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ANTIBACTERIAL AND ANTIFOULING OXATHIAZINES
AND THEIR OXIDES

The present invention concerns a method of controlling bacteria and fouling organisms
with 3-aryl-5,6-dihydro-1,4,2-oxathiazines and their oxides, a method of protecting non-
living materials other than wood, and industrial antibacterial and antifouling
compositions. Surfaces of objects exposed to humid or aqueous environments are -
readily colonized by micro-organisms and occasionally by other, higher life forms such
as molluscs and crustacea. As these organisms settle on or attach to said surfaces, the
value of the exposed objects diminishes. The exterior, but possibly also the interior of
the object may deteriorate, the surface changes (e.g. from smooth, clean and streamlined
to rough, foul and turbulent), the weight of the object increases by the deposit of the
organisms and their remnants, and the vicinity of the object may become obstructed or
encumbered. The function of the object and system involved lowers and the quality of
the aqueous environment deteriorates. Similar problems beset industrially used
compositions such as coatings, lubricants and the like. All these phenomena are referred
to as fouling. The oxathiazines of the present method and their oxides are disclosed in
US-4,569,690 as herbicides, plant fungicides, plant desiccants and defoliants.

The present invention provides a method of controlling bacteria and fouhnc organisms,

- said method comprising applying to said bacteria or fouling organisms, or to the locus

thereof an effective antibacterial or antifouling amount of a compound having the formula

.Rl __( O\lN o
NP
[(l)]n

wherein n is 0, 1 or 2; Rl is hydrogen, Cj-4alkyl or benzyl; and R represents
(a) phenyl; phenyl substituted with 1 to 3 substituents independently selected from
hydroxyl, halo, Cj.12alkyl, Cs.¢cycloalkyl, trihalomethyl, phenyl, C;.salkoxy,
C).salkylthio, tetrahydropyranyloxy, phenoxy, Ci4alkylcarbonyl, phenylcarbonyl,
Cjalkylsulfinyl, C1.4alkylsulf6nyl, carboxy or its alkali metal salt, Cj4alkyloxy-
carbonyl, Cj4alkylaminocarbonyl, phenylaminocarbonyl, tolylaminocarbonyl,
morpholinocarbonyl, amino, nitro, cyano, dioxolanyl or Cj4alkyloxyiminomethyl;
naphthyl; pyridiny; thienyl, preferably when n is not 2; furanyl; or thienyl or furanyl
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wherein X is oxygen or sulfur; Y is nitrogen, CH or C(Cj4alkyloxy); and R” is
hydrogen or Cj4alkyl.

10

{ The present invention in particular provides a method of protecting non-living materials

other than wood, and the objects made of or covered by said non-living materials,
against bacteria and/or fouling organisms, said method comprising applying to the
surface or incorporating into said materials or objects an effective antibacterial or

15  antifouling amount of a compound of formula ().

In the foregoing definitions halo is generic to fluoro, chloro, bromo and iodo; Cj4alkyl
defines straight and branch chained saturated hydrocarbon radicals having from 1to 4
carbon atoms comprising methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1,1-dimethyl-
20  ethyl, 1-methylpropyl, 2-methylpropyl; Ci-salkyl includes Cj_4alkyl radicals as defined
above and saturated hydrocarbon radicals having five carbon atoms, e.g. n-pentyl and
. the branched pentyl isomers; Cj.galkyl includes C;.salkyl radicals as defined above and
six carbon containing homologs, e.g. n-hexyl and the branched hexyl isomers.
! Ci-12alkyl includes Cj_galkyl and saturated hydrocarbon radicals having from 7 to 12
25  carbon atoms, e.g. heptyl, octyl, nonyl, decyl, undecyl and their isomers. The term
alkali metal cation in particular is a sodium or potassium cation. Trihalomethyl defines a
methyl group being fully substituted with halo atoms, in i)ardcular trifluoromethyl and
richloromethyl. C1_4a1kyloxy1m1nomethyl defines a radical of formula
-CH=N-0-Cj 4alkyl.
30
Particular compounds of formula (I) for use in the method are those whereinnis 0, 1 or
2; R! is hydrogen, Cj.4alkyl or benzyl; and R represents phenyl; naphthyl; pyridinyl;
thienyl provided that n is not 2; furanyl optionally substituted with 1 to 3 substituents
independently selected from Cj.4alkyl and C;._salkyloxycarbonyl; or phenyl substituted
35  with 1 or 2 substituents indepently selected from hydroxyl, halo, Ci.12alkyl, Cs.¢cyclo-
alkyl, rihalomethyl, phenyl, Cj.salkoxy, C;-salkylthio, tetrahydropyranyloxy, phenoxy,

This Sheet Has Been Replaced




t he &queous environment deteriorates. Simlar ns_beset industrially

used: conpositions such as cojat ﬁ?gSHEHTU@Rgg and the
like. Al these phenonena are referred REPLACE® as floul i ng. The
oxat hi azi nes of the present nethod and their oxides ar ed in

US- 4, 569, 690 as herbici des, plant fungici,des, plant desiccants and
defoliants. The presentJ I nvention provides a nethod of
control | i ngGaaslkeicarbonpld pﬁmwoaﬂg)r@r gamamwsulﬁnyl Cialkylsulfonyl, csraoxy orithod

Chereor. ane kAR G SbTrpbR el PR Ay atinob ot o

havi ng t he taylamlirocafbenyl, morpholmocarbonvl amino, nitro, cyano, or dioxolanyl.

5 Of interest are those compounds wherein n is 1 and R represents phenyl, thienyl or
phenyl substituted with one or two substituents selected from halo and trihalomethyl; or
those wherein n is 2 and R represents phenyl or phenyl substituted with one or two
substituents selected from halo and trihalomethyl.

10  Of further interest are the compounds wherein R1 is hydrogen, nis 1 or 2, and R
represents phenyl, C1-6alkylphenyl, halophenyl, dihalophenyl, biphenyl, C1.5alkyl-
oxyphenyl, trihalomethylphenyl, nitrophenyl, phenyl substrituted with C2-5alkyloxy-
carbonyl, C1-galkylnitrophenyl, unsubstituted furanyl or thienyl, or furany! or thienyl
substituted with ethoxycarbonyl, cyano, chiorine or bromine. |

15
Of particular interest are the compounds wherein R1 is hydrogen, nis 1 or 2, and R
represents 3-fluorophenyl, 4-chlorophenyl, 3,4-dichlorophenyl, 3,5-dichlorophenyl,
3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 4-methylphenyl, 3-ethanonephenyl,
3-nirophenyl, 3-methyl-4-nitropheny! or 2-thienyl.

20
Also of further interest are those compounds of formula (I) wherein R1 is hydrogen, R
is a radical of formula (b) wherein X is sulfur, Y is nitrogen or CH, and R" is hydrogen.

Preferred compounds are 5,6-dihydro-3-(2-thienyl)-1,4,2-oxathiazine, 4-oxide and
25  3-(4-chlorophenyl)-5,6-dihydro-1,4,2-oxathiazine, 4,4-dioxide.

All compounds of formula (I) can be prepared following the procedures described in
US-4,569,690.

30 The compounds of formula (I) are active against gram-positive bacteria and, more
importantly for use in material protection, also against gram-negative bacteria.
Susceptible bacteria belong to genera such as Aeromonas, Alcaligenes, Brevibacterium,
Cellulomonas, Citrobacter, Corynebacterium, Enterobacter, Escherichia, Klebsiella,
Micrococcus, Proteus, Providencia, Pseudomonas, Shewanella, Acinobacter, Bacillus,

35 Serratia, Staphylococcus, Streptococcus and Xanthomonas.

The compounds of formula (I) further are active against fouling organisms. The term
“fouling organisms” is meant.to comprise organisms that grow on or adhere to various -
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5  Chlamydomonas, Chlorella, Ulothrix, Anabaena, Phaeodactylum, Porphyridium;
Macroalgae, e.g. Enteromorpha, Cladophora, Ectocarpus, Acrochaetium, Ceramium,

Polysiphonia;, Molluscs, e.g. Mytilus, Crustacea, e.g. Artemia, Balanus, Elminius
Modestus, Verruca, Lepas and Ascidia, Hydrozoa and Bryozoa.

10  The present invention also provides a method for the preservation of non-living materials
other than wood against fungi that spoil or destroy such materials. Said method involves
treating such materials with an effective fungicidal amount of a compound of formula (I).

The compounds of formula (I) are useful to protect a wide variety of non-living materials
15-  other than wood, and the objects made thereof or covered thereby. Examples of non-
living materials and the objects made thereof or covered thereby comprise adhesives;
sizes; papei' and cardboard; pulp; textiles; leather; paints; plastcs, ¢.g. PVC and
polyester; industrial compositions such as cooling media, e.g. cooling lubricants and
cutting fluids, coating compositions, bath compositions (process liquids), lubricants and
20 the like; metals and alloys such as iron and steel; building materials, e.g. bricks, (paving)
stones, cement and concrete; decorating materials, e.g. plaster, tiles; and any other
materials that can be contaminated or destroyed by bacteria, fungi or fouling organisms.

Of particular interest are coating materials conventionally employed for decorative and

25  protective purposes. The present method is especially suited for protecting adherent
coatings, whether clear or colored (i.e. comprising one or more dyes or pigments), and
whether natural or synthetic, such as, for example, paints - especially antifouling paixit
compositions -, varnishes, lacquers, finishes, whitewash and similar coatings. The
particular aptness of the present method of protecting said coating materials resides in the

30 fact that the oxathiazines employed in the method not only effectively protect the coating
material in storage containers, during "in can" conservation (especially against bacteria)
thus ensuring a long pot (or can) life and good storage stability, but also effectively
protect the coating material and optionally its underlying substrate when it has been
applied as a film to said substrate {"film" conservation). The simultaneous utility of the

35  oxathiazines for both "in can" and "film" conservation of coatings is of great practical
value. '
As constructions made of or covered by said non-living materials there can be mentioned
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of formima (b) [err]
swimming pools, baths, cooling water circulation circuits and industrial baths in various
installations, e.g. in manufactering plants or in air-conditioning installations, the function
of which can be impaired by the presence and/or the multiplication of bacteria and fouling
organisms. Further examples are buildings and parts of buildings such as floors, outer

5 and inner walls or ceilings, of places suffering from dampness such as cellars,

bathrooms, kitchens, washing houses and the like, and which are hot-beds for bacteria
and/or fouling organisms. The presence of these organisms not only is problematic from
the viewpoint of hygiene and aesthetics, but also causes economic losses because said
buildings and/or decorating materials deteriorate more rapidly than desired.

10
The method is especially suitable to protect underwater objects such as, for example,
shiphulls, harbour installations, drying docks, sluice-gates, locks, mooring masts,
buoys, drilling platforms, bridges, pipelines, fishing nets, cables and any other object in
constant or frequent contact with water, by applying to said objects an antifouling

15 composition, e.g. paint composition, comprising an effective antifouling amount ofa
compound of formula (I). .
In this context it should be noted that the present method provides a safer and
ecologically more acceptable alternative for current methods using antifouling products
based on heavy metals such as cuprous oxide and the like, or those based on

20 organometallic derivatives such as organo-tin compounds. The toxicity of the
oxathiazines to mammals is acceptable and as such they are less hazardous for humans
whether these compounds reach the human body by direct physical contact (e.g. during
handling or application) or via the food chain. Their bio-degradability ensures that they

~ are less persistent in the environment and that they cause less and shorter environmental

25 pollution and stress. The chemical stability of the oxathiazines furthermore implies that
they are compatible with most non-living materials as such and do need special
precautions such as the addition of agents for stabilizing the active ingredient. In
materials that should form films such as lubricants, cutting fluids and coating materials,
they do not impair the formation of uniform films and the practicability. In particular, in

30 coating materials they do not impair rapid curing in practical circumstances such as room
temperature and outdoor conditions, and allow for strong adhesion of the composition to

- the substrate and /or the topcoat.

The method of application is chosen in accordance with the intended objective and the
35 prevailing circumstances. For instance, the technique used in the case of protecting
' lubricants, coatings or cutting fluids comprises mixing the active ingredient in said
lubricants, coatings or fluids either during the manufacturing process or altcmaﬁvely
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of one or more of the solvents as they occur in the final composition.

5 The method also comprises applying compounds of formula (I), optionally in an
appropriate formulation, to non-living materials by any of the techniques known in the
art such as, for example, brushing, spraying, atomising, dipping, soaking, immersing,
scattering and pouring. In some instances, the application may involve impregnation
techniques using pressure or vacuum systems, thermal systems, injection or diffusion.

10
Appropriate formulations are formulated following art-known procedures to emulsifiable
concentrates, directly sprayable or dilutable solutions, dilute emulsions, wettable
powders, soluble powders, pastes, dusts, granulates, coating compositions, e.g. paints -
in particular antifouling paint compositions -, lacquers and the like. For example, the

15  active compound can be mixed with an extender, which consists of a liquid, semi-solid
or solid carrier, and optionally surface-active agents such as emulsifiers and/or
dispersing agents. In coating compositions, the active compound may advantageously
be incorporated in polymers, copolymers or resins. These can consist of such
monomers as dialkyl (dimethyl) siloxanes, (meth)acrylic acid, (meth)acrylic acid esters,

20 vinyl and allyl alcohols and derived esters (e.g. vinyl acetate), maleic acid, styrene,
vinylchloride, butadiene, acrylamide, acrylonitrile and the like copolymerizable
monomers. As resins there may be mentioned alkyd resins, polyurethanes, epoxy
resins, phenolic resins and urea-formaldehyde resins. Further useful additives in said
compositions comprise water-repelling agents and surface slipping agents that are

25 capable of imparting a low surface tension of the coating film formed by the polymer or
copolymer in the coating compositions.

Any suitable carrier or additive that does not interfere with the antibacterial nor the
antifouling activity of the active ingredient can be used in the compositions of the present
30 invention. The solid carriers or fillers used e.g. for dusts and powders include various
inert, porous and pulverous distributing agents of inorganic or organic nature such as,
for example, the natural mineral fillers, e.g. calcite, talcum, kaolin, montmorillonite or
attapulgite, or fillers of organic nature, e.g. powdered cork, sawdust and other fine
pulverous materials. In order to improve their physical properties it can be advantageous
35 toadd h1ghly dispersed silicic acid or highly dispersed absorbent polymers. Suitable
granulated absorbent carriers are of the porous type, for example, pumice, broken brick,
sepiolite or bentonite; and suitable nonsorbent carriers are materials such as calcite or
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Inert diluents used for the production of liquid preparations should preferably not be

readily inflammable and should be as far as possible non-toxic to nontarget animals or

plants and humans in the relevant surrounding. Diluents suitable for this purpose are,

10 for example, water or, organic solvents such as, for example, aromatic hydrocarbons,
e.g. m:thylben.zcne, dimethylbenzene mixtures, substituted naphthalenes; alcohols and
glycols and their ethers and esters, e.g. ethanol, ethylene glycol, ethylene glvcol
monomethyl or monoethyl ether; ketones e.g. 2-propanone, cyclohexanone and the like;
strongly polar solvents; e.g. N-methyl-2-pyrrolidone, dimethyl sulfoxide or

15 dimethylformamide; vegetable oils or epoxidised vegetable oils such as epoxidised
coconut oil or soybean oil, and mixtures thereof. Solutions can be prepared in the usual
way, if necessary, with assistance of solution promotors. Other liquid forms which can
be used consist of emulsions, dispersions or suspensions of the active compound in
water or suitable inert diluents, or also concentrates for preparing such emulsions,

- 20 dispersions or suspensions which can be directly adjusted to the required concentration.
For this purpose, the active ingredient is, for e:{ample, mixed with a dispersing,
suspending or emulsifying agent. The active component can also be dissolved or
dispersed in a suitable inert solvent and mixed simultaneously or subsequently with a
dispersing or emulsifying agent. It is also possible to use semi-solid carrier substances

25  of cream, cintment, paste or waxlike nature, into which the active ingredient can be
incorporated, if necessary, with the aid of solution promotors and/or emulsifiers.
Vaseline, petroleum wax, liquid paraffin, silicone oil and other cream-bases are examples

“of semi-solid carrier substances. Furthermore, it is possible for the active ingredient to
be used in the form of aerosols. For this purpose the active ingredient is dissolved or

30 dispersed in a volatile liquid suitable for use as a propellant, for example, chlorinated
and/or fluorinated derivatives of methane and ethane and mixtures thereof, or
compressed air. In this way solutions under pressure are obtained which, when
sprayed, yield aerosols that are particularly suitable for controlling or comb'atting bacteria
and/or fouling organisms, ¢.g. in closed chambers and storage rooms. For the latter

35 purpose also smoke. generators containing the active ingredient can be used.

