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FIELD OF THE INVENTION

This invention provides for, inter alia, novel topical formulations comprising at least
‘one 1-N-arylpyrazole derivatives and at least one formamidine such as amiiraz and to
niethéds for treating p arasite infestations in mammals and birds by topically applying the
inventive formulations to said mammals and birds. The inventive formulations exhibit
aclivity against ectoparasites such as fleas and ticks, that is far superior than formulations
comprising an 1-N-arypyrazole derivative alone, such as fipronil, thereby indicafing 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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Parascaris. Many parasites are species specific (infect only one host) and most also have a
preferred site of infection within the animal. Thus, Haemonchus and Ostertagia primarily
infect the stomach while Nematodirus and Cooperia mostly attack the intestines. Other
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, malnutdtion, and damage to other organs. If left untreated these diseases can result
in the death of the animal.

Examples of endoparasites which mfect 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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which can be fatal to the host. Animals may be infected by several species of parasite at the
same time since infection by one parasite may weaken the animal and make it more
susceptible to infection by a second species of parasite.

Many of the compounds used in this invention are also active against household pests
including but not limited to cockroach, Blatella sp., clothes moth, Tineola sp., carpet beetle,
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
(Aeyrthiosiphon 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



hel mi nthiasis in donestic animals such as cattle, sheep, horses, dogs, cats,
goats, swine, and 3 WO 20051058038 PCT/ US2004/ 042379 poultry. They are

al so weeRos/ossesst he prevention and treatnent of paraednuszigafoazstys ons of these
animal s by ectoparasites such as ticks, mtes, lice, fleas, nobsquitoes and "
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of hwoeltrg. Thégraroaiso nefii dnl sheqireveatior it traagnenn bf patsidd infeetibnsf st at i ons are
known in the art. These include oral formulations, baits, dietary
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formuyl ati ons_for ectoparasites. Clher spot-aon fornulations include U S.

Pat erit thegrta 2épr sxampla.popr-en s%@@ﬁﬁompm IrppheryivumEle dervalres BSN 10/ 155, 397,
now al | owed and published as Publication No. U S. 2003-0050327Al. Reference
i s alasdipranile axeckopwyl in dia #oand age. dessribed 0 G- axeBBS LS. Raonb 6008,7170L5 descr i bes
a nethod for controlling ectoparasites in small rodents as well as

i nt erld.8pkatexd 64 3,542 (B tFategt Wine, (il SBAIES. Radeins 64 1 1) §42zastvinlloqe edgending smal |
rodents, which conprise applying topical formulations, such as spot-on
conpapplidatioe 10/120,691¢ filed kiphil 1 rRO0REA kv d1ld6ed 00t Mmethbddbfaoyhulitingzol es as a
class of chemicals are well known in the art, as well as nethods for their-

use ightifMitidgehtd thoAk tioﬁ%rhﬁ%uﬁéig dygsects such as fleas, ticks, lice
or nosquitoes in mamma such as dorrestlcat ed livestock or conpani on

ani mal s OrSpBﬂ Mjsfonnulatwns atre well known techniques for topically delivering an

antiparasitic agent to a limited area of the host. For example, U.S. Patent 5,045,536 describes
such formulations for ectoparasites., Other spot-on formulations include U.S, Patent
6,426,333 and U.S. Patent 6,482,425 and application USSN 10/155,397, now allowed and
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 ;odents as well as inferrupting 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., BP-A-295217, BP 295 177, EP-A-840-686, EP-A-352,944, WO 00/35844, WO



either alone or in conbination with other pesticides such as insect growh
regul ators. See, e.g., EP-A-295,6217, EP 295 177, EP-A-840-686,

EP- A- 3 00/ 35844, WO 4 WD 20051058038 PCT/ U 98/ 39972,
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including insects and acarines in fields as varied as agriculture, public
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i ndi cates that these insecticidal conpounds may be adm nistered via
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Topi cal admi nistration conprises, in particular, skin solutions (pour-on or
Spot - ofiyough feaybaceslisghmbest thbaiilsl, showers, jets, powders, greases,

shanpoos, creans, etc. The pour-on type skin solutions nmay be designed for

per cut aneouyO-ARTITRSE! FRIA-295,1 IXAAPERA%S 00206 R B8 dhdk anfisdonagm e 291 of
EP- A- 500, 209 describe a pour-on type skin solution containing 15%
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the insecticl aryl pyrazol e derivatives are“known I n t to
prevent,. . n I r.-aslf:e. i st at | i | Sy ch as cats,
Gogs. appritsL £y drof HADS or BRSNS, iiloRSR ukithey b R el T 2 5715

contr OlagrEc% %,pllau%ﬁtr: hgllﬁxeasffd chs%];la:ry medicine. The general teaching of these documents

indicates that these insecticidal compounds may be administered via different routes: oral,
parenteral, percutaneous and topical routes. Topical administration comprises, in particular,
skin solutions (pour-on or spot-on), sprays, drenches, baths, showers, jets, powders, greases,
shampoos, creams, etc. The pour-on type skin solutions may be designed for percutancous
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 adminisiration of the insecticide. 1-N-arylpyrazole derivatives are known in the
art io preve;nt, freat or control ectoparasite infestation in mammals, such as cats, dogs and
catfle.

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 confrol tick, mites, and lice.

Extoxnet hitp://ace.orst.edw/info/extonet/pips/amitraz.html. However, amitraz i3 not known in

the art to treat fleas Amitraz belongs to the formamidine chemical group, a group including



mtes, scale insects and aphids. In animals, amitraz is used to control

tick, mtes, and |lice. Extoxnet

htt p: / PEWOFPIE38du/ i nf o/ ext onet / pi ps/ amitraz. htm . HRARUS004/MIPraz is not
known in the art to treat fleas Amitraz belongs to the formam di ne chemnical'

group,,.a grqup incluydin 5 2005/ 058038 [1US20041042379 _chl ordi meform .
and cﬁmﬁﬁdﬁ’éag?ﬂpb?% C}’E‘Eﬂq?gkbﬁonw\fu%)% Og?"’élchsf‘éq Eﬁeﬁ A CFBpPIBEEl®: t ABHIZAN t r az,
.described in U S Patent Nos. 3,781, 355 and 3, 864,497 (the contents of
whi chdeseabeddr dby- P atet dY 9fod 8459t 386 EHcehe qonients of whichrasg hesehy has t he
follow ng structure: CH3 H3C HC4- N /N-CH3 HCN H3C Q- CH3 O her conpounds
that #wcemprigisdn h eefercaee o pheis emutiretioseahanr thonfelldwing dstucture:
ectoparasite infestation include mlbenycin or avernectin derivatives. The
avernmectin and mlbepgycin series of conpounds are potent anthelmntic and
anti parasitic agent ‘%ai nst a wde range of internal and external
parasites. The gempOunds which belong to this series are either natural
products O, cALE synthetic derivatives thereof. The structures of these
two series of ¥ gunds are closely related and they both share a conpl ex
16- menbered nageT clic lactone ring; however, the m |l benycin do not
contain the ycone substituent in the 13-position of the |lactone ring.
The nat ur aHGpr oduct avernmectins are disclosed in U S. Patent 4,310,519 to
Al ber s- Schon n.et at, and the 22, 23-di hydro avermectin conpounds are
di scl osed d;\’ Chabdl a, et at., U S. Patent 4,199,6569. For a general

of

di scussi o avernectins, which include a discussion of their uses in
humans and affvqals, see "lvernectin and Abanectin," WC. Canpbell, ed.,
Springer-Verl a York (1989). Naturally
HsC
CHg

Other compounds that are known in the art to present, freat or control endo- and
ectoparasite infestation include milbemycin or avermectin derivatives. The avermectin and
milbemycin series of compounds are potent anthelmintic and antiparasitic agents against a
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 comI')ounds 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 1o Albers-Schonberg, ef al., and the 22, 23-dihydro avermectin compounds
are disclosed in Chabala, er 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 mithemycins are described in Aoki ez al., U.S. Patent 3,950,360 as well as in the



occurring m |l benycins are described in Aoki et al., U S. Patent 3,950,360 as
well as in the 6 WD 2005/058038 PCT/ US2004/ 042379 various references cited

in "The wonelsokfidex' 12th ed., S. Budavari, Ed., MercKp&rfRz200404%579
Wi t ehouse Station, New Jersey (1996). Sem synt hetl c derivatives of these

cl asses of conpounds are well known in the art and are described, for

exanp| evaribus fefefencdiatitedin “TheMacB Bfilex’U1 18 edD, BullaviriBEQ., Bhfck &.CB., IRat ent
4,963,582, U.S. Patent 4,855,317, U.S. Patent 4,871,719, U S. Patent
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4,199,569, U S. Patent 5,055,596, U S. Patent 4,973,711, U S. Patent
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”Ot po GF5308 N6 sIbSBAC 01636, @‘e‘,bﬂtbﬁth%ts 58 rU.‘shﬁatérﬁ 4%%',3%'7%.89?&5&19 lact one
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4,199,569, U.S. Patent 5,055,596, U.S. Patent 4,973,711, U.S. Patent 4,978,677, and U.S.
Patent 4,920,148,

Avermectins and milbemycins share the same common 16-membered
macrocyclic lactone ring; however, milbemycins do not possess the disaccharide substituent
on the 13-position of the lactone ring. While many avermectin compoun‘ds are known in the

art, a representative structure of the class of compounds is as follows:

CHa

where the broken line indicates a single or a double bond at the 22,23-positions;
R; 18 hydrogen or hydroxy provided that R; is present only when the broken

line indicates a single bond;



T R3 where the broken line indicates a single or a double bond at the
22,23-positions; Rl is hydrogen or hydroxy provided that RL is present only
when W0 a0a5/08%08% | ine indicates a single bond;, 7 WOreDUS20580238

PCTI US2004/ 042379 % is alkyl of from1l to 6 carbon atonms or al kenyl of frOm
3 to 6 carbon atons or cycloalkyl of from3 to 8 carbon atons; R3 is

hydr oxy, met hBxis abgyl ef ford toAepboratoms ohgllenyyefnfreom 3It9\ﬁe=ﬂrbank1§3mﬁ and R4 is
hydr ogen, hydroxy or OCH3 R6 OCH3 H3C 0 0 H3C 0 where R6 is hydroxy,

am riw cyalenikid of froin-3| toReatbah kipingmi no or | ower al kanoyl ami no. The preferred
conmpounds are avernectin Bla/Blb (abanmectin), 22,23-dihydro avernmectin

Bl a/ Bl b (i ver Reisthydjoxsmkthdyy of =Nt wileds R 19 hjpdrksgdnotilowdraligad at i ve of
avernmectin Bla/Blb. Both abanmectin and ivernectin are approved as broad
spectrum ant Rpﬁl’l@ﬂtoﬁglm}hﬁgem& The structures of abanectin and ivernectin:
are as follows: 8 ------- - ------

OCH3

H,C O

HiC o

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 gbamectin and ivermectin are approved as broad spectrum
antiparasitic agents. -

The structures of abamectin and ivermectin are as follows:
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",C25 Rp H31 00 OHS5I CH3 OH wherein for abanectin the broken |ine
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| sopropyl or sec-butyl. The 4"-acetyl am no-5-ketoximno derivatives of

avernectin BlaBlb has the following structural formula: OOCH3 CH II_N
OCH3 RI OH3C O CH3 22 23 CH3 0O13 H3C 0 '0 25 R2
QCHj
H
OCH,
Q
HC (&)
HiC o

CHs

OH

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:

[8] OCHa
CHj —"-—N

OCH; Ry

HC o

HC 0

CHg



Hf OO0 IHOSI CH3 N SOH 9 WD 2005/058038 PCT/ US2004/ 042379 where R2 is
| sopropyl or sec-butyl. The avernectin products are generally prepared as a
m xt ur ewad 20b/03883t 80% of the conpound where R2 is sgepbsdoydoas® no nore
t han 20% of the conmpound where R2 is isopropyl. Oher preferred
avernectins, include emanectin, eprinonectin and doramectin. Doramectin is
disclosed in U S. Patent 5,089,490 and EP 214 738. This conpound has the
following structure: OCH3 OCH3 H3CUpg'O O~ H OOH3I H2'P3 O O HH

C~—~~" " H | O QHer i} is isopropyl or sec-butyl.

The avermectin products are generally prepared as a mixture of at least 80% of the
compound where R, is sec-butyl and no more than 20% of the compound where R, is
isopropyl.

Other preferred avermectins, include emamectin, eprinomectin and doramectin.
Doramectin is disclosed in U.S. Patent 5,089,490 and EP 214 738. This compound has the

following structure:

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

A representative structure for a milbemyein is that for milbemycin o

10



OCHs HOHIn the present fornulations, ivernmectin and eprinonectin are
especially preferred. A representative structure for a mlbenycin is that
for m | beoyeismssuss 10 WO 2005/ 058038 PCT/ US2004/ 0423 79pceidRadisid S8 = OO0
H3 HCtl, H3 OO0 OHH 05 CH3 HOHAn especially preferred avernectin
I s noxidectin, whose structure is as follows: HO, NCHs HnlI\CH3 0 O =
CH3 H3C CH3 CH3 CHg

me ™

An especially preferred avermectin is moxidectin, whose structure is as follows:

HO—_,

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,

11



OOIFH O0CH3 HOHThe conmpound is disclosed in U S. Patent No.

5,089, 490. QO her classes of conpound are known to treat endo-and [
ect opAVALMSH§R03These cl asses include benzi m dazol esPCWiS2i4/64237%f f ect i ve
agai nst tapeworms, |ungworms and roundworms, 11 WO 2005/ 058038 '
PCT/ US %24% 21379 i, m da othl azql es, which are effective agai nst roundworns -
t apewst g% Eﬁ?ﬁa agHRst SOMEW R, @é’ewmdel&ﬂ%‘for@érﬁzﬁm dazoles
i ncl cude al bendazol e (U S. Patent 3,915,986); fenbenzazole (U :
3, 9540 iy thrQids, Aesasf Penzimidgzade ingiey alb@&dﬂ@@lnibl;fell’eteetﬁ 15, 98§)574 845) and
triclabenzazole (U S. 4,197,307). An exanple of an im dazothiazole is

| evanfestsnzazoly, SU.R, 5994.38D) - mebeadapplect(HS. d3.647.861, chebezafolnafis.al | y
occurring or synthetically derived insecticide. Synthetic pyrethroids

i ncl uYE748A6E ahd itriclbbearatoley(BS.h4.197,307). Shantekahple gfyareirhidaiotidadolecisude :
pernethrin (U S. Patent 4,113,968), resnmethrin, and sumthrin (U S. Patents .
3, 934l ti@dscdan).S 23, 2PBBR0) , deltanethrin and fenval erate. SUMARY OF THE

| NVENTI ON The present invention provides for, inter alia, novel topical

fornul ati ome pyevidsdreg clagd of @aﬁ&nmemhngdoﬁéw%aaﬁgﬂ &ved indatitMe and a
formam di ne, such as but not limted to amtraz, and to nethods for

treat s#@aeue PRteitbids Qﬂolu&érﬁ;ﬁétﬁfﬁ? Mgl %Prﬂ%rrﬁﬁﬂt es)hfa{eﬁé ﬁ&etﬁﬂﬁxs QeI S or

bi rds i nventive for atlons i nclude spot -on, -on or spray

for b & (81 pIRY 4&%%6%2]% il R sf §'§dt&{téj§93z§b%h RS an 1R

conpo an averrrec i'n mycrn glerlva or a pyret hro d
'nseci,{’.&,ﬁ%ideﬁ‘ame nan f'é?waiera%e.’ such as benzim dazol es and

SUMMARY OF THE INVENTION

The present invention provides for, inter alia, novel topical formulations comprising
at least one 1-N-arypyrazole derivative and a formamidine, such as but not Iimited to amiiraz,
and to methods for freating, controlling, or preventing parasite infestations on mammals or
birds The inventive formulations include spot-on, pour-on or spray formulations and may
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 laxger duration of parasite coniro! 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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i m dazot hi azol es. The inventive formul ation provides a |arger duration of
parasite control at a faster rate of control. The inventive formula remins
ef f ectWQéo‘Eﬂﬁf‘Bst hree nonths fromthe first applicaPCdAS2M0&37Cr, the
inventive fornmul ations prevent tick attachnment to the aninmal, thereby

provi di.n rotection against, tick horne diseases.. The ectoparasites which
my . 5aneRs g5 ok Pt DPor RS TR PO R PO SRS G408 or

p'reveint ed 5‘3/ thgl.é)resent i nyention includes ticks, fleas, mtes, mange,

| i ce ohrpatsaiost dicsrand sattlg gbeat t1 e grubs. More specifically, the present
invention provides for, inter alia, a parasitical spot-on fornulation,

whi ch co & gppoitfigylly, heapreeent Myentighpionide foraites diapm parssitiqat sot-ednbi nat i on
conprising an 1- N-aryl pyrazole derivative and a formam dine; b) a

phar rfemalation.awhieh coreprises:nary acceptable liquid carrier vehicle;, «¢)
optionally, a crystallization inhibitor. This invention fitter provides for :
a parasitical gour -areffectivednmiriionf an ettomimasitoaioondbéstion pomprisafgfaadt | ve anount

of an ectoparasitical conbination conprising an 1- N-aryl pyrazol e derivative
and amtraz; b) a plarylpaeold dabative aidd Rimaaldneacceptabl e liquid carrier
vehicle; <c) optionally, a crystallization inhibitor; and d) optionally, an

anti oxi dant. Abso P shakdl@fufidl or vdtetify REREENE liqiidaitiaRehislep parasiti cal
spray formul ation, ich conprises: a) an effective anount of an

ectoparasi ti caf) coﬁjtﬁﬁ&ﬂﬁgc&%ﬁm&&hmﬁ@nl- N-aryl pyrazol e derivative and
amtraz; b) a pharnmaceuti'cal “or veterinary acceptable [iquid carrier
‘éf h's girhg%/ infenith EMEEr SODRA! £PLbarRiitichliouP b tbiabiBY, SAiPibnfifesS POL - ON,  pour-on
a) an effective amount of an ectoparasitical combination comprising an 1- :
N-arylpyrazole derivative and amiiraz;
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 d erivative, a pyrethroid, a
benzimidazole, such as albendazole, fenbenzazole, mebendazole, oxibendazole, or

iriclobendazole, or a imidazothiazole, such as levamisole.
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formul ations that further conprise at |east one additional antiparasiticidal
or ant Hdaalok agent, such as an | GR conpound, a m | benycin or avernectin
deri vame,ﬁigsﬁ)ﬁ ethroid, a benzimndazole, such as aPbbNgHPEPL379
fenbenzazol e, nebendazol e, oxi bendazole, or triclobendazole, or a

i m dazot hi ' e d3 / 338 PCT( US2004/ 042379

The. pr esents RosAE SRR GRUA BOANE fors pldaditn XS, Hligingbiret g

el i mnati Qr._control Lin arasi.t.es in.a mmal or. bird, in need thereof or
an en\cl?qlrc?ﬂgﬁﬁrﬁara\fﬁée]sr% % ﬁ??%'aﬁég ?)g&ln\;aﬁ?dgﬁleggﬁﬁ; P8 SEVIEQRIeHt WS‘G % f ecti ve
amount of t i nventive spot-o0 our-on Q spray formul ation to the manmal -
or bi F"ﬁ‘.c‘)ie’,mﬂﬁéf:%mi”?ﬁ?? aﬁéﬁﬁﬁﬁﬂsﬁ%?@@mma@fr%@} VERY'E POl el PYUTShEF hor ses, and |
bi rds, such as .chickens, turkeéi? and, quail ., _Environnments include aninal ;
hous e 8014y frpuigtion &y thyymemmal, i Birdh g Anjrels melids pragumaln fuelh pt Remh it t er | ‘
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Ot her objects, features and aspects of !
t he prebsesnnd; hovsspt angnbirdeesushors| hiskensi Arkeys apd guaib bnpigenmanisninclide f ol | owi ng
Detailed Description. It is to be understood by one of ordinary skill in

t he aetimahluseshachaedogmr cdi bedding.ihorse stebles atdsbicken libw. of exenpl ary

enbodi nents only and is not intended as limting the broader aspects of the

present inventi onDEMAICEDDESCRIP BN OFSTHRINVENIIGNd i n the exenpl ary
construction. In fact, it wll be apparent to those skilled in the art that

various noditbt 6ijedtq Tatdesl aNdhdpaéts 0N e GRGeRMENTRMUEN lafe HiBdlodeh 68 edttard NVeNt i on
w thout departing fromthe scope or spirit of the invention. For instance,

f eat UBRold fratg th@idiidwitly DA DAEEHIRE. RAS fo B wRRAIRANYUERP brdkify Pe used in
anot hgr gr?bodi ment to ygi eld a sti&‘libl furthoer ‘énbodi ment .n It fs intended that

the preaenineLivge 'e%se&wcﬁsg)ghs Mé!!:ﬁ%u%ﬁb%%ﬁa i em¥&dimBhtk 815 2F CONE

wi thin the scope of "the appended cl ai and t equi val ents” For

convenj ence 0. fhe Lf] ! s, and
appen (? _elg)_@ %‘t%{lld%cgﬁs;l.ﬁgﬁg% _Fl{ee c?%gp %g%gsdofl 1 ni 1{1&@%@%}%@@3 slfe)[(g}bia"l‘g? %Eg%tset he term
C oMl emtiddied th Q Ie;%engpllgr(}:r lcggs%gtio%.a T fg.%t? H 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 convenicnce, certain terms employed in the Specification, Examples, and
appepded 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. l
Patent Law.

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

a compound of the formula:
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"including" or can have the neaning conmonly given to the term"conprising"

in US  Patent Law. Preferred topical formulations include those

f or mul W0 0505808 ei n the 1-aryl pyrazol is a conpounde@f/usioed/dsasroul a: 14 WO
2005/ 058038 PCTI US2004/042379 Rz RL R4 N RlL X R13 in which:
hal ogen atom CN or alkyl; R2is S(O"R3 or 4,5-dicyanoi m dazol -2-yl
hal oal kyl ; R3 is al kyl, al kenyl Real ky
R4 is hydrogen, hal ogen
oal kyl, ORS or -N=C(RR)/(R1
represent a hydrogen atom al kyl
al koxycarbonyl or R5 and R6 t

menbers. R7 represents an al kyl

hal oal kyl ;
al kyl , hal

hal oal kyl

represents an optionally substi e

het er oar yl
hydr ogen,

or a hydrogen;

| , hal oal kyl, hal oal kenyl

or
ROr.£pr €

or

R5R6, S(O nR7, C(OR7, C(O OR7,
substituent; its and R6 independently
alkyl, C(Oalkyl, S(O TCF3 or

may conbine to forma ring of 5to 7
hal oal kyl group; RS represents an al kyl,
nts an al kyl or a hydrogen; R o

ryl or an optionally substituted

Rl is a

or

group; R11 and R12 rejpresent, independently of one another,

S
in which:
R; is a halogen atom, CN or alkyl;
Ry is S{O)nR3 or 4,5-dicyanoimidazol-2-yl or haloalkyl;
R; is alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl or haloalkyl;
R4 is hydrogen, balogen, NRsRs, S(O)nR7, C(O)Rs, é(O)OR—,,

alkyl, haloalkyl , ORg or -N=C(Rg)(Ry0) substituent;

Rs and Rg independently represent a hydrogen atom, alkyl, haloalkyl,

Ry
Rg
R

Rie

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

represents an alkyl or haloalkyl group;

represents an alkyl, haloalky! or a hydrogen;

represents aﬁ alkyl or a hydrogen;

represents an optionally substituted aryl or an optionally

substituted heteroaryl group;

Ry and Ry, represent, independently of ome another, hydrogen,

Ris

halogen CN or NOy;
represents a halogen atom or a haloalkyl, haloalkoxy, S{O),CF3

or S¥; group;

15



hal ogen CN or NOy; R13 represents a hal ogen atom or a hal oal kyl, hal oal koxy,
S(Og or SF5 group; 15 WO 2005/058038 PCT/ US2004/042379 in, n, g and r
r epr es& 2008 ¥8 e ndent | y of one another, an integer cREEIS20040433791 or 2; X
represents a trivalent nitrogen atomor a CR12, the three other val encies
of the carbon atomform n‘?delpart of .t(ge aromatjc rin optionally with a
phar maceut i cal | y acPeft 4Bt CHEsgk Mdgpendsntypiage an %F‘é“’fﬁg@f%}“%ed
formulation is one wherein the 1 N-aryl pyrazole is a conpound of the
formula: RZ R H~/') R4©OMRI®%Z R13 in which: R is a hal ogen atom CN or
methyl; R2 is S(O"R3 or 4,5-dicyanoi m dazol-2-yl or haloalkyl; R3is

al kyl , hal oal kyl , hé&l oal fep¥§antsor irvalediifegesy latonRar & EpRkestbatlyeqothstdr ogen or
hal ogen atom or an NR6R6, S(OnR7, C(OR7 or C(O OR7, alkyl, haloal kyl or
OR3 or an - N=C(R9) ( Rl10) valmeisp of 1R caxbah aRen ifercdpspadenftheareoegicsggnt a hydr ogen
atomor an al kyl, haloalkyl, C(Oalkyl, S(OrCF3 or al koxycarbonyl group or:
R5 optionally with a pharmaceutically acceptable carrier or excipient.

!

A more preferred formulation is one wherein the 1-N-arylpyrazole is a compound of

the formula:
Ry Ry
)
R4 N/
Ryy \ X
‘ v
Ria I

in which:

Ry is a halogen atom, CN or methyl;

Rs is S(O)R; or 4,5-dicyan0imidazol-2—y1 or haloalkyl;

R; is alkyl, haloalkyl, haloalkenyl or haloalkynyl;

‘R4 represents a hydrogen or halogen atom or an NR5R5, S(O)uR7,
C(O)R; or C(O)ORj, alkyl, haloalkyl or ORz or an -
N=C(Rg)(Rj0) group;

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

R;  represents an alkyl or haloalkyl substituent;

16



and R6 together may forma ring of 5 to 7 nmenbers; R7 represents an al kyl or
hal oal RYD 2805958038 uent ; 16 WO 2005/ 058038 PCT/ US2004/ 8é236%04535£Pr esent s
an al kyl or hal oal kyl or a hydrogen; RO represents an al kyl or a hydrogen
atom Rio represents an optionally substituted aryl or an optionally

substituted heteroa®gl grepmsentRin allghdr Riclkydpr &bgiegenj ndependent |y of one
anot her, hydrogen, halogen CN or NO2; R13 represents a hal ogen atomor a

hal oal kyl , hal oal koRy, StepyeytESan adkyl BFshygiragepatom; n, q and r represent,
i ndependently of one another, an integer equal to 0, 1 or 2; X represents a

trivalent nitrogen &;pm edpréderfs Rh2optiohsilt Buesinndh eyl mala@na%]tﬁﬁalw the carbon.
atomformng part of the aromatic ring; wth the proviso that, when R, is

met hyl, then either R 3 isuﬁﬁﬁa;hchal%ﬂﬂg,&ﬂ i s NH2, RI11 is CI: R13 is CF3
and Xis Nor else R2 is 4,5-dicyanoimdazol- 2-yl, RAis d, R i is d,

R13 is CF3 and Xis & {andaR /%r%ﬁ,eiﬂagﬁgngéﬁﬁl ¥i duBi SndikbY e Ryd:Ggenpr Ovi des for
a parasitical spot-on fornulation wherein the 1 N-aryl pyrazole in the :

ectoparasitical conbi nat yQR.dSoMdoREpPound of the fornula (1) wherein: Ri is
a hal ogen atom CN or et %y?;nsq?zofsag(O)" R3 or 4,5-dicyanoi m dazol -2-yl or

haloal kyl; R3 I's CleC6_ QL lubn@f nitbgetRioRPbOfhdidiiyt, hatoalkoxy, S(0),CF;

or SFs group;
"m, n, q and r represent, independently of one another, an integer equal
t0 0,1 0r2;
X represents a trivalent nifrogen atom or a C-Ryp, the three other
valencies of the carbon atom forming part of the aromatic ring;
with the proviso that, when R, is methyl, then either R3is haloalkyl, R4is |
NH,, |
Ry; 15 Cl, Ry5is CF; and X is N or else R; is 4,5-dicyanoimidazol-
2-y1, Ry is Cl, Ry is Cl, Ry3 is CF3 and X is C-CJ; 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 ()
wherein:
Ry is a halogen atom, CN or methyl;
R is 8(0),R3 or 4,5-dicyanoimidazol-2-y1 or haloalkyl;
R; is C1-Cg.alkyl or C;-Cg-haloalkyl;
Ra represents a hydrogen or halogen atom; or NRsRs, S(O)nR7,
C(O)Ry or C(O)OR;, alkyl, haloalkyl or ORy or -N=C(Ry)
(Rio);
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R4 represents a hydrogen or hal ogen atom or NRSR6, S(OnR7, C(OR7 or

C( O OR7W(hIM¥D38038al oal kyl or ORs or -N=C(Rg) (Rio0); IlpcWx00Rks9Ha8038

PCT/ US2004/ 042379 R5 and R6 independently represent a hydrogen atomor a
Cl-C6 al kyl, d -C6-hal oal kyl, C(OCl -C6-al kyl, S(O, CF3, Cl-C6-acyl or Ci-
C6- al koxycar bonyl ; s andRdA8d¢pendentierepreagnt adryidrogen bonf ar arCaCsulkply of 5 to 7
menbers, which may include one or two divalent heteroatons selected from

the group consisting of dxyGemioalkyl, SOV UTs a1k, S(OPCFSENLCe-ylor&6- al Kyl or
Cl - C6- hal oal kyl ; Rs represents a Cl-C6-al kyl or Cl-C6-hal oal kyl or a

hydrogen atom R9 represgnllioxsicabon3dRabkd/R; RigetBer el €G8Mndodim R 0
represents an optionally substituted phenyl or optionally substituted

heteroaryl group V\herelnﬂn@%fsu@wemeﬂatﬁmamﬁl sRIRIetoad of FRAib4KE 9T Oup
consi sting of hal ogen, ON, -0- Cl- 1ky| % Cl- C6- al kyl, cyano or

Cl-Ce-al kyl ; RL1 and Rlz,heieﬂﬁﬁﬁ?s”ﬁl%@fehﬁoﬁi ﬁﬁ@ot%ﬁ%ﬂ%ﬁﬁné%?%ﬁfg@ﬂtorhydrOgen
hal ogen, CN or NO2; R13 represents a hal ogen, C6- hal oal ky

Cl - C6- hal oal koxy, S(O)gg,h% ‘g‘r SF5 group; and, m n, g and r independently
of one another are 0, 1 (b) the I|qU|d carrier vehicle conprises a

Consi Sting of acetondl adereRIpAGR eI GrRRlRt Loy 0T e OO

Rs represents a Ci-Cg-alkyl or C;-Ce-haloalkyl or a hydrogen

atom;

Rs vepresents a C-Cg-alkyl or a hydrogen atom;

Rip  represents an optionally substituted phenyl or optionally
substituted heteroaryl group wherein the substituents are
selected fiom the group consisting of halogen, OH, -O- C(-Cg
alkyl, -S- Cy-Cs-alkyl, cyano or Cy-Cg-alkyl;

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

Ris  represents a halogen, Ci-Cg-haloalkyl, C;-C¢-haloalkoxy,
$(0)Cl; or SFs group; and,

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

(b)  the liqgmd carrier vehicle comprises a solvent and a cosolvent wherein
the solvent is selected from the group consisting of acetone, acetonitrile, benzyl alcohol, 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-methylpymrolidone,

diethylene glycol monoethyl ether, ethylene glycol, diethyl phihalate fatty acid esters, such as
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di gl ycol, dinethyl acetam de, dinmethylformam de, dipropylene glycol n-butyl

et her, ethylene glycol nonoethyl ether, nononethyl acetam de, dipropyl ene

gl ycol wibmosessasd et her, liquid polyoxyethyl ene gl ycedtwuspoopgsene gl ycol ,
2-pyrrolidone, in particular N nethylpyrrolidone, diethylene glycol

monoet hyl ether, ethylene glycol, diethyl phthalate fatty acid esters, such
as 1@@@@@5’@06‘8@3@%‘%@%0@@ Daixswe of etHeastitven ofythese solwentpanddhe sobut yl

adi pate, and a mxture of at |east two of these solvents and the cosolvent

i s selcemiedt i sdentedfeony thegroupansiiging nfjetbénod tisvarophnolios methepalyid or et hanol ;
and (c) a crystallization inhibitor selected fromthe group consisting of an’
ani oni ¢ surfact@nt, aacwysitilication ishibfiaciedseied Bomahe igooupcecasikfigcbfiah, an amne -
salt, an anphoteric surfactant or polyvinyl pyrrolidone, polyvinyl alcohols,
copol WRhE @ffadtintyd caticsit slnfactint] a nohAYHiPMirfa0laht] af emireGhlteinhirh@eRrigl ycol s,
benzyl al cohol, mannitol, glycerol, sorbitol, polyoxyethylenated sorbitan
est er Siyrfhddmt tdﬂ'ﬂb&yv&%yﬁﬁli@@feb?ﬁmyhﬁk&&hé, ldo?él?meﬁ”@f Rk hbdiate d@41 vati ves,

or a mxture of these crystallization inhibitors. Especially preferred as

| |
POt bl il Gyt NBBEOMN SN bbbl DredRMIPYARRNE sl vaL Ve Th

t he ect asitical co i'on is a“conpound wherein e ring férnmed by the

di val S |t e in | k:r.ogen at om
o whiao Rt SRRk bh Rk (SRS 36 Rhin bfEky AR, WIF BUHECR, ' O
R3 is £l.-Cs-hal oalkyl , .R4 is N . Rll.and RI 2 are, independently of one
anot hé ?V%}'WSIQ%WI relﬁ’gﬁ%ﬁeec sﬁa@aﬁi 1“.%%’%@3 C6- hal oal kyl. Most especially
pref err o HeblAl bR A0k B0t BnliSShs'aR b0% WANSR Y BaBRSk RN POUT- o
5-am no-3-cyano-1-(2,6-dichloro-4-trifluoronethyl phenyl)-4-
trif | USESHEE Ay therctongipgisah sembinatinn i mcompeynd ydierain theagng ormed bx%ei ve of the
formula: CHy-CHZ-S CN F C Il CN )

divalent alkylene substituent representing Rs and Rs 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, R4 is NHa,
Ry and Rj2 are, independently of one another, hydrogen or halogen and Rj; is Ci-Ce-
haloalkyl.
| 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 g

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

(o]

| 3

CHy-CHy—S$ o FsC—8, o
B IS
NHzIN/( d
[« [v] or Ct Cl
CFy IT-4) CFy (-B)
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\' /AN NN ~N-CLCl oc G G CE, \"MCFA (1-B) 19 WD 2005(058038
PCTI USX9 44034853389 O her 1-N-aryl pyrazol e derivati vesptpubsowse£dre n t he

formul ati

on to the invention which are preferred are those of the formula

(1'l) Rlo2 Ro, / \N Roa NRL111 x R113 (Il) wherein: R101 is cyan,
- C( O al kylQthéx( BNNHIpysdzidy | deribaived b bt usdd( mNGE)DiANativn o tidli2pid?; R102 is

S(0)" , R

03, al kenyl, hal oal kenyl, cycloallcyl, halocycloal kyl or al kynyl;

R103 ivhichkfeyirefersdde@ditose fithe/foythula (@ oal kyl , hal oal kenyl or hal oal kynyl ;
Rloa is N=C(R105)-Z-R106, N=C(R 0s)-N(Rn¥)-Ri os; or- N(R 00)-C(R os)=NR}o6;
R105 is hydrogen; al kyl; or al ki subgis t uted by hal ogen, al koxy,

hal oal koxy or -S(O ., R os; R106 Yand o7 each independently represent

hydr ogen,
hal ogen,

al kyl, al kenyl or alk ny\ or al kyl substituted by one or nore
al koxy, / \

v

Ryod
Ri14

N
F

L)
wherein:

Rygr  is oyano, -C(O)alkyl, C(S)NH;, alkyl, haloalkyl, C(=ENOH)NH;
or C(=NNH;)NIl;;

Rz 18 S(O)pRigs, alkenyl, haloalkenyl, cycloatkyl, halocycloalkyl
or alkynyl,

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

Ria is  -N=C(Rigs)-Z-Rios,  -N=C(Rios)-N(Rip7)-Rios;  or-
N(Ri09)-C(R105)=NR10s;

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

Rio6 and Ryo7 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)wR11s; o1 alkyl substituted by phenyl or pyridyl eachof
which is optionally substituted with one or more groups

selected from halogen, nitro and alkyl group; or

20



hal oal koxy, am no, al kyl am no, dial kyl am no, cyano or - S(OmMR is; or

al kyl swudvsdosiosgossl by phenyl or pyridyl each o f whi chcTasmioeal |y
substituted with one or nore groups selected from hal ogen, nitro and al kyl
group; or 20 WO 2005/ 058038 PCTI US2004/ 042379 R o7 and Rios may form
together with the nRio enéRid anaxHorh taghtbyr witle thet nitvegemdoawl8sh they #re nenber ed
ring which may additionally contain one or nore heteroatons selected from
oxygen, nitrogen or suldttachedRi Gs td §- ahdtabeyed Hag odiidoxpy additiomliyal kyl am no,
dialkylamno; -C(O Riaor-S(OrRio; Ro9, RlL io and R114 are al kyl or
hal oal kyl; Riii and R 12coutsn i oad epe matedt Heyersatdae tselbcled Offoiabogen, hydrogen,
CN and N2 Ri 13 is sel ected from hal ogen, hal oal kyl, hal oal koxy,
-5(0q,CF3, and -SF5;, Rid&eniossdhyl or haloal kyl; X is selected from
nitrogen and CR112; Zis 0, S(Oay or NR1O7; a', in', n" and g are

i ndependent |y sel eckgd f#&QMoQy, HhloafkBey, dmifd) dikyfamitod dBikylanfifio, 20N

veterinary acceptable salts thereof. Other preferréd 1°-N aryl pyrazol e d
erivatives t hat may begjngl yggdrin the inventive fornulations are those
conpounds of formul a (I?H” 2?6&1 hes

Ri09, Ry1pand Ryy4are alkyl or haloalkyl;

Ryipand Ry are independently selected from halogen, hydrogen, CN
and NO,

Ris  is selected from halogen, haloalkyl, haloalkoxy, -S(O)yCFs,

and

—SFs;

Ryis  is alkyl or haloalkyl;

X is selected from nitrogen and C-Ryps;

