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CapItulo I.  Capitulo U. 

Nombre: PFIZER LIMITED ZL’ENTIflCACION 

SOLIOTANTE Djrecciofl: Ramsgate Road, Sandwich, Kent 

(71) CT 13 9NJ Reino Unido. 
Nacionalidad 0 DomIcillo: BRITANICA 

C.  NIT I I 
I C.  Otro 

Lugar de Constitución: BRITANICA 
Coal  

TelØfoflO: __________ Fax:-  
E-mail: 

NOmero ____________ 

IDENTIFICACIÔN 
Nombre: CARLOS R. OLARTE 

c.cj x I NIT I I ___________________ 

REPRESENTANTE Dirección: World Trade Center Torre A, 

o APODERADO Cale 100 No. SA -37 Piso 10 
Teieforlo: 601-7700 Fax: 601-7799 
E-mail: oIriceoIarteraisbeck.corn 

I c..____ Otro 
I 

Nümero797827Coal
 
47Bta 

TP 74,295 

Nombre: VER PACINA ADJUNTA 

INVENTOR (Es) 
Direccion:VER PAGINA ADJUNTA 

(72) 
Nacionaiidad 0 Domicillo: V PAGINA ADJUNTA _____ ________ _-

PCT (86) 

Solicitud Internacional No. PCT/1B2006/001579 Fecha Junlo 6,2006 

Publicación International No. We 2006/134466 - Fecha Diciembre 21, 2006 

TItulo (54) ARILPIRAZOLES SUSTITUIDflS 

-. 

Clasificacion Internacionai (51) AOIN 43/56 C07D 401104 C07D 413104, C07D 
401/12 C07D 403(12 

de origepj ____ (32) FechaJ (31) Nmero de Solicitud _(33) -Pais 
Prioridad us Jun10 15, 2005 11/153.103 

511_xINoI....I_
 

--
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69 ANEXOS V 
Cornprobante de I)ago de Is tasa de presentacion de It solicitud. 

qua acredita In existence , representaciÆn legal cuando ci solicitante sea persona EjDocuments 
jurIdica. 

encores, Si fuere el caso. Ver Expediente O&-COYf. Adjunto Copla Simple 

Documento de ceslOn del inventor 01 solicitante a a on causante. 

Declaraciones. 

Copia de If solicitud Internacional. (Resunien, descripción, raivindicaciones, dibujos). 

Traducción de la solicitud intrnecional 01 castellano. (Resumen, descripción, reivindicacloiles, 
dibujos). 

del examen prelirninar internacional efectuado nor la Autoridad Internarciournal de Examen ECope 
Prelini mar (IPEA). 

fiTraduccion del examen preliminar internacional efectuado per Is ’PEA. 

De 5cr all caso, copia del central de access. 

De ser el save, documento one acredite la license 0 autorlzacmón de  use de conocinhientos fl
 

tradlclonales be Its comu nidades indigenas. 

Dc 5cr ci cal certificado de deposits del material blolOgico. 

Arts final 12x 12. 

Dc ser CI C250, i n(ormaciOn some otras solicitudes de patente 0 tltulos sister dos en el extranjero 
per el mlsmo titular o on smallrelacionadas parcial o tatalmente con Ia Inversion de esta 
sollcltud. 

De ser el case, modilicaciones efectuadas a Ia soficitud Internacional 

FX 
Otros. Büsqueda Internaclonal 

69 FIGURA CARACTERiSTICA: 

69 Solicits [a conceslØn de Ia patente,--

NOMBRE CARL.OS R. OLARTE - - - FIR __________________________ 

Instrucciones some of diligenciemiento del presents tormularlo, ver reverse de esta pÆglna 
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LISTA DE INVENTORIES PCTII820061001579 

DEWS BiLLEN 
Ramsgate Road, 
Sandwich, Kent CT13 9NJ 
Gran Bretana 
Nacionajidad: Begica 

NATHAN ANTHONY LOGAN CHUBS, 
Ramsgate Road, 
Sandwich, Kent CTI3 9NJ 
Gran Bretana 
Nacionalidad: BritÆriica 

DAVID MORRIS GETHIN, 
Ramsgate Road, 
Sandwich, Kent CTIS 9M.) 
Gran Bretana 
t4ac,naUdad: Britantos 

KIM THOMAS HALL, 
Ramsgate Road, 
Sandwich, Kent Cli 3 OW 
Gran Bretana 
Haconadad: BrSnhca 

LEE RICHARD ROBERTS, 
Ramsgate Road, 
Sandwich, Kent Cli 3 9NJ 

. Gran Bretana 
Nacionalidad: Britanica 

NIGEL DEREK ARTHUR WALSHE, 
Ranugate Road, 
Sandwich, Kent Cli 3 GNJ 
Gran Brotana 
Nacionalidad: IrIandsa 
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TRADUCCION OFICIAL DE UN 000UMENTO CUVO ORIGINAL ESTA EN FNGLES 
Traductor: Jorge Enque Sierra Reyes 

FrFFlFcOr: 

ci usi,,io par  PFIZER LIMITED a Criss /<. Diane re/u I. Into Ra,sh -k v/° A 

MFFrIII ij/u Juan GijiIIer,uo Manic We NIuIF/UF CrFsini 1Jul41 If? s’guienir ApFUNIJII en 

S 
(Cotwetitiott it a Hayt iu S ocohie into) 

JtFINU IJNIDO 012 OTtAN I1RiFTA]A [I II{lANJ)A Did. NOR E 

Pals: Rcjiio Unido di: Gian Brelaæn c lrIarlditdeI No’-(e 

El_Drescrile doepiIMopjcO 

2 I In skin nrniadt, icr: KEN NEl]-! GREENWOOD 

3 Orion froun CI) ealidad do: NO   A it 0 I’U 31,1 CD 

4 V Ileva or sciio/eslanipiila do OW] 10 N(YlAll PUBLIC() 

COLt flcnc 

S 1;fl i undrous 

6. I-i din 12 di: rvlayti de 2006. 

40 7 Par d SCCUCLaLie de Estado Prtncpa( de su Maes(ad lava las Roiaconcx I %CT1Ores Y lit 
(u’iirnciiweal Lii. 

Hoki ci N,nc’i 11014598 

9 8db / cscaFiipii]a: Oficina do ltelacioni:s Lxlcr lot cs y de to Cn’ujiionweailh (SO 10 sec(v) 

10 Flrnia: S KcnIs]cy (Perot Secrcla’io do EsLado). 

Si este docunien o Va a 5cr usado en WI pals q ne ]iO liaga p do tic la Conve’iciOn 
do La F-Inya dcl 5 do Octulre do 1961, debe pL-esentavse a IS Ni consular di in 
]ilLsjOli qLle -eprescilla a use )O(S. Uria Apostilla o certificado do IeguIizociOli so](, 
conlirnia (]uc [a firma, sello a esrampilia qua lieva ci docuniento CS genLolo. No 
signiilca quo et catirenido dot documento sea correcto U rjoC In Oficina do 

ci ado iies Elir ores y do In Cornrnen well Ui a pm cUe ci con (cli Id a. 

Certifico quo el documerito edjunto as una (raducciori exacts del original: Cert. Notsrisi . Olarter 
Focus: 30 do Mayo de 2006. Traduclor: Jorge Enrique Sierra Reyes. DirscciOn: Carrara 15 No. 99-13 
Ouiciria 411. Terelono: (57-1) 2182308, (57 116232925. BnotØ, Co(onlbe. e-iiieli: 
ft:I@tyU9°.p2ffi. 7386 
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OLARTERAISBECK 
OLARTE RAISRECK & FRtRI LTDA. 

Power olAttorney Ponder 

The us dersigned, El sunrity 
PFIZER LIMITED 

0111]sued iii donticiji ado an 
Ranisate Road Sai, d wi cli, Kent,CT 13 9NJ, Thailand, 

by meatla of these Parents Itereby grants to Carlos par tncdio del presetite olora a Carlos R. 
14. Olarte and) 01 J. Ian Raisbeclo and/or Olarte yho J. tan Raisbeck y/o Aita 
Ana Maria Frieri and/or Juan Gujllcrn,o Maria Fried y/do Juan Guilleralo 
Moore and/or Natalia Castro fill] and Mrn’re you Natalia Castro polder especial, 
"Cannot Po wor of Money to file, prosecute, repay y S LEfi cieii te parc presen tar, receptor, 

boil 1  date o it and enforce any and all of the obte tier, defender y ]race’ respetar codas 
coin],a,l y’ 5 Ladino for Relations, Utility Model, C Lu Iqu icra do Job Pateatas do Molecular iaclón, Modelos 
Fair  is upogiapliles) or late gratac it UtlIIa, )Lsqueio tie lie ’irazados de 
It man, Its, In lust rial Des Ig ’is, Tradein a rita, Circa itos is. tegrados, Dis efloa Industrial as, 
Alan Thon g Slogans, ’I tad e N aisles, Commercial Al Rental Co nserctales, Nonah ra 
problems, Gang riiph ’cal Indications, rru tect Ion of Conlercial Cs, Taschler Coinerotain, 
1,i-ada Secrets, Opinion’s Ce ri I ticates, Deitoniinacioxpes do 0 rlgen, i’roteccloil d 
Copyrl ’its, Regis ration of Domain Raises, Secretos Eialprcs a ’-id CS, Certificados tie 
11111tII Regis t ratio lit, or any door  Intellectual 0 bteno r, Deareclocas de Audi Re gistro do 
property right in tite Republic of Colombia to Noaribros do Dominic, Landslides, SaMlaijas, as 
whtclt cM h empowers thorn to tsle all steps Cu aM pier Otro blea de propleda d In telectual by 
necessary Repay any adis, in istrati ye or judicial to cons,,atl a Cl] 1, Ropsiblil do Co lonibia, a ciayo 
asstlio dy of ally class for tile oW eols stated, to tile foods los fact,] ta No cry codes os New 
pet Riot.s, recosirses, rep] ies and opposit ions, pay neceta r] os ante c iiahqt ier appeal adiniti istrativa 
coca and pDradenob, request tee cit0011 i es, rcce j ye o tedious do c ualqt,i or) erarqula pan cninp]i r con 
Rwanda’ Is eat d securities, abandon applications and In encoattendado elevar sol]ci tl’des, rectirsos, 
collect refunds - Sufficient power is hercl,y grzi ted rcspocstas y opos icon as, pagar iniptiostos 
to receive II coital on caret tt Ilse C_ornpsl, y, to alt sLa] idades, sole tar rude.. oil,  iccibi 
coit fer powers on t] lose it, are to represeiit thin dcc ulitell toe y call dosistir y perci he, the 
co nips’s y it’d is]] y 0nd ext raj u di ci ally, to a, lawe r ti coat cede podcr bastait It para mci hi r noti ftcac]On as 
Coil in tile mater of all C] aitits and den ... t ds t]sel a it olnbre de la conipaflia, otoigar po4ores a 
may be parallel in coo Flee ott wall the objects quierIcs vayui] 5 represmitar a I a C ompati a judicial 
stated, givi FIg thetti It kew]se power to su h$t ittl te areas y extrsjstdic a Imon Ce, responder an pi... a todas 

Cactus red re "oke a iicli S iibstj lotIons- -. las Fec] Linac jon as o dentandas qua par unoti vo do 

Ify 

/ I eocosacndao se presentaitn, dandoles 
as i Ellismo f,LOU tad paIn s usttttci r It presents 
ltvoc,tr dic]ias stisti tuc ]oiIee. 

Signature/Finijm: ,, \ 
ephane’mjiit, Executive Director of Eumpeati Patents 

Department 

Datsolierl May 2006 

City,CountrybCiudad,pajs Sandwich, Kent, England. 

Cl 01tse] 
Gni]eraa Chnhjo 

crerkia Ifrb 

World l’ratic Csnl Cr - Torre A. Cello ID]) No. 54 - 37, Fib IC. Sssgola D.C., Colombia 
Tel �F57 1601-7700  Fax *$7 1 



OLARTERAISBECK 
OL4TC RAISflEC1< & FRiERI LTOA-

MODEL OF NOTARIAL CERTIFICATION 

Notarial Certification Certificacioti Notarial 

Oil jiii s date liii at, fec]aa, 
Ili May 7006 
The unders] giicd Notary Public ,Ad fix; ci Notario 1‘11,11,10 taxes -Ito carries  

L’fI,sc l Que 
Shepherd Drouin, Executive Director of European Patents Department 

of lega] age stud dotitwill in mayor do edad y domici liado 
Ramsgate Road, Sandwich, Kent, CT 13 9NJ, England 

brief the foregoing don unieut st, scdbi 6 ci docul menlo one siatecede. 

2. That file gra tutor 11 15 executed the foregoing 2- Quo ci otorgaiitc ha sujaci-ilo ci refen do 
docu niecE I as Cx ecul live Director of European I’aten Es JOc tti]icn to en all carÆcter it, 
O op a r It ] st a 
of Pfizer Li,tiitcd de 

3 That PFIZER LIMITED, 4. Q,ic 
hay iii g its p ,i ,uc ipa] ace of bust ’tees located in an cede ptincipal tonsils cii 
Sandwich, Kent, England 
is d ’Ely incoipo rated, is c u ri-eli Ely in existence, and cala legal inentc constilt, ida. U, e rich e exisrcnci a 
(licE the in, posts for winch flat Power of At tor, icy is legal vi genre y qu e los financial para go cuales 
gran ted are wi diii the scope of its c,sr],oral e an otorga el poder 50 anal den I’D de los quo 
purposes coiuprei.(kn no obj do social. 

4. for III gra ’nor 1111 the gollory to clone the 4, Q,ue ci doodle ter C LII rep rasen ’2016,1 pars 
Power at  A Lorney acid that Ii iwhcr reJsEser] tati 0 ti is s,1a’lot, ci poslcr, y qIte Østa es I cgitini 
legal. 

3. The foLim]stiout for my cc ’-till caliorts cot gained in 3 El fttn damejito de ntis certi ccci ones 
points 1,3 and 4 was (lie exhibition of the following co,,letudss on los Pianos 2.3 y4 Inc 1aexhibici6tu 
atuili OLE Li c dornunien I(s): de I Os (del) signal docunien to(s) autØntico(s): 
Certjlled Hoard Minute Extract wInch was 
held on 23’d September 2005. 

NOTARY PUBLIC (Signature): 

MODEL

 

OF CONSULAR CERTIFICATION 
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AIOSTILLE 
i Cs&i!] If S 0 1 tak 1961 1 Cti’)!] I a iyc an 5 al 1961 

lIiITEO KINGDOM OF GREAl BRIrAIN AND No’rnIr’tN IRELAND 

Coastal : ulliDi fmaddloo If Grad BtLlai,i and NerlIis]in Ireland 
rays: Ryeui!  -Uci & Gande-fllezn  CC d Irian d On fdand 

i1i ]iffl]]is drami I.e public 

2. 1 ab5,, Iiw]cd by Kepi’ielli Gi less. I’d 
a did sihild p-- 

3. AmEn g an the link  Ly of Nly In 
agmnnni]I en qunlilt ft 

4. Dea,t Ills se1 ci 11.  Sl form rildha 
Of rovelu on sceniI/ti(l]b,e on 

Ce[IIEIed/ALISS(d 
5 1 I,rkKnO Lonjrcs 6. II die I 2 M,y 2006 

7. by Flnr M,Ly I fliltcipnl Secretary GODOIC rw FrCiDl and Coi ailioenveactli Affairs / 
per In Clamored I6t,t Frinciilal Is Sn MenId any A raires £lranflres ci till CGIllmonleai Iii. 

9. Nu all Nn 11014598 

9. Slsiiip: IC Si e1lfli Is: S. ICs,uIey 

a 

Did. nor usrkor, Its. .aedIna con’it’ywhielt is 11111111 ly to the hall Co, erii., ur5oduhr, 
l96l,it should bspea[,,r[d Eu the round astcfar o1 ilia I,iIsIIun lrIIreuItELIgthateouat,y. Au 
ap&nliiIe Is Fuld iasI]etnsrrcif.saInlu,iyceufl ,asillatthesi.,alale, 111111 sharp Oil IItedutnentin 
sluine. ILdocs not lflCSIl 11151 IhecolitlIsertiledark ereniu,neI or Chad the ImeysFi Of 

Ceali.aeunueaitEl Office epp onea ottlic enfileliti. 



Sea conocido quo yo STHEPHEN DAVID FINN de 31 Amersham Hill Drive, 

High Wyconibe, Buckinghamshire, Reino Unit, como notaria publico 

autorizado. 

Certifico que servicios consujares Blair Uniithda an nonibre de su clients 

PFIZER LIMITED. 

He presentado este de ante ml el docurilento anexo qLie as describe Como 

CESION, firmado per Denis BILLER, Nathan Anthony Logan CHUBB, David 

Morris GETHIN, Kim Thomas HALL, Lee Richard ROBERTS y Nigel Derek 

MhUrWAISHE. 

� y qua los mencionados Services Consulares do Blair Limitada, ban 

reprsentado ante mi como presentacion de dicho clients he representado a 

silos con base an on documento original adjunto con firmas debidamente 

autenticas. 

Firmado y selpado el, 31 Arnersham Hill Drive, High Wycombe, 

Bucl<inghamshlre, Reino Unido, el 16 de Noviembre de 2007. 

Stephen Finn 
Notario Publico 
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(Convencion de La I-Iya del 5 de octubre de 1961) 

EINO 1114100 DE GRAN BETAtgA E IRLANDA DEL NORTE 

1- Pais: Remo Unido de Gran Bretada s ircenda del Norte 

2. Este documento pUblico he So firmado per: Stephen David Finn 

3, obrBndo an su condicion de Notario Pàbllco 

4. Liesa el sellolestampilLa as diclia Notario POblico 

Certificado 

5. en Iondres 6. el 19 de noviembre de 2007 

7. por: Secretario Principal de Estado de all Majestad rare Asuntos 

Extra njercs 

B, No  H590006 

9, Sells I EstaripLlLa 10, Firma: P. Wilkinson 

CSeLtadoI jfirmadoj(por el Secretario 

de Estsdo). 



PC32777A 
co-

AS IGNAC ION 

Para is valosa consdereoiOn pagada par ml nosatros) by PFIZER LIMITED 

una corporaoLon organirada bajo as leyes do Inglaten2 qua as dLreodOn 

complete de Is oficina its cerreos Ramsgate Road, Sandwich, Kent, CT13 

SNJ, Reirio Unido, Yo (nosotros) Verde y aigna par elite media a PFIZER 

LIMITED, We mi ft,uestra) detracts, UtuLo e interes an y Para mi (nuestro) 

Lnvencft5n Para una naeva y ÜW me)ora dentro de ARILIPIRAZOLES 

SUSTITUIDOS an cuanto Is Republica cia Colombia as ,efiere, coma 

completamente dispueto descrito an Is especificacion ye (nosotrosj eutoriza 

p0; este medic a comisiOn de patentes de Colombia a publicar ía patente all  

a PFIZER LIMITED do acuedo a esta asignacion. 

tando Is yo (nosotros) trend 

flimnaJqLbie) Dens SJLLEN  
Sandwich, Kent, England �20 its Junio its 2006 - Denis BILLEN 

ffirEcia ileQiblel Nathan Anthony Logan GH&JB8 ______________ 
Sandwich, Kent, England - 20 de Junio do 2006 - Nathan Anthony Logan 
CHUBS 

firma iLoibLe11 David Morris CETHIN  
Sandwich, Kent, England- 20 de Jun10 de 2006- Uav4 Morris GETHIN 

I ftma jeathie) Kim Thomas HALL 
I Sandwich, Kent, England- 20 de Junlo do 2006- Kim Thomas HALL 

I (fl!ffla ilegible) Lee Rictard ROBERTS  
Sandwich, Kent! England- 20 do Jun?o do 2006- Lee Richard ROBERTS 

I kcs,  NI of Derek All WALSHE  
Sandwich, Keut, England- 20 its Junio de 2006- Nigel Derek Mhur WALSHE 



BE IT KNOWN that 1, STEPHEN DAVID FINN of 31 Amersham Hd1 Drive, 
High Wycombe, Buckinghamshire, United Kingdom, a duly authorised Notary 
Public 

CERTIfY ONLY that flhiir Consular Services Limited on behalf of their client 

PFIZER LIMITED. 

have this day presented to rue the hereto aiinexed document describing itself as 

ASSIGNMENT signed by Denis TULLEN, Nathan Anthony Iogan CHIJUB, 
David Moths GETHIN, Kies Thomas HALL, Lee Ricabrd ROBERTS and Nigel 
Derek Arthur WALSNE.. 

and that the said Blair Consider Services LiniliEd have represented to me by such 
presentation that their said client, has represented to them that the said annexed 
document 6 s authentic original docturient. 

SIGNED AND SEALED at 31 Aniersham Hill Drive, High Wycombe, 
Buckinghanwhire, United Kingdom on 16th November 2007. 

4 
Stephen Finn 
Notary Public 
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PC22771A 

CO-I 

ASSIGNMENT 

I7or valuable consideration paid to me (us) by PFIZER LIMITED a corporation organized under the laws of 

England whose full post office address is Ramsgate Road, Sandwich, Kent, CT13 9NJ, United Kingdom. 

I (we) do hereby sell and assign to the said PFIZER LIMITED, all my (our) right, title and interest iii and to 

my (our) invention for a new and useful Improvement in SUBSTITUTED ARtPYRAZOLES to far as tile 

Republic of Colombia is concerned, as fully set forth and described in the specification, and I (wc) do hereby 

authorize and request the Coitmaissioner of Patents of Colombia to issue said patent to the said PFIZER 

LIMITED in reconnect Tons asstgnrnent. 

aIn withess whereof I (we) have liereutato set my (our) hand(s) this 

Saddwich,Kent,England on 20/ ir /2006 
- 

lJe4y)ç

 
idwich,Kent,l!ngIand on aol & I26 - Natn Anthony Logan CT$JUU 

Sandwich,Kent,bngland on 20/ cri,oub - David Morris jb I HIN 

It_ 7L WkiL. 
iid on: b,Kent,bnglaM on no,  b /2l)6 - an Thomas HALL 

Saiidwicb,Kent,England on aol b/2006 - Leeittchar ROBERTS 
�IL I 

( J 
Satadwlch,Kent,England on ZQ/ /2 - ltk AthilL 



12) INTERNATIONAL APPlICATION PUBLIShED UNDER THE PATENT COOPEKArrON TREATY (PET) 

199 Wand In CLun1FeopertyOranka5c 

(43) lmtrnloaaJ Pgb&dio DNtE 
pci 

(10) Iotndoaal PnI,tkndfl,! Number 
22 Obr2SO6(21.12jO WO 2006/134466 Al 

Ii) ltIoai PMern C,akaUo Eitop Patent C%rAztnenc Ran!sgQe R0a4 Sadwkh 
4lM 43/56 (2(6.O1) CtIfl, 461/12 (XGfl Ken: Cr13 9N) (GB). WALSIIE, NIeL Derek, Arthur 
CWYOaY/flM(1W6Dl) flJtVs2)(Dl III9AEI; Pflzar Rasch and Deehpmen Enropeen 
C070 IRISH USSR O!) Pniarit Utçartpnetil Ramtgaia Road, &ndich,  HIS 

<713 9&) (GB)-
(2!) Inlaninlional AppIkI. Niunher, 

PCT/I6I(X)lS39 94) Agents, OROUlMStpInne eL aI Pfiztr Rtse.tdl BId 
EeeIcç.ueat. I.tnsgBc Road. 5&tdwict,, gait £113 ON] 

(22) leternatlonal flung Dta: ’me 2 (Od.O1D1e 

(ZSI FlUng Lepgn.4e: wigliatt (SI) Olguated ates (wikaa offia,wrae j,&nte fij, 
ti lfumnd p,ter ae&aLç}i At AG, Al. AM, 

(36) PubItcaUo Isnguage! Englich At AU, AZ. 8A. BE, W, OR, 8W! Bt BZ. CA, CH. CN, 
Co. CL CU. 

a, 

DE  HE, OM, IX, M. BE. anj, ES. M. 

(30) PTtfltltT 
GB, GD, GE; OR, OR, HE. W, ID, N. £! 5,T,) 

1111S3J03 15bte2(SL5.Oe.2Cm5 ’IS KG KM. NOV. KR EA. Kr. If., LK, LB. LS, IT LU, l 
IX, MA, MD, MO. MR. W, MIN, MX.)., NA, NO, NL 

(70 ApplIcant (frr nflesiB kdSMka floepI USA AIRIER 
NO, NZ, OM, NO  PM, PL, Yr. M. RU, BC, SO St AS, NO.

lift LIMITED Oo91; Rasgafr Ko* SBIdwioh, Kent 
Si, SKSI, T), TM, TN, TA It 72, a&, 110, ItS. 

C713 910 (00). 
uz vc, )74, n,, zA. AM, AS 

(Se) 8ed.ated SSt (a4e, othtrii dakn4 hr at 
’72) Inn.tota,ng gMtaaJpithInbleL: ARMS HOW  OH, 
(75 Theeton/spp))rsnts tib o SLLEN, Bath GM, !, IS, MW, I. NA. St] SL, SZ, n, 00. n4. 

IB/GSI; BSA’ Reaerch and Developrant, Eropeen 
zvo, 

zu.inn (AM, AZ, By, KG, xz. Mn RU, -Fr, tM) 
Patent Depeatneni Ramagae Road SajJ.ich. Kent aopeaa (Ar, BE, 60, M. Ct CZ, VIS OK. FE. F* IS, 
tIll 9NI (GW CUUfl. NeEMA, AnlvnR Lan PR. QB OR. Nt!, ig M. It LT, LU,LV, MC, NI. IT. Pr, 
ODIOB) PThn keecareb and Oovelopmcat, Entopenit tO, SE, SC. SE, ’It), OAPI (Br, 0!. CF. CU, C!, CM. GA, 

Patent Ikpnatnei,i R.n,agat goad, Saniwid,, Kent ON, GO, OW, ML, MR ITh, SN, TO, ’1W. 
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SUSSTZ!T[TrFD MTLPYWOLES AS PAS ITXCXDAL AGEITS 

This invention relates to pyrazole derivatives having parasiticidal properties. The 

compounds of interest are fluorinated cydopopIarytprazoles and, more 

5 partloularly, the invention relates to 1 -a*4-oyclopropyfpyrazoles In whIch More is 

at least one tuoTine attached to the cycloprcpyt ring. 

International Patent Application Publication No. O) 9824767, European Patent 

Application Publication No. (EP) 933383 and EP057094 describe 4-ycIoprop 

ID arypyrazoles having parasilicidal actvfty for the control of arthropods. 

The prior an compounds do not always demonstrate good activity or a long duration 

� of action against parasites. Snftexly, some perasItlSa agents are useful cigy for a 

narrow spectrum of parasites. Ills an aim of the present Invention to overcome 

15 various thsa&vantagea of or impwe on the properties of prior an compounds. Thus 

It is an aim of the Invention to provide an ar)lpyrathe which has improved activity 

relative to Not an compounds against parasites. The compounds of the present 

Invention have especially good ability to control a broad speolnjm of arthropods as 

shown by the results of tests demonsbaflng their potency and efficacy. in Particular, 

20 the compounds of the present Invention are significantly more ache against fleas 

than similar prior art compounds. 

Ills a lute, aim to provide compounds with a long duration of action. Most 

�preferably, the compounds control infestation by arthropods for a period of at least 

25 twenty-eIght days. The extended duration of action Is generally attributed to an 

extended half life of the compound in *0 in the host mammal. 

It Is also desirable that the compounds of the present invention should have an 

Improved pharmacoldnetic profile, improved safely, improved persistence and 

30 improved solubility. 
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Thus, according to the present invention, there is provided a compound of formula 

(I) 

5 whereIn: 

A1 Is CFO, OCF2H, ocr3, -SCF3, -SOCEs, -50205, or SF5; 

H2 is H, fluoro, or C14 alityl optionally substItuted by I to 5 halogen atoms 

independently selected from chioro and fluoro; 

, R, gS and fl6 Widepesidently tepresent H, 014 akyl oØonafly substituted by I 

10 to 5 halogen groups Independently selected from chloro and fluoro, or a ebloro or 

fluoro: 
H’ Is Cl or fluoro: 
Xls Cie orN venom R’isCtor facie; and 
RisNRsnb; 

15 A& is selected from hydrogen. Ci.o alkyl, C, alken1. Ca. cycloaJkyl, C(0)OC1.e 

I and C,, aIkanoi, wtersln each a! the above groups may include one or ’now 

� optlonal substltuenb where chemically possible independently selected from halo 

hot, phen1, hydro,q, -C(0)OH, -0(0)0 Ci, alkyl. alkyf, C. hsoaiiq,l, Cs. 

cyctoaflwt, C, &koq#, C’.6 haloalko,q,, amino, C’, alKyl amino and di Ci4 alIq’I- - 

20 amino; 

Flo Is selected from hydrogen, C,, SI1, C,, alkefl)1, C,, alicanoyl and C(0)DC,, 

alkyl, wherein each of the above groups may include one or more optional 

substuents where chemically posetle trudoperdernify selected from, halo, pben1, 
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bytro,q’, .00014, -0(0)0 Cj.0 ai, C, alkyl, Cj. haIoaII, C.a cyoloalicyl, C14 

aiko,q, C,, hoa&c,w, amTho, C,, aug4 amino and dl C, Qlk)l amino; 

or fla and pb together with the N atom to which they are attached may Jon, a three 

to seven - rneq,bered heteracycc Ong containing one or more ft,her N, 0 or  

5 atoms and wherein said heterocyclic ring may bear one or more optional 

SUbSUUOI,tS selected from oxo, haJo, heL phenyl, hydroxy, -COOH, -CO)O Ci.s 

alkyl, 
ci. 

alicyl, C14 haloafflyl, Cn oycloalkyl, 014 sikoxy, CT.a haloaikoxy, amino, 

Ci, aiII amino and di C1, alkyl amino; and 

hot represents a tour- to seven-inentered heterocyclic group, which Is aroniMe or 

to non-aromatic and which contains one or more heteroatoms selected from nitrogen, 

oxygen, sulfur and mixtures thereof, and vtherein said heterocyctic ON Is optionally 

substituted, where the valence allows, with one or more substuents selected from 

halo, cyano, nitro, C14 S4, Ci, heJoaIl4l, C, alkoxy, OCO)Ci, ailcyi. C(0)Ci, 

auIw C(0)OCi4 alIq,i and MAW, where At and R4 are Independently selected from 

IS hydrogen, C,.e aNg4 and C aker)A wherein each of the above groups may 

include one or more optional aubstituents wtere chemically possible independently 

selected from halo, phenl, hydrrn, -COON. C(0)OCs, alkyl. 014 aNqi. Ci, 

haloalIvIl, Cn cycloaIl4, Ci, allco,. C, haloalko,cy, amino, Ci.e aIlc.jI amino and (I 

Ci, 61144 anno; or a pharn,aceurlIcalb acceptable salt or prodrug thereo 

20 Withtheprovisotboatfewomo(R2,FP.F4,R5,orR6is fluoro 

In the compounds according to formula (I), Ci, haloallcy or Ci4 haioaikol mnealls a 

0, haNqr or 01.5 alkoq’ substituted by I to 5 chloro or fluoro groups chosen 

independently. Also, halo’ means a group selected from fluom. b,orno, chioro, 
W 25 bromo or lodo. 

Suitably, & Is CF3 or SFs, preferably CFa 

Suitably R2 is CF3 or CFIF2. preferab’y CFO. In an alternaVve suitable embodiment 

30 As is fluoro. 
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Suitably, R3. R4, fl6 and R° ktdependentjy represent H or %oro. 

Preferably, R2 is CF3 and R2, R4, R5 and fl°  independently represent 2, 3 or 4 fluoro 

groups, more preferably 2 fluoro groups, most preteraby on R3 and A4 and it and 

5 Ire represent H. 

Similarly preferably, fl2 is 0HF2 and R3, R4, R5, and Its Independently represent 2, 

$ or 4 fluoro groups, more preferably 2 fluoro groups, most preferably on R9 and R4 

and P5 and R6 represent H. 

Similarly preferably, A2 Is fluoro and Ra, H4. A6, and A6 Independenty represent 2, 

I 3 or 4 fluoro groups, more preferably 03 and B4 are both fluoro and A6 and R8 

represent H or all of fl’, R4, A6, and R6 eretluoro. 

15 Preferably XIS CRP. More preferably R8 is chioro. 

Other preferred compounds are those in which A7 and R6 are the sane. More 

preferably, both A7 and Fig amCl. 

20 Suitably, R is C(0)OC,, alkyl, e.g. ethyl, propyl or isopropyl, with optional 

subsiltufion selected from One to &a 1uoro groups, e.q to form 2,2,2,-fl1uDroethI, 

I di.Cj.s aikylamno, e.g. dlmeth4amino and hat, ag. pyrrodiny1, pyridyl and 

mwdazobl. More suitably, Ra Is etho9icathon)l, dImethylaminoethowcavbonyI, 

2,2,2-t’ffiuoroethoxycarbonyl, Isopro,’carbonyl, 4-pdimetho,4’cathonI, 3-

25 pyæd)dmetho,qoarbonyI, 2-pyrIdy4rnethoearbony1, 111-lmIdazo-5-

I yIrnethorcathonyI or 2-pyrroIlthn-I-yletho’carbonyl. 

Equally suitably, fla IsO,, allqiI, e.g. methyl, with optional substilullon Selected from 

one to five fluoro groups, e.g. to form Itlijuoronethyl, C cycloalkyl, e.g. cyCIOheI. 
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phony] and het, e.g, pyzidyl, e.g. 4-pyridyt, piperidinyl, r,aorpttollflyt, pyrro4(dinyt or 

ppemz1nyt. More suitably, Rae methyl or4-pyvldyImetbs4. 

Equay soitaty, Ra and B lc9etber with the N alom to which they am attached 

5 form a pyntidinyI, pIperIdiny, pperaOnyl, rnorpholinyl or 2-oxo.oxazoIidIilyI. e.g. 2-

oxo-13-oxazofldirl-3-yl group, more suitably, a 2-oxo-1 ,3-oxazolidIrI-3-yi group. 

Suitably, Abs hydrogen. 

Ia Preferably or alternatively, fl is selected frani NH2, C14 alko’carbofl4aminO with 

optional substitution on the alko8F group by one to five fluom groups di-C, 

aIIq/lamlno and bet, and Cis aliwlamIno with optional substltuflon on the elkt4 group 

by one to five fiuoro groups, Ca cyoloalII, phenvt and hot. Most pvefoffiby, is is 

Ni-!2. 

Preferred indMdual compounds of the nyanban are selected from: 

5amfrio-142,6-diohIoro-4.pental1uorothIopflenyi]-44224lIuQrO-1-

(ldfluoreth)cydopr.1spyrazoIe4-CarbOflIthi 

5.amIno1.t2,6.dIchloro4_(t2ffIuoromethyDphOr)YI1442,24ifluOrTh1 

20 (fflhluorometh1)cyCIopropyl]-1 HflazoIo-3-oarbonitrllO; 

5-amino-I -(2.6.dichloio-4-(U1fluoromethy9pher1y-4-(1 ,2,2-triflLJorooycIopOpVl)-1 H-- 

pyrazole-3-carbonlblle; 
H-

Scaronitrile 

25 

(triliuosomethyflphsnyll-1 H-flrazole-3-calbonitdIe; 

5-ani&io-1 (2,6 dh!or4 taOrGthpheflyi-4-(pefltaUOT0CYOPTOPYl 1+ 

pyrazole-3-crnbonitclie; 

5-amIno-l42,sdithovo-4.peniaJuorothlophenyfl-4-(1 ,2.2-rntIUOrQCYOIOPrOPYUI H-

30 pwazole-3-caibonMe; 

5-amino-i .t2,6ichloro_4.(t1ifIuoromethyI)pI1eflylJ4l (dilluo(ornethyD-2,2-
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uoracropyfl-*pyrazoie-3cavbonre; 

5arnino-I-[2,6-a$chloro-4-(t1iuoromethyl)phenyl;-4(22-dlm,o,ucØopropyi)1n. 

pymzo-3-oa,bonItrfle; 

5-mnIno+I22-difIuoro-F(thuiuorouothy1)cycIopmfl4]-1-2,6-.fiuom-4-

(Idlluoromethphenyq-I Wpyraze-3-cathonItnie: 

5-an,ino-1-(4ohIoo4-penwfluoothophonylJ-441-(difIuoromethyi-2,2-

fluorocvopeopy)4 H-pyrazole-3-catonitdle; 

-(2,&dicNoro-4 

(triThiommethyi)phenyij-1 H-pyrazo18-3-cathonfrrlq; 

5-a 1-12, dlch ffiuoron ethyl)pheny 1-(dlfluoromfl,yl)-2,2,3,3-

leaftuococyclopropyt3- I $*IazoIo-3-c8rbontrila; 

5-amIno-142,6-dcWam4-(Wfluoomethyflphonylj-4(z23,3-tetrafltro-1-

(tTt(luOrOmethycyclopropyq-IJ3pyrazoIe-3-carbonlb1Io; 

I -{26 dithJoro-44Ilo,omoth)A)phenyI-4-(2,24lfluoro- I - 

QrlJluoromehydoptopyq-5-(methyIamino)-I H$tazoIe-3-carbone 

5-amino-I 42,6-dichion 4-(t,1fluorometho,)phenyf]-4-{2,2-dWuoro-1 - 

(b1tuoromethytcyc4rog1Kpyrazole-3-cathonIft1Ie; 

5-amInà-I-(2,G-dh(tAfiuoromethoi)phenyq-4.[1-(fluoromothyg-Z2,3,3-

tetrafluomcdopropyt3-1 H.pyiazoe-S-carbonMle; 

difluomcyclopropyi3-1 H-pyrazole-3c&rbonfhe; 

5-amino-1-2,Ochloto4uoromethi)pkonyi)-442,2.duom-1-

(uoromethyOcy&apopylpazole-3-carbonIth 
5-amh-1-(2.6-dchWr4(fflfluorcme%h)4)phenyq-4-(22-dIftuoro-1-

mecvlopropyO-i1-pyrnzthe-3-carbonibiIo; 

S.mlno-1 -{Zh-4-I uoromethsl)ffli*hen*4-(2,2-dffluoro-I - 

(tUIuorometh4)cycIoproplj-1 H-pyfflzo1e-3cathqnile 

ethyl Syano-1-(2OoMora-4-UrItIuorometh)d)phenyfl4422-difIuoro-I-

(thfluoromethy)cyclapcopyfl-I H-pyra2ol-5-ylcarbamate; 

I -[28-dcmoro-4-trffiuoromethyi)phenyI3-4422-dlftuoro-I - 

(trifluorometh4)cyIopropy%J-6-(2-oxo-1 ,3-oxazol(din-3-yi)- I Wpyrzole-3oarbonitriIe; 
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$-wo-1-[3-ctilaco-$flvoomethn2t1)-4422.dilluoro-1-
(PifIuommethyl)oycioprnpl H-pyrazote-3-carbonftrfle; 

2-(dimeth4amino)eth1 3cyano-1-t2,6ahIoro-4-(trI&nrome1hyi)ph6nytJ4-J2.2-
dlfluoro.l4Uffiuora.nethyt)cyclaprap0j-lt*pyrazoi-5-y!earbamate; 

5 Z224i9uowethy4 3-cya1-I2,6-dchloro-4-(Wuoromethy)phonyl]-4-12,2-dffluotv-

1 -(#dthJorieThyI)cydopfopyfl-1 i4pyrazoi-S-ylcarbamate; 

5-amino-I -(26 chIoro-4-{(ftifklofon1eth)l)suffonyphenyi)-4-22-diftuoro.1-

(tTThuoromemyI)cycbproyq1KpyrazS-3-,bonrile; 

I2,6-dIc4,Ioro-4-rJfluoro.nethy1)phenyfl-4-{Z,2-diquDro-T-
10 (mfluommethyflcyopropy 4(pd yimethyan*oJ-1 H-pyrazoie-3-

carbonrIIo; 
5-amino-1-f25-djchIoro-4-{dIliuoroinetho,)phenyfl-4-22-diftuaro-1-

S Puorome*Sydopropyfl-1 fpyrezSe-SathonWle; 

IS teE,fiuorocyoIopropyfl-1 Hjymznla$-oajtonMe; 

Isoprop,4 3ano-I-[26-dhoro-4-(ldffuommefrM)phony-442,2-difluoro-1-
(MfIuomethI)cyoprop1 f$yrazoI-5-lcwbamaIe; 

PYrI.tIM aanc.14&Bdichbro-44,Thuoromemyl)phenyq-44Z2-dlauoro-
1-IuoromeU)cyclopropyq-I &pyrazol-5-y(carbamate; 

20 pydn-3-\imeth1 3-cyanoI-12,6-dlchbm-4-QæfIuorcThothyl)ph0ns13442,2-dMuoro-

1-(uiuometht)cvopropyfl-1Hp3nazaI-5-yi3carbamate; 
py2-4meI 3-cyano-1 426-dIchIoro-4-(UffiuoromothyI)phenyq-442,2-fiuoro-

1-(vmuoronieThy1)cdopropyff-1HrazoI-5-yIcarbamate; 

Si
 Km(dazo(-5-yimeth1 3-cyaoo-1 jL6-ctoro-4-(u11luotomethyflphonytJ442,2-

25 taotol -MiuoromeW)cyopropy-1 H-pvrazo4-5-ytarbenlaEo; 
2-pyrtoIithn-1-y4eth)l 3yano.l-(26hororomeThyI)pheny-4-j2,2-
dIfluoro-1-(tTitommett)cflopropH-pyrazoI-5-$cathamate; and 

5-an no-4-(1-[choro(IIuora)moU-M1-2,2-dIfluorocvnIprop*l.R6-dfchlorO-4-
(tifiuora,iethyphen4-1 H-pyrazole-2-cwtoolU&; or a pharmaceutIcally acceptable 

30 salt or prorug Thereat. 
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More preterred indMdual compounds & the present tovention are selected ntm: 

5.amo-1-j2,6.thchIor4-(trłuomnthyUp,,yI4-(2iuoro1  
Orifluoromethyl)cydQpropylj-t Mpyrazole-3-carbonl1dla; 

(’)-5amlno142,6-dN4-(tiorqmethyOphonyH,4-2,2-dthuoro-1-
5 (Wkjoromethyl)eyclopropyfj-i H.pyrazole.3carbonitrlle; 

5-am1no-I-fLdichIoro-4-(hMuarcmethyt)phen1]-4-p 4dJfkiorocneth4)-2,2-

diuooycIrcp13-1 H-pyyazole-3-cathonibb; 

5no1-[L8Ithro4-pemafluorotope41-(dmuoromethl)-t2-

dmuorocycioprclM i+pyyazce-3carbonftdIe; 

LU 

(TfIuoromethypbenyi]-1 t3prazoIe.3.arbonftrUe; 

5-anno-142,6-dialloro4{ttIfluoroethyniJ-4-(1-(dmuoromeThyI)-2,23,3-

� teIrafluorocyccpropy-1 I4-pyrazoIe-3-vactonibile; and 

a-amn-1-[26-dah!oro-4-4thfluoromethy1)pt1otwO-4f2,2,3,3-tetrafluoro-1-
IS (Wfluoro 4)cyclopmpy-1 Hyrazole-a-cactar*dIe; or a Pharmaceutically 

acoeptabls saft or pronjg thereot 

the acts’s ol The Invention are so.callod OnXimW of the compounds at 

formula M. Thus certain dedvatives of compounds of tom,ula 0) whIch may have 

20 flKJe or no pharmacoIogal acuvity theme&ez can, when adSttered Into or onto 

the body, be convened Into coTnpour%ds of formula (I) having the desired activity, for 

exemple, by hydrolytic cleavage. Such thrlvath,es are referred to as prodiugs. It 

bdII be appmcJated that certain compounds of formula (I) may themsthJes act as 

pod-drugs S other compounds of to,mLda (Q. R,rter lnformal$on on the use at 
� 25 prodwgs may be tound In Pro-dnsgs as Novel Delivery Systems, VOL 14, ACS 

Sympofum Series (T Ifiguchi and W SteMa) and 8loreversJSe Carriers In 0n4g 

Ooslr, Pergamon Press, 1987 (ed. E B Roche, American Pham-taceutical 

Association). 

30 Prodrugs in acoordarce with the invention can, for example, be produced by 

replacing the $-tn*)o substituent on the pytazole ring in the compounds at fomiuta 
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(I) will, ce.tair, moieties knoWn to those skilled In the art as ’pro-drug rnoleliS as 

descæbed, for example, In ODersign of Prodrugs by II Bundgaard (Elsevier, jOBS); 

’Design and application of prodrugs," Textbook of Drug DesIgi and Discovery, 3d 

Editon), 2002, 410458, (Taylor and Francis Lid., London); and references therein. 

5 

Suitable prodrugs may have an N-containing group at the 5-position of the pyrazole 

ring of formula (I) and are bound to the ring through N. The 5-N group can be 

substituted once or twice. Examples of subsWuents Include: al" amines, aryl 

amines, amides, umas. cartwriate, cyclic carbamates, mines, enanilries, Imldes, 

10 cyclic imides, sulfenamides, and sulfonamides. The hydrocarbon porficil of theee 

groups contain Cie alkyl, phon, heteroaryl such as pyrldyl. C alkenyf, and C 

cycloalll; wherein seth of the above groups may Include one Or more oØOn& 

substituents vAere chemically possible Independently seleoled kern: ho; bydrox 

C,-, alicyl and C1-0 alko*y. 

15 

Further examples of replacement groups id accordance n4th the foregoing example 

and examples; at other prodarg types may be found In the aforementioned 

references. 

20 A prodwg according to the Invention can be readily identified by adrniflisteliflg it to a 

and animal and sampling a body fluid for a compound of formula (I). 

In a further aspect The present invention provides processes for the preparation of a 

compound of formula (I), or a phannaceu&ally, vetednarily or agriculturally 

S 25 acceptable salt Thereof, or a pharmaceutically, veterinarily or agriculturally 

acceptable solvate (Including hydrate) of either entry, as Illustrated below. 

It vvill be apparent to those skilled in the art that sensitive fthuctional groups may 

need to be protected and deprotectod during synthesis of a compound of the 

30 InventIon. This may be achieved by conven1onai methods, for example as 
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 described In Protective Groups In Organic Synthesi& by 1W Greene and POM 

Wuls, John Wiley & Sans Inc (1999), and re(erences therein. 

Thus, the followkig processes are lliusfrtive of the general syntheflc procedures 

which may be adopted in order to obtain the compounds of the Invention. 

1. A compound of formula (I) may be prepared by cyclopropanation of an alltene ol 

formula (II): 

No 

R22 

IRO
 

II) 

10 
wherein 

A’, R2, R’, A4, A7 and X are as previously defined for formula (I) and R° 

represents Re or N-protected R, followed by deproleobon where necessary. 
SuItable protection Includes Irnldofoimamlde promotion, for example using hI$- - 

dimethylimldolam,asnlde, which may be deprotected under standard condflions. 

25 Compounds of formula (Ii) may be reacted with a carbenS species, :CR5R°, in 

which A5 and R° are as previously defined for formula (I), which may be generated 

la-gw. 

For example, when R5fi°=F, a reactive species such as frimethylsilyl 

difluaro(fluorosulfonyOacetate (TEDA) may be reacted with a compound of formula 

(II), where R° represents N -protected R, with an optional apolar sthent at 

20 elevated temperature in the presence of sodium fluoride to yield a product of 

Month (I) after deproleetlon. Other speciffic methods include treatment of 

chloroform with base, preferably under phase transfer catalysis conditions, 

thermolysis of a suitable organometallic precursor such as an aryl trifluoronisthyl, 

trlthloromethyl, or phenyl(trlfluoromethyl) mercury derlvate or treaU,lent With a 

25 dlazoalkane in the presence of a transition metal catalyst and treatment with a 
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diazoalkane in the absence of a transition metal catalyst followed by thermolysis of 

the Intermediate pyrazoline, or generation from a sulphur ylid 

A compound of formula (II), where 9° represents an N-protected group, may be 

5 obtained from a compound of formula (IV): 

??N�Prvn 

� wherein Xis bromo or lodo, and R1.R7 and X are as previously defined for formula 

(ha), for exame. by a transition metai-catab,sed cross-coupling reaction Of (l 

with an appropriate vin*tlon reagent in a suitable, optionally degassed, solvent. 

10 Suitably, the transition metal is palladium and the vinylatlon reagent is an organotln, 

organoboronic acid, or organozinc derivative. Alternatholy, (IV) may be heated at 

reilux with suitably substituted a&enylborofllc acids in� the presence of 

taalds(triphenyiphosphine)-palladium (0) and sodium hydrogen carbonate in a 

suitable solvent, Alternatively, (IV) may be treated with an organothc compound, 

15 for example, activated zinc (such as Rake zinc) under an inert atmosphere with a 

suitable brornoalkene such as brornothfluorbethylene or bromodifluoroetylene in 

an aprolla solvent in the presence of a palladium (0) species such as 

tetrakis(triphenylphosphlne)palladlurTl (0) at elevated temperature. Alternatively, 

(IV) may be treated with activated zinc (Rieke zinc) in an aprotic solvent to yield the 

20 organozlncate, which can then be crossed coupled to the haloalkene In the 

presence of a palladium (II) species such as dichlorobIs(trI1enylphosphlne) 

palladium (II) and a reducing agent such as diiscaulyiaiurr4nklm hydride under 

reflux in an aprotlo solvent. 

25 Compounds of formula (IV) may be useful for accessing Intermediates of formula 

(V). 
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F 

N’ \ 

N N�P,otacon 

Y 
0 

Thus, formula (IV) can be treated with a Grignard reagent such as 

Isopropylmagneelum chloride under inert conditions using an aprotic solvent at 

reduced temperature before treatment with a chioroalkanoic acid chloride or 

anliydride, upon warming to room temperature the desired ketone species 

represented by tommie Ma produced. 

Compounds S formula N can be utlilsed to accesse compounds of formula (II) 

wherein Its and A4 are H and A° is *protected. Thus formula N) can be 

10 me"natod by treatment with a Wittig reagent under inert conditions at reduced 

temperature in a solvent such as tetrahydroluran. 

compounds of formula (II), where As Is N-protected, can also be obtained from 

compounds of formula (, by treatment with a haloalkene such as 

15 dibromodlfluoromethane In the presence of tTtIlenyIphoephlne and Make zinc In an 

aproth solvent. 

Alternatively, compounds of formula (II), where R9 is N-protected, may be prepared 

from compounds of formula (IV) via an appropriate tertiary alcohol followed by 

20 standard chlorination-dehydrochiorination procedures. 

A compound of formula (IV) may be obtained from a compound of formula (VI) 

wherein R’, A’, and X are as previously defined for formula (I): 



A. 
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NC 

Nr 

(VI) 

by two standard bromlnafiorthodlnaflon and protection steps, either of which may be 

carded out first. Compounds of formula (VI) may be readily protected, for example 

as the Imidotormamlde, and can then be transformed direc#y into conipoonds of 

5 formula ( by reaction with a reactive acid anhydride. In an apolar solvent 

2. A compound of formula (I) may also he prepared by generating the required 

caibenoid species from a pyrazole-conteining p(ocuror and treating it wiTh an 

appropriate alkene. For example, the aIlI metal salt, preferably lithium, of a 

ID compound of formula (VII): 
NCMISOft 

(vin 

wherein Mis phenyl or naphthyl, either of which is optionally substituted with Ci to 

� C4 alkyl, Cl to C4 alkoxy or halo, and R’, 1R2, A7, A° and X are as previous defined, 

may be thermally decomposed in the presence of a transition metal catalyst, such 

15 as rhodium (II) acetate, and an alkene of formula (Vill): 

A3 R5(y111) 
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wherein H3, fl4 R5 and no are as previously defined for formula (I), optionally In a 

suitable solvent such as dlchloromethane and optionally under pressure, to give a 

compound of formula (I). 

5 3. Compounds of formula (I) may be prepared by the Japp-KlWigeniann reaction. 

This reaction Is described in Org. React., 1959.10.143-116. It Is usually necessary 

to perform further synthetic steps to form 34,5-trisubstituled pyrazoles with more 

varied 4-suboiftuents. Futhomlore, The groups that can be introduced In this way 

are limited to those derivable from the 4-subetituent originally introdtted. However, 

10 we have found a process by which 3,4,5-hisubstituted I-ar1pyrazoles may be 

produced directly In a reactlon which involves coupling of an aridiaonlum species 

with an appropriately subsdfuted precursor beaæng a aesfred substituent The 

desired substituent Is irtoduced concomitantly at the C-4 position In a process 

which does not Involve any reanangernent. Furthermore the reaction produces the 

15 til-substltued pyrazole dirsoW. This removes the need for a lengthy synthetic 

procedure and the need for several work-ups of The Thtermedlate products and 

results In good yields. The process has the significant advantage that the C-4 

substituent may be built Into the original tetrasubstituted ethane derivative which is 

one of the starting materials and which Is reacted With the a1diazonium species to 

20 form the pyrazoie. Control of the poemon of stthsmulfon on the ,osuItin pyrazole 

ring Is therefore absolute in the reaction. Furthermore, a very wide vedety of 4-

subslituents may be introduced convenntIy and (rectly. 

Thus, a compound of formula (i) In stich W Is NH2 can be prepared by ,aactmg a 

25 tompound of formula (O 

R rR4 

n2 FO  (IX) 

CN 

14th a compound of formula (X) 
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optionally In the presence of an add, wherein: 

R to R8 she as defined above in reIaoqi to the compounds of foirnu (I); 

L is an actVatlr,g group, and 

5 Z is a compatible counter Ion followed by removal of group L. 

The counter Ion Z may be any suitable coiner ion normally found In diazonsi, 

reaclions. Preferably, Z1s halogen, HSO or tetraiuo,cboraie and most preterab 

Is tetralluoroborate 

�io 
The group I. Is an electron withdrawing group which stebilises the anion 

Intermediate intheprocess. Thos,preferaby Lisa group wNchJs capable Of 

stabilising a negative charge on an adjacent carton atom. The group L must also 

be removable. L can be removed under basic conditions for example by base 

15 hydrolysis or can be removed by reduction and/or elImination. The group L 

Important as it serves to direct the reaction at the dla2onlurn species with the 

compound of formula IN but then Is removed in the subsequent stages Of the 

reaction, Preferably L Is an ester group or a group C0R10. More preferably, Lisa 

group selected 1mm: - S(0)pR" where p Is 1 or 2, (R’O)2PO, COOR" and - 

20 COR’°, wherein R0 is selected trort,: Ci.s a11q4, di-Ot, aJIqamIno, C,. aikyfthlQ Cu-

cydoaflqui. (CHPh and (CFI2) heteroar1 wherein n = 0, 1 or 2, each of which 

groups may be optionally substituted on any carbon atom by one or more groups 

selected independently from: halogen, hydro, cyano, nitro, Ci, &ko’, Ci, 

hatoalkoiw, C14 alKanoy 01.4 h&oalkanoyl, CM alIq#lsulpiiin>4, C,, 

25 haloaliq,Isulphinyl, Cl, alkylsuiphonyl, C14 haloalIq4sulphon4 Ca-a cycloall4 and 

C hatccyctgallq; and R’° can be hydrogen; and wherein fl’’ is selected from: Cl-fl 

all4, cycIoaIk4, (CH2)nph and (Cl-I2), heteroaryl wherein n = 0, 1 or 2, each Of 

which groups may be Optionally substuted on any carbon atom by one or more 

groups selected Independently from: halogen, hydro, cyano, nkro, Ci. alkoxy C,, 
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haloalko,, C1, aft<anoyl, Ci.4 hsio&canoyl, 014 allqtlsuhphinyi C,a 
haloatlleuIphlny1, C1.4 alkylsuiphonyl, 014 haIoalIcyIsu(p4iony, Ce CyCIOSUq#I and 

Cs. halooycloalkyt; and A11 can be hydrogen. Preferably Lisa group reacted from 

CO&° and COOn". Most preferably L Is -COOLie or -COOEt. 
5 

In certaM, cases, Ins nab.,,e of the Ieavkig group L means that the resulting 

ntsmisate is In the wrong oddaflon stata Thus. witens necessary, one or more 

reaction steps may be Sled to ensure the correct c4dalion state is reached poor 

to cyclising to torm the awl pywole. 
tIj 

The aforementioned coupling process can be used to prepare any of the 

compounds of Jormula (I). For example, Schemes 1 and 2 below illustrate the 
general melbocia as applied In the preparation of 5-emino-142,6--dlchloro-4-
(trlftuoromethyphenØJ-4-(22-dffluoro-1  -(t,ifSuorocnethycyoIopropyfl-1 N-pyrazole-3-

I5 carbonitrice. 

Scheme 1 

bOH 
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Scheme 2 
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Ideally, for the coupling reaction to form the compound of formula (U, the solvent 

should be a polar solvent iMith does riot react with either the diazonlun salt or 

callon, or orith the compound of formula (IX). The reaction may optionally be ownsed 

out under mildly acidic conditions. 

The diazonium salt of formula (X) can be paduced by conventional means and may 

be prepared in sfu for further reaction or can be Isolated and used in a subsequent 

10 reaction step. 

Specific examples of compounds of formula (IX) and (Xi) are depleted in Scheme 1 

and 2. Alternative compounds of formula (DC) can be similarly obtained from 

compounds at formula (XI) wherein fl2. P3 fl4 R, A° and I are as defined above, 

15 for example, by treating a compound of formula (Xfl with a source 0 cyanide ions 



4tJ 
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(XI) 

Coroçounds of the formula (XI) can be obtained by reducing and then dohydmlfng 

a compound of formula (XII). 

CN 
RD 

4 R 

5 Compounds of formula Q(Ifl can, for example, be made by condensation of an aIII 

cyanoaikanoats e. methyl cyanoacetate YAM an acid chloride In an 8pr0t10 solvent 

such as dichloron,ethane In the presence of a Levis acid, such as ma9nsium 

chiocide and a mild base, such as triethylamine, at reduced temperature. 

10 AlternatIvely as shown in Scheme 1, compounds of formula (XI) can be accessed 

by lioevenagei condensatIon of a suitable aldehyde with an alkyl aikanoate such 

as methyl oyarioacetate. 

Effective conditions for preparing cyofopropyl substituted compounds using 

13 ¶i1mett1yyI-22-dlffuoro-2.<fuorosuIf0nyf)acstate (TFDA). a dflloorocarbene 

� source, are doscted by Weer of a)., inj. fluo, Chem, 2004 125459. 

Compounds of formula (Xlii) may also be utlhsed in the Japp Kllngernann upon 

reaction wit)) compounds of formula 9Q In order to synthesise compounds of 

20 formula (Vi), by analogy with the above conditIons. 
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Compounds of formula (XIII) wherein L CO201 to Cs aIl’I are S}ntIWSJSOd by the 

slow addition of glycolonitrile optimally at decreased temperatures to a C, to Cs 

aIIwI cyanoacetate, In an aprotic solvent such as &netbyffoonainide, followed by 

5 the addition of a base such as potassium ca,Uonate. 

The Intermediates of formula riff), (XI) and (Xli) can also be obtaIned either by 

analogy with Schemes 1 and 2 or by using conventional synD,ec procedures in 

accordance with standard textbooks on organic chemistry or literafljre precedent 

to fran, readily accessible starting materials using appropriate reagents and reaction 

conditlont 

4. In wother aspect, the nvendon provides processes for the preparation of 

compounds of formula (I) from a(temave compounds of tom,ula (I). For example, 

15 compounds In which A9 = NAaAb, where Ra and Rb are as defined In formula (I) may 

W prepared by standard reacifons train a compound of formula (I) where R 

represents NH2 

Compounds of formula (VI) may be prepared from compounds of formula (XIV) 

II 
A 

� nfl 
NH2 

20 (XZ1 
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where 002R" represents a suitable ester group, by conversIon of the ester into the 

amide (XV) followed by reduction with phosphorous oxyofiloride at elevated 

temperature. 

5 Compounds of formula ()Mn can be obtained by reaction of a suitable 3-cyano-2 

oxo-proplonic acid ester, e.g. ethyl ester, with a suitably substituted hydral!ne of 

compound (Xvii) In an aico4ioc sowent at Svatod temperature tdi!owed by 

addition of  base such as sodium carbonate and further heating. 
NHNH2 

R 

(XVII) 

10 Compounds of fom,ual (XVII) are readily accessed using standard conditions, for� 

example by substitution of the corresponding fuoro derlvath’e with a hydrazine 

reagent such as hydrazine monohydrale at mfllff in an Scobollo solvent such as 

ethanoL 

13 A compound of formula (I), where Re le CFs B3 and R4 are fluoro R6 and R6 are 

hydrogen and R9 is 1,11-12, may convenientiy be prepared accordk,g to fli foIIot4dflg 

Scheme 3:-

�20 

25 
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The N-protecting group is a suitable acid labile protecting group, e.g. a 

dimethylamidoformamldo group, which may be incorporated according to methods 

descrbed herein and removed under acidic conditions, e.g. hydrochloric acid in 

methanol and dioxan at elevated temperature. The tranatformabom described are 

5 well mown to hose skilled in the an and and, in pail, are described In more detail 

herein. 

Persons skilled in the an will be aware of variations at, and alternatives to, the 

processes described which allow the compounds defined by fomiula (I) to be 

10 obtained. 

It will also be appreciated by persons skilled In the an that, within certain of the 

processes described, the order of the synthetic steps employed may be varied and 

wl depend Inter are on factors such as the nature of other functionS groups 

15 present in a particular substrate, the availability of key intermediates, and The 

protecting group strategy (if any) to be adopted. Clearly, such factors will also 

Influence the choice of reagent for use in the said synthetic steps. 

The skilled person will appreciate that the compounds of the Invention could be 

20 made by methods other than those herein described, by adaptation of the methods 

herein described and/ar adaptation of methods Imown in the art, for example the an 

described herein, or using standard textbooks such as tomprehenswe Organic 

Transformations - A Guide to Functional Group TransfomiaflonC, RC Larock, 

.Wiloy-YCH (1999 or later edlthos). 

25 
It is to be understood that the synthetic banstormatlon methods nierthoned herein 

are exemplary only and they may be carded out In various different sequences In 

order that the desired compounds can be efficiently assembled. The Sldiled chemist 

wit exercise his Judgement and skill as to the most efficient sequence of reactions 

30 for synthesis of a given target compound. 
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The present Invention also relates to intermediates of formula (IA) below. 
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(IA) 

wherein R1 to R7 X and Ra and Rb are as defined in relation to compounds 01 

formula (I) and where the preferences applied to R1 to P7 and K apply equally to 

5 formula (IA). With reference to formula (IA), suitably pa Rb = methyl. 

It is to be understood that compounds of formula (I) may contain one or more 

asymmetric carbon atoms, thus compounds of the invention can exist as two or 

more stereoisoners. 

Included within the scope of the present invention are all stereoleon,ers such as 

enantlomero and diasteromers, all geornethc laomers and taLæotnerlo forms of The 

compounds of Ionmia Q including compounds exhlbfflng more than one type of 

isomerism, and mixtures of one or more thereof. Also Included are add addition or 

15 base salts wherein the counterion Is optically active, for example D-lactate or L- - 

Iys2ne, or raosmic for example DL-tartrate or DL-arginThe. 

Geametnis Isomers may be separated by conventional techniques well Iciown to 

(hose skilled ki the art, for example, chromatography and fractJ0001 ci)taJJisadon. 

20 

Conventional techniques for the preparatior4solation of indMdual enantlomers 

,ciude cf*af synthesis from a stAtable op&aNy pure precursor or resolution of the 

racemate (or the racemate of a salt or derivative) using, for example chiral high 

pressure liquid chromatography (IIPLC). 
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Mtematjvely, the incarnate (or a racemtc precursor) may be reacted with a suitable 

optically active compound, for example, an alcohol, or, in the case where the 

compound of formula (I) contains an acidic or basic moiety, an acid or base such as 

5 tarta,ic acid or 1-phenylethylamine. The mulling diasterealneric mixture may be 

separated by chromatography and/or fractional c,ystalllzadon and one or both of the 

diaslereolsomers converted to the corresponding pure enantlomer(s) by means well 

mown to a skilled person. 

IC chiral compounds of the inverrnon (and cbiral ptecUtSOI3 thereol) may be obtained 

in enantlornerlcally-enrictied form using chromatography, typically HPLC, on an 

asymmettic resin With a mobile phase consisting of a hydrocarbon, typically happens 

or hexane, containing from 01050% Isopropanol, typically from 210 20%, and from 

0 to 5% of an alkylan-dne, tspc* 0.1% eUiy1arniri). Concentration of the okiale 

15 affords Ole enriched mixture. 

Stereolsomeric conglomerates may be separated by conventional techniques 

known to those skilled in the art - see, for example, uSterecolarmudy of OI9arlic 

Compound&’ by EL Eliot(Wiley, New York, 1994). 

20 

The pharmaceutically, veterinarily and agriculturally acceptable acid addition salts of 

certaIn of the compounds of formula (I) may also be prepared In a conventional 

manner. For example, a sSumi of a free base may be treated with the appropriate 

add, eIther neat or in a suitable soWent, and the resulting salt Isolated either by 

25 filtratIon or by evaporation under reduced pressure of the reaction solvent- For a 

review on suitable salts, see’Handbook of pharmaceutical Salts: Properties, 

Selection, and Us& by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 

2002). 

30 The compounds of the Invention may exist in both unsolvated and ealvated forms. 

The term sa1vale is used heroin to describe a molecular complex comprising the 
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compound of the Invention arid one or more pharmaceutically acceptable solvent 

molecules, for example, ethanol. The term hydrate is employed when said solvent 

in water, 

5 The compounds of the Invention, I.e. those of formula (I), possess paraslticldal 

activity In humans, animals and plants. They are particularly usehul in the treatment 

of ectoparasites. 

Regarding the use of the compounds of the Invention In mammals, there Is 

10 provided: 

a pharmaceutical parasiticidal composition comprising a compound of formula (I), or 

a ph ceutically acceptable saJt thereof, or a pharmaceutically acceptable 

soate of either entity, together with a pharmaceutically acceptable dUuent or 

carrier, which may be adapted for oral, pareriteral or topical administration; 

15 a compound of formula (I), or a pharniaceutloally acceptable salt thereof, or a 

pharmaceutically acceptable solvate of eIther entity, or a pharmaceutical 

composition containing any of the foregoing, forage as a medicament, 

the use 04 a compound of formula (I), or a pharmaceutically acceptable salt thereof, 

or a pharmaceutically acceptable solvate of either entity, or a pharmaceutical 

20 composition containing any of the foregoing, for the manufacture of a medicament 

for the treatment of a parasitic infestation; and 

a method of treating a parasitic Infestation In a mammal which comprises treating 

said mammal with an effective amount of a compound of formula (I), or a 

Spharmaceucalfr acceptable salt thereof, or a pharmaceuvoalbi acceptable sotvate 

25 of either entity, or a pharmaceutical composition containing any of the foregoing. 

According to another aspect of the present invention, there is provIded a method for 

the control of arthropod, plant nematode or helmlnth pests at a locus which 

comprises the treatment of the locus (e.g. by application or adminIstratlonI With an 

30 effective amount of a compound of general formula I, or a pesticidally acceptable 

Solt thereof. 
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The present Invention includes all pharniaceulically acceptable isotoplcalIy-IelIed 

compounds of formula (I) wherein one or more atoms are replaced by atoms having 

the same atomic number, but an atomic mass or mass number different from the 

5 atomic mass or mass number usually found In nature. 

Examples of isotopes suitable for inclusion In the compounds 01 the Invention 

include isotopes of hydrogen, sudi as 2H and Off, caitiOji, such as "0, 13C and "C, 

chlorine, such as "Cl. fluorine, such as ’0F, Iodine, such as i and ’I, nitrogen, 

10 such as ’314 and 15N oxygen such w150. ’7o and 0, phosphorus, such as Up 

and sulphur, such as S. 

Compounds of the invention can also be mixed with one or more biologically active 

compounds or agents including Insecticides, acaricides, anthelmlntics, fLnglcldes, 

15 nematocIdes, antiprotozoals, bactericides, growth regulators, enlomopathOgenic 

bacteria, viruses or fungi to form a multi-component pesticide gMng an even 

broader spsclrum of pharmaceutical, veterinary or agricultural utility. Thus, the 

present invention also pertains to a composition compdskig a biologically effective 

amount of compounds of the Invention and an effective amount of at least one 

20 additional biologically scUve compound or agent and can further compdse one or 

more of surfactant, a solid diluent or a liquid duuonl. Specific further actIve 

compounds Include those described in UK Patent Application No. GB0406137.0, at 

pages 3lto4l. 

25 The folloing fist ot biologically active compounds together with which the 

con-pounds of the invention can be used Is intended to illustrate the posefle 

combinations, but not to impose any limitation. 

For example, compounds of the present Invention may be co-administered or used 

30 In combination with anthelmintic agents. Such antheinlIntic agents Include, 

compounds selected from the macrocyclic lactone class of compounds such as 
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Ivermectin, avermectin, abwnocljn, emamectin, eprinomeotin, doramectin, 

selanoctin, moxidectin, nemadectin and milbemycin derlvathdes as described In EP-

W7460, EP-444964 and EP-594291. Additional anthelmlnfic agents include 

sern4sflhetic and biosynthetic avermectlnimilbemycifl deilvatives such as those 

5 described In US-SOl 5630. WO-9416W and WO-9522552 Additional anthelnintic 

agents incflB the benzlmldazoloa such as albendaSe, cambendazole, 

fenbendazole, flubendazole, mebendazole, oxiendazole, o,dbondazoie, 

paæ,e,dazole, and other mentors of the class. Additional anthelmintie agents 

Include Imidazothiazoles and tetrahydropyrimidines such as teamisoIe, levamisole, 

10 pyrantel pamoate, oxantel or niorantel. Additional anthelminhic agents include 

flukicides, such as tricialownd=10 and clorsulon and the ceetooldes, such as 

praziquantol and epsiprantel. 

Compounds of this invention may also be used in combination with derivatives and 

’z analogues of the parahorquamlde/marcforflne class of anlhokflifltic agents, as well 

as the anfiparasltic oxazolines such as those disclosed In U$-5478655, US-

4639771 and DE-1952D936  

Compounds of this invention may be co-adminIstered or used in combination with 

20 detivatives and analogues of the general class of dioxoniorpholine anliparasWc 

agents as described in WO-9615121 and also with affilhOlminto active cyclic 

depsipeptides such as those described in WO-9611945, WO-9319053, WO-

9325W, EP-626375, EP-382173, WO-9419334, EP-362173, and EP-503538. 

25 Compounds of this Invention may be co-administered or used in oornbinaljon with 

other ectoparaslilcides: for example, blpronli; pyrethrolds; organophosphates; Insect 

grom, regulators such as lufenuron; ecdysone agonlats such as tebulenozide and 

the like; neonicotinolds such as Imidacloprid and the lice. 

30 The camp3unds of the Invention may be co-administered or used In combination 

with lerpene alkaloids, for example those described In International Patent 
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Appffc&ion Publication Nunbera W095119383 or W0047208 pa,&ularly the 

compounds disclosed therein. 

Other examples of such biologically active compounds Include but are not restrIcted 

5 to the oliowlng: 

Organophosphates: acep4iate, azarnethlphos, azlnptlos.thA, azinphoe-- 

methyl, brornophos, b.vmcphos,thyl, cadusefos, chiorethoxyphos, chiorpyrifos, 

chlorferMnphos, chlormephos, demeton, demeton-S-methyl. demelon-S-methyl 

10 suiphone, dtaIIlos, diazinon. dichiorvos, dicrotophos, dimothoate, disulfoton, ethion, 

ethoprophos, etrimfos, famphur, Jenemlphos lenitrothion, fenwlfothion, fonthion, 

liupyrazofos, fonotos, formothion, fosthlazate, heptenophos. Isazophos, isothioate, 

isoxathion, malathIon, methacriphos, methamldophos, methidathion, MOW-

parathion, mevinphos, ruonocrotophos, naiad, omethoate, odemetOn-mothyI, 

15 paraoxon, parathion, parathion-methyl, ptienthoate, phosatone, phosfolan, 

phosphocarb, phosmet, phosphamidon, phonate, pho,drn, plrimiptos, pirirniphos- - 

methyl profenolos, propaphos, prcetaniphos, prothlofos, pyraclofos, 

pyridapenthion, qu4naipho6. sulpmpi1os, tamephos, toibatca, tebuphimlos, 

tetrachloMnphos, thimeton, triazophos, trichlorfon, vamldothion. 

20 

Carbamates: alanycarb, altarb, 2-sec-buMphenyl methylcaitamate, 

benkuaoarb, caybaqt carbofuran, carbosulfan, cloethocarb, ethiofenoarb, 

feno’rb, fenthcarb, furathiocarb, HON-MI, iwprocaib, Indoxacaib, 

.methiocarb, methomyl, 5-me"-mcumen&lbutyr)l(meths4)Oathamste, oxarnyl, 

25 pirimlcarb, propoxur, thiodicaib, thiofanox, blazamate, UC-51711 

Pyrethroids: acrinathin, allethrin, alphametrin, 5-benzyl4-furmethyI (E) - 

(1 

bifenthrin, PcYluthnn, cyftuthiln, u.cypermothdn, -cyperTnethrin, bloallethrin, 

30 bloallothrin((S)-cyclopentyIisomer), bloresmethrin, bifenthrin, NCI-85193, 

cycloprothrin, cyhalothrin, cythlthrin, cyphenothrin, deltarflethrin, empenthrin. 
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esfenySerate, ethofnprox, fenfltjthdn, fenpropaffirin, fenvalarate, tIucttki&te, 

flurnethrin, fluvalinats (D isomer), irnlprothrir’, cytialothilli, X-oyhaIQthIin, permethrin 

phertothrin, prallethrin, pyrelhrins (natural products), resmethrin, teflmethrin, 

tranelluthiln, Theta-cypermethrin, silailuofen t-fILNallnate, tefiLitlirin, tralomethrin 

5 ZeIa-cypermethiin. - 

Ai-thropod growth regulators: a) ChMn synthesis Inhibitors: b.nzoylureas: 

chiortluazuron, dltlubenzuron, iluazuron, fiucycioxuron, fiufenoxuron, hexafiumuron, 

iuferturon, novaluron, leflubenzuron, friflumuron, bupral9szm, dWGrFClW, 

10 he,qthiazox, etoxazole, otilorfentazine; b) ecdysone antagonists: halofenoalde 

mejho)wfenozide, tebi4enozide; c) Juvenolds: pyripro’ogfen, methoprene 

feno,carb; d) lipid biosynthesis Inhibitors: spirodiclofen 

OIhe,antlperssitics: acequinocyl. amikaz. AM-1022, ANS-118, 

15 azadiractitin, Bacillus thuringiensls, bensuitap, bltenazate, binapacryl, 

bromoprop1ate. BTG-604, Bit-SOS, carnphechior, cartop, ctilorobenzilate, 

cillordimeibrifi, cttlorfenapyi-, chromalenozide, clothianidine, ty’omazlne, 

diacioden, diafenthiuron, DBI-3204, dinactin, dlhydroxyrnethy1dihydroIPYFr0Ildlne 

dinobulon, dinocap, endosulfan, ethiprole, ethofenprox, lenazaquin, flumita, Mn-

20 800, fenpyroxlmate, tluacrypynm, ilubenzimlne, flubrocytfirinate, fluleiiztne, 

flulonprox, flupco,44en, halofenprox, hydramethylnon, 11(1-220 kanemite, NC-196, 

neam guard, nidinortecturan, nitenpyrani, SD-35651, WL-106477, pirydaryl, 

propargite, protrifenbute, pymethrozine, pyuldaben, pydmiditen, NC-1111, P.195, 

RI1-0345, RH-2485. flY1410, S-1283, 5-1833. 51-8601, sliafluofen, silornadine, 

25 spnrrosac, tebufanpyiad, tetiadifon, tetranactin thiaclopild, thiocyclani, 

thianethoxam. tolfenpyrad, triazamate. Iretho’spinosyn, trinacn veitutin, 

vertalec, Vi-S3O1 

Fungicides: acibenzolar, aldimorph, ampropylfos, andoprim, azaconazoie, 

30 azoxystrobin, benaIa,, benon,yI, bialaphos, blasticidin-S, Bordeaux mixiure. 

bromuconazole, bupdmate, carpropamid, captain’, captan, carbendazim. 
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chiorfenazole, chioroneb, chioroplorin, chiarothalonul, chiozolinate, copper 

o,chIorlde, copper salts, cyfiufenarnid, cymoxanfi, cyproconazole, cyprodinil 

cyprofuram, RFI-7281 dIocymet, diclobufrazole, diolornSne, dioloran, 

dilenoconaxole, RP-407213, dlmethomorph. domo,wsfrobin, diniconazole, 

5 dinlcor,azole-M, dodine, editerpios, epoxiconazole, jamoxadorie, fenamidone. 

fenariunol, Jenbuconazote, fericaramid, feripicionll, fenpropldin, tonprop4mop1h, fentin 

acetate, fluazinarn, fludioxonui, flumetover, tlumorf/flumorlln, tenth hydroxide, 

fluoxastrobin, fluquinconazole, flusilazole, ilulolanhl, tlutriatol, lolpet, fosetyl- - 

aluminium, furaiaI, furametapyr, hexaconazole, 1pconazole. ,robentos, iprodione, 

10 isoproU,Iolane, kasugamycin, kmoxm,-rnethyl, mancozeb, maria, mefenoxam, 

mepronul, metaIa,I, metconazole, metomlnosfroblrVfenominosfrobln, metrafenone, 

ITlyclobutanhl, neo-asozln, nicobifen, orysastrobin, oxadbcØ, penconazole, 

p’’c°n 
probenazole, prothoraz, propamocarb, propioconazole, proquinaz4 

prodiloconazole, pyrffeno,c pyrciastrabin, pyilmetbanTh pyroquilon, quino4en, 

15 spl’oxamine, sulfur, lobuconazole, tetyconazole, thiabendazole, thim.Ramide, 

thioØianate-methyl, lf,iram, tiadinhi, triadimefon, triadlmenol, tricyclazols, 

trIt1oist,obIn, triticonazole, validamycin, vinclozin 

Biological agents: Bacillus thurthgienels up aizawai, kurstakl. Bacillus 

20 thuringiensis gets endotoxin, bacuiovlrus, enlomopathogenic baateæa, virus and 

tu%i 

Bactericides: chlortetracycline, o’tetracycIine, streptomycin, 

25 A suitable combination according to the present Invention Includes a compound of 

formula (I), more suitably an exemptified compound of formula (I), even more 

suitably a preferred Individual compound as herelnbetore listed, most suitably 5-

amIno1[2,6-dichioro.4-(thfluoromethyl)pheflS4].4-I2,2-difluOrO-1-
Q4fla,methyyojop,op4.1J4nrazole-3-carbonithle in combination with One or 

30 more, preferably one, of the active compounds recited above, suitably an 

anthelmintic agent, such as a compound selected from the macrocyclic lactone 
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Ism of compounds such as &ermectin, avermectin, abameotin, en1amecln, 

eprinomectin, doramectiri, selameclin, moxidectiri and rlemadectln, more suitably 

doramectin or selamectin. 

Compounds of the Invention Intended for pharmaceutical use may be administered 

as crystalline or amorphous prodLas. They may be obtained, for example, as solid 

plugs, powders or films by methods such as precipitation, crystallizaflon, freeze 

drying, or spray drying, or evaporaWe drying. Microwave or radio frejenoy drying 

maybe usedfor (tWS purpose. 

10 

They may be administered alone or in combination with one or more other 

compounds of the invention or In combination with one or more other drugs (or as 

S any combination thereof). Generally, they will be administered as a formulation In 

association with one or more pharmaceutically acceptable exciplents. The term 

15 exclplenr Is used herein to describe any ingredient other than the compound(s) of 

the Invention. The choice of exciplent will to a large extent depend on factors such 

as the parljcular mode of administration, the effect of the excipient on solubility and 

stability, and the nature of the dosage form. 

20 Pharmaceutical compositIons suitable for the dlWefl’ at compounds of the present 

Invention and methods for their preparation will be readily apparent to those skilled 

in the art. Such compositions and methods for their preparation may be found for 

example, In flemlngton’s Pharmaceutical Sciences, 19th Edition (Mack Publishing 

Company, 1995). 

With respect to their use in mammals, the compounds may be administered alone 

or in a formulation appropriate to the specific use envisaged, the particular species 

of host mammal being treated and the paraalte involved. 

30 The methods by which the compounds may be administered include oral 

administration by capsule, baft,e, tablet, powders, lozenges, chew& multi and 
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nanopartloulates, gels, solid solution films, sprays, or liquid formulation. Liquid 

form Include suspensions, solutions, syrups, drenches and ellxlrs. Such 

formulations may be employed as fillers In soft Or hard capsules and typically 

comprise a carrier, for example, water, ethejiol, polyethylene glycol, propylene 

glycol, meihylcellulose, or a suitable oil, and one or more emulsifying agents and/or 

suspending agents. Liquid formulations may also be prepared by the reconstitution 

S a cold, for examØe, from a sechet. Oral dmbes are commonly prepared by 

dissolving or suspending the active Ingredient In a suitable medium. 

10 Thus compositions useful for oral administration may be prepared by mooing the 

active Ingredient wilt, a suitable finely divided diluent and/or disintegrating agent 

and/or binder, and/or lubricant etc. Other possIble Ingredients include anti-oxidants, 

colourants, flavouring agents, preservaes and taste-masldng agents. 

15 For oral dosage fornis, depending on dose, the drug may make up from 1 wt% to 80 

wt% of the dosage Tom,, more typically from 6 wt% to 60 wt% of the dosage form. 

Examples of disintegrants Include sodium starch glycolate, sodium cwbomethyl 

cellulose, calcIum ca.to,qm,ethyl cellulose, croscarmeflose sodium, crospovidone, 

polrly1pyTro1idorIo, methyl cellulose, nlcrocrystalllne cellulose, lower alkyl-- 

20 substituted hydroxypropyl cellulose, starch, pregelalinised each and sodluni 

alglnate. Generally, the thntegrnnt %14 comprise from I wt% to 25 wt%, preferably 

from 5 wt% 1o20 wt% of the dosage form. 

�Binders are generally used to Impart cohesive qualities to a tablet formulation. 

25 SuItable binders include microcrystalline cellulose, gelatin, sugars, polyethylene 

glycol, natural and synthetic gums, polyvinylpyrroildone, pregelatined starch, 

hydro’propyl cellulose and hydroxypropyl n,ethylcellulose. Examples of diluents 

kiclude lactose (monohydrate, spray-dried monohydmte, ar*iydrous and the like), 

nannftol, ,ilItoI, dextrose, sucrose, sorbltol, mIcrocrystalline cellulose, starch and 

30 dlba&c calolun, phosphate dlhydrate. 
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Oral formulations may also optionally comprise surface acuve agents, such as 

sodium law4 sulfate and potysoitate 80, and gildants such as silicon dioxide and 

talc. When present, surface aofrm agents may comprise from 0.2 v.104 to 5 wt% of 

the tablet, and glldants may comprise from 0.2 wt% 101 wt% of the tablet 

Lubricants include magnesium stearale, calcium stearate, zinc stearate, Sodium 

stearyl fumarate, and ntdurea of magnesium slearate with sodium laucyl sulphate. 

Wbitants qennity compAss from 0.25 wt% to 10 v.1% preferay tram 0.5 wl% to 

3 v.1% of the tablet. 

Exan,#ary tablets contain up to about 80% drug, from about 10 wt% to about 90 

v.1% bInder, from about 0 v.1% to about 85 wt% diluent, from about 2 wt% to about 

10 v.1% dlsintegrant, and from about 0.25 v.1% to about ID wl% lubricant 

IS The formulation of tablets Is discussed In Pharmaceutical Dosage Forms: Tablets. 

Vol. I, by H. Lieberman and L. Laohman, Marcel Deldcer, N.Y., N.Y., 1980 (ISBN 0-

8247.6918-)(). 

The compounds may be aàulnlsterod topically to the sldn or mucosa, that Is 

20 dermalb’ at nnsderrneily. Typical formulations for this purpose Include pour-on, 

spot-on dip, spray, mousse, shampoo, powder formulation, gels, hydrogels, lotions, 

solutions, creams, olrifrnents, dusting powders dressings, foams, films, alain 

patches wafers, Implants, sponges, fbres, bandages and rnicroernulsions. 

. Losomos may also be used Typical carriers hithide alcola water, mineral OIL 

25 liquid petrolatum, whIte pet,olatLzm, glycerin, polyethylene glycol and propylene 

glycol. Penetration enhancers may be Incorporated - We, for example, J Pharm ad, 

ag 

(10), 955-958 by Fiflnin and Morgan (October 1999). Pour-on or Spot-on 

formulations may be prepared by dissolving the active Ingredient In an acceptable 

liquid carrier vehicle such as butyl digo liquid paraffin or a non-volatile eater, 

30 optionally with the addition of a volatiie component such as propan2cl. 

Alternatively, pour-On, spot-on or spray formulations can be prepared by 
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encapsulation, to leave a residue of active agent an the surface of the animal. 

Injectable formulations may be prepared in the torn, Ole sterile solution which may 

conlali other substances, for example enough salts or glucose to make the Solution 

isotonic with blood. Acceptable liquid carriers Include vegetable oils such as 

5 sesame all, glycerides such as triacetin, esters such as benl benzoate, isopropyl 

myristate and laity acid derivatives of propylene glycol, as well as oig&t solvents 

such as pyrrolldln-2-one and glycerol formal. The formulators are prepared by 

dissolving or suspending the active lngreent In the liquid carder such that the final 

formulation contains froci, 0.01 to 10% by weight of the acthe Ingredient 

Alternatively, the compounds can be administered parenterally, or by injection 

directly Into the blood aueam. muscle or into an internal organ. Suitable Sans for 

parenterai administration Include intravenous, intraarterial. Irtaperitoneal, 

irifrathecal, infraventicular, intraurethral, intraslemal, Intracranial. Iritarnuscular and 

15 subcutaneous. Suitable devices for parenteral administration include neee 

(Including rTl1cr000edle) Injectors, needle-free Injectors and Infusion techniques. 

Pa,ei,jerai annouladons are typically aqueous solutions which may contain 

exclpients such as salts, carbohydrates and bulfeTln9 agents (preferably to a pH of 

from 3 to 9), but, for some applications, they may be more suitably formulated as a 

20 sterile non-aqueous solution or as pcwdered a dried iomi to be used in conjunction 

wilth a suitable vehicle such as sterile, pyrogen-free water. The preparation 01 

parenteral formulations under sterile cordlions, for example, by lyopIiillsatlOn, may 

readily be accomplished usAig standard pharmaceutical techniques well lo,own to 

those skilled in the art. The solubility of compounds of formula (I) used in the 

25

 

preparation of pareriteral solutions may be Increased by the use of appropriate 

formulation techniques, such as the incorporation of solubiiityorltlardng agents. 

Such formulations are prepared In a conventional manner In accordance with 

standard medicinal or veterinary practice. 

30 

These formulations will vary with regard to the weight of active compound contained 
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therein, depending on the species of host animal to be heated, the severity and type 

of Injection and the body might of the host For parenti topical and oral 

administration, typical dose rwIges of the active ingredient are 0,01 to 100 mg per 

kg of body might of the animal. Preferably the range Is 0.1 to lOng per kg. 

Form&aons may be immediate and’o, modified controlled r*ase Controlled 

release formulations include Modified release formulations including delayed-, 

sustained-, pulsed-, controlled, targeted, or programmed release. Suitable modified 

release fomiulations for the purposes of the invention are described 0 US Patent 

10 No. 6,108,864. Details of other suitable release technologies such as high energy 

dispersions and osmotic and coated particles are to be found In Verma at al. 

Pharmaceutical Technology On-line, 26(2),1-14 (2001). The use of chewing gum to 

achieve controlled release is desculbed In WO 00/35298. Alternatively, compounds 

of the Invention may be formulated as a solid, semi-solid, or th$xotropic liquid for 

15 administration as an Implanted depot providing modified releese of the active 

compound. Examples of such formulations include drug-coated stents and POLA 

mlcroepi,eres. 

As an alternative the compounds may be administered to a non-human animal with 

20 tIle feectsMf and for this purpose a concenfrated feed addilive or premix may be 

prepared for mixing with the norTnai animal lead. 

The compounds of the Invention have utility In the control of arthropod pests. They 

.may, in particular, be used In the fields of "tannery medicine, ltvestock husbandry 

25 and the maintenance of public heali: against arthropods which are parasitic 

Internal or externally upon vertebrates, particularly warm-blooded vertebrates, 

including man and domestic animals such as dogs, cats, cattle, sheep, goats, 

equines, swine, poultry and fish. Also, in the field of control of plant pests, soil 

inhabiting posts and other environmental pests. 

30 
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The liquid compositions of this invenfloa nay, in addition to normal agricultural use 

applications be used for example to treat substrates or sites Infested or liable to 

infestation by arthropods (or other pests controlled by compounds of this Invention) 

Including promises, outdoor or inGoor storage or processing areas containers or 

5 equipment or standing or running water. 

All these aqueous dispersions or emulsions or spraying mixtures can be applied, for 

example, to crude by any suitable means, thiefiy by spra$ng. at fates which are 

generally of the o,der of about IOU to about 1,200 liters of spraying mixture per 

10 hectare, but may be higher or lower (eg. low or ultia-low volume) depending upon 

the need or application technique. The compounds or compositions according to the 

invention are conveniently applied to vegetation and in particular to roots or leaves 

having pests to be eliminated. Mother method of application of the compounds or 

compositions according to the invention Is by chemigation, that is to say, the 

15 addition of a formulation containing the active Ingredient to Irrigation water. This 

irrigation may be sprinider irrigation for folia, pesticides or It can be ground irrIgation 

or underground Irrigaffon for soil or for systemic pesticides. 

The concentrated svspensIon which can be applied by spraying, are prepared so 

20 as to produce a stable fluid product which does not settle (fine grinding) and usually 

cons’ from about 10 to about 75% by weight of active ingredient, from about 0.5 to 

about 30% of surface-active agents, from about 0.1 to about 10% of thlxotopic 

agents from about 0 to about 80% of suitable addltIves such as antl4oaniing 

Sagents corrosion inhibitors, stablhlzers, peneflting agents, adhesives and, as the 

25 carrIer, water or an organic liquid in which the active ingredient is poorly soluie or 

insoluble Some organic soffds or inorganic salts may be dissolved h The corner to 

help prevent settling or as anfifreezes for water. 

The wettable powers (or powder for spraying) are usually prepared so that they 

30 contain from about 10 to about 80% by weight of active ingredient, from about 20 to 

about 90% of a solid carrier, from about 0 to about 5% of a wetting agent, from 
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about 3 to about iO% of a dispersing agent and when riecessa.y, from about 0 to 

about 80% of one or more stabilizers and’or other additives, such as penetrating 

agents, adhesives, anti-catdng agents, colorants, or the like. To obtain these 

wettable powders, the active ingredient(s) ts(are) lfToqouglily mixed In a suilable 

blender with addificral substances which may be impregnated on the porous filler 

and is(are) ground using a mUl or other suitable grinder. This produces wettable 

powders the wetlability and the suspendability of which are advantageous. They 

may be suspended in water to give any desired concenifation and this suspension 

can be employed very advantageously In partcutar for application to plant foliage. 

ID 

The water dispersible granules (WG)’ (granules which are readily dispersible in 

water) have compositions which are subslanliaEy dose to that of the wettable 

� 

powders. They may be prepared by granulation of formulations described for the 

wettable powders, either by a wet route (contacting finely divided active Ingredient 

15 with the inert filter and a little water, e.g. 1 to 20% by weight, Or with an aqueo..W 

solution of a dispersing agent or binder, followed by drying and screening), or by a 

dry route (compacting followed by gnndlng and screening) 

The rates and concentrations; of the formulated compositions nay vary according to 

20 the method of application or the nature of the compositions or use themof. 

Generally speaking the composItions for applicatIon to control arthropod plant 

nematode, heiminth or protozoan pests usually contain from about 000001 % to 

about 95%, more particularly from about 0.0005% to about 50% by weight of one or 

.more compounds of formula (I), or pesticidally acceptable salts thereof, or of total 

25 active ingredients (that is to say the compound of formula (I), or a pesticldaliy 

acceptable salt thereof, together with: other substances toxic to arthropods or plant 

nematodes, antheln.intics, anticoccldials, synerglsta, trace elements or stabl 

tie actual compositions employed and their rate at application will be selected to 

achieve the desired effect(s) by the farmer, livestock producer, medical or veterinary 

30 practItioner nest control operator or other person skilled mine an. 
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The compounds of the invention alto have utWly In the control of aitcopod pests of 

plants. The aclive compound Is generally applied to the locus at which the arthropod 

infestation is to be controlled at a rate of about 0.005 kg to about 25 kg of active 

compound per hectare (ha) of locus treated, preferably 0.02 to 2 kg/ha. IJtidGT Ideal 

conditions, depending on the pest to be controlled, the lower rate may offer 

adejate protection. On the other hand, adverse weather conditions and other 

factors my requir, that the acfre mlimnient be used In higher propotho.is. For 

foliarappllcation, arateo(O.0l to   kgam may beused 

10 Preferably, the locus lathe plant surface, or the sS around the plant to be iteated. 

The compounds of the invention are of pailicular value In the control of arthropods 

vil4ch are inu,lo,js to, or spread or act as vectors of diseases In, man and domestic 

animals, for example those herainbefore mentioned, and more especially in the 

15 control of ticks, mites, lice, fleas, midges and biting, nuisance and mylasls files. 

They am pertic.iady useful In controlling arthropods which are present Inside 

domestic host arrimals or which fired in or on Me sWrr or suol< Me blood of the 

animal, for which purpose they may be administered orally, parenterally, 

percutaneously or topically. 

20 

They are also valuable In the protection of limber (standing, toNed, converted, 

stored or stucturat) ftown attack by sawilies or beetles o, termites. They have 

applications In the protecbqn of stored prodns such as grains, fruits, nuts spices 

Sand tobacco, whether wtie, milled or compounded into prod^ from moth, beee 

25 and mite attack. Aim protected are stored anImal products such as skins, hair, wool 

and feathers In natural or converted form (e.g. as camots or textiles) from moth and 

Wells attaolç also stored meat and fish from beetle, mIte and fly attack. Solid or 

RQUid compositlons for application topically to timber, stored products or household 

goods usually contain from aboti 0.O0t05% to about 90% more paiticolarly from 

30 about 0.001 % to about 10%, by weight of one or more compounds of formula (I) or 

peetioldally acceptable salts thereci. 
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The present invention also relates to a method of cleaning animals in good heath 

comprising the application to the animal of compound at forTilula (I) or a vetorinarily 

acceptable sat The purpose at such claiming is to reduce at entte the 

5 Infestation or humans with parasites carried by the animal and to Improve the 

environment which humans inhabit. 

The compounds of the invention have utility In the conuol of arthropod pests. They 

may. In particular, be used in the fields of vetednaiy medicine, livestock husbandry 

10 and the aahtenanca of public heath against aTthropods which ate parasilit 

internally or externally upon vertebrates, particularly warm-blooded vertebrates. 

Including man and domestic animals such as dogs, cats, catlla, sheep, goats 

S equInes, sv4the, pouitq and Ilab, br nample Acarina, Including licks (e.g. i,odes 

app., Boophilus app. e.g. Boophilus nicroplus, Ambromma spp., Ilyalomma. app., 

15 Rhipiceph&us app. e.g. flhiplcephalus appendlcuiatus, HeetTlapilysOliS SPP., 

Detmatentor sw, OTTMhOdOTUS app. (e.g. Omhhodorus rnc(Jbata), mites (e.g. 

Damalinia app., Dernianyssus gatlinae, Sartoptes spp. 0.9. Sarooptes scablei, 

Psoroptos app., Chocloptes Opp., Demodex app., EUIrO,TIbICUI& sw); OWisra (e.g. 

edes s.. Niophelea app., MUscidaG W. e.g. Stomows calcittans and 

20 llaematobia Irrltans, Hypodernia s., Gastrophilus app., Simulium $w); 

Hemtera (e.g. Triatorna app); Phthiraptera (e.g. Dasnalirlia app., LInOgnathtis 

spp.); Slphonaptera (e.g. etenocephalides app.); Dtyoptem (e.g. PeSrieta app., 

Blatefla app.) and Hymenoptera (e.g. Monomorium phargonla); 

25 For the adance at doubt references herein to tioatnienr Include references to 

curatwe, palliative and prophylactic treatment, references to control- (of parasites 

and / or pests etc.) Include kill, repel, expel, Incapacitate, deter, eliminate, alleviate, 

rrnWnlse, oradlcae. 
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The flea membrane feed screen Is used to measure the biological activities of the 

compounds claimed, The assay involves In vilTo testing against Ctenoceph&Ides 

fells conducted according to the following general procedure. 

5 Fleas are cultured in Who using dog blood. 25-30 adult OtenocepIiaIides fells (cat 

flea) were collected and placed In a test chamber (50m1 polystyrene tithe with fine 

nylon mesh sealing the end). Cated dog blood was prepared by adding aqueous 

sodium citrate solution (10 ml, 20% w/v, 209 sodium citrate in 100 ml water) to dog 

blood (250 ml), Test compounds were dissolved in dlmethylsulbdde to give a 

to wo,ing stock sokjton of 4 rnghnh The stock solution (12$ 0) was added to 

citrated dog blood (5 ml) to give an initial test ooncentrabon of 10 pg/mi For tesbng 

at Mpg/nil, working stock solutions of 12mii were prepared. 

Citrated dog blood containing the test compound (5 ml, 10 pg/nil) was placed into a 

15 plastic peth dish lid which was kept at arc on a heated pad. Paraflim was 

stretched over the open top to form a tight membrane for the fleas to feed through. 

The test chamber containing the fleas was placed carefully onto the parafllm 

membrane and the fleas commenced feeding. 

20 The fleas were allowed to feed for 2 hours and the test chambers were then 

remged and stored overnight at room temperature. 

The fleas were obseived and the percentage of fleas killed recorded. Compounds 

active at lO1jg/ml were tested at lower doses. For active molecules, 4 point dose 

25 responses (ID, 3, 1, 0.3, O.lpg/ml) were repeated n5. Data was plotted to 

generate EDSO values. 

All the exemprfled compounds of the present invention which were tested have flea 

EDBO values lass than or equal to 3 in contrast to relevant comparator compounds 

30 in the prior art, for example, 3-cyano-5-amino arylpyrazole compounds in which 

there Is a halogen on the 4cycloprcpyl ring described In W095/24767. For 
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 example, 5.amlno-3-oyano-4-(2,2-dibromocycloprOPyl)-1 -(26dchlocophenyl-4-

tritluoromethyl-)pyrazole was inactive In the EDw flea screen described above at 30 

-ml. 

5 In the following experimental details, nuclear magnetic resonance spectral data 

were obtained using Varian Inova 300, Varian Prove 400, Varian Meroury 400, 

Varian Unitypius 400, Bruker AC aOOMHz, Bruker AM 250MHz or Varian T60 MHz 

specironeters, the observed chemical shifts being consistent with the proposed 

stwctures. Mass speetmi data were ot3tained on a Finnigan Masslab Na’ttgator, a 

10 Fisons Instrument Trio 1000, or a Hewlett Packard (3CMS System Model 5971 

spectrometer. The calculated and observed ions quoted refer to the isotopic 

oornposion of lowest mass. HPLC means high performance liquid 

chromatography. Room temperature means 20 to 25C13. 

Examnle 1 

15 5-amIno-i -[2,6.dlchIoro-4.pentafluorothlcp4ienyl]4-t2,2-dlIluoro-1 - 

(ftli9uoromethyl)cycIoprop1]-1 pyrazole-3-cathonitrl1e 

To a solution of Preparawn 1 (82 mg. 0.12 mmol) In methanol (10 ml) was added 

p.toluenesuiptionic acid (0.5 g, 2.63 mmol) and the reaction mixture was heated at 

reflux overnight. The reaction mixture was poured into saturated sodium hydrogen 

20 carbonate solution (SO ml) and the resulting mixture was extracted with ethyl 

acetate (2 x 20 ml). The combined extracts were dried (MgSO4 and concentrated 

gn tacuo, The crude product was dissolved In acetonitrile (1.5 ml) and water (0.9 

ml) and the solution was purifIed by automated preparative liquid chromatography 

S (Gilson system, 150 mm x 30 mm Pheriomenex LIJNA C18(2) column) using a 

25 water acetonlirile gradient (45:55 to 5:951 The appropriate tractions were 

combined and concentrated in vacuoto give racemic tb compound (22mg). 

MS (ES): WZ [MH+] 523.2; expected mass for C141-I8Ci2F1ON4$ + H is 523.0 

H-NMR (C0C13): 2.05- 2.20 (iN). 2.42 -2.53 (IH), 3.83- 3.9 (21), 7.87-7.93 

(2H) 

30 
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Racemic Example 1 was dissolved in ethanol/hexane (2:3) and the enaritlomers 

were separated by automated preparative liquid chromatography (Gllsoci system, 

250 x 20 mm ID Chiraicet OD, 10pm column) ijaing ethanoieXane 15:951 as the 

mobile phase. The appropriate fractions were combined and concentrated to give 

Iwo enantiornericaliy enriched products Example is and Example to. 

Example Is: MS (ES): MH523.0, C14R6C12FION4S + H requires 523.0 

lIPLO: (Gilson system. 250 x 20 mm ID Chiralcel 00, lzm colurTul), 

ett,anoVhexane 15:951, retention time 10.73 min, enantlomellc purity 100% 

Example lb : MS (ES): Ml-(523.0, CI4H6C12F1ON4S + II requires 523.0 

HPLC: (Qusun system, 250 x 20 mm ID Chkeicel 00, t0un cIumnL 

elhanol/1,exane (5:95], retention time 12.23 mm, enanhiomeric purity 100% 

Example  

5anhmno.l(26dichloro-4_(trIfluoromethyI)phenyiI.4-122-difluoroi-

(trlfiuorometh)1)cyclopropyi}-1 tpyrazoie-3-carbor1ltTIie 

15 To a solution of Preparation 2(234 mg, 0.45 mmol) in methanol (10 ml) was added 

p-toluenesulphonic acid (500 mg, 2.63 nwnol) and the reaction mixture was heated 

at retlux overnIght. To The reaction mWure was added mons acetate liM ml) and 

the organic phase was separated, washed with saturated aqueous sodium 

hydrogen carbonate solution (2 x 100 ml), dried (MgSO4) and concentrated Ii, 

20 vacuo. The residue was purified by column chromatography (allies, 20 g), elufing 

with dichbromethanelpentane (2:1]. The appropriate fractions were combined and 

concentrated to ghse racemic the compound (160 mg) as a pale yellow solid. 

MS (ES): M/Z t)AH+] 465.1; expected mass for Cl5H6Cl2FSN4+ Ft Is 466.0 

� ’l-1-NMR (CDC13): 2.05-2.20 (IH), 2.42- 2.53 (111), 3.86- 3.95 (211), 7.74-779 

25 (211) 

Racemic Example 2 was dIssoFed In ethanol/hexane (1:1) and the enantiomers 

were separated by automated preparative liquid chromatography (Gilson system. 

250 x 20 mm ID ePweltel 00, IOwu column) Using ethanotexene 1191 as the 

mobile phase. The appropriate fractions were combined and concentrated to gIve 

30 two enantiomerfcally enriched products Example 2a and Example 2b. 

Example 2a: MS ($): Ml-I 464.8, CI5H6C12FSN4 + El requires 465.0 



WO 2906/U44 

43 

PCTIIB2O06/0111579 

HPLC: (Orison system, 250 x 20 mm ID Chiraicel 00, 10pm column), 

ethanoVhexane (1:9], retention time 1209 min, enantlonieric purity 99%, C-) Isomer. 

Example 2b MS (ES): MEI 464.6, 0151-16C12F6N4 + H reJires 465.0 

HPLC: (Gilson system, 250 x 20 mm ID Chiralcer OD, 10pm column), 

5 ethanoLlhexane [l:gj, retention lime 14.63 min, enantionieric purity 100% (4) 

Isomer. 

Similarly prepared were: 

Era ntle 3 

10 5-amino-1-26.dlchIoro-4-(trilIuoromethyI)phenyl]4-(1 ,2,2-t,inuorocydoprOPyl)-tH-

pyrazole-3.CaitOniblIe; from the compound of PreparatIon 3 (22 mg. 0.047 mmol) 

� to ve the bile compound (9.4 mg), 

M$ (Es): WZ [MH+] 415.1; e,çected  maw for 014116012F6N4 + H 1s415.0 

1H-NMR (COdS): 2.16- 2.27 (211), 4.02-4.12(211). 7.76-7.80(211) 

Example 4 

5.am12,6coro.4(tmumethph5n*4(peflOrOcYOPVC9*i H. 

pyTazole-3-carbonlnhie; from the compound of Preparation 4 (32 mg, 0.068 mmoI) 

to give the title compound (10 mg). 

MS (ES: M(MH+j45I.l; expected now; for Ql4H4Ci2FBN4+i1i8451.0 

20 ’H-NMR (COda): 4.18-4.24(211), 1.77 -7.81 (2H) 

mpIe5 

. 5amIno.4_(22-chIoro.1-fiuorOcyclOpropy)-l42,6-diChIOrO4-

(trlfluoromediyf)phenytj-IH-pyrazoIe-S-CarbOnitriIe; from the compound of 

Preparation 5 (29 mg, 0.06 mmol) to give the fife compound (5 rug) as a white 

25 SOSd. 

MS (ES): PNZ IMH+I 446.8; eq,ected mass for C14H6014F4N4 + H is 447.0 

’H-NMR (cOds): 2.25-2.34 111), 2.41 -2.47 (III), 409 4.16 (21), 7.75 7.80 
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Example 6 

5-emi-1-[26-diohIoro-4-pentafiuomnlopInyI]-4-(pentafIuomcydopropl)-1H-

pyrazole-3-carbonit,lIe; from the compound of Preparation 6(40 mg, 0.07 mrnol) to 

give the We compound (20 mg) as a vMto sofid. 

5 MS (ES): M/Z (MI-I.] 509.2; expected mass for C13144C12F101443 + His 509.0 

’H-NMR cDCI3): 4.16- 4.22(211), 7.91 -7.93(211) 

Example 1 

5-amlno-1-{2.6-dlchloro-4-pentalluorothlophenyi]-4-(1 22-trfflLlorocycloprdpyl)-1 H-- 

pyrazoie-3-carbonthlle; from the compound of Preparation 7(92mg, 0.17 mmol) to 

10 give the ifile compound (46 me). 

MS (ES): MZ (MI4+] 472.9; expected mass for 0131H6C12F8N4$ + H Is 473.0 

’H-lIMB tOOCIS): 2.14-227(211)4.05-4.14(211), 7.59-7.92(21-i) 

EOM "M 
5-amino-1 -(2,6-dichi o-4-(b1IluoromeSyt)phenyI-44i -(dlfiuotomethyQ-2,2-

15 difluorocycIopiyq-1 $çyrazoie-3.ceitonitrlle 

To a soluflon of Preparation 23(4.0g. 8.0 rmnol) In 1 ,4-dIoxane IN ml) was added 

methanc (5 ad) and bydrochiodo acid (10% in water, 5 ml The reaction mbdure 

was then heated at rellux for 4 It 

To the reaction mixture was added saturated aqueous sodIum hydrogen carbonate 

20 solution ad ee aqueous p1asa was separated and e%tracted IIth ethyt acetate (3 

x 20 ml). The combined organic phases were then dried (MgSC)4) and concentrated 

In acuO. The residue was purified by column chromatography (slUca. 70 g) with 

gradient elubon, petroleum ether diethyl ether (1:0 to 0:11. The appropriate 

fractions were combined and concentrated to give racemlc Example 8(8.29). 

25 MS (ES): ht’Z MF] 448.9; expected mass for C15H7GI2F7N4+ H is 447.0 

111-NMR (MOM): 2.04-2.11 (1 H), 2.13-2.20 (1H) 8.82- 3.90 (21A), 5.63-5.89 

(III), 7.73- 7.79 (211) 

Racemic Example 8 IN mg) was dissolved in etFianovhexane (1:1) and the 

enanflorners were separated by automated preparative liquid chromatography 

30 (Gilson system. 250 x 20 mm ID Chiralcel OD, 10pm column) using ethano&hexane 
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(2:8] as the mobile phase. The appropilate fractions were combined and 

concentrated to give Example Be (40 mg) and Example 8b (40 mg) 

Example Be: MS (ES): MW 446.8, C15FI7O12F7N4 + H requires 447.0 

HPLC: (Gllsori system, 250 x 20 mm ID Chiralcel OD, lO1zfli column), 

ethanobbexane 2:8], retention time 7.3 min, enantlomeilc purity 100%. 

Example 8b: MS (ES): MW 446.8, C15FI7Cl2F7N4 + El requires 447.0 

FIPLC: (ORson system. 250 x 20 mm IL) Chiralcel OD, 10pm column), 

ethar,olffiexane (2:8], retentIon time 17.4 mm, enmitiomeric purity 100%. 

5amino1.(2,8.dichIoro4MluoromethyOphen*4-(2,2.dlflUOfcCYcIOPrOP)l)-1 i 

� 

To a solutIon of PreparatIon 31 (560 mg. 1.40 mmcl) and sodium fluoride (4.0 mg 

0.12 nwnol) In toluene (0.8 ml), at 100°C, was added mmethylSilI-2,2difluolo2 

15 (fluorosulphonyl)acetate (100 mg, as mmcl) over a period nfl h, using a syringe. 

The reaction mixture was then heated at reflux for 1 h. 

To the cooled reaction mixture was added silica and the solution was concentrated 

In vacuo. The product/silica mix was partially purified by column chromatography, 

eluffng with dlelhyl etherlliexane [1:1], and the product-containing fractions were 

20 concentrated in vacua. To the residue was added methanol (5 ml) and 

hydrochloric acid (214, 5 ml) and the reaction mlxtuio was heated at reflux lor6 ft 

The reaction mixture was concentrated in vscub and the residue partitioned 

between dleth&l ether and water (20 ml). The two layers were separated and the 

� organic layer dijed (Mg504 and concentrated In vacuc. 

23 The residue was purified by column chromatography, with gradient elution, dlethyl 

ether : hexane (1:2 to 1:11. The appropriate fractions were combined and 

concentrated to give Example 9 (96 mg) as a white solid. 

MS (Es): WZ (MR+j 3971; expected mass for CI4H7Cl2E5N4 + H is 397.0 

l-1-NMP (CDCIS): 1.74- 1.83 (1H), 1.95-2.05 (ill), 2.44-2.56 (1 H), 3.72- 3.84 

30 (2H),7.76 -7.81(2H) 
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Similarly prepared to Example 2 was: 

example 10 

5-amino-4-(2,2-dlfluoro-1-(frifluoromethyl)cyclopropyfl-1 -[2,6-difluoio-4-

(tiilluoromethyQphanyl]-1 14pyrazole-3-carbonitrlle: from the Cornpo.Jnd Of 

Proparation 10 (250 mg, 0.51 mmoI) to give the title compound (11 mg). 

MS (Es): MIZ (MH+] 433.0: expected mass for C1SH6F1ON4 + Ft Is433.1 

l-I.NMP (CDCI3): 2.02- 2.09 (210, 2.29- 2.42 (1 Fl), 4.63 - 4.76 (1 II), 7.30 7.37 

(2H) 

to Similarly prepared to ExampleS ware: 

Example 11 

5-anino-1-[2,641ch1or0-4-entaftuorothloph.nyl].4-(1-(dlffUOronwthYI)-2,2-

difluorocyclopropylj-1 hLpyrazole3carbonItnle; from the cmipound of Preparation 

11(655mg, 1.17 mmol) to g&e the racemic bile compound (284 mg) 

15 MS (ES): M/Z (MFI+J 504.9; expected mass for C14H7C12F9N4S + H Is 505.0 

11-1-NMR (CDC13): 2.00 -2.09 (il-I), 2.12-2.20(111)3.87-396(211), 5.61 - 5.90 

(11), 7.88 - 7.91 (21-I) 

Racemle Example 11 was dissolved in ethanot/hexane (1:1) and the enantiomers 

were separated by automated preparative liquid chromatography (Gilson system. 

20 250 x 20 mm ID Chiralcel OD. 10gm column) using ethanotmexane M81 as Ole 

moblie phase. The awropr%ate fraotlo.s were combined and carlcenbated to give 

two enantlonie,lcaIly enriched products Example II a and Example 11 b. 

� 
Example ha: MS (ES): MEl4 504.9, C14I1702F9N4S + H requires 505.0 

FIPLC: (Gilson system 250 x 20 mm ID Chirakel 00, IOii column), 

25 ethanoThexane j2:31, retention Irma 8.,lO rrn, enwliomeric pudly 1Q% 

Example 11 b : MS (Es): MW 504.9 C14117C12129N48 + H requires 505.0 

1-IPLO: (Gilson system, 250 x 20 mm ID Chiralcel OD, 10pm column), 

ethanoithexane [2:8], retention time 13.89 min, enantlomeric purity 100% 

Example 12 

30 5-anino-4-(1-[chloo(1luoro)methyI]-2,2-dlflUOrocycIOPrOpYl)-1 -(2,6-dichloro-4-
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(tilfluoromethyl)phenyl]-1 H-pyrazole-3-carbonitllle; from the compound of 

Preparation 12 (100 mg 0.19 mmoi) to give racamiclide compound (20 rag). 

MS (ES): IWZ [MH-+] 462.8; expected mass for C15H7013F6N4 + H Is 483.0 

11-I-NMR (CDCIS): 2.03 2.11 (lii), 2,16 -2.25 (lii), 3.84- 3.95 (211) 6.02 -6.16 

5 (111), 7.73- 7.80 (2H) 

Racemlo Example 12 was dissolved In othanolfllexane (1:1) and the eflafiflOmers 

wore separated by automated preparavo liquid chromatography (Gilson system, 

250 x 20 mm ID Chiraicel 00, 10 pm column) using ethanotihexane [2:81 as the 

mobile phase. The appropriate fractions wore combined and concentrated to give 

ID two enantiomerically enriched products Example 12a and Example 121,. 

Example 
in 

MS (ES): MW 4629, Ci5H7C3F6N4 # H requires 463.0 

l-IPL.G: (Gilson system, 250 x 20 mm ID CJiiraJcel 00, 1Oun column), 

ethanor,1,exane [2:8], retention time 1.07 mm, enantionieric purity 99% 

Example 12b t MS (ES: MW 462.9, C15l47C13F6N4 + H reqUIres 463.0 

15 l-IPLC: (Gilson system, 250 x 20 mm ID Chiralcel OD, 10pm column), 

othanolthexane [2:8], retention time 21.44 min, enanliomeric purity 100% 

Sicample 13 

5-amino-i -[2,6-dichlo,o-4-(thfluoromethyf)phenylj-4-{1 -(dlfluommethyl)-2,23,3-

tetrafiuorocycicpropy]-1H-pyrszole-3-carbonitrtle; from the conwoLald 

20 Preparation 13 (48 mg, 0.09 mmd) to give the title compound (I? mg). 

MS (ES): WZ [MH+] 482.1; expected mass for C15H5Ol2F9t4+ 14 Is 489.0 

l-(-NMR (ODdS): 3.84-3.91 (211), 5.95-6.24 (IH). 7.76-7.79(211) 

�Shrarnitis 14 

5-amino-1 .[2,64ichloro-4.(tdfluoromothyl)plienyl]-4-[223,3-tetrafluOro-1-

25 (tilffuoromethyl)cyclopropyl]’IW9yrazoIe-3-carbonitrlle; from flue compound 

Preparation 14(7Mg, 0.01 mina) to give the title compound (4 mg). 

MS (ES): M’Z (MI-I-.’] 500.9; expected mass for 015H4012F10N4 + II is 501.0 

Example 15 

I -{2,6-dichloro-4-(trifluoromethyl)phenyl]-4-(2,2-dIfIuoro-1 - 

30 (tdfluorcqnettuyl)cyclopropyl]-5-(methylaniirio)-I H-pyrazolo4.carbonitrlle 
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To asokitlon at Example 2 (500 mg, 1.08 mmol) ktethyI orthofomiate (13.4 mi) 

was added concentrated hydrochloric acid (low drops). The reaction mbcture was 

then heated at ref lux for 2.5 h. The reaction mixture was concentrated In vacuo and 

the residue was re-dissolved in toluene and re-concentrated (x 2). To a solution of 

5 the residue in ethanol (10 ml), at mc, was added sodium borohydride (90 rig, 2.37 

mmol). The reaction mixture was then stirred at room temperature overnight To 

the reaction mixture was added acetic acid (0.5 ml) and water (10 ml) and the 

mixture was extracted wiTh ethyl acetate (3 x 10 ml). The combined organic phases 

were dried (Mg804) and concentrated In vacua. The re&due was pwl%d by 

to column chromatography (silica), loading on in toluene and eluting with toluene. The 

appropriate fractions were combined and concentrated to give racemic Example 15 

(323 mg 

� MS (ES): iWZ [MH+] 4788; eected mass for C16HSCI2r8N4 + HIs 479.0 

’l-I-NMR (CDCI3): 2.07-2.23(11),2.42-2.58 (11-I), 2.71 -2.76 (aN), 3.51 - 3.86 

15 (1l-),7.73-7.77(21-1) 

Racemic Example 15 was dissolved in ethanol/hexane (1:1) and the enantlomers 

were separated by automated preparauve liquid chromatogceptiy (Gson system, 

250 x 20 mm ID CNralcel CD, 10pm column) using ethanoVhexafle (1:9] as the 

mobile phase. The appropriate fractions were combined and concentrated to give 

20 two enanllcxnerlcaliy enriched poductz Example isa and Exanle 15b. 

Example iSa: MS (Es): MW 478.9, 016H8012ff8N4 + H requIres 479.0 

HPLC: (Gilson system, 250 x 20 mm ID Chlralcel OD, 10pm column), 

ethanothexane 1:9], retention time 8.67 min,enantlome,ic puriw 100% 

Example 1Gb: MS (ES): MI-t478S, C16H8012F8N4+ I-I requires 479.0 

25 HPt (Gson system, 250 x 20 mm ID CItalcel 00, lOwn column), 

ethanothexarie (1:9}, retention time 11.26 man, enantiomoric purIty 100% 

Similarly prepared to Example B Were: 

Exemse 16 

30 5-amlno.1-I2,6.dIchloro-4(triltuorco1ethoxy)phenyI]-4-t2,2-ditIuorO-1 - 

(trilluoromethyl)oyclopropyi]-i H-pyrazole-3-carbonitrile; from the compound 
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 Preparation 15(1.0 g, 1.86 mmol) to give the racemic twa compomd (630 rig). 

MS (ES): M1Z [Ml-l.j 480.9; e,cpacted mass for 0l5116012F8N40 + His 481.0 

’Fl-NMR (C0013): 2.05-2.18 (11H), 2.41 - 2.52(119,3.07- 3.95 (211), 7.37. 7.40 

(21-I) 

Pacernlc Example 16 was dissolved In e*ianoiexane (1:1) and the enanomets 

were separated by automated preparative liquid chromatography (Gilson system, 

260 it 20 mm ID Chlrael OD, 10pm column) using eftianobtexane 15:951 as the 

mobile phase The appropriate fiactlons were combIned and concentrated to give 

two enanllomerlcally enriched products Example lea and Example lOb. 

10 Example lOa: MS (ES): MH4BO.9,.C1SH6Cl2FBN4O + H requires Q1.0 

HPLC: (Gilson system, 250 x 20 nni ID Chlralcel OD, 10pm column), 

etkanoVhe,ane (5:961, retention Thiie 6.66 man, enanhiomecic portly 99% 

Example 18b MS (ES): MH480.9. C15H6C12F8N4O + I-I requires4al.O 

HPLC: (Gilson system, 250 x 20 mm II) Chlroicel OD, 10pm column), 

15 ethafloalexane (5:95], retention tkne 9.91 mm, onantlomeric purity 100% 

lbrample  

5amIno.1(2,6.dichIoro.4_(tifIuoron1etho3w)phor1y9-4-(1-(difluoromethV)-2,233-

tetratluorooyclopropyl]-1 yrazole-3-cartonitdle; from the compound of 

PreparatIon  16 (50 mg, 0.09 mmol) to give the title compound (10 mg) 

20 MS (ES): M/Z (MH+I 498.9; e,wected mass for 015115012F9N40 + H is 499.0 

’H-NW (CDC13): 386- 3.91 (215.95- 6.23 (iN), 738-7.40 (2F4) 

v,Se 18 

� 5.awno.142,6dcho,oSuoromsthoq)pheflyq-441 

dllluorocyclopropylj-1 H-pyrazole-3-ca,bonitTlie; from the compound of Preparation 

25 17(3.6 g, 1.0 mmol) to give the racamic title compound (0.09). 

MS (ES): MZ (MH+] 463.0; e,peoted mass for 01 5I-17Cl2F71440 + H Is 4630 

114-NMR (Q0C13): 2.00- 2.08 (III), 2.10-2.19 (1 H), 3.82-4.00 (211), 5.60- 5.90 

tlH). 7.35-7.40(211) 

flacemic Example 16 was dissolved in ethanol/hexane (1:2) and the enantlofflers 

30 were separated by automated preparative Hoped chromatography (Gilson system, 
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250 x 20 mm ID Chiralcei CD, I Otmi column) using ethanolfliexane [1:91 as the 

mobite phase. The app.opilale lratbo.s WOTO combined and concentrated to gIve 

two enantiomehcally enuiched products Example I 8a and Sample 1 Gb. 

Example lOa: MS (Es): MW 403.0, C1$H72r1N4O + H requfres 463.0 

5 HPLC: (Gilson system, 250 x 20 mm ID Chiralcol CD, lOjim column), 

ethanoVhexano fig), retention fine 1335 mm, enanfiomerlc purity 99% 

Example lOb MS (ES): MW 463.0, C151-1702F1N4O + 14 requires 463.0 

HPLC: (GItson system, 250 x 20 mm ID Chiralcel OD, lopni column), 

ethanoVhexane [1:9], retention &na 31.58 mm, enanfionlemlo porgy 100% 

10 Eacu,.Ae 19 

5.amino.1.[2,0dlchIoro-4-(trIfiuoromethyDphenyI]-4-f2,2-dmuoro-1-

� (fluoromethyl)cycmopcpyI]-1tpyrazole-3-ca,bonb1Ie; from the compound Of 

P,eparntto. 18(100mg, 021 mmci) to gIvethe racentlltle compound (17 mg) 

MS (ES): M/Z (MH+] 428.9; expected mass for Cl 5H8CF0N4 + H ts 429.0 

IS H-NMfl (COOlS): 1.84-1.93 (1H), 1.92- 2.02 (1H), 3.68- 4.06 (2E) 4.42- 4.82 

(21-1), 7.73-7.78(2k) 

Recent Example 19 was dissolved In aIhano%,exane (II) and The enanioniers 

� were separated by automated preparative liquid chromatography (Gilson system, 

250 x 20 nni ID CtiirScel 00, 10un column) using eth&n0t4iexane [1:9] as the 

20 mobIle phase. The appropriate fractions were combined and concentrated to give 

wo enaiiliomerlc&ly enriched pmsict Example 19a and Example 19b. 

Example 19a: MS (Es): MI-r429.0, C15118C12F6N4 + H requires 429.0 

HPLC: (Gilson system, 250 c 20 mm ID Chiralcel 00, lOran column). 

ethanoL,exane [1:91. retention time 14.99 mm, enwitiomeric purify 100% 

25 Example 19b: MS (ES): MW 429.0. CI5H8Cl2F6N4 + H requires 429.01 

HPLC: Gilson system, 250 x 20 mm ID Chiraicel 00, 10pm column), 

ethanolmexane 11:91, retention Urns 20.89 min, er,anffomerlc purity 100% 

Example 20 

30 5.anllno-1-12,e.dEohporo.4.(trifluoromethyophenyf]-4-(2,24mfluoro-1 - 
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mehyioyclopropyl)-IH-pyrazole-3-oarbonhtrlle; train the compound of Preparation 

19(80 mg, 0.17 mmol) to giveihe title compound (56 mg). 

MS (ES): WZ(MH.1411.0; expected massforCl5Il9Ci2FSN4+ K is4llM 

’Il.NMP (COdS): 1.46- 1.50 (31-). 1.56- 1.63(111), 1.69- 178 (11-1). 3.62.3.76 

5 (211), 772-7.77(211) 

Exainnte 21 

5-amino-i -(2,6dlchIoro-44(h1fluarornethy9thio]pheny9-4-[2,2-dffluoro-1-

(h1fIuoramethycycIopmpyl]-1 H.pyrazole-3-carbonftrlie; from the compound of 

PreparatIon 20 (1.8 9, 3.3 mmol to give the this compound (1.1 9). 

10 MS (ES): M’Z jMH+j 496.9; expected mass for CI5H8CF8N4S + HIS 496.9 

111-NMR (C0C13): 2.05 - 2.18 (111). 2.42- 2.52 (11). 3.86- 3.97 (21-9, 7.75 - 7.80 

� 
(211) 

EIe fl 

ethyl 3-cyano-142,6.dichloro-4-{trIfIUOromethy)pheflyl]-4-[2,2-diflUOfO-1-

I5 (Ulfluo,olnethyocyciopropyl]-1 H.pyrazol-5-)1carbamate 

To a solution of Example 2a (100 rug. 0.20 mmd) in N,Ndimethylfomiamlde (3 ml) 

was added sodium hydride (10 mg, 0.20 mmdl). Mowed by 1-chloroethyl ethyl 

carbonate (37 mg, 0.24 mmol). The reaction mixture was then stirred at room 

temperature overnight. The reaction mixture was concentrated In vacua and the 

20 resIdue was cssolved In acetonMe (2 nd) The solution was purlfled by automated 

preparative liquid chromatography (Gilson system, 150 mm x 30 mm LUNA 11018 

10pm column) using an acetholtille : water gradient [60:40 to 95:51 The 

appropriate fractions were combined and concentrated to give Example 22(50mg). 

MS (Es): M/Z [MH+] Sass; expected mass for d18F110C12F6N402 + H is 537.0 

25 11-l.NMP (00013): 1.07- 1.14 (31-1), 2.09-2.19(111), 2.43-2.57(111), 3.99- 4.06 

(21-I), 6.16-6.24(1 H), 7.71 -7.76 (2H) 

Similarly prepared was: 

EjamoŒe 23 

30 1E26dichloro4(trifJuorOmethYl)PhenYl)4-[2,2-dlflUarO-1 - 
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(t,lfluoromethyQcycloprapy-5-(2-oxo-1 ,3-oxazolidln-3-yf)-1 H-pyrazole-3-caibonlklle; 

from the compound of Example 28 135 mg, 0.30 mmol) and 24brornoettM 

thloroformate

 

IN ma, 0.33 moral) to give the title compound (47 mg). 

MS (Es): M/Z [MH+j 534.9; exçeoted mass for C18F16012F8M402 + H is 535.0 

5 I-1-NMR (CDC13): 2.31 - 2.09 (1H), 2.54- 2.64 (1 H), 4.00 .4.10 (21-I), 4.43- 4.5C 

(21), 7.15 - 7.78 (211) 

Similarly preened to Example Swag: 

Example 24 

10 5-amino-1-[3chloro-5-(trIfluoromethyflPyridin-2.Yn-412,2-diflUOrO-1-

(hInuorome1h%I)cyt1opropI]-1 H.pyrazole-3-carbonittIle; from the compound of 

Preparation 22 (164 mg, 0.34 rumol to give the He compound (60 EN). 

MS (ES); MIZ (MI-I+J 432.O expected mass for Cl 4E1601r8N5 + El Is 432.0 

’H-NW (CDcl3) 2.02 - 2.19 (111), 2.40 - 2.54 (In), 5.13 - 5.22 24), 6.19 - 6.23 

15 (1 H), 8.63-8.67 (IN) 

E11IMPID 25 

Hydrochloride salt of 2-(dlmoIh&lam1no)eth)1 3-cyano.1-[2,6-dichl0ro-4-

(frifloroiethypheny4.[2,2joro-1-(thfluor0fl1ethy9cØOPrOPYl]1  H.pyraZO1-5-

y1caibamate 

20 To a solulion of Example 2a (100 ma. 0.22 mrTIol) in anhydrous 

dithbromethaneita(ueue (32, 2 m() was added pdine (401si, 0.50 MMA and 

molecular sieves (4A). This solulion was added to phosgene (20% in tolueno, lYN, 

300pl, 0.50 mrnol), at ot and under nifrogen, and the reaction mture was 

allowed to stand for 1 h. 2-(thiieThvamino)oIhanol (1 ml) was added and the 

25 reaction mixture was allowed to stand overnight belore being concentrated to 

vacua. The residue was dissolved In acetonlifile (1.8 ml) and the solution was 

purified by automated preparative liquid chromatography (Gilsoosyslem. ISO mm 

30 mm LUNA II GIG 10pm column) using an acetonitrile 0.1% frtfluoroacelic acid 

gradient 135:65 to 95:51 . The appropriate fractions were combined and 
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concentrated and to the residue was added hydrochloric acid to g&e Example 25 

(100(119). 

MS (ES): M/Z [mH+j 580.0; expected mass for 0201415012F814502 + His 580.1 

111-NNR (ODGIB): 2.21 - 2.30(111), 2.47-256(211), 2.84- 288 (611), 3.19-3.24 

(211), 4.27-4.39(211), 7,71-7.74 (21H) 

Similarly prepared was: 

Example Th 

2,2,2-ftifiuomethyi 3-cyano-1 .[2,6.dlchioro4(Uifiuoromethyl)phenyl]-442.2-dlfTUOrO-

W 1(tfitIuOrome%hl)cyc0praP1H-PyaZOl-5catbamate; from the compound at 

Example 2a (100 mg 0.22 mmoi) and 2,22.trlliuoroethan0l to give the title 

� 

Ms (ES): PWZ fMH+] 890.9; expected mass for C18H7012F1 1N402 + H 591.0 

1i-f-NMR (OMSO): 2.61 - 271 (IH), 2.89- 2.99 (IH), 4.62 -4.73 (21-1), 8.26 - 8.29 

15 (21H), 10.89-10.97 (li-I) 

Eolefl 

5.amlnO126.dichlorO4.t(trfiUOrOflethYl)StJif0flYi]PheflYU-4-t2,2dlfiU0r0l 

(ftorometh)cydopropvll-1 H.pyraze-s-cactonftdIe 

A mixture of Example 21 (600 mg, 1.2 rnmoi) and S hloroperobonzolC acid (929 

20 mg, 5.4 mmoi) in thchioromethane (20 ni) was stirred at room temperature for 48 h. 

The reaction mixture was washed with aqueous sodium hydroxide solution, followed 

by water and brine. The organic phase was then dried and conconvatod In vacua. 

The residue was purged by flash chromatography (silica) v4th gradient elution, 

toluene dichloromethane [tO to 0:11. The appropriate fractions were combined 

25 and concentrated /n vacua. 

The residue was dissolved In acetoniileJwater (1 ml) and the solution was purilled 

by automated preparave 5quid chromatography (Gson system, I W rr.Tfl X 30ram 

LUNA II 018 loptn column) using an acetonitrfle : water gradient 160:40 to 95:51. 

The appropdate fractions were ocrnbked and concentrated to give ExamPle 27 (27 

30 mg). 
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MS (ES): M [MH+] 5290; expected mass for 015146012F8N4025 + His 5290 

1H-NMR (OMSO): 2.11 .2.22(111)2.59-2.70 (IH), 6.66-6.73(211), 8.55- 8.59 

(211) 

Example 28 

5 1-[2,6.dlchtoro-4-(trifluoromethyt)phenylJ-4-12,2-dlfluoro-1-

(triuiuoromethcioprop1J-5-[(pyrldin4-)1n.eth4)aminoI-1 H.pyrazcle-3-oarbonitTlle 

To a solution of PreparatIon 25 (200 mg, 0.36 mmoi) In anhydrous methanol (10 

ml), under nitrogen and at rC, was added sodium borohydride (34 mg, 0.90 mmol). 

The reaction mlure was than stirred at room temperature for 2 Ii. To the reaction 

La mixture was added water and the mixture was adjusted to pH 2 by addition of 

hydrochloric acid (414). The mbcture was than neutralised by addition of saturated 

aqueous sodium carbonate solution, exacted with ethyl acetate (3 x 10 ml) and 

Me combined extacts dried (Mg504) and concentrated in vacuo. The residue was 

dissolved in acetoniblletwater (3.6 ml) and the solulion was purified by automated 

15 preparative liquid thromatography (Gilson system, 150 x 30 mm, LIJNA II C18 

lawn column) using an acetonitrlie:water gradient [55:45 to 95:51 The appropilate 

fractions were concentrated to give Example 28 (34 mg). 

MS (E8): hZ IMH+] 556.0; e,ecIed mass for C21 1111 012F8N5 + H 18556.0 

1H-NMR (ODdS): 2.20- 2.34 (IH), 2.53-2.67(111), 4.10-4.17 (lii), 4.18- 4.28 

20 (2H), 7.01 - 7.05 (211), 7.60 . 7.63 (211), 8.44 - 8.48 (211) 

Similarly prepared to Exainpie2 were: 

�Example 

5.mIno-142,6-dicbloro-4-(dlfiuoroneIho’)phenyI14-[2,2-difluoro-1-

25 (irlfiuoromethyi)cyciopropyfl-1 H.pyrazoie-3-carbonthllo; fran the compound of 

Preparation 26(110 mg. 0.21 nmol) to give the title compound (48 mg). 

MS (Es): M/Z [Mil+] 463.0; a,pectod mass for C15i-11012F7N40 + His463.O 

H-NMB (CDC3): 2.01 -2.19(111), 2.38 -2.51 (li-), an - 3.96(211)6.38- Bfl 

(1 H), 7.27- 7.32 (21-I) 
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5-amino-1-[2,6-dichlort-4.płfltaIIuOrOthlOphOnyl]4-(1  4dlfuomethyl)2,2.3,3 

tetrafluorocyclopropyI-iH-pyrazoIe-3-carbonhlrlle; from the compound of 

Proparallon 27 (138 mg 0.23 mmcl) to give the ffile compound (1 00 mg). 

5 MS (ES): MfMH+J 541.0; expected ma for C14H5C12F11MS + 1118541.0 

l-I-NMR (DM80): 6.51 - 6.71 (IH), 6.13- 6.76 (2H), 843-8.46(211) 

Similarly prepared to Example 25 were: 

Example 31 

10 Isopropyl 3cyano.142,6dIchIoro(trrnuorOmethyOPheflyIJ-4-I2,2-dIflUQrO4 

(trifluorocneth1)cyclopropy1j-1 h’pyrazol-5-yicarbamata; from the compound of 

Example 2a (50 mg 0.11 mmol) and 2-propanol to give the Me compound (44 mg). 

MS (ES): Z [Ml-I+] 551.0; expected mass for C19H12C12F8N402 + H is 551.0 

’Il-NMR (DM80): 0.96- 1.04 (OH). 2.61 -2.11 (iii), 2.87- 2.99 (1 H), 4.59- 4.67 

13 (111). 8.28 -8.32 (2H), 10.16 10.22(111) 

Exflmple32 

Hydrochloride an of pyrkln-Sylmethyi 3-cyano-I-[2.6-dchlorO-4-

(fliuoomethyflenyfl-4[22.dfluOro1(thfluorOmeth4)CYcbPrOP*lH-PYraZOl& 

ftarbamate; freci the compound of Example 2a (50 mg, 0.11 mmoi) and pyridine-4-

20 methanol to give the tide compound (5 mg). 

MS (ES): 142 LMHI-] 600.0; expected mass for C22111 1Cl2FSN5O2 + H is 600.0 

111-NMR (CD30D): 2.24-2.35 (1 H), 2.55-2.65 (1 H), 5.21 -5.23 (2H), 7.65 - 7.68 

� 
(21-), 7.92-7.94(211), 8.64 8.68(211) 

Example 33 

25 HydrochlorIde salt of pyrldtn-3-ylmethyl 3yano-1-(2,6.dlchloro4 

(trlfluoromethyl)phenyl].442,2.dIfluQrO.l4trlfluoromethyl)OYCIOPTCPYZ]-1 Hpyrazol-5-

yll-cathamate: from the compound! of Example 2a (50 mg 0.11 mmol) and pyridirie-- 

3-methanol to give the title compound (24 mØ. 

MS (ES): M/Z [MH+l 600.0; expected mass for C22H1 1012F8N502 + ills 600.0 

30 tHNMR (DM90): 2.63 -2.73 (If!), 2.84-2.95 (1 H), 5.11 -5.16 (2H). 7.68 -7.14 
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(111), 7.95 -8.01 (111), 8.20 - 8.26 (2H), 8.61 - 8.64 (1H), 8.68 -8.73 (111). 10.55 - 

10.68 (ill) 

Hydrochloride salt of py,IdIn-2-y1rnethyl 3-cyario-1-12,6-dichIQrO-4-

5 (IrffiuoromeIh1)phenyIj-4-[2,2.dlfIuoro-1 -(thfiuoronwthyI)oycropyff-IH-PytaZOi-5-

ylcarbamale; from the compound of Example 2a (50 mg, 0.11 mmol) and pyifdine-2-

meuianol to give the tille colTipound (31 mg). 

MS (ES): M/Z [MH+] 600.0; expected mass for =Hl 1Cr8N5O2 + Fl Is 500.0 

111-NMR (DM50): 2.65-2.75(111)2.86-2.97(11). 5.05-5.11 (211), 7.11 -7.16 

10 (1H), 7.31 -7.37 (1 H). 7.77-7.82(111), 8.21 - 8.28 (21-I), 8.46 -8.51 (1 H), 10.56-

10.70(111) 

� Ecample 35 ______ 

-(ydrochiodde salt of 1H.lmldazd-5-ylmethyl 3-oyano-1-[2,&dchlOfO-4-

(blfluorometh4)phenl].4.[22-duoro-1-(tI1l9uoromethy1)cyClOprOpyt]-1 tpyrazol-5-

15 ylcarbamate; from the compound of Example 2a (50 mg 0.11 mol) and 6-

(hydroxymethyl)imldazole to give the We compound (2 mg). 

MS (ES): M [MH+j 589.0; eected mass for C201110Cl2F8N602 + H is 589.0 

Example 

Hydrochloride salt of 2-pynolldin-1-ylethyl 3-cyano1426diCtliOfO4 

20 (tr11luoromethyl)phenyl1-442.2.1luoro-1 -(t ifluoromethyl)cyciopropyll-1 H-py,azol-5-

y1catbemate; from the compound of Example 2a (50 mg, 0.11 mmol) and 1.(2. 

hydrox""tioydcline 

-(2-

hydro,eth)l)pyrIdine 10 give the tie cooipound (10 mg) 

MS (ES): 142 [MH+] 606.1; expected mass for C22i-117C12F8N5O2 + 115606.1 

’H-NMR (CD30D): 1.93 -2.01 (4H), 2.31 - 2.38(111)2.56-2.64(111)3.18-3.23 

25 (411), 3.30-3.35(214)4.21 - 4.26 (211), 7.95- 7.99 (21H) 

Similarly prepared to Example 8 was: 

EXarnDle 37 

5-amino441 .[chloro(difiJoro)methyl32,2difluorocyciOpr0pyl}-1-(2.6diChlOro+ 
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(trffluoromethyi)ptienyU-1 H-pyrazole-3-carbonifrlle; from a compound of Preparation 

55(124 mg, 0.23 mmol) to give the We compound (17 mg). 

MS (ES): WZ [MW] 480.9; expected mass for 015H6C131F7N4. H hs,tEla% 

’I-I-NMR (00013): 2.08 -224 (11-I), 2.46 -2.61 (111), 3.67-4.00 (21H), 7.75- 7.19 

5 (211) 

Racemic Example 37 was dissolved In ethancjmexane (1:4) and the enanfiomers 

were separated by automated preparative liquid chromatography (Gilsoil system, 

250 x 20 mm ID ChlraJcel LA, 5 pm cokavn) using ethaaol,bexwie [5S5] as the 

mctIe phase. The appropulate fractions were combined and concenfrated to give 

10 one enantlonierically pure product, Example 37a, and several mixed fractions. 

Example 97a: MS (ES): Mi-t481.0, C15116C13F7N4 + El requires 481.0 

HPLC: (Gilson system 250 x 20 mm ID Chirajcei OD, 10 pm column), 

ethanothoxane (5:95], retentIon time 10.56 mm, enantlomeric purify 9e%. 

15 The lolloiMng PreparsMons Iflustrale the synthesis of certain intermedates used In 

the preparaflon of the preceding Examples. 

1 

N’43-cyno-1 -Z &ChOrO-4-(pafluofoduO)ph]-44Z2-dJfluoro-1-

(trffluorometh)cycIopropyl]-1 HjyrazoI-5-y.NNdmeth4imidofon,,amith 

20 A mixture of PreparatIon 32 (264 mg, 0.5 mmoi), methyl benzoate (100 pi) and 

sodium Iluodde (8 mg) was heated at 105C under nitrogen. Trimethylsllyi-2.2-

dlfluoro-2-(fluorosuiphonyl)acetate (197 iii, 1.0 mmcl) was added dropvIse over 1 In 

� and the reaction mixture was srred at 10M. Author tifrnethtsily1-2,2-diflUOtO-2- 
W (fiuorosuiphonyt)acetate (700 id. 3.6 mmol) was added over 7 h, maintaining the 

25 tenw.erature of the reactIon mixture at 105°C. To the reaction mixture was added 

dichloromethane (15 ml) and the soiLffion was washed with saturated aqueous 

sodium hydrogen carbonate. The organic phase was separated, dried (Mg504) and 

ccncenfrated in vacua The resue Was purified using an ISOkJtOTM cwtldge (silica, 

20g), eluting with toluene. The appropriate fractions were combined and 

30 concentrated to give PreparatIon 1(62 mg) as an off-while solid. 
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MS (ES): M [MH+] 578.3; expected mass for CI7FI1 1Cl2FION5S + His 578.0 

111-NMR (CD013): 2.15-2.20 (11-1), 2.45 -2.55(111), 2.79 -2.81 (311), 3.01 -3.03 

(SF4), 1.79- 1.61 (2H), 7.28 - 1.90 (lit) 

5 Similarly prepared was: 

PTon2 

N-(3-cyano-1 -I2,6-dthloro-4-(trIfluoromethy1)phen1]-4-[22-duoro-1-

(lilfiuorol1ethyflcyaIopropyI].1$pyra2ol-5-yI)-N,dimeU1ylimidoiormamIde; from the 

compound of Preparation 33 (160 mg, 0.34 mmol) to give the title compound (94 

10 mg) as a Palo yellow solid. 

MS (ES): PWZ (MH+] 520.Z expected mass for 018H11012F8N5 + H Is $20.0 

1H-NMR (COda): 1.99 - 2.31 (211), 2.74 - 2.80 (311), 2.99 - 3.00 (31-I), 7.64 - 7.69 

(21-1), 7.82- 802 (11-I) 

IRramemillon  

15 N-(3-cyano-1-[2,6-dichloro-4-(bifluoromethyl)phenyl]-4-{(1 fl)-1 2,2-

tiifluofoC%dopropy-1 HPvrazol-5-vU-N,N-methslimoformamlde 

To a soluflori of Preparation 34 (11 rUg, 0.026 mrool) in toluene (0.2 ml), under 

nitrogen, was added phen trifluorometh4)-rnercuiy (46 mg, 0.13 mmcl) and 

sodium Iodide (59 mg, 0.39 mmcl). The reacifon mixture was then heated at 85O 

20 for IS In. to the reaction mflre was added toluene (5 ml) and the soluflon was 

ifitered through AthoceI, to remove any Kg residues. The filtrate was concenfrated 

in vacuoto give Preparabor 3(22 mg). 

MS (ES): M’ZtMH+] 470.2; expected mass for C17F111a2F6N5 + II Is 470.0 

’H-NMR (00013): 2.05 -2.31 (21-1), 2.51 -2.64 (31-1), 3.04 - 3.08 (311), 7.65 - 7.69 

25 (2H), 1.85 -7.88(111) 

SImilaIrly prepared! were: 

Prari 4 

N-(3-oyano-1 -2,6-dIchIoro.4-(lrlfIuoromethyl)phenyIJ-4-(pentafluorocyoiopropyl)-1 H-

30 pyrazol-5-yl-N,N.dImeIhylimldoformamide; from the compound of Preparation 35 
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(46 mg, 0.1 mmcl) to give the title compound (35 mg) as a white solid. 

MS (ES): INZ [MI-I-.-] 506.2; expected mass for C17149C12F8N5 + H Is 506.0 

11-I-NMR (C0013): 2.85 - 2.87 (SH), 3.07 - 3.09 (314). 7.87- 7.69 (211), 7.69- 1.71 

(1 H) 

3 Precs all. S 

W{3cyano.4-(2,2.dlchIoro-1.fIuorocycI0propyD-1426-dichl0rO-4-

(ffifluorcmethyl)phenyll-1 Wpyrazol-5-yI)-N,N-dimethyllmidofomlanhlde; from the 

compound of Preparaffon 34(42 mg 0.1 mmcl) and phenyl(thchloromeUlyl)mercLIW 

(40 mg, 0.1 mmol) to give the bile compound (29 mg) as awt,ite solid. 

10 111-NMR (CC13): 2.31 -2.34 (1 H), 2.25 - 2.38(11-),2.82-2.86(311), 3.09-3.13 

7.66 -7.69 (2H), 7.99 - 8.03 (1 I-I) 

P,GAIOt 6 

1 H-pyrazol-5-yl]-N,N-dmethylimldofOrTflamide 

15 To a solution of Preparation 31(102 mg 020 morel) in methyl beozoate (4 ml) was 

added sodium fluoride (3 mg). The rtture was heated to 130°C and IrimethyiSlyl-- 

22-difluoro-2-(tluorosulphonyl)aoetate (1 ml, 0.33 rruiiol) was added over 10 h. 

The reaction mixture was concentrated in vacuc and the residue was purified by 

column chromatography (silica, log), elubng With toluene. The appropriate fractions 

20 were combined and concentrated to give Preparaflon 6 (75 mg) as a pais yellow 

solid. 

MS (ES): IWZ [MH+I 564.2; expected ma for C181I9Cl2F1ON5S + H is 564.0 

1H-NMR 2.86-2.90(311), aol -3.10(311), 7.69-7.12(111)7.80-7.85(211) 

25

 

Similarly prepared to Preparation 3 was: 

PreparatIon 1 

N-3-cyario1 -[26-dichloro-4-(pofltaftUorolhlo)PheflyW4-(l 2,2-trtfluorocycloprop)-

I H.pyrazol-5-yl]-N.wdImethylimItfOrmamdB; from the compound of Preparation 

38(100mg, 0.21 mnol) to give the titie compound (90 mg) as a white solid, 

30 MS (ES): M?Z [Ml-t-+-] 527,9; expected mass for 0161111012F8N55 + II is 528.0 
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’H-NMR (COdS): 2.09 - 229 (211), 2.82 -2.86 (311), 3.04 - 3.09 (3H), 779 - 7.83 

(2H), 7.85 - 1.88 (1 H) 

PreowIon B 

N43-cyano.1 .(2,6-dIthloro-4-(trtfluorometh4)ptienyl-4-[I -(dlfluoromethyflvinyl]-1H-

S pymzol-5.yl}-N,Mdimethylimidoforniamlde 

To a suspension of methyl triphenyl phosphonium bromIde (8.9 g, 25.0 rnmol) In 

tetrahydrc4uran (80 ml), at -10°C, was added dropwise buWIIIthium (1.6M in hexane, 

16 ml, 25.0 moral). The mixture was stirred at room temperature for 20 mm, before 

addition of Preparation 39 (7.6 9, 16.7 moral) In tetrahydrofuran (16.5 ml). The 

to reaction mixture was then stirred at room temperature overnight. To The reaction 

mixture was added water and the mixture was extracted with ethyl acetate (2 x 50 

ml). The combined oz9anlc phases were separated and concenfrated onto siflea. 

The silIca/product mixture was purified by column chromalograptiy, eliding with 

dlchioromethane. The appropriate fractions were then combined and corenated 

13 to give Preparation 8(5.2 g). 
MS (ES): WZ [MH+] 454.0; expected mass for C17H12C2FSNS + H Is 452.1 

’H-NMR (C0013): 2.74-2.76 (31-fl, 291 - 2.94 (31-I), 5.71 - 519(119, 5.91 - 5.94 

(111), 816-6.45(111)7.82-7.64(111)7.85-7.88(211) 

PreparatIon 9 

20 3-Oyw,o-2-oxo-proplonlc acid eth)l ester may be prepared according 

Achmatowicz, 0., Jr; Saymonlak J. Tetrahedron (1982), 38(9)1299-1302 

SIrnaciy ptepaced to Pceparation 1 wa& 

Preparation 10 

fl-(3-cyan4-(22-ditknro-1-thfiuorometlyl)cycloprOPYl]-1-[2,6-diflUorO4-

.23 (trffluoromeulvl)phenylj-1 H-pyrazol-5-yI)-N,N-dimethylimldoformamide; from the 

compound of Preparation 40 (250 mg, 0,57 mmol) to give the title compound (250 

mg). 

MS (ES): PNZ [MI-I..-] 488.1; expected maw forCl8l-I11F1ON5+ H Is 488.1 
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Similarly prepared to PreparatIon 3 were: 

PrwarTon 11 

dIuoyctpropyt- tfp%azo-5}-NntlWno1otffiaflld$; tram The 

compound of Preparation 41 (820 mg, 1.61 mmcl) to give the title compound (655 

mg). 

MS (ES): M [MI1+] 559.9; expected ma for C171-I12Ci2r9Nss + H Is 560.0 

1H-NMR (c0013): 1.81 1.90 (1 N). 2.03 - 2.12 (1 H), 2.76-2.79 (311), 2.99 - 3.01 

(3t), 5.64-5.93(11), 7.78 -7.81 (211). 7.87 -7.89 (1H) 

10 PreparatIon 12 

. N4#41 4&oroU uoro)rne1ny-2,2-afluorocycIopropyO-3.OYaflO-1 42,6-dilovo-4-

(trlfluaromethl)phenyl]-1 Hraz04-5-y1)-N,N.dlmeth)llmldOfonflaIflide; from the 

compound of PreparatIon 42 (150 mg, 0.32 mmol) to gIve the We compound (100 

mg). 

13 MS (ES): P4(2 [Mi-k.) 517.9; expected mass br ci si-Il 2C13F6N5 + H Is 618.0 

H-NMR (00013): 1.86 - 1.97 (1 H), 2.05 - 2.15 (1H), 2.73- 2.80 (311), 2.95 -3.01 

(311)6.06-6.22(111), 7.63 -7.71 (211)7.88-7.94 (11H) 

PreDeflon 13 

20 telrafluorooycioØrap]-1  tpyrazoi-5-y1}-N,N.dImethIimid0fOrmemIde; from the 

compound of PreparatIon 43 (200 m, 0.41 mmol) to give the tide compound (48 

mg). 

S MS (ES): P4(2 [MH+l 537.8; expected mass for C1SH1OCl2F9NS + His 538.0 

Preparation 14 

25 N(3.cyano.1.2.6dlchIoro.4.(tdfIuoromethYDPhenYlI-4-[2,23,34OtrafiU0r0l - 

(trifluoromethl)cydopropy-1 Hrazol-5 yi}.N,N-dime1h1ImIdo1ormamIde; from the 

compound of Preparation 44(28 mg, 0.06 mmol) to give the liVe compound (7 mg). 

MS (ES): MIZ [MR..] 555.8; expected mass for CISH9C12FION5 + N is 556.0 

’H-NMR (QDC13): 2.79- 2.61 (311), 2.99-3.00 (3H), 1,65 -7.67 (IN), 7.67 -7.69 
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(211) 

Praratiom 15 

N4oys-1-!2.6thIoro-4(thfluorometho)phen)I].4-[22-difIuorO-1-

(b1fluommethycopro.1$yrazol-5-yI}-A4NdImeO1y1imIdOfoIT11amlde 

S Using a Dlazaldb kit, a solution of Dla2aldTh in clielbyl ether (45 ml) was added 

dropvise to a solution of potassium hydroxide (1M, 89 nO in water and ethanol (10 

ml), at approximately SOt. The trap was cooled to -30°C and after the complete 

addition of Dlazb), diethyl ether (10 ml) was added to the mixture. Distillation was 

continued until the distillate was colourless and the diazonethane solution was 

10 added to Preparation 45 (1.0 g, 1.92 mmol) in diethyl ether (30 ml). The reaction 

mixture was then allowed to stand at room temperature overnight. Excess 

dlazomethane was destroyed by addItion of acetic acid and the reaction rnbdure 

Was allowed to evaporate to give Prepatallon 15(1.0 g). 

MS (ES) WVZ IMMi-) 536.O expected mass for 01BHUO2F6N50 i-H Is 536.3 

Similarly prepared to PreparationS were: 

PreRtion 16 

W.(3.yeno1[2,6_dchloro_(tdlluorofnefff)phenyl]441-(diluOroT110thYl)2233 

tetrafluorocycicpropYll-1 H.pyrazol5yO.N,NdimethyllmldOfo(rnamide from the 

20 compound of PreparatIon 47 (650 mg 1.3 mmol) in toluene to give the tWo 

compound (50 mg) as a muduro of pructh, 

MS (ES): MZ (MEt’-] 553.9; expected mass for C181-11000’9N50 + H is 554.0 

S Preoclonll 

W.(3.cyano.I.[2,6tlloro4.(trlfluOr1OIhO1W)Pt1eflYU_[1-(dfflUoOmethYD-22 

25 dfluorocyprOpy01tPyra5ylFN$dimethIImldOfOr111amide from the 

compound ot Preparation 48 (3.60 9, 7.7 mril) to give the He compound (3.6 9). 

MS (ES): M/Z [MH+] 518.1; expected mass torClBH12OF7N5O + Ills 518.0 

’H-NMR (CDCI3): 1.82- 1.91 (111), 2.02-2.11 (111), 2.74- 2.79 (31-1), 2.97- 3.00 

(SH) 5.64-5.93(1 H), 7.26- 7.31 (211), 7.83-7.87 (1 H) 
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 I PreaII!tlOfl 18 

I N(3cyano1[2,6-dIci1bro.44frffIuoromethyt)phenyl24.E22-dfflU0f0-1-

I (fluororneth)cycPopropylj-1 Hpyra2ol-5-yI)a4N-dimethylimidofomlamide; from the 

I compound of Preparaon 49 JIM mg, 0,23 mmol), to give the title compound tOO 

I 5 019). 

I MS (ES): M’Z [Mlii-] 4840; expected mass for CI8H13C2F6N5 + H Is 484.1 

Proax$iomfl 
N4$-cyanc-142S4ichoro-4-(PilluarOmethphefly42,2010-1-

methylcycjopropyl)-1 I*pyrazoI-5-N,dImeth1ImidofomiamldO; from the 

to compoLind of Preparation 50 (137 mg, 0.33 mmol) to give the title compound (CO 

mg). 

I 
MS (E$): M’Z jMH+] 466.0; expected mass for Cl8H14C2F5N5 + H is 486.1 

I Skiilla4y prepared to PreparatIon Is was: 

IAS Prvqatrofficat 20 

I 
from the 

compound of Preparation Si (2.50 It, 4.6 mmol) to give the tine compound (1.8 g). 

I MS (ES): M’Z [MH+1 562.9; expected mass for C18H11c12F8N59 + H Is 552.0 

20 

I Pronarttom2l 

I (26 DII lu -4-Ir1fluor,1ethy1-p1,efly1)-hydraZIrte 

I49  A niixt,jve of t2,31 uomoS fiuoromelMben2ene (300 g. 1.5 mmo and 

hydrafre monohydrato (300g, GM mmol) in athena! (1200 rr) was heated at reftux 

25 overnIght The reacfiori mixture was concentrated in vacuo and the residue was re-
crystallised

 from 2-propanol to 91sa PreparatIon  21 (194 9). 

MS (ES): WZ [MI+] 213.2; expected mass for C7H5F5N2 + H Is 213.1 

I 1H-NMR (ODdS): 3.81 -4.08 (211), 5.23-5.41 (1 H), 7.03-7.14(211) 
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Similarly prepared to Preparation 3 were: 

Preparation 22 

N-f143.dloro-5-(flluoromethyf)pyrldln-2-)I]-3-cyano-4-[2,2-drfluoro-1-

(trifluorometh1)cyolopropy-1MpyrazoI-5-)I)-N,N-dlmeth>llInidOfonh1aJflide; from 

Me compound or Preparation 52 (800 rIg, 1.83 mmoO to give the title compound 

(260 ma). 

Ms (ES): INZ (Mlii-] 487.2; expected massfor C171-I11CIFBN6+ HIs 487.1 

M(3cyan.l..(2,6.djchlom-4-(ttffiuoronethyl)phflyu(l-(dfflUOrOthyU22 

10 diluorocopropyIJ1IpyoI5-)1)-N,NaImethY1imIdoformWnlde; from the 

compound al Preparation 8(4.52 g, 10.0 mmoi), to give The till compound (4,09). 

� MS (ES): M [Ml-hJ 501.02; expensed mass for Cl 61-f1 2012F1N5 + H Is 502.04 

1114HMR (ODdS): 1.82- 1.91 (1 H), 2.03 -2.11 (11-I), 2.73-2.78(311), 2.97 -3.01 

(31-1), 5.66-5.93(111), 7.63- 7.69 (21-1), 7.85-189(111) 

PrepnjtIon 24 

EMylL3-dcyanopropenoatQ may be prepared according to Hatn,i, 0.; Coe, L hi.; 

Casida, J. E. Chemical Research In toxicology (1998), 11(12). 1529-1535 

20 Proparafiosi 2 

1.[2$.dlchloro-4-(thfluoromethyl)pheflyIj-442,2-dlffUOro-h 

� 
(li9uocowethyGydopmpyfr$-%1 4-yhflel%Mene)amThO)-1 

carbonitrile 

To Example 2a (120 mg, 0.26 nimbI) and 4A molecular sieves in loluene (10 ml) 

25 was added Isontotinaldehyde (550 d, 6.71 mmol) and p-toluenesulphonlc acid 

(ca%aytic amount. S mg). The reaction mixture Was then heated M rellux using a 

Dean Stark apparatus for 9 days- To the reaction mixture was added water and the 

mixture was adjusted to p11 2 by addition of hydrochloric acid (41). The mixture 

was than rioutralised by addition of saturated aqueous sodium carbonate solution, 
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extracted wWi eTh4 acelate (3 x 20 tnt) and the combined extracts dried (MgSO4) 

and concentrated In vacuoto give Preparation 25 (2W mg). 

MS (ES): MZ (MH+j 554.0 expected mass for C2IH9C121F8N5 + H is 554.0 

5 Similarly prepared to preparation 15 was: 

PTwcd*IOfl 26 

N’(S-cyano-1 -[2,6dichloIo.4_(dIIIuoromelho)w)pheflyl]-4-[2,2-dffItlOrO-1 -

from 

Preparation 53(104 mg, 021 nnol) to give the title compound 11O mg). 

’0 MS (ES): MfZ[MH+] 518.0; expected mass for 018H12C1217N50 + I-I is 518.0 

I-I-NMP (CDCI3): 2.05-2.21 (11.) 241 - 2.55 (1K). 2.77- 2.81 (31-), 2.98-3.00 

(314),6.36.6.72(111), 7.18-7.21 (211). 722 .7.24(1 H) 

Similarly prepared to Preparation 3 was: 

IS Prparallon27 

N43.cyario1.[26.dIchoro4.pentaftuoroiophenYlF4-(14dlffIflrOmetw)-2.2a3-

teualluorocyclopropyt]-1 H.pyrazoI.5*NN.dimethyIimidofofrflSrflIde; - 

from the compound of PreparatIon 54 (618 mg, 1.13 mmcl), to give the We 

compound (138 fig). 

20 MS(ES)9z(Mh.3596.te1ceotedmaz5corC17H1OCl2F11N5S+Hs596.O 
’Il-NMR (COds): 2.78-2.81 (311), 2.99- 3.02 (311), 5.95 .6.24 (1 H), 7.18- 1.79 

(lEt), 7.n-7.82 (2H) 

2,6-Dithloro-#difluorometho-anhIine 

25 To a solution of 4-[(dll9uorometho)methyIJanhline (15.0 g, 943 mmd) In 

acetonitrlle (150 ml) was added N-cJ,Iorosoccinimide (25.2 g, 18.9 rnmol) and the 

reaction mure was stirred under nitrogen for 2 K The reaction ntturt was 

concentrated In vacuc and the residue was partitIoned between diethl ether (500 

MI) and water (125 ml). The organic layer was separated, washed with aqueous 

30 sodium thiosuiphate solution, water and brine, dried (Mg504) and treated with 
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charcoal. The solution was then filtered and concentrated In vacua. The residue 

was extracted with hexane (2 x 300 ml) and the contk,ed extracts Ware 

concentrated In vacuoto give PreparatIon 28(13.8 g). 

MS (ES) MIZ (MH+1 228; expected mass for C1115C12F2N0 + N’s 221.98 

Preparation 29 

ethyl 5-amino-1-r2.6 fluoro (trlfluoromethyl)pherM]-1 H-pyrazole-3-carbo,Iate 

To a solution of Preparation 9 (92.6 g, 0.66 name) in ethanol (2 I) was added 

Preparation 21 (95.0 g, 0.45 morel) and the reaction mixture was heated at ref lux 

to overnight. The reactIon mixture was cooled and sodium hydrogen carbonate (36.0 

g, 0.43 mmol) was added. The mixture was then heated at roflux overnight. The 

reaction ntture was concentrated in vacuo and to the residue Was added diethyt 

ether (1 I). The solutIon was filtered, washed with water, hydrochloric acid and 

turther water, dnod and concentrated In vacuo. The residue was purified by column 

15 chromatography (silica, 70 g), acting with toluene. The apprrlate fractions were 

cornbtned and concentrated to give Preparation 29 (40 ). 

MS (Es): M/Z [MH+] 3361; expected mam for CI3H1OF5NSO2 + His 336.1 

Premonition 30 

20 5-nIno-i-(2,6.dichIoro-4-dlIuorometho’-phenyt)-i I1-pyrazole-3.carborwtdle 

To sulphuric acid (concentrated, 21 ml), at 15CC, was added sodium nlkfte (4.8 9, 

69.6 nwnoI). Alter stirring for  I,, glacial acetic acid (11.3 ml) was added, followed 

is by Prepwatlon 28 (13.8 9, 60.3 mniol) in acec acid (33.8 ml), added dropwise, 

keeping the temperature of the mixture below 25°C. The solution was heated at 

25 50°C for 1 h, cooled and added dropcIso to a mixture of Preparation 24 (10.6g. 

69.8 mmol), acetic acid (42.8 ml) and lceMater (55 ml), at 0°C. The reaction 

mixture was then stIrred at room temperature overnight. To the reaction mixture was 

added thohloromethane (300 ml) and the mixture was stirred. The Mo layers were 

separated and the organic layer was washed with water. To the organic layer was 

30 added arnmonium hydroxide (concentrated, 125 ml) and Ice and the mixture was 
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stirred at 5°C for 4 It. The organic layer was again separated and stirred overnight 

with activated charcoal. The mbdure was Htered through Colliefi and the filtrate 

was concentrated in vacuo. The residue was purified by colurn.1 chromatography 

(Biotago, silica 90 g) elLing with dichloromethane. The appropriate fractions were 

combined and concentrated to give Preparation 30(3.1 g). 

MS (Es): WZ IMH+I 319.0; expected mass for C1 14610121721440 + N is 319.0 

’l-1-NMR (ODds): 3.60 - 3.86 (21-9, 6.38 - 6.75 (1 H), 7.22 .7.23 (11). 7.27 - 7.29 

(21-I) 

PreparatIon 31 

10 N43yano.142,8-doSro-4-(fltuoromethyphenyl]4-vtnyl-1 *pyrazol-5-y-N, 

dimethylimidoformamide 

A solution of Preparation 57 (500 mg, 1.44 nmol) In N,N.dknethylformamlde 

dimemyl acetal (6 ml) was heated at ref lux for  I,. 

The reaction mbclure was cooled and concentrated in vacua To the residue was 

15 added diethyl ether (10 ml), followed by hexane, until precipitation occurred. The 

solution was then concentrated under a stream of nitrogen to give the crude 

product. The crude product was washed with hexarte and dried under vacuum to 

give Preparation 31 (560 mg) as a pale yellow solid. 

MS (ES): Put2 [MI-hI 402.2; expected mass for 0161112012F3N5 + H Is 402.1 

20 ’H-NMR (C0C13): 2.81 .2.87 (311), 3.00 3.05 (311), 529 - 5.36 (111), 5.91 - 6.00 

(I H), 6.35-6.46 (1 H), 7.64.7.67 (IN), 7.68-7.72(211) 

PreparatIon 32 

N-{3-cyano-1.[2,6.dichloro-4-(pentafluorothio)phenyll.4-[i-(VlflUOrOnlOthYl)ViflYlF1 H-- 

pyraz-5-yI}-NNdlmeftMlmIdoformaznide 

25 A mixture of Preparation 58 (4.0 g, 7.1 mmol). Preparation 59 (&0 9, 14.0 mmol), 

aqueous sodium hydrogen caonate solution (11A. 40 ml), toluene (100 ml) and 

methanol (40 ml) was degassed and placed under a nitrogen athiospliere. To the 

mIxture was added tetralcis(triphenylphcsphine)palladium(0) (360 mg) and the 

reaction mixture was dogassed and heated at reflux for a In. The reaction mixture 

30 was partitioned between water (50 ml) and diethyl ether (75 ml). The two layers 
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were separated and the ajsoue layer was re-extracted with diethyl ether IS x 50 

IN). The combined organic phases were dried (Na2504) and concentrated in 

vacuo. The veLdue was pu,Thed using an lsoluhiTh cartridge (silica, 26 g) with 

gradient elution, ethyl acetate: cyclohexane (1:3 to 1:1]. The appropriate fTIcIions 

5 were combined and concentrated and the residue was re-chromatographed using 

an l$tQTh cartridge (silica, 70 g), eluthg with toluene. The product-containing 

fractions were concentrated to give Preparation 32(1.34 g). 

MS (ES): M/Z [MH+J 528.0; expected mass for Cl 61111 Cl2F8N5S + H is 528.0 

’H-NMR (00013): 2.74-2.78 (31-I), 2.92- 2.97 (31-1), 6.85 -5.69 (lii), 6.20 - 6.24 

10 (1 H). 7.63 - 7.68 (1 H). 7.79 - 7.82 (21-f) 

a 

Similarly prepared to Preparation 31 was: 

Preparation  

N-(3-cyailo-1-{2,6.dlchtoro.4_(thfluoromethyl)phenyll-441-(tTlfluorofllethyl)Vlflyli-1H-

15 pyrazol-&yfl-NN-dimeftMimldolocniamide; from the compound of Preparaflon 60 

(llO mg, 0.41 nii,ol)to give thetItie compound! (140mg) as; a white solid. 

MS (ES): M/Z(MH+1 4702: expected mass for CI7HIICI2FSN5 + His 470.0 

111-NMP (CDC13): 2.76 -2.80 (311), 2.96 - 3.00 (311). 5.90 - 5.92 (111), 6.23 - 6.26 

(III). 7.68- 7.68 (IH), 1.69-772(211)  

20 Preparation 34 

N43-oyam-1-[6-ddbro-4-(kmfluorornethyphonylI-4-(1-fluOrOVk4)-I H-pyrazol-5-

yfl-N,N.dlmethyflmldolomiamide 

To a solution of Preparation 62 (2.9 g, 6.7 mmcl) and Preparation 61(2.5 g, 7.5 

newel) In NN.dlmethylformamlde (50 ml), under nitrogen, was added 

25 tetrakie(tdphenylphosplline)palladklm(0) (330 rug, 0.3 mrnol). The reaction mixture 

was then heated at 80C for 4 Ii. To the reaction mixture was added water (150 ml) 

and the mixture was extracted with ethyl acetate (150 ml). The combined extracts 

were washed with water (2 x 100 ml) and saturated brine solution (100 ml), dried 

(Mg804) and concentrated In vacua. The residue was triturated with hexane and 

30 the precipitate collected by filtration and dried to give Preparation 34 (2.36 g) as a 
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blown solid. 

’H-NMR (COda): 2.16- 2.78 (314), 2.99 - 3.01 (311), 4.92- 510 (2H), 7.66 - 7.68 

(21), 7.70 - 7.73 (1 II) 

preparation 35 

S f3pyrazol-5-

y-N,WdrnethyItmIdoformanuide 

To a suspension of dchIotobls(tsiphenyIphoeØ1ine) pafladlum II (70 mg) in 

tetrahydrofuran (2 ml) was added dllsobulylalumlnium hydride (1.6M in toluene, 133 

ii), To this solution was added bromolluoroethylnno (200 ’imiol), followed by 

10 Preparation 64 (1.0 mmol) and the reaction mixture was heated at refiLx under 

nitrogen, overnight The reaction mixture was paifioned between ethyl acetate 

(50 mO and water and the organic phase was separated, washed with brine, dried 

(MgSO4) and concentrated In vacLn The residue was purified using an lsoluteTM 

column (silica, 20 g), eluding with dlchtoromethane. The appropriate fractions Were 

15 combined and concentrated and the residue was dissolved in hexane. The 

resulting precipitate was isolated and dried to give preparation 35 (200 nit) as a 

crystalline solid. 

MS (ES): MIZ (Miii.] 456.2; expected mass for Cl 61190I2F6N5 + H is 456.0 

’H-NMR (C0013): 2.77 . 2.80 (311), 3.02 3.05 (31-1). 7.67 -7.69 (211), 7.74 - 7.77 

20 (lEt) 

P,wacLIOfl % 

2,6.dlchloro-4-trlfluoromethylthio-aflflifls 

To a solution of Preparation 97(4.8g, 25.0 rnrnol) in acetonitrlle (50 ml) , at SOt, 

25 was added N.chlorosucclnlmlde (6.7 9, 50.0 mmoi). The reacon mbdure was than 

stirred at 500C for 1 h. To the reaction mixture was added water (150 ml) and the 

mture was extracted with dichiorornethane (100 ml), The combined extracts were 

dried (MgSO4) and concentrated 0 vacc,to give Preparation 36(1.0 g). 
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Premon 37 

yI]-N, N-dl methylimidotormanhlde 

A suspension of Rieke"’ Zinc In tefrahyd refUrsa (5% 26 ml, 20 mmcl) was stirred 

5 under a nitgon atmosphere. The Nitrogen almoehera was exchanged for 

bromotrifluoroethytene (approx. 40 romol) and the solution was stirred for a further 3 

h. Nitrogen was passed through the solution and the excess zinc was allowed to 

settle, saving a supernatant soMIon of the desired zThc reagent To a solution of 

PreparatIon 58 (2.24 g, 4,0 mend) and letsakis(trtphenyiphosphine)pel1aum(0) 

10 (231 fig) in tettahydrofuran (5 m was added the zinc reagent solution (12 ml, 

approx. 5.0 rnrnol). The reaction mi,tjre was then heated at refkix under rwuogen 

for Si. To ifis reeoton nwxture was added excess aqueous acetic acid (dilute) and 

the mixture was extracted with dd,lorornethane (150 ml). The extracts ware 

washed will, bdne, dried (MgSO4) and concentrated in vacua. The residue was 

15 purified wing an lsoluteTM column (silica, 50 g), elulirig with loiuene. The 

appropaM fractions were combmed and concentrated to give Preparation 37 t913 

mg). 

MS (Es): MIZ (MH+] 514.2; expected mass for ClSI-I9Cl2FBNSS + H Is 514.0 

11-1-NMR (ODdS): 2.79 - 2.82 (31-), 3.03 - 3.06 OH), 7.75- 7.77 (lI-I) 7,00- 7.83 

20 (2H) 

Similarly prepared to Preparation 34 Yea: 

Pve..aIkin3$ 

N.[3cyano-142,6-Ichloro-4.penlafluorothloPhefl4I4-(1-fiUOr0VtnYf)-1KDyffiZ0$-5-

25 yifNdime(hfomianIde from the compounds of Preparation 58 (380 mg 

0.68 mnd) and Preparation 61(295mg, 0.88 mmol) to give the title compound (85 

mg). 

MS (ES): M’Z [MH*3 477.9; expected mass for CI51II 1CF6N6S + H is 478.0 

’I-t-NMR (aUG13): 2.77 - 2.81 (311). 2.99 - aoa ISH) 492 - 5.09 (211), 7.70 - 1.73 

30 (lii), 7.79 - 782 (2H) 
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Preparation 39 

Nf3oyano- I H-pytazol-- 

5*N,N-amethytrnldotonnamide 
To a solution of Preparation 62 (12M g, 25.0 mmol) in tetrahydroltlran (50 ml), at 

5 -3C, was added dropwise Isopropylmagneek,rn chloride (2M in tetrabY(cOhjrafl, 

13.75 ml, 27.5 moral). The reaction mixture was all rtod at -SrC tac 30 yin, before 

addition of difluoroacetic acid Chloride (2M in tetrahydrofuran 18.75, 31.5 nuol). 

The reaction roMure was then allowed to warm to room temperature TO the 

reaction mixture was added saturated aqueous sodium hydrogen carbonate solution 

10 and the mlfljro was extracted with etnyl acetate (x 3). The combined organic 

phases wale washed with saturated sodium chloride solution, dried (MgSO4) and 

ooncenated lit vacm The residue was re-crystallised from dlethyl ether, by 

addilIoti of petroleum OM&r, to ge Propardon 39 (7.6 g). 

’I4-NMR (CDCI3): al’s . 2.82 (SN). 3.08 - 9.12 (3H), 841 - 8.69 (11-1), 7.67 -7.71 

IS (2H), 8.49 - 6.52 (1 I-I) 

PYOOarMIOnL4O 

pyrazoI51-N,NdmeffwiIrt1ld0torman4e 

To Preparation 66 (2.0 9, 4.26 mmcl) and tekaIds(tflpheny1lne)pefladium(0) 

20 (246 mg, 0.21 mmcl) in NN-dimethylformarnide (70 ml) was added a sciulan 01 

Preparation 65 In tflahydroluran (15.75 ml, 6.3 mmoQ. The reaction rnbdura was 

then heated at 1 I0C overnight in apratus equipped with a Dean-Stark bap. 

The reaction miMure was concentrated in vacua and the residue was purified by 

S flash chromatography (silica), eluting With toluene. The appropilate fractions Were 

25 combined and concentrated to give Preparation 40(1.5 g). 

MS (ES): WZ IMH+) 438.0; expected mass for Cl 7H1 1 FBN5 + H is 438.1 

’H-NMR (COds): 2.78 2.81 (31-I), 2.95 . 2,99 (31-1), 5.84 . 5.87 (11-1), $20 - 6.23 

(IN), 7.28-7.33(211), 7,84 -7.58 (IH) 

Preparation 41 

30 N-{3-cyar,o-I 426dlchlbro.4pentafiUorothlophenyi1-411 4dllluorornethyl) vins4j-1 H-



1,1? 

WO ZOocI1344u PCFmZHVIOL519 

72 
It 

pyr5-y-N,N-dJmethIimIdofo,mamlde 

To a salade., of methyltnpheni4phosphonlum bronto (ISO g, 5.05 17111101) in 

tetiahydrofuran (2*) ml), at 0C, was added mbutymthium (leN in hexane, 3.2 ml, 

5.05 nriol) via syringe. After sffrrlrig for IS rTiIn, Prepwallon 67(1.729, a37 mmO 

5 In tetrahydrofuran (10 MO was added and the reaction mixture was stood at roan 

temperature for 2.5 In, To to reaction mixture Was added water (60 ml) and the 

mixture was enracted with ethyl acetate (3 x 30 ml). The combined organic phases 

were dried (MgSO4) and concentrated in vacua. The residue was Purified by 

column chromatography (silica) with gradient elutior,, ethyl acetate hexano (1:4 to 

rn 121. The appropriate fractions wore combined and concentrated to give 

Preparation 41 {1.40g). 

MS (ES): WZtfvll e,QeotedmasaforGl6Hl2Ol2FiNSS + H Is 510.0 

� ’I+NMR (COOlS): 2.75 -2.78 (3H), 291 2.95 (31-1) 5.76 6.78 (11-1), 5.91 - 5.94 

(IN), 6.14-6.43(111)7.63-7.85(1)1), 7.79-7.8212)1) 

Similarly proared to Preparation 41 wIt 

P,athom 42 

fl-(44l4chIorouor)methyflvt,y-3-cywo-1 .12M-dicbloro-4-

(frmuoromet)phen1-1?pyrazo-5j4j-bMdimethyllmIdo4orrnamIde; from the 

20 compound of Preparaon 66 (800 mg, 1.70 mmo) to give the this corTound (800 

mg). 

MS (ES): M’ZEMH+1 468.1t e,ectedmass IorGI7HI2CI3P4N5 + H is 46t0 

’H-NMR (C0013): 2.75-2.78 (311), 2,91 - 2.94 (311), 5.67- 5.70 (IH), 8.91 - 5.95 

� (IF]). 8.12-6.86(111), 7.65-7.68(2K), 7.70-7.73 (114) 

25 prooffinaw 4 

N{3cyano-1.(2,6.dtlIoro-4-(tdffroron1eThyOpheflyfj-4-14dl&JOrOmeTh}4)-2,2-

dilluorSnyl]-1 Hpyraz.y-W.N.dimethy4doformamlde 

To a solution of tiiphenylphosphine (524 mg, 2.0 mmcl) An NmeThy?ormatnde 

(5 nil), under ni%roen, was added dibromodifluoromethane (420 mg, 2.0 mfloO. 

30 The mixture was stirred at room temperature for 30 mm, before, the addition of 
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Preparation 39 (454 mg, 1.0 rnmo) in NMdlmethylformanide (1 ml). To the 

mixture was added Rieks zinc (130 ma, 2.0 mmcl) and the reaofion ntcture Was 

stirred for I h. The reaction mixture was concentrated in vacuo and the residue was 

purified by flash chromatography (siKea), Muting with dhIoromethane. The 

appropriate fractions were cankAned and concentrated to give Preparation 43(410 

mg). 

MS (Es): KZ IMH+I 481$; eq,ected mass for 017H10C12F71%15 + H is 488.0 

H-NMR (C0C13): 2.74-2.77 (311), 2.95- Z98 (3i1), 6.43- 6.72 (iii), 7.66- 768 

(21-1),7.69-7.70(IH) 

10 Prpaçatlon 44 

N-3cyano-1 2,6.dichloro-4-(tdtiu romethyl)ptleflyI]-442,2-dlIiUOrO-1 - 

� 
(mm4)viq-1 

A suspension of fiskefi zinc Intetrahydroftlran (15.6 Mi. 12.0 mmoi) Was allowed to 

seWs and as much tekahydrofuran as possible removed. To the PASI(SO zinc was 

15 then added dry 4Md1metMtonnamide (25 mr) and the solution was stirred under 

nftrogen. 2-bmmopentafluoropropene (1.05 g. 5.0 mind) was condensed into a 

cooled weasel, under nitrogen, and added slowly to the zinc SOILItIOn via syringe. 

The reaction mixture was then sti,red at icon, temperature for 12h. To Preparation 

62(1.04 g, 2.0 mmcl) and tetrslds{t .enyhptdne)pafladiUTfl(0) (120 mg) under 

20 nifrogen, was added the scIt.ta, of the zinc reagent In N,N<Mmethylforrnamide (12 

ml, approx. 4.0 mmoi). The reacIfon nbdure was suiTed at 90C for 3 hand then at 

I 0OC for 6h. The reaction ntluie was paqttlooed between ethyl acetate and ILäe 

hydrochloric acid. The organic ye( was sepwated dried (M9604) and 

S concentrated In vacua The residue was purified using an IsoJute" cohjnin (silica, 

25 50 g), eluting with toluene. The product-containing fractions ee concentrated and 

Me residue was dissolved In acetonftrllaiwaterfdcmethy1 suiphoidda (2:1:3. 1.6 nfl 

This soiuuon was further Purified by automated licluid chromatography 

(Glison system, 150 x 30 mm Luria CIO 5 IL column) using an acetonItjle water 

gradient (65:35 to 95:5. The appropriate fractions were concentrated fri vcc to 

30 give Preparation 44(26 nig). 

MS (ES): WZ (MH+3 506.0: expected mass for C17I-19C12F8N5 i-N Is 506.0 
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 11-i-NMR (COda): 2.14- 261 (3M), 2.96- 3.02 (811), 7.62- 7.86 (H), 7.66-771 

(2H) 

I

 

Preparation 45 

N43-cyano-1

 

42,8dchIoro4(thftuoromGtho)Phefl*4422-dUOrO-1-

5 (trrnuoromothyl)vinj4]’l azoI-S-yI3-N,rdime%b)4lrnidOfOrUfl1S 

I To a soksico of Preparallon 11 (6.7 g, 13.7 mmol) In N*dimethyifomlarnide (60 

I ml) ns added triphenyiphosphine (21.6g, 82.3 vmnoO and dlbromodlfluoromethafle 
I (8.5 g, 41.2 mmd). The reaction mLxtum was then stirred under riltogen at room 

10 tenwetature for 6 days. The reaction mMure was concentrated In vacuO and the 

I residue was purified by flash chromatography (sllloa), with gradient elulion, toluene 

I dlchloromelhane 11:0 to 193. The appropriate fractions were combined and 

I concentrated to awe Preparation 45(2.89). 

MS (ES): MIZ MH+J 522.0; expected mass for CI7H9a2FBN5O + H Is 522.0 

15 

Propernom 

I Ethyl 2,34cyanopmpafloato 

I To a solisn of ethyl cyanoaoetate (916.0 g, 8.10 mofl In Nu.th)dSof7flaJ7de 

I (2.5 L) was added slowly glycolonitlle 900.09,6.75 ma4) in ter (55% soluti(Xn). 

20 To the mixture was added potassium oatonate (932.7g. 6.15 moD, over 1.5 Ii. 

I

 

ensuring that the reaction temperature old not rise above ra The reaction 

I 
mbcture was then surred at room temperature overnight The roacon rThdure was 

� 
filtered and the filtrate adjusted to p14 a by adawori of acid. The organic phase was 

I separated and partIay concentrated In vacoo. To the conoentthte was added 

25 diethyl ether (1 L) and The soltalon was washed with water (5 x I L) d,led (MgSO4) 

I and concentrated in vacuoto give Preparation 46(8039). 

I 1H4IMfl (CDC13): 1.28- 1.34 (311), 295 .3.01 (211), 3.84-3.89(11), 4.27- 4.33 

I (2H) 

I 30 Similarly prepared to Preparation 43 was: 
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preparation 47 

N43-cyana-1 

dffJuoroanyfl-1 azol-5.yJ}-N,N-dimethyiknldo1orrnamide: from the compound of 

Preparation 12 (1.1 g, 2.3 mot) to give the title compound (660 mg). 

5 H-NM (CDC)3): 2.14- 2.78 (311), 2.93- 2.98 (311), 6.42- 6.11 (IH), 7.28 -7.31 

(211), 7.65 - 769 (III) 

PreDifadon 48 

N.(3cyano.142,6dlchloro4(tftuOr(flOthOXY)PheflYU4-114dmUorOB1OWl)btYhJ 

1 Hpyrazol5-yI).N,PdImethyiimido1ormemide 

10 A nEguro of potassium lo,tbutoxlde (1M solution, 11.1 nil, 11,7 T1UflOI) and 

methylt.lphenylphospttonlum bromide (3.91 g, 14.0 rTwnol) in cyclohexane (50 ml) 

was stirred at 50°C for 45 mk and then cooled to lOt. A SOILIIOI, of Prnpar&tion 

72 (4.40 0, 9.38 mm) in dichioromethane (20 ml) was added and the reaction 

mbcture was allowed to wami to roan, temperature The reaction mixture was 

IS COIlCMtaIOd /n vacuo and ti’e residue was purified by Bath chromatograp1,y (Si 

with gradient elutlon, toluene d(clgoromethane [1:0 to 0:11. The opptOPflSte 

fractions were combined and concentrated to give Preparation 48(3.69). 

MS (ES): M’Z IMH+J 4680; o,qocted mas5 for 0171112C12F5M50+ H Is 468.0 

1i-t-NMR (COOlS): 2.74-278(311), 2.90-2.95(311), 5.76-5.80(111), 5.89-8.93 

20 (IN). 61$- 8.46(111), 727 -7.31 (2H), 7-58 -762 (I H) 

milady prepared was: 

� 

N-{3.cyano-1 f2.6d hloro-4-(rifluo eth4)phenyi1-4-[1-(flUOromethY1)V4fl*1 Fl-

35 pyraoy*N,MdImeth1imIdOfOflflamlde; from the compound of Preparation 73 

(310 mg, 0.85 mmol) to give the Was compound (242 mg). 

MS (ES): M’Z fMH+J 434.0: expected mass for C171-113C12F4N5 + His 434.1 

’H-NMR (00C13): 2.78- 2.61 (31-1), 2.92-2.95(311)495-4.98(111), 5.07-5.10 

OH), 5.61 -&64 (21-1), 7.61 -7.64(1 H), 7.65-788 (21-1) 
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PTwarallonIO 

S-py,azol-5-

1}-NN*nelhylImidofotmamide 

To a soIuon of tatrabut?Iamrnaflfum chtorido (204 lug, 0.69 mrnol) in acetonlblle (7 

5 ml) were added molecular sieves (44, 3.0 g). After 30 nt the s&ution was 

decanted Qff and added to Preparaon 74(100 rug, 0.23 mmo). This mbcture was 

coa4ed to 10C and thlon4 chlodde (33.5 t, 0.48 mmoI) was added dropwise. 

After siir.lng for 15 mTh, sodium methylmercaptlde (32 nig. 0.48 mmol) was added 

and the reaction mixture was aEowed to warm to roans temperature overnight. The 

to reaction mixture was concentrated In wacoo and to the residoe was added 

dicNorornetllane (50 m. The solution was washed with water (3 x 35 frIll, thiS 

(MgSO4 and concentrated in vacua. The residue was passed through a sitica pkig. 

S ekflig with dichlommethane. The hinte was concei*atsd In vacuo to give 

Prparatlon 60(137 mg) 

15 MS (ES): MfZ (MH*] 416.0; e,q’ecled mass for C17H14C12F3145 + His 416.1 

111$IMR (00d3): 2.01 -2.03 (31). 2.76 -2.78 (310, 2.93-2.97 (31) 5.20 ’ 5.22 

(IH), 5.30- 5.33 (ill). 7.59- 7.60 (1 R), 7.64- 7.67(2K) 

Similady prepared to Preparation 43 was: 

20 PrebSratiOIt5l 

N43-cyano4 .(26dIchIoro44(tdfIU0ro1Bthyl)thIo1PhOflYq_4122-dlflU0rO-1. 

(tritfuoromethyl)vin>tl HpyrazQl-5-yl).N,N-dlmethyflrflldOfomlamlde; from the 

comçound of Preparation 73(8.509, 12.9 nimol) to give the twa coffipound (2.5 9). 

S MS (E$): M’Z (MH+1 W7T, expected mass for 017H9012F8M59 + H 538.0 

25 ’H-NMR (COdS): 2.74 . 2.77 (SH), 2.96- 2.99 (314) 7.80 - 7,113 (IN), 7.68 -7.72 

(2H) 

Similarly prepared to Preparation 48 was: 
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pmzoI5-}-dJmoyflrdoforrname; from the compound of Preparation 76 

(1.009,2.3 rnrnol) to give the We compound (8201mg). 

5 MS (ES): Ma [MElt] 437.0; expected rT*SS for G16I-i11CIP6N6 He 437.1 

1N-NMR (COds): 289- 2.91 (311), 298 - 3.01 (311), 5.96 - 5.98 (III), 6.26 - 628 

(Ill), 7.66- 7.68 (IN). 8.14- 8.16 (1)4), 8.69-8.11(111) 

SimIIarbI prepared to PreparatIon 43 were: 

10 Preparation 53 

N.{3cy,o.1126cHoo.4(difiuOrethO))PheflY*442,24IfiUOrD– 

� 
(frK1uoomeIhI)v,yf1- I Mpyraz5-y)J-NNdmeth4imotomiaflde; from to 

compound of Preparation 77 (425 mg, 0.9 mnGl) to gWe the We compound 007 

mg). 

15 MS(ES)c MIZ ji*I+3 504.0; expected mass for 0171110C12F7N50 + II 504.0 

’Fl-NM (Goci3: 277- .8O 3H) 296- 2.99 (3M), 6.6 - 672 (1H), 7.20-7.22 

(211)760-1.60(111) 

PTnI54 

W.(S.cyanol-26.dichIoro.4.pentaftUOrOIhiOphefly(}4-(l-(difIOrOCflethY))-22-

20 dflhjoro?nyfl-1I#py,azoI-6.NN.dimeth1imIdofonflamlde; from the compouna of 

Reparation 61l.O2 g, 2.0 mmol) to give the We oompound (612 mg). 

MS (ES): M/Z(MH+jWA; expected areas torClGHlOCl2FSNSS + H is 546.0 

Similady prepared to PreparationS was: 

25 Pronesion 50 

(tht1uOromet1)pheflytl Mpra 5?}.MNmeIhyIimldOfOrmamIde Iron, the 

compound of Preparation 78 (100 mg, 0.2 mmol) to give the We compound (124 

30 MS (ES): M/Z IMH+J 535.9; expected mass for Cl Bill I C13F7N5 + HIs 536.0 
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pin 
5aminoI2,&difluoro4(tM9uoromed1y1)phenyI1H.pyrazOle.ataYbOXaflhlde 

A mixture of Preparation 29 (600 mg, 1.79 mmol), methanol (5 ml) and amnionium 

5 hydroxIde (5 in[) was healed at 50°C toy S In. The reaction Titture was 

concentrated An vacua and the residue was pudfied by column chromatography 

(sIlica) sitting with dlchlorometfmne/eths4 acetate Fill. The appropriate fractions 

were combined and concenlxated to give the tItle compound (210 rug). 

MS (ES): t.VZ IMH+1 307.1; expected mass for Cl 1H7F51440 + H is 307.06 

10 ’H-NMR (CD300); $SS -5.95(111), 756.7.64(211) 

IS PjeaItiqn 57 

may be preared according to EP93SO8S Al ff09824767 or W09804530. 

$ImIIa’ty prepared to PreparatIon 31 was:  

I Preparation 58 

W43.cy142,8cltro4-(pentsftuorol11lo)phen4-iodO-1 I4wazd4i-yi)-N,N-

I 
dimethy1irnidof0rman1de; from the compound of PreparatIon 79 (52 9,103 mmcl) to 

I 20 give the flhlecornpound(459)asa light browlsolId. 

I 11-I-1,11VIR (Coda): 2.17 - 2.8I (31-1), 3.02 - 3.05 (311), 1.7$- 7.81 (ZH), 6.21 - 8.24 

(111) 

I Preosr$on 59 

I -(tdlluo.ornoth)4)vInyIbomfllo acid 

25 To magnesium tumins (583 g, 0.24 ,nol) in tetrahydroturan (400 ml) was added 

I dropwise hmmethyl borate (66.13 ml, 0.6 MOO. The reaction t,tture Was cooled to 

I 0°C  and 2-bromo-3.3,3.tltluoropropene (20.75 ml, 0.2 fbI) was added drcpwlse. 

The reacVoji mdure was then allowed to warm to room temperature and stirred 

I under nitrogen overnight. The reaction mbclure Was again cooted to 0°C and 
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hydrochiodo acid (5M 200 hill was added dropwse, enswlng that the temperature 

of the solution remained below 10°C. The reaction mlture was then stirred under 

nitrogen for 48 h. to the reaction mixture ns added disthyl ether (100 ml) and 

water (200 m to give two pkiasee. The aqueous layer was separated and extracted 

at dSThyl ether (100 ml). The combined organic phases were washed with water 

(100 mO, dried (MgSO4) and concentrated in vacua To the residue Was added 

cydohexane (50 ml), resulting In precipitate formation. The preciptate was Isouned 

by decantfng the sol&Mon, washed with cyclohexane, and dried Th VeCQO to gte 

PreparatIon 59(2629,0.02 moo) as a white solid. 

1H-MMR (010160): 5.50-5.57(114), 6.80- 5.80 (114), 6.fl .6.38 (21-f) 

� PtplTht!tlon GO 

5a.1426htntuocoffiethphOflY*411-UorOmethyl)Vthyfl-1H 

py,azole-3-ca,bonituile 

15 to a mture of Preparation 82 (223 mg, 0.5 minD1) and Preparation 59 (212 TIIQ, 1.0 

mmol) was added, under nitrogen, a degassed solution of 

tetraldsØdphen4phoaphlne)palladlum(0) (2 mol%, 23 RVI In tol one (IC (11l) and 

methanol 12 nil). To this mixture was addd aqueous sodium carlaorials solution 

(IM, 2 ml) and the bIphasic reaction mixture was heated under nitrogen. at 85°C, tom 

20 22 It The reaction mWure was cooled, dilLäed With  diethyl ether and the organic 

layer was separated. This was then washed with water (2 x5 nil), dried (MQS04) 

and concentrated under a stream of nirrogen, The residue was purled using an 

. ISDKIIeT cartridge (sluca, 10 9) wIth gradient Motion, cyclohexane 

chIoromethane (3:2 to 1:1]. The opp,oprlate tractions were combined and 

25 concentrated to give Preparation 60(138 mg). 

MS (ES): MIZ MH+] 415.1; expected mass or 014146012F644+ H Is 415.0 

’fl-NMM (00013): 3.90- a98 (211) 5.96 - 5.99 (iH), 625 6.28 (114), 7.80 - 7.82 

(211) 

Pt’eo,Uot, 61 

30 tributyl(1 -fluovovinyOstannane 
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To a SOjUtiOn of Preparation 83 (4.7 g, 19.4 mmofl in dry AWdmethyi%Ormamide 

(50 nil), under nitrogen, was added bis(thbiAtIn)oxide (6 ml, 11.7 mmol) and 

ceesiLim fluoride (500 mg, 1$4 mmot The reaction mIxture was then stirred 

overnight at room temperature. The reacUan mIxture was dIuI9d with Water (100 

5 ml) and extracted with a rnlnuro of bexano and cjiethyl ether (3:1, 150 ml). The 

emacts were washed with water (2 x 50 ml) and saturated brine solution (50 ml), 

Wed (Mg504) and concentrated In vacLjo to give Preparation 61 (5.1 g) as a 

colourless oil. 

1HW’MR (000l3) 0.85-0.89(941), 0.91 1.06 (641), 1.27- 1.35 (Ml, 4.40- 1.63 

10 (611)441-4.64(111)6.14. 5.43 (III) 

Similarly prepared to Pmpara&w, 81 were: 

P’nen4ionp2 

N-13yano4j2,Gdlchioro4-(tydluornethylpfteny*4-bdo-1 H-pyrazol-5-yQ-NN-

IS dmethylImidota,mamlde; from the conipound of Preparation 92 (0.5 9, 1.12 mmci to 

give the tifie compound as a yejiow cr)BIaINAB solid. 

MS (gS): Afl MH+3 502,1; eQectod mass for C14149C12F31F45 + H S 501.9 

’H-NMR (COW): 2.78-2.82(311), 303 . 3.08 ($11), 7.67 - 7,71 (214), 8.2 - 8.27 

OH) 

20 

Pr.aratjpjg 

N43-cyano-142*dhIoro-4-(difluorcmethoxy)p41enyi3-l$pyrazoI-5-y-MN-

dlrnethyflmldolormamlde; from the compound of Preparation 30(3.1 g, 9.1 mmci) to 

give the title compound (3.6 g). 

25 MS (ES); MIZ [MH+3 374.0 expected mass for 0141-111012F2N50 + H Is 374.0 

H.NMR (0003): 2.76-2.80(311), 2.9 -3.03 (3H), 6.14- 6.17 (l It). 6.35. 6.72 

114)1,l1 -7.15(1I1), 7.21-7.24(111), 7.70-7.73 (IN) 

Pncon M 

30 (S.oyano-142,6-dichloro.4-(Idfruoromethyi)phenyI)-5-IUIE)-
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(dIn1ethy1amIno)rnethlene1amIno)-1 pyrazal.4-ftiodo)rJnc 

To a so4jon of Preparation 82 (5.02 g, 10.0 rnmol) In tenbydrofuran (24 ml), 

under nitrogen, was added Rielcee zInc (1.31 g, 20.0 nm,oi) as a slurry In 

Sahydrokran 128 ml). The reaction mixture was then sThred ovemlgt at room 

5 temperature. The excess zinc neta was aflowed to asthe and the solution 

contalnft,g Preparation 64 102 me] per le) was used directly In tho next stage 

To a soluon of RiekeTh zinc (5% In tetrahydroluran. 1.6 9,167 all, 120.0 mold) In 

.10 te*iahycjrofuran (43 ml), under nitrogen, was added 2-bromo-333-IrtfiuorOprop-I-

ens (14.0 9, 80.0 mmoO. The reacoi, mi*ture was stlrrod overnight and the 

schibon of PreparatIon 65 used t4thout luhherpudflon. 

SinKarly prepatwd to PreparatIon 31 was; 

15  

N.3yanl-26duorO.4-(tdflU0rOmehhefly4.IOdO1 tpyrazoi-5-)1?-N,N-

dene  thyumKiolormamS; (mar the compound of Preparation 84 (2.2 9, 5.3 rntnol) to 

give the No compound (2S g). 

’H-MAR (COols): 2.79 - 2.82 (31-) 30$ - 3.08 (31-I), 721 - 7.33 (2H) 6.22 - 8.25 

20 (11-4) 

Simhlatly prepared to Preparation 39 were: 

s aia’3A 

N-3-cyano-1-(2,6dlchoro-4-pentafkJoroINcpherwD-4-(dIUOrOaCet4)-1 H-pyrazol-5-

25 )4)-MNdimethylimidoformarnide; from the compound of Preparevon 58 (2.50 9, 

4.41 mnol) isoaropyfinagnesleen 11.72 g). 

MS (Es): MIZ MH+3 511.8; expected massforClSHlOCl2FZNSOS *J1 Is 512.0 

H-NMR (COOlS): 2.81 - 2.63311), 3.09- ala (31-I), 6.41 - 6.69 (lI-I), 7.82- 7.65 
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pvrazoI-6-y-NMdleth1Thdaormamide; from the compound of Preparation 62 

5 (1.0 g, 1,99 mrnol) isopropyimagneslum (600 mg). 

MS (ES): M’Z fMH+j 470.0; expected mess for 0161110013P4N50 + H s410.0 

H-NMR (COda): 2.79- 2.84 (3E) aol - 3.12 (311). 7.20 -7.24 (114) 7.67 -7.11 

(211), 8.45 - 8.48(111) 

10 5AmTho-143.ohio,o.54nfluoromothyipyrldIn-2-yI)-1H-pyrazdfr3-carbOnitfl1e 

may be prepared according to EP 500209. 

Pnepandion 70 

5ammoI{zodIchow-4.ut7muoromethyI)thio)phen1}-I H.pyrazole-3-oattonitrile 

15 Sodium nitrite (224 mg, 3.25 mmo) was added care1uy to stShuric Sd 

(concenlreted, 1 ml), ensuang that the temperature did not rise above 30°C. After 

stirring at 15°C for I h, aceUc acid (2 ml) was added, loliowed by Preparation 38 

(650 mg, 3.24 mmol) in acetic acid (3 ml). The reacdon mfrtwv was then heated at 

Sot tori band cooled to room temperature. To a solution of PrepareMon 24 (60 

20 mg. 3.29 mmo() in aosbc acid (5 ml) was added Ice water (5 mU, followed by the 

solution of the dlezonlum seit, added drocw.1se at 0°C. After complete addon 

. ammonium hydroxIde (6 mI) was added and the reaction mikiure was stirred 

overnight at roam temperature. 

The reaction mixture was filtered through ArbmelV and the filtrate was 

25 coentrated It? vaOJo. The residue was partltied betNeen dichloromethane and 

water and the organic phase was sepwa& dded (Na2504) and concentrated In 

vacuoto give Preparation 70(1.0 g). 

MS (ES): M2 (MH+j 353.0; expected mass for Cl Il-15C12F3N45 + Fl Is 363.0 

%NMR (C[303):6.01 - e.03 (M), 7,75 - 1.7$ (214) 



WO 20061U446b 

83 

PCT/IBZOOWOO15 

Pmo,a 71 

5 to a solution of preparation 87 (6.0 9, 15.3 mmol) in pyridlne (75 ml) was added 

dropwise trifluoroacefic anhydride (4.32 ml, 6.4 g, 90.6 mmoI). The rsac0n nmcturs 

was than stirred at room temperature, under nitrogen, overnight. The reaction 

mixture was concentrated in vacuo and the residue was puriled by flash 

abronietography (si1a), ailing with ISuene. The appropriate fractions were 

to combined and concentrated to give a mixture of probated and de-protected 

product To the residue was added dlchioromethane, followed by N, 

dImethyUoimamIdo dtmeth4 acetal (5 m. The mkture was stirred overnight at 

room temperature and then concentrated ía vacuo to give Preparation 71 (B.? g). 

MS (ES): Mat ¶MI-I+] 48$.O: expected mass for 016H9C2F8N602 + H Is 488.0 

IS H-6.k4R (ODdS): 280-284 (31-), 3.09- 3.13 (31-1), 730-7.33(211) 8.30- 8.34 

(III) 

Similaily prepesed to preparation 39 was: 

Preparation 72 

20 gf&cyanol-2,8aNOro(tdfluOrNnetho)p%Thny144thfluOrOaCOtYI)-11* 

pyrazc4-s-yfl-NtdimethytimidofonMrnIde tram the compound of Preparation 89 

(6.20g. 12.0 mmoi) sopropmagnesium (4.4 9). 

MS (ES): M’Z IMH+) 4700; expected mass for 016H10C12F5N502 + Ills 470.0 

I-1-F4M9 (COdS): 2.79-2.83 (aI-), 3.08- 312 (SN), 6.41 - 6.69 (W), 7.30-7.33 

25 (211) 8.46 - 8.49 (III) 

Pmc.raflon 13 

fl3.cyno-j426.dchIoo-4.(trIfluorQmethyDphenyl1-4-(ftuorOacetyf)-1 H-pyrazot-5-

yI]-NN4imethlimcdofonnaniide 
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To Preparation 91(550mg 144 mmol) In dhIoroniethane (10 ml) was added MN-

thrnethyltormamide dmelhyf acetal (190 mg 1.59 Dm01) and the reaction mixture 

ns stfrred at 35°C  for I h. Tine reaction mixture was cancertated In vacuo and the 

residue was passed through a SGcg plug, slothg ivilti dichioromettiane. The filtrate 

was concentrated In vacuo to give Preparation 73(310 mg). 

’H-NMR (COOlS): 277 - 2.79 (31-I), SOB - 3.11 (311). 5.43 - 5.46 It H). 5.55 - 557 

(iN), 7.67-770(214), 6.63-8.86(111) 

I PrerNfOc, 74 

W43-cyano-1 -l2,64lchIoro-4.(laifluoromethy1)phen4]-4-(1 .hydroxy-1 .methylethyU-

10 1H.pyrazol-5-ylJ-gMolmelhyVndafotmamJde 

I To a solution of Preparation 62 (1.0 g, 2.0 mmol) in tso*Iiydtofuren (15 ml). at 

� 

WC and under nilmgen, was added dmpwlse lsoprop1megne&um thIodcle (2M In 

tetrahydroturan. 1.2 ml, 2.4 mmol). After stirring tori h, acetone (5 m was added 

Wa syringe and the macboo mixture was allowed to warn’ to room temperature. To 

I 15 tho reaction ntctu’o was added water (7 ml) and solid sodiliffi carbonate 

I appromately 20 ). The manure was sfirred for IS mk,, tIlte,od and the residue 

was washed MtI, dichiorornethane. The organic phase was then separated, cried! 

I

 

and concentrated /n va000. The residue siss passed through a shim plug slitting 

I with dichloromothane, f011owed by dthvI ether. The ffrate ws Cofltstated m 

20 .Cuo to gWs the mis compound (280 mg). 

I MS (ES): M?H+l 434.0; expected mass for 017416012F31450 +H Is 434.1 

I ’l-i-NMR (COC13): 1.65-1.69(614), 2.79-2.62(3(4), 2.85-2.68(311), 3.36-2.41 

(11-0,7.40-7.42(111), 7.8$- 7.89 (2H) 

PrparatJa,7 

I 25 N43.Cyano1-{2,edithorO-[(fluoronthy)thto1PhOfl}4(t’ffiUO(OaCOb4)1J# 

pyrazoi-5-y.N,Ndrnethymldoformamide 

I To a solution of Preparation 92 (8.50 g, 20.8 mmoi) In anhydrous pyidIne (1 00 ml) 

I was added dropvAse Inifluorosimilic anhydride (8.76 It, 41.6 rnmol). The reaction 

mI*ture was then sllrrsd bvenght at room temperature. The reaction mbdure was 

I 30 concentrated in vacua and the re&due was puæ?iad by flash chromatography (silica) 
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,1th gradient eut}on, toluene diotllorome*hane (to to 1:11, The appropriate 

fractions were combined and concentrated to give Preparation 76 (7.1 g) 

MS (ES): M’Z !MH+) 504.9, expected mass for 0I6FI9Cl2F6N50S 1- ft is 504.0 

’I-1-HMR (CDCI3: 2.78 . 2.81 (341), 3.09-3.12(311), 7.70- 773 (2)1) 8.34 - 8.37 

(11) 

Similarly prepared to Preparation 31 was: 

Praa’ 76 

N-I1-t3chbr&(ffiuorometh)pydd-2-ylI-3.Oy8nO-4-4WfkJOrOaCatYJ)-1 11-pyrazol-

IC 5)-A4W&,,eth>llmldotonnagnide; from the compound of preparation 93 (598 g, 

15.6 wnol) to give the fttle compound (8.3 g). 

� 
MS (ES) M/Z !MH+3 439.0; e,ected mass for CI SH9CIEGN60 + H is 439.1 

’H-NMR (COOlS): 2.83-2.88(311), 3.11 - 314 (al-I), 8.13-8.15 (iN), 8.33- 8.35 

(111), 8.76-6.79(111) 

15 

Similarly prepared to Prepardon 39 vJas: 

Pr.pandion V 

N-CS?yan?l-(2,6-dkMm-4-Iffliuowmeftxy)phonyTJ-4-(UMuom?tA-1 I+ 

pyrazo-5-yU-N,MdImeth1lmIdoformante; from the compound at Preparation 94 

20 (0.50 g, to mirtol) to give the be compound (426 trig). 

MS (Es): tVVZ (MH+I 470.0 eq,00ted mass for C161410C12F51NI502 + H is 470.0 

Similarly prepared to Preparation 48 was: 

PraSoqt 78 

25 w-c4-(I-cch(uoro)momdMnyJyyano-1-t2,e-dichIOro4-

(tnfiuoromathyflphenyq-1 Wpyraz&-5-l}-N,N4mothØktddcformamide< from the 

compound of Preparation 96(1.209,2.5 mrnoi) to give the Utie compound (Il g). 

MS (ES) hVZ (MN+J 486.9; expected mass for C17H1iCI3F5N5 + His 486.0 

’14-NMR (CDCI3): 2.12- am (314), 2.93-295 (3I4, 5.76 - 5.78 (IH), 6.18-6.20 
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Preparation IS 

Sam no-i 42,6-dichloro-4-(pontafluorothio)phenyq-4-Iodo-1 fpyrazol-3-oarbonit’ffs 

To a solution of Preparation 95 (40.0 g. 108 mmol) in acetonildie 1400 ml) was 

added Nladosuoclnimide (26.4g, 17 mmol) and tho reaction ntUure was stirred at 

room temperature overnight The reaction mixture was diluted v4th eth4 acetate (I 

I) and washed wfth aqueous sodkm, thiostiphate solution (10%, 3 x 500 ml) and 

brine (500 ml). The oQanlo phase was dried (M9504) and concentrated in vacuoto 

gh,a Proparallon 19 (53g) as a brown solid. 

1l-4-NMR (CoCca): 3.87- 3.94 (2H), 788-790(31) 

Pr. ar$pfl 80 

� 

caxbonkille may be prepared accordktg to US 6059157 or EP848686 

IS Similarly prepared to Preparation 79 was: 

I 

5-Amlno-142,ehloro-4-tdffuoraltethoxy-phenyfl-4-Iodo-IH-pyra2cJe-3-

oa,bonhl,iIe fran, the compound of Preparation 88(5.0 g, 14.8 mmo() to give the We 

compound (6.8 g). 

20 MS (Es): tfl I1AH+] 462.6; expected mass ford 1H4012F31N40 + EUs 462.9 

r.oaraUofl8 

I � Samino.1-2,6.dichtoro-4-(u0ronthyphenyfl4-Iodo-iH-pyrazoIe-3-vath0nth1le 

I may be prepared according to U660691 S1, P933363, W09828278 

25 PreofljOnS3 

(I -ft oroinylmethyfldlphenyl&Iane 

To a solution of lithium wire (2.06 11, 300 mmcl) in dry tobahydrofuran (150 ml) was 

added methyldiphenylsiM chlorIde (15.8 ml. 75 mmcl) and a catatyc amount Of 

Iodine, The reaction mixture was sonicated for 40 min and than stirred overnight at 
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room temperature. The reaction mixture was 000Id to -78C and LI- - 

difluoroethylene (applox. 225 mmoO was passed through the ntture for 30 mm. 

The mixture was stirved at -78°C 10,2 hand then warmed to room temperature. 

The reaction mixture was quenched vAth saturated ammonium chloride solution and 

5 extracted y4th cyclohexane (x 2), The combined e1ratts were washed with brine, 

dried (M9304) and concentrated in vacuo. The redue was pudlled by coumfl 

chromatography (silica, 1 )g) eluting with hoxane, tollawed by cyolohexane. The 

appropilate fractions were combined and aonceotraled to gFve Preparation 8$(7g) 

as a colourless oIl. 

10 ’H-NW (ODdS): 0,76 - 0.81 311), 4.82- 5.01 (111)5.48-5.60(114), 7.39’ 7.51 

(614)7.61 - 711 (414)  �

Similarly prepared to Preparation 79 was: 

?reoamtloA 84 

15 5.AmIno1.(2,6.dh14tffiuoromethyI-Phefl4-IOdO-1H-PYta20IeaCaIbOflMle 

from the compound of Preparation 90(2009,6.9 mmo) to ge the nile compound 

’H-NW (C0013): 3.99 4.04(211), 7.39- 7.45 (21-I) 

Pc2mtlOfl a 

20 omuoro-acetyl chloride 

To dlfIuoroaoetic add (6.0g. 3.93 ml, 82.6 minol) at .1 M, was added Phosphorous 

peritachioride (4.3 g, 68.8 mrnoO. The reaction mtlire was sflrred at 0°C for 10 

min and then heated to 8O-

The reaction mixture was distilled and the product I raoon collected at -78°C to gtve 

23

 

Preparation 85 (30 9) (bp 25-WC]. 

’I-1-NMR (CbCl3) 5-76 - 6.07 (IN) 

Preoatton 86 

Chhrotkioroaoet4 chlMde 

To phosphorus penlachloride (10.2 g, 49.1 nmo)) was added dropv4se 
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chIorotluoroacelic acid (5.09,44.8 mmol) at D-C. 

The reaction mixture was allowed to warm to room tempe’ture and dWVIJed at 

ambient pressure (x 2) to give Preparation 88 (5.0 9, b.p. 65C). 

’H-WAR (COC13) 6.29-8.44(114) 

Similarly prepared to Preparation 31 was: 

Prwatha 87 

N$3-oyanol42,6-0chloro-4.(bifluorometho,w)phenytl-1 bpyrazOi-5yU-N 

drneflhlnidofonnarnde; from the compound of Preparation 88 (7.0 9, 20.8 mmol) 

10 to gfre the Its compo4rnd (62g). 

MS (ES): WZ lMfri+j 392.0; expected mass łrC4H1OCl2E3N5O + H Is 3920 

� 111-NMR (00c13): 2.77- 2.62 (314), 3.00 - 3.04 (3t), 6.15 -6.17 (lP4) 7.27-7.31 

(21-I), 1.70 -7.75 (11-1) 

45 Pteoaim,S8 

s.Amino1-(z6.diohro4-tnfluoromethohen4)-1H-pyrazoIe-3-carbonMle 

To sulphuric acid (18M, 54 ml) was added sodium nifltte (laS 9,201.2 mmcl) and 

Its solution was stirred at WC (ori In. To the solution was added acedc acid (200 

ni)), followed by 2, hloro-4.tdfksorornetho)anhllne (45.0 g, 182.9 mmol) in 

20 acetic acid (90 mg, ensudng the temperature of the solution did not rise above 

2OC. After addition was complete, the mixture was heated at 5OC for 1 h, cooled 

W room temperature and added draperies to a softjtiofl of Prepamdon 48 (27.8 g, 

16Z9 mmol) In acetic acid (115 ml) and ice cold water (145 ml). The reaction 

mixture was then stirred overnight at room temperature, lathe reaction mitre was 

25 added dichiacomethane (500 ml) and the mixture was sfirred for 10 mm. The IWO 

phases were separated and the organic phase was washed Milt water (200 ing and 

ammonia (0.88, 400 ml) was added drcpwtse maintaining the temperature of the 

mbaure bSow 100C. This mlxure was stirred overnight at room temperature and 

the organic phase was separated and concentrated in wiciro. 

30 The residue was re-crystallised from tcluen&pentane 12:11 to give Preparation 88 
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(22.4 g). 

MS (ES): MIZ (MH+] 337.0; expected mass for C1  I1$C12F3N40 + H Is 337.0 

114-NMR jGbC3) 3.86- 3.82 21-), 5.99-8.01 (lii), 7.35-7.38 (2H) 

5 Similarly prepared to Preparallon 31 was: 

PreDeralioll 89 

PI-{3-cyano-1 -t2,6dcthfiuomeTho)Phens4I4-iodo-1 o-5-4-N,N 

dlmethytlmidoformamide; from the compound of Preparation 81(6.8 9, 147 mmcl) 

to give the ditle compound (6.2 g). 

10 H-NMR (CMS): 2.76- 2.79 (311), 3.01 - 3.(Y1 (31-1), 7.27 -7.30 (211), 8.17 - 8.20 

(’H) 

p7eoaratlo,i 90 

5-Axnlno-1-(2,6.ditluoro-4-klfluOrorflethyl-phenyl)-1 El-pyrazole-3-carbOnihile 

A solution of Preparaflon 56 (4100 mg 1.19 mmd) In phosphorus owch1odds (20 ml) 

15 was heated at ref lux for I ii. The reaction mixture was quenched by addition to 

waler and the subsequent mixture was extracted vAth dlthloro.nethafle. The 

combuied extracts were then dried (Mg504) and concentrated in vacua. The 

residue was purified by column thromatography (silica), eluting ’p4th 

dlchloromethane. The appropriate. fractions were combined and concentrated to 

20 give PreparatIon 90 (M) mg). 

MS (ES): M/Z [MH+J 289.0; expected mass for C11H5F5N4 + His 289.1 

1H-NMR (CDCI3) 3.76-3.87 (21-), 6.02-6.04 (lI-fl, 7.37-7.43(211) 

Preneration 91 

25 5-Amino-1 .(2fi4lchloyo.4_trIlluoromethyl.phenyD-4(2-flLlOrO-acetyD-1t1-pyra101e& 

cathonikile 

To a solution ci Prepeva%Son 80(IM mg, ISO mmci) Sn toluene (20 n) was added 

18-Crown-6 (65.8 mg 3.24 p11101) and potassium fluoride (anhydrous, 210 mg, 3.60 

mmcl) in toluene (20 ml). The reaction mixture was then heated at 90t for 2 days. 

30 The reaction mixiure was concentrated in vacua and the residue was passed 
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I 
through a silica plug, eluting Mth diethyl other. The filtrate was concentrated In 

vacuo to give Preparation 01(500mg). 

MS (Es): Ma [MH+] 3809; expected mass for C13M6C(2F4N40 + H Is 381.0 

H-NMR (COOlS): 5.38- 5.40 (111), 5.50 .5.52(111), 5.84- 5.90 (211) 7.79 -7.81 

5 (211) 

Similarly prepared to Preparation 31 was: 

fSDafljlOflO2 

10 dImethyttdo(amiamlde; from the compound of Preparafion 70 (1.0 g, 2.93 mmol) 

to give the life compound (720 mg). 

MS (Es): M’Z [MH+) 408.0; expected mass for 0141I1Oa2F3N5S+ H is 408.0 

I1-NMR (ODCI3): 2.80- 2.84 (all) 3.01 .3.06(311), 6.18- 6.22 (1ff). 7.68 -7.70 

(211), 7.71 -7.73 (If) 

15 Prepac!t10n93 
I 

pyrazote-3-,bonitriie 

To a solution of Preparation 69(4.50 g, 15.6 mmol) in pyddine (45 ml) at 0°C, was 

I 
added drovvise trlffl4oroaceftc anhydride (8.8 ml, 62.6 mmol). The reaction rnixtzro 

20 was then stri,ed at room temperature torah. 

I The reaction mixture was concentrated in vacuo and to the residue was added 

telrahydrohiran (20 ml) and hydrochloric acid (10%. 20 ml). The reaction mixture 

I 
was then heated at refiux for 1.5 It. 

To the reaction mixture was added ethyl acetate and the two layers were separated. 

25 The aqueous layer Was extTated vdth eth4 acetate (3 x 30 nil) and the oontkwd 

I organic phases were washed with hydrochloric and (10%, 2 x 3f ml) and aqueous 

sodium hydrogen carbonate solution (3 x 30 ml), dried (M9SO4) and concentrated Th 

vacua to give Preparation 93(6.1 g. 
I MS (Es): WZ IM" 383,9; expected mass for C12I1401F6N50 + His 384.0 

30 1H-NMR (COda): 7,54 - 7.54 (211), 8.24 - 8.27 (I H), 8.67- 8.69 (1 H) 
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V 
Similarly prepared to Preparation 79 was: 

5 domdofonnar,de; from the compound of Preparation 63 (2.44 9, 6.5 mrnol) 

to give the flue compound (3.1 g). 

MS (ES) MIZ (MH+] 5000; expected mass for C141-t10012r21N50 + His 499.9 

Pre_peratlgn 96 

10 may be prepared according to WO 9306089. EP605489. 

Similarly prepared to Preparation 39 was: 

N.j4fctoro(dlfIuoro)acety*3-oyanQ-112,&dd,Ior0-4(MfIUOTom$thYl)Pt1efl*l H-

15 pyrazol-5)-NN4methyllmldothflhlaffiide; from the compound S Preparation 62 

(5.0g. 10.0 minol) to give the We compound (2.9 g). 

MS (ES): til/Z jMH+J 487.9; e,ected mass for 016H9C13F5N50 + Ii is 48.0 

Ii-NMR (C0013): 2.80 -2.83 (3H), 3.09- 3.13 (SN), 7.68 -7.71 (21-1), 628 - 8.31 

(IH) 

20 P!!*sration $1 

4-ThcRsoromethylthiO-aflhlifle may be prepared according to EP 646391 A2 

PTthCfl 98 

samino-1 -(26-dIQhIoro-4-tIlfluoromethvI-pherlyl)441 -Hydroxy-2,2,24rifIuQro-1 - 

25 tilfiuoromelhyf-ethyi)-IH-pymzole-3-ca–OflkæIO 

5-anjno.3cyano142,6dichIoro.4-uinUOromsub4phonyI)pyraZole see EP2951 17, 

(15 g, 46 mmol, I eq) was solubilised In hexafluoroacetone sesqulbydrate and %lie 

reacon mixture was heated at Ira After 2 hours, a IC-Ms showed completion 

(single peak 14871). After cooling to RI, ethyl acetate (500 ml) was added, and the 
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whole crude was washed with water (50 ml) then We (2 x 50 ml), then dried aver 

magnesium sulphate, filtered and concentrated under vacuuo, yielding the ties 

compound as a brown solid, containing traces of solvent (22g), that is used as such 

In the next step. 

Prstoii 99 
N’-[441 -l4ydroxy-2,2,246fuoro-1-Mfiuonmethyt-ethy5yano-2-(26.dlthloro4-

ETffkaram$th)4-phenyl)-2H-pyra3ol-3-FN4Imeth)I-lormsmdne 

The compound of Preparation 99(229 crude More above estimate 4(5 mmol, 1 eg) 

10 is suspended in dhloro.nethano (DCM) under nitrogen. Dlmetho’acetal 

dimeths4formamide (99+, 7 g, B ml, 56 mmol, 1.2 eq) Is then added slowly to the 

reaction mixture (over 1 mm.). The reaction mbcture Is heated to 40 C and Is left 

stirring for one hour. The crude nWxture is than concentrated under Vatuuo and 

dlluld with oer (600 m)), then washed with water (2 x 50 ml) and dried over 

15 powdered MgSO4, filtered and concentrated under vacuuo, leathig to the Wool 

compound as brown solid (20.5 g). 

Pr.n...ka. 100 

20 i-14-(1-Chloro.2,2,2-ftlfluoro-1-thfluoromethyl-ethyi)-5-cyano-2-(2,6-dithloro-4-

trffluoromethyI-phonyl)-2E#ptazol-3.yN, N-dftnqthyl4omtemid/ne 

The compound of PreparatIon 99 (205 g, 37 mmol. I eq) was solubifised in 
anhydrous acotonlisils and thionyl chloride was added slowly via Syringe (44 g 27 

ml, 370 mmol, 10 eq). The reacuoji mIxture was heated to 85’C for two hours to 

25 compleVon 200 ml of c4cohexane were then added to the coded mixture and the 

pale yellow powder was filtered oft IS g). The remaining crude was then adsolted 
onto silica, dried out and eluted on a pad of silica wIth 0CM. The desired fractions 

were combined and concentrated to afford a pale yellow oil that Solidified on 

sbncnQ (hg) to give a combined ylesl of the titled compound of 20 9. 
30 LCMSISS1I 
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Pretion 101 

N’-[&Cyano-2-(2,6-dlchIoro-4-triIluoromethyI-phen1)-4-(2,2-dffluoro-1-

flluorornethyl-vl nyl)-2H-pyrazol-3-ylI- N, N-dimethyl-formamidine 

The compound of Preapratlon 100 (20 g 35 mmcl) was dissolved In 500 ml at 

5 anhydrousThF and 150m1 of  59/1OOmI suspension of Rieke Zinc (1.5 
a 

110 

mmcl, 30q) was added. After 3 bourn, LCMS thaws quantitative converon 10 the 

rfluooprnyI compound (single peak [5]). The crude mixture Was filtered 

through a pad of coIlto and then adsorbed onto silica. The silica pad was then 

eluted .Th 101usena Visiting the"ad compound as a whSe sc4id (%6 9) 

PreoJion 102 

N’-{5-Cyano-2-(26-dichIoro-4-U1fiuorometh4-phen1)-4-(2,2-dIfiuor0-1-

¶uoTomelhycop-2H-pimzo-&*N,H-dInsth*focmsmIdifl% 

Diazomethane Is generated using the Aldrich dlazaId dl (procedure AL-180) on 15 

15 grams of dlazaid. The freshly prepared soiukn of diazomeffiane is med wfth the 

compound of Preparation 101 (16 g, Si mmol, solifrilised In anhydrous TEIF) and 

Me resulting yellow solution Is left sanding for 2 hours at Er. A LC-Ms shows 

complete conversion (91% of titled compound [5201, 5% of a byproduct assumed 

to be the corresponding pyrazo#ne [548], and 4% of an unknown by-product). Ntsr 

20 concortation under vacuuo, the resulting yellow solid (17g) was used vAthout 

f[R#ler pud&gflon in the next slop. 

Lfl 
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1. A combination product comprising a compound of formula (I): 

Re 4 

11 

r1C 
R3 4 

N R 

05
 

Wherein: 
1 Is CF3 OCF2H, OCF3, $CF3, ’SOCFa, -SO1CF3, or SF; 

R2 Is I-I, fluoro, or 014 all optionally subedluted by 1 lo 5 halogen atoms 

independently selected from chloro and fluoro; 

10 A3, R4, R5, and A6 lndependenfty represent H, Ci4 alkyl optionally SUbsuMed by I 

M 5 halogen groups Independently selected from chioro and tioro, or achioro or 

fluoro; 

A’ is Cl or fluoro; 

X Is on8 or N where R6 a Cl or fluoro; and 

15 fltisNR8Rb; 

Re is selected from hydrogen. Ci. alkyl, 02.0 alkenyl, C. cycloalkyl, C(0)0Ci. 

Salkyl and Ci.o alkanoyl, wherein each of the above groups may include one or more 

optional substltuenb where chemically possible independently selected from halo 

hot, phenyl. hydrorj. ’C(0)OH, -0(0)0 Ci. alkyl. C,, all Ci, haloalkyl, Ca-s 

20 cycloalkyt, Ci.. alko,q,, C, haloalkoxy, amino, C -B alkyl amino and Of Ci, all 

amino; 

Rb Is selected from hydrogen, C1, alkyl, C,o alkenyl, Ci, alkanoyl and C(0)OCi4 

alkyl, wherein each of the above groups may Include one or more optional 

substituents where chemically possible Independently selected from, halo, phenyl. 
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hydroq, -000FI, -C(0)O Ci, alkyl, Cl�e alkyl, Ci.s haloallq4, 0s. cycloalkyi, Ci-e 

alkow, Ci, haloalkoq, w,iir,o, Ci.o alkyl amino and of C14 alkyl amino; 

or pa and pb together with the N atom to which they are attached may term a threo 

to seven -. membered heterocyciic ring containing one or more further N, 0 or S 

5 atoms and wherein said heterocyclic ring may bear one or more optional 

substituents selected from oxo, halo, hat, phenyi, hydroq, -00011, -0(0)0 C1.5 

aiiqil. Ci, alkyl, Ci.s haloaikyi, C,. cycloailwi, 31. aikoxy, Ci.0 haloaikoxy amino, 

Cle aliq,t amino and di Ci. alkyl amino; and 

hot represents a four- to seven-membeced t,etecooydlc group, which is aromatic or 

10 non-aromatic arid which contains one or more heteroatoms selected from nitrogen, 

oxygen, suifur and mixtures thereof, and wherein said heterocyclic ilrig is optiOflally 

substituted, where the vaierioe aVows, with one or more substituenla selected from 

halo, cyano, nitro, Ci, aliqi. 014 haioaiiwi, Ci, alkoxy. 0C(0)Ci, aiiqi, C(0)Cie 

alkyl, C(0)OCre alk4 and NRbRd. where R° and Rd are independently selected from 

15 hydrogen, C14 alkyl and 02, aikenyi, wherein each of the above groups may 

Include one or more opthnal substiluerits where cheinlcaliy possible Independently 

selected from halo, p1hen1, hydroq,, -COOH, C(0)OCi, alkyl, Oi.s ailqi, C, 

haloaikyi, C,.. oycioaiiwi, Ci, aikoq’, Ci haloalkoxy, amino, Ci, nlkyi amino and di 

Ci, elIwi amino; or a pharniaceLificaily acceptable salt or prodrug thereofl 

20 wIth the proviso that at least one of R2, R3, R4, R5, or P° is tiuoro, with one or more 

other therapeutic agents. 

2. A combination as claimed in claki, 1 wherein P1 is CF3 or SF,. 

3. A combination as claimed in cialm 1 or 2, wherein F12 is F, Cr3 or Ci-1F2. 

4. A combination as claimed in any one of claims I to 3, wherein R3 and P4 both 

30 represent fiuoro and R5 and Fe represent hydrogen. 
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5. A combination as claimed in any one of claims 1 to 4, wherein Fts Is CF3. R3 and 

B4 both represent taco and R and R6 represent hydrogen. 

6. A combination as claimed in any one of claims 1 to 5 wherein X is ORB and R7 

5 and pB are both chiojo. 

7. A combination as claimed In any one of claims 1 to 6 where R0 Is selected from 

NIl2, C,.o alko’carbon1amino, with optimal substilufion on the alkyl group by one 

or more fluoro groups, diCi.o aIlqlamino and het, Ci. aiiq’Iamino, with optional 

10 substitu&n on the alkyl group by one or more  fluoro groups, Cs.s cycloallqil, phenyl 

and net 

8. A combination as claimed In any one of claims 1 to 1 where B° is Nit 

15 9. A combination as claimed In claim 1 where the compound of formula (I) Is 

selected freni: 

S.amIno-1.(2,6.dlchloro.4.pentafluorothiopheflylF4-[2,2-dIflUOrO-1-

(h1fluoroneth1)cdopropyl]-1 H.pyrazoie-3-oaibonMle; 

5amino.1.(26.dchIoro.4(flluoronethyOphenyQ-4.[2,2.dfflU0fO-l. 

20 (trff1uoromethyl)cydopropyll-1 Hpyrazole-&cathonthilel 

5-an,lno-142.6-dlchloro-4-(IrifIuow.nethyl)phenyll-441 ,2,2-tdfiuorocycloprops4)-1 H-- 

pyrazole-3-cazbonhtrlls; 

5aznino.112,6.dlct1ioro_4.(1rIfluoromethyl)pt1enylI.4.entaflLI0r0cYCl0prOPyUl #3 

� 

25 5-am1no-4-(2,2-dlchloro-1 4luorooyclopropyl)-l426-dchlOrO-4-

(trlfluorocnethyl)phenylj-I J*pyrazole-3-cart,onhtrtle: 

5-amIno.1-[2,8.dlchloro-4.pentafluorothIJ,enyt]-4-(pentafluoroCyCJoproPYD-1H 

pyrazole-3-carbon Ibile; 

5-amino-1-[2,6.dichloro4.pentafiuorothlwhenyl]4.(1 ,22-trifluorocyclopropyl)-1 H-

30 pyrazole-3-carbonitflle; 

5-amino-1-(2,6-dlchloro.4-(trifluoromethy4)phenylj-4-tl 4difluoromethyl)-2,2-
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drnuorocflopropyI-i &fpyTazoacboctde; 

5amlno.142.6.dIchIoro4(trifluoromethyI)phenyI!-4-(2.2-diflUOrOCYOIOPrOPYI)-1 H-- 

pyra2ole-a-carbonhlri le; 

5-arnino4-f2,2-dilluoro-1 -(trffluoromelhyl)cyclopropyl]-I -[2,6-dlfIuorO4-

$ (trltluoromethyl)ptienylj-1 H-pyrazolo-3-oarbonitrilo; 

5-amino-142,6-dIchbiv-4-penlaffuomthiophenylj-4-f 1 -(dlfiuoromethyl)-2,2-

dilluoracyclopropyfJ-1 H-pyrazole-3-carbonitdle; 

(thfluoro.thl)pherM]l I#pyrazole-3-carbOnitdie; 

10 5-amino-1 .[2,6*hIoro4.(muorometh)Ø,en)41-(dfflUOrOflethYI)2.233  

tetraIIuorocycIoptopyl]-1 H.pyrazoI0-3-oarbonitTl1e; 

� (fliuoromethyclapcop*1HwrazOle-SafbOflItIi 

l2,6ahtoro4buIuornmeth)Øefl4]4422-JOrO-l-

15 (trlfIuorometh4)cydopropyI]-5-(methyIw11inO)-1 tpyrazoie-3-caibonib1Ie 

6amIno.1.(2.6.dlthloro(ldfluorOmOthO)PhOflYU442,2dU0rQ 

(flluoromethyl)cycIoprQpyfl-1 H.pyrazol$-3-oarbOtllIFIl$; 

tetrafluorocyoIopropl]-1H-pyrazalo-3-owbonIflhIe; 

20 

difluorooycloprop)1]-IH-pyrazole-3-CaItOflitIlIe; 

5-amino-I -[2,6-dchlo4Hfluor0fl1eth1)PhSflyl]4-[22-dIflUOrO-1 - 

(fluomethyclOpp-1HtaZo-3arb0flitril 

S 
5.amir1-(2,6-dchIoro-4-(tTifluOrO(flethY)PI1eflYfl-4-(22-diflUOr0-1  

25 meth1oycIOproP*l H-pyrazole-S-cartonItdIo; 

5amiflo-1(26diChIOFQ44(tdflUDrDflOth)thiDJPhOflYH422dlIU0rQ.l. 

(lrlfluoromothyl)oyclopropyl)-IH-pyrazole-3-carbanitrlle: 

ethyl 3c 

(trifluatomethyl)ayclopropyi]-1H-pYraZOl-5-S4carbamatG; 

30 1 [2,6-dicIiIoro.4-(trifluoromethyI)pheflYi]-4-(22-dilIUOr0-1 - 

tthfiUOQthY%C0T0P*5(2x04 ,3oxazodin-S-y-i H-pyrazo(.-3-cavbon%tciIQ 
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5-amil.ohoro5(thftuorOmehyI)pyddifl-2-Y]4-E2iflUOrO.l. 

(trifluoromethyl)cyclopropy$}-1 pyraz&e-3-CamOflitT1lO; 

24dimsthylamino)ethyI 3oyano1(26-dithIoro_4-(UIfluorOmetFlYI)PheflYJ]-4-t2,2-

difluoro-1-(ldfluorometh1)clopropyq.114pyaZOl-5-ftarbamatO; 

22,24rifluoroethyl 

1-(frIfluoromelhycycIopropy1 1pyrazoI-5-yIcarbamate; 

5amln126dtchIoro.4.((frIfluoronethyl)sullOflylPhOflYIF[2,2.dfflUOrOF 

(lrffluoromethyl)cycloproThl]-lHwrBzOle-3-OarbOflibiIe; 

1426dJchloro.4-(trtfiuoromethyOphenyI)-4-[2,2-dIflUOrO-1-

(thfluoromethyl)cyclopropyl].5.i(pyrldin-4_ylmethyl)amif101-1 Hpyrazole-3-

Ca rbo n II rile 

(trtfluoromethyl)ayolopropyl]-1 Hpyrazol.-3-Caibonftrlle 

5.arnlno_1[2,6dohIoropefltatIUOrOthlCPheflY4Il4dIfIU0OmOthYl)2.2a3 

tefr&IuorocycIopropJ-IR-pyrazoI.3c8thonthile; 

Isopropyl 

(trifluoronlethyl)cycIOpropll]-1 H-pyrazo1-5-ftarbamate; 

pyrldln-4-yimethyl 3.cyano1(2.6dchlorhffiUOrOmethYl)OflYq-4-(2,2dItIUOrO 

1 -(thfluommelhyl)oyclopropytH H.pyrazol-5-yloarbafl,ate; 

pyTldin-3-ylfllethyl 

1ffluoethyocydoprop)4].IH-pymzal-5i4Foarbamate; 

pyddln-2-ylmethyt 3.oyano1f2,e.dlct1Ior4_(h1flUoroiethVUPhOflYlH-c2,2.dIfiUorO 

1 -(trifluororTethoIOprOpyI)-1HVYTOZOI.Sidcarbwllat$ 

1 H-imidalo1-5-Wnethyl 3-cyano-l.[2.6-dithloro-4-(lIlfiUOrOmethyI)phSflYll-4-{2.2-

dlfluoro-1 .(thfluoronwth,l)cycloprQp]-1 Hpyrazol-51Carbamete 

2-pyrTolldifl-1-yIOThyI 3-cyano-1 -(26dIchloro4(tIifIuoroolothyI)pheflYl}4t2,2 

difluoro.I4trlfluoromethyUcyClcprOPYI]-1 HpyrazoI-6-10aibWTlate; and 

s-amlno-4-(1 IchlOr0(dlfluoro)m9thYl1-2,2-diflUOrOCVClOPrOPYI}-1 42,6-dlchloro-4-

(trifluaromethyl)pheflyll-1 H-pyrazole.3-caitoflitllle, or a pharmaceutically acceptable 

30 saIl thereat 
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10. A combination as calimed in any one of claims Ito 9 where the combination 

comprises a compound of formula (I), or a pharmaceutically acceptable salt thereof, 

and one or morn other anti-parasitic agents. 

5 11. A combination as claimed in any one of claims 10 where the one or mole other 

anti-parasitic agents are selected tram Ivermectun, ayermectin, abainaclin, 

emanectin, epcino4neotin, doramectin, selamoclin, mqxidsctth, nemadectin, 

albendozole, cambendazole, fenbendazole, flubendazole, meberidazole, 

oxfendazole, oxthendazoie, pathendazole, telransoie, levarnisole, pyrantel 

20 pamoale, mantel, mocantel, trlclabendazole, praziquantel, epsipranlel, ffpronil, 

ufenuron, ecdysone, tebufenozido and lmidacloprld. 

12. Use of a compound of fomiula (I) as described in claim I � or a ptlamlaca4JIIcalIy 

acceptable salt thereof, in the manufacture of a medicament in combination with 

15 one or more further therapeutic agents as described In any one of claims 1 10 or 

11 for the treatment of parasite Infections. 

IS. A pharmaceutical composition comprising a compound of formula (I) as 

described in claim 1 � or a pharmaceutically acceptable salt thereof, one or more 

20 turlher therapeutic agents as descdbed In any one of claims 1, 10 or 11 and a 

pharmaceutically suitable excipient. 
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ARILPIRAZOLS SUSTITUIDOS 

Este invenciOn so refiere a dervados do pirazol qua tienen propiedades 

parasiticidas. Los compuestos its inheres son ciclopropijarirpirazoles fluorados y, nias 

5 particularmente Is invonciOn as refiere a l - aril -4-ciclopropilpirazoles an los quo hay al 

menos on floor unido al anillo ciclopropilo 

La PLJbJFcaciOn de Is Solicitud de Patente Intornacional M (WO) 9824767, Is 

Publicacion do Is Solicitud do Patento Europea N (EP) 933363 y el documento 

EP957094 desertion 4-cicopropil arIpirazoIes qua tienen actividad parasiticida cars el 

10 control do artrOpodos. 

Los conpuestos de a 1ecroa ante,or no sempre dernuesiran una boons 

actividad 0 one duraciOn prolongada do Is accion contra parâsitos. De manors similar, 

algunos agonies parasitiodas sOlo son Utilos para on estrecilo espectro de partisans. 
Es 

tin objetivo de Is presents invention soluconar diversos inconvenientes 0 mejorar 

15 las propfedades de los compuestos its Is tecnica anterior. Do esta manors, es on 

objelo de Is invencion proporcionar on arilpirazol quo tenga major acilvIdad quo Los 

composites its Is tecnica anterior contra parasites. Los corlipuestos de Ja presents 

invenciOn trench una capacidad especialniente buena its controlar on amplio espectro 

do artrOpodos, come so demuestra per los resultados de ensayos quo demuestran su 

20 potencia y eficacia. En particular, los compuostos de Is presents invencion son 

significativaniente mas activos contra pulgas quo los compuestos similares de Is 

tecnica anterior. 

Es 
otro objeto proporcionar cornpuests one una duradon do to accion 

prolongada. MÆs preteribIemerte, los corlipuestos controlan Is infestaciOfl per 

25 artrOpodos durante un periodo do at rnenos veintiocho dias. La duraciOn prolongada 

Sdo Is ancient generalmente as atnbuye a one vice media prolongada del compuesto in 

vivo an el niamifero hospedador. 

TantiØn 
as cleseab(e quo Ins compueMos de is piesente liwenciOn tengafl Un 

major perfil farmacocinØtico, major seguridad, major persistencia y major solubilidad. 

30 De esta manera, de acuerdo con Is presents invencion Se proporciona Un 

compuesto do formula (I): 



2 

H5 

NO NO

 
I-

an Ia que: 

91 as CFI, 0CF2H, 00F3, -SOP,, -S00F3, -902CF3 0 SF5; 

A2 as H, flüor a aiquilo C, 4 opcjonajmente sustiluido can I a S atomos do 

5 halOgeno seleccionados independientemente entre cloro y flUor; 

H3, R, R5 y Ha representan independientemente H, aiquilo C14 opcionaJmente 

sustituido can 1 a 5 grupos halogeno seleccionados independientemente entre clone y 

th)or. 0 Un cIoro 0 f!üar 

H7 as CI 0 fI’or; 

10 X as CA8 ON! donde H°  as CI 0 fIor; 

as NRR5; 
Ha so selecciona entre tiidrOgeno, alqujPo Ca, aiquenilo C2. cicinaiquilo C, 

C(0)O-alquilo CIO y aIcanoo C16, donde cada uno de las gropes anteriores puede 

nclLJir uno 0 fllAs sustituyentes opcianales cuanda sea tuimioamente posible 

15 seleccionados indeper,dientemente entre halo, het, fenilo, hidraxi, -G(0)OH, -C(0)O-- 

alquito CIO, aiquito 01.0, Iiaoaqio C1, cicloaqthIo 035, aco)æ Ci. haoaIcoxi C, o, 

amino, aiquilamino 01.6 y di-aiquilamino C1; 
Hb so selecciona entre hjdrOgeno, aiquilo C aiquenilo 026, alcanoiPo CIO 

C(0)O-alquilo C1,, donde code uno S los grupos anteriores puede incluir uno 0 mas 

20 sustituyentes opcionles cuanda sea quiriiicamente posible seleccionados 

independientemente entre halo, fenhlo, hidroxi, -000H, -C(0)O-arquilo C, I, aiquiro C1 

haloalqLiilo Ci,, cicloalquipo C3,, alcoxi C�, baloarcoxi C, s, amino, aiquilamino C1.6 

di-alquilamino C1,; 

o Ba v Rb unto con Cl ÆtomD de N al qua eaten unidos pueden IDrmar Un anillO 

25 heterocicrico de tres a slats miembros quo contiene uno 0 mas dtornoOi N, 0 0 S 

adicionajes y condo dicho anhlla heterociclico puede tener uno 0 mas sustituyentes 

opcionales seleccionados entre oxo, halo, net fenijo, hidroxi, -COOl-J, -C(0)0-alquilo 
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Ci, equild G1-, haloalquilo C1.0, cidoalqthlo C3.8, alooxi Ci., haloalcoxi C1.e, amino, 

alquilaniino G14 
y 

di-aiquiPamino Cl,, 
y 

hot representa Un grupo helerociclico de cuatro a siete niiembros, qua as 

aromÆtico o no aromÆtico 
y 

qua contiene uno 0 mae heteroAtonios seleccionados 

s afire nitrOgeno, oxigeno, azutre 
y 

mezclas de los mismos, 
y 

donde dicho anillo 

heterociclico està opcionalmente sustituido, donS Is valence lo permita, con uno 0 

mas sustituyenles seleccionados entre halo, ciano, nitro, aiquilo Gi, haloalquilo C, s, 

alcoxi Ci, OG(0)-all 01,,, Oil -alquilo C.6, C(0)O-alquilo C1.,, 
y 

NRR, donde R° 

y Ph so seleccionan independientemente entre hidrOgeno, aiquilo C1,, 
y 

alqLJenilO C2 8, 

10 derIde cada uno do los grupos anteriores puede incluir uno 0 mÆs sustitUyefltes 

opcionales cuando sea quimicaniente posible seleccionados independientemente 

entre halo, fenilo, hidroxi, -COOM, C(0)C-all Ci., aiquilo C.,,, haloalquilo C1,,, 

cicloalquilo Co. alcoxi Ci,,, baloalcoxi C15, amino, alquilaniino Ci,, 
y 

di-aiquilanhino C1 

0 ma sal tarmaceuticamente aceptable 0 profªrmaco del mismo; con Is  condicion 

15 de qua al nienos one de R2, R3, R4, R5 a  sea flOor. 

En los compuestos de acuerdo con Is formula (I), haloalquilo Ci-, 0 halOalcoxi 

Ci, significa on all Cl, 0 alcoxi C1,, sustituido con I a 5 grupos cloro 0 flOor 

elegidos independientemente. Adenias, halo significa un grupo seleccionado entre 

flOor, bronio, cloro, bromo 0 yodo. 

20 Adecuadamenle, pl es GE, 0 SE5, preteriblemente CE,. 

Adecuadamente, H’ as Cl 0 CHE,, preferiblemente Cl En una realizaciOn 

alternativa adecuada, H’ as 116cr. 

Adecuadamente, R’, R4, R’ y H6 representan independientemente H 0 flüor. 

Preferibleniente, R2 as CE, y H’, H4, H5 y H6 representan independientemente 

25 2, 3 d 4 grupos flOor, nias preferiblemente 2 grupos flUor, mae preferiblemente H3 y H4 

y y Re representan H. 

De igual forma, preferiblemente, H2 as Cl y H’, H, H y R° representan 

independientemente 2, 3 o 4 grupos flLor, mÆs preferiblemente 2 grupos floor, mªs 

preferiblemente R’ yR4 y   yR6 representan H. 

30 De igual forma preferiblemente, 141 es flUor y R’, R4, R’ y Ht representan 

independientemente 2, 3 a 4 grupos fILior, m&s preferiblemente H’ y H4 son embed 

flOor yH6 Y R6representan He H’, H4, H5 y H6 son todos flOor. 

Preferiblernenie, X as Cl Mas preferiblemente, H5 as clam. 

Ohms compuestos preferidos son aquellos an los qua H7 yR5 son iguales. MÆs 

35 preferiblemente, H7 y H5 son ambos Cl. 



Adecuadamente, R8 as C(0)O-alquilo C1., par ejemplo etilo, propilo 0 

ieopropila, con una sustitucion optional selecojonada entre uno a cinco grupos fluor, 

par ejemplo para forniar 2,22-trifluaroetilo, di-aiquilarnino C1-�, par ejemplo 

dimetiImino y bet, par ejemplo pirrolidinilo, piddilo e imidazolilo. Mae adecuadamente, 

5 R as etoxicarbonilo, dinieiilaniinoetoxicartonila, 2,2,2-trifluoroetoxicarbOnhlo, 

isopropox icarbon ilo 4-piridi I ni etoxica rboni lo, 3- pi rid ilmetoxicarban do, 2-

pi rid melox ’carbon ila I H- rn id azo I-S-il metoxicarbon i 10 o 2-p i rrol id in-i - iletoxicarbon Ia. 

Igualmente, adecuadamente, fla as aiquilo G1 par ejemplo metilo, Can Una 

suslituciOn opcional seleccionada entre uno a cinco grupos flOor, par ejemplo pare 

10 formar trifluorometilo, cicloalquilo 03.8, par ejemplo ciclohexilo, fenilo y net  par ejemplo 

piridilo, par ejemplo 4-piridilo, piperidinhlo, morfolinilo, pirrolidinilo 0 piperazinilo. Mas 

adecuadamente, Ra as nietilo 0 4-piridilmetilo. 

igualrnerite, adscuadarnente, R8 y Rb junto coo et atorno de N al que estÆn 

unidas forman in grupo pirrolidinilo, piperidinilo, piperazinilo, niorfolinilo a 2-oxo-

15 oxezolidinhla, par ejemplo 2-oxo-1 ,3-oxazalidin-3-ilo, mast adecuadanienle, in grupo 2-

oxo-I ,3-oxazolidin-3-ilo. 

Adecuadamente, Rb as hidrogena. 

Preferiblemente 0 coma alternativa, P’ Se selecciona entre NH, 

alcoxicsrbonilamina C1.0, con una sustitucion optional sabre el grupo alcoxi Can UflO a 

20 cinco grupos ilUor, di-aiquilanhino Ci 6 y bet, y aiquilamino c1, can una sustituciori 

opcional Sabre eI grupo alquilo con uno a circa grupos fiUor, cicJoalquila C. fenilo 

net. Mas preferiblemente, R  as NH2. 

Las compuestos individuales preferidos de Is invention se seleccionan entre: 

5-amino-I -[2,6-diclora-4-pentsfluoratiofenil]-4-[2,2-difluoro-I - 

25 (trifl uarom etil)cic lopropi I’-I H-pirazal-3-oa rbonitri Ia; 

S5-amino-1 -12,e-dicloro-4-(trifluoranietil)fenull-4-(22-difluaro-I - 

trifluoronietil)cLcIDpropiI]- I H-pirazol-3-carbonitrilo; 

5-amino -I -[2,6-diclaro-4-(trifluorometil)lenul]-4-(I ,2,2-trifluaraciclopropil)-1 H-- 

pirazol-3-carbonitriio; 

30 6-amino-i -[2,6-diclara-4-(trilluoromelil)fenil]-4-(pentafluorociclaprapil)-I H-- 

pirazol-3-carbonitrila; 

5-ammo-4-(2,2 d Ic Ia ro- 1 41 uaroc Ic lopropi I) - I -[2,6 d Id o ra-4-(trifluarom eti Ofe ni II- - 

I H-pirazol-3-carbonitrilo; 

5- amino -I -12.6-dicloro-4-pentafluarotiafenhll-(pentafluoraciclaprapil)-I H-pirazol-

35 3-carbonitrilo; 
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5-am no- I -[2, 6-d i do ro-4-pe n tall uorotiolen i 1,2 ,2-trifluo rocidlop rop iI)-i H-

pi razol-3-ca rbon itri 10; 

5-amino-1 -(2 6-d jcloro-4-(tnt I U 0 rom eli’ )fen ii] -4-[1 - (di f I uorom eti fl-2,2-

dilluorocidlopropil]- I H-pirazol-3-carbonitrilo; 

5-amino-l-[2,6 diclord-4-(trfluommi 4-(2,2 
difluorocicloipirazol-3-carbonitr’Io:

 

5-amino-4-[2.2-ditluoro-1 -(tritluoronietil)ciclopropil)-I -(2,6-diflucro-4-

(tnifluorometil)lenil]-i )-1-pjrazol-3-carbonitrilo; 

5-amino-I -[26-didloro-4-pentatluorotiolenhll-4-tl -(dilluorometil)-22-

10 ditIuorociclopropiII-1 H-pirazol-3-carbonitrilo; 

5-amino-4-{i -[cIoro(lIuoro)metil]-2,2-ditluorociclopropil}-I -[26-dicloro-4-

nil uoro meti I )fen ii] - I H- pi razol -3-carbon itnilo; 

5-amino-1 -12,6-dicloro4-(tnitluorometil)fenil]-4-[I -(difluoronietil)-2,233-

tel rat’ uorooiclopropi I]-i H-p i razol-3-ca rbonitni In; 

15 5-amino-I [2,6-dicloro4-(tnitluorometil)teniIl-4-12,233-tetrafluoro-i - 

(tnitluo rom etil)ciclopropi Il-i i-I-p i razol-3-ca rbon itri 10; 

I -[26-diclorD-4-(tnitluoronletil)lenil]-4-[2,2-dWluoro-i -(tritluorometil)oiolopropil]-5-

(metilamino)-I -1-pirazol-3-oarbonitnilo; 

5- amino -I -[26-diclorD-4-(tr1lluorometoxi)feniI]-4-[2,2-ditluoro-I - 

2 0 (trill uoromet i l)ciclop ropil] - I H- pi razo I -a -carbon itnilo; 

5-amino-i -[2,6-dicloro-4-(tnifiuorometoxi)fenilj-4-[I -(difluorometil)-2,2,33-

tetrafluorocidlopropiL]-1 H-pirazol-3-carbonitrilo; 

5-amino -I -126-dioloro-4-(trifluonon,eloxi)teniII-4-II -(ditluorometil)-2,2-

dill Un rociclop rop ill-i H- pi razol- 3-carbon it rio: 

25 5-amino-1 -(2,6-dioloro-4-(tnitluoromelil)fenil]-4-[2,2-diiluoro-i - 

I uorom eti l)ciclop ropil] -1 H- pi razo -3-carbon itrilo; 

5-amino-i -[2,6-dicloro-4-(tniiluonometil)teniIl-4-(22-dilluoro-I -metilciclopropil)-- 

I l-1-pirazol-3-carbanitnilo; 

5-amino-I -(2,6-cl ic Ia ro-4-[ (trill u 0 rom eli’ )tio]te ni l}-4-12 ,2-d ifluo ro- I - 

30 (trill u nra!’] eli’) ci ci opropi I H-pi razol- 3-carbon it ri 10; 

3-ciann-1 -126-didloro-4-(tritluoronletil)tenil]-4-[2.2-diiluoro-1 - 

(trill uoromel i I)ciclop rop ill - I H- pi razo I -5-[l]carba nato do Old  

I -[2 6-die Ia ro-4-(trit I uorom eti ole nil 1-4-12 ,2-d ifi uc ro- I -(I nit I uorom eli l)ciclopropi I]-5-

(2-oxo- I .3-oxazolidin-3-ii)-I H-pirazol-3-carbonitriio; 

35 5- amino -I -[3-oloro-5-(trifluorametii)pinidin-2-il]-4-[22-ditluoro- I-



(triti uoro metj I )ciclop ropi I]-I pi razol-3-ca rb:nilri Ia; p 
3-c lana-I -[2, 6-d i 010 ro-4-(tt I uoro meti I )fen ii] -4- [2,2-dill U 0 rO- 1 - 

(Irilluorometil)ciclopropill-I -I-p rszol-5-ilcarbani ato de 2- (dim etilam ino)eti 1°; 

3-ciano- I -[2.6 -die Ioro-4- (trill uoro m eti I len i l]-4-L2 2-ditl uc ro- I - 

(trill roni etil)do lopropi I)-I H-p i razol -5 -ilcarbam ala do 2,2,2 trifluc roeti Ia; 

5-amino -I -(2,6-dicIor0-4-[(trifIuorDmetI)suIlonirIfeniI}-4-[2,2-dilluoro- I - 

(tritlu o ron, etil)ciclop ropil] - I H- p i razo 1 -3-carbon it ri 10; 

1 -12 !6-ditl oro-4-(trif) uorometiDtenilj -4-12, 2-ditlu 0 ro- I -(trifluo rom etil)cic I oprop ilI-5-

[ (pi rid i n-4- i ni etil)ani in a] - I H- pi ra xc I 3-carbon un 10; 

10 5- amino -I -[2,6-dicloro-4-(dilluorometoxOleniJ}-4-122-dilluorD- I - 

(tritluorom eti I)ciclop rop il] I H- pi razal- 3-carbonitri 10; 

5-amino-I -2,6-dicIoro-4-pentafluoroIiofenilI4-[I -(difluorometil)-2,2,3,3-

tet rail uorociclop ropil] I H- p i razo 1 -3-carbon it ri In; 

3-ciano-1 -(2,6-dicloro-4-(trifluornmetil)fenil]-4-[2.2-difluoro-I - 

15 (trifluorometJl)ciclopropil]-1 -1-pirazol-5-ilcarbamato de isopropilo; 

3-ciano-1 -[2,6-dicloro-4-(trifluorometi)fenil]-4-[2,2-difluora-I - 

(trilluorometil)ciclopropill-1 -1-pirazol-5-i]carbarTl to do pi ridi ri-4-il meti 1°; 

3-dana- I -[2, 6-d ic In ro-4-(tr[f I UorDmeti I )feri ill -4- [2,2-dill U nra-I - 

(trill uoro meti I )cic I opropi l]-I H-pirazol-5-ilj -Ca rbamato do pE rid in -3-i Ini eli Ia; 

20 3-dana-i -[2, 6-d ic Ic ro-4-(t ru i uoro meti I )fen il] -4- [2, 2-ditl U 0 ro- 1 - 

(trill uDro fl et i I) cc I opropi li-i H-p i r azol-5-ilcarbarn ato de p i ridi n-2 -ii met i lo; 

3-dana- I -[2, 6-dic Ia ro-4- (trill uoro meti I ten i I] -4-(2 2-dill ua ro- I - 

(trill uorarr etiJ ) ic lopropi li-I -p i razol -5- ilca rbam ato de I H- in, id azol -6-il meti 0; 

3-ciano- I -[2, 6-dicloro-4- (t nfl uoroni eti I)ten i l]-4-(2 ,2-ditluo ro- 1 - 

25 (trifluoronletil)ciclopropil]-1 H-pirazol-5-lcrbamaIo de 2-pirrolidin-I-iletilo; y 

5-amino-4-[l -[cloro(dilluoro)rnetill-22-dillLJoracicloprapII- l-(26-didoro-4-

trifluoronlelil)fenilI-I H-pirazoI-3-carbonitrlo; 0 una Sal farn,aceutican,ente aceptable a 

profarmaco do los mismos. 

Los compLjestos individuales nias preferidos de la presente invefloiOfl Se 

30 seleccionan entre: 

5- amino -I -[2,6-dicloro-4-(trifluoronletil)fenill-4-[2,2-difluoro-I - 

(trifluo rom eti l)ciclop rapil] - I H- pi razol - 3-carbon it rio; 

(-)-5-aimino-1 -(2,6-dicloro-4-(trifruorometilflenill-4-!22-dilluoro- I - 

(trifluorometil)cicIopropil)- I H-pirazol-3-carbonitrilo; 

35 5- amino -I -[2,6-dicloro-4-(trifluorometil$endJ-4-12,2-difluorometil)-22-



difluorociclopropil)-1 H-piraol-3-carboriitrilo; 

5-am no-i -[2,6 dicl o ro-4-pentaflu 0 rotiofe nil] -4-El -(d iti uoromet i 0-2,2-

difluorociclopropilj-1 )-t-pfrazo!-3-carbonitrilo; 

5-arnino-4-{l -(cloro(fluoro)metil]-2,2-difluorociclopropil)-1 -[2,6-dicloro-4-

(trill ucro meti I )fen i I]- I H- pi razol - 3-carbon un [0; 

5-amino-I -12, 6-d cia ro-4-(trifluorometi l)fe nil] -4-[ I -(d ifl uorometi 0-2,2-

tetrafluoroc is I opropi li-I 4-pirazol-3-ca rbonitri Ic; 

5 -amino-I -[2,6-dicloro-4-(trifluorometil)lenil]-4-[2,2,3,3-tetrafiuoro-1 - 

(trllluorometiocIclopropIl]-I H-pirazol-3-carbonitrilo; 0 una sal farmacØuticamente 

10 aceptabls a profarmaco de as misrTlos. 

Dentro del alcance its la invencion estan lot denDminados profÆrmacos de Ids 

compuestos do fOrmula (I). 0� esta manera, ciertos derivados de conipuestos de 

formula (I) qua pueden toner pace 0 ninguna actividad farniacolOgica par SI misrflOs, 

cuanda so administran an 0 sabre of cuerpo, pueden convortirse an compuestos de 

15 fOrmula (I) quo tienen Is actividad deseada, par ejemplo, par oscisiOn hidrolitica. Tales 

derivados so denoniinan ’profarmacos, Se apreciara quo ciortos compuestos de 

formula (I) pueden actuar par at mismos comb pmofarmacos do otros compuestos de 

formula (I). Puede encontrarso informaciOn adicional sabre all use de profarmacos an 

pro-drugs as Novel Delivery Systems, vol. 14, AGS Symposium Series (1 Higuchi 

20 W Stella) y or Biorovorsible Carriers in Drug Design, Pergamon Press, 1987 (ad. E B 

Roche, American Pharmaceutical Association). 

Los protarniacos de acuerdo con Is inversion, p0, ejemplo, pueden producirse 

reemplazando at sustituyonte 5-amino sabre of anillo pirazol an as conipuestos de 

formula (I) con ciertos restcs conocidos par los espocialistas an la tecnca come 

25 restos profÆrmacos come Se describe, par elemplo, an’Design of Prodrugs par H 

Bundgaard (Elsevier, 1985); Design and application of prodrugs, Textbook of Drug 

Design and Discovery, (32 Edicion), 2002, 410-458, (Taylor y Francis Ltd., London); 

referoncias de este documento. 

Los profarmacos adecuados pueden toner in grape quo contieno N an Is 

30 posiciOn 5 del anillo pirazol de formula (I) y so unen at anillo a traves de N. El grupo 5-

N panda estar sustituido una 0 dos voces. We ejemplos de sustituyentes incluyen: 

alqLiilaminas, arilaminas, articles, uroas, carbamatos, carbamatos ciclicos, inlinas, 

enaminas, irTlidas, midas cicricas, sulfonamides i sulfonamides. La porciOn 

hidrocarbonada de estos grupos contiene alquirb Cl,, fertile, hotoroarilo ml come 

35 piridilo, alquenilo C y cicloalquilo C3.; deride cads unto de as grupos anteriores 
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puddle nclujr uno o mas sustituyentes opciona’es cuando sea quimicaniente posible 

seleccionados independientemente entre: halo; hidroxi; aiquilo Gi-6 
y 

aPooxi Ci.. 

Otros ejemplos do grupos de reemplazo de acuerdo con el ejeniplo anterior 

ejeniplos do otros tipos de protarmacos puddler encontrarse on las referencias 

5 mencionadas anteriornienie. 

in profarmaco de acuerdo con Ia invencion puede identificarse fÆoilmente 

adrTlinistrandolo an un animal de ensayo 
y 

muesireando on tluido corporal para on 

conipuesto do formula (I). 

En un aspecto adicional, Ia presente invention proporciona proceeds para la 

10 preparaciOn de tin compuesto do formula (I), o una sal farmaceutica, veterinaria 0 

agricolamente 
aceptable del nlismo, 0 un solvato tarmaceutica veterirlaria 0 

agricolamente aceptable (incluyendo on thri de esa noticed, coma Se ilustra a 

continuation. 

SerÆ obvio para Ids 
especialistas an Is tØcnica quo ins grupos funcionales 

15 sensibles pueden necesitar protecciOn 
y desprotecciOn 

durante Ia sintesis do un 

compuesto do Ia invention. Esta puede realizarse par rnØtodos convencionales, par 

ejeniplo como Se describe an ’Protective Groups in Organic Synthesis par TW Greene 

PGM Wuts, John Wiley & Sons Inc (1999) yen las reterencias do ese documento. 

Do esta manera, los siguientes proceeds son ilustrativas de Ins procedimientos 

20 sinteticos generates qua puddler adoptarse para obtener Ids conipuestos de la 

invenciOn. 

Un compuesto de formula (I) 
puede 

prepararse par ciclopropanaciOn do 

un aiqueno do formula II): 

. 
NC 2 R3 

N If 

R’X 

(II) 

25 en Ia due R’, R2, A3, A4, At y X son como so han definido anteriormente pare In 

formula (I) y R9 ropresenta A9 0 R9 N-protegido, segUido de desprateccion cuando sea 

necesario. La proteccian adecuada incluye protecciOn con iniidoformamida, par 

ejemplo usando N,N-dimetiliniidotormaniida, que puede desprotegerse an condiciones 



convencionales. Los conipuestos do fOrmula (II) pueden haoerso reaccjonar con una 

especie carbenoide: CR5H°, donde A5 y A6 son como so ran definido anteriormente 

pare ’a fOrmula (I), quo puddle generarso in situ, Per ejemplo, cuando una 

especie reactiva tal como difluoro(fIuorasulfoniI)acetao de trimetilsililo (TFDA) boodle 

5 hacorse reaccionar con on compuesto do formula (II), on Is qua Rf representa R9 N-

protegido, con on disolvente apolar opcional a utla temperatura elevada an presence 

de fluoruro sOdico pace proclucir on producto do formula (I) despues de Is 

desproteccion. Otros metodos ospecificos incluven tratamiento do clorofornio con unto 

base, preteriblemonte an condiciones de catalizador de transferoncia do fases, 

10 terrnOlisJs do on precursor organometalico adecuado tal coma on tnifluoronietilo do 

arila, tniclorometilo, to on dorivado de fenil(trffluorometil)mercurio to tratamiento con on 

diazoalcano an presencia do on catalizador de on metal do transiciOn y trataniiento 

con in diazoalcano or ausoncia de on catalizador do on metal de transiciOn seguido 

de termOlisis do a picazolina intecmedia, o genecacAôn a pat-tic do in tiwo do azure. 

15 Un compuesto do fOrmula (II), on Is quo R9 representa on grope IN perspire, 

bundle obtenerse a parlir do on compuesto de formula (IV): 

NC x

Protsjôn 

rM 

an Is qua X as come 0 yodo, y H’, y X son come as ban definido anteriormente 

pam to formula (Ila)  per ejemplo, con una reacciOn de acoplamiento cruzado 

20 catalizada con on metal de transiciOn de (IV) con un reactive do vinilaciOn apropiado 

on in disolvente adecuado, opcionalmente desgasificado. Adecuadamente, el metal 

do transiciOn as paladio y el reactive de vinilacion as on organoestaæa, acido 

organobOrico 0 denivado de organocinc. Coma eltornativa, puede calentarse (IV) a 

return con dodos alquenilbdricos adecuadamente sustituidos en presencia do 

25 tetMquis(trifenilfosfina)-paladio (0) e bidrogenocarbonata sodico on on disolvente 

adocuado. Como alternativa, puode tratarse (IV) con un compuesto do organocinc, per 

ejernplo, civic activado (tal como one Rieke) en one atmosfera inerte Con on 

bromoalqueno adocuado tal como bromotrifluoroetileno 0 bromoditluoroetileno an un 

disolvente aprotico on presencia do uns aspects de paladio (0) tal coma 
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tetraquis(trifenhlfosfina)paladjo (0) a una temperature elevada. Como alternative, 

puede tratarse (IV) con cinc activada (con Rieke) an un disolvente aprOtico para 

producir ci organocincato, quo despues puede acoplarse de manera cruzada al 

haloalqueno en presencia de one especie do palladia (II) tal 001110 

dicIorobis(triienilfostina)paladio (II) y on agente reuctor tal como hidruro do 

diisobutilalurTlinio a Is temperature de reIujo an un disolvente aprotico. 

Los compuestos do formula (IV) pueen 5cr Miles pars seceder a intermedios 

de formula (V). 

NC A2 

/ \ ft. Nproteccibn 

� 

(0 

10 Dc esta manera, Ia formula (IV) puede tratarse con on reactivo de Gdgnard tal 

como cloruro de isopropilmagnesia an condicianes inches usando un disolvente 

aprOtico a una temperate reducida antes del tratamiento con or cloruro a anhIdrido 

de Æcido cloroalcanoico y despues del calentamiento a temperature ambiente as 

produce Is especie do cetona desserts representada par Is formula (V). 

15 Los compuestos do formula (V) podded utilizarse pam seceder a compuestos 

de formula II) an Is quo R3   R4 son H y R° esta N-protegido. De esta manera. Is 

formula V) puede metilarse par tratamierito con un reactivo de Wiftg en cortdiciones 

insides a unar temperature reducida an on disolvente tal como tetrahidrofurano. 

Los compuestos do formula (10 an Is qua If eta N-protegido, tambien 

20 pueden obtenorse a partir de compuestos do formula (V)  par tratarTliento con un 

haloslqueno tal coma dibromadifluorometano en presencia de trifeniltostina y cinc 

Rieke an on disolvente aprOtico. 

Coma alternativa, line compuestos do formula (II), an Is qua H9 esta N-- 

protegido, padded propararso a partir de compuestos do formula (IV) mediante on 

25 alcohol terciario aprapiado seguido de procedimientos de cloraoion-descloraciOn 

convene ion ales. 

Un compuesto de f61 (IV) puede obtenerse a partir do on compuesto do 

formula (VI) an Is qua R1, A7 y )( son coma Se ban definido anteriormente pars Is 

formula (I): 



NC 

j NH 

memento dos etapas its bromaciOn/yodaciOn y protección convericionates, pudiendo 

realizarse pdmero cualquiera do ellas. Los compueslos de formula (Vi) pueden 

protegerse tØcilmente, ,or ejemplo an forma do Ia irnidoformamida, y despues pueden 

5 transtormarse directarnente an compuestos de formula (V) par reaccion con on 

anhdrido de Æcido reactivo, an on disolvente apolar. 

2. in compuesto de formula (I) tambiØn puede prepararse gerierando las 

especies carbenoides requeridas a partir de un precursor qua contiene pirazol 

tratanrjolo con on aiqueno aprapiado. Par ejemplo, Is sal metØlica de alquilo, 

10 preferibLemente Iitio, de on compuesto do formula (VII): 

NC_ lNHSOaN 
AIR 

VII) 

an Is qua Ares fenilo 0 naflilo, cualquiera do ello opcionalmente sustituido can aiquiLo 

01 a C4, alcoxi C1 a C4 a halo, y R1, R2, W. El° y X son corno Se ban definido 

anteriorniente, pueden descomponerse termicamente on presence de on catalizador 

15 do on metal Is trarlsiciOn, ml como acetata do rodio (II), y on aiqueno do formula 

(V Ill): 

R Rffl) 

an Is que fl3 R, R5 y   son como Se ban definido anteriormente para Is formula (I), 

opcionalmente en on disolvente adecuado tal como diclorometano y opoionalmente a 

20 presiôn, para dar on  compuesto do formula (I). 
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3. Los compueslos de formula (I) pueden prepararse niediante Is reaccion 

do Japp-Klingemann. Este reaction Se describe en Org. React., 1959, 10, 143-178, 

Normairnente, es recessing realizar ones etapas sinteticas pairs formar pirazoles 

3,4,5-trisustituidos con 4-susutuyentes miss variados. Ademas, loss grupos quo pueden 

ntroducirse do esta manera so flrnitan a aqueIIos derivabies del sust)tuyente 4 

introducido originalmente. Sin enibargo. Se he descubierto un proceed niediante el 

cual pueden introducirse directamente I -arilpirazoles 34,5-trisustituidos an urla 

reacciOn que irnplica el acoplaniiento do one especie de arildiazonio con on precursor 

apropiadamente sustituido qua trend un suslituyente deseado. El sustituyente deseado 

so introduce concomitanteniente an ía posiciOn C-4 an un proceso qua no implica 

ninguna redisposiciOn. Adernas, Is reacciOn produce directamente el pirazol tn-

sustituido. Esto evita Is necesidad de un procedinlento sintØtico largo y Ia necesidad 

de diversos tratamientos do los productos intermedios y do resultados con buenos 

rendinlientos. El Proceed liene Is ventala significativa de quo an Sustituyente C-4 Puerto 

no construirse an el derivado tetrasustituido original qua as one de los materiales de 

particle V qua so hace reaccionar con Ia especie do arildiazonio para former el pirazol. 

Per Ic tanto, el control de Is posiciOn de Ia sutituciOn an el anillo pirazol resultants as 

absolute on Ia reaccion. Ademas, convenienteniente puede introducirse one gran 

divorsidad de 4-sustituyontes directaniente. 

De esta manera, on compuesto do fOrmula (I) an Is qua R9 as NI-I2, puede 

prepararse iaciendo reaccionar un compuesto de formula (lx) 

R6 
nL7ç Fl4 

NC a 

its 

Fis (IX) 
L CN 

con on compuesto de formula (X) 

(X) 

25 opoionalniente an presencia de un Æoido, deride: 

H a RH son come Se hen detinido anleriormenle con respecto a los 

compueslos de formula (I); 

L as un grupo de activaciOn; y 
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Z as un cantraiOn compatible, seguido do Is retirada del grupo L. 

El contreiOri Z puede Sec cuslquier contraion adecuado quo as oncuentra 

normalniente an reecciones de diazonio. Preforibleniente, I es halOgono. HSO4, 0 

tetrafluoroborato y ,nas preferiblernente as tetralluoroborato. 

El grupo L as un grupo de exlraccion de electrones quo estabiliza el intermedlo 

aniOnioo an el proceso. De esta manse, preferiblemente, L as Un grupo quo as capar 

its establecer una cargo negative sabre on Ætonio do carbono adyaconto. El grupo L 

tambien doberia ser retirable. L puede retirarso an condiciones bÆsicas par ojemplo 

par hidrOlisis basica 0 puede retirarse par reducciOn y/o elimrnaciOn. El grupo L. as 

importable ya qua sirve pare dirigir Is reaccion de Is aspects do diazonio con el 

compuesto do fOrmula (IX) pare despuØs as reira on las etapas do reacciOn 

posteriores. PreferiblerTlente L as un grupo ester a un grupo COR’°. MM 

preferiblemente, L es un grupo seleccionado entre: - S(0)pR1 donde p as I 6 2. 

(R"0)2P0. ODOR11 y GORbo donde 1110 Se selecciona entre: aiquilo C,4, di-

alquilamino C,.8, alqulltlo G1 8, cicloalguilo C38, (CH2)nPh y (CH2)Meteroarilo donde in 

0, I 6 2, pudiendo ester code uno de dichos grupos opcionalmente sustituido sabre 

cualquier atomo do carbono con uno 0 màs grupos seloccionados 

indopendientemente entre: halOgeno, hidroxi, ciano, nitro, alcoxi C14, baloalcoxi 014, 

alcanoilo C14, haloalcanoilo C_,, alquilsulfinilo c14, haloalquilsultinilo Ct4. 

aiquilsuLfonilo C14, haloalquilsulfonilo C14, cicloalquilo C3 y halocicloslquilo C3.8; y 
puede ser hidrOgeno; y donde A11 Se selecciona entre: all Os. cicloslquila C33, 

(CN2)1Ph y (CHI2)3beteroarilo donde n = 0, I 6 2, pudiendo aster code uno its dichos 

grupos opcionalmerite sustituido sabre customer Æton,o de carbono con uno 0 fliAS 

grupos seleccionados independienterTlonte entre: helogeno, bidroxi, ciano, nitro, Ci 

alcoxi, haloalcoxi 04, alcanoilo 014, baloalcanoilo C,4. alquilsulfinilo 014, 

haloalquilsulfinilo C4, aiquilsulfonilo 014. haloalquilsulfonilo Ci, cicloalquilo 0oo 

halocicloalquilo C; y All puede ser hidraleno. Preforiblenlente L as on grupo 

seleccionado entre COR10 y COOR". MÆs preferiblemente, L. as -000Me 0 -COOEt. 

En ciertos casos, Is naturaleza del grupo saliente L signifies qua el interniedio 

rsuItante esta en ei estado do oxidation equiocado. Da esta i-,,anera, cuando sea 

necesario, pueden anadirse una 0 mas staples do reaction pars garantizar que 50 

alcanza el estado de oxidaciOn correcto antes do Is ciclaciOn pars former el arilpirazol. 

Los procesos de acoplamiento mencionados anteriomiente pueden usarse 

pars preparar cualquiera de los compuestos de formula (I). Per ejeniplo. los 

Esquemas I y 2 mostrados a continuation ’lustran los mOlodos generates qua as 
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Esquema 2 

OWL a )_._OEt 
CF 

I TFU NaOR 71F I! 

OF, Cr, 

0 

org 
Na44 

CFJ 

’I 

�t-NEl �F 
KC_7F KGtl __ F 

C MCOFI MOH F 
p 

;_cN 
A: U. o.c 

Idealmento, cars Is reacciOn do acoplamiento Fare tomiar el compuesto do 

formula (I), el disolvento doberia ser Un disolvente polar quo no reaccione con Is sal 

5 cation do diazonia, o con of coriipuesto de formula (IX). La recciOn puede realizarse 

opojonalmonto an condjciones decides maderadas. 

La sal de diazonio de formula (X) made producirse par medios convencionalos 

y puecle prepararse in situ par reacciOn adicional o puedo aislarse y usarse an una 

etapa do reacciOn posterior. 

10 En loss Esquemas 1 y 2 se representan ejemplos especiticos de conipuestos do 

formula (IX) y (Xl). Pueden obtenerse compuestos alternatives de formula (IX) do 

manera similar a partir de do formula (XI) an Is qua R2, R3, A4. R5, R6y L son come so 

hen definido anteriormonte, par ejemplo, por tratamiento do Un compuesta de formula 

(XI) con una fuonte de jones ojanuro. 

’) 
15 

(X
 

Los conipuestos de formula (XI) pueden obtenerse per reducciOn y pDsterior 

deshidrataciOn de un compuesfo de formula (XII). 
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XII) 

Los compuestos do formula (XII) pueden obtenerse, par ejemplo, par 

condensaciOn do on oinoalcanoata de aiquilo par ejemplo cianoacetato de metilo con 

on cloruro do acido an on disolvente aprotico tal coma diclorornetano an presencia do 

S on acido do Lewis, tal coma cloruro do magnesia y one base nioderada, tal coma 

trietilaniina, a one temperature reducida. 

Conic alternative, conlo so niuestra an el Esquenia I, los compuestos do 

formula (XI) podded obtenerse par condensaciOn de Knoevenagel de on aldehido 

adecuado con on alcanosto de aiquila tal coma cianoacetato do metro. 

10 Dolbier at al., on J. Fluor diem., 2004, 125. 459 describon condiciones 

eficaces pare preparar compuestos sustituidos con ciclapropilo usando 2,2-ditluoro-2-

(fLuorosulfonil)acetato de trimotilsililo (TEDA), una fuente do difluorocarbeno. 

Los compuBsIod de formula (XIII) tambiØn pueden utilizarse on Is  reacciOn do 

Japp Klingeniann despues do Ia reacciOn con comueslos do formula (X) can elfin de 

15 sintetizar compuestos do formula (VI), par analogia con las condiciones anteriores. 

NC H 

L CN 

(XIII) 

Los compuestos do formula (XIII) an Is quo L = GO-alquiIo Ci a C Se 

sintetizan mediante Is lenta adiciOn do glicolonitrilo opcionalmente a temperatures 

disminuidas hasta on cianoacetato do alquilo Ci a C6, an on disolvente aprotico tal 

20 come dimetilformamida, seguido de Is adiciOn do one base tal coma carbonato 

potasica. 

Los intermedios do formula (VIII), (XI) y ()gI) tambien pueden obtenerse par 

analogia con los Esquenias 1 y 2 a usando procedimientos sinteticos convenelonales, 

do acuerdo con los libros do two convencionales sabre quimica organica 0 

25 precedentes bibliogrAficos, a parlir do materiales do particle facilmente accesibles y 

usando roactivos V condiciones do reacciOn apropiadas. 
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4. En otro aspecto, Is  invenciori proporciona procesos pam Is preparaciOn 

do compuestos de formula (I) a partir de compuestos alternativos de formula (I) Por 

ejemplo, los compuestos en los quo R = NRRb. donde Ra y Rb son camo so he 

definido en Is formula (I) pueden prepararse por reacciones convencEonales a partir de 

5 un compuesto de formula (I) en Is que H° representa  NH,. 

Los compuestos do fOrmula (VI) pueden prepararse a partir de compuestos de 

tOmiula (XIV) 

I’ H H 

N’ \ 

. 

NH2 

(MV) 

on Ia que CO213 representa un grupo ester adecuado, por conversion del ester en Is  

10 amida (XV) seQuido de reducoiOn con oxiclorura de fosforo a one temperatura 

elevada. 

Los compuestos de formula (XIV) pueden obtenerse par reacciOn do un ester 

do Æcido 3-ciano-2-oxo-propionico adecuado, por ejerrpla ester otilico, con una 

hidrazina adecuadamonte sustituida del compuesto (XVII) en un disolvente alcohOlico 

15 a una temperature elevada seguido de to adicidri do una base tal coma catorrnto 

sOdico y calentamiento adicional. 

NHNH2 

A7 

� 

(XVII) 

Los compuestos de formula (XVII) son facilniente accesibles usando 

candiciones convencionafes, par ejemplo sustitucion dot dedvado do fkor 

20 correspondiente con un reactivo de hidrazina tal como hidrazina monohidrato a Ia 

temperature de reflujo en un disolvonte alcohOlico tal como etanol. 

Un compuesto de formula (I), en Is  quo R2 es CF,, H3 y R 4 son flüor, A5 yR° 

son hidrOgeno y R9 es NH,, puede prepararse convenientemente do acuerdo con el 

siguionte Esquema 3: 
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Esquema 3 

NO 

i) TFM (S equiv.) 
p,dwa. TA 12 h 

N’ ii) HCI I Q%WFH F 
(I -I)lflUjD 1 

I) HexafiLioroadelona 
,eihrato 
TdLjeno 1C0C 

I) Elapa On 
N-pra4ii 

do  ,c0H 
CF -P005 (SeQLjlv.) 

N-P 
’° csF(O.5 equlv) 

1llrofij 
N. 

- 

- FPh, (5 equS.) 
CFjOrs (25 $qui.) 
DNF,eot.uh 

wc 

El grupo protector de N es Un grupo protector de acido labil adecuedo, por 

ejeniplo un grupo dimetilamidotormamido, que puede incorporarse do acuerdo con 
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nlØtados descritos an este documento 
y 

retirada an condiciones aciths, par ejemplo 

Al clorhidrico an material 
y 

dioxano a one temperature elevada. Las 

transformaciones descries so conocen ban per los especialistas an Is tecnica y, on 

parte, as describen con mÆs details en este documento. 

Los especialistas en Is tecnica podran realizar variaciones de, 
y 

alternatives a, 

has precepts; descritos qua permiten obtener Its compuestos peril par Is fOrmula 

(I). 

Tambien as apreciara par los especialistas an Is tecnica que, dentro the ciertos 

procesos descritos, of orden de las etapas sinteticas empleadas puede variarse 
y 

dependent entre otros, de factures tales come Is naturalize de otros grupos 

funojonales presentes on Un sustrato particular, Is disponibilidad de intermedios clove 

Is estrategia de grupo protector (Si 10 hay) qua Se adopts. Evdenten,ente, dichos 

factores tambien infiuiran an Is eleccidn del reactive para uso on diclias states 

sinteticas. 

El espocialista an Is tecnica apreciara quo los compuestos de Is invenciOn 

podrIan fabrjcarse per metodos distintos a los que Se desoriben an este documents, 

par adaptacion de as metodos describes an este documento ,Io adaptaciOn de 

mOtodas conocidos an Is tecnica, par ejeniplo Is tØsnica descrita on este documento, 0 

usanda libros de texlo convencionales tales cortlo Comprehensive Organic 

Transformations 
- A Guide to Functional Group Transformations, RC Larock, Wiley-- 

VCH (19990 oJiciones posteriores). 

Se entiende qua los menaces do transformacion sintOtica mencionados an este 

documento son ünicamente ejemplares 
y 

pueden realizarse an diversas secuencias 

diferentes para quo puedan unirse eticazmente los compuestos deseados. El quImico 

especialista ejeroera so juicio 
y 

conooiniiento pare determiner Is secuencia de 

reacciones nias eficaz para Is sintesis do on compuesto done dada. 

La presents invenciOn tambiØn as refiere a interniedios de formula (IA) 

mostrada a continuacion: 



an Is quo a X y. Ra y Rb SOfl 001110 as ban definido con respecto a led 

compuestos de formula (I) y donde led preferencias aplicadas a R’ a R7 y X so aplican 

igualmente ala fOrmula (IA). Con respecto ala formula (IA), adecuadarTlonte, Ha = Rb 

5 = metilo. 

Debe entenderse qua on compuestos do formula (I) pueden contener uno a 

mas atomos de carbono asimetricos, de forma quo led compuestos do Is invencion 

pueden existir an forma de dos o read estereoisOmeros. 

Dentro del acance de Is presents invenciOn so incluyen tables as 

10 estereoisOmeros tales come enantOmeros y diastereOmeros, todos as isOmeros 

geomOtricos y formed tautomericas de as compuestos de formula (I), incluyendo 

compacted quo muestran nabs de un tipo de isomeria, y mezclas do are a mÆs de Ins 

nljsmos. Tanibjen as incluyen sales de adjciOn de acidos a bases donde at contraiOn 

as Opticamente active, par ejemplo, D-lactato a L-hsina, a racemico, por ejemplo, DL-- 

15 tartrato 0 DL-arginina. 

Los isOmeros geometricos pueden separarse portecnicas convencionales ben 

conocidas per led especialistas an Is tØcnica, par ejemple, cromatografia 

cristalizaciOn fraccionada. 

Las tØcnicas cenvencionales pace Is preparaciOn/aislaniiento de enantiOmeros 

20 indivduales incluyen sintesis quiral a partir do un precursor Opticamente pure 

adecuado a resoluciOn del accurate (o del racemato do one sal 0 derivado) usando, 

per ejemplo, cromatografia liquida quiral a alta presiOn (FIPLG). 

Come alternative, el racemato (a un precursor racOmico) puddle hacerse 

reaccionar con un compueste Opticamente active adecuadl par ejemplo, on alcohol a, 

25 an el case an el qua el compuesto de formula (I) centiene un resto acido a bØsico, un 

Æcido e base tal coma aoido tartarico 0 I -feniletilamina. La mezcla diastereemØrica 

resultante puede separarse per cromatografia y/o cristalizaciOn fraocionada y me 0 



S 

10 

S 
15 

20 

25 

S 

30 

35 

\1’ 

21 

los dos diatereoisOnieros pueden convertirse an el/las enantiOmero(s) puro(s) 

correspondierite(s) par niedios bien conocidos par no especialista. 

Los compuestos qualms de la invention y precursores quirales de as 

misrnos) pueden obtenerse an forma enantiomericamonte enriquecida usando 

cromatogratia. tipicamente HIPLG, sobre one resins asinlØtrica con one rose niOvil 

constituida par un hidrocarburo, tipicamente heptano a hexano, qua contend de 0 a 

50% de isopropanol, tipicamente de 2 a 20%, y its 0 a 5% de and aiquilanhina, 

tipicamente dietilamina of 0,1%. La concentraciOn del eluato produce Is niezcla 

enriquecida. 

Los conglomerados estereoisomOricos pueden separates par tØcnicas 

convencionales conocidas par Ids especialistas on Is tecnica - vease par ejemplo, 
�!Stereochemistry of Organic Compounds per EL Eliel (Wiley, New York, 1994). 

Las sales de adicion de asides farmaceutica, veterinaria y agricolamente 

aceptables de ciertos conipuestos de formula (I) taniblen pueden prepararse de 

manera conversional. Par ejemplo, and soluciOn de ma base libre puede tratarse con 

el Æcido aprapiado, puro a an on disolvente adecuado, y Is sal resultants quads 

aislarse par filtraciOn 0 par evaporacion a preside reducida del disolvente its reaction. 

Para one revision sabre sales adecuadas, vease Handbook of Pharmaceutical Salts: 

Properties Selection, and Use" par Stahl y Wermuth (Wiley-VCI-1, Weinheini. 

Germany, 2002). 

Los compuestos de Is invenciOn pueden existir an tornias no solvatada y 

solvatada. El terniino !solvato!! se use an este documento park describir Un coniplejo 

molecular quo coniprende of compuesto de Is invenciOn y ma a aias molecules 

disolventes farmacØuticamente aceptables, our ejemplo, etanol. El tOrniino thidrato as 

emplea cuando dicho disolvente as agua. 

Los compuestos de Is invenciOn as decir loss compuestos its formula (I), 

poseen actividad parasiticida an seres bumanos, animales y plantas. Son 

particularmente miles an el tratamiento de ectoparasitos. 

Con respecto at use de on; campuestos de Is invenciOn an mamiferos, se 

p ropo rcion a: 

una composicion parasiticida qua comprende on composed de formula (I), 

one sal faroiaceuticamente aceptable del mismo, 0 Un solvato farmaceuticamente 

aceptable de dicha entidad, junto con on diluyente 0 vehiculo farmaceuticamente 

aceptable, qua puede adaptarse para Is adniinistraciOn par via oral, parenteral 0 

topics; 
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un compuesto do formula (I), 0 urla sal farmaceuticamento aceptable del 

misnio, 0 un solvato farmaceuticaniento aceptable do dicha entidad, a una 

composiciOn farniaceutica quo contiene cualquiera de los anteriores, Pam use an 

forma do on niedicamento; 

of use de un compuesto do formula (I), 0 una sal farniaceuticamente aceptable 

del mi$nio, 0 un solvato farmaceuticamonte aceptable do riche entidad, 0 una 

compasiciOn farmaceutica quo contiene cualquiera de las anteriores, para Is 

fabricaciOn do un medicamonto care el trataniionto do one infostaciOn parasitaria; y 
un metodo pare tratar one infestaciOn parasitaria an un mamifero quo 

comprende tratar a dicho mamifero can one cantidad eficar de un compuesto do 

formula (I), 0 was sal farmacOuticamente aceptable del misma, 0 un solvato 

farmacOuticamonte aceptable de dicha ontidad, a one composiciOn farmaceutica quo 

contiene cualquiera do los anterioros. 

Do acuerdo con otro aspecto do Is presents invenciOn, so proportions un 

metodo pare el control do plague do artrOpodos, nematodes do plantar; 0 belmintos on 

un locus, quo comprende el tratamionto del locus (par ejemplo, par aplicacion 

adniinistraciOn) con one cantidad eficaz do un compuesto de formula general I, 0 una 

sal pesticidamente aceptable del mismo. 

La presents invonciOn incluye todos los compuestos do formula (I) marcados 

con isOtopos farmaceutioamonte aoeptables an los quo one a mÆs atomos as han 

roemplazado par Ætomos qua tienon of rnismo nL)moro atOnl pero one mass 

atomics a ntmero masica diferenfo do Is mass atomics 0 nUmoro niasico quo so 

oncuontra narmalrrento on la naturaloza. 

Los ejeniplos do isotopos adecuados pace incluirso on los compuestos do Is 

invenciOn incluyon isOtopos do hidrOgeno tales coma y al-I, do carbono tales come 

1C, 13C  14C, do alone tales come Cl, de fluor tales coma leE do yada tales coma 1131 

1251 do nitrOgeno tales comb uN y ’5N, do oxigono tales come ’5, 170 y 
IQ, do 

fOsforo tales coniio y do azufre tabs came S. 

Los compuestos do Is invenciOn tanibien prudent mozclarso con uno 0 n,Æs 

compuestos a agentes biolOgicamonte activos incluyondo insecticides, acaricidas, 

antihelminticos, fungicides, nematicidas, antiprotozoarios, bactericides, reguladores 

del crecimiento, batteries ontomopatOgenas, virus u hongos, pare former un pesticide 

multiconiponente quo proportions un espectro sun mas ample do utilidad 

farmacOutica, veterinaria a agrccola Do esta manera, Is presents invention tambien so 

refiere a una composition quo compendia una contend biolOgicamente eficaz do 
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compuestos de Is invenciOn y one cantidad eficaz de al menos on compuesto 0 agents 

biolOgicamente activo adicional y puede coniprender ademÆs onto 0 mas de los 

siguientes: on tensioactivo, on diluyente solido o Un diluyente l(qLiido. Otros 

compuestos motives especificos incluyen los dissectors an Is Solicitud de Patente del 

5 Round Unido Ns 0B04061 370, en las pÆginas 37 a 41. 

La siguiente UsIa do compuestos bFolOgicamente activos con los cuales pueden 

usarse los compuestos do Is invenciOn pretende ilustrar las posibles combinaciones, 

pero no inipone ninguna liriiitaciOn. 

Par ejemplo, los compuestos de Is presents invention pueden co-administrarse 

10 0 usarse an combination con agentes antihelniinticos. Estos agentes antiheln,inticos 

incluyen compuestos seleccionados entre Is class do compuestos do lactona 

niacrociclica tales como iverriiectina, averniectina, abamectina, emamectina, 

eprinomectina, doraniectina, selamectina, nioxidectina, nemadectina y derivados do 

niilbemicina 001110 as describe en los documentos EP-357460, EP-444964 y EP-

15 594291. Otros agentes antilielmlnticos adicionales incluyen derivados de 

avermectinalniilbemicina semisintØticos y biosinteticos tales coma los descritos an los 

documentos US-5015630, WO-9415944 V W0-9522552. Otros agentes 

antihelniinticos incluyen los bencimidazoles tales come albendazol, cambendazol, 

fenbendazol, Ilubendazol, mebendazol, oxtendazol, oxibendazol, parbendazol y otros 

20 niiembros de Is class. Otros agentes antibelminticos incluyen imidazotiazoles y 
tetrahidropirimidinas tales como tetramisol, levanisol, pamoato de pirantel, oxantel 

morantel. Otros agentes antihelrTlinticos incluyen trematocidas tales come 

triclabendazol y clorsulon y be cestocidas tales corTlo praziquantel y epsiprantel. 

Los compuestos de esta invenciOn tambien pueden usarse an combination con 

25 derivados y analogos de a class de agentes antiholminticos de 

paraherquaniidalmarcfortina, asi como con oxazolinas antiparasitarias tales como las 

descritas an los documentos US-5478855, US-4639771 y CE-I 9520936. 

Los compuestos do esta invenciOn pueden co-administrarse 0 usarse an 

combinaciOn con derivados y analogies de Is class general do agentes antiparasitarios 

30 de dioxoniorfolina corTlo Se describe en el documento WO-9616I21 y tambien con 

depsipeptidos ciclicos activos antitielminticos tales come los descritos en los 

documentos WO-9611945, WO-9319053, WO-9325543, EP 626375, EP-382173, 

WO-9419334, EP 382173 y EP 503538. 

Los compuestos de esta invenciOn pueden co-administrarse 0 usarse an 

35 combinatiOn con otros ectoparasiticidas; por ejemplo, tipronil; piretroides; 
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organofosfatos; reguladores del crecimiento de insectos tales come ufecluron; 

agonistas do ecdisona tales come tebufenozida 
y 

similares; neonicotEnoides tales 

001110 imidacloprid 
y 

similares. 

Los compuestos de Is invenoidn pueden on-adrilinistrarse 0 usarse an 

continacibn con alcaloides torpedoes, per ejemplo los descritos an las Publicaciones 

de las Solicitudes de Patente Internacional N W09511 9363 0 W(004172086, 

particularniente los compuestos descritos en este docuniento. 

Otros ejemplos de compuestos biolOgicaniente activos similares incluyen, pero 

sin restricciOn, los siguientes: 

10 Organotosfatos: acetate, azametitDs, azinfos-etil, azinfos-metil, brornofos, 

bror11otos-etil, cadul cloretoxitos, clorpirifos, clorfenvintos, clorniefos, demoted, 

demoted -S-metil, denieton-S-metil sultona, dialitos, diazinon, diclorvos, dicrotofos, 

dimetoato, disulfoton, etion, etoprofos, etrimfos, famtur, tenamifos, fenitrotion, 

fensulfotion, fention, tlupirazotDs, fonofos, forrilotion, fostiazato, tieptenotos, isazofos, 

15 isotioato isoxation, malation, tetacritos, metamidofos, medication, metil-paration, 

nievintos, monocrotofos, noted, ometoato, oxidemeton-metil, paraoxon, paration, 

paration-metil, fentoato, tosalona, fosfolan, fosfocarb, fosniet, tosfanhidon, foredo, 

foxin,, pirimitos, pirirnitos-rnetil, proferiofos, propafos, proetamfos, protiofos, piraclofos, 

piddapentiDn, quinaltos, suiprofos, temefos, terbufos, tebupiririitos, tetraclorvintos, 

20 thmeton, trazofos, triclorton, vaniidotion. 

Cattamatos: alanicarb, all metilcarbaniato de 2-sec-butiltenilo, 

benluracarb, carbarilo, carboturano, carbosultan, cloetocarb, etiotencarb, tenoxicarb, 

teritiocarb, furatiocsrb, I-leN-aol, isoprocarb, indoxacarb, metiocarb, metoniil, 5-motEl-

m-cumenilbutiril(nietil)carbamato, oxamilo, piriniicarb, propoxur, tiodicath, tiofanox, 

25 triazamato, UC-51717. 

Piretroides: acrinatin, aletrin, alfanietrin, (I R)-cis-2.2-dimetit-3-(2-oxOtioIan-3-
ilidenometil)ciclopropanocarboxilato de 5-bencil-3-furilmetilo (E), bifentrin, -citIutrin, 

ciflutrin, a-cipermetdn, 3-cipermetrin, bloaletrin, bioaletrin (isOmero (S)-ciclopentilo), 

bioresmetrin. bifentrin, NCI-85193, cicloprotrin, cihalotrin, cititrin, citenotrin, deltametrin, 

30 empentrin, esfenvalerato, etofenprox, fentlutrin, fenpropatrin, tenvalerato, tlucitrinato, 

ilumetrin, tiuvalinato (isOmero D), imiprotrin, cihalatrin, -cihaIotdn, pernietrirl, fenotrin, 

praJetrin, piretrinas (productos naturales), resnietrin, tetrametrin, transflutrin, theta-

cipsrrnetrin. silatluofen, t-lluvalinato, teflutrin, tralometrin, Zeta-ciperrnetrin. 

Reguladores del crecimiento do artrOpodos: a) inhibidores de Is sintesis de 

35 quitina: benzoilureas: clorfluazuron, ditlubenzuron, fluazuron, tlucicloxuron, 
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flufenoxuron, hexaflumuron, lutenuron, novaluron, teflubenruron, tritlumuron, 

buprofezin, diofenolan, hexitiazox, etoxazol, clorfentazina; b) antagonistas de 

ecdisona: halotenozida, metoxifenozida, tebufenozida; C) juvenoides: piriproxifen, 

nietopreno, tenoxicsrb; d) inbibidores de la biosintesis de lipidos: espirodidofen. 

5 Otros antiparasitarios: acequinocil, amitraz, AKD-1022. ANS-I IS, azadiractina, 

Bacillus turngiensis, bensultap, bifenazato, binapacril, bromopropilato, BTG-504, BIG- - 

506, eamteclor, cartap, clorobencilato, elordinieform, clorfenapir, cromatenozida, 

olDtianidina, ciromazina, diacloden, diatentiuron, DBI-3204, dinactina, 

di hid roxi rn etildili id roxipi rrol i di na, di nob ulon, din ocap, e ndosu tan, eli prol, etofe np rex, 

10 fenazaquin, flurnhte, MTI-800, tenpiroximato, fluacripirim, flubenziniiria, flubrocitrinato, 

flutenzina, tiutenprox, tiupraxifen, halDtenprox, hidranietilnon, 11(1-220, kanenita, NC-

196, neern guard, nidinorterturan, nitenpirani, SD-36651, WL-I 08477, piridaril, 

propargita, protritenbuto, pimetrozina, piridaben, pirimidifen, INC-1111, R-196, RH-

0345, RH-2485, RVI-210 3-1283, S-1833. SI-8601, silafluofen, siloniadina, spinosad, 

15 tebutenpirad, tetraditon, tetranactil tiacloprid, tiociclani, liametoxam, tolfenpirad, 

triazarijato, trietoxispinosin, trinactin, verbutin, vertalec, ’11-5301. 

Fungicides: acibenzolar, aldimort, ampropilfos, andoprim, azaconazol, 

azoxistrobin, benalaxil, benomil, bialafos, blasticidin-S, mezcla do Bordeaux, 

bromuconazol, bupirimato, carpropamid, captafol, captain, carbendazim, clartenazol, 

20 cloroneb, cloropicrin, clorotalonil, clozolinato, oxicloruro de cobre, sales do cobra, 

ciflufenamid, cirnoxanil, ciproconazol, ciprodinil, ciproturani, RH-7281, diclociniet, 

diclobutrazol, diolomezina, dicloran, difenoconazol, RP40721 3, dimetoniot 

danioxistrobin, diniconazol, diniconazol-M, dodina, edifenfos, epoxiconazol, 

famoxadona, fenaniidona, fenariniol, tenbuconazor, fencaramid, fenpiclonil, 

25 tenpropidin, fenpropimort, acetate de fentin, fluazinani, fludioxonil, flumetover, 

flumori/flumorlin, hidrOxido do fentin, fluoxastrobin, fluquinconazol, flusilazol, tiutalanil, 

tiutriafol, tolpet, tosetil-aluniiriio, furalaxil, furametapir, hexaconazol, ipconazol, 

iprobenfos, iprodiona, isoprotiolano kasugamicina, krsoxim-metil, mancozeb, maneb, 

mefenoxani, mepronil, metalaxil, metconazol, rnetominostrobinlfenominastrobin, 

30 metrafenona, miclobutaniL, neo-asozin, nicobifen, orisastrobin, oxadixil, penconazol, 

pencicuron, probenazol, prooloraz, propamocarb, propioconazol, proquinazid, 

protioconazol, piritenox, piraclostrobin, pirimetanhl, piroquilon, quinoxifen, 

espiroxamina, azufre, tebuconazol, tetraconazol, tiabendazol, titluzamida, tiofanato-

metil, tram, tiadinil, triadil triadimenol, triciclazol, trifloxistrobin, triticonazol, 

35 validamicina, vinclozin. 
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Agentes biolOgicos: Bacillus thuringiensis sop aizawai, kurstaki, endotoxina 

delta de Bacillus thuringiensis, baculovirus, bacterias entomopatOgenas, virus 

hon gas. 

Bactericid as: clortetrac i olin a, oxjtetrac ic I in a, estre ptom join a. 

5 Una cotbinacion adecuada de acuerdo con to presents invenciOn incluye un 

compuesto S formula (I), mas convenientemente Un compuesto ejernplificado de 

formula (I), inclose mas convenientemente on compuesto individual preferido coma as 

he inclicado anteriormente en este documento, siendo of compuesto mass adecuado 5-

- amino -I -(2,6-dicloro-4-(trifluorometil)fenp1J-4-[22-diIuoro- f-(trifluorometil)ciclopropilj-

10 I H-pirazol-3-carbonitrilo an combinaciOn con one 0 more, preferiblemente uno, do los 

compuestos activos mencionados anteriormente, convenientemente on agente 

antihelmintico, tal coma on compuesto seleccionado entre Is  class do compuestos de 

lactona macrociclica tales como ivermectina, avermectina, abamectina, emamectina, 

eprinomectina, doramectina, selameclina, moxidectina 
y 

nemadectina, màs 

15 convenientemente doramectina 0 selamectina. 

Los compuestos de Ia invenciOn destinados para use farmaceutico pueden 

administrarse como productos cristalinos 0 amortos. Pueden obtenerse, par ejemplo, 

coma bloques solidos, polvos 0 peliculas Per metodos tales como precipitacian, 

cristalizacian, liotilizaciOn, secede per pulverizaciOn a secado per evaporacion. Pare 

20 este tin tambien puode usarse of secado per microondas a radiofrecuencia. 

Pupped administrarse solos o an combinaciOn con uno 0 more compuestos 

distintos do Is invenciOn o an combinaciOn con one o mas tarmacos distintos (0 camo 

cualquier cambinaciOn de los memos). Generalmente, as adminislrarÆn como one 

formulacion an asaciacOn con one 0 mas excipLentes farmaceuticamente aceptables. 

25 EJ tOymTho "excipiente" so use an este docLimento fora describir cualquier ingrediente 

Sdistinto del compuesto o los compuestos do Is invenciOn. La eleccion del excipiente 

dopendera an Can medida de factores tales coma el made its edministraciOn 

particular, of efecto del excipiente sobre Ia solubilidad 
y 

estabilidad 
y 

Ia naturaleza do 

a forma de dositicaciOn. 

30 Las composiciones farmaceuticas adecuadas Cars Ia administraciOn do los 

compuestos de Is presents invenciOn 
y 

los mØtodos Para an preparacion remain 

evidentes pare los especialistas an Ia tecnica. Estes composiciones 
y 

melodies para so 

preparacion pueden encontrarse, per ejemplo, an "Remington’s Pharmaceutical 

Sciences", IT EdiciOn (Mack Publishing Company, 1995). 

35 Con respecto a su use an mamiferos, los compuestos pueden administrarse 
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solos o an one formulacion aprop’ade pare of Use especifico previsto, Ia aspects 

particular de manilfero bospedador a tratar yel parasite implicado. 

Los metodos per media de los cuales pueden adniinistrarse los compuestos 

incluyen to administracion oral per media de capsules, bolos, comprimidos, pelves, 

5 grageas, chides, materales an forma de multi- y nanopartioulas, gobs, saluciones 

sOlidas, peliculas, pulverizeciones 0 formulaciones liquidas. Las tones liquidas 

incluyen suspensiones, soluciones, jambes, pociones y elixires. Estes tormulaciones 

pueden emplearse 001110 cargos an capsules blandas 0 drops y tIpicamente 

conTiprenden on vehiculo, par ejemplo, agua, etanol, polietilenglicol, propilenglicol 

10 metilcelulosa 0 on agents adecuado, y one a mas agonies emulsionantes y/o agerites 

de suspension. Las formulaciones liquidas tambien pueden prepararse par media do 

Ia reconstituciOn de on solido, par ejemplo, reside on sabre. Las pociones crabs 

coniünmente Se preparan disolviendo 0 suspendiendo of ingredients active an on 

media adecuada. 

15 De esta manera, pueden prepararse composicionos Miles pam administracion 

oral mezclando of ingrediente active con on diluyento tinamente dividido adecuado yb 

agente disgregante ym aglLitinante y/o lubnicente, etc. Oros posibles ingredientes 

incluyen anhioxidantes, colorantes, agentes aromatizantes, consorvantes y agonies 

pore enrTlascarar at saber. 

20 Para las formas de dosificacion oral, dependiendo do Is dosis, of farniaco 

puecle constituir one confided do haste 1% an peso a 80% on peso do Is forma de 

dosificaciOn, mas tipicemente do 5% an peso a 6011, an peso do Ia forma de 

dosificaciOn. Los ejemplos de disgregantes incluyen almidOn glicolato scarce, 

cerboximetil celulosa sOdica, carboxinietil celulosa calcica, croscarmelosa sodica, 

25 crospovidone, polivinilpirrolidona, motif celulosa, celulosa microonistalina, Iiidroxipropil 

celulosa sustihuida con alquilo inferior almidOn, almidOn pregelatinizado y alginato 

sOdico. Generalmente, oF disgregante oonstituirÆ de 1% on peso a 25% an peso, 

prefeniblemente do 5% en peso a 20% en peso do Ia forma do dosificaciOn. 

Los agiLitinantes generalmente Se union pare impartir cualidades coliesivas a 

30 una formulacion de conipniniido- Los aglutinantos adecuados ncluyen celulosa 

microcnistalina, gelatins, ezUcares, polietilenglicol, games naturabes y sinheticas, 

polivinilpirrolidona, almidOn pregelatinizado, hidroxipropil celulosa e hidroxipropil 

metilcelulosa. Los ejemplos do diluyentes indluyen lactosa (monohidrato, monotiidrato 

secede par pulvenizacion, antiidra y similares), marital, xilitol, dextrose, sacarosa, 

35 sorbitol, celulosa microcnistalina, almidOn y instate calcico dibasico dihidrato. 
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Las forrnulaciones orales tambien pueden coniprender opcionalmente agentes 

tensioactivos tales conic laurilsulfato sOdico y polisorbato 80, y deslizantes tales como 

dioxide de silicio y talco. Cuando eslAn presentes, los agentes tensioactivos pueden 

constituir de 0,2% an peso a 5% an peso del conipriniido, y los deslizantes pueden 

5 constituir de 02% en peso a 1% an peso del comprimido. 

Los lubricantes incluyen estearato de magnesia, estearato ci estearato 

de cinc, estOril tuma rate sOdico y mezclas de estearato de magnesia con lauril sultato 

sodico. Los lubricantes generalmente constiluyen de 025% an peso a 10% an peso, 

preteriblemente de 05% en peso a 3% an peso del comprinlido. 

10 Los comprirnidos ilustrativos contienen haste aproximadamente 80% de 

tarmi de aproximadaniente 10% an peso a aproximadamente 90% on peso de 

aglutinante, de aproximadamente 0% on peso a aproximadamente 85% an peso de 

diluyente, de aproximadamente 2% a aproximadamente 10% an peso de disgregante 

40 y de aproximadamente 026% an peso a aproximadamente 10% an peso de 

15 lubricante. 

La tormulacion de comprimidos Se describe an ’Pharmaceutical Dosage 

Forms: Tablets, Vol. 1" de H. Lieberman y L. Lachman, Marcel Dekker, N.Y.. N.Y., 

1980 (ISBN 0-8247-691 8-X), 

Los compuestos pueden administrarse par via topics a Is piel o mucosa. as 

20 decir per via dØrmica a transdOrmica. Las tormulaciones tipicas pro one tin incluyen 

lormulaciones de vertido, de aplicaciOn puntual, de immersion, pulverizacion, mousse, 

champU, formulaciones an polvo, geles, hidrogeles, lociones, solLiciones, cremas, 

pomades, polvo find, vendas, espurnas, peliculas, parches cutaneos, obleas, 

implanter, esponjas, fibres, vendajes y microemulsiones. Tambien ptieden usarse 

25 liposomas. Los vebiculos tipicos incluyen alcohol, aqua, aceite mineral, vaselina 

liquida, vaselina blanca, glicerina, polietilenglicol y propilenglicol. Pueden incorporarse 

agentes para niejorar Is penetraciOn - vease, per ejempLo, J Pharm Sci, 88 (ID), 955-

968 de Finnin y Morgan (octubre de 1999). Las tormulaciones de vertido 0 de 

aplicaoion puntual pueden prepararse disolviendo el ingredients activo en on vehiculo 

30 liquido aceptable tal coma butil digol, parafina Vol 0 Un ester no volâtil, 

opcionalmente can la adiciOn de Un components volÆtil tal come propan-2-ol. Come 

alternative, as formulaciones de vertido, de aplicaciOn puntual 0 de pulverizaciOn 

pueden prepararse par encapsulaciOn, para deja Un residue de agente active sabre Is 

superficie del animal. Las tormulaciones inyeotables pueden prepararse an forma de 

35 one soluciOn estØril qua puede conferrer otras sustancias, par ejemplo, suticientes 
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sales o glucose coma care tracer qua Is soluciOn sea isotónica con Ia sangre. Los 

velliculos liquidos aceptables inoluyen aceites vegetales tales come aceite de sesame, 

glicØridos tales coma Iriacetina, estees tales come benzoato de bi miristato de 

isopropilo 
y 

derk’ados its acidos grasps its propilenglicol, asI come disolventes 

organicos tales coma pirrolidin-2-one 
y 

glicerol formal. Las formulaciones Se preparan 

dEsolviendo 0 suspendiendo el ingredients activo an of vehIculo liquido its tal forma 

qua la formulaciOn final contenga do 001 a 10% an peso del ingredients activa, 

Como alternative, as compuestos pueden adminietrarse par via parenteral, 

par irIyeccEOrI directamente Is corriente sanguinea, en si muscular 0 an un Organo 

interno. Los medios adecuados para administraciOn parenleral incluyen Is 

administracion iniravenosa, immaterial, intraperitoneal, intratecal, intraventricular, 

intruretrl, intraesternal, intracraneal, intramuscular 
y 

suboutAnea. Los disposwvos 

adecuados pairs administracion parenteral incluyen inyectores de aguja (incluyendo 

microagujas), inyectores sin aguja 
y 

tØcnicas its infusion. Las formulaciones 

parentorales tipicarnente son saluciones acuosas quo puoden conlener excipientes 

tales coma sales, carbohidratos 
y 

sgentes tarviponantes (preferiblemenle a on pH de 3 

a 9), pero cars algunas aphoaciones, pueden forniularse S manera use adecuada 

coma una soluciOn no acuosa esterij 0 come ma forma an pOIVO 0 Seca a USa, junto 

con Un vehiculo adecuado tel come ague esteril sin pirOgenos. La preparation de 

formulaciones parenterales an complicates osteriles, par ejeniplo, par iotilizacion, 

puede realizarse facilmente usando tŁcniCas farmaceuticas convenconales bien 

aariocidas par lips especialistas an Is tecnica. La solubilidad de as conipueslos de 

formula (I) usados on Is preparaciOn de soluciones parenterales puede ammentairse 

par media del uso de tecnicas de formulaciOn aprapiadas, tales coma Is incatporacion 

de agentes pan niejorar Is solubilidad. 

Estes formulaciones as preparan its urla nianera convencional de acuerdo con 

Is practicer mOdica a veterinaria convoncional. 

Estes jormulaciones variaran con respecto al peso del compueslo activa 

contender an su interior, dependiendo de Is especie de animal hospedador a tracer, Is 

gravedad 
y 

tipo de infecciOn 
y 

of peso corporal del hoapedador. Para administracion 

parenteral, topics 
y 

oral, son intervalos its dosificaciOn tipicos del ingredients activo its 

0,01 a 100 mg pr kg de peso corporal del animal. Preteriblemente, all intervalo as de 

0,1 a 10 mg par kg. 

Las formulaciones pueden ser do hberaciOn inniediata y/o its liberaciOn 

controlada modificada. Las formulaciones de liberciOn controlada incluyen 
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formulaciones de liberatiOn moditicada incluyendo Is liberation retardada, sostenida, 

por pulses, controlada, dirigida a pragramada. En Is Patente de Estados Unidos N? 

6.106.864 as described tormulaciones de liberation modificada adecuadas pace los 

fines de Is invention. En Vorma or at Pharmaceutical Technology Online, 25(2), 1-14 

5 (2001) pueden oncontrarso detalles do Was tecnologIas de liberation adecuadas 

tales como dispersiones do site enorgia 
y 

particulas osmaticas 
y 

recubiertas. En el 

docuniento WO 00135298 as describe el uso do on chicle para canseguir Is  liberaciOn 

controlada. Come ahernativa, on conipueslas de Is invenciôn pueden tormularse 

conio Un sOlido, seniisOlido 0 lIquida tixorOpica pare administraciOn coma Un depOsito 

10 implantado que proporcione Is liberaciOn nioditicada del compuesto acted. Los 

ejemplos de estas tormulaciones incluyen stents recubiertos can farniaco 
y 

niicroesferas de PGLA. 

Como alternative, los compuestas pueden administrarse a un animal no 

hurnano con el pienso y, para esle fin, puede prepararse Un aditivo 0 preniezcla 

15 concentrado pairs niezolarse con at pienso normal del animal. 

Los conipuestos do Ia invenciori tienen utilidad an el control do plagas de 

artrOpodos. En particular, pueden usarse en lost tempos de Is mecllcina veterinaria, 

cria de ganada 
y 

el niantenimiento de Is salud pUblica: contra artrOpodas que Son 

parasitos intornos 0 externos de vertebrados particularnierile do vertebrados de 

20 sangre caliente, incluyendo el ser humano 
y 

anirnales domOsticos tales como perros, 

gatos, vacas, ovejas, cobras, caballos, cerdos, ayes 
y 

peces. Ademas, an el tempo 

del control do plagas vegetales, plagas que habitan on el suelo 
y 

ones plagas 

ambientales. 

Las coniposiciones liquidas de esta inventiOn, aderTlàs do lost aplicaciones de 

25 usc agrIcola normales, pueden usarse por ejemplo pare tratar sustratos 0 sitios 

infestados o susceptibles do intestacion par arftOpodos in otras plagas controladas por 

compuestos do esta inventiOn) incluyendo edificios, Areas do alniacenamiento 

procesamienta interiores o exteriares, contenedores 0 equipos 0 agua estancada 0 

corriente. 

0 Todas estas dispersiones 0 emulsiones acuosas D mezclas de pulverization 

pueden aplicarse per ejemplo, a cultivos por cualquier medio adecuado, 

principalmente par pulverizacion, an proporciones que generalmente son del orden de 

aproximadamente 100 a aproximadamente 1.200 litros de mercia its pulverizatiOn por 

hectarea, pero pueden ser superiores o interiores (par ejemplo volumed bajo 0 

35 ultrabajo) dependiendo do Ia necesidad 0 tecnica do aplicaciOn. Los compuestos 0 



31 

coalposiciones de acuerdo con Is invencion convenienteniente se aplican a Is 

vogetaciOn y, an Particular, a las raices U holds qua tienen plagas qua SC desean 

sjirninar. Otro metoda de aplicacion de as conipuestos 0 composiciones de acuerdo 

con la ,rivencion as p0, quil as decir, Is adciOn de one iorniuraciOn qua 

5 conteM at ingrediente activo at gua de nego. Este riego puede Bar rn tiego pot 

aspersion para los pesticides toriares 0 puede ser un riego del suelo 0 subterraneo 

Para los pesticides del suelo 0 pare pesticides sIstØmicos. 

Las suspensiones concentradas, qua pueden aplicarse por pulverizaciOn, Be 

prepared de nianera qua produzcan un producto fruido salable qua no sediments 

10 (molienda find) y qua riormalmente conteriga de aproximadamenls 10 a 

aproximadamente 75% an peso de ingredients aclivo, de aproximadamente 0,5 a 

aproximadamente 30% de agentes tensioactivos, de aproximadamente 0,1 a 

aproximadamente 10% do agentes tixatrOpicos, de aproximadamente 0 a 

apvoxcmadamen%e 30% de adiTh,os adl tales como agentes antlespumantes, 

15 inhibidores de la corrosion, estabilizantes, agentes pare mejorar Is perietracion, 

adliesivos y, coma vehiculo, aqua o Un liquido oranico on el qua or ingredients activo 

as poco soluble a insoluble. Algunos soridos organicos o sales inorganicas pueden 

disajverse an el vehiculo para ayudar a iropedir la sedimentacion 0 conlO 

anticongelantes pare el aqua. 

20 Los polvos humectables (0 po!ios para pulverizaciOn) nomiarniente se 

preparan de asma qua tontengan de aproximadamente 10 a aptDximadamenle 80% 

an peso de ingrediente activo, de aproximadamente 20 a aproximadamente 90% do 

un vehiculo solido, de aproximadamente 0 a aproximadamente 6% de on agents 

huniectante, de aproximadamente 3 a aproximadamente 10% de un agente de 

25 dispersiOn y, cuando sea neoesario, de aproximadamente 0 a aproximadamente 80% 

de uno a road estabiizantes y/u otros adith,os, tales comb agentes pare avudar a a 

penetraciOn, adhesivos, agentes antiaglomerantes, colorantes a similares. Para 

obtener estos pQtvos I’umectab(es, el ingreiente 0 ingredienkes atbyos Be cnezdan 

minuciosaniente an on mezclador adecuado con sustancias adicionales qua pueden 

30 impregnalse same a cargo porosa y as trituran LIsandQ on molino u otro triturador 

adecLjado. Esto produce port/os humectables, cuyas capacidades de humectaciOn 

suspensiOn son ventajosas. Pueden suspenderse an aqua pare dar cualquisr 

concentracion deseada y esta suspension puede erTiprearse de nianera muy vantajosa 

an particular para aplicaciOn al follaje de la planta. 

35 Los ’qrªjlLJlos dispersabtes  an aqua (WG (grÆnutos que Se pueden dispersar 
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fÆcilriiente on agua) trenon composiciones due son sustancialmente parecidas a las de 

los povos humectabes. Pueden preperarso per granulacion de formuJaciones 

descrites Use los polvos hunleotables, par una via hL)meds (poniondo an contacto el 

ingrediente activo finemente dividido con ’a cargo merle 
y 

on poco de ague, par 

eempo, de I a 200/o an peso, o con one souciOn acuosa do on agente dispersante 0 

aglutinante, seguido do second 
y 

ternizado) 0 par una ruts seca (compactacion 

seguido do triluraciOn 
y 

tamizado). 

Las propooiones 
y 

coocent,aoones de as composiciones lorTiluladas pueben 

varier de acuerdo con el niØtodo do apJeaciOn o Ia naturalaza do as cornposFcionos 0 

su usa. En terminos generates, las composiciorles pars apicsciOr1 pare el control be 

plegas de artroprodos, nematodos do p(arttas, hekll(fltos apVOtCZOOS, nocma{men%e 

conhienon do aproximadamente 0,00001% a aproxFniadamento 95%, mas 

particularmonte do aproximadamento 0,0005% a aproxirnedamente 50% an peso do 

one a map compuestoa be formula (F), 0 sales pesticideniento aceptab!es de as 

mismas, o do ingredientes activos totales (Os door, el compuesto de formula (I), 0 una 

sal pesiicidamente acoptable del mismo, junto con: otras sustancias toxicas para 

artropodos 0 nernatodos do plantas, antihelrTlinticos, anticoccidialos, sinØrgicos, 

oligoerornentos 0 ostablizantes), Las composiciones reales emploadas 
y 

SLJ vejocidad 

as aplicacion as seeecionaran one consoguir at eeoto 0 elected; doseadas par el 

granjero, ganedero, medico o veterinarlo, operand do control de pages U and persona 

especiarista an Is tØcnica. 

Las co�tpuestos de Is nwncón tambØn %ienen u%iJidad an & control be pages 

de artrOpodos be plantes. El compuesto activo generelmente Se aplica al locus an el 

quo as desee controlar Is infestacion de artrOpodos an mid proporciOn de 

aproximadaniente 0,005 kg a aroximadamente 25 kg do compuesto active, pci 

floctàres (ha) de locus tratada, preteriblemente de 0,02 a 2 kg/ha. En condiciones 

insoles, dependiendo do Ia plaga a controlar, una proporciOn manor pLiede proper una 

protocciOn adecuede. Par otra parte, las condiciones climaticas advesas 
y 

otros 

lactates pueden rsquenr qua or ingredients activo as use an mayores proporciones. 

Pare Is aplicaclOn faller, puede usarso una proporcion de 0.01 a I kgTha. 

Preforiblernente, al locus as Is  superhard do Is plants a at sustrato qua rodea Is 

pJanta a tratar. 

Los compuestos do Is invencon tienen Un valor particular on p1 control do 

artrOpodos clue son porjudiciales, Se oxlienden 0 actUan come voctores de 

enfermodades an el 5cr humane 
y 

an enimales dornØsticos, par ejemplo, los 
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mencionados anteriorniente an este documento y, mas espacialniente, an of control 

de garraptas, Æcaros, piojos, pulgas, mosquitos 
y 

mosoas picadores, molestas 
y 

qua 

producen mysis. Son particularmente (jtIles an of control do artrOpodos qua estan 

prostrates dentro do anirnejes hospedadores dornØst(cos C que Se S(Lnen%an 80 0 

sabre Is pie1 o sLiccionan Is sangre del animal, pare ouyo fin pueden adrninistrarse pot 

via oral, parentorar, percutÆnea 0 toppa. 

Tarnbien son valiosos on Is prolecciOn de Ia niadera (Ærboles an pie madera 

Island, convertida, alnacenada a estruc%ural  use a%aqLe por mosoas Mona, 

escarabajos a termites. Tienen apricaciones an to proteccian de prodLlotos 

10 almacenados tares como grarlo, frutas, frutos secos, especias 
y 

tabaco, ya Sean 

enteros, molidos 0 transforniados an productos, del ataque par polillas, escarabajos 
y 

caros. Tambien so proe9en productos animaes alniacertados tales como pie) peio, 

land 
y 

cuero an forms natural a convertida (par eernpPo, como alfombras a Was), dol 

ataque par palillas 
y 

escarabajos; taryiblen Se protege Is came y of Cascade 

15 almacenado del ataque par escarebajos, Acores 
y 

niDscas. Las composiciones sOlidas 

a !cquidas para is ap%cacion ¶Opica an Is madera, productos alrnacenados a artioulos 

domØsticos norniarmente contienen its aproximadamente 0,000051/. a 

aprDximadamente 90%, rnAs particularmente de aproxiniadamentc 0001% a 

aproximadaniente 10% an peso its one 0 niS compuestos its formula (I) o sales 

20 pesicidamnIe aceptables do los misrnos. 

La presents invencidri tambin as re�ere a un rnØtodc pars lini atniniales 

con buena salud quo comprende Is aplicaciOn at animal del canipuesto do tOrniula (I) 

one sal veterinariamente aceptable. El objetivo de lal limpieza as rcducir 0 elinhinar Is 

inlestaciOn de sores numerics con parÆsitos quo lleva 01 animal 3? mejorar of entomb 

25 an of quo habitat’ (as sores hurnanos. 

Los conipuestos do Is invencion tienen utilidad an el control its pages do 

artropodos. En particular, pueden course on los campos its Is medicine veterinaria. Is 

cria do ganado 
y 

at mantenimiento do Is salud publica: contra arlrOpodos plie son 

pat05 
intemnos C externos ia vrn%ebrados, paflituaTniente vertebrados do sangre 

30 caliente, incluyendo el ser humane 
y 

animates domØsticDs tales coma perms, gatos, 

vacas, 01 cobras, caballos, cerdos, ayes 
y 

paces, par ejemplo of genero Acariria, 

incluyendo garrapatas (pm ejemplo, lxodes spp. Boophilus spp. par ejemplo 

fluaphilus rricppi Ambryomma spp., -gaIomrna spp., Phipiosplialus sea. par 

ejemplo Rhipicephalus appendiculatus, Haeniaphysalis sea., Dermacentor our., 

35 Omithodorus app., (par ejemplo Ornithodorus moubata), Scares (par ojernplo 
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Damalbila app. Dermanyssus galhnae, Sarcoptes app. per ejemplo Sarcoptes scabiel, 

Psoroptes app., Chorioptes SPP., Demodex app. Eulrombicu!a app.); DFplera (par 

ejerTipPo Added spp., Anopheles spp., Muscidae spp., par ejemplo Sto(noxys carcitrails 

y r-4aematobia irritants, Hypodermal app., Gastrophirus app., Simulium spp.); -Jemiptera 

5 (par ejempo Triatoma spp.); PhthiraçkeTa (poT ejempo Darnalinla sop, LinogflathtJs 

sppj; SphonapIora (par ejen1po Ctenocephalides spp; Dictyoptera (par ejemplo 

PerpIaneta spin, SlatelFa app.) e Hymenoptera (par ejemplo Manomorium pharaons). 

Para evitar curds, las reterencias on este docurnento al tratarniento" incluyen 

reforencias al tratamiento curative, paliativo y prothÆctico, las referencias al control’ 

10 (de pavÆsts y10 plagas, etc.) roduyen Ia dcstnjeciOn, repelencia, expulsion, 

incapaoitaoion, detencôn, eIicninaoión, a(ivic, rninimzo6n y e,,adcaci6n. 

Para riledir las actividades biolOgicas do los compuestos reivindicados, as use 

Is investigaciOn do ahmentaciOr de pulgas a traves de una membrane. El ensayD 

implica Un ensayo in vitro contra Ctsnocephakdes feb/s rearizado de acuerdo con or 

15 aiguiente procod}miento general. 

So cuffivan pulgas in One osando sangre do perro. Sc recOgeron 25-30 

Ctenocepha/ides fells (pulga de gate) adLiltas y as pusieron an una camera do ensayo 

(tuba do poliestireno de 50 ml con una malla do nylon fins quo sellaba el extremo). So 

preparO sangre do perro citrada aæadiendo solLjciOn acuasa de ciliate sodioa 10 mm, 

20 20% ply, 20 9 de citrato sOdico an 100 ml de ague) a sangre do perro (250 mO. Los 

conpuestos de ensayo so thsoh,ieron an dnietilsuIfxido para der una sojucion riladro 

do trabao do 4 mg/ml. La solucion matte (12,5 4p Sc aMdiô a sangrs do perro ot,ada 

(5 nil) pare der una caricentracidn do ensayo inicial do ID xgImr. Pars el ensayo a 30 

’g/nil, as prepararon souciones rnadre do trabajo do 12 mg/mI. 

25 Se puso sangre do perro citrada quo contents el compuesto de ensayo (5 ml. 
a 

I 10 pg/rn) on una taps do place petri do plastico, quo so rnantuvo a 37C an una 

I 
superticie caliente. Se puso parat(lm sabre el extrerno abierth para formaT one 

ruembrana tirante para quo las pulgas so aJrnentaran a su traves. La camara do 
I ensayo quo contenia as pulgas so puso cuidadosamento score Is membrane do 

30 paratilm y ’as pulgas comenzaron a abmentarse. 

I So dejó quo  Jos pulgas as aimentaran dLjrante 2 horas y despLiØs as retiraron 

(as cÆrnacas do ensayo y so almacenalon durante una noche a temperature ambiente. 

So observaron las pulgas y Se registrO or pQrcentaie do pulgas muortas. (ss 

compuestos activos a jo ig/rnl Se emlsayaron a deals iriferiores. En of case do as 

35 molecujas activas, Se repitioron 4 respuestas a dogs puntuales (Ia. 3, I 03, 0,1 
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Mg/ml) n5. Los datos Se representarori para genera, vajares de DE80, 

Todos as compuestos egmp1icados do a ptaserite invendion qua so 

ensaysrorl lieren values do 0E80 pare pulgas menores a iguales a 3 a diferencia do 

ros composites comparadores revejantes de Is tOcnics anterior, par ejemplo, 

5 cornpuestos do 3-ciano-5-amino arilpIrarol an los quo hay un hsrOgeno an el aiiillo de 

4-ciclopropilo descrfto en el documerfto W098124767. Par eernplo, at 5-ai 

ciano-4-(2,2dibromocrclopmpil)-I-(2.&diciorotenil4-tr[fluorometil)-pirazoI era inactive 

an Is  investigaciOn de DEt de pulgas deacnita anteriormente a 30 tg/mJ. 

En Los sguientes deatIes experrneni Joe ôatos de Jos espectros do 

10 resonanca magnetics nuclear as  obtuvieron usando espectrOrietros Varian Inova 300 

Varian Incise 400, Varian Mercury 400, Varian Unityplus 400, Broker AG 300 MHz 

Bm)er AM 250 MHz a Varian T60 MHz, siendo coherentes [as desplazamientos 

quirnicos observados con as estructuras propuestas. Los datos de os espee%Toe do 

masas so obtuvieron on on Finnigan Masslab Navigator, on Fisons ristnjment Trio 

15 1000 a on espectrOmetro HeIetl Packard GGMS System Modelo 59/I. Los ones 

catoulados y obsetvados we as titan as netieren a la composition Isotopca de manor 

mesa. I-PLC signifies croniiatogratia liquids  de alta resoluciOn. Temperature, ambente 

Se retiere a one temperature de 20 a 25C. 

Ejemplo I 

20 5-amino-I -(261-pentaftuorottenifl-442,241tuoro-1 -(tTuorome%ll)ciclopropi)-- 

1 H-pirazoI-3-cartonitrilo 

A one solucion de Is PreparatiOn I (62 Jug, 0,12 mmol) an metanal (10 niL) So 

I aadi6 Æcido p-touenosuWOnica (0.5 g, 2,63 nimnol) y a mazda de reacciOn as 

cajeritO a retlujo durante one noche. La mercia do reaccion as vertid an una soluCidn 

25 saturate Jo hidrogeriocarbonato sOdico (50 ml) y Is meacla resultants as extrajo con 

acetato do etFia (2 x 20 mJ). Los exfractos combjnados Se secaron (M9SO4) y so 

concentration at vacc. El producto bruto Se dsoio en aceIon%tiLo (1,5 ml) y aqua (0.9 

nil) y Is soucjOn as purificO par crornatografia liquids prepsratva automatizada 

(sistoma Gilson, colunina Phenonienex LUNA CIS (2) do 150 mm x 30 mm) usanda 

30 on gradienle do agua:acotonitnilo Joe 45:55 a 5:95] Las tracciones apropadas Se 

combinaron y Sc concentraron al vacIo para dar el compuesto del titulo racØnnico (22 

mg). 

MS (ES): Ni [MI-i#J 523,2; Is  mass esperada pars GI4HOCl2FION4S + H as 523,0. 
l4 RMN (GDC(: 2,05 - 2,20 (IH), 2,42 - 2,5SIH), 3,83 - 39 (2H), 78J - 7,%(2m) 

35 Er Ejemplo racernico 1 Se disolviO en etanojmexano (2:3) y los enantiOmeros Se 
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separaron par cromatografia Ifqulda preparativa aLjtornatizada (sistema Gilson, 

columns Chiralcet OD, c0urnna do ID in,, 250 x 20 rnni do Dl) usando etarlollrlexano 

[5:95) come lase rrOvil. -as fraccones apropiadas so corilbinaron y So corcenIrarOn 

pars par dos productos enantjomericamerlte enriquecidos 9emp(o lay EempIo l. 

S Ejernplo IS: MS (ES): MW 523,0, CI411602FION4S + H requiers 5230. HPLC: 

(alsioma Gilson, colLJmna Chrrsrcsj 00 do 250 x 20 mm de Dl, 10 pm), etanolmexano 

[5:951, tiempo do retencton 10,73 mm, pureza enantomermca do 100% Eempo lb; MS 

(ES): MI-V 523,0, C14H6Cl2F10F’J48 -- El requiere 523,0. HPLC: (sFstema Gilson, 

corumna chiralcol 00 de 250 x 20 nip, do D, 10 pm), etanop/hexano 5:95], liempo do 

LU metencan 12,23 mm, pureza enanmomericade 1000/’ 

EiernDIo 2 

5- amino -1 -[2,6-dicloro-4-(trifluorametil)fenip]-4-(2,2-difruoro-1 -(trjtluorometil)ciclopropil]-

I f-pIraZO(-3-Carboni%TmIO - 

A one solución de IS PreparaoiOn 2(234 mg, 0,45 niniol) an metanoj (10 ml) so 

15 IS anadiO Æcjdo p-tolusnosulfOnjco (500 mg, 2,63 rnmol) y In mezola do readidifin as 

caenko a refluo durants one noohe. A IS mezola de reacciOn Se le anodic acetato do 

Spin (100 mJ) y la fase organca so separO, so IavO con one soluciôn saturada do 

hidrogenocarbonato sOdico (2 x 100 ml), se seco (Mg504) y Se concerltrO al vacfo. El 

residua as purThcO par cromatograoa an colunina (sihce, 20 9), eluyendo con 

20 diclorometano/pentano (2:11. Las fracciones apropiadas so combmnaron y Se 

concentramon para dar el compuesto del titulo racemico (1(f  119) an forma do Un 

SoJIdo arTlarilro palido. 

MS (ES): M/Z (1465,1 ; La masa esperada pare 015N6C12F8M4 . H as 465,3 ’H 

RMN (CDCJ3): 2,05 2,20 (1 H), 242 253 (I H), 3.86 - 3,95 (21-I), 7,74 - 7,79 (2H) 

25 El Ejeniplo racemico 2 Se disolvjO an etanDr/hexano (1:1) y lad onantiomeros so 

separaron per crornatogratma liquida prepavatmva automatmiada (sistema Gison, 

columna Chiralcel OD do 250 x 20 mm do DI, 10 pm) usando etanol4iexano (1:9] 

come lose mOvil. Las frecciongs apropiadas as combinaron y Sc concentrarOn care 

dat dos productos enankiomeriamnte ernquocidos Ejempk, 2a y E)emnplo M. 

30 Ejernplo 2a: MS (ES): MW 464S, C15H6012F8N4 + H requiem 465,0 

HPLC: (sistema Gilson. colurnna Chiralcel 00 do 250 x 20 mm do Dl, 10 pm), 

stanouhe)ano çI:9), %iempo do TotenciOn 12,09 mm, pureza enantiomØrIca 99%, 

isOmero (-). 

Ejemplo 2b: MS (ES): MH 464 8, CI5HGCI2F8N4 H requFere 465,0. HPLC: 

35 (sslema Gilson, colurnna Chiralcel 00 do 250 x 20mm do Dl, 10 pm), stanol,liexano 



[1:9], tiempo de retenoiOn 1463 m(n, purea enafltLom&ica All 100%, Lsómero ç4). 

De igLJa! forma Be prepararorl: 

EiemDlo 3 

5- amino -I .[2,6-dlcloro4-(tritluoromelil)fenhl]-4-(1,2,2 trifluorocieloprom)-1 H-pirazor-3-

carbonitrilo; a partJr del compuesto de Ja PreparacEon 3 (22 mg 0,047 rnn10) para dar 

et compusto do! tituro (9,4 mg). 

MS (ES): MR MH.I 4151- ’a mesa esperada Also 0I41-16C12F6194 + H as 

415,0 ’H RMN (GDCJ3): 2,16 - 2,27(21-0, 4,02 - 4,12 (211), 7,76 - 7.80 (21-1) 

jemplo 4 

10 5 - amino -i -[2,6-dicIoro-4-(trifJuorometifenil]-4-(pentafIuorooiclopropil)-1 H-plrazol-3-

caTbOnlnlo; a partir de( CorTipuesto do Is PreparaciOn 4 (32 mg, 0.063 mriiol) pare dar 

8J conipuesto del tftulo (ID mg). 

MS (ES): IWZ (Mr-I.] 451,1; Is mesa esperada parrot 014H4C12F8N4 * H as 

451,0 

15 II RMN (CDCI): 4,16-4,24(2H), 7,77- 7.81 (21-) 

Elemplo S 

5-amino-4-(2,2-thcroro-I -fluorocio!opropi!)-1 -[2,6-diororo-4-(trifluorometil)fenhll-1 H-- 

pirazol-3-cwbonilri1o; a part(r del compuesto de Is PreparaciOn 5 (29 119. 006 mniol) 

paca dar at compusto de( tuIo 5 nlg) on forma de Un soJdo tilanco. 

20 MS (ES): MR [MH+j 446,8; Is mass esperada para CI4H6CI4F4N4 + H as 

447,0. ’H RMN (GDCI3): 2,25 - 2,34 (11-I), 241-2,41(91). 4,09 - 4,18 (211), 776 - 7,80 

(2H) 

EiempIo6 

I 5-ani(no-1 -12 ,6-dc oro-4-pentatl uorotIotenIl)-4-(pe ntat) uorociclop ropil) I H- pJ razol -3-

25 catonitrilo; a partir del compuesto do Is PreparaciOn 6 (40 mg, 0.07 morel) pare dar el 

I compuesto del titulo (20 mg) on forma de Un sOlido bJanco, 

MS (ES): MR (MK-+] 509,2; Ia rnasa esperada lead C13H4C12F10U4S ,- H es 
I 

509,0. H RMN (CDCI3): 4,16 - 4,22 (2H), 7,91 - 1,93 (21-) 

Elempro? 

30 5-amino-1 -(2,6-dicloro-4-pentafluorotiofenil]-4-(1,2,2-trif!uorocoropropil)-1 H-pirazol-3-

carbonhtrilo; a partir del compuesto do (a PreparaoiOn 7(92mg, 0,17 mniol) para dar el 

compuesto del t(tulo (4 119). 

MS (ES): JWZ [MH+J 4729; Is mesa esperada para CI3H6Cl2F8N4S + Ii as 

473,0- ’H RMN (God3): 214 - 227 (211), 4,05 - 4,14 (21-I), 7,89 - 7,92 (21-1) 

35 EIemplo8 
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5-amino-1 -12,6-dialoro-4-(tæfluorametil)tenil]-4-[l -(dJfIuorometir)-2,2-ditluorocicIopropil- 7 
I H-pirazo-3-carbonitrilo 

P, una soh)dÆn de a Prepa,adon 23 (4.0 g, 8,0 mmol) an 1,4 distorts  (50 ml) 

as Is aadieron melanor (5 ml) y acido clotidrico (all 0% on aqua, 5 ml). Dospues. Is 

S mazda de reacciÆn so catento a (et(L40 ducante 4 h A is fliezota as Teaccion See 

anadiO urla solucibn acuosa saturada de bidrogenocarbonato sOdico y Is taso acuosa 

as separó y Se exirajo con acetato de etilo (3 x 20 ml). DespL’es, las Issues orgØnicas 

combinadas Se session (MgSO4) y Se concentraron at vapid. El residun so putifico pot 

cromatogratia on columns (sihce, 70 g) con on gradieæto do elucion do star do 

10 petrOleo:Łter dietilico [de 1:0 a 0:11 Las fraccione5 apropiadas Se combinaron y as 

concentraron pars dar el Ejemplo 8 racØmico (3,2 g). 

MS (ES): M/Z (MH+] 448,9; Is mesa esperada para Cl 5H7C12F7N4 * H as 

4470. H RMN (CDC13): 2,04 - 2,11(1 H), 213- 2,20(1 H), 3,82 - 3,90 (2H), 5,63 - 5,89 

S (IH), 7.73-7,79(211) 

15 El Ejemplo racemico 8 (88 mg) so disolvid an etanolmexano (1:1) y los 

enant(ómeres as  separmon pot oromatogialca liesdat pleparativa athornalizada 

(sistema GJlson, columns ChiraJcel 00 do 250 x 20 mm de Dl, 10 Mm) usando 

etanoimexano (2:61 come lose may11. Las traccionea apropiadas as combinaron y so 

concentration pairs dar el Ejemplo 8a (40 mg) y el EjerTiplo Sb (40 mg). 

20 Ej@mpo öa: MS (ES): Ml-1 446,8, 015H7C12F7N4 + H requiere 447,0. HPLC: 

(sistema Gilson, columna Ctiiralcel 00 de 250 x 20 man do Dl, 10 xm), etanoVtlexano 

2:81, tiempo de relenciOn 7,3 mm, pureza enantiomOrica do 100%. 

Ejomplo Sb: MS (Es): MH 446,8, CI 5H7C12F7N4 + H requiere 447,0. HPLC: 

(sistema Gilson, columns Cliiralcel 00 do 250 x 20 min de Dl, 10 nm), etanoiThexano 

� 5 12:81, tIempo do retencmOn 17,4 mm, pLlreza eflantiomOrica do 100%. 

ElomplO 9 

5arn(no-1 12,6-dcoTo-4-lTi1uorornelI)leni)-4-{22-ditluorooiclopropil)-1 H-pirazot3 

carbonitrilo 

A una sotución do (a Preparacton 31 (SW cg, 1,40 mai y tluoruro sodico c4,0 

30 11g. 0,12 mmol) on tolueno (0,8 ml), a 1009C, as Ic animist 2,2-dffluoro-2-

(tluorosultonil)acetato de trimetilsililo (700 mg, 2,8 nimol) durante Un periods do I 

usando una jeririga. DespuM, Is mezcla de reaction as calentO a reflujo durance 1 h. A 

Is mezola de reacciOn entriada so Is aadio siljce y Is soluciOn so coricentrO al vaclo. 

La mezora de productofsilice as purmticO parcialmente pot oromatografia an columns, 

35 eluyendo con star dietilico/hexano [1:11 y as fracciones quo contends el producto as 
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corlcentrarDn al vacio. AJ residue so le anadieron ,Tletano! (5 ml) y âcido clorhidrico (2 

N, 5 ml) y la mezcla do reaccior so calento a reflujo durante 6 h. La mercla de 

reaccion so concepitro al vacio y el residue so repartiO entre eter diet’lico y agua (20 

ml). Las dos capas 50 separaron y Is capa organrca so secO (M9904) y so conoentrO 

5 al vac o. El residua Se purificO por cromatografia an columns con un grad[ente de 

eluciOn do eter dietilico:hexano [de 1:2 a 1:13. Las fracctnes apropiadas Se 

combFnarnr’ y Se cencentraron pars dar el Ejeniplo 9 (96 my) an forma de Un sOlido 

blanco. 

MS (ES): Ma [MI-li-J 397,1; ]a mesa esperada fare CI4I-17C12F5N4 + H as 

10 3970. i-I RMN (ODd3): 1,74 - 1,83 (I H), 1,95 - 205 (112,44 - 2,56 (113,72 - 3,84 

(21 7,76 - 781 (211) 

Do iguar forma quo an el Ejenipro 2 Se preparO: 

Ejemplo 10 

5-amino-4-[2,2-ditluoro-1 -(triftuorometil)ciclopropilj-1 -[2,6-difluoro-4-

15 (trifluoromotil)fenil]-1 H-pirazol-3-carbonFtrilo; a partjr del cortipuesto de is PreparacEOn 

10 (250 my. 0,51 mniol) fare dar of compuesto do] titulo (II rug). 

MS ES): M?Z [MH-f-J 433,0; Ia masa esperada para 0151ON4 * H as 433, 1. 

’H AMN (CDCI3): 2,02 - 2,09 (212,29 - 2,42 (114,63 - 4,76 (117,30 - 7,37 (2H) 

Do igual torma quo on of Ejemplo 8 Se prepararon: 

20 EjemploIl 

5-amino -I -12,6-dicloro-4-perltatluorotioterlill-4-[1 -(difluorornetiQ-2,2-difluorociclopropilj-

1 H-pirazol-3-carbonitrilo; a partir del compuesto do Is Preparacion II (655 my, 1,17 

mmml) fare dar el conipuesto del titulD racemico (284 mg). 

MS (ES): M,7 [Mi 5049; ’a mass esperada para C14H7C12F9N4S + H as 

25 505,0. ’H RMN (Cl 2,00 - 2,09 (11 2,12 - 2.20 (113,87 - 3,96 (215,61 - 5,90 

(I HI, 7,88 -7,91 (21-1) 

El Ejemplo racemico II so disolvid on etanol/hexano (1:1)1 los enantiomeros 

Se separamin par cromatografia liquids preparativa automatizada (sistema Gilson, 

columna Chiralcel OD Is 250 x 20 urn do DI, 10 gm) usando etanol/hoxano [2:81 

30 como tess mOziI. Las tracciones apropadas Se corubinaron y as concentraron are 

dar doe productos enantjomericamente enriquecidos Ejemplo I lay Ejemplo I lb. 

Ejemplo Ila: MS (ES): MW 504,9, CI414702F9N4S + H requiere 505.0. 

HPLC:(seems Gilson, coluruna Chiraloel CD do 250 x 20 mm do Dl, ID u1i), 

etanoimexano [2:8], tiempo Jo retenciOn 6,40 ruin, pureza erlantiomØrica de 100%. 

35 Ejemplo I Ib: MS (ES): MH 501 0141-17C12F9N45 H requiem 501 
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HPLC: (sistema Susan, columna Cbiralcej OD de 250 x 20 mm de DI. 10 JIll), 

etanolThsxanc [2:81, tiempo de cetenciOn I3,&9 mm. pureza enar,tiofllØ&a d 100% 

Elemplo 12 

5-am(no-4-1 -Ictocołluoco et3-2,2-duorociclop,opI}-1 -[2.6-thcoro-4-

5 (trifluorometil)fenil]-1 H-pirazor-3-ca,bonitrilo; a par-jr del compuesto de Ia PreparadOn 

12 100 mg, 019 mmo) paTa der el compuesko del tituo racerilico (20 mg). 

MS (ES): MIZ MH-r] 4628; la masa esperada para 0I5H7C3F6N4 + H as 

4630. I-i RMN (CDG13): 2,03 - 2,11 (1 H)  2,16 - 2,25 lii), 384- 3,95 (2H), 6,02 - 6,16 

(1 H), 7,73-7,80 (211) 

in El Ejaruplo racemico 12 so disolvio an etarlollhexano (1:1) y los enantiOmeros 

Se separaron per cramatografia liquida preparativa automatjzada (sistema Susan, 

columna Chiralcel OD de 250 x 20 mm de DI, 10 Lm) usando etanoItlexano [2:8] 

come false movul. Las fracciones apropiadas Se ccnlbinaron y so cancentraran para 

Sdar dos productos enantiomericamente enriquecidos, Ejemplo 12a y Ejemplo 

15 Ejemplo 12a: MS (ES): MH 462.9, C15117013F6N4 + H requiere 463,0. HPLG: 

(sistema Gilson, columna Chiralcel 00 de 250 x 20 nm de DI, 10 Mm), etanol/hexano 

2:8], tiempo de retencjOn 7,07 mm, pureza enantomerica do 99%. 

Ejemplo 12b: MS (ES): MH 462,9, G15H7C13F6N4 H requiere 463,0- HPLC: 

(sistema Gilson. columna Chiralcel 00 de 250 x 20 mm do DI, 10 Mm), etanolThexano 

20 [2:8], tempo de retericiOn 2144 Min, pureza enantiomerica de 100%. 

Eiemylo IS 

5-amino-I -[2.6-djcloro-4-(trwluorometil)fenil].4-il -(difluorometil)-2,2,3,3-

tetrafluorociclopropil]-1 H-pirazoI-3-carbonutrio; a partir del compuesto de Is 

PreparaciOn 13 (42 mg, 0,09 mmcl) para dar el compuesto del titulo (17 mg). 

25 MS (ES): VIZ [MH+1 482,7; Is mesa esperada pare C1511502179N4 H es 

4830. ’H RMN (CDCI3): 3,84 - 391 (211), 5,95 -6.24(1 H), 7,76 - 7,79(2K). 

Elemplo 14 

5- amino -I -[2,6-dicIoro-4-trutJuoroaletiI)feni]-4-12,2,33-tetrafIuoro-1 - 

(tritluorometir)oiclopropull-IH-piraznl-3-carbonitxilo; a part del compuesto do Is 

30 PreparacFOn ¶4(7mg, 0,01 miller) pairs darer compuesto del tItulo (4 fig). 

MS (ES): VZ i!AH+j 500,9; is mass esperada para CI5H4C2FI0N4 + H as 

501!0. 

Eerndo is 

I -[2,6-die 10 ro-4-(trufl ucromet i p)fen ill - 4 [2, 2-difluc co-I - (t ri I uoro metE I )dclDprop i 5-

35 (me%mino)-1 -f-prazo-3-carbonitrilo 
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A one solution del Ejemplo 2 (500 119, 1,08 mrnol) an ortolormiato de trietilo 

(13,4 ml) Se Is afladiO Æcido clorhidrico conoentrado (unas goods). Despoils, Is meSa 

de reacciOn as calentO a reflujo durante 2,5 Ii. La mezo’a de reacoiOn Se copicentra al 

vocal ye’ residue Se re-diSoIviO on tolueno y Se reconcentró (x 2), A una solution del 

5 residue en stand (Ia mtI, a 0°C Se is anadió botohdcuco sódico 90 my. 2,37 mmol). 

Despues, Is mezola de reaociOn so agto a temperature ambiente durante ma nacre. 

P  Is rnezca do reaccion as Is aadieron àcIdo acetico (0,5 nJ) y agus (ID ml) y Is 

mezcla $e exirajo con acetate de etilo (3 x 10 nil) Las foods orgÆnicas combinadas as 

secaron (M9SO4) y so concentraron al vaclo. El residuo Se purifico par cromatogralla 

10 an columns (siRce), c&gando an toluene y eluyendo con tolueno. Las tracciones 

apropiadas so combinaron y Se concentraron card dar el Ejemplo lb racervico (323 

nig). 

MS (ES): M/Z [MHi-] 478,8; Is mass esperada pace C161-18012F8N4 + H es 

479,0. H RMN (CDC): 2.07 -2,23 (IH), 2,42 - 2,58 (IM), 2.71- 2,76 31-1), 3,51 - 3,66 

15 (IR), 7,73- 7,77 (2H). 

El Ejemplo racemico 15 as disolviO an etanol/hexano (1:1) y as enantiOmeros 

so separaron per cromatogratia liquids preparativa automatizada (sistenia Gilson. 

columns ChFraloel 00 de 250 x 20 mm de DI, 10 pm) usando etanolThexano (1:91 

come lass mOvil. Las fracciones apropiadas se combinaron y as concentraron para 

20 dar dos productos enantiomericamente enriquecidos Ejemplo isa y Ejemplo 15b, 

Ejempo isa: MS (ES): 1 4Th,9, 0I6l-1BC2F8H4 H equere 479.0. HPLC: 

(sistenia Gilson, colurTina Chill 00 de 250 x 20 man de Dl, 10 mm). etanol/hexano 

:9), tiempo de retention 8,67 mm, pureza enantiomØrica de 100%. 

Ejemplo 15b: MS (ES): MW 478,9, CI 6H8C12F8N4+ H reqLliers 479,0. HPLC: 

� 25 (sistema Gilson, columns Chiralcel OD de 250 x 20 min de Dl, 10 rim), etanollhexano 

[1:9], tierripo de retencion 11,26 mm, pureza enantiomerica de 100%. 

De igual forma quo en el Ejemplo 8 Se prepararon: 

EjImmAO IS 

5-amino-I -F2,6-dicloro4-(tritIuorometoxOfenilJ-4-[2,2-ditJuoro- I - 

30 (trifluorometil)ciclapropil)-1 H-pirazol-$-carbonitrlo; a partir del compuesto de is 

PreparaciOn 15 (10 g, 1,86 mmol) pace dar el compuesto del titulo racemico (630 mg). 

MS (ES): M/Z MI-lI-I 480.9: Ia mesa esperada pars C151-1602F8N40 4- H es 

481,0. 1H HMN (CD0I3): 2,05 2,18 (11-), 2,41 - 2,52(113,87 - 3,95 (21-1), 7,37 - 7,40 

(2 H). 

35 El Ejemplo ranemico 16 as dSoIvó an etanot/hexano (I:i)y as enantidTnecos 
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Sc separaron per cramatografia Pkluida preparative automatizda (sistema Orison, 

colurnna Chfralcei 00 do 250 x 20 mm do DI, 10 Am) usando etanol4iexano 5:95] 

come lase mdvrl. Las fracciones apropiadas so combinaron y as concentraron pas 

der dos productos enantiomericamente eririquecidos EempIo isa y EempIo ISb. 

5 Ejeniplo 168: MS (ES): MW 480,9, C151-16C12E8N40 + H square 4810. 

HPLC: (sistema Gilson, colunina Cftraroel 00 de 250 x 20 mm do DI, 10 pm), 

etanol/hexano (5:951, tiempo do retenciôn 6.65 min, pureza enan%iDniAnca 99%. 

Ejemplo 16b: MS (ES): MH 480,9, CI5H6C’2F8N40 +H requiere 481,0, 

HPLC: (sistema Gilson, colunina Ghiraroej 00 do 250 x 20 mm de Dl, 10 prTl), 

10 etano&hexaro S:9S1, tienipo do retenciôn 9.91 mm, pureza enanliomerca do 1000%. 

Ejempro 17 

5-amino-I -[2,6-dicPoro-4-(tritluorometoxfonij-4-fl -(djflLlororrletil)-2,2,3,3-

tetrafluococcIopTopl-1 H-prazol-3-carbonitriD; a parlir del compuesto de Ia 

PreparaciOn 16(50mg, 009 mITloP) pare dam el compuesto del titulo (10 mg). 

15 MS (ES): M/7 MH+] 498,9; Is mesa esperada para C15H502F91440 + H as 

499.0H RMI4 (CDCI,): 3,66 - 3,91 (2H), 5,95- 6,23 (IH), 738- 7,40 (219). 

Elemplo 18 

5-amino-I -E2,6-dFcroro-4-(thfluorometoxi)fenirl-4-(l -(diflLorometil)-2,2-

ditiuorociclopropifl-IH-pirazol-3-oarbonitrilo; a partir del compuesto do Is PreparaciOn 

20 17(3,69,7,0 mmol) para darer compuesto del tilulo racemico (3,0 9). 

MS (ES): Wi [MH+] 463,0; Ia mesa esperada pans G15H7C12F7N40 + H as 

463.0. ’H LOAN (COd3): 2,00 - 2,08 (11-0 2,10 - 219 (IH), 382- 4,00 (2H), 5,60 -5.90 

(11-), 7,35-7,40 (21-), 

El Ejernplo racemico IS as disolviO an etanolmexano (1:2) y led enantiOmeros 

25 Se separaron per oromatogratia liquida preparative autoniatizada (sistema Gilson, 

columns Chirelcel OD de 250 x 20 mm do DI 10 Amn uando etanolihexano tl:9) 

coma face rnOvii Las tracciones apropiadas as combinarorl y so conoentraron pare 

entrees produotos erlantiomOricamento enriquecidos Ejemplo 18a y Ejeniplo IBb. 

Eiempo 
18a MS (ES): Mi-c 463,0, 01514101 4 H requiere 403.0. 

30 HPLC: (sistema Gilson, columna Ciliralcel CD do 250 x 20 mm do or, ID pill), 

etarior/hexano 1:9], liempo do rotenciOn 13,35 mm, purera enantiomerica 99%. 

Eempo 
lBb: MS ES): MU 463,0, C1517Cl2F7N40 H reqLiIere 4630. 

HPLC: (sistema Gilson, coILJmna Chiramcel CD de 260 x 20 mm do Or, iD prTl), 

etarior/hexano 11:91, tiempo de retenciOn 31,58 mm, pureza enantiomOrica de 100%. 

35 iempIol9 
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5-amino-i -(2,6-dicIoro-4(tciluorometL enhl]-4-[2.2-thuuoro-1 -(luoromeTh)ccloprDpil)- - 

I H-pjrazol-3-carbonitrjPo; a partir del compuesto de Ia PreparaciOn 18 (100 mg, 0,21 

rmol) Para der el compuesto der tituro racOmico (17 fig). 

MS (ESA: M MH+j 428,9; Ia masa espTada Palo C,5H8012F6N4 * H es 

5 429,0. H RMN (CDC6): 1,84 - 1,93 H), 1,93 - 2,02(1 H), 3,68 - 406 (2H). 442- 482 

(21H), 7,73 - 7,78 (21-). 

El Eeniplo cacemico IS as disoMO an e%anovhexano (1:1) y Tos enaflhiOmeros 

so separaror  per cromatogratia Jiquida preparativa automatizada (sistema Gilson, 

colurTina Chiralcel 00 de 250 x 20 mm de Dl, 10 rm) usando etanol/hexano [1:9] 

10 verne lase rnoh. Las lraoiones apropiadas so combinaron y as concentraron pro 

car dos productos cnantk’mØricamente enriquecidos Ejemplo I 9a y Elempro 19b. 

Ejemplo 19a: MS (ES): MW 429,0 Cl 5H8C12F6N4 H requiere 429,0, HPLC: 

(siMenia GIson, coumna Chiralcel OD de 250*20mm de DI, 10 pre)  etanoLhexano 

S[1:9], tjempo de retenciOn 14,99 mm, pureza eriantiomØrica del 00%. 

15 Ejemplo 19b: MS (ES): MW 429.0, CI5HSCI2F6N4 H requiere 429,01. 

HPLC: (sisterTia Gilson, columna Chiralcel 00 de 250 x 20 mm de DI, 10 1Lm) 

etanoimexano [1:9], tiornpo de retencian 20,89 mm, pureza enanhiomerica de 100%. 

Elemplo 20 

5-amino-I -12,6-dicloro-4-(trifluorometll)fenilJ-4-(2,2-dificJoro- I -mehiIccDpropJ)-I H-

20 piraznl-3-carbonihrilo; a partir del compuesto do Is Preparacidn 19 (80 me, 0,17 mmoI) 

peen dat el compuesto del tItulo (56 119). 

MS (ES): ANZ [MH+J 411,0; ]a mass esperada para CI SH9Cl2FSN4 H as 

411,0.19 RAIN (COd3): 1,46-1,50 ($H) 156 - 163 (lH, 1.69-1,78 (ItU, 3,62 - 3,76 

(29), 7,72 - 7,77 (214). 

25 Ejemplo 21 

S 5-aminol -(26-dicloro-4-[(trifFuoro!netil)tio]tend-4-(22-di(luoro-1-

(trifluorometiooiclopropil]-1 H-pirazol-3-carbonitrilo; a partir del compuesto de ]a 

PreparaciOn 20(1,893,3 mmol) pars dare’ compuesto del titulo (1,1 9) 

MS (ES): WZ MH#J 496,9; Ia masa esperada para CISHeCl2rth4S + H as 

30 496,9. ’H RMN (OD03): 205- 2,18 (Il-). 2,42 - 2,52(1 H), 3,86 - 3,97(29) 7,75 - 7,80 

(29). 

iemo4o 22 

3-ciano- I -[2,6-dicloro-4-(trifruorometil)fenil]-4-[2,2-dJtluoro-1 -(trifluorometil)ciclopropilj-- 

I H-pirazol-5-ilcaitaniato do ehilo 

35 A ucla soludón dot EempLo 2a (100 11Q. OZO ninioc) en N,N-dimetiiormaniida 
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(3 mJ) Ce Is anadio hdruro sOdico (10 mg, 020 rnnio), seqiAdO do carbonate de I-

cjoroetFletjlo (37 Mg, 024 rrmol). Despues, to rriezcra de reaociOn SO agitO a 

temperature anibiente durante una noohe. La mezola de macdon as concentrO al 

jade y of residue as dsolvio an acetonitr(o (2 m). La solucion as porlitco per 

5 cromatografia liquida preparative automatizada (sistema Gilson, oclunina LCJNA 11 C18 

do 150 mm x 30 mm, 10 tim) usando no gradients do aoetonitrio:agua (do 60:40 a 

95:5 Las fracciones apropadas Se combnaron y so concontraron pore dar at 

Eiernplo 22 (50 mg). 

MS (ES): MIZ [MH#J 5369; ia mesa esporada para C18H1002F81W02 + H as 

10 5374 El RMN (CoCtŁ A,07 - 1,14 (3H), 209 219 (IH), 2,48 - 2.57 1H), 3,%-4,06 

(2H),616 6,24(I H), 7,71 - 7,76(211). 

Do igual forma Se preparO: 

Eiemp)o 23 

I -L2,6-dicloro.4-(tritluororTletil)tenilj-4-!2,2-difluoro- I -(trifluorometil)ciclopropil!-5-(2-oxo-

15 I ,$-oxaznjidin-3-ir)-I H-pirazol-3-camonitrilo; a partir del compuesto del EjOI11pD 2a 

(135 mg 0,30 mmd) y clorofornijato as 2-bromoetIlo (60 mg, 0,93 nirrol) para dar of 

compuesto del titulo (47 Mg). 

MS (ES): M/Z [MH4-J 5349; to mass esperada para Cl 8H8012F8N402 + H as 

535,0. H LION CDCI3): 2,31 - 239 (I H), 2.54- 2.64 (iH). 400- 4,10 (21-), 4,43- 450 

20 (211), 7,75 - 7,78 (2E4). 

Do igual fornia quo an el Ejemplo 8 Se proparO: 

Elemplo 24 

5 a -3-cIoro-5-(trifluorometil)piridJn-2-ifl-4-22-ditIuorc-I - 

(trifluorometil)didloprop[l]-1 H-pirarol-3-carbonitrilo; a partir del compuesto do Is 

� 25 ProparacrOn 22 (164 mg, 0,34 niniDI) para dar at compuesto del titu’o (60 mg). 

MS (ES): M/Z CI.ffl- 432,0; Ia tasa especada paa CI4H�QFBN5 ,- I-I es 

432,0. H RMN (CDCI3): 2,02 - 2,19(111), 2,40-2.54 (IH), 513 -5.22 (2H), 8,19 - 8,23 

(IN), 8,63-8,67(1 I-i). 

Ein,Io 25 

30 Sal hidrocloruro de 3-dana-I -(2,6-di6oro-4-(trWlLioror11etiP)ferl]-4-[2,2-difIuoroI-

(trifluc rom etrl)ciclop ropil] I H- pi razoJ - 5-i Ica rba mate de 2-(dimeti lam no) etilo 

P una soluoion del EempIo 2a 100 mg, 0.22 mmd) an diolorometano 

anhidro/tojueno (3:2, 2 ml) Se is anadFeron piridina (4 0 riF, 0,50 mniol) y tamoes 

’norecupares (4 A) Esta soluciOn as anadiO a forgone (a 20% on toluene, 1,7 N, 300 

35 ml, 0,50 mmol) a TO y an una airnosteta do nitrOgeno y Is mezda do reaccIon as dojO 
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an roposo durante I In. Se anadO 2-(dimetiIamiro)etano (I mo) y a meacta cia 

reacoiOn so dejO an repose duranto ma noc1e antes de concentrarse a! vcio. EL 

residue so disolviO an acotonitriro (1.8 ml) y Is solution as purified per cromatografia 

quia preparatva aukomabzada tsistema Gilson, columna LUNA I] CIS do ISO of x 

5 30 mm, 10 jim) usardo on gradients de acetonitrilo:Æcido trEfluoroacØtico at 0,1% (do 

35:65 a 95:5]. Las fracciones apropiadas as combinaron y Se concenlraron y al 

resjdio Se Is anadiO acrdo clorhidrico para dar 0r Ejerliplo 25(100 mg) 

MS (ES): M/ZfMHt 581 Is mafia esperada para C20H15612F81,502 H as 

51 H RMN (COd3): 2,21 -2.30(1 P-I), 247-256 (2k-),2,84- 2,88 (GH), 3,19- 3,24 

10 (2I1) 4,27 - 4,39 (211) 7,71 - 7,74 (2L-I). 

Os igual forma so preparO: 

Ino 26 

3-ciario-1 -F2,6-dlcroro.4-(trifluoromefil)fenil!-4-22-difIuoro- I -(tnfIuorometitCiCloprOpilF 

I H-pirazol-5-ilcarbamalc do 2,2,2-trifluoroetilo; a partir del compuesto del Ejemplo 2a 

is ioo mg 0.22 mmcl) y 2,2,2-trifluoroetanor pare darer compueslo del litulo (100 mg). 

MS (ES): M/Z ji 590,9; a mass esperada para CI8H7Cl2F1 I N402 + H as 

5910, H AMN (DMSO); 2,61 - 271 (I H), 2,89 - 299 (I H), 4,62 - 473 (2UL 8,26 - 

8,29 (2H), 10.89-10,9? (1 H). 

Ell 27 

20 1-I -(2 6-dicloro-4-(%ri1tuororneTh)suroniI]Ieni)-4-j22-difluoro- I - 

(tritruorometil)ciclopropil]-1 H-pirazol-3-carbonitrilo 

Una mezc!a del Ejemplo 21 (600 mg 1,2 mrnol) y Acido 3-claroperoxibenzoicO 

(929 mg, 5,4 mniol) an dEoloroniclano (20 ml) Se agitO a temperature ambiente durante 

48 It. La resicta do reacciUn se agO con one solucion accuse de hidrOxido sOdico, 

25 seguido de aQua y salmuera. DespuAs. Is fase orgÆniea as secO y as concentro al 
ID cad o. El residue so purificO per cromatowaiia ultrarmÆpida (silica) con Un gradiente de 

eluciori de toluono:dlclorometano [do 1:0 a 0:11. Las fracciones apropiadas so 

cornbinaron y so ooncenracon al vaco. El maidue so disovi6 on acelonilrilo/agua (I 

p11) y Is solucibn as purified per cromatografia liquids preparativa automatizada 

30 (sistenia Gilson, columns LUNA If 018 de ISO mm x 30 mm, 10 jurm usando Un 

gradients de acetonitrilo:agua (do 60:40 a 95:5]. Las fracciones apropiadas Sc 

combinaron v se concentracon para car Sr Eempo 27 (27 fig). 

MS (ES): MR [MH-.-) 529,0; Is mass esperada card Cl 5H6012F8N402S * H as 

529,0. H RIVN (DJVSO): 2,11 - 2,22 (IH), 2.59- 2,70 (IR), 6,68 - 6,73 (2H), 8,55 - 

35 8,59 (2H). 
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ThwpIo 28 

1 -[2,6-thcoro-4-(trifIuorometil)fenil]-4,[2,2-difluoro-I .(trifruoromsti)cicJopropiJJ-5 

I [(piridin-4-ilmetil)amirlo]- I H-pfrazol-3-carbonftrrlo 

I 
A ma so%uciôn de a Preparacion 25 200 mg, 036 mriiol) en nietanor anhidro 

5 (10 iii), am una atniOsfera de nhlrOqenc y a 0CC, Se Is aæadio boroFil&uo sodico (34 
I mg 090 rnmol). Despue, Is mezera do reacciOn se agitO a temperature anibierlte 

durante 2 ft A Is mezola de reaccian Se Is anadiO ague y Is rnezcla Se ajUStd a pH 2 

I mediante la adoon de Æoido oothidrico t4 l’). DespuØs, Is mezcla Se neutralizO 

mediante Is adiciOn de ma solucion across saturada de carbonate seduce, Se extralo 

10 con acetate de etilo (3 x 10 ml) y los extractors combinados Se secaron (MgSO4) y Se 

I concentraron al vaclo. El residua So disolviO an acetoriitrilofagua (3,6 ml) y Is soluciOn 

I 
Se puriicó por crofflalogralia  liquids preparativa automatizada (sIstema Gilson, 

columna LUNA 11 018 de 150 x 30 mm, Ia xm) usartdo un gradients de 
I acetonitrJro:agua de 55:45 a 95:5J. Las tracciones apropiadas so concentraron pairs 

I

 

15 darer 128 (34 mg)  

MS (ES): MZ JMi 551 Is mass esperarja para 02IHIICI2F8NS + H OS 

556,0. H RMN (COOP,): 220- 234 (IH) 2,53 - 2,67 (1H), 4,10 - 417 (IFQ, 418 - 4,211 
I

 

(217,01 - 7,05 (211), 7,60 - 763 (211), 84 - 848 (211). 

I Os gual forma due on el Ejemplo 2 Se prepararon: 

20 EiempIo29 

5-amino-I -[2.6-dicloro-4-(ditluorometoxj)teniPj-4-(2,2-difluaro-I - 

(tritluorometiflciclopropil)-1H-pira2ol-3-carbonhtrilo; a partir dor compuesto do Is 

I preparacion 26(110mg, 0,21 mmcl) para darer compuesto del titulo (48 mg), 

I 
MS UES)i M/Z iMi 463.0; is mass esperada paid C151-17012F7N40 -H as 

25 463.0. ’H RMN (1 2,01 - 219(11-), 2,38-2.51 (1 H), 3,83 - 3,96 (21H), 6,38 - 6,77 
I * (ff1), 7,27-7,32 (21-1). 

empIo 30 

I 
5m 1-ç2,6-dc(oco-4-pentafIuotolo1eni)4-I -(dilluoromfitlt)-22.3,3-

tetrafruorociclopropil)-1 H-p[razol-3-carbonitriJo; a partir do’ compuesto de Is 

30 Preparacion 27 (138 mg, 023 mmol) para der el compuesto del titulo (IOU rug). 

MS (ES): M/Z MM.] 541,0; Is mass esperada pare 0141-fSC12Fl 1 14S 4 H a$ 

541,0. 1 H ReAl’! (JMSO); 6,51 - 6,71 (11 6,73 - 6,76(21 2,43 - 8,46 (2H), 

De igLJaI forma quo an el Ejemplo 25 Se preparation: 

EIemlo 31 

I 5 3-dana- I -[2,6 d icloro-4-(trifluo rom etil)te ni IJ-4-[2, 2-d fruoro- I (t nfl uoro metE r)ciclop nop II] - 
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I H-pirazol-5-ilcaWamato do isopropilo; a partir del compuesto de Eecnpc 2a 50 mg 

0,11 mmcl) y 2-propanol para dare’ compuesto del tIturo (44 mg). 

MS (Es): IWZ [MH+] 551,0; la niase esperada para C19H12C12F8N402 + H as 55 1,0  

RMN {DMSQ): 096- 1,04 (611), 261 - 271 (1-), 2,87-2,99(1 F-I), 4,59 - 4,67 (1 H), 

5 8.28 8.32 (2H), 1015 -1022 (lH. 

Ell 32 

Se’ hidrocloruro as 3-dana-I -(2,6-dFcloro-4-(trifIuorometiJ)ieniIl-4-[2,2-difluoro- I - 

(tTfiuororneli)cicIopropAl H-pirazol-5-IlcarDamata de pirid[n-4-iImetiJo; a parlir del 

compuesto del Elerfiplo 2a (50 mg, 0,11 mmol) y piridina-metanot pace day el 

10 compuesto del hUb (5 mg). 

I MS (ES): M/Z [MI-f+] 600.0; la mesa esporada pare C22HI I C12F8N502 + H as 

I �00.0. H PMH (0030D): 2,24 - 2,3b III), 2,55 - 2,65 (11), 5,21 - 5,23 (211), 7,65 - 

7,68 (2H), 7,92 - 7,94 (21-), 8,64 - 866 (21-. 

’ Eiempio 33 

15 Sal hidrocloruro do 3-dana-I -[2,6-dFcloro-4-(trjfbuorometil)ienFb]-4-[2,2-ditluoro- 1-

(tciquocometi)ddoproØ-1 H-pirazol-541]-caibemato de piridIn-3-ilmetilo; a partr dcl 

compuesto del Ejeniplo 2a (50 mg, 0,11 mmol) y pirdFna-3-metanol para dar Cl 

compuesto del titulo 24 mg). 

Ms (ES): M/Z (Mr-k] 600,0; la mesa esperada pare C22H1 1 C12F8N502 - H as 

20 600,0. H flMM (OMSG): 2.63- 2,73 (1 H), 2,84 - 2,95 IH), 5,11 - 5.16 (211), 7,68 - 

774 (IH), 7,95 - 8,01 (11H), 8.20- 8,26 (21-), 8.61 - 864(1 I-I), 868-873(1 Hh 10,55 - 

10,68 (1  

I CIemgIo 34 

Sat hidroclocuro de - 

25 (tritJuoronietil)cicropropi!J-IH-prazob-5-Jlcarbamato de piridin-2ilmetilo; a partir del 

I compuesto del Ejernplo 2e (60 mg, 0,11 mmol) y pirldina-rTletarlol para der el 

compuesto del t[tuIo (31 119). 

I MS (ES: M(Z M4.3 600,0; Ia mesa especada paraC22H11C12F8M51D2 t H es 

600,0. 11-f RMN (OMSO): 2,65 - 2,75 (1H), 2,86 - 2,97 (I H). 5,05 - 5,11 (2H), 7,11 - 

30 7.16 (1 H), 7,31 - 7,37(1 H), 7,77 - 7,82(1 H). 8,21 - 8,28 (2H), 8,46-8.51 (IH), 10,56 - 

10,70 (’H). 

I 
EemoIo 35 

Sal hidrocloruro de 3-ciano-I -126-dFoIoro-4-(tritluoronletil)fen[1]4-[2,2-dJtluOrO- 1-

I {trifluorometib)ciclopropil]-1 H-pirazol-5-Flcarbamato do I 4-imFdazoI-5-iIrT1etilo; a partir 

15 del compueto dcl Ejeaiplo 2a (50 mg, 0,11 mmol) y 5-(hidroxmetiI)nhidazoF para all 



01 sonipuesto del titulo (2 mg). 

Ms (ES): M/Z [MH+} 589,0; Ia mass esperada pare G20hI0G12F8N602 + H as 

589,0. 

EempIo 36 

5 Sal hidrocloruro de 3-ciano-I -[2,6-dicloro-4-(trilluorometil)fenhl]-4-[22-difluoro-I - 

(lrifluorometil)ciclopropil]-I H-pirazol-6-ilcarbamato do 2-pirrolidin-I-iletilo; a partir del 

compuesto del Ejemplo 2a (50 ring, 0,11 mmol) y 1-(2-ftdroxetiI)piridina paw dar 01 

compuesto del tituro (10 mg). 

MS (ES): MM MH+J 606,1; Ia mass esperada pare C22H1 7C12F8N502 + H as 

10 606,1. 1H RMN (0030D): 193 - 2,01 (4H), 2,31 - 238 (lE), 2,56 -2.64 (IH), 3,18 - 

3,23 (411), 3,30 - 3,35 (211), 4,21 - 4,26 (211), 7,95 - 7,99 (2H). 

De igual forms qua an el Ejemplo 8 Se prepard: 

Ejemplo 37 

5-amino-4-{l -1cloro(dIluorD)metilj-2,2-difluorocicIopropil)-I -[2,6-dicloro-4-

15 (trilluoronletil)feniII-1 H-pirazol-3-carbonitrilo; a prtir do on CorTlpueStO do [a 

Preparaciorl 55(124mg, 0,23 mmol) pam dar el campuesto del titujo (17 rug). 

MS (ES): Mi? [MR-] 480,9; la mesa esperada pare G15M6CI3F7N4 + H as 

480,96. ’H RMN (CDCI3): 2,08 - 2,24 (IF-I). 2,46 - 2,61 (lE), 3,87 - 4,00 (211), 7,75 - 

779 (2H). 

20 El Ejemplo racemico 37 Se disolviO en etanolThexano (1:4) y los enantidmeros 

$o separaron per cromatogralia liquids preparative automatizads (sisterlia Gilson, 

columns Chirarcel IA do 250 x 20 rum de Dl, 5 Mm) usando etanol4iexano [5:95] come 

tase moAt Las tracciones apropiadas se combinaron y Se concentraron pars dar Un 

producto enantiomericamente pure, Ejemplo ala, y vanes fraccEories mezcladas. 

25 Ejemplo 37a: MS (Es): MH 481,0, CI5l-16C13F7N4 H requiere 481,0. HPLC: 

(sistema Gilson, columns Chiralcel CD de 250 x 20 mm do DI, ID wn), etanajmexano 

[5:95], tienipo de retencion 10,55 ruin, pureza enantiomOrica 98%. 

Las siguientos Preparaciones ilustran Is sintesis do ciertos intermedios usados 

on Is preparaciOn do Ion Ejemplos snteriore. 

0 Preparscion I 

N43-ciano- 1 -12,6-dicloro-4-(pentatluorotio)tenilI-4-(22-diflluoro- I - 

(trill iJ 0 rom etll)cjc lop ropil] I H- pi razo I - 5-il)- N, N-dim etili mi doforni a tids 

Una mezcla do Ia Preparacion 32 (264 mg, 0,5 mmol), benzoato do metilo (100 

il) y fluorLjro sOdico (6 mg) so calontO a 1052C an una atmOsferg de nitrageno. Se 

35 asdiO gota a gots 2,2-difluoro-2-(fluorosulfonioacetato de triruetilsililo (197 p1 1,0 
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rnmol) durante I in y Is rTlezcla de reaccidn Se egitb a I05C. Se aæadid mas 22 

dilluoro-2-(ttuorosultonil)aoetato de trimetilsilito (700 P, 3,6 moral) duranle 7 ti, 

manteniendo is temperature de Is mezcla de ,eacciOn a 105C. A ia mezola de 

reaccian Se Ic anadio dioPoronietano (15 nil) y Ia soli as love con 

5 hidrogenocarborialo sOdico acuoso saturado. La lase orgÆnica Se separO, Sc seem 

(MgSO4) y as concentrO al vaclo. El residue se purificO usando Un cartuclia lsoIuteTM 

(silica, 20 g), eluyendo con toluene. Las fracciones apropiadas Se combinarori y SO 

concentraron Para dar Is PreparaoiOn I (62 mg) on forma do on sdIido blanquecino. 

MS ES): M!Z [M1# 578,3; Ia mesa esperads Pala 017HIICI2F1OHSS - H as 

10 578,0. ’H RMN (GDC6): 2,15 - 220(112.45 255 (I H), 2,79 - 2,81 (313,01 - 3,03 

(317,79 - 781 (21-I). 7,88 - 7,90 (III). 

Do igual forma Se preparo: 

Preparacion 2 

S N-{3-ciano-1 -126-dFcloro-4-(trifluoromelil)IeniIJ-442,2.ditJuoro- 1--

15 15 (trifluorometil)ciclopropil]-1 H-pirazol-5-il)-N N-dinietiliniidoformamida; a partir del 

compussto de   Preparación 33 i60 mg (i  rnmol) Para dar ci composite del tituo 

(94 mg) an forma do Un sOlido amarillo police. 

MS (ES): M/Z [MH+I 5202 Is mass esperada pro G18l-IllC!2FBNIS * K as 

520,0. i-f RMN (CDCI3): 1.99 - 2,31 (21-I), 2,74 - 2,80 (3H), 299 - 3,00 (3H1), 7,64 7,69 

20 (21 7,82-8,02 (1 H). 

Preparaclori 3 

N-j3-ciano- I -[2,6 di Ic ro-4-(trij I uorometi l)fen ill -4-1(1 9-1,2 ,2-trifluo rociclop ropi Il-I K-

piTazol 5-i - N N-dWn elibrriO ci orrnariiid a 

A una solucidn de Ia Preparacion 34 (II mg, 0,026 mmol) on toluene (0,2 ml), 

, 25 an una atmosfera do nitrOgeno, as Is aæadieron fenil-(trifluoromem-mercur(o (45 mg, 

0,13 name) y yoduro sOdico (59 mg, 0.39 nirilol). DespuØs, Is mezola de reacciOn so 

calento a 85C currents 18 h - Ala rnezcla do reaccion so Is aadiO toluene (5 mJ) y Is 

solucion as filtro a troves do Arbocel, Para retErar cualtuier residue de Hg. El filtrado Se 

concentrO al vacIo Para dar Is Preparacion 3(22 mg). 

30 MS (ES): K1/Z [Miii-) 4702 Is mass esperada Para 017H11012F6N5 H as 

470.0 1H RMN (COda): 2,08 - 2,31 (2H), 2,81 - 2,84 (313,04 - 3,08 (3H), 7,65 - 7.69 

(21-1), 7,85-7,880 H). 

De manera similar Se prepararon: 

PreDaraiOn 4 

35 N’43-ciano- I -[2,6 dii (trill uoro meti F) ten Il] -4- (pentafruoroc I clopropi I) - I H-p i razor-S - 



ill-N,N-dimetihmJdoforniamida; a partir de’ compuesto dc is PreparaciOn 36 (46 mg, 0,1 

iitiiol) pera dar of compuesto del tftulo (35 mg) en fonfl de Un solido blanco. 

MS (ES): V/Z [MH#J 506,2  la mass esperada pare (317H9Cl2FSNS - H as 

506,0. 1-i RMN {CDCI,): 2,85 - 2,87(31-), 3,07 - 3,09 (3H)  7,67 - 7,69 (21-1), 7,69 - 7,71 

5 (IH). 

PreparaclÆn $ 

N43-cia rio-4- (2 2-dicloro- 1 -Il uorocic I opropil ) -1 -(2 6-dicIoro-4-(trif!uororem)teniIl- I H-- 

pirazoI-5-1l}-NN-dimetiimidoformamida; a partir del corfipuesto de Is Preparacion 34 

42 mg 0,1 mmoI) y Ieni(lricIoron1etiOmercurio (40 mg, 0,1 nimbI) pare dar el 

10 compuesto del tituPo (29 mg) an forma do Un sOlido bpanoo, IH RMN (C00J3): 231 - 

2,34 (1 H), 2,35 - 2,38 (1 H), 2.82- 2,86 (3H), 3,09 - 3,13 (3H), 7.66-7,69(211), 7,99 - 

8,03(111). 

Preparacion 6 

)-1-pirazol-5-

15 l)-N,N-dimetilimidoformamida 

A tins sorucion de la PreparaciOn 37 (102 mg 0.20 mnio,) an benzoato de 

motile (4 ml) Se Jo aæadiO fluoruro sOdico (3 mg). La mezola so oalentO a I 30C y as 

anadiO 2,2-ditluoro-2-(tluorosuJfonJ)acetato do trrnetiIsiIilo (I riP, 033 mmol) durante 

10 h. La rnezcta do reacciôn so concentrô ol ’aCO V el TeSdUO So puTthcó  Per 

20 cromatogratla en columns (silica, 10 g), eluyendo con toluene. Las fracciories 

apropiadas as conibmaron y Se coricentraron pare dar Ia ProparaciOn 6 (75 mg) an 

forma de tin sOlicio amarillo panda. 
MS (ES): Ma Ml-3+I 564,2; la mass esperada pare CI61-19Cl2FION5S H Os 

564,0. frI RMN 2.86-2,90(311), 307-310(311), 769-  

25 De igLial forma quo an Is  Preparacion 3 Se preparO: 

PreDarpciªn 7 

N&{3ciano 1 -[2, 6-d icloro-4-(po ntafruorotio)fen iJ]-4-( 1,2 ,2-triflu 0 rociclop rop 1)-I H-pi razol-

5-J-N,N-dimetjlimidoformamjda; a parlir del compuesto de Is PreparaoiOn 38000 lily, 

0.21 mmoI) para dar of compuesto del titulo (90 mg) on forma do un salido blame. 

30 MS (ES): MZ [MH+] 527,9; Is mesa esperada pare Cl 6111 ICI2F8NSS * H es 528,0. 

P-i 
RMN (CDCI: 2,09 - 2,29(2K), 2B2 2,86 3i), 3,04 - 3,09 (311), 1,79 - 7,83 (21-i), 

7,85-7,88(1 H), 

Prebargclon S 

N-j3-ciano-1 -[2,6-dicloro-4-(trifPuorometi)fenill-4-(l .(difluorometil)vinill-1 H-pirazol-5-ir)-

35 N,N-dimetilimidoformamida 



A one suspension de broiiiuro do metiltritnIfosfonJo (8.9 9, 25.0 nimaJ) an 

Iolrahjdroturano (80 ml), a -1 0°C, Se Is anadiO gota a gote butillEtio (1,6 M on hexano, 

IC ml, 25,0 mmol). La mezcla as agitO a temperature ambiente durante 20 furl antes 

de Is adiciOn de Is Preparacion 39 (7,6 g, 16,7 smell en tetrahidrofurano (16,5 ml). 

S Qespus, to m&zca de reaccion so ache a temperature embiente duranle one noouie. 

A Is mezcla do reacciOn se is aæadio aqua y Is meters so e,<trajo con acetate de still 

(2 x 50 ml). Las fares orgatas combhadas Se secIararon y Se concentraron sobre 

siflce. La mezcla de silice/producto Se pLIrffEcO per cromatografia on columns, 

eruyendo con diclorometano. DespuOs, las fraccionos apropiadas Se combinaron y so 

10 concentraron pars dar Is PreperaciOn 8 (5,2 9). 

MS (ES): M/Z [MH4-J 454.0; Is mass esperada pare CI7HI2CJ2F5N5 + H as 

452,1. 1H RMN (ODd3): 274-2,76(311), 2,91 - 2,94 (3H), 577 5,79 (IH), 5,91 - 5,94 

(111), 6,16 - 6,46(1 H), 762-7,64(111),  

preparation 9 

15 Puede propararse ester etilico del lcido 3-ciano-2-oxo-propi6nieo de acuerdo 

con AchnMowicz. 0, .Jr; Saymoniak. J. Tetiahedron I982), 38 {9), 1299-1302, 

Do Jguaj forms qua an Ia Preparacion I Se prepare: 

PreparaciOn 10 

N-{3-ciano-4-[2,2-difluora-1 -(trifluarometil)ciclopropilj.1 -[26-difluoro-4-

20 (trifruorDmetjl)fenil]-1 +pirazoI-5-il}-N,N-dinuetiJirnidoformamide; a partir del corfipLiesto 

de Is Preparacion 40 (250 mg 0,57 small pera dar of compuesto del titulo (250 fig), 

MS (ES): M/Z IMH+] 486,1; Is mass esperada pars CI8HI1FION5 + H as 

488,1. 

De igual forms qua an Is PreperaciorI 3 Se propareron: 

� 25 Prebaraciôn 11 

N{3-ciano-1 -[2.8-dicloro-4’-(pentafkJorouafenilj-4-[1 -(difluorometil)-2,2-

difjuorociclopropiq- I &pira1Qt-s-iI)-N,Nirneti(im(doorrnacnida a partir del compuesto 

de Is Preparadon 41 (820 mg, 1,61 mmd) card dar eF compuesto del titulo (655 mg). 

MS (ES): Ml foil 559,9; Is mass esperada pare CI7HI202F9N5S H as 

30 bW,O 1H RMN (Cl 1,81 - 1,90(1 H), 2.03-2,12(1 H), 2,76 - 279 (31-1), 2,99 - 3,01 

(31-1), 564- 5,93(1 HI), 7,78 - 7,81 (2K). 7,87 - 7,89(111). 

Pr.parapion 12 

N -(4 -(l -[cloro(fluoro)metJrj-2,2-difluorocicloprDpil}-3-eieno- I .[2,6-diclaro-4-

nil uoronu clifton ill-I -1-pi razol-5- 1)-N, Nd i m eti Ii m idoformam ida; a partir del conipu esto 

35 de Is Preparacion 42 (150 mg 0,32 mmcl) card for 01 compuesto del titulo (IOU mg). 



52 

MS (ES): Mit IMI-i-j 517,9; la mesa esperada paTa CiBHI2C3F6t’5 H as 

518,0 H RMN (COd3): 1,86 - 1,97(1 -I), 2.05- 2,15(1 H), 2,73 - 2,80 (311), 295- 3,01 

(3H), 6.06- 6,22 (1 H), 7,63 - 7,71 (2H), 7,88 - 79 (I HP 

Preparacion 13 

5 N43-clano- I -12,6-dicloro-4-(tritluoronietij)ienirI-4-11 -(difluoronielil)-2,2,3,3-

tetratIuor0cicIopropiI’ I H-pirazol-5-if)-N,N-dimetilimidolormamida; a partir del 

compuesto de Is Preparacion 43 (200 mg. 041 mmoP) para der er compuesto del titulo 

(48 mg). 

MS (Es): M’Z [Mr-I,] 531,8; Is mass esperada para CI 8H1 0C12F9N5 H as 

10 538,0, 

Preparacion 14 

N’-(3-ciano- I -[2,6-dicloro-4-(tritluorometil)teniI]-4-12,23.3-tetralluoro-1 - 

(trill uoro m etil )c i ci opropi Il-I H-p ill }-N, Mdi mcli rim idotormarnid a; a Parr del 

Scompuesto de is PreparaciOn 44 (28 mg, 0,06 mmol) para der el compuesto del titulo 

15 (7 mg). 

MS (Es): MU [MHI-] 555,8; Is masa esperada para CI8H9Cl2FI01\5 + H as 656,0. H 

RMN (CDCI,): 2,79 - 2,81 (3H), 2,99 - 300 (3H), 765 - 7,67 (1 H), 7,67 - 7,69 (2H). 

Preparacion 15 

N’-{3-ciano- I -2,6-dicIoro-4-(tritluorometoxp)fenil]-4-[2,2-ditluoro-1  - 

20 (trill uDrom etlI ) ci ci opropi Il-I H-p razop-5-iI )- N, N-di meti imidotormaroida 

Usando un kit Diazaldfi, Se anadiO Polo a gota una soluciOn its Diazaldfi an 

star diethico (45 nil) a ma eolucrOn de hidroxido potasico (I M, 89 ml) an ague 

atonal (10 ml), a aproxjmadamente 50C. El purgador so entriO a -arC y despues de 

quo as campletara Is adiciOn de Diazaldfi, a Is rnezcla Se Is anadia our dietfilcO (10 

S 
25 ml). La destilacion Se continua hosts qua el destilado tue incoloro y Is Sal its 

diazomeano Se anatho a Ia PrepaTaC%On 45 jIG g, 1,92 mmo) on Oler dieliIco (SO MI). 

DespuØs. Is mezola de reaccion se dell or reposo a temperatura ambiente durante 

una nacre. El exceso de diazometano as destruyd niediante Is adiciôn do acido 

acetico y Is mezola its reacciOn as deb evaporar para dar Is Preparacion 15(1,0 g). 

30 MS (ES): M/Z [MH-fl 536,0; to mass esperada para 018H1 ICI2FSNSO - Hes 

536.0. 

Do igual forma quo an to preparacion 3 Se prepararon: 

Prenaración 16 

N(3-ciano- I -[26-dicloro-4-(hrifluorometoxi)fenil]-4-[l -(ditluoromctil)-2,2,3,3-

35 tetratluorocicopropiIj-1 -I-pirazol-5-iIJ-N.N-climelirimidotormamida; a pailir del 
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compuesto do Is Preparacion 47 (650 mg, 1.3 mmol) an toluene para dar of 

compuesto der tituro (50 mg) on forms do LJna niezela de produclos. 

MS (Es): M/Z [MH.] 5539; Is mass esperada para cI8HIOCl2F9NSC + H as 

5540 

5 PratacIon 11 

N-{3-cisno-I -12,6-dicloro-4-(tritluoromeloxOtenilj-4-rI -(ditluorometil)-2,2-

ifluo roc I clopropi 1-1 Hpi razol-5-i I)- N, Nd i meti Ii m idoform a riiida; a pa rti r del compuesto 

de Is Proparacion 48 (3,60 g, 7,7 mmcl) para dar el compuesto del titulo (3,6 g). 

MS (ES): M/Z [MH4J 518,1 Is mass esperada para Cl 8H12C12F7N50 H as 

10 518,0. 1fr RMN (CDCb): 1,82 - 1,91 (’H), 2,02 - 2,11(1 H), 2,74 - 2,79 (3H) 2,97 - 3,00 

(3F1), 5,64 - 593 (I H), 7,26 - 7,31 (21-i), 7 83 - 7,87(1 H) 

Preparacion 18 

N(3-cFano I -[2,6-diclorO--4-(trifluoronletil)tenirJ-4-[2,2-difluoro- 1- 

(fluoromelil)ciclopropilj-1 4-pirazol-5-il}-N,N-dimetilimid0tormamida; a partir del 

15 compuesto de Is Preparacion 49(100mg, 023 mmol), pars dar 01 compuesto del titulo 

(100 fig). 

MS (ES): MIZ [MH-f-] 484,0; Ia mass esperada para Cl SEll 3C12F6N5 + H as 

484,1. 

Prenaracion 19 

20 N’43-ciano-1 -[2,6-dioloro-4-(trifluorometil)-fenil]-4-(2,2-difluoro-1 -metiloiolopropil)-1 H-

pirazol-5-iI]-N,N-dinietilimidcformamida; a parlir del compuesto de Is Preparaoion 50 

(137 mg, 0,33 mmcl) para dar el compuesto del titulo (80 mg). 

MS (ES): M/Z [MH+J 466,0; Is mass esperada para C18HI4Cr2F5N5 + H as 

466,1. 

� 25 De igual forma quo on Is Preparacion IS se preparo: 

Preparacion 20 

N-{3-ciano-1 -(2,6-dicloro-4-[(trifluorometil)tio]tenir}-4-[2,2-ditluoro-1 - 

(trilluorornetil)oiolopropil]- 1 H-pirazol-5-il)-N,N-dimetilimidotormamida; a partir del 

compuesto do Is PreparaciOn 51 (2,50 q, 4,6 normal) pars dar el compuesto del titulo 

30 (leg). 

MS (ES): MIZ (MH+] 552,9; Is mass esperada pars GI8H1ICI2FSN5S + H as 

552,0. 

Prebaracion2l 

(2, 6-Difluoro-4-t ru I uoro meti I -ten 1)- hidraz i na 

3 S Una mezcla de I ,2,3-trifluoro-5-(lritluorornetil)benceno (300 g, 1,5 niniol) 
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hidrazina monohidrato (300 g, 6,0 mniol) an atonal (1200 ml) as calentO a retlujo 

durante uric roche. La mezcla de reaccidn Se concentrO al vacio y of residue se 

recristalizO an 2-propanol pare dar Is Preparacion 21 (1 94 9). 

MS (ES): M/Z [Ml 213,2; Is mass esperada pare C7H5F5N2 H as 213,1 

5 H RMN (GDCI3): 3,81 - 4,08 (2H), 5,23 - 5,41 (I H), 7,03 - 714 (21-1). 

De igual tonic qua en a PreparaciOn 3 Se prepararon: 

PTeaTaCI6n 22 

N(1 -[3-cloro-5-(trifluorometil)piridin-2-iI]-3-ciano-4-[2,2.ditluoro- I - 

(trifluorometil)ciclopropil]- 1 (+pirazol-5-iI)-N,N.dinietilimidoformamida; a partir del 

10 compuesto de Is PreparaciOri 52(800mg, 1,83 mmcl) pare dar el compuesto del titulo 

(260 mg). 

MS (ES): NZ [MH*] 487,2; Is mesa esperada para Cl 7W ICIF8N6 * H as 487,1. 

Prearaeion 23 

S N’{3-c1ano- I -12,6-dicloro-4-(tritluorometir)fenhl]-4-[l .(ditjuorometio-22-

15 difluorociclopropilj-1 H.pirazokb-iI)-N,N.dimetilinhidotormarllida; a partir del compuesto 

de Is Preparacion 8(4,52 g, 10,0 mmol), para dar el compuesto del titulo (4.0 g). 

MS (ES): M/Z MIH+I 501,92; In mesa esperada para C181-112OI2FZNS + H as 

502.04. ’H RMN (GDCI3): 182 - 1,91 (IH). 203 2,11 (1H), 2,73 - 2,78 (311), 297 - 

3,01 (3H), 5.66 - 5,93 (I I-I), 763 - 7,69 (211), 7,85 - 7,89 (I H). 

20 P no pa radon 24 

Puede prepararse 2,3-dicianopropanoato de stile de acuerdo con Hainzl, D.; 

Cole, L M.; Casida, J. E. Chemical Research in Toxicology (1998), 11(12), 1529-1535. 

PreparaciOn 25 

I -12 ,6-d IC 10 ro-4-(trifluo rem etjl)te nil 1-4-12 2-d ifluoro- I -(trill uoro met i l)ciclop rep i l]-5-( [(I Rh 

S25 piridin-4-ilmetileno)amino}-1 H-pirazol-3-carbonitrilo 

Al Ejemplo 2a (120 mg, 026 niniol) y tamices moleculares de 4 A an toluene 

(10 ml) se Is aadieron isonicot(naldeh(do (550 tI, 6,71 rndnot y acio p- - 

toluenosullOnico (confined catalitica, 5 mg), Despues, Is mezola de reacciOn se calentO 

a reflujo usando un aparato Dean Stark durante 9 dies. A Is niezola de reacciOn Se Is 

30 anadio ague y la niezcla Se ajusto a pH 2 mediante Is adicion de acido clorhidrico (4 

N). Drapes, Ia niezcra as neutralizó mediante Is adiciOn de  one solucion acuosa 

saturada de carbonate sOdico, as extrajo con acetate de ellEn (3 x 20 m!) y los 

extractos combinados as secaron (MgSO4) y se concentraron al vacio para dar Is 

Preparaciôn 25 (200 mg). 

35 MS (ES): MR MH+J 554,0; In mesa esperada para 021 H9Cl2FSN5 + H as 
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Do igual forma due en Is PrepajaciOn 15 Se prepare: 

Preparacion 26 

N’43-ciano- I -[2(6-dicIoro-4-(ditluorometoxofenhl]-4-[2,2-difluoro-1 all 

5 (trifluorometil)cicIopropiI].I H.pirazol-5-iI)-N,N.dimetilirTlidotormamida; a partir de Is 

Preparacion 53 (104 mg 0,21 marl pars dar el compuesto del titulo (110 mg). 

MS (ES): MU IMH4 518,0; Ia mass, esprada p3V3 Cl8Hl2Cl27M5O + 14 do 

518,0, H HMN (CDG13): 2,05 - 2,21 (1 H). 2,41 - 2,55(1 Fl), 2,H - 2,81 (3F1), 2,98 - 3,00 

(3H), 6,36 - 6 72 (1 H), 7,16 - 721 (2H), 722 - 7 24 (1 H) 

to De igual torrna qua an Is PreparaciOn 3 as preparO: 

Preparacion 27 

N{3-ciano-1 -[2,6-dicloro-4-pntafluorotioteniI]-4-(ditluorometiP)-2,2,3,3-

tetrafluorociclopropil]-1 H-pirazol-5-iI)-N, Mdimetilimidoformamida; a parfir del 

compuesto de Is PreparaciOn 54(618mg, 1,13 mmol) para dar el compuesto del titulo 

15 (138 mg). 

MS (Es): Ml [Ml 596,1; Is mass esperada para Cl/Hi OCl2FI 1N55 + H as 

596,0. H RMN (CDC[,): 2,78 - 2,81 (3H), 2,99 - 3,02 (311), 5,95 - 6,24 (I H), 7,76 - 7,79 

(I H), 7,79782 (2H). 

Preparación 28 

20 2,6-Dicloro-4-difIuorometoxi-anIina 

A una solucjOn do 4-[(difluorometoxi)metjllanilina (15,0 g, 94,3 rTlrTlol) an 

acotonitrilo (150 ml) so Is anadia Nclorosuccinimida (252 g, 18,9 moral) y Is mezcla 

do reacciOn Se agitO an una atmOstera de nitrOgeno dLjrante 2 h. La mezora do 

rescciOn as conceal al vaclo y el residue Se repartiO entre eter diotihco (500 ml) 

� 25 agtja (125 ml). La case organics as depend, Se ravo con one solucian acuosa do 

tiosultato sOdico, agua y salriluera, Se seca (MgSO4) y Se traib con carbon. Despues, 

Ia soIuciôc  as Ultrô y se concentró 31 vacio. El cesiduo Se erac con bexano j2 300 

ml) y loss exiractos combinados Se concentraron al vacio para dar Is Preparacion 28 

(13,89), 

30 MS (Es): M/Z [MH+J 228; Ia mass esperada para C7H5Cl2F2NO + FI as 

227,98. 

Preparación 29 

5- amino -I -12,6-difruoro4-(trifluorometil)fenil]-1 H-pirazol-3-oarboxilato do ohIo 

A una SDIUCJOn de Is Preparaciori 9 (92,6 g, 0,66 moral) an etanol (2 I) SO Is 

35 aadio Is Preparacion 21 (95,0 g, 0,45 mmol) y Is nizcIa do reacciOn so oalerltO a 
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reflujo durante una noche- La mezcja de reaccian as enfriO y Se anadiO 

hidrogenocarbonalo sodico (36.0 9, 043 niniol). DespuØs Is mezela as calontO a 

reflujo durante urta noche. La niezcla de reaccion as concentro al vaclo y al residua Se 

le anadO Oter dietilico (I I). La soluciOn se filird, as lavO con aqua, Æcdo clorbidrico 

con miss agua, so secO y Se concentro al vaclo. El residua as purifica par 

croniatografia an columns (silice, 70 g), eluyendo con toluene. Las racCionss 

apropiadas Se combinaron y Se concentraron pars dar Is PreparaciOn 29 (40 9). 

MS (ES): .t2 [MH.] 336,1; Is nasa esperada para Ci3H10F5N302 H OS 

336,1. 

20 Preparacion 30 

5-Amino-I -(2,6-diclora-4-difluorometoxi-fenil)-I -1-pirazol-3-carbonitrilo 

A Æcido sulfUrico (concentrado, 21 nil), a 162C, Se 10 anadid nitrito sOdicO (4,8 

g, 69,6 mniol). Despues do agitar durante I Ii, se aæadiO acido acetico glacial (17,3 

an seguido de Is PreparaciOn 28 (13,8 g, 60,3 nimol) an acido acØtico (33,8 ml), 

15 aadida qota a gota, manteniendo In  ternperatura de ra rnezc(a par debao do 252G. La 

solution Se calentO a 5020 durante I h, se enfrjO y Se anal gota a gota a and rilszcla 

de Is PreparaciOn 24 (10,6 g, 69,6 mniol), acido acØtico (42,8 ml) y hielolagua (55 ml), 

a 02G. Dsspues, la meacla de reacciOn Se agitO a temperature ambiente durante una 

ncchs. A is mazda to TeactiOc so Is aæadiô dicloromatano 1300 ml) y Is mezca as 

20 agitO. Las dos capas Se Separaron y Is capa orgÆnica Se lava con ague. A Is capa 

organica so Is anadieron hidrOxido amOnico (concentrado 125 ml) y hielo y Is niezcra 

Se agitO a 52C durante 4 In. La capa organics as SeparO de nuevo y as agitO durante 

una noche con carbon activado. La mezcla Se IIltrO a travØs de Cehte() y el tlltrado Se 

conoentrO al vacio, El residue so purificO par cromatografla an columnar (Biotage, 

� 25 silice, 90 g), eluyendo con diclorometano. Las fracciones apropiadas so combination 

Se concentraron pars dar Is Preparacibn 30 (3,1 9). 

MS (ES): M/? IMH+] 319,0; Is maser esperada pars Gil H6012F2N40 H as 

319,0. 1H RMN (CDC13): 3,60 - 3,88 (21H), 6,38-6.75 (1H), 7,22 - 7,23 (1 H), 7,27 - 7,29 

(2H) 

30 Prebaracional 

N’-{3ciano-1 -(2,6-dicloro-4-(trifluorometil)fenil]-4-vinil-1 H-pirazol-541)-N, N-- 

d ml elil irn idofo rmam ida 

Una soluciOn de Is PreparaciOn 57 (500 rig, 1,44 mmol) an MN-- 

dimetilformamida dimetil acetal (6 ml) Se calento a reflujo durante 1 In. La mezola do 

35 reactiOn Se entrid y Se concentrO al vacio. AJ residue as Is anadiO Øter dietilico (10 ml), 
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seguido de hexano, hasta quo as produjo Is precJpitaciOn. Despues, Is soluciOn Se 

coricentro an una atniosfera de nilrogeno para dar or prodLjcto bruto. El producto bruto 

Be lava con hexano y se seco of vaclo para for In Preparacion 31 (560 mg) an forum 

is Un sOJido amarillo palido. 

3 MS (ES): M/Z [MH+] 4022; Is  mesa esperada para C16Hl2G12F3N5 H as 

402,1 1H RMN (CDC): 2,81 - 2,87 (31-I), 3,00 - 3,05 (3H), 5,29 - 536 (I H), 5,91 - 600 

(1 H), 6,35 - 6,46 (I H), 764 - 7,67 (I H), 7,68 - 7,72 (2K). 

Praparacion 32 

Ntf3ciano1 -[2,6-dicloro-4-(pentafluorotio)fenhl]-4-fl -(tritIuoron1etiQvinlI-1 H-pirazol-5-

10 jl}-N,N-dimetiIimidotormamda 

Una mezola de Is Preparacion 58 (4,0 g, 7,1 minor), la PreparaciOn 59(3,09, 

14.0 mmol), una soluciOn acuosa do hidrogenocarbonato sOdico (I M, 40 ml), toluene 

(IOU ml) y metanol (40 nil) so desgasiticO y Se puso an one atnibstera de nitrogeno. A 

Is mezola so Is anadiO tetraquis(triienilfosfErla)paladio (0) (360 mg) y Is mezcla de 

15 reaccion Se desgasifica y as calenló a refPujo durante S In. La niezela de reaccion as 

repaftO entre aQua (50 ml) y eler detilico 75 ran. Las dos capas Se separaron y la 

caps acuosa so extrajo de nuevo con eter dietilioD (3 x 50 ml). Las roses organicas 

combiriadas Se secaron (Na2304) y SB concentraron of vacio. El residuo Se purificO 

usando on cartucho lsoIuteTM (silice, 25 g) con on gradients do eluciOn do acetate de 

20 etiloticlohexano [de 1:3 a 1:11. Las traccionos apropiadas Se continaron y se 

concentraron y el residuo se re-cromatografiO usarido on cartuclia lsoIuWTM (office, 70 

g), eluyendo con tolueno. Las tracciones quo contenlan el prodLicto as concentraron 

para dar Ia Preparacion 32 (1 34 g), 

MS (ES): Ma [M114-] 528,0; la mass esperada para CI6H1 I Or2F8N5S H as 

� 25 528.0. l-I RMN (CDCI3): 2,74 - 278 (SH). 2,92 - 2,97 (SF-I), 5,85 - 5,89 (11-), 6,20 - 624 

(I H), 763 - 7,66 (I H), 7,79 - 7.82 21-0. 
De igual forma quo an la PreparacFOn 31 so preparo: 

Preparacion 33 

N-{3-ciano- I -[2,6-dicloro-4-(trfIuoranietil)feniIj-4-fl -(trifluoron,etiQvinil]-1 4pirazol-5-il)-

30 N,N-din,etilimidoformam[da; a partir del compuesto de la Preparacion 60(170mg, 0,41 

n1mo) para dar el compuesto del titulo (140 mg) on forma de Un sOlido blanco. 

MS (ES): V/Z [MI-k-] 470,2; Is  mesa esperada para 017H1 I C12F6N5 - H as 

470,0. H RMN (CDCI3): 2,76- 280 31-I), 2.96- 3,00(3H), 5,90-592 (I H), 6,23 - 6,26 

t1-i), 7,86 - 7,88 (1H), 7,69-7722)1). 

35 PreparaclOn 34 
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N43-ciano-I 426-dicroro-4-(trifIuorernetil)fenil]4-( I -fluorovinil)-I H-pprazol-5-ill-N,N-

dE meti ’Em idotorni a mida 

A una soluciOn do Is Preparacion 62 (2,9 g, 5,7 mmol) y Is PreparaciOri 61(2,5 

g, 7,5 mmd) en NN-dinielilformamida (50 ml), an una almOsfera de nitrOgeno so Is 

anadiO tetmquis(tritenilfosfina)paladio (0) (330 mg, 0,3 rnmol). Despues, Is niezola do 

reaccion Se calentO a 80C durante 4 ti. A Is mezela do reaociOn as Is anadid aqua 

(ISO ml) y Is riezcPa as exirajo con acetate do etilo (150 ml). [Qo extractos 

combinados so lavaron con aqua (2 x 100 Of y con ura soluciOn saturada do 

salqiuera (100 n’I se secaron jM9SO4) y Se conoeniraron al vacio. El TOSIOUC SB 

triturO con liexano y or precFpitado so recogio nor tiltraciori y as cocO pans dar Is 

PreparaciOn 34 (2,36 g) an forma do un sOlido pardo. 

11-f HMN (CDCIa): 276 - 2,78 (3H) 299 - 3,01 (31-fl, 492 - 510 (21-1). 766 - 

7,68 (2H), 7.70-7,73 (I H). 

Preoaracion 35 

N-3-ciano-1 -f2,6-dicloro-4-(trifluorornetil)fenil]-4-(ritluorovinil)-1 H-pirazol-5-ilI-N,N-

dimetilinlidoformanlida 

A una suspensiOn de diclorobis(triferiiltosfina) paladio I (70 mg) an 

tetrahidroturano (2 nil) as Is aæadio iidruro de diisobutilalunhinio (1.5 M an tolueno, 133 

PI). A osta solucion as Is afladia bromofluoroetileno (200 mmol), seguido de Is 

Proparacion 64 (1,0 mmol) y Is mezcla do reaccian so calentO a retlujo, an una 

atmosfera de nitrogeno, durante una noche. La mezcla de reacciOn Se repartio entre 

ace%ato be e%iIo (SO n4) y agua y Is fare orgAnica so separô, Be  lavo con salmuera, so 

secO (MgSO4) y so concentrO of vacie. El residuo Se purificO usando una columns 

lsoIuteTM (iIice, 20 g), eluyendo con diclorometano. Las tracciones apropiadas as 

combinarDn y Se concontraron y 0l residue so d(solvió or,  hexano. El precipitado 

resultants as aisro y so seco Para dar Is PreparaciOn 35 (200 mg) an forms do un 

solido cristalino. 

MS (ES): [MHt] 456,2; to mass esperada Para 0161-19012F6N5 H as 

456,0. H RMN (CDCI3): 2,77 - 2.80 (3H), 302 -3,05(3H),7,67-7,69(2H),7,74-7,77 

(11-). 

preparacion 36 

2 ,6-d icloro-4-tritl U 0 rom etjltjo-a nil ma 

A urla soluciOn de Is Preparacion 97 (4,8 p. 25,0 mmol) an acetonitrilo (50 ml), 

a 502C, Se Is afladiO N-cJorosuccinimida (6,7g. 60,0 nimbI). Despues, Is mezcla de 

reaccion Se aqua a 50G durante 1 In, A Ia niezola de reaccion $o Is aæadit aqua (ISO 
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nil) y Is mezela Se exlrao con diolorometano (100 m, tMs extractors co!nbinados as 

secaron (MgSO4) y so concentraron al vado care dar Ia PreparaciOn 36 (1,0 g). 

PreDaracjon $7 

M43-ciano-I -[2,6.dicloro-4-(pentatluorotio)tenhlI-4-(trifluorovinil). I 4-pirazoI-5-iI]-NN-

5 dimetilimidotormamida 

Una suspension de One RiekeTM en tetrahidrofurano (l 5%, 26 nil, 20 mmcl) 

as agilO On  one atmOstera de nitrogeno. La atniosfera de nitrOgeno so cambid pa 

broniotriflucroetileno (aprox. 40 mmcl) y Is solL!don Se aitO durante 3 h nM Se peso 

nitrOyeno a troves de Is soluciOn y of exceso de cino Se deib poser, dejando one 

10 solucion sobrenadante del reactivo de one deseado. A one soluciOn do Is PreparaciOn 

58 (2,24 g, 4,0 mmol) y tet,aquis(tnifenilfostina)paladio (0) (231 my) an 

totrahidroturanD (5 ml) Ce Fe anadió Is  so’uciOn S reactive do cinc (12 nil, aprox. 5.0 

morel). Despues, Is mezcla de reaccion as calentO a retlujo an una atmOsfera de 

SnitrOgerc durante Sb. Ala niezcla de reaction se Is anadiO exceso do acido acOtico 

15 acuoso (diluido) y Is niezola Se extraja con dicloronietano (150 ml). Los exiractos as 

lavaron con salmuera, Se seoaron (MgSO4) y so concentraron a! vacic. El residue $o 

puriticO usando one columna rsoluteTM (sifloe, 50 9), eluyendo con tolueno. Las 

macclones apropiadas Se conibinarDn y as concentraron pore dan Is PreparaciOn 37 

913 mg). 

20 MS (ES): MU [MH+J 514,2; la mass esparada para Cl SF-I9Cl2F8NSS t H as 

514,0. ’H RMN (COda): 2,79 - 2,82 (31-1), 3,03-3.06 (31-1), 7,75-7.77(1 H), 780 - 783 

Jo igual forma qua an Is Preparacion 34 se preparO: 

Preparación 38 

� 25 N43-cidno-1 -[2,6-dicloro-4-penlafluorotiofenil]-4-(l -tluorovinil)-1 H-pirazor-5-iJJ-N,N-

dirnetimddoTnlarnIda; a partit do lm corripuestos do Ia Preparacian 58 (380 my. 0,68 

mmol) y do Is Preparacion 61 (295 my, 088 mrnol) pare do’ el compuesto del tituld 

(85 mg). 

MS (ES): MZ [MI-k] 477,9; Is mass esperada pace 016H1 ICI2F6N5S + H as 

30 478,0, Fl RMN (CDCI3): 2,77-2,81 (3M), 2,99 - 3,03 (3H), 4,92 - 5,09 (2H), 7,70 - 7,73 

(1 H), 7,79-1,82(211), 

Preparacion 39 

H-pirazoI-5-)-N,N-

di met i Ii m idotorm amida 

35 A one soluciOn do Is PreparaciOn 62 (12,5 9, 25,0 niniol) an tetrahidroturano 
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(50 ml), a -300, se Is anadiO gota a gods cloruro de isopropilmagnesio (2 M on 

tetrahidroturano, 13,75 ml, 27,5 mmol). La mezola de reaccion as agitO a -30°C 

durante 30 mm, antes de Is adiciOn de cloruro de acido difluorOacOtico (2 M an 

tetratidrofurano, 1815, 37,5 mmcl). Despues, Is niezola de reactiOn se dejO calentar 

5 a temperature ambiente. A Is merle de reacciOn so Is anadiO one soluciOn saturate 

de hidrogenocarbonato sOdico y Is merle as exirajo con acetato do etilo (x 3). Las 

fases organicas combinadas so lavaron con una solucion do cloruro sOdico saturado, 

Se secaron (M9SO4) y $o concentraron al vacio. El rosiduo so recristalizO an star 

dietilico mediante Is edition do star de petrOleo, para dar Is Preparation 39 (7,6 g). 

10 1H RMN (CDG13): 218 - 2,82 (31-fl, 3,08 - 3,12 (31-), 641 - 669 (11-1), 1,67 - 

7,71 (2H), 849-852 (I H), 

Preoaracion 40 

N-{3-ciano-1 -126-ditluoro-4-(trifluorometil)fenilj-4-[1 -(trifluorometil)virlilj-1 -1-pirazol-5-

il)- NNAimetriminotormamida 

15 A Is PreparaciOn 66 (2,0 g, 4,26 mmol) y tetraquis(trifenilfosfmna)paladio 0) 

(246 my, 0.21 mmol) on N,N-dimetilformaniida (70 ml) as Is anadiO una soluciOn de Is 

Preparacidn 65 an tetrahidrofurano (15,75 nil, 6,3 mmol). Despues, Is rnezcla do 

reacciOn as calentd a 110-C durante una noche an Un aparato equipado con on 

purgation Dean-Stark. La mezcla de reactiOn as concentrO al vatic y el residuo Se 

20 purificO por crcniatografIa ultrarrÆpida (silice), eluyendo con tolueno. Las tracciones 

apropiadas as combinaron y as concentraron para dat Ia Preparation 40 (1,5 g). 

MS (ES): M/Z [MH-s-] 438,0; Is mass esperada pam Cl 7H1 I E8N5* H as 438,1. 

1H RMN (CDCI3): 2,78- 2,81 (3H), 2,95-299 (3H), 584- 587 (1H). 6,20 - 6.23 (1H), 

728-7,33(2)1). 7,64 - 7,68 (1 H). 

� �23 Preparaclon 41 

N-{3-ciano-1 -12,6-dioloro-4-pentafluorotiofenil}-4-[l -(difluorometil)vinilj-1 Hopi 

N, Nd ni etil I m idofc rmam ida 

A una solution do bromuro de metiltrifenilfosfonio (1,80 g, 5,05 mmol) an 

tetrahidroturano (20 ml), a 02G, so Is anadiO n-butillitio (1,6 N an bexano, 3,2 ml, 5,05 

30 mmol) mediarite one pairings . Despues do agitar durante 15 mm, so anadiO Is 

PreparaniOn 67 (1 72 g. 3.37 mmol) an tetrahidrofurano (10 ml) y Is mecca do 

reaction Se agitb a temperature ambiente durante 2,5 h - Ala mezola do reaction Se Is 

anadiO aqua (50 ml) y Is mezcla so exftajo con acetate de etilo (3 x 30 ml). Las foods 

orqÆnicas combmnadas Be secaron (MgSO4) y so concentraron al vacIo. El residue Se 

35 purilicO per croniatogratia en columna (slice) con un gradients de eluciOfl, acetato de 



10 

S 
15 

20 

�25 

30 

35 

p 
61 

elilo:hexano de 1:4 a 1:2]. Las fracciones apropiadas as communion y Se J 
conceniraron para Sr Is Preparacion 41 (140 g) 

MS (ES): MJZ MH+] 509,9; Is mass esperada para C16H12Cl2F7N5S 4- H as 

510,0. H RMN (CDCI3): 275- 2.78 (3H), 2,91 - 2,95 (31-1), 5,76 - 578(1 H), 5,91 - 5,94 

(I F-I), 6,14 - 6,43 (IN), 7,63 - 7,65(1 I-I), 7,79 - 7,82 (21-1). 

De igual forma qua an Is Preparacidn 41 Se preparO: 

Preparación 42 

N -[4-fl -[oloro(lluoro)rnetil]vinil)-3-ciano-1 -[2,6-dicloro-4-(lrilluorometil)lenil]- I H-pirazol-- 

5- ill -N,N-dimetilimidoforniamida; a partir del compuesto de Is Preparacion 68 (800 red, 

170 mmcl) para Sr at conipuesto del titulo (800 mg) 

MS (ES): M/Z [MF*] 468,1; Is mass esperada para 0171-112013F4N5 + H as 

468,0. 1H WIN (COd3): 2.75-2.78 (3H), 2,91 -2.94 (31-1), 567 -5.70(1 H), 5,91 - 5,95 

(1 H), 6.72-6.86(1 H). 7,65 - 7,68 (2H), 7,70 - 7,73(1 

PreDaración 43 

N43-ciano- I -[2,6-die 10 ro-4-(trifl uorom eti l)fe nil] -4-[l - (dill uoro meti I )-2 .2 - dill uorovin ii] I H-- 

ill -N, Nd i meti Ii m idolomi am ida 

A una soluciOn de trilenilloslina (524 mg, 2.0 niniol) en NN-dimetilformamida 

(5 ml), an una atrTlOsfera de nitrOgeno, Se Is aæadiO dibromoditluorometano (420 mg, 

2,0 rnmol). La rTlezcIa as agitO a teniperatura anibiente mutants 30 mm, antes de Is 

adicidn de Is Preparacion 39 (454 mg, 1.0 mmcl) an N,N-diriietillormanhida (I ml). A Is 

niezcla Se aæadiO cinc Riekefi (130 mg, 2,0 niniol) y Is mezcla de reacciOn Se agilo 

durante I In. La niezola de reaccian as concentro al vaclo y el residue Se purificO per 

oromatograffa ultrarrapida (lice), eluyendo con dicloronietana. Las fracciones 

apropiadas as combinaron y Se concentration para Sr Is PreparaciOn 43 (410 mg). 

MS (ES): M/Z [MHt] 487,8; Is mass esperada para CI71-1I0GI2F7145 + H as 

41 ’H RMN (CDCI3): 274 - 277 (311), 295 - 2,98 (3H), 6,43 - 6,72 (1-0, 7,66 - 7,68 

(211), 7,69-7,70(1 H). 

Preparacion 44 

N-(3-ciano-I -[2,6-dicloro-4-(trifluorometil)fenil]-4-[2,2-difluaro-1 -(trilluoromelil)vinil]- 1H  

p i razol-5-i 1)-N, Nd i meti Ii m idolorm a mida 

Una suspension de cinc Hiekefi an tetrabidrofurano 15,6 ml 12,0 nimbI) as 

dejO an repose y as retire tanto letrahidrofurano coma fee posible. Despues, at One 

Riekefi as IS afladiO N,N-dimetilformamida Seca (25 ml) y Is soluciOn Se agitO an una 

atmasfera de nitrOgeno. Se condensO 2-brolTiopentafluoropropeno (1,05 g, 5,0 mmol) 

an Un recipients enfriado, on una atniOsfera de nitrógeno, y as anadio lentamente ala 
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soluciOn de cinc mediante una prince. Despite, la mezola de reacciOn as aqua a 

temperature ambiente durante 12 h. A Ia Preparacion 62 (1,04 g, 2,0 nhmol) 

tetraqus(trifeniJfostina)paIadio (0) (120 mg), an una atmdsfera de nitrogeno, so lea 

anadiO la soucidn del reactivo do cinc en N,N-dinhetiltormamida (12 all, aprox. 4,0 

riimol). La niezcla do reacciOn as agitO a 90C durante 3 h y despues a 100C durante 

6 h. La mazda do reacciOn as repartiO entre acetato de etilo y acidic clorhidrico diluido. 

La capa organica Se separo, Se seca (M9804) y se concentro 61 vacio. El residuo as  

purifico usando una columns IsoIuteTM (silice, 50 9), eluyenda con tolueno. Las 

fraccianes qua contended el producto so concentraron y el residua Se disolviO on 

aoetonitriIo/aguaIdimetiIsuIfoxdo (12:1:3! 1,6 ml). Est soluciOn as puritico 

adicianalmente par cromatografia liquida preparative automatizada (sistenia Gilson, 

cojunina [una CIS del 50 x 30mm, 5 t) usando un gradiente de acetonitrilo:agua [de 

6538 a 95:5] Las tracciones apropiadas Se concentraron al vaclo Para dar la 

Preparacion 44 (28 my). 

MS (ES): M/Z jMH-t-] 506,0; Ia masa esperada Para Cl 7H9GI2F8F5 * H as 

506,0. ’H RMN (CDCI3): 2,74 - 2,81 (31-I), 2,96 - 3,02 (311), 7,62 - 766 (I H), 7,66 - 7,71 

(211). 

PreDaracion 45 

N(3�ciarlo1 -(2,6-diClOrO-4-(trifluorometoxi)feflill-4-((2,2-diflUOrO-1 .trifluorometil)vinil]- - 

I !-1-pirazol-5-ill-N, Nd I meti Ii midoformam Ida 

A one soluciOn do la PreparaciOn 71 (6,7 g, 13,7 niniol) an NN-- 

dimetilfarmamida (60 ml) Se lB anadieron triferliltosfina (21,6 g, 82,3 mmcl) 

dibromodifluorometano (8,6 g, 41,2 niniol). DespuØs, Is mezola do reacciOn Se agito 

an one atrriOstera de nitrageno a temperature ambierite durante 5 also. La mazda do 

reacojon as concentró al vaclo y el residuo Se puriticO per cromatografla ultrarrapida 

(sihce) con Un gradients de ejucion de tolueno:diclorometano [de 1:0 a 1:21. Las 

fracciones apropiadas so combinaron y as concentraron Para dar Is PreparaciOn 45 

(2,8 g). 

MS (ES): MR [MH-f-] 522,0; It mesa esperada Para Cl 7H9012F8N50 * H as 

30 522.0 

Prebaracion 46 

2,3-Dicianopropanoato de sub 

A una so(ucón de cianoatetato de etio 916,0 g, 8,10 TnO%) on N,N-

dirTletiltormamida (2,5 I) so Is anadiO Ientamente glicolonitrilo (700,0g. 6,75 nior) on 

35 aqua (saluciori 61 55%), A Is mewla as Is ahadió carbonato potasicO (932,7 9, 675 
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mol), duranle 1,5 h, garantizando qua Is temperature de reacciOn no superase 3OC. 

DespuØs, Is mezela de reaccion $o agitO a ter11peralura arnbiente durante una scone. 

La mezola de reaccion as fiIIro y el tiltrado Se ajustO a pH 3 mediante Is adicIori de 

acido. La fase orgÆnica $6 separO y Se conoentrO parcialmente al Vaclo Ar 

5 concsnttado Se Is anadid star dietillco (I I) y Is  solucian as lavO con aQua (5 X I I), as 

seco (M9804) y Se concentrO al vac lo pars  par Is PreparaciOn 46 (803 g). 

H RMN (CDCI3): 1,28 - 1,34 (31H), 2,95 - 3,01 (21-), 3,84 - 3,89 (1 H), 4,27 - 

4,33 {Th) 

Do igual forms qua an Is Preparaciori 43 as prepare: 

10 Preparaclon 47 

N’43-Ciano- 1 -[2,6-dicloro-4-(trifluorometoxi)fenil]-4-[I -(difluorometil)-2,2-dFlIuorQvhilI-

I H.pirazo1-5-il)-N,N-dimetilimidoformamida; a partir del compuesto de Is Preparacion 

72(1,1 g. 2,3 niniol) pars  per el compuesto del tItulo (650 mg). 

S 1H RMN (COOl8): 2,74 - 2,18 (3H), 2,93 - 2,98 (3H), 642 - 6,71 (1H) 7,28 - 

15 731 (211), 765-769 (I H). 

PreDaraciÆn 48 

M(3-ciano-I -12,6- need -4-(tritluorometoxOtenill-4-Il -(difluoronletil)vinill-1 H-pirazol-5-

N, N-dim still m doformam Ida 

Una mezcla de tem-bLjbOxido potÆsioo (soluciOn I M, 11,7 ml, 11,7 mmol) 

20 bromurO de metiltrifenilfosfonio (3,91 g, 140 rnmol) an ciclohexano (50 nil) as agitd a 

5aC durante 45 min y despuØs Se entrO a 102C. Se anadio una soluciOn de Is  

PreparaciOn 72 (4,40 9, 9,36 rTlrTloI) an diclorometano (20 ml) y Is rnezcla de reacciOn 

$o dejó  Calendar a temperature anibiente. La mezcla de reacciOn Se concentró al vaclo 

y of residue Se purifico nor cromatografia ultrarrªpida (silice) con Un graditnte de 

S25 eluciOn de tolueno:diclorometano [do 1:0 a 0:1]. Las fracciones apropiadas as 

combinaron y Ce conoentraron pars per Is Preparaciori 4S (3,6 g. 

MS (ES): M/Z IMIH+I 468,0; Is  mass esperada pars C171-112C12F5N50 H as 

46810. H RMN (COOl3): 2,74 - 2,78 (31-1), 2,90 - 2,95 (31-1), 5,76 - 580 (1 H), 5,89 - 5.93 

(I H), 616-646(1 H), 727 - 7,31 (2H), 7,58 - 7 62 (1 H). 

30 Do igual forma Se prepare: 

Prebaracion 49 

N43-cianD- I -[2,8-dicloro-4-(trifluorometil)fenil]-4-[l -(fluorometil)vmnil]-1 J-1-pirazol-5-iI}-

N,N-dirnetilirliidotDrmarTlida; a partir del compuesto do Is PreparaciÆn 73 (370 11g. 0,85 

mmol) pars dar all conipuesto del titulo (242 mg). 

35 MS (ES): M/Z [MH+I 434,0; Is mass esperada pars Cl 7H11 3Cl2F4N5 r H as 
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4341. 1H RMNJ (CDCI3): 2,78-2.81 (3H), 292- 295 (3H), 4,95- 4,98(1 H), 5,07 - 5,10 

(IH), 5,61 - 5,64 (2H), 7.61 - 764(1 F-I), 7,65 - 7,68(2H)  

Preparaclon 50 

N-(3-ciano-1 -[2,6.dicloro.4-(trifluoronietil)fenhlI-4-isopropenil-I -1-pirazol-5-ilJ-N, N-

5 dimetilimidofornlamida 

A and soluciOri de cloruro do tetrabutilamonio (204 mg, 0,69 rT1nlol) On 

acetonitrilo (7 ml) Se Pe aadieron tamices moleoulares (4 A. 3,0 g). DespuØs do 30 

mm, Is soFuciOn Se retirO per decantacion y Se anadiô a a Prep&aoion 74 (100 mg 

0,23 mmol). Esla mezola Be entrib a -10G y so aæadiO gota a gota cloruro do tionilo 

10 (31 ii, 0,46 mmcl). Despues do agitar durante 15 mm, as anal metilmercapturo 

sOdico (32 mg, 0,46 mmcl) y Is mezela do reacciOn so dejO calentar a toinperatura 

anibiente durante una noche. La niezola do reacción so concentrO al vaclo y of residua 

as Is aiadi6 diclorometano (50 nil). La soluoiOn so lavO con agua (3 x 36 ml, so secó 

S(MgSO4) y Se concentro al vaclo. El residue so paso a troves do un echo do chico. 

15 eluyendo con dicloronietano. El filirado Se concentra of vacin pare dar Ia PreparaciOn 

50(137mg). 

MS (ES): MU [Ml 416,0; Is mesa esperada para C17H14Cl2F3N5 - H as 

416.1. ’H RMN (Cl 2,01 - 2,03 (3F-I), 2,76 - 2,78 (312,93 - 2,97 (315.20 - 5.22 

(1H), 5,30 - 5,33(1 H). 7,59 - 7,60 (Il-I), 7,64 -7.67 (2H). 

20 Do igual forma quo on Is Preparacion 43 Se prepaid: 

PreDaraclon 51 

N-3-ciano- I -(2,6-d icloro-4-I (Intl u o ron] etil)tiolfe nil -4- 12 ,2-ditlu ore-I - (t ri f I uorometi I)vin ii] - 

I H.pirazol-5-il)-N,Mdimetilimidofornlamida; a partir del compuesto de Is PrsparaciOn 

75(6,50g. 12,9 mniol) para dar el compuesto del titulo (2,5 g). 

� 25 MS (ES): M/Z MH4-I 537,9; Is mass esperada para G17H9C12F8N59 H es 

53S,0. H H?’M4 (COCIS): 2.74- 2,77 (3M), 2,96 - 2,99 (3M), 760 - 7,63(1 H), 7,68 -7.72 

(2H). 

Do igual forma qua an Is PreparaciOn 42 as preparO: 

Preparación 52 

30 N L( I -[3-C 10 ro-5-(trifl uoro met i I)pirid in -2-il]- 3-ciano-4-I I -(trifl uorom eti l)vin ill - I !-1-pJ razol -5-

il).N,N.dinletilimidofomiamida; a partir del compuesto do Is ProparaciOn 76(1.00g. 2,3 

mmcl) pare dar of compuesto del titulo (WO mg)  

MS (ES): MR [Ml 437,0; Is mass esperada para Cl 61-Il ICIF6N6 * H as 

437,1 1H RMN (Cl 2,89 - 2,91 (312,98 - 3,01 (3H), 5,96 - 5,98(116,26 - 6,28 

35 (IF-I),7,65-7,68(I18,14-816(IH),8,69-8,71 (1 H)  



De igual forma quo an Is PreparaciOn 43 as prepararDn: 

Preparacion 53 

N{3-ciano- I -[2,6-dicloro.4-(difluoronletoxi)lenill-4-122-dilluoro- I -(tritluorometiOvinilj 

I H-pirazol-5-il)-N,N-djmetFljmidofomiamida; a parlir del compuesto de Is Preparacion 

5 77(425mg, 0,9 mmcl) para dare’ compuesto del tilulo (107 rug). 

MS (ES): Id2 [MH+] 504,0; Is mass esperada para CI7HIOCl2F7N50 + H es 

504,0. ’H RMN (CDCI3): 277- 2,80 (311), 296 - 2,99 (3F-I), 6,36 - 6,72 (1H), 7,20 - 7,22 

(2H), 7,58-7,60(1 H). 

Preparación 54 

10 N’-{3-dano-1 -(2,6-dicloro-4-perltailuorotiofenipl-4-[1 -(djfluoronletil)-2,2-dilluorovinill-1 H-

pirazol-5-il)-N,N-dinletilimidoformamida; a partir del compuesto de Is PreparaciOn 67 

(1,02 g, 2,0 mmol) para der of compuesto del tltulo (612 rug). 

MS (ES: M/Z [MH.I 546,1; (a nasa especada para CISHIOCIZE9NSS # H es 

. 546,0. 

15 De igual forma qua en Is Preparacion 3 se propard: 

Preparaclon 55 

1 -[dora(dill uc ro) meti 11-2.2 -dill uorociclop ropil )-3-ciano- I -[2,6-dial oro-4-

(trifluorometil)tenil]-1 H-pirazol-5-il)-N, N-dimetilimidoformamida; a partir del compuesto 

de Is Preparacion 78 (100 rug, 0,2 nimol) para der of conipuesta del tituo (124 mg). 

20 MS (Es): M/Z [MF-I*] 535,9; Ia mesa esperada card Cl 8H1 ICI3F7NJ5 + H es 

5360 

Preoaración 56 

5-amino-I -[2,6-ditluoro-4-(trifluorometil)tenil]-1 H-pirazol-3-carboxamida 

Una mezola do la PreparaciOn 29 600 rug, 1,79 nimol). nietarior (5 ml) 

� 25 hidroxido aniOnjco (5 ml) so calenta a Sot durante 5 Ii. La niezola de reacciOri as 

concentro SI vaclo y el residue as punlico par cromatografia on columns (silice), 

eluyendo con diclorometano/acetato do stile [1:1]. Las fracciones apropiadas as 

combinaron y Se concentraron para dar of compuesto del titulo (210 all 

MS (ES): hiIZ [MW-) 307,1; Is mesa esperada para CII H7F5N40 + H as 

30 307,061H RMN (C0300): 5,93 - 5,95(1 H), 7,58 - 7,64(2H), 

Preoracion 57 

Puddle p repa rarse 5-amino-I -[2,6- d C 10 ro-4- (trill uorometj )fen il] -4-v I nil - I H-

pirazol-3-carbonitrilo de acuerdo con los documentos EP933363 Al, W09824767 

W09804530. 

35 De igual tornia quo on Is PreparaciOn 31 Se prepare: 



66 

Preparation 58 

N43-ciana- I -12 6-d icloro-4- ( pentafluc rot i ofle nil)-4-yeS-I )-1-pi razol-5-i l}-M N-- 

dinietilimidcformaniida; a partt del compuesto de Is Preparation 79 (52 9, 103 mmcl) 

came dar of compuesto del titulo (45 9) an forma do un sólido pardo clam. 

5 1j RMN (CDCl): 2,77 - 2,81 (SF-I), 3,02 - 3,05 (3H), 7,78 - 7,81 (21-1), 6,21 - 

8,24 (1 H). 

Preparacion 59 

Aside 1 -(tdfluorometil)vinFlbOrico 

A limaduras do magnesia (5,83 g, 024 mcI) an tetrabidrofurano (400 nil) as los 

10 afladiô gota a gets borato de Irimetilo (68,13 nil, 0,6 mcI). La mezcla do reacciOn as 

entrid a 0°C y as anal gota a gets 2-bromo-3,3,3-trFfluoropropeno (20.75 nil, 0,2 

mci). Despues, Ja mezcla de reacciOn as dejo carentar a temperature ambiente y so 

41 agitO an una atmosfera de nitrOgeno durants one noche. La mezcla de roacoiOn SO 

enfto to nueo a Ot y Se anadia gola a gore aoido clorhiUnco 5 M, 200 ml), 

15 asegurandcse do quo Is temperature de Is soluciOn pernianeciese nor debaja do 

loC. DespLJØs, Ia mezcla de reacoiOn as agitO on una atmOsfera do nitrOgono duranto 

48 h. A Is mezcla do reaction as Is anadieron star dietilico (IOU mJ) y ague (200 ml) 

para for dos lases. La capa acuosa Se separo y so oxtraic con star dietilico (100 nil). 

Las lases organicas combinadas Se lavaron con ague (IOU ml), Se secaran (MgSO,) 

20 as concentraron al vaclo. Al residue as Is anadiO ciclohexano (50 ml), dando COtTiO 

resultado Is formation do Un precipitado. El precipitado so aisle per decantation de Is 

soluclón, so lavO con ciclahexano y as seco al vatic para dar Is ProparaciOn 59 (2,62 

g, 0,02 mol) an forma de Un sOlido blanco. 

1H RMN (DMSQ): 5,50 - 5,57(1 H), 5,80 - 5,88(1 H), 6,22 - 6!38 (21-1) 

� 25 PreDaración 60 

5-amiflo-t-[2.6-dicloro-4-(trifluOrOmet[l)tenill-4-I1 -(trifluorometil)vinilJ-1 H-pirazol-3-

Ca rbonitrilo 

A one mezola de Is PreparaciOn 82 223 mg, 0,5 mmcl) y Is PreparaciOn 59 

(212 mg, 1,0 mrnol) as le anadiO, an one atmosfera do nitrOgeno, una soluciOn 

30 desgasificada do tetraqu/s(trifenJfosfina)paladio (0) (2 % an moles, 23 mg) on toluene 

(ID nil) y maternal (2 ml) A esta mezcla Se Is anadiO una soluciOn acuosa do 

carbonate sôdico (I M, 2 ml) y Is mezcla do reacciÆn biMsica so calentO an una 

atmosfera de nitrogeno, a 852G, durante 22 Ii. La mezcla do reaccion as entriO, as 

diluyO con star dietIlico y Is case orgÆnica as soparo, Despues, esta Se lavO con ague 

35 (2 X 5 nil), Se sece (M9SQ4) y as concentro an una atmosfera do nitrOgeno, El residue 



as purified usando un cartucho IscluteTM (silice, log) con an gradiente do eluciOn do 

ciclohexanc:diclorometano [de 3:2 a 1:1]. Las fracciones apropiadas as conibinaron 

as concentraron para dar Is Proparaciorl 60(138mg) 

MS (ES): WZ [MH+I 416,1; Fe mesa esperada para C14H6C12F6N4 + H as 

5 415,0. H RMN (CDCI3): 3,90 - 398 (21-1). 5,96 - 5 99 (1 H), 6,25 - 6,28(1 H)! 780 -7.82 

(2H). 

Preparaclóri 61 

Tributil(l -fPuorovini)estannano 

A una soluciOn do Is PreparaciOn 83 (4,7 g, 19,4 mrTloP) an NN-

10 dimetilfomiamida seca (50 ml), or una atmOsfera do nitrOgeno, Se le aæadiO oxide de 

bis(tributilestano) (6 ml, 11,7 mmcl) y fluoruro de cesio (500 mg, 1,94 mriiol). Despues, 

Is niezola do reaccion Se agito durante are node a temperature ambiente. La mezcla 

do reacojon se diluyO con ague (lao ml) y so extrao con una mezola do bexaric y star 

dietjljco (3:1, 150 ml). Los extrados Be lavaron con agua (2 x 50 ml) y con una 

15 solucion saturada do salniuera (50 ml)! as secaron (M9SO4) y so concentraron al 

vacio para dar Is Preparacion 61 (5,1 g) an forma de Un scene incolaro. 

1H RMN (ODd3): 0,85 - 0,89 (91-1), 0,91 - IOU (611), 1,27 - 1.35 (71-1), 1,40 - 

1,63 (BH), 4.41 - 4.64(1 H), 5,14 - 6,43(1 H). 

De igual forma qua an Is PreparaciOn 31 Se prepararon: 

20 Preoaracion 02 

N13-ciano- I -[2,6-dicloro-4-(trifluorometil)fenil]-4-yodO-1 H-pirazol-5-ilj-N,N 

dimetjlimidoforman,ida; a partir del compuesto do Is PrsparaciOn 82(0,5g. 1,12 mmol) 

para dar of compuesto del titulo an lemma de Un solido cristaOno amarillo. 

MS (ES): M/Z [MHI-] 502,1; Is masa esperada para C14H9C12F31N5 H as 

� 25 501,9. ’H RMN (CDCl): 2,78 - 282 (3H), 3,03 - 3,08 (31-1), 7,67 - 7,71 (2H), 8,23 - 8,27 

(I H), 

Preparacion 63 

N -{3-c iano- 1 -12, 6-d icloro-4-(d ifluo ron eloxi)fe nil I-I H-pi razol- 5-il)- N, N-- 

dimetilin,idoformamida; a partir del compuesto do Is PreparaciOn 30 (3.1 g, 9,7 mmol) 

30 para dar el compuesto del titulo (3,5 g). 

MS (ES): M/2 [MH+I 3740; Is mass esperada para C14H1 I C12P2N50 H as 

374,0. H RMN (CDCI4: 2,76 - 2,80 (31-1). 2,99 - 3,03 (31-1), 6.14-6,17(1 H)! 6,35 - 6,72 

(I H), 7,11 - 1,15(1-), 7,21 - 7,24(1 H), 7,70-7.73(1 H). 

Preparaclon 64 

35 3-cane-I -[2,6-dicloro-4-(trifluorometil)fenilj-6-CI(l 5-(dimetilamino)metilenoIamino)-
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I H-pirazol-4-il)(yodo)cinc 

A una souciOn de Is Preparacion 62 5,02 g, 10,0 nimol) on tetrabidrofurano 

(24 ml), on una aflasfera do nitrOgeno, Se Ic aæad(O cinc Riek (1 31 q, 20,0 mmot 

an forma de una suspension an tetrahidroturano (26 ml). DeSpLJØS, Is mezcla .de 

reaccion so agJtO durante una noche a temperature anibiente. El exceso do metal cinc 

Se deja reposar y Is solucion qua contenia Is PreparaciOn 64 (0,2 mcI per litre) Se USO 

direotamente en Is Siguiente etapa. 

Prebaración 

6F

 IF 

IF

 

er-zn 

10 A una soluciOn de cinc Riekefi (al 5% an tetrahidrofurano, 7.6 g, 157 nil, 120,0 niniol) 

an tetrahidrofurano (43 nil), an una atmostera de nitrOgeno  as Is anadió 2-brorTlo-

3,3,3-trifluoroprop-1 -eno (14.0g. 80,0 runiol), La mezcla de reaccion as agitO durante 

uris noohe y Is soruciOn do la PreparaciOn 65 so USