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t 0 process&B0R006/@1R@9G preparati on. Sonk-i odotetrazol es affTVERR0ES 0T3R4
their preparation are already known fromthe literature. A 5 biol ogical
action is ddbdoretnazotsed in any of the prior-art exanples. The preparation of

5-i odo-1| - phenyl tetrazole from5-acetyl-1-phenyltetrazol e and sodi um
hypoi odi t e | .
11801 00,1 & 157 SBRIR KBl (e IRSARSRN, ol ko By CRAP ki

phenyl i soniptanislaad aduistrlldﬂﬁlah:asls,be eovel ﬁjﬂsiotetrms @md to pFacedé¢s fenihkie prepratdn. ;  J.
Am Chem Soc. 1967, 89, 2077; W L. Collibee et al., J. Og. 10 Chem

1995 60, dtetr oIe nals Qbt aj reeact
ubstit u:ég%’g 50%5% Faz0 anF ‘tlt i 3%%? ”8‘98“"% %TQ aﬁgﬁﬁﬁg%rﬁi urheg g\e/\ﬂattuﬁe odi ne
(cf .| t 5Raajploglcahactidn 1s6bemmﬁbﬁe7ﬂm adhOof tiklBr-aPataniplesYoshi t aka; Tetrahedr on

Lett., 1995, 36, 1759; Satoh, Yoshitaka, Synlett 1998, 528). A further

St arting miPer ParEels S A P ey drvh T Bape e r T sl ShgetTaci d
cont ai ni ng higdiddke analowl2 GEAC. (A Tacobddn eiMil,, Ga(pg.rrr}iem. l@mmwaémt erot si kl i cheski kh
Soedi nenii 1988, 1699). It has now been found that certain 5-iodotetrazoles

which are su tutedlnthe ui tabl e mcr b|C|des
for prot ec?‘i 2 3RV RGP Ht e\oﬁ%{??h ?eﬁ n%frg ph%W ISP eﬁ?@iﬁ

provi des t hascﬁlsea (eff Fewnmpawlacs abfJ. Mﬁch@ﬁ rBsk.21964,)89, 27N w[\ll,kolmeleﬂalml@ig R
represents g h&gen of in each case optionally substituted al kyl, al kenyl,
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Pr ef erence is given to using conpounds of the general formula (1), in which

5-lodotetrazoles can also be obtained by reacting 1-substituted 5-tetrazolyllithium compounds at
low temperatures with iodine (cf. R. Raap, Can. J. Chem. 1971, 49, 2139; Satoh, Yoshitaka;
Tetrahedron Lett., 1995, 36, 1759; Satoh, Yoshitaka, Synlett 1998, 528).

A further process for preparing 1-alkyl-5-iodotetrazoles uses 1-alkyltetrazoles as starting materials
15  which are treated with iodine in glacial acetic acid containing KMnO, and H,SO, (cf.
P. N. Gaponik, Khimiya Geterotsiklicheskikh Soedinenii 1988, 1699).

It has now been found that certain 5-iodotetrazoles which are substituted in the 1-position are

highly suitable as microbicides for protecting plants and materials.

Accordingly, the present invention provides the use of compounds of the formula (I)

(D)
20

in which
R represents hydrogen or in each case optionally substituted alkyl, alkenyl, alkynyl or phenyl
as microbicides for protecting plants and materials.

Preference is given to using compounds of the general formula (I), in which



WO 2006/ 012996 -2- PCT/ EP2005/007824 R represents hydrogen, represents
straight-chain or branched C, -C$-al kyl which is unsubstituted or nmono- or
pol ysubstituted by identical or different substituents, represents
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R! represents unsubstituted phenyl or represents phenyl which is mono- to pentasubstituted by
20 identical or different substituents from the group consisting of halogen, nitro, cyano,

hydroxyl, alkyl, haloalkyl, alkoxy, haloalkoxy, alkylthio, haloalkylthio, acyl, acyloxy,

alkoxycarbonyl, carboxyl, amino, monoalkylamino and dialkylamino.
Particular preference is given to using compounds of the general formula (I} in which

R! represents hydrogen, represents straight-chain or branched C;-Cg-alkyl which is

25 unsubstituted or mono- to tetrasubstituted by identical or different substituents, represents
C,-Cs-alkenyl which is unsubstituted or mono- to tetrasubstituted by identical or different

substituents or represents C,-Cq-alkynyl which is unsubstituted or mono- to tetrasubstituted

by identical or different substituents,

where the substituents for the C,-Cg-alkyl, C,-C¢-alkenyl und C,-Ce¢-alkynyl radicals which
30 are mono- to tetrasubstituted by identical or different substituents are selected from the
group consisting of fluorine; chlorine; bromine; nitro; cyano; hydroxyl; unsubstituted
C;-Cs-alkoxy; C,-C;-alkoxy which is mono- to pentasubstituted by identical or different

substituents from the group consisting of fluorine, chlorine and bromine; unsubstituted



by identical or different substituents, where the substituents for the
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t et rasq?sti tute |1de t| cal or different substituents fromthe group
consi st’ng of fM r‘f“?% "a8t4!%r i ne, bromine, nitro, cyano, hydroxyl,

C -C4-al kyl, C, -C4-hal oal kyl which is nono- to pentasubstituted by 20
identical or different substituents fromthe group consisting of fluorine,
chlorine and brom ne, C,-C4-al koxy, d -C4-hal oal koxy which is nono- to

pent asubst lR1i ut eg pp entsd Ensﬁbs%t%lted phenyl or represents phenyl which is mono- to tetrasubstituted by

identical or different substituents from the group consisting of fluorine, chlorine, bromine,
nitro, cyano, hydroxyl, C;-Cs-alkyl, C;-C,-haloalky]l which is mono- to pentasubstituted by

20 identical or different substituents from the group consisting of fluorine, chlorine and
bromine, C;-Cy~alkoxy, C;-C,-haloalkoxy which is mono- to pentasubstituted by identical
or different substituents from the group consisting of fluorine, chlorine and bromine,
C;-Cy-alkylthio, C,-C,-haloalkylthio which is mono- to pentasubstituted by identical or
different substituents from the group consisting of fluorine, chlorine and bromine, C;~Cy-

25 acyl, C;—Cy-acyloxy, C;—C;-alkoxycarbonyl, carboxyl, amino, monoalkylamino having
straight-chain or branched C;-C4-alkyl radicals, dialkylamino having identical or different
straight-chain or branched C;-C,-alkyl radicals.

Very particular preference is given to using compounds of the formula (I) in which

R' represents hydrogen, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-

30 butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, allyl, vinyl, propargyl, where the alkyl radicals
mentioned are in each case optionally mono- to tetrasubstituted by identical or different

substituents from the group consisting of fluorine, chlorine, bromine, nitro, cyano,

hydroxyl, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-

butoxy, trifluoromethoxy, methylthio, ethylthio, n-propylthio, isopropyithio,



or-different substituents fromthe group consisting of fluorine, chlorine
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met hyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 5 s-butyl,
tert-butyl, trifluoronethyl, methoxy, ethoxy, n-propoxy, isopropoxy,

n- but oxy, 1sobutoxy, sec-butoxy, tert-butoxy, trifluoromethoxy, methylthio,
et hyl t hi o, n- propylthio, isopropylthio, trifluoronethylthio, formyl,
acetyl, acdt yI oxgpresnlets hosehiauterbpiyenyl oretireseyis abtrohyibichgamoux b, trisuhitiesed by

nethylanlno o] yl
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methoxycarbonyl, ethoxycarbonyl, carboxyl, amino, methylamino, ethylamino,

n-propylamino, isopropylamino, dimethylamino, diethylamino, methylethylamino,

di-n-propylamino, diisopropylamino.

20  The radicals given in the respective definitions and preferred and particularly preferred definitions
may, independently of the particular given combination, also be replaced by any radical definitions

of other combinations. Moreover, radical definitions from a preferred range may not apply.

The compounds of the formula (I) in which R’ has the general and preferred meanings given above

are novel, except for the compounds:

25  5-iodo-1-[(phenylmethoxy)methyl]tetrazole (CAS RN: 208122-86-5)
5-iodo-1-vinyltetrazole (CAS RN:141651-20-9)
1-allyl-5-iodotetrazole (CAS RN: 141651-19-6)
1-tert-butyl-5-iodotetrazole (CAS RN: 141651-18-5)
1-ethyl-5-iodotetrazole (CAS RN: 123366-50-7)

30  5S-iodotetrazole (CAS RN: 66924-15-0)

1-methyl-5-iodotetrazole (CAS RN: 33452-18-5)



15 i sopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy,
trifluoronmethoxy, nmethylthio, ethylthio, n-propylthio, isopropylthio,
trifluoronmethylthio, fornyl, acetyl, acetyloxy, methoxycarbonyl,

et hoxycar bov9 RO0c@RBoXyl , am no, nethyl afii no, et hyl am no, BPEIPERAGYS/E0HRS,

i sopropyl am no, di nethyl am no, diethylam no, nethylethylam no,

di - n- pr opy basdorbphedylitctraprof3A SSRNNI®48L06-The radi cal s given in the respective
definitions and preferred and particularly preferred definitions may,

i ndependentAcyordihglyhthe paesentciulation ialse pravidebiticanheveh corapasindsbef the gorasded (Ihyndany

radi cal defhﬁi§EQQ§ma9neQLﬁﬁ% conbi nati ons. Moreover, radical definitions
froma prePeFFé rangep y-not apply. The conpounds of the formula (1) in

which R has the general and preferred neani ngs gi ven above are novel,
except for Thoeomprpdusitibe gdferdforanite- (1) fafegmetared tHyoxaa)ing tehrydo)ds eif ntizz ganeral CAS
RN: 208%22-86-?) 5-io0do-l-vinyltetrazole (CAS RN: 14 1 65 1-20-9)
1-al |yl 25- i 588 azol e (CAS RN: 141651-19-6) 1-ten-butyl -5-i odot et r azol e
(CAS RN: 141651-18-5) | -ethyl-5-iodotetrazole (CAS RN: 123366-50-7) 30
5-iodotetrazol e (CAS RN: 66924-15-0) N-3Nnet hyl - 5-i odot etrazol e (CAS RN
33452-18-5) WD 2006/ 012996 -5 - PCT/#P2095/ 007824 5-iodo-|-phenyltetrazol e
(CAS RN 16484-16-5). Accordi ngl y{t present dgvention al so provides the
novel conpounds of the fornmula (1) and) process for their preparation. The
conpounds of the general formula (I) @in be prepared by treating tetrazol es
of the general 5 formula (I1), NN H/ iNN((Il) R in which

in which
R has the general or preferred meaning given above,
with iodine, if appropriate in the presence of a base or a diluent.

10 In general, the temperature in the processes may be varied within a wide range. As rule, the
reaction is carried out between 30°C and -100°C, preferably at from 0°C to -90°C; with very

particular preference, the operations are carried out in a range from —20°C to —80°C.

Suitable bases are, in principle, all customary bases. Strong bases, such as alkali metal amides and
alkali metal alkyl compounds, have been found to be particularly advantageous. The following
15 may be mentioned as being very particularly preferred: lithium diisopropylamide, methyllithium,
ethyllithium, propyllithium, n-butyllithium, tert-butyllithium, sodium, lithium

hexamethyldisilazide.

Suitable for use as diluents are all solvents which do not react with iodine or the base which is
added, if appropriate. These solvents preferably include hydrocarbons, such as toluene, xylene or

20  hexane, chlorinated hydrocarbons, such as chlorobenzene, methylene chloride or chloroform,
ethers, such as tetrahydrofuran, diethyl ether, methyl tert-butyl ether and dioxane, nitriles, such as
acetonitrile, and also DMSO, DMF and NMP.

Alternatively, the compounds of the formula (I) can also be obtained by reacting isocyanides of the

formula (II)
25 R'-NC (1)

in which



RT has the general or preferred nmeaning given above, with iodine, if
appropriate in the presence of a base or a diluent. 10 In general, the
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Al t er nat i vékan, fotrlieo boppteutaly softablene formula (1) can al so be obtai ned by
reacting isocyanides of the formula (I1l) 25 R-NC (Il1l) in which WO
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cat al ysts ahlerodrhn. cust omary phase transfer catal ysts, tetraal kyl ammoni um
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cust onmary f %?Rogn%ﬂf@’ﬁ gg}?eéylﬁh Uiﬁa(gcﬁalb furt Of¢ leﬁa(}ngrmegﬁﬁ reacting fettazoles of the

general formula (II) in which R’ is as defined above

with iodine, if appropriate in the presence of an acid and, if appropriate, in the presence of an

15  oxidizing agent.

This reaction is generally carried out between 0°C and 150°C, preferably between 20°C and 130°C
and particularly preferably between 80°C and 110°C.

Suitable for use as acids are all customary acids. Preference is given to using acetic acid or sulfuric

acid.

