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-1- Mcrobicides The present invention relates to fungicidal two- corrpé é?nt o8

n%xtures having a synerglstlcally I ncreased action and to nethods for using
ch mxtures in crop protection. Conponent | is an ergosterin biosynthesis
inhibitor fromthe triazole series or one of the salts or netal conpl exes

t hereof, selected from anongst A) 1-[2-i2,4-dichlorophenyl)-4-propyl-

1, 3- dloxolan 2-ylmethyl]- 1H 1 ,2,4-ttfazole, commercial nane

propi conazol e, (Reference: GB- 1 522 657); B)

1-{2-[ 2-chl or 0- 4- (4- chl or ophenoxy) - phenyl ] - 4- net hyl - 1, 3- di oxol an- 2- yl net hyl
}- 1H1,2,4-triazole, comercial name difenoconazole, (Reference: GB-2 098
607); O PF/5-18910/A '
[err]-[2-(4-chlorophenyl)ethyl]-[err]-(1,1-dinmethylethyl)-1H1,2,4-triazol -
1-ethanol, commerci al nane tebuconazol e, (Reference: EP-A-40 345); D)

1- (4-chl orophenoxy) -3, 3-di net hyl -1-(1, 2, 4-tri azol -1-yl)-butan-2-ol, -
comer ci al Magrebitidegdi nenol , (Reference: German O f enl egungsschrift 2 324 .
010); E) 1-T3-(2-chlorophenyl)-2-(4-fluorophenyl)oxiran-2-ylnethyl]- 1H 1
,2,4-triazole, code nanme BAS-480-F, (Reference EP:-A-196 038); F)

[err ] ( 4- c HTher prpseaniniveaticar relatdsito fyngicigalawoltootripphgnt htixtures having a
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4- (4-chl orophenyl) 2- phenyl -2-(1, 2, 4-triazol -1-ylnethyl)-butyronitrile,
proposed cangMpérent I BAMRrERRRIMAOTAeS]s ﬁﬁﬂlﬁlﬁft@fbﬁ?ﬂle@aibl@%&@bne &hthe

Lol (.1 A @?p%ra%@ %taé%ia#eé&?%ﬁﬁe% S R B

a-butyl-[err]-(2,4-dichl orophenyl)-lH—l 2,4-triazol -1-ethanol, conmerci al

{bi s?ix?fuf?)ffﬁ%i%@éh‘fé'ﬁ@? 5D pfegdbd Byt bRl i o

name fl usi |Qsmn ¢ pmeconwlm (Bgfyrme)GB-l 522 657

B) 1-{2-[2-chloro-4-(4-chlorophenoxy)-phenyl]-4-methyl-1,3-dioxolan-2-ylmethyl}-
1H-1,2,4-triazole, commercial name difenocOna_zole, (Reference: GB-2 098 607);

C) a-[2-(4-chlorophenyl)ethyl]—a—(1,l-dimethylethyl)-lH—1,2,4-n-iazol-1-ethanol,
. commercial name tebuconazole, (Reference: EP-A-40 345);

D) 1-(4~chlorophenoxy)-3,3-_dimethyl-1-(1,2,4—u'iazol-1-yl)-butan-2-ol, commercial name
triadimenol, (Reference: German Offenlegungsschrift 2 324 010); '

E) 1-[3-(2-chlorophenyl)-2-(4-ﬂuorophenyl)oxii‘an-2.—ylmethyl]-IH-1,2,4-triazole, code
name BAS-480-F, (Reference EP-A-196 038);

F) a-(4-chlorophenyl)-a-(1-cyclopropylethyl)-1H-1,2,4-triazol-1-ethanol, commercial
.name cyproconazole (Reference: US-4 664 696);

G) 4-(4-chlorophenyl)-2-phenyl-2-( 1,2,4-triazol-1-ylmethyl)-butyronitrile, proposed
commercial name fenbuconazole (Reference: EP-A-251 775);

H) a-(2-ﬂuoropheny1)-a-(4-ﬂuorophenyl) lH-l 2,4-triazol-1-ethanol, commercxal name
flutriafol (Reference EP-A-15 756); -



i. .
Conponent |l is the 2-anilinopyrimdine of the fornula [err]

Il 4-cycl.opropyl - 6-nethyl - N-phenyl - 2-pyrini dinanine or a salt or netal
cdnpl ex thereof (Reference: EP-A-310 550). The followi ng may be mentioned
as exanpl es of acids which can be used for preparing salts of the fornula I
or I'l: Hydrohalic acid [sic] such as hydrofluoric acid, hydrochloric acid,
hydrobrom c acid or hydriodic acid, as wel| as sul furic acid, phosphoric
acid, nitric acid and organic acids such as acetic acid, trifluoroacetic

acid, trichloroaceti i I,ORI QNI i d. lycoli cid i ocvani ¢ acid, -
| actic aci df,b %’ﬁgté'?'ﬁ‘l' @’%@ﬁcg{m@?@%@q 6},2?-%135@61?-% g&q‘i@"&wﬁ%ﬂ{%ﬂéci d, '
oxal i ¢ aci dhexagomazoleReftrenven@Briz 10 633); andaci d, p-t ol uenesul fonic acid,

met hanesul fonic acid, salicylic acid, p-amnosalicylic acid,

2- phenoxybenzoi ¢c. aci d, 2-acetoxybenzoi c acid_or 1, 2-napht hal enedi sul fonic
rer . The B i Qum A uargphemy s et btk bRduriarolbrommpcibastee

conponent s fludiladole(Refefae: USRS 1@438).can apply to one conponent only or,
alternatively, independently to both conponents. It is also possible to

prepare netal conplexes in which the two active ingredients | and Il are
conbi ned wi Companéntdl isehe 2-anilinopyrimidinesaf thofgrinala Met al conpl exes are
conposed of the organic nolecule on which they are based and an inorganic
or organic nmetal salt, for exanple the halides, nitrates, sulfates,
phosphat es, -3- acetates, trifluor@cetates, trichloroacetates,
propi onates, tartrates alicylates, benzoates etc. of the
el enents of the second m\n _Qg sU\h as cal ci um and magnesi um and of the
third and fourth main\groyps suck as/aluminium tin or |ead IRnd the first
to ei ghth subgroups su manganese, iron, cobalt, nickel,
copper, . zinc etc. The subgroup el enengs»of the 4th period are preferred.
The metal s can exist in the various vpfencies which they can assunme. The
nmet al conpl exes can be nono- ar polynuclear, i.e. they can contain one or
nore organi ¢ noieties _as ]Jigands, such as_in the case of the
4-cyclopropyl-6-methyl-N-phenyl-2-pyrimidinamine or a salt or metal complex thereof

(Reference: EP-A-310 550).

The following may be mentioned as examples of acids which can be used for preparing
salts of the formulalor II: '

Hydrohalic acid {sic] such as hydroﬂuoﬁc acid, hydrochloric acid, hydrobromic acid or
hydriodic acid, as well as sulfuric acid, phosphoric acid, nitric acid and organic acids such
as acetic acid, trifluoroacetic acid, trichloroacetic acid, propionic acid, glycolic acid,
thiocyanic acid, lactic acid, succinic acid, citric acid, benzoic acid, cinnamic acid, oxalic
acid, formic acid, benzenesulfonic acid, p-toluenesulfonic acid, methanesulfonic acid,
salicylic acid, p-aminosalicylic acid, 2-phenoxybenzoic acid, 2-acetoxybenzoic acid or
1,2-naphthalenedisulfonic acid. i | '

The term salts also includes metal complexes of the two basic components I and II. These |
complexes can apply to one component only or, alternatively, independently to both
components. It is also possible to prepare metal complexes in which the two active
ingredients I and II are combined with each other to form a mixed complex.

