12 AUG 2005 1 ANTI M CROBI AL COMPCSI TI ONS Thi s invention concerns

antim crobial conpositions that are useful for industrial applﬁg h%?ﬂﬁ'
More specifically, it concerns antim crobial conpositions that, 3
conbi ni ng 3-benzo[ b] t hi ene-2-yl -5, 6-di hydro- 1, 4, 2- oxat hi azi ne- 4- oxi de and
one or nore of I-[[(3-iodo-2- propynyl)fxy]nethoxy]-4-nethoxy benzene,
1-chloro-4-[[(3- io0do-2-propynyl)oxy] net hoxy] benzene, Zinc 2-pyridine
thiol -1-oxide, Copper 2- pyridine thiol-I-oxide, 2-pyridine thiol-I-oxide

sodiumsalt, 2,2-dithio-bis(pyri dine- |- oxide), 2-methylthio-4-t-butyl
am no- 6- cycl opr opyl am no- M | ,
tetrachl oro-1, 3-benzenedi c QBIA 1), 1,1-dichloro-N

[ (di met hyl am no) sul fonyl ]-1-fl uoro-N phenyl - net hanesul f enam de
(di chl of | uafihid)inveation concerns antimicrobial compositions that are useful for industrial
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antimcrobial agents are applied to industrial products or i ndustrl al raw
mat eri alls, Inorganictor oighuir compeurnids thattostairahsnkyfragrcuy.dimp tepped, pdwt e@therpai nt |
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row 30 a H% us al.l.o t he occurrence
of contanmi n&t ’inB?fog‘f’l f‘ﬁ“&ffsfgrr indpstigl g B‘?t 'Pdag‘?‘l‘f’mabfaw mﬁtﬁ‘éﬂb\gﬁ‘i’tﬁhet Heh qual ity
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sati sfactor B{urﬁ’d?xtﬂoﬂl: Cfnlifion ﬁeﬁ@ﬁ:ﬁxeﬁﬂwﬁ%u&ﬁ aPéJﬁ&'sﬁlt%@le%r é‘s@@é’e”t i onal
antim c?(gbl al rr@om ti OH élhetsjfs awéﬁr%)ts h ve bee g%b? expand the
anti m crobi %ﬂt‘r‘g alagrnts ReFapssf dhedgart At CPBBPHCS BBy by conbi ni ng
two or nor eerarn‘onmmaldbstaxlcﬁ@rgent s. But usually either 12 AUG 2005 2 the
effect of only one of the antim crobial agents appears, or only an additive
effect is rpe many non-metallic antimicrobial agents that have been developed to solve such
problems of heavy metal compounds (for example, organic iodine compounds, nitrile
25 compounds, isothiazolone compounds, benzimidazole compounds, pyrithione
compounds) have selectivity in their antimicrobial spectrum. Thus even if these non-
metallic antimicrobial agents are applied to industrial products or industrial raw
materials, in particular organic materials (for example, fibre, paint, adhesives, etc.),
micro-organisms on which these antimicrobial agents have little or no effect will grow
30 and propagate, thus allowing the occurrence of contamination of industrial products,
etc. or a change in the quality (for example, degradation) of industrial raw materials.
Therefore satisfactory antimicrobial effect cannot be obtained by conventional

antimicrobial compositions.

35  Thus attempts have been made to expand the antimicrobial spectrum and increase the

antimicrobial effect by combining two or more antimicrobial agents. But usually either



obt ai ned. The purpose of this invention, which is intended to solve the
above problens, is to 5 provide antimcrobial conpositions that are highly
safe, are very effective, and have a w de antim crobi al spectrfg1 fim?
result of diligent study to solve the above probl ens, the inven A! this
invention found that an unexpected syrergistic effect is obtained by
conbining with 10

3-benzo[ b] t hi ene-2-yl -5, 6-di hydro-1, 4, 2- oxat hi azi ne- 4- oxi de one or nore of
t he follomjng conpounds (a)-(m: (a)

1-[[(3-i odo- opynyl ) ox thox 4- nethox benze : .

T Ghi or 0 4. FECHeGHBY 3B TR PR b ER DR SR an eise 63 oy § i me
thioI-I-OX|dumh&i(d) Copper 2-pyridine thiol-I-oxide (e) 2-pyridine
thiol-1-oxide sodiumsalt (t) 2,2-dithio-bis(pyri dine- 1 -oxide) (Qg)

2-met hyl thi gpd -frg&%{ hésaiglréh‘i’ioﬁ »gﬂ{&l 0 &R to%mv?‘?lhes'bto(/é }%61)1@1’1315 (1§ fogarol) (k)

2,4,5,6-tetrac enzenedi car onltrl | or ot oni'l) 20 (t)
1, 1- di chP or 8rONIdE BTTOR{Al SRMPRSILONS thatss Righly safgcare ey sfiesliye: and have a

met hanesul f efdiintgictsbial Bpetdimani d) (m
1,1-dich|oro-N—[(dinethylanino)sulfonyl] 1-fluoro-N(4- nethylphenyl)-
TSP Bkt RO b e S G YT
3-benzo[ b] t fn‘uednéwgawneﬁpestediswwgwpcpfmctzs ehtaingd yz¢omebizing withle and t he above

conpoundg (%er(z@L ]thfb'ﬂ@-Z%@ISaH &Sy &DL147-6{a8AzRe-£-6KBO Shd brdftte bt are nore
effective, ave a ﬁdﬁ‘?éﬁﬁml m cr obi al spectrum than if each conpound

i s used sinf'YMEGOPRPECE ion provides antinicrobial composition
conpri si ng 89 benzd{3pde2 enepyayNoxylmetgexai-fyrpthoxy bdnZzZnexat hi azi ne- 4- oxi de and
one or norewf tlh@uérelctl[wtleeb O RISy Imtetoxy enzér)
1-1[(3- |odo- - :$§%g¥§g %% thox - 4- nethoxg benzene (b)
1-chl or o- 4- f %? gﬁ FT% y] met hoxy] benzene 35 (c) Zinc 2-pyridine
t hi ol - | 19xi dié 12(30@!;)@22@@‘611@ thig)- l@apiper 2-pyridine thiol-I-oxide (e)
2-pyridine &Wiok;ﬁﬁﬁmkq%oﬁpgk“@kgﬁmﬁSQ@)2,2-dithio-bis(pyridine-l - oxi de)
(3] 2,2-dithio-bis(pyridine-1-oxide)
(g8)  2-methylthio-4-t-butyl amino-6-cyclopropyl amino-s-triazine (irgarol)
(k) 2,4,5,6-tetrachloro-1,3-benzenedicarbonitrile (chlorothalonil)
20 (D 1,1-dichloro-N-[(dimethylamino)sulfonyl]-1-fluoro-N-phenyl
methanesulfenamide (dichlofluanid)
(m) 1,I-dichloro-N-[(dimethylamino)sulfonyl]-1-fluoro-N-(4-methylphenyl)-
methanesulfenamide (tolylfluanid).

25 Thatis, they arrived at the perfection of this invention having discovered that by
combining 3-benzo[b]thiene-2-yl-5,6-dihydro-1,4,2-oxathiazine-4-oxide and the above
compounds (a)-(m), one obtains antimicrobial compositions that are more effective,

and have a wider antimicrobial spectrum, than if each compound is used singly.

30  This invention provides antimicrobial composition comprising 3-benzo[b]thiene-2-yl-
5,6-dihydro-1,4,2-oxathiazine-4-oxide and one or more of the following compounds
(a)-(m):

(a) 1-[[(3-10do-2-propynyl)oxy]methoxy]-4-methoxy benzene
(b) 1-chloro-4-[[(3-iodo-2-propynyl)oxy]methoxy] benzene
35 (o) Zinc 2-pyridine thiol-1-oxide



5(g) 2-methylthio-4-t-butyl am no-6-cyclopropyl am no-s-triazine (irgarol)
(k)2,4,5,6-tetrachl oro-1, 3- benzenedi carbonitril e (chl orothal onil )12 G 2005
(1)1, 1-dichloro-N[(di methyl am no)sul fonyl]-1-fl uoro-N phenyl
met hanesul f enam de (di chl of | uani d)
0(m 1, 1-di chl oro- N-[ (di met hyl am no) sul fenyl ]-1-fluoro-N-(4-nethyl phenyl) -
nmet hanesul fenam de (tolylfluanid). Preferably the weight ratio of above
3-benzo[ b] t hi ene-2-yl -5, 6-di hydro-1, 4, 2- 5oxat hi azi ne-4- oxi de and above
conpounds (a)-(m should be in the range 20:1 to 1:20. Mre preferably, the
wei ght ratio of %bove 3- b.gnzo .b] 1 hi.ene-2-yl -5, 6-di hydro-1, 4, 2-
oxat hi azi ne-&@ ox{“9BPLAPYELEE &1 ()‘ﬁfﬁ’b‘ fids (a)-(m should be in range 5:1 to
1: 5. The tedbni caipytidinethialnt-oxitdesodbimasaltconposi tion” used in this
speci ficati qp Meansy;aiPGoEnesht i QRidpat has the effect of inhibiting the
growt h of bacteria, fungi east, algae, etc. or killing these
ni cr o- or gani@hs. 2A?°‘@Wﬁb§'i‘¥i“@5h“'6‘f‘°16f‘Fé(CIPHR?BHtai"B?P‘ﬁE?aZ‘-“E r&9l) ve conponents
The anti i cr@®pi ak g0 aaciiorod13-bdnzédediarboniaié (chloretbatpiiiil)se as its effective
conponents 3;ben t i ane-2- vl - 5. .6-di Q- 2r hi azi ne- 4- oxi de and
one or nor egtgf tﬁ\g[cploql%g\?\? E(S‘%%:%'l l%ﬂﬁ%)gﬁ]%?ﬂ?nf)}@% &&é%l
25(a) 1- [ [ ( 3- i odomethanesplfenamyde(dichioflnand)] 4- met hoxy benzene (b)
1- chl or o- 4- [(kf) 3- i1,Qctﬁcrﬁorermgmméﬁ)mh@mmﬁ?bﬂl-mmma-xﬁahylaieﬂyl)l pyridine
t hi ol -1 -oxide O(dethCotpgﬁrnaZ-. Q/{i q'g‘rlle.&)hi ol -1-oxide (e) 2-pyridine
thiol -1 -%i de sollcHiRNSENs E“f‘fz(,"il M Po- bi s(pyri di ne- 1 - oxi de) (g)
2- met hyllt i 0-4-t-butyl am no-6cycl opropyl am no-s-triazine (irgarol)
(k) 2, 4, 5, 6- tReeferabliylthe weight3ativerf aboedi-benz¢lblhierd-2-¢1-§ OHlilydsa-halZoni | ) 12 AUG
2005 WO 02/ Q£&8R%iné-Box{d®and above compounds (a)-(m) should be in the range 20:1 to 1:20.

More preferably, the weight ratio of above 3-benzo[b]thiene-2-yl-5,6-dihydro-1,4,2-

oxathiazine-4-oxide and above compounds (a)-(m) should be in range 5:1 to 1:5.
15

The technical term "antimicrobial composition” used in this specification means a
composition that has the effect of inhibiting the growth of bacteria, fungi, yeast, algae,

etc. or killing these micro-organisms.

20  A. Composition of the invention

The antimicrobial compositions of this invention comprise as its effective components
3-benzo[b]thiene-2-yl-5,6-dihydro-1,4,2-oxathiazine-4-oxide and one or more of the
following compounds (a)-(m):
25  (a) 1-[[(3-10do-2-propynyl)oxy]methoxy]4-methoxy benzene
(b) 1-chloro-4-[[(3-iodo-2-propynyl)oxy]methoxy] benzene
©) Zinc 2-pyridine thiol-1-oxide
(d)  Copper 2-pyridine thiol-1-oxide
(e 2-pyridine thiol-1-oxide sodium salt
30 O 2,2-dithio-bis(pyridine-1-oxide)
(g0  2-methylthio-4-t-butyl amino-6-cyclopropyl amino-s-triazine (irgarol)
(k) 2,4,5,6-tetrachloro-1,3-benzenedicarbonitrile (chlorothalonil)



5 4 PCT/ EPO2/ 02368

1, 1- di chl or o- N-[ (di et hyl ani no) sul f onyl ] - 1- f | uor o- N- phenyl - 12 AUG 2005
nmet hane e (dichl of | uani d) JEP02/
1, 1-di cﬁjldéro d(jd met hyl am no) sul f onyl 1A 1-f1 uor o- N- (4- rret%TFp%eor%?/?s)

met hanesul f enani de (tolylfluanid).
3-Benzo[ b] t hi ene-2-yl -5, 6-di hydr o- 1, 4, 2- oxat hi azi ne- 4- oxi de can be
synt hesi zed by, for exanple, the nethod described in JP-B2-2761441.

