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"DERIVATIVES OF N-PHENYLPYRAZOLES"

This invention relates to h-phenylpyrazole :
derivatives, to éompositions containing theh and to the
use of N-phenylpyrazole derivatives sgainst arthropod,
plant nematode, helminth and protozoan pests.

. The present invention provides N-phenylpyrazole

derivatives of the general.formula (I) depicted herein-
1l

after wherein R™ represents a cyano or nitro group, a fﬁ-

halogen, i.e. fluorine, chlorine, bromine or iodine, _
atom, or an acetyl or formyl group; Rz Tf:

group sssoz. Rsso, or Rss in which Rs represents a

straight or branched chain alkyl, alkenyl or alkynyl
(preferabiy 1-(alkynyl)alkyl and more preferably o

alk-2~-ynyl) group containing up to 4 carbon atoms which

may be unsubstituted or substituted by one or more

halogen atoms which may be the same or different; R3
represents a hydrogen atom, or an amino group -NR6R7
6 7

wherein R” and R’, which may be the same or different,
saCh represent a hydrogen atqm or a straight or
branched chain alkyl, alkenylalkyl or alkynylalkyl
group containing up to 5 ‘carbon atoms, a formyl group;
a straight or branched chain alkanoyl group (which
contains from 2 to 5 carbon atoms and which may be
optionally substituted by one or more halogen atoms) or

6 7

R” and R’ together with the nitrogen atom to wh;ch

they are attached form a 5 or 6 membered cyclic imide,



iy

10

15

20

25

-2 =
or represents a straight or branched-chain
alkoxycarbonyl group (which contains from 2 to 5 carbon
atoms and is unsubstituted or substituted by one or

more halogen atoms), or R3

represents a straight or
branched-chain alkoxymethyleneamino group containing
from 2 to 5 carbon atoms which may be unsubstituted or
substituted on methylene by a straight or
branched-chain alkyl group containing from 1 to 4
carbon atoms, or represents a halogen, i.e. fluorine,

chlorine, bromine or iodine, atom; and R4

represents a
phenyl group substituted in the Z;position by a
fluorine, chlorine, bromine or iodine atom; in the ..
4-position by a straight or branchgd chain ilkyl or
alkoxy group containing from 1 to 4 carbon atoms which
may be uhsubstituted or substituted by one or more

halogen atoms which may be the same or different (the

‘trifluoromethyl and trifluorameEioxy groups are

preferred), 6r a chlorine or bromine atom; and
optionally in the 6-position by a fluorine, chlorine,
bromine or iodine atom,-with'the exclusion of the

compound wherein r? represents cyano, R? represents

3 represents aminoc and r4 represents

methanesulphonyl, R
2,86-dichloro~4-trifluoromethylphenyl, which have
valuable activity against arthroped, plant nematode,

helminth and protozoan pests, more particularly by
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ingestidn of the compound(s) of general formula I by
the arthropods.

Compounds 6f general formula (I), processes for
their preparation, compositions éontaining them and
methods for their use constitute féatures of the
present invention.

It is to be understood that the halogen atoms on

4 may be the same or different. When

the phenyl group R
groups are substituted by more than one halogen atom it
is to be understood that the halogen atoms may be the
same or different.

Preferred compounds of general formula (I) are
those wherein Rz represents an
alkylsulphonyl/sulphinyl/thio group which is optionally
halogen substituted containing from 1 to 4 carbon
atoms, of an alkenyl- or alkynyl-sulphonyl/
sulphinyl/thio group which is optionally halogen
substituted and contains up to 4 carbon atoms,
preferably a trifluoromethylthio or

3

triflucromethylsulphinyl group, R’ represents the

hydrogen atém, an amino or methylamino group and Rl
represents a halogen atom or preferably the cyano or

nitro group.
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Compounds of general formula (I) wherein R4
contains the trifluoromethyl or triflucoromethoxy group,
and Rz.represents‘an optionally halogenated
alkylsulphonyl/sulphinyl/thio group containing from 1
to 4 carbon atoms are preferred. Trifluoromethylthio,
trifluoromethylsulphinyl and trifluoromethanesulphonyl
are especially preferred for Rz.

Preferred compounds of general formula (I) are
those with phenyl (R4) substitutioh which is
2,4,6-trichloro, 2,6-dichloro-4-difluoromethoxy,
2-chloro-4-trifluoromeﬁhyl, 2-bromeo=-6-chloro-
4-trifluoromethyl, 2,6-dibromo-4-trifltoromethyl or
?-bromo-4;trifiuoromethyl. |
Compounds of general formula (I) with
2,6-dichloro-4-trifluoromethyl or 2,6-dichloro-
4-trifluoromethoxy substitution of the phenyl group

(R‘) are especially preferred. -
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Compounds of general formula (I) which are of
particular interest are:
1. S5-Amino-3-cyano-1-(2,6~dichloro-4-trifluoro-
methylphenyl)-4-trifluoromethylfhiopyrazole. -
2. 5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoro-
methoxyphenyl)-4~-trifluoromethylthiopyrazole.
3. ' 5-Amino-3-cyan9-1—(@,G-dichloro-4-dif1uoro-
methoxyphenyli-4-trifluoromethylthiopyrazole.
4. S-Amino-l-(2-chloro-4-trif1uoromethy1-
phenyl)-3-cyano-4-trifluoromethylthiopyrazole.
5. S-Amino-3-cyano-1-(2,4,6~-trichlorophenyl)-4-
trifluoromethylthiopyrazole.
6. S5=Amino-3-cyano~-1l-(2,6-dibromo-4-trifluoro-
methylphenyl)-4-trifluoromethylthiopyrazole.
7. S-Amino-1-(2-bromo-4-trifluocromethylphenyl)-
3-cyano-4-trifluoromethylthiopyrazole.
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8. S5-Amino-3-cyanc-1-(2,6~-dichloro-4~-trifluoro-
methylphenyl)-4-difluoromethylthiopyrazole.
9. 5-Amino-3-cyano-1l-(2,6-dichloro-4~-trifluoro-
methylphenyl)~-4-heptafluoropropylthiopyrazole.
10. S-Aminq-l-(2-bromo—S-chloro-4-triflu9ro-
methylphenyl)-3~-cyano-4-trifluoromethylthiopyrazole.
11. S-Amino-3-cyano-1l-(2,6-dichloro-4-trifluoro-
methylpheny;)-4-trichloromethylthiopyrazole.
12.  5-amino-3-chloro-1-(2,6-dichloro-4-trifluoro-
methylphenyl)-4-trifluorcmethylthiopyragole. _
13.  5-Amino-3-bromo-1-(2,6-dichloro-4-trifluoro-
methylphenyl)-4-trifluoromethylthiopyrazole.
14; S-Amino-l-(2,6-dich;oro-4-£rifluorométhyl-
phenyl)=-3-flucro-4-trifluoromethylthiopyrazole.
15. S-Amino-4?chlorodif1uoromethy1thio-3-cyano-
1-(2,6-dichloro-4-trifluoromethylphenyl)pyrazole.
16. S-Chloro-3-cyano-l-(2,G-dichloro-A;trifluoro-
methylphenyl)-4-trifluoromethylthiopyrazole.

. 17. 5-aAmino-3-chloro-1-(2,6~-dichloro~-4-trifluoro-

methylphenyl)-4-methanesulphonylpyrazole.

18. 3~Cyano-1-(2,6-dichloro44-trif1uorcmethy1—
phenyl)-5-ethoxymethyleneamino-4-triflucromethyl-
thiopyrazole. .

19.. 3-Cyano-1-(2,6~-dichloro-4-trifluoromethyl-
phenyl)-5-ethoxyethylideneamino-4-trifluoromethyl-

thiopyrazole.
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20. 3-Cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)~-5-ethoxymethyleneamino-4-methanesulphonyl-
pyrazole. _
21.  S-acetamido-3-cyano-1-(2,6-dichloro-4-trifluoro-
methylphenyl)-4-trifluoromethylthiopyrazole.
22. 3-Cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-s-bis(propionyl)amino§4-triflucromethylthio-
pyrazole.
23. 3-Cyano~1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-5-propionamido-4-trifluoromethylthiopyrazole.
24.  S5-Acetamido-3-cyano-1l-(2,6-dichloro-4-trifluoro-
metﬁylphenyl)-4-methanesulphonylpyrazole.
25. 3-Cyano~-1-(2,6~-dichloro-4-trifluoromethyl-
phenyl)-4-trifluoromethylthio-s-trimethylaéetamido-
pyrazole.
26. 3-Cyano-1l-(2,6-dichloro~-4-trifluoromethyl-
phenyl)-5-bis(methoxycarbonyl)amino-4-trifluoro-
methylthiopyrazole. |
27. 3-Cyano~-l-(2,6-dichloro=-4~-trifluoromethyl-~
phenyl)-S-bis(ethoxycarbonyl)amino-4-trifluoro-
methylthiopyrazole. o
28. 5-Chloroacetamido~3-cyano-1-{(2,6-dichloro-
4-trifluoromethylphenyif4-érifluoromethylthiopyrazole.
29, 3-cyano-1-(2,s-dichlorc-4-trif1uoromethy1-
phenyl)-5-bis(ethoxycarbonyl)amino-4-methanesul-
phonylpyrazole.
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30. 3-Cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)~-4-methanesulphonyl-5-trimethylacetamido-
pyrazole.

31l. 3-cYano-l-(2,6-dichlorofé-t:ifluoromethyl-
phenyl)-5-dimethylamino-4-trifluoromethylthiopyrazole.
32. 3-cYano-l-(2,5—dichloro-4-trifluoromethyl- |
phenyl)-5~isopropylamino-4-trifluoromethylthiopyrazole.
33. 34cYano-l-(2,6-dichloro-A-trifluoromethyl-

phenyl)-5-propylamino-4-trifluoromethylthiopyrazole.

34. 3-Cyano~-1-(2,6-dichloro-4~-trifluoromethyl-
phenyl)-5-dipropylamino-4-trifluoromethylthiopyrazole.
35.  3-Cyano-1-(2,6-dichloro-4-trifluorcmethyl-
pheﬁyl)-5-bis(propargyl)amino-4-trif1uor6methy1thio-
pyrazole.

36. 3-Cyano=-1-(2,6~-dichloro-4-trifluoromethyl-
phenyl)-S-methylamino-4-methanesulphonylpyrazcle.
37. 5-Bromo-3-cyano-1-(2,G-dZEhloro-qrtrifluoro-
ethylphenyl)-4-trifluoromethanesulphonylpyrazole.
38. 5-Bromo-3-cyano-l-(2,6-dichloro-4-trifluoro-
methylphenyl)-4-trifluoromethylthiopyrazole. _
39. S-Bromo-3-cyano-1-(2,S-Qichloro-4-trif1uoro-
methylphenyl)-4-methanesulphonylpyrazole.

40. S5-Amino-3~bromo-1-(2,6-dichloro-4-trifluoro-
methylphenyl)-4-methanesulphonylpyrézole.

41. 3-Bromo=-1-(2,6~-dichloro-4~-trifluoromethyl-
phenyl)-4-methanesulphonylpyrazole.
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42. 3-Cyano~1l-(2,6~-dichloro-4-trifluoromethyl-
phenyl)-4;trifluoromethylthiopyrazole.
43, 3-Cyano~-l1-(2,6~dichloro~4-trifluoromethyl-

- phenyl)-4-trif1uoromethanesulphbnylpyrazole. |

44. 3-cYaho-1-(2,6-dichlorof4-trifluoromethoxy-
phenyl)-4-trifluorocmethylthiopyrazole.

45, 3-Cyano-1-(2,6~-dichloro~-4-trifluoromethyl~
phenyl)-4-methanesulphonylpyrazole. ‘
46. 3-Cyano-l-(2,6-dichloro-4-trifluorbmethyl-
phenyl)-5-iodo-4-trifluofomethylthiopyrazole.

47. 3-Cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-5-iodo-4-trifluoromethanesulphonylpyrazole.
48. S-Aﬁino-l-(z,6-dichloro-4-trif1uoromethy1-
rhenyl)-3-iodo-4-methanesulphonylpyrazole.

49, 1-(2,6-Dichloro~-4-trifluoromethylphenyl)-3-iodo-
4-methanesulphonylpyrazole.

50. 1-{2,6-Dichloro-4-trifluoromethylphenyl)=-3~-iodo-
4-trifluoromethylthiopyrazole.

51.  5-Amino-3~-cyano-1-(2,6-dichloro-4-trifluoro-
methylphenyl)=-4-trifluoromethanesulphonylpyrazole.
52. 5-Amino-3-cyano-1-(2,G-dichloro-4-trifluoro-
methylphenyi)-4-trifluoromgthyisulphinylpfrazole.
53. 5-amino-3-cyano-1-(2,6-dichloro-4~-trifluoro-
methoxyphenyl)-4-trifluoromethanesuiphonylpyrazole.
54. .5-Amino-3-cyano-1-(2,6-dichloro-4-trif1uoro-

methoxyphenyl)-4-trifluoromethylsulphinylpyrazole.
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55. 3-Cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-4-trifluoromethylsulphinylpyrazole.

56. 5-Amino-3-cyanb-l-(2,G-dichloro-4-trifluoro-

methylphenyl)-4(l-methylprop=-2-ynylsulphinyl)pyrazole.

57. 5-Amino~-3-cyano~l-(2,6-dichloro-4-trifluoro-
methylphenyl)-4-methylsulphinylpyrazole.
58. S-amino-3-cyano-l-(2,6~-dichloro-4-trifluoro-

" methylphenyl)-4-isopropylsulphinylpyrazole.

59.  5-Amino-3-bromo-l1-(2,6-dichloro-4-trifluoro-
methylphenyi)-4-trifluoromethjlsulphinylpyrazole.
60. S-Amino-4~-tert-butanesulphonyl-3-cyano-
1-(2,6-dichloro-4-trifluoromethylphenyl)pyrazole.
6l. 3-Cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-5-propy1amino-4-trifluoromethylsulphonyl-

pyrazole.

62. S5-Acetamido-3~-cyano-l-(2,6-dichloro=-4-trifluoro-

methylphenyl)-4ftrifluoromethanesulphonylpyrazole.
63. 1-(2,6-Dichloro-4~-trifluoromethylphenyl)-

-4-methanesulphonyl-3-nitropyrazole.

64.  5-Amino-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-4-methanesulphony1-3-nitropyrazole.
65. 1-(2,6-Dichloro-4-trifluoromethylphenyl)-
3-nitro-4-trif1uoromethjlsulphiny1pyrazole.
66. 5-Amino-l-(2-bromo-G-chlorc-é-trifluoromethyl-

phenyl)-3-cyano-4-methanesulphonylpyrazole.
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67. 5=-Amino-1-(2,6-dichloro-4-trifluoromethoxy-
phenyl)-3-cyano-4-methanesulphonylpyrazole.

68. 3-Acetyl=-5-amino-1-(2,6-dichloro-4-trifluoro
methylphenyl)-4-methanesulphonyipyrazole.

69.  5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoro-
methylphenyl)-4-methylthiopyrazole.

70. S-Amino-a-cYano-l-(?,6-dichloro-4-trifluoro-
methylphenyl)-4-ethylthiopyrazole.

71. 5-Amino-3-cyano-l-(2,6-dichloro-4-trifluoro-'
methylphenyl)~4-propylthiopyrazole.

72.  5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoro-
methylphenyl)-4-isopropylthiopyrazole.

73. 5-amino-3-cyano-1-(2,6-dichloro-4-trifluoro-
methylphenyl);4-(2-methy1propy1thio)PYrazole._

74. 5-amino-3-cyano-1-(2,6-dichloro=-4-trifluoro-
methylphenyl)-4~-(l-methylpropylthio)pyrazole.

75. 4-Allylthio-S-amino-3-cyano-l-(2,G-dichloro-
4-trifluoromethylphenyl)pyrazole. |

76. 5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoro-
methylphenyl)-4-(prop-2-ynylthio)pyrazole.

77. S5-Amino-3-cyano-l1-(2,6-dichloro-4-trifluoro-
methylphenyl)-4-(l-methylprop-2-ynylthio)pyrazole.
78. 5-Amino-3-bromo-1-(;,G-dichloro-4-£rif1uor6-
methylphenyl)~4-methylthiopyrazole.

79.  5-amino-3-cyano-1-(2,6-dichloro-4-trifluoro-
methylphenyl)-4-tert-butylthiopyrazole. |
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80. S5-amino-3-bromo-1l-(2,6~-dichloro-4~-trifluoro-
methYlphenyl)-4-methylsulphinylpyrazole.
81. S5-Amino-3-cyano-1l-(2,6-dichloro-4-trifluoro-
methylphenyl)-4?ethanesulphbnylpyrazoie.
82. 3-Cyano-1-(2,6-dichloro-4-trifluorcmethyl-
phenyl)-5-methylamino-A-trif1uoromethy1thiopyrazole.
83. 3-Cyano-1-{2,6~dichloro-4-trifluoromethyl-
phenyl)-5-(N-ethoxycarbonyl-N-methyl)amino-
4-trifluoromethylthiopyrazole.
84. 3-Cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-5-trifluoroacetamido-4-trifluoromethylthio-
pyrazole. '
85.  3-Cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-5-(ethoxyéarbonylamino)-4-trif1uoromethy1thio-
pyrazole. .
86.‘ 3-Acetyl-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-4-trifluoromethylthiopyrazole.
87. 1-(2,6-Dichloro=4-trifluoromethylphenyl)~-
3-formy1-4-trif1uoromethY1thiopyrazole.
88. 5-amino-1-(2,6~-dichloro~4-trifluoromethyl-

_ phenyl)-3-formyl-4-t:if1uoromethy1thiopyrazole.

89. 3-0yano-1-(2,G-diéhiaro-4-trif1uoramethy1-
phenyl)-5-f1uoro-4-trifluoromethanesulphonylpytazole.
90. 5-Amino-3-cyano-4-dichlorofluoromethylthio-
1-(2,6-dichloro-4-trifluoromethylphenyl)pyrazole.
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1. 5-Amino-3-chloro-1-(2,6-dichloro-4-trifluoro-
methglphényl)-4-trif1uo:omethanesulphonylpyrazole;-
92. 5-Amino-3-cyano-1-(2,6-dichloro-4-trifluocro-
methylphenyl)-4-pentafluoroethyithiopyrazcle.
93. 3-Cyano-1-(2,6-dichloro-4~-trifluoromethyl~
phenyl)-S-dimethylamino-4-trifluoromethylsulphinyl-
pyrazole.
94. _3-cYano-1-(2,6-dichloro44-trifluoromethyl-
phenyl)-5-iodo-4~trifluoromethylsulphinylpyrazole.
95. S-Bromo-3-cyano-1-{2,6-dichloro-4~-trifluoro-
methylphenyl)-4-trifluoromethylsulphinylpyrazole.
96. S-Acetamido~-3-cyano-1-(2,6-dichloro-
4-trifluoromethylphenyl)-4-triflucromethylsulphinyl-
pyr#zole.
97. 3-Cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-5-bis(ethoxycarbonyl)amino-4-trifluoro-
methanesulphonylpyrazole.
98.  3-Cyano-1-(2,6,dichloro-4-trifluoromethyl-
phenyl)-S-ethoxycarbonylamino-4-trifluoromethane-
sulphonylpyrazole.
99, 3-cYano-1-(2,6-dichloro44-trifluoromethyl-
phenyl)?5-ethoxymethyleneagino-4-trifluoromethane‘
sulphonylpyrazole.
100. S-Amino-4-(2-chloro-1,1,2-trif1uoroethylthio)-
3-cyano-1~(2,6-dichloro-4-triflucromethylphenyl)-

pyrazole.
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101.  3-Cyano-1-(2,6-dichloro-4-trifluorcmethyl-
phenyl)-5-dimethylaminc-4-trifiuoromethanesulphonyl-
pyrazole. o

The numbers 1 to 101 are assigned tb the above

compounds for identification and reference hereinafter.
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According to a feature of the present invention,

there is provided a method for the control of

‘arthropod, plant nematode, helminth or protozoan pests

at a locus which comprises the treatmen; of the locus
(e.g. by application or administration) with an
effective amount of a compound of general formula (I),
wherein the various symbols are as hereinbefore
defined. The compounds of general formula (I) may, in
pafticular, be used in the field of veterinary medicine
and livestock husbandry and in the maintenance of

public health against arthropods, helminths or protozoa

" which are parasitic internally or externally upon

vertebrates, particularly warm-blooded vertebrates; for
example man and domestic animals, e.é: cattle, sheep,
goats, equines, swine, poultry, dogs, cats and fishes,
for example Acarina, including ticks (e.g. Ixodes spp.,
Boophilus spp. e.g. Boophilus microplus, Amblyomma

spp., Hyalomma spp., Rhipicephalus spp. e.g.

'Rhigicephalus appendiculatus, Haemaphysalis spp.,

Dermacentor spp., Ornithodorus spp. (e.g. Ornithodorus
moubata and mites (e.g. Damalinia spp., Dermahyssus |
gallinae, Sarcogtes spp. e€.g. Sarcoptes scaﬁiei{
Psoroptes spp.,ICho;iogtes SPP.., Demodex SpP..,
Eutrombicula spp.,); Diptera (e.g. Aedes spp.,
Anopheles spp., Musca Spp., ngodérma spp..,
Gasterophilus spp., Simulium spp.); Hemiptera (e.g.
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Triatoma spp.); Phthiraptera (e.g. Damalinia spp.,
Linognathus spp.); Siphonaptera (e.g. Ctenocephalides
spp.); Dictyoptera (e.g. Periplaneta spp., Blatella
Spp.); Hygeﬁogtera (e.g. Monomorium pharaonis); for
example against infections of the gastro-intestinal
tract caused by parasitic nematode worms, for example
members of the family Trichostrongylidae,
Nippostrongylus brasiliensis, Trichinella spiralis,
Haemonchus contortus, Trichostrongylus colubriformis,
Nematodirus battus, Ostertagia circumecincta,

Trichostrongylus axei, Cooperia spp. and Hymenolepis

nana; in the control and treatment of protozoal
diseases caused by, for example, Eimeria spp. €.g.
Eimeria tenella, Eimeria acervulina, Eimeria brunetti,
Eimeria maxima and Eimeria necatrix, Trypanosoma cruzi,
Leishmania spp., Plasmodium spp., Babesia spp.,
Trichomonadidae spp., Eistomonas spp., Giardia spp.,
Toxoplasma spp., Entamoeba histolytica and Theileria
spp.; in the protection of stored products, for example
cereals, including grain and flour, grpundnuts, animal
feedstuffs, timber and househoid goods, e.g. carpets
and textiles, against attack by arthropods, more
especially beetles, including weevils, moths and mites,
for example Ephestia spp. (flour mo£hs), Anthrenus spp.
(carpet beetles), Tribolium spp. (flour beetles),
Sitophilus spp. (grain weevils) and Acarus spp.
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(mites), in the control of cockroaches, ants and
termites and similar arthropod pests in infested
domestic and industrial premises and in the control of

mosqguito larvae in waterways, wells, reservoirs or

'other running or standing water; for the treatment of

foundations, structure and scil in the prevention of
the attack on buildings by termites, for example,
Reticulitermes spp., Heterotermes Spp.., COgtotérmes
spp.; in agriculture, against adults, larvae and'eggs
of Lepidoptera (butterflies and moths), e.g. Heliothis
spp. such as Heliothis virescens (tobaccq bﬁdworm),
Heliothis armigefa and Heliothis zea, Spodoptera spp.
such as S.exempta, S.littoralis (Egyptiﬁn cotton worm),
S.eridania (southern afmy worm), Mamestra configurata

(bertha army worm); Earias spp. e.g. E.insulana

(Egyptian bollworm), Pectinophora spp. e.g.
Pectinophora gésszgiella (pink bollworm), Ostrinia spp.
such as O.nubilalis (European cornborer), Trichoplusia
ni (cabbage looper), Pieris spp. (cabbage worms),
Laphygma épp. (army worms), Agrotis and Amathes spp.
(cutworms), Wiseana spp. (poriﬁa moth;, Chilo spp.
(rice stem borer), Tryporvza spp. and Diatraea spp.
(sugar cane borers and rice borers), Sparganothis
pilleriana (grape berry moth), Cydia gomonella (codllng
moth), Archips spp. (fruit tree tortrix moths),
Plutella xylostella (diamond back moth); against adult
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and larvae of Coleoptera (beetles) e.g. Hypothenemus
hampei (coffee berry bofer), Hylesinus spp. (bark
beetles), Anthonomus grandis (cqtton boll weevil),
Acalymma spp. (cucuhber beetles), Lema sbp., Psylliodes

spp., Leptinotarsa decemlineata (COIQrado pgtato
beetle), Diabrotica spp. (corn rootworms), Gonocephalum
spp._(false wire worms), Agriotes spp. (wireworms), .
Dermolepida and Heteronychus spp. (white grubs),
Phaedon cochleariae (mustard beetle), Lissorhoptrus
oryzophilus (rice water weevil), Meligethes Spp.
(pollen beetles), Ceutorhynchus spp., Rhynchophorus and
Cosmopolites spp. (root weevils); against Hemiptera
e.g. EEXLLE spp., Bemisia spp., Trialeurodes spp.,
Aggig spp., Myzus spp., Megoura viciae, Phxiioxera
spp., Adelges spb., Phorodon humuli (hop damson aphid),
Aeneolamia SPP., Nephotettix spp. (rice leaf hoppers),
Empoasca spp., Nilaparvata spp., Perkinsiella spp.,
Pyrilla spp., Aonidiel;a spp. (red scales), Coccus
spp., Pseucoccus spp., Helopeltis spp. (mosquito bugs),

Lygus spp., Dysdercus spp., Oxycarenus spp., Nezara

.spp.; Hymenoptera e.g. Athalia'spp. and Cephus spp.

(saw flies), Atta spp. (leaf cutting ants); Diptera

e.g. Bylemyia spp. (root flies), Atherigona spp. and
Chlorops spp. (shoot flies), Phytomyza spp. (leaf
miners), Ceratitis spp. (fruit flies); Thysanoptera

such as Thrips tabaci; Orthoptera such as Locusta and
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Schistocerca spp. (locusts) and crickets é.g. Gryllus
spp. and Acheta spp.; Collembola e.g. Sminthurus spp.
and Onychiurus spp. (springtails), Isoptera e.g.
Odontotermes spp. (termites), Dermaptera e.g. Forficula
spp. (earwigs) and also other arthropods of
agricultural significance such as Acari (mites) e.g.
Tetranychus spp., Panonychus spp. and Bryobia spp.
(spider mites), Eriophyes spp. (gall mites),
Polyphagotarsonemus spp.; Blaniulus spp. (millipedes),
Scutigerella spp. (symphilids), Oniscus spp. (woodlice)
and Triops spp. (crustacea); nematodes which attack
plants and trees of importance to agriculture, forestry
and horticulture either directly or by spfeading
bacterial, viral, mycoplasma or fungal diseases of the
plants, root-knot nematodes such as Meloidogyne spp.
(e.g. M. incognita); cyét nematodes such as Globodera
spp. (e.g. G. rostochiensis); Heterodera spp. (e.g. H.
avenae); Radopholus spp. (e.g. R. similis); lesion
nematodes such as Pratylenchus spp. (e.g. RE.
pratensis); Belonolaimus spp. (e.g. B. gracilis);
Tylenchulus spp. (e.g. I. semiéenetrans); Rotylenchulus
spp. (e.g. R. reniformis); Rotvlenchus spp.-(é.g.'g.
robustus); Helicotxlenchus sPp. (e.g.'g, multicinctus);
Hemicxcliophora spp. (e.g. H. graciiis); Criconemoides
spp. (e.g. C. similis); Trichodorus spp. (e.g. I.
primitivus); dagger nematodes such as Xiphinema spp.
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(e.g. X. diversicaudatum), Longidorus spp. (e.g. L.
elongatus); Boplolaimus spp. (e.g. H. coronatus); -
Aghelenchpides'spp. (e.g. A. ritzema-bosi, A. bessevi);
stem and bulb eelworms such as ﬁitxlenchus spp. (e.g.

. D. dipsaci).

The invention also provides a method for the
control of arthropod or nematode pests of plants which
comprises the épplication to the plants or to the
medium in which they grow of an effective amount of a
compound of general formula (I).

For the control of arthropods and nematodes, the
active compound is generally applied to the locus in .
which arthrgpod or nematode infestation is to be
controlled at a rate of about 0.1kg to about 25kg of
active compcund per hectare of locus treated. Under
ideal conditions, depending on the pest to be
controlled, the lower rate may ;ffer adgguate
protection. On the other hand, adverse weather
conditions, resistance of the pest and other factors
may require that the active ingredient be used in
higher proportions. 1In foliar application, a rate of
1g to 1000g/ha may be used;

| When the pest is soil;bo:ne, the formulation
contain;ng the active compdund is distributed evenly
over the area to be treated in any céhvehient manner.

Application may be made, if desired, to the field or
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crop-growing area generally or in close proximity to
the seed or plant to be protected from attack. The
active component can be washed into the soil by
spraying with water over the area or can be left to the
natural action of rainfall. Durin§ or after
application, the formulation can, if desired, be
distributed mechanically in the soil, for example by
ploughing or disking. Application can be prior.to
planting, at planting, after planting but before
sprouting has taken place or after sprouting.

The compounds bf general formula (I) may be
applied in solid or liquid compositions to the soil
principally to control those nematodes dwelling therein
but also to the foliage principally to control those
nematodes attacking the aerial parts of the plants
(e.g. Aghelenchoides spp. and Ditylenchus spp. listed
above).

The compounds of general formula (I) are of
value in controlling pests which feed on parts of the
plant remote from the point of application, e.g. leaf
feeding insects are killed by the subject compounds
applied to roots. |

In addition the coﬁ;ounds may reduce attacks on
the plant by means of antifeeding or repellent effects.

ihe compounds of general formula (I) are of

particular value in the protection of field, forage,
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plantation, glasshbuse, orchard and vineyard crops, of
ornamengels and of plantation and forest trees, for
example, cereals (such as maize, wheat, rice, sorghum),
cotton, tebacco, vegetables and salads (such as beans,
cole crops, curcurbits, lettuce; onions, tomatoes and
peppers), field crops (such as potato, sugar beet,
ground nuts, soyabean, oil .seed rape), sugar cane,
grassland and forage (such as maize, sorghum, lucerne),
plantations (such as of tea, coffee, cocoa, banana, oil

palm, coconut, rubber, spices), orchards and groves

'(such as of stone and pip fruit, citrus, kiwifruit,

avocado, mango, olives and walnuts), vineyards,
ornamental plaﬁts, flowers and shrubs under glass and
in gardens and parks, forest trees (both deciduous and
evergreen) in forests, plantations and nurseries.

They are also valuable in the protection of
timber (standing, felled, converted, stored or
-etructural) from attack by sawflies (e.g. Urocerus) or
beetles (e.g. scolytids, platypodids, lyctids,
postrychids, cerambycids, anobiids), or termites, for

example, Reticulitermes spp., ﬁeterotermes SpP..,

Coptotermes spp. "
They have applications in the protection of

stored products such as grains, fruits, nuts, spices
and tobaceo, whether whole, milled or compounded into

products, from moth, beetle and mite attack. Also
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protected are stored animal products such as skins,

'hair, wool and feathers in natural or converted form

(e.g. as carpets or textiles) from moth and beetle
attack; also stored meat and fiéh from beetle, mite and
fly attack. .

The compounds of general formula (I) are of
particdlar'value in the control of arthropeods,
helminths or protozoa which are injurious to, or spread
or act as vectors of diseases in man and domestic
animals, for example those hereinbefore mentioned, and
more especially in the control of ticks, mites, lice,
fleas, midges and biting, nuisance and myiasis flies.
The compounds of general formula (I) are particularly
useful in controlling arthropods, helminths or protozoa
which are present inside domestic host animals or which
feed in or on the skin or suck the blood of the animal,
for which purpose they may be administere& orally,
parenterally, percutaneously or topically. |

Coccidiosis, a disease caused by infections by
protozoan.parasites of the genus Eimeria, is an .
important potential cause of ecbnomic loss in domestic
animals and birds, particu%;rly those réised.or kept
under intensive ponditions. For example, cattle, .
sheep, pigs and rabbits may be affected, but the
disease is especially important in poultry, in

particular chickens.
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_ The poultry disease is generally spread by the
birds picking up the infectious organism in droppings

on contaminated litter or ground or by way of food or

- drinking water. The disease is maqifested by

hemorrhage, accumulation of blood in the ceca, passage

of blood to the droppings, weakness and digestive
disturbances. The disease often terminates in the
death of the animal but the fowl which survive severe
infections have had their market value substantially
reduced as a result of the infection.

‘Administration of a small amount of a compound
of general formula (I) preferably by combination with
poultry feed is effective in_preventing or greatly
reducing the incidence of coccidiosis. Tﬁe compoﬁnds

are effective agﬁinst both the cecal form (caused by E.

tenella) and the intestinal forms (principally caused

by E. acervulina, E. brunetti, E. maxima and E.
necatrix). .

The compounds of general formula (I) also exert
an inhibitory effect on the oocysts by greatly reducing
the number and or the sporulation of those produced.

The compesitions hegginafter described for -
topical application to man and animals and in the
protection of stofed products, household goods,
property and areas of the general environment may, in

general, alternatively be employed for application to
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growing crops and crop growing loci and as a seed

dressing.
Suitable means of applying the compounds of

general formula (I) include:-
to persons or animals infeéfed by or exposed to
infestation by arthropods, helminths or
_protozoa, by parenteral, oral or topical
application of compositions in which the active
ingredient exhibits an immediate and/or
prolonged action over a period of time against
the arthropods, helminths or protozoa, for
example by incorporation in feed or suitable
orally-ingestible pharmaceutical formulations,
edible baits, salt licks, dietary supplements,
pour-on formulations, sprays, baths, dips,
showers, jets, dusts, greases, shampoos, creams,
wax-smears and livestock self-treatment systems;
to the environment in general or to specific
locations where pests may lurk, including stored
p:oducts, timber, household goods, and domestic
and industrial premises, as sprays, fogs, dusts,
smokes, wax-smears, lacguers, granules and -
baits, and in trickiefeeds to waterways, wells,
reservoirs and other running or standing water;
to domestic animals in feed to control £fly

larvae feeding in their faeces;
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to growing crops as foliar sbrays, dusts,

granules, fogs and foams:-also as suspensions of

finely divided and encapsulated compounds of
general formula (I); as soil and root treatments
by liquid drenches, dusts, granules, sﬁokes and
foams; and as seed dressihgs by liguid slurries
and dusts.

The compounds of general formula (I) may be
applied to control arthropods, helminths 6r protozoa in
compositions of any type known to the art suitable for
internal or external administration to vertebraﬁés or
application for the control of arthropods in any
premises or indoor or outdoor area, containiné as
active ingredient at least one compound of general
formula (I) in association with one or more compatible
diluents or adjuvants appropriaEg for the intended use.
all such compositions may be prepared in.any manner
known to the art.

Compositions suitable for administration to
vertebrates or man include preparations suitable for
oral, parenteral, percutaneous; e.g. pour-on, or
topidal administrafion. -

Compositions for oral administration comprise
one or more of the compounds of genéral'formula (I) in
association with pharmﬁceutically acceptable carriers

or coatings and include, for example, tablets, pills,
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capsules, pastes, gels, drenches, medicated feeds,
medicated drinking water, medicated dietary
supplements, slow-release boluses or other slow-release
devices intended to be retained within the.
gastro-intestinal tract. Any of these may incorporate
active ingredient contained within microcapsules or
coated with acid-labile or-alkali-labile or othe;
pharmaceutically acceptable enteric coatings. Feed
premixes and concentrates_containing compounds of the
present invention for use in preparation of medicated
diets, drinking water or other materials for
consumption by animals may also be used.

Compositions for parenteral administration
include solutions, emulsioné or suspensions in any
suitable pharmaceutically acceptable vehicle and solid
or semisolid subcutaneous implants or pellets designed
to release active ingredient over a protrac%ed period
and may be prepared and made sterile in any appropriate
mannef known to the art.

| Compositions for percutapeous and topical
administration include sprays, dusts, baths, dips,
showers, jets, greases, shampoos, creams, wax-smears,
or pour-on preparations and devices (e.g. ear tags)
attached externally to animals in sﬁéh a way as to

provide local or systemic arthropod control.
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Solid or liguid baits suitable for controlling
arthropods éomprise one or more compounds of general
formula (I) and a carrier or diluent which may include
a food substance or some other substance to induce
comsumption by the arthropod.

Liquid compositions include water miscible
concentrates, emulsifiable .concentrates, flowable
suspensions,.wettable or soluble powders containing one
or more compounds of general formula (I) which may be
used to treat substrates or sites infested or liable to
infestation by arthropods including premises, outdoor
or indoor storage or processing areas, containers or
equipment and standing or running water.

Solid homogenous or heterogenous compositions
containing one or more compounds of general formula
(I), for example granules, pellets, briguettes or
qapsules, may be uéed tb treat standing or running
water over a period of time. A similar effect may be
achieved using trickle or intermittent feeds of water
dispersible concentrates as described herein.

Compositions in the form.of aerosols and agueous
or non-agueous solutions or dispersions suitable for
spraying, fogging and_low- or ultra-low volume sprayiné
may also be used. '

Suitable solid diluents which may be used in the

preparation of compositions suitable for applying the
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compounds of general formula (I) include aluminium
silicate, kieselguhr{ corn husks, tricalcium phosphate,
powdered cork, absorbent_carbon_hlack, magnesium
silicate,_a clay such as kaolin, bentonite or
attapuigite, and water soluble polymers and such solid
compositions may, if desired, contain one or more
compatible wetting, dispersing, emulsifying or
colouring agents which, when solid, may also serve as
diluent.

Such solid compositions, which may take the form
of dusts, granules or wettable powders, are generally
prepared by impregnating the solid diluenﬁs with
solutions of the compound of general formula (I) in
volatile solvents, evaporating the solvents and, if
neéessary, grinding the products so as to obtain
powders and, if desired, granulating or compacting the
proaucts so as to obtain éranules, pellets or
briquettes or by encapsulating finely divided active
ingredient in natural or -synthetic polymers, e.g.
gelatin, synthetic resins and polyamides.

The wetting, dispersing ind eﬁulsifying agents
which m&y be present, particularly in wettable powders,
may be of the ionic or non-ionic types, for example
sulphoricinoleates, quaternary ammonium derivatives or
products based upon condensates of'ethylehe oxide with

nonyl- and octyl-phenol, or carboxylic acid esters of
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anhydrosorbitols which have been rendered soluble by
etherification of the free hydroxy groups by
condensation with ethylene oxide, or mixtures of these
types of agents. Wettable powdérs-may be treated with
water immediately before use to gi§e suspensions ready
for application. | .

Liquid compositions_fo: the application of the
compounds of general formula (I) may take the form of
solutions, suspensions and emulsions of the compounds
of general formula (I) optionally encapsulated in
natural or synthetic polymers, and may, 1f desired,
incorporate wetting, dispersing or emulsifying agents.
These emulsions, suspensions and solutions may be
preﬁared using agueous, organic or agueous-organic
diluents, for example acetophenone, isophorone,
toluene, xylene, mineral, animal or vegetable oils, and
water soluble polymers (and mixtures of these
diluents), which may contain wetting, dispersing or
emulsifying agents of the ionic or non-ionic types or

mixtures thereof, for example those of the types de-

scribed above. When desired, the emulsions containing

the compounds of general formula (I) may be used in the
form of selfFemulsifying c;ﬁcentrates containing the
active substance dissolved in the emulsifying agents or
in solvents containing emulsifying agents compatible

with the active substance, the simple addition of water
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to such concentrates producing compositions ready for

- use.

Compositions containing compounds of general
fo:mul; {I) which may be applied.;o control arthropod,
plant nematode, helminth or protozoan pests, may also
contain synergists'(e.g. piperonyl butoxide or
sesamex), stabilizing substances, other insecticides,
acaricides, plant nematocides, anthelmintics or
anticoccidials, fungicides (agricultural or veterinary
as apropriate e.g. benomyl, iprodione), bactericides,
arthroped or vertebrate attractants or repellents or
pheromones, reodorants, flavouring agents, dyes and
auxiliary therapeutic agents, e.g. trace elements.
These may be designed to improve potency, persistence,
safety, uptake where desired, spectrum of pests |
controlled or toc enable the composition to perform
other useful functions in the same animal or area
treated.

Examples of other pesticidallyéactive compounds
which may be included in, or used in conjunction with,
the compositions of the present iqvention are:-
acephate, chlorpyrifos, demeton-S-methyl, disulfotén,
ethoprofos, fenitrothion, malathion{ monocrotophos,
parathion, phosalone, pirimiphos-methyl,- triazophos,
cyfluthrin, cypermethrin, deltamethrin, fenpropathrin, .

fenvalerate, permethrin, aldicarb, carbosulfan,
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methomyl, oxamyl, pirimicarb, bendiocarb,
teflﬁbenzuron, dicofpl, endosulfan, lindane,
benzoximate, cartap, cyhexatin,_tetradifon,
avérmectins, ivermectin, milbemycins, thiophanate,
trichlorfon, dichlorvos, diaveridine and dimetridazole.
The compositions for application to control
arthropod, plant nematode, -helminth or protozoan pests
usually contain from 0.00001% to 95%, more particularly
from 0.0005% to 50%, by weight of one or more compounds
of general formula (I) or of total active ingredients
(that is to say thé compound(s) of general formula (I)
together with other substances toxic to arthropods and
plant nematodes, anthelmintics, anticoccidials,
synergists, trace elements or stabili;ers). The actual
compositions employed and their rate of application
will be selected to achieve the desired effect(s) by
the farmer, livestock produCer,\;edical or veterinary
pracﬁitioner, pest control operator or other person
skilled in the art. Solid and ligquid compositions for
application topically to animals, timber, stored
products or household goods usﬁaily contain from
0.00005% to 90%, more particularly from 0.001% to 10%,
by‘ﬁeight of one or more compounds of general formula
(I). For.administra£ion to animals'orally or
parenterally, including percutaneously solid and liquid

compositions normally contain from 0.1% to 90% by
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weight of one or more compound of general formula (I).
Medicated feedstuffs normally contain from 0.001% to 3%
by weight of one or more compounds of general formula
(I). Concentrates and supplements for mixing

with feedstuffs normally contain from 5% to 90%, and
preferably from 5% to 50%, by weight of one or more
compounds of §eneral formula (I). Mineral salt licks
normally contain from 0.1% to 10% by weight of oﬁe or
more compounds of general formula (I).

Dusts and liquid cbmpositions for application to
livestock, persons, gbods, premises or outdoor areas
may contain 0.0001% to 15%, and more especially 0.005%
to 2.0%, by weight of one or more compounds of general
formula (I). Suitable concentrations in treated waters
are between 0.0001 ppm and 20 ppm, and more especially
0.001 ppm to 5.0 ppm. of one or more compounds of
general formula (I) and may also be used
therapeutically in fish farming with appropriate
exposure times. Edible baits may contain from 0.01% to
5% and preferably 0.01% to 1.0%, by weight of one or
more compounds of general formuia (I)..

.When administered tq;vertebrates parenterally,
orally or by percutaneous or other means, the dosage of
compounds of general formula (I) will depend upon the
species, age and health of the vertebrate and upon the

nature and degree of its actual or potential
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infestation by arthropeod, helminth or protozoan pest.
A single dose of 0.1 to 100 mg,_preferably 2.0 to 20.0
mg, ﬁer kg body weight of the animal or doses of 0.01
to 20.0 mg, preferadbly 0.1 to 5;0 mg, per kg body-
weight of the animal per day for sustained medication
are generally suitable by oral or parenteral
administration. By use of .sustained release
formulations or devices, the daily doses reguired over
a period of months may be combined and administefed to
animals on a single occasion.

In experiments on activity against arthropods
carried out on representative compounds, the following
results (whereih Ppm indicates the concentration of the
compound in parts per million of the test solution
applied) have been obtained:-

Test 1

One or more dilutions of the compounds to be

" tested were made in 50% aqueous acetone.

(a) Test species: Plutella gglostella (Diamond-back
Moth) and Phaedon cochleariae (Mustard Beetle).

Tﬁrnip leaf discs were set in agar in
petri-dishes and infected with 10 larvae (2nd instar
Plutella or 3rd instar Phaedon). Four replicate dishes
were assigned to each treatment and were sprayed under
a Potter Tower with the appropriate test dilution.

Four or five days after treatment the dishes were
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removed from the constant temperature (25°C) foom in
which they had been held and the mean pércentage
mortalities of larvae were determined. These data were
corrected against the mortalitiés in dishes treated
with 50% agqueous acetone alone which served as
controls.
{b) Megoura viciae (Vetch Aphid)

Potted tic bean plants previously infected with
mixed stages of Megoura were sprayed to run-off using a
laboratory turntable sprayer. Treated plants were held
in a greenhouée for 2 days and were assessed for gphid
mortality using a scoring system, judging-the response
in comparison with plants treated with 50% agueous
acetone alone, as controls. Each treatment was

replicated 4 times.

Score 3 all aphids dead
2 few abhids alive
1 most aphids alive
0 no significant mortality

(c) Test species: Spodoptera littoralis.

French bean leaf discs were set in agar in
petri-dishes and infected with 5 1arvael(2nd instar).
Four replicate dishes were assigned to each treatmént
and were sprayed under a Potter Towér with the
appropriate £est dilution. After 2 days live larvae
were transferred to similar dishes containing untreated

leaves set in agar. Two or three days later the dishgs
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were removed from the constant temperature (25°C) room
in which they had been held and the mean percentage
mortalities of larvae were determined. These data were
corrected against the mortalities in dishes treated
with 50% aqueous acetone alone which served as
controls.

According to the above method an application of
the following compounds waé effective against the
larvae of Plutella xylostella producing at least 65%
mortality at less than 500ppm:

1-10, 12-23, 25-27, 31-57, 59-70, 76-79, 81-88, 90-92,
96, 101. '

According to the above metpod an abplication of
the following compounds was effective against_all
stages of Megoura viciaé producing a score of 7/12 at
50ppm:

11, 58, 71, 72, 73, 74, 15

According to the above method an application of
the following compounds was effective against the
larvae of Phaedon cochleariae producing at least 90%
mortality at less than Sppm:

24, 29, 80, 89 |

Accordipg to the above method an application of
the following compounds was effective against the
larvae ofISEOdogtera littoralis producing at least 70%
mortality.at less than 500ppm:

28, 30 |
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The following Composition Examples illustrate
compositions for use against arthropod, plant nematode,
helminth or proﬁozoan pests which comprise, as active
ingredient, compounds of general formuia {I). The
compositions described in Composition Examples 1 to 6
can each be diluted in water to give a sprayable
composition at concentrations suitable for use in the
field.

COMPOSITION EXAMPLE 1
A water soluble concentrate was prepared from

5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyl-

henyl)-4-trifluoromethylthiopyrazole 7% w/v
Ethylan BCP 10% w/v
and grmethylpyrrolidone to 100% by volume

by dissolving the Ethylan BCP in a portion of
N-methylpyrrolidone, and then adding the active

_ingredient with heating and stirring until dissolved.

The resulting solution was made up to volume by adding
the remainder of the solvent.

COMPOSITION EXAMPLE 2 _

An emulsifiable concentrate ﬁas prepared from

5-Amino-3-cyano-1;(2,s-dichloro-4-tri£1uoromethy1--

phenyl)-4-trifluoromethylthiopyrazole 7% w/v
* Soprophor BSU - 4% w/v
Arylan CA . | 4% w/v

N-methylpyrrolidone 50% w/v
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and Solvesso 150 . to 100% by volume
by dissolving Soprophor BSU, Arylan CA and the active

ingredient in g—methylpyrrolidohe, and then adding

Solvesso 150 to volume.

COMPOSITION EXAMPLE 3

A wettable powder was prepared from

5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyl-

phenyl)-4-trifluoromethyltﬁiopyrazole 40% w/w
Arylan S 2% w/w
Darvan No. 2 5% w/w

and Celite PF to 100% by weight

by mixing the ingredients, and grinding the mixture in

a hammer-mili to a particle size less than 50 microns.

COMPOSITION EXAMPLE 4

An aqueous flowable formulation was prepared from

5-Aminof3-cyano-1-(2,G-dichloro-4-trifluoromethy1-

phenyl)-4-triflubromethylthiopyrazole 30% w/v
Ethylan BCP ' 1% w/v
Sopropon T36 . 0.2% w/v
Ethylene glycol 5% ﬁ/v

| Rhodigel 23 : 0.15% w/v
and Water to 100% by volume

by intimately mixing the iﬂbredients and grinding in a
bead mill until the median particle size was less than

3 microns.
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COMPOSITION EXAMPLE 5

An emulsifiable suspension concentrate was prepared

from 5-Amino-3-cyano-l-(2,6-dichloro-4-trifluoromethyl-

phenyl)-4-trifluoromethylthiopyrazole 30% w/v
Ethylan BCP ' . 10% w/v
Bentone 38 0.5% w/v

and Solvesso 150 to 100% by volume

by intimately mixing the iﬁgredients and grindiné in a
bead mill until the median particle size was less than
3 microns.

COMPOSITION EXAMPLE 6

Water dispersible granules were prepared from

5=-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyl-

phenyl)=-4-trifluoromethylthiopyrazole 30% w/w
Darvan No. 2 . 15% w/w
Arylan S 8% w/w

and Celite PF o to 100% by weight

by mixing the ingredients, micronising in a

fluid-energy mill,_and then granulating in a rotating
pelletiset by spraying on sufficient water (up to 10%
w/w). The resulting granules were dried in a fluid-bed

drier to remove excess water.

w.
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Descriptions of commercial ingrediénts used in the
foregoing Composition Examples:-

Ethylan BCP nonylphencl ethylene oxide condensate
Soprophor BSU ccngensate of tristyrylphenol and
ethylene oxide -

Arylan CA 70% w/v solution of calcium
dodecylbenzenesulphonate |

Solvesso 150 1light C,,-aromatic solvent

Arylan S sodium dodecylbenzenesulphonate
- Darvan sodium lignosulphonate
Celite PF synthetic magnesium silicate carrier

Sopropon T36 sodium salt of polycarboxylic acid
Rhodigel 23 polysaccharide xanthan gum
Bentone 38 organic derivative of magnesium
mohtmorillonite
COMPOSITION EXAMPLE 7
A dusting powder may be prepared by intimétely nmixing:-
S-Amino-3-cyano-l-(2,6-dichloro-A—trifluoromethyl-
phenyl)-4-trifluoromethylthicpyrazole
; to 10% w/w (weight/weight)
Talc superfine ' to 100% by weight
This powder may be applied to a locus of
arthropod infestgtion, for“;xample refuse tips or
dumps, stored products or household goods or animals

infested by, or at risk of infestation by, arthropods
to control the arthropods by oral ingestion. Suitable
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means for distributing'thé dusting powder to the locus
of arthropod infestation include mechanical blowers,
handshakers and livestock self treatment devices.
COMPOSITION EXAMPLE 8
An edible bait may be prepared by intimately mixing:-
5-Amino-3~cyano-l1-(2,6-dichloro~-4-trifluoromethyl-
phenyl)-4-trifluoromethylthiopyrazole :
0.1 to 1.0% w/w
Wheat flour E 80% w/w
Molasses to 100% w/w
This edible bait may be distributed at a locus,
for example domestic and industrial premiées, e.g.
kitchens, hospitals or stores, or outdoor areas,
infested by arthropods, for example ants,'locusts,
cockroaches and flies, to control the arthropods by
oral ingestion.
COMPOSITI Oﬁ EXAMPLE 9
A solution may be prepared containing:-
S-Amino-3-cyano-l—(2,6-dichloro-4-trifluoromethyl-
phenyl)-4-trifluoromethylthiopyrazole
. 15% w/v (weight/volume)
Dimethylsulphoxide _ to ibO% by volume
by dissolving the pyrazole derivative in a portion.of
the dimethyl-sulphoxide and then adding more
dimethylsulphoxide to the desired volume. This
solution may be applied to domestic animals infested by
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arthropodé, percutaneously as a pour-on application or,
after sterilisation by filtration through a
polytetrafluorocethylene membrane (0.22 micrometre pore
size), by parénteral injection, at a rate of
application of from 1.2 to 12 ml of solutioq per 190 kg
of animal body weight.
COMPOSITION EXAMPLE 10
A wettable powder may be formed from:-
5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-4-trifluoromethylthiopyrazole 50% w/w
Ethylan BCP (a nonylphenol/ethylene oxide
condensate containing 9 moles of ethylene oxide per mol
of phenol) 5% w/w
Aerosil (silicon dioxide of microfine-particle
size) | 5% w/w
| _ Cglite PF (synthetic magnesium silicate carrier)
40% w/w
by adsorbing the Ethylan BCP onto the Aerosil, mixing
with the other ingrediehts and grinding the mixture in
a hammer-mill to give a wettable powder, which may be
diluted with water to a concentration of from 0.001% to
2% w/v of the pyrazole compound and applied to a locus
of infestation by arthropods, for example dipterous
larvae, or plant nematodes by spraying, or to domestic
animals infested by, or at risk of infestation by,
arthropods, helminths or protozoa, by spraying or
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dipping, or by oral administration in drinking water,
to contreol the arthropods, helminths or protozoa.
COMPOSITION EXAMPLE 11
A slow release bolus may be forﬁed.from granules
containing a density agent, binder, slow-release agent
and 5-amino-3-cyano-l-(2,6-dichloro-4- |
trifluoromethylphenyl)-4-trifluoromethylthiopyrazole
compound at varying percentage compositions. By
compressing the mixture a bolus with a spécific gravity
of 2 or more éan be formed and may be administered
orally to ruminant domestic animals for retention
within the reticulo-rumen to give a continual slow

release of pyrazole compound over an extended period of

. time to control infestation of the ruminant domestic

animals by arthropods, helminths or protozoa.
COMPOSITION EXAMPLE 12
A slow reléase composition may be prepared from:-
5—Amino-3-cyano-1-(2.GFdichloro-A-trifluoromethyl-
phenyl)-4-trifluoromethylthiopyrazole
| ' 0.5 to 25% w/w

polyvinylchloride base | to 100% w/w
by blending the polyvinylcgloride base with the
pyrazole éompound and a suitable plasticiser, e.g.
dioctyl phthalate, and melt-extruding or hot-moulding
the homogeﬁous composition into suitable shapes, e.g.

granules, pellets, brickettes or strips, suitable, for
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exanmple, for addition to standing water or, in the case
of strips, fabrication into collars or ear-tags for
attachment to domestic animals, to control insect pests
by slow release of the pyrazole compound.

Similar compositions may be prepared by
replacing the S5-amino-3-cyano-l-(2,6~-dichloro-
4-trifluoromethylphenyl)-4-trifluoromethylthiopyrazole
in the Composition Examples by the appropriate gquantity

-~ of any other compound of general formula (I).

The compounds of géneral formula (I) can be
prepared by the appliéation or adaptation of known
methods (ie. methods heretofore used or described in
the chemical literature), generally pyrazole ring
formation foliowed where necessary by changing
substituents.

It is to be understood that in the description
of the following processes that ;ie sequences for the
introduction of the various groups oh the pyrazole ring
may be performed in a different order and that suitable
protecting groups may be required as will be ﬁpparent
to those skilled in the art: coﬁpounds of general
formula (I) may be converted by known methods into
other compounds of general formula (I).

In the following description when symbols
appearing in formulae are not specifically defined it

is to be understood that they are "as hereinbefore
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defined" in accordance with the first.definition of
each symbol in this spedification. Within the process
definitions, unless otherwise stated, amino refers to

the unsubstituted amino group.

Compounds of general.formula (I) wherein R2

represents an Rssoz, RS0 or RS group, R? represents

1

the unsubstituted amino group and R™ represents the

cyano or acetyl group may be prepared by a process

version "a" in which a compound of general formula (II)

wherein R” represents a cyano or acetyl group is

reacted with a compound of general formula Rz

CHZCN,
preferably a molar equivalent thereof, generally in the
presence of an anhydrous inert organic solvent, e.g.
ethanol, and a molar equivalent of a base, e.g. sodium
ethoxide, and at a temperature from 0° to 50°C.
compounds of general formula (I) wherein R2

5S group and R3
6 7

represents an R represents an amino

6,7

group -NR'R’ wherein R° and R’ each represent a hydro-

gen atom or a straight or branched chain alkyl,
alkenylalkyl or alkynylalkyl_group as hereinbefore
defined may be prepared by a pfocess version "b" in
which an intermediate corresponding to general formula
(I) in which Rz_is replaced by the hydrogen atom is
reacted with a compound of general formula:-

RO-sC1  (III)
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(wherein Rs is as hereinbefore defined) in an inert
organic solvent, preferably chlorofofm or
dichloromethane, optionally in the presence of a base,
preferably pyridine, and at temperatures from 0° to

50°C.

Compounds of general formula (I) wherein Rl

represents a chlorine or flporine atom, Rz represents

5 5 5 3

an R soz, RSO or R”S group, and R” represents an amino

group may be prepared by a process version "c" in which
a compound of general formula (IV) wherein X and Y both
represent éhlorine atoms or both represent fluorine
atoms, is reacted with a phenylhydrazing of general
formula:~

rivmm, ()

4

(wherein R® is as hereinbefore defined) or an acid

' addition salt thereof, e.g. the hydrochloride, in an

inert solvent, preferably ether or tetrahydrofuran, and
dptionally in the presence of a base, e.g.
triethylamine or sodium acetate, and at a temperature

£rom 0° to the reflux temperature of the solvent. When

‘an acid‘gddition salt of the campound of general

formula (V) is used, the reaction with the compound of
general formula (IV) is effected in the presence of an
alkali metal, e.g. sodium or potassium, acetate,

carbonate or bicarbonate.
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According to a further process version "4d" (1),

compounds of general formula (I) wherein Rz represents

5 1

an R”S group, R™ represents a chlorine, bromine, iodine

or fluorine atom or a cyano or nitro group, and R3

represents an amino group may also be prepared by the
reaction of corresponding 4-thiocyanatopyrazoles with
an organometallic reagent such as a compound of general

formula:~-

5 1

R”=-Mg-X (VI)

5 1

wherein R° is as hereinbefore defined and X~ represents

a halogen atom in an inert solvent, such as diethyl
ether or tetrahydrofuran, and at a temperature from
=78°C to the reflux tempefature of the reaction mixture

or a compound of general formula:-

9 +

R°-CECc = Li (IX)

9 5

wherein R -CEC ~ cprresponds to R in (I), in an inert
solvent, such as tetrahydrofuran or diethyl ether, at
temperatures from ~78°C to ambient.

Alternatively, according to process version "d"

(2), compounds of general formula (I) in which R?

5 5s is other than a

represents an R™S group wherein-R
l-alkenylthio or l-alkynylthio group may also be
prepared by reacting an intermediate corresponding to
general formula (I) in which Rz is feplaced by a
thiocyanato group, with a base preferably sodium

hydroxide, or a reducing agent preferably sodium
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borohydride, in the presence of a reagent of general

formula:-

5' .2

R° -X (VII)

wherein Rs' is as hereinbefore defined for Rs with the
exclusion of l-alkenyl and l-alkynyl and X2 represents
a halogen, preferably bromine or iodine, for example
methyl iodide or propargyl bromide, or with a base
preferably sodium hydroxide, in the presence of a
reagent of general formula:-
F2C=C(Z)Z' (VIIA)

wherein 2 represents a fluorine, chlorine or bromine
atom and 2' is as hereinbefore defined for Z or
represents the trifluoromethyl group in an inert
organic or aqueous-érganic solvent, such as methanol,
ethanol or dioxaﬂ or mixtures of these solvents with
water, the reaction being performed at a temperature
from -40°C to the reflux temperature.

Alternatively, aqcording to process version "4"

5s is

(3), compounds of general formula (I) wherein R
other than a l-alkenylthio or l-alkynflthio group may
be prepared by reductive_alkylafion of disulphides of
geﬁeral formula (VIII) employing a reducing agent
preferably sodium dithionite or sodium borohydride, in
the presence of a base, preferably éodium hydroxide br
sodium carbonate, and of a halide ¢f general formula
(VII), such as methyl iodide, in an inert organic or

agqueous-organic solvent such as ethanol or a mixture of
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alcohol and water, at a temperature from ambient to

reflux.

According to a further process version "e",

compounds of general formula (I) in which Rz

an RSO or R

represents
soz- group may be prepared by oxidation of
the sulphur atoms of the corresponding alkylthio,
alkenylthio or alkynylthio‘ccmpounds of formula (I)

wherein R2 S

is a group R“S as defined above; the
oxidation may be effected employing oxidants of the
formula:-

10

R™"=-0-0-H (X)

wherein Rlo

represents the hydrogen atom, or a
trifluoroacetyl or ﬁrefgrably 3-chlorobenzoyl group in
a solvent e.g. dichloromethane or chloroform or
trifluorocacetic acid and at temperatures from 0°C to
60°C, or.with a reagent such as potassium hydrogen
persulphate or potassium salt of Caro's acid in a
solvent e.g. methanol and water, and at a temperature
from -30°C to 50°C. _

According to a further process version "“f£" (1),
compounds of general formula (I) wherein-Rl represents
a chlorine, bromine or iod{ne atom or a cyano or nitro
group may be prepared by the diazotisation of an
intermediate corresponding to general formula (I) in
which R1 is replaced by the amino éroup and R3

represents a hydrogen atom or the amino group using
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sodium nitrite in a mineral acid, for example-a mixture
of concentfated sulphuric acid and acetic acid, at a
temperatu:e from 0° to 60°C, and by subsequent reaction
with a copper salt and a mineral acid or with an
agqueous solution of potassium iodide (when Rl
represents an iodine atom) at a temperature from 0° to
100°C; or with cuprous cyanlde, or sodium nitrite in
the presence of a copper salt in an inert solvent e.g.
water at pH from 1 to 7 at 25° to 100°C. The
diazotisation may alternatively be performed employing
an alkyl nitrite e.g. tert-butyl nitrite in the
presence of a suitable halogenating agent preferably
bromoform or iodine or anhydrous cupric chloride at
temperatures from 0°C to 100°C, and optionally in the
presence qf an inert solvent, preferably acetonitrile
or chloroform. _ -

According to a furthér process vetrsion "f" (2),

1

compounds of general formula (I) wherein R .represents

3

a fluorine atom and R~ represents a hydrogen atom or

the -amino group'may be prepared by diazotisation of the
corresponding amine wherein R1 is replaced by the amino
group using for example a solution of sodium nitrite in
sulphuric acid and.in the presence of fluoroboric acid
or its sodium salt and subsequent tﬁermolysis or

photolysis of the diazonium fluoroﬁorate derivative by-

methods known per se.
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According to a further process version "“g",

Campounds of general formula (I) wherein R1 represents

3

a fluorine atom or a cyano group, and R” represents a

hydrogen atom or the amino group may be prepared by the
reaction of a halide of general formula (I) wherein r!
represents a chlorine or bromine atom with an alkali
metal fluoride, preferably caesium fluoride, or yith'a
metal cyanide preferably KCN under anhydrous conditions
in an inert solvent, preferably sulpholane, and at a
temperature from ambient to 150°C.

According to a further process version "h",
compounds of general formula (I) wherein Rl

5502 or R°SO may be

represents
2 nitro group, and R2 is a group R
prepared by the reaction of an intermediate

corresponding to general formula (I) in which R1 is

2

replaced by an unsubstituted amino group, and R® is a

5 5 5 3

group R soz, RSO or R°S, and R™ represents a hydrogen

atom or the amino group with an oxidant, preferably
trifluorbperacetic acid or m-chloroperbenzoic acid, in
an inert solvent, preferably dichloromethane, at a
temperature from 0°C to the reflux temperature. In
this process concomitant oxidation at sulphur may occur

5

when Rz is R7S.

According to a further process version "i",

compounds of general formula (I) wherein r!

3

represents

the cyano group and R represents a hydrogen atom or
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" the amino group may also be prepared by the dehydration

of a compound corresponding to general formula (I) in
which R! is replaced by the carbamoyl group. The
compound corresponding to general formula (I) in which
R1 is replaced by the carbﬁmoyl group may be prepared
by the reaction of a compound corresponding to general

1 is replaced by the carboxy

formula (I) in which R
group with a chlorinating agent, preferably thionyl
chloride at ambient to reflux temperature, followed by
reaction of the intermediate acid chloride with ammonia
to give an intermediate. amide. The dehydration is
generally effected by heating with a dehydrating agent
e.g. phosphotus pentoxide or preferably phosphorus
oxychloride at a temperature from 50°C to 250°C. |
According to a further process version "j",

1

compounds of general formula (I) wherein R~ is the

3 represents a hydrogen atom or the

acetyl group, and R
amino group may be prepared by the reaction of the
corresponding nitrile of formula (I) wherein Rl is ghe

1

cyano group, or of esters wherein R™ is replaced by an

alkoxycarbonyl group or of carboxylic acids wherein Rl
is replaced by a carboxy gfbup with methyl lithium in
an inert solvent, e.g. toluene, and at temperatures
from -78°C to ambient. Alternatively the nitrile of
formula (I) wherein R1 is the cyan6 group or ester

wherein R1 is replaced by an alkoxycarbonyl group may
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3 3

be reacted with a Grignard reagent CH3ng wherein X
represents a halogen, preferably iodine atom, in an
inert soivent, e.g. diethyl ether or tetraﬁydrofuran,
and at a temperature from 0°C to the reflux temperature
of the solvent. |

According to a further process version "k",
compounds of general formu;a (I) wherein R; represents
the acétyl group and R3 is as defined above may
alternatively be prepared by oxidation of alcohols
corresponding to general formula (I) wherein Rl is
replaced by a l-hydroxyethyl.grbup, with an oxidant,
preferably pyridinium chlorochromate, in an inert
solvent, e.g. dichloromethane, and at a temperature
from 0°C to the reflux temperature of the solvent.

According to a further process version "1",

compounds of the general formula (I) wherein'R1

3

represents a formyl group and R” is as defined above

may be prepared by the reaction of the corresponding
nitriles of general formula (I) wherein Rl represents a
cyano group with

(1) a suitable reducing agent preferably
diisobutylaluminium hydride. in an inert solvent,
preferably tetrahydrofuran and at a temperature from
-78°C to the ambient temperature, féllowed by miid
hydrolysis with an acid; e.g. dilute hydfochloric acid,

at room temperature; or
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(2) Raney nickel in formic acid preferably at
the reflux temperature of formic acid.

Derivatives of the 5-amino group form a further
feature of the present invention and are collectively
referred to as process "m". Compounds of general

formula (I) which conform to general formula (IA)

6

wherein R 11

represents an 311C(=0)- group, wherein R

represents a straight or branched-chain alkyl or alkoxy

group containing from 1 to 4 carbon atoms, and R7

represents a hydrogen atom or an Rllct=o)- group which

is identical to the group R11C(=0)- represented by R6

or -NR6R7 represents a cyclic imide as hereinbefore

defined, may be prepared by the reaction of a compoﬁhd

3

of general formula (I) wherein R™ represents the

unsubstituted amino group, or an alkali metal salt

thereof, with a compound of the general formula:-

11 4

R™"=CO-X (XI)

4

wherein X° represents a chlorine or bromine atom, or

with a compound of the general formula:-

(R'-c0),0 (x11)
or with a dicarboxylic acid derivative. The reaction
may be conducted in the absence or presence of an inert
organic solvent, for example acetonitrile,
tetrahydrofuran, a ketone, e.g.-acefone, an aromatic
hydrocarbon, e.g. benzene or toluene, chloroform,

dichloromethane or dimethylformamide, and optionally in
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the presence of an acid-binding agent, for example
pyridine, triethylamine or an alkali metal, e.g. sodium
or potassium, carbonate or bicarbonate, at a
temperature from 0°C to the reflux temperature of the
reaction medium, to give a compound of general formula

6 represents an 811C(=0)- group wherein

Rll is as hereinbefore defined and R7 represents a

(IA) wherein R

hydrogen atom or an Rllc(=0)- group, depending upon
the reaction conditions chosen and/or the use of an
excess of the compound of general formula (XI) or
(XII), or -NRGR7 represents a cyclic imide as
hereinbefore defined.

ICompounds of general formula (IA) wherein R6

represents a formyl group and R7 represents a hydrogen
atom or a formyl group, may be prepared by the reaction
of a oompound of general formula (I), wherein R3
represents the nnsubstituted amino group with
formylacetic anhydride. Formylacetic anhydride may be
prepared from formic acid and acetic anhydride and the
reaction with the compound of general formula (I) may
be ‘conducted in the absence or presence of.an inert
organic solvent; for exampie a ketone, e.g. acetone, or
an aromatic hydrocarbon, e.g. benzene or toluene, and
optionally in the -presence of an acid-binding agent,
for example pyridine, triethylamine or an alkali metal,

e.g. sodium or potassium, carbonate or bicarbonate, at
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a temperature from 0°C to the reflux temperature of the
reaction mixture, to give a compound of general formula

6 represents a formyl group and R7

(IA) wherein R
represents a hydrogen atom or a formyl group, depending

upon the reaction conditions chosen-and/br the use of

‘an excess of formylacetic anhydride.

Compounds of generallformula (IA) wherein R6

represents a formyl group or a group R11C(=o)- and R7

represents a hydrogen atom may be prepared by the
selective removal by hydrolysis of an RIIC(=O)- group

or a formyl group from a compound of éeneral formula

6 7 11

(IA) wherein R™ and R° both represent a R™"C(=0)- group

or a formyl group. Hydrolysis is effected under mild
conditions,'fof.example by treatment with an

aqueous-ethanolic solution or suspension of an alkali
metal, e.g. sodium or potassium, bicarbonate, or with

agueous ammonia.

-

Compounds of general formula (IA) wherein RG

represents a straight'or branched~chain alkoxycarbonyl

group containing from 2 to 5 carbon atoms which is

unsubstituted or substituted by one or more halogen

atoms, and 27 represents a hydrogen atom may be

prepared by the reaction of a compound of the general

12

formula (IB) wherein R repreéents an alkoxycarbonyl

13

group R13C(=0). wherein R™~ represents a straight or

branched-chain alkoxy group containing from 1 to 4
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carbon atoms (which is unsubstituted or substituted by
one or more halogen atoms) or a phenoxy group, with a
compound of the general formula:-

13

rR3.p  (x1II)

(wherein R;3 is as hereinbefore defined) to replace a

12

first group represented by the symbol R™“ by a hydrogen

atom, and to replace the second group represented by
the symbol R;z by an alkoxycarbonyl group when Rlz
represents a phenocharbonyl group, or, if desired, to

replace the second group represented by the symbol Rlz

by another alkoxycarbonyl group when Rl

2 in formula
(IB) represents.an alkoxycarbonyl group. As will be
apparent to those skilled_in the art, the desired
compound of general formula (IA) is obtained by
selection of the appropriate compounds of general
formulae (IB) and (XIII). The reaction may be effected
in.wéter.orlﬁn i£e£t ééueous-brganic or organic
solvent, for example an alkanol containing 1 to 4
carbon atoms, e.g. ethanol, or an aromatic hydrocarbon,
e.g. benzene or toluene, or which is preferably an
excess of the coﬁpound of_general formula (XIII), at a
temperature from ambient t%yperature to the reflux
temperaturé of the reaction mixture and, if necessary,
at elev;ted pressure, and optionally in the presence of

a base, fér example an alkali metal alkoxide, e.g. of

the compound of general formula (XIII).
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6

Compounds of general formula (IA) wherein R™ and

7

R°, which may be the same or different, each represents

a formyl group or_R11C(=0)- group, may be prepared by
the reaction of an alkali metal,'e.g. sodium or

potassium, derivative of a compound of general formula

6 represents a group R11C(=0)- as

hereinbefore defined, or a formyl group, and R7

(IA) wherein R

represents a hydrogen atom with formylacetic anhydride'
or a compound of general formula (XI). Reaction may be
effected in an inert aprotic solvent, e.g.
dimethylformamide, at a temperature from laboratory
temperature to the reflux temperature of the reaction
mixture. |

Alkali metal derivatives of compounds of general

3

formula (I) (wherein R™ represents the unsubstituted

amino group) or (IA) wherein R6

11co and R7 represents a hydrogen atom may be prepared

represents a group
R
ig situ by reaction with an alkali metal, e.g. sodium
or potassium, hydride, in an inert aprotic solvent,
e.g. dimethylformamide, at a temperature from labora-
tory temper#ture to the reflux temperature of the
reaction mixture. i -

Compounds of general formula (IB) wherein R

represents a group g3

12

C(=0)-, may be prepared as

hereinbefore described. Intermediates of general

12

formula (IB) wherein R represents a phenoxycarbonyl
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group may be prepared by the reaction of a compound of

3

general fofmula (I). (wherein R~ represents the

unsubstituted aminec group), with a compound of general

formula:- )
R14 4

-CO-X (X1IV)

14 4

(wherein R™" represents a phenoxy group and X" is as

hereinbefore defined, e.g. phenyl chloroformate, or
with a compound of general formula:-

(r14-co),0 (xv)
{wherein Rl4 is as hereinbefore defined) using the
reaction conditions hereinbefore described for the
reaction of a compound of general formula-(I) with a

compound of formula (XI) or (XII).

Compounds of general formula (IA) wherein R6

15

represents a group R°- which represents a straight or

branched-chain alkyl, alkenylalkyl or alkynylalkyl

group containing up to 5 carbon atoms and R/ represents

a hydrogen atom may bg prepared by the removal of the

11C(=O)- of a compound of the general formula

6 15 .na R/

group R
(IA), wherein R~ represents a group R
represents a group R;1C(=O)-. -Removal of the group
RIIC(=O)- may be effected by selective hydrolysis under
mild cdnditions, for example by treatment with an
alkali metal, e.g. sodium or pot&ssium, hydroxide in
water or an inert organic or aqueous- organic solvent,

for example a lower alkanol, e.g. methanol, or a



10

15.

20

25

mixture of water and lower alkancl, at a temperature
from laboratory temperature up to the reflux
temperature of the reaction mixture.

Compounds of general.fqrmﬁlg (I2a), wherein RG

15 and R7 represepts a group

represents a group R
R11C(=O)-, may be prepared:
' (1) by reaction of a compound of general

formula (IA) wherein R6 represents a hydrogen atom and

R7 represents a group R11C(=O), or an alkali metal,
e.g. sodium or potassium, derivative thereof, with a
compound of the general formula:-

R5-x° . (xvI)

wherein x5

.represeﬂts a chlorine, bromine or iocdine
atom; the reaction may be effected.in an inert organic
sclvent, e.g. diéhloromethane, tetrahydrofuran, or
dimethylformamide, at a temperature from laboratory
temperature.up to the reflux temperature of the
reaction mixture and, when a compound of genéral
formula (IA) is used, in the presence of a base, e.g.

Triton B; or

_(2) by reaction of a compound of general

formula (IA) wherein R§ represents the hydrogen atom
7 15

and R’ represents a group R™~ with a compound of

general formula (XI) or (XII).
Compounds  of general formula (I) wherein R3

represents an N-(alkyl, alkenylalkyl or alkynylalkyl)-
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N-formylamino group as hereinbefore described may be
prepared in_a.similar m#nner to the process just
describéd, where appropriate, formylacetic anhydride
instegd'of a compound of generai formula (XI) or (XII).
Compounds of general formula (IA) wherein one or
both of Rs and R7 represents a straight or
branched-chain alkyl, alkenylalkyl or alkynylalkyl
group containing up to 5 carbon atoms, groups
represented by RG and R7 being identical, may be
preparéd by reaction of a compound of general formula

(I), wherein R3

represents the unsubstituted amino
group, or an alkali metal, e.g. sodium or potassium,
derivative thereof, ﬁith a compound of general formula
(XVI), in the absence or presence of an inert organic
solvent, for example an arocmatic hydrocarbon, e.g.
benzene or toluene, chloroform, dichloromethane,
tetrahydrofuran or dimethylformamide, and optiocnally in
the presence of an acid-binding agent, for example
pyridine, triethylamine or an alkali metal, e.g. sodium
or potassium, bicarbonate, at a temperaturg from 0°C up
to the reflux temperature of the reaction mixture.'
According to a further procéss version "n",

compounds of general formula (I) wherein R3 represents

' a straight or branched-chain alkoxymethyleneamino group

containing from 2'to 5 carbon atoms which may be

unsubstituted or substituted on methylene by a straight
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or br&nched-chain alkyl group containing from 1 to.4
carbon atoms may be prepared by the reaction of a
compound of general formula (I) (wherein R3 represents
the unsubstituted amino group) with a trisalkoxyalkane
in the presence of an acidic catalyst, e.g.
p-toluenesulphonic acid, at a temperature from ambient
temperature to the reflux temperature of the reaction
mixture.

According to a further process version “o",

3 represents

16

a group -NHCHZR 16

wherein R rep;esents the hydrogen
atom or a straight or branched-chain alkyl group
containing from 1 to 4'carbon adtoms may be prepared by
reaction of a compound of general formula (f) wherein

3 17)R16 wherein R17

R” represents =-N=C(OR fepresents a
straight or'branched-chain-alkyl group containing from
1l to 4 carbon atoms wifh a reduézng agent, preferably
sodium borohydride. The reaction may be effected in an
inert organic solvent, ethanol or methanol being
preferred, at a temperature from 0°C to the-reflux
temperature df the reaction mixiure. .
Compounds of general. formula (I), wherein R3
represents a halogen atom, may be prepared by
diazotisation of the ;orresponding cbmpound of general

3

formula (I) wherein R™ represents the amino group,

adopting the proceduré of process “"f" used above to
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prepare compouﬁds of general formula (I) wherein Rl

represents a halogen atom. Fluorides of general

3

formula (I) wherein R™ represents a fluorine atom may

also be prepared by a halogen exchange reaction of

halides of general formula (I) wherein R3 represents a

chlorine or bromine atom, adopting the procedure of

process "g" used above to prepare compounds (I) wherein

1

R~ represents a fluorine atom.

According to a further process version "p",

1

compounds of general formula (I) wherein R™ represents

2

the formyl, acetyl, cyano or nitro group, R” is as

3

defined, and R” represents a fluorine atom may be

prepared by a halogen exchange reaction with a compound

of general formula (I) wherein R3

represents a chlorine °
or bromine atom by heating with an alkali metal
fluoride preferébly caesium fluoride in an inert
solvent preferably sulpholane and at a temperature from
50°C to 150°C.

According to a further process version "gq",
compounds of general formula (I) wherein R3 represents
a hydrogen atom may be prepared by treatment of a

compound of general formula (I) wherein R3

represents
an amino group, with a diazotising agent preferably
tertiary butyl nitrite in a solﬁent, preferably
tetrahydrofuran, and at ambient to;the reflux

temperature.
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According to a further process version "r",

compounds of general formula (IA) wherein g represents

2 5 6 7

a cyano or nitro group, R“'is a group R'SO,, R" and R

each represents a straight or branched chain alkyl,

alkenylalkyl or alkynylalkyl group containing up to 5

carbon atoms and R? may also represents a hydrogen atom

may be prepared by the reaction of a compound of

3

general formula (I) wherein R” represents a halogen,

preferably bromine, atom with the corresponding amine

within'general formula R6R7NH, or dimethylhydrazine

6 and R7

when R are both_methyl, in an inert solvent
preferably dioxan, tetrahydrofuran;
N,N-dimethylformamide, dimethylsulphoxide or sqlpholané

and at a temperature from 25° to 100°C.
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Intermediate compounds of the_general formula

(II) wherein the R~ group represents a cyano or acetyl

group may be prepared by diazotisation of the aniline

rd

NHZ (wherein R4 is as hereinbefore defined) generally
with a solution of a molar equivalent of sodium nitrite
in a mineral acid, e.g. a mixture of concentrated
sulphuric acid and acetic acid, at a temperature from
0° to 60°C, and then reacting with a compound of
formula CH3COCH(c1)CN [preparation described in J. Org.
Chem 43 (20), 3822 (1978)] or a compound of general
formula CH,COCH(C1)COCH, in the presence of an inert
solvent, e.g. a mixture of water and ethanol,
optionally buffered, e.g. with excess sodium acetate,
and at a-temperature from 0° to 50°C.

Intermediates corresponding to general formula

(I) in which R3 represents an amino group, Rz is

replaced by the hydrogen atom, and Rl

represents the
cyano group may be prepared by diazotisation of the
aniline R4NH2 {wherein RY is as hereinbefore defined)
generally with a solution of a molar equivalent of
sodium nitrite in a mineral acid, e.g. a mixture of
concehtrated suiphuric acid and gcetic acid, at a
temperature from 0° to 60°C, and then reacting with a
compound of general formula:- |

NC-CHz-CH(CO-Rls JON  (XVII)
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wherein R18

represents an alkoxy group containing from
1 to 6 carbon atoms, preferably the ethoxy group, or a
hydrogen atom in the.presencé of an inert solvent, e.g.
a mixture of water and ethanol, and optionally
buffered, e.g. with sodium acetate, and at a
temperature from 0 to-50°c. Subsequent mild hydrolysis
with a base such as agqueous sodium hydroxide, sodium
carbonate or ammonia may be necessary to éffect the
cyclisation.

Intermediates of general formula (XVII) used

18 represents the hydrogen atom, may

above, in which R
be employed as alkali metal enolate salts which are
converted into the aldehydés under the acidic
conditions of.the above coupling reaction.
Intermedi#tes corresponding éo general formula
(I) in which R® is as @efined with the exclusion of the
formyl group, R2 is replaced by thé hydrogen atom and

]R3

represents an amino group may be prepared by
decafboxylation of a compound corresponding to general
formula (I) wherein Rz is replaced by the carboxy
group, generally performed by héating at a temperature
from 100°C to 250°C optionally in the presence of an
inert organic solvent, particularly
N,N-dimethylaniline. Alternatively'intermediates
corresponding to general formula (I) in which-R2 is .

replaced by a hydrogen atom, R1 is as defined with the
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exclusion of the formyl group, and R3 represents an

amino group may be prepared directly from esters

corresponding to general formula (I) wherein R2

represents a group -COOR in which R represents a
straight or branched chain alkyl group containing from
1l to GIcarhon atoms, by heating in an inert organic
solvent preferably acetic acid at a temperature from

50°C to reflux, in the presence of a strong acid

1

preferably hydrobromic acid. Wwhen the R™ group within

the definition of this process is a chlorine or

fluorine atom concomitant halogen exchange may also

2 3

occur to give intermediates wherein R® and R~ are as

defined and Rl represents a bromine atom.

Intermediate carboxy compounds corresponding to
general formula (I) in which R1 is as defined with the
exclusion of the formyl group, 32

carboxy group and R3 represents an amino-group may be

2

is replaced by the

prepared by hydrolysis of esters wherein R“ is replaced

by a group -COOR as defined above, preferably with an
alkali metal hydroxidé in a solvent such as an agqueous
alcochol at a temperature from O;C to the reflux
temperature of the reaction mixture.

Intermediate esters corresponding to general

2

formula (I) in which R® is replaced by a group -COOR as

3 1

hereinbefore defined, R® is the amino group, and R

represents a cyano or acetyl group may be prepared in a
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similar manner to process version "a", described

hereinbefore, from esters ROOCCH2CN and intermediates

of general formula (II) wherein R8 represents a cyano

or acetyl group.

Intermediate esters corresponding to general

2

formula (I) in which R® is replaced by a group -COOR as

1

3 is the amino group and R

hereinbefore defined, R

represents a chlorine or fluorine atom may be prepared

by the reaction of a phenylhydrazine (V) with a

compound of general formula (XVIII) wherein X, Y and R
are as hereinbefore defined, in a similar manner to the
procedure of process version "c".

| Alternatively intermediates corrgsponding to
general formula (I) in which R1 represents a chlorine
or fluorine atom, R2 is replaced by a hydrogen atom,

and R3

repfesents the amino group, may be prepared by
reaction of ihe-corresponding aldehydes in which Rz is
replaced by the formyl group with an acid, éreferably
aqueoué'hydrochloric acid, in a solvent preferably
ethanol at a temperature from 50°C to the reflux
temperature.

Intermediates correfponding to generai formula

(I) in which R2 is replaced by a formyl group may be

2 is replaced

prepared by reaction of nitriles wherein R
by a cyano group with a suitable reducing agent,

preferably diisobutyl aluminium hydride in an inert
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solvent, preferably tetrahydrofuran at a temperature
from -78°C to ambient temperature.

Intermediates corresponding to general formula
(I) in which Rz is replaced by a cyano group may be
prepared by the reaction of a compound of general
formula (XIX) wherein X and Y are as hereinbefore
defined (i.e. dichlorodicyanoethylene.or
difluorodicyanoethylene), with a phenylhydrazine (V) in

a similar manner to process version "c".

‘Intermediates of general formula (XX) wherein

19 2 3

R represents an R“ group or a hydrogen atom and R
represents a hydrogen atom or an amino group may be
prepared by performing a Curtius rearrangement of the
acid azide corresponding to general formula (I) in

2

which Rl is replaced by CON3 or in which R® is replaced

1 is féplaced by CON3 by

by the hydrogen atom and R
peating in an inert organic solvent such as toluene at
a temperature from 50°C to 150°C to give an isocyanate
which is then reacted with for example tert-butanol to
give a carbamate, which in turn is hydrolysed using
dilute acid preferably hydrochiofic acid in ethanol at
a temperature from ambient to reflux. '
Intermediate acid azides may be prepared by
reaction of a carboxylic acid correéponding to general
formula (I) in which Rl is replaced by a carboxy group

2 3

and R and R” are as defined above with an azide
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trahsfer reagent such as diphenyl phosphoryl azide in
the presence of a base, ﬁreferably triethy}amine and in
an inert solvent préferably N,N-dimethylformamide, and
at a temperature from 0° to 60°C.

Intermediate carboxylic acids in which R; is
replaced by a carboxylic acid group may be prepared by
hydrolysis of the correspoﬁding esters in which Rl is
replaced by an alkoxycarbonyl group e.g. |
ethoxycarbonyl, using a base'such as sodium hydroxide
and a solvent such as agqueous alcohol, and at a
temperature from 0°C ﬁo the reflux témperature of the

solvent.
1l

19

Intermediate carboxylic esters in which R
represents an alkoxycarbonyl group and wherein R

2

represents R® may be prepared by reaction of an

2

intermediate (XXI) wherein R and R” are as hereinbefore

defined and x5 is a leaving group, e.g. the chloiine
atom, with a phenylhydrazine (VI), in a similar manner
to process version “c".

Intermediate carboxylic esters in which R1 is
replaced by an alkoxycarbonyl group as defined above,
and Rz is replaced by ng,"may alternatively be
prepared in a similar manner to process version "a" by
the reaction of a compound (II) wherein Rs is replaced
by a -COOR group in which R is as hereinbefore defined,

19 19

with a compoﬁnd of general formula R CH2CN wherein R

is as hereinbeforé defined.
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~ Intermediates corresponding to general formula
(II) in which Ra is replaced by -COOR may be prepared
from known compounds (e.g. CH,COCH(C1)COOR) in a
similar manner to that described above for compoundé of

generél formula (II) wherein R8

represents a cyano or
acetyl group.
Intermediate halides of general formula (XXI)

6 represents a chlorine atom and R and R2 are

wherein X
as hereinbefore defined, may be prepared by the
reaction of the sodium or potassium salts (XXI) wherein
%% is -0"Na* or -0"K* with a suitable chlorinating
agent, preferably phosphorus oxychloride, optionally in
the presence of an inert solvent, e.g. tetrahydrofuran,
and at a temperature from 0°C to the reflux temperature
of the solvent.

Intermediate salts (XXI) wherein X° is -0"Na* or
-0°K+ may be prepared by methods described in the
literature, wherein active methylene compounds RZCHZCN
are reacted with dialkyl-qxalates, e.g. diethyl
oxalate, in the presence of a metal alkoxide, e.g.
sodium ethoxide, in an inert solvent, e.g. an alcohol
such as ethanol, and at a tempefature from 25‘0 to the
reflux temperature of éhe solvent.

Intermediates corresponding to general formula

1

(I) in which R™ is replaced by a l;hydroxyethyl group
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may be prepared by the reaction of aldehydes of general

1 3

formula (I) wherein R™ represents a formyl group and R

represents the hydrogen atom or an amino group with a

Grignard reagent, preferably methyl magnesium halide,

in an inert solvent, e.g. ether or tetrahydrofuran, and
at a temperature from ambient to the reflux temperature
of the solvent.

Intermediate 4-thiocyanatopyrazoles

2

corresponding to general formula (I) in which R is

replaced by the thiocyanato group and R3

represents the
amino group may be prepared by the reaction of a
compound corresponding to general formula (I) in which

R?

is replaced by the hydrogen atom with a
thiocyanating agent, such as alkali metal.or ammonium
salts of thiocyanic acid (e.g. NasSCN) and bromine, in
an inert organic solvent, such as methanol, and at a
temperature from 0°C to 100°C.

Infermediate disulphides of general formula
(VIII) may be prepared by the hydrolysis of

thiocyanates in which Rz is replaced by the thiocyanato

group and R; represents a chlorine, bromine or fluorine
atom or the cyano or nitro.group using hydrochlorié
acid in the presence of ethanol or by reduction with
sodium borohydride in ethanol, both.being at a
temperature from ambient to réflux; Alternatively the

thiocyanates may be converted into compounds of general
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formula (VIII) by treatment with base, preferably
agueous sodium hydroxide and preferably under
phase-transfer conditions with chloroform as co-solvent
and in the presence of a phase transfer catalyst e.g.
triethyl- benzylammonium chloride and at a temperature
from ambient to 60°C.

Intefmediate diaminoesters corresponding to

1 and R3

general formula (I) in which R represent the
amino group and Rz is replaced by an ester group -COOR
as hereinbefore defined contaiping from 2 to 7 carbon
atoms, may be prepared by reaction of an appropriately'
substituted phenylhydrazine of general formula (V) with
an alkali metal salt of an alkyl dicyanoacetate of
general formula:-

ROOC-CH(CN)2 (XXII)
(wherein R is as hereinbefore defined) preferably
potassium ethyl dicyanoacetate using hydrochloric acid,
at ambient to reflux temﬁerature. Alkyl dicyanoacetate
potassium salts may be prepared by reaction of the
appropriate alkyl chloroformate with malononitrile in
the presence of potassium hydroxide in tetrahydrofuran
at a temperature of 0 to 100°C.

" Intermediate diaminosulphonylpyrazoles

1 3

corresponding to general formula (I) in which R® and R

2

represent the amino group and R“ represents a sulphonyl

5

group R 502 may be prepared in a similar manner to the

process just described by reaction of a phenylhydrazine
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(V) with an alkali metal salt of a suitable

alkylsulphonylmalononitrile of general formula:-

R

SOz-CH(CN)z (XXIXII)
is as hereinbefore defined).

(wherein R°
The preparation of compounds of general formula
(XXIII) is described in the literature.
Intermediate esters_corre;ponding to general

1

formula (I) in which R™ represents a chlorine, bromine

2 is replaced by a

or fluorine atom or a nitro group, R
group -COOR as hereinbefore defined, and R3 is an amino
group, may be prepared in a similar manner to process
version "f" via diazotisation of compounds
corresponding to general formula (I) in which Rl is
replaced by an amino group.

Intermediate esters corresponding to general
formula (I) in which R1 is replaced_by a group -COOR

as hereinbefore defined, Rz

3

is replaced by the hydrogen

atom, and R~ represents an amino group, may also be

" prepared from the reaction of a phenylhydrazine of ~

general formula (V) with an alkali metal salt of
general formula (XXIV) wherein M is sodium or potassium
énd R is as hereinbefore dgfined.' The reaction is
performed in an acidic medium generally dilute
sulphuric acid, optionally in the pfesence of a
co-solvent e.g. ethanol, and at a temperature from

ambient to the reflux temperature of the solvent.
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According to a further feature of the present’
invention there are provided intermediates of general
formula (XXV), useful in the frgparation of compounds

6f general formula (I), wherein Rzﬂ is as defined for

2

R or represents the hydrogen atom, a thiocyanato,

formyl, cyanc or carboxy group, a straight- or
branched-chain alkoxycarbonyl group containing from 2

to 7 carbon atoms or the dithio group (which joins two

pyrazole rings for example as in formula (VIII)), R3'

3

is as defined for R’ or represents the

diphenoxycarbonylamino group, and Rl' is as defined for '

RY

or represents the amino, l-hyvdroxyethyl, carboxy or
carbamoyl group or a straight- or branched-chain
alkoxycarbonyl or.aikoxycarbonylamino group containing
from 2 to 7 carbon atoms,

with the equusion of compounds of general
formula (I) and of those compounds of general formula
(XXV) wherein R4 represents 2,6-dichloro-
4-trifliuoromethylphenyl, Rz' represents the cyano

: (]
group, Rl ' 3

represents the cyano group and R
represents the amino, acetamido} dichloroacetamido,
t.butylcarbonylamino, propionamido, pentanamido,

bis(ethoxycarbonyl)amino, ethoxycarbonylamino,

‘methylamino or ethylamino group,

1l

or R represents the chlorine atom and

31

R° represents the amino, t-butylcarbonylamino,

bis(ethoxycarbonyl)amino or ethoxycarbonylamino group,
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?
or R1 represents a bromine or iodine atom or an
3!

amino or ethoxycarbonyl group and R~ represents the

amino group,

1 3

or R™ represents the fluorine atom and R

represents the hydrogen atom or the amino group,

1!

or R~ represents a nitro, amino,

t.butoxycarbonylamino or ethoxycarbonyl group and

RB' represents the hydrogen atom;

4

R™ represents a 2,4,6-trichlorophenyl, 2-chloro-

4-trifluoromethylphenyl or 2,6-dichloro~-4-trifluoro-

2!

methoxyphenyl group, R represents the cyano group,

3l

]
r! represents the cyano group and R® represents the

amino group;

4

R represents a 2,6~dichloro-4~-trifluoromethoxy-

phenyl group, Rz' represents the cyano group, R;'

represents the chlorine atom and R3'

4

represents the

amino group; and R™ represents the

2,6-dichloro~-4~-trifluoromethylphenyl group, Rz'

represents the methanesulphonyl group, Rl' represents a
carboxy, carbamoyl or ethoxycarbonyl group and R '
represents the amino group.

5-Amino-3-cyano-1-(2,6-di¢h19ro-4-trif1uoro-

methylphenyl)pyrazole is a preferred intermediate.
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The following Examples and Reference Examples
illustrate the preparation of compounds of general
formula (I) according to the present invention:
[Chromatography was effected on a silica column (May &
Baker Ltd 40/60 flash silica) at a pressure of 6.8Nmf=,
unless otherwise stated.]

EXAMPLE 1

Compounds Nos. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 90.

A solution of S5-amino-3-cyano-l-(2,6-dichloro-
4-trifluoromethylphenyl)pyrazole (20.0g) in
dichlbromethane'(lOOml) was stirred magnetically and
treated dropwise with a solution of
trifluoromethylsulphenyl chloride (10.8g) in
dichloromethane (50ml) during 1 hour. The solution was
stirred overnight at room temperature, then wéshed with
water (100ml), dried over anhydrous magnesium sulphate,
filtered, and evaporated in vacuo té give a solid
(26.3g). This solid was recrystallised from
toluene/hexane to give 5-aminof3-cyano-l-(2,6-dichloro-
4-trifluoromethylphenyl)-4~-trifluoromethylthiopyrazole
as fawn crystals (24.2g) m.p. 169-171°C.

By proceeding in a similar manner pgt replacing the
S-amino-B-cyano-l-(2.6-dichloro-4-trif1ucromethy1-
phenyl)pyrazole by the'hereinaftef indicated
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appropriately substituted pyrazole there was obtained
from trifluoromethylsulphenyl chloride unless otherwise
stated:
5-Amino-3-cyano-l-(2;6-dichloro-4-trifluoromethoxy-
phenyl)-4-trifluoro-methylthiopyrazole, m.p. 125-126°C,
in the form of pale yellow crystals, from
5-aminb-3-cyano-l-(2,6-dicﬁloro-4-trif1uoromethoxy-
phenyl)pyrazole.
5-Amino-3-cyano-1l-(2,6~dichloro-4-difluoromethoxy-
phenyl)~-4-trifluoromethylthiopyrazole, m.p.
127-128.5°C, in the form of a buff solid, from
5-amino-3-cyano-l-(2,6-dichloro-4-difluoromethoxy-
phegyl)PYrazole.
5-amino~1-(2-chloro-4-trifluoromethylphenyl)-3-cyano-
4-trifluoromethylthiopyrazole, m.p. 142-144°C, in the
form of a light brown solid, from 5-amino-l1-

(2-chloro-4-trifluoromethylphenyl)-3-cyanopyrazole.

_ 5-amino-3-cyano-1-(2,4,6-trichlorophenyl)-

4-trifluo;omethylthicpyrazole, m.p. 192-193‘&, in the
form of brown crystals,'from 5-amino-3-cyano-1-(2,4}6-
trichlorophenyl)pyrazole. | -
5-Amino-3-cyano-l-(2,6-dib§omo-4-trifluoromethyl-
phehy1-4-trif1uoromethylthiopyrazole, m.p. 202-204°C,
in the form of orange crystals, from S5-amino-3-cyano-

1-(2,6-dibromo-4-trifluoromethylphenyl)pyrazole.
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S-Ahino-l-(2-bromo-d-trifluoromethylphenyl)-3-cyano-
4-trifluocromethylthiopyrazole, m.p. 136-138°C, in the
form of a_pale yeilow solid, from 5~-amino-
1-(2-bromo-4-trif1uoromethy1pheny1)-3-cyan6pyrazole.
5-Amino-3-cyano-l1~-{2,6-dichloro-4-trifluoromethyl-
phenyl)-4-difluoromethylthiopyrazole, m.p. 159-161°C,
in the form of a light brown solid, from
S-amino-3-cyano-1-{2,6~dichloro-4-trifluocromethyl-
phenyl)pyrazole and difluoromethylsuiphenyl chloride.
5-Amino-3-cyano-l-(2,G-aichloro-4-trifluoromethy1-
phenyl)-4-heptafluoropropylthiopyrazole, m.p.
148-150°C, in the form of a yellow solid, after dry
column flash chromatography on silica eluting with
dichloromethane and petroleum ether (2:1); from
5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyl~
phenyl) pyrazole and heptafluoropropylsulphenyl
chloride. | -
5-Amino-1i-(2-bromo-6-chloro~4~-trifluoromethylphenyl)-
3-cyano-4-trifluoromethylthiopyrazole, m.p. 183-185°C,
in the form of yellow crystals; from
S-amino-l-(Zebromo-6-chloro-4?trifluoromethy1phenyl)-
3-cyanopyrazole and employing tetrahydrofuran as
solvent. '
5-Amino-3-cyano-1l-(2,6-dichloro-4-trifluoromethyl-
phenyl)-4-trichlorcmethylthiopyrazble, m.p. 245-247°C,
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in the form of a white solid after purificatioh by
chromatography, starting from 5-amino-3-cyano-
1-(2,6-dichloro-4-trifluoromethylphenyl)pyrazole and
trichloromethylsulphenyl chloride. -

By proceedinglin a similar manner but replacing the
trifluoromethylsulphenyl chloride by
dichlorofluoromethylsulphenyl chloride, and by thé
addition of a molar equivalent of pyridine to the
reaction mixture after stirring overnight there was
obtained:

5-Amino-3-cyano-4-dichlorofluoromethylthio-~
1-(2,6~dichloro-4-trifluoromethylphenyl)pyrazole, m.p.
178-180°C in the form of a white solid, after
purification by chromatography éiuting with diethyl
ether/hexane (1l:1); from 5-amino-3-cyano-’
1-(2,6~-dichloro-4-trifluoromethylphenyl)pyrazole.

By proceeding in a similar manner but eﬁploying a molar
equivalent of pyridine in the reaction solution there
was obtained:

S-Amino~-3-chloro-1-(2,6~dichloro-4-trifluoromethyl-

-phenyl)-4¥tfifluoromethylthiopyrazole, m.p.

149-150.5°C, in the form of a white solid, after
recrystallisation from hexane from 5-amino-3-chloro-
1-(2,6~-dichloro~-4~-trifluoromethylphenyl)pyrazole.
S-Amino-3-bromo-l-(2,S-dichloro-4-£rif1uoromethyl-
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phenyl)-4-trifluoromethylthiopyrazole, m.p.
154.5-156°C, in the form éf'a white solid, after
recrystallisation f£rom hexane/eghyl acetate and then
from hexane/cyclohexane, starting frém
5-amino-3-bromo-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)pyrazole.
5-Amino-1-(2,6-dichloro-4-trifluoromethylphenyl)-
3-fluoro-4-trifluoromethylthiopyrazole, m.p. 123-126°C,
'in the form of a white solid, starting from
5-amino~1-(2,6~-dichloro-4-trifluoromethylphenyl)-
3-fluoropyrazole.
5-Amino-4-chlorodifluoromethylthio-é-cyano-
l-(2,G-dichloro-4-trif1uoromethylphehy1)PYrazolg, m.p.
167-168°c,.in the form of a white solid, starting from
chlorodifluoromethylsulphenyl chloride. The product
was pu;ifie¢ by high performance liquid chromatography
gmploying a 8 micron irregular column (21.4mm x 25cm)
and eluting with acetonitrile/water (3:2).

Reference Example 1.
5-Amino-3-¢yano-1-(2,6-dichloro-4-£rif1uoromethy1-
phenyl)pyrazole used in the abéve Example was prepared
as follows:

A.suspension of nitrosyl sulphuric acid prepared from
sodium nitrite (7.0g) and concentraied sulphuric acid

(27.5ml1) was diluted with acetic acid (25ml), coocled to
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25°C, and stirred mechanically. To tbis was added a
solution of 2,6-dichloro-4-trifluoromethylaniline -
(21.2g) in acetic acid (SOmlf dropwise over 15 minutes
at 25-32°C. This mixture was heated to 55°C for 20
minutes and poured onto a stirred solution of ethyl
2,3-dicyanopropionate (14.0g) in acetic acid (60ml) and
water (125ml) at 10-20°C. - After 15 minutes, water
(200ml) was added, and the oily layer separated. The
agqueous sclution was then extracted with
dichloromethane (3 x 70ml) and the extracts combined
with the oil and washed with ammonia solugion (to pHY).
The organic phase was then stirred with ammonia (20ml)
for 2 hours, and the dichloromethane layer then
separated. This was washed with water (1 x 100ml), 1N
hydrochloric acid (1 x 100ml), dried over anhydrous
magnesium suiphate, filtered, and evaporated in vacuo
to give an oily solid. Crystallisation from
tocluene/hexane gave the title compound as brown
crystals (20.9g), m.p. 140-142°C.

By proceeding in a similar manner but replacing the
2;6-dichlo;o-4-trifluoromethyléniline by the
appropriately substituted anilines there was'obta;ned:
5=-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethoxy-
phenyl)pyrazole in the form of a faﬁn solid, m.p.
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119-129.5°c, from 2,6-dichloro-4-trif1uorometh6xy—
aniline.
S-Amino-3-cyano-l-(2,s-dichloro-4-dif1uoromethoxy-
phenyl)pyrazole, after washing ﬁhe_initially formed
product as a solution in dichloromethane with saturated
sodium carbonate solution. The titlé compound wﬁs
obtained as a yellow solid.after recrystallisation from
toluene, m.p. 120.5-122.5°C, from
2,6-dichloro-4-difluoromethoxy-

aniline.
S-Amino-l-(2-chloro-4-trifluoromethyiphenyl)-3-cyano-
pyrazole in fhe form of an orange crystalliné solid,
m.p. 133-135°C, from 2-chlofo-4-trif1uoromethylaniline.
5-Amino-3-cya£o-1—(2,4,6-trichlorophenyl)pyrazole in
the form of a 1ight brown solid, m.p. 155-156°C, from
2,4,6-trichlorocaniline. _
5~-Amino-3-cyano-1-(2,6-dibromo-4-trifluoromethyl-
phenyl)pyrazole in the form of a yeliow crystalline
solid, m.p. 142-146‘C,-from 2,6-dibromo=-4-trifluocro-
methylaniline.
S-Amino-l-(2-brcmo-6-chloro-4-£rifluoromethylpheny1)-
3-cyanopyrazole in the fdr@ of a brown crystalline
solid, m.p. 146-148°C, from 2-bromo-6-chloro-4-
trifluoromethyianiline,
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5-Amino~-1-(2-bromo-4-trifluoromethylphenyl)-3-cyano-
pyrazole in the form of a yellow crystalline solid,
m.p. 159-162°C, from 2-bromo-4-trifluoromethylaniline.
5-Aminq-3-chlorc-1-(2,6-dichiéra-4ftrifluoromgthyl-
phenyl)pyrazole, used in Example 1, was prepared as
follows:

A mixture of S5-amino-3-chloro-l-(2,6-dichloro-4-
trifluoromethylphenyl)-4-ethoxycarbonylpyrazole (5.0g)
and hydrochloric acid (6N; 75ml) in glacial acetic acid
(75ml) was heated at reflux for 24 hours. The cooled
reaction mixture was evaporated to low bulk and
basified to pH 12 with sodium hydroxide (2N) and
extracted with diethyl ether (3 x 75ml). The etper
extracts were combined and evaporated in vacuo to give
a mixture of 5-amino and S5-acetamido pyrazoles in the
form of a yel;ow gummy solid (3.5g). This solid was
dissolved in a mixture of hydrochloric acid (6N; 30ml)

and dioxan (60ml) and heated at reflux for 48 hours.

The volatiles were removed in vacuo and the residue

purified by column chromatography using
dichloromethane-hexane (4:1). -Evaporation of the
eluate containing the major component gave the title
compound (1l.3g), m.p. 128-129°C, in the form of an
off-white solid. '
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5-Amino-3-chloro-l-(2,G-dichloro-4-£rifluoromethy1-
phenyl)-4-ethox?carbonylpyrazole,.used above, was -
prepared as follows:

Tertiary-butyl nitrite (15.0g) was added dropﬁise to a
stirred and cooled (0°C) mixture of
3,5-diamino-1-(2,6-dichloro-4-trifluoromethylphenyl)-
4-ethoxycarbcnylpyrazole (50.0g) and cupric chloride
(21.0g) in acetonitrile (600ml) over 10 minutes. The
reaction mixture was stirred for 2 hours at 0°C and 2
hours at laboratory temperature then evaporated to low
bulk and poured into hydrochloric acid (5N; 1500ml).
The resultant solution was extracted with
dichloromethane (3 x 600ml), washed with hydrochloric
acid (2N; 2 x 600ml), dried over anhydrous magnesium
sulphate and evaporated to furnish a brown tar. The
tarry mater;al was removed fromw;he product using a dry
silica chromatoéfaphy eluted with r
dichloromethane-hexane (4:1), further purification by
column chromatography using hexane containing
incfeasing proportions of dichloroﬁethane (60 to 80%)
gave the title compound (15.8§), m.p. 143-146.5°C, in
the form of an orange solid.
3,5-Diamino-1-(2,6~-dichloro-4-trifluoromethylphenyl)-
4-ethoxycarbonylpyrazole, used ébové, was prepared as

follows:
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Ethyl dicyanoacetate potassium sﬁlt (35.2g) was added.
to a stirred suspension of
2,6-dichlofo-4-trif1uoromethy1phenylhydrazine (49g) in
hydrochloric aéid (0.9N; 220ml) and the reaction
mixture stirred and heated at reflux for 18 hours. The
reaction mixture was then cooled to precipitate a solid
which was filtered off,.triturated with diethyl .ether
(250ml) and dried to ine an off-white solid (56q)
which was recrystallised from a mixture of ethyl
acetate and hexane to give the title compound (29.2g),
m.p. 196-197°C, ih the form of an off-white solid.
Ethyl dicyanocacetate potassium salt was prepared as
follows:

A solution of ethyl chloroformate (520g) and
malononitrile (330g) in tetrahydrofuran (500ml) was
added dropwise over one hour to a stirred solution of
potassium hydroxide (560g) and water (2.01) at a
temperature below 40°C (external ice cooling). The
reaction mixture was stirred at laboratory temperature
for 1 hour then cooled to 0°C to precipitate a solid
which was filtered off and dried over phosphorus
pentoxide to give the title compound, (334.4g) in the
form of an off-white solid.
5-Amino-3fbromo-l-(2,6-dichloro-4-trif1uoromethy1-
phenyl)pjrazole, used in the above.Example, was

prepared as follows:
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A mixture of S5-amino-4-carbethoxy-3-chloro-l-(2,6-
dicploro-A-trifluoromethylphenyl)pyrazole (3.3g) and
hydrobromic acid (48%, 30ml) in glacial acetic acid
(50ml) was heated at reflux for 18 hours. The mixture
was evaporated to low bulk, basifiéd with sodium
hydroxide solution (1N} and the product filtered off
and dried (2.9g). Recrystallisation from a mixture of
ethanol.and water gave the title compound (2.5g), m.p.
132.5-134°C, in the form of a colourless solid.
S5-Amino-1-(2,6-dichloro-4-trifluoromethylphenyl)-
3-fluoropyrazole, used'in the above Example was
prepared as follows:

A mixture of S-amiho—l-(2,6-dichloro-4-trif1uoromethyl-
phenyl)=-3-fluoro-4-formylpyrazole (1.5g) in methanol
(40ml) and 2N hydrochloric acid (10ml) was heated under
reflux for 24 hours. After evaporation in vacuo, water
(100ml) was-added, and the mixture extracted with ethyl
écetate (2 x 100ml). The extract was washed with
saturated sodium bicarbonatg solution (50ml), dried
over anhydrous magnesium su;phate, and evaporated in
yacuo.

Purification by chrcmatogriphy eluting with
dichloromethane gave the title compound, m.p.
128-129°C, in the form of a white solid.
5-Amino;l-(2,6fdichloro-4-trif1uoromethy1phenyl)-
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3-fluoro-4-formyipyrazole, used above, was prepared as
follows:

A stirred solution of 5-amino-4-cyano-(2,6-dichloro-4-
trifluqromethylphenyl)-3-fluoro§yrazole (preparation
described in PCT Patent Publication WO 8703-781-3)
(2.2g) in dry tetrahydrofuran (40ml) was treated at
=70°C under nitrogen with a solution of
diisobutylaluminium_hydride (13ml of a 1M toluene
solution). The mixture was allowed to warm to room
temperatu:e over 2 hours, left overnight, and poured
onto a mixture of 2N hydrochloric acid (50ml) and ice
(50g). After stirring for & hour, toluené (25ml) was
added, and the organic layer separated. The agueocus
layer was re-extracted with dichloromethane (2 x
100ml), and the combined organic solution washed with
sodium bicarbonate solution (20ml) and dried over
anhydrous magnesium sulphate. Evaporation ;n vacuo
gave a brown solid (1.5g), which was purified by
chromatography eluting with toluene/ethyl acetate
(98:2) to give the title compound {(1.0g), m.p.
137-139.5°C, in the form of a pale yellow solid.
EXAMPLE 2 |

»

Compounds Nos. 16, 17.
A mixture of anhydrous cupric chloride (1.15g) in

acetonitrile (20ml) was stirred whilsg tért-butyl
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nitrite (0.73g) was added at 0°C. After 10 minutes, a

solﬁtion of 5-amino-3-cyano-l-{2,6-dichloro-4-
trifluoromethylphenyl)-4-trifluoromethylthiopyrazole
(3.0g) in acetonitrile (5ml) waé added at 0°C and the
mixture stirred at 0°C for 2 hours, and then at room
temperature overnight. After evaporation in vacuo the
residue was dissolved in a mixture of dichloromethane
(50ml) and hydrochloric acid (5M; 50ml). The organic
layer was dried over anhydrous magnesium sulphate,
evaporated in vacuo and then purified by
chromatography, eluting with petroleum ether
(b.p.60-80°C)/dichloromethane (2:1). Recrystallisation
of the resultant product from petroleum ether
(b.p.60-80°C) gave 5-chloro-3-cyano-1-(2,E-Eichloro-
4-trifluoromethyiphenyl)-4-trifluoromethylthiopyrazole
(O,SSg) as a white crystalline solid, m.p. 131-132°C.
By proceeding in a similar manner but starting from
3,S-diamino-l-(z,G-dichloro-4-trif1uoromethy1phenyl)-
4-methanesulphonylpyrazole and performing the reaction
at 0°C for 2 hours and then warming to reflux
temperature there was obtained:
S-Amino-3-chloro—1-(2,6-digyloro-4-trif1uoromethy1-
phenyl)-4-methanesulphonylpyrazole, m.p. 177-179°C, in
the form of a white solid, after purification by
chromat&graphy eluting with dichloromethane, and then

recrystallising from toluene/hexane.
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Reference Example 2
3,S-Diamins-l-(z,G-dichlcro-4-trif1uoromethylphenyl)-
4-methanesulphonylpyrazole, used in the above Example,
was p;epared as follows:

Potassium carbonate (ll.7g) was added portionwise to a
stirred mixture of methanesulphonylmalononitrile
hydrochloride (30.0g) in water (150ml).
2,6-Dichloro-4~trifluoromethylphenylhydrazine (41.0g)
was then added and the mixture heated at 100°C
overnight. After cooling the yellow solid was
filtered, washed with water, and recrystallised from
agqueous methanol. This solid was washed thoroughly
with ether, yielding the title compound as a white
solid (14.6g) m.p. 224-226°C.

EXAMPLE 3 '

Compounds Nos. 18, 19, 20, 99.
5-Amino-3~-cyano-1l-(2,6-dichloro-4-trifluocromethyl~-
phenyl)-4-trifluoromethylthiopyrazole (4.0g) was added
to triethyi orthoformate (19.0ml) and
p-toluene/sulphonic acia (0.019g) added.

The mixture was heated under reflux for 21 hours,
cooled, and the triethyl o;thoformate evaporated in
vacuo to give a brown oil as residue. This was
purified by chromatography eluting ﬁitﬂ a mixture of

dichloromethane and hexane (1:1). ' Evaporation of the
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eluates in vacﬁo gave 3-cyano-l-(2,é-dichloro-
4-trifluoromethylphenyl)-5-ethoxymethyleneamino-
4-trifluoromethylthiopyrazole as a colourless solid,
m.p. 70-71.5°C.

By proceeding in a similar manner but replacing the
triethyllorthoformate with triethyl orthoacetate ahd
employing toluene as co-solvent there was obtained:
3-Cyano-1-(2,6-dichloro~4-trifluoromethylphenyl)-
5-ethoxyethylideneamino-4-trifluoromethylthiopyrazole
as a pale yellow solid, m.p. 71-73°C.

By proceeding in a similar manner but replacing the
S5-amino-3-cyano-1l-(2,6-dichloro-4-trifluoromethyl-
phqnyl)-44trifluoromethylthiopYrazole by 5-amino-
3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-
4-methanesulphonylpyrazole, and by employing triethyl
orthoformate and toluene, therq;was bbtainedz
3-C§ano-l-(2,6-dicﬁloro-4-trifluorométhylphenyl)-

5-ethoxymethyleneamino-4-methanesulphonylpyrazole, m.p.

-145-147°C, in the form of a cream solid.-

By proceeding in a similar manner thgre was prepared
from S-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-4-trifluoromethylsulphonylpyrazole and triethyl
orthoformate and in the absence of toluene as

co-solvent:
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3-Cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-
5-ethoxymethy1eneamino-4-trifluo:ométhylsulphonyl--
pyrazole, m.p. 118.8-119.8°C, in the form of a white
solid, and after recrystallisation_from'hexane.

EXAMPLE 4

Compounds Nos. 21, 22, 23, 24, 96.

To a stirred solution of S-amino-3-cyaﬁo-
1-(2,6-dichloro-4-triflucromethylphenyl)-
4-trifluoromethylthiopyrazole (4.0g) and acet&l
chloride (2.3g) in acetoﬁitrile (40ml) at 0°C was added
pyridine (1.3m1).dropwise. The yellow solution was
warmed to room temperature during 45 minutes and then
heated under reflux for 24 hours. The cooled solution
was evaporated in vécuo and the residue dissolved in
dichloromethane (100ml), washed with water (2 x 100ml),
dried over anhydrous magnesium sulphate and evaporated
in vacuo to give a buff solid (4.2g). This was
purified by chromatography eluting with dichloromethane
to give 5-acetamigo-3-cyano-1-(2,6-dichloro-
4-trif1uoromethy1pheny1)-44trifluoromethylthiopyrazole
(2.0g) as a colourless solid, m.p. 217-218°C, after.
recrystallisation from tolyene.

By proceeding in a similar manner bgt replacing the
acetyl chloride by propionyl chloride there was

obtained the following two compounds:



10

15

20

- 93 .
3-Cyano~1-(2,6-dichloro-4-trifluoromethylphenyl)-
S5-bis(propionyl)amino-4-trifluoromethylthiopyrazole,
m.pe. 128-130‘0, in the form of a white crystalline
solid, and 3-cyano-1-(2,G-dichloro-4-trifluoromethy1-
phenyl)-5-propionamido-4-trifluoromethylthiopyrazole,
m.pP. 178.5?182°c, in the form of a pale yellow solid.
By proceeding in a similar manner, but replacing the
5-amino-3-cyano-l-(2,6-dicﬁloro-4-trifluoromethyl—
phenyl)~-4-triflucromethylthiopyrazole by
S-amino-3-cyano~-l1l-(2,6-dichloro-4-trifiuoromethyl-
phenyl)-4-methanesulphonylpyrazole, there was obtainéd:
S-Acétamido;3-cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-4-methanesulphonylpyrazole, m.p. 220-222°C, in
the form of a cream solid.

By proceeding in a similar manner there was obtained
S-acetamido-B-cyano-l-(2,6-dichloro-4-trifluoromgthyl-
phenyl)-4-trifluoromethysulphinylpyrazole, m.p.
208-211°C, in the form of a white solid, from

5-amino-3-cyano-l1l-{2,6-dichloro-4~triflucromethyl-

'phenyl)-4-trifluoromethylsulphinylpyrazole. The

feaction mixture was heated at reflux for 3 hours in

this instance.

"~
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EXAMPLE S

Compounds Nos. 25, 26, 27, 28, 29, 30, 97.

To a stirred solution of S-amino-3-cyano-

_1-(2,6-dichloro-4-trif1uoromethy1pheny1)-

4-trifluoromethylthiopyrazole (5.0g) in dry

' tetfahydrofuran (80ml) stirred under nitrogen at room

temperature, was added sodium hydride (0.36g of an 80%
oil dispersion) during # hour. After a further & hour,
2 drops of lS-crowﬁ-S followed by trimethylacetyl
chloride (l1.6g) was added, and the mixture heated under
reflux for 24 hours. After cooling to 0°¢ a further
addition of sodium hydride (0.15g) followed by
trimethylaéetyl chloride (0.8g) was made, and the
mixture refluxed for another 18 hours. The mixture w;s
cooled, poured onto water (100ml) and éxtracted with
ether (2 x 80ml). The ether extracts were dried

over anhydrous magnesium sulphate, and evaporated in

vacuo to give a yellow oil (6.2g), which was purified

- by chromatography eluting with petroleum

ether/dichloromethane (3:2) to give 3-cyano-
1-(2,6-dichloro-4-trifluoromethylphenyl)-
4-trifluo:omethylthio-S-tr;methylacetamidopyrazole
(0.82g), m.p. 172.5-173.5°C, in the form of a whife
solid. ‘
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By proceeding in a similar manner but replacing the
trimethylacetyl chloride by the appropriate acylating
agents there was prepared: -
3-Cyano~-1-{2,6-dichloro-4-trifluocromethylphenyl)-
5-bis{methoxycarbonyl)amino-4-trifluoromethylthio-
pyrazole, m.p. 135-136.5°C, in the form of a white
solid, using methyl chloroformate.
3-Cyano-1-(2,6~dichloro-4-trifluoromethylphenyl)-
5-bis(ethoxycarbonyl)amino-4~trifluoromethylthio-
yrazole, m.p. 83.2-85.5°C, in the form of a white
solid, using ethyl chloroformaté and performing the .
reaction at ambient temperature.
5-Chloroacetamido-3~-cyano-1-(2,6~-dichloro-
4-trifluoromethylphenyl)-4-trifluoromethylthiopyrazole,
m.p. 175-176°C, in the form of a white solid, using
chloroacetyl chloride, and after purification by
chromatography ﬁnd recrystaliisation from
toluene/hexane.
By proceeding in a similar manner but replacing the
5-amino-3—cyano-l-(2,S-dichlcro-4-trif1uorometh?1-
phenyl-4-trifluoromethylthiopyrazole by S5-amino-
3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-
4-methanesulphonylpyrazole and by the use of
appropriate acylating agents, there was prepared:
3-Cyano-l-(2,6-didhlofo-4-trifluor§methy1phenyl)-
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5-bis{ethoxycarbonyl)amino~4-methanesulphonylpyrazole
in the form of a white solid, m.p. 195-198°C, using
ethyl chloroformate.
3-cYano-1¥(2,6-dichlord-4-trifluOrgmethylphenyl)-
4-methanesulphonyl-5-trimethylacetamidopyrazole in the
form of a white solid, m.p. 245¥247°c, using
trimethylacetyl chloride. .

By proceeding in a similar manner there Qas prepared
from S5-amino-3-cyano-1-(2,6-dichloro-
4-trifluoromethylphenyl)-4-trifluoromethylsulphonyl-
pyrazole and ethyl chloroformate:-

3-Cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-

5-bis(ethoxycarbonyl)amino-4-trifluoromethylsulphonyl-

pyrazole, m.p. 116-116.9°C, in the form of a white
solid, after recrystallisation from toluene/hexane.
EXAMPLE 6

Compounds Nos. 31, 32, 33, 34, 35, 36, 93.

To a mixture of sodium hydride (0.71g of an 80% oil
dispersion) in dry tetrahydrofuran (30ml) was added
5-amino-3-cyano-1-(2,6-dich1pro- _
4-trif1uoromethylphenyl)-4-trifluoromethylthiopyrazole
(4.0g). After 20 minutes, 3 drops of 15-crown-5 was
added and the mixture cooled to 0°C. Methyl iodide
(3.4g) was then added and the mixtufe stirred at 0°C

for ¢ hour, then at room temperature overnight. The
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solvent was evaporated in vacuo and the residue
partitioned between dichloromethane (80ml) and water
(80ml). The organic phase was dried over anhydrous
magnesium sulphate, and evaporated in vacuo to give a
pale yellow solid (4.29qg). Purification by
chromatography eluting with dichloromethane/petroleum
ether (i:l) gave 3-cyano-1l-(2,6-dichloro-4-trifluoro-
methylphenyl)-S-dimethylamino-4-trifluoromethy1thio-
pyrazole (2.1lg), m.p. 109.5-110.8°C, in the form of a
white solid.
By proceeding in a similar manner.but replacing the |
methyl iodide by the appropriate alkyl halides there
was prepared: | _
3-Cyano-1-(2,6-dichloro-4-triflucromethylphenyl)-
S-isopropylamino-4-trifluoromethylthiopyrazole, m.p.
173-175°C, in the form of a cream solid after
purification by chromatography and recrystallisation
from tolugne/ hexane, prepared from iéop;opyl lodide.
3-Cyano-1-(2,6-dichloro-4-trifluocromethylphenyl)-
5-propylamino-4-trifluoromethylthiopyrazole, m.p.

162-163.5°C, in the form of a white solid, and:

3-Cyaﬁo-l-(2,G-dichloro-4-trif1uoromethylphenyl)-
5-dipropy1amino-4-trifluor;hethylthiopyrazolé, m.pe.
72.5-73°C, in the form of a white solid, both compounds
prepared using propyl bromide and performing the
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reaction initially at 0°C and.then at 70°C.
3-Cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)- .
5-bis(propargyl)amino-4-trifluoromethylthiopyrazole,
m‘b. 86-89°C, in the form of a white solid after
recrystallisation from toluene/hexane, prepared from
propargyl bromide. ‘

By proceeding in a similar{manner but replacing the
S-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-4-trifluoromethylthiopyrazole by S-amino-
3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-
4-methanesulphonylpyrazole, and using methyl iodide as
alkylating agent, there was prepared:
3-Cyano-1-(2,6~-dichloro-4-trifluoromethylphenyl)-
5-methylamino-4-methanesulphonylpyrazole in the férm of
a yellow solid, m.p. 169-172°C.

By proceeding in a similar manner but replacing the
S-amino-B-cyané-l-(2,6-dichloro-4-trifluoromethyl-
phenyl)-4-trifluromethylthiopyrazole by 5-amino-
3-cyano-1-(2,6~dichloro-4-trifluoromethylphenyl)-
4-trifluoromethylsulphinylpyrazole and employing dioxan
as solvent and heating under reflux for 5 hours was
obtained 3-cyano-1-(2,6-diéhloro-4-trifluoromethil—
phenyl)-5-dimethylamino-4-£rifluoromethylsulphinyl-

pyrazole, m.p. 154-161°C, in the fprm of a white solid.
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EXAMPLE 7

Compounds Nos. 37, 38, 39, 40, 41,.95.

A suspension of 5-amina-3-cyanof1-(2,6-dichloro-

4-trifluoromethylphenyl)-4-trifluoromethanesulphonyl-
pyrazole (43.8g) was stirred in a mixture of bromoform
(141ml) and dry acetonitrile (63ml). Tert-butyl
nitrite (29.9g) was added dropwise during 5 minutes,
ana the mixture heated at 60-70°C for 2.75 hours.
After cooling to 25°C a further addition of tert-butyl
nitrite (29.9g) was made, and the heating resumed for 2
hours. Evaporation in vacuo gave a yellow oily solid
which was triturated with hexane and filtered off. Two
recrystallisationg from toluene/hexane gave 5-bromo-
3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-
4-trifluo;omethanesulphonylpyrazole as a yellow solid
(34.0g), m.p. 136-137°C.

By proceediﬁg ih a similar manner but replacing the
5-amino-3-cyano-1-(2,6-dichloro-4~-trifluoromethyl-
phenyl)-4-trifluoromethanesulphonylpyrazole by the
following phenylpyrazbles there was obtained:
S-Bromo-B-cyano-l-(2,S-dichloré-4-trif1uoromethy1—
phenyl)-4-tr;f1uoromethyl£niopyrazole, m.p.
161.5-164°C, in the form of a buff solid, from
5-amino-3-cyano-1-(2,6-dichloro-4-tfifluoromethyl-
phenyl)-4-trif1uoromethy1thiopyrazb1e. Acetonitrile
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was not employed as co-solvent for this preparation.
S-Bromo-3-cyano-1-(2,6-dichloro-4-trifluoromethyl--
phenyl)-4-methangsulphcnylpyrazole, m.p. 160.5-162°C,
in the form of a white solid, from 5-amino-3-cyano-
l1-(2,6-dichloro-4~trifluoromethylphenyl)-
4-methanesulphonylpyrazole.
5-Amino-3-bromc-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-4-methanesulphonylpyrazole, m.p. 193-195°C, in
the form of a white solid, from 3,5-diamino-
1-(2,6-dichloro-4—tri£1uoromethylphenyl)-
4-methanesulphonylpyrazole (preparatioh described in
Referehce Example 2), and by replacing the bromoform by
two equivalents of bromine ané by employing chloroform
as solvent. )
3-Bromo-l-(2,6-dichloro-4-trif1uoromethylphenyl)-
4-methanesulphonylpyrazole in the form of white
crystals, m.p. l78-180°c'f:om 3-amino-1l-(2,6-dichloro~-
4-trifluoromethy1phenyl)-4-methanesulphonylpﬁrazole.
By proceeding in a similar manner there was obtained:-
5-Bromo-3-cyano-14(2,6-dichloro-4-trifluoromethyl—

phenyl)-4-trifluoromethylsulphinylpyrazole, m.p.
147-148°C, in the form of & yellow solid. The reaction

was performed at 52°C for 2 hours in this instance.
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Reference Example 3
3-Amino-1-(2,6-dichloro-4~-trifluoromethylphenyl)~ .
4-methanesulphonylpyrazole used in the Example above
was prepared. as follows: _

A solution of 3-tert-butoxycarbonylamino-
1-(2,6-dichlorc-4-trifluoromethylpheﬁyl)-
4-methanesulphonylpyrazole. (6.4g) in ethanol (150ml)
was treated with 50% v/v hydrochloric acid (20ml), and
the mixture refluxed for 1 houf. The solvent was
evaporated in vacuo and the residue dissolved in
dichloromethane, washed with sodium bicarbonate
solution, then with‘water, dried overanhydrous
magnesium sulphate and evaporated in vacuo. The
product was recrystallised from ethyl acetate/hexane to
give the title compound (3.0g) as white crystals, m.p.
222-223°C.
3-tert-Butoxycarbonylamino-1-(2,6-dichloro-
4-trifluoromethylphenyl)-4-methanesulphonylpyrazole was
prepared as follows: -

2 mixture of 3-carboxy-1-(2,6-dichloro- |
4-trif1uorome£hylphenyl)-4-methanesulphpnylpyrazole
(9{49), and thionyl chloride (70ml) and N,N-dimethyl-
formamide (3 drops) was heated under reflux for 2
hours. The solvent was evaporated in vacuo and

re-evaporated in vacuo after addition of dry toluene
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(20ml). The resultant solid was dissolved in dry
acetone (60&1) and stirred, whilst a solution of sodium
azide (2.1g) in water (15ml) was added during 5 minutes
keeping at 10-15°C. After 30 minu;es the mixture was
poured onto water (250ml) and extr#cted with
dichioromethane (3 x 80ml). The combined extract was
washed with water, dried over anhydrous magnesium
sulphate, and evaporated in vacuo at egqual to or below
40°C to give a fawn solid.

The resulting azide was dissolved in dry toluene (80ml)

and heated under reflux for 0.75 hour,iwith smooth

- evolution of nitrogen. After cooling, this was treated

" with tert-butanol (15¢), and the mixture heateéd under

reflux for two hours. After standing overnight at room
temperature and evaporation in vacuo, the resulting
brown_semi solid (9.2g)_was purified by chromatography
on silica (Merck 230-400 mesh, 6.8Nm'=) eluting with '
dichloromethane and ethyl acetate (98:2) to give the
title compound (6.6qg).
3-Carboxy-1-(2,6~dichloro-4-trifluoromethylphenyl)-
4-methanesulphonylpyrazole was prepared as follows:

A mixture of 1-(2,S-dichloEc-4-trif1uoramethylphenyl)-
3-ethoxycarbonyl-4-methanesulphonylpyrazole (14.0g) and
80% sulphuric acid (300ml) waé heated and stirred at

80°C for 4 hours. After standing at room temperature
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overnight, the solution was poured onto excess ice'and
the precipitated sglid filtered off. This was
dissolved in ethyl acetate, washed with water, dried
(anhydrous magnesium sulphate) and_evaporated to give
the title compound as a buff solid (ll.1lg), m.p.
215~216°C.

1-(2,6-Dichloro~-4-trifluoromethylphenyl)-
3-ethoxycarbonyl-4-methanesulphonylpyrazole, used
above, was prepared as follows:

To a solutibn of 5-amino-1-(2,6-dichloro~4-trifluoro-
ethylphenyl)-3-ethoxycarbonyl-4-methanesulphonyl-
pyrazole (17.lg) in dry tetrahydrofuran (130ml) stirred
at room temperature, was added during 2 minutes,
tert-butyl nitrite (33ml). The mixture was heated at '
reflux for 1.5 hours, the solvent evaporated in vaguo,
and the residue dissolved in dichloromethane. Aafter
washing with water, drying (anh§arous mggnesium
sulphate), and evaporation a.yellow solid was obtained.
Recrystallis§tion from toluene-petroleum ether
(b.p.60-80°C) gave the title qompound as yellow
crystals (15.2g), m.p. 183-185°C.
S-Amino-l-(z,6Qdichloro-A-Erif1uoromethy1pheny1)-
3-ethoxycarbonyl-4Qmethanesulphonylpyrazole, used

above, was prepared as follows:
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.To absolute ethanol (20ml) cooled in an ice-water bath

was added sodium hydride (0.25g of an 80% 0il
dispersion), followed by methanesulphonylacetonitrile
(0.99g) and the mixture stirred for & hour. 'A solution
of ethyl chloro(2,6-dichloro-4-trifluoromethylphenyl)-
hydrazonoacetate (3.0g) in absolute ethanol (20ml) was
then added, and stirring continued for 5 hours. The
vellow solid was filtered off (2.55¢g) and ‘
recrystallised from ethanol to give the title compound
as a colourless solid, m.p. 255°C.

Ethyl chloro(2,6-dichloro~-4-trifluoromethylphenyl)-
hydrazonoacetate was prepared as follows:

Sodium gitrite (§,O4g) was added during 15 minutes to
stirred concentrated sulphuric acid (24ml) at 30-50°C.
The solution was cooled to 20°C, and added dropwise
during 15 minutes to a solution of
2,G-dichloro-d-trifluoro- methylaniline (9.2g) in
acetic acid (90ml), maintaining at 35-40°C. This
solution was then cocled to +10°, and added dropwise to -
a stirred solution of anhydrous sodium acetate (549g)
and ethyl chloroacetoacetate (7.0g) in a mixture of
water (72ml) and ethanol (48ml) during 45 minutes_with
cooling such that the temperature was kept at 10°C.
Affer 1 hour at room temperature the mixture was

diluted with water, filtered, and the solid dissolved
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in dichloromethane. This solution was dried over
anhydrous magnesium sulphate, filtered, and evaporated
in vacuo to give the title compound as a white solid
(11.99), m.p. 96-98°C.

EXAMPLE é

Compounds Nos. 42, 43, 44, 45.

A solution of S-amino-3-cyano-l1l-(2,6-dichloro-
4-trifluoromethylphenyl)-4-trifluoromethylthiopyrazole
(4.0g) in drj tetrahydrofuran (20ml) was treated with
tert-butyl nitrite (5.76g) at room temperature. The:
mixture was then heated under reflux for 3 hours and
evaporated in vacuo to give a yellow solid.
Purification by chromatography eluting with petroleum
ether/ dichloromethane (2:1) gave
3-cyano-1l-(2,6-dichloro-4-trifluoromethylphenyl)-
4-trifluoromethylthiopyrazole (3.12g), m.p.
;26.5-128°c, in the form of a white solid.

By proceeding in a similar manner but replacing the
5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-4-trifluoromethylthiopyrazole by the following
phenylpyrazoles, there was obtained:
3-cYano-1-(2,6-dich10ro-4-;rifluoromethylphenyl)-
4-trif1ucromethanesulﬁﬁonylpyrazole, m.p. 149-151°C, in
the form of a white solid, from 5-ahino-3-cyanc-

1-(2,6-dichloro-4~trifluoromethylphenyl)-
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4-trifluoromethanesulphonylpyrazole. The product was
obtained after 29 hours heating under reflux, followed
by purification by chromatography and recrystallisation
from toluene/hexane. | .
3-Cyano-1-(2,6~-dichloro~-4~trifluoromethoxyphenyl)~
4-trifluoromethylthiopyrazole, m.p. 64-65°C, in the

~form of a white solid, from 5-amino-3-cyano-

1-(2,6-dichloro-4-trifluoromethoxyphenyl)-
4-trifluoromethylthiopyrazole.
3-Cyano-1-(2,6-dichloro-4~-trifluoromethylphenyl)-
4-methanesulphonylpyrazole, m.p. 147-150°C, in the form
of yellbw crystals, from 5-amino-3-cyano-'
1-(2,6-dichloro-4-trif1uorométhylpheny1)-
4-methanesﬁlphonylpyrazole. .

EXAMPLE 9

Compounds Nos. 46, 47, 48, 49, 50, 94.

To ﬁ solution of 5-amino-3-cyano-1-(2,6-dichloro-
44trif1uoromethylpheny1)-4-trifluoromethylfhiopyrazole
(3.0g) .in chloroform (SOml) stirred at room
temperature, was added iodine (3.61g). Tert-butyl
nitrite (1.43g) was then added and after } hour the
mixture was heated under rgflﬁx for 2 hours, then left
at room temperature overnight. The solid was filtered
off, washed with dichloromethane (50ml) and the
combined filtrate washed with sodium thiosulphate
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solution (2 x 50ml) and then with water (50ml). After
drying over anhydrous magnesium sulphate, the solution
was evaporated in vacuo to give a yellow solid (3.89),
which was purified by chromatography eluting with
petroleum ether/dichlorqmethane (2:1).
Recrystallisation from toluene/hexane gave
3-cyano-1-(2,6-dichloro-4~trifluoromethylphenyl)-
5-iodo-4-trifluoromethylthlopyrazole, m.p.
187.3-188.3°C, in the form of a white solid.

By proceeding in a similar manner but replacing the
5-amino-3-cyano-1l-(2,6-dichloro-4~-triflucromethyl-
phenyl)-4-trifluorcmethylthiopyrazole by the following
phenylpyrazoles, there was obtained:
3chano-l-(2,6-dichloro-4-trifluoromethylphenyl)-
5-iodo-4-trifluoromethylsulphonylpyrazole, m.p.

180-181°C, in the form of a white solid; from 5-amino-

3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-
trifluoromethanesulphonylpyraiole. In this instance
the reaction mixture was heated under reflux for 24
hours.
S-amino-1-(2,6-dichloro-4-trifluoromethylphenyl)-
3-iodo-4~-methanesulphonylpyrazole, m.p. 225-227°c, in
the form of a brown solid;”from 3,5-diamino-
1-(2,6-dichloro-4-trifluoromethylphenyl)-

4-methanesulphonylpyrazole. The reaction mixture was
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heated under reflux for 4% hours in this case.
1-(2,6-Dichloro-4-trifluoromethylphenyl)-3-iodo-
4-methanesulphonylpyrazole; in the form of a cream
solid, m.p. 150-151°C, prepared from 3-amino-
1-(2,6-dichloro-4-trifluoromethylphenyl)-
4-methanesulphonylpyrazole (preparation described in
Reference Example 3). '
1-(2;6-Dichloro-4-trif1uor$methylphenyl)-3-iodo-
4-trifluoromethylthiopyrazole, m.p. 80-81.5°C, in the
form of a white solid, prepared from 3-amino-
1-(2,6-dichloro-4~-trifluoromethylphenyl)-
4-trifluoromethylthiopyrazole.

The reaction was performed using dry acetonitrile as

solvent and at a temperature of 0-5°C initially and
then at ambient temperature for % hour.

By proceeding in_a similar manner there was obtained:-
3-Cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-
5-iodo-4-trifluoromethylsulphinylpyrazole, m.p.
165-166°C, in the form of a pale yellow solid; from
S-amino-3-cyano-1-{2,6-dichloro-4-trifluoromethyl-
phenyl)-4-trifluoromethylsulphinyl pyrazole.
Reference Example 4 .
3-Amino-1-(2,6-dichloro-4-triflucromethylphenyl)-
4-trifluoromethylthiopyrazole, used in the above

Example was prepared as follows:
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3-tert-Butoxycarbonylamino-l-(2,G-dichloro-4-trif1ﬁoro-
methylphgnyl)-4-trifluorgmethylthiopyrazole (3.45qg)
dissolved in dry acetonitrilé (QOml) was treated with
iodotrimethylsilane (2.6g) added d:opﬁise under
nitrogen. After stirring for 45 minutes, methénol
{10ml) was added, and after a further 15 minutes the
solution was concentrated in vacuo to give a dark gum.
This was dissolved iﬁ dichloromethane (100ml), washed
with a solution of sodium sulphite (50ml), then with
water (50ml) and dried over anhydrous magnesium
sulphate. Evaporation of the dichloromethane gave the
title compound (2.6g), m.p. 130-135°C, as an off white
solid.

3-tert~-Butoxycarbonylamino-1-(2,6-dichloro~4-trifluoro-

-methylphenyl)-4-triflueromethylthiopyrazole used above,

‘was prepared as follows:

1-(2,6-Dichloro-4-trif1uorometh;iphenyl);4-trif1ucro-
methylthiofyrazole-3-carboxylic acid (5.6g) was '
dissolved in dry N,N-dimethylformamide (50ml) and
triethylamine (l1.33g) added. After cooling to 5°C, a
éolution of diphenylphosphorylézide (3.639) in
N,N-dimethylformamide (20m}) was added. When the
solution had reﬁched ambient temperature, it was heated
to 35°C for 24 hours. After evaporétion in vacuo at a

temperature kept below 40°C, a solution of sodium
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chloride (5g) in water (100ml) was added, and the
suspension extracted with ether (3 x 100ml). The -
combined extracts were washed with water (50ml), dried
over anhydrous magnesium sulphate and evaporated to
give 1-(2,6-dichloro-4-trifluoromethylphenyl)-
4-trifluoromethylthiopyrazole-3-carboxylic acid azide |
(5.4g). A solution of this in dry toluene (200@1) was
heated under reflux with stirring for 1.5 hours,
tert-butanol (35ml) was added, and reflux continued for
4 hours. After evaporation in vacuo the residue was
purified by chromatography eiuting with dichloromethane
to'give the title compound (3.3g) as an off-white
solid, m.p. 122-125°C.
1-(2,6-Dichloro~4-trifluoromethylphenyl)~4-trifluoro-
methylthiopyrazole-3-carboxylic acid used above, was
prepared as follows:

A solution of sodium hydroxide (1.73g) in water (50ml)
was added to a suspension of 1-(2,6-dichloro-

4-trifluoromethylphenyl)-3-ethoxycarbonyl-4-trifluoro-

-methylthiopyrazole (6.8g) in ethanol (70ml), and the

mixture heated under reflux fof.li hours. The Folvent
was evaporated in vacuo, water (250ml) added, followed
by concentrated sulphuric acid to pHl1l. The produét was
filtered off, washed with water (106m1) and dried at .
120°C in vécuo giving the title compound (5.7g) as a
grey solid, m.p. 175-177°C.
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1-(2,6-Dichloro-4-trifluoromethylphenyl)~-
3-ethoxycarbonyl-4-trifluoromethylthiopyrazole used
above, was prepared by following the procedure of
Example 8 by replacing the 5-amino-
3-cyano-1-(2,6-dich10ro-4-trifluorémethylphenyl)-
4-trifluoromethylthiopyrazole by
5-amino-1-(2,6~-dichloro-4-trifluoromethylphenyl)-
3-ethoxycarbonyl-4-trifluoromethylthiopyrazole. The
title compound was obtained as an off white solid, m.p.
125.5-126°C. |
5-Amino-1-(2,6-dichloro-4~-trifluoromethylphenyl)-
3-ethoxycarbonyl-4-trifluoromethylthiopyrazole used

above, was prepared by the procedure described in

_Example 1, and obtained in the form of a white solid,

m.p. 213-214°C after purification by chromatography;
from S-amino-l-(2,6-dichloro-4-trifluoromethylphenyl)-

'3-ethoxyéarbony1pyrazole.

E-Amino-l-(2,6-dichloro-4-trifluoromethylphenyl)-
3-ethoxycarbonylpyrazole was prepared as follows:
A-solution of 3-cyano-2-hydroxyprop-2-enoic acid ethyl
ester sodium salt (50.0g) [C.A.57:166044 N.S. Vulfson
et al)] in cold water (500ml) was stirred whilst cold
sulphuric acid (2N) was adaed_to pEl. The solution was
extracted with ether (2 x 400ml) énd the extract washed

with water (200ml), dried over anhydrous magnesium
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sulphate, and evapdrated in vacuo to give a vellow o0il
(29.4g). A solution of this in ethancl (400ml) was
treated with 2,6-dichloro-4-trifluoromethylphenyl-
hydrazine (5l1l.1g), and the solution heated undér reflux
overnight. After cooling, the solution was evaporated
in vacuo to give an orange solid. Recrystallisation
from tolﬁene/hexane gave the title compound as a fawn
solid (40.2g), m.p. 179-181°C.

EXAMPLE 10

Compounds Nos. 51, 52, 53, 54, 55, 56, 57, 58, 59, 60,

61, 62, 91.

A partial solution of 5-amino-3-cyano-1l-(2,6-dichloro-
4-trifluoromethylpheny1)-4-trifluoromethylthiopyrazole
(4§.Og) in chloroform (600ml) was stirred mechanically
and treated with m-chloroperbenzoic acid (6l1.4g). The
mixture was stirred and heated under reflux inlan
atmosphere of nitrogen for 3.5 hours. After cooling,
an additional amount of m-chloroperbenzoic acid (12.3g)
was added,_and reflux continued for 1 hour. The cooled
mixture was diluted with ethyl acetate (600ml), washed
with a solution of sodium metabisulphite (2 x 250m1),
then with sodium hydroxide*solution (2 x 250m1) and
finally with water (1 x 500ml). The organic layer was
dried over anhydrous magnesium sulpﬁate,.filtered, and

evaporated in vacuo to give a fawn solid.
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Recrystallisation from toluene/hexane/ethyl acetate
gave S5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)—4-trif1uoromethanesulphqnylpyrazole as white
crystals (37.0g) m.p. 219-221.5°C.

A stirred solution of 5-ahino-3-cyano-l-(2,6-dichloro-
4-trif1uoromethylpheny1)-4-trifluoromethy;;hiopyrazole
(10.0g) in dichloromethane. (100ml) was treated with
m—chloropérbenzoic acid (4.5g). After stirring
overnight additional m-chloroperbenzoic acid (l.6g) was
added in 2 portions, and left for 2 days. The reaction
product was diluted with ethyl acetate (30ml) and then
washed in turn with sodium sulphite solution (50ml),
sodium carbonate solution (50ml) and with water (50ml).
After drying over magnesium sulphate, this was filtered
and evaporated iﬁ vacuo. Purification by
chromatography on silica eluting with dichloromethane
gave 5-amino-3-cyano-l-(2,Gidichloro-4-trifluoromethyl-
phenyl)-4-trif1uoromethy1sulphinylpyrazole as a white
solid (6.0g), m.p. 200.5-201°C.

By proceeding in a similar manner and by replacing the
abovementioned phenjlpyrazoles'by the appropriate
phenylpyrazoles there was prepared:
5-Amino-3—cyano-1-(2,6-dichloro-4-trifluoromethoxy-
phenyl)f4-trif1uoromethane-sulphonyipyrazole, nm.p.
210-211.5°C, in the form of a white solid, and



10

15

20

25

- 114 -

5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethoxy-
phenyl)F4-trif1uoromethy1sulphinylpyrazole, m.p.
179-180°C, in the form of a white solid.

Both of the above two compounds being prepared from
5-amino-3-cy#no-1—(2,6-dichloro-4-trifluoromethoxy-
phenyl)-4-trifluoromethylthiopyrazole by the use of an
appropriate quantity of m-chloroperbenzoic acid.
3-Cyano-1-(2,6-dichloro~4~-trifluoromethylphenyl)-
4-trifluoromethylsulphinylpyrazole, m.p. 142.5-144.2°C,
in the form of a white solid, from 3-cyano-
1-(2,6-dichloro-4~-trifluoromethylphenyl)-
4-trifluoromethylthiopyrazole and by performing the
reaction at 40-50°C for 20 hours.
5-Amino-3~-cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)~4-(l-methylprop-2-ynylsulphinyl)pyrazole,
136.6-137.2°C, in the form of a white solid, from
S-amino-B-cyano-l-(Z,6-dichloro-4-trifluoromethyl-
phenyl)-4-(l-methylprop-zfypylthio)pyrazole.
5-Amino-3-6yano-l-(2,6-dichloro-4-trifluoromethyl-
phenyl)-4émethylsulphinylpyrgzole, m.p. 176=-177°C, in
the form of a fawn crystalline.solid; prepared from
5-amino-3-cyano-1-(2,6~-dichloro-4-trifluoromethyl-
phenyl)-4-methylthiopyrazole.
S-Amino-3-cyano-1-(2,6-dichloro-4;tfifluoromethy1-
phenyl)-4-isopropylsulphinylpyrazole, m.p. 187-188°C,
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in the form of a white solid; prepared from 5-amino-~
3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)- -
4-isopropylthiopyrazole.

.S-Amino-3-bromo-l-(2,6-dich19ro-4-trifluoromethyl;

phenyl)=-4-trifluoromethylsulphinylpyrazole, m.p.
179-180°C, in the form of a white solid; prepared from
S-amino-3-bromo-1l-(2,6-dichloro~-4-trifluoromethyl-
phenyl)=-4-trifluoromethylthiopyrazole.
S-Amino-4~-tert-butanesulphonyl-3~cyano-1l-(2,6-dichloro-
4-trifluoromethylphenyl)pyrazole, m.p. 183-184°C, in
the form of a pale yellow solid; prepared from ‘
5-amino-4-tert-butylthio-3-cyaho-14(2,6-dichloro-
4-trifluoromethyphenyl)pyrazole employing 2 mo;ar
equivalents of m-chloroﬁerbenzoic acid in chloroform
and at-room temperature for 4 hours.

By proceeding in a similar manner there was prepared:-
5-Amino-3-chloro-1-(2,6-dichloro-4-trifluromethyl-
phenyl)=-4-trifluromethanesulphonylpyrazole, m.p.
162-164°C, in the form of a white solid, from 5-amino-
3-chloro-1-(2,6-dichloro-4-trifluoromethylphenyl)-

. 4-trifluoromethylthiopyrazole.

3-cYano-1-(2,6-diéh10ro-4-trifluoromethylphenyl)-
5-prcpylamino-4-trif1uoromethanesulphonylpyrazole, m.p.
49-65°C, in the form of a yellow solid; prepared from
3-cyano—1-(2,S-dichloro-4-trifluorbmethylphenyl)-



>}

'\/: %

10

15

20

25

- 116 -

5-propylamino-4-trifluoromethylthiopyrazole at room
temperature.
S-Acetamido-B-cyano-l-(2,S-diehloro-4-trifluoromethyl-
phenyl)-4-trif1uoromethanesulphenylpyrazole, m.p.

- 174-175.9°C, in fhe form of a white solid; prepared

from S~-acetamido-3-cyano-1l-(2,6-dichloro-4-trifluoro-
methylphenyl)-4~-trifluoromethylthiopyrazole employing 2
molar equivalents of m-chloroperbenzoic acid and
heating under reflux in_chloroform for 20 hours.
EXAMPLE 11 |

Compounds Nos. 63, 64.

Trifluorcacetic anhydride (6.0ml) was added dropwise
during 15 minutes to a stirred mixture of 85% hydrogen
peroxide (0.96ml) in dichloromethane (20ml) at 0-10°C.
The mixture was warmed to 20°C for 5 minutes, and a

suspension of 3-amino-l-(2,6-dichloro-4-trifluoro-

methylphenyl)-4-methanesulphonylpyrazole (2.0g) in

dichloromethane (20ml) was added during 5 minutes. The
solution was then heated under reflux for 1 hour and
left at room temperature overnight. This was poured
onto water (100ml) and the organic layer washed in turn
with sodium metabisulphite;solution (30m1) and sodium
bicarbonate solution (30ml), and then dried over
anhydrous magnesium sulphate. Evaporation in vacuo

gave, after recrystallisation from dichloromethane/
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toluene/hexane, 1-(2,6-dichloro~-4-trifluocromethyl-
phenyl)-4-methanesulphonyl-3-nitropyrazole, m.p.
190-192°C, in the form of a white solid.
By proceeding in a similar manner but replacing the
3-amino-1-(2,Sldichloro-4-trifluoromethylphenyl)-
4-methanesulphonylpyrazole by 3,5-diamino-
1-(2,6-dichloro~-4~-trifluoromethylphenyl)-
4-methanesulphonylpyrazole there was prepared:
5-amino-1~(2,6-dichloro-4-trifluoromethylphenyl)-
4-methanestlphonyl-3-nitropyrazole in the form of a
cream solid, m.p. 190-192°C. The oxidation was
performed initially at 0°C and then warmed to room
temperature for 1.5 hours. Purification by
chromatograph; eluting with dichloromethane, and
recrystallisation from toluene was necessary in this
case. _
EXAMPLE 12

Compound No. €5.

A stirred mixture of 85% hyd:ogen peroxide (0.31g) and
dichloromethahe (20ml) was treated with trifluoroacetic.
anhydride (2.lg) dropwise at -10°C. After 15 minutes
the mixture was allowed toﬁréach room temperature, and
stirred for a further 15 minutes. After re-cooling to
0°C, a solution of 3-amino-l-(2,6-dichloro-4-trif1uoro-

methylphenyl)-4~-trifluoromethylthiopyrazole (1.0g)
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[preparation described in Reference Example 4] in
dichloromethane (20ml) was added, and the solution.
allowed to warm to room temperature. After 2 hours, an
additional quantity of trifluoroperacetic acid
[prepared as above using 85% hydrogen peroxide (0.31g);
dichloromethane (20ml) and trifluoroacetic anhydride
(2.1g) ] was added. The mixture was stirred overnight,
then poured onto water (50ml), and the dichloromethane
layer washed in turn with 5% sodium sulphite soclution
(30ml), sodium bicarbonate solution (30ml) and with
water (30ml). This solution was then dried over
anhydrous magnesium sulphate, and evaporated in vacuo
to give a green gum (0.8g). Purification by |
chromatography eluting with dichloromethane/hexane
(3:2) gave 1-(2,6-dichloro-4~-trifluoromethylphenyl)-
3-nitro-4-tr;f1uoromethy1sulphinylpyrazole (0.3g),
m.p. 124-130°C, in the form of a pale green solid.
EXAMPLE 13

Compounds Nos. 66, 67.

Phosphorus oxychloride (20ml) was added to
5-aminc-1-(2-b£omo-6-chloro-4-frifluoromethylphenyl)-
3-carbamoyl-4-methanesulphonylpyrazole (4.0g) and the
solution heated at 50-60°C for 3.25 hours, and left at
room temperature overnight. The miiture was cautiously

added to vigorously stirred water (200ml), and the



10

15

20

25

- 119 =

precipitated mo0lid collected and dried in vacuo.
Recrystallisation from toluene/ethanol gave
S-amino-l-{2=bromo-6-chloro-4-trifluorcmethylphenyl)-
3-cyano-4-methanesulphonylpyrazole as buff crystals,
m.p. 235-238°C.

By proceeding in a similar manner to that described
above but replacing the S5-amino-1-{2-bromo-6-chloro-
4-trifluoromethylphenyl)f3-carbamoy1-
4-methylsulphouylpyrazole-by S-amino-3-carbamoyl-
l-(2,6-dichloro—4-trifluoromethoxyphehyl)-
4-methanesulphonylpyrazole there was obtained:
5-Amino-1-(2,6-dichloro-4-trifluoromethoxyphenyl)-
3-cyano-4-methanesulphonylpyrazole in the form of a
white solid, m.p. 202.5-203.5°C.

Reference Example 5 _
5-Amino-3-carbamoglél-(2,6-dichloro-4-trif1uoromethoxy-
phenyl)-4-methanesulphonylpyrazole, used above, was '
prepared as follows:

suspension of S5-amino-3-carboxy-1-(2,6-dichloro-
4-trif1uorcmethoxyphenyl)-4-methanesulphonylpyrazole
(40.09) in toluene (160ml) was treated with thionyl
chloride (150ml) and the mixture heated under reflux
with stirring for 3 hours. The sqlgtion was evaporated
in vacuo and xre-evaporated aftér addition of toluéne

(iOOml). The resultant acid chloride was dissolved in
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tetrahydrofuran (200ml) and this solution added
dropwise during 15 minutes to stirred ammonia solution
(300ml), with cooling at 5-10°C throughout. After
standing overnight, water (250ml) was added and the

- solution extracted with ethyl acetate (3 x 100ml). The

combined extract was washed with water (2 x 250ml),

dried over anhydrous magnesium sulphate, and evaporated

in vacuo to give a solid (54.9g). The title compound

(19.3g) was obtained in the form of a white solid, m.p.
219-220°C, after recrystallisation from ethyl
acetate/hexane.

By proceeding in a similar manner but replacing the
5-amino-3-carboxy-l1l-(2,6-dichloro-4-trifluoromethoxy-
phenyl)-4-methanesulphonylpytazole by
5-amino-l-(2-bromo-6~chloro-4-trifluoromethylphenyl)-

3-carboxy-4-methanesulphonylpyrazole there was

obtained:
5-Amino?1-(Z;brémo-6-chloro-4-trifluoromethy1pheny1)-
3-carbamoyl-4-methanesulphonylpyrazole, m.p. 250-253°C,
in the form of a grey-brown powder.
5-Amino-3-carboxy-l—(2,6-dichloro-4-trifluoromethoxyf
phenyl)-4-methanesulphonylpyrazole, used above, was
prepared by using the method employed to preﬁare
3-carb02y-l-(2,5-dichloro-4-trif1uoromethy1pheny1)-
4-methanesulphonylpyrazole by replacing the
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1-(2,6-dichloro-4-trifluoromethylphenyl)-
3-ethoxycarbonyl-4-methanesulphonylpyrazole (Reference
Example 3) by 5-amino-1-(2,6-dichloro-
4-trifluoromethoxyphenyl)-3-~ethoxycarbonyl-
4-methanesulphonylpyrazole. It was obtained in the
form of a white solid, m.p. 195-196°C.
S-Amino-l-(2-bromo-s-chloro-4-trif1uoromethylpheny1)-
3-carboxy-4-methanesulphonylpyrazole, used above, was
prepared as follows:
5-Amino-1l-(2-bromo-6-chloro-4-trifluoromethylphenyl)-
3-ethoxycarbonyl-4-methahesulphonylpyrazole (8.0g) was
heated under reflux with 48% hydrobromic acid (75ml) in
acetic ac@d-(?Smlf for 3 hours. After cooling
overnight, this was evaporated in vacuo, and the
residue triturated with aqueous sodium bicarbonate.
The title compound was obtained'gs a grey powder
(6.6g), m.p. 130-133°C, after d;fing in vacuo.
5-Amino-1-(2,6-dichloro-4-trifluoromethoxyphenyl)-
3-ethoxycarbony1-4-methanesulphcnylpyrazole, used
above, was'prepared'by the procedure of Reference’
Example 3 by replacing ethyl cﬁloro (2,6-dichloro~
4-trifluoromethylphenyl thydrazonoacetate by ethyl
chloro (2,6-dichloro-4-trifluoromethoxyphenyl)-
hydrazonoaceﬁate. It was obtained in the form of a

light brown solid, m.p. 207°C. .



10

15

20

+ 25

- 122 -.

S-amino~1l~(2-bromo-6-chloro-4~-trifluoromethylphenyl)-
3-ethoxycarbonyl-4-methanesulphonylpyrazole, used -
above, was prepared similarly from ethyl chloro
(2-bromo-6-chloro-4-trifluorome£hy1pheny1)r
hydrazonoacetate. It was obtained as a white solid,
m.p. 255.5-256.5°C.

Ethyl chloro (2,6-dichloro-4-trifluoromethoxyphenyl)-
hydrazonoacetate, used above, was prepared by tﬁe
procedure of Reference Example 3 by replacing.
2,6-dichloro-4-trifluoromethylaniline by
2,6-dichloro-4-trifluorémethoxyaniline, and was
obtained as a brown solid, m.p. 55-58°C.

Ethyl chloro (2-bromo-6-chloro-4-trifluorocmethyl-
phenyl)hydrazonoacetate, used above, was prepared
similarly from 2-bromo-6-chloro-
4-trifluorcmethylaniline, and was obtained as a buff
solid, m.p. 116.5-117.5°C.

EXAMPLE 14

Compound No. 68.

A solution of sodium ethoxide prepared from sodium
(0.36g) and absolute ethanol (50ml) was treated at room
temperature with methanesu}phonyl acetohitrile (1.88qg)
and stirred for 1 hour. .To this was then added
dropwise with stirring, a solution of .
l-chloro-1-(2,6-dichloro-4~trifluoromethylphenyl)-
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hydrazonopropan-2-one (5.0g) in ether (50ml). After
stirring overnight the solution was diluted with water
(100ml), extracted with ether (3 x 50ml), and the
combined ethereal extracts dried over anhydrous
magnesium sulphate, and evaporated in vacuo to give a
brown solid. Recrystallisation from toluene/hexane
gave 3-acety1-5-amino-1-(2;S-dichloro-
4-trifluoromethylphenyl)-4-methanesulphonylpyrazole
(2.56g) in the form of a buff solid, m.p.
176.7-178.9°C. |
1-Chloro-1-(2,6-dichloro-4-trifluoromethylphenyl)
hydrazonopropan-2-one, used above, was prepared by the
procedure described in Refereince Example 3, but
;eplacing the ethyl chloroacetoacetate by -
3-chloropentan-2,4—dione. It was obtained in the form
of a light brown solid, m.p. 77-79‘;, after
recrystallisation from petroleum ether b.p.60-80°C,
EXAMPLE 15 _

Compounds Nos. 69, 70, 71, 72, 73, 74, 75, 76, 77, 78,
100.

A solution of 5-amin6-3-cyano-i-(Z,G-dichloro-
4-trifluoromethylphenyl)-4=thiocyanatopyrazole (3.1lg)
in methanol (50ml) was stirred under nitrogen at -7°C
and methyl iodide (5.25ml) édded. A solgtion of
potassium hydroxide (0.92g) in water (10ml) was then
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added dropwise during 10 minutes, keeping the mixture
below 0°C. After stirring at room temperature for-3
hours, the mixture was neutralised by the addition of
carbon dioxide pellets, fol;owed by water (180ml). The
precipitated solid was filtered off, and recrystallised
from toluene/hexane (2:1). 5-Amino-3-cyano-
1-(2,6-dichloro-4-trifluoromethylphenyl)-

4-methylthiopyrazole was obtained as a brown

crystalline solid (1.94g), m.p. 170-172°C.

By proceeding in a similar manner but replacing the
methyl iodide by the following aikyl halides there was
obtained: '
5-Amino-3-cyano-l1l-(2,6-dichloro-4-trifluoromethyl-
phenyl)=-4-ethylthiopyrazole in the form of a yellow
solid, m.p. 158-160°C, by using ethyl iodide and
agueous ethanol_as solvent.
S-Amino-3-cyano-1-(2,6-dichloro-4-triflucromethyl-
phenyl)-4-propylthiopyrazole in the form of a pale
brown solid, m.ﬁ; 123-124°C, by using propyl bromide
and agueous dioxan as solvent.
S-AminOfS-cyano-l-(2,S;dichloro-4-trifluoromethyl-
phenyl)-4-isopropylthiopyrazole in the form of a pale
brown solid, m.p. 168-169‘2, by using isopropyl bromide

and agueous isopropyl alcohol as solvent.
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5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethy1-
phenyl)-4-(2-methylpropylthio)pyrazole in the form of a
pgle brown solid, m.p. 134-137°¢, by using
l-iodo-2-methylpropane and agqueous dioxan as solvent.
5-Amino-3-cyano-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-4-(l-methylpropylthio)pyrazole in the form of a
pale brown solid, m.p. 152.5-154°C, by using
2-iodobutane and aqueous dioxan as solvent. The
product was purified by dry column chromatography on
silica eluting with hexane/diethylether (1l:1).
4-2llylthio=-5-amino-3-cyano-1-(2,6-dichloro-
4-trifluoromethylphenyl)pyrazole in the form of a pale
brg@n solid, m.p. 140-141'c, by using allyl bromide and
agueous dioxan a§ solvent. The product was purified by
chromatography eiuting with hexane/diethyl ether (1l:1),
followed by,regrystallisatibn from toluene. '
S-Amino-B-cyano-l-i2,6-dichloro-4-trifluoromethyl-

phenyl)-4-(prop-z-ynylthio)pyrazole in the form of a

-brown solid, m.p. 161-163°C, by using propargyl bromide

and aqueous methanol as solvent. .
S-Amino-s-cyano-l-(2,6-dichlor6-4-tr1fluoxomethyl-
phenyl)-4-(l-methylprop-2-ynylthio)pyrazole in the form
of a white solid, m.p. 134-135.6°C, by using
3-bromobut-i-yne and agueous methanol as solvent. The

product was purified by chromatography eluting with
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diethyl ether/hexane (l:1), followed by
recrystallisation from toluene/hexane.
S-Amino-B-bromo-l-(2,6-dichlor6e4-trifluoromethyl—
phenyl)-4-methylthiopyrazole in the forﬁ of a white
solid, m.p. 117-119°c; by using methyl iocdide and
aqueous methanol as solvent. The product was purified
by chromatography eluting with dichloromethane.

By proceeding in a similar manner there was prepared:
S-Amino-4-(Z-Ehloro-l,1.z-trifluoroethylthio)-3-cyano-
1-(2,6-dichlqro-4-trif1uo:omethy1phenyl)pyrazole, m.p.
116-118°C, in the form of a white solid, by using

chlorotrifluoroethylene and agqueous dioxan as solvent.

The product was purified by chromatography eluting with

dichloromethane, and subseguent recrystallisation from
toluene/hexane (3:10).

Reference Example 6
5-Amino-3-cyano-l-(2,6-dichloro~-4-trifluocromethyl-
phenyl)-4-thiocyanatopyrazole, used above, was prepared
as follows:

A suspension of potassium thiocyanate (4.99g) in
methanol (75ml) was stirred at.-78°c. Bromine (0.8ml)
dissolved in methanol (10ml) was then added dropwise
during 25 minutes. After a further 20 minutes, a
solution of S-amino-3-cyano-1-(2,6-dichloro-

4-trifluoromethylphenyl)pyrazole (S.Og) in methanol
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(50ml) was then added over 30 minutes. The mixturé was

stirred at -78°C and then allowed to warm to room -
temperature for 3 hours, before pouring onto water
(250ml). The precipitated solid was filtered off,
washed with water, and recrystallised from
toluene/hexane to give the title compound (3.1g) as a
white solid, m.p. 179-182°C.

By proceeding in a similar mahner but replacing the
5-amino-3-cyano-1-(2,S-dichloro-4-trifluoromethyl-
phenyl)pyrazole in the above Reference Example by
S-amino-3-bromo-1-(2,6~dichloro-4-trifluoromethyl-
phenyl)pyrazole, there was obtained:
5-Amino-3-bromo-l1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-4-thiocyanatopyrazole in the form of a white
solid, m.p. 162-163.5°C, after purification by
chromaﬁography, eluting with dichloromethane.

The preparation of 5-amino-3-br;ho-l-(2,ﬁ-dichlorc-
4-trif1ubromethylphenyl)pyrazole, used above, is
described in Reference Example 1.

EXAMPLE 16

Compound No. 79.

To a stirred solution of 5:amino-3-cyano-
1—(2,6-dichloro-4-trifiuoromethylphenyl)-
4-thiocyanatopyrazole (5.0g) in dry'digthyl ether

(70ml) at 0°C under an atmosphere of nitrogen, was
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added dropwise a solution of tert- butylmagnesium
chloride (7.92ml of a 2M solution in dry ether). The
solution was then allowed to reach room

temperature, and the stirring continued for 3 hours.
Water (40ml) was thén added and the mixture stirred for
15 minutes. The ethereal layer was separated, washed
with water (50ml), dried over anhydrous magnesium
sulphate, and evaporated in vacuo to give a brown
solid. Purification by chromatography eluting with

dichloromethane/petroleum ether (3:1) gave

'5-amino-3-cyano-1-(2,6-dichlorc-4-trif1uoromethyl4

phenyl)~-4-tert-butylthiopyrazole (2.62g), m.p.
196-198.5°C, in the form of a pale yellow solid.
EXAMPLE 17

Compounds Nos. 80, 81.

A solution of 5-amino-3-bromo-l1-(2,6-dichloro-
4-trifluorcmethylphenyl)-4-methylthiopyrazole (2.0g)
[preparation described in'Example 15] in methanol
(45ml) at =-25°C was treated with a rapidly added
soluﬁion of potassium hydrogen persulphate (l.66g),
followed.immediately by the addition of water (22ml).

The mixture was stirred for 30 minutes at 0°C, and

potassium hydrogen persulphate (0.49) added. After 2%

hours stirring at room temperature, the mixture was

poured onto water (300ml) and satufated sodium
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bisulphite solution (35ml) added. This was extracted
with dichloromethane (2 x 150ml) and the extract washed
with water (2 x 50ml), dried over anhydrous magnesium
sulphaté, and evaporated in vacuo. The crude product
was purified by chrbmatography eluting with
dichloromethane/ethyl acetate (4:1) to give
5-amino-3-bromo-1l-(2,6~dichloro-
4-trifluoromethylphenyl)-4-methylsulphinylpyrazole
(0.9g) as a white solid, m.p. 135-136°C.

By proceeding in a similar manner but replacing the
S-amino-3-bromo-1l-(2,6~-dichloro-4-trifluoromethyl-
phenyl)-4-methylthiopyrazole by 5-amino-3-cyano-
1-(2,6-dichloro-4-trifluoromethylphenyl)-
4-ethylthiopyrazole and by utilising an appropriate
gquantity of potassium hydrogen persulphate there was
obtained: o _
5-Amino-3-cyano-1l-(2,6~dichloro-4~-trifluoromethyl-
phenyl)-4-ethanesulphonylpyrazole in the form of a
vellow solid, m.p. 180-183°C. In this case the
reaction mixture was kept at room temperature for 20
hours, and .gave the title campbund without

chromatographic purification.
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EXAMPLE 18

Compound No. 82.-

A solution of 3-cyano-1-(2,6-dichloro-
4-trifluoromethylphenyl)-5-ethoxymethyleneamino-
4-trifluoromethylthiopyrazole (1.7§) in methanol (30ml)
was stirred; and sodium borohydride (1.08g) added
portionwise. The solution‘was allowed to reach room
temperature, and after a further 7 hours was poured
onto water (200ml). This was extracted with

dichloromethane (3 x 50ml), dried over anhydrous

- magnesium sulphate, and evaporated in vacuo to give a

white solid (l.4g). Purification by chromatography
eluting with dichloromethane/petroleum ether (4:1) gave
3-cyano-1l-(2,6-dichloro-4-trifluoromethylphenyl)-
5-methylamino-4-trifluoromethylthiopyrazole (0.42g) in
the form of a white sol;d, m.p. 208.5-209.5°C.

EXAMPLE 19

Compound No. 83.

To a solution of 3-cyano-l-(2,6~-dichloro-4-trifluoro-
methylphenyl)-5-ethoxycarbonylamino-4-trifluoromethyl-
thiopyrazole (1.0g) in dry tetrahydrofuran (20ml) wﬁs
added sodium hydride (0.095g) with stirring at 0-10°C.
After stirring at room tem;erature for 2% hours, methyl
iodide (0.6g) was added dropwise with cooling at
0-10°C, and the mixture stirred overnight. Additional
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methyl iodide (0.6g) was added and stirring continued
for 83 hours. The solution was poured onto water -
(10dm1) and extracted with dichloromethane (2 x S0ml).
The ext;acts were dried over anhydrous magnesiﬁm

sulphate and evaporated in vacuo to give

'3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-

5-(N~-ethoxycarbonyl-N-methyl)amino-4-trifluoro~
methylthiopyrazole (0.81g), m.p. 86.2-88.5°C, in the

| form of a white solid.

EXAMPLE 20 .

Compound No. 84.

A mixture of S5-amino-3-cyano-l-(2,6-dichloro-
4-trif1uoromethy1pheny1)-4-trifluoromethylthiopyrazdle
(3.09) and trifluoroacetic anhydride (15.0g) in
tetrahydrofuran (25ml) was heated under reflux for 6
hours. After standing overnight the mixture was
evaporated in vacuo, dissolved in dichloromethane
(50ml) and washed with -sodium bicarbonate solution
(50ml) and with water (50ml). The solution was dried
over anhydrous magnesium.sulphgte and evaporated in
vacuo to give a brown oil (2.9g). Trituration with
hexane then gave 3-cyano-ln(2,6-dichlo;o-
4-trifluoromethylphenyl)-5-trifluoroacetamido-
4-trif1uoromethy1thiopyrqzole (1.86g), m.p.
138.2-139.8°C, in the form of a white solid.
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EXAMPLE 21
Compounds Nos. 85, 98.
A solution of 3-cyano-1l-(2,6-dichloro-4-trifluoro~-
meihylphenyl)-S-bisethoxycarbonyl)amino-
4-trifluofomethylthiopyrazole (1.8g) in ethanol (20ml)
was treated with a saturated solution of sodium
bicarbonate (20ml), and the mixture heated under reflux
for 11 hours. Aafter eVaporation in vacuo the yellow
oil was distributed between dich;orométhane {70ml) and
water (70ml). The aqueous layer was re-extracted with
dichloromethane (50ml) and the combined organic
solution dried over anhydrous magnesiﬁm sulphate, and
evaporated in vacuo. Trituration with hexane thep gave
3-cyano-l-(2,G-dichloro-4-trif1uoromethylpheny1)-
S5-ethoxycarbonylamino-4-trifluoromethylthiopyrazole
(1.23g), m.p. 108.7-109.7°C, in the form of a white
solid.
By proceeding in a similar manner there was prepared
from 3-cyano-1-(2,6~dichloro-4-trifluoromethyl-
phenyl)-5-bis(ethoxycarbonyl)amino-4-trifluoromethyl-
sulphonylpyrazole: '
3-cYano-1-(2,S-dichloré-A~trif1uoromethy1phény1)-
S5-ethoxycarbonylamino-4~-trifluoromethylsulphonyl-
pyrazble,-m.p. 112.4-113°C, in the form of a white
solid, and after purification by chromatography eluting
with dichloromethane/hexane (1:1).
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EXAMPLE 22

_cOmgound No. 86

To a solution of l-(2,Gédichlord-4-trif1uoromethy1-
phenyl)-3-(1-hydroxyethy1)-4-tr{fluoromethy1thio-
pyrazole (l.lg) in dichloromethane (40ml) was added
pyridinium chlorochromate (0.62g), and the mixture
stirred at room temperaturé overnight. Ether (50ml)
was added and the mixture filtered diatomaceous earth.
Evaporation of the filtrate in vacuo gave a brown
solid, which was triturated with hexane and filtered.
The filtrate was evaporated in vacuo to give a yellow
solid, which recrystallised from cyclohexane to give |
3-acetyl-1l-(2,6-dichloro-4-trifluoromethylphenyl)-
4-trifluoromethylthiopyrazole (0.4g) in the form of a
vellow solid, m.p. 89-91°C.

Reference Example 7 e
l-(2,6-Dichloro-4-trif1uoromethylphenylf—
3-(1-hydroxyethyl)-4-trifluoromethylthiopyrazole used
in the above Exémple was prepared as follows:

A stirred solution of 1-(2,6-dichloro-
4-tri£luoroqgthylphenyl)-3-formy1- |
4-trifluoromethylthiopyrazdle (1.64g) in dry ether
(20ml) was treated with'a solution of methyl magnesium
iodide (1.35ml of a 3M solution in ether) added

dropwise during 5 minutes under nitrogén. The solution
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was then heated under reflux for li hours, after which
time it was cooled and treated with an additional -
portion of methyl magnesium iodide ;olution (0.2ml) in
the same manner as before. After another 1 hour of
reflux, the mixture was poured onto excess ice and
dilute hydrochloric acid (100ml) and extracted with
ether (2 x 50ml). The extract was washed with sodium
bicarbonate solution (50ml), and with water (50ml) and
dried over anhydrous magnesium sulphate. Evaporation
in vacuo gave the title cbmpound (1.46g), in the form
of a yellow oil. | |
EXAMPLE 23

Compound No. 87

A stirred solution of 3-cyano-1l-(2,6-dichloro-
4-trifluoromethylphenyl)=-4-trifluoromethylthiopyrazole
(2.03g) in dry tetrahydrofuran (20ml) was treated with
a solution of diisobutyl aluminium hydride (10ml of a
1.0M solution in toluene) which was added dropwise
under nitﬁogen at -60 to 70°C during 10 minutes. - The
solution was allowed to warm to room temperature for 3
hours and then at -10°C overnight. After pouring onto
ice and 2N éulphuric acid (100ml) and stirring for 3

_ hour, the mixture was extracted into dichloromethane (3

X 25ml). The extract was washed with water (50ml),

dried over anhydrous magnesium sulphate, and evaporated
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in vacuo to give a yellow oil (l1.8g). Purification by
chromatography eluting with dichloromethane/hexane:
(1:1) gave 1-{2,6-dichloro-4~-trifluoromethylphenyl)-
3;formy1-4-trif1uoromethylthiopyrazole (1.5g) in the
form of a white solid, m.p. 79-81°C.

EXAMPLE 24

Compound No. 88

A solution of 5-amino-3-cyano-1-(2,6-dichloro-
4-trifluoromethylphenyl)-4-trifluoromethylthiopyrazole
(2.0g) in formic acid (90%, 50ml) was heated under
reflux with Raney nickel (2.0g), cooled and heating
continued for SIhours after a further addition of Raney
nickel (2.0g). The filtered mixture was diluted with
water (250ml) and extracted with dichloromethane (4 x
50ml). The extract was washed with sodium bicarbonate
solution (2 x 50ml), dried over anhydrous magnesium
sulphate, and evaporated in vacuo to give a solid
(1.0g). Purification by chromatography eluting with
dichloromethane gave S5-amino-1l-(2,6-dichloro-
4-trifluoromethylphenyl)-3-formyl~-
4-trifluoremethyithiopyrazole (0.05g), m.p._140-143°c,
in the form of yellow crys%als, after recrystallisation

from toluene/hexane.
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EXAMPLE 25
Compound No. 889
A mixture of dry sulpholane (15ml) and 4% molecular
siéve (3.0g) was stirred under nitrogen with caesium
fluoride (2.4g) at 60°C for-i hour. To this was added
5-bromo-3-cyano-1-(2,6-didhloro-4-trif1uoromethyl-
phenyl)-4-trifluoromethanesulphonylpyrazole (2.0g) and
the mixture stirred at 60‘5 for 2 hours, and left
overnight at room temperature. This was diluted with
ether'(SOml), filtered, and washed with water (100ml).
The agqueous layer was re-extracted with ether (3 x
50ml) and the combined organic solution re-washed with
water (4 x 50ml), dried over anhydrous magpesium
sulphate, and evaporated’in vacuo to give an oil.
Purification by chromatography, eluting with
ether/hexane (l:4) gave 3-cyano-l-(2,6-dichloro-~
4-trifluoromethy1phenf1)-S-fluoro-
4-trifluoromethanesulphonylpyrazole (0.179), m.p.
95-98°C, in the form of a white solig, after
recrystallisation from hexane.
EXAMPLE 26
Compound No. 92 5 _
A solution of pentafluoroé%hyl iqdide (5.0g) in dry
ether (30ml) was stirred at -78°C, whilst a solution of

phenylmagnesium bromide (0.02mol) in dry ether (20ml)
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and a separate solution of S-amino-B-cyano-
1-(2,6~dichloro-4-trifluoromethylphenyl)-
4-thiocyanatopyrazole-(7.69) in dry ether (75ml) were
added simultaneously dropwise during 2.5 hours. The
mixture was allowed to reach room temperature, and
after a further 0.5 hour, was treated with a soluéion
of hydrochloric acid (2M,15ml) at 0°C. The ethereal
layer was dried over anhydrous magnesium sulphate, and
evaporated in vacuo to give a brown gum (8.8qg).
Purification by dry column flash chromatography eluting
with dichloromethane/petroleum ether (1:1) gave
5-amino-3-éyano-1-(2,6-dichloro-4~-trifluoromethyl-
phenyl)-4-pentafluorcethylthiopyrazole, m.p.
134.5-136.5°C, in the form of a yvellow solid.

EXAMPLE 27

Compound No. 101

To a solution of 5-bromo-3-cyano-1-(2,6-dichloro-
4-trifluoromethylphenyl)-4-trifluoromethylsulphonylpyr-
azole (1.5g) in dioxan (20ml) there was added
1,1-dimethylhydrazine (0.62g) gnd the mixture heated to
60°C for 4.25 hours. After pouring onto water (20ml)
the aqueous layer was extracted with dichloromethane
(2x50m1) and this extract combined.with the dioxan
layer, washed with water (1x50ml) ﬁried over anhydrous

magnesium sulphate, and evaporated in vacuo to give a
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solid (1.4g). Purification by_.ch:_:omatography eluting
with dichloromethane/hexane (1:1) gave 3-cyano-
1-(2, 6-dichlor'o-4-£rif luoromethylphenyl)-
5-dimethylamino-4-trifluoromethylsulphonylpyrazole
(0.35g), m.p. 178-179°C, in the form of a white solid.
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EXAMPLE 28
Comg@unds Nos 1, 13 and Intermedigte in Reférence
Example &4

To a stirred solution of _
5-amino-3-cyapo-1-(2.6—dichloro-4-trifluoromethylphényl)-
pyrazole (2.23 g) and pyridine (0.55 g) in chloroform
(50 ml) was added dropwise at 0°C, a solution of
trifluoromethylsulphenyl chloride (1.24 g) in
chloroform (15 ml) during 20 minutes. The mixture was
stirred at 0°C for 3 hours, and the solvent evaporated
in vacuo to give a yellow solid (3.1 g). This was
purified by chromatography on silica (Merck,l230-400
mesh, 0.7 kgcm'z)'eluting with.di;hloromethane and
petroléum ether b. 40-60° (3:1)Ito give S-amino-l-
(2.6-dichloro-4-trifluoromethylphenyl)-3-byano-
4-trifluoromethylthiopyrazole in the form of a white
solid (2.33 g), m.p. 169.5-170.5°C.

By proceeding in a similar manner to that described

[E2e

5-amino-1-(2.64dic510to-4-trifluqromethylpbenyl)-

- 3-cyanopyrazole by the following_phenylpyrazoles there

was obtained:- _ .
5-Amino-3-bromo-l-(2,6-dichloro-4-ttifluoromethyl-
phenyl)-4-trifluoromethylthiopyrazole in the form of a
colourless solid, m.p. 154.5:156°C. ffom‘ .
5-amino-3-bromo-1-(2.6-dichloto-4-trifluoromethylphenyl)-

pyrazole.
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5-Amino~-1-(2,6-dichloro-4-trifluoromethylphenyl)-
4-trifluoromethylthiopyrazole-3-carboxylic acid ethyl
ester in the form of a white solid, m.p. 213-215°C from
5-amino-1-(2,6-dichloro-4-trifluoro-
methylpheny1)-3-ethox§carbony1pyrazole.

S5-Amino-1-(2,6-dichloro-4-trifluoromethylphenyl)-
3-ethoxycarbonylpyrazole used in the above example was
prepared as follows:-

A solution of 3-cyano-2-hydroxyprop-2-enoic acid
ethyl ester sodium salt (50.0 g) in cold water (500 ml)
was stirred and acidified to pH 1 with cold dilute
sulphuric acid. Sodium chloride (50 g) was added and
the solution extracted with ether (2 x 200 ml). This
extract was washed with water (SO'ml), dried (anhydrous
magnesium sulphate), and evaporated to give a yellow
liquid (30.2 g). This was dissolved in efhanol
(400 ml) and stirred whilst 2,6~-dichloro-4~trifluoro-
methylphenylhydrazine (52.5 g) was quickly added. The
solution was then heated under reflux overnight,
cooled, and évapo:ated in vacuo to give an orange
solid. After trituration with hexane (300 ml), the
filtered solid was recrystallised from toluene-hexane
with charcoaling to give the title compound (43.4 g),
m.p. 177-179°C as buff crystals.
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'REFERENCE EXAMPLE 8

A solution of 2,6-dichloro-4-trifluoromethyiphenyl-

hydrazine (10.1 g) iﬁ tetrahydrofuran (50 ml) was

stirred at room temperature, and potassium carbonate
(anhydrous. 8.5 g) added. To this was added, dropwise

at 0°C, a solution of 2-chloro-3-cyano-3-(l-methyl)-

. ethylsulphonylprop-2-enoic acid ethyl ester (11.0 g) in

tetrahydrofuran (100 ml). After stirring for 2 hours,

the mixture was filtered, and the filtrate evaporated

in vacuo to give a brown oil. After trituration with

hexane (100 ml) this gave an off white solid (11.7 g).

After refluxing this in ethanol and cooling there was

‘obtained S-amino-l (2,6~ dichloro-
4~ trlfluoromethylphenyl) 3-ethoxycarbony1-4 (}-methyl)-

ethylsulphonyl pyrazole (8.5 g), m.p. 255.5-256.5°C as

white crystals.

REFERENCE EXAMPLE 9

2-Chlorof3-cyano-3-(l-methyl)ethylsulphonylprop-Z-
enoic acid ethyl ester uéed above was prepared as |
follows: - |

BACyano-Z-hydroxy-3-(l-methyl)ethylsulphonylprop-
2-enoic acid ethyl ester 'sodium salt (10.0 g) was added
to the stzrred phosphorus oxychlor1de (28.5 g) at room
temperature. After 3 hours.the mixture was heated at
50°C for 1 hour, and then evaporated in vacuo. The
residue was re-evaporated after addition of toluene to

give the title compound as a brown oil.
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3-Cyano-2-hydroxy-3-(l-methyl)ethylsulphonylptop-
2-enoic acid ethyl ester sodium salt was prépared as
follows:-

A solution of sodium ethoxide ptepared from sodium
(4.0 g) and ethanol (80 ml) was treated with propane-
2-sulphonylacetonitrile (24.5 g) with stirring. After
complete dissolution diethyl oxalate (24.8 g) was added
dropwise over 10 minutes giving a heavy precipitate.
After'heafing under reflux for 1 hour, the yellow solid
was filtered, washed with hexane, and dried in a vacuum

dessicator (41.3 g). This was the title compound,

-m.p. 195-197.5°C.
 EXAMPLE 29

Compounds'Nos_59 and 52 and an Intermediate for No. 52

By ‘proceeding in a similar manner to that described
below but replacing
S-amino-l-(Z,6-dichloro-44trifluoromethylphenyl)- .
4-methylthio-3-trifluoromethylpyrazole by the following
phenylpyrazoles, there wés obtained:-

5-amino-1- (2, 6-dichloro-4- ~-trifluoromethylphenyl)-
3 ethoxycarbony1-4 tr1fluoromethylsulph1nylpyrazole as
an off wh1te solid, m.p. 210- 214°C from
5-amino-1l- (2 6-dichloro-4- tr1f1uoromethy1pheny1)-
3-ethoxycarbonyl-4- trzfluoromethylthlopyrazole.

5-Amino-1-(2,6-dichloro-4-trifluoromethylphenyl)-
3-bromo-4-trifluoromethylsulphinylpyrazole in the form
of an white solid, m.p. 179-180°C ffom
5= am1n0-1 (2,6~dichloro-4- tr1f1uoromethy1pheny1) 3-bromo-

4- ttifluoromethylth1opyrazole.
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'S-Amino-l-(z.6-dichloro-4-trifluorpmethylphenyl)-

3-cyano-4-trif1uoromethylsu1phinylpyrazole in the form

of white solid, m.p. 203-203.5°C from ,
5-amino-1-(2,6-dichloro-4-trifluoromethylphenyl)-3-cyano-
4-trifluoromethylthiopyrazole. o

A stirred solutibn of 5-amino-1-(2,6-dichloro-

4-trifluoromethylphenyl)-4-methylthio-3-trifluoromethyl-

pyrazole (1.0 g) in chloroform (40 ml) was treated with

m-chloroperbenzoic acid (0.42 g), portionwise at room
temperature. After stirring for 6 hours, the solution
was dilutéd with dichloromethane and washed in turn
with éodium'sulphite solution, sodium hydroxide

solution, and water. . The solution was dried over

anhydrous magnesium sulphate, and evaporated in vacuo

to give a yeliow oil. Purification by chromatography
on silica (Merck, 230-400 mesh, 0.7 kg cm’z)-eluting
with dichloromethane-ethylacetate (4:1) gave S5-amino-
1-(2;G-dichloro-é-tfifluoromethylphenyl)-é-methyl-
sulphinyl-B-trifluorometbylpyrazole in the form of ;

white solid, m.p. 142-145°C with decomposition.

REFERENCE EXAMPLE 10

5-Carbamoy144-c9ano-1-(2,6-§ichloro-
4-trifluoromethylphenyl)-3-trifluoromethylpyrazole
(3.57 g) was heated to 200°C with phosphorus pentoxide
(2.82 g) with stirring. After 3Ihoufs, the coqled
product was treated with ice, and extracted with
dichloromé;hang (3 x 50 m{). The organic solution wés

washed with water, dried over anhydrous magnesium
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sulphate, and evaporated in vacuo to give a solid.
Recrystallisation from hexane gave 1-(2,6-dichloro-
4-trifluoromethylphenyl)-4,5-dicyano-3-trifluoromethyl-
pyrazole in the form of white crystals (1.8 g), .
m.p. 80°C.

By proceeding in a similar manner to that described
above but.replacing the
s-carbamoyl-é-cyaﬁo-l-(z.6-dichloro-4-trifluoromethyl-
phenyl)-3-trifluoromethylpyrazole by
5-amino-3-carbamoyl-1-(2,6-dichloro-4-trifluoromethyl-
phenyl)-4-methanesulphonylpyrazole there was prepared:-

5-Amino-3-cyano~-1-(2,6-dichloro~4-trifluoro-
methylphenyl)-~-4-methanesulphonylpyrazole in the form of
a white solid, m.p. 214°C. '

REFERENCE EXAMPLE 11 -

5-Carbamoyl-4-cyano-1-(2,6-dichloro-
A-trifluoromethylphenyl)-3-trifluoromethylpyrazole used
in the above Reference Example 10, was prepared as
follows:-

5-Carboxy-4-cyano-1-(2,6~dichloro-4~trifluoro-
methylphenyl)-3-trifluoromethylpyrazole (6.0 g) was
added to thionyl chloride (30 ml) and the stirred
solution heated to reflux for 4 hours. The §olvent
was evaporated in vacuo, and re-evaporated after
addition of dry toluene (30 ml).- The resultant orange
0il was dissolved in dry ether (10 ml) and added
dropwise to a stirred solution of ammonia (0.88, 20 ml)
cooled by an ice bath. After stirring overnight,

water (150 ml) was added, and the mixture extracted
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with dichloromethane (3 x 50 ml). The combined
extract was washed with water, dried over anhydrous -
magnesium sulphate, and evaporated in vacuo to give a
white solid (7.0 g). Recrystallisation from a mixture
of ethyl acetate and petroleum ether gave the title
compound (4.3 g), in the fo;m of white crystals, m.p.
180-181°C.

5-Amino-3-carbamoyl-1-(2,6-dichloro-
h-trif1uoromethy1pheny1)-4-méthanesulphonylpyrazole
used in the above Reference Example 10 was prepared by
the same procedure, but by replacing the
5-carboxy=-4~-cyano-
1-(2,6—dichloro-4-trifluoromethylphenyl)-3-trifluoro-
methylpyrazole by 5-amino-3-carboxy-1-(2,6-dichloro-
4-trifluoromethylphenyl)-4-methanesulphonylpyrazole.
The title compouhd was obtained in the form of an
off-white solid, m.p. 223-224°C.

S-Amiho-S-carboxy-l-(2.6-dich1bto-4-trif1uoro-
methylphenyl)-4-methanesulphonylpyrazole Jsed above was
prépared as follows:-

5-Amino-1-(2,6-dichloro-4-trif1uoromethyi—
phenyl)-3-ethoxycarbony1-4-méthanesulphonylpyrazole
(8.15 g; Reference Example 3) was added to stirred 80%
sulphuric acid (80 ml), and heated at 100°C for 5
hours. After cooling, the solution was poured onto
ice, the solid filtered off and dried over phosphorus
pentoxide in a vacuum desiccator. Recrystallisation
from a mixture of methanol and petroleum ether gave the

title compound as a white solid, m.p. 203-205°C.
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CLAIMS
1. An N-phehylpyrazole derivative of the general
formulas:s. |
 RZ R?
RB/Z;/N . (1)

1

wherein R~ represents a cyano or nitro group, a halogen

atom, or an acetyl or formyl group;

2 5 5 5

R” represents a group R 802, RS0, or R 5

S in which R
represents a straight- or branched-chain alkyl, alkenyl or
alkynyl group coﬁtaining up to 4 carbon atéms which may be
unsubstituted or substituted by one or more halogen atoms

which may be the same or different;

R3 represents a hydrogen atom or an amino group -NR6R7

6 7

wherein R° and R’, which ﬁay be tﬁe same or aifferent, each

represent a hydrogen atom or a straigﬁﬁ- or branched-chain
a1le, alkenylalkyl or alkynylalkyl group containing up to
5 carbon atoms, a formyl group, a straight- or
branched-chain alkanoyi'group.(which contains from 2 to 5

carbon atoms and which may be optionally substituted by one

.

6 ana R’ together with the

or more halogen atoms) or R
nitéogen atom to which they are attached form a 5 or 6
.membered cyclic imide, or répfesents a straight- or .

branched-chain alkoxycarbonyl group (which contains from 2
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"~ atom; and R

" hydrogen atom, an amino or methylamino group and R

|

[

Ty
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- to 5 carbons atoms. and is unsubstituted or substituted by

3

one or more halogen atoms), or R™ represents a straight or

branched-chain alkoxymethyleneamino group containing from 2

~ to 5 carbon atoms which may be unsubstituted’or substituted

on methylene by a straight or branched-chain alkyl group
coniaining from 1 to 4 carbon atoms or'represents a halogen.
4 represents a phenyi group substituted in the 2-
position by a fluorine, chlor{ne, bromine or iodine atom; in
the 4- position by a straight-_or branched-chain alkyl or
alkoxy group containing from 1 to 4 cafbon atoms, which may

be unsubstituted or substituted by one or more halogen atoms

which may be the same or different, or a chlorine or bromine

atom; and optionally in the é-position by a fluorine,

chlorine, bromine or iodine atom, with the exclusion of the
‘compound wherein'R1 represents cyano, R2 represents
methanesulphonyl, R3 represents amino and R4 rep&esents
2,6-dichloro-4-trifluoramethylphenyl.

2, . A compound according to claim 1 wherein Rl is‘

other than a formyl grou§ and neither R6 nor R7

represents
an alkenylalkyl or alkynylalkyl  group.

3. A compound according to claim 1 wherein Rz
rgpresents an a;kylsulphonyl/sulphinyllthio group which is
optionally halogen substituted and contains from 1 to 4
carbon atoms,.or an alkehyl— gr aikynyl-sulphonjl/—
sulphinyl/thio group which is optionally halogen substituted

3

and contains up to 4 carbon atoms, R” represents the

1
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represents a halogen atom or a cyano or nitro group.

4. A compound acco:ding to claim 3 wherein Rl
represents a cyano or nitro group{ '
5. A compound according to any one of the preceding

claims wherein.R4 contains a trifluoromethyl or

2 represehts an optionally

. trifluoromethoxy gfoup and R
halogenated alkylsuiphonyl/sulphinyl/thio group containing
from 1 to 4 carbon atoms. -

6. ' A compound according to claim 5 wﬁerein Rz
represents é trifluoromethylthio, trifluorometﬁylsulphinyl
‘or trifluoromethylsulphonyl group.

7. A compound according to any one of the preceding

claims wherein R?

represents a 2,4,6-trichloro-,
2,6-dichloro-4-difluoromethoxy-,
2-ch1oro-4-£rifluoromethyl—, 2-bromo-6-chloro-4-trifluoro-
'methyl—,-2,6-dibromo-4-triflu;romethyl--or 2-bromo-4-
trifluoromethyl-phenyl-group.

8. A compound according to any one of claims 1 to 6
wherein R? represents a 2,6-dichlpro-4-trifluoromethyl— or
2,6-dichloro-4-trifluoromethoxy-phenyl group.

9. | A compouné according to claim 1 hereinbefore
identified as any one of compounds 1 to 101.

10. A process for the preparation of a compound
according tblclaim 1 which co;prises: | |

(a) when R2 represents an Rssoz, Rsso or Rss group,-R3

1

represents the unsubstituted amino group and R™ represents a

cyano or acetyl group, the reaction of a compound of general
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formula: LR A RS Y
{
: b

01\
58 SC=NNHR® | (11)

8 4

wherein R° represents a cyano or acetyl group and R® is as

defined in claim 1, with a compound of the general formula

2 2

R°CH,CN, wherein R® is as defined in claim 1;

" (b) when R2 represents an RSS group and R3 represents an

6.7 6 7

amino group -NR R’ wherein R and R’ each represents a

hydrogen atom or a straight- or branched-chain alkyl,
alkenylalkyl' or alkynylalkyl g?oup as defined in claim 1,
;he reaction of a compound corresponding to general formula
(I) in which RzliS-replaced by the hydrogen atom ﬁith a

compound of the general formula:-

R°-SC1 (III)

wherein RS is as defined in claim 1;

1l 2

(c) when R™ represents a chlorine or fluorine atom, R

5 5 5

represents an R soz, R”SO or R s'group, and R3 represents an

amino group, by the reaction of a compound of the general

.

formula:

RZ X
Ny |

C=C
v

N Y
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wherein X and Y both fepresent chlorine atoms or both
represent fluorine atoms, with a phenylhydrazine of the

general formula:

n‘nnnaz )

wherein R4 is as defined in claim 1, or an acid addition

.salt thereof;
{(d) (1). when Rz represents an RSS group, R1 represents a

chlérine, bromine, iodine or fluorine_atom or a cyano or

3

nitro group and R represents an amino group, the reaction

of a compound corresponding to general formula (I) in which
R2 is replaced by a thiocyanato group with a compound of the

general formula:

R°-Mg-x! (V)

(wherein R5 is,as'defined in claim 1 and xl represents a

halogen atom) or a compouﬁd of the general formula:

r2~c=c” nit (IX)

wherein Rg-CEcé corresponds to,R5

in formula (I):;

(d)(2) when R2 represents an Rss group wherein RSS is other
than a 1-a1kehy1thio'or l-alkynylthio groué, the reaction of
a compound corresponding to general fqrmula (I) in which R2

is replaced by a thiocyanato group with a base or a
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reducing agent in the presence of a reagent.of the general
formula: |
5!

R 2

-X® (VII)

wherein R®  is as defined in claim 1 for R with the
‘exclusion of l-alkenyl and'l-alk&n&l and'x2 repfeSents a
halogen atom or with a base in the éresénce of a compound of

the general formula:

F2C=C(Z)(Z') (VIIAa)

wherein 2 represents a fluorine, chlorine or bromine étom
and 2' is as defined for 2 or represents the trifluoromethyl
group;

(d) (3) when R®

S is other than a l-alkenylthio or
1-alkynylthio group, by the reductive alkylation of a

disulphide of the general formula:

- _ 1 _
- R
8 7\ ’ ~(vi1I)
X .
R ¥/' .
I L P4
wherein Rl, R3 and 34 are'as defined in claim 1 employihg a

reducing agent in the presence of a base and of a halide of

’ . ]
general formula (VII) wherein R5 is as hereinbefore

defined;
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{e) when R 5

represents an R™SO or R”SO, ‘group, by the
oxidation of the sulphur atom in a compound:of general
formula I wherein R2 represents a group RSS;

1

(£) when R™ represents a fluorine, chlorine, bromine or-

iodine atom or a cyano or nitro group, by the diazotisation of a

compound corresponding to general forﬁula_(I) in which R1 is

_replaced by an amino group and R3

represents a hydrogen atom '
or an amino group,.and conversion of the diazotised amino
group R1 by known methods int& a fluorine, chlorine, bromine
or iodine atom or é cyano or nitro group or when R3
represents a halogen atom by the diazotisation of a compound
of general formula (i) wherein R3 represents an amino group
and conversion of the diazotised amino grou§ R3 by known
methods into a halogen atom;

(g) when R1 represents a fluorine atom or a cyano group
and R3 represents a hydrogen atom or the amino groué, the
reaction of a halide of general formula (I) wherein Rl
represents a chlorine or bromine atom with an alkali metal
fluoride or with a metal cyanide to convert the chlorine or:
bromine atom to a fluorine atom or a cyano group;.

(h) when Rl represents a nitro group and Rz_represents a
group Rssoz'or R5so, by the réaction of a compound
co:respondihg to general formula }I) in which R1 is replaced
by an unsubstituged amino groap and R2 is a group Rssoz,
R530 or Rss, and R3 represents a hydrogen atém or the.amina
group, with an oxidant td convert the unsubstituted amino

group into a nitro group rY;
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(1) when R~ represents the cyano group and R” represents

a hydrogen atom or the amino group, by the dehydration of a

compound corresponding to génetal formula (I) in which Rl is

replaced by‘the carbamoyl group;

(3) when R1 is the acetyl group and R3 represents a

. hydrogen atom or the amino group,iby the reaction of a

corresponding nitrile of formula (I) wherein Rl is the cyano
group, or of a corresponding ester wherein R1 is replaced by
an alkoxycarbdhyl group COZR wherein R represents a

straight- or branched-chain alkyllgroup'containing from 1 to

6 carbon atoms, or of a carboxylic acid wherein ’! is

replaced by a carboxy group, with methyl lithium, or the

reaction of a nitrile of formula (I) whereiﬁ R1 is the cyano

group or the ester wherein R1 is replaced by an

alkoxycarbonyl group CO,R with a Grignard reagent CHngx3

3 represents a halodgen atom;

(k) ‘when R1 represents the acetyl group and R3 is as

wherein X

defined abo#e, by the oxidation of -an alcohol-corresponding
to general formula (I) wherein r! is replac;d by a

hydroxyethyl group, with an oxidant;

l 3

(1) when R™ represents a formyl group and R~ is as

defined above by the reaction of a corresponding nitrile of
general formula (I) wherein'Rl_rgpresents a cyano group with

a reducing agent followed by acid hydrolysis or with Raney nickel
in formic acid to convert the cyano group to a formyl group;

(m) the conversion by known methods of a compound of

3

‘general formula (I) wherein R” represents an amino group

NRGR7 into a compound of general formula (I) wherein R3
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represents a different amino group NréR7;

3

(n) when R represents a étraight- or branched-chain

. alkoxymethyleneamino group containing from 2 to 5 carbon
atoms which may be unsubstituted or substituted on methylene
by a straight- or branched-chain alkyl group éontaining from

l to 4 catbbn atomé, by the reaction of a compound of

3

'general formula (I) wherein R™ represents the unsubstituted

amino group with a trisalkoxyalkane;

{o) whgn R3 R16 16

represents a group -NHCH,, wherein

represents the hydrogen atom or a straight- or
branched-chain alkyl group containing from 1 to 4 carbon

atoms, by the reaction of a compound of general formula (I)

wherein R3 represehts a group -N=C(0R17)R16iwhereip Rl7

represents a straight- or branched-chain alkyl group
containing from 1 to 4 carbon atoms with a reducing agent;

(p) when Rl represents a formyl, acetyl, cyano or nitro

'group, and R3 represents a fluorine atom, by a halogen

exchange reaction with a compound of general formula (I)

3

wherein R™ represents a chlorine or bromine atom;

(g) when R3-represents a hydrogen atom by the reaction of

a compound of general formula (I) wherein-R3 represents an

amino group with a diazotising agent in a solvent at ambient

to reflux temperature to convert the amino group R3 to a

hydrogen atom; . -

(r) when Rl

group R5S02, R

represents a cyano or nitro group, R2 is a

6 and R7 each represents a straight- or

branched-chain alkyl, alkenylalkyl or alkynylalkyl group
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containing up to 5 carbon atoms and R7'may also represent a

hydrogen atom, by the reaction of a compound of general

formula (I) wherein R3 represents a halogen atom with fhe

corresponding amine within general formula R6R7NH, or with

dimethylhydrazine when R§ 7

and R° are both methyl:
~optionally followed by the conversion of a compound of
general formula (I) thué obtained into another compound pf
general formula (I). ‘

11, An artﬁropodicidal, plant nematocidal,
anthelmintic or anti-protozoal composition which comprises a
compound of general formula (I) in association with one or
morelcompatible diluents 6: carriers.

12, A method for tﬁe control of arthropod,

plant nematode, helminth 6: protozoal pests at a locus which
comprises treatment of the locus with an effective amount of
the compound according to claim 1.

13. ' A compound of general formula (I) as defined in

claim 1 for use in the manufacture of a medicameht for the

treatment of an arthropod, helminth or protozoal infection.

14. A compound of the general formula:
RZ' ..R1t
3 '/ \ : . '
R —;]Z A (xxV)
1,' .
. &4
wherein sz‘is as defined in claim 1 for R2 or represents

the hydrogen atom, a thiocyanato, formyl,'cyano'or carboxy
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group, a straight- or branched-chain_aiko;yﬁarbonyl grdup
containing from 2 to 7 carbon atoms or the dithio group

(which joins two pyrazole rings), R3' is as defined in claim

3

1 for R or represents the diphenoxycarbonylamino group, and

R!' is as defined in claim 1 for R or tepresents:the amino,
1-hydroxyethyl, carboxy or carbamoyl group or a straight- or
branched-chain alkoxycarbonyl orjalkoxycarbonylamino group
containing from 2 to 7 carbon atoms,

lwith the exclusion‘of compounds of general
formula (I) as defined in claim 1 and of those compounds of

general formula (XXV) wherein R4 represents 2,6-dichloro-

4-trifluoromethylphenyl, Rz' reptesenis the cyano group, Rl'

|}
represents the cyano group and R3 represents the amino,

acetamido, dichloroacetamido, t-butylcarbonylamino,
propionamido, pentanamido, bis(ethoxycarbonyl)amino,

ethoxycarbonylamino, methylamino or ethylamino group,
] ' v
or R1 represents the chlorine atom and R3
-represents thé amino, t-butylcarbonylamino,

bis(ethoxycarbonyl)amino or ethoxycarbonylaminb group,
1
or R1 represents a bromine or iodine atom or an
, | :
amino or ethoxycarbonyl group and R3 represents the amino .

group,

) . ’
or ! represents the fluorine atom and >

represents the hydrogen atom or the amino group,

]
or R} represents a nitro, amino,

: ]
t-butoxycarbonylamino or ethoxycarbonyl group and R3

represents the hydrogen atom;
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4

"R repreéents a 2,4,6-ttich10fophény1, 2~chloro-

4-trifluoromethylphenyl or 2,6-dichloro~4-trifluoromethoxy-
2. 1'

phenyl gtdup, R represents the cyano group, R represents

the cyaho group and R3t represents the amino group;

ﬂ‘ represents a 2,6-dichloro-4-trifluoromethoxy~-

2! 1

represents the cyano group, R~ represents

the chlorine atom and R ' represents the amino group; and R4

represents the 2,6-dichloro-4-trifluoromethylphenyl gréup,
\ .
R2 represents the methanesulphonyl group, Rl' represents a

' |
carboxy, carbamoyl or ethoxycarbonyl group and R3

represents the amino group.



