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. Control of Arthropods in Animals

The present invention relates {0 a method of control of parasites in animals,

compositions comprising a compound effective for the said control and compounds
effective against parasites.

Itis generally a goal of agronomists and vetennanans to possess suffi cient means to -
control pests, partlcularly arthropods, when they attempt to invade or attack
mammals, particulafly domestic animals and/ or livestock. A classical method of
-.contralling soc_h pests has been the use of topical and/or systemic pesticides on or in
-the domestic animal'which is being attacked. Generally effective treatments include
- theoral admmtstratlon of insect growth regulators, such as lufenuron, or antlhelm:nth
_compounds such as an ivermectin or an avermectin, or the topical application of the
- insecticide fipronil. It is advantageous to apply pesticides to animals in oral form so
as to prevent the possible contamination of humans or the surroundlng environment.
ltis an object of the present invention to provide new pesticides which may be used
in domestic animals. | ‘
Another object of the invention is to provide safer pesticides for domestic animats.
Another objeot of the invention is to provide.new pesticides for domestic animals that
may be used in lowe'r doses than existing peéticides.
These objects are met in whole or in part by the present invention.
US 5,079,370, EP-A 0,846,686, WO 98/24769 and WO 97/28126 disclose the use of
arylpyrazoles as parasiticidal agents. However, these references are completely
silent on the problem that anti parasitical agents often elicit emesis in the animal to
be protected or cured from the parasites.

In one aspect, the present invention provides a use of a parasiticidally effective,
substantially non-emetic amount of a 1-arylpyrazole of formula (1):



WO 01140195 1 . Control of Arthropods in Aninmals PCT/EP00112100 The present
invention relates-to a nethod of control of parasites in aninals,

~ conposi tions conprising a conpound effective for the sai'd contrdie ZA%t
conpounds effective against parasites. It is generally a goal of

agronomi stﬁoq,p,qmg%et erinarians to possess sufficient .meansdrgpesiBide O!
pests, particularly arthropods, when they attenpt to invade or attack
manmal s, particularly donestic animals and! or livestock. A classical

met hod of controlling such pests has beerf the use of topical and/or
system c pesticides on or in_ - the domestic animl which is being
attacked. Generally effecti v§202r eatnemts include the oral admnistration

of . insect growh regulators, sughgs |ufenuron, or antihelmnth conpounds
such as an ivernectin or an av c)qi n, or the topical application of the
insecticide fipronil. it is 2atdvanNageous to apply pesticides to animals in ,

oral formso as to prevent the pagssible contam nation of humans or the
surroundi ng :environnment. 3] ah~1bject of the present invention. to
provi de new pesticides which ma sed in donestic animals. Another .
object of the invention is to pr af er pesticides for donestic
animals. ~ Another object of the inventidh is to provide. new pesticides for
domestic aninals that nay be useB2isn | ower doses than existing pesticides.
These objects are nmet in whole qr in part by the present invention. US
5,079,370, EP-A 0,846,686, WO 98024769 and WD 97/28126 discl ose the use of
aryl pyrazol es as parasiticidal agents. However, these references are
completely silent on the problemthat anti parasitical agents often elicit
enesis in thavhemeinal to -be protected or cured fromthe parasites. In one..

o ective, . Bamat MRt ROMRE CEmte SRt b b aladng. .
formula (1): G=Bibiiriz)NIQO C(OIMIALAOPAIR 25, C(OINR,eR 05, hialoalkyl or heterocyclyl from - .
: o 'thegr'oup': T - o _

optionally substituted by Ry;

Raoz 18 8(0),Rz0a. CCs alkenyl, C,-Cq haloalkenyl, cycloalkyl, halocycloalkyt,
cycloalkyl-alkyl , C,-C, alkynyl, nitro or imidazol-2-yl optionally substituted by alkyl,
alkoxy, haloalkyl, halogen, cyano and/or nitro;

Ry is alkyl or haloalkyl; '

Ry is -OH, Rys0-, HC(O)O-, RyesC(0O)O-, RsOC(Q)0-, NH,C(0)O-, R,:NHC(0)O-,
RxsRa0sNC(O0)O-, R;0:8(0),C(0)0-, ReS0,0-, aryl-50,0-, (C;Cﬁ-oxacydoalkyloxy,
RZOSRmGN'—C(NRms)foé, RmsRmN-C(NH)O- . RZDSNH—C(NRmsj-O-, RasNH-C(NH)-O-,
RapsN=CH-0-, RygsN=C (R -O-, RyposNH-C(S)-0-, RypeR0sN-C(S)-O- ; -

Rags is alkyl, haloalkyl, cycloalkyl, halocycloalkyl, aIkoxyalkyI, haloalkoxya{kyl,

adamantyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, haloatkylaminoalkyl,

di(haloalkyl)aminoalkyl, aryt optionally substituted, hetaryl optionally substituted,



214 (i) PCTI EPOQ 12100 Wherein: R201 is cyano, C(Oal kyl, C(S)NH2,

C(NH) OR203, C(NH) SR203, al kyl, C(=NOH) NH2, C(=NNH2) NH2, C( G} Nit2e 2004

C(O NHR205, C(O) NR205R2,,, hal oal kyl or heterocyclyl from the group: N O N
N-J OD and optionally substituted by R203; R202 is S(OI, R203, C2-C6

al kenyl , - ¥9 @HOE]| oal kenyl, cycl oal kyl, hal ocycl oal kyl, prcy®Epesakiegl - al kyl
C2-C6 al kynyl, nitro or imdazol-2-yl optionally substituted by al kyl,

al koxy, hal oal kyl, hal ogen, cyano and/or m@tro; R203 is alkyl or hal oal kyl;
R204 is -OH R2050, HC(O)0-, R205C(0) O, R2450C(0) O, NH2C(O) O,

R205NHC( O) O aryi 588@:@“ 0 020-,
(A4 C So;acgggdéﬂw | oxy, ﬂs%?g%a%ﬁ?t@(ﬁ@&gg%@%w%@@%& Cefamﬁﬁg 651 %
5§

R205NH- C( NR2 R205NH- C(NH) - O, Ra05N:CH- O, R205N=C(R206)- 0O,

R205NH C( S S hal | oal kyl ,
hal ocyclcgal) k%} al kox a lei %%cgalk KOXY Q(f:@ ﬁtwg%%@ﬁﬁ%awﬂlﬁﬁﬂ%%kﬁw
) Sl l((KI i’im ln(iza: ritionadly auk§tltlatﬁdnmtbwybptldnlaalllsaahiksghtﬁmi meL optlonally substltutecil

i (hal oa a substitute etaryl” option
'subst i t ut eé P‘%Q}J‘P%g"%bﬂnﬂyy\%béﬁt}‘ﬁﬁng >F/>CT| EP00112100 3 ar ylytan k5| '
optional |y sobRLj amﬂ qumab%mﬁ gk withithé ‘ﬁﬂr%bbﬁ té %%thgf Ex@y ateh&8 a 3 10
al kenyl , C2- 6 i s al kyl, haloalkyl, cycloa

C6 al k
hal ocycl oal k§ rnenilp ay&gm"’h Reditienally mya saptain gnglor mgpe heteaid)atpms selected

substi tut ed, ﬂ@,hamy(ggé?pbk%@.] g,,yd §Mﬁ171 ituted, arylalkyl. optionally
substituted, —hetarylalk ptionally substituted; or R205 and R206 may

f ormt oget heX: Wﬁﬁlﬁﬂﬁﬁfbfl’mtmf@wn argd GH,ch they are attached a 3 to
Rou, Ray, are independently selected from haiogen hydrogen, CN, C,-C, alkyl and
NO,; . - , .
o F{m1 is selected from halogen haloafkyl haloalkoxy, -S(0),CF;, and -SF;orforms.a:
- 1ing with-R,,4; '
"Ry, is hydrogen or may constitiite together with’ R, a group of OCF,0, CF,0CF,,
CF,0CF,0 and CF,CF,0, which forms together with the carbons they are attached
- to a five to six membered ring;

and

“h, kand n are independently selected from 0, 1, and 2;
and veterinarily acceptable salts thereof for the manufacture of a medicament for
controlling parasites in or on an animal.

By the term "veterinarily acceptable salts" is meant salts the anions of whlch are
| known and accepted in the art for the formation of salts for veterinary use. Surtable
ac:d addition saits, e.g. formed by compounds of formula (1) containing a basic
nitrogen atom, e.g. an amino group, include salts with inorganic acids, for example
hydrochlondes sulphates, phosphates and nitrates and salts with arganic amds for
: ~ example acetic acid. ' .
. ~ When Ry, is OH the pyrazole structure can also be exhibited by its tautomeric form
| as pyrazolon structure. |
Unless otherwise specified, alkyl and.a!koxy groups are straight chain or branched
and are generally lower alkyl and alkoxy groups, that is having from one to six

carbon atoms, preferably from one to four carbon atorns. Generally, the haloalkyl,



7 nmenbered ring which additionally nmay contain one or nore heteroatons
selected fromnitrogen, oxygen and sulfur; X is selected fromnitrogen
and CGR212; R2,,, R2,2are independently sel ected from hal ogen3 Juyel2@@kEn,
CN, G --C3 alkyl and NO2; R213 is selected from hal ogen,’ hal oal kyl,

hal oal koxywoo94éd»kCF3, and -SF5 or forms. a ring wWth-. BEpfkpoéiaidh | S
hydr ogen or nmay constitute together with R213 a group of OCF20, CF20CF2,

‘CF20CF20 and CF2CF20, which forms toget herywi th the carbons they are
attached to a five to six nenbered ring; and h, k and n are independently

selected fro : A Lnanlly acceptabl e sajts thereof for
t he manuf act F}? %%M%A‘,% octh "Y'ﬁ %gHL@%rﬂarvélfmagi)glrgggf on gtogps. Hlalegen
ani mal . By t meansfmClyBt, end haprefeyatay Eegpidatil The Rhibsl i dhdRAHIkA@ g t he

‘ani ons of whi gn’aﬁ(r am.known and &cce ted in the art for the forhmation of
salts for vetertnary ULECUET PIHeET o8 PEMedRNAicgen aiamss predemed grorpe df by

conpounds of tHistypel iaclGls -CRNEr OCHL. Bylidak{l gritpfs G I@tl.%qgﬂ% (&8 am no
group, include, salts with morg%nl c acids, for exanple ydrocht or I des,
sul phat es, pABYRAAYDSPrETerably FoaLS3 imd cadionatems And mpyrtiecsubstitited oy one

exanpl e acet b e HalohBR Atdied Prb rﬁl{rln"@o | LHChULRGa0 al so be
exhi bited by its taut ?ameri c forrm‘% as pyré@‘cy)qtg‘ﬁggﬁcz@wé’@? a]EWI%g'éoso?rﬁervm se
speci fied, aBrRy¢ralivgubstitesg by froopeneatocivet nakbgint atoins] prefuratily #OANRRE toRAAT €
generally lo _an koxy aroups,. that is having fromone to siXx
car bon -at ons?qg%g’g}f"g‘%’ﬂ?‘y%@b&eS’ﬁg%{"B"'?%aﬁonbsa?rﬁ&ﬁetgFﬁﬁs: General ly, the
hal oal kyl , 3Inicorep@iris MEo@kA4 Q18R fBlIdeEmY ERQ:%ﬂe%@Qadﬁ?A@aﬂe‘ﬁfMdéd!d
hal oal kyl am fr'lo roups gav ‘r%@one to four carbon atons. Hal ogen neans F,
d, Br, and ,“%PBF@?S ?X‘F?qﬁ@ ybis cysleprepyineihilhl  and hal oal koxy and o
an example of cycloalkoxy is cyclopropyloxy;and _ “> |
. an example of alkoxyalkyl is CH,OCH,-.. .. -~ .. - o
- Generally, in dialkylamino or di(haloaiky!)amino radicals, the_al‘kyl and haloalkyi
groups on nitrogen may be chosen independently of one anbther. o
‘Generally, the term “aryl” means a carbocyclic aromatic radical having preferably 6
to 14, in p_articular 6 to 12, carbon atoms, for example phenyl, naphthyl or biphenylyl

preferably phenyi;

the term “heterocyclyl” preferably a hetaryl or heteroaliphatic ring system, “hetaryl”
preferably being understood as meaning an aryl radical in which at least one CH
group is replace_d by N and/or at least two adjacent CH groups are replaced by S,
NH or O, for example a radical of thiophene, furan, pyrrole, thiazole, oxazole, .

imidazole, isothiazole, isoxazole, pyrazole, 1,3,4-oxadiazole, 1,3,4-thiadiazole, 1,3,4-
triazole, 1,2,4-oxadiazole, 1,2,4-thiadiazole, 1,2 4-triazole, 1,2,3-triazole, 1,2,3,4-
tetrazole, benio[b]thiophene, benzoib]furan, indole, benzo|clthiophene,

benzo[cjfuran, iscindole, benzoxazole, benzothiazole, benzimidazole,

benzisoxazole, benzisothiazole, benquyrazoie, benzothiadiazole, benzotriazole,
dibenzofuran, dibenzothiophene, carbazole, pyridine, pyrazine, pyrimidine,

pyridazine, 1,3,5-triazine, 1,2,4—triazine, 1,2,4,5—triazine, quinoiine, isoquinoline,
quinoxaline, quinazoline, cinnoline, 1,é-naphthyridine, 1,5-naphthyridine,
1,6-naphthyridine, 1,7-naphthyridine, phthalazine, pyridopyrimidine, purine, pteridine

or 4H-quinolizine; '



hal oal kyl am no groups can bear one or nore hal ogen atons; preferred groups
of this type include -CF3 and - OCF3. Cycl oal kyl groups generally. have from
'3‘to 6 carbon atons, preferably from3 to 5 carbon atons and #ayn$@004
substituted by one or nore hal ogen atons. Preferably in, conpounds of
fornula (IWOOE4MSA groups are generally substituted by froxmPomiezide0 five

- hal ogen atons, preferably fromone to three halogen atons. Chlorine and
fluorine atons are preferred. In conpourgls of fornula (1) the follow ng
exanpl es of radicals are provided: An exanple of cycloalkylalkyl is

exanpl e of Pt e ReRIGARNEIL s Ko PRt by R Rpdaln "
di (hgl oalhkwh)czilrﬁtri%?rtmdmn t?rhélsae;hdgd:echmdo Ba:lr(aagrllﬁllyrb Nmﬁﬁﬂlp&son ni t rogen
Toans a caPBaobEN T A o (e kel (6-Coakeiuiany.

parti cul ar (®,- Cgalkaxyoaai‘.wn atons, for exarrpl e phenyl, naphthyl or

bi phenyl yl pref erably enyl the term "heterocycl yI preferably a hetaryl
et or oalg RUEFEUSR iR SHERine Yetiows pphate, eiaaibhglon Srometingtel st 00d as

_ rreanl ng anhafeybeyché hﬁ%lsyétan%aﬁrbeaéroblﬁéé brd Rt egri‘m 'éf?)ggﬁ A ﬁﬁl (3/%% by N

and/or at-|east tw adj acent groups aré repla for

exanpl e a Fila(%t,(éal)albﬂat'mﬂ%;ﬁﬁeﬁéa‘wu {GnC.)pyalaatityl, (Cﬁ-m‘zmﬁﬁyl?mol)alkoxy
dazol 3, 4
| . SRR SR CasRUBEAL By 02 S o
% 2, 4[ L ]r } aﬂq]adgylsn(ljmxlyﬁ{C{-Ca)abdyBulfdnﬂ , Bhefyt, baﬁzfyﬁml[eﬁo?)bﬁﬁmhéﬁéiy gp,lhene
enzo u ol e en Nnzo| C ur an 1 SOl N
benzoxazol H?Qé:z(g’l* g‘z f%{&ﬁ@ Ei'@”y 'ﬁ‘éﬁﬁt?@ﬁwﬂi keteeyslyitie Br azol e,
benzopyr az ﬁéﬁro@%@!tﬁ&Wit@@lr@ZpUs@»bié)%ﬁéﬁé b ABRL, Gn theXd43810¢ i atso v

di benzot hi gphené, “carbazol €, pyri di ne, pyrazine, pyrim gl ne, perél%m ne,
1,3, 5- t r'i adhe@aximuyn pumbes of, iydrogen aorgs tnrthazilknrbradwalsmd the radis:dqw nol i ne,

ok e SRR g AT o e UL BN e B S 7
purine, -pt #rihdiavent that thaesguuhstitilents @are ©, 30k 00y MAD Dol BO A% :
PCTI EPCQO 1%&8&"5; and where one or two aiiphatib carbon units in these fused ring systems,
such as, for example, the indane, di-, fetra- or ‘decahyd‘ronaphthyl or
benzocycloheptane system, may be replaced by heteroatom units such as oxygen or
sulfur and where one or mare, in the case of fluorine also up to the maximum
number of, hydrogen atoms on the aliphatic carbon atom units can be replaced by
halogen or (C,-C,)alkyl. | |
It is also to be understood that enantiomeric and diastereomeric forms of the

) - compounds of formulae (l) and salts thereof are embraced by the present invention.

