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HALOGEN PYRIMIDINYL ARYL (THIO)ETHERS 
AS PESTICIDES 

[0001] The invention relates to novel halogenopyrim 
idines, to tWo processes for their preparation and to their use 
as pesticides. 

[0002] Certain pyrimidines With a similar substitution 
pattern and their fungicidal action are already knoWn (GB-A 
2253624). HoWever, the activity of these prior art com 
pounds, in particular at loW application rates and concen 
trations, is not entirely satisfactory in all areas of use. 

[0003] This invention, accordingly, provides the novel 
halogenopyrimidines of the general formula (I) 

(1) 
L2 

/\ L1 L3 N| “ 
Z 
\O / 0 L4 

X E 
21’ \R 

/o o 
H3C 

[0004] in which 

[0005] Z represents respectively optionally substi 
tuted cycloalkyl, aryl or heterocyclyl, 

[0006] R represents hydrogen or alkyl, 

[0007] Q represents oXygen or sulphur and 

[0008] X represents halogen, 

[0009] L1, L2, L3 and L4 are identical or different and, 
independently of one another, each represents hydro 
gen, halogen, cyano, nitro, respectively optionally 
halogen-substituted alkyl, alkoXy, alkylthio, alkyl 
sulphinyl or alkylsulphonyl. 

[0010] In the de?nitions, the saturated or unsaturated 
hydrocarbon chains, such as alkyl, alkanediyl, alkenyl or 
alkinyl, are in each case straight-chain or branched, includ 
ing in combinations With hetero atoms, such as, for eXample, 
in alkoXy, alkylthio or alkylamino. 

[0011] Aryl represents aromatic mono- or polycyclic 
hydrocarbon rings, such as, for eXample, phenyl, naphthyl, 
anthranyl, phenanthryl, preferably phenyl or naphthyl, in 
particular phenyl. 

[0012] Heterocyclyl represents saturated or unsaturated, 
and aromatic, ring-shaped compounds in Which at least one 
ring member is a hetero atom, i.e. an atom other than carbon. 
If the ring contains more than one hetero atom, these may be 
identical or different. Preferred hetero atoms are oXygen, 
nitrogen or sulphur. Optionally, the ring-shaped compounds 
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may form a polycyclic ring system together With other 
carbocyclic or heterocyclic fused or bridged rings. Prefer 
ence is given to mono- or bicyclic ring systems, in particular 
to mono- or bicyclic aromatic ring systems. 

[0013] Cycloalkyl represents saturated carbocyclic com 
pounds in the form of a ring Which may form a polycyclic 
ring system together With other carbocyclic fused or bridged 
rings. 

[0014] Furthermore, it has been found that the novel 
halogenopyrimidines of the general formula (I) are obtained 
When 

[0015] a) 2-(2-hydroXy-phenyl)-2-methoXyimino-ac 
etamides of the formula (II) 

(11) 

[0016] in which 

[0017] R, L1, L2, L4 and L4 are each as de?ned above 
are reacted With a substituted halogenopyrimidine of 
the general formula (III) 

(III) 

[0018] 
[0019] Z, Q and X are each as de?ned above and 

in Which 

[0020] Y1 represents halogen, 

[0021] if appropriate in the presence of a diluent, if 
appropriate in the presence of an acid acceptor and if 
appropriate in the presence of a catalyst, or 
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[0022] b) phenoXypyrimidines of the general formula 
(IV) 

(IV) 
L2 

/\ L1 L3 
N / |N 

Y2 \ o L4 

X / E 
/ONN \R 

H3C 
O 

[0023] in Which 

[0024] R, X, L1, L2, L3 and L4 are each as de?ned 
above and 

[0025] Y2 represents halogen 

[0026] are reacted With a ring compound of the general 
formula (V) 

Z—Q—H (v) 

[0027] in Which 

[0028] Z and Q are each as de?ned above, 

[0029] if appropriate in the presence of a diluent, if 
appropriate in the presence of an acid acceptor and if 
appropriate in the presence of a catalyst. 

[0030] Finally, it has been found that the novel halo 
genopyrimidines of the general formula (I) have very strong 
fungicidal activity. 
[0031] The compounds according to the invention may be 
present as mixtures of various possible isomeric forms, in 
particular of stereoisomers such as, for eXmple, E- and 
Z-isomers. Both the E- and the Z-isomers and any miXtures 
of these isomers are claimed. 

[0032] The invention preferably provides compounds of 
the formula (I) in Which 

[0033] Z represents cycloalkyl having 3 to 7 carbon 
atoms Which is in each case optionally mono- to 
disubstituted by halogen, alkyl or hydroXyl; represents 
heterocyclyl having 3 to 7 ring members Which is 
optionally substituted by alkyl having 1 to 4 carbon 
atoms; or represents phenyl or naphthyl, each of Which 
is optionally mono- to tetrasubstituted by identical or 
different substituents, the possible substituents prefer 
ably being selected from the list beloW: 

[0034] halogen, cyano, nitro, amino, hydroXyl, 
formyl, carboXyl, carbamoyl, thiocarbamoyl; 

[0035] respectively straight-chain or branched alkyl, 
hydroXyalkyl, oXoalkyl, alkoXy, alkoXyalkyl, alky 
lthioalkyl, dialkoXyalkyl, alkylthio, alkylsulphinyl or 
alkylsulphonyl having in each case 1 to 8 carbon 
atoms; 

[0036] respectively straight-chain or branched alk 
enyl or alkenyloXy having in each case 2 to 6 carbon 
atoms; 
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[0037] respectively straight-chain or branched halo 
genoalkyl, halogenoalkoXy, halogenoalkylthio, halo 
genoalkylsulphinyl or halogenoalkylsulphonyl hav 
ing in each case 1 to 6 carbon atoms and 1 to 13 
identical or different halogen atoms; 

[0038] respectively straight-chain or branched halo 
genoalkenyl or halogenoalkenyloXy having in each 
case 2 to 6 carbon atoms and 1 to 11 identical or 

different halogen atoms; 

[0039] respectively straight-chain or branched alky 
lamino, dialkylamino, alkylcarbonyl, alkylcarbony 
loXy, alkoXycarbonyl, alkylaminocarbonyl, dialky 
laminocarbonyl, arylalkylaminocarbonyl, 
dialkylaminocarbonyloXy, alkenylcarbonyl or alki 
nylcarbonyl having I to 6 carbon atoms in the 
respective hydrocarbon chains; cycloalkyl or 
cycloalkyloXy having in each case 3 to 6 carbon 
atoms; 

[0040] alkylene having 3 or 4 carbon atoms, oXy 
alkylene having 2 or 3 carbon atoms or dioXyalky 
lene having 1 or 2 carbon atoms, each of Which is 
doubly attached and in each case optionally mono- to 
tetrasubstituted by identical or different substituents 
from the group consisting of ?uorine, chlorine, OX0, 
methyl, tri?uoromethyl and ethyl; 

[0041] or a grouping 

AIY , 

[0042] in which 

[0043] A1 represents hydrogen, hydroXyl or alkyl hav 
ing 1 to 4 carbon atoms or cycloalkyl having 1 to 6 
carbon atoms and 

[0044] A2 represents hydroXyl, amino, methylamino, 
phenyl, benZyl or represents respectively optionally 
cyano-, hydroXyl-, alkoXy-, alkylthio-, alkylamino-, 
dialkylamino- or phenyl-substituted alkyl or alkoXy 
having 1 to 4 carbon atoms, or represents alkenyloXy or 
alkinyloXy having in each case 2 to 4 carbon atoms, 

[0045] and phenyl, phenoXy, phenylthio, benZoyl, ben 
Zoylethenyl, cinnamoyl, heterocyclyl or phenylalkyl, phe 
nylalkyloXy, phenylalkylthio or heterocyclylalkyl having in 
each case 1 to 3 carbon atoms in the respective alkyl 
moieties, each of Which is optionally mono- to trisubstituted 
in the ring moiety by halogen and/or straight-chain or 
branched alkyl or alkoXy having 1 to 4 carbon atoms, 

[0046] R represents hydrogen or methyl, 

[0047] Q represents oXygen or sulphur and 

[0048] X represents ?uorine, chlorine, bromine or 
iodine, 

[0049] L1, L2, L3 and L4 are identical or different and, 
independently of one another, each represents hydro 
gen, halogen, cyano, nitro, or represent alkyl, alkoXy, 
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alkylthio, alkylsulphinyl or alkylsulphonyl having in 
each case 1 to 6 carbon atoms and being in each case 
optionally substituted by 1 to 5 halogen atoms. 

