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Fungicidal composition comprising at least one systemic, contact and/or soil fungicide and at least one acrylic acid
morpholide derivative of general formula (I), in which R, represents a hydrogen, chlorine or bromine atom, a trifluorome-
thyl, trifluoromethoxy, C3-Cy alkyl, C3-Cs alkoxy, C3-Cg alkenyl, HCIFC-CF,0-, HCIC = CClO-, cyclohexyl, cyclopente-
nyl, cyclohexenyl, phenyl, 4-chlorophenyl, 4-ethylphenyl, 4-chlorobenzyl or 4-chlorophenylthio group or a phenoxy group
optionally substituted by one or more substituents selected from fluorine and chlorine atoms and methyl and ethoxycarbo-
nyl groups and R, represents a hydrogen atom, or R, represents a hydrogen atom and R; represents a 3-phenoxy group.
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FUNGICIDAL COMPOSITIONS

This invention relates to fungicidal
compositions comprising combinations of fungicidal
substances and, in particular, to the preparation and
use of compositions comprising certain acrylic acid

morpholide derivatives in combination with certain

’ systemic, contact and/or soil fungicides.

Many different compounds are known for use as
systemic, contact or soil fungicides. Examples of
some such compounds which are available commercially

.0 can be found in "The Pesticide Manual", Eighth
Edition, 1987, edited by Charles R. Worthing and S.
Barrie Walker, published by The British Crop
Protection Council.

. It is also known that certain acrylic acid

15 morpholide derivatives are effective in combating a
variety of phytopathogenic fungi. Examples of such
compounds are disclosed in EP-A1-0 120 321 and
EP-Al-0 219 756.

It has now been discovered that the fungicidal

oo effect of some of these acrylic acid morpholides can

be improved to a surprising extent if they are used

in combination with certain systemic, contact and/or

soil fungicides.
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According to the present invention there is
therefore prov1ded a fungicidal composition
comprising at least one systemic, contact,and/or soil
fungicide and at least one acrylic acid morpholide

derivative of the general formula

CHSO

CH307

=CH-CO=N 0 (I)

in which R, represents a hydrogen, chlorine or

1
- bromine atom, a trifluoromethyl, trifluoromethoxy,

C3-C7 alkyl; C3-C5 alkoxy, C3-C6 alkenyl,
HClFC-CFZO—,HClC=CCIO—, cyclohexyl, cyclopentenyl,
cyclohexenyl, phenyl, 4-chlorophenyl, 4-ethylphenyl,
4-chlorobenzyl or 4-chlorophenylthio group or a
phenoxy group optionaily substituted by one or more
substituents selected from fluorine and chlorine
atoms and methyl and ethoxycarbonyl groups and R2

represents a hydrogen atom, or R. represents a

hydrogen atom and R2 represents i 3-phenoxy group.
"It is preferred that'Rl represents a chlorine or
bromine atom or a trifluoromethyl, trifluoromethoxy,
propyl, butyl, butoxy, phenyl, 4-chlorophenylthio,
4-chlorophenoxy, 4-methylphenoxy or 4-ethoxycarbonyl-
phenoxy group, espeéially a chlorine or bromine atom

or a trlfluoromethyl trlfluoromethoxy, phenyl or

4-chlorophenoxy group.

represents a

It is also preferred that R,

hydrogen atom.
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A particularly preferred sub-group of compounds
is that in which Rl represents a chlorine atom or a
phenyl group and R2 represents a hydrogen atom.

Examples of the preparation of acrylic acid
morpholide derivatives of formula I are given in
EP-Al1-0 120 321 and EP-Al1l-0 219 756.

Examples of systemic, contact and soil
fungicides which are particularly suitable for use in
a composition according to the present invention are
given below:-