20  Suitable for use as oxidizing agents are all customary oxidizing agents; preference is given to using

KMnO,, HNO;, H,O, or peracetic acid; very particular preference is given to using KMnO,.

The compounds of the formula (I) have strong microbicidal action and can be used for controlling
unwanted microorganisms, such as, for example, fungi, bacteria and algae. The compounds of the
formula (I) are preferably used for controlling unwanted microorganisms in the protection of

25  materials.

In the protection of materials, the compounds according to the invention can be used for protecting

industrial materials against attack and destruction by unwanted microorganisms.

In the present context, industrial materials are to be understood as meaning non-living materials

which have been prepared for use in industry. Industrial materials are, for example, adhesives,



which for their part do not react with the starting materials used.
Preference is given to using 10 chlorinated hydrocarbons, particularly

pref erably chl orobenzene, methylene chloride or chloroform The conpounds
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t he presence o oxi di zing agent. This reaction Is generally carried

out betwee }war%@dmm mairsisey BBl garhln sisekedmclearryed Bp icraprdamens: iPet off | y
preferably ]PR)@E%% B1a8l Q’oiaé)gmgyl%ggblm§%atte@mr§ntfs %hlél’?‘xﬁa)a& i ?ﬁu% bHhife rﬁﬁl 1pl?cld§(§n0”ar y

acids. Preference is gl ven O usin acetic acid uri c aci d
Suitabl e feof rrufseora%usmrmyzalmbiaglemtogmha@ndvqm% u@attwﬁrly thy pefitext |<?§ tl@gx@fmest

Pty eol oy B BBl HaHNEs WG oDy ((E0RRL RSN 6 JEL pak Pl |

particular preference is given to udi e compoun
(1) have stardmgrdriegthebwood adinta.qildsties, mding:buhnmtsusédeat Uanstim)hw@d l'i ng
unwant ed m croorgani snms, such as, for exanple, fungi, bacteria and al gae.

The SomROuRe Blpblifs of GhaTuhub gn UG AR TAP N cRR s d, E PartRBIRD Aol for

unwant ed m croorgani sns I n otec
protecti onpmtectmg eoddaplsstict, heolmg rhqimmmls aqucounrdgamg: drondrgﬁmm disperstons andocnatirge
used for pro attack and destruction by

unwant ed n? Cq'E 815’r 8n?sspﬁglgs Yaﬁnlfl}$%oﬁ%S?eé%?gaglgaatg%%%y TRETSETPA naterials are to

be understood as neaning non-living materials which have been prepared for
use i nl1dndbsdniples df ndersbrgaradmsiettier eiralc@ahle ef bfidng shoangugmdataahvd.sir ebage WDthe
2006/ 012996 7 PCT/ EP20 07824 . si zes nd ardboard t ext,i|.es

ot hor DB TG PR HOES Tab e oHa, Bleact 0g: TRBePERy AP HelAts and
ot her mat 66ﬂgﬂ{1§nsl\:ﬁ|h€ hct@\&rbob@oaidts at kiedfoatuld €Btacenriddg iy thel Rvatiog ardfamy allart s

of production ants, nmpl e coolln ter rcuits, which my b

i npai r ed b?lga{rﬁER‘ﬁ%‘t F‘IIBWCB%’E ﬁl %?Odrﬁlsé?]t% %Wy%ggwg\é\gé%?rf%ﬁtﬁg as
i ndustri al aggeliRrabah$ shfe brpgiGRNheKictdh. t he pr esent 5 invention. Industrial
materials which are preferably to be protected are adhesives, sizes, paper

and cardbo | eat h od, paints, | astic coolin Iubrlcants and
heat - t fans qroqr'gﬁgﬁnag the fo ow?ng ge:nera may bg men’ntonedS by way of example:

Alternaria, such as Alternaria tenuis,

Aspergillus, such as Aspergillus niger,

Chaetomium, such as Chaetomium globosum,
" Coniophora, such as Coniophora puetana,

20  Lentinus, such as Lentinus tigrinus,
Penicillium, such as Penicillium glaucum,
Polyporus, such as Polyporus versicolor,
Aureobasidium, such as Aureobasidium pullulans,
Sclerophoma, such as Sclerophoma pityophila,

25  Trichoderma, such as Trichoderma viride,
Escherichia, such as Escherichia coli,

Pseudomonas, such as Pseudomonas aeruginosa,



The conpounds of the formula (1) according to the invention are particularly
suitable for protecting wood, plastics, cooling |ubricants, aqueous organic
" or inorganic dispersions and coating systens, such as paints, varnishes or
pl ast ers ag&io06/at29a¢k by m croor gani s8.- 10 Exanpl es of nPCY/BBREAr0%ers

whi ch are capabl e of brining about degradation of, or change in, the

I ndustri al Swgthglocakss, art anbtapylavagcubauremsnt | oned are bacteria, fungi, yeast,
al gae and sline organisns The active conpounds of the formula (1)

ﬁgfg;dl ng gﬂlg;[ 21%: v Q}ac%o 8%{%30 k abvle tigoglflcgn b s%%j]?nlsdlv(léx 1‘1n apl e%{e‘fsslrl)e%la}}no €al so
agai nst sl |anethe1rfgamb&@gammisthalcmmn$. 15 M croorgani sns of the fol |l owi ng

genera nay be nentioned by way of exanple AIternaria such as AItenaria

tennis, Ius uch as As er

Chaet oni um grb g % RS HES gﬁysg rrr\lfc%lpﬁmpa lf)su r{l‘%ea%gattwe A GmEe'ﬁjtds Rls,
such assLe nmkmrs thérerfi danl SurtheRasre bl donwﬂned $it6 buaemdre ﬁd)rﬂ'lulaltlbltlm@hmmmtlons

Pol yporus, such as Pol yporus versjcol or, Aureobasidi um .suc

At Sobas: GiTHIE RO S Du Shnloras e HETEe SOBHo B SORERes s
Tri choder mgppolysdéeib sidstarddek.choder ma viride, Escherichia, such as Escherichia
coli, Pseudonobnas, such as Pseudonbnas aeruginosa WO 2006/ 012996 - 8 -

PCT/ EP2005/.007824 St aphyl ococcus, such a | ococcys aur The
conpounds _( at2 E’Bﬁlﬂﬁoﬁfg ary SORRRSTORY &I PrgAre ahagrgo YIE T T ??Bg,meﬁns e any

M xture W tibi@R8mpened W extédter) i RCHduDsolveftsl HqhidfRl g4ked @dbPr&sur&RREBEong on
their respectlve physi cal and/ or chem cal properties, the active conpounds

or 5 nilxt SRESTS I aRRERHFiaE AYithithfy SR &f Trpleeane thabis slsdgrsiand/er dipetsaipangor foam-
formul at i ongumeRUEMh@ SxSRlethide@RS watef rﬁ-’is Sl r})%SSlb‘?éJ PER HOAEmpR VLRI cSsolVeRB TS .

pastes, or aéﬂ)ﬂila?rff sol%gl{tsC) %gleitlﬁlg, su\{tgglg llqllllg (:)sol(zlf?.npt)s'S greegrorlngtlcs such as xylene, toluene or
alkylnaphthalenes, chlorinated aromatics or chlorinated aliphatic hydrocarbons, such as
chlorobenzenes, chloroethylene or methylene chloride, aliphatic hydrocarbons, such as cyclohexane

15  or paraffins, for example mineral oil fractions, alcohols, such as butanol or glycol and their ethers and
esters, ketones, such as acetone, methyl ethyl ketone, methyl isobutyl ketone or cyclohexanone,
strongly polar solvents, such as dimethyl formamide and dimethyl] sulfoxide, and water. By liquefied
gaseous extenders or carriers are meant liquids which are gaseous at ambient temperature and under
atmospheric pressure, for example aerosol propellants, such as halogenated hydrocarbons and butane,

20  propane, nitrogen and carbon dioxide. Suitable solid carriers are: for example ground natural
minerals, such as kaolins, clays, talc, chalk, quartz, attapulgite, montmorillonite or diatomaceous
earth, and ground synthetic minerals, such as finely divided silica, alumina and silicates. Suitable

solid carriers for granules are: for example crushed and fractionated natural rocks such as calcite,
marble, pumice, sepiolite and dolomite, and synthetic granules of organic and inorganic meals, and

25  granules of organic material such as sawdust, coconut shells, maize cobs and tobacco stalks. Suitable
emulsifiers and/or foam-formers are: for example nonionic and anionic emulsifiers, such as
polyoxyethylene fatty acid esters, polyoxyethylene fatty alcohol ethers, for example alkylaryl
polyglycol ethers, alkylsulfonates, alkyl sulfates, arylsulfonates and protein hydrolysates. Suitable

dispersants are: for example lignosulfite waste liquors and methylcellulose.

30  Tackifiers such as carboxymethylcellulose and natural and synthetic polymers in the form of
powders, granules or latices, such as gum arabic, polyvinyl alcohol and polyvinyl acetate, and natural
phospholipids, such as cephalins and lecithins, and synthetic phospholipids, can be used in the

formulations. Other possible additives are mineral and vegetable oils.



pol ymeric substances. These fornul ati ons and conpositions are prepared in a
known manner, for exanple by m xing the active conpounds w th extenders,
that is, liquid solvents, |iquefied gases under pressure, and/or solid 10
carriers, WOaps@p996ate with the use of9surfactants, that PCI/EROIPEIFR s
and/ or di spersants and/or foamforners. If the extender used is water, it is
al so possi iigpdseiblaseust ovlomnta sphes morgant pigeity dortesammme irgruilde; tpyumokide mds .
Essenti al | Sui t | 0 t r r ol sych | ene

t ol uene or )éfus?l?(n I nap%f“]ﬁ qq arlllgcs%1 és fgr ?%%t gsd ag%aggahleg%ﬁ%r&%h %?tluzr%t% fnetal
aliphatic blgmﬂarlwamﬂndmt;uffswcﬁ\ tra nuglehis sodben zdt3ef jrog mhapganesehhdrem eomper, weliahy | ene
chl ori de, hatlc $ drocarbons, such as cycl ohexane 15 or paraffins, for
exanpl e nlﬁ@ ? o i ¥3Ct|ons alcohols, such as butanol or glycol and their
ethers and esters, ketones, such as acetone, nethyl ethyl ketone, methyl

i sobut yb kéhorfmtatiegscg@xlamdamam@ﬁse BétwesngDy nd| H% D9l weiplitsef stied casipdindet hyl
f or mam de ang ghneth 5 Igg%% nd water. By liquefied gaseous extenders
or carrier 84 ¥kﬂﬁﬁenlaa$ S YRR ar e gaseous at ambient tenperature and
under atnospheric pressure, for exanple aerosol propellants, such as

hal ogenat edhépebsat anteation ditheb vdlaee to Zﬂcraﬁﬂﬂﬁl’kﬁ)mpﬁhﬁdirﬁg&@ecﬂ&d ted Eapounds

di oxide. Suitaple solid carrlers are: for exa round n tura m neral s,

such as ka@fPiiing g theiavenfign gnd compriging gf Igpst one ‘featp% e an APFIPERTL e or

di at omac eoy@ceselag btkiliag aft, QUAPPropyiite "Rithé: aRiiMRE MdlaSly asmfboa@odddm ah Ythislcase ded
silica, alumna and silicates. Suitable solid carriers for granules are:

for exAfpl decactEnh EompaAdY Fa¥ theoprateat hergin Filkier frosoled i ©r 25| WFReasionsyefy b e,

pum ce, seph@kiche TRNG WAL 8PElRnts BREiES W8 bi A1 GkRAhRgRlc Bfvaani ¢ and
i norganic neals, and 25 granules of organic material such as sawdust,

coconut shells, mize cobs and tobacco stal ks. Suitable emul 5| fiers and/ or
f oam f or mere &ffisacyfagd ths AT SPRSAPBH e Aeve foRewds /f fhsi fomayia (D gnd 1of e

pol yoxyet hMArﬁ‘ﬂ%@itl&ﬁtptrébaﬁﬁlk GheRSHoR! Bf preQrdbRXH & RoHnERBors 3t kéﬁe@l EanBth&éaQ&irb%r for
exanpl e al kylaryl yglycol ethers, alkylsulfonates, ~al kyl fates,

aryl sul f onaddeng, aﬁdtpmrpma& nfurihedr mtm@@@l comriopngds) élmgm%eb@&ﬁ@léeSarl@rbm@ﬁ
exanpl ?5' | gRQ HPJS of‘ ?th%ﬁagﬁvee clo 96{91'21§ S@qua%&egﬂe !:cltxjﬂlln(?ﬁ & tlvﬁoﬂ@g&hﬁml %?ul&ucr'

as car boxymat nat ura synt etl C poly rsint or m of
powder s, gcféqmlse@ agy fot aianmbsaddsmai pagecgermamatbn@cts pldlesevninptes alag bl 2 widet

pol .yVi Dyl gcqlglg}a%) thuﬁﬂEanr}ﬁlé O?p%ndgaccglgmcg)ltégl entl%}ﬁICh as cephal i ns and

| eci t hins, Icp I pI ¢an be used in the formulations.
Q her possible addl tives are mneral and vegetable oils. WD 2006/ 012996 - 9-
PCT/ EP2005In0at24ses, synergistic effects are obtained, i.e. the activity of the mixture is greater than the

activity of the individual components. The following co-components are found to be particularly

