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Microbicides

~ The:present invention relates to novel microbicidal active-ingredient mixtures having
synerglstwally enhanced action, comprising at least two active ingredient components, and
to methods of usmg such mixtures in plant protection.

Component I is a compound seiecned from the group:

IA) cfs-4-[3_-(4-tert—butylphenyl)-2-methylpropyl]-2,6-dimethyhnorpholine
("fenpropimorph"); and/or ' .
1-{3-(4-tert-butylphenyl)-2-methylpropyl]-piperidine ("fenpropidin®),

or one of the salts or metal complexes thereof; (reference: DE 2 752 135);

IB)_ 4-(2,2-difluoro-1,3-benzodioxol-4-yl)-1H-pyrrole-3-carbonitrile ( “fludioxonil”;
refqrence: EP-A-206-999);

IC) N-(trichloromethylthio)cyclohex-4-ene-1,2-dicarboximide (“captan”; reference:
US 2 553 770); |

ID) a compound of formula ID

ID,

wherein
R, is fluorine or chlorine and
R, is chilorine or triﬂuorqmethyl. (Refercnces: EP-A-236 272; DE 2 927 480); and

- IE) N-(trichloromethylthio)phthalimide ("folpet"; reference: US 2 553 770).
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'Corrponent

| is a conpound selected fromthe 'g'roup | A)

CIS 4-[3-(4-tert-butyl phenyl)- 2 nmet hyl propyl ] - 2, 6- di net hyl rrerphot+ne
("fenprop|nDrph") and/ or.

one of the salts or netal conplexes thereof; (reference:

1-[3-(4-tert-butyl phenyl) - 2-net hyl propyl] pi peri di ne ("fenPP' m Be

r ef erence:

EP- A-206 999); 1C)

N-(trichl oromet hyl t hi o) cycl ohex- 4- ene-} 2- di car boxi mi de (" capt an";

r ef erence:

[err]
| D,

US 2 553.770); 1D a conpound of fornula ID

Component II is the 2-anilinopyrimidine of formula II

1L,

4-cyclopropyl- 6-methyl-N-phenyl-2-pyrimidineamine, or one of the salts or metal

complexes thereof (reference EP-A-310 550).

Of the compounds of formula IA, preference is given to 1-[3- (4~tert-butylphenyl)—
2-methylpropyl]-piperidine ("fenpropidin").

Of the compounds of formula ID, preference is given to the compound wherein R; and R,

~ are chlorine: 4—(2,3-dichlorophenyl)-_1H—pyrrole-3-carbonitn‘le ("fenpiclonil®).

Of the acids that can be used for the preparatmn of salts of formulae IA and II, the follow- '

ing may be mentioned:

hydrohalic acids, such as hydrofluoric acid, hydrochloric acid, hydrobromic acid or
hydriodic acid; sulfuric acid, phosphonc 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 écid, methanesulfonic acid, salicylic acid,
p-aminosalicylic acid, 2-phenoxybenzoic acid, 2-acetoxybenzoic acid and 1,2-naphthal-
ene-dis_ixlfonic acid. ' |

The term salts also includes metal complexes of basic components I and II. Those

complexes may as desired involve only one component or the two components independ-

ently. It is also possible to produce metal complexes in which the two active ingredients I
and II are linked together to form a mixed complex.

Metal complexes consist of the underlying organic molecule and an inorganic or organic

eplaced
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metal salt, for example a halide, nitrate, sulfate, phosphate,' acetate, trifluoroacetate, tri-
chloroacetate, propionate, tartrate, sulfonate, salicylate, benzoate, etc., of an element of
main group 'II, such as calcium and magnesium and of main grb‘ups II and IV, such as

~ aluminium, tin or lead, and of subgroups I to VIII, such as chromium, manganese, iron,

~ cobalt, nickel, copper, zinc, etc.. Preference is given to the subgroup elements of the
4th period. The metals may have any of the different valencies in which they occur. The
metal complexes can be mono- or poly-nuclear, i.e. they can contain one or more organic
molecule components as ligands.

Further agrochemical active ingredients, such as insecticides, acaricides, nematicides,
herbicides, growth regulators and fertilisers, but especially additional microbicides, may
also be added to the active ingredient mixture according to the invention.

It has now been found, surprisingly, that the fungicidal action of mixtures of components I
and II is not merely additive but is clearly synergistically enhanced.

The present invention therefore represents a very substantial enrichment of the art.

In addition to the two-component niixture the present invention relates also to a method
of controlhng fungi which comprises treating a site infested by or threatened by infestation
by fungi with, in any desired sequence or simultaneously, a) a compound of formula I or
one of the salts thereof and b) the compound of formula IT or one of the salts thereof, it
being poss1ble also for the salts to so selected that the two compounds are bonded to an
acid radical or, in the case of a metal complex, to a central metal cation.

Advantageous mixing ratios of the two compounds are I:II = 1:20 to 10:1, preferably
LI =1:6t06:1.

Especially advantageous mlxmg ratios are

IA:'ll =1:4t02:1 '

IB:II=5:1t01:5
ICII=5:1t01:2
IDII=51t01:5

IE:IlI=5:1t0 1:2.

The compound mixtures I+II according to the invention have very advantageous curative,
preventive and systemic fungicidal properties for protecting plants. The éomp_ound
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mixtures of the invention can be used to inhibit or to destroy the microorganisms
occurring on plants or on parts of plants (the fruit, blossom, leaves, stalks, tubers or roots)
of different crops of useful plants, while at the same time parts of plants that grow later are
also protected against such microorganisms. They can also be used as dressings in the
treatment of plant propagation material, especially seed (fruit, tubers, grain) and plant
cuttings (for example rice), to provide protection against fungal infections and against
phytopathogenic fungi occurring in the soil. The compound mixtures according to the
invention are distinguished by the fact that they are especially well tolerated by plants and
are environmentally friendly. |

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

Target crops to be protected within the scope of the present invention comprise, for
example, the following species of plants: cereals: (wheat, barley, rye, oats, rice, sorghum
and related species); beets: (sugar beet and fodder beet); pomes, stone fruit and soft fruit:
(a_pples, pears, plums, peaches, almonds, cherries, strawberries, raspberries and black-
berries); leguminous plants: (beans, lentils, peas and soybeans); oil plants: (rape, mustard.
poppy, olives, sunflowers, coconut, castor oil plants, cocoa beans and groundnuts);
cucumber plants: (marrows, cucumber and melons); fibre plants: (cotton, flax, hemp and
jute); citrus fruit: (oranges, lemons, grapefruit and mandarins); vegetables: (spinach,
lettuce, asparagus, cabbages, carrots, onions, tomatoes, potatoes and paprika); lauraceae:
(avocados, cinnamon and camphor); or plants such as maize, tobacco, nuts, coffee, sugar
cane, tea, vines, hops, bananas and natural rubber plants, as well as ornamentals (flowers,
shrubs, broad-leaved trees and evergreens such as comfers) That list does not represent
any limitation. '

- The cempound mixtures according to'the invention are especially advantageous for the
following applications: _ ' '
IA+II: in cereals, especially in wheat and barley;

- IB+II: in vines and vegetables, and in the treatment of plant propagation material, such as
seed, tubers and cuttings; ]

IC+II: in fruit and vegetables, especially"apples and pears;
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O the acids that can be used for the preparation of salts_of formilae |IA
and I, the follow ing may be nmentioned: hydrohalic acids, such as
Hydrof l uori ¢ acid, hydrochloric acid, hydrobromc acid or ‘Hpi§ HesBeenl Replaced
sul furic acid, phosphoric acid, nitric acid;, and organic acid

acetic acid, trifluoroacetic acid, trichloroacetic acid, prop
glycolic acid, thiocyanic acid, lactic acid, succinic acid, citric acid,
benzoic acid, cinnam c acid, oxalic aci-@,- form c acid, benzenesul fonic
acid, p-toluenesul fonic acid, nethanesulfonic acid, salicylic acid,
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al so possible to produce netal conplexes in which the two active
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compositions. The compounds of formula I and the compound of formula II can be hppliéd
to the area or plant to be treated, either simultaneously or in succession on the same day,
together with, where appropriate, further carriers, surfactants or other application-
promoting adjuvants customarily employed in formulation technology.

