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Description

The present invention relates to a process for the
regioselective synthesis of l-alkyl-3-haloalkylpyrazole-4-
carboxylic acid derivatives by cyclization of 2,3-disubstituted
acrylic acid derivatives, and to the hydrazones formed as

intermediates in the process.

2-Dihaloacyl-3-dialkylaminoacrylic esters of the formula II
(Y=COOAlk, Z=0) are useful intermediates for the preparation of
dihalomethyl-substituted pyrazolylcarboxylic acid derivatives
which for their part are precursors of fungicidally active
compounds (cf. WO 03/070705).

Pyrazolecarboxylic acid derivatives are usually prepared by
reacting acrylic acid derivatives having two leaving groups (Z

and A) with hydrazines.

The reaction with the monoalkylhydrazines gives mainly 1-
alkylpyrazoles. However, the cyclization is frequently not
regioselective. As a consequence, depending on the substrate and
the reaction conditions, the unwanted b5-alkylpyrazoles are

formed in amounts between 10 and 80% (see Scheme 1).

H,N— NH R Y
— : g ) \i

L-N_

)ﬁ/ R1 N

Scheme 1

The synthesis of l-alkylpyrazolecarboxylic acid derivatives by
alkylation of pyrazole derivatives unsubstituted in the 1-
position frequently also proceeds with formation of both

regioisomers (see Scheme 2).
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Scheme 2
An alternative route of preparing

fluorohaloalkylpyrazolecarboxylic acids is the cyclization of,
for example, 4,4-dichloro-2-[ (dimethylamino)methylidene] -3~

oxobutanoate with alkylhydrazines followed by a halogen exchange.

WO 2005/042468 discloses a process for preparing 2-dihaloacyl-
3-aminoacrylic esters by reacting acid halides with
dialkylaminoacrylic esters, followed by their cyclization with

alkylhydrazines.

The European patent application No. 07117232.4, hitherto
unpublished, describes a process for preparing HCl-free 2-diha-
loacyl-3-aminoacrylic esters by reacting acid fluorides with
dialkylaminoacrylic acid derivatives. The process can be carried
out in the absence of a base, as a result of which the removal

of halide salts is not required.

WO 2008/092583 describes a process for preparing 3-
dihalomethylpyrazole-4-carboxylic acid derivatives by reacting
a,a-fluoroamines 1in the presence of Lewis acids with acrylic
acid derivatives, followed by their reaction with

alkylhydrazines.

WO 2006/090778 discloses a process for preparing l-methyl-3-
difluoromethylpyrazolecarboxylic esters by cyclization of 2-
alkoxymethylenefluoroacylacetate with methylhydrazine in the

presence of water and a base.

EP 1854788 describes a regioselective process for preparing

alkyl l-alkyl-3-fluoroalkyl-1H-pyrazole-4-carboxylates by
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cyclization of 2-alkoxymethylenefluorocacyl acetates with alkyl

hydrazines in the presence of water and a base.

R.J. ALTENBACH ET AL.: JOURNAL OF MEDICINAL CHEMISTRY, AMERICAN
CHEMICAL SOCIETY, WASHINGTON, us, Vol. 50, No. 22,
1 November 2007 (2007-11-01), pages 5439-5448 describes a
process for preparing 1-(1,3-dimethyl-1H-pyrazol-4-yl)ethanones
where, in a first step, 3-ethoxymethylenepentane-2,4-dione is
reacted with Il-methyl-2-(propan-2-ylidene)hydrazone to give
3-((l-methyl-2- (propan-2-ylidene)hydrazinyl)methylene)pentane-

2,4-dione, which is cyclized in a second step.

E. OKADA ET AL.: HETEROCYCLES, ELSEVIER SCIENCE PURBRLISHERS B.V.
AMSTERDAM, NL, Vol. 34, No. 4, 1 January 1992 (1992-01-01),
pages 791-798 describes a process for preparing 4-
trifluorocacetyl-3-trifluoromethyl-l1-methyl-1H-pyrazole and 4-
trifluorocacetyl-3-trifluoromethyl-1-phenyl-1H-pyrazole by
reacting B,B-bis(trifluorocacetyl)vinyl isobutyl ether with
benzaldehyde methylhydrazone or benzaldehyde phenylhydrazone to
give benzaldehyde N-[B,B-bis(trifluorcacetyl)vinyl]-
methylhydrazone and benzaldehyde N-[B, B-
bis (trifluoroacetyl)vinyl]phenylhydrazone, respectively, and

their subsequent cyclization.

WO 2005/042468 describes processes for preparing 2-dihaloacyl-
3-aminoacrylates by reacting acid halides with
dialkylaminoacrylates, and their subsequent cyclization with
alkylhydrazines to give l-alkyl-3-dihalomethyl-1H-pyrazole

carboxylates.

C. WAKSEILMAN ET AL.: JOURNAL OF THE CHEMICAL SOCIETY, CHEMICAL
COMMUNICATIONS, No. 23, 1975 discloses a process for the
iminoalkylation/acylation of electron-rich aromatic compounds
using fluorinated immonium salts which can be obtained by

reacting o,o-difluoroamines with BFs.

However, the processes above-described all have the disadvantage

that the cyclization, even at low temperatures, proceeds only



10

15

20

25

30

DK/EP 2247577 T4

with unsatisfactory regioselectivity.

In view of the prior art described above, it is an object of the
present invention to provide a process which does not have the
disadvantages mentioned above, thus providing regioselective
access to l-alkyl-3-haloalkylpyrazole-4-carboxylic acid

derivatives.

The object described above was achieved by a process for
preparing l-alkyl-3-haloalkylpyrazole-4-carboxylic acid

derivatives of the formula (I)

in which

RL is selected from the group consisting of methyl, ethyl, n-

propyl, isopropyl, n-butyl, sec-butyl and tert-butyl;

R2 is selected from Ci-Cs—alkyl groups which may be substituted
by one, two or three halogen atoms selected from the group

consisting of F, Cl and Br or by a CFz group;

Y is selected from the group consisting of (C=0)0R3, CN and
(C=0)NR*R?®, where R3, R? and R® independently of one another are
selected from the group consisting of Ci12—-alkyl, Cssg-cycloalkyl,
Cz-12—alkenyl, Cz12-alkynyl, Ces—aryl, Crais—arylalkyl and Cy-19—
alkylaryl groups, each of which may be substituted by one or
more groups selected from the group consisting of -
rR’, -X, -OR’', -SR’, -NR’2, -SiR’3, -COOR’, -(C=0)R’, -CN and -
CONR2’, where R’ is hydrogen or a Ci-12-alkyl group, and R? and
R® together with the nitrogen atom to which they are attached
may form a 5- or 6-membered ring which may optionally contain

one or more further hetercatoms selected from the group
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consisting of O, S and an S0: group and which may be substituted
by one or more groups selected from the group consisting of -
rR’, -X, -OR’', -SR’, -NR’2, -SiR’3, -COOR’, -(C=0)R’, -CN and -
CONRz’, where R’ is hydrogen or a Ci-i2—-alkyl group;

comprising at least one of the reaction sequences consisting of
steps (A) and (D), (B) and (D) or (C) and (D) below:

(A) reaction of a 2-acylated or 2-iminocalkylated acrylic acid

derivative of the formula (II),

Z
R’ | Y
A (11),
in which
zZ is selected from the group consisting of 0O, S and N*RI0RLL,

where R0 and R!! independently of one another are selected from
the group consisting of Ci-i2—alkyl, Cs-—s-cycloalkyl, Cz-i2—alkenyl,
Co-12—alkynyl, Ce-sg—aryl, Cr-19—arylalkyl and Cr-1s—alkylaryl groups,
each of which may be substituted by one or more groups selected
from the group consisting
of -R’, -¥X, -OR’, -SR’, -NR’:, -SiR’3, -COOR’, -(C=0)R’', -CN
and -CONRz’, where R’ is hydrogen or a Cii12—-alkyl group, and RI10
and Rl together with the nitrogen atom to which they are attached
may form a 5- or 6-membered ring which may optionally contain
one or two further heterocatoms selected from the group
consisting of O, S and an S0: group and which may be substituted
by one or more dgroups selected from the group consisting
of -R’, -¥X, -OR’, -SR’, -NR’:, -SiR’3, -COOR’, -(C=0)R’', -CN
and -CONR:z’, where R’ 1is hydrogen or a Ci-iz-alkyl group;

A is a leaving group NR!2R!3, where R!?2 and R!3 independently
of one another are selected from the group consisting of Ci-i2-
alkyl, Cszsg—-cycloalkyl, Cz-12—alkenyl, Czaiz-alkynyl, Cesg—aryl, Ci-
i9—arylalkyl and Cr-i9—alkylaryl dgroups, each of which may be



10

15

20

25

30

DK/EP 2247577 T4

substituted by one or more groups selected from the group
consisting of -
R’, -X, -O0OR'", -SR’, -NR'., -5iR’3, -COOR’, -(C=0)R’", -CN
and -CONRy’, where R’ is hydrogen or a Ci-i2—alkyl group, and RiZ2
and R!® together with the nitrogen atom to which they are attached
may form a 5- or 6-membered ring which may optionally contain
one or two further heterocatoms selected from the group
consisting of O, S and an S0: group and which may be substituted
by one or more groups selected from the group consisting of -
R’, -X, -O0OR'", -SR’, -NR'., -5iR’3, -COOR’, -(C=0)R’", -CN
and -CONR:z’, where R’ 1is hydrogen or a Ci-iz-alkyl group;

with an N-alkylhydrazone of the formula (III)

(ITT);

in which

RS is selected from the group consisting of H, methyl, ethyl,
n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, phenvyl,
tolyl, cyclohexyl;

R? is selected from the group consisting of H, methyl, ethyl,
n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, phenvyl,

tolyl, cyclohexyl;

where R® and R? together with the carbon atom to which they are

attached may form a 5- or 6-membered ring;

(B) acylation of an acrylic acid hydrazone of the formula (VI);
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_ g
Y
=
R‘/N\N:<R8
R (VI)

with an acyl halide of the formula (X), where X is selected from

the group consisting of F, Cl, Br and I,

@)

(C) diminocalkylation of an acrylic acid hydrazone of the formula
(VI) above with an o,a-dihaloamine of the formula (XI), where X

is selected from the group consisting of F, Cl, Br and I,

R11

(XI);

(D) cyclization of the intermediates obtained in step (&), (B)
or (C) to give the 3-haloalkylpyrazole-4-carboxylic acid

derivative of the formula (I).

Surprisingly, under the conditions according to the invention,
the 1-alkyl-3-halocalkylpyrazole-4-carboxylic acid derivatives
of the formula (1) can be prepared with good vyields,
regioselectivities and in high purity, the process according to
the invention thus overcoming the disadvantages mentioned above

of the preparation processes described in the prior art.

General definitions

In the context of the present invention, the term halogens (X)
comprises, unless defined otherwise, elements selected from the

group consisting of fluorine, chlorine, Dbromine and iodine,
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where fluorine, chlorine and bromine are used with preference

and fluorine and chlorine with particular preference.

Optionally substituted groups may be mono- or polysubstituted,
where in the case of polysubstitution the substituents may be

identical or different.

Alkyl groups substituted by one or more halogen atoms (-X) are,
for example, selected from the group consisting of
trifluoromethyl (CF3), difluoromethyl (CHF2), CF3CHz, C1CHg2,
CFsCClz.

In the context of the present invention, unless defined
otherwise, alkyl groups are straight-chain or Dbranched
hydrocarbon groups which may optionally have one, two or more
heteroatoms selected from the group consisting of O, N, P and
S. Moreover, the alkyl groups according to the invention may
optionally be substituted by further groups selected from the
group consisting of -R’, halogen (-X), alkoxy (-OR’), thiocether
or mercapto (-SR’), amino (-NR’2), silyl (-SiR’3), carboxyl
(-COOR’), cyano (-CN), acyl (-(C=0)R’) and amide (-CONR:’) groups,
where R’ is hydrogen or a Cii2-alkyl group, preferably a Cz 10—
alkyl group, particularly preferably a Css-alkyl group, which
may have one or more heteroatoms selected from the group

consisting of N, O, P and S.

In the context of the present invention, cycloalkyl groups are,
unless defined otherwise, monocyclic saturated hydrocarbon
groups having 3 to 8 carbon ring members, which groups may
optionally contain one, two or more heteroatoms selected from
the group consisting of O, N, P and S. Moreover, the cycloalkyl
groups according to the invention may optionally be substituted

by further groups selected from the group consisting of -R’,

halogen (-X), alkoxy (-OR’), thioether or mercapto (-SR’),
amino- (-NR’:2), silyl (-SiR’3), carboxyl (-COOR’), cyano (-CN),
acyl (-(C=0)R’) and amide (-CONR:’) groups, where R’ is hydrogen

or a Ci-12—alkyl group, preferably a Cz10—alkyl group,

particularly preferably a Csg-alkyl group, which may contain one
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or more heteroatoms selected from the group consisting of N, O,
P and S.

Specifically, this definition comprises, for example, the

meanings cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

The definition Ci-Ciz—alkyl comprises the largest range defined
herein for an alkyl group. Specifically, this definition
comprises, for example, the meanings methyl, ethyl, n-,
isopropyl, n-, iso-, sec- and t-butyl, n-pentyl, n-hexyl, 1,3-
dimethylbutyl, 3,3-dimethylbutyl, n-heptyl, n-nonyl, n-decyl,
n-undecyl, n-dodecyl.

In the context of the present invention, alkenyl groups are,
unless defined otherwise, straight-chain or branched hydrocarbon
groups which contain at least one single unsaturation (double
bond) and may opticonally have one, two or more single or double
unsaturations or one, two or more heteroatoms selected from the
group consisting of O, N, P and S. Moreover, the alkenyl groups
according to the invention may optionally be substituted by
further groups selected from the group consisting of -R’,
halogen (-X), alkoxy (-OR’), thiocether or mercapto (-SR’), amino
(-NR’2), silyl (-SiR’3), carboxyl (-COOR’), cyano (-CN), acyl (-
(C=0)R’) and amide (-CONR:2’) groups, where R’ 1is hydrogen or a
Ci-12—alkyl group, preferably a Cz-19-alkyl group, particularly
preferably a Cssg-alkyl group, which may contain one or more
heteroatoms selected from the group consisting of N, O, P and
S.

The definition Ci—-Ciz-alkenyl comprises the largest range defined
herein for an alkenyl group. Specifically, this definition
comprises, for example, the meanings vinyl; allyl (2-propenvyl),
isopropenyl (l-methylethenyl); but-l-enyl (crotyl), but-2-enyl,
but-3-enyl; hex-l-enyl, hex-2-enyl, hex-3-enyl, hex-4-enyl,
hex-5-enyl; hept-l-enyl, hept-2-enyl, hept-3-enyl, hept-4-enyl,
hept-5-enyl, hept-6-enyl; oct-l-enyl, oct-2-enyl, oct-3-enyl,
oct-4-enyl, oct-5-enyl, oct-6-enyl, oct-7-enyl; non-l-enyl,

non-2-enyl, non-3-enyl, non-4-enyl, non-5-enyl, non-6-enyl,
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non-7-enyl, non-8-enyl; dec-l-enyl, dec-2-enyl, dec-3-enyl,
dec-4-enyl, dec-5-enyl, dec-6-enyl, dec-7-enyl, dec-8-enyl,
dec-9-enyl; undec-l-enyl, undec-2-enyl, undec-3-enyl, undec-4-
enyl, undec-5-enyl, undec-6-enyl, undec-7-enyl, undec-8-enyl,
undec-9-enyl, undec-10-enyl; dodec-1l-enyl, dodec-2-enyl, dodec-
3-enyl, dodec-4-enyl, dodec-5-enyl, dodec-6-enyl, dodec-7-enyl,
dodec-8-enyl, dodec-9-enyl, dodec-10-enyl, dodec-11-envyl;
buta-1,3-dienyl, penta-1,3-dienyl.

In the context of the present invention, cycloalkenyl groups
are, unless defined otherwise, monocyclic nonaromatic
hydrocarbon groups having 3 to 8 carbon ring members and at
least one double bond, which groups may optionally contain one,
two or more heterocatoms selected from the group consisting of
O, N, P and S. Moreover, the cycloalkenyl groups according to
the invention may optionally be substituted by further groups
selected from the group consisting of -R’, halogen (-X), alkoxy
(-OR’), thiocether or mercapto (-SR’), amino (-NR’2), silyl
(=SiR’3), carboxyl (-COOR’), cyano (-CN), acyl (-(C=0)R’) and
amide (-CONR:2’) groups, where R’ 1is hydrogen or a Cii2-alkyl
group, preferably a Cz-i10-alkyl group, particularly preferably a
Cs-g—alkyl group, which may contain one or more heteroatoms

selected from the group consisting of N, O, P and S.

Specifically, this definition comprises, for example, the
meanings cyclopenten-1-vy1, cyclohexen-1-vy1, cyclohepta-1, 3-

dien-1-vy1.

In the context of the present invention, alkynyl groups are,
unless defined otherwise, straight-chain, branched or cyclic
hydrocarbon groups which contain at least one double
unsaturation (triple bond) and may optionally have one, two or
more single or double unsaturations or one, two or more
heteroatoms selected from the group consisting of O, N, P and
S. Moreover, the alkynyl groups according to the invention may
optionally be substituted by further groups selected from the
group consisting of -R’, halogen (-X), alkoxy (-OR’), thiocether

or mercapto (-SR’), amino (-NR’2), silyl (-SiR’3), carboxyl
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(-=COOR’" ), cyano (-CN), acyl (-(C=0)R’) and amide (—-CONRz’) groups,
where R’ 1s hydrogen or a straight-chain, branched or cyclic
Ci-12—alkyl group which may contain one or more heteroatoms

selected from the group consisting of N, O, P and S.

The definition Cz-Ciz-alkynyl comprises the largest range defined
herein for an alkynyl group. Specifically, this definition
comprises, for example, the meanings ethynyl (acetylenyl);

prop-l-inyl and prop-2-inyl.

In the context of the present invention, aryl groups are, unless
defined otherwise, aromatic hydrocarbon groups which may contain
one, two or more heterocatoms selected from the group consisting
of 0, N, P and S and which may optionally be substituted by
further groups selected from the group consisting of -R’,
halogen (-X), alkoxy (-OR’), thiocether or mercapto (-SR’), amino
(-NR’2), silyl (-SiR’3), carboxyl (-COOR’), cyano (-CN), acyl (-
(C=0)R’) and amide (-CONRz’) groups, where R’ 1s hydrogen or a
Ci-12—alkyl group, preferably a Cz-i19-alkyl group, particularly
preferably a Css—-alkyl group, which may contain one or more
heteroatoms, selected from the group consisting of N, O, P and
S.

The definition Cs-is—aryl comprises the largest range defined
herein for an aryl groups having 5 to 18 skeleton atoms, where
the carbon atoms may be replaced by heterocatoms. Specifically,
this definition comprises, for example, the meanings
cyclopentadienyl, phenyl, cycloheptatrienyl, cyclooctatetraenyl,
naphthyl and anthracenyl; 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyrrolyl, 3-pyrrolyl, 3-isoxazolyl, 4-isoxazolyl, b-isoxazol-
yl, 3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl, 3-pyrazolyl,
4-pyrazolyl, b5-pyrazolyl, 2-oxazolyl, 4-oxazolyl, b5-oxazolyl,
2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-imidazolyl, 4-
imidazolyl, 1,2,4-oxadiazol-3-yl, 1,2,4-oxadiazol-5-yl1, 1,2,4-
thiadiazol-3-vy1, 1,2,4-thiadiazol-5-vy1, 1,2,4-triazol-3-vy1,
1,3,4-oxadiazol-2-yl, 1,3,4-thiadiazol-2-yl and 1,3,4-triazol-
2-yl; l-pyrrolyl, 1l-pyrazolyl, 1,2,4-triazol-1-yl1, l-imidazolyl,
1,2,3-triazol-1-vy1, 1,3,4-triazol-1-y1; 3-pyridazinyl,
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4-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, b-pyrimidinyl, 2-
pyrazinyl, 1,3,5-triazin-2-yl and 1,2,4-triazin-3-vyl.

In the context of the present invention, arylalkyl groups
(aralkyl groups) are, unless defined otherwise, alkyl groups
which are substituted by aryl groups, which may have a
Ci-s—alkylene chain and which may be substituted in the aryl
skeleton or the alkylene chain by one or more heterocatoms
selected from the group consisting of O, N, P and S and
optionally by further groups selected from the group consisting
of -R’, halogen- (-X), alkoxy (-OR’), thioether or mercapto
(=SR’), amino (-NR’:2), silyl (-SiR’3), carboxyl (-COOR’), cyano
(-CN), acyl (-(C=0)R’) and amide (-CONR2’) groups, where R’ 1is
hydrogen or a Ci-12—alkyl group, preferably a Cz2i0-alkyl group,
particularly preferably a Csg-alkyl group, which may contain one
or more heteroatoms selected from the group consisting of N, O,
P and S.

The definition Cr-i9—aralkyl group comprises the largest range
defined herein for an arylalkyl group having a total of 7 to 19
atoms in the skeleton and the alkylene chain. Specifically, this
definition comprises, for example, the meanings benzyl and

phenylethyl.

In the context of the present invention, alkylaryl groups
(alkaryl groups) are, unless defined otherwise, aryl groups
which are substituted by alkyl groups, which may have a Cisg—
alkylene chain and which may be substituted in the aryl skeleton
or the alkylene chain by one or more heterocatoms selected from
the groups consisting of O, N, P and S and optionally by further
groups selected from the group consisting of -R’, halogen (-X),
alkoxy (-OR’), thioether or mercapto (-SR’), amino (-NR’:2), silyl
(=SiR’3), carboxyl (-COOR’), cyano (-CN), acyl (-(C=0)R’) and
amide (-CONR:2’) groups, where R’ 1is hydrogen or a Cii2-alkyl
group, preferably a Cz-i10-alkyl group, particularly preferably a
Cs-g—alkyl group, which may contain one or more heteroatoms

selected from the group consisting of N, O, P and S.



10

15

20

DK/EP 2247577 T4

The definition Cr-is—alkylaryl group comprises the largest range
defined herein for an alkylaryl group having a total of 7 to 19
atoms in the skeleton and the alkylene chain. Specifically, this
definition comprises, for example, the meanings tolyl, 2,3-,
2,4-, 2,5-, 2,6-, 3,4- or 3,5-dimethylphenyl.

The alkyl, alkenyl, alkynyl, aryl, alkaryl and aralkyl groups
may furthermore contain one or more heterocatoms which - unless
defined otherwise - are selected from the group consisting of
N, O, P and S. Here, the heterocatoms replace the carbon atoms

specified.

If appropriate, the compounds according to the invention can be
present as mixtures of wvarious possible isomeric forms, in
particular of stereoisomers, such as, for example, E and Z,
threo and erythro and also optical isomers, and, if appropriate,
also of tautomers. What is disclosed and claimed are both the E
and the Z isomers, and also the threo and erythro isomers and
the optical isomers, any mixtures of these isomers, and also the

possible tautomeric forms.

Scheme 3 below summarizes the individual variants of the process

according to the invention:
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According to the invention, the radicals in formula (I) have the

abovementioned meanings.

In a preferred embodiment of the present invention, the radicals

in formula (I) have the meanings below:

RL is selected from the group consisting of methyl, ethyl, n-

propyl and isopropyl,

R is selected from the group consisting of chloromethyl,
bromomethyl, dichloromethyl, trichloromethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chlorofluoromethyl,
dichlorofluoromethyl, chlorodifluoromethyl, 1-chloroethyl, 1-
bromoethyl, 1-fluoroethyl, 2-fluoroethyl, 2,2-difluoroethyl,
2,2,2-trifluoroethyl, 2-chloro-2-fluoroethyl, 2-chloro-2-di-
fluoroethyl, 2,2-dichloro-2-fluorcethyl, 2,2,2-trichloroethyl,

pentafluoroethyl and 1,1,1-trifluoroprop-2-vyl; 1,2,2,2-
tetrafluoroethyl,
Y is selected from the group consisting of (C=0)0R3, CN and

(C=0)NR*R?®, where R3, R* and R® independently of one another are
selected from the group consisting of methyl, ethyl, n-propyl
and isopropyl.

In a particularly preferred embodiment of the present invention,

the radicals in formula (I) have the meanings below:

Rt is methyl,

R2 is selected from the group consisting of trifluoromethyl

and difluoromethyl,

Y is selected from the group consisting of (C=0)0OR3?, where R3

is methyl or ethyl.

Step (A)

In a first embodiment of the present process, which is the result
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of combining reaction steps (A) and (D), initially 2-acylated
or 2-iminoalkylated acrylic acid derivatives of the formula (II)
are reacted with N-alkylhydrazones of the formula (III) (Scheme
4). Subsequently, the intermediates formed in step (A) are
cyclized to give the 3-haloalkylpyrazole-4-carboxylic acid
derivatives of the formula (I) (Step D).

. z RY Y

8
A Y D
2 vy R A (D) 7
? | * o/ —N"N ! | acid N\
R R R l?|
A | R' ()
(In (I IN
RB//L\RQ (Vi

Scheme 4
Possible intermediates which may, in accordance with the present
invention, result from reaction step (A)

(VIT)

are the acrylhydrazones

of the formula

This formula includes in particular the 2-acylhydrazinoprop-2-
enoates of the formula (VIIa)

(VIIb)

and the hydrazincaminium salts of

the formula
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anion-

(VIIb),
in which the radicals R!, R2%, R® to R!! and Y have the meanings
(anion™)
SbFe

described above and which optionally have a counterion

selected from the group consisting of Cl-, BFs, PFs, and

AlCls .

The process step (A) according to the invention is preferably
-20°C to +150°C,
particularly preferably at temperatures of from -10°C to +70°C

carried out in a temperature range of from

The process step (A) according to the invention is generally

carried out under atmospheric pressure. However, alternatively,
it is also possible to operate under reduced pressure to remove
the highly volatile dialkylamines.

The reaction time is not critical and may, depending on the
batch size and the temperature, be chosen from a range of between
a few minutes and a number of hours.
When carrying out the process step (A) according to the invention,

1 mol of the acrylic acid derivative of the formula (II) is
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reacted with from 0.5 mol to 3 mol, preferably from 0.5 mol to
1.5 mol, particularly preferably with an equimolar amount, of
the hydrazone of the formula (III).

Preferably, the hydrazone of the formula (III), dissolved in the
solvent, is initially charged, and the acrylic acid derivative
of the formula (II) is added. However, it is also possible to

reverse the order.

The reaction can be promoted by adding catalysts, such as, for
example, CH3COOH, H2S04, KHSO4, NaH2PQ4, HC1, CF3COOH, CH3COONa.

Work-up and isolation of the intermediates 1is generally not
required, and the reaction mixture obtainable from step (A) can
be used immediately or after storage for the cyclization step
(D).

The acrylic acid derivatives of the formula (II) can be obtained
by the processes described above, in connection with the prior

art.

In the context of the present invention, preference is given to
using 2-acylated or 2-iminocalkylated acrylic acid derivatives
of the formula (II) selected from the group consisting of N-1-
(trifluoromethyl)-3- (dimethylamino)-2- (ethoxycarbonyl)prop-2-
en-1-ylidene] -N-methylmethanaminium chloride, 2=, N-1-
(difluoromethyl)-3- (dimethylamino)-2- (ethoxycarbonyl)prop-2-
en-l-ylidene]-N-methylmethanaminium tetrafluoroborate and
N-[3- (dimethylamino)-2- (ethoxycarbonyl)-1-(1,1,2,2-tetra-
fluoroethyl)prop-2-en-1-ylidene] -N-methylmethanaminium

chloride.

In the context of the present invention, the N-alkylhydrazones
of the formula (III) are preferably selected from the group
consisting of l-methyl-2-(1-methylethylidene)hydrazine, 1-
methyl-2-(1,2,2-trimethylpropylidene)hydrazine, l-methyl-2-(1-
methylpropylidene)hydrazine, l-cyclohexylidene-2-
methylhydrazine, l-methyl-2- (phenylmethylidene)hydrazine, 1-
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methyl-2- (1-phenylethylidene)hydrazine, 1- (diphenylmethyl-
idene)-2-methylhydrazine, ethyl 2-[ (dimethylamino)methylidene]-
4,4,4-trifluoro-3-oxobutanocate. The N-alkylhydrazones of the

formula (III) have been described in the literature (Zhurnal

Organicheskoi Khimii (1968), 4(06), 986-92.) and can be
obtained by reacting commercially available hydrazines of the
formula (VIII) with carbonyl compounds of the formula (IX) (see
Scheme 5).

RS =

— B

>:o tOHN-N 9>:N—N\1

Rg R R R
(IX) (V1) (1)

Scheme 5

According to the invention, the radicals in formulae (III),

(VIII) and (IX) have the following meanings:

RL represents methyl, ethyl, n-propyl, isopropyl, n-butyl,
sec-butyl, tert-butyl;

RS is selected from the group consisting of H, methyl, ethyl,
n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, phenvyl,
tolyl, cyclohexyl;

R? is selected from the group consisting of H, methyl, ethyl,
n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, phenvyl,
tolyl, cyclohexyl.

Alternatively, R® and R°® together with the carbon atom to which

they are attached may form a 5- or 6-membered ring.
According to the invention, the radicals in formulae (III),
(VITII) and (IX) have the following particularly preferred

meanings:

RL is methyl;
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RS is selected from the group consisting of H, methyl, tert-
butyl, phenyl;
R? is selected from the group consisting of H, methyl, tert-

butyl, phenyl.

According to the invention, preference is given to using ketones
of the formula (IX) selected from the group consisting of
acetone, benzophenone, pinacolone, cyclohexanone, benzaldehyde,

with acetone and benzaldehyde being particularly preferably used.

A further advantage of the process according to the invention
is the fact that, to prepare the N-methylhydrazones of the
formula (III), it 1s possible to use aqueous methylhydrazine
solutions and the explosive concentrated methylhydrazine, which

is also used as rocket fuel, is not necessarily required.

In two further embodiments of the process according to the
invention which result when the reactions steps (B) and (D) or
(C) and (D) are combined, acrylic acid derivatives of the formula
(VI) are acylated (step (B)) or iminoalkylated (step (C)) and
finally cyclized to give the 3-haloalkylpyrazole-4-carboxylic

acid derivatives of the formula (I) (step D).

Step (B): Acylation

In one embodiment of the process according to the invention, the
acrylic acid hydrazones of the formula (VI) are acylated with
haloalkylcarbonyl halides of the formula (X) according to Scheme
6 below to give the 2-acylacrylic acid hydrazones of the formula
(VIIa). In formula (X), R? has the above meanings and X is a
halogen atom selected from the group consisting of F, Cl or Br,
preferably from the group consisting of F and Cl, particularly

preferably F.

In the context of the present invention, the acylating agent

used is preferably a haloalkylcarbonyl halide of the formula (X)
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selected from the group consisting of difluoroacetyl chloride,
difluorocacetic anhydride, difluoroacetyl fluoride,

trifluoroacetyl chloride and trifluoroacetyl fluoride.

The acrylic acid hydrazones of the formula (VI) used in step (B)
are preferably selected from the group consisting of ethyl
(2E)-3-[1-methyl-2- (propan-2-ylidene)hydrazinyl]prop-2-enocate,
ethyl (272)-3-[1-methyl-2- (propan-2-ylidene) hydrazinyl]prop-2-
enoate, methyl 3-[l-methyl-2- (propan-2-ylidene)hydrazinyl]prop-
2-enoate, propyl 3-[1l-methyl-2- (propan-2-ylidene) -
hydrazinyl]prop-2-enocate, ethyl (2E)-3-[1-methyl-2-(3,3-di-
methylbutan-2-ylidene)hydrazinyl]prop-2-enoate, methyl 3-[1-
methyl-2-(3,3-dimethylbutan-2-ylidene)hydrazinyl]prop-2-enocate,
methyl 3-[1-methyl-2- (phenylmethylidene)hydrazinyl]prop-2-
enoate, (2E)-3-[l-methyl-2-(phenylmethylidene)hydrazinyl]prop-
2-enenitrile and methyl 3-[1l-ethyl-2- (propan-2-ylidene) -
hydrazinyl]prop-2-enoate.

O
0O
Y Y
R?
R /”ﬂ. RL/M\X 1 |
Step (B) \N (X) R\N
I —_—

i ;

R® R° Rs)\Rg

(Vi) (Vlla)

Scheme 6

According to the invention, the acylation 1is carried out at
temperatures of from -20°C to +150°C, preferably at temperatures
of from -20°C to +100°C, particularly preferably at from -10 to

50°C, and under atmospheric pressure.
The reaction time is not critical and may, depending on the
batch size and the temperature, be chosen from a range between

a few minutes and a number of hours.

According to the invention, 1 mol of the acrylic acid hydrazone
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of the formula (VI) is reacted with from 0.5 mol to 3 mol,
preferably from 1.2 mol to 1.5 mol, particularly preferably with
equimolar amounts, of the haloalkylcarbonyl halide of the

formula (X).

Preferably, the hydrazinoacrylic acid derivative of the formula
(VI) dissolved in the solvent 1is initially charged, and the
haloalkylcarbonyl halide of the formula (X) 1s added. However,

a reverse order is also possible.

The acylation is preferably carried out in the presence of a
base. Preference 1is given here to organic bases, such as
trialkylamines, alkylpyridines, phosphazenes and 1,8-diazabi-
cyclo[5.4.0]Jundecene (DRU); alkali metal hydroxides, such as,
for example, lithium hydroxide, sodium hydroxide or potassium
hydroxide, alkali metal carbonates (NazC0s;, K2C03) and alkoxides,
such as, for example, NaCMe, NaOEt, NaOt-Bu, KOt-Bu.

Suitable solvents are, for example, aliphatic, alicyclic or
aromatic hydrocarbons, such as, for example, petroleum ether,
n-hexane, n-heptane, cyclohexane, methylcyclohexane, benzene,
toluene, xylene or decaline, and halogenated hydrocarbons, such
as, for example, chlorobenzene, dichlorobenzene, dichloro-
methane, chloroform, carbon tetrachloride, dichloroethane or
trichloroethane, ethers, such as diethyl ether, diisopropyl
ether, methyl tert-butyl ether, methyl tert-amyl ether, dioxane,
tetrahydrofuran, 1,2-dimethoxyethane, 1,2-diethoxyethane or
anisole; nitriles, such as acetonitrile, propionitrile, n- or
isobutyronitrile or benzonitrile; ketones, such as acetone,
methyl ethyl ketone, methyl isobutyl ketone or cyclohexanone;
amides, such as N,N-dimethylformamide, N,N-dimethylacetamide,
N-methylformanilide, N-methylpyrrolidone or hexamethyl-
phosphoric triamide; sulphoxides, such as dimethyl sulphoxide,
or sulphones, such as sulpholane. Particular preference is given
to using toluene, xylene, chlorobenzene, n-hexane, cyclohexane
or methylcyclohexane, very particularly preferably toluene or

xylene.
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Possible intermediates which, according to the present invention,
may result from reaction step (B) are, usually, the 2-

acylhydrazinoacrylic acid derivatives of the formula (VIIa).

The intermediates formed can, without prior work-up, be used for

the cyclization step (step D).

Alternatively, the intermediates can be isolated by suitable
work-up steps and, if appropriate, further purification, and
they can be used at a later point in time for the cyclization
(step D).

The acrylic acid hydrazones of the formula (VI) have been
described in the literature (see Chem. Ber. 1975, 108 (7), 2161-
2170; Bulletin de la Societe Chimique de France (1976), (1-2,

Pt. 2), 260-4), and they can be prepared according to Scheme 7

or 8 below.
R N
|W + >:N—N — [l]

Scheme 7

1 |
)\
8 9

() )

8
Y R> N
| + 9 __N__hk N
A R R
(V)

Scheme 8

Step (C) Iminoalkylation
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In a further embodiment of the process according to the invention,
the acrylic acid hydrazones of the formula (VI) are
iminoalkylated with at least one o,x-dihaloamine of the formula
(XI), according to Scheme 9 below to give the hydrazinoaminium
salts of the formula (VIIb). In formula (XI), X and R? have the

above meanings.

)
N 10 1 LXT
A, A v
RH R” RS Rg | v
Neg®  + LU =R v R’
2 . L
. S A
¥ X X [LX]- base N
(X1) (X1) |
R&/L\Rg
(Vllb)
Scheme 9
In Scheme 9 [L] is a Lewis acid.

In the context of the present invention, the iminocalkylating
agent of the formula (XI) used may be 1,1,2,2-tetrafluoroethyl-
N,N-dimethylamine, 1,1,2,2-tetrafluoroethyl-N,N-diethylamine,
1,1,2-trifluoro-2-(trifluoromethyl)ethyl-N,N-dimethylamine,
1,1,2-trifluoro-2-(trifluoromethyl)ethyl-N,N-diethylamine
(Ishikawa reagent), 1,1,2-trifluoro-2-chloroethyl-N,N-
dimethylamine or 1,1,2-trifluoro-2-chloroethyl-N,N-diethylamine
(Yarovenko reagent). Here, preference 1s given to 1,1,2,2-
tetrafluoroethyl-N,N-dimethylamine and 1,1,2,2-tetra-
fluoroethyl-N,N-diethylamine, and particular preference 1is

given to 1,1,2,2-tetrafluorocethyl-N,N-dimethylamine.

The acrylic acid hydrazones of the formula (VI) used in step (C)
are preferably selected from the group consisting of ethyl (2E)-
3-[1-methyl-2- (propan-2-ylidene) hydrazinyl]prop-2-enoate,
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ethyl (272)-3-[1-methyl-2- (propan-2-ylidene) hydrazinyl]prop-2-
enoate, methyl 3-[l-methyl-2- (propan-2-ylidene)hydrazinyl]prop-
2-encate, propyl 3-[l-methyl-2-(propan-2-ylidene)hydrazinyl]-
prop-2-enoate, ethyl (2E)-3-[1l-methyl-2-(3,3-dimethylbutan-2-
ylidene)hydrazinyl]prop-2-enoate, methyl 3-[1-methyl-2-(3,3-
dimethylbutan-2-ylidene)hydrazinyl]prop-2-enocate, methyl 3-[1-
methyl-2- (phenylmethylidene)hydrazinyl]prop-2-enoate, (2E) -3~
[l-methyl-2- (phenylmethylidene)hydrazinyl]prop-2-enenitrile

and methyl 3-[1l-ethyl-2- (propan-2-ylidene)hydrazinyl]prop-2-

enoate.

In a preferred embodiment of the process according to the
invention, the o,a-dihaloamine is initially reacted with a Lewis
acid [L], such as, for example, BFs3, AlCls, SbCls, SbFs, ZnCla,
PFs, and the mixture of the hydrazinoacrylic ester of the formula
(VI) and a base, neat or dissolved in a suitable solvent, is
then added.

Preference is given to organic bases such as trialkylamines,
alkylpyridines, phosphazenes and 1,8-
diazabicyclo[5.4.0]undecene (DBU), alkali metal hydroxides,
such as, for example, lithium hydroxide, sodium hydroxide or
potassium hydroxide, alkali metal carbonates (NaxCOsz, K:COs3) and
alkoxides, such as, for example, NaOMe, NaOEt, NaOt-Bu, KOt-Bu.

The reaction of the o,o,-dihaloamines of the formula (XI) with
the acrylic acid hydrazones of the formula (VI) is usually
carried out at temperatures of from -50 to 70°C, preferably

from -20 to 60°C, particularly preferably from -10 to 50°C.

The reaction can be carried out under reduced pressure, under
atmospheric pressure or under elevated pressure and 1is

preferably carried out under atmospheric pressure.

The reaction can be carried out in the absence of a solvent or
in a solvent. The reaction is preferably carried out in a solvent.
Suitable solvents are, for example, selected from the group

consisting of aliphatic and aromatic hydrocarbons, such as, for
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example, n-hexane, benzene or toluene, which may be substituted
by fluorine and chlorine atoms, such as methylene chloride,
dichloroethane, fluorobenzene, chlorobenzene or dichlorobenzene;
ethers, such as, for example, diethyl ether, diphenyl ether,
methyl tert-butyl ether, isopropyl ethyl ether, dioxane, diglym,
dimethylglycol, dimethoxyethane (DME) or THF; nitriles, such as
methylnitrile, butylnitrile or phenylnitrile; amides, such as
dimethylformamide (DMF") or N-methylpyrrolidone (NMP) , or
mixtures of such solvents, with acetonitrile, dichloromethane,

THF, DME and ethyl acetate being particularly preferred.

The base and the acrylic acid hydrazone of the formula (VI) are
preferably employed in equimolar amounts, based on the a,a-
dihaloamines of the formula (XI). The base can also be used in
excess. According to the invention, the ratio of
base:hydrazinoacrylic acid derivative is from 1.5:1 to 0.9:1,
preferably from 1.4:1 to 0.95:1, particularly preferably from
1.3:1 to 1.05:1.

Owing to the susceptibility of the o,oa-dihaloamines to
hydrolysis, the reaction is to be carried out under an atmosphere

of inert gas in apparatus free from water.

Possible intermediates which may result in accordance with the
present invention from reaction step (C) are usually the

hydrazinoaminium salts of the formula (VIIb).

The intermediates formed can be used without prior work-up for

the cyclization step (step D).

Alternatively, the intermediates can be isolated by suitable
work-up steps and, if appropriate, further purification and can
be used at a later point in time for the cyclization (step D).

Step (D): Cyclization

According to the invention, the cyclization of the intermediates

obtainable from steps (&), (B) or (C) 1is carried out at
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temperatures of from -20°C to +150°C, preferably at temperatures
of from -10°C to +100°C, particularly preferably at from -10 to

50°C, and under atmospheric pressure.

The reaction time i1s not critical and can be chosen from a

relatively wide range, depending on the batch size.

According to the invention, the ring closure to the pyrazole is
carried out 1in the presence of an acid. Here, the carbonyl
compound RE8R?C=0 is cleaved off. The carbonyl compounds can be
separated off and recycled into the preparation of hydrazones
of the formula (III).

Usually, step (D) 1is carried out after step (A), (B) or (C)

without a change of solvent.

Ideally, all reaction steps of the process according to the

invention are carried out in the same solvent.

Suitable solvents are, for example, aliphatic, alicyclic or
aromatic hydrocarbons, such as, for example, petroleum ether,
n-hexane, n-heptane, cyclohexane, methylcyclohexane, benzene,
toluene, xylene or decaline, and halogenated hydrocarbons, such
as, for example, chlorobenzene, dichlorobenzene, dichloro-
methane, chloroform, carbon tetrachloride, dichloroethane or
trichloroethane, ethers, such as diethyl ether, diisopropyl
ether, methyl tert-butyl ether, methyl tert-amyl ether, dioxane,
tetrahydrofuran, 1,2-dimethoxyethane, 1,2-diethoxyethane or
anisole; nitriles, such as acetonitrile, propionitrile, n- or
isobutyronitrile or benzonitrile; ketones, such as acetone,
methyl ethyl ketone, methyl isobutyl ketone or cyclohexanone;
amides, such as N,N-dimethylformamide, N,N-dimethylacetamide,
N-methylformanilide, N-methylpyrrolidone or hexamethylphosphor-
ic triamide; sulphoxides, such as dimethyl sulphoxide, or sul-
phones, such as sulpholane; alcohols, such as methanol, ethanol,
n- or isopropanol, butanol. Particular preference is given to
using toluene, xylene, chlorobenzene, n-hexane, cyclohexane or

methylcyclohexane, ethanol, very particularly preferably
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ethanol, toluene, xylene and water.

Suitable acids are selected from the group consisting of HCI,
H2S04, CF3COOH, CF3S03H, CH3COOH; particular preference is given
to HC1l and H2S0s.

After the reaction has ended, for example, the solvents are
removed and the product is isolated by filtration or initially
extracted with water, the organic phase is separated off and the

solvent is removed by distillation.
The process according to the invention is illustrated in more
detail by the examples below. However, the examples are not to

be interpreted as limiting.

Preparation Examples

Example 1: Ethyl 4,4-difluoro-2-{[1l-methyl-2-
(phenylmethylidene) hydrazino]methylidene}-3-oxobutanoate

6.2 g of 2-methyl-l-phenylhydrazone and 9.3 g of ethyl 2-
(difluoroacetyl)-3-(dimethylamino)acrylate were initially
charged in 100 ml of toluene, and 5.7 g of potassium bisulphate
were added. The reaction mixture was then heated at 35-40°C and
stirred at the same temperature for 8 h. The salts were separated
off, and the solvent was then removed under reduced pressure.
This gave ethyl 4,4-difluoro-2-{[l-methyl-2-

(phenylmethylidene) hydrazino]lmethylidene}-3-oxobutanocate as a
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solid (91% yield). The isomer ratio according to NMR was 53/39%.

IH-NMR (278 K, CDCN3): & = 1.08 (t, 3H); 1.23 (t, 3H); 3.44 (s,
3H); 3.52 (s, 3H); 4.14 (m, 2H); 6.0 (t, 1H); 6.37 (t, 1H); 7.4
5 - 7.98 (m, 7H) ppm.
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Patentkrav
1. Fremgangsmade til fremstilling af 1-alkyl-3-haloalkyl-
pyrazol-4-carboxylsyrederivater med formel (I)
RX Y

/

N \ .

N ()

L
hvor

R! er udvalgt af methyl, ethyl, n-propyl, iso-propyl, n-butyl,

sec-butyl eller tert-butyl;

R?2 er udvalgt af Ci-Cs—alkylgrupper, som kan vare substitueret
med et, to eller tre halogenatomer udvalgt af F, Cl og Br eller
af en CFiz;—gruppe;

Y er udvalgt af gruppen bestdende af (C=0)0R3}, CN og (C=0)NR4RS3,

idet R3), R? og R® uafhangigt af hinanden er udvalgt af Ci-i2-
alkyl-, Cszs—-cycloalkyl-, Cziz-alkenyl-, Cz12—-alkynyl-, Cesg—aryl-,
C7-19—arylalkyl- eller Cyis—alkylaryl-grupper, som hver iser kan
vere substitueret med en eller flere grupper, som er udvalgt af
gruppen bestaende af -R', -X, -OR', -SR', -NR'z, -SiR's, -COOR',

-(C=0)R', -CN og -CONR:', idet R' er hydrogen eller en Ci 12—
alkylgruppe, og R* og R®> sammen med det nitrogenatom, som de er
bundet til, kan danne 5- til 6-leddet ring, som 1 givet fald kan
indeholde et eller to yderligere hetercatomer udvalgt af O, S
og en SO2-gruppe, 0g som kan vare substitueret med en eller flere
grupper, der er udvalgt af gruppen bestdende af -R', -X, -OR',

-SR', -NR'2, -SiR'3, -COOR', - (C=0)R', -CN og -CONR2', idet R'

er hydrogen eller en Ci-i2-alkylgruppe; omfattende i det mindste
en af reaktionssekvenserne, som bestar af de fglgende trin (A)

og (D), (B) og (D) eller (C) og (D):

(A) omsatning at et 2-acyleret eller 2-iminoalkyleret
acrglsyrederivat med formel (II),

Y
R2

A an,

hvor
Z er udvalgt af O, S og N'RIORI, idet R!® og R uafhzngigt af
hinanden er udvalgt af Cii2-alkyl-, Cssg-cycloalkyl-, Cz 12—
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alkenyl-, Csi2-alkynyl-, Cesg—aryl-, Cri9—arylalkyl- eller Cy-19-
alkylarylgrupper, som hver isar kan vere substitueret med en
eller flere grupper, der er udvalgt af gruppen bestdende af -
rR', -¥X, -OR', -SR', -NR'z, -SiR's, -COOR', -(C=0)R', -CN og -
CONR2', idet R' er hydrogen eller en Ci-i2-alkylgruppe, og Ri% og
Rl sammen med det nitrogenatom, som de er bundet til, kan danne
en 5- til 6-leddet ring, som 1 givet fald kan indeholde et eller
to yderligere heteroatomer, udvalgt af O, S og en SO:;-gruppe, 0g
som kan vare substitueret med en eller flere Jgrupper, som er
udvalgt af gruppen bestaende af -R', -X, -OR', -SR', -NR'z, -
SiR'3, -COOR', -(C=0)R', -CN og -CONR:', idet R' er hydrogen
eller en Ci-i12—alkylgruppe;

