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aaryhsubstituted condensed bicvelic histeroovele derivatives as post sontrol agents

The present invention relates to novel 2-(het)aryl-substituted fused bicyclic heterocycle derivatives of
the formula (), to the use thereof as acaricides and/or insecticides for controlling amimal pests,
particularly arthropods and especially insects and arachnids, and to processes and intermediates for

preparation thereof,

2-{Hetaryl-substituted fused bicyclic heterocycle derivatives having insecticidal properties bave already
been described in the literature, for cxample in WO 2010/125985, WO 2012/074135, W 2012/086848,
WO 2013/018928, WO 2014/142292 and WO 2014/148451, and also WO 2015/000715,

However, the active ingredients already known according to the documents cited above have some
disadvantages on application, whether hecause they exhibit only a narrow range of application or

because they do not have satisfactory insecticidal or acaricidal activity.

Novel 2-(het)aryl-substituted fused bicyclic heterocycle derivatives have now been found, and these
have advantages over the compounds already known, examples of which are beiter biological or
environmental properties, a wider range of application methods, better insecticidal or acaricidal activity,
and aiso good compatibility with crop plants. The 2-(hetjaryl-substituted fused bicyclic heterocycle
derivatives can be used in combination with further agents for improving efficacy, especially against

insects that are difficult to control.

The present invention therefore provides novel compounds of the formula (I)

R
in which
Al is nitrogen, =N'-O or =C-R¢,
A’ is ~N-R®, oxygen or sulphur,

Al is oxygen, =N-H or =N-CN,
Al is nitrogen, =N'-0" or =C-R¢,
A’ is nitrogen, =N or =C-R%,

24 is {(C-Colalkyl, {(C)-Celhaloalkyl, {(Ci-Celeyvancalkyl, {(C.-Cohydroxyalkyl, {(Ci-Colalkoxy-{C:i-
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Calalkyl, (C)-Coybaloaikoxy-(Ci-Colalkyl, (Cr-Cojalkenyl, (Co-Colalkenyioxy-(C,-Cealkyl, (Co-
Ceyhaloalkenvioxy~{C-Celatkyl, (Co-Cophaloatkenyl, (Cr-Ce)eyanoalkenyl, (Co-Colalkynyl, (Co-
Ceoyalkynyloxy-(Ci-Colalkyl,  (Co-Coyhaloalkynyloxy-(Ci-Cilalkyl.  {Ci-Cedbhaloalkynyl,  (Co-
Cojevanoaikynyl, (Ci-Caleyeloalkvl, (Ci-Csleycloalkyl-(Ca-Ci)eveloalkyl, (Ch-Cealkyl«{Ca-

Coeveloalkyl, halo{Ca-Cieycloalkyl, amino, (C-Celalkylamino, di(Ci-Ce)alkylamino, (Ca-

BSY

Cileyveloalkylamino, {C-Colatkylearbonylamino, (Ci-Cayalkylthio-(C-Celalkyl, (Cy-
Cehaloalkylthio-(C)-Cedalkyl, (Ci-Celalkylsulphinyvl~(Ci-Celalkyl, (Ci-Cslbaloalkyisulphinyl-
(C-Colalkyl, (Ci-Caalkylsulphonyi-{C,-CsYalkyi, {(C:i-Csihaloalkylsuiphonyl-(Ci-Celalkyl, (C)-
Ceyalkoxy-{C-Celalkylthio-(Cy-Celalkyl, (C-Ceralkoxy-{C,-Ceyatkylsuiphinyl-(C:-Cy)alkyl,

10 (Cr1-Coratkoxy-(C-Cyalkvisulphonyl-(Ci-Cealkyl, (Cy-Colaikylcarbonyl-{(C,-Celalkyl, (C)-
Cesihaloatkylcarbonyl-{C-Chlalkyl, {C-CsJalkoxyearbonyl-(Ci-Cylalkyl, (Ci-
Cothaloalkoxycarbonyl-(C-Celalkyl, {Ci-Ceralkvisulphonylamino, aminosulphonyl-(C-

Coialkyl, {C1-Coralkylaminosulphonyi-(C-Cejatkyl, di{C-Colatkylaminosulpbonyl-(Ci-
Coalkyt,

15 or is (O1-Celalkyl, (C)-Cylalkoxy, {(Cr-Celalkenyl, (Ca-Colalkynyl, (Ci-Ci)eyelaalkyl, each of
which is mono- or polysubstituted identically or differently by aryl, hetaryl or heterocyelyl, where
aryl, hetaryl or heterocyelyl may cach independently be mono- or polysubstituted identically or
differenily by halogen, cvano, nitro, hvdroxyl, amino, carboxyl, carbamoyl, aminosulphonyl, {C:-
Cayalkyl, (Ci-Coyeyeloalkyl, (Ci-Colalkoxy, (Ci-Cephaloalkyl, (C)-Cyhaloalkoxy, (Ci-Cealkyithio,

20 (C-Ceajalkylsalphinyl, (Ci-Ceoalkylsulphonyl, (Ci-Coalkylsulphinunoe, (Ci-Cealkylsulphimino-
(Cr-Colalkyl,  {(Ci-Coalkylsulphimino-{Cr-Calalkylearbonyl,  (C)-Cyalkvisulphoximine, {C-
Caralkylsuiphoximine-(Ci-Celatkyl, (C1-Celatkylsulphoximino~{Ca-Cojatkvicarbonyl, {Cs-

Cylatkoxycarbonyl, (Ci-Celalkylcarbonyl, (Ci-Celtriatkylsilyl or benzyl, or

R is aryl, hetaryl or heterceyclyl, each of which is mono- or polysubstituted identically or

25 differently by halogen, cyano, nitro, hydroxyl, amino, carboxyl, carbamoyl, (C)-Cejalkyl, {Cs-
Celeycloalkyt, {(Ci-Cy)-atkoxy, (C)-Cihaloalkyl, (Ci-Ugdhaloalkoxy, (C)-Cilalkylthio, (C-
CeJatkylsulphinyt, (Ci-Calalkylsulphonyl, (Ci-Cejalkylsulphimino, (C)-Cslalkylsulphimino-(C)-

Cejalkyl,  (C-Cepatkvlsulphimino~(Co-Calalkylcarbonyl,  {Ci-Colatkylsulphoximino,  (Cy-
Celalkylsulphoximino-(Ci-Cejalkyl,  (C-Celalkylsulphoximino-(C;-Coalkylcarbonyl,  (Cy-

30 Colalkoxyearbonyl, (C-Cejalkylearbonyl, (Ci-Celtrialkylsilyl, (=0) (only in the case of

heterocyclyly or (=0), {only in the case of heterocyclyl),

R* R R'and R* are each independently hydrogen, cyano, halogen, nitro, acetyl, bydroxyl,
amino, SCN, tri-(C-Celalkylsilyl, {(Ci-Cileveloalkyl, (Ca-Cijeycioalkyl-{Ca-Cyleveloalkyl, (Ci-
Coalkyl-(Cs-Ceieveloalkyvl,  halo(Cy-Cyleyeloalkyl,  (C-Celalkyl, {Ci-Cethaloatkyl, {Ci-

(s
(4}

Coyeyanoalkyvl, (Ci-Celhydroxyalkyl, hydroxycarhonyl~(Ci-Cs}-alkoxy, {Ci-Celalkoxycarbonyl-
(Ci-Coalkyl,  (Ci-Colalkoxy-(Ci-Colalkyl,  (Cr-Colalkenyl,  (Ca-Colhaloalkenyl,  (Ci-
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Cegeyanoalkenyl, (Co-Celalkynyl, (Co-Cephaloalkynyl, (Ci-Cejeyanoalkynyl, (Ci-Cslalkoxy, (C-
Cgihatoalkoxy, (Ci-Ce)eyanoalkoxy, (C)-Celalkoxycarbonyl-(Ci-Celalkoxy, (Ci-Celalkoxy-(Ci-
Coalkoxy, (C-Cealkythydroxyvimine, {C-Cealkoxyimino, (C-Cejalkyl-(Ci-Cslalkoxyimino,
{C-Cohaloatkyl-(C-Csyalkoxyimino, (Ci-Celalkyithio, (C)-Cedhaloalkylthio, {C)-Celalkoxy-
{Ci-Csalkyithio, {C-Celalkylthio~{(C,-Cejalkyl, {C-Cylatkvisulphinyl, {Cy-
Csihaloalkylsulphinyl, {C)-CsYalkoxy~{C;-Celalkylsulphinyl, (C:-Celalkylsuiphinyl-(Ci-Cqlatkyl,
(C:-Calalkylsulphonyl, {Ci-Celhaloaikylsulphonyl, {Ci-Cslalkoxy-{C:-Cqlalkylsuiphonyl, (C)-
Colalkylsulphonyi-(Ci-Celaikyl,  {Ci-Celalkylsulphonyloxy,  (C-Celalkylearbonyl,  (Cy-
Cejalkyithiocarbonyl, {Ci-Co)haloalkyvicarbonyl, (Ci-Colalkylcarbonyloxy, {C)-
Celalkoxyearbonyl, (Ci-Ceolhaloalkoxycarbonyi, aminocarbonyl, (Ci-Cejatkylaminocarbonyl,
{C-Cejalkylaminothiocarbonyl, di{C:~Cslalkylaminecarbonyl, di(Cy-
Celalkvlaminothiocarbonyl, (Cy-Celalkenylaminocarbonyl,  di(Ca-Cs)-alkenylaminocarbonyl,
{Cs-Cs)eyeloalkylaminocarbonyl,  (C:i-Cslalkylsulphonylamine, (Ci-Cejalkylamino,  di(C-
Cesralkyvlamine, aminosulphonyl, (C-Cejalkylaminosuiphonyl, di(Ci-Celalkylaminosulphonyl,
(Ci-Celalkyisulphoximino, aminothiocarbonyl, (Cy-Cslalkylaminothiocarbony, di(C,-

Coatkylaminothiocarbonyl, (Cy-Crieycloalkylamine,

is aryl or hetaryl, each of which is mono- or polysubstituted identically or differently, where (in
the case of hetaryl) at least one carbonyl group may optionally be present and/or where possible
substituents in each case are as follows: cyvano, carboxyl, halogen, nitro, acetyl, hvdroxyl,
amino, SCN, tri~(Ci-Celalkylsilyl, {(C-Celalkyl, (C:-Cohaloalkyl, (Ci-Celeyanoalkyl, (Ci-
Cohvdroxyalkyl, hydroxycarbonyl-(Ci-Cs)-atkoxy, (Ci-Csjalkoxycarbonyl-{C-Celalkyl, (Ci-
Coralkoxy-{C-Celalkyl, (Co-Cealkenyl, (Ci-Cohaloalkenyl, (C:-Celovancaikenyl, (Co-
Coyalkvnyl, (C-Cohaloalkynyl, (Cr-Cejevancalkynyl, (Ci-Celalkoxy, (C:-Ceyhaloalkoxy, (C)-
Ce)eyanoalkoxy, (Ci-Calalkoxycarbonyl<Ci-Celalkoxy, (Ci-Cylalkoxy~(Ci-Celalkoxy, (C)-
Calalkythyvdroxyimino, (C-Cealkoxyimino, {C)-Colalkyl-(Ci-Cealkoxyimino, {Cy-
Cohaloalkyl-(Ci-Colalkoxyimino, (Ci-Celalkylthio, (C;-Cylhaloalkylthio, {Ci-Cylalkoxy-{C-
Coyalkylthio, (Ci-Celalkylthio-(Ci-Celalkyl, (C:-Cgalkylsulphinyl, {C-Cylhaloalkylsuiphinyi,
(Ci-Caalkoxy-{C)-Cslalkyvisulphinyl, (C;-Ceyalkylsuiphinyi-(C)-Celalkyl, (Cy-
Cealkylsulphonyl, (Ci-Cedhaloalkylsuiphonyl, (C)-Celalkoxy-{Ci-Celalkyisulphonyl, {(Ci-
Cejalkylsulphonyl-{Cy-Celalkyl,  (Ci-Coalkylsulphonvloxy,  {Ci-Colalkylcarbonyl, (-
Cedhaloalkylcarbonyl, {C-Celalkylcarbonyloxy, {Ci-Co)altkoxycarbonyl, (Ci-
Cghaloalkoxycarbonyl, aminocarbonyl, (Ci-Ceralkylaminocarbonyl, di{C-
Coalkvlaminocarbonyl, (C:-Cglalkenylaminocarbonyi, di((Cr-Cep-alkenvianunocarbonyl, (Cs-
Coieycloalkylaminocarbonyl,  (C)-Celalkylsulphonylamino,  {Ci-Celalkylamino,  di{Ci-
Coalkylamino, aminosulphonyl, {Ci-Cejalkylaminosulphonyl. di{C:-Cqlalkylaminosulphonyl,
(Ci-Ceyalkylsulphoximino,  anunothiocarbonyl,  (Cy-Celalkylaminothiocarbonyl,  di{C)-

Ceaalkylaminothiocarbonyl, {C:-Cileveloalkylamino,
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R® is {C)-Cslalkyl, (C)-CsYhaloalkyl, (C:-Co)eyanoaikyl, (Ci-Cehvdroxyalkyl, (Ci-Celatkoxy-(Ci-
Colalkyl, (Ci-Codhaloalkoxy~-(C-Capatkyl, {Ca-Celalkenyl, (Cr-Colalkenyloxy-(Ci-Celalkyl, (Co-
Ceyhaloalkenyloxy-(Ci-Calalkyl, {Cr-Colhaloalkenyl, {C:-Ceeyanoatkenyl, (Cr-Cejalkynyl, (Ca-
Colatkynyloxy-{Ci-Cejalkyl, (Cr-Csihaloalkynyloxy-(Ci-Cealkyl, (Ca-Cedhaloalkynyl, (Co-
Celevanoalkynyl, (Ci-Caleycloalkyl, (Ci-Ceieycloalkyl-{(Ca-Csleycloalkyl, (Ci-Colalkyl-{Cs-
Cseyeloalkyl, halo{Cs-Csheycloalkyl, {C-CealalkylthioC-Cylalkyl, (Ci-Ceihaloalkylihio-
{Ci-Colalkyl, {(Cy-Cylalkylsulphinyl-(Ci-Celalkyl, {C)-Codhaloalkylsulphinyl-(Cy-Cejalkyl, (Ci-
Colaikylsulphonyl-{Ci-Coalkyl, (Ci-Csihaloalkylsulphonyl{(C:i-Colalkyl, (Ci-Cglalkoxy~(Cy-
Coralkylthio-(Ci-Cajalkyl,  {Ci-Cilalkoxy~(Ci-Cslalkylsulphinyl«(Ci-Celalkyl, (Ci-Ceyalkoxy-

{C1-Coralkyvisulphonyl-{C,-Cejalkyl, {C\-Celalkylcarbonyl-{Ci-Cealkyl, {Cy~
Cahaloalkylearbonyl-{(C-Cealkyl, {C-Colalkoxyearbonyi-{Cy-Celalkyl, {Cy-

Caoihaloatkoxyearbonyl{C)-Celalkyl,  aminocarbonyl-(Ci-Colalkyl, (Ci-Colalkylamino-{C-
Coalkyl, di{Ci-Colalkylamino-{Cy-Celatkyl or (Ca-Celeycloalkylamino-{Ci-Celalkyl,

Bl is, Lor2,

where, in the case that n = 2, the meanings of A may be the same or different.
It has additionally been found that the compounds of the formula (I} have very good efficacy as
pesticides, preferably as insecticides and/or acaricides, and additionally generally have very good plant
compatibility, especially with respect to crop plants.

The inventive compounds are defined in general terms by the formuta (I3, Preferred substituents or

ranges of the radicals given in the formulae mentioned above and below are ilhustrated hereinafter:

Al is preferably nitrogen, =K'~ or =C-R*,
A7 is preferably ~N-R°, oxygen or sulphur,
Af is preferably oxygen, =N-H or =N-CN,
Al is preferably nitrogen, =N"-0 or =C-R%,

A’ is preferably nitrogen, =N} or =C-R?,

R! is preferably (Ci-Caalkyl, (Ci-Cahaloatkyl, (Ci-Cijeyanoalkyl, {Ci-Caalkoxy-{Ci-Calalkyl,
{C-Cohaloalkoxy-{C-Caalkyl,  (Co-Cojalkenyl,  {(Co-Cialkenvioxy-(C-Calaikyl, (G-
Caohaloatkenvioxy~-{C:-Calalkyl, ((:-Cathaloalkenyt, (U;-Cujevanoatkenyl, (C:-Colalkynyl, (Ca-
Caoatkynyloxy-(Ci-Caalkyl,  (Co-Cadhaloatkynyloxy-(C,-Calalkyl, (Cr-Ciphaloalkynvl, (Co-
Caoevanoalkynyl, (Ci-Coeyeloalkyl,  {Ci-Coleycloalkyl(Ci-Cojeyeloatkyl,  (Ci-Cajalkyi-(Cs-
Ceeyeloalkyl,  halo{Cs-Coeycloalkyl,  (Ci-Cajatkylamine,  di(C,-Cijalkylamino, {(Cs-

Ceyeveloalkylamine, {Ci-Caslkylcarbonylamino, (Ci-Cyoralkvlthio(C-Caalkvi, (C:-
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Csdhaloalkylthio~{C-Calalkyl, (C:-Cyoalkylsuiphinyl-{(Ci-Coalkyl, (C:-Cyhaloalkylsulphinyl-
(C-Colalkyl, (Ci-Coalkylsuiphonyl-(C,-Cajalkyl, {(Ci-Cilalkylearbonyl-(C,-Coalkyl, (C-
Cydhaloalkylearbonyl-(C,-Caalkyl, (C,-Cy)alkylsulphonylamino,

or is {(Ci-Calatkyl, (C-Coalkoxy, {(Ca-Csalkenyl, (Co-Cadalkynyl, (Cs-Cejeyeloalkyl, each of

2,

which is optionally mono- or disubstituted identically or differently by aryl, hetary! or
heterocyciyl, where arvi, hetaryl and heterocyclyl may each optionally be mono- or disubstituted
identically or differently by halogen, cyano, carbamoyl, aminosulphonyl, {C:-Cqalkyl, (Cs-
Caeyeloalkyi, (Ci-Coatkoxy, (Ci-Cuhaloalkyl, (Ci-Cobhaloalkoxy, (Ci-Caalkyltiio, (Ci-

Cajaikylsulphinyl, (C,-Cajatkyisulphonyl, {C:i-Cajalkylsuiphimino, or

10 R is preferably aryl, hetaryl or heterocyclyl, each of which s optionally mono- or disubstituted
identically or differently by halogen, cyano, carbamoyl, (C;-Cilalkyl, {Ca-Celeycloalkyl, (C:-
Ca)-alkoxy, (Ci-Cahaloalkyl, (C-Cidhaloatkoxy, (Ci-Cajalkylthio, (Ci-Caalkyisulphinyl, (Ci-
Cyalkylsulphonyl, (C-Cijaltkylsulphimino, (Cy-C.lalkylsulphoximine, {C;-Caalkylearbonyl,
(Ca-Cotrialkylsilyl, (=0O) {only in the case of heterocyelyl) or (=0} (only in the case of

15 heterocyclyl),

R R?™ R*and R* are preferably each independently hydrogen, cyano, halogen, nitro, acetvl, hydroxyl,
amino, SCN, tni-(C)-Caalkylsilyl, (C1-Co)eycioalkyl, {Ci-Celeycloaltkyl-{Cs-Coeyeloatkyl, (Ci-
Coalkyl-(Ci-Cleyeloalkyl,  halo{Ci-Celeyvcloalkyl, (Ci-Coalkyl, (Ci-Cohaloatkyl, (Ci-
Caeyanoalkyl,  {C-Cohydroxyalkyl, (C)-Caalkoxy-(Ci-Calalkyl,  (Co-Chalkenyl, (Cs-

A Cayhaloalkenyl, (C:-Coeyanoaltkenyl, {Co-Coalkynyl, (C:-Cohaloatkynyl, {C,-Ci)cyanoalkynyl,
{Ci-Cyalkoxy, (Ci-Cohaloalkoxy, (C;-Caeyanoalkoxy, (Ci-Coatkoxy~(Ci-Cajalkoxy, (Cy-
Coalkylbydroxyimino, (C:-Cy)alkoxyimino, (Ci-Cylalkyl-(Ci-Cayalkoxyimino, (Ci-
Cohaloalkyl-{(C:-Coalkoxyimino, (C,-Cslaltkyithio, {Ci-Cahaloalkylthio, (C:-Cy)alkylthio~(C-
Caalkyi, (C)-Caalkylsulphinyl, {C-Cq)haloalkyisulphinyl, {C:-Cslalkylsulphinyl-{C;-Cq)alkyl,

$2
LIt

(Ci-Cadalkylsulphonyl, (Ci-Cyhaloalkylsulphonyl, (C:-Cyjalkylsulphonyl-(C-Coalkyl, (Ci-
Caalkyisulphonyloxy,  {Ci-Cijalkylcarbonyl,  (Ci-Csdhaloalkyicarbonyl,  aminocarbonyl,
aminothiocarbony], {C1-Ca)alkvlaminocarbonyl, di{C,-Calalkylaminocarbonyl, {Cy-
Cyatkyisulphonylamino, (Ch-Cyjalkylamino,  di(Ci-Cylalkylamino, aminosulphonyl, (C)-

Cyatkylaminosulphonyl, di{C:-Cajalkylaminosulphonyl. aminothiocarbonyl,

30 is phenyl or hetaryl, each of which is mono- or disubstituted identically or differently, where (in
the case of hetaryl) at least one carbony! group may optionally be present and/or where possible
substituents in each case are as follows: cyvano, halogen, nitro, acetyl, anuno, (C-Cyalkyt, (Ci-
Caybaloalkyl, (C-Coeyanoalkyl, ({C-Cohydroxyalkyl, (C;-Cyalkoxy-(Ci-Caalkyl, (Co-
Caalkenyl, {C:-Cythaloalkenyl, (C,-Ca)evanoalkenyl, (Ca-Colalkynyl, {C:-Cohaloalkynyl, (Ca-

35 Cajevanoalkynyi, (Ci-Coalkoxy, (Ci-Cahaloaikoxy, {Ci-Coeyancalkoxy, {(Ci-Caalkoxy-{C;-
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Caalkoxy, (Ci-Caalkylhvdroxyimino, {Ci-Cslalkoxyimine, (Ci-Cealkyl-{C)-Cajatkoxyimino,
(C:-Cy)haloalkyl-(Ci-Calalkoxyimino, (C)-Calalkyithio, (C-Cy)haloalkyithio, {Ci-Csjatkylthio-
(Ci-Caalkyl, (Ci-Cajalkylsulphinyl, {Ci-Cadhaloalkylsulphinyl, (C:-Cyalkylsulphinyl-(C;-
Cyjaltkyl,  (C)-Caalkylsulphonyi,  (Ci-Cahaloalkylsulphonyl,  {Ci-Csjatkylsulphonyl-(C;-
Cyalkyl,  (C)-Caalkylsulphonyloxy,  (Ci-Cajalkylcarbonyl,  (Ci-Caihaloalkylcarbonyl,
aminocarbonyl, (C:-Cy)alkylaminocarbonyi, di{C-Cy)alkylaminocarbonyl, {Cy-
Cajalkylsulphonylamino,  (Ci-Cajalkylamino, di{Ci-Caalkylamino, aminosulphonyl, (Ci-

Cajalkylaminosulphonyl, di{C,-Cajalkylaminosulphonyl,

is preferably (Ci-Cslalkyl, (Ci-Cadhaloalkyl, (Ci-Ci)eyanoalkyl, (Ci-Cajhydroxyalkyl, (C)-
Cayalkoxy-{Ci-Cylalkyl, (Ci-Calhaloalkoxy~(Ci-Cajalkyl, (Co-Caalkenyl, (Cr-Csjalkenyloxy-
(Ci-Cayalkyl, (Co-Cyhaloalkenyloxy-(Ci-Cealkyl, {C:-Ciihaloalkenyl, (C,-Cicyanoalkenyl,
{Co-Ca)alkynyl, (Cr-Cajalkynvloxy-(Ci-Calalkyl, (Ca-Cajhaloalkynyl, (Ca-Celeyeloalkyl, (Cs-
Coleyeloalkyl-{Cs-Celeyeloalkyl, (C)-Cqalkyl~(Cs-Coeycloalkyl, halo(Ci-Cejoycloalkyl, (Ci-
Cayalkylthio-(C-Calalkyl, {C:i-CaYhaloalkylthio-(C)-Ca)alkyl, {C)-Ca)alkylsulphinyl-(Ci-
Cayalkvl, {Ci-Cgihaloalkylsulphinyl-{Ci-Cayalkyl, (C-Caalkylsuipbonyl-{(Ci-Coalkyl, (Ci-
Cayhaloalkylsulphonvi-(C,-Casalkyl, {C1-Cqlalkoxy~(Cy-Caatkylthio-(Ci-Cydalkyl, {C)-
Cajalkylcarbonyl(Ci-Cy)alkyl,

is preferably 0, 1 or 2,

where, in the case that n = 2, the meanings of A may be the same or different.
is more preferably nitrogen or =C-R%,

is more preferably ~N-R¥ or oxygen,

1s more preferably oxygen or =N-H,

is more preferably nitrogen or =C-R¥,

is more preferably mitrogen or =C-RY,

is more preferably (C,-Cyatkyl, (Ci-Cohaloalkyl, (Cr-Ca)alkenyl, (Cr-Caihaloalkenyl, {Co-
Cayalkynvl, (Co-Cadhaloaltkynyl, {Ci-Celeycloalkyl, {Ci-Calalkylthio(Ci-Calalkyl, (G-
Cajalkylsulphinyl-(C:-Cyyatkyt, {C-Ciatkylsulphonyl-(Ci-Ca)alkyl,

or is (C)-Cyjalkyl optionaily monosubstituted by phenyl, pyndyl, pyrimidyl, pyridazinyl,
pyrazinyl, pyrazolyl, triazolyl, thiazolyl, tetrazolyl, piperazinyl, tetrahydrofiryl or oxectanyl,
where phenyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrazolyl, triazolyl, thiazolyi,
teirazolyl, piperazinyl, tetrzhyvdrofuryl or oxetanyl may each optionally be mono- or

disubstituted identically or differently by halogen, (Ci-Ca)alkyl or {(C-Cahaloalkyl, or
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is more preferably phenyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrazolyl, triazolyl,
thiazolyl, tetrazolyl, piperazinyl, tetrahydrofuryl or oxetanyl, each of which is optionally mono-

or disubstituted identically or differently by halogen, (Ci-Cylalkyl or (Ci-Cayhaloatkyl,

is more preferably hydrogen, halogen, (Ci-Cgalkyl (Ci-Caphaloalkyl, (C)-Calalkylthio, (Ci-
Cyyalkylsulphinyl, (Ci-Cyalkylsulphonyl, {Ci-Cohaloalkylthio, (Ci-Cajhaloalkylsulphinyl or
{C-Cijhaloalkylsulphonyl,

1s more preferably hydrogen or halogen,

is more preferably hydrogen, (C)-Caalkyl (Ci-Codhaloalkyl, (C-Cyalkylithio, (G-
Ca)alkylsulphinyl, (C,-Cgalkylsulphonyl, (Ci-Cobaloalkyithio, (Ci-Cshaloalkylsulphinyl or
{C:i-Cqhaloalkylsulphonyl,

is more preferably hydrogen, halogen, cvano or (Ci-Cilalkyl,
is more preferably (C,-Ca}alkyl or (Ci-Coalkoxy~(Ci-Cajalkyl,

is more preferably 0, 1 or 2,

where, in the case that n = 2, the meanings of A” may be the same or different.
is even more preferably nitrogen or =C-R*,

is even more preferably —N-R* or oxygen,

is even more preferably oxygen,

is even more preferably nitrogen or =C-H,

is even more preferably nitrogen or =C-H,

is even more preferably methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyi, tert-
butyl, cyclobutyl, fluoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl, diftuoroethyl,

triffuoroethyl, tetrafluoroethyl, pentafluoroethyl, «(CH:»-S-CoHs,

_./\O
~N N 'l y /‘
--(LH:}?&UQ'(,}H,; or
is even more preferably hyvdrogen, fluoromethyl, diffuoromethyl, triflucromethyl, flucroethyl,
difluoroethy!,  triflucroethyl,  tetrafluoroethyl,  pentafluoroethyl,  trifluoromethylthio,

triflucromethylsulphonyl, triflucromethylsulphinyi, {luorine or chiorine,
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R® is even more preferably hydrogen, fluorine or chlorine,

R is even more preferably fluoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl,
diftucroethyl,  triflucroethyl,  tetraflucrocthyl,  pentafluoroethyl,  trifleoromethylthio,

trifluoromethylsuiphony! or trifluoromethyisulphinyl,

R* is even more preferably hydrogen, fluorine, chlorine, bromine or cyano,
R’ is even more preferably methyl, ethyl, i-propyl, methoxymethyl or methoxyethyl,
n is even more preferably 0, 1 or 2.

Al is specifically nitrogen {N) or =C-B,

Al is specifically -N-CHs or oxygen (O},

A is specifically oxygen (O},

Al ts specifically nitrogen {IN) or =C-H,

AP is specifically =C-H,

R is specifically methyl, ethyl, n-propyl, i-propyl, triffusromethyl, {CHap-8-C Hs,

-

AN

_\/O

~A{CH,3:-80,-C,Hs or
R is specifically hydrogen, trifluoromethyl, fluorine or chiorine,
R*™  is specifically hydrogen or chiorine,
R? is specifically triflucromethyl,
B is specifically 0, 1 or 2.

In a further preferred embodiment, the invention relates to compounds of the formula (I-A)
R1

s
(O)E=S

]

o e

. T oo
A A 4

NS
~A

In « further preferred embodiment, the invention relates to compounds of the formela (I-B)
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in a further preferred embodiment, the invention relates to compounds of the formula (-C)

O)=8

PO AN N
L
N &l

In a further preferred embodiment, the invention relates to compounds of the formula (1-D}

gff\ )w‘S

\I >}&“

In a further preferred embodiment, the invention relates to compounds of the formula (I-E)

F{
’
.\ (1=
TS e
Ne’Q:,-" ? = .'R‘&:
CH,

In a further preferred embodiment, the invention relates to compounds of the formaula (3-F)

[0 Ina further preferred embodiment, the invention relates (o compounds of the fornula (3-G)

R’
{A 3}':&‘ “.“
RN N
Y’\ji Sodd N\
K B N R

In a further preferred embodiment, the invention relates to compounds of the formula (J-H)
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In a further preferred embodiment, the invention relates to compounds of the formula (I-1)

“« ¥
(A=

RNt N
O
CH,

)
In a further preferred embodiment, the invention relates to compounds of the formula (I-K)
1
5 (NS,
RN ™ N '
YO
CH,
In a further preferred embodiment, the invention relates to compounds of the formula (I-L)
10

In a further preferred embodiment, the invention relates to compounds of the formula (1-N}
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In a further preferred embodiment, the invention relates to compounds of the formula (1-0})

1
: ~ fR
(0)E=S,

FaCT/’N ;
Na N ’
&n,

In a further preferred embodiment, the invention relates to compounds of the formula (I-P}

oy “g"
) TRE
R\ 5 ;
7 i
‘ E ’\ ] R/.a
Nagr~g ~R®

In a further preferred embodiment, the invention relates to compounds of the formula (1-Q)

In a further preferred embodiment, the invention relates to compounds of the formula (I-R)

R
Q=8

£C N .
N~ e/ R®

In a further preferred embodiment, the invention relates to compounds of the formula (I-S)

7 R RES
"

In a further preferred embodiment, the invention relates to compounds of the formula (I-T)
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In a further preferred embodiment, the invention relates to compounds of the formula (-X}

o\
&

(O)=s

p\ B & v
T

in the formulae {I-A) to (3-X), the R, R™, R*™, R}, A1) A%, AY A% A" and n radicals are each as defined

10

above.

In a further embodiment {Configuration 1), the invention relates to compounds of the formula (1)
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in which

Al

is nitrogen, =N'-( or =C-R¢,
is ~N-R*, oxygen or sulphur,
is oxvgen,

is nitrogen, =N"-0" or =C-R¥,
18 =C-H,

15 {Ci-Caalkyl, (Ci-Cojhaloalkyl, ("C;~C(,}c_\-'anoaik§-'i, (Ci-Cohydroxyalkyl, (C:-Cealkoxy-(C-
Colalkyl, {Ci-Colhaloalkoxy-(C:-Celalkyl, (Ca-Celatkenyl, (Co-Colalkenyloxy-(Ci-Celalkyl, (Cr-
Cshaloalkenvioxy-{C;-Cs)alkyl, (C:-Coibaloalkenyl, (C-Ceeyanoalkenyl, {Co-Celalkynyi, (Cr-
Csyalkynyloxy-(Ci-Colalkyi, (Cr-Cothaloalkynvioxy-(Ci-Celalkyl, {(Co-Cephaloalkynyl, {(C»-
Cejeyanoalkynyl, {Ci-Cgleveloalkyl, {Ci-Cyleyeloalkyl-{Ci-Crleyeloalkyl,  {Ci-Cealkyl(Cs-
Ceieyceloalkyl, halo(Ci-Cieycloalkyl, amino, (C-Cslalkvlamino, di{Ci-Celalkylamino, (Ca-
Cs)eveloalkylamino, (C)-Cylalkyicarbonylamino, (Ci-Cylalkylthio-(C;-Cslalkyl, (O
Ceyhaloalkyithio-(Ci-Calalkyl, (Ci-Celalkylsulphioyvl-{C,-Celalkyl, (C:i-Csthaloalkylsulphinyl-
{Ci-Colalkyl, {C-Celalkylsulphonyvl-(C:-Cojaikyl, (Ci-Cohaloalkylsulphonyl-(C-Celalkyl, (Ci-
Colalkoxy-(C:-Celalkyithio-(C:-Cslalkyi, (Ci-Colalkoxy-(Ci-Cylalkylsulphinyl-{C,-Cepatkyl,
(Ci-Cylalkoxy-(C)-Celalkylsulphonyl-{C.-Celalkyl, (Ci-Colalkylcarbonyl-{Ci-Colatkyl, (Ci-
Cehaloalkylearbonyi-(Ci-Cejatkyl, (C:-Celalkoxyecarbonyt-{C;-Cejalkyl, {Cy-
Cephaloalkoxycarbonyl-{C-Celaikyl, {C:-Cylalkylsulphonylamino, aminosulphonyl-(C:-

Coyalkyl, (C1-Colalkylaminosulphonyl-(C)-Celalkyl, di{C,-Celalkylaminosulphounyi-(C)-Cealkyl,

or is in each case identically or differently optionally mono- or poly-aryl-, -hetaryl- or -
heterocyclyl-substituted  (Ci-Codalkyvl, {Ci-Copalkoxy, {(Co-Cealkenyl, (Co-Coalkvnyl, (Ci-
Cilevcioalkyl, where aryl, hetaryi or heterocyclyl may each independently be mono- or
polysubstituted 1dentically or differently by halogen, cyano, nitro, hydroxyl, amino, carboxyl,
carbamoyl, aminosulphonyl, (C)-Cyalkyl, (Ca-Celeycloalkyl, (Ci-Colalkoxy, (Ci-Cejhaloalkyl,
{Ci-Ceihaloalkoxy, (Ci-Celalkyvithio, (Ci-Celalkylsuiphinyl, (C)-Celalkylsulphonyi, (Ci-
Cajalkylsulphimino, (Ci-Coyalkylsulphimino(C,~Colalkyl, (Ci-Cealkylsulphimino-(Ca-
Coalkylearbonyl,  (Ci-Celalkylsulphoximino,  (C-Cyalkylsulphoximino-(C,-Celalkyl, (Ci-
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Cejalkylsulphoximino-(Co-Cejalkylcarbonyl, (Ci-Celalkoxycarbonyl, (Ci-Celalkyicarbonyl, {Cs-

Coptrialkylsilyl or benzyl, or

R’ is aryl, hetary! or heterocyelyl, each of which is optionally mono- or polysubstituted identically
or differently by halogen, cyano, nitro, hydroxyl, amino, carboxyi, carbamoyl, {C,-Cealkyl, (Ca-
Cr)eyeloalkyl, (C)-Cs)-alkoxy, (Ci-Cohaloalkyl, (C;-Cydhaloalkoxy, (Ci-Cejalkyithio, {Ci-
Ceayalkyisulphinyl, (C:-Celalkylsulphonyl, (Ci-Cglalkyisulphimino, (C-Celalkylsulphimino-(C;-
Cejalkyl, {C1-Celalkylsulphimino-{Cy-Cylalkylearbonyl,  (C)-Cylaikylsulphoximine, (Ci-
Colatkylsulphoximino-(Ci-Cejalkyl,  (C1-Cslalkylsulphoximino-{Ca-Cejalkyicarbonyl,  {C)-
Cojalkoxycarbonyl, (C)-Colalkyicarbonyl, (Ci-Cejtrialkylsilyl, (=0} (only in the case of

heterocyclyl} or (=O)» (only in the case of heterocyclyl),

R¥ R*® R*and R* are cach independently hydrogen, cyano, halogen, nitro, acetyl, hydroxyl,
amino, SCN, tri-{(C;-Celalkyisiiyl, {Cx-Usleyeloalkyl, (Ca-Csleycloalkyi-(Ci-Csieycloatkyl, (Ci-
Coalkyl-{Cs-Coleycloalkyl,  halo{Cs-Csleveloalkyl,  (Ci-Cealkyl, (Ci-Cedhaloalkyl, (Ci-
Ceyeyanoaltkyl, (Ci-Cedhydroxvalkyl, hydroxycarbonyl-{C,-Ce)-alkoxy, (Ci-Celalkoxycarbonyi-
(C;-Coalkyl,  (Ci-Copalkoxy-{Ci-Colalkyl,  (Co-Coalkenyl,  (C:-Cedhaloalkenyl,  (Co-
Coyevanoalkenyl, (Co-Celatkynyl, (Co-Cedhaloalkynyl, (C:-Cs)eyanoalkynyl, (C:i-Celalkoxy, (C:-
Coyhaloalkoxy, (C)-Celeyanoalkoxy, (Ci-Cejatkoxycarbonyl-(Ci-Cejalkoxy, (Ci-Celatkoxy-(C:-
Celatkoxy, (Ci-Celalkythydroxvimino, (C)-Celalkoxyimino, (C-Colalkyl-{Ci-Ce)alkoxyimino,
{C-Corhaloalky!i-{C-Coiatkoxyimino, (Ci-Cealkylthio, (C-Ceihaloalkylthio, (C)-Celalkoxy-
{C-Celalkylthio, {C1-Coratkylthuo-{Ci-Cslalkyl, {Ci-Coalkylsuiphinyl, {Cy-
Ceshaloatkylsulphinyl, (Ci-Ceatkoxy-(Ci-Calatkylsulphinyl, (Ci-Celaikylsulphinyl-(C-Celalkyl.
(C)-Colalkylsulphonyl, (C-Cerhaloalkylsulphonyl, (Ci-Cealkoxy-(Ci-Cylalkylsulphonyl, (Ci-
Caalkylsulphonyi-(Ci-Colalkyl,  (Ci-Cejalkylsulphonvioxy,  (Ci-Celalkylearbonyl,  (Cy-
Cayalkylthuocarbonyl, (C:-Coihaloalkylcarbonyl, (Ci-Cslalkylcarbonyloxy, {Cy-
Celalkoxyearbonyi, (Ci-Cephaloatkoxycarbonyl, aminocarbonyi, (Ci-Cejalkylaminocarbonyl,
{Ci-Cylalkylamnothiocarbonyl, di(Ci-Colalkylaminocarbonyl, d&i(Cy~
Coialkylaminothiocarbonyl,  (Ca-Celatkenylaminacarbonyi,  di(Cr-Ce}-alkenylaminocarbonyl,
(Cy-Coeyeloalkylaminocarbonyl,  {Ci-Cealalkylssdphonylamino,  (Ci-Cglalkylamino,  di(Ci-
Colalkylanune, aminosulphonyl, {C-Cyalkylaminosalphonyi, di{C:-Cslalkylanunosulphonyi,
(Ci~Copalkylsulphoximino,  aminothiocarbonyl,  {C-Cslalkylamunotiwocarbonyl,  di(C:-
Cslalkyvlaminothiocarbonyl, (C5-Coieyeloaikylamine, NHCOA{C-Cejalkyl {(Cs-

Cejatkylcarbonylamino),

is aryi or hetaryl, each of which is optionally mono- or polysubstituted wdenticaily or differently,
where (in the case of hetaryl} at least ong carbonyl group may optionally by present and/or
where possible substituents in cach case are as follows: cyano, carboxyl, halogen, nitro, acetyl,

hydroxyl, amino, SUN, tri-(C-Cealkylsilyl, {C-Celatkyl, (C)-Cehaloalkyl, {C-Celeyanoalkyl,
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(Cy-Cephydroxyalkyl, hydroxycarbonyi-(C)-Ce)-atkoxy, {C-Celalkoxycarbonyi-(Ci-Cojalkyl,
{Ci-Coralkoxy-(Ci-Colalkyl, (Co-Coatkenvi, (Cr-Celbaloalkenyl, (Ca-Cejeyanoalkenyl, {(Co-
Coalkynyl, {Co-Csihaloatkynyl, (Co-Cejeyanoalkynyl, (C)-Celalkoxy. (Ci-Cehaloalkoxy, (C:-
Ceieyanoalkoxy, (Ci-Coalkoxyecarbonyl-{C)-Celatkoxy, {Ci-Celalkoxy-(Ci-Celalkoxy, (Ci-
Cslalkythydroxyimino, (Ci-Celalkoxyimino, (Ci-Coralkyi«{Ci-Colatkoxyimino, {Ci-
CeYhaloaikyl-{Ci-Cslalkoxyimino, {C-Cejalkylthio, (Ci-Usthaloalkylthio, (Ci-Celatkoxy-{(C)-
Calalkyithio, {Ci-Celalkylthio-(Ci-Celatkyl, (Ci-Celalkylsulphinyl, (Ci-Ceophaloalkylsulphinyl,
{Ci-Coralkoxy-{C~-Cealkylsulphinyl, (C1-Coialkylsulphinyl-(Ci-Celalkyl, {Cy-
Cealkylsulphonyi, (Ci-Ceihaloalkylsulphonyl, (Ci-Cyalkoxy-(Ci-Cealkylsulphonyl, (C:-
Ceojalkylsulphonvl-(C-Celalkyl,  (C-Cojalkylsulphonyloxy,  (Ci-Cejalkylearbonyl,  (Ci-

Ceyhaloalkylearbonyl, {Ci-Cylalkylcarbonyloxy, (C:-Cejalkoxycarbonyi, {C:-
Ceihaloalkoxycarbonyl, anunocarbonyl, {Cy-Celalkylaminocarbonyl, A Cs-

Cealkylaminocarbonyl, (C:-Cylalkenylaminocarbonyl, di(C;-Cs)-alkenylaminocarbonyl, (Ci-
Cyieyeloatkylaminocarbonyl,  (C)-Celalkylsuiphonylamine,  (Ci-Cglalkylamino, di{C;-
Coalkylamino, aminosulphonyl, (Ci-Cslalkylaminosulphonyl, di{C,-Celaikylaminosuiphonyl,
(Ci-Cealkylsuiphoximino,  aminothiocarbonyl,  {Ci-Ce)alkylaminothiocarbonyi,  di(Ci-

Csralkylaminothiocarbonyi, {Ca-Csleyeloalkylamino,

is (C)-Colatkyl, (Ci-Codhaloalkyl, {(Ci-Cejevanoalkyl, {(Ci-Cothyvdroxyalkyl, {Ci-Celalkoxy~(Ci-
Cejalkyl, (Ci-Cohaloalkoxy-(C-Cajatkyl, {Ca-Celalkenyl, (C-Colalkenyloxy-(Ci-Celalkyl, (Co-
Cophaloalkenvioxy-(Ci-Colalkyl, (Cr-Cephaloalkenyl, (Co-Coleyanoalkenyl, (Co-Calalkynyl, (Co-
Coralkynyloxy-{Ci-Csalkyl, (Cr-Cohaloalkynyloxy-{C:-Cgalkyl, (Cr-Cohaloalkynyl, (Co-
Celevanoatkynyl, (Ci-Coleyeloalkyl, (Ci-Ceieveloalkyvi-(Cs-Cjeycloalkyi, (Ci-Celalkyl~{Cs-
Csyeycloalkyl, halo(Cs-Cejeycloalkyl, {Ci-Colatkylthio-{C,-Caalkyl, (C)-Ceihaloalkylthio-(C,-
Cojatkyl,  (Ci-Colalkylsulphinyl-«(C:-Colalkyl,  (Ci-Cehaloatkylsulphmyl~(C:i-Colalkyl, (Ci-
Coatkylsulphonyvl-(Ci-Celalkyl, (C:-Cedhaloalkylsulphonyi-(Ci-Cealkyl,  (Ci-Ceatkoxy~(C-
Coyalkylthio«(Ci-Cajalkyl,  (Ci-Cojatkoxy-{Ci-Celalkylsulphinyi-(Ci-Colatkyl, (C-Colalkoxy-

{C)-Celalkylsulphonyl-(C,-Celalkyl, (C-Coyatkylearbonyl-{C-Celalkyl, (Ci-~
Csihaloalkylearbonyl-(C)-Celalkyl, (Ci-Crlalkoxycarbonyl-(Ci-Cealkyl, (Cs-

Cohaloalkoxycarbonyl-{Ci-Celalkyl,  aminocarbonyvi-(C;-Cslalkyl,  (C-Cealkylamino-(C;-

Coalkyl, di{C-Colalkylamino-(C-Celalky! or {Ci-Caieyeloalkylamino-{C;-Cslalkyl,

is0,1or2.

Preference (Configuration 2} is given to compounds of the formula (1) in which

A

A?

ALE

is nitrogen, =N"-(" or =C-R?,
is =N-R®, oxygen or sulphur,

is axygen,
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is nitrogen, =N"-0 or =C-R*,
s =C-F,

is {()-Cayalkyl, (Ci-Cahydroxyalkyl, (Ci-Cashaloalkyl, (Ci-Cajevanocalkyl, (Ci-Cajalkexy-{C-
Cajalkyl, (C)-Cohaloalkoxy-(Ch-Calalkyl, (Co-Cajatkenyl, (Co-Caalkenyloxy-{C-Cgatkyl, {Cs-
Cahaloalkenyloxy-(C-Cajatkyl, (Cs-Cahaloalkenyl, {Co-Caevanoatkenyl, (Cr-Cajalkyayl, (Co-
Colalkymvioxy-{C-Calalkyl, (Co-Cohaloalkynyloxy-(Ci-Calaltkyl,  {Cx-Colbaloalkynyl, (Ca-
Colevanoalkynvl,  {Ca-Cajeveloalkvl, {Ca-Copcycloalky{Ci-Celeveloalkyl,  (Ci-Caalkyl-(Cs-
Celeveloalkyl,  halo{Ca-Celeveloalkvl,  (Ci-Casltkylamino,  di{Ci-Cyjalkylamino,  (Cs-
Crleycloalkylamino, (Ci-Cyalkylearbonylamine, {C-Coalkyithio«(C-Cadalkevl, (Cy~
Cahaloalkylthio-(Ci-Cyalalkyl, (C-Caaikvlsulphinyvi-(C)-Caalkyl, (Ci-Caihaloatkyisulphinyi-
(Ci-Caalkyl, {Ci-Calalkylsulphonvl-(C-Coalkyl,  {C-Caalkvicarbonyl-(Ci-Cajalkyl,  (Ci-
Cadhaloalkylearbonyl-{(C)-Cylalkyl, (C-Cilalkyisulphonylamino,

or is {Ci-Cajalkyvl, (Ci-Coalkoxy, (Ci-Cayatkenyl, (Co-Cajalkynyl, (Cs-Cejeycloalkyl, each of
which is optionally mono- or disubstituted identically or differently by aryl, betaryl or
heterocyclyl, where aryl, betary! and heterocyvelyi may each optionally be mono- or disubstituted
identically or differently by halogen, cyano, carbamoyl, aminosulphonyl, {(Ci-Calalkyl, (Cs-
Cacyeloatkyl, {(C-Caalkoxy, (Ci-Cyahaloalkyl, (Ci-Cahaloalkoxy, (Ci-Cuijalkyithio, (Ci-
Caoatkylsutphinyd, (C-Cyalkylsulphonyl, {C-Cglalkyisulphimine, or

¢ arvl, hetaryt or heterocyelyl, each of which is optionally mono- or disubstituted identically or
differently by halogen, cyano, carbamoyl, (Ci-Caalkyl, {Ca-Celeveloalkyl, (Ci-Caj-atkoxy, (Ci-
Cayhaloalkyl, {C-Csphaloalkoxy, (Ci-Calalkylthio, (Ci-Cayatkylsuiphinyl, {Cs-
Cajalkyisulphonyl, {C:i-Cajalkylsulphimino, {C,-Caalkylsulphoximine, (Ci-Caalkyvicarbonyl,
{Ca-Captriatkylsilyl, (=0} (only in the case of heteroeyclyl) or (=0}, {only in the case of

heterocyelyl),

R%, R, R* and R? are cach independently hydrogen, cyano, halogen, nitro, acetyl, hydroxyl, amino,

SCN, i -Cyalkylsilyl,  (Ci-Caloycloalkyl,  {Ci-Coleyeloalkvl-{Ca-Cejeyeloatkyl,  (Ci-
Coalkyl-(Cy-Cajeyeloalkyl,  halo(Cs-Cejeycloalkyl, (Ci-Caalkyl,  (Ci-Cohaleatkyl, (Ci-
Cyeyanoalkyl,  (Ci-Cohydroxvalkyl, (C)-Coalkoxy~{Ci-Cajalkyl, {Cr-Calalkenyl, (Lo
Cahaloalkenyl, (Co-Coyeyanoatkenyl, (Co-Calalkynyi, (Cr-Cathaloalkynyl, (Co-Coleyanoalkynyl,
(Ci-Caatkoxy, {(C-Cahaloalkoxy, {(Ci-Coeyvanoalkoxy, (Ci-Caalkoxy-(Ci-Coalkoxy, (Ci-
Cyyalkythydroxyimino, {C-Csyalkoxyimino, (Ci-CoalkylH(C-Cyalkoxymmno, {Cs-
Cadhaloalkyvl-(C-Cayatkoxyiming, (C.-Caalkylthio, {Ci-Cyihaloalkyithio, (Ci-Cajalkylthio-(Ci-
Caalkyl, {C-Coalkylsulphinyl, (C-Cshaloalkylsulphinyl, (Ci-Caalkylsulphinyl{(Ci-Cajalkyl,
{(C1-Calalkvisulphonyd, (C-Caihaloalkylsulphonyl, (Ci-Caalkylsulphonvi-(C)-Caalkyl, (Ci-

Coalkylsulphonvioxy,  {Ci-Cgalkyvlearbonyl,  (C)-Codhaloalkylcarbonyl,  aminocarbonyl,
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aminothiocarbonyl, (C:-Cyjaikylaminocarbonyl, di{C-Cylalkylaminocarbonyl, (Cy-
Ceyalkyisulphonylamino, (Ci-Cgalkylamino,  di{Ci-Cyalkylaminoe, aminesulphonyl, (Ci-
Cslalkylamunosulphonyl,  di(Ci-Cajalkylaminosulphonyl,  aminothiocarbonyl, NHCO-(Cy-

Caatkyl {({C:-Cyjalkylearbonylamino),

is pheny! or hetarvl, each of which is mono- or disubstituted identically or differently, where (in
the case of hetaryl) at least one carbonyl group may optionally be present and/or where possible
substituents in each case are as follows: cyano, halogen, nitro, acetyl, amino, (C-Cuilaltkyl, (Ci-
Cidhaloalkyl, {(C;-Cileyanoalkyl, {Ci-Cohydroxyalkyl, (C)-Cialkoxy-(Ci-Calalkyl, {C:-
Coalkenyt, (Co-Caphaloalkenyl, (C,-Ci)eyanoalkenyl, (Ca-Coatkynyl, (Cz-Cadhaloalkynyl, (C:-
Coleyanoalkynyl, (Ci-Caalkoxy, (C;-Cghaloalkoxy, {Ci-Cilevanoalkoxy, (Ci-Caalkoxy-(Ci-
Cayalkoxy, (Ci-Caalkythydroxyimino, (Ci-Caalkoxyimino, (C-Cgalkyl-(Ci-Cq)alkoxyimino,
(Ci-Cohaloalkyl-{C-Caalkoxyimino, (C:-Cyalkylthio, (Ci-Cayhaloalkylthio, (C;-Calalkylthio-
(C1-Coalkyl, (C)-Cilalkylsulphinyl, {(C:i-Cohaloalkyisulphinyl, (Ci-Calalkylsulphinyl-(Ci-
Caalkyl,  {C-Csalkylsulphonyl,  (Ci-Cajhaloalkylselphonyl,  (Ci-Coalkylsulphonyi-{Ci-
Coalkyvl,  (Ci-Cyalkylsulphonyloxy,  (Ci-Cajalkylcarbonyl,  (Ci-Cuijhaloalkylearbonyl,
aminocarbonyl, (C)-Calalkyviaminocarbonyl, di(Ci-Calalkylaminocarbonyl, {Ci-
Caalkylsulphonylanino, (Ci-Cialkylamino, d&(Ci-Cylaikylamino, aminosulphonyi, (Ci-

Caalkytaminosulphonyl, di{C:-Ca)alkylaminosulphonyl,

is (Ci-Caalkyl, {C,-Cadhaloalkyl, (Ci-Csieyanoalkyl, {Ci-Cahydroxyalkyl, {Ci-Celatkoxy-(C:-
Cyyalkyt, (Ci-Cohaloalkoxy-(Ci-Calalkyl, (Cr-Cylalkenyl, (Cr-Calalkenyloxy~(Ci-Cajalkyl, (Co-
Cohaloalkenyloxy-(C-Ce)alkyl, (Cr-Cyohaloalkenyl, {C:-Cieyvanoatkenyl, (Co-Cylalkynyl, (Co-
Colalkynyloxy~(C-Caatkyl, {(C:-Cohaloalkynyl, (Csi-Celeveloalkyl, (Ci-Co)eycloalkyl-(Cs-
Coleyelaalkyl, {Ci-Calalkyl-(Cs-Cojeycloalkyl, halo(Cs-Ce)eycloalkyl, (Ci-Cylalkylthio{C)-
Caalkyl, {Ci-Cohaloalkylthio-(C:-Cy)alicyl, (C;-Coalkylsulphinyl-(C-Ci)atkyl, {(Cy-
Cahaloalkylsulphinyl-(Ci-Cyalkyl, (Ci-Caalkylsulphonyl(C;i-Calalkyl, {Cy-
Cajhaloalkylsulphonyl-(Ci-Caalkyl, (C1-Caalkoxy-(Ci-Calalkylthio-(C:i-Cylalkvi, {Ci-
Cajatkylecarbonyl-(C:i-Calatkyl,

50,1 or 2.

Particular preference {Configuration 3) is given to compounds of the formula (I} in which

Al

is nitrogen or =C-R*,

is ~N-R> or oxygen,
IS oxygen,

is nitrogen or =C-R*,
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1 =C-H,

is {Ci-CaYalkyl, {C-Cadhydroxyalkyl, (C:-Cahaloalkyl, (Co-Ca)alkenyl, (Cr-Calhaloatkenyl, {(Co-
Caalkynyl, (Cr-Cohaloalkynyl, (Ci-Coleycloalkyl, (Ci-Cialkylthio{(Cy-Cylatkyl,  {Ci-
Coatkylsulphinyl-(C:-Ca)alkyl, (C-Calalkylsulphonyi-(Cy-Cajalkyl,

or 1s {C-Caalkyl optionally monosubstituted by phenyl, pyridyl, pyrimidyl, pyridazinyl,
pyrazinyl, pyrazolyl, triazolyl, thiazolvl, tetrazolyl, piperazinyl, tetrahydrofuryl or oxetanyl,
where phenyl, pyridyl, pyrimidyl, pyndazinyl, pyrazinyl, pyrazolyl, tnazolyl, thiazolyl,
tetrazolyl, piperazinyl, tetrahydrofuryl or oxetany! may ecach optionally be mono- or

disubstituted identically or differently by halogen, (C-Cui)atkyl or (Ci-Cyjhaloalkyl, or

is phenyl, pyridyl, pvrimidyl, pyridazinyl, pyrazinyl, pyrazolyl, triazolyl, thiazolyl, tetrazolyl,
piperazinyl, tetrahydrofuryl or oxetanyl, each of which is optionally mono- or disubstituted

identically or differently by halogen, (Ci-Caalkyl or (Ci-Cajhaloalkyi,

is hydrogen, cyano, aminocarbonyl, halogen, (Ci-Coalkyl, (C-Cohaloaikyl, {Ci-Cyhaloalkoxy,
(Ci-Cylalkvithio, {(C-Coalkylsulphinyt, (Ci-Cajalkylsulphonyl, (C)-Cijhaloalkylthio, (G-
Cadhaloalkylsulphinyl or (Ci-Cihaloatkylsulphonyl,

is hvdrogen, (C-Caalkoxy, (C)-Cs)haloalkyl, NHCO-(C)-Cylalkyl or halogen,

is hydrogen, halogen, (C)-Cyalkyl, (C\-Cohaloalkyl, {Ci-Cyyhaloalkoxy, {Ci~Csjalkylthio, (C:-
Calalkylsulphinyl, {C-Cyoalkyisulphonyl, (C)-Csdhaloalkylthio, (Ci-Ca)halealkylsulphinyl, (C;-
Caohaloalkyisulphonyl, or is phenyvl, pyvrazolyl or imidazolyl, each of which is optionally

monosubstituted by trifluoromethyl,
is hydrogen, halogen, cyano or {Ci~Cijalkyl,
1s {Ci~-Calalkyl or (Ci-Calkoxy-{C-Calalkyl,

is{), 1 or2.