Suitable carriers and adjuvants may be solid or liquid and are substances ordinarily
employed in formulation technology, for example natural or regenerated mineral _
substances, solvents, dispersants, wetting agents, tackifiers, thickeners, binders or fertil-
isers. |

A preferred method of applying a compound mixture comprising at least one of each of
compounds I and II is application to the parts of the plzints that are above the soil,
especially to the leaves (foliar application). The t'requéncy and rate of application depend
on the biological and climatic living conditions of the pathogens. The compounds can,
however, also penetrate the plahts through the roots via the soil (systemic action) if the
locus of the plant is impregnated with a liquid formulation, or if the compounds are intro-
duced in solid form into the soil, e.g. in the form of granules (soil application). In order to
treat the seed, the compounds of formulae I and I may also be applied to the seeds |

~ (coating) either by impregnating the tubers.or grains in succession with liquid formula-
tions each comprising one of the compounds or by coating them with an already combined
wet or dry formulation. In addition, in special cases, other methods of application to plants
are possible, e.g. treatment directed at the buds or the fruit.

The compounds of the combination are used in unmodified form or preferably together

with the adjuvants conventionally employed in formulation technology, and are therefore
formulated in known manner, e.g. into emulsifiable concentrates, coatable pastes,_direétly
sprayable or dilutable solutions, dilute emulsions, wettable powders, soluble powders,

dusts or granules, or by encapsulation in e.g. polymer substances. As with the nature 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 prevail_-
ing circumstances. Advantageous rates of application of the active ingredient mixture are
generally from 50 g to 2 kg a.i./ha, preferably from 100 g to 1000 g a.i/ha, especially from
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Met al conpl exes consist of the under Iyi ng Orﬁ,a“énee{‘ﬁéseé’e‘én eglgge an |norgan| C

or organic
netal salt, for exanple a halide, nitrate, sul jﬂlllmmmﬂjliM}a acet ate,
trifl uoroacet-at e, tri- chloroacetate, propion sul f onat e,

salicylate, benzoate, etc., of an elenent of main group Il, such as

cal ciumand magnesi um and of main groups Ill and IV, such as al um ni um

tin or lead, and of subgroups I to VIIF6-such as chronium manganese, iron, -
cobalt, nickel, copper, zinc, etc.. Preference is given to the subgroup

el ements of the 4th period. The metal s may have any of the different

val enci es i 400utocI00rg31-Ba clirthe ase of the tsratmenial sxads thegatep of applisatien are
pol y- nucl eafkomi0.Sg 1 100 £FReCABPIEMBE P IOTE . RErdB0IE of seed.

The formulations are prepared in'known manner, e.g. by homogeneously mixing and/or
grinding the active ingredients with extenders, e.g. solvents, solid carriers and, where
appropriate, surface-active compounds (surfactants).

Suitable solvents are: aromatic hydrocarbons, preferably the fractions containing 8 to 12
carbon atoms, such as xylene mixtures or substituted naphthalenes, phthalates, such as
dibuty!l or diocty! phthalate, aliphatic hydrocarbons, such as cyclohexane, or paraffins,
alcohols and glycols and their ethers and esters, such as ethanol, ethylene glycol, ethylene
glycol monomethyl or monoethyl ether, ketones, such as cyclohexanone, strongly polar
solvents, such as N-methyl-2-pyrrolidone, dimethyl sulfoxide or dimethylfonhamidé, and
vegetable oils or epoxidised vegetable oils, such as epoxidised coconut oil or soybean oil;
and water. ' |

The solid carriers used, e.g. for dusts and diéperéible powders, are normally natural .
mineral fillers, such as calcite, talcum, kaolin, montmorillonite or attapulgite. In order to
improve the physical properties it is also possible to add highly dispersed silicic acid or
highly dispersed absorbent polymers. Suitable granulated adsorptive carriers are porous
types, for example pumice, broken brick, sepiolite or bentonite; and suitable nonsorbent
carriers are e.g. calcite or sand. In addition, a great number of pregranulated materials of
inorganic or orgamc nature can be used, such as especially dolomite or pulvensed plant
residues.

Depending on the nature of the_compounds of formulae I and II to be formulated, suitable

- surface-active compounds are non-ionic, cationic and/or anionic surfactants having good-
emulsifying, dispersing and wetting properties. The term "surfactants” will also be under-
stood as comprising mixtures of surfactants. '

The surfactants customarily used in formulation technology are found inter alia in the
following publications: '

"Mc Cutcheon’s Detergents and Emulsifiers Annual" MC Publishing Corp., Glen Rock,
‘New Jersey, 1988. | -
- M and J. Ash, "Encyclopedia of Surfactants", Vol. I-III, Chemical Publishing Co.,
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ngi ci dal action of m xtures

of conponents | and Il is not nerely additive but is clearly _
synergi stically enhanced. The present-dnvention therefore represents a
very substantial enrichment of the art. In addition to the two-conmponent

m xture, the present invention relates also to a nethod of controlling
fungi which cDeprYeks198498Ing a site infested by or threatened by
infestation by fungi with, in any desired sequence or sinultaneously, a) a
conmpound of forrmula | or one of the salts thereof and b) the conmpound of -
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The agrochemical compositions generally comprise 0.1 to 99 %, preferably 0.1 to 95 %, of
compounds of formulae I and I, 99.9 to 1 %, preferably 99.9t0 5 %, of a solid or liquid

adjuvant and 0 to 25 %, preferably 0.1 to 25 %, of a surfactant.

Whereas commercial products will preferably be formulated as concentrates, the end user
will normally employ dilute formulations. '

The present invention relates also to such (agro)chemical compositions.

The Examples that follow serve to illustrate the invention, "active ingredient” denoting a
~ mixture of compound I and compound II in a specific mixing ratio.

Formulation Examples

Wettable powders o a) b) )

active ingredient . _

(LI = 1:3(a), 1:2(b), 1:1(c)] - 25% 50 % 75 %

sodium ligndsulfonate 5% 5% -

sodium laurylsulfate ' 3% - 5%

sodium diisobutylnaphthalene- '
- sulfonate - 6% 10%

octylphenol polyethylene glycol

ether (7-8 mol of ethylene oxide) - 2% -

highly dispersed silicic acid | | 5% 0% 10%

kaolin - 62% 27% -

The active ingredient is ihoroughly mixed with the adjuvénts and the mixture is
~ thoroughly ground in a suitable mill, affording wettable powders which can be diluted
with water to give suspensions of the desired concentration. '
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Emulsifiable concentrate .

active ingredient (I'II = 1:6) 10% -
octylphenol polyethylene glycol ether -

(4-5 mol of ethylene oxide) ' 3%
calcium dodecylbenzenesulfonate 3%
castor oil polyglycol ether |
(35 mol of ethylene oxide) 4 %
cyclohexanone | | 30 %
xylene mixture - 50 %

Emulsions of any required concentration, which can be used in plant protection, can be
obtained from this concentrate by dilution with water.

Dusts R 5 B9
active ingredient | - o '
[III_14(a) 15(b)and11(c)] 5% 6 % 4%
talcum 95 % - -
kaolin : : - 94 % -
mineral filler _ - - 96 %

Ready-for-use dusts are obtained by mixing the active ingredient with the carrier and
grinding the mixture in a suitable mill. Such powders can also be used for dry dressings

for seed.

Extruder granules

active ingredient (LIl = 1:1.5) : 15 %
sodium lignosulfonate 2%
carboxymethylceilulose 1%

kaolin | | 82 %

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

Coated granules
active ingredient (I'II = 3:5) _ ' . - 8%
polyethylene glycol (mol. wt. 200) 3%
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-4 - m xtures of the invention can be used to inhibit or to destroy the
m croorgani snms occurring on plants or on parts of plants \L..c .ru#t,
plants, while at the same tinme parts of plants that grow ep'aced

protected against such m croorgani snms. They can al so be used
in the treatment of plant propagation material, especially s
tubers, grain) and plant cuttings (for-%xanple rice), to provi de prot ectlon
agai nst fungal infections and agai nst phytopat hogenic fungi occurr| ng in
the soil. The conpound m xtures according to the invention are

di sti ngui s#é@i“by the fact that they are especiall § Wel| tolerated by plants
and are en\(mbpwfeghﬁﬂédﬁmrrw@m y. The conpound mi xtures are effective
agai nst phytopat hogeni ¢ fungr belonging to the follow ng classes:
Asconycetes (e.g. Venturia, Podosphaera, Erysiphe, Monilinia, Uncinula);
Basi di ony c e Singly. groutdactiyeringradieinnis luaifermIRappliet, ima mixdrochekalin Fungi

septor o, Bfsfed i é“@v??%g‘w‘ﬁﬁ ool Q%@Q%Q 8*6 g

Pseudocercmqnoclel | a herpotrichoi des).