G S e A gy e Tz o

1- Chl or o- 4- [[(3me@w@ﬂw1£ﬂn@m4¢y(d) uwgBidoxy] benzene can be synthesized by,
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US- A- 3, 583, 999. “@Wéﬁu@ﬁﬁwqwﬂ@ id)-- 1 - oxi de can be synthesized by, for
exanpl 6 the method described in JP-B2-3062825. 20 2-Pyridine thiol-I-oxide
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according to the types of target mcro-organi sns and the conditions under
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t he proportion betwe

3- benzo[ b] FAEME- eﬂcﬂ?so‘%dﬁf’ﬂ%iirlaq Br43-28421 hi azi ne- 4- oxi de and conpounds
(a)-(m 35 is, in weight ratio, in the range 20:1 to 1:20, preferably 5:1 to
1:5, apsl egpRCl-gliidine M6l elorfle)car bd s{ithdsided bphﬁ)r%aamﬁlecw}haho@aemmeal ons

of this |nve eused inaformthat fits its pur pose of use. For
exanpl e, 5%%@«%@% conpositions of this invention may be 12 AUG 2005
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Copper 2-pyridine thiol-1-oxide can be synthesized by, for exainple, the method

described in JP-B2-3062825.

20
2-Pyridine thiol-1-oxide sodium salt can be synthesized by, for example, the method
described in US-A-4,396,766.

2,2-Dithio-bis(pyridine-1 0x1de) can be synthesized by, for example, the method
25  described in US-A-3,892,760.

2-Mcthylthio-4—t-butyl amino-6-cyclopropyl amino-s-triazine can be synthesized by,
for example, the method described in DE-A-1914014.

30  The proportion between 3-benzo[b]thienc-2-y1—5,6—dihydro—1,4,2-oxa1hiazine-4-oxide
and compounds (a)-(m) in the antimicrobial compoSitions can be appropriately selected
according to the types of target nlicro-organisms and the conditions under which above
composition is to be used as an antimicrobial agent. Normally, the proportion between |
3-benzo([b]thiene-2-yl-5,6-dihydro-1,4,2-oxathiazine-4-oxide and compounds (a)-(m)

35 is, in weight ratio, in the range 20:1 to 1:20, preferably 5:1 to 1:5, and especially
preferably 3:1 to 1:3. |

The antimicrobial compositions of this invention can be used in a form that fits its
purpose of use. For example, the antimicrobial compositions of this invention may be



sinmply a m xture of
3-benzo[ b] t hi ene-2-yl -5, 6-di hydr o- 1, 4, 2- oxat hi azi ne- 4- oxi de and é&rﬁ&@dﬂﬁs
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sol vent and di spersant or carrier or other conponent. 5 The total content
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conmpounds (a) (M) in the conposition of this invention varies with the
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As the solvent that can be used in the,antnmcroblal compositions of this invention, one
may cite any solvent that does not adversely affect the active ingredients, for example,
25  water, alcohols (for example, methyl alcohol, ethyl alcohol,vethylene glycol, propylene
glycol, diethylene glycol, glycerin, etc.), ketones (for example, acetone, methyl ethyl
ketone, etc.), ethers (for exarnplé, dioxane, tetrahydrofurane, cellosolve, diethylene
glycol dimethyl ether, etc.), aliphatic hydrocarbons (for example, hexane, kerosene,
etc.), aromatic hydrocarbons (for exainple, benzene, toluene, xylene, solvent naphtha,
30 methyl naphthalene, etc.), halogenated hydrocarbons (for example, chloroform, carbon
tetrachloride, etc.), acid amides (for example, dimethyl formadide, etc.), esters (for
example, methyl acetate ester, ethyl acetate ester, butyl acetate ester, fatty acid glycerin
ester, etc.), and nitrols (for example, acetonitrile, etc.). These solvents may be used
either singly or in combination of two or more species.
35 . '
| As the dispersant that can be used in the antimicrobial compositions of this invention,
one may cite any dispersant that does not adversely affect the active ingredients, for
example, a surfactant. As such surfactants, one may cite soaps, high-grade alcohol



12 AUG 2005 PCT/ EP02/ 02368 sul fate ester, al kylsulfonic acid, alkyl allyl
sul fonic acid, quaternary ammnium salt, oxyal kyl am ne, fatty adi Mlﬁemf‘e
pol yal k)@,@mﬁﬁgde conmpounds, anhydrosorbl tol conpounds.pcaiEpoy/bisse

di spersants nay be used either singly of in conbination of two or nore
species. 5 A.3. Carriers =------------ As the carrier that can be used in
the antim crobial conpositions of this invention, one may cite any

di spersant that does not adversely affect the active ingredients, for

exanpl e, cidsate dst@r amy@ﬁ%;ﬁc a&aoinc 3119P§i1%56 £id %b@rr?a'r?)ﬁmrﬁ‘érﬁu&lsaltal cs (for
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singly or in combination of two or nore species. Ad..-Q her conponents 15
The antj ni &r'BBi% aﬁpe%%?‘rpom tions of this invention may al so contain other
antim crobial agents (for exanple, organic chlorine-based biocides, organic
phosphor usAl3as@atriessi oci des, organi c iodi ne-based bioci des, organic

?\Plt ]; ggegagg‘d#gér&grggega g’gnégd mq«l%nazllﬁ%{“gb& %gglglg glg‘ogsgﬁ')s%tgﬂsdiggemb%%? based
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preventlon agent’s, scents etc.. 25 The antim crohi al ositions, of the

present i n\%‘ﬁﬁ%ﬂ‘%ﬁ?% useheihgr pinglyEHn C%‘BH’BPF‘%"HW&% HQFSSBSRISNI um sal t s
such as quaternary ammonium salts of the trinethyl alkyl ammonium halide
type, e.g.Als |@§kh¥$m§@&y}ts anmoni um CE| ori ge tri mé';]hyl df)def:yl anmoni um
chlori t w ammoni um. chl ori de I met ol eyl. a ni. um
Chi or 1 He: Bhe Stk rorHp S A RO! CheRS o s ARy ot htinE Rt hy
decyl benzygenammmmmp@dnIoﬁ)gamtechlohmmbdwdi tiodelkey, orbaniz phosphpusi-vaged chl or i de,
dlnethyl h yI n ed as