By the term non-emetic is meant a compound that does not generally elicit émesis
from the animai when a protective, preventative or cleaning dose is administered to
the animal. By the term emesis is meant vomiting. Generally an emetic substance
elicits the said emesis in less than 24 hours after administration, preferably less than
8 hours, more preferably less than 2 hours. Generally when the -compounds of the
invention are administered to a populatidn of animals, more than 70% of the animals

are free of emesis, preferably more than 80%, most preferably more than 90%.



-5 and the term"heteroaliphatic ring systeni preferably a (C3-C3)cycl oal kyl

radtcal in which at | east one carbon unit is replaced by 0, S or a:group

NR and R is hydrogen, (C, -C4)alkyl, (C, -C4)al kanoyl, 3 June 2004

(C, -4) al koxycar bonyl, (C,-C4)al kyl sulonyl, (C,-C4)al koxy or aryl; The

- subst i t uenv® dileéds whi ch the various aliphatic, cycloaliphatiErooasieeati c and

heterocycllc ring systens can be provided are, for exanple, halogen, nitro,

cyano, - (Cl- &) al kyl ami no, (C, -C4)al kylg (C3-Cg)cycl oal kyl,

(C, - C4)tri al kyl silyl, (C, -C4)al koxy, (C, -C4)al koxy-(C,-C4)aikyl,

(G, -C2) al koxys L kylthig, (C, -~

4) al kyl sul fin f&a%%aﬁji &E?%y‘%ﬁ’ﬁ‘?‘ﬁ@?e X’bgﬁ?ﬂll phenoxy,

hal ophenoxy, (C, - C4)al kyl phenoxy, (Cl C4) al koxyphenoxy, phenyl t hi o,

‘het erocycl yl hetero i O erocyclyloxy, it bein ossi ble for

one or nore, Ren's fF a?é%ﬁk Qfg NHe E‘ih%&(uﬂ%'\"yf’hg("rm”ﬂg' nunber. of, .

hydrogen at o, iNSIORRALIOC.[akinyRIcs, b ddikeriyR H@isbiRy, HQW;W” efromto
ere

be repl aced by hal ogen, erably chlorine or uori ne, in the
“event that tﬁé@%ﬂ%ﬂtﬁlﬂ'tﬁeﬁwﬂwﬂ (C -C4)alkyl, they may also be |inked .
cyclically a@ \[gﬁglk Mo al i phatic car bon units in these fused ri ng
syst ens, such’ or exanpl'e, the indane, di-, tetra- or

ﬁecahydr onapdea}d -, Rz U@j@h@hé@g@@)ﬁsyeg%mw rimlesza(qu»d)aclve;grxllfaaxc:(0)0F1
eteroatomu X sul fur an ere one or nore, in the
case of fluo e%eméﬁ@’)g’; @@y‘:ﬁﬁicgé)((i)wum nunber of, hydrogen atons on the
al i phatic cargeis alkgirhalohiksl, 6adodneyl  RAGAGRAIKY alkbﬂi/émrhafpcsau(&yaﬁgh) al kyl. 1t

is also to be und ?Od that_ enantioneric and di astereomeric fofns of the
conpounds of arfmﬁﬁ@ea fylgminpalkyla fiakviamaipeadkyl dhalodiierinealiyl ¢ he present

invention. Byjkhdigaik§iiammean@retic is meant a conpound that does. not
generally elicit enmesSis fromthe animal when a protective, preventative or,
cl-eani ng dos®&aisds Aliwi hilsalkyleaydasliyl, H@I@amcmwl Iﬁ(OKYﬂile,e“lahaihmya&yi s meant

vom ting. Cenegal d enesis S
than 24 hourgﬁgﬁé¥d§ dth i s rat%%%& g}ue‘ é C%'atheygr%%#ﬂc? Hr?o:?eg) R
preferably | é’srsembamdmdgommsh adidmemaﬂlyl maymmnamhmecmmimw mdterodtodselected

i nvention. arfre adgn nistered to a| opul ation of aninals, nore than 70% of
the ani mals T"SFEVHPERN.AXYARRERd SUllet er abl'y more than 80% nost preferably

nore than 90%, iskseletied #BRfnitrogen and C-R,.,;
Ra11: Ryyp are ihdependently selected from halogen, hydrogen, CN, and NO,;
R;ys is selected from halogen, Vhaloalkyl, haloalkoxy, -S(0),CF,, and —SF,
R, is hydrogen;
and

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

Further compounds of formula (1) which are preferred according -to the ﬁresent
invention are those wherein:
- Ry is cyano;
Rapz is S{O),Rz0ss -
Rz is alkyl or haloalkyt;
R4 is OH or R,0;
X, is selected from nitrogen and C-Rz,;:
Rz, and Ry, are independently selected from halogen, hydrogen, CN and NO,;
Rz is selected from ha!ogén. haloalkyl, haloalkoxy, -S(O)kCFs, and —SF;; and



WO 01/40195 6 Preferred conpounds of the formula (1) are those wherein:
PCT/ EPOO112100 R201 is cyano, C(Oal kyl, C(S)NH2, al kyl, C(=Riddip&\R0br
C(=NNH2) NH2; R202 is S(OhR203, C2-C3 al kenyl, C2 C3 hal oai kenyl

cycl oal kyl, hal ocycl oal kyl, cycloal kyl -al kyl , C2-C3 al kynyl; R203 is

al kyl or W&yl ; R204 is -OH, R2050, HC(O O, R205C(EyTZEP60R2060C( O) O,
NH2C(O O, R205NHC(O) O, R20$R2ZQINC(O O, R205S(0,,C(O O ; R205 is alkyl,
hal oal kyl, cycl oal kyl, hal ocycoal kyl, alkoxyal kyl, hal oal koxyal kyl,

am noal kyl, al kyl am noal kyl, di al kyl am noal kyl , ' hal oal kyl am noal kyl ,

di (hal oal kyl ' =zl I I kyl , cycl oal kyl ,

hal ocycl oal}‘l’l<a3)r/]lillf’R g‘%ﬁhé%ﬂ%?”ﬁ%?@&ﬁﬁﬁly% E%I-na%r R2b6. and R2as may form
together with the nitrogen to which they are attached a 3 to 7 nenbered

ring which di.tionall ont ai.n one or. nore heteroatons selected from
ni t rogen, 3@‘3385?%8"%3’?]‘ %Bﬁ%“%*‘} q?§h%@Weéﬁ?téﬂvq‘?‘BﬁPFﬁf?‘P@b’éﬂﬁVﬁrﬂﬂeCng@; R2, 1,
R272 are i otitedoltarihg Yeseteect ed from hal ogen, hydrogen, CN, and NO2; R213
is select e%’; rom hal ogen, hal oal kyl, hal oal koxy, -S(O) kCF3, and -SF5 R214
i‘s hydrogeRz &ne¥@™R: "k and n are independently sel'ected fromO0, 1, and 2.

Furt her CO@QWNQGH&H r ?at\{lle*]bF\Ahi ch are preferred according to the
present invention arée those érdin: R201 is cyan;: R202 is S(O hR203:

R203 i s al Ryh and Ralaoaindgpendertighalage@H or R2QBO, X1 is sel ected from
ni t rogen a%?\lfs%-?’ 2; R21 and R2i 2 are independently sel ected from hal ogen,
hydr ogen, nd2NR02; - : _

: R.:5 is haloalkyi, haloalkoxy or —-SF;; or

- hisOor1,or2.

- Afurther embodiment of the invention includes compounds of the formula (1), with -
the proviso that if Ry is CN and Ry, is S(O)Rys then Ry, is not Ry or RygRaiN-
C(0)-O-. g - I ' '

In another aspect of the present invention there is provided a use according to the

first aspect wherein the medicament comprises a +arylpyrazole of formula (11);

(n

wherein:

R, is cyano, C(=S)NH,, C(=NOH)NH, 6r C(=NNH,)NH,;
Ry is S(O)Rys ' '
Ry, is alkyl or haloalkyl; |



8213 is sel ected from hal ogen, hal oal kyl, hal oal koxy, -S(O kCF3, and - SF5;
and- 3 June 2004 WO 01/40195 7 h and k are independently selected fromO, 1,

and 2. PCT/ EP00/ 12100 The conpounds of forrmula (1) of the pre§éﬁﬂ92ﬁ%nt|on :
~preferably have one or nore of the follow ng features: R201 is cyano; R2.

i s hal onet ferably CF3; R21 and R2,2 are independe en; X
Is CGR 2; Eﬁ%"’?‘éghal oal kyf, hal oal koxy or -SF..; or hi sgé*[%mgﬁ 09

further. enbodi nent-ofthe invention includes conmpounds of the forrrul a (1),
with the proviso that if Rza, is .C>11.8nd R202 is. S(O nR2p3 then R2o04is
not R2(,50 or R2a5R sN- C(Q-O. In another aspect of the present invention
there is prRyiioH, aHCH@)GC B0y, RQSGG:(@)OilegmzsaGO@I—OV\beRgS(OLOéD)O-

Cyano. o =ik brpafisVehaie Reirelenssh mhswyala tylmbaali i< al ky

hal oal k OH, HC(O O, ,
gz . c? O;)g yéngzaSr%aC( naaé’@@&gi \éﬂuﬂdémla@taﬁiwoﬁmgm@%?mﬁoﬁ% ISRZ o gl(k)yl

hal oal kyl , '@gl@elbﬂamoaﬂw&Qs@@@ﬁt&wmoaé\wk@W@pkwa"yﬁab%uﬂedxwawy|
adarmnt 3! SHRTBY Khooitgkaal i onlthnan ekl aragnl o |
hetaryl opsubshibitéd, GrGsalkenyl c@h-Caalltingl kyl optional |y substituted,
hetaryl al kyclnr t%):nt 'rSHﬁ‘é hy may form together with the nitrogen to which they are attached a 3
to 7 membered ring which addmonally may contain one or more heteroatoms
 selected from nitrogen, oxygen and sulfur,; - . o
X is selected from nitrogen and C-R;,; ' i

R, and R32 are independently selected from halogen hydrogen CN C -C, alkyl and -
NO; : o
R, i is selected from halogen, hatoalkyt, haloaikoxy, S(O)rCFs, and =SF, or forms a

ring together with Ry, ; ' -
R,, is hydrogen or may constitute together with R,,; a group of OCF,C, CFZOCFE,
CF,0OCF,0 and CF,CF,0, which forms together with the carbons they are attached
‘to a five to six membered ring;

mis 0, 1 or2; _

ris selected from 0, 1, and 2;

and veterinarily acceptable salis thereof;

provided that if R,, is cyano then R,, is not RygR,-N-C(O)-O-. )
Preferred are compounds of formula (11), )
wherein:

R,, is cyano, C(=SINH,, C(=NOH)NH, or C(=NNH_,)NH;

R,z is S(0),Rys: |

R,; is alkyl or haloalkyl;

Ry s OH, HC(O)O-, R;C(0O)0-, Rs0C({0)0- or RS(0),C(0)0-;

R,5 is atkyl, haloalkyt, cycloalkyl, halocycloalkyl, alkoxyalkyi, haloalkoxyalkyl;

X is selected from nitrogen and C-R,,;

R,, and Ry, are lndependentiy selected from halogen hydrogen, CN, C,-C, alkyl and

NO,;



substituted, C2 C6 al kenyl, C2-C6 alkinyl; or two groups R25 may form

t oget her vmth the nitrogen to which they are attached a 3 to 7 menbered
ri-ng which additionally nay contain one or nore heteroatons 3dWR&24 from
- nitrogen, oxygen and sulfur; X is selected fromnitrogen and C-R32; R31 and
R32 are inWeppedent|y sel ected from hal ogen, hydrogen, G‘ﬂ,c‘lﬁ;m@&md kyl and
NC2; R33 is sel ected from hal ogen, hal oal kyl, hal oal koxy. -S(OrCF3, and
=SF5 or forms a ring together with R ,4,4 R34 is hydrogen or may
constitute together with R213 a group of OCF20, CF20CF2, CFZOCF2O and

i ve to s TRRserairy oy edectt floshf, RIbRRBR, SN ca™ rifs o, 1. and 2

and veterinariiy accept able salts thereof; provided that if R21 is cyano

then R24 is nottﬁz lt\l- rred arec ounds of forrrula(ll)
wher ei n: 893?1%90 &:é]g)qwntave H8e 5 Preyid: ??NIH?”“ fgrmgla

S( O nR23; ¢l€saﬂ|tkﬁfﬂ Pés hdlefmlefork ; [ﬁ%‘i@@@

R250C( O) O Rﬁ? = s% ; Res ldgﬁafofyﬁ?ﬁggﬁolﬂg\%ﬁ cycl oal o(%nd °

hal ocycl oal Ik 1'(%146%8‘2*9‘9“0@ riflupeaneihKehgayl ks cyanod-rilugeneethythio-6om ni t r ogen

and C R32; Iﬁé &gﬁﬂgﬁ%gre I ndependent |y sel ected from hal ogen, hydrogen,
CN, Ci1-C3 al 3 June 2004 WO 01/40195 PCT/EPOQ 12100 9 R33 is

sel ected from hal ogen, hal oal kyl, hal oal koxy, - S(O)rCFS and -SF5 In

?cn)(r)mle; as p%\CﬁthP\fer Brba orrad’ (§aesnst cn‘I c'?:‘r/nep'g[ulngs oI’ %%‘rngla (ﬁ) greqt}qose whgret gompound of

. , R, is cyano;

P Ry 15 S(0)Ras

R, is haloalkyl, preferably CF;
R R, is OH;

- X is selectéd from nitrogen and C-Rg,;

Rs, and R;, are independently selected from halogen,
* Rgy Is selected from halogen, haloalkyl, haloalkoxy, ~S(0),CF,, and —SF;
. m and r are independently selected from 0, 1, and 2
with the proviso that the compound is not 1-(2,6-dichloro-4-trifluoromethylphenyl)-3-
cyano-4-triffuoromethyithio-5-hydroxypyrazole. |

in a further aspect of the invention the following groups of compounds are provided:
Compounds of the formula (1), wherein

9 Ruy 18 C{OINHy, C(OINHR xg, CAOINR eRiss, C(OIN=S(Ryze), haloailkyl or
i heterocyclyl from the group:

/N\‘ o N N /N\

RGO G

N o/ b A
aptionally substituted by R,p,.

Compounds of the formula (1), wherein



"~ June 2004

(II) or salt thereof as hereinbefore described mnth t he proviso that the
conpound is not

1- (2, 6-di chl oro-4-trifl uoromet hyl phenyl Y3- cyano- 4- trlfluorone$Hmeﬁ@Qﬁ5
hydr oxypyrazol e. A further preferred class of conpounds of fornula (I11) are

t hose whergbiudds . IS cyano, R22 is S (O )nR23; R23 is fadssiabiibo
preferably CF3; R24 is OH X is selected fromnitrogen and C R32; R31 and

‘R32 are independently selected from hal o@e .R3a is selected from hal ogen,
hal oal kyl , hal oaI koxy, ~S(0O,C 73, and F,; mand r are independently

i el( (Zact3 egl 1(‘:;” 282r t r | W%%rog"z"é?ﬁgﬁb?ﬁlﬂggvl%&%ﬂeg %y a‘iky? a&ongohuar{]galkﬁ t?acl)ogen

cyano- 4-t rigyanornitret hyl t hi o- 5- hydr oxypyrazole. In a further aspect of the
i nvention the follow ng groups of conmpounds are provided: Conpounds of the
formula.(]), wherein R201 is C(O NH2, C(O NHR205, C(O NR20sR206,

(O N=5( RZ(BOrﬁpodr&!sQﬁﬂtifé’forﬁnhla (retvpepgycl yl fromthe group: L.NNN- O7? a=

and option y. substituted R203. Compounds of the formula (1), wherein 3
%u«di&@ 050 p@fﬂéﬂ@r&@m@%@@am@zlw@m RifRaN-CNRII@-; 2- v .

optional ly gubkst I@mﬁ:; Y R G oge cyano, mtro
Conpounds o? 'ltpf]eNforrml(g NHC& %%EJ@Q%@Q& 205 @T‘ 2n20-, '
C7) - oxacyc|RaNa@(Bxy): ORMBIGB{S@(CNRWNMC(SFOQSRZOGNC(NFD o ,
R20$NH C( NR205) - 0- -, R205NH C(NH) - 0-, R2GBN=CH O,

Compounds of the formula (1), wherein _
Ry, constitute together with R, a group of OCF,0, CF,0CF,, CF,OCF,0 and

CF,CF,0, which forms together with the carbons they are attached to a five to six ;iif'i""
membered ring. - -

The compounds 1 -(2,6-dichloro-4-triflucromethylphenyl)-3-cyano-4- y
trifiuromethylsulfiny!-5- hydroxypyrazoie and 1-(2,6-dichloro-4-triflucromethyiphenyl)-

3-cyano—4—tnﬂuromethylsulfonyl S-hydroxypyrazoie are highly preferred compounds
according to the mvent:on ’

The following compounds of formula (1) are preferred according to the present
invention as listed in Tables 1 to 3. The Compound Numbers are for identification
. purposes only. The following symbols are hereby defined: Me means methyl; Et
. means ethyl; n-Pr means n-propyl; i-Pr means isopropyl; n-Bu means n-Butyi; and
Ph means Phenyl.