Bl ossom | eaves, stalks, tubers or roots) of different cr ﬁ"

Suspension concentrate _

active ingredient (LIl = 3:7) 40 %

propylene glycol | 10%
- nonylphenol polyethylene glycol ether

(15 mol of ethylene oxide) 6%

sodium lignosulfonate 10 %

carboxymethylcellulose . 1%

silicone oil (in the form of a 75 %

aqueous emulsion) : " 1%

water : 32%

The finely ground active ingredient is intimately mixed with the adjuvants, giving a
suspension concentrate from which suspensions of any desired concentration can be
obtained by diluticn with water. Such concentrations can be used to treat living plants and
plant propagation material by spraying, pouring or immersion and to protect them against
infestation by microorganisms.

Biological Examples

In the case of fungicides, a synergistic effect exists whenever the fungicidal action of the
active ingredient combination is greater that the sum of the actions of the active ingred-
ients applied individually.

The action E to be expected for a given active ingredient combination, e.g. of two fungi-
cides, obeys the so-called COLBY formula and can be calculated as follows (COLBY,
S.R. "Calculating synergistic and antagonistic responses of herbicide combination"”.
Weeds, Vol. 15, pages 20-22; 1967):

ppm = milligram of active ingredient (=ai) per litre of spray mixture

X = % action by fungicide I using p ppm of active ingredient



Target crops to be protected within the scope of the present invention

conprise, for exanple, the follow ng speci es—of—plants:—cereals: (wheat,

barl ey, rye, oats, rice, sorghum and rel ategl.[hs’#) C|es; beets (sugar beet

and fodder beet); pones, stone fruit and so Ep@ars pl uns,
peaches, al nonds, cherries, strawberries, rasp ck berries);
. legum nous plants: (beans, lentils, peas and s Iants: (rape,

nmustard. poppy, olives, sunflowers, coedfut, castor 0|I pl ants, cocoa beans
and groundnuts); cucunber plants: (marrows, cucunber and nelons); fibre

pl ants: (cotton, flax, henp and jute); citrus fruit: (oranges, |enons,
grapefruit ¥ faactionibysiingiciigdi ating q pp(sefi activhingrestieniead aspar agus,
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(avocados, cinnanon-and canp ant's S mal ze, Tobacco, nuts,
cof f ee, sug&‘ffm@éne tea, vines, hops, bananas and natural rubber plants, as
wel | as ornanentals (flowers, shrubs broad-| eaved trees and evergreens,

compound. m 4<rEES R Caa; b R Bl et o e
for the followi ng applications: IA+ll: in cereals, especially in wheat and
barl ey; If the action (O) actually observed is greater than the expected action (E), then the action

of the combination is superadditive, i.e. there is a synergistic effect.

O/E = synergy factor (SF). _ . :

In the Examples'that follow, the infestation of the untreated plants is said to be 100 %,

which corresponds to an action of 0 %.

Example 1: Action against Botrytis cinerea on apples
Artificially damaged apples are treated by the dropwise application of a spray mixture

(30 microlitres of active ingredient or active ingredient combination) to the damaged area.
The treated fruit are then inoculated w_itha spore suspension of the fuhgus and incubated

for one week at high humidity at about 20°C. The fungicidal action of the test compound

is calculated from the number and size of the damaged areas that have rotted. The follow-
ing results are obtained:

Tab. 1: Compound IB: fludioxonil

Test —mgaiperlire LI % action

No. ai IB ai II ' _found calculated SF
0 E - OE

'0 - - -0 (control)

1 0.2 -- 0

2 0.6 - 20

3 2 -- 40

4 6 - - 90

5 -- 0.2 0

6 - 0.6 0

7 - 2 20

8 - 20 - 95
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9 06 2 13 40 36 1l
10 06 0.2 3:1 40 20 20
12 0.2 10:1 98 40 2.4
12 2 0.6 = 31 98 4 2.4
13 2 2 1:1 95 52 1.8
14 6 0.2 30 100 . 9% LI

| Example 2: Action against Botrytis cinerea on vines
5-week-old vine seedlings are sprayed with a suspension prepared from a formulation of
the test compound and infected after 2 days with a conidia suspension of B. cinerea. The
seedlings are incubated for 4 days at 21°C and 95-100 % relative humidity ina greenhouse
and the infestation is then assessed. The following results are obtained:

Tab. 2: Compound IB: fludioxonil

Test  mg ai per litre LI % action _

No. ailB ai I  found calculated SF
o) E OE

0 - - ' 0 (control)

1 0.6 -- 0

2 2 - . 80

3 6 - 90

4 - 0.2 0

5 - 0.6 0

6 2 20

7 -- 20 | 90

8 2 0.6 331 90 80 1.12

9 0.6 0.2 3.1 20 0 *

10 2 02 101 98 80 1.22

*synergy factor SF cannot be calculated
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duced in Sthﬂ Mfemm Ihbﬁrstth@trsalbd latsqire infectddewitiv a conifiiaguspensien of siw |

| [ d
PPyl aquissso Tt REted Blanlscitt il BBty shroy e TR Y B Foche ‘E%"yi‘?’ﬁ‘b‘hp’a”
t ubers or gmdlmsclmdﬂmqﬂwdoma\greelnhwsqtfom flmﬁlnnl(hda)tslabﬁﬁ t@% -dbapatestr ng
one of the a‘ﬁ%ﬁ‘j}é’a | @ggﬂx £ '1&9ctf&ﬁe%¥"féﬂbwﬁﬁge?és B&Eﬂé‘dned wet or dry

formul ati on T specl al cases s of application to
pl ants are possible, e.g. treatnent directed at the buds or the fruit.

Tab. 3a: Compound IB: fludioxonil

Test mg ai per litre LD %action _

No. aiIB all : found calculated SF
' ' 0 E ' O/E

0 -- - 0 (control)

1 2 -- 40

2 - 2 20

3 2 2 173 52 14

Tab, 3b: Compound IC: captan _
Test  mg ai per litre LI % action

No. ailB ai Il found calculated SF
| 0 E O/E
0 -- - . 0 (control)
1 10 - VI
2 25 - 0
3 50 -- . 42
4 100 -- 60
5 150 - . 91
6 250 -- 94
-- 1 11

8 - 5 16



&

The conpounds of the conbination are used in unnodified formor—preferably
together with the adjuvants conventionally enployed in for n}HisaéH'eo

technol ogy, and are therefore fornulated in known manner, e. g, as Been Replaced
enul sifiable concentrates, coatable pastes, directly sprayablé”ﬂ ”ﬂﬂ ’
solutions, dilute emul sions, wettable powders, sol uble powder &

granul es, or by encapsulation in e.g. polynmer substances. As with the

nature of the conpositions, the nethodsj®f application, such as spraying,

atom sing, dusting, scattering, coating or pouring, are chosen in

accordance with the intended objectives and the prevail- ing circunstances.
Advant ageou8 rates of applidcati on of the7dctive ingredient mixture are

general ly fL m50 g to 2 59 a.i./ha, pref964\rably from 100 g to 1000 ¢
a.i/ha, especially from

11 -- 50 98

12 10 1 10:1 49 11 4.5

13 10 5 2:1 . 56 16 3.5

14 50 ‘5 10:1 1.5

75 51

- Example 4: Action against Puccinia recondita on wheat

10-day-old wheat plants are sprayed to drip poiht with a spray mixture prepared from a
formulation of the active ingredient or active ingredient combination. After 48 hours the
treated plants are infected with a conidia suspension of the fungus (wheat or rye type). The

treated plants are then incubated for 2 days at 90-100 % relative humidity and 20°C and

placed in a climatic chamber at 12°C for a further 8 weeks. 2 weeks after infection the
fungal infestation is assessed. The follbwing results are obtained: '

Tab. 4: Compound IA: fenpropidin

Test  mg ai per litre 1B % action
No. ailA ai I found calculated  SF
0 ~ E O/E

0 - - 0 (control)

