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Process for preparing aryl-substitated pvrazoles 

A b s t r a c t 

The present invention relates to a process for preparing 1-aryl-substituted pyrazoles, comprising the 

reaction of alkoxy enones and enamino ketones with arylhydrazine derivatives to give 1-aryl-

substituted dihydro-lH-pyrazoles, the further reaction thereof with elimination of water to give 

1-aryl-substituted trihalomethylpyrazoles, and the further processing thereof 



- 2 2 -

Claims 

1. Process for preparing aryl-substituted pyrazole derivatives of the general formula (I) 

° A 
y 
« (I) 

in which 

R ' is hydroxyl, alkoxy, aiyloxy, halogen, 

R̂  is hydroxyl, alkoxy, arylalkoxy, alkylthio, halogen, 0-(C=0)alkyl, 0-(C=0)0-alkyl, 

(C=0)haloalkyl, OSOzalkyI, OSOz-haloalkyl, OSOj-atyl, 
R̂  is halogen, CN, NO2, alkyl, cycloalkyl, haloalkyl, halocycloalkyl, alkoxy, 

haloalkoxy, alkylamino, dialkylamino, cycloalkylamino, 

Z is CH, N, 

characterized in that 

(A) alkoxy enones and enamino ketones of the formula (11) 

" (11) 

in which 

R̂  is H, alkyl, arylalkyl, -(C=0)alkyl, (C=0)haloalkyl, -(C=0)0-alkyl, SOjalkyl, 

SOz-haloalkyl, SOj-aryl, 

X is fluorine, chlorine, bromine, iodine, 

R̂  is alkoxy, dialkylamino, cycloalkylamino, thioalkyl, or is cycloalkyl which may 

optionally contain 1 -3 heteroatoms from the group of O, N, S, 
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are reacted with arylhydrazines of the formula (III) 

Z NHNH2 

in which 

R̂  is halogen, CN, NO2, alkyl, cycloalkyl, haloalkyl, halocycloalkyl, alkoxy, haloalkoxy, 

alkylamino, dialkylamino, cycloalkylamino, 

Z is CH, N, 

to give 1-aryl-substituted dihydro-lH-pyrazoles of the formula (TV) 

»0f-{ R* 

U3 
R (IV) 

m which X, R^ R", Z are each as defined above, 

(B) the latter are optionally converted further, without preceding isolation, with elimination 

of water, to 1-aryl-substituted trihalomethyipyrazoles of the formula (V) 

/—OR" 

^ (V) 

m which X, R^ R^ Z are each as defined above, 

(C) these compounds of the general formula (V) 

are converted with addition of HCl, H2SO4 or a base, for example, to pyrazolecarboxylic 

acids of the formula (VI) 
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/—OR* 

R' (VI) 

in which R \ R \ Z are each as defined above, 

(D) the latter are converted, after detaching the R'' group, to hydroxymethylpyrazole acids of 

the formula (VH) 

ri 
HOOC-^j^'-'*' 

f̂  (vn) 

in which R^ Z are as defined above, and 

(E) the latter are converted to compounds of the formula (I) 

if N 
O I 

R (I). 

2. Process according to Claim 1, characterized in that 

R ' is hydroxy!, (Ci-Ce^alkoxy, halogen, 

R- is hydroxyl, halogen, 0-(C=0)(Ci-C6)alkyI, 

R̂  is halogen, CN, NO,, (CrC6)-alkyl, halo(C|-C6)-alkyl, (C,-C6)-alkoxy, halo(Cr 

C6)alkoxy, 

X is fluorine, chlorine, bromine, 

Z is N, 
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R ' is aiyl(Ci-Q)-alkyl, (C=0)(Ci-C6)-alkyI, (C=0)halo(Ci-C6)-alkyl, -(C=0)0-(Ci-C6)-

alkyl, S02(CrC6)-alkyl, S02phenyl, S02Tialo(Ci-C6)-aIkyl, 

R̂  is (Ci-C6)-alkoxy, di(Ci-C6)-alkylamino, morpholino, thioalkyl. 

3. Process according to either of Claims 1 and 2, characterized in that 

R ' is (Ci-C6)alkoxy, hydroxyl, 

R̂  is hydroxyl, C(=0)CH3, 

R̂  is chlorine, 

R' is(C=0)CH3, 

R ' is methoxy, 

X is chlorine, 

Z isN. 

4. Compound of the general formula (IV) according to Claim 1, characterized in that 

X, R ,̂ Z are each as defined above, 

R̂  is (C=0)(Ci-C6)-alkyl, (C=0)halo(Ci-C6)-alkyl. 

5. Compound of the general formula (V) according to Claim 1, characterized in that 

X, R ,̂ Z are each as defined above, 

R" is (C=0)(Ci-C6)-alkyl, (C=0)halo(Ci-C6)-alkyl. 

6. Compound of the general formula (IV) according to Claim 4, characterized in that 

R" is (C=0)CH3 and X is chlorine. 

7. Compound of the general formula (V) according to Claim 5, characterized in that 

R" is (C=0)CH3 and X is chlorine. 
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Process for preparing aryl-substituted pyrazoles 

The present invention relates to a process for preparing l-(aryl)-substituted pyrazoles, comprising the 

reaction of alkoxy enones and enamino ketones with hydrazine derivatives to give 1-(aryl)-substituted 

dihydro-lH-pyrazoles, the further reaction thereof with ehmination of water to give l-(aryl)-

substituted trihalomethylpyrazoles, and the further processing thereof 

l-(Aryl)-substituted pyrazoles and IH-pyrazoles are valuable intermediates for preparation of 

anthranilamides, which can find use as insecticides. 

The literature has already described the formation of pyrazoles by reaction of 1,3-dicarbonyls or 

corresponding 1,3-bis-electrophilic reagents with monoalkyl- or monoarylhydrazines (Synthesis 

2004, Nl. pp 43-52). However, it is reported that, in the case of monoalkyl- or monoarylhydrazines, 

the result is a mixture of regioisomeric pyrazoles (Tetrahedron 59 (2003), 2197-2205; Martins et al., 

T. L. 45 (2004) 4935). Attempts to obtain exclusively one regioisomer failed (JOC 2007, 72822 

8243-8250). Likewise described in the literature is a process for preparing trifluoromethylpyrazoles 

(WO 2003/016282). Likewise described are preparation processes for (het)aryl-substituted pyrazoles 

(WO 2007/144100), wherein the corresponding pyrazoles are obtained by reducing diesters with 

DIBAL or LiAlHi. However, very low temperatures are required, and the use of DIBAL is 

uneconomic. ' 

It is therefore an object of the present invention to provide novel, economically viable processes for 

preparing 1-(aryl)-substituted pyrazole derivatives and l-(aryl)-substituted dihydro-lH-pyrazoles, 

which do not have the disadvantages described above, and which are notable for a process regime 

which can be performed in a particularly efficient and simple manner even on the industrial scale. 

The object was achieved in accordance with the invention by a process for preparing 1-aryl-

substituted pyrazole derivatives of the general formula (I) 

IT N 
O i 

z ^ % 

^ (I), 

in which 
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