R205N=C(R20s) - @, R205NH-C(S)-O, R205R206N-C(S)-0-. Conpounds of the
formula (1), V\/nerel n R214 constltute together wth R213 a group of OCFzOQO
CF20CF2, CF20CF20 and CF2CF20, which forms together with t he3dHR®3PR4 t hey
are attached to a five to six nenbered ring. The conpounds

1- (2, 6-di »loariornsd-trifl uoronet hyl phenyl)-3-cyano 4- . PCT/EP00/12100
trifluronmethylsulfinyl-5-hydroxypyrazole and 1-(2, 6-dichloro-4
~trifluoronethyl phenyl)- 3-cyano-4-trifl ﬂ{omat hyl sul f onyl - 5- hydroxypyrazol e
are highly pref erred conpounds accordihg to the invention. The follow ng
conpounds % qrrrul a (1) are preferred according to the present invention
as listed LIeabl es 1 to 3. The Conpound Nunbers are for identification
pur poses OGbynpo'ﬁh&s bbicrauiany m&ﬁl@maﬁ 8ydmer ROy isdsbiped;, |é\/§| eans.dget hyl

Et neans %@hY n- Pr rreans n ropyl; i-Pr neans isoproépyl; n-Bu neans
n-Butyl ; PR and SFs3 June 2004 . WD 01/40195 PCT/ EPOQ 12100 11
Table 1 Co Nig ano; R202 is SCF3; R211
is C, X1 ?E%IC% %%fé%ﬁ??ﬁbﬁﬁbg)ﬁé% H @gﬂ%r&gﬁ Phys. data: nelting
point (C) or NWVR (1H, "F-NWR, ppm Oorrpound Oorrpound (R213= CF3). / Nunber
R2. 1Phys. data (R213:(R213:SF5) 1-11-20H19F: -44.9 -63.8 ppm 2-12-20venp.
83 :

Compound | Compound | R, Phys. data

Number Number '

(R,rs= CF.) (R213-SF5)

11 12 OH 19F: 44.5 63.8 ppm
o I 2-1 2-2 -{ OMe mp. 83
) 31 32 Ot T Tp. 108
| N 2 oPr '

B 152 OPr
186-1 6-2 O-n-Bu

71 172 OCH,0OMe

81 82~ [OCHCHOMe

81 92 OCH,OEt

101 102 OCH,CH,OFEt

171 112 OC(O)vie
N 124 122 OC(O)ET
S 132 | oCOmPr
- 34 1142 OC(OH

151 152 OG(ONH,

16-1 162 OC{O)NHMe

171 172 OC(O)NHET

181 182 OC(O)NFnPr

191 192 “TOC(ONMS, mp. 126




 3-13-20Etrnp. 105 4-14-20Pr 5-15-20-i-Pr 6-16-20-n-Bu 7-17- 20CH2O\e
8- 18- 20CH2CH20Me 9- 19- 20CH20Et  10- 110- 20CH2CH2OEt  11- 111- 20C( O) Me
112-112-20C( O Et 13-113-20C(O) n-Pr 14-114-20C( O) H 15- 115- 20C( Cp Njupe 2004

16- 116- 20C(O) NHMe 17- 117- 20C( O) NHEt 18- 118- 20C( O) NHnPr .
19- 119- 20C@diB@EP. 126 3 June 2004 WO 01/40195 12 Tabl e FciéFobisiosY 12100
Conmpounds of formula (1) wherein R201 is cyano; R202 is SOCF3;, R2" is O,

X, i.s Gd, R14 is Hand R273 is CF3 or_SF5. Phys. data: nelting point (O)-

or NVR ('H, 19F-NVR, ppm) Conpound Conpou Nunmber Number R254Phys. data
- Table 2 | |

Compounds of formula (1) wherein Ry I8 cyano; Ry, is SOCF,; R,,, is CY, X, is C-Cl,
Ry;. is H and Ry, is CF, or SF,.
Phys. data: melting point (°C) or NMR ("H, *F-NMR, ppm)

a

| Compound | Compound | Ry, Phys. data
" | Number Number
(Ross= CFs) | (R,s=SFy) |
13 14 “TOH “[mp. 185 s
23 24 OMe mp. 136 | w0
33 34 |[om mp. 157
(a3 |44 _Jorr
158 |54 [o%Fr
6-3 64 | O-nBu
7-3 |74 . |OCHOMe
83 84 ~TOCHA.CH,OMe
93 o4 "OCH,OEt
703 104 OCH,CH,OE
713 114 ONa 19F: -60.9 -72.6
13 124 [OCOE )
13-3 13-4 OC(On-Pr
REr=mm 4% OC(OH
153 154 “OC(ONH,
1163 164 OC(O)NEMe
73 174 OC(O)NFEL
[18-3 84 | OC(O)NHnPr
83 |74 OC{O)NMe, _



(R213= CF3) (R2, 3=SF5) A-31-40Hnp. 185 2-32-40Menp. 136 3.33-4CEtnp. 157

-~ 4-34-40Pr- 5-3.5-40-i-Pr 6-36-40-n-Bu 7-37-40CH20OWe 8- 38- 40CH2CH2OMe

1 9--39- 40CH20Et 10- 310- 40CH2CH2OEt 11- 31140Nal9F: -60.9 -72.6 13491©20% O Et
13-313-40C( O n-Pr 14-314-40C(O)H 15-3. 15-40C(O) NH2 16- 316- 40C( O NHVe

17- 317- A08¢&)iddigs 18- 318- 40C( O) NHNPr  19- 319- 40C( O) NVe2 t pcBmEdonme168004 . WO

01/40195 13 Tabl e 3 PCT/ EPOQ 12100 Conpounds of formula (1) wherein R201 is

cyano; 8202 is S2CF3; R2ilis d-, X, g CGC, 8214 is Hand R213 is CF3

or SF5. Phys. data. nelting point (C) or NWR (1H, 19F-NWVR, ppm Conpound

Conpound  Table 3 '

Compounds of formuia (1) wherein Ry, is cyano; Ry is SO,CF5; Ry, is Cl, X, is C-CI,
- Ry, is H and Ry, is CF; or SF.
Phys. data: melting point (°C) or NMR ('H, ™F-NMR, ppm)

Compound | Compound- | R,y Phys. data
- Number . | Number _. |
P | (Ru= CFy) | (Rya=SFs) | ,
w0y o [1B [1% [OH  |19F. 638 798 ppm
o125 0 126 [OMe - |'mp. 151
35 {38 |om ~{mp. 132
(a5 [48 - OPr
55 |56 |o+Pr.
65 166 O-n-Bu_
75 7% OCH,OMe
85 86 OCH,CH,OMe
o5 96 OCH,OE
105 106 OCH,CH,OEt
115 7% [ocOVe
) - [125 126 | OC(O)Et
T 136 OC(O)-Pr
14-5 146 GCOH
155 1156 “OC(O)NH,
16-5 1166 OC(O)NHMe
175|176 | OC(O)NHEL
185 1866 | OC(O)NHnPr
1195 196 OCG(O)NMe,




- Nunber Nunber R204Phys. data (R213= CF3)(R2, 3=SF5) 1-51-60H19F: -63.8

1-79.9 ppm 2-52-60venp. 151 3-53-60Rnp. 132 4-54-60Pr 5-55-6-0-i-Pr
6-56- 60 n-Bu 7-57- 60CH2OMe 8- 58- 60CH2CH20OMe 9- 59- 6OCH2 OEt 3 June 2004

10- 510- 60CH2CH2COEt  11-511- 60C( O) Me 12-512-60C( O) Et 13- 513- 60C( O) n- Pr

14-514-6 4 15-515- 60C(O) NH2 16- 516- 60C( O) NHVe 17-517-

18-518- 6%@@3@? 19-519-60C( O NMe2 3 June 2004 WD 01/ 40‘?@%?%00112100 :
14 Table 4 Conpounds of formula (1) wherein R20l1 is al kyl or hal oal kyl ;

R2a2 is SohR=3; R211 is C, X, is CGd,™214 is H and R213 is CF3 ;

Table 4

Compounds of formula (1) wherein Ry, is alkyl or haloalkyl; R, is SORus: Ryyy is Cl,
Xy is C-Cl, Ry, is H and R,,5 is CF; ; ' *
Phys. data: melting point (°C) or NMR ('H, *F-NMR, ppm)

Compound | R, Ry ' Raos Phys.Data
- {No
-7 JcH,  [SCR, OH "|19F: 45.9 -63.5 ppm
27 CH, SOCF, OH ' ,
37 CH, SO,CF, OH | " | )
- {47 |CH; ~ ISCCIF, OH- 19F:-30.4 -63.7 ppm ) '
|57 |cH,  |SOCCIF, |OH R -
6-7  |CH, SO,CCIF, |OH
7-7 CH, SCCI,F OH
187 CH, SOCCLF  |OH
9-7 CH, SC,F, OH
10-7 CH, SC,H, OH
117~ |CH,  |SCF, OMe
127 - |CH, SCF, | OFEt
137 CH, SMe OH
147 C,H. SCF, OH
15.7 CF,  |SCF, OH
16-7 CHF,  |SCF, ~JOH RN
[177  _[CF, _ |SOCF, OH sl
18-7 CF,  |SOLCF, OH ' |
19-7 CF,  |SCCIF,  |OH
20-7 CF, SCCIF OH




Phys. data: nelting point (C or NWR ('H 19F-NVR, ppm) Conpound

R20; R202R204Phys. Data No 1- 7CH3SCF3OH19F: -45.9 -63.5 ppm 2- SHSSOCF30—|
3--7CH3S2CF3CH 4- 7. CH3SCCl F20H19F: -30.4 -63.7 ppm 5- 7QH3S

6- 7CH3SO2CCl F20H 7- 7CH3SCCl 2FCH 8- 7CH3SOCCI 2FOH 9- 7CH3SC2F50H - -

10- 7CH3SC2H50H 11- 7CH3. SCF30We 12- 7CH3SCF3CEt 13- 7CH3SMeCH 14- 7C2H5SCF3CH
15- 7CF3SCR8@h/ddi95/ CHF2' SCF30H 17- 7CF3SOCF30R 18- 7CF3SOR2 Clpg@rtroo/12100

19- 7CF3SCCI F20H 20- 7CF3SCCl 2F .. OH 3 Jungy 2004 WO 01/ 40195 15 PCT/ EP00112100
Tabl e 5 Conpounds of formula (I) whérein RMs SO, , R203; R211 is C, X is
cGdad, R214|‘db1‘e‘5| and R2131S CF3;

Compounds of formuta (1) wherem Rapz 18 SOyR4s R4 is Cl, X, is C-Cl, R,,, is H and
R,.sis CF;;

Phys. data: melting point (°C) or NMR (1 19F—NI\:IR, ppm)

ngpound Rao4 R0z Rao4 Phys. data
1-8 CONH, SCF, OH mp. 197
2-8 CONH, SOCF, OH
3-8 CONH, ' S0,CF, -|OH

o 4-8 CSNH, SCF, OH mp. 150

o 58 = |CSNH, SOCF, OH

V_;f?'_.‘-‘-,_j_:':‘_) . |6-8 ~ |CSNH, SO,CF, [OH

Co 7-8  |CONMe, . SCF, OH -

8-8  |C(NOH)NH, - |[SCCIF, |OH mp. 156
. ]9-8 . [C(NOH)NH, - SCF, -OH mp. 184 ‘
- [10-8 COCH, SCF, [OH . |19F:-445 -61.7.

11-8 COCH, SCCIF, |OH 19F: -294 61.0
12-8 CONH, SCF, ~ jOEt '
13-8 CONH, SCCIF, -|OEt
14-8 Oxadiazolin-3-yl |SCF, OH
15-8 Oxazolin-2-y! SCF, OH
16-8 CON=S(iPr,) SCF, OH
17-8 CON=8(iPr), SOCF, OH
18-8 CON=S(iPr), SO2CF;, |OH

: 19-8 CONH, - SCF, OMe  |mp. 148-151

= 20-8 ' '

)



Phys. data: nelting point (C or NVR (H, 19F- NVR, ppm Conpound

R2., RR02R204Phys. data No 1- 8CONH2SCF3OHmp. 197 2- 8CONH2SOCF30H

3- 8CONH2S02CF30H 4- 8CSNH2SCF30HND. 150 5- 8CSNH2SOCF30H 6- 8CSNHR $epac? s

- 7- 8CONMe2: SCF30H 8- 8C( NOH) NH2SCCI F20Hnp. 156 9- 8C( NOH) NH2SCF3- CHnp. 184. .
10- 8COCH3S¢ébofaddigdF: -44.5 -61.7 - 11- 8COCH3SCCLF20H19F: . p29mEbo0/21000

12- BCONH2SCF30Et 13- 8CONH2SCCl F2CEt . 14- 80xadi azoi n- 3-yl SCF3COH

'15- 80xazoi i n-2 y1SCF30H 16- 8CON=S(i Pr2) §gF30H 17- 8CON=S(i Pr) 2SOCF3CH

18- 8CON=S(i Pr) 2S2CF30H 19- 8CONH2SCF3OMWEnp. 148-151 20-8 3 June 2004 WO
101/ 40195 16rdpid6EPOX 12100 Tabl e 6 Conpounds of formula (1) wherein R2., is
CN,. R202 is SOL1IR2@; R211 is d, X, is CGCl, 8214 is Hand R211 is.CF3;
Compounds of formula (1) wherein R, is CN; R, is SORya Ryqis C, X, is C-Cl,

Rz, is H and R,,; is CF, ;
Phys. data: melting point ("C) or NMR ('H, ®F-NMR, ppm)

Compound [Rp, . |Ron Phys. data
No
1-9 SCCIF, OH 19F: -30.7 63.7
2-9 SOCCIF,  |OH
139 SO,CCIF, |OH
49 SCCLF __ |OH e
59 SOCCLF  |OH |
169 SO,CCLF__|OH
(78— |8c,F,_ _ |on
89 [SCHCF, |OH
99 SCCLCF,  |OH
109 SCCi,CH,  |OH
119 SCH, _ |OH (1R 1.25,3H;
| 2.71,3H; 7.72,2H;
12-9 SCHF, OH
13-9 SCCIF, OEt mp. 81
14-9 _ |SOCCIF,  |OEt mp. 161
15.9 SCCIF, OCONMe,
1169 SCCiF, - |OCO®Bu ,
178 SCH, oH mp. 66 | )
{189 SCH, ~ |OCONMe, |1H: 2.43.3H;
2.96,6H:7.75,2H;
190 - |SCBIF, oH '
209 - |sccy, OH
21-9 SCCLF OMe . ~ |mp. 154
229 SOCCLF OMe mp. 136
239 SO,CCLF  |OMe mp. 189
24-8 S0O,CCIF, OFt ~fmp. 130
{259 |SCCIF, ~ |OMe mp. 87
268 . |SOCCIF? OMe "~ |mp. 139
27-9 SO*CCIF? OMe mp. 166



Phys. data: nelting point (C or NWR (1H, 19F-NWVR, ppn) Conpound

R202RM Phys. data No 1-9SCClI F20H19F: -30.7 -63.7 2-9SOCCI F20H_3- 9S02CCl F20H
4-9SCCl 2FOH 5- 9SOCCI 2FOH 6- 9SORCCI 2FOH 7=9 . SC2F50H 8- 9SCH2 CF3dine 2004

9- 9SCCl 2CF30H 10- 9SCC12CH3OH 11- 9SC2HEOHL H: . 1. 25, 3H. 2. 71, 3H 7. 72, 2H;

12- 9SCHF2 Globga@$EC F20Et mp. 91 14- 9SOCCI F20Et np. 161 15-RSameaeoNVe2

16- 9SCCl F20CQx Bu~ 17- 9SCH30HNp. 66 18- 9SCH3OCONME21 H: 2. 43, 3H;, 2. 96, 6H;
7.75, 2H;, 19-9SCBr F20H 20- 9SCCI 30H. 21- 9SCCI 2FOMVe . np. 154 22- 9SOCCI 2FOVENp.
136 23- 9SCRCCL2FOMenp. 189 24- 9SCRCCLF2 . 130 25-9SCCl F20MVenp. 87

Table 7 .
Compounds of formula (1) wherein Ry, is CN; Ragz is SORua: Ry, is Cl, X, is C-CI,
Rasis H and Ry, is CFy ; .