Besides the compounds of formula (I) and the carrier, appropriate formulations often
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Cerr]al kyI and C[err] al kyl oxycarbonyl ; or phenyl substituted with 1 or 2
substituents indepently selected from hy@droxyl, halo, ([err]alkyl,
Cerr]cyclo- alkyl, trihalonethyl, phenyl, ([err]al koxy, Cerr]alkylthio,
t et r ahydr opyomphiéeotier adju@amx yonventonally employed in the art of formulaton. These

depend on Speciﬂc applications and the user’s preference. Such adjuvants are, for
example, organic binding agents (e.g. chemically drying organic binder-forming
polymers such as alkyd resins or physically drying organic binder-forming solids by

5 solvent evaporation); insecticides such as, for example, chlorinated hydrocarbons, e.g.
endosulfan, organophosphates, e.g. chloropyriphos, pyrethroids, e.g. permethrin and
the like; additional fungicides and bactericides such as alcohols, e.g. ethanol, 2,3,3-tri-
iodallyl alcohol; aldehydes, e.g. formaldehyde, glutaraldehyde; formaldehyde releasing
compounds, e.g. 2-bromo-2-niu'o-propane-1,3-diol (bronopol), 2-bromo-2-nitro-

10  propan-1-ol; reaction products of amines and formaldehyde, e.g. triazines, 3,5-dimethyl-
tetrahydro-1,3,5-2H-thiadiazine-2-thione; reaction products of amides and
formaldehyde, e.g. 1-hydroxymethyl-2-thiono—1:'2-dihydro—bcnzothiazdl-ﬂ-
hydroxymethylbenzothiazolinthione; phenols, e. g. 2-phenylphenol, pentachlorophenol;
organic acids, e.g. propionic acid, benzoic acid, salicylic acid, naphthenic acid copper

15 salts; inorganic acids, e.g. boric acid; amides, e.g. 2,5-dimethyl-N-cyclohexyl-N-
methoxy-furan-3-carbonamide; carbarhates, e.g. 3-iodopropargyl-N-butylcarbamate
(IPBC), methyl-N-benzimidazol-2-ylcarbamate (Carbendazim), methyl-N-(1-
butylcarbamoyl)benzimidazol-2-ylcarbamate (benomyl), zinc dimethyldimiocérbamate,
zinc ethylenébisdithiocarbamate, bis-(dimethylthiocarbamoyl)disulphide; pyridine

20 derivatives, e.g. 2-mercapto-pyridine-N-oxide, 2-chloro-6-(trichloromethyl)pyridine,
2,3,5,6-tetrachloro-4-(methylsulphonyl)pyridine, copper 8-hydroxyquinoline, 1-ethyl-
1,4-dihydro-7-methyl-4-oxo-1,8-naphthyridine-3-carboxylic acid; azoles, e.g.

" tebuconazole, propiconazole, azaconazole, imazalil; heterocyclic compounds, €.g. 2-
methyl-3(2H)-isothiazolone, 5-chloro-2-methyl-3(2H)-isothiazolone, 2-n-octyl-4-

25 isothiazolin-3-one, 4,5-dichloro-2-(n-octyl)-4-isothiazolin-3-one, 1,2-benzisothiazolin-
3-one, 2-methyl-4,5-rimethylene-4-isothiazolin-3-one, 2-(4-thiazolyl)-benzimidazole, 2-
mercaptobenzothiazole, 2-(thiocyanomethylthio)benzthiazole; N-haloalkylthio
compounds, e.g. N-trichloromethylthiophthalimide, folpet, N-trichloromethylthio-4-
cyclohexane-1,2-dicarboximide, captan, N-1,1 ,2,2-tetrachloroethylthio-4-cyclohexene-

30 1,2-dicarboximide, captafol, dichlofluanide, tolylfluanide; compounds with activated
halogen groups, e.g. chlorothalonil; surface active agents, e.g. guanidines and
biguanides; organometallic cbmpounds, e.g. bis(tri-n-butyltin-oxide, tributyltin esters,
tributyltin naphthenate, wributyltin linoleate, tributyltin benzoate, tributyltin fluoride;
various compounds, €.g. pimaricine, tridemorph, methylene bisthiocyanate, tolyl

35  sulfone, dicyanobutane; metal salts, e.g. chrome-copper-arsenic; active natural products,
e.g. streptomycin; auxiliary solvents such as ethylglycol acetate and
methoxypropylacetate; processing additives; fixatives such as cérboxymethyl—ccllulose,
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enhancers; dyes; color pigments; siccatives such as cobalt octoate, lead octoate and cobalt
naphthenate; corrosion inhibitors; antisettling agents; anti-skinning agents such as methyl
ethyl ketoxime; antifoaming agents and the like. Generally, the adjuvants are not
essential to the practice of the present invention but are included in particular
formulations, especially in coating formulations to optimize overall effectiveness and
ease of application. They can be used therein in the conventional amounts.

The antibacterial and/or antifouling compositions which are employed in the method of
the invention can contain from 0.001% to 95% of the active ingredient by weight based
on the total weight of the composition. Ready-to-use compositions such as paints
preferably contain from 0.5% to 20%, in particular from 'l to 10% by weight of the
active ingredient. Antifouling paint compositions on the other hand can contain from 10
up t0 75%, in particular from 20 to 70% of the active ingredient of formula (I) by weight
based on the total weight of the dry mass of said composition (i.e. up to 50%, in
particular from 5 to 25% of the active ingredient by weight based on the total weight of
the antifouling composition). Preferred compositions are composed in particular of the
following constituents (all percentages are by weight) : |

Emulsifiable concentrates

active ingredient : 1 to 20%, preferably  5to0 10%
surfactant : 5 to 30%, preferably 1010 20%
liquid carrier : 50 to 94%, preferably 70 to 85%
Dusts

active ingredient : ' 0.1 to 10%, preferably 0.1 to 1%

solid carrier : 99.9 to 90%, preferably 99.9 to 99%

Suspension concentrates

active ingredient : 5 t0 75%, preferably 10 to 50%
water: | 94 to 25%, preferably 88 t0 30%
surfactant : 110 40%, preferably 2 to 30%
Granulates

active ingredient 0.5 to 30%, preferably 3 to 15%
solid carrier : 99.5 to 70%, preferably 97 to 85%

The following examples are not intended to limit, but to illustrate the scope of the

rom hal o and

or



O f.urther |nteres{ egnﬁgﬂgcéaorrpounds wherein Rlerr] is hydrogen, nis | or
2, and R rep d err]al kyl phenyl, hal ophémyt-di_hal ophenyl ,

bi phenyl , C[ er enyI tri hal onet hyI phenyl enyI

substrituted I oxy- carbonyl, (C[err]alky §
unsubsti tuted furanyl or th| enyl, or ftﬁanyl or thi enyI SubsTT

et hoxycar bonyl, cyano, chlorine or bro O particular i nterest are the
conpounds jpMagsin Rlerr] is hydrogen, nis 1 or 2, and R represents

3-fl uorophenyl, 4-chlorophenyl, 3,4-dichlorophenyl, 3,5-dichlorophenyl,

3-trifl uoro&gt hél %nﬁl ! 4-trifluoromet hyl phenyl, 4-nethyl phenyl,
3-et hanon@p phenyl, 3-nethyl -4-nitrophenyl or 2-thienyl. Aso

Exam leriediffiedor dohinsiBacerip and ¥8ased is
hydr og§n. RTest solutions were prepared by dissolving the compounds shown in Tables 1-4 in
50% ethanol and fm‘the_i‘ diluting with sterile distilled water. These test solutions were
pipetted into Petri dishes and mixed with warm mryptose agar to reach an active
ingredient concentration of 100 ppm. After cooling, the medium was inoculated with
the following yeasts or bacteria :
10 Debaryomyces hansenii (yeast) (A)
Pseudomonas alcaligenes (gramneg)  (B)
Bacillus cereus mycoides (gram pos) (C)
Pseudomonas aeruginosa (gram neg) D)
Flavobacterium sp. (gram neg) E)
15 Streptomyces albus (gram pos) 3]
Enterobacter aerogenes (gram neg) G)
Escherichia coli (gram neg) : H)
After sufficient growth of the untreated cultures, the compounds were evaluated using
20  the following rating system :
0 = growth equal to control.
1 = inhibition of growth by the compound.
05 2 =no growth under the influence of the compound.
The scores measured for antibacterial and antifouling efficacy of the compounds of this
invention are listed in Tables 1-4. The sign '-' signifies the compound was not tested.
Table 1 [O\lN
or
Ol
30
Compounds Bacteria
Co. no.| n R A|lB|c|D|lE|F |G| H
1 1 4-chloropheny! - 2 1 2 0 2 2 0 2
2 2| 2,4-dichlorophenyl 2 0 2 0 2 0 0”0
3 |1 3-nitrophenyl 2 |2 (211|212 1] °2




s a radlcal of for &)) wherein X is sulfur, Y is nitrogen or CH and

R' is hydhis tH“ d conpounds are

-5, 6- dlhydr ) 1, 4, 2-oxat hi azi ne, 4-oxide]/a
3-(4- chlor |hydro 1, 4, 2- oxat hi azi ne, 4,'--|8§ﬂEETHA‘ N
conmpounds o fornula (I') can be prepared fol | owi ng t he—prdtFdaces é%sc | bed

in US-4,569,690. The conpounds of fortldula (1) are active again
gramp05|t|ve bacteria and, nore mportantly for use in materlal

pr ot ect i on—atso—agarnst gl anregati-ve—bacterta—SusceptthbtebacterTa
bel ong tolgenera such dsompouwdbnas.| Al caligenes, Br Sataateriy
Cel | ul onrogasy Q tyr Obﬁczf-&ﬁﬁloro%%%ﬂeba‘\é eni um | Ent ef o@aﬂt &5, |Escherpch)i az
Kl ebsi el | §, ’ i
5 2 2-methylphenyl 2 0 2 0 2 2 0 1
6 1 3-fluorophenyl 2 1 2 0 2 2 0 2
7 1 2-furanyl 2 1 2 0 2 0 0 0
8 1 2-thienyl 2 2 2 1 2 2 2 2
9 1 3-methoxyphenyl 0 0 0 0 0 0 0 0
10 1 4-methylphenyl 2 1 2 1 2 2 |0 2
11 2 4-methylphenyl 2 1 1 1 2 1 0 0
12 | 2 2-furanyl 0 0 0 0 0 0 0 0
13 1 3-triflucromethyl 2 0 2 0 2 2 0 2
phenyl
14 1 4-ethanonephenyl 2 1 2 1 2 2 0 2
15 1| 2,6-dichlorophenyl 1 0 1 0 0 |0 0 0
16 2 | . 2,6-dichlorophenyl 2 | 0] 2 0 0 0 0 0
17 {2 phenyl 0 0 0 0 0 0 0 0
18. | 2 4-chlorophenyl - 1 2 0 2 2 0 0
19 | 2| 3,5-dichlorophenyl - 0 2 0 2 2 0 0
20 1 4-butoxyphenyl 0 0 0 0 0 0 0 0
21 1] 3,5-dichlorophenyl - 2 2 0 2 2 0 0
22 1 4-benzoic acid - 1 0 0 2 2 0 0
~ ethyl ester
23 | 2 3-chlorophenyl 0 0 0 0 0 0 0
24 2 4-triflucromethyl - 0 2 0 2 2 2 0
phenyl '
25 1 4-triflucromethyl - |1 2 0 2 2 |0 0
phenyl
26 1 3-benzoic acid, - 0 2 0 2 2 0 0
_ methyl ester
27 |2 3-bromophenyl - 1 2 0 2 2 0 2
28 1 4-cthoxyphenyl - 0 0 0 2 2 0 0




M ¢rococcus, TTE’#.’&E@HSsBCE}{Qéﬂ ggnci a, Pseudononas, Shewanella, Acinobacter,
Baci | | us, Ser coccus Strept ococcus and Xant hononas. The
ﬂﬂq ther are active against £ Iing organi sns. The

conpounds
adhere to vari ous

tern1"foullng
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Table 2
Co. No. |R! RZ | RS R4 X |n |MP.CO
29 H |H |H CO,CH; o |0 | 8589
30 H H H CO,CH; O |2 |[126-129
31 H H H CO,CHj3 O |1 |118-119
32 H |CH; |H H s |o | ol
33 H |cH; |H H s |1 |7375
34 H H |H H S |2 | 99-101
35 H H |H Br S |0 | 8283
36 H H H Br s |1 [|113-114
37 H |CH; |H H s |2 | 6062
38 H H H Br S |2 [118-119
39 H |H |CcocH; CH; O |0 | 87-88
40 H H |Br H s |0 |74-75
41 H H |Br. H s |1 |169-173
42 H H |Br H S |2 [126-127
43 H H |CO,CHs CHj o |2 |156-157
44 H H | CO,CH;3 CHj o |1 |147-148
45 H H |CH3 CO,CHj3 S |1 |150-152
46 H H |CHs CO,CH;3 s |2 [125-126
47 H H |H CH;3 S |0 | 6263
43 H |H |H CHj s |1 |109-111
49 H H |H CHj3 s |2 |101-102
50 CH; {H |H H s |1 |114-115
51 CH; |H |H H S |2 |147-148
52 CH3 |{H |H H s |0 | 7072
53 H H |H CO2CHyCH; |S |0 | 68-69
54 H |H |H CO,CH,CH; |S |1 |109-110
55 H H |H CO;CH,CH3 |S |2 |123-124
56 | H H |H CN S |0 |136137
57 H H |H CN s |1 [160-162




4 + ki nds msssutﬂa@e@Rel el artlcul ar in humd or aqueous environnents such
mari ne ters, brackish waters, rain ye and al so
cooI i ng wat ter, waste water and sewage. X

e Al gae s c or exanp Ie M croal gae, e.g. Anphorh
NaV| cuI a, Arrphl pora Mel osira, Cocconeis, | amydononas, =
U ot hri x, Anabaena, Phaeodacryl um Por phyr| di um Macroal gae, e.g.

