
EP 0 509 593 B1 Description The present invention relates to certain
furanone derivatives, processes for their preparation, compositions con-
taining such compounds and their use as fungicides for the control of
phytopathogenic fungi. In German patent application DE 2,032,057 compounds
of the general formula A are disclosed, [err] wherein R is hydrogen,
phenyl, dimethyl amino, 0-tolyl or 2,6-dichloro phenyl, R' is methyl or
phenyl and R" is nitrile, p-nitro phenyl or carboxamide, as thermal
stabilisers for poly(ethylene terephthalate). A similar furanone B 15 20
(B) 25 N [err] 30  is disclosed in Dutch application NL 7015998 as
herbicide and algicide. Furthermore, German offenlegungsschrift 2204520
concerns pesticidal 2,3-dihydrofuranones for which a fungicidal activity is
disclosed, and European Patent Specification No. 0 120 321 Al discloses
certain penta-2,4-diene carboxa- mides, particularly morpholides, also
having a fungicidal activity. It has been found now that certain new
substituted furanones show an excellent fungicidal activity, particularly
35   against Phytophthora infestans and Plasmopara viticola. Accordingly,
the present invention relates to compounds of the general formula I in
which                    [err] represents a halogen atom or an optionally
substituted [err] alkyl or [err] alkoxy group wherein the substituents are
halogen, methoxy, nitro, amino and cyano, 55   R2  represents a halogen
atom; an optionally substituted [err] alkyl group wherein the substituents
are halogen, methoxy, nitro, amino and cyano; a naphthyl or 5- or
6-membered heterocyclyl group each optionally substituted by one or more
same or different halogen atoms; a group 2    EP 0 509 593 B1 3 R R 4 where
R3 and R4 independently represent a hydrogen or halogen atom or a [err]
alkyl, [err]haloalkyl, [err]alkoxy, 10        [err] haloalkoxy, nitro,
amino, [err] alkylamino, di-e[rr] alkylamino or phenyl group; or an
optionally substituted 



phenoxy or phenylsulphanyl group wherein the substituents in the phenyl
part are halogen, methoxy, nitro, amino, cyano, methyl and trifluoromethyl,
R7  represents a [err] alkyl group, and Q    represents a morpholino group
or a group [err] 20        where [err] represents a phenyl group or a [err]
alkyl group optionally substituted by a [err] cycloalkyl, phenyl or cyano
group, and R6 represents methyl or ethyl. Alkyl as substituent or as part
of other substituents, such as alkoxy, for example may contain up to 12,
preferably up to 6, and especially up to 4, carbon atoms and includes the
following straight-chain or branched groups depending 25   on the number of
carbon atoms indicated: methyl, ethyl, propyl, butyl, pentyl, hexyl,
heptyl, octyl, etc. as well as their isomers such as isopropyl, isobutyl,
tertiary-butyl, isopentyl. Halogen includes fluorine, chlorine, bromine or
iodine, es- pecially fluorine, chlorine and bromine. Cycloalkyl may contain
3 to 8, preferably 3 to 6, carbon atoms and includes the following
substituents depending on the number of carbon atoms indicated:
cyclopropyl, cyclobutyl, cyclopentyl, cy- clohexyl, cycloheptyl etc.
Generally, substituents of alkyl, alkenyl, alkynyl, cycloalkyl and phenyl
are halogen, methoxy, 30   nitro, amino, cyano and, in the case of
cycloalkyl and phenyl, also methyl and trifluoromethyl. Sulphanyl stands
for the -S- moiety. 5- or 6-membered heterocycle preferably means a
saturated or unsaturated 5- or 6-membered heterocycle containing one to
four of the same or different heteroatoms such as nitrogen, oxygen or
sulphur. Typical examples for such heterocycles are tetrahydrofuran, furan,
tetrahydrothiophene, thiophene, pyrrolidine, pyrrole, pyrroline, pyrazole,
imidazole, triazole, tetrazole, pyrazoline, oxazole, thiazole, isoxazole,
isothiazole, pyran, dihydropyran, tetrahydropyran, 35  thiopyran,
dihydrothiopyran, tetrahydrothiopyran, pyridine, piperidine, pyridazine,
dihydropyridazine, tetrahydropyri- dazine, pyrimidine, dihydropyrimidine,
tetrahydropyrimidine, pyrazine, dihydropyrazine, tetrahydropyrazine,
morpholine, thiazine, dihydrothiazine, tetrahydrothiazine, piperazine or
triazine. The compounds of the invention exhibit excellent fungicidal
activity, particularly against Phytophthora infestans and Plasmopa
viticola. Preferred compounds of formula I are those in which 40 [err]
is halogen, straight-chain or branched [err]-alkyl, optionally substituted
by one or more of the same or different halogen atoms, straight-chain or
branched [err]-alkoxy, optionally substituted by one or more of the same or
different halogen atoms, R2          is a straight-chain or branched
[err]-alkyl, optionally substituted by one or more of the same or different
45               halogen atoms, [err] naphthyl ora 5- or 6-membered
heterocycle, optionally substituted by one or more of the same or different
halogen atoms. [err]   are independently or simultaneously hydrogen,
halogen, straight-chain or branched [err]-alkyl, option- ally substituted
by one or more of the same or different halogen atoms, straight-chain or
branched 55               [err]alkoxy, optionally substituted by one or
more of the same or different halogen atoms, nitro, dimeth- ylamino,
phenyl, optionally substituted phenoxy or optionally substituted
phenylsulphanyl, 