1 125 - 5

2 250 - 73

3 250 5

4 500 10

5 1000 46
6 125 250 2 1910 1.9

7 125 500 1:4 53 14 3.8
'8 125 1000 70 49 1.4

1:8




-

.- b6~ 400 g to 1000 g a.i./ha. In the case_of the treatnment of seed, the
rates of application are from0.5 g to 1000 g, preferably from5 g to 100

g, ai. per 100 kg of seed. The for nmul at|omms§heetﬂﬁ|iiai'ﬁaﬂiﬁeﬁnom manner ,

e.g. by honbgeneouslty ‘m xi ng and/or grinding t edients with
extenders, e.g. solvents, solid carriers and ate
surface-active conpounds (surfactants). Sui tabl e solvents are: aromatic
hydr ocar bons, preferably the fractions E%ntalnlng 8 to 12 carbon atons,

such as xylene m xtures or substituted naphthal enes, phthalates, such as

di butyl or VL. J X | .h. tfbons such as cycl ohexane, -
or paraffin§—arcohc ethers and esters, such as

et hanol , etﬁhqaseald hgrlyz olantarhypxamﬂ gpl momm@msmy nuxmm)proparhq from fer,

ket ones, s

N et hy - ZL*%@?“E‘%?%‘”@E BB PP & v ARl oK R Fon ARG P Bays the

veget abl e (llanis ae inoraated with aspgea SPansisn of Erysiphe ggme}mmngw%@@qut oi |

or soybean gpédnhoddtcht'BAPE€land 90-100% humidity. After one week the fungal infestation is
assessed. The following results are obtained:

Tab. 5: Compound IA: fenpropidin

Test mg ai per litre LI - % action

No. ai 1A ai I : found calculated - SF
' 18] E - O/E

0 -- ' -- 0 (control)

1 2 -- | 0

2 10 - . 49

3 20 - 76

4 100. - 99

5 200 -- ' 100

6 -- 20 0

7 -- 100 - 7

8 - 200 . 34

9 -- 400 59

0 2 20 1:10 55 0 : *

11 10 100 1:10 73 52 1.4

12 20 - 100 1:5 94 78 1.2

*synergy factor SF cannot be calculated

- Example 6: 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 active ingredient or active ingredient combination. After 2 days the
plants are inoculated with a spore suspension of Pyrenophora teres and incubated in a
greenhouse at 21°C and 90-100% humidity. After one week the fungal infestation is
assessed. The following results are obtained: '




The solid carriers used, e.g. for dusts and dispersible powders, are
normal |y natural mneral fillers, such as calcite, talcum kaolin,
nontnorillonite or attapulgite. Inorder to inprove the physical properties
it is also possible to add highly dispersed silicic acid or highly

di spersed absorbent polyners. Suitable granul ated adsorptive carriers are
porous types, for exanple pum ce, broken brick, sepiolite or bentonite; and
sui tabl e nonsorbent carriers are e.g. cdbcite or sand. In addition, a gr eat
nunber of pregranul ated materials of inorganic or organic nature can be
used, such as especially dolomte or pulverised plant residues. Depending
on the nature of the conpounds of formulae I and Il to be formnul ated,
sui t abl e suThla®e Coatpound EBNfediokbhilar € non-i onic, cationic and/or anionic.
surfactants vin 2l si fyi di sperstng and wetting properties. The
t,erm"surf-agﬁnts&&%ﬁ?’grg%o be ugg]ep s%gguoa{‘g conpri sing m xtures of
surfactant sNo. Thai Bur f acablit s cust omari Ifqundsed iNgﬁmhmnlatidﬂ’technofogy

are found inter alia in the follow ng puh?icapionsqs - "M _ heon' s
Det ergents and Enmul sifiers Annual™ MC Publishing Corp., d en Rock, New
Jersey, 1988

.0 -- - O(control)

1 0.6 -- 0

2 2 -- ' 75

3 6 - 80

4 -- 0.6 0

5 -- 2 20

6 -- 20 _ 85

0.6 0.6 1:1 40 0 *
8 0.6 2 1:3 40 20 2
9 6 02 . 301 95 80 1.9

*synergy factor SF cannot be calculated

[ATIWREN

This Sheet Has Been Replaced’



- M and J. Ash, "Encycl opedia of Surfactants", Vol. I-11 I', Cheni cal
Publ i shi ng Co. -7-

New York, 1980- 1981. Especi al Iy advant ageous appl i C—&t—l—eﬂ-p-lf—e%-H—Hg———
adjuvants are also natural or synthetic phosphol i pi d from he f.
Has en Re laced

[
cephal ins and lecithins, such as phosphatidyl et hanol L
phosphati dyl seri ne, phosp_hat I dyl gl ycerol16 and | ysol eci t hi ”II I Il II

What is claimed is:

1. A plant-microbicidal composition comprising at least two active ingredient
components, wherein |

component I is a compound selected from the group

IA) 'cis-4-[3-(4~tert—butylphenyl)-2-meﬂ1ylpropy1]-2,6-dimeﬂ1ylmorpholine
("fenpropimorph"); and/or

1-{3-(4-tert-butylphenyl)-2-methylpropyl]-piperidine ("fenpropidin"),

or one of the salts or metal complexes thereof; '

IB) 4-(2,2-difluoro-1,3-benzodioxol-4-yl)- 1H-pyrrole-3-carbonitrile ("_fludibxonil“);'

IC) N-(trichloromethylthi(_))cyclohex-4-ene-1,2—dicarboximide ("captan"),

ID)a compdund of formula ID

ID,

wherein

R, is fluorine or chlorine and

R, is chlorine or trifluoromethyl, and

IE) N-(trichloromethylthio)phthalimide ("folpet");

and component 1I is the 2-anilinopyrimidine of formula II

CH,

N

* [ L M b *



~

The agrochem cal conpositions generally conprise 0.1 to 99 96 preferably
0.1 to 95 % of conpounds of fornmulae | and I'T;7 959 to—% ,q pr-ef erabl y
99.9to 5 % of a solid or |iquid adjuvant akflis g 5 0 referably 0.1 to
25 % of a surfactant. Wher eas conmer ci al pro ‘@Fably_be
formul ated as concentrates, the end user wl| dilute

formul ati ons. The present invention rel ates gro)chen1ca
conpositions. The Exanpl es that foll ow7serve to |IIustrate t he inventi on,
"active ingredient” denoting a mxture of conpound | and conpound Il in-a
specific mxing ratio. Formnulation Exanples Wett abl e powders -

a) b) c) active ingredient [I: = 1:3(a), 1:2(b), 1:1 (c)]

25 % S0Reycloprépyl%6-methyl- ﬂ-phenyl-2-pynm1dme_amme, or one of the salts or metal
complexes thereof.

2. A composition according to claim 1 wherein component I is a compound selected from
the group

IA) cis-4-[3-(4-tert-butylphenyl)-2-methylpropyl}-2,6-dimethylmorpholine
("fenpropimorph™); and/or
1-[3-(4-tert-butylphenyl)-2-methylpropyl]-piperidine (*fenpropidin®),

or one of the salts or metal complexes thereof;

IB) 4-(2,2-diﬂuoro-l,3-benzodi6xol—4-yl)—1H-pyrrole-3-carbonitrile ("fludioxonil"); and
IC) N-(trichloromethylthio)cyclohex-4-ene-1,2-dicarboximide (“captan”).

3. A composition according to claim 1 wherein component I is a compound of formula ID

R, R,
CN D
NH

wherein
R, is fluorine or chlorine, and
R, is chlorine or trifluoromethyl.

4. A composition according to claim 1 wherein compohent I is compound IA, cis-4-3-
(4-tert-butylphenyl)-2-methylpropyl]-2,6-dimethylmorpholine ("fenpropimorph"); and/or
1-[3-(4-tert-butylphenyl)-2-methylpropyl]-piperidine ("fenpropidin™).

5. A composition according to claim 1 wherein component I is compound IB, 4-(2,2-di-
fluoro- 1,3-benzodioxol-4-yl)-1H-pyrrole-3-carbonitrile ("fludioxonil”).

. 6. A composition according to claim 1 wherein component I is compound IC, N-(trichloro-
[ —

T
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sodi um | i gnosul fonate - ThlsSheetHa 0 _ 5% - sodium

laurylsul fate l@ﬁ Rep 5 % sodi um
l m«m er (7-8 mol of ethyl ene

di i sobut yl napht hal ene- sul fonate m

6 % 10 % octyl phenol poI yet hyl

oxi de) - - hlghly di spersed silicic acid:

5% - 10 % 10 % kaol [ n _ 62%

27 % - The active ingredient is tfgroughly m xed with the adjuvants -
and the mixture is thoroughly ground in a suitable nill, affording wettable

- powders which can be diluted with water to give suspensions of the desired
concent r at i methylthio)cyclohex-4-ene-1,2-dicarboximide ("captan™).

7. A composition according to claim 2 wherein component ID is 4-(2,3-dichlorophenyl)-
- 1H-pyrrole-3-carbonitrile ("fenpiclonil™).