' Phys. data: melting point (°C) or NMR ('H 19F-[\IMR, ppm) | :

Compound | R,,, Rags Phys. data
No ‘ )
1-10 SCF, . |OCH,CCH 19F: 44.6 -63.8
2-10 SCF, OCH,COOEt Cmp. 71
e 3-10 SCF, OCOtBu ~ Imp. 82
j . 1410 - |SCF, OCO-Ph-4-OMe 19F: -43.5 -63.9
© 4510 |SCF, _ |OSOMe mp. 110 .
. {610 |SCF, .= [OCO-Pyrrolidin : mp. 101
AT} SCF, 'OCO-Morphalin 19F: 43.5 63.8
8-10 SCE,  |OCON(-P1), " |mp.120
9-10 SCF,  |OCO-NPh, mp. 142
10-10 SCF,  |OCO-N{Me)Ph 19F; -43.6 -63.7
11-10 SCF, OCO-Carbazol mp. 148
12-10 SCF, OCO-Adamantyl mp. 142
13-10 SCF3 OCO-Mesityl mp. 103
14-10 SCF3 OCH,Ph mp. 73
15-10 SCF3 0S0,-4-Tolyl '
16-10 {SCF3 O-C(NMe)Nme,
17-10 SCF3 | O-CH=NC,H,OEt
i 18-10 SCF3 OCH,CONH, mp. 156
i) 19-10 SCF3 O-C(N(i-Pr))NHiPr | ‘
20-10 SCF3 O-C(S)-NHEt



26- 9SOCCl F20venp. 139 27-9S2CCI F2Menp. 166 3 June 2004 WO 01/40195
PCT/ EP00112100 17 Table 7 Conpounds of fornula (I) wherein R29, is CN. R202
is SOhR203: Re11'is O, XL is GO, R214is Hand R2,3 is CF3Juneged :
data:” nelting point (C or NWR (1H, 19F-NVR, ppm Conpound R202R20Phys.
data No 1- {fiadfdsH2- CCHIOF: -44.6 -63.8 2- 10SCF3CCH2000Ep#Pmpabh2iao

3- 10SCF30COt Bunp. 82 4- 10SCF30CO- Ph- 4- OVe19F: -43.5 -63.9

5-10SCF3. OS02Mel MP. 110 6- 10SCF30CO- Pyrrolidinlmp. 101 _

. 7- 10- SCF30CO- Mor phol i n19F: -43.5 -63.8 $ 10SCF30C0 N(i - Pr) 2np. 120

9- 10SCF30CC I@erp. 142 10- 10SCF30CO- N( Me) Ph19F: -43.6 -63.7°

11- 10SCF3 fbazol np. 148 12- 10SCF30CO- Adamant yl np. 142

15" 1056730 MRy feed o7 1oL PR Tacit bk oS dt bt O 156

ta: melting point (°C) or NMR ('H, ®F-NMR, ppm)

- 3gmpound Rag4 Ry Rys Phys. data
1111 CN 4,5-Dicyano- OH
) imidazol-2-yi
2-11 "~ {CN [ 4,5-Dicyano- OFEt
' imidazof-2-yl
311 ~{CH, '4,5-Dicyano- 10H S
imidazol-2-yl o
11 CH, 45Dicyano-  |OEt  |1H- 1.28, 30 2.55. -
- Jimidazol-2-yl - |3H;4.08, 2H; 7.77,
. Ry . S PO
5-11 CN -CH=CCI, OEt o .
16-11 CN - -CH,CH=CH, OAllyl  |mp. 62-66
7-11 ~{CN -CH=CBr, OEt ~ :
8-11 CN Cyclopropyl = |OEt
9-11 CN c-CeH,4 : OEt
10-11 |CN NO, OH - mp. 107
11-11 CN NO, OEt
12-11 CN -CC-Me OEt
13-11 CN -CC-SiMe, OEt




. 19- 10SCF30- C(N(i - Pr)) NH Pr 20- 10SCF30- C(S)- NHEt 3 June 2004 WO 01/ 40195

- PCT/ EPOQO 12100 18 Tabl e 8 Conpounds of formula (1) wherein R2" is C S
~C-d, R14 is Hand R2,3 is CF3 ; Phys. data: nelting point é)’"%?O%\/R
(1H, "9F-NVR, ppm) Conpound R201 Rz 2 R204 No CM, 5-Di cyano- OHPl ays. data

1- 11i m dazwb-o24eos 2- 11CN4, 5- Di cyano-, OEt i m dazol FAricidgdaibe D cyano-
OH i-midazol -2-y[ 4,5-Dicyano- 1 H 1.28, 3H; 2.55,

4- 11CH3i mi dOzol - 2-yl OEt 3H, 4.08, 2H, 7.7 2H 6-11CN-CH=CC 20Et

6- 11CN- CH2CH=CH2QAI | yl np. 62-66 7-11CN- CH=CBr 20Et

Table 9

Compcunds of formula (1) wherem Ry is CN: Ry, is SOhRm. Ry is Cl, Ry, and R,
form the unit CF OCFZ,

-2-yl

Phys. data: melting point (°C) or NMR ('

H, *F-NMR, ppm)

- |Compoun |Ry, | Rosa X=CR;,, Phys. data
d No ’ : ' :
1-12 SCF;, - |{OH CH
2-12 SCF, OH C-Cl
3-12 SCF, OEt C-Cl
4-12 SOCF, {OH CH
o 512 SOCF, OH C-Ci
) .. i6-12 - - 1SO,CF, |[OH CH
T 712 SO,CF, |OH C-Cl
1812 SCCIF, |OH C-Cli
1912 1SCCLF - JOH |C-Cl
[10-12 SC,Hs  |OH |c-Cl:
Table 10 A
Compounds of formula (1) wherein Rz01 I8 CN; Ryg, is SO,Ry; Ry is Cl, X, is C-CH,
Ra4is H and Ry, is OCF, ;
Phys. data: melting point (°C) or NMR ('H, "F-NMR, ppm)
) : gompound Raos Rags Phys data
Y o L .
1-13 |SCF, OH
2-13 SOCF, OH
3-13 SO,CF, OH
4-13 SCF, OMe mp. 101
513 SOCF, OMe mp. 104
6-13 SO,CF, OMe mp. 117
7-13 SCCLF OMe mp. 123
8-13 SCF, OEt
9-13 SOCF, Okt
10-13 SO,CF, OFEt




8- 11CNCycl opropyl . OEt 9-11CNc- CBH'CEt 10- 11CNNO2OHTp. 107 11- 11CNNQ2CEt R
12-11CN- CC- MeOEt 13- 11CN- CC- Si Me3OEt 3 June 2004 WO 01/.40195 PCT/ EPOO/ 12100
19 Table 9 Conpounds of formula (1) wherein R20, is CN; R202 PIUaRedh3+
R211is O, 8214 and R2,3 formthe unit CF20CF2; Phys. data: nelting.point
(O ' or NVRWO #140198F- NVR, ppnm) Conpoun R2p2R204X=CR212Physpctigbea/ishe
1- 12SCF30HCH 2- 12SCF30HC- CL 3- 12SCF30RC- A 4-12SOCF30HCH 5- 12SOCF30HC- d
. 6-12SCRCF30HCH 7-12SRCF3 . OHC-d  8-12S F20HC- A 9- 12S8CCl 2FCHC- C
10- 12SC2HS5CHC- ' Tabl e 10 Conmpounds of f6rnula (1) wherein R2o, is CN, R202
"is SOhR2. ; LS , . X1.is CGC, R14 is Hand R213 is, OCFa ; Phys.
data:. melti %%%‘#%?%’E)t SHSNVR (111, 19F-NMR, ppn)

Method 1
The compounds of formula (1) and (II) with Ry4/Ry = OH and R,= SR, can be

synthesized by reacting 5-hydroxypyrazoles with sulfenylchlorides with or without
bases in organic solvents (see e.g. EP-A-295 117):

H R21IR201

'Ho’z_;\{‘I

N

LECN

Method 2

The compounds of formula (1) and (1) with R;0,/R,, = OH and R,,= SR, can be
synthesized by reacting 5—hydro;<ypyrazoles with disulfurdichloride. The resulting
pyrazoledisuifides can be alkylated to vield 4-pyrazolsulfides (see e.-g. EP-A-374
061, EP295117, C. Wakselman, J. Chem, Soc. Perkin Trans 1, 1992 3371-3375) :

H R21/Ra0s

Ho/Z:,\{\l - R21. 8 iz_(m

. L . mg 3 /f N/N :

, . N |
| = Aryl | A
Rl - Pyragole—disutﬁde




Conmpound R202RM Phys data No 1- 13SCF3CH 2- 13SOCF3CH 3- 13SO2CF3CH

4- 13SCF30venp. 101 5- 13SCCF30venp. 104 6- 13SQ2CF30venp. 117 7- 13SCC12FQOVeNnD.
123 8- 13SCF3CEt 9- 13SOCF3CEt 10- 13SO2CF3CEt 3 June 2004 WO 017 481920G¢kt hods
of Synthesis Method 1 20 PCT/ EPOQ 12100 The conpounds of fornula (1) and
(1) wthyBegd = OH and R22= SR23 can be synthesi zegchypigRedel N

5- hydr oxypyrazoles with sul fenylchlorides with or.wi thout bases in organic
.solvents. (see e.g. EP-A-295 117): HO Method 2 The conpounds of forrmula (1)
and (11) with R,,41R24 = OH and R 2= SR33 can be synthesized by reacting
5--hydr oxypyrazoles with disul furdichloride. The resulting - :
pyrazol edi sul fides can be alkylated to yield 4-pyrazol sul fides (see e.g.

- EP-A-374 061, EP295117, C. Waksel man, J. Chem S%c. Pefifillﬁ'z Trans 1, 1992
3371-3375) : . R21 ~, 1 HO NON OH I ] Ras 1/Rao1

Ry S O\ /& [\
Hoﬁ + Haloalkane HO™ N7
/\ N 4NaS., — |
N. OH N 22204 R
N I - 31 Xy
1 Aryl ' , |
Aryl /

_ ' : ' R34
Pyrazole-disulfide Haloalkane= CF,Br, CFCl, a.o0. RL

‘- ) Method 3

The compounds bf formula (1) and (1I)'with R‘.,_‘,‘JR24 = OH and Rzzﬁ S(O).R; (é=‘i 2}
can be synthesized by reacting pyrazolsulﬁ'de's R,,= SR,, with oxidizing agents like
peroxy compounds {(hydrogenperoxide, bfg'apic peroxides as peroxyaceticacid),
halogenderivatives (like periodate salts) and others to obtain sulfoxides R,,= SOR,,
and sulfones R22=SOZR23 (see e.q. EP-A-295 117).

/Z_”ﬁ o/ Ryu/RexS(0)a Ryi/Ryoy
R N/N ~ Oxidation - R,0/Ry; /N,N
) &, |

————

R31

Ras

X

7 Ry,

a=1,2

In another aspect of the present invention, compounds of formula (iI) wherein R, is
HC(0)O-, R,sC(0)0-, R,;0C(0)0O-, or R,8(0),C(0)0 and R,,, R, Ry;, Res X and n
are defined above are generally prepared by reaction of compounds of formula (1)

wherein R,, is OH and R, Ry, Ry, Ry, X and n are defined above with a



Aryl Aryl Pyrazole-disul fide 3 June 2004 WO 01/40195 21 |) <21 IN 7 HO-®
N N,NOH 1 Aryl Aryl + Hal oal kane + Na2S204 Pyrazol e-di sul fide :

Hal oal kane= CF3Br, CFCI3 a.0. Method 3 PCTI EPOO 12100 The conpdunfid0Qsk
formuta (1) and (I1) with R2,,4/Rz4 = OH and R22= S(O aR23 (a=1,2) can be
synt hesi zewodmyiewact i ng pyrazol sul fides R22= SR . wi.th oxeci/Erovgiegent s

li ke peroxy. conpounds (hydreogen peroxide, organic peroxides as
peroxyaceticacid), halogenderivatives (like periodate salts) and.others to
obt ai n sul foxi des R22= SOR23 and sul fo R22=SO2R23 (see e.g. EP-A-295

117). In another aspect of the present invention, conpounds of forfrul a (Il)
WneZei n R24C?@P°Wlés(scﬁjf§9€fmﬂa%@k'b)(f&),,(Vmwmfﬁﬁeecévelmg(em Xelso) Basimg R21,

R22, Rai, Rapup%udhdsm has rﬁﬁBH%r?%& Rlup: general |y prepared by
reaction o1|3§cor‘?poundsS of f%} mula (11. _Yﬁ\/\ﬂer In R4 is OH and R21, R22,

R31, R33, X and n are defined above with a 3 June 2004 WO 01140195 22
HC(O)X, RxC(O)X; RiOC(0)X, RyS(0),C(O)X, .
(1) (v) V) (V1) ’

Compounds of general formula (1) wherein of formula (Il) wherein R,, is OH and R,,,

R, Rats Ry, X @and n are defined above may be prepared by methods known in the

art generatlly or by methods described in tnternational Patent Publications WO
194/21606, WO 97/07102, WO 98/24767, WO 98!28277, WO 98/28278 énd WO
- 98/28279, European Patent Application 385809, and United States Patent 5232040, )
5047550 or other methods kriown to the person skiled irijtf‘iera't‘t. AT

The present invention also relates to a composition comhrising a pécaéi{iéidaliy
effective, substantially non-emetic amount of a compound of formula (I)' or a salt
thereof and an acceptable carrier. Acceptable carriers for the use of the compounds
are generally known to the skilled addressee concerned with pest control in animals,
particularly domestic animals, most preferably dogs or cats.
The compositions which can be used in the inventibn can comprise generally from
about 0.001 to 95% of the compound of formula (1) or a salt thereof. The remainder
of the composition up to 100% comprises a c‘arrie.r as well as generally various
additives. In this specification and the accompanying claims, percentages are by
weight. . ‘ '
The diluted liquid formulations generally comprise from about 0.001 to about 3% of
bompound of formuia (1) or a sait thereof, preferably from about 0.1 to about 0.5%.
Solid formulations generally comprise from about 0.1 to about 8% of compound of
- formula (1) or a salt thereof, preferably from about 0.5 to about 1.5%.

Compositions for oral administration comprise one or more of the compounds of

- . general formuta (1) or saits thereof in associatibn with veterinarily acceptable caniefs
or coatings and include, for: example, tablets, pills, capsules, gels, drenches,

medicated feeds, medicated drinking water, medicated dietary supplements, slow-



PCTI EP0O0112100 conmpounds of formulae (111), (1V), (V), and (V)
respectively wherein X2 is a leaving group such as a hal ogen atom or an
acetyl group: HC(O) X2 R25C(0O) X2 R250C(O)X2' R, S(O)"C(O X2 (|BMyng PRG4 (V)
(V') -Conpounds of general fornmula (11) wherein of fornmula (11) wherein R24
is OH and Wobj/401822, Rai R33, X and n are defined ahove- nayr;bmmnepar ed by
nmet hods known in the art general |y or by nethods described in '

I nternational Patent Publications WD 94121606, WD 97107102, WD 98/ 24767, WD
98128277, WD 98128278 and WO 98128279, European Patent Application 385809,

and Uni ted 4 5047550 ar. oth nmet hods - known to the
person ski I%%tsl n the artﬁ%@ “PB?J% ev"f‘?\?é’ﬁtﬁ‘g?lc?éﬂ ke retaineq withinghg
conposi ti ongaﬂmnt&hn@ teaghanayg of ih@lsdﬁhalywncrﬁinél%fé th\éeactlﬁé"i}ﬁfr éﬁt@ Xta
non-eneti c a unt of %srrpound of formula’ (1) or a saltt ereo

accept abl e ‘B’ Plr@Fm'%@@E S caated witheacid-agile oF alkghidabie of IQ&Tecorrpounds are
general |y kpiearhaceutidafly ok troI I n
animals, particul alfll y. %on%i%t?gegﬁﬁg@%ﬁ st prﬂ@gnﬁ%%smr%ogée% [¥%%ts. The
conposi t i on<ORANEY comPayads sbthe presens invention fasuse dm preparationef genikaabd y from
about 0.00 aI t ot reof The
renai nder- 1%‘%%{ ﬁﬁ”@:ﬁdﬂpoﬁtqﬁgﬂ%ﬁ eﬁ%ﬁ%&c@ﬁﬁﬁp&é‘%&b%&&' § DAY glsoRs
general | y vigadous a highly prefesed bmbbtllrﬁerftpmelci:mpa‘emaﬁs éf@bdrﬁﬂ:s@éiﬁ@”panw ng
cl ai s, per S are he dil tedllqwdforrrulatlons

general |y ¢ rﬁE‘P’a iy, &W’%ﬁ’?ﬁﬁmﬁﬁ'%dﬁat T 350%A! t}ghgprs @Fﬁ?ﬁéﬁlﬁ@abf formula (1)
or a salt tines ighly prefefreaibodireny s &o&dé@aqﬁ ct tQm%%;s kp 4 of

ound o

f or mul atlonsreﬁ%venerally conpri se from.about 0.1 to out 8% 01[ co
formla (1)C e&‘%“ﬁ%ﬂl{@?'e&m W@F@ﬂ@t&t@tgoeamneaadbmoten@mmmout 1. 5%

o P ter o ibicRka) yAET 1 B @ RrARB R bV IR, O Lecer mact 'y
ac ceptable "Efa’:? ¢¢repeuncbroffgeaelrah tremaitad(l) orcdaltd ¢herbol may aapueumetekadem@forepl I'ls,
OB e SR 80 e TSRS St B AR
‘ o mixed with a camer and/ora foodstuff : _

Aecording to the present invention the compound of formula (1) or a salt thereof is
administered orally in a dose to the animal in a dose range generally from 0.1 to 500
mg/kg of the compound of formula (1) or a salt thereof per kilogram of animal body
. weight (mg/kg), preferably from 1 to 100 mg/kg, more preferably from 1 to 50 mg/kg,

even more preferably from 2 to 25 mg/kg, most preferably from 3 to 15 rﬁg/kg
According to the present invention, the frequency of treatment of the animat,

‘ preferably the domestic animal to be treated by the compound of formula (1) or a salit

'-Q-.-j.) thereof is generally from about once per week to about once per year, preferably

from about once every two weeks to about once every six months, more prefel;ably
from about once every two weeks to once every three months, and most preferably
from about once every two weeks to about once every six weeks.
Generally the animal to be treated is a domestic animal, preferably a domestic |

companion animal. More preferably the animal to be treated is a dog and/or a cat.

_ Accordingly, in a preferred embodiment there is provided a method of controlling
parasites in or on a cat comprising administering orally to the cat a parasitically

effective, substantially non emetic amount of a 1-arylpyrazole of formula (1).



- PCT/ EPOQO) 12100 23 rel ease bol uses or other slowrelease devices intended to
be retained within the gastro-intestinal tract. Any of these may
.incorporate the active ingredients contained wthin nicro-capduned0Qst
coated with acid-labile or alkali-labile or other pharmaceutically
accept abl ewergiasibse coati ngs. Feed prem xes or concentr at escT/EdiAw Ng
conpounds of . the present invention for use in preparation of nedicated
~diets, drinking water or other nateriaI%Mfor consunpti-on by ani mal s may
also be used. In a highly preferred enbodi nent, the conpositions are
adm ni stered postprandially, preferably fromjust after a neat to 2 hours
after the nmeal. In a highly preferred enbodi nent, there.is provided a

product whi inta fustheepriféred-érabedimeyit theee R HrdBdeda thathb & b &Hrﬁféuﬁp 5%9%% s
general ly not al Ingggv human . .conﬁgf%_m,natlon when the. product 1s pirovi ed t o

the ani mal By PRFCOTRRMREGD ATRLISengeaiuic the deglaparasitieallyeffective, her eof

‘maybe adm ngtisesridibAbe fetic oliRGofd 1Akl raiﬁﬁb?bn%ﬂ%.(@?”pounds of general
formula (1) or salts thereof may be mxXed with a carri€r and/or a

foodstuff. According to the present invention the conpound of formula (i) .
or a salt tfgs | &gk r | A e.to the api in a dose
range gener al I@I%%?gﬁmé. 1 toQil l@ﬁfa@%g@é‘&%rﬁpéﬂ%&c I%E%W %Pafaﬁﬂﬁlnﬁil%hy( ) or a
sal t t her eotffgstive kivioogt afre aimpovintedf fbvadya (IWeir ghtalttherektand 8n abesmbbiy from 1
to 100 ng/ kg, .nore pr.ef.erabl roml to 50 ng/ kg, , even nore preferably
from2.to 25 s KG° e %F@%@fﬂé&?uﬁ?ﬁfﬁﬁg %"%pﬁgnﬁan@@enﬂe%ﬂwwg te éha he
present i nvsiiliedaiddrédieelcoREBHAEE WithTpekt &HdPRtarihalsh ?&hﬁ@'{ do % fid erably
the donestic .anjmal to be treated by the conpound o or a T§ or a salt
thereof is Yumasamopt prefrrabllydoes ene@sper week to. about once per vyear,

pref erabl y infdr@ied BSHEct AR BR GrECEt iNGBRANE hRpBhRM of BERG Yl oy S ont hs) |

nmore preferably from about once every t0 -onc 8 pont hs,
and rost priép@ohmay beruseddn the fiekh obveternary madiciesisliiestoak Gusbawirg oflter y si x -

weeks.  CGen I . I . reated.is onestic animal, preferabl

a donest |c%§g|'n%%t%ﬁ%%‘%;¢lﬁ%f'£ Rgﬁﬁ'xe%gadpséia L) Sﬂﬂemgﬁﬂ‘w ProtPZ98 prn*@ht ed i-)s/

a dog  and/ carepacaditic iAttmaligiongidernally uponnveftebratss, ahRdiaiP MarneSidds .

provided a ma'g(}gag of cor%Hfgl i ng . arasites in or on a cat conprising

adni ni st er |‘f?§{e p§-fOR ranple dom ﬁt"g%ﬂ‘ﬁ‘é-sb P&araifle, sheep, goats, equines, swine,
poultry, dogs or cats. :

The compounds to animals infested by or exposed to infestation by arthropods,
helminths or protozoa, by parenteral, oral or topical application of compositions in
which the active ingredient exhibits an immediate and/or prolonged action over a
period of time against the arthropods, helminths or protozoa, for example by

incorporation in feed or suitable orally-ingestible pharmaceutical formulations, edible

baits, salt !ick_s, dietary supplements, pour-on formulations, sprays, baths, dips,
showers, jets, dusts, greases, shampoos, creams, wax smears or livestock sélf-
treatment systems. - | ,
Solid or liquid compositions for application topically to animals, timber, stored
products or household goods usually contain from about 0.00005% to about 90%,
. more particularly from about 0.001% to about 10%, by weight of one or more
compounds of formula (1} or veterinarily acceptable salts thereof. For administration
~ to animals orally qf parenterally, including percutaneously solid or liquid
compagsitions, these normally contain from about 0.1% to about 90% by weight of

one or more compounds of formula (I1) or veterinarily acceptabie salts thereof.



ef fective, substantially non enetic anount of a 1-aryl pyrazole of fornmula
(1) 3 June 2004 WD 01/40195 PCT/ EPOO/ 12100 24 In a further preferred
enbodi nent there is provided a method of controlling parasited3Jup§2094 on a
- dog conprising admnistering orally to the dog a parasitically effective,
subst ant i avbyi14mes eneti c anount of a 1-aryl pyrazol e .of faidfisegoedshee The
present i-nvention also relates to a conposition conprising a '
parasiticidally effective anount of a ound of forrmula (I1) or a salt
thereof and an acceptable carrier. Acc%ﬂ;bl e carriers for the use of the

A d . he. skilled - d with pe
Cont ol 1 n MEIRERE Bty GO chifin o vl FHPLA R SBedE e Rumeindt ogs or

- cats. |n anwtehermespesthpaindsiof ffrafeM of ReRhARP ecddMathi® SBRUAERSf formula’.
(1) or salts thereof. rrapén{oe used I1n the field of veterinary nedicine-or

|ivest ock H¥MERHAPSHT SURPlemeants for Mmixiag with deesistyimarmalie avnthindn abbut

‘art hr opods, 5% he babiit 4t : I Boy, 8% bi Grel nal Ly or
external | y upon vertebr ;%rgg@%gf@iﬁ]cu éfrilgf .%%%Fg%dé%&\?y&gg?% 8gf"°f'%r
exanpl e dorfSsRQungRokfargula(lly or vetetinasily sbespbable saltsthemmpii MaserasuitRks

poul try, dogsm2 : iy|l s i.nfested by or exposed to

i nfestation by g 'EC': r%%‘o%as}ﬁ aﬁﬁ%ﬁ'%ﬂtﬁs&%}. PB‘#%&&"&')%LQN@OBQ% ARal, oral or

toE! ga![ apmqrmmugqa fﬁ')fomtg;m(cbls) ot wlataana'argy awtsgmébté BaitAmbiet. | nar e]gi te_nt

exhibits an,i .at.e and/ar. prol enged_action over a period of tine

agai nst th(';b %SIP?TEF k%‘ﬁg?mﬁ@?‘ﬁ?'ﬁ?ﬁé EB&‘CEF'?R i Wygstacky 9Qodanprieanisss or outdoor

i ncor por at iAr8as MmayeDAtm ok dtvak 6.00034) m—dn&%%%?hﬁ@%@é&&@@%ﬁgﬁom
plément’s,

fornulations, edible -baits, salt |icks, dietary sup pour=1on
f or.mul at | orfs005% 3p abeut 8% by weight, of cngcwenere qostpeunds ef formgiadtiers,

oo ARy Bt BIR SRR oL BB A0S0 oo
product s - orbeivesiehbbut GOUHsppre walilapoob2( ppm, focepatioular PaBRAQE00 1 gpaleut
0% T R SEHAAR! o O Gl ot BN i e
t her eof . Fmaltadmraos hnahiayrbe used therapeutically in fish farming with appropriate '
| . exposure times. Edible baits may contain from about 0.01% -to‘ab.out 5%, preferably
from about 0.01% to about 1.0%, by‘weight,'of one or more comﬁounds of formula
(1) or veterinarily acceptable salts thereof.
When administered fo vertebrates parenterally, orally or by percutaneous or other
means, the dosage of compounds of formula (11}, or veterinarily acceptable salts
thereof, will depend upon the species, age, or health of the vertebrate and upon the
P nature and degree of its actual or potential infestation by arthropod, helminth or
) . protozoan pests. A singlé dose of about 0.1 to about 500, preferably from 0.1 to
about 100 mg, preferably about 2.0 to about 20.0 mg, per kg body weight of the
animal or doses of about 0.01 to about 20.0 mg, preferably about 0.1 to about 5.0
mg, per kg body weight of the animal per day, for sustained medication, are
generally sujtable by oralrorparentera! administration. By use of sustained release
formulations or devices, the daily dosés required over a period of months may be

combined and administered to animals on a single occasion.

The compounds of the invention may be administered most advantageously with

- another parasiticidally effective material, such as an endoparasiticide, and/or an



to animals orally or parenterally, including percutaneously solid or liquid
conpositions, these normally-contain fromabout 0.1 %to about 90% b

wei ght of one or nore conpounds of forrmula (11) or veterinar8Nyneeeeht abl e -
salts thereof. 3 June 2004 WO 01/40195 PCTI EPOQOl 12100 25 Medi cated

f eedst uf f swoonm®sbsy contain from about 0.001 % to ahout 3Fimyponeiight of

one or nore conpounds of forrmula (11) or veterinarily acceptable salts
thereof Concentrates or supplenents for,dn xing with feedstuffs normally
contain from-about 5%to about 90% preferably fromabout 5% to about 50%

by wei ght o : r s of f.or.nul 11 r veterinarily -
accept abl.e %gﬁﬁ? §raf[§ {%lgilr&gb ’_‘d/ﬁfﬁﬁggﬁ&z‘&%@?lﬁ%% E‘N((ﬁ’?%'m?‘?f SUGR CaMROERdEM about
0.1 %to abbuludéOfhdrycyutic tttornds SRR a6laveMhctinG OFRALENSCIRE ol Ntk kL) Of

veterinari Iié rag(ff t abl @ sdal ts thg:r eof . Dusts or |iquid conpositions for
appl i cati onP¥8'9 Q%é‘?f%' ladrypefiReed g7 piesisd pamogia) @6 an insgekarewimiegutatorai n
from about Guéisliufériupombembthbpléneor e especially from about 0.005%to
about 2.0% by weight, of one or nore compounds of fornul-a (1) or

veterinarily acceptable salts thereof. Suitable concentrations in treated -.
About 0. 001 s T BRsskes 4 SLa R eREM T BRI BiRstof for rmul &
(11),: or vendnpanasiies\andcchpsaidites of whtrs-bidweledehimalshareoutdy, used :
therapeutically in. fi armng Wth appropriate .exposure tinmes. Edible
baits may Cglﬁtf’é?rﬁs?‘?soﬁ?r&g%ﬂﬁyd%t?f%"{a@fgl_sgﬁ%%%ﬂtrﬁﬂ%CfEyﬁﬁrpethpﬂ@ﬁﬂwoout 0.01
% t o about preQémt ihyentilehght., of one or. nore conpounds of formula - (11) or

vetednarily acceptable salts thereof. Wen admnistered to vertebrates

par ent er al | JlUSiERtye|q) specifis Perapiten efvesads bestaninals whichoay baeodisitegenyof
conpounds ofhef REMBYS of thig invéHii ! | gpiahl.e salts. thereof, wll™y -
depend upon the specP‘es, Ig‘ég,{.m\g?ﬁﬁ%%{%ﬁ%?gﬁie vertebrate and upon the )
nat ure ‘and WEgs:ddessistipmeatansnn. glg. ongsoptigreatidsasuchresabe ahitcken Mjtear t hr opod,

preferanly PeRtREeegaREs, Ton Bp BtalEinies it S o9 ablee rofr GFambla 200
mg,  per kg Sexppiesisghbienhimdrige mitss sk srPsbpsstiiaelspphiftiiditg Ghorbpieabout 20. 0
Mg, prefer ch'n)fs grtl)g Bgo%b%esté)vis%% %E;e?s’ é).g. Trombiculidae spp. for example the north o

american chigger, Trombicuia alfreddugesi:

Ticks: e.g., soft-bodied ticks including Argasidae spp. for example Argas spp. and

Ornithodoros spp ; hard-bodied ticks including Ixodidae spp., for example

Rhipicephalus sanguineus, and Boophilus spp.; |

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

Haematopinus spp., Linognathus spp. and Solenopotes spp.; .

- Flelas: e.g., Ctenoc_ephalides spp., such as dog flea (Ctenocephalides canis) and cat =

flea (Ctenocepr_\alides felis); Xenopsylta spp. such as oriental rat flea [Xenopsylla

cheopis}; and Pulex spp. such as human flea [Pulex irritans]; )

True bugs: e.g.,' Cimicidae or jnciuding the common bed bug (Cimex lectularius);,

Triatominae spp. incliding triatomid bugs also known 'as kissing bugs; for example

Rhodnius prolixus and Triatoma spp-; ' ,

bloodsucking aduit flies: (e.g., horn fly [Haematobia irritans], horse fly [Tabanus

spp.], stable fly [Stomoxys calcitrans], black fly {Simulium spp.], deer fly [Chrysops

'spp.], louse fly [Melophagus ovinus], tsetse fly [Glossina spp.), _niosquitoes [Culex .

spp., Anopheles spp., and Aedes spp.); and



my, per kg body wei ght of the aninmal per day, for sustained nedication, are
generally suitable by oral or parenteral admnistration. By use of ‘
sustai ned release fornulations or devices, the daily doses radui¢gePbver a
period of nmonths may be conbined and admi nistered to aninals on a single
occasi on. woeyvamspounds of the invention may be adm.ni st ercavkryssioo

~ advant ageously with another parasiticidally effective material, such as an
~.endopar asi ticide, and/or an 3 June 2004 01/ 40195 PCT/EP0O0/ 12100 26
ectoparasiticide, and/or an endect opar astt | (rzll de. For ex?_rrpl e, sug:lhb _
conmpounds jnhcl.ude nacro lic,|lactognes such as avernectins-or ml benycins’
e. gp , i ver ??'ﬁ? fly W@'{&('QEHB‘?@'&PSHHF@H@%’@@GB@%WQ})MW froat e) or
an_insect gPhubiiclagpl RbaowworANICod o R AfoRi O B1Bypdledtle term

"parasites” as used in the specification and clai IES‘_ﬁ‘ar asites
and ect oparsk®tl BREGEWAEEY m bl ooded ani nal's, particularly ectoparasites.
‘Preferably, fleas and/or ticks are controlled by the nethod of the present
invention. Illustrative of specific parasites of various host ani mals which
may be cont¥sl presembinvertionmaischodsides fartihe usevkatbmpoiine b@emalat()gprags such

as: ‘Mtes: ol 8 mesosti gnatids, such as the chicken mte,
Der nanyssustp{g%ﬁﬁ%%ém G?Q%E&SP@%%S ﬂ&%@%ﬂ@ﬁ%&t@é‘?‘c@mﬁ foranigpls. mee
exanpl e Sarefepdidyg icraiimestic afngle M tes such as Psoroptidae spp. including
-~ Chorioptes T bovi.s .and Psor oiP_t es ovis; chiggers e.g. Trombicul |.dae spp_ for
exanpl e t he FofaiRINANEPMPRRTieR Mayde stetilg apnentsteriie f tswmhsesa iquidi(elgs: de<g; ,
soft- bodie ' | il | . as spp...an
Oni t hodor oghc%lggh?) %ﬁﬁg?g%g?g@h%?’wgﬁﬁ@ﬁﬁ(ﬂang LlIl"i';iﬂodl az%—d;ﬁ) ..rfonf_ 't‘é")?a_npl e
Rhi-pi cephalWhch hyqdditiansof water Gounstheriliguidpprally effeetivesisttiong mayilee, €. 9. ,
Mehopgon sp re&ﬂ-gdBOVi cola spp.; biting lice, e.g., Haematopinus spp.,
Li‘nognat hugj spp.” and Sol enopotes spp.; Fleas: e.g., Ctenocephalides spp.,
such-as doghel pas¢tieventiopludd gesides fur e 888lofatompound of formula (I or a sait

thereof as.hereinbefore defined for the manufacture of a veterinary composition for
- -the control of parasites in or on an animal.