(A) Systemic fungicides
1. Benalaxyl

2 Cymoxanil

3 Cyprofuram

4, Metalaxyl

5 Ofurace

6 Oxadixyl

7. Fosetyl-aluminium

8. Phosphorous acid and its salts.

(B) Contact fungicides

1. Anilazine

2. Captafol

3. Captan

4. Chlorothalonil"

5. Dichlofluanid
Dithianon

Folpet
Copper
10. Copper oxychloride

6
7. Fentin acetate
8
9

11. Mancozeb
12. Maneb
13. Metiram
14. Propineb
15. Zineb

PCT/EP88/00080
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Soil fungicides
1. Etridiazole
2. Fenaminosulf
3. Hymexazol
4. Propamocarb
5. Prothiocarb
The generic names given in groups A, B and C

above represent compounds having the following IUPAC

names:-
Group A
1. Methyl N-phenylacetyl—N-z,6—xylyl—D,L—alanihate.
2. 1-(2-cyano-2-methoxyiminoacetyl)-3-ethylurea.
3. (+) =KX ~[N-(3-chlorophenyl)cyclopropanecar-
o boxamldo]-‘Y-butyrolactone.
4. * Methyl N-(2-methoxyacetyl)-N-(2 6- xylyl) -D,L-
alaninate.
5. (4)=-K-2-chloro-N-2,6-xylylacetamido- ¥ -butyro-
lactone. ,
6. z-methoxy-N-(2-bxo—l,3-oxazolidin—3—y1)acet-
2',6'-xylidide. ’
7. -Alumlnlum tris(ethyl phosphonate)
Group B
1. 4,6~ dlchloro-N-(2-chlorophenyl)-1 3,5-triazin-2-
amine.
2. 1,2,3,6-tetrahydro—N-(1,l,2,2-tetrachloro-
ethylthio)phthalimide. , _
3. 1,2,3,6—tetrahydro-N—(trichloromethylthio)phtha-
 limide. ' |
P 4. ‘Tetrachlbroisophthalonitrile.
?5. N—dlchlorofluoromethylthlo-N' N'-dlmethyl N-
phenylsulphamlde.

. 2,3- dlcyano 1,4-dithia~-anthraquinone.
Triphenyltin acetate.
N-(trichloromethylthio)phthalimide.

10. Dicopper chloride trihydroxide.
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11. Manganese ethylenebis(dithiocarbamate) complex
with zinc salt.
12. - Manganesé ethylenebis(dithiocarbamate).
13. Zinc ammoniate ethylenebis(dithiocarbamate) -
5 poly(ethylenethiuram disulphide).
' 14. Polymeric zinc propylenebis(dithiocarbamate).
15. Zinc ethylenebis(dithiocarbamate).
Group C
1. 5-ethoxy-3-trichloromethyl-1,2,4-thiadiazole.
10 Sodium 4-dimethylaminobenzenediazosulphonate.
.  5-methylisoxazol-3-ol.
Propyl 3-(dimethylamino)propylcarbamate.
S-ethyl (3-dimethylaminopropyl)thiocarbamate.
Of the systemic fungicides listed above,
15 cymoxanil, fosetyl-aluminium, phosphorous acid and
disodium phosphite are especially preferred and, of
the contact fungicides listed above, chlorothalonil,

U W N

dithianon, copper oxychloride and mancozeb are
especially preferred for use in a composition

20 according to the present invention.
Some formula I compounds may also be combined to

advantage with compounds from Group A and Group B in
a triple combination.
The improved effect of the compositions
25 according to the present invention is thought to be
due to synergism or breakdown of resistance. Another
advantage is the broader spectrum of activity.
The compositions according to the invention can
be used preventively or curatively in a number of
30 crops such as grapes, potatoes, tomatoes, cucumbers,
tobacco, hops, pumpkins, cabbages and other
vegetables, rubber, citrus fruits, avocados,
pineapples, cocoa, roses, carnations and other

ornamental plants.
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Combinations between compounds of formula I and

" compounds from groups A and B are also particularly

suitable for the control of fungal diseases in grapes
if the vine is already infected (curative treatment).

The quantities of active ingredients used in

- combined products according to the invention depend

on the application rates for the compounds when used

- on their own, but also on the proportion of one

product to another and on the degree of synergism.
Also of relevance is the target fungus. The relative
proportions between formula I compounds and group A,
B and C compounds may in extreme cases be between
1:160 and 50:1 bésed on parts by weight of active
ingredient but are,prefefably between 1:20 and 10:1.

" Specific information on the quantity proportions
is given below.