Very particular preference {Configuration 4) is given to compounds of the formula (I} 1o which

25 A

A?

A

A’

A’

is nitrogen or =C-R¥,
is —=N-R* or oxvgen,

is oxygen,

1s mitrogen or =C-H,

18 =C-H,
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is methyl, ethyl, n-propyl, i-propyl, cyelopropyl, an-butyl, i-butyl, tert-butyl, cyclobutyl,
hydroxyethyl {(-CH>-CH,-OH). fluoromethyl, difluoromethyl, tnfluoromethyl, fluoroethyl.
diftuorocthyl, trifluoroethyl, tetrafluoroethyl, pentafluoroethyl, -{CHz}-S-C:Hs,

2N\

Q/O

~ \"
-{CH2)2-S0:-CoHs or ,
is hydrogen, cyano, aminocarbonyl (CONHy), fluoromethyl, difluoromethyl, trifluoromethyl,
fluorcethyl, difluorocthyl, trifluoroethyl, tetrafluoroethyl, pentafluoroethyl, triflucromethoxy,
difluprochloromethoxy, dichlorofluoromethoxy, trifiuoromethylthio, tritfuoromethylsulphonyl,

trifluoromethylsulphinyl, fluorine or chiorine,

is hydrogen, methoxy, ethoxy, trifluoromethy!, methylcarbonylamino (NHCO-methyl), fluorine

or chlorine,

is fluorine, chlorine, fluoromethyl, difluoromethyl, triflucromethyl, fluoroethyl, difluoraethyl,
trifluoroethyl, tetrafluoroethyl, pentafluoroethyt, tnifluoromethoxy, ditluorochloromethoxy,
dichlorofluoromethoxy, trifluoromethylthio, trifluoromethylsulphonyl, trifluoromethylsulphinyi,
or is phenvl, pyrazol-1-yl or imidazol-1-yl, each of which is optionally monosubstituted by

trifiuoromethyl,
is hydrogen, fluoring, chlorine, bromine or cyano,
is methyl, ethyl, i-propyl, methoxymethyl or methoxyethyl,

160, 1 or2.

Emphasis (Configuration §) is given to compounds of the formula (I} in which

1s mitrogen (N} or =C-H,
is =N-CH; or oxygen (O},
is oxygen {0},

is nitrogen {N} or =C-H,
is =C-H,

is methyl, ethyl, n-propyi, i-propyl, cyclopropyl, n-butyl, i-butyl, tert-butyl, cyclobutyl,
hydroxyethyl (-CH,-CH,-OH), fluoromethyl, difluoromethyl. trifluoromethyl, {luoroethyl,

diflucroethyl, trifluoroethyl, tetrafluoroethyl, pentaflvoroethyl, -(CHo)-S-CaHs,
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N

G
~{CH2)2-80-C.Hs or {oxetan-3-yi},

is hydrogen, cyano, aminocarbonyl (CONH.), fluoromethyl, difluoromethyl, trifluoromethyt,
fluoroethyl, difluoroethyl, trifluoroethyl, tetrafluoroethyl, pentafluoroethyl, trittuoromethoxy,

triflucromethylthio, triflucromethylsulphonyl, trifluoromethyisulphinyl, fivorine or chiorine,

is hydrogen, methoxy, ethoxy, triftuoromethyl, methylcarbonylamino (NHCO-methyl}, {hiorine

or chlorine,

is flaorine, chlorine, fluoromethy!, diftuoromethyl, trifluoromethyl, fluoroethyl, difluoroethyl,

trifluoroethyl, tetrafluorcethyl, pentafluorcethyl, trifluoromethoxy, trifluoromethylthio,

Y N

<3 .
| |

trifluoromethylsulphonyl, trifluoromethylsulphinyl, or ts phenyl, {pyrazol-1-vi) or

{imidazol-1-y1}, each of which is optionally monosubstituted by trifluoromethyl,

s lor2.

Particular emphasis {Configuration 6) is given to compounds of the formula (1) in which

Al

A’

AB

A4

AS

R

is nitrogen (N} or =C-H,
is -N-CH: or oxygen (O},
is oxygen {O),

is nitrogen {N} or =C-H,
i =C-H,

is methyl, ethyl, n-propvl, 1-propyl, trifluoromethyl, ~-CHy-CH;-F, -CH,-CH,-OH,

N
O

e

~(CH2)2-8-Cols, {(CH:p-80:-CoHs or

1s hydrogen, triflucromethyl, cyano, CONH:, fluorine or chlorine,

is hydrogen, chlonine, triflueromethyl, methoxy or NHCOCH,,

is pentafluoroethyl, trifluoromethyl, chlorine, 4-CF3{CsH4), 4-(CF)pyrazol-1-yl,

3{CF3)pyrazol-1-yl or 4-{CFi}imidazol-i-yl,
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0 is0, 1 or 2.

In a further preferred embodiment, the invention relates to the compounds of the formula (I} where R,

R RY, A', A% A, AY, A’ and n are each as defined above, especially as defined in Configuration (1) or

Configuration {2) or Configuration {3) or Configuration (4) or Configuration {§) or Configuration (&),

and

R# is acety!, amino, SCN, tri(C,-Celalkyisityl, (Ci-Ceeyeloalkyl, (Ca-Cieycloalkyl-(Cs-Cejeyeloalkyi,
(Ci-Colalkvl{Ci-Csleycloalkyl (where the bond is via the cycloatkyl substituted by alkyl),
halo{Cs-Ceieyeloatkyl, (Cr-Cepatkenyl, {(Ci-Codhaloatkenyt, (Ca-Colevancatkenyl, (Ci-
Coalkynvl, (Cx-Ceoyhaloalkyny!, (C:-Celevancalkynyl, (C;-Celalkoxy, (C:-Cephaloalkoxy, (€:-
Cejalkoxycarbonyl<{(C;-Colatkoxy, (Ci-Cealkoxy-(Ci-Celalkoxy, (C-Celalkythydroxyimino,
(C:-Colalkoxyimine, (Ci-Ceralkyl(Ci-Colalkoxyimino, {Ci-Cethaloalkyl-(C)-Cejalkoxyimine,
(Ci-Celalkyithio, (Ci-Cerhaloalkylthio, (Ci-Ce)alkoxy«Ci-Celalkylthio, (Ci-Celatkylsulphinyl,
(C-Coshaloalkylsulphinyl, (Ci-Coalkoxy-{Ci-Colalkyisulphinyl, (C:-Celalkyisulphonyl, (Ci-
Cehaloalkvisulphonyl, {(Ci-Cajalkoxy-{C:-Coalkylsuiphonyl, (Ci-Cealkylsulphonyloxy, (Ci-
Ceralkylearbonyl, (Ci-Cslalkylthiocarbonyl, (Ci-Cephaloalkyvlcarbonyl, (Ci-Celalkylearbonyioxy,
{C-Cpralkoxycarbonyl, (C1-Cohaloalkoxycarbonyl, anunocarbonyl, (Ci-
Ceolalkvlaminocarbonyl, (Ci-Colalkylaminothiocarbonyl, di-(Ci-Cglalkvlaminocarbonyl, di-(Cy-
Cylalkylaminothiocarbonyl, (Co-Cejatkenviaminocarbonyl, di-(Cr-Cy)-alkenylaminocarbonyl,
(Ca-Csyeycloalkylaminocartbonyl,  (Ci-Cojalkylsulphonylanuno, (Ci-Cejalkylaming,  di(Ci-
Cylalkylamine, aminosulphonyl, {Ci-Celalkylanminosulphonyl, di<{(C)-Cejalkylaminosulphonyl,
(Ci-Cylalkylsulphoximino,  aminothiocarbonyl,  {Ci-Celalkylaminothiocarbonyi,  di<{Ci-
Cojalkylaminothiocarbonyl,  {Cs-Cgleyveloaltkylamino, NHCO-(C -Celaikyl  {((C)-

Cgralkvicarbonvlamino),

is in each case optionally singly or multiply, identically or differently substituted hetaryl, where
at least one carbonyl group may optionally be present and/or where possible substituents i each
case are as follows: cyvane, carboxyl, halogen, nilro, acetyl, hvdroxyl, amino, SCN, tn-(C-
Coalkylsilyl, {Ci-Ceialkyl, (Ci-Cadbaloaikyl, {C)-Celevanoalkyl,  (C:-Cidhydroxyalkyl,
hydroxyvecarbonyi-{C,-Cg)-atkoxy,  (C)-Celalkoxycarbonvi-(Ci-Cajatkyl,  {Ci-Colatkoxy-(Cy-
Coalkyl, {Ce-Colalkenyl, (Ci-Celhaloalkenyl, {(Cr-Cojevancalkenyvl, {Cr-Cilalkynyl, (Ca-

Csihaloalkynyl, {C:-Coleyanocalkynyl, (Ci-Cejalkoxy, (Ci-Cyibaloalkoxy, (Ci-Cy)eyanocalkoxy,

{C:i-Ceralkoxycarbonyl-(Cy-Celalkoxy, (C1-Colatkoxy-(C-Ceralkoxy, (Ci-
Cs)alkvihydroxyimine, (C-Celalkoxyimino, {C1-Cxlalkvl-(C-Cealkoxyiming, (Cs-

Ceyhaloalkyt-(C-Ceatkoxyimino, (C-Colalkylthio, (Ci-Cehaloaikylthio, (C)-Celalkoxy~(Ci-
Csralkylthio, (C)-Cylalkyithio(C)-Cealkyl, (C)-Coalkylsuiphinyl, {C;-Csyhaloalkylsulphinyl,
{Ci-Colalkoxy~{C:i-Colalkylsulphinyl, {Ci-Coialkylsulphinyl-(C,-Cealkyl, (Cy-
Ceodalkylsulphonyl, (Ci-Codhaloalkyisulphonyl, (Ci-Cealkoxy-(Ci-Celalkylsulphonyl, {Ci-
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Colalkylsulphonyl-(C-Colalkyl,  {Ci-Colalkylsulphonyloxy,  (Ci-Cedalkylcarbonyl,  (Cy-

Csyhaloalkylcarbonyl, (Ci-Coyalkylearbonyloxy, {C1-Celalkoxycarbonyl, (C-
Cs)haloatkoxycarbonyl, aminocarbonyl, (Ci-Cylalkylaminocarbonyl, di-(Cy-

Ceatkvlaminocarbonyl, (Co-Celalkenylaminocarbonyl, di-{Cy-Cej-alkenylaminocarbonyl, {Cs-

& Csjeycloalkylaminocarbonyl,  (C)-Cylalkylsulphonylamine,  (C)-Cejalkylamino,  di-(Ci-
Cejalkylamino, aminosulphonyi, (Ci-Celalkylaminosulphonyl, di-{(Ci-Cylalkylaminosulphonyl,
(C1-Colalkyisulphoximino,  aminothiocarbonyl,  (Ci-Celalkylaminothiocarbonyl,  di«{C:-
Cojalkylaminothiocarbonyl, {Ci-Csjcycloaltkylamino.

10

In a further preferred embodiment, the invention relates to the coropounds of the formula (1) where R/,
RZ R A AL AS, A%, A% and n are each as defined above, especially as defined in Configuration (1) or
Configuration {2} or Configuration (3) or Configuration {4) or Configuration {5) or Configuration (6},

and
15 R™is acetyl, amino, SCN, ti-(C,-Calalkylsilyl, (C:-Ceyeycloalkyl, (Ci-Coleyeloalkyl-{Cs-Coeycioaikyl,
(C-Colalkyvl(Ci-Codeycloalkyl (where the bond is via the cycloalkyl substituted by alkyl),
halo{Cs-Ce)eyeloatkyl,  (Cr-Caalkenyl, (Cr-Caphaloalkenyl,  (Ca-Cajoyanocalkenyl,  (Cr-
Coalkynyl, (Co-Cohaloalkynyl, (C:-Coeyancalkynyl, {Ci-Cialkoxy, (Ci-Cajhaloalkoxy, {Ci-
Calalkoxy~(Ci-Caalkoxy, {Ci-Cyalkythydroxyiming, (Ci-Caalkoxyimino, (Ci-Caalkyl-{Cs-

20 Cqalkoxyimino, {C)-Csdhaloalkyl-(C,-Cylalkoxyimino, (Ci-Cajalkylthio, (C)-Cabaloalkylthio,
(C;-Cyhlalkylsulphinyl, (Cy-Cihaloalkylsuiphinyt, (C-Cajalkyisulphonyl, (Cy-
Csyhaloalkylsulphonyl, {Ci-Cyalkylsulphonyloxy, {Ci-Calalkylcarbonyl, {Cr-
Carhaloalkylcarbonyl, aminocarbonyl, {C;-Caalkylamunocarbonyl, di-(Cs-

Calatkylaminocarbonyl, (C:-Cyalkylsulphonylamino, (C:-Cylalkylamino, di~(C,-C.)alkylamino,
25 anunosulphonyl, (Ci-Caialkylaminosuiphonyl, di-{(C-Coalkylaminosuiphonyl,

aminothiocarbonyl, NHCO-(C-Caalkyl ((Ci-Coyalkylearbonylamino},

is in each case singly or doubly, identically or differently substituted hetaryl, where at least one

carbonyl group may optionally be present and/or where possible substituents in each casc are as

follows: cyano, halogen, nitro, acetyl, amino, {C-Cqlalkyl, (Ci-Csthaloalkyl, (Ci-Cejeyanoaikyl,
30 {C-Codhydroxyalkyl, (C)-Cajalkoxy-(Ci-Capalkyl, {(Cr-Coalkenyl, (C-Cyhaloaikenyl, (Co-
Cayevanoalkenyl, (Co-Coalkyvayl, (Co-Cohaloalkynyl, (C:-Cajevanoalkynyl, (Ci-Cyaltkoxy, (Ci-
Cahaloalkoxy, {Ci-Cyjevanoalkoxy, (C-Calatkoxy<(Ci-Cajalkoxy, (C:-Cy)alkylhydroxyimino,
(C)-Calalkoxyimine, (C-Caalkyi-(C-Caalkoxyimino, (Ci-Cyjhaloalkyl-{C,-Cy)alkoxyimino,
(C)-Caalkylthio, (Ci-Cohaloalkylthio, (Ci-Caalkylthio-(Ci-Caalkyl, (Ci-Csjalkylsulphinyl,
(Ci-Caoyhaloalkylsulphinyl,  (C)-Coalkylsulphinyl-(Ci-Cajalkyl, (Ci-Cylatkylsulphonyl, (C:-

(9]
(9]

Cyhaloalkyisulphony!, (C-Cijaikylsulpbonyl-(Ci-Cyjalkyl, {C)-Cai)alkyisulphonyloxy, (Ci-

Cayaikyicarbonyl, (Ci-Csthaloatkylcarbonyl, aminocarbonyl, (Ci-Cajalkylaminocarbonyl, di«(C:-
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Cyjalkylaminocarbonyl, (Ci-Ca)atkylsulphonylamino, (C)-Cslalkylamino, di-(Ci-Csalkylamino,

aminosuiphonyl, (C:-Calalkylaminosulphony!, di-(Ci-Csjalkylaminosulphonyt.

In a further preferred eoibodiment, the invention relates to the compounds of the formula (1) where R,
R% RS AN A AY A%, A® and 1 are each as defined above, especially as defined in Configuration (1} or

& Configuration (2} or Configuration {3) or Configuration {4} or Configuration {5} or Configuration (6),
and

R™ is {0)-Cyalkoxy or NHCO-(Ci-Caalkyl.

In a further preferred embodiment, the invention relates to the compounds of the formula (I} where R,

10 R™ RY A A AY, A% A% and n are each as defined above, especially as defined tn Configuration {1} or
Configuration {23 or Configuration {3) or Configuration {4} or Configuration {§} or Configuration {6},
and

R? is methoxy, ethoxy or NHCO-methyl.

In a further preferred embodiment, the invention relates to the compounds of the formula (I) where RY,

[
Uy

R RY AL A% AY A% AS and n are each as defined above, especially as defined in Configuration (1)} or
Configuration (2) or Configuration (3) or Contiguration {4} or Configuration {5) or Configuration (6),
and

R is methoxy or NHCO-methyl.

R* is joined in the 3 or 5 position:

In the preferred definitions, unless stated otherwise,

halogen is selected from the group of fuorine, chlorine, bromine and ioding, preferably in turn from the

group of fluorine, chlorne and bromine,

aryl {including as part of a larger unit, for example arylalkyl) is selected from the group of phenyl,

[N
w

naphthyl, anthryl, phenanthrenyl, and is preferably in turn phenyl,

hetaryl {(synonvmous with heteroarvl, including as part of a larger unit, for example hetarylalkyl} is
selected from the group of furyl, thienvl, pyrrolyl, pyvrazolyl, imudazolyl, trarolyl, oxazolyl, 1soxazolyi,

thiazolyl, isothiazolyl, {,2,3-oxadiazolyl, 1,2,4-oxadiazelyl, 1,3,4-onadiazolyl, 1,2,5-sxadiazolyl, 1,2,3-
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thiadiazolyl, 1.2,4-thiadiazolyl, 1,3 4-thiadiazolyl, 1,2,5-thiadiazolyl, tetrazolyl, pyridyl, pyrimidyl,
pyridazinyl, pyrazinyl, 1.2 3-triazinyl, 1,2 4-triazinyl, 13S-triazinyl, benzoturyl, benzisofuryl,
benzothienyl, benzisothienyl, indolyl, iscindolyl, indazolyl, benzothiazolyl, benzisothiazolyl,
benzoxazolyl, benzisoxazolyl, benzimidazolyl, 2,1.3-benzoxadiazole, quinolinyl, isoquinolinyl,
cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, naphthyridinyl, benzotriazinyl, purinyl, pteridinyi

and indolizinyl,

heterocyclyl is a saturated 4-, 5- or G-membered ring contaning 1 or 2 nitrogen atoms and/or one
oxygen atom and/or one sulphur atom, for example azetidinyl, pyrrolidinyl, pipendinyl, oxetanyl,
tetrahydrofuranyl, tetrahydropyranyl, dioxanyl, thictanyl, tetrahydrothiophenyl, tetrahydrothiopyranyl,

piperazinyl, morpholiny! and thiomorpholinyl.
In the particularly preferred definitions, unless stated otherwise,

halogen is selected from the group of fluorine, chiorine, bromine and iodine, preferably in turn from the

group of fluorine, chlorine and bromine,

aryl (including as part of a larger unit, for example arylalkyl) is selected from the group of phenyl,

naphthyl, anthryl, phenanthrenyl, and is preferably in turn phenyl,

hetaryl (including as part of a larger unit, for example hetarylalkyl} is selected from the group of pyridyl,

pyrimidyl, pvrazinyl, pyridazinyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl and tetrazolyl,
heterocyclyl is sclected from the group of oxetanyl, tetrahydrofuryl and piperazinyl.
) group ) ydrofuryl and pip ¥

In the context of the present invention, unicss defined differently elsewhere, the term "altkyl”, gither on
its own or else in combination with further terms, for example haloalkyl, is understood 10 mean & radical
of a saturated aliphatic hydrocarbon group which has 1 to 12 carbon atoms and may be branched or
unbranched. Examples of C,-Cio-alky!l radicals are methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, tert-pentyl, l-methylbutyl, 2-methylbutyl, 1-
ethvlpropyi, 1,2-dimethylpropyl, hexyl, n-heptvl, n-octyl, n-nonyl, n-decyi, n-undecyl and n-dodecyl.
From among these alkyl radicals, particular preference is given io C-Ce-alkyl radicals. Special

preference is given to C-Cg-alkyl radicals.

According to the invention, unless defined ditferently elsewhere, the term "alkenyl”, either on its own or
else in combination with further terms, is understood to mean a straight-chain or branched C,-Cio-
atkenvl radical which has at least one double bond, for example vinyl, allyl, 1-propenyl, isopropenyl, -
butenyl, 2-butenyi, 3-butenyl, 1, 3-butadienyl, 1-pentenyl, Z-pentenyi, 3-pentenyl, 4-pentenyl, 1,3-
pentadienyl, I-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl and 1,4-hexadienyl. Among these,

preference is given to Cr-Ce-alkenyl radicals and particular preference to Co-Ca-alkeny! radicals.
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According to the invention, unless defined differently elsewhere, the term "alkynyl", either on its own or
else in combination with {urther terms, is understood to mean a straight-chain or branched C:-Cj2-
atkynyl radical which has at least one triple bond, for example ethvayl, -propynyl and propargyl.
Among these, preference is given to Ci-Ce-alkynyi radicals and particular preference to Ci-Ca-alkynyl

radicals. The alkynyl radical may also contain at least one double bond.

According to the invention, unless defined differently elsewhere, the term "cycloalkyl”, either on its own
or else in combination with further terms, is understood to mean a Cz-Cs-cycloalkyl radical, for example
cyclopropyl, cyclobutyl, cyciopentyl, cyclohexyl, cyclohepiyl and cyclooctyl. Among these, preference

is given to Us-Ce-cycloalkyl radicals.

The termn "alkoxy®, either on its own or else in combination with further terms, for example haloalkoxy,

is understood to mean an (O-alkyl radical, where the term "atkyl" is as defined above.

Halogen-substituted radicals, for example haloatkyl, are mono- or polvhalogenated, up to the maximum
number of possible substituents. In the case of polyhalogenation, the halogen atoms can be identical or
different. In this case, halogen is fluorine, chlorine, bromine or iodine, especially fluonne, chlonne or

bromine.

Unless stated otherwise, optionally substituted radicals may be mono- or polysubstituted, where the

substituents in the case of polysubstitution may be the same or different.

The radical definitions or elucidations given above in general terms or within areas of preference apply
to the end products and correspondingly to the starting materials and intermediates. These radical
definitions can be combined with one znother as desired, i.e. including combinations between the

respective preferred ranges.

Preference is given in accordance with the invention to using compounds of the formula (I} where a

combination of the definitions listed above as preferred is present.

Particular preference 1s given in accordance with the invention to using compounds of the formula (I}

where a combination of the definitions listed above as particularly preferred is present.

Very particular preference is given in accordance with the invention to using compounds of the formula

(1) where a combination of the definitions listed above as very particularly preferred is present.

Frnphasis is given in accordance with the invention to using compounds of the formula (I} where a

combination of the definitions listed above as specific is present.

Particular emphasis is given in accordance with the invention to using compounds of the formula (I)

where a combination of the definitions listed above as very specific is present.



15 May 2019

2015217802

10

15

20

25

30

226-

Depending on the nature of the substituents, the compounds of the formula (I) may be in the form of

geometric and/or optically active isomers or corresponding isomer mixtures in different compositions.

These stereoisomers are, for example, enantiomers, diastereomers, atropisomers or geometric isomers.

The invention thus encompasses pure stereoisomers and any desired mixtures of these isomers.

The present invention as claimed herein is described in the following items 1 to 19:

1. Compounds of the formula (1)

e W
T
ANE |
in which
Al is nitrogen, =N*-O" or =C-R,
A is —=N-R%, oxygen or sulphur,
A’ is oxygen,
At is nitrogen, =N*-O" or =C-R?,
A’ is =C-H,
R, is (C1-Ce)alkyl, (C1-Ce)haloalkyl, (Ci-Cs)cyanoalkyl, (Co-Ces)hydroxyalkyl,

(Ci-Ce)alkoxy-(Ci-Ce)alkyl, (Ci-Cs)haloalkoxy-(C,-Ce)alkyl, (C,-Ce)alkenyl, (Cs-
Cs)alkenyloxy-(Ci-Cs)alkyl, (C,-Ce)haloalkenyloxy-(C,-Cs)alkyl, (C»-Cs)haloalkenyl,
(C2-Ce)cyanoalkenyl, (Cy-Ce)alkynyl, (C1-Co)alkynyloxy-(Ci-Ce)alkyl, (Cs-
Cs)haloalkynyloxy-(C,-Cs)alkyl,  (C,-Cs)haloalkynyl,  (C,-Cs)cyanoalkynyl,  (Cs-
Cs)cycloalkyl,  (Cs-Cg)eycloalkyl-(Cs-Cs)eycloalkyl,  (Ci-Cg)alkyl-(Cs-Cs)cycloalkyl,
halo(Cs-Cs)cycloalkyl, amino, (C,;-Cg)alkylamino, di(Ci-Ce)alkylamino, (Cs-
Cs)cycloalkylamino, (C-Cg)alkylcarbonylamino, (C,-Ce)alkylthio-(C,-Ce)alkyl, (Ci-
Cs)haloalkylthio-(C;-Ce)alkyl, (Ci-Ce)alkylsulphinyl-(C;-Ce)alkyl, (Ci-
Cs)haloalkylsulphinyl-(C;-Ce)alkyl, (C1-Ce)alkylsulphonyl-(C,-Cs)alkyl, (Ci-
Cs)haloalkylsulphonyl-(C;-Cs)alkyl, (C,-Ce)alkoxy-(C,-Ce)alkylthio-(C;-Ce)alkyl, (Ci-
Cs)alkoxy-(Ci-Ce)alkylsulphinyl-(C;-Cs)alkyl,  (C;-Ce)alkoxy-(Ci-Ce)alkylsulphonyl-
(Ci-Ce)alkyl, (Ci-Ce)alkylcarbonyl-(C,-Ce)alkyl, (C,-Ce)haloalkylcarbonyl-(C;-
Cs)alkyl, (C,-Cg)alkoxycarbonyl-(C;-Ce)alkyl, (Ci-Cs)haloalkoxycarbonyl-(C,-Ce)alkyl,
(Ci-Ce)alkylsulphonylamino, aminosulphonyl-(C;-Cs)alkyl, (Ci-
Cs)alkylaminosulphonyl-(C,-Cs)alkyl, di(C;-Ce)alkylaminosulphonyl-(C,-Cs)alky]l,
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or is (C-Ce)alkyl, (Ci-Ce)alkoxy, (C2-Cs)alkenyl, (C>-Ce)alkynyl, (Cs-Cg)cycloalkyl, each
of which is mono- or polysubstituted identically or differently by aryl, hetaryl or
heterocyclyl, where aryl, hetaryl or heterocyclyl may each independently be mono- or
polysubstituted identically or differently by halogen, cyano, nitro, hydroxyl, amino,
carboxyl, carbamoyl, aminosulphonyl, (C;-Ce)alkyl, (Cs-Cs)cycloalkyl, (C;-Ce)alkoxy,
(Ci-Ce)haloalkyl, (Ci-Ce)haloalkoxy, (Ci-Cs)alkylthio, (C;-Ce)alkylsulphinyl, (C;-
Ce)alkylsulphonyl, (C;-Ce)alkylsulphimino, (C,-Cs)alkylsulphimino-(C;-C¢)alkyl, (C;-
Cs)alkylsulphimino-(C>-Cs)alkylcarbonyl, (C1-Ce)alkylsulphoximino, (Ci-
Ce)alkylsulphoximino-(C;-Cg)alkyl, (C;-Cs)alkylsulphoximino-(C-Ce)alkylcarbonyl, (Ci-
Cs)alkoxycarbonyl, (Ci-Ce)alkylcarbonyl, (Cs-Cs)trialkylsilyl or benzyl, or

is aryl, hetaryl or heterocyclyl, each of which is unsubstituted or is mono- or
polysubstituted identically or differently by halogen, cyano, nitro, hydroxyl, amino,
carboxyl, carbamoyl, (C;-Cs)alkyl, (Cs3-Cs)cycloalkyl, (C,-Ce)-alkoxy, (Ci-Cs)haloalkyl,
(C1-Ce)haloalkoxy, (Ci-Ce)alkylthio, (Ci-Ce)alkylsulphinyl, (C;-Ce)alkylsulphonyl, (C;-
Cs)alkylsulphimino, (C;-Cg)alkylsulphimino-(C;-Cs)alkyl, (Ci-Cs)alkylsulphimino-(Cs-
Cs)alkylcarbonyl, (C,-Cs)alkylsulphoximino, (C;-Cs)alkylsulphoximino-(C;-Ce)alkyl,
(C1-Ce)alkylsulphoximino-(C>-Cg)alkylcarbonyl, (Ci-Ce)alkoxycarbonyl, (Cy-
Cs)alkylcarbonyl, (Cs-Ce)trialkylsilyl, (=O) (only in the case of heterocyclyl) or (=0),

(only in the case of heterocyclyl),

R? R?, R*and R* are each independently hydrogen, cyano, halogen, nitro, acetyl,

hydroxyl, amino, SCN, tri-(C;-Cs)alkylsilyl, (C;-Cs)cycloalkyl, (Cs-Cg)cycloalkyl-(Cs-
Cg)cycloalkyl, (C;-Ce)alkyl-(Cs-Cg)cycloalkyl, halo(Cs-Cs)cycloalkyl, (C,-Cg)alkyl,
(Ci1-Ce)haloalkyl, (C,-Cg)cyanoalkyl, (C,-C¢)hydroxyalkyl, hydroxycarbonyl-(C,-Ce)-
alkoxy,  (C,-Ce)alkoxycarbonyl-(Ci-Ce)alkyl,  (Ci-Ce)alkoxy-(Ci-Ce)alkyl,  (Ca-
Cs)alkenyl,  (C»-Ces)haloalkenyl,  (C,-C¢)cyanoalkenyl,  (C:-Ce)alkynyl,  (Cs-
Cs)haloalkynyl, (C-Ces)cyanoalkynyl, (C,;-Cg)alkoxy, (Ci-Ce)haloalkoxy, (Ci-
Cs)cyanoalkoxy, (C;-Cg)alkoxycarbonyl-(Ci-Cs)alkoxy, (Ci-Ce)alkoxy-(C,-Cs)alkoxy,
(C1-Ce)alkylhydroxyimino, (C;-Cs)alkoxyimino, (C;-Ce)alkyl-(C,-Cs)alkoxyimino, (C;-
Ce)haloalkyl-(C,-Cs)alkoxyimino,  (C;-Cg)alkylthio,  (C;-Ce)haloalkylthio,  (Ci-
Ce)alkoxy-(C,-Ce)alkylthio, (C;-Ce)alkylthio-(C;-Ce)alkyl, (Ci-Ce)alkylsulphinyl, (C;-
Ce)haloalkylsulphinyl, (C;-C¢)alkoxy-(C,-Cs)alkylsulphinyl, (C;-Ce)alkylsulphinyl-(C;-
Ces)alkyl, (C,-Ce)alkylsulphonyl, (C;-Cs)haloalkylsulphonyl, (C,-Ce)alkoxy-(C-
Cs)alkylsulphonyl, (C;-Cs)alkylsulphonyl-(C;-Cs)alkyl, (Ci-Cs)alkylsulphonyloxy, (Ci-
Ce)alkylcarbonyl, (C1-Ce)alkylthiocarbonyl, (C1-Ce)haloalkylcarbonyl, (Ci-
Ce)alkylcarbonyloxy, (C1-Ce)alkoxycarbonyl, (C1-Ce)haloalkoxycarbonyl,
aminocarbonyl, (C;-Cs)alkylaminocarbonyl, (C;-C¢)alkylaminothiocarbonyl, di(C;-
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di(C,-C¢)alkylaminothiocarbonyl, (Cs-
di(C»-Cg¢)-alkenylaminocarbonyl, (Cs-

Cg)cycloalkylaminocarbonyl, (C;-Ce)alkylsulphonylamino, (C;-Cs)alkylamino, di(C;-

Cs)alkylamino,

aminosulphonyl, (C1-Ce)alkylaminosulphonyl, di(Ci-

Cs)alkylaminosulphonyl, (C1-Ce)alkylsulphoximino,

aminothiocarbonyl, (Ci-

Cs)alkylaminothiocarbonyl, di(C;-Cs)alkylaminothiocarbonyl, (C;-Cg)cycloalkylamino,
NHCO-(C;-Ce)alkyl ((Ci-Cs)alkylcarbonylamino),

is aryl or hetaryl, each of which is mono- or polysubstituted identically or differently,

where (in the case of hetaryl) at least one carbonyl group may optionally be present

and/or where possible substituents in each case are as follows: cyano, carboxyl, halogen,
nitro, acetyl, hydroxyl, amino, SCN, tri-(C,-Ce)alkylsilyl, (C;-Ce)alkyl, (C;-
Ci-Cs)cyanoalkyl, (C;-Ce)hydroxyalkyl, hydroxycarbonyl-(C;-Cs)-

Cs)haloalkyl, (

alkoxy,  (C;-Cs)alkoxycarbonyl-(C;-Cs)alkyl,
Cs)alkenyl,  (C»-Cs)haloalkenyl,

Ce)haloalkynyl,

Ce)alkyl, (C;-Ce)alkylsulphonyl,

(C1-Co)alkoxy-(Ci-Ce)alkyl,  (Ca-
(Cy-Ces)cyanoalkenyl,  (C-Cg)alkynyl,  (Co-

(Cs-Ce)cyanoalkynyl, (C,-Cg)alkoxy, (Ci-Ce)haloalkoxy, (Ci-
Cs)cyanoalkoxy, (C;-Cg)alkoxycarbonyl-(Ci-Cs)alkoxy, (Ci-Ce)alkoxy-(C,-Cs)alkoxy,
(C1-Ce)alkylhydroxyimino, (C;-Cs)alkoxyimino, (C;-Ce)alkyl-(C,-Cg)alkoxyimino, (C;-
Cs)haloalkyl-(C;-Cs)alkoxyimino,  (C;-Ce)alkylthio,
Cs)alkoxy-(Ci-Ce)alkylthio, (Ci-Cs)alkylthio-(Ci-Cs)alkyl, (Ci-Cs)alkylsulphinyl, (C;-
Ce)haloalkylsulphinyl, (C;-C¢)alkoxy-(C,-Ce)alkylsulphinyl, (C;-Ce)alkylsulphinyl-(C;-

(Ci-Ce)haloalkylthio,  (C-

(Ci-Co)haloalkylsulphonyl,  (C;-C¢)alkoxy-(C;-

Cs)alkylsulphonyl, (C;-Cs)alkylsulphonyl-(C;-Cs)alkyl, (Ci-Cs)alkylsulphonyloxy, (Ci-
, (C1-Ce)haloalkylcarbonyl, (C1-Cg)alkylcarbonyloxy, (Ci-

Ce)alkylcarbonyl

Cs)alkoxycarbonyl, (C1-Cs)haloalkoxycarbonyl,

Cs)alkylaminocarbonyl, di(C;-Cs)alkylaminocarbonyl,

di(C»-Ce)-alkenylaminocarbonyl,

aminocarbonyl, (Ci-

(C2-Ce)alkenylaminocarbonyl,

(C5-Cg)cycloalkylaminocarbonyl, (Ci-

Ce)alkylsulphonylamino, (C;-Cs)alkylamino, di(C;-Cs)alkylamino, aminosulphonyl,

(C1-Ce)alkylaminosulphonyl, di(Ci-Ce)alkylaminosulphonyl, (C,-Cs)alkylsulphoximino,

aminothiocarbonyl, (C;-Cs)alkylaminothiocarbonyl, di(C;-Cs)alkylaminothiocarbonyl,

(C5-Cy)cycloalky

R5 iS (Cl-C(,)alkyl,

Cs)alkoxy-(Ci-Ce)alkyl,

lamino,

(Ci-Ce)haloalkyl, (C;-Cs)cyanoalkyl, (C,-Ce)hydroxyalkyl, (Ci-

(C1-Ce)haloalkoxy-(C;-Ce)alkyl, (Cy-Ce)alkenyl, (Co-

Ce)alkenyloxy-(Ci-Ce)alkyl, (Cz-Ce)haloalkenyloxy-(C,-Ce)alkyl, (Cz-Cs)haloalkenyl,
(C1-Cs)cyanoalkenyl, (Cy-Ce)alkynyl, (C2-Co)alkynyloxy-(C;-Ce)alkyl, (Cr-
Ce)haloalkynyloxy-(Ci-Ce)alkyl,  (C»-Cs)haloalkynyl,

Cg)cycloalkyl,

11075609 _1 (GHMatters) P103850.AU

(Cs-Cyg)cycloalkyl-(Cs-Cs)cycloalkyl,

(C2-Ce)cyanoalkynyl,  (Cs-
(C1-Ce)alkyl-(Cs-Cg)cycloalkyl,


P103850.AU

15 May 2019

2015217802

-26¢-

halo(C3-Cs)cycloalkyl, (C1-Ce)alkylthio-(C,-Cg)alkyl, (Ci-Cs)haloalkylthio-(C,-
Ce)alkyl, (C;-Cg)alkylsulphinyl-(Ci-Cs)alkyl, (Ci-Ce)haloalkylsulphinyl-(C;-Cs)alkyl,
(C1-Ce)alkylsulphonyl-(C,-Cg)alkyl,  (Ci-Cs)haloalkylsulphonyl-(C,-Cg)alkyl,  (Ci-
Cs)alkoxy-(C;-Ce)alkylthio-(C;-Cg)alkyl, (C1-Cs)alkoxy-(Ci-Cs)alkylsulphinyl-(C;-
Cs)alkyl, (C;-Cs)alkoxy-(Ci-Cs)alkylsulphonyl-(C;-Cs)alkyl, (Ci-Cs)alkylcarbonyl-(C;-
Cs)alkyl, (C,-Ce)haloalkylcarbonyl-(C;i-Ce)alkyl, (Ci-Cs)alkoxycarbonyl-(C,-Ce)alkyl,
(C1-Ce)haloalkoxycarbonyl-(C-Cs)alkyl, aminocarbonyl-(C,-C¢)alkyl, (Ci-
Cs)alkylamino-(C,-Cg)alkyl, di(C,-Cs)alkylamino-(C;-Cs)alkyl or (Cs-
Cy)cycloalkylamino-(C;-Ce)alkyl,

n 10, 1 or 2,

excluding compounds of the formula (I) in which:
R?is CF3, A% is N-methyl, A% is O, A* is CH, A° is CH, and

R!, R%®, A!', R?® and n are each as defined in the table below:

R! R Al R n
CH; H N H 0
CH; H N CF; 0
CH; H N Br 0
CH;, H N Cl 0
CH; H N H 1
CH; H N CF; 1
CH;, H N Br 1
CH;, H N Cl 1
CH; H N H 2
CH;, H N CF; 2
CH;, H N Br 2
CH; H N Cl 2

CH,CH; H N H 0
CH,CH; H N CF; 0
CH,CH; H N Br 0
CH,CH; H N Cl 0
CH,CH; H N H 1
CH,CH; H N CF; 1
CH,CH; H N Br 1
CH,CH; H N Cl 1
CH,CH; H N H 2
CH,CH; H N CF; 2
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R! R Al R n
CH,CH; H N Br 2
CHCH; H N Cl 2

CH; H CH H 0
CH; H CH CF; 0
CH; H CH Br 0
CH; H CH Cl 0
CH; H CH H 1
CH; H CH CF; 1
CH; H CH Br 1
CH; H CH Cl 1
CH; H CH H 2
CH; H CH CF; 2
CH; H CH Br 2
CH; H CH Cl 2
CH,CH; H CH H 0
CH,CH; H CH CF; 0
CH,CH; H CH Br 0
CH,CH; H CH Cl 0
CH,CH; H CH H 1
CH,CH; H CH CF; 1
CH,CH; H CH Br 1
CH,CH; H CH Cl 1
CH,CH; H CH H 2
CH,CH; H CH CF; 2
CH,CH; H CH Br 2
CH,CH; H CH Cl 2
CH,CH; 3-CH; N H 0
CH,CH; 3-CH; N CF; 0
CH,CH; 3-CH; N Br 0
CH,CH; 3-CH; N Cl 0
CH,CH; 3-CH; N H 1
CH,CH; 3-CH; N CF; 1
CH,CH; 3-CH; N Br 1
CH,CH; 3-CH; N Cl 1
CH,CH; 3-CH; N H 2
CH,CH; 3-CH; N CF; 2
CH,CH; 3-CH; N Br 2
CH,CH; 3-CH; N Cl 2
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and excluding compounds of the formula (I) in which A® is O, A* is CH, R? is H, R! is CH,CH3,
nis 2, A’is CH, and R, R? A? and A' are each as defined in the table below:

R3 R2a AZ Al
CF3 CF; O N
CF; CF; O CH
CF; H O N
CF; H (@) CH
CF; CF; S N
CF; CF; S CH
CF; H S N
CF; H S CH
CF; OCHF; NCH3 N
Br CF; NCH; N
2. Compounds of the formula (I) according to Item 1 in which
Al is nitrogen, =N*-O" or =C-R*,
A? is -N-R>, oxygen or sulphur,
A’ is oxygen,
A* is nitrogen, =N*-O" or =C-R?,
A’ is =C-H,
R! is (Ci-Cylalkyl, (C,-Cs)hydroxyalkyl,

Ca)alkoxy-(C,-Cs)alkyl,

(Ci-Cs)haloalkyl,
(Ci-Cs)haloalkoxy-(C;-Cs)alkyl,

(Ci-C4)cyanoalkyl,
(Cy-Cy)alkenyl,

(Ci-
(Cs-

Ca)alkenyloxy-(Ci-Cqs)alkyl, (Ca-Cs)haloalkenyloxy-(Ci-Cs)alkyl, (C2-Cs)haloalkenyl,

(C2-Cs)cyanoalkenyl,

Cs)cycloalkyl,

halo(C3-Cs)cycloalkyl,

(C2-Cy)alkynyl,
Cs)haloalkynyloxy-(C,-Cas)alkyl,

(C2-Cs)haloalkynyl,
(C3-Co)cycloalkyl(Cs-Ce)cycloalkyl,
(Ci-Cs)alkylamino,

(Ca2-Cy)alkynyloxy-(Ci-Ca)alkyl,
(C1-Cs)cyanoalkynyl,
(Ci-Cy)alkyl-(C;5-Co)cycloalkyl,
di(C,-Cs)alkylamino,

(Cs-
(Cs-

(Cs-

Cs)cycloalkylamino, (C,-Cs)alkylcarbonylamino, (C;-Cs)alkylthio-(Ci-Cs)alkyl, (C;-

C.)haloalkylthio-(C)-Ca)alkyl,

Ca)haloalkylsulphinyl-(C,-Cs)alkyl,

Ca)alkylcarbonyl-(C,-Cs)alkyl,
Ca)alkylsulphonylamino,
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or is (C;-Ca)alkyl, (Ci-Cs)alkoxy, (Cs-Cs)alkenyl, (C>-Cs)alkynyl, (Cs-Cs)cycloalkyl,
each of which is optionally mono- or disubstituted identically or differently by aryl,
hetaryl or heterocyclyl, where aryl, hetaryl and heterocyclyl may each optionally be
mono- or disubstituted identically or differently by halogen, cyano, carbamoyl,
aminosulphonyl, (C;-Cs)alkyl, (C3-Cs)cycloalkyl, (Ci-Cs)alkoxy, (Ci-Cs)haloalkyl, (C-
Cas)haloalkoxy, (C,-Cs)alkylthio, (C;-Ca)alkylsulphinyl, (C;-Cs)alkylsulphonyl, (C;-
Ca)alkylsulphimino, or

is aryl, hetaryl or heterocyclyl, each of which is optionally mono- or disubstituted
identically or differently by halogen, cyano, carbamoyl, (C,-Cs)alkyl, (Cs-Cs)cycloalkyl,
(Ci-Cy)-alkoxy, (Ci-Cs)haloalkyl, (Ci-Cs)haloalkoxy, (Ci-Cs)alkylthio, (Ci-
Ca)alkylsulphinyl, (C1-Cs)alkylsulphonyl, (C1-Cy)alkylsulphimino, (Ci-
Cs)alkylsulphoximino, (C;-Cas)alkylcarbonyl, (C3-Cs)trialkylsilyl, (=O) (only in the case
of heterocyclyl) or (=O), (only in the case of heterocyclyl),

R* R?, R? and R* are each independently hydrogen, cyano, halogen, nitro, acetyl, hydroxyl,

amino, SCN, tri-(C,-Cyg)alkylsilyl,  (C3-Cg)cycloalkyl, (Cs-Cs)cycloalkyl-(Cs-
Cs)cycloalkyl, (Ci-Cs)alkyl-(Cs-Cs)cycloalkyl, halo(Cs-Cs)cycloalkyl,  (C,-Ca)alkyl,
(Ci-Cs)haloalkyl, (C,-Cs)cyanoalkyl, (Ci-Cs)hydroxyalkyl, (C,-Cs)alkoxy-(C,-Cs)alkyl,
(Ca-Cy)alkenyl, (Cs-Cs)haloalkenyl, (C:-Cs)cyanoalkenyl, (C:-Cs)alkynyl, (C»>-
Cas)haloalkynyl, (C,-Cs)cyanoalkynyl, (C,-Cs)alkoxy, (Ci-Cs)haloalkoxy, (Ci-
Cs)cyanoalkoxy,  (Ci-Cs)alkoxy-(Ci-Cs)alkoxy,  (Ci-Cs)alkylhydroxyimino, (Ci-
Cs)alkoxyimino, (C1-Cs)alkyl-(C;-Cs)alkoxyimino, (C1-Cs)haloalkyl-(C;-
Ca)alkoxyimino, (C;-Cs)alkylthio, (C,-Cs)haloalkylthio, (C;-Ca)alkylthio-(C;-Cs)alkyl,
(C1-Cy)alkylsulphinyl, (C;-Cs)haloalkylsulphinyl, (C;-Cas)alkylsulphinyl-(C;-Cs)alkyl,
(C1-Cy)alkylsulphonyl, (Ci-Cas)haloalkylsulphonyl, (C;-Cs)alkylsulphonyl-(C;-Ca)alkyl,
(C1-Cs)alkylsulphonyloxy, (C1-Cg)alkylcarbonyl, (C1-Cs)haloalkylcarbonyl,
aminocarbonyl, aminothiocarbonyl, (C1-Cy)alkylaminocarbonyl, di(C-
Ca)alkylaminocarbonyl,  (Ci-Cs)alkylsulphonylamino, (C,-Cs)alkylamino,  di(Ci-
Cs)alkylamino, aminosulphonyl, (C1-Cs)alkylaminosulphonyl, di(Ci-
Ca)alkylaminosulphonyl, aminothiocarbony]l, NHCO-(C,-Cs)alkyl (Cy-
Ca)alkylcarbonylamino),

is phenyl or hetaryl, each of which is mono- or disubstituted identically or differently,
where (in the case of hetaryl) at least one carbonyl group may optionally be present
and/or where possible substituents in each case are as follows: cyano, halogen, nitro,
acetyl, amino, (C;-Cs)alkyl, (Ci-Cas)haloalkyl, (C;-Cas)cyanoalkyl, (Ci-Cs)hydroxyalkyl,
(C1-Cy)alkoxy-(Ci-Ca)alkyl, (Cr-Cs)alkenyl, (C»-Cas)haloalkenyl, (C,-Cs)cyanoalkenyl,
(Co-Cyalkynyl, (Ci-Cs)haloalkynyl, (Cz-Cs)cyanoalkynyl, (Ci-Cs)alkoxy, (Ci-
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Cas)haloalkoxy, (C1-Cs)cyanoalkoxy, (C1-Cs)alkoxy-(Ci-Cas)alkoxy, (Ci-
Cs)alkylhydroxyimino, (C;-Cs)alkoxyimino, (C;-Cs)alkyl-(C,-Cs)alkoxyimino, (Ci-
Cs)haloalkyl-(C;-Cs)alkoxyimino,  (C;-Cs)alkylthio,  (C;-Cs)haloalkylthio,  (Ci-
Ca)alkylthio-(Ci-Cs)alkyl, (Ci-Cs)alkylsulphinyl, (C;-Cs)haloalkylsulphinyl, (C;-
Ca)alkylsulphinyl-(C;-Ca)alkyl, (Ci-Ca)alkylsulphonyl, (Ci-Cas)haloalkylsulphonyl, (Ci-
Ca)alkylsulphonyl-(C,-Cs)alkyl, (C;-Cas)alkylsulphonyloxy, (Ci-Cas)alkylcarbonyl, (C;-
Ca)haloalkylcarbonyl, aminocarbonyl, (C1-Cys)alkylaminocarbonyl, di(C;-
Cs)alkylaminocarbonyl,  (C;-Cs)alkylsulphonylamino, (C,-Cs)alkylamino,  di(C;-
Cs)alkylamino, aminosulphonyl, (C1-Cs)alkylaminosulphonyl, di(Ci-
Ca)alkylaminosulphonyl,

R® is (Ci-Cyalkyl, (Ci-Cs)haloalkyl, (C;-Cs)cyanoalkyl, (C,-Cs)hydroxyalkyl, (C;-
Cs)alkoxy-(Ci-Cas)alkyl, (C1-Cs)haloalkoxy-(C;-Cs)alkyl, (Cy-Cy)alkenyl, (Co-
Cs)alkenyloxy-(C,-Cs)alkyl, (C:-Cs)haloalkenyloxy-(C,-Cs)alkyl, (C,-Cs)haloalkenyl,
(C2-Cs)cyanoalkenyl, (Cy-Cy)alkynyl, (Ca-Cy)alkynyloxy-(C;-Cs)alkyl, (Csr-
Ca)haloalkynyl, (C;-Ce)cycloalkyl, (Cs-Cs)cycloalkyl-(Cs-Cs)cycloalkyl, (C;-Ca)alkyl-
(C3-Co)cycloalkyl, halo(C;-Cs)cycloalkyl, (Ci-Ca)alkylthio-(C,-Cs)alkyl, (Ci-
Cs)haloalkylthio-(C;-Cs)alkyl, (C1-Cy)alkylsulphinyl-(C;-Cs)alkyl, (Ci-
Ca)haloalkylsulphinyl-(C,-Cs)alkyl, (C-Cy)alkylsulphonyl-(C;-Cas)alkyl, (Ci-
Cs)haloalkylsulphonyl-(Ci-Cs)alkyl, (C:-Cs)alkoxy-(Ci-Cas)alkylthio-(C,-Cs)alkyl, (Ci-
Cs)alkylcarbonyl-(C,-Cs)alkyl,

n 180, 1 or 2.
3. Compounds of the formula (1) according to Item 1 in which
Al is nitrogen or =C-R%,

A? is -N-R’ or oxygen,
Al is oxygen,

A* is nitrogen or =C-R?,
A® i1s =C-H,

R! is  (Ci-Cylalkyl, (C;-Cs)hydroxyalkyl, (Ci-Cs)haloalkyl, (C:-Cs)alkenyl, (C»-
Cas)haloalkenyl,  (C>-Cs)alkynyl, (C:-Cas)haloalkynyl, (Cs3-Ces)cycloalkyl,  (Ci-
Ca)alkylthio-(C;-Cs)alkyl, (C;-Ca)alkylsulphinyl-(Ci-Cs)alkyl, (C,-Cs)alkylsulphonyl-
(C1-Cy)alkyl,
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or is (C-Cs)alkyl optionally monosubstituted by phenyl, pyridyl, pyrimidyl, pyridazinyl,
pyrazinyl, pyrazolyl, triazolyl, thiazolyl, tetrazolyl, piperazinyl, tetrahydrofuryl or
oxetanyl, where phenyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrazolyl, triazolyl,
thiazolyl, tetrazolyl, piperazinyl, tetrahydrofuryl or oxetanyl may each optionally be
mono- or disubstituted identically or differently by halogen, (C,-Cs)alkyl or (C;-
Ca)haloalkyl, or

R! is phenyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrazolyl, triazolyl, thiazolyl,
tetrazolyl, piperazinyl, tetrahydrofuryl or oxetanyl, each of which is optionally mono- or
disubstituted identically or differently by halogen, (Ci-Cs)alkyl or (C;-Cs)haloalkyl,

R* is hydrogen, cyano, aminocarbonyl, halogen, (C;-Cs)alkyl, (C;-Cs)haloalkyl, (C-
Cas)haloalkoxy, (C,-Cs)alkylthio, (C;-Ca)alkylsulphinyl, (C;-Cas)alkylsulphonyl, (C;-
Ca)haloalkylthio, (Ci-Cs)haloalkylsulphinyl or (C;-Ca)haloalkylsulphonyl,

R*  ishydrogen, (Ci-Cs)alkoxy, (Ci-Cs)haloalkyl, NHCO-(C,-Cs)alkyl or halogen,

R3 is hydrogen, halogen, (C;-Cs)alkyl, (C,-Cs)haloalkyl, (C;-Cs)haloalkoxy, (C;-
Ca)alkylthio, (C;-Cs)alkylsulphinyl, (C;-Cas)alkylsulphonyl, (C,-Cs)haloalkylthio, (Ci-
Ca)haloalkylsulphinyl, (C;-Cas)haloalkylsulphonyl, or is phenyl, pyrazolyl or imidazolyl,
each of which is optionally monosubstituted by trifluoromethyl,

R* 1s hydrogen, halogen, cyano or (C,-Cs)alkyl,

R® is (C1-Cs)alkyl or (C;-Cs)alkoxy-(C,-Ca)alkyl,

n 150, 1 or 2.

4. Compounds of the formula (1) according to Item 1 in which

Al is nitrogen or =C-R?,

A? is -N-R” or oxygen,

A’ is oxygen,

A* is nitrogen or =C-H,

A° 1s =C-H,

R! is methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, tert-butyl, cyclobutyl,

hydroxyethyl  (-CH,-CH;-OH), fluoromethyl, difluoromethyl, trifluoromethyl,
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fluoroethyl, difluoroethyl, trifluoroethyl, tetrafluoroethyl, pentafluoroethyl, -(CH>),-S-
CaHs,

-(CHz)z-SOz-Csz or N

R* is hydrogen, cyano, aminocarbonyl (CONH;), fluoromethyl, difluoromethyl,
trifluoromethyl, fluoroethyl,  difluoroethyl,  trifluoroethyl, tetrafluoroethyl,
pentafluoroethyl, trifluoromethoxy, difluorochloromethoxy, dichlorofluoromethoxy,
trifluoromethylthio, trifluoromethylsulphonyl, trifluoromethylsulphinyl, fluorine or
chlorine,

R*® is hydrogen, methoxy, ethoxy, trifluoromethyl, methylcarbonylamino (NHCO-methyl),
fluorine or chlorine,

R? is fluorine, chlorine, fluoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl,
difluoroethyl, trifluoroethyl, tetrafluoroethyl, pentafluoroethyl, trifluoromethoxy,
difluorochloromethoxy, dichlorofluoromethoxy, trifluoromethylthio,
trifluoromethylsulphonyl, trifluoromethylsulphinyl, or 1is phenyl, pyrazol-1-yl or
imidazol-1-yl, each of which is optionally monosubstituted by trifluoromethyl,

R4 is hydrogen, fluorine, chlorine, bromine or cyano,

R® is methyl, ethyl, i-propyl, methoxymethyl or methoxyethyl,

n 150, 1 or 2.

5. Compounds of the formula (I) according to Item 1 in which

Al is nitrogen (N) or =C-H,

A? is —-N-CHj3 or oxygen (O),

A’ is oxygen,

At is nitrogen (N) or =C-H,

A° 1s =C-H,

R! is methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, tert-butyl, cyclobutyl,

hydroxyethyl  (-CH;-CH,-OH), fluoromethyl, difluoromethyl, trifluoromethyl,
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fluoroethyl, difluoroethyl, trifluoroethyl, tetrafluoroethyl, pentafluoroethyl, -(CH>),-S-
CaHs,

0]
-(CH,)2-S0,-C,Hs or (oxetan-3-yl),

R* is hydrogen, cyano, aminocarbonyl (CONH;), fluoromethyl, difluoromethyl,
trifluoromethyl, fluoroethyl,  difluoroethyl,  trifluoroethyl, tetrafluoroethyl,
pentafluoroethyl, trifluoromethoxy, trifluoromethylthio, trifluoromethylsulphonyl,
trifluoromethylsulphinyl, fluorine or chlorine,

R*® is hydrogen, methoxy, ethoxy, trifluoromethyl, methylcarbonylamino (NHCO-methyl),
fluorine or chlorine,

R? is fluorine, chlorine, fluoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl,
difluoroethyl, trifluoroethyl, tetrafluoroethyl, pentafluoroethyl, trifluoromethoxy,
trifluoromethylthio, trifluoromethylsulphonyl, trifluoromethylsulphinyl, or is phenyl,

N
‘. )
| (pyrazol-1-yl) or | (imidazol-1-yl), each of which is optionally
monosubstituted by trifluoromethyl,
n 150, 1 or 2.
6. Compounds of the formula (I) according to Item 1 in which

Al is nitrogen (N) or =C-H,

A’ is =N-CH3 or oxygen (O),

A’ is oxygen,

A* is nitrogen (N) or =C-H,

A° 1s =C-H,

R! is methyl, ethyl, n-propyl, i-propyl, trifluoromethyl, -CH,-CH>-F, -CH»-CH,-OH,

-(CH)2-S-C,Hs, -(CH2)2-S0,-C,Hs or ,

R2a

is hydrogen, trifluoromethyl, cyano, CONHa, fluorine or chlorine,
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R?  is hydrogen, chlorine, trifluoromethyl, methoxy or NHCOCH3,

R3 is pentafluoroethyl, trifluoromethyl, chlorine, 4-CF3(CsHa), 4-(CF3)pyrazol-1-yl,

3-(CF3)pyrazol-1-yl or 4-(CF3)imidazol-1-yl,

n 10, 1 or 2.