20 favorable:
triazoles such as:

azaconazole, azocyclotin, bitertanol, bromuconazole, cyproconazole, diclobutrazole,
difenoconazole, diniconazole, epoxyconazole, etaconazole, fenbuconazole, fenchlorazole,
fenethanil, fluquinconazole, flusilazole, flutriafol, furconazole, hexaconazole, imibenconazole,
25  ipconazole, isozofos, myclobutanil, metconazole, paclobutrazole, penconazole, propioconazole,
prothioconazole, simeoconazole, (+)-cis-1-(4-chlorophenyl)-2-(1H-1,2,4-triazol-1-
yl)cycloheptanol, 2-(1-tert-butyl)-1-(2-chlorophenyl)-3-(1,2,4-triazol-1-yl)propan-2-ol,
tebuconazole, tetraconazole, triadimefon, triadimenol, triapenthenol, triflumizole, triticonazole,

uniconazole and their metal salts and acid adducts;

30 imidazoles such as:



It is possible to use colorants such as inorganic pignents, for exanple iron
oxi de, titanium oxide and Prussian blue, and organic dyestuffs, such as
alizarin dyestuffs, azo dyestuffs and netal phthalocyanln dyestuffs, and
trace nutriéARa06QiaA%s salts of iron, m@nganese, boron, & P2083/BR%e4
nol ybdenum and zinc. 5 The fornulatlons general ly conprlse between 0.1 and
95% by wei gletriredzolgc biferazado rpbioberdle, epmetals, fbrlaparnibt imeeatil, Asegarpzals gk digeopegolsht .
The preseng, Jhﬂw&!;'t 'n{?(gmﬁééiet g&ﬁ“ rﬁz%Lét ocixf?)rd}‘ Rﬁhﬁblga'tm&%fmxos {hi@R%1 aﬁ?é}s(@d on
t he compounds accordin e |nv ntion and conprising at east
sol vent orCUMkmmeXEﬁU3éhs&wwu@néﬂpm@pdﬂatew&ﬂpﬂ@@@@@Wﬁ@daU¥lI|ar|es and, if
appropriate, further antimcrobially active conpounds. In this case, 10 the
active co : herein either in dissolved formor as
suspenS|og§9H?g% Hyﬁgﬂﬁﬁ@&gﬁﬁeﬁsolvents or diluents are either water or al
customary organic solvents. The efficacy and the activity spectrum of the
active &onpuymidol,dthidbatef fonanmcd nidppnipyrah, wiaritob pywonfodiiamions pr epar abl e
therefrom of precursors or of fornmulations in general can be increased by
adding, if i,m crobial conmpounds, fungicides,
bacter|0|déggﬁﬁgggha&)emmy%@%ﬁﬁggg%lg:des or other active conmpounds, so as
to widen the spectrumof activity or to obtain particular effects such as,
f or exanpl é¢nodatdl, t Pasbatimpreetbexini owlfaxjdé, nsyclifhsaud.s . feﬁﬂan@me fritatilir &gcareapilhave
a wder a sp m he nds ng..1t e n. In
many cases%th g%x15$%%m§ffé%?§ gre 3§ﬁ§?%gd nﬁ&ﬁﬁ%ﬂ%e 3% EH bw¥g$%ﬂﬁ
m xture |sogm@abmntﬂm&m,&héwmact|V|ty of the individual conponents The
fol |l owi ng co-conponents are found to be particularly 20 favorable:

triazohgs %%ﬁﬁm?%e qb§§ gm azocyclotin, bitertanol, bronuconazol e,
cyproconazol’e, ? razo e di f enoconazol e, di ni conazol e, epoxyconazol e,

et aconazol e, fenbuconazole, fenchlorazole, fenethanil, fluquinconazole,
flusilazol @;bin‘ldﬁmt,rria&ffmb,,butemaﬁmnbczldbreﬂ-(lﬁezxaé,@ﬁazimleéybi:trﬁ-@ejmm);azoI e, 25

i pconazol e, isozofos, myclobutanil, netconazole, paclobutrazole,
penconazol ] zol e, prothioconazol e, sinmeoconazol e,
(+)-cis-1-]ﬂkgﬁﬁggggﬁg%yl) 2-(I1H1,2,4-triazol-1- yl)cycl ohept anol,

2-(l-tert-butyl)-1-(2-chl orophenyl)-3-(1,2,4-triazol-I-yl)propan-2-ol,
t ebuconaz oﬂiel;llotluanidatnrb)dﬁmidefolnqt,ifbldﬁome@waptarr, icgdefokenol , triapent henol,
triflum zole, triticonazole,
benzimidazoles such as:
15  carbendazim, benomyl, fuberidazole, thiabendazole or their salts;

morpholine derivatives such as:

aldimorph, dimethomorph, dodemorph, falimorph, fenpropidin, fenpropimorph, tridemorph,
trimorphamid and their arylsulfonate salts such as, for example, p-toluenesulfonic acid and p-

dodecylphenylsulfonic acid,;

20  benzothiazoles such as:
2-mercaptobenzothiazole;
benzothiophene dioxides such as:
N-cyclohexyl-benzo[b]thiophenecarboxamide S,S-dioxide;
benzamides such as:

25



uni conazole and their netal salts and acid adducts; 30 i m dazol es such as:
WO 2006/ 012996 -10- PCT/ EP2005/007824 clotrimazol e, bifonazole, clinbazole,

econazol e, fenapam |, inmazalil, isoconazole, ketoconazole, |onbazole,
m conazol e W®2§aerta2¥%t e, prochl oraz, trilfll-um zol e, thi azol ®&A/EP2005/007824
1-im dazolyl-1-(4"- chl orophenoxy)- 3, 3-di net hyl but an- 2-one, and their netal

sal ts and asidirhadatie#srifhpyomdiyieszdjdnpmideniedpfi@smsuch as: 5 ancymi dol ,
but hi obate, fenarinol, nepanipyrin, nuarinol, pyvoxyfur, triamrol;

succi nat e 9&9’){?&?&%@&%‘#@' bitors such as: benodanil, carboxim carboxim
sul f oxi de, cyclaf’l uram fenfuram flutanil, furcarbanil, furnecycl ox,
nmebeni |, nmepronil, nmethfuroxam netsulfovax, nicobifen, pyrocarbolid,
oxycar boxi boricSkidy bag est®eédesx; 10 napht hal ene derivatives such as:
terbinafine, naftifine, butenafine,

3-chloro- 74 ala%}%fi ?nfdlférggnalﬁdégy#t}%(leg& ?Wﬁoro sul f enam des suc_h as:

di chl of | uani pet captan, captofol;

benzi m dazol es such as: 15 carbendazi m benorryl f uberi dazol e, thiabendazol e
or thei$ shinzg, almhoﬂ)hahcimépomlndnvﬁitrhales 1§du$(hﬂ1$oxyaiedhblh’ér5p¢imefdiylmitdhmﬁdmph
dodenor ph, ,fal | @% i n [ h,tri W [ am d
and their ar? 1S fona lklel-ﬁsdS s"mguce nebU? gph%lfgwaé,&ép? 0 hproa]lsy I%%mﬁgm d
and p- dodbagdnpb@m}ah&ué f ochlaidaci d- [1Bcblﬁbydzmy‘mamzbl,é{diosoicindaashdm-4-yl] 1,3-bis-

N Cycl onex PURERBSRERIR ofREREC aPBORHA e 5 A Uraey e P, sias SHeH as:
25 hemiformal, 7-ethylbicyclooxazolidine, hexahydro-S-triazine, hexamethylenetetramine,

10 N-hydroxymethyl-N’-methylthiourea, methylenebismorpholine, sodium
N-(hydroxymethyl)glycinate, = N-methylolchloroacetamide, oxazolidine, paraformaldehyde,
taurolin, tetrahydro-1,3-oxazine, N-(2-hydroxypropyl)aminemethanol,
tetramethylolacetylenediurea (TMAD);

isothiazolinones such as:

15  N-methylisothiazolin-3-one, 5-chloro-N-methylisothiazolin-3-one, 4, 5-dichloro-N-
octylisothiazolin-3-one,  5-chloro-N-octylisothiazolinone, = N-octylisothiazolin-3-one,  4,5-

trimethyleneisothiazolinone, 4,5-benzoisothiazolinone;
aldehydes such as:

cinnamaldehyde, formaldehyde, glutardialdehyde, B-bromocinnamaldehyde,
20  o-phthaldialdehyde;

thiocyanates such as:
thiocyanatomethylthiobenzothiazole, methylenebisthiocyanate;
quaternary ammonium compounds and guanidines such as:

benzalkonium chloride, benzyldimethyltetradecylammonium chloride, benzyl-
25  dimethyldodecylammonium  chloride,  dichlorobenzyldimethylalkylammonium  chloride,
didecyldimethylammonium chloride, dioctyldimethylammonium chloride, N-
hexadecyltrimethylammonium  chloride,  1-hexadecylpyridinium  chloride, iminoctadine

tris(albesilate);



WD 2006/ 012996 - | 1 - PCT/ EP2005/ 007824
2,6-dichloro-N-(4-trifluoronethyl benzyl)benzam de, tecloftalanm boron
conpounds such as: boric acid, boric ester, borax; formal dehyde and

f or mal dehy dé0 2e06H8P¥g conpounds such asl2-5 benzyl al cohol PCT/EP2005/007824
nono( pol y) hem formal , 1, 3-bi s(hydroxynet hyl)-5,5-di net hyli m dazol i di ne-
2, 4- di one (ddvioMedivativessostaasol i di ne, n-butanol hem formal, cis-
1-(3-chloroallyl)-3,5, 7-triaza- 1-azoni aadamant ane chl oride, 1-]

1, 3-bi s(hy | & T |
(hydroxynengi§ur&h¥tﬂgz§ﬁgﬁgQHBhy%gﬁég}ugg%hé XXL%“%E%WP %fgloPmﬁﬁﬁmnd
et hyl ene gBym@ho2&emvmn}ﬂm$mwveéwhymbnnyczbbﬂazmmﬂﬂ|damol34nmn023(hmd02-
hexahydro- S-tri n t hyl enet et r am ne

N Iyl oxy mEROT RSty RSBt aS S e oReREs: e mrmme ~swicaremac. >
N—(hydr@xymﬁbnmhMthmwammawbhbmﬁﬁawh&hﬁhbmmpﬁmﬁmﬂymdﬁmnnaazoI|d|ne,

par af or mal dehyde, taurolin, tetrahydro-I|, 3-oxazi ne,

N—(2-hydrox%%rgpxl am nemet hanol , tetramnethyl ol acetyl enedi urea (TMAD);
i sot hi azol PAORES"SEh as: 15 N nethyli sot hi azol i n- 3- one,

5-chl oro- N-net hyl i sot hi azol i n-3-one, 4, 5-dichloro-N

octylisot h'tr&i@hdyﬁherﬁ)l Oﬂ&:tra&ﬂ@b;ﬂ@ﬂﬁ N3adthlissohtdnophzli Nejselimethyl-4-chlorophenol,

N-octylisothjazolin- 3- th I nei sof. hi azol | ,

o bonzor COPRTRbEN: SatBr BB L pheRa: o\ iR BRYAToroP STl FEfye.
gl ut ar di al g&@&&dﬁybeﬁobﬂéom@ﬂlﬂlnanﬁjhsi&byﬂ)emzoatzo opppiihal ghadrdgbysieate,  butyl

t hi ocyanates such as: th|ocggnatonethylthlobenzothlazole

met hy| &RebPIWEHOBLSEAAEe: at er FAYORPARARMEM c SpisEEe Ang glRRFEiRe®lsuch
as: benzal b%ﬂéﬂ&lﬁh@rﬁﬂl QLD 4G b@ﬁwm&tﬂylﬁ&hl@w)ﬁ@h& agdeL.ybAOPRALHIhARAb yihenol,

benzyl - i met hyl dodecyl anmoni um chl or
di c hI or obeﬂi@pﬁﬂimﬁéltnwgﬂwﬂhm thel féhqlwmiéalts a9 @ikalingicamh merbsat®ini um

chloride, dioctyldinethylamoni umchloride, N hexadecyltrimethyl ammoni um
chloride, Jidexaseiiniyhbitlalth #ilogd gdupdoh s noct adi ne

bronopol, bronidox, 2-bromo-2-nitro-1,3-propanediol, 2-bromo-4'-hydroxyacetophenone,1-bromo-
15  3-chloro-4,4,5,5-tetramethyl-2-imidazolidinone, B-bromo-B-nitrostyrene, chloracetamide,
chloramine T, 1,3-dibromo-4,4,5,5-tetramethyl-2-imidazolidinone, dichloramine T, 3,4-dichloro-
(3H)-1,2-dithiol-3-one, 2,2-dibromo-3-nitrilepropionamide, 1,2-dibromo-2,4-dicyanobutane,
halane, halazone, mucochloric acid, phenyl (2-chlorocyanovinyl) sulfone, phenyl (1,2-dichloro-2-

cyanovinyl) sulfone, trichloroisocyanuric acid,
20  pyrndines such as:

1-hydroxy-2-pyridinethione (and their Cu, Na, Fe, Mn, Zn salts), tetrachloro-4-methyl-
sulfonylpyridine, pyrimethanol, mepanipyrim, dipyrithion, 1-hydroxy-4-methyl-6-(2,4,4-
trimethylpentyl)-2(1H)-pyridine;

methoxyacrylates or similar such as:

25  azoxystrobin, dimoxystrobin, fluoxastrobin, kresoxim-methyl, metominostrobin, orysastrobin,
picoxystrobin, pyraclostrobin, trifloxystrobin, 2,4-dihydro-5-methoxy-2-methyl-4-[2-[[[[1-[3-
(trifluoromethyl)phenyljethylidene]amino]oxy]methyl]phenyl]-3H-1,2,4-triazol-3-one ~ (CAS-No.
185336-79-2);

metal soaps such as:



tris(al besilate); WD 2006/012996 - 12 - PCT/ EP2005/ 007824 i odi ne
derivatives such as: diiodonethyl p-tolyl sul fone, 3-iodo-2-propynyl
-al cohol, 4-chl orophenyl - 3-i odopr opar gyl f or nal ,

3- brono- 2, B“th@gglgmgropenyl et hyl carbaggte, 2,3, 3-triiodogbihprad
3- brono- 2, 3-di i odo- 2- propenyl al cohol, 3-iodo-2-propynyl n-butylcarba nate

3-1 0do- 2- pr QRY BYhe l?neﬁ?sxtYA g@ﬂpglamtz‘?nc ith I"ﬁ fy%c qusXﬁ'XJlds na ofhenoic acids and

cycl ohexyl carbamat e, 3-10do-2 propyny eny car anate phe S such as:
tribr ormpheﬁ@lsphon@tmé@hﬂ e, dprrapople, tBLrmehthwamﬁ@th@@hérﬁlhylhexanoate tin oleate,

3, 5-di net hy; dn él-ro% aft 'B@&Q%}tf g%eﬁ %%&ﬁ}%%@’]:%?pe? oaﬁﬂéyc'ogée ‘é@'t}%h{%%}x%%' cqpper

tricl osan, exac met’hy ydro enzoat e
p- hydroxybeﬂ%@awemwppbpwmmpCMyﬂrba@@ﬁnzmamaﬁﬂbummmnmawpmhyan%yw@Hmu@mae

octyl p-hydrox ginzoat hen¥ nol, m phenyl phenol, p-phenyl phenol
p

4 (- tort bRSTSHe A0 Risepii A berpece)

4-(2-isopropy| 4- et hyl phenoxy) phenol, 4-(2, 4-di nmet hyl phenoxy) phenol and
t hei r al kal inetateshld susladst s and al kal i ne earth nmetal salts; mcrobicides with
an activated hal ogen group such as: bronopol, bronidox,

2- brono- 2- n| r,opanedi ol no 4' dro eto he -bromm- 15
3-chl oro-4, ff t%ogghf r’i‘e?%llsr@’i‘ hcoppef Zr’nrlﬁ 3’&‘%0&5?8 ﬁmﬁ¥5 argx%lr o?rnﬁat%’rsi ro’s % reé?]m &
chl or acet amodﬁ!ar hyd:bk}@laﬁ)ﬂhane sddium dichromate, potassium dichromate, potassium chromate copper

1, 3-di brono-4 nethyl-2-imd zoI| i none, di chl m ne T,

3 5 i ot orssait gl LR Rl vt Tnd Ak Bl B e B e ny o de,

1, 2-di bronp- 2, 4-di cyanobut ane, hal ane, hal azone, nucochloric acid, phenyl
(2-chIoHDcw&vabth& sul fone, phenyl (1, 2-dichloro-2- cyanovinyl) sulfone,
trichl oroi socyanuric acid; 20 pyridines such as: 1-hydroxy-2-pyridinethione

d thei h 4-
Sal Tony! by TRHEA T e el B S SRS oy AT TPHY i bxide, Cuz0, Cu0, Z00;
1- hydroxy-4-nethyl -6- (2, 4, 4- trimethyl pentyl)-2(1H)-pyridine;

met hoxyacr ydxadigisg apents sudhlagr such as: 25 azoxystrobin, dinmoxystrobin,
fl uoxastrobi n, kresoxi m nethyl, netoninostrobin orysastrobi n,

pi coxystro racl.ost robj rifloxystr
D 4-di hydr Yothoglt PRSI teid, ST P
dithiocarbamates such as:

15  cufraneb, ferban, potassium N-hydroxymethyl-N’-methyldithiobarbamate, sodium
dimethyldithiocarbamate, potassium dimethyldithiocarbamate, macozeb, maneb, metam, metiram,

thiram, zineb, ziram;

nitriles such as:

2.4,5,6-tetrachloroisophthalonitrile, disodium cyanodithioimidocarbamate;
20 quinolines such as:

8-hydroxyquinoline and their copper salts;

other fungicides and bactericides such as:

bethozaxin, 5-hydroxy-2(5H)-furanone, 4,5-benzodithiazolinone, 4,5-trimethylenedithiazolinone,
N-(2-p-chlorobenzoylethyl}hexaminium chloride, 2-0x0-2-(4-hydroxyphenyl)aceto-
25  hydroxycinnamoyl chloride, tris-N-(cyclohexyldiazeniumdioxy)-aluminum, N-(cyclo-
hexyldiazeniumdioxy)-tributyltin or its potassium salts, bis-N-(cyclohexyldiazeniumdioxy)-copper;

iprovalicarb, fenhexarmde, spiroxamine, carpropamid, diflumetorin, quinoxyfen, famoxadone,



(trifluoromethyl)phenyl]ethylidene]am no] oxy] nethyl]phenyl]-3H1,2,4-triazol
-3-one (CAS-No. 185336-79-2); netal soaps such as: WD 2006/012996 - 13 -
PCT/ EP2005/ 007824 salts of the nmetals tin, copper and zinc w th higher
fatty aci dVORMH2M ds, napht henoi ¢ adi*fds and phosphori FCIERIO0HMT 824,
for exanple, tin naphthenate, tin octoate, tin 2-ethyl hexanoate, tin ol eate,
ti n phosphaelgoxorim dseéen@iar eS-methyp e furaragipirh el dv@midso ppahalaxytMatbenthvvgpeab,

2- et hyl hex . .0). eat. r e, copper benzoate, zinc
napht henat %{gggf%lﬁdg’ %&Bge%mel,d’ Jia%%%l’e?? %?ﬁ@ﬁﬁg%gg}z%[%{ﬂ’ 5 zinc oleate, zinc
phosphate, zinc benzoate; nmetal salts such as: salts of the netals tin,
copper, zi Aeg, Zrerd uadosaingizrzoniEtteaongod indprpbratsdunte polywerctmaerials or exanpl e,
copper hydroxycarbonate, sodium di chromate, potassium di chromate, potassium

chromat e, %%%eciaﬁgg{e?eﬁgdaﬁ%?ﬁﬁfeswﬁhoride’ copper borate, zinc

fluorosilicate,” cop uorosilicate; 10 oxides such as: oxides of the
metals tin, copper and zinc, such as, for exanple, tributyltin oxide, Cu20,
CuO, Zn®, azxémdrdé, rbgorauyerazsleseprocanazolhydieldefartragodr dixraezolp aliwers thexacawdzole,

pot assi um | § : ' E]i r? e S yfr fer ¢
pot assi um ﬁﬁh?fg‘ra 60%%8?%)%%0 [ 81%&0 '%Iznglg’t %’i’%ﬁ%‘?g%‘rr%f %I?ﬂugogi %?K?Huamd,e ﬂem@lpe’
di met hyl di teih6oawaba rarbexin pbdnasd]thinpletherStdgibxite hydarkieantatxenidan bogelonil,neb,
metam net| 1. thiya in Ira jtriles such as: . .
s, o el aemraarsaRt P Sy 7 ol bhoniey e Bi o Ao B e,
20 qui nol i isetiageldlB-arg; BehigroHNoxytllisohiazoleh-Rokt, t Kettyliwdfyelin-3-ahd, Sdichleioler
fungiciges and glactericides such_ as: bethozaxin F-.h droxy-2(5H) - f ur anone,
05 berd oaPeHPaTBETITGHG., T oIl BT GBI AR baote habentaf3l,
N- ( 2- p- chl perabiesEiMOligsdRY | NABXARGAYh1oFYTdMlifsrheli@nol, benzyl alcohol (hemi)formal, N-
2- 0X0- 2- (4- hydr oxyphenyl ) acet o-
( me%ylolch%?oacetz}/nﬂzie, N-(2-hydroxypropyl)aminemethanol, glutaraldehyde, omadine, Zn-
omadine, dimethyl dicarbonate, 2-bromo-2-nitro-1,3-propanediol, 3-iodo-2-propynyl n-
butylcarbamate, bethoxazin, o-phthaldialdehyde, 2,2-dibromo-3-nitrile-propionamide, 1,2-
15  dibromo-2,4-dicyanobutane, 1,3-bisthydroxymethyl)-5,5-dimethylimidazolidine-2,4-dione
(DMDMH), tetramethylolacetylenediurea (TMAD), ethyleneglycolhemiformal, p-hydroxybenzoic
acid, carbendazim, chlorophen, 3-methyl-4-chlorophenol, o-phenylphenol..

Apart from with the abovementioned fungicides and bactericides, mixtures with a good efficacy

are, moreover, also prepared with other active compounds:
20  insecticides / acaricides / nematicides:

abamectin, acephate, acetamiprid, acetoprole, acrinathrin, alanycarb, aldicarb, aldoxycarb, aldrin,
allethrin, alpha-cypermethrin amidoflumet, amitraz, avermectin, azadirachtin, azinphos A,

azinphos M, azocyclotin,

Bacillus thuringiensis, barthrin, 4-bromo-2(4-chlorophenyl)-1-(ethoxymethyl)-5-(trifluoromethyl)-
25  1H-pyrrole-3-carbonitrile, bendiocarb, benfuracarb, bensultap, betacyfluthrin, bifenthrin,
bioresmethrin, bioallethrin, bistrilfluron, bromophos A, bromophos M, bufencarb, buprofezin,

butathiophos, butocarboxim, butoxycarboxim,

cadusafos, carbaryl, carbofuran, carbophenothion, carbosulfan, cartap, quinomethionate,
cloethocarb, 4-chloro-2-(2-chloro-2-methylpropyl)-5-[(6-i0odo-3-pyridinyl)methoxy]-3(2H)-
30 pyridazinone (CAS-RN: 120955-77-3), chlordane, chlorethoxyfos, chlorfenapyr, chlorfenvinphos,
chlorfluazuron, chlormephos, N-[(6-chloro-3-pyridinyl)methyl]-N'-cyano-N-methylethane-
imidamide, chlorpicrin, chlorpyrifos A, chlorpyrifos M, cis-resmethrin, clocythrin, clothiazoben



25 hydroxyci nnanoyl chloride, tris-N-(cycl ohexyl di azeni undi oxy) -al um num
N- (cycl o hexyl di azeni undi oxy)-tributyltin or its potassiumsalts,

bi s- N- (cycl ohexyl di azeni undi oxy) - copper; iprovalicarb, fenhexam de,

spi r oxam n&O gHopHdWeni d, di fl unet ori n,- 1ui noxyfen, fanoxad6R&EP20¢)/007824
2006/ 012996 - 14 - PCT/ EP2005/ 007824 pol yoxorim aci benzol ar S-nethyl,

f ur amet pyr cypobhehbthrantldentermt watmoppod] cyaeerthhs, avadlapcethdn, cyfethraf eqybalothrin,

cyfl uf enam ] t oi I, phenoxyethanol, Ag, Zn or
Cu- cont ai m’ﬁfg tztebgjpgumsta mq% ncorporated into poI ynmeric materials. Very

especially preferred are m xt ur es with 5 azaconazol e, bronuconazol e,
cypr oconaz dé¢camettiiig ebiratthrar aemetdn M. cdenaool e demblunﬁnnetlhbé,xécfomthmne dialiphos,

met aconazo !i gzm(?rie U %?@g%n%@? 1( lpf 8‘5’}1 ﬁl&p%@%mn’e bﬁ?)‘(‘? %rllc%? %-I:n?hlo {ELO%(JS u ﬁﬂ!hﬁhos

tol yl fl uani tarboxin, enzo
S, S-di oXi délcmmlhome&ydtlmamhmx difiu benzurbe N plinsdtignatel |, 3 él—dlmethylphenyl methylcarbamate