R7          is methyl, Q           is optionally substituted morpholine or
3    EP 0 509 593 B1 R 6 N-, [err]        isstraight-chain or branched
[err]-alkyl, optionallysubstituted bycycloalkyl, phenyl orcyano, orphenyl,
and [err]         is methyl or ethyl, preferably methyl. Good results in
terms of control of phytopathogenic fungi were obtained with compounds of
general formula I 10   [err]          is straight-chain or branched
[err]-alkoxy, optionally substituted by one or more of the same or
different halogen atoms. [err]         is straight-chain or branched
[err]-alkyl, optionally substituted by one or more of the same or different
halogen atoms, 15 [err] naphthyl, ora 5- or 6-membered heterocycle,
optionally substituted by one or more of the same ordifferent 20
halogen atoms, R3 and R4   are independently or simultaneously hydrogen,
halogen, straight-chain or branched [err]-alkyl, option- ally substituted
by one or more of the same or different halogen atoms, straight-chain or
branched [err]alkoxy, optionally substituted by one or more of the same or
different halogen atoms, nitro, dime- thyl- amino, phenyl, optionally
substituted phenoxy or optionally substituted phenylsulphanyl, 25   [err]
is methyl, and is optionally substituted morpholine. Especially good
control of Phytophthora infestans and Plasmopara viticola was achieved by
com- pounds of general formula I wherein [err]         is methoxy 30
[err]         is straight-chain or branched [err]alkyl, optionally
substituted by one or more of the same or different halogen atoms, 35
[err] naphthyl, or a 5- or 6-membered heterocycle, optionally substituted
by one or more chlorine atoms, [err]  are independently or simultaneously
hydrogen, halogen, straight-chain or branched [err]-alkyl, option- ally
substituted by one or more of the same or different halogen atoms,
straight-chain or branched [err]alkoxyoptionally substituted by one or more
of the same or different halogen atoms, nitro, dimethyl 



40               amino or phenyl, R7         is methyl, and Q           is
morpholine. The present invention also provides a process for the
preparation of a compound of general formula I wherein 45 [err]     are as
hereinbefore defined by reacting a compound of general formula 11 so [err]
[err] wherein 4    EP 0509593 B1 [err]  as hereinbefore defined with a
compound of general formula III [err] 10 wherein Q, and e[rr]6   are as
hereinbefore defined 15  and, subsequently, reacting the product of this
first step with a compound of general formula IV 20 H wherein R2, R3 and R4
are as hereinbefore defined. 25 Preferably, the reaction is carried out as
follows: An appropriately substituted a-acetoxy ketone of general formula
11, which may have been prepared by known methods as described in e.g. A.
Kaufmann and H. Muller, Chem. Bar. 51, 128 (1918) or D.D. Pratt and R.
Robinson, J. Chem. Soc. 123, 756 (1923) is reacted with a malonic acid
amide ester prepared e.g. according to M. Mazzsi, G. Roma and A. Ermili,
Farmaco Ed. Sci. 34, 52-61 (1979) in the presence of a 30   base. The
process is carried out in a way known in principle, whereby, if
practicable, inert solvents which do not interfere with the reaction or
mixtures of such solvents are used, e.g. methanol, ethanol toluene,
benzene, xylene, diglyme, diethyl ether, tetrahydrofurane. According to the
reactivity of the components the reaction is carried out with cooling, at
room temperature or at elevated temperature up to the boiling point of the
reaction mixture. Generally, the reaction takes places at temperatures in
the range of [err] to ambient temperature, preferably, under chilling with
ice. The base may 



35   be any base such as alkali metal carbonates, alkali metal hydroxides,
alcoholates or hydrides, however, generally, it is advantageous to employ a
strong base such as alkali metal hydroxides or alkali metal alcoholates.
After neutralization of the reaction mixture, the isolation of the product
may be carried out according to prior art. The product is then reacted with
an aldehyde of general formula IV in the presence of a base. The reaction
is carried out in an inert solvent e.g. methanol, ethanol, ether,
tetrahydrofurane, 1 ,4-dioxane, toluene, etc, or mixtures thereof at a
temperature in the range 40  from ambient temperature to the boiling point
of the reaction mixture. Generally, the reaction is carried out under
heating of the mixture to reflux. The base may be any Lewis base, however,
in practice, secondary and tertiary amines are very suitable. The isolation
of the product may be carried out by techniques known from prior art. The
compounds according to formula I possess fungicidal properties which are
superior to those known from prior art, especially in respect to
selectivity and spectrum of activity. 45      The invention also provides
fungicidal compositions which comprise at least one of the compounds
according to general formula I as well as procedures for control of
phytopathogenic fungi. The compounds according to general formula I may be
used as such, however, they are preferably used as com- positions
comprising besides the compounds according to the invention adjuvants and
auxiliaries which are known for formulation purposes and are manufactured
into e.g. emulsion concentrates, solutions which may be sprayed directly 50
or diluted, diluted emulsions, wettable powders, soluble powders, dusts,
granulates, micro-encapsulates by well-estab- lished procedures. The form
of application such as spraying, atomizing, dispersing, pouring may be
chosen like the compositions according to the desired objectives and the
given circumstances. The formulations, i.e. the compositions which comprise
at least one compound according to general formula I and optionally solid
and/or liquid auxiliaries and adjuvants, may be prepared by
well-established procedures, e.g. intensive 55   mixing and/or grinding of
the active ingredients with other substances, such as fillers, solvents,
solid carriers, and op- tionally surface-active compounds (tensides).
Solvents may be aromatic hydrocarbons, preferably the fractions [err], e.g.
xylenes or xylene mixtures, sub- stituted naphthalenes, phthalicacid
esters, such as dibutyl ordioctyl phthalate, aliphatic hydrocarbons, e.g.
cyclohexane    EP 0 509 593 B1 or paraffins, alcohols and glycols as well
as,their ethers and esters, e.g. ethanol, ethyleneglycol mono- and dimethyl
ether, ketones such as cylohexanone, strongly polar solvents such as
N-methyl 2-pyrrolidone, dimethyl sulfoxide, alkyl formamides, epoxidized
vegetable oils, e.g. epoxidized coconut or soybean oil, water. Solid
carriers, which may be used for dusts or dispergible powders, may be
mineral fillers, such as calcite, talc, kaolin, montmorillonite,
attapulgite. The physical properties may be improved by addition of highly
dispersed silica gel or highly dispersed polymers. Carriers for granulates
may be porous material, e.g. pumice, broken brick, sepiolite, ben- tonite,
non-sorptive carriers may be calcite or sand. Additionally, a multitude of
pre-granulated inorganic or organic materials may be used, such as dolomite
or crushed plant residues. Suitable surface-active substances may be
non-ionogenic, anionic or cationic tensides with good disperging, emul- 