Ent er onor pha, O adophora, Ecrocarpus, Acrochaerium Cerami um Polysiphoni a;
Vodestus. vl SgeNe K0 LRI AICRE, 2 9. i LoRE sy [ MLESC O

- 38 H H H CN S |2 153-155
59 H H H Cl S |0 74-77
60 H H H Cl S |1 | 102
61 H H H Cl S |2 |[113-114
62 H H H CHO S |0 48-49
63 H H H NO, S |0 162-163
64 H H H NO2 S |1 186-188
65 H H H NO, S |2 160-161
66 H H H CH=NOCH3; (S (2 168-170
67 H H |H CeHs S |0 |100-103
68 H H |H CeHs  |S |1 |144-147
69 H H H CsHs S |2 95-98
70 H H NO, CgHs S |0 140-145
71 H H CH; Br S |0 oil
72 H H CHj3 Br S |1 100-104
73 H H Br CHj3 S |0 64-67
74 H H COOH CHjz O {0
75 H H CONHCgHs5 CHj3 O |0
76 H H | CONHCeH5 | CH3 o |o
77 H H CONHCgH5 CHj3 O |0
Table 2a

@
‘f / \
©.
5

Co. No. | RZ = n MP. (" O
78 H 2 102-104
79 H 1 106-107




such nmaterial:s. ol ves treating such naterfi Bg JN
ef fective fungici amount of a compound of fornmula (lL_ T
formula (1) are useful to protect a wide variety of . non-|iVMn :
ot her than vvood and the objects nade tHereof or covered t hereby. Exam

The present i nvidisSheshHas(E ¥ des a method for the preservation of
non-1iving mater !Iﬁ n wood agai nst fungi that spQil or destroy
a

of non- i naterlals and the objects nade thereof or covered thereby
conpri se a si-zes; jpaper and cardboard; pul p; textiles; |eather,

pai nts; plastlcs e g. PV an pol yester, i ndust ri al conpositions such as
cooling nedia, e.g. cooli brlgants and cutting fluids, coating
conpositions, bath conp05|tﬁon s l'i qui ds), | ubricants and the i ke;
nmetal s and all oys such as i AN ; building materials, e.g. bricks,

(pavi ng) stones, cenent and[Qi.oncret ecoratl ng materials, e.g. plaster,
tiles; and any other materials that can Be contaninated or destroyed by

bacteri a, fuRgh—otriotii-Rg—ogar-sHs-
Co.No. |R" |X Y n__ [MP.CO)
80 H |O N 2 | 255
81 H O N 1 190-191
82 H O N 0 143-144
83 H S N 2 226-227
84 H S N 0 150-151
85 H S N 1- 192-195
86 H S CH 0 132-134
87 H S CH 1 140-142
88 H S CH 2 150-154
89 CHy |O N 1 209-210
90 CHsz |O N 2 215-216
91 H S C-OCH(CH3)2 |1 oil
5 Tabled
C
S R10
éﬂ
n R9
R?
Co. No. | RS RO RIO [n [MP.CO
92 H F H 2 136-138
93 H F H 1 |132-133
94 F F H 2 106-108
95 F F H 1 128-130
96 F F H 0 63-65
97 CF3 H CF3 1 110-113
98 CF3 H CF3 0 44-48
99 - CF3 H CF3 2 76-78
100 F H F 0 103-104
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paints - especially antifouling paint conpositions -

one or

nor e
for exanpl e,

varni shes, |acquers, finishes, whitewd@h and sinilar coatings. The
particul ar aptness of the present method of protecting said coating

mat eri al
not only
during "
| ong pot
pr ot ect

it has b
simul tan

restaes— T tihe—fact—that—theToxgthazn emptoyed in the net hod
Gof Not i vBBy prot ect R%e coat i |}1@1§atem’ al liM-B{'6)age containers,
can” fcgnservation gespeci al | yzagaijnst Qhagkgnpa) fhus ensuring a
{%r can) life and qood storage stabi|l'ity,| but al so]jeffectively
HE coatji g material| Hnd optiond |y ijtls undd8t¥¥Png bubstrate when
EEIR appl i@@ﬁ@ﬁg@ﬂ?&l nmcfo said sulpstrgte ("ff pijm? conpervation). The
ous utilJ Q e :
104 &Oichics), | a H |1 |127-129
105 COCH(CH3); | Cl H 2 82-83
106 H CH=NOCH; | H 1 85-87
107 H CH=NOCH; | H 2 104-106

88 RefifcEs COating materials conventiopally errp!' oyed for

purposes. The present nethod Tgegpeeially suited
oati ngs, whether clear or colfored [ I;:.)Eé‘.H@_ t~§i ng
nts), and whether natural or sy FLACESUCh™ 9,

Example 2 : Efficacy against Fresh-water algae
9 ml of Bold’s algal broth containing an appropriate concentration of test compound, was

5  inoculated in a 5.5 cm diameter plastic Petri dish with 1 ml of a two week old stock
culture of one of three species of green algae (Chlamydomonas dysosmos, Chlorella
vulgaris or Ulothrix confervicola) or the blue-green bacterium Anabaena cylindrica. The
dishes were incubated in a climate room under a photosynthetically active radiation level
of 40 pmole.m-2.sec-! at 20°C during the day (16 h) and 18°C at night (8 h). Evaluation

10 was performed after 14 days by visually estimating the percentage of algal grthh as
compared to controls. Results are expressed as minimum test concentration (in ppm)
giving 90% mortality.

Compounds Concentration (ppm)
Co.no.|{ n R Chlamydomonas| Chlorella| Ulothrix Anabaena
dysosmos vulgaris | confervicola| cylindrica
4 1 | 3,4-dichlorophenyl 2.5 10 2.5 2.5
8 1 2-thienyl 2.5 5 1 2.5
18 2 | 4-chiorophenyl 2.5 10 5 25
19 2 | 3,5-dichlorophenyl 5 10 2.5 2.5
21 | 1| 3,5-dichlorophenyl 1 5 1 2.5
25 1 | 4-triflucromethyl 2.5 10 25 5
phenyl
15 Example 3 : Efficacy against Marine algae

9 ml of Provasoli ASP-2 (Artificial Seawater-2) medium containing an appropriate
concentration of test compound, was inoculated in a 5.5 cm diameter plastic Petri dish
with 1 ml of a two weeks old stock culture of the diatom Phaeodactylum tricornutum or
the unicellar red alga Porphyridium sp. The dishes were incubated in a climate room
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under a photosynthetically active radiation level of 40 umole.m-2.sec”! at 20°C during
the day (16 h) and 18°C at night (8 h). Evaluation was performed after 14 days by

- visually estimating the percentage of algal growth as compared to controls.

Compounds 1, 2, 3, 4, 5, 14, 15, 16, 18, 19, 21, 25, 27 caused 90% mortality at
concentration levels equal to or lower than 1 ppm.

Example 4 : Efficacy against Artemia
Into 1 ml of artificial sea-water containing different amounts of the test compound,

approximately 15 Artemia Instar II larvae were added. After 24 hours of static
incubation with continuous illumination the test was evaluated.

Compounds 2, 4, 5, 11, 13, 18, 19 caused 100% mortality at concentration levels equal
to or lower than 10 ppm.

B. Composition examples (all percentages are by weight)

Example 5 : Composition examples for solid compounds of formula (I)

a) Emulsifiable concentrates : emulsions of any concentration could be obtained from
these concentrates by dilution with water.

a) b)

compound of formula (I) 10% 1%
octylphenol polyethylene glycol ether

(4-5 moles of ethylene oxide) 3% 3%
calcium dodecylbenzenesulfonate 3% 3%
castor oil polyglycol ether

(36 moles of ethylene oxide) 4% 4%
cyclohexanone 30% 10%
dimethylbenzene mixture 50% . 19%

b) Dusts : were obtained by mixing the active ingredient with the carriers, and grinding

the mixture in a suitable mill. a) "~ b)
compound of formula (I) 0.1% 1%
talcum 99.9% -
kaolin - 99%

©) Suspetision concentrates from which suspensions of any desired concentration could
be obtained by dilution with water were obtained by intimately mixing finely ground

active ingredient with the adjuvants. a) b)
compound of formula (I) 40% 5%
ethylene glycol 10% 10%

nonylphenol polyethylene glycol ether



0at.sBech®efi®ed cool i ng water circul ation circui
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Example 6 : Composition examples for liquid active ingredients of formula (I)
10 a) Emulsifiable concentrates : emulsions of any concentration could be obtained from
these concentrates by dilution with water.

. a) b) c)

compound of formula (I) 20% 40% 50%

calcium dodecylbenzenesulfonate 5% 8% . 5.8%
15 castor oil polyethylene glycol ether

(36 moles of ethylene oxide) 5% - -

tributylphenol polyethylene glycol ether :

(30 moles of ethylene oxide) - 12% 42%

cyclohexanone - 15% 20%
20 dimethylbenzene mixture 70% 25% 20%

b) Solutions suitable for application in the form of microdrops.

a) b) c) d)
compounds of formula (I) 80% 10% 5% 95%
25 ethylene glycol monoethyl ether 20% - - -
polyethylene glycol (MG 400) - - 70% - -
N-methyl-2-pyrrolidone - 20% - -
epoxidised coconut oil - - 1% - 5%
petroleum distillate (boiling range

30 160-190°C) - - . 94% -

¢) Granulates : prepared by dissolving the active ingredieﬁt in dichloromethane,
spraying the solution onto the carrier, and subsequently evaporating the solvent.

a) ' b)

35 compound of formula (I) 5% 10%
kaolin - 94% -
highly dispersed silicic acid 1% -

attapulgite - 90%

Rl



mstale, sl ui ce-gates, |ocks, noori ng masts, buoys,

drllllng pl at f or Aages, pipelines, fIShI ng nets, /CH 3 d any ot her
obj ect’ i Ahig . equent contact with water, by app fiHﬁng

obj ects a \tﬂ onposition, e.g. paint conpositi-eaXERbaps
effective unt of a conpound of formula (1). In thrs—eantfext
it should be noted that the present net hdd- provi des a safer and

ecolagically nore acceptable alternative for current methods using
antifouling products based on heavy netals such as cuprous, oxi de and the
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conpounds. The toxicity of the oxathiazinesgfo nammal s i) acceptable and as
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envi ronnent al %’G Tution and stress. The che9m Cal stability of the

oxat hi azi nes f kadlimer nore inplies that - 90%

Example 7 : Composition examples for paints

10 a) Compound of formula (I) 6.0 %
Titanium dioxide 17.1 %

* Whiting - 9.7 %

Talc 132 %

Calgon 0.1 %

15 Hydroxyethylcellulose (3% solution in water) 12.5 %
Co-solvent 12 %

Minor additives 04 %

Water 277 %

20 Vinyl acetate/versatate copolymer emulsion 121 %
b) Compound of formula (I) 1.0 %
Titanium dioxide 264 %

Soya alkyd resin 440 %

25 White spirit o 27.5 %
Cobalt octoate (8%) 0.3 %

Lead octoate (33%) ' 0.7 %

Methyl ethyl ketoxime 0.1%
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wherein nis 0, 1 or 2; R! is hydrogen, Cj4alkyl or benzyl; and R represents

10  (a) phenyl; phenyl substituted with 1 to 3 substituents independently selected from
hydroxyl, halo, Cj-12alkyl, Cs.¢cycloalkyl, rihalomethyl, phenyl, Ci.salkoxy,
Cj-salkylthio, tetrahydropyranyloxy, phenoxy, C4alkylcarbonyl, phenylcarbonyl,
Cjalkylsulfinyl, Cj4alkylsulfonyl, carboxy or its alkali metal salt, Ci4alkyloxy-

carbonyl, Cj4alkylaminocarbonyl, phenylaminocarbonyl, tolylaminocarbonyl,

15 morpholinocarbonyl, amino, nitro, cyano, dioxolanyl or C4alkyloxyiminomethyl;
naphthyl; pyridinyl; thienyl, preferably when n is not 2; furanyl; or thienyl or furanyl
substituted with one to three substituents independently’ selected from Cj.4alkyl,
Cjalkyloxy, Cj.4alkylthio, halo, cyano, formyl, acetyl, benzoyl, nitro, Cj4alkyl-
oxycarbonyl, phenyl, phenylaminocarbonyl and Cj4alkyloxyiminomethyl; or R

20 represents a radical of formula

AN
®) —R"
~ >
wherein X is oxygen or sulfur; Y is nitrogen, CH or C(Cj4alkyloxy); and R" is
hydrogen or Cj4alkyl.

2. A method according to claim 1 of protecting non-living materials other than wood,
and the objects made of or covered by said non-living materials, against bacteria and
fouling organisms, said method comprising applying to the surface or incorporating
into said materials or objects an effective antibacterial or antifouling amount of a

30 compound of formula (I).

3. A method according to claim 2 wherein the compound of formula (I) is 5,6-dihydro-
3-(2-thienyl)-1,4,2-oxathiazine, 4-oxide or 3-(4-chlorophenyl)-5,6-dihydro-1,4,2-
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oxathiazine, 4,4-dioxide.

. A method according claim 2 wherein the non-living material is an adherent coating

material such as paint, antifouling paint, vamnish, lacquer, finish or whitewash.

. A method according to claim 4 wherein the adherent coating material is conserved in a

storage container or wherein the coating material has been applied as a film toa
substrate.

A method according to claim 2 for protecting underwater objects such as shiphulls,
harbour installations, drying docks, sluice-gates, locks, mooring masts, buoys,
drilling platforms, bridges, pipelines, fishing nets, cables and any other object in
constant or frequent contact with water, by applying to said objects an antifouling
composition comprising an effective antifouling amount of a compound of formula (I)
as defined in claim 1. ' |

. A method according to claim 2, wherein the amount of the compound of formula ()

ranges from 0.001% to 95 % by weight based on the total weight of the composition.

A coating composition comprising

(a) as active ingredient a compound of formula (I) as defined in claim 1, and

(b) polymers or copolymers derived from such monomers as dialkyl siloxanes,
(meth)acrylic acid, (meth)acrylic acid esters, vinyl and allyl alcohols and derived
esters, maleic acid, styrene, {linylchloridc, butadiene, acrylamide, acrylonitrile, or
resins such as alkyd resins, polyurethanes, epoxy resins, phenolic resins and urea-
formaldehyde resins.

. A coating composition according to claim 8 further comprising one or more additives

selected from the group consisting of water-repelling agents; surface slipping agents;
organic binding agents; insecticides; fungicides ; bactericides; auxiliary solvents;
processing additives; fixatives; plasticizers ; UV-stabilizers or stability enhancers;
dyes; color pigments; siccatives; corrosion inhibitors; antisettling agents; anti-skinning
agents ; and antifoaming agents.

35  10. An antifouling paint composition according to claim 8 comprising from 10% up to

75% by weight of the active ingredient based on the total weight of the dry mass of
said antifouling paint composition.

This Sheet Has Been Replaced
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The met hod alp@ 9anpri ses appl yi ng:conpounds of formnula (I;},THPT]
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pressure or vacuum systens, thermal systens, injection or diffusion.
Appropriate fornul ati ons are fornul at edBETRIA@YY Ng art-known procedures to
enul sifiable concentrates, directly sprayable or dilutable solutions,

dilute enul sions, wettable powders, setduble—poewders, pastes, dusts,

granul ates, coating conpositions, e.g. paints -

5
ANTIBACTERIAL AND ANTIFOULING OXATHIAZINES
AND THEIR OXIDES

10  Use of 3-aryl-5,6-dihydro-1,4,2-oxathiazines and their oxides having the formula

’ (Ol

15 whereinnis 0, 1 or 2; Rl is hydrogen, Cj_salkyl or benzyl; and R represents
(a) phenyl; phenyl substituted with 1 to 3 substituents independently selected from
hydroxyl, halo, Cj.12alkyl, Cs.¢cycloalkyl, trihalomethyl, phenyl, Cj.salkoxy,
Ci1-salkylthio, tetrahydropyranyloxy, phenoxy, Cj4alkylcarbonyl, phenylcarbonyl,
Ci-alkylsulfinyl, Cy4alkylsulfonyl, carboxy or its alkali metal salt, Cj4alkyloxy-

20  carbonyl, Cj.4alkylaminocarbonyl, phenylaminocarbonyl, tolylaminocarbonyl,
morpholinocarbonyl, amino, nitro, cyano, dioxolanyl or Cj-4alkyloxyiminomethyl;
naphthyl; pyridinyl; thienyl, preferably when n is not 2; furanyl; or thienyl or furanyl

' ~ substituted with one to three substituents independently selected from Cj4alkyl,
Ci-4alkyloxy, Cj-4alkylthio, halo, cyanb, formyl, acetyl, benzoyl, nitro, Cj4alkyloxy-

25  carbonyl, phenyl, phenylaminocarbonyl and C;4alkyloxyiminomethyl; or R represents a

radical of formula

(®) —<\::©—n-- |

30 wherein X is oxygen or sulfur; Y is nitrogen, CH or C(Cj.4alkyloxy); and R" is
hydrogen or Cj4alkyl, as an antibacterial, anti-yeast, antifungal, algicidal, anti-
crustacean, molluscicidal and general antifouling agent and compositions containing the

Il
iy
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in particular antifouling paint conpositions - GQMENBr&HEEWe | i ke. For
exanple, the active coppound can he _nxed with an exten 7 consi sts
of. a1iquid, sem -solji dHISrSHEETIHASCBEEN ¢r, and fop |[b|7aIMM 193 f ce-active

agent s’ such as enul siff i er sREPIAGHED di spgrsi ng qgdn

| n coa

copposi ti ons,
pol yners, copolyners or resins.

