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Control of Arthropods in Animals

The present invention relates to a method of control of parasites in
animals, compositions comptising a compound effective for the said
control and new compounds effective against parasites.

It is generally a goal of agronomists and veterinarians to possess
sufficient means to control pests, particularly arthropods, when they
attempt to invade or attack mammals, particularly domestic animals and/
or livestock. A classical method of controlling such pests has been the
use of topical and/or systemic pesticides on or in the domestic animal
which is being attacked. Generally effective treatments include the oral
administration of insect growth regulators, such as lufenuron, or
antihelminth compounds such as an ivermectin or an avermectin, or the
topical application of the insecticide fipronil. It is advantageous to
apply pesticides to animals in oral form so as to prevent the possible
contamination of humans or the surrounding environment.

It is an object of the present invention to provide new pesticides
which may be used in domestic animals.

Another object of the invention is to provide safer pesticides for
domestic animals.

Another object of the invention is to provide new pesticides for
domestic animals that may be used in lower doses than existing
pesticides.

These objects are met in whole or in part by the present inventton.

The present invention provides a method of controlling ﬁarasites
in or on an animal comprising administering orally to the animal a
parasiticidally effective, substantially non-emetic amount of a 1-
arylpyrazole of formula (I):
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- wherein: ,
R is cyano, acetyl, C(S)NH,, alkyl, haloalkyl, C(GNOH)NH, or
 C(=NNH,NH,; ' | |
5 - Ry is S(O)yR3; C,-C; alkenyl, C,-C, haloalkenyl, cycloalkyl,
halocycloalkyl or C,-C; alkynyl; ' '
Ry is alkyl or haloalkyl; |
Ry is -N=C(Rs)-Z-Rg, -N=C(Rs)-N(R7)-Rg, or
-N(R9)-C(R5)~NRg;

10 Rjs is hydrogen; alkyl; or alkyl substituted by halogen, alkoxy,
haloalkoxy or -8(O)ymR15;

Rg and R7 each independently represent hydfogen, alkyl, C3-Cs
alkenyl or C3-Cs alkynyl; or '
alkyl substituted by one or more halogen, élkoxy, haloalkoxy,

15 amino, alkylamino, dialkylamino, cyano or -S(O)pR15; or alkyl
substituted by phenyl or pyridyl each of which is optionally substituted
with one or more groups selected from halogen, nitro and alkyl; or

Rg and R7 may form together with the nitrogen to which they are
attacheda3to 7 membered ring which may additionally contain one or

20 more heteroatoms selected from oxygen, nitrogen or sulfur;
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Ry is alkoxy, haloalkoxy, amino, alkylamino, dialkylamino,
R14CO- or -S(O)R10:
Ro, Rlb and Ry 4 are alkyl or haloalkyl;
R1] and Ry are independently selected from halogen, hydrogen,
5 CN and NO»;
R}3 is selected from halogen, haloalkyl, haloalkoxy, -S(O)qCF3,
and -SFs;
R15 is alky] or haloalkyl;
X is selected from nitrogen and C-R1y;
10 Zis O, 5(0)3; or NR7;
a, m, n and q are independently selected from 0, 1, and 2; and
tis 0 or 2; and veterinarily acceptable salts thereof.
In another aspect, the present invention provides a method of
controlling parasites in or on an animal comprising administefing orally
15 ~ tothe animala parasiticidaily effective, suﬁ@ﬁﬂly non—.emctic amount
of a 1-arylpyrazole of formula (XX):

R Root
/A
Ryr™ “n7
RZ‘I 1 I ~ x1
o
Rois
(XX)
wherein:
20 Roo1 is cyano, C(O)alkyl, C(S)NH,, alkyl, C(=NOH)NH, or

C(=NNH,)NH,;
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Rop2 is S(O)hR203, C,-C; alkenyl, C,-C,; haloalkenyl, cycloalkyl,
halocycloalky! or C,-C; alkynyl;

Rpg3 is alkyl or haloalkyl;

R204 is -N(R205)C(0)CR206R207R208, “N(R205)C(O)aryl, or
~NR205)C(0)OR207; _ .

Rap5 is aikyl, haloalkyl, cycloalkyl, halocycloalkyl,
cycloalkylalkyl, halocycloalkylalkyl, alkoxyalkyl, haloalkoxyalkyl, C,-
C, alkenyl, C,-C; haloalkenyl, C;-C, alkynyl, C,-C; haloalkynyl;

Ry is hydrogen, halogen, alkoxy, haloalkoxy, alkoxyalkyl,
haloalkoxyalkyl, formyloxy, alkylcarbonyloxy, haloalkylcarbonyloxy,
alkylthio, haloalkylthio, alkylsulfiny], haloalkylsulfinyl, alkylsulfonyl,
haloalkylsulfonyl, alkylamino, dialkylamino, héloalkylamino,
di(haloalkyl)amino, cycloalkjrloxy, halocycloalkyloxy, alkoxyalkoxy,
haloalkoxyalkpxy, alkoxyalkoxyalkoxy, aryloxy, or arylalkoxy;

Ro07 and R208 are independently hydrogen, alkyl, haloalkyl,
cycloalkyl, ot halocycloalkyl; or R207 and Rpgg may form together'
with the carbon to which they are attached a 3 to 7 membered ring
which additionally may contain orie or more heteroatoms selected from
nitrogen, oxygen and sulfur;

X is selected from nitrogen and C-Rp12;

Ro11 and Rp15 are independently selected from halogen,
hydrogen, CN and NO 5

Ry3 s selected from halogen, haloalkyl, haloalkoxy, -S(O)CF,,
and -SF ; and

h and k are independently selected from 0, 1, and 2;

and veterinarily acceptable salts thereof.

By the term "veterinarily acceptable salts" is meant salts the
anions of which are known and accepted in the art for the formation of

salts for veterinary use. Suitable acid addition salts, e.g. formed by
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compounds of formulae (I) and (XX) containing a basic nitrogen atom,
e.g. an amino group, include salts with inorganic acids, for example
hydrochlorides, sulphates, phosphates and nitrates and salts with organic
acids for example acetic acid.

Unless otherwise specified, alkyl and alkoxy groups ate
generally lower alkyl and atkoxy groups, that is having from one to six
carbon atoms, preferably from one to four carbon atoms. Generally, the
haloalkyl, haloalkoxy and alkylamino groups have from one to four
carbon atoms. The haloalkyl and haloalkoxy groups can bear one or
more halogen atoms; preferred groups of this type include -CF3 and -

OCFj3. Cycloalkyl groups generally have from 3 to 6 carbon atoms,

preferably from 3 to 5 carbon atoms and may be substituted by one or
more halogen atoms. . Alkenyl, haloalkenyl, alkynyl, and haloalkynyl
groups generally contain from 3 to 5 carbon atoms. By the term aryl is
generally meant phenyl, pyridyl, furyl, and thiopheneyl, each of which
is optionally substituted by one or more halogen, alkyl, haloalkyl, nitro,
alkoxy, haloalkoxy, hydroxy, amino, alkylamino or dialkylamino. In
compounds of formula (I), by the term substituted alky! is meant alkyi
which is substituted by one or more halogen, alkoxy, haloalkoxy, amino,
alkylamino, dialkylamino, cyano or -S(O)y,R15; or alkyl substituted
by phenyl or pyridyl each of which is optionally substituted with one or
more groups selected from halogen, nitro and alkyl; wherein Ry 5 is
alkyl or haloalkyl and m is zero, one or two. Preferably in compounds
of formula (I), alkyl groups are generally substituted by from one to five
halogen atoms, preferably from one to three halogen atoms. Chlorine
and fluorine atoms are preferred.

Compounds of formula (T) wherein R4 is -N=C(Rs)-Z-Rg, Z is

NR7 and Rg represents a hydrogen atom may exist as the tautomeric
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double bond isomer form -NH-C(Rs)=N-R7. It is to be understood that

both such forms are e{nbraced by the present invention.

In compounds of"formula (XX) the following examples of radicals
are provided:

An example of cycloalkylalkyl is cyclopropylmethyl;

an example of cycloalkoxy is cyclopropyloxy;

an example of alkoxyalkyl is CH;OCH,-;

an example of alkoxyalkoxy is CH;OCH,0-;

An example of alkoxyalkoxyalkoxy is CH,0CH,0CH,0-;

An example of aryloxy is the phenoxy radical; and

An example of the arylalkoxy radical is benzyloxy or 2-

- phenylethoxy. -

Generally, in dialkylamino or di(haloalkyl)amino radicals, the
alkyl and haloalkyl groups on nitrogen may be chosen independently of
one another. - '

It is also to be understood that enantiomeric and diastereomeric
forms of the compounds of formulae () and (XX) and salts thereof are
embraced by the present invention. Compounds of formula (I) may Be
generally prepared according to known processes, for e).(ample. as
described in European Patent Application 51 1845 or other processes
according to the knowledge of a man skilled in the art of chemical
synthesis. |

By the term non-emetic is meant a compound that does not
generally elicit emgsis from the animal when a protective, preventative
or cleaning dose is administered to the animal. By the term emesis is
meant vomiting. Generally an emetic substance elicits the said émesis
in less than 24 hours after administration, preferably less than 8 hours,
more preferably less than 2 hours. Generally when the compounds of
the invention are administered to a population of animals, more than

PCT/EP99/10452
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70% of the animals are free of emesis, preferably more than 80%, most
preferably more than 90%.