"cet al koni gﬁ? 'or 31%3’0&%%%81@0 % gg&f g‘tq)enz dyblgg%egrbqéwlorl de
di net hyl cm@@gem—bmﬂl bx@mdomqmmmn@og@tesulﬂumm 1oc1ébs chmb@ndgzol@fbﬁmdu um
chloride; &Bgldcpefi'hEh&l%ﬁE& 36153“'&@!)1%%51@ﬁEld%&%%ﬁééﬁ%lO@@&zﬁhtl@ifmaﬁ 'em chloride

m xt ure whi common] y known “as_ "benzal koni um chl oride™; di met hyl
di al ky40 amﬁ»é?ﬁtwﬁq%&fqr&égmpleenﬁma Fﬁéqtmeso‘iab'&f%te‘éﬁﬁ?édpﬁﬁﬁ1€}€‘F§>rqfaémcd| met hyl

di decyl anpRyypHER-6ik@ins@eticides, etc.), adjuvants (for example, casein, gelatin, starch,
alginic acid, agar, CMC, pquvinyl alcohol, vegetable oil, bentonite, cresol soap, etc.),

AAl e N A A

degradation prevention agents, scents etc.

25 - The antimicrobial compositions of the present invention may optionally further
' comprise quaternary ammonium salts such as quaternary ammonium salts of the
trimethyl alkyl ammonium halide type, e.g. trimethyl decyl ammonium chloride,
trimethyl dodecylammonium chloride, trimethyl tallow ammonium chloride, trimethyl
oleyl ammonium chloride; or of the dimethyl alkyl benzyl ammonium type, e.g.

30 dimethyl decyl benzyl ammonium chloride, dimethyldodecyl benzyl ammonium
chloride, dimethyl hexadecylbenzyl ammonium chloride (commonly designated as
"cetalkonium chloride"), dimethyl octadecyl benzyl ammonium chloride, dimethyl coco
benzyl ammonium chloride, dimethyl tallow benzyl ammonium chloride; and
particularly the dimethyl Cg_;galkyl benzyl ammonium chloride mixture which is

35 commonly known as "benzalkonium chloride"; dimethyl dialkyl ammonium halides,
e.g. dimethyl dioctyl ammonium chloride, dimethyl didecyl ammonium chloride,
dimethyl didodecyl ammonium chloride, dimethyl dicoco ammonium chloride,
dimethyl ditallow ammonium chloride, dimethyl octyl decyl ammonium chloride,



di met hyl di dodecyl anmoni um chl oride, dinethyl dicoco anmoni um chl oride

di net hyl ditall ow ammoni um chl oride, dinethyl octyl decyl amoni umzck\lﬁd;ﬂ%de,
WO 02/ 0A880%07%202 AUG 2005 PCT/ EP02/ 02368 di nmet hyl dode®dT/ERRipk36@nmoni um
chl oride, dinethyl dihydrogenated tallow anmoniumchloride. B. Target
organisms 5 The antim crobial conpositions of this invention are generally
wi dely effective against bacteria, fungi, yeast, algae, etc., and it has an
antimcrobial spectrumthat is broader than that of antim crobi al

conposi t i odsnabylaiodecyl bytybamawnium oifoddd) elimethp] dihydoge2atad tallow

5, 6-di hydr - 2= hl azi ne-4-oxi de or any of the conmpounds (a)-(m
singly. Thgn'gné)ﬁfllgrrhgglr%% %"al conpositions are inhibiting the growh or killing
agai nst the followi ng 10 organi sns; bacteria such as Bacill us,

St aphyl ocoBcufargBnémepmibmst er, Escherichia, Pseudononas, etc., fungi such as

Aspergidlu L] ' 0SPALiM,: 3. g6l adi um:
bont e 111 ugpe SHERRAT UoltiBos BRSO ORI en o ARSI By GBI Wl
and al gae ba¢rizadumgil ynest, Rigae, Preerandtisian, ankiminrobial Pieotrmindhatiis bedader 15 The
ant i m cr obygl, 1A WARRICHMaonpdsRioh§YEAIkE By BRXcH6ing BPhded[ 1] MidtRI7-91S

i ndustrial _ products and i ndust4| al raw ma_{ fials. AS - -such_ vari ous

i ndust ri al >8r&aYdiesl.4dcpxathiRriner $-oxide o5 anYak e campourdsd 2l singly- fibser |

pai nt, adheginRrobiladmpositiohs ire iﬂii@i@iﬂss&dgrom@rr kiRin@dipalrst thelfenswRigi C
i

components, wall materials, resin no ngs, etc 0 \W\Or ki ex | es By the
foll omf‘ﬂg WPR}SH&?E%E‘?% wgh aﬁaﬁg‘é‘ér$t88hﬁ%d°§?‘é§a?8 erohaeisr EXAE b m cr obi al
ef f ect i ven@ssidofnohhg etmtfungicndbasalAspagiils] AnwobastdiutnhChadtomdnhi on. The term
"MC' as i n. - K] ¢ . - Ml Lahi bitory
concentr at ?za?gf%%%g’qgﬁoc?%&gt |n$3eiﬁ% ?Zﬁpgéﬁ%llghét? hggagsﬁﬁur@nhgy (E)%!ha]llaa’

conposi t i oRbodybruda,secard; adgaelsych pg ChlefedlasTregtepghlis: Nastasi, Rhenwdivemrete-at i on
of the m xture of 3-benzo[b]thiene-2-yl-5,6-di hydro-

1,4, 2- oxat hj.azj ne- 4-.0xi ng: - j : '
comost i onnt ShRicto R hRRtioric BPRITHFerk ) shdflnd Spliph (FoludhShaMEL

al gae. Pr ependuply apddadssiril ray BRteRialso s sugh VariRysindistiédl psedurtieandact er i al
suspensi ongduStrial AOE HaRkiaBNoktSbly tife MBUKpAift, BRRIFEEWdodBERNR! BRRERE] aS _
follows. Two bacteria, St_grﬁhgl 0coCCUS a re#s. | FO. 1273£q.and Escherichia coli
| FO 3972, PHRFEPECTUSH. BIEGTQRC FUmpRnents, wil materipls, PR B95HB8% effut ri ent -br ot h
culture nedia, they were shake-cultured for 4-6 hours at 30C, and two
bacterp@l WsRegsIxafpldsor inocul ation were thus prepared. 35

By the following working examples, we describe in greatér detail the antimicrobial

effectiveness of the antimicrobial compositions of this invention. The term "MIC" as
. used in these working examples refers to the minimum inhibitory concentration (ppm)
of the active ingredient in the antimicrobial compositions. More specifically, it refers
25  to the minimum concentration of the mixture of 3-benzo [blthiene-2-yl-5,6-dihydro-
1,4,2-0xathiazine-4-oxide and compounds (a)-(m) in the antimicrobial 'comp‘ositions
that is able to inhibit the growth of bacteria, fungi or algae.