Formula I compounds are applied in

concentrations of between 25-1000 ppm, and preferably

between 100-500 ppm, whereas the amounts of compounds
combined with them should preferably be as follows

. (all figures in ppm):

GI‘OUE A

Compound 1,3,4,5,6: 20-500 (50-200])
Compound 2: 50-500 (80-150)
Compound 7: ' 100-2500 i
Compound 8: B ~ 100-4000 (600-2000)
Group B 7

Compound 1,2,4,5,14: ) 400-2000 (500-1500)
Compound 3,8: ' 800-3000 (100-2000)
Compound 6: - 150-700 (250-500)
Compound 7: ‘ 250-800 (400-700)
Compound 9,10,11,12,13,15: 1200-3000 (1500-2000)
Group ¢ 7

Substance 1,3: ' ' 300-2000 (500-1500)

Substance 2,4,5; : 500-1500 (800-1200)
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A composition according to the invention may
further comprise a carrier, the active ingredients
being present in a total amount of 0.5 to 95% by
weight.

A carrier in a composition according to the
invention is any material with which the active
ingredient is formulated to facilitate application to
the locus to be treated, which may for example be a
plant, seed or soil, or to facilitate storage,
transport or handling. A carrier may be a solid or a
liquid, including a material which is normally’
gaseous but which has been compressed to form a
liquid, and any of the carriers normally used in
formulating fungicidal compositions may be used.

* The compositions according to the invention may
be formulated as solutions, emulsions, wettable
powders, suspensions, powders, dusts, pastes, soluble
powders, granulates, suspension or emulsifiable
concentrates or aerosols. Solutions and powders
contained in polymer capsules are also suitable, as
are natural or synthetic materials or carriers
impregnated with the active substance.

These formulations are manufactured in the usual
way, such as by mixing the active substances with
liquid solvents and/or solid carriers, where
appropriate with the addition of surfactants ie.

~emulsifiers and/or dispersants, stabilisers, wetting

agents, binding agents, dyes and odorisers. The
invention therefore also includes a method for making
a fungicidal composition as defined above which
comprises bringing the active ingredients into
association with at least one carrier.

If water is used as a solvent or diluent,
organic solvehts may also be used as auxiliary

solvents or anti-freeze additives. Suitable organic
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solvents include aromatics such as benzene, xylene,

~ toluene, alkylbenzenés; alkylnaphthalenes and

chlorinated aromatics; chlorinated aliphatic
hydrocarbons such as chlorobenzene, chloroethylene,
trichloroethane, methylene chloride, chloroform,
carbon tetrachloride and polychloroethane; aliphatic
hydrocarbons such as petroleum fractions,
cyclohexane, light mineral oils, paraffins and 7
kerasinek particularly suitable, however, are polar

'solutions ie. alcohols such as isopropanol, butanol,

- glycols, benzyl alcohol, furfuryl alcohols and

cyclohexanol as well as their ethers and esters;
ketones such as acetone, methyl ethyl ketone, methyl
isobutyl ketone, cyclohexanone, -butyrolactone, and
alsoc dimethylformamide, dimethyl sulphoxide and

‘N-methyl-pyrrolidone. Mixtures of different liquids

are often suitable.

Suitable solid carriers include natural and
synthetic clays and silicates, for example natural
silicas such as diatomaceous earths; magnesium
silicates, for example talcs; magnesium aluminium
silicates, for eXample attapulgites and vermiculites;
aluminium silicates, for example kaolinites,
montmorillonites and micas; calcium carbonate;
calcium sulphate; ammonium sulphate; synthetic
hydrated silicon oxides and synthetic calcium or

aluminium silicates; elements, for example carbon and

'sulphur;,natural and'synthetic‘resins, for example

coumarone resins, polyvinyl chloride, and styrene
polymers and copolymers; solid polychlorophenols;
bitumen; waxes; and solid fertilisers, for example
superphosphates. In particular, suitable solid
carriers for powders or dusts include naturally
occurring rock flours, montmorillonite, kieselguhr or