Metal complexes are composed of the drganic molecule on which they are based and an
inorganic or organic metal salt, for example the halides, nitrates, sulfates, phosphates, -



v .
abovenenti oned m xed conpl exes of triazole conponent | and
anilinopyrimdine Il. The triazole conponents | can exist in stereoisoneric
forns or as racemates. Wiile conponents IC and IGto IJ can formtwo
stereoi sonmers, four stereoisoners are possible for each of the remaining
conponents | A (propiconazole), B (difenoconazole), ID (triadinenol), IE
(BAS-480-F) and I F (cyproconazole). The3different isomeric forms of one of
the preparations can differ in their fungicidal activity. In the case of"
propi conazol e, for _exanple, the two cis isoners are preferred, i.e. those
enant i oner sanﬁ%mpwequa%WPﬁW IQ’PE'GW‘E%@IFH@%&PEB‘}#“‘% sdigylasese on
tzgg g ggﬁ Si E?lzﬁit& ae. &Itﬁé@leﬁi%ﬁtgrdf Eib sebond ﬁ&n@é@[ §tich Bé\ealéidth dnd thighesium .
- enan r erre Qr_use.in practice IS apt ageous to
use t he actﬁﬁe(ﬂﬁ é‘fsﬁilagqut “ﬁmgﬁH‘?P“%Sss“FPéﬁ anim, B o FFF%%@&E?@“F m and
further agr mglﬂrsubgﬂoups:suchas chepmivinemasganess; iras, dobsk,aticlel depperaziac ewi Thes

t d
B:p?l Icﬁ: a(rasout!%% rﬁq%:dr;o w]%an be gﬁﬁﬁn?néﬁé%hegn aﬁ%écgsggpﬂ%gh@o 5 ed

ergosterin ¥al ewmnassmmes The:metal pemplexesranbeimones Ok polynyaleas, ig. e
ﬁrﬁgsaf‘agsrﬁw%%%%??rfﬁﬂﬁm@“ﬁw e e o e
Fung s cahayPmEn ROt kA cORpleRss %ﬁl%coanme&tfzm?@ﬁ Wigef. o

t he nol ecul e act as a 14-C denet hyl ati on |nh| bitor (=DM ) in th| S process _
However, in { tion in
sensi ti vi tyTEgH;Eﬁ&e‘%Bﬁl é\ﬂké]g?i%ﬁjé"?gtﬂfﬁw gggnrﬁﬁrsbg%%or ep% Wﬂ%ns on
t he basis mompommsﬂ@ ansaﬁppulbcmwgﬁoyn two swmlmwrsa feurgtegeaisamersasepossbleof
g g trrpgintegt 3m for\ehéﬂgmeraﬁ%mgeembbﬁexﬁd D’?fﬂrg gte%aﬁa X??dﬁérﬁicbnﬁﬁle@% te ;\r/e
syner gi st i céﬂ"?‘g‘“\% e‘g&@&g&é@ ﬁ?@d @\/&erﬁoﬂaﬁﬁlei: dﬁe %g%meq%@m gt’
%i ch have eweopf the preparacionce cﬁffaantmairﬁmgicmal acttiin‘ittylBlthdtmyetziff@ﬁtﬁpxconazoléTh

e present 0 Nt enrl t o art e
pr esent invfé)ﬁ?’ %ﬁﬁ eﬁgtt\ggtci} &%ﬁ%‘%@ﬁg&t ﬁﬂ’f‘ ‘Lg”g‘ﬁt also to
a nethod triazolylmethyl group and the propyl group are on the same side of the dxoxolane ring. In

the case of BAS-480-F, the 2RS,3SR-enantiomer is preferred.

For use in practice, it is advantageous to use the active ingredients I and II as free bases
and in racemate form, and further agrochemical active ingi-edients such as insecticides,
acaricides, nematicides, herbicides, growth regulators and fertilizers, but in particular
other microbicides, can be added.

In recent years, so-called ergosterin biosynthesis inhibitors have increased their miarket

 share, i.e. preparations whose fungicidal action is based on inhibiting the biosynthesis of
ergosterin, which can be found in the cell membrane of fungi. As a rule, fungicides which
contain a 1H-1,2,4-triazole radical in the molecule act as a 14-C demethylation inhibitor
(=DMI) in this process. However, in some areas fungal strains have been found wherea
reduction in sensmv1ty has been proved, due to the long-term use of preparations on the
basis of triazole.

Surprisingly, it has now emerged that mixtures of components I with the
anilinopyrimidine II not only exhibit an additive activity with regard to their funglcldal :
action, but also show a clear, synergistically increased activity even in the case of fungal
isolates which have acquired a reduced sensmwty to tnazole funglcldes



5. . .

of controlling fungi which conprises treating a |ocus infested with, or
endangered by, fungi in any desired sequence or sinultaneously wth a) one
of the conmponents | or a (nmetal) salt thereof and b) with the active
ingredient of the formula Il or a salt thereof, it also being possible for
the salts to be selected in such a way that both active ingredients are
bonded to an acid radical or, in the cade of a metal. conplex, to a central
nmetal cation. Advant ageous nixing ratios of the two active ingredients are
11 = 10:1930 1:20, prefer tp. 1: 6. xtures in which the
i xi ng ¢ at | RS teRbinyBEns derdfors g sstential eafenmientoffba sty 3. 6" f or - exar) e

2:5, 1:3, 1:4 or 1:6, are frequently advant’ ageous The active ingredi ent
m xtures | t e,
preventive g‘Lo&éysE gguénulﬁ e dé’g%&gr%g%r% tm'tx"“ i gle éél;fga%?ﬁ\h{(
The active ofrcgneqlih@atfunslm gha@p § treatingajogns m&&r@dmﬂu obmfhngm@ B
destroying f;hg; iflah %il%%&ﬁéﬁc%f ﬁﬁmﬁﬁﬂ‘dﬂhsl?%ﬂi é)Qin% o?EheF&Eﬁp%n@ﬁts PoRat S
(fruits, flowers, |a9 t al tuber root 'I)tl n rFﬁ-{ crops, of
usef ul pl arfmetalksait 'g mwa\% f & fopmula ﬁqgé t theregizit ned
\%_ SECE m caém?ﬂg\pmd le fﬂglﬂie P ko l@@sqlecaedci_ arstm:l?au{vay xhdébom}aeﬁwrr@mmh elmss f
ic ave deve a_reduced sensitivity to fun es fr t he. class o
the tr i ayol 86 bondel i af abiBTHED BT %k bl sl PRplece B0 <RBHl fap L foehe
phyt opat hogeni ¢ fungi belonging to the follow ng classes: Ascorryceten (for
exanmpl e Venj, cl
Basi di orrycetg{l gg‘gﬂﬁa% 6 oﬁ%%ﬁ?qaﬁgﬁegieﬂmg@t 01r~1t!|‘jzhi{i‘a Igucm nia);
Fungi i nperBretergbly L:5= é%éﬁﬂF@%g\f%mﬁ l%ﬂ%WWGMPWPWBM%SpOH um

Fusarium Sapiedients LI 5 P& P6dor Natipld/25] B3, Pitlor €46, afel fleqabiitly advaR@gédusl! ar ,
Pseudocercosporel | a herpotrichoides). The active i ngred| ent mxtures are
system cal l y-acting. They can al so be used as seed-dressing agents for the
t reat ment OThesartiste {rigrediem miktives 1511 dceomdingstp tlmnivemidni haye vényradpammk ng

acrive i ngrd .%“ﬁff"%%'tﬁl}’%égaﬁﬂsc%@%.fﬂ%ﬁ‘fm{w. P PRE AT nts nguﬂuﬁed by’

the fact tWFVGmSF‘h?@@KWW%F wsed fion cpnteining oF destroyingithe wel |
tolerated hyicRbdtBirdismd ¥hithlocs 1&%&{9@&@1@1@4 fﬁii't% vk FoRske) SRk ar e,

vvithinthes eof t res for. exa he .fol | ow plant
species: ¢ JOOBHA %\’Ear‘)'gﬁ 8??‘?95 °¢/ , ang E‘@nrg%“’?y Fottming parts of the
plants remain unharmed by such nucroorganisms This applies, in particular, to
microorganisms which have developed a reduced sensitivity to fungicides from the class

of the triazoles.

The active ingredient mixtures are effective against the phytopathogenic fungi belonging
to the following classes: Ascomyceten (for example Venturia, Podosphaera, Erysiphe,
Monilinia, Uncinula); Basidiomyceten (for example the genus Hemileia, Rhizoctonia,
Puccinia); Fungi imperfecti (for example Botrytis, Helminthosporium, Rhynchosporium,
Fusarium, Septoria, Cercospora, Alternaria, Pyricularia and, in particular,
Pseudocercosporella hefpou'ichoides). The active ingredient mixtures are
systemically-acting. They can also be used as seed-dressing agents for the treatment of
seed (fruits, tubers, kernels) and cuttings for protecting against fungal infections and
against soil-borne phytopathogenic fungi. The active ingredient mixtures according to the
invention are distinguished by the fact that they are envuonmentally friendly and
particularly well tolerated by plants.

Target crops for the indications disclosed herein are, within the scope of the present
invention, for example the following plant specigsi cereals: (wheat, barley, rye, oats, rice,
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-5- sorghum and rel ated species); beet: (sugar beet .and fodder beet);
pormmaceous fruit, stone fruit and soft fruit: (apples, pears, pluns,
péaches, al nonds, cherries, strawberries, raspberries and bl ackberries);
pul ses: (beans, lentils, peas, soya beans); oil crops: (oil seed rape,.
nmustard, poppy, olives, sunflowers, cocgnut, castor-oil - plant, cacao,
groundnuts); cucurbits: (punpkin, cucunbérs, .nelons); fibre plants:
(cotton, flax, henp, jute); citrus fruit: (oranges, |enons, grapefruit,

Spoci es. o P A relRRr RO bl AF Dres st iy vitf Doflicons 300 Al
( a¥]9g 2do,s udmnmdmirﬁmma(mﬂes, peas, Hi!;lasxtgp;;dms.ralmnimbhmnes, cstnfubemesl;ut s,
Sl ants as \ETUeRi anl Bk BirpBe) INGS bedhh onch DR, BRE ik ips: (G e

Wer' s, u uous’'trees” an

coni f er ous TeP% FRUSEATEPORRY QJHies -cuatlowsis; cocanulngastor ol Pl <cacaRyEroundnuislnt
l'im tation.cudtiditsclpuindking gucaitess, melotis)fitte plantshotion, Tlaxakerhp,daed); Icitnir €

t i | din the f f. combi nati ons.. Th ' . ients of th
Cormia 1 e X oo, EhaBienih Mg Rbst aripf fegBblet TspihifhiRe o Co ( no
area or pl aasparagus)eabbage spedies; canmts, onions, tomatoes; [pptates, bellpeppers); iLanraoeaet he

| day A . : osb _
Son i oati orfauiaRby it Shmbhiry o bt sGEH g idiZe, (Steb G b sugar
f or nul at i orfan&iea. SKRE vings; hepssMissereaeland nayurgl Zam mantsay well 3y ompmeniglsand ar e
t hose subst@aeRss, Wrubs) deéiBucusnies aad cnifebdiS tRes sith ak CoMFdra) THIZ enfiMera@ibanp! e

t | ) t
agent s, adiioey BECOPIRGIE

neral substances, solvents, dispersants, wetting

uatony,; nqers or fertilizers. A preferred method

for applying an active ingredient mxture conprising at |east in each case

of the L|“Sﬁﬁge?a%ﬁg%%a*éﬁﬁ%ﬁﬁﬁééfﬁ@%&g%?_aa?& By Pty uSFl K 657

appl i cat i oreombieations Ehepictive ingndienss of

e formulashandthe agtiviedngredientofdhe | i nmat i c

Feach the 1 anula1Feife RRBRS il AT pIA I b SISO RERRRGY 62",
lr enchi g | HECaSEIEn 90 She 1988 QA ol doRRUOREh O RT TFERS gF

i ncor por at i applitdtionsenhancing additivdscohventionally used $iothedrd of formilatorexanpl e i n
the formof granules (soil application). The compounds of the fornul ae |
and Il can also be applied to seeds

' ' Suitable carriers and additives can be solid or liquid and are those substances which are

expedient in the art of formulation, for example natural or regenerated mineral substances,

solvents, dispersants,

wetting agents, adhesives, thickeners, binders or fertilizers.

A preferred method for applying an active ingredient mixture comprising at least in each
case one of these active ingredients Tand IT is application to the aerial parts of the plants,

~ especially the foliage

(foliar application). The number of applications and the application

rate depend on the biological and climatic environment of the pathogen. Alternatively, the |
active ingredients can reach the plant via the soil by means of the roots (systemic action),
by drenching the locus of the plant with a liquid preparation or by incorporating the
substances into the soil in solid foﬁn, for cxémple in the form of granules (soil
application). The compounds.of the formulae I and II can also be applied to seeds
(coating), either by soaking the kernels in succession with a liquid preparation of an active
ingredient or by applying a layer of a moist or dry preparation which has already been
combined. Moreover, other ways of applying them to plants are possible in special cases,
for example the targeted treatment of the buds or the inflorescence.

The compounds of the combination are employed as pure active ingredients or, preferabiy,



(coating), either by soaking the kernels in succession with a liquid
preparation of an active ingredient or by applying a | ayer of a noist or
dry preparation which has al ready been conbi ned. Mreover, other ways of
applying themto plants are possible in special cases, for exanple the.
targeted treatnment of the buds or the inflorescence, The conpounds of the
conbi nation are enployed as pure actiweingredients or, preferably, - 6-
together with the auxiliaries conventionally used in the art of '

formul ation. They .are therefore processed in the known manner_to give, for

exanpl e, erogeshesivithihe anxiliariesconyentionally nied in gheaast of foraulation. Ihex gfh| e or
di | ut abl e smrforpfocesiied i the &8 mdiner Wea r exiapHckiulsiolcdtchna@yCer s,

dust s, granule thr Sj C for

ubst ances SbipRGAble B asSdirtcHy braBie O dhipiabié Yot afi Frryiof, SRR | 1o,
scattering ,potmdashsoiqble powdens pdusts granales,tbtough fsi¢]lencapsulations foxtdxample in
conmposi tio ling

ot r ounst an?ﬁﬁéﬁav%ﬁéﬁﬁ# S ThCthucn Eed BLACH Slinl Mo P aGg

m xt ure ar Scajteriagebmshing op or poyringgapwellps e napuse p%ﬂlp icempasitianspagg selected00 g
of Al/ hg Rg&ﬁxt eitellﬁ&hdemfs%@mexprfaw élﬁ:uﬁﬁ&n@esoﬁaﬂlﬁ%ﬁ?a ppRatié ﬁt&sgilfl ons
are pro uce in own _janner or . e i mat e X and/ or
o il g ¢ e 36t JRETGRBIREHT are gepmraly S0 a0 Rk of Al particd 10 Ren e
solid carrileo8 ga:ﬁa\]/hat paftipularly preferably 250 gae-850 giof Alanpounds (surfact ant s)
The follow ng are possible as solvents: aromatic. hydrocarbons, preferably

the fractions [err] to [err], for exanple xylene m xtures or substituted
napht hal endde fpmttiamrts ags producediio itheaknowromanserfor example by intimasely yixing

pht hal at e, Eﬁh&ﬁ AR imeﬁy%hféﬁ RS FOPLAREHIO Wit 3bRehis Solid

al cohol s ‘and gl S.as wej their ethers and esters, such as ethanol,
et hyl ene gl W@%@W%Bﬁﬁmoué@ﬁ 8¢athy | ene gl ycol

nonoet hyl ether ket ones such as cyclohexanone strongly polar sol vent s
Such a5 N ok i B A0S oS\ e 8B, B BRI
oi | or soyao @4, fomamﬂexylemhlnumaor snbsstuwldl mphthalenm phthalﬁmstem suohlas f or
dusts and R phaiste BPUIEHT phitifate, AEpHAtiE HyyGrocarbons such as cyclohexane or
paraffins, alcohols and glycols as well as their ethers and esters, such as ethanol, ethylene
glycol, ethylene glycol monomethyl ether or ethylene glycol monoethyl ether, ketones

such as cyclohexanone, strongly polar solvents such as N-methyl-2-pyrrolidone,
dimethylsulfoxide or dimethylformamide, and also epoxidised or unexpoxldlsed vegetable
oils such as epox1d1sed coconut oil or soya oil; or water

Solid carriers which are used, for example for dusts and dispersible powders, are, as a rule,
ground natural minerals such as calcite, talc, kaolin, montmorillonite or attapulgite. To
improve the physical properties, it is also possible to add highly-disperse silica or
highly-disperse absorptive polymers. Possible particulate, adsorptive carriers for granules
are porous types, such as pumice, brick grit, sepiolite or bentonite, and suitable
non-sorptive carrier materials are, for éxar_nple, calcite or sand. Morcover, a large number
of pregranulated materials of inorganic or organic nature can be used such as, in particular,
dolomite or comminuted plant residues. '

Suitable surface-active compounds are non-ionic, cationic and/or anionic surfactants
which have good emulsifying, dispersing and wetting properties, depending on the nature
of the active ingredients of the formulae I and II to be formulated. Surfactants are also to
be understood as meaning mixtures of surfactants. |



ground natural mnerals such as calcite, talc, kaolin, nmontnorillonite or
attapulgite. To inprove the physical properties, it is also possible to add
hi ghl y-di sperse silica or highly-di sperse absorptive polyners. Possible
particul ate, adsorptive carriers for granules are porous types, such as
pum ce, brick grit, sepiolite or bentonite, and suitable hon-sorptive
carrier materials are, for exanple, catérte or sand. Mreover, a |arge
nunber of pregranul ated materials of inorganic or organic nature can be
used such as, in particular, dolomte or comm nuted plant residues.

Sui tabl e surface-active conmpounds are non-ionic, cationic and/or anionic
sur f act ant sTd¥uefachaueofosiiionsily adelyin e, arofSpanulation kave beai published, dmer t i es,
dependi ng on, the,nature of the active ingredients of the formulae |I and |
to be fornﬂaﬁhgﬂmcgﬂﬁpgﬂgants are also to be understood as meani ng ni xtures
of surfactants. -7 - The surfactants conventionally used in the art of

of surfact ant e surfactants conventi.
Gt cheon' 5 Torhe Curod SPeitiits pldBRuiRer pntf! UK iRyjsil Crps ClefRock:

Rock, New JerNey Jersogdd88. M and J. Ash, "Encyclopedia of Surfactants”,
Vol . L-111,. Goeghé R ASRY PEASGiopedieef Suffeotants", Mol 1980 Chédical Pieblishing! Gy.) ¥
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such as phosphati dyl et hanol am ne, phosphati dyl seri ne, phosphati dyl gl ycerol,
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conpositions are nbre preferred as commercially av abl e goods, the end
consuner uses, as a rule, dilute conpositions. Such (agro)chem cals are

part of theApheslenthe agroehérhieal preparations comprise 0.1 to 99 %, in particular 0.1 to 95 %,
of active ingredient of the formula I, 99.9 to 1 %, in particular 99.9 to 5 %, of a solid or
liquid additive and 0 to 25 %, in particular 0.1 to 25 %, of a surfactant.

While concentrated compositions are more preferred as commercially available goods, the
end consumer uses, as a rule, dilute compositions.

Such (agro)chemicals are part of the present invention.

The examples which follow are intended to illustrate thé invention, and "active ingredient"
is to be understood as meaning a mixture of compound I and compound I in a particular

mixing ratio.

Wettable powders ' a) b) - ©)

Active ingredient '

[LII = 2:3(a), 1:1(b), 1:6(c)] ' 25%  S0% 75 %

. Sodium ligninsulfonate : 5% 5% -

Sodium lauryl sulfate 3% - 5%
- Sodium diisobutylnaphthalene | | .

‘sulfonate - - - 6 % 10 %

Octylphenol polyethylene o

glycol ether ' | _ - 2% -

(7-8 moles of ethylene oxide)
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The exa'rrpl es which follow are intended to illustrate the invention, and

"active ingredient" is to be understood as meaning a nixture of conpound |
and conpound Il in a particular mnxing rat | 0. Wettabl e powders

a) b

25 % 50

c) Active ingredient [I: = 2:3(a), 1:1(b), 1:6(c)]
% 75 % .Sodi umllgnl nsulfonate : ' 5 %

5

- Sodium | auryl sulfate _ -8- 3 % - 5 % Sodi um
di i sobut yl napht hal ene sul fonate - ' -

% 10% %ltg&l % enol pol yet hyl ene gl ycol ether

et hyl ene oxi de) S g‘rﬂ?’ di sl&%se silica

5 % 10‘16aolm10% Kaolin 62 % 27 % 62% 27

- The active ingredient is mxed thoroughly with the additives and the

6

%

% .

m xt ure is_jgnoundthoroughly in a suitable mll. This ves wettable
powder s whildie agtive ingragiont isanixgd thoropghly with the adsitives sad theonixture ingrpuedsi r ed
concentr at igpdronHIY hﬁh@ﬁltéb?é‘ﬁﬁpt'm&st V&C&ét%ldﬁw&‘i’d QHichQ:hn bédﬁutgdw"_i)ithwater
10% Cct vyl phenpl yet Hg/ ne %%Cﬁ et her, 4-5 mol es of
et hyl ene ofP &5f ﬁgﬂﬁ’c‘gﬁ GANGERALOBN a1 ¢ ' 3 %
Castor oil poI ygI ycoI et her 4 % (35 noles of ethyl ene
oxi de) (’yc'lfmt?lsmn LOficentrate 30%

Active ingredient (III = 2:5) _ 10%

Octylphenol polyethylene glycol ether . 3%

~ (4-5 moles of ethylene oxide) :

Calcium dodecylbenzenesulfonate ' 3%

Castor oil polyglycol ether o E , 4%

(35 moles of ethylene oxide) _

Cyclohexanone 30 %

Xylene mixture | 50 %

Emulsions of any desired dilution which can be used in crop protection can be prepared
from this concentrate by diluting with water.

Dusts a) b) c)
Active ingredient 5% 6 % 4%
[ = 1:4(a), 1:5(b) and 1:1(c)]

Talc ' 95 % - -
Kaolin - ' - 049, -

Ground minerals ' - - 96 %

Ready-for-use dusts are obtained by mlxmg the active ingredient with the carrier and

grinding the mixture in a suitable mill. Such powders can also be used as a composition
for dry-dressing seeds.

Extruder granules :
Actxve ingredient (I:II = 2: 3) . | : 15%

Sodium ligninsulfonate ' ' 2%
Carboxymethylcellulose . ' 1%

- Kaolin - | 2%



XyI ene mixture 50 % Enul si ons of any
desired dilution which can be used i.n crop protection can be prepared from
this concentrate by diluting with water. Dusts

a) b) " c) Active ingredient : 5 % 6 %
4 %[1:11 = 1:4(a), 1:5(b) andll(c)] Talc :

95 % Kaol i n _ -9- - 94% - Ground
m neral s - 96% Ready-for-use dusts
are obtained by m xing the active |ngred| ent with the carrier and grlndl ng
the m xture in a suitable mll. Such powders can al so be used as a -

??WF?E | t2 | g ?rﬁacude ingi¢dientiingixedavith theatditeey, agd tielthikfurd i groend Wtﬁdi!stéﬂéd
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'82% 9 The active-ingredient is mxed with the additives, and the m xture

S grounda@& geed with water. This mxture is extruded and
subsequent a streamof air. Coated granul es Act i ve ingredient
ctive ingredie

(1:11 = 3: nt (LII=3:5) 8 o5 Pol yet hyl ene gl ycd%( MV 200)

3 % Kaol i N Polyethylene glarcol (MW 200) 389 % (MW= nol ecul ar
-weight) In xer, e finely- ground active ingredie Is applied
uniformy t kaol i n which has been npistened with % yet hyl-ene gl ycol .

I n this manMW,=ddeculareeightnt ed granul es are

In a mixer, the finely-ground active ingredient is applied uniformly to the kaolin which
has been moistened with polyethylene glycol. In this manner, dust-free coated granules are
obtained.

Suspension concentrate :
Active ingredient (LIl = 3:7) 40 %

Propylene glycol _ 10%
Nonylphenol polyethylene glycol ether 6%
(15 moles of ethylene oxide) | o
Sodium ligninsulfonate | ' 10 %
Carboxymethyl cellulose i 1%
Silicone oil | g 1%
' (in the form of a 75 % aqueous emulsion) :

Water . ' 2%

The finely-ground active ingredient is mixed intimately with the additives. This gives a
suspension concentrate from which suspensions of any desired dilution can be prepared by
diluting it with water. Live plants and plant propagation material can be treated and
protected from infestion with microorganisms by spraying them with such dilutions,

. pouring such dilutions or immersing the live plants or plant propaganon material in such
dilutions.

Biological examples

A synergistic effect in fungicides is always present when the fungicidal _activity of the
active ingredient combination exceeds the total of the activities of the individually applied



obt ai ned. Suspensi on concentrate Active ingredient (1:11 = 3:7)

40% Pr opyl ene gl ycol 10% Nonyl phenol
pol yet hyl ene gl ycol ether ' 6 % (15 nol es of ethyl ene oxide)
Sodi um | i gni nsul f onate ' ' - 10 % Car boxyrret hyl
cel I ul ose o 1 %Silicone oil

1% (in the formof a 75 % aqueous enulsi®n) Water '

32 % The finely-ground active ingredient is nmixed intimately with the
additives. Thjs a suspension concentrate from which suspensions of
any desi red?‘?ﬂ"FL’ﬁg’Sﬁe ®%En be prepared by diluting it with water. Live plants
and pl ant propagation material can be treated and protected from I nfestion
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such di | ut i presfunicidesgfobaws thessopdatied SOIEE formula mdscfahebctcalcnlafcwlfollms i s
al ways pres (PTRY] ?ﬁ{sé I ent.
conbi nat i onctfetglégggg‘kf he T:MQE:?g:%?E}g%sgﬁa%ﬁlah P‘fggﬁ%‘?s

VI ual l'y agplied
A b¥i ve

Eo e "o v@mwaa@mseweed&ﬂﬁepwmﬂ@ﬂiﬁww@&aeeabdm@r
| ngredi ent cashaiMlonitinadons”. SRINEWCL, VoD 16i3igidgisdps, ol | ows the

so- called roul a _an al cul s follows (COLBY, LR
"Cal cul ati @&ﬁ\%& s g ﬁ%ﬁ‘ﬁ%‘tﬂeﬁﬂ?@rﬁgnses of herbi ci de
conbi nati onX'= Wativity 5f fyngipide Lo-p2Pof ASAd) (LI MPEL and al ., 1062 "Weds
control by .. qeééﬁ@ogma@éngpa"g.oﬁ{gﬁa NEWCL, Vol. 16, pp. 48-53):
E = the expected activity of fungicides I+II at an application rate of p+q g AS/ha
(additive action),

then Colby’s formulareads: E=X+Y— 2%0_0!-

If the observed activity (O) exceeds the expected activity, then the combination is super
additive in its activity, i.e. a synergistic effect exists.

Example 1: Activity against "powdery mildew" on winter wheat
Method: ' .
Approx. 20 winter wheat plants cv. "Bernina" are grown in the greenhouse in pots of
diameter 16 cm at 20°C and 60 % relative atmospheric humidity during a 12 hour day and
16°C and 80 % relative atmospheric humidity during the night. At the beginning of

- tillering (EC 21), the plants are inoculated with an isolate of Erysiphe graminis £.sp. tritici
which has a reduced sensitivity to DMI fungicides. | |

3 days after inoculation, the individual active ingredient, or the fungicide mixture, in the
form of an aqueous suspension is applied under field conditions using a spray boom and
an appliéation rate of 500 1 of water/ha. The change in infestation on the leaf area present
during inoculation is determined 4 days or 11 days after application (evaluation of the
primary infestation). Each of the 15 experiments is replicated 3 times.

The application rates shown in Tables 1a and 2a are used.

The following results are obtained with mixtures composed of IA (= propiconazole) and
: | '



(g of AS/ha = grans of active ingredient per hectare) X = %activity of
fungicide | at p g of AS/ha Y = % activity of fungicide Il at q g of AS/ ha
E'= the expected activity of fungicides I+l at an application rate of p+q
g AS/ha (additive action), then Colby's fornula reads: E = X + Y- [err]
100 If the observed activity (O exceeds the expected activity, then the
conbination is super additive inits addi~vi ty, i.e. a synergistic effect
exi sts. Exanple 1. Activity against " povvdery m"I-deV\l' on wi nter wheat

Met hod:  Appr ox. 20 winter wheat plants cv. "Bernina" are grown in the

greenhouse in pots of dianeter 16 cmat [err] and 60 %relative atnospheric

hum dity duT?‘?’rﬁ & 12 hour day and [err] and 80 %relative atnmospheric
hum dity d i i :

At are%baga dhC7 &iy4later b ekt Wil's

whi ch has. : ‘sgofactivei ty t o Pagusu
i nocul ati on, Expie i ndingretlierit/hact i ve mﬁ‘ijred 3
the form off Ne. aqueous .sufpension tatg pI ecalguldted fi ¢l d cdoghd i ons uang a
spray boom|and an fagdlli cafi 84IF at ] ofin 2001 SEORBYAr/ ha. The change in
infestatiofon _tng I ear afea prese Urtyg rnocarati en 15 derernned 4
days or 11{d Utk er application eégl uation of the prinary infestatign).
Each of the experigent$ is repl d B times. The appl i C<’:§ZI on rateg
shown in Taﬁlﬁgs | af angy 2a|are qsedk‘I e f bl | owi ng resﬂFIts argsobtainedjw th

¢

m Xt ures cc sed jof (f propicopazgle) jand | I~ abl e lgg: Eval uafion
g (agtive ingredient IA21-

7 days aftegr & he perl ment wags se
pr opi conazql % g of active  sgFunguss E% _ 6P%0
-7 - 125 10 - 74
8 - 750 7 - 82
9 25 25 16 27 58
10 25 50 11 64 71
11 25 125 - 4 76 89
12 50 25 | 10 50 ' 74
13 50 50 4 75 90
14 50 . 125 5 84 87

15 125 25 2 94 95




Exp. I ngredi ent/ ha I nf es- activity, activity, No.
tation cal cul at ed . found Al | Al 1 o in % [ COLBY] 1
(eon- _ 38 trol) 2 25 - 35
83 50 24 ' 37 4 125
3 - 92 5 | - 25 30 |
21 6 - 50 15 -12- 61 7 -
125 10 74 8 - 750 7
82 9 25 25 16 27 58 10 .25
50 11 Table 1b: 64 71 11 25 125 4 :
76 ‘Evaluaﬁbn 12 days after thddexperiment 265 been set 11f (active ingredie®JA = propiconazole
74 13 50 Sactive 4 Fungus 75E % o% 14 50
125 51 Exp. d1 nt/ha ] inf8g- 1 activityl 25 activify, 2
94 No. 95 13- Table 1Jjatldﬂxlal Uadalcihtadt dqys gbimy” the
experi nent has beep 1 ug (ATCHi ve|i rigredilenfCOEBY)pr dpi conazol e g of
active HeRgus——Tt9 %—%—B&p— ' '
i nf es- #tl@qny - aqtivity, HNo83 - tation
calculated | wol) fund Al | Al |1 in % [ COLBY] .1 (con-
83 2 25 - 85 - 2 .
3 50 - 68 - 18
4 125 - - 14 - 83
5 - 25 78 - 6
6 - 50 80 - 4
7 - 125 55 - 34
8 - 750 3 - 96
9 25 25 73 5 12
10 25 50 78 .1 6 .
11 25 125 33 33 60
12 50 25 53 23 36
13 50 50 37 21 55
14 50 125 40 46 52
15 125 25 7 84 92

As can be seen, quite different mixing ratios result in a synergistically increased fungicidal
activity in Experiments No. 9 to 15, after 7 as well as 14 days.

Example 2: Activity [lacuna) "Septoria nodorum" (wheat)

Method:

Septoria nodorum is grown for 2 weeks on agar plates on a nutrient medium composed of

1 g of dry yeast, 20 g of wheat flour and 20 g of agar per litre of water. To induce

sporulation, the fungus is placed into a jar filled with wheat kernels and incubated for 4

weeks at 8°C (simulated 16-hour day)' The spores formed are then washed out with water
 and filtered, and the suspension is adjusted to a concentration of 10 000 spores/ml

(concentration in microtitre plates). -

Microtitre plates with 96 wells are used for measuring the activity of the fungicides and
fungicide mixtures. Using a Hamilton pipette, 180 ul PDB ‘medium (potato dextrose broth) |
containing 10 000 spores/ml'and 200 ppm of streptomycin sulfate to prevent bacterial
infections are transferred to each well. Each well is then cqmplémented with 20 ul of a
suitably diluted fungicide solution. The microtitre plates are then incubated for 7 days in

the dark at 20°C. Each conéemratidn is replicated 10 times. The fungal growth of each



trol) 2 25 . 85 2 3

50 - 68 18 4 ' 125

14 R 83 5 _— 25 78

66 . . - 50 80 ' . 4 7 -
125 55 34 8 - 750 3

96 9 25 25 73 -13- 5 : C 12 10

25 50. 78 1 : 6 11 25 125
33 ' 33, 60 12 50 . .. %5 .53 _

23 sample is gyalyated photometrigally at 595 nne,@nd the actyity of each fungigige sample

55 14 is caléulated using GOLBY’s foftRula. 46 52 15 .

125 - . 25 7 84 . 92 As can be seen, quite

different mxing ratios result in a synergistically increased fungi ci dal

activity in [l d %i”r% as well as 14 days. Example 2:
Activity [Igg@g%-@%?(#@?noﬁr \ﬂ%‘ Qtl%) Met hod: Septoria nodorumi s
grown for WEEKS Jon agaf,pfates op a nuirient redi unh%npos d o % g D
dry yeast, {20 g of (‘f diEntﬂ”d 20 g of agar |[per acu &

i nduce spor ulmtp'.on gus 1s pl acrslid pio ajjar fd i tjh g‘gf
e[ré ur{ d - Th

kernel s and ixgub 4 ks pt [err] (simjl at

spores forned are hpn vashed out ith water and fil t he
suspension}i g adj ustgg2toja concenfration of 10 J0OOO spores/m 0
(concentratfi@ in i@gosti{re plateg). Mcrotitrg plates with [96 wel I S qre
used for ngasguring| t®& aclivity of|the fungicidgs and f-ungi cijde nOxturés.
Usi ng a Harfi 14 on pj p@2te, |180-[err] PDB medi um (Jpot at o -dextrdse bBot h)
cont ai ni ng |1 000 pp@Bes/ and 20p ppm of stredtorrym r sulfate 1 preyent
bacterial i|nféectiops are {raféferrpd to each welll . Each well fis {%en

—tr

nrpri

conpl enentdd %i th DO ferr 0f-02 sul t abl y diluted fungici de sdl ut égn Tl%ne
mcrotitre plgat es pre thep i g(%ubat ed for 7 days |in -
9 - : . . - 45
10 0.02 0.01 2:1 19 22
11 0.1 - 0.01 10:1 19 28
12 .03 0.01 30:1 27.1 31
13 0.05 0.02 5:2 26 29
14 0.1 0.02 5:1 26 _ 33
15 02 0.02 10:1 26 : 32
16 0.1 0.1 1:1 38 43
17 0.2 0.1 2:1 38 46
18 0.3 0.1 3:1 442 47
19 0.05 0.3 1:6 45 52
20 0.1 0.3 1:3 45 _ 52
21 0.3 03 1:1 50.5 60




the dark at 200C. Each concentration is replicated 10 tinmes. The fungal
grow h of each

Tabl e 2a:

E %

(Active ingredient
O % active ingredient/l|

activity, Exp.

f ound
0 2

~Ratio I:11

-13- sanple is evaluated photonetrically at 595 nm and
the activity of each fungicide sanple is calcul ated using COLBY's forml a.
| F = cyproconazol e) ng of '

activity,
cal cul at ed

Al IF Al [ COLBY] 1 0.
0. 05 0 3
Table 2b: (Active ingredient IJ = hexaconazole) 0 4 0.2 5
: 10 A -
| mg of 19 7 E % 0062
. Exp. de¢tive ingredient/l activity, - .
B P ' - calBulaid aét§_1§2
2:No. AT | Alllig RatioLH, 1, [CODBY] foynd |
) Zq 1Z U. o U. Ul oU
3l 13 ng q. 05" 0.02 5 - b6
o.% 2z B 26" 13 15
of 02 1 - 26 32 16 1
1:3 - " 38 43 17 D.2 1
4? 3%5 " 4618 0.3 0I1 833. 1
01 -
8 8.02 - 34
9 0.03 - 41
10 0.05 - 31
11 0.1 - 63
12 03 - 13
13 0.5 - 78
14 0.01 0.01 1:1 8 52
15 0.03 0.01 3:1 15.36 44
16 0.05 0.01 5:1 2272 56
17 0.1 0.01 10:1 42.96 60
18 0.5 0.01 50:1 89.88 93
19 0.02 0.02 1:1 34.66 71
20 0.01 0.03 1:3 41 73
21 0.01 0.05 1:5 51 80
2 0.01 0.1 1:10 63 82
23 0.02 0.1 1:5 63.37 85
24 0.03 0.3 1:10 75.16 89
25 0.5 0.5 1:1 97.58 100

As can be seen from Tables 2a and 2b, the activity of active ingredient II can be increased

Example 3: Activity against _Drechslera teres

Method:

‘markedly by adding triazole in traces which, on their own, are too small to have any
effect. - | ' ' |

The Drechslera teres strain is grown on V8 agar for 3 weeks at 17-21°C (artificial 16-hour
day). The spores are washed off with sterile water and filtered, and the suspension is '
adjusted to a concentration of 10 000 spores/ml.

Microtitre plates with 96 wells are used. Using a Hamilton pipette, each well is filled witli '

180 ul of SMB medium (Sabonrand [sic] Maltose Broth) containing 10 000 spores/ml and



19 0. 05 0.3 1:6 - 45 52 20

0.1 0.3 1:3 : 45 52 21 0.3
03 101 - 50.5 60 - 14- Table 2b: (Active
ingredient 1J = hexaconazol e) ng of : E%
O% Exp. - active ingredient/l activity, No. Al 1J
Al |1 . Ratio I:11 cal cul a'tlesd' found [ COLBY] 0.01 -
02 - 0. 02 - : 13
?' 03 _ 200 ppm of streptomycin sulfate. 20 pi ahquots _oL%thg fungicide Ecﬁtiéon to be tesQecpé'e
38 6 gldsd. The plates are incubated i in the dark for 5 days at 20°C. .89 7
0.01 8 8 0.02
8402 After this penog t?xe absorption of each well is mggsuged photometrically at 595 grlnl %I?d
63 12 the acuv1ty is calcglated. Each concentration is tested in 10 replications. 73 13
0.5 78 14 0.01 0.01
1:1 52 15 0. 03 0.01 371
15. 36 . - 51 22.72
56 17 &rgﬁe——(muve gftaient IC = philinazole) 42. 96 60 18
0.5 01 5fg bf 89. 88 E #3 0%
Exp. active ingredient/1 activity, . .
P | . Ratio LI calculated acuvity,
No. | Aric | Arn o LI [COLBY] found
1 0.01 - 0
2 0.02 - 0
3 0.05 - | . -0
4 - 0.007 . 6
5 - 0.01 ' 28
6 - 0.02 . _ 54
7 - 0.03 | 1M
8 005 | 0007 10:7 11 ' 16
9 - 0.05 0.01 5:1 44 47
10 0.01 -0.02 1:2 32 48
11 0.02 0.02 1:1 31 70
12 - 0.05 0.02 5:2 31 : 36
13 0.02 0.03 2:3 53 77
14 005 | 003 5:3 53 71
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0.02 0.02 1:1 _ 34. 66 71 20
0.01 0. 03 1:3 _ 41 73 21 0.01
0:05 1:5 ' 51 80 22 0.01 0.1
1: 10 _ 63 ‘82 23 0. 02 0.1 1:5
63. 37 85 24 0.03 . 0.3 1: 10 75. 16
89 25 0.5 0.5 1: r16- 97.58 100 As can

be seen from Tabl es 2a and 2b, the activity of active ingredient Il can be
increased markedly by adding triazole in traces which, on their own, are

too small t TabRv3b: @&nﬁﬁ%&enm%ypr&onﬂﬂd)w ty agai nst Drechsl era teres

Met hod: The _weeks af
[err] (artifficial h siegd | e

wat er and fil ered ﬁmeaﬁye@men ion is adjusted tgeitgonceptration (f 10
000 spores/jm * otitrefplates w{th B#iofH| s af e ushehlatklsi np Bt | tlon
pi pette, e chNneII iAl IF | [fedaTiIt h 180 [err] of NECOLBY{ Sapodiowndd [ di c]
Mal t ose Br ":‘l) com ou T llld +0—660—spor-estr—and _ 35 296 m-of
streptomyci|n st faje err] al i fjuots of the flungicide solufionOo be
tested are Jadded. I'hggél at es are incubated in the dark-for 5 playsoat [drr].
After this |Jper3od, abs oer%on pf each well ip neasared phbt or@rl cdlly
at 595 nm land4t he| acfi vi { cal ¢ul ated. Each foncenfration|is Tested in
10 replicatjfions  Thhle 3al (Activelingredient 1 = tebuconazaole) ng of |
E% Y% EXp act i ngr edi ent ' acd4 vity,
cal cul ated éf)tl 83895AI[ I% 3 i W ?g Rat i ol : Iﬁ COLBY 51

found 7 0.02 0.03 2:3 49 64

Example 4: Activity against Alternaria solani
Method: '
The Alternaria strain is grown on 20 % V8 agar for one week in the dark at 22°C

To test the fungicidal activity, graduated active ingredient concentrations are incorporated
into the V8 agaf, and its surface, in the Petri dish, is inoculated with A. solani. Each
concentration is replicated 4 times. After 7 days, the rad:al growth of the fungus, orits
mh1bmon, is determined.



1 0.01 - 02 0.02 - 03 0. 05 -
04 - 0. 007 : 6 5
- . 0.01 . : ' 28 6 -
0. 02 o o 54 -7 0. 03
49 - 0.03 8 0. 05 0. 007 10: 7 11
9. 0. 05 0.01 51 =i 44 47 10
0.01 0. 02 1:2 32 48 11 - 0.02
0.02 70 12 0.05 0.02
5:2 MiAcnve mgredmnsﬁ = hexaconazolg) 02 0.03 2: 3
53 L~ O0—05— B0 53-
71 -16- abI e 3b: (A(mgvé in re(lil ent |F = cyprocon@z’@l e) np 010%
E% @Brpexp actlvautgmhen gr (=d| ent /| activity, . hctivity,
cal cul at ed ﬁct i v téi S+ O calculated activity,
[ COLBY] Poung AL I oAbﬂ5 - 02 0. OfCOLBY] _| found
0 3 0.2 04
0.03 ] 0005 | - 495 0005 | 093
1: 6 3 49002 _ 57 6 0.01 - 0.03 133
49, Y 0.001
5 - 0.002 0
6 - 0.1 73.8
7 - 05 76.3
8 - 1.0 75.0
9 £ 0.01 0.001 10:1 0 1.4
10 . 0.02 0.001 20:1 1.3 12.5
11 0.02 0.002 10:1 1.3 47
12 0.005 0.1 1:20 73.8 80
13 0.02 0.5 1:25 76.6 . 85
14 0.02 1.0 1:50 - 75.3 93

Similar, markedly increased activities are also achieved with other triazole derivatives in
the form of a mixture with 4-cyclopropyl-6-methyl-N-phenyl-2-pyrimidinamine.

Preferred mixing ratiOS (by 'weighi) in these cases are:

IG:I=3:1101:12
TH:M=3:1t01:8

I:1=5:1101:10
IK:II=2:1t01:8.

IB:II=3:1t01:8
IC:II=2:1t01:6
ID:II=5:1t01:5
IE:I=2:1t01:8
IF: II=5:11t01:10

These markedly increased activities are achieved not only against powdery mildew
species but also against rusts and scabs, stem break, leaf blotch (for example Septona or
net blotch species), grey mould and other pathogens



7 0.02 0.03 2: 3 49 64 Exanpl e 4:

Activity against Alternaria solani Method: The Al ternaria strarmn—is—groewd

on 20 % V8 agar for one week i.n the dark at [err]. To t fun i ci dal
activity, graduated active ingredient concentrations ar ,ﬁ ﬂﬂ,'nﬁto

the V8 agar, and its surface, in the Petri dish, is |n
sol ani. Each concentration is replicat‘é§'4 tinmes. After 7 days, the radi al

growth of the fungus, or its inhibition, is determ ned. -17 - Table 4a:
(Actlve i ng( edi e = hexaconazol e) ng of _

.E% giJési@% active ingredient/|

activity, |I: cal cul at ed activity, No. A1 Al
lol 01 1. A fung1c1da1 two-compoJleggc%smon on m@%ﬂﬁgoparp&'éoste l})losynthesﬂxoz 02
o inhibitor from the triazole series as component I and a 3- amlmopynmldme derivativgag)01
05 o fomponent II0whéréin component I is selected from amongst ag 7 06
0.5 | 76.3 8 1.0
75.0 9 A) DB, 4-d1ch1¢ﬁ'opm§hyl)-4-propylleD,Sédloxolan-Z-yhneﬂlyl] 1H—1,(2,4-tnazole 1.
10.. 0.02 0. 00 1 12.5 11
0. 02 0. 002 L7 12

0. 005 ®Bnl- [2-[2-chloro-4—(4-c,bb>rophenoxy)-pheny1]-47naetayl-1 3- dloxolmaz*yhseﬂlyl}- 10.02
0.5 1H-1,24-8azole; 76.6 85