These can con

ated in
rs as

di al kyl (di methyl) sil oxanes,

(meth)acrylic acid, (neth)acrt acid
esters,

vinyl and al mmammmmmrmom&ommmzmﬁs acet ate),

mal ei ¢ acid, styrene, V|nylchlor|dg_19qX§g ryl am de, acrylonitrile
and t he Ilke copol yneri zabl e nononers reS|ns there may be nentioned
al kyd resins, poly j '

ur ea-f or npl dehyde resins. Further useful additives in said conpositions
conprise water-repelling agents and surface slipping agents that are
capabl e of inparting a | ow surface tension of the coating filmformed by
the pol yner The pepeit iiatomcdrntems aahéthed 60camasllingbasteria and fouling organisms

with 3-aryl-5,6-dihydro-1,4,2-oxathiazines and their oxides, a method of protecting non-
living materials other than wood, and industrial antibacterial and antifouling

10  compositions. Surfaces of objects exposed to humid or aqueous environments are
readily colonized by micro-organisms and occasionally by other, higher life forms such
as molluscs and crustacea. As these organisms settle on or attach to said surfaces, the
value of the exposed objects diminishes. The exterior, but possibly also the interior of
the object may deteriorate, the surface changes (e.g. from smooth, clean and streamlined

15  torough, foul and turbulent), the weight of the object increases by the deposit of the
organisms and their remnants, and the vicinity of the object may become obstructed or
encumbered. The function of the object and system involved lowers and the quality of
the aqueous environment deteriorates. Similar problems beset industrially used
compositions such as coatings, lubricants and the like. All:these phenomena are referred

20 toas fouling. The oxathiazines of the present method and their oxides are disclosed in
US-4,569,690 as herbicides, plant fungicides, plant desiccants and defoliants.

The present invention provides a method of controlling bacteria and fouling organisms,
_ said method comprising applying to said bacteria or fouling organisms, or to the locus
25  thereof an effective antibacterial or antifouling amount of a compound having the formula
O...

rr "N
R!——
s A >
[(‘)]n
wherein n is 0, 1 or 2; Rl is hydrogen, Cj-4alkyl or benzyl; and R represents
(a) phenyl; phenyl substituted with 1 to 3 substituents independently selected from
30 hydroxyl, halo, Cj.j2alkyl, Cs.gcycloalkyl, trihalomethyl, phenyl, C;-salkoxy,

Ci-5alkylthio, tetrahydropyranyloxy, phenoxy, Cj.4alkylcarbonyl, phenylcarbonyl,
C1-aalkylsulfinyl, Cy_qalkylsulfonyl, carboxy or its alkali metal salt, Cj4alkyloxy-
carbonyl, Cj.4alkylaminocarbonyl, phenylaminocarbonyl, tolylaminocarbonyl,
morpholinocarbonyl, amino, nitro, cyano, dioxolanyl or Cj-4alkyloxyiminomethyl;

35  naphthyl; pyridiny}; thienyl, preferably when n is not 2; furanyl; or thienyl or furanyl
___-_—"--_—’——-——_—-—_‘ .
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fillers used e.g. for dusts and powders include various inett, porous and

pul-verous distibuting agents of inorganig or organic natufe such as, for
exanple, the natural mneral fillers, e.g. calcite, talcu kaolin

m)nrkmr il \IAgrsubsmtmed with ope kgihives substitiehts ndepeidentlp scleged fromr Si4aky], powder ed
cor sa e T@%ﬁr‘i | t their
physi cal L@p‘*gﬁ{}?%’& Pﬁ {alﬂﬂg 00“51\6 Eatid eéous toa%%@éi Heﬁzcﬁnqﬁ&?’se}a'?islg%ms(?l Il cic
acid or h| gatbpnyt, plmyl;@dteasdsmumbopm Malgdpl‘iélml@r@ﬁ"thﬂuf”égéﬁ’r&ifé‘&?‘bent

carriers ar&lﬁ%off&nﬂﬂous type, for exanple, punice, broken brick,

sepiolite or ntonite; and sui t abl e nonsorbent carriers are materials such
as calcite or

®) — I

wherein X is oxygen or sulfur; Y is nitrogen, CH or C(Cj.4alkyloxy); and R" is
hydrogen or Cj4alkyl.
10
The present invention in particular provides a method of protecting non-living materials
other than wood, and the objects made of or covered by said non-living materials,
against bacteria and/or fouling organisms, said method comprising applying to the
| surface or incorporating into said materials or objects an effective antibacterial or
15 antifouling amount of a compound of formula (I).

In the foregoing definitions halo is generic to fluoro, chloro, bromo and iodo; Cy-4alkyl
defines straight and branch chained saturated hydrocarbon radicals having from 1 to 4
carbon atoms comprising miethyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1,1-dimethyl-

20  ethyl, 1-methylpropyl, 2-methylpropyl; Ci-salkyl includes Cj4alkyl radicals as defined
above and saturated hydrocarbon radica:ds having five carbon atoms, e.g. n-pentyl and
the branched pentyl isomers; C1.galkyl includes Cj-salkyl radicals as defined above and
six carbon containing homologs, e.g. n-hexyl and the branched hexyl isomers.
Cj-12alkyl includes Cj.galkyl and saturated hydrocarbon radicals having from 7 to 12

25 . carbon atoms, e.g. heptyl, octyl, nonyl, decyl, undecyl and their isomers. The term
alkali metal cation in particular is a sodium or potassium cation. Trihalomethyl defines a
methyl group being fully substituted with halo atoms, in particular trifluoromethyl and
trichloromethyl. Cj.4alkyloxyiminomethyl defines a radical of formula
-CH=N-0-Cj.4alkyl.

30 .
Particular compounds of formula () for use in the method are those wherein nis 0, 1 or

- 2; Rl is hydrogen, Cj.4alkyl or benzyl; and R represents phenyl; naphthyl; pyridinyl;

thienyl provided that n is not 2; furanyl optionally substituted with 1 to 3 substituents
independently selected from Cj.4alkyl and Cp salkyloxycarbonyl; or phenyl substituted

35  with 1 or 2 substituents indepently selected from hydroxyl, halo, Ql_lzalkyl, Cs.¢cyclo-

- alkyl, trihalomethyl, phenyl, Cj.salkoxy, Cj-salkylthio, tetrahydropyranyloxy, phenoxy,
eet Has Been Replaced
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sand. . The active ingredient i carri er EEMW SHEET
exanpl e, by being ground therge Eﬁ&éﬁ‘%gﬁ gy, thelidert carrrer

substance is inpregnated w tha canﬁ ‘Ihi _thd active cqmippeMARi 1892
readily volatile solvent and the solvent is thereafter

3-

Ca-salkylcarbonyl, phenylcarbonyl, Cj4alkylsulfinyl, Cj.4alkylsulfonyl, carboxy or its
alkali mctal salt, C1-5alkoxycarbonyl, Caz-salkylaminocarbonyl, phenylaminocarbonyl,
tolylaminocarbonyl, morpholinocarbonyl, amino, nitro, cyano, or dioxolanyl.

5 Ofinterest are those compounds wherein n is 1 and R represents phenyl, thienyl or
phenyl substituted with one or two substituents selected from halo and trihalomethyl; or
those wherein n is 2 and R represcnts phenyl or phenyl substituted with one or two
substituents selected from halo and trihalomethyl.

10 Of further interest are the compounds wherein Rlis hydrogen, nis 1 or 2, and R
represents phenyl, C1-galkylphenyl, halophenyl, dihalophenyl, biphenyl, Cj_5alkyl-
oxyphenyl, trihalomethylphenyl, nitrophenyl, phenyl substrituted with C2-5alkyloxy-
carbonyl, C1-galkylnitrophenyl, unsubstituted furanyl or thicnyl, or {uranyl or thienyl
substituted with ethoxycarbonyl, cyano, chlorine or.bromine. |

15
Of paﬁicular interest are the compounds wherein Rlis hydrogen,nis 1 or2,and R
represents 3-fluorophenyl, 4-chlorophenyl, 3,4-dichlorophenyl, 3,5-dichlorophenyl,
3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 4-methylphenyl, 3-cthanonephenyl,
3-nitrophenyl, 3-methyl-4-nitrophenyl or 2-thienyl. '

20

Also of further interest are those compounds of formula (I) wherein Rlis hydrogen, R
is a radical of formula (b) wherein X is sulfur, Y is nitrogen or CH, and R" is hydrogen.

Preferred compounds arc 5,6-dihydro-3-(2-thienyl)-1,4,2-oxathiazinc, 4-oxide and
25  3-(4-chlorophenyl)-5,6-dihydro-1,4,2-oxXathiazinc, 4,4-dioxide.

- All compounds of formula (I) can be prcparcd following the procedures described in
- US-4,569,690.

30 The compounds of formula (J) are active against gram-positive bacteria and, more

importantly for use in material protection, also against gram-negative bacteria.

Susceptible bacteria belong to genera such as Aeromonas, Alcaligenes, Brevibacterium,

Cellulomonas, Citrobacter, Corynebacterium, Enterobacter, Escherichia, Klebsiella,

Micrococcus, Proteus, Providencia, Pseudomonas, Shewanella, Acinobacter, Bacillus,
35  Serratia, Staphylococcus, Streptococcus and Xanthomonas.

The compounds of formula (f) further are active against fouling organisms. The term
“fouling organisms” is meant to comprise organisms that grow on or adhere to various
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U’

d

10 The present invention also provides a method for the preservation of non-living materials
other than wood against fungi that spoil or destroy such materials. Said method involves
treating such materials with an effective fungicidal amount of a compound of formula ().

The compounds of formula (I) are useful to protect a wide variety of non-living materials
15 other than wood, and the objects made thereof or covered thereby. .Examplcs of non-

living materials and the objects made thereof or covered thereby comprise adhesives;

sizes; paper and cardboard; pulp; textiles; leather; paints; plastics, e.g. PVC and

polyester; industrial compositions such as cooling media, €.g. cooling lubricants and

cutting fluids, coating compositions, bath compositions (ptocess liquids), lubricants and
20  the like; metals and alloys such as iron and steel; building materials, e.g. bricks, (paving)

stones, cement and concrete; decorating materials, e.g. plaster, tiles; and any other .

- materials that can be contaminated or destroyed by bacteria, fungi or fouling organisms.

Of particular interest are coating materials conventionally employed for decorative and

25 protective pﬁi‘poses. The present method is especially suited for protecting adherent
coatings, whether clear or colored (i.e. comprising one or more dyes or pigments), and
whether natural or synthetic, such as, for example, paints - especially antifouling paint
compositions -, varnishes, lacquers, finishes, whitewash and similar coatings. The
particular aptness of the present method of protecting said coating materials resides in the

30  fact that the oxathiazines employed in the method not only effectively protect the coating
material in storage containers, during "in can" conservation (cspeciaily against bacteria)
thus ensuring a long pot (or can) life and good storage stability, but also effectively
protect the coating material and optionally its underlying substrate when it has been
applied as a film to said substrate ("film" conservation). The simultaneous utility of the

35 oxathiazines for both "in can" and "film" conservation of coatings is of great practical
value.

As constructions made of or covered by said non-living materials there can be mentioned
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the viewpoint of hygiene and aesthetics, but also causes economic losses because said

buildings and/or decorating materials deteriorate more rapidly than desired.

10

The method is especially suitable to protect underwater objects such as, for example,
shiphulls, harbour installations, drying docks, sluice-gates, locks, mooring masts,
buoys, drilling platforms, bridges, pipelines, fishing nets, cables and any other objectin
constant or frequent contact with water, by applying to said objects an antifouling
- 15 composition, e.g. paint composition, comprising an effective antifouling amountof a

compound of formula (I).
In this context it should be noted that the present method provides a safer and
ecologically more acceptable alternative for current methods using antifouling products
based on heavy metals such as cuprous oxide and the like, ‘or those based on

20  organometallic derivatives such as organo-tin compounds. The toxicity of the
oxathiazines to mammals is acceptable and as such they are less hazardous for humans
whether these compounds reach the human body by direct physical contact (e.g. during
handling or application) or via the food chain. Their bio-degradability ensures that they
are less persistent in the environment and that they cause less and shorter environmental

25  pollution and stress. The chemical stability of the oxathiazines furthermore implies that
they are compatible with most non-living materials as such and do need special )

~ precautions such as the addition of agents for stabilizing the active ingredient. In

materials that should form films such as lubricants, cutting fluids and coating materials,
they do not impair the formation of uniform films and the practicability. In particular, in

30  coating materials they do not impair rapid curing in practical circumstances such as room

temperature and outdoor conditions, and allow for strong adhes1on of thc composition to
the substrate and /or the topcoat.

The method of application is chosen in accordance with the intended objective and the
35 prevailing circumstances. For instance, the technique used in the case of protecting

lubricants, coatings or cutting fluids comprises mixing the active ingredient in said

lubricants, coatings or fluids either during the manufacturing process or alternatively
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of one or more of the solvents as they occur in the final composition.

5  The method also comprises applying compounds of formula (1), optionally in an
appropriate formulation, to non-living materials by any of the techniques known in the
art such as, for example, brushing, spraying, atomising, dipping, soaking, immersing,
scattering and pouring. In some instances, the application may involve impregnation
techniques using pressure or vacuiim systems, thermal systems, injection or diffusion.
10 '
Appropriate formulations are formulated following art-known procedures to emulsifiable
concentrates, directly sprayable or dilutable solutions, dilute emulsions, wettable
powders, soluble powders, pastes, dusts, granulates, coating compositions, ¢.g. paints -
in particular antifouling paint compositions -, lacquers and the like. For example, the
15  active compound can be mixed with an extender, which consists of a liquid, semi-solid
or solid carrier, and optionally surface-active agents such as emulsifiers and/or
dispersing agents. In coating compositions, the active compound may advantageously
be incorporated in polymers, copolymers or resins. These can consist of such
monomers as dialkyl (dimethyl) siloxanes, (meth)acrylic acid, (meth)acrylic acid esters,
20  vinyl and allyl alcohols and derived esters (e.g. vinyl acetate), maleic acid, styrene,
vinylchloride, butadiene, acrylamide, acrylonitrile and the like copolymerizable
monomers. As resins there may be mentioned alkyd resins, polyurethanes, epoxy
resins, phenolic resins and ureca-formaldehyde resins. Further useful additives in said
compositions comprise water-repelling agents and surface slipping agents that are

25  capable of imparting a low surface tension of the coating film formed by the polymer or
copolymer in the coating compositions. '

Any suitable carrier or additive that does not interfere with the antibacterial nor the
antifouling activity of the active ingredient can be used in the compositions of the present
30 invention. The solid carriers or fillers used e.g. for dusts and powders include various
inert, porous and pulverous distributing agents of inorganic or organic nature such as,
for example, the natural mineral fillers, e.g. calcite, talcum, kaolin, montmorillonite or
attapulgite, or fillers of organic nature, e.g. powdered cork, sawdust and other fine
pulverous materials. In order to improve their physical properties it can be advantageous
35 to add highly dispersed silicic acid or highly dispersed absorbent polymers. Suitable
granulated absorbent carriers are of the porous type, for example, pumice, broken brick,
sepiolite or bentonite; and suitable nonsorbent carriers are materials such as calcite or
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to optinize pgt(\ptql\, aligraatively the inert carncr su s impregnated with a
solution of the active component in a readily volatile solvent and the solvent is thereafter

removed by heating or by filtering with suction at reduced pressure. By adding wetting
and/or dispersing agents, such pulverous preparations can also be made readily wettable
with water, so that suspensions are obtained upon dilution.