diatomite, and synthetic ground minerals such as
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micro-dispersed silicic acid or aluminium oxide;
suitable granulate carriers include broken and graded
natural rocks such as lime spar, marble, pumice,
sepiolite and dolomite and synthetic granulates made
5 of organic and inorganic flours. In addition,
granulates can be made from organic material such as
sawdust, coconut shell flour, corncob fibre and dried
tobacco stems.
Agricultural compositions are often formulated
10 and transported in a concentrated form which is
subsequently diluted by the user before application.
The presence of small amounts of .a carrier which is a
surface-active agent facilitates this process of
dilution. Thus preferably at least one carrier in a
15 composition according to the invention is a
surface-active agent. For example the composition
may contain at least two carriers, at least one of
which is a surface-active agent.
A surface-active agent may be an emulsifying
20 agent, a dispersing agent or a wetting agent; it may
be nonionic or ionic. Examples of suitable
surface-active agents include the sodium or calcium
salts of polyacrylic acids and lignin sulphonic
acids; the condensation products of fatty acids or
25 aliphatic amines or amides containing at least 12
. carbon atoms in the molecule with ethylene oxide
and/or propylene oxide; fatty acid esters of
glycerol, sorbitol, sucrose or pentaerythritol;
condensates of these with ethylene oxide and/or
30 propylene oxide; condensation products of fatty
alcohol or alkyl phenols, for example p-octylphenol
or p-octylcresol, with ethylene oxide and/or
propylene oxide; sulphates or sulphonates of these
condensation preoducts; alkali or alkaline earth metal

35 salts, preferably sodium salts, of sulphuric or
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sulphonic acid esters containing at least 10 carbon
atoms in the molecule, for example sodium lauryl
sulphate, sodium secondary alkyl sulphates, sodium
salts of sulphonated castor oil, and sodium alkylaryl
sulphonates such as dodecylbenzene sulphonate; and
polymers of éthylene oxide and copolymers of ethylene
oxide and propylene oxide. In particular, the
following may be used as emulsifiers,and/or'wetting

agents: nonionic emulsifiers such as polyoxyethylene

fatty acid esters, polyoxyethylene fatty alcohol
ethers, polyoxyethylene fatty amines, ethoxylated
castor oil, and anionic emulsifiers such as acidic
and neutralised alkylsulphonates, élkyl sulphates and
aryl sulphonates. Lignin sulphite lyes and

derivatised celluloses may be used as dispersants.

Binding agents,suéh as carboxymethyl alcohol,
natural Water¥soluble polymérs such as gum arabic,
and synthetic polymérs in the form of powders;
gtanules or latex such as polyvinyl alcochol or
polyvinyl acetate may be incorporated into the
formulations.

The formulations may contain colourants in the
form of inorganic pigments such as iron oxide,
titanium oxide or prussian blue, or organic dyes such
as alizarin, azo—dYes, metallic phthalocyanines or
triphenylmethane dyes. They may also contain
odorisers eg. natural perfume oils.

Dependihg on the type, the formulations
preferably contain between 5% and 85% by weight of
active substance, preferably 20-80% by weight in
solid formulations, 10-50% in formulations where the
active substances are in solution and 10-60% by
weight where the activersubstances are in suspension.

Wettable powdérs usually contain 25, 50 or 75% w

of active ingredient and usually contain in addition
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to solid inert carrier, 3-10% w of a dispersing agent
and, where necessary, 0-10% w of stabiliser(s) and/or
other additives such as penetrants or stickers.

Dusts are usually formulated as a dust concentrate

5 having a similar composition to that of a wettable
powder but without a dispersant, and are diluted in
the field with further solid carrier to give a
composition usually containing 3-10% w of active
ingredient. Granules are usually prepared to have a

10 size between 10 and 100 BS mesh (1.676 - 0.152 mm),
and may be manufactured by agglomeration or
impregnaﬁion techniques. Generally, granules will
contain i-75% w active ingredient and 0-10% w of
additives such as stabilisers, surfactants, slow

15 release modifiers and binding agents. The so-called

" "dry flowable powders" consist of relatively small
granules having a relatively high concentration of
active ingredient. Emulsifiable concentrates usually
contain, in addition to a solvent and, when

20 necessary, co-solvent, 10-50% w/v active ingredient,
2-20% w/v emulsifiers and 0-20% w/v of other
additives such as stabilisers, penetrants and
corrosion inhibitors. Suspension concentrates are
usually compounded so as to obtain a stable,

25 non-sedimenting flowable product and usually contain
10-75% w active ingredient, 0.5-15% w of dispersing
agents, 0.1-10% w of suspending agents such as
protective colloids and thixotropic agents, 0-10% w
of other additives such as defoamers, corrosion

30 inhibitors, stabilisers, penetrants and stickers, and
water or an organic liquid in which the active
ingredient is substantially insoluble; certain
organic solids or inorganic salts may be present
dissolved in the formulation to assist in preventing

35 sedimentation or as anti-freeze agents for water.
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Aqueous dispersions and emulsions, for example
compoéitions obtained by diluting a wettable powder
or a concentrate according to the invention with
water, also lie within the scope of the invention.
The said emulsions may be of the water-in-oil or of
the oil-in-water type, and may‘havé a thick
'mayonnaise'-like consistency.