10   gating and wetting properties depending on the nature of the compound
according to general formula I to be formulated. Tensides may also mean
mixtures of tensides. Suitable tensides may be so-called water-soluble
soaps as well as water-soluble synthetic surface-active com- pounds. Soaps
usually are alkali, earth alkali or optionally substituted ammonium salts
of higher fatty acids (C10-C20), e.g. 15  the sodium or potassium salts of
oleic or stearic acid or of mixtures of natural fatty acids which are
prepared, for example, from coconut or tallow oil. Furthermore,
methyl-taurin salts of fatty acids may be used. However, so-called
synthetic tensides are preferably used, especially fatty sulphonates, fatty
sulphates, sulphonated benzimidazole derivatives or alkyl aryl sulphonates.
The fatty sulphates or fatty sulphonates are normally used as alkali, earth
alkali or optionally substituted ammonium 20   salts and have an alkyl
moiety of 8 to 22 carbon atoms, whereby alkyl also means the alkyl moiety
of acyl residues, such as the sodium or calcium salt of lignin sulphonic
acid, of sulphuric acid dodecylate or of a mixture of fatty alcohols
prepared from natural fatty acids. This also includes the salts of
sulphuric acid esters, sulphonic acids and adducts of fatty alcohols and
ethylene oxide. The sulphonated benzimidazole derivatives preferably
contain 2 sulphonic acid res- idues and a fatty acid residue with 8 to 22
carbon atoms. Alkyl aryl sulphonates are, for example, the sodium, calcium
26   or triethyl ammonium salts of dodecyl benzene sulphonic acid, dibutyl
naphthalene sulphonic acid or of a condensate of naphthalene sulphonic acid
and formaldehyde. Furthermore, phosphates, such as the salts of the
phosphoric acid ester of a p-nonylphenol-(4-1 4)-ethylene oxide adduct or
phospholipids, may be used. Non-ionic tensides are preferably
polyglycolether derivatives of aliphatic or cycloaliphatic alcohols,
saturated or 30   non-saturated fatty acids and alkylphenols, which have 3
to 10 glycol ether groups and 8 to 20 carbon atoms in the (aliphatic)
hydrocarbon residue and 6 to 18 carbon atoms in the alkyl residue of the
alkyl phenols. Other suitable non-ionic tensides are the water-soluble, 20
to 250 ethylene glycol ether groups containing polyad- ducts of ethylene
oxide and polypropylene glycol, ethylene diamino polypropylene glycol and
alkyl polypropylene glycol with 1 to 10 carbon atoms in the alkyl moiety,
the substances normally contain 1 to 5 ethylene glycol units per propylene
35   glycol unit. Examples of non-ionic tensides are nonylphenol polyethoxy
ethanols, castor oil polyglycol ether, polyadducts of ethylene oxide and
polypropylene, tributyl phenoxy polyethoxy ethanol, polyethylene glycol,
octyl phenoxy polyethoxy ethanol. Furthermore, fatty acid esters of polyoxy
ethylene sorbitan, such as polyoxy ethylene sorbitan trioleate may be used.
40      Cationic tensides preferably are quartemary ammonium salts, which
have at least one alkyl residue with 8 to 22 carbon atoms and, furthermore,
low, optionally-halogenated alkyl, benzyl or hydroxyalkyl residues. The
salts are pref- erably halides, methyl sulphates or alkyl sulphates, e.g.
stearyl trimethyl ammonium chloride or benzyl bis(2-chloroethyl) ethyl
ammonium bromide. The tensides generally used for compositions are
disclosed in publications as: 45 'McCutheon's Detergents and Emulsifiers
Annual', MC Publishing Corp., Ridgewood, NJ, USA 1981; 



H. Stache, "Tensid-Taschenbuch", 2nd ed., C. Hanser, Munich, Vienna, 1981;
M. and J. Ash, "Encyclopedia of Surfactants, vol.I-III, Chemical Publishing
Co., New York, NY, USA 1980-1981. 50      The pesticidal compositions
usually comprise 0.1% to 95%, preferably 0.1% to 80% of at least one
compound according to general formula 1, 1% to 99.9% of a solid or liquid
adjuvant and 0% to 25%, preferably 0.1% to 25%, of a tenside. The preferred
compositions usually comprise: 55 6    EP 0509593 B1 Emulsion Concentrates:
Active ingredient:                   1%     to  20%, preferably         5%
to  10% Surface-active substance:           5%      to  30%, preferably
10%      to  20% Li quid carrier                    50%    to  94%,
preferably         70%      to  85% Suspension-Concentrates: Active
ingredient:                   5%     to  75%, preferably        10%    to
50% Water.                              94%     to  24%, preferably
88%      to  30% 10      Surface-active substance:             1%     to
40%, preferably        2%      to  30% Wettable Powder: 15      Active
ingredient:                   0.5%   to  90%, preferably         1%      to
80% Surface-active substance:            0.5%   to  20%, preferably
1%      to  15% Solid carrier:                       5%      to  95%,
preferably       15%    to  90% Dusts: 20      Active ingredient:
0.1%   to  10%, preferably         0.1%   to   1% Solid carrier:
99.9%   to  90%, preferably        99.9%   to  99% Granulates: Active
ingredient:                   0.5%   to  30%, preferably         3%      to
15% 25      Solid carrier:                       99.5%   to  70%,
preferably        97%    to  85% As commodity the compositions may
preferably be in a concentrated form whereas the end-user generally employs
diluted compositions. The compositions may be diluted to a concentration of
0.001% of active ingredient (a.i.). The doses usually are in the range from
0.01 to 10 kg a.i./ha. 30      The compositions may also comprise other
auxiliaries such as stabilizers, defoamer, viscosity controlling agents,
thickeners, adhesives, fertilisers or other active ingredients to obtain
special effects. The following examples further illustrate the invention.
EXAMPLES 