(2,2-diflugro-1 xol - 4-vyl pyrrole3 itrile

mzal |1 ARG POa P r PR sisHe S 0P R gt one,
N-oct yl i sophknazydbizfl sthedEmetdy1Cibpls didkattibnodikyifotapt hi azol i none,

mer capt obent hi azol e, thiocyanatonet hylt hi obenzot hi azol e, thi abendazol e, ,

(o) § o e e G RG HHFORS bt AR, (S0 poe O ogyl  ERfeHen bRl

gl utaral de&y@tempr@(ra@hr@ﬁos &idxaz6lPAéHREzantdl Met hyl di car bonat e,
2-brono-2-nitro-1, 3-propanedi ol , 3-i odo- 2- propynyl n- butyl carbanat e,

3?;?8@ ! n&nﬂplgg(ghg%g%%hge rgl;,/ncll)utatin o%udgl l?en%ut In, elngtrroltlllc?n pt{er? ucaran}enothlocar 15

1, 3- bi s( hytéhexyire} feyirdpathri; fhpRhd) YérpoRiamhe, mgmmamﬂfam@g fenfyEIMb4HFipronil,
tet r amet hyl_ol aceéyl enedi urea_ (TMAD), et hyl eneg ycol hem f qgr mal
p- hydr oxybBeGmEd.” Juzcgypypmy bQéﬁHE?l? n#lufcyﬁﬁowrslbh Heythginaier Hiptengtmn | TBifeionen®| |

0- pheny| phg@tazofol\Fitinzink OMnwtirh, fIBRnABR RNEIMaleO RREpHod NBifdithaste AdEmothion,
bactericides, mxtures with a good efficacy are, noreover, also pr epar ed

with ot herfogaethyas feshrprsten Brbfenprox, fagdeacpi®i des / acari ci des / nemmtici des:
abanectin, acephate, acetam prid, acetoprole, acrinathrin, alanycarb,

al di card, phstooiear bl ddAs  ral:| Hwolay, ﬁéﬁ&@pﬁdépe%éﬁh%mna”héi@%%@

am traz, avermectin, azadirachtin, azinphos A,  azinphos azocyclotin,
Baci | | us tlﬂu@rﬁm?@lymgﬂydmb@m hrin,
4- br onp- 2( 4chl orophenyl ) - 1- (et hoxyrret hyl )-5-(trifl uoronethyl)-

imidacloprid, imiprothrin, indoxycarb, iodfenfos, iprinomectin, iprobenfos, isazophos,

isoamidophos, isofenphos, isoprocarb, isoprothiolane, isoxathion, ivermectin,
kadedrin
20  lambda-cyhalothrin, lufenuron,

malathion, mecarbam, mervinphos, mesulfenphos, metaldehyde, methacrifos, methamidophos,

methidathion, methiocarb, methomyl, metalcarb, milbemectin, monocrotophos, moxiectin,
naled, NI 125, nicotine, nitenpyram, noviflumuron,
omethoate, oxamyl, oxydemethon M, oxydeprofos,

25  parathion A, parathion M, penfluron, permethrin, 2-(4-phenoxyphenoxy)ethyl ethylcarbamate,
phenthoate, phorate, phosalon, phosmet, phosphamidon, phoxim, pirimicarb, pirimiphos M,
pirimiphos A, prallethrin, profenophos, promecarb, propaphos, propoxur, prothiophos, prothoate,
pymetrozin, pyrachlophos, pyridaphenthion, pyresmethrin, pyrethrum, pyridaben, pyridalyl,
pyrimidifen, pyriproxifen, pyrithiobac-sodium,



25 1H pyrrole-3-carbonitrile, bendiocarb, benfuracarb, bensultap,
betacyfluthrin, bifenthrin, bioresnethrin, bioallethrin, bistrilfluron,
bronophos A, bronophos M bufencarb, buprofezin, butathiophos,

but ocar boxiwQ 2ag/@ryear boxi m cadusaf os,16car baryl , car bof urPai/EP2005/007824
car bophenot hi on, carbosul fan, cartap, quinonethionate, cloethocarb,

4- chl or o- 24(udalphdsor o- 2- met hyl propyl ) - 5-[ (6-i odo- 3- pyri di nyl ) met hoxy] - 3(2H) -
30 pyridazi none (CAS-RN. 120955-77-3), chlordane, chlorethoxyfos,

chl orf enapyr, chl orfenvi nphos, chlorfluazuron, chlornmephos,

N- [ ( 6- chl of ™Y HIHPEPNY! ) met hyl | - N - cyano- N- et hyl et hane- i ni dani de,
chlorpicrin, chlorpyrifos A chlorpyrifos M cis-resnethrin, clocythrin,
cl ot hi azobeslitMéh, 28048dsOkR A en, spibosad, BETdIRRYEN) SphiineSiZeh, sulfpfep ppnab)r i n

cl of entezi n, coumaphos, cyanophos, cycloprothrin, cyfluthrin, cyhal othrin,
cyhexatin, cypermethrin, cyromazin, decanethrin, deltanethyin, de n. M
deneton S, tad‘é‘ﬂé(ﬁlaﬁles-tﬁfétlﬁy?é,{’“ B?Q&Tdém“ﬂﬁufﬁ‘ ad, fieRRITIARRYS I HNATTOR, (et
1, 2- di bgnz @hepldslicibali fERJuRYE! R}HTRZAINOS, tEMIRGhrid] et n@fitebirb] thiclosH & MirenRs ,

di cl i phos, @5 dicrotaophos, difethialone, diflubenzuron, dinethoate, ,
3, 5-di net h%lmpmnﬁ{lqmngaﬂb%ﬁé,thlofanox, thiazophos, thiocyclam, thiomethon, thionazin,

di met hyl ( phgpybibsid, Walthieith; SaRIGREXUREEW, t8328fHos, triazamate, triazuron trichlorfon,

di net hyl (4- et hoxyphenyl) sil'yl nethyl -3- phenoxybenzyl ether, dinethylvinphos,
di oxat hi onriftimyndrf ineathacarb) usi | anat e, emanectin, enpenthrin, endosul fan,
EPN, esfenval erate, ethiofencarb, ethion, ethofenprox, etrinphos,

etoxazole,Vg&g&ﬁgﬁg@h@mﬂigﬁ%ﬁgﬁgyphos, f enazaqui n, fenbutatin oxide,

fenfluthrin, fenitrothion, fenobucarb, fenothiocarb, fenoxycarb,

fenpropat hrin, fenpyrad, fenpyroxi mate, fensulfothion, fenthion,

f enval éPat ewollescisrdgsii |,  fl onicamid, fluacrypyrim fluazuron, flucycloxuron,
flucythrinate, flufenerim flufenoxuron, flupyrazofos, flufenzine,

flumethringtlu LR%1dehdddVALthRALEE nidQRgaRRkos, fornmet hanate, fornothion
fosnethilaﬁmPos%ﬁﬁgzatef ¥u5®én%ro%?1#%rath1ocarb, 15 hal of enoci d, HCH, (CAS

RN. 58-89-9), heptenophos, hexaflunuron, hexythiazox, hydranethylnon,
hydr opr eneherbividdsandepeidides: i mi prot hrin, indoxycarb, iodfenfos, iprinonectin,
i probenfos, isazophos, isoam dophos, isofenphos, isoprocarb,

i sopr ot hi OL(,%R)%}IIO{.', %8ﬁ@$r?ein9&’loniif\ér?,ra%?e§rl, QIacﬁigigglﬂ)rngﬂm, ametryn, amidosulfuron, amitrole,

ammonium sulfamate, anilofos, asulam, atrazine, azafenidin, aziptrotryne, azimsulfuron,

15  Dbenazolin, benfluralin, benfuresate, bensulfuron, bensulfide, bentazone, benzofencap,
benzthiazuron, bifenox, bispyribac, bispyribac-sodium, borax, bromacil, bromobutide,
bromofenoxim, bromoxynil, butachlor, butamifos, butralin, butylate, bialaphos, benzoyl-prop,

bromobutide, butroxydim,

carbetamide, carfentrazone-ethyl, carfenstrole, chlomethoxyfen, chloramben, chlorbromuron,
20  chlorflurenol, chloridazon, chlorimuron, chlomitrofen, chloroacetic acid, chloransulam-methyl,
cinidon-ethyl, chlorotoluron, chloroxuron, chlorpropham, chlorsulfuron, chlorthal, chlorthiamid,
cinmethylin, cinofulsuron, clefoxydim, clethodim, clomazone, chlomeprop, clopyralid, cyanamide,
cyanazine, cycloate, cycloxydim, chloroxynil, clodinafop-propargyl, cumyluron, clometoxyfen,

cyhalofop, cyhalofop-butyl, clopyrasuluron, cyclosulfamuron,

25  diclosulam, dichlorprop, dichlorprop-P, diclofop, diethatyl, difenoxuron, difenzoquat, diflufenican,
diflufenzopyr, dimefuron, dimepiperate, dimethachlor, dimethipin, dinitramine, dinoseb, dinoseb
acetate, dinoterb, diphenamid, dipropetryn, diquat, dithiopyr, diduron, DNOC, DSMA, 2,4-D,
daimuron, dalapon, dazomet, 2,4-DB, desmedipham, desmetryn, dicamba, dichlobenil,

dimethamid, dithiopyr, dimethametryn,



20 | anbda-cyhal ot hrin, |ufenuron, malathion, mecarbam nervinphos,
nmesul f enphos, netal dehyde, nethacrifos, nmetham dophos, nethidathion,

met hi ocarb, mnethomnyl, netal carb, m | benectin, nonocrotophos, noxiectin,

nal ed, N 26.2006/€Qbdhe, nitenpyram novi7l unuron, onet hodRE&E/ER0&MI07824
oxydenet hon M oxydeprofos, 25 parathion A parathion M penfluron,

per met hri n,eglnagihe piRamXly ERTCO X3y @athy lethelflnydlia aethdimairen, ctipifiendshteatthobeptenidat e,

phosal on, phosnet, phos oxim pirimcarb, pirimphos M
pirirriphoseﬁ‘,ox F%FpﬁFﬁ?ﬁﬁnmet?ﬂﬁ@Bﬁﬂé pronecarb, propaphos, propoxur,
prot hi ophos, prothoate, pynetrozin, pyrachlophos, pyridaphenthion,
pyresEetBrHamxﬂymgﬁhﬁuﬂhqpkaﬁﬁ&gﬁhnmymidahmbp&dpy?ﬁnﬁﬂbﬁdmmaﬁxgFpﬁ@ﬁbﬂen,
pyrithi obac-so m 2006/ 012996 -16- PCT/ EP2Q05/ 007 in oS,
resmet hrin, uqnaqé oﬁ]@\/\?%ra'in} t*le ferrcets dpmpyen. duprglyfef@n, ugrﬁpwggéad%ugmpmt@

spi r odi gl Offﬁlfbnoﬁ PrRBRS | iiRsbhlctidbiDt MPoxypyt!, Fo@EQfen, f&s@ﬁmﬁe' FsahbtiR! Sambpoi | S,
t ebuf enozi de, tebufenpyrad tebuplrlnphos tefl ubenzuron, tefluthrin, 5

t emephos, HWPIRWL (BFBIIPEOPropBtly adhiPY niitesloracwentybe (NMImOPYRet flumiORfilear b,
th'aC|0pr'Qhwéﬁbﬁiﬁ&Q%xmﬁJ%ﬁﬂﬁﬁﬂﬁ%@Hk&&hhﬁ@k@&hﬁawﬂh'Od'Carb t hi of anox,

t hi azophos, thiocyclam thionethon, thionazin, tHhuringiensin, tralonethrln,
transfluthrin, triarathen, trlazophos triazamate, triazuron trichlorfon,
tri | urur orglyPhesaieegipfasinattammenitmot hi on, xylylcarb, zetamethrin: 10

nol | usci ci des: fentin acetate, netaldehyde, met hi ocar b, nicl osam de;
herb|C|deshgggﬂgégkﬁ&gg§§ acetochl or, acifluorfen, aclonifen, acrolein,

al achl or, alloxydim ametryn, anldosulfuron amtrole, amoniumsulfamate,
ani | of os, asulam atrazine, azafenidin, aziptrotryne, azinsulfuron, 15
benazollPn, ilezameilabent. nsoptsanew riwsshes, soangiip, imampyTh sweseduin, dpazebanadeond,
benzof enca , 0; y >, bispyribac-sodi um borax,
br omaci |, 9°§h§§ut| 284 Hln?%%@%iﬁ?wgy§ﬁbﬁ%%%%? but achl or, butam f os,

butralin, butyl at e, blalaphos, benzoyl - prop,
ketosplradox

lactofen, lenacil, linuron,

MCPA, MCPA-hydrazide, MCPA-thioethyl, MCPB, mecoprop, mecoprop-P, mefenacet,
15  mefluidide, mesosulfuron metam, metamifop, metamitron, metazachlor, methabenzthiazuron,
methazole, methoroptryne, methyldymron, methyl isothiocyanate, metobromuron, metoxuron,
metribuzin, metsulfuron, molinate, manolide, monolinuron, MSMA, metolachlor, metosulam,

metobenzuron,
naproanilide, napropamide, naptaiam, neburon, nicosulfuron, norflurazon, sodium chlorate,
20  oxadiazon, oxyfluorfen, oxysulfuron, orbencarb, oryzalin, oxadiargyl,

propyzamide, prosulfocarb, pyrazolate, pyrazolsulfuron, pyrazoxyfen, pyribenzoxim, pyributicarb,
pyridate, paraquat, pebulate, pendimethalin, pentachlorophenol, pentoxazone, pentanochlor,
petroleum oils, phenmedipham, picloram, piperophos, pretilachlor, primisulfuron, prodiamine,
profoxydim, prometryn, propachlor, propanil, propaquizafob, propazine, propham, propisochlor,