Products as described in the invention may be in
the form of finished formulations ie. in which the
substances are already combined (see Examplés 1 to

11). However, the components of the combinations may

~also be supplied as separate formulations for mixing

in the tank immediately before application (see

'Examples 12-16). Concentrates according to the

invention are generally mixed with water to obtain
the desired concentration of active substance.

‘The composition of the invention may also
contain other ingredients, for example other
compounds possesSihg herbicidal, insecticidal or
fungicidal properties. It is also possible to mix
them with nematicides, bird repellents, growth
regulators, plant nutrients or soil conditioners.

Of particular interest in enhancing the duration
of the protectant activity of the compounds of this
invention is the use of a carrier which will provide
a slow release of the fungicidal compounds into the
environment of the plant which is to be protected.
Such slow-release formulations could, for example, be

inserted in the soil adjacent to the roots of a Vvine

~plant, or could include an adhesive component
.enabling them to be applied directly to the stem of a

vine plant.
The compositions are applied in the normal way;

eg. by pouring, spraying, misting, dusting or

scattering. The quantities to be appiied according
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to thé invention may vary depending on weather
conditions or the state of the crop. The time to
apply may be before or after infection. This is most
important as in practice the point at which infection

occurred cannot be recognised immediately. The

- duration of protection is normally dependent on the

individual compound selected, and also a variety of
external factors, such as climate, whose impact is
normally mitigated by the use of a suitable
formulation.

The invention still further provides the use as
a fungicide of a composition as defined above, and a
method for combating fungus at a locus, which
comprises treating the locus, which may for example
be plants subject to or subjected to fungal attack,
seeds of such plants or the medium in which such
plants are growing or are to be grown, with such a

composition.
The invention is illustrated in the following

Examples.

Example 1

Emulsifiable concentrate formulation

Phosphorous acid 22.3% by weight

B -(4-chlorophenyl)-8-(3,4--
dimethoxyphenyl)acrylic acid

morpholide 3.0% by weight
sec~butylamine 9.7% by weight
Emulsifier (Na-alkyl benzene

sulphonate) 15% by weight
Solvent (cyclohexanone)’ 50% by weight

Phosphorous acid is dissolved in the solvent and
then the acrylic acid morpholide is added. This
produces a clear, bright yellow solution. The
solution stays clear after the sec-butylamine and the

emulsifier have been added.
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Example 2

Wettable powder formulation

Fosetyl-aluminium ' 50% by weight
A - (4-chlorophenyl) -R=(3,4~

- dimethoxyphenyl)acrylic acid

morpholide 10% by weight

'_ Wetting égent (alkylnaphthalene
sulphonate) : 2% by weight
Dispersant (ligninrsulphonate) 8% by weight
Carrier (kaolin) : : 30% by weight

The components (all of which are solid) are
mixed togethér and ground in a pinned disc mill until
the particles are reduced to approx. 5—lQ/4m.

Example 3
Wettable powder formulation

Disodum phosphite - i 50% by weight
p - (4-chlorophenyl) -B -(3,4-dimethoxy-

phenyl)acrylic acid morpholide 5% by weight
Na-diisooctyl-sulpho-succinate '

(wetting agent) 2% by weight
Sodium sulphate (dispersant) 10% by weight
Lignin sulphonate (dispersant) 8% by weight
Kaolin (carrier) 25% by weight

NaZHPO3 is produced by neutralising H3PQ3 with

NaOH in aqueous solution and then spray drying.
The components are mixed thoroughly and ground

in a pinned disc mill.
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Example 4
Emulsifiable concentrate formulation
Phosphorous acid 20% by weight
¢3-(4-biphenyly1)-ﬁ%—(3,4-dimethoxyphenyl)-

