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(54) Bezeichnung : HERBIZID UND INSEKTIZID WIRKSAME 4-PHENYLSUBSTITUIERTE PYRIDAZINONE
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(57) Abstract: The invention relates to the phenyl-substituted pyridazinones of formula (I) for use as herbicides and insecticides.
In formula (I), A, B, G, X, Y and Z represent groups such as hydrogen, organic groups such as alkyl, and other groups such as ha-
logen, nitro and cyano.

(57) Zusammenfassung: Es werden phenylsubstituierte Pyridazinone der Formel (I) als Herbizide und Insektizide beschrieben. In
dieser Formel (I) stehen A, B, G, X, Y und Z fiir Reste wie Wasserstoff, organische Reste wie Alkyl, und andere Reste wie Halo-

gen,

Nitro und Cyano.
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Description

Herbicidally and insecticidally effective 4-phenyl-substituted pyridazinones

The invention relates to the technical field of the crop protection agents, in particular
that of the herbicides for the selective control of broad-leaved weed and weed

grasses in crops of useful plants.

It specifically relates to 4-phenyl-substituted pyridazinones, processes for their

preparation and their use as herbicides and insecticides.

Various publications describe substituted 4-phenylpyridazinones having herbicidal
properties. 2-Methyl-4-phenylpyridazinones are known from Stevenson et. al, J. Het.
Chem., (2005), 427 ff. WO2007/119434 A1 describes 4-phenylpyridazinones which
carry an alky! radical in the 2-position of the phenyl ring. W0O2009/035150 A2
discioses 4-phenylpyridazinones which carry an alkyl or alkoxy radical in the 2-
position of the phenyl ring and are optionally substituted at the other positions by
halogen atoms or other radicals.

However, the compounds known from these publications frequently have insufficient
herbicidal activity. Accordingly, it is an object of the present invention to provide

alternative herbicidally active compounds.

It has been found that 4-phenylpyridazinones whose phenyl ring carries certain
substituents are particularly suitable as herbicides.

The present invention provides 4-phenylpyridazinones of the formula (1) or salts
thereof
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in which

A is in each case independently of one another hydrogen, (C3-Cs)-cycloalkyl or (Cs-
Ce)-alkyl substituted by n radicals from the group consisting of halogen, (C3-Ce)-
cycloalkyl, phenyl and halophenyl,

B is independently of one another (C3-Cg)-cycloalkyl or (C4-Cg)-alkyl substituted
by n radicals from the group consisting of halogen, (C3-Cg)-cycloalkyl, phenyl and
halophenyl,

m is0,1,20r3;
n is 0, 1, 2 or 3, with the proviso that m and n are not both 0;

G s hydrogen, C(=O)R’, C(=L)MR?, SO,R?, P(=L)R*R®, C(=L)NR®R’, E or R?;

E is a metal ion equivalent or an ammonium ion;
L is oxygen or sulfur;
M is oxygen or sulfur;

R’ is (C41-Ce)-alkyl, (C2-Cg)-alkenyl, (C4-C4)-alkoxy-(C4-Ce)-alkyl, di-(C1-C4)-
alkoxy-(C+-Gg)-alkyl or (C4-C4)-alkylthio-(C4-Cg)-alkyl, each of which is substituted by
n halogen atoms,

a fully saturated 3- to 6-membered ring consisting of 3 to 5 carbon atoms and 1 to 3
heteroatoms from the group consiting of oxygen, sulfur and nitrogen which is

substituted by n radicals from the group consisting of halogen, (C4-Cy4)-alkyl and
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(C4-Cs)-alkoxy,

(Cs-Ce)-cycloalkyl, phenyl, phenyl-(C4-C,)-alkyl, heteroaryl, phenoxy-(C+-Cy)-alkyl or
heteroaryloxy-(C+-C4)-alkyl substituted by n radicals from the group consisting of
halogen, (C4-C4)-alkyl and (C4-C,)-alkoxy;

R?  is (C1-Cs)-alkyl, (Co-Ce)-alkenyl, (C1-Cs)-alkoxy-(C4-Cg)-alkyl or di-(C1-Ca)-
alkoxy-(C4-Cs)-alkyl, each of which is substituted by n halogen atoms,

or is (C3-Cg)-cycloalkyl, phenyl or benzyl, each of which is substituted by n radicals
from the group consisting of halogen, (C4-C4)-alkyl and (C4-C,4)-alkoxy;

R® R*and R® are each independently of one another (C4-Cg)-alkyl which is
substituted by n halogen atoms, (C4-C,)-alkoxy, N-(C+-Cg)-alkylamino, N,N-di~(C;-
Ce)-alkylamino, (C4-C,)-alkylthio, (C2-C4)-alkenyl or (C3-Cs)-cycloalkylthio,

or phenyl, benzyl, phenoxy or phenylthio which is substituted by n radicals from the
group consisting of halogen, {C,-Cy4)-alkyl and (C4-C4)-alkoxy;

R®and R’ are each independently of one another hydrogen,

(C4-Ce)-alkyl which is substituted by n halogen atoms, (Cs-Cs)-cycloalkyl, (C2-Cs)-
alkenyl, (C1-Cg)-alkoxy or (C1-Cg4)-alkoxy-(C4-Cs)-alkyl,

phenyl or benzyl, each of which is substituted by n radicals from the group consisting
of halogen, {C4-C,)-alkyl and (C1-C4)-alkoxy;

or R®and R’ together with the nitrogen atom to which they are attached form a 3- to

6-membered ring which contains 2 to 5 carbon atoms and 0 or 1 oxygen or sulfur
atoms;

and

a) X is hydrogen, (C4-Cg)-alkyl or (C3-Cs)-cycloalkyl;
Y is halogen, cyano, nitro, halo-(C1-Cg)-alkyl, halo-(C4-Cg)-alkoxy, {Cz-
Ce)-cycloalkyl, (C1-Cs)-alkoxy or is phenyl which is substituted by n halogen
atoms,

Z is hydrogen, halogen, cyano, nitro, {C4-Cg)-alkyl, halo-{C4-Cg¢)-alkyl,
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halo-(C1-Cg)-alkoxy, (C3-Cg)-cycloalkyl or is phenyl which is substituted by n
halogen atoms;

or
5
b) X is halogen, cyano, nitro or is (C4-Ce)-alkyl, (C3-Cg)-cycloalkyl, (C1-Cg)-
alkoxy or phenyl, each of which is substituted by n halogen atoms;
Y and Z are each independently of one another hydrogen, halogen, cyano,
nitro, (Ca-Ce)-cycloalkyl or are (C4-Cg)-alkyl, (C4-Cg)-alkoxy or phenyl, each of
10 which is substituted by n halogen atoms.

If G and/or B are hydrogen, the compounds of the formula (I) according to the

invention can, depending on external conditions such as pH, solvent and

temperature, be present in various tautomeric structures which are all embraced by
15  the general formula (1)

OH 0O 0
V4 z Z
N\ / J
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In all the stuctures below, the substituents have, unless defined otherwise, the same

20 meaning as given above for the compounds of the formula (1).

Compounds of the formula (l) according to the invention in which G is hydrogen can

be prepared, for example, according to the method given in Scheme 1 by a base-
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induced condensation reaction of compounds of the formula (I1). Here, R® is (C4-Cs)-

alkyl, in particular methyl or ethyl.

Scheme 1
A
>/—COZR‘“‘ 7
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/ Y
B X
(1
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Scheme 1
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The compounds of the formula (Il) are novel and also form part of the subject matter
of the present invention. They can be prepared, for example, according to the
method given in Scheme 1a by reaction of hydrazonocarboxylic acid derivatives with
phenylacetic acid derivatives. Here, U is a leaving group introduced by reagents for
activating carbonxylic acids, such as carbonyldiimidazole, carbonyldiimides (such as,
for example, dicyclohexylcarbodiimide), phosphorylating agents (such as, for
example, POCIl;, BOP-CI), halogenating agents such as, for example, thionyl

chloride, oxalyl chloride, phosgene or chloroformic esters. Such methods are also

known to the person skilled in the art from WO02007/119434 and the documents cited

therein.
Scheme 1a
A A .
>/7 COR 5 />—C02R z
N\ _— N\
+
N—H U Y /N Y
g 0 B o X

(I
I
Compounds of the formula (l1) can also be prepared, for example, according to the
method shown in Scheme 1b, by the reaction, known to the person skliied in the art
from Zh. Obs. Khim. 1992, 62, 2262, of hydrazides (lla) with ketocarboxylic acids of
the formula A-CO-CO,R®.
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Scheme 1b
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B 0] X B 0] X
(Ita) (1)

The hydrazides of the formula (l1a) shown in Scheme 1b are novel and also form part
of the subject matter of the present invention. They can be prepared, for example, by
reacting hydrazines of the formula B-NH-NH, with the phenylacetic acid derivatives
shown in Schema 1a according to the method described in J. Org. Chem. 1980, 45,
3673. The hydrazides shown in Scheme 1a can be prepared from the ketocarboxylic
acids A-CO-CO2R® shown in Scheme 1b, which are known per se, for example
according to the methods described in J. Med. Chem. 1985 (28), 1436.

The free phenylacetic acids required for preparing the phenylacetic acid derivatives
shown in Schema 1a, i.e. those in which U is hydroxyl, are known or can be
prepared by processes which are known per se, for example from WO 2005/075401,
WO 2001/96277, WO 1996/35664 and WO 1996/25395.

However, certain phenylacetic acid derivatives can also be prepared using acetic
ester enolates in the presence of palladium catalysts, for example formed from a
palladium source (for example Pd,(dba); or Pd(OAc),) and a ligand (for example (t-
Bu)sP, iMes*HCI or 2’-(N,N-dimethylamino)-2-(dicyclohexylphosphanyl)biphenyl)
(WO 2005/048710, J. Am. Chem. Soc 2002. 124,. 12557, J. Am. Chem. Soc 2003.
125, 11176 or J. Am. Chem. Soc. 2001, 123, 799). In addition, certain substituteq
aryl halides can be converted under copper catalysis into the corresponding
substituted malonic esters (for example described in Org. Lett. 2002, 2, 269, WO
2004/108727), which can be converted by known methods into phenylacetic acids.

Compounds of the formula (I) according to the invention in which G is hydrogen can
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also be prepared, for example, according to the method given in Scheme 2 by

reacting compounds of the formula (1) in which G is R® with strong mineral bases

such as sodium hydroxide or potassium hydroxide, or in concentrated mineral acids

such as hydrobromic acid.

Scheme 2
A OR® A OH
z z
N/ \ H* or _ N/ \
\N OH- - \N
/ Y / Y
B o) X B o) X

Compounds of the formula (I) according to the invention in which G is C(=0)R" can
also be prepared, for example, by reactions known to the person skilled in the art of
compounds of the formula (1) in which G is hydrogen with carbonyl halides of the
formula Hal-CO-R" or with carboxylic anhydrides of the formula R'-CO-O-CO-R'

Compounds of the formula (1) according to the invention in which G is C(=L)MR? can
also be prepared, for example, by reactions known to the person skilled in the art of
compounds of the formula (1) in which G is hydrogen with a) chloroformic esters or
chloroformic thioesters of the formula R-M-COOR or b) with chloroformyl halides or
chloroformyl thiohalides.

Compounds of the formula (1) according to the invention in which G is SO,R? can
also be prepared, for example, by reactions known to the person skilled in the art of
compounds of the formula (1) in which G is hydrogen with sulfonyl chlorides of the
formula R*-SO,-Cl.

Compounds of the formula (I} according to the invention in which G is P(=L)R*R® can
also be prepared, for example, by reactions known to the person skilled in the art of
compounds of the formula (1} in which G is hydrogen with phosphoryl chiorides of the
formula Hal-P(=L)R*R®.

Compounds of the formula (l) according to the invention in which G is E can also be
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prepared, for example, by reactions known to the person skilled in the art of

compounds of the formula (1) in which G is hydrogen with metal compounds of the

formula Me(OR'®), or with amines. Here, Me is a mono- or divalent metal ion,

preferably an alkali or alakline earth metal such as lithium, sodium, potassium,
magnesium or calcium. The index tis 1 or 2. An ammonium ion is the group NH4* or

R®¥PR™RR'N* in which R"?, R™ R'® and R'®independently of one another are

preferably (C4-Cg)-alkyl or benzyl.

Compounds of the formula (1) according to the invention in which G is C(=L)NR®R’
can aiso be prepared, for example, by reactions known to the person skilled in the
art of compounds of the formula (1) in which G is hydrogen with isocyanates or
isothiocyanates of the formula R®-N=C=L or with carbamoyl chlorides or
thiocarbamoyl chlorides of the formula R®°R’N-C(=L)CI.

Compounds of the formula (1) according to the invention in which G is R® can also be
prepared, for example, by reactions known to the person skilled in the art of
compounds of the formula (1} in which G is hydrogen with compounds of the formula
RE-W in which W is chlorine, bromine, iodine or R®-S0,-0. R® is C-Cg-alkyl, phenyl,
tolyl or halo-C4-Ce-alkyl, preferably methyl, trifluoromethyl or tolyl.

Compounds of the formula (1) according to the invention in which G is R® can also be
prepared, for example, according to Scheme 3 by reactions known to the person
skilled in the art of compounds of the formula (Ill) with compounds of the formula
(IV). Here, Z’ is bromine or iodine and Q is a trialkyltin group, a magnesium halide
group or, preferably, a boronic acid or an ester thereof. These reactions are usually
carried out in the presence of a catalyst (for example a Pd salt or a Pd complex) and

in the presence of a base (for example sodium carbonate, potassium phosphate).
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Scheme 3
A OR® A OR®
X
z
X ——
\
N
/ z /N Y

B O B X

() (V) (1)

Depending on the nature of the substituents defined above, the compounds of the
formula (1} have acidic or basic properties and may be also to form salts, if
appropriate also inner salts or adducts, with inorganic or organic acids or bases or
with metal ions. If the compounds of the formula (l) carry amino groups, alkylamino
groups or other groups which induced basic propetrties, these compounds may be
reacted with acids to salts, or they are directly obtained as salts in the synthesis.
Examples of inorganic acids are hydrohalic acids such as hydrofluoric acid,
hydrochloric acid, hydrobromic acid and hydroiodic acid, sulfuric acid, phosphoric
acid and nitric acid, and acidic salts such as NaHSQO4 and KHSO,.

Suitable organic acids are, for example, formic acid, carbonic acid and alkanoic
acids such as acetic acid, triflucroacetic acid, trichloroacetic acid and propionic acid
and also glycolic acid, thiocyanic acid, lactic acid, succinic acid, citric acid, benzoic
acid, cinnamic acid, oxalic acid, alkylsulfonic acids (sulfonic acids having straight-
chain or branched alkyl radicals of 1 to 20 carbon atoms), arylsulfonic acids

or -disulfonic acids (aromatic radicals such as phenyl and naphthyl which carry one
or two sulfonic acid groups), alkylphosphonic acids (phosphonic acids having
straight-chain or branched alkyl radicals having 1 to 20 carbon atoms),
arylphosphonic acids or — diphosphonic acids (aromatic radicals such as phenyl and
naphthyl which carry one or two phosphonic acid radicals), where the alkyl or aryl
radicals may carry further substituents, for example p-toluenesulfonic acid, salicylic
acid, p-aminosalicylic acid, 2-phenoxybenzoic acid, 2-acetoxybenzoic acid, etc.
Suitable metal ions are in particular the ions of the elements of the second main

group, in particular calcium and magnesium, the third and fourth main group, in
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particular aluminum, tin and lead, and also of the first to eigth transition group, in

particular chromium, manganese, iron, cobalt, nickel, copper, zinc and others.

Particular preference is given to the metal ions of the elements of the fourth period.

Here, the metals may be present in the different valencies that they can assume.

If the compounds of the formula (1) carry hydroxyl groups, carboxyl groups or other

groups which induce acidic properties, these compounds can be reacted with bases

to salits.

Suitable bases are, for example, hydroxides, carbonates, bicarbonates of the alkali

and alkaline earth metals, in particular those of sodium, potassium, magnesium and

calcium, furthermore ammonia, primary, secondary and tertiary amins having (C4-

C4)-alkyl groups, mono-, di- and trialkanolamines of (C4-C4)-alkanols, choline and

also chlorocholine.
Halogen is fluorine, chlorine, bromine and iodine.

A metal ion equivalent is a metal ion having a positive charge, such as Na®, K",
(Mg* 112, (Ca® )2, MgH", CaH", (AP")13 (Fe** )12 or (Fe* ).

Alkyl is a saturated straight-chain or branched hydrocarbon radical having 1 to 8
carbon atoms, for example C4-Cg-alkyl such as methyl, ethyl, propyl, 1-methylethyl,
butyl, 1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl, pentyl, 1-methylbutyl, 2-
methylbutyl, 3-methylbutyl, 2,2-dimethylpropy!, 1-ethylpropyl, hexyl, 1,1-
dimethylpropyl, 1,2-dimethylpropyl,1-methylpentyl, 2-methylpentyl, 3-methylpentyl, 4-
methylpentyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,2-
dimethylbutyl, 2,3-dimethylbutyl, 3,3-dimethylbutyl, 1-ethylbutyl, 2-ethylbutyl, 1,1,2-
trimethylpropyl, 1,2,2-trimethylpropyl, 1-ethyl-1-methylpropyl and 1-ethyl-2-methyl-
propyl.

Haloalkyl is a straight-chain or branched alkyl group having 1 to 8 carbon atoms (as
mentioned above), where some or all of the hydrogen atoms in this group may be
replaced by halogen atoms, for example C;-C;-haloalkyl such as chloromethyl,

bromomethyl, dichloromethyl, trichloromethyl, fluoromethyl, difluoromethyi, trifluoro-
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methyl, chlorofluoromethyl, dichlorofluoromethyl, chlorodifluoromethyl, 1-chloroethyl,

1-bromoethyl, 1-fluoroethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl, 2-

chloro-2-fluoroethyl, 2-chloro-2,2-difluoroethyl, 2,2-dichloro-2-fluoroethyl, 2,2,2-

trichloroethyl, pentafluoroethyl and 1,1,1-trifluoroprop-2-yi.

Alkenyl is an unsaturated straight-chain or branched hydrocarbon radical having 2 to
8 carbon atoms and a double bond in any position, for example C,-Cs-alkenyl such
as ethenyl, 1-propenyl, 2-propenyl, 1-methylethenyl, 1-butény|, 2-butenyl, 3-butenyl,
1-methyl-1-propenyl, 2-methyl-1-propenyl, 1-methyl-2-propenyl, 2-methyl-2-propeny/|,
1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 1-methyl-1-butenyl, 2-methyl-1-
butenyl, 3-methyl-1-butenyl, 1-methyl-2-butenyl, 2-methyl-2-butenyl, 3-methyl-2-
butenyl, 1-methyl-3-butenyl, 2-methyl-3-butenyl, 3-methyl-3-butenyl, 1,1-dimethyl-2-
propenyl, 1,2-dimethyl-1-propenyl, 1,2-dimethyi-2-propenyl, 1-ethyl-1-propenyl, 1-
ethyl-2-propenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 1-methyl-1-
pentenyl, 2-methyl-1-pentenyl, 3-methyl-1-pentenyl, 4-methyl-1-pentenyl, 1-methyl-2-
pentenyl, 2—methy|-2-pentenyl, 3-methyl-2-pentenyl, 4-methyl-2-pentenyl, 1-methyl-3-
pentenyl, 2-methyl-3-pentenyl, 3-methyl-3-pentenyl, 4-methyl-3-pentenyl, 1-methyl-4-
pentenyl, 2-methyl4-pentenyl, 3-methyl-4-pentenyl, 4-methyl-4-pentenyl, 1,1-
dimethyl-2-butenyl, 1,1-dimethyl-3-butenyl, 1,2-dimethyl-1-butenyl, 1,2-dimethyl-2-
butenyl, 1,2-dimethyl-3-butenyl, 1,3-dimethyl-1-butenyl, 1,3-dimethyl-2-butenyl, 1,3-
dimethyi-3-butenyl, 2,2-dimethyl-3-butenyl, 2,3-dimethyl-1-butenyl, 2,3-dimethyl-2-
butenyl, 2,3-dimethyl-3-butenyl, 3,3-dimethyl-1-butenyl, 3,3-dimethyl-2-butenyl, 1-
ethyl-1-butenyl, 1-ethyl-2-butenyl, 1-ethyl-3-butenyl, 2-ethyl-1-butenyl, 2-ethyl-2-
butenyl, 2-ethyl-3-butenyl, 1,1,2-trimethyl-2-propenyl, 1-ethyl-1-methyl-2-propenyl, 1-
ethyl-2-methyl-1-propeny! and 1-ethyl-2-methyl-2-propenyl.

AIkoxy‘is a saturated straight-chain or branched alkoxy radical having 1 to 8 carbon
atoms, for example C;-Ce-alkoxy such as methoxy, ethoxy, propoxy, 1-methylethoxy,
butoxy, 1-methylpropoxy, 2-methylpropoxy, 1,1-dimethylethoxy, pentoxy, 1-
methylbutoxy, 2-methylbutoxy, 3-methylbutoxy, 2,2-dimethylpropoxy, 1-ethylpropoxy,
hexoxy, 1,1-dimethylpropoxy, 1,2-dimethylpropoxy,1-methylpentoxy, 2-
methylpentoxy, 3-methylpentoxy, 4-methylpentoxy, 1,1-dimethylbutoxy, 1,2-
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dimethylbutoxy, 1,3-dimethylbutoxy, 2,2-dimethylbutoxy, 2,3-dimethylbutoxy, 3,3-
dimethylbutoxy, 1-ethylbutoxy, 2-ethylbutoxy, 1,1,2-trimethylpropoxy, 1,2,2-trimethyl-
propoxy, 1-ethyl-1-methylpropoxy and 1-ethyl-2-methylpropoxy;
Haloalkoxy is a straight-chain or branched alkoxy group having 1 to 8 carbon atoms
(as mentioned above), where some or all of the hydrogen atoms in this group may
be replaced by halogen atoms as mentioned above, for example C+-C,-haloalkoxy
such as chloromethoxy, bromomethoxy, dichloromethoxy, trichloromethoxy,
fluoromethoxy, difluoromethoxy, trifluoromethoxy, chlorofluoromethoxy,
dichlorofluoromethoxy, chlorodifluoromethoxy, 1-chloroethoxy, 1-bromoethoxy, 1-
fluoroethoxy, 2-fluoroethoxy, 2,2-difluoroethoxy, 2,2,2-trifluoroethoxy, 2-chloro-2-
fluoroethoxy, 2-chlor-2,2-difluoroethoxy, 2,2-dichloro-2-fluoroethoxy, 2,2,2-
trichloroethoxy, pentafluoroethoxy and 1,1,1-trifluoroprop-2-oxy.

Alkylthio is a saturated straight-chain or branched alkylthio radical having 1 to 8
carbon atoms, for example C4-Cg-alkyithio such as methyithio, ethylthio, propylthio,
1-methylethylthio, butylthio, 1-methyl-propylthio, 2-methylpropylthio, 1,1-
dimethylethylthio, pentylthio, 1-methylbutylthio, 2-methylbutylthio, 3-methylbutyithio,
2,2-di-methylpropyilthio, 1-ethy|probylthio, hexylthio, 1,1-dimethylpropylthio, 1,2-di-
methylpropylthio, 1-methylpentylthio, 2-methylpentyithio, 3-methylpentylthio, 4-
methylpentylthio, 1,1-dimethylbutylthio, 1,2-dimethylbutylthio, 1,3-dimethyl-butylthio,
2,2-dimethylbutylthio, 2,3-dimethylbutylthio, 3,3-dimethylbutylthio, 1-ethylbutylthio, 2-
ethylbutylthio, 1,1,2-trimethylpropylthio, 1,2,2-trimethylpropylthio, 1-ethyl-1-
methylpropyithio and 1-ethyl-2-methylpropylthio;

Haloalkylthio is a straight-chain or branched alkylthio group having 1 to 8 carbon
atoms (as mentioned above), where some or all of the hydrogen atoms in this group
may be replaced by halogen atoms as mentioned above, for example C4-Co-
haloalkylthio such as chlioromethyithio, bromomethylthio, dichloromethyithio,
trichloromethylthio, fluoromethylthio, difluoromethyilthio, trifluoromethylthio,
chlorofluoromethylthio, dichlorofluoromethylthio, chiorodifluoromethylthio, 1-
chloroethyithio, 1-bromoethylthio, 1-fluoroethylthio, 2-fluoroethylthio, 2,2-
difluoroethylthio, 2,2,2-trifluoroethylthio, 2-chloro-2-fluoroethylthio, 2-chloro-2,2-di-
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fluoroethylthio, 2,2-dichloro-2-fluoroethylthio, 2,2,2-trichloroethyithio,

pentafluoroethylthio and 1,1,1-trifluoroprop-2-ylthio.

Heteroaryl is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 3-
isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl, 1-
pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-
thiazolyl, 4-thiazolyl, 5-thiazolyl, 1-imidazolyt, 2-imidazolyl, 4-imidazolyl, 5-imidazolyl,
1,2,4-oxadiazol-3-yl, 1,2,4-oxadiazol-5-yl, 1,2,4-thiadiazol-3-yl, 1,2,4-thiadiazol-5-yl,
1,3,4-oxadiazol-2-yl, 1,3,4-thiadiazol-2-yi, 1,2 4-triazol-1-yl, 1,2,4-triazol-3-yl, 1,2,4-
triazol-4-yl, 1,2,4-triazol-5-yl, 1,2,3-triazol-1-yl, 1,2,3-triazol-2-yl, 1,2,3-triazol-4-yI,
tetrazol-1-yl, tetrazol-2-yl, tetrazol-5-yl, indol-1-yl, indol-2-yl, indol-3-yl, isoindol-1-yl,
isoindol-2-yl, benzofur-2-yl, benzothiophen-2-yl, benzofur-3-yl, benzothiophen-3-yl,
benzoxazol-2-yl, benzothiazol-2-yl, benzimidazol-2-yl, indazoi-1-yl, indazol-2-yl,
indazol-3-yl, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 3-pyridazinyl, 4-pyridazinyl, 2-
pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyl, 1,3,5-triazin-2-yl, 1,2,4-triazin-3-
yl, 1,2,4-triazin-5-yl or 1,2 4-triazin-6-yl. This heteroaryl is in each case unsubstituted
or mono- or polysubstituted by identical or different radicals selected from the group
consisting of fluorine, chlorine, bromine, iodine, cyano, hydroxyl, mercapto, amino,
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, cyclopropyl,
1-chlorocyclopropyl, vinyl, ethynyl, methoxy, ethoxy, isopropoxy, methylthio,
ethylthio, trifluoromethylthio, chlorodifluoromethyl, dichlorofluoromethyl,
chlorofluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, fluoromethyl,
difluoromethyl, triflucromethyl, 2,2,2-trifluorethyl, trifluoromethoxy, trifluoromethylthio,
2,2 2-trifluoroethoxy, 2,2-dichloro-2-fluoroethyl, 2,2-difluoro-2-chloroethyl, 2-chloro-2-
fluoroethyl, 2,2,2-trichloroethyl, 2,2,2-trifluoroethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2-
methoxyethoxy, acetyl, propionyl, methoxycarbonyl, ethoxycarbonyl, N-methylamino,
N,N-dimethylamino, N-ethylamino, N,N-diethlylamino, aminocarbonyi,
methylaminocarbonyl, dimethylaminocarbonyl, dimethylcarbamoylamino,
methoxycarbonylamino, methoxycarbonyloxy, ethoxycarbonylamino,
ethoxycarbonyloxy, methylsulfamoyl, dimethylsulfamoyl, phenyl or phenoxy.

Depending inter alia on the nature of the substituents, the compounds of the formula
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(1) can be present as geometrical and/or optical isomers or isomer mixtures of
varying composition which, if appropriate, can be separated in a customary manner.
The present invention provides both the pure isomers and the isomer mixtures, their
preparation and use and compaositions comprising them. However, hereinbelow, for
the sake of simplicity, compounds of the formula (1) are always referred to, although
this is meant to include both the pure compounds and, if appropriate, mixtures

having varying proportions of isomeric compounds.

If a group is polysubstituted by radicals, this is to be understood as meaning that this
group is substituted by one or more identical or different radicals from the radicals
mentioned.

Preference is given to compounds of the general formulae (l-a), (I-b), (I-c), (I-d), (I-e),
(I-f) and (I-g):

A OH A O—C(=0)R’
/ \ z / Z
"\ (l-a) N \ (I-b)
N Y N
/ / Y
B o} X B fo) X
A 0—C(=L)MR? A 0—S0,R’
7\ z 7\ z
"\ (I-c) N (1-d)
N Y N Y
B o X B o X
A 0—P(=L)R'R® A O—C(=L)NR6|R7
7\ ‘ 7 N\ ‘
" (l-e) N (I-f)
N Y N Y
B o X B o X
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A O—E
7 N\ z
N\N (I-g)
/ Y
B Q X

Preference is also given to compounds of the general formula (1) in which
A is (C3-Cg)-cycloalkyl, (C;-Ce)-cycloalkyl-(C1-Ce)-alkyl, benzyt, halophenyl-(C+-
Ce)-alkyl or is (C1-Cg)-alkyl which is substituted by n halogen atoms;

B is (Ca-Ceg)-cycloalkyl, (C3-Cs)-cycloalkyl-(C1-Ce)-alkyl, benzyl, halophenyl-(C;-
Ce)-alkyl or is (C4-Cs)-alkyl which is substituted by n halogen atoms;

m is0,1,20r3;

n is 0, 1, 2 or 3, with the proviso that m and n are not both 0;

G s hydrogen, C(=0)R", C(=L)MR?, SO,R?, P(=L)R*R®, C(=L)NR®R’, or E;
E  isNa’, K’ (Mg*), (Ca?*)z, R™®R™R™R"N" or NH,";

R13, R14, R" and R16 are independently of one another (C4-Cs)-alkyl or benzyl;
L is oxygen;

M is oxygen;

R' s (C4-Ce)-alkyl which is substituted by n halogen atoms or is (C3-Ce)-

cycloalkyl, phenyl or phenyl-(C4-C,)-alkyl, each of which is substituted by n radicals
from the group consisting of halogen, (C1-C,)-alkyl and (C1-C4)-alkoxy;
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R?  is (C4-Ce)-alkyl which is substituted by n halogen atoms or is (C3-Cg)-

cycloalkyl, phenyl or benzyl, each of which is substituted by n radicals from the group

consisting of halogen, (C4-Cy4)-alkyl and (C4-C,4)-alkoxy;

R? R*and R® are each independently of one another (C4-Cg)-alkyl which is
substituted by n halogen atoms or are phenyl or benzyl which are substituted by n

radicals from the group consisting of halogen, (C-C4)-alkyl and (C4-Cs)-alkoxy;

R®and R’ are each independently of one another hydrogen, (C4-Cg)-alkyl which is
substituted by n halogen atoms or phenyl or benzyl which are substituted by n
radicals from the group consisting of halogen, (C1-Cs)-alkyl and {C+-C,)-alkoxy;

and

a) X is hydrogen, methyl, ethyl or cyclopropyi;

Y is halogen, cyano, nitro, halo-(C4-Cg)-alkyl, halo-(C4-Cg)-alkoxy, (Cs-
Ce)-cycloalkyl, (C4-Cg)-alkoxy or phenyl which is substituted by n
halogen atoms,

p4 is hydrogen, halogen, halo-(C4-Cg)-alkyl, halo-(C1-Cg)-alkoxy, (C3-Ce)-
cycloalkyl or phenyl which is substituted by n halogen atoms,

or

b) X is halogen, cyano, nitro, halo-(C-Cg)-alkyl, halo-(C4-Cg)-alkoxy, (Cs-
Ce)-alkoxy or (C3-Cg)-cycloalkyl;

Y is hydrogen, halogen, cyano, nitro, (C3-Cg)-cycloalkyl, is (C+-Cg)-alkyl,
(C4-Ce)-alkoxy or phenyl, each of which is substituted by n halogen
atoms;

Y4 is hydrogen, halogen, cyano, nitro, (Cs-Cs)-cycloalkyl or is (C1-Cs)-alkyl,
(C+-Ce)-alkoxy or phenyl, each of which is substituted by n halogen
atoms.
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Particular preference is given to compounds of the general formula (1) in which

A

is cyclopropyl, cyclopropylmethyl, benzyl, 2-chlorophenylmethyl, 3-

chlorophenylmethyl or 4-chlorophenylmethyl;

B

is hydrogen, 2,2-difluoroethyl, 2,2,2-trifluoroethyl, cyclopropyl,

cyclopropylmethyl, benzyl, 2-chlorophenylmethyl, 3-chlorophenylmethyl or 4-chloro-

phenylmethyl;

G

R2

is hydrogen, C(=0)R", C(=L)MR?, SO,R?, P(=L)R*R®, C(=L)NR®R’, E or R?;
is Na*, K*, (Mg®)12, (Ca®)12, (CH3)sN* or NH,™;

ié oxygen;

is oxygen;

is {C4-Cg)-alkyl or (C3-Cg)-cycloalkyl;

is (C1-Ce)-alkyl, (C3-Cs)-cycloalkyl or benzyl;

R®, R*and R® are each independently of one another (C+-Cs)-alkyl, phenyl or benzyl;

R®and R are each independently of one another hydrogen, (C+-Cs)-alkyl, phenyl or
benzyl;

and

a)

X is hydrogen, methyl or ethyl;

Y is fluorine, bromine, chlorine, iodine, cyano, nitro, cyclopropyl, methoxy,

ethoxy, trifluoromethyl or triflucromethoxy, phenyl or halophenyt;
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Z is hydrogen, fluorine, bromine, chlorine, iodine, methyl, ethyl, methoxy,
ethoxy, trifluoromethyl or cyclopropyi;

or
b) X is fluorine, bromine, chlorine, iodine, cyano, nitro, methoxy, ethoxy,
trifluoromethyl, trifluoromethoxy or cyclopropyl;
Y is hydrogen, fluorine, bromine, chlorine, iodine, methyl, ethyl, methoxy,
ethoxy, trifluoromethyl, trifluoromethoxy or cyclopropyl;
Z is hydrogen, fluorine, bromine, chlorine, iodine, methyl, ethyl, methoxy,

ethoxy, trifluoromethyl, trifluoromethoxy, cyclopropyl, chlorophenyl or

fluorophenyl.
Very particular preference is given to the compounds of the general formula (1) listed
in Tables 1 to 94 which can be obtained analogously to the methods mentioned

here.

The abbreviations used are defined below:

Bz = benzyl c-Pr = cyclopropyl Et = ethyl
i-Bu = isobutyl t-Bu = tertiary butyl i-Pr = isopropyl
Me = methyl Ph = phenyl ¢ = cyclo
Table 1: Compounds of the general formula (1) according to the invention in

which G is hydrogen, A is methyl and B is cyclopropylmethyl.

H,C OH
z
NN
\
N Y
|>—/ o X

No. X Y Z

1 F H H
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No. X Y 4
3 Br H H
4 | H H
5 OMe H H
6 EtO H H
7 CF, H H
8 CN H H
9 NO, H H
10 OCF; H H
11 H 3-CF; H
12 H 3-Me H
13 H 3-F H
14 H 3-Cl H
15 H 3-CN H
16 H 3-Br H
17 H 3-l H
18 H 3-NO, H
19 H 3-0CF; H
20 H 3-OMe H
21 H 3-EtO H
22 H 4-CF; H
23 H 4-Me H
24 H 4-F H
25 H 4-Cl H
26 H 4-CN H
27 H 4-Br H
28 H 4-| H
29 H 4-NO, H
30 H 4-OCF, H
31 H 4-OMe H
32 H 4-EtO H
33 Cl 4-Cl H
34 H 3-Cl 4-Cl
35 Br 4-Cl H
36 Cl H 6-Cl
37 Cl H 6-F
38 F H 6-F
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No. X Y Y4
39 Me 4-Cl H
40 Me 4-Br H
41 Me 4-1 H
42 Cl 4-Cl 6-Cl
43 Cl 6-Me 4-Br
44 Cl 6-Me 4-Cl
45 Br 6-Me 4-Cl
46 Br 6-Me 4-Br
47 OMe 6-Me 4-Cl
48 EtO 6-Me 4-Cl
49 Cl 6-Me 4-Br
50 Cl 6-Et 4-Cl
51 Br 6-Et 4-Cl
52 Br 6-Et 4-Br
53 OMe 6-Et 4-Cl
54 EtO 6-Et 4-Cl
55 Br 4-Me 6-Br
56 Cl 4-Me 6-Cl
57 OMe 4-Me 6-Me
58 EtO 4-Me 6-Me
59 OMe 6-Et 4-Me
60 EtO 6-Et 4-Me
61 Cl 4-Me 6-Et
62 Et 6-Et 4-Cl
63 Et 6-Me 4-Br
64 Et 6-Et 4-Br
65 Et 6-Me 4-Ct
66 Et 6-Me 4-Br
67 OMe 4-Me 6-Cl
68 EtO 4-Me 6-Cl

69 | H 4-Me
70 I 6-Me H
71 I 6-Et H
72 | 4-Me 6-Me
73 | 6-Et 4-Me
74 [ 6-Me 4-Cl
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No. X Y Y4
75 I 6-Et 6-Cl
76 | 6-Cl 4-Me
77 Me 4-| H
78 Et 4- H
79 Et 4-| 6-Me
80 Et 4-| 6-Et
81 Cl 6-Me 4-|
82 Cl 6-Et 4-|
83 c-Pr H H
84 c-Pr 4-Me H
85 c-Pr H 6-Me
86 c-Pr 6-Et H
87 c-Pr 4-Me 6-Me
88 c-Pr 6-Et 4-Me
89 c-Pr 4-Me 6-Cl
90 c-Pr 6-Et 4-Cl
91 c-Pr 4-Ci 6-Me
92 Me 4-c-Pr H
93 Et 4-c-Pr H
94 Me 4-c-Pr 6-Me
95 Et 4-c-Pr 6-Me
96 Et 4-c-Pr 6-Et
97 Cl 6-Me 4-c-Pr
98 Cl 6-Et 4-c-Pr
99 Et 6-Et 4-l
100 Cl 6-F 3-Me
101 F 6-F 3-F
102 EtO 6-F 3-F
103 F 6-F 3-EtO
104 F, H 5-Cl
105 H 3-CF; 5-CF,
106 Me 4-OCF; H
107 OCF;, 4-Me H
108 OCF; 5-Me H
109 OCF; 6-Me H
110 OCF; 6-Et H
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No. X Y z
111 Me 5-OCF, H
112 Me 3-OCF; 6-Me
113 Br 4-OCF, 6-Cl
114 Br 4-OCF, 6-Br
115 OMe 4-0OCF;, 6-Br
116 OMe 4-OCF, 6-Cl
117 cl 4-OCF, 6-Cl
118 OMe 4-OCF, 6-Cl
119 OMe 4-OCF, 6-Br
120 Me 4-OCF, 6-Me
121 cl 4-OCF, 6-Me
122 OCF;, 6-Cl 4-Br
123 OCF, 6-Me 4-Me
124 OCF, 6-OMe 4-Cl
125 OCF, 6-Cl 4-Me
126 Cl 5-OCF, H
127 Br -5-OCF;, H
128 OCF; 6-Et 4-Cl
129 Br 4-Cl 6-Br
130 Br 4-Cl 6-Cl
131 Br 4-Me 6-Cl
132 cl 3-Me 6-Cl
133 Cl 3-F 6-F
134 F 3-Me 6-F
135 F 4-OMe 6-F
136 F 3-OMe 6-F
137 cl 3-Cl 6-F
138 cl 4-Et 6-Cl
139 cl 4-Et 6-Br
140 cl . 3-Br 6-Cl
141 cl ' 4-CF, 6-F
142 Cl 4-CF, 6-Cl
143 cl 3-Cl 6-Cl
144 cl 3-CF, 6-Cl
145 F 3-F 6-NO,
146 F 4-NO, 6-F
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No. X Y Z
147 Cl 4-CF, 6-NO,
148 Br 6-NO, H
149 F 4-CF; 6-F
150 Br 6-Br H
151 Cl 3-OMe 6-F
152 F 3-OMe 6-Cl
1563 F 4-Cl 6-F
154 F 4-Br 6-F
155 F 4-Br 6-Br
156 cl 4-Br 6-Cl
157 F 4-EtO 6-F
158 F 3-Cl 6-F
159 Cl 3-Cl 6-Br
160 F 3-F 6-Cl
161 F 3-F 6-Br
162 F 3-F 6-1
163 Cl 8-CF; H
164 Ci 3-Cl 6-CF3
165 F 3-Cl 6-CF3
166 Cl 3-CF; 6-Cl
167 c-Pr 4-Cl 6-Cl
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Table 2: Compounds of the general formula (1) according to the invention in
which G is hydrogen, A is ethyl and B is cyclopropylmethyl and X, Y
and Z have the meanings given in Table 1.

CH,
OH
Z
N
\
N Y

Table 3: Compounds of the general formula (1) according to the invention in
which G is hydrogen, A is propyl and B is cyclopropylmethyl and X, Y
and Z have the meanings given in Table 1.

pd
<

10
Table 4: Compounds of the general formula (I} according to the invention in

which G is hydrogen, A is isobutyl and B is cyclopropylmethyi and X, Y
and Z have the meanings given in Table 1.
H,C
OH

15 Table 5: Compounds of the general formula (i) according to the invention in

which G is hydrogen, A is isopropyl and B is cyclopropylmethyl and X,
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Y and Z have the meanings given in Table 1.

Table 6: Compounds of the general formula (1) according to the invention in
which G is hydrogen, A is methyl and B is cyclobutyl and X, Y and Z

5 have the meanings given in Table 1.

H,C OH

Table 7: Compounds of the general formula (1) according to the invention in
which G is hydrogen, A is ethyl and B is cyclobutyl and X, Y and Z have
the meanings given in Table 1.

10

Table 8: Compounds of the general formula (1) according to the invention in
which G is hydrogen, A is propyl and B is cyclobutyl and X, Y and Z
have the meanings given in Table 1.
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CH,
OH
z
N
\
N Y
g4 °
Table 9: Compounds of the general formula (1) according to the invention in

which G is hydrogen, A is isobutyl and B is cyclobutyl and X, Y and Z have the
meanings given in Table 1.

Table 10:  Compounds of the general formula (1) according to the invention in
which G is hydrogen, A is isopropyl and B is cyclobutyl and X, Y and Z
have the meanings given in Table 1.

10 Table 11:  Compounds of the general formula () according to the invention in
which G is hydrogen, A is methyl and B is 2,2-difluoroethyl and X, Y
and Z have the meanings given in Table 1.
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H.C OH
X
NN
\
F N Y
AR N

Table 12:  Compounds of the general formula (I) according to the invention in
which G is hydrogen, A is ethyl and B is 2,2-difluoroethyl and X, Y and
Z have the meanings given in Table 1.

Table 13:  Compounds of the general formula (I} according to the invention in
which G is hydrogen, A is propyl and B is B 2,2-difluoroethyl and X, Y

and Z have the meanings given in Table 1.

10 Table14:  Compounds of the general formula (I) according to the invention in
which G is hydrogen, A is isobutyl and B is 2,2-diflucroethyl and X, Y and Z have the
meanings given in Table 1.
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Table 15:  Compounds of the general formula (I) according to the invention in
which G is hydrogen, A is isopropyl and B is 2,2-difluoroethyl and X, Y

and Z have the meanings given in Table 1.

Table 16:  Compounds of the general formula (1) according to the invention in
which G is hydrogen, A is methyl and B is 2,2,2-trifluoroethyl and X, Y

and Z have the meanings given in Table 1.

H,C OH
z
N\/ \
FF N Y
NAVAR S

Table 17:  Compounds of the general formula (1) according to the invention in
which G is hydrogen, A is ethyl and B is 2,2,2-trifluoroethyl and X, Y
and Z have the meanings given in Table 1.
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Table 18:  Compounds of the general formula (1) according to the invention in
which G is hydrogen, A is propyl and B is 2,2,2-trifluoroethyl and X, Y

and Z have the meanings given in Table 1.

Table 19:  Compounds of the general formula (l) according to the invention in
which G is hydrogen, A is isobutyl and B is 2,2,2-trifluoroethyl and X, Y
and Z have the meanings given in Table 1.

H,C
OH
H,C z
N
F F \N Y
L
F

10 Table 20:  Compounds of the general formula (1) according to the invention in
| which G is hydrogen, A is isopropyl and B is 2,2,2-trifluoroethyl and X,
Y and Z have the meanings given in Table 1.
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Table 21:  Compounds of the general formula (1) according to the invention in
which G is hydrogen, A is methyl and B is benzyl and X, Y and Z have

the meanings given in Table 1.

H,C OH

Table 22:  Compounds of the general formula (I} according to the invention in
which G is hydrogen, A is ethyl and B is benzyl and X, Y and Z have
the meanings given in Table 1.

H,C OH

10 Table 23: Compounds of the general formula (I) according to the invention in
which G is hydrogen, A is propyl and B is benzyl and X, Y and Z have

the meanings given in Table 1.

OH
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Table 24:
5 Table 25:
Table 26:

10
Table 27:

15

32

Compounds of the general formula () according to the invention in
which G is hydrogen, A is isobutyl and B is benzyl and X, Y and Z have
the meanings given in Table 1.
H,C
OH

Compounds of the general formula (I) according to the invention in
which G is hydrogen, A is isopropyl and B is benzy!l and X, Y and Z

have the meanings given in Table 1.

Compounds of the general formula (1) according to the invention in
which G is hydrogen, A is methyl and B is 2-chlorophenylmethyl and X,

Y and Z have the meanings given in Table 1.

H,C OH
Z
a N/ N
\
N Y
o X

Compounds of the general formula () according to the invention in
which G is hydrogen, A is ethyl and B 2-chlorophenyimethyl and X, Y

and Z have the meanings given in Table 1.
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H,C OH
Z
\
N Y

Table 28:  Compounds of the general formula (1) according to the invention in
which G is hydrogen, A is propyl and B is 2-chlorphenylmethyl and X, Y

and Z have the meanings given in Table 1.

Table 29:  Compounds of the general formula (1) according to the invention in
which G is hydrogen, A is isobutyl and B is 2-chlorophenylmethyl and
X, Y and Z have the meanings given in Table 1.

H,C

Ez/
o
x

£

10 Table 30: Compounds of the general formula (l) according to the invention in
which G is hydrogen, A is isopropyl and B is 2-chlorophenylmethyl and
X, Y and Z have the meanings given in Table 1. |

CH,
H,C OH
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Table 31:
5 Table 32:
Table 33:

10
Table 34:

15

34

Compounds of the general formula (I} according to the invention in
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