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invention relates to mcrobicidal two-conponent m xtures having enhanced

synergi stic action and to a method of using said mxtures in pl ant

protection, especially as fungicides in cereal’s. Conponent | is the

I m dazol e of formula [err] ' A SRNN

N-propyl -N-[2-(2,4,6-trichl orophgnoxy)ethyf]im dazol e-1-carboxam de (=

Prochl oraz) or a sal t or rret al conpl ex* thereof (references: GBP 1 469 772;

US-4 154 9 AeRt—t s the 2-anilinopyrimdine of fornula CH3 [err]

4-cycl oproﬁﬁ‘%sﬂﬁih ASI\BE;ENenyI -2-amnopyrimdine (= Cyprodinil) or a salt

or netal cpnpl exRERLACEDf (ref erence: EP-A-310 550). The acids useful for

the preparatron of salts of forrmula | or Il typically include: hydrohalic

acids such as hydrofluoric acid, hydrochloric amqulstigsi-[%gr omc acid or

hydri odic acid, as well as sulfurlc aci d, phosph or nitric acid,

and organi c acids -2- such as acetic aC|d trifluoroacetic acid,

trichl or opfgidbicids! d. propionic acid, glycol i c aci d, thiocyanic acid,

| actic acird, succrnic acid, citric acid, benzoic acid, cinnamc acid,

oxalic acid, formc acid, benzenesul fonic acid, p-toluenesulfonic acid,

met hanesulThe pregemGneentidn relaies ite microbicidal awo-corspuneayixtreshaving enhanced

2- phenoxy b)? %%Elkﬁc gcct{o(rjx’ anc21-tg %%c%&f) 5 é?ﬂgcsaflcf:ﬁlgctgges in plant protection, especially as
fungicides in cereals.

Component I is the imidazole of formula
Cl
CgHo(n)
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N-propyl-N-{2-(2,4,6-trichlorophenoxy)ethylJimidazole-1-carboxamide (= Prochloraz) or
a salt or metal complex thereof (references: GBP 1469 772; US-4 154 945).

Component II is the 2-anilinopyrimidine of formula

' 4-cyclopropyl—6-methyl-N-phenyl-2-ammopynnndme (= Cyprodinil) or a salt or metal
complex thereof (reference: EP-A-310 550).

The acids useful for the preparation of salts of formula I or II typically include:
hydrohalic acids such as hyd.roﬂuoric acid, hydrochloric acid, hydrobromic -acid or
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1, 2- napht hal enedi sul fonic acid. The term"salts" al so enbraces netal

conpl exes of both basic conponents | and IL These conpl exes nmay contain

ei ther one conponent or both conponents independently. It is also possible
to*prepare netal conplexes by conbining conpontents I and Il with each other
to forma m xed conplex. Metal conpl exes ¢ensisst of the basic organic

nol ecul e and an inorganic or organic netal-*salt, for exanple selected from
the halides, nitrates, sulfates, phosphates, acetates, trifluoroacetates,
trichloroacetates, propionates, tartrates, sulfonates, salicylates and
benzoates of the elenments of the second.nmain group of.the Period..Tahl.e such
as cal ci ufPdhes ?‘F&Bﬁég‘ﬁu%%uamc?ﬂc ?‘ﬁ‘fg "P‘ﬂ'\l?rﬂa‘%ﬁﬁ‘g a‘F@UPW‘% ?‘P“Sﬂb@ﬁhgaﬁlﬂ’ as

al um ni umthiotcyande adi¢,dacticaidyslideinie acil, ditriz deid, denzoic aid)leitnamibapidupalisuch as
chrom um <l 1, R 4 The
cubgr oup. R EEEeS iy eblenck RS} acil, F EienchilRRE poid b BBGBRAI, [0 |
t he di f f ersalicylicsacish pyantinesaticylicanidl @dphepoxyhenzoiq peid2-acstoxybapgoisasid aay be
nononucl eeer-ﬂﬁ]?l-RHAlé! fi8hic acige: they may contain one or nore organic

nmol ecul ar hoieties as |1gands. In practice it is convenient to use
conmponents | and Il as free bases to which further agrochem cal substances

may be. adoRyh i Piahs! o bibaeks thbePCompISs of biifbasit CORpbReBand B Dhiest des
gro requl ators and ferti.lisers, but prefera urther mcrabici . In
Peoent votouiss pi coiein gitis? Shs confpons RO Gmingniy el fiv, B i<,
onto the mmwssible to preparermetal coynplexds by coffibirting compeneatsdraad Towith vinhsather to

fungi ci dal i s in inhibiting the biosynthesis of the ergosterol
occurring f?ﬁﬁ%‘k@%‘g%}ﬁ%@%manes of fungi. Fungicides that contain an

i mdazole or a 1,2,4-triazole radical in the nolecule usually act as 14-C
denet hyl atyre1 édtbIRkdsQonsistdPihe bastdb¥efiE moldilelhing affindteRidbRéigan tdtaled on
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trifluoroacetates, trichloroacetates, propionates, tartrates, suifonates, salicylates and

benzoates of the elements of the second main group of the Period Table such as calcium

and magnesium, and of the third and fourth main group such as aluminium, tin or lead, as

well as of the first to eighth subgroups such as chromium, manganese, iron, cobalt, nickel,

copper, zinc and others. The subgroup elements of the 4th period are preferred. The metals

- may exist in the different valency forms accorded to them. The metal complexes may be

" mononuclear or polynuclear, i.e. they may contain one or more organic molecular

moieties as ligands.

In practice it is convenient to use components I and II as free bases to which further
agrochemical substances may be added, typically insecticides, acaricides, nematicides,
herbicides, growth regulators and fertilisers, but preferably further microbicides.

In recent years, so-called inhibitors of ergosterol biosynthesis have come onto the market
in increasing number. These are preparations whose fungicidal action consists in
inhibiting the biosynthesis of the ergosterol occurring in the cell membranes of fungi.
Fungicides that contain an imidazole or a 1,2,4-tridzole radical in the molecule usually act
as 14-C demethylation inhibitors (=DMI). However, the use of preparations based on
imidazole and 1,2,4-triazole over many years has in some cases already led to the
appearance of phylae with proven diminished sensitivity.

Surprisingly, it has now been found that the fungicidal activity of the mixtures of the
imidazole I with the anilinopyrimidine II is not only additive, but is also markedly



appearance of phylae with proven di m nished sensitivity. Surprisingly, it
has now been found that the fungicidal activity of the m xtures of the

I mdazole | with the anilinopyrimdine Il is not only additive, but is also
mat kedl y -3 - potentiated in terns of a synergistic enhancenent even
agai nst fungus isolates that have acquired- di m ni shed sensitivity to

i mdazole or a 1,2, 4-triazole fupgicides. ‘Hence the present invention
constitutes a very substantial enrichdent of the art. The invention rel ates
not only to the two-conponent mxture but also to a nmethod of controlling

fungi, which conprises treatlng a locus that is glready infested by fungi
or is |iapptentasedintarmsofasyneteistc enhangamenteyep agﬂng?ﬂ?ﬁ’@éﬂ’i% '1%9 hag(Ft h a)
the acti vgequire@divainished sdngitivity 2o imidazale 824 1,204-trim@ble! fusgititied. her eof , and with
b) the active conponent of forrmula Il or a salt thereof, which salts may

al so be so chosen that both active conponents are attached to an acid
radi cal oHengerthe presetdnvention constiftitecovary substantiabergiphtneat ofithe att. cat i on.
Useful m xture ratios of the two conponents are I:11 = 10:1 to 1:20,
preferabl)ﬁw Il =6:1 to 1:6. Particularly useful mxtures are thgse in

whi ch t he mvsn@ormiatwmnwe dmv@mponenmaméﬁt sqjoa methpdof 3: 1 ¢ o
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eaves, ] ent { Il e at

t he sane ??#Ethf‘ Ffi{:lgsaggnb yaa}%o %'% ?ogl?géﬁvae@ s%rﬂ%)fgl%ta m‘f‘m% from

attack bytosancdeid rad1ca1 or, in the case of a metal complex, to a central metal cation.
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Useful mixture ratios of the two components are LII = 10:1 to 1:20, preferably I:II = 6:1 to
1:6. Particularly useful mixtures are those in which the mixture ratios of the pure active
components are I'Il =3:1 to 1:3.

The novel mixtures of active components I and II have very useful curative, preventive
and systemic fungicidal properties for protecting cultivated plants. The novel mixtures can
be used to inhibit or destroy the microorganisms that occur on plants or parts of plants
(fruit, blossoms, leaves, stems, tubers, roots) in different crops of useful plants, while at
the same time the parts of plants which grow later are also protected from attack by such
microorganisms. They can also be used as dressing agents for protecting plant propagation
material, especially seeds (fruit, tubers, grains) and plant cuttings against phytopathogenic
fungi which occur in the soil. The novel mixtures are particularly well tolerated by plants
and are ecologically safe. This applies in particular also to microorganisms that have
developed diminished sensitivity to fungicides of the imidazole and triazole classes.

The component mixtures are effective-against the phytopathogenic fungi belonging to the
following classes: Ascomycetes (e.g. Venturia, Podosphaera, Erysiphe, Monilinia and
Uncinula), Basidiomycetes (e.g. the genera Hemileia, Rhizocotonia, Puccinia); Fungi
imperfecti (e.g. Botrytis, Helminthosporium, Rhynchosporium, Fusarium, Septoria,
Cercospora, Alternaria, Pyricularia and especially Pseudocercosporella herpotrichoides).

Target crops suitable for the fields of indication disclosed herein typically comprise
within the scope of the present invention the following species of plants:
cereals (wheat, barley, rye, oats, rice, maize, sorghum and related species); beet (sugar



m ctr oor gani snms. They can al so be used as dressing agents for protecting

pl ant propagation material, especially seeds (fruit, tubers, grains) and

pl ant cuttings agai nst phytopat hogenic fungi which occur in the soil. The
novel m xtures are particularly well tolerated*by plants and are
ecologically safe. This applies in particsabhar ,al so to mcroorgani sns that
have devel oped di m nished sensitkyity to fungicides of the im dazole and
triazole classes. The conponent m xturés are effective against the

phyt opat hogeni ¢ fungi bel onging to the follow ng classes: Asconycetes (e.qg.
Venturi a, Po osphaera, Erysiphe, Mnilinia and Uncinula), Basi |onycetes
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and f oddervelgembbes (spinrch, letneep esparagus,sabbages, datrofsappibes torpaatm POIBIOGHE,
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nustard, pObgego, Bt cefee, Sugan canptea, J1ps, bagarasgnd ga
beans,  gr GyélHas e AERUFIBWEAT b, Aeciduts iees ARI ¢dpiiters). TEHiOfveitatidn br e
plants (cotton flax, ,henp, jute); citrus fruit (oranges, |enons,

gr apef r ui t€© nsiies no g&xmt\p get abl es (spinach, |ettuce, asparagus, cabbages,
carrots, onions, tomatoes, potatoes, sweet peppers); | aur aceae (avocados,

¢i nnamon, ﬁ%@&%f édm;%nem A eSres H&%a?&qp’fﬁf&fecdve in cereals, for example
- in wheat against Pseudocercosporella herpotrichoides, Erysiphe graminis, Septoria tritici,
Septoria nodorum and Pyrenophora tritici-repentis;
- in barley against Pseudocercosporella herpotrichoides, Erysiphe graminis, Pyrcnophoxa
teres, Rhynchosporium secalis and Typhula incarnata;
- in rape against Alternaria brassicae, Cylindrosporium concentricum, Phoma lingam and
Pseudocercosporella capsellae.

The component mixtures of this invention can be used with particular advantage for
controlling and inhibiting fungi that have developed a certain resistance to fungicides
acting as 14-C demethylation inhibitors.

Leaf diseases such as Erysiphe graminis, Septoria tritici, Septoria nodorum, Pyrenophora
tritici-repentis, Pyrenophora teres and Rhynchosporium secalis in wheat can be controlled
and inhiubited with particular effectiveness.

Pseudocercosporella capsellae in wheat and barley can be also be controlled and inhibited
with particular effectiveness.

The active component mixtures of thls invention are also very effective against Botrytis
cinerea in apples and vines.

The mixtures of the compounds of formulae I and II are normally used as compositions.
They can be applied simultaneously, but also in succession on the same day, to the locus
or plant to be treated, without or together with optional carriers, surfactants or |
application-promoting adjuvants commonly employed in the art of formulation.



t obacco, nuts, coffee, sugar cane, tea, vines, hops, bananas and natural

Jfubber plants; as well as ornanentals (flowers, shrubs, deciduous trees and

conifers). This recitation constitutes no limtation. The novel conponent

m Xxtures are particularly effective in cereals, for exanple - in wheat

agai nst Pseudocercosporel |l a herpotrichoides, .Erysi phe gram nis, Septoria

tritici, Septoria nodorum and Pyrenophora“tritici-repentis; - in barley

agai nst Pseudocer cosporel | a herpotrichoi des, Erysiphe graninis, Pyrenophora
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of f or nulwith atiquid formulation, or by applying the compounds in solid form to the soil, e.g. in

granular form (soil application). The compounds of formulae I and II may also be applied

to seeds (coating) by impregnating the seeds either with a liquid formulation of the .

fungicide or coating them with an already combined moist or solid formulation.

Furthermore, in special cases further methods of application to plants are possible, for

example the selective treatment of buds or infructescences.

The compounds of the combination of this invention are used in unmodified form or,
preferably, together with the adjuvants conventionally employed in the art of formulation.
To this end they are conveniently formulated in known manner to emulsifiable
concentrates, coatable pastes, directly sprayable or dilutable solutions, dilute emulsions,
wettable powders, soluble powders, dusts, granulates, and also encapsulations in
polymeric substances. As with the type of the compositions, the methods of application,
such as spraying, atomising, dusting, scattering, coating or pouring, are chosen in
accordance with the intended objectives and the prevailing circumstances. Advantageous
rates of application of the combination are normally from 50 g to 2 kg of active ingredient
(a.i.) per hectare, preferably from 100 g to 1000 g a.i./ha and, most preferably, from 250 to
850 g a.i/h.

The compoéitions are prepared in known manner, conveniently by homogeneously mixing
and/or grinding the active ingredients with extenders, as with a solvent, a solid carrier and,
in some cases, surface-active compounds (surfactants). '

Suitable solvents are: aromatic hydrocarbons, preferably the fractions containihg 8t012
carbon atoms, typically xylene mixtures or substituted naphthalenes, phthalates such as
dibutyl or dioctyl phthalate, aliphatic hydrocarbons such as cyclohexane or paraffins; also



-5~ Suitable carriers and adjuvants may be solid or liquid and correspond
to the appropriate substances ordinarily enployed in fornulation,

t echnol ogy, including natural or regenerated mneral substances, solvents,
di spersants, wetting agents, tackifiers, thicReners, binders or
fertilisers. A preferred nmethod of applyivag a,fungicidal m xture that
contains at |east one conponent 1 and Il i$ application to the aerial parts
of plants, especially to foliage (fol-ifar application). The frequency of
application and the rate of application wll depend on the biological and

climatic life conditions of the pathogen. However, the fungi Clghyﬁs can al so
penet r at ealcekols pag glycls@og theirrthers and esjers, typisallpincluding-athano ¢¥n) by
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formul ati i'n special cases further nmethods of application
to plants are possible, for exanple the selective treatnment of buds or
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encapsul atyipes.Sor example pumice, broken brick, sepiolite or bentonite; and suitable nonabsorbent
carriers are materials such as calcite or sand. In addition, a great number of pregranulated
materials of inorganic or organic nature can be used, e.g. preferably dolomite or pulverised

plant residues.