Z is O, S(0)y; 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 (IlI):
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WD 2005/ 058038 PCTI US20041042379 8202 8201 \N 8204 N 8211 X1 Rz213
wherein: _Remis cyan, C(Oal kyl, C(S)NH2, al kyl, C(=NOH) NH2
C( =NNHY QRS0 i s S(O hR203, al kenyl, hal oal kenyl , PET/ESH84/447879

or

hal ocycl oal kyl or al kynyl; R203 is al kyl, al kenyl, al kynyl, hal oal kyl,
hal oal kenyl or hal oal kynyl; R294 is N R20s) (O CR206R202R20s,
-N(Rzo5)C(O aryl, or NR205)C(QOR207; R205 is al kyl, hal oal kyl,
cycl oal kyl, hal ocycl oal kyl, cycl | al kyl, hal ocycl oal kyl al kyl ,

al koxyal kyl , hal oal koxyal kyl , al hal oal kenyl, al kynyl, hal oal kynyl ;
R206 is hydrogen, hal ogen, alk oal kexy, al koxyal kyi ,

hal oal koxyal kyl , formyl oxy, Raf kyl cir bonyl oxy,
al kyl t hi o, hal oal kyl t hi o, al kyl sul
hal oal kyl sul fonyl, al kyl am R i
di (hal oal kyl )am no, cycl oal kyl
hal oal koxyal koxy, al koxyal koxyal

| am no,

aryl oxy,

wherein:

| ocycl oal kyl oxy,

hal oal kyl car bonyl oxy,

i nyl, hal oal kyl sul finyl,

hal oal kyl am no,

or aryl al koxy;

Ryoi s cyano, C(O)alkyl, C(S)NHy, alkyl, C(NOHNH, or

C(=NNH;)NHy;

al kyl sul f onyl ,

al koxyal koxy,

22

Rooz is S(O)uRoos3, alkenyl, haloalkenyl, cycloalky), halocycloalkyl or

alkynyl;

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

Ropsa 18 -N(Ra0s)C(O)YCRa06R207R 208, -N(Rz05)C(O)aryl, or

-N(R205)C(O)YOR207;

Ray0s  is alkyl, haloalkyl, cycloalkyl, halocycloalkyl, cycloalkylaikyl,

halocycloalkylaikyl, alkoxyalkyl, haloalkoxyalkyl, alkenyl,

haloalkenyl, alkynyl, haloalkynyl;

Ra06 18 hydrogen, halogen, alkoxy, haloalkoxy, alkoxyalkyl,

haloalkoxyalkyl, formyloxy, alkylcarbonyloxy,

haloatkylcarbonyloxy, alkylthio, haloalkylthio, alkylsnlfinyl,

haloalkylsulfinyl, alkylsulfonyl, haloalkylsalfonyl, alkylamino,

dialkylamino, haloalkylamino, di(haloalkyl)amino,

cycloalkyloxy, halocycloalkyloxy, alkoxyalkoxy,

haloalkoxyélkoxy, alkoxyalkoxyalkoxy, aryloxy, or arylalkoxy;
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WO 2005/ 058038 PCT/ US2004/ 042379 R207 and 8238 are independently hydrogen,

al kyl , W& 2985/658038 cycl oal kyl , -or hal ocycl oal kyl ; or RA@nesrdosagBomay form
together with the carbon to which they are attached a 3- to 7- nenbered
ring which additionally may contain one or nore heteroatons selected from
ni trogen, oxygen andiey@pd Besarxindependentiydyéween, ebyhhtledidncygivallol R212; R211
and R212 are independently sel ected from hal ogen, hydrogen, CN and NQOZ;
R213 i s sel ect ed"from haboipdecyclalkyiabiBy;, antl Rboe siak dorgn togBhea@iiBREB; and - SF5;
and h and k are independently selected fromO0, 1, and 2; and veterinary
acceptabl e carrier, exci pabod i vehich they 4rs attdvhed03- to A- pembered gidg cl ass of
conpounds of formula (Il) for use in the inventive fornulation is those

wherein: R101 is cyano ofvhivhledliitionsRYGryicontDin@na oRmod heRi@®ms al kyl or
hal oal kyl ;  R104 is -N=C(Rlo5)-Z- R106; Rios is hydrogen, alkyl or

hal oal kyl;  Z is 0, S(O gelect frd¥rhRibgerRbReA RSl &7 are independently
sel ected from hydrogen and unsubstituted or substituted alkyl; or R 06 and

R107 may formtoget hegr widdihRe ol fiR8RA shPcli,ch they are attached a 3- to
7- menbered ring which may additi onaﬁggye/c 0l _

Ro11 and Ryyp are independently selected from halogen, hydrogen, CN
and NO»;
Rz1z  is selected from halogen, haloalkyl, haloalkoxy, -S(O),CF3, 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 (IT) for use in the inventive
formulation is those wherein: |
Ripn  is cyano or alkyl;
Rigz 18 S(O)wRuos;
Ryos  is alkyl or haloalkyl;
Rips  is -N=C(Ri05)-Z- Ryos;
Ryos  1s hydrogen, alkyl or haloalkyl;
Z is O, S(0).; or NRjo7;
Rios and Ryo; are independenily selected from hydrogen and
unsubstituted or substituted alkyl; or
Rios and Ryg7 may form together with the nitrogen to which they are

attached a 3- to 7- membered ring which may additionally
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23 WD 2005/ 058038 PCT/ US2004/ 042379 contain one or nore heteroatons

sel ected from oxygen, nitrogen or sulfur; X is selected fromnitrogen and
C- 8112, &Féﬁl 8112 are independently sel ected from hal 023 hydr ogen, CN
and NoS-C TH3E seiected from hal ogen, hal oal kyl, hafHP¥ W42373(O)q CF3,
and -SF5; a', n' and g are independently sel ect ed fromO, 1, and 2.

Preferably, Rtos is alky i St d by e nor e haI ogen,
Jon% I%E &2 g h&%eé? 4 r%ef%&ed fﬁ%‘l FE%ul f oxi de,

al koxy, hal oal koxy, am no, yI anmih

sul fone, or phenyl or eties of ich.each or pyridyl

noi ety is optionally sut%{‘ P& P&gﬂ ?im&ﬂac%%"m%"ga%‘gﬁggge ect ed from

hal o, nitro, and al kyl efera r r.azol as o nor e of
the foll owing featu esan‘f e 1%‘{ ﬁg}?&ﬁe}y ﬁ?@@gfé“gﬁﬂ@ﬁaﬁi 0FPIRY05 and Zis
NR107; Xis GRt2; Rtt and Rit2 represent a chlorine atom and R113 is

CF3, OCF3, or -SF5; 8112850 "CF3 and n is 0, 1, or 2. A further |
preferred class of | -N-arylpyrazoles that ﬁ/qbe |ncI uded in the inventive

fornul ati ons or appRoacheselgeted s dalogers deloalksl, Itreloatkerni F#(OREE: is cyano or:
al kyl; R104 is -N=C(Ri 05)-Z-Rt06; and Rios is hydrogen or &-C3 al kyl. The
corrpomdds of formula (11) preferably have one or nore of the foll ow ng
features: Riot is cyano or nethyl;
-SFs;
a’,n” and q” are independently selected from 0, 1, and 2.
Preferably, Ry 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:
Rio1 18 cyano;
Rios I8 -N=C(Rips}-Z-Ry0s and Z is -NRyo7;
X 18 C-Ry12; Ry and Ryys represent a chlorine atom; and Ryy; is
CF3, OCFs, or -SFs;
| Rz 18-5(0)yCF3andnis 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 II wherein:
Ryo: is cyano or alkyl; Ryps is -N=C(Rios)-Z-Ries; and Rygs is
hydrogen or C;-Cs alkyl.
The compounds of formula (II) preferably have one or more of the following features:

Ry  is cyano or methyl;

‘Ryos  is halomethy] (preferably CFs);
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Ri 03 is halonethyl (preferably CF3); 24 WO 2005/058038 9CT/ U820041042379

Rl 11 and Rl 12 each independently represent a halogen atom X is CR112;
R113 i s wealzomslosgdss ( pr ef erabl y CF3 hal oal koxy (pref er ablpyt@sh@d)nsre - SF5; or
n" is 0, 1 or 2 (preferably 0 or 1). A further preferred class of conpounds
of formula (H for use in the inventive formnulations and nmethods are those
wherein: Ri o, is cyaBgp;andRnZeack Bi@khddrilp Bsprestitahalogedatbmret hyl ; R104 is
-N=C(Rl0s)-Z-R106; Z is NRlo7; Rios is hydrogen or alkyl; R106 and R137
each independently r&press@-Rhydrogen, al kyl, al kenyl or al kynyl; or alkyl
substituted by one or nore hal ogen, al koxy, hal oal koxy, am no, al kyl am no,

di al kyl am no, cyano Bj;- ﬁ&ﬂbﬁﬂrﬁpreﬁdiab?@Fihaﬁan@kytﬂtéﬁﬁbﬁmm?,wl or pyridyl

which rings are optionally substituted with one or nore groups sel ected
from hal ogen, nitro and alggylgr X is selected fromnitrogen and G 8112; R106
and R112 each independently represent a hal ogen atom R113 is selected from .

hal oal kyl , hal oal koxy: andis-O,SEgiz &éféraﬁl? 0k Ifyl or hal oal kyl ; and
A further preferred class of compounds of formula (I) for use in the inventive
formulations and methods are those wherein:

Rioi  is cyano;

Riz s S(O)wRucs;

Rigs  is halomethyl;

Rips 18 -N=C(Rios)-Z-Rige;

z is NRyo7;

Rjos  is hydrogen or alkyl;

Ryos and Ryp7 each mdependently represent hydrogen, alkyl, alkenyl or
alkynyl; or alkyl substituted by one or more halogen, alkoxy,
haloalkoxy, amino, alkylamino, dialkylamino, cyano or -
S(O)mRs; or alky! 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-Ryiz;

Rios and Ry, each independenily represent a halogen atom; Ryjs is
selected from haloalkyl, haloalkoxy and -SFs; Ryys is alkyl or
haloatkyl; and

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

A further preferred class of compounds of formula (11} is that wherein:
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m and n' are independently selected fromO, 1, and 2. A further preferred
cl ass of conpounds of formula (Il) is that wherein: 25 W 20051058038

PCTI US260420652388s Ri ot iscyano; R102 is S(On' CF3; R @ér/us2004/042379

i S.-N=C(R10s)-Z-R196 or N=C(R70s)-N(R o7)-Rlos; Z is NRIo7; Rlo5 is
hydrogen or al kyl; R106 and Rlo7 each independently represent hydrogen,

al kyl, al kenyl or aRkynykgcyawo; al kyl substituted by one or nore hal ogen,

al koxy, hal oal koxy, am no, al kylam no, dial kyl am no, cyano or - S(ORIISs;
or nmethyl substitutefby Riscoyicrgr pyridyl which rings are optionally
substituted wth one or nore groups selected from hal ogen, nitro and al kyl;

8108 is al koxy, hal oRlfoxi NaQTRIQ)-Zar kydr g ' lami no or  -S( O eRllo;
X is selected from ni t_ﬂr ogen and %)Rllll%y Rlo%@lﬁgwgﬁc}@]gim i ndependent |y

represent alkyl or hal oal §yg,,,; Rl111 and Rue each represent a chlorine atom
R113 is CF3 or -SF5; and mi and n' are 0, 1 or 2; and t' is 0 or 2. A

further preferred clgss o f fornmula (11) are those wherein:
Ri ot iscyano; R702 isRmé( Cisfi%g&%%gﬁgl s -N=C(R105) - Z- R106;

Rips and Rig7 each independently represent bydrogen, alkyl, alkenyl or
alkynyl; or alkyl substituted by one or more halogen, alkoxy,
haloalkoxy, amino, alkylamino, dialkylamino, cyano or -
S{O)Ri15; or methyl substituted by phenyl or pyridyl which
tings are optionally substituted with one or more groups
selected from halogen, nitro and alkyl;

Ryps is alkoxy, haloalkoxy, amino, alkylamino, dialkylamino or
-S(0)¢Rng;

X 18 selected from nitrogen and C-Ryy;

Rig9, R11p and Ryy4 independently represent alkyl or haloalkyl;

Ry and Ry1; each represent a chlorine atom;

Rji3 18 CFs3 or -SFs; and

m’andn’ are 0, 1 or 2; and £’ is 0 or 2.

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

Riot s cyano;

Rigz s S(O)niCF3;

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

Z is NRio7;

Rigs  is hydrogen or methyl;
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Z. is NR107; Rlos is hydrogen or nethyl; 26 WO 2005/058038

PCT/ US20041042374 Rto6 and Rt o7 each i ndependently represent hydrogen,

al kyl , aWReAd/058438al kynyl ; or al kyl substituted by one pgrrumismlmsiogen,

al koxy, hal oal koxy, am no, al kyl am no, dial kyl am no, cyano or - S(O nRi 15;
or al kyl substituted by phenyl or pyridyl which rings are optionally
substituted with oneRaran®hRer gachipdepensiehticreprgsdnt bydrpganogli, alﬁmyigr and al kyl ;
Xis CR112 R111 and Rue each represent a chlorine atom R113 is CF3 or
-SFS; m is zero, one or &lgmylLarrdalion'subssit@edoy dne ¢k fuoret hedogepr alkeyr ed cl ass
of conpounds of formula (11) is those wherein: R ot is cyano; RL02 is
S(O a' CF3; R104 i s N=C(R hapalkoxi amiino, Zalkglatiiibp dialkififkninan cyhtid) oreach
represent a hydrogen atom 8106 is al kyl or haloalkyl; Xis CR112; R 11
and R112 each represent as@hl.®isner akoNubsfthid HySpkdngl of py®h3,wideld n' is 0.

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

Xis C-Ryp

Ri11 and Riia each represent a chlorine atom;

Rus 15 CF3 or —SFs;

3

m is Zero, one or two; and

2

n isQorl,
A further preferred class of compounds of formula (IT) is those wherein:
Rim s cyano;
Rz is S(O)CFs;
Rios  is -N=C(Rip5)-Z-Ripe;
Z is NRyo7;
Rygs and Ryy7 each represent a hydrogen atom;
Rigs  is alkyl or haloalkyl;
X is C-Rya;
Riy1 and Ry, each represent a chlorine atom;
Ry;z  is CFs or —SFs; and
n’ is 0.
Compounds of formula (III) which are preferred according to the present invention

are those wherein:

Ryo;  is cyano;
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Compounds of fornmula (111) which are preferred according to the present
invention are those wherein: R20l is cyano; 27 WO 20051058038

PCT/ US2004Y 985/658888 R202 is S(O 1, R203; R203 is al kyl orpdhaiseddonbize R204 is -
N( R205) C( O) CR206R207R208; R205 is al kyl, hal oal kyl, cycl oal kyl,

cycl oal kyl al kyl and halo.cgcloalkylalkyl; R206 is al koxy, hal oal koxy, or
hydrogen; R2o7 and R%®s: arieS{Qidependentiy hydrogen, al kyl, or hal oal kyl ; or
8207 and R208 nmay formtogether with the carbon to which they are attached
to a 3- to 7- menber eRhos i rigaligiior halaalklylt i onal |y nmay contain one or note

het er oat ons sel ected fromnitrogen, oxygen and sulfur; X1 is selected from

nitrogen and C R212; RRll ianNRZEIAACRyiReBRgNdent |y sel ected from hal ogen,
hydrogen, CN and NO2; R213 is sel ected from hal ogen, hal oal kyl, hal oal koxy,

-S(O kCF3, and - SF5;Rand ish dind, k habgkjyindenensiep | Yoyepagelaig! f raam 0, 1, and
2. A preferred group of conmpounds of fornmula (II11) is that wherein the ring
which is fornmed by 8207 Q{aﬂ)c%&ﬁb@@];’ii ns one or nore heteroatons, nore
pref erably one oxygen atom he conmpounds of formula (M of the present

invention preferably ﬁgjye 9 BRoA/, hlBdifoxy, or hydrogen;
Ry07 and Rygg are independently hydrogen, alkyl, or haloalkyl; or
Rao7 and Raps 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-Ry1s;
Rai1and Ryy; are independently selected from halogen, hydrogen, CN
and NO»;
Rz1a  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 (IIT) is that wherein the ring which is
formed by Ragy and Ragg contains one or more heteroatoms, more preferably one oxygen atom.
The compounds of formula (IIT) of the present invention preferably have one or more
of the following features:
Rao1  is cyano;
Ragz  is halomethyl, preferably CFs;

Ry and Ry are independently halogen;
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of the following features: R201 is cyan; R203 is halonmethyl, preferably CF3;
R211 and R212 are independently hal ogen; 28 WO 20051058038

 PCT/ US2004) W45/858038 X1 i s CR212; R213 is hal oal kyl, hal axi'koseposaa238Fs; or h
is O0or 1, or 2, preferably O or 1. A preferred class of conpounds t hat
wherein R204 is N(R20s) C(O) CR206R207R208 Anot her preferred cl ass of
conpounds that wherei*f R2@S401F912N( R205)C(Oyaryl. Another preferred class of
conpounds that wherein R204 is N(R205)C(O OR207 Preferably R205 is Cl1-C4

al kyl, nore preferablRpiCl il lhalopllsesty qor-8Fgombl y methyl. Preferably R206
is allcoxy, nost preferably nethoxy, ethoxy or propoxy. Preferably R207 and
R208 are both hydrogén. Ao tel, oe3, pesferably 9 opief erred group of

1-N-aryl pyrazol e derivatives is 4- thiocarbonyl pyrazol e derivatives of the
fornmul a: RaAtpréRefddlass oRBétEpoubkiF B Ivheloin Kb i3 N(Rﬁs)@mmzﬁﬁ%RstS H2N- (' S) -

R302 i s hal ogenoal kyl, hal ogenoal kenyl or hal ogenoal kynyl, R303 is

hydrogen, aphiferdfefoRed ShssidfBorhluh@VhR SHBfe@HRS, is RIBASS(O)aryl.
Another preferred class of compounds that wherein Ragg is N(Rz05)YC(OYOR207.
Preferably Ryps is C~Cy alkyl, more preferably C;-C; alkyl, most preferably methyl.
Preferably Rags is alkoxy, most preferably methoxy, ethoxy or propoxy.
Preferably Rap7 and Rags are both hydrogen.
Another especially preferred group of 1-N-arylpyrazole derivatives is 4-

thiocarbonylpyrazole derivatives of the formula:

R3ﬂ1 S(O)n1 1 1__R302
7\
\N R303
,J;r @)

in which
R is HoN-C(8)-,
R* s halogencalkyl, halogenoalkenyl or halogenoalkynyl,

R¥ g hydrogen, amino or one of the following groups:

R

o]

RICe S

\N)KJ\JM \N/J\N/ MO

H ; | ; o ;
’ 08

RSDS

|
o
\N/\R:‘“B OF e
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\ Rene 1~ N~aa4 ~-N "N~ .,.. HI _C Rags 8305 /1\ \N 1t or -NHO7 29 WD
200510606 a05/05%03§ US2004/ 042379 where 8304 represent spalkikboospsagenoal kyl ,

al koxyal kyl or in each case optionally substituted phenyl or pyridyl, 8305
represents hydrogen or al kyl, R306 represents hydrogen, alkyl or in each
case optional mheresubsti tuted phenyl or pyridyl and R307 represents al kyl,

al kenyl , al kinyl, fornyl, alkylcarbonyl, hal ogenoal kyl carbonyl or

al koxycar bonyl ; A R?"épreﬁesarﬁs hlﬂyleﬁﬁlbgéhaﬂﬂylo@HdoQﬁQHIYOrSMb&Eh togdeed phenyl or
pyridyl and n represents a nunber 0, 1 or 2. Especially preferred

derivatives of fornula §lighat @bgﬂﬁ%@pﬁe@ﬁro ay301 represents HZN-C(S) -
R302 preferably represents (gr hal ogenoa kﬁshaw ng 1 to 12 hal ogen

atons; (C2-C6) - hal R@enoﬁhﬁwéhyﬁfb\ébﬁ'&aﬁﬂﬁl Og8 hal ogen at ons or

(d - CG) hal ogenoal kenyl havi ng en at ons;
R306 represents hydrogen, alkyl or in each case optionally

substituted phenyl or pyridyl and

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

Ar  ryepresents in each case optionally substituted phenyl or pyridyl
and n represents a number 0, 1 or 2.

Especially preferred derivatives of formula (IV) are those wherein

R*!  represents HyN-C(S)

R*2  preferably represents (Ci-Cs)-halogenoalkyl having 1 to
12 halogen atoms; (Cy-Ce)-halogenoalkenyl having 1 to
8 halogen atoms or (Cy-Cg)-halogenoalkinyl having 1 to
6 halogen atoms;

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

groups:
Ql RSM
o8 e
\N)\m \N/)\N/ ,,G
M . ’L ; e
. ! 305

R305

W 308 or —— NHRYY

wherein:
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R303 preferably represents hydrogen, am no or one of the follow ng groups:
8305 "1 8300 \ 304 \N ~N -N 303 8305 N35a OT .-NHRwW3 wherein: 30 WO
2005/ 058WEB200FK580882004/ 042379 R304 represents (Cl - CB) -mihys2004/042379

(Cl -C6) - hal ogenoal kyl having 1 to 3 hal ogen at ons,

(Cl-Co)-al koxy-(d -C6)-al kyl, or represents phenyl or ﬁ) ridyl, each of

which is optionally ﬁ%"ﬁo Epsts (ielek)-atkyl, {€i-Sopldeenealiey] Bgvingldripidcal or

different substituents fromthe group consisting of cyano, nitro, hal ogen,
Cl-C6-al kyl, Cl-C6-al kokploge -atona| Ky+Cialkox=C i s)teditybg emosdpkepints Ct - C4

hal ogenoal koxy or C, - C4- hal ogenoal | kylthio having in each case 1 to 5

hal ogen atons, R305 repr ¢hend or pydidyhogech of which 1Copticablky inonéXa0Gitutepr esent s
hydr ogen, (Cl-C6)-al kyl, phenyl which is optionally nonosubstituted to
trisubstituted by identi galrisbsiitited &y edentica Wp Skifféreserdnbstitiens frbi@ the oup

consi sting of cyano, nitro, halogen, C-C6-alkyl, 'Cl-C6-alkoxy,

Cl - C6-al kyl thio, CrC4- hahageneatikitle, of cifohahiade NpdddenX yYCLC-EkyICA-
hal ogenoal kyl t hi o having in each case | to 5 hal ogen atons or
Ci-Cs-alkoxy, C;-Cg-alkylthio, C;-Cs-halogenoalkyl, C;i-Cs
halogenoalkoxy or C;-Cs-halogenoalkylthio having in each case
1 to 5 halogen atoms,

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

R0 represents hydrogen, (C;-Cg)-alkyl, pbenyl which is optionally
monosubstituted to trisubstituted by identical or different
substituents from the group consisting of cyano, nitro, hélogen,
Ci-Cralkyl, "Ci-Cealkoxy, Ci-Cealkylthio, Ci-Cs-
halogenoalkyl, C;~Cs-halogenoalkoxy or Ci-Cyq-
halogenoalkylthio having in each case 1 to 5 halogen atoms or
hydroxyl, or repre‘sents pyridyl which is substituted by cyano,
nitro, halogen, C-Cg-alkyl, C;-Cs-alkoxy, C;-Cs-alkylthio,
Ci-Cyp-halogenoalkyl, C;-Cs-halogenoalkoxy or Ci-Cs-
halogenoalkylthio baving in each case 1 to 5 halogen atoms,
and

R represents (Ci-Cg)-alkyl, (C2-Ce)-alkenyl, (C;-Co)-alkynyl,
formyl, (Ci-Ce)-alkylcarbonyl, (C;-Cs)-halogenoalkylcarbonyl
having 1 to 6 halogen atoms or (C;-Cg)-alkoxycarbonyl;

Ar  preferably represents phenyl or pyridyl, each of which is

optionally monosubstituted o trisubstituted by identical or
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hydr oxyl, or represents pyridyl which is substituted by cyano, nitro,
hal ogen, Cl-C6-al kyl, Cl-C6-al koxy, C-C6-alkylthio, C-C4-hal ogenoal kyl,
Cl - C4- haWVshpuesR¥xy or C - C4- hal ogenoal kyl t hi o havi ngpdTus2ecimnigsse 1 to 5
hal ogen atonms, and R307 represents (Cl-C6)-al kyl, (C2-C6)-alkenyl,
(C2-C6)-al kynyl, fornyl, (Cl-GC6)-alkyl carbonyl, .
(Cl - C6) - hal ogenoal ky!l car b@Hiprent sakstiRgnt fram ghé gragepongisting ofrhalogen
(Cl-C6) -al koxycarbonyl; Ar preferably represents phenyl or pyridyl, each of
which is optionally nonobdbgmptCat(ahlicyd t ri shdlegeno{@idet) by i ddptthival or 31
WO 2005/ 058038 PCT/ US2004/ 042379 different substituents fromthe group,
consi sting of hal ogen hahagemo(GiIGsEay Kk YC;-Chalkoxye nmétBoGs ) hyadrdeytdet hi o,
hal ogeno( C1- C6) al koxy, (CrC6)al koxy, nethoxy, hydrazine,
(g - Ce) -di al kyl hydr azi no, (@pCodialiyMydtaginal Kyl amimep, dC(-Chalphmidoy! am no,
(g-C6) alkylimno, cyano, (Cd-C6)alkylthio or the group 8308 p R3oe in
whi ch R308 and R309 are i dg0i-Cealkylamidl f f er@nt,)and Juemagesnt hysiopogen or
(C1-C6)-alkyl nl It preferably represents a nunber 0, 1 or 2. R301
represents H2ZN-C(S) -; mogcpgailkﬁgﬁ@éﬂme @{,@5 erably represents

g

(C1- ) - hal ogenoal kyl havin
N/
N
0

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

(C1-Cg)-alkyl

Raos

Rayg »

in which

n preferably represents a number 0, 1 or 2.

R represents HoN-C(S)-;

R*Z  particularly preferably represents (C;-Cy)-halogenoalky! having
1 or 9 identical or different halogen atoms from the group
consisting  of  fluorine, chlorine and  bromine,
(Ca-Cs)-halogenoalkenyl having 1 to 5 identical or different
halogen atoms from the group consisting of fluorine, chlorine
or bromine or (Cy-Cs)-halogenoalkynyl having 1 to 5 identical
or different halogen atoms from the group consisting of
fluorine, chlorine and bromine;

R¥®  especially preferably represents hydrogen, amino or one of the

following groups:
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| or 9 identical

or different halogen atons fromthe group

consi sting of

fluorine d: 95#"?& and brom ne, (Cz-™)-hal ogenoal kenyl having 1 to 5
Jl erent hal ogen atons fromthe group cdMsSIE320e4042379f | uori ne,

i denti caI

chl orine or brom ne or (Cz-(4)-hal ogenoal kynyl
di fferent hal ogen atons fromethe group cqgasisting of

fol |l ow ng groups:

32 WO 2Q0 8038 PET F042379

having 1 to 5 identical or
fluorine, chlorine and

\ /R366 N JO4

brom ne; R303 especially prej[erabl y represents hydrogen, am no or one of the

N ~N --N~ 8303 8305 \N ade
(Cl-C4)-al kyl, (G -C4)-hal ogenoal kyl

----NH O |where R304

esent S

havi ng™-3 hal ogen at ons,

(C1-A4)-al koxy(g -C2)-al kyl, or phenyl which is optionally m)nos.ubsti tuted

to trisubstituted by identi ca@s or
consi sting of hydroxyl, cyan nitro, halogen, Cl-C4-alkyl,

different substituents fromthe group

G - C4- al koxy,

(G - C2- hal ogenoal kyl, C - qgeno I kox Or G -C2- hal ogenoal [ rylthio
having in each case 1 to haI ogen a OWS‘” R305 represents

(C1-A4) -al kyl

hydr ogen or

R*  represents (C1-Ca)-alkyl, (C1-Cq)-halogenocalkyl having 1-3

halogen atoms, (C,-Cy)-alkoxy(C1-Cz)-alkyl, or phenyl which is

optionally monosubstituted to trisubstituted by identical or

different substituents from the group consisting of hydroxyl,

cyano, nitro, halogen, C;-Cs-alkyl, C;-Cs-alkoxy,

(Ci-Cy-halogenoalkyl, C;-Cy-halogenoalkoxy or C;-Cp-

halogenoalkylthio having in each case 1 to 3 halogen atoms,

R*®  represents hydrogen or (C-Cq)-alkyl,

R*®  represents hydrogen, (C1-Cy)-alkyl or phenyl

which is

optionally monosubstituted or disubstituted by identical or

different substituents from the group consisting of hydroxyl,

cyano, nitro, halogen, C;-Cs-alkyl, C;-Cs-alkoxy, C;-C;-

halogenoalkyl, @ Cy-C;  halogenoalkoxy  or

Ci-Cy

halogenoalkylihio having in each case 1 to 3 halogen atoms, in

particular 4-hydroxy-3-methoxy-phenyl, and

R®  represents (Ci-Coralkyl, (Cp-Co)-alkenyl, (Cp-Cs)-alkynyl,

formyl, (Cy-Cy)-alkylcarbonyl, {Cy-Ca,)-halogenoalkylcarbonyl

having 1 to 5 identical or different halogen atoms from the
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R306 represents hydrogen, (Cl-C4)-al kyl or phenyl which is optionally
nmonosubX0iz0est0ssh3sr di substituted by identical or difpbeqRRboss/dlpstd tuents
fromthe group consisting of hydroxyl, cyano, nitro, hal ogen, Cl-C4-alkyl,
Cl - C4-al koxy, d -C2- hal ogenoal kyl, d -C2 hal ogenoal koxy or G -C2

hal ogenoal kyl t hi 0 havi nggrowp eambistix@s eofl fluorite, hahgine at obminen orparti cul ar
4- hydr oxy- 3- met hoxy- phenyl, and R307 represents (Cl-C4)-al kyl,

(C2-CA)-al kenyl , (Cz- M)(@Idgyﬂkbxycarﬁmy[gyl (C1-A4) - al kyl car bonyl
(C-C4,)-hal ogenoal kyl carbonyl having 1 to 5 identical or different hal ogen:

atons fromthe 33 WP 20&54@35@013@&?&@9 (@g&%é Qhéyi Oor B3R, eRASHst i ng of

fluorine, chlorine or brom ne or al koxycar bonyl ;" Ar espeC| ally

preferably represents p gg({) I vyg fribubs% nal |y i
nonosubstituted to trisubs |tute y entlca or eren su stituents :

fromthe group consisti ng, 'ﬁ{;orome IR%Ube e%'ifb?nﬁ{oérgllipugon%%ghgfl ,

trifluoronethylthio, trt
di met hyl hydrazi no, amn net hy i no mng, imn hyl , cyano,
met hylthio or the group %5“1 Suwh&F uofﬂ‘%e\sﬂlﬁhd ﬁ%@toﬁ‘?g’%%ntl cal or

different and represent trt%(ljlgr% % oor’ rrge Io_xy?,4 )hy%razi\;'ae,’ dimethylhydrazino,

FD_

amino, methylamino, dimethylamino, iminomethyl, cyano,

methylthio or the group
v
AN

O

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

RSOB

Rapg »

whete

(Cr-Capelieyl

"' especially preferably represents a number 0, 1 or 2,

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

R represenis H,N-C(S)-;

R*2  most preferably reptesents one of the following groups:
-CF3, -CHF, -CF,-CH; ~CF;-CHFj, -CF,CHFCY, -CH,-CF,
~CH,CF,Cl, -CH;,~CF,-CHF;, -CF4-CFCl-CFs,
~C(C1)(CF3)-CF,Cl, -C(C)(CF3)-CHCI-CF3, -C(CF3)=CCl

‘Rm most preferably represents hydrogen, amino or one of the
groups: -NH-CO-CHa, ~-NH-CO-C,Hs, -N=CH-NHj,,

-N=C(CHj)-NH,, -N=CH-N(CHjs),, -N=C(CH3)}-N(CH3),
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ni 11 especially preferably represents a nunber 0, 1 or 2. Conpounds of
formula (1V) which are nost preferably preferred are those where R301
repr eserW 2HBRSEES) - ; R302 nost preferably represents egensbtooogsiol | ow ng
groups: -CF3, -CHF2 -CF2-CH3 -CF3-CHF2, -CF2CHFC1l, -CH2-CF3, -CH2CF2C,
- CH2- CF2- CHF2, -CF2-CFCl-CF3, -C(d)(CF3)-CF2C1, -C(d)(CF3)-CHC -CF3,
-C(CF3) =CC12 R303 nost pr rably represents /AydrRgen, am no or one of the

groups: -NH CO CH3, -NH e NeCH NH?. /- N=G{ CH3) - NH2, - N=CH N( CH3) 2,
- N=C( CH3) - N( CH3) 2, 200 /0580§§'ﬁ3T/U 004/ 042379 N ---N-=CH -N=CH C6
-N=CH OH, OCH3 -NHC2Hs o Cl12-CH=Cli 2. st preferably represents

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

di fferent substituents, where fl ug A0 chl ori ne occupies the 2-position,
trifluoromethyl the 4:pQsiti.Q 8 ine(31 chl orine, cyano, nethoxy,
methylthio, trifluoromethyl, trif et hoxy, trifluoronethylthio or
hydrazi no the 6-position; or (2) a=2=pyridyl substituent which is
substituted in the 4-position by trifluoronethyl and in the 6-position by

fluorine or chlorine.

~——N===CH OH>

OCHj3

“NHC,H; or -NH-CH,-CH=CH,.

Ar  most preferably represents

(1)  pheny! which is disubstituted or trisubstituted by identical or

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

(2)  a2-pyridyl substituent which is substituted in the 4-position by

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

n ! mosi preferably represents one of the integers 0, 1 or 2. A most
especially preferred compound is one wherein R*? js ~CFs3, R* is amino, Ar
is a phenyl which is trisubstituted and the subsﬁments are a 2-position chloro
group, a 4-position trifluoromethyl group and a 6-position chloro group, and

1L ;

n ‘il

Especially preferred compounds are those of the formulae.
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n 111 nost preferably represents one of the integers 0, 1 or 2. A nost i
especi Wd 300fes8b3sr r ed conpound i s one wherein R302 is pcagsrfddRsz S am no, Ar
is a phenyl which is trisubstituted and the substituents are a 2-position
chloro group, a 4-position trifluoronmethyl group and a 6-position chloro
group, and nuiisl. Especi dsfy Nconpounds are those of the

formul ae. 35 WD 20051058038 PCT 4/ 042379 F3CGS CNF3SICHN/ © d
(LA CF3 HBGC CN 0 H3CO N Cl (H1-B) CF3 Oher preferred

1- N-aryl pyrazol es i ude fao i conmpounds: F3 °~ iOF3~ /0 3 OAS/ CN-
OO \WW'CNN FsC ﬁ N N/ 1
- Ci cl
{I-A)
EF3
ﬁ
RiC—C CN
0O / \
H3C 0
N \/U\N N/N |
vy
cl cl
(II1-B)
CF3

Other preferred 1-N-arylpyrazoles include the following compounds:
Fy E
C\SI;’O NP

.

0
0 N ~—0 N
N \/'\/N A \/"}/N -
a l a a i cl
CF, CFs
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NN d I\ G d O CF3 CF3 36 W 2005/058038 PCT/ US2004/ 042379 O F3 CN
F3CO- CN -~ON N N HI H O CLClL CF3 CF3 O 0 F3CN CF3\ 3 CN CN
~HN /- NN RdokedddbsC G CL G CR3 CF3 FIC\ $ % ON F3p¢Rius2o6dbaaiio

F
SC\S e
oN i

F30 /

N
- d cl a al
CF, CF,
o
Fac\s// s
CN 5 CN
- -
S N/ i N/
cl I Gl Cl., ;‘ G
CFa CFs
By /;)
P oN
0
[ )
HN N/
cl d a c
CF; CF;
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Hz N/ HZNNC C C C1 CF3 CF3 37 WO 20051058038 PCT/ 11S2004/ 042379 F/

CN / N WOND05/¢580381 CF3 Especially preferred 1-Naryl m@m@bm gdapi vative
in addition to fipronil include fipronil thio F3BCSCN N H3N/ CL C1 CF3

and fipronil sulfone 0 F3CS~JI Il CNO/ /N HZMN C C

Especially preferred 1-N-arylpyrazoles derivative in addition to fipronil include

fipronil thio

and fipronil suifone

0
Facs\lsl
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F3 38 WO 2005/ 058038 PCT/ US2004/ 042379 1In addition to the patent

di scussi I pyrazol es derivatives discussed previ killed
in the aﬁ?oggﬁmﬁ&%%ke t hese conpounds by adopting proceggggkgm%@ggﬁfbed in
DE 19928155, DE 19853560, WD 2000031043, DE 19650197, WD 9824769, US
6265430, US 20 78, yal | e are herein jncor d by reference.
The al kyl gﬂ%ugéﬁg%ﬁﬁﬁeﬂ%e F%%&ﬁ%%ﬁ%yﬁtﬁgegﬁg oﬁ%gé ?%%Eg%%tﬁg%?%? la (1)
general |

. CONPri se.fro to, 6 rbon atons. The ring,forned by Rs and Rg
and thepérél’fntmr‘sg ef ea??%ﬁrﬁdt%] éh\?\h%ﬂc ﬁmﬁﬁév?‘ﬁr esﬁt“t"ﬁ’c?ﬂ‘éﬁsibé’ 8%%@?%@%%“%“-, 6- or
7- menber.ed.ri.ng. ] £ I Xy. Qroups are
gener al A§5° lﬁﬁﬁe‘g Q#JE@EZ%H];;E%i%@&%&QO&gM‘&% }%gh@=ﬁgrﬂsgﬁ§9t 0 six
carbon ato referably frogmone to four , carbon atons. Generally, the
hal oal kyﬁ,ﬁgéﬁSBaTﬂéaééuBﬁﬁiﬁaﬂ%ﬁW%e Bersig pacomevaed Bygsfesmect o four carbon
atonms. The hal oal kyl and_hal oal koxy groups can bear one or nore hal ogen
at ons; pr ef eFiectikd Zmups Of)ﬂietdﬁﬁgmpwégﬂmemm@ds Pt dforpded]) geperribal kyl
groups generally have from3 to 6 carbon atons, preferably from3 to 5
car bon eeraprise fepnul el caseonsaiprss.i The wep fobpedoneR oandrRyrandtibs wiregenatantn Al kenyl |
hal oal kenyl, al kynyl, and hal oal kynyl groups generally contain from3 to 5
car bon ashihheyBye ditacheties ganamaily aiSs 6garemaibsgredeagt phenyl, pyridyl, furyl,
and t hi ophenyl, each of which is optionally substituted by one or nore

hal ogen, al kyhlesshatherarisk \specifidd, fatkyl ahd @ikyxy Balygodrs Qeierally v lkyBahdO,
al kyl am no or dial kylamno. In conpounds of fornulae (1) to (I'll), by the

term subficbiy thoaﬁs, Fh Wb hhdng BRRE oneMokstk ciBbit Broh®, BieRAUY WoRtlofio foQF exanpl e,
one or noré€ hal ogen, al koxy, hal oal koxy, am no,” " al kylam no, di al kyl am no,

! ; | ' ' h of
Cyano Ofgmhei QEW?&&& ﬂleﬁioalgyﬁﬁhb&lk&ﬁ%gglﬂ#gﬂﬁﬁﬁ’d %rgﬁ s%% gréﬂtneog@?cfomo

which is optionall'y substituted’with on re gr S se

hal ogen I Lr d X rei ' Kk r. hal oal kyl .and in is
zero, O r:t;%u'@ o Frb? M%%r (’eilrrge}r/ %PWnandg&ba Br’?p%é{gﬁ% %rc%#) 5 if%nr rgr% aonf’ 1()1', m%/{F kh ganr oups are
general la omsé;u Ilnor%{'elr}eg tgreocljlps.‘l,3 of Ihriso & Qnecllfdg -&#;Vaendfl?)'c%?.e %ycloalkyl groups generally

have from 3 to 6 carbon atoms, preferably from 3 to 5 carbon atoms, and may be substituted
by one or more halogen atoms. Alkenyl, haloalkenyl, alkynyl, and haloalkynyl groups
generally contain from 3 io 5 carbon atoms. By the term aryl is generally meant phenyl,
pyridyl, furyl, and thiophenyl, each of which is optionally substituted by on¢ or more
halogen, alkyl, haloalkyl, nitro, alkoxy, haloalkoxy, hydroxy, amino, alkylamino or
dialkylamino. In compounds of formulae (1) to (III), by the term substituted alkyl is meant
alkyl which is substituted by, for example, one or more halogen, alkoxy, haloalkoxy, amino,
alkylamino,.dialkylamino, cyano ot -S(O)mRy1s; 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 Ryjs is alkyl or haloalkyl and m is zero, one or two. Preferably in
compounds of formula (I), alkyl groups are generaily 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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atons, preferably fromone to three hal ogen atons. Chlorine and fluorine
atons ar eWirwhEesseas. 39 WO 2005/ 058038 PCT/ US2004f 0423 #1/Gomdssys of
formul @ wherein R104 is -N=C(R105)-Z-R106, Z is NR1O7 and R106 represent a
hydrogen atom may exi st as the tautoneric double bond isoner form

- NH- C( R103) =femradmds jof fhenwla whereim Bem 96 edC(Rad)-ZRivd % i NRigraml Rie enbr aced
by the present invention. In conpounds of fornmula (I11) the foll ow ng
exanpl esepufsers alliytiopereaion nayexpt Guhdiedomedndaibtiphé isofnecfoehoal kyl al kyl is

cycl opropyl net hyl; an exanpl e of cycl oal koxy is cycl opropyl oxy; An exanple
of al koXYEIB(Rlgs)-3-1i3 DGR be undarstsa Mt Both buch floneyhad kadcddhyGhBAelaO 1 An
exanpl e of al koxyal koxyal koxy is CH3OCH2OCH2O-; An exanple of aryloxy is

t he phengsmicar oup; and An exanpl e of the arylal koxy group is benzyl oxy or

2- phenyl et hoxy. Generally, in dialkylamno or di(hal oal kyl)am no groups, the

al kyl and hajnQglitiinds 3F RHRELa QM) Hid HAGRE egaﬁ?ﬂgeg #S%%%?ﬂfﬁtggﬁngﬁm& ly of one

another. A preferred class of conpounds~o rises the

conmpounds su i i | i H i..and R12 are,
i ndependent | {/‘Hg ;H% %%%“XS‘P%%‘% kgﬁﬁg#’%%%%ﬁrg%% ?n%éﬁf% #ﬁﬂ%ﬁgg‘ﬁﬁ/l .

Pr ef er ah) i hl. Xis CGRL2. A conmpound of formula (I) which is very
parti cufb')é(%{?p?/&ﬂ[ﬂ’oé‘?’b,rred in the invention is

5- am no- 3-eyano-| - (2, 6-di c r,0-4-
trifluor omt%?ﬁﬁﬁ??‘?qll%x?%llﬂgﬁé%ﬁﬁyl sul finyl pyrazole or fipronil.
Compounds of fornul ae (l]%) - (1] éﬁgan be prepared according to one or other
of the procftssanplestalkoruefkony ipSHeQEHAYpI i cati ons WO 87/3781, 93/6089 and
94/ 21606, and 00/59862 or European Patent Application 295,117 or any ot her
process coni Agewmmﬁfqlmyans@w@pém&fbﬂcaz@@ s@n skilled in the art who is
an expert in chemcal synthesis. For the

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 NH», Ry; and R;; are, independently of one another, a halogen
atom and Ry is baloalkyl, Preferably still, X is C-Rjz. A compound of formula (I) which is
very particularly preferred in the invention is 5-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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chem cal preparation of the products of the invention, a person, skilled in

the art i VO ayainseeas as 40 WO 2005/ 058038 PCT/ US2004/ 042G Busiayiodgreat hi s

di sposal, inter alia, the entire contents of "Chem cal Abstracts"” and of the

docunents which are cited therein. As discussed above, amtraz is well known

in the d1BVing 3 hisadisnesalofren el the entire eemients of “Chesaical cbstragt’t andzolbkEongs to a

chem cal group known as the formam dines. Thus, the invention conprehends

t he use dopumgnesrhiclyare ciedibsietn. ons and met hods of at | east one formanidine,

such as a mtraz . Formam dines are insecticides having the structure -

N=CH N, such as amtraz, chlordinmeform chlormebuform fornetanate, and

1-di methyl-2- (2'-nmethyl-4"'-chl orophenyl)-fornmam di ne (Chl or phenam di n)

that, withoutAswdishised dbove, nEdRSsS B wly khoven BOWR0arb add 28y beNEbtdnedr frégul ar

theory, are useful as insecticides by inhibiting nonoam ne oxi dase and/ or

i nt er f erdoftgherdidlbofide.i NSARitray BeRing® S a THSHBAD drSsh MRIPAE fRefdihdrhidBes. 0at €S i N

nerve nenbranes) and are e specially u seful against all stages o f mtes

and ti ckehys, RS RN RmpRRBAdsGRE h@Nn tifveRile Bl aﬁoﬁs%ﬁqnétﬂ&ﬁfog'aﬂegﬁs can be

determ ned Tfrom known uSes of these iInsectici 8es, w t hout undue

experi i Yy IS ci.al . i | ] __product
b A v S S S

appr ov \ and dogs, Py used as a col!ar
o i S i e N R R i

>200 ny/ kg; er | jed.t ski.n of _dog in 0.025% sol ution am traz produces
transie g@éﬁgt‘ﬂsﬁ&%atw@séwﬁmr éga%(ghen@ Hr e WHHAL| %?T@% d¢ bl ood
gl ucose, and amitraz js well tolerated when fed at 0.25. /kg/d x 9 0 days,
with, a Receszbgbepoundby wgmz@pmﬂwdh%éﬁrireausféﬁﬁsw@ﬁmu}eggbrs}@hbbmg but
sedation being the nost frequent untoward effect). Accordingly, in inventive
conposi thenvemingregidasa sruidy interferingrmit o mssct’s doriousaystoms(ey veldge seusitivean be
enployed, i.e., amitraz is exenplary of a fornam dine that can be used in
t he i nvegatdsdmneRamasntiramesiadd oo wpEoally u ssfdf againstra 1t bleggsrofseids aindviehs.i on al so
i nclude those with an

Amounts for application to animals of these insecticides can be determined from known uses

of these insecticides, without undue expeﬁlﬁentaﬁon. (eg, MITABAN is a commercially
available amiiraz product approved for caitle, 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 m g/kg hyperglycemia consistently observed, bui
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 I;e 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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ovicidal and/or larvicidal effect on the i mature stages of various

ect opar asiw@g005088098 of 41 WO 2005/ 058038 PCTI TJS2004/ 0488TRs2dolness7ar e

al ready known, for exanple frompatent U S. Pat. No. 5, 439 924. Anong these
conpounds are featured insect growh regul ator conpounds (1GR) which act

ei t her biieseBrogikdedy known,diey e kampte diomopatant &).5.nRedt Ne.e5,430% s Aregggsthesad | ar vae)
into adult stages, or by inhibiting the synthesis of chitin. Patent

FR- A- 2, 70o31p888isiae rMeatwed eénsekin growth wipublor gepenads| GBS sehictbast éither dpnbi nat i on
of at | east one conpound of IGR (insect growh regulator) type, conprising
conpoundsloakirighthg deretvpirenhof tie mematnkd stigey (apd amhlatvan) Bynadudisitages,ianfiybi t or s,
with at | east one of three N-aryldiazole conpounds, in particular fipronil,
to continbibiting ke hithdsid of @t S FaghDFBLAG, 71 H88E Y naitdveel IA6HES Shickee al so
US Patents Nos. 6,797,724, 6,685,954, 6,413,542, 6,096, 329, each of which,
t oget her genbrhthy @BRHLSR0 HeTBREbinSiche gk hmleﬁéidoﬂénc%hn&foftm%rﬂé& GRéwth | S

hereby incorporated herein by reference, as | therein and fornmul ati ons

t her ei n,reg‘dﬂblt) 'tﬁi%ak&ﬂprgégr%t gdﬁqgougdsoml @Rrerﬁian}%rﬁaﬁﬂi : Qﬁdéﬁiﬁﬁ' esRM traz or

chl ordi meform nay be u he practice o s 1 nvention. corrpounds

t for’
the ba tAPpH a8 el Gl b WHES M BEANE SRt e F%rﬁétﬁﬁfzﬁf%*ﬂ?ﬁf?s aroup
are wel | and rep wi de

gherr: cal ¢ qg%%gthoaﬁﬂgg elﬁge%% E)kllg%grtgl"?ryavcap ‘E))?r CHt eg?ee"’rlf%gﬁé]ﬁw@ﬁgd;f :c o
and/ o?p"§?§7p®dg’ﬁg¥$ﬂeg4l§§?h@§§#§p P Wh Bt Vi Sa G e ¢ o

are al ready .known, for exanple fromU_S. Patent No. 5,439,924. Anong these
corrpound@teéé%ém B gacky of thessgutantsRischsaghy inwespontied: heraiat byetofarenceas WiRscki ng t he
devel opment of the imuature stages (eggs and | arvae) into adult stages, or
by i nhi biteieigng Hermudationt dwirgin,ofdditienallyrconfaimingconcgrronet fomaidine sachaase
described, for exanple, in U S Patent 3,748,356; U S. Patent 3,818, 047;
U S. Pat amtramqrz;%rﬁﬁ@fonu.n&y ‘d%aisesiﬁmﬂmpiﬁﬂip@&%hisém&nﬁbrs. Pat ent 4, 751, 225, as
well as in EP 179,022 or U K. 2,140,010. French Patent No. A-

IGR compounds are another class of insecticides or acaricides, which are provided for

m the bait formulations in this invention. Compounds belonging to this group are well
known to the practitioner and represent a wide range of different chemical classes. These
compounds all act by interfering 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 comprisihg at least one compound with

juvenile hormone activity and chitin synthesis inhibitors, with at least one of three N-
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2,713,889 generally describes an | GR conbi nati on conprising at |east one
conpound Wa t05/p380%i | e hornone activity and chitin syntiesusobddzPiot or s,
with at | east one of three N 42 WD 2005/ 058038 PCT/ US2004/ 042379

aryl pyrazol e conpounds, in particular fipronil, to control many harnful

i nsect s abdgymrglerrgmpoundy.cn patfigniae Gponidde sontik snapy barndhl in@Rtsdsipgingds whi ch
may be used in this invention include conpounds which mmc juvenile

hor nonesgryivarighortiéreul ar . azadirchtin (Agridyne) diofenolan (Novartis)
fenoxycarb (Novartis) hydroprene (Novartis) Kkinoprene (Novartis)

met hopr ene ( Bioanapldsiof JGR pympgundx ywhieh ma$beuicdin ifidikyertioh iy conpamis acht i n
(Agridyne) 4-chloro-2-(2-chloro-2-nethyl propyl)-5-(6-i odo- 3-

pyri dyl relidhaxiniPpkdrtle Zbiinodes, Id pafieutarand chitin-synthesis inhibitors, in
particular: chlorfluazuron (Ishihara Sangyo) cyronmazine (Novartis)

di f | ubenzuron (Sol vay Duphar) ggagmﬁqggﬁm\éyrti s) flucycl oxuron (Sol vay

Duphar) fl uf enoxuron (Cyanam d) hexafl umiron (Dow El anco)
diofenolan (Novartis)
fenoxycarb (Novartis)
hydroprene (Novartis)
kinoprene (Novartis)
methoprene (Novartis)
pyriproxyfen (Sumitomo/Mgk)
tetrahydroazadirachtin (Agridyne)
4A-chloro-2-(2-chloro-2-methylpropyl)-5-(6-iodo-3-
pyridylmethoxy)pyridizin-3(2H)-one
and chitin-synthesis inhibitors, in particular;
chlorfluazuron (Ishihara Sangyo)
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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| uf enuron (Novartis) tebufenozide (Rohm & Haas) teflubenzuron (Cyanam d)
43 WO 2005V030B8880ET/ US2004/ 042379 triflunmuron (Bayer) pcThBs®@4083p0UNdS
are defined by their international common name (The Pesticide Mnual, 10th
edition, 1994, Ed. Cive Tonmlin, Geat Britain). Chitin-synthesis inhibitors
al so i nclude conpounds such as tiflumugendiBeyanhbr obenzoyl ) - 3-
(2-fluoro-4-((trifluoronet hylt%) phenyl ur ea,

1- (2, 6- di f | uéhesh enemppimds g deffiried dyothdir (erhatingl common name (The Pesticide

tetrafl uoroet hoxy)) phenyl urea and

1- ( 2, 6- dddriual i Shetizmy 19343Ed. Tlive Tomlin/GteatiBritein). 0- et hyl ) pheny! ur ea.

Noval uron (lsagro, Italian conpany) is also an exanple of an I GR conpound.

Preferred | GRhitrpnaiiedsinhibitbis dBo tielddo paapReds fih bPI-XFdeirobbiAyDBE ene,
cyromazi ne, | ufenuron,

1- (2, 6- Q2 FlubRLPRRIRSmett3A)) 2 phdnyRika; 43}@,%%%@%&1%@%@%@I,;@,@,z- and

noval uron. O her class conpounds whi ch naybe conbinéd with the inventive

ect opar g }ggmg LON | ude i | R | CA_R: i vatives,
pyr et hr oi dagl, &ggtﬁcz)am dg@g‘lhgé; aﬁg&i m dlg(zég gg%%?eer% g}ﬁ)r eéi Z@%rﬁa@ﬁéﬁ{g or

ver nooty ey BRFANER [OREH oe ARG topor 0RTRES R cERETR IO

I ver mecti n, noXI Cl n oxI me. referr
pyrethroids include the pyrethrins, pernmethrin, resnethrin and sumthrin.
Pref err 88" PRENzi ni dazol es” i ncl ude al bendazol e, fenbenazol e, mebendazol e,
oxi bendazol e_and .tricl abendazpl e. preferred i m dazol eothiazole is
| evami sol e. TG IR otomng s o IRRIOPFEeh o PYHBIO > WY HFOPIR®: | nvent i ve
ectoparasitical conbination depends on the type of animl and the degree of
i nf est atViazinge WHBIRPs bﬁl@-ﬁ@'erob@#ﬁ&rﬁd%—fép@-ﬂea@ﬂwomﬁ@vawh@nﬂwa by one
skilled in the art. Representative anounts include 0.001ng/kg to

and novaluron,

Other class compounds which maybe combined with the inventive ectoparasitical
combination include avermectin and milbemycin derivatives, pyrethroids, benzamidazoles
and imidazoles. Preferred avermecting or milbemycins include doramectin, enamectin,
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 levamiscle. 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 ecasily
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/ke.

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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100nmg/ kg, wth the avernectins having preferred range of 0.001 ng/kg to
10ng/ kg aW@® 2098058¢a8her cl asses from 0. 1ng/ kg to 100 ny/ kgT/vtodmissdys at i on of
the inventive fornulation may be intermttent in tinme and may be

adm ni stered daily, weekly, biweekly, nonthly, binonthly, quarterly, or even
f or | ondpestions 41 ime2 0bE /@58 03B ET o 208 dtt2®pendscdupoat factos soth wé de. The tinme
peri od between treatnents depends upon factors such as the parasite(s)

bei ng t pawmite(d) baiipetreltgt, de deprek of @ftsattionthe tipe of wpienal fmAinhaleds birdpandal or
bird, and the environnment where it resides. It is well within the skill

| evel ofhe teheirgnignt Whe@nNRIrefides. Ueisewdll Rethih MBAEI leReMiRi shétRichentoperi od for
a particular situation. This invention contenplates a nethod for

per manegdidrinizOBDipelifie ainfiakdioh Cpdridd 2fdr &) PhtRMIE Htuddon WG thRntANi mal s
subj ected to strong parasitic pressure whére the admnistration is at a

frequengyy ates%%%@fcﬁ%ﬁan@xgﬂdgﬁéﬁ a’t %ﬁs}?i&iﬂ&v&ﬁﬁﬁeﬁtgﬁ pRyampl e, it is

preferable for the treat I'n e 1 nvention e carried out

mont hl Y%@gﬁﬂggﬂ%@d 15 U Aftic R38Ol T éﬁ;i@isﬁraﬁ%gtié ah &%&gﬁ& 3l ons may

be prep ssolvin tive ingredien ceutically

or veteginary cept.abl e. vehi.cl e, ternatively, the t-on, farnul ati on can
be pr egéé}‘g‘ﬁ ab?f?lgnaél L "é‘ﬁ?a%toflc}ﬁ e Sﬁ:?’f%ﬁ ’r’i{;iée%ﬁ&eembﬁ{)gorl % V&We s que of
t he theragrﬁutic agent. on %he s.u‘]gface of, the animal. These formél ations wll
vary wi tOPEgP 1% BYEHin ke g SETIST out Renthly onAputmpls siGR At OF AO8HARI Fnbi nat i on
dependi n% on the species of host animal to be treated, the severity and
type of “dfecti on and the body wei ght of the host. The conpounds may be
adm ni stered continuously, particularly for prophylaxis, by known nethods.
General |y, &pgbee fomulations mepbe preraed by slisplyuwe t‘E@ agtiyepagredignte finip ity wei ght
given as a single dose or in divided doses for a period of from1l to 5 days
wi | | bepsatieiteiip oy vdierinarodccepiablesehicle dteenatinely bbe spus-bafiamulatien eanhi gher or

| ower dosage ranges are indicated and such are within the scope of this
speci f i be papared by featapsulativer ofoHe heiive dngredidnt aolllare airkidic @fhthe Tekeutitvent i on

agent on the surface of the animal. These formulations will vary with regard to the weight of
the therapeutic agent in the combination depending on the species of host animal to be
treated, the severity and type of infection and the body weight of the host. The compounds
may be administered continuously, particularly for 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 io be carried out monthly on dogs and on cats and or birds.
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contenpl ates a nethod for conbating nosquitoes in an environnent in which

t he ani maVOi2805/68Bect ed to strong nosquito pressure WheCa/US2604/042379

adm nistration is at a frequency far belowa daily admnistration in this
case. For exanple, it is preferable for the treatnent according to the

i nvention t PR ARd | Revrent fayprehy BaY dwgsrepaedoby cdsselvingd ther agiiveds. 45 WO
2005/ 058038 PCTI US2004/ 042379 Spot-on and pour-on fornul ati ons may be

pr epar egdicnis duolthe pharmaecuticallyver vetrginanyi sneptatily ehitlhe Ahenatvelyuthecal |y or
veterinary acceptable vehicle. Alternatively, the spot-on fornulation can
be prepspokeh Eymelatopsal at ippepanfl Hyhencastitien bf reediien tingraditre ay dease ar esi due of
the therapeutic agent on the surface of the aninmal. These fornulations wll
vary wetitiner efthe thetapeitiveagert @hibe Glirfdct of tho enimpd.u tTheseafganlatidhs ik vagnbi nat i on
depending on the species of host animal to be treated, the severity and
type ofwiﬂmf:?eid' nthangeiiteofdme Whektiedit agtht if BR QRMinatibh AepORRRUAI MY be
adm ni stered continuously, particularly for prophylaxis, by “known nethods.

Gener al {ndsiesordRfianial id AR the Qedfiy 408 gaﬁwﬁnfé&ﬁn@ﬂa Hﬁrbohpweifgmb&dy wei ght

of I-N-arylpyrazole and 0.01 fo about” 100 ng/ kg of amtraz giveén as a single
dose org,. i, dirsvd . ' : . L

sati sf a%l% i(%Jr;g)t/ E%ét &%g%‘og{g%ﬁ?a e?g% elggt&gggorﬁ%géqsﬁg?éﬁ%@aé%%?ﬁ%ﬁgh’g?’l%gr | ower
dosage e indi cat ed .and ch _ar it hin, t cope f i

vont | BRVA e, GRS BRI Bt olloh b Bodtiod 5B Bes & oL R 1

determ ne rticular . dosi regi for a.specific host, arasite.
Pref er aHF’?% Og?’g\l&ﬁla':ﬂ%’ﬁfzt?}erﬂ?ﬁggﬁotﬂ a@%’ﬂ?@i Wgéfé of ﬁ‘gﬁT-zﬁp’gﬁ?F W}nﬁa{}gll" Gerivative
isin a sybstantially liquid carrjier and is in a form_which nakes possible
a singl & di‘ﬁ%di dostsi e Bymiogpt fwarocﬁqyawﬂ?@?p@aﬁéatoy it cOBSHES P ti nes.
The fornul ation will be adm nistered to the aninmal over a highly localized
regi on b ingtance avtierpeliighes oe fosver Bpspebengasare inficatedwendush lerrewidhin the scops wel |
within the routine skill of the practitioner to determ ne a particular

dosi ng ofgtys meentiay It inwslh within the trotine skiltbfghe pradtitioneib detepniaé e patitular t hi s

| ocal i zed region has a surface area of less than 10 cnR, especially between
5 and l@osingRegimedfor Bepavitkalivlsyandiparabikes been di scovered t hat

Preferably, a single formulation containing the 1-N-arylpyrazole derivative is in a
substantiaily liquid carrier and is in a form which makes possible a single application or an
application repeated a small number of times. The formulation will be administered to the
animal over a highly localized region 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 specifié 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 ouiso as to administer to the host, ona single
occasion, a dose contéining between about 0.001 and about 100 mg/kg of 2 compound of

formula (1T).
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such a fornulation is highly effective against both the targeted parasites.
The treat mBX200¥058038f erably c arried out s o as to adm niPCITarS200a/04ka9 host ,
on a single occasion, a dose containing betwen about 0.001 and about 100
mg/ kg of a conpound of formula (11). 46 WO 2005/ 058038 PCT/ US2004/ 042379
The anount offhg 6%%ﬁ§§01@f)0@dwﬁ§/1l‘b%1@m°@ fooanimals ydtich s iswall ir gzesignl | i n
size is preferably greater than about 0.01 ng and in a particularly

pr ef er r sICiRRYlyESajE dhanatheut 0.91 mmendaib GunartBylanty/trefentd wey btvesd alzusi tral . | t

al so may be preferable to use controlled-release fornmul ations. This

i nvent i omdabyd SHmakised sveight ofaniraalhod for cl eaning the coats and the skin of
ani mal s by renoval of the parasites which are present and of their waste and
excreta. The It &0imalte prefembledo udeusnieoileilbéleasafamalativde. ch i s nore pleasing to
the eye and nore pleasant to the touch. The invention also relates to such
a nmet hod wit IThia inbatiapediol grodides fortacmefed far clédning the ebiRBRE BodkiRIEvent i on
of parasitoses havi ng pathogeni c consequences. In another preferred

enbodi Medimdlfbp ri¥l 6lethe hRfasites GRIMNORE bledht AT of B8R sk nflR@Sta. iTheSNEI |
mammal s, in particular dogs and cats, characterized in that 1t contains at

| east ongy; ' I | e present
I nventi (r)k?]l Iﬁg%lsot\fcif‘aggg%%ﬁ h(hat)a‘t%% ‘grzl:llt:15 gg%rﬁ?fsa%&?nagtt??% éé@ agyh%(})én@g%%@got%l

sol uti on,,guspensi on, mcro enul sion or emulsion for internmttent
application to a spot on the aninmal, generally between the two shoul ders
(sol ution of ot -on type lt. has -been.di.scoyered that .the.invenptive

f or mul ati ons @Eénvggtbc&%igq %@at%?ctf’l gh %&%&ﬁ’ﬂgt‘“ Eis lfai’@g‘cvﬁ?é‘rfngf’#@ %Bﬁ’ﬁul ations
are applied to aninmals, such as nmmal s, especially dogs, cats, sheep, pigs,
cattle aFfdHSf ISYRHE §Lperasiospt Ve Rt BRtiaGOReUESPk eys and quai | s. The

ectoparasitical conbi nation can advantageously be present in this
formul ati on it ala)tlgﬁt @}F'f(ﬁ?rfqd(ﬂmhgﬂn%gg@)ms proyiges for a composition for combating fleas

in small mammals, in particular dogs and cats, characterized in that it contains at least one of
formula (II) as defined above.

The fonnulations of the present invention provide for the topical administration of a
concentrated solution, suspension, microemulsion or emulsion for intermittent application 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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about 20% preferably of about 5 to about 15% (percentages as wei ght by

vol ume = 005/0388%8 | i qui d carrier vehicle conprises a prewusmesdszsal |y or
veterinary acceptable organic solvent and optionally an organi c cosol vent.
Al so contenpl ated are the pharnmaceutically or veterinary acceptable acid or
base seanfesplaigiepll Hhpmndceniisplly obfveldsinancedooptable ipgrarties Brergitiedciddr her ei n.
The term"acid" 47 WO 2005/ 058038 PCT/ US2004/ 042379 contenpl ates al

phar machetgatial dcids dncludst minersh agids eechpasaiyideohalio rgdmisuctoas bydabromicagidds.

| norgani ¢ acids include mneral acids such as hydrohalic acids, such as
hydr obr bytirachbonid acidy, dnifioiel aoids,phagphdsc adds dhd nitde addsd Qrgpliosqdsindlodeasdli ds and
nitric acids. Organic acids include all pharmaceutically or veterinary
accept apliaemadetifidaily iof yotadinagy adceptalsle dlighatcallibgclic and axoplatic cabbgic actliscar boxyl i c
acids tricarboxylic acids and fatty acids. Preferred acids are straight

chai n ogicarbé:a/Mie Reids trivatbekAicesbiddl and Ta@t sid! ellefotreddGda hicRifaloheclas HOXYI i C
acids, which are optionally substituted by hal ogen or by hydroxyl groups,
Or - CB ChrindHoBhirfiod’ 8 BAMAIET BCCHP aliphbXATRE A1 aoiBUCDNiBR aftSopiofalfar boni ¢
acid, formc ‘acid, fumaric acid, acetic acid, "propionic acid, ISsOpropionic
acid, v i j s r L. ds ags | 1 G ac tic acid,
chIoroa%ggﬁ%ﬁggﬁ%?m%gﬁgﬁggﬂéépgghﬂeﬁﬁgﬁgngu?fgﬁygﬂ%%#ﬁ,&gﬁg%ggf#g§1ic aci d.
Exanpl es_of .. di.car,boxyl i ids inclkude oxal.ic acid ic.acid, succinic
rorar ¢ B SRR o gREDES sl R SRl 4l i B T o
citric acid. Fatty acjds i.nclyde_all pharmaceutically or terinary

accept aBfie ERIQPHGEFIY VAIFHS 4F ¢ SRy PO ET %rg?whﬁawﬁ&nﬁ%sw ic acids
having 4 to 24 carbon atons. Exanples include butyric acid, isobutyric

aci d, seloloagelie jagidabpugoic| anid. wethansi whifopia|agid; and selicylic apidar Exang@esdof ol ei ¢
acid, linoleic acid, linolenic acid, and phenylsteric acid. Oher acids

i ncl ude dighboxtic acide indiude baatio heid) malicachl; sudciavdicidatattatic avid endxoaleic adide t er m
"base" contenplates all pharmaceutically or veterinary acceptabl e i norganic
or or ganinGxhasle of a HitatboRARSR:id Rttt ecid.f BattyexiIphdudet dliephatdiakuticaky &  and

al kaline earth netal salts, such as the lithium sodium potassium

nMagnesi Yef@arE AcEitati Sedlrited ofdBaRtaCedd@PRSic or aromatic carboxylic acids having 4

to 24 carbon atoms. Examples include butyric acid, isobutyric acid, sec-butyric acid, lauric
. acid, palmitic acid, steén'c acid, oleic acid, linoleic acid, linolenic acid, and phenylsteric acid.
Other acids include gluconic 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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i nclude the common hydrocarbyl and heterocyclic amne salts, which include,
for exarrpl"@oz‘l'(tf‘ﬂ‘éﬁ%rphol I ne and pi peridine salts. The opgmlsgﬁ(]g,@hg@ﬁt for
the liquid carrier vehicle will preferably have a dielectric constant of

bet ween about 10 and about 35, preferably between about 20 and about 30, the
cont ent 10f% tolfiitke sehpasitioni Mt ihweld wethid khecdritptevilt ofothe prafitionds| ty selegreesent i ng
the remai nder to 48 WO 2005/ 058038 PCT/ US2004/ 042379 100% of the

conposi tiitahle sblivertonwied Basisiof thisse pfateenesdrd.| | | evel of the practitioner to select
a suitable solvent on the basis of these paraneters. The organi c cosol vent

for the |iqulkk exaadit @bsohehi Edrahaviihid pagiee vakibly Méﬁeﬁralbgﬂ hiveth bgithgt of | ess
t han about 100C, preferably of |ess than about 80 and wi ||l have a

di el ect Bbxﬁt ofA8RThA ool 1008t WeEHEra Bl Pwies;&aﬁego R, aﬂ@wﬂpﬁﬁiﬁr(ﬁa@m@et ween

about 20 and about 30; this™ cosolvent can a vant ageously be present in the

conposi [ I4 to the
sol vent 5&:}%&8@%&‘%32%35@ l?la\f@ agg"g \gﬁt’)@f&af# é/gt%(%]e a%é{slto%d\,/\éenr?thabog%\?o SQtile in
order tg a rticul a n r onp th wat er
ondror  PPRent fhe 218?%5’??“85%%%8%3/“ i the CWPé’F’l“"W‘E‘P?F‘?Sin% 35 e “of ¢ he
practiti to select a sui sol ve asis_of these pararreters
The orgw whiovy re?ﬁ??“??ﬂ?sp V&%o@bﬁ‘ﬁ?@?’? ‘1’? ]r{(]:$ E‘Hje?g")f‘hgzt%ﬁﬁ?ﬁﬁ gntag cept abl e
organic solvents known in the fornmulation art. These solvents may be found,
for exaitpiile i prderesriigparicrs fadegproneer sud is missible gith vegrender viloge) .

These sol vents I nclude, for exanple, acetone, ethyl acetate, nethanol,

et hanol thei ssodysnb phgah, it éi§ well twithfirovheesiiltl pyel ofi tbbp Drctititehtm eclest acslumlﬁql ene

gl ycoI nonoet hyl ether (Transcutol). These solvents can be supplenented by
var i ous selxait ph érttasiaoftbesdipaguicterd he nat ure of the desired phases, such as
Cs- ClIO caprylic/capric triglyceride (Estasan or Mglyol 812), oleic acid or
propyl ene gl Yhobrgarib €olvéy forckhe Heuit @arrigh jhcRIdSOMhE 0oMinoAly acdpiablosiguisi on.

M croemnul sions are also well suited as the liquid carrier vehicle.

M cr 0eMghiséd knd¥® 18l iRt Sirmalado ¥il €Mhest QBREMS iy B found, for example, in
Remington Pharmaceutical Science, 16" Edition (1986). These solvents include, for
example, acetone, ethyl acetate, methanol, ethanol, isopropanol, dimethylformamide,
dichloromethane or diethylene glycol monoethy! ether (Transcutol). These solvents ‘can be
supplemented by various excipients according to the nature of the desired phases, such as Cg-
Cy 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 carder 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

intexfacial film is composed of an alternation o f surface-active (SA) and co-surface-active

49



aqueous phase, an oily phase, a surfactant and a cosurfactant. They are

t r ansl uceYO dW8/05808%t r opi c |iquids. M croenul sions are cpoOpUSEG4/0h3Bt abl e
di spersions of mcrodroplets of the aqueous phase in the oily phase or
conversely of mcrodroplets of the oily phase in the aqueous phase. The
si ze of (FAdde maleulsd vopthebs loweringshe ntenfacigD@nsion, @009 theanitBemOBBntn f or
emul sions). The interfacial filmis conposed of an alternation o f

sur f ace-tedetimed sy@nearsty. co- sur f ace-active 49 WO 2005/ 058038

PCTI US2004/ 042379 (Co-SA) nol ecul es which, by lowering the interfacial

tensi on, al | Ghs oilpehasec cameimpsiiadertte fobged GbfietlimeRd v argaust Wils, H@n oi | y
phase can in particular be formed frommneral or vegetable oils, from

unsat ur ainesiuralel pealyysessylatddady @il e fbasrighycéide dr kitghMERly SRS mifres
alternatively frommxtures of such conpounds. The oily phase preferably

conpr i S&F shdhl @eRidsd ehe MY PRENC Hrixtabig rcaﬂgﬂses Rl e Bd bk pedryaqy i des, for

exanpl e Cs-Cl0 caprylic/capric triglyCeride. The oily phase "will tepresent,
about 1000t AR, o O oG RO R, e AP BART Sl o,
pr opyl end g et i BEBHES spl?lbof SRy Rl Gy S MM B Sy ene
Sther artOudh PRy KPBebPads el [ o PratoRtier phage wi |1 T opr esent
a proportion_fromabout 1 to_about 4% V/V in the m croenulsion. Surfactants
for the m cr dhemMIPeIUSPIast RAIedi BY HFXPBRE YL oF mﬁeﬂ@ﬁwh‘féﬁs b as
oo o Yo el ool Lo s Skt
cosurfactants include short-chain al cohols, such as ethanol and propanol.
Some condigthiylens glyel cuonepiliyt etherhand: dipropylewenglyend nenogitbyl stbeearc aispaedllyi . e. |
AHASOES preferred. Generally, the aqueous phase will represent a proportion from about 1 to about 4%
V/V in the microemulsion.
Surfactants for the microemulsion include diethylene glycol monoethyl ether,
dipropyelene glycol monomethyl ether, polyglycolysed Cs-Cyo glycerides or polyglyceryl-6
dioleate. In addition to these surfactants, the cosurfactants include short-chain alcohols, such
as ethanol and propancl.
Some compounds are common to the three components discussed above, i.e., aqueous
phase, surfactant and coswrfactant. 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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phase, surfactant and cosurfactant. However, it is well within the skill

| evel of tWO 200088038t i oner to use different conpounds fompceashomeimenent of
the sane fornul ation. The cosurfactant to surfactant ratio will preferably
be fromabout in to about 1/2. There will preferably be fromabout 25 to
about 75% V/ \Likdwiss, thicarotsahventance flsoomibirows td 0 ptastitiaisoin ths Segnvlation irt.
cosurfactant in the m croenul sion. 50 WD 2005/ 058038 PCT/ | TS2004/ 042379

Li kew sePrefelved co-sslotnte mtes thase whichds wegrbmbien vh diydngramgl aelude) fonexamplet he
formulation art. Preferred co-solvents are those which is a pronoter of

drying aﬁlﬁoht@@'tﬂaﬁﬁ,1s$ﬁb?£mﬁapérﬁpanoﬂbﬁﬁhmm1.6t hanol , isopropanol (2-propanol)
or nmethanol. The crystallization inhibitor can in particular be present in a

proportion oftiakesanization inhiPet cadO¢ ﬁfﬁéﬂﬁnbeogrsgeﬁmmlﬁomm&bmboétm about
15% The inhibitor preferably corresponds to the test in which 0.3 m of a

SOl ut | onFRY: v, ARTAY V2 il 5HE ASATOU b5 b ral) dobfhobdle |1 G

carrier e Inhfbitor are ep05|te on a ass at 20C and

2'y'e°“’}i?CES‘P§E?‘“9‘Jh *ﬁ“ﬁf‘ﬁéﬁgﬁé‘?@@ﬁ g TS S
10 f I
A tyﬁéﬁgﬁm i o g end st g BBy S UM Gl Sy Jo &)m@? s

wat er, particular in a proportlon of 0 to about 30% (vol une by vol une
VIV), i nalﬂweﬂut@maafi Tt 24phques. The slite Boherohservest with 4k srked Sic-alAserné®Sifpri se an
antioxidi zi ng agent intended to inhibit oxidationin air, this agent being
in parti oibitorspresthesstwhose addit@pwovidesdofewoboarrysaBosmd o pattisuler less W V) |
preferably of about 0.01 to about 0.05% Crystallization inhibitors which
can be udectystalstpweferablydrystais.i ncl ude: - pol yvi nyl pyrrolidone, polyvinyl

al cohol s, copolynmers of vinyl acetate and of vinylpyrrolidone, polyethylene
gl ycol s, benzythoalk ahiolis nobpreifdreld, thel fvtailalon @ardptibadllyotomprise water, in

particular in a proportion of 0 to about 30% (volume by volume V/V), in particular of 0 to
about 5%.

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 ox sodium carboxymethylcellulose; or acrylic
derivatives, such as methacrylates and others,

- anioni Xeurfactants, such as alkaline stearates, in particular sodiuin,
potassinm or ammonium stearate; calcium stearate or triethanclamine stearate; sodium

abietate; alkyl sulphates, in particular sodium lauryl sulphate and sodium cetyl sulphate;
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pol yoxyet hyl enat ed esters of sorbitan; lecithin or sodium

car boxymetWQI28&V458138se; or acrylic derivatives, such aspgeifRagupkates and
others, - anioni Xsurfactants, such as al kaline stearates, in particular
sodi um - potassi um or anmoni um stearate; calcium stearate or triethanol am ne
st ear at esodiwuidodecythbizenestuiphondik vt sedibphdivagl, silphoseqciniatey | car fattp dicidsy inaur y|

sul phate and sodi um cetyl sul phate; 51 WO 2005/058038 PCT/ US2004/ 042379
sodi um dpatiaydr tiess derovsd fiptnonadert oil, sodi um di octyl sul phosucci nate; or fatty
acids, in particular those derived fromcoconut oil, - cationic
surfactants, such -asatisdicesurfacthnth) siclk Wi elensilvblagumenaadahbiuab altd o nul a
NRR'R'R'"Y", in which the Rradicals are identical or different

opt i onal kytmulyKTRORWH" "R ed il Gaear e R adédabe RBRticY! o8 @ffersitl Gtiogfiya strong
acid, such as halide, sulphate and sul phonate anions; _

b used, TS O 0 NarR R on PR g s R AR e °
oct adecy e, 214 o858 Wblon e pMALRIOALE bribidh 36 3R GERERS: 1 can
ot or s o rEBRBIRRA o 1R | cul ar Pol yaor bate 80,  or ' pol yoxyet byl enat ed

al kyl ethers; polyethyl ene col ate, | yoxyet.hy| enat ed.deri vatives
of castor oil, pol'yﬁpi}l‘ﬁéf[‘]lbﬁ ggeé?’é‘l’lg Na%%%@)&?é’f‘ﬁ?jﬁ éﬁﬁ@&mﬁsgﬁ ?e%ql"@g%l s,

pol yoxyet hyl enated fatty acids aor copol yners of ethylene oxide and of

br opyl enditlmtietons ety e prmenaon sicalsrRdes iamar Pydiogdondsas gre
conmpounds of betaine, or preferably a m xture of at |east two of the
conpoundsf the eatiedic stdacéants whigh gravtieivgedl, ar | y preferred enbodi ment, a
crystallization inhibitor pair will be used. Such pairs include, for

exanpl e, the conbi-natdneinniof suafattahisy suph msneptiageiyt pafoxyethylanated dstepeot

sorbitan, in particular Polysorbate 80, or polyoxyethylenated alkyl ethers; polyethylene glycol
stearate, polyoxyethylenated derivatives of castor oil, polyglycerol esters, polyoxyethylenated
fatty alcobols, polyoxyethylenated faity acids or copolymers of ethylene oxide and of
propylene oxide,

- 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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and of a surface-active agent. These agents will be selected in particular
from the VEh38AE38 nenti oned above as crystallization iptibidesos237e
Particularly preferred filmform ng agents of polyneric type include: - the
vari ous grades of polyvinylpyrrolidone, - polyvinyl alcohols, and -

copol ymer s offspdcislly puséaregt e sarfage-oftivei agdnpsy r moludelothese 1BRIeWO 20@5H6053038

PCTI US2004/ 042379 Especially preferred surface-active agents, include those
made of sudfestinds)ipceferablfy aoisamyshylpratddesstand yf pabianxarelt inypatialiadhe yhdous of
sorbitan and in particular the various grades of polysorbate, for exanple
Pol ysor baides 8DpolyEhbafe] foretampie Palygeupd 80and t he surface-active agent can in
particul ar be incorporated in simlar or identical amounts within the limt

of the total TasBilnfemmihg sgeusind thé fntaboftive Bidal £4Yin paRithlapBetheflpsaaer e. The
pair thus constituted secures, in a noteworthy way, the objectives of

absence ikimifF ¥SitedticaiZaionnd vaihid Me iRAI 1R At UndTRIs ¥ 8RBRAR RN ikiGitdOSMeL i C
appearance of the fur, that is to say without a tendéncy towards sticking

or towargs,@nsidici¥erdprearance, despite the high concentration of active
l'arly

material. Particular preferred anti oxi di zi ng agents are those conventi onal

[ the At and ekl GXATRIE BN Gy WELBRUALSPLBR Y At 0

hydr oxyt ol uené; *ascorbir ¢ acrd, s um et propy | at e,

sodi um t hi | phat e, or L, xgur.e of not,nore t.han two of.the The

ol SRt 8 oo ol SL A ieSinsl St il ouiet BhtitRoe AL B Rt s B oner 1 1
this art andg may be obtained ¢ _omrercially or,through know) technjques.
hese aoite SR L EoeiniBERes SHOGH & GuAtE i FiFky AEFaBes BPSReriBt S8 g of

t he constituents as defined above; advantageously, the starting point is to
m x the wasaniationalfaptivgmaterilhe nai n sol vent and then

Particularly preferred antioxidizing agents are those conventional in the art and
include, for example, butylated hydroxyanisole, butylated hydroxytoluene, ascorbic acid,
sodium metabisulphite, propyl gallate, sodium thiosulphate or a mixture of not more than two
of them.

The formulation adjuvants discussed above are well known to the practitioner in this
art and may be obtained ¢ ommerciaily 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 il 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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the other ingredients or adjuvants are added. The vol une applied can be of

t he order Vo9 2005068039. 3 to about 1 m, preferably of the porgefogbszgpout 0.5
m, for cats and of the order of about 0.3 to about 5 m for dogs, depending
on the weight of the aninmal. The pour-on solutions according to the

i nvent i oghoutLOS o sbictit &@D¢ awdighiyecluileymoiel particuldelp @oad About 01116 iabeut @94 iakdient or
vehicl e and al so a solvent (organic solvent) for the conmpound of formula

(1) if plefrldt OSImAlY, HRivahiRl ¥ beRvebh abdi@ 095! M8 NboutlRY%C aNgRRsALHgRs of from
53 WD 2005/ 058038 PCT/ US2004/ 042379 about 0.05 to about 10% wei ghti vol une,

nor e par feoforlogbbont i90m about 0.1 to about 2% are preferred. Optimally, the
val ue is tvveen about 0.25 and about 1.5% in particular in the region of

about 1% ic %&ké‘rﬁé‘%ﬁml&“&h&’@e @A np&emﬂm'fegqotup n s&\ﬂﬁ is %1%?@191% S

sol uti ons, rren I on may made 1 n particular acetylt cl'trate,
fatty ac S ﬁ% acet one,
acet oni tir:"f'j %ﬁé ﬁ{aﬁ Ja}logo%Cte gﬁtEIF{;lﬂ% ’gﬁﬁﬁi Id "8‘%{9 %ﬁg:ﬂ%ﬁﬁ %%116%2 gster
di et hyl for d| pr.opyl e ol t.h than i sopy opanol ,
0L et ! AR s g}e%ay FF&?FB%’[‘%% ?ﬁE% i Eeed) R heREREEy
et her no | ac, t a yl ycol _ mopnopet h | ether, liquid
pol yoxygg %ﬁg “IWBB?/I E) g th?‘f ethanob) 1598 anq?nnﬁg}a{“? cul ar
N- net hyl pyrrol i done, d| et hyl ene }gl ycoI monoet hyl et her, et hyI ene | ycol and
di et hyl phyies gyeol resmogthyl siiesr eihsdene glyqobmenometay] sther acnomsdinlaspieatideas
vehicle or diluent for the inventive pour-on solutions, nmention may be nade
in part dipupaiene glycel menomsithyd ethat Hiquid molppreaayleiel glyepls eradylene glkol, 2ast or
oil, corn oil, cotton oil, olive oil, grape seed oil, sunflower oil, etc.;
m ner al pjairdidsm; hn @m'tipﬂaarmm]nylpymﬁda{ef diethylene 'glyomiemomeﬂlyl ethed, ethiplate c or
cyclic hydrocarbons or alternatively, for exanple, nediumchain (Cs to Cl12
in  part gBubland dethyDphie4are,de S mixture of at least two of these solvents.
As vehicle or diluent for the inventive ponr-on sclutions, mention may be made in
particular of:
plant oils such as soybean oil, groundnut oil, castor oil, corn 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 (Cy to Cyz 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 acefate 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 silanc] functionalities, or a 45V2 oil,
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An enol lient and/or spreading and/or filmformng agent will preferably be
added, tHWQ2M588803%ei ng sel ected in particular from pobPgviusylopyssel i done,
pol yvi nyl al cohol s, copolynmers of vinyl acetate and vinyl pyrrolidone,

pol yet hyl ene gl ycols, benzyl alcohol, mannitol, glycerol, sorbitol,

pol yoxyet hy| esmioniel saufactintsafiich sasealkaling estratabdsn in paticulan eedibox petesstwrl ozl | ul ose,
silicone oils, polydiorganosiloxane oils, in particular

pol ydi metmyogiuho s@metes;PEDNEImo stbaratef dnietlemealamlire stdrewp sodinmabhietig; sikdyhnol
functionalities, or a 45V2 oil, 54 WD 2005/058038 PCT/ US2004/ 042379 ani onic
sur f act astlghatesc hinapardiblal isodhust Barydt @dphaten apdir dodivinl adetyd ostilphiste; paidassi um or
ammoni um st earates; cal cium stearate, triethanol am ne stearate; sodi um

abi et at e doddclpbnzetidshiphariafs soditmpHodtyletplkucaricy Mtyasdyd, it Papitake aweel sodi um
cetyl sul phate; sodium dodecyl benzenesul phonate, sodi um

di octyl subphrastacideahfoilf atty acids, in particular those derived from
coconut oil, cationic surfactants such as water-sol ubl e quaternary ammoni um

salts of formy nicgbg.?gm 'sBeh as %ﬁtei'—gbc}m}j_: Q]Paféﬁ?ryr AR Brd'® BRhdenal 'y

hydr oxyl ated hydro on radicals. an S an“anion of a strong acid such

he ha}+ wi b el ; ' 1] ¢]]
br o de. ToRAEn REH EnRl e HUENP IR oPRUAY pyaiEuied RUBBUMGAIBILT ¢
f la N R ich the radical s,R.af. ' | | d |.at ed
nyar ocar BB % dnieB APRn et Aol e o SRl ARb S RSt e o
ast ors, GAVLHOEESeB RPN 45 GORar S HAFGir s B B DBRSR. pol yor ba o

80, pol yoxyethy|enated al kyl ethers, paolyoxypropylated fatt al cohol s such
as pol yoxypr opine ﬁ@ﬁsqff?@}dw&eg;fi pi Whigthihp éﬂ‘i]écagfl%@ﬁlopg?@&lbféﬂ@oxﬂated

pol yoxyet hyl enat ed derivatives of castor oil, polyglycerol esters
pol yoxy etibidioesthenergdicals;taptadatyiammins Bydronbloyids jeetmanedha satignic suryctanty which
copol ynmers of ethyl ene oxi de and propyl ene oxi de,
can be vsed,
nonionic surfactants such as sorbitan esters, which are optionally polyoxyethylenated,
in particular polysorbate 80, polyoxyethylenated alkyl ethers; polyoxypropylated | fatty
alcohols such as polyoxypropylene-siyrol 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 coﬁpounds 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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anphoteric surfactants such as the substituted [auryl conpounds of betaine;
or a m xt W@2Wh/ 038038 east two of these agents. The sol veneCmukioobes2smed i n
proportion with the concentration of the conpound Il and its solubility in
this solvent. The enollient is preferably used in a proportion of from about
0.1 to about 2p% &m effpctivei embwnt dfr an estoparpsitica Scombinationt cobdrising  Hdl-umne.
This invention further provides for parasitical spray formulations which
conprise: 55 WO 2890530 d&ivaaTé ahind4RB79 a) an effective anpbunt of an
ectoparasitical conbination conmprising 1 N aryl pyrazol e derivative and
amtraz; and b) a ppharmecRtiiadl oaveta@inamyeiceopiabiyliquiiccaeisr abltiele) i qui d carri er
vehicle. Preferred carrier vehicles include isopropanol, ethanol, nethanol,

acet one, wetBeed GatrierREEBINS BERde BbEHinol, BRRMRIHMhARE athtdrObther(H)E6kyldner Nal
DGVE and DMSO. Exanples: The following non-limting exanples illustrate the

i nventi orgycog)éagm@eﬁedéﬁg&l,@}dop%ﬁg, bonvpimthagoaccording to the present
y

i nvention was prepare conventional techniques: Ingredient Arount (%
wv) fipronil 10.0 amtraz 5.0

ek bs: 10. 0 pol yvidone 5.0 polysorbate
80 5.0 butyl ated hydroxyani sol e O.T)%}ﬁ"lj}ﬂi

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

QS 100

diethyleneglycol monoethyl ether

Example 2

The followmg formulation according to the preseni invention was prepated 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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butyl at ed hydroxytol uene 0.01 diethyl eneglycol nonoethyl ether QS 100
Exanple 2 The following fornulati on according to the present invention was
prepared BYO 23838 i onal techni ques: |ngredi ent Amount BYFAIS0P4/04£2BTr oni |
10.0 amtraz 15.0 ethanol 10.0 polyvidone 5.0 polysorbate 80 5.0
but yl at ed_hydr oxyani sol e 0.02 butyl ated hydroxytol uene 0.01

di et hyl e nonoet hyl ether QS 100 56 WD 2005/ 058038 PCT/ US2004/ 042379
Exanpl e 3 The foll owi ng formnulation according to the present invention was
prepared by cosvEHeVBEaformulation gerosding g rtheipessent Amperiion (wasvprepared divoni |
10.0 amtraz 12.0 ethanol 10.0 polyvidone 5.0 polysorbate 80 5.0

but y| at edcdwyentionsisesinignes: 0. 02

Ingredient Amount (% w/v)
fipronil 10.0
amitraz ' 12.0
ethanol 10.0
polyvidone 5.0
polysorbate 80 5.0
butylated hydroxyanisole 0.02
butylated hydroxytoluene 0.01
diethyleneglycol monoethyl ether QS 100

Comparative Example 4

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

conventional technigues:
Ingredient . Amount (% w/iv)

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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butyl at ed hydroxytol uene 0.01 diethyl eneglycol nonoethyl ether QS 100
Conpar at | W® 23038038 4 The foll owi ng fornmul ati on not accaadi/wgroedc4edte pr esent
i nvention was prepared by conventional techniques: |ngredient Anount (%
wv) fipronil 20.0 ethanol 10.0  polyvidone 5.0 polysorbate 80 5.0
but yI at edPurRfigr ek Eisryseaing Rigpicaphelys wrgenay deesrdoBBene 0. 01

di et hyl efégticeey atd8hoB ¢ouniskt her Q8 100 Exanple 5 The duration of the
ef fi cacy[of—theformoirati on of Exanpte 3 (according to the present

i nventi oh) was conpared with the for nulPaEiEdH T8F Bbnpar at i ve Exanpl e 4
agai nst ticks on |[dogs. |The resulids lares prlesent ed ezl oy 457 WOs20055858038
PCT/ US20047042379 | Durafli on off Efficlacy adai nst I pr cCéphal UyS Ssangui neus
ti cks on[dOUS. }% efficdcy ar [48-houf Tounts) —Days arter “Treatment 2-9116 23
30 37 44| Barenid0% ril nt7d J_fé‘“% 99108-8% 10808%; 1 49904 1536%09:7486. (08587 | 896%F 4. 8%
66. 2% 36{3% Fiproni 1109+ 99. 1% 100. 0% 10d. 0% 100. 0% 100. 0%|100. 0% 94. 8%
84. 1% 83 rﬁ{o‘t’r’;‘;ﬁiﬂﬁf’ | a%.1%2/} /100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 94.8% | 84.1% | 83.5%

As can be seen the formulation according to the present invention remained effective for a far

longer period than fipronil alone.

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 petformed 6 hours after each weekly infestation)

Days after Treatment
0 7 ia 21 28 35 42
Fipronil 10% -~ 98.6% 91.0% 21.3% 18.8% 7.9% -
i;ﬂ?;:; 112':,//" * 23.8% 100.0% |  100.0% 95.6% 05.2% | 522% | 7.6%
0

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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As can be seen the fornulation according to the present invention renai ned
ef fecti vewDanosas8m8 | onger period than fipronil al one. PEXAISRIE/0823The speed
of the efficacy of the forrmulation of Exanple 3 (according to the present

i nvention) are with the forrrul ation _of Conparative Exanple 4

agai nst ti cksT]EﬁfPr‘Iﬁ ﬂ"?ﬁgﬁ‘ia@éﬂwl% fogrglationsof HyamgleH(aerprding todhe piesedt £ | cacy
agai nst Rhi pi cephal us sangw neus ticks on dogs. (Efficacy counts were

per f or rreéf“’emmf)‘b s gompated with thi Eemylation ek Campasatjve ]@E’}T@l‘hﬁ fagginstflsag pibnt 0 7
14 21 28 35 42 Fipronil10% -- 98.6% 91. 0% 21.3% 18.8% 7. 9% -- Fi proni 110%*
23. 8% 10098ThoGsulis WGBTS bebaws 2. 296 7. 6% Anitraz 12% As can b e seen the
formul ation according t o the present invention exhibit a faster rate o f
efficacy than a fornul ation conprising fipronil alone. Exanple 7 58 WO
2005/ 058 MRgatiBCdf ¢i8209P 464042 3E% The duration of the efficacy of the

f or mul at i(GrefidfacyEagainst &a@n‘(eamanlrnl Hogrstadted dach peakdeitesiativgnt i on) was conpar ed
w t h t hg—FermHati+en—ef—ConparativeExample4-agat-nst—FHleas—oen—-dogs—lhe
results|are presenteéd beI ow. Duration oﬂalsﬁﬂterba@ryenagal nst fleas (%eff cacy
agai nst [ffeas—nmeasured—24 rluurs % Lel bd(sbl ekl ZI lllagLouﬂ\un) ﬁx% ajter
Tr eat ment—2—23—360—3F44—5t—+Ftpron-t—10%-166-6%166-°5 %93—8%69

41. 48%

JJ. U700 I, %

I

Fipronil 10% 100.0% 100.0% 99.0% 93.8% 69.4% 41.48%

Fipronii 10% +

Amitraz 12% 100.0% 100.0% 100.0% 98.4% 96.3% 94.6%

As can be seen the formulation according to the present invention remained effective for a far
longer period of time than a formulation comprising fipronil alone. This enhanced efficacy is
surprising since amitraz is not known inthe artto be used in treating flea 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.