30  The bacterial suspensions for inoculation used in wotking example 1 were prepared as
follows. Two bacteria, Staphylococcus aureus IFO 12732 and Escherichia coli IFO
3972, where inoculated respectively into two separate nutrient broth cuilture media, they
were shake-cultured for 4-6 hours at 30°C, and two bacterial suspensions for

inoculation were thus prepared.
35

The spore suspensions for inoculation used in working example 2 were prepared as
follows. Two fungi, Aspergillus niger IFO 6341 and Penicillium funiculosum IFO



Preparing spore suspensions for inoculation The spore suspensions_for
i nocul ation used in working exanple 2 were prepared as follows. Tl &Zﬂﬂ@l

Asper gi y%gz/ ger 1 FO 6341 and Penicillium funi cul osum | pEp)ipo9ei53¢6209 5 b
12 AUG 20 PCT/ EP02/ 02368 6345, were 8ul tured on two pot at o dextrose agar -

cul ture nedia not containing any biocides, and spores were forned. Next,
sai d fungus spores were dispersed in d|S|nfectant wat er to which 0.005@6
| ubri cant had been added, and two spore suspensions for inoculation were

thus prepagng, w@f@&%&é@oﬂ@ﬁﬁotﬁ%ﬁﬁ%&% EQturé BRAM R cORtailltey Alyoae
suspensions for inoculation used. in working exanple 3 were prepared as

fol | ows. BYPEides, pBY spotes YeFefosmed- uNéxtrréﬂﬁi &rﬁgesmws) wergdisnesed Bt ed with

Chlorel | a dipinft@t dags tdNWhzhAR005% lutkasanshaikeef dlidad 86H fvis spde days at 25C,

and al gae 10 susp si.ons lf or |noc | ation @/as t hus prepared.” Wrki ng exanpl e
LAt | oy o SBPERES AP EH D YERARPERHPLG by addl ng

3- benzé[ b] t hi ene-2-yl -5, 6- di hydro-1, 4, 2- oxat hi azi ne- 4- oxi de and conpounds
(a)-(m toPIfépﬁmtgl_‘glgaessﬂgﬁmswiﬁ fbﬂmbbﬂaudxﬁ weight ratios listed in Tables 1

and 2 bel o ture .epar ed b addi ng each of the
Varying. i | iR DEcisbETlons dbt o wBton s §oBFiRE RESTRE S P aptharct 2

conposi t i ofvdlotvs. Bohik Bashlighideulucuhtdinm (ﬁﬁahnluwag ikibcnilabed veasic Chivireidhese t est
culture Nmﬂ j sions for

i nocul ati gﬁﬂ%@%@%) ar?ghg?%sgrhtag% ‘ttﬁrr?&n)go\{ﬁg?ﬁgg g‘t}rmur S%&fﬂg . Then, the

pr esenidke osuspénsiems doinopdatian was thos grepatdd. was assessed by visually obser vi ng

the turbidity of the culture medium The mnimmconcentration of mxture

of 3-benzo 1& ggﬁhécyll 5, 6-di hydro-1, 4, 2- oxat hi azi ne- 4-oxi de and
conpounds 1E Wwas able to inhibit the growh of bacteria in the
culture me mm%@ak%m@wsam@W@rwspmrémy@dmg%aerzo[h]gncrmh%ylvﬁ@— for each

bact eri.um di@fdibobes Q%ﬂaﬁﬂx%ﬁ’@ﬂ&im@@iﬂﬂ%ﬁirﬁpoﬂﬂ&s @)- (@demtsulf@ilﬂ@ in R
Conpone tsM nimum i a&) tio );{p M ai nsé Sta yl ococcus
aur bueL: oyeigat wos Btedja Datias S G50 malbm ol it metia weil Blepared 6y
adding each of the varying diluted aqueous solutions (0.2 ml) of the antumcroblal
compositions to a nutrient broth culture medium (10 mi). Each of these test culture
media was inoculated with the above bacterial suspensions for inoculation (0.1 ml),
- and after culturing for 24 hours at 30°C. Then, the presence or absence of bacteria
20  growth was assessed by visually observing the turbidity of the culture medium. The
minimum concentration of mixture of 3-benzo[b]thi¢ne—2-yl—5,6-dihydro-1 4,2-
oxathiazine-4-oxide and compounds (a)-(m) that was able to inhibit the growth of
 bacteria in the culture medium was taken as the MIC. Tables 1 and 2 list the MIC, for
each bacterium, of the antimicrobial compositions of each weight ratio.

25 ,
[Table 1]
» Minimum inhibitory concentration (ppm) against Staphylococcus
Components aureus
1:0 3:1 1:1 1:3 0:1
A:a 4 4 4 4 20
A:b 4 4 4 4 20
Axc 4 4 4 10 40
Ad 4 4 4 4 10
Ace 4 4 4 4 10
Acf 4 2 2 2 4

Note: Compound A: 3-benzo[b]thiene-2-yl-5,6-dihydro-1,4,2-oxathiazine-4-oxide



A: d444410 A: e444410 A f42224 [Table.l] Note: Conpound A:

3-benzo[ b] t hi ene- 2-yl -5, 6-di hydro- 1, 4, 2- oxat hi azi ne- 4- oxi de 12 AUG 3003009

[ Table 2] C Mnimuminhibitory concentration (ppn) agai nst Escherichia coli

t onponen 1:03:11:11:30:1 s A:a200200200200400 A: b2002002004001000

A: 20040404040 A: d200100100100200 A: €200100100100200 A: 20020101010 Not e:
Conmpound A: 3-benzo[ b]thi ene-2-yl -5, 6-di hydro-1, 4, 2- oxat hi azi ne- 4- oxi de
Wor ki ng exanple 2 5 Antim crobi al conpositions wer e prepared by addi ng
3-benzo[ b] t hi ene- 2-yl -5, 6- di hydro-1, 4, 2- oxat hi azi ne- 4- oxi de and conpounds
(a)-(m to dipebhyl sulfoxide in the melght ratios listed in Tables 3 and 4
bel ow.  Next), TeSt CUTTYI el ifitePLAea o toprA 9L AW ERRERCH JifTe | var yi ng

di | ut ed aguedusnmoentt i pHs : Lntoc =11 ofpostHt+ons to a
pot at 0 dextjrose agar ¢ |If||> rmﬁh ||r~|r1\311 Cllllla nf t se quUTn cul ture

medi a was ijnoculf&ited with 209 above2@bore sugﬂ%n5|on529@r i hocut08ti on (1
m), and gfter bl turing 200r 7{daysocat Z48C. 20hen,| t haOPpr esenca0@ absence
of fungus growt Ty .c 0N €dach ggl TUNE TGl UMWas gpsServed )g sualTy. 4ghe M ni mum

concent r at i forn—of—mi—xtt
3- benzo[ b] tjhi pnAA‘ =yl-5 ﬁ Oh\/rlr 0- 11%) 2. dxat AP%zi de- 438%; nnrizoronrmnunds