Depending on the nature of the compounds of formulae I and II to be formulated, suitable
surface-active compounds are nonionic, cationic and/or anionic surfactants having good
emulsifyihg, dispersing and wetting properties. The term "surfactants” will also be
understood as comprising mixtures of surfactants.

The surfactants customarily employed in formulation technology will be found, inter aha,
in the following publications:

"Mc Cutcheon’s Detergents and Emu131fiers Annual", Mc Pubhshmg Corp., Glen Rock,
New Jersey, 1988.

- M. and J. Ash, “Encyclopedia of Surfactants”, Vol. I-III,

Chemical Publishing Co., New York, 1980-1981.

Particularly useful application-promoting adjuvants are also natural or synthetic
phospholipids of the series of the cephalins and lecithins, typically phosphatidyl
ethanolamine, phosphatidyl serin, phosphatidyl glycerol, lysolecithin.

The agrochemical compositions usually contain 0.1 to 99 % by weight, preferably 0.1 to
95 % by weight, of compounds of formulae I and II, 99.9 % to 1 % by weight, preferably
99.9 to 5 % by weight, of a solid or liquid adjuvant, and 0 to 25 % by weight, preferably
0.1 to 25 % by weight, of a surfactant.



pol'ymeri c substances. As with the type of the conpositions, the nethods of
application, such as spraying, atom sing, dusting, scattering, coating or
pouring, are chosen in accordance with the intended objectives and the
prevailing circunstances. Advantageous rates of application of the
conbination are normally from50 g to 2 kg-of .active ingredient (a.i.) per
hectare, preferably from 100 g to, 1000 g a.i./ha and, nost preferably, from
250 to 850 g a.i/h. The conpositions a¥e prepared in known nanner,

conveni ently by honogeneously m xing and/ or grinding the active ingredients
wi th extenders, as with a solvent, a solid carrier and, in sone cases,
surface-active conpounds (surfactants). Suitable solvents are: aromatic
hydr ocar bowkered edrimaivial prdducts will preferablyobd formulagdsiconcetraes, theend ases,
typically xyl ene 'xtur.;st ?r sug stituted napht hal enes, phthal ates such as
di butyl or™ im‘{gﬂﬁﬁwqﬁ?}fn 1% Fat i ¢ hydrocarbons such as cycl ohexane or
paraffins; also -6- alcohols and glycols and their ethers and esters,
typically o i , : eldaut ene gl ycol nonomet hyl or
monoet hyl %ﬁé@%t@gﬁg‘gﬁggéﬂg%@%gﬁé%gg&%ng; st%’ongl y polar solvents
such as N-net hyl -2-pyrrolidone, dinethyl sulfoxide or dinethyl fornman de;

as wel | asrnqaediddhss Aidsiad bg M otibwat Baafiadih WitH the St apfivepoxi di sed
coconut oil or, sqybean oi]; of water. e.solid %aﬁilil ers {ﬁ/clpl cally used for

dusts and ipgregiept;peans ganpraye of compaund fapd gompeupd ina spacifig iR, <" sych as

calcite, talcum kaolin, nontnorillonite or attapulgite. In order to

iyr}ayoye tg;eS Ehﬁiioﬁ%xag{ ?e%erti es it is also possible to add highly dispersed
silicic a

Wettable powders . a) b) c)
active ingredient [[:1I=2:3)(a),
1:1(b), 1:6(c)) _

25 % 50 % 75 %

sodium ligninsulfonate 5% 5% -
sodium laurylsulfate 3% - 5%
sodium diisobutylnaphthalene- '

sulfonate ' .- 6 % 10%
octylphenoxy polyethoxyethanol

(7-8 mol EO) - 2% -
highly dispersed silica 5% 10 % 10%

kaolin _ - 62% 27 % -

The active ingredient is thoroughly mixed with the adjuvants and the mixture is
thoroughly ground in a suitable mill to give a wettable powders which can be diluted with
water to give suspensions of any desired concentration.

Emulsifiable Concentrate

active igredient (I:II=2:5) 10%
calcium dodecylbenzenesulfonate 39
octylphenoxy polyethoxyethanol

(4-5 Mol EO) 3%
polyethoxylated castor oil

(35 mol EO) 4 %

cyclohexanone 30 %



hi ghly di spersed absorbent pol yners. Suitable granul ated adsorptive
carriers are porous types, for exanple pum ce, broken brick, sepiolite or
bentonite; and suitabl e nonabsorbent carriers are materials such as calcite
or sand. In addition, a great nunber of pregrariul ated materials of
i norgani c or organic nature can be used, e.g. preferably dolomte or
pul veri sed plant residues. Depending on the*nature of the conpounds of
formulae | and Il to be fornulated, sui8able surface-active conpounds are
noni oni ¢, cationic and/or anionic surfactants having good enul sifying,
di spersing and wetting properties. The term"surfactants" will also be
understoodxabnemmm ng m xtures of surfactaﬁ@c%. The surfactants
customarily enployed in formul ati on technology will be found, inter alia,
in the fol | ow ng publicatjops: - " tcheon; s Deter, ent and Emul.sifiers
Annual ", METBUHPRSSS any M coneﬁwtna Rruﬁqéwhﬁamfsvcﬂg CPICP”%FJH&HH J.
Ash, " Ency@hapaﬁicanﬁtes%ydlmmmwaﬁﬂl I-111, Chem cal PubI i shing Co.,
New York, 1980-1981. Particularly useful appli cati on- pronoti ng adj uvants
are al so natural or synthetic phospholipids of the series of the cephalins
and | ecithiwsts typically phosphatl dyI et hanol a)i ne, pgHosphat €dyl serin,
phosphati d e agrochem cal conpositions usually
contain O. %L?‘%‘ég&[}%t[mm Slhga)bre ably 0.1 to 95 % by weight, of
corrpounds 1} nulae | and 11, 99. 9 %to 1 %dP wei dhe, prei"e%ably 99.9 to