C) o-[2-(4-chlorophenyl)ethyl]-a-(1,1-dimethylethyl)-1H-1,2,4-triazol- 1-ethanol;
D) 1-(4-chlorophenoxy)-3,3-dimethyl-1-(1,2,4-triazol-1-y1)-butan-2-ol;

E) 1-[3-(2-chlorophenyl)-Z-(4-ﬂuorophenyl)oxi;an—2-yhnethyl]-1H-l,2,4-triazol§;
'F) a-(4-chlbf6pheny1)Qa-(l-cyclopropylethyl)- 1H-1,2,4;uiazol-1-eﬂ1anol;

G) 4—(4-ch10rophenyl>-2—phenyl-2-(1,2,4'-n'iazol-l-ylmethyl)-butyroniuile;

H) d—(2—ﬂ_uorophenyl)—a-(4-ﬂu0rophenyl_)-1H—1,2,4-t1igzdl—1-§thanol;

) a—butyl-a._—(2,4—dichlorophenyl)-1H-l,2,4-triazol-l-etha..nol; and

K) lf { [bis(4—ﬂu6rophenyl)tned1yl§ﬂyl]meth'yl }-1H-1,2,4-triazole;

or in each case .a salt or metal complex thereof, and component II is
4-cyclopropyl-6-methyl-N-phenyl-2-pyrimidinamine, of th_e formula

| CHg _
_ N '



14 0. 02 1.0 1: 50 75.3 93
Similar, markedly increased activities are al so achi eved with ot her
t¢iazole derivatives in the formof a mxture with

- 4-cycl opropyl - 6- net hyl - N- phenyl - 2- pyri m di nam ne. Prefe
(by weight) in these cases are: IB:11=3:1to01l:8 “I “lm‘ “ Iﬂmﬂmﬂ

IGI11=3:1t01:12 IC. Il =2:1t0 1:6 -19-
ID:11=5:1to0l:5 1J: 11=5:1to1l: 10IE :21t018
K Il =2:1to 1:8. IF. Il =51 to 1:10 These rrarkedlylncreased

activities are achi eved not onI y agai nst powdery m | dew speci es but al S0

agai nst 1 UsaScaft i nftARSmpixalibidpeak, |eaf blotch (for exanple Septoria or
net blotch species), grey nould and ot her pat hogens. -18 - Patent clains

1. A fungicidal two-conponent conposition on the basis of an ergosterin

bi osynt hes3, A tépduitich adcorting foccldifnl B aeHefeis tel réGo By weiphip TN & 10: Bl :20.
2-ani |l inopyrimdine derivative as conponent I1l, wherein conponent | is
sel ected from anongst A)

1-[2-(2, 4- :dAodmhrposmimrayd:ordmgpo olayth leaeIGImhe)kaiwti}»wélgmmrirIﬂ] 611-10,126.4- tr| azo
| e; B)

1-{2-[2-chl oro-4-(4-chlor cﬁ[trenoxy) fhenyl] 4-met hyl - 1, 3- di oxol an- 2-yl et hyl
}- 1H 1, 2,4-A eompesitéon ageording to claim 3, wherein the ratio by welght isI:'II=1:1to 1:6.

[err]-[2- (4 chl or ophenyl ) et hyl ] - [err] (1,1-dinmethylethyl)-1H1, 2,4-tri azol -
1- et hanol ;
1- (4-chl ord 316%%}9}“%“ accgrding Wﬁlm&‘ } ¥bsrein PNPQ‘?BPZOI"" FryppRRdLA. is pied ag
1-[ 3- (:2- chdonaponbeyly| ) - 2- (4-fl uor ophenyl ) oxiran-2-yl nmethyl ] -1H-1, 2, 4-tri azol
; F) [err]-(4-chlorophenyl)- [err] (1-cycl opropyl ethyl)-1H 1,2,4-triazol -

t hanol; G

e;

1-e

4- (4-chl or&)rfhmpf)&@mnsdmgm(dmm Y wherein tebudonayote dopipoubd {Qispsad-as e; H)
[ er

[ er

r]- (2f ﬁﬁ; }Jﬁqnyl) a- (4-fluorophenyl)-1H1, 2, 4-triazol - 1- et hanol ; J)
err

r]-buty di chl orophenyl)-1H1, 2, 4- tri azol - 1- et hanol ; and

7. A composition according to claim 1, wherem cyproconazole, compound IF, is used as
component L

8. A composition according to claim 1, wherein hexaconazole, compound IJ, is used as
- component L

9. A composition according to claim 1, wherein
1-[3-(2-chlorophenyl)-2-(4-fluorophenyl)oxiran-2-ylmethyl]-1H -1,2 4-triazole, compound
IE, is used as component I.

10. The use of an active ingredient combination according to claim 1 for controlling fungi
or preventing fungus infestation. '

11. A method of controlling fungi, which comprises treating a locus infested with, or
liable to be infested by, fungi with a component I and component II according to claim 1,
either in any desired sequence or simultaneously.

12. A method according to claim 11, wherein component IA, propiconazole, is employed.

13. A method according to claim 11, wherein componént IC, tebuconazole, is employed.



K) 1- ( [bis(4-fluorophenyl)nethylsilyl]nmethyl} -1H 1,2 4 triazole or_in

each case a salt or metal conplex thereof, and conponent

4-cycl opropyl - 6- met hyl - N- phenyl - 2- pyri m di nam ne, of th I “

or a salt or-netal conplex thereof. 2. A conposition acﬂl m]ml mﬂmulml

wherein the ratio by weight is I:11=10:1 to 1:20. 3. A cénpbsitioch ©

according to claim2, wherein the rat®-by weight is I:11 = 6:1 to 1:6. 4.

- A conmposition accordlng to claim 3, wherein the ratio by weight is I: II =
"1:1to 1:6. 5. A cogPOS|t|on aCCf{ n%zto cl ai mfl2 mhereln Dplcg gﬁ
compound 114 Ajmethedaccquding faclaah {1, (whegein gompopsegt MSW"&?E@&? 1 RGP i m 1,

wher ei n t ebuconazol e, corrpound IC is used as conponent L 7. A conposition

component 19: AgnahS foeobiFk . laf B, 3RAGE Pasipo RATO N Ipobanlerie BI0RD, )

conpound IJ is used as conponent I. 9 A conposition according to claim1,

uher i Lf¢3aFe il GEARNGRY i (il eBRBOlen) i 1 an- 2-y| methy! ] 11

-1,2,4-trirazol e IS use 10. The_ use of an

L
active i ndr[éeﬁZeQiﬁOI@D_ Yﬂaz-i(%ﬂuw&h‘?@ll)‘?glsf%‘lcjo rﬁ?@i 11&'5?1 2208, g fungi or

preventingpt s infestation. 11. A nmethod of controlling fungi, which
conprises tredating a locus infested with, or liable to be infested by,
fungi with a conponent | and conponent Il according to claiml, either in

any desired sequence or simultaneously. 12. A nethod according to claim 11,
wherein c%ﬁggmnt@wppr opi conazol e, is enployed. 13. A nmethod accordi ng to
claim1l onent t ebuconazol e, is enpl oyed. _



- 20 - 14. A nethod according to claim 11, wherein conponent |F,
cyproconazol e, is enployed. 15. A nethod according to claim11l, wherein
eonponent 1J, hexaconazole, is enployed. 16. A nethod according to claim
11, wherein conponent IE, _

1-[ 3-(2-chl or ophenyl ) - 2- (4-fl uor ophenyl ) ox

iran-2-ylmethyl]-IH
-1,2,4-triazole, is enployed. FD 4.5/ PK/ nd/| _

a
b
PE/5-18910/A

Microbicides
Abstract

Mixtures of certain triazole fungicides (component I) and _
4-cyclopropyl-6-methyl-N-phenyl-2-pyrimidinamine (component II) have a

~ synergistically increased activity against fungus infestation. Components I and Il can also
be applied to crops individually in immediate succession.