A preferred class of compounds of formula (T) for use in the
control of parasites in animals are those wherein:

R is cyano or alkyl;

Ry is S(O)pR3;

R3 is alky! or haloalkyl;

Ry is N=CRs)-Z-Re;

Rs is hydrogen, alkyl or haloalkyl;

Zis O, 5(0),; or NR7;

Rg and R7 are independently selected from hydrogen and

unsubstituted or substituted alkyl; or
Rg and R7 may form together with the nitrogen to which they are

attached a 3 to 7 membered ring which may additionally contain one or
more heteroatoms selected from oxygen, nitrogen or sulfur;X is selected
from nitrogen and C-Ry7;

Rj1 and Ry are independently selected from halogen, hydrogen,
CN and NOZ;

R13 is selected from halogen, haloalkyl, haloalkoxy, -S(0)¢CF3,
and -SFs; '

a, n and q are independently selected from 0, 1, and 2.

Preferably Rg is alkyl which is substituted by one or more
halogen, alkoxy, haloalkoxy, amino, alkylamino, dialkylamino, sulfide,
sulfoxide, sulfone, or pheny! or pyridyl moieties of which each phenyl
or pyridyl moiety is optionally substituted with one or more groups
selected from halo, nitro, and alkyl.

}’referably the method of the invention has one or more of the
following features:

PCT/EP99/10452
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R is cyano;

Ry is N=C(Rs)-Z-Rg and Zis -NR7;

X is C-R12; Ry and Ry represent a chlorine atom; and Ry 3 is
CF3, OCFj or -SFs;

Ry2is -S(0),CF3 andnis 0, 1,0r2.

A further preferred class of compounds of formula (I) for use in

the control of parasites in animals are those wherein:

R} is cyano or atkyl; R4 is -N=C(R5)-Z-R¢; and Rg is hydrogen
or C3-C3 alkyl.

The compounds of formula (I) for use in the control of parasites in
animals, preferably have one or more of the following features:

R is cyano or methyl;. |

R3 is halomethyl (preferably CF3);

R11 and Ry each independently repréée_nt a halogen atom:

X is C-R12;

R13 is haloalkyl (preferably CF3), haloalkoxy (preferably OCF3),
or -SFg; or

nis0, 1 or 2 (preferably O or 1).

A further preferred class of compounds of formula (I) for use in
the control of parasites in animals are those wherein:

R} is cyano;

Ryis S(O)nR3;

Rg is halomethyl;

R4 is N=C(Rs)-Z-Rg;

ZisNR7y;

Rsis hydfogen or alkyl;




T

("-—-’-‘—“_M- e
—

10

15

20

25

A ——— i b

WO 00/35384 ' g PCT/EP99/10452

Rg and R7 each independently represent hydrogen, alkyl, alkenyl

or alkynyl; or alkyl substituted by one or more halogen, alkoxy,

haloalkoxy, amino, alkylamino, dialkylamino, cyano or -S(O)R15; or

alkyl substituted by phenyl or pyridyl which rings are optionally
substituted with one or more groups selected from halogen, nitro and
alkyl;

X is selected from nitrogen and C-R12;

Rj1 and Ry each independently represent a halogen atom;

R13 is selected from haloalkyl, haloalkoxy and -SFj;

Ris is alkyl or haloalkyl; and

m and n are independently selected from 0, 1, and 2.

A further preferred class of compounds of formula (I) for use in
the control of parasites in anin-xals is that wherein:

R is cyano;

Ry is S(O),CF3;

Ry is N=C(Rs)-Z-Rg or -N=C(Rs)-N(R7)-Rg;

ZisNR7y;

Rs is hydrogen or alkyl;

Rg and R7 each independently represent hydrogen, alkyl, alkenyl
or alkynyl; or alky! substituted by one or more halogen, alkoxy,
haloalkoxy, amino, alkylamino, dialkylamino, ¢yano or -S(O)yR}s5; or
methyl substituted by phenyl or pyridy! which rings are optionally
substituted with one or more groups selected from halogen, nitro and
alkyl; | |

Rg is alkoxy, haloalkoxy, amino, alkylamino, dialkylamino or
-S(O)R10;

X is selected from nitrogen and C-Ry2;

Rjpand Rjs independently represent alky! or haloalkyl;
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R11 and Ry each represent a chlorine atom;

Risis CF3or -SF5; and |

mandnare0, 1 or2; and tis O or 2.

A further preferred class of compounds of formula (I) for use in
the control of parasites in animals are those wherein:

R} is cyano;

R7 is S(O),CF3;

R4 is -N=C(Rs)-Z-R¢;

Zis NR7; '

Rsis hydrogcn or methyl

Rg and R7 each mdependently represent hydrogen, alkyl alkenyl
or alkynyl; or alkyl substituted by one or more halogen a.lkoxy, _
haloalkoxy, amlno alkylammo d1a1ky1am1no, cyano or -8(O)yRjs5; or
alkyl substituted by phenyl or pyridyl which rings are optionally
substituted thh oncr or more grour)s selected from halogen, nitro and
a]kyl; _ | |

Xis C-Ry2;

Rj1 and Ry each represent a chlorine atom;

Rjyj3 is CF3 or -SFg;

R15 is alkyl or haloalkyl;

m is zero, one or two; and

nisOorl. -

A further preferred class of compounds of formula (I) for use in
the control of parasites in animals are those wherein;

R{ is cyano;

R is S(0)CF3;

Ry is -N=C(Rs5)-Z-Rg;

ZisNR7;
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Rs5 and R7 each represent a hydrogen atom;
Rg is alkyl or haloalkyl;

Xis CR12;

R11 and Ry each represent a chlorine atom;
Ry3 is CF3 or -SF5; and

nis0.

Compounds of formula (XX) which are preferred according to the
present invention are those wherein:

wherein:

R201 is cyano;

R202 is S(O)nR203:-

Ro03 is alkyl or haloalkyl;

Rp04 is - N(R205)C(0)CR206R207R208;

Ro 5 is alkyl, hatoalkyl, cycloalkyl, cycloalkylalkyl and
halocycloalkylalkyl;

Roq¢ is alkoxy, haloalkoxy, or hydrogen;

Roq7 and Rogg are independently hydrogen, alkyl, or haloalkyl; or

Ry(7 and Rygg may form together with the carbon to which they

are attached a 3 to 7 membered ring which aﬂditionally may contain one
or more heteroatoms selected from nitrogen, oxygen and sulfur;

X1 is selected from nitrogen and C-Rp12;

Ro11 and Ry are independently selected from halogen,
hydrogen, CN and NO,;

Rp13 is selected from halogen, haloalkyl, haloalkoxy, -S(O)xCF ,
and -SF e and

h and k are independently selected from 0, 1, and 2.

PCT/EP99/10452
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A preferred group of compounds of formula (XX) is that wherein  --
the ring which is formed by Rag7 and Ropg is irrterrupted by one or
more heteroatoms, more preferably one oXygen atom.

The compounds of formula (I) of the present rnvenﬁon preferably
have one or more of the following features:

Rpo1 is cyano;

Rpq3 is halomethyl, preferably CF;;

Ro11 and Ro1pare independently halogen;

Xy is C-Rp12; |

Rp13 is haloalkyl, haloalkoxy or.-SFS;‘ or

his 0 or 1, or 2, preferably 0 or 1. _

A preferred class of compounds that wherein Roqg4 is -
N(Rzos)C(O)CR206R207R203 | |

Another preferred class of compounds that Wherem Ro04 i is
N(R205)C(0)aryl |

Another preferred class of compounds that wherein R4 is
NR205)C(O)OR207- _

Preferably R2qs5 is C -C, alkyl, more preferably C,-C; alkyl, most
preferably methyl. '

Preferably R is alkoxy, most preferably methoxy, ethoxy or

propoxy. .
Preferably Rp(7 and Roqg are both hydrogen.

Among the compounds which may be used in the invention some
are new and hence in another aspect of the present invention there is

provided a compoundof formula ()
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R22 R21
\
/ N
22 N
31 N X
l s
R33
an

wherein:
Ry is cyano, alkyl, haloalkyl, , acetyl.or -C(=S)NHp,
C(=NOH)NH, or C(=NNH,)NH,;
5 R2) is S(O)mR23;
Ro3 is alkyl or haloalkyl;
Ry4 is -N=C(R25)N(R26)(R27) or N=C(R25)-N(R27)-Rag;
Ry represents hydrogen or alkyl; or alkyl substituted by one or
more halogen, alkoxy, haloalkoxy or -S(O);R35; |
10 Rog and Ro7 each independently represent hydrogen, alkyl,
alkenyl or alkynyl; or alkyl substituted by one or more halogen, alkoxy,
haloalkoxy, amino, alkylamino, dialkylamino, cyano or -S(O)p,R35; or
alkyl substituted by phenyl or pyridyl which rings are optionally
substituted with one or more groups selected from halogen, nitro and
15 alkyl; wherein R3s is alky! or haloalkyl and m is zero, one or two;

X is selected from nitrogen and C-R39;
Rgpg is alkoxy, haloalkoxy, amino, alkylamino, dialkylamino or
-S(O)R30;
Rz is atkyl or haloalkyl;
20 R31 and R37 are independently selected from halogen, hydrogen,
CN and NO»; |
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R33 is selected from halogen, haloalkyl, haloaikoxy, -S(0),CF »
and -SFs;

m and r are independently selected from 0, 1, and 2; and tis 0 or
2; with the exclusion of the compound wherein Ry is cyano; Ry is -
SCF2CHj3; Rps is hydrogen; X is C-R32; Ryg and Ry are methyl;
R31 and R3p are -chlorine; and R33 is trifluoromethyl; and veterinarily
acceptable salts thereof.