[0050] The invention in particular provides compounds of 
the formula (1) in Which 

[0051] Z represents cyclopentyl or cycloheXyl, each of 
Which is optinally mono- to disubstituted by ?uorine, 
chlorine, methyl, ethyl or hydroXyl; represents option 
ally methyl- or ethyl-substituted thienyl, pyridyl or 
furyl; or represents phenyl or naphthyl, each of Which 
is optionally mono- to tetrasubstituted by identical or 

different substituents, the possible substituents prefer 
ably being selected from the list beloW: 

[0052] ?uorine, chlorine, bromine, iodine, cyano, 
nitro, amino, hydroXyl, formyl, carboXyl, carbamoyl, 
thiocarbamoyl, 

[0053] methyl, ethyl, n- or i-propyl, n-, i-, s- or 

t-butyl, 1-, 2-, 3-, neo-pentyl, 1-, 2-, 3-, 4-(2-meth 
ylbutyl), 1-, 2-, 3-heXyl, 1-, 2-, 3-, 4-, 5-(2-methyl 
pentyl), 1-, 2-, 3-(3-methylpentyl), 2-ethylbutyl, 1-, 
3-, 4-(2,2-dimethylbutyl), 1-, 2-(2,3-dimethylbutyl), 
hydroXymethyl, hydroXyethyl, 3-oXobutyl, meth 
oXymethyl, dimethoXymethyl, 

[0054] methoXy, ethoXy, n- or i-propoXy, 

[0055] methylthio, ethylthio, n- or i-propylthio, 
methylsulphinyl, ethylsulphinyl, methylsulphonyl or 
ethylsulphonyl, 

[0056] vinyl, allyl, 2-methylallyl, propen-1-yl, croto 
nyl, propargyl, vinyloXy, allyloXy, 2-methylallyloXy, 
propen-1-yloXy, crotonyloXy, propargyloXy, 

[0057] tri?uoromethyl, tri?uoroethyl, 

[0058] di?uoromethoXy, tri?uoromethoXy, di?uoro 
chloromethoXy, tri?uoroethoXy, di?uoromethylthio, 
tri?uoromethylthio, di?uorochloromethylthio, trif 
luoromethylsulphinyl or tri?uoromethylsulphonyl, 

[0059] methylamino, ethylamino, n- or i-propy 
lamino, dimethylamino, diethylamino, 

[0060] acetyl, propionyl, methoXycarbonyl, ethoXy 
carbonyl, methylaminocarbonyl, ethylaminocarbo 
nyl, dimethylaminocarbonyl, diethylaminocarbonyl, 
dimethylaminocarbonyloXy, diethylaminocarbony 
loXy, benZylaminocarbonyl, acryloyl, propioloyl, 

[0061] cyclopentyl, cycloheXyl, 

[0062] propanediyl, ethyleneoXy, methylenedioXy, 
ethylenedioXy, each of Which is doubly attached and 
in each case optionally mono- to tetrasubstituted by 
identical or different substituents from the group 

consisting of ?uorine, chlorine, OX0, methyl and 
tri?uoromethyl, 
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[0063] or a grouping 

[0064] Where 

[0065] A1 represents hydrogen, methyl or hydroXyl and 

[0066] A2 represents hydroXyl, methoXy, ethoXy, amino, 
methylamino, phenyl, benZyl or hydroXyethyl, and 

[0067] phenyl, phenoXy, phenylthio, benZoyl, ben 
Zoylethenyl, cinnamoyl, benZyl, phenylethyl, phe 
nylpropyl, benZyloXy, benZylthio, 5,6-dihydro- 1,4, 
2-dioXaZin-3-ylmethyl, triaZolylmethyl, benZoXaZol 
2-ylmethyl, 1,3-dioXan-2-yl, benZimidaZol-2-yl, 
dioXol-2-yl, oXadiaZolyl, each of Which is optionally 
mono- to trisubstituted in the ring moiety by halogen 
and/or straight-chain or branched alkyl or alkoXy 
having I to 4 carbon atoms, 

[0068] R represents hydrogen or methyl, 

[0069] Q represents oXygen or sulphur and 

[0070] X represents ?uorine or chlorine and 

[0071] L1, L2, L3 and L4 are identical or different and, 
independently of one another, each represents hydro 
gen, ?uorine, chlorine, bromine, cyano, nitro, methyl, 
ethyl, n- or i-propyl, n-, i-, s- or t-butyl, methoXy, 
ethoXy, n- or i-propoXy, methylthio, ethylthio, methyl 
sulphinyl, ethylsulphinyl, methylsulphonyl or ethylsul 
phonyl, tri?uoromethyl, tri?uoroethyl, di?uo 
romethoXy, tri?uoromethoXy, di?uorochloromethoXy, 
tri?uoroethoXy, di?uoromethylthio, di?uorochlorom 
ethylthio, tri?uoromethylthio, tri?uoromethylsulphinyl 
or tri?uoromethylsulphonyl. 

[0072] In a very particularly preferred group of com 
pounds, Z represents optionally substituted phenyl. 

[0073] In a further very particularly preferred group of 
compounds 

[0074] L1 and L3 independently of one another each 
represent methyl and in particular hydrogen and 

[0075] L2 and L4 each represent hydrogen. 

[0076] Particular preference is given to compounds of the 
formula (I) in Which X represents ?uorine. 

[0077] The abovementioned general or preferred radical 
de?nitions apply both to the end products of the formula (I) 
and correspondingly to the starting materials or intermedi 
ates required in each case for the preparation. 

[0078] The speci?c de?nitions given for these radicals in 
the respective combinations or preferred combinations of 
radicals can be replaced by any radical de?nitions of other 
preferred ranges, independently of the combination given in 
each case. 
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[0079] These radical de?nitions can be combined With one 
another as desired, thus including combinations betWeen the 
ranges of preferred compounds indicated. 

[0080] The formula (II) provides a general de?nition of 
the 2-(2-hydroXy-phenyl)-2-methoXyimino-acetamides 
required as starting materials for carrying out the process a) 
according to the invention. In this formula (II), R, L1, L2, L3 
and L4 each preferably or in particular have those meanings 
Which have already been indicated above, in connection 
With the description of the compounds of the formula (I) 
according to the invention, as preferred or particularly 
preferred for R, L1, L2, L3 and L4. 

[0081] The starting materials of the formula (II) are knoWn 
and can be prepared by knoWn processes (cf. for eXample 
WO-A 9524396). 

[0082] The formula (III) provides a general de?nition of 
the halogenopyrimidines further required as starting mate 
rials for carrying out the process a) according to the inven 
tion. In this formula (III), Z, Q and X each preferably or in 
particular have those meanings already indicated above, in 
connection With the description of the compounds of the 
formula (I) according to the invention, as preferred or 
particularly preferred for Z, Q and X. Y1 represents halogen, 
preferably ?uorine or chlorine. 

[0083] The starting materials of the formula (III) are 
knoWn and/or can be prepared by knoWn methods (cf. for 
eXample DE-A 4340181; Chem. Ber., 90 <1957> 942, 951). 

[0084] The formula (IV) provides a general de?nition of 
the phenoXypyrimidines required as starting materials for 
carrying out the process b) according to the invention. In this 
formula (IV), R, X, L1, L2, L3 and L4 each preferably or in 
particular have those meanings already indicated above, in 
connection With the description of the compounds of the 
formula (I) according to the invention, as preferred or 
particularly preferred for R, X, L1, L2, L3 and L4. Y2 
represents halogen, preferably ?uorine or chlorine. 

[0085] The starting materials of the formula (IV) are novel 
and also form part of the subject matter of the present 
application. 
[0086] The phenoXypyrimidines of the general formula 
(IV) are obtained (process b-1) When 2-(2-hydroXy-phenyl) 
2-methoXyimino-acetamides of the formula (II) are reacted 
With a trihalogenopyrimidine of the general formula (VI) 

(VI) 

[0087] 
[0088] X, Y1 and Y2 are identical or different and each 

represent halogen, 

[0089] if appropriate in the presence of a diluent, if 
appropriate in the presence of an acid acceptor and if 
appropriate in the presence of a catalyst. 

in Which 
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[0090] The hydroXy compounds of the formula (II) 
required as starting materials for carrying out the process 
b-1) according to the invention have already been described 
in connection With the description of the process a) accord 
ing to the invention. 

[0091] The formula (VI) provides a general de?nition of 
the trihalogenopyrimidines further required as starting mate 
rials for carrying out the process b-1) according to the 
invention. In this formula (VI), X, Y1 and Y2 each represent 
halogen, preferably ?uorine or chlorine. 

[0092] The trihalogenopyrimidines are knoWn and/or can 
be prepared by knoWn methods (cf. for eXample Chester?eld 
et al., J. Chem. Soc., 1955; 3478, 3480). 

[0093] The formula (V) provides a general de?nition of 
the ring compounds further required as starting materials for 
carrying out the process b) according to the invention. In this 
formula (V), Z and Q each preferably or in particular have 
those meanings Which have already been indicated above, in 
connection With the description of the compounds of the 
formula (I) according to the invention, as preferred or 
particularly preferred for Z and Q. 

[0094] The ring compounds of the formula (V) are knoWn 
chemicals for synthesis, or they can be prepared by simple 
methods. 

[0095] Suitable diluents for carrying out the processes a), 
b) and b-1) according to the invention are all inert organic 
solvents. These include preferably ethers, such as diethyl 
ether, diisopropyl ether, methyl t-butyl ether, methyl t-amyl 
ether, dioXane, tetrahydrofuran, 1,2-dimethoXyethane, 1,2 
diethoXyethane or anisole; nitrites, such as acetonitrile, 
propionitrile, n- or i-butyronitrile or benZonitrile; amides, 
such as N,N-dimethylformamide, N,N-dimethylacetamide, 
N-methylformanilide, N-methylpyrrolidone or heXameth 
ylphosphoric triamide; sulphoXides, such as dimethyl sul 
phoXide; or sulphones, such as sulpholane. 