8. A composmon according to claim 1 wherein component I is compound IE, N-(mchloro-
methylthlo)phthalumde ("folpet").

9. A composition according to claim 1 wherein the ratio by weight of I.II = 1:20 to 10:1.
10. A composition according to claim 1 wherein the ratio by weight of LIl = 1:6 to 6:1.

11. The use of a composition accordmg to claim 1 in the control and prevenuon of fungal
infestation of plants.

" 12. A method of controlling and preventing the occurrence of fungi on plants, which
comprises treating with component I and component II according to claim 1, in any
desired order or simultaneously, a site infested by or threatened with infestation by fungi.

13. A method according to claim 12 wherein component I is a compound selected from the
group

IA) cis-4-[3-(4-tert-butylphenyl)-2-methylpropyl]-2,6-dimethylmorpholine ("fenpropi-
morph"); and/or

1-[3—(4-tert¥buty1phenyl)-2-methylpropyl]-piperidine ("fenpropidin”),

or one of the salts or metal complexes thereof; | -

IB) 4-(2,2-difluoro-1,3-benzodioxol-4-yl)-1H-pyrrole-3-carbonitrile ("ﬂudioxonil"); and
IC) N-(tn'chloromethylthio)cyclohex-4-ene-1,2—dicarboximide ("captan").

14. A method according to claim 12 whereiﬁ component I is compound IA, cis-4-[3-
(4-tert-butylphenyl)-2-methylpropyl]-2,6-dimethylmorpholine ("fenpropimorph"); and/or

1-[3-(4-tert-butylphenyl)-z-methylpropyl]-piperidine ("fenpropidin").

15. A method according to claim 12 wherein component I is compound IB, 4-(2,2-di-
DR A

L



-8 - Enul s+i+able—econcentrate active ingredient (I:11 = 1:6)

10% oct yl ph;ﬁgo ethyl ene cgl_ycol ether (4-5 nol of ethylene oxide)
3 % cal ci um e APdnat e 3 %castor oil
pol ygl ycol et et hyl ene oxi de) 4 %

cycl ohexanone 30 % xyl ene mi xture

50 % Emul sions of any required concentration, which can be used in plant
protection, can be obtained fromthi s-d8ncentrate by dilution with water.
Dust s ' b) C)

a)
act!ve 1 NIRE8IETs fehzddioxol -y 1H-pydor-3-dvdifie (“hubibkbnirm. > %

16. A method according to claim 12 wherein component I is compound IC, N-(trichloro-
methylthio)cyclohex-4-ene-1,2-dicarboximide ("captan"). '

17. A method according to claim 12 wherein component I is compound ID, 4-(2,3-di-
chiorophenyl)-1H-pyrrole-3-carbonitrile (“fenpiclonil”).

18. A method according to claim 12 wherein component I is compound IE, N-(trichloro-
methylthio)phthalimide ("folpet").

19. A method according to claim 12 wherein plant propagation material is treated.
20. A method according to claim 19 wherein seed is treated.

21. A method according to claim 19 wherein there is used as component I the compound
of formula IB ("fludioxonil"). ’

22. Plant propagation material treated in accordance with claim 19.

FD 4.5 /HS
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tal cum 95 % - kaolin
— % - Kaolir

- 94 % - mneral filler

2 96 % Ready-for-use dusts are obtained bhhis$heetigad Bin
ingredient with the carrier and grinding the m xture

Such powders can al so be used for dry dressings for "mmlmg

Granul es active ingredient (I:11 = 1:1.5) d|um
| i gnosul f onat € -1- 2 9% carboxynet hyl cel | ul ose
1 %kaolin 82 % The active

ingredient is mxed and ground with the adjuvants, and the m xture is
moi stened with water. The m xture is extruded and then dried in a stream of
air. Coat ed granul es _ PF/5-19599/A

Microbicides

Abstract

A plant-microbicidal composition having synergistic action, comprising at least two active
ingredient components, wherein component I is a compound selected from the group

IA) cis-4-[3-(4-tert-butylphenyl)-2-methylpropyl]-2,6-dimethylmorpholine
("fenpropimorph"); and/or : '
1-[3-(4-tert-butylphenyl)-2-methylpropyl]-piperidine (“fenpropidin®),

or one of the salts or metal complexes thereof;

IB) 4-(2,2-difluoro-1,3-benzodioxol-4-yl)-1H-pyrrole-3-carbonitrile ("fludioxonil");
IC) N-(trichloromethylthio)cyclohex-4—e‘ne-1,2-dic_arboximide ("captan");
ID) a compound of formula ID '

R A
CN D
NH

wherein
'R; is fluorine or chlorine and
R, is chlorine or trifluoromethyl, and

IE) N-(trichloromethylthio)phthalimide (“folpet");

and component II is the 2-anilinopyrimidine of formula I



active.ingredient (l:11 = 3:5) : 8 % pol yet hyl ene gl ycol
(nmol .- wt’, 200) 3%

49-7  kaolin : . 89 % (nmol . wt.
= mol ecul ar wei ght) The finely ground active ingredient is uniformy

applied, in a mxer, to the kaolin noistened with polyethyl ene glycol.
Non-dusty coated granul es are obtained &n this

CH,

@‘ N“"</N \ I,
N =

4—cyclopr6pyl-6—methyl-ﬂ-phenyl-2-pyrimidineamine, or one of the salts or metal

complexes thereof.

This Sheet Has Been Repla
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manner . '
40 % propyl ene gl ycol

Suspeh5| on concentrate active i ngred| ent (I

= 3:7)  Bowsr-4 e
10 % nonyl phenol

pol yet hyl ene gl ycol ether (15 nol of ethylene oxide) 6 %
sodi um | i gnosul fonat e ' 10 % S
car boxynet hyl cel | ul ose __ 1 %silicone oil (in the
formof a 75 % aqueous erruIS|on) -1- 1 %
wat er Aoy J,LR;‘T nel-y—ground

active ingredient is intimately mxed with the
suspensi on concentrate from whi ch suspensi ons o
can be obtained by dilution with water. Such cg
treat
i mrer sion and to protect them agai nst
Bi ol ogi cal Exanpl es

living plants and plant propagation- materi g}
i nf est at ijo

?/byy :Er ooP%ﬁﬁ 0 paged .M.

DATE OF RECEIPT

RGN FGa s SO
' r’i*'ed( ‘6 cerﬂ LAt
1 @gs ‘Can Belugeped.¢f.
¢ pagedor...

Microbicides

The present invention relates to novel microbicidal active-ingredient mixtures having
synergistically enhanced action, comprising at least two active ingredient components, and

to methods of using such mixtures in plant protection.

U Component I is 2 compound selected from the group:

1A) cis-4-[3-(4-tert-butylphenyl)-2-methylpropyl}-2,6-dimethylmorpholine

("fenpropi_morph‘f); and/or

1-[3-(4-tert-butylphenyl)-2-methylpropyl)-piperidine (“fenpropidin™),
or one of the salts or metal complexes thereof; (reference: DE 2 752 135);

- 2L o
- - v eraw ~ ey waeray

reference EP-A-206 999),

IC) N-(trichloromethylthio)cyclohex-4-ene-1,2-dicarboximide ("capysi™; reference:
~US 2553 770); "
\,,/ ID) a compound of formula ID
R2 F{1
| | - SN
ID,
g
NH

wherein
R, is fluorine p¢Chlorine and
R, is chiggife or triftuoromethyl. (References EP-A-236 272; DE 2 927 480); and

A

This is the replacement shee
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I n.the case of fungicides, a synergistic effect exists whenever the

fungi cidal action of the active ingredient conbination is greater that the
sum of the actions of the active ingred- ients applied individually. The
action E to be expected for a given active ingredient conbination, e.g. of
two fungi- cides, obeys the so-called COLBY fornula and can be cal cul ated
as follows (COLBY, S.R "Calculating synergistic and antagoni stic responses
of herbicide conbination". Weds, Vol “I5 pages 20-22; 1967): ppm =
mlligramof active ingredient (=ai) per litre of spray mxture X = %
action by fungicide |I using p ppmof active ingredient

Component II is the 2-anilinopyrimidine of formula II

CH,

@"NH"(N ) I
o ,

; 4-cyclopropyl-6-methyl-N-phenyl-2-pyrimidineamine, or one of the salts or metal
\ complexes thereof (reference: EP-A-310 550).

Of the compounds of formula IA, preference is given o 1-[3-(4-tert-butylphenyl)-
2-methylpropyl]-piperidine ("fenpropidin”).