A further class of novel compounds of formula (IT) are those
wherein:

| Ro1 is cyano or methyl;

R22 is S(O)mR23;

R73 is haloalkyl;

R24 is -N=C(R25)N(R26)(R27);

R25 and R)7 are hydrogen or unsubstituted or substituted alkyl;

Rog is haloalkyl;

X is selected from nitrogen and C-R3p;

R31 and R3 are independently selected from halogen, hydrogen,
CN and NO»; '

R33 is selected from halogen, haloalkyl, haloalkoxy, -S(0),CF »
and -SFg;

m and r are independently selected from 0, 1, and 2; with the
exclusion of the compound wherein R3 | is cyano; Ry is -SCFCH3;
Rps is hydrogen; X is C-R32; Ryg and Rp7 are methyl; R31 and Rz
are chlorine; and R33 is triflucromethyl.

A preferred class of novel compounds of formula (II) are those

wherein:

Rg is cyano;

R23 is S(O)mR23;

PCT/EP99/10452
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R23 is halomethyl;
Raq is -N=C(R25)N(R26)(R27);
Rys is hydrogen or alkyl;
Rog and Ry7 each independently represent hydrogen, alkyl,
5 alkenyl or alkynyl; or alkyl substituted by one or more halogen, alkoxy,
haloatkoxy, amino, alkylamino, dialkylamino, cyano or -S(O)y,R15; or
alkyl substituted by phenyl or pyridyl each of which is optionally

substituted with one or more groups selected from halogen, nitro and

alkyl; wherein R1 5 is alkyl or haloalkyl and m is zero, one or two;
10 X is selected from nitrogen and C-R39;
R31 and R37 each represent a chlorine atom;
R33 is selected from haloalkyl, haloalkoxy and -SFs;
m is selected from 0, 1, and 2.
A further preferred class of novel compounds of formula (II) are

15 those wherein:

R31 is cyano;

Rp2 is S(O)mCF3;

Rag4 is -N=C(R25)N(R26)(R27); or -N=C(R25)-N(R27)-R2g;
R2s is hydrogen or mcthy_l;

20 Ryg and Ry7 each independently represent hydrogen, alkyl,
alkenyl or alkynyl; or alkyl substituted by one or more halogen, alkoxy,
haloalkoxy, amino, alkylamino, dialkylamino, cyano or -S{O)y;R15; or
methyl substituted by phenyl or pyridyl which rings are optionally
substituted with one or more groups selected from halogen, nitro and

25 alkyl; wherein Ry 5 is alkyl or haloalkyl and m is zero, one or two;

Rog is alkoxy, haloalkoxy, amino, alkylamino, dialkylamino or
-S(O)xR30;

X is selected from nitrogen and C-R35;
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Rj is alkyl or haloalkyl,

R31 and R37 each represent a chlorine atom;
R33 is CF3 or -SF5; and

mis 0,1o0r2;andtis 0 or2.

A more preferred class of novel compounds of formula (1) are

those wherein:

R3] is cyano;

R27 is S(0)mCF3;

R34 is -N=C(R25)N(R26)R27);

R5 and R)7 each independently represent hydrogen or methyl;
R represents hydrogen, alkyl, alkenyl or alkynyl; or alkyl

substituted by one or more halogen, alkoxy, haloalkoxy, amino,

alkylamino, dialkylamino, cyano or -S(O)yR15; or methy} substituted

by phenyl or pyridyl which tings are optionally substituted with one or

more groups selected from halogen, nitro and alkyl; wherein R 5 is

alkyl or haloalkyl and m is zero, one or two;

X is selected from nitrogen and C-R39;

R3] and R37 each represent a chlorine atom;
R33 is CF3 or -SF5; and

mis 0,lor2. -

An especially preferred class of novel compounds of formula (II)

are those wherein:

R3] is cyano;

Rg3 is S(O)mCF3;

R24 is -N=C(R25)N(R26)(R27);

Rp5 and Rp7 each represent a hydrogen atom;
Ryg is alky! or (preferably) haloalky];

X is C-R37;
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R31 and R37 each represent a chlorine atom;
R33 is CF3 or -SFg; and

mis 0.

5 In another aspect of the present invention there is provided an
compound of formula (XX) or a salt thereof as hereinbefore defined,
provided that the compound is not 3-cyano-1-(2,6-dichloro-4-
trifluoromethylphenyl)-5-(N-ethoxycarbonyl-N-methyl)amino-4-
triffuoromethylthiopyrazole.

10
Most preferably, the following compounds of formula (I) and
(XX) are preferred according to the present invention as listed in Tables
1 to 13. The Compound Numbers are for identification purposes only.
The following symbols are hereby defined: Me means methyl; Et means
15 éthyl; n-Pr means n-propyl; i-Pr means isopropyl; n-Bu means n-Butyl,
and n-Pent means n-Pentyl; Cy means cyclopropyl. |
Table1
Compounds of formula (I) wherein R is cyano; R is SCF3; Ry

is Cl, X is C-Cl, Rg is -N=C(R5)ZRg, ZisNR7,R7isH,and Ry3 is
20 CF3 or SFs.

Compound | Compound
Number Number Rs Rg
R13=CF3 | R13=SF5

201-1 201-2 Me Me
202-1 202-2 Me Et
203-1 203-2 Me n-Pr
204-1 204-2 Me i-Pr
205-1 205-2 Me n-Bu

206-1 206-2 H H
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207-1 2072 H Et
308-1 2083 H nPr
209-1 309-2 H iPr
210-1 210-2 H n-Bu
211-1 2112 | H CH,CF,
312-1 2122 H (CH,),CF,
7131 2132 H CH,OMe
141 2142 0 (CH,),0CF,
2151 3153 Me CH,CF,
716-1 2162 | Me (CHp),CF,
3171 2172 | Me | (CH,),0Me
3181 3182 Me | (CH)NMe,
Table2

Compounds of formula (I) wherein R is cyano; R1 is Cl; Rg is -

N=C(R5)ZR¢ and Z is NR7.
Cmp [R2 R5 |R6 R7 X |[R13
d No. ' :

219 |SCF3 |H |CH3 CH3|C-Cl |CF3
220 [SO2CF3 [H |CH3 CH3|C-Cl |CF3
221 [SCF3 |H |CH2CN H |C-Cl|CF3
222 ISCF3 |H |CH3 . H |C-Cl|CF3
223 {SOCF3 |H |CH2Ph H |C-Cl|CF3
224 |SCF3 |H |CH2Ph H |C-Cl|CF3
225 |SOCF3 |H |CH3 H |[C-Cl|CF3
226 |[SOCF3 [H |CH3 H |C-Cl|CF3
227 |[SOCF3 |H |[CH2CF3 H |C-Cl|CF3
228 |SO2CF3 [H |2-propynyl H |C-Cl|CF3
229 ([SO2CF3 [H |[CH2Ph H |C-Cl |CF3
230 |{SO2CF3 |[H |CH2CF3 H |C-Cl|CF3
231 |SOCF3 |H |CH3 CH3|C-Cl |CF3
232 (SCF3 [H |CH2CF3 H [C-Cl|CF3
233 |SCF3 |H |[CH2CF3 H |C-Cl|CF3
234 |SCF3 |H |2-propenyl H |C-Cl |CF3
235 {SCF3 H {2-propynyl H |C-Cl |CF3
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736 |SOCE3 |[H [2-propynyl  |H |C-CI|CF3
537 |SCF3 |0 |CHZOEt H [N [cF3
238 |SCF3 [ |CH?OCH2CF3 |CH3|C-Cl |CF3
536 |SO2CF3 [H |CH2CF3 CH3|C-CI |SF5
240 |SCF3 |0 [CHICF3 H [N |SF5
241 |[SOCF3 |H |CH2CH2CF3 |H_ |C-CI |CF3
242 [SO2CF3 [H |(CH2)3CF3 _ |H |C-CI |CF3
243 |SCF3 |H |(CH2)2N(CH3)2[H _|C-CI |CF3
344 [SO2CF3 [CH3|CH2(d-C1Ph) |H |C-CI |CF3
245 |SCF3 |0 |CH2SO2CF3 _|H |C-CI |CF3
246 |SCF3  |H |CH2(@-pyndyl) |H |C-CI |CF3
547 |SCF3 |H |CH2(3-NO2Ph)|H |C-Cl |CF3
248 |SCF3  |H |CH2CH2SCH3 |H |C-Ci |CF3
245 |SOCF3 |H |CH2CF3 CH3 |C-Cl |CF3

Note: Compound number 232 is the acetate salt, and compound

number 233 is the citrate salt.

Table 3

Compounds of formula (I) wherein R} is cyano; Ry is Cl; and R4
is N=C(Rs) NR7)Rg.

Cmpd [R2 R5 |R8 R7 X R13
No. _ '

250 |SCF3 H OEt H C-Cl CF3
251 |SCF3 H NHCH3 H C-Cl CF3
252 |SCF3 H NHCH3 CH3 [C-Cl CF3
253 |SCF3 H OCH2CF3 H C-Cl CF3
254 (SCF3 |H [N(CH3)2 H N SF5
255 |SCF3 H INH2 H Cc-Cl CF3
256 {SCF3 H S-nPr H C-Cl CF3
257 |SO2CF3 [Et  [S-nPr H C-Cl- SF5
258 ISCF3 H SO2CH3 H C-Cl CEF3

The following compounds of formula (XX) are preferred

according to the present invention as listed in Tables 4-12.

Table 4
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Compounds of formula (XX) wherein ij is cyano; Rpqp is

SCF3; Rop4 is N(R205)C(0)CR206R207R208; R207 and Rppg =H;
Ro11 is Cl, X is C-Cl, and Ry13is CF3 or SFs.