25  pyriminobac-methyl, pelargonic acid, pyrithiobac, pyraflufen-ethyl,
quinmerac, quinocloamine, quizalofop, quizalofop-P, quinchlorac,

rimsulfuron



bronobuti de, butroxydim carbetam de, carfentrazone-ethyl, carfenstrole,
chl onet hoxyfen, chl oranben, chlorbronmuron, 20 chlorflurenol, chloridazon,
chl orimuron, chlornitrofen, chloroacetic acid, chloransul am nethyl,

ci ni don- et h¥0,2086MB¥986 ol ur on, chl or oxur ob8 - chl or pr opham chfGF/EBIFOG08A824
chlorthal, chlorthiamd, cinmethylin, cinofulsuron, clefoxydim clethodim
cl omazone, sthboniepr afayonc kiopyingl sirdstryoy sufashlden, swipaetzang eylfeniyedonatselcotrione,
cycloxydimsu E;Ia%roxynil, cl odi naf op- propargyl, cunyluron, clonetoxyfen,
cyhal of op, ‘cyhalof op-butyl, clopyrasuluron, cyclosul fanuron, 25 diclosulam
di chl orprop, dichlorprop-P, diclofop, diethatyl, difenoxuron, difenzoquat,
di f 1 uf eni canr oilsdT€ALTEAZ0BYM, teblitamef telyutinyronli terbiilp ertatretond iertwthyheink oerbutryn,

dinmethipin, . dinitram L nose di noseb. acetate, dinoterb, di phenam d,
i propet r yrE et sia BRenBETT BibGisran. MoRBEH et g Shay BISIRRS
dal apon,5 dazbémton, RickpRBridiphsieeticphiaentrifiesdiat tyydl, théiatmi) thiazopye th Abeifiton,

di met ham d, dithiopyr, dinethanetryn, WO 2006/ 012996 -17- PCT/ EP2005/ 007824
egl i nazi ne, endothal, EPTC, esprocarb, ethalfluralin, ethidimnuron,

et hof unesat'€™°éthobenzani d, et hoxyfen, ethametsul furon, ethoxysul furon,

f enoxaprop, fenoxaprop-P, fenuron, flanprop, flanprop-M flazasulfuron,

fl uazi f op, THewasdght e4diofof tht deh@eBinpsundd Inutidk @ttdlei compbund feembiagtions taribetamedn,
fluorocgl ycofen, flyoronitrofen, flupropanate, 5 flurenol, fluridone,

f 1 ur ochl or i YBWETCIF Y BIAF5ACSS f onesaf en, fosanine, fosametine, flanprop

i sopropyl, flanprop-isopropyl-L, flufenpyr flum clorac-pentyl, flum propyn,
f 1 um oxzi mPrefédabliy! tBROEve EImMpFlRK ZdnBinatibhkddoniprikd tHeQdetiveetdiyound in an amount of

fluthiacet-nmethyl, glyphosate, gl ufosinate-a ni um hal oxyfop, hexazinone,
10 i nazlé)rretfwgp%fﬁi? ?%9%%’;1? a%raflaﬁ,fg%bs?aﬁéh ?SPF%‘B%?F’PPI(XE‘,O‘TI %‘éé&_ﬁyﬂt@ TPREYEGUI N,
I mazet hapyrio 1069% ¥&lhg one or SRS IR dolomboREQ Si¢hfidHe@ Movk.MBZONDX, i soxafl utol e,

i mazapi ¢, ketospiradox, |l|actofen, lenacil, |inuron, MCPA MCPA-hydrazide,

MCPA-t hi oet hyl , . MCPB, necoprop, mecoprop-P, nefenacet, 15 nefl ui dide,.
mesosul f ur o nBicEARCIGRk tQPPPPNS 1St SAFFENTAISS Used Aorapiofesting et MABERalt WRtsHAs on,

comprise the active compound or the active compound combination in a concentration of 0.01 and

95% by weight, in particular from 0.1 to 60% by weight.

15  The use concentrations of the active compounds or active compound combinations to be used
depend on the nature and the occurrence of the microorganisms to be controlled and on the
composition of the material to be protected. The optimum rate of application can be determined by
test series. In general, the use concentrations are in the range from 0.001 to 5% by weight,

preferably from 0.05 to 2.0% by weight, based on the material to be protected.

20  With the active compounds or compositions according to the invention, it is possible to replace, in
an advantageous manner, the microbicidal compositions available to date by more effective

compositions. They have good stability and, in an advantageous manner, a broad activity spectrum.

The active compounds can be applied as such, in the form of their formulations or in the use forms
prepared therefrom, such as ready-to-use solutions, emulsions, suspensions, wettable powders,
25  pastes, soluble powders, dustable products and granules. Application is carried out in a customary
manner, for example by watering, spraying, atomizing, broadcasting, dusting, foaming, spreading,

etc.

The examples below are given to illustrate the present invention, without limiting it in any way.



met hazol e, net horoptryne, nethyldynron, nethyl isothiocyanate, mnetobronuron,
met oxuron, netribuzin, netsul furon, nolinate, manolide, nonolinuron, NSVA
nmet ol achl or, netosul am rmetobenzuron, naproanilide, napropam de, naptal am
nebur on, niKO300GQ2B, norfl urazon, sodil®m chlorate, 20 oX4dVEZA9A5/007824
oxyfluorfen, oxysulfuron, orbencarb, oryzalin, oxadiargyl, propyzam de,

pr osul f ocarfixamplerlaRoltatAg, pyrazol sul furon, pyrazoxyfen, pyribenzoxi m

pyri buti carb, pyridate paraquat, pebul ate, pendi nethalin,

pent achl or gp}h{g g lg%nt xazone, pentanochlor, petroleumoils, phennedi pham
pi cl oram piper ﬁ% Btilachlor, prim sul furon, prodiam ne, profoxydi m
promnetryn, propachlor pr opani |, propaquizafob, propazi ne, propham

pr opi sochl du ,an aﬁﬁosplyeré i rimﬂmagasnﬂtohg/fnpl [m)lralngﬁrliucyllahihnh (1M itk Ihb)czlna)cjs added
pyraf | ufen-e ui ner ac nagl oa u op

Gt nehi or adroriieradh FIFGR 9ol BiodBe & e 1 B R 6B i of

set hoxydi man}@ldfduﬁ @dtrah$drof@zan Nich $l;altmﬁd’ béﬁ],perﬁuﬂ‘ef Gﬁﬂiefruﬁoﬁﬂm nfiktufeOdtRt WoD e lxcged

sul fentrazo ul cotrione, osat e, [ t.ebut am
Lebut hi ur ol ¢ SsAgiRtre %é?m%ﬁte@%rﬁ%{ﬂ ﬁwoa%nﬁfgs aP%PBgCAM?? ey St icafieth

t hi azaf | uonomi of Rhiyarss kdtidhRitefutahii® BRA Gaddd, drégWiQC AHRAZ0 Minutds dlf kEkndiafthis
triallate, triasulfuron, 5 tribenuron, triclop tridi phane, trietazine,

trifluoral feMPeraEs the KeReHioR ZRIRiUFE, 1S tHarBeAoigy #0°Cy am‘%’ | whaf YV%FFTo‘ﬁ addegcpredillys Ehe The

vei ght rat kQ9enfs diftfleAGH M@eCRBREY Bg§su}enar&ihﬁ§19esﬁﬁ$ {sMSkeh APRP VMG LeaRivadi ons
can be varied wthin relatively wde ranges. Preferably, the active

conpourll cdhbravaeusahesedopifirerise Mthethibaceipts and thsoambined orgpnie phAsnts vershed gt r om
0.1 to 99. ?o{?ludl l&ﬁffﬁt!e QM%%JO% 2{1)15Q%Atehgoiér%chﬁﬁﬁ)ee%hﬁgh%ncpﬁﬁgde({v@xbéoﬁiuy Qe 1O

50% the remai n eing one or nore o e co-conponents mentioned
above. TheThe c¢sa1y¢ mbdmedcaprd§titlétiynsrempva¢@rﬂcsem:rrtaunésr edeatd froessyre ot eotifiedy t he

 ndustri al fBLELLALSGOTRELRS RS, AGhIYEEPTRRNN %w%g § 9§ %%garf SRApnd

conbi nation I n a“conce Iono wei g cul ar
fromO.1 td)-bﬁa%tm;om/el ght. 15 The use concentrations of the active conmpounds
or active conpound conbi nations to be used

15  of melting point 31 - 37 C.
Example 2 (Preparation route B)
5-lodo-1-phenyltetrazole

With vigorous stirring, a solution of 9.7 mmol (0.63 g) of sodium azide in 10 ml of water and 0.1 g
of tetramethylammonium iodide are added to a mixture, cooled to 0°C, of 9.7 mmol (2.18 g) of

20 N-iodosuccinimide in 10 ml of chloroform. After 5 minutes of stirring, a solution of 9.7 mmol
(1 g) of phenyl isocyanide in chloroform is added dropwise, and the reaction mixture is stirred at
0°C for 45 minutes. The reaction mixture is allowed to warm to room temperature, and a further
10 ml of chloroform are added. The phases are separated, and the organic phase is washed 3 times
with water, once with saturated sodium thiosulfate solution, again with water and then with

25  saturated sodium chloride solution. After drying over sodium sulfate, the solvent is distilled off
under reduced pressure and the residue is recrystallized from ethanol or petroleum
(bp.: 80...110°C)/ethyl acetate. This gives 0.2 g (8%) of 5-iodo-1-phenyltetrazole of melting point
123 - 129°C.