5 acrylic acid morpholide 5% by weight
Emulsifier (ethoxylated triglyceride) 15% by weight
Solvent (diethylene glycol dimethyl

ether) 60% by weight
The phosporous acid is dissolved in the solvent

10 and then the acrylic acid morpholide and the
emulsifier are added. A clear solution is produced.
Example 5
Wettable powder formulation
Mancozeb (85%) 63% by weight

15 A -(3,4-dimethoxyphenyl) - ~(4-biphenylyl) -

acrylic acid morpholide 10% by weight
Sodium sulphate 5% by weight
Kaolin (carrier) 12% by weight
Alkyl naphthalene sulphonate

20 (wetting agent) ' 2% by weight

Lignin sulphonate (dispersant) 8% by weight
The ingredients are mixed and ground in a pinned

disc mill.

Example 6

25 Suspension-emulsion concentrate formulation

A -(4-biphenylyl) -4 -(3,4-dimethoxyphenyl) -

acrylic acid morpholide 3% by weight
Mancozeb (85%) 15% by weight
Lauryl alcohol polyglycol ether '

30 phosphate (emulsifier 1) 4% by weight
Ethoxylated triglyceride (emulsifier 2) 2% by weight
Dodecyl benzene sulphonic acid,

Ca-salt (emulsifier 3) 1.5% by weight
Ethylene oxide propylene oxide
35 copolymer (dispersant) 2.5% by weight
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Cyclohexanone ' 35% by weight
Alkyl aromatic fraction (boiling '
point > 200°C) : 37% by weight -

The acryiic acid morpholide is dissolved in 80%

of,the solvent, then the emulsifiers and the

dispersants are added and the mixture is stirred
thoroughly. After the Mancozeb is added, the mixture
is ground in a bead mill (1mm glass beads) and then
the fest of the solvent is added.

Example 7

. Aqueous suspension formulation

A -(4-biphenylyl)-A - (3, 4-dimethoxyphenyl) -

acrylic acid morpholide 15% by weight
Dithianon (95%) : 25% by weight
Disperéant (alkyl naphthalene

éulphonate) ' - 2% by weight
Stabiliser (hemicellulose) 1% by'weight
Antifreeze (propylene glycol) 5% by weight
Water - ' 52% byiweight

- The acrylic acid morpholide and the dithianon

are ground in a bead mill (lmm glass beads) together

with 80% of the water and the dispersant. The other
components are dissolved in the rest of the water and
then stirred into the other ingredients.

Example 8

Wettable powder formulation

/3-[4—(4-chlorophenoxy)phenyl]-/%-

(3,4-dimethoxyphenyl) -acrylic acid

morpholide N 5% by weight
Chlorothalonil min (95%) ' 40% by weight
Wetting agent (alkyl naphthalene :

sulphonate) 2% by weight
Carrier material (kieselguhr) 20% by weight
'Dispersant'(lignin sulphonate) 8% by weight
Filler (chalk) 25% by weight

ot
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The acrylic acid morpholide is dissolved in
acetone, and the solution is applied to the carrier.
The carrier is evaporated, the other ingedients are
crushed and added, and the mixture is ground in a
pinned disc mill.

Example 9

Wettable Powder Formulation
AB-(4-N-butylphenyl) -5 -
(3,4-dimethoxyphenyl) -

acrylic acid morpholide: 8% by weight
Copper oxychloride 60% by weight
Wetting agent (alkylnaphthalene

sulphonate) 2% by weight
Carrier (silicic acid) 20% by weight
Dispersant (lignin sulphonate) 5% by weight
Filler (kaolin) 5% by weight

All components are mixed well and ground in a pinned

disc mill.

Example 10
The formulation in example 1 is tested

biologically in a glass house in comparison with a
10% emulsifiable concentrate of R -(4-chlorophenyl)-
B -(3,4-dimethoxyphenyl)-acrylic acid morpholide (I')
and with phosphorous acid.