35 Example 1:
5-(4-Chlorobenzylidene)-4-(3,4-dimethoxyphenyl)-2-oxo-2,5-dihydrourane-3-ca
rboxylic acid morpholide: 40   a) Malonic acid ethylester morpholide:
Morpholine (87.0 g, 1.0 mol) was added to malonic acid diethyl ester (160.0
g, 1.0 mol) within 4 h under stirring at 150[err]C. The temperature dropped
to 110[err]C because of generated, refluxing ethanol. The reaction mixture
was stirred for another 16 h under reflux, then the ethanol was evaporated
and the residue fractionated in vacuo. 45       Yield: 90.3 g (45% of
theoretical) [err] Mp.: 63-64[err]C. b) 2-Acetoxy-3',4'-dimethoxy
acetophenone: 50 Sodium acetate (10.70 g, 130 mmol) and
2-bromo-3',4-dimethoxy acetophenone (25.90 g, 100 mmol) were suc- cessively
added to a stirred mixture of glacial acetic acid (40 ml) and acetanhydride
4 ml) at 900. The reaction mixture was stirred for 2 h at 125e[rr]C, then
excessive acetic acid and acetanhydride were evaporated. The residue was
extracted at 50[err]C with a mixture of toluene (160 ml) and water (160
ml), the organic layer then washed with warm water and dried. 55   The
crystallisation which started upon cooling down of the solution was
completed by careful addition of petrol ether. The crystals of
2-acetoxy-3,4'-dimethoxy acetophenone were recovered, washed with
toluene/petrol ether (1:3) and dried. Yield: 20.25 g (85% of th.) 7    EP 0
509 593 B1 Mp.: 85C c)
4-(3,4-Dimethoxyphenyl)-2-oxo-2,5-dihydrofurane-3-carboxylic acid
morpholide: 2-Acetoxy-3',4'-dimethoxy acetophenone (23.8 g, 100 mmol) and
malonic acid ethylester morpholide (20.1 g, 100 mmol) were stirred in
methanol (60 ml) in an ice bath. A solution of potassium hydroxide (5.6 g,
100 mmol) in methanol (40 ml) was added within 30 min, the resulting
solution was stirred another 30 min at 1 0[err]C. Subsequently, the
reaction mixture was stirred into a solution of concentrated hydrochloric
acid (40 ml) in ice water (800 ml). The yellow solution thereupon obtained
was extracted five times with chloroform (30 ml each), the organic layer
was dried and the solvent 10  evaporated. The red residue was dissolved in
warm acetone (20 ml), the solution was added to toluene (180 ml) and
applied onto a flash-chromatography column (silica gel, 350 g). The column
was eluted with toluene/acetone mixtures (9:1, 1 1; 8:2, 0.5 1; 7:3, 1 1).
The fractions containing
4-(3,4-dimethoxyphenyl)-2-oxo-2,5-dihydrofurane-3-carboxylic acid
morpholide, which strongly fluoresces light-blue in UV-light, were
collected and the solvent was evaporated whereupon the compound
crystalised. The material was collected by vacuum filtration, washed with
toluene and dried. 



15       Yield: 15.2 g (46% of th.) [err](toluene/acetone, 2:3): 0.56 Mp.:
167[err]C d)
5-(4-Chlorobenzylidene)-4(3,4-dimethoxyphenyl)-2-oxo-2,5-dihydro-furane-3-c
arboxylic acid morpholide: 20
4-(3,4-Dimethoxyphenyl)-2-oxo-2,5-dihydrofurane-3-carboxylic acid
morpholide (1.00 g, 3 mmol) and 4-chloroben- zaldehyde (0.42 g, 3 mmol)
were refluxed with ethanol (15 ml) and a small amount of piperidine (3
drops) for 3 h, then the reaction mixture was concentrated. The residue was
dissolved in ethyl acetate (5 ml), petrol ether (2.5 ml) was added and the
solution was applied onto a flash chromatography column (silica gel, 30 g).
The column was eluted with ethyl 25   acetate/petrol ether (2:1). The
fractions containing the compound with the [err](ethyl acetate/petrol
ether, 2:1): 0.32 were collected and concentrated.
5-(4-Chlorobenzylidene)-4-(3,4-dimethoxyphenyl)-2-oxo-2,5-dihydro-furane-3-
carboxylic acid morpholide was precipitated by addition of petrol ether.
Yield: 0.90 g (66% of th.) Mp.: 191e[rr]C. 30      The following examples
were prepared analogously with the exception that readily crystallising
compounds were not chromatographed. 35 40 45 50 55    EP 0 509 593 B1 Table
1: 55                               [err] 9    EP 0 509 593 B1 Table 1
(contd.): No.             R                  MP [err]
(toluene/acetone, 7:3) 10                 8      02N
198                    0.58 [err] 



10    EP0509593B1 Table 1 (contd.): ~ a) Phytophthora infestans in
tomatoes: After the development of the cotyledons, tomato plants (cv Prof.
Rudloff) were transferred into 6-cm plastic pots 45   containing
Frustosoil[err] N as substrate. The plants were kept in a greenhouse at a
temperature of 23[err]C during day-time and 18C at night. The relative
humidity was between 50% and 70%. When the first leaves had developed the
plants were ready for fungicide application. 4-6 Plants per treatment were
used. The application of the fungicides was carried out 5 days before
infection. The test plants were sprayed to run-off in a spray cabinet using
20 ml of spraywash. Then the plants were again kept in the 50   greenhouse
under the conditions described in the previous paragraph. The plants were
artificially infected with an aqueous spore suspension of Phytophthora
infestans containing 300,000 spores/ml. Infection was accomplished by
spraying the upper side of the leaves with the spore suspension. Then the
plants were immediately incubated at 1 00% humidity for 48 h in the dark.
Symptoms developed rapidly when the plants were transferred into the
greenhouse with low relative humidity (approx. 50%). 55      Evaluation
(table 2) was carried out by estimating the percentage of diseased leaf
area and the following scale was used: 1 = less than 10% of infection    EP
0 509 593 B1 2 = between 11 % and 40% of infection 3 = more than 41% of
infection. b) Plasmopara viticola in vines Cuttings of the cultivar
MDller-Thurgau were grown in the greenhouse at 25[err]C and 50-70% relative
humidity. When 6-8 leaves had developed, the plants were cut back to 3-4
equally sized leaves. The plants were further cultivated in plastic pots
([err] 12cm). The plants were artificially infected with an aqueous spore
suspension of Plasmopara viticola containing 200,000 10  spores/ml.
Infection was accomplished by spraying the lower side of the leaves with
the spore suspension. Then the plants were immediately incubated at 100%
relative humidity for 48 h. Four to six plants per treatment were used for
the application of the test compounds. The application was carried out 48 h
after infection. The test plants were sprayed to run off in a spray cabinet
using 20 ml of spray wash. Then the plants were kept at high humidity in
the greenhouse at23[err]C during day-time and 18[err]C at night until
symptoms developed. 



15      Evaluation was carried out as described above. The results are
compiled in table 2. Table 2: No.       P infestans   P viticola 20
table 1, no. 2     1            1 table 1, no. 3     1           1 table 1,
no. 4    2            1 table 1, no. 5     1           1 25 table 1, no. 6
1           1 table 1, no. 7     1           1 table 1, no. 8    1
1 30                                  table 1, no. 9     1           1
table 1, no. 10    1           2 table 1, no.11     1           1 table 1,
no. 12    1           1 35 table 1, no. 13    1           1 table 1, no. 14
1           1 c) Plasmopara viticola in vines 40 Single-bud MOller-Thurgau
cuttings are cultivated in a hothouse at 25C and 50-70% RH. Once the plants
have formed 6-8 leaves they are cut back to three equal-sized leaves.
Frusto soil is used as substrate. A spore suspension for artificial
infection is prepared by shaking sporulating vine leaves which had been
infected with Plasmopora viticola one week previously with distilled water
in a graduated flask until sufficient sporangia have 45   been shaken off
the leaves. Then the water is filtered through a sieve and the suspension
of sporangia set at 500,000/ml. An acetone spray liquid master solution
containing 5000 ppm a.s. and 5000 ppm Triton X is prepared, and diluted to
the desired concentration. Two vine plants are placed in a closed spray
cabin and sprayed to run-off using 3 nozzles. The spray liquid require-
ment is 20 ml. The concentrations used are 100 and 25 ppm. 50      Twenty
four hours after the application the test plants are infected by spraying
with a suspension of Plasmopara viticola sporangia. Aftera48 hour
incubation period in adark, damp chamberthe plants are placed in a hothouse
cabinet at 100% RH and 23[er]C. The percentage sporulating leaf underside
Table 3 is evaluated after 7 days according to the scale: 55      1 =0 -
10% infection 2 =11 - 40% infection 3 =41 - 100% infection 12 



EP 0 509 593 B1 Table 3 No.           P. viticola (100 ppm)  (25 ppm) Table
1, no. 8   1         2 Table 1, no. 9   1         2 10  d) Determination of
minimal inhibition concentration (MIC value) against Phythophtora infestans
Tentesttubes (16x160 mm, with aluminum cap, Schott, Mainz, FRG)
percompoundwerefilled with nutrient solution (V8-juice, 3ml) and
autoclaved. After cooling down, sterile nutrient solution (3ml) containing
the active compound (200[err]/ml) was pipetted into the first tube and
mixed. Then, half the content of the first tube (3ml) was transferred to 15
the second tube, mixed and, again, half the content of this tube
transferred to the third and so on. By this means, the following series of
test solutions was prepared: Tube No.         1   2            4    5    6
7    8    9   10 20       Concentration (a.i. [err]/ml   100   50   25
12.5  6.25  3.13 1 1.56  0.78   0.39   0.2 The tubes were inoculated with a
sporangia suspension (0.1 ml< spore density [err]/ml) of Phythophthora
infestans (laboratory strain). After an incubation time of 7 days at [err],
the assessment was carried out by visual inspection of the test tubes. The
lowest concentration in the test tubes without mycelium growth was recorded
as minimal inhibition 25  concentration (table 4). All experiments were
carried together with a reference compound
(3-(4-chlorophenyl-3-(3,4-dimethoxyphenyl)acrylic acid morpholide). Table 4
30                            Compound      M.I.C. value  Reference
compound Example 1       0.78           (0.78) Table 1, no 15    0.78
(1.56) 354                             Table 1, no 16    1.56        (1.56)
Table 1, no 17    3.13         (1.56) Table 1, no 18   25           (1.56)
Table 1, no 19    3.13         (1.56) 40                            Table
1, no 20    6.25         (0.39) e) Direct protectant activity against vine
downy mildew (PlasmoPara viticola) The test is a direct protectant one
using a foliar spray. The lower surface of leaves of whole vine plants (cv
Cabernet Sauvignon) are sprayed with the test compound at a dosage of 1000
ppm using an automated sprayline with an atomising nozzle, and after a
subsequent period of 24 hours under normal glasshouse conditions the lower
surfaces of the leaves are inoculated by spraying with an aqueous
suspension containing 2.5 x 104 zoosporangia/ml. The inoculated plants 