7. Compounds of the formula (I) according to any one of Items 1, 2, 3, 4, 5 or 6, in which R!, R*,

R3, A!, A%, A3, A% A’ and n are each as defined in any one of Items 1, 2, 3, 4, 5 or 6, and

R? is acetyl, amino, SCN, tri-(C,-C¢)alkylsilyl, (Cs-Cs)cycloalkyl, (Cs-Cs)cycloalkyl-(Cs-

Cg)cycloalkyl, (C,-Ce)alkyl(Cs-Cg)cycloalkyl, halo(Cs-Cs)cycloalkyl,

(Cy-Ce)alkenyl,

(C2-Co)haloalkenyl, (C>-Ce)cyanoalkenyl, (C>-Ce)alkynyl, (Cs-Ce)haloalkynyl, (C,-
(Ci-Co)haloalkoxy, (C,-Ce)alkoxycarbonyl-(C,-

Cs)cyanoalkynyl,  (C;-Ce)alkoxy,

Cs)alkoxy, (Ci-Cs)alkoxy-(C;-
Cs)alkoxyimino, (Ci-Ce)alkyl-(C,-Cg)alkoxyimino,

Cs)alkoxy, (C1-Cg)alkylhydroxyimino,

(Ci-

(C1-Ce)haloalkyl-(C;-

Cs)alkoxyimino, (C,-Cg)alkylthio, (Ci-Cs)haloalkylthio, (Ci-Ce)alkoxy-(Ci-Ce)alkylthio,
(C1-Ce)alkylsulphinyl, (C;-Ce)haloalkylsulphinyl, (C,-Cg)alkoxy-(C,-Cs)alkylsulphinyl,

(C1-Ce)alkylsulphonyl, (Ci-Ce)haloalkylsulphonyl,

Ce)alkylsulphonyl, (C1-Ce)alkylsulphonyloxy, (C1-Cg)alkylcarbonyl,

Cs)alkylthiocarbonyl,  (C;-Cs)haloalkylcarbonyl,  (C,-Ce)alkylcarbonyloxy,

Cs)alkoxycarbonyl, (C1-Ce)haloalkoxycarbonyl, aminocarbonyl,

(C1-Cs)alkoxy-(C;-

(Ci-
(Ci-
(G-

Cs)alkylaminocarbonyl, (C;-Cs)alkylaminothiocarbonyl, di-(C;-Cs)alkylaminocarbonyl,
(C2-Cs)alkenylaminocarbonyl, di-(C2-Ce)-

di-(C,-Ce)alkylaminothiocarbonyl,

alkenylaminocarbonyl, (Cs3-Cs)cycloalkylaminocarbonyl, (C;-Cs)alkylsulphonylamino,

(C1-Ce¢)alkylamino, di-(C,-Ce)alkylamino, aminosulphonyl,

Ce)alkylaminosulphonyl, di-(C;-Cs)alkylaminosulphonyl,

(Ci-

(C1-Ce)alkylsulphoximino,

aminothiocarbonyl, (C;-Cs)alkylaminothiocarbonyl, di-(C;-Cs)alkylaminothiocarbonyl,
(C3-Cy)cycloalkylamino, NHCO-(C,-Ce)alkyl ((C,-Cs)alkylcarbonylamino),

is in each case optionally singly or multiply, identically or differently substituted

hetaryl, where at least one carbonyl group may optionally be present and/or where

possible substituents in each case are as follows: cyano, carboxyl, halogen, nitro, acetyl,

hydroxyl, amino, SCN, tri-(C;-Ce)alkylsilyl, (C;-Cs)alkyl, (C;-Ces)haloalkyl,

Cs)cyanoalkyl, (Ci-Cs)hydroxyalkyl, hydroxycarbonyl-(C,-Ce)-alkoxy,

Ce)alkoxycarbonyl-(C,-Ce)alkyl,

(Ci-Ce)alkoxy-(Ci-Ce)alkyl, (C2-Ce)alkenyl,

Ce)haloalkenyl, (C:-Cg)cyanoalkenyl, (C:-Ces)alkynyl, (C:-Cs)haloalkynyl,

Cs)cyanoalkynyl,  (C,-Ce)alkoxy,
Ce)alkoxycarbonyl-(C,-C¢)alkoxy,
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Ce)alkylhydroxyimino, (C,-Ce)alkoxyimino, (C;-Ce)alkyl-(C;i-Cs)alkoxyimino, (C;-

Cs)haloalkyl-(C;-Cs)alkoxyimino,

(Ci-Ce)alkylthio,  (C,-Cs)haloalkylthio,

(Ci-

Cs)alkoxy-(Ci-Ce)alkylthio, (C,-Cg)alkylthio-(Ci-Ce)alkyl, (C,-Ce)alkylsulphinyl, (C;-
Ce)haloalkylsulphinyl, (C;-Cs)alkoxy-(Ci-Cs)alkylsulphinyl, (C;-Ce)alkylsulphinyl-(C;-

Ce)alkyl, (C;-Cg)alkylsulphonyl,

(C1-Ce)haloalkylsulphonyl,

(Ci-Cs)alkoxy-(C;-

Cs)alkylsulphonyl, (Ci-Ce)alkylsulphonyl-(C,-Cs)alkyl, (C,-C¢)alkylsulphonyloxy, (Ci-

Ce)alkylcarbonyl,

Cs)alkoxycarbonyl,

(C1-Ce)haloalkylcarbonyl,

(C1-Ce)alkylcarbonyloxy,

(C1-Ce)haloalkoxycarbonyl, aminocarbonyl,

(Ci-
(G-

Cs)alkylaminocarbonyl, di-(C;-Cs)alkylaminocarbonyl, (C:-Ce)alkenylaminocarbonyl,

di-(C>-Ce)-alkenylaminocarbonyl,

(C5-Cg)cycloalkylaminocarbonyl,

(Ci-

Ce)alkylsulphonylamino, (C,-C¢)alkylamino, di-(C,-Ce)alkylamino, aminosulphonyl,

(C1-Ce)alkylaminosulphonyl,

di-(C,-Cs)alkylaminosulphonyl,

Cs)alkylsulphoximino, aminothiocarbonyl, (C;-Cs)alkylaminothiocarbonyl,

Cs)alkylaminothiocarbonyl, (C3-Cs)cycloalkylamino.

(Ci-
di-(C-

8. Compounds of the formula (1) according to any one of Items 1, 2, 3, 4, 5 or 6, in which R!, R%,

R3, A', A%, A3, A*, A® and n are each as defined in any one of Items 1, 2, 3, 4, 5 or 6, and

R* is acetyl, amino, SCN, tri-(Ci-Cs)alkylsilyl, (Cs-Ce)cycloalkyl, (Cs-Ce)cycloalkyl-(Cs-
Cs)cycloalkyl, (C,-Cs)alkyl(C3-Ce)cycloalkyl, halo(Cs-Cs)cycloalkyl, (C»-Cs)alkenyl,
(Ca2-Cy)haloalkenyl, (Cz-Cs)cyanoalkenyl, (C:-Cs)alkynyl, (C:-Cas)haloalkynyl, (C»-
Cs)cyanoalkynyl, (Ci-Cas)alkoxy, (Ci-Cas)haloalkoxy, (Ci-Cs)alkoxy-(Ci-Cs)alkoxy, (Ci-
Cs)alkylhydroxyimino, (C,-Cs)alkoxyimino, (C,-Cs)alkyl-(C,-Cs)alkoxyimino, (C,-

Ca)haloalkyl-(C,-Cs)alkoxyimino,

Ca)alkylsulphinyl,

Cs)haloalkylsulphonyl,

(C1-Cs)haloalkylsulphinyl,

(Ci-Cy)alkylthio,  (C;-Cs)haloalkylthio,

(C1-Cy)alkylsulphonyl,

(Ci-Ca)alkylsulphonyloxy,  (C;-Cs)alkylcarbonyl,

(Ci-
(Ci-
(Ci-

Ca)haloalkylcarbonyl, aminocarbonyl, aminothiocarbonyl, (Ci-Cs)alkylaminocarbonyl,

di-(C,-Cs)alkylaminocarbonyl, (C;-Cs)alkylsulphonylamino, (C,-Cs)alkylamino, di-(C;-

Ca)alkylamino,

aminosulphonyl, (C1-Cy)alkylaminosulphonyl,

Ca)alkylaminosulphonyl, aminothiocarbonyl,

Ca)alkylcarbonylamino),

NHCO-(C)-Ca)alkyl

di-(C,-
((Ci-

is in each case singly or doubly, identically or differently substituted hetaryl, where at

least one carbonyl group may optionally be present and/or where possible substituents

in each case are as follows: cyano, halogen, nitro, acetyl, amino, (C;-Ca)alkyl, (Ci-

Ca)haloalkyl, (Ci-Cs)cyanoalkyl, (C;-Cs)hydroxyalkyl, (Ci-Cas)alkoxy-(Ci-Ca)alkyl, (Co-

Cs)alkenyl,  (C:-Cs)haloalkenyl,

Ca)haloalkynyl,
Ca)cyanoalkoxy,
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Cs)alkoxyimino, (Ci-Ca)alkyl-(C,-Cs)alkoxyimino, (C1-Cs)haloalkyl-(C;-
Cs)alkoxyimino, (C;-Cs)alkylthio, (Ci-Cs)haloalkylthio, (C;-Cas)alkylthio-(C,-Cs)alkyl,
(C1-Cy)alkylsulphinyl, (C;-Cas)haloalkylsulphinyl, (C;-Cs)alkylsulphinyl-(C,-Cs)alkyl,
(C1-Cy)alkylsulphonyl, (C,-Cs)haloalkylsulphonyl, (C;-Ca)alkylsulphonyl-(C;-Cs)alkyl,
(C1-Cs)alkylsulphonyloxy, (Ci-Cy)alkylcarbonyl, (Ci-Cs)haloalkylcarbonyl,
aminocarbonyl, (C;-Cs)alkylaminocarbonyl,  di-(C,-Cs)alkylaminocarbonyl, (C;-
Cs)alkylsulphonylamino, (C;-Cs)alkylamino, di-(C;-Cs)alkylamino, aminosulphonyl,
(C1-Cy)alkylaminosulphonyl, di-(C;-Cs)alkylaminosulphonyl.

Compounds of the formula (1) according to any one of Items 1, 2, 3, 4, 5 or 6, in which R!, R%,

R3, A', A%, A3, A*, A® and n are each as defined in any one of Items 1, 2, 3, 4, 5 or 6, and

R?®  is(C;-Cs)alkoxy or NHCO-(C;-Cs)alkyl.

Compounds of the formula (1) according to any one of Items 1, 2, 3, 4, 5 or 6, in which R!, R%,

R3, A', A%, A3, A*, A® and n are each as defined in any one of Items 1, 2, 3, 4, 5 or 6, and

R*™  is methoxy, ethoxy or NHCO-methyl.

Compounds of the formula (1) according to any one of Items 1, 2, 3, 4, 5 or 6, in which R!, R%,

R3, A!, A%, A3, A% A’ and n are each as defined in any one of Items 1, 2, 3, 4, 5 or 6, and

R?®  is methoxy or NHCOCH;.

Composition, characterized by a content of at least one compound of the formula (1) according

to Item 1 and customary extenders and/or surfactants.

Method for controlling pests, characterized in that a compound of the formula (I) according to

Item 1 or a composition according to Item 12 is allowed to act on the pests and/or their habitat.

Use of a compound of the formula (I) according to Item 1 or of a composition according to

Item 12 for controlling pests.

Compounds of the formula (11a)

1n which
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R? is (C,-Cs)haloalkyl, (C,-Cs)haloalkoxy, (Ci-Cs)haloalkylthio, (C,-Cs)haloalkylsulphinyl or
(Ci1-Cs)haloalkylsulphonyl, where R? is not CF5 or CHF-.

Compounds of the formula (1la) according to Item 15 in which

R? is CH:F, CoHsF, CoHsFa, CoHaF3, CoHFs, CoFs, n-CsFo, i-CsF7, OCHLF, SCH2F, SOCH:F,
SO,CH,F, OCHF,, SCHF>, SOCHF>, SO.CHF>, OCF;, OCF>Cl, OCFCl,, SCF3, SOCFs3,
SO.CF;, OCyH4F, SC.HsF, SOCHsF, SO.CoHsF, OCoHsF,, SCyHsF,, SOCHsk,
SOC2HsF>, OCoHaF;, SCoHoF3, SOCHaF;, SO2CoHaFs, OC HFE,, SCoHFs, SOC HE,,
SO,CoHF4, OCoFs, SCoFs, SOCyFs, SO2C,Fs, n-OCsF7, n-SCsF7, n-SOC;F7, n-SO,CsF5,
1-OC;F7, 1-SC3F7, 1-SOC;3F7 or 1-SO.C3Fr.

Compounds of the formula (1la) according to Item 15 in which
R? is CHyF, OCF3, CoHaF, CoHsF,, CoHoF3, CoHF4, CoFs, SCF3, SOCF; or SO,CFs.

Compounds of the formula (1) according to Item 1, in which R!, R? R® R3, A', A%, A* A® and

n are each as defined in the table below:

Ex. R! n | A* | AS R} A? Al R% R®
1-1 CH3 0 | N |CH CF; (6] CH Cl H
1-4 CH3 0 |CH|CH CF; N-methyl | CH F H
1-6 CH3 0 | N |CH CF; N-methyl | CH Cl H
1-7 | -(CH2)2-SO,-C3Hs | 2 |CH|CH CF; N-methyl | N CF; H
1-8 1-C3H7 1 |CH|CH CF; N-methyl | N CF; H
1-9 C1H;s 0 | N |CH CF; (6] CH H H
1-12 CH3 1 |CH|CH CF; N-methyl | CH F H
1-13 C1H;s 1 |CH|CH CF; N-methyl | CH H 5-CI*
I-16 1-C3H» 2 |CH|CH CF; N-methyl | N CF; H
1-19 C1H;s 0 |CH|CH CF; N-methyl | CH H 5-CI*
1-20 CH3 2 |CH|CH CF; N-methyl | CH F H
1-23 -(CH2)2-S-C2Hs 0 |CH|CH CF; N-methyl | N CF; H
1-27 oxetan-3-yl 2 |CH|CH CF; N-methyl | CH H H
1-28 C1H;s 0 | N |CH CF; N-methyl | N CF; H
1-29 CF; 0 |CH|CH CF; N-methyl | N H H
1-31 n-C3Hy 0 |CH|CH CF; N-methyl | N CF; H
1-32 n-C3Hy 2 |CH|CH CF; N-methyl | N CF; H
1-34 CH3 0 |CH|CH CF; (6] CH Cl H
1-35 CaHs 0 |CH|CH CF; (6] CH H H
1-38 CaHs 2 |CH|CH CF; N-methyl | CH H 5-CI*
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Ex. R! n | A* | AS R} A? Al R* R®
1-39 n-C3H 1 [CH|CH CF; N-methyl | N CF; H
1-40 oxetan-3-yl 0 [CH|CH CF; (@) CH H H
1-41 1-C3H7 0 |CH|CH CF; N-methyl | N CF; H
1-45 C1H;s 2 |CH|CH CF; N-methyl | N H 5-OMe*
1-46 C1H;s 0 |CH|CH CoFs N-methyl | N H H
1-47 C1H;s 0 |CH|CH CyFs N-methyl | N CF; H
1-48 C1H;s 2 |CH|CH CF; N-methyl | N H 3-CFs*
1-49 C1H;s 2 |CH|CH CF; N-methyl | N H 5-NHCOMe*
1-50 C1H;s 0 |CH|CH CF; N-methyl | N H 5-NHCOMe*
1-51 CaH;s 1 |CH|CH CF; N-methyl | N H 3-CF3*
1-52 CaH;s 2 |CH|CH Cl N-methyl | N CF; H
1-53 C1H;s 0 |CH|CH CF; N-methyl | N H 5-OMe*
1-54 CH,-CH,F 2 |CH|CH CF; N-methyl | N CF; H
1-55 C1H;s 0 |CH|CH Cl N-methyl | N CF; H
1-56 C1H;s 2 |CH|CH CF; N-methyl | N | CONH; H
1-57 CH,-CH,F 2 |CH|CH CF; N-methyl | N CF; H
1-58 CH,-CH,OH 2 |CH|CH CF; N-methyl | N CF; H
1-59 CH,-CH,OH 0 |CH|CH CF; N-methyl | N CF; H
1-60 C1H;s 0 |CH|CH CF; N-methyl | N | CONH; H
1-61 C1H;s 1 |CH|CH CoFs N-methyl | N H H
1-62 CyH;s 2 |CH|CH CF; N-methyl | CH H 3-Cl*
1-63 C1H;s 1 |CH|CH CoFs N-methyl | N CF; H
1-64 C1H;s 0 |CH|CH 4-CF3(CeHa) N-methyl | N CF; H
1-65 C1H;s 0 |CH|CH| 4-(CF:)pyrazol-1-yl | N-methyl | N CF; H
1-66 n-C3Hy 0 |CH|CH CF; N-methyl | N H 5-OMe*
1-67 CH3 0 |CH|CH CF; N-methyl | N H 5-OMe*
1-68 C1H;s 2 |CH|CH CoFs N-methyl | N H H
1-69 C1H;s 0 |CH|CH| 3-(CF:)pyrazol-1-yl | N-methyl | N CF; H
1-70 C1H;s 0 |CH|CH CF; N-methyl | N H 3-CF;*
1-71 n-C3Hy 2 |CH|CH CF; N-methyl | N H 5-OMe*
1-72 C1H;s 2 |CH|CH CF; N-methyl | N CN H
1-73 CH3 2 |CH|CH CF; N-methyl | N H 5-OMe*
1-74 C1H;s 0 |CH|CH | 4-(CF;)imidazol-1-yl | N-methyl | N CF; H
1-75 CzH;s 2 |CH|CH | 4-(CF;)imidazol-1-yl | N-methyl | N CF; H
1-76 C1H;s 2 |CH|CH| 4-(CF:)pyrazol-1-yl | N-methyl | N CF; H
1-77 CyH;s 2 |CH|CH| 3-(CF:)pyrazol-1-yl | N-methyl | N CF; H

*In these compounds, R? is joined in the 3 or 5 position.
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19. Compound of the formula (11-02)

FaC NH,

X
I

N £
O (1102

The inventive compounds of the formula (I) can be obtained by the processes shown in the following

schemes:
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Process A

The R}, R® R™ R Al A% A% A%, A’ and n radicals are each as defined above.
Step a)

The compounds of the formula (TV) can be prepared in analogy to the process described in USS576335
by the reaction of compounds of the formula (If) with carboxylie acids of the formula (Ill) in the

presence of a condensing agent.

Compounds of the formula (i) are either commercially available or can be prepared by known methods,

for example analogously to the processes described in US2003/69257 or W(2006/65703.

Carboxylic acids of the formula (111} are either commercially available or can be prepared by known
methods, for example analogously to the processes described in US2010/234604, WO2012/61926 or
Bioorganic and Medicinal Chemistry Letters, 18 (2008), 5023-5026.

The reaction of the compounds of the formala {II) with carboxylic acids of the formula (III} can be
effected neat or i a solvent, preference being given to conducting the reaction in a soivent selected from
customary solvents that are inert under the prevailing reaction conditions. Preference is given to ethers,
for example diisopropyvl cther, dioxane, tetrahydrofuran, 1,2-dimsthoxyethane; halogenated
hydrocarbons, for example dichloromethane, chlioroform, carbon tetrachloride, 1,2-dichloroethane or
chlorobenzene; nitrites, for example acetonitrile or propionitrile; aromatic hyvdrocarbons, for example
toluene or xylene; aprotic polar soivents, for exarple N, N-dimethyHormamide or N-methyipyrrolidone,

or nitrogen compounds, for exampie pyridine.
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Suitable condensing agents are, for exampie, carbodiimides such as 1-(3-dimethylaminopropyl)-3-
g ag p Y props

ethylcarbodiimide hydrochloride (EDBCH) or 1,3-dievelohexylearbodinmide.

The reaction can be effected under reduced pressure, at standard pressure or under elevated pressure and
at temperatures of 0 to 180°C, preference being given to effecting the reaction at standard pressure and

temperatures of 20 to 140°C.
Step b)

The compounds of the formula (I} can be prepared by condensing the compounds of the formula (FV),

s

for example analogously to the processes described in WO2012/86848.

The conversion to compounds of the formula (I) can be effected neat or in a solvent, preference being
given to conducting the reaction in a solvent selected from the customary solvents that are inert under
the prevailing reaction conditions. Preference is given to ethers, for example diisopropyl «ther, dioxane,
tetrahydrofuran, 1 2-dimethoxyethane, tert-butyl methyl! ether; halogenated hydrocarbons, for example
dichloromethane, chloroformm, carbon tetrachloride, 1,2-dichioroethane or chlorobenzene; nitriles, for
example acetonitrile or propionitrile; aromatic hvdrocarbons, for example toluene or xylene; aprotic

polar solvents, for example N,N-dimethylformamide or N-methylpyrrolidone, or nitrogen compounds,

for example pyridine.

The reaction can be conducted in the presence of a condensing agent, an acid, a base or a ¢hlorinating

agent.

3

Examples of suitable condensing agents are carbodiimides such as 1-(3-dimethylaminopropyl}-3-
ethylcarbodiimide hydrochloride (EDCI) or 1,3-dicyclohexylcarbodiimide; anhydrides such as acetic
anhydride, tnfluoroacetic anhydride; a mixture of triphenyiphosphine, a base and carbon tetrachloride,

or a mixture of triphenylphosphine and azo diester, for example diethylazodicarboxylic acid.

Examples of suitable acids which can be used in the reaction described are sulphonic acids such as para-

toluenesulphonie acid; carboxylic acids such as acetic acid, or polyphosphoric acids.

Examples of suitable bases are nitrogen heterocyeles such as pynidine, picoline, 2 6-lutidine, 1,8-
diazabicyclo]5.4.0}-7-undecene  (DBU); tettiary amines such as  tricthylamine and  NN-
ditsopropylethylamine; inorganic hases such as potassium phosphate, potassium carbonate and sodiun

hydride.
Axn example of a suitable chlorinating agent is phosphornus oxychloride.

The reaction can be conducted under reduced pressure, at standard pressure or under elevated pressure,

and at temperatures of §°C to 200°C.
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Process B

The RY, R™ R™ R Al A% AY) A%, AS and n radicals are each as defined above.
Step a)

In a further embodiment of the invention, compounds of the formula (IV) can be prepared by the
reaction of compounds of the formula (1} with carbonyl chlorides of the formula (V) in the presence of

a condensing agent.

Carbonyl chlorides of the formula (V) are either commercially available or can be prepared by known

methods, for example analogously to the processes deseribed in US2010/2346(3 or US2010/234604.

The reaction of the compounds of the formula (3} with carbony! chlorides of the formula (V) can be
effected neat or in a solvent, preference being given to conducting the reaction in a solvent selected from
customary solvents that are inert under the prevailing resction conditions. Preference is given to ethers,
for example diisopropyl ether, dioxane, tetrahydrofuran, 1,2-dimethoxyethane; halogenated
hydrocarbons, for example dichloromethane, chloroform, carbon tetrachloride, 1,2-dichloroethane or
chlorohenzene; aliphatic hydrocarbons such as hexane, heptane or octane; aromatic hydrocarbons, for
example toluene or xylene; nitriles, for example acetonitrile or propionitrile; aprotic polar solvents, for
example N N-dimethyviformamide or N-methylpyrrolidone, or nitrogen compounds, for example

pyridine.

The reaction is preferably effected in the presence of a base. Suitable bases of the inorganic bases which
are typically used in such reactions, Preference is given to using bases selected by way of example from

the group consisting of acetates, phosphates, carbonates and hydrogencarbonates of alkali metals or



<

10

WO 2018/121136 PCT/EP2015/652358
230-

atkaline earth metals. Particular preference is given to sodium acetate, sodium phosphate, potassium
phosphate, caesium carbonate, sodium carbonate, potassium carbonate, sodium hydrogencarbonate,
potassium hydrogencarbonate. Further suitable bases are tertiary amines such as triethylamine and N,N-
ditsopropylethylamine, and nitrogen heterocyeles such as pyridine, picoline, 2,6-lutidine, 4-

dimethylaminopyridine and 1,8-diazabicyclo[$.4.0]-7-undecene (DB,

The reaction can be effected under reduced pressure, at standard pressure or under elevated pressure and
at temperatures of ~20°C to 100°C, preference being given to effecting the reaction at standard pressure

and temperatures of 4°C to §80°C.
Step b}

The further conversion of the compounds of the formula {(IV} to compounds of the formula (1) is

effected as in process A, step b).

Process

R
}h X . {f?s ‘a S
I ) \\I{"A !\1 R
N & a & %+ . ] E \ “R\
v ¥ J(s L : .F‘\’t,-\\
i’-i
{4 (i} 8

The R, R™ R R AL A% AY A% AS and n radicals are each as defined above.

In a further emboediment of the invention, compounds of the formula (I} can be prepared in a one-stage
process from the intermediate compounds of the formulae (H) and (11I) in the presence of a condensing

agent,

The conversion to compounds of the formula (I} can be effected neat or in a solvent, preference being
given to conducting the reaction in a solvent selected from the customary solvents that are inert under
the prevailing reaction conditions. Preference is given to ethers, for example diisopropyl ether, dioxane,
tetrahydrofuran, 1,2-dimethoxyethane, tert-butyl methyl ether; halogenated hydrocarbons, for example

dichioromethane, chloroform, carbon tetrachlioride, 1,2-dichloroethane or chlorobenzene; alcohols such
as methanol, ethanol or isopropanocl; nitriles, for exampie acetonitrile or propionitrile; aromatic
hydrocarbons, for example toluene or xylene; aprotic polar solvents, for example N,N-

dimethylformanunde or N-methylpyrrodidone, or nitrogen compounds, for example pyridine.

Exampics of suitable condensing agenis are carbodiimides such as 1-(3-dimethylaminopropyl)-3-

ethvlcarbodiimide hydrochloride {(EDCI) or 1,3-dicyciohexvicarbodiimide; anhydnides such as acetic
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anhydride, trifluoroacetic anhydride; a mixture of triphenylphosphine, a base and carbon tetrachloride,

or a mixture of triphenylphosphine and an azo diester, for example diethylazodicarboxylic acid.
The reaction can be conducted in the presence of an acid or a base.

Examples of an acid which can be used in the reaction described are sulphonic acids such as

Y

methanesulphonic actd or para-toluenesulphonic acid; carboxylic acids such as acetic acid, or

RS

polyphosphoric acids.

Examples of suitable bases are uitrogen heterocycies such as pyridine, picoline, 2,6-iutidine, 1,8-
diazabicyclo{5.4.0}-7-undecene (DBBUY; tertiary amines such as triethylamine and NN-
diisopropylethvlanmine; inorganic bases such as potassium phosphate, potassium carbonate and sodium

10 hydride.

The reaction can be conducted in the presence of a suitable catalyst, for example 1-

hydroxybenzotriazole.

The reaction can be conducted under reduced pressure, at standard pressure or under elevated pressure,

and at temperatures of 0°C to 200°C.

15  Process B

R .#,A"-:\l[“‘"‘s
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The R, R*, R™ RY AL A% AY A% A° and n radicals are each as defined above.

In a further embodiment of the inveniion, compounds of the tormula (I) can be prepared in a one-stage

process from the intermediate compounds of the formulae (1) and (V).

-~

20 The conversion to compounds of the formula (I} can be effected neat or in a solvent, preference being
given to conducting the reaction in a solvent selected from the customary solvents that are inert under
the prevailing reaction conditions. Preference is given to ethers, for example diisopropyl ether, dioxane,
tetrahiydrofuran, |,2-dimethoxyethane, tert-butyl methyl ether; halogenated hydrocarbons, for example
dichloromethane, chioroform, carbon tetrachloride, 1,2-dichlorocthane or chlorobenzene; alcohols such

28 as methanol, cthanol or isopropancl; mitnies, for example acetonitrile or propionitrile; aromatic
hydrocarbons, for example toluene or xylene; aprotic polar solvents, for example NN-

dimethylformamide or N-methylpyrrolidone, or nitrogen compounds, for example pyridine.
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The reaction is preferably effected in the presence of a base. Suitable bases are inorganic bases which
are typically used in such reactions. Preference is given to using bases selected by way of example from
the group consisting of acetates, phosphates, hydroxides, carbonates and hydrogencarbonates of alkali
metals or alkaline earth metals. Preference is given to caesium carbonate, sodium carbonate, potassium
carbonate, sodium hydroxide and potassium hydroxide. Further suitable bases are tertiary amines such
as tricthylamine and N,N-diisopropylethylamine, nitrogen heterocycles such as pyridine, picoline, 2,6-

futidine, 4-dimethylaminopyridine and 1,8-diazabicyclo{5.4.6]-7-undecene (DBU}.

The reaction can be conducted under reduced pressure, at standard pressure or under elevated pressure,

and at temperatures of 0°C to 200°C.

Process E

R AL N, R A
M s i b3 3 s Y I
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The R', R R¥® R A', A% A% A% A® and n radicals are each as defined above.

In a further embodiment of the invention, compounds of the formula (1) can be prepared from the
compounds of the formula {11} and the aldehydes of the formula (VD) in the presence of an oxidizing

agent.

Aldehydes of the formula (V1) are either commercially available or can be prepared by known methods,
for example analogously to the processes described in US2009/192195, US2010/227894 or Angewandte

Chemie, Intemational Edition, 48 (2009), 7064-7068.

The conversion to compounds of the formula (1) can be effected neat or in a solvent, preference being
given to conducting the reaction in a solvent. Preference is given to ethers, for example diisopropy!
ether, dioxane, tetrahydrofuran, 1,2-dimethoxyethane, tert-butyl methyl ether; halogenated
hydrocarbons, for exanple dichloromethane, chloroform, carbon tetrachloride, 1,2-dichloroethane or
chlorobenzene; alcohols such as methanol, ethanol or isopropanol; esters such as ethyl acetate; nitriles,
for example acetonitrile or propionitrile; aromatic hydrocarbons, for example toluene or xylene; aprotic

polar solvents, for example N, N-dimethylformamide or N-methyipyrrolidone, or nitrogen compounds,

for example pyridine.
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The reaction can be conducted in the presence of an acid. Examples of acids which can be used in the
reaction described are sulphonic acids such as methanesulpbonic acid or para-tolueneselphonic acid;

carboxylic acids such as acetic acid, or polyphosphoric acids.

The reaction can also be conducied in the presence of a sulphite. Examples of sulphbites which can be

used in the reaction described are sodium hydrogensulphite or sodium sulphite.

Exanples of oxidizing agents which find use in the reaction described are oxygen, copper{f) chionide or
DD,

The reaction can be effected under reduced pressure, at standard pressure or under elevated pressure and
at temperatures of § to 200°C, preference being given to effecting the reaction at standard pressure and

teroperatures of 20 to 150°C.
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The RE, R* R™ RY, A A%, A%, A%, A® and n radicals are each as defined above, and X' is halogen.

¥  Stepa)

The compounds of the formula (VIH) can be prepared in analogy to the process described in US5576335
by the reaction of compounds of the formula (IT} with a carboxylic acid of the formula (Viia) or with a

carbony] chloride of the formula (VIIb) in the presence of a condensing agent or a base.

Compounds of the formula (JI) are either commercially available or can be prepared by known methods,
p Lk prej 3

10 for example analogously to the processes described in US2003/69257 or W(G2006/65703.

Carboxylic acids of the formula (Vila) are either commercially available or can he prepared by known
methods, for example analogously to the processes described in US2010/234604, W(O2012/61926 or
Bicorganic and Medicinal Chemistry Letters, 18 (2008}, 5423-5026.
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Carbony! chiorides of the formula (VIIb} are either commercially available or can be prepared by known

methods, for example analogously to the processes described in US2010/234603 or US2010/234604.

The reaction of the compounds of the formula (II}) with carboxylic acids of the formula (Vila) or
carbony! chlorides of the formula {Viib} can be effected neat ar in a solvent, preference being given to
conducting the reaction in a solvent selected from customary solvents that are inert under the prevailing
reaction conditions. Preference s given 1o ethers, for example diisopropyvl ether, dioxane,
tetrahvdrofuran, 1,2-dimethoxyethane; halogenated hydrocarbons, for cxample dichloromethane,
chloroform, carbon tetrachloride, 1,2-dichioroethane or chlorobenzene; nitniles, for example acetonitrile
or propionitrile; aromatic hydrocarbons, for example ioluene or xylene; aprotic polar solvenis, for
example N,N-dimethylformamide or N-methvipyrrolidone, or mnitrogen compounds, for example

pyndine.

Suitable condensing agenis are, for example, carbodiimides such as 1-(3-dimethyiaminopropyl})-3-

ethylcarbodiimide bydrochforide (EDCI or 1,3-dicyelohexylearbodiimide.

Suitable bases are inorganic bases which are typically used in such reactions. Preference is given to
using hases selected by way of example from the group consisting of acetates. phosphates, carbonates
and hydrogencarbonates of alkali metals or alkaline earth metals. Particular preference is given (o
sodium acetate, sodium phosphate, potassium phosphate, caesium carbonate, sodium carbonate,

potassium carbonate, sodium hydrogencarbonate, potassium hydrogencarbonate.

The reaction can be effected under reduced pressure, at standard pressure or under elevated pressure and
at temperatures of § to 180°C, preference being given to effecting the reaction at standard pressure and

temperatures of 20 to 140°C.
Step b}

The compounds of the formula (1X} can be prepared by condensing the intermediate compounds of the

formela (VIIH), for example analogously to the processes described in WO2012/56848.

The conversion to compounds of the formula (IX} can be effected neat or in a solvent, preference being
given to conducting the reaction in a solvent selected from customary solvents that are inert under the
prevailing reaction conditions. Preference is given to ethers, for example dissopropyl ether, dioxane,
tetrahydrofuran, 1,2-dimethoxyethane, tert-butyl methyl ether; halogenated hydrocarbons, for example
dichloromethane, chloroform, carbon tetrachionde, 1.2-dichlorocthane or chlorobenzene; nitriles, for
example acetonitrile or propionitrile; aromatic hydrocarbons, for example toluene or xylene; aprotic
polar soivents, for example N, N-dimethviformamide or N-methyipyrrolidone, or nitrogen compounds,

for examiple pyridine.
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The reaction can be conducted in the presence of a condensing agent, an acid, & base or a chlorinating

agent.

Examples of suitable condensing agents are carbodiimides such as 1-(3-dimethylaminopropyi)-3-
ethylcarbodiimide hydrochloride (EDCEH or 1.3-dicyclohexylcarbodiimide; anhydrides such as acetic
anhydride, trifluoroacetic anhydride; a mixture of triphenylphosphine, a base and carbon tetrachloride,

or a mixture of triphenylphosphine and an azo diester, for example diethylazodicarboxylic acid.

Examples of suitable acids which can be used in the reaction described are sulphonic acids such as para-

toluenesulphonic acid; carboxylic acids such as acetic acid, or polyphosphoric acids.

Examples of suitable bases are nitrogen heterocycles such as pyridine, picoling, 2,6-lutidine, 1,8-
diazabicyclo{5.4.0]-7-undecene (DBU); tertiary amines such as iriethylamine and NJN-
diisopropylethvlamine; inorganic bases such as potassium phosphate, potassium carbonate and sodium

hydride.
An exampie of a suitable chlorinating agent is phosphorus oxychlonide.

The reaction can be conducted under reduced pressure, at standard pressure or under elevated pressure,

and at temperatures of §°C 1o 200°C.
Step ¢}

The compounds of the formula (¥) where n is 0 can be prepared by reacting the intermediate compounds

of the formula (IX) with the intermediate compounds of the formula (X} in the presence of a base.

Mercaptan derivatives of the formula (X)), for example methyl mercaptan, ethyl mercaptan or isopropyl
mercaptan, are ¢ither commercially available or can be prepared by known methods, for example
analogously 1o the processes described in US2006/25633, US2006/111581, US2820062, Chemical
Communications, 13 (2000), 1163-1164 or Joumal of the American Chemical Society, 44 (1922), p.

1328

The conversion to compounds of the formula (¥) where n is 0 can be effected neat or in a solvent,
preference being given to conducting the reaction in a solvent selected from the customary solvents that
are inert under the prevailing reaction conditions. Preference is given to ethers, {or example diisopropyi
cther, dioxane, tetrahydrofuran, 1,2-dimethoxyethane, tert-butyl methyl ether; nitriles, for exampie
acetonitrile or propionitrile; aromatic hydrocarbons, for example toluene or xylene; aprotic polar

sofvents, for example N, N-dimethyiformamide, N-methylpyrrolidone or dimethyl sulphoxide.

Examples of suitable bases are inorganic bases from the group consisting of acetates, phosphates and

carbonates of alkali metals or alkaline carth metals. Preference is given to caesium carbonate, sodinm
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carbonate and potassium carbonate. Further suitable bases are atkali metal hydrides, for example sodium

hydride.

The reaction can be conducted under reduced pressure, at siandard pressure or under elevated pressure,

and at temperatures of 0°C to 200°C.
In the reaction described, X' is preferably a fluorine or chlonine atom.
Step &)

The compounds of the formula {(I) where A’ is oxygen and n is 1 can be prepared by oxidizing the
compounds of the formula (I} where n 1s 0. The oxidation is generally conducted in a solvent selected
from customary solvents which are inert under the prevailing reaction conditions. Preference is given to
halogenated hydrocarbons, for example dichloromethane, chloroform, carbon tetrachloride, 1,2-
dichloroethane or chlorobenzene: alcohois such as methanol or ethanol; formic acid, acetic acid,

propionic acid or water.

Examples of suitable oxidizing agents are hydrogen peroxide, meta-chloroperbenzoic acid or sodium

perindate.

The reaction ¢an be conducted under reduced pressure, at standard pressure or under elevated pressure,

and at temperatures of -20°C to 120°C.
Step e}

The compounds of the formula (1) where A® is oxvgen and n is 2 can be prepared by oxidizing the
compounds of the formula (I} where A% is oxygen and n is 1. The oxidation is generaily conducted in a
solvent. Preference is given to halogenated hydrocarbons, for example dichloromethane, chloroform,
carbon tetrachloride, 1,2-dichloroethane or chlorobenzene; alcohols such as methanol or ethanol; formic

acid, acetic acid, propionic acid or water.
Examples of suitable oxidizing agents are hyvdrogen peroxide and meta-chloroperbenzoic acid.

The reaction can be conducted under reduced pressure, at standard pressure or under ¢levated pressure,

and at temperatures of -20°C to 120°C.
Step §)

The compounds of the formula {I) where A’ is oxygen and n is 2 can also be prepared in a one-stage
process by oxidizing the compounds of the formula (I} where n is 0. The oxidation is generally
conducted in a solvent. Preference is given to halogenated hvdrocarbons, for example dichloromethane,

chioroform, carben tetrachioride, 1,2-dichloroethane or chlorobenzene; alcohols such as methano! or
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ethanol; formic acid, acetic acid, propionic acid or water.

Exanples of suitable oxidizing agents are hydrogen peroxide and meta-chloroperbenzoic acid.

The reaction can be conducted under reduced pressure, at standard pressure or under elevated pressure,

and at temperatures of -20°C to 120°C.

Process

Compounds of the formula (I} for which R* = halogen can be converted to other compounds of the

formula (I} for which R* is another radical according to the definition.

Compounds of the formula (1) for which R* is a C-bonded radical from the group of aryl or heteroaryl
according to the definition can be prepared, for example, from compounds of the formufa (I} for which
R’ is preferably halogen from the group of chlorine or bromine by commonly known methods {cf.
Chem. Rev. 1998, 93, 2457-2483; Tetrahedron 2082, 58, 9633-8695; Metal-Catalyzed Cross-Coupling
Reactions (eds.: A. de Meijere, F. Diederich), 2nd ed., Wiley-VCH, Weinheim, 2084).

For example, compounds in which RY is preferably chlorine or bromine can be reacted with suitable
arylboronic acids or esters thereof by known methods {cf. WO2010071819) in the presence of suitable
catalysts from the group of the fransition metal salts to give compounds of the formula (I} in which R* is
a radical from the group of aryl. Examples of preferred coupling catalysts include palladium catalysts
such as {1,1"-bis{diphenylphosphino)ferroceneldichloropalladium (ih or
tetrakis(triphenylphosphine)palladium. Suitable basic reaction auxiliaries used to conduct the processes
are preferably carbonates of sodiun or potassium.

Some of the (hetero)arylboronic acids or (heterojarvlboronic esters required are known and/or
conunercially available, for example prepared by commonly known methods (ct. Boronic 4cids (eds.:

D. G. Hall}, 2nd ed., Wiley-YCH, Weinheim, 2011).

The preparation of compounds of the formula {[) in which R* is an N-bonded hetaryl, for example
imidazol-1-yl and pyrazol-1-yi can be effected by methods known from the literature (see, for example,
Joumnal of Organic Chemistry {2010), 69, S578), preferably in the presence of copper{l) todide and basic
reaction auxiliaries, for example frans-N N°-dimethylcyclohexane-1,2-diamine and potassium
carbonate, in a suitable solvent or diluent. Useful solvents or diluents include all inert organie solvents,

for example aliphatic or aromatic hydrocarbons. Preference is given to using toluene.
Some of the compounds of the formula (1) are novel.

Novel compounds are those of the formula (la)
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in which R’ is as defined above, though R3 must not be chlorine, bromine or CHO.

The present invention also provides compounds of the formula (fla) in which R’ is (C-Cajhaloalkyl,
{Ci-Codhaloalkoxy, (Ci-Cohaloalkylthio, (C)-Cahaloalkylsulphiny! or (Ci-Calhaloalkylsulphonyl, where
R? is not CFy or CHF,.

Preferably, R® is CHLF, CHGF, CHsF,, GHLFy, CoHE:, CoFs, n-CalFs, 1-CaFy, OCHOF, SCHLF, SOCH:E,
SGLCHYF, OCHF,, SCHF,, SOCHF,, SO,CHF;, OCF:;, OCE:CL OCFCh, 8CF;, SOCFE;, SG.(F,,
OCHEF, SCHF, SOCHF, SONCHF, OCH:F, SCH:F. SOCH:F, SCC:H:F:; OCHF,,
SCHLF:, SOCHF, SOC:H:F,, OCHF,, SCHF,, SOCHF, SO.OHF,, OGF:, SC:Fs, SOCE,
8G,CoFs, n-0C3F7, n-8CiFy, n-80C:F7, n-8CCaFs, 1-0C:Fy, i-SCiFy, 1-SOC:F; or 1-80:Cakr.

More prcferabiy, R3 18 CHQF, GCF:«S CQHI:F, Czﬂ;;Fz, CszF}, C;.‘HFI:, C:r_Fs, SCF_‘,, SGCF} G SDQCF}.

Muost preferably, RY is CoFs.
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The R radical is as defined above.
Step &)

The compounds of the formula {XIIT} can be prepared in analogy to the process described in
W02005/55928 or Journal of Medicinal Chemistry, 48 (2005), p. 6128-6139, by the reaction of
compounds of the formula (XI) with benzyl chlorocarbonate (benzyl chloroformate} of the formula

{X1}, for example in the presence of a base.

Compounds of the formula (XI) are either commercially available or can be prepared by known

methods, for example analogously to the processes described in WO2012/35376, Wi32007/47793 or

WO2006/65703.

The conversion to compounds of the formula (X3} can be effected in substance or in a solvent,
preference being given to conducting the reaction in a solvent selected from customary solvents that are
inert under the prevailing reaction conditions. Preference is given to ethers, for example ditsopropyl
ether, dioxane, tetrahydroturan, 1,2-dimethoxvethane, tert-buiyl methyl ether; pitriles, for example

acetoniinile or propionitrile or aromatic hydrocarbons, for example toluene or xylene.

Examples of suitable bases are inorganic bases from the group consisting of acetates, phosphates and
carbonates of alkali metals or alkaline carth metals. Freference is given to caesium carbounate, sodium

carbonate and potassium carbonate,

The reaction can be conducted under reduced pressure, at standard pressure or under elevated pressure,

and at temperatures of 0°C to 120°C.
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Step b}

The compounds of the formula (I¥a) can be prepared by reducing the compounds of the formula (X},
for example analogously to the processes described in Journal of Heterocyclic Chemistry, 22 (1985}, p.

313-318.
An example of a suitable reducing agent is hithtum aluminium hydride.

The conversion to compounds of the formula {[Ia) can be etfected neat or in a solvent, preference being
given {o conducting the reaction in a solvent selected from customary solvents that are inert under the
prevailing reaction conditions. Preference is given to ethers, for example diethy! ether, diisopropyl ether,

dioxane, tetrahydrofuran, 1,2-dimethoxyethane or teri-butyl methy! ether.

The reaction can be conducted under reduced pressure, at standard pressure or under elevated pressure,

and at teraperatures of 0°C to 180°C.

Also novel s the compound of the formula (1{-02)

Methods and uses

The invention also relates to methods for controlling animal pests, in which compounds of the formula
{1} are allowed to act on animal pests and/or their habitat. The controf of the animal pests is preferably
conducied in agriculture and forestry, and in material protection. Freferably excluded from this are
methods for the surgical or therapeutic treatment of the hurnan or animal body and diagnostic methods

carried out on the human or amsmal body.

The invention further relates to the use of the compounds of the fornuda (I} as pesticides, especially crop

protection agents.

In the comtext of the present application, the term "pesticide” in each case also aiways comprises the

term "crop protection agent”.

The compounds of the formula (I}, given good plant tolerance, favourabie homeotherm toxicity and
good envirenmental compatibility, are suitable for proteciing plants and plant organs against biotic and
abiotic stress factors, for increasing harvest vields, for impraving the quality of the harvested material
and for controlling animal pests, especially insects, arachnids, belminths, nematodes and molhuscs,
which are encoundered in agriculiure, in horticulture, in animal husbandry, v aquatic cultures, in forests,

in gardens and leisure facilities, in the protection of stored products and of materials, and in the hygiene
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sector. They can preferably be used as pesticides. They are effective against normally sensitive and

resistant species and against all or some stages of development. The abovementioned pests include:

pests from the phylum of the Arthropoda, especially from the class of the Arachnida, for exampie
Acarus spp., for example Acarus siro, Aceria kuko, Aceria sheldoni, Aculops spp., Aculus spp., for
example Aculus fockeuni, Aculus schlechtendali, Amblyomma spp., Amphitetranychus viennensis, Argas
spp., Boophilus spp., Brevipalpus spp., for example Brevipalpus phoenicis, Bryobia graminum, Bryobia
practiosa, Centruroides spp., Chorioptes spp., Dermanyssus gallinae, Dermatophagordes pteronyssinus,
Dermatophagoides farinae, Dermacentor spp., Eotetranychus spp., for example Eotetranyehus hicoriae,
Epitrimerus pyri, Eotetranychus spp., for example Eutetranyvehus banksi, Eriophyes spp., for example
Eriophyes pyri, Glycyphagus domesticus, Halotydeus destructor, Hemitarsonemus spp., for example
Hemitarsonenws latus (=Polyphagotarsonemus latus), Hyalomma spp., brodes spp., Latrodectus spp.,
Loxosceles spp., Neutrombicula autumnalis, Nuphersa spp., Qligonychas spp., {or example Oligonychus
coniferarum, Oligonychus ilicis, Oligonychus indicus, Gligonyehus mangiterus, Oligonychus pratensis,
Oligonychus punicae, Qligonychus yothersi, Omithodorus spp., Ornithonyssus spp., Panonychus spp.,
for example Panonychus citri (=Metatetranychus citri), Panonychus ulmi {(=Metatetranychus ulmi},
Phyllocoptruta oleivora, Platyletranychus nultidigituli, Polyphagotarsonemus latas, Psoroptes spp..
Rhipicephalus spp., Rbizoglyphus spp., Sarcoptes spp., Scorpio maurus, Steneotarsonemus spp.,
Stencotarscnenus spinki, Tarsonemus spp., for example Tarsonemus confusus, Tarsonerus pallidus,
Tetranychus spp., for example Tetranychus canadensis, Tetranychus cinnabarinus, Tetranychus

wurkestant, Tetranychus urticae, Trombicula alfreddugesi, Vaegjovis spp., Vasates fycopersici;

from the class of the Chilopoda, for example Geophilus spp., Scutigera spp.;

from the order or the class of the Collembola, for example Onychiurus armatus; Smunthuras viridis;
from the class of the Diplopoda, {or example Blaniuhus guttulatus;

from the class of the Insecta. for example from the order of the Blattodes, for example Blatia onentalis,
Blattella asahinai, Blattella germanica, leucophaea maderae, Panchlora spp., Parcoblatta spp.,

Periplaneta spp., for example Periplaneta americana, Periplancta australasiae, Supeila longipalpa;

from the order of the Coleoptera, for example Acalymma vitlatum, Acanthoscelides obtectus, Adoretus
spp., Agelastica alni, Agrictes spp., for example Agriotes linneatus, Agriotes mancus, Alphitobius
diaperinus, Amphimallon solstitialis, Anobiwum punctatuin, Anoplophora spp., Anthonomus spp., for
example Anthonomus grandis, Anthrenus spp., Apion spp.. Apogonia spp., Atomaria spp., for example
Atomaria linearis, Attagenus spp., Baris cacrulescens, Bruchidius obtectus, Bruchus spp., for example
Bruchus pisorum, Bruchus mfumnanus, Cassida spp., Cerotoma trifurcata, Ceutorrhynchus spp., for
example Ceutorrhynchus assinulis, Ceutorrhynchus quadridens, Ceutorrhynchus rapae, Chaetocnema

spp., for example Chaetocnema confims, Chaetocnema denticulata, Chaetocnema ectypa, Cleonus
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mendicus, Conoderus spp., Cosmopolites spp.. for example Cosmopolites sordidus, Costelytra
zealandica, Ctenicera spp., Curculio spp., for example Curculio carvae, Curculio caryatrypes, Curculio
obtusas, Curculio sayi, Cryptolestes ferrugineus, Cryptolestes pusillus, Cryptorhynchus lapathi,
Cryptorhynchus mangiferae, Cylindrocopturus spp., Cylindrocopturas adspersus, Cyvlindrocopturus
furnissi, Dermestes spp., Diabrotica spp., tor example Diabrotica balteata, Diabrotica barben, Diabrotica
undecimpunctata howardi, Diabrotica undecimpunctata undecimpunctata, Diabrotica virgifera virgifera,
Diabrotica virgifera zeae, Dichocrocis spp., Dicladispa armigera, Diloboderus spp., Epilachna spp., for
example Epilachna borealis, Fpilachna varivestis, Epitrix spp., for example Epitrix cucumeris, Epitnix
fuscula, Epitrix hirtipennis, Epitrix subcrinila, Epitrix tuberis, Faustinus spp., Gibbium psylloides,
Gnathocerus comutus, Hellula ondalis, Heteronychus arator, Heteronyx spp., Hylamorpha elegans,
Hylotrupes bajulus, Hypera postica, Hypomeces squamosus, Hypothenemwus spp., for example
Hypothenemus  hampei, Hypothenemus obscurus, Hypothenemus pubescens, Lachnosterna
consanginea, lLasioderma serricorne, Latheticus oryzae, Lathnidius spp., Lema spp., Leptinotarsa
decemlineata, Leucoptera spp., for example Leucoptera coffeella, Lissorhoptrus oryzophilus, Lixus spp.,
Luperomorpha xanthodera, Luperodes spp., Lyctus spp., Megascelis spp., Melanotus spp., for example
Melanotus  longulus oregonensis, Meligethes aeneus, Melolontha spp., for example Melolontha
melolontha, Migdolus spp., Monochamus spp., Naupactus xanthographus, Necrobia spp., Niptus
hololeucus, Oryetes rhinoceros, Oryzaephilus surinamensis, Urvzaphagus oryzae, Otiorhynchas spp., for
example Otiothynchus cribricollis, Otiorhynchus  bgustici, Otiorhynchus ovatus, Otiothynchus
rugosostriarus, Otiothynchus sulcatus, Oxycetonia jucunda, Phaedon cochieaniae, Phyllophaga spp.,
Phyliophaga helleri, Phyvllotreta spp., for example Phyliotreta armoraciae, Phyllotreta pusitia, Phyllotreta
ramosa, Phyllotreta striclata, Popillia japonica, Premnotrypes spp., Prostephanus truncatus, Psylliodes
spp., for example Psviliodes affinis, Psylliodes chrysocephala, Psylliodes punctulata, Prinus spp.,
Rhizobius ventralis, Rhizopertha dominica, Sitophilus spp., for example Sitophilus granartus, Sitophilas
linearis, Sitophilus oryzae, Sitophilus zeamais, Sphenophorus spp., Stegobium panicewrn, Sternechus
spp., for example Stemechus paludatus, Symphyletes spp., Tanymecus spp., for example Tanymecus
dilaticollis, Tanvmecus indicus, Tanymecus pailiates, Tenebrio molitor, Tenebrioides mauretanicus,
Tribolium spp., for example Tribolium audax, Tribohium castancum, Tribolium confusum, Trogoderma

spp., Tychius spp., Xylotrechus spp., Zabrus spp., for example Zabrus tenebnioides;

from the order of the Diptera, for example Aedes spp., for example Aedes aegypti, Aedes albopictus,
Aedes sticticus, Aedes vexans, Agromyza spp., for example Agromyza frontella, Agromyza parvicormis,
Anastrepha spp., Anopheles spp., for example Anocpheles quadrimaculatus, Anopheles gambiae,
Asphondylia spp., Bactrocera spp., for example Bactrocera cucurbitae, Bactrocera dorsalis, Bactrocera
oleag, Bibio hortulanus, Calliphora ervthrocephala, Calliphora vicina, Ceratitis capitata, Chironomus
spp., Chrysomya spp., Chrysops spp., Chrysozona pluvialis, Cochhiomya spp., Contarinia spp., for
example Contarinia johnsoni, Contarinia pasturtit, Contarinia pyrivora, Contarinia schulzi, Contarima

sorghicola, Contarinia tritici, Cordylobia anthropophaga, Cricotopus sylvestris, Culex spp., for example
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Culex pipiens, Culex guinguefasciatus, Culicoides spp., Culiseta spp., Cuterebra spp., Dacus oleae,
Dasineura spp., for example Dasineura brassicae, Delia spp., for example Delia antiqua, Delia coarctata,
Delia florilega, Delia platura, Delia radicum, Dermatobia hominis, Drosophila spp., for example
Drosphila melanogaster, Drosophila suzukii, Echinocnemus spp., Fannia spp., Gasterophifus spp.,
Glossina spp., Hacmatopota spp., Hydrellia spp., Hydrellia grnseola, Hylemya spp., Hippobosca spp.,
Hypoderma spp., Lirtomyza spp., for example Liriomyza brassicae, Linomyza huidobrensis, Liriomyza
sativae, Lucilia spp., for example Lucilia cuprina, Lutzomyia spp., Mansonia spp., Musca spp., for
example Musca domestica, Musca domestica vicina, Oestrus spp., Oscinella fnt, Paratanytarsus spp.,
Paralauterborniella subcincta, Pegomya spp., for example Pegomya betae, Pegomya hyvoseyami,
Pegomya rubivora, Phicbotomus spp., Phorbia spp., Phormia spp., Piophila caset, Prodiplosis spp.. Psila
rosae, Rhagoletis spp., for example Rhagoletis cingulata, Rhagoletis completa, Rhagoletis fausta,
Rhagoletis indifferens, Rhagoletis mendax, Rhagoletis pomonella, Sarcophaga spp., Siumuiium spp., for
example Simulium meridionale, Stomoxvys spp., Tabanus spp., Tetanops spp., Tipula spp., for example

Tipula paludosa, Tipula simplex;

from the order of the Hemiptera, for example Acizzia acaciacbatleyanae, Acizzia dodonaeae, Acizzia
uncatoides, Acrida turrita, Acyrthosipon spp., for example Acyrthosiphon pisum, Acrogoma spp.,
Aeneolamia spp., Agovoscena spp., Aleyrodes proletella, Aleurclobus barodensis, Aleurothrixus
floccosus, Allocaridara malayensis, Amrasca spp., for example Amrasca bigutulla, Amrasca devastans,
Anuraphis cardui, Aomdiella spp., for example Aomdiella aurantii, Aonidiella citrina, Aonidiclla
inomata, Aphanostigma piri, Aphis spp., for example Aphis citricola, Aphis craccivora, Aphis fabae,
Aphis forbest, Aphis glycines, Aphis gossypii, Aphis hederae, Aphis illinoisensis, Aphis middleton,
Aphis nasturtii, Aphis nerii, Aphis pomi, Aphis spiraccola, Aphis vibumniphila, Arbondia apicalis,
Arvtainilla spp., Aspidiclla spp., Aspidiotus spp., for example Aspidiotus nerii, Atanus spp.,
Aulacorthum  solani, Bemisia tabaci, Blastopsvlla ocaidentalis, Boreioglycaspis  melaleucae,
Brachycaudus helichrysi, Brachycolus spp., Brevicoryne brassicae, Cacopsylla spp., for example
Cacopsylia pyricola, Calligypona marginata, Carneocephala fulgida, Ceratovacuna lanigera, Cercopidae,
Ceroplastes spp., Chaetosiphon fragaefolii, Chionaspis tegalensis, Chiorita onukii, Chondracris rosea,
Chromaphis juglandicola, Chrysomphalus ficus, Cicadulina mbila, Coccomytitus halli, Coccus spp., for
example Coccus hespenidumn, Coccus longulus, Coccus pseudomagnoliarom, Coccus  viridss,
Cryptomyzus ribis, Cryptoneossa spp., Cienarytaina spp., Dalbelus spp., Dialeurodes citri, Diaphorina
citri, Diaspis spp., Drosicha spp., Dysaphis spp., for example Dysaphis apiifolia, Dysaphis plantaginea,
Drysaphis tulipae, Dysmicoccus spp., Empoasca spp.. for example Empoasca abrupta, Empoasca fabae,
Empoasca maligna, Empoasca solana, Empoasca stevensi, Emosoma spp., for example Eriosoma
americanum, FEriosoma lamgerum, Eriosoma pyricola, Frythroneura spp., Eucalyptolvma spp.,
Euphyllura spp., Euscelis bilobatus, Ferrisia spp., Geococeus coffeae, Glycaspis spp., Heteropsylla
cubana, Heteropsylla spinulosa, Homalodisca coagulata, Hyalopterus amundinis, Hyalopterus prumni,

Icerva spp., for example Icerya purchasi, Idiocerus spp., [dioscopus spp., Laodelphax striatellus,
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Lecanium spp., for example Lecanium corni (=Parthenolecanium corni), Lepidasapbes spp., for example
Lepidosaphes ulmi, Lipaphis erysimi, Macrosiphum spp., for example Macrosiphum euphorbiae,
Macrosipbun: lilil, Macrosiphum rosae, Macrosteles facifrons, Mahanarva spp., Melanaphis sacchari,
Metcalfiella spp., Metcalfa pruinosa, Metopolophium  dirhodum, Monellia costalis, Monelliopsis
pecanis, Myzus spp., for exampie Myzus ascalonicus, Myzus cerasi, Myzus ligustri, Myzus ornatus,
Myzus persicas, Myzus nicotianze, Nasonovia ribisnign, Nephotettix spp., for example Nephotettix
cincticeps, Nephotettix nigropictus, Nilaparvata lugens, Oncometopia spp., Onbezia practonga, Oxya
chinensis, Pachypsylla spp., Parabemisia myricae, Paratrioza spp., for example Paratrioza cockerelli,
Parlatoria spp., Pemphigus spp., for example Pemphigus bursarius, Pemphigus populivenae, Peregrinus
maidis, Phenacoccus spp., for example Phenacoccus madeirensis, Phloeomyzus passerinii, Phorodon
humuli, Phylloxera spp., for exanmiple Phylloxera devastatrix, Phylloxera notabilis, Pinnaspis aspidistrae,
Planococcus spp., for exaniple Planococcus citri, Prosopidopsylla flava, Protopulvinaria pyrifonmis,
Pseudaulacaspis pentagona, Pseudococcus spp., for example Pseudocoecus caiceoiariae, Pseudocoecus
comstocki, Pseudococrus longispinus, Psendococcus maritimus, Psendocoecus viburni, Psyllopsis spp.,
Psylla spp., for example Psylla buxi, Psylia mali, Psylla pyn, Pteromalus spp., Pyrilla spp.,
Quadraspidiotus spp., for example Quadraspidiotus juglansregiae, Quadraspidiotus ostreaeformis,
Quadraspidiotus permiciosus, Quesada gigas, Rastrococeus spp., Rhopalosiphum spp., for example
Rhopalosiphum  maidis, Rhopalosiphum  oxyacanthae, Rhopalosiphum  padi, Rhopalosiphum
rufiabdominale, Saissetia spp., for example Saissetia coffeae, Saissctia miranda, Saissetia neglecta,
Saissetia oleae, Scaphoideus titanus, Schizaphis graminum, Selenaspidus articulatus, Sitobion avenae,
Sogata spp., Sogatella furcifera, Sogatedes spp., Stictocephala festina, Siphoninus  phillyreae,
Tenalaphara malavensis, Tetragonocephela spp., Tinocallis caryaefoliae, Tomaspis spp., Toxoptera spp.,
for example Toxoptera aurantil, Toxoptera citricidus, Trialeurodes vaporariorum, Trioza spp., for

example Trioza diospyri, Typhlocyba spp., Unaspis spp., Viteus vitifolii, Zygina spp.;

from the suborder of the Heteroptera, for example Anasa tristis, Antestiopsis spp., Boisea spp., Blissus
spp., Calocoris spp., Campylomima livida, Cavelerius spp., Cimex spp., for example Cimex adjunctus,
Cimex hemipierus, Cimex lectularius, Cimex piloselhus, Collaria spp., Creontiades dilutus, Basynus
piperis, Dicheclops furcatus, Diconocoris hewetti, Dysdercus spp., Fuschistus spp., for example
Fuschistus heros, Euschistus servus, Euschistus tnistigmus, Euschistus variolarius, Eurvgasier spp.,
Halyomorpha halys, Heliopeltis spp., Horcias nobilellus, Leptocorisa spp., Leptocorisa varicorus,
Leptoglossus occidentalis, Leptoglossus phyvllopus, Lygocorts spp., for example Lygocoris pabulinus,
Lvgus spp., for example Lygus elisus, Lygus hesperus, Lygus lineolaris, Macropes excavatus,
Monalonion atratum, Nezara spp., for exampic Nezara viridula, Oebalus spp., Piesma quadrata,
Piezodorus spp., for example Piezodorus guildinii, Psallus spp.. Pseudacysta perses, Rhodnius spp.,
Sahlbergella singularis, Scaptocoris castanea, Scotinophora spp., Stephanitis nashi, Tibraca spp..