Inert diluents used for the production of liquid preparations should preferably not be
readily inflammable and should be as far as poésiblc non-toxic to nontarget animals or
plants and humans in the relevant surrounding. Diluents suitable for this purpose are,

10  for example, water or, organic solvents such as, for example, aromatic hydrocarbons,
e.g. methylbenzene, dimethylbenzene mixtures, substituted naphthalenes; alcohols and
glycols and their ethers and esters, e.g. ethanol, ethylene glycol, ethylene glycol
monomethyl or monoethyl ether; ketones e.g. 2-propanone, cyclohexanone and the like;
strongly polar solirents; e.g. N-methyl-2-pyrrolidone, dimethyl sulfoxide or

15 dimethylformamide; vegetable oils or epoxidised vegetable oils such as epoxidised
coconut oil or soybean oil, and mixtures thereof. Solutions can be prepared in the usual
way, if necessary, with assistance of solution promotors. Other liquid forms which can
be used consist of emulsions, dispersions or suspensions of the active compound in
water or suitable inert diluents, or also concentrates for préparing such emulsions,

20  dispersions or suspensions which can be directly adjusted to the required concentration.
For this purpose, the active ingredient is, for example, mixed with a dispersing,
suspending or emulsifying agent. The active component can also be dissolved or
dispersed in a suitable inert solvent and mixed simultancously or subsequently with a
dispersing or cmulsifying agent. It is also possible to use semi-solid carrier substances

25  of cream, ointment, paste or waxlike nature, into which the active ingredient can be
incorporated, if necessary, with the aid of solution promotors and/or emulsifiers.
Vaseline, petroleum wax, liquid paraffin, silicone oil and other cream-bases are examples
of semi-solid carrier substances. Furthermore, it is possible for the active ingredient to
be used in the form of aerosols. For this purpose the active ingredient is dissolved or

30

dispersed in a volatile liquid suitable for use as a propellant, for example, chlorinated
and/or fluorinated derivatives of methane and ethane and mixtures tlmmdf, or
compressed air. In this way solutions under pressure are obtained which, when
sprayed, yield aerosols that are particularly suitable for controlling or combatting bacteria
and/or fouling organisms, e.g. in closed chambers and storage rooms. For the latter

35 purpose also smoke generators containing the active ingredient can be used.

Besides the compounds of formula (I) and the carrier, appropriate formulations often
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endosulfan, organophosphates, e.g. chloropyriphos, pyrethroids, e.g. permethrin and
the like; additional fungicides and bactericides such as alcohols, e.g. ethanol, 2,3,3-tri-
iodallyl alcohol; aldehydes, e.g. formaldehyde, glutaraldehyde; formaldehyde releasing
compounds, ¢.g. 2-bromo-2-nitro-propane-1,3-diol (bronopol), 2-bromo-2-nitro-
propan-1-ol; reaction products of amines and formaldehyde, e.g. triazines, 3,5-dimethyl-
tetrahydro—1,3,5—2ﬂ-thiadiazinc-2—thione§ reaction products of amides and
formaldehyde, e.g. l-hydroxymethyl;Z-thiono-1:2—dihydro-benzothiazol-N_—
hydroxymethylbenzothiazolinthione; phenols, e.g. 2-phenylphenol, pentachlorophenol;

- organic acids, e.g. propionic acid, benzoic acid, salicylic acid, naphthenic acid copper

salts; inorganic acids, e.g. boric acid; amides, e.g. 2,5-dimethyl-N-cyclohexyl-N-
methoxy-furan-3-carbonamide; carbamates, e.g. 3-iodopropargyl-N-butylcarbamate
(IPBC), methyl-N-benzimidazol-2-ylcarbamate (Carbendazim), methyl-N-(1-
butylcarbamoyl)benzimidazol-2-ylcarbamate (benomyl), z‘ir‘lc dimethyldithiocarbamate,
zinc ethylenebisdithiocarbamate, bis—(dimethylthiocarba:ﬁoyl)disulphide; pyridine
derivatives, e.g. 2-mercapto-pyridine-N-oxide, 2-chloro-6-(trichloromethyl)pyridine,
2,3,5,6-tétrach10ro—4—(mcthylsulphonyl)pyridinc, copper 8-hydroxyquinoline, 1-ethyl-
1,4-dihydro-7-methyl-4-0x0-1,8-naphthyridine-3-carboxylic acid; azoles, e.g.

. tebuconazole, propiconazole, azaconazole, imazalil; heterocyclic compounds, e.g. 2-

methyl-3(2H)-isothiazolone, 5-chloro-2-methyl-3(2H)-isothiazolone, 2-n-octyl-4-
isothiazolin-3-6ne, 4,5-dichloro-2-(n-octyl)-4-isothiazolin-3-one, 1,2-benzisothiazolin-
3-one, 2-methyl-4,5-trimethylene-4-isothiazolin-3-one, 2-(4-thiazolyl)-benzimidazole, 2-
mercaptobenzothiazole, 2-(thiocyanomethylthio)benzthiazole; N-haloalkylthio
compounds, e.g. N-trichloromethylthiophthalimide, folpet, N-trichloromethylthio-4-
cyclohexane-1,2-dicarboximide, captan, N-1, 1,2,2-tetrachloroethylthio-4-cyclohexene-
l,2—dicar_boximide, captafol, dichlofluanide, tolylfluanide; compounds with activated

. halogen groups, e.g. chlorothalonil; surface active agents, e.g. guanidines and

biguanides; organometallic compounds, e.g. bis(tri-n-butyltin-oxide, tributyltin esters,
tributyltin naphthenate, tributyltin linoleate, tributyltin benzoate, tributyltin fluoride;
various compounds, €.g. pimaricine, tridemorph, methylene bisthiocya{natc, tolyl
sulfone, dicyanobutane; metal salts, e.g. chrome-copper-arsenic; active natural products,
e.g. streptomycin; auxiliary solvents such as ethylglycol acetate and

i _mc:tl_}oxypro_pylacetate; processing additives; fixatives such as carboxymethyl-cellulose,
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enhancers; dyes; color pigments; siccatives such as cobalt octoate, lead octoate and cobalt
naphthenate; corrosion inhibitors; antisettling agents; anti-skinning agents such as methyl
ethyl ketoxime; antifoaming agents and the like. Generally, the adjuvants are not
essential to the practice of the present invention but are included in particular
formulations, especially in coating formulations to optimize overall effectiveness and
ease of application. They can be used therein in the conventional amounts.

The antibacterial and/or antifouling compositions which are employed in the method of
the invention can contain from 0.001% to 95% of the active ingredient by weight based
on the total weight of the composition. Ready-to-use compositions such as paints
preferably contain from 0.5% to 20%, in particular from 1 to 10% by weight of the
active ingredient. Antifouling paint compositions on the other hand can contain from 10
up to 75%, in particular from 20 to 70% of the active ingredient of formula (I) by weight
based on the total weight of the dry mass of said composition (i.e. up to 50%, in
particular from 5 to 25% of the active ingredient by weight based on the total weight of
the antifouling composition). Preferred compositions are composed in particular of the
following constituents (all percentages are by weight) :

Emulsifiable concentrates

active ingredient : 1 to 20%, preferably 5 to 10%
surfactant : 5 t0 30%, preferably 10 to 20%
liquid carrier : . 50 to 94%, preferably 70 to 85%
Dusts :

active ingredient : 0.1 to 10%, preferably 0.1 to 1%
solid carrier : | 99.9 to 90%, preferably 99.9 to 99%

Suspension concentrates :
active ingredient : 5 ©0 75%, preferably 10 to 50%

water : _ 94 to 25%, preferably 88 to 30%
surfactant : 1 t0 40%, preferably . 2to 30%
Granulates

active ingredient 0.5 to 30%, preferably 3 to 15%

solid carrier : 99.5 to 70%, preferably 97 to 85%

The following examples are not intended to limit, but to illustrate the scope of the
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A. Biological Examples

Eiamplc 1 : Efficacy against Bacteria and Yeasts.
Test solutions were prepared by dissolving the compounds shown in Tables 1-4 in
50% ethanol and further diluting with sterile distilled water. These test solutions were
pipetted into Petri dishes and mixed with warm tryptose agar to reach an active
ingredient concentration of 100 ppm. After coohng, the medium was inoculated with
the following yeasts or bacteria :

Debaryomyces hansenii (yeast) (A)
Pseudomonas alcaligenes (gram neg) ®B)
Bacillus cereus mycoides (gram pos) ©
Pseudomonas aeruginosa (gram neg) (D))
Flavobacterium sp. (gram neg) ®E)
Streptomyces albus (gram pos) )
Enterobacter aerogenes (gram neg) (€))
Escherichia coli (gram neg) )

After sufficient growth of the untreated cultures, the compqunds were evaluated using
the following rating system :

0 = growth equal to control.
1 = inhibition of growth by the compound.
2 =no growth under the influence of the compound.

The scores measured for antibacterial and antifouling efficacy of the compounds of this
invention are listed in Tables 1-4. The sign '-' signifies the compound was not tested.

Table 1 (o\N
s/l\

Ol
Compounds - Bacteria
Co.no.| n R A B C D E F G H
1 1 4-chlorophenyl - 2 1 2 0 2 2 0 2
2 2 2,4-dichlorophenyl 2 0 2 0 2 0 0O |1"0
3 1 3-nitrophenyl 2 2 2 1 2 2 1 2
is Sheet Has Been Replaced
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wat er. These test sol utions were pi petted into Petri qd | .
-w t.h warmtryptose agar to reach an aqfive I ngr edi et ‘eorreent+att-on-of
100 ppm After cooling, the nediumwas inocul ated wt the foll ow ng

yeasts op_bacterja:
Compounds Bacteria
4 1 3,4-dichlorophenyl 2 1 2 0 2 2 0 2
5 2 2-methylphenyl 2 0 2 0 2 2 0 1
6 1 3-fluorophenyl 2 1 2 0 2 2 0 2
7 1 2-furanyl 2 1 2 0: | 2 0 0 0
8 1 2-thienyl 2 2 2 1 2 2 2 2
9 1 3-methoxyphenyl 0 01.0 0 0 0 0 0
10 1 4-methylphenyl 2 1 2 1 2 2 0 2
11 2 4-methylphenyl 2 1 1 1 2 1 0 0
12 | 2 2-furanyl 0 | 0 0 0 0 0 0 0
13 | 1| 3-trifluoromethyl 2 ol 21021210 2
phenyl
14 | 1| 4-ethanonephenyl 2 |1 2 112 [ 210 2
15 | 1| 2,6-dichlorophenyl | 1 | 0 | 1 | 0o [0 | 0O [0} O
16 2 2,6-dichlorophenyl 2 0 2 0 0 0 0 0
17 1 2 phenyl 0 0 0 0110 0 0 0
18 | 2 4-chlorophenyl - 1 2 0 2 2 0 0
19 | 2| 3,5-dichlorophenyl - 0 244 0 2 2 0 0
20 1 4-butoxyphenyl 0 0 0 0 0 0 01 0
21 1| 3,5-dichlorophenyl - 2 2 0 2 2 0 0
22 |1 4-benzoic acid - 1 0 0 2 2 0 0
ethyl ester

23 | 2 3-chlorophenyl olo}lo|lo}lo|lo o} o
24 | 2 4-trifluoromethyl - 0 2 0 2 2 2 0
' phenyl :

25 1 4-triflucromethyl - 1 2 0 2 2 0 0
: phenyl '

26 1 3-benzoic acid, - 0 2 0 2 2 0 0

-methyl ester _

27 |2 3-bromophenyl - 1 2 0 2 2 0 2
28 1 4-ethoxyphenyl - 10 0 01 2 2 0 0
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Co.No. {Rl [R2 |R3 R4 X {n |[MP.CO
29 H H |H CO,CH3 o |0 | 858
30 H H |H CO,CH3 o |2 |126-129
31 H H |H CO,CH3 o |1 |118119
32 H |CH; |H H s |0 | i

33 H |CHs |H H s |1 {7375
34 H H |H H S |2 | 99101
35 H H |H Br S |0 | 8283
36 H H |H Br s |1 |113-114
37 H |CHs |H "H s |2 | 6062
38 H H |H Br S |2 |118-119
39 H H |COxCH; CH3 + {0 |0 | 87-88
40 H H |Br H s |o {7475
41 H H |Br H s |1 |169-173
42 H H |Br H S |2 |126-127
43° H H |CO,CH; CH3 o |2 |156-157
44 H H |CO,CH3 CH3 O |1 |147-148
45 H |H |cHs CO,CH;3 S |1 |150-152
46 H |H |CHs CO,CH3 S |2 |125-126
47 H H |H CH3 S {0 | 6263
48 H |H |H CH3 s {1 |109-111
49 H H H CH3 S {2 |101-102
50 CH; |H |H H s |1 |114-115
51 CH; |H |H H s |2 |147-148
52 CH; |H |H H s (0 | 7072
153 H H |H CO,CH,CH3 |S [0 | 68-69
154 H H H CO,CH,CH3 |S |1 |109-110
55 H H |H CO,CHoCH3 |S |2 |123-124
56 H H |H CN S |0 |136-137
57 H H |H CN s |1 |160-162
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are listed in Tables 1-4. The sign '-' signifies the corrpc]un vd@s MAR 1397
tested. Table 1 [err]

-13-
Co. No. | RI R2 R3 r4 X In {MP.CO
58 H H H: CN S |2 ]153-155
59 H H H Cl S |0 | 7477
60 H H H cl S |1 102
61 H H H cl S [2 [113-114
62 H H H CHO S |0 | 48-49
63 H H H NO, S |0 |162-163
64 H H H NO, S |1 |186-188
65 H H H NO, S |2 |160-161
66 H H H CH=NOCH3 |{S |2 |168-170
67 H H H CgHs S [0 |100-103
68 H H H CgHs S |1 |[144-147
69 H H H CgHs S |2 | 9598
70 H H NO, CgHs S |0 |140-145
71 H H CH; . Br S |o oil
72 H H CHj | Br S |1 |100-104
73 H H Br CHs S |0 | 6467
74 H H COOH CHj 1o o |
75 H H CONHCgH5 | CHj O |o
76 H H CONHCgHj5 CHj3 O |0
177 H H CONHCGH5 | CHs, O |0
Table 2a
I
‘ f /AR
©On.
Co. No. | RZ n M.P. (° C)
78 H 2 102-104
79 H 1 106-107
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Table 3
o
Co.No. |R" |[X Y = ME(C)
80 H |o N 2 255
% a o N 1 |190-191
82 H |o N 0 |143-144
e ol N 2 |226227
o o s N 10 [150-151
o o s N 1 192-195
lae . S CH 0 132-134
o g s CH 1 140-142
88 H S CH 2 150-154
89 CH3 |O N 1 |209-210
® e o N 2 |215-216
91 H [s |cocucH) |1 |
Table 4
N |
( | RIO
S
[i)]n
RS ©
Co. No. | R8 RO RI0 |n M.P.("C)
= - - H |2 |136138
% - - H |1 [132133
3 . r H |2 [106-108
o . B | g 1 128-130
96 F | F | T D B
i oo, o crs |1 |110-113
98 CF3 H et DO B
o sl q CF; - |2 76-78
o . o F__ |0 |103-104
This Sheet Has Been Rep
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10 Conpounds Bacteria @
3, 4- d| chl or ophenyl 2 1 2 | 7H9s SHEET HAS BEEN O 25 0 7 MAR 1997
2- et hyl phenyl 2 0 2 0 REPLACED 0 16 X -
3-fl uorophenyl 2 1 2 0 2" 2 0 2 7 1= Pfrt~ae Al
2. 1 2 0 2 0 0 0 8§5- 1 2-thienyl} 2 2 2
1 2 2 2 29 1 3- net hoxyphenyl 0 0 0 0 & 8
0 0 10 1 d-pethyl phenyl 2 1 2 2 2 0 2 11
2 4- et Wghenyd 2 Ir9 1 1{R1®2 |nl |MOP.CC)YO

101 F H F 2 108-110

102 F H F 1 138-139

103 COCB(CH3); | C1 H 0 oil

104 COCH(CH3)2 | CI H 1 127-129

105 COCH(CH3)2 | CI H 2 82-83

106 . H CH=NOCH;3 | H 1 85-87

107 H CH=NOCH3 | H 2 104-106

Example 2 : Efficacy against Fresh-water algae

9 ml of Bold’s algal broth containing an appropriate concentration of test compound, was
inoculated in a 5.5 cm diameter plastic Petri dish with 1 mi of a two week old stock
culture of one of three species of green algae (Chlamydomonas dysosmos, Chlorelia
vulgaris or Ulothrix confervicola) or the blue-green bacterium Anabaena cylindrica. The
dishes were incubated in a climate room under a photosynthetically active radiation level
of 40 umole.m-2.sec-! at 20°C during the day (16 h) and 18°C at night (8 h). Evaluation
was performed after 14 days by visually estimating the percentage of algal growth as
compared to controls. Results are expressed as minimum test concentration (in ppm)

giving 90% mortality.
Compounds Concentration (ppm)
Co. no.| n R Chlamydomonas| Chlorella| Ulothrix Anabaena
dysosmos vulgaris | confervicola| cylindrica
4 | 1 |34-dichlorophenyl 25 | 10 2.5 25
8 1 2-thienyl 2.5 5 1 2.5
18 |2 4-chlorophenyl 2.5 10 5 2.5
" 19 | 2 | 3,5-dichlorophenyl 5 10 2.5 2.5
21 1 { 3,5-dichlorophenyl 1 5 1 2.5
25 1] 4-tdfluoromethyl 2.5 10 25 5
phenyl

Example 3 : Efficacy against Marine algae

" 9ml of Provasoli ASP-2 (Artificial Seawater-2) medium containing an appropriate
concentration of test compound, was inoculated in a 5.5 cm diameter plastic Petri dish
with 1 ml of a two weeks old stock culture of the diatom Phaeodactylum tricornusum or
the unicellar red alga Porphyridium sp. The dishes were incubated in a climate room

This Sheet Has Been Replaced
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12 2 2-furanyl 0 - 0

3-trifluoromethyl . 2 0o 2 'H-Bs SH%&EIQE?EEN b 2 phenyl
14 - 1, 4-ethanonephenyl 2 2 e 2 2 Of 02 MAR 1987

2, 6-di chl orophenyl 1 0o 1 0 0 0 0 0 160_2 :

2, 6-di chl or ophenyl 2 0 2 0 0 -16-0 0 0 L7 2

phenyl 0 0 0 0 0 0 0 0 18 %‘r -chl or ophenyl
- 1 2 undgr a phgtosynthgticallygctive gadiagion level of4Gu@plenny S6BH b d

(% 8 (% the aay (116(}1) and QSQ@at méht (8 - ﬁUﬁlﬁﬁmiyﬂcﬁorme@aftch4 dayQ by (2)

or.0 n
0 0 22 1v1sua11y gstypaging t ca@p%ptagc a?gai g¥owt§ as corgpared g)contrgls 0 "0
ethyl ester Compounds 1,2,3,4,5, 14, 15, 16, 18, 19, 21, 25, 27 caused 90% mortahty at

5 concentration levels equal to or lower than 1 ppm.