The compounds listed in Table 1 were prepared analogously to Examples 1 and 2:
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6 F ATLC Rf =0.41 (EA'hexane = 1:2) CH2 CH3 7 ~0 CH3 A TLC. Re=0.45
| / (EA/hexane = 1:1) CH2 8 QOUCHA TLC. RR=0.43 CRR1 3/ 1- 51

(EA/ hexane = 1:1) 2 WD 2006/012996 -21- PCT/ EP2005/007824 Exanple Rl ,
Pr epar at i onWen3p8p0839%lat a No. route 9 AZTLC. Rf=0.45 CH2 PCTERZMWeXARE4=

1:1) 0, CH2 10 A TLC. Rf=0.56_ CH2 / NCH (EA/hexane= 1:1) | CH3 11 CF3
TLC: Rf=0. #Bxan{il\/ h¢Rane = 1:1) CH2 12 A TL(@reRiration IPhy@k4? dataEA/ hexane=
1:2) CH3 N
0. route
16 A m.p = 103°C
cH,
CF,
17 A m.p = 80°C
CH
e V4 ;
CH, o
“CH,
18 A m.p = 96°C
CH
/X
CH,
Ci
19 Cl A mp=111°C
e
T X
H,C CH,
20 F A m.p = 137°C
CH, /©/
/ “CH,
21 F A m.p = 107°C
CH,
/ ~CH, ;
F
22 CH, A TLC: R;=0.41
/X (EA/hexane)
CH,




13 ATLC. Rf = 0.41 CH2aCF3 (EA/hexane = 1:2) 14 ~ A TLC. Rr=0.3 NCH /
(EA/hexane= 1 : 2) CH3 15 A mp=91C CH2I / F WD 2006/ 012996 -22-

PCT/ EP2005/ 007824 Exanple R Preparation Physical data No. route 16 A mp
= 103C CHWOQP/OIRPIA mp = 80C ~Ck 1-23-CH2 \C CH3 18 A BRIFEE2096/00782¢<
CH2 G 19 A Amp =111 C ZCH NCH H3CCH3 20 F Amp = 137C CH2 | /

Example R' Preparation | Physical data
No. route
23 F A m.p = 102°C
cH, ;
F
24 A TLC: R¢=0.40
\CHIZ :: ~o0 (EA/hexane)
CH,
25 A m.p = 85°C
N AT : :\
CH, CH,
26 A m.p = 135°C

27 A m.p <50°C
/" e CH

28 H,C A m.p = 120°C

29 A mp = 79°C
~
CH,
30 CH A m.p > 260°C

s

CH,




, CHZ 21 FAmp =107C /CH2 CH2 F 22 CHCH3 ATLC Rf=0.41 21 /
(EA/ hexane) CH2 WD 2006/ 012996 -23- PCT/ EP2005/ 007824 Exanple R
Preparation Physical data No. route 23 F Amp = 102C CHZ F 24 A TLC Rf=

0.40 CHZ %6566&)@1&@@@) CH3 25 Amp =85C CHZ | CH3 26 FPCQF/ET‘@OS'/O@??S@@

CHZ/ F 27 Amp < CHZCHZCH328HBCAmp=120C

Example Rl Preparation Physncal data

No. route

31 /@\ A m.p =45°C
CH, F

32 A TLC: R¢=0.49

o )

- CH (EA/hexane)

33 /©/F A mp = 109°C
cH

34 N A TLC: R;= 0.23
~ cH (EA/hexane)

35 CH, cl A TLC: R¢=0.67
/CHz (EA/hexane)
CH,
35 Cl A TLC: R;=0.34
~ CHz\i{/@/ (EA/hexane)
CH,
36 CH, A m.p = 123°C

CH,




CH3 CHZ 29 CHA mp
-24- PCT/ EP2005/ 007824 Exanple R Preparation Physi cal
/ CH I NCH ( EA/ hexane)

m p=45C CH

ZF 32 ..
109C CH2 /WQ2006/(3e%6 A TLC. Rf= 0.23 3Y-

79C3 CHZ/ 30 CH3 Amp > 260C CH3 WO 2006/ 012996

A TLC: Rf =0. 49

dat a No.

/CHZ (EA/hexane) CH3 35\ O A TLC Rf=0.34 CHZ~CH - (EA/ hexane)
Example R! Preparation | Physical data
No. route
37 _ ?HB A np=1.5323

CH
7 CH,
|
O
~
CH,
38 l A m.p. =40°C
CH
[z /CH2 C cn,
H,C. [\ /
CH, 'CH, CH,
39 CH, cH, A m.p. = 125°C
—CH
2 CH,
CH,
40 CH A m.p. = 63°C
/ \2 /CH3 p
—CH, CH
\
CH,
a1 CH, A TLC: Rf=0.6
/
Cg (tol/EA 5:2)
\
CH,
42 —CH, O A m.p. = 94°C
CH, 3
43 —CH, O A TLC:Rf=0.6
N 7 Nen
CH, 2
(tol/EA 5:2)
CH,
44 CH A TLC: RF=0.7
[ /CHZ C e,
—cH_/ N/ \ /
CH, CH, CH, (tol/EA 5:2)

6 33\ FAmp =
CH a Z 35 CH3 GICTAER20Q5/06F828. 67




36 CH3 A mp= 123C O CH
Exanpl e R Preparation Physi cal

CHS38 1 Amp.

mp. =
TLC Rf

dat a No.

route

|/ ZCH CH3 WD 2006/ 012996 -25- PCT/ EP2005/ 007824
37 CH3 A nD= 1.5323 CH CH2

= 40C CH2 HC/CHCHz z /CH3 2 CH2 CH2 CHz 39 P H2 CH3 A

- CH2 REA/ERB05/09782EH3 A

125QV020p09BH3 CH3 40 /C CH3-Z&-mp. = 63C
= 0.6 -CH/CH3 CH (tol/EA5:2) CH3 42 -CH/OA mp. =
Example R’ Preparation | Physical data
No. route
45 —CH, O A m.p. = 106°C
N s
CH,
46 CH, A TLC: Rf= 0.55
—CH
(tol/EA 5:3)
OCH,
47 CH, A m.p. =77°C
—CH
Cl
48 H3C\ A m.p. =67°C
/CHZ
—CH
49 H3C\ A TLC: Rf=0.75
/CHZ
—CH (tol/EA 5:3)
OCH,

CH2 CH3



43 -CH O A TLC. K
RF = 0.7

* PCT/ EP2005/ 007824 Exanple R Preparation Physi cal

= 0.6 CH2 "CH 2 (tol/EA 5:2)
-CH/\/\/ 3 CH2 CH2 CH2 (tol/EA 5:2) WD 2006/ 012996 -26-
dat a No.

route

CH3 44 CH3 CH CH CH A TLC

45 -CH O

A mp. = 1060 200621299¢H2 /| 46 /CH3 A TL&Q7Rf= 0.55 -CH (t oPCEAPHINZ)00782EH3
47 CH3 Amp. =77C -CHCO 48 HBC A mp. = 67C CH2 -CH 6 49 H3C A TLC.
Rf = 0.75 [Kdddple CH|Rt Ol / EA 5: 3) Preparation | Physical data
No. route
50 H,C A TLC:Rf=0.8
_CH,
—CH (toVEA 5:3)
CH,
51 —CH, A TLC=Rf=0.6
CHZ / \ CHZ /CH3
N tol/EA 5:3
CH, CH, CH, (tol/EA 5:3)
52 —cH /O\C\;Hz A TLC: Rf=0.25
[ * P c o
H,C._ / \ c;H’2 (tol/EA 5:3)
CH, cH,
53 CH, A m.p. = 100°C
—CH
CH,
CH,
54 CH, A m.p. = 95°C
~CH
CH,




OCH3 WO 2006/ 012996 -27- PCT/ EP2005/007824 Exanple R Preparation Physical
data No. route 50 H3O A TLCRf=0.8 ,CH2 -CH (tol/EA 5:3) 0 CH3 51 -CH A
TLC= Rf = 0.6 z CHz %%\ CH3 (tol/EA 5:3) CHz CHz CHz 52 O CHz A TLC. K
= 0.25 j MOQOJ6CH29® H2C~ CHz (tol/EA-283) CHz CHz 53 / CHETAHRIORS/0678290C
-CHCH3 CH3 54 /CH3 AMP. = 95C -CH CH3 WO 2006/ 012996 - 28-

PCT/ EP2005FRompie4 ‘anpl e R Preparati on Phpysépmadtiohal Physizal dagaite 55 /CH3 A
TLC: Rf=0. K]S
o. route
55 CH, A TLC: Rf=0.75
/
—CH
(toVEA 5:3)
H,C CH,
CH,
56 —CH A m.p. =134°C
/7 \
(l;H2 CH,
Cl
CH,
57 CIJH3 A m.p. = 50°C
—CH
»
CH,
58 CISH3 ,CH3 A m.p. = 60°C
—CH _CH
\ \
CH, CH,
59 F A m.p. = 88°C
—CH,
F
60 CH, A TLC: Rf=1
| CH., ,CH,
HC 2/ N\
?H CH, CH,
T




-CH (tol/EA 5:3) H3C CH3 CH3 56 -CH A MP. =134C CHZ CH3 OCCR57 CH3 A
MP. =50C -CHCHZ CH3 58 CH3 CH3 AMP. =60C-CH/CH CHZ CH3 59 F A
MP. =8C -CHZ60 CH3 ATLC. Rf =1 | CHZ CHz H2u~/ CHZ CH3 CHz WO
2006/ 0129980 2®6/PTIN6EP2005/ 007824 Exanple R Prepar at i on PERER20@4/007&24 No.
route 61 CH2 ATLC. Rf = 0.32 | H3C4 , CHCH2 (EA/ hexane = 1:1) /I

Example R Preparation | Physical data
No. route
61 ?Hz—‘ A TLC: Rf=0.32
H.Ca _ -CH
S$TRCH T (EA/hexane = 1:1)
62 CH, A m.p. = 148°C
AR
—CH, CllH2 (IJ
N\CH,ZCH2
63 l A m.p. = 130°C
HaC\C,CH3
64 CIIH3 A m.p. = 58°C
~CH /CHZ—
CH, CH,
65 CH CH, cH,CH,CH, |A m.p. = 52°C
/\2/C\H3/\2/\2/\2/ 3
—CH, CH, CH, Ch, CH, CH:
66 CH, CH CH A m.p.=32°C
kY P
—CH2 CH2 CH2




62 /CH2 A mp. = 148C

3/ 64 CH3 A mp.

m p.

= 52C / \y\l

58C

-, CHCHCH2 1"l

-CH2 CH 0OCHCH2 263 HCCHAMmMp. = 130C 3 ~C-
3 CH2 65 H2/CH CH2 CH2/CH2 CH3 A
-CH2 CH2 CH2 CH2 CH2 CH2 66 /CH /CH2 CH3 A m p.
-CH2 CH2 \ Gid2200802006/ 012996 - 30- PCT/ ER2005/ 007824 ExanpP€TRP2RISEIEE24 | on

Physical data No. route 67 -CH2 A TLC. Rf = 0.19 CHz (EA/ hexane
H2C\ CH 2 [gkghp&H2 |[RF2C CHz  H2CQ\ CHz Preparation | Physical data
No. route
67 —CH, A TLC: Rf=0.19
\?Hz
H,C (EA/hexane = 1:1)
CH
| 2
H,C
2 \?Hz
H2C\
f
H.C
2 \CI:Hz
HZC\
g
H,C
2 \CH2
I
H,C
27> cH
68 —CH, A TLC: Rf=0.50
AN
CH
[l (EA/hexane 1:1)
HC_
CH,

TLC = Thin-layer chromatogram

EA = Ethyl acetate



H2Q CHz H2AQCHz HzC-C 68 -CH A TLC. RfF0.50 CH Il (EA/ hexane 1:1) HC I
CH3 TLC = Thin-layer chromatogram EA = Ethyl acetate WD 2006/ 012996 - 31 -
PCT/ EP2005/ 007824 Use Exanple A To denonstrate the activity against fungi,

t he m ni nuUWQ AHIGBIIEW6Yy concentrations (BME) of agents accBCAERGOYWON7RZ

i nvention were determned: 5 In each case, the active conpounds according to
t he i nvent UsmExampledncentrations of fromO0.1 ng/l to 5000 ny/l, were added
to an agar which had been prepared using nalt extracts. After the agar had
solidified, it was contam nated with pure cultures of the test organisns
listed i n Talkdtron3tratd ke aMivly agaisst dige rid madmad irdibitdryweedestraions (MIG @€ agints28C
and 60 to 70@%reka i ve at s Heric gunidity. The 10 MCis the | owest
concentrat?ﬁﬂ'@?‘5:?FW%”8%WB§ HEF™4t%hi ch there is no col onization by the

m crobifal species used. The MC values are indicated in Table 3 below Table

2 M ninmum jnhibitory concentrations (p of conpounds of the fornula (1)
accor di ng PF2EhEss: HESATICSAMPOUAHIcEORBE %ﬁfﬂ&ﬂﬁ%dﬁf%@%&%{ﬁ ok frem Dt B8 i(sm

gl obosum Asqemg! Wete alBded®% an dgaf Whithhad Beett pfiPared 48ngFmAI0 exdrats 2fte? Ghe #haPhad0 20
solidified, it was contaminated with pure cultures of the test organisms listed in Table 3. The MIC
was determined after 2 weeks of storage at 28°C and 60 to 70% relative atmospheric humidity. The
10  MIC is the lowest concentration of active compound at which there is no colonization by the

microbial species used. The MIC values are indicated in Table 3 below.

Table 2 Minimum inhibitory concentrations (ppm) of compounds of the formula (I)

according to the invention

Example No. Penicillium brevicaule | Chaetomium globosum | Aspergillus niger
1 <1 5 5
2 <40 <40 <40
3 5 20 20
4 5 20 20
5 <40 <40 <40

15

Use Example B

To test dispersion coatings for resistance to mold, the following procedure was adopted:

20  The paint to be tested was applied to both sides of a suitable base. To obtain results which are
close to practice, some of the test specimens were rinsed out with running water (24 h, 20°C)
before the test for mold resistance; others were treated with a current of warm fresh air (7 days,

40°C).