Triatoma spp.;
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from the order of the Hymenoptera, tor example Acromyrmex spp., Athalia spp., for example Athalia
rosae, Atta spp., Diprion spp., for example Diprion similis, Hoplocampa spp., for example Hoplocampa
cooket, Hoplocampa testudinea, Lasius spp., Linepithema huimile, Monomorium pharaonis, Sirex spp.,

Solenopsis invicta, Tapinoma spp., Litocerus spp., Vespa spp., for example Vespa crabro, Xeris spp.;
from the order of the Isopoda, for example Armadillidium vulgare, Oniscus asellys, Porcellio scaber;

from the order of the Isoptera, for example Coptotermes spp., for example Coptotermes formosanas,
Cornitermes cumulans, Cryptotermes spp., Incisiterimes spp., Microtermes obesi, Odontoterimes spp.,

Reticulitermes spp., for example Reticulitermes flavipes, Reticulitermes hesperus;
!

from the order of the Lepidoptera, for example Achroia grisella, Acronicta major, Adoxophyes spp., for
example Adoxophyes orana, Aedia leacomelas, Agrotis spp., for example Agrotis segetum, Agrotis
ipsilon, Alabarna spp., for example Alabama argitlacea, Amyelois transitella, Anarsia spp., Anticarsia
spp.. for example Anticarsia gemmatalis, Argyroploce spp., Barathra brassicae, Borbo cinnara,
Bucculatrix thurberiella, Bupalus piniarius, Busseola spp., Cacoceia spp., Caloptilia theivora, Capua
reticulana, Carpocapsa pomoenetla, Carposina niponensts, Cheimatobia brumata, Chilo spp., for example
Chifo plejadellus, Chilo suppressalis, Choristoneura spp., Clysia ambiguella, Cnaphalocerus spp.,
Cnaphalocrocis medinalis, Cnephasia spp., Conopomorpha spp.. Conotrachelus spp., Copitarsia spp.,
Cydia spp., tor example Cydia nigricana, Cydia pomonella, Dalaca noctuides, Diaphania spp., Dhatraea
saccharalis, Farias spp., Ecdytolopha aurantium, Elasmopalpus lignosellus, Eldana saccharing, Ephestia
spp., for example Fphestia elutella, Ephestia kuchniella, Epinotia spp., Epiphyas postvittana, Etiella
spp., Eulia spp., Fupnecilia ambiguella, Euproctis spp., for example Euproctis chrysorrhoea, Euxoa spp.,
Feltia spp., Galleria mellonefla, Graaillaria spp., Grapholitha spp., for example Grapholita molesta,
Grapholita prunivora, Hedylepta spp.. Helicoverpa spp., for example Helicoverpa armigera, Helicoverpa
zea, Heliothis spp., for example Heliothus virescens, Hofmannophila pseudospretelia, Homoeosoma
spp., Homoena spp.. Hyponomeuwta padella, Kakivoria flavofasciata, Laphygma spp., Leucinodes
orbonalis, Leucopiera spp., tor example Leucoptera coffeella, Lithocolletis spp., for example
Lithocolletis blancardella, Lithophane antennata, Lobesia spp., for example Lobesia botrana, Loxagrotis
albicosta, Lymantria spp., for example Lymantna dispar, Lyonetia spp., for example Lyvonetia clerkella,
Malacosoma neustria, Marues testulalis, Mamestra brassicae, Mclanitis leda, Mocis spp., Monopis
obvictla, Mythimna separata, Nemapogon cloacellus, Nymphula spp., Oiketicus spp., Oria spp., Orthaga
spp., Ostrinia spp., for example Ostrinia nubifalis, Oulema melanopus, Culema oryzae, Panolis flammea,
Parnara spp., Pectinophora spp., for example Pectinophora gossypietla, Perileucoptera spp., Phthorimaea
spp., for example Phthorimaea operculella, Phyllocnistis citrelfa, Phylionoryeter spp., for example
FPhyllonoryeier blancardella, Phyllonoryeter cratacgella, Piens spp., for example Pieris rapae, Platynota
staltana, Plodia interpunciella, Plusia spp., Plutella xylostella (=Philella maculipenms), Prays spp.,
Proderia spp., Protoparce spp., Pscudaletia spp., for example Pseudaletia vnipuncia, Pscudoplusia

incladens, Pyrausta nubilalis, Rachiplusia nu, Schoenobios spp., for example Schoenobius hipunctifer,
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Scirpophaga spp., for cxample Scirpophaga innotata, Scofia segetum, Sesamia spp., for example
Sesamia inferens, Sparganothis spp., Spodoptera spp., for example Spodopiera eradiana, Spodoptera
exigua, Spodoptera frugiperda, Spodoptera praefica, Stathmopoda spp., Stomopteryx subsecivella,
Synanthedon spp., Tecia solanivora, Thermesia gemmatalis, Tinea cloacella, Tinea pellionella, Tineola
bisselliella, Tortrix spp., Trichophaga tapetzella, Trichoplusia spp., for example Trichoplusia ni,

Tryporyza incertulas, Tuta absoluta, Virachola spp.;

from the order of the Orthoptera or Saltatoria, for example Acheta domesticus, Dichroplus spp.,
Gryliotalpa spp.. for example Gryllotalpa gryllotalpa, Hierogiyphus spp., Locusta spp.. for example
Locusta migratoria, Melanopius spp., for example Melanoplus devastator, Paratlanticus ussuriensis,

Schistocerca gregaria;

from the order of the Phthiraptera, for example Damalinia spp., Haematopinus spp., Linognathus spp.,

Pediculus spp., Phylloxera vastatrix, Phthirus pubis, Trichodectes spp.;
from the order of the Psocoptera, for example Lepinotus spp., Liposcelis spp.;

from the order of the Siphonaptera, for example, Ceratophyllus spp., Ctenocephalides spp., for example

Clenocephalides canis, Ctenocephalides felis, Pulex irritans, Tunga penetrans, Xenopsylla cheopis;

from the order of the Thysanoptera, for example Asnapbothrips obscurus, Baliothrips bitormis,
Drepanothrips reuteri, Enneothrips flavens, Frankliniella spp., for example Frankliniella fusca,
Frankliniella occidentalis, Frankliniella schultzei, Frankhniella iritici, Franklinielia vaccinii,
Franklintella williamsi, Heliothrips spp., Hereinothrips  femoralis, Rbipiphorothrips  cruentatus,

Seirtothrips spp., Taeniothrips cardamomi, Thrips spp., for example Thrips palou, Thrips tabaci;

trom the order of the Zvgenioma (= Thysanura), for example Ctenolepisma spp., Lepisma saccharina,

Lepismodes inguilinus, Thermobia domestica;
from the class of the Svimphyla, for example Scutigerelia spp., for example Scutigerella immaculata;

pests from the phylum of the Mollusca, for example from the class of the Bivalvia, for example

Dreissena spp.,

and also from the class of the Gastropoda, for examiple Arion spp., for example Aron ater rufus,
Biomphalaria spp., Bulinus spp., Deroceras spp., for example Deroceras laeve, Galba spp., Lymnaea

spp.. Oncomelania spp., Pomacea spp., Succinea spp.;

animal and human parasites from the phyla of the Platyhelminthes and Nematoda, for example
Aclurostrongylus spp., Amidostomum spp., Ancylostoma spp, Angiostrongylus spp., Anisakis spp.,

Anoplocephala spp., Ascaris spp., Ascaridia spp., Baylisascans spp., Brugia spp., Bunostomum spp.,
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Capillaria spp., Chabertia spp., Clonorchis spp., Cooperia spp., Crenosoma spp., Cyathostoma spp.,
Dicrocoetium spp., Dictyocaulus spp., Diphyliobothrium spp., Dipylidium spp., Dirofilaria spp.,
Dracunculus spp., Echinococcus spp., Echinostoma spp., Enterobius spp., Eucoleus spp., Fasciola spp.,
Fascioloides spp., Fasciolopsis spp., Filaroides spp., Gongylonema spp., Gyrodactylus spp., Habronema
spp., Hacmonchus spp., Heligmosomoides spp., Heterakis spp., Hymenolepis spp., Hyvostrongyvius spp.,
Litomosoides spp., Loa spp., Metastrongylus spp., Metorchis spp., Mesocestoides spp., Moniezia spp.,
Muellerius spp., Necator spp., Nematodirus spp., Nippostrongylus spp., Oesophagostomum spp.,
Qllulanus spp., Onchocerca spp, Opisthorchis spp., Oslerus spp., Ostertagia spp., Oxyuris spp.,
Paracaptilana spp., Parafilania spp., Paragonimus spp., Paramphistomum spp., Paranopiocephala spp.,
Parascaris spp., Passalurus spp., Protostrongylus spp., Schistosoma spp., Setaria spp., Spirocerca spp.,
Stephanofilaria spp., Stephanurus spp., Strongyloides spp.. Strongylus spp., Syngamus spp., Taenia spp.,
Teladorsagia spp., Thelazia spp., Toxascaris spp., Toxocara spp., Trichinella spp., Trichobilharzia spp.,

Trichostrongylus spp., Trichuris spp., Uncinaria spp., Wucherena spp.;

plant pests from the phylum of the Nematoda, i.e. phytoparasitic nematodes, especiatly Aglenchus spp.,
for exampie Aglenchus agricola, Anguina spp., for exampie Anguina tritici, Aphelenchoides spp., for
example Aphelenchoides arachidis, Aphelenchoides fragariae, Belopolaimus spp., for example
Belonolaimus gracilis, Belonolaimus longicaudatus, Belonolaimus nortoni, Bursapheienchus spp., for
example Bursaphelenchus cocophilus, Bursaphelenchus  eremus, Bursapheienchus  xylophilus,
Cacopaurus spp., for example Cacopaurus pestis, Criconemella spp., for example Criconemella curvata,
Criconemella onoensis, Criconemelia ornata, Criconemella rusium, Criconemella xenoplax (=
Mesocriconema xenoplax), Criconemoides spp., for exampie Criconemoides ferniae, Criconemoides
onocense, Criconemoides omatum, Ditylenchus spp., for example Ditylenchus dipsaci, Dolichodorus
spp., Globodera spp., for example Globodera pallida, Globodera rostochiensis, Helicotylenchus spp., for
example Helicotylenchus dihystera, Hemicriconemoides spp., Hemicychiophora spp., Heterodera spp.,
for example Heterodera avenae, Heterodera glycines, Heterodera schachtii, Hoplolaimus spp.,
Longidorus spp., for example Longidorus africanus, Meloidogyne spp., for example Meloidogyne
chitwoodi, Meloidogyne failax, Meloidogyne hapla, Meloidogyne incognita, Meloinema spp., Nacobbus
spp., Neotylenchus spp., Paraphelenchus spp., Paratrichodorus spp., for example Paratrichodorus minor,
Pratylenchus spp., for example Pratylenchus penetrans, Pscudohalenchus spp., Psilenchus spp.,
Punctodera spp., Quinisulcius spp., Radopholus spp., for example Radopholus citrophilus, Radopholus
sunilis, Rotylenchulus spp., Rotylenchus spp., Scutellonema spp., Subanguina spp., Trichodorus spp.,
for exampie Trichodorus obtusus, Trichodorus primitivus, Tylenchothynchus spp., for example
Tvlenchorhynchus annulatus, Tylenchulus spp., for example Tylenchulus semipencirans, Xiphinema

spp., for example Xiphinema index.

In addition, it is possible to control, from the sub-kingdom of the Protozoa, the order of the Coccidia, for

example Eunena spp.
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The compounds of the formula (I} can optionally, at certain concentrations or application rates, also be
used as herbicides, safeners, growth regulators or agents 1o improve plant propertics, as microbicides or
gametocides, for example as fungicides, antimyeotics, bactericides, virucides (including agents against
viroids) or as agents against MLO {mycoplasma-like organisms) and RLO (rickettsia-like organisms). If

appropriate, they can also be used as intermediates or precursors for the synthesis of other active

ingredients.
Formulations

The present invention further relates to fonmulations and use forms prepared therefrom as pesticides, for
example drench, drip and spray liguors, comprising at least one compound of the formula (I}, In some
cases, the use forms comprise further pesticides and/or adjuvants which improve action, such as
penetrants, e.g. vegetable oils, for example rapeseed oil, sunflower oil, mineral oils, for example paratfin
oils, aikyl esters of vegeiable fatty acids, for example rapeseed o1l methyl ester or soya oil methyl ester,
or alkanol alkoxylates and/or spreaders, for example alkylsiloxanes and/or salts, for exampie organie or
inorganic ammonium or phosphonium salts, for example abunonium sulphate or diammonium
hydrogenphosphate  and/or retention promoters, for  example dioctyl  sulphosuccinate  or
hydroxypropyiguar polymers and/or huwectants, for example glycerol and/or fertilizers, for example

amymonium-, potassium- or phosphorus-containing fertilizers.

Cusiomary formulations are, for example, water-soluble liquids (SL), emulsion concentrates (EC),
enutisions in water (EW), suspension concentrates (SC, Sk, FS, OD), water-dispersible granules (W),
granules (GR} and capsule concentrates (CS); these and further possibie formulation types are described,
for example, by Crop Life International and in Pesticide Specifications, Manual on development and use
of FAQ and WHO specifications for pesticides, FAQ Plant Production and Protection Papers — 173,
prepared by the FAG/WHO Joint Meeting on Pesticide Specifications, 2004, ISBN: 9251048576. The
formulations, in addition to one or more compounds of the formula (I}, optionally comprise further

agrochemically active ingredients.

These are preferably formulations or use forms which comprise auxiliaries, for example extenders,
solvents, spontaneity promoters, carriers, emulsifiers, dispersants, {rost protectants, biocides, thickeners
and/or {urther auxiliaries, for example adjuvants. An adjuvant in this context is a component which
improves the biological activity of the formulation without having biological activity itself. Examples of
adjuvants are agents which promote retention, the spreading characteristics, adhesion to the leaf surface

or penetration.

These formulations are prepared in a known way, for example by mixing the compounds of the formula
{1y with auxiliaries, for example extenders, solvents and/or solid carmriers and/or other auxiliaries, for
example surtactants. The formulations are produced either in suitable facilities or else before or during

application.
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The auxiliaries used may be such substances suitable for imparting special properties, such as certain
physical, technical and/or biological properties, to the formulation of the compounds of the formula (1),
or to the use forms prepared from these formnulations (for example ready-to-use pesticides such as spray

ligquors or seced dressing products).

Suitable extenders are, for example, water, polar and nonpolar organic chemical liquids, for example
from the classes of the aromatic and non-aromatic hydrocarbons {such as paraffins, alkylbenzenes,
alkylnaphthalenes, chiorobenzenes), the alcobols and polyols (which, if appropriate, may also be
substituted, etherified and/or esterified), the ketones {(such as acetone, cyclohexanone), esters (inciuding
fats and oils) and {poly)ethers, the unsubstituted and substiluted amines, anuides, lactams {such as N-

alkyipvrrolidones) and lactones, the sulphones and sulphoxides (such as dimethyl sulphoxide).

If the extender uuilized is water, it is also possible to use, for example, organic solvents as auxiliary
solvents. Useful liguid solvenis essentially include: aromatics such as xylene, toluene or
alkvinaphthalencs, chiorinated aromatics or chloninated aliphatic hydrocarbons such as chlorobenzenes,
chloroethylenes or methylene chioride, aliphatic hydrocarbons such as cyclohexane or paraffins, for
example mineral oil fractions, mineral and vegstable otls, alcohwls such as butanol or glycol and their
cthers and esters, ketones such as acetone, methyl cthyl ketone, methyl isobutyl ketone or
cyelohexanone, strongly polar solvents such as dimethylformamide and dimethy! sulphoxide, or ¢lse

water.

In principle, 1t 1s possible to use any suitable solvents. Exampies of suitable solvents are aromatic
hydrocarbons, such as xviene, toluene or alkyvlnaphthalenes, chiorinated aromatic or aliphatic
hydrocarbons, such as chlorobenzene, chlorcethylene or methylene chloride, aliphatic hydrocarbons,
such as cyclohexane, paraffins, petroleum fractions, mineral and vegetable oils, alcohols, such as
methanci, ethanol, isopropanol, butanol or glycol and their ethers and esters, ketones such as acetone,
methyt ethyl ketone, methyl isobuiyl ketone or eyclohexanone, strongly polar solvents, such as dimethyl

sulphoxide, and also water.

In principle, it is possible to use all suitable cammiers. Useful carriers especially include: for example
ammonium salis and ground natural minerals such as kaclins, clays, tale, chalk, quartz, attapulgite,
montmorilionite or diatomaceous earth, and ground synthetic minerals such as finely divided silica,
alumina and natural or synthetic silicates, resins, waxes and/or solid fertilizers, 1t is likewise possible to
use muxtures of such carriers. Useful carriers for granules include: for example crushed and fractionated
natural rocks such as caleite, marble, pumice, sepiclite, dolomite, and synthetic granules of inorganic
and organic mesls, and also granules of organic material such as sawdust, paper, coconut shells, com

cobs and tobacco stalks.
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it is also possible to use hiquefied gaseous extenders or solvents. Especially suitable are those extenders
or carriers which are gaseous 3t standard temperature and under standard pressure, for example aerosol

propeliants such as halohydrocarbons, or else butane, propane, nitrogen and carbon dioxide.

Examples of emulsifiers and/or foam formers, dispersants or wetting agents having lonic or nonionic
properties or mixtures of these surface-active substances are salts of polyacryvlic acid, salts of
lignosulphonic acid, salts of phenolsulphonic acid or naphthalenesulphonic acid, polycondensates of
ethyvlene oxide with fatty alcohols or with fatty acids or with fatty amines, with substituted phenols
{preferably alkyiphenols or aryiphenols), salts of sulphosuccinic esters, taurine derivatives (preferably
alkyl taurates}, phosphoric esters of polyethoxylated alcohols or phenols, fatty acid esters of polyols, and
derivatives of the compounds containing sulphates, sulphonates and phosphates, for example aikylaryl
polvglyeol ethers, alkylsulphonates, alkyl sulphates, arylsulpbonates, protein hydrolysates, lignosulphite
waste liquors and methyicellulose. The presence of a surfactant is advantageous if one of the compounds
of the formula (I} and/or onc of the inert camriers is insoluble in water and when the application takes

place in water.

Further auxiliaries which may be present in the fornuilations and the use forms derived therefrom are

dyes such as inorganic pigments, for example iron oxide, titanium oxide and Prussian Blue, and organic
) & ke

dyes such as alizarin dyes, azo dyes and metal phthalocyanine dyes, and nutrients and trace nutrients

such as salts of iron, manganese, boron, copper, cobalt, molybdenum and zinc.

In addition, stabilizers, such as low-temperature stabilizers, preservatives, antioxidants, light stabilizers
or other agents which improve chemical and/or physical stability, may be present. In addition, foam

formers or defoamers may be present.

In addition, the formulations and the usc forms denved therefrom may also comprise, as additional
auxiliaries, stickers such as carhoxymethyl cellulose and natural and synthetic polymers in the form of
powders, granules or latices, such as gum arabic, polyvinyl alcohol and polyvinyl acetate, or eise patural
phospholipids such as cephalins and lecithins and synthetic phospholipids. Further possible auxiliaries

are mineral and vegetable otls.

Optionally, yet further auxiliaries may be present in the formulations and the use forms derived
therefrom. Exaniples of such additives are fragrances, protective eolloids, binders, adhesives, thickeners,
thixotropic agents, penetrants, retention promoters, stabihzers, sequestrants, complexing agents,

humectants, spreaders. In general, the compounds of the formeula (1) can be combined with any solid or

liguid additive commonly used for {ormulation purposes.

Useful retention promoters include all those substances which reduce dynamic surface tension, for

example dioctyl sulphosuccinate, or increase viscoelasticity, for example hydroxypropylguar polyrers.
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Useful penetrants in the present context are all those substances which are typically used to improve the
penetration of active agrochemical ingredients into plants. Penetrants are defined in this context by their
ability to penetrate from the (generally agueous) application liquor and/or from the spray coating into
the cuticle of the plant and hence increase the mobility of active ingredients in the cuticle. The method
described in the literature {Baur et al., 1997, Pesticide Science 51, 131152} can be used for determining
this property. Examples include alcohol alkoxyvlates such as coconut fatty ethoxylate (10) or isotridecyl
ethoxylate (12}, fatty acid esters, for example rapeseed oil methyl ester or soya oil methyl ester, fatty
anuine alkoxvlates, for example tallowamine ethoxylate (15), or ammonium and/or phosphonium salts,

for example ammonium sulphate or diammoniun hydrogenphosphate.

The formulations preferably comprise between 0.00000001% and 98% by weight of the compound of
the formula (I}, with particular preference between 0.01% and 95% by weight of the compound of the
formula (I}, more preferably between 0.5% and 90% by weight of the compound of the formula (1),

based on the weight of the formulation.

The content of the compound of the formula (I} in the use forms prepared from the formulations {(in
particular pesticides) may vary within wide ranges. The concentration of the compound of the formula
{1} in the use forms may typically be between 0.00000001% and 93% by weight of the compound of the
formula (I}, preferably between $.00001% and 1% by weight, based on the weight of the use form.

Application is accomplished in # customary manner appropriate for the use forms.
Mixtares

The compounds of the formula {I) can also be used i1 a mixture with one or more suitable fungicides,
bactericides, acaricides, molluscicides, nematicides, insecticides, microbioiogical agents, beneficial
organisms, herbicides, fertibizers, bird repellents, phytotonics, sterilants, safeners, semiochcmicals
and/or plant growth regulators, in order thus, {or example, to broaden the spectrum of action, prolong the
period of action, enhance the rate of action, prevent repeilency or prevent evolution of resistance. In
addition, active ingredient combinations of this kind can improve plant growth and/or tolerance to
abiotic factors, for example high or low temperatures, to drought or to elevated water content or soil
salinity. It is also possible to improve flowering and fruiting performance, optimize germination
capacity and root development, facilitate harvesting and improve yields, influence maturation, improve
the quality and/or the nutritional value of the harvested products, prolong storage hife and/or improve the

processability of the harvested products,

In addition, the compounds of the formula (I) may be present in a mixture with other active ingredients
or semiochemicals such as attractants and/or hird repelients and/or plant activators and/or growth
regulators and/or fertilizers. Likewise, the compounds of the formula (1} can be used in mixtures with

agents to improve plant propertics, for example growth, vield and quality of the harvesied material.
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In a particular embodiment of the invention, the compounds of the formula (!} are in the form of
formulations or the use forms prepared from these formulations in a mixture with further compounds,

preferably those as deseribed below.

If one of the compounds mentioned below can occur in various tautomeric forms, these forms are also

included even if not explicitly mentioned in each case.
Insecticides/acaricides/nematicides

The active ingredients specified here with their "common names” are known and are described for
example in The Pesticide Manual, 16th ed., British Crop Protection Council 2012, or can be searched for

on the Intermet (e.g. htip://www . alanwood.net/pesticides).

{1} Acetylcholinesterase {AChE) inhibitors, for example carbamates, e.g. alanycarb, aldicarb,
bendiocarb, benfuracarb, butocarboxim, butoxycarboxim, carbaryl, carbofuran, carbosuifan,
ethiofencarb, fenobucarb, formetanale, furathiocarb, isoprocarb, methiocarb, methomyl, metolcarb,
oxamyl, pirimicarb, propoxur, thiodicarb, thiofanox, triazamate, trimethacarb, XMC and xylvicarb; or
organophosphates, ¢.p.  acephate, azamethiphos, azinphos-ethyl, azinphos-methyl, cadusafos,
chlorethoxyfos, chlorfenvinphos, chlormephos, chlompyrifos, chlorpyrifos-methyl, coumaphos,
cyanophos, demeton-S-methyl, diazinon, dichlorvos/DIDVP, dicrotophios, dimethoate, dimethylvinphos,
disulfoton, EPN, ethion, ethoprophos, famphur, fenamiphos, fenitrothion, {enthion, fosthiazate,
heptenophos, imicyafos, isofenphos, isopropyl O-{(methoxyanunothiophosphoryl) salicylate, isoxathion,
malathion, mecarbam, methamidophos, methidathion, mevinphos, monocrotophos, naled, omethoate,
oxydemeton-methyl, parathion, parathion-methyl, phenthoate, phorale, phosalone, phosmet,
phosphamidon, phoxim, pirimiphos-methyl, profenofos, propetamphos, prothiofos, pyraclofos,
pyridaphenthion, quinalphos, sulfotep, tebupirimfos, temephos, terbufos, tetrachlorvinphos, thiometon,

triazophos, triclorfon and vanudothion.

{2} GABA-gated chloride channel antagonists, for exampic cyclodiene-organochlorines, e.g. chlordane

and endosultan or phenylpyrazoles (fiproles}, ¢.g. ethiprole and fipronil.

{3) Sodium channel modulators/voltage-gated sodium channel blockers, for example pyrethroids, e.g.
acrinathrin, allethrin, d-cis-trans allethrin, d-trans allethrin, bifenthnn, bioallethrin, bioallethrin s-
cyclopentenyl isomer, bioresmethnin, cycloprothrin, cyfluthrin, beta-cyflutivin, cyhalothrin, lambda-
cvhalothrin, gamma-cyhalothrin, cypermethrin, aipha-cypermethrin, beta~cypermethrin, theta-
cvpermethrin, zeta-cypermethrin, cyphenothnin [{1R}-trans isomers], deltamethnin, empenthnn [(EZ)-
(IR} isomers], esfenvalerate, etofenprox, fenpropathrin, fenvalerate, flucythrinate, tlumethrin, tau-
fluvalinate, halfenprox, imiprothrin, kadethrin, permethnin, phenothrin {(1R)-trans isomer], prallethrin,
pyrethrins (pyrethrum), resmethnin, silatluofen, tefluthnn, tetramethrin, tetramethnn [(1R) isomers)i,

tralomethrin and transfluthrin or DDT or methoxychlor.
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(4) Nicotinergic acetylcholine receptor (nAChR) agonists, for example neonicotinoids, e.g. acetamiprid,
clothianidin, dinotefuran, imidacloprid, nitenpyram, thiacloprid and thiamethoxam or nicotine or

sulfoxaflor.

(5) Allosteric activators of the nicotinergic acetylcholine receptor (nAChR), for example spinosyns, €.g.
7 & h3 E R &

spinetoram and spinosad.

{6} Chloride channel activators, for example, avenmectins/milbemycins, e.g. abamectin, emamectin

benzoate, lepimectin and milbemectin,

(73 Juvenile hormone imitators, for example, juvenile hormone analogues e.g. hydroprene, kinoprene

and moethoprene or fenoxycarb or pyriproxyfen.
{8} Active ingredients with unknown or nonspecific mechanisms of action, for exampie

alkyt halides, e.p. methyl bromide and other alkyl halides; or chloropicrine or suiphuryl fluoride or

borax or tartar emetic.
{93 Selective antifeedants, e.g. pymetrozine or flonicamid.
(10} Mite growth inhibitors, e.g. clofentezine, hexythiazox and diflovidazin or etoxazole.

{11} Microbial disruptors of the insect gut membrane, ¢.g. Bacillus thuringiensis subspecies israelensis,
Bacillus sphaericus, Bacillus thuringiensis subspecies aizawai, Bacillus thuringiensis subspecies
kurstaki, Bacillus thuringiensis subspecies tenebrionis, and BT plant proteins: Cryl Ab, CryvlAc, CrylFa

v . o £

Cry2Ab, mCry3A, Cry3Ab, Cry38b, Cry34/35Ab1.

{12y Oxidative phosphorylation inhibitors, ATP disruptors, for exampie diafenthiuron or organotin

compounds, ¢.g. azocyclotin, cyhexatin and fenbutatin oxide or propargite or tetradifon.

{13y Oxidative phosphorviation decouplers that intermupt the H proton gradient, for cxample

chlorfenapyr, DNOC and sultfhuramid.

{14) Nicotinergic acetylcholine receptor antagonists, for example bensultap, cartap hydrochloride,

thiocyclam, and thiosuitap-sodium.

{15} Chitin biosynthesis inhibitors, type 0, for exampie bistrifluron, chlorfluazuron, diflubenzuron,
flucycloxuron, flufenoxuron, hexaftumuren, lufenuron, novaluron, noviflumuron, teflubenzuron and

triflumuron.
{16} Chitin biosynthesis inhibitors, type 1, for exampie buprofezin.

{17} Moulting inhibitors {especially for Diptera, t.e. dipterans}, for example cyromazine.
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(18) Ecdysone receptor agonists, for example chromafenozide, halofenozide, methoxyfenozide and

tebufenozide.
{19) Octopaminergic agonists, for example amitraz.

(20) Complex-I1ll electron transport inhibitors, for example hydramethylnon or acequinceyl of

fluacrypyrim.

(21) Complex-I electron transport inhibitors, for example METI acancides, eg. fenazaquin,

fenpyroximate, pyrimidifen, pyridaben, tebufenpyrad and tolfenpyrad or rotenone {Derris).
{22} Voltage-gated sodium channel blockers, for example indoxacarb or metaflumizone.

23} Inhibitors of acetyl-CoA carboxylase, for example tetronic and tetramic acid derivatives, e.g.

spirodiciofen, spiromesifen and spiroletramat.

{24) Conplex-IV electron transport inhibitors, for example phosphines. e.g. alumimum phosphide,

calcium phosphide, phosphine and zine phosphide or cyanide.
{25) Complex-1 electron transport inhibitors, for example cyenopyrafen and cyflumetofen.

{283 Rvanuodine receptor cffectors, for example diamides, e.g. chlorantraniliprole, cyantramihiprole and

flubendiamide,

further active ingredients, for example afidopyropen, azadirachtin, benclothiaz, benzoximate, bifenazate,

bromopropyiate, chinomethionat, cryolite,

dicofol, diflovidazin, fluensulfone, flometoquin, fhifenerim, flofenoxystrobin, flufiprole, fhiopyram,
flupyradifurone, fufenozide, heptafluthrin, imidaclothiz, iprodione, meperfluthnn, paichongding,
pyflubunude, pyrifluguinazon, pyriminostrobin, tetramethyifiuthrin and 1odomethane; and also
preparations based on Bacillus firmus (§-1382, BioNeem, Votivo), and also the following compounds: 3-
bromo-N-{2-bromo-4-chloro-6-f{1 -cyclopropylethylyearbamoyifphenyl} - 1-(3~chloropyridin-2-y1)- 1 H-

pyrazoie-3-carboxamide {(known from WQO2005/077934) and  [-{2-fluoro-d-methyl-5-{(2,2.2-
trifluoroethysulplunyllphenyt} -3-(irifluoromethyi)-1H-1,2 4-triazole-5-amine {known from
WOHING6/(43635), {1-[(2E)-3-(4-chloraphenyvliprop-2-en- | -vl]-53-fluorospiro{indole-3,4'-piperidin}-
1{2H)-v1} (2-chloropyridin-4-ylymethanone (known from WO2003/106457), 2-chloro-N-[2-{1-[{2E)-3-
{4-chiorophenyliprop-2-en-{-vipipendin-4-vl} -4-(trifluoromethyl}phenyiiisonicotinamide (known from
WO2006/003494), 3-(2,5-dimethyiphenyl}-d-hydroxy-8-methoxy-1,8-diazaspirof4.Sjdec-3-en-2-one
{known from WO2008/0498513, 3-(2,5-dimethyiphenvl)-8-methoxy-2-oxo-1,8-diazaspirof4.Sjdec-3-en-
4-vl-ethylcarbonate {(known from W(2009/049851), 4-(but-2-yn-1-vloxy)-6-(3,5-dimethylpiperidin-i-
yi-S-flaoropyrimidine {known from WO2004/099160Y, 4-{but-2-vn-1-yloxy}-6-(3-
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chlorophenvlpyrimidine (known from W02003/076415), PF1364 {CAS Reg. No. 1204776-60-2), 4-[5-
(3,5-dichlorophenyl)-5-(triflucromethyl}-4,5-dihydro-1,2-oxazol-3-yi}-2-methyl-N- {2-0x0-2-{{2,2,2-
trifluorcethyDaminojethyl} benzamide {(known from WO2005/085216),  4-{5-[3-chloro-5-
(trifluoromethyl)phenyl}-5-(irifluoromethyi}-4,S-dihydro-1,2-oxazol-3-v1} -N- {2-0x0-2-{(2,2 2~
trifluoroethyljanunojethyli}-1-naphthamide (known from W(O2009/002809), methyl 2-[2-({{3-bromo-1-
(3-chloropyridin-2-y1)-1H-pyrazol-5-yijcarbonyl } amino)-5-chlore-3-methyibenzoyl]-2-
methylhydrazinecarboxylate  (known from  WQ2005/085216), methyl 2-[2-({{3-bromo-1-(3-
chloropyridin-2-yi)-1 H-pyrazol-S-yljcarbonyl} amino}-5-cyano-3-methyibenzoyl}-2-
ethylhyvdrazinecarboxylate (known from WO2005/085216), methyl 2-{2-({[3-bromo-1-(3-chloropyridin-
2-ybi-t H-pyrazol-5-yiicarbonyl} amino}-S-cyano-3-methylbenzoyl]-2-methylhydrazinecarboxylate
{(known from WO2005/085216), methyl 2-[3.5-dibromo-2-({{3-bromo-1~3-chloropyridin-2-v1)-1H-
pyrazol-3-ylicarbonyl}amino)benzoyl]-2-ethylhvdrazinecarboxylate (known from W(2005/085216), 1-
{3-chloropyridin-2-yh-N-{4-cyano-2-methyl-6-(methylcarbamoyhphenyl]-3- {[S-{tnflucromethyl}-2H-
tetrazol-2-vijmethyl} -1H-pyrazole-5-carboxamide (known from WO2010/069502), N-[2-(5-amino-
1,3,4-thiadiazol-2-y1)-4-chloro-6-methyiphenyl}-3-bromo- 1 -(3-chloropyridin-2-yh-1 H-pyrazole-$-
carboxamide (known from CNI1020587925), 3-chloro-N-(2-cyanopropan-2-y1)-N-{4-(1,1,1,2,3.3,3~
heptafluoropropan-2-yh)-2-methyiphenyl]phthalamide (known from WO2(12/034472), 8-chloro-N-[(2-
chioro-5-methoxyphenyl)sulphonyl}-6-{trifluoromethyl}imidazof1,2-apyridine-2-carboxamide  (known
from WO2010/1295003, 4-[5-(3,5-dichlorophenyl)-3-(trifluoromethyl}-4,5-dihydro-1,2-oxazol-3-yi}-2-
methyl-N-{1-oxidothietan-3-vhbenzamide (known from WQO2ZH039/080250), 4-[5-(3,5-dichlorophenyl)-5-
(trifluoromethyi)-4,5-dihydro-1,2-oxazol-3-y1]-2-methyl-N~(1 -oxidothietan-3-yi}benzamide {(known
from WO2012/029672), 1-f{2-chloro-1,3-thiazol-S-ymethyl]-4-ox0-3-phenyi-4H-pyridof{1,2-
a]pyrimidin-1-tum-2-olate (known from WQ2009/099929), 1-[(6-chloropyridin-3-ylymethyl]-4-0x0-3-
phenyl-4H-pyrido{1 2-alpyrinudin-{ -ium-2-clate  (known from WO0200%/099929), (5S,8R)-1-f(6~
chloropyridin-3-ymethyl]-8-nitro-2,3,5,6,7 8-hexahydro-1 H-5,8-epoxyinidazof1.2-ajazepine  (known
from W2010/069266), (2E}-1-[{6-chloropyridin-3-ylymethyl{-N'-nitro-2-
pentvhidenehydrazinecarbeximidamide {(known from WQO2010/060231), 4-(3-{2,6-dichloro-4-[(3,3-
dichloroprop-2-en-1-ylDoxylphenoxy} propoxy)-2-methoxy-6-{trifiuoromethylpyrimidine (known from
CN101337940), N-{2-{tert-butylcarbamoyl)-4-chioro-6-methylphenyl}-1-(3-chloropyridin-2-y1}-3-

{fluoromethoxy}-1H-pyrazole-5-carboxamide (known from WQO2008/134969).
Fungicides

The active ingredients specified herein by their common name are known and described, for example, in

(1) Ergesterol biosynthesis inhibitors, for example (1.1} aldimorph, {1.2) azaconazole, (1.3} bitertanol,
(1.4) bromuconazole, (i.5) cyproconazole, (1.6) diclobutrazole, (1.7} difenoconazole, (1.8}

diniconazole, {1.9} diniconazole-M, {1.10} dodemorph, {(1.11) dodemorph acetate, (1.12) epoxiconazole,
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(1.13) etaconazole, (1.14) fenarimol, (1.15) fenbuconazele, (1.16) fenhexamid, (1.17} fenpropudin,
(1.18) fenpropimorph, (1.19) fluquinconazole, (1.20) flurprimidol, {1.21) flusilazole, (1.22) flutniafole,
{1.23) furconazole, (1.24) furconazole-cis, (1.235) hexaconazole, (1.26) imazalil, (1.27) imazalil sulphate,
(1.28) imibenconazole, (1.29) ipconazole, (1.30} metconazole, (1.31} myclobutanil, (1.32} nafufin,
(1.33) nuarimol, {1.34} oxpoconazole, {1.35) paclobutrazole. (1.36) peturazoate, (1.37) penconazole,
{1.38) piperatin, (1.39) prochioraz, {1.40) propiconazole, {1.41} prothioconazole, (1.42) pyributicarb,
{1.43) pyrifenox, (1.44) quinconarole, {1.45) simeconazole, (1.46) spiroxamine, (1.47) tebuconazole,
(1.48) terbinafin, (1.49) tetraconazole, {1.50) triadimefon, (1.51) triadimenol, {1.52) tridemorph, (1.53)
triflumizole, (1.54) triforine, (1.55) triticonazole, (1.56) uniconazole, (1.57) uniconazole-P, {1.58)
viniconazele, (1.99) voriconazole, (1.60) I-(4-chlorophenyl)-2-(1H-1,2,4-triazol-1-yheycloheptanol,
(1.61) methyi 1-(2,2-dimethyl-2,3~-dihyvdro-1 H-inden-1-y})-1 H-imidazole-5-carboxylate, (1.62) N-{5-
{difluoromethyl)-2-methyi-4-[3-(trimethyisilyDpropoxy]phenyl | -N-ethyl-N-methylimidoformamide,

{1.63) N-gthyl-N-methyl-N'- {2-methyl-5-{trifluoromethyi)-4-f 3-
(trimethyistiyDpropoxylphenyl}imidoformamide and (1.64) O-[1-{(4-methoxyphenoxy)-3,3-

dimethylbutan-2-yij-1 H-imidazole-1-carbotluoate, {1.65} pyrisoxazole.

(2) Respiration inhubitors (respiratory chain inhibitors), for example {2.1) bixafen, (2.2) boscalid, (2.3}
carboxin, (2.4) diftumetorim, (2.3} fenfuram, (2.6) fluopyram, (2.7} flutolanil, (2.8) fluxapyroxad, (2.9}
furametpyr, {2.10) furmecyclox, {2.11) isopyrazam mixture of the syn-epimeric racemate [RS,48R,9RS
and the anti-empimeric racemate 1RS$4SR,9SR, (2.12) isopyrazam (anti-epimeric racemate), (2.13)
isopyrazam  (anti-epimeric enantiomer 1R,48.9S), (2.14) isopyrazam (anti-epimeric enantiomer
18,4R,9R), {2.15) isopyrazam {syn-epimeric racemate 1RS4SR,9RS}, (2.16) isopyrazam (syn-epimeric
enantiomer 1R, 485,9R), (2.17) isopyrazam {syn-epimeric enantiomer {5.4R.9S), {2.18) mepronil, (2.19)
oxycarboxin, {2.20) penflufen, (2.21) penthiopyrad, (2.22) sedaxane, (2.23) thifluzamide, (2.24) -
methyi-N-[2-(1,1,2,2-tetrafluorocthoxy)phenvl]-3-(trifluoromethyl)-1 H-pyrazole-4-carboxamide, {2.25)
3-(difluoromethyi}-1-methyl-N-{2-(1,1,2,2-tetrafluoroethoxyiphenyl}-1H-pyrazole-4-carboxamide,
(2.26) 3-(difluoromethyl)-N-[4-fluore-2-(1,1.2,3,3,3-hexafluoropropoxyphenyl -1 -methyl- i H-pyrazole-
4-carboxanmude, {2.27) N-[1-{2.4-dichlorophenyl)-1-methoxypropan-2-yi]-3-(difiuoromethyi)-1 -methyl-
1H-pyrazole-4-carboxamide,  (2.28)  5.8-diflucre-N-f2-(2-fluore-4-{[4-(iriflucromethylipyridin-2-
vljoxy}phenyijethyllquinazoline-4-amine, {2.29) benzovindiflupyr, (2.30) N-{{15,4R}-9-
{dichloromethylene)-1,2.3,4-tetrahydro-1 . 4-methanonaphthalen-5-y1]-3-(diflucromethyl)- 1 -methyl-1 H-
pyrazole-4-carboxamide  and  {2.31)  N-[(1R,45)-9-(dichloromethylene)-1,2 3 4-tetrahydro-1,4-
methanonaphthalen-3-vl}-3-(difluorcmethyl)-1 -methyl-1 H-pyrazole-4-carboxamide, {2.32) 3.
{diftuoromethyi)-1-methyl-N-(1,1,3-trimethyi-2 3-dihydro-1 H-inden-4-y1}- 1H-pyrazole-4-carboxamude,
{2.33) 1.3,5-trimethyl-N-(1,1,3-trimethy]-2,3-dihydro-1 H-inden-4-v1)- 1 H-pyrazole-4-carboxamide,
{2.34) 1-methyi-3-{trifluoromethyl}-N~(1,1,3-trimethyi-2 . 3-dihydro-1 H-inden-4-y1}-1 H-pyrazole-4-
carboxamide, (2.35) 1-methyl-3-{trifluoromethy!}-N-[(3R)-1,1,3-trimethyl-2 3~dihydro-1 H-inden-4-y}}-

1H-pyrazole-4-carboxamide, (2.36) l-methyl-3-(trifluoromethy)-N-[(38}-1,1,3-trimethy!-2.3-dihydro-
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1H-inden-4-ylj-t H-pyrazole-4-carboxamide, {2.37) 3-{difluoromethyl)- 1 -methyl-N-{(38}-1,1,3-
trimethyl-2 3-dihydro-1H-inden-4-yi}-1H-pyrazole-4-carboxamide, (2.38) 3-(diflucromethyh)-1-methyl-
N-{{3R)-1,1,3-trimethyl-2,3-dihydro-1 H-inden-4-y1}-1H-pyrazole-4-carboxamide, (2.39) 1.3,5-
trimethyl-N-[(3R)-1,1,3~trimethyi-2 3-dihydro-{ H-inden-4-yl}-1 H-pyrazole-4-carboxamide, {2.40)
1,3,5-trimethyl-N-[{(38)-1, 1, 3-trimethyl-2,3-dihydro-1H-inden-4-v1]- 1 H-pyrazole-4-carboxamide, (2.41)
benodanil, (2.42)  2-chloro-N-(1,1,3-trimethyi-2,3-dihydro-1H-inden-4-yl)pynidine-3-carboxamide,

(2.43) isofetamd

(3} Respiration inhibitors (respiralory chain inhibitors) that act on complex IH of the respiratory chain,
for example (3.1) ametoctradin, (3.2) amisulbrom, (3.3) azoxystrobin, (3.4} cyvazofamid, (3.5)
coumethoxystrobin, {3.6) coumoxystrobin, (3.5) dimoxystrobin, (3.8} enestroburin, (3.9) famoxadone,
(3.10) fenamidone, (3.11) flufenoxystrobin, {3.12) fluoxastrobin, (3.13)} kresoxim-methyl, (3.14)
metominostrobin,  (3.15)  orysastrobin, (3.16)  picoxystrobin, (3.17) pyraclostrobin, (3.18)
pyrametosirobin, (3.19) pyraoxystrobin, (3.20) pyribencarb, (3.21} tnelopyricarb, (3.22) trifloxystrobin,
{3.23) (2E)-2-(2-{[6-(3-chloro-2-methylphenoxy)-S-fluoropyrimidin-4-yijoxy} phenyl)-2-
{methoxyimino)-N-methylethanamide, (3.24) (2E)-2-(inethoxyimino)-N-methyl-2-(2-{[( {1 E)}-1-[3-
(trifluoromethyb)phenyl]ethylidene} aminojoxyimethyl} phenyhethanamide, {3.25) (2E)-2-
{methoxyimino)-N-methyl-2-{2-[{E)-({1-[3-

(trifluoromethyDphenyljethoxy {imino)methyljphenyllethanamide, (3.26)  (2E)-2-{2-[({{(1E)}-1-(3-
{{(E)-1-tluore-2-phenylethenyloxy i phenyhethylidenejamino} oxy ymethyliphenyl}-2-(methoxyimino)-
N-methylethanamide, {3.27) (2E3-2-42-[({{{2E,3E)}-4~(2,6-dichlorophenyl)but-3-en-2-
ylidenc]aming}oxyimethyliphenyi}-2-(methoxyimino}-N-methylethanamide, (3.28) 2-chloro-N-(1,1.3-
trimethyl-2,3-dihyvdro-1H-inden-4-yl)pyridine-3-carboxamide, (3.29; S-methoxy-2-methyl-4-(2-
{UOE-1-[3-(trifluoromethyphenvi]ethylidene} aminojoxyjmethyl} phenyi)-2,4-dihydro-3H-1,2 4-
trazol-3-one, {3.30} methyl 2E)-2-{2-[({ {cyclopropyl[{4~
methoxyphenyl}imino}methyl jsulphanyl)methyl]phenyl} -3-methoxyprop-2-enoate,  (3.31} N-(3-ethyi-
3,5, 5-trimethylcyclohexyl}-2-(formylamino)-2-hydroxybenzamide, {3.32) 2-12-{(2,5-

dimethyiphenoxy)methylphenyl}-2-methoxy-N-methylacetamide

(4) inhibitors of mitosis and cell division, for example {4.1) benomyl, (4.2) carbendazim, (4.3)
chlorfenazole, (4.4) diethofencarb, (4.5} cthaboxam, (4.6} fluopicolid, {(4.7) fuberidazole, (4.8)
pencyeuren, (4.9) thiabendazoie, {4.10) thiophanate-methyl, (4.11) thiophanate, {(4.12) zoxamide, (4.13)
S-chloro-7-(4-methylpiperidin-1-y1}-6-(2,4,6-trifluorophenyl}{1,2 4 }triazolof 1,5-alpyrimidine and (4.14)

3-chloro-5-(6-chloropyridin-3-y1)-6-methyl-4-(2 4, 6-trifluorophenyl)pyridazine.

{5} Compounds having mulitisite activity, for example (5.1} Bordeaux mixture, (5.2} captafol, {5.3)
captan, (5.4) chiorothalonil, (5.5) copper preparations such as copper hydroxide, (5.6} copper
naphthenate, (5.7} copper oxide, {5.8) copper oxychloride, {5.9) copper sulphate, (5.10) dichlofluanid,

{5.11) dithianon, (5.12) dodine, (5.13) dodine free base, (5.14) ferbam, (5.15) fluorfolpet, (5.16) folpet,
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(5.17) guazatine, (5.18) guazatine acetate, (5.19) iminoctadine, (5.20) iminoctadine albesilate, (5.21)
iminoctadine triacetate, {5.22) mancopper, (5.23) mancozeb, (5.24) maneb, (5.25) metiram, (5.28) zinc
wetiram, (5.27) copper-oxine, {5.28) propamidine, (5.29) propineb, {5.30) sulphur and sulphur
preparations, for example calcium polysulphide, {5.31) thiram, (5.32) tolyifluanid, (5.33) zineb, (5.34)

ziram and {5.35) anilazine.

(6) Resistance inducers, for example (6.1) acihenzolar-S-methyl, (6.2) isctianil, (6.3) prohenazole, (6.4)

tiadini] and (6.5) laminarin.

{7) Amino acid and protein biosynthesis inhihitors, for example (7.1) andoprim, (7.2} blasticidin-S, {7.3)
cyprodinil, {7.4) kasugamycin, (7.5) kasugamycin hydrochloride hydrate, (7.6) mepanipyrim, (7.7)
pyrimethanil, (7.8) 3-(5-fluoro-3,3,4 4-tetramethyl-3,4-dihydroisoquinolin-1-yhquinoline and (7.9)

oxytetracveline and (7.14) streptomycin.

{8) ATP production inhibitors, for example (8.1} fentin aceiate, (8.2) fentin chioride, (8.3} fentin

hydroxide and {8.4) silthiofam.

(9) Cell wall synthesis inhibitors, for example (9.1} benthiavalicarb, (9.2} dimethomorph, (9.3}
flumorph, (9.4) iprovalicarb, (8.5) mandipropamid, (9.6) polyoxins, (9.7) polyoxorim, (9.8) validamycin
A, (9.9) valifenalate and (9.18) polvoxin B.

(10) Lipid and membrane synthesis inhibitors, for example (10.1} biphenyl, (10.2} chlomeb, {103}
dicloran, {10.4) edifenphos, (10.5) etridiazole, {10.6) iodocarb, (10.7) iprobenfos, (10.8) 1soprothiolane,
{10.9) propamocarb, (10.10) propamocarb hydrochloride. (10.11) prothiocarb, (10.12} pyrazophos,

{10.13) quintozene, {10.14) tecnazene and {10.15) tolclofos-methyl.

{11) Melamn hiosynthesis inhibitors, for example (11.1) carpropamid, (11.2) diclocymet, (11.3)
fenoxanil, {11.4) fthalide, {11.5) pyroguilon, (11.6) iricyclazole and (11.7) 2,2, 2-trifluoroethyl {3-

methyl-1-[(4-methylbenzoyllamine ihutan-2-yijcarbamate.

{12) Nucleic acid synthesis inhibitors, for example (12.1) benalaxyl, {12.2) benalaxyl-M (kiralaxyl),
{12.3) bupirtmate, (12.4) clozylacon, (12.5} dimethinimol, (12.6) ethirimol, {12.7) furalaxyl, (12.8)
hymexazole, {12.9) metalaxyl, (12.10) metalaxyl-M (mefenoxam), (12,11} ofurace, (12.12) oxadixyl,

{12.13) oxolinic acid and {12.14) octhilinone.

{13} Signal transduction imhibitors, for example (13.1) chiozolinate, (13.2) fenpiclonii, (13.3)
fludioxonil, (13.4) iprodione, {13.5) procymidone, (13.6) guinoxyfen, (13.7) vinclozolin and (13.8)

proguinazid.