Example 4 : Efficacy against Artemia
Into 1 ml of artificial sea-water containing different amounts of the test compound,

approximately 15 Artemia Instar II larvae were added. After 24 hours of static

10  incubation with continuous illumination the test was evaluated. |
Compounds 2, 4, 5, 11, 13, 18, 19 caused 100% mortality at concentration levels equal
to or lower than 10 ppm.

B. Composition examples (all percentages are by weight)
15  Example 5 : Composition examples for solid compounds of formula (I)

a) Emulsifiable concentrates : emulsions of any concentration could be obtained from
these concentrates by dilution with water.

a) b)

compound of formula (I) 10% 1%
20 octylphenol polyethylene glycol ether ’ :

(4-5 moles of ethylene oxide) 3% 3%

calcium dodecylbenzenesulfonate 3% 3%

castor 0il polyglycol ether

(36 moles of ethylene oxide) 4% 4%
25 - cyclohexanone 30% 10%

dimethylbenzene mixture 50% 79%

b) Dusts :. were obtained by mixing the active ingredient with the carriers, and grinding

the mixture in a suitable mill. a) b)
30 compound of formula (I) 0.1% 1% -
© talcum 99.9% -
kaolin : - . 9%

c) Suspension concentrates from which suspensions of any desired concentration could

35 be obtained by dilution with water were obtained by intimately mixing finely ground
active ingredient with the adjuvants. a) b)
compound of formula (I) 40% 5% .
ethylene glycol 10% 10%
nonylphenol polyethylene glycol ether.
/
eet Has Been Replaced
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1 .*4-trifluoronethyl - 1 2 REML.ACED2 0 0
phenyl 26 1 3- benzoi c acid, 0 2 0 2 20 7 HAR 1397
met hyl ester 27 2 3- brormphenyl :17- 1 2 of =2 2 Q
228 1 4 eE hSO&(\%)/ e? an gtilylene oxide) 0 60% 2 2 [19° 0
sodium lignosulfate 10% 5%
carboxymethylcellulose 1% 1%
37% aqueous formaldehyde solution 0.2% 0.2%
5 silicone oil in the form of a 75%
aqueous emulsion 0.8% 0.8%
water 32% 77%
Example 6 : Composition examples for liquid active ingredients of formula (I)
10 a) Emulsifiable concentrates : emulsions of any concentratlon could be obtained from
' these concentrates by dilution with water.
. a) b) )
compound of formula (I) 20% 40% 50%
calcium dodecylbenzenesulfonate 5% 8% 5.8%
15 castor oil polyethylene glycol ether
(36 moles of ethylene oxide) - 5% - -
tributylphenol polyethylene glycol ether
(30 moles of ethylene oxide) - 12% 4.2%
cyclohexanone - 15% 20%
20 dimethylbenzene mixture 0% ' 25% 20%
b) Solutions suitable for application in the form of microdrops.
a) b) . ©) - d)
compounds-of formula (I) 80% 10% 5% 95%
25 ethylene glycol monoethyl ether 20% - - -
polyethylene glycol (MG 400) - 70% - -
N-methyl-2-pyrrolidone - 20% - -
epoxidised coconut oil - - 1% 5%
petroleum distillate (boiling range
30 160-190°C) _ - - 94% -
¢) Granulates : prepared by dissolving the active ingredient in dichloromethane,
spraying the solution onto the carrier, and subsequently evaporating the solvent.
- a) b)
35 compound of formula (I) 5% 10%
kaolin 94% -
highly dispersed silicic acid 1% -
attapulgite - 90%
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d) Dusts : were obtained by intimately mixing the carriers with the active ingredient.
a) b)
compound of formula (I) 2% 5%
5 highly dispersed silicic acid 1% 5%
talcum 97% -
kaolin - 90%
Example 7 : Composition examples for paints'
10 a)  Compound of formula (I) 6.0 %
Titanium dioxide 17.1 %
Whiting 97 %
Talc 13.2 %
Calgon 0.1%
15 Hydroxyethylcellulose (3% solution in water) 12.5 %
Co-solvent ' 12 %
Minor additives 0.4 %
Water _ 27.7 %
2 Vinyl acetate/versatate copolymer emulsion =~ 12.1 %
b) Compound of formula (I) 1.0 %
Titanium dioxide 26.4 %
" Soya alkyd resin 440 %
25 White spirit 27.5 %
' Cobalt octoate (8%) 03 %
Lead octoate (33%) 0.7 %
Methyl ethyl ketoxime 0.1 %
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wherein n is 0, 1 or 2; R! is hydrogen, C1.4alky1 or benzyl; and R represents

10  (a) phenyl; phenyl substituted with 1 to 3 substituents independently selected from
hydroxyl, halo, Cj-12alkyl, Cs.gcycloalkyl, trihalomethyl, phenyl, Cj.salkoxy,
C1-salkylthio, tetrahydropyranyloxy, phenoxy, Cj4alkylcarbonyl, phenylcarbonyl,
C14alkylsulfinyl, Cj4alkylsulfonyl, carboxy or its alkali metal salt, Cj_4alkyloxy-
carbonyl, Cj4alkylaminocarbonyl, phenylaminocarbonyl, tolylaminocarbonyl,

15 morpholinocarbonyl, amino, nitro, cyano, dioxolanyl or C1-4alkyloxyiminomethyl;
naphthyl; pyridinyl; thienyl, preferably when n is not 2;,furanyl; or thienyl or furanyl
substituted with one to three substituents independently selected from Cj4alkyl,
Ci-4alkyloxy, Ci-4alkylthio, halo, cyaino, formyl, acetyl, benzoyl, nitro, Cj.4alkyl-
oxycarbonyl, phenyl, phenylaminocarbonyl and C14alkyloxyiminomethyl; orR

20 represents a radical of formula
X
N
® —R"
R

wherein X is oxygen or sulfur; Y is nitrogen, CH or C(Cj.4alkyloxy); and R" is

hydrogen or Cy_4alkyl.

25 o _

2. A method according to claim 1 of protecting non-living materials other than wood,

and the objects made of or covered by said non-living materials, against bacteria and
fouling organisms, said method comprising applying to the surface or incorporating
into said materials or objects an effective antibacterial or antifouling amount of a

30 compound of formula (I).

3. A method according to claim 2 wherein the compound of formula (I) is 5,6-dihydro-
3-(2-thienyl)-1,4,2-oxathiazine, 4-oxide or 3-(4-chlorophenyl)-5,6-dihydro-1,4,2-
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4. A method according claim 2 wherein the non-living material is an adherent coating

material such as paint, antifouling paint, varnish, lacquer, finish or whitewash.

5. A method according to claim 4 wherein the adherent coating material is conserved in a

storage container or wherein the coating material has been applied as a filmto a
substrate.

. A method according to claim 2 for protecting underwater objects such as shiphulls,

harbour installations, drying docks, sluice-gates, locks, mooring masts, buoys,
drilling platforms, bridges, pipelines, fishing nets, cables and any other object in
constant or frequent contact with water, by applying to said objects an antifouling

composition comprising an effective antifouling amount of a' compound of formula (I)
as defined in claim 1.

. A method according to claim 2, wherein the amount of the compound of formula (I)

ranges from 0.001% to 95 % by weight based on the total weight of the composition.

. A coating composition comprising

(a) as active ingredient a compound of formula (I) as defined in claim 1, and

(b) polymers or copolymers derived from such monomers as dialkyl siloxanes,
(meth)acrylic acid, (meth)acrylic acid esters, vinyl and allyl alcohols and derived
esters, maleic acid, styrene, vinylchloride, butadiene, acrylamide, acrylonitrile, or

resins such as alkyd resins, polyurethanes, epoxy resins, phenolic resins and urea-
formaldehyde resins.

. A coating composition according to claim 8 further comprising onc or more additives

selected from the group consisting of water-repelling agents; surfacc slipping agents;
organic binding agents; insecticides; fungicides ; bactericides; auxiliary solvents;
processing additives; fixatives; plasticizers ; UV-stabilizers or stability enhancers;
dyes; color pigments; siccatives; corrosion inhibitors; antisettling agents; anti-skinning
agents ; and antifoaming agents.

10. An antifouling paint composition according to claim 8 comprising from 10% up to

75% by weight of the active ingredient based on the total wclght of the dry mass of
said anufoulmg paint composition.
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ABSTRACT

ANTIBACTERIAL AND ANTIFOULING OXATHIAZINES
AND THEIR OXIDES

Use of 3-aryl-5,6-dihydro-1,4,2-oxathiazines and their oxides having the formula

(Ol

whereinnis 0, 1 or2; Rlis hydrogen, Cj4alkyl or benzyl; and R represents

(a) phenyl; phenyl substituted with 1 to 3 substituents independently selected from
hydroxyl, halo, Cj.12alkyl, Cs.gcycloalkyl, trihalomethyl, ;phenyl, Cj-salkoxy,
C1-salkylthio, tetrahydropyranyloxy, phenoxy, Cj_4alkylcarbonyl, phenylcarbonyl
Ci-4alkylsulfinyl, Cj4alkylsulfonyl, carboxy or its alkali metal salt, Ci4alkyloxy-

. carbonyl, Cj-4alkylaminocarbonyl, phenylaminocarbonyl, tolylaminocarbonyl,

morphelinocarbonyl, amino, nitro, cyano, dioxolanyl or Ci-4alkyloxyiminomethyl;
naphthyl; pyridinyl; thienyl, preferably when n is not 2; furanyl; or thienyl or furanyl
substituted with one to three substituents independently selected from Ci4alkyl,
Cj-4alkyloxy, Cj.4alkylthio, halo, cyano, formyl, acetyl, benzoyl, nitro, Cj4alkyloxy-
carbonyl, phenyl, phenylaminocarbonyl and Cj4alkyloxyiminomethyl; or R Tepresents a
radical of formula

®) | — P

wherein X is oxygen or sulfur; Y is nitrogen, CH or C(Cj4alkyloxy); and R" is
hydrogen or C;4alkyl, as an antibacterial, anti-ycast antifungal, algicidal, anti-
crustacean, molluscicidal and general anufoulmg agent and composmons containing the
same. '
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Antibacterial And Antifouling Oxathiazines And Their Oxides

The present invention concerns a method of controlling bacteria and fouling organisms
with 3-aryl-5,6-dihydro-1,4,2-oxathiazines and their oxides, a method of protectng non-
living materials other than wood, and indusaial antdbacterial and antifouling
compositons. Surfaces of objects exposed to humid or aqueous environments are
readily colonized by micro-organisms and occasionally by other, higher life forms such
as molluscs and crustacea. As these organisms settle on or attach to said surfaces, the
value of the exposed objects diminishes. The exterior, but possibly also the interior of
the object may deteriorate, the surface changes (e.g. from smooth, clean and sweamlined
to rough, foul and murbulent), the weight of the object increases by the deposit of the
organisms and their remnants, and the vicinity of the object may become obstructed or
encumbered. The functon of the object and system involved lowers and the quality of
the aqueous environment deteriorates. Similar problems besert induswially used
compositions such as coatings, lubricants and the like. All these phenomena are referred
to as fouling. The oxathiazines of the present method and their oxides are disclosed in
US-4,569,690 as herbicides, plant fungicides, plant desiccants and defoliants.

The present invendon provides a method of controlling bacteria and fouling organisms,

said method comprising applying to said bacteria or fouling organisms, or to the locus

thereof an:.ffccuve antibacterial or antifouling amount of a compound having the formula

11
R ,\S/LR .

Ol
wherein n is 0, 1 or 2; Rl is hydrogen, Cj4alky! or benzyl; and R represents
(a) phenyl; pheny! substituted with 1 to 3 substiruents independently selected from
hydroxyl, halo, Cj.12alkyl, Cs.gcycloalkyl, mihalomethyl, phenyl, Cy.salkoxy,
Ci-salkyithio, terahydropyranyloxy, phenoxy, Ci_salkylcarbonyl, phenylcarbonyl,
Ci4alkylsulfinyl, C14a1kylsulfon§l, carboxy or its alkali metal salt, Ci4alkyloxy-
carbonyl, Cy4alkylaminocarbonyl, phenylaminocarboayl, tolylaminocarbonyl,
morpholinocarbonyl, amino, nitro, cyane, dioxolanyl or Cy4alkyloxyiminomethyl;
naphthyl; pyridinyl; thienyl, preferably when a is not 2; furanyl; or thienyl or furanyl



ChI orrel la vulgaris or Uothrix confervicola) or the blug- "élSHEE‘[
Anabaena cylindrica. The dishes were incubated in a cli t

pbot osynthetically ‘active radiation | evel of 40 [err]nolle. n{pgrbwgefgb?rr]
at 20C during the day (16 h) and 18C a2 night (8 h). Eval dation
performed after 14 days by vi sually estimating the perc¢ntage of —atget—
rowh as c to.contro uts ar Xpresse

goncent rati ogr:'%?{ﬁ %%Lg@f‘?/f% r%g P’Fﬁﬁs g pe"'g)e“%%' sefecft

Concent r at i dA1-4ajsyloxgoCgakyhhio, halo, cyano, farmyl, acetyl, b&wanyl, citom sqalihitloxyel | a

2' ot hr ilx 3 & d@&ﬁ?gﬁgn%l thnylamfbgﬁg%ﬁyl andvékgzﬂkfloxﬁﬂ'ﬂif\(grﬁﬁtwp bR r%%fn%k%ﬂy ca

a radical of formula

X N
(b) __< —_R"

wherein X is oxygen or sulfur; Y is nitrogen or CH or C(C;.4alkyloxy); and R" is
hydrogen or Cj_4alkyl.

The present invention in particular provides a method of protecting non-living
materials other than wood, and the objects made of or covered by said non-living
materials, against bacteria and/or fouling organisms, said method comprising applying
to the surface or incorporating into said materials or objects an effective antibacterial or
antifouling amount of a compound of formula (I).

