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Process for the preparation of herbicidal derivatives

The present invention relates to a new process for the preparation of herbicidaily active

substituted 3-hydroxy-4-aryl-5-oxopyrazoline derivatives.

3-Hydroxy-4-aryl-5-oxopyrazolines having herbicidal action and the prepafation thereof are
described, for example, in WO 92/16510, EP-A-0 508 126, WO 95/01971, WO 96/21652,
WO 96/25395, WO 97/02243 and in WO 99/47525.

Surprisingly, it has now been found that substituted 3-hydroxy-4-aryl-5-oxopyrazoline
derivatives can readily be prepared in a high yield and with a high degree of purity by the
condensation of arylmalonic acid diamides or arylmalonic acid monoamides with hydrazine

derivatives.

The present invention accordingly relates to a process for the preparation of compounds of

formula |

R4 (I)r

(Ro),

wherein

R is, each independently of any other, halogen, C;-Cgalkyl, C,-Csalkenyl, C,-Cgalkynyl,
C,-Cghaloalkyl, cyano-C,-Cgalkyl, C,-Cghaloalkenyl, cyano-C,-Cealkenyl, C,-Cghaloalkynyl,
cyano-C,-Cgalkynyl, hydroxy, hydroxy-C;-Cealkyl, C;-Csalkoxy, nitro, amino, C;-
Cealkylamino, di(C4-Cealkyl)amino, C4-Cealkylcarbonylamino, C,-Cealkylsuifonylamino, C-
Cealkylaminosulfonyl, C;-Cealkylcarbonyl, Cs-Cealkyicarbonyl-C,-Cealkyl, C;-
Cealkoxycarbonyl-C,-Cealkyl, C4-Cealkylcarbonyl-C,-Cealkenyl, C;-Cgalkoxycarbonyl-C,-Ce-
alkenyl, C+-Cealkylcarbonyl-C.-Cealkynyl, Cy-Cealkoxycarbonyl-C,-Csalkynyl, C;-Csalkoxy-
carbonyl, cyano, carboxyl, phenyl or an aromatic ring that contains 1 or 2 hetero atoms
selected from the group consisting of nitrogen, oxygen and sulfur, wherein the latter two
aromatic rings may be substituted by C;-Csalkyl, C;-Cshaloalkyl, C,-Cjalkoxy, Cs-

Cshaloalkoxy, halogen, cyano or by nitro; or
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Ro, together with the adjacent substituents Ry, R, and R, forms a saturated or unsaturated
Cs-Cghydrocarbon bridge that may be interrupted by 1 or 2 hetero atoms selected from the
group consisting of nitrogen, oxygen and sulfur and/or may be substituted by C;-Caalkyl;
Ri, Rz and R; are each independently of the others hydrogen, halogen, C4-Cealkyl, C,-Ce-
alkenyl, C>-Cealkynyl, Cs-Cecycloalkyl, Cy-Cghaloalkyl, C,-Cghaloalkenyl, C,-Cgalkoxy-
carbonyl-C,-Cgalkenyl, C,-Csalkylcarbonyl-C>-Cgalkenyl, cyano-C,-Cgalkenyl, nitro-Co-Ce-
alkenyl, C,-Cghaloalkynyl, C,-Cgalkoxycarbonyl-C,-Cgalkynyl, C,-Cealkylcarbonyl-C,-Ce-
alkynyl, cyano-C,-Csalkynyl, nitro-C,-Cealkynyl, Cs-Cghalocycloalkyl, hydroxy-C;-Cealkyl,
C,-Csalkoxy-C4-Cealkyl, C,-Cgalkylthio-Ci-Cealkyl, cyano, C4-Cjalkylcarbonyl, Ci-Cealkoxy-
carbonyl, hydroxy, C;-Cjpalkoxy, C3§Csalkenyloxy, Cs-Csalkynyloxy, C,-Cghaloalkoxy, C3-Ce-
haloalkenyloxy, C4-Cealkoxy-C;-Cealkoxy, mercapto, C,-Csalkylthio, C,-Cghaloalkylthio,
C,-Cealkylsulfinyl, C1-Cgalkylsulfonyl, nitro, amino, C;-Cealkylamino, di(C,-Cealkyl)amino or
phenoxy in which the phenyl ring may be substituted by C;-Cjalkyl, C-Cshaloalkyl, C4-Cs-
alkoxy, C4-Cshaloalkoxy, halogen, cyano or by nitro;

R. also may be phenyl, naphthyl or a 5- or 6-membered aromatic ring that may contain 1 or
2 hetero atoms selected from the group consisting of nitrogen, oxygen and sulfur, wherein
the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by halogen, C;-Cscycloalkyl, hydroxy, mercapto, amino, cyano, nitro or by
formyl; and/or

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by C4-Cealkyl, C¢-Csalkoxy, hydroxy-C;-Cealkyl, C-Cealkoxy-C;-Cgalkyl, C1-Ce-
alkoxy-C4-Cealkoxy, C+-Cealkylcarbonyl, C,-Cealkylthio, C4-Cealkylsulfinyl, C4-Cealkylsulfonyl,
mono-C;-Cealkylamino, di(C,-Cealkyl)amino, C;-Cealkylcarbonylamino, C4-Cealkylcarbonyl-
(C4-Cealkyl)amino, C,-Cgalkenyl, Cs-Cgalkenyloxy, hydroxy-Cs-Cealkenyl, Cs-Csalkoxy-C,-Ce-
alkenyl, Cy-Cealkoxy-C;-Cgalkenyloxy, C,-Cealkenylcarbonyl, C»-Cesalkenylthio, C,-Cealkenyl-
sulfinyl, C,-Cealkenylsulfonyl, mono- or di-(C,-Cgalkenyl)amino, C;-Cealkyl(C;s-Cealkenyl)-
amino, C,-Cealkenylcarbonylamino, C,-Cealkenylcarbonyl(C-Cealkyl)amino, C,-Cealkynyl,
Cs-Cesalkynyloxy, hydroxy-Cs-Cealkynyl, Ci-Cealkoxy-Cs-Csalkynyl, C;-Csalkoxy-C4-Cealkynyl-
oxy, C,-Cealkynylcarbonyl, C,-Csalkynylthio, C,-Csalkynylsulfinyl, C,-Csalkynylsulfonyl,
mono- or di-(C;-Cealkynyl)amino, C4-Cgalkyl(Cs-Cealkynyl)amino, C,-Cgalkynylcarbonylamino
‘or by C,-Cgalkynylcarbonyl(C;-Cealkyl)amino; and/or

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by halo-substituted C,-Cgalkyl, C;-Cealkoxy, hydroxy-C,-Csalkyl, Cy-Csalkoxy-
C;-Cealkyl, C,-Cealkoxy-C,-Cgalkoxy, Ci-Cealkylcarbonyl, Cy-Cgalkylthio, Cs-Cealkylsulfinyl,
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C,-Cealkylsulfonyl, mono-C;-Cgalkylamino, di(C,-Cealkyi)amino, C;-Cealkylcarbonylamino,
C,-Cealkylcarbonyl(C4-Cealkyl)amino, C,-Cealkenyl, C;-Csalkenyloxy, hydroxy-Cs-Cealkenyl,
C,-Cesalkoxy-C,-Cealkenyl, C;-Csalkoxy-Cs-Csalkenyloxy, C,-Cealkenylcarbonyl, C,-Cealkenyl-
thio, C,-Cealkenylsulfinyl, C,-Cealkenylisulfonyl, mono- or di-(C,-Cealkenyl)amino, Cy-Cgalkyl-
(Cs-Cealkenyl)amino, C,-Cealkenylcarbonylamino, C,-Cealkenylcarbonyl(C,-Csalkyl)amino,
C,-Cealkynyl, Cs-Cgalkynyloxy, hydroxy-Cs-Cealkynyl, C4-Cealkoxy-Cs-Csalkynyl, C4-Cealkoxy-
C4-Cealkynyloxy, Co-Cealkynylcarbonyl, C,-Csalkynylthio, C,-Cealkynyisulfinyl, C,-Cealkynyl-
sulfonyl, mono- or di-(C;-Cealkynyl)amino, C;-Csalkyl(Cs-Cealkynyl)amino, Co-Cealkynyl-
carbonylamino or C,-Csalkynylcarbonyl(Cs-Cealkylyamino; and/or

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by a radical of the formula COORs,, CONRsy, SO.NRs3Rss or SO,0Rss wherein
Rso, Rs1, Rsz, Rsa, Rs4 and Rss are each independently of the others Cy-Cgalkyl, C,-Cealkenyl
or C3-Cgalkynyl or halo-, hydroxy-, alkoxy-, mercapto-, amino-, cyano-, nitro-, alkylthio-,
alkylsulfinyl- or alkylsulfonyl-substituted C;-Cealkyl, Co-Csalkenyl or C5-Cealkynyl;

nis0, 1or2;

R, and Rs are each independently of the other hydrogen, C,-Cszalkyl, C4-Cyzhaloalkyl,
C»-Cgalkenyl, C,-Cgalkynyl, C;-Cyoalkoxy-C4-Csgalkyl, poly-C,-Cioalkoxy-C4-Csalkyl, Cs-
Cioalkylthio-C4-Cgalkyl, C3-Cgcycloalkyl, C3-Cghalocycloalkyl, 4- to 8-membered heterocyclyl,
phenyl, a- or B-naphthyl, phenyl-C,-Cealkyl, o~ or B-naphthyl-C;-Cealkyl, 5- or 6-membered
heteroaryl or 5- or 6-membered heteroaryl-C4-Cealkyl, wherein those aromatic and
heteroaromatic rings may be substituted by halogen, C;-Cealkyl, C;-Cghaloalkyl, Cs-
Cealkoxy, Cy-Cghaloalkoxy, nitro or by cyano; or

R4 and Rs, together with the nitrogen atoms to which they are bonded, form a saturated or
unsaturated 5- to 8-membered heterocyclic ring that 1) may be interrupted by oxygen, sulfur
or by -NR44- and/or may be substituted by halogen, C,-Cypalkyl, C;-Ciohaloalkyl, hydroxy,
C,-Csalkoxy, C-Cgalkoxy-C,-Cgalkoxy, Cq-Cghaloalkoxy, mercapto, Cy-Cealkylthio, Cs-Cr-
cycloalkyl, heteroaryl, heteroaryl-C,-Csalkyl, phenyl, phenyl-C;-Cealkyl or by benzyloxy,
wherein the phenyl rings of the last three substituents may in turn be substituted by
halogen, C,-Csalkyl, C4-Cghaloalkyl, C4-Csalkoxy, Cs-Cshaloalkoxy or by nitro, and/or 2) may
contain a fused or spiro-bound alkylene or alkenylene chain having from 2 to 6 carbon
atoms that is optionally interrupted by oxygen or by sulfur, or at least one ring atom of the
saturated or unsaturated heterocyclic ring bridges that alkylene or alkenylene chain; R4 is
hydrogen, C,-Csalkyl, C4-Cealkylcarbonyl, Ci-Csalkylsulfonyl, Cs-Csalkenyl or C3-Cealkynyt;

and
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G is hydrogen, a metal ion equivalent or an ammonium, sulfonium or phosphonium cation,

which comprises reacting a compound of formula i

o 0
RS/U\CH/U\ R,

i Ry (),

(Ro),

R,

wherein Ro, Ry, Rz, R; and n are as defined hereinbefore; R is RgRgN-; R7 is RioR11N- or
R120-; and Rs, Rg, Rio, R11 and Ry, are each independently of the others hydrogen, Cy-Cg-
alkyl, C4-Cghaloalkyl, Cs-Csalkenyl or benzyl, wherein the phenyl ring of the benzyl group
may be substituted by C,-C,alkyl, halogen, Cy-Cshaloalkyl, C,-Csalkoxy or by nitro, in an
inert organic solvent, optionally in the presence of a base, with a compound of formula 1V,
IVa or IVb

T L HN'RS

N M,V (HHal) (Va) or | -2(HHa) (Vb),
R HN HN
4 R, R4

~

wherein R4 and Rs are as defined hereinbefore and HeHal is a hydrogen halide, and

- optionally converting the resulting compound of formula | wherein G is a metal ion
equivalent or an ammonium cation, by salt conversion into the corresponding salt of formula
I wherein G is a sulfonium or phosphonium cation, or by treatment with a Bronsted acid into

the corresponding compound of formula | wherein G is hydrogen.

The present invention relates also to the direct (‘in situ') conversion, in a one-pot reaction, of

compounds of formula | to compounds of formula la

RO R,
N
Rs N ZN\R4 (la),
R, OG,

(Ro),

wherein Ro, Ry, Rz, R3, R4, Rs and n are as defined for formula |;
Gy is a group -C(O)-Rao, -C(X1)-X2-Ra1, -C(X3)-N(Rs32)-Ra3, -SO02-Ras 0r -P(X4)(Ras)-Ras;



WO 00/78881 PCT/EP00/05476

X1, X2, X3 and X4 are each independently of the others oxygen or suifur;
R0 is unsubstituted or halo-substituted C4-Caoalkyl, Co-Caoalkenyl, Ci-Cgalkoxy-Cy-Cgalkyl,
C,-Csalkylthio-C4-Cgalkyl, poly-C+-Csalkoxy-C1-Cgalkyl or unsubstituted or halo-, C4-Cealkyl-
or Cy-Cealkoxy-substituted Cs-Cgeycloalkyl, in which optionally at least one ring member has
been replaced by oxygen and/or by sulfur, Cs-Cecycloalkyl-C4-Cealkyl, heterocyclyl-Cy-Ce-
alkyl, heteroaryl-C,-Cealkyl, unsubstituted or halo-, cyano-, nitro-, C;-Cealkyl-, C4-Cealkoxy-,
C;-Cghaloalkyl-, C4-Cghaloalkoxy-, C4-Cealkylthio- or C,-Cealkylsulfonyl-substituted phenyl,
unsubstituted or halo-, nitro-, cyano-, C;-Cealkyl-, C4-Cealkoxy-, C4-Cghaloalkyl- or C4-Ce-
haloalkoxy-substituted phenyl-C;-Cgalkyl, unsubstituted or halo- or C;-Cgalkyl-substituted
heteroaryl, unsubstituted or halo- or C;-Cgalkyl-substituted phenoxy-C;-Cealkyl, or unsub-
stituted or halo-, amino- or C;-Cealkyl-substituted heteroaryloxy-C;-Cealkyl;
Ray is unsubstituted or halo-substituted Cy-Czoalkyl, Co-Caoalkenyl, Cq-Cgalkoxy-Co-Cgalkyl,
poly-C,-Cgalkoxy-C,-Csalkyl, unsubstituted or halo-, C4-Cesalkyl- or Cy-Csalkoxy-substituted
Ca-Cgcycloalkyl, Cs-Cecycloalkyl-C4-Cealkyl, heterocyclyl-C1-CGalky!, heteroaryl-Cy-Cealkyl,
unsubstituted or halo-, cyano-, nitro-, C4-Cealkyl-, C-Cealkoxy-, C;-Cghaloalkyl- or C4-Ce-
haloalkoxy-substituted phenyl or benzyl;
Rs2 and Ras are each independently of the other hydrogen, unsubstituted or halo-substituted
C,-Cgalkyl, C3-Cgeycloalkyl, C-Cgalkoxy, C3-Csalkenyl, C,-Cgalkoxy-C4-Cgalkyl, unsubstituted
or halo-, C4-Cghaloalkyl-, C-Csalkyl- or C;-Cgalkoxy-substituted phenyl or benzyl; or
Ra2 and Ra; together form a Cs-Cealkylene chain in which a carbon atom has optionally been
replaced by oxygen or by sulfur;
Ra4 is unsubstituted or halo-substituted C4-Cgalkyl, C5-Cgalkenyl, C;-Cghaloalkenyl, C3-Cg-
alkynyl, C3-Cghaloalkynyl, or unsubstituted or halo-, Cs-Cealkyl-, C4-Cgalkoxy-, C4-Cshalo-
alkyl-, C-Cshaloalkoxy-, cyano- or nitro-substituted phenyl or benzyl;
Ras and Ras are each independently of the other unsubstituted or halo-substituted Cs-
Csalkyl, C;-Cgalkoxy, Cy-Cgalkylamino, di(C4-Cgalkyl)amino, C;-Cgalkylthio, C,-Csalkenylthio,
Cs-C;cycloalkylthio, or unsubstituted or halo-, nitro-, cyano-, C,-C,alkoxy-, C4-Cshaloalkoxy-,
C;-Cialkylthio-, Cy-Cshaloalkylthio-, C4-Cialkyl- or C-Cshaloalkyl-substituted phenyl,
phenoxy or phenylthio,
which conversion comprises reacting compounds of formula |, optionally in the presence of
an acid-binding agent or a catalyst, with an electrophile of formula Xl or Xlld

Go-L X1y or R32-N=C=X, (Xtid),
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wherein Gy, Ra; and X3 are as defined hereinbefore except that R, is not hydrogen, and L
is a leaving group, for example R3,C(O)O-, R31X,- or halogen, preferably chlorine, bromine

or iodine.

Depending on the substituents R, to Rs, G and Gy, the compounds of formulae | and la may
be in the form of geometric and/or optical isomers or isomeric mixtures (atropisomers) and,
when G is hydrogen, a metal ion equivalent, or an ammonium, sulfonium or phosphonium

cation, they may be in the form of tautomers or tautomeric mixtures.

If the starting materials employed are not enantiomerically pure, the compounds of formulae
| and la obtained in the above-described processes are generally in the form of racemates
or diastereoisomeric mixtures which, if desired, can be separated on the basis of their
physicochemical properties according to known methods, such as, for example, fractional
crystallisation following salt formation with optically pure bases, acids or metal complexes,
or by chromatographic procedures, such as, for example, high-pressure liquid
chromatography (HPLC) on acety! cellulose.

In the present invention, the compounds of formulae | and la are to be understood as both
the enriched and optically pure forms of the respective sterecisomers as well as the
racemates and diastereoisomers. Unless there is specific reference to the .individual optical
antipodes, the given formulae are to be underétood as the racemic mixtures that have been
obtained by the preparation process according to the invention. When an aliphatic C=C

double bond is present, geometric isomerism may also occur.

The present invention relates also to the salts that the compounds of formulae | and la are
able to form with acids. Suitable acids for the formation of the acid addition salt include both
organic and inorganic acids. Examples of such acids are hydrochloric acid, hydrobromic
acid, nitric acid, phosphoric acids, sulfuric acid, acetic acid, propionic acid, butyric acid,
valeric acid, oxalic acid, malonic acid, fumaric acid, organic sulfonic acids, lactic acid,

tartaric acid, citric acid and salicylic acid.

In view of their acidity, the compounds of formula | wherein G is hydrogen can readily be
converted in the presence of bases (proton acceptors) into the corresponding salts (wherein
G is, for example, a metal ion equivalent or an ammonium cation), as described, for

~ example, in EP-A-0 508 126. Any customary proton acceptor may be used as base. The
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salts are, for example, alkali metal salts, for example sodium and potassium salts; alkaline
earth metal salts, for example calcium and magnesium salts; ammonium salts, that is to
say, unsubstituted ammonium salts and mono- or poly-substituted ammonium salts, for
example triethylammonium and methylammonium salts, or salts with other organic bases or
other cations, for example sulfonium or phosphonium cations. Sulfonium cations include, for
example, tri(C;-C,alkyl)sulfonium cations, which can be obtained from the corresponding

alkali metal salts, for example, by salt conversion, for example using a cation exchanger.

Among the alkali metal and alkaline earth metal hydroxides as salt formers, special mention
may be made, for example, of the hydroxides of lithium, sodium, potassium, magnesium
and calcium, but especially the hydroxides of sodium and potassium. Suitable salt formers
are described, for example, in WO 97/41112.

Examples of suitable amines for ammonium salt formation include both ammonia and
primary, secondary and tertiary C;-Cigalkylamines, C;-C4-hydroxyalkylamines and C,-C-
alkoxyalkylamines, for example methylamine, ethylamine, n-propylamine, isopropylamine,
the four butylamine isomers, n-amylamine, isoamylamine, hexylamine, heptylamine, octyl-
amine, nonylamine, decylamine, pentadecylamine, hexadecylamine, heptadecylamine,
octadecylamine, methyl-ethylamine, methyl-isopropylamine, methyl-hexylamine, methyl-
nonylamine, methyl-pentadecylamine, methyl-octadecylamine, ethyl-butylamine, ethyl-
heptylamine, ethyl-octylamine, hexyl-heptylamine, hexyl-octylamine, dimethylamine, diethyl-
amine, di-n-propylamine, diisopropylamine, di-n-butylamine, di-n-amylamine, diisoamyl-
amine, dihexylamine, diheptylamine, dioctylamine, ethanolamine, n-propanolamine, iso-
propanolamine, N,N-diethanolamine, N-ethylpropanolamine, N-butylethanolamine, allyl-
amine, n-butenyl-2-amine, n-pentenyl-2-amine, 2,3-dimethylbutenyl-2-amine, dibutenyl-2-
amine, n-hexenyl-2-amine, propylenediamine, trimethylamine, triethylamine, tri-n-
propylamine, triisopropylamine, tri-n-butylamine, triisobutylamine, tri-sec-butylamine, tri-n-
amylamine, methoxyethylamine and ethoxyethylamine; heterocyclic amines, for example
pyridine, quinoline, isoquinoline, morpholine, N-methylmorpholine, thiomorpholine,
piperidine, pyrrolidine, indoline, quinuclidine and azepine; primary arylamines, for example
anilines, methoxyanilines, ethoxyanilines, o-, m- and p-toluidines, phenylenediamines,
benzidines, naphthylamines and o-, m- and p-chloroanilines; but especially triethylamine,

isopropylamine and diisopropylamine.
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In the above definitions, halogen is to be undertstood as fluorine, chiorine, bromine or

iodine, preferably fluorine, chorine or bromine.

The alky! groups occurring in the substituent definitions are, for example, methyl, ethyl,
n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl or tert-butyl, and the pentyl, hexyl, heptyl,
octyl, nonyl, decyl, undecyl and dodecyl isomers. '

Haloalkyl groups preferably have a chain iength of from 1 to 6 carbon atoms. Haloalkyl is,
for example, fluoromethyl, difluoromethyl, difluorochloromethyl, trifluoromethyl,
chloromethyl, dichloromethyl, dichlorofluoromethyl, trichloromethyl, 2,2,2-trifluoroethyl, 2-
fluoroethyl, 2-chloroethyl, 2,2-difluoroethyl, 2,2-dichloroethyl, 2,2,2-trichioroethyl or
pentafluoroethyl, preferably trichloromethyl, difluoromethyl, difluorochloromethyl,

trifluoromethyl! or dichlorofluoromethyl.

Alkoxy groups preferably have a chain length of from 1 to 6 carbon atoms. Alkoxy is, for
example, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, ter-
butoxy or a pentyloxy or hexyloxy isomer, preferably methoxy, ethoxy or n-propoxy.

Haloalkoxy is, for example, fluoromethoxy, difluoromethoxy, trifluoromethoxy, 2,2,2-trifluoro-

ethoxy, 1,1,2,2-tetrafluoroethoxy, 2-fluoroethoxy, 2-chloroethoxy or 2,2,2-trichloroethoxy.

There may be mentioned as examples of alkenyl radicals vinyl, allyl, methallyl, 1-
methylvinyl, but-2-en-1-yl, pentenyl and 2-hexenyl; preferably alkenyl radicals having a

chain length of from 3 to 6 carbon atoms.

There may be mentioned as examples of alkynyi radicals ethynyl, propargyl, 1-methyl-
propargyl, 3-butynyl, but-2-yn-1-yl, 2-methylbut-3-yn-2-yl, but-3-yn-2-yl, 1-pentynyl, pent-4-
yn-1-yl and 2-hexynyl; preferably alkynyl radicals having a chain length of from 3 to 6

carbon atoms.

Suitable haloalkenyl radicals include alkenyl groups substituted one or more times by
halogen, halogen being in particular bromine or iodine and especially fiuorine or chlorine,
for example 2- and 3-fluoropropenyl, 2- and 3-chloropropenyl, 2- and 3-bromopropenyil, 2,2-
difluoro-1-methylvinyl, 2,3,3-trifluoropropenyl, 3,3,3-trifluoropropenyl, 2,3,3-
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trichloropropenyl, 4,4,4-trifluorobut-2-en-1-yi and 4,4,4-trichlorobut-2-en-1-yl. Preferred
alkeny! radicals substituted once, twice or three times by halogen are those having a chain
length of from 3 to 6 carbon atoms. The alkenyl groups may be substituted by halogen at

saturated or unsaturated carbon atoms.

Suitable haloalkynyl groups include, for example, alkynyl groups substituted one or more
times by halogen, halogen being bromine or iodine and especially fluorine or chlorine, for

example 3-fluoropropynyl, 3-chloropropynyl, 3-bromopropynyl and 4,4,4-trifluorobut-2-yn-1-
yl.

Alkenyloxy is, for example, allyloxy, methallyloxy or but-2-en-1-yloxy.
Alkynyloxy is, for example, propargyloxy or 1-methyipropargyloxy.

Suitable haloalkenyloxy groups include alkenyloxy groups substituted one or more times by
halogen, halogen being in particular bromine or iodine and especially fluorine or chlorine,
for example 2- and 3-fluoropropenyloxy, 2- and 3-chloropropenyloxy, 2- and 3-bromo-
propenyloxy, 2,3,3-trifluoropropenyloxy, 2,3,3-trichloropropenyloxy, 4,4,4-trifluorobut-2-en-1-
yloxy and 4,4,4-trichlorobut-2-en-1-yloxy.

Alkoxyalkyl groups have preferably from 1 to 6 carbon atoms. Alkoxyalkyl is, for example,
methoxymethyl, methoxyethyl, ethoxymethyl, ethoxyethyl, n-propoxymethyl, n-propoxyethyl,
isopropoxymethyl or isopropoxyethyl.

Haloalkoxy is, for example, fluoromethoxy, difluoromethoxy, trifluoromethoxy, 2,2,2-tri-
fluoroethoxy, 1,1,2,2-tetrafluoroethoxy, 2-fluoroethoxy, 2-chloroethoxy or 2,2,2-trichloro-
ethoxy.

Polyalkoxy-alkyl is, for example, methoxymethoxy-methyl, ethoxymethoxy-methyl, ethoxy-
ethoxy-methyl, n-propoxyethoxy-methyl, isopropoxyethoxy-methyl, methoxymethoxy-ethyl,
ethoxymethoxy-ethyl, ethoxyethoxy-ethyl, n-bropoxyethoxy-methyl, n-propoxyethoxy-ethyl,
isopropoxyethoxy-methyl, isopropoxyethoxy-ethyl or (ethoxy)s-ethyl.
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Suitable cycloalkyl substituents contain from 3 to 8 carbon atoms and are, for example,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl. They may be

substituted one or more times by halogen, preferably fluorine, chlorine and/or bromine.
Alkylcarbonyl is especially acetyl or propionyl.

Alkoxycarbonyl is, for example, methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl,
isopropoxycarbonyl or a butoxycarbonyl, pentyloxycarbonyl or hexyloxycarbonyl isomer,

preferably methoxycarbonyl or ethoxycarbonyl.

Phenyl, phenoxy and naphthyl may be in substituted form, in which case the substituents
may, as desired, be in the ortho-, meta- and/or para-position and, in the case of the
naphthyl ring system, in addition in the 5-, 6-, 7- and/or 8-position. Preferred positions for
the substituents are the ortho- and para-position to the ring attachment point. Where the
phenyl, phenoxy and naphthyl substituents are not explicitly mentioned they are, for
example, Ci-Cqalkyl, halogen, C,-Cghaloalkyl, C;-Cealkoxy, Cy-Cshaloalkoxy, nitro, cyano,

amino, C4-Caalkylamino or di(C,-Caalkyl)amino.

Alkylthio groups preferably have a chain length of from 1 to 6 carbon atoms. Alkylthio is, for
example, methylthio, ethylthio, propylthio, butylthio, pentylthio or hexylthio, or a branched

isomer thereof, but is preferably methyithio or ethylthio.
Haloalkylthio is, for example, 2,2,2-trifluoroethylthio or 2,2,2-trichloroethylthio.

Alkylsulfinyl is, for example, methylsulfinyl, ethylsulfinyl, n-propylsulfinyl, isopropylsulfinyl,
n-butylsulfinyl, isobutylsulfinyl, sec-butylsulfinyl or tert-butylsulfinyl; preferably methylsulfinyl
or ethylsulfinyl.

Alkylsulfonyl is, for example, methylsulfonyl, ethylsulfonyl, n-propyisuifonyl,
isopropylsulfonyl, n-butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl or tert-butylsulfonyl;
preferably methylisulfonyl or ethylsulfonyl.

Alkylamino is, for example, methylamino, ethylamino, n-propylamino, isopropylamino or a

butyl-, pentyl- or hexyl-amine isomer.
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Dialkylamino is, for example, dimethylamino, methylethylamino, diethylamino, n-propyl-

methylamino, dibutylamino or diisopropylamino.

Alkylthioalkyl is, for example, methylthiomethyl, methyithioethyl, ethylthiomethyl, ethylthio-
ethyl, n-propylthiomethyl, n-propylthioethyl, isopropylthiomethyl or isopropylthioethyl.

Heterocyclyl radicals are preferably 4- to 8-membered rings that contain 1 or 2 hetero

atoms, for example N, S and/or O. They are usually saturated.

Heteroaryl radicals are usually 5- or 6-membered aromatic heterocycles that contain
preferably from 1 to 3 hetero atoms, such as N, S and/or O. The following are examples of
suitable heterocyclyl and heteroaryl radicals: pyridyl, pyrrolidyl, piperidyl, pyranyl, dioxanyl,
azetidyl, oxetanyl, pyrimidyl, triazinyl, thiazolyl, triazolyl, thiadiazolyl, imidazolyl, oxazolyl,
isoxazolyl, pyrazinyl, furyl, thienyl, morpholyl, piperazinyl, pyrazolyl, benzoxazolyl, benzo-
thiazolyl, quinoxalyl, indolyl and quinolyl. Those heterocycles and heteroaromatic radicals
may in addition be substituted, the substituents, where they are not explicitly mentioned,
being, for example, halogen, C,-Csalkyl, C;-Csalkoxy, C,-Cshaloalkyl, C-Cghaloalkoxy,

C,-Cealkylthio, amino, C4-Cgalkylamino, di(C4-Cealkyl)yamino, phenyl, nitro or cyano.

The substituent definition according to which “R, and Rs, together with the nitrogen atoms to
which they are bonded, form a saturated or unsaturated, 5- to 8-membered heterocyclic ring
that 1) may be interrupted by oxygen, sulfur or by -NR4- and/or may be substituted by
halogen, C,-Cyalkyl, C{-Cyohaloalkyl, hydroxy, C,-Cealkoxy, C;-Cealkoxy-C-Cealkoxy, Cy-Ce- '
haloalkoxy, mercapto, C,-Csalkylthio, C3-C;cycloalkyl, heteroaryl, heteroaryl-Cs-Cealkyl,
phenyl, phenyl-C;-Cgalkyl or by benzyloxy, wherein the phenyl rings of the last three
substituents may in turn be substituted by halogen, C;-Cgalkyl, C4-Cghaloalkyl, C-Cealkoxy,
Ci-Cghaloalkoxy or by nitro, and/or 2) may contain a fused or spiro-bound alkylene or
alkenylene chain having from 2 to 6 carbon atoms that is optionally interrupted by oxygen or
by sulfur, or at least one ring atom of the saturated or unsaturated heterocyclic ring bridges
that alkylene or alkenylene chain”, signifies, for example, the following heterocyclic ring

systems:
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D X0 0. Q0o (D
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|
in the above polycyclic rings systems, the abbreviated representation :) denotes

O R,
N
the group '11 / R, .
(R
0G R, o

The 5- to 8-membered heterocyclic rings that the substituents R4 and Rs together may form
and the fused or spiro-bound alkylene or alkenylene chains having from 2 to 6 carbon

atoms may accordingly be interrupted once or twice by hetero atoms, such as, for example,

oxygen.

Meanings corresponding to those given hereinbefore can also be ascribed to the
substituents in composite definitions, such as, for example, alkoxy-alkoxy, alkyl-
sulfonylamino, alkyl-aminosulfonyl, alkoxy-carbonyl, alkyl-carbonylamino, phenyl-alkyl,
naphthyl-alkyl and heteroaryi-alkyl.
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In the definitions of alkylcarbonyl, alkylcarbonylamino and alkoxycarbonyl, the carbon atom
of the carbonyl is not included in the lower and upper limits given for the number of carbon

atoms in each particular case.

The composite definitions that may arise in respect of the radicals Rjg, R3; and Ras in
substituent Gy in formula la, such as, for example, cycloalkyl-thio, cycloalkyl-alkyl,
heterocyclyl-alkyl, heteroaryl-alkyl, phenyl-alkyl, phenoxy-alkyl and heteroaryloxy-alkyl
radicals, are derived from the corresponding radicals of the radicals mentioned above.
Heterocyclyl radicals are preferably those containing 1 or 2 hetero atoms, such as, for
example, N, S and O. They are usually saturated.

Heteroaryl radicals are usually aromatic heterocycles that contain preferably from 1 to 3
hetero atoms, such as N, S and/or O. Such heterocycles and heteroaromatic radicals may
furthermore be substituted, for example by halogen, C4-Cjalkyl and/or amino. The Cz-Cyo-
alkenyl groups represented by Rz, may be mono- or poly-unsaturated. They contain

preferably from 2 to 12, especially from 2 to 6, carbon atoms.

The definition of the electrophile G-L of formula XlI includes the following electrophiles:
L-C(O)-Rao (Xlla), L-C(X;)-Xz-R31 (XlIb), L-C(X3)-N(R32)-Ras (XlIc), R32N=C=X; (Xlid),
L'SOZ-R34 (Xlle) and L'P(X4)(R35)‘R3s (X”f)

In the electrophile of formula XII, L is a leaving group, such as, for example, R3C(0)O- or
R3:0- (wherein Rs and R3y are as defined for formula la), or halogen, preferably chiorine,

bromine or iodine.

The process according to the invention is especially well suited to the preparation of
compounds of formula | wherein Ry is, each independently of any other, halogen, C,-Cs¢-
alkyl, C;-Cghaloalkyl, hydroxy, C,-Cealkoxy, nitro, amino, C,-Cealkylamino, di(C,-Cealkyl)-
amino, Cy-Cealkylcarbonylamino, C,-Cealkylsulfonylamino, C,-Cealkylaminosulfonyl, C4-C,-
alkylcarbonyl, C;-Cgalkoxycarbonyl or carboxy; and

Ri, Rzand R; are each independently of the others hydrogen, halogen, Cy-Cealkyl, C,-Ce-
alkenyl, C»-Cesalkynyl, C3-Cecycloalkyl, Ci-Cghaloalkyl, C.-Cghaloalkenyl, C,-Cghaloalkynyl,
C,-Cghalocycloalkyl, Cy-Cealkoxy-C;-Cealkyl, Cs-Cealkylthio-C4-Cgalkyl, cyano, C,-Caalkyl-
carbonyl, C4-Cgalkoxycarbonyl, hydroxy, Cs-Cyoalkoxy, Cs-Cealkenyloxy, Cs-Cealkynyloxy,
C4-Cghaloalkoxy, C3-Cghaloalkenyloxy, C;-Cealkoxy-Ci-Csalkoxy, mercapto, C,-Cealkylthio,
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C,-Cshaloalkylthio, C4-Csalkylsulfinyl, C,-Cealkylsulfonyl, nitro, amino, C4-Csalkylamino or
di(C4-Csalkyl)amino.

The process according to the invention is especially well suited also to the preparation of
compounds of formula | wherein Ry, R, and R; are each independently of the others
hydrogen, halogen, C;-Csalkyl, C»-Caalkenyl, C2-Caalkynyl, C4-Cshaloalkyl, Cs- or C4-halo-
alkenyl, Cs-Cscycloalkyl, C-Caialkylcarbonyl, Ci-Cealkoxycarbonyl, hydroxy, C4-Caialkoxy,
Cs;- or Cs-alkenyloxy, Cs- or Cs-alkynyloxy, C-Cshaloalkoxy, nitro or amino.

The process according to the invention is especially well suited also to the preparation of
compounds of formula | wherein R, and Rs, together with the nitrogen atoms to which they
are bonded, form a saturated or unsaturated, 6- or 7-membered heterocyclic ring that 1)
may be interrupted once by oxygen or by sulfur and/or 2) may contain a fused or spiro-
bound alkylene chain having from 2 to 5 carbon atoms that is optionally interrupted once or
twice by oxygen or by sulfur, or at least one ring atom of the saturated or unsaturated

heterocyclic ring bridges that alkylene chain.
In a preferred variant of the process according to the invention, there are preferably used
compounds of formula Il wherein Rg, Rg, R1o, R11 and Ry, are hydrogen, C4-Cealkyl or

benzyl.

The preparation of the compounds of formulae | and la is explained in detail in the following

Reaction Schemes 1 and 2.

Reaction Scheme 1

O o)
R)J\E/U\R N NS HN TS
6 7 | or | . (H'Hal) or ! ‘2(H'Hal), H1 O
R R. HN. HN. HN.
1 3 R R, R, .Rg
v ¢ IVa IVb » R \ ',\l
» Ny
solvent, e.g. xylene, where appropriate base, R) N,
(R) R e.g. triethylamine, inert gas R, R, OG R,

2

il 1:(G=H, alkali metal ion, alkaline earth metal ion,
ammonium cation)
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The compounds of formulae I and IV, IVa or IVb can be used in equimolar amounts, but an
excess of from 5 to 50 mol % of the compound of formula 1V, IVa or IVb can be of

advantage.

The reaction of compounds of formula Il with compounds of formula IV, IVa or IVb is carried
out at a reaction temperature of from 0° to 200°C, a temperature range of from 80°C to

150°C being preferred.

Suitable inert organic solvents for the reaction of compounds of formula I with compounds
of formula IV, IVa or IVb are, for example, aromatic, aliphatic and cycloaliphatic hydro-
carbons, for example, benzene, toluene, the xylene isomers ortho-, meta- and para-xylene,
cyclohexane and methylcyclohexane; halogenated hydrocarbons, for example chloro-
benzene and the dichlorobenzene isomers 1,2-, 1,3- and 1,4-dichlorobenzene; ethers, for
example dibutyl ether, tert-butyl methyl ether, 1,2-dimethoxyethane (DME), ethylene glycol
dimethyl ether, diethylene glycol dimethy! ether, 1,3-dioxolane and dioxane; nitriles, for
example acetonitrile, propionitrile and benzonitrile; dialkyl sulfoxides, for example dimethyl
sulfoxide (DMSO); amides and lactams, for example N,N-dimethylformamide (DMF), N,N-
diethylformamide and N-methylpyrrolidone (NMP); alcohols, glycols (diols) and polyalcohols,
for example propanol, butanol, cyclohexanol, ethylene glycol and 2-ethoxyethanol, and
also, generally, carboxylic acids, for example acetic acid and propionic acid, or mixtures of
those solvents.

Preference is given to those organic solvents having a boiling point > 80°C, especially a

boiling point 2100°C.

Special preference is given to toluene, the xylene isomers ortho-, meta- and para-xyiene,
methylicyclohexane, chlorobenzene and the dichiorobenzene isomers 1,2-, 1,3- and 1,4-

dichlorobenzene.

The reaction according to the invention is preferably carried out in an inert gas atmosphere,

for example in a nitrogen or argon gas atmosphere.

The condensation of compounds of formula Il with compounds of formula IV can be carried
out with or without the addition of a base. The same condensation reaction carried out with

compounds of formula IVa or IVb (instead of compounds of formula 1V) is advantageously
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carried out in the presence of a base. Suitable bases in that case include, for exampie,
nitrogen bases generally, for example tertiary amines and pyridines, for example C+-Ce-
trialkylamines, quinuclidine and 4-dimethylaminopyridine. Further suitable bases are, for
example, alkali metal alcoholates, for example sodium and potassium methanolate, sodium
and potassium ethanolate and sodium and potassium tert-butanolate. It is also possible to
use inorganic bases, for example alkali metal and alkaline earth metal hydrides, such as
sodium, potassium or calcium hydride, hydroxides, such as sodium or potassium hydroxide,
carbonates, such as sodium or potassium carbonate, and hydrogen carbonates, such as
sodium or potassium hydrogen carbonate, especially in the form of solutions in alcohol.
Such bases are used in catalytic amounts or in a molar excess of up to 5 based on the

compound of formula II.

In a preferred embodiment of the process according to the invention, an aromatic hydro-
carbon having a boiling point > 80°C, for example xylene, is used as the reaction medium in
which the reactants of formulae Il and IV, IVa or [Vb are dissolved. Preferably, the com-
pound of formula IV, IVa or Vb is used in an excess of from 5 to 20 mol % based on the
compound of formula Il. The reaction mixture is heated at reflux temperature for from 1to 3
hours in an inert gas atmosphere, with or without the addition of a base when a compound
of formula IV is used, Aand in the presence of an equimolar amount or an up to 5-fold excess
of an organic base, such as triethylamine, when a compound of formula IVa or IVb is used.
After cooling and the addition of dilute acid, the desired product (G = hydrogen) precipitates
in the form of a crystalline solid and can be filtered off directly and washed with a suitable

washing agent, for eXampIe water and/or hexane.

The compounds of formula | wherein Ro, Rs, Rz, R3, R4, Rs and n are as defined herein-
before and G is hydrogen, a metal ion equivalent or an ammonium cation can readily be
converted into the compounds of formuia la either

a) in accordance with the invention, diréctly in the reaction solution in a one-pot reaction,
without isolation, or

b) in a subsequent reaction step, after having been isolated,

by means of reaction, optionally in the presence of an acid-binding agent or a catalyst, with
an electrophile of formula XIl wherein G is as defined hereinbefore and L is a leaving
group, for example R3,C(O)O- or RsO- (wherein Ra and Rs; are as defined for formula la),
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or halogen, preferably chlorine, bromine or iodine. Reaction Scheme 2 illustrates that

derivatisation step.

Reaction Scheme 2
R, O » R

R, G,-L: L-C(O)Rg, or L-C(X)X,R,, or . 1 0 .
R, Q N° 7 xu Xia Xilb >R NS
N o LCOON(Re)R, or ReN=C=X; “n
@) oG Y X Xiid B n e R,
. or L-SO,Ry, OF L-P(X,)(Reg)Rog °
Xile Xilf
I: (G= H, alkali metal ion, alkaline earth la: (Gg=-C(O)Ry5, -CIX X Ry,
metal ion, ammonium cation) -C(X);N(Ry)Rgs, -SO,R,, or
-P(X)(R3s)Rye)

The acid-binding agents that may be used for the reaction of a compound of formula | with
an electrophile of formula Xll may be conventional proton acceptors, for example alkali
metal hydrides, alkali metal alcoholates, alkali metal or alkaline earth metal carbonates or
hydrogen carbonates, or nitrogen bases generally, for example triethylamine, diisopropyl-
amine, pyridine, quinoline, diazabicyclononene (DBN) and diazabicycloundecene (DBU).
There may be added as catalysts for the reaction of a compound of formula I with an
electrophile of formula lld catalysts that accelerate the reaction, for example organotin

compounds, for example dibutyltin dilaurate.

The solvents used may be any that are inert with respect to the electrophiles of formulae XIl
and Xlla to XIIf, for example aromatic hydrocarbons, for example benzene, toluene or a
xylene isomer; halogenated hydrocarbons, for example dichloromethane, trichioromethane,
chlorobenzene or a dichlorobenzene isomer; amides, for exampie N,N-dimethylformamide
(DMF) or 1-methyl-2-pyrrolidone (NMP); or ethers, for example dibutyl ether, 1,2-dimethoxy-

ethane (DME), 1,3-dioxolane, tetrahydrofuran or dioxane.

Analogous reactions of compounds of formula | wherein G is hydrogen in accordance with
the above variant b), that is to say, as a separate reaction step, are described, for example,
in WO 97/02243 and EP-A-0 508 126.

The compounds of formula | prepared in accordance with the invention wherein G is

hydrogen, a metal ion equivalent or an ammonium, sulfonium or phosphonium cation are
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therefore used especially as starting compounds for the ‘in situ’ preparation of compounds
of formula la wherein G is a group -C(O)-Rao, -C(X1)-X2-R31, -C(X3)-N(Raz2)-Raa, -SO2-Ras or
'P(XA)(Rgs)-Rss; and R3o, R31, Rgg, R33, R34, Ras, Rgs, X1, Xz, X3 and X4 are as defined for

formula la.

The compounds of formula |

(R, °

wherein Ry is, each independently of any other, halogen, C;-Cgalkyl, C,-Cealkenyl, C,-Ce-
alkynyl, C,-Cshaloalkyl, cyano-C,-Csalkyl, C,-Cghaloalkenyl, cyano-C,-Cealkenyl, C,-Cghalo-
alkynyl, cyano-C,-Cealkynyl, hydroxy, hydroxy-C;-Cealkyl, C-Cgalkoxy, nitro, amino, C4-Cg-
alkylamino, di(C;-Cealkyl)amino, C4-Csalkylcarbonylamino, C4-Cealkylsulfonylamino, C4-Ce-
alkylaminosulfonyl, C;-Cealkylcarbonyl, Cy-Csalkylcarbonyl-C,-Cealkyl, C;-Cealkoxycarbonyl-
C4-Cealkyl, Ci-Cealkylcarbonyl-C,-Csalkenyl, C1-Csalkoxycarbonyi-C,-Cealkenyl, C4-Ce-
alkylcarbonyl-C,-Csalkynyl, C,-Cgalkoxycarbonyl-C,-Cealkynyl, C1-Cealkoxycarbonyl, cyano,
carboxyl, phenyl or an aromatic ring that contains 1 or 2 hetero atoms selected from the
group consisting of nitrogen, oxygen and sulfur, wherein the latter two aromatic rings may
be substituted by C;-Csalkyl, C4-Cshaloalkyl, Cs-Csalkoxy, C4-Cshaloalkoxy, halogen, cyano
or by nitro; or Ro, together with the adjacent substituents R,, R; and Rs, forms a saturated or
unsaturated C;-Cghydrocarbon bridge that may be interrupted by 1 or 2 hetero atoms
selected from the group consisting of nitrogen, oxygen and sulfur and/or may be substituted
by C,-C,alkyl; Ry, Rzand R; are each independently of the others hydrogen, halogen, Cy-Cg-
alkyl, C>-Cealkenyl, C,-Cealkynyl, C3-Cscycloalkyl, Cs-Cghaloalkyl, C,-Cghaloalkenyl, Cy-Ce-
alkoxycarbonyl-C,-Cgalkenyl, C4-Cgalkylcarbonyl-C,-Cealkenyl, cyano-C,-Cealkenyl, nitro-Cp-
Cealkenyl, C,-Cghaloalkynyl, C;-Cealkoxycarbonyl-C,-Cgalkynyl, C;-Cgsalkylcarbonyi-C;-Ce-
alkynyl, cyano-C,-Csalkynyl, nitro-C»-Cgalkynyl, Cs-Cs-halocycloalkyl, hydroxy-Cy-Cealkyl, Ci-
Csalkoxy-C;-Cealkyl, C-Cgalkylthio-C4-Cealkyl, cyano, Cs-Cjalkylcarbonyl,
C,-Cealkoxycarbonyl, hydroxy, C;-Cioalkoxy, Cs-Cealkenyloxy, Cs-Cealkynyloxy, Cq-Cghalo-
alkoxy, C3-Cghaloalkenyloxy, Ci-Csalkoxy-C;-Csalkoxy, mercapto, C4-Cealkylthio, C4-Cghalo-
alkylthio, C4-Cealkylsulfinyl, C,-Cesalkylsulfonyl, nitro, amino, Cs-Cgalkylamino, di(C4-Cgalkyl)-
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amino or phenoxy in which the phenyl ring may be substituted by Cs-Csalkyl, C-Cshaloalkyl,
C,-Caalkoxy, C4-Cshaloalkoxy, halogen, cyano or by nitro;

R, also may be phenyl, naphthyl or a 5- or 6-membered aromatic ring that may contain 1 or
2 hetero atoms selected from the group consisting of nitrogen, oxygen and sulfur, wherein
the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by halogen, Cs-Cgcycloalkyl, hydroxy, mercapto, amino, cyano, nitro or by
formyl; and/or

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by Cy-Cealkyl, C4-Csalkoxy, hydroxy-C;-Cealkyl, Cs-Csalkoxy-C4-Cealkyl, Cs-Ce-
alkoxy-C4-Cealkoxy, C-Cealkylcarbonyl, Ci-Cealkylthio, Cy-Cealkylsulfinyl, C;-Cealkylsuifonyl,
mono-C;-Cgalkylamino, di(C4-Csalkyl)amino, C-Cealkylcarbonylamino, Cs-Cealkylcarbonyl-
(C+-Cealkyl)amino, C,-Cealkenyl, Cs-Cealkenyloxy, hydroxy-Cs-Cealkenyl, C4-Cealkoxy-
C,-Csalkenyl, C;-Cgalkoxy-Cs-Cealkenyloxy, C,-Cealkenylcarbonyl, C,-Cealkenyithio, Co-Ce-
alkenylsulfinyl, C,-Cealkenylsulfonyl, mono- or di-(Cz-Csalkényl)amino, C4-Cealkyl(Cs-Ce-
alkenyl)amino, C,-Cealkenylcarbonylamino, C,-Csalkenylcarbonyl(C4-Csalkyl)amino, Cz-Ce-
alkynyl, Cs-Csalkynyloxy, hydroxy-Cs-Cesalkynyl, C-Csalkoxy-Cs-Cealkynyl, C;-Cealkoxy-
Ca4-Cealkynyloxy, C,-Cgalkynylcarbonyl, C.-Cealkynylthio, C,-Csalkynyisulfinyl, C,-Gsalkynyl-
sulfonyl, mono- or di-(Cs-Cealkynyl)amino, C;-Cgalkyl(Cs-Cealkynyl)amino, C.-Cealkynyi-
carbonylamino or by C,-Csalkynylcarbonyl(C;-Cealkyl)amino; and/or

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by halo-substituted C4-Cealkyl, C;-Cgalkoxy, hydroxy-Cs-Cealkyl, C;-Cealkoxy-
C,-Cealkyl, Cy-Csalkoxy-C4-Csalkoxy, Cy-Cealkylcarbonyl, Cy-Cealkylthio, Cs-Cealkylsulfinyl,
C+-Cealkylsulfonyl, mono-C,-Cealkylamino, di(C1-Cealkyl)amino, C-Cealkylcarbonylamino,
C,-Cealkylcarbonyl(C4-Cealkyl)amino, C,-Csalkenyl, Cs-Csalkenyloxy, hydroxy-Cs-Cealkenyl,
C,-Cealkoxy-C,-Csalkenyl, Ci-Cealkoxy-Cs-Cealkenyloxy, C,-Cealkenylcarbonyl, C,-Cgalkenyl-
thio, C,-Cealkenylsulfinyl, Co-Cealkenyisulfonyl, mono- or di-(C2-Csalkenyl)amino, C;-Cealkyl-
(Cs-Cealkenyl)amino, C,-Cealkenylcarbonylamino, C,-Cealkenylcarbonyl(C4-Cealkyl)amino,
C»-Cealkynyl, Cs-Cealkynyloxy, hydroxy-Cs-Cealkynyl, C;-Cealkoxy-Cs-Cealkynyl, Cq-Cealkoxy-
Ca4-Csalkynyloxy, Co-Cealkynylcarbonyl, C,-Cgalkynylthio, C,-Cealkynyisulfinyl, C>-Cealkynyl-
sulfonyl, mono- or di-(Cs-Csalkynyl)amino, C1-Cealkyl(Cs-Cealkynyl)amino, Co-Cealkynyl-
carbonylamino or C,-Cealkynylcarbonyl(C4-Cealkyl)amino; and/or

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by a radical of the formula COORss, CONRs;, SONRs3Rss or SO,0Rss wherein
Rso, Rs1, Rs2, Rss, Rss and Rss are each independently of the others Cs-Cealkyl, C2-Csalkenyl
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or C;-Cealkynyl or halo-, hydroxy-, alkoxy-, mercapto-, amino-, cyano-, nitro-, alkylthio-,
alkylsulfinyl- or alkylsulfonyl-substituted C;-Csalkyl, C>-Cealkenyl or Cs-Cealkynyl; nis 1 or 2;
R4 and Rs, together with the nitrogen atoms to which they are bonded, form a saturated or
unsaturated 5- to 8-membered heterocyclic ring that 1) is interrupted by oxygen, sulfur or by
-NR4- and may be substituted by halogen, C4-Ciealkyl, C4-Cyohaloalkyl, hydroxy, C-Ce-
alkoxy, C¢-Csalkoxy-C,-Cealkoxy, Cs-Cghaloalkoxy, mercapto, C4-Cgalkylthio, Cs- '
C,cycloalkyl, heteroaryl, heteroaryl-C4-Cealkyl, phenyl, phenyl-C;-Csalkyl or by benzyloxy,
wherein the phenyl rings of the last three substituents may in turn be substituted by
halogen, C;-Cealkyl, C-Cghaloalkyl, C-Cgalkoxy, Cs-Cghaloalkoxy or by nitro, and 2) may
contain a fused or spiro-bound alkylene or alkenylene chain having from 2 to 6 carbon
atoms that is optionally interrupted by oxygen or by sulfur, or at least one ring atom of the
saturated or unsaturated heterocyclic ring bridges that alkylene or alkenylene chain; R4 is
hydrogen, C;-Caalkyl, C;-Cgalkylcarbonyl, Cs-Cealkylsulfonyl, C3-Cgalkenyl or Cs-Cealkynyl;
and G is hydrogen or a metal ion equivalent or an ammonium, sulfonium or phosphonium

cation, are new. The present invention accordingly relates also to those compounds.

The compounds of formula la

R, O R
A
R; \ zN\R4 (Ia),
Ry 0G,

wherein Ry is, each independently of any other, halogen, C4-Cgalkyl, C,-Csalkenyl, C»-Ce-
alkynyl, C;-Cghaloalkyl, cyano-C;-Cgalkyl, Co-Cghaloalkenyl, cyano-C,-Cealkenyl, Co-
Cghaloalkynyl, cyano-C,-Cealkynyl, hydroxy, hydroxy-C,-Cealkyl, C;-Csalkoxy, nitro, amino,
C,-Cealkylamino, di(C4-Cealkyl)amino, C,-Cealkylcarbonylamino, C;-Cgalkylsulfonylamino,
C4-Cealkylaminosulfonyl, C,-Cealkylcarbonyl, C,-Cealkylcarbonyl-C,-Cealkyl, Cs-
Cealkoxycarbonyl-C,-Cgalkyl, C,-Cealkylcarbonyl-C,-Cealkenyl, C,-Cealkoxycarbonyl-C,-Ceg-
alkenyl, C;-Cgalkylcarbonyl-C,-Cesalkynyl, C4-Cgalkoxycarbonyl-C,-Cgalkynyl, C;-Ce-
alkoxycarbonyl, cyano, carboxyl, phenyl or an aromatic ring that contains 1 or 2 hetero
atoms selected from the group consisting of nitrogen, oxygen and sulfur, wherein the latter
two aromatic rings may be substituted by C,-Csalkyl, C,-Czhaloalkyl, C4-Cjalkoxy, C4-Ca-
haloalkoxy, halogen, cyano or by nitro; or Ry, together with the adjacent substituents R, R,
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and Rs, forms a saturated or unsaturated C;-Cghydrocarbon bridge that may be interrupted
by 1 or 2 hetero atoms selected from the group consisting of nitrogen, oxygen and sulfur
and/or may be substituted by C-Caalkyl; Ry, Rz and R, are each independently of the others
hydrogen, halogen, C;-Cgalkyl, C,-Cealkenyl, C,-Cgalkynyl, Cs-Cecycloalkyl, C;-Cghaloalkyl,
C,-Cehaloalkenyl, C1-CealkoxycarbonyI~Cg-Csalken3}I, Ci-Cealkylcarbonyl-C,-Cealkenyl,
cyano-C;-Cealkenyl, nitro-C,-Csalkenyl, Co-Cghaloalkynyl, C4-Cealkoxycarbonyl-C,-Cealkynyl,
C,-Cealkylcarbonyl-C,-Csalkynyl, cyano-C,-Cealkynyl, nitro-C,-Csalkynyl, C;-Cghalocycloalkyl,
hydroxy-C-Cealkyl, Cs-Cealkoxy-C,-Csalkyl, C1-Csalkylthio-C,-Csalkyl, cyano, C,-C,alkyl-
carbonyl, C,-Cealkoxycarbonyl, hydroxy, Ci-Cioalkoxy, Cs-Cealkenyloxy, Cs-Cealkynyloxy,
Ci-Cehaloalkoxy, Cs-Cghaloalkenyloxy, Cs-Cealkoxy-C4-Cealkoxy, mercapto, C4-Cealkylthio,
C,-Cehaloalkylthio, C4-Cealkylsulfinyl, C4-Cealkylsulfonyl, nitro, amino, C,-Cgalkylamino, di-
(C4-Cealkyl)amino or phenoxy in which the phenyl ring may be substituted by C;-Caalkyl,
C-Cshaloalkyl, C4-Caalkoxy, Cy-Cshaloalkoxy, halogen, cyano or by nitro;

Rz also may be phenyl, naphthyl or a 5- or 6-membered aromatic ring that may contain 1 or
2 hetero étoms selected from the group consisting of nitrogen, oxygen and sulfur, wherein
the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by halogen, C;-Cgcycloalkyl, hydroxy, mercapto, amino, cyano, nitro or by
formyl; and/or

the phenyl ring, the néphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by C4-Cealkyl, C,-Csalkoxy, hydroxy-C-Cealkyl, Cs-Cealkoxy-C,-Cesalkyl, C4-Ce-
alkoxy-C;-Cealkoxy, C,-Cgalkylcarbonyl, C4-Cgalkylthio, C4-Cesalkylsulfinyl, C4-Cealkylsulfonyl,
mono-C;-Cealkylamino, di(C,-Cealkyl)amino, C4-Cgalkylcarbonylamino, C,-Cealkylcarbonyl-
(C4-Cealkyl)amino, C,-Csalkenyl, C;-Csalkenyloxy, hydroxy-Cs-Cealkenyl, Cy-Cealkoxy-Co-Ce-
alkenyl, C,-Cgalkoxy-C;-Cealkenyloxy, C,-Cealkenylcarbonyl, C,-Cgsalkenylthio, C.-Cealkenyl-
sulfinyl, C>-Cealkenylsulfonyl, mono- or di-(C,-Cealkenyl)amino, C,-Cealkyl(Cs-Csalkenyl)-
amino, C,-Cgalkenylcarbonylamino, C,-Csalkenylcarbonyl(C,-Cesalkyl)amino, C,-Csalkynyl,
Cs-Cealkynyloxy, hydroxy-C,-Cealkynyl, Cy-Cealkoxy-Cs-Cealkynyl, C4-Cealkoxy-C,-Csalkynyl-
oxy, C>-Cealkynylcarbonyl, C,-Cesalkynyithio, C,-Cealkynyisulfinyl, C,-Csalkynylsulfonyl,
mono- or di-(C5-Cealkynyl)amino, C,-Csalkyl(C3-Cgalkynyl)amino, C,-Cealkynylcarbonylamino
or by C,-Cealkynylcarbonyl(C;-Cealkyl)amino; and/or '

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by halo-substituted C,-Csalkyl, Ci-Csalkoxy, hydroxy-C;-Cealkyl, Cy-Csalkoxy-
C;-Cealkyl, C4-Cgalkoxy-C,-Cgalkoxy, Cs-Cealkylcarbonyl, C,-Cealkylthio, C,-Cealkylsulfinyl,
C1-Cgalkylsulfonyl, mono-C,-Cgalkylamino, di(C;-Cealkyl)amino, C,-Cgalkylcarbonylamino,
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Cs-Csalkylcarbonyl(C-Csalkyl)amino, Co-Csalkenyl, C;-Cealkenyloxy, hydroxy-Cs-Cealkenyl,
C,-Cealkoxy-C,-Cealkenyl, C4-Csalkoxy-Cs-Cealkenyloxy, C.-Cealkenylcarbonyl, Co-Cealkenyl-
thio, C,-Csalkenylsulfinyl, C,-Cealkenylsulfonyl, mono- or di-(Cz-Csalkenyl)amino, C,-Cealkyl-
(Cs-Cealkenyl)amino, C.-Csalkenylcarbonylamino, Cz-Csalkenylcarbonyl(C+-Cealkyl)amino,
C,-Cealkynyl, Cs-Csalkynyloxy, hydroxy-Cs-Cealkynyl, Cs-Cealkoxy-Cs-Cealkynyl, Cs-Cealkoxy-
C.-Cealkynyloxy, C,-Cesalkynylcarbonyl, C.-Cealkynylthio, C,-Cealkynylsulfinyl, C.-Cealkynyl-
sulfonyl, mono- or di-(Cs-Csalkynyl)amino, C-Cealkyl(Cs-Csalkynyl)amino, C.-Cealkynyl-
carbonylamino or C,-Cealkynylcarbonyl(C-Cealkyl)amino; and/or

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by a radical of the formula COORso, CONRs1, SO2NRs3Rss 0r SO,0Rs5 Wherein
Rso, Rs1, Rsz, Rss, Rss and Rss are each independently of the others C;-Cealkyl, C2-Cealkenyl
or Cs-Csalkynyl or halo-, hydroxy-, alkoxy-, mercapto-, amino-, cyano-, nitro-, alkyithio-,
alkylsulfinyl- or alkylsulfonyl-substituted C;-Csalkyl, C,-Cealkenyl or Cs-Cealkynyl;

nis1or2;

R, and Rs, together with the nitrogen atoms to which they are bonded, form a saturated or
unsaturated 5- to 8-membered heterocyclic ring that 1) is interrupted by oxygen, sulfur or by
-NR4- and may be substituted by halogen, C1-Cioalkyl, C4-Ciohaloalkyl, hydroxy, Cy-Ce-
alkoxy, C4-Cealkoxy-C;-Cgalkoxy, Cs-Cghaloalkoxy, mercapto, C,-Cealkylthio, Cs-
Cscycloalkyl, heteroaryl, heteroaryl-C,-Cgalkyl, phenyl, phenyl-C;-Cealkyl or by benzyloxy,
wherein the phenyl rings of the last three substituents may in turn by substituted by
halogen, C;-Cealkyl, Cs-Cshaloalkyl, C4-Cealkoxy, Ci-Cghaloalkoxy or by nitro, and 2) may
contain a fused or spiro-bound alkylene or alkenylene chain having from 2 to 6 carbon
atoms that is optionally interrupted by oxygen or by sulfur, or at least one ring atom of the
saturated or unsaturated heterocyclic ring bridges that alkylene or alkenylene chain; R4 is
hydrogen, C1-Csalkyl, Cs-Cealkylcarbonyl, Ci-Cealkylsulfonyl, Cs-Cealkeny! or Cs-Cealkynyl;
and Gy is a group -C(O)-Rao, -C(X1)-X2-Ra1 or -SOz-Raq;

Xi, Xa, X3 and X, are each independently of the others oxygen or sulfur;

Rao is unsubstituted or halo-substituted C4-Caoalkyl, C.-Cooalkenyl, C;-Cgalkoxy-Cy-Cgalkyl,
C,-Cgalkylthio-C4-Csalkyl, poly-C4-Cgalkoxy-Cs-Cegalkyl or unsubstituted or halo-substituted
Ca-Cscycloalkyl, Cs-Cecycloalkyl-Cy-Cealkyl, heterocyclyl-Ci-Cealkyl, heteroaryl-Cq-Cealkyl,
unsubstituted or halo-, cyano-, nitro-, C{-Cgalkyl-, C4-Cgalkoxy-, C-Cghaloalkyl-, C4-Cghalo-
alkoxy-, C;-Csalkylthio- or C-Csalkylsulfonyl-substituted phenyl, unsubstituted or halo-,
nitro-, cyano-, Cy-Cealkyl-, C4-Cealkoxy-, Cs-Cghaloalkyl- or C;-Cghaloalkoxy-substituted
phenyl-C;-Cealkyl, unsubstituted or halo- or C+-Cealkyl-substituted heteroaryl, unsubstituted
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or halo- or C4-Csalkyl-substituted phenoxy-C;-Cealkyl, or unsubstituted or halo-, amino- or
C,-Csalkyl-substituted heteroaryloxy-C,-Cealkyl; Ras is unsubstituted or halo-substituted
C1-Caoalkyl, Co-Caalkenyl, C4-Cgalkoxy-C,-Csalkyl, poly-C4-Cgalkoxy-C,-Csalkyl, unsub-
stituted or halo- or C;-Cealkoxy-substituted C3-Cgeycloalkyl, C;-Cecycloalkyl-Cs-Cealkyl,
heterocyclyl-C4-Csalkyl, heteroaryl-C;-Cgalkyl, unsubstituted or halo-, cyano-, nitro-, C4-Ce-
alkyl-, C4-Csalkoxy-, Ci-Cghaloalkyl- or C4-Cghaloalkoxy-substituted phenyl or benzyl; and
Ras is unsubstituted or halo-substituted C4-Cgalkyl, or unsubstituted or halo-, C;-Cgalkyl-, Cs-
Cealkoxy-, C4-Cshaloalkyl-, C;-C;haloalkoxy-, cyano- or nitro-substituted phenyl, are new.

The present invention accordingly relates also to those compounds.

The compounds of formula I

X X

Ry "CH 'R,
R % (),
(Ro),

R

2

wherein Ro, R1, Rz, B3, Rs, Ry and n are as defined hereinbefore are new and were
developed especially for the process according to the invention. The present invention

accordingly relates also to those compounds.

Preferred compounds of formula Il are those wherein Ry, R, and R; are each independently
of the others hydrogen, halogen, C;-Calkyl, C,-Cshaloalkyl, C,-Cialkenyl, C;-Cshaloalkenyl,
C2-Caalkynyl, C3-Cecycloalkyl, Cy-Cqalkylcarbonyl, Ci-Cealkoxycarbonyl, hydroxy, C4-Cs-
alkoxy, Cs- or C,-alkenyloxy, Cs- or Cs-alkynyloxy, C,-Cshaloalkoxy, nitro or amino.

Preference is given also to compounds of formula Il wherein R, is C,-Cqalkyl.

Likewise preferred are compounds of formula il wherein n is 0.

Of those, special preference is given to compounds of formula Il wherein R; is C,-Csalkyl,
C;-Cialkoxy, C2-Csalkynyl or C5-Cecycloalkyl and Rj is Cy-Caalkyl, Ci-Caalkoxy, Co-Caalkynyl
or C;-Cecycloalkyl. '
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Likewise preferred are compounds of formula Il wherein R, is C,-Cgalkynyl.

Preference is given to those compounds of formula Il wherein R, and R; are each
independently of the other C,-Csalkyl, Co-Cealkynyl, C4-Cioalkoxy or Cs-Cecycloalkyl. Of
those, special preference is given to the compounds wherein R, is C,-Cealkyl and Rs is

Ca-Cealkyl, C,-Cgalkynyl or C4-Cyoalkoxy.

Also important are the compounds of formula Il wherein Rg is RgRsN- and Ry is R10R11N-; Rs,

Re, Rio and Ry, being as defined for formula 1.

The compounds of formula lla

O 0]

RReN CH NR, R,

ﬁ} (lla),
(Ro),

wherein Ry, Ry, Rs, Rz and n-are as defined for formula | and Rg, Ry, Rio and Ry are
hydrogen, can be obtained, for example, directly from the corresponding phenylmalonic

acid dinitriles of formula VI

NC _ C;H,CN
R, R,
(Ro). V1),
RZ

wherein Ry, R, Rz, Rs and n are as defined hereinbefore, by means of hydrolysis.
Concentrated mineral acids, for example, sulfuric acid or nitric acid, are suitable as

hydrolysing agents, where appropriate with the addition of water.

The compounds of formula lla
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RmRﬁN/lk CH)L NHBR9
H1 Hs
(Ro)n (ia),
R,

wherein Rq, Ry, Rz, R; and n are as defined for formula | and Rg, Rg, R1o and Ry are each
independently of the others hydrogen, C;-Cealkyl, C1-Cghaloalkyl, Cs-Cealkenyi or benzyl,
wherein the phenyl ring of the benzyl group may be substituted by C4-Csalkyl, halogen,
C;-Cshaloalkyl, C4-Csalkoxy or by nitro, can be prepared, for example, as follows:

1) a phenyl acetamide of formula VI

o}

BN

CH, NRgR,
R, R, (vi),

GO

R,

wherein Ry, Ry, Ry, Rs, Rg, Rg and n are as defined hereinbefore, is either
a) reacted with an isocyanate of formula XI

R1oN=C=0 (X1),
wherein Ry is as defined hereinbefore except that Ry is not hydrogen, the reaction being
optionally catalysed by a base and carried out in an inert reaction medium, (R = hydrogen
in the compound of formula lla), or

b) reacted at reflux temperature with a carbonate of formula XIV

0
_C. (XIv),
R,,0 OR,,
wherein Ry, is C;-Cgalkyl, Ci-Cshaloalkyl, Cs-Cealkenyl! or benzyl, wherein the phenyl ring of
the benzyl group may be substituted by C-Caalkyl, halogen, C;-C;haloalkyl, C4-Caalkoxy or

by nitro, and the compound of formula llb



WO 00/78881 PCT/EP00/05476

-26 -

@] 0
ro A
12 cH NRgR,

R, R, (Ilb),
(Ro)

n

R,

wherein Ro, Ry, Rz, Rs, Rs, Re, R12 and n are as defined hereinbefore, is obtained initially

and that compound is then reacted in an inert solvent with an amine of formula X
Ri1oR11NH (X),

wherein Ry and Ry, are as defined hereinbefore, or

2) a phenylacetic acid ester of formula Vil

CH, OR,,
i R, (VIlI),

(R,

R,

wherein Ry, R, Rz, Rs, Riz2 and n are as defined hereinbefore, is either
¢) reacted with an isocyanate of formula XV
RsN=C=0 (XV),
wherein Rg is as defined hereinbefore except that Rg is not hydrogen, the reaction being
optionally catalysed by a base and carried out in an inert reaction medium, and the

compound of formula lib

12 CH NR;gR, .
R, R, (lb),
(Ro),
RZ

wherein Ry, Rs, Rz, Rs, Rg, Riz and n are as defined hereinbefore and Ryis hydrogen, is
obtained initially, and that compound is then reacted in an inert solvent, in the manner

described under 1) b), with an amine of formula X, or
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d) reacted with a carbonate of formula XVI
f
_C. (XV1),
R0 Rys

wherein Ri3 has the same meanings as Ry, at elevated temperature, and a phenylmalonic

acid diester of formula lll

Ry R, (),

wherein Ro, Ry, R, Rs, Ri2, Ri3 and n are as defined hereinbefore, is obtained initially and
that compound is then reacted in an inert solvent, in a manner analogous to that described
under 1) b), with an amine of formula IX or X

ReRgNH  (IX) or R1oR11NH X),
wherein Rg, Re, Rio and Ry, are as defined hereinbefore.

The above process variants are illustrated in the following Reaction Scheme 3.
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Reaction Scheme 3

(@] o] 0 0
N Hooysseg. AW bk RO R,
R R Hig R R RRMHoRAMN, g R,
> Ry, € X
GV " sovert ®)
R,

R ARPCD, "
Vi o n il
RAN
X 9 R,O000R,, T
M
(o]
R,
b) R,zooooa12 T 0 R5N=C=O. R R
ca (m n
R,
Vil
VIii

I
The phenylmalonic acid diamides of formula lla can be obtained in accordance with
Reaction Scheme 3 (variant a)), according to known standard procedures, from phenyl
acetamides of formula VII using the isocyanates of formula Xl, the reaction being optionaily

catalysed by a base and carried out in an inert solvent.

According to Reaction Scheme 3 (variant b)), the phenylmalonic acid diamides of formula
lla can be obtained from the phenyl acetamides of formula Vi also by heating for several
hours at reflux temperature in carbonates of formula XIV as solvents, via compounds of
formula llb and with subsequent amidation in a solvent using amines of formula X.
Analogous reactions with phenylacetic acid ester derivatives and carbonates of formula XVI
are described, for example, in WO 97/02243.

Further alternative processes for the preparation of the phenylmalonic acid diamides of
formula lla, which start from the phenylacetic acid esters of formula Vill, are provided
according to Reaction Scheme 3 by the following two process variants: according to
variant c), the compounds of formula VIl can, for example, first of all be reacted
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analogously to Tetrahedron Lett. 1974, 2427 with isocyanates of formula XV, the reaction
being catalysed by a base and carried out in an inert reaction medium, to form the

compounds of formula llb (Rg=hydrogen), which are then amidated in an inert solvent in a
manner analogous to variant b) using amines of formula X; or, according to variant d), the
compounds of formula Vil can, for example, first of all be reacted at reflux temperature, in
carbonates of formula XVI as solvents, to form the phenylmalonic acid diesters of formula
Il, which are then amidated in a solvent in a manner analogous to variant b) using amines

of formula IX or X.

The compounds of formulae IV, IVa and IVb are either known or can be prepared analo-
gously to known procedures. Processes for the preparation of compounds of formula IV are
described, for example, in WO 95/00521 and PCT/EP Application number 99/01593.

The phenyimalonic acid dinitrile derivatives of formula VI are either known or can be
prepared analogously to known procedures as described, for example, in Chem. Commun.
1984, 932 or J. Am. Chem. Soc. 121, 1473 (1999).

The phenyl acetamides and phenylacetic acid esters of formulae VIl and Vil are known.

Phenylacetic acid esters of formula VIII are described, for example, in WO 97/02243.

The reagents of formulae I1X, X, XI, Xl and Xlia, Xlib, Xllc, Xlid, Xile and Xilf, X1V, XV and
XVl used in Reaction Schemes 1, 2 and 3, respectively, are either known or can be

prepared analogously to known procedures.

The present process is distinguished by:

a) easy accessibility of the starting compounds of formula I,

b) simple reaction procedure and working up,

c) generally high product yields,

d) an economically and ecologically advantageous one-pot process for further derivatisation
of the compounds of formula | to produce compounds of formula la (e.g. conversion of
substituent G to Gy), and

e) its economic and ecological advantages derived from the fact that the individual process
steps, starting from the preparation of the compounds of formula Il (Reaction Scheme 3),
the reaction thereof with compounds of formula IV, IVa or IVb to form compounds of formula
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| (Reaction Scheme 1) and the reaction thereof with electrophiles of formula XII, Xlia, Xllb,
Xllc or Xlld, can be used for a continuous reaction procedure for the preparation of

compounds of formula la.

The present preparation process is suitable also especially for the large-scale preparation of

4-aryl-5-oxopyrazoline derivatives of formulae | and la.

The Examples that follow further illustrate the process according to the invention without

limiting it.

Preparation Examples:

Example P1: Preparation of 2.4,6-trimethylphenylmaionic acid diamide

NH,0C _ CH/CONHz

CH, CH,

CH,

A solution of 2.0 g (0.0109 mol) of 2,4,6-trimethylphenylmalonic acid dinitrile in 5 ml of
dichloromethane is added dropwise within a period of 2 minutes to a mixture of 5 ml of
concentrated sulfuric acid (97 %) and 0.4 ml (0.022 mol) of water. After stirring for 100
hours at 20°C, the reaction mixture is poured onto ice and extracted twice with ethyl
acetate. The combined organic phases are washed with saturated sodium chloride solution,
dried over sodium sulfate and concentrated in vacuo at 60°C. 2.0 g (83 % of theory) of the
desired title compound are obtained in the form of yellowish crystals, m.p. 177-179°C.

Example P2: Preparation of 2 6-diethyl-4-methylphenyimalonic acid diamide

NH.OC ~CONH
H, ~CH 2

HyC, CH,

CH,



WO 00/78881 PCT/EP00/05476

-31 -

2.1 g (0.0099 mol) of 2,6-diethyl-4-methylphenylmalonic acid dinitrile are added to a mixture
of 5 ml of concentrated sulfuric acid (97 %) and 0.36 ml (0.0198 mol) of water. After stirring
for 5 minutes at 50°C, a homogeneous red-coloured solution forms which is further stirred
for 5 hours at 50°C. The reaction mixture is then cooled to 22°C and subsequently poured
into ice-water. After extraction twice with ethyl acetate, the combined organic phases are
washed with saturated sodium chloride solution, dried over sodium sulfate and concentrated
in vacuo at 60°C. 2.35 g (95.6 % of theory) of the desired title compound are obtained in the
form of yellowish crystals, m.p. 184-186°C. 'H-NMR (CDCls): 7.19 ppm (broad s, 1H); 6.99
ppm (s, 2H); 5.78 ppm (broad s, 1H); 4.69 ppm (s, 1H); 2.55 ppm (q, 4H); 2.32 ppm (s, 3H);
1.21 ppm (t, 6H).

Example P3: Preparation of 8-(2.4.6-trimethylphenyitetrahydropyrazolol1,2-d}{1.4,5loxa-

()

N—N

diazepine-7,9-dione

0

CH CH,

3

CH,

A solution of 1.5 g (0.0068 mol) of 2,4,6-trimethylphenylmalonic acid diamide, 2.16 g
(0.0082 mol) of [1,4,5]oxadiazepane dihydrobromide and 2.93 g (0.029 mol) of triethylamine
in 50 ml of xylene is heated for two hours at reflux temperature in a nitrogen atmosphere.
The suspension formed is cooled to 22°C, stirred with 1N hydrochloric acid and filtered. The
crystalline residue is washed with water and then with diethyl ether and dried in vacuo at

60°C. The desired title compound has a melting point of 248-250°C.



WO 00/78881 PCT/EP00/05476

-32-

Example P4: Preparation of 8-(2 6-diethyl-4-methylphenyl)tetrahydropyrazolo{1,2-d][1,4,5]-

oxadiazepine-7,9-dione

()

N—N

CH,

A soilution of 2.15 g (0.00866 mol) of 2,6-diethyl-4-methylphenyimalonic acid diamide, 2.64
g (0.010 mol) of [1,4,5]oxadiazepane dihydrobromide and 3.54 g (0.035 mol) of
triethylamine in 50 ml of xylene is heated for 2 hours at reflux temperature in a nitrogen
atmosphere. The resulting suspension is cooled to 22°C, 50 ml of 1N hydrochloric acid are
added and the batch is stirred for 5 minutes. After the addition of 50 ml of hexane, the
resulting solid is filtered off, washed with a small amount of water and hexane and dried in
vacuo at 80°C. 2.15 g of the desired title compound are obtained in the form of a colourless
solid, m.p. 193-194°C. The organic phase is dried over sodium sulfate and concentrated in
vacuo at 60°C to yield a further 0.23 g of the desired title compound. Total yield 2.38 g (87
% of theory). 'H-NMR (CDCl,): 6.92 ppm (d, 2H); 4.72 ppm (s, 1H); 4.30 ppm (m, 2H); 3.98
ppm (m, 4H); 3.79 ppm (m, 2H); 2.80 ppm (s, 3H); 2.70 ppm (g, 2H); 2.27 ppm (q, 2H); 1.27
ppm (t, 3H); 1.20 ppm (t, 3H).

Example P5: Preparation of 8-(2,6-diethyl-4-methylphenvi)tetrahydropyrazolo[1,2-d][1.4,5]-
oxadiazepine-7.9-dione
()
N-N
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A solution of 0.55 g (0.002 mol) of 2-(2,6-diethyl-4-methylphenyl)-N,N’-dimethylmalonamide,
0.42 g (0.0024 mol) of [1,4,5]oxadiazepane dihydrobromide and 1.17 mi (0.0084 mol) of
triethylamine in 6 ml of xylene is heated for 18 hours at reflux temperature in a nitrogen
atmosphere. The reaction mixture is then poured into water, the mixture is rendered acidic
with 2N hydrochloric acid and the suspension is stirred with hexane. The solid is filtered off,
washed with water and hexane and dried in vacuo at 50°C. 0.33 g of the desired title

compound is obtained in the form of beige crystals, m.p. 192-193.5°C.

Example P6: One-pot process for the preparation of 2,2-dimethylpropionic acid 8-(2.6-

diethyl-4-methylphenyl)-9-oxo-1,2.4 5-tetrahydro-9H-pyrazolo[1,2-d][1,4.5]oxadiazepin-7-y!

ester
()
o) Z =0 ~0
HZCZ C2H5
CH,

A solution of 1.0 g (0.004 mol) of 2,6-diethyl-4-methylphenylmalonic acid diamide, 0.84 g
(0.0048 mol) of [1,4,5]oxadiazepane dihydrobromide and 1.62 g (0.016 mol) of triethylamine
in 25 ml of xylene is heated for 2 hours at reflux temperature in a nitrogen atmosphere. The
reaction mixture is then cooled to room temperature, 0.87 g (0.0072 mol) of pivaloyl chioride
is added and the batch is stirred for a further 2 hours at 22°C. The reaction mixture is then
stirred with 25 ml of 1N hydrochloric acid and extracted with ethyl acetate. The organic
extracts are washed with saturated sodium chloride solution, dried over sodium sulfate and
concentrated in vacuo at 60°C. 2.3 g of brown oil are obtained. Recrystallisation from
hexane yields 1.0 g of the desired title compound in the form of colourless crystals, m.p.
120-122°C.

'H-NMR (CDCl,): 6.89 ppm (s, 2H); 4.29 ppm (m, 2H); 3.95 ppm (m, 2H); 3.87 ppm (m, 4H);
2.49 ppm (m, 4H); 2.30 ppm (s, 3H); 1.12 ppm (t, 6H); 1.04 ppm (é, 9H).
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Example P7: Preparation of 2-(2,6-diethyl-4-methylphenyl)-N,N’-dimethylmalonamide

o o
HiCr \~CHs
H H
HSCZ CZHS
CH,

30 ml of a 33 % solution of methylamine in ethanol are added to 4.18 g (0.015 moil) of 2-
(2,6-diethyl-4-methylphenyl)malonic acid dimethyi ester at 22°C and the batch is stirred at
75°C for 30 hours. The reaction mixture is then poured into water, and the mixture is
rendered acidic with concentrated hydrochloric acid and extracted with ether. The organic
extracts are washed with saturated sodium chloride solution, dried over magnesium sulfate
and concentrated in vacuo at 60°C. The residue obtained (4.0 g of a brown oil) is stirred
with hexane, 1.74 g of the desired title compound being obtained in the form of a crystalline
product, m.p. 98-100°C.

Example P8: Preparation of 2-(2.4,6-trimethylphenyltetrahydropyrazolo{1.2-alpyridazine-

1,3-dione (without the addition of a base

CH,

A solution of 2.05 g (0.0093 mol) of 2,4,6-trimethylphenylmalonic acid diamide and 0.95 g
(0.0110 mol) of hexahydropyridazine in 50 mi of xylene is boiled for 2 hours at reflux
temperature under nitrogen. The reaction mixture is then cooled to 22°C and stirred with

50 ml of 1N hydrochloric acid; the resulting suspension is filtered and the crystalline residue
is washed first with diethyl ether and then with water and dried in vacuo. 2.2 g of the desired

titte compound are obtained in the form of colourless crystals, m.p. 247-248°C.
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'H-NMR (CDCl,): 6.93 ppm (s, 1H); 6.83 ppm (s, 1H); 4.65 ppm (s, 1H); 3.67 ppm (broad s,
4H); 2.40 ppm (s, 3H); 2.27 ppm (s, 3H); 2.04 ppm (s, 3H); 1.83 ppm (broad s, 4H).

Example P9: Preparation of 2 6-diethyl-4-(4-pyridyl)phenyimalonic acid diamide

o]

y NH,
N

36 mg (0.002 mol) of water and then 360 mg (about 75 %, 0.001 mol) of (2,6-diethyl-4-(4-
pyridyl)phenylmalonic acid dinitrile are added to 0.5 m! of sulfuric acid (97 %) and the batch
is stirred at 50°C for 5.5 hours. The cooled reaction mixture is neutralised with saturated
sodium hydrogen carbonate solution, the resuiting precipitate is filtered off and washed with
water, and the crystals are suspended with a small amount of diethy! ether, filtered off and
dried. The desired title compound is obtained in a yield of 145 mg (47 % of theory),

m.p. 184-186°C.

'H-NMR (CDCl,): 8.63 ppm (d, 2H); 7.48 ppm (d, 2H); 7.40 ppm (s, 2H); 7.20 ppm (broad
signal, 2H); 5.81 ppm (broad signal, 2H); 4.80 ppm (s, 1H); 2.68 ppm (q, 4H); 1.30 ppm

(t, 6H).

The following compound (Example P10) is also obtained analogously to the above
Example:

2,6-diethyl-4-(2-pyridyl)phenyimalonic acid diamide, m.p. 230°C (decomposition) and
'H-NMR (CDCl,): 8.68 ppm (d, 1H); 4.66-7.80 ppm (m, 4H); 7.23 ppm (m, 1H); 7.20 ppm
(broad signal, 2H); 5.67 ppm (broad signal, 2H); 4.80 ppm (s, 1H); 2.67 ppm (g, 4H);
1.30 ppm (t, 6H).
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290 mg (0.0011 mol) of [1,4,5]oxadiazepane dihydrobromide and 0.56 ml (0.004 mol) of
triethylamine are introduced into 7 ml of degassed xylene, 311 mg (0.001 mol) of 2,6-

diethyl-4-(2-pyridyl)phenylmalonic acid diamide are added, and the batch is stirred at 150°C
for 4 hours. The reaction mixture is left to stand overnight at 20°C, is then cooled to from

0 to 5°C and 0.135 ml (0.0011 mol) of pivalic acid chloride is added dropwise. The batc;h is
stirred for 3 hours at 20°C to complete the reaction, poured into ice-water and extracted
twice with ethyl acetate. The combined organic phases are washed with water and brine,
dried over sodium sulfate and concentrated. The crude product of 345 mg (75 % of theory)
is crystallised from diethyl ether. The desired title compound is obtained in a yield of 160 mg
(35 % of theory), m.p. 146-147°C.

'H-NMR (CDCls): 8.70 ppm (m, 1H); 7.72 ppm (m, 2H); 7.70 ppm (s, 2H); 7.22 ppm (m, 1H);
4.30 ppm (m, 2H); 3.97 ppm (m, 2H); 3.89 ppm (m, 4H); 2.62 ppm (m, 4H); 1.21 ppm (t,
6H); 1.03 ppm (s, 9H).

The following compound (Example P12) is also obtained analogously to the above

Example:

2,2-dimethylpropionic acid 8-(2,6-diethyi-4-pyridin-4-ylphenyl)-9-ox0-1.2.4,5-tetrahydro-9.H.-
razolo[1.2-d][1.4.5]oxadiazepin-7-yi ester, 'H-NMR (CDCls): 8.19 ppm (broad signal, 2H);

7.53 ppm (broad signal, 2H); 7.35 ppm (s, 2H); 4.30 ppm (m, 2H); 3.96 ppm (m, 2H);

3.89 ppm (m, 4H); 2.62 ppm (m, 4H); 1.20 ppm (t, 6H); 1.05 ppm (s, 9H).
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What is claimed is:

1. A process for the preparation of a compound of formula |

R, O R

N

R; NazN
3 \R4 (l)y

5

o). R, 0G
wherein
Ro is, each independently of any other, halogen, C;-Cgalkyl, C,-Cgalkenyl, Co-Cealkynyl,
C4-Cghaloalkyl, cyano-Cy-Cgalkyl, C,-Cghaloalkenyl, cyano-C,-Cealkenyl, C,-Cghaloalkynyl,
cyano-C,-Cealkynyl, hydroxy, hydroxy-C;-Csalkyl, C;-Cgalkoxy, nitro, amino, C-
Csalkylamino, di(C;-Cealkyl)amino, C-Cealkylcarbonylamino, C;-Csalkylsulfonytamino, Cs-
Csalkylaminosulfonyl, C4-Cealkylcarbonyl, Cy-Csalkylcarbonyl-C,-Cgalkyl, C+-
Csalkoxycarbonyl-C4-Cgalkyl, C;-Cgalkylcarbonyl-C,-Cealkenyl, C,-Csalkoxycarbonyl-C,-Ce-
alkenyl, C4-Cealkylcarbonyl-C,-Cgalkynyl, Cs-Cealkoxycarbonyl-C,-Cealkynyl, C;-Cealkoxy-
carbonyl, cyano, carboxyl, phenyl or an aromatic ring that contains 1 or 2 hetero atoms
selected from the group consisting of nitrogen, oxygen and sulfur, wherein the latter two
aromatic rings may be substituted by C,-Csalkyl, C;-Cshaloalkyl, C;-Cjalkoxy, Cs-
Cshaloalkoxy, halogen, cyano or by nifro; or
R, together with the adjacent substituents Ry, Rz and Rj, forms a saturated or unsaturated
C;-Cshydrocarbon bridge that may be interrupted by 1 or 2 hetero atoms selected from the
group consisting of nitrogen, oxygen and sulfur and/or may be substituted by C;-Csalkyl;
Ry, Rz and R; are each independently of the others hydrogen, halogen, C;-Cealkyl, C2-Ce-
alkenyl, C,-Csalkynyl, C5-Cecycloalkyl, C-Cghaloalkyl, C,-Cshaloalkenyl, C;-Cealkoxy-
carbonyl-C,-Cealkenyl, C,-Csalkylcarbonyl-C,-Cgalkenyl, cyano-C,-Cealkenyl, nitro-C,-Ce-
alkenyl, C,-Cghaloalkynyl, C;-Cgalkoxycarbonyl-C,-Cgalkynyl, C;-Cealkylcarbonyl-C2-Ce-
alkynyl, cyano-C,-Cealkynyl, nitro-Co-Cealkynyl, C;-Cshalocycloalkyt, hydroxy-C;-Cealkyl,
C4-Cealkoxy-C4-Cgalkyl, C4-Cealkyithio-C4-Cgalkyl, cyano, C;-Cialkylcarbonyl, Cy-Cealkoxy-
carbonyl, hydroxy, Ci-Ciealkoxy, Cs-Cealkenyloxy, Cs-Cealkynyloxy, Ci-Cehaloalkoxy, C3-Ce-
haloalkenyloxy, C,-Cgalkoxy-C;-Csalkoxy, mercapto, C;-Cealkylthio, C;-Cghaloalkyithio,
C:-Cealkylsulfinyl, C-Csalkylsulfonyl, nitro, amino, C,-Cgalkylamino, di(C+-Cealkyl)amino or
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phenoxy in which the phenyl ring may be substituted by C,-Csalkyl, Cs-Cshaloalkyl, C-Cs-
alkoxy, C4-Cshaloalkoxy, halogen, cyano or by nitro;

R, also may be phenyl, naphthyl or a 5- or 6-membered aromatic ring that may contain 1 or
2 hetero atoms selected from the group consisting of nitrogen, oxygen and sulfur, wherein
the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by halogen, Cs-Cgcycloalkyl, hydroxy, mercapto, amino, cyano, nitro or by
formyl; and/or

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by C;-Cgalkyl, C;-Csalkoxy, hydroxy-C;-Csalkyl, Cs-Cealkoxy-C4-Cealkyl, C1-Ce-
alkoxy-C;-Cealkoxy, Cs-Csalkylcarbonyl, C-Cgalkylthio, Ci-Cealkylsuifinyl, C-Csalkylsulfonyl,
mono-C;-Csalkylamino, di(C;-Csalkyl)amino, C;-Cealkyicarbonylamino, Cs-Cealkylcarbonyl-
(Cy-Cealkyl)amino, C,-Cealkenyl, Cs-Cealkenyloxy, hydroxy-Cs-Cealkenyl, C1-Cealkoxy-Ca-Ce-
alkenyl, C;-Cealkoxy-Cs-Csalkenyloxy, Co-Cealkenylcarbonyl, C>-Csalkenylthio, C-Cealkenyl-
sulfiny!, Co-Cealkenylsulfonyl, mono- or di-(C.-Cealkenyl)amino, C4-Csalkyl(Ca-Csalkenyl)-
amino, C,-Cealkenylcarbonylamino, C,-Cealkenylcarbonyl(C;-Cealkyl)amino, Co-Cealkynyl,
Cs-Cealkynyloxy, hydroxy-Cs-Csalkynyl, C-Cealkoxy-Cs-Cealkynyl, C+-Cealkoxy-Cs-Cealkynyl-
oxy, C.-Csalkynylicarbonyl, Co-Cealkynylthio, C2-Cealkynylsulfinyl, C,-Cealkynylsulfonyl,
mono- or di-(Cs-Cealkynyl)amino, C;-Csalkyl(Cs-Csalkynyl)amino, C.-Csalkynylcarbonylamino
or by C2-Cealkynylcarbonyl(C4-Cealkyl)amino; and/or

the phenyl ring, the naphthyl! ring system and the 5- or 6-membered aromatic ring may be
substituted by halo-substituted C4-Cealkyl, C;-Cgalkoxy, hydroxy-C,-Cealkyl, C1-Cealkoxy-
C,-Cealkyl, C;-Csalkoxy-C4-Cealkoxy, C-Cealkylcarbonyl, C4-Cealkylthio, C4-Cealkylsulfinyl,
C1-Cealkylsulfonyl, mono-C4-Cealkylamino, di(C4-Cealkyl)amino, Cs-Cealkylcarbonylamino,
C+-Cealkylcarbonyl(C4-Csalkyl)amino, C,-Cesalkenyl, Cs-Csalkenyloxy, hydroxy-Cs-Cealkenyl,
C,-Cealkoxy-Co-Csalkenyl, C-Csalkoxy-Cs-Csalkenyloxy, Co-Cealkenylcarbonyl, Co-Cealkenyl-
thio, C,-Csalkenylsulfinyl, C,-Csalkenylsulfonyl, mono- or di-(C,-Cealkenyl)amino, C,-Cealkyl-
(Cs-Csalkenyl)amino, C,-Cealkenylcarbonylamino, Co-Cealkenylcarbonyl(C4-Cealkyl)amino,
C,-Csalkynyl, Cs-Csalkynyloxy, hydroxy-Cs-Cealkynyl, Ci-Cealkoxy-Cs-Cealkynyl, Ci-Cealkoxy-
C4+-Cealkynyloxy, C,-Csalkynylcarbonyl, Co-Csalkynyithio, C,-Cealkynylsulfinyl, C.-Cealkynyl-
sulfonyl, mono- or di-(C;-Csalkynyl)amino, C;-Cealkyl(Cs-Cealkynyl)amino, Co-Cealkynyl-
carbonylamino or C,-Cgalkynyicarbonyl(C;-Cgalkyl)amino; and/or ‘

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by a radical of the formula COORso, CONRs, SO2NRs3Rs or SO,0Rss wherein
Rso, Rs1, Rsz, Rss, Rss and Rss are each independently of the others C4-Cealkyl, C.-Cealkenyl
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or Cs-Csalkynyl or halo-, hydroxy-, alkoxy-, mercapto-, amino-; cyano-, nitro-, alkylthio-,
alkylsulfinyl- or alkylsuifonyl-substituted Cs-Cealkyl, Co-Cealkenyl or C3-Cealkynyl;
nis0,1or2;

R, and Rs are each independently of the other hydrogen, C4-Cszalkyl, C1-Cyzhaloalkyl,
C,-Cgalkenyl, C,-Csalkynyl, C4-Cyoalkoxy-Cs-Cgalkyl, poly-Cs-Cioalkoxy-Cy-Cealkyl, Cs-
C1oalkylthio-C4-Cgalkyl, C5-Cgcycloalkyl, Cs-Cghalocycloalkyl, 4- to 8-membered heterocyclyl,
phenyl, a- or B-naphthyl, phenyl-C;-Cealkyl, - or B-naphthyl-C;-Cealkyl, 5- or 6-membered
heteroaryl or 5- or 6-membered heteroaryl-C,-Cealkyl, wherein those aromatic and
heteroaromatic rings may be substituted by halogen, C;-Cealkyl, C1-Cghaloalkyl, Cs-
Cealkoxy, Cy-Cghaloalkoxy, nitro or by cyano; or

R, and Rs, together with the nitrogen atoms to which they are bonded, form a saturated or
unsaturated 5- to 8-membered heterocyciic ring that 1) may be interrupted by oxygen, sulfur
or by -NRys- and/or may be substituted by halogen, C;-Cioalkyl, Ci-Csohaloalkyl, hydroxy,
C;-Cealkoxy, C;-Cealkoxy-C4-Cealkoxy, Cy-Cshaloalkoxy, mercapto, C4-Cealkylthio, C3-Cr-
cycloalkyl, heteroaryl, heteroaryl-C,-Cgalkyl, phenyl, phenyl-C-Cealkyl or by benzyioxy,
wherein the phenyl rings of the last three substituents may in turn be substituted by
halogen, C-Csalkyl, Cy-Cshaloalkyl, Cs-Cealkoxy, Ci-Cghaloalkoxy or by nitro, and/or 2) may
contain a fused or spiro-bound alkylene or alkenylene chain having from 2 to 6 carbon
atoms that is optionally interrupted by oxygen or by sulfur, or at least one ring atom of the
saturated or unsaturated heterocyclic ring bridges that alkylene or alkenylene chain; R4 is
hydrogen, C;-C.alkyl, C4-Csalkylcarbonyl, Ci-Cealkylsulfonyl, Cs-Cealkenyl or C3-Cealkynyl;
and G is hydrogen, a metal ion equivalent or an ammonium, sulfonium or phosphonium
cation,

which process comprises reacting a compound of formula |l

o 0
RSJ\CHH\ R,
R, R, .

(o),

R,

wherein Ro, Ri, Rz, R; and n are as defined hereinbefore; Rq is RgRgN-; R7 is RyoR11N- or
R120-; and Rs, Rs, R1o, R1y and Ry, are each independently of the others hydrogen, C;-Ce-
alkyl, C,-Cshaloalkyl, C5-Csalkenyl or benzyl, wherein the phenyi ring of the benzy! group
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may be substituted by C,-Csalkyl, halogen, C,-Cshaloalkyl, C;-Csalkoxy or by nitro, in an
inert organic solvent, optionally in the presence of a base, with a compound of formuia 1V,

IVa or IVb

e R, HN'RS

N
! a, (HHal) (Va) or |  -2(HHd) (Vb),

HN . HN
R, R, HN. R,

wherein R4 and Rs are as defined hereinbefore and HeHal is a hydrogen halide, and
optionally converting the resulting compound of formula | wherein G is a metal ion
equivalent or an ammonium cation, by salt conversion into the corresponding salt of formula
| wherein G is a sulfonium or phosphonium cation, or by treatment with a Brénsted acid into

the corresponding compound of formula | wherein G is hydrogen.

2. A process for the preparation of a compound of formula | according to claim 1, wherein
Ro is, each independently of any other, halogen, C;-Cealkyl, C4-Cghaloalkyl, hydroxy, Cs-Ce-
alkoxy, nitro, amino, C4-Csalkylamino, di(C+-Cealkyl)amino, C;-Cealkylcarbonylamino, C4-Ce-
alkylsulfonylamino, C,-Cealkylaminosulfonyl, C-Caalkylcarbonyl, C;-Cealkoxycarbonyl or
carboxy; and

Ri, Rzand R; are each independently of the others hydrogen, halogen, C4-Cgalkyl, C2-Ce-
alkenyl, C,-Cealkynyl, Cs-Cecycloalkyl, Cs-Cshaloalkyl, C,-Cghaloalkenyl, C2-Cghaloalkynyl,
Cs-Cghalocycloalkyl, C4-Cgalkoxy-C4-Cealkyl, C;-Csalkylthio-C,-Cealkyl, cyano, C4-Caalkyl-
carbonyl, C;-Cealkoxycarbonyl, hydroxy, C4-Cioalkoxy, Cs-Cealkenyloxy, Cs-Cealkynyloxy,
Ci-Cghaloalkoxy, Cs-Cghaloalkenyloxy, C,-Cealkoxy-C4-Cealkoxy, mercapto, Cy-Cealkylthio,
Ci-Cghaloalkylthio, C4-Csalkylsulfinyl, C4-Cealkylsulfonyl, nitro, amino, C4-Csalkylamino or
di(C,4-Cialkyl)amino.

3. A process for the preparation of a compound of formula la

R1 2 zRS
N
R2 \3 2N\H4 ('a)!
R, OG,

(Ro),

wherein Ro, Ry, Rz, Rs, R4, Rs and n are as defined in claim 1;
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Go is a group -C(O)-Rao, -C(X1)-X2-Ra1, -C(X3)-N(Ra2)-Raz, -SO2-Ras or -P(X4)(Ras)-Rae;

X3, Xz, X3 and X4 are each independently of the others oxygen or sulfur;

Rao is unsubstituted or halo-substituted C4-Caoalkyl, Co-Caoalkenyl, C1-Cgalkoxy-C4-Csalkyl,
C,-Cgalkylthio-C4-Cgalkyl, poly-C4-Cgalkoxy-C-Csalkyl or unsubstituted or halo-, C4-Cealkyl-
or C;-Cealkoxy-substituted Cs-Cgcycloalkyl in which optionally at least one ring member has
been replaced by oxygen and/or by sulfur, Cs-Cgcycloalkyl-C-Cealkyl, heterocyclyl-C4-Ce-
alkyl, heteroaryl-C;-Cealkyl, unsubstituted or halo-, cyano-, nitro-, C4-Cealkyl-, C4-Cesalkoxy-,
C;-Cghaloalkyl-, C4-Cghaloalkoxy-, Ci-Cealkylthio- or C4-Cgalkylsulfonyl-substituted phenyl,
unsubstituted or halo-, nitro-, cyano-, C;-Cgalkyl-, C;-Cealkoxy-, C-Cghaloalkyl- or C4-Ce-
haloalkoxy-substituted phenyl-C4-Cgalkyl, unsubstituted or halo- or C4-Cealkyl-substituted
heteroaryl, unsubstituted or halo- or C,-Cgalkyl-substituted phenoxy-C4-Cealkyl, or unsub-
stituted or halo-, amino- or C;-Cealkyl-substituted heteroaryloxy-Cs-Cealkyl;

Ras is unsubstituted or halo-substituted C4-Caoalkyl, Co-Caoalkenyl, C;-Cgalkoxy-C,-Csalkyl,
poly-C4-Cgalkoxy-C,-Cgalkyl, unsubstituted or halo-, C;-Cealkyl- or C4-Cgalkoxy-substituted
Cs-Cgcycloalkyl, Cs-Cecycloalkyl-C4-Cealkyl, heterocyclyl-C4-Cgalkyl, heteroaryl-C,-Cealkyl,
unsubstituted or halo-, cyano-, nitro-, Cy-Cealkyl-, C4-Cgalkoxy-, C-Cghaloalkyl- or C4-Ce-
haloalkoxy-substituted phenyl or benzyl;

Rs2 and Ras are each independently of the other hydrogen, unsubstituted or halo-substituted
C;-Cgalkyl, C3-Cgcycloalkyl, Cy-Cgalkoxy, Cs-Cgalkenyl, C4-Cgalkoxy-C;-Csalkyl, unsubstituted
or halo-, C4-Cghaloalkyl-, C-Cgalkyl- or Cy-Cgalkoxy-substituted phenyl or benzyl; or

Ra2 and Ras together form a C,-Cealkylene chain in which a carbon atom has optionally been
replaced by oxygen or by sulfur;

Ra4 is unsubstituted or halo-substituted C,-Cgalkyl, C5-Cgalkenyl, C;-Cghaloalkenyl, C3-Ce-
alkynyl, Cs-Cghaloalkynyl, or unsubstituted or halo-, C-Cealkyl-, C,-Cealkoxy-, C4-Cshalo-
alkyl-, C4-Cshaloalkoxy-, cyano- or nitro-substituted phenyl or benzyl;

Ras and Rag are each independently of the other unsubstituted or halo-substituted C;-
Cgalkyl, C4-Csalkoxy, C4-Cgalkylamino, di(C+-Cgalkyl)amino, Cs-Csalkylthio, C2-Csalkenyithio,
Cs-Crcycloalkylthio, or unsubstituted or halo-, nitro-, cyano-, C4-Csalkoxy-, Cy-C4haloalkoxy-,
C;-Caalkylthio-, C4-Cshaloalkylthio-, C4-Caalkyl- or C4-C4haloalkyl-substituted phenyl,
phenoxy or phenylthio,

which process comprises reacting a compound of formula | prepared in accordance with
claim 1, directly in the reaction solution in a one-pot reaction without isolation, optionally in
the presence of an acid-binding agent or a catalyst, with an electrophile of formula XIl or

Xid
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Go-L (XI) or R32-N=C=X3 (X1id),
wherein Go, Raz and X are as defined hereinbefore except that Ra is not hydrogen, and L

is a leaving group.

4. A process according to claim 2, wherein R, R, and Rj are each independently of the
others hydrogen, halogen, C:-Caalkyl, Cz-Caalkenyl, C,-Caalkynyl, C1-Cahaloalkyl, s or Ce-
haloalkenyl, Cs-Cscycloalkyl, Cs-Caalkylcarbonyl, Ci-Cealkoxycarbonyi, hydroxy, C,-Cialkoxy,
Cs- or Cs-alkenyloxy, Cs- or C4-alkynyloxy, C4-Cshaloalkoxy, nitro or amino.

5. A process according to claim 1, wherein R, and Rs, together with the nitrogen atoms to
which they are bonded, form a saturated or unsaturated, 6- or 7-membered heterocyclic ring
that 1) may be interrupted once by oxygen or by sulfur and/or 2) may contain a fused or
spiro-bound alkylene chain having from 2 to 5 carbon atoms that is optionally interrupted
once or twice by oxygen or by sulfur, or at least one ring atom of the saturated or

unsaturated heterocyclic ring bridges that alkylene chain.

6. A process according to claim 1, which comprises using a compound of formula Il wherein

Rs, Re, R0, Ri1 and Ryz are hydrogen, C4-Cealkyl or benzyl.

7. A process according to claim 1, wherein the compound of formula IV, IVa or IVb is used
in an equimolar amount or, preferably, in an excess of from 5 to 50 mol %, based on the

compound of formula Il.

8. A process according to claim 1, wherein the reaction is carried out at a reaction

temperature of from 0° to 200°C.

9. A process according to claim 1, which comprises using as the inert organic solvent for the
reaction an aromatic, aliphatic or cycloaliphatic hydrocarbon, halogenated hydrocarbon, an
ether, nitrile, dialky! sulfoxide, amide or lactam, an alcohol, glycol or polyalcohol, a

carboxylic acid, or a mixture of such solvents.

10. A process according to claim 9, which comprises using as the solvent toluene, one of
the xylene isomers ortho-, meta- and para-xylene, methylcyclohexane, chlorobenzene or
one of the dichlorobenzene isomers 1,2-, 1,3- and 1,4-dichlorobenzene.
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11. A process according to claim 1, which comprises carrying out the condensation reaction

in an inert gas atmosphere.

12. A process accbrding to claim 1, which comprises carrying out the reaction of a '
compound of formula Il with a compound of formula IV with or without the addition of a

base.

13. A process according to claim 1, which comprises carrying out the reaction of a
compound of formula Il with a compound of formula IVa or IVb in the presence of a base.

14. A process according to claim 13, which comprises using as base a tertiary amine,
pyridine, alkali metal alcoholate, or alkali metal or alkaline earth metal hydride, hydroxide,

carbonate or hydrogen carbonate.

15. A process according to claim 14, which comprises using the base in catalytic amounts

or in a molar excess of up to 5, based on the compound of formula Il.

-16. The use of a compound of formula | according to claim 1 prepared in accordance with
the invention, wherein G is hydrogen, a metal ion equivalent or an ammonium, sulfonium or
phosphonium cation, for the ‘in situ’ preparation of a compound of formula la wherein Gy is
a group -C(0)-Rg, -C(X1)-X2-Ra1, -C(X3)-N(Ra2)-Ras, -SO2-Ras or -P(X4)(Ras)-Ras ; and Ray,
Rai, Raz, Ras, Ras, Ras, Ras, X1, X2, X3 and X4 are as defined hereinbefore.

17. A compound of formula |

Ry o,

wherein Ry is, each independently of any other, halogen, C1-Cgalkyl, C;-Cealkenyl, C,-Ce-
alkynyl, C,-Cghaloalkyl, cyano-C,-Cgalkyl, Co-Cghaloalkenyl, cyano-Cz-Cealkenyl, C,-Cghalo-
alkynyl, cyano-C,-Csalkynyl, hydroxy, hydroxy-C,-Cealkyl, C;-Cealkoxy, nitro, amino, C4-C-
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alkylamino, di(C+-Cealkyl)amino, C,-Cealkylcarbonylamino, C:-Cealkylsulfonylamino, C+-Ce-
alkylaminosulfonyl, C-Cealkylcarbonyl, C-Cealkylcarbonyl-C;-Cealkyl, C4-Cealkoxycarbonyl-
Cy-Cealkyl, Ci-Csalkylcarbonyl-C,-Cealkenyl, Cy-Cgalkoxycarbonyl-Co-Cealkenyl, C4-Ce-
alkyicarbonyl-C,-Cealkynyl, C;-Cgalkoxycarbonyl-Co-Cealkynyl, Cs-Csalkoxycarbonyl, cyano,
carboxyl, phenyl or an aromatic ring that contains 1 or 2 hetero atoms selected from the
group consisting of nitrogen, oxygen and sulfur, wherein the latter two aromatic rings may
be substituted by C4-Csalkyl, C4-Cshaloalkyl, C-Csalkoxy, Cq-Cshaloalkoxy, halogen, cyano
or by nitro; or Ry, together with the adjacent substituents R;, R, and R;, forms a saturated or
unsaturated Cs-Cghydrocarbon bridge that may be interrupted by 1 or 2 hetero atoms
selected from the group consisting of nitrogen, oxygen and sulfur and/or may be substituted
by C-Caalkyl; R1, Rzand R; are each independently of the others hydrogen, halogen,
C;-Cealkyl, Co-Csalkenyl, Ca-Csalkynyl, Cs-Cecycloalkyl, Ci-Cghaloalkyl, Co-Cghaloalkenyl,
C;-Cealkoxycarbonyl-C,-Cgalkenyl, Cs-Cgalkylcarbonyl-C,-Cealkenyl, cyano-C,-Cealkenyl,
nitro-C,-Csalkenyl, C,-Cghaloalkynyl, C;-Cealkoxycarbonyl-C,-Cealkynyl, C4-Cealkylcarbonyl-
C2-Cealkynyl, cyano-C,-Csalkynyl, nitro-C,-Cealkynyl, Cs-Ce-halocycloalkyl, hydroxy-Cs-
Cealkyl, Cs-Csalkoxy-Cy-Csalkyl, Cs-Csalkylthio-C;-Cealkyl, cyano, Ci-Caalkylcarbonyl,
C,-Cealkoxycarbonyl, hydroxy, Cs-Cioalkoxy, Cs-Cealkenyloxy, Cs-Cealkynyloxy, C4-Cehalo-
alkoxy, Cs-Cshaloalkenyloxy, C-Cealkoxy-C-Cealkoxy, mercapto, Cs-Cealkylthio, C4-Cghalo-
alkylthio, C4-Csalkylsulfinyl, Cs-Csalkylsulfonyl, nitro, amino, Cs-Csalkylamino, di(C4-Cealkyl)-
amino or phenoxy in which the phenyl ring may be substituted by C4-Caalkyl, C+-Cshaloalkyl,
C4-Csalkoxy, C4-Cshaloalkoxy, halogen, cyano or by nitro;

R, also may be phenyl, naphthyl or a 5- or 6-membered aromatic ring that may contain 1 or
2 hetero atoms selected from the group consisting of nitrogen, oxygen and sulfur, wherein
the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by halogen, Cs-Cgcycloalkyl, hydroxy, mercapto, amino, cyano, nitro or by
formyl; and/or

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by Cs-Cealkyl, Cs-Csalkoxy, hydroxy-Ci-Cgalkyl, Cs-Cealkoxy-Cy-Cealkyl, C1-Ce-
alkoxy-C-Csalkoxy, Cy-Cgalkylcarbonyl, Ci-Cealkylthio, Cy-Cealkylsulfinyl, C,-Cealkylsuifonyl,
mono-C;-Csalkylamino, di(C;-Csalkyl)amino, C,-Csalkylcarbonylamino, Cs-Cealkylcarbonyl-
(C4-Cealkylamino, C,-Csalkenyl, Cs-Cgalkenyloxy, hydroxy-Cs-Cealkenyl, C-Cealkoxy-C,-Ce-
alkenyl, C;-Csalkoxy-Cs-Csalkenyloxy, C.-Cealkenylcarbonyl, C,-Cealkenylthio, Cz-Ce-
alkenyisulfinyl, C,-Cealkenyisulfonyl, mono- or di-(C,-Csalkenylamino, C;-Cealkyl(Cs-Ce-

alkenyl)amino, Co-Csalkenylcarbonylamino, C2-Cealkenylcarbonyl(C,-Csalkyl)amino, Co-Ce-
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alkynyl, C;-Cealkynyloxy, hydroxy-C;-Cealkynyl, C;-Cealkoxy-Cs-Cealkynyl, C4-Cealkoxy-
C4+-Csalkynyloxy, C,-Cealkynylcarbonyl, C,-Cealkynylthio, C,-Cealkynylsulfinyl, C,-Cealkynyl-
sulfonyl, mono- or di-(Cs-Csalkynyl)amino, Cs-Cealkyl(Cs-Cealkynyl)amino, C»-Cealkynyi-
carbonylamino or by C,-Cealkynylcarbonyl(C;-Cealkyl)amino; and/or

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be

~ substituted by halo-substituted C,-Csalkyl, C1-Cealkoxy, hydroxy-C-Cealkyl, C4-Csalkoxy-

C;-Cealkyl, Ci-Cealkoxy-Cq-Cealkoxy, Ci-Cealkylcarbonyl, C,-Cealkylthio, C4-Cealkylsulfinyl,
C,-Cealkylsulfonyl, mono-C;-Cealkylamino, di(Cs-Csalkyl)amino, Cq-Cealkylcarbonylamino,
C;-Csalkylcarbonyl(C4-Cgalkyl)amino, C,-Cealkenyl, C;-Cealkenyloxy, hydroxy-Cas-Cealkenyl,
C,-Cealkoxy-C,-Cesalkenyl, C4-Cealkoxy-Ca-Cealkenyloxy, C.-Cealkenylcarbonyl, C,-Cealkenyl-
thio, C,-Cealkenylsulfinyl, C,-Csalkenylsulfonyl, mono- or di-(C,-Cealkenyl)amino, C;-Cealkyl-
(Cs-Cealkenyl)amino, C,-Cealkenylcarbonylamino, C,-Cealkenylcarbonyl(Cs-Cealkyl)amino,
C,-Csalkynyl, Cs-Csalkynyloxy, hydroxy-Cs-Cealkynyl, Cs-Csalkoxy-Cs-Cealkynyl, Cs-Cealkoxy-
C+-Csalkynyloxy, C,-Cealkynylcarbonyl, C,-Cealkynyithio, C,-Cealkynylsulfinyl, C.-Cealkynyl-
sulfonyl, mono- or di-(C;-Cealkynyl)amino, C;-Cealkyl(Cs-Cealkynyl)amino, Cz-Cealkynyl-
carbonylamino or C,-Cgalkynylcarbonyl(C+-Cealkyl)amino; and/or

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by a radical of the formula COORs,, CONRs;, SO,NRs3Rss or SO,0Rss wherein
Rso, Rs1, Rs2, Rs3, Rss and Rss are each independently of the others C4-Cealkyl, C2-Cealkenyi
or Cs-Cealkynyl or halo-, hydroxy-, alkoxy-, mercapto-, amino-, cyano-, nitro-, alkylthio-,
alkylsulfinyl- or alkylsulfonyl-substituted C;-Cealkyl, C,-Csalkenyl or C3-Cealkynyl;

nis 1 or 2; Ry and Rs, together with the nitrogen atoms to which they are bonded, form a
saturated or unsaturated 5- to 8-membered heterocyclic ring that 1) is interrupted by
oxygen, sulfur or by -NR,4- and may be substituted by halogen, C;-Cyoalkyl, C4-Ciohaloalkyl,
hydroxy, Cs-Cealkoxy, Cy-Cealkoxy-C4-Cealkoxy, C-Cghaloalkoxy, mercapto, C;-Cealkyithio,
Cs-Crcycloalkyl, heteroaryl, heteroaryl-C4-Cealkyl, phenyl, phenyl-C4-Cgalkyl or by benzyloxy,
wherein the phenyl rings of the last three substituents may in turn be substituted by
halogen, Cy-Cealky!, C1-Cghaloalkyl, C,-Cgalkoxy, Ci-Cghaloalkoxy or by nitro, and 2) may
contain a fused or spiro-bound alkylene or alkenylene chain having from 2 to 6 carbon
atoms that is optionally interrupted by oxygen or by sulfur, or at least one ring atom of the

-~ saturated or unsaturated heterocyclic ring bridges that alkylene or alkenylene chain; Ry is
hydrogen, C,-Caalkyl, Cs-Cealkylcarbonyl, C,-Cealkylsuifonyl, C3-Csalkenyl or Cs-Cealkynyl;
and G is hydrogen or a metal ion equivalent or an ammonium, sulfonium or phosphonium

cation.
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18. A compound of formula la
N
R; \3 2N\R4 (la),
R, OG

(o),

wherein Ry is, each independently of the any other, halogen, C;-Cealkyl, C2-Cealkenyl,
C,-Csalkynyl, Ci-Cshaloalkyl, cyano-Cs-Cealkyl, C,-Cghaloalkenyl, cyano-Co-Cealkenyl, C,-
Cshaloalkynyl, cyano-C»-Cealkynyl, hydroxy, hydroxy-C;-Cealkyl, C-Cealkoxy, nitro, amino,
C,-Cealkylamino, di(C4-Csalkyl)amino, C4-Cealkylcarbonylamino, C4-Cealkylsulfonylamino,
C1-Cealkylaminosuifonyl, Cy-Cealkylcarbonyl, Ci-Cealkylcarbonyl-C4-Cealkyl, Ci-
Cealkoxycarbonyl-Cy-Cealkyl, Ci-Cgalkylcarbonyl-C»-Cealkenyl, C1-Cealkoxycarbonyl-C;'-Ce-
alkenyl, Cy-Cealkylcarbonyl-C,-Cealkynyl, C;-Cealkoxycarbonyl-C,-Cealkynyl, C-Cealkoxy-
carbonyl, cyano, carboxyl, phenyl or an aromatic ring that contains 1 or 2 hetero atoms
selected from the group consisting of nitrogen, oxygen and sulfur, wherein the latter two
aromatic rings may be substituted by C4-Caalkyl, C;-Cshaloalkyl, C;-Csalkoxy, Cs-Cshalo-
alkoxy, halogen, cyano or by nitro; or Ry, together with the adjaéent substituents Ry, R and
R, forms a saturated or unsaturated C;-Cghydrocarbon bridge that may be interrupted by 1
or 2 hetero atoms selected from the group consisting of nitrogen, oxygen and sulfur and/or
may be substituted by C-C,alkyl; Ri, Rz and R are each independently of the others
hydrogen, halogen, C-Cealkyl, C>-Cealkenyl, C,-Cealkynyl, Cs-Cecycloalkyl, Cs-Cghaloalkyl,
C,-Cghaloalkenyl, C;-Csalkoxycarbonyl-Co-Cealkenyl, Ci-Cealkylcarbonyl-Ca-Cealkenyl,
cyano-C,-Csalkenyl, nitro-C,-Csalkenyl, C,-Cghaloalkynyl, Cs-Cealkoxycarbonyl-Co-Cealkynyl,
C,-Cealkylcarbonyl-C»-Cealkynyl, cyano-C,-Cgalkynyl, nitro-C2-Cealkynyl, Cs-Cghalocycloalkyl,
hydroxy-C,-Cealkyl, C4-Csalkoxy-C;-Csalkyl, Ci-Cealkylthio-C4-Cealkyl, cyano, C;-
C.alkylcarbonyl, C4-Csalkoxycarbonyl, hydroxy, Ci-Coalkoxy, Cs-Csalkenyloxy, Cs-
Cealkynyloxy, C-Cshaloalkoxy, Cs-Cghaloalkenyloxy, Ci-Cealkoxy-C4-Cealkoxy, mercapto,
Ci-Cealkylthio, C4-Cghaloalkylthio, C4-Cealkylsulfinyl, Ci-Cealkylsulfonyl, nitro, amino, C;-
Csalkylamino, di(C+-Csalkyl)amino or phenoxy in which the phenyl ring may be substituted
by C,-Caalkyl, Cs-Cshaloalkyl, C-Csalkoxy, Ci-Cshaloalkoxy, halogen, cyano or by nitro;

R, also may be phenyl, naphthyl or a 5- or 6-membered aromatic ring that may contain 1 or

2 hetero atoms selected from the group consisting of nitrogen, oxygen and sulfur, wherein
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the phenyl ring, the naphthyi ring system and the 5- or 6-membered aromatic ring may be
substituted by halogen, Cs-Cgcycloalkyl, hydroxy, mercapto, amino, cyano, nitro or by
formyl; and/or

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by Cy-Csalkyl, Cy-Cgalkoxy, hydroxy-C;-Cealkyl, C1-Csalkoxy-C1-Cealkyl, Cs-Ce-
aIkoxy-C}-CGalkoxy, C-Cealkylcarbonyl, C1-Ceélkylthio, C:-Cealkylsulfinyl, Cs-Cealkylsulfonyl,
mono-C;-Cealkylamino, di(C4-Cealkyl)amino, C-Cealkylcarbonylamino, C4-Cealkylcarbonyl-
(C+-Cealkyl)amino, C,-Cealkenyl, C;-Cealkenyloxy, hydroxy-Cs-Cealkenyl, C1-Cealkoxy-Ca-Ce-
alkenyl, C4-Cealkoxy-Cs-Cealkenyloxy, C.-Cealkenylicarbonyl, C,-Cealkenylthio, C,-Cealkenyl-
sulfinyl, C>-Cealkenylsulfonyl, mono- or di-(C>-Cealkenyl)amino, C;-Cealkyl(Cs-Cealkenyl)-
amino, C,-Cealkenylcarbonylamino, C,-Csalkenylcarbonyl(C4-Cgalkyl)amino, C,-Cealkynyl,
C3-Csalkynyloxy, hydroxy-Cs-Cealkynyl, C;-Cealkoxy-Cs-Cealkynyl, C4-Csalkoxy-Cs-Cealkynyl-
oxy, C2-Cealkynylcarbonyl, C,-Cealkynyithio, Co-Cealkynylsulfinyl, C,-Csalkynylsulfonyl, .
mono- or di-(Cs-Cealkynyl)amino, C;-Cealkyl(Cs-Cealkynyl)amino, C,-Cealkynylcarbonylamino
or by C,-Cealkynylcarbonyl(C,-Cesalkyl)amino; and/or

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by halo-substituted C,-Cgalkyl, Cs-Cealkoxy, hydroxy-C4-Cealkyl, C,-Cealkoxy-
C4-Cealkyl, C4-Cgalkoxy-Cy-Cealkoxy, Cq-Cgalkyicarbonyl, C4-Cgalkylthio, C4-Cealkylsulfinyl,
Ci-Csalkylsulfonyl, mono-C;-Csalkylamino, di(C,-Cgalkyl)amino, C,-Cealkylcarbonylamino,
C-Csalkylcarbonyl(C4-Cealkyl)amino, C,-Cgalkenyl, Cs-Cealkenyloxy, hydroxy-Cs-Cealkenyl,
C;-Cgalkoxy-C»-Cealkenyl, Cy-Cgalkoxy-Cs-Cealkenyloxy, Co-Cealkenylcarbonyl, C,-Cealkenyl-
thio, C,-Cealkenylsulfinyl, C,-Cealkenylsulfonyl, mono- or di-(C,-Csalkenyl)amino, C;-Cealkyl-
(Cs-Cealkenyl)amino, C,-Cealkenylcarbonylamino, C,-Cgalkenylcarbonyl(C4-Cealkyl)amino,
C,-Csalkynyl, C;-Cealkynyloxy, hydroxy-C;-Cealkynyl, Cy-Cealkoxy-Cs-Cealkynyl, Cy-Cgalkoxy-
C4-Cealkynyloxy, C2-Cealkynylcarbonyl, C,-Cealkynyithio, C,-Cgalkynylsulfinyl, C2-Cealkynyl-
sulfonyl, mono- or di-(Cs-Cealkynyf)amino, Cs-Csalkyl(Cs-Cgalkynyl)amino, C-Csalkynyl-
carbonylamino or C,-Cealkynylcarbonyl(C4-Cesalkyl)amino; and/or

the phenyl ring, the naphthyl ring system and the 5- or 6-membered aromatic ring may be
substituted by a radical of the formula COORso, CONRs;, SO,NRs3Rss or SO,0Rss wherein
Rso, Rs1, Rs2, Rsa, Rss and Rss are each independently of the others C4-Cgalkyl, Co-Csalkenyl
or Cs-Cgalkynyl or halo-, hydroxy-, alkoxy-, mercapto-, amino-, cyano-, nitro-, alkylthio-,
alkylsulfinyl- or alkylsulfonyl-substituted C,-Cgalkyl, C,-Cealkenyl or C5-Cealkynyl;

nis 1 or 2; Ry and Rs, together with the nitrogen atoms to which they are bonded, form a
saturated or unsaturated 5- to 8-membered heterocyclic ring that 1) is interrupted by
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oxygen, sulfur or by -NRy4- and may be substituted by halogen, C4-Csoalkyl, C;-Ciohaloalkyl,
hydroxy, C;-Csalkoxy, C,-Cgalkoxy-Ci-Csalkoxy, Cs-Cghaloalkoxy, mercapto, C4-Cealkylthio,
C3-Ccycloalkyl, heteroaryl, heteroaryl-C;-Cealkyl, phenyl, phenyl-C;-Cealkyl or by benzyloxy,
wherein the phenyl rings of the last three substituents may in turn by substituted by
halogen, C4-Cealkyl, C4-Cshaloalkyl, C,-Cealkoxy, Ci-Cghaloalkoxy or by nitro, and 2) may
contain a fused or spiro-bound alkylene or alkenylene chain having from 2 to 6 carbon
atoms that is optionally interrupted by oxygen or by sulfur, or at least one ring atom of the
saturated or unsaturated heterocyclic ring bridges that alkylene or alkenylene chain; Ry, is
hydrogen, C;-Cjalkyl, C;-Cgalkylcarbonyl, Ci-Cealkylsuifonyl, C;-Cealkenyl or Cs-Cealkynyl;
and Gy is a group -C(0O)-Rg, -C(X;)-X2-R31 or -SO,-Raq;

Xy, X2, X3 and X, are each independently of the others oxygen or sulfur;

Rao is unsubstituted or halo-substituted C4-Caoalkyl, C2-Cooalkenyl, C,-Cgalkoxy-C,-Cgalkyl,
C4-Cgalkylthio-C+-Cgalkyl, poly-C4-Cgalkoxy-C4-Cgalkyl or unsubstituted or halo-substituted
Cs-Cgeycloalkyl, Cs-Cecycloalkyl-Cy-Cealkyl, heterocyclyl-C,-Cealkyl, heteroaryl-C4-Cealkyl,
unsubstituted or halo-, cyano-, nitro-, C-Cgalkyl-, C;-Cgalkoxy-, C4-Cshaloalkyl-, C,-Cghalo-
alkoxy-, C4-Cealkylthio- or C,-Cealkylsulfonyl-substituted phenyl, unsubstituted or halo-,
nitro-, cyano-, C,-Cealkyl-, C;-Cealkoxy-, Ci-Cghaloalkyl- or C;-Cghaloalkoxy-substituted
phenyl-C;-Cgalkyl, unsubstituted or halo- or C;-Cgalkyl-substituted heteroaryl, unsubstituted
or halo- or C,-Cgalkyl-substituted phenoxy-C4-Cealkyl, or unsubstituted or halo-, amino- or
Ci-Cealkyl-substituted heteroaryloxy-C,-Cealkyl; R34 is unsubstituted or halo-substituted
C1-Caoalkyl, C,-Cyoalkenyl, Cy-Cgalkoxy-C.-Csalkyl, poly-C;-Csalkoxy-C,-Cealkyl, unsub-
stituted or halo- or C;-Cgalkoxy-substituted C3-Cgcycloalkyl, C;-Cgcycloalkyl-C4-Cealkyl,
heterocyclyl-C,-Csalkyl, heteroaryl-C;-Cesalkyl, unsubstituted or halo-, cyano-, nitro-, C;-Ce-
alkyl-, C,-Cealkoxy-, C4-Cghaloalkyl- or C4-Cghaloalkoxy-substituted phenyi or benzyl; Ras is
unsubstituted or halo-substituted C4-Cgalkyl, or unsubstituted or halo-, C4-Cealkyl-, C4-Ce-
alkoxy-, Cs-Cshaloalkyl-, Ci-Cshaloalkoxy-, cyano- or nitro-substituted phenyl.
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19. A compound of formula Il
XL
R, CH "R,
M R, (),

(Ro)_

R,

wherein Rq, Ri1, Rz, Rs, Re, Ry and n are as defined in claim 1.

20. A compound of formula Il according to claim 19, wherein R;, R; and Rs are each
independently of the others hydrogen, halogen, C-Caalkyl, C;-Cshaloalkyl, Co-Caalkenyl,
C,-Cshaloalkenyl, C,-Cqalkynyl, C;-Cgcycloalkyl, Cs-Caalkylcarbonyl, C1-Csalkoxycarbonyl,
hydroxy, C4-Caalkoxy, Cs- or C4-alkenyloxy, Cs- or Cs-alkynyloxy, C4-Cshaloalkoxy, nitro or

amino.

21. A compound of formula Il according to claim 19, wherein R; is C>-Cealkyl.

22. A compound of formula 1l according to claim 19, wherein nis 0.

23. A compound of formula Il according to claim 22, wherein R, is Cz-Caalkyl, C4-Cjalkoxy,
C,-Caalkynyl or C3-Cecycloalkyl and Rj is C-Caalkyl, C4-Caalkoxy, Co-Caalkynyl or C5-Ce-
cycloalky! sind.

24. A compound of formula il according to claim 19, wherein R; is C2-Cealkynyl.

25. A compound of formula Il according to claim 19, wherein R; and R; are each
independently of the other C,-Csalkyl, Co-Cgalkynyl, C;-Cspalkoxy or Cs-Cecycloalkyl.

26. A compound of formula Il according to claim 25, wherein R, is C>-Cesalkyl and Rs is
Cz'CsalkYL Cg-CsaIkynyl or C,-Cmalkoxy.

27. A compound of formula Il according to claim 19, wherein Rs is RsRoN- and Ry is
R;oR11N-; and Rg, Re, Rio and Ry, are as defined hereinbefore.
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