5< 40 < 40 < 40 15 Use Exanple B To test dispersion coatings for
resistance to nold, the foll ow ng procedure was adopted: 20 The paint to be
tested was applied to both sides of a suitable base. To obtain results which
are cl oseW@2@6dieI%e, sone of the tesB32speci nens were ri BSEFEPEOOS/QU782
running water (24 h, 20C) before the test for nold resistance; others were
treated w The sumpies peptredin thisrwayfweestheraplaced dndaygar nudid)medb, Zﬁ)cﬂsdtﬁia'a‘aﬂﬁ 32

- PCT/ EP2005/ 007 4 The sa | es. d in this Vi t d.on an
agar nutri @rﬁ{n%e i s B oY Iﬁarglgf%ﬁﬂf@% Wi ateri e f\i/ﬂva 2%%?%&1 8%&$Ei
cont am nat g@lotwk td). diriskgRdricHfiES), tifsh@pledwere WB@pFSedSt or age (29 1C,  80-90%

rel. atnospheric humdity), the sanples were conpared. 5 The coating is
considered to be permanently nold-resistant if the sanple remains free from

fungus 5 or Thd coa®f is Borslde@hto ROseRinehthf @S0 A disoiht Fakt RAPHe&Rahfbe Rl fu\'&;ﬁé\.@
contam nation, fungal spores of the follow ng nold fungi were used, ch
are known @<t msgia r?ﬁglﬁégﬁdFW@F%“%‘rca&P%deﬁ?%entIy encountered on coatings: 10
Al'ternaria tenuis Aspergillus flavus Aspergillus niger Aspergillus ustus
15 G ndosporum herbarum Paecil omyces variotii Penicilliumcitrium

Aur eobasi dFerthpedntamization, fSigat spplrstor ths fellesringamald fung weraitseh gdicicase Kefvigest o

recipe A apeiRldyLes! £ Aueh®Vélomld&l on'coitilghd Out and wind tunnel

10
Alternaria tenuis
Aspergillus flavus
Aspergillus niger
Aspergillus ustus

15  Cindosporum herbarum
Paecilomyces variotii
Penicillium citrium
Aureobasidium pullulans
Stachybotrys chartarum

20
Coatings according to recipe A are mold resistant (even after rinsing out and wind tunnel
exposure) if they contain, for example, 1.0% (based on solids) of the compounds of Examples 2, 3,

4 or 5.



exposure) if they contain, for exanple, 1.0% (based on solids) of the
conpounds of Exanples 2, 3, 4or5. WO 2006/012996 - 33 - PCT/ EP2005/ 007824
Reci pe A: Exterior dispersion paint based on Acroal 290 D (styrene acryl ate)
Parts by Trd@eoo@E@d2oWei ght Chem cal nane33 -Bayer Titan RKB2 HO/HPI0QH00TH24

di oxi de Tal kum V58 new 10 Magnesium silicate, containing water Durcal 5 45
Cal ci te Ca@aBip¥:sr odatervCdBpOGios pait Basellloh At e 90D (gprend@@ylited Di stil | ed
wat er Calgon N 10% 3 Pol yphosphate Pignmentverteiler A 10% 1 Pol yacrylic
acid salt Agitan 281, 1:1 in Texanol 1 White spirit 5 Mxture of aliph.

hydrocarbons| Butyl glycol acetatepaltsd Bogtlyl glycol acetate Acronal 290 D
(binder) 71 |Polyacrylic acid ester Total J219 Solids content 135.5 =
61. 6% WO 2008A843YYE - 34- PCT/ EP2UUEI00785Ahemigahp#Be 1. The use of a
conmpound of H e RETRRB 1) N [ N (Tiakilm doxideT Wt civ

Talkum V58 new 10 Magnesium silicate, containing water

Durcal 5 45 Calcite CaCOs

Walsroder MC 3000 S 2% 30 Methylcellulose

H,O 6.5 Distilled water

Calgon N 10% 3 Polyphosphate

Pigmentverteiler A 10% 1 Polyacrylic acid salt

Agitan 281, 1:1 in Texanol 1

White spirit 5 Mixture of aliph. hydrocarbons

Butyl glycol acetate 1.5 Butyl glycol acetate

Acronal 290 D (binder) 71 Polyacrylic acid ester

Total 219

Solids content 135.5 = 61.6%.



5 R represents hydrogen or in each case optionally substituted al kyl,

al kenyl , al kynyl or phenyl, as a mcrobicide for protecting plants and
materials. 2. The use as claimed in claim1l, characterized in that a
conpound ofWPRE0GH2A%G a (1) according t¥claim1 is used HETREPIMNHEH7RA
represents hydrogen, represents straight-chain or branched C, -C$-al kyl which
i s unsubstGlaimsed or nono- or pol ysubstituted by identical or different
substituents, represents straight-chain or branched C2-CS-al kenyl which is
unsubsti t utied or 2 j d by identical or different
substituenﬁé orTpgg%gggﬁgépgghgfgg?gﬁ%ygﬁain or branched C2-C8-al kynyl which
is unsubstituted or nono- or polysubstituted by identical or different
substituents, where the substituents t he al kyl, al kenyl and al kynyl

radi cal s which are nono- or polyz thyuted by identical or different
substituents are selected fromthe groip consisting of hal ogen; nitro;
cyano; hydroxyl; unsubstituted C, -C6-alikoxy; C, -C6-al koxy which is 20 nono-
to nonasubstituted by identical or different hal ogen substituents;
unsubstituted C - C6-al kylthio; C -C6-alkylthio which is nono- to
nonasubstituted.by,identical or different halogen substituents; am no;
nonoal kyl am no having strai ght-chain or branched C, -C6- al kyl radicals;

di al kyl am no having identical or different straight-chain or branched C, - C6-
al kyl " r&di cal s; Rinsubmtdsenit kdirggar oy in caoh ezsg loptadriabih sibstitrtsd @lkyt, @lkenyl, alkynyl
pent asubstituted by Hedgntical or different substituents fromthe group
consi sting of halogen,pnl to, cyano, alkyl, haloalkyl, alkoxy, hal oal koxy,
al kyl t hi o, hal oal kyl thi o, acyl, acyl oxy, al koxycarbonyl, carboxyl, amn no,
monoal kyl am no andmdirebididd fanpmsctingpland 220 6810412996 - 35 - PCT/ EP2005/ 007824
R1 represents unsubstituted phenyl or represents phenyl which is nono- to
pent asubst i,t ut by..i dent.ical. on .di.ff . i tue e p,
consistingzbf §|%Eé%,a%?%§6?‘%?%&ofﬁﬁg%%gﬁﬁﬁfggﬁE&F%aﬁ%f§g$E@1?§3§E09),

hal oal koxy, al kagtdrlingto claim 1 is used

10 in which

R! represents hydrogen, represents straight-chain or branched C;-Cg-alkyl which is
unsubstituted or mono- or polysubstituted by identical or different substituents,
represents straight-chain or branched C,-Cg-alkenyl which is unsubstituted or
mono- or polysubstituted by identical or different substituents or represents

15 straight-chain or branched C,-Cg-alkynyl which is unsubstituted or mono- or
polysubstituted by identical or different substituents,

where the substituents for the alkyl, alkenyl and alkynyl radicals which are mono- or
polysubstituted by identical or different substituents are selected from the group consisting
of halogen; nitro; cyano; hydroxyl; unsubstituted C;-Cs-alkoxy; C;-Cs-alkoxy which is
20 mono- to nonasubstituted by identical or different halogen substituents; unsubstituted C;-
Ce-alkylthio; C;-Cs-alkylthio which is mono- to nonasubstituted by identical or different
halogen substituents; amino; monoalkylamino having straight-chain or branched C;-C¢-
alkyl radicals; dialkylamino having identical or different straight-chain or branched C;-Cs-
alkyl radicals; unsubstituted phenyl; phenyl which is mono- to pentasubstituted by
25 identical or different substituents from the group consisting of halogen, nitro, cyano, alkyl,
haloalkyl, alkoxy, haloalkoxy, alkylthio, haloalkylthio, acyl, acyloxy, alkoxycarbonyl,

carboxyl, amino, monoalkylamino and dialkylamino;

or



hal oal kyl t hi o, acyl, acyl oxy, al koxycarbonyl, carboxyl, am no,

nonoal kylamno 5 and dial kylam no. 3. The use as clained in at |east one of
claims 1 and 2, characterized in that industrial wmterials are protected
agai nst at wacko0ant?986 destructi on by nt8¥eoorgani sns. 4. ThECT/ER2S/0 &i4med
in at least one of clains 1 to 3, characterized in that the industrial
materi al s are afhesirvmesentsi mesbstipagerphemdl cramrefivesants), pHeewt lndich wooohnopabnt s,
plastics, cooling 1Q lubricants.and heaf-transf liquids. 5. A . .

i er obi o dal - commos L g iRDbY il LAkt 3B hetd Bobilh gum fasirinast o
(I') as clained in dakiem, hites)ctyarto, Ihgdstyl Oikyls balvai, dkoxyj halettoxgnelkgtisg, if

appropriate, processi uxiliaries an i f _appropsiate, .further .

oET o cr obi al Ly act Bt Ao o 8Soh Hpateac Ry FRheahamit o kIEBRe: dal
conposigion as cl ai naddiakyrtion 5, characterized in 15 that at |east one

conpound of the fornmula (1) as clainmed in claim1 and at | east one sol vent

or diluent_ and_al so, if appropriate, processin xiliaries and, if .
oporopr At B HE: 55 TR C RbURS P SECRTS b i OuFHECFE gl (T Bne
another. 7. A #fRichgieark @fotdetcdla@sihdt BacR hadibrSdean@ti St erhiciofzafigds. NSt at t ack
and/ or destruction by mcroorganisns, characterized in that at |east one

conmpound of the fornmula (1) as clainmed. 20 in claim1 or a m crobjcidal
conposi ti ch as et éﬁerﬁs?cF?‘Pﬁe% it 8Pe ohflrigel @ & derciErzeiHR thatithe BErgi sm
or its habitat marialfacQERQNEY sBEs, biiRr b ditibBard] leathbrNwodd, paths,(plastics, Bodlig Whi ch
25 R represents hydrogen or in_each case optionally substituted al kyl,

al kenyl0 aIkyn?@““@ﬁaﬂﬁ@ﬁ?F?“&%@éﬁ?&for t he conmpounds WO 2006/ 012996 - 36-
PCT/ EP2005/ 007824

5. A microbicidal composition, comprising at least one compound of the formula (I) as
claimed in claim 1 and at least one solvent or diluent and also, if appropriate, processing

auxiliaries and, if appropriate, further antimicrobially active compounds.

6. A process for preparing a microbicidal composition as claimed in claim 5, characterized in
15 that at least one compound of the formula (I) as claimed in claim 1 and at least one solvent
or diluent and also, if appropriate, processing auxiliaries and, if appropriate, further

antimicrobially active compounds are mixed with one another.

7. A method for protecting plants and materials against attack and/or destruction by
microorganisms, characterized in that at least one compound of the formula (I) as claimed
20 in claim 1 or a microbicidal composition as claimed in claim 5 are allowed to act on the

microorganism or its habitat.

8. A compound of the formula (I)

N—N

AN

| N
N O,
1
R

in which
25 R! represents hydrogen or in each case optionally substituted alkyl, alkenyl, alkynyl
or phenyl,

except for the compounds



5-io0do- | -[(phenyl nmethoxy)nethyl] tetrazole (CAS RN, 208122-86-5)
5-io0do-I-vinyltetrazole (CAS RN: 141651-20-9) 1-allyl-5-iodotetrazole (CAS
RN: 141651-19-6) 1-tert-butyl-5-iodotetrazole (CAS RN: 141651-18-5) 5
1- et hyl - 5-WodW060t22261 e (CAS RN 1233663&60-7) 5-i odot et r azbCEEPTAS/0BRE24
66924-15-0) 1-nmethyl-5-iodotetrazole (CAS RN. 33452-18-5)
5-1 odo- | - phenyl 3-etis-4f @heny(fisAimxRMetHybidBd z0lHCHS R19. 2081 J2r&ecHSS for preparing a
conmpound of the formula (1) as clainmed in claim8, characterized 10 in that
a tetrazol e of Ziodo-geimehtetazblof@i$ BN(IMILFSINON) H-HN-N |1 R in which R is as
defined in claiml is treated with iodine, if appropriate in the presence of
a base or a di |ludiyt-5-iddotetr@zoleACASTRMNSIHt 654+ 9@t eri al , conprising at | east one
conmpound as clainmed in claim 1.

1-tert-butyl-5-iodotetrazole (CAS RN: 141651-18-5)

5 1-ethyl-5-iodotetrazole (CAS RN: 123366-50-7)
5-iodotetrazole (CAS RN: 66924-15-0)
1-methyl-5-iodotetrazole (CAS RN: 33452-18-5)

5-iodo-1-phenyltetrazole (CAS RN: 16484-16-5).

9. A process for preparing a compound of the formula (I) as claimed in claim 8, characterized
10 in that a tetrazole of the general formula (II)
N—N
Y
H™ N7 am
1

in which

R is as defined in claim 1

is treated with iodine, if appropriate in the presence of a base or a diluent.

15 10. An industrial material, comprising at least one compound as claimed in claim 1.