Test plants: grapevine seedlings at the 3-leaf stage

(glass house)

. Infection: plasmopara viticola

Application: 2 days after infection
A range of dosage rate concentrations was
selected which would allow proper observation of the

increase in effect.
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Effect in % with a
dosage rate in ppm of:
Active 7 _
substance . 100 747 50 374 25 188
I 51 58 30
phosphorous ' ,
acid 6 8 0
Combination
of both
substances 81 .70 43

Examgle‘li

Effect against plasmopara viticola

The active substances I' and fosetyl were testedr
separately and in combination in the same way as in
exampler}o.
' Dosage in ppm to achieve

an effect of:

Active substance 50% . 80%
' o - 100 >> 100
Fosetyl ' >> 1000 >> 1000
I' + - 25 100
fosetyl | 185 ) 747

Whilstrloo ppm I' only had a 50% effect and much
more than 1000 ppm were required for the same effect
with fosetyl, a 50% effect was achieved by combining
25 ppm I' and 188 ppm fosetyl 100 ppm I' and 747 ppm
fosetyl gave an effect of 80%.

Example 12

Effect on pseudoperonospora cubensis

I' and dithianon were tested separately and in
combination for their effect against
pseudoperonospora cubensis on open grown cucumbers.

Four sprayings were carried out at 7-day intervals.
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Dosage rate (ppm)
required to achieve

an effect of:

Active substance 50% 72% 80%
5 I! 250 800 > 800
Dithianon 400 > 750 > 750
I' + 100 300
dithianon 375 - 375

10 Example 13

15

20

25

30

35

Effect on phytophthora infestans
I' and Mancozeb were tested separately and

together (tank mixture) for their effect on
phytophthora infestans in potatoes. Assessment was
made 4 weeks after final treatment. The table shows

the effect in % when certain concentrations of active

substance were used.

ppm . 0 800 1100 1600 (Mancozeb)
0 0 11 24 47

100 0 18 48 49
" 150 0 24 - 57

200 0 23 51 63

(I')

Whilst I' had no effect at the given dosages of
100, 150 and 200 ppm, the effect of 1600 ppm Mancozeb
was increased to 63% when 200 ppm I' was added té it.
Example 14
Effect on phytophthora infestans

The test described in eXample 13 was also
carried out with ﬂ —(3,4—dimethoxyphenyl)~f3(4—
biphenylyl)-acrylic acid-morpholide (I") and
Mancozeb. The results are given in the following

table:




10

15

-20

25

30

WO 88/05630 | , , PCT/EP$88/00080

- 20 -
ppm 0 1100 1600 (Mancozeb)
0 0 24 47
50 0 41 48
100 0 50 68
300 2

- 85
(') -
Again, there is clear evidence of synergism.

Example 15 7
Effect'against Plasmopara viticola

The active compounds /6 -(4-chlorophenyl) - ﬁ -
3,4-dimethoxyphenyl)-acrylic acid morpholide (I') and
Al-phosethyl were tested singly as well-as their

combination. ,
" compound j Concentration  Efficiency

- It | ' 100 ppm 58.1%

Al-phosethyl . : 7 750 pPpm ) 8.8%

1000 ppm 8.1%

SIT o+ _ 100 ppm '

Al-phosethyl 750 ppm 84.4%
I+ 100 ppm

Al-phosethyl 1000 ppm 86.9%

Example 16

Effect against Plasmopara viticola

The active compounds /6-(4-chlorophenyl)-,5 -
(3,4-dimethoxyphenyl)-acrylic acid morpholide (I')
and cymoxanilrwere tested singly as well as their

combination.

Compound ' - Concentration Efficiency
T , 80 ppm 35.0%

Cymoxanil 80 ppm 7.5%
It + ' 7 - 80 ppm . |

Cymoxanil 80 ppm 58.8%

RLTY

-r
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NB. In Examples 15 and 16, % efficiency indicates

the percentage of uninfected leaves.
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CLAIMS

A fungicidal composition comprising at least one
systemic, contact and/or soil fungicide and at
least one acrylic acid morpholide derivative of
the general formula

CH3O /// [
CH0 I
C=CH-CO=N O (I)
: Rl‘—l\_
R2

in which R, represents a hydrogen, chlorine or
bromine atom, a trifluoromethyl, ,
trifluorbmethoxy, C3_—C7 alkyl, C3-C5 alkoxy,
C3—C6 alkenyl, HClFC-CFZO-, HClc=cclo-, :
cyclohexyl, cyclopentenyl, cyclohexenyl, phenyl,
4-chlorophenyl, 4-ethylphenyl, 4-chlorobenzyl or
4-chlorophenylthio group or a bhenoxy group
optionally substituted by one or more
substituents selected from fluorine and,chloriné
atoms and methyl and ethoxycarbonyl groups and

R répresents a hydrogen atom, or R

5 represents

1

e
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a hydrogen atom and R2 represents a 3-phenoxy
group.

A composition according to claim 1 in which R,
represents a chlorine or bromine atom or a
trifluoromethyl, trifluoromethoxy, propyl, butyl
butoxy, phenyl, 4-chlorophenylthio,
4-chlorophenoxy, 4-methylphenoxy or
4-ethoxycarbonylphenoxy group.

A composition according to claim 1 or claim 2 in
which R2 represents a hydrogen atom.

A composition according to any one of claims 1,

2 and 3 in which R. represents a chlorine atom

1
or a phenyl group and R2 represents a hydrogen

atom.

- A composition according to any preceding claim

in which the systemic fungicide is methyl
N-phenylacetyl-N-2,6-xylyl-D,L-alaninate,
1-(2-cyano-2-methoxyiminoacetyl)-3-ethylurea,

' (t)-0<—[N~(3-chlorophenyl)cyclopropanecarbox—

amido]- ¥ ~butyrolactone, methyl N-(2-methoxy-
acetyl)-N-(2,6-xylyl)-D,L-alaninate, (i)-o<—2—
chloro-N—2,6-xylylacetamido-K’-butyrolactone,
2-methoxy-N-(2-oxo-1,3-oxazolidin-3-yl)acet-2"', -
6'-xylidide, aluminium tris(ethyl phosphonate),
phosphorous acid or one of its salts.

A composition according to claim 5 in which the
systemic fungicide is 1-(2-cyano-2-methoxyimino-

acetyl)-3-ethylurea, aluminium tris(ethyl

‘phosphonate), phosphorous acid or disodium

phosphite.

A composition according to any preceding claim
in which the contact fungicide is 4,6-dichloro-
N-(2-chlorophenyl)-1,3,5-triazin-2-amine,1,2,3,-
6-tetrahydro-N-(1,1,2,2-tetrachloroethylthio)-
phthalimide,1,2,3,6-tetrahydro-N-(trichloro-
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methylthio)phthalimide, tetrachloroisophthalo-
nitrile, N-dichlorofluoromethylthio-N',6N'-di-
methyl—N-phenylsulphamide, 2,3-di¢yano—1,4—
dithia-anthraquinone, triphenyltin acetate,

, N—(trichloromethylthio)phthalimide, copper,

dicopper chloride trihydroxide, manganese
ethylenebis(dithiocarbamate) complex with zinc
salt, manganese ethylenebis(dithiocarbamate),

zinc ammoniate ethylenebis (dithiocarbamate)-

‘poly(ethylenethiuram disulphide), polymeric zinc

propylenebis (dithiocarbamate) or zinc

 ethylenebis(dithiocarbamate).
‘A composition according to claim 7 in which the

contact fungicide is tetrachloroisophthalo-
nitrile, 2,3~-dicyano-1,4-dithia~anthraquinone,

" dicopper chloride trihydroxide or manganese

ethylenebis (dithiocarbamate) complex with zinc
sait.

A composition according to any preceding claim
in which the soil fungiéide is
S-ethoXy-B-trichloromethyl-l;2,4-thiadiazole,
sodium'4—dimethylamihobenzenediazosulphbnate,
5-methylisoxazol-3-ol,propyl 3-(dimethylamino)
propylcarbamate or S-ethyl (3-dimethylamino- -
propyl)thiocarbamate.

A composition according to any pfeceding claim

in which the ratio of acrylic acid morpholide
derivative of formula I to systemic, contact
and/or soil fungicide is from 1:160 to 50:1
based on parts by weight of active ingredient.

A composition according to claim 10 in which the
weight'ratib is from 1:20 to 10:1.

A composition ac¢¢rding to any precedihg claim

further comprising a carrier.
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A composition according to any preceding claim
which includes at least two carriers, at least
one of which is a surface-active agent.

A method of combating fungus at a locus which
comprises treating the locus with a composition
according to any preceding claim.

A method according to claim 14 in which the
locus comprises plants subject to or subjected

- to fungal attack, seeds of such plants or the

medium in which the plants are growing or are to

be grown.
The use as a fungicide of a composition as

defined in any one of claims 1 to 14.
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