Compound | Compound Roos Rao6

Number Number

(R;;,=CFy) (Rq1=SF)
i1 12 | Me | H
2-1 .22 Me ' OMe
3-1 32 ' Me ' OEt
4-1 42 Me 1 O-i-Pr
5-1 5-2 Me O-n-Bu
6-1 _ 6-2 Et H
71 72 Ex GMe
8-1 82 - : . Et ' OEt
91 92 : Et O-i-Pr
10-1 102 | Et . ' O-n-Bu
11-1 11-2 n-Pr H
121 122 n-Pr OMe
13-1 13-2 - n-Pr OEt
14-1 14-2 n-Pr O-i-Pr
15-1 152 n-Pr O-n-Bu
16-1 . 16-2 i-Pr H
17-1 17-2 i-Pr OMe
181 182 —iEr ' OFt
19-1 19-2 _ i-Pr 0-i-Pr
30-1 302 TPr OnBu
21-1 21-2 n-Bu H
22-1 222 n-Bu OMe
23-1 232 n-Bu OEt
24-1 24-2 - n-Bu O-i-Pr
25-1 252 n-Bu O-n-Bu
26-1 262 CH,Cy '. H
27-1 272 CH,Cy OMe
28-1 28-2 CH,Cy ' OEt
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29-1 29-2 CH,Cy O-i-Pr
30-1 30-2 CH,Cy O-n-Bu
311 312 CH,CCH H
32-1 32-2 CH,CCH OMe
33-1 33-2 CH,CCH OEt
34-1 34-2 CH,CCH O-i-Pr
35-1 35-2 CH,CCH O-n-Bu
36-1 36-2 Me OAc
37-1 372 Me CH,OMe
38-1 38-2 Me CH,OFEt
39-1 39-2 Me O-i-Pr
40-1 40-2 Me O-n-Bu
41-1 412 Me OCH,CF,
Table S

Compounds of formula (XX) wherein Ryq1 is cyano; Rpq is

S(O)CF3; Roo4 is N(R205)C(O)CR206R207R208; R207 and Rppg =H;
Ro11 is Cl, X1 is C-Cl, and Rp13 is CF3 or SFs.

Compound Compound Ra0s5 Rogs
Number Number

(Ryi=CFy) (Ra=SFs)
1-3 1-4 Me H
33 34 Me OMc
33 14 Me OFEt
43 w; Me O
3-3 5-4 Me O-n-Bu
6-3 6-4 Et H
7-3 7-4 Et OMe
33 84 Et OEt
9.3 9-4 Et O-i-Pr
10-3 ‘ 10-4 Et O-n-Bu
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11-3 114 n-Pr "
123 124 " nPr OMe
133 13-4 n-Pr OEt
14-3 14-4 n-Pr O-i-Pr
15-3 15-4 n-Pr O-n-Bu
763 64 g== H
173 174 i-Pr OMe
183 184 i-Pr OFt
19-3 154 Pr O-iPr
20-3 204 i-Pr O-n-Bu
213 214 n-Bu 7]
22-3 224 n-Bu OMe
23-3 234 n-Bu OEt
24-3 24-4 n-Bu O-i-Pr
25-3 25-4 . n-Bu O-n-Bu
263 264 CH,Cy H
373 P _ CHCy OMe
753 284 CH.Cy OFt
293 254 CH,Cy O-i-Pr
30-3 304 CH,Cy O-n-Bu
313 314 CH,CCH H
323 §24 CH,CCH OMe
333 334 CH,CCH OFt
343 34-4 CH,CCH O-Pr
353 354 CH,CCH O-nBu.
36-3 36-4 Me OAc
373 374 Me "CH,0Me
383 354 Me CH;,OE
393 394 Me O--Pr
40-3 40—4 Me O-n-Bu
313 414 Me OCH,CF,

Compound 3-3 was separated into its enantiomers R3-3 and S3-3

Table 6
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Compounds of formula (XX) wherein Rpg] is cyano; Rg is

S(0)2CF3; Roo4 is N(R205)C(0)CR206R207R208; R207 and Roog =
H; Ro11 is Cl, X1 is C-Cl, and Rp13 is CF3 or SFs.

Compound Compound Rogs Ra06
Number Number
(Rzy=CFy) (Rz1;=SFs)
1-5 1-6 Me H
2-5 2-6 Me OMe
3-5 3-6 Me OEt
4-5 4-6 Me ) O-i-Pr
5-5 5-6 Me O-n-Bu
6-5 6-6 Et H
7-5 7-6 Et OMe
8-5 8-6 : Et OEt
9-5 9-6 Et O-i-Pr
10-5 10-6 i O-n-Bu
FE 116 o Pr | W
12-5 12-6 n-Pr QMe
13-5 13-6 n-Pr OEt
14-5 14-6 n-Pr O-i-Pr
15-5 15-6 n-Pr O-n-Bu
16-5 16-6 i-Pr H
; 17-5 17-6 i-Pr : OMe
P 85 186 TPr OF:
| 95 196 P O-i-Pr
20-5 20-6 Pr O-n-Bu
21-5 21-6 n-Bu H
22-5 22-6 n-Bu OMe
23-5 23-6 n-Bu OEt
24-5 24-6 n-Bu O-i-Pr
25-5 256 n-Bu O-n-Bu
26-5 26-6 CH,Cy H
27-5 27-6 CH.Cy OMe
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285 786 CH,Cy OEt
295 756 CH,Cy O Pr
303 306 CH,Cy OnBu
315 316 CH,CCH H
325 326 CH,CCH OMe
335 336 CH,CCH OFt
345 346 CH,CCH O Pr
355 356 CH,CCH O-n-Bu
365 366 Me OAc
375 376 Me CH,0Me
383 386 Mo CH,OEt
395 396 Me Ot
40-5 40-6 Me O-n-Bu
315 316 Me OCH,CF,
. Table 7

Compounds of formula (XX) wherein Ryq1 is cyano; Roqpis

- SCF3; R204 is N(R205)C(0)CR206R207R208; R211 is CL; X1 is C-Cl;

and Rp3 is CF3 or Sf';s-

Compound Compound Rags Rogs R207. Raog

Number Number

(Ry;= CF3) (R21;=SFs) :
1-7 1-8 Me H -CH,CH,CH,0-
27 2-8 Bt H -CH,CH,CH,0-
37 3-8 i-Pr H -CH,CH,CH,0-
4-7 4-8 Pr H -CH,CH,CH,0-
5-7 5-8 Bu H -CH,CH,CH,0-
6-7 6-8 Cy H -CH,CH,CH,0-
7-7 7-8 CH,Cy H. -CH,CH,CH,0-

Compound -7 was also separated into its enantiomers, called (R)1-7 and (S

Table 8

)1-7.




e Y T e e e i

e

T

WO 00/35884 5 PCT/EP99/10452

-25.

Compounds of formula (XX) wherein Rpq is cyano; Rz is
S(O)CF3; Roo4 is N(R205)C(0)CR206R207R208; R211 is €L, X1 is C-

Cl; and Rp13 is CF3 or SFs.
Compound Compound Raos Rogs Rag7: R208
Number Number

(Ryi;= CF) (R;=SFy)
1-9 1-10 Me H -CH,CH,CH,0-
29 2-10 Et H -CH,CH,CH,0-
39 3-10 i-Pr H -CH,CH,CH,0-
49 410 Pr H -CH,CH,CH,0-
5-9 5-10 Bu H -CH,CH,CH,0-
6-9 6-10 CH,Cy H -CH,CH,CH,0-
79 7-10 Cy H ~CH,CH,CH,O-

5  Compound 1-9 was separated into its diastereomers, (R,R)1-9, (S,R)1-9, (8,5)1-9, (R,S)1-9. The first
designation of absolute configuration refers to the configuration of the sulfoxide moiety, the second to

the chiral carbon.

Table 9

10

Compounds of formula (XX) wherein Ry is cyano; Rpqp is

S(0)2CF3; Roo4 is N(R205)C(O)CR206R207R208; R211 is CL X is

C-Cl; and Rp13 is CF3 or SFs-

Compound Compound Rags Rapg Ra07, R20g
Number Number

(Ryy= CFy) (Rq13=SFy)
1-11 1-12A Me H -CH,CH,CH,0-
2-11 2-12A Et H -CH,CH,CH,0-
3-11 3-12A i-Pr H -CH,CH,CH,0-
4-11 4-12A Pr H -CH,CH,CH,0-
5-11 5-12A Bu H -CH,CH,CH,0-
6-11 6-12A Cy H -CH,CH,CH,0-
7-11 7-12A CH,Cy H -CH,CH,CH,0-
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Compound 1-11 was also separated into its diastereomers, (R)1-11 and (S)1-11.

Table 10
Compounds of formula (XX) wherein Rygj is cyano; Rygqis = ---
N(R205)C(O)CR206R207R208; R207 and Rpog are H; Rp1 1 is Cl, X))
is C-Cl; and Ry; 3 is CF3 or SFs. |

Compoﬁnd Compound | - " Rops ¥ - Rgpg
Number. . Number - -
(Ry1= CF;) (Rq1=SF5) )
R =SCE,
112 1-13 Cy H
212 213 Cy OMe
312 313 Cy OEt
412 3-13 Cy o -O-Pr
S N B Cy “OmnBu
Ry=S(O)CF, . ”
612 613 Cy H
712 713 Cy OMe
812 §13 Cy OEt
912 913 Cy O-i-Pr
10-12 T10-13 Cy R O-n-Bu
Ry0=8(0),CF;
T1-12 11-13 ~Cy ‘ " =
12-12 12-13 Y OMe
13-12 13-13 _ Cy  OFt
1412 1313 T oy OPr
15-12 ENE R Cy ~ OmBu
Table 11 -

Compounds of formula (XX) wherein R3¢y is cyano; Rygg4 is
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N(R705)C(0)OR207; Ra11 is Cl; X is C-Cl, and Ry 3 is CF3

or SFs,
Compound Compound Rags Rog7
Number Number
(Ry= CFs) (R,1,=SFs)
Raq2 is SCF3
67-1 672 Me Me
68-1 68-2 Me Et
69-1 69-2 Me i-Pr
70-1 70-2 Me n-Pr
71-1 71-2 Bt Me
72-1 72-2 Bt Et
73-1 73-2 Et i-Pr
74-1 74-2 Et n-Pr
75-1 752 n-Pr Me
76-1 76-2 n-Pr Et
71-1 772 n-Pr i-Pr
78-1 78-2 n-Pr n-Pr
79-1 79-2 i-Pr Me
80-1 80-2 i-Pr Et
81-1 81-2 i-Pr i-Pr
82-1 82-2 i-Pr n-Pr
Ry is S(O)CF3

83-1 83-2 Me ' Me
84-1 84-2 Me Et
85-1 852 Me i=Pr
86-1 86-2 Me n-Pr
87-1 87-2 Et Me
88-1 88-2 Et Et
89-1 89-2 Et iPr
90-1 90-2 Et n-Pr
51-1 912 n-Pr ' Me
92-1 922 n-Pr Et
93-1 93-2 n-Pr i-Pr
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94-1 94-2 n-Pr n-Pr
95-1 952 i-Pr Me
96-1 96-2 i-Pr Et
97-1 972 Pr i-Pr
98-1 982 i-Pr n-Pr
Rz02 15 S(0);CF3 '
99-1 992 Me Me
100-1 1002 Me Et
101-1 1012 Me i-Pr
102-1 1022 Me n-Pr
103-1 1032 Et Me
104-1 1042 Et Bt
105-1 1052 Bt i-Pr
106-1 1062 Et n-Pr
107-1 107-2 .. n-Pr . Me
108-}1 i08-2- o) n-Pr. Et
109-1 1092 n-Pr i-Pr
110-1 110-2. . n-Pr n-Pr
111-1 1112 Pr Me
1121 1122 iPr "Et
eS| 1132 PPr FPr
114-1 1142 i-Pr nPr
Table 12 .

C-Cl, and Rp13 is CF3 or SFs.

Compounds of formula (XX) wherein R3¢ ls cyano; Roq2 is
S(O)HCF3; R204 is N(R205)C(O)CR206R207R208; R211 is Cl; X1 is

Compound

Compound Raos Raos Ron Rous
Number Number
(Ry;;=CF,) (Rzy,=SFs) .
115-1 115-2 0 Me H . Me Me
116-1 116-2 0 Me OEt " H Me -
117-1 117-2 0 Me H cyclopropyl |
118-1 118-2 0 Me OMe H Me
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119-1 119-2 0] Me OEt Me Me
120-1 120-2 2 | Me | OCH,CH,OMe H H
121-1 1212 0] Me H -CH,CH,CH,CH,0- |
123-1 122-2 1| Me OEt H Me
123-1 1232 0| Me H H Me
124-1 124-2 0 [ Me H H Et
Table 13

Compounds of formula (XX) wherein Rp0 is cyano; Rpqp is
S(O)LCF3; Rogg is N(R205)C(O)aryl; R211 is Cl; Xy is C-Cl, Rpps5 is

5 CH,; and Rp13 is CF3 or SFs. Within this table the following symbols
are defined:
Ph means phenyl; Fu means furyl
Th means the thiophene radical
Pyr means pyridyl
Compound Compound aryl
Number Number
(Ry;=CFy) (R;,,=SFy)
Roq2 is SCF3
125-1 125-2 Ph
126-1 126-2 4-OMe-Ph
127-1 127-2 4-CF;-Ph
128-1 128-2 2-Th
129-1 129-2 3-Th
130-1 130-2 2-Fu
131-1 131-2 3-Fu
132-1 132-2 2-Pyr
133-1 1332 3-Pyr
134-1 1342 4Pyr
135-1 135-2 6-Cl-2-Pyr
136-1 1362 6-CF,-2-Pyr
137-1 1372 5-Cl-2-Fu
138-1 1382 35-CF,-2-Fu
139-1 1392 5-OMe-2-Th
140-1 140-2 5-CF,-2-Th
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Rp07 15 S(O)CF5
1253 1254 Ph
1263 1264 4-OMe-Ph
1273 127-4 4-CF,-Ph
1283 1284 3°Th
1253 129-4 3Th
1303 1304 3 Fu
1313 1314 3-Fu
1323 1324 2Pyt
1333 1334 3Py
134-3 T344 &Pyr
135-3 1354 6-Cl2-Pyr
1363 1364 -CF,2-Pyr
1373 1374 5CizFa
1383 1384 S.CF,2Fu
1353 1354 ~5:0Me2-Th"
1403 120-4 5-CF,-2-Th

Rzqz is S(O),CF;

1255 125-6 Ph
1265 126-6 4-OMe-Ph
127-5 127-6 4-CF, Ph
128-5 128-6 2°Th
129-5 129-6 3-Th
130-3 130-6 3Fu
131-5 131-6 3-Fu
1355 132-6 FPyr
1335 133-6 3Pyr
1345 1346 APyr
135-5 135-6 6-Cl-2-Pyr
136-5 1366 6-CFy 2-Pyr
137-5 1376 5-Ci-2-Fu
1385 1386 5.CF,2-Fu
139-5 1356 5-OMe-2-Th
1405 1406 5-CF,2-Th

PCT/EP99/10452
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The present invention also relates to a composition comprising a
parasiticidally effective, substantially non-emetic amount of a
compound of formula (I) or a salt thereof or a compound of formula
XX)ora salt thereof and an acceptable carrier. Acceptable carriers for
the use of the compounds are generally known to the skilled addressee
concerned with pest control in animals, particularly domestic animals,
most preferably dogs or cats.

The compositions which can be used in the invention can
comprise generally from about 0.001 to 95% of the compound of
formula () or a salt thereof or a compound of formula (XX) or a salt
thereof. The remainder of the composition up to 100% comprises a
carrier as well as generally various additives. In this specification and
the accompanying claims, percentages are by weight.

The diluted liquid formulations generally comprise from about
0.001 to about 3% of compound of formula (I} or a salt thereof ora
compound of formula (XX) or a salt thereof, preferably from about 0.1
to about 0.5%.

. Solid formulations generally comprise from about 0.1 to about 8%
of compound of formula (I or a salt thereof or a compound of formula
(XX) or a salt thereof ,preferably from about 0.5 to about 1.5%.

Compositions for oral administration comprise one or more of the
compounds of general formula (I) or salts théreof or compounds of
formula (XX) or salts thereof in association with veterinarily acceptable
carriers or coatings and include, for example, tablets, pills, capsules,
gels, drenches, medicated feeds, medicated drinking water, medicated
dietary supplements, slow-release boluses or othm' slow-release devices
intended to be retained within the gastro-intestinal tract. Any of these
may incorporate the active ingredients contained within micro-capsules
or coated with acid-labile or alkali-labile or other pharmaceutically

acceptable enteric coatings. Feed premixes or concentrates containing
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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. In a highly preferred embodiment, the compositions are
administered postprandially, preferably from just after a meal to 2 hours
after the meal. __

In a highly preferred embodiment, there is provided a product
which is readily chewed by the animal and which product does generally
not allow human contamination when the product is provided to the
animal- by hand

The compounds of general formula (I) or salts thereof or
compounds of formula (XX) or salts thereof may be administered
before, during or after meals The compounds of general formula (I) or
salts thereof or compounds of formula (XX) or salts thereof may be
mixed with a carrier and/or a foodstuff,

Accordmg to the prwent invention the compound of formula (I) or
asalt thereof ora compound of formula (XX) or a salt thereof is
administered orally in a dose to the _an_lmal in a dose range generally
from 0.1 to 500 mg/kg of the compound of formula (I) or a salt thereof -
or a compound of formula (XX) or a salt thereof per kilogram of animal
body weight (mg/kg), preferably from 1 to 100 mg/kg, more preferably
from 1 to 50 mg/kg, even more preferably from 2 to 25 mg/kg, most .
preferably from 3 to 15 mg/kg '

According to the present invehtion, the frequency of treatment of
the animal, preferably the domestic animal to be treated by the
compound of formula (I) or a salt thereof or a compound of formula
xXx) or a salt thereof is generally from about once per week to about
once per year, preferably from about once every two weeks to about
once every six months, more preferably from about once every two
weeks to once every three months, and most preferably from about once

every two weeks to about once every six weeks.
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Generally the animal to be treated is a domestic animal, preferably
a domestic companion animal. More preferably the animal to be treated
is a dog and/or a cat.

The compounds of the invention may be administered most
advantageously with another parasiticidally effective material, such as
an endoparasiticide, and/or an ectoparasiticide, and/or an
endectoparasiticide. For example, such compounds include macrocyclic
lactones such as avermectins or milbemycins e.g., ivermectin; pyratel
(generally adminsitered as pyrantel pamoate) or an insect growth
regulator such as lufenuron or methoprene.

By the term “parasites” as used in the specification and claims is
meant endoparasites and ectoparasites of warm-blooded animals,
particularly ectoparasites. Preferably, fleas and/or ticks are controlled
by the method of the present invention.

Tliustrative of specific parasites of various host animals which may
be controlled by the method of this invention include arthropods such
as: _

Mites: Mesostigmata spp. e.g. mesostigmatids such as the chicken
mite, Dermanyssus gallinae; itch or scab mites such as Sarcoptidae spp.
for example Sarcoptes scabiei; mange mites such as Psoroptidae spp.
ingluding Chorioptes bovis and Psoroptes ovis; chiggers ¢.g.
Trombiculidae spp. for example the north american chigger, Trombicula
alfreddugesi;

Ticks: e.g., soft-bodied ticks including Argasidae spp. for example
Argas spp. and Omithodoros spp ; hard-bodied ticks including Ixodidae
spp., for example Rhipicephalus sanguineus, and Boophilus spp.;

Lice: sucking lice, .g., Menopon spp. and Bovicola spp.; biting

lice, e.g., Haematopinus spp., Linognathus spp. and Solenopotes spp.;
Fleas: e.g., Ctenocephalides spp., such as dog flea

(Ctenocephalides canis) and cat flea (Ctenocephalides felis); Xeno 1la
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spp. such as oriental rat flea [Xenopsylla cheopis]; and Pulex spp. such
as human flea [Pulex m, |

True bugs: e.g., Cimicidae or including the common bed bug
(Cimex lectularius);, Triatominae spp. including triatomid bugs also
known as kissiog bugs; for example Rhodnius prolixus and Triatoma
Spp-;

bloodsucking adult flies: (e.g., horn fly [Haematobia iitans),
horse fly |Tabaous spp.], stable fly [Stomoxys calcitrans], black fly
[Simulium spp.], deer fly [Chrysops spp.], l_ouSe fly [_'Melophagus
ovinus], tsetse fly [Glossina spp.], mosquitoes [Culex spp., Anopheles
spp., and Aedes spp.); and .

parasitic ﬂy maggots: (e.g., bot fly [Qestrus ovis and Cutercbra
spp.], blow fly [Phaenicia spp.], screwworm [Cochliomyia
hominivorax], cattle grub [Hypoderma spp.], ﬂeecewoﬁn.

- The proso__r_xt invemiox_x also relates to a use of a compound of
formula (I) or a salt thereof or a compound of formula (XX) or a salt
thereof hereinbefore described as a thé.rapeutic agent, preferably for
animals, more preferably for domestic animals.

- The veterinary comﬁosition may be sterile or non-sterilé. It may
be a liquid (e.g. aquéous) or solid (e.g., dry) composition, in particular a
freeze-dried composition, W_hich, by addition of water or another liquid,
orally effective solutions may be prepared.

The present invention also relates to a use of a compound of
formula (1) or a salt thereof or a conipound of formula (XX) or a salt
thereof as hereinbefore defined for the manufacture of a veterinary
composition for the control of parasites in or on an animal.

The presont invention also relates to a method of cleaning

animals in good health comprising the application to the animal of a

PCT/EP99/10452
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compound of formula (I} or a salt thereof or a compound of formula
(XX) or a salt thereof as hereinbefore defined to the animal.

The method of cleaning an animal is not a method of treatment

by therapy of the animal body per se, because
5 (a) the animal is in good health and requires no substantial
treatment to correct a deficiency of health;

(b) the cleaning of the animal is not intended to be done by
veterinary personnel, but by persons interested in the cleaning of the
animal; and

10 (c) the purpose of such cleaning is to avoid unpleasant conditions
for humans and the environment in which humans inhabit so as to not
infest the said humans with arthropods carried by the animal.

By "carrier” is meant an organic or inorganic material, which can
be natural or synthetic, and which is associated with the compound and

15 which facilitates its application to the animal. This carrier is thus
generally inert and should be arthropocidally acceptable. The carrier
can be solid (e.g., clay, silicates, silica, resins, wax.) or liquid (e.g.,
water, alcohols, ketones, oil solvents, polar aprotic solvents) An
example of an oil solvent is corn oil. An example of a polar aprotic

20 solvent is dimethyl sulfoxide.

INCORPORERThe compounds of formula (If) wherein R21, Rp2,

R24, R31, R33 and X are as defined above may be prepared from the

compounds of formula (HI):
Ry Ry
"
H,N N~
R
31 l N x
S
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(1)
wherein R21, R22, R31, R33 and X are as defined above, using
processes described in European Patent Publications 0511845 or
0659745.
| According to a feafure of the present invention, compounds

of formula (II) wherein R21, R22, R31, R33 and X are as defined above
and Rp4 is -N=C(R25)-NR2gR27 wherein Rys, Ry and Rp7 are as
defined above may be prepared by reacting a compound of formula (III)
with a cbmp_ound of formula (IV):

R

’ | 26
N OR
R N 100_
27 *OR,OO
. st

v

* wherein Rys, Ryg and R27 are as defined above and Ry is
generally an alkyl group. The reaction is optionally conducted in the
presence of a catal'yst'su(:h as a mineral or ofgénic acid (for example
hydrochloric acid), generally using from 1 to 100 equivalents of (IV),
preferably using 1 to 10 equivalents of (IV), and is preferably conducted
in an organic solvent such as tetrahydrofuran, toluene, or N,N-
dimethylformamide, at a temperature of from 0°C to 150°C. Additional
adjuvants such as'drying agents (e.g. magnesium sulfate, potassium
carbonate, or molecular sieves) 'méy also be advantageous to the
reaction. Compounds of formula (IV) are known or may be prepared by
known procedures. '

According to a feature of the present invention, compounds

of formula (II) wherein Ry1, R22, R31, R33 and X are as defined above
and Rp4 is -N=C(R25)-NR26R27 wherein Ry5, Rog and Ry7 are as

PCT/EP99/10452



B .

10

15

WO 00/35884 PCT/EP95/10452

-37-

defined above, may be prepared by the reaction of a compound of
formula (V).
R

stz 21
\
RmO/k\NI;,{l

R31 AN X

Z

R33

)
wherein Ry, R22, R25, R31, R33, X and Ry are as defined
above, with a compound of formula (VI):
Ras

N<
Ry~ "H

(VD

wherein Rpg and Ry7 are as defined above. The reaction is
generally conducted using the same conditions as used for the
preparation of compounds of formula (II) by the reaction of compounds
of formula (i) with compounds of formula (IV).

According to a feature of the present invention, compounds of
formula (IT) wherein Ro4 is -N=C(Rp5)-NRo7R2g, and R 1, R29, Ros,
R27, R31, R33 and X are as defined above, and Rpg is COR34 wherein
R34 is as defined above, may be prepared by the reaction of the
cotresponding compounds of formula (IT) wherein Rp4 is -N=C(R25)-
NR27H with an acid chloride of formula (VII):

R34COCl  (VID)
wherein R34 is as defined above. The reaction is generally

performed in the presence of a base such as a trialkylamine for example
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triethylamine in a solvent such as dichloromethane, at a temperature of
from 0°C to 50°C.

According to a feature of the present invention, compounds of
formula (II) wherein Rp4 is -N=C(R25)-NR27R2g, and R21, R22, Ros,
R27, R31, R33 and X are as defined above and Rpg is -S(O)R30 may
be prepared by the reaction of the corresponding compound of formula
(IT) wherein Rp4 is -N=C(Rp5)-NR27H with a sulfonyl chloride or a
sulfenyl chloride of formula (VII):

 R3S(OXCl (VD

The- reactxon is generally perfonned in the presence of a weak base
suchas a trialkylamine for example tnethylammc or pyridine in a |
solvent such as dlchloromethane ata temperature of from 0°C to 50°C.

Compounds of formula (VI), (VII) and (VIII) are known or may
be prepared by known procedures.

Compounds of formula (IIT) and (V) may be generally prepared
according to known procésses, for example as described in International
Patent Publications WO 87/3781, WO 93/6089, WO 94/21606 WO
97/07102, WO 98/24767, , WO 98/28277, WO 98/28278 and WO

98/28279,, European Patent Application 295117, 846686, and United
States Patent 5232940..

In another aspect of the present invention, oo:ﬁpounds of formula

 (XX) wherein R204 is -N(R205)C(0)CR206R 207R 208,

N(R205)C(O)aryl, or N(R205)C(O)OR2(7 are generally prepared from
compounds of formula (XXI):
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R202 R201
s
205\N / _N

RZﬁ X X

S

R213

XXD

respectively by reaction with halides of formulae
X7C(0)CR206R207R208, X,C(O)ary}, or X,C(0)OR207, wherein

10 R201, R202; R205, R206, R207, R208, R211, R213, and X are defined

above and wherein X, is a halogen atom. The reaction is generally

carried ouT in the presence of a base, generally using from 1 to 10 molar

equivalents of the halide, and is preferably conducted in the presence of

an organic solvent such as tetrahydrofuran, methylene chloride, ata
15 temperature of from 0°C to 150°C.

Compounds of formula (XXI) may be prepared from a compound

of formula (XXII):

RZOZI_-<R201
/AR
HN" NN

N
Rat1
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(XX10)
by reaction with a compound of formula (XXIID):

5 XoRo0s(XX1I)
wherein R201, R202, R205, R211, R213, X1 and X2 are defined
above. Compounds of formula (XXIII) are generally known in the art as
alkylhalides or substituted alkylhalides. Compounds of formula XXII
may be prepared by methods described in International Patent
10 Publications WO 87/3781, WO 93/6089, WO 94/21606, WO 97/07102,
WO 98/24767, , WO 98/28277, WO 98/28278 and WO 98/28279,
European Patent Application 295117, 659745, 846686, and United
States Patent 5232940 or other methods known to the person skilled in
the art.
15
Alternatively compounds of formula (XXI) may be prepared by
reduction of compounds of fonﬁula (XX1V): |

HRZOZ - R201
alkyIO./L\NI‘,(N
N
R .
241 l \x1
Z

R213

(XXIV)
20 wherein Rog1, R202, R211, R213 and X are defined above. The
reduction generally is effected by the use of a standard hydride ion
donor, for example sodium borohydride or sodium cyanoborohydride.

The reaction is generally effected in an polar solvent such as ethanol or
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methanol and generally using from 1 to 10 molar equivalents of the
bydride, and is preferably conducted at temperature of from -100°C to
150°C.

Compounds of formula (XXIV) may be prepared using methods
described in EP 295117, WO 97/22593 or other methods known to those
skilled in the art.

In another aspect of the invention there are provided the
compounds 3-Cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-5-
ethoxymethylideneamino-4-trifluoromethylsulfinylpyrazole and 3-
cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-S-methylamino-4-
trifluoromethylsulfinylpyrazoie which are useful intermediates for the

preparation of compounds for use according to the present invention.

Biological Example

Compounds 1-1, 2-1, 3-1, 4-1, 11-1, 13-1, 28-1, 31-1, 32-1, 36-1,
37-1, 38-1, 1-3, 2-3, 3-3, 4-3, 6-3, 41-3, 1-5, 2-5, 3-5, 6-5, 11-5, 27-5,
28-5, 1-7, 3-7, 5-7, 1.9, 1-11, 6-11, 7-11, 1-12, 11-12, 13-12, 67-1, 68-1,
69-1, 70-1, 72-1, 75-1, 76-1, 77-1, 78-1, 79-1, 80-1, 81-1, 82-1, 115-1,
116-1, 117-1, 118-1, 119-1, 120-1, 121-1, 122-1, 123-1, 124-1, 2111,
219,220, 221, 222,223, 224, 225, 226, 227, 228, 229, 230, 231, 232,
233, R3-3, 83-3, R1-7, S1-7, (R,8)1-9, (R,R)1-9, (§,R)1-9, (S,S) 1-9,
S1-11,R1-11, 126-1, 127-1 and 130-1 were formulated as a 30 mg/mL
formulations in a 1:1 volume/volume solution of dimethy! sulfoxide and
corn oil. Using this formulation, mixed breed dogs and cats were
treated at a rate of 10 mg of the compound per kg (mg/kg)of body
weight of the dog and 20 mg/kg of the cat treated. The animals were
fasted for at least 8 hours prior to treatment, fed half of the daily ration
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immediately prior to treatment, then allowed access to the remainder of
the daily ration immediately following treatment.

All dogs were infested with cat fleas (Ctenocephalides felis) and
with ticks (Rlxipicephalus sanguineus) 1 day prior to administration of
the compound. Cats were only infested with fleas. The initial flea and
tick counts were performed 1 day.aﬁer the administration of the
compounds. At 7, 14, 21 and 28 days after treatment the dogs were re-
infested with ticks and 8, 15,_22 and 29 days after treatment the dogs
and cats were re-infested with fleas. At 1,9, 16, 23 and 30 days after
treatment the control of fleas and ticks in treated dogs and cats was
determined versus a .gmup of infested dogs and cats which received a
placebo consisting of a 1:1 volume/volume solution of dimethyl
sulfoxide and corn oil. To determine the efficacies of the compounds,
the arthropods were combed from ihe_ animals and counted.

In the animals treated. with the compounds above, there was
substantially no emesis after 2, 8 a_nd 24 hours. ngérally long-term
control of fleas and ticks was provided in dogs. In the cats treated, there |
was commercially acceptable control of fleas for at least one day post
treatment. |

Thé results of this example were superior to those obtained with

compounds of the prior art, for example, fipronil.

The following non-limiting Synthesis Examples illustrate the
preparation of compounds of formula (I) and the Reference Examples

illustrate the preparation of intermediates used in their synthesis.

A solution of 5-amino-3-cyano-1-(2,6-dichloro-4-
triﬂuoromethylphenyl)-'4~triﬂixo_romethylthiopyrazole (1 g in N,N-
dimethylformamide dimethj/l acetal was heated at 50°C for 1 hour.
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Evaporation of solvents gave 3-cyano-1-(2,6-dichloro-4-
triflucromethylphenyl)-5-N’-dimethylaminomethylideneamino-4-
trifluoromethylthiopyrazole m.p.141°C.

By proceeding in a similar manner the following compounds were
also prepared:

3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-5-N’-
dimethylaminomethylideneamino-4-trifluoromethylsulfonylpyrazole
m.p.209°C; and

3-cyano-1-(2,6-dichloro-4-triflucromethylphenyl)-5-N’-
dimethylaminomethylideneamino-4-trifluoromethylsulfinylpyrazole
m.p.207°C.

Synthesis Example 2
A solution of 3-cyano-1-(2,6-dichloro-4-

triﬂuoromethylphenyl)-5—ethoxymeﬂ1ylideneamino-4_—
trifluoromethylthiopyrazole (5 g) in ethanol was treated with
benzylamine ( 11.4 ml), stirred overnight, evaporated and purified by
reverse-phase column chromatography (C-18 stationary phase columh,
eluting with MeOH/water) to give 5-N’-benzylaminomethylideneamino-
3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)- 4-
trifluoromethyithiopyrazole 1.18 g), m.p.113°C.

By proceeding in a similar manner the compounds of formula (If)
wherein Rp1 is CN; R4 is -N=CH-NHR2¢; R31 is Cl; X is C-Cl; and

R33 is CF3 shown in Table 4 were also prepared.

Table 4

Compd No.[R22 R26 M.P.°C

21 SCF3 CH2CN 175
211-1 SCF3 |CH2CF3 130
{222 SCF3:- [CH3 173
J223 SOCF3 JCH2Ph. 173
{225 SOCF3 CH3 144

226 SOCF3 JCH3 144
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227 SOCF3 _ |CH2CF3 175
228 SO2CF3 _ [2-propynyl [149
229 SO2CF3  |CH2Ph 182
230 SO2CF3  |CH2CF3 183
209-1 _ |SCF3 . |iPr - il
207-1  |SCF3 CH2CH3 |11

Reference Example 1
A solution of 5-amino-3-cyano-1-(2,6-dichloro-4-

trifluoromethylphenyl)-d-triflucromethylthiopyrazole (500 g) in triethyl
orthoformate was treated with concentrated hydrochloric acid (10 ml)
and heated at 50°C. After 8 hours the reaction mixture was evaporated
to give a solid which was washed (heptane) and air-dried to give 3-
cyano-l-(2,6—dich1oro-4-triﬂuoromethylphenyi)—5;
ethoxymethylidenéamino—4—t_riﬂuorqméthylthiopyrazole (217 g), m.p.
68°C. | | '

By pmceediﬁg in a similar manner the follm_&ing intermediates
were also prepared: | '

3-cyano-1-(2,6-dichloro-4-trifluoromethylpheny1)-5-
ethoxymethylidenéamino—4—friﬂuoromethylsulﬁnylpyr_azole, m.p.63°C;
and 3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-5-
ethoxymethylideneamino-4-triﬂuoromethylsulfony1pyra201e,
m.p.118°C. '

_ Synthesis Fxample 3

3-Cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-5-
methylamino-4-trifluoromethylsulfinylpyrazole (111.55 g, 0.247 moles),
triethylamine (62.45 g, 0.618 moles), 4-dimethylaminopyridine (3 g,
0.0247 moles), and tetrahydrofuran (700 ml) was combined. The
resulting solution was heated to 45°C and ethoxyacetyi chloride (45.2 g,
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0.37 mmol) was added dropwise over 10 min. After 1 h, the mixture
was evaporated to a brown residue, which was dissolved in 500 ml of
ethyl acetate and washed with 2 x 300 ml of water. The organic phase
was dried over magnesium sulfate, filtered, and evaporated to a brown
oil. The oil was triturated with 1 L of hot cyclohexane. The resulting
solids were collected by filtration and washed with 500 ml of hot
cyclohexane, then air dried to afford of compound 3-3 as a beige powder
(116.7 g). Evaporation of the mother liquors afforded a second crop of
compound 3-3 (8.4 g).

In a similar fashion or by modifications according to methods
known to the skilled addressee, the following compounds were

prepared. The compound numbets in the left column refer to the Tables

cited above.
Compound Mass Spectral
Number molecular jon + 1
(M+1)
1-1 477
2-1 507
3-1 521
4-1 535
11-1 505
13-1 549
28-1 537
31-1 517
32-1 531
36-1 535
37-1 521
38-1 535
1-3 593
2-3 523
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33 537
43 551
6-3 491
413 473
15 509
2-5 539
35 553
6-5 523
115 537
27-5 579
285 1593
17 533
37 561
5.7 575
1-9 549
1-11 565
6-11 591
711 605
1-12 535
11-12 (565
13-12 579
67-1 493
68-1 507
69-1 521
70-1 521
72-1 521
75-1 521
76-1 535
77-1 549
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78-1 549
79-1 521
80-1 335
81-1 549
82-1 549
115-1 505
1161 535
117-1 503
118-1 521
119-1 549
120-1 583
121-1 547
122-1 551
123-1 291
241 505
126-1 507
127-1 607
130-1 529

Reference Example 2:

Step A: Preparation of 3-Cyano-1-(2,6-dichloro-4-
trifluoromethylphenyl)-5-ethoxymethylideneamino-4-
trifluoromethylsulfinylpyrazole.

A 12-L three-necked flask fitted with an overhead stirrer, heating
mantle, water separator (e.g. Dean Stark trap) with condenser was

placed under a nitrogen atmosphere and charged with 1.475 kg (3.37

moles) of fipronil and 6 L of triethy! orthoformate. The suspension was
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heated to reflux over 2.5 h, then at reflux for 3 h with collection and
removal of the distillate. The mixture was cooled to room temperature,
then evaporated under reduced pressure at a bath temperature of 60-
80°C, then at 50°C overnight. The resulting beige solid, 1.717 kg (95.8

. % by HPLC, 3.335 moles, 99% purity corrected yield) was used without

further purification. (m.p. about 63°C)

Step B: Preparation of 3-Cyano-1-(2,6-dichloro-4-
trifluoromethylphenyl)-5-methylamino-4-
trifluoromethylsulfinylpyrazole.

A 50 L reactor was charged with 3-Cyano-1-(2,6-dichloro-4-
triﬂuoromethylphenyl)—S-eﬂxoxymethylideneamino-&!—
triﬂuoroméﬂ\ylsulﬁnylpyrazole (1.645 g,-3.335 moles) and absolute
etfxanol (16 L) under nitrogen. The solution was moléd to 10°C, and
sodium borohydride (266 g, 7.03-moles) was added slowly such that the
temperature, remained generally below 35°C. After 6.75 h, some
additional sodium borohydride (25 g, 0.66 moles) was added and
stirring was continued overnight. Acetic acid (1.3 L, 22.7 moles) was
added to quench, followed by 16 L of water. The resulting precipitate
was collected by filtration, washed with water, and air-dried.
Recrystallization from methanol afforded 3-Cyano-1-(2,6-dichloro-4-
trifluoromethylphenyl)-5-methylamino-4-
trifluoromethylsulfinylpyrazole (350 g) as an off-white solid. (m.p.
about 227°C) |
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comprising administering orally to the animal a parasiticidally effective,

substantially non-emetic amount of a 1-arylpyrazole of formula (I):

R K
/A
N
N
R
1IN _~ <
|
AN
Ris
iy
wherein:
10 R is cyano, acetyl, C(S)NH,, alkyl, haloalkyl, C(NOH)NH, or
C(=NNH,NH,;

Ry is S(O)pR3; C;-C, alkenyl, C,-C, haloalkenyl, cycloalkyl,
halocycloalkyl or C,-C, alkynyl;
Rj is alkyl or haloalkyl;
15 R4 is -N=C(Rs)-Z-Rg, -N=C(R5)-N(R7)-Rg, or
N(R9)-C(R5)=NRg;
- Rj is hydrogen; alkyl; or alkyl substituted by halogen, alkoxy,
haloalkoxy or -S(O)ymR1s;
Rg and R7 each independently represent hydrogen, alkyl, C3-Cs
20 alkenyl or C3-Cs alkynyl; or

alkyl substituted by one or more halogen, alkoxy, haloalkoxy,
amino, alkylamino, dialkylamino, cyano or -S(O),Rys; or alkyl
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substituted by phenyl or pyridyl each of which is optionally substituted
with one or more groups selected from halogen, nitro and alkyl; or

Rg and R7 may form together with the nitrogen to which they are
attached a 3 to 7 membered ring which may additionally contain one or
5 more heteroatoms selected from oxygen, nitrogen or sulfur;
Rg is alkoxy, haloalkoxy, amino, alkylamino, dialkylamino,
R14CO- or -S(O}R10:
Rg Rjp and R4 are alkyl or haloalkyl;
R11 and Ry are independently selected from halogen, hydrogen,
10 CN and NO»; |
Rj3 is selected from halogen, haloalkyl, haloalkoxy, -S(O)qCF 3,
and -SF5;
Ris is alky! or haloalkyl;
X is selected from nitrogen and C-R19;
15 Zis 0, S(0),; or NR7;
a, m, n and q are independently selected from 0, 1, and 2; and

tis O or 2; and veterinarily acceptable salts thereof.

2. A method of controlling parasites in or on an animal
20 comprising administering orally to the animal a parasiticidally effective,

substantially non-emetic amount of a I-arylpyrazole of formula (XX):

RZQZ R201
/i }N
Rai™ N
R
211> X,
P
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XX)

wherein:

Ry is cyano, C(O)alkyl, C(S)NH,, alkyl, C(=NOH)NH, or
C(=NNH_,)NH,;

Ro(2 is S(O)hR203, C,-C, alkenyl, C,-C; haloalkenyl, cycloalkyl,
halocycloalkyl or C,-C; alkynyl;

Rog3 is alkyl or haloalkyl;

Ro04 is -N(R205)C(0)CR206R207R208, -N(R205)C(O)aryl, or
—N(R205)C(0)OR207;

Rogs is alkyl, haloalkyl, cycloalkyl, halocycloalkyl,
cycloalkylalkyl, halocycloalkylalkyl, alkoxyalkyl, haloalkoxyalkyl, C;-
C; alkenyl, C,-C, haloalkenyl, C,-C; alkynyl, C,-C; haloalkynyl;

Rogg is hydrogen, halogen, alkoxy, haloalkoxy, alkoxyalkyl,
haloalkoxyalkyl, formyloxy, alkylcarbonyloxy, haloalkylcarbonyloxy,
alkylthio, haloalkylthio, alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl,
haloalkylsulfonyl, alkylamino, dialkylamino, haloalkylamino,
di(haloalkyl)amino, cycloalkyloxy, halocycloalkyloxy, alkoxyatkoxy,
haloalkoxyalkoxy, alkoxyalkoxyalkoxy, aryloxy, or arylatkoxy;

Ro(7 and Rygg are independently hydrogen, alkyl, haloalkyl,
cycloalkyl, or halocycloalkyl; or Rpg7 and Rpog may form together
with the carbon to which they are attached a 3 to 7 membered ring
which additionally may contain one or more heteroatoms selected from
nitrogen, oxygen and sulfur;

X is selected from nitrogen and C-R312;

Ro11 and Rp17 are independently selected from halogen,
hydrogen, CN and NOZ;

Ro13 is selected from halogen, haloalkyl, haloalkoxy, -S(O)kCFa,
and -SF ; and

h and k are independently selected from 0, 1, and 2;
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and veterinarily accep_ta_ble. salts thereof.
3. The method according to Claim 1 wherein the compound

of formula (I) is that where';'nf

R} is cyano or alkyl; o

Ry is SO)R3;

R3 is alkyl or haloalkyl;

Rg s -N'_=C(R5_)-Z-R6_; o

Rsis hydrogen, alkyl or haloalkyl;

Z 15 0, S(0),; or NR7; |

Rg and R7 are independently selected from hydrogen and
unsubstituted or substituted alkyi; or

Rg and R7 may form together with the nitrogen to which they are
aftacheda3to 7 inembered-riﬁg which may additionally contain one or
more heteroatoms selected from oxygen, nitrogen or sulfur;X is selected
from nitrogen and C-Riz; o _

Rj1 and Ry are independently selected from halogen, hydrdgen,
CN and NO; | |

R}3 is selected from halogen, haloalkyl, haloalkoxy, -S(0)CF3,
and -SFs; S ’

a,nand q aré independently selected from 0, 1, and 2.

4, The method according to claim 2 wherein the compound of
formula (XX) is that wherein:

Rypp iscyano;

R202 is S(O)nR203;

Rog3 is alkyl or haloalkyl;

R204 is - N(R205)C(O)CR206R207R208;

PCT/EP99/10452
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Rp5 is alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl and
halocycloalkylalkyl;

Rogg is alkoxy, haloalkoxy, or hydrogen;

Ro(7 and Ryggare independently hydrogen, alkyl, or haloalkyl; or

Rp07 and Rogg may form together with the carbon to which they

are attached a 3 to 7 membered ring which additionally may contain one
or more heteroatoms selected from nitrogen, oxygen and sulfur;
X] is selected from nitrogen and C-R212;

Ro11 and Rp1 are independently selected from halogen,
hydrogen, CN and NO; |

R213 is selected from halogen, haloalkyl, haloalkoxy, -S(O)\CF,,
and -SF ; and

h and k are independently selected from 0, 1, and 2,

5. A compound of’ formula (II):

R22 R21
A
S

=
Ry
a

wherein:
. Ry is cyano, alkyl, haloalkyl, , acetyl or -C(=S)NHp,
C(=NOH)NH, or C(=NNH,)NH,;

Ry> is S(O)mR23;

Ro3 is alkyl or haloalkyl;
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R4 is -N=C(R25)N(R26)(R27) or -N=C(R25)-N(R27)-R2s;

Ros represents hydrogen or alkyl; or alkyl substituted by one or
more halogen, alkoxy, haloalkoxy or -S(0),R3s5;

Rp¢ and Ry7 each independently represent hydrogen, alkyl,
alkenyl or alkynyl; or alkyl substituted by one or more halogen, alkoxy,
haloalkoxy, amino, alkylamino, dialkylamino, cyano or -S(O)mR3s; or
alkyl substituted by phenyl or pyridyl which rings are optionally
substituted with one or more groups selected from halogen, nitro and

alkyl; wherein R35 is alkyl or haloalkyl and m is zero, one or two;

X is selected from nitrogen and C-R39;

Rog is alkoxy, haloalkoxy, amino, alkylamino, dialkylamino or
-S(O)R30;

R3q is alky] or haloalkyl; _

R31 and R37 are independently selected from halogen, hydrogen,
CN and NO»; '

R33 is selected from halogen, halbalkyl, haloalkoxy, -S(0)CF,,
and -SFs;

m and r are independently selected from 0, 1, and 2; and tis 0 or
2; with the exclusion of the compound wherein Ry is cyano; Ry is -
SCF2CH3; Rys is hydrogen; X is C-R33; Ryg and Ry7 are methyl;
R31 and R37 are chlorine; and R33 is trifluoromethyl; and veterinarily

acceptable salts thereof.

6. A compound of fonnula (XX) oi' a salt thereof as defined
in Claim 2, provided that the compound is not 3-cyano-1-(2,6-dichloro-
4—triﬂuoromethylphcnyl)—5-(N-ethoxycarbonyl—N-methyl)amino-4-
trifluoromethylthiopyrazole. _ '

PCT/EP99/10452
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7. A composition comprising a parasiticidally effective,

substantially non-emetic amount of a compound of formula (I} or a salt
thereof as defined in Claim 1 or a compound of formula (XX) or a salt

5 thereof as defined in Claim 2 and an acceptable carrier.

8. The method according to any one of Claims 1 to 4 wherein

the animal is a domestic animal, preferably a dog or a cat.

10 9. The method according to any one of Claims 1,2, 3, 4 or 8
wherein the 1-arylpyrazole is administered orally in a dose to the animal
in a dose range generally from 0.1 to 500 mg/kg.

10.  The method according to any one of Claims 1, 2, 3, 4, 8, or

15 9 wherein the 1-arylpyrazole is administered in a frequency of treatment

from about once per week to about once per year.

20