(a)- (n) tHat waseabl e[to 298hi bilt t HY grdwt h188 fungi 18% t he cA%ure|medi um
was taken gs thex:i5 M C. Talol es|{3 and 4 lji st wohe M C, foor ejpch imngus, of

the anti m oGGBI @bmpAIFAGS '3tt5e9£b[9]7th1erf‘ea§?l M@Jdm%rotﬁh DQxathih@idt2-oxided M NI mum
i nhi bitory concentration (ppm) agai nst Aspergill'us niger

5 Antimicrobial compositions were prepared by adding 3-benzo[b]thiene-2-yl-5,6-
dihydro-1,4,2-oxathiazine-4-oxide and compounds (a)-(m) to dimethyl sulfoxide in the
weight ratios listed in Tables 3 and 4 below. Next, test culture media were prepared by
adding each of the varying diluted aqueous solutions (0.3 ml) of these antimicrobial
compositions to a potato dextrose agar culture medium (15 ml). Each of these test

10  culture media was inoculated with the above spore suspensions for inoculation (1 ml),
and after culturing for 7 days at 28°C. Then, the presence or absence of fungus growth
on each culture medium was observed visually. The minimum concentration of mixture
of 3-benzo[b]thiene-2-yl-5,6-dihydro-1,4,2-oxathiazine-4-oxide and compounds (a)-
(m) that was able to inhibit the growth of fungi on the culture medium was taken as the

15 MIC. Tables 3 and 4 list the MIC, for each fungus, of the antimicrobial composition of

each weight ratio.

[Table 3]
Minimum inhibitory concentration (ppm) against Aspergillus niger

Components 1:0 3:1 I:1 1:3 0:1
A:a 10 2 1 1 1
A:b 10 2 1 1 1
Axc 10 4 4 4 10
Ad 10 10 10 20 400
Ae 10 10 10 2 400
Af 10 4 4 4 10

Note: Compound A: 3-benzo[b]thiene-2-yl-5,6-dihydro-1,4,2-oxathiazine-4-oxide
20



C onmponen 1:03:11:11:30:1 s A al02111 A b102111 A:c1044410 A: d10101020400
A: e1010102400 A:f1044410 Not e: Conpound A: 11 H{@ ;@8
3-benzo[ b] t hi ene-2-yl -5, 6-di hydro-1, 4, 2- oxat hi azi ne-4-oxide 20 12 Al 5
10 [ Tabl e 4] ConponentsM ni muminhibitory concentration (ppn) agai nst
Penicillium funicul osum 1:03:11: 11: 30:10 A: a21114 A b21114 A c21111 A d21111
A e21112 A f21111 Not e: Conpound A:

3-benzo[ b] t hi ene-2-yl -5, 6-di hydro-1, 4, 2- oxat hi azi ne- 4- oxi de Wor ki ng exanpl e
3 5 Antimcrobial conpositions were prepared by adding

3-benzo[ b] t ;g3 2-yl -5, 6 di hydro-1, 4, 2-oxat hi azi ne-4-oxi de and conpounds
(a)-(m toJdinmethyl sUffo T : b T abl € bel ow.
Next, test Cltlow)gﬁr Jedi a V\XN/éﬁr?l Z‘“%’?é’%@?é"é%ﬂgdy"?gqﬁﬁﬁﬁgﬁ?@%%ﬁéﬁ g%‘hgem{}g]?yi n

LTl

di | uted agquieous sol utiprs— (o1t )—npt 5 mtimrerobiat—conpostti+pns to
Bol d's Basarl_agal:—c_ul-t-w—e—llgdi um (1§im ) EagA of fhegé—t-eJL—-c_&_EuLe 10
medi a was ilnocuPé ed with £he above lal gae sushbensilons ¥or_ilnocuftati oh (1
m), and afiter Adulturj ng Ror 14 days at |25C land 1500 1 ux. |Then4 the

©Q

presence ol abs@nce of| al gae 1 1 1 1
A:d 2 1 1 1 1
Ae 2 1 1 1 2
A 2 1 1 1 1

Note: Compound A: 3-benzo[b]thiene-2-yl-5,6-dihydro-1,4,2-oxathiazine-4-oxide

S Antimicrobial compositions were prepared by adding 3-benzo[b]thiene-2-yl-5,6-
dihydro-1,4,2-oxathiazine-4-oxide and compounds (a)-(m) to dimethyl sulfoxide in the
weight ratios listed in Table 5 below. Next, test culture media were prepared by adding
each of the varying diluted aqueous solutions (0.1 ml) of these antimicrobial
compositions to Bold's Basal agar culture medium (15 ml). Each of these test culture

10  media was inoculated with the above algae suspensions for inoculation (1 ml), and after
culturing for 14 days at 25°C and 1500 lux. Then, the presence or absence of algae
growth on each culture medium was observed visually. The minimum concentration of
mixture of 3-benzo[b]thiene-2-yl-5,6-dihydro-1,4,2-oxathiazine-4-oxide and
compounds (a)-(m) that was able to inhibit the growth of algae on the culture medium

15 was taken as the MIC. Table 5 lists the MIC, for algae, of the antimicrobial
composition of each weight ratio.

