TI TLE OF THE | NVENTI ON Topi cal Fornul ati ons Conpri sing

A 1-N-Aryl pyrazol e Derivative and A Formam di ne
WORRIADEHID3APPLI CATI ONS The application cl ai ns pPCDUB1094/042379

from US provisional application USSN 60/530, 525, filed

Decenber 17, 2003, and US Utility application USSN

10/ 783, 459, filed. el r erein

i ncor por at ed Ibyer% 1y Q?cihﬁmm each docunent
ited therein.  Reference.j | so e.to appl,gation..

R PP R o oDy sl Db atvafiA i ine

N-aryl pyrazol e Deri vat i vs [ revgn i on of
Art hr opod- Bor ne arg=¥bsen £ Bef seases. This
ons. an

ouBt B8 Sie SrRariorReren Y PREGr %%%&19&5&%%“ BsAS
sed Pyt P 207 OB e oL e mens D0 g ffed Febisy 20,

ocunents cited or referenced in appln_cited docynents .
200‘gr Beriay @ﬁg}rpesaﬁﬁdegy SP%?I‘?R?Br W@%dﬂﬁy epcly doert qrie ferein.
OF THE I NVENTI ON Thi s invention grovi des for, inter
Refozpricg is glenmpde tgpmppligatipn PRSN 40133462 ¢ Bleg dicbiuary 26 20 sxtitled 1-
one 1-N-aryl pyrazole derivatives and at |east one
N-aylpyreaele diepigatisige i Bisventipe phortapod-Bome prbiwsquaio-Bome Diseases.
treating parasite infestations i n mamals and birds b
Thisy applighiécal layd agdblapplivgtiensearidnpeie ipvelicetiensu Fitler othsreino (including
said mammal s and birds. The inventive fornul ations
dociemdnitsy ited du ¢ heviekt/o adpaingsiroeecttophr abi il éscinenls cedhleras(“appln
and ticks, that is far superior than fornul ations
cited dovpmests’ N gné all Hodnanispytedankeraedd mapplueited dozemests afe hereby
as fipronil, thereby indicating synergy. This result
expleSlyeMedtpsratce bg wipen®@l ng gi ven the fact that amitraz is
not recognized in the field as a flea product.
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This invention provides for, infer alia, novel topical formulations comprising at least
one 1-N-arylpyrazole derivatives and at least one formamidine such as amitraz and to
methods for treating p arasite infestations in mammals and birds by topically applying the
inventive formulations to said mammals and birds. The inventive formulations exhibit
activity against ectoparasites such as fleas and ticks, that is far superior than formulations
comprising an 1-N-arypyrazole derivative alone, such as fipronil, thereby indicating synergy.
This result is even more surprising given the fact that amitraz is not recognized in the field as
a flea product.

BACKGROUND OF THE INVENTION

Parasitic diseases may be caused by either endoparasites or ectoparasites. As used
herein endoparasites refer to those parasites living inside the body of the host, either within

an organ (such as the stomach, lungs, heart, intestines, etc.) or simply under the skin.
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endoparasites reside in the heart, eyes, lungs, blood vessels, and the like while still others are
subcutaneous parasites. Helminthiasis can lead to weakness, weight loss, anemia, intestinal
damage, malnutrition, and damage to other organs. If left untreated these diseases can result
in the death of the animal.

Examples of endoparasites which infect animals and man include but are not limited
to gastro-intestinal parasites of the genera Ancylostoma, Necator, Ascaris, Strongyloides,
Trichinella, Capillaria, Trichuris, Enterobius, and the like. Other endoparasites which infect
animals and man are found in the blood or in other organs. Examples of such parasites

include but are not limited to filarial worms Wuchereria, Brugia, Onchocerca, and the like as
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Attagenus sp. and the housefly Musca domestica and against Solenopsis invicta (imported fire

ants), termites, and the like.

These compounds are furthermore useful against agricultural pests such as aphids
(Acyrthiosiphon sp.) locusts, and boll weevils as well as against insect pest which attack
stored grains such as Tribolium sp. and against immature stages of insects living on plant
tissue.  Anthelmintic compounds are also useful as a nematodicide for the control of soil
nematodes, which may be agriculturally important.

Antiparasitic agents are also useful for the treatment and/or prevention of

helminthiasis in domestic animals such as cattle, sheep, horses, dogs, cats, goats, swine, and
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published as Publication No. U.S. 2003-0050327A1. Reference is also made to Publication

No. U.S. 2003-166688A1. WO 01/957715 describes a method for controlling ectoparasites in
small rodents as well as interrupting or preventing the diseases caused by arthropods or small
rodents, which comprise applying topical formulations, such as spot-on compositions, to the
skin, or hair of the rodents.

1-N-arylpyrazoles as a class of chemicals are well known in the art, as well as
methods for their use in controlling parasites including insects, such as fleas, ticks, lice or
mosquitoes in mammals, such as domesticated livestock or companion animals or birds,
either alone or in combination with other pesticides such as insect growth regulators. See,

e.g, EP-A-295217, EP 295 177, EP-A-840-686, EP-A-352,944, WO 00/35844, WO
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administration. Example 9 of EP-A-295,117 and Example 291 of EP-A-500,209 describe a
pour-on type skin solution containing 15% insecticide and 85% dimethyl sulphoxide, for
percutaneous administration of the insecticide. 1-N-arylpyrazole derivatives are known in the
art to prevént, treat or control ectoparasite infestation in mammals, such as cats, dogs and
cattle.

Amitraz is known in the art as a pesticide and is used to control red spider mites, leaf
mites, scale insects and aphids. In animals, amitraz is used to control tick, mites, and lice.

Extoxnet http://ace.orst.edu/info/extonet/pips/amitraz. html. However, amitraz is not known in

the art to treat fleas Amitraz belongs to the formamidine chemical group, a group including
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wide range of internal and external parasites. The compounds which belong to this series are
either natural products or are semi-synthetic derivatives thereof. The structures of these two
series of comﬁounds are closely related and they both share a complex 16-membered
macrocyclic lactone ring; however, the milbemycin do not contain the aglycone substituent in
the 13-position of the lactone ring. The natural product avermectins are disclosed in U.S.
Patent 4,310,519 to Albers-Schonberg, et al., and the 22, 23-dihydro avermectin compounds
are disclosed in Chabala, et al, U.S. Patent 4,199,569. For a general discussion of
avermectins, which include a discussion of their uses in humans and animals, see “Ivermectin
and Abamectin,” W.C. Campbell, ed., Springer-Verlag, New York (1989). Naturally

occurring milbemycins are described in Aoki et al., U.S. Patent 3,950,360 as well as in the
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where the broken line indicates a single or a double bond at the 22,23-positions;

R; is hydrogen or hydroxy provided that R; is present only when the broken

line indicates a single bond;
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where Rg is hydroxy, amino, mono-or di-lower alkylamino or lower
alkanoylamino.

The preferred compounds are avermectin Bla/Blb (abamectin), 22,23-dihydro
avermectin Bla/Blb (ivermectin) and the 4”-acetylamino-5-ketoximino derivative of
. avermectin Bla/Blb. Both abamectin and ivermectin are approved as broad spectrum
antiparasitic agents. -

The structures of abamectin and ivermectin are as follows:
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wherein for abamectin the broken line represents a double bond and R, is not
present and for ivermectin the double bond represents a single bond and R; is hydrogen; and
R, is isopropy! or sec-butyl.
The 4”-acetyl amino-5-ketoximino derivatives of avermectin Bla/Blb has the

following structural formula:

(0] OCH3
CH;—"—N

OCHs

HC 0

HC 0

CHa

OH



CHa H OH The conpound is disclosed in U S Patent No.
5,089, 490. O her classes of conmpound are known to
WO e@atssesrio- and ect oparasites. These cl asses i PCT/US®04/042379
benzi m dazol es, which are effective agai nst tapeworns,
| ungwor ns and roundwor s, i m dazot hi azol es, which are
ef fective agai nst roundworns, tapeworns and | ungwor s,
and the pyrethroids. Exanpl es of benzin dazol es
i ncl cudehead ReiRdapalpgl rldeGSbutFat ent 3, 915, 986) ;
fenbenzazole (U. S. 3,954,791), nebendazole (U. S
3, Bhe/ a2GigctinProdienzaz gherdly. prepaitd 5 4, Bikbjre afidt least 80% of the
triclabenzazole (U.S. 4,197,307). An exanple of an
comb&iind A RaZ9 Isec-bistyl enRid S tHab. 8% 3f SRO c&bfjund Mire R, is
pyrethoids are a class of naturally occurring or
isopfopft hetical l'y derived insecticide. Synthetic
pyrethroids include pyrethrin | and pyrethrin II.
Sy @Eﬂ%ﬁgiré:feﬂycf el bhRbAs, 1iRghdidemPaid! RptiRomddi®. addatisectin.
4,113,968), resnethrin, and sumthrin (U S. Patents

Dorgineeift iL&t1488 1nf U PaRA03 0a SRJ0LARBIPY 147 38N Arhis compound has the
enval erate. SUMVARY OF 'THE T NVENTI ON The present

ﬁﬂ*ﬂXiﬁ%&ﬁﬂxprOVides_fpr’ inter alia, novel topical

or atrons conprising at |east one 1-N arypyrazole
derivative and a formam di ne, such as but not limted
to amtraz, and to nethods for treating, controlling,
or preventing,jparasite infestations on mammals or
bi rds Thg, i nykntive formulations include spot-on,
pour-on or~spray fornul ati ons andmay i nclude a further
ectoparasitlicid such $&% an | GR conpound, an
aver mect | A rmderivatiye, or a pyre
i nsecti &fdes, and anthel mintics, [such as 2
benzi m dazol es and i j ¥
formul ati on provis a damger
control at "

CHj3

H

OH

In the present formulations, ivermectin and eprinomectin are especially preferred.

A representative structure for a milbemycin is that for milbemycin o.;:
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a faster rate of control. The inventive fornula
remai ns effective up to three nonths fromthe first
wa@ppkiossss on. Moreover, the inventive formnul at POTES2004/042379
prevent tick attachment to the animal, thereby
provi di ng protection against tick borne diseases. The
ectoparasi tes yWi ch may becontroHed, tpreated or
prevented by the present invenfi Wit udes ticks,
fleas, mtes RRge ' g ¢s, flies and
present i nvention
, inter alig ) Hspot - on .
ich compN a) anef fecti ve anount
itical conbifnati on conprising an 1-

f or nul af i.aw,
of an ectopar a¥f

phar maceuti cal or =.fy acceptable liquid carrier
vehi cle; c) optiong
This invention furt
pour - on for nul atd

Fdes for a parasitical
sonprises: a) an effective

1- N-aryl pyrazobe—dertyatjve.and amtraz;, b) a

phar maceutical or vetgrinary aweeptable liquid carrier
vehicle; c) optionally, &crystallization inhibitor;
and d) optionally, an antioxidant. Al so provided for

| N AL RSB RY BRtericd YEHnbA ik fhoRidBRMARhésk GRhctSB P follows:
formulation, which conprises: a) an effective anmount
of an ectoparasitical conbination conprising an 1-
N-aryl pyrazol e derivative and amtraz; b) a
pharmaceutical or veterinary acceptable liquid carrier
vehi cl e. HO—\

W
me Y

The compound is disclosed in U.S. Patent No. 5,089,490.
Other classes of compound are known to treat endo-and ectoparasites. These classes

include benzimidazoles, which are effective against tapeworms, lungworms and roundworms,
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A further enbodi nent of the present invention are
spot-on, pour-on or spray fornulations that further
W@ oiop5s®es at | east one additi onal anti parasitiBCTEB2004/042379
anthelnintic agent, such a s a n IR conmpound, a
benycin _or avermectin derivative, a pyrethroid, a
lmldaéwma%ﬁlasaz@n% arg, GiEPriNG 2gAIRE FRIAZEPEDS, f@ﬁ‘ﬁ@ﬁ?zﬁ‘éll@g‘”omsa and
mebendazol e, oxi bendazgl e, qr triclobendazol e
the PyrpifEoidse Hixamples of benehnidazoles aghiude plberdsgolp (e Refont 3,915,986);
invention further provides for a nmethod for
fenhspaagelat i(H, BOPhHat i AepeadazelsntV S | B687.paDasetieenzazgley (U.S.
mammal or bird in need thereof or an environnent where
3,5741%4Y) ped itddabentizeln ot 19e839Thpphy iernple offaneipifiazethiazole is
amount of the inventive spot-on, pour-on or spray
levaisole (Ua8-i 30729360k he mammal or bird. Animals incl ude
manmal s, such as dog, cats, zebras and horses, and
bi s pysthollsase € blasskdfmeiurallyrdceysngndsygthaiitally derived insecticide.
Envi ronnents i nclude ani mal houses, such as dog or cat
Synthetic ppigthréids sehslt giytediginahdnd byethein 1 tSyathetiOpyitirés include
DESCRI PTI ONOF THE | NVENTI ON Ot her obj ects, features
perragibiira P8 Patentf 4,1 1396p), essatethrinh vehiungithriar (@ .8 FaednasEe84,023 and
or are obvious from the follow ng Detail ed
2,34R683 07, ideitan@thrinl dnd iféavhierake under st ood by one of ordinary
skill in the art that the present discussion is a
description of exenplary enbodiments only and i s not
intended as limting the broader aspects of the
present invention, which broader aspects are enbodi ed
in the exenplary construction. In fact, it will be
apparent to those skilled in the art that various
nodi fications and variations can be nmade in the
present invention w thout departing fromthe scope or
spirit of the invention. For instance, features

illustrated or PNE ' ORSTHR E&Tﬁ ﬁ-enbodlnent can
be used in anotgerjg%%%grnenr‘ggyyrerg—a still further
enadipRed: 1n\}e§1t161§p1’o{7‘1t1@§"f3€ Ui @lia, LG RERSE %rrﬂuﬁ\ﬁgﬁg éo%bnsmg

cover such nodifications and variations as cone

at leta?c%né @Q@@ryﬁma&(h@ J@RRENAGM a%ﬂaﬂﬁdlﬂ@ udRivkt not limited to amitraz,

equi val ent'’s

and to methods for treating, controlling, or preventing parasite infestations on mammals or
birds The inventive formulations include spot-on, pour-on or spray formulations and m ay
include a further ectoparasiticide, such as an IGR compound, an avermectin or milbemycin
derivative, or a pyrethroid insecticides, and anthelmintics, such as benzimidazoles and
imidazothiazoles. The inventive formulation provides a larger duration of parasite control at
a faster rate of control. The inventive formula remains effective up to three months from the
first application. Moreover, the inventive formulations prevent tick attachment to the animal,

thereby providing protection against tick borne diseases. The ectoparasites which may be
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For convenience, certain terns enployed in the

Speci fication, Exanples, and appended C ains are
w@odosmesg0esl here. Definitions: As used herein, PEEHUSEO#H042379

"conprising” in this disclosure can nean "incl udi ng"

or can have the neaning commonly gjven to the term
controfedhyiieptsd @y Lrevented by thepresent invepponpngldes ticys.t fisas,dpifes, mange,

fornul ati ons include those fornul ati ons wherein the
lice, noaquytiopsy flies ehd taftlagwbnpound of the fornula: (1) in

which: R is a halogen atom CN or alkyl; Ris S(0O nR3

or MéyeSspdéifiyalyp ihei moieseat] inRntion provided toal kgt aliR3 pagasgicklgpot-on

al kenyl , al kynyl, hal oal kyl, hal oal kenyl or hal oal kyl ;
formithtiog, Wiyelr @gepmiseshal ogen, NRS5R6, S(O) 1nR7, C(O R7,

C(O OR7, alkyl, haloalkyl , OR8 or -N=C(R9)(Ri0)

subst i ta)yent ;ankREeaivd aRewitnd epenaerisityalrcombasgort camnprising an 1-

hydrogen atom al kyl, hal oal kyl, C(O al kyl, S(OrCF3

or al koxycampatiiyranlerdbrivaticte 2@l 4 fogedrhidineray conbi ne to

forma ring of 5 to 7 nmenbers. R7 represents an al kyl

or hal agl kyla ghameeutiRal o epetsenicepblalliyld catrizk odtidy;|

or a hydrogen; RO represents an al kyl or a hydrogen;

Ror em)ese%ﬁomypp@ry@aﬁiaﬁyn subsbi.t uted aryl or an
optionally substituted heteroaryl group;
This invention further provides for a parasitical pour-on formulation, which comprises:
a) an effective amount of an ectoparasitical combination comprising an 1-
N-arylpyrazole derivative and amitraz;
b) a pharmaceutical or veterinary acceptable liquid carrier vehicle;
c) optionally, a crystallization inhibitor; and
d) optionally, an antioxidant.
Also provided for in the present invention is a parasitical spray formulation, which
comprises:
a) an effective amount of an ectoparasitical combination comprising an 1-

N-arylpyrazole derivative and amitraz;

b) a pharmaceutical or veterinary acceptable liquid carrier vehicle.

A further embodiment of the present invention are spot-on, pour-on or spray
formulations that further comprise at least one additional antiparasiticidal or anthelmintic
agent, such as an IGR compound, a milbemycin or avermectin derivative, a pyrethroid, a
benzimidazole, such as albendazole, fenbenzazole, mebendazole, oxibendazole, or

triclobendazole, or a imidazothiazole, such as levamisole.
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R and R 2 represent, independently of one anot her,
hydr ogen, hal ogen CN or NO ; R13 represents a hal ogen
wae@siosso3se hal oal kyl , hal oal koxy, S(0) qCF3 orP&FES2004/042379
group;m n, q and r represent, independently of one
another, an integer equal to O, 1 or 2; X represents a
t r Theapresent imiventvgdprtheraneddesfo methadfer pryvering: plpinating o
val enci es of the carbon atomform ng part of the
cont@llmgatatasitesi ingp optinsyh 2k [byrdvin tnhedaﬂ}ﬁﬁﬂa? AR& SRYiEQIeRt Where they
acceptable carrier or excipient. A nore preferred
reside OWwhidh admprises sppiag wheflectivetarout of the vy vezHoEoR, pogr-on or
compound of the formula: R2 ,Ri (D in which: R is a
spraf drBgRfoRtOhe Emmal oebind/| AnRRali scBiOmeRIals, such as dog, cats,
4, 5-di cyanoi m dazol -2-yl or hal oal kyl; R3 is alkyl,
zebripdr@ahdeyek, addabiai| kehyds dickbal aakdyy nyd quill Fepresemtssinglude
hydrogen or hal ogen atom or an NR5R5, S(O nR7, C(O R7
aninfdf hcﬁ@@% SR as @dgot!cat hratidg) Hoyde stableShal ahickamlitter.
N=C(R9) (Ri 0) group; R5 and R independently represent a

hydrogen @aRIQEPDESCRYPTION OFETHE INVENYI@XY! , S(0)
r CF3 or al'koxycarbonyl group or RS
Other objects, features and aspects of the present invention are disclosed in, or are
obvious from, the following Detailed Description. It is to be understood by one of ordinary
skill in the art that the present discussion is a description of exemplary embodiments only and
is not intended as limiting the broader aspects of the present invention, which broader aspects
are embodied in the exemplary construction. In fact, it will be apparent to those skilled in the
art that various modifications and variations can be made in the present invention without
departing from the scope or spirit of the invention. For instance, features illustrated or
described as part of one embodiment can be used in another embodiment to yield a still
further embodiment. It is intended that the present invention cover such modifications and
variations as come within the scope of the appended claims and their equivalents.
For convenience, certain terms employed in the Specification, Examples, and
appended Claims are collected here.
Definitions: As used herein, the term “comprising” in this disclosure can mean
“including” or can have the meaning commonly given to the term “comprising” in U.S.

Patent Law.