A er en udgangsgruppe NRR13, idet R!? og R!3 uafhengigt af
hinanden er udvalgt af Cii2-alkyl-, Cssg-cycloalkyl-, Cz 12—
alkenyl-, Csi2-alkynyl-, Cesg—aryl-, Cri9—arylalkyl- eller Cy-19-
alkylaryl-grupper, som hver isar kan vare substitueret med en
eller flere grupper, som er udvalgt af gruppen bestdende af -
rR', -¥X, -OR', -SR', -NR'z, -SiR's, -COOR', -(C=0)R', -CN og -
CONR2', idet R' er hydrogen eller en Ci-i2-alkylgruppe, og RiZ og
R1® sammen med det nitrogenatom, som de er bundet til, kan danne
en 5- til 6-leddet ring, som 1 givet fald kan indeholde et eller
to yderligere heteroatomer udvalgt af O, S og en SOzx-gruppe, 0g
som kan vare substitueret med en eller flere Jgrupper, som er
udvalgt af gruppen bestaende af -R', -X, -OR', -SR', -NR'z, -
SiR'3, -COOR', -(C=0)R', -CN og -CONR:', idet R' er hydrogen
eller en Ci-12—alkyl-gruppe;

med en N-alkyl-hydrazon med formel (III)
8

R
>F:N—N
9 \ g

R R (III);

hvor

R8 er udvalgt af H, methyl, ethyl, n-propyl, iso-propyl, n-butyl,
sec-butyl, tert-butyl, phenyl, tolyl, cyclohexyl;

R9 er udvalgt af H, methyl, ethyl, n-propyl, iso-propyl, n-butyl,
sec-butyl, tert-butyl, phenyl, tolyl, cyclohexyl;

idet R® og R? i fallesskab med det C-atom, som de er knyttet til,
kan danne en 5- eller 6-leddet ring;

(B) acylering af en acrylsyrehydrazon med formel (VI);
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Y
=
8
N R
177\ -
R N—
e}

RO v
med et acylhalogenid med formel (X), idet X er udvalgt af F, CI1,

Br eller I;
O

RZJkX X);

(C) iminocalkylering af et acrylsyrehydrazon med den ovenstaende
formel (VI) med en o,x-dihalogenamin med formel (XI), idet X er

udvalgt af F, Cl, Br eller I,

11

RA
N—R
Rzﬁ<
X X (X1);
(D) cyklisering af de 1 trin (A), (B) eller (C) opnaede
mellemprodukter til 3-haloalkyl-pyrazol-4-carbonxylsyre-

derivatet med formel (I).

2. Fremgangsmade ifelge krav 1, kendetegnet ved, at der som
mellemprodukter i trinnene (A), (B) eller (C) dannes et 2-
acyleret eller et 2-iminoalkyleret hydrazinoacrylsyrederivat

med formel (VII),

R (v,
hvor grupperne R!, R?, R® R°®, Y og Z har de ovenfor beskrevne

betegnelser.

3. Fremgangsmade ifglge et af kravene 1 eller 2, kendetegnet

ved, at reaktionssekvensen bestar af trinnene (A) og (D).

4, Fremgangsmade ifglge et af kravene 1 eller 2, kendetegnet

ved, at reaktionssekvensen bestar af trinnene (B) og (D).
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5. Fremgangsmade ifglge et af kravene 1 eller 2, kendetegnet

ved, at reaktionssekvensen bestar af trinnene (C) og (D).

6. Fremgangsmade ifglge et af kravene 1 til 2 eller
4, kendetegnet ved, at acylhalogenidet med formel (X) 1 trin (B)
er udvalgt af gruppen bestdaende af difluoreddikesyrefluorid
eller difluoreddikesyrechlorid.

7. Fremgangsmade ifglge et af kravene 1 til 2 eller
5, kendetegnet wved, at o,a-dihalogenaminen med formel (XI) 1
trin (C) er 1,1,2,2-tetrafluorethyl-N,N-dimethylamin.

8. Fremgangsmade ifglge et af kravene 1 til 3, kendetegnet ved,
at det 2-acylerede eller 2-iminocalkylerede acrylsyre-derivat med
formel (I1) er udvalgt af gruppen bestaende af N-1-
(trifluormethyl)-3-(dimethylamino)-2- (ethoxycarbonyl)prop-2-
en-l-ylidene] -N-methylmethanaminiumchlorid, N-1-
(difluormethyl)-3-(dimethyl-amino)-2- (ethoxycarbonyl)prop-2-
en-1-ylidene] -N-methylmethanaminium tetrafluorborat og N-[3-
(dimethylamino)-2- (ethoxycarbonyl)-1-(1,1,2,2-
tetrafluoroethyl)prop-2-en-1-ylidene] -N-

methylmethanaminiumchlorid.

9. Fremgangsmade ifglge et af kravene 1 til 3 eller

8, kendetegnet ved, at N-alkyl-hydrazonen med formel (III) er

udvalgt af gruppen bestaende af l-methyl-2-(1-
methylethylidene)hydrazin, l-methyl-2-(1-
phenylethylidene)hydrazin, l-methyl-2-(1,2,2-
trimethylpropylidene)hydrazin, l-methyl-2-(1-
methylpropylidene)hydrazin, 1l-cyclohexylidene-2-methylhydrazin,
l-methyl-2- (phenyl-methylidene)hydrazin, 1-
(diphenylmethylidene)-2-methylhydrazin, ethyl-2-[ (dimethyl-

amino)methylidene]-4,4,4-trifluoro-3-oxobutanocat.

10. Fremgangsmade ifglge et af kravene 1 til 2 eller 4 til
7, kendetegnet wved, at acrylsyrehydrazonen med formel (VI) 1

trinnene (B) og (C) er udvalgt af gruppen bestdende af ethyl
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(2E)-3-[1-methyl-2- (propan-2-ylidene)hydrazinyl]-prop-2-enoate,
ethyl (272)-3-[1-methyl-2- (propan-2-ylidene) hydrazinyl]prop-2-
enocate, methyl -3-[1l-methyl-2- (propan-2-
ylidene)hydrazinyl]prop-2-enoate, propyl-3-[1-methyl-2-
(propan-2-ylidene)hydrazinyl]prop-2-enoate, ethyl (2E)-3-[1-
methyl-2-(3,3-dimethylbutan-2-ylidene)hydrazinyl]prop-2-enocate,

methyl 3-[1-methyl-2-(3,3-dimethylbutan-2-
ylidene)hydrazinyl]prop-2-enoate, methyl-3-[1-methyl-2-
(phenylmethylidene)-hydrazinyl]prop-2-enoate, (2E)-3-[1-
methyl-2- (phenylmethylidene)hydrazinyl]prop-2-enenitrile og
methyl -3-[1l-ethyl-2- (propan-2-ylidene)hydrazinyl]prop-2-
enoate.

11. 2-acyleret eller 2-iminoalkyleret acrylsyrehydrazon med

formel (VII)

(VI),
hvor grupperne Rl, R%2, RS R?, Y og Z har de ovenfor beskrevne

betegnelser.

12. 2-acylacrylhydrazon med formel (VIIa)

(VIIa),
hvor grupperne R, R?, R%, R? og Y har de ovenfor beskrevne

betegnelser.

13. Salte med formel (VIIb)
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— 35 —
R10\ .R" Anion-
Y
R* |
1
R~
\
)
RB)\R9
o o (VIIb),
hvor grupperne R! til R® og Y har de ovenfor Dbeskrevne
betegnelser, og anionen er udvalgt af gruppen bestaende af Cl-,
BFs~, PF¢, SbFs og AlCls .
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