5 % by wei ghtumof a solid or Ilquid adj uvant, ggg O ta 25 % hy wei ght,
preferably 0.1 to 25 % by wei ght, of a surfactant:

kaolin - 94 % -

mineral powder . : - - 96 %

Ready for use dusts are obtained by intimately mixing the active ingredient with rthe
carriers and grinding the mixture in a suitable mill. Such powders can also be used for dry
seed dressing.

Extruder granulate

active igredient(I:I1=2:3) 10 %
sodium ligninsulfonate 2%
carboxymethyl cellulose 1%
kaolin 82 %

The active ingredient is mixed with the adjuvants, the mixture is ground and moistened
with water. This mixture is extruded and subsequently dried in a stream of air.

F5. Coated granulate

active ingredient(I:XI=3:5) - 8%
polyethylene glycol 200 3%
kaolin 89 %

The finely ground active ingredient is uniformly applied to the kaolin moistened with
polyethylene glycol in a mixer to give a non-dusting coated granulate.

Suspension concentrate
active ingredient([:11=3:7) 40%
ethylene glycol . 10%




-7- “\WWereas commerci al products will preferably be fornul ated as
concentrates, the end user will normally use dilute fornulations. The

i nvention also relates to such agrochem cal fornulations. The invention is
illustrated by the foll ow ng Exanples in which*he term"active ingredient"”
means a m xture of conpound | and corrpound\il I*n a specific ratio.

Formul ati on Exanpl es Wettabl e powlers a) b)
c) active ingredient [I:11=2:3)(a), 1:- E(-b) 1:6(c)] 25 % . 50%
75 % sodi um | i gni nsul f onat e % 5 % - sodium
| auryl sul fate % : - 5 % sodi um
di i sobutyl namﬁpmamolygmomthwl - 6 %
10% oct yl pmyEg | yet hoxyet hanol (7-8 nol kg3,
2 % ? ﬂ" ersed silica 5 % 10 % 10
% kaol i n sodlumhgnmsu on 62 % 10%27 o - The active
I ngr edi ent cmoiymemyg&dmmxed with the adjuvagsts and the mxture is
t hor oughl y _gr oun suit Jli mll to give a wettabl e powders which can
be dil uted® c?'he%{"etlhe ?)mb?e"’b u"spenS| ons of any desired concentratlon
Enul si f i abkqueOoscmnlsian e 1%

water 32%

The finely ground active ingredient is intimately mixed with the adjuvants to give a
suspension concentrate from which suspensions of any desired concentration can be
prepared by dilution with water. Such dilute formulations can be used for treating living
plants as well as plant propagation matcnal and for protecting them against infestation by
microorganisms by spraying, pouring or dxppmg

Biological Examples

Fungicides always have a synergistic effect fungicides if the fungicidal action of the
combination of active ingredients is greater than the sum of the action of the individual
fungicides.

The expected plant growth E for a given combination, e.g. of two fungicides, is expressed

by the so-called COLBY formula and can be calculated as follows (q.v. COLBY,

S.R.,"Calculating synergistic and antagonstic response of herbicide combinations", Weeds

15, pages 20-22, 1967): |

ppm = milligrams of active ingredient (=AI) per litre of spray mixture

X = percentage action of fungicide I using p ppm of active ingredient

Y = percentage action of fungicide IT using q ppm of active ingredient

E= the expected action of fungicides I+II using p+q ppm of active ingredient (additive
action)

then according to Colby: E = X+Y-(X-Y)/100

If the actually observed value (O) is higher than the expected value, then the action of the
combination is greater than the additive action, i.e. there is synergism.

In the following Examples the infestation of untreated plants is taken to be 100 %,



active igredient (1:11=2:5) ' 10% cal ci um dodecyl benzenesul f onat e
3 % octyl phenoxy pol yet hoxyet hanol (4-5 Ml EO .