Preferred topical formulations include those formulations wherein the 1-arylpyrazol is

a compound of the formula:
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and R together may forma ring of 5 to 7 nenbers; R7
represents an al kyl or hal oal kyl substituent; R8

wo epsessess s an al kyl or hal oal kyl or a hydr ogePCT/BS2004/042379
represents an al kyl or a hydrogen atom Ri o represents
an optionally substituted aryl or an optionally
substituted heteroaryl - /R and Rn represent,
i ndependent|ly of one anot hydr ogen, hal ogen CN or
NO2; R13 represents a hal atom or a hal oal kyl
hal oal koxy, S(O) qCF3 or S/gwoup; m n, q and r
represent, independerfsTy ofyone another, an integer
equal to 0, 1 or 2; X represents a trivalent nitrogen
atomor a CR12, theRthree her val encies of the
carbon atom form ng part e aromatic ring; wth
the proviso that, when et hyl , .then either R 3 i
s haloal kyl, R4 i s NH2 G, RI3is CF3 and X is
N or else Ris 4,5-dicyanoijm dazol- 2-yl, R4 is O, Rn
is d, R 3is CF3 and X isi Gd; and/or Mre
preferably, this invention ptovifles for a parasitical
spot-on formul ati on wherein the 1-N-aryl pyrazole in
t he ect opar aswhickal conbi nation is a conpound of the
formula (1) wherein: R is a halogen atom CN or
nmet hyl ; Ry is a halogen atom, CN or alkyl;

R, is S(O)nR3 or 4,5-dicyanoimidazol-2-yl or haloalkyl;

Rs is alkyl, alkenyl, alkynyl, haloalkyl, haloalkeny! or haloalkyl;

R4 is hydrogen, halogen, NRsRs, S(O)nR7, C(O)Rs, C(O)OR7,
alkyl, haloalkyl , ORg or -N=C(Rg)(R1o) substituent;

Rs and Re independently represent a hydrogen atom, alkyl, haloalkyl,
C(O)alkyl, S(0),CF; or alkoxycarbonyl or Rs and Rg together
may combine to form a ring of 5 to 7 members.

R; represents an alkyl or haloalkyl group;

Rs represents an alkyl, haloalkyl or a hydrogen;

Ry represents ah alkyl or a hydrogen;

Rio  represents an optionally substituted aryl or an optionally
substituted heteroaryl group;

Ri1 and Ryy represent, independently of one another, hydrogen,
halogen CN or NOy;

Riz  represents a halogen atom or a haloalkyl, haloalkoxy, S(0),CF;

or SFs group;
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R2 is S(OnR3 or 4,5-dicyanoi mdazol -2-yl or
hal oal kyl ; R3 is G -Ce-al kyl or G -C6-hal oal kyl; R4
WO e@sesseBt s a hydrogen or hal ogen atom or NRSRBI/US2004/042379

S(OnR7, C(OR7 or C(OOR7, alkyl, haloal kyl or OR8 or
-N=C(R9) (Rio);R5 and Re independently represent a
hydr ogen at omnpg agd OlepEseat, kydeperdentlyCet dnglapethiy pn integer equal
C(OGC -C6-alkyl, S(O CF3, O C6-acyl or C C )
- al koxycar bonyl ; toR61@an& R t oget her may conbine to form
aring of 5to 7 nmenbers, which may include one or two
di val ent hefer oatepresensed gviledt fifrogantaten gr @ (pRi2, the three other
consi sting of oxygen or sul phur; R7 represents a
G - C6-al kyl or Cral€cickhafl thakdpédn atkd forepnepahéfshaar@natl® ring
-al kyl or G -C -haloalkyl or a hydrogen atom RO

optib ANy &FE i shaBn4deut{cal@hdcyptatde caaridtyod eagsiantat om R o
represents an optionally substituted phenyl or
OPA ingii@ bleferfdd@sinhdiationds tied whedéih Yie DNaatplpwaesleiisa tdngpound of
substituents are selected fromthe group consisting of

the fO@lu@gen, OH, -O C1-C6 alkyl, -S- G -C -alkyl, cyano
or CG-C-alkyl; Rn and R12, independently of one
anot her represent hydrogen, haogen, CN or NO2; R
Tepresents a hal ogen, G | oal kyl, G -C
- hal oal koxy,

in which:

Ri is a halogen atom, CN or methyl;

R, is S(O)4R; or 4,5-dicyanoimidazol-2-yl or haloalkyl;

R; is alkyl, haloalkyl, haloalkenyl or haloalkynyl;

R4 represents a hydrogen or halogen atom or an NRsRs, S(O)R7,
C(O)R; or C(O)OR7, alkyl, haloalkyl or ORg or an -
N=C(Rg)(Rio) group;

Rs and R independently represent a hydrogen atom or an alkyl,
haloalkyl, C(O)alkyl, S(O).CF; or alkoxycarbonyl group or Rs
and Rg together may form a ring of 5 to 7 members;

R represents an alkyl or haloalkyl substituent;
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S(Ogd 3 or SF5 group; and, m n, q and r
i ndependently of one another are 0, 1, or 2; (b) the

woO p@aiosBosgar ri er vehicl e conprises a sol vent anBPCHUS2004/042379
cosol vent wherein the solvent is selected fromthe
group consi sting of acetone, acetonitrile, benzyl
al cohol, buRyl diegregentd an aliyhet helaabiybermingecgen;
di met hyl f or mam de, di propyl ene glycol n-butyl ether,
et hyl ene gl Reol representtaplalied per hydmgspatothy| acet ami de,
di propyl ene gl ycol nononethyl ether, liquid _
pol yoxyet hyRene gipyesaiis anpomiontlbnsulstigidesl aryl or an optionally
2-pyrrolidone, in particular N nethylpyrrolidone,
di et hyl ene gl ycokubstinted héiyloanyt grewp; et hyl ene gl ycol ,
di ethyl phthalate fatty acid esters, such asthe
di et hyl est &;; anddRj,Sebietent, adegatietlyant] oae nanother,ehypdrogen,
at least two of these solvents and the cosolvent is
sel ected from t hgalggeauN 6:0¥04;St i ng of et hanol
i sopropanol or methanol; and (c) a crystallization
i nhi bitor se gct egrdseim hhepedhtuporcoingoadityl ngloatkory) S(0),CF;
anioni ¢ surfactant, a cationic surfactant, a non-ionic
surfactant, an agje® Sakt, an anphoteric surfactant or
pol yvi nyl pyrrol i done,” pol yvinyl al cohols, copol ymers
of vinyl acefaf § 389 rapkddviltP¥adpehdedBN 8f o0y ¥h @fi€zer equal
gl ycol s, benzyl al cohol, nmannitol, glycerol, sorbitol,
pol yoxyet hyl enat gfy sqfbi tan esters; lecithin, sodium
car boxynet hyl cel l'ul'ose,” and acrylic derivatives, or a

|
m xture of these rrél:pg%éﬁ@h el Zafdnt ok Ut RaSC-Ry,, the three other

Especially prefe as spot-on fornulations are those

wherein the 1-N- ?El\é &é/sro?ﬁf?:lcgrbgﬁ H.o}ﬁaiioh}ﬁﬁ% gﬁt Bf‘tﬁe aromatic ring;

ectoparasitical conbination is a conmpound wherein the

1ng T LR Pohil otk VAN, 8 BeR YRR S Hatonllon, R, i

representi ng an he "ni'tr'ogen atom' o
R5 and are attached has 5, 6 or 7 nenbers or
wher ei s CN, RBis G -C-haloalkyl, RA is NH2, Ri

L B2 e L RIEPSER) K 00 RORUNEL SR
2-y1, R4 is Cl, Ry is Cl, Ry3 is CF3 and X is C-Cl; and/or
More preferably, this invention provides for a parasitical spot-on formulation wherein

the 1-N-arylpyrazole in the ectoparasitical combination is a compound of the formula (I)
wherein:

Ry is a halogen atom, CN or methyl;

Ry is S(O),R3 or 4,5-dicyanoimidazol-2-yl or haloalkyl;

R; is C1-Cg.alkyl or C;-Cs-haloalkyl;

R4 represents a hydrogen or halogen atom; or NRsRgs, S(O)mR7,

C(O)R; or C(O)OR5, alkyl, haloalkyl or ORs or -N=C(Ry)

(Rio)s
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Most especially preferred 1-N-aryl pyrazoles to be used

in the inventive spot-on and pour-on fornul ations are:
W@ 2005/058038 PCT/US2004/042379

5-ani no- 3-cyano-1-(2, 6-dichloro-4-trifluoromethyl pheny

|')-4- trifluoronethylsul finylpyrazole; or (B)

1- N- pheny| pRs axbReindependently wepresbnt thbydregematar orpgu€anlkyl,

FC S(I-A (I-ByQGher 1-Narylpyrazol e derivatives

to be used in th&-Eehaivdligi QO)CoCi-bikyh SEDKH:0n1-(raesh or Cr-

are preferred are those of the fornmula (1) R -102 i

R113 ( ) wher ei nCs-alkéXodrboryl;Rsaand Rs1@edentriay comPhsyngrm a

2, alkyl, haloalkyl, C(=NOH)NH 2 or C(=NNH 2) NH2; Ri O2

is S(0) n'Ri 03> phdedyo,7 hahiead, kéivhl maycipchhdeadteydr two divalent

hal ocycl oal kyl or al kynyl; R103 is al kyl, alkenyl,

al kynyl , hal oal kiterodtame adlkcestyfionarthd gtoopl doysisting ¢ @@ggen or

is -NeC(RiGs)-Z-RiCe, -N=C(Ri Ob)-N(Ri 07)-Ri 08; sr-

N(R 10P) - C(R10s) & @6; R105 is hydrogen; alkyl; or

al kyl substituted by hal ogen, al koxy, hal oal koxy or

-S(0) mM Riog;, represents a C1-Cg-alkyl or Ci-Ce-haloalkyl,

Ry represents a Ci-Cg-alkyl or C,-C¢-haloalkyl or a hydrogen

atom;

Ry represents a C;-Cg-alkyl or a hydrogen atom;

Rio represents an optionally substituted phenyl or optionally
substituted heteroaryl group wherein the substituents are
selected from the group consisting of halogen, OH, -O- C1-Cs
alkyl, -S- C;-Cg-alkyl, cyano or C;-Cs-alkyl;

R;; and Rj, independently of one another represent hydrogen,
halogen, CN or NO»;

Ry;3  represents a halogen, Ci-Cg-haloalkyl, C;-Ce-haloalkoxy,
S(0)qCl; or SFs group; and,

m, n, q and r independently of one another are 0, 1, or 2;

(b) the liquid carrier vehicle comprises a solvent and a cosolvent wherein
the solvent is selected from the group consisting of acetone, acetonitrile, benzyl alcobol, butyl
diglycol, dimethylacetamide, dimethylformamide, dipropylene glycol n-butyl ether, ethylene
glycol monoethyl ether, monomethylacetamide, dipropylene glycol monomethyl ether, liquid
polyoxyethylene glycols, propylene glycol, 2-pyrrolidone, in particular N-methylpyrrolidone,

diethylene glycol monoethyl ether, ethylene glycol, diethyl phthalate fatty acid esters, such as
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R 10 and R107 each i ndependently represent hydrogen,

al kyl, al kenyl or al kynyl, or alkyl substituted by one
woroospss3hal ogen, al koxy, hal oal koxy, am no, PCT/US2004/042379

al kyl am no, dial kyl am no, cyano or - S(O1ln R 1 ; or

al kyl substituted b éﬂphenyl or pyridyl e ach o
the whzzhestes obisobial adjpatey pat 4 mipterg oht Irash Fee %th?ﬁ@rselvents and the

groups selected from hal ogen, nitro and al kyl group;

cosabvemi B3 Pelavtell R shermaguteonsistingpé ethanolipapronene o mefggeliando
which they are attached a 3- to 7- nenbered ring which
may addi{di oreaktyytaBigaticmi mhibiter exlectaslr Gomethe raserropgnsisting of an
sel ected from oxygen, nitrogen or sulfur; R 08 is

anicaickaoxfygtadiad cedilokiosyrfactani, mononabiiy lsenfrictaot, ad iaaiiﬂqﬁalimmmphoteric
-C(O R4 or -S(OfRO; RO9 R ioand Ri 14 are al kyl or

surfhadm adrkydly vilipsaiidRe, pobyvingtepehasntdpylysetseof ethyl mostate and
hal ogen, hydrogen, CN and NO2 R 13 is selected from

vinshgragidone, hpdlgeaihiiiare, ghablealdeoxy, ale@{dl) mpnGRA, gpckrel, sorbitol,
SF5; R 15 is alkyl or haloalkyl; X is selected from

polydix{istRgeatednshriTali ekibrs; Aedithir)) sofufd carbeuynidRiyléllulase, andl,acrylic
n' and q' are independently selected fromO0, 1, and 2;
deriddtfles, or a mixture of these crystallization inhibitors.

Especially preferred as spot-on formulations are those wherein the 1-N-arylpyrazole
derivative in the ectoparasitical combination is a compound wherein the ring formed by the
divalent alkylene substituent representing Rs and R¢ and the nitrogen atom to which Rs and
R; are attached has 5, 6 or 7 members or wherein R; is CN, Rj is C;-Cg-haloalkyl, Ry is NH),
Ry and Ry, are, independently of one another, hydrogen or halogen and Rj; is Ci-Ce-
haloalkyi.

Most especially preferred 1-N-arylpyrazoles to be used in the inventive spot-on and
pour-on formulations are:

(A)  5-amino-3-cyano-1-(2,6-dichloro-4-trifluoromethylphenyl)-4-

trifluoromethylsulfinylpyrazole; or

(B)  1-N-phenylpyrazole derivative of the formula:

ﬁ

F3C—-—s

A ﬁ/ {
NH; e e
CF3 I-A)

(-B)
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t ' is O, 1 or 2; and veterinary acceptable salts
thereof. Qther preferred 1-N-aryl pyrazol e derivatives
wao basossp3ve | ncl uded i nthe inventive fornul at i BEIEUS2084/042379
t hose conpounds of formula (111):0 201 R213 ( |
wherein: R201 is cyano, C(Oal kyl, C(S)NH 2, alkyl,
C(QtheH) -N-prglpyrazale i%amﬁzwm e URACR the fBMOYatioRA03he invention
al kenyl , hal oal kenyl, cycl oal kyl, hal ocycl oal kyl or
whick piieyprgferredRre@ osesof dltekdpimula(Reny| , al kynyl, hal oal kyl ,
hal oal kenyl or hal oal kynyl; R204 is -N(R 205)5)C(O CR
206R207R208-, N(R 205) C(rar yl Roor - N(R 205) C( O OR 207;
R205 is al kyl, hal oal kyl | oal kyl, hal ocycl oal kyl
cycl oal kyl al kyl , halocyc/oal yl al kyl , al koxyal kyl ,
hal oal koxyal kyl , al kenyl{ halwal kenyl, al kynyl,
hal oal kynyl ; R206 | géﬁ, hal ogen, al koxy,
hal oal koxy, alkoxyaﬁk% hal oal koxyal kyl , fornyl oxy,
al kyl car bonyl oxy, ha
hal oal kyl t hi o, al kyl sul
al kyl sul fonyl, hal oal kylllsul fohyl, al kyl am no,
di al kyl am no, hal oal kyl
cycl oal kyl oxy, hal ocycl oal kyl oxy, al koxyal koxy,

wherein:

Rior  1s cyano, -C(O)alkyl, C(S)NH,, alkyl, haloalkyl, C(=NOH)NH,
or C(=NNH;)NH;;

Rioa 18 S(O)yRigs, alkenyl, haloalkenyl, cycloalkyl, halocycloalkyl
or alkynyl;

Rigs is alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl or haloalkynyl;

Rioa 18 -N=C(Rips)-Z-Rioss ~ -N=C(R105)-N(Ryo7)-Rios;  or-
N(R109)~C(R105)=NR0s;

Ryos is hydrogen; alkyl; or alkyl substituted by halogen, alkoxy,
haloalkoxy or -S(O)m'Rios;

Ri0s and Ryg7 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)wRiis; or alkyl substituted by phenyl or pyridyl each o f
which is optionally substituted with one or more groups

selected from halogen, nitro and alkyl group; or
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hal oal koxyal koxy, al koxyal koxyal koxy, aryl oxy, or
aryl al koxy; R 207and R208are i ndependently hydrogen,

wa@bdoglossobal oal kyl , cycl oal kyl, or hal ocycl oal kpeT/US2004/042379

and

R207and R208 y formtogether with the carbon to which
they are attached a 3- to 7- nenbered ring which,
addi ti onal | omayd Bom iy forgh togethenritle thecniBpgsat toighich they are
sel ected from nitrogen, oxygen and sulfur; Xi is
sel ect ed from niategipdn dnde C- RecrgbeRRHips dviiRhamay additionally
i ndependently sel ected from hal ogen, hydrogen, CN and
NO2; R213 is sel @ntad dngoen hadre detcrodietho aeleyted from oxygen,
hal oal koxy, -S(0) kCF3, and -SF5; and h and k are
i ndependent | y sethitogeadr fultumy O, 1, and 2; and
veterinary acceptable carrier, excipients and salts
t hereof . A PBuoef eis nikadxy [halslkafy, eminoo elkglemafo, fliatkylsano, -C(O)
(I'l) for use in the inventive fornulation is those
wherein: R oi i sRgyan8(Q¢Radkyl; RL102 is S(On Ri03;
RiG3 is alkyl or haloalkyl; RO4 is -N=C(R Gs)-2Z-R 06;
R105 i s hydRQgeoadd Rykaretlkhiadrbaloklichl; Z is O S(OV,
or NRi 07;

Rii1and Riy; are independently selected from halogen, hydrogen, CN

and NO,

Ryj3  is selected from halogen, haloalkyl, haloalkoxy, -S(O),CFs,

—SFs;
Ris  is alkyl or haloalkyl;
X is selected from nitrogen and C-Rj3;
Z is O, S(O)x; or NRyo7;
a’,m’, n’ and q’ are independently selected from 0, 1, and 2; and
t’is 0, 1 or 2; and veterinary acceptable salts thereof.

Other preferred 1-N-arylpyrazole d erivatives that may be included in the inventive

formulations are those compounds of formula (I1I):
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R106 and R107 are independently sel ected from hydrogen

and unsubstituted or substituted al kyl; or R106 and
WRLO®F/0pys f orm t ogether with the nitrogen to wheTOS100€§42379

are attached a 3- to 7- nmenbered ring which may

addi tional l ycontain one_or nore heteroatons sel ected

from oxygen, nitrogen ofsul % X is selected from

nitrogen and GRm R | are i ndependently

sel ected from hal ogen, hydrogen, CN andNO 2; R1I3 is

sel ected from hal ogen, | oalkyl, hal oal koxy, -S(O

g' CF3, and -SF5; a' Re are i ndependently

selected fromO0, 1, and 2. |Preferably, R o is alkyl

whi ch is substitute or nore hal ogen, al koxy,

hal oal koxy, ami no, al ky[lJam no% di al kyl am no, sul fi de,

sul foxi de, sulfone, or or pyridyl noieties of

whi ch each phenyl or pyri noiety is optionally

substituted with one or norle groups selected from

hal o, nitro, and al kyl. Pr Lgrablé, t he

1-N-aryl pyrazol e has one or nor é®f the foll ow ng

features: Rioi is cyano; R04 is -N=C(Rio 5)-2Z-R

106and veiegn:- NRi 07; Xis GRi ; Rmand Ri 12

represent a chlorine atom and Rn is CF3 OCF3, O -SF

5, Ri 12 i SRyS( Gp cpanCFG(@nlltyln CISHNEL,, alkyl,d?(ROH)NH, or

C(=ENNH,)NHy;

Rooz is S(O)nR203, alkenyl, haloalkenyl, cycloalkyl, halocycloalkyl or
alkynyl;

R0z is alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl or haloalkynyl;

Roos  is -N(R205)C(O)CR206R207R208, -N(Rz205)C(O)aryl, or
~N(R205)C(O)OR07;

Roos  is alkyl, haloalkyl, cycloalkyl, halocycloalkyl, cycloalkylalkyl,
halocycloalkylalkyl, alkoxyalkyl, haloalkoxyalkyl, alkenyl,
haloalkenyl, alkynyl, haloalkynyl;

Ra06 1s hydrogen, halogen, alkoxy, haloalkoxy, alkoxyalkyl,
haloalkoxyalkyl, formyloxy, alkylcarbonyloxy,
haloalkylcarbonyloxy, alkylthio, haloalkylthio, alkylsulfinyl,
haloalkylsulfinyl, alkylsuifonyl, haloalkylsulfonyl, alkylamino,
dialkylamino, haloalkylamino, di(haloalkyl)amino,
cycloalkyloxy, halocycloalkyloxy, alkoxyalkoxy,

haloalkoxyalkoxy, alkoxyalkoxyalkoxy, aryloxy, or arylalkoxy;
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A further preferred class of 1-Naryl pyrazol es that

may be included in the inventive formulations or
wappsossobes are those of fornula Il wherein: RPOI/UBH04/042379

cyano or alkyl; R104 is -N=C(Ri0os)-Z-R i06; and Ri os

I's hydrogen or CpC 3 al kyl. The conpounds of fornula

(11) " pref er Biot 3pdRaveregpdependeniy @%@?@MM}#Q&W}» gycloalkyl,

features: Rioi is cyano or nmethyl; R O3 is hal onet hyl

(preferably CF3)orhrogycioaliyl orRR12anskiope Mayfepe fgether yith the

represent a halogen atomp X is CGR 12; R13 is .

hal oal kyl (pr ef exadiohyo €whrh il aed dtleshed @ Fr & Eragspred ring

OCF3), or -SF5; or n' is 0, 1 or 2 (preferably 0 or

1). A further prwfigr zdditionhliismapfontaompasunderohetérortags a

(I'l') for use in the inventive fornul ati ons and net hods

are t hose wher eisslectl fiomi i8trageaexygdildd sildurS(O) n Ri 03;

R103 is halonmethyl; R104 is -N=C(RiGs8)-Z-R 0 ; Zis

NR107; R105Xjs hiyeslegeinfran nadogat andRERS,;and R107 each

i ndependently represent hydrogen, alkyl, alkenyl or

a: ty nyl; orRgl knd Rsyhstihdeptidniby sedsted drontrhalegdnahylyegen, CN

al koxy,

and NOy;

Rz is selected from halogen, haloalkyl, haloalkoxy, -S(O)xCF3, and
-SFs;

and

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

and veterinary acceptable carrier, excipients and salts thereof.