In the foregoing definitions halo is generic to fluoro, chloro, bromo and iodo; Cj.4atkyl
defines straight and branch chained saturated hydrocarbon radicals having from 1 to 4
carbon atoms comprising methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 1,1-dimethyl-
ethyl, 1-methylpropyl, 2-methylpropylﬁ Ci.salkyl includes Cy4alkyl radicals as

defined above and saturated hydrocarbon radicals having five carbon atoms, e.g. n-
peatyl and the branched pentyl isomers; Cy.salkyl includes Cj.salkyl radicals as
defined above and six carbon containing homologs, e.g. n-hexyl and the branched
hexyl isoghiers. Cj.j2alkyl includes Ci.galkyl and saturated hydrocarbon radicals

having from 7 to 12 carbon atoms, e.g. heptyl, octyl, nonyl, decyl, undecyl and their
isomers. The term alkali metal cation in particular is a sodium or potassium cation.

Trihalomethyl defines a methyl group.beilng fully substituted with halo atoms, in
particular trifluoromethyl and trichloromethyl. Cj.4alkyloxyiminomethyl defines a
radical of formula -CH=N-0-C.4alkyl.

Particular compounds of formula (I) for use in the method are those whereinn is 0, 1 or
2; Rl is hydrogen, Cy.4alkyl or benzyl; and R represents phenyl; naphthyl; pyridinyl;
thienyl provided that n is not 2; furanyl optionally substituted with 1 to 3 substituents
independently selected from Cy_4alkyl and C_salkyloxycarbonyl; or pheny! substituted
with 1 or 2 substituents indepently selected from hydroxyl, halo, Ci-12alkyl, Cs_gcyclo-
alkyl, trihalomethyl, phenyl, Cy.salkoxy, C.salkylthio, tetrahydropyranyloxy, phenoxy,
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Of interest are those compounds wherein n is | and R represents phenyl, thieayl or

phenyl substituted with one or two substituents selected from halo and trihalomethyl;

or those wherein n is 2 and R represents pheny! or pheny! substituted with one or two

substituents selected from halo and trihalomethyl.

Of further interest are the compounds wherein R! is hydrogen, nis 1 or 2, and R
represents phenyl, C|.galkylphenyl, halophenyl, dihalophenyl, biphenyl, C;.salkyl-
oxyphenyl, trihalomethylphenyl, nitrophenyl, pheny! substrituted with Ci-salkyloxy-
carbonyl, Cy.galkylnitrophenyl, unsubstituted furanyl or thienyl, or furanyl or thienyl
substituted with ethoxycarbonyl, cyano, chlorine or bromine.

'Of particular interest are the compounds wherein R! is hydrogen, nis 1 or 2, and R
represents 3-fluorophenyl, 4-chlorophenyl, 3,4-dichlorophenyl, 3,5-dichlorophenyl,
3-trifluoromethylphenyl, 4-triﬂuoromethyl§henyl, 4-methylphenyl, 3-ethanonephenyl,
3-nitrophenyl, 3-methyl-4-nitrophenyl or 2-thienyl.

Also of further interest are those compounds of formula (I) wherein R1 is hydrogen, R
is a radical of formula (b) wherein X is sulfur, Y is nitrogen or CH, and R" i is
hydrogen '

Preferred compounds are 5,6-dihydro-3-(2-thienyl)-1,4,2- oxathxazme 4-oxide and
-(4-chlé’rophenyl)—5 6-dihydro-1,4,2-oxathiazine, 4,4-dioxide.

All compounds of formula (I) can be prepared following the procedures described in
US-4,569,690.

The compounds of formula (I) are active against gram-positive bacteria and, more
importantly for use in material protection, also against gram-negative bacteria.
Susceptible bacteria belong to genera such as Aeromonas, Alcaligenes, Brevibdcreriz_;m,
Cellulomonas, Citrobacter, Corynebacterium, Enterobacter, Escherichia, Klebsiella,
Micrococcus, Proteus, Pravidencia, Pseudomonas, Shewanella, Acinobacter, Bacillus,
Serratia, Staphylococcus, Streptococcus and Xanthomonas. |

The compounds of formula (I) further are active against fouling organisms. The term

“fouling organisms™ is meant to comprise organisms that grow on or adhere to various
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kinds of surfaces, in particular in humid or aqueous environments such as, marine
waters, fresh waters, brackish waters, rain water, and also cooling water, drainage
water, waste water and sewage. Fouling organisms are Algae such as, for example,
Microalgae, e.g. Azﬁphora, Achnanthes, Navicula, Amphipora, Melosira, Cocconeis,
Chiamydomonas, Chlorella, Ulothrix, Anabaena, Phaeodactylum, Porphyridium;
Macroalgae, e.g. Enteromorpha, Cladophora, Ectocarpus, Acrochaetium, Ceramium,
Polysiphonia; Molluscs, e.g. Myrilus, Crustacea, e.g. Artemia, Balanus, Elminius
Modestus, Verruca, Lepas and Ascidia, Hydrozoa and Bryozoa.

The present invention also provides a method for the preservadon of non-living materials
other than wood against fungi that spoil or destroy such materials. Said method involves
treating such materials with an effecdve fungicidal amount of a2 compound of formula (I).

The compourids of formula (I) are useful to protect a wide variety of non-living materials
other than wood, and the objects made thereof or covered thereby. Examples of non-
living materials and the objects made thereof or covered thereby comprise adhesives;
sizes; paper and cardboard; pulp; texdles; leather; paints; plasdcs, e.g. PYCand
polyester; industrial compositions such as cooling media, e.g. cooling lubricant_s and
cutting fluids, coating composidons, bath compositions (process liquids), lubricants and
the like; metals and alloys such as iron and steel; building materials, e.g. bricks, (paving)
stones, cement and concrete; decorating materials, e.g. plaster, tles; and any other

_ materials that can be contaminated or desmoyed by bacteria, fungi or fouling organisms.

Of particular interest are coating materials conventionally employed for decorative and
protective-purposes. The present method is especially suited for protecting adherent
coatings, whether clear or colored (i.e. comprising one or more dyes or pigments), and
whether natural or synthetc, such as, for example, paints - especially antifouling paint
compositions -, varnishes, lacquers, finishes, whitewash and similar coatings. The
particular aptness of the present method of protecting said coating materials resides in the
fact that the oxathiazines employed in the method not only effectively protect the coating
material in storage containers, during "“in can” conservadon (especially against bacteria)
thus ensuring a long pot (or can) life and good storage stability, but also effectively
protect the coating material and opdonally its underlying substrate when it has been
applied as a film to said substrate (“film" conservation). The simultaneous utlity of the
oxathiazines for both “in can" and “film" conservadon of coatngs is of great practical
value.

As constructions made of or covered by said non-living materials there can be mentioned
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of which can be impaired by the presence and/or the multiplication of bacteria and
fouling organisms. Further examples are buildings and parts of buildings such as floors,
outer and inner walls or ceilings, of places suffering from dampness such as cellars, |
bathrooms, kitchens, washing houses and the like, and which are hot-beds for bacteria
and/or fouling organisms. The presence of these organisms not only is problematic from

the viewpoint of hygiene and aesthetics, but also causes economic losses because said
buildings and/or decorating materials deteriorate more rapidly than desired.

The method is especially suitable to protect the surfaces, made of non-living materials
other than wood, of underwater objects such as, for example, shiphulls, harbour
installations, drying docks, sluice-gates, locks, mooring masts, buoys, drilling platforms,
bridges, pipelines, fishing nets, cables and any other object in constant or frequent
contact with water, by applying to said objects an antifouling composition, e.g. paint
composition, comprising an effective antifouling amount of a compound of formula (I).
In this context it should be noted that the present method provides a safer and
ecologically more acceptable alternative for current methods using antifouling products
based on heavy metals such as cuprous oxide and the like, or those based on
organometallic derivatives such as organo-tin compounds. The toxicity of the
oxathiazines to mammals is acceptable and as such they are less.hazardous for humans
whether these compounds reach the human body by direct physical contact (e.g. during
handling or application) or via the food chain. Their bio-degradability ensures that they
are less persistent in the environment and that they cause less and shorter environmental
pollutionAnd stress.. The chemical stability of the oxathiazines furthermore implies that
they are compatible with most non-living materials as such and do need special
precauiions such as the addition of agents for stabilizing the active ingredieat. In
materials that should form films such as lubricants, cutting fluids and coating materials,
they do not impair the formation of uniform films and the practicability. In particular, in
coating materials they do not impair rapid curing in practical circumstances such as room
temperature and outdoor conditions, and allow for strong adhesion of the composition to
the substrate and /or the topcoat.

The method of application is chosen in accordance with the intended objective and the
prevailing circumstances. For instance, the technique used in the case of protecting
lubricants, coatings or cutting fluids comprises mixing the active ingredient in said
lubricants, coatings or fluids either during the manufacturing process or alternatively
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of one or more of the solvents as they occur in the final composition.

The method also comprises applying compounds of formula (I), opdonally in an
appropriate formulation, to non-living materials by any of the techniques known in the
art such as, for example, brushing, spraying, atomising, dipping, soaking, immersing,
scattering and pouring. In some instances, the application may involve impregnation
techniques using pressure or vacuum systems, thermal systems, injection or diffusion.

Appropriate formulatons are formulated following art-known procedures to emulsifiable
concentrates, directly sprayable or dilutable soludons, dilute emulsions, wettable
powders, soluble powders, pastes, dusts, granulates, coating compositions, €.g. paints -
in particular antifouling paint compositions -, lacquers and the like. For example, the
actve compound can be mixed with an extender, which consists of a liquid, semi-solid
or solid carrier, and opdonally surface-active agents such as emulsifiers and/or
dispersing agents. In coating compositons, the active compound may advantageously
be incorporated in polymers, copolymers or resins. These can consist of such
monomers as dialkyl (dimethyl) siloxanes, (meth)acrylic acid, (meth)acrylic acid esters,
vinyl and allyl alcohols and derived esters (e.g. vinyl acetate), mialeic acid, styrene,
vinylchloride, butadiene, acrylamide, acrylonitrile and the like copolymerizable
monomers. As resins there may be mentioned alkyd resins, polyurethanes, epoxy
resins, phenolic resins and urea-formaldehyde resins. Further useful additves in said
compositions comprise water-repelling agents and surface slipping agents that are
capable of imparting a low surface tension of the coating film formed by the polymer or
copolymer in the coating compositions.

Any suitable carrier or addidve that does not interfere with the antibacterial nor the
antfouling activity of the active ingredient can be used in the composidons of the present
invention. The solid carriers or fillers used e.g. for dusts and powders include various
inert, porous and pulverods distributing agents of inorganic or organic nature such as,
for example, the natural mineral fillers, e.g. calcite, talcum, kaolin, montmorillonite or
atrapulgite, or fillers of organic nature, e.g. powdered cork, sawdust and other fine
pulverous materials. In order to improve their physical properties it can be advantageous
to add highly dispersed silicic acid or highly dispersed absorbent polymers. Suitable
granulated absorbent carriers are of the porous type, for example, pumice, broken brick,
sepiolite or bentonite; and suitable nonsorbent carriers are materials such as calcite or
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being ground therewith; alternatively, the inert carrier substance is impregnated with a
soludon of the active component in a readily volatile solvent and the solvent is thereafter
removed by heating or by filtering with suction at reduced pressure. By adding wetting
and/or dispersing agents, such pulverous preparations can also be made readily wetable
with water, so that suspensions are obtained upon dilution.

Ir_xert diluents used for the production of liquid preparations should preferably not be
readily inflammable and should be as far as possible non-toxic to nontarget animals or
plants and humans in the relevant surrounding. Diluents suitable for this purpose are,
for example, water or, organic solvents such as, for example, aromatic hydrocarbons,
e.g. methylbenzene, dimethylbenzene mixtures, substituted naphthalenes; alcohols and
glycols and their ethers and esters, c.g.'ethanol. ethylene glycol, ethylene glycol
monomethyl or monoethyl ether; ketones e.g. 2-propanone, cyclohexanone and the like;
strongly polar solvents; e.g. N-methyl-2-pyrrolidone, dimethyl sulfoxide or
dimethylformamide; vegetable oils or epoxidised vegetable oils such as epoxidised
coconut oil or soybean oil, and mixtures thereof. Solutions can be prepared in the usual
way, if necessary, with assistance of solution promotors. Other liquid forms which can
be used consist of emulsions, dispersions or suspensions of the active compound in ‘
water or suitable inert diluents, or also concentrates for preparing such emulsions,
dispersions or suspensions which can be directly adjusted to.the required concentration.
For this purpose, the active ingredient is, for example, mixed with a dispersing,

' suspending or emulsifying ageat. The active component can also be dissolved or

dispersed in a suitable inert solvent and mixed simultaneously or subsequently with a
dispersing or emulsifying agent. Itis also possible to use semi-solid carrier substances
of creamy cintment, paste or waxlike nature, into which the active ingredient can be
incorporated, if necessary, with the aid of solution promotors and/or emulsifiers.
Vaseline, petoleum wax, liquid paraffin, silicone oil and other cream-bases are examples
of semi-solid carrier substances. Furthermore, it is possible for the active ingredient to
be used in the form of acrosols. For this purpose the active ingredient is dissolved or
dispersed in a volatile liquid suitable for use as a propellant, for cxmﬁple, chlorinated
and/or fluorinated derivatives of methane and cthane and mixtures thereof, or
compressed air. In this way solutions under pressure are obtained which, when

sprayed, yield aerosols that are particularly suitable for controlling or combatting bacteria
and/or fouling organisms, e.g. in closed chambers and storage rooms. For the latter
purpose also smoke generators containing the active ingredient can be used. |

Bcsidcs the compounds of formula (I} and the carricr, appropriate formulations often
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polyvinyl alcohol, paraffin ; plasticizers such as benzoic acid esters and phthalates, e.g.
dibutyl phthalate, diocty! phthalate, didodecyl phthalate; UV-stabilizers or stability
enhancers; dyes; color pigments; siccatives such as cobalt octoate, lead octoate and
cobalt naphthenate; corrosion inhibitors; antisettling agents; anti-skinning agents such
as methyl ethyl ketoxime; antifoaming agents and the like. Generally, the adjuvants are
not essential to the practice of the present invention but are included in particular
formulations, especially in coating formulations to optimize overall effectiveness and
ease of application. They can be used therein in the conventional amounts. '

The antibacterial and/or antifouling compositions which are employed in the method of
the invention can contain from 0.001% to 95% of the active ingredient by weight based
on the total weight of the composition. Ready-to-use compositions such as paints
preferably contain from 0.5% to 20%, in particular from 1 to 10% by weight of the
active ingredient: Antifouling paint compositions on the other hrand can contain from 1
up to-75%, in particular from 20 to 70% of the active ingredient of formula () by
weight based on the total weight of the dry mass of said composition (i.e. up to 50%, in
particular from 5 to 25% of the active ingredient by weight based on the total weight of
the antifouling composition). Preferred compositions are composed in particular of the
following constituents (all percentages are by weight) :

ulsifiable concentrate
* active ingredient : 1 to 20%, preferably  5to 10% -
surfactant : 5to 30%, preferably 10 to 20%
liquid carrier : © 50t094%, preferably 70 to 85%
Dusts :
active'ingredient : 0.1 to 10%, preferably 0.1to 1%

solid carrier : ' 99.9 to 90%, preferably 99.9 to 99%

Suspension concentrates

active ingredient : | 5t0 75%, preferably 10 to 50%
water : : 94 to 25%, preferably 88 to 30%
surfactant : - 1t0o40%, preferably 2 to 30%
Granulates

- active ingredient 0.5 to 30%, preferably 3 to 15%
solid carrier : 99.5 to 70%, preferably 97 to 85%

The following examples are not intended to limit, but to illustrate the scope of the
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A. Biological Examples

Example 1 : Efficacy against Bacteria and Yeasts.
Test solutions were prepared by dissolving the compounds shown in Tables 1-4 in
50% ethanol and further diludng with sterile distilled water. These test solutions were
pipetted into Petri dishes and mixed with warm yptose agar to reach an active
ingredient concentration of 100 ppm. After cooling, the medium was inoculated with

the following yeasts or bacteria :

" Debaryomyces hansenii (yeast) (A)
Pseudomonas alcaligenes (gram neg) ®)
Bacillus cereus mycoides (gram pos) ©
Pseudomonas aeruginosa (gram neg) D)

- Flavobracterium sp. (gram neg) &)
Strepromyces albus (gram pos) - ®
Enterobacter aerogenes (gram neg) G)
Escherichia coli (gram neg) _ (H)

After sufficient growth of the untreated culnm:s, the compounds were evaluated using
the following rating system :

0 = growth equal to control.
1 = inhibiton of growth by the compound.
2 =no growth under the influence of the compound.