In a further embodiment of the invention there is provided the use of a compound of

formuia (i) or salt thereof for controlling parasites in or on an animal without causing
emesis of the animal. -

Preferred is the use for orally administering the compound to the animat, which is

preferably a domestic-animal, highly preferred a cat or a dog.

In a further embodiment of the invention there is provided the use of a compbﬂnd of
formuia (f) or salt thereof for the manufacture of a substantially non emetic .
compasition, for controlling parasites in or on an animal, preferably for oral
administering. | |

The present invention also relates to a method of cleaning animals in good health
comprising the application to the animal of a compound of formula (1) or a salt
thereof as hereinbefore defined to the animal. |

The method of cleaning an animal is not a method of treatment by therapy of the
animal body per se, because |



flea (Ctenocephalides fells); Xenopsylla spp. such as oriental rat flea

- [ Xenopsyl I-a cheopis]; and Pul ex spp. such as human flea [Pulex irritans];
True bugs: e.g., G mcidae or including the coomon bed bug (C3rtfe 2004
l.ectularius);, Triatom nae spp. including triatom d bugs al'so known as

Ki ssi ng bugeg e exanpl e Rhodnius prolixus and Tri.atoma '

bl -oodsucki g‘;‘?%ﬂﬁs flies: (e.g., horn fly [Haematobi a i rrf‘?{;’ﬁgﬂ“f“h“%rse fly
[ Tabanus. spp.], stable fly [Stonoxys calcitrans], black fly [Simulium
spp.], deer fly [Chrysops spp.], |ouse By [ Mel ophagus ovinus], tsetse fly
[ G ossi na sggb] , .mosquitoes [Culex spp., Anopheles spp., and Aedes spp.);
and 3 June 4 s snimed isgs gped heplinang tewires np aubstantiat trbbynem s odrsect Ge. J.
bot fly [ Oesdeﬁéién@&%tshéi}@r Cuterebra spp.], blow fly [Phaenicia spp.],
screwwor m [ Cochl i onyi a hom ni vorax],.cattle grub [Hypoderma spp.],

fl eecewor m (Fhe Preegeaning o thetanimabib sot intended s bé dbné be veRanaly gerssHRRPUNd

of formula l. thereqf herei nbefore described as a’therapeltic
agent, pref (é"}’gB%e%gflggﬁ,fﬂ%gPegmﬁg? 8leaB'F€Pgﬁ'f0?V“f‘lé)P"‘éionest ic animals. The
veteri nary - ¢gnpotlie purposeyf fiechsdl@iriigisds ai?éiﬂuﬁb%ﬁéérﬂ-cch&ﬁi&?é’ﬁopﬁuﬁlahéqU' d
(e.g. aqueaqus), or solid (te. ... dry) conposition, in particular a-
freeze-dri ed 24N EaYIFQEREN "%\)%('P@H,hllﬂ}ar&dmﬂmf(ﬁﬁ) asftonet ipfest thessaid hamahsqui d,

oral ly effeafithftrzohodd @}ﬁed@ytgéearghgpar ed. The present invention also
provi des for_the use of -a conpound of fornula (I) or 'a salt thereof as.

herei n bef o "gafrienda meant an organicduiobigasicohatarizicwhich can peapigasst i on f or

t he control it ' 0, n.mal . I.n-a fuyrther, egbodi nent of the
i nvention tﬁglﬁtggﬁ%aaglpo@?iﬁg% %)%?te)&l%tse@%& fgecc(?m?&fﬂ@aﬂ#Wthfcg'rfﬁﬁ"“étetsl@ or salt
thereof for applicationté the primati Tids caniepls thils gendaily Bkt whd RAMIIGERUSI Ng

enesi s of tgﬁﬂlaoni n'%l Pr ef«%rred i_.s the use for orally adm nistering the )
oRoGidally g

conpound to° PRf acqrhTne © GREFEFAMPS salidiGriestiry silisntes) siiea. ghl y
preferred aresiis,aaxd) sHiguid (e.g., water, alcohols, ketones, oil solvents, polar aprotic
- solvents) ‘An-example of an oil solvént is com oil. An example ofa polar aprotic

solvent is dimethyl sulfoxide.

The compounds of the invention als¢ have utility in the control of a&hropod or
n_ematode pesté of plants. The active compound is gene'raliy applied to thé locus in
which arthropod or nematode infestation is 1o be controlled at a rate of about 0.005
kg to about 25 kg of active compound per hectare of locus treated, preferably 0.02 to
2 kg/ha. Under ideal conditions, depending on the pest to be controlled, the !éwer
rate may affer adequate protection: On the other hand, adverse weather conditioﬁs,
resistance of the pest and other factors may require that the active ingredient bel =
- used in higher proportions. qu faliar application, a rate of 0.01 to 1 kg/ha may be
used. | : -
When the pest is soil-borne, the formutation containing the active cémp’o.und is
distributed evenly over the area to be treated in any convenient manner. Application
may be made, if desired, to the field or crop-growing area generally or in close
prdxirnity to the seed or plént to be protected from attack. The active component cah _
be washed into the soil by spraying with water over the area or can be left to the
" natural action of rainfall. During or after application, the formulation can, if desired, -

be distributed mechanically in the soil, for example by ploughing or disking.

1



~In a further enbodi ment of the invention there is provided the use of a
conmpound of formula (1) or salt thereof for the manufacture of a

substantial |y non enetic conposition, for controlling parasi?ddng20Qk on

an animal, preferably for oral adm nistering. The present invention also

rel ates t : od of cleaning animals in good health hSd t he
%églgﬁﬁ ‘i’%%bq?ltzi'&

applicatio ne ani mal of a conpound of forrmula (1) or a ' sa t her eof

.as hereinbefore defined to the aninmal. The nethod of cleaning an animal is
not a method of treatment by therapy of %he - ani mal body per se, because 3

June 2004 WO 01/40195 PCT/ EPOO/ 12100 28 (-a) the animal is in good health

and requi r éplieationeande paor toméadingnat planting aitertplantingeéiit béfereyprottidgal t h;

- (b) the cl [ | l48,.not intended to be done by.veterinary
per sonnel 1%%&%@&3%?&%@@%4@& ed in the cleaning of the aninmal; and

(¢) the puriresmmgoLsus of tecianentipniraay be applicd it BBliEasRIMd ERAFbiIticRR%0 1N -

hunmans - and Hhe envi ronne humans i nhabit so as to not infest the

| grt g n which ] t )

sai d hurmand®! RIPHPEMY RORIALNESE PREdtases auellingitherein i atsode thefoliage nmeant
an organi ¢ phihcibBilY B¢t rroloRE | | : jc, and
whi chgi's as},:?ogllpagyeq Wi trr? the g%@%ﬁrﬁﬁ%%h@a%??ﬁ g{tggﬁ%]éé]?éb

appl i cat i of#Phglenplaoidas pap- anfiiylenghus spp.ilistedraboveleneral |y inert and shoul d
be arthro [ - . ' - soljd. (e g., cla

i 11 cat o5, o] (RpourASER MRSt e SFLaLEIn (aRoIRgRRelstich Bor s sis

ket ones, oiof thesplbrieremute ﬁohaiiheaqmirmwh‘appl)l'matimerﬁ.g)iea‘%’rfe@?mgﬂwis@ct@faé@ﬁilléﬂ I |

sol vent -is Qil. n_exa e of. pol ar a tic, solvent is dinethy

sul f oxi de. bg‘ﬁgé 35%8{??9@06'1&%?@9(' ‘@nrf:’f)gn "hgécguqﬁ‘a@@ COMPPHRYS M3y redliceont r ol
of -ar t hr opettacks ometEaslasicoyoeehns of antifédtisy oriePefi ieggtgonpound is general Iy

applied to_the locus in. whi ch‘_arthroEod or nematode infestation is to be
cont¥ ol | ed TAE comrgueds of thednyeniiop@se ok gattipulahale insthg gratectiontdafvield; onpound

per hect.ar godfe! ASHEtIbA S RHouBE 8RR hdQirdgalerops, or omamentals and of
... . - plantation and forest t’_fées, for example, c_éreals (such as maize, wheat, rice, '
" sorghum), catton, tobacco, vegetables and salads (such as beans, colé crops,
curcurbits, lettuce, onions, tomatoes and peppers), field crops (such as potato, sugar
beef, ground nuts, soyabean, oil seed rape), 'sugar cane, grassland and forage
{such as maize, sorghum, luceme), plantatiohs (such as of tea, coffee, cocoa,
banana, oil palm, coconut, rubber, spices), orchards and groves (such as of stone
and pip fruit, citrus, kiwifruit, avacado, mango, olives, and walnuts); vineyards,
omamental piants, fiowers and shrubs under glass and in gardens and parks, forest
Corl trees (both deciduous and evergreen) in forests, plantations and nurseries.
k They are also valuable in the protection of timber (standing, felled,-converted', stored
or structural) from attack by sawflies (e.g. urocerus) or beetles (e.g. scolytids, '
platypodids, lyctids, bostrychids, cerambycids, anobiids), or termites, for example,
reficulitermes spp., hetérotem_]es spp., coptotermes.
They have applications in the protection of stored products such as grains, fruits,
nuts, spices and tobacco, whether whole, milled or compounded into products, from
moth, beetle and mite attack. Also protected are stored animal products such as
skins, hair, wool and feathers in natural or converted form (e.g. as carpets or
textiles) from moth and beetle attack; also stored meat and fish from beetie, mite
and fly attack.



21 cg/ ha. Under ideal conditions, depending on the pest to be controll ed,
the-lower rate nmay offer adequate protection. On the other hand, adverse
weat her conditions, resistance of the pest and ot her factors3HH§'e?@%| re
t hat -t he active ingr edient be wused in higher proportions. For foliar
‘applicati ompondmgt e of 0.01 to 1 kg/h.a may be used. VWh@CTERE/228t | S

soi | -borne, the fornulation containing the active conpound is distributed
evenly- over the area to be treated in amy conveni ent manner. Application
may- be nmade, if desired, to the field- or crop-growi ng area generally or in
close proximty to the seed or plant to be protected from attack. The
active conponent can be washed into the soil by spraying with water over

t he area orThadisblosiirefin Utsopllohbionnhampliahtimmbxﬁﬂlw%ﬁﬁifrdrmiMhtchmjlsi ng or after

appl i cation 0 ired, di stributed nechanically
in the soi |ap¢‘g§“ ex‘é{%p 35‘%?‘%% %?W%rﬁ‘ eé’f“%?'&@’rf& erefi®une 2004 WD 01/ 40195 .
'PCT/ EPOQ 12100 29 Application can be priar to planting, at planting, after
planting b bef or e s ro has taken place or after sprouti The
conpounds ofNg e Ftl'ﬂfb' "ﬂ??r%trﬁgdﬁpm?&'%ﬁ’ﬂﬂ%@ﬁ”@'ﬁ withgut 'H“’E!Bgrgoa tions -
to the soifhepdtbncipally to control those nematodes dwelling therein but
also to the foliage principally to control those nenatodes .attacking the
aerial parts of the plants (e.g. aphelenchoides spp. and ditylenchus spp.

l'i sted abov: the invention are of value in controlling
pests which amJQgﬁﬁ{}rﬁ?&{é}Qﬁ?.&I he plant renote fromthe point of

application, e. I eaf feeding-insects are killed.- by the subject conpounds
applied to OOtSLiHl n addition the conpounds may reduce attacks on the

pl ant by ne antifeeding or repellent effects. . The conpounds of -the:
invention are of particular value in the protection of field, ~forage,. . 7y
pl ant ation, _gl asshouse, orchard and vineyard cr IE—S ornanent al s and of

pl ant ati on Bredarasiops 1r(ReuRichiosr-4eiiifiypspacthyinheny %ﬁ-"as mai ze,- " wheat,
e Crzg;%ﬂfg%rpw i 24508 B85k %%e@%@f‘;%@%sé%ﬁ&g@%fbfzrz
crops (suc h(%dpb[om—é-tn&uyamethylphenyl)-3—cyano—4—tnﬂuoromethylsuifenyl-ﬁ- :
hydroxypyrazole in 125 ml of dichloromethane at room temperature was added a
solution of m-chloroperbenzo;c acid (8.76 g, 70 %, 35.5 mmot} in 375 mi of
dichioromehane. The resulting solution was stirred at room temperature for 17 hr.
it was then cancentrated and triturated with ethyt acetate and heptane(1:2). Upon
filtration a solid was obtained. This solid was dissolved in ethyl acetate énd stirred
with saturated sodium bicarbonate solution. Ther layers .were separated and the
aqueous layer was extracted with three times of ethyl acetate.. Tﬁe combined |
-organic layer was dried (magnesium sulfate) and concentrated. Upon )
chrorriatographic purification via silica gel column, a solid (5.7 g, 13.01 mol, 37 %)
was obtained as the desired product, mp 185-1874.

Example 2
Preparation of 1-(2,6-Dichloro-4-triflucromethylphenyl)-3-cyano-4-

trifluoromethylsulfonyl-5-hydroxypyrazole. To the solution of 2 g (4.74 mmol) of 1-
(2,6-dichloro-4trifluoromethylphenyl)-3-cyano-4-triflucromethylsulfenyl-5-



beet, ground nuts, soyabean, oil seed rape), sugar cane, grassland and
forage (such as maize, sorghum lucerne), plantatlons (such as of tea,
coffee, cocoa, banana, oil palm coconut, rubber, spices), 0? dHae 2804ind
groves (such as of stone and pip fruit, citrus, kiw fruit, avocado, nango,
ol ives, ampousomst s), vineyards, ornanental plants,. flomemmramdumhrubs
under glass and in gardens and parks, forest trees (both deci duous and
evergreen) in forests, plantations and series. They are also valuable in
the protection of tinber (standing, felled, converted, stored or

Scol vt e, MEFSRIARR Y S Eale s HAES TPy A s BT ) o
termtes, fanetiemald})béperacetm acit iat eyane terqygraturd) The res MiniPSolStth was heated
copt ot er nes, hE%f QF‘{" a‘pﬁl | c |ons in the protection of stored products

such as grafh® %%F%‘@gd gnd cp tpd togiuet 587 o sesidueri | | ed
or conmpoundgbri ﬂir@nﬁt@@i’ﬂﬁﬁl& ,puhf &ifion W éll.:cabgt,ﬂhbﬁnﬁl"@uﬁﬂgt \ﬁltfiiblta"aﬁﬁt séigéﬂt

protected are stored ani ma oducts such as skins,

feat hers i nmilg K%?P%PCQ!BW@Q%G? Aol &1§8 6 2.38mpmet, §0@r% Yigld )mtass) from

moth and b f and
iy att ack el o5 ge s o POt G RR o 3007 Pty SOMIRE B Bkaiar  us
provi si onal Capti%:893 ppMNGO26173). 63 0B8R £ 8. d8nppii (sh2 Hhis application clains
priority is incorporated herein by reference. The invention is further
illustrated by the foll ow ng exanples, without limting it thereto.
Exanpl es and Prepar ations Exanple | Preparation of.
1- (2. 6-Di chloro- t ri fluoromet hyl phenyl)- 3-cyano-4. -
?nrw’:;fl uor o ’f%/m@% |ny1 5-hydroxypyrazole. To a solution of 15 g (35.5

I}, of 1- .

(2,64dichl oro-4-trifl uororret hyl phenyl ) - 3- cyano- 4: tri fi uor onet hyl sul f enyl -
hydroxypyra‘%fép'éfa’“ﬁnP!5"(ﬂis-@ﬁhldrctﬁitmfh@mﬁamlehamyi)*@emldoeﬂ)erature was added

a_ sol uti ongfilorBfHyRHRRYIERFAbLLRFALIL. Brd fretniotifte Bt 153 SailtiRld4l " 375 M
. triﬂuoromethyiphenyl)_—3-cyano-4'-triﬂuoromethylsulfenyl-5-hydroxypyrazole (3.0g,
/.13 mmol) and concentrated sulfuric acid (3 ml) was heated at 100 C for 3 hr. The
reaction mixture was cooled and poured into ice-water. A solid was collected via
filtration and was washed with water. It was then vacuuin dried to obtain a solid
(2.88 g, 6.56 mmol, 92 % yield) with 98 % HPLC puriety, m. p. 197-198 C.

Example 4

Preparation of 1-(2,6-dichiofé4~triﬂuorod1ethylphenyl)—3—thioamidq—4—
triﬂu_oromethyléquenyi-S-hydroxypyrazole. To the mixture of 1-(2,6-dichioro-4-
trifluoromethylphenyl)-3-amido-4-triflucromethylsulfenyl-5-hydroxypyrazote (1 g, 2.28 '
mmol) and Lawesson’s reagent (0.49 g, 1.21 mmol) in toluene was heated up to
reflux for 4 hr. The reaction mixture turned into a solution during this time. This
solution was then cooled , concentrated, and via chromatograpﬁic purification to
provide a solid (0.283 g, 0.623 mmol, 27.3 % yield) with 96 % HPLC puriety m. p.
j50~151 decomp. |



di chi oronehane. The resulting solution was stirred at roomtenperature for
17 hr. It was then concentrated and triturated with ethyl acetate and
heptane(1:2). Upon filtration a solid was obtai ned. This sol 8dupg004

di ssolved in ethyl acetate and stirred w th saturated sodi um bi carbonate
sol ution. Woamm4beyers were separated and the aqueous | ayecT/memiewbract ed.
with three tinmes of ethyl acetate . The conbined organic |layer was dried
(magnesi um sul fate) and concentrated. Upon chromatographi c purification
via silica gel colum, a solid (5.7 g, 13201 nol, 37 % was obtai ned as
the desired product, np 185.187d. Exanple 2 Preparatlon '

of .1-(2,6-Dichloro-4-trifl uoronethyl phenyl)-3-cyano- 4-
trlfluoroneggﬁhguggonyl 5- hydr oxypyrazole. To the solutlon of 2 g (4.74
mmol) of 1

i chl oro- 4tr|fluoronethylphenyl) 3-cyano-4-trifluoronethyl sul fenyl-5 3 June ,

2004 WO 01/ 0 31 d 1, 2-di chl th
s added 1 B bR e e S RIS S Bricsiidedr | ¢ aci ot
room t enper trhluommélfhyjsmmw-mhpgro&?%yrhzaé ‘P@ﬁ\efm!t%ﬂ of‘#p(2t63di@ﬂlo%-ﬁ°r 9 hr. -«

It was then, cool ed r‘d concentrated to give Qmﬂ resid

. chromat ogr aﬂ'ﬁ’f“emﬁ" ﬁ¥ PE%HY')G?’TCW%"%TWL@@P'@@W'@@F Sélydthmgymzola (@ﬂagjl ent

. sol vent  m ghyr, alany: 8. mol 50. 2
%yield) was?l1| rg%lté)g?ﬁggm‘g?lf-t eéncﬁg?r e ucttgkéww%%ag@e(?}]ﬁéff%'wp?et v

F-NVR, - 60. Q%O%Jﬁﬂféw@ﬁt:ﬁa? 53 neol3ead mmxls@m:(s)m dHNMRMnbIL &heppm (s, 2

H) . ( ZEEagPLﬁ resuft Q%?ﬁi% %rs %&% r om gﬁn}pe\gatgm fpg 2 fotal of 48 hr with additional

1-

trifl uororrebmrbxswmneawd@chwdﬁemag arRbEmmdpatdBieRydting (953 g, 18.5
1- (2 6-di chl or -
tri
(

vifluor orre q)pﬂ%qﬁﬁl Rartionwise; Thefestifing srastien Aty “I"%ﬁwn@ﬁﬁtﬁdﬂmeazol e o)
3.0.9, - 7.daRsoved n etAgl a@@f&t@mtﬁeaérgdn@wé;é# wa% vadred Wit gga)tur‘é?eﬁ M%Bﬁ@n?t 100

Cfor 3.hr. The reaction m xture was.cooled and poured Into |ce-wa
solid was cé PEdS, MAteH, ‘H'edf(ﬁpﬁflc'@tﬁuﬁfﬁt%n@pmasmdﬁ@dlvwaIbrowatcairwhlb!h was then

vacuumdrlegontdﬁ I ( g, 6.56 mml,;, 92 %vyield) with 98 %
HPLC puriety, m&@ﬂ%&@mﬂg@@ Eﬂp fabe.

Example 6

Preparation of 1-(2,6-Dichioro-4-trifluoromethylphenyf)-3-cyano-4-
trifluoromethylisulfenyl-5-trimethylacetoxypyrazole. To the solution of 1-(2,6-dichloro-
4—triﬂuoromethy!phenyi)—3—cyano-4—-triﬂuoromethylsu!fenyl—&hydroxypyrazoie (7.00 g,
16.6 mmol) and pyridine (4.91 g, 62.1 mmol) in 1,2-dichloroethane at room
temperature was added trimethylacetyl chloride (4.37 g, 36.2 mmol) dropwise. lce
bath was used to maintain the temperature of the reaction. After 20 hr at room
temperature, the orgainc layer was washed with five times of aqueous KHSOA4 till
the aqueous solution was at pH 1. The orgainc layer was then dried (Mg S04} and
concentrated to give a solid residue. Upon chromatographic purification via silica gel
column of the solid residue, after trituration with pentane, a off white solid (2.403 g,

28.6 % yield, 97.0 % HPLC puriety) Was prbvided as the desired prbduct, m. p. 82-
83C.



Exanpl e 4 Preparation of
~1-(2,6-dichloro4-trifluoronethyl phenyl) - 3-thi oam do- 4-
trifluoronmethyl sul fenyl -5-hydroxypyrazole. To the mixture of 3dJune2004
1-(2,6-di chl oro- 4- _ :
tril uor on®YMYA4IEBNy| ) - 3- ami do-4-tri fl uoronet hyl sul f enyl - PONEMEREMY r azof e

(1 g, 2.28 mmol) and Lawesson's reagent (0.49 g, 1.21 nmol) in tol uene was
heated up to reflux for 4 hr. The reacti,on nmixture turned into a solution
during this tinme. This solution was th cooled , concentrated, and via
chromat ographic purification to provide a solid (0.283 g, 0.623 nmol, 27.3
%yield) with 96 % HPLC puriety m p. 150--151 deconp. 3 June 2004-WO -
01/ 40195 PEKaERIOF12100 32 Exanple 5 Preparation of 1-(2,6-Dichloro-4
trifluoronmethyl phenyf) 3-oxim cam do- 4- _

trifluoronethyl sul fenyl -5-hydroxypyrazofe. To the solution of

1- (2, 6- di clfreparation of 1-(2,6-df Ari -3-cyano-4-

trifl uoromatﬁ;gll yhenyl )-(SESCng}Il%r?ﬁ"Enrﬂiu?rlolrjn()ertr(l)yln%i%%l)yl)s3uf¥agr?ﬁ- 5- hydr oxypyr azoi e
(3.0 g, 7Cchipr gromgthylsuifeny 5-pdrivamyrazate. rontinet salglienatf 1r(@ sraishidaslad

hyd ' ' |}, and j eth ' 0.94 g,

o724 rrol ) TCRRERGBRBYES o i ardBie PR 2B 951 P Aae aveding: o

total of 4&.Rp gwi 9 muhi)tin dithlorodythane narGore-60yai neahddddgde (1. 18g, 17. 06
| d j | am 1. ' 8. I dded ti i se. Th

osul ¢ ng PhieBedRic R hehes e oiidh @ d GeB mromie ] heesdng saution et hy!

cetate. Tha HIy wWabred THES: ' ,ﬁengg% hl ori de,

3/;1? e?, gri ed ég’gégﬂumgsul f at eu)@conctelﬁl?lp g!{ag%}etsgﬁ%f{zéieﬁgt ro thgﬂ%ye&h\n{ag%' ©

sol( qdi fi edW fyedingsyith wates. It wes ten washesl witebmeand died (Na#S04) to

1- (:2,16- Di cREids 4n biti BipdHes %ﬁ T TL (PN P |

tri ‘ﬂ)uor orrgth)lll' sul f-er_1y+- S@W a%ﬁ%ﬁ%ﬁ@%ggg'?%ql 'r%tcftﬂleOfsTarfi@i(%‘i\’r“of
1-(2, 6-di chaglo:7 1 % vield) of the desired product with 97 % HPLC puriety was isolated. F-
4-trifluor h YrRrCYapQw4-trifl met hyl sul f enyl - 5- hydr oxypyr azoi
e (7.00 g, i“@%‘.‘éb%'i%é":%%‘gg-iaﬁé’p(‘ﬁ”g’%%? 62.1 mmol) in

1, 2-dichl oroethane at room tenperature was added trinethylacetyl chloride
(4.37 g, 36.2 mol) dropw se. lce

Biological Exampie

The compounds 1-.(2,6-di6hloro-4-triﬂuoromethylphenyl)-3-cyano—4—triﬂuromethylthio-
5-hydroxypyrazole, 1-(2,6-dichloro-4—tn'ﬂuo‘romethylphenyl)—S-cyano-4-
triﬂuromethylsuiﬁnyl-S-hydroxypyrazole and 1-(2,6-dichioro-4-trifluoromethyiphenyl)-
3-cyano-4-trifturomethylsulfonyl-5-hydroxypyrazole are formulated as a 30 mg/mL.

formulations in a 1:1 volume/volume solution of dimethyl sulfoxide and cormn oit.

Using this formulation, mixed breed dogs and cats are treated at a rate of 10 mg of
the compound p'er kg (mg/kg)of body weight of the dog and 20 mg/kg of the cat

- treated. The animais are fasted for at least 8 hours prior to treatment; fed half of the
daily ration immediately prior to treatment, then allowed access to the remainder of
the daily ration immediately following treatment. _
All dogs are infested with cat fieas (Ctenocephalides felis) and with ticks
(Rhipicephalus sanguineus) 1 day prior to administration of the compound; Cats are
only infegted with fleas, The initial flea and tick counts are performed 1 day after the

administration of the compounds. At 7, 14, 21 and 28 days after treatment the dogs



bath was used to maintain the tenperature of the reaction. After 20 hr at
room tenperature, the orgainc |ayer was washed with five ti rrgs of 8& eous
KHSO4 till the aqueous solution was at pH 1. The organic |ay PuRRe .
dried (My SO4) and concentrated to give a solid residue: Upon

chr omat ogr XYhRIM0H3ri fication via silica gel colum .of theCEBPid210esi due,
after trituration with pentane, a off white solid (2.403 g, 28.6 %yield,
97.0 % HPLC puriety) was provided as theygesired product, m p. 82- 83 C. 3
June 2004 WO 01/40195 PCTI EP00112100 33 Exanple 7 Preparati on of

1- (2, 6-dich e

chl( or odi f ué‘%gllr%éﬂfr?% \}1#@%%% Irgb%lgbﬁ é?%ggg?é ‘{%atmggtf E'f‘ld&ﬁs(?f‘d :
1-(2,6-di cht:ats@rare-trrfeatdedmrtbrﬂeamyhphemwﬁ) 23-any 30aiays hftel teeatpphbel e (12. 0
g, 37.3 mmo n idin n di chi or onet hane at - 50-
“60 C was l&%ﬁ‘&"? gﬂ%‘r%’b‘i ?‘ﬁﬁﬁd’f’g’ H%‘P@&Pg&%sé‘ﬁ ‘%SWITQ VEESUS 3918896 ol ) .
The resul ti infested tl(bgs)ﬁhd V&S vaiicOreakive 2 RacEDd dﬂhs?&;ﬂn%@ﬂm HrBRfha Hiufe AT Ler
20 hr, the oraanlc ayer was _washed five_tinmes with water. It was then

washed wi t hSHiiGROLGimey sufoideasgsgors gil. apcsw%r@"emthsuerfﬁcaw@mﬂhe '
chr omat 09T AgdthBoils, e ABPbdY areiBnilet) frof 1l Aimals o Rufltda2®, 4 MO, 71

% vyield) of the desired product wt C urlety vvas I'Sol at ed. F-
NMR: - 30. 05Splistagtos) resylfs ares:mn@cpfnr(nmr@lzs)the ammenunneamnmwnamm
conpounds

1- (2, 6- di chi'of OF e Hrep e, ks RiHaliRa withputany significant side effegtfr A periad o-

t5 h%/flr oxy p%/ramgmge‘rorﬁel(g?hé Gah thirohdiayso -obntrol dflfleaopratighybrihs 6¥ tidk ch Gy@ M4 -
ri ur one S - I oX

1 (2 6 ai ohPUH £ 16 pi Ba ! BREAI R EnJERORa Slegamethylphenyl)-3-cyano-4-

trifiuronet hmhés&ﬁ@wéu:fenwmmyzéaé@kﬁamlé L {py! mé 30 my/ L

dichl
fornul'ations_in a 1:1 vol ume/ vol ume_sol utiion of di et hyl ?}?om de and com

oi | - ‘Using WP@‘W"@*MP%&TIYBrﬁ'CYﬁB%m@&“@bﬂ%'mi-@@f@wmmlea‘i-éd1-at a -
3 1 ;59 AN LB BB Ml 009,00
prior tot rbmrmnyrazfomj 12| 1-(36-ditidoro-4-triftuoromethylphenyl)-3-cyano-4-
triftucromethylsutfenyl-5-hydroxypyrazote 1-1 , 1-(2,6~dici1{or0,-4- ' _
trifluoromethylphenyl)-3-cyano-4-trifluoromethylsulfonyl-5-hydroxypyrazole 1-5, 1-
(2,6-dichioro-4-triflucromethyiphenyl)}-3-cyano-4-trifluoromethylsulfinyl-5-
'hydrokypyrazoie 1-3, 1-(2,6-dfchloro-4—triﬂuonnethyi(phenyl)—3—cyano-4-
trifluormethylsulionyl-5-N,N-dimethylcarbamyloxypyrazole 19-1.



daily ration inmmediately prior to treatnent, then allowed access to the
remai nder of the daily ration i mediately follow ng treat medtlunA2004ogs
are infested with cat fleas (Ctenocephalides felis) and with ticks
(Rhi pi cephal us sangui neus) |- day prior to adm nistration ofthe conpound.
Cats are wothMobef ested wwth fleas. The initial flea andP&T&%mﬁgﬂﬁts are
performed 1 day after the admnistration of the conpounds 14, 21
and 28 days after treatnent the dogs 3 June 2004 WO 01/40195
PCT/ EP00/ 12100 34 are re-infested with 33 cks and ‘8, 15, 22 and 29 days
after treatnent the dogs and cats are re-infested with fleas. At 1, 9, 16,
23 and 30(adyyshfter treatnent the control of fleas and ticks in treated
dogs and cats is determ ned versus a group of infested dogs and cats which
receive a placebo consisting of a 1:1 vol unme/vol une solution of dinethyl
sul f oxi de and cduse of 4 parﬁeltlcidalarreﬁenﬁvd, sebstéritiaipnoesmetic tmeuntadapounds, the
art hropods_are 9 ﬁg’ the ani mals and counted. Satisfactory results
are obtai PYT8Fhe) & _above-nentioned conpounds in any of the three
areas of eval uation mnthout any significant side effect for a period.
ranging fromeight to thirty days: control of flea on dog, control of t|ck
on dog, and control of flea on cat. They are: ‘
1-(2,6-dichloro-4-trifluoronethyl pheny}) - 3-cyano-4-~
trifluoromethylsulfenyl-5 trllnetm¥$ cetoRMpyrazole 3-10,
1- (2, 6-di chl or o- 4-
tri-fluoronet hyl phenyl)-3-cyano-4-trifffu
.3-1, 1-. (2,6-dichloro-4-trifl
phenyl) 3-cyano- 4- chl orodi fiuoronet hyl
1- (2, 6-dichloro-4-trifluoromet hyRg} .
trifluoromethyl sul fenyl -5-hydroxypyr 11-1 , 1-(2, 6-dichl oro- 4- -
-trifluoromet hyl phenyl?) - 3-cyano-4-trifl ugrlonet hyl sul fonyl - 5- hydroxypyrazole
1-5, 1- (2,6-dichloro-4-trifluoronethylfphenyl)-3-cyano- 4tr|fluo -
ronet hyl sul fi nyl -5- hydroxypyrazol e 1-
1- (2, 6-di chl oro-4-tri fl uor met hyl ( phenyl ¥®3- cyano- 4- .
trifluornethylsul fonyl-5-N, N—d|nethylcarbanyloxypyrazole 19-1. 3 June 2004
WO 011401 %¥hereiRCT/ EPO0/ 12100 35

Rass is cyano, C(O)alkyl, C(S)NH,, CNH)OR 5, CNH)SRyns, alkyl, G(=NOH)NH, ,
C(=NNH,)NH,, C(O)NH,, C(O)NHR 45, C(OINR 05R 06, haloalkyl or heterocyciy{ from
thegmup

h{)methylsulfenyl 5- ethoxypyrazole

ul fenyl -5- hydroxypyrazole 1-9,
- cyano- 4-

optionally substituted by Ry
Rzoz is S(O)hRm, C,-Cq alkeny! C,-Cq haloalkenyl cycloalkyl halocycloalkyi,
cycloalkyi—aikyl CCq alkyny! mtro or 1m|dazoi-2-yl optionally substituted by alkyl, .

. alkoxy, haloalkyl, haiogen, cyano and/or nitro;
Raus is alky! or haloalkyl;
Rao4 is -OH, Ry50-, HC(O)O-, Rp5C(0)0-, Ryp5s0C(0)0-, NH,C(0)O-, RzosNHC(O)O-,
RassRassNC(O)O-, Rm5$(0)n0(0)o-, Ry0680,0-, aryi-80,0-, (C,-C,)-oxacycloalkyloxy,



CLAIMS 1. A use of a parasiticidally effective, substantially non-enetic
anount of a 1- arylpyrazole of fornula (1): wherein: R201 i3June 2004
cyano, ' C(Oal kyl, C(S)NH2, C(NH) OR2g3, C(NH) SR203, al kyl, C(=NOH) NH2 ,
C(=NNH2) NH2, C(O NH2, C(O NHR205, C(O NR205R20 fi, hal oal kyl or -
het er ocycwo oifi4ome®m t he group: and optionally substitutedpcbhErét?aiiny R202 is
S(Or,Ra3, C2 Cs al kenyl, C2C5 hal oal kenyl , cycl oal kyl, halocycl oal kyl ,
cycl oal kyl -al kyl , €2-C$ al kynyl, ni.tro|3§ i m dazol.-2-yl optionally

yl,

substituted by al kyl, .. al koxy, hal oa hal ogen, cyano and/ or nitro;
R203 is al gyl ~or HC(O O . R205 OO
RzzO(O) O . R M@%@oﬁ«%@%&&m&s‘%@%@w@w -RRedi6(

R206S020- ag NECHIR00- R, INSE(R )=(O.X Ré’ 3@9@_@0.04 WO 01/ 40195
PCTI EPOQY 1 0036 RP05RE06N: NR20 05R20F i O, R2O5NH- C( NR

5)-0, R20 aigaliyl, Rye) M@Lﬂxmwytmatomww
R205R205N- Mty I Ik |,
al ck)oxyal kylgaghal oélakr@fgglk iSaw{wgﬁ’ﬂ(jpama 'Qﬁé'k‘ﬁ%mﬁ‘%@'oﬁi"mkk'a@ ari%vg'l ﬁ§| y
IR FIRE S A IaafmntuwatlyIspbstdmt(eualheiajlykmi:t)cmmlylaﬂiétiﬂted aryi

opti onal 1 y “HBRrtbEaY slEbHitta, ARIAIERY Brely shBlffic. Cs b Cut ey
C2- Cs al kidlkingR2w i s al kyl, hal oal kyI cycl oal kyl, hal ocycl oal kyl ,
S L A oA o ndionab s
L ogen o by e e Rty S i e PSR L hitEo.
addi t i onal F‘?tw'?lk?ﬂd?ﬂt@ﬂﬁu!bﬁé’s@jwt?ﬁ)r e hetéeroatonms sel ected
: of Rys @nd Ry may form together wlth ‘the nrtrogen 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-R,;; | L ,

Rai1» Ryz are independently selected from halogen, hydrogen, CN, C,-C, alkyl and

NO,; | - .

R, is selected from hélogen, haloalkyl, haloalkoxy, -S(0),CF,, and —~SF; or forms a

fing with R,y -

Rz, is hydrogen or may constitute together with R,,, a group of OCF,0, CF,0CF,,

CF,0CF,0 and CF,CF,0, which forms together with the carbons they are attached

to a five to six membered ring;

and

h, k and n are independently selected from O, 1 and 2;

and veterinarily acceptable salts thereof for the manufacture of a medicament for

controlling parasites in or on an animal.

2. The use as claimed in claim 1 wherein the medicament comp.rises ai-
arylpyrazole of formula (ll):



fromnitrogen, 6xygen.and sulfur; X, is selected fromnitrogen and CGR,, 2;
8211, R212 are independently selected from hal ogen, hydrogen, CN, Cl-C3
al-kyl and NO2; R213 is selected from hal ogen, hal oal kyl, hat @dPR%QQO‘?

- -S(OkCF3, and -SF5 or forns a ring with R214; R214 is hydrogen or
constitut aybhepshber with R2,3 a group of OCF20, CF20CF2* cﬁF dﬁ% and
GFZCFZO whi ch fornms toget her with the carbons they are attache o afive
to six membered ring; and h, k and n are independently selected fromO,

1, and 2; and veterinarily acceptable s8Fts thereof for the manufacture of
a medi carrent for controlling parasites in or on an aninal. 2. The use as
clainmed in claim1l whelRgin t medi canent -conprises a 1- aryl pyrazol e of
formula (11): 3 June 200 01/ 40195 PCT/ EP(c)0/ 12100 37 (E) wherein: R21
is cyano, C(=S)NH2, C(= H2 or C(=NNH2)NH2; R22 is S(OnR23; R23 is

al kyl or hal oal kyl ; ' HC(O O, RZSC(O O, RZSOC(O O or
R25S( 0 "C( O O R25 is_al kyl}, .hal oal kyl, cycl oal kyl, hal ocycl oal kyl

al koxyal kyl , hal oal kB adamantyl, adamantyl, am noal kyl,

al’kyl am noal kyl , di al kyl |am npal kyl,  hal oal kyl am noal kyl, ,

di (hal oal kyl )am noal kyl , opti onal ly substituted, hetaryl optionally
substituted, arylal kyl optfionally substituted, het aryl al kyl optionally
substituted, C2-Cg al keny=t33 C2-C6 al kinyl, or two groups R25 nmay form
together with the nitrogen to which they are attached a 3

an

wherein:

R21 is cyano C(= S)NHZ, C(= NOH)NH or C{(=NNH,)NH,;

Ry is S(O), Ry

Ry is atkyl or haloalkyt; | |

R24 is OH, HC(O)O— 25C(O)O- REOC(O)O- or RZSS(O),IC.(O)O-.

25 1S alkyl, ha!oalkyl cycloalkyl, halocycloalkyl, alkoxyalkyl, haloalkoxyalkyi
adamantyl, adamantyl, aminoalkyi, alkylammoalkyi dialkylaminoatkyi,
haloalkylaminoalkyl, dithaloalkyl)aminoalkyl, aryl optionaily substituted, hetaryl
optionally substituted, arylalkyl optionalfy substituted, hetarylalkyi optidnally
substituted, C,-C; alkenyl, C,-C; alkinyl,
or two groups R,; may form together with the nitrogen to which they are éttached a3
‘ to 7 membered ring which additionally may contain one or more heteroatoms
) K selected from nitrogen,. oxygen and sulfur;

X is selected from nitrogen and C-R,,;

- Ry, and Ry, are independently selected from halogen, hydrogen, CN, C,-C, alkyl and
NO,; ,

Ry is selected from halogen, haloalkyl, haloalkoxy, -S(0),CF,, and —SF; or forms a
ring together with R, ; ,
R, Is hydrogen or may constitute together with R,,; a group of OCF,0, CFZOCFz,
CF,OCF,0 and CF,CF,0, which forms together with the carbons they are attached
to a five to six membered ring;
mis 0,1 or2;
ris selected from 0, 1, and 2,



to 7 menbered ring which additionally may contain one or nore heteroatons
sel ected fromnitrogen, oxygen and sulfur, X is selected fromnitrogen and
C-R32; R3, and R32 are independently sel ected from hal ogen, h?dPB%g 04 N,
Cl-C3 al kyl and NO2; R33 is selected from hal ogen, hal oal kyl, - hal oal koxy,

S(OrCF3, ¥a®1260359 or forns a ring together with R34 ; -Re4mmoines ogen or

may constitute together wwth R2,3 a group of OCF20, CF20CF2, CF20CF20 and

CF2CF20, which forms, together with the carbons they are attached to a '
five to six nenbered ring; mis O, 1 or 38 r is selected fromO, 1, and 2;

3 June 2004 WO 01/40195 38 PCTI EP00112100 and veterinarily acceptable salts
t her eof ; prand hierinarily acdepRitle ssitscthareof,ifhevidéPthat i RYOE cy ISRy, &t O .

3. A conpo%dRof._[:g?ggj_a (I'1) or salt there of as hereinbefore described in
claim 2 with FT% I'so that the conpound is not

1- (2, 6-dichloro-4-trifluoromethyl phenyl)_ 3-cyano-4-trifluoro _
R, s Cyar:  FIPTEDGIS SHETIUIRMY orga AISAIOk 3 hoSNEISSCIE] in Rt 15
el cot ed rom ol o oA RE OBy Rt B B P BRI 1oy,
-S( 0, CF3, FTAwnosklifluomragiyithiendehydneloperadelet | y sel ected from 0, 1, and 2.
5. The compound of forrmula (1) as defined in Claim1 or the conmpound of
4, A compound according te claim 3 wherein

R,, is cyano;

Ry is S(O)mR23;

R,; is haloalkyi, preferably CF;;

R, is OH; ~ B

X is selected from nitrogen and C-R,,;

R, and R, are independently selected from halogen,

Rss is selected from halogen, haloalkyl, haloalkoxy, -S(0O),CF,, and —~SF,;

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

5. The compound of formula (I) as defined in Claim 1 or the compound of
formuia (11) as defined in any one of claims 2,3 or 4 which is 1-(2,6-dichloro-4-

trifluoromethylphenyl)-3-cyano-4-trifluromethylsutfinyl-5-hydroxypyrazole.

6. The compound of formula (1) as defined in Claim 1 or the compound of
formula (11) as defined in any one of claims 2,3 or 4 which is 1-(2,6-dichloro-4-
trifluoromethylphenyl)-3-cyano-4-trifiuromethytsulfonyl-5-hydroxypyrazole.

7. A composition comprising a parasiticidally effective, amount of a. compound of
formula (1) or (1) or a salt thereof as defined in any one of the foregoing claims and
an acceptable carrier.



formula (11) as defined in any one of clains 2,3 or 4 which is
1- (2, 6-dichloro-4- trifluoronethyl phenyl)-3-cya 3 June 2004
no-4-trifluronethyl sul finyl-5-hydroxypyrazole. 6. The conpound of formula
(1) as defined in Claiml or the conmpound of formula (Il1) as defined in
any one ofool/@itss 2,3 or 4 which is 1-(2,6-dichloro-4- PCI/EPI0/12100
trifluoronethyl phenyl)-3-cyano-4-trifluronethylsul fonyl-5-hyd roxypyrazol e.
7. A conposition conprising a paresitiggdally effective, anount of a
conmpound of formula (1) .or (1I) or a salt-thereof as defined in any one of
t he foregai ng | ; : £ ri . VWO 01/40195
39 PCTI EPCOY 12’%%@3%8%% rish %ﬁﬁafz}gﬁg?‘:&%{yn%@a’“‘béarag’sdll'ﬁ?g‘fgdg‘?'l‘d"ﬁoﬂ?‘i?l% tive,
anount of faamakn{iipond saft thérephandaarnt adgeptablecsmikt as Hefireaf inang ohe oiccept abl e
carrier ag_defined i y one of <clainms 2,3, 4, 5 or 6.. 9. The use
accordi nga?%"sc?’grﬁ'ﬁq%aé;rei n the animal is a donestic aninmal. 10. The use
according to claim1 wherein the 1-arylpyrazole is used to manufacture the
nmedi canen©. t o Haeadeiaptstiages clameh hherdin thedfrHPariaadRnidsiemAmbLt 0 500 no/ kg
of body weight. 11. A conpound of formula (I) according to claiml wherein
R201.is.cyano, C(Oal kyl, C(S)NH2, C(NH) OR203, C(NH) SR203, al kyl, ‘
C(=NOH) NH20,  Coehbbiaptdiding & N2 whetdi) HdR2aRIpyfZ)NREOERZ0B, . hal oal kyl or
heterocyclﬂyl Frpm t he roup: ~N N N. I\g O- .0 and optionally substituted by
R203: anffagpracture the medicament to be administered orally in a dose range from 0.1 to

500 mg/kg of body weight.

11. A compound of formula (Ij according to claim 1

wherein | _ ‘_
. Ry is.cyano, C{Ojalkyl, C(S)Nl'-lz,' C(NH)OR 355, C(NH)SR 05, alkyl, G(=NOH)NH,, ,
.. C(=NNH,)NH,, C(O)NH,, C(O)NHR,_O;; C(O)INR5Rz0,-haloalkyi or heterocyclyf from
- the group: ' | '

N N N S N..
\g/_/o \gj \gj and T\)N
optionally substituted by R,;

and/or . _

Ry i5 S(O)Runar C-Ce alkenyl, C,<C, haloalkenyl, cycioaikyi, halocycloatkyl,
cycloatkyl-alkyt , C~Cq ailkyn_yl, nitro or imidazol-2-yl optionally substituted by alkyl,
aikoxy, haloalkyl, halogen, cyano and/or nitro;

and/or .

Rzoq I8 -OH, Ryps0-, HC(Q)O-, Ry5C(0)0-, Rys0C(0)0-, NH,C(0)O-, Ry,sNHC(O)O-,
Raz0sRa0sNC(0)0-,- Rs8(0),C(O)0-, R;3680,0-, aryl-S0,0-, (C;Cﬁ-oxacycloaikyloxy,
Ra0sR20sN-C(NR 305)-0-, Rz5RansN-C(NH)-O- , RZI;SNH-C(NR;,_os)-O-, R@NH—C(NH)-O-,
RapsN=CH-0-, RaogN=C{Ry06)-0-, RogsNH-C(S)-O-, Ry0Rp06N-C(S)-O- ; ‘



R202 is S(O) hR203, C2-C6 al kenyl, C2-C6 hal oal kenyl, cycl oaI kyl,

hal ocydoal kyl , cycl oal kyl -al kyl , C2-C8 alkynyl, nitro or §a205 ﬁ
optionally substituted by al kyl, alkoxy, hal oal kyl, hal ogen A7 or
nitro; and/or R204 is -OH, R2050, HC(O O, R205C(O O, R2pSOC(O)O
NH2C( O O, 0O, R05R206NC(O O, R2ZQX®S(O 0C(0)

aryl - SQ20- WR%%Q ) - oxacycl oal kyl oxy, R205R206N- C( NRZOS%GIE%D 210"
R20sR206N- C(NH)-- O, R20r NH- C(NR205) - O,  RWNH C(NH) - O, R205N=CH- O,
R205N=C( R206) - O, R2osNH C(S) -0, R205R2‘f%|\|—C(S) O ; 3 June 2004 WO

01/ 40195 PCTI EP00112100 40 and/or R214 constitutes together wth R213 a
group of ~O@WYT CF20CF2, CF20CF20 and CF2CF20, which forns together with -

the car bonﬁazﬂﬂ%f\sﬁﬁﬁe_safob@%?%h R,2 d §iip P 080, FRIBEEEEH, OB, 0 and
CF,CF,0, which forms together with the carbons they are attached to a five to six

membered ring;