{14} Decouplers, for example (14.1} binapacryl, (14.2) dinocap, {14.3) ferimzone, (14.4) fluazinam and

(14.5) meptyldinocap.
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(15) Further compounds, for example {15.1) benthiazole, (15.2) bethoxazine, {15.3) capsimycin, {15.4)
carvone, (15.5) chinomethionat, (15.6) pyriofenone (chlazafenone), (187} cuofraneh, (15.8)
cyilufenamid, (15.9) cymoxanil, (15.10) cyprosulfamide, (15.11) dazomet, (15.12) debacarb, (15.13)
dichlorophen, (15.14) diclomezine, (15.15) difenzoquat, (15.16} difenzoquat methylsulphate, (15.17)
diphenylamine, (15.18) EcoMate, (15.19) fenpyrazamine, (15.20) flumetover, (15.21) fluorimid, (15.22)
flusulfamide, {15.23) flutianil, (15.24) fosetyl-aluminium, (15.25) fosetyl-calcium, (15.26) fosetyl-
sodium, (15.27) hexachlorobenzene, (15.28) irumamyein, (15.29) methasulfocarb, (15.33) methyl
isothiocyanate, (15.31) metrafenone, (15.32) mildiomycin, (15.33) wnatamycin, (15.34) nickel
dimethyldithiocarbamate, {15.35) nitrothal-isopropyl, (15.36) octhilinone, (15.37) oxamocarb, (15.38)
oxyfenthiin, {15.39) pentachlorophenol and its salts, {15.40) phenothrin, (15.41) phosphoric acid and its
salts, (15.42) propamocarb-fosetylate, (15.43) propanosine-sodium, (15.44) pyrimorph, (15.45) (2E}-3-
{4-tert-butylphenyi}-3-(2-chloropyridin-4-y1}-1-(morpholin-4-yljprop-2-en-1-one, {15.46) (27}-3-(4-tert-
butylphenyl)-3-(2-chloropyridin-4-y1)-1 -(morpholin-4-yl)prop-2-en-1-one, (15.47) pyrrolnitrin, (15.48)
tebufloguin, (15.49) tecloftalam, (15.50) tolnifanide, (15.51) triazoxide, (15.52) trichlamide, {(15.53)
zarilamid,  (15.54}  ¢3S,658,7R,8R}-R-benzyi-3-[( {3-[(isobutyryloxy)methoxy]-4-methoxypyridin-2-
viicarbonylamino}-6-methyl-4,9-dioxo-1,5-dioxonan-7-yl 2-methylpropanoate, {15.55}) 1-(4-{4-[(SR)-
5+(2,6-difluorophenyl}-4,5-dihydro-1,2-oxazol-3-y1}-1,3-thiazol-2-vl} piperidin-1 -y1)-2-{5-methyl-3-
(trifluoromethyi)-1 H-pyrazol-1-yljethanone, (15.56) 1-(4-{4-[(55)-5-(2,6-difluorophenyl}-4,5-dibydro-
1,2-oxaz0]-3-yi}-1,3-thiazoi-2-yl i pipendin-1-y1}-2-{5-methyl-3-(trifluoromethyi}-1H-pyrazol-1-
vljethanone, (15.57) 1-(4-{4-[5-2,6-difluorophenyl}-4,5-dihydro-1,2-oxazol-3-yi}-1,3-thiazol-2-
vi}piperidin-1-y1)-2-{$-methyvl-3-(triflusromethyl}-1 H-pyrazol- i -yliethanone, {15.58) 1-{4-
methoxyphenoxy)-3,3-dimethylbutan-2-vl 1H-imidazole-1-carboxvlate, (15.59) 2.3.5,6-tetrachloro-4-
(methylsulphonyDpyridine, (15.60) 2,3-dibutyl-6-chlorothienof2,3-d]pyrimidin-4{3H}-one, (15.61) 2,6-
dimethyi-1H,5H-[1,4]dithiinof2,3-c:5,6-c'Idipvrrole-1,3.5,7(2H,6H)-tetrone,  {15.62})  2-{5-methyl-3-
(trifluoromethyl}-1H-pyrazol-1-yl]-1-(4- {4-[(SR)-S-phevnyl-4,5-dihydro-1 . 2-0xazo0l-3-vl]-1,3-thiazoi-2-
viipiperidin-1-yDethanone, (15.63) 2-{5-methyl-3-(triftuoromethyl}-1H-pyrazol-1-yij-1-(4- {4-[(58)-5-
phenyl-4,5-dihydro-1,2-0xazol-3-yl]-1,3-thiazol-2-yl} piperidin-1-yhethanone, (15.64) 2-[S-methyl-3-
(triflooromethyl)}-1H-pyrazol-1-vyii-1-{4-[4-(5-phenyi-4.5-dihydro-1,2-oxazol-3-yi)-1,3-thiazol-2-
vipiperidin-1-yl}ethanone, (15.65) 2-butoxy-6-iodo-3-propyl-4H-chromen-4-one, (15.66) 2-chloro-5-
[2-chloro-1-(2,6-difluoro-4-methox yphenyl)-4-methyl-1 H-inudazol-5-yljpyridine, (15.67) 2-
phenylphenol and salts, {(15.68) 3-(4,4.5-trifluoro-3,3-dimethyl-3,4-dihydroisoquinolin-1 -ylquinoline,
{15.69} 3.,4,5-trichloropyridine-2,6-dicarbonitnile, (15.70) I-chloro-5-{4-chlorophenyl}-4-(2,6-
ditluorophenyl)}-6-methylpyridazine, {(15.71) 4-{4-chlorophenyl)-5-(2,6-difluorophenyl)-3,6-
dimethyipyridazine, (15.72} S-amino-1,3,4-thiadiazole-2-thiol, (15.73) S-chloro-N'-phenyl-N'-(prop-2-
yn-1-yDihiophene-2-suiphonohydrazide, (15.74) 5-fluoro-2-[(4-fluorobenzyhoxy]pyrimidine-4-amine,
(15.7%) S-fluoro-2-{{4-methylbenzyljoxyipyrimidine-4-amine, {15.76}) 5-methyl-6-
octylf 1,2, 4]irtazolo{1.5-a}pyrimidine-7-amine, (15.77) ethyl (27)-3-amino-2-cyano-3-phenylacrylate,

(15.78) N'-{4-{{3-(4-chlorobenzyl)-1,2,4-thiadiazol-5-ylJoxy}-2,5-dimethylphenyl}-N-ethyl-N-
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methylimidoformamide, (15.79%) N-(4-chlorobenzyh}-3-[3-methoxy-4-(prop-2-yn-1-
vioxy)phenyllpropanamide, (15.80) N-[{4-chlorophenyl¥cyvano)methyl]-3-[3-methoxy-4-{prop-2-yn-1-
yioxyjphenyllpropanamide, (15.81) N-[(S-bromo-3-chloropyridin-2-ylymethyl}-2,4-
dichloronicotinamide, (15.82) N-{1-{5-bromo-3-chioropyridin-2-yhethyl}-2,4-dichloronicotinanude,
{15.83y  N-[1-(5-bromo-3-chloropyridin-2-vijethyl]-2-fluoro-4-todonicotinamide, (15.84) N-{{(E})-
[{cyvclopropylmethoxy)imino}[6-{difluoromethoxy}-2,3-difluorophenyl]methyl} -2-phenylacetamide,
{15.85} N-{{Z}-{{cvclopropylmethoxyiimino}[6-(difluoromethoxy)-2,3-diflucrophenytimethyl}-2-
phenylacetamide, (15.86) N'-{4-[(3-tert-butyl-4-cyano-1,2-thiazol-S-yljoxy]-2-chloro-5-methylphenyl} -
Neethyl-N-methylimidoformamide, (15.87) N-methyl-2-(1-{{S-methyl-3-{triflucromethyl}-1 H-pyrazol-
1-vijacetyl}piperidin-4-y1)-N-(1,2,3,4-tetrahydronaphthalen-1-vi}-1,3-thiazole-4-carboxamide, {15.88)
N-methyl-2-{1-{{5-methyl-3-(trifluoromethyl)- 1 H-pyrazol-1-yl]acetyl} piperidin-4-y1}-N-[(1R)-1,2,3 4-
tetrahydronaphthalen-1-yl}-1,3-thiazole-4-carboxamide, {15.89) N-methyl-2<(1-{[5-methyl-3-
(trifluoromethvl)- 1 H-pvrazol-1-yljacetyl} piperidin-4-vi}-N-{(15)-1,2 3 4-tetrahydronaphthalen-1-yi}-
1,3-thiazole-4-carboxamide, {15.90) pentyl {6-{({[{}-methyl-1H-tetrazol-5-
viKphenylimethylenclamino}oxyimethyllpyridin-2-yl} carbamate, (15.91} phenazine-1-carboxylic acid,
{15.92) quinolin-§-of, {15.93) guinolin-8-¢1 sulphate (2:1), (15.94) tert-butyl {6-[({{(1-methyl-1H-
tetrazol-S-vi}{phenyDmethvienelamino} oxyymethyijpyridin-2-yvl}carbamate,  {15.95} {-methyl-3-
{trifluoromethyD}-N-{2'-(triflucromethyybiphenyl-2-vi}- 1 H-pyrazole-4-carboxamide, (1596}  N-{4-
chlorebiphenyl-2-91}-3-(difluoromethyl}-1 -methyl-1 H-pyrazole-4-carboxamide, (15.97} N34
dichlorobiphenyi-2-v1}-3-(difluoromethyl)-1-methyl-1 H-pyrazole-4-carboxamide, {15.98) 3.
{difluoromethy!}-1-methyl-N-[4'-(trifluoromethvlibiphenyi-2-y1}-1 H-pyrazole-4-carboxanude,  {15.99)
N-(2',5-diflworobiphenyl-2-y1}-1-methyl-3-(irifluoromethyl}- 1 H-pyrazole-4-carboxamide, {15100} 3-
{difluoromethyl)-1-methyt-N-[4'~(prop-1-yn-1-yDbiphenyl-2-yl]-1H-pyrazole-4-carboxamide, {15.101}
5-fluoro-1,3-dimethyl-N-[4'-(prop-1-vu-} -vijbiphenyl-2-yl}-1 H-pyrazole-4-carboxamide, (15.102) 2-
chloro-N-{4'-(prop-1-yn-1-yibiphenyl-2-vljnicotinanude, (15,103}  3-{ditluoromethyl}-N-{4'-(3,3-
dimethyibut-1-yn-1-vDbiphenyl-2-y1}-1-methyl-1H-pyrazole-d-carboxamide, (15304}  N-{4'-(3.3-
dimethylbut-1-yn-1-yvbiphenyl-2-y1}-S-fluores-1,3-dimethyl- 1 H-pyrazole-4-carboxamide, {15.105) 3-
{difluoromethyl}-N-(4'-cthynyvlbiphenyl-2-vi}-1-methyl-1H-pvrazole-4-carboxamide, (15.106) N-{4'-
ethyvnylbiphenyl-2-yh-3-fluoro-1,3-dimethyl-1H-pyrazole-4-carboxamide,  {(15.107)  2-chloro-N-{4"-
ethvnylbiphenyl-2-yhnicotinamide,  (15.108)  2-chloro-N-[4-(3 . 3-dimethylbut-1-yn-1-yhbiphenyl-2-
viinicotinamide, {15109  4-(difluoromethyl}-2-methyl-N-{4'-(trifluoromethvlibiphenyl-2-yi}-1,3-
thiazole-S-carboxamide, (15.110) 5-fluoro-N-{4'-(3-hydroxy-3-methyibut-1-yn-1-ylibiphenyl-2-yi}-1,3-
dimethyi-1 H-pyrazole-4-carboxamide, {15.111) 2-chioro-N-[4-(3-hydroxy-3-methyibut-1-yn-1-
vi}biphenyi-2-yllnicotinamide,  (15.112)  3-(diftuoromethy}-N-[4-(3-methoxy-3-methyibut-1-yn-1-
vijbiphenyl-2-v1}-i-methyl-1 H-pyrazole-4-carboxamide, (I1S.113) S-fluore-N-{4'-(3-methoxy-3-
methylbut-1-yn-1-yhbiphenyt-2-yi}-1,3-dimethyl-1H-pyrazole-4-carboxanude, (15.114) 2-chlorg-N-{4'-
(3-methoxy-3-methylbut-1-vn-1-yDbiphenyl-2-yljnicotinamide,  (15.115}  {5-bromo-2-methoxy-4-

methyipynidin-3-yl}(2,3.4-trimethoxy-6-methylphenybimethanone, {15,116} N-[2-(4-{[3-(4~
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chlorophenyi)prop-2-yn-1-ylloxy}-3-methoxyphenylethyl}]-N2-(methylsulphonyl)valinamide, (15.117)
4-0x0-4-{(2-phenylethyhaminoibutanoic acid, (15.118) but-3-yn-1-yi {6-[({{{Z)~(1-methyl-1H-tetrazol-
S-y{phenylmethylenejamine joxy)ymethyllpyridin-2-yl} carbamate, (15.119) 4-aming-5-
fluoropyrimidin-2-ol (tautomeric form: 4-amino-S-fluoropyrimidin-2{1H)-one), (15.120) propyl 3,4.5-
trihvdroxybenzoate, {15.121) 1,3-dimethyl-N-(1,1,3-trimethyl-2,3-dihydro-1H-inden-4-yi}-1 H-pyrazole-
4-carboxanude, (15.122) I, 3-dimethyi-N-[{3R)-1,1,3-trimethyl-2,3-dihydro-| H-inden-4-yl]-1 H-
pyrazole-4-carboxamide, (15.123) [.3-dimethyl-N-[(35}-1.1,3-tnmethyl-2,3-dihydro-1H-inden-4-yl}-
1H-pvrazole-4-carboxamide, (15.124) [3-(4-chloro-2-tluorophenyi)-5-(2,4-difluorophenyl)-1,2-oxazol-
4-y)(pyridin-3-yDmethanoi, (15.125)  (8)-[3-{4-chioro-2-fluorophenyl)-5-(2,4-difluorophenyl)-1,2-
oxazol-d-yll(pyridin-3-yhmethanol, (15.126) (R)-[3-(4-chloro-2-flucrophenyl}-5-(2,4-difluorophenyl)-
1.2-oxazol-4-yl{pyridin-3-viymethanol, (15.127) 2-{[3-(2-chlorophenyl}-2-(2,4-difluorophenyljoxiran-
2-vllmethyl}-2 4-dihydro-3H-1,2 4-riazole-3-thione, {15.128) 1-{[3~(2-chlorophenyl)-2-{2,4-
difluorophenyloxiran-2-yljmethyl}-1H-1,2 4-triazol-5-yl thiocyanate, (15.129) S-(allylsulphanyl)-1-
{{3-(2-chlorophenyl)-2-(2,4-difluorophenyl)oxiran-2-yi]methyl} - 1H-1,2 4-triazole, (15.130) 2-{1-(2,4-
dichloropheny!}-5-hydroxy-2,6,6-trimethytheptan-4-y1}-2 4-dihydro-3H-1,2.4-triazole-3-thione, (15.131)
2-{{rel(2R,38)-3-(2-chlorophenyl }-2-(2,4-difluorophenylyoxiran-2-yiimethyl} -2, 4-dihydro-3H-1,2,4-
triazole-3-thione, {15.132) 2-{[rel(2R,3R)-3-(2-chlorophenvi}-2-(2,4-difluorophenyljoxiran-2-
yljmethyl}-2.4-dihydro-3H-1,2 4-triazole-3-thione, (15.133) 1-{{rel(2R,38)-3-(2-chlorophenyl)-2-{2 4-
difluorophenyhoxiran-2-ylimethyl} -1H-1.2, 4-triazol-5-y} thiocyanate, {15134} 1-{[rel{2ZR,3R)-3-(2-
chlorophenyl)-2-(2,4-diftuorophenyloxiran-2-yljmethyi} -1 H-1,2 4-triazol-S-yl thiocyanate, {15.135) 3-
{allvisulphanyl}-1-{[rel{2R,3S}-3-(2-chlorophenyi)-2-(2,4-ditluorophenyhoxiran-2-yvljmethyl} - 1H-
1.2,4-triazole, {15.136) 5-(allylsulphanyD-1-{irel(2R,3R)-3~(2-chiorophenvi}-2-(2,4-
difluorophenyloxiran-2-yljmethyl}-1H-1,2 4-triazole, (15.137) 2-{(25,48,55)-1-(2,4-dichlorophenyl)-5-
hydroxy-2,6,6-trimethyiheptan-4-yl}-2 4-dihydro-3H-1,2 4-triazole-3-thione, (15.138) 2-[(2R . 4S,58)-1-
(2,4-dichloropheny!}-5-hvdroxy-2,6,6-trimethyiheptan-4-vi}-2,4-dihydro-3H- 1,2 4-triazole-3-thione,
(15.139) 2-[(2R,4R,5R)-1-(2,4-dichlorophenyl}-S-hydroxy-2,6,6-tnmethyvlheptan-4-yl]-2,4-dihydro-3H-
1,2.4-triazole-3-thione, {15.140} 2-[{28,4KR,5R)-1-{2,4-dichlorophenyl)-5-hvdroxy-2,6,6-
trimethyvlheptan-4-y1}-2 4-dihydro-3H-1,2 4-tnazole-3-thione, {15.141) 2-[{25,48,5R)-1-(2 4~
dichlorophenyl)-5-hvdroxy-2,6,6-trimethytheptan-4-yi}-2,4-dihydro-3H-1,2,4-triazole-3-thione, {15.142)
2-[(2R,48,5R)-1-(2,4-dichlorophenyl)-S-hydroxy-2,6,6-trimethytheptan-4-yii-2,4-dihydro-3H-1,2,4-
triazoie-3-thione, (15.143) 2-[(2R,4R,55)-1-(2.4-dichlorophenyl}-5-hydroxy-2,6,6-trimethytheptan-4-
y1}-2,4-dihydro-3H-1.2 4-triarole-3-thione, (15.144) 2-[(28,4R,58})-1-(2 4-dichlorophenyl}-5-hydroxy-
2,6,6-trimethvihieptan-4-y1}-2,4-dihydro-3H-1,2 4-triazole-3-thione, {15.145) 2-fluoro-6-
(trifluoromethyd)-N-(1,1,3-trimethyl-2,3-dihydro-1H-inden-4-yi)benzamide, {15.146) 2-{6-
benzyipyridin-2-yliguinazoline, (i5.147) 2-f{6-(3-luoro-4-methoxyphenyi)-S-methylpynidin-2-
yilquinazoline, {15.148) 3-(4,4-difluoro-3,3-dimethy!-3,4-dihydroisoquinolin-1-yi)quinoline, (15.149)
abscisic acid, (15.150) 3-(difluoromethyl}-N-methioxy-1-methyl-N-[1-(2,4,6-trichlorophenyl)propan-2-

vij-1 H-pyrazole-4-carboxamide, {1515H) N'-[5-bromeo-6-(2,3-dihydro-1 H-inden-2-yloxy}-2-
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methylpyridin-3-yl]-N-ethyi-N-methylimidoformamide, (15153 N'-{S-bromo-6-{1-(3,5-
difluorophenyljethoxy]-2-methylpyridin-3-yl} -Neethyl-N-methylimidoformamide,  (15.153)  N'-{5-
bromo-6-[(1R)-1-(3,5-difluorophenyl)ethoxy]-2-methylpyridin-3-y}} -N-ethyl-N-
methylimidoformamide, (15.154) N'-{5-bromo-6-{(18)-1-(3,5-difluorophenyljethoxy]-2-methyipyridin-
3-y1}-N-ethyl-N-methyvlimidoformanide, (15.155) N-{5-bromo-6-{{cis-4-isopropylcyclohexyijoxy]-2-
methylpyridin-3-yi}-N-cthyl-N-methybmidoformamide, {15.156) N'-{5-bromo-6-[(irans-4-
isopropylevclohexylyoxy]-2-methylpyridin-3-y1} -N-ethyl-N-methylimidoformamide, (15,1587  N-
cvelopropyl-3-(difinoromethyl}-5-{luoro-N-(2-isopropylbenzyl)- 1 -methyvi- 1 H-pyrazole-4-carboxamide,
(15.1588) N-cyclopropyl-N-{2-cyclopropyibenzyly-3-(difiuoromethyl)-5-fluoro-1 -methyl-1H-pyrazole-4-
carboxamide, (15.159) N-(2-tert-butylbenzyl)-N-cyvclopropyl-3~(difluoromethyl)-5-fluoro-1-methyl-1H-
pyrazole-4-carboxamide, (15.160) N+(S-chloro-2-ethylbenzyh-N-cyclopropyl-3-(diftuoromethyl}-5-
fluorc-1-methyl-1 H-pyrazole-4-carboxamide, (15.161) N-(5-chloro-2-isopropylbenzyl}-N-cyclopropyl-
3-{difluoromethyl)-S-fluoro-1-methyl-1H-pyrazole-4-carboxamide, (15.162) N-cyclopropyl-3-
(difluoromethyl)-N-(2-ethyi-S-fluorobenzyl}-5-fluoro-T-methyl-1 H-pyrazole-4-carboxamide, {15.163)
N-cyctopropyl-2-(difluoromethyl}-5-fluoro-N-( 5-fluoro-Z-isopropyibenzyl)- 1 -methyl- 1 H-pyrazole-4-
carboxamide, (15.164) N-cyclopropyl-N-{2-cyclopropyt-5-fluorobenzyl)-3-¢difivoromethyl}-5-fluoro-1-
methyvi-1H-pyrazole-4-carboxamide,  (15.165)  N-{2-cyclopentyl-5-fluorobenzyl}-N-cyclopropyl-3-
{diftuoromethyl}-S-fluors-1-methyl-1 H-pyrazole-4-carboxamide, (15.166) N-cyclopropyl-3-
{difiuoromethyl}-5-fluoro-N-(2-fluoro-6-isopropyvlbenzyl}-1 -methyl-1 H-pyrazole-4-carboxamide,
(15.167) N-cyciopropyl-3-(difluoromethyl}-N-(2-ethyl-S-methylbenzyl)-5-fluoro-1 -methyl-1H-
pyrazole-4-carboxamide, {(15.168) N-cyclopropyl-3-(diflucromettiyl)-S-fluoro-N-(2-isopropyl-5-
methyibenzyl)-1-methyl-1H-pyrazole-4-carboxamide,  (15.16%)  N-cyclopropyl-N-(2-cyclopropyl-5-
methylbenzyl)-3-(difluoromethyi)-S-fluoro-1-methyl-1 H-pyrazole-4-carboxamide, (15.170) N-(2-tent-
butyl-5-methylbenzyl)-N-cyclopropyl-3-{ditiuoromethyl)-5-fluore-t -methyl-1 H-pyrazole-4-
carboxamide, (15.171) N-[5-chloro-2-(trifluoromethyhbenzyl]-N-cyclopropyl-3-{difluoromethyi}-5-
{fluoro-1-methyl-1H-pyrazole-d-carboxamude, (15.172) N-cyclopropyl-3-(difluoromethyi)-5-fluoro-i -
methyl-N-{S-methyl-2-{triflucromethyltbenzyl]- 1H-pyrazole-4-carboxamide, (15.173} N-[2-chloro-6-

{triftuoromethyl}benzyl]-N-cyclopropyl-3-{ditfluoromethyl)-5-{luoro-t -methyl-1 H-pyrazole-4-

carboxamide, (15.174) N-{3-chloro-2-fluors-6-(trifluoromethylibenzylj-N-cyclopropyl-3-
{difluoromethyl3-5-fluore-1-methyl-1 H-pyrazole-4-carboxamide, (15175 N-cyclapropyl-3-

(difluoromethyl}-N-(2-cthyl-4,5-dimethylbenzyl)-5-fluoro-1-methyl-1 H-pyrazole-4-carboxamide,

{15.176) N-cyclopropyl-3-{diflucromethyi)-5-tluoro-N-(2-isopropylbenzyl)-1 -methyl- 1 H-pyrazol-4-
carbothioamide, (15.177) 3-(difluoromethyt)-N-(7-floore-1,1,3~trimethyi-2,3-dihydro-1H-inden-4-yl}- 1~
methyl-1H-pyrazole-d-carboxamide, (15.178) 3-{difluoromethyl}-N-{{3R)-7-fluoro-1,1,3-trimethyl-2,3-
dihydro-1H-inden-4-yi}-t-methyl-1H-pyrazole-4-carboxamide, {15.179) 3-(difluoromethy}}-N-[{35)-7-
fluoro-1,1,3-trimethyl-2,3-dihydro-i H-inden-4-yl}-1 -methyl-1H-pyrazole-4-carboxamide, (15.180) N'-
(2,5-dimethyl-4-phenoxyphenyl)-N-ethyl-N-methylimidoformamide, (15,181} N'-{4-[{4,5-dichloro-1,3-

thiazol-2-vhoxy]-2,5-dimethylphenyl} -N-ethyl-N-methylimidoformamide, (15.182) N-(4-chloro-2,6-
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difluorophenyl)-4-{2-chloro-4-fluorophenyi)-1,3-dimethyl-1H-pyrazole-5-amine.  All  the  nuxing
components mentioned in classes (1) to {15), as the case may be, may form salts with suitable bases or

acids if they are capable of doing so on the basis of their functional groups.
Biological pesticides as mixing components
The compounds of the formula (I} can be combined with biological pesticides.

Biological pesticides include especially hacteria, fungi, yeasts, plant extracts and products formed by

microorganisms, including proteins and secondary metabolites.

Biological pesticides include bacteria such as spore-forming bacteria, root-colonizing bacteria and

bacteria which act as biological insecticides, fungicides or nematicides.
Examples of such bacteria which are used or can be used as biological pesticides are:

Bacilius amyloliguefaciens, strain FZB42 (DSM 231179}, or Bacilius cereus, especially B. cereus strain
CNCM 1-1562 or Bacilius firmus, strain I-1382 (Accession number CNCM F-1582) or Bacilius pumilus,
especially strain GB34 {Accession No. ATCC 700814} and strain QST2808 (Accession No. NRRL B-
30087}, or Bacillus subtifis, especially strain GBO3 (Accession No. ATCC SD-1397}, or Bacillus subtilis
strain Q8T713 {Accession No. NRRL B-21661) or Bacillus subtilis straim OST 30002 (Acecession No.
NRRL B-50421) Baciflus thuringiensis, especially B. thuringiensis subspecies israelensis (serotvpe H-
14), strain AM65-52 {Accession No, ATCC 1276), or B thuringiensis subsp. aizawai, especially strain
ABTS-1857 (SD-1372), or B rthuringicnsis subsp. kursteki strain HD-1, or 8. thuringiensis subsp.
tenebrionis strain NB 176 {SD-5428), Pasteuria penetrass, Pasteuria spp. (Rotylenchulus remformis
nematode PR3 {Accession Number ATCC SD-5834), Sweptomyces micraflavus strain AQHI121 =

QRID 31.013, NRRL B-50550), Strepiomyces galbus strain A} 6047 (Accession Number NRRL 302323,
Examples of fungi and yeasts which are used or can be used as biological pesticides are:

Beauveria  bassiana, especially strain ATCC 74040, Coniothyrinm  minitans, especially  strain
CON/M/GE-8 (Accession No. DSM-9660), Lecanicillium spp., especially strain HRO LEC 12,
Lecanicillivm lecanii, (formerly known as Verdciflium lecanti), especially strain KVO1, Metarhizium
anisoplize, especially strain F32 (DSM3884/ ATCC 90448}, Metschnikowia fructicola, especially strain
WNRRL Y-30732, Paecilomyces fumosorosens (ow: fsaria fumosorosea), especially strain IFPC 200613,
or strain Apopka 97 {Accesion No. ATCC 20874), Paccilomyces Hlacinus, especially P. filacinus strain
251 (AGAL 9/030550), Tuwlaromyces flavus, especially strain V117h, Trichoderma atroviride,
especially strain SC1 {Accession Number CBS 122089), Irichoderma harzianum, sspecially 7.

harzianum rijai T39 (Accession Number CNCM [-952).

Examples of viruses which are used or can be used as biological pesticides are:
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Adoxophyes orang (summer fruit fortrix) granulosis virus (GV), Cvdia pemonella (codling moth)
granulosis virus (GV), Helicoverpa armigere {colton bollworm) nuclear polyhedrosis virus (NPVY,
Spodoptera exigua (beet armyworm} mNPV, Spodoptera frugiperde (fall armyworm) mNPV,

Spodoptera littoraiis {African cotton leafworm) NPV,

Also included are bacteria and fungi which arc added as 'moculant’ to plants or plant parts or plant
organs and which, by virtue of their particular properties, promote plant growth and plant health.

Examples include:

Agrobacterivm spp., Azorhizobium caulinodansz, Azospivillum spp., Azcwbacter spp., Bradvrkizobium
spp.. Burkholderia spp., especially Burkbolderia cepacia (formerly known as Pseudomonas cepacia),
Gigasparg spp., or Gigaspora monosporum, Glomus spp., Laccaria spp., Lactobacillus buchneri,

Paraglomus spp., Pisclithus tinciterus, Pseudomonas spp., Rhizobium spp., especially Rhizobium trifoiri,

Rhizopogon spp., Sclevoderma spp., Suilius spp., Streptomyces spp.

Examples of plant extracts and products formed by microorganisms, ncluding proteins and secondary

metabolites, which are used or can be used as biological pesticides are:

Allium sativum, Artemisia absinthium, azadirachtin, Biokeeper WP, Cassia nigricans, Celastrus
angulatus, Chenopodium anthelminticum, chitin, Armour-Zen, Dryepteris filix-mas, Equisetum arvense,
Fortune Aza, Fungastop, Heads Up (Chenopodium gquinoa saponin extract), pyrethrum/pyrethrins,
Quassia amara, Quercus, Quillaja, Regalia, “Requiem ™ Insecticide”, rotenone, ryania/ryanodine,
Symphyium ofticinale, Tanacetum vulgare, thymol. Triact 70, TriCon, Tropaculum majus, Urtica dioiea,

Veratrin, Viscum album, Brassicaceae exiract, especially oilseed rape powder or mustard powder.
Safeners a¢ mixing components

The compounds of the fornula {I) can be combined with safeners, for example benoxacor, cloguintocet
(-mexvl}, cyometrinil, cyprosulfanude, dichlormid, fenchlorazole (-ethyil), fenclorim, flurazele,
fluxoferum, furilazole, isoxadifen (-ethyl}, mefenpyr (-dicthyl), naphthalic anhydride, oxabetrimil, 2-
methoxy-N-{ {4-[(methylcarbamoyDaminojphenyl}sulphonylibenzamide  {(CAS  129531-12-0), 4-
{dichloroacetyl}-1-oxa-4-azaspirof4.5]decane {CAS 71526-07-3), 2,2,5-trimethyl-3-(dichloraacetyl}-1,3-

oxazohidine ({CAS S2836-31-4).
Plants and plant parts

All plants and parts of plants can be treated in accordance with the invention. Plants are understood here
to mean all plants and populations of plants, such as desirable and undesirable wild plants or crop plants
(including naturally occurring crop plants), for example cereals {wheat, rice, triticale, barley, rve, oats},
raize, soya bean, potato, sugar beet, sugar cane, tomatoes, peas and other vegetable species, cotton,

tobacco, oilseed rape, and also fnut plants {with the fruits apples, pears, citrus fruits and grapevines).
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Crop plants may be plants which can be obtained by conventional breeding and optimization methods or
by biotechnological and genetic engineering methods or combinations of these methaods, including the
transgenic plants and including the plant cultivars which are protectable or non-protectable by plant
breeders’ rights. Parts of plants shall be understood to mean all parts and organs of the plants above and
below ground, such as shoot, leaf, flower and root, examples given being leaves, needles, stalks, stems,
flowers, fruit bodies, fruits and seeds, and also tubers, roots and rhizomes. Parts of plants also inchude
harvested material and vegetative and generative propagation niaterial, for example cutlings, tubers,

rhizomes, slips and seeds.

Treatment according to the invention of the plants and plant parts with the compounds of the formula (I}
is carried out directly or by allowing the compounds to act on their surroundings, enviromment or storage
space by the customary {reatmnent methods, for example by immersion, spraying, evaporation, fogging,
scattering, painting on, injection and, in the case of propagation material, in particular in the case of

seeds, also by applying onc ot raore coats.

As already mentioned above, it is possible to treat all plants and their parts according to the invention. {n
a preferred embodiment, wild plant species and plant cultivars, or those obtained by conventional
hiclogical breeding, such as crossing or protoplast fusion, and pans thereof, are treated. In a further
preferred emnbodiment, transgenic plants and plant cultivars obtained by genetic engineering methods, if
appropriate i combination with conventional methods {genetically modified orgamsms), and parts
thereof are treated. The term “parts” or “parts of plants™ or “plant parts” has been explained above.
Particular preference is given in accordance with the invention to treating plants of the respective
commercially customary cultivars or those that are in use. Plant cultivars are understood to mean plants
having new properties (“traits”) and which have been obtained by conventional breeding, by
mutagenesis or by recombinant DBNA techniques. They may be cultivars, varieties, biotypes or

genotypes.
Transgenic plants, seed treatment and integration ¢vents

The preferred transgenic plants or plant cultivars (those obtained by genetic enginsering) which are to be
treated mn accordance with the invention inchude all plants which, through the genetic modification,
received genetic material which imparts particular advantagecus useful properties (“traus”) to these
plants. Examples of such properties are better plant growth, increased tolerance to high or low
temperatures, increased tolerance to drought or to levels of water or soil salinity, enhanced flowering
performance, easier harvesting, accelerated ripening, higher yields, higher quality and’or hgher
putritional vale of the harvesied products, better storage life and/or processibility of the harvested
products. Further and particularly emphasized examples of such properties are increased resistance of
the plants against animal and microbial pests, such as insects, arachnids, nematodes, mites, slugs and

snails owing, for example, to toxins formed in the plants, in particular those produced in the plants by
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the genetic material from Bacillus thuringiensis (for example by the genes CrviA(a), CrylA(h),
CrylAfc), CrvIiA, CrvilIA, CrvllIB2, Cry9c Cry2Ab, Cry3Bb and CrylF and also combinations
thereof), and also increased resistance of the plants against phytopathogenic fungi, bacteria and/or
viruses caused, for example, by systemic acquired resistance (SAR), systemin, phytoalexins, elicitors
and resistance genes and correspondingly expressed proteins and toxins, and also increased tolerance of
the plants to certain herbicidally active ingredients, for example imidazolinones, sulphonyiureas,
glyphosates or phosphinothricin (for example the "PAT" gene). The genes which impart the desired
properties (“traits”) in question may also be present in combinations with one another i the transgenic
plants. Examples of transgenic plants include the important crop plants, such as cereals {wheat, rice,
triticale, barley, rye, oats), maize, soya beans, potatoes, sugar beet, sugar cane, lomatoes, peas and other
types of vegetable, cotton, tobacco, oilseed rape and also fruit plants (with the fruits apples, pears, citrus
fruits and grapes), particular emphasis being given 10 maize, soya beans, wheal, rice, potatoes, cotton,
sugar cane, tobacco and otlseed rape. Properties (“traits™) which are particularly emphasized are the

increased resistance of the plants to insects, arachnids, nematodes and slugs and snails.
Crop protection — types of treatment

The treatment of the planis and plant parts with the compounds of the formula (I} is carried out directly
or by action on their surroundings, habitat or storage space using customary treatment methods, for
example by dipping, spraying, atomizing, imrigating, evaporating, dusting, fogging, broadcasting,
foaming, painting, spreading-on, injecting, watenng {drenching), drip wrigating and, in the case of
propagation material, 1in particular i the case of seed, furthermore as a powder for dry seed treatment, a
solution for liquid seed treatment, a water-soluble powder for slurry treatmest, by incrusting, by coating
with one or more coats, ete. |t is furthermore possible to apply the compounds of the formela (I} by the
ultra-low volume method or to inject the application form or the compound of the formula (1) itself into

the soil.

A preferred direct treatment of the plants is foliar application, i.e. compounds of the formula (1) are
applied to the foliage, where treatment frequency and the application rate should be adjusted according

to the level of infestation with the pest in question.

In the case of systemically active compounds, the compounds of the formula {I) aiso access the plants
via the root sysiem. The plants are then treated by the action of the compounds of the formula (I) on the
habitat of the plant. This can be accomplished, for example, by drenching, or by mixing into the sail or
the nutrient solution, meaning that the locus of the plant {e.g. soil or hydroponic systerns} is impregnated
with a liguid form of the compounds of the formula (I}, or by soil application, meaning that the
compounds of the formula {I} are intreduced in solid form (e.g. in the form of granules}) inte the locus of
the plants. In the case of paddy rice crops, this can also be accomplished by metering the compound of

the formula (I} in a solid application form {for example as granules) into a flooded paddy field.
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Sesd treatment

The control of animal pests by the treatment of the seed of plants has long been known and is the subject
of constant improvements. Nevertheless, the treatment of seed gives rise 1o a series of problems which
cannot always be solved in a satisfactory manner. Thus, it is desirable to develop methods for protecting
the seed and the germinating plant which dispense with, or at least reduce considerably, the additional
application of pesticides dunng storage, after sowing or after emergence of the plants. It is additionally
desirable to optimize the amount of active ingredient used so as to provide optimum protection for the
seed and the germinating plant from attack by animal pests, but without damage to the plant itself by the
active ingredient used. In particular, metheds for the ircatiment of seed should also take account of the
ntrinsic insecticidal or nematicidal properties of pest-resistant or -tolerant transgenic plants in order to
achieve oplimal protection of the seed and the germinating plant with a minimum expenditure of

pesticides.

The present invention therefore in particular also relates to a method for the protection of seed and
germinating plants, from attack by pests, by treating the seed with one of the compounds of the formuia
{§). The inventive method for protecting seed and germinating plants against attack by pests further
comprises a method in which the seed is treated simultancousty in one operation or sequentially with a
compornd of the formula (1) and a mixing component. It also further comprises a method where the seed

is treated at different times with a compound of the formula (1) and a mixing coanponent.

The invention likewise relates to the use of the conmpounds of the fonnula (1) for the treatment of seed

for protecting the seed and the resulting plant from animal pests.

The invention further refates to seed which has been treated with a compound of the formula (1) for
protection from animal pests. The invention also relates to seed which has been treated simultaneously
with a compound of the formula (I} and a muxing component. The invention further relates to sced which
has been treated at different tmes with & compound of the formula (I} and a mixing component. In the
case of seed which has been treated at different times with a compound of the formula (1} and a mixing
component, the individual substances may be present on the seed in different lavers. In this case, the
fayers comprising a compound of the formula (1) and a mixing component may optionally be separated
by an intermediate Javer. The invention also relates to seed in which a compound of the formula {I) and
a mixing component have been applied as part of a coating or as a further laver or further layers in

addition to 8 coating.

The invention further relates to seed which, afier the treatment with a compound of the formuda (), is

subjected to a film-coating process to prevent dust abrasion on the seed.

One of the advantages that occurs when one of the compounds of the formaula (8} acts systemieally is that

the treatment of the sced protects not just the seed itself but also the piants resulting therefrom afier
p J } g



Ly

10

20

30

WO 2015/121136 PCT/EPIO1S/G5235])

“H0-

emergence against animal pests. fn this way, the immediate treatment of the crop at the time of sowing

or shortly thereafter can be dispensed with.

A further advantage is that the treatment of the seed with a compound of the formula (I can enhance

germingtion and emergence of the treated seed.

it is likewise considered to be advantagecus that compounds of the formula (I} can especially also be

used for transgenic seed.

In addition, compounds of the formula (I} can be used in combination with signalling technology
compositions, which results in betier colonization by symbionts, for example rhizobia, mycorrhizae

and/or endophytic bacteria or fungi, and/or leads to optimized nitrogen fixation.

The compounds of the formula (1} are suitable for protection of seed of any plant variety which is used
in agriculture, in greenhouses, in forests or in horticulture. More particularly, this includes seed of
cereals (for exampie wheat, barley, rye, millet and oats), maize, cotton, soya beans, rice, potatoes,
sunflowers, coffee, tobacce, canola, oilseed rape, beets (for example sugarbeets and fodder beets),
peanuts, vegetables (for example tomatoes, cucumbers, beans, cruciferous vegetables, omions and
fettuce), fruit plants, lawns and ornamental plants. Of particular significance is the treatment of the seed

of cereais {such as wheat, bariey, ryve and oats), maize, soya, cotion, canola, otlseed rape and rice.

As already mentioned above, the treatment of transgenic seed with a compound of the formula (I} is also
of particular importance. This involves the seed of plants which generally contain at least one
heterologaous gene which controls the expression of a polypeptide having insecticidal and/or nematicidal
properties in particular. The heterologous genes in iransgenic seed may originate from microorganisms
such as Baciilus, Rhizobium, Pseudomonas, Serratia, Trichoderma, Clavibacter, Glomus or
Gliocladium. The present invention is particularly suiiable for the treatment of transgenic seed
containing at least one heterologous gene originating from Bacillus sp. The heterologous gene is more

preferably derived from Bacillus thuringiensis.

In the context of the present invention, the compound of the formula (1) 1s applied 1o the seed. The seed
is preferably treated in a state in which it is sufficiently stable for no damage to occur in the course of
treatment. [n general, the seed can be treated at any time between harvest and sowing. It is customary to
use seed which has been separated from the plant and freed from cobs, shells, stalks, coats, hairs or the
flesh of the fruits. For example, it is possible to use seed which has been harvested, cleaned and dried
down to a moisture content which zliows storage. Altematively, it s also possible to use seed which,
after drying, has been treated with, for example, water and then dried again, for example priming. In the
case of rice seed, it is also possible to use seed which, for example, has been pre-swolien in water up to a

particular stage {pigeon breast stage), which leads to better germination and to more homogeneous

emergence.
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When treating the seed, carc must generally be taken that the amount of the compound of the formula (1)
applied to the seed and/or the amount of further additives is chosen in such a way that the germination of
the seed is not adversely affected, or that the resulting plant is not damaged. This has to be ensured
particularly in the case of active ingredients which can exhibit phytotoxic effects at certain application

rates.

In general, the compounds of the formuia (I} are applied to the seed in the form of a suitable
formulation. Suitable formulations and processes for seed treatment are known to the person skilled in

the art.

The compounds of the formula (1) can be converted to the customary seed dressing formulations, such as
solutions, emulsions, suspensions, powders, foams, shurmes or other coating compositions for seed, and

also ULV formulations.

These formulations are produced in a known manner, by mixing the compounds of the formula (I} with
customary additives, for example customary extenders and solvents or diluents, dyes, wetters,
dispersants, emulsifiers, antifoams, preservatives, sccondary thickeners, stickers, gibberellins and also

water.

Useful dyes which may be present in the sced dressing formulations usable in accordance with the
invention are all dyes which are customary for such purposes. It is possible to use either pigments,
which arc sparingly soluble in water, or dyes, which are soluble in water. Exampies include the dyes

known by the names Rhodamine B, C.1. Pigment Red 112 and C.1. Solvent Red 1.

Useful wetting agents which may be present in the seed dressing formulations usable in accordance with
the invention are all substances which promote wetting and which are customary for the formulation of
active agrochemical ingredients. Preference is given to using alkyl naphthaienesulphonates, such ag

diisopropyl or diisobutyl naphthalenesulphonates.

Suitable dispersants and/or enuilsifiers which may be present in the seed dressing formulations usable in
accordance with the invention are all nonionic, anionic and cationic dispersants customary for the
formulation of active agrochemical compounds. Preference is given to using nonionic or anionic
dispersants or mixtures of nonionic or anionic dispersants. Suitable nonionic dispersants include in
particular cthylene oxide/propylene oxide block polymers, alkylphenol polygiycol ethers and
tristryryiphenol polyglycol ethers, and the phosphated or sulphated derivatives thereof. Suitable anionie
dispersants are especially lignosuiphonates, polyacryvlic acid salts and arylsulphonate/formaldehyde

condensates.
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Antifoams which may be present in the seed dressing formulations usable in accordance with the
vention are all foam-inhibiting substances conventionally used for forrmuiation of active agrochemical

ingredients. Silicone antifoams and magnesium stearate can be used with preference.

Preservatives which may be present in the seed dressing formulations usable in accordance with the
invention are all substances usable for such purposes in agrochemical compositions. Examples include

dichlorophene and benzyl alcohol hemiformal.

Secondary thickeners which may be present in the seed dressing formulations usable in accordance with
the invention are ali substances which can be used for such purposes in agrochemical compositions.
Preterred examples include cellulose derivatives, acrylic acid derivatives, xanthan, modified clays and

finely divided silica.

Useful stickers which may be present in the seed dressing formulations usable in accordance with the
invention are all customary binders usable in seed dressing products. Preferred examples include

polyvinylpvrrolidone, polyvinyl acetate, polyvinyl alcohol and tylose.

(Gibberellins which may be present in the seed dressing formulations usable in accordance with the
invention are preferably the gibberellins Al, A3 (= gibberellic acid), A4 and A7; particular preference is
given to using gibberellic acid. The gibberellins are known {cf. R. Wegler “Chemie der Pflanzenschutz-

und Schadlingsbekdmpfungsmittel”, vol. 2, Springer Verlag, 1970, pp. 401-412).

The seed dressing formulations usable in accordance with the invention can be used to treat a wide
variety of different kinds of seed, either directly or after prior dilution with water. For instance, the
concentrates or the preparations obtainable therefrom by dilution with water can be used to dress the
seed of cereals, such as wheat, barley, rye, oats, and triticale, and also the seed of maize, rice, oilseed
rape, peas, beans, cotton, sunflowers, soya beans and beets, or else a wide variety of different vegetable
seed. The seed dressing formulations usable in accordance with the invention, or the dilute use forms

thereof, can also he used to dress seed of transgenic plants.

For treatment of seed with the seed dressing formulations usable in accordance with the invention, or the
use forms prepared therefrom, all mixing units usable customarily for the seed dressing are useful.
Specifically, the procedure in seed dressing is to place the seed into a mixer in batchwise or continuous
operation, to add the particular desired amount of seed dressing formauiations, either as such or afler
prior dilution with water, and to mix until the formulation is distributed homogeneously on the seed. If

appropriate, this is followed by a drying operation,

The application rate of the seed dressing formulations usable in accordance with the invention can be
varied within a relatively wide range. It is guided by the particular content of the compounds of the

formula (I} in the formulations and by the seed. The application rates of the compound of the formula (1)
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are generally between 00071 and 30 g per kilogram of sead, preferably between (.01 and 15 g per

kilogram of seed.
Animal bealth

In the animal health field, i.e. the field of velerinary medicine, the compounds of the formula (1) are

active against animal parasites, in particular ectoparasites or endoparasites. The term "endoparasites”
includes especiatly helminths and protozoa, such as coccidia. Ectoparasites are typically and preferably

arthropods, especially insects and acarids.

In the field of veterinary medicine, the compounds of the formula (1) having favourable homeotherm
toxicity are suitable for controlling parasites which occur in animal breeding and amimal husbandry in
livestock, breeding animals, 200 animals, laboratory animals, expernmental animals and domestic

animals. They are active against all or specific stages of development of the parasites.

Agricultural livestock include, tor example, maminals such as sheep, goats, horses, donkeys, camels,
huffalo, rabbits, reindeer, fallow deer, and particularly cattle and pigs; poultry such as turkeys, ducks,
geese, and particularly chickens; fish and crustaceans, for example in aquaculture, and also insects such

as bees.

Domestic animals include, for example, mammals, such as hamsters, guinea pigs, rats, mice, chinchillas,

ferrets, and particularly dogs, cats, caged birds, reptiles, amphibians and aquarium fish.
In a preferred embodiment, the compounds of the formula (1) are administered to mammals.

In another preferred embodiment, the compounds of the formula (1) are administered to birds, namely

caged birds and particularly poultry.

Use of the compounds of the formula (I} for the control of animal parasites is intended to reduce or
prevent iliness, cases of death and reductions in performance (in the case of meat, milk, wool, hides,
egs, honey and the like), such that more cconomical and simpler animal keeping is ¢nabled and better

animal well-being 1s achievable.

In relation to the anbwal health field, the term "control” or "controlling” means that the compounds of
the formula {I) are effective in reducing the incidence of the particular parasite in an animal infected
with such parasites to an innocuous degres. More specifically, "controlling” in the present context means
that the compound of the formuia (I} can kill the respective parasite, inhibit its growth, or inhibit ks

proliferation,

Arthropods inchide:
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from the order of the Anoplurida, for example Haematopinus spp., Linognathus spp., Pediculus spp.,
Phtirus spp., Solenopotes spp.: from the order of the Mallophagida and the suborders Amblycerina and
Ischnocerina, for example Trimenopon spp., Menopon spp., Trinoton spp., Bovicola spp., Wemeckiella
spp.. Lepikentron spp., Damalina spp., Trichodectes spp., Felicola spp.; from the order of the Diptera
and the suborders Nematocerina and Brachycerina, for example Aedes spp., Anopheles spp.. Culex spp.,
Simulium spp., Eusimuliumn spp., Phlebotomus spp., Lutzomyia spp., Culicoides spp., Chrysops spp.,
Odagnua spp., Wilhelmia spp., Hybomitra spp., Atylotus spp., Tabanus spp., Haematopota spp.,
Philipomyia spp., Braula spp., Musca spp., Hydrotaea spp., Stomoxys spp., Haematobia spp., Morellia
spp.. Fannia spp., Glossina spp., Calliphora spp., Lucilia spp., Chrysomyia spp., Wohlfahrtia spp.,
Sarcophaga spp., Oestrus spp., Hypoderma spp., Gasterophilus spp., Hippobosea spp., Lipoptena spp.,
Melophagus spp., Rhinoestrus spp., Tipula spp.; from the order of the Siphonapterida, for example Pulex

spp., Ctenocephalides spp., Tunga spp., Xenopsylla spp., Ceratophyllus spp.;

from the order of the Heteropierida, for example Cimex spp., Triatoma spp., Rhodnius spp.,

Panstrongylus spp.; and also miusance and hygiene pests from the order of the Blattarida.
Arthropods further include:

trom the subclass of the Acari (Acarina) and the order of the Metastigmata, for example from the family
of Argasidae like Argas spp., Ornithodorus spp., Otobius spp., from the family of Ixodidae like Ixodes
spp., Amblvomma spp., Rhipicephalus (Boophilus} spp., Dermacentor spp., Haemophysalis spp.,
Hyvalomma spp., Rhipicephalus spp. (the original genus of multi-host ticks); from the order of
Mesostigmata like Dermanyssus spp., Omithonyssus spp., Pneumonyssus spp., Raillietia spp.,
Pneuwmonyssus spp., Sternostoma spp., Varroa spp., Acarapis spp.; from the order of the Actinedida
(Prostigmata), for example Acarapis spp., Chevletiella spp., Omithocheyletia spp., Myobia spp,,
Psorergates spp., Demodex spp., Trombicula spp., Neotrombicuila spp., Listrophorus spp.; and from the
order of the Acaridida {Astigmata), for example Acarus spp., Tyrophagus spp., Caloglyphus spp.,
Hypodectes spp., Pterolichus spp., Psoroptes spp., Chorioptes spp., Otodectes spp., Sarcoptes spp.,

Notoedres spp., Knemidocoptes spp., Cytodites spp., Laminosioptes spp.
Parasitic Protozoa inclade:

Mastigophora (Flagellata}, for example Trypanosomatidae, for example, Trypanosoma b. brucei, T.b.
gambiense, T.b. rhodesiense, T. congolense, T. cruzi, T. evansi, T. equinum, T. lewisi, T. percae, T.
simiae, T. vivax, Leishmania brasilicnsis, L. donovani, L. tropica, for example Trichomonadidae, for

example, Giardia lamblia, G. canis;

Sarcomastigophora (Rhizopoda) such as Entamoebidae, for example, Entamoeba histolytica,

Hartmanellidae, for example, Acanthamoeba sp., Harmanella sp.;
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Apicomplexa (Sporozoa) such as Eimeridae, for example, Iimeria acervalina, E. adenoides, E.
alabamensis, E. anatis, E. anserina, E. arloingi, E. ashata, £. auburnensis, E. bovis, £. brunett, E. canis,
E. chinchillae, E. clupearum, E. cohumbae, E. contorta, E. crandalis, E. deblieck:, E. dispersa, E.
ellipsoidales, E. falciformis, E. faurei, E. flavescens, E. gallopavonis, E. hagani, E. intestinalis, E.
iroquoing, E. irresidua, E. labbeana, E. leucarti, E. magna, E. maxima, E. media, E. meleagndis, E.
meleagrimitis, E. mitis, E. necatrix, E. ninakohlyakimovae, ¥, ovis, E. parva, E. pavonis, E. perforans,
E. phasani, E. piriformis, E. praecox, E. residua, E. scabra, E. spec., E. stiedai, E. suis, E. tenella, E.
truncaia, E. truttae, E. zuemii, Globidium spec., Isospora belli, 1L canis, 1 telis, L oluoensis, I nivolia, L
spec., L suis, Cystisospora spec., Cryptosporidium spec., in particular €. parvam; such as
Toxoplasmadidae, for cxample, Toxoplasma pondil, Hapunondia heydormii, Neospora caninum,
Besnoitia besneitii; such as Sarcocystidae, for example, Sarcocysuis bovicams, S. bovihomings, S
ovicanis, S. ovifelis, S. neurona, 8. spec., S. suthomims, such as Leucozoidae, for example,
Leucozyiozoon simond:, such as Plasmodiidae, for example, Plasmodium berghes, P. falciparum, P.
malariae, P. ovale, P. vivax, P. spec., such as Piroplasmea, for example, Babesia argentina, B. bovis, B.
canis, B. spec., Theileria parva, Theileria spec., such as Adeleina, for example, Hepatozoon canis, H.

spec.

Pathogenic endoparasites, which are helminths, include Platyhelmintba (e.g. Monogenea, cestodes and

trematodes), roundworms, Acanthocephala, and Pentastoma. These include:
Monogenea: for example: Gyrodactylus spp., Dactylogyrus spp., Polystoma spp.

Cestodes: from the order of the Pseudophytlidea, for example: Diphyliobothrium spp., Spirometra spp.,

Schistocephalus spp., Ligula spp., Bothridium spp., Diphlogonoporus spp.;

from the order of the Cyclophyliida, for example: Mesocestoides spp., Anoplocephala spp.,
Paranoplocephala spp., Moniezia spp., Thysanosoma spp., Thysaniezia spp., Avitellina spp., Stilesia
spp., Cittotaenia spp., Andyra spp., Bertiella spp., Taemz spp., Echinococcus spp., Hydatigera spp.,
Davainea spp., Raillietina spp.. Hymenolepis spp., Echinolepis spp., Echinocotyle spp., Diorchis spp.,,

Dipyhdium spp., loyeuxiella spp., Diplopyiidium spp.;

Trematodes: from the class of the Dhigenea, for example: Diplostomum spp., Posthadiplostomum spp.,
Schistosoma spp., Trnchobilharzia spp., Omithobiiharzia spp.. Austrobilharzia spp., Gigantobilharzia
spp., Leucochloridium  spp., Brachylaima spp., Echmostoma spp., Echinoparyphium  spp.,
Echinochasmus spp., Hyvpoderacum spp., Fasciola spp., Fasciolides spp., Fasciclopsis spp., Cyclocoshum
spp.. Typhlocoelum spp., Paramphistomum spp., Calicophoron spp., Cotylopharon spp., (igantocotyle
spp.. Fischoederius spp., Gastrothylacus spp., Notocotylus spp., Catatropis spp., Plagiorchis spp..
Prosthogonimus  spp., Dicrocochium spp., Eurytrema spp., Troglotrema spp., Paragonimus spp.,
Collyriclum spp., Nanophyetus spp., Opisthorchis spp., Cionorchis spp., Metorchis spp., Heteropbyes

spp., Metagonimus spp.;
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nematodes: Trichinellida, for example: Trichuris spp., Capillaria spp., Paracapiliaria spp., Eucoleus spp.,

Trichomosoides spp., Trichinelia spp.;
from the order of the Tylenchida, for example: Micronema spp., Strongyloides spp.;

from the order of the Rhabditida, for example: Strongylus spp., Triodontopborus spp., Oesophagodontus
spp., Trichonema spp., Gyalocephalus spp., Cylindropharynx spp., Poteriostomum spp., Cyclococercus
spp., Cylicostephanus spp., Oesophagostomum spp., Chabertia spp., Stephanurnis spp., Ancylostoma
spp., Uncinaria spp., Necator spp., Bunostomum spp., Globocephalus spp., Syngamus spp.,
Cyathostoma spp., Metastrongyius spp., Dictyocaulus spp., Muellerius spp., Protostrongylus spp.,
Neostrongylus spp., Cystocaulus spp., Pneumostrongylus spp., Spicocauius spp., Elaphostrongylus spp.,
Parelaphosirongyius spp.. Crenosoma spp., Paracrenosoma spp., Oslerus spp., Angiostrongyius spp.,
Aelurostrongyvius spp., Filaroides spp., Parafilaroides spp., Trichostrongylus spp., Haemonchus spp.,
Ostertagia spp., Teladorsagia spp., Marshallagia spp., Cooperia spp., Nippostrongyvlus spp.,
Heligmosomoides spp., Nematodirus spp.. Hyostrongylus spp., Gbeliscoides spp., Amidostomum spp.,

Oltalanus spp.;

from the order of the Spirurida, for example: Oxyuris spp., Enterobius spp.. Passalurus spp., Syphacia
spp.. Aspiculuris spp., Heterakis spp.; Ascaris spp., Toxascaris spp., Toxocara spp., Baylisascaris spp.,
Parascaris spp., Anisakis spp., Ascaridia spp.; Gnathostoma spp., Physaloptera spp., Thelazia spp.,
Gongylonema spp.,, Habronema spp., Parabronema spp., Draschia spp., Dracunculus spp.;
Siephanofilaria spp., Parafilaria spp., Setaria spp., Loa spp., Dirofilaria spp., Litomosoides spp., Brugia

spp., Wuchereria spp., Onchocerea spp., Spirocerca spp.;

Acanthocephala: from the order of the Oligacanthorhynchida, for example: Macracanthorhynchus spp.,
Prosthenorchis spp.; from the order of the Polymorphida, for example: Filicollis spp.; from the order of

the Moniliforoida, tor example: Monibiformis spp.;

from the order of the Echinorhynchida, for example, Acanthocephalus spp., Echinorhynchus spp.,

Leptorhynchoides spp.;
Pentastoma: from the order of the Porocephalida, for example, Linguatula spp.

In the veterinary fieid and in animal keeping, the compounds of the formula (I} are administered by
methods generally knows in the art, such as via the enteral, parenteral, dermal or nasal route in the form

of suitable preparations. Administration may be prophylactic or therapeutic.

Thus, one embodiment of the present invention refers to the use of a compound of the formula (I} as

medicament.
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A further aspect refers to the use of a compound of the formula (I) as an antiendoparasitic agent, in
particular as a helminthicidal agent or antiprotozoic agent. Compounds of the formula (I} are suitable for
use as an antiendoparasitic agent, especially as a helmintbicidal agent or antiprotozoic agent, for

example in animal husbandry, 1 animal breeding, in buildings for livestock and in the hygiene sector.

A further aspect in turn relates 1o the use of a compound of the formula (1} as an antiectoparasitic agent,
especially an arthropodicide such as an insecticide or an acaricide. A further aspect relates to the use of a
compound of the formula (I) as an anticctoparasitic agent, especially an arthropedicide such as an
insecticide or an acaricide, for example in animal husbandry, in animal breeding, in buildings for

iivestock or in the hygiene sector.
Vector control

The compounds of the formula (I) can also be used in vector control. In the context of the present
mvention, a vector is an arthropod, especially an insect or arachnid, capable of transmitting pathogens,
for example, viruses, worms, single-cell organisms and bacteria, from a reserveir (plant, animal, human,
eic.) to a host. The pathogens can be transmitted either mechanically (for example trachoma by non-

stinging tlies) to a host or after injection {for example malaria parasites by mosquitoes) into a host.
Examples of vectors and the diseases or pathogens they transmit are:

1) Mosqguitoes

- Anopheles: malana, filariasis;

- Culex: Japanese encephalitis, filariasis, other viral diseases, transmission of womms;

- Aedes: vellow fever, dengue fever, filanasis, other viral diseases;

- Simuliidae: transmission of worms, in particular Cnchocerca volvulus;

2) Lice: skin infections, epidemic typhus;

3) Fleas: plague, endemic {yphus;

4) Fhes: sleeping sickness {(trypanosomiasis); cholera, other bacterial diseases;

5y Mites: acartosis, epidenuc typhus, nickettsialpox, tularaemia, Saint Louis encephalitis, tick-bome

encephalitis {TBE), Crimean-Congo haemorrhagic fever, borreliosis;

6) Ticks: borellioses such as Bomelia duttoni, tick-borne encephalitis, Q fever (Coxiella bumetii),

babesioses {Babesia canis canis).
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Examples of vectors in the context of the present invention are insects, for example aphids, flies,
leafthoppers or thrips, which can transmit plant viruses to plants. Other vectors capable of transmitting

plant viruses are spider mites, lice, beetles and nematodes.

Further examples of vectors in the context of the present invention are insects and arachnids such as
mosquitoes, especially of the genera Aedes, Anopheles, for example A. gambiae, A. arabiensis, A.
funestus, A. dirus {malana) and Culex, lice, fleas, flies, mites and ticks, which can transmit pathogens to

ammals and/or humans.
Vector control is also possible if the compounds of the formula (1) are resistance-breaking.