[Table 5]
Minimum inhibitory concentration (ppm) against Chlorella
Components pyrenoidosa

1:0 3:1 1kl 1:3 0:1
A:a 40 10 10 10 10
A:b 40 10 10 10 10
A 40 20 20 20 20
A:d 40 40 40 40 100
Ae 40 20 20 20 40
Af 40 20 10 10 10
Ag 40 0.2 0.1 0.1 0.1

Note: Compound A: 3-benzo[b]thiene-2-yl-5,6-dihydro-1,4,2-oxathiazine-4-oxide
20



growth on each culture nedium was observed visually. The m ni mum

concentration of mxture of 1

3-benzo[ b] t hi ene-2-yl -5, 6-di hydro-1, 4, 2- oxat hi azi ne- 4- oxi de and %A%&Wﬁds
(a)-(m that was able to inhibit the growth of algae on the culture nmedium
15 was taken as the MC. Table 5 |listslthe MC, for algae, of the
antimcrobial conposition of each weight ratio. [Table 5] Conponent sM ni num
i nhibitory concentration (ppm against Chlorella pyrenoidosa 1:03:11:11:30:1
A: 24010101010 A: b4010101010 A: c4020202020 A: d40404040100 A: e4020202040

A: 4020101010 A: g400.20.10.10.1 Not e: Compound A:

3-benzo b] tﬁeg H?gr}’o'“znﬁnﬁ'glie?yférf?%&tﬁt l%egﬁtﬂ'fnlafoﬂ E‘&?ﬁhs%hﬁgnﬁ@ 12 AUG 2905

11 The resu ow that the antimcro corrp03|t| ons
of this |rfmvflpwue&m@e@ﬁlefaﬁ%wﬁfﬁ@rogit%@theer@ant%havptgsea%t|ve i ngredi ents,

have great ed’ffec@\feflesﬁfahd/@Bﬁ)’i&er&ﬂldmﬁrdliiﬂaﬁ&frmﬂmﬁdnrﬁrwi&i@|aﬁd1mﬁ:ﬂﬁ>¢dl rumthan
previ ous antl m c t he.concentration

[
of an an‘(fl m EPS% ?ﬂs ?Jgn%alg?? |°(‘5Vnt tﬂ% e "fenr‘raés( "Of‘%@szlgﬁlrﬁlcr({bha?c% ?r%s‘ltér?ount of
bacteria, fusegfor srmprgslgaélelssmkerp@um&bactemeﬂunglt¢rai&gapﬁs kept much lower ngr edi ent

is used siNn@hyif afhdi96 inkréient RsédM@y.i on 10 This invention yields
antim crobial conpositions conprising as their active ingredients

3-benzo[ b] t ene 2heyl 5,.6-di hydro- 1, 4, 2- oxat hi azi ne- 4- oxi de and one or nore
sel ected f%—(‘—’é—f——i—ﬁﬂk—%ﬂl odo- 2- propynyl ) oxy] met hoxy] - 4- met hoxy benzene,
(b) 1-cHI orBustiny¢ntign iyists-aptipicegbyat gomposytione toraprisingize thearaeti ve ibgredicdts Zi nc
2-pyridine ii%n%[b thied-81§1-5 6HihydRPPA -cxafYdzind1408kiddUnBloné oMbl eleéted
2- pyridi ne fI hi ol -1-o0xi dé sodi um sal t,
(a) 1-{[(3-iodo-2-propynyl)ox yJmethoxy]-4-methoxy benzene,
®) 1—chloro—4-[[(3—iodo—2—propyny1)0xy]niethoxy] benzene,
15 (o) Zinc 2-pyridine thiol-1-oxide,
(d) Copper 2-pyridine thiol-1-oxide,
(e) 2-pyridine thiol-1-oxide sodium salt,
® 2,2-dithio-bis(pyridine-1-oxide),
(g) 2-methylthio-4-t-butyl amino-6-cyclopropyl amino-s-triazine (irgarol),
20 (k) 2,4.5,6-tetrachloro-1,3-benzenedicarbonitrile (chlorothalonil)
) 1,1-dichloro-N-[(dimethylamino)sulfonyl]-1-fluoro-N-phenyl-
methanesulfenamide (dichlofluanid)
(m) 1,I-dichloro-N-{(dimethylamino)sulfonyl]-1-fluoro-N-(4-methylphenyl)-

methanesuifenamide (tolylfluanid).
25

Combining these active ingredients produces a synergistic effect of these components
and provides antimicrobial compositions that are highly safe, are high effective, and
have a broad antimicrobial spectrum. Furthermore, because the concentration of the
active ingredients contained in the antimicrobial compositions of this invention is kept

30 low, it can be prepared at very low cost and has little effect on the environment. The
antimicrobial compositions of this invention are effective for antibacterial, antifungal
and antialgal purposes on various industrial products and industrial raw materials.



(1) 2,2-dithio-bis(pyri dine- | -oxide), (g) 2-nethylthio-4-t-butyl

am no- 6-cycl opropyl- am no-s-triazine (irgarol), 20 (k) 5
2,4,5,6-tetrachl oro-1, 3-benzenedi carbonitrile (chlorothalonil) (ﬂ AUG 200

|, 1-di chl oro- N-[ (di met hyl am no) sul fonyl ] - 1-f| uor o- N- phenyl -

met hanesul f enam de (di chl of l uani d) (m12

1, 1-di chl oro- N-[ (di net hyl am no) sul fonyl ] -1-fl uoro- N-(4-net hyl phenyl) -

met hanesul f enam de (tol ylfluanid). 25 Conbining these active ingredients
produces a synergistic effect of these conponents and provides

antim crobi ositions that are highly safe, are high effective, and
have a broa%i\ngﬁ‘i crobial spectrum Furthernore, because the concentration
of the active ingredients contained in the antim crobial conpositions of
thi s i nvent}.omn antigagrebigbrompgsitipa crppishg Iphcagelbklera 2-vk?.9-ditbdrcost and has
little effect Q?%%hﬁhi@ﬂﬁé-ﬂ%lf&@h%o% m@@bf‘mmf@wi@cloﬁ@mgﬁi ti ons 0}‘ this

i nvention are iV or ant teri antifungal and antial ga

pur posesyon vap olﬁ@ it ‘i‘ij@"PF‘i%{i‘Y‘%ﬁ‘?ﬂﬁ{'ﬁ oé?'ié%'&]efq}?éﬁg’?%le'éﬁ’ raw materials. | 2
AUG 111115 12 (GLAHWBrd-4-[B-iedw-2-piopyuloaymetheppkienzeam, conpri si ng

3-benzo[ b] t hi qpe-gicylpyridfie WibY AbLue, 1, 4, 2- oxat hi azi ne- 4- oxi de and one or nore

of the foll ow co unds. 5 ), .

| -[[(3-i odo- 2-@?6%&‘%?}"&@‘1‘?@'&@3)‘(%@64- met hoxy benzene, (b) o

1- chl or 0- 4- [ [ (8 Regjmidide phiglplroxilg sodijmetifioxy] benzene, (c¢) zinc 2-pyridine

thiol -1 ypxi de,( d) SHRREKEI@NEIUxR) L hi ol -1 -oxide, (e) 2-pyridine

t hiol -1-oxide sodiu |t 10 (f) 2,2-dithio-his(pyri dine- |I -oxide), (9)

ok e L S e Rl .
,4,95,6-tetr S nzeaedicanbdnitrileg,

L 1 di chl or o N G aralsloaRupb S ABbkard 140552 by

met hanesul f enam de, or 15 n‘}Fo .

1, 1- di chl or o- N- [ CSHRBEHYS Ao PSul f onyl ] - 1- f | uor o- N- (4- met hyl phenyl ) -

met hanekul f endm) dd-di¢hlordaV-dineth ydanino @bl fangipleudro-Ok(4asetbylphemgld- i n cl ai m |
conprising 3-bepzalRdtitieRgal- ! - 5, 6- di hydro-1, 4, 2- oxat hi azi ne- 4- oxi de and
one or nore of 20 the follow ng conpounds (a)

1-[[(3-i odo;: 2- ny| t hoxy] - 4- et hoxy benzene, (b
1 chi or 0 41 DB ARGHBIoDIDF IR RPN SR TRAGY bETRORTE

3-benzo[blthiene-2-yl-5,6-dihydro-1,4,2-oxathiazine-4-oxide and one or more of
20 the following compounds
(a) 1-[[(3-i0do-2-propynyl)oxy]methoxy]-4-methoxy benzene,
(b) 1-chloro-4-[[(3-iodo-2-propynyl)oxy]methoxy] benzene,
(c) zinc 2-pyridine thiol-1-oxide,
(d) copper 2-pyridine thiol-1-oxide,
25 (e) 2-pyrdine thiol-1-oxide sodium salt,
(B 2,2-dithio-bis(pyridine-1-oxide),
(g) 2-methylthio-4-t-butyl amino-6-cyclopropyl amino-s-triazine,
(k) (2,4,5,6-tetrachloro-1,3-benzenedicarbonitrile,
() 1,1-dichloro-N-[(dimethylamino)sulfonyl]-1-fluoro-N-phenyl

30 methanesulfenamide, or



(c) zinc 2-pyridine thiol-I-oxide, (d) copper 2-pyridine thiol-I-oxide, 25

(e) 2-pyridine thiol-l-oxide sodiumsalt, (f) 12 AUG 2005
2-di t y@od7gto@yri di ne-1-oxide), (9) 2-{13'[ hyl t hi o- 4-t - beCyYIEP02/02368

am no- 6-cycl opropyl am no-s-triazine, ‘

(2,4,5,6-tetrachl oro-1, 3-benzenedi carbonitrile, (1)

1, 1-di chl oro-N-[ (di net hyl am no) sul fonyl ]-1-fl uoro-Nphenyl - 30

nmet hanesul f enam de, or 12 AUG 2005 WD 02/076209 13 PCT/ EP02/ 02368 (m

L, 1 di chl or o- gh { dlgilbi ATIAIRLEHIEARYIrd1] W@ e RER BAERY | ) -

met hanesul f enan e, uantjties producing a nutual synergistitc
anti m crobi al efmeﬁnamﬂ B3P8I ti on according to any of claims | or 2

wherei n the wei cglhhtltﬁ@stpr@d@cfmg a mutual synergistic antimicrobial effect.
53. 3- benzo[b]thlene -yl -5, 6-di hydro-1, 4, 2- oxath|a2|ne 4- oxi de and the

conpounds is.in the range 20:1 to_1:20. 4. conposi tion according
to clai’m 3§ m“e?%pppsew sreling oAyt sfaings B@ﬁ?d’fft?f?lﬁﬁ%\!mzht ratio of

10yl - 5, 6-di hxzsdtsemzd[b&nh:@@myhﬁ Bdingird-10x2-dRatdndink Lo LigepAU @ ohoubdd IS in
t he range 5:1 to 1: ?Sigbon according claim4 wherein the wei ght
ratio of 3-b QZ@T)Hft“h hl?ﬁ@‘?gfﬂm) %'6di hydr o- 1, 4, 2- oxat hi azi ne- 4- oxi de and
the conpounds (a)-(m is in the range 153:1 to 1 3. A conposition according
to any of €| & eEmpositior2adtbeligg to dliien 3 GhateiCBiv@ightQhitio of 3- benzo[b]thlene 2-

6.3-b b] t 6- d hyd 1,4, 2- th dth
corrpoﬁ g[ (!31 T(S%]S‘lt%dﬁynlg@e ’fa:ﬁt?%@‘[‘%f‘ Fidgen R ‘!?rgﬁ‘lfunfﬁaé@sé)“) lﬁﬂf’a eEBﬂ%osi tion
according to5l @ b6 wherein the total content of 3-benzo[b]thiene-

7.2-yl-5, 6-di hydro-1, 4, 2 oxat hi azi ne- 4- oxi de and the conpounds (a)-(m is in
t he range of 02% ht to 60%,hb ht sifion as
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fungi, yeast yab-dihgde- 192onzﬂn1hmde é#oxprlecﬁnddha: ntgnpmlrelsl(a)l-(sn)agm thstrainga:t eria,
fungi, 1yeast 3 .Pfd;.31 gae, wherein the said nethod conprises adm nistration or
appl i catl on of a corrp05|t| on 30according to any of clains 1 to 7. 10. A
process for preparing a conposition as clainmed in any of clainms 1 to 7,

char act eri ged\ compémation aesoading teearynafrodading it 2awkereimtthermtalopnienketl wi t h each

other. 3-benzo[b]thiene-2-yl-5,6-dihydro-1,4,2-oxathiazine-4-oxide and the compounds

(a)-(m) is in the range of 0.1% by weight to 95%.
20

7. Acomposition according to claim 6 wherein the total content of 3-benzo[b]thiene-
2-yl-5,6-dihydro-1,4,2-oxathiazine-4-oxide and the compounds (a)-(m) is in the
range of 0.2% by weight to 60% by weight.

25 8. Use of a composition as claimed in any of claims 1 to 7 to protect materials against
bacteria, fungi, yeast and algae. '

9. A method of protecting materials against bacteria, fungi, yeast, and algae, wherein
the said method comprises administration or application of a composition
30 according to any of claims 1 to 7.

10. A process for preparing a composition as claimed in any of claims 1 to 7,
characterized in that the active ingredients are intimately mixed with each other.