Of the acids that can be used for the preparation of salts of formulae IA and II, the follow-
ing may be mentioned:

hydrohalic acids, such as hydrofluoric acid, hydrochloric acid, hydrobromic acid or
hydriodic acid; 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 and 1,2-naphthal-
ene-disulfonic acid. '

The term salts also includes metal complexes of basic components I and I Those
complexes may as desired involve only on‘e'componem or the two components independ-
ently. It is also possible to produce metal complexes in which the two active ingredients I
and II are linked together to form a mixed complex.

~ Metal complexes consist of the underlying organic molecule and an inorganic or organic

This is the replacement sheet
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-106- ’Y = % acfi on by fungicide I1 using g ppmof active ingredient and E
= the expected action of fungicides I+l using p+q ppm of active ingredient

(additive action): according to Col by: E = X+Y-(X Y)/100. If the action
(O actually observed is greater than the expected action (E), then the
action of the conmbination is superadditive, i.e. there is a synergistic

effect. OE = synergy factor (SF). In the Exanples that follow the
infestation of the untreated plants is Said to be 100 % which corresponds
to an action of 0 % Artificially damaged apples are treated by the

nar e ont By 38 GEeFanyle AMaftte. A S probital ab 452, By Bk ¥ete
treated fr ehloreacetatehpropionate, Laxtraid, silfonate, safioylatesbengeais,ett, affanteiemenipfs and
i ncubated  paip eroup I, such as calcium and magnesium and of main groups I and IV, such as
aluminium, tin or lead, and of subgroups I to VIII, such as chromium, manganese, iron,
cobalt, nickel, copper, zinc, etc.. Preference is given 10 the subgroup elements of the
4th period. The metals may have any of the different valencies in which they occur. The
metal complexes can be mono- or poly-nuclear, i.e. they can contain one Oor more organic
molecule components as ligands.

Further agrochemical active ingredients, such as insecticides, acaricides, nematicides,
. herbicides, growth regulators and fertilisers, but especially additional microbicides, may
also be added to the active ingredient mixture according to the invention.

It has now been found, surprisingly, that the fungicidal action of mixtures of components I
and Il is not merely additive but is clearly synergistically enhanced.

The present invention therefore represents a very substantial enrichment of the art.

In addition to the two-component mixture, the present invention relates also to 2 method

of controlling fungi which comprises treating a site infested by or threatened by infestation

by fungi with, in any desired sequence or simultaneously, a) a compound of formula I or

one of the saits thereof and b) the compound of formula II or one of the salts thereof, it

being possible also for the salts to so selected that the two cbmpounds are bonded to an
o acid radical or, in the case of a metal complex, to a central metal cation.

Advantageous mixing ratios of the two compounds are I:II = 1:20 to 10:1, preferably
EO=1:6to 6:1. |

Especially advantageous mixing ratios are

IA:l=1:4102:1,

The compound mixtures I+II according to the invention have very advantageous curative,
preventive and systemic fungicidal properties for protecting plants. The compound

This is the replacement sheet
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for oné weék at’ high humidity at about 20[err]C. The fungicidal action of
the test conpound is calculated fromthe nunber and size of the damaged

areas that have rotted. The follow ing results are obtained: Tab. 1:
Compound 1 B: fludi oxonil Test ng ai per litre [:11 % action No,
ai 1B ai |11 f ound cal cul ated SF

0 E QOE 0 _4. -- - -

0 (control) 1 0.2 -- 02 0.6 --
20 3 2 -- 40 4 6

(9)07 S mixturés of the i2nvthi@n can be used to inhibit or 0 d@stfoy the microorganisms 0. 6

occurring on plants or on parts of plants (the fruit, blossom, leaves, stalks, tubers or roots)
of different crops of useful plants, while at the same time parts of plants that grow later are
also protected against such microorganisms. They can also be used as dressings in the
treatment of plant propagation material, especially seed (fruit, tubers, grain) and plant
cuttings (for example rice), to provide protection against fungal infections and against
phytopathogenic fungi occurring in the soil. The compound mixtures according to the
invention are distinguished by the fact that they are especially well tolerated by plants and
are environmentally friendly.

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

Target crops to be protected within the scope of the present invention comprise, for
example, the following species of plants: cereals: (wheat, barley, rye, oats, rice, sorghum
and related species); beets: (sugar beet and fodder beet); pomes, stone fruit and soft fruit:
(apples, pears, plums, peaches, almonds, chemies, strawberries, raspberries and black-
berries); leguminous plants: (beans, lentils, peas and soybeans); oil plants: (rape, mustard.
poppy, olives, sunflowers, coconut, castor oil plants, cocoa beans and groundnuts);
cucumber plants: (marrows, cucumber and melons); fibre plants: (cotton, {lax, hemp and

Y, Jjute); citrus fruit: (oranges, lemons, grapefruit and mandarins); vegetables: (spinach,
lettuce, asparagus, cabbages, carrots, onions, tomatoes, potatoes and paprika); lauraceae:
(avocados, cinnamon and camphor); or plants such as maize, tobacco, nuts, coffee, sugar
cane, tea, vines, hops, bananas and natural rubber plants, as well as ornamentals (flowers,
shrubs, broad-leaved trees and evergreens, such as conifers). That list does not represent
any limitation.

The compound mixtures according 1o the invention are especially advantageous for the
following applications:
IA+IL in cereals, especially in wheat and barley,

o ry

seed, tubers and cuttings;

GwiinmmtiiTancoaetablosnospociallymapplasand.paacs:
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The mixtures of compounds of formulae I and II are generally used in the form of
compositions. The compounds of formula I and the compound of formula II can be applied
1o the area or plant to be treated, either simultaneously or in succession on the same day,
together with, where appropriate, further carriers, surfactants or other application-
promoting adjuvants customarily employed in formulation technology.

Suitable carriers and adjuvants may be solid or liquid and are substances ordinarily
employed in formulation technology, for example natural or regenerated mineral
substances, solvents, dispersants, wetting agents, tackifiers, thickeners, binders or fertil-
isers.

A preferred method of applying a compound mixture comprising at least one of each of
compounds I and II is application 10 the parts of the plants that are above the soil,
especially to the leaves (foliar application). The frequency and rate of application depend
on the biological and climatic living conditions of the pathogens. The'compounds can,
however, also penetrate the plants through the roots via the soil (systemic action) if the
locus of the plant is impregnated with a liquid formulation, or if the compounds are intro-
duced in solid form into the soil, e.g. in the form of granules (soil application). In order to
treat the seed, the compounds of formulae I and Il may also be applied (o the seeds
(coating) either by impregnating the tubers or grains in succession with liquid formula-
tions each comprising one of the compounds or by coating them with an already combined
wet or dry formulation. In addition, in special cases, other methods of application to plants

_ are possible, e.g. treatment directed at the buds or the fruit.

The compounds of the combination are used in unmodified form or preferably together
with the adjuvants conventionally employed in formulation technology, and are therefore
formulated in known manner, e.g. into emulsifiable concentrates, coatable pastes, directly
sprayable or dilutable solutions, dilute emulsions, wettable powders, soluble powders,
dusts or granules, or by encapsulation in e.g. polymer substances. As with the nature 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 prevail-
ing circumstances. Advantageous rates of application of.the active ingredient mixture are
generally from 50 g to 2 kg a.i./ha, preferably from 100 g to 1000 g a.i./ha, especially from
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Exanpl e 4: Acti on agai nst Puccinia recondita on wheat 10-day-old wheat

pl ants are sprayed to drip point with a spray m xture prepared froma
formul ati on of the active ingredient or active ingredient conbination.

After 48 hours the treated plants are infected with a conidia suspension of
t he fungus (wheat or rye type). The trgated plants are then incubated for 2
days at 90-100 %relative hunmdity and 20[err]C and placed in a climatic
chanber at 12[err]C for a further 8 weeks. 2 weeks after infection the

fungal | niaeieabiio0o s i9REaAUEasT bPukUdHNG LoALhE Fuily & Ablick DAty TaD.

4. Corrpoun r opi d 1t % action No.
ai 1A tegm 35 g10 1000 g, preferably fromice 10 100 2. ainen 1990 %&lof SeeéF

O E- - QE O 0
(7gont rol) ’l%ne formula&oanS are prepared in known manner, e.g. by homogeneously :%?Jgng and/or

grinding the active ingredients with extenders, e.g. solvents, solid carriers and, where
appropriate, surface-active compounds (surfactants).