A preferred class of compounds of formula (II) for use in the inventive
formulation is those wherein: |

Rio1  is cyano or alkyl;

Ripz 18 S(O)nRios;

Rjos  is alkyl or haloalkyl;

Rios  is -N=C(Ri0s)-Z- Rios;

Rios  is hydrogen, alkyl or haloalkyl;

Z is O, S(0)y; or NRjo7;

Rios and Rjop; are independently selected from hydrogen and
unsubstituted or substituted alkyl; or

Rios and Rjp7 may form together with the nitrogen to which they are

attached a 3- to 7- membered ring which may additionally
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hal oal koxy, am no, al kyl am no, dial kyl am no, cyano or
- S(O nRi5; or alkyl substituted by phenyl or pyridyl
woki0si0580881gs are optionally substituted with OPET/U82004/042379

nore groups sel ected from hal ogen, nitro and al kyl; X
is selected fromnitrogen and CGRm R106 and R2 each
i ndependent | y r egunésime rmne aoh anayg eketerpdpgs Relegtef g from  oxygen,
sel ected from hal oal kyl, hal oal koxy and -SF 5; Ri 15 is
al kyl or hal oal kyirogeared syHura¥ & selected fom m@wm&éﬁﬂw
selected fromO, 1, and 2 . A further preferred class
of conpound®;gfnd Brrateanddpbydently sdiecte dplege; ydrpgen, CN
cyano; R102 is S(O n CF3; R104 is -N=C(Rio 5)-Z-Ri 06
or -N=C(R, Ob)-NekdM@);-Ri08; Zis NR 07; R105 is
hydrogen or al kyl; R106 and R 107 each i ndependently
represent hyrif;0g8nselaated yirom dakogany | haboallgll, kiadgdlkoxgy -S(O)gCE3,
al kyl substituted by one or nore hal ogen, al koxy,

and hal oal koxy, am no, al kyl am no, dial kyl am no, cyano or
- S(OR 115 ; or nethyl substituted by phenyl or
pyridyl which rings; are optionally substituted with
one or nore groups selected from hal ogen, nitro and

al kyl; R108 4 5 ghd@aYe inBéieA@nk P ¥lectsdidi®0, Bhkd2.am no,
di al kyI anmi no ‘or
Preferably, Rigs is alkyl which is substituted by one or more halogen, alkoxy,
haloalkoxy, amino, alkylamino, dialkylamino, sulfide, sulfoxide, sulfone, or phenyl or
pyridyl moieties of which each phenyl or pyridyl moiety is optionally substituted with one or
more groups selected from halo, nitro, and alkyl.
Preferably, the 1-N-arylpyrazole has one or more of the following features:
Rip1 iscyano;
Riogs 18 -N=C(Ryps5)-Z-R1p6 and Z is ~NR7;
X is C-Ry12; Ryt1 and Ryjs represent a chlorine atom; and Ry is
CF3, OCF3, or -SFs;
Ry 18-S(O)pCF3andnis 0, 1, or 2.
A further preferred class of 1-N-arylpyrazoles that may be included in the inventive
formulations or approaches are those of formula I wherein:
Ri; is cyano or alkyl; Ryps is -N=C(Rios)-Z-Rios; and Rigs is
hydrogen or C;-C; alkyl.
The compounds of formula (II) preferably have one or more of the following features:

Rjo; is cyano or methyl;

‘Rz  is halomethyl (preferably CF3);
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-S(O 1R 10; X is selected fromnitrogen and CGR i12

I R 110 and Ri 14 i ndependently represent al kyl or
whadosabdoys ; Rm and R i 12 each represent a chl oPCTES2004/042379

atom R 13 is CF3 or -SF5; and mi and n ' are 0, 1 or

2; andt ' is 0 or 2. Afurther preferred class of

conpounds ofuf adibpagh injepamdsnilhspresenh @ halogen 4Rmj | s

cyano; R 102 is S(O iCF3; R 04 is -NNC(RGs)-Z-R O ;

Zis NRi 07X R 196-Ris;hydrogen or nethyl; R106 and R107

each i ndependently represent hydrogen, alkyl, alkenyl

or al kynyl ;Ragy abk kalbalkyl lgstietablyedF;mlosirexyfprefemiely OCFs), or

hal ogen, al koxy, hal oal koxy, am no, al kyl am no,

di al kyl am no, cy8Bgoor - S(OmR i5 ; or alkyl

substituted by phenyl or pyridyl which rings are

optional |y wubstik 0ut @ (ptelfdratdne ool). nor e gr oups

sel ected from hal ogen, nitro and alkyl; Xis CGR i1l2 Rm

and fiktte? pededed clpssese tdmppuidy of for@unt QN foRiuts ih $heChm¥entive

or - SF5; m is zero, one or two; and
formulations and methods are those wherein:

Rio1  1s cyano;

Rioz 18 S(O)wRios;

Rips  is halomethyl;

Rioa  is -N=C(Rios)-Z-R1o6;

Z 18 NRyo7;

Rios  is hydrogen or alkyl;

Rj06 and Ryg7 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)mR5; 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-Rjy2;

Rios and Ryj; each independently represent a halogen atom; Rjj3 is
selected from haloalkyl, haloalkoxy and -SFs; Ryjs is alkyl or
haloalkyl; and

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

A further preferred class of compounds of formula (II) is that wherein:
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n' is 0or 1. Afurther preferred class of conpounds
of formula (11) is those wherein: R oi is cyano; R102
WO 2005083088 F3; R104 is -N=C(Ri Gs8)-2Z-R 106; Z i SINRI/US2004/042379
R105 and R107 each represent a hydrogen atom R106 is
al kyl or haloalkyl; Xis CRn 2; Rmand Rn 2 each
represent akehl df $¥#8%at om R113 is CF3 or - SF5; and n
" is 0. Con]gouno!s of formula (I11) which are preferred
accor di ng tkwzt hds pl@seRt i nvention are those wherein:
R2G is cyano; R202 is S(O 1R203; R 203 is al kyl or
hal oal kyl ; Re04 i N=C(R(ERGRGEOPNERABEHRIDE2PR108R205 i s
al kyl, hal oal kyl, cycl oal kyl, cycl oal kyl al kyl and
hal ocycl oal%y| alik¥Ry7R O i s al koxy, hal oal koxy, or
hydr ogen; R207and R20Sare i ndependently hydrogen,
al kyl , or hBdpalikipydrogen or alkyl;

Ryos and Rjo7 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)Ri1s; or methyl substituted by phenyl or pyridyl which
rings are optionally substituted with one or more groups
selected from halogen, nitro and alkyl;

Ryog is alkoxy, haloalkoxy, amino, alkylamino, dialkylamino or
-S(0)¢Rij0;

X is selected from nitrogen and C-Ry1z;

Ri09, R110 and Ry14 independently represent alkyl or haloalkyl;

Ri11 and Ry1; each represent a chlorine atom;

Riiz  is CF; or -SF;5; and

m’andn’ are 0, 1 or 2; and t’ is 0 or 2.

A further preferred class of compounds of formula (II) are those wherein:

Rio; 1S cyano;

Rigz 18 S(O)niCF3;

Rigs 18 -N=C(Ri05)-Z-R1os;

VA is NR107;

Ryos is hydrogen or methyl;
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R207 and R20 may formtogether with the carbon to

which they are attached to a 3- to 7- nenbered ring
waokiosiossaakli ti onal |y nmay contain one or nore hePEr/U8100#842379

sel ected fromnitrogen, oxygen and sulfur; X is

selected fromnitrogen and C-R212; R2H and R2I 2 re

i ndependent Rys &l Ruor sagh indeppndently gemesepiydmgen aligy alkenyl or

andNO 2; R2i 3 is selected from hal ogen, hal oal kyl ,

hal oal koxy, - S(GYkkgE3r abghsubgitgted DpcPrl OF ARPTR halu%éena alkoxy,

i ndependently selected fromO, 1, and 2. A preferred

group of conpourigalkoxy,opmiroa alliyllgnying,s dialkedaniper eyago or -

the ring which is formed by R207andR 20s contai ns_one

or nore het er oatSi,Rimore gkdfwbsiitited by epbexylganpidghiwhich

The conpounds of formula (I11) of the present '

i nventi on pref erridgs yarbaomionally euwbstioted witht e polthawi grgups

features: R20l is cyano; R203 is hal onet hyl,

preferably CF3; dRtedfidmRRlogedméird andefighdent |y

hal ogen; X i is CR212; R213 is hal oal kyl, hal oal koxy

or - SF5; oxKih iGRY,0or 1, or 2, preferably O or 1. A

preferred class of conmpounds that wherein R204 is

N(R. 205) C( Or(RAIGRZQ4ERQBresent a chlorine atom;
Ry;s 18 CF; or —SFs;

b

m is zero, one or two; and

2

n isOorl.
A further preferred class of compounds of formula (IT) is those wherein:
Rip1  is cyano;
Ry  is S(O)nCFs;
Rios  is -N=C(R105)-Z-Rios;
Z is NRig7;
Rios and Ryg7 each represent a hydrogen atom;
Rios 1is alkyl or haloalkyl;
X is C-Riiz2;
Ri11 and Ry, each represent a chlorine atom;
Rz is CF; or —SFs; and
n’ is 0.
Compounds of formula (III) which are preferred according to the present invention

are those wherein:

Ryo1 1S cyano;
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Another preferred class of conpounds that wherein R204
is N(R2os)C(0)aryl. Another preferred class of
W@ eoopossees t hat wherein R204 i s N(R205) C( O OR POIUS2004/042379
Preferably R205 is Cl1-C4 al kyl, nore preferably CpC 2
al kyl, nost preferably methyl. Preferably R206 is
al koxy, mosRapr efséf@bRysmet hoxy, ethoxy or propoxy.
Preferably R207and R208 are both hydrogen. Anot her
especi al | y Beef efsnddl grivlgslior 1- N-aryl pyrazol e
derivatives is 4- thiocarbonyl pyrazol e derivatives of
the forml aRop, 361 NBHOCOXCR6RH7R204302 , 303 (1V) in
whi ch R>3U01! is HZN-C(S)-, R>302 is hal ogenoal kyl ,
hal ogenoal k&ayl ©r hikybgembailsyny cycliR¥an3 icxcloatkidadlgdn, and
am no or one of the follow ng groups: R IHR 307where
R304 represents hilagicloalglaigknoal kyl , al koxyal kyl or
in each case optionally substituted phenyl or pyridyl,
Rogs  is alkoxy, haloalkoxy, or hydrogen;
R,q7 and Rygg are independently hydrogen, alkyl, or haloalkyl; or
Ryo7 and Ryog may form together with the carbon to which they are
attached to 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-Ra1z;
Ry11and Ry are independently selected from halogen, hydrogen, CN
and NO,;
Ry is selected from halogen, haloalkyl, haloalkoxy, -S(O)CF3, and
-SFs;
and
h and k are independently selected from 0, 1, and 2.
A preferred group of compounds of formula (III) is that wherein the ring which is
formed by Rag7 and Rygg contains one or more heteroatoms, more preferably one oxygen atom.
The compounds of formula (III) of the present invention preferably have one or more
of the following features:
Ryo1  is cyano;

Ryoz  is halomethyl, preferably CFs;

Ry11 and Ry, are independently halogen;
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R305 represents hydrogen or al kyl, R306 represents
hydr ogen, al kyl or in each case optionally substituted
w@b@spssoss pyridyl and R307 represents al kyl, BECRER3004/042379
al kinyl, formyl, alkylcarbonyl, hal ogenoal kyl carbonyl

or al koxycarbonyl; Ar represents in each case
optional | y Xubstis CeRexl phenyl or pyridyl and n
represents a nunber 0, 1 or 2. Especially preferred
derivati vesRpf fiohatodleyl(Haldplkaxeon-diseorwher ei n R301
represents HZN-C(S)-; R302 preferably represents (C

- C6) - hal ogelmoal kiy b ohawir agpréfetablyl2orial ogen at ons;

(C2- C6) - hal ogenoal kenyl having 1 to 8 hal ogen atons or
( A pre)ret alassgaRompluindy thatvawireig Rios tsN(B20a)81(OYSReodRooRBs.-
R303 preferably represents hydrogen, am no or one of

t heoftel prowirRE cBEPHIRSMPHMindS Bt wikdéin Bog isNHRBEIC(O)aryl.
wher ei n: R304 represents (G -0C6)-al kyl, (C

- GhorRpbReeRAdlkybf oBi(i:lgblﬁﬂs fhat wierén Ray, @ISR CIDIOR 7.

(G -Co6)-al koxy-(G -Co6)-al kyl, or represents phenyl or
PYréiEdbly FERGNCRE, ¥RIICRoteDrétbrhblp TRId, YIkyR Aasstihetedblit eethyl.

Preferably Rags is alkoxy, most preferably methoxy, ethoxy or propoxy.
Preferably Ryg7 and Ragg are both hydrogen.
Another especially preferred group of 1-N-arylpyrazole derivatives is 4-

thiocarbonylpyrazole derivatives of the formula:

R301 S(O)n111___R302
7\
\ N R303
J\r av)

in which
R¥*! s HN-C(S)-,
R*2  ishalogenoalkyl, halogenoalkenyl or halogenoalkynyl,

R*3  is hydrogen, amino or one of the following groups:
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to trisubstituted by identical or different
substituents fromthe group consisting of cyano,

woraososs0B@al ogen, Ci -C -al kyl, G -C -al koxy, CiPCX/US2004/042379

-al kyl thio, C -C4-hal ogenoal kyl, Cl-C4 hal ogenoal koxy
or G -C4-hal ogenoal kylthio having in each case 1to 5
hal ogewhettons, R305 represents hydrogen or

(G -Co)-al kyl ol R306 represents hydrogen,

(Ci - C6) - al kBi*] phemsantswiidhhalegenpalicdnalkbyyalkyl or in each case
nonosubsti t ut ed to trisubstituted by identical or

di fferent subst idptiemtlly shbstimiddhdenyd oupyrclyhsi sti ng of
cyano, nitro, halogen, G -C -alkyl, ' G -C6-al koxy,

G -C6-al kyR3l°’h| appreients@4dropan cﬁgﬁ@hal kyl, C

- C4- hal ogenoal koxy or G -C4- hal ogenoal kyl t hi o havi ng
in each casr®@ tmephsdaal Qgéaidgeat, oatkybrorhyialr eachl ,cagr optionally
represents pyridyl which is substituted by cyano,

nitro, hal ogen, dGbstithied glckyllor pfidyl 6nd al koxy, G -C
-al kylthio, G -C4-hal ogenoal kyl, C -C4-hal ogenoal koxy

or G -C4- ha?"bgace@a&dﬁél talnéy Iaa&mng auﬂnﬁaCfamﬁﬁlsealkylmb&lyl
hal ogen atons, and R307 represents (G -C6)-al kyl,

(C2-Co) - al kenyl ha((@n&i@y'lc%{%ﬂﬂﬂ alkb@fcAbbny1{ C
- C6) - al kyl car bonyl , ~hal ogenoal kyl car bonyl

having 1 topf haﬂe&%%‘cﬁh ‘35@1 ddbe ((p@onally substituted phenyl or pyridyl
- C6) - al koxycarbonyl; Ar preferably répresents phéenyl

or pyridyl, eac han(a r\éﬂje&ﬁts aSumber 0, 1 or 2.
Especially preferred derivatives of formula (IV) are those wherein
R**!  represents HoN-C(S)-;
R**?  preferably represents (Ci-Ce)-halogenoalkyl having 1 to
12 halogen atoms; (C,-Cs)-halogenoalkenyl having 1 to
8 halogen atoms or (C;-Cs)-halogenoalkinyl having 1 to
6 halogen atoms;

R*®  preferably represents hydrogen, amino or one of the following

groups:

R305

(o]
AN )I\ N /k i <j
N R304 —N
H ; ; ——

R305
R305
\ /

N 306 or NHR

wherein:
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optionally nmonosubstituted to trisubstituted by
identical ordifferent substituents fromthe group
waeowsiostossrg of hal ogen hal ogeno( G - C6) al kyl , hetDUYs2004/@2379
i -C6) al kylthio, hal ogeno(C]-C6)al koxy, (O 06) al koxy,
nmet hoxy, hydra2| ne, (G -C6)-dialk dra2| nQ
(G -C6)al Kl ar m¢m®eﬂt§ll(@ﬂ$s)@®§>’é| (@ %gene*tﬂwldwmg lto3
al kyl'i m no, cyano, (G -GC6)alkylthio or the gr
O i n whi ch R308hadopen ROSsar(E:-CaetkixadC1-65)- %l%flf efte ﬁfpresents
and represent hydrogen or (G -0C6)-al kyl nl1ll1
preferably r eprleheeyitczr raridyireash of whichois optiorRlp monosubstituted
represents HZN-C(S)-; R302 particularly preferably
represents (G m@ﬁ}uﬁsaﬂuagé:yoﬂbmchl tradiffargnt substitgents from the
identical or different hal ogen atons fromthe group
consi sting of fgueyi omsistifd osfi Nasmd nigrapmihalegen, Ci-Ce-alkyl,
(C2- C4) - hal ogenoal kenyl having 1 to 5 identical or

di fferent hal ogepcabiesy, f gastaiielttioouQ;-Cabslogtrioaliyhf Ci-Cy
fluorine, chlorine or brom ne or

( C2- C4) - hal ogenpabdeytitkoxyar IR halogeralkgiRhit ihading @r cach case
di fferent hal ogen atons fromthe group consisting of
fluorine, chlorigesansheRa@msNe;

R represents hydrogen or (C;-Cg)-alkyl,

R represents hydrogen, (Ci-Ce)-alkyl, phenyl which is optionally
monosubstituted to trisubstituted by identical or different
substituents from the group consisting of cyano, nitro, halogen,
C-Ce-alkyl, ~C;-Cgealkoxy, Ci-Cealkylthio,  Ci-Cs-
halogenoalkyl, C;-C4-halogenoalkoxy or Ci-Cy-
halogenoalkylthio having in each case 1 to 5 halogen atoms or
hydroxyl, or représents pyridyl which is substituted by cyano,
nitro, halogen, C;-Cg-alkyl, C;-Cs-alkoxy, C;-Cs-alkylthio,
C;-Cs-halogenoalkyl, C;-Cs-halogenoalkoxy or  Ci-Cyu-
halogenoalkylthio having in each case 1 to 5 halogen atoms,
and

R represents (C;-Cg)-alkyl, (C-Ce)-alkenyl, (Cp-Ce)-alkynyl,
formyl, (C;-Ce)-alkylcarbonyl, (C;-Cs)-halogenoalkylcarbonyl
having 1 to 6 halogen atoms or (C;-Ce)-alkoxycarbonyl;

Ar  preferably represents phenyl or pyridyl, each of which is

optionally monosubstituted to trisubstituted by identical or
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R303 especially preferably represents hydrogen, am no

or one of the follow ng groups: R 305 R 306 R306 or -
WORIF/ 094088 € R304 represents (G -C4)-al kyl, (C PCT/US2004/042379

- 4) - hal ogenoal kyl havi ng 1-3 hal ogen at oms,

(G -C4)-al koxy(C.i -C2)-alkyl, or phenyl which is

optional |y nmonogliffentt ybeinent frpmsthssgrpwr ceppissipe of halogen

identical or different substituents fromthe group )

consi sting of hydlogsag(Ci-Goalld;, ni t helogenegen, G alkylthio,

-C4-al kyl, G -C4-al koxy, (G -C2-hal ogenoal kyl, GCi )

- C2- hal ogenoal kdapgeno(CrCaakotyal @yéhapdiory) methoxhaydrgzine,

in each case 1 to 3 hal ogen atons, R305 represents )

hydrogen or (G (Cef))-diblkylhydriR386 r epmesent s @ydipdetpmino,

(G -C4)-alkyl or phenyl which is optionally

monosubst i t ut ed di(Cdispiltysmiba)t ed (By-Gsdent alsdimio, cyano,

di fferent substituents fromthe group consisting of

hydr oxyl, cyano,(CpCpuikylihiabothegrougi - C4-al kyl , Ci

- C4- al koxy, Cl1-C2- hal ogenoal kyl, Cl1-C2 hal ogenoal koxy

or Cl-C2 hal ogenoal kyl thio having ingg#ch case 1 to 3

hal ogen atons, in particula

4- hydr oxy- 3- net hoxy- phenyl , a N\

o Rsog »

in which

R*® and R*” are identical or different and represent hydrogen or
(C1-Ce)-alkyl

n preferably represents a number 0, 1 or 2.

R¥*!  represents H,N-C(S)-;

R*?  particularly preferably represents (C;-C4)-halogenoalkyl having
1 or 9 identical or different halogen atoms from the group
consisting of  fluorine,  chlorine and  bromine,
(C,-C4)-halogenoalkenyl having 1 to 5 identical or different
halogen atoms from the group consisting of fluorine, chlorine
or bromine or (C,-C4)-halogenoalkynyl having 1 to 5 identical
or different halogen atoms from the group consisting of
fluorine, chlorine and bromine;

R3*®  especially preferably represents hydrogen, amino or one of the

following groups:
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R307 represents (Cr C4)-al kyl, (C2-C4)-al kenyl,
(C2-A4)-al kynyl, fornyl, (G -C4)-al kyl carbonyl, (G

w0 as)psdeas ogenoal kyl carbonyl having 1 to 5 i deP€T /82000042379
di fferent hal ogen atons fromthegroup consisting of
fluorine, chlorine or bromne or (C -C

-al koxycarbonyl ; Arf especially preferably represents
phenyl or pyri kgjggch of [ I SrREptional | y/™
a4 n Ko

nonosubstitute trf%qbstitﬁtedlby i dent i cal

di fferent substituents fromthe grBup consisting of
fluorine, chlorine, trifluoronethyl,
trifluoromethylthio,trifluoronethoxy, nethoxy,

hydr azi ne, di et hyl hydrazi no, am no, nethylam no,
di met hyl am no, i thyl, cyano, methylthio or the
group .R '308 N 3 30%F"> wHere®808 and R309 are
identical or different and represent hydrogen or (C
-C4)-alkyl; nl i especially preferably represents a
nunber 0, 1 or 2. Conpounds of forrmula (1V) which are
most prefehadly preferred are those where R301

represents H2N-C(S) -; .
P R Cﬁepzesents (C1-Cy)-alkyl, (Ci-Cs)-halogenoalkyl having 1-3

halogen atoms, (C;-Cs)-alkoxy(C-Cy)-alkyl, or phenyl which is
optionally monosubstituted to trisubstituted by identical or
different substituents from the group consisting of hydroxyl,
cyano, nitro, halogen,  Ci-Cs-alkyl, C1-Cs-alkoxy,
(C1-Cy-halogenoalkyl, ~Ci-Cp-halogenoalkoxy  or Ci-Co-
halogenoalkylthio having in each case 1 to 3 halogen atoms,

R3®  represents hydrogen or (Ci-Cy)-alkyl,

R represents hydrogen, (Ci-Cs)-alkyl or phenyl which is
optionally monosubstituted or disubstituted by identical or
different substituents from the group consisting of hydroxyl,
cyano, mitro, halogen, C;-Cs-alkyl, Ci-Cy-alkoxy, Ci-Cp-
halogenoalkyl, Ci-C, halogenoalkoxy or Ci-Cy
halogenoalkylthio having in each case 1 to 3 halogen atoms, in
particular 4-hydroxy-3-methoxy-phenyl, and

R represents (C;-Co)-alkyl, (Cy-Cy)-alkenyl, (C,-Cq)-alkynyl,
formyl, (Ci-Cq)-alkylcarbonyl, (Ci-Cs,)-halogenoalkylcarbonyl

having 1 to 5 identical or different halogen atoms from the
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R302 nost preferably represents one of the follow ng
groups: -CF3, -CHF2 -CF2-CH3 - CF3-CHF2, -CF2CHFC ,

WO GMRO8H38 - CH2CF2Cl , - CH2- CF2- CHF2, - CF2- CFCl PCFUS2004/042379
-C(d)(CFa)-CF2d, -C(C1)(CF3)-CHC1-CF3, -C(CF3) Cd 2
R303 nost preferably represents hydrogen, am no or one
of the groups: -gNHPCOO@HBIng- N G@rdmss chlopgeaCHpNHRromine  or
-N=C(CH3) - NH2, - N=CH N(CH3) 2, - N=C(CH3)- N(CH3) 2, OCH3
- NHC2H5 or - NH QPRCOFECHgcaranyhost preferably
represents (1) phenyl which is disubstituted or
trisubstituAed kegpdcihiint prefatablyr regiefséas ehenyd wyspyridybngagh of
where fluorine or chlorine occupies the 2-position,
trifluoromethyl vitieh 4is pogiohilon memdsitstimtadney tivttstitued, by
cyano, nethoxy, nethylthio, trifluoromnethyl,
trifl uoromet hoxydenticalfdr defeaete stibstitubhte fom thy drapi casistig of
6-position; or (2) a 2-pyridyl substituent which is
substituted in tferife POShiblifd) bitiftubtdnheitgn o Matifiydromertlylthio,
in the 6-position by fluorine or chlorine. n 1P nost
preferably repragantsmemexyQ§ mebRxy,NtiEeRESeD, dithetflhdradno,
nost especially preferred conpound is one wherein R302
is - CF3, R303 igniadl BRthyAmihe @nRaSMrindhiGhomSthyl, cyano,
trisubstituted and the substituents are a 2-position

chl oro group, aéétﬁgﬁii&&ﬁﬂe%’&l | uor onet hyl group and a
6-position chloro group, and nl nis | .

R308
W
} AN
0

R and R*® are identical or different and represent hydrogen or

Raog »

where

(Cr-Co)-aliyl;

n!!'  especially preferably represents a number 0, 1 or 2.

Compounds of formula (IV) which are most preferably preferred are
those where

R¥  represents HN-C(S)-;

R**  most preferably represents one of the following groups:
~-CF3, -CHF, -CF,-CH; —CF3-CHEF,, -CF,CHFC], -CH,-CF3,
-CH,CF,Cl, -CH,-CF,-CHF;, -CF,-CFC1-CF3,
-C(CI)(CF3)-CF,Cl, -C(CD(CF3)-CHCI-CF3, -C(CF3)=CCl,

R*®  most preferably represents hydrogen, amino or one of the
groups: -NH-CO-CHs, -NH-CO-C,Hs, -N=CH-NH,,

N=C(CHj;)-NH,, -N=CH-N(CHj),, -N=C(CH;)-N(CHj),,

34



Especially preferred conpounds are those of the

formulae. F3CG- S. (HA) CF3 (I11-B) Oher preferred
waQa20dsa880Bpyr azol es include the foll ow ng conporRCESI0B4/042379

CFEspecially preferred 1-N-aryl pyrazol es derivative in

addition to fpronil include fipronil thio F3CS. H N

CF, and fipronil | fone F CS CNIn gddi t\on to the

pat ent di scussi tives
di scussed prev“ one skilled i\n thesart could

make these conp by adopti ng procederes descri bed
in DE 19928155, DE 19853560, WD 2000031043, DE
19650197, WD 9824769, N30, US 2001007876, al
of which are_hgeek@yd )
al kyl groups of the defi
the formula (1) general |l y—=8#prise from1l to 6 carbon
atons. The ring formed by _R5 and R and the nitrogen
atomto which they are agtachgd is generally a 5-, 6-
or 7-nmenber ed—n=RgcHUnl@ erwiGe specified, alkyl
and al koxy groups are ¢ y lower al kyl and al koxy
groups, that is having frém8ge to six carbon atons,
preferably fromone to four

“NHC,Hs or -NH-CH,-CH=CH,.

Ar most preferably represents

(1)  phenyl which is disubstituted or trisubstituted by identical or

different substituents, where fluorine or chlorine o ccupies the
2-position, trifluoromethyl the 4-position and fluorine, chlorine,
cyano, methoxy, methylthio, trifluoromethyl, trifluoromethoxy,
trifluoromethylthio or hydrazino the 6-position; or

2) a 2-pyridyl substituent which is substituted in the 4-position by

trifluoromethyl and in the 6-position by fluorine or chlorine.

n "' most preferably represents one of the integers 0, 1 or 2. A most
especially preferred compound is one wherein R*? is —CF3, R*® is amino, Ar
is a phenyl which is trisubstituted and the subsﬁtuents are a 2-position chloro
group, a 4-position trifluoromethyl group and a 6-position chloro group, and

11,

n isl.

Especially preferred compounds are those of the formulae.
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carbon atons. Generally, the hal oal kyl, hal oal koxy and

al kyl am no groups have fromone to four carbon atons.
wab@sisdosal kyl and hal oal koxy groups can bear PEEUS2004/042379

nore hal ogen atons; preferred groups of this type

i nclude -CF3 and - OCF3. Cycl oal kyl groups generally

have from 3 to 6 cafFdons ferably from3 to 5

carbon atons, and nay be \ tuted by one or nore

C

hal ogen atons. Al kenyl, enyl, al kynyl, and

hal oal kynyl ups-geger qntain from3 to 5

car bon afﬁﬁggrgyﬁthe tdrm is generally neant
phenyl, pyridyl, furyl, and]|thi ophenyl, each of which
is optionally substityted by one qf nore hal ogen,

al kyl , hal oal kyl, nitroN®a hal oal koxy, hydr oxy,
am no, al kylam no or di al no. I n conpounds of

formulae (1) to (Il1), b erm substituted al kyl
is meant al kyl which is substrtuted by, for exanple,
one or nore hal ogen, al koxy,| hal oal koxy, &d¥no,

al kyl am no, di al kyl am no, c ano or -S(O nRkns; or al kyl
substituted by phenyl or pyridyl each of which is
optionally substituted with one or nore groups

sel ected from hal ogen, nifjro and al kyl; wherein R5 is
al kyl or hal oal kyl aqgcgl S zero, qpe or two.
Preferably in conmpounds of\formula (1), alkyl groups

m one to five hal ogen

ee hal ogen atons.

re Preferred. Conpounds of
ﬁ(oS)-Z-R io6, Zis

rogen atom may exi st as

mer fopn -NH C(R

. S 't hat both such

forms are enbraced by the | i nvention. In

exanpl e of
et hyl ; an e>gg1rr?ﬂ e of

CF3

l'y

are generally substiputed b

atons, preferably fr@m one
ChIoriHéLagg/fP ori t
formul a whefei n RI04 isT-hh

NR107 and R106 representHa hyd
t he tautoneric doubl e bond i sq

cycl oal kyl al kyl is cycl opropy
cycl oal koxy is cycl opropyl oxy;

Other preferred 1-N-arylpyrazoles include the following compounds:

FaC,
: 3 N RN
CN 043 CN
o] / 0 /
0 ; N 0 N
\/ \/J\N / — \/U\N /
/ N ‘ J/ )
CF3 CF3
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An exanpl e of al koxyal kyl is CH3OCH2-; An exanpl e of
al koxyal koxy is CH3OCH2O-; An exanpl e of
w@bkdosnysBkoxyal koxy i s CH3OCH2OCH2O-; An exanpP&T/v$2004/042379
aryl oxy is the phenoxy group; and An exanple of the
aryl al koxy group i s benzyl oxy or 2-phenyl et hoxy.
Ceneral ly, in dijal kyl am no or di (hal oal kyl )am no
groups, the alkyfl and hal oal kyl groups & nifor ogen nay
be chosen ind one anot her. f=preferredcN
cl ass of QQEﬁbun s of fornula (1) conprises

\Qﬁgpdqui)Qgg? t at ¥s CN, R3is h | oal kyl S
NHZ, Ri an

ndepeﬁdeﬁ? 0 ot hel', a
halogen at om and Rl s hal oal kyl . Prefe@?bly i, X
is GCR. A cgnpound 0 fornula (1) mhIChIIS verly

particularly prefe 'the invention
5-anino-3-cyano- di chl or o- 4-
trifluoromethylp 4-trifluoronethylsulf razo
le or fipronil. Conggtinds of formulae (1) -
be prepared accordi hg to one or other of the processes
described in Patent! Applications WO 87/3781, 93/ 6089
and 94/ 21606, and 0659862 or European Patent cF
Application 295,117 or any other process comng wthin
the conpetence of a person skilled in the art who is
an expert in chemcal synthesis. For the chenica
preparationoof the products of the invention, a person
Skl||éﬂQk\/ihe art is regarded aéﬁaylg@ at his

[
f

di sposal , S\nter aliay the entire cont&nts of "@henica
Abst ract s t he docunents which H ed
therein. As/di scussed above, anmitraz i known in

the art~ an obt ai ned from i al ~source.
Am traz bel ongd" to a chem cal group kno as the
f or mam | nes. hus, the invention conprehknds t he use

in inven WQj:j:i%j;HQIons and nethéﬂs\{i:;f]Le&
V

F3C o)

\ Z Fsc\s /O

o / CN
/ N v

CF,
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one formam di ne, such as amtraz . Formam di nes are
i nsecticides having the structure - N=CH N, such as
w@edoss8038 chl or di mef orm chl or mrebuf orm f or met PEEUS2004/042379
and | - di net hyl - 2-
(2' -nmethyl -4' -chl orophenyl ) -formam di ne
( Chl or phenam di n) fﬁ:t2¢%ﬁthout Wi shing to necessarily
b e b ound by any ar theory, are usefu
as insecticides b f)i ) g nonoani ne oxi dase
and/or interfering with/an inSect's nervous system (eg
vol tage sensitive gat {n n e nenbranes) and are e
specially u seful against | stages o f mtes and
ticks. Amounts for application toyani nals of these
i nsecticides can be%det er ned om known uses of
these insecticides, w due experi nentation
(eg, MTABAN is a conme y avail able amtraz
product approved for ca €, swi ne, and dogs, in the
US, typically used as a coflar for dogs, but also
available in liquid forns such as a liquid
concentrate; amtraz has ag,oral LD50 in rats of 800
ng/ kg, a dermal LD50 in rabbits of >200 ng/kg; when
apRliea t?reﬁkx'e@ ON-HP8yia b1 82ROl lal @B oA t fi@énil include
pro uceg ransi ent sedation, depression of rectal
.epperature and i ncreases bl ood glucose, and amtraz
ﬁmﬁﬁgﬁﬁkll tolerated when fed at 0.25 ng/kg/d x 9 0 days,
with, at doses of 1-gksng/ kg hyperglycem a
consi stently observed, ut s i on being the nost
frequent untoward effec Acgordingly, in inventive
conposi tions and net hod a fagrmam di ne,
advant ageously am ty n/ﬁé enpl oyed, i.e., amtraz
is exenplary of a formam dyne that can be used in the
i nvention. Parasiticidal conpoundg;useful in the
present invention alse_i pde ose with an ovicida
and/or larvicidal effect fle i mmat ure stages of
vari ous ectoparasites. |t hese are al ready known,
for exanple from patent Pat . No. 5, 439, 924. Anong
t hese conpounds are featuréd insect growh regul ator
conmpounds (1 GR) which act ¢ither by bl ocking the
devel opnent of the i mmaturerstages (eggs and | arvae)
into adult stages, or by
and fipronil sulfone

o

FaCS

N

(7]

CN

cl I Ci
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i nhibiting the synthesis of chitin. Patent
FR-A-2,713,889 is noreover known, which generally
walemsnstoes t he conbi nation of at | east one conmpoOLN&2004/042379
| GR (insect growth regulator) type, conprising
conmpounds with juvenile hornone activity and chitin
syint hddin itehibbi paew, discessingt 1iINeayipyowmeleof derivataves discussed
N-aryl di azol e conpounds, in particular fipronil, to
previowsyt, rapk sidleyt ihaherfart] cduid ewks theselcomgoungs thy adepimg arocedires
orders. See also U S Patents Nos. 6, 797, 724,
descrihed 8b DESD92 8] 561 BESRS53 B,0096) 32803 eEchDEf 1966019, WO 9824769,
toget her with each docunent cited in and on each of
US 6245236 (20067376 xllvd fndiich airdecoeip icadpethtdddiyatiarchye.
reference, as IGRs therein and fornul ati ons therein,
adphie taligh gloys 60mE defitigh OMiBe O6mpPodnes {19 bR dinda ) gnerally
as amitraz or chlordimeformmay be used in the
compis@&bCleio® catidinSitdnis ETHel riHg. forntdd t5QERMY RY Snd kiR ritdéeh @tfom to
cl ass of insecticides or acaricides, which are
whicR feY hil@@tadhed isi gendrBily P&, b- SOt MbkhBdréDigs. i N this
i nvention. Conpounds belonging to this group are well
K ReHELs tothehbige @%&Fﬁeﬁ,t hl@?leindaﬂﬁox@%f)ﬁ%eﬂé g@ne‘fdl%?o%ﬁ Ryl and

of different chem cal ¢l asses. ese compoun all act

alko;?rxél{)ﬁgs,e FifaB5d ﬁ‘cﬂf&%‘ n%&ntdgﬁ s %ﬁﬁLMﬂBmggpgigfe%‘gt / fg?lfn SR80 four

ect pests. ounds wt an oVl ClI
ct f | .
carbdu | SFHoraBl BE hor Bl o R UELHRIBHER Boupk Bhvehiip gne 1o
P . . i
rour SRS | B Bt and TRRBE BB B REHAD Snf B0 G Bloson
th I f. the | d
atormpy e S R R i e g O8RS ob ARy Aps goneratly
t j f chitin.. | t h | at ]
have SBLT FE BerSonfions sy ot P18 bt et S 534 a8 syptituted
Patent 3.,,818,047; U.S. P t,. 4, 225 598: .S t ent
by ot ofgtors, byloteth alogs. sATisnylaftioqkerish aavh aad. faiqalqay] groups
EP 179, 022 or. U K g 140, 01Q. French Pat ent . A
genenlly ronigindrogp ddP ) FafPPeLemSHeY W tqf@?%loﬁtﬁeﬂ%fm%ﬁleam phenyl,

i corgpri sing at | east one conpaund wth ]
pyridyl, furyl, and thiophenyl, each of which is optionally substituted by one¢ or more

halogen, alkyl, haloalkyl, nitro, alkoxy, haloalkoxy, hydroxy, amino, alkylamino or
dialkylamino. In compounds of formulae (1) to (IIl), by the term substituted alkyl is meant
alkyl which is substituted by, for example, one or more halogen, alkoxy, haloalkoxy, amino,
alkylamino, dialkylamino, cyano or -S(O)mR11s5; 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 R;;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.
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juvenile hornmone activity and chitin synthesis
inhibitors, with at | east one of three Naryl pyrazole
W@oIpsos8Ias, in particular fipronil, to contr ol POEDNF2004/042379

harnful insects belonging to very varied orders.
Exanpl es of | GR conpounds which may be used in this
i Peewriwl ofnbrowe weemgie thasiswiN=EHR mi)rd-Bios:ud apilRior and Ries
hornones, in particular: azadirchtin (Agridyne)

represgiicd ksidodgan afoNoway ¢x4isg s the tawsopessic doitNe bendtipasyer igzay opr ene
(Novartis) kinoprene (Novartis) mnethoprene (Novartis)

-NH-Q (R bspreddRyd; el is(tSberindenstd ddtthdt botht suelhfodme az &dibragedby the present
(Agri dyne)

inventiexchl or o- 2- ( 2- chl or o- 2- net hyl propyl ) - 5- (6-i odo- 3-
pyri dyl met hoxy) pyri di zi n- 3( 2H) - one and
C i Eorpodiyidy dfefsinsild @) the fuilos/ing exapples baubstituents are provided:
chl orfluazuron (Ishihara Sangyo) cyromazi ne (Novartis)
diAfd exbeplewt eycldaBoilaliay idayplapiopylidetr uh eRaniiovixtytcloalkoxy is

flucycl oxuron (Sol vay Duphar) fl ufenoxuron (Cyanam d)
cyclopropyloxy;

An example of alkoxyalkyl is CH3;OCH,-;

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

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

An example of aryloxy is the phenoxy group; and

An example of the arylalkoxy group is benzyloxy or 2-phenylethoxy.

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

A preferred class of compounds of formula (I) comprises the compounds such that R;
is CN, Rj is haloalkyl, R4 is NHy, R;; and Ry, are, independently of one another, a halogen
atom and Rj; is haloalkyl. Preferably still, X is C-Rj;. A compound of formula (I) which is
very particularly preferred in the invention is S-amino-3-cyano-1-(2,6-dichloro-4-
trifluoromethylphenyl)-4-trifluoromethylsulfinylpyrazole or fipronil.

Compounds of formulae (I) — (III) can be prepared according to one or other of the
processes described in Patent Applications WO 87/3781, 93/6089 and 94/21606, and
06/59862 or European Patent Application 295,117 or any other process coming within the
competence of a person skilled in the art who is an expert in chemical synthesis. For the

chemical preparation of the products of the invention, a person skilled in the art is regarded as
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hexaf | unuron (Dow El anco) | ufenuron (Novartis)
t ebuf enozi de (Rohm & Haas) tefl ubenzuron
wQ@ Byoanssessl) tri fl unuron (Bayer). These conpoundBCHIS2004/042379

defined by their international common nane (The
Pestici de Manual, 10th edition, 1994, Ed. Civ

having @rhisndisrsela 7@ #idaithe) entich pentents ght Glssrisal i fﬁrﬁimtf ofng of the
al so include conpounds such as

documpentspwigicly e (ciiest Bp@iz oy | ) - 3-
(2-fluoro-4-((trifluoronethyl)) phenylurea,
1-(2,6-difluorobenzoyl)-3-(2-fluoro-4-( 1,1, 2, 2-
tetrafl uor oet hoxy) ) phenyl urea and
1 As ANigugtiefl| above brarirary Is) wal {@ovin o fte- art tand fopm be orbésiteg| from
phenyl urea. Noval uron (lsagro, Italian conpany) is

comngk@ad sanrcex anpingtrazf bedomgé GRa chepioalingtouPkedvar pethe| fGRnamidines.
compounds i ncl ude net hoprenes, pyriproxyfens,

Thus,hiiel inypiiteomesonpyshendszthdese ih ufiventiveosompositions and methods of at least
| -(2,6-difluorobenzoyl)-3-(2-fluoro-4-(trifluoronethyl
one fHpi@niyihelrseah anamiteival BomimiGhéerre dhe@sticidse hpoing dise sthictire —

maybe conmbined with the inventive ectoparasitica
N=CENRic1a4d AfitiafCIhid@nRRenedéintbaidtn, Molhemtd, And 1-dimethyl-2-
derivatives, pyrethroids, benzam dazol es and

-métﬁyldambﬁﬁ,he@l)efﬁ)ﬁﬁmamav ECHBGhédASiAR) NMhhtDCHHBHAS wishing to
i ncl ude doranectin, enanectin, abamectin,

neces%l%ﬂ eBBEAd By ahy §ﬁé;l?é}i{1éd1'ar tﬁ&Jr}a ABE Lidhul X9 ﬁée@ﬁ‘cﬁ&és% yﬁllﬂﬁ1b1t1ng
m | benyci n oxi ne referred pyrethroids include the

mono@Mirel dXida8S nd?&x IHﬁl;tlé‘tliﬂg{\vnﬁ ﬁ?‘ﬂi@éo@’% nBrvefds a@ﬂéfﬂ (el Wblage sensitive
Pr e cl ude al ben

eferred enzi m dazoles in azol

gates{i{r:f ?gﬁg g'lg lﬁ:ane{g?pl?dqg@% e%:all? %%ﬁfg{ £l @ﬁ s of mites and ticks.

azo A pre erre zol eothrazole is

Amm!ln%/ f%masp%cgﬁon Ja%nmygﬁthe% 1nts£1:%1§1%es can be determined from known uses

of these insecticides, without undue experimentation. (eg, MITABAN is a commercially

available amitraz product approved for cattle, swine, and dogs, in the US, typically used as a
collar for dogs, but also available in liquid forms such as a liquid concentrate; amitraz has an
oral LD50 in rats of 800 mg/kg, a dermal LD50 in rabbits of >200 mg/kg; when applied to
skin of dog in 0.025% solution amitraz produces transient sedation, depression of rectal
temperature and increases blood glucose, and amitraz is well tolerated when fed at 0.25
mg/kg/d x 90 days, with, at doses of 1 -4 mg/kg hyperglycemia consistently observed, but
sedation being the most frequent untoward effect). Accordingly, in inventive compositions
and methods, a formamidine, advantageously amitraz, can be employed, i.e., amitraz is
exemplary of a formamidine that can Be used in the invention.

Parasiticidal compounds useful in the present invention also include those with an

ovicidal and/or larvicidal effect on the immature stages of various ectoparasites. Many of
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conmpounds to be included with the inventive
ectoparasitical conbination depends on the type of
wa@piosmbsoasd t he degree of infestation. The anoRel/ESmwh4/042379
t hese conpounds are easily determ ned by one skilled
in the art. Representative anounts include 0.001lng %
these a5 algradiykRey/n, Vit exantple Homr st Uhs BaviNorg Hi%t28r ﬁ@t?ng hese
range of 0.001 ng/kg to 10ng/ kg and the other classes
comppyndsnag Ifergredy insect1 @O wity reeylafondremppeids MEBH vgHich pe either by
inventive fornmulation may be intermttent in tinme and
blockingythd devalppinaiisefcthe dnmatuteystagae gy andolaieeXkinip, adwlritagpsy or by
bi monthly, quarterly, or even for |ongerdurations of
inhibitingrehe Fiwghdsismef pbitinod PeettWEBMA-2 78583k nt snadeqyen daowpowhich
factors such as the parasite(s) being treated, the
generelgdeseribds thef estldbdtion, oft &teletsy pume ofonoind |of mwco rgrowth
bird, and the environnent where it resides. It is well
regulatbr) Inyple, tdiepriskigl dontpeusds waith jubenilert@ohortei agtigity tod chitin synthesis
determ ne a specific admnistration period for a
inhibjas, t withl latileast dbneadf ditee Trdrgldiamle rbinpoundeninepatiatlastionil, to
nmet hod for permanently conbating a parasite in an
contr8iNMadyHHAAT ihddcidbicbiginh o atdyRkied Srdet] SatLsh US Kdtdnmyigos.
parasitic pressure where the admnistration is at a
6,797 0806885954, B14138149\6,89613i9] ¥achddt WihisH, BEdtRet With efhSdocument
case. For exanpl e, it Qs preferable for the treatnent

cited E &RT G @Q:ht & thé’k% Pal¥RN sl 1RFebY Andd€poAEd h@BinTif refdéHc] 36 IGRs
on mamal s, such ‘as on dogs and on cats. Spot-on

therefn UnAUb Rl A8 FRYeild ead@fh%ﬂﬁfyec@nﬂifm@ SRUVhAE hiindGihé ¥&h as
ingredi ents into the pharmaceutically or veterinary

amitr &%ﬁfeﬁﬁﬁgfo\ﬁﬁ I?ﬁeﬁzl b% uséd 1&1‘?1{63%5&1¥§J)Mh1s iRRnSRpt - on

ormul-ation can”be prepar by encapsul ation of the

a%}k {)]lg'{dg g{eegrll'bth%locl%sﬁ ¥ fs& Elﬁés' (gggarﬁideg hﬁncl'r are ’?"I"l v1ded for

herape I C agent on e SUF ace o e ani m

in th? %alw r%ltulla?l%ﬁ Wl ltﬂls YrWeXUoW t o&ﬁ&%g bglgn%HE é(y\@ﬂ g{' 8 are well

er apeu nat |
knowglr}a t}?@]’brgc PnFrr]?II@ rteprg naﬁ awile:]%nbee f 51?t%re%ﬁ {:he&l?gatl %?a\é%r I t1"¥1€:se

comp-gunds 'ﬁmctugy mterfering with the development or growth of the insect pests.
Compounds with an ovicidal and/or larvicidal effect on the immature stages of various
ectoparasites are already known, for example from U.S. Patent No. 5,439,924. Among these
compounds described are those IGR compounds which act either by blocking the
development of the immature stages (eggs and larvae) into adult stages, or by inhibiting the
synthesis of chitin. Insect growth regulators are described, for example, in U.S. Patent
3,748,356; U.S. Patent 3,818,047; U.S. Patent 4,225,598; U.S. Patent 4,798,837; and U .S.
Patent 4,751,225, as well as in EP 179,022 or ‘U.K. 2,140,010. French Patent No. A-
2,713,889 generally describes an IGR combination comprising at least one compound with

juvenile hormone activity and chitin synthesis inhibitors, with at least one of three N-
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may be adm nistered continuously, particularly for
prophyl axi s, by known nethods. Generally, a dose of
wo e@siosdeskit 0. 001 to about 10 ng per kg of bodRCTEsZPNL/042379
given as a single dose or in divided doses for a
period of from1l to 5 days wll be satisfactory but,
arylpysfzoteorpmpeundshiarparticaler figronisio sarieol vppay dampiyhwsecty balgig o
dosage ranges are indicated and such are within the
very woioperders. t hi s specific administration period for a
particular situation. This invention contenplates a
mExioplef TIGRmetrapimy whidhiqudythsased in thip inyprtiondnghedercompounds
whi ch the animal is subjected to strong nosquito
whichpminsis juveniletiormortehan pdricwlast rati on is at a frequency
far below a daily adm nistration in this case. For
exanple, it is prefenzdirehtinofAgridgnd)r eat ment accordi ng
to the invention to be carried out nonthly on dogs and
on cats and or bi rdsdigfagilaiNevadispour - on fornul ati ons
may be prepared by dissolving the active ingredients
into the pharnmaceuti ¢alokycath Noe@dréit)i nary acceptabl e
vehicle. Alternatively, the spot-on fornulation can be
prepared by encapsulay&ﬁﬂﬁmjakhaﬁgptive ingredient to
| eave a residue of the therapeutic agent on the
surface of the ani maling gg§?«£@ﬁ@plations will vary
with regard to the weight of the therapeutic agent in
the conbi nation depepdig:a8idargpeci es of host
animal to be treated, the severity and type of

infection and the bO%%ﬁM%&ﬁ&H(SHhﬁBH@@@Q@I. The
il I

conmpounds may be adm histered conti nuously,

particularly for pro b ndit¥ni Wi d0gRh hods.
General ly, a dose on f%%?é%%dt 0.0gﬁﬂﬁgﬁgbout 100 ng

per kg of ‘body et ahty o dath 3l Y ARl RoA s Bho 0

about 100 ng/ kg of amiraz ven as a

in divided doses for a.period of f& 0 days w ||
be satisfactory but,ng&g 8@%@5P¥ﬁ%$%5@%§*%§ i nstance

vhere Nioher of | over S08R0S LAR0SRALR, HIkAghEl
ot ermine & par i oul SNCEEEHE" REIPRERTIED & spoci fi ¢
host and parasite. cyromazine (Novartis)
diflubenzuron (Solvay Duphar)
fluazuron (Novartis)
flucycloxuron (Solvay Duphar)
flufenoxuron (Cyanamid)
hexaflumuron (Dow Elanco)
lufenuron (Novartis)

tebufenozide (Rohm & Haas)

teflubenzuron (Cyanamid)
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Preferably, a single formulation containing the
1-N-aryl pyrazole derivative is in a substantially
woO p@aiosBosarrier and is in a formwhich nmakes pPEEUBL004/642379
single application or an application repeated a snal
nunber of tines. The formulation will be adm nistered
to the ani mal over atrifughrop (Bexesl i zed regi on of the
animal, preferably between the two shoulders. It is .
wEhdse \womppynds faee defined by thedr finterngtionplecosiaen PN RBHe Pesticide
determ ne a particul ar dosing reginen for a specific
Manu#lp$i™ eadittbnp 194 sEd. €liveBemlipr@rdmalidiy). this | ocal i zed
region has a surface area of |ess than 10 cng,
e€hitiaisghthysidiebibiten also aabidd Gompriindy wah aRe(he-Kidlvoyobenzoyl)-3-
has been di scovered that such a fornmulation is highly
2-flu@bfdetifiveroagaiyhst pleayivrdah el {A6-gdvebbpamogli3t@luoihe-(1,1,2,2-
treatment is preferably ¢ arried out s o asto
tetraflacidbb8h Pherdyhied he hadt, dr(2%-diflngbbenacda3i(DHipom-4igmoro-
cont ai ni ng between about 0.001 and about 100 ng/ kg of
methy®pBEHIRREH d Nokaliu@h (Wagro( Ma)ian' bemmipL it aled an esgapleds of IGR
1-N-ayl pyrazole for animals which are small in size is
comp@if erably greater than about 0.01 ng and in a
particularly preferred way between about 1 and about
SO0 B8R WRinalindRl iRMd¥RI methdprétles 0 fpﬁfﬁyroﬁﬁens, hydroprene,

preferable to use controll ed-release fornul ati ons.

cyrom-EEf.n%, ¥R ROhO nl-ﬁi,@-@ifﬂﬁfb‘ﬁé&%ﬁ)-@Qﬁ—fﬁlofm-t’rﬁﬂu&gﬁwﬁkﬁﬁﬁhﬁﬁrea
t t he e

e coats and skin of animals by renoval of t
and nBALASLt €S which are present and of their waste and
excreta. The animals treated thus exhibit a coat which

i | eas] . .
It g)lﬁ}g? rc?afsg ecgl?lﬁbtﬂﬁs Ghid iafeee JHOY Rn Rh ﬁﬁr@ﬁ&ve: %gcgwgﬁsﬁwal

vention also relates to such a ne

e e
o RS 55 y ARRIY RS E R FPBhet Sramein
abamectin, eprinomectin, ivermectin, selamectin, moxidectin and milbemycin oxime.
Preferred pyrethroids include the pyrethrins, permethrin, resmethrin and sumithrin. Preferred
benzimidazoles include albendazole, fenbenazole, mebendazole; oxibendazole and
triclabendazole. A preferred imidazoleothiazole is levamisole. The amount of these
compounds to be included with the inventive ectoparasitical combination depends on the type
of animal and the degree of infestation. The amounts of these compounds are easily
determined by one skilled in the art. Representative amounts include 0.001mg/kg to
100mg/kg, with the avermectins having preferred range of 0.001 mg/kg to 10mg/kg and the
other classes from 0.1mg/kg to 100 mg/kg.

Administration of the inventive formulation may be intermittent in time and may be

administered daily, weekly, biweekly, monthly, bimonthly, quarterly, or even for longer
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in small manmals, in particul ar dogs and cats,
characterized in that it contains at |east one of
wo coosiobsa3g 1 | ) as defined above. The formnul ati oPGT/UB20041@42379
present invention provide for the topical
adm ni stration of a concentrated sol ution, suspension,
duratigriscofotmre. Theotime rpetiod) betivoen freatments deprngls apen fsisics suphi asrihe
to a spot on the animal, generally between the two
parasig(®) bktig rtsaied othe tiegree of infoptation thet typredf, anfimalh memiywé pr bird, and
di scovered that the inventive formul ations are
the espembmtl Wieradt irastlendgiaiin stell pwitlas i thee skillhlevel tdfethe practitioner to
formul ations are applied to animals, such as mamal s,
deterrgigp ec ispddiffc Ad@inist@ads peStiedpy, appgtcularatitiadomndThisrisestion
and birds, especially chickens, turkeys and quails.
conterhpi@tes & hyiiydarsi pdrmahentlp bfhindihg @ patsite iadvantiageeusinyvitieh the
present in this formulation in a proportion of about 1
animal & sabjebted ZD%onp pehstiapleysutf wiahothe aBmirstationts at 2 Pequency far
(percentages as weight by volume = WV). The liquid
belowCRldhilPhaVaiteli6h GOMHY tHESFR RBAPRPaCHpréfalabl fof the treatment
veterinary acceptable organic solvent and optionally
accor@flg & BRNhFenfOS & MEBried s Mm@l SARlaAInRMs, 3661 46k dogs and on
pharmaceutically or veterinary acceptable acid or base
. salts, where applicable, of the active conpounds
"provided for herein. The term "acid"contenpl ates all
o R bbbl oo ol B s RAGRE (R e, PSR e
such. Y. , i .SC ] 3 .
phar GRSy SRSy e DR e AR, O B BRfion can
and nitric acids. gapi c. aci LN d :
be prRea o i B5AEPS op PRl KD, L Bl Fridp of e therapeuti
alicyclic ar.o e r b lic.acids,..dica | i.c
seent G RN o i R eredomarorat )t g MEFLRGY e of
acids.are straight chain or hranched, saturated or
the UERRE s BT TR CH L TR By PEE RS e © be
re opti.onally subsftitute al ogen qr hy.dr oxyl
reategy B BTGt o Vs RBHART B BRI TN S irdtes e ppounds
of such_ acids are carbonic_aci % forﬂi C ,acibd, fumari
may bgi @rmats@mdc cg}@tp}&pus&%o r‘gcmlaély or prophylaxis, by known methods.

Generally, a dose of from about 0.001 to about 10 mg per kg of body weight given as a single

dose or in divided doses for a period of from 1 to 5 days will be satisfactory but, of course,
there can be instance where higher or lower dosage ranges are indicated and such are within
the scope of this specific administration period for a particular situation. This invention
contemplates a method for combating mosquitoes in an environment in which the animal is
subjected to strong mosquito pressure where the administration is at a frequency far below a
daily administration in this case. For example, it is preferable for the treatment according to

the invention to be carried out monthly on dogs and on cats and or birds.
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acid, isopropionic acid, valeric acid, a-hydroxy
acids, such as glycolic acid and | actic acid,
wa@hbdosssaset i ¢ aci d, benzoic acid, methane sul fPET/TS2004/042379
acid, and salicylic acid. Exanples of dicarboxylic
acids include oxalic acid, malic acid, succinic acid, .
t Spatani anda pour-gin formlations AB3yd be Aprepatethnive dispolxing the dctive
tricarboxylic acid is citric acid. Fatty acids include
ingredagnits jntra thearteumicsatidally or volstivaty nageptahlecedhich| dltematively, the
saturated or unsaturated aliphatic or aromatic
spot-onafobmdstidnccaached prehaed hy edcapsnlatipncefr tbe pctitcoirgrederb fpplea's 2
i nclude butyric acid, isobutyric acid, sec-butyric
residua®if the therapeutic agérd onpld surfagecofatbe dnimst eBhdse ferpiuthtiony wilkvary
acid, linoleic acid, linolenic acid, and phenylsteric
with @gird. to Ghdreveight iofishd Htetapetaicdgatomi the aoindinatibry defenging rmincthe
acid and | actobionic acid. The term "base"
specied @f hesTphigiab® ! theaphaheraweity laaditypy obinfactive aidihe Pody weight of
accept abl e i norgani c or organi c bases. Such bases
the hdsf) CTHeABmpb@ds xRl admiridieedtdnéthuousiy) perticubalyafok ploplndaxis, by
earth netal salts, such as the lithium sodium
knowR ek, U GenbRON &S 86581 o8 frogiahout! 0006 Bkd Sboud g@migCpde ke body
i ncl ude the common hydrocarbyl and heterocyclic am ne

weight 8F |- N-arpipyFaRole Rl UD€ to At FO0AAPkE of dlirafBiveRad 4 Sigladcke or
pi peridine salts. The organic solvent for the |iquid

in divERldb&s fHeeriog oirbin 1P 8f RYAR Vb RS0’ ibat, € béurse, there can
constant of between about 10 and about 35, preferably

be insgag{i:g\%&e %’éﬁéﬁ oglgwépﬁahs qjéﬁgeg Gre ih&l@at&?ﬁﬁdesﬂéh th(a withirSthe scope

vent in the over composition preferably

ot GREGET 1\ s AR S0 OB e
sl oSS} o o P SapabET, on e basys of (hese
o S e SRR s
o 3R R 0Rr S EDE EE pahion o o
N N TN LR T -
animgl%vgr aV\}/ﬁélgg tl({c\élvlel;e%qggion of the animal, preferably between the two shoulders. It
is well within the routine skill of the practitioner to determine a particular dosing regimen for
a specific host and parasite. Most preferably, this localized region has a surface area of less
than 10 cm?, especially between 5 and 10 cm”* area. Remarkably, it has been discovered that
such a formulation is highly effective against both the targeted parasites.
The treatment is preferably carried outso asto administer to the host, ona single

occasion, a dose containing between about 0.001 and about 100 mg/kg of a compound of

formula (I).
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(WW ratio with respect to the solvent of between
about 1/15 and about 1/2; the cosolvent is volatile in
wW@r@s058088 act in particular as drying pronot erPEnUS1084/042379
m scible with water and/or with the solvent. Again, it
i s well within the skill level of the practitioner t .
oThredreqynt af epminoapdseofloNvekyragtle foreaniznads whish apegaall in size 1s
paraneters. The organic solvent for the liquid carrier
preferabiy. Eedies thah ebewiining 2a¢ depraticeady grefiredswinkaivesn about 1
known in the formulation art. These solvents may be
and atfootiing/ke f exigitpifeniniah Renmi ngt on Phar naceut i cal
Sci ence, 16th Edition (1986). These sol vents incl ude,
f Drlsexappk prefadist tnep catiojitd-reimeseafoanulateiianol
et hanol , isopropanol, dinethylformam de,
dirhik linveatiwt hiso @rovidedi fot hyhetinel fplr ywisshingohe ebdty land theeskin of
(Transcutol). These solvents can be suppl enented by
anima¥elyi RHSVAXTith pathsiteaohivhdiengedent srddeofrth¢iumestoind kecreta. The
desired phases, such as Cs- C ocaprylic/capric
animaly tte@ledl Gk iedigibit ESbasatictos nmivkgplyeing8d ik eye bied womqil@saat to the
propyl ene glycol. The liquid carrier nmay al so conpri se
touch® M croenul sion. Mcroenul sions are also well suited
as the liquid carrier vehicle. Mcroenul sions are
A48 GRVERION 2336SIRER 16 QRN d HbiR6d iithaCUeapksutip has entedied for the
oi ly phase, a surfactant and a cosurfactant. They are
treauﬁeﬁ%ﬁlg) R on¥Parla SRl ing bhiiddedR-coMegicdRaul sions are
conposed of stable dispersions of mcrodroplets of the

AqPG R E ?e?x%diep‘nb% el 111% POAGR O a CRINRIDR &anrt])ating fleas

m crodroplets o e ol l'y ‘phase in the aqueous phase.

in sm{l?ﬁx&%%%, 12113361?‘(8%%? %ﬁ%s%%@ dEORhEhSediRd i REt & BaRaiROR 1543 one of

for emulsions). The interfacial

iy | i d of an alternation o fsurface-active
formu(l%gp a%l ?%fn%ggl?o%%

CO-surface-active(Co-SA) nol ecul es which, by
I r.ing,t.he interfacial ns| |1 € qoris g
4 R 1 Bl Pk 5 AL ok amiionor

articular be.forned.fro ner.

concegggtg(f acg%g)ng ?1}3 ensjonhicroemu siop S Bulsidr for ri‘rrlltermif:flcl,nt (a)lgplication to
a spot on the animal, generally between the two shoulders (solution of spot-on type). It has
been discovered that the inventive formulations are especially active against parasites when
the formulations are applied to animals, such as mammals, especially dogs, cats, sheep, pigs,
cattle and horses and birds, especially chickens, turkeys and quails. The ectoparasitical
combination can advantageously be present in this formulation in a proportion of about 1 to
about 20%, preferably of about 5 to about 15% (percentages as weight by volume = W/V).
The liquid carrier vehicle comprises a pharmaceutically or veterinary acceptable organic
solvent and optionally an organic cosolvent.

Also contemplated are the pharmaceutically or veterinary acceptable acid or base

salts, where applicable, of the active compounds provided for herein. The term "acid"
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unsat ur at ed pol ygl ycosyl ated gl ycerides or from
triglycerides, or alternatively fromm xtures of such
W@ oipos8Ias. The oily phase preferably conpri SeBCT/US2004/042379
triglycerides and nore preferably medi um chain
triglycerides, for exanple C -C o caprylic/capric . ,
conteroplitgd b ephiagivacettifally | dryveioringsy aFqeptablepitgapip | ofj Areantc acids.
particular, fromabout 2 to about 15% nore ,
Tnorgapitr ddidsulnelndey minegah agidle wticly ag bydaplislie agidsy sush éf dydigpipmic and
fromabout 8 to about 9% V/V of the m croenul sjon.
hydrodHiericaide culuiderids, phosphedie 9ids and nitkig apile Qrgarie agifls include all
gl ycol derivatives, such as propyl ene glycol, glycol
pharmetdueicaly qoktesndry laesvptagleyadiphasic oalicytliccandgiromaticojgyoayée acids,
gl ycol, diethylene glycol nonoethyl ether and
dicarb@kylicopyds eriearigixyio heidametaty lacids. h Brefared aglpats sifdight chain or
preferred. Generally, the aqueous phase will represent
brancigdP k@fet i0p iinfatamed i, hlipiatiabedbxylio agidy, iwhichire optionally
m croenul sion. Surfactants for the m croenul sion
substitufsdl Y§lehatigeh hotl By ehydtakeDIgraupsioet 4HC gt drematic carboxylic acids.
di propyel ene gl ycol nononet hyl ether, polyglycol ysed
ExamPies 6F Suclla¥ias kiedRsbonic R, o€ sy fufatle adiéadoetic heid, propionic
addition to these surfactants, the cosurfactants
acid, 13915J0giGﬁ]c Shar fa&hadc, - 5RIRG Sacidd Ukbh a8 gitdlaneid afdactic acid,
propanol . Some conmpounds are common to the three

chlorcgagé{gso 58 tl%sén%ié QMRS ﬁl@%hg%? \éﬁ%"o.n.ﬁc fcid, eﬁﬂuﬁlﬂ&'ﬁicpmle iExamples of

actant and “cosur However, 1t"1s we

. ithin.th il I . . .
dlcar%}yl'icle?(]cécf.?tlr?c 12 Iogﬁlhc qagz\l/ ma?lg acglﬁ%u&rlrﬁg Eél& 'tﬁ‘gla?{ctaﬁﬁ aYld fhaleic acid.

f I OF "each ‘component e sane
o E ‘ ane
An xRl o SR BT AOUE AErr sy AR PGPS gty o

be froma

B EENL  LETLARRL 25, 2Pt LN i
o 0ok gtk 12T S OSSP £081 i i
acid, ;gg%tgpoe{cgi? l&t%%%,cg%{g]@a r@}telc@glrdgllgc;l%g gg iq% | iés?gt , a%%ekﬁ‘s’té& acid.
Otherea)éﬁig?rllc?dde gliconic acid, glycoheptonic acid and lactobionic acid.

The term “base” contemplates all pharmaceutically or veterinary acceptable inorganic
or organic bases. Such bases include, for example, the alkali metal and alkaline earth metal
salts, such as the lithium, sodium, potassium, magnesium or calcium salts. Organic bases
include the common hydrocarbyl and heterocyclic amine salts, which include, for example,
the morpholine and piperidine salts.

The organic solvent for the liquid carrier vehicle will preferably have a dielectric

constant of between about 10 and about 35, preferably between about 20 and about 30, the

content of this solvent in the overall composition preferably representing the remainder to
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absol ute et hanol, isopropanol (2-propanol) or
met hanol . The crystallization inhibitor can in
W@ a00siosseBar be present in a proportion of abouPCWUBZH04/042379

about 20% (WYV), preferably of about 5 to about 15%

The inhibitor preferably corresponds to the test in
100% Whitlhcdngsition.oflt & well uﬁthbhtmmkﬁfleyeh@f ﬂ}@%é{fwwf 39 selpg 2

compound of forrmula (I) in the liquid carrier and 10%
suitablefsollvére on file Hakit of thesegarheptess.t ed on a gl ass slide at

200C and allowed to stand for 24 hours. The slide is

t Tien ophsiecvadvent fdr thé Equidlcedtioe wehiclocuidrefstably have a boiling

inhibitors are those whose addition provides for few
point & 1eRhd 363621 095C PéfelablyAidsh tdh about 883, ah@will Bave a dielectric

crystals, preferably O crystals. Although this is not

constarﬁ{ 81f @Jt\';v@& abbinel of ML @RLA00 PrefdbiP Bétivedipdtopt ZWHAIr dbset 30; this
I'n particular in a proportion of 0 to about 30%

cosol‘%ﬁp ¢ rﬁedvg ta eglléff'%e }?ﬁ@en’cr{h REY EdrhplsAton Gbcdidihg téBowdighifbeight

ornu i'on’ can al'so conprise an anti oxidi zing

(W/\K@geﬁ 10 Wthl{]llegﬂlgftg 1ieOsotvahi fipktwXh uk ©A5 lafd Adut 1/051he ca@BRAL is

i ar present 1 n a proportion of about

volatile;in B{deb%c%:g}n p%}tECu/f;m( %q (ilQZf foﬂo%r%ﬁ ¥ RisciBl QHitn v@at&lanli/@r with

I nhi bitors which can

the soggq%yvﬁ%g{nh gﬁ 88“ gxlnxtgl‘th%g gﬁegéiiﬂ‘rl‘rgesfgl of B9 #%A’chﬂgl‘édg%(g {s,gk(g;&%ﬁable
e

4 mﬁf?ﬁ;?h R e
solverty dpoya ig| g ?‘Hé‘ %P@aﬁ“atgr eostehe YS’BP? ﬁQ’I%XJO| gr%glgd{ﬂufg‘%mﬁe n
Remibge UHaBKRMAD SPBHs o ‘eeaé%taa? & e SNl illuce, for

example, acetone, ethyl acetate, methanol, ethanol, isopropanol, dimethylformamide,

dichloromethane or diethylene glycol monoethyl ether (Transcutol). These solvents ‘can be
supplemented by various excipients according to the nature of the desired phases, such as Cs-
C1o caprylic/capric triglyceride (Estasan or Miglyol 812), oleic acid or propylene glycol.

The liquid carrier may also comprise a microemulsion. Microemulsions are also well
suited as the liquid carrier vehicle. Microemulsions are quaternary systems comprising an
aqueous phase, an oily phase, a surfactant and a cosurfactant. They are translucent and
isotropic liquids.

Microemulsions are composed of stable dispersions of microdroplets of the aqueous
phase in the oily phase or conversely of microdroplets of the oily phase in the aqueous phase.
The size of these microdroplets is less than 200 nm (1000 to 100,000 nm for emulsions). The

interfacial film is composed of an alternation o f surface-active (SA) and co-surface-active
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abi etate; al kyl sul phates, in particular sodiumlauryl
sul phate and sodi um cetyl sul phate; sodi um

waoloasoydobenzenesul phonat e or sodi um di oct yl PCT/US2004/042379
sul phosucci nate; or fatty acids, in particular those
derived fromcoconut oil, - cationic surfactants, such

(Co-S9 maleamies salickh by louaingrthainjeraniabiension, 9Hbws the hictagmpsioa to
N+R1IR11R11R1 111Y1 , in which the Rradicals are

be foinstdporsadeowdly.di f f erent optional |y hydroxyl at ed
hydrocarbon radicals and Y is an anion of a strong
aqihd,oily usHaseasarhal patculaibepfoamed dioch sinep cmmategetabie onls;; from
cetyltrinmethyl ammoni um brom de is one of the cationic

unsatrdfell polyghit Ssyltddcdly eeideshe fioaeliglycerdes e abainbi$vedyf from mixtures
formula N+R1IR11R ", in which the Rradicals are

of suétl@igoGads. OThedifyfgha@nireforablydaiptiyeshyiglycotiibaibreidmore preferably
hydr ocar bon radi cal s; octadecyl am ne hydrochloride is

medi®ARnh&h tlidlFoctiabd, Gt ckarbiple BT Adpsyliafthpit RiglychiielSEE@,oily phase
non-ionic surfactants, such as optionally

will 18 eé/e%{(}iﬁtpﬁﬁfﬂcﬁ@latfﬁ)% S5oheD So Fhous Q5RI 1ds pdrficuPalyt fréillaBsut 7 to
ol ysorbate 80, or polyoxyethylenated al kyl ethers;

aboutPObY, SLIMhR) Srodl AR 8 é%ﬁﬁft@%@V/@@f&@Méﬁ)&Mﬁl&Bﬁt ed

eri’vatives of castor oil, polyglycerol esters,

f g’t‘%ésg%(‘c, %ébl%ﬁ@tﬁ?&iu(f e8! fof égapl(ﬁpﬁo Iwa'rer QQ' A9 e&eﬁ%ﬁtﬁ’%@ &fh as

or copol yners of "et hyl ene oxi de and

prop él%ggy?&e og Rithers, 3!%9{}/ ke 1?&6%5 %‘Et%%e%l. Slf’%by%e glycol,

aury eta

dieth [er?e[ gféfcca %onoe[ﬂyi(t e a19 d qul%ﬁ(? tglafc&omglgo %{‘THI% ?émally

bove eferre odlnen

prefeggéz éel%eﬁaléiyutélgtaageglrls @mgw& 1 rep %en{ a.pro ITB(L 1? ﬁgrﬁ%g?utgl{g Qbout 4%
n}forn1n agent of polynerlc type and of a
\WV ?%&%P%E% ¥t agent. These agentZDMAII be selected in

part | gtgqllt? ;@; r‘%g] %nﬂ;ﬁqe%}o q%u ?gc?udge Hlte{.:hyﬂ:ne g%gc% emgnoethyl ether,

dipropyelene glycol monomethyl ether, polyglycolysed Cs-Cyp glycerides or polyglyceryl-6
dioleate. In addition to these surfactants, the cosurfactants include short-chain alcohols, such
as ethanol and propanol.

Some compounds are common to the three components discussed above, i.e., aqueous
phase, surfactant and cosurfactant. However, it is well within the skill level of the
practitioner to use different compounds for each component of the same formulation.

The cosurfactant to surfactant ratio will preferably be from about 1/7 to about 1/2.
There will preferably be from about 25 to about 75% V/V of surfactant and from about 10 to

about 55% V/V of cosurfactant in the microemulsion.
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Particularly preferred filmform ng agents of
pol yneric type include: - the various grades of

w@ologessegs pyrrol i done, - polyvinyl alcohols, aPdr/us2004/042379
copol ynmers of vinyl acetate and of

vi nyl pyrrolidone. Especially preferred surface-active
afdntvise, hachudeenthaselsoawl kndwntma peslitionetinfth fogpplation art.
preferably pol yoxyethyl enated esters of sorbitan and
Prefefred pasdliad are thore which dus pyrradiersofofiyybizyandr ipalude, fppexample,
exanpl e Pol ysorbate 80. The filmform ng agent and the
absoltd %ﬂa_aﬁxl_&,-iaqirépaeola(gqmtpandhoﬂmethfmpt.i cul ar be incorporated
in simlar or identical ampunts within the limt of
t e bokallizatmLinhbitof caariy piréitdlardetpresanti inlaipodroption of about 1 to
menti oned el sewhere. The pair thus constituted
aboutSEUAI[EEY), pRfcdatlipbexmit o syt 15heTheliptabitdr\pesferably corresponds
absence of crystallization on the coat and of

to thdRitHh KRRAGS A of § SolE@SMNBinpEsiAP PEATWITCRobte térepdund of formula
that is to say without a tendency towards sticking or

@ inttﬁmglgé cArrnt LSk Y0oRRP GRS BR6Ror 6 8Rokitbdl diea Blagslide at 20°C and

concentration of active material. Particularly

allowldf ‘?{ Shhd gc%r a%ﬁg)% @P[hﬁ :ﬁg& ?Qﬁéﬁt&s%&i hess sRey 3%. | @B@ptable

e ar I'nc or exanple, burylate

inhibgg d (%Pext %sggw%%gga%gﬁ%ﬁ%ﬁeg VY QXU ?}ygytgﬁfand% GBS less than

ac >0d um ne Irte, propy ate, sodium
i,0SU te or m xture of not nore than two of
wcrﬁ'ﬂ%llf‘np;efg%ﬁ?'g)rcﬁ%ﬁtag%i on adjuvants di scussed above are
we 0 to the practjtioner .in this..art;a .
ﬁl&m&ﬁ@s et BBy p BRFl Sl oTBy RhyRY Rer, in
.These concentrated conposjtions are .gen l.y DI
partighrgy ABTEFAGE T BY PG b RSB Q06 A EBr Ehgl L
adovant ageously, the starting point is to mx the
abouh%j ve material in the main solvent and then

The formulation can also comprise an antioxidizing agent intended to inhibit
oxidation in air, this agent being in particular present in a proportion of about 0.005 to about
1% (W/V), preferably of about 0.01 to about 0.05%.

Crystallization inhibitors which can be used in the invention include:

- polyvinylpyrrolidone, polyviny! alcohols, copolymers of vinyl acetate and of
vinylpyrrolidone, polyethylene glycols, benzyl alcohol, mannitol, glycerol, sorbitol or
polyoxyethylenated esters of sorbitan; lecithin or sodium carboxymethylcellulose; or acrylic
derivatives, such as methacrylates and others,

- anioni Xeurfactants, such as alkaline stearates, in particular sodiuin,
potassium or ammonium stearate; calcium stearate or triethanolamine stearate; sodiom

abietate; alkyl sulphates, in particular sodium lauryl sulphate and sodium cetyl sulphate;
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the other ingredients or adjuvants are added. The
vol unme applied can be of the order of about 0.3 to
w@b@ansgh3srt , preferably of the order of about BCBHURL004/042379

for cats and of the order of about 0.3 to about 5 n

for dogs, depending on the weight of the animal. The
sodiupo dsdeoyibambnesulphmatec cosefiiny diestyl hellnbesuseinpigh or ipitse geids, m

are advant ageously oily, generally conprise a diluent
particilar tekd ddrigedfidmabemutoibol vent (organi ¢ sol vent) for

the conpound of formula (11) ifthe latter is not

sol ubl e iatibhie sditharand, sutiows w amewitbled datrgany b rfopepiEb slts o f

0.05 to about 10% wei ght/vol une, nore particularly
form#lh OMRABUR"OY ], inOwhioh Uhe Rradivats preeifientioeld or @pfifdrend| dpjionally

the value is between about 0.25 and about 1.5% in _
hydrdXk§lalddCifdedcaibion trhdicdle ghd Y Ofs abanitn 96 sBogariid, swihvasnkadide,

ich can be used in the inventive pour-on solutions,

sulpHIRNSddOsh 1SR Y atb @nivRGEcdiylirpaitiylmihdaium fororide tiy lone idfuhey kcationic

citrate, fatty acid esters such as the dinethyl ester,
Nuﬁgkaggmﬂhxhlgg&ﬁate, acetone, acetonitrile, benzyl

al cohol’, butyl diglycol, dimethylacetan de,

di met hyl {0f 0Rmkde fofthiRh RPKRIRERE, 8l Wiel the Foridchlseid Rientical or
et hanol , 1 sopropanol, nethanol, ethylene glyco

I
i s, oride is one
dlffe%g‘ﬂ%’%?%l% @@g’?‘%ﬁ“@g&w %%oﬁ{alﬁﬁgl . SERIAABINME hedrB&lerid

i propyl ene gl ycol nononet hyl

of thg tf;a;honi’c’s{ni.f&ltla{glgsr\?lg}ﬂ?gﬁgxbgu%’d, ene glycols, propylene

er
co I'n particular
Tt L Ol BN By s o
B e Py 5 SR AT o
eSS R RS i L . 0l B
ST, el 28 G TIOR8 v o
prop?dielnei: gx?gl]ee,' ete.;
- amphoteric surfactants, such as substituted lauryl compounds of betaine,
- or preferably a mixture of at least two of the compounds listed above.
In a particularly preferred embodiment, a crystallization inhibitor pair will be used.
Such pairs include, for example, the combination of a film-forming agent of polymeric type
and of a surface-active agent. These agents will be selected in particular from the compounds
mentioned above as crystallization inhibitor.
Particularly preferred film-forming agents of polymeric type include:
- the various grades of polyvinylpyrrolidone,

- polyvinyl alcohols, and

- copolymers of vinyl acetate and of vinylpyrrolidone.
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al i phatic or cyclic hydrocarbons or alternatively, for
exanpl e, nmediumchain (Cs to Cl2 in particul ar)
wao eoogloysoes | des. An envol | i ent and/ or spreadi ng BETiUS2004/042379
filmform ng agent will preferably b e added, this
agent being selected in particular from
pQispediallyl pyeferdd dorfase-gstive \agents, anckusholhose cwpd yafepQu-ionic
of vinyl acetate and vinyl pyrrolidone, polyethylene
surfagtayte,oprsferabb2ydlyayedlitshatedrasiers tofIsprbghty eecf & paidigilpy the| various
pol yoxyet hyl enat ed sorbitan esters; |ecithin, sodlum
grad@aif pobyyoniedtid) foroghtple Polysorbate Bone oi | s,
pol ydi or ganosi | oxane oils, in partlcular
p ot nediilaeioying iap@ax andthe Fs‘ﬁlffﬁ): -aofitesygeritoan Expariitudartbiedeserporated
contai ning silanol fonctionalities, or a 45V2
in sit@ildr,oR RieAMiat arotrmeeiiian ti [Buicb thetotl kabinteofsystalliaion inhivitor
particul ar sodium potassium or anmoni um stearates;
menficHed bEMIRi£ar ate, triethanol am ne stearate; sodium
abi etate; al kyl sul phates, in particular sodiuml auryl
surRhgtiemhadbrs@dicd Meqidsy in 5 HbtpRats, wso dicUshjectives of absence of
dodecyl benzenesul phonat e, sodi um

crystqm%&ﬁcﬁﬁl oahPRRB MR rRdiRenahéd dfitheAdkflstic dppedpsrickiof tHedftr, that is to
hose derived fromcoconut oil, cationic surfactants

3 b o%&lrdébér%kﬂ aﬁ%\ﬂﬁay a ippBars@de] Sespfte the high
58y ?Hﬁ&ht Stem %H th " gY in whi ?:hmtﬂﬁ/g r?adﬂ cglg ses@ t%:g ®

(mn&gﬁﬁgggk&%ngg&géylated hydr ocarbon radicals and Y is

I on of rong acid such as the halide, sulphate
.angartc'igulaprﬂlo ﬁ%tfe%reanérﬁ%%dl X e'ﬁ{s' el Jeaméﬂtféﬁélbfrpmedﬁ"t and
i sTanmong -t cationic su tants |ch can be used,

imh?d?d ?ogaﬁsxam&ﬁ ar ‘étyg p%d%(g?&%%rlg e fat eg@llﬁ%t? %)uglger Fseorbic acid,
soduélit%egara?lls&ﬂp;lﬂ% ,%pg(g}%g%%lgt@ %c?sﬁ@h&g I01d,§ mlu&m% 5P Hgt hE than two

can used, noni oni
ot surfactants such as sorbltan esters, mhlch are
of thsBk i onal I'y pol yoxyet hyl enat ed,

The formulation adjuvants discussed above are well known to the practitioner in this
art and may be obtained c ommercially or through known techniques. These concentrated
compositions are generally prepared by simple mixing of the constituents as defined above;
advantageously, the starting point is to mix the active material in the main solvent and then
the other ingredients or adjuvants are added.

The volume applied can be of the order of about 0.3 to about 1 ml, preferably of the
order of about 0.5 ml, for cats and of the order of about 0.3 to about 5 ml for dogs, depending
on the weight of the animal.

The pour-on solutions according to the invention, which are advantageously oily,
generally comprise a diluent or vehicle and also a solvent (organic solvent) for the compound

of formula (II) if the latter is not soluble in the diluent. Low concentrations of from
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in particular pol ysorbate 80, polyoxyethyl enated al kyl
et hers; pol yoxypropyl ated fatty al cohols such as
w@eiogos3pps opyl ene-styrol ether; polyethyl ene gPgrOB2004/042379

stearate, polyoxyethylenated derivatives of castor

oi |, polyglycerol esters, polyoxyethylenated fatty
abould 06 h® hisaut pesh wosighevblyine nabechaftatitayly doindshout 6.9 ab phert 2%, are

of ethyl ene oxi de and propyl ene oxi de, anphoteric
prefesidd f @phmallys tivucineas betvees ubait i0t25tad dbautr i5%c onpotiovds in the

of betaine; or a mxture of at |east two of these
regioa@EAbsut 1%he solvent will be used in proportion with

the concentration of the conmpound Il and its

S 0bkpRhik isbyertfiwhith a5 B¢ ¥RAtin thERBvea R pduedh sblations, mention may
preferably used in a proportion of fromabout 0.1 to

be nAROW pkflGlari oF. BRGHIGHYBErhIOMMRROM esrs?Such @s @RO&ImeBN ester,
by volune. This invention further provides for

diisoBRy PR bt BlcetSRd, A¥etbh @il RhLP AR oMA] BllyCAPRELLS BinfethyReetamide,
effective anmount of an ectoparasitical conbination

dim frhathidg &?N%)éhpy@?&ﬁ' SO&6T IMRE T ¥Ba@Nd idfiobhiRd,; nRffnol,

a pharmaceutical or veterinary acceptable liquid

ot L 1 DLy L SR U Sl i,
o G 51 A L 55 P AL 2
oo R B BRSBTSk, vt
glyc%ln&\éﬁ glgflfhgzﬂpl\ll’}ﬁﬂgg:ﬂ? g?}@g\}%@b&% at RENY g{,‘g (i) easle S&%:ﬂl;gglji ques.

As vehicle or diluent for the inventive pour-on solutions, mention may be made in
particular of:

plant oils such as soybean oil, groundnut oil, castor oil, comn oil, cotton oil, olive oil,
grape seed oil, sunflower oil, etc.; mineral oils such as petrolatum, paraffin, silicone, etc.;
aliphatic or cyclic hydrocarbons or alternatively, for example, medium-chain (Cg to Ciz in
particular) triglycerides.

An emollient and/or spreading and/or film-forming agent will preferably be added,
this agent being selected in particular from:

polyvinylpyrrolidone, polyvinyl alcohols, copolymers of vinyl acetate and
vinylpyrrolidone, polyethylene glycols, benzyl alcohol, mannitol, glycerol, | sorbitol,
polyoxyethylenated sorbitan esters; lecithin, sodium carboxymethylcellulose, silicone oils,
polydiorganosiloxane oils, in particular polydimethylsiloxane (PDMS) oils, for example

those containing silanol functionalities, or a 45V2 oil,
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fipronil 10.0 amtraz 5.0 ethanol 10.0 polyvidone 5.0
pol ysorbate 80 5.0 butyl ated hydroxyani sole 0.02
whodoglosgoasl hydr oxyt ol uene 0. 01 di et hyl enegl ycoPCT/US2004/042379
nmonoet hyl ether QS 100 Exanple 2 The fol |l ow ng
formul ati on according to the present invention was
pr;ﬁ@@ﬁ@@gﬂﬁactam_mnmmaismladline etchniegy g6 parttiogaresiidéum, Poesgigm or
(% V) fipronil 10.0 amtraz 15.0 ethanol 10.0
ammPBRuY is@@vags;5 cdlcipml ysautba tréetiBfolbmbheb sibarhtat g@odium abietate; alkyl
hydr oxyani sol e 0.02 butyl ated hydroxytol uene 0.01
sulplhitddt Myl paagliyc ebdinmnneiyhysulhiatee anQSoiDAEXRID| S1lhath esodium
f ol i owi hg formul ation according to the present
doddcBETEhRRIpHERteD ket efloddyisulphosuccinate; fatty acids, in particular those
derived from coconut oil,
cationic surfactants such as water-soluble quaternary ammonium salts of formula
N'R'R"R"R", Y in which the radicals R are optionally hydroxylated hydrocarbon radicals
and Y™ is an anion of a strong acid such as the halide, sulphate and sulphonate anions;
cetyltrimethylammonium bromide is among the cationic surfactants which can be used,
amine salts of formula N'R'R"R™ in which the radicals R are optionally hydroxylated
hydrocarbon radicals; octadecylamine hydrochloride is among the cationic surfactants which
can be used,
nonionic surfactants such as sorbitan esters, which are optionally polyoxyethylenated,
in particular polysorbate 80, polyoxyethylenated alkyl ethers; polyoxypropylated fatty
alcohols such as polyoxypropylene-styrol ether; polyethylene glycol stearate,
polyoxyethylenated derivatives of castor oil, polyglycerol esters, polyoxyethylenated fatty
alcohols, polyoxyethylenated fatty acids, copolymers of ethylene oxide and propylene oxide,
amphoteric surfactants such as the substituted lauryl compounds of betaine;
or a mixture of at least two of these agents.
The solvent will be used in proportion with the concentration of the compound II and
its solubility in this solvent.
The emollient is preferably used in a proportion of from about 0.1 to about 10%, in

particular from about 0.25 to about 5%, by volume.

This invention further provides for parasitical spray formulations which comprise:
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conventional techniques: Ingredient Anount (% w v)
fpronil 10.0 amtraz 12.0 ethanol 10.0 polyvidone 5.0
w@oelogsssobat e 80 5.0 butyl at ed hydroxyani sol e OPORUS2004/042379
butyl at ed hydroxyt ol uene 0.01 di et hyl enegl ycol
nonoet hyl ether QS 100 Conparative Exanple 4 The
f ola) owi mg cfffactingl amdwon ofotn accprdsiticpl t @nitietion esaptrising 1-N-
i nventi on was prepared by conventional techniques:
| ngr edi edgtpyAnolederiativé and dofitragand 10. 0 et hanol 10.0
pol yvi done 5.0 pol ysorbate 80 5.0 butyl ated
hy &y oxy aphf@beuficd 3r Midrinhat 42 ckpibit 1apnyd ki vehifle 01
di et hyl enegl ycol nonoethyl ether QS 100
Preferred carrier vehicles include isopropanol, ethanol, methanol, acetone, ethex(s), propylene

glycol, polyethylene glycol, glycol formal, DGME and DMSO.

Examples:

The following non-limiting examples illustrate the invention:
Example 1
The following formulation according to the present invention was prepared by

conventional techniques:

Ingredient Amount (% w/v)
fipronil 10.0
amitraz 5.0
ethanol 10.0
polyvidone 5.0
polysorbate 80 5.0
butylated hydroxyanisole 0.02
butylated hydroxytoluene 0.01
diethyleneglycol monoethyl ether QS 100

Example 2

The following formulation according to the present invention was prepared by

conventional techniques:

Ingredient Amount (% w/v)
fipronil 10.0
amitraz 15.0
ethanol 10.0
polyvidone 5.0
polysorbate 80 5.0
butylated hydroxyanisole 0.02
butylated hydroxytoluene 0.01
diethyleneglycol monoethyl ether QS 100
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Exanpl e 5 The duration of the efficacy of the
formul ati on of Exanple 3 (according to the present
WO pws0580681) was conpared with the fornul ati on BET/US2004/042379
Conparative Exanple 4 against ticks on dogs. The
results are presented bel ow Duration of Efficacy
Examplg¢ hst Rhi pi cephal us sangui neus ticks on dogs. (%
effi cacy at 48-hour counts) Days after Treatnment 2 9
16 B8 Bilosingafprgylatien prqsrdipg |to Thempogentonyesiogoyanoreparsd by
100. 0% 100. 0% 87. 6% 74. 8% 66. 2% 36. 3% Fi proni | 10%
con9entibesl 1@hnigess100. 0% 100. 0% 100. 0% 100. 0% 94. 8% 84. 1%
83.5% Amitraz 12% As can be seen the formul ation
acdogmdingt t o the present invent Amounidbaivived ef fecti ve
for a far longer period than fipronil alone. Exanple 6
The spedurapil t he efficacy of the fornul atldodn of
Exanpl e adifzzccor di ng to t he present invertilon) was
conpar edthahdlh the formnul ati on of Conpar atlOwe Exanple 4
agai nst pblyeliien®n dogs. The results are prédented
bel ow. $ppBestbat 8ef fi cacy agai nst Rhi pi ceplsal us
sangui neusldddkaroxpardeys. (Efficacy countgodere
per f or medyfatdiydoxgfoliehe €ach weekl y i nfes¢.ation) Days

af ter Trigain@RElyébl mobdetBll BBr 35 42 FiQgoniob 10% -
98. 6% 91. 0% 21. 3% 18. 8% 7. 9% - -

Comparative Example 4

The following formulation not according to the present invention was prepared by

conventional technigues:

Ingredient . Amount (% w/v)
fipronil 10.0
ethanol 10.0
polyvidone 5.0
polysorbate 80 5.0
butylated hydroxyanisole 0.02
butylated hydroxytoluene 0.01
diethyleneglycol monoethyl ether QS 100
Example 5

The duration of the efficacy of the formulation of Example 3 (according to the present
invention) was compared with the formulation of Comparative Example 4 against ticks on

dogs. The results are presented below:
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limting. Various changes

Example 6

The speed of the efficacy of the formulation of Example 3 (according to the present

invention) was compared with the formulation of Comparative Example 4 against ticks on

dogs. The results are presented below:

Speed of efficacy against Rhipicephalus sanguineus ticks on dogs.

(Efficacy counts were performed 6 hours after each weekly infestation)

Days after Treatment
0 7 14 21 28 35 12
Fipronil 10% . 98.6% 91.0% 21.3% 18.8% 7.9% -
o
iﬁ;ﬁgigg+ 23.8% 100.0% 100.0% 95.6% 95.2% | 522% | 7.6%

As canbe seen the formulation according to the present invention exhibit a fasterrate of

efficacy than a formulation comprising fipronil alone.

Example 7
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or nodi fications in the enbodi nents descri bed herein

may occur to those skilled in the art. These changes
w@awshssossmde wi t hout departing fromthe scope BCT/BRI004/042379

of the invention.What is clained is: 1. A parasitica

topi,cal f.or atjon ich conpri an effective
nﬁyﬁﬁ E# ﬂ% fléﬁaacr.‘/&é it qfe%u?%ﬁwf ﬁa%mlaﬁ%%ﬁ?ﬁﬁdi@ t) éieamesent
razol e der|vat|ve and a formam di ne; b)
mv%ﬂa?)rfﬁ%y ‘iﬂ%{ v thetfermiatiop of Cosmerbve ExpaRle et ﬂ?as on

vehi cle; and c) tionally, a crystallization
dogs. HhagPudis arezpresqil*f%g belP%si tical topical fornulation
according to claim1, wherein the liquid carrier
vehi cl e conprises a solvent and a cosol vent wherein
Durptign of 6fficacit agamsisidagct ed from the group consisting of
(% efisgey aeaing Seasargasped &4 heysmefier eashorsibly infbsiatidn) di gl ycol

dimet hyT gcetam de, dimethytformam de, dipropytene
glycol n-lbutyl ether, ethyl ey dsemssnoet hyl et her,

et hyl ene |gl ycpl ntnonemhyl et hwor, ponoset hy| acefzam @€, s

di propyl ene gl ycol nnnonethyl ethef, Iiquid

—palyoxyetihyl ene giycol's, rene| grycor;
Emgﬂbéprol|doH@°AU|ethyW@ﬁe gl 88V npnoetHy| pt HEA% 41.48%

Ergﬁh%Jgne gl ycol, diethyl prthalate fatty ac|jd esters,
ARG A Mot uneOp 4t hesast 1 wooumks t hesgsaol ventssand|  94.6%

he cosolvent is gelected firomthe| group cohnsi sting]of

N Q)

ethanol, i sopropanol and nethanol. the crystallization
inhibitor is present and selected fromthe group
As @orbs issshitigfoofulation aoérdini ¢o g pfeaatt drventich re@binehéffective for a far
surfactant, a non-ionic surfactant, an am ne salt, an
longerpdrvtieif time shanfasfotranlbtionrcoppliying fip‘ﬂoﬂl‘y Elo6d.| Tighenhanced efficacy is

ponV|nyI al cohol s, copolyners of vinyl acetate and
surprisiny |sfigé aolittaana ot ]{Jﬁﬂwtﬁtnhlﬁb Qfeo Peyced S tr&BNZlea infestations on
mammals and birds.
The above description is intended to be illustrative and not limiting. Various changes

or modifications in the embodiments described herein may occur to those skilled in the art.

These changes can be made without departing from the scope or spirit of the invention.

59




al cohol, mannitol, glycerol, sorbitol
pol yoxyet hyl enat ed sorbitan esters, lecithin, sodium
w@e a00bo58pset hyl cel | ul ose, and acrylic derivati vBGT/US20d4/@42379
m xture of these crystallization inhibitors. 3. The
parasitical topical conposition according to claim 2,
Whapds@taghed isshe f or nul ati on further conprises an
antioxidant.4. The parasitical topical conposition
actor diApgarhoticl sipivaBforniaticnl which eomapriseoxi dant i s
sel ected fromthe group consisting of butylated
hydr oxyani sah effedive ymatuet @f by ebtapeyasitibal epmpinas@oedmytising an 1-
aci d, sodi um met abi sul phite, propyl gallate and sodi um
t hi osuphat e N-arylplhgolRaeasitivé sl a fodmntidinef or mul ati on
according to claim?2, wherein water is present in a
propor ty)on  @fphhsieeelichior dbetitaryieptible liguid d4ider vehicle; and
parasitical topical fornulation according to claim 2,

wher ei ﬂ?theoﬁﬁd&ﬁl@'ddr?ﬁdlhﬁﬂoﬁﬂlhibhbﬁ or is present in an
amount from about 1 to about 20% w v. 7. The

pag asi tTl{é%Jaratsi@iEél%}thl Qrhiilafbd RRoRARE Blafd9 1 Whedial m 1,
wherein the formulation is a pour-on fornulation. 8.

The par_a_s,l t 'tl&‘eafl hi® Qa{rﬁ@ﬂ veﬁﬁ[er%h@hlsé%rh SRRt Qidnegchleeﬁtai/H&eln
1, wherein the ?ornu [ation is a spot-on fornul ation.

9. thl—hs%]f@f'iltr V\ﬁsée'iécfeal %’518 I%& %J{ﬂu Oc{oﬂgigt‘lﬁlg SN @edn@f gée%lﬁi%, benzyl

erein the for tion a spray
f t T ' @ Al Bl
azsgezﬂa?nw 38 IS S A o

Su{l fe%her 9 e%%a 8le gl)sg)rqgéﬂlfl g]eeﬁlg L 4 erie g&)\f lmodlomethyl ether,

di r%%}uymesfﬁlylgce%?nl{g CI H)?(t)peylene ggfcol monomethyl ether, liquid polyoxyethylene
glycols, propylene glycol, 2-pyrrolidone, diethylene glycol monoethyl ether, ethylene
glycol, diethyl phthalate fatty acid esters, and a mixture of at least two of these
solvents and the cosolvent is selected from the group consisting of ethanol,
isopropanol and methanol.

- the crystallization inhibitor is present and selected from the group
consisting of an anionic surfactant, a cationic surfactant, a non-ionic surfactant, an
amine salt, an amphoteric surfactant or polyvinylpyrrolidone, polyvinyl alcohols,
copolymers of vinyl acetate and vinylpyrrolidone, polyethylene glycols, benzyl
alcohol, mannitol, glycerol, sorbitol, polyoxyethylenated sorbitan esters, lecithin,
sodium carboxymethylcellulose, and acrylic derivatives, and a mixture of these
crystallization inhibitors.

3. The parasitical topical composition according to claim 2, wherein the

formulation further comprises an antioxidant.
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fatty acids; the cationic surfactant is water-sol uble
guaternary ammoni um salts of fornmula N+RIR11IR "R' " Y
WO poodtossoBs t he radi cals R i ndependently are hydPODES1904042379
radicals, optionally hydroxylated, and Y~ is an anion
of a strong acid; the amne salt is an amne salt of
N+R1LR11 Rhe "parasitigal depiedh ecompasition sicrriingeivesldént 3.y wagigin the
opti onal Ily hydr oxyl at ed hydrocarbon radicals; the
antiggifant gpise e%tag flepen At giogp sprsisingl df youidatd hydtokydnisele; duitylated
sorbitan esters, polyoxyethylenated al kyl ethers,
hydgaiyipliens| @porljey eoifl, sodamatmectpinmntyetighdnageliade and sodium
derivatives of castor oil, polyglycerol esters,
thiqgeribpisxyet hyl enated fatty al cohol's, pol yoxyet hyl enat ed
fatty acids, copolyners of ethylene oxide and
pr dpyl edbe priadidicalatopictlnfermutptivnt &xodingutof caitra@f wiherein water is
| auryl - substituted betai ne conpounds. 11. The
pregat iasiptopoeiontodfiioand tofabown3b¥t v/on according to claim 1,
wherein the 1-N-aryl pyrazole is a conmpound of the
forérul aTR2 fatasftichl itopivddi HEmiRhtidnS adcoidih@encaidm, Gheein the
alkyl; R2is S(OnK 3 or 4,5-dicyanoi m dazol -2-yl or

cryfidlligaibk 3thibitdBisipsesahtky hn arddubeiyh ab&ltK o Ybout Dedeaal Kyl ,
hal oal kenyl , or hal oal kynyl; R4 represents a hydrogen

or hal oges wraMcal teslcdNRRRnulafRinChbddfding((0) HEint( D) Piein the
al kyl , hal oal kyl , 8, or an -N=C(R9) (R i0) group;
formulation is a pour-on formulation.
8. The parasitical topical formulation according to claim 1, wherein the
formulation is a spot-on formulation.
9. The parasitical topical formulation according to claim 1, wherein the
formulation is a spray formulation.
10.  The parasitical topical formulation according to claim 2, wherein

- the anionic surfactant is alkaline stearates, sodium abietéte; alkyl
sulphates; sodium dodecylbenzenesulphonate, sodium dioctylsulphosuccinate, and
fatty acids;

- the cationic surfactant is water-soluble quaternary ammonium salts of
formula N'R'R"R' "R" " Y™ in which the radicals R independently are hydrocarbon
radicals, optionally hydroxylated, and Y™ is an anion of a strong acid;

- the amine salt is an amine salt of N'R'R"R' " in which the radicals R
independently are optionally hydroxylated hydrocarbon radicals;

- the non-ionic surfactant is optionally polyoxyethylenated sorbitan

esters, polyoxyethylenated alkyl ethers, polyethylene glycol stearate,
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R5 and R i ndependently represent a hydrogen atom or an
al kyl, hal oal kyl, C(Oal kyl, S(0) rCF3 or
w@bdosnssoas bonyl radical or RS and R5 can togetPEr/USIN4H042379
a dival ent al kylene radical which is optionally
interrupted by one or two dival ent heteroatons; R7
r epelaeeisthyleapfed dryvatives dfshden oy polyelyogro! miers pelyesyethylenated
an al kyl or hal oal kyl group or a hydrogen atom RO
r ety seerhelsy polyiokyathydameiep falty acifly dropglymerst efptRilene oxide and
represents an optionally substituted aryl or an
opriopplahd gxiderlond i t ut ed heteroaryl group; Rn and R
represent, independently of one another, hydrogen,
hal ogen- CN dhe higghotd®Ric3urfapant Sdmirgl-absiailted betaia¢ communds.
hal oal kyl , hal oal koxy, S(O qCF3 or SF5 group; m n q
andlr rElpr Esasitical fopdefomtdationycalkdione dmot hevheremthe 1-N-aryl
i nteger equal to 0, 1 or 2; X represents a trival ent
pyrazole iseg@mmundroihe forfduR12 radi cal, the three other
val enci es of the carbon atomformng part of the
aromatic ring; wth the prowso that, when R is
nethyl, then either R3 i s
is O, RI3is CF3 and Xis N
4, 5-di cyanoi m dazol -2-yl, R4 Rhis d, Ris CF3
and X is Gd, or an accept N»s/alt thereof. 12. The
parasitical topical formul%tion|according to claim a1,
wherein the 1-N-aryl pyrazble i§ a conpound of the
formula R202 . R201

Ria

@
in which

R, is a halogen atom, CN or alkyl,

R; is S(O)nR3 or 4,5-dicyanoimidazol-2-yl or haloalkyl;

Rj is alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl, or haloalkynyl;

R4 represents a hydrogen or halogen atom or an NRsRg, S(O)nR7,
C(O)R7, C(O)ORy, alkyl, haloalkyl, ORg or an -N=C(Rg)(R1o) group;

Rs and R¢ independently represent a hydrogen atom or an alkyl,
haloalkyl, C(O)alkyl, S(O),CF; or alkoxycarbonyl radical or Rs and R¢ can together form a
divalent alkylene radical which is optionally interrupted by one or two divalent heteroatoms;

Ry represents an alkyl or haloalkyl group;

Rs represents an alkyl or haloalkyl group or a hydrogen atom;

Ry represents an alkyl group or a hydrogen atom;
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R213 (PlI) wherein: R2G is cyano, C(Oal kyl, C(S)NH2,
al kyl, C(=NOH) NH2 or C(=NNH2) NH2; R. 202 i s S(O hR203
w@2008858Bkenyl , C2- C3 hal oal kenyl, cycl oal kyl , PCT/US2004/042379
hal ocycl oal kyl or C2-C3 al kynyl; R203 is al kyl,
al kenyl, al kynyl, hal oal kyl, hal oal kenyl or )
hal oal kyny| RiiRaopkedests- N RIGENEYOSTREiOBFD @ryIR®O, 2n  optionally
-N(R2o5) C(0)aryl, or -N(R205)C(O OR 207; R205 is
substahikq heteroatybgiolgqy;l , cycl oal kyl , hal ocycl oal kyl ,
cycl oal kyl al kyl , hal ocycl oal kyl al kyl , al koxyal kyl ,
hal oal koxyaRkiyland aR i erpilesenh ainderickdanlly, ofalokg rapother, hydrogen,
hal oal kynyl ; R206 is hydrogen, hal ogen, al koxy,
halogealCpabddd®y, al koxyal kyl, hal oal koxyal kyl, formyl oxy,
al kyl car bonyl oxy, hal oal kyl car bonyl oxy, al kylthi o,
hal oal kyl t hiRg, repiekankssd thafldgey btonhad oledldajitys,Hafdatipky, S(0)CF; or
al kyl sul fonyl , hal oal kyl sul fonyl, al kyl am no,
SFs @bwJ; Kyl am no, hal oal kyl am no, di (hal oal kyl)am no
cycl oal kyl oxy, hal ocycl oal kyl oxy, al koxyal koxy,
hal oal koxyalnk Qﬁ(g,an@k lepreyart kfaepahdeaity of @leydnothys, aninteger equal
aryl al koxy; R207 and R208 are independently hydrogen,
al kyl, thal pgl Xyl , cycloal kyl, or hal ocycloal kyl; or
R207 and R208 may formtogether with the carbon to
whi ch they af g RlstaehaAvAed nifiéher -atdiR BRQr €R S rdtBoaithé Mhree

additionally may contain one or nore heteroatons
otheS GRS Gt the O 36096 hind PN PheBSmati! ng! ;
with the proviso that, when R; is methyl, then either R is haloalkyl, R4 is
NH,, Ry is Cl, Ry3 is CF3 and X is N or else R, is 4,5-dicyanoimidazol-2-yl, Ry is Cl, Ry is
Cl, Ry3 is CF3 and X is C-Cl, or an acceptable salt thereof.

12.  The parasitical topical formulation according to claim 1, wherein the 1-N-aryl

pyrazole is a compound of the formula

Rao2 Roo1
/\
Rao4 " N/
Ra11
T
/
Ra13 (1)
wherein:
Ryo; is cyano, C(O)alkyl, C(S)NH,, alkyl, C(=NOH)NH, or
C(=NNH2)NH2;
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Xi is selected fromnitrogen and CGR2l12; R2H and R2

are independently selected from hal ogen, hydrogen, CN
W@naBIosgd38 R213 i s sel ected from hal ogen, hal oaP&yiU$2004/042379

hal oal koxy, -S(0) kCF3, and - SF5; and h and k are

i ndependently selected fromO, 1, and 2; or an

accept abl e Rab tist $E)Faf. La3:CThkemdr 45iGsi balpalkenyl.c aycloalkyl,

formul ati on according to claim1, wherein the

haloc¥eldbiflkyllopys-&2 @lkgnger i vati ve is a conpound of the
formula R202 ,R 201 R213 ( | ) wherein: R201 is cyano,

C(O al kyl, RfS)sMitkyD alkahiydliyngl, HNGkH-hddoadkeng) arfialdatkynyl
2; R is S(OhR203 C2-C3 al kenyl, C2-C3 hal oal kenyl

cycl oal kyl , RhyalsONYFGh:PURER 206R20R20: CBI(RIRE (P aty,RRO3 i s
al kyl, al kenyl, al kynyl, hal oal kyl, hal oal kenyl or

—N(R{b@tg@j@@ﬂ' ; R204 is -N(R 205) C(O CR 206R 20/R G5,
- N( 2052)C(O)aryl , or -N(R 205)C(O OR 207; R205 is
al kyl', hal ORE(%ME all§Y, Chably,| cycitalkol aldadlbaikyl, cycloalkylalkyl,
cycl oal kyl al kyl , hal ocycl oal kyl al kyl , al koxyal kyl ,
halocgfélloglﬂlllﬁ%xal gﬂf&xyaﬁwﬁerﬁéﬁoalld&ﬁ%l’l@'l,keﬁ}klenyl,m Ky1Yikenyl, alkynyl,
haloalkynyl;

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

Ryg7 and Rygg are independently hydrogen, alkyl, haloalkyl, cycloalkyl,
or halocycloalkyl; or Ray; and Rpeg 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-Ra1z;

Ry;; and Ry, are independently selected from halogen, hydrogen, CN
and NO3;

R,;3 is selected from halogen, haloalkyl, haloalkoxy, -S(O)kCF3, and -
SFs;

and

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

or an acceptable salt thereof.
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hal oal kynyl ; R206 is hydrogen, hal ogen, al koxy,
hal oal koxy, al koxyal kyl, hal oal koxyal kyl, fornyl oxy,
wa@bkdoghossasonyl oxy, hal oal kyl car bonyl oxy, al kyl p&m/0$2004/042379

hal oal kyl t hi o, al kyl sul finyl, hal oal kyl sul finyl,

al kyl sul fonyl, hal oal kyl sul fonyl, al kyl am no,

di1al ky Taeipamsitiba | topibdt yibammilation apcrdmigdal dlain) hrvkrsein the 1-N-
cycl oal kyl oxy, hal ocycl oal kyl oxy, al koxyal koxy,

arylphakaatébeyied & axympaink of fhalfieexyal koxy, aryl oxy, or

aryl al koxy; R 207 and R208 are independently hydrogen,
al kyl, hal oal kyl, cycl c&bkyl , Reti hal ocycl oal kyl ; or
R207 and R208 may form tyget fer with the carbon to

whi ch they are attached 3-\to 7- menbered ring which
additionally may contai p/one'@r nore heteroatons
selected fromnitrogg o) mgén and sulfur; Xi is
.selected fromnitrogen and |G R212; R211 and R212 are

i ndependent |y sel eckg hal ogen, hydrogen, CN and
NO2; R213 is sel ected m hakpgen, hal oal kyl

hal oal koxy, . - S(0) kCF3, SF5; and h and k are

i ndependently sel ected f - 1, and 2; or an
acceptabl e salt thereof. The parasitical topica
formul ati on according to cllaim1, wherein the 1-

N-aryl pyrazol e derivatives"#8 a @onmpound of the
formula: -,301 ,S(O n 111 3 302

wherein:

Ryo1 is cyano, C(O)alkyl, C(S)NH,, alkyl, C(=NOH)NH; or
C(=NNH2)NH;

Ropz is S(O)nRaes, Ci-Cs alkényl, C,-C3 haloalkenyl, cycloalkyl,
halocycloalkyl or C,-Cs alkynyl;

Roos 1s alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl or haloalkynyl,

Ra04 is -N(R205)C(O)CR206R207R208, -N(R205)C(O)aryl, or
~N(R205)C(O)ORx07;

Ryos is alkyl, haloalkyl, cycloalkyl, halocycloalkyl, cycloalkylalkyl,
halocycloalkyialkyl, alkoxyalkyl, haloalkoxyalkyl, alkenyl, haloalkenyl, alkynyl,
haloalkynyl;

Raos is hydrogen, halogen, alkoxy, haloalkoxy, alkoxyalkyl,
haloalkoxyalkyl, formyloxy, alkylcarbonyloxy, haloalkylcarbonyloxy,  alkylthio,
haloalkylthio, alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl, alkylamino,
dialkylamino, haloalkylamino, di(haloalkyl)amino, cycloalkyloxy, halocycloalkyloxy,

alkoxyalkoxy, haloalkoxyalkoxy, alkoxyalkoxyalkoxy, aryloxy, or arylalkoxy;
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(I'V) in which R301 is HZN-C(S)-, R302 is
hal ogenoal kyl , hal ogenoal kenyl or hal ogenoal kynyl ,
wWRB®3/0583hydr ogen, ami no or one of the foll ow PQI/US2004/042379
groups: R305 R 306 304 NNH 1,305 N- R306 or -
NHR307 where R304 represents al kyl, hal ogenoal kyl_,
al koxyal ky| Fee ané Rew at¢ indgpendspily éfdmgepa ?sll%ﬂs]ﬂql‘? yeloalkyl,
phenyl or pyridyl, R305 represents hydrogen or alkyl,
or hileawlqabiyh e dhrsardyRwoggey foral together wit% thegearbangtoewhich they are
optionally substituted phenyl or pyridyl and R307
attacheghp 8s tnT-smerhlhepdd ring Whinly hdditdrallnylay chuipimdne or more heteroatoms
al kyl car bonyl , hal ogenoal kyl car bonyl or
sele@tkidony odrdgem pkygeAmnd siifugsent s i n each case optionally
substituted phenyl or pyridyl, and
X is selected from nitrogen and C-Ry;;

Ry11 and Ryj; are independently selected from halogen, hydrogen, CN
and NO,;

Ra13 is selected from halogen, haloalkyl, haloalkoxy, -S(O)xCF3, and -
SFs;

and

" h and k are independently selected from 0, 1, and 2;
or an acceptable salt thereof.
14,  The parasitical topical formulation according to claim 1, wherein the 1-

N-arylpyrazole derivatives is a compound of the formula:

R301 S(O)n111_____R302
7\
\ N R303
Jkr av)

in which
R is H,N-C(S)-,
R is halogenoalkyl, halogenoalkenyl or halogenoalkynyl,

R is hydrogen, amino or one of the following groups:
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a represents a nunber 0, 1 or 2, or an acceptable salt

thereof. 15. The parasitical topical fornulation
W@ewsnshosy) to claim1l, wherein the fornul ati onP¢TIUS1v04/042379

conprises an insect growth regulator. 16. The

parasitical topical fornulation according to claim]l,

wherein the {-Naryl phenyl§ pyrazole is fipronil, the

for mam dipe am tragz, e p¥armaceut i gathy or

vet eri naryYaccefft abl e carri'er i s di efhyhenggl yco

monoet hyl ether, the crystafdization inhibitor is

pol yvi done, the surfactant is polysorbate 80 and the

anti oxi dant i butyl ated hydroxyani sol e and butyl at ed

hydr oxyt ol uene. 17. The parasitical topical fornulation

according\%aﬂsk%Ln1l, whi ch further conprises at | east

one mi | benycin or aver me®™n deri vati ve,

i m dazot hi azi de anthel m ntic, benzim dazole

anthelmntic, or a pyrethroid. 18.. A nethod of

providing antiparasiticidal activity for preventing,

control "i§, or elinmnating parasites in a mammal or

bird in need thereof which conprises applying a .

effective an%%‘nt reyreseris allghi hadvsepepliniy élg?’ﬁ’ﬁﬁéd: CbriBjcAg case

toclaiml to the mammal or bird. 19. The net hod

accordi ng to cl aiontiamlly ahstited phery! axyidsk asi ti cal

activity IastB for an extended duration of from about

one nont h t Rabouepresents bydrogantes alkyh.  The net hod

according to claim 18, wherein the 1l-aryl-pyrazole is

fipronil, thR°F oremmesentsndydrogemi alkelz ort e paghmapse Pptonally

cat or a dog. and the parasites are fleas, ticks or

bot h. substituted phenyl or pyridyl and

R*  represents alkyl, alkenyl, alkinyl, formyl, alkylcarbonyl,
halogenoalkylcarbonyl or alkoxycarbonyl;

Ar represents in each case optionally substituted phenyl or pyridyl,

and

a represents a number 0, 1 or 2,

or an acceptable salt thereof.

15.  The parasitical topical formulation according to claim 1, wherein the
formulation further comprises an insect growth regulator.

16.  The parasitical topical formulation according to claim 1, wherein the 1-N-
arylphenyl pyrazole is fipronil, the formamidine is amitraz, the pharmaceutically or
veterinary acceptable carrier is diethyleneglycol monoethyl ether, the crystallization inhibitor
is polyvidone, the surfactant is polysorbate 80 and the antioxidant is butylated

hydroxyanisole and butylated hydroxytoluene.
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17.  The parasitical topical formulation according to claim 1, which further
comprises at least one milbemycin or a vermectin d erivative, imidazothiazide a nthelmintic,
benzimidazole anthelmintic, or a pyrethroid.

18.. A method of providing antiparasiticidal activity for preventing, controlling, or
eliminating parasites in a mammal or bird in need thereof which comprises applying a
effective amount of the topical formulation according to claim 1 to the mammal or bird.

19.  The method according to claim 18, wherein the antiparasitical activity lasts for
an extended duration of from about one month to about three months.

20.  The method according to claim 18, wherein the 1-aryl-pyrazole is fipronil, the
formamidine is amitraz, the mammal is a cat or a dog and the parasites are fleas, ticks or

both.
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