[0096] If appropriate, the processes a), b) and b-1) accord 
ing to the invention are carried out in the presence of a 
suitable acid acceptor. Suitable acid acceptors are all cus 
tomary inorganic or organic bases. These include preferably 
alkaline earth metal or alkali metal hydrides, hydroxides, 
alkoXides, carbonates or bicarbonates, such as, for eXample, 
sodium hydride, sodium amide, potassium tert-butoXide, 
sodium hydroXide, potassium hydroxide, sodium carbonate, 
potassium carbonate, potassium bicarbonate or sodium 
bicarbonate. 

[0097] 
[0098] Suitable catalysts for the processes a), b) and b-1) 
according to the invention are all copper(I) salts, such as, for 
eXample, copper(I) chloride, copper(I) bromide or copper(I) 
iodide. 

[0099] The reaction temperatures used When carrying out 
the processes a), b) and b-1) according to the invention can 
be varied Within a relatively Wide range. Generally, the 
processes are carried out at temperatures of from —20° C. to 
100° C., preferably at temperatures of from —10° C. to 80° 
C. 

[0100] In the practice of process a) according to the 
invention for preparing the compounds of the formula (I), 
generally 0.5 to 15 mol, preferably 0.8 to 8 mol, of the 
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substituted halogenopyrimidine of the formula (III) are 
employed per mole of the 2-(2-hydroXy-phenyl)-2-methoXy 
imino-acetamide of the formula (II). 

[0101] In the practice of the process b) according to the 
invention for preparing the compounds of the formula (I), 
generally 0.5 to 15 mol, preferably 0.8 to 8 mol, of a ring 
compound of the general formula (V) are employed per 
mole of the phenoXypyrimidine of the formula (IV). 

[0102] In the practice of the process b-1) according to the 
invention for preparing the compounds of the formula (IV), 
generally 1 to 15 mol, preferably 2 to 8 mol, of a trihalo 
genopyrimidine of the general formula (VI) are used per 
mole of the 2-(2-hydroXy-phenyl)-2-methoXyimino-aceta 
mide of the formula (II). 

[0103] All processes according to the invention are gen 
erally carried out under atmospheric pressure. HoWever, it is 
also possible to operate under elevated or reduced pres 
sure— in general betWeen 0.1 bar and 10 bar. 

[0104] The reaction, the Work-up and the isolation of the 
reaction products is carried out by conventional methods (cf. 
also the preparation examples). 

[0105] The compounds according to the invention have a 
potent microbicidal activity and can be employed for con 
trolling undesirable microorganisms, such as fungi and 
bacteria, in crop protection and in the protection of materi 
als. 

[0106] Fungicides are employed in crop protection for 
controlling Plasmodiophoromycetes, Oomycetes, Chytridi 
omycetes, Zygomycetes, Ascomycetes, Basidiomycetes and 
Deuteromycetes. 

[0107] Bactericides are employed in crop protection for 
controlling Pseudomonadaceae, RhiZobiaceae, Enterobacte 
riaceae, Corynebacteriaceae and Streptomycetaceae. 

[0108] Some pathogens causing fungal and bacterial dis 
eases Which come under the generic names listed above are 
mentioned as examples, but not by Way of limitation: 

[0109] Xanthomonas species, such as, for eXample, 
Xanthomonas campestris pv. oryZae; 

[0110] Pseudomonas species, such as, for eXample, 
Pseudomonas syringae pv. lachrymans; 

[0111] ErWinia species, such as, for eXample, Erwinia 
amylovora; 

[0112] Pythium species, such as, for eXample, 
Pythium ultimum; 

[0113] Phytophthora species, such as, for eXample, 
Phytophthora infestans; 

[0114] Pseudoperonospora species, such as, for 
eXample, Pseudoperonospora humuli or Pseudoper 
onospora cubensis; 

[0115] Plasmopara species, such as, for eXample, 
Plasmopara viticola; 

[0116] Bremia species, such as, for eXample, Bremia 
lactucae, 

[0117] Peronospora species, such as, for eXample, 
Peronospora pisi or R brassicae; 
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[0118] Erysiphe species, such as, for eXample, Ery 
siphe graminis; 

[0119] Sphaerotheca species, such as, for eXample, 
Sphaerotheca fuliginea; 

[0120] Podosphaera species, such as, for eXample, 
Podosphaera leucotricha; 

[0121] Venturia species, such as, for eXample, Ven 
turia inaequalis; 

[0122] Pyrenophora species, such as, for eXample, 
Pyrenophora teres or R graminea (conidia form: 
Drechslera, syn: Helminthosporium); 

[0123] Cochliobolus species, such as, for eXample, 
Cochliobolus sativus (conidia form: Drechslera, syn: 
Helminthosporium); 

[0124] Uromyces species, such as, for eXample, Uro 
myces appendiculatus; 

[0125] Puccinia species, such as, for eXample, Puc 
cinia recondita; 

[0126] Sclerotinia species, such as, for eXample, 
Sclerotinia sclerotiorum 

[0127] Tilletia species, such as, for eXample, T illetia 
caries; 

[0128] Ustilago species, such as, for eXample, Usti 
lago nua'a or Ustilago avenue; 

[0129] Pellicularia species, such as, for eXample, 
Pellicularia sasakii; 

[0130] Pyricularia species, such as, for eXample, 
Pyricularia oryzae; 

[0131] Fusarium species, such as, for eXample, 
Fusarium culmorum; 

[0132] Botrytis species, such as, for eXample, Barry 
[is cinerea; 

[0133] Septoria species, such as, for eXample, Sep 
toria nodorum; 

[0134] Leptosphaeria species, such as, for eXample, 
Leptosphaeria nodorum; 

[0135] Cercospora species, such as, for eXample, 
Cercospora canescens; 

[0136] Alternaria species, such as, for eXample, 
Alternaria brassicae; and 

[0137] Pseudocercosporella species, such as, for 
eXample, Pseudocercosporella herpotrichoia'es. 

[0138] The fact that the active compounds are Well toler 
ated by plants at the concentrations required for controlling 
plant diseases permits the treatment of aerial parts of plants, 
of propagation stock and seeds, and of the soil. 

[0139] The active compounds according to the invention 
can be employed particularly successfully for controlling 
cereal diseases, such as, for eXample, against Erysiphe 
species, Puccinia species, Fusarium species and Pyreno 
phora species, diseases in viticulture and fruit and vegetable 
groWing, such as, for eXample, against Venturia, Sphaeroth 
eca and Plasmopara species, Phytophthora species, or rice 
diseases, such as, for eXample, against Pyricularia species. 



US 2001/0018442 A1 

Other cereal diseases, such as, for example, Septoria, 
Pyrenophora or Cochliobolus species, are also controlled 
successfully. Furthermore, the compounds according to the 
invention may also be employed to increase the yield of 
crops. 

[0140] Depending on their particular physical and/or 
chemical properties, the active compounds can be converted 
to the customary formulations, such as solutions, emulsions, 
suspensions, poWders, foams, pastes, granules, aerosols and 
microencapsulations in polymeric substances and in coating 
compositions for seeds, and ULV cool and Warm fogging 
formulations. 

[0141] These formulations are produced in a knoWn man 
ner, for example by mixing the active compounds With 
extenders, that is, liquid solvents, lique?ed gases under 
pressure, and/or solid carriers, optionally With the use of 
surfactants, that is emulsi?ers and/or dispersants, and/or 
foam formers. In the case of the use of Water as an extender, 
organic solvents can, for example, also be used as auxiliary 
solvents. Essentially, the folloWing are suitable as liquid 
solvents: aromatics such as xylene, toluene or alkylnaph 
thalenes, chlorinated aromatics or chlorinated aliphatic 
hydrocarbons such as chlorobenZenes, chloroethylenes or 
methylene chloride, aliphatic hydrocarbons such as cyclo 
hexane or paraffins, for example petroleum fractions, alco 
hols such as butanol or glycol and their ethers and esters, 
ketones such as acetone, methyl ethyl ketone, methyl isobu 
tyl ketone or cyclohexanone, strongly polar solvents such as 
dimethylformamide or dimethyl sulphoxide, or else Water. 
Lique?ed gaseous extenders or carriers are to be understood 
as meaning liquids Which are gaseous at standard tempera 
ture and under atmospheric pressure, for example aerosol 
propellants such as halogenated hydrocarbons, or else 
butane, propane, nitrogen and carbon dioxide. Suitable solid 
carriers are: for example ground natural minerals such as 
kaolins, clays, talc, chalk, quartZ, attapulgite, montmorillo 
nite or diatomaceous earth, and ground synthetic minerals 
such as highly disperse silica, alumina and silicates. Suitable 
solid carriers for granules are: for example crushed and 
fractionated natural rocks such as calcite, marble, pumice, 
sepiolite and dolomite, or else synthetic granules of inor 
ganic and organic meals, and granules of organic material 
such as saWdust, coconut shells, maiZe cobs and tobacco 
stalks. Suitable emulsi?ers and/or foam formers are: for 
example nonionic and anionic emulsi?ers, such as polyoxy 
ethylene fatty acid esters, polyoxyethylene fatty alcohol 
ethers, for example alkylaryl polyglycol ethers, alkylsulpho 
nates, alkyl sulphates, arylsulphonates, or else protein 
hydrolysates. Suitable dispersants are: for example lignin 
sulphite Waste liquors and methylcellulose. 

[0142] Tacki?ers such as carboxymethylcellulose and 
natural and synthetic polymers in the form of poWders, 
granules or latices, such as gum arabic, polyvinyl alcohol 
and polyvinyl acetate, or else natural phospholipids such as 
cephalins and lecithins and synthetic phospholipids can be 
used in the formulations. Other additives can be mineral and 
vegetable oils. 