Compounds of the formula (I} are suitable for use in the prevention of discases and/or pathogens
transmitted by vectors. Thus, a further aspect of the present invention s the use of compounds of the
formula (I} for vector control, for example in agriculture, in horticulture, in forestry, in gardens and in

leisure facilities, and also in the protection of materials and stored products.
Protection of industrial materials

The compounds of the formula (1) arc suitable for protecting industrial materials against attack or
destruction by insects, for example from the orders Coleoptera, Hymenoptera, Isoptera, Lepidoptera,

Psocoptera and Zygentoma.

Industrial materials in the present context are understood to mean inanimate materials, such as
swweferably plastics, adhesives, sizes, papers and cards, leather, wood, processed wood products and
v

coating compositions. The use of the invention for protection of wood is particularly preferred.

In a further embodiment, the compounds of the formula (I} are used together with at least one further

insecticide and/or at least one fungicide.

In a further embodiment, the compounds of the formula {I} are present as a ready-to-use pesticide, i.e.
they can be applied to the material in question without further modifications. Suitable further

insecticides or fungicides are in particular those mentioned above.

Surprisingly, it has also been found that the compounds of the fornula (1) can be employed for
protecting ohjects which come into contact with saltwater or brackish water, in particular hulls, screens,
nets, buildings, moorings and signalling systems, against fouling. It is equally possible to use the
compounds of the formula (I), alone or in combinations with other active ingredients, as antifouling

agents.

Controf of animal pests in the hygiene sector
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The compounds of the formula (1) are suitable for controlling animal pests in the hygiene sector. More
particularly, the invention can be used in the domestic sector, in the hygiene sector and in the protection
of stored products, particularly for control of insects, arachnids and mites encountered in enclosed
spaces, for example dwellings, factory halls, offices, vehicle cabins. For controlling animal pests, the
compounds of the formuda ([} are used alone or in combination with other active ingredients and/or
agxiliaries. They are preferably used in domestic insecticide products. The compounds of the formula (1}

are effeciive against sensitive and resistant species, and against all developmental stages.

These pests inchude, for example, pests from the class Arachnida, from the orders Scorpiones, Araneae
and Opiliones, from the classes Chilapoda and Diplopoda, from the class Insecta the order Blattodes,
from the orders Coleoptera, Dermaptera, Diptera, Heteroptera, Hymenoptera, Isoptera, Lepidopters,
Phthiraptera, Psocoptera, Saltatoria or Orthoptera, Siphonaptera and Zygentoma and from the class

Malacostraca the order Isopoda.

Application is effected, for example, in aerosols, vnpressurized spray produets, for example pump and
atomizer sprays, automatic fogging systems, foggers, foams, gels, evaporator products with evaporator
tablets made of cellulose or plastic, liguid evaporators, gel and membrane evaporators, propeller-driven
evaporators, gnergy-free, or passive, evaporation systems, moth papers, moth bags and moth gels, as

granules or dusis, in baits for spreading or bait stations.
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Preparation examples:

Preparation Example 1. 3-Methyi-2-[3-(methylsuiphonyi)-S-(iriffuoromethyDpyridin-2-ylj-6-
{trifluoromethyli}-3H-imidazo{d,5-cjpyridine (I1-36)

o:séc’

S ' s
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Ny wed
A

41 mg {(0.10 mmol) of 3-methyl-2-[3-(methylsuiphanyl)-5-(triffucromethyllpyridin-2-y1]-6-
{trifluoromethyl}-3H-imidazo[4,5-c]pyridine are dissoived in 4 mi of dichioromethane, 86.5 mg (0.36
mmol} of meta-chloroperbenzoic acid are added at 0°C and then the mixture 1s stirred at room
temperature for 20 h. The mixture 1s admixed with sodium bisulphite solution, stirred for 10 min, diluted
with 30 mi of water and adjusted to pH 9-10 with 45% sodium hydroxide solution. The mixture is
extracted three fimes with dichloromethane and then the combined organic phases are freed of the

solvent under reduced pressure.

(logP (neutral): 2.64; MH": 425; "H NMR {400 MHz, Ds-DMSO) 6 ppm: 3.70 (s, 3H), 3.93 (s, 3H), 835
(s, 1H), 8.83 (s, THY, 9.32 (s, 1H), 9.58 (s, iH).

Preparation  of  3-methyi-2-{3-(methvisulphinyl)-S-(trifluoromethyDpyridin-2-yi}-6-{trifiuore-
methy-3H-imidazo{4,5-¢c|pyridine (I-26)

BG
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41 mg {810 mmol) of 3-methyl-2-[3-{methyisulphany}}-3-{(trifluoromethyiipyridin-2-yi}-6-
trifluoromethyiy-3H-imidazo{4,5-cjpyridine are dissolved in 4 ml of dichioromethane, and 1.92 mg
{0.04 mmol) of formic acid and 28.44 myg of a 35% hydrogen peroxide solution are added at room
temperature. The mixture is stirred at room temperature for 5 h, sodium bisulphite solution is added and
the mixture is stirred for a further 3 h. Subsequently, the mixture is stired with 1{% sodium
hydrogencarbonate solution, the organic phase is removed, the aquecus phase 1s extracted twice with
dichloromethane, and the organic phases are combined and then freed of the solvent under reduced

pressure.

(logP (neutral): 2.76; MH': 409; 'H NMR (400 MHz, Do-DMSO) § ppm: 3.15 (s, 3H), 4.35 (s, 3H), 8.37
(s, 1H}, 8.85 (s, 1H), 9.37 (s, 1H), 9.39 (s, 1H).
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Preparation  of  3-methyl-2-[3-(methylsulphanyl)-5-(irifluoromethylpyridin-2-ylj-6-{trifluoro-
methyi)-3H-imidazo}4,5-cjpyridine (1-3)

s \>——<}‘¥

150 mg (0.39 mmol} of 2-[3-chloro-S-(triflucromethyl)pyridin-2-yi]-3-methyl-6-{trifluoromethyl}-3H-
imidazo[4,5-cJpyridine and 83 mg {1.18 mmol) of sodium methancthiolate are stirred 1in DME at room
temperature for 6 h. The mixture is admixed with water and extracted three times with ethyl acetate. The
combined organic phases are washed with a sodium chioride solution, removed, dried over sodium

sulphate and freed of the solvent under reduced pressure.

{fogP (neutraly: 3.16; MH": 393; '"H NMR (400 Mz, D-DMSQ) 8 ppo 2.58 (s, 3H), 4.06 (s, 3H), 827
(s, 1H), 8.32 (s, 1H), 8.95 (s, 1H), 9.29 (s, 1H).

Preparation of  2-{3-chioro-5-(triflucromethyDpyridin-2-yij-3-methyl-6-(trifluoromethyl)-3H-
imidazo{d,S-c]pyridine (IX-01)

950 mg (4.97 mmol) of N'-methyl-6-(trifluoromethyl)pyridine-3 4-diamine (H-01), 1.12 g (4.97 mmol)
of 3-chloro-5-(trifluoromethyljpyridine-2-carboxylic acid and 953 mg (497 mmol} of 1-(3-
dimethylaminopropyl}-3-ethylcarbodiimide hydrochloride (EDCI) are stirred in 10 ml of pyridine at
115°C for 7 h. The reaction mixture is freed of solvent under reduced pressure, then water is added and
the mixture is extracted three times with ethyl acetate. The combined organic phases are dried over
sodium sulphate, concentrated again and purified by column chromatography punfication by means of

preparative HPLC with a water/acetonitrile gradient as eluent.

{logP (neutral): 2.96; MH": 387; 'H NMR (400 MHz, De-DMSO) S ppm: 4.00 (s, 3H), 8.35 (s, 1H), 8.86
{s, TH), 9.22 (5, 1H), 9.30 (5, 1H).

Preparation of 3-chloro-N-{S-(methylamino)-2-(triflucromethyl)pyridin-4-yij-5-

(trifluoromethyipyridine-2-carboxamide (VIIL-01)

By the above method for preparation of 2-{3-chloro-5-(triftuoromethyljpyridin-2-yl}-3-methyl-6-

(trifluoromethyl}-3H-imidazo[4,5-cpyridine {IX-01) from N’-methyl-6-{trifluoromethyljpyridine-3.4-
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diamine {(II-01) and 3-chloro-3-{(trifluoromethyl)pyridine-2-carboxylic acid, it is likewise possible to

prepare the cornpound 3-chloro-N-{S-(methylamino)-2-{trifluoromethylpyridin-4-yi}-5-

{triflusromethyl)pyridine-2-carboxamide (VIII-01} as an intermediate for the compound (IX-01).

o} P g CFy
QY \-Nr
F@‘:\v N 3]

}
N
MW

|

(logP (ueutral): 3.09; MH": 399; 'H NMR (400 MHz, De-DMSO) 3 ppra: 2.87 (d, 3H), 5.97 (g, 1H),
810 (s, 1H), 818 (s, 1H), 8.73 (s, 1H), 8.09 (s, 1H), 1040 (br. §, 1H).

1.7

Preparation of N-methyi-6-(triffuoromethyDpyridine-3,4-diamine {11-01)

-
=

§ 3;‘21\[",\ SNH,
i
N,\;,; H

N/

10 A solution of 0.83 g (3.0 mmol} of benzyl [4-amino-6-{tnfluoromethyl)pyndin-3-yljcarbamate in 35 ml
of tetrahydrofuran is cooled to 0°C and admixed with (.65 g {17 mmol} of lithium aluminium hydride.
The mixture is stirred under argon at 0°C for 15 min and then at room temperature for 4 h. The excess of
lithium aluminium hydride is destroyed by the addition of ethyl acetate, the mixture is filtered and the
filtrate is extracted twice with 50 m! each time of 2 N hydrochloric acid. The combined hydrochloric
15 acid extracts are adjusted to pH = 8 with sodium carbonate while cooling. Subsequently, the mixture is
extracted twice with 100 ml each time of ethyl acetate, the organic phases are combined and dried with
sodium sulphate, and the solvent is distilled off under reduced pressure. The product is purified further

by recrystallization from a mixture of hexane/isopropanol.

(MI": 192; 'H NMR {400 MHz, De-DMSO) 5 ppm: 2.81 (d, 3H), 5.22 (q, 1H), 5.82 (br. s, 2H), 6.84 (s,
200 1H), 7.57 G, 1H).
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Preparation of benzy} [{-amino-6-{{riffuoromethyhpyridin-3-yljcarbamate

Fac\{{fﬁ"NHz
R\;,; ‘N’H

0.91 g of 6-{triflucromethyipyridine-3,4-diamine is dissolved in a mixture of 20 mi of tetrahydrofuran
and 2 m of pyridine. A sohstion of 1.07 g (6.3 mmaol) of benzy] chlorocarbonate (benzy! chloroformate)
in 2 mi of tetrahydrofuran is added dropwise while stirring. Subsequently, the reaction mixture is stirred
overnight, diluted with 100 ml of water and extracted twice with 100 ml each time of ethyl acetate. The
combined organic phases are washed with 50 ml of water, dried over sodium sulphate and concentrated.

By washing the residue with 50 ml of chloroform, the product is obtained in the form of a white solid.

{'"H NMR (500 MHz, De-DMSO) 8 ppm: 5.15 (s, 2H), 6.40 (br. s 2H), 7.05 (s, 1H), 7.30-7.45 (m, 5H),
8.35 (s, 1H), 9.00 (br. s, 1H).

Preparation Esample X 2. [2-(Ethyisuiphanyphenyll-6-(trifluoromethyl}{1,3joxazola{5,4-
¢lpyridige (I-38)

400 mg (1.16 mmol) of 2-{ethylsulphanyl}-N-{5-hydroxy-2-(trifluorcmethylpyridin-4-yijbenzamide
and 398 mg (1.51 mmol} of triphenylphosphine are dissolved in 12 ml of THF, and 661 mg (1.51 mmol)
of 40% diethyl azodicarboxylate {(DEAD) in toluene are added dropwise at RT. The mixture is stirred at
room temperature for 3 h. Subsequently, the solvent is distilled off under reduced pressure and the

residue is purified by column chromatography purification with a water/acetonitrile gradient as eluent.

(logP (neutral): 4.07; MH": 325; '"H NMR (400 MHz, Ds-DMSO} & ppn: 1.32 (1, 3H), 3.10 {g, 2H), 742
{t, 1H), 7.60-7.69 (m, 2H), 8.21 (4, 1H), 8.54 (s, 1 H}, 9.33 (s, 1H).
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Preparation of 2-(ethylsulphanyD-N-[S-hydroxy-2-(trifiucromethylpyridin-4-yl}benzamide (VIIi-
$2}

206 mg (1.12 mmol} of 2-{ethylsulphanyl}benzoic acid and 201 mg (1.12 mmol) of 4-amino-6-
{trifluoromethyDpyridin-3-0! are dissolved in § mi of pyridine, 325 mg (1.69 mmol} of 13-
dimethylaminopropyl}-3-ethylcarbodiimide hydrochloride (EDCH) are added and the mixtare is stirred at
50°C for 2 h and at 80°C for 3 h. The solvent is distilled oft under reduced pressure, and the residue is
taken up in water and extracted with ethyl acetate. The organic phase is washed with a sodium chloride
solution, removed, dried over sodium sulphate and concentrated. The residue is purified by column

chromatography purification by means of preparative HPLC with a water/acetonitrile gradient as eluent.

{logP (neutral}: 1.59; MH": 343; 'H NMR (400 MHz, Ds-DMSO) & ppm: 1.21 (, 3H), 2.98 (g, 2H),
7.29-7.34 (m, 1H), 7.48-7.53 (m, 2}, 7.61 (4, I H), 8.29 (s, 1H), 8.55 (5, 111}, 9.99 (s, 1H), 11.31 {br. §,
tH).

Preparation of 4-amino-s-(triflecromethylipyridin-3-of (11-02)

s:Yﬁ:NH
M ok

12.3 g (42.1 mmol) of tert-buiyl [S-methoxy-2-(triflucromethyl)pynidin-4-yljcarbamate are dissolved in
200 mi of dichloromethane and cooled to -78°C, and 42.2 g {168 mmal} of boron tribromide in 150 ml
of dichloromethane are added dropwise at this temperature. The mixture 15 allowed to come to room
temperature overnight, then 400 ml of sodium hydrogencarbonate solution are added and the mixture is
extracted three times with 100 ml cach time of dichloromethane. The solvent is distilled off and the

residae is purified by chromatography on silica gel.

("H NMR (90 MHz, Ds-DMSO) 8 ppm: 7.00 (s, 1H), 7.9 (s, 1H).
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Preparation of tert-butyl {S-methoxy-2-(triflucromethyljpyridin-4-yljearbamate

N ‘i’f
Q O
Y

£ NH
f R

To a solution of 9.80 g (44.3 mmol) of S-methoxy-2-(irifluoromethyl}isonicotinic acid in 980 ml of tert-
butanol are added, at room temperature, 65 g of 4A molecular sieve, 14.6 g (583.1 mmol) of
diphenylphosphoryl azide {DPPA) and 5.37 g (53.1 mmol) of triethylamine. The reaction mixture is
stirred at §1°C for 23 h and then the 4A molecular sieve is filtered off. After the tert-butanol has been
distilled off under reduced pressure, the residue is admixed with 500 ml of ethyl acetate, washed with
250 ml of 2 N hydrochloric acid, 250 m] of saturated aqueous sodium hydrogencarbonate solution, 250
o of water and 250 ml of sodium chloride solution, and dried over sodium sulphate. The soivent is
removed under reduced pressure and the residue is washed three times with 15 mi each time of ethyl
acetate and dried under reduced pressure. The ethyl acetate phase is purified by chromatography on

silica gel (hexane/EtQOAc 4:1 => 2:1).
('H NMR (90 MHz, CDClL) 8 ppou 1.5 (s, 9H), 4.0 (5, 3H), 82 (s, TH)Y 8.5 (s, TH)

Preparation of 2-{3-cthybalpbanyk-S-{trifinoromethyl}-2-pyridyi}]-3-methyl-6-[4-{triflucromethyl}-
phenyllimidazof4,5-c]pyridine (§-64)

A solution of 62 mg (0.58 mmol} of sodium carbonate in 2 ml of a 4:1 mixture of 1,2-dimethoxyethane
and water 1s degassed in an ultrasound bath, and 73 mg (0.19 mmoi)} of 6-chlore-2-{3-zthylsulphanyl-5-
{trifluoromethyl}-2-pyridyl]-3-methvlimidazof4,5-cjpyridine  and 67 mg (035 mmoi) of [4-
{trifluoromethylphenyliboronic acid are added. The vessel is flooded with argon and then 23 myg (20
umol} of tetrakis(triphenyiphosphine)palladium are added. The mixture is heated in a CEM Discover
microwave to 140°C for 2 h 10 nun, then admixed with a further 68 mg (59 umol} of
tetrakis(triphenyipbosphine)palladium and heated to 140°C for a further 4 h. The reaction mixture is
filtered through a Celite bed which has been rinsed with ethyl acetate. After the solvent has been

removed under reduced pressure, the residue is separated chromatographically by MPLC on silica gel
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{(gradient: ethyl acetate/cyclohexane). This is followed by another chromatographic separation by means
of preparative HPLC (gradient: HoO/acetonitrile). In this way, 14 mg (99% purity, 15% yield) of 2-[3-
ethylsulphanyl-5-(trifluoromethyl}-2-pyridyl]-3-methyl-6-[4-(trifluoromethyliphenyl]imidazo{4,5-

clpyridine are obtained.

(logP (neutral): 3.95; MH*: 483; 'H NMR (400 MHz, De-DMSO) 8 ppm: 9.275 (2.6); 9271 (2.5); 8.943
(4.3); 8.584 (2.6); 8.580 (2.6); 8.318 (0.5); 7.701 (3.0); 7.680 {3.9); 7.548 (3.8); 7.527 (3.0); 7.410 (4.6);
3.890 (16.0); 3.329 (75.4); 3.140 (1.3); 3.122 (4.2); 3.104 (4.3); 3.086 (1.4); 2.676 (0.9); 2.671 (1.2);
2.667 (0.9); 2.507 (140.3); 2.502 (179.9); 2.498 (134.5); 2.334 (0.9); 2.329 (1.2); 2.325 (0.9); 1.281
(4.6); 1.263 (9.7); 1.245 (4.5): 0.146 (0.4); 0.008 (3.6); 0.000 (84.0); -0.150 (0.4).

Preparation of 2-{3-ethyisulphanyl-8-(triftuoromethyl)-2-pyridyvij-3-methyi-6-[4-(triflucromethyl)-
imidazol-1-yllimidazo{4,5-clpyridine (§-74)

€ \

Under argon, 99 mg (0.27 mmol) of 6-chloro-2-{3-ethylsulphavyl-5-(trifluoromethyl)-2-pyridyl}-3-
methylimidazo{4,5-clpyridine, 23 ui (0.15 mmol)} of wrans-N N -dimethylcyclohexane-1,2-diamine, 6.8
mg (36 pmol) of copper(l) iodide, 30 mg (0.22 mmol} of 4-(triftuoromethyl}-1H-imidazole and 64 mg
{0.46 mmol) of potassium carbonate are added to 1 ml of degassed toluene. The vessel is closed and the
reaction mixture is heated in a CEM Discover microwave reactor to 110°C for 4 h. After coocling to
room temperature, ethy! acetate is added and the mixture is filtered through a Celite bed, which is
subsequently rinsed with ethyl acetate. The solvent is removed under reduced pressure and the residue is
separated chromatographically by MPLC on silica gel {(gradient: ethyl acetate/cyclohexane). In this way,
22 mg (100% punty, 18% vield) of 2-[3-ethylsulphanyi-S-(triflucromethyl)-2-pyridyl]-3-methyl-6-{4-

(trifluoromethyl)imidazol-1-yl}imidazof4,5-c}pyridine are obtained.

(logP (neutral): 3.36; MH': 473; 'H NMR (600 MHz, CD:CN) & ppm: 8.905 (3.0); 8.903 (3.0); 8.852
(1.6); 8.850 (1.6); .500 (1.9); 8.313 (1.5); 8.311 (2.1}; 8.309 (1.4); &.183 (1.7); 8.181 (1.7); 7.962 (3.4);
7961 (3.4); 4.001 (16.0); 3.940 (0.4); 3.124 (1.1); 3.111 (3.4); 3.099 (3.5); 3.087 (1.2); 2.639 (0.7,
2.184 (35.7); 2.100 (1.2); 2.005 (2.2); 1.998 (195.7); 1.989 (2.7); 1.985 (1.8); 1.981 (10.0); 1.977 (18.2);
1.973 (26.5); 1.969 (18.0)%; 1.965 (9.0); 1.882 (1.2); 1.419 (0.4); 1.404 (0.7%: 1.373 (0.6); 1.330 (4.1);
1.318 (9.0 1.309 (1.6); 1.305 (5.2); 1.301 {(3.4); 0.914 (0.6).

In analogy to the examples and according to the above-described preparation processes, the following

compounds of the formula (I} can be obtained:
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where A’ is oxygen and the other substituents are each as defined in the following table:

Ex, R’ N AL A R A> AL R OR®
Tk CH; 0 N CH.  ChH o CH ¢ H
12 CHo 0 cH CH | CR m:m; N | CF H
3 CH; |0 | CH_ CH CF, mé?;;y} N | CF H
14 CH; o | cicH CF; m;{lyi cul ¥ 1
L5 CHa 0 {CHiCH  CF m:f};yl CH | CF H
16 CH, 0 N |CH _ CF 1n§};y]_ CH . @l H
{CH3-805- N-
-7 CHs |2 CH|CH CF, __ methyl N _: CF H
[-8 i-Cal; 1 P CH ! CH CF: fmgj};yi N  CF i H
,,,,,,,,,,,, 1-9 CH. 0 N icH CF, G cH B 1
S CH; Pl ol CF, mzf};y} CcH |« H
ST CH, 2 CH CH| CF xngé}rji CH . ¢l H
12 CHy 1 on CH CF, mgf;yl CH. F | H
113 CH: |1 CH CHI  CF m;E;y} CH{ H | s5Cr
114 CHa 2l CH CH | CR mi?z;yi CH| 3 H
1-15 CH, | 2| CH cn CF me\ihsl N | H H
116 -, | 2 | CH | CH CF, Wa:f}wl N | CF H
[-17 CHe | 0 icH | CH CF, ;n;jé)/] cHi o H
,,,,,,,, 118 CGHs 12 i CH|CH CF, m?;a;yl cui H H
I-19 CH, 0 CHICH  CF mgj};yi CH H | SC*
1-20 - CH; 2 CHICH  CF 11)21;3/} CH: F H
121 CH, |2 CHocH CFy mle};yj N | CF H
122 CH: 1 CH CH. CF N. [ CH H H
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Ex. R' N A A R’ A | AY | R R
| L H methyl |
- (CHy)-S- 1 . N-
1-23 CHs 0 CHiCH CFs methyl: N { CFy | H
: : ‘ N- )
I-24 ‘ CoHs 0 { CH i CH | CF; methyl | N H H
| | ~N- ‘
§-25 | CH 0 | CH | CH CFy methvl il CH! Cl | H
| o ” N-
1-26 CH; | 1 {|CH | CH CF, Imethyl{ N { CF; | H
X w B N- :
127 oxetan-3-vl t 2 { CH { CH CF, | methyl | CH H H
s -
1-28  CuHs 0 i N |CH! CF methvl! N | CF H
N- ”
129 CF, Q0 iCH|CH! CF methyl | N H H
‘ | = | .
1-30 - CH; i1 i CH ! CH CF; methyl | CH | CF; H
H : : - ON- j
1-31 n-CiH; | 0 { CH i CH CF; methyl! N | CF; | H
N :
1-32 n-C:H; 2 {CH i CH | CF; methyli N { CFy H
| ; ~ N-
I-33 CHs 1 { CH:CH CF;  imethyt N H H
§-34 i CHq 0 lCHICH{ CF O {CH:! C H
1-35 | C:Hs 6 | CH | CH CFy g {CH:{ H H
[ | N- |
136 CH; {2 i{CHICH{ CF Imethyli N | CF, | H
N
1-37 C:Hs 1 i CHICH CF; imethvli N { CFa | H
S
1-38 CoHs 2 {CH|CH CF; methyl | CH | H 5-C1*
i | N- | :
1-39 u-C3H- 1 P CH | CH | CF; imethyli N | CFa H
1-40 Coxetan3-yl 1 0 PCHI!CH, CF, | O [CH! H H
| : 1 S ; ‘
141 Caly 0 | CH  CH CF, imethyli N | CFs H
142 : ? N ‘
| . Hs 10 CHICH CF; methyl { CH | H
1-43 CON- ]
CHs 12 CHiCH{ CF methyl ! CH | (1 H
I-44 ON- | :
o OHs ] {CH i CH | CF; methyl ! CHY €1 ¢ H
1-45 . N-
; CoH;s 2 {CH { CH | CEs methyli N ¢ H | 5-OMe* |
I-46 | ) | N :
| CHs | 0| CHCH CoFs  imethyll N H H
[-47 | N-
‘ C:Hs | 0 !CH!CH: CoFs methyl! N | CF; H
i-48 PN
CoHs 2 | CH | CH CF; I methyii N H | 3-Ch*
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[-49 ' N- ) 5
CoHs 2 {CHiCH CE,y ‘methyl ¢ N H NHCOMe"
1-50 N- 5.
C.Hs 0 CH I CH CF, methyl | N H NHCOMe*
Y R -
C,Hs 1 VCH I CH CFx methyl | N H 3-CEy*
G e s o
CaHs 2V CH i CH Cl methvl | N CF; H
1-53 N- ;
C:Hs 0 | CH | CH CFs methyl | N H 5-OMe*
7R S L R s L o
CH,-CHF 2 { CHi{ CH CF; methylt N CF, H
{55 N-
CyHs 0 1 CH | CH Cl methyl | N CFy H
1-36 " N-
CaHs 2 1CH ! CH CF; methyl { N {CONH; H
1-57 N-
CHy-CHoF | 2 1 CH | CH CF; methyl ! N CFs H
I-58 N~
 CH,-CH:OH: 2 ¢ CH | CH CF, methyl i N CFa H
=55 : -
CH-CH,QH! 0 | CH { CH CF. methyli N | CF, H
T N R
_______ CoHs 0 i CH{ CH CF, methyl | N {CONH; H
[-61 N-
_______ CaH; I { CH:{CH Cofs  {methyt! N H H
1-62 ' N-
CoH; 2 CH ! CH Ck, methyl | CH H 3-Ci*
1-63 N-
_ C,H; CH i CH __C:Fs meth‘yl N CF; H
I-64 N-
C:Hs 0 VCH | CH | 4-CFy(CeHs) | methyli N | CF; H
, i
I-65 {CFi)pyrazol-7  N-
CoHs 0 {CH | CH 1-vi methyvi{ N CFs H
1-66 N-
n-CsH; 0 {CH | CH CF methyl | N H 5-OMe*
1-67 ' N-
CHa 0 {CH ! CH CF, methyl | N H 5-OMe*
1-68 N-
CsHs 2 CH | CH CoFs methyl N H H
3.
1-69 {CFs)pyrazol-i N-
C5H; 0 | CH{CH 1-y] methyl | N CF; H
1-70 N-
C.Hs 6 {CH{ CH CF; methvl{ N H 3-CF3*
-7 N-
n-C.Hy 2 L CH I CH CF; methyl | N H 5-OMe*
1-72 N-
CoHs 2 | CH { CH CF, methyl ¢ N CN H




s

10
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EX. | R! N i A* 1A R LA AL RE R®
173 | ; 3 N- 1
CH; 2 0 CH I CH CFy methyl | N H | 5-OMe*
: | 4- ‘
1-74 : KCFhimidazol-;  N- _
1 Clls | 0V CH | CH 15! methyl! N | CFa H
: e : i ‘ :
178 ' | (CFa)imidazol  N- |
5 CoH;s 2 P CH i CH f-yl methyl{ N | CFu H
1 o4
E-76 : ] H{CFapyrazol-1 N- ‘ :
CoH; 2 LCH | CH | -yl methyi! N | CFs | H
=77 {CFs)pyrazol-1 N-
CaHs P2 VT CH I CH 1-yi methyl 1 N | CF; H

*In these examples, R¥ is joined in the 3 or 5 position:

The logP values are measured according to EEC Dhrecuve 79/831 Annex V.AR by HPLC (high-

performance liquid chromatography) on a reversed-phase column {C 18). Temperature: S5°C.

The LC-MS determination in the acidic range is effected at pH 2.7 using 0.1% aqueous formuc acid and
acetoniirile {contains .1% fornuc acid) as eluents, linear gradient from 10% acetonitrile to 95%

acctonitrife. Called logP (HCOOH) in the table.

LC-MS determination in the neutral range is effected at pH 7.8 with 0.00]1 molar aqueous ammoniin
hydrogencarbonate solution and acetonitrile as eluents; linear gradient from 10% acetonitrile to 95%
acetonitrile. Called logP {neutral} in the table.

Calibration is effected with unbranched alkan-2-ones (having 3 to 16 carbon atoms) with known log¥
values {logP values determined on the basis of the retention times by linear interpolation between two

successive alkanones).

The NMR data for selected examples are listed either in conventional form {3 values, multiplet

splitting, number of hvdrogen atomns) or as NMR peak lists.
The solvent in which the NMR spectrum was recorded is reported in cach case.

NMR peak list method




RFS)

i0

25

36
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The 'TH NMR data of selected examples are reported in the form of 'H NMR peak lists. For each signal
peak, first the & vahie in ppm and then the signal intensily in round brackets are listed. The & value —
signal infensity number pairs for different signal peaks are listed with separation from one another by

semicolons.
The peak list for one example therefore takes the form of:

&) {intensity:}; §; (intensityy);........; & (intensityi)...... . Oy (intensitys)

The intensity of sharp sigoals correlates with the height of the signals in 4 printed example of an NMR
spectrum 1n em and shows the true ratios of the signal intensities. In the case of broad signals, several
peaks or the muddle of the signal and the relative intensity thereof may be shown in comparison to the

most intense signal in the spectrum.

For calibration of the chemical shift of '"H NMR spectra we use tetramethylisilane and/or the chemical
shifi of the solvent, particularly in the case of spectra measured in DMSO. Therefore, the

tetramethylsilane peak may, but need not, occur in NMR peak lhists.

The lists of the '"H NMR peaks are sinular to the conventional 'H NMR printouts and thus usually

contain all peaks listed in a conventional NMR interpretation.

In addition, like conventional 'H NMR printouts, they may show solvent signals, signals of
stereoisomers of the target compounds, which likewise form part of the subject-matier of the invention,

and/or peaks of impurities.

Tn the reporting of compound signals in the delta range of solvents and/or water, our lists of 'H NMR
peaks show the usual solvent peaks, for example peaks of BMSO in DMB30-Dq and the peak of water,

which usually have a high intensity on average.

The peaks of stereoisomers of the target compounds and/or peaks of impurities usually have a lower

intensity on average than the peaks of the target compounds (for example with a purity of > 90%).

Such stereoisomers and/or impurities may be typical of the particular preparation process. Their peaks
can thus help in this case to identify reproduction of our preparation process with reference to "by-

product fingerprints”,

An expert calculating the peaks of the target compounds by known methods {MestreC, ACD simulation,
but also with empirically evaluated expected values) can, if required, isolate the peaks of the target
compounds, optionally using additional intensity filters. This isolation would be similar to the relevant

peak picking in conventional ‘H NMR interpretation.

Further details of '"H NMR peak lists can be found in Research Disclosure Database Number 564025.
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Ex.

LOGP
NEUTRAL

LOGP_

HCOOH

3.77

Example 1: 'H-NMR (400.0 MHz, de-DMSO):
5= 9.544 (6.4); 8.335 (3.9): 8.314 (4.1); 7.568 (2.9); 7.563 {3.5); 7.534 (2.5);

17.529{1.9);7.513(2.3), 7.508 (1.9); 3.323 (7.6}, 2.671 (0.3}, 2.631 (16.0); 2.524

(1.1), 2,511 (19.3); 2.507 (38.0); 2.502 (49.6); 2.498 (35.5); 2.493 (16.9); 2.075
(0.5); 0.008 (0.9); 0.000 (21.7); -0.008 (0.7)

3,52

Example 2: H-NMR (400.0 MHz, de-DMSO}:

5= 9.283 (3.7): 8.960 (2.3); 8.958 (2.3); 8.334 (2.7); 8.328 (4.1); 4.030 {16.0);
3.323 (69.7); 3.181 (1.1); 3.162 (3.6); 3.144 (3.6); 3.126 (1.1); 2.891 (1.2); 2.731
11.0); 2.676 (0.4); 2.671 (0.6); 2.667 (0.4); 2.506 {64 4); 2.502 (83.6); 2.498

61.3); 2.333 (0.4); 2.329 (0.5); 2.324 (0.4); 1.234 (4.1); 1.215(8.1); 1.197 (3.8);
+0.008 (0.6); 6.000 (17.0), -0.008 (0.7)

316

%)

Example 3; H-NMR (400.0 MHz, de-DMSO):

3= 9.290 (4.0); 8.947 {2.7); 8.316 (4.5); 8.267 (2.9); 7.953 (0.4); 4.059 (16.0);
4.019(0.7); 3.327 (63.2); 3.036 (0.3); 2.965 (0.4); 2.892 (2.5); 2.882 {0.5); 2.870
{0.5); 2.732(2.2); 2.673 (0.5); 2.580 (15.1); 2.507 (59.9; 2.503 (71.6); 2.499
{52.5); 2.330 (0.5); 2.078 (0.4); 1.234 (0.4); 0.000 (0.4)

2.65

270

Example 4: 'H-NMR (400.0 MHz, ds-DMSO);

5= 9.833 {0.3); 9.210 (3.9); 8.226 (4.1); 8.082 (0.6); 7.993 (0.5); 7.608 (1.3);
7,593 (1.5); 7.587 (1.6} 7.572 (1.4); 7.411 (1.3); 7.405 (1 4); 7.386 (1.4); 7.380
(1.4); 7.244 (1.0); 7.238 (0.9); 7.222 (1.6); 7.216 (1.5); 7.201 (0.8); 7.195 (0.7);
3.785 (16.0); 3.325 (80.3); 2.875 (1.0); 2.863 (1.0); 2.671 (0.7); 2.667 (0.6); 2.506
(76.1); 2.502 (99.5); 2.498 (78.2); 2.464 {2.7); 2.329 (0.6); 2.075 (0.3); 0.000
(2.6)

£3.26

330

Example 5 TH-NMR {400.0 MHz, de-DMSO):
5= 0.246 (3.5): 8.267 (3.7); 7.787 (1.2); 7.778 (2.7); 7.768 (2.9); 7.749 (2.1);
7,729 (0.7); 3.807 (16.0); 3.324 (21.7): 2.671 (0.4); 2.557 (15.5); 2.524 {1.1);
2511 (22.7); 2507 (44.4); 2.502 (57 4); 2.498 (41.7); 2.493 (20.4); 2.329 (0.4);
0.008 (2.1); 0.000 (52.3); -0.009 (2.1}

274

Example 6. H-NMR (601.6 MHz, CD3CN):
5= 9.182 (3.5); 7.526 (1.9); 7.523 (2.0); 7.459 (1.7); 7.445(2.7); 7.403 (1.7};
7.400 (1.6); 7.380 (1.1); 7.386 (1.0); 3.927 (0.3); 3.770 (16.0); 2.978 (0.3); 2.494
{14.5); 2.222 (0.5); 2.152 {1.6); 1.966 {0.6); 1.958 (1.5); 1.954 (1.8); 1.950 (9.9);
1.946 (17.5); 1.942 (25.9); 1.938 (17.6); 1.934 (8.7); 1.387 (5.1}, 1.265 (0.3);
1.212(0.4); 0.005 (0.3); 0.000 {11.9); -0.006 (0.4)

767

Example 7; "H-NMR (400.0 MHz, ds-DMSO):

3= 9.411(2.3); 9.408 {2.3), ©.379 (3.9); 9.333 (0.4); 8.751 {2.4); 8.746 (2.5);
8.460 (4.1); 8.316 (0.5); 7.903 {0.3); 4.391 (16.0); 4.199 {1.2); 4.147 {0.5); 4.138
{0.4); 4.121(0.8); 4.114 (0.6), 4.107 (0.7), 4.100 (0.7); 4.088 (0.7}, 4.068 (0.4);
3.876{0.7); 3.854 (0.6}; 3.843 {0.6); 3.833(0.7); 3.828 (0.7); 3.819 (0.8}; 3.803
{0.5); 3.795 {0.6}; 3.556 (0.6); 3.543 (0.8); 3.531 (0.5); 3.523 (0.6}; 3.518 (0.8};
3.510(0.8); 3.494 (1.8); 3.477 (0.8); 3.458 {0.8); 3.464 (0.6); 3.455 (0.5}; 3.443
(0.6); 3.429 (0.4}; 3.325 (63.6); 3.260 {0.8); 3.257 (0.8); 3.241(2.2}; 3.238 (2.3},
3.223{2.3);3.219(2.3); 3.201(0.9); 2.676 (0.5); 2.671 (0.7); 2.667 (0.6}, 2.524
(1.8), 2511 (41.0); 2.506 (84.3); 2.502 (113.7); 2.438 (86.8); 2.493 {45.8); 2.333
{0.5); 2.329 (0.7); 2.324 (0.6); 1.252 (4.4); 1.233 (9.5}; 1.214 {4.3); 0.146 (0.4);

i-8

Example 8 'H-NMR {400.0 MHz, de-DMSO):
5= 6.390 (2.1); 9.387 (2.1); 9.377 (3.6); 8.577 (2.1); 8.572 (2.2): 8.379 (3.7);
8.316 (0.6); 4.384 (16.0); 4.362 (0.4); 3.802 (0.3}; 3.785 (0.9); 3.767 (1.3); 3.750

§0.9); 3.733 (0.4); 3.322 (86.4); 2.675 (1.0); 2.671 (1.4); 2.666 (1.0); 2.524 (3.7);
2.511(79.1); 2.506 (160.8); 2.502 (213.1); 2.497 (155.9); 2.493 (76.9), 2.333
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0.146 (1.3); 0.008 (10.0); 0.000 (280.2); 0.008 (11.2); -0.150 (1.3)

9 364 3.66 Example 9: TH-NMR {400.0 MHz, de-DMSO):

5= 9.544 (9.2); 8.314 (2.7); 8.311 (2.8); 8.294 (2.9); 8.291 (2.8); 7.739 (1.1);
7.735 (1.2): 7.719 (2.5); 7.715 (2.1); 7.701 (2.2); 7.697 (2.1); 7.646 (3.6); 7.627
{2.2); 7.464 (1.9); 7.462 (1.8); 7.444 (3.0); 7.426 (1.6); 7.424 (1.5); 3.322 (31.6);
3.155 (1.9); 3.136 (6.3); 3.118 (6.4); 3.100 {2.0); 2.676 (0.6), 2.671 (0.8); 2.666
(0.6); 2.541 (0.6); 2.524 (2.7); 2.511 (49.3); 2.507 (97 6); 2.502 {126.8); 2.497
(89.7); 2.493 (42.1); 2.333 (0.8); 2.329 (0.8); 2.324 (0.6); 2.075 (0.3); 1.360 (7.3);
1.341 (16.0); 1.323 (7.0); 0.146 (0.3); 0.008 (3.4); 0.000 (84.9); -0.009 (2.9); -
0.150 {0.3)

10 1208 2.15 Example 10: "H-NMR (400.0 MHz, de-DMSO):

5= 9.271 (3.7), 8.267 (3.9); 8.137 (2.9); 8.132 (3.0); 7.975 (2.1); 7.954 (3.6);
7.900 (2.2); 7.885 (2.1); 7.880 (1.3); 7.874 (1.3); 6.870 (0.3); 3.977 (15.9); 3.748
{0.9); 3.444 (0.8); 3.327 (95.2); 2.967 (16.0); 2.676 (0 3); 2.671(0.5); 2.667 {0.3);
2.525 (1.4); 2.507 (54.5); 2.502 (70.2); 2.498 (50.6); 2.494 (24.6); 2.333 (0.3);
2.329 (0.4); 2.184 {0.5); 1.355 (3.8); 1.298 (0.9); 1.259 (1.2); 1.234 (0.6); 0.008
{2.1); 0.000 (54.1); -0.009 {2.3)

T 234 2.39 Example 11: 'H-NMR (400.0 MHz, de-DMSQ):

4= 9.279 {0.6); 9.262 (3.9); 8.380 (0.5); 8.317 (0.5); 8.260 (4.2); 8.164 (2.8);
3.159 (3.4); 8.152 (0.5); 8.115 (1.7); 8.110 (1.5); 8.095 (2.1); 8.088 (1.9); 7.937
{3.4);7.917 (3.0); 7.902 (0.8); 7.897 (0.9); 7.885 (0.5); 7.565 (0.4); 7.545 (0.8);
5.757 (1.6); 3.770 (0.5); 3.747 (16.0); 3.621 (C.4); 3.592 (1.6); 3.445 {15.1); 3.436
{2.1); 3.327 (141.8); 2.675(0.9); 2.671 (1.2); 2.667 (0.9); 2.524 (4.2); 2.506
{141.2); 2.502 (182.5); 2.498 (131.5); 2.333 (0.8}, 2.329 (1.1); 2.324 (0.8); 1.298
zo 8): 1.259 (1.1); 1.235 (0.5); 1.166 (0.3); 0.008 (2.3); 0.000 (56.4); -0.008 (2.3)
12 1183 1.88 Example 12: 'H-NMR (400.0 MHz, de-DMSO):

5= 9.272 (4.2), 8.266 (4.5); 8.036 (1.3); 8.023 (1.4); 8.015 {1.6); 8.002 (1.5);
7.966 (1.4); 7.959 (1.6); 7.944 (1.5); 7.937 (1.5); 7.706 (0.8); 7.699 (0.8); 7.685
(1.5);7.678 (1.5), 7.664 (0.8); 7.657 (0.7); 3.973 {16.0); 3.336 (80.5); 2.958
(16.0): 2.678 (0.4); 2.549 (0.3); 2.509 (67.3); 2.337 (0.4)

13 934 244 Example 13 *H-NMR (400.0 MHz, de-DMSO):

3= 9.285 (3.9); 8.280 (4.2); 8.088 (2.2); 8.066 (4.9); 8.060 (3.8); 8.009 (2.3};
8.004 (2.0); 7.988 (1.4); 7.983 (1.3); 3.973 {16.0); 3.327 (56.5); 3.313 {1.6); 3.284
(1.2);3.279(1.2); 3.261 (1.1); 3.242 (0.3); 2.905 (1.1); 2.886 (1.2); 2.871 (1.0);
2.853 (1.0); 2.671(0.4), 2.507 (41.3); 2.502 (56.0); 2.498 (43.9); 2.329 (0.4);
1.150 (3.8); 1.132 (8.2); 1.113 (3.7); 0.000 (2.5)

114 2263 2.67 Example 14: "H-NMR (400.0 MHz, ds-DMSC):

5= 9.289 (3.7); 8.430 (1.3); 8.412 (5.2); 8.288 (3.9); 8.287 (3.9); 8.180 (1.6);
8.159 (1.4); 3.772 (16.0); 3.493 (14.4); 3.324 (34.4); 2.524 (0.9); 2.511 (17.9);
2.506 (36.4); 2.502 (48.8); 2.497 (36.6); 2.493 (18.8); 0.008 (1.9); 0.000 (52.6); -
0.008 (2.6)

15 182 1.95 Example 15 TH-NMR (400.0 MHz, d-DMSC):

3= 9.295 (3.5); 9.139 (1.7); 9.135 (1.9); 9.127 {1.9); 9.123 (1.8); 8579 (1.7);
8.575 (1.8); 8.559 (1.9); 8.555 {1.8); 8.300 (3.6); 8.298 (3.7); 8.021 (1.9); 8.009
(1.8); 8.001 (1.7); 7.989 {1.7); 3.867 (16.0}; 3.794 (1.0); 3.775 (3.5}; 3.757 (3.5);
3,738 (1.0); 3.327 (10.2); 2.526 (0.5); 2.521 (0.7); 2.512 {10.8); 2.508 (22.2);
2,503 (29.5); 2.499 (21.4); 2.494 (10.4); 1.209 (3.6); 1.191 (7.9); 1.172 (3.5);
0.008 (1.8); 0.000 (50.2); -0.009 (1.9)

-6 3.21 3.26 Example 16: 'H-NMR (400.0 MHz, ds-DMSO):

5= 9.588 (2.0); 9.585 (2.1); 9.314 (3.5); 8.780 (2.2); 8.776 (2.2); 8.331 (3.7);
3.316 (0.4); 4.409 (0.3); 4.392 (1.0); 4.375 (1.4); 4.357 {1.0); 4.340 {0.3); 3.814
{16.0); 3.322 {36.9); 2.676 (0.6); 2.671 (0.8); 2.667 (0.6); 2.524 (2.0}; 2.520 (3.2};
2511 (42.6); 2.507 (88.2), 2.502 (118.2); 2.497 (86.9); 2.493 (42.9); 2.333 (0.5);
2.326(0.7); 2.324 {0.6); 1.260 (13.3}; 1.243 {13.2); 0.146 (0.8); 0.008 (6.7}; 0.00C
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= §191.2); -0.009 (7.6}; -0.150 (0.8)
17 287 2.94 Example 17: TH-NMR (400.0 MHz, ds-DMSO):
6= 9.204 (3.8); 8.228 (4.1), 7.627 (3.7); 7.618 (4.2); 7.536 (1.5), 7.517 (2.1);
17.433(0.9);7.422 (1.2); 7.413(1.2), 7.403 (1.1); 7.392 (0.6); 3.768 (15.0); 3.327
{67.1); 2.986 (1.3); 2.968 (4.1); 2.950 (4.1); 2.931 (1.4); 2.671 (0.5); 2.667 (C.3);
2.507 (57.2); 2.503 (74.4); 2.498 (54.2); 2.334 (0.3); 2.329 (0.5); 2.325 (0.4),
1.180 (4.3); 1.161 (8.7); 1.143 (4.1); 0.146 (0.5); 0.008 (3.9); 0.000 (88.8); -0.007

{3.9); -0.150(0.5)
=18 2.1 213 Example 18: 'H-NMR (400.0 MHz, ds-DMSO):
: 3= 9.255 (3.5); 8.253 (3.7), 8.251 (3.6); 8.156 (1.3), 8.153 {1.3), 8.138 (1.8);
8.134 (1.6); 8.020 (0.4); 8.017 (0.5); 8.002 (1.4); 7.998 (1.4), 7.984 {1.6), 7.979
£1.5); 7.976 (1.4); 7.971 (1.6); 7.957 (1.5); 7.953 (1.5); 7.938 (0.6); 7.934 (0.5);
7.878(1.7); 7.875 (1.8); 7.860 {1.2); 7.857 (1.2); 3.728 (16.0); 3.526 (0.5); 3.509
{1.3); 3.490 (1.3); 3.473 (0.5); 3.330 (61.8); 2.671 (0.4); 2.525 (1.2); 2.511 (25.5);
2.507 (50.6); 2.502 {65.3); 2.498 (46.3}; 2.493 (21.9); 2.329 (0.4); 1.119 (3.5);
v 1.101 (7.8); 1.082 (3.4); 0.008 (0.6); C.000 (15.4); -0.009 (0.6}
19 .38 343 Example 19: 'H-NMR (400.0 MHz, de-DMSO):
9= 9.226 (3.9); 8.243 (4.1); 7.705 (0.9); 7.699 {1.3); 7.684 (1.6); 7.678 (2.9);
17.667 (3.6); 7.662 (2.3); 7.640 (3.4); 7.619 (1.8); 3.788 (16.0); 3.323 (25.4); 2.99¢
{1.2); 2.981 (4.0); 2.963 (4.1); 2.944 (1.3); 2.671 (0.4); 2.626 (0.3); 2.507 (47.1);
2.502 {(61.4); 2.498 (45.8); 2.329 (0.4); 2.300 (0.5); 1.177 (4.3); 1.159 (8.9); 1.14C
{4.1), 0.008 (1.9); 0.000 (45.5)
20 2.05 .08 Example 20: 'H-NMR (400.0 MHz, de-DMSO):
15=9.258 (4.1); 8.253 (4.3); 7.997 (1.5); 7.990 (2.5}; 7.976 (2.4); 7.969 (3.3);
7.956 (1.7); 7.918 (1.1); 7.911 {0.9), 7.897 (1.6), 7.890 (1.4); 7.876 {0.7), 7.869
#0.6); 3.739 (16.0); 3.430 (15.0); 3.326 (81.6), 2.671 (0.7); 2.666 {0.6); 2.506
{84.7); 2.502 (108.3); 2.498 (84.4), 2.328 (0.7); 2.325 {0.5); 0.146 (0.6); 0.000
{128.1),-0150(06)
21 293 2.98 Example 21: 'H-NMR (400.0 MHz, d2-DMSO):
. 3= 9.586 (2.4); 9.583 {2.5); 9.317 (4.1); 8.798 (2.5); 8.794 (2.6); 8.341 (4.3);
3.925 (16.0); 3.812 (1.3); 3.893 (3.6): 3.874 (3.7); 3.856 (1.1); 3.324 {30.3); 2.671
{0.5); 2.508 (58.1); 2.502 (72 8); 2.498 (55.3); 2.328 (0.5); 1.258 (3.8); 1.239
(8.2), 1.221(3.7); 0.146 (0.4); 0.007 (3.2); 0.0C0 (78.6); -0.150 (0.4)

22 W87 1.90 Example 22: 'H-NMR (400.0 MHz, ds-DMSO):
5= 9.261(3.9); 8.261 (4.1); 8.107 (1.6); 8.087 (2.0); 7.942 (0.8); 7.940 (1.0);
7.921 (1.7); 7.904 (2.1); 7.901 (2.4); 7.885 (2.2), 7.820 (1.2); 7.818 (1.3); 7.801 |
£1.6); 7.799 (1.6); 7.783 (0.6); 7.780 (0.7); 5.757 (1.1); 3.946 (16.0); 3.728 (0.5); !
3.328 (59.2); 3.305 (1.0); 3.286 (1.1); 3.272 (1.1); 3.253 (1.1}; 2.885 (1.1); 2.867
{1.2); 2.852 (1.0); 2.833 (1.0); 2.672 (0.3); 2.507 (37.2); 2.502 (48.9); 2.498
{35.7); 1.149 (3.9); 1.130 (8.2); 1.112(3.7); 1.102 {0.4); 0.007 (1.5); 0.000 (35.2);
go08(ts)
23 3.96 4.02 Example 23: *H-NMR {400.0 MHz, ds-DMSO):
5=9.288 (4.1); 8.977 (2.7); 8.456 (2.7); 8.327 {4.3); 8.317 (0.4); 4.033 (16.0);
3.395 (2.0); 3.377 (2.7); 3.357 (2.4), 3.327 (77.5), 2.720 (2.3); 2.701 (2.8); 2.682
{2.2); 2672 (0.7); 2.579 (1.5); 2.560 {4.6); 2.542 (4.9); 2.523 (3.2); 2.507 (65.1);
2.502 (87.7); 2.498 (70.2), 2.329 (0.6}; 2.075 (0.9); 1.233 (0.6); 1.152 (4.7); 1.133
{9.3); 1.115(4.4); 6.00C (3.7) )
[-24 1232 2.39 Example 24: 'H-NMR (400.0 MHz, ds-DMSO):

? d=9.241(3.7), 8.588 (1.6); 8.585 (1.8); 8.577 (1.7); 8.574 (1.8); 8.279 (3.8),
8.090 (1.5); 8.087 (1.6); 8.069 (1.7); 8.066 (1.8); 7.638 (1.6); 7.627 (1.6); 7.618
{1.5);, 7.606 (1.5); 3.975 (16.0}; 3.324 (34.0); 3.041 (1.1); 3.022 (3.7); 3.004 (3.8);
2.986 (1.2); 2.672 (0.3); 2.525 (0.8); 2.507 (40.5); 2.503 (55.3); 2.498 (43 4),

125097 308 Example 25 TH-NMR (400.0 MHz, ds-DMSO):
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50217 (3.6); 8.235 (3.9); 7564 (2.9); 7.560 (3.0); 7.555 (3.0); 7.544 (3.5;
7.460 {2.0); 7.455 (1.8); 7.440 (1.4); 7.435 (1.3); 3.791 (16.0); 3.323 (28.6); 2.671
0.3); 2.506 (48.4); 2.502 (56.6); 2.498 (37.8); 2.329 (0.4); 1.398 (0.8); 0.008
2.5); 0.000 (64.5); -0.008 (2.5)

2.76

2.81

Example 26 'H-NMR (400.0 MHz, ds-DMSOQ):

3= 9.389 (2.0); 9.386 (2.0); 9.366 (3.5); 8.849 (2.2); 8.845(2.1}; 8.37C (3.7);
5.870 (0.5), 5.756 (0.4); 4.452 (0.5); 4.347 (15.7); 4.018 (0.6); 3.995 (0.4); 3.326
80.4); 3.151 (16.0); 2.676 (0.4}; 2.671 (0.5); 2.667 (0.3); 2.524 (1.2); 2.511
28.7): 2.507 (56.3); 2.502 (72.6); 2.498 (52.3); 2.494 (25.3); 2.334 (0.4); 2.329
0.5); 2.325(0.3); 2.183 (0.8); 1.355 (5.8); 1.233 (0.6); 0.008 {1.2); 0.000 (33.6); -
0.009 (1.3)

(-27

1.84

1.87

Example 27 'H-NMR (400.0 MHz, de-DMSO):

5= 0.253 (3.5); 8.275 (3.8); 8.273 (3.7); 8.257 (15); 8.254 (1.4); 8.237 (1.8);
8.234 (1.7); 8.038 (0.5); 8.035 (0.6); 8.020 (1.5); 8.016 (1.6); 8.001 (1.5); 7.998
(1.3); 7.984 (1.2); 7.980 (1.4); 7.965 (1.6); 7.961 (1.7); 7.946 (0.7); 7.942 (0.6);
7.903 (0.9); 7.895 (2.1): 7.892 (2.0): 7.877 (1.4); 7.873 (1.3); 7.567 (0.4); 7.547
(0.6); 5.756 (8.2); 5.231 (0.7); 5.226 (0.6); 5.216 (0.5); 5.211 (1.3); 5.205 {0.5);
5.196 (0.7): 5.190 (0.8): 5.175 (0.4); 4.802 (2.1); 4.783 (4.1); 4.763 (2.6); 4.673
(2.9); 4.657 (3.1); 4.639 (2.0); 3.746 (16.0); 3.732 (0.5); 3.602 {0.5); 3.594 (0.5);
3,325 (51.0); 2.676 (0.3); 2.671 (0.4); 2.524 (1.2); 2.511 (26.7); 2.507 (53.3);
2,502 (69.4); 2.498 (49.5); 2.493 (23.4); 2.333 (0.3); 2.329 (0.5); 1.760 (0.5);
1.236/(0.7); 1.190 (0.3); 0.000 (2.3)

128

3.22

3.29

Example 28 TH-NMR (400.0 MHz, ds-DMSO):
5= 9.561 (4.9): 8.983 (2.2); 8.362 (2.2); 8.359 (2.2); 4.075 (16.0); 4.032 (0.3);
4.022 (0.4): 3.323 (56.4); 3.202 (1.1); 3.184 (3.5); 3.165 (3.5); 3.147 (1.1); 2.676
(0.4): 2.671 (0.6): 2.667 (0.4); 2.511 (33.1); 2.507 (65.1); 2.502 (84.7): 2.498
(61.6); 2.494 (30.1); 2.333 (0.4); 2.329 (0.5); 2.324 (0.4); 1.355 (0.7); 1.252 (4.0);

i-29

2.93

3.04

Example 20" TH-NMR (400.0 MHz, ds-DMSO):

4= 9.302 (3.5);8.962 (1.6); 8.959 (1.8); 8.951 (1.8); 8.947 (1.8); 8.457 (1.3);
8.437 (1.4); 8.334 (3.7); 7.856 (1.7); 7.845 (1.7); 7.836 (1.6); 7.824 {1.6); 4.092
£16.0); 3.329 (37.7); 2.526 (0.6); 2.512 (14.7); 2.508 (30.1); 2.504 (40.6); 2.499
£31.1); 2.495 (16.5); 0.000 {1.9)

}-30

2.41

Example 30: TH-NMR (400.0 MHz, ds-DMSO);

3= 9.307 (3.8); 8.443 (2.9); 8.305 (4.0); 8.190 (6.5); 4.008 (15.9); 3.327 (62.6);
2,995 (16.0); 2.676 (0.4); 2.671 (0.5); 2.667 (0.4); 2.511 (28.7); 2.507 (57.0);
2,502 (75.3); 2.498 (56.9); 2.334 (0.4); 2.329 (0.5); 2.325 (0.4); 0.000 (3.6)

31

3.86

3.94

Example 31: "H-NMR (400.0 MHz, d¢-DMSO):
3= 8.283 (3.4); 8.955 (2.1); 8.952(2.1); 8.347 (2.1); 8.343 {2.2); 8.334 (3.8);
4.021 (16.0); 3.324 (17.5); 3.137 {2.1); 3.119 (3.6); 3.101 (2.2); 2.892 (1.6}; 2.732
$1.3); 2.672(0.4); 2.525 (0.7); 2.512 (20.3); 2.507 (42.4); 2.503 (57.6}; 2.498
{43.7); 2.494 (22.9); 2.329 {0.4); 1.607 (1.2); 1.588 (2.4); 1,570 (2.5); 1.552 {1.4);
0.961 (4.2); 0.943 (8.6); 0.924 (3.8}; 0.008 (1.3); 0.000 (42.0); -0.008 (2.2)

i-32

332

3.37

Example 32 'H-NMR (400.0 MHz, de-DMSO):

5= 9.580 (2.3); 9.577 (2.3); 9.316 (3.9); 8.796 (2.4): 8.792 (2.4} 8.350 (4.1);
7.903 (0.5); 7.898 (0.5); 7.547 (0.5); 5.756 (2.2); 3.923 (16.0); 3.898 (2.3); 3.883
(1.8); 3.878 (2.4); 3.873 (1.8); 3.859 (2.3); 3.775 (0.8); 3.323 (27.3); 2.676 {0.3);
9,671 (0.5); 2,667 (0.3); 2.524 (1.0); 2.511 (25.7); 2.507 (52.2); 2.502 (69.6);
2,498 (51.6); 2.493 (26.0); 2.329 (0.4); 2.324 (0.3); 1.737 (1.1); 1.718 (1.9); 1.698
(2.0): 1.680 (1.2); 1.013 (4.1); 1.002 {0.9); 0.995 (8.4); 0.976 (3.8); 0.000 (9.4); -
0.008 (0.4)

i-33

2.1

212

Example 33 *H-NMR {4000 MHz, d:-DMS0):
5= 9.315 (3.7); 8.969 {1.6); 8.966 (1.8); 8.958 (1.8); 8.954 (1.7); 8.556 (1.6);
8.552 (1.7); 8.536 (1.8); 8.532 (1.7); 8.319 (4.0); 7.938 (1.7); 7.926 (1.6); 7.918
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3481 (0.3); 3.324 (25.2); 3.031 (1.1); 3.012 (1.2); 2.998 (1.0); 2.679 (1.0); 2507 |
{37.9); 2.503 (49.7); 2.499 (37.5); 1.303 (3.8); 1.285 (8.0); 1.266 (3.7); .000
| ‘{5 3)
134 441 4.38 Example 34: H- NMR (400.0 MHz, de-DMSO):
3=9.332(3.7): 8.517 (4.3); 8.515 (4.4); 8.272 (3.7); 8.251 (3.9); 7.627 (0.5);
7.623 (0.6); 7.614 (0.4); 7.597 (0.5); 7.575 {0.4); 7.566 (0.4); 7.556 {0.4); 7.542
(2.9); 7.538 (3.4); 7.509 (2.4); 7.504 (1.7); 7.488 (2.1); 7.483 (1.8);3.321(35.3); |
2.680 (0.4); 2.675 {0.9); 2.671 (1.2); 2.666 (0.8); 2.662 (0.4); 2.610 (16.0); 2. 524
(3.5); 2.511 (65.6); 2.506 (129.9); 2.502 (168.9); 2.497 (120.0); 2493 (56.5); |
12.337 (0.4);, 2.333(0.8); 2.329 (1.1); 2.324 (0.8); 2.320 (0.4); 1.355 (1.2); 1.328
{0.4); 1.207 (0.3); 1.189(0.7); 1.168 {2.5); 1.160 (2.3); 1.145(0.4); 1.058 (0.5);
| 10.146 (0.4); 0.008 (3.6); 0.000 (97.2); -0.009 (3.2); -0.150 (0.4)
{-35 W.07 4.03 Example 35: 1H-NMR (400.0 MHz, ds-DMSQ):
: 5= 9.334 (5.6); 8.540 (6.8); 8.538 (6.7); 8.234 (2.7); 8.231 (2.8); 8.214 (3.0);

8.211 (2.8); 7.693 (1.0); 7.6980 (1.0); 7.673 (2.6), 7.669 (2.1); 7.655 (2.3); 7.651
{2.2); 7.621(3.9); 7.602 (2.0); 7.440 (1.8); 7.437 (1.8); 7.420 (3.0); 7.402 (1.5);
17.399 (1.4); 3.323 (126.5); 3.130 (2.0); 3.112 (6.6); 3.093 (6.7); 3.075 (2.1); 2.680
{0.5); 2.675 (1.1); 2.671(1.5); 2.666 (1.1); 2.662 (0.5); 2.524 (4.8); 2.511 (84.8};
2.506 (166.1); 2.502 (215.2); 2.497 {153.7); 2.493 (72.9); 2.333 (1.0); 2.329 (1 4);
2.324 (1.0); 1.333 (7.5); 1.315 (16.0); 1.297 (7.2); 0.008 (1.0); 0.000 (28.0); -
{1.005 (0.9)
Example 36: 'H-NMR (400.0 MHz, de-DMSO):
8=9.577 (2.7);9.575 (2.7); 9.320 (4.2), 8.825 (2.8); 8.822 (2.8); 8.347 {
7.902(0.7); 7.897 (0.7), 7.886 (0.4); 7.566 (0.3); 7.546 (0.5); 5.757 (1.3
(1.1); 3.934 (16.0); 3.700 (15.4); 3.325 (73.6); 2.671{0.7); 2.506 (74.4); 2.50
‘ {95.9); 2.498 (76.5); 2.328 (0.6); 1.258 (0.3); 1.236 (1.0); 1.169 (0 8); 0.00
37 310 317 Example 37: 'H-NMR (400.0 MHz, d-DMSOY):
5= 9.302 (2.2); 9.388 (2.3); 8.369 (3.8); 8.726 (2.3); 8.721 (2.4); 8.385 (3.9);
8.316 (0.5); 4.362 (16.0); 3.627 (0.9); 3.608 (1.1); 3.594 (1.1); 3.575 (1.0); 3.324
(136.2); 3.117 (1.0); 3.098 (1.2); 3.084 (1.0); 3.065 (0.9); 2.676 (0.8); 2671 (1.1);
2.667 (0.9); 2.507 (127 4); 2.502 (169.6); 2.498 (129.7); 2.333 (0.8); 2.329 (1.1);
2.325(0.9); 1.330 (3.8); 1.312(8.1); 1.293 (3.6); 0.146 (0.9), 0.008 (7.7); 0.000
| (196.4); -0.150 (0.9)
38 1263 2.68 {Example 38: H-NMR (400.0 MHz, d:-DMSO):

; 15=9.273 (3.9); 8.266 (4.2); 8.141 (2.4); 8.120 (3.8); 8.105 (2.9); 8.100 (34);
18.055 (2.4); 8.049 (2.0); 8.033 (1.5); 8.028 (1.3); 7.904 (0.8); 7.899 (0.7); 7.894
{0.5); 7.887 {0.5); 7.697 (0.3), 7.568 (0.5); 7.548 (0.8}, 7.528 (0.3); 3.763 (16.0); |
3,530 (0.6); 3.513 (1.3); 3.495 (1.4): 3.476 (0.6); 3.357 (0.5); 3.328 (61.7); 2.676
{0.4); 2.671(0.5); 2.667 (0.4); 2.525 (1.3); 2.507 (57.0); 2.502 {75.7); 2.498 ;
{56.3); 2.333 (0.3); 2.329 (0.5); 2.325 (0.3); 1.125 (3.8); 1.107 (8.1); 1.088 (3.6); |
: 0.000 (0.6) |
-39 1345 3.52 Example 39: 'H-NMR (400.0 MMz, ds-DMSO):

f 5= 0.386 (2.2); 9.383 (2.3); 8.374 (3.8); 8.774 (2.3); 8.769 (2.3); 8.316 (0.4);
8.302 (3.8); 5.756 (0.4); 4.362 (16.0); 3.637 (0.5); 3.616 (0.9); 3.605 (0.6); 3.596
{0.6); 3.585 (1.0); 3.564 (0.6); 3.322 (68.3), 2.993 {0.6); 2.981 {0.7); 2.973 (0.7);
2.961 (1.1); 2.949 (0.7); 2.941 (0.7), 2.928 (0.6), 2676 (0.6); 2.671(0.8); 2.666
(0.6); 2511 (49.6); 2.506 (97.4); 2.502 (127.7); 2.497 (85.5); 2.493 (49.9); 2.333
{0.6); 2.329(0.8); 2.324 (0.6}, 2.029 (0.5); 2.010 (0.7}, 1.994 (0.8); 1.975(0.7);
1.956 (0.4); 1.804 (0.4); 1.789 (0.6); 1 /83 (0.5); 1.770 (0.6); 1.757 (0.4); 1.754
{0.4); 1.146 (3.8); 1.128 (8.0}; 1.109 (3.6); 0.146 (0.8); 0.008 (8.1); 0.000 (174 8};

‘ -0.008 (10.0); -0.150 (0.8
1-40 1310 3.15 Example 40 'H-NMR (400.0 MHz, ds-DMSO):
5= 9.347 (4.8); 8.561 (5. 7) 8.293(2.2); 8.291 (2.3); 8.274 (2.4); 8.271 (2.3);
7.668 (1 0); 7.665(1.1); 7.647 (2.2); 7.630 (1.4); 7.627 {1.3); 7.480 (1.7); 7.460
(2.8),7.442 (1.3), 7.179 (2.9); 7.159 (2.6); 6.870 {1.5); 6.647 (0.8); 5.165 (3.3);

7S
@
=3

136 1264
4.018
502
0

4.
)

(24)
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5,147 (6.3); 5.130 (3.6); 4.804 {0.5); 4.788 (1.2), 4.771 (1.9), 4.755 (1.2);4.738

(0.4), 4.512 (3.8); 4.496 (6.3); 4.480 (3.3); 3.328 (53.8); 2.672 (0.6); 2.507 (73.4);1
2 503 (93.5): 2.499 (70.8): 2.330 (0.6): 2.183 (2.4); 1.355 (16.0); 1.233 (0.9); |
1.182 (0.6): 0.008 (3.2); 0.000 (57.9)

3.73

Example 41: 'H-NMR (400.0 MHz, ds-DMSO):

5= 9.277 (3.9); 8.989 (2.5); 8.456 (2.5); 8.453 (2.5); 8.345 (0.3); 8.333 (4.2);
7.954 (0.5): 4.021 (0.4); 4.003 (1.1): 3.988 (16.0); 3.949 (0.4); 3.932 (1.0); 3.916
(1.4): 3.899 (1.1): 3.883 (0.4); 3.325 (35.1); 2.892 (3.7); 2.732 (3.3); 2.672 (0.3);
2,507 (40.5); 2.503 (53.7): 2.499 (41.6): 2.330 (0.4); 1.235 (14.8); 1.218 (14.7);
0.008 (1.4); 0.000 (30.8)

3.39

346

Example 1-42: TH-NMR (400.0 Mz, ds-DMSO):

5= 9.881 (0.4); 9.213 (3.4); 8.238 (3.6); 8.236 (3.6); 8.136 (0.4); 8.085 (0.7);
7,683 (0.3): 7.639 (2.8); 7.634 (2.9); 7.572 (2.4); 7.552 {3.7); 7.504 (0 5); 7.499
{0.5): 7.483 (2.1); 7.478 (2.0); 7.462 (1.4); 7.457 (1.3); 6.870 (0.4); 3.779 (16.0);
3618 (0.4); 3.608 {0.3); 3.602 (1.0); 3.585 (0.4); 3.325 (20.2); 3.098 (0.6); 3.067
(1.2); 3.048 (3.9); 3.030 (4.0); 3.016 {0.9); 3.012 (1.3); 2.877 (1.1); 2.865 (1.1);
9,676 (0.4); 2.671 (0.5); 2.667 (0.4); 2.525 (1.4); 2.520 (2.1); 2511 (30.1); 2.507
(61.5); 2,502 (81.2); 2.498 (58.8); 2.493 {28.4); 2.333 (0.4); 2.329 (0.5); 2.324
{0.4); 2,183 (0.7); 1.776 (0.4); 1.769 (0.4); 1.760 (1.2); 1.752 (0.4); 1.744 {0.4);
1.355 (5.3): 1.245 (0.8): 1.236 (0.4); 1.226 {1.7); 1.218 {0.5); 1.208 (0.8); 1.193
(4.1);1.175 (8.7); 1.156 (3.9); 0.146 (0.4); 0.008 (2.9); 0.000 (88.8); -0.009 (3.1);

0150 (0.4)

43

2.61

12.69

Example 1-43: *H-NMR {400.0 MHz, ds-DMSO):

B=9.259 (3.8); 8.259 (4.0); 8.123 (6.1); 8.118 (3.1); 8.107 (2.5); 8.102 {1.5);
7.945 (2.9);7.939 (0.8); 7.928 (0.7); 7.923 (2.3); 5.757 {11.4); 3.742 {16.0); 3.600:

{0.7), 3.581(2.2); 3.563 (2.2); 3.545 (0.7); 3.329 (38.9); 2.671 (0.4); 2.525 (1.2},
2.511(23.7); 2.507 (48.0); 2.502 (63.6); 2.498 (47.5); 2.494 (24.1); 2.329 (0.4);
1.146 {3.7); 1.128 (8.2); 1.109 (3.6), 0.008 (0.3), 0.000 (9.3); -€.008 (0.4)

-44

245

Example [-44: tH-NMR {400.0 MHz, d:-DMSQ):

5= 9.270 (3.8): 8.317 (0.5); 8.273 (4.1); 8.022 (2.9); 8.016 (3.1): 7.986 (2.2);

7.966 (3.6); 7.905 (2.1); 7.899 (1.9); 7.884 (1.3); 7.879 (1.2); 3.969 (16.0); 3.377
(1.0); 3.359 (1.3); 3.344 (1.9); 3.329 (150.3); 3.307 (0.6); 2.945 {1.1); 2.927 (1.2);

12.912(1.0); 2.893 (0.9); 2.676 (0.9); 2.671 (1.2); 2.667 (0.9); 2.524 (3.1); 2.507
{141.2); 2.502 (185.0); 2.498 (135.5); 2.333 (0.9); 2.329 (1.2); 2.325 (0.9); 1.179

{3.8); 1.160 (8.2); 1.142 (3.7); 0.008 (2.3); 6.000 (70.8); -0.009 {2.6); -0.150 (0.3) |

45

953

Example -45: TH-NMR (400.0 MHz, ds-DMSQ):

3= 9.295 (3.9); 8.364 (3.2); 8.342 (3.4); 8.292 (4.1), 7.347 (3.4), 7.325 (3.3},
4.015 (1.0); 3.987 (16.0); 3.922 (15.6); 3.910 (1.3); 3.733 (1.0); 3.714 {3.4); 3.6958

{3.4), 3.677 {1.0); 3.506 {0.3); 3.331 (66.6); 2.672 (0.5}, 2.668 (0.4); 2.507 (58.9);

12,503 (75.4); 2.498 (56.9); 2.334 (0.4); 2.329 (0.5); 2.325 (0.4); 2.087 (2.0); 1.234

{0.8); 1.203 (3.6); 1.185 (7.9% 1166 (3.5); 0.008 (2.1): 0.000 (43 3)

o

2,98

Example 1-46: TH-NMR (400.0 MHz, de-DMSO):

5= 9.260 (4.1): 8.592 (1.8); 8.590 (1.9): 8.581 (1.9); 8.578 (1.8): 8.306 (4.3)

8.004 (1.7); 8.092 (1.7); 8.074 {1.9); 8.071 (1.8); 7.955 (0.8), 7.642 (1.8); 7.631

{1.6); 7.622 (1.5); 7.610 (1.5); 3.979 (16.0}; 3.334 (9.6}, 3.046 (1.2); 3.027 (3.8);
3.009 (3.9); 2.991 (1.3); 2.893 {4.8); 2.734 (4 4); 2.509 (22.7); 2 505 (28.6); 2.501;
(21.4), 1.220 (4.2); 1.202 (8.6), 1.184 (4.1}, 0.000 (4.6} :

i-47

4.02

4.10

Example 1-47: 'H-NMR (400.0 MHz, ds-DMSQ):

3= 9.308 (3.5); 8.964 (2.1); 8.961 (2.1); .355 (3.9); 8.353 (3.9); 8.341 (2.2);
3.338 (2.2); 8.317 (0.3); 4.030 {16.0); 3.328 (183.2); 3.184 {1.1); 3.165 (3.5);
3.147 (3.6); 3.129(1.1); 2.676 (0.8); 2.671 (1.1); 2.667 {0.8); 2.525 {2.5); 2.520
(3.8); 2.511 (53.3); 2.507 (109.8); 2.502 {147 2); 2.488 (110.1}; 2.494 (55.4);
2.334(0.7); 2.329 (1.0, 2.325 (0.7); 1.235 (4.2); 1.217 (8.3); 1.198 (3.8), 0.146
{1.1); 0.008 (8.0); 0.000 (229.8); -6.009 (9.5); -0.150 (1.1)

i-48

2.64

2.70

Example 1-48: 'H-NMR (400.0 MHz, d:-DMSC):
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5=0.337 (2.2),9.324 (2.3); 9.295 (4.0); 8.366 (2.9); 8.353 (2.8); 8.273 (4.3);
5757 (0.8); 3.919 (16.0); 3.894 (0.7): 3.879 {1.3); 3.862 (1.3); 3.327 (92.4); 2.676
{0.6); 2.671(0.8); 2.667 (0.6); 2.507 (88.5); 2.502 (113.9); 2.498 (86.6); 2.333
{0.6); 2.329 (0.8); 2.325 (0.8); 1.243 (3.6); 1.224 (7 4); 1.206 (3.4); 0.146 {0.6);
: 0.008 (6.3); 0.000 (128.4); -0.150 (0.6)
149 11.99 205  Example 49 'H-NMR (400.0 MHz, ds-DMSO):
3= 11.328 (3.1); 9.295 (4.3); 8.532 {1.7); 8.509 (4.8); 8.487 (4.4); 8.465 (1.5);
3.318 (0.6); 8.304 (4.7); 3.876 (16.0); 3.847 (0.7); 3.658 (1.1); 3.639 (3.5); 3.621
(3.5): 3.602 (1.1); 3.331 (78.4); 2.892 (0.3}; 2.676 (1.0); 2.672 (1.3); 2.668 (1.0);
2,565 (0.4); 2.507 (157.3); 2.503 (200.0}; 2.498 (150.8); 2.344 (0.8); 2.334 (1.0);
2.329 (1.4); 2.169 (15.8); 1.989 (1.1); 1.234 (0.5); 1.184 (3.8); 1.175 (1.3); 1.1686
(8.3); 1.148 (3.7); 0.008 (0.9); 0.000 (19.7)
150 2.27 2.39 Example -50; H-NMR (400.0 MHz, de-DMSO):
5= 10.770 (2.6); 9.256 (3.9); 8.290 (1.9); 8.277 (4.3); 8.268 (2.5); 8.242 (0.7);
8.115 (3.0); 8.093 (2.4); 8.063 {0.4); 4.456 (1.9); 4.038 (0.8); 4.020 (0.7); 3.979 |
(16.0); 3.332 (83.1); 2.966 (1.2); 2.948 (4.0); 2.929 (4.1}; 2.911 (1.3); 2.676 (0.4);
2.672 (0.5); 2.668 (0.4): 2.507 (62.3); 2.503 (81.2); 2.498 (61.4); 2.334 (0.4);, |
2.330 (0.5); 2.325 {0.4); 2.184 (1.9); 2.119 (15.2); 1.989 (2.6); 1.193 (0.7); 1.172 |
(4.5); 1.154 (9.1); 1.135 (4.2); 0.008 (2.6); 0.000 (55.6); -0.008 (3.1)
151 | 2.48 Example 1-51; TH-NMR (400.0 MHz, ds-DMSO):
5= 9.250 (4.5); 9.210 (2.4); 9.198 (2.5); 8.278 (4.7); 8.276 (4.8); 8.226 (3.2);
8.214 (3.1); 5.757 (2.5); 3.965 (0.7); 3.946 (0.8}; 3.932 (0.8); 3.920 (0.7); 3.914
£0.8); 3.795 (16.0); 3.375 (0.6); 3.356 (0.8); 3.328 (59.8); 3.305 (0.3); 2.676 (0.4);
12,672 (0.5); 2.667 (0.4); 2.525 (1.2); 2.511 (27.2); 2.507 (56.1); 2.502 (75.0);
2.498 (55.5); 2.494 (27 5);, 2.334 (0.4); 2.329 (0.5); 2.325 (0.4); 1.264 (3.7); 1.245
: {7.9); 1,227 (3.8); 0.008 (1.2); 0.000 (39.0); -0.008 (1.4)
i-52  2.51 261 Example 1-52: TH-NMR (601.6 MHz, CD3CN):
$=9.321 (2.5); 8.780 (3.9); 8.736 (2.6); 7.746 (3.8); 3.824 (1.3); 3.809 (16.0);
3.799 (3.9); 3.787 (1.3); 2.141(2.3); 1.865 (10.4); 1.957 (0.4); 1.944 (3.9); 1.940
5.2); 1.937 (3.8); 1.933 (2.0); 1.297 (3.8); 1.285 (7.6); 1.273 (3.7); 0.000 (3.3)
1-53 3.12 Example -53; H-NMR (400.0 MHz, de-DMSO):

‘ 15=9.242{3.5);8.270 (3.7); 8.119 (0.4); 8.064 (2 9); 8.042 (3.1); 7.123 (3.3);
17.101(3.1); 4.012 (16.0); 3.959 (0.4); 3.908 (1.6); 3.899 (16.0}; 3.332 (95.1);
2.942 (1.2); 2.23 (3.9); 2.905 (3.9); 2.887 (1.3); 2.677 (0.4); 2.672 (0.6}; 2.668
{0.4); 2.525 (1.6); 2.511 (32.5); 2.507 (64.4); 2.503 (84.3); 2.499 (63.2); 2.334
(0.4); 2.330 {0.6); 2.325 (0.4); 1.990 (0.8); 1.175 (0.5); 1.144 (4.1); 1.126 (8.6);
5 1.107 (4.0); 6.008 (2.3); 0.000 (60.3); -0.008 (3.0)
54 [3.07 3.16 Example 1-54; H-NMR (400.0 MHz, di-DMSO):
‘ 5= 9.293 (3.9); 8.987 (2.7); 8.490 (2.7); 8.335 (4.1); 5.757 {0.6); 4.713 (1.2);
4.699 (2.4); 4.685 (1.2); 4.595 (1.1); 4.581 (2.3); 4.567 (1.3); 4.041 (16.0); 3.581
(1.1); 3.567 (2.2); 3.553 (1.1); 3.521 (1.2); 3.507 (2.2); 3.493 (1.1); 3.327 (105.4);
2.671(0.8); 2.506 (88.1); 2.502 (120.1); 2.498 {96.8); 2.333 (0.6); 2.329 (0.8);
_ | | 1.234 (0.4); 0.146 (0.4); 0.008 (2.7); 0.000 (84 4); -0.150 (0.4)
155 3.0 3.12 Example 1-55: H-NMR {400.0 MHz, ds-DMSO):
5= 8.956 (3.9); 8.953 (4.0); 8.942 (2.0); 8.940 (2.0); 8.317 (2.1); 7.904 (3.7);
7.902 (3.7); 3.950 (16.0); 3.332 (109.0); 3.172 (1.0); 3.154 (3.3); 3.135 (3.4); |
3.117 (1.0); 2.676 (0.3); 2.672(0.5); 2.667 (0.4); 2.525 (1.2); 2.520 (1.8); 2.512 |
{26.2); 2507 (53.9); 2.503 (71.3); 2.498 (52.0); 2.494 (25.3); 2.334 (0.3); 2.330 |
§0.5); 2.325 (0.4); 1.251(0.5); 1.232 (5.1); 1.214 (7.9); 1.195 (3.5); 1.103 (0.3);
| 0.000 (6.1)
(56 1156 1.61 Example 1-56: 'H-NMR (400.0 MHz, de-DMSO):
5= 9.502 {3.9); 9.497 (3.4); 9.306 (4.1); 8.900 {4.0); 8.895 (3.4); 8.645 (1.9);
8.322 (4.5); 8.057 (1.9); 3.892 (16.0); 3.843 (1.3); 3.825 (3.8); 3.806 (3.7); 3.788
{1.1); 3.332 (180.7); 2.676 (0.9); 2.672 (1.1); 2.667 (0.8); 2.507 (135.9); 2.503 |
(156.6); 2.498 (111.5); 2.334 (0.9): 2.330 (1.0); 2.325 (0.7); 1.298 (0.5); 1.259
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2.82

2.89

5= 9.506 (2.3); 9.593 (2.2); 9.330 (3.8); 8.320 (0.5); 8.830 (2.3}, 8.826 (2.2);
8.353 (4.1); 4.994 (1.0); 4.982 (1.5), 4.969 {1.1); 4.877 (1.0}, 4.865 (1.5); 4.852

2,671 (1.0); 2.667 (0.7); 2.663 (0.4); 2.524 (3.6); 2.511 (61.5); 2.507 (120.1);

2.074 (0.5); 1.235 (0.6}; 0.008 (2.3}; 0.000 (63.1}; -0.008 (2.5)

(1.2): 4.493 (1.1); 4.480 (1.5); 4.468 (1.0); 4.427 (1.2); 4.414 (1.5); 4.402 (1.0);
3.957 (16.0); 3.947 (1.6); 3.919 (0.4); 3.813 (0.3); 3.328 (162.7); 2.676 (0.7);

2,502 (156.5); 2.498 {114.9); 2.493 (57.0); 2.333 (0.7); 2.329 (1.0): 2.325 (0.7);

1218

©=9.553 (2.2); 9.550 (2.2); 9.320 (3.9); 8.786 {2.4); 8.781 (2.4), 8.336 (4.1},

13,393 0.4); 3.384 {0.5); 3.345 (268.1); 3.300 (0.6); 2.672 (0.4); 2.526 (1.1); 2.512

Example 1-58; 'H-NMR (400.0 MHz, d:-DMSO):

5.755 (1.0}, 5.119(1.2); 5.106 (2.9); 5.093 (1.3}, 4.066 (1.6); 4.052 (3.3}; 4.038
12.1);, 3.918 (16.0); 3.869 (1.1); 3.855 (2.7); 3.842 (2.5); 3.828 {0.9); 3400 (0.4);

{22.7); 2508 (46.1), 2.503 (61.2); 2.499 (45.2); 2.494 (22.6); 2.330 (0.4}, 0.000
24
{0.8)

VS

531

2.41

5.0); 1.933 (2.5)

Example 1-59: TH-NMR {600.1 MHz, CD3CN}:

5= 9.085 (2.6); 8.843 (1.4); 8.842 (1.6); 8.840 (1.5); 8.333(1.7); 8.331 (1.8);
18.165 (2.9); 5.447 (1.4); 3.979 (16.0); 3.725 (0.9}; 3.715 (2.8); 3.705 (2.9); 3.695
{1.0); 3.459(0.9); 3.4498 (1.8); 3.433 (0.8); 3.177 (2.4); 3.167 (4.3); 3.157 (2.2);
2.145 (5.7); 1.857 (0.5); 1.953 (0.6); 1.949 (3.0); 1.945 (5.2); 1.941 (7.5); 1.937

-60

77

Example 1-60: *H-NMR (400.0 MHz, ds-DMSO):

5= 9.262 (4.0); 8.968 (3.2); 8.963 (3.3); 8.415 (1.6); 8.354 (3.0): 8.350 (3.1);
9.303 (4.3); 7.862 (1.6); 4.008 (16.0); 3.331 33.2); 3.113 (1.1); 3.095 (3.7); 3.076
(3.8); 3.058 (1.2): 2.508 (35.4); 2.504 (46.2): 2.499 (34.8); 1.246 (4.0); 1.228
18.5): 1.209 (3.9 0.008 {1.7): 0.000 (46.1); -0.008 (2.2)

i-61

2.63

NE

Example 1-61: 'H-NMR (400.0 MHz, ds-DMSO):

5=9.343 (3.7); 8.973 (1.6); 8.969 (1.8); 8.961 (1.8); 8.957 (1.8): 8.559 (1.6);
8.555 (1.7); 8.539 (1.8); 8.535 (1.8); 8.347 (4.0); 8.345 (4.0); 7.941 (1.7); 7.929
(1.6, 7.921 (1.6); 7.909 (1.6); 4.320 (16.0); 3.561 (1.0}; 3.542 {1.0); 3.528 (1.1);
3,509 (1.1); 3490 (0.3); 3.330 (33.2); 3.048 (1.1); 3.030 (1.2); 3.015 (1.0); 2.997
(1.0); 2.677 (0.4); 2.672 (0.5); 2.668 {0.4): 2.525 (1.3); 2.507 {56.6); 2.503 (75.2};
2499 (56.4); 2.334 (0.4); 2.330 (0.5); 2.325 (0.4); 1.301 (3.8); 1.282 (8.2); 1.264

1-62

Example 1-62; TH-NMR {400.0 MHz, de-DMSO):

5= 9.207 (3.4); 8.318 (0.5); 8.194 (3.7); 8.192 (3.6); 8.062 (1.6); 8.059 (1.7);
8.042 (2.2); 8.039 (2.2); 7.947 (1.8); 7.928 (2.7); 7.908 {1.6); 7.735 (2.0); 7.732
(2.1);7.716 (1.8): 7.713 (1.7); 3.742 {16.0); 3.593 {1.0); 3.574 (3.5); 3.556 (3.6);
3537 (1.2); 3.329 (74.8); 2.676 (0.7); 2.671 (0.9); 2.867 (0.7): 2.662 (0.4); 2.525
(2.4, 2,520 (3.6); 2511 (50.5); 2.507 (105.6); 2.502 (140 5); 2.498 (101.4); 2.493
{48.8): 2.334 (0.6); 2.329 (0.9); 2.324 (0.6); 2.086 (0.7); 1.235 (1.3); 1.184 (4.0);
1.166 (9.0); 1.147 (3.9); 1.140 (0.6); 0.146 (0.7); 0.008 (5.0); 0.000 (161.5); -

163

13.62

375

5= 0396 (5.6); 8.728 (2.2); 8.723 (2.3); 8.416 {4.1); 8.414 (3.9); 8.318 (0.5);
4.362 (16.0): 3.635 (0.9); 3.617 (1.0); 3.602 (1.1); 3.583 (1.0); 3.332 (165.3);
3.134 (1.0);3.116 (1.2); 3.101 (1.0); 3.083 (1.0); 2.676 (0.8); 2.672 (1.1); 2.667
{0.8); 2.525 (2.6); 2511 (62.1); 2.507 {126.3); 2.503 (165.5); 2.498 (121.7); 2494
(60.8); 2.334 (0.8); 2.329 (1.1); 2.325 (0.8); 1.327 (3.7); 1.308 (8.1}; 1.290 (3.6);
0.146 (0.4); 0.008 (3.1); 0.000 (96.0); -0.008 (4.1); -0.150 (0.4)

395

3.93

Example 1-64: TH-NMR (400.0 MHz, ds-DMSO):
5= 9.275 (2.6); 8.271 (2.5); 8.943 (4.3); 8.584 (2.6); 8.580 {2.6); 8.318 (0.5);
7.701 (3.0); 7.680 (3.9); 7.548 (3.8); 7.527 (3.0); 7.410 (4.6); 3.890 {16.0); 3.329
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5,667 (0.9); 2507 (140.3); 2.502 (179.9) 2.498 (134.5); 2.334 (0.9, 2.328 (1.2);
2.325 (0.9, 1.281 (4.8): 1.263 (9.7); 1.245 (4.5); 0.146 (0.4); 0.008 (3.6); 0.000
84.0); -0.150 (0.4)

i-65

4.31

4.37

Example 1-65: H-NMR {400.0 MHz, ds-DMSO}:

5= 9.217 (3.1); 9.076 (4.1); 9.074 (4.1): 8.959 (2.3): 8.956 (2.3); 8.334 (2.3);
8.318 (1.7); 8.288 (3 7‘) 8.211 (4. 1) 8.209(4.1); 5.758 (1. 1) 4.005 (15 0); 3.328
{220.4% 3188 (0 3T {3.8K 3183 (365 31 {115 287627y 2871 (3.8);
2087 {2.8); 2525 {§3) 2520 {T%S 251 {2114y 2507 {434 4% 2502 (‘2”“38
74G8 (42120 248 {208.9), 2333 {2.7), 2.324¢ 3;} 2.324 (28, 1 258 (0.3,
1.2834414) 1,2’"3 (8.8), 1.208 (3.3 1148 (0.3); 0148 {131 0.008 (5.7, 0.000
{308.8}; -0.008 (13.1); -0.150 (1.4)

3.42

350

Example -66: 'H-NMR (400.0 MHz, ds-DMSO):

5= 9.243 (3.5); 8.317 (0.4); 8.274 (3.7); 8.069 (2.9); 8.047 {3.1), 7.116 (3.3);
7.094 (3.2);4.017 (0.4); 4.000 (16.0); 3.893 (15.8); 3.329 (74.5); 2.884 (2.3),
2.867 {3.7); 2.848 (2.4); 2.676 (0.7); 2.671 {0.9), 2.667 {0.7); 2.525 (2.3); 2.511
(50.8); 2.507 (105.0}; 2.502 (139.6); 2.498 (102.9); 2.494 (51.4); 2.334 (0.6);
2.329 (0.9); 2.325 (0.7); 1.496 (1.2); 1.478 (2.4); 1.460 (2.5); 1.442 (1.4), 0.875
{4.2); 0.857 (8.4); 0.838 (3.7); 0.008 (0.8); 0.000 {28.2); -0.008 (1.2)

[-67

2.70

2.75

Example 1-67: 'H-NMR (400.0 MHz, ds-DMSO):

5= 10.028 (0.5); 9.850 (0.4); 9.268 (0.7); 9.248 (3.0); 8.317 {1.0); 8.302 (0.7);
8.262 (3.1); 8.236 (0.6); 8.194 (0.5); 8.119 (1.3); 8.097 (0.7); 8.026 (2.6); 8.004
{2.6);7.996 (0.5); 7.978 (0.6); 7.181 (0.8); 7.159 (0.6); 7.133 (2.8); 7.111 {2.7);
4.442 (2.5),4.071 (13.8); 4.017 (3.3); 4.014 (3.6); 3.959 (1.9); 3.910 (16.0); 3.328
346.6); 2.881 (1.4); 2.869 (1.4); 2.676 (1.7); 2871 (2.3} 2.667 (1.7); 2.525 (5.8);
2.511(128.4); 2507 (263.1); 2.502 (348.1); 2.4% (( 56.2); 2.494 (127.6); 2.422
{14.2); 2.334 (1.7); 2.329 (2.3); 2.325 {1.7); 1.58% {0.4}; 1.234 (0.3); 1.175 (0.5);
0.146 (0.4); 0.008 (3.2}; 0.000 (99.9); -0.008 (3.8); -0.150 (0.5)

—_—

-68

2.46

2.50

Example 1-68; H-NMR (400.0 MHz, do-DMSC):

5= 0.319 (4.1): 9.142 (1.6): 9.139 (1.9); 9.130 (1.8); 9.126 (1.9); 8.562 (1.6);
3578 (1.8): 8.562 (1.9%; 8.558 (1.9); 8.328 (4.3); 8.024 {1.7); 8.012 {1.7); 8.003
(1.6); 7.991 (1.6); 3.870 (16.0); 3.802 (1.0); 3.783 (3.5); 3.765 (3.6); 3.746 (1.1);
3,333 (44,0); 2.676 (0.3); 2.672 (0.5); 2.668 (0.4); 2.507 (56.6); 2.503 (74.8);
2,499 (56.9): 2.330 (0.5); 1.209 {3.7); 1.191 {8.1); 1,172 (3.6); 0.008 (1.1); 0.000
(28.7)

-69

4.32

4.37

Example 1-69: TH-NMR (400.0 MHz, ds-DMSO):

3= 9.080 (4.3); 9.078 (4.2); 8.959 (2.4); 8.956 (2.4); 8.873 (1.8); 8.871 (2.0);
8.867 (2.1); 8.865 (1.8); 8.337 (2.4); 8.334 (2.4); 8.181 (4.2); 8.180 (4.2); 7.062
{2.5); 7.056 (2.5); 4.007 (16.0); 3.330 (22.5); 3.189 (1.1); 3.170 (3.7); 3.152 (3.7);
3.133(1.2); 2.677 (0.3); 2.672 (0.5); 2.668 (0.3); 2.526 (1.2); 2.512 (26.3}; 2.508
¢53.3); 2.503 (70.1); 2.499 (51.8); 2.495 (26.3); 2.330 (0 4); 2.326 (0.3); 2.077
0.6); 1.244 (4.0), 1.225 (8.7); 1.207 (3.9); 0.008 (1.3); 0.000 (37.3), -0.008 (1.8)

3.24

3.29

Example I-70: TH-NMR (400.0 MHz, ds-DMSO) T

5= 9.272 (4.0); 9.057 (2.0); 9.044 (2.1); 8.308 (4.2); 8.135 (2.8); 8.122 (2.7};
4,021 (0.4): 3.846 (16.0); 3.328 (22.9); 2.736 (1.1); 2.717 {3.4); 2.699 (3.5); 2.680
11.3); 2,507 (37.7); 2.503 (49.4); 2.499 (37.9); 1990 (1.3); 1.397 (1.1); 1.193
€0.3); 1.176 (0.7); 1.158 (0.4): 0.985 (4.0); 0.966 (8.1); 0.948 (3.8); 0.008 (1.7);
0.000 (44.7); -0.008 (2.1)

71

Example 1-71: TH-NMR {400.0 MHz, ds-DMSO):

5= 9.293 (4.1); 8.368 (3.1); 8.345 (3.3); 8.209 (4.3); 7.342 (3.4); 7.320 (3.2);
5758 {0.9): 4.017 (0.4): 3.985 (16.0): 3.918 (15.5); 3.716 (2.2); 3.701 (1.9); 3.696
(2.5): 3.602 (1.8): 3.677 (2.2); 3.330 (25.0); 2.676 (0.4); 2.672 (0.5); 2.668 (0.4);
2 507 (54.4), 2503 (89.4); 2.499 (51.7); 2.330 (0.5); 2.326 (0.3); 1.668 (1.1);
1.649 (2.0): 1.630 (2.0); 1.611 (1.2); 1.235 (0.7); 0.993 {4.1); 0.974 (8.2); 0.956
(3.7); 0.000 (2.4)

72

2.26

Example 1-72: TH-NMR (400.0 MHz, ds-DMSO):
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8= 9.581 (3.0), 8.576 (3.0}, 9.312 (4.1}, 9.070 (3.3); 8.065 (3. 2 8.716 (1.0);
2.704 (0.9); 8.335 (4.3); 8.091 (C.4); 7.660 (0.6); 7.645 (0.8); 7.641 (0.7); 7.626
{0.6); 3.916 (16.0); 3.872 {1.3); 3.854 (3.8); 3.835 (3.9); 3.817 (1.4); 3.736 (0.6);
3.694 (0.7}, 3.626 (0.8); 3.613{0.8); 2.671 (1.0); 2.506 (105.8); 2.502 {135 4);
12498 (103.6); 2.333(0.7); 2.329(0.9); 1.989 (0.7); 1.288 (0. 6) 1.252 (4.0); 1.234
| (9.7); 1.215 (3.9); 1.193 (0.3); 1.175 (0.5); 0.000 (3.0)
173 .20 2.25 Example 1-73; TH-NMR (400.0 MHz, ds-DMS0):
3= 9.297 (3.6); 9.268 (0.9); 9.255 (0.5); 9.208 (0.4), 8.404 (3.2), 8.382 {3.4);
8.317 (0.4); 8.298 (3.9); 8.238 {0.6); 8.119 (0.8); 8.106 (0.4); 8.097 (0.9); 8.084
(0.4}, 8.024 (0.5); 8.022 {0.5); 7.996 (0.4), 7.975(0.4), 7.352 (3.6), 7.330 (3.5);
7.181{0.8); 7.159 (0.8); 7.087 (0.4); 7.069 (0.4); 7.067 (0.4); 5.758 (2.8}; 4.564
(1.5); 4.442 (3.0); 4.115 (0.7); 4.015 (4.7); 3.988 (16.0); 3.931 (15.4); 3.908 (3.9);
3,568 (0.8); 3.544 (14.4); 3.331 {131.8); 2.676 (0.7); 2.672 (0.9); 2.667 (0.7);
2525 (2.7); 2.5%1 (52.5); 2.507 (106.0); 2.503 (139.4); 2.488 {102 4); 2494 _
{51.6); 2.334 (0.6); 2.329 (0.9); 2.325 (0.7); 1.259 {0.5); 1.234 (1.5); 0.000 (5.6) |
74 1336 3.49 Example 1-74: TH-NMR (601.6 MHz, CDICN):
: 1= 8.905 (3.0); 8.903 {3.0); 8.852 (1.6); 8.850 (1.6); 8.500 (1.9}, 8.313 {1.5);
8.311(2.1); 8.309 (1.4); B.A83 (1.7), 8.181 (1.7), 7.962 (3.4), 7.961 (3.4); 4.001
£16.0); 3.940 (0.4); 3.124 (1.1); 3.111 (3.4); 3.008 (3.5}, 3.087 (1.2}; 2.639 (0.7);
12.184 (55.7); 2.108 (1.2), 2.005 (2.2); 1.998 (185.7), 1.989 {2.7), 1.985 (1.8},
1.981 (10.0); 1.977 (18.2); 1.973 (26 5}, 1.969 (18 0); 1.965 (8.0, 1.882(1.2);
11.419{0.4); 1.404 (0.7); 1.373 {0.6); 1.330 (4.1); 1.318 (8.0); 1.308 (1.6); 1. 3()5
‘ 15.2); 1.301 (3.4), 0.914 {0.6)
75 284 2.94 iExample 1-75: "H-NMR (400.0 MHz, de-DMSO):

% = 0.587 (2.6); 9.107 {4.5); 8.797 (2.6); 8.794 (2.8), 8.761 (35), 668 (28); |
18.361 (4.6); 8.314 {0.3); 5.754 (2.9); 3.938 (1.0); 3.920 (3.5); 3.897 (16.0); 3.883 !
{(1.4): 3.316 (85.0): 2.675 (0.8); 2.671 (1.1); 2.666 (0.9); 2.506 (121.1); 2.502
{165.0); 2497 (131.6); 2.333 (0.7); 2.328 (1.1), 2.324 (0.9), 1.988 (0.8); 1.272 |
H3.7), 1.253 (8.2); 1.235 (4.5); 1.175 (0.4); 0.146 {0.5); 0.008 (3.6); 0.000 (102.8);
£0.150 (0.5)
76 373 3.84 Example -76; TH-NMR (601.6 MHz, CDICN):

5= 8.334 (1.1);9.333(1.2); 9.331 (1.2); 8.329 (1.1)
B.867 (2.5); 8.865 (2.3); 8.751 (1.2); 8.780 {1.3); B.747 (1.3); 8.287 (2.6}, 8.286
(2.3); 8.036 (1.9); 5.446 (0.6); 3.879 (0.9); 3.867 (16.0); 3.855 (3.0, 3.842 (0.9},
2.129 (16.5); 1.964 (0.3); 1.955 (0.9); 1.951 (1.2); 1.947 (0.5}, 1.943 (17.4); 1.938
(24.5), 1.935 {16.4); 1.931(8.6); 1.313 (3.1); 1.300 (6.6); 1.288 (3.1); 1.270 (0.6},
0.005 (0.6); 0.000 (18.1); -0.006 (0.7)
77 381 3.90 Example 1-77: 'H-NMR (601.6 MHz, CD3CN):
= 9.333(1.3), 8.332 (1.5); 9.330 (1.5}, 8.871 (3.2); 8.869 {3.1); 8.750 (1.6);
18.748 (1.8); 8.736 (1.3); 8.734 (1.4); 8.731 (1.4); 8.730 (1.2); 8.250 (3.0}; 8.249
{3.0); 6.869 (1.7); 6.865 (1.7); 5446 (0.7); 3.884 {1.1}; 3.871 (4.7), 3.868 (16.0};, |
3.859 (3.6); 3.847 (1.1); 2133 (5.1); 1.956 (0.3); 1.952 (0.4}, 1.948 (3.5}; 1.944
6.3); 1.940 (9.0): 1.936 (6.1); 1.932 (3.2); 1.314 (3.5); 1.302 (7.5); 1.290 (3.6);
1.285 (0.4); 1.267 {0.5); 0.000 (5.5)

1}, 8.015 (1.4}, 8.014 (1.7);
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Use examples

Ctenocenhalides felis — in vitro contact test

For the coating of the test tubes, 9 mg of active ingredient are first dissolved in | mi of acetone p.a. and
then diluted to the desired concentration with acetone p.a. 250 ul of the solution are distributed
homogeneously on the inner walls and base of a 25 ml test tube by turning and rocking on an orbital
shaker (rocking rotation at 30 rpm for 2 h). With 900 ppm active ingredient solution and internal surface

44.7 ¢y, given homogeneous distribution, an area-based dose of 5 pg/end? is achieved.

After the solvent has cvaporated off, the tubes are populated with 5-10 adult cat {leas (Crenocephalides

felisy, sealed with a perforated plastic hid and incubated in a horizontal position at room temperature and

ambient humidity, Afier 48 h, efficacy is determined. To this end, the test tubes are stood upright and the
fleas are knocked to the base of the tube. Fleas which remain motionless at the base or move 1 an

uncoordinated manner are considered to be dead or moribund.

A substance shows good efficacy against Crenocephalides felis if at least 80% efficacy was achieved in
this test at an application rate of § ugicm?. 100% efficacy means that all the fleas were dead or

moribund. 0% efficacy means that no fleas were harmed.

fn this test, for example, the following compounds from the preparation examples show an efficacy of

100% at an application rate of 5 ug/om?: 1-1§, §-21

Boophilus microplus - iniection test (BOOPMI in))

Salvent: dimethy] sulphoxide

To produce ap appropriate active ingredient formulation, 10 mg of active ingredient are mixed with 0.5

ol of solvent and the concentrate is diluted with solvent to the desired concentration.

i ul of the astive ingredient solution is injected into the ahdomen of 5 engorged adult female cattle ticks

{Roophiius microplus). The animals are transferred info dishes and kept in a climate-controlled room.

Efficacy is assessed after 7 days by laying of fertile eggs. Eggs which are not visibly fertile are stored in
a climate~controlied cabinet until the farvae hatch after about 42 days. An efficacy of 100% means that

none of the ticks has laid any fertile eggs; 0% means that all the eggs are fertile.

in this test, for example, the following compounds from the preparation examples show an efficacy of

8% at an application rate of 20 pg/animal: 121

Clenocephatides fedbs - nral test (CTECEY)

Solvent: dimethyl sulpboxide
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For the purpose of producing an appropriate active ingredient formulation, 10 mg of active ingredient
are mixed with 0.5 ml of dimethyl sulphoxide. Dilation with citrated cattle blood gives the desired

concentration.

About 20 unfed adult cat fleas (Clenocephalides felis) are placed into a chamber which is closed at the
top and bottom with gauze. A metal cyvlinder whose botiom end is closed with parafili is placed onto
the chamber. The cvlinder contains the blood/active ingredient preparation, which can be imbibed by the

fleas through the parafilm membrane.

Afler 2 days, the kill in % is determined. 100% means that all of the fleas have heen killed; 0% means

that none of the fleas have been killed.

In this test, for example, the following compounds from the preparation examples show an efficacy of

90% at an application rate of 100 ppm: 1-21

Lucilis cuprina test (LUCICU}

Solvent: dimethyl sulphoxide

To produce an appropriate active ingredient formulation, 10 mg of active ingredient are mixed with 0.5

ml of dimethyl sulphoxide, and the concentrate is diluted with water {o the desired concentration.

About 20 L1 larvae of the Australian sheep blowfly (Lucilia cupring) are transferred into a test vessel

containing minced horsemceat and the active ingredient preparation of the desired concentration.

After 2 days, the kill in % is determined. 100% means that all the larvae have been killed; 0% means

that none of the larvae have been killed.

In this test, for example, the following compounds from the preparation examples show an efficacy of

100% at an application rate of 100 ppro: 1118, 1-21
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BMusca domestica test (MUSCDOY

Solvent: dimethyl sulphoxide

To produce an appropriate active ingredient formulation, 10 mg of active ingredient are nuxed with 8.5

ml of dimethy! sulphoxide, and the concentrate is diluted with water to the desired concentration.

Vessels containing a sponge treated with sugar solution and the active ingredient tormulation of the

desired concentration are populated with 10 adult houseflies (Musca domestica).

After 2 days, the kill in % is determined. 1080% means that all of the flies have been killed; 0% means

that none of the flies have been killed.

In this test, for example, the following compounds from the preparation examples show an efficacy of

95% at an application rate of 20 ppm: I-21

Myzus persicae ~ spray test (MYZUPR)Y

Solvent: 78 parts by weight of acetone
1.5 parts by weight of dimethylformamide
Emulsifier: alkylaryl polyglycol ether

To produce an appropriate active ingredient formulation, ! part by weight of active ingredient is
dissolved using the stated parts by weight of solvent and made up with water containing an emlsifier
concentration of 1000 ppm until the desired concentration is attained. To produce further test

concentrations, the preparation is diluted with emulsifier-contaimng water.

Dises of Chinese cabbage leaves (Brassica pekinensis) infested by all stages of the green peach aphid

{(Myzus persicae} are sprayed with an active ingredient formulation of the desired concentration.

After 6 days, the efficacy in % is determined. 100% means that all the aphids have been killed; 0%

means that none of the aphids have been killed.

In thus test, for example, the following compounds from the preparation examples show an efficacy of

100% at an application rate of 500 g/ha: 1-10, 1-13, 1-18, 122, 1-23, 1-24, 1-43, 1-44, |-48, 1-52

In this test, for example, the following compounds from the preparation examples show an efficacy of
0% at an application rate of 500 g/ha: 1.4, 1-12) [-14, I-17, 1-18, 1-19, |21, 1-3§, [-42, I-485, 1-46, .49, I-
50, 1-51, 1-56, I-61, 1-68
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In this test, for example, the following compounds from the preparation examples show an efficacy of

90% at an application rate of 20 g/ha: [-39

Phaedon cochlearize - sprav test (PHAECO)Y

Solvent: 78.0 parts by weight of acetone
1.5 parts by weight of dimethylformamde
Emulsifier: atkylaryl polyglycol ether

To produce an appropriate active ingredient formulation, 1 part by weight of active ingredient is
dissolved using the stated parts by weight of solvent and made up with waler containing an emulsifier
concentration of 1000 ppm until the desired concentration is attained. To produce further test

concentrations, the preparation is diluted with emulsifier-containing water.

Discs of Chinese cabbage leaves {Brassica pekinensis) are sprayved with an active ingredient formulation
of the desired concentration and, afler drying, populated with larvae of the mustard bectle (Fhaedon

cochieariae).

After 7 days, the efficacy in % is determined. 100% means that all the beetle larvae have been killed;

0% means that no beetle larvae have been killed.

In this test, for example, the following compounds from the preparation examples show an efficacy of
100% at an application rate of S00 g/ha: -2, 1-3, 1-4, 15, I-10, 112, 113, 134, 118, I-19, 1-21, }-22, -
24, 1-25, 1-26, 1-28, 1.29, 131, §-36, 1-37, 1-38, 1-39, I-41, 1-42, 1-43, 1-44, 1-43, 1-46, 1-47, 1-48, }-49, I-
50, I-51, 1-52, 1-53, 1-54, 1-55, 1-61, I-68, 1-73

In this test, for example, the following compounds from the preparation examples show an efficacy of

83% at an application rate of SO0 g/ha: 1-30, 1-63

In this test, for example, the following compounds from the preparation examples show an efficacy of

100% at an application rate of 100 g/ha: I-11

In thus test, for example, the following compounds from the preparation examples show an efficacy of

33% at an application rate of 100 g/ha: I-17
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pray st (SFODER)

Solvent: 78.0 parts by weight of acetone
1.5  parts by weight of dimethylformamide
Emulsifier: alkylaryl polyglycol ether

To produce an appropriate active ingredient formulation, 1 part by weight of active ingredient is
dissolved using the stated parts by weight of solvent and made up with water containing an emulsifier
concentration of 1000 ppm until the desired concentration is attained. To produce further test

concentrations, the preparation is diluted with emulsifier-containing water.

Leal dises of maize (Zea mays) are spraved with an active ingredient formulation of the desired

concentration and, after drying, populated with caterpillars of the armywaorm (Spedoprera frugiperda).

After 7 days, the efficacy in % is deiermined. 100% means that all the caterpillars have been kitled; 0%

means that no caterpillars have been killed.

In this test, for example, the following compounds from the preparation exampies show an efficacy of

1609 at an application rate of 500 g/ha: 1-2, 1-21, 126, 1.37, 1-39, 1-42, 1-46, [-47, 1-54, 1-61, 1-63, -68

In this test, for exanmple, the following compounds from the preparation exampies show an efficacy of

83% at an application rate of 500 g/ha: 1-14, {19, [-48

Tetranvehuy artivag - spray test, QP -resistamt {TETRUR)

Solvent: 78.0 parts by weight of acetone
1.5  parts by weight of dimethylformanide
Emulsifier: alkylaryl polyglycol ether

To produce an appropriate active ingredient formulation, I part by weight of active ingredient is
dissolved using the stated parts by weight of solvent and made up with water containing an emulsifier
concentration of 1000 ppm until the desired concentration is attained. To produce further test

concentrations, the preparation is diluted with emulsifier-containing water.

Discs of bean leaves {Phaseolus vudgarisy infested by all stages of the greenhouse red spider mite

{Tetranychus urticae) are sprayed with an active ingredient formulation of the desired concentration.

After 6 days, the efficacy in % is determined. 100% means that all the spider mites have been killed; 0%

means that none of the spider mites have been killed.
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In this test, for example, the following compound from the preparation examples shows an cfficacy of

100% at an application rate of 500 grha: 1-68

In this test, for example, the following compounds from the preparation examples show an efficacy of

90% at an application rate of 500 g/ha: 1-2, I-13, I-19, 1.22, I-28, [-42, 1-44,1-53

In this test, for example, the following compound from the preparation examples shows an efficacy of

0% at an application rate of 100 g/ha: {-48

Myzus persicae ~ spray test (MYZUPE)

Solvent: 7 parts by weight of dimethylformamide
Emulsifier: atkylaryl polvglycol ether

To produce an appropriate active ingredient formulation, I part by weight of active ingredient is
dissolved using the stated parts by weight of solvent and made up with water containing an emulsifier
concentration of 1000 ppm until the desired concentration is attained. To produce further test
concentrations, the preparation is diluted with emulsifier-containing water. If the addition of ammonium
salts or/and penctrants s required, these are cach added in a concentration of 1800 ppm to the

formulation solution.

Bell pepper plants (Capsicum annuum) heavily infested by the green peach aphid (Myzus persicae) are

treated by spraying with the active ingredient formulation in the desired concentration.

After 6 days, the kill in % is determined. 100% means that all the aphids have been killed; 0% means

that no aphids have been killed.

In this test, for example, the following compound from the preparation examples shows an efficacy of

97% at an application rate of 100 ppm: I-11

Meloidogsyne incognita test

Solvent: 125.0 parts by weight of acetone

To produce a suitable active ingredient formulation, 1 part by weight of active ingredient is mixed with

the stated amount of solvent and the concentrate is diluted with water to the desired concentration.

Vessels are filled with sand, active ingredient solution, an egg/larvac suspension of the southern root-
knot nematode {Meloidogyne incogniia) and lettuce seeds. The lettuce seeds germinate and the plants

develop. The galls develop on the roots.
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After 14 days, the nematicidal efficacy in % is determined by the formation of galls. 100% means that
no galls were found; 0% means that the number of galls on the treated plants comresponds to the

untreated control.

In this test, for example, the following compound from the preparation examples shows an efficacy of

100% at an application rate of 20 ppm: [-68

Comparative Examples:

Mveus persicae -~ confact test (IMYZUPK ¢)

Solvent: 7 parts by weight of dimethylformamide
Emulsifier: atkylaryi polyglycol ether

To produce an appropriate active ingredient formulation, 1 part by weight of active ingredient is
dissolved using the stated parts by weight of solvent and made up with water containing an emulsifier
concentration of 1000 ppm until the desired concentration is attained. To produce further test
concentrations, the preparation is diluted with emulsifier-containing water. In the event that addition of
ammonium salis or/and penetrants {rapeseed oil methyl ester) 1s required, these are each pipetted inin a

concentration of 1000 ppm after the finished formulation solution has been diluted.

Une-leaved bell pepper plants (Capsicum annuwm) heavily infested by the green peach aphid (Afyzus
persicae) are treated by spraving the underside of the leaf with the active ingredient formulation in the

desired concentration.

After the desired time, the kill in % is determined. 100% means that all the aphids have been kiiled and
p

0% means that none of the aphids have been killed.

In this test, for example, the following compound from the preparation examples shows good efficacy

compared to the known compound from WO2013018928 (see table):

Myzus persicae — trasdaminar test (MYZURE G
Solvent: 7 parts by weight of dimethviformamide
Emulsifier: alkylaryi polyglycol ether

To produce an appropriate active ingredient formulation, 1 part by weight of active ingredient is
dissolved using the stated parts by weight of solvent and made up with water containing an emulsifier
concentration of 1000 ppm until the desired concentration is attained. To produce further test

concentrations, the preparation is diluted with emulsifier-containing water. In the event that addition of



‘S

o
L

20

W 2015/121136 PCT/EPI015/652351
-108-
anmmonium saits or/and penetrants {rapesced oil methyl ester) is required, these are each pipetted in in a

concentration of 1000 ppm afler the finished formulation solution has been diluted.

One-leaved bell pepper plants (Capsicum annuum) heavily infested by the green peach aphid (Myzus
persicae) are treated by spraying the top side of the leaf with the active ingredient formulation in the

desired concentration.

After the desired time, the kill in % is determined. 100% means that all the aphids bave been killed and

0% means that none of the aphids have been killed.

in this test, for example, the following compound from the preparation exampies shows good efficacy

compared to the known compound from WQO2013018928 (see table):

Aphix gossypil - coutact fest (APHIGO o)

Solvent: 7 parts by weight of dimethylformamide
Emulsifier: alkylaryl polyglycol ether

To produce an appropriate active ingredient formulation, | part by weight of active ingredient is
dissolved using the stated parts by weight of solvent and made up with water containing an emulsifier
concentration of 1000 ppm until the desired concentration is attained. To produce further test
concentrations, the preparation is diluted with emulsifier-containing water. In the event that addition of
ammonium salts or/and penetrants {rapeseed o1l methyl ester) is required, these are each pipetted inin a

concentration of 1000 ppm after the finished formulation solution has been diluted.