are kept for 24 hours in a high humidity cabinet, 5 days under normal
glasshouse condition and then returned for a further 24 hours to high
humidity. Assessment (Table 5) is based on the percentage of leaf area
covered by sporulation 50  compared with that on control leaves according
to criteria:- 0 =less than 50% disease control 1 =about 50-80 disease
control 2 =greater than 80% disease control 65 13    * C   L   M   S Table
5 Compound 1, no. 1 8 Table 1, no. 19 f) Direct protectant activity against
vine downy mildew (Plasmopora viticola). 10 The test described under e was
repeated, using different concentrations. The assessment (Table 6) was done
on a scale from 0 to 9, 9 being 100% control. Table 6 15
Compound    300 ppm   100 ppm Table 1, no. 16   4.0     4.7 Table 1,no.17
6.0     53 20   Claims 1. A compound of the general formula stituents are
halogen, methoxy, nitro, amino and cyano; R2  represents a halogen atom an
optionally substituted [err] alkyl group wherein the substituents are
halogen, methoxy, nitro, amino and cyano; a naphthyl or 5- or 6-membered
heterocyclyl group each optionally substi- tuted by one or more same or
different halogen atoms; a group 45 [err] so 4 where [err]independently
represent a hydrogen or halogen atom or a [err]alkyl, [err] haloalkyl,
[err] alkoxy, [err] haloalkoxy, nitro, amino, [err] alkylamino, di-[err]
alkylamino or phenyl group; or an optionally 55           substituted
phenoxy or phenylsulphanyl group wherein the substitiuents in the phenyl
part are halogen, meth- 



oxy, nitro, amino, cyano, methyl and trifluoromethyl; represents a [err]
alkyl group, and 14    EP 0509593 B1 Table 5 Compound Table 1 no. 18    2
Table 1, no. 19   2 f) Direct protectant activity against vine downy mildew
(Plasmopora iticola). 10 The test described under e was repeated, using
different concentrations. The assessment (Table 6) was done on a scale from
0 to 9, 9 being 100% control. Table 6 15
Compound    300 ppm   100 ppm Table 1, no. 16   4.0    4.7 Table 1, no. 17
6.0    5.3 20   Claims 1. A compound of the general formula [err] 35 in
which 40      [err]  represents a halogen atom or an optionally substituted
C1-12 alkyl or C1.12 alkoxy group wherein the sub- stituents are halogen,
methoxy, nitro, amino and cyano; represents a halogen atom an optionally
substituted [err] alkyl group wherein the substituents are halogen,
methoxy, nitro, amino and cyano; a naphthyl or 5- or 6-membered
heterocyclyl group each optionally substi- tuted by one or more same or
different halogen atoms; a group 45 R 3 50 R 4 where R3 and R4
independently represent a hydrogen or halogen atom or a [err] alkyl, [err]
haloalkyl, e[rr] alkoxy, [err] haloalkoxy, nitro, amino, [err] alkylamino,
di[err] alkylamino or phenyl group; or an optionally substituted phenoxy or
phenylsulphanyl group wherein the substituents in the phenyl part are
halogen, meth- oxy, nitro, amino, cyano, methyl and trifluoromethyl; 



R7  represents a [err] alkyl group, and 14    Q    represents a morpholino
group or a group [er]r where [err] represents a phenyl group or a
[err]alkyl group optionally substituted by a [err] cycloalkyl, phenyl or
cyano group, and [err] represents methyl or ethyl. 10  2. A compound
according to claim 1 in which [err] represents a halogen atom or a [err]
alkyl or [err] alkoxy group optionally substituted by one or more same or
different halogen atoms. 3. A compound according to claim 1 or claim 2 in
which R2 represents a halogen atom, a [err] alkyl, naphthyl or 5- or
6-membered heterocyclyl group each optionally substituted by one or more
same or different halogen atoms, or a 15      group 20
R where R3 and R4 independently represent a hydrogen or halogen atom or a
[err] alkyl, [err] haloalkyl, [err] alkoxy, 25      [err] haloalkoxy,
nitro, amino, [err] alkylamino, di-[err] alkylamino or phenyl group. 4. A
compound according to any one of the preceding claims in which [err]
represents a methoxy group; R2 represents a naphthyl, pyridyl, furyl,
thienyl, chlorothienyl, phenyl, chlorophenyl, dichlorophenyl, methylphenyl,
bromophenyl, butylphenyl, methoxyphenyl, nitrophenyl,
trifluoromethylphenyl, dimethylaminophenyl or biphenyl group; [err] repre-
30      sents methyl and Q represents a morpholino group. 5. A process for
the preparation of a compound of formula I as defined in any preceding
claim which comprises reacting a compound of the general formula 11 [err]
in which [err] are as defined in any preceding claim, with a compound of
the general formula III 45                                     0 [err] in
which Q is as defined in any preceding claim, and reacting the product so
obtained with a compound of the general formula IV 55    EP O 509 593 B1
[err] in which R2 is as defined in any preceding claim. 6. A fungicidal
composition which comprises a carrier and, as active ingredient, a compound
of formula I as defined 



in any one of claims 1 to 4. 10 7. A method of combating fungus at a locus
which comprises treating the locus with a compound of formula I as defined
in any one of claims 1 to 4 or with a composition as defined in claim 6. 8.
A method according to claim 7 in which the locus comprises plants subject
to or subjected to fungal attack, seeds 15      of such plants or the
medium in which the plants are growing or are to be grown. 9. The use as a
fungicide of a compound of formula I as defined in any one of claims 1 to 4
or a composition as defined in claim 6. 20 PatentansprOche 1. Verbindung
der aligemeinen Formel 25                            7           3. 30
U              -DQ /                            ~~~~~~~~(I) 35 R2 40
in der RI  fOr ein Halogenatom oder eine gagebenenfalls substituierte
C1.12-Alkyl-oder C1.12-Alkoxygruppe steht, wo- bei die Substituenten
Halogen, Methoxy, Nitro, Amino und Cyano sind; R2  fOr ein Halogenatom oder
eine gogebenenfalls substituierte C1_12-Alkylgruppe steht, wobei die
Substituenten 45            Halogen, Methoxy, Nitro, Amino und Cyano sind;
fOr eine Naphthyl-oder 5-oder 6-gliedrige heterocyclische Gruppe, jeweils
gegebenenfalls substituiert durch ein oder mehrere gleiche oder
verechiedene Halogenato- me; eine Gruppe 50 R3          / 55
4 wobei R3 und R4 unabhangig ein Wasserstoff oder Halogenatom oder eine
C1..5-Alkyl-, C16-Halogenalkyl-, C1-.6-Alkoxy-, Cl.6-Halogenalkoxy-,
Nitro-, Amino-, Cl-6-Alkylamino-, Di-C1_--alkylmino- oder Phenylgruppe 16
EP 0 509 593 B1                       I         ! IIIi  IN jI 11111 11111
bedeuten odor eine gegebenenfalls substituierte Phenoxy- oder
Phenylsulfanylgruppe, wobei die Substitu- enten im Phenylteil Halogen,
Methoxy, Nitro, Amino, Cyano, Methyl und Trifluormethyl sind; R7  fOr eine
C1,-Alkylgruppe steht, und Q    fOr sine Morpholinogruppe odor eine Gruppe 



s                                           ~~~~~~~~R6 10 steht, wobei Rs
eine Phenylgruppe oder eine C1_6-Alkylgruppe bedeutet, die gegebenenfalls
substituiert ist durch eine C3_8-Cycloalkyl-, Phenyloder Cyanogruppe, und
RA fOr Methyl oder Ethyl steht 2. Verbindung gemal3 Anspruch 1, bei der R1
fOr ein Halogenatom oder eine C146-Alkyl-oder C1..8-Alkoxygruppe steht, 15
die gegebenenfalls substituiert ist durch ein oder mehrere gleiche oder
verschiedene Halogenatome. 3. Verbindung gemal3 Anspruch 1 odor 2, bei der
R2 fOr ein Halogenatom, eine C1-6-Alkyl-, Naphthyl- oder 5- oder
6-gliedrige heterocyclische Gruppe steht die jeweils gegebenenfalls
substituiert !st durch ein oder mehrere gleiche oder verschiedene
Halogenatome oder fOr eine Gruppe 20 R3 25 wobei R3 und R4 unabhangig ffr
ein Wasserstoff oder Halogenatom odor eine C1.6-Alkyl-, C16-Halogenalkyl-,
30      C1.6-Alkoxy-, C16-Halogenalkoxy-, Nitro-, Amino-, C1-.-Alkylamino-,
Di-C1-.8-alkylamino- oder Phenylgruppe ste- hen. 4. Verbindung gemaB sinem
der vorstehenden AnsprOche, wobei R1 fOr eine Methoxygruppe steht; R2 fOr
eine Naph- thyl-, Pyridyl-, Furyl-, Thienyl-, Chlorthienyl-, Phenyl-,
Chlorphenyl-, Dichlorphenyl-, Methylphenyl-, Bromphenyl-, 35
Butylphenyl-, Methoxyphenyl-, Nitrophenyl-, Trifluormethylphenyl-,
Dimethylaminophenyl- oder Biphenylgruppe steht; R7 Methyl bedeutet und Q
fOr eine Morpholinogruppe steht. 5. Verfahren zur Herstellung einer
Verbindung der Formel I wie in einem der vorstehenden AnsprOche definiert,
umfas- send die Umsetzung einer Verbindung der allgemeinen Formel II 40 R
, 45                     R70                                   Nr 50
bei der R1 und R7 wie in einem der vorstehenden AnsprOche definiert sind,
mit einer Verbindung der aligemeinen Formel IlIl 55 17    ~~K2U
tIWI) 0                    .S 10      in der Q wie in einem der
vorstehenden AnsprOche definiert ist, und Umsetzungen des so erhaltenen
Produkts mit einer Verbindung der aligemeinen Formel IV 15
R                                  (tIv) wobei R2 wie in einem der
vorstehenden AnsprOche definiert iet. 



20   6. Fungizide Zusammensetzung, umfassend einen TrAger und als einen
Wirkstoff eine Verbindung der Formel 1, wie sie in einem der AnsprOche 1
bis 4 definiert ist. 7. Verfahren zur Bekampfung von Pilzen an einem Ort,
umfassend die Behandlung des Ortes mit einer Verbindung der Formel 1, wie
sie in einem der AnsprOche 1 bis 4 definiert ist, oder mit einer
Zusammensetzung, wie sle in 25      Anspruch 6 definiert ist. 8. Verfahren
gem&a3 Anspruch 7, wobei der Ort Pflanzen umfal3t, die einen Pilzbefall
ausgesetzt sind oder dem Pilz- befall ausgesetzt werden, sowie Saat solcher
Pflanzen oder das Medium, in dem die Pflanzen wachsen oder wach- sen
sollen. 30 9. Verwendung einer Verbindung der Formel 1, wie sie in einem
der AnsprOche 1-4 definiert ist oder einer Zusammen- setzung, wie sie in
Anspruch 6 definiert let, als Fungizid. 35   Revendlcations 1. Compos6 de
formule generale 7 40                            R'O         R1 40~~~~~~~~~
45 50                                           0   0 dans laquelle: 55 R1
represente un atome d'halogAne ou un groupe alkyle en C1-12 ou alcoxy en
C1.12 eventuellement substitues, dans lesquels les substituants sont un
atome d'halogene, les groupes methoxy, nitro, amino et cyano; R2
represente un atome d'halogene; un groupe alkyle en C1-12 eventuellement
substitue dans lequel les subs-    EP O 509 593 BI 1
L  N    S tituants sont un atoms d'halogbne, les groupes methoxy, nitro,
amino et cyano; un groups naphtyle ou hete- rocyclyle A 5 ou 6 chatnons,
ces groupes etant eventuellement substitues par un ou plusieurs atomes
d'halogene identiques ou differents; un groups 10 dans lequel R3 et R4
representent independamment un atoms d'hydrogbne ou d'halogbne ou un groups
15           alkyle en Clr,, halogenoalkyle en C01-, alcoxy en C1.6,
halogenoalcoxy en C1.6, nitro, amino, alkylamino en C1.6, di(aIkyl en
Cl.6)amino ou phenyle; ou un groups ph6noxy ou ph6nylsulfanyle
eventuellement subs- titues, dans lesquels les substituants du phenyle sont
un atoms d'halogbne, les groupes methoxy, nitro, amino, cyano, methyle et
trifluoromethyle; R7  represents un groups alkyle en C1-4, et 



20      Q    represents un groups morpholino ou un groups -N 25
\ R dans laquelle R5 represente un groupe phenyle ou un groups alkyle en
Cl-s eventuellement substitue par un groups cycloalkyle en C0.8, phenyle ou
cyano, et R6 represente un groups methyle ou ethyle. 30  2. Compose selon
la revendication 1, dans lequel R1 repr6sente un atoms d'halogene ou un
groups alkyle en C1_6 ou un groups alcoxy en Cl-e, eventuellement
substitues par un ou plusieurs atomes d'halogbne identiques ou df6rents. 3.
Compos6 selon la revendication 1 ou la revendication 2, dans lequel R2
represente un atoms d'halogbne, un groupe 35      alkyle en Clr,, naphtyle
ou h6t6rocyclyle a 5 ou 6 chatnons, ces groupes etant eventuellement
substitues par un ou plusieurs atomes d'halogene identiques ou differents,
ou un groups 40 1,4 45 dans lequel R3 et R4 representent independamment un
atoms d'hydrogbne ou d'halogene ou un groups alkyle en CI-s, halogenoalkyle
en C1.6, alcoxy en C1.6, halogenoalcoxy en C1.4, nitro, amino, alkylamino
en C1.4, di(alkyl en C1..6)amino ou phenyle. 50  4. Compose selon l'une
quelconque des revendications prec6dentes, dans loquel R1 repr6sente un
groups methoxy; R2 represente un groups naphtyle, pyridyle, furyle,
thi6nyle, chlordthienyle, phenyle, chlorophenyle, dichloroph6- nyle,
methylphenyle, bromophenyle, butylphenyle, m6thoxyphenyle, nitrophenyle,
trifluoromethylphenyle, dimethy- laminoph6nyle ou biph6nyle; R7 represente
un groups methyle et 0 represente un groups morpholino. 55  5. Procede pour
la preparation d'un compose de formule(l) tel que defini dans l'une
quelconque des revendications precedentes, qui comprend l'etape consistant
a faire reagir un compose de formule generale (II)    R70
C o0 (63) 10~~~~~~~~~~~~~~ dans laquelle RI et R7 sont tels qua dMfinis
dans l'une quelconque des revendications precddentes, avec un corn- pose de
formule gdndrale (111) 15 H C 2III) 2 >sFOEt 20
0 clans laquolle Q est tel quo dMfini dans I'une quelconque des
revendications precedentes, et A faire reagir le produit ainsi obtenu avec
un compose de formule generale (IV) 0 



26                                                              (IV) dans
laquelle R2 est tel que d6fini dans l'une quelconque des revendications
precedentes. 30 6. Composition fongicide qui comprend un v6hicule et, en
tant qu'ingredient actif, un compos6 de formule (1) tel quo defini dans
I'une quelconque des revendications 1 a 4. 7. Proced6 pour combattre les
champignons sur un site, qui comprend le traitement du site avec un compose
de 35      formule (1) tel que defini dans I'une quelconque des
revendications I & 4, ou avec une composition tells que definie dans la
revendication 6. 8. Proced6 selon la revendication 7, dans loquel le site
comprend des plantes sujettes ou soumises & une attaque par des
champignons, des graines de telles plantes ou le milieu dans lequel les
plantes croissent ou sont destinees a 40      crottre. "-'   9. Utilisation
en tant quo fongicide d'un composedeformule (1) tel que defini dans I'uno
quelconque des revendications 1 a 4 ou d'une composition telle quo definie
dans la revendication 6. 45 50 55 20    