[0143] It is possible to use colourants such as inorganic 
pigments, for example iron oxide, titanium oxide and Prus 
sian Blue, and organic dyestuffs such as aliZarin dyestuffs, 
aZo dyestuffs and metal phthalocyanine dyestuffs, and trace 
nutrients such as salts of iron, manganese, boron, copper, 
cobalt, molybdenum and Zinc. 

Aug. 30, 2001 

[0144] The formulations generally comprise betWeen 0.1 
and 95 per cent by Weight of active compound, preferably 
betWeen 0.5 and 90%. 

[0145] The active compounds according to the invention 
can be used as such or in their formulations also mixed With 
knoWn fungicides, bactericides, acaricides, nematicides or 
insecticides in order thus, for example, to Widen the spec 
trum of action or to prevent development of resistance. In 
many cases, synergistic effects are achieved, ie the activity 
of the mixture exceeds the activity of the individual com 
ponents. 

[0146] Examples of co-components in mixtures are the 
folloWing compounds: 

[0147] Fungicides: 

[0148] aldimorph, ampropylfos, ampropylfos potas 
sium, andoprim, anilaZine, aZaconaZole, aZox 
ystrobin, 

[0149] benalaxyl, benodanil, benomyl, benZamacril, 
benZamacril-isobutyl, bialaphos, binapacryl, biphe 
nyl, bitertanol, blasticidin-S, bromuconaZole, bupiri 
mate, buthiobate, calcium polysulphide, capsimycin, 
captafol, captan, carbendaZim, carboxin, carvon, 
quinomethionate, chlobenthiaZone, chlorfenaZole, 
chloroneb, chloropicrin, chlorothalonil, chloZolinate, 
cloZylacon, cufraneb, cymoxanil, cyproconaZole, 
cyprodinil, cyprofuram, 

[0150] debacarb, dichlorophen, diclobutraZole, 
diclo?uanid, diclomeZine, dicloran, diethofencarb, 
difenoconaZole, dimethirimol, dimethomorph, dini 
conaZole, diniconaZole-M, dinocap, diphenylamine, 
dipyrithione, ditalimfos, dithianon, dodemorph, dod 
ine, draZoxolon, 

[0151] edifenphos, epoxiconaZole, 
ethirimol, etridiaZole, 

etaconaZole, 

[0152] famoxadon, fenapanil, fenarimol, fenbucona 
Zole, fenfuram, fenitropan, fenpiclonil, fenpropidin, 
fenpropimorph, fentin acetate, fentin hydroxide, fer 
bam, ferimZone, ?uaZinam, ?umetover, ?uoromide, 
?uquinconaZole, ?urprimidol, ?usilaZole, ?usulfa 
mide, ?utolanil, ?utriafol, folpet, fosetyl-aluminium, 
fosetyl-sodium, fthalide, fuberidaZole, furalaxyl, 
furametpyr, furcarbonil, furconaZole, furconaZole 
cis, furmecyclox, 

[0153] guaZatine, 

[0154] hexachlorobenZene, hexaconaZole, hymex 
aZole, 

[0155] imaZalil, imibenconaZole, iminoctadine, imi 
noctadine albesilate, iminoctadine triacetate, 
iodocarb, ipconaZole, iprobenfos (IBP), iprodione, 
irumamycin, isoprothiolane, isovaledione, 

[0156] kasugamycin, kresoxim-methyl, copper 
preparations, such as: copper hydroxide, copper 
naphthenate, copper oxychloride, copper sulphate, 
copper oxide, oxine-copper and Bordeaux mixture, 

[0157] mancopper, mancoZeb, maneb, meferimZone, 
mepanipyrim, mepronil, metalaxyl, metconaZole, 
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[0209] cis-1 -(4-chlorophenyl) -2-(1H-1 ,2,4-triaZol-1 - 
yl) -cycloheptanol, 

[0210] cis-4-[3-[4-(1,1-dimethylpropyl)-phenyl-2 
methylpropyl]-2,6-dimethyl-morpholine hydrochlo 
ride, 

[0211] ethyl [(4-chlorophenyl)-aZo]-cyanoacetate, 

[0212] potassium bicarbonate, 

[0213] methanetetrathiol, methane sodium salt, 

[0214] methyl 1-(2,3-dihydro-2,2-dimethyl-lH-in 
den-1-yl)-1H-imidaZole-5-carboXylate, 

[0215] methyl N-(2,6-dimethylphenyl)-N-(5-isoX 
aZolylcarbonyl)-DL-alaninate, 

[0216] methyl N-(chloroacetyl)-N-(2,6-dimethylphe 
nyl)-DL-alaninate, 

[0217] N-(2,3-dichloro-4-hydroXyphenyl)-1-methyl 
cycloheXanecarboXamide, 

[0218] N-(2,6-dimethylphenyl)-2-methoXy-N-(tet 
rahydro-2-oXo-3-furanyl)-acetamide, 

[0219] N-(2,6-dimethylphenyl)-2-methoXy-N-(tet 
rahydro-2-oXo-3-thienyl)-acetamide, 

[0220] N-(2-chloro-4-nitrophenyl)-4-methyl-3-nitro 
benZenesulphonamide, 

[0221] N-(4-cycloheXylphenyl)-1,4,5,6-tetrahydro 
2-pyrimidinamine, 

[0222] N-(4-heXylphenyl)-1,4,5,6-tetrahydro-2-pyri 
midinamine, 

[0223] N-(S-chloro-2-methylphenyl)-2-methoXy-N 
(2-oXo-3-oXaZolidinyl)-acetamide, 

[0224] N-(6-methoXy)-3 -pyridinyl)-cyclopropan 
ecarboXamide, 

[0225] N-[2,2,2-trichloro-1-[(chloroacetyl)-amino] 
ethyl]-benZamide, 

[0226] N-[3-chloro-4,5-bis(2-propinyloXy)-phenyl] 
N‘-methoXy-methanimidamide, 

[0227] N-formyl-N-hydroXy-DL-alanine-mono-so 
dium salt, 

[0228] 0,0-diethyl [2-(dipropylamino)-2-oXoethyl] 
ethylphosphoramidothioate, 

[0229] O-methyl S-phenyl phenylpropylphosphora 
midothioate, 

0230 S-methyl 1,2,3-benZothiadiaZole- 7-carbothio 
ate, 

[0232] Bactericides: 

[0233] bromopol, dichlorophen, nitrapyrin, nickel 
dimethyldithiocarbamate, kasugamycin, octhilinone, 
furancarboXylic acid, oXytetracyclin, probenaZole, 
streptomycin, tecloftalam, copper sulphate and other 
copper preparations. 
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[0234] Insecticides/Acaricides/Nematicides: 

[0235] abamectin, acephate, acrinathrin, alanycarb, 
aldicarb, alphamethrin, amitraZ, avermectin, AZ 
60541, aZadirachtin, aZinphos A, aZinphos M, aZo 
cyclotin, 

[0236] Bacillus thuringiensis, 4-bromo-2-(4-chlo 
rophenyl)-1-(ethoXymethyl)-5-(tri?uoromethyl) 
1H-pyrrole-3-carbonitrile, bendiocarb, benfuracarb, 
bensultap, betacy?uthrin, bifenthrin, BPMC, brofen 
proX, bromophos A, bufencarb, buprofeZin, butocar 
boXin, butylpyridaben, 

[0237] cadusafos, carbaryl, carbofuran, carbophe 
nothion, carbosulfan, cartap, chloethocarb, chlore 
thoXyfos, chlorfenapyr, chlorfenvinphos, chlor?ua 
Zuron, chlormephos, N-[(6-chloro-3-pyridinyl) 
methyl]-N‘-cyano-N-methyl-ethanimidamide, 
chlorpyrifos, chlorpyrifos M, cis-resmethrin, clo 
cythrin, clofenteZine, cyanophos, cycloprothrin, 
cy?uthrin, cyhalothrin, cyheXatin, cypermethrin, 
cyromaZine, 

[0238] deltamethrin, demeton M, demeton S, deme 
ton S-methyl, diafenthiuron, diaZinon, dichlo 
fenthion, dichlorvos, dicliphos, dicrotophos, 
diethion, di?ubenZuron, dimethoate, dimethylvin 
phos, dioXathion, disulfoton, 

[0239] edifenphos, emamectin, esfenvalerate, 
ethiofencarb, ethion, ethofenproX, ethoprophos, 
etrimphos, 

[0240] fenamiphos, fenaZaquin, fenbutatin oxide, 
fenitrothion, fenobucarb, fenothiocarb, fenoXycarb, 
fenpropathrin, fenpyrad, fenpyroXimate, fenthion, 
fenvalerate, ?pronil, ?uaZinam, ?uaZuron, ?ucy 
cloXuron, ?ucythrinate, ?ufenoXuron, ?ufenproX, 
?uvalinate, fonophos, formothion, fosthiaZate, 
fubfenprox, furathiocarb, 

[0241] HCH, heptenophos, heXa?umuron, heXythia 
ZOX, 

[0242] imidacloprid, iprobenfos, isaZophos, isofen 
phos, isoprocarb, isoXathion, ivermectin, 

[0243] lambda-cyhalothrin, lufenuron, 
[0244] malathion, mecarbam, mervinphos, mesulfen 

phos, metaldehyde, methacrifos, methamidophos, 
methidathion, methiocarb, methomyl, metolcarb, 
milbemectin, monocrotophos, moXidectin, 

[0245] naled, NC 184, nitenpyram, 

[0246] omethoate, oXamyl, oXydemethon M, oXy 
deprofos, 

[0247] parathion A, parathion M, permethrin, 
phenthoate, phorate, phosalone, phosmet, phospha 
midon, phoXim, pirimicarb, pirimiphos M, pirimi 
phos A, profenofos, promecarb, propaphos, pro 
poXur, prothiofos, prothoate, pymetroZin, 
pyrachlophos, pyridaphenthion, pyresmethrin, pyre 
thrum, pyridaben, pyrimidifen, pyriproXifen, 

[0248] quinalphos, 

[0249] salithion, sebufos, sila?uofen, sulfotep, sul 
profos, 
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[0250] tebufenoZide, tebufenpyrad, tebupirimphos, 
te?ubenZuron, te?uthrin, temephos, terbarn, terbu 
fos, tetrachlorvinphos, thiafenox, thiodicarb, thio 
fanox, thiomethon, thionaZin, thuringiensin, tralom 
ethrin, triarathen, triaZophos, triaZuron, trichlorfon, 
tri?umuron, trimethacarb, 

[0251] vamidothion, XMC, xylylcarb, Zetamethrin. 

[0252] It is also possible to admix other known active 
compounds, such as herbicides, fertilizers and growth regu 
lators. 

[0253] The active compounds can be used as such or in the 
form of their commercial formulations or the use forms 

prepared therefrom, such as ready-to-use solutions, suspen 
sions, Wettable poWders, pastes, soluble poWders, dusts and 
granules. They are used in the customary manner, for 
example by pouring, spraying, atomiZing, broadcasting, 
foaming, brushing-on and the like. It is further possible to 
apply the active compounds by the ultra-loW volume method 
or to inject the preparation of active compound, or the active 
compound itself, into the soil. The seeds of the plants can 
also be treated. 

[0254] In the treatment of parts of plants, the active 
compound concentrations in the use forms can be varied 
Within a substantial range. They are, in general, betWeen 1 
and 0.0001% by Weight, preferably betWeen 0.5 and 0.001% 
by Weight. 

[0255] In the treatment of seed, amounts of active com 
pound of from 0.001 to 50 g, preferably 0.01 to 10 g, are 
generally required per kilogram of seed. 

[0256] In the treatment of the soil, active compound 
concentrations of from 0.00001 to 0.1% by Weight, prefer 
ably from 0.0001 to 0.02% by Weight, are required at the site 
of action. 

PREPARATION EXAMPLES 

Example 1 

N/\|N 
\ 

O O H 

C1 F O N 

H3C/ \N \CH3 

[0257] 
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[0258] Process a) 

[0259] With cooling, 0.4 g (0.01 mol) of sodium hydride 
(60%) are added to a mixture of 2 g (0.0096 mol) of 
2-(2-hydroxy-phenyl)-2-methoxyimino-N-methyl-aceta 
mide and 2.3 g (0.0095 mol) of 4-(2-chlorophenoxy)-5,6 
di?uoropyrimidine in 10 ml of dimethylformamide, and the 
mixture is stirred at 25° C. for 12 hours. The reaction 
mixture is poured onto Water and extracted With dichlo 

romethane, the organic phase is dried over sodium sulphate 
and the solvent is distilled off under reduced pressure. The 
residue is chromatographed over silica gel using a mixture 
of identical volumina of ethyl acetate and cyclohexane. 2.1 
g (48.3% of theory) of 2-{2-[6-(2-chlorophenoxy)-5-?uoro 
pyrimidine-4-yloxy]-phenyl}-2-methoxyimino-N-methy 
lacetamide are obtained. 

[0260] 1H NMR spectrum (CDCl3/TMS): 6=2.88/2.90 
(3H); 3.82 (3H); 6.68 (1H); 7.25-7.54 (8H); 8.05 (1H) ppm. 

Example 2 

NAIN 
O \ O H 

CH3 FH3C/O\N N\CH3 

[0261] 

[0262] Process b) 

[0263] With cooling, 0.25 g (0.0062 mol) of sodium 
hydride (60%) are added to a mixture of 2 g (0.0062 mol) of 
2-[2-(5,6-di?uoropyrimidin4-yloxy)-phenyl]-2-methoxy 
imino-N-methyl-acetamide and 0.67 g (0.0062 mol) of 
2-methylphenol in 20 ml of dimethylformamide, and the 
mixture is stirred at 25° C. for 12 hours. The reaction 
mixture is poured onto Water and extracted With ethyl 
acetate, the organic phase is dried over sodium sulphate and 
the solvent is distilled off under reduced pressure. 1.5 g 
(58.9%) of 2-[2-(5-?uoro-6-o-tolyloxy-pyrimidin-4-yloxy) 
phenyl]-2-methoxyimino-N-methyl-acetamide are obtained. 

[0264] 1H NMR spectrum (CDCl3/TMS): 6=2.21 (3H); 
2.89/2.90 (3H); 3.84 (3H); 6.7 (1H,b); 7.06-7.53 (8H); 8.06 
(1H) ppm. 

[0265] By the methods of Examples 1 to 2, and according 
to the procedures in the general description of the process, 
the compounds of the formula (Ia) listed in Table 1 beloW are 
obtained. 
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TABLE 1 

(19) 

N?“ Z 
\O / O 

X E 

21/ \R 
O O 

H3C/ 
Ex. M.p. NMR logP 
No. R Q X R (O C. * ** 

3 phenyl O F —CH3 107 3.85 2.77 
4 2-cyanophenyl O F —CH3 128-130 3.85 2.6 
5 2-methoxyphenyl O F —CH3 3.83 2.72 
2 2-methylphenyl O F —CH3 3.84 3.04 
6 4-chlorophenyl O F —CH3 3.85 3.22 
7 2-acetylphenyl O F —CH3 3.85 2.51 
8 2-allyloxyphenyl O F —CH3 3.82 3.11 
9 2-propionyloxyphenyl O F —CH3 3.85 2.83 

10 2-chlorophenyl O F —H 3.87 2.79 

11 2-bromophenyl O F —CH3 3.83 3.08 
12 2-?uorophenyl O F —CH3 3.82 2.85 
13 2,4-dibromophenyl O F —CH3 3.83 3.76 
14 2,3-dichlorophenyl O F —CH3 3.83 3.45 
15 2,4-dichlorophenyl O F —CH3 3.83 3.61 
16 2,5-dichlorophenyl O F —CH3 3.83 3.53 
17 2,6-dichlorophenyl O F —CH3 3.79 3.35 
18 2,3-dimethylphenyl O F —CH3 3.77 3.30 
19 2,4-dimethylphenyl O F —CH3 3.84 3.39 
20 2,5-dimethylphenyl O F —CH3 3.76 3.52 
21 2,6-dimethylphenyl O F —CH3 3.82 3.29 
22 2-chloro-4-methylphenyl O F —CH3 3.82 3.41 
23 2-chloro-5-methylphenyl O F —CH3 3.82 3.37 
24 3-chloro-2-methylphenyl O F —CH3 3.84 3.50 
25 4-chloro-2-methylphenyl O F —CH3 
26 2-bromo-4-chlorophenyl O F —CH3 3.83 3.65 
27 4-bromo-2-chlorophenyl O F —CH3 3.82 3.70 
28 phenyl S F —CH3 3.81 3.07 

*) The 1H NMR spectra Were recorded in deuterochloroform (CDCl3) or hexadeuterodim 
ethyl sulphoxide (DMSO—d6) using tetramethylsilane (TMS) as internal standard. The 
chemical shift is reported as 6 value in ppm. 
**) The logP values Were determined according to the EEC Directive 79/831 Annex V. 
A8 using HPLC (gradient method, acetonitrile/0.1% aqueous phosphoric acid) 

[0266] Preparation of the starting materials of the formula 
(11): 

[0267] 

Example (II-1) 

HO 

[0268] 5 g (0.028 mol) of benZofuran-2,3-dione 3-(O 
methyl-oxime) (WO-A 9524396) in 100 ml of tetrahydro 
furan are stirred With 20 ml of 25% strength aqueous 
ammonia solution at 20° C. for 2 hours. The solvent is then 
distilled off under reduced pressure, the residue is poured 
onto Water and extracted With ethyl acetate, the organic is 
dried over sodium sulphate and the solvent is distilled off 
under reduced pressure. The residue is recrystallized from 
ethanol, affording 2 g (36.4% of theory) of 2-(2-hydroxy 
phenyl)-2-methoxyimino-acetamide. 

[0269] 

[0270] GC/MS silylated: 

[0271] Retention index=1827 

[0272] M=341, 323, 307, 291, 149, 133, 192, 176, 135, 
116,89, 73, 45, 26. 

logP 0.83. 
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[0273] Preparation of the starting materials of the formula 
(III) 

Example (III-1) 

(1 “AP 0MP 
F 

[0275] At 0° C., a solution of 42.4 g (0.45 mol) of phenol 
and 50.4 g (0.45 mol) of potassium tert-butoxide in 400 ml 
of tetrahydrofuran is added dropWise to a solution of 80 g 
(0.6 mol) of 4,5,6-tri?uoropyrimidine in 1 1 of tetrahydro 
furan. After the addition, the reaction mixture is stirred at 0° 
C. for 30 minutes and then poured onto Water and extracted 
With ethyl acetate. The organic phase is dried over sodium 
sulphate and concentrated under reduced pressure and the 
residue is stirred With loW-boiling petroleum ether. 63.8 g 
(68.1% of theory) of 4-phenoxy-5,6-di?uoropyrimidine of 
melting point 65-66° C. are obtained. 

[0274] 

[0276] Preparation of the starting materials of the formula 
(IV): 

Example (IV- 1) 

[0277] 

[0278] 5 g (0.024 mol) of 2-(2-hydroxy-phenyl)-2-meth 
oxyimino-N-methyl-acetamide are dissolved in 30 ml of 
tetrahydrofuran and cooled to 00 C. With stirring, 2.7 g 
(0.024 mol) of potassium tert-butoxide is added a little at a 
time. At 00 C., the resulting solution is added dropWise to a 
solution of 4,5,6-tri?uoropyrimidine in 40 ml of tetrahydro 
furan. The mixture is then stirred at 20° C. for 1 hour. The 
solvent is subsequently distilled off under reduced pressure, 
the residue is poured onto Water and extracted With ethyl 
acetate, the organic phase is dried over sodium sulphate and 
the solvent is distilled off under reduced pressure. The 
mixture is stirred With diethyl ether and 3.2 g (41.3% of 
theory) of crystalline 2-[2-(5,6-di?uoro-pyrimidin4-yloxy) 
phenyl]-2-methoxyimino-N-methyl-acetamide are ?ltered 
off. 

[0279] 1H NMR spectrum (CDCl3/TMS): 6=2.87/2.88 
(3H); 3.81 (3H); 6.67 (1H, b); 7.33-7.55 (4H); 819/820 
(1H) ppm 
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[0280] Preparation of a precursor of the formula (VI) 

Example (VI-1) 

NAN 

F F 

[0281] 
[0282] To dry a mixture of 609 g of potassium ?uoride in 
2.3 1 of sulpholane, 500 ml of liquid are distilled off at 145° 
C. and 20 mbar. 1054 g of 5-chloro-4,6-di?uoropyrimidine 
(DE-A 383558) and 25 g of tetraphenylphosphonium bro 
mide are then added, a nitrogen pressure of 5 bar is applied 
and the mixture is stirred at 240° C. for 24 hours, during 
Which the pressure increases to 11 bar. The reaction mixture 
is cooled to 80° C. and the pressure is released. At atmo 
spheric pressure, the mixture is then once again sloWly 
heated and the product is distilled off. When the temperature 
of the bottom has reached 200° C., the pressure is reduced 
to 150 mbar to speed up the distillation and to obtain more 
product. A total of 664 g (70.7% of theory) of 4,5,6 
tri?uoropyrimidine of boiling point 86 to 87° C. is obtained. 

USE EXAMPLES 

Example A 

[0283] Plasmopara test (vines)/protective 

[0284] Solvent: 47 parts by Weight of acetone 

[0285] Emulsi?er: 3 parts by Weight of alkylaryl 
polyglycol ether 

[0286] To produce a suitable preparation of active com 
pound, 1 part by Weight of active compound is mixed With 
the stated amounts of solvent and emulsi?er, and the con 
centrate is diluted With Water to the desired concentration. 

[0287] To test for protective activity, young plants are 
sprayed With the preparation of active compound at the 
stated application rate. After the spray coating has dried on, 
the plants are inoculated With an aqueous suspension of 
spores of Plasmopara viticola and then remain in an incu 
bation chamber at 20° C. and 100% relative atmospheric 
humidity for 1 day. The plants are subsequently placed in a 
greenhouse at 21° C. and about 90% atmospheric humidity 
for 5 days. The plants are then moistened and placed in an 
incubation chamber for 1 day. 

[0288] Evaluation is carried out 6 days after the inocula 
tion. 0% means an ef?cacy corresponding to that of the 
control, Whereas an efficacy of 100% means that no infes 
tation is observed. 

[0289] In this test, for example, the folloWing compounds 
of the Preparation Examples (1), (2), (3), (12), (13), (14), 
(15), (16), (17), (18), (20), (22), (23), (24), (26), (27) and 
(28) exhibit, at an exemplary active compound application 
rate of 100 g/ha, an efficacy of 94% or more in comparison 
With the untreated control. 
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Example B 

[0290] Sphaerotheca test (cucumber)/protective 

[0291] Solvent: 47 parts by Weight of acetone 

[0292] Emulsi?er: 3 parts by Weight of alkylaryl 
polyglycol ether 

[0293] To produce a suitable preparation of active com 
pound, 1 part by Weight of active compound is mixed With 
the stated amounts of solvent and emulsi?er, and the con 
centrate is diluted With Water to the desired concentration. 

[0294] To test for protective activity, young plants are 
sprayed With the preparation of active compound at the 
stated application rate. After the spray coating has dried on, 
the plants are inoculated With an aqueous suspension of 
spores of Sphaerotheca fuliginea. The plants are subse 
quently placed in a greenhouse at about 23° C. and a relative 
humidity of about 70%. 

[0295] Evaluation is carried out 10 days after the inocu 
lation. 0% means an ef?cacy corresponding to that of the 
control, Whereas an ef?cacy of 100% means that no infes 
tation is observed. 

[0296] In this test, for example, the folloWing compounds 
of the Preparation Examples (1), (2), (3), (6), (7), (9), (12), 
(13), (14), (15), (17), (18), (20), (21), (22), (23), (24), (26), 
(27) and (28) exhibit, at an exemplary active compound 
application rate of 100 g/ha, an ef?cacy of 91% or more in 
comparison With the untreated control. 

Example C 

[0297] Venturia test (apple)/protective 

[0298] Solvent: 47 parts by Weight of acetone 

[0299] Emulsi?er: 3 parts by Weight of alkylaryl 
polyglycol ether To produce a suitable preparation of 
active compound, 1 part by Weight of active com 
pound is mixed With the stated amounts of solvent 
and emulsi?er, and the concentrate is diluted With 
Water to the desired concentration. 

[0300] To test for protective activity, young plants are 
sprayed With the preparation of active compound at the 
stated application rate. After the spray coating has dried on, 
the plants are inoculated With an aqueous suspension of 
conidia of the causative organism of apple scab (Venturia 
inaequalis) and then remain in an incubation chamber at 
about 20° C. and 100% relative humidity for 1 day. 

[0301] The plants are then placed in a greenhouse at about 
21° C. and a relative atmospheric humidity of about 90%. 

[0302] Evaluation is carried out 12 days after the inocu 
lation. 0% means an ef?cacy corresponding to that of the 
control, Whereas 100% means that no infestation is 
observed. 

[0303] In this test, for example, the folloWing compounds 
of the Preparation Examples (2), (3), (4), (5), (6), (8), (9), 
(12), (14), (17), (18), (21) and (28) exhibit, at an exemplary 
active compound application rate of 10 g/ha, an efficacy of 
96% or more in comparison With the untreated control. 
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Example D 

[0304] Erysiphe test (barley)/protective 

[0305] Solvent: 10 parts by Weight of N-methyl 
pyrrolidone 

[0306] Emulsi?er: 0.6 part by Weight of alkylaryl 
polyglycol ether 

[0307] To produce a suitable preparation of active com 
pound, 1 part by Weight of active compound is mixed With 
the stated amounts of solvent and emulsi?er, and the con 
centrate is diluted With Water to the desired concentration. 

[0308] To test for protective activity, young plants are 
sprayed With the preparation of active compound at the 
stated application rate. 

[0309] After the spray coating has dried on, the plants are 
dusted With spores of Erysiphe graminis fsp. hordei. 

[0310] The plants are placed in a greenhouse at a tem 
perature of about 20° C. and a relative humidity of about 
80%, in order to promote the development of mildeW 
pustules. 

[0311] Evaluation is carried out 7 days after the inocula 
tion. 0% means an ef?cacy corresponding to that of the 
control, Whereas an ef?cacy of 100% means that no infes 
tation is observed. 

[0312] In this test, for example, the folloWing compounds 
of the Preparation Examples (2), (3), and (8) exhibit, at an 
exemplary active compound application rate of 250 g/ha, an 
ef?cacy of 100% in comparison With the untreated control. 

Example E 

[0313] Erysiphe test (barley)/curative 

[0314] Solvent: 10 parts by Weight of N-methyl 
pyrrolidone 

[0315] Emulsi?er: 0.6 part by Weight of alkylaryl 
polyglycol ether 

[0316] To produce a suitable preparation of active com 
pound, 1 part by Weight of active compound is mixed With 
the stated amounts of solvent and emulsi?er, and the con 
centrate is diluted With Water to the desired concentration. 

[0317] To test for curative activity, young plants are dusted 
With spores of Erysiphe graminis fsp. hordei. 24 hours after 
the inoculation, the plants are sprayed With the preparation 
of active compound at the stated application rate. 

[0318] The plants are placed in a greenhouse at a tem 
perature of about 20° C. and a relative humidity of about 
80%, in order to promote the development of mildeW 
pustules. 

[0319] Evaluation is carried out 7 days after the inocula 
tion. 0% means an ef?cacy corresponding to that of the 
control, Whereas an ef?cacy of 100% means that no infes 
tation is observed. 

[0320] In this test, the compounds according to the inven 
tion mentioned in Examples (2), (3), (6), (9) and (18) 
exhibit, at an application rate of 250 g/ha, an ef?cacy of 90% 
or more. 
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Example F 

[0321] Pyricularia test (rice)/protective 

[0322] Solvent: 12.5 parts by Weight of acetone 

[0323] Emulsi?er: 0.3 part by Weight of alkylaryl 
polyglycol ether 

[0324] To produce a suitable preparation of active com 
pound, 1 part by Weight of active compound is mixed With 
the stated amount of solvent, and the concentrate is diluted 
With Water and the stated amount of emulsi?er to the desired 
concentration. 

[0325] To test for protective activity, young rice plants are 
sprayed With the preparation of active compound to run-off 
point. One day after the spray coating has dried on, the 
plants are inoculated With an aqueous suspension of spores 
of Pyricularia oryzae. The plants are subsequently placed in 
a greenhouse at a relative humidity of 100% and 25° C. 

[0326] Evaluation is carried out 4 days after the inocula 
tion. 

[0327] 0% means an ef?cacy corresponding to that of the 
control, Whereas an ef?cacy of 100% means that no infes 
tation is observed. 

[0328] In this test, for example, the folloWing compounds 
of the Preparation Examples (1), (2), (3), (4), (8), (9), (10), 
(20), (21), (22) and (24) exhibit, at an exemplary active 
compound application rate of 750 g/ha, an ef?cacy of 80% 
in comparison With the untreated control. 

Example G 

[0329] Puccinia test (Wheat)/protective 

[0330] Solvent: 25 parts by Weight of N,N-dimethy 
lacetamide 

[0331] Emulsi?er: 0.6 part by Weight of alkylaryl 
polyglycol ether 

[0332] To produce a suitable preparation of active com 
pound, 1 part by Weight of active compound is mixed With 
the stated amounts of solvent and emulsi?er, and the con 
centrate is diluted With Water to the desired concentration. 

[0333] To test for protective activity, young plants are 
sprayed With the preparation of active compound at the 
stated application rate. After the spray coating has dried on, 
the plants are sprayed With a suspension of conidia of 
Puccinia recondita. The plants remain in an incubation 
chamber at 20° C. and 100% relative humidity for 48 hours. 

[0334] The plants are then placed in a greenhouse at a 
temperature of about 20° C. and a relative atmospheric 
humidity of 80%, in order to promote the development of 
rust pustules. 

[0335] Evaluation is carried out 10 days after the inocu 
lation. 0% means an efficacy that corresponds to that of the 
control, Whereas an ef?cacy of 100% means that no infes 
tation is observed. 

[0336] In this test, the compounds according to the inven 
tion mentioned in Examples (1), (2), (5), (12), (13), (14), 
(15), (16), (24), and (26) exhibit, at an application rate of 
250 g/ha, an efficacy of 90% of more. 
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Example H 

[0337] Fusarium nivale (var. nivale) test (Wheat)/protec 
tive 

[0338] Solvent: 25 parts by Weight of N,N-dimethy 
lacetamide 

[0339] Emulsi?er: 0.6 part by Weight of alkylaryl 
polyglycol ether 

[0340] To produce a suitable preparation of active com 
pound, 1 part by Weight of active compound is mixed With 
the stated amounts of solvent and emulsi?er, and the con 
centrate is diluted With Water to the desired concentration. 

[0341] To test for protective activity, young plants are 
sprayed With the preparation of active compound at the 
stated application rate. After the spray coating has dried on, 
the plants are sprayed With a suspension of conidia of 
Fusarium nivale (var. nivale). 

[0342] The plants are placed in a greenhouse under trans 
parent incubation cages at a temperature of about 15° C. and 
a relative atmospheric humidity of about 100%. 

[0343] Evaluation is carried out 4 days after the inocula 
tion. 0% means an ef?cacy that corresponds to that of the 
control, Whereas an ef?cacy of 100% means that no infes 
tation is observed. 

[0344] In this test, the compounds according to the inven 
tion mentioned in Examples (1), (2), (13), (14), (15), (16), 
(17), (20), (21), (22), (24) and (26) exhibit, at an application 
rate of 250 g/ha, an efficacy of 90% or more. 

Example 1 

[0345] Pyrenophora teres test (barley)/protective 

[0346] Solvent: 25 parts by Weight of N,N-diemethy 
lacetamide 

[0347] Emulsi?er: 0.6 part by Weight of alkylaryl 
polyglycol ether 

[0348] To produce a suitable preparation of active com 
pound, 1 part by Weight of active compound is mixed With 
the stated amounts of solvent and emulsi?er, and the con 
centrate is diluted With Water to the desired concentration. 

[0349] To test for protective activity, young plants are 
sprayed With the preparation of active compound at the 
stated application rate. After the spray coating has dried on, 
the plants are sprayed With a suspension of conidia of 
Pyrenophora teres. The plants remain in an incubation 
chamber at 20° C. and 100% relative atmospheric humidity 
for 48 hours. 

[0350] The plants are then placed in a greenhouse at a 
temperature of about 20° C. and a relative atmospheric 
humidity of about 80%. 

[0351] Evaluation is carried out 7 days after the inocula 
tion. 0% means an ef?cacy that corresponds to that of the 
control, Whereas an ef?cacy of 100% means that no infes 
tation is observed. 

[0352] In this test, the compounds according to the inven 
tion mentioned in Examples (17) and (28) exhibit, at an 
application rate of [lacuna] g/ha, an ef?cacy of 90% or more. 
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Example K 

[0353] Phytophthora test (tomato)/protective 

[0354] Solvent: 47 parts by Weight of acetone 

[0355] Emulsi?er: 3 parts by Weight of alkylaryl 
polyglycol ether 

[0356] To produce a suitable preparation of active com 
pound, 1 part by Weight of active compound is mixed With 
the stated amounts of solvent and emulsi?er, and the con 
centrate is diluted With Water to the desired concentration. 

[0357] To test for protective activity, young plants are 
sprayed With the preparation of active compound at the 
stated application rate. After the spray coating has dried on, 
the plants are inoculated With an aqueous suspension of 
spores of Phytophthora infestans. The plants are then placed 
in an incubation chamber at about 20° C. and 100% relative 
atmospheric humidity. 
[0358] Evaluation is carried out 3 days after the inocula 
tion. 0% means an ef?cacy that corresponds to that of the 
control, Whereas an efficacy of 100% mans that no infesta 
tion is observed. 

[0359] In this test, the compounds according to the inven 
tion mentioned in Examples (8), (9) and (10) exhibit, at an 
application rate of [lacuna] g/ha, an ef?cacy of 96% or more. 

1. Compounds of the general formula (1) 

WAN Z 
\O / O 

X E 
a” \R 
0 0 

H3C/ 

in Which 

Z represents respectively optionally substituted 
cycloalkyl, aryl or heterocyclyl, 

R represents hydrogen or alkyl, 

Q represents oxygen or sulphur and 

X represents halogen, 

L1, L2, L3 and L4 are identical or different and, indepen 
dently of one another, each represents hydrogen, halo 
gen, cyano, nitro, respectively optionally halogen-sub 
stituted alkyl, alkoxy, alkylthio, alkylsulphinyl or 
alkylsulphonyl. 

2. Compounds of the formula (I) according to claim 1 in 
Which 

Z represents cycloalkyl having 3 to 7 carbon atoms Which 
is in each case optionally mono- to disubstituted by 
halogen, alkyl or hydroxyl, represents heterocyclyl 
having 3 to 7 ring members Which is optionally sub 
stituted by alkyl having 1 to 4 carbon atoms; 

or represents phenyl or naphthyl, each of Which is option 
ally, mono- to tetrasubstituted by identical or different 
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substituents, the possible substituents preferably being 
selected from the list beloW: 

halogen, cyano, nitro, amino, hydroxyl, formyl, car 
boxyl, carbamoyl, thiocarbamoyl; 

respectively straight-chain or branched alkyl, hydroxy 
alkyl, oxoalkyl, alkoxy, alkoxyalkyl, alkylthioalkyl, 
dialkoxyalkyl, alkylthio, alkylsulphinyl or alkylsul 
phonyl having in each case 1 to 8 carbon atoms; 

respectively straight-chair or branched alkenyl or alk 
enyloxy having in each case 2 to 6 carbon atoms; 

respectively straight-chain or branched halogenoalkyl, 
halogenoalkoxy, halogenoalkylthio, halogenoalkyl 
sulphinyl or halogenoalkylsulphonyl having in each 
case 1 to 6 carbon atoms and 1 to 13 identical or 

different halogen atoms; 

respectively straight-chain or branched halogenoalk 
enyl or halogenoalkenyloxy having in each case 2 to 
6 carbon atoms and 1 to 11 identical or different 

halogen atoms; 

respectively straight-chair or branched alkylamino, 
dialkylamino, alkylcarbonyl, alkylcarbonyloxy, 
alkoxycarbonyl, alkylaminocarbonyl, dialkylami 
nocarbonyl, arylalkylaminocarbonyl, dialkylami 
nocarbonyloxy, alkenylcarbonyl or alkinylcarbonyl 
having 1 to 6 carbon atoms in the respective hydro 
carbon chains; 

cycloalkyl or cycloalkyloxy having in each case 3 to 6 
carbon atoms; 

alkylene having 3 or 4 carbon atoms, oxyalkylene having 
2 or 3 carbon atoms or dioxyalkylene having 1 or 2 
carbon atoms, each of Which is attached doubly and in 
each case optionally mono- to tetrasubstituted by iden 
tical or different substituents from the group consisting 
of ?uorine, chlorine, oxo, methyl, tri?uoromethyl and 
ethyl; 

or a grouping 

l 

AY 
N 

AZJJ 

in Which 

A1 represents hydrogen, hydroxyl or alkyl having 1 to 4 
carbon atoms or cycloalkyl having 1 to 6 carbon atoms 
and 

A2 represents hydroxyl, amino, methylamino, phenyl, 
benZyl or represents respectively optionally cyano-, 
hydroxyl-, alkoxy-, alkylthio-, alkylamino-, dialky 
lamino- or phenyl-substituted alkyl or alkoxy having 1 
to 4 carbon atoms, or represents alkenyloxy or alkiny 
loxy having in each case 2 to 4 carbon atoms, 

and phenyl, phenoxy, phenylthio, benZoyl, ben 
Zoylethenyl, cinnamoyl, heterocyclyl or phenylalkyl, 
phenylalkyloxy, phenylalkylthio or heterocyclyla 
lkyl having in each case 1 to 3 carbon atoms in the 
respective alkyl moieties, each of Which is optionally 
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mono- to trisubstituted in the ring moiety by halogen 
and/or straight-chain or branched alkyl or alkoXy 
having 1 to 4 carbon atoms, 

R represents hydrogen or methyl, 

Q represents oxygen or sulphur and 

X represents ?uorine, chlorine, bromine or iodine, 

L1, L2, L3 and L4 are identical or different and, indepen 
dently of one another, each represents hydrogen, halo 
gen, cyano, nitro, or represent alkyl, alkoXy, alkylthio, 
alkylsulphinyl or alkylsulphonyl having in each case 1 
to 6 carbon atoms and being in each case optionally 
substituted by 1 to 5 halogen atoms. 

3. Compounds of the formula (I) according to claim 1 in 
Which 

Z represents cyclopentyl or cycloheXyl, each of Which is 
optionally mono- to disubstituted by ?uorine, chlorine, 
methyl, ethyl or hydroXyl; represents optionally 
methyl- or ethyl-substituted thienyl, pyridyl or furyl; or 
represents phenyl or naphthyl, each of Which is option 
ally mono- to tetrasubstituted by identical or different 

substituents, the possible substituents preferably being 
selected from the list beloW: 

?uorine, chlorine, bromine, iodine, cyano, nitro, amino, 
hydroXyl, formyl, carboXyl, carbamoyl, thiocarbam 
oyl, 

methyl, ethyl, n- or i-propyl, n-, i-, s- or t-butyl, 1-, 2-, 
3-, neo-pentyl, 1-, 2-, 3-, 4-(2-methylbutyl), 1-, 2-, 
3-heXyl, 1-, 2-, 3-, 4-, 5-(2-methylpentyl), 1-, 2-, 
3-(3-methylpentyl), 2-ethylbutyl, 1-, 3-, 4-(2,2-dim 
ethylbutyl), 1-, 2-(2,3-dimethylbutyl), hydroXym 
ethyl, hydroXyethyl, 3-oXobutyl, methoXymethyl, 
dimethoXymethyl, 

methoXy, ethoXy, n-, or i-propoXy, 

methylthio, ethylthio, n- or i-propylthio, methylsulphi 
nyl, ethylsulphinyl, methylsulphonyl or ethylsulpho 
nyl, 

vinyl, allyl, 2-methylallyl, propen-1-yl, crotonyl, pro 
pargyl, vinyloXy, allyloXy, 2-methylallyloXy, propen 
1-yloXy, crotonyloXy, propargyloXy, 

tri?uoromethyl, tri?uoroethyl, 

di?uoromethoXy, tri?uoromethoXy, di?uorochlo 
romethoXy, tri?uoroethoXy, di?uoromethylthio, trif 
luoromethylthio, di?uorochloromethylthio, tri?uo 
romethylsulphinyl or tri?uoromethylsulphonyl, 

methylamino, ethylamino, n- or i-propylamino, dim 
ethylamino, diethylamino, 

acetyl, propionyl, methoXycarbonyl, ethoXycarbonyl, 
methylaminocarbonyl, ethylaminocarbonyl, dim 
ethylaminocarbonyl, diethylaminocarbonyl, dim 
ethylaminocarbonyloXy, diethylaminocarbonyloXy, 
benZylaminocarbonyl, acryloyl, propioloyl, 

cyclopentyl, cycloheXyl, 

propanediyl, ethyleneoXy, methylenedioXy, ethylene 
dioXy, each of Which is doubly attached and in each 
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case optionally mono- to tetrasubstituted by identical 
or different substituents from the group consisting of 

?uorine, chlorine, OX0, methyl or tri?uoromethyl, 

or a grouping 

“Y 
N 

AZJJ 

Where 

A1 represents hydrogen, methyl or hydroXyl and 

A2 represents hydroXyl, methoXy, ethoXy, amino, methy 
lamino, phenyl, benZyl or hydroXyethyl, and 

phenyl, phenoXy, phenylthio, benZoyl, benZoylethenyl, 
cinnamoyl, benZyl, phenylethyl, phenylpropyl, ben 
ZyloXy, benZylthio, 5,6-dihydro-1,4,2-dioXaZin-3-yl 
methyl, triaZolylmethyl, benZoXaZol-2-ylmethyl, 
1,3-dioXan-2-yl, benZimidaZol-2-yl, dioXol-2-yl, 
oXadiaZolyl, each of Which is optionally mono- to 
trisubstituted in the ring moiety by halogen and/or 
straight-chain or branched alkyl or alkoXy having 1 
to 4 carbon atoms, 

R represents hydrogen or methyl, 

Q represents oxygen or sulphur and 

X represents ?uorine or chlorine and 

L1, L2, L3 and L4 are identical or different and, indepen 
dently of one another, each represents hydrogen, ?uo 
rine, chlorine, bromine, cyano, nitro, methyl, ethyl, n 
or i-propyl, n-, i-, s- or t-butyl, methoXy, ethoXy, n- or 

i-propoXy, methylthio, ethylthio, methylsulphinyl, eth 
ylsulphinyl, methylsulphonyl or ethylsulphonyl, trif 
luoromethyl, tri?uoroethyl, di?uoromethoXy, tri?uo 
romethoXy, di?uorochloromethoXy, tri?uoroethoXy, 
di?uoromethylthio, di?uorochloromethylthio, tri?uo 
romethylthio, tri?uoromethylsulphinyl or tri?uorom 
ethylsulphonyl. 

4. Compounds of the formula (I) according to claim 1 in 
Which Q represents oXygen. 

5. Pesticides, characteriZed in that they comprise, at least 
one compound of the formula (I) according to claim 1. 

6. Method for controlling pests characteriZed in that 
compounds of the formula (I) according to claim 1 are 
alloWed to act on pests and/or their habitat. 

7. Use of compounds of the formula (I) according to 
claims 1 to 4 for controlling pests. 
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8. Process for preparing pesticides, characterized in that 
compounds of the formula (I) according to claims 1 to 4 are 
miXed With extenders and/or surface-active agents. 

9. Compounds of the formula (IV) 

(IV) 

in Which 

L1, L2, L3 and L4 are identical or different and, indepen 
dently of one another, each represent hydrogen, halo 
gen, cyano, nitro, respectively optionally halogen-sub 
stituted alkyl, alkoXy, alkylthio, alkylsulphinyl or 
alkylsulphonyl, 

R represents hydrogen or alkyl, 

X represents halogen and 

Y2 represents halogen. 
10. Process for preparing compounds of the formula (I) 

(I) 

WAN Z 
\O / O 

X E 
a” \R 
O O 

H3C/ 
in Which 

Z represents respectively optionally substituted 
cycloalkyl, aryl or heterocyclyl, 

R represents hydrogen or alkyl, 

Q represents oXygen or sulphur and 

X represents halogen, 

L1, L2, L3 and L4 are identical or different and, indepen 
dently of one another, each represent hydrogen, halo 
gen, cyano, nitro, respectively optionally halogen-sub 
stituted alkyl, alkoXy, alkylthio, alkylsulphinyl or 
alkylsulphonyl, 

characteriZed in that 

a) 2-(2-hydroXyphenyl)-2-methoXyimino-acetamides of 
the formula (II) 
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<11) 

in Which 

R, L1, L2, L3 and L4 are each as de?ned above 

are reacted With a substituted halogenopyrimidine of the 
general formula (III) 

(III) 

in Which 

Z, Q, R and X are each as de?ned above and 

Y1 represents halogen, 
if appropriate in the presence of a diluent, if appropriate 

in the presence of an acid acceptor and if appropriate in 
the presence of a catalyst, or 

b) phenoXypyrimidines of the general formula (IV) 

(IV) 
/\ N / IN 

Y2 \ o 

X / g \ 
/ONN R 

H3C 
o 

in Which 

R, L1, L2, L3, L4 and X are each as de?ned above and 

Y2 represents halogen 
are reacted With a ring compound of the general formula 

(V) 
Z—Q—H (v) 

in Which 

Z and Q are each as de?ned above, 

if appropriate in the presence of a diluent, if appropriate 
in the presence of an acid acceptor and if appropriate in 
the presence of a catalyst. 

* * * * * 