3 % pol yet hoxyl ated castor oil (35 nol EO . 4 %
cycl ohexanone 30 % Y - 8- xylene mxture

50 % Enul sions of any desired concentratien f@f use in plant protection can
be prepared from such concentratgs by dilution with water. Dusts

a) b) c) active ingredient1Qk: 1l = 1:4 (a),1:5 (b) and 1:1 (c)]
5% 6% 4% t al cum 95% -

- kaolin - 94% - mneral
powder  corresponding to 0 % action. - 96% Ready for use dusts

are obtained by intimtely m xing the active ingredient with rthe carriers
P O g RS e Al oSSR S ™ 0 P 5o
10-day-old wheat plants are sprayed to drip point with a spray mixture prepared froma
formulation of the fungicide or fungicide combination. After 48 hours the treated plants
are infected with a conidia suspension of the fungus (wheat or rye type). The infected'
plants are then incubated for 2 days at 90-100 % relative humidity and 20°C and stood for
another 8 weeks in a climate chamber at 12°C. Fungal infestation is evaluated 9 weeks

after infection.
The following results are obtained at a concentration of 60 ppm of cqmpound I and of
200 ppm of compound II:
. Fungus type Action in % Synergy factor
All AIll E calcd O found O/E
60 ppm 200 ppm WS J+1) _
(60 + 200) ppm
Wheat 13 20 - 30.4 52 1.71
Rye 2 10 11.8 45 3.81

Example 2: Action against Botrytis cinerea on apples

Artificially damaged applies are treated by dropping a spray mixture (30 microlitres of the
test compound or combination) on to the injury sites. The treated fruit is then inoculated
with a spore suspension of the fungus and incubated for 1 week at high humidity and

c. 20°C. The fungicidal action of the test compound or combination is determined from
the number of injury sites attacked by rot. The following results are obtained at a
concentration of 6 ppm of compound I and of 2 ppm of compound II:



actiive igredient(l:11=2:3) 10 % sodi um |i gni nsul fonate
2 % car boxynet hyl cell ul ose 1 % kaolin .

82 % The active ingredient is mxed with the adjuvants, the m xture is
ground and noi stened with water. This mxture Is extruded and subsequently
dried in a streamof air. F5. Coated granuhateg-active ingredient(l:11=3:5)
8 % pol yet hyl ene gl ycol 200 v * 3 %kaolin

89% The finely ground active ingrediedil-is uniformy applied to the kaolin
noi stened with pol yethylene glycol in a mxer to give a non-dusting coated

granul ate. Suspension concentrate active ingredient(l:11=3:7)
40% et hyl ene gl ycolAction in % 10%  -9- norYNSEBHBer
pol yet hoxyet+harel—(3+5—re—EO)- —4sothtm
| i gni nsul fonate 10 % gar.boxynet cel lul
1 %silicone oil irf%the form®ta 75 %Is.calcg Bfout? O

6 ppm 2 ppm Al (I+ID

(6 + 2)ppm
40 40 64 85 1.33

Example 3: Action against Botrytis cinereas on vines

Vine seedlings in the 4- to 5-leaf stage are sprayed to drip point with a spray mixture
prepared from a wettable powder formulation of the fungicide and infected 24 hours later -
with a sporangia suspension of the fungus. The fungal infestation is evaluated 6 days after
infection while maintaining a relative humidity of 95-100 % and a temperature of 20°C.

Experiment A): Concentrations of fungicides I and II 6 ppm each

Action in % Synergy factor
All AITl . BEcalcd O found O/E
6 ppm 6 ppm - AL (0+1D)
(6 + 6)ppm
18 18 33.7 76 2.3

Experiment B):Concentrations of fungicides I and 11 2 ppm each

Action in % : Synergy factor
All Alll E calcd O found O/E
2 ppm 2 ppm AI (I+I)

(2 +2)ppm

18 0 18 35 1.9




aqueous emul si on 1 % wat er

32% The finely ground active ingredient is intimtely mxed wth_the

adj uvants to give a suspension concentrate from which suspensions of any
desired concentration can be prepared by dilution with water. Such dilute
formul ations can be used for treating living ptants as well as plant
propagation material and for protgecting t hém agai nst infestation by

m croorgani sms by spraying, pouring erl2di ppi ng. Bi ol ogi cal Exanpl es

Fungi ci des al ways have a synergistic effect fungicides if the fungicidal
action of _the conbi natlon of actlve |ngred| ents, |s reater than the sum of
the acti oExgmpled: Aetions Erysiphie gramiais appinswinis ahl ant growth E for a

gi ven conmwgo 1an@s<9fth@f'3maf'wmwwﬂ&$vam Qi@étﬂﬁ(idiéﬂ ot 6f rmal | ed

CO_BY for a an can he cal Ilo
Hpdetfhip <gretiuss s 0eRand of Jopa e dontidig fred Zoudinging the day

conbl gat | cind'at 1§%2aisd 80 % pixgivs hdtidia, dutﬁ@ihe nijghtnAc thns dtark gfa]ﬂlmngf(Eﬂ:Z]l)ye

ien par
g ci de S plints R noculefs iy SRSty ifhe ol £ cRAE R Ba0E O
fungi ci de dlllmtushedgenplppmt@fDMdfun&mdmredl ent E = the expected actlon of
fungi ci de I ﬁﬂ,’ko en
accgrdl ng%t((k)a% artgﬁinﬁgulﬂﬁ%w_ IS%@S %aﬁ&?%eﬁgi&%w F;ﬁ@ a?grve%cﬁ ‘%gﬁ S
hi gher t hafﬁanwoemm aaawhwmunéq{& 4 epnditians 8ha site o @R!rsmmﬁﬁ
great er thﬁaieﬂﬁ&mddhidgéﬁnﬁiféstﬂibn dn the 1dab Siirfack avaidbis fiir fibculatioh e fol | owi ng

)
Bxanpl s Qfriniied™ Sd s aE dpphbstba el ion of phiitiy infedistion) Thice
replicates of each experiment are carried out. A synergistic enhancement of fungicidal

activity occurs at different mixture ratios of components I and IL

Example 5: Action against Pyrenophora teres on barley

6-day-old barley plants are sprayed to drip point with a spray mixture prepared from a
formulation of the fungicide or fungicide mixture. After 2 days the plants are inoculated
with a spore suspension of Pyrenophora teres and incubated at 21°C and 90-100 %
humidity in a greenhouse. Evaluation of fungal infestation is made 1 week later.