Suitable solvents are: aromatic hydrocarbons, preferably the fractions containing 8 to 12
carbon atoms, such as xylene mixtures or substituted naphthalenes, phthalates, such as
dibutyl or dioctyl phthalate, aliphatic hydrocarbons, such as cyclohexane, or paraffins,

' \/ alcohols and glycols and their ethers and esters, such as ethanol, ethylene glycol, ethylene
glycol monomethyl or monoethyl ether, ketones, such as cyclohexanone, strongly polar
solvents, such as N-methy)-2-pyrrolidone, dimethyl sulfoxide or dimethylformamide, and
vegetable oils or epoxidised vegetable oils, such as epoxidised coconut oil or soybean oil;
and water.

The solid carriers used, e.g. for dusts and diSpersible powders, are normally natural
mineral fillers, such as calcite, talcum, kaolin, montmorillonite or attapulgite. In order to
improve the physical properties it is also possible to add highly dispersed silicic acid or
highly dispersed absorbent polymers. Suitable granulated adsorptive carriers are porous
types, for example pumice, broken brick, sepiolite or bentonite; and suitable nonsorbent
carriers are e.g. calcite or sand. In addition, a great number of pregranulated materials of -
inorganic or organic nature can be used, such as especially dolomite or pulverised plant
Y residues.

Depending on the nature of the compounds of formulae I and II to be formulated, suitable
surface-active compounds are non-ionic, cationic and/or anionic surfactants having good
emulsifying, dispersing and wetting properties. The term "surfactants™ will also be under-
stood as comprising mixtures of surfactants.

The surfactants customarily used in formulation technology are found inzer alia in the
following publications: -

- "Mc Cutcheon’s Detergents and Emulsifiers Annual" MC Publishing Corp., Glen Rock,
New Jersey, 1988.
- M. and J. Ash, "Encyclopedia of Surfactants”, Vol. I-III, Chemical Publishing Co.,
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New York, 1980-1981.

Especially advantageous application-promoting adjuvants are also natural or synthetic
phospholipids from the series of cephalins and lecithins, such as phosphatidylethanol-
amine, phosphatidylserine, phosphatidylglycerol and lysolecithin.

The agrochemical compositions generally comprise 0.1 to 99 %, preferably 0.1 to 95 %, of
compounds of formulae I and IT, 99.9 to0 1 %, preferably 99.9 to 5 %, of a solid or liquid
adjuvant and 0 to 25 %, preferably 0.1 to 25 %, of a surfactant.

\/ Whereas commercial products will preferably be formulated as concentrates, the end user
will normally employ dilute formulations.

The 'present invention relates also to such (agro)chemical compositions.

The Examples that follow serve to illustrate the invention, “active ingredient” denoting a
mixture of compound I and compound 11 in a specific mixing ratio.

Formulation Examples

Wettable powders a) b) c)

active ingredient

[E:0 = 1:3(a), 1:2(b), 1:1(c)) 25% 50 % 75 %
7 sodium lignosulfonate ' 5% 5% -

sodium laurylsulfate ' 3% - 5%

sodium diisobutyinaphthalene-

sulfonate _ - 6 % 10 %

octylphenol polyethyiene glycol :

ether (7-8 mol of ethylene oxide) - 2% -

highly dispersed silicic acid ' 5% 0% 10%

kaolin 62 % 27 % -

The active ingredient is thoroughly mixed with the adjuvants and the mixture is _
thoroughly ground in a suitable mill, affording wettable powders which can be diluted
with water to give suspensions of the desired concentration. ;
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Exanpl e 5: Act i on agai nst Erysi phe gramnis on barley 6-day-old barley

pl ants are sprayed to drip point with a spray m xture prepared from a
formul ation of the active ingredient or active ingredient comnbination.

After 2 days the plants are inoculated with a spore suspension of Erysiphe
gramnis and incubated in a greenhouse at 21[err]C and 90- 100% hum dity.
After one week the fungal infestation i8s assessed. The following results

are obtai ned: Tab. 5: Conpound | A: fenpropidin Test ng ai per litre
[0 % action No. ai 1A ai |1 f ound
BalECUI aBEdEniuls?f_Fg_ble.concemratf:_ 0 Sgont ol )O 1 5 E
-- active ingrediegt (I = 1:6) 10 -- % 49 3
20 octylphenol polyethylene glycol éfher 4 100
- 99 (4-5 mol of ethylene oxide) 3% -
calcium dodecylbenzenesulfonate _ 3%
castor oil polyglycol ether
(35 mol of ethylene oxide) 4% _
cyclohexanone ' 30%
xylene mixture 50 %
U Emulsions of any required concentration, which can be used in plant protection, can be

obtained from this concentrate by dilution with water.

Dusts a) b) c)
active ingredient _ '
[LII = 1:4 (a); 1:5 (b) and 1:1 (c)] _ 5% 6% 4%
talcum 95 % - -
kaolin - 94 % -

" mineral filler - - 9% %

Ready-for-use dusts are obtained by mixing the active ingredient with the carrier and
grinding the mixture in a suitable mill. Such powders can also be used for dry dressings

for seed.

“
Extruder granules
active ingredient (I:Il = 1:1.5) 15 %
sodium lignosulfonate 2%-
carboxymethylcellulose 1%
kaolin 82 %

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

Coated granules
active ingredient (LII = 3:5) ' - 8%
polyethylene glycol (mol. wt. 200) _ 3%

T H
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0 7 -- 100 .7 8 -- 200

34 9 -- 400 _ 59 10 2 20

1:10 55 0 11 10 100 1:10 73
52 1.4 12 20 100 1:5 94 78

1.2 *synergy factor SF cannot be calgul ated 6-day-ol d barley plants

are sprayed to drip point with a spray m xture prepared froma fornul ation
of the active ingredient or active ingredient nation. After 2 days the

pl ants ar ?cia{)]fﬂ?cu' ated with a spore suspension of§ enophora teres and

I ncubat ed a greenhouse at 21[err]C and 90-100% hum dity. After one week
t he fungal(mohfwist malegularsweight)

The finely ground active ingredient is uniformly applied, in a mixer, to the kaolin
moistened with polyethylene glycol. Non-dusty coated granules are obtained in this
manner.

Suspension concentrate

active ingredient (I'II = 3:7) 40 %
propylene glycol | 10 %
\/ nonylphenol polyethylene glycol ether

(15 mol of ethylene oxide) 6%
sodium lignosulfonate 10 %
carboxymethylcellulose ’ 1 %
silicone oil (in the form of 2 75 %

aqueous emulsion) ' 1%
water _ 2%

The finely ground active ingredient is intimately mixed with the adjuvants, giving a

suspension concentrate from which suspensions of any desired concentration can be

obtained by dilution with water. Such concentrations can be used to treat living plants and

plant propagation material by spraying, pouring or immersion and to protect them against
- infestation by microorganisms.

Biological Examples

In the case of fungicides, a synergistic effect exists whenever the fungicidal action of the
active ingredient combination is greater that the sum of the actions of the active ingred-
ients applied individually.

The action E to be expected for a given active ingredient combination, e.g. of two fungi-
cides, obeys the so-called COLBY formula and can be calculated as follows (COLBY,
S.R. "Calculating synergistic and antagonistic responses of herbicide combination".
Weeds, Vol. 15, pages 20-22; 1967):

ppm = milligram of active ingredient (=ai) per litre of spray mixture

X = % action by fungicide I using p ppm of active ingredient

' This is the replacement sheet:
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- +13- Whdt is clained is: 1. A plant-mcrobicidal composition
conprising at |east two active ingredient conponents, wherein conponent |
is a conpound selected fromthe group | A)

Ci s4-[3-(4-tert-butyl phenyl)-2-net hyl propyl ] -2, 6-di net hyl nor phol i ne

-10-

Y = % action by fungicide II using q ppm of active ingredient and
E = theexpected action of fungicides I+1I using p+q ppm of active ingredient (additive
action): : :

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

If the action (O) actually observed is greater than the expécted action (E), then the action

of the combination is superadditive, i.e. there is a synergistic effect.