The scores measured for antibacterial and antifouling efficacy of the 'éc':mpounds of this
invention are listed in Tables 1-4. The sign '-' signifies the compound was not tested.

Table 1 Eo\N
L
Ol
Compounds Bacteria

Co.no.l n R A B C D E F G H

1 |1 4-chlorophenyl - 2 1 2 0 2 2 0 2

2 2 2,4-dichlorophenyl 2 0 2 0 2 0 0 |0

3 1 3-nitrophenyl 2 2 2 | 1 2 2 1 2
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Jerr]al kyl oxy, C[err]al kylthio, halo, cyano, fornyl, aceryl, benzoyl,
nitro, Jerr]alkyl - oxycar bonyl, phenyl, phenyl amlaacarbonyl and
Cerr]al kyloxyin nogethyl - or R represents a radical of formila
(b) [err] wher ei @ofipoiindxygen or sulfur; Y ismkteriggen, CH or
A err ] arRYToRT A nudrophenyl P2 O3o1 ] 29 002 [ 2 [o | 2
5 | 2| 2-methylphenyl 2 o 2021210} 1 -
6 |1 3-fluorophenyl 2 (1| 2{o0of2]2] 0] 2
7 |1 2-furanyl 2 |1 2]lo0}21]07 0] 0!
8 1 2-thienyl 2 2 2 1 2 2 2 2
9 1 3-methoxyphenyl 0 0 0 0 0 0 0 0
10 1 4-methylphenyl 2 1 2 1 2 2 0 |- 2
11 | 2|  4methylphenyl 2 1| 1|1 ]2 ]1]0¢}oO
12 | 2 2-furanyl 0 0 0 0 0 0 0 0
13 | 1| 3-uifluoromethyl 2 ol 201212 ]0f] 2
- phenyl : .
14 |1 4-cthanonephenyl 2 1 2 I | 2 2 0| 2
15 | 1| 2,6-dichlorophenyl 1 0 1 O {0 (0 | O 0
16 2 2,6~dichlorophenyl 2 0 | 2 0 0 0 0 0
17 12 pheny! 0 0 0 0 0 { 0 0 0
18 |2 4-chiorophenyl : it 2102 |2 }0] 0
19 | 2| 3,5-dichlorophenyl - 0 2 0 2 2 0 0
20 |1 4-butoxyphenyl 0o fo] o0o)jJo]|o0o ]| o0 o 0
21 1 3,5-dichlorophenyl - 2 2 0 2 2 0 0
22 |1 4-benzoic acid - 1 0 0 2 | 2 0 0
ethyl ester
23 | 2 3-chloropheny! oJolojojo oo} o
24 | 2| _4-uiflucromethyl - 0 2 0 2 2 2 0
s phenyl
25 1| . 4-tifluoromethyl - 1 2 0 2 2 0 0
" . phenyl
26 1 3-benzoic acid, - 0 2 ;.0 2 2 0 0
methyl ester
27 |2 3-bromophenyl - 1 2 0 2 2 0 2
28 1 4-ethoxyphenyl - 0 0 0 2 2 0 0
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1, 4, 2- oxat hi azi ne, 4-oxide or 3-(4-chlorophenyl)-5, 6- dlhydro- 1,4, 2-
Co. No. | R! R2 R3 R4 X |{n |MP.CO
58 H H H CN S |2 |153-155
159 H H H Cl S |0 | 7477
60 H H H Cl s |1 | 102
61 H H H Cl S |2 |113-114
62 H H H CHO S |0 | 4849
63 H H H NO; S |0 }162-163
64 H H H NO3 S |1 |186-188
65 H |H H NO; S |2 |160-161
66 H H H CH=NOCH;3 |S |2 |168-170
67 H H H CeHs S |0 |100-103
68 H H H CsHs S |1 |144-147
69 H. | H H CsHs S |2 | 9598
70 H H NO2 CsHs S |0 |140-145
71 H H CHj3 Br S |0 oil
72 H H CHj Br S |1 |100-104
73 H H |Br CH3 S |0 | 6467
74 H |H COCH | CHj o |o
75 H H CONHCgHs | CHj o |0
76 H H CONHCgH5 | CHj o |0
77 H H CONHCgHs | CHj O |0
Table 2a

gy
f / \
O  °
Co. No. | R2 n M.P. (" O)
78 H 2 102-104
79 H 1 106-107




15 oxat hi azi ne, 4,4-dioxide: 4. A nethod according C|R§IPM%EWT(§HEEII‘I
non-Jliving material is an adherent coating mat eri al sjuch as pail nt, -
antifouling paint, varnish, lacquer, finish or whitewash. |5} DAGG 897
according to claim4 wherein the adherent coating materijallis conserved
In a storage container or wherein thelating material has been applied as
afilmto a '

Co. No. | R8 R® R10

n M.P.("C)

101 F H F 2 108-110
102 F H F 1 138-139
103 CO,CH(CH3), | C1 H 0 oil.

104 CO,CH(CH3), | C1 H 1 - {127-129
105 CO,CH(CH3) | C1 H 2 82-83
106 H ' CH=NOCH; | H 1 85-87
107 H CH=NOCH3 | H 2 104-106

Example 2 : Efficacv against Fresh-water algae
9 ml of Bold’s algal broth containing an appropriate concentraton of test compound, was

inoculated in a 5.5 cm diameter plastic Petri dish with I ml of a two week old stock
culture of one-of three species of green algae (Chlamydomonas dysosmos, Chiorella
vulgaris or Ulothrix confervicola) or the blue-green bacterium Anabaena cylindrica. The
- dishes were incubared in a climate room under a photosynthedcally active radiaton level
of 40 umole.m-2.sec-! at 20°C during the day (16 h) and 18°C at night (8 h). Evaluaton
was performed after 14 days by visually estimating the percentage of algal growth as
compared to conmols. Results are expressed as minimum test concentraton (in ppm)

giving 90% mortality.
~ Compounds - Concentration (ppm)
Co.no.| n R Chiamydomonas| Chlorella| Ulothrix Anabaena
_ dysosmos vulgaris | confervicola| cylindrica
4 |1 | 3,4-dichlorophenyl | 2.5 10 2.5 2.5
8 1|  2-thienyl 2.5 5 1 2.5
18 2 |- 4-chlorophenyl 2.5 10 5 2.5
19° | 2 | 3,5-dichlorophenyl 5 10 2.5 25
21 | 1 | 3,5-dichlorophenyl 1 5 1 2.5
25 1 | 4-tifluoromethyl 2.5 10 2.5 5
phenyl
xample 3 ; C i ine al

9 ml of Provasoli ASP-2 (Artificial Seawater-2) medium containing an appropriate
concentration of test compound, was inoculated in a 5.5 cm diameter plastic Petrd dish
with 1 ml of a two weeks old stock culture of the diatom Phaeodactyium tricornutum or
the unicellar red alga Porphyridium sp. The dishes were incubated in a climate room

D



substrate. 6. A method according to claim2 for protectipg-the surfaces.
made- of non-living - materials other than wood, of under QE’MER}'
as shiphul I's, harbour instal lations, drying docks, slujce~gates

nooring masts, buoys, drilling  platforms, bridges, pipgel[n
nets, cables and any ot her object in d8nstant or frequen i%t@f%}?h
wat er, by applying to said objects an antifouling conposifi l.Sd

an effective antifoul i ng anount of a conpound of formula |(1) as defined

in claim 1. g Arret od according to claim?2, wherein t
conpound of f( ?m‘%sq ehyleneoiidads 't rom 0. 0 % to 95 % byPwei ght based on
t he total weisgtinmoligndsalfate conpositi on. 10% 5% :
 carboxymethylcellulose 1% 1%
37% aqueous formaldehyde soludon =~  0.2% 0.2%
silicone oil in the form of 2 75%
aqueous emulsion 0.8% 0.8%

warter 32% T7%

Example 6 : Compositdon examples for liquid active ingredients of formula (I)
a) Emulsifiable concentrates : emulsions of any concenmration could be obtained from
these concentrates by dilution with water. '

2) b) 9

compound of formula (I) 20% 40% - 50%
calcium dodecylbenzenesulfonare 5% 8% 5.8%
castor oil polyethylene glycol ether ' '

(36 moles of ethylene oxide) 5% - -
ributylphenol polyethylene glycol ether o

(30 moles of ethylene oxide) . 12% . 42%
cyclohexanone - 15% 20%
dimethylbenzene mixture 70% 25% 20%

b) Solutions suitable for application in the form of microdrops.

| ) a) b) c) d)
compounds of formula () - 80% 10% 5% . 95%
ethylene glycol monoethyl ether 20% - - -
polyethylene glycol (MG 400) - 70% - -
N-methyl-2-pyrrolidone - 20% - ;
epoxidisedcoconutoil = - - 1% 5%
pewroleurn distillate (boiling range
160-190°C) - - 94% -

¢) Granulates : prepared by dissolving the active ingredient in dichloromethane,
spraying the solution onto the carrier, and subsequently evaporatng the solvent.

a) b)
compound of formula (I) 5% 10%
kaolin 94% -
highly dispersed silicic acid | 1% -

atmapulgite - | 90%



8. A coating conposition conprising (a) as active ing
of f._GrrruJ—a—H—)—ﬁs—dEfTﬁéa’Tn claim1, and (b) polyne
derived mm“rmuls as di al kyl sil oxanes, (me
(net h) ac“mm vinyl and allyl al cohols and
mal ei ¢ aci*d, cstklre'“he Vi nyI chl oride, bl4adi ene, acrylan
or resins such as al kyd resins, polyurethanes, epox
resins and urea- formal dehyde resins. 9. A coating
accordi ng t @lfingi m 8 further conprising one or nore addi t 1 VES—seks
fromthe group consisting of water-repelling agents; surface sl i ppi ng
agents; organic binding agents; insecticides; fungicides ; bactericides;
auxi l'i ary sdl venietiodwfeoassiling bacterid andfoulidg arghniyms, sajil @sthod icampssing

UV/-stabilizer sAch?ﬁnis-te:ring to said bacteria or fouling organisms, or to the locus thereof, an
effective antdbacterial or andfouling amount of a compound having the formula

o]
. C N
& \sﬂ\R ®.
|

Ol

wherein n is 0, 1 or 2; R! is hydrogen, Ci4alkyl or benzyl; and R represents

(a) phenyl; phenyl substituted with 1 to 3 substituents independently selected from
hydroxyl,-halo, Cj.12alkyl, Cs.gcycloalkyl, wihalomethyl, phenyl, Cy.salkoxy,
Ci.salkylthio, terahydropyranyloxy, phenoxy, Ci4alkylcarbonyl, phenylcarbonyl,
C1alkylsulfinyl, C14alkylsulfonyl, carboxy or its alkali metal salt, Cj4alkyloxy-
carbonyl, Cj4alkylaminocarbonyl, phenylaminocarbonyl, tolylaminocarbonyl,
morpholinocarbonyl, amino, nito, cyano, dioxolanyl or Cy4alkyloxyiminomethyl;
naphthyl; pyridinyl; thienyl, preferably when n is not 2; furanyl; or thienyl or furanyl
subsdtuted with one to three substituents independendy selected from Cy4alkyl,
Ciualkyloxy, Ci4alkylthio, halo, cyano, formyl, acetyl, benzoyl, nitro, Cj4alkyl-
oxycarboriyl, phenyl, phenylaminocarbonyl and Ci4alkyloxyiminomethyl; or R
represents 2 radical of formula '

®). __<\ b :—R"'

Y-
wherein X is oxygen or sulfur; Y is nitrogen, CH or C(Cj4alkyloxy); and R" is
hydrogen or Cj4alkyl. '

2. A method according to claim 1 of protecting non-living materials other than wood,
and the objects made of or covered by said non-living materials, against bacteria and
fouling organisms, said method comprising applying to the surface or incorporating
into said materials or objects an effective antibacterial or antifouling amount of a
compound of formula (I).

3. A method according to claim 2 wherein the compound of formula (I) is 5,6-dihydro-
3-(2-thienyl)-1,4,2-oxathiazine, 4-oxide or 3-(4-chlorophenyl)-5,6-dihydro-1,4,2-
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agents.

gonprising from1%up to 75% by wei ght of the activé ilndr@dDERtighpsed fon

the total

ng pai nt conposition accordin 'licl al m g

wei ght of the dry mass of 1%aid antifoulin ai nt conposit{on.

oxathiazine, 4,4-diokide.

~ 4. A method according claim 2 wherein the non-living material is an adherent coating

material such as paint, antifouling paint, varnish, lacquer, finish or whitewash.

. A method according to claim 4 wherein the adherent coating material is conserved

in a storage container or wherein the coating material has been applied as a film to a
substrate.

. A method according to claim 2 for protecting the surfaces, made of non-living

materials other than wood, of underwater objects such as shiphulls, harbour
installations, drying docks, sluice-gates, locks, mooring masts, buoys, drilling
platforms, bridges, pipelines, fishing nets, cables and any other object in constant or
frequent contact with water, by applying to said objects an antifouling composition
comprising an effective antifouling amount of a compound of formula (I) as defined
in claim 1.

ranges from 0.001% to 95 % by weight based on the total weight of the

composition.

- A coating composition comprising

() as active ingredient a compound of formula (I) as defined in claim 1, and

(b) polymers or copolymers derived from such monomers as dialky! siloxanes,
(meth)acrylic acid, (meth)acrylic acid esters, vinyl and allyl alcohols and derived
esters, maleic acid, styrene, vinylchloride, butadiene, acrylamide, acrylonitrile, or

 resins such as alkyd resins, polyurethanes, epoxy resins, phenolic resins and urea-

formaldehyde resins.

- A coating composition according to claim 8 further comprising one or more

additives selected from the group consisting of water-repelling agents; surface

- slipping agents; organic binding agents; insecticides; fungicides ; bactericides;

auxiliary solveants; processing additives; fixatives; plasticizers ; UV-stabilizers or
stability enhancers; dyes; color pigments; siccatives; corrosion inhibitors;

- antisettling agents; anti-skinning ageats ; and antifoaming ageats. -

10. An antifouling paint composition according to claim 8 comprising from 1% up to

75% by weight of the active ingredient based on the total weight of the dry mass of
said antifouling paint composition. '

. A method according to claim 2, wherein the amount of the compound of formula (I) -
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ABSTRACT

ANTIBACTERIAL AND ANTIFOULING OXATHIAZINES
AND THEIR OXIDES

Use of 3-ary1-5,6-dihydro-l,4,2-oxathiazihes and their oxides having the formula

Oh

wherein n is 0, 1 or 2; R1 is hydrogen, Cj4alkyl or benzyl; and R represents

(2) phenyl; phenyl substituted with 1 to 3 substituents independendy selected from
hydroxyl, halo, C;.12alkyl, Cs.gcycloalkyl, trihalomethyl, ;phenyl, Ci.salkoxy,
C1-salkylthio, tetrahydropyranyloxy, phenoxy, Ci4alkylcarbonyl, phenylcarbonyl,
Ci.4alkylsulfinyl, Cj_4alkylsulfonyl, carboxy or its alkali metal salt, Cj4alkyloxy- '

. carbonyl, Cj4alkylaminocarbonyl, phenylaminocarbonyl, tolylaminocarbonyl,
morpholinocarbonyl, amino, nitro, cyano, dioxolanyl or Cj.4alkyloxyiminomethyl;
naphthyl; pyridinyl; thienyl, preferably when n is not 2; furanyl; or thieny! or furanyl
substituted with one to three substituents independently selected from Cj4alkyl,
Ci-4alkyloxy, C14alkylthio, halo, cyano, formyl, acetyl, benzoyl, nitro, Cj4alkyloxy-
carbonyl, phenyl, phenylaminocarbonyl and Cj 4alkyloxyiminomethyl; or R represeats a
radical of formula

®) —-<\ | :—R"

. wherein X is oxygen or sulfur; Y 1s nitrogen, CH or C(C;4alkyloxy); and R" is
hydrogen or Cj4alkyl, as an antibacterial, anti-yeast, antifungal, algicidal, dnt-
crustacean, molluscicidal and general antifouling agent and compositions containing the
same. '