A synergistic enhancement of fungicidal activity occurs at different mixture ratios of
components I and I1.




-10- corresponding to O % action. Exanple 1: Action against

Pseudocer cosporell a herpotrichoi des on wheat 10-day-old wheat plants are
sprayed to drip point with a spray mixture prepared froma fornul ation of
t he. fungici de or fungicide conbination. After 48 hours the treated plants
are infected with a conidia suspension ofsthe.fungus (wheat or rye type).
The infected plants are then incypated %or*Z days at 90-100 % rel ative
hum dity and [err] and stood for anothé 8 weeks ina climate chanber at
[err]. Fungal infestation is evaluated 9 weeks after infection. The

and of 200 ppm of compound 11+ ELnSUEC’[‘SSQt O 0 B 32°”"°“”d |

Syner gy f ad¥hat ig¢laimed is: Alll E calcd * ©fbunt s 60
ppm 200 ppm W5 (1+11) (60 + 200) ppm V\heat 13 20
30.4 1..71 Rye 11.8
45 1A phztmm’abml@owpoa@w ePMpRSRgEY0 MVFWF’EOE‘?% r"@'&r%ﬁ appl es
Artificial bym € iohB imfzale of toraall£d by dropping a spray mixture (30
mcrolitres of the test conpound or conbination) on to the injury sites.
The treated fruit is then inoculated with a spore suspension of the fungus
and i ncubated for 1 week at high hum di and

03H7(n)

(\N/CO-N-CHZCHa cl I
=/

cl

N-propyl-N. -[2-(2,4,6-trichlorophenoxy);thyl]imidazole;1—carboxamide (= Prochloraz) or
a salt or metal complex thereof, and component II is the 2-anilinopyrimidine of formula

. CHy
N
7/ \
NH
{ < _ _ I

4-cyclopropyl-6-methyl-N-phenyl-2-aminopyrimidine (= Cyprodinil) or a salt or metal
complex thereof, together with suitable carriers therefor.

2. A composition according to claim 1, wherein the weight ratio of I:II is 10:1 to 1:20.

3. A composition according to claim 2, wherein the weight ratio of LIl is 6:1 to 1:6.

4. A composition according to claim 3, wherein _the weight ratio of LIl is 3:1 to 1:3.

5. Use of a composition according to claim 1 for controlling and inhibiting plant diseases.
- 6. A method of controlling and inhibiting plant diseases, which comprises treating a locus

infested, or liable to be infested, with fungi, in any order or simultaneously, with
component I and component II as claimed in claim 1.



c.« [err]. The fungicidal action of the test conpound or conbination is
deteerm ned fromthe nunber of injury sites attacked by rot. The foll ow ng
results are obtained at a concentration of 6 ppm of conpound | and of 2 ppm
of "conpound I1: Action in % - Synergy
factor Al | Al T E calcd ~» Q—f ound O’E 6 ppm

ppm Al (1+11) (6 + 2)ppm 40
1. 33 Exanpl e 3: Action agai nst ggtrytllé -ci nereas on Vi "H"l"zl"#mylﬁs in
the 4- to 5-leaf stage are sprayed to drip point wth a*spray. mm

prepared froma wettable powder formulation of the fungicide and infect ed
24 hours later with a sporangi a suspensi on of the fungus. The fungal

i nf est at i gnAirRethud hewdirdiflg €o clains 6aWherein csfcalsdromeattd.l € mai nt ai ning a
relative hum dity of 95-100 % and a tenperature of 200C Experinent A):
Concentrations of fungicides | and Il 6 ppmeach Action in %

Syner gy f &cAonethod kecording to ¢lpink 6, which comprisdsedntrolling and inhibiting the fungus O E 6
ppm RS I R 18 33

76 Pe rfoipoggﬁhe%éﬂog& Hr@ntratl on}é of fungicides | and Il 2
ppm each Action in % Syner gy factor

9. A method according to claim 6, which comprises controlling and inhibiting leaf
diseases in wheat and barley.

10. A method according to claim 6, wherein plant propagation material is treated.

11. Plant propagation material treated by the method as claimed in claim 10.

FD 4.5/HS
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Al I Alll E cal cd O found O E 2 ppm 2 ppm
Al Gl+l1) (2 + 2)ppm 18 0 . 18 35 .

1.9 -12- Exanpl e 4: Action agai nst EryS| phe gram ni s agai nst w nter

wheat About 20 plants of the "Bernina" w nter Wheat variety are cultivated

in pots of 16 cmdianmeter in a greenhousexat [@rr] and 60| gyl ET%—\
hum dity for 12 hours during the-day and at*[err] and 80 porel %.CAS BEEN
t hat ha

hum dity during the night. At the start of tillering (EC
are inoculated with an isolate of Erysiphe gramnis f.sp. tritici

a dimnished sensitivity to DM fungicides. 3 day f j,nocul ation, the
single fungicide or fungicide mxture is applied gggégszgz%ous suspensi on
with a spray boomunder field conditions at a rate of application of 5001
of water/ha. The change in infestation on the |eaf surface avail able for
inoculation is determned 4 and 11 days after application (evaluation of
pri mary i i¥liesobicides)). Three repli-cates of each experinment are carried out.
A synergistic enhancenent of fungicidal activity occurs at different

m xture ratios pf conponents | and Il. Exanple 5: Action against

Pyr enophorép-s&féﬁbs on barley 6-day-old barley plants are sprayed to drip
point with a spray m xture prepared froma fornulation of the fungicide or

suspensi o B ot Koabiu N ARX L cRloR i Bn B b REHO Ao il
Prochloraz) or a salt or metal complex thereof, and 4wcyclopropyl-6-methyl—_I;I—phenyl-Z- :
aminopyrimidine (= Cyprodinil) or a salt or metal comp_lex thereof, results in a synergistic
enhancement of activity in the control of plant diseases. Such mixtures are especially
suitable for controlling plant diseases in cereals. The two fungicides can also be applied
singly immediately after each other to crops of cultivated plants.

T
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, S ottt Ipos
humidity in a greenhouse. Evaluation of fungal infestation is nmade 1 week
| ater. A syr‘p'ergrstlc enhancenent of fungi cidal [act IRERDACHMENT ﬁ[EEq-STTe Tt
m xture Tatios of conponents | and I1I. -13 - \Mﬂeeda@tn@hab le to ba i -
phyt om crobi ci dal conposition conprising tw adt [I/e*;aﬁ@,(q;oneﬁggced % £ed ..
conmponent (1) is the imdazole of formula C [4rg]r eawing(s) : paged ... to paced
N-propyl -N-[2-(2, 4, 6-trichl orophenoxy).ethyl Jim dg@l 87t catgé‘% rrgdg v
Prochloraz) or a salt or netal conplex thereof, and conpone ‘P@d -----
2-anilinopyrimdine of formula CH3 [err]
4-cycl opropyl - 6- met hyl - N phenyl - 2- ani nopyri mi dita@4E RFmeIPT)--?&WﬁA..&aI t
or nmetal conplex thereof, together with suitable carri er%HLV\QEWEw--Sﬁ? A
conposition according to claim 1, wherein the weight ratio of EE 1
to 1:20. 3. A corrp03|t|on accordln to cla|m2 whereln t he wei ght ratlo of
|11 iMIGROBIGIDAI; CQMPQSITIONS; COMRRIS PROCHIORAZ AND CYPROD
weight ratio of I:Il1 is 3:1 to 1:3. 5 Use of a corrp05|t|on according to
claim1 for controlling and inhibitjing plant diseases. 6. A nethod of
controlling and inhibiting plant diseases, which conprises treating a | ocus
I nfested,. or liahle to be infested, with fung| I n any order or
si mul t an%ﬁg{eﬁenwﬁguon relates to microbicidal two-componcnt muxtares having enhanced

synergistic action and to a method of using said mixtures in plant protection, especially as

fungicides in cereals.

Component [ is the imidazole of formula

\—
: Cl
?3”7("‘)
(\ N — CO'N'CHzCHz‘ Cl I
=/
Cl
N-propyl-N-[2-(2,4,6-trichlorophenoxy)ethyl}imidazole-1-carboxamide (= Prochloraz) or
a salt or metal complex thereof (references: GBP 1 469 772; US-4 154 945).
Component I is the 2-anilinopyrimidine of formula
(N

o3

4-cyclopropyl-6-methyl-N-phenyl-2-aminopyrimidine (= Cyprodinil) or a salt or metal
complex thereof (reference: EP-A-310 550).

The acids useful for the preparation of salts of formula I or I typically include:
- hydrohalic acids such as hydrofluoric acid, hydrochloric acid, hydrobromic acid or
hydriodic acid, as well as sulfuric acid, phosphoric acid or nitric acid, and organic acids

This s the repcemant st
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conponent || and conponent Il as claimed in claim 1. -14- 7. A nethod
accordlng t®.claim6, wherein cereal sdre-treated. 8. A nmethod according to
cl ai m 67 which conprises controlling and inhibiting the fungus

Pseudocer cosporel |l a herpotrichoi des in wheat and barley. 9. A nethod
according to claim®6, which conprises controlling and inhibiting |eaf

di seases in wheat and barley. 10. A nethod according to claim6, wherein

pl ant propagation nmaterial is tre:ilﬁed 11. Pl ant prsb[q)agat ion materi al
treated by the nethod as cl ai ned claim10. FD 4 HS;ACEMENTSHEET

MICROBICIDAL COMPbSIT"IONS COMPRISING PROCHLORAZ AND CYPRODINIL

Abstract

A mixuwre of N-propyl-N-[2-(2,4,6-trichlorophenoxy)ethyl]imidazole-1-carbo xamide (=
Prochloraz) or a salt or metal complex thereof, and 4-cyclopropyl-6-methyl-N-phenyi-2-
aminopyrimidine (= Cyprodinil) or a salt or metal complex thereof, results in a synergistic
L enhancement of activity in the control of plant diseases. Such mixtures are especially
' suitable for controlling plant diseases in cereals. The two fungicides can also be applied
singly immediately after each other to crdps of cultivated plants. '
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