O/E = synergy factor (SF). _

In the Examples that follow, the infestation of the untreated plants is said to be 100 %,
L which corresponds to an action of 0 %.

ray-< z
-

Artificially damaged apples are treated by the dropwise application of a sprg¥ mixture

(30 microlitres of active ingredient or active ingredient combination) to jfe damaged area.
The treated fruit are then inoculated with a spore suspension of the fysfgus and incubated
for one week at high humidity at about 20°C. The fungicidal actigh of the test compound
is calculated from the number and size of the damaged areas (pdt have rotted. The follow-
ing results are obtained: '

Tab. 1: Compound IB: fludioxonil
Test  mg ai per litre O _
No. ailB aill calculated SE

E O/E

0 (control)
0 _
20

40

90

20
95
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(" f=enpr'opi nmor ph"); and/ or

1-[3-(4-tert-butyl phenyl)-2-nmethyl propyl]-piperidine ("fenpropidin"),
I O

one of the salts or

N-(trichl oronethylthio)cycl ohex-4-ene-1, 2-di carboxi m de ("captan").

nmet al

conmpound of formula ID _
wherein R err] is fluorine or cflerine and

| D,

conpl exes thereof;

Example 4: Action against Puccinia recondita on wheat
10-day-old wheat plants are sprayed to drip point with a spray mixture prepared from a

formulation of the active ingredient or active ingredient combination. After 48 hours the
treated plants are infected with a conidia suspension of the fungus (wheat or rye type). The

* treated plants are then incubated for 2 days at 90-100 % relative humidity and 20°C and
placed in a climatic chamber at 12°C for a further 8 weéks. 2 weeks after infection the
fungal infestation is assessed. The following results are obtained:

Tab. 4: Compound JA: fenpropidin

% action

Test  mg ai per litre LI
No. ai A ai Il found calculated SEF
0 E O/E

0 - -- 0 (control)

i 125 - S

2 250 - 73

3 250 5

4 500 10

5 1000 46

6 125 250 1:2 19 10 1.9

7 125 500 1:4 53 14 3.8

8 125 1000 1:8 - 70 49 14
ris is the replacement sheet.
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R err] -'is chlorine or trifluoronethyl, and and conponent Il is the
2-ani linopyrimdine of fornula I
[err] _ -14-

=12~

Example 5: Action against Erysiphe graminis on barley

6-day-old barley plants are sprayed to drip point with a spray mixtre prepared from a
formulation of the active ingredient or active ingredient combination. After 2 days the
plants are inoculated with a spore suspension of Erysiphe graminis and incubated in a
greenhouse at 21°C and 90-100% humidity. After one week the fungal infestation is
assessed. The following results are obtained:

- Tab. 5: Compound IA: fenpropidin

Test  mg ai per litre LI % action
No. aiIA aill found calculated SF
i o) . E O/E
0 - - 0 {control)
1 2 -- 0
2 10 -- ' 49
3 20 - 76
4 100 - 99
5 200 - 100
6 -- 20 0
7 - 100 | 7
8 - 200 34
o 9 -- 400 59
s
10 2 20 1:10 §5 0 *
11 - 10 100 1:10 73 52 1.4
12 20 100 1:5 94 78 1.2

*synergy factor SF cannot be calculated

6-day-old barley plants are sprayed to drip point with a spray mixture prapes
formulation of the active ingredient or active ingredjgoieerBination. After 2 days the
plants are inoculated with a spore susperSTon of Pyrenophora teres and incubated ina
greenhouse at; ut1t30-100% humidity. After one week the fungal infestation is
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7. ‘A conposition according to claim2 wherein conponent IDis

4- (2, 3-di chl orophenyl)- 1H pyrrole-3-carbonitrile ("fenpicloml|™"). 8. A
conposition according to claim 1l wherein conponent | is conpound I|E,
N-(trichloro- 2. A conposition according to claim1 wherein the ratio

by weight of I:1l = 1:20 to 10: 1. 3. Acorrp05|t+em—aeeepeh—ng——t—e—e-l—a|ml

wherein the ratio by weight of I:I1 = l' e of

18 : The us
conposition according to claiml in the cont roI andlﬂllﬂ”ﬂ'"lﬂmm"ﬂ“nga'
[ L *

infestation of plants. i
What is claimed is:

1. A plant-microbicidal composition comprising at least two active ingrediem
components, wherein
component I is a compound selected from the group

IA) cis-4-[3-(4-tert-butylphenyl)-2-methylpropyl]-2,6-dimethylmorpholine
("fenpropimorph™); and/or
1-[3-(4-tert-butylphenyl)-2-methylpropyl]-piperidine (“fenpropidin™),

or one of the salts or metal complexes thereof;

IC) N-(trichloromethylthio)cyclohex-4-ene-1,2-dicarboximide ("captan €.
ID) a compound of formula ID
Rp Ry
Ch
Q “ ID’
| NH
\ wherein

R, is fluorine ophlorine and
R, is chlog#® or trifluoromethyl, and

and component II is the 2-anilinopyrimidine of formula II

CH,
N
NH— \ :
O .
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5. ‘A met hod” of controlling and preventing the occurrence of fungi on
pl ants, which conprises treating with conponent .| and conponent 11
according to claiml, in any desired order or sinutrtaneousty,—a—st
i nfested by or threatened with infestation by fungi

o
tc—

| O A0 e

2. A composition according to claim 1 wherein the ratio by weight of L:IT = 1:20 to 10:1.
K/ 3. A composition according to claim 1 wherein the ratio by weight of I:II = 1:6 to 6:1.

4. The use of a composition according to claim 1 in the control and prevenuon of fungal
infestation of plants.

S. A method of controlling and preventing the occurrence of fungi on plants, which
comprises treating with component I and component IT according to claim 1, in any
desired order or simultaneously, a site infested by or threatened with infestation by fungi.

6. A method according to claim 5 wherein component I is compound 1A, cis-4-[3-
(4-tert-butylphenyl)-2-methylpropyl}-2,6-dimethylmorpholine ("fenpropimorph™"); and/or
I-[3-(4-tert-butylphenyl)-2-methylpropyl]-piperidine ("fenpropidin”).

This is the replacement sheet
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A met hod” according to claim5 wherein conponent | is conpound |A,

i s-4-[3- (4-tert-butylphenyl)-2-nethyl propyl]-2, 6-di TTEUJ-)LLVMJM

enpr opi nor ph"); and/ or

fe

[3-(4-tert-butyl phenyl)-2-methyl propyl]-piperidine (" Ummﬂﬁ”
15- . 16. A method according to claim 12 wherein co I Mb
C,

6.
c
("
1-
I N-(trichloro- nethylthio)cycl ohex- 145 ene- 1, 2- di car boxi ni‘de* (" ®apg ar¥

16. A method according to claim 12 wherein compoggat is compound IC, N-(trichloro-. .

methylthio)cyclohex-4-ene- 1,2-dicarboximige<captan®).

17. A method according to claiefl 12 wherein component I is compound ID, 4-(2,3-di-
chiorophenyl)-1H-pypaefe-3-carbonitrile ("fenpiclonil”).

thod according to claim 12 wherein component I is compound IE, N-(trichloro-

\ |
7. A method according to claim § wherein plant propagation material is treated.
8. A method according to cldim 7 wherein seed is treated.
9. Plant propagation material treated in accordance with claim 7.
Y
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177 A rfet hod according to claim 12 .whe_rel_i n conponent | is conpound I|D,
4-(2,3-di- chlorophenyl)-1H pyrrol e-3-carbonitrile ("fenpiclonil"). 18.

A nmet hod according to claim 12 wherein conponent | is conpound |E,
N-(trichloro- 7. A nethod according to claim5 wherein plant
propagation material is treated. 8. A nethod according to claim?7 wherein
seed is treated. 9. Plant propagation material treated in accordance

with claim?7.

-16-

Microbicides
Abstract

A plant-microbicidal composition having synergistic action, comprising at least two active
ingredient components, wherein component I is a compound selected from the group

IA) cis-4-[3-(4-tert-butylpheny!)-2-methylpropyi]-2,6-dimethylmorpholine
("fenpropimorph"); and/or

1-[3-(4-tert-butylphenyl)-2-methylpropyl]-piperidine ("fenpropidin"),
or one of the salts or metal complexes thereof;

oy p £ o . . FI . 4 ey . PR PN o £ R e DY

IC) N-(trichloromethylthio)cyclohex-4-ene-1,2-dicarboximide ("captan’ ),

ID) a compound of formula ID

- Cb .
4‘!!>’ | ID,
%

R, is fluorine gpfilorine and
R, is chlopef or trifluoromethyl, and

wherein

and component II is the 2-anilinopyrimidine of formula II
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CH,
N
\ .
Q NH-</N = IL,

4-cyclopropyl-6-methyl—y_-phenyl-z-pytimid'meaminc, or one of the salts or metal

complexes thereof.
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