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(57) ABSTRACT 

The invention relates to novel phenyl-substituted cyclic 
ketoenols of the formula (I) 

in Which 

Het represents one of the groups 

(1) 
/G 

o 

A 

B \ , 
N 

H/ 
o 

(2) 
G 

O/ 
A 

B \ , 
o 

o 

(3) 
/G 

o 

A 

B \ , 
s 

o 

(4) 

in Which A, B, D, G, X and Z are each as de?ned in the 
description, to a plurality of processes and intermediates for 
their preparation, and to their use as pesticides. 
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2- AND 2,5-SUBSTITUTED PHENYLKETOENOLS 

[0001] The invention relates to novel phenyl-substituted 
cyclic ketoenols, to a plurality of processes and interrnedi 
ates for their preparation and to their use as pesticides. 

[0002] It has already been disclosed that certain phenyl 
substituted cyclic ketoenols are active as insecticides, aca 
ricides and/or herbicides. 

[0003] Also knoWn are 1H-arylpyrrolidine-dione deriva 
tives (EP-A-456 063, EP-A-521 334, EP-A-596 298, EP-A 
613 884, EP-A-613 885, DE 44 40 594, WO 94/01 997, WO 
95/01 358, WO 95/26 954, WO 95/20 572, EP-A-0 668 267, 
WO 96/25 395, WO 96/35 664, WO 97/01 535 and WO 
97/02 243). 
[0004] It is knoWn that certain substituted A3-dihydrofu 
ran-2-one derivatives have herbicidal properties (cf. DE-A-4 
014 420). The synthesis of the tetronic acid derivatives used 
as starting materials (such as, for example, 3-(2-rnethyl 
phenyl)-4-hydroXy-5-(4-?uorophenyl)-A3-dihydrofuran-2 
one) is likeWise described in DE-A-4 014 420. Compounds 
of similar structure Without details of an insecticidal and/or 
acaricidal activity are known from the publication Campbell 
et al., J. Chem. Soc., Perkin Trans. 1, 1985, (8) 1567-76. 
Furtherrnore, 3-aryl-A3-dihydrofuranone derivatives having 
herbicidal, acaricidal and insecticidal properties are dis 
closed in EP-A-528 156, EP-A 0 647 637, WO 95/26345, 
WO 96/20 196, WO 96/25 395, WO 96/35 664, WO 97/01 
535 and WO 97/02 243. 

[0005] Certain phenyl-pyrone derivatives unsubstituted in 
the phenyl ring have already been disclosed (cf. A.M. 
ChiraZi, T. Kappe and E. Ziegler, Arch. Pharrn. 309, 558 
(1976) and K.-H. BoltZe and K. Heidenbluth, Chem. Ber. 91, 
2849), a possible utility for these compounds as pesticides 
not being indicated. Phenyl-pyrone derivatives substituted in 
the phenyl ring and having herbicidal, acaricidal and insec 
ticidal properties are described in EP-A-588 137, WO 96/25 
395, WO 96/35 664, WO 97/01 535 and WO 97/02 243. 

[0006] HoWever, the acaricidal and insecticidal activity 
and/or spectrum of action, and/or the toleration of the known 
compounds by plants, in particular by crops, is not alWays 
satisfactory. 

[0007] The invention, accordingly, provides compounds 
of the formula (I) 

(I) 

Het 

[000s] in which 

[0009] X represents halogen, alkyl, alkenyl, alkynyl, 
alkoXy, benZyloXy, halogenoalkyl, halogenoalkoXy, cyano or 
nitro, 

[0010] Z represents hydrogen, arnino, halogen, alkyl, 
alkoXy, halogenoalkyl, halogenoalkoXy, hydroXyl, cyano, 
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nitro or respectively optionally substituted phenoXy, phe 
nylthio, 5- or 6-rnernbered hetaryloXy, 5- or 6-rnernbered 
hetarylthio, phenylalkyloXy or phenylalkylthio and 

[0011] Het represents one of the groups 

(1) 
G 

O/ 
A 

B \, 
N 

H/ 
O 

(2) 

(3) 

(4) 

[0012] in Which 

[0013] A represents a respectively optionally substituted 
radical from the group consisting of alkyl, alkenyl, alkoXy 
alkyl, polyalkoxyalkyl and alkylthioalkyl, represents respec 
tively saturated or unsaturated and optionally substituted 
cycloalkyl or heterocyclyl or represents respectively option 
ally halogen-, alkyl-, halogenoalkyl-, alkoXy-, halo 
genoalkoXy-, cyano- or nitro-substituted aryl, arylalkyl or 
hetaryl, 

[0014] B represents alkyl or alkoxyalkyl or 

[0015] A and B together With the carbon atom that they are 
attached to represent a saturated or unsaturated, optionally 
substituted carbocycle or heterocycle, 

[0016] D represents hydrogen or represents an optionally 
substituted radical from the group consisting of alkyl, alk 
enyl, alkynyl, alkoXyalkyl, polyalkoxyalkyl, alkylthioalkyl, 
saturated or unsaturated cycloalkyl, saturated or unsaturated 
heterocyclyl, arylalkyl, aryl, hetarylalkyl or hetaryl or 

[0017] A and D together With the atoms that they are 
attached to represent a respectively optionally substituted 
carbocycle or heterocycle, 
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[0018] G represents hydrogen (a) or represents one of the 
groups 

(b) 

(C) 

(d) 

(e) 

(g) 

[0019] 
[0020] E represents a metal ion equivalent or an 
ammonium ion, 

in Which 

[0021] L represents oxygen or sulphur, 

[0022] M represents oxygen or sulphur, 

[0023] R1 represents respectively optionally halogen-sub 
stituted alkyl, alkenyl, alkoxyalkyl, alkylthioalkyl or poly 
alkoxyalkyl or represents respectively optionally halogen-, 
alkyl- or alkoxy-substituted cycloalkyl or heterocyclyl or 
represents respectively optionally substituted phenyl, phe 
nylalkyl, hetaryl, phenoxyalkyl or hetarytoxyalkyl, 

[0024] R2 represents respectively optionally halogen-sub 
stituted alkyl, alkenyl, alkoxyalkyl or polyalkoxyalkyl or 
represents respectively optionally substituted cycloalkyl, 
phenyl or benZyl, 

[0025] R3, R4 and R5 independently of one another each 
represent respectively optionally halogen-substituted alkyl, 
alkoxy, alkylamino, dialkylamino, alkylthio, alkenylthio or 
cycloalkylthio or represent respectively optionally substi 
tuted phenyl, benZyl, phenoxy or phenylthio, 

[0026] R6 and R7 independently of one another each rep 
resent hydrogen, represent respectively optionally halogen 
substituted alkyl, cycloalkyl, alkenyl, alkoxy, alkoxyalkyl, 
represent respectively optionally substituted phenyl or ben 
Zyl, or form together With the nitrogen atom that they are 
attached to an optionally oxygen- or sulphur-containing, 
optionally substituted cycle. 

[0027] The compounds of the formula (I) can also be 
present, depending on the nature of the substituents, as 
geometric and/or optical isomers and isomer mixtures of 
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differing composition Which, if appropriate, can be separated 
in a customary manner. Both the pure isomers and the 
isomer mixtures, their preparation and use, and composi 
tions comprising them are part of the subject matter of the 
present invention. In the folloWing, for simplicity, hoWever, 
compounds of the formula (I) are alWays referred to, 
although both pure compounds and, if appropriate, mixtures 
having different proportions of isomer compounds are 
intended. 

[0028] Including the meanings (1) to (4) of the group Het, 
the folloWing principal structures (I-1) to (I-4) result: 

(P1) 

G 
0/ X 

A 

B 

(1'1) 
G 

0/ X 

A 

B \ , 
N 

H/ 
0 Z 

(1'2) 
G 

O/ X 

A 

B \ , 
o 

0 Z 

(1'3) 
G 

0/ X 

A 

B \ . 
s 

0 Z 

(1'4) 
x 

[0029] 
[0030] A, B, D, G, X and Z are each as de?ned above. 

[0031] Including the various meanings (a), (b), (c), (d), (e), 
(f) and (g) of the group G, the folloWing principal structures 
(I-1-a) to (I-l-g) result if Het represents the group (1) 

in Which 
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-continued 

(l-l-a) (I-l-f) 

(I-l-b) 

(l-l-g) 

[0032] in which 

[0033] A, B, E, L, M, X, Z, R1, R2, R3, R4, R5, R6 and R7 
are each as de?ned above. 

[0034] Including the various meanings (a), (b), (c), (d), (e), 
(f) and (g) of the group G, the following principal structures 

(Md) (I-2-a) to (I-2-g) result if Het represents the group (2) 

(I—2—a) 
A OH X 

B \ 

o 

0 Z 

(I-1-e) 
(I-Z-b) 
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-continued 

(I-Z-C) (I-3-a) 
A OH X 

B \ 

s 

0 Z 

(I-3-b) 

(I-Z-d) 

(1-2-6) (I-3-c) 
L R4 L 

O—\\P/ 
A X \ 

R5 

B \ 

o 

0 Z 

(IQ-f) (I-3-d) 

(I—3—e) 
(I-Z-g) 

(I-3-f) 

[0035] in Which 

[0036] A, B, E, L, M, X, Z, R, R2, R3, R4, R5, R6 and R7 
are each as de?ned above. 

[0037] Including the various meanings (a), (b), (c), (d), (e), 
(f) and (g) of the group G, the following principal structures 
(I-3-a) to (I-3-g) result if Het represents the group (3) 
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-continued 
(I-3-g) 

[0038] in Which 

[0039] A, B, E, L, M, X, Z, R1, R2, R3, R4, R5, R6 and R7 
are each as de?ned above. 

[0040] Depending on the position of the substituent G, the 
compounds of the formula (1-4) can be present in the tWo 
isomeric forms of formulae (1-4)a and (1-4)b 

(L4). 
G 

A (I) X 

D / \ 
O 

0 Z 

(I'4)b 
A O X 

D / / 
O 

[0041] Which is intended to be expressed by the dashed 
line in the formula (1-4). 

[0042] The compounds of the formulae (1-4)a and (1-4)b 
can be present both as miXtures and in the form of their pure 
isomers. Mixtures of the compounds of the formulae (1-4)a 
and (1-4)b can, if desired, be separated by physical methods 
in a manner knoWn per se, for eXample by chromatographic 
methods. 

[0043] For better clarity, in the folloWing in each case only 
one of the possible isomers is shoWn. This does not eXclude 
the possibility that the compounds can optionally be present 
in the form of the isomer miXtures or in the other respective 
isomer form. 

[0044] Including the various meanings (a), (b), (c), (d), (e), 
(f) and (g) of the group G, the folloWing principal structures 
(1-4-a) to (1-4-g) result if Het represents the group (4) 

(1-4-a): 

(1-4-b): 

(1-4-c): 

(1-4-d): 

(1-4-e): 

HO 

J an. 24, 2002 
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-continued 

[0045] in Which 

[0046] A, D, E, L, M, X, Z, R1, R2, R3, R4, R5, R6 and R7 
are each as de?ned above. 

[0047] Furthermore, it has been found that the novel 
compounds of the formula (I) are obtained by one of the 
processes described below: 

[0048] (A) Compounds of the formula (I-1-a) 

(I-1-a) 

[0049] in which 

[0050] A, B, X and Z are each as de?ned above, are 
obtained by the intramolecular condensation of compounds 
of the formula (II) 

J an. 24, 2002 

(II) 
COZRS 

A B X 

N 
H/ 

0 

Z 

[0051] in Which 

[0052] A, B, X and Z are each as de?ned above, 

[0053] and 

[0054] R8 represents alkyl (preferably C1-C6-alkyl), 

[0055] in the presence of a diluent and in the presence of 
a base, 

[0056] (B) Furthermore, it Was found that compounds of 
the formula (I-2-a) 

(I-2-a) 

[0057] 
[0058] A, B, X and Z are each as de?ned above, are 
obtained by the intramolecular condensation of compounds 
of the formula (III) 

in Which 

(III) 
A COZRS 

[0059] 
[0060] A, B, X, Z and R8 are each as de?ned above, in the 
presence of a diluent and in the presence of a base. 

in Which 

[0061] (C) Furthermore, it Was found that compounds of 
the formula (I-3-a) 
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(I-3-a) 
A HO X 

B \ 

s 

0 Z 

[0062] in which 
[0063] A, B, X and Z are each as de?ned above, are 
obtained by the intrarnolecular cycliZation of compounds of 
the formula (IV) 

A B 

O 
S 

@A X //R8/O 
W 

O 

Z 

[0064] in Which 
[0065] A, B, X, Z and R8 are each as de?ned above and 

[0066] W represents hydrogen, halogen, alkyl (preferably 
C1-C6-alkyl) or alkoXy (preferably C1-C8-alkoXy), if appro 
priate in the presence of a diluent and in the presence of an 
acid. 

[0067] (D) Furthermore, it Was found that compounds of 
the formula (I-4-a) 

(IV) 

(I-4-a) 
OX 

0 

D\/ 
AOH Z 

[0068] in which 
[0069] A, D, X and Z are each as de?ned above, are 
obtained by reacting compounds of the formula (V) 

(V) 
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[0070] 
[0071] A and D are each as de?ned above, or their silyl 
enol ethers of the formula (Va) 

in Which 

[0072] 
[0073] A and D are each as de?ned above and 

[0074] R8’ represents alkyl (preferably rnethyl), With corn 
pounds of the forrnuala (VI) 

in Which 

(VI) 

COHal 

[0075] in Which 

[0076] X and Z are each as de?ned above and 

[0077] Hal represents halogen (preferably chlorine or bro 
mine), if appropriate in the presence of a diluent and if 
appropriate in the presence of an acid acceptor. 

[0078] Furthermore, it Was found 

[0079] that the compounds of the formulae (I-l-b) to 
(I-4-b) shoWn above in Which A, B, D, R1, X and Z are each 
as de?ned above are obtained by reacting compounds of the 
formulae (I-1-a) to (I-4-a) shoWn above in Which A, B, D, X 
and Z are each as de?ned above 

[0080] 0t) With acid halides of the formula (VII) 

(v11) 
1 

HalYR 
O 

[0081] in Which 

[0082] R1 is as de?ned above and 

[0083] Hal represents halogen (in particular chlorine 
or brornine), 

[0084] or 

[0085] [3) With carboXylic anhydrides of the formula (VIII) 
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[0086] in Which 

[0087] R1 is as de?ned above, 

[0088] if appropriate in the presence of a diluent and if 
appropriate in the presence of an acid-binding agent; 

[0089] that the compounds of the formulae (I-1-c) to 
(I-4-c) shoWn above in Which A, B, D, R2, M, X and Z are 
each as de?ned above and L represents oxygen are obtained 
by reacting compounds of the formulae (I-1-a) to (I-4-a) 
shoWn above in Which A, B, D, X and Z are each as de?ned 
above, in each case 

[0090] With chloroformic esters or chloroformic thioesters 
of the formula (IX) 

R2—M—CO—C1 (IX) 

[0091] 
[0092] R2 and M are each as de?ned above, 

[0093] if appropriate in the presence of a diluent and if 
appropriate in the presence of an acid-binding agent; 

[0094] (G) that compounds of the formulae (I-1-c) to 
(I-4-c) shoWn above in Which A, B, D, R2, M, X and Z are 
each as de?ned above and L represents sulphur are obtained 
by reacting compounds of the formulae (I-1-a) to (I-4-a) 
shoWn above in Which A, B, D, X and Z are each as de?ned 
above, in each case 

[0095] With chloromonothioformic esters or chlorodithio 
formic esters of the formula 

in Which 

(X) 

CIY M—R2 
S 

[0096] in which 

[0097] M and R2 are each as de?ned above, 

[0098] if appropriate in the presence of a diluent and if 
appropriate in the presence of an acid-binding agent, 

[0099] that compounds of the formulae (I-1-d) to 
(I-4-d) shoWn above in Which A, B, D, R3, X and Z are each 
as de?ned above are obtained by reacting compounds of the 
formulae (I-1-a) to (I-4-a) shoWn above in Which A, B, D, X 
and Z are each as de?ned above, in each case 

[0100] With sulphonyl chlorides of the formula (XII) 

R3—SO2—Cl (XII) 

[0101] in Which 

[0102] R3 is as de?ned above, 

[0103] if appropriate in the presence of a diluent and if 
appropriate in the presence of an acid-binding agent, 

[0104] (I) that compounds of the formulae (I-1-e) to 
(I-4-e) shoWn above in Which A, B, D, L, R4, R5, X and Z 
are each as de?ned above are obtained by reacting com 
pounds of the formulae (I-1-a) to (I-4-a) shoWn above in 
Which A, B, D, X and Z are each as de?ned above, in each 
case 

Jan. 24, 2002 

[0105] With phosphorus compounds of the formula (XIII) 

(XIII) 
R4 

H 1 P/ a _ 

0,, L 

[0106] 
[0107] L, R4 and R5 are each as de?ned above and 

in Which 

[0108] Hal represents halogen (in particular chlorine or 
bromine), 
[0109] if appropriate in the presence of a diluent and if 
appropriate in the presence of an acid-binding agent, 

[0110] (J) that compounds of the formulae (I-I-f) to (1-4-f) 
shoWn above in Which A, B, D, E, X and Z are each as 
de?ned above are obtained by reacting compounds of the 
formulae (I-1-a) to (I-4-a) in Which A, B, D, X and Z are 
each as de?ned above, in each case 

[0111] With metal compounds or amines of the formulae 
(XIV) or (XV) 

[0112] in which 

[0113] Me represents a mono- or divalent metal (prefer 
ably an alkali metal or alkaline earth metal, such as lithium, 
sodium, potassium, magnesium or calcium), 

[0114] 
[0115] R10, R11, R12 independently of one another each 
represent hydrogen or alkyl (preferably C1-C8-alkyl), 

[0116] 
[0117] that compounds of the formulae (I-1-g) to 
(I-4-g) shoWn above in Which A, B, D, L, R6, R7, X and Z 
are each as de?ned above are obtained by reacting com 
pounds of the formulae (I-1-a) to (I-4-a) shoWn above in 
Which A, B, D, X and Z are each as de?ned above, in each 
case 

t represents the number 1 or 2 and 

if appropriate in the presence of a diluent; 

[0118] 01) With isocyanates or isothiocyanates of the for 
mula (XVI) 

R6—N:C:L (XVI) 

[0119] 
[0120] R6 and L are each as de?ned above, 

[0121] if appropriate in the presence of a diluent and if 
appropriate in the presence of a catalyst, or 

in Which 
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[0122] [3) With carbamoyl chlorides or thiocarbamoyl 
chlorides of the formula (XVII) 

(xvn) 

[0123] in which 

[0124] L, R6 and R7 are each as de?ned above, 

[0125] if appropriate in the presence of a diluent and if 
appropriate in the presence of an acid-binding agent. 

[0126] Furthermore, it has been found that the novel 
compounds of the formula (I) have a very good activity as 
pesticides, preferably as insecticides and acaricides, and that 
they additionally are very Well tolerated by plants, in par 
ticular by crops. 

[0127] Formula (I) provides a general de?nition of the 
compounds according to the invention. Preferred substitu 
ents or ranges of the radicals shoWn in the formulae men 

tioned hereinabove and hereinbeloW are illustrated beloW: 

[0128] X preferably represents halogen, C1-C6-alkyl, 
C2-C6-alkenyl, C2-C6-alkynyl, C1-C6-alkoxy, benZyloxy, 
C1-C4-halogenoalkyl, C1-C4-halogenoalkoxy, cyano or 
nitro. 

[0129] Z preferably represents hydrogen, amino, halogen, 
C1-C6-alkyl, C1-C6-alkoxy, C1-C4-halogenoalkyl, C1-C4 
halogenoalkoxy, hydroxyl, cyano, nitro or respectively 
optionally halogen-, C1-C4-alkyl-, C1-C4-alkoxy-, C1-C4 
halogenoalkyl-, C1-C4-halogenoalkoxy-, nitro- or cyano 
substituted phenoxy, phenylthio, thiaZolyloxy, pyridinyloxy, 
pyrimidinyloxy, pyraZolyloxy, phenyl-C1-C4-alkyloxy or 
phenyl-C1-C7-alkylthio. 

[0130] Het preferably represents one of the groups 

(1) 
G 

O/ 
A 

B \ , 
N 

H/ 
o 

(2) 
G 

O/ 
A 

B \ , 
o 

0 
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-continued 
(3) 

G 
O/ 

A 

B \ , 
s 

O 

(4) 

[0131] A preferably represents respectively optionally 
halogen-substituted C1-C12-alkyl, C2-C8-alkenyl, C1-C1‘) 
alkoxy-C1-C8-alkyl, poly-C1-C8-alkoxy-C1-C8-alkyl or 
C1-C10-alkylthio-C1-C6-alkyl, preferably represents option 
ally halogen-, C1-C6-alkyl- or C1-C6-alkoxy-substituted 
C3-C8-cycloalkyl in Which optionally one or tWo not directly 
adjacent methylene groups are replaced by oxygen and/or 
sulphur, or preferably represents respectively optionally 
halogen-, C1-C6-alkyl-, C1-C6-halogenoalkyl-, C1-C6 
alkoxy-, C1-C6-halogenoalkoxy-, cyano- or nitro-substituted 
phenyl, naphthyl, phenyl-C1-C6-alkyl, naphthyl-C1-C6 
alkyl or hetaryl having 5 or 6 ring atoms and one to three 
hetero atoms from the group consisting of oxygen, sulphur 
and nitrogen (in particular from the group consisting of 
furanyl, pyridyl, imidaZolyl, triaZolyl, pyraZolyl, indolyl, 
thiaZolyl and thienyl). 

[0132] B preferably represents C1-C12-alkyl or C1-C8 
alkoxy-C1-C6-alkyl or 

[0133] A, B and the carbon atom that they are attached to 
preferably represent C3-C1O-cycloalkyl or C5-C1O-cycloalk 
enyl Where in each case one methylene group is optionally 
replaced by oxygen or sulphur and Which are optionally 
substituted by C1-C8-alkyl, C3-C1O-cycloalkyl, C1-C8-halo 
genoalkyl, C1-C8-alkoxy, C1-C8-alkylthio, halogen or phe 
nyl or 

[0134] A, B and the carbon atom that they are attached to 
preferably represent C5-C6-cycloalkyl Which is substituted 
by an alkylenediyl group optionally containing one or tWo 
not directly adjacent oxygen and/or sulphur atoms, or by an 
alkylenedioxy group or an alkylenedithioyl group forming a 
further ?ve- to eight-membered ring With the carbon atom 
that it is attached to, or 

[0135] A, B and the carbon atom that they are attached to 
preferably represent C3-C8-cycloalkyl or C5-C8-cycloalk 
enyl in Which tWo carbon atoms are linked to each other by 
respectively optionally C1-C6-alkyl-, C1-C6-alkoxy- or halo 
gen-substituted C3-C6-alkanediyl, C3-C6-alkenediyl or C4 
-C6-alkanedienediyl, one methylene group in each case 
being optionally replaced by oxygen or sulphur. 

[0136] D preferably represents hydrogen, preferably rep 
resents respectively optionally halogen-substituted C1-C12 
alkyl, C3-C8-alkenyl, C3-C8-alkynyl, C1-C1O-alkoxy-C2-C8 
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alkyl, poly-C1-C8-alkoxy-C2-C8-alkyl or C1-C1O-alkylthio 
C2-C8-alkyl, preferably represents optionally halogen-, 
C1-C4-alkyl-, C1-C4-alkoxy- or C1-C4-halogenoalkyl-sub 
stituted C3-C8-cycloalkyl in Which optionally one or tWo not 

directly adjacent methylene groups are replaced by oxygen 
and/or sulphur, or preferably represents respectively option 
ally halogen-, C1-C6 alkyl-, C1-C6-halogenoalkyl-, C1-C6 
alkoxy-, C1-C6-halogenoalkoxy-, cyano- or nitro-substituted 
phenyl, hetaryl having 5 or 6 ring atoms and one or tWo 
hetero atoms from the group consisting of oxygen, sulphur 
and nitrogen (in particular from the group consisting of 
furanyl, irnidaZolyl, pyridyl, thiaZolyl, pyraZolyl, pyrirnidyl, 
pyrrolyl, thienyl and triaZolyl), phenyl-C1-C6-alkyl or 
hetaryl-C1-C6-alkyl having 5 or 6 ring atoms and one or tWo 
hetero atoms from the group consisting of oxygen, sulphur 
and nitrogen (in particular from the group consisting of 
furanyl-, irnidaZolyl-, pyridyl-, thiaZolyl-, pyraZolyl-, pyrirn 
idyl-, pyrrolyl-, thienyl- and triaZolyl-C1-C6-alkyl) or 

[0137] A and D together preferably represent a C3-C6 
alkanediyl, C3-C6-alkenediyl or C4-C6-alkadienediyl group 
in Which respectively optionally one methylene group is 
replaced by oxygen or sulphur and Which are respectively 
optionally substituted by halogen or respectively optionally 
halogen-substituted C1-C1O-alkyl, C1-C6-alkoxy, C1-C6 
alkylthio, C3-C7-cycloalkyl, phenyl or benZyloxy or by a 
further C3-C6-alkanediyl, C3-C6-alkenediyl or C4-C6-alka 
dienediyl group forming a fused ring, in Which optionally 
respectively one methylene group is replaced by oxygen or 
sulphur and Which are optionally substituted by C1-C6-alkyl, 
or 

[0138] A and D together represent a C3-C6-alkanediyl or 
C3-C6-alkenediyl group containing in each case optionally 
one of the folloWing groups 

[0139] G preferably represents hydrogen (a) or represents 
one of the groups 
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(b) 

)LRI 
A R2 / 

M 

(C) 

(d) 

R4 

R5 , 

[0140] E or 

(g) 

L R 

[0141] in which 

[0142] E represents a metal ion equivalent or an ammo 
niurn ion, 

[0143] L represents oxygen or sulphur and 

[0144] M represents oxygen or sulphur. 

[0145] R1 preferably represents respectively optionally 
halogen-substituted C1-C20-alkyl, CZ-CZO-alkenyl, C1-C8 
alkoxy-C1-C8-alkyl, C1-C8-alkylthio-C1-C8-alkyl or poly 
C1-C8-alkoxy-C1-C8-alkyl or preferably represents option 
ally halogen-, C1-C6-alkyl- or C1-C6-alkoxy-substituted 
C3-C8-cycloalkyl in Which optionally one or tWo not directly 
adjacent methylene groups are replaced by oxygen and/or 
sulphur, 

[0146] preferably represents optionally halogen-, cyano-, 
nitro-, C1-C6-alkyl-, C1-C6-alkoxy-, C1-C6-halogenoalkyl-, 
C1-C6-halogenoalkoxy-, C1-C6-alkylthio- or C1-C6-alkyl 
sulphonyl-substituted phenyl, 

[0147] preferably represents optionally halogen-, nitro-, 
cyano-, C1-C6-alkyl, C1-C6-alkoxy-, C1-C6-halogenoalkyl 
or C1-C6-halogenoalkoxy-substituted phenyl-C1-C6-alkyl, 

[0148] preferably represents optionally halogen- or C1-C6 
alkyl-substituted 5- or 6-rnernbered hetaryl having one or 
tWo hetero atoms from the group consisting of oxygen, 
sulphur and nitrogen (in particular from the group consisting 
of pyraZolyl, thiaZolyl, pyridyl, pyrirnidyl, furanyl and thie 
nyl), 

[0149] preferably represents optionally halogen- or C1-C6 
alkyl-substituted phenoxy-C1-C6-alkyl or 
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[0150] preferably represents optionally halogen-, arnino 
or C1-C6-alkyl-substituted 5- or 6-rnernbered hetaryloXy-C1 
C6-alkyl having one or tWo hetero atoms from the group 
consisting of oxygen, sulphur and nitrogen (in particular 
from the group consisting of pyridyloXy-C1-C6-alkyl, 
pyrirnidyloXy-C1-C6-alkyl and thiaZolyloXy-C1-C6-alkyl). 

[0151] R2 preferably represents respectively option 
ally halogen-substituted C1-C2O-alkyl, C2-C2O-alk 
enyl, C1-C8-alkoXy-C2-C8-alkyl or poly-C1-C8 
alkoXy-C2-C8-alkyl, 

[0152] preferably represents optionally halogen-, C1-C6 
alkyl- or C1-C6-alkoXy-substituted C3-C8-cycloalkyl or 

[0153] preferably represents respectively optionally halo 
gen-, cyano-, nitro-, C1-C6-alkyl-, C1-C6-alkoXy-, C1-C6 
halogenoalkyl- or C1-C6-halogenoalkoXy-substituted phenyl 
or benZyl. 

[0154] R3 preferably represents optionally halogen-substi 
tuted C1-C8-alkyl or respectively optionally halogen-, 
C1-C6-alkyl-, C1-C6-alkoXy-, C1-C4-halogenoalkyl-, C1-C4 
halogenoalkoXy-, cyano- or nitro-substituted phenyl or ben 
Zyl. 

[0155] R4 and R5 independently of one another each pref 
erably represent respectively optionally halogen-substituted 
C1-C8-alkyl, C1-C8-alkoXy, C1-C8-alkylarnino, di-(C1-C8 
alkyl)-arnino, C1-C8-alkylthio or C3-C8-alkenylthio or pref 
erably represent respectively optionally halogen-, nitro-, 
cyano-, C1-C4-alkoXy-, C1-C4-halogenoalkoXy-, C1-C4 
alkylthio-, C1-C4-halogeno-alkylthio-, C1-C4-alkyl- or 
C1-C4-halogenoalkyl-substituted phenyl, phenoXy or phe 
nylthio. 

[0156] R6 and R7 independently of one another each pref 
erably represent hydrogen, preferably represent respectively 
optionally halogen-substituted C1-C8-alkyl, C3-C8-cy 
cloalkyl, C1-C8-alkoXy, C3-C8-alkenyl or C1-C8-alkoXy-C2 
C8-alkyl, preferably represent respectively optionally halo 
gen-, C1-C8-alkyl-, C1-C8-halogenoalkyl- or C1-C8-alkoXy 
substituted phenyl or benZyl or together preferably represent 
an optionally C1-C6-alkyl-substituted C3-C6-alkylene radi 
cal in Which optionally one methylene group is replaced by 
oXygen or sulphur. 

[0157] R13 preferably represents hydrogen or respectively 
optionally halogen-substituted C1-C8-alkyl or C1-C8-alkoXy, 
preferably represents optionally halogen-, C1-C4-alkyl- or 
C1-C4-alkoXy-substituted C3-C8-cycloalkyl in Which 
optionally one methylene group is replaced by oXygen or 
sulphur, or preferably represents respectively optionally 
halogen-, C1-C6-alkyl-, C1-C6-alkoXy-, C1-C4-halo 
genoalkyl-, C1-C4-halogenoalkoXy-, nitro- or cyano-substi 
tuted phenyl, phenyl-C1-C4-alkyl or phenyl-C1-C4-alkoXy. 

[0158] 
or 

R14 preferably represents hydrogen or C1-C8-alkyl 

[0159] R13 and R14 together preferably represent C4-C6 
alkanediyl. 

[0160] R15 and R16 are identical or different and each 
preferably represent C1-C6-alkyl or 

[0161] R15 and R16 together preferably represent a C2-C4 
alkanediyl radical Which is optionally substituted by C1-C6 
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alkyl or by optionally halogen-, C1-C4-alkyl-, C1-C4-halo 
genoalkyl-, C1-C4-alkoXy-, C1-C4-halogenoalkoXy-, nitro 
or cyano-substituted phenyl. 

[0162] R17 and R18 independently of one another each 
preferably represent hydrogen, preferably represent option 
ally halogen-substituted C1-C8-alkyl or preferably represent 
optionally halogen-, C1-C6-alkyl-, C1-C6-alkoXy-, C1-C4 
halogenoalkyl-, C1-C4-halogenoalkoXy-, nitro- or cyano 
substituted phenyl or 

[0163] R17 and R18 together With the carbon atom that they 
are attached to preferably represent optionally C1-C4-alkyl 
substituted C5-C7-cycloalkyl in Which optionally one rneth 
ylene group is replaced by oXygen or sulphur. 

[0164] R19 and R20 independently of one another each 
preferably represent C1-C1O-alkyl, C2-C1O-alkenyl, C1-C1‘) 
alkoXy, C1-C10-alkylarnino, C3-C10-alkenylarnino, di-(C1 
C10-alkyl)-arnino or di-(C3-C1O-alkenyl)-arnino. 

[0165] X particularly preferably represents ?uorine, chlo 
rine, brornine, C1-C4-alkyl, C1-C4-alkoXy, benZyloXy, 
C1-C2-halogenoalkyl, C1-C2-halogenoalkoXy, cyano or 
nitro. 

[0166] Z particularly preferably represents hydrogen, 
arnino, ?uorine, chlorine, bromine, C1-C4-alkyl, C1-C4 
alkoXy, C1-C2-halogenoalkyl, C1-C2-halogenoalkoXy, 
hydroXyl, cyano, nitro or respectively optionally ?uorine-, 
chlorine-, brornine-, C1-C4-alkyl-, C1-C4-alkoXy-, C1-C2 
halogenoalkyl-, C1-C2-halogenoalkoXy-, nitro- or cyano 
substituted phenoXy or benZyloXy. 

[0167] Het particularly preferably represents one of the 
groups 

(1) 
0/G 

A 

B \ , 
N 

H/ 
o 

(2) 
G O/ 

A 

B \ , 
o 

o 

(3) 
G 0/ 

A 

B \ , 
s 

o 



US 2002/0010204 A1 

-continued 
(4) 

[0168] A particularly preferably represents respectively 
optionally ?uorine- or chlorine-substituted C1-C1O-alkyl, 
C2-C6-alkenyl, C1-C8-alkoxy-C1-C6-alkyl, poly-C1-C6 
alkoxy-C1-C6-alkyl or C1-C8-alkylthio-C1-C6-alkyl or par 
ticularly preferably represents optionally ?uorine-, chlo 
rine-, C1-C4-alkyl- or C1-C4-alkoxy-substituted C3-C7 
cycloalkyl in Which optionally one or tWo not directly 
adjacent methylene groups are replaced by oxygen and/or 
sulphur, or particularly preferably represents respectively 
optionally ?uorine-, chlorine-, bromine-, C1-C4-alkyl-, 
C1-C4-halogenoalkyl-, C1-C4-alkoxy-, C1-C4-halo 
genoalkoxy-, cyano, or nitro-substituted phenyl, furanyl, 
pyridyl, imidaZolyl, triaZolyl, pyraZolyl, indolyl, thiaZolyl, 
thienyl or phenyl-C1-C4-alkyl. 

[0169] B particularly preferably represents C1-C1O-alkyl 
or C1-C6-alkoxy-C1-C4-alkyl or 

[0170] A, B and the carbon atom that they are attached to 
particularly preferably represent C3-C8-cycloalkyl or C5-C8 
cycloalkenyl Where one methylene group in each case is 
optionally replaced by oxygen or sulphur and Which are 
optionally substituted by C1-C6-alkyl, C3-C8-cycloalkyl, 
C1-C3-halogenoalkyl, C1-C6-alkoxy, C1-C6-alkylthio, ?uo 
rine, chlorine or phenyl or 

[0171] A, B and the carbon atom that they are attached to 
particularly preferably represent C5-C6-cycloalkyl Which is 
substituted by an alkylenediyl group optionally containing 
one or tWo not directly adjacent oxygen or sulphur atoms or 
by an alkylenedioxy group or by an alkylenedithiol group 
Which forms together With the carbon atom that it is attached 
to a further ?ve- to seven-membered ring or 

[0172] A, B and the carbon atom that they are attached to 
particularly preferably represent C3-C6-cycloalkyl or C5-C6 
cycloalkenyl in Which tWo carbon atoms are linked to each 
other by respectively optionally C1-C4-alkyl-, C1-C4 
alkoxy-, ?uorine-, chlorine- or bromine-substituted C3-C5 
alkanediyl or C3-C5-alkenediyl, one methylene group in 
each case being optionally replaced by oxygen or sulphur, or 
are linked to each other by butadienediyl. 

[0173] D particularly preferably represents hydrogen, par 
ticularly preferably represents respectively optionally ?uo 
rine- or chlorine-substituted C1-C6-alkyl or C1-C6-alkoxy, 
particularly preferably represents optionally ?uorine-, chlo 
rine-, C1-C4-alkyl-, C1-C4-alkoxy- or C1-C2-halogenoalkyl 
substituted C3-C7-cycloalkyl in Which optionally one or tWo 
not directly adjacent methylene groups are replaced by 
oxygen and/or sulphur, or particularly preferably represents 
respectively optionally ?uorine-, chlorine-, bromine-, 
C1-C4-alkyl-, C1-C4-halogenoalkyl, C1-C4-alkoxy-, C1-C4 
halogenoalkoxy-, cyano- or nitro-substituted phenyl, fura 
nyl, imidaZolyl, pyridyl, thiaZolyl, pyraZolyl, pyrimidyl, 
pyrrolyl, thienyl, triaZolyl or phenyl-C1-C4-alkyl or 
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[0174] A and D together particularly preferably represent 
a C3-C5-alkanediyl or C3-C5-alkenediyl group in Which in 
each case one methylene group is optionally replaced by 
oxygen or sulphur and Which are optionally substituted by 
?uorine, chlorine or by respectively optionally ?uorine- or 
chlorine-substituted C1-C6-alkyl, C1-C4-alkoxy, C3-C4 
alkylthio. C3-C6-cycloalkyl, phenyl or benZyloxy or 

[0175] in Which in each case optionally one of the folloW 
ing groups is contained: 

[0176] G particularly preferably represents hydrogen (a) 
or represents one of the groups 

(b) 

(C) 

(d) 

(e) 

[0177] E or 

(g) 

[0178] in Which 

[0179] E represents a metal ion equivalent or an 
ammonium ion, 

[0180] L represents oxygen or sulphur and 

[0181] M represents oxygen or sulphur. 

[0182] R1 particularly preferably represents respectively 
optionally ?uorine- or chlorine-substituted C1-C16-alkyl, 
C2-C16-alkenyl, C1-C6-alkoxy-C1-C6-alkyl, C1-C6-alky 
lthio-C1-C6-alkyl or poly-C1-C6-alkoxy-C1-C6-alkyl or par 
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ticularly preferably represents optionally ?uorine-, chlo 
rine-, C1-C5-alkyl- or C1-C5-alkoXy-substituted C3-C7 
cycloalkyl in Which optionally one or tWo not directly 
adjacent methylene groups are replaced by oxygen and/or 
sulphur, 

[0183] particularly preferably represents option 
ally ?uorine-, chlorine-, brornine-, cyano-, nitro-, 
C1-C4-alkyl-, C1-C4-alkoXy-, C1-C3-halo 
genoalkyl-, C1-C3-halogenoalkoXy-, C1-C4-alky 
lthio- or C1-C4-alkylsulphonyl-substituted phenyl, 

[0184] particularly preferably represents option 
ally ?uorine-, chlorine-, brornine-, C1-C4-alkyl-, 
C1-C4-alkoXy-, C1-C3-halogenoalkyl- or C1-C3 
halogenoalkoXy-substituted phenyl-C1-C4-alkyl, 

[0185] particularly preferably represents respec 
tively optionally ?uorine-, chlorine-, brornine- or 
C1-C4-alkyl-substituted pyraZolyl, thiaZolyl, 
pyridyl, pyrirnidyl, furanyl or thienyl, 

[0186] particularly preferably represents option 
ally ?uorine-, chlorine-, brornine- or C1-C4-alkyl 
substituted phenoXy-C1-C3-alkyl or 

[0187] particularly preferably represents respec 
tively optionally ?uorine-, chlorine-, brornine-, 
arnino- or C1-C4-alkyl-substituted pyridyloXy-C1 
CS-alkyl, pyrirnidyloXy-C1-C5-alkyl or thiaZoly 
loXy-C1-C5-alkyl. 

[0188] R2 particularly preferably represents respectively 
optionally ?uorine- or chlorine-substituted C1-C16-alkyl, 
C2-C16-alkenyl, C1-C6-alkoXy-C2-C6-alkyl or poly-C1-C6 
alkoXy-C2-C6-alkyl, 

[0189] particularly preferably represents option 
ally ?uorine-, chlorine-, C1-C4-alkyl- or C1-C4 
alkoXy-substituted C3-C7-cycloalkyl or 

[0190] particularly preferably represents respec 
tively optionally ?uorine-, chlorine-, brornine-, 
cyano-, nitro-, C1-C4-alkyl-, C1-C3-alkoXy-, 
C1-C3-halogenoalkyl- or C1-C3-halogenoalkoXy 
substituted phenyl or benZyl. 

[0191] R3 particularly preferably represents optionally 
?uorine- or chlorine-substituted C1-C6-alkyl or respectively 
optionally ?uorine-, chlorine-, brornine-, C1-C4-alkyl-, 
C1-C4-alkoXy-, C1-C2-halogenoalkoXy-, C1-C2-halo 
genoalkyl-, cyano-, or nitro-substituted phenyl or benZyl. 

[0192] R4 and R5 independently of one another each par 
ticularly preferably represent respectively optionally ?uo 
rine- or chlorine-substituted C1-C6-alkyl, C1-C6-alkoXy, 
C1-C6-alkylarnino, di-(C1-C6-alkyl)-arnino, C3-C6-alkylthio 
or C3-C4-alkenylthio or particularly preferably represent 
respectively optionally ?uorine-, chlorine-, brornine-, nitro-, 
cyano-, C1-C3-alkoXy-, C1-C3-halogenoalkoXy-, C1-C3 
alkylthio-, C1-C3-halogenoalkylthio-, C1-C3-alkyl- or 
C1-C3-halogenoalkyl-substituted phenyl, phenoXy or phe 
nylthio. 
[0193] R6 and R7 independently of one another each par 
ticularly preferably represent hydrogen, particularly prefer 
ably represent respectively optionally ?uorine- or chlorine 
substituted C1-C6-alkyl, C3-C6-cycloalkyl, C1-C6-alkoXy, 
C3-C6-alkenyl or C1-C6-alkoXy-C2-C6-alkyl, particularly 
preferably represent respectively optionally ?uorine-, chlo 
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rine-, brornine-, C1-C5-halogenoalkyl-, C1-C5-alkyl- or 
C1-C5-alkoXy-substituted phenyl or benZyl, or together par 
ticularly preferably represent an optionally C1-C4-alkyl 
substituted C3-C6-alkylene radical in Which optionally one 
methylene group is replaced by oXygen or sulphur. 

[0194] R13 particularly preferably represents hydrogen or 
respectively optionally ?uorine- or chlorine-substituted 
C1-C6-alkyl or C1-C6-alkoXy, particularly preferably repre 
sents optionally ?uorine-, C1-C2-alkyl- or C1-C2-alkoXy 
substituted C3-C7-cycloalkyl in Which optionally one rneth 
ylene group is replaced by oXygen or sulphur, or particularly 
preferably represents respectively optionally ?uorine-, chlo 
rine-, brornine-, C1-C5-alkyl-, C1-C5-alkoXy-, C1-C2-halo 
genoalkyl-, C1-C2-halogenoalkoXy-, nitro- or cyano-substi 
tuted phenyl, phenyl-C1-C3-alkyl or phenyl-C1-C2-alkyloXy. 

[0195] R14 particularly preferably represents hydrogen or 
C1-C6-alkyl or 

[0196] R13 and R14 together particularly preferably repre 
sent C4-C6-alkanediyl. 

[0197] R15 and R16 are identical or different and each 
particularly preferably represent C1-C4-alkyl or 

[0198] R15 and R16 together particularly preferably repre 
sent a C2-C3-alkanediyl radical Which is optionally substi 
tuted by C1-C4-alkyl or by optionally ?uorine-, chlorine-, 
brornine-, C1-C2-alkyl-, C1-C2-halogenoalkyl-, C1-C2 
a1koXy-, C1-C2-halogenoalkoXy-, nitro- or cyano-substituted 
phenyl. 

[0199] X very particularly preferably represents ?uorine, 
chlorine, bromine, methyl, ethyl, n-propyl, iso-propyl, n-bu 
tyl, iso-butyl, tert-butyl, rnethoXy, ethoXy, n-propoXy, iso 
propoXy, tri?uorornethyl, tri?uorornethoXy, di?uo 
rornethoXy, cyano or nitro, 

[0200] Z very particularly preferably represents hydrogen, 
arnino, ?uorine, chlorine, bromine, methyl, ethyl, n-propyl, 
iso-propyl, n-butyl, iso-butyl, tert-butyl, rnethoXy, ethoXy, 
n-propoXy, iso-propoXy, tri?uorornethyl, tri?uorornethoXy, 
di?uorornethoXy, cyano or nitro. 

[0201] Het very particularly preferably represents one of 
the groups 

(1) 
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-continued 
(3) 

0/G 
A 

B \ , 
s 

O 

(4) 

[0202] A very particularly preferably represents respec 
tively optionally ?uorine- or chlorine-substituted C1-C8 
alkyl, C2-C4-alkenyl, C1-C6-alkoxy-C1-C4-alkyl, poly-C1 
C4-alkoxy-C1-C4-alkyl or C1-C6-alkylthio-C1-C4-alkyl, or 
very particularly preferably represents optionally ?uorine-, 
chlorine-, methyl- or methoxy-substituted C3-C6-cycloalkyl 
in Which optionally one or tWo not directly adjacent meth 
ylene groups are replaced by oxygen and/or sulphur, or very 
particularly preferably represents respectively optionally 
?uorine-, chlorine-, bromine-, methyl-, ethyl-, n-propyl-, 
iso-propyl-, methoxy-, ethoxy-, tri?uoromethyl-, tri?uo 
romethoxy-, cyano- or nitro-substituted phenyl, pyridyl or 
benZyl. 

[0203] B very particularly preferably represents C1-C8 
alkyl or C1-C4-alkoxy-C1-C2-alkyl or 

[0204] A, B and the carbon atom that they are attached to 
very particularly preferably represent C3-C8-cycloalkyl or 
C5-C8-cycloalkenyl in Which in each case optionally one 
methylene group is replaced by oxygen or sulphur and 
Which are optionally substituted by methyl, ethyl, n-propyl, 
iso-propyl, butyl, iso-butyl, sec-butyl, tert-butyl, cyclohexyl, 
tri?uoromethyl, methoxy, ethoxy, n-propoxy, iso-propoxy, 
butoxy, iso-butoxy, sec-butoxy, tert-butoxy, methylthio, eth 
ylthio, ?uorine, chlorine or phenyl or 

[0205] A, B and the carbon atom that they are attached to 
very particularly preferably represent C3-C6-cycloalkyl or 
C5-C6-cycloalkenyl in Which tWo carbon atoms are linked 
together by C3-C4-alkanediyl or C3-C4-alkenediyl in Which 
in each case optionally one methylene group is replaced by 
oxygen or sulphur, or are linked together by butadienediyl. 

[0206] D very particularly preferably represents hydrogen, 
very particularly preferably represents respectively option 
ally ?uorine-substituted C1-C4-alkyl or C1-C4-alkoxy or 
C3-C6-cycloalkyl in Which optionally one or tWo not directly 
adjacent methylene groups are replaced by oxygen and/or 
sulphur, or very particularly preferably represents respec 
tively optionally ?uorine-, chlorine-, bromine-, methyl-, 
ethyl-, n-propyl-, iso-propyl-, methoxy-, ethoxy-, tri?uo 
romethyl-, tri?uoromethoxy-, cyano- or nitro- substituted 
phenyl, furanyl, pyridyl, thienyl or benZyl, 

[0207] or 

[0208] A and D together very particularly preferably rep 
resent a C3-C5-alkanediyl or C3-C5-alkenediyl group in 
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Which in each case optionally one methylene group is 
replaced by oxygen or sulphur and Which are optionally 
substituted by ?uorine, chlorine or by respectively option 
ally ?uorine- or chlorine-substituted C1-C6-allryl, C1-C4 
alkoxy, C1-C4-alkylthio, C3-C6-cycloalkyl, phenyl or ben 
Zyloxy. 

[0209] G very particularly preferably represents hydrogen 
(a) or represents one of the groups 

(b) 

(d) 

(e) 

[0210] E (f or 

(g) 

L R 

[0211] in which 

[0212] E represents a metal ion equivalent or an 
ammonium ion, 

[0213] L represents oxygen or sulphur and 

[0214] M represents oxygen or sulphur. 

[0215] R1 very particularly preferably represents respec 
tively optionally ?uorine- or chlorine-substituted C1-C14 
alkyl, C2-C14-alkenyl, C1-C4-alkoxy-C1-C6-alkyl, C1-C4 
alkylthio-C1-C6-alkyl, poly-C1-C4-alkoxy-C1-C4-alkyl or 
very particularly preferably represents optionally ?uorine-, 
chlorine-, methyl-, ethyl-, n-propyl-, i-propyl-, n-butyl-, 
i-butyl-, tert-butyl-, methoxy-, ethoxy-, n-propoxy- or iso 
propoxy-substituted C3-C6-cycloalkyl in Which optionally 
one or tWo not directly adjacent methylene groups are 
replaced by oxygen and/or sulphur, 

[0216] very particularly preferably represents 
optionally ?uorine-, chlorine-, bromine-, cyano-, 
nitro-, methyl-, ethyl-, n-propyl-, i-propyl-, meth 
oxy-, ethoxy-, tri?uoromethyl-, tri?uoromethoxy-, 
methylthio-, ethylthio-, methylsulphonyl- or eth 
ylsulphonyl-substituted phenyl, 

[0217] very particularly preferably represents 
optionally ?uorine-, chlorine-, bromine-, methyl-, 
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ethyl-, n-propyl-, i-propyl-, methoxy-, ethoxy-, 
tri?uoromethyl- or tri?uoromethoxy-substituted 
benZyl, 

[0218] very particularly preferably represents 
respectively optionally ?uorine-, chlorine-, bro 
mine-, methyl- or ethyl-substituted furanyl, thie 
nyl or pyridyl, 

[0219] very particularly preferably represents 
optionally ?uorine-, chlorine-, methyl- or ethyl 
substituted phenoxy-C1-C4-alkyl or 

[0220] very particularly preferably represents 
respectively optionally ?uorine-, chlorine-, 
amino-, methyl- or ethyl-substituted pyridyloxy 
C1-C4-alkyl, pyrimidyloxy-C1-C4-alkyl or thiaZ 
olyloxy-C1-C4-alkyl. 

[0221] R2 very particularly preferably represents respec 
tively optionally ?uorine- or chlorine-substituted C1-C14 
alkyl, C2-C14-alkenyl, C1-C4-alkoxy-C2-C6-alkyl or poly 
C1-C4-alkoxy-C2-C6-alkyl, 
[0222] very particularly preferably represents optionally 
?uorine-, chlorine-, methyl-, ethyl-, n-propyl-, iso-propyl- or 
methoxy-substituted C3-C6-cycloalkyl, 
[0223] or very particularly preferably represents respec 
tively optionally ?uorine-, chlorine-, cyano-, nitro-, methyl-, 
ethyl-, n-propyl-, i-propyl-, methoxy-, ethoxy-, tri?uorom 
ethyl- or tri?uoromethoxy-substituted phenyl or benZyl. 

[0224] R3 very particularly preferably represents option 
ally ?uorine- or chlorine-substituted methyl, ethyl, propyl, 
iso-propyl, n-butyl, tert-butyl or respectively optionally 
?uorine-, chlorine-, bromine-, methyl-, ethyl-, iso-propyl-, 
tert-butyl-, methoxy-, ethoxy-, iso-propoxy-, tri?uorom 
ethyl-, tri?uoromethoxy-, cyano- or nitro-substituted phenyl 
or benZyl. 

[0225] R4 and R5 independently of one another each very 
particularly preferably represent respectively optionally 
?uorine- or chlorine-substituted C1-C4-alkyl, C1-C4-alkoxy, 
C1-C4-alkylamino, di-(C1-C4-alkyl)-amino or C1-C4-alky 
lthio or very particularly preferably represent respectively 
optionally ?uorine-, chlorine-, bromine-, nitro-, cyano-, 
methyl-, methoxy-, tri?uoromethyl- or tri?uoromethoxy 
substituted phenyl, phenoxy or phenylthio. 

[0226] R6 and R7 independently of one another each very 
particularly preferably represent hydrogen, very particularly 
preferably represent respectively optionally ?uorine- or 
chlorine-substituted C1-C4-alkyl, C3-C6-cycloalkyl, C1-C4 
alkoxy, C3-C4-alkenyl or C1-C4-alkoxy-C2-C4-alkyl, very 
particularly preferably represent respectively optionally 
?uorine-, chlorine-, bromine-, methyl-, methoxy- or tri?uo 
romethyl-substituted phenyl or benZyl, or together very 
particularly preferably represent an optionally methyl- or 
ethyl-substituted C5-C6-alkylene radical in Which optionally 
one methylene group is replaced by oxygen or sulphur. 

[0227] Particular preference is given to compounds of the 
formula (I) in Which Z does not represent hydrogen. 

[0228] Preference is also given to those compounds Where 
D does not represent methyl. 

[0229] The abovementioned de?nitions or illustrations of 
radicals mentioned generally or in preferred ranges can be 
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combined With each other as desired, i.e. also betWeen the 
respective ranges and preferred ranges. They apply corre 
spondingly to the ?nal products and to the precursors and 
intermediates. 

[0230] For the purpose of the invention, preference is 
given to compounds of the formula (I) in Which there exists 
a combination of the meanings mentioned above as pre 
ferred (preferably). 

[0231] For the purpose of the invention, particular pref 
erence is given to compounds of the formula (I) in Which 
there exists a combination of the meanings mentioned above 
as particularly preferred. 

[0232] For the purpose of the invention, very particular 
preference is given to compounds of the formula (I) in Which 
there exists a combination of the meanings mentioned above 
as very particularly preferred. 

[0233] Saturated or unsaturated hydrocarbon radicals such 
as alkyl or alkenyl can, as far as possible, in each case be 
straight-chain or branched, also in combination With hetero 
atoms, for example in alkoxy. 

[0234] Optionally substituted radicals can be mono- or 
polysubstituted, it being possible in the case of polysubsti 
tution for the substituents to be identical or different. 

[0235] In addition to the compounds mentioned in the 
Preparation Examples, the folloWing compounds of the 
formula (I-1-a) may be speci?cally mentioned: 

TABLE 1 
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TABLE l-continued TABLE 4 

X=CH3-Z=CH3 X=CH3-Z=CH3 

A B 

OH Z 
CH3 CH3 

A c2H5 cH3 
\ C3H7 cH3 

B i-C3H7 cH3 
/N C4H9 CH3 

H i-C4H9 CH3 
0 X s-C4H9 CH3 

t-C4H9 CH3 
A B c2H5 CH3 

C3H7 CH3 
—(CH2)2— 
—(CH2)4— CH3 

CH3 

CH2 

[0237] A and B are each as de?ned in Table 1 With 

X:CH3; ZICl 

[0238] Table 3 I 

[0239] A and B are each as de?ned in Table 1 With 

[0240] In addition to the compounds mentioned in the 
preparation examples, the following compounds of the for 
mula (I-2-a) may be speci?cally mentioned: 
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[0241] Table 5 
[0242] A and B are each as de?ned in Table 4 With 

X:CH3; Z:Cl 

[0243] Table 6: 
[0244] A and B are each as de?ned in Table 4 With 

X:Cl; Z;CH3 
[0245] In addition to the compounds mentioned in the 
preparation examples, the following compounds of the for 
mula (I-3-a) may be speci?cally mentioned: 

TABLE 7 

|_CH2J 

17 
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TABLE 7-continued 

[0246] Table 8 

[0247] A and B are each as de?ned in Table 7 With 

X:CH3; 2;c1 

[0248] Table 9 

[0249] A and B are each as de?ned in Table 7 With 

[0250] In addition to the compounds mentioned in the 
Preparation Examples, the following compounds of the 
formula (I-4-a) may be speci?cally mentioned: 

TABLE 10 

CH3 
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TABLE 10-continued 

A OH Z 

D / \ 
o 

o X 

A D 

CH3 

CH3 : F 

F 

CH3 

Q6 
Q1 

CH3 

4©ioc113 
CH3 /@ 

s 

CH3 _ 

N / 

CH3 _ 

\ N 

CH3 _ 

\ /N 
CH3 csn9 
CH3 C3H5 

(CH2)3 
(CH2), 

C(CH3)2OC(CH3)2 

[0251] Table 11 
[0252] A and D are each as de?ned in Table 10 With 

X:CH3; ZICl 

[0253] Table 12 
[0254] A and D are each as de?ned in Table 10 With 

X:Cl; Z;CH3 
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[0255] If according to process (A) ethyl N-[(3-chloro-6 
methyl)-phenylacetyl]-1-amino-4-ethyl-cycloheXane-car 
boXylate is used as starting material, the course of the 
process according to the invention can be represented by the 
folloWing reaction scheme: 

Cl 

CZHS 
O 1. Base 

2. H+ 

H 
N 

COZCZHS CH3 

CZHS OH C1 

HN 

0 CH3 

[0256] If according to process (B) ethyl O-[(2,5-dichloro) 
phenylacetyl]-2-hydroXyisobutyrate is used, the course of 
the process according to the invention can be represented by 
the folloWing reaction scheme: 

HSC COZCZHS c1 

H3C>( 113i, 
O 2. H+ 

0 c1 

(:1 

HO 

H3C \ 
H3C 

O C1 

[0257] If according to process (C) ethyl 2-[(2-chloro-5 
methyl)-phenyl]-4-(4-methoXy)-benZylmercapto-4-methyl 
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3-oXo-valerate is used, the course of the process according 
to the invention can be represented by the following reaction 
scheme: 

H3CO 

H3C CH 
3 Acid 

—> 

5 C1 
0 

O 

Hscz/ 
0 CH3 

Cl 
HO 

H3C 
\ CH3 

H3C 
s 

O 

[0258] If, for example, according to process (D) (chloro 
carbonyl)-2-[(3-chloro-6-methyl)-phenyl]-l<etene and 
4-?uoro-propiophenone are used as starting materials, the 
course of the process according to the invention can be 
represented by the folloWing reaction scheme: 

CH3 

C=o + 

Cl 

COC1 

O 

H3C 
F —> 

[0259] If according to process (Eot) 3-[(2,5-dichloro) 
phenyl]-5,5-dimethyl-pyrrolidine-2,4-dione and pivaloyl 
chloride are used as starting materials, the course of the 
process according to the invention can be represented by the 
folloWing reaction scheme: 

J an. 24, 2002 

C1 

H3C OH CH3 

H3C \ H3C COC1 

HN CH3 
B ase 

0 C1 

[0260] If according to process (variant [3) 3-[(2,5 
dichloro)-phenyl]-4- hydroxy-S-methyl-5-phenyl-A3-dihy 
drofuran-2-one and acetic anhydride are used as starting 
materials, the course of the process according to the inven 
tion can be represented by the folloWing reaction scheme: 

Cl 

OH 

Base 

i (:1 

O 

[0261] If according to process 8-[(2-chloro-5-methyl) 
phenyl]-5,5-pentamethylene-pyrrolidine-2,4-dione and 
ethoXyethyl chloroformate are used as starting materials, the 
course of the process according to the invention can be 
represented by the folloWing reaction scheme: 




















































