39



Fi proni 110% Amtraz 12% 100. 0% 100. 0% 100. 0% 98. 4% 96. 3% 94. 6% As can be
seen the Wworaus/@sizan according to the present invention pegigi20RehseHsective
for a far longer period of tinme than a fornulation conprising fipronil

al one. Thi s -enhanced efficacy is surprising since amitraz is not known in
the art Waatheclusedign treating flea infestations on mammals and birds. The

above description is intended to be illustrative and not limting. Various
changes or npdi fh@igsmegtgﬁ}cglmmggﬂimtc@ gsGr i bed herein may occur to
those skilled in the art. hese changes can be nmade wi thout departing from

the scope or spirjy Ofaﬂé}‘f‘ec{i?evﬁﬁﬁlﬁxp{f‘an%gt 1%?&Wn%%#%@0&4ﬁ042379

What is clained is: 1. A parasitical topical fornulation, conpri ses:

a) an effective anountN%gylg%}a&gé(?%Qﬁia%&g%mg@@ﬁgati on conprising an 1-

N-aryl pyrazol e derivativ or mam di ne; a pharmaceutical or

veterinary acceptgple |i.quid carrier vehicle: . optianal | a
crystal lization inhi bi%%@%ﬂa egﬁ%aﬁ ﬂr‘feﬁegn?lgtaﬁ?fﬁ%a%ﬂ]@ufa)scagfﬁrf’% & %& The
parasitical topical fornulation according.t.o claiml, wherein the liquid
carrier vehicle c@npr,i naiysﬁf%ﬁﬁl?wfﬁl RBLnl vent wherein the sol vent is
sel ected from t he™gersiaghe Bpmpriding,is gmitiaZet one, acetonitrile, benzyl
al cohol, butyt di ghspasisiticy] iepicahformdationerording toiaigy s Bbe8I de, di propyl ene
glycol n-butyl ether, ethylene glycol nonoethyl ether, ethylene glycol
nmonomet hyl et her, - nonibadighid cagier yehicle compriseop 9oleers agd g cosolvemhwheseiny| et her ,
| i qui d pol yoxyet hyl ene glycols, propylene glycol, 2-pyrrolidone, diethylene
gl ycol nonoettiteyboletnhés seledtéd fiwme theggrowmo bonstiting oy lacgtbind) aicatbaitrlat bepzyci d
esters, and a m xture of at |east two of these _

alcohol, butyl diglycol, dimethylacetamide, dimethylformamide, dipropylene glycol

n-butyl ether, ethylene glycol monoethyl ether, ethylene glycol monomethyl ether,
monomethylacetamide, dipropylene glycol 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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solvents and the cosolvent is selected fromthe group consisting of ethanol,
i sopr opan®wlO 2nsfosseishanol . the crystallization inhibitor PCI/p$2603237and
selected fromthe group consisting of an anionic surfactant, a cationic
surfactant, a non-ionic surfactant, an amne salt, an anphoteric surfactant
or pol yvi nyl pfr r ol Teorrarasitighly japisal campetiinns accordipe |ty nelan of, whergin feet at e
and vinyl pyrrolidone, polyethylene glycols, benzyl alcohol, nmannitol,

gl ycer ol ,angoriéant ¢ selpaied, Stope they grovin cendisting of tbatylatet bydroxyasisplehbutylatedodi um
car boxynet hyl cel l ul ose, and acrylic derivatives, and a m xture of these
cryst al | i lydtoxpioluendyi bsdodris. add, Fhéiupametdbisulphite,t popyhl gallaeg omidt isodiumccor di ng
to claim2, wherein the formulation further conprises an antioxidant. 60 WO
2005/ 0580k« padtt.US2004/ 042379 4. The parasitical topical conposition
according to claim3, wherein the antioxidant is selected fromthe group
consi sting of sbutyirad ?drahi&i@dl%pi@dliféﬁxhﬂaﬁoﬁ%wrahg% dA X Wh@tiHeRRer RSCOr bic

aci d, sodi um netabi sul phite, propyl gallate and sodi um thiosuphate. 5. The

parasiti C}%leseﬁﬂﬁidﬁﬁjpom'@fh%ﬁjmaﬁﬁﬁ@b%i P9 to claim2, wherein water is
present ih a proportion of fromO to about.  30%v/v. 6. The parasitical

topical fornulatio } el al : 0 the t Lzakion
i nﬁi bitor is S? ese%@ﬁ%gﬁﬁicgﬁgﬁ%ﬁfir%gﬁnqlég’g\a?&rfﬁ“gg atgoﬁl? l(&%2?’/0 &}1%/1#157&{%%
parasitical i.cal . farmul atiqn accordj t im1l er.ein the

for mul at i %%Sta}lgzg O PSS PLTS R L £ %Wunkﬁ ﬁ@"‘ﬁiﬁ%@%“? %%}/{g W¥pi cal formulation
according to ¢l ai , Wherein the ornulation j.s a spof-on fornulgtion. 9.
The par agi ticdl topfcdt?gs |t%1?ae)ntto %"&i ALFOrEnE | 'g; &F’Iﬁ thﬁ%tf”ﬁ 13

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 apionic 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 mon-ionic surfactant is optionally polyoxyethylenated sorbitan

esters, polyoxyethylenated alkyl ethers, polyethylene glycol stearate,
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formulation is a spray fornulation. 10. The parasitical topical formnulation
accor di ngW@209p/8584882, wherein the anionic surfactant is ptkakimeoasmar at es,
sodi um abi etate; al kyl sul phates; sodi um dodecyl benzenesul phonat e, sodi um
di octyl sul phosuccinate, and fatty acids; the cationic surfactant is

wat er - sol ubl ePefievetylengted dembvativen of ghster @ik polyglyperblesierRR pRlyRxyetilensted- i n
which the radicals R ndeipendent |y are hydrocarbon radicals, optionally
hydr oxyl at ed, faiideleobiols, palvanyethylestted fatty ovids, ampdymetseofarthylens akide iandan ani ne
salt of NRR'R " in which the radicals R independently are optionally
hydr oxyl at ed bspiyloesetids anddi cal s; the non-ionic surfactant is optionally

pol yoxyet hyl enat ed sorbitan esters, polyoxyethylenated al kyl ethers,

pol yet hyl ene gl ycol st ehe ahphoterBkudiRta20R 3 DASABRinRET bIUBROOM RARRT 9
pol yoxyet hyl enat ed derivatives of castor oil, polyglycerol esters,

pol yoxyet hyl et edThd purdsitical efall Srmudion Quasediby lenahet vty iy
copol yners of ethylene oxide and propyl ene oxide; and the anphoteric

sur f act affyrable isdonlpoisPsthé fir@dlabet ai ne conpounds. 11. The parasitical
topical formulation according to claim1, wherein the I-Naryl pyrazole is
a conpound of the formula Ro R, )N R&,Rg, xg, R13 (J)

R} N/
Rq3
8
Rig

@
in which

Rj is a halogen atom, CN or alkyl;

Rj is S(0)qR; or 4,5-dicyanoimidazol-2-y1 or haloalkyl;

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

R4 represents a hydrogen or halogen atom or an NRsRs, S(O)nR7,
C(O)R4, C(O)YORy, alkyl, haloalkyl, ORs, or an -N=C(Rg)}(R10) group;

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

R represents an alkyl or haloalkyl group;

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

Ry represents an alkyl group or a hydrogen atom;
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in which R is a halogen atom OCN or alkyl; R2is S(O %3 or

4, 5-di cyarttP A¥04Q5888 2-y| or hal oal kyl ; R3 is al kyl, al kepgrusadoyarghs,

hal oal kyl , hal oal kenyl, or hal oal kynyl; R4 represents a hydrogen or hal ogen
atomor an NRSRG6, S(O,R7, C(OR7, C(OORS, alkyl, haloalkyl, OR8, or an
-N=C(R9) (R1lo) group; RBumrdpmR@nisndepettiveddy subsibrted eary! rhyulr ogfisnalit om or an
al kyl, haloal kyl, C(Oalkyl, S(O,CF3 or al koxycarbonyl radical or R5 and
R6 can t eupsiitiied héteroaryhgrodpyval ent al kyl ene radi cal which is optionally
interrupted by one or two dival ent heteroatons; R7 represents an al kyl or
hal oal kyl group; R8 reRiesadtR;;arprbday| indepehddmiig| &f/ longr mistheqr hydrbyedly ogen
atom RO represents an al kyl group or a hydrogen atom 62 WD 2005/ 058038
PCT/ US20046R4ZI& N®j;0 represents an optionally substituted aryl or an
optionally substituted heteroaryl group; R11 and R12 represent,

i ndependent|y of one amoiRSfese ator 6 LRGh ' esents a
hal ogen atom or a hal ogﬁiy?, r{g%/%g?%ggy, S(@g@gggr&qoggggé’rggﬁgﬁﬁmn, g and
r represgpstgmﬁl;gdependently of one another, an integer equal to O, 1 or 2; X
represents a trivalent nitrogen atomor a CR12 radical, the three other

broviso that, when R o ik FFoBshBlpe ents e SHeUbLE o bor ML 15,
R11 is d, R13 is CES anij_ Xis Nor else R2 is 4,5-dicyanoi m dazol-2-yl, R4
is d, RILis  O%loZ

X represents a trivalent nitrogen atom or a C-R;; radical, the three
other valencies of the carbon atom forming part of the aromatic ring;
with the proviso that, when R; is methyl, then either R3 is haloalkyl, R4is
NHj, Ry; is8 Cl, Ry3 is CF3 and X is N or else R; is 4,5-dicyanoimidazol-2-y1, R4 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

Raoz Raoq
;N\
Rang ) N/
Razi1
B
=
R213 (HI)
wherein:
Ry is cyano, C(O)alkyl, C(S)NH;, alkyl, C(=NOH)NH, or
C(=NNH2)NH2;
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C, RI3is CF3 and Xis GO, or an acceptable salt thereof. 12. The
paraS|t|caI topical fornulation according to claim1, wherein the 1-N-aryl
pyrazol e i VQ2WSHP9Bhd of the fornula Rzoz Rzot R2aa N 8PQ/UN004/623B (111)
wherein: R201 is cyano, C(Oal kyl, C(S)NH2, alkyl, C(=NOH)NH2 or

C(=NNH2) NH2; 63 WD 2005/ 058038 PCT/ US2004/ 042379 R202 is S O hrR203, C2-C3
al kenyl, C2-C3 hal oal keRpt , is c§EDdabsk f;Cs Alemdy 6L6al klbalsenyG2 oxsdoalitykyny | ;
R203 is al kyl, al kenyl, al kynyl, hal oal kyl, hal oal kenyl or hal oal kynyl ;
R204i s -N(aF@E@M@@)oG&%@BMOS -N(RZOS)C(O)aryI, or -N(R205) C(O) OR207;
R205 is al kyl, hal oal kyl, cycloal kyl, hal ocycl oal kyl, cycl oal kyl al kyl,

hal ocycl oal kyI al kyl, al R@xisaxlldyylaikem;m adlayinkh kaladlkyl] hal@lkeapldr halvalkgmtlkenyl |
al kynyl, hal oal kynyl ; R206 is hydrogen, hal ogen, al koxy, hal oal koxy,

al koxyal kyl , hal oal koxR@,hisyN(RﬁsyE(@&RgsaRzquhgk,yNGEg@J)Q(mhglgm
haloalkylcarbonyloxy, al kylthio, haloal kylthio, alkylsulfinyl,

hal oal kylwkioi)ﬂﬁ(b)om kyl sul fonyl, hal oal kyl sul fonyl, al kyl anm no,
di al kyl am no, hal oal yI am no, di (haI oal kyl ) am no, cycl oal kyl oxy,

Qf'y?éii', oglr kglr quéi koilyfm/q& ¥, haltA1KO R ORYIRIIK @XMy ALY B KRN RIERXY -
halocycloalkylalkyl, alkoxyalkyl, haloalkoxyalkyl, alkenyl, haloalkenyl, alkynyl,
haloalkynyl;

Rags is hydrogen, halogen, alkoxy, haloalkoxy, alkoxyalkyl,
haloalkoxyallkyl, formyloxy, alkylcarbonyloxy, haloalkyicarbonyloxy, alkylthio,
haloalkylthio, alkylsulfinyl, haloalkylsulfinyl, alkylsulfonyl, haloalkylsulfonyl, alkylamino,
dialkylamino, haloalkylamino, dihaloalkyl)amino, cycloalkyloxy, halocycicalkyloxy,
alkoxyalkoxy, haloalkoxyalkoxy, alkoxyalkoxyalkoxy, aryloxy, or arylalkoxy;

Rao7 and Rygg are independently hydrogen, alkyl, haloalkyl, cycloalkyl,
or halocycloalkyl; or. Rpg7 and Ryps may form togsther 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-Ra1a;

Rz17 and Ryy, are independently selected from halogen, hydrogen, CN
and NOg;

Ra13 is selected from halogen, haloalkyl, haloalkoxy, -S(O)CF3, and -
SFs;

and

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

or an acceptable salt thereof.
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R207 and R208 are independently hydrogen, alkyl, haloal kyl, cycloal kyl, or
hal ocycl 0aM@A005/¢8038R207 and R208 may form toget her with pdweugessammbo which
they are attached a 3- to 7- nenbered ring which additionally may contain
one or nore heteroatons selected fromnitrogen, oxygen and sulfur; X1 is
sel ect ed fromihi t r'BgeparagiticaCidRieD forRRlbtiomaccoRiig t@ ckirh g eyiende el yNsel ect ed
from hal ogen, hydrogen, CN and NO2; R213 is sel ected from hal ogen,

hal oal kylarylfjedzote deoxative-iS{ nig©OER] ofdhelformf@kS5; and h and k are independently
selected fromO0, 1, and 2; or an acceptable salt thereof. 64 WD 2005/ 058038
PCT/ US2004/ 042379 13. The parasitiraal topkcal formnul ation according to
claimi1, wherein the 1-N aryl pyraz rivative is a conpound of the
formul a 8202 8201 b// 8204 N 82114Xl \ Rzts (i) wherein: 8201 is cyano,
C(Oalkyl, C(S)NH2, alkyl, C(=NOH) N2 or¥, C(=NNH2) NH2; R202 is S(O) hRzo3,

C2-C3 al kenyl, C2-C3 hal oal kenyg,, Ty r?m kyl,
Ra11
Y
P
Rai3 (i)
wherein:
Ryp1 is cyamo, C(O)alkyl, C(S)NH,, alkyl, C(=NOH)NH; or
C(=NNH2)NH2;

Roz i S(O):Raos, C2-Cs alkenyl, C-Cs haloalkenyl, cycloalkyl,
halocycloalkyl or Cy-C; alkynyl,

Rogs ?s alkyl, alkenyl, alkynyl, haloalkyl, haloalkenyl or haloalkynyl;

Rapa is -N(R205)C(O)CR206R207R 208, -N(R205)C(O)aryl, or
N(R205)C(0)ORa07;

Ryo5 is alkyl, haloalkyl, cycloalkyl, halocycloalkyl, cycloalkylalkyl,
halocycloalkyialkyl, alkoxyalkyl, haloalkoxyalkyl, alkenyl, haloalkenyl, alkynyl,
haloalkynyl;

Rags 1s hydrogen, halogen, alkoxy, haloalkoxy, alkoxyalkyl,
haloalkoxyalkyl, formyloxy, alkylcatbonyloxy, 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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hal ocycl oal kyl or C2-C3 al kynyl; R203 is al kyl, al kenyl, al kynyl, hal oal kyl,
hal oal kenyWO@pIHa8EG8| kynyl ; R204 is - N(R205) C( O) CR205R2BTRAB2(04/042379
-N(R205) C(O aryl, or -N(Rzos)C(O OR207; R205 is al kyl, hal oal kyl,
cycl oal kyl, hal ocycl oal kyl, %Ycloajkylallcyl, hal ocycl oal kyl al kyl ,

al koxyal kyl , hal oal koxy?ak3nd Rapgaketadependently sy deagap alkyl hglaglkil cyeldaligikyny! ;
R206 i s hydrogen, hal ogen, al koxy, hal oal koxy,  al koxyal kyl, _

hal oal kox3fdialegycioglisdingn By andyRioy Inex fowm yossthpr with theycahor i wdich) thsoy are

al kyl thi o, hal oal kylthio, alkylsulfinyl, haloal kyl sulfinyl, alkylsulfonyl,
hal oal kylaiathedmyd- to 3t ipinheredong wiiich| additicmllyonayrahtaéd tnel crmere heteroatoms

di ( hal oal kyl ) am no, cycl oal kyl oxy, hal ocycl oal kyl oxy, al koxyal koxy,

hal oal koxgktted kgm rdfrdgenycalykavandlskifiocy, aryl oxy, or aryl al koxy; 65 WO

2005/ 058038 PCT/ US2004/ 042379 R207 and R205 are independently hydrogen,

al kyl, hal oal kyl, cycl ox} fsgtlectal frivahariget a@l&Rh;,; or R2D7 and R20s may form
together with the carbon to which they are attached a 3- to 7- nenbered
ring which additionallyg éthdq%‘ztgﬁb%&P&d%t%ﬁ@f&teb%%@ﬁ?hy&%éeﬁ?@ﬁd from
ni trogen, oxygen and sulfur; Xl is selected fromnitrogen and CR212; R211
and R212 ﬁﬁ@«jﬁdependently sel ected from hal ogen, hydrogen, CN and NOZ2;
R213 is sel ect'ed from hal ogen, hal oal kyl, hal oal koxy, -S(O kCF3, and - SF5;
and h and k are indepepdentdi 38 heh! fithehh, Myl naBRlody, -s@).AN, ARcept abl e

salt thereof.
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:

R3ﬂ1 S(O)n111"_"R302
N \ :
\ N RBDS
Ar (IV)

in which
R s HN-C(S)-,
R is halogenoalkyl, halogenoalkenyl or halogenoalkynyl,

R*®  is hydrogen, amino or one of the following groups:
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14. The parasitical topical formulation according to claim1, wherein the 1-
N- aryl pyr a¥§ 2003@38p38at i ves is a conpound of the fornul a: a6 mzid R302
N R303 Ir in which R301 is H2ZN-C(S)-, R302 is hal ogenoal kyl ,

hal ogenoal kenyl or hal ogenoal kynyl, R303 is hydrogen, ami no or one of the
foll ow ng groups: 66 WO [2005/ 058038 BCT/ US2004/ 042379 Ra05 Raab --~ \N aat
\N ~N~ aar, RWS \N/\?,Sﬁlﬂ - NHR3W er e**R304 repr ts al kyl,

hal ogenoal kyl, al koxydl kyl®8r in edch dase optionallyfsubstituted phenyl or

pyridyl, 05 represents hydrogen or al kywis R306 repreSents 'hydrogen, al kyl or
I n each case optionally substituted phenyl or pyridyl and R307 represents
al kyl, al kenyl, alkinyl, 4ornyl, al kylcarbonyl, hal ogenoal kyl carbonyl or

al koxycar bonyl ;

N 306 12, S )

R*™  represents alkyl, halogenoalkyl, alkoxyalkyl or in each case
optionally substituted phenyl or pyridyl,
R*®  represents hydrogen or alkyl,
represents hydrogen, alkyl or in each case optionally
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 I, 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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Ar represents in each case optionally substituted phenyl or pyridyl, and a
represent sSWO WOFHA8A380; 1 or 2, or an acceptable salt tharcwis2eddd2iae
parasitical topical formulation according to claim1l, wherein the

formul ation further corrprlses an insect growh regulator. 16. The

parasi tical t ol calThe dmstticed depiest domenlsignt %s:ceqdmgniq clajgmel e mhichh Erthen

aryl phenyl pyrazole is fipronil, the formamdine is amtraz, the

phar mac eut¢nprises atoeast gug ﬁnlibﬁrawn ac e pwaingd mamveermidgzcdhlemﬂgfa whelginfieol
nonoet hyl ether, the crystallization inhibitor is polyvidone, the

sur f act anbeﬂzhniﬂmogemﬂlbhatiaﬁﬁﬁr apytethivéd.ant i oxi dant is butyl at ed

hydr oxyani sol e and butyl ated hydroxytol uene. 67 WO 2005/ 058038

PCTI US200410421¥.9 Alihethdd of praw gt ancipdraditividat adtivitp forpratentiy, aomillgignor t 0
claiml1, which further conprises at |east one mlbemycin or a vernectin
derivati veliminffifpogRisitea sl demaninie bfbid iif need @RZdofivelAdD bemprieh applimgiaL, or a
pyrethroid. 18.. A nethod of providing antiparasiticidal activity for

Pr event i NggreGonkhaint bt topfcal ﬁhhﬂhﬁlﬁ%dc&ﬁdﬁ%f@e%ﬂnelsto'tﬁb RaBRAT& bl Dird in
need thereof which conprises applying a effective anpunt of the top| cal

formul ati on aCfg;r leTlgH} \%}%ﬁla éd??i&ﬁftooclﬁlielsnﬁ'ﬁ@@fntﬂé 51‘351t1&a?act]tmr§t L for an

according to ¢ erein the antiparasitica CtIVIt

ext ended dur.at of fr t one nt h t bou ree nmonths. 20. The
met hod ac&bFHf ﬁloglfhga%q :ﬁ 1"raémr’il m%@%zol eis fipronil, the
;?;g‘:m ?: QESI zgoam megg) Cacior gnato Claint tﬁe ?%%I-apr)]rgazg els r%g' | es are

formamidine is amitraz, the mammal is a cat or a dog and the parasites are fleas, ticks or

both.
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