One-teaved cotton plants {Gossypium hirsutum) heavily infested by the cotton aphid (dphis gossypii} are
treated by spraying the underside of the leaf with the active ingredient formulation in the desired

concentration.

After the desired time, the kill in % is determined. 100% means that all the aphids have been killed and

0% means that none of the aphids have been killed.

In this test, for example, the following compound from the preparation examples shows good cificacy

compared to the known compound from WO2013018928 (see table):
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Aphig gossvpil —{ransfaninar tod (APHIGO 4

Solvent: 7 parts by weight of dimethylformamide
Emulsifier; alkylaryl polyglyeol ether

To produce an appropriate active ingredient formulation, 1 part by weight of active ingredient is
dissolved using the stated parts by weight of solvent and made up with water containing an emulsifier
concentration of 1000 ppm until the desired concentration is attained. To produce further test
concentrations, the preparation is diluted with emulsifier-containing water. In the event that addition of
armnmonium salis or/and penetrants (rapeseed oil methyl ester) is required, these are each pipetted in in a

concentration of 1000 ppm after the finished formulation solution bas been diluted.

One-leaved cotton plants (Gossypium hirsutum) heavily infested by the cotton aphid (dphis gossypii) are
treated by spraying the top side of the leaf with the active ingredient formulation in the desired

concentration.

After the desired time, the kill in % is determined. 100% means that all the aphids have been killed and

(% means that none of the aphids have been killed.

in this test, for example, the following compound from the preparation examples shows good efficacy

compared to the known compound from WO2013018928 (see table):

Nephotettiy cincticeps test (INEFHCH

Solvent: 7 parts by weight of dimethylformamide
Emulsifier: alkylaryl polvglycol ether

To produce an appropriate active ingredient formulation, 1 part by weight of active ingredient is
dissolved using the stated parts by weight of solvent and made up with water containing an emulsifier
concentration of 1000 ppm until the desired concentration is attained. To produce further test
concentrations, the preparation is diluted with emulsifier-containing water. In the event that addition of
ammonium salts or/and penetrants {rapeseed oil methy! ester) is required, these are each pipetted in in a

concentration of 1000 ppm after the finished forimulation solution has been diluted.

Rice plants (Oryza sativa, var. Balilla) are treated by spraying with the active ingredient formulation in
the desired concentration and then populated with larvae of the green rice leathopper (Nephoiettix

cincticeps).

After the desired time, the kill in % is determined. 100% means that all leathoppers have been killed;

(0% means that none of the leafhoppers have been killed.
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In this test, for example, the following compound from the preparation examples shows good efficacy

compared to the known compound from WO2013018928 (see table):

Nilaparvats lugens test {iNFLALLD

Solvent: 7 parts by weight of dimethylformamide
Emulsifier: alkylaryl polyglycol ether

To produce an appropriate active ingredient formulation, 1 part by weight of active ingredient 1s
dissolved using the stated parts by weight of solvent and made up with water containing an emulsifier
concentration of 1000 ppm until the desired concentration is attained. To produce further test
concentrations, the preparation is diluted with emulsifier-containing water. In the event that addition of
ammonium salts or/and penetrants (rapeseed oil methyl ester) is required, these are each pipetted inin a

concentration of 1000 ppm after the finished formalation solution has been diluted.

Rice plants (Oryza sativa, var. Balilla) are treated by spraying with the active ingredient formulation in
the desired concentration and then populated with L3 larvae of the brown planthopper (Nilaparvata

fugens).

After the desired time, the feeding damage in % is determuned. 1{0{% means that no feeding damage is
found; 0% means that the feeding damage to the treated plant corresponds to that of the untreated

control.

In this test, for example, the following compound from the preparation examples shows good efficacy

compared to the known compound from WO2013018928 (see table):



WO 2015/121136 PCT/EP2015/652351
-1ii-
Substance Structure Animal species | Concentration | % efficacy dat*
Ex. I-21 \ MYZUPE ¢ 2.4 g/ha 85 14 dat
.\.«_ﬁs{;ziszv
NP ; 2 gh
; ’\I: i‘}’«‘mxﬂjﬁ}-tr‘h MYZUPE t 12 g/ba 98 14 dat
PR e MYZUPE t 2.4 g/ha 90  14dat
APHIGO ¢ 2.4 g/ha 98 7 dat
APHIGO ¢t 2.4 g/ha 65 7 dat
NEPHCI .16 ppm L 90 14 dat
NEPHCI 0.16 ppm a8 21 dat
NEPHCI 0.16 ppm 100 34 dat
NILALU 4 ppm 50 21 dat
NILALU 4 ppm 100 28 dat
Bx. $§ 5 MYZUFPE ¢ 2.4 g/ha 50 14 dat
PR N
known from . R S ‘
EAGPSEE JPEt 2 g/h } 14 de
W02013018928 D Te T 12 gha ¢ dat
WY e  MYZUPE 2.4 g/ha 0 14 dat
APHIGO ¢ 2.4 g/ha 15 7 dat
APHIGO t 2.4 g'ha 0 7 dat
NEPHCI 0.16 ppm 0 14 dat
NEPHCI 0.16 ppm ﬁ 21 dat
NEPHCI (.16 ppm 0 34 dat
NHLALU 4 ppm 35 21 dat
NILALU 20 28 dat

4 ppin
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It is to be understood that, if any prior art publication is referred to herein, such reference does not
constitute an admission that the publication forms a part of the common general knowledge in the art, in

Australia or any other country.
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Claims
1. Compounds of the formula (I)
(A%)
R /A“j:
N‘\AS I

in which

Al is nitrogen, =N*-O" or =C-R*,

A? is =N-R®, oxygen or sulphur,

A’ is oxygen,

At is nitrogen, =N*-O" or =C-R*,

A’ is =C-H,

R, is (C1-Ce)alkyl, (C1-Ce)haloalkyl, (Ci-Cs)cyanoalkyl, (Co-Ces)hydroxyalkyl,

(Ci-Ce)alkoxy-(Ci-Ce)alkyl, (C,-Ce)haloalkoxy-(C,-Ce)alkyl, (C»-Ce)alkenyl, (Cs-
Cs)alkenyloxy-(Ci-Cs)alkyl, (Ci-Ce)haloalkenyloxy-(C,-Ce)alkyl, (Cz-Ces)haloalkenyl,
(Cy-Cs)cyanoalkenyl, (C2-Ce)alkynyl, (C2-Co)alkynyloxy-(Ci-Ce)alkyl, (Co-
Cs)haloalkynyloxy-(C,-Cs)alkyl,  (C;-Cs)haloalkynyl, (C;-Cs)cyanoalkynyl, (Cs-
Cy)cycloalkyl, (Cs-Cg)cycloalkyl-(Cs-Cg)eycloalkyl,  (Ci-Cg)alkyl-(Cs-Cs)cycloalkyl,
halo(Cs-Cs)cycloalkyl, amino, (C;-Cg)alkylamino, di(C;-Ce)alkylamino, (Cs-
Cs)cycloalkylamino, (C,;-Cg)alkylcarbonylamino, (C;-Ce)alkylthio-(C,-Ce)alkyl, (Ci-
Cs)haloalkylthio-(C,-Cs)alkyl, (C1-Ce)alkylsulphinyl-(C;-Ce)alkyl, (Ci-
Cs)haloalkylsulphinyl-(C;-Ce)alkyl, (C1-Ce)alkylsulphonyl-(C-Cs)alkyl, (Ci-
Cs)haloalkylsulphonyl-(C;-Cs)alkyl, (Ci-Cs)alkoxy-(Ci-Ce)alkylthio-(Ci-Ce)alkyl, (Ci-
Cs)alkoxy-(Ci-Ce)alkylsulphinyl-(C;-Ce)alkyl,  (Ci-Cs)alkoxy-(Ci-Cg)alkylsulphonyl-
(Ci-Ce)alkyl, (C1-Ce)alkylcarbonyl-(C,-Ce)alkyl, (C,-Ce)haloalkylcarbonyl-(C;-
Cs)alkyl, (Ci-Cs)alkoxycarbonyl-(C;-Cs)alkyl, (C,-Ce)haloalkoxycarbonyl-(C;-Ce)alkyl,
(Ci-Ce)alkylsulphonylamino, aminosulphonyl-(C;-Ce)alkyl, (G-
Cs)alkylaminosulphonyl-(C,-Cs)alkyl, di(C;-Ce)alkylaminosulphonyl-(C,-Cs)alkyl,

or is (Cy-Cs)alkyl, (C,-Ce)alkoxy, (Cs2-Ce)alkenyl, (C2-Ce)alkynyl, (C3-Cg)cycloalkyl, each

of which is mono- or polysubstituted identically or differently by aryl, hetaryl or
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heterocyclyl, where aryl, hetaryl or heterocyclyl may each independently be mono- or
polysubstituted identically or differently by halogen, cyano, nitro, hydroxyl, amino,
carboxyl, carbamoyl, aminosulphonyl, (C;-Cs)alkyl, (C3-Cs)cycloalkyl, (C;-Cs)alkoxy,
(Ci-Co)haloalkyl, (Ci-Ce)haloalkoxy, (Ci-Cs)alkylthio, (C;-Ce)alkylsulphinyl, (C;-
Ce)alkylsulphonyl, (C;-Ce)alkylsulphimino, (C,-Cs)alkylsulphimino-(C;-C¢)alkyl, (C;-
Cs)alkylsulphimino-(C>-Cs)alkylcarbonyl, (C1-Ce)alkylsulphoximino, (Ci-
Cs)alkylsulphoximino-(C;-Cs)alkyl, (C,-Ce)alkylsulphoximino-(C,-Ce)alkylcarbonyl, (Ci-
Cs)alkoxycarbonyl, (Ci-Ce)alkylcarbonyl, (Cs-Cs)trialkylsilyl or benzyl, or

is aryl, hetaryl or heterocyclyl, each of which is unsubstituted or is mono- or
polysubstituted identically or differently by halogen, cyano, nitro, hydroxyl, amino,
carboxyl, carbamoyl, (C;-Ce)alkyl, (Cs3-Cs)cycloalkyl, (C,-Ce)-alkoxy, (Ci-Cs)haloalkyl,
(C1-Ce)haloalkoxy, (Ci-Ce)alkylthio, (Ci-Ce)alkylsulphinyl, (C;-Ce)alkylsulphonyl, (C;-
Cs)alkylsulphimino, (C;-Cg)alkylsulphimino-(C;-Cs)alkyl, (Ci-Cs)alkylsulphimino-(Cs-
Cs)alkylcarbonyl, (C,-Cs)alkylsulphoximino, (C;-Cs)alkylsulphoximino-(C,-Cs)alkyl,
(C1-Ce)alkylsulphoximino-(C>-Cg)alkylcarbonyl, (Ci-Ce)alkoxycarbonyl, (Ci-
Cs)alkylcarbonyl, (Cs-Ce)trialkylsilyl, (=O) (only in the case of heterocyclyl) or (=0),

(only in the case of heterocyclyl),

R% R?, R®and R* are each independently hydrogen, cyano, halogen, nitro, acetyl,

hydroxyl, amino, SCN, tri-(C;-Cs)alkylsilyl, (C3-Cs)cycloalkyl, (Cs-Cs)cycloalkyl-(Cs-
Cg)cycloalkyl, (C;-Ce)alkyl-(Cs-Cg)cycloalkyl, halo(Cs-Cs)cycloalkyl, (C,-Cg)alkyl,
(Ci-Ce)haloalkyl, (C,-Cg)cyanoalkyl, (C,-C¢)hydroxyalkyl, hydroxycarbonyl-(C,-Ce)-
alkoxy,  (C,-Ce)alkoxycarbonyl-(Ci-Ce)alkyl,  (Ci-Ces)alkoxy-(Ci-Ce)alkyl,  (Ca-
Cs)alkenyl,  (C»-Ces)haloalkenyl,  (C,-C¢)cyanoalkenyl,  (C:-Ce)alkynyl,  (Cs-
Cs)haloalkynyl, (C-Ces)cyanoalkynyl, (C,;-Cg)alkoxy, (Ci-Ce)haloalkoxy, (Ci-
Cs)cyanoalkoxy, (C;-Ce)alkoxycarbonyl-(Ci-Cs)alkoxy, (Ci-Ce)alkoxy-(C,-Cs)alkoxy,
(C1-Ce)alkylhydroxyimino, (C;-Cs)alkoxyimino, (C;-Ce)alkyl-(C,-Cg)alkoxyimino, (C;-
Ce)haloalkyl-(C,-Cs)alkoxyimino,  (C;-Ce)alkylthio,  (C;-Ce)haloalkylthio,  (C;-
Ce)alkoxy-(C,-Ce)alkylthio, (C;-Ce)alkylthio-(C;-Ce)alkyl, (Ci-Ce)alkylsulphinyl, (C;-
Ce)haloalkylsulphinyl, (C;-C¢)alkoxy-(C,-Ce)alkylsulphinyl, (C;-Ce)alkylsulphinyl-(C;-
Ces)alkyl, (C,-Ce)alkylsulphonyl, (C;-Cs)haloalkylsulphonyl, (C,-Ce)alkoxy-(C-
Cs)alkylsulphonyl, (C;-Ce)alkylsulphonyl-(C;-Cs)alkyl, (Ci-Cs)alkylsulphonyloxy, (Ci-
Ce)alkylcarbonyl, (C1-Ce)alkylthiocarbonyl, (C1-Ce)haloalkylcarbonyl, (Ci-
Ce)alkylcarbonyloxy, (C1-Ce)alkoxycarbonyl, (C1-Ce)haloalkoxycarbonyl,
aminocarbonyl, (C;-Cs)alkylaminocarbonyl, (C;-Cs)alkylaminothiocarbonyl, di(C;-
Cs)alkylaminocarbonyl, di(C;-Cs)alkylaminothiocarbonyl, (Cs-

Cs)alkenylaminocarbonyl, di(C,-Cg)-alkenylaminocarbonyl, (Cs-
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Cs)cycloalkylaminocarbonyl, (C,-Ce)alkylsulphonylamino, (C;-Cs)alkylamino, di(C;-

Cs)alkylamino, aminosulphonyl, (C1-Ce)alkylaminosulphonyl, di(Ci-

Cs)alkylaminosulphonyl, (C1-Ce)alkylsulphoximino, aminothiocarbonyl, (Ci-

Cs)alkylaminothiocarbonyl, di(C;-Cs)alkylaminothiocarbonyl, (C;-Cg)cycloalkylamino,
NHCO-(C;-Cs)alkyl ((Ci-Cs)alkylcarbonylamino),

is aryl or hetaryl, each of which is mono- or polysubstituted identically or differently,

where (in the case of hetaryl) at least one carbonyl group may optionally be present

and/or where possible substituents in each case are as follows: cyano, carboxyl, halogen,
nitro, acetyl, hydroxyl, amino, SCN, tri-(C,-Ce)alkylsilyl, (C;-Ce)alkyl, (C;-
Cs)haloalkyl, (C,-Cs)cyanoalkyl, (C,-C¢)hydroxyalkyl, hydroxycarbonyl-(C,-C¢)-

alkoxy,
Ce)alkenyl,

(C1-Ce)alkoxycarbonyl-(C,-Cg)alkyl,  (Ci-Ce)alkoxy-(Ci-Ce)alkyl,  (C»-
(C-Co)haloalkenyl,  (C»-Cs)cyanoalkenyl,  (C:-Ce)alkynyl,  (Cs-

Cs)haloalkynyl, (C,-Ces)cyanoalkynyl, (C-Cg)alkoxy, (Ci-Ce)haloalkoxy, (Ci-
Cs)cyanoalkoxy, (C;-Cg)alkoxycarbonyl-(Ci-Cs)alkoxy, (Ci-Ce)alkoxy-(C,-Cs)alkoxy,
(C1-Ce)alkylhydroxyimino, (C;-Cs)alkoxyimino, (C;-Ce)alkyl-(C,-Cg)alkoxyimino, (C;-
Cs)haloalkyl-(C;-Ce)alkoxyimino,  (C;-Ce)alkylthio,  (C;-Ce)haloalkylthio,  (Ci-
Cs)alkoxy-(Ci-Ce)alkylthio, (C;-Cs)alkylthio-(Ci-Cs)alkyl, (Ci-Ce)alkylsulphinyl, (C;-
Ce)haloalkylsulphinyl, (C;-C¢)alkoxy-(C,-Ce)alkylsulphinyl, (C;-Ce)alkylsulphinyl-(C;-

Ce)alkyl,

(Ci-Ce)alkylsulphonyl,  (C,-Ce)haloalkylsulphonyl,  (C;-Cs)alkoxy-(C;-

Cs)alkylsulphonyl, (C;-Ce)alkylsulphonyl-(C;-Cs)alkyl, (Ci-Cs)alkylsulphonyloxy, (Ci-
Ce)alkylcarbonyl, (C1-Ce)haloalkylcarbonyl, (C1-Cg)alkylcarbonyloxy, (Ci-

Cs)alkoxycarbonyl, (C1-Ce)haloalkoxycarbonyl, aminocarbonyl, (Ci-

Cs)alkylaminocarbonyl, di(C;-Cg)alkylaminocarbonyl, (C-Ce)alkenylaminocarbonyl,

di(C,-Ce)-alkenylaminocarbonyl, (C3-Cy)cycloalkylaminocarbonyl, (Ci-

Ce)alkylsulphonylamino, (C;-Cs)alkylamino, di(C;-Cs)alkylamino, aminosulphonyl,

(C1-Ce)alkylaminosulphonyl, di(C;-Ce)alkylaminosulphonyl, (C,-Cs)alkylsulphoximino,

aminothiocarbonyl, (C,-Cs)alkylaminothiocarbonyl, di(C;-Cs)alkylaminothiocarbonyl,

(C5-Cy)cycloalkylamino,

R is (C-Ce)alkyl, (C-Cs)haloalkyl, (Ci-Ce)cyanoalkyl, (C,-Ce)hydroxyalkyl, (Ci-
Cs)alkoxy-(Ci-Ce)alkyl, (C1-Ce)haloalkoxy-(C;-Ce)alkyl, (Cy-Ce)alkenyl, (Co-
Ce)alkenyloxy-(Ci-Cs)alkyl, (Cz-Ce)haloalkenyloxy-(C,-Ce)alkyl, (Cz-Cs)haloalkenyl,
(C»-Cs)cyanoalkenyl, (Cy-Ce)alkynyl, (C2-Co)alkynyloxy-(C;-Ce)alkyl, (Csr-
Ce)haloalkynyloxy-(Ci-Ce)alkyl,  (C»-Cs)haloalkynyl,  (C:-Cs)cyanoalkynyl, (Cs-
Cg)cycloalkyl, (C;-Cg)cycloalkyl-(Cs-Cs)cycloalkyl, (Ci-Cs)alkyl-(Cs-Csg)cycloalkyl,
halo(Cs-Cg)cycloalkyl, (C1-Cg)alkylthio-(C,-Ce)alkyl, (Ci-Cs)haloalkylthio-(C,-

Cs)alkyl,
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Cs)alkoxy-(Ci-Ce)alkylthio-(C;-Cg)alkyl,

Cs)alkylamino-(C,-Cg)alkyl,

di(C,-Cs)alkylamino-(C;-Cs)alkyl

Cg)cycloalkylamino-(C;-Cs)alkyl,

n 10, 1 or 2;

excluding compounds of the formula (I) in which:

(C1-Ce)haloalkylsulphonyl-(C;-Ce)alkyl,

(G-

(C1-Ce)alkoxy-(C,-Ce)alkylsulphinyl-(C;-
Cs)alkyl, (C;-Cs)alkoxy-(Ci-Cs)alkylsulphonyl-(C;-Cs)alkyl, (Ci-Ce)alkylcarbonyl-(C;-
Cs)alkyl, (C,-Ce)haloalkylcarbonyl-(C;i-Ce)alkyl, (Ci-Cs)alkoxycarbonyl-(C,-Ce)alkyl,
(C1-Ce)haloalkoxycarbonyl-(Ci-Ce)alkyl,

aminocarbonyl-(C;-C¢)alkyl,

R?is CF3, A% is N-methyl, A* is O, A* is CH, A® is CH, and

R!, R*®, A!', R?® and n are each as defined in the table below:

R! R?® Al R n
CH; H N H 0
CH; H N CF; 0
CH; H N Br 0
CH; H N Cl 0
CH;, H N H 1
CH;, H N CF; 1
CH; H N Br 1
CH; H N Cl 1
CH; H N H 2
CH; H N CF; 2
CH; H N Br 2
CH;, H N Cl 2

CH,CH; H N H 0
CH,CH; H N CF; 0
CH,CH; H N Br 0
CH,CH; H N Cl 0
CH,CH; H N H 1
CH,CH; H N CF; 1
CH,CH; H N Br 1
CH,CH; H N Cl 1
CH,CH; H N H 2
CH,CH; H N CF; 2
CH,CH; H N Br 2
CH,CH; H N Cl 2
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R! R Al R n
CH; H CH H 0
CH; H CH CF; 0
CH; H CH Br 0
CH; H CH Cl 0
CH; H CH H 1
CH; H CH CF; 1
CH; H CH Br 1
CH; H CH Cl 1
CH; H CH H 2
CH; H CH CF; 2
CH; H CH Br 2
CH; H CH Cl 2

CH,CH; H CH H 0
CH,CH; H CH CF; 0
CH,CH; H CH Br 0
CH,CH; H CH Cl 0
CH,CH; H CH H 1
CH,CH; H CH CF; 1
CH,CH; H CH Br 1
CH,CH; H CH Cl 1
CH,CH; H CH H 2
CH,CH; H CH CF; 2
CH,CH; H CH Br 2
CH,CH; H CH Cl 2
CH,CH; 3-CH; N H 0
CH,CH; 3-CH; N CF; 0
CH,CH; 3-CH; N Br 0
CH,CH; 3-CH; N Cl 0
CH,CH; 3-CH; N H 1
CH,CH; 3-CH; N CF; 1
CH,CH; 3-CH; N Br 1
CH,CH; 3-CH; N Cl 1
CH,CH; 3-CH; N H 2
CH,CH; 3-CH; N CF; 2
CH,CH; 3-CH; N Br 2
CH,CH; 3-CH; N Cl 2
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and excluding compounds of the formula (I) in which A® is O, A* is CH, R? is H, R! is CH,CH3,
nis 2, A’is CH, and R, R? A? and A' are each as defined in the table below:

R3 RZa AZ Al
CF3 CF; O N
CF; CF; O CH
CF; H O N
CF; H O CH
CF; CF; S N
CF; CF; S CH
CF; H S N
CF; H S CH
CF; OCHF; NCH; N

Br CF; NCH3 N

2. Compounds of the formula (I) according to Claim 1 in which

Al is nitrogen, =N*-O" or =C-R*,
A? is -N-R® oxygen or sulphur,
A3 is oxygen,

At is nitrogen, =N*-O" or =C-R*,
A3 is =C-H,

R! is (Ci-Cyalkyl, (Ci-Cs)hydroxyalkyl, (C;-Cs)haloalkyl, (C:-Cs)cyanoalkyl, (Ci-
Cs)alkoxy-(Ci-Cs)alkyl, (Ci-Cs)haloalkoxy-(C;-Cs)alkyl, (Cyx-Cy)alkenyl, (Cs-
Ca)alkenyloxy-(Ci-Cys)alkyl, (Cz-Cs)haloalkenyloxy-(Ci-Cs)alkyl, (Cz-Cs)haloalkenyl,
(Ca-Cs)cyanoalkenyl, (Cy-Cy)alkynyl, (Ca-Cy)alkynyloxy-(Ci-Ca)alkyl, (Cs-
Caq)haloalkynyloxy-(C,-Cs)alkyl,  (C:-Cs)haloalkynyl, (C:-Cs)cyanoalkynyl, (Cs-
Cs)cycloalkyl,  (Cs-Cg)cycloalkyl(Cs-Cs)cycloalkyl,  (C,-Cs)alkyl-(Cs-Cs)cycloalkyl,

halo(C3-Cs)cycloalkyl, (C1-Cy)alkylamino, di(C,-Cg)alkylamino, (Cs-
Cs)cycloalkylamino, (C,-Cs)alkylcarbonylamino, (C;-Cs)alkylthio-(C:-Cs)alkyl, (C;-
Ca)haloalkylthio-(C;-Cas)alkyl, (C1-Cy)alkylsulphinyl-(C;-Cg)alkyl, (Ci-
Ca)haloalkylsulphinyl-(C;-Cs)alkyl, (C1-Cy)alkylsulphonyl-(Ci-Cqs)alkyl, (Ci-
Ca)alkylcarbonyl-(C;-Cs)alkyl, (Cy-Cs)haloalkylcarbonyl-(C;-Ca)alkyl, (Ci-

Ca)alkylsulphonylamino,
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or is (C;-Ca)alkyl, (Ci-Cs)alkoxy, (Cs-Cs)alkenyl, (C>-Cs)alkynyl, (Cs-Cs)cycloalkyl,
each of which is optionally mono- or disubstituted identically or differently by aryl,
hetaryl or heterocyclyl, where aryl, hetaryl and heterocyclyl may each optionally be
mono- or disubstituted identically or differently by halogen, cyano, carbamoyl,
aminosulphonyl, (C;-Cs)alkyl, (C3-Cs)cycloalkyl, (C-Cs)alkoxy, (Ci-Cs)haloalkyl, (C;-
Cas)haloalkoxy, (C,-Cs)alkylthio, (C;-Ca)alkylsulphinyl, (C;-Cs)alkylsulphonyl, (C;-
Ca)alkylsulphimino, or

is aryl, hetaryl or heterocyclyl, each of which is optionally mono- or disubstituted
identically or differently by halogen, cyano, carbamoyl, (C,-Cs)alkyl, (C3-Cs)cycloalkyl,
(Ci-Cq)-alkoxy,  (Ci-Cs)haloalkyl, (Ci-Cs)haloalkoxy,  (Ci-Cs)alkylthio, (Ci-
Ca)alkylsulphinyl, (C1-Cs)alkylsulphonyl, (C1-Cy)alkylsulphimino, (Ci-
Cs)alkylsulphoximino, (C;-Cs)alkylcarbonyl, (C3-Cs)trialkylsilyl, (=O) (only in the case
of heterocyclyl) or (=O), (only in the case of heterocyclyl),

R* R?, R? and R* are each independently hydrogen, cyano, halogen, nitro, acetyl, hydroxyl,

amino, SCN, tri-(C,-Cy)alkylsilyl,  (C3-Cg)cycloalkyl, (Cs-Cs)cycloalkyl-(Cs-
Cs)cycloalkyl, (Ci-Cs)alkyl-(Cs-Cs)cycloalkyl, halo(Cs-Cs)cycloalkyl,  (C,-Ca)alkyl,
(Ci-Cs)haloalkyl, (C,-Cs)cyanoalkyl, (Ci-Cs)hydroxyalkyl, (C,-Cs)alkoxy-(C,-Cs)alkyl,
(Ca-Cy)alkenyl, (C:-Cs)haloalkenyl, (C:-Cs)cyanoalkenyl, (C:-Cs)alkynyl, (C»-
Cs)haloalkynyl, (C,-Cs)cyanoalkynyl, (C,;-Cs)alkoxy, (Ci-Cs)haloalkoxy, (Ci-
Cs)cyanoalkoxy,  (Ci-Cs)alkoxy-(Ci-Cs)alkoxy,  (Ci-Cs)alkylhydroxyimino, (C-
Cs)alkoxyimino, (C1-Cy)alkyl-(C;-Cs)alkoxyimino, (C1-Cs)haloalkyl-(C;-
Ca)alkoxyimino, (C;-Cs)alkylthio, (C,-Cs)haloalkylthio, (C;-Ca)alkylthio-(C;-Cs)alkyl,
(C1-Cy)alkylsulphinyl, (C;-Cs)haloalkylsulphinyl, (C;-Cas)alkylsulphinyl-(C;-Cs)alkyl,
(C1-Cy)alkylsulphonyl, (Ci-Cas)haloalkylsulphonyl, (C;-Cs)alkylsulphonyl-(C;-Ca)alkyl,
(C1-Cs)alkylsulphonyloxy, (C1-Cg)alkylcarbonyl, (Ci-Cs)haloalkylcarbonyl,
aminocarbonyl, aminothiocarbonyl, (C1-Cy)alkylaminocarbonyl, di(C;-
Ca)alkylaminocarbonyl,  (Ci-Cs)alkylsulphonylamino, (C,-Cs)alkylamino,  di(Ci-
Ca)alkylamino, aminosulphonyl, (C1-Cs)alkylaminosulphonyl, di(Ci-
Ca)alkylaminosulphonyl, aminothiocarbony]l, NHCO-(C,-Cs)alkyl (Cy-
Ca)alkylcarbonylamino),

is phenyl or hetaryl, each of which is mono- or disubstituted identically or differently,
where (in the case of hetaryl) at least one carbonyl group may optionally be present
and/or where possible substituents in each case are as follows: cyano, halogen, nitro,
acetyl, amino, (C;-Cs)alkyl, (Ci-Cas)haloalkyl, (Ci-Cas)cyanoalkyl, (C;-Cs)hydroxyalkyl,
(C1-Cy)alkoxy-(Ci-Ca)alkyl, (Cr-Cs)alkenyl, (C,-Cas)haloalkenyl, (C,-Cs)cyanoalkenyl,
(Co-Cyalkynyl, (Ci-Cs)haloalkynyl, (C:-Cs)cyanoalkynyl, (Ci-Cs)alkoxy, (Ci-
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Cas)haloalkoxy, (C1-Cs)cyanoalkoxy, (C1-Cs)alkoxy-(Ci-Cas)alkoxy, (Ci-
Cs)alkylhydroxyimino, (C;-Cs)alkoxyimino, (C;-Cs)alkyl-(C,-Cs)alkoxyimino, (Ci-
Cs)haloalkyl-(C;-Cs)alkoxyimino,  (C;-Cs)alkylthio,  (C;-Cs)haloalkylthio,  (Ci-
Ca)alkylthio-(Ci-Cs)alkyl, (Ci-Cs)alkylsulphinyl, (C;-Cs)haloalkylsulphinyl, (C;i-
Ca)alkylsulphinyl-(C;-Ca)alkyl, (Ci-Ca)alkylsulphonyl, (Ci-Cas)haloalkylsulphonyl, (Ci-
Ca)alkylsulphonyl-(C,-Cas)alkyl, (C;-Cas)alkylsulphonyloxy, (Ci-Cas)alkylcarbonyl, (C;-
Ca)haloalkylcarbonyl, aminocarbonyl, (C1-Cys)alkylaminocarbonyl, di(C;-
Ca)alkylaminocarbonyl,  (C;-Cs)alkylsulphonylamino, (C,-Cs)alkylamino,  di(C;-
Cs)alkylamino, aminosulphonyl, (C1-Cs)alkylaminosulphonyl, di(Ci-
Cs)alkylaminosulphonyl,

R® is (Ci-Cyalkyl, (Ci-Cs)haloalkyl, (C;-Cs)cyanoalkyl, (C,-Cs)hydroxyalkyl, (C;-
Cs)alkoxy-(Ci-Cas)alkyl, (C1-Cs)haloalkoxy-(C;-Cs)alkyl, (Cy-Cy)alkenyl, (Cs-
Cs)alkenyloxy-(C,-Cs)alkyl, (C:-Cs)haloalkenyloxy-(C,-Cs)alkyl, (C>-Cs)haloalkenyl,
(C2-Cs)cyanoalkenyl, (Cy-Cy)alkynyl, (Ca-Cy)alkynyloxy-(Ci-Cs)alkyl, (Csr-
Ca)haloalkynyl, (C;-Ce)cycloalkyl, (C3-Cs)cycloalkyl-(Cs-Cs)cycloalkyl, (C;-Ca)alkyl-
(C3-Co)cycloalkyl, halo(C;-Cs)cycloalkyl, (Ci-Ca)alkylthio-(C,-Cs)alkyl, (Ci-
Cs)haloalkylthio-(C;-Cs)alkyl, (C1-Cy)alkylsulphinyl-(C;-Cs)alkyl, (Ci-
Ca)haloalkylsulphinyl-(C,-Cs)alkyl, (C-Cy)alkylsulphonyl-(C;-Cas)alkyl, (Ci-
Cs)haloalkylsulphonyl-(Ci-Cs)alkyl, (C:-Cs)alkoxy-(Ci-Cas)alkylthio-(C,-Ca)alkyl, (Ci-
Cs)alkylcarbonyl-(C,-Cs)alkyl,

n 180, 1 or 2.
3. Compounds of the formula (1) according to Claim 1 in which
Al is nitrogen or =C-R?,

A’ is -N-R’ or oxygen,
Al is oxygen,

A* is nitrogen or =C-R?,
A® i1s =C-H,

R! is  (Ci-Cylalkyl, (C,-Cs)hydroxyalkyl, (Ci-Cs)haloalkyl, (C:-Cs)alkenyl, (C»-
Cas)haloalkenyl,  (C>-Cs)alkynyl, (C:-Cs)haloalkynyl, (Cs3-Ce)cycloalkyl, (Ci-
Ca)alkylthio-(C;-Cs)alkyl, (C;-Ca)alkylsulphinyl-(Ci-Cs)alkyl, (C,-Cs)alkylsulphonyl-
(C1-Cy)alkyl,
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or is (C-Cs)alkyl optionally monosubstituted by phenyl, pyridyl, pyrimidyl, pyridazinyl,
pyrazinyl, pyrazolyl, triazolyl, thiazolyl, tetrazolyl, piperazinyl, tetrahydrofuryl or
oxetanyl, where phenyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrazolyl, triazolyl,
thiazolyl, tetrazolyl, piperazinyl, tetrahydrofuryl or oxetanyl may each optionally be
mono- or disubstituted identically or differently by halogen, (C,-Cs)alkyl or (C;-
Ca)haloalkyl, or

R! is phenyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrazolyl, triazolyl, thiazolyl,
tetrazolyl, piperazinyl, tetrahydrofuryl or oxetanyl, each of which is optionally mono- or
disubstituted identically or differently by halogen, (Ci-Cs)alkyl or (C;-Cs)haloalkyl,

R* is hydrogen, cyano, aminocarbonyl, halogen, (C;-Cs)alkyl, (C;-Cs)haloalkyl, (C-
Cas)haloalkoxy, (C,-Cs)alkylthio, (C;-Ca)alkylsulphinyl, (C;-Cs)alkylsulphonyl, (C;-
Ca)haloalkylthio, (Ci-Cas)haloalkylsulphinyl or (C;-Ca)haloalkylsulphonyl,

R*  ishydrogen, (Ci-Cs)alkoxy, (Ci-Cs)haloalkyl, NHCO-(C,-Cs)alkyl or halogen,

R3 is hydrogen, halogen, (C;-Cs)alkyl, (C,-Cs)haloalkyl, (C;-Cs)haloalkoxy, (C;-
Ca)alkylthio, (C;-Cs)alkylsulphinyl, (C;-Cas)alkylsulphonyl, (C,-Cs)haloalkylthio, (Ci-
Ca)haloalkylsulphinyl, (C;-Cas)haloalkylsulphonyl, or is phenyl, pyrazolyl or imidazolyl,
each of which is optionally monosubstituted by trifluoromethyl,

R* 1s hydrogen, halogen, cyano or (C,-Cs)alkyl,

R® is (C1-Cs)alkyl or (C;-Cs)alkoxy-(C,-Ca)alkyl,

n 150, 1 or 2.

4. Compounds of the formula (1) according to Claim 1 in which

Al is nitrogen or =C-R?,

A? is -N-R” or oxygen,

A’ is oxygen,

A* is nitrogen or =C-H,

A° 1s =C-H,

R! is methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, tert-butyl, cyclobutyl,

hydroxyethyl  (-CH,-CH,-OH), fluoromethyl, difluoromethyl, trifluoromethyl,
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fluoroethyl, difluoroethyl, trifluoroethyl, tetrafluoroethyl, pentafluoroethyl, -(CH>),-S-
CaHs,

-(CHz)z-SOz-Csz or N

R* is hydrogen, cyano, aminocarbonyl (CONH;), fluoromethyl, difluoromethyl,
trifluoromethyl, fluoroethyl,  difluoroethyl,  trifluoroethyl, tetrafluoroethyl,
pentafluoroethyl, trifluoromethoxy, difluorochloromethoxy, dichlorofluoromethoxy,
trifluoromethylthio, trifluoromethylsulphonyl, trifluoromethylsulphinyl, fluorine or
chlorine,

R*® is hydrogen, methoxy, ethoxy, trifluoromethyl, methylcarbonylamino (NHCO-methyl),
fluorine or chlorine,

R? is fluorine, chlorine, fluoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl,
difluoroethyl, trifluoroethyl, tetrafluoroethyl, pentafluoroethyl, trifluoromethoxy,
difluorochloromethoxy, dichlorofluoromethoxy, trifluoromethylthio,
trifluoromethylsulphonyl, trifluoromethylsulphinyl, or 1is phenyl, pyrazol-1-yl or
imidazol-1-yl, each of which is optionally monosubstituted by trifluoromethyl,

R4 is hydrogen, fluorine, chlorine, bromine or cyano,

R® is methyl, ethyl, i-propyl, methoxymethyl or methoxyethyl,

n 150, 1 or 2.

5. Compounds of the formula (I) according to Claim 1 in which

Al is nitrogen (N) or =C-H,

A’ is -N-CHj3 or oxygen (O),

A’ is oxygen,

At is nitrogen (N) or =C-H,

A° 1s =C-H,

R! is methyl, ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl, tert-butyl, cyclobutyl,

hydroxyethyl  (-CH;-CH,-OH), fluoromethyl, difluoromethyl, trifluoromethyl,
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fluoroethyl, difluoroethyl, trifluoroethyl, tetrafluoroethyl, pentafluoroethyl, -(CH,),-S-
CoHs,

O
-(CH,)2-S0,-C,Hs or (oxetan-3-yl),

R* is hydrogen, cyano, aminocarbonyl (CONH;), fluoromethyl, difluoromethyl,
trifluoromethyl, fluoroethyl,  difluoroethyl,  trifluoroethyl, tetrafluoroethyl,
pentafluoroethyl, trifluoromethoxy, trifluoromethylthio, trifluoromethylsulphonyl,
trifluoromethylsulphinyl, fluorine or chlorine,

R is hydrogen, methoxy, ethoxy, trifluoromethyl, methylcarbonylamino (NHCO-methyl),
fluorine or chlorine,

R3 is fluorine, chlorine, fluoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl,
difluoroethyl, trifluoroethyl, tetrafluoroethyl, pentafluoroethyl, trifluoromethoxy,
trifluoromethylthio, trifluoromethylsulphonyl, trifluoromethylsulphinyl, or is phenyl,

N
() !
N N
| (pyrazol-1-yl) or | (imidazol-1-yl), each of which is optionally
monosubstituted by trifluoromethyl,
n 150, 1 or 2.
6. Compounds of the formula (I) according to Claim 1 in which

Al is nitrogen (N) or =C-H,

A’ is =N-CH3 or oxygen (O),

A’ is oxygen,

A* is nitrogen (N) or =C-H,

A° 1s =C-H,

R! is methyl, ethyl, n-propyl, i-propyl, trifluoromethyl, -CH,-CH,-F, -CH>-CH,-OH,

-(CH)2-S-C;Hs, -(CH2)2-S0,-C,Hs or ,

R2a

is hydrogen, trifluoromethyl, cyano, CONHa, fluorine or chlorine,
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R?  is hydrogen, chlorine, trifluoromethyl, methoxy or NHCOCH3,

R3 is pentafluoroethyl, trifluoromethyl, chlorine, 4-CF3(CsHa), 4-(CF3)pyrazol-1-yl,

3-(CF3)pyrazol-1-yl or 4-(CF3)imidazol-1-yl,

n 10, 1 or 2.

7. Compounds of the formula (1) according to any one of Claims 1, 2, 3, 4, 5 or 6, in which R!, R,

R3, A!, A%, A3, A% A’ and n are each as defined in any one of Claims 1, 2, 3, 4, 5 or 6, and

R? is acetyl, amino, SCN, tri-(C,-C¢)alkylsilyl, (Cs-Cs)cycloalkyl, (Cs-Cs)cycloalkyl-(Cs-

Cy)cycloalkyl, (C,-Ce)alkyl(Cs-Cg)cycloalkyl, halo(Cs-Cs)cycloalkyl,

(Cy-Ce)alkenyl,

(C2-Co)haloalkenyl, (C>-Ce)cyanoalkenyl, (C>-Ce)alkynyl, (C:-Ce)haloalkynyl, (C,-
(Ci-Co)haloalkoxy, (C,-Ce)alkoxycarbonyl-(C,-

Cs)cyanoalkynyl,  (C;-Ce)alkoxy,

Cs)alkoxy, (Ci-Cs)alkoxy-(C;-
Cs)alkoxyimino, (Ci-Ce)alkyl-(C,-Ce)alkoxyimino,

Cs)alkoxy, (C1-Cg)alkylhydroxyimino,

(Ci-

(C1-Ce)haloalkyl-(C;-

Cs)alkoxyimino, (C,-Cg)alkylthio, (Ci-Cs)haloalkylthio, (Ci-Ce)alkoxy-(Ci-Ce)alkylthio,
(C1-Ce)alkylsulphinyl, (C;-Ce)haloalkylsulphinyl, (C,-Cg)alkoxy-(C,-Cs)alkylsulphinyl,

(C1-Ce)alkylsulphonyl, (Ci-Ce)haloalkylsulphonyl,

Ce)alkylsulphonyl, (C1-Ce)alkylsulphonyloxy, (C1-Cg)alkylcarbonyl,

Cs)alkylthiocarbonyl,  (C;-Cs)haloalkylcarbonyl,  (C,-Cs)alkylcarbonyloxy,

Cs)alkoxycarbonyl, (C1-Ce)haloalkoxycarbonyl, aminocarbonyl,

(C1-Cs)alkoxy-(C;-

(Ci-
(Ci-
(G-

Cs)alkylaminocarbonyl, (C;-Cs)alkylaminothiocarbonyl, di-(C;-Cs)alkylaminocarbonyl,
(Cs2-Cs)alkenylaminocarbonyl, di-(C2-Ce)-

di-(C,-Ce)alkylaminothiocarbonyl,

alkenylaminocarbonyl, (Cs3-Cs)cycloalkylaminocarbonyl, (C;-Cs)alkylsulphonylamino,

(C1-Ce¢)alkylamino, di-(C,-Ce)alkylamino, aminosulphonyl,

Ce)alkylaminosulphonyl, di-(C;-Cs)alkylaminosulphonyl,

(Ci-

(C1-Ce)alkylsulphoximino,

aminothiocarbonyl, (C;-Cs)alkylaminothiocarbonyl, di-(C;-Cs)alkylaminothiocarbonyl,
(C3-Cy)cycloalkylamino, NHCO-(C,-Ce)alkyl ((C,-Cs)alkylcarbonylamino),

is in each case optionally singly or multiply, identically or differently substituted

hetaryl, where at least one carbonyl group may optionally be present and/or where

possible substituents in each case are as follows: cyano, carboxyl, halogen, nitro, acetyl,

hydroxyl, amino, SCN, tri-(C;-Ce)alkylsilyl, (Ci-Cs)alkyl, (C;-Ces)haloalkyl,

Cs)cyanoalkyl, (Ci-Cs)hydroxyalkyl, hydroxycarbonyl-(C,-Ce)-alkoxy,

Cs)alkoxycarbonyl-(C,-Ce)alkyl,

(Ci-Ce)alkoxy-(Ci-Ce)alkyl, (C2-Cs)alkenyl,

Ce)haloalkenyl, (C:-Ce)cyanoalkenyl, (C:-Ce)alkynyl, (C;-Cs)haloalkynyl,

Cs)cyanoalkynyl,  (C,-Ce)alkoxy,
Ce)alkoxycarbonyl-(C,-C¢)alkoxy,
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Ce)alkylhydroxyimino, (C,-Ces)alkoxyimino, (C;-Ce)alkyl-(C;i-Cs)alkoxyimino, (C;-

Cs)haloalkyl-(C;-Cs)alkoxyimino,

(Ci-Ce)alkylthio,  (C,-Cs)haloalkylthio,

(Ci-

Cs)alkoxy-(Ci-Ce)alkylthio, (C,-Cs)alkylthio-(Ci-Ce)alkyl, (C,-Ce)alkylsulphinyl, (C;-
Ce)haloalkylsulphinyl, (C;-Cs)alkoxy-(C;-Cs)alkylsulphinyl, (C;-Ce)alkylsulphinyl-(C;-

Ce)alkyl, (C;-Cg)alkylsulphonyl,

(C1-Ce)haloalkylsulphonyl,

(Ci-Cs)alkoxy-(C;-

Cs)alkylsulphonyl, (Ci-Ce)alkylsulphonyl-(C,-Cs)alkyl, (C,-C¢)alkylsulphonyloxy, (C;-

Ce)alkylcarbonyl,

Cs)alkoxycarbonyl,

(C1-Ce)haloalkylcarbonyl,

(C1-Ce)alkylcarbonyloxy,

(C1-Ce)haloalkoxycarbonyl, aminocarbonyl,

(Ci-
(G-

Cs)alkylaminocarbonyl, di-(C;-Cs)alkylaminocarbonyl, (C-Ce)alkenylaminocarbonyl,

di-(C>-Ce)-alkenylaminocarbonyl,

(C5-Cg)cycloalkylaminocarbonyl,

(Ci-

Ce)alkylsulphonylamino, (C,-C¢)alkylamino, di-(C,-Ce)alkylamino, aminosulphonyl,

(C1-Ce)alkylaminosulphonyl,

di-(C,-Cs)alkylaminosulphonyl,

Cs)alkylsulphoximino, aminothiocarbonyl, (C;-Cs)alkylaminothiocarbonyl,

Cs)alkylaminothiocarbonyl, (C3-Cs)cycloalkylamino.

(Ci-
di-(C-

8. Compounds of the formula (I) according to any one of Claims 1, 2, 3, 4, 5 or 6, in which R!, R*,

R3, A', A%, A3, A*, A® and n are each as defined in any one of Claims 1, 2, 3, 4, 5 or 6, and

R* is acetyl, amino, SCN, tri-(Ci-Cs)alkylsilyl, (C3-Ces)cycloalkyl, (C3-Ce)cycloalkyl-(Cs-
Cs)cycloalkyl, (C,-Cs)alkyl(C3-Ce)cycloalkyl, halo(Cs-Cs)cycloalkyl, (C»-Cas)alkenyl,
(C2-Cy)haloalkenyl, (C:-Cs)cyanoalkenyl, (C:-Cs)alkynyl, (C:-Cas)haloalkynyl, (C»-
Cs)cyanoalkynyl, (Ci-Cas)alkoxy, (Ci-Cas)haloalkoxy, (Ci-Cs)alkoxy-(Ci-Cs)alkoxy, (Ci-
Cs)alkylhydroxyimino, (C,-Cs)alkoxyimino, (C;-Cs)alkyl-(C,-Cs)alkoxyimino, (C,-

Ca)haloalkyl-(C,-Cs)alkoxyimino,

Ca)alkylsulphinyl,

Cs)haloalkylsulphonyl,

(C1-Cs)haloalkylsulphinyl,

(Ci-Cy)alkylthio,  (C;-Cs)haloalkylthio,

(C1-Cy)alkylsulphonyl,

(Ci-Ca)alkylsulphonyloxy,  (C,-Cs)alkylcarbonyl,

(Ci-
(Ci-
(Ci-

Ca)haloalkylcarbonyl, aminocarbonyl, aminothiocarbonyl, (C;-Cs)alkylaminocarbonyl,

di-(C,-Cs)alkylaminocarbonyl, (C;-Cs)alkylsulphonylamino, (C,-Cs)alkylamino, di-(C;-

Ca)alkylamino,

aminosulphonyl, (C1-Cy)alkylaminosulphonyl,

Ca)alkylaminosulphonyl, aminothiocarbonyl,

Ca)alkylcarbonylamino),

NHCO-(C)-Ca)alkyl

di-(C,-
((Ci-

is in each case singly or doubly, identically or differently substituted hetaryl, where at

least one carbonyl group may optionally be present and/or where possible substituents

in each case are as follows: cyano, halogen, nitro, acetyl, amino, (C;-Ca)alkyl, (Ci-

Ca)haloalkyl, (Ci-Cs)cyanoalkyl, (C;-Cs)hydroxyalkyl, (Ci-Cas)alkoxy-(Ci-Ca)alkyl, (Co-

Cs)alkenyl,  (C:-Cs)haloalkenyl,

Ca)haloalkynyl,
Ca)cyanoalkoxy,
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Cs)alkoxyimino, (Ci-Ca)alkyl-(C,-Cs)alkoxyimino, (C1-Cs)haloalkyl-(C;-
Cs)alkoxyimino, (C;-Cs)alkylthio, (Ci-Cs)haloalkylthio, (C;-Cs)alkylthio-(C,-Cs)alkyl,
(C1-Cy)alkylsulphinyl, (C;-Cas)haloalkylsulphinyl, (C;-Cs)alkylsulphinyl-(C,-Cs)alkyl,
(C1-Cy)alkylsulphonyl, (C,-Cs)haloalkylsulphonyl, (C;-Ca)alkylsulphonyl-(C;-Cs)alkyl,
(C1-Cs)alkylsulphonyloxy, (Ci-Cy)alkylcarbonyl, (Ci-Cs)haloalkylcarbonyl,
aminocarbonyl, (C;-Cs)alkylaminocarbonyl,  di-(C,-Cs)alkylaminocarbonyl, (C;-
Cs)alkylsulphonylamino, (C;-Cs)alkylamino, di-(Ci-Cs)alkylamino, aminosulphonyl,
(C1-Cy)alkylaminosulphonyl, di-(C;-Cas)alkylaminosulphonyl.

Compounds of the formula (I) according to any one of Claims 1, 2, 3, 4, 5 or 6, in which R!, R*,

R3, A', A%, A3, A*, A® and n are each as defined in any one of Claims 1, 2, 3, 4, 5 or 6, and

R?®  is(C;-Cs)alkoxy or NHCO-(C;-Cs)alkyl.

Compounds of the formula (I) according to any one of Claims 1, 2, 3, 4, 5 or 6, in which R!, R*,

R3, A', A%, A3, A*, A® and n are each as defined in any one of Claims 1, 2, 3, 4, 5 or 6, and

R*™  is methoxy, ethoxy or NHCO-methyl.

Compounds of the formula (I) according to any one of Claims 1, 2, 3, 4, 5 or 6, in which R', R%,

R3, A!, A%, A3, A% A’ and n are each as defined in any one of Claims 1, 2, 3, 4, 5 or 6, and

R?®  is methoxy or NHCOCH;.

Composition, characterized by a content of at least one compound of the formula (1) according

to Claim 1 and customary extenders and/or surfactants.

Method for controlling pests, characterized in that a compound of the formula (1) according to
Claim 1 or a composition according to Claim 12 is allowed to act on the pests and/or their

habitat.

Use of a compound of the formula (I) according to Claim 1 or of a composition according to

Claim 12 for controlling pests.

Compounds of the formula (11a)

3
Rﬁmz
NS~ “NH

CH,§ (11a)
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in which

R? is (C,-Cs)haloalkyl, (C,-Cs)haloalkoxy, (Ci-Cs)haloalkylthio, (C,-Cs)haloalkylsulphinyl or
(Ci1-Cs)haloalkylsulphonyl, where R? is not CF5 or CHF-.

Compounds of the formula (1la) according to Claim 15 in which

R? is CH:F, CoHsF, CoHsFa, CoHaF3, CoHFs, CoFs, n-CsFo, i-CsF7, OCHLF, SCH2F, SOCH:F,
SO,CH,F, OCHF,, SCHF>, SOCHF>, SO.CHF>, OCF;, OCF>Cl, OCFCl,, SCF3, SOCFs3,
SO.CF;, OCyH4F, SC.HsF, SOCHsF, SO.,CoHsF, OC,HsF,, SCHsF,, SOCHsk,
SOC2HsF>, OCoHaF;, SCoHoF3, SOCHaF;, SO2CoHaF;, OCHFE,, SCoHFs, SOC,HE,,
SO,CoHF4, OCoFs, SCoFs, SOCyFs, SO2C,Fs, n-OCsF7, n-SCsF7, n-SOC;F7, n-SO,CsF5,
1-OC;F7, 1-SC3F7, 1-SOC;3F7 or 1-SO,.C3F5.

Compounds of the formula (1la) according to Claim 15 in which
R? is CHyF, OCF3, CoHaF, CoHsF,, CoHoF3, CoHFE4, CoFs, SCF3, SOCF; or SO,CFs.

Compounds of the formula (I) according to Claim 1, in which R!, R?*, R®, R? A!, A A* AS

and n are each as defined in the table below:

Ex. R! n | A* | A3 R} A? Al R% R®
1-1 CH3 0 | N |CH CF; (6] CH Cl H
1-4 CH3 0 |CH|CH CF; N-methyl | CH F H
1-6 CH3 0 | N |CH CF; N-methyl | CH Cl H
1-7 | <(CH2)2-SO,-C3Hs | 2 |CH|CH CF; N-methyl | N CF; H
1-8 1-C3H7 1 |CH|CH CF; N-methyl | N CF; H
1-9 C1H;s 0 | N |CH CF; (6] CH H H
1-12 CH3 1 |CH|CH CF; N-methyl | CH F H
1-13 C1H;s 1 |CH|CH CF; N-methyl | CH H 5-CI*
I-16 1-C3H» 2 |CH|CH CF; N-methyl | N CF; H
1-19 C1H;s 0 |CH|CH CF; N-methyl | CH H 5-CI*
1-20 CH3 2 |CH|CH CF; N-methyl | CH F H
1-23 -(CH2)2-S-C2Hs 0 |CH|CH CF; N-methyl | N CF; H
1-27 oxetan-3-yl 2 |CH|CH CF; N-methyl | CH H H
1-28 C1H;s 0 | N |CH CF; N-methyl | N CF; H
1-29 CF; 0 |CH|CH CF; N-methyl | N H H
1-31 n-C3Hy 0 |CH|CH CF; N-methyl | N CF; H
1-32 n-C3Hy 2 |CH|CH CF; N-methyl | N CF; H
1-34 CH3 0 |CH|CH CF; (6] CH Cl H
1-35 CaH;s 0 |CH|CH CF3 O CH H H
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Ex. R! n | A* | AS R} A? Al R* R®
1-38 CaH;s 2 |CH|CH CF; N-methyl | CH H 5-CI*
1-39 n-C3H 1 [CH|CH CF; N-methyl | N CF; H
1-40 oxetan-3-yl 0 [CH|CH CF; (@) CH H H
1-41 1-C3H, 0 |CH|CH CF3 N-methyl N CF3 H
1-45 CyHs 2 |CH|CH CF3 N-methyl N H 5-OMe*
1-46 CyHs 0 |CH|CH CoFs N-methyl N H H
1-47 CyHs 0 |CH|CH CoFs N-methyl N CF3 H
1-48 C1H;s 2 |CH|CH CF; N-methyl | N H 3-CF;*
1-49 CyHs 2 |CH|CH CF3 N-methyl N H 5-NHCOMe*
1-50 CyHs 0 |CH|CH CF3 N-methyl N H 5-NHCOMe*
1-51 CyHs 1 |CH|CH CF3 N-methyl N H 3-CF3*
1-52 CyHs 2 |CH |CH Cl N-methyl N CF3 H
1-53 CyHs 0 |CH|CH CF3 N-methyl N H 5-OMe*
1-54 CH,-CHF 2 |CH |CH CF3 N-methyl N CF3 H
1-55 CyHs 0 |CH|CH Cl N-methyl N CF3 H
1-56 CyHs 2 |CH|CH CF3 N-methyl N CONH; H
1-57 CH,-CHyF 2 |CH |CH CF3 N-methyl N CF3 H
1-58 CH,-CH,OH 2 |CH |CH CF3 N-methyl N CF3 H
1-59 CH,-CH,OH 0 |CH |CH CF3 N-methyl N CF3 H
1-60 CyHs 0 |CH |CH CF3 N-methyl N CONH; H
1-61 CyHs 1 |CH|CH CoFs N-methyl N H H
1-62 C1H;s 2 |CH|CH CF; N-methyl | CH H 3-Cl*
1-63 CyHs 1 |CH|CH CiFs N-methyl N CF3 H
1-64 C1H;s 0 |CH|CH 4-CF3(CeHa) N-methyl | N CF; H
1-65 C1H;s 0 |CH|CH| 4-(CF:)pyrazol-1-yl | N-methyl | N CF; H
1-66 n-C3Hy 0 |CH|CH CF; N-methyl | N H 5-OMe*
1-67 CH3 0 |CH|CH CF; N-methyl | N H 5-OMe*
1-68 C1H;s 2 |CH|CH CoFs N-methyl | N H H
1-69 C1H;s 0 |CH|CH| 3-(CF:)pyrazol-1-yl | N-methyl | N CF; H
1-70 C1H;s 0 |CH|CH CF; N-methyl | N H 3-CFs*
1-71 n-C3H, 2 |CH|CH CF; N-methyl N H 5-OMe*
1-72 C1H;s 2 |CH|CH CF; N-methyl | N CN H
1-73 CH3 2 |CH|CH CF; N-methyl | N H 5-OMe*
1-74 CzH;s 0 |CH|CH | 4-(CF;)imidazol-1-yl | N-methyl | N CF; H
1-75 C1H;s 2 |CH|CH | 4-(CF;)imidazol-1-yl | N-methyl | N CF; H
1-76 CyH;s 2 |CH|CH| 4-(CF:)pyrazol-1-yl | N-methyl | N CF; H
1-77 CaHs 2 |CH|CH| 3-(CF:)pyrazol-1-yl | N-methyl | N CF; H

*In these compounds, R? is joined in the 3 or 5 position.
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19. Compound of the formula (11-02)

FaC NH,

N
N £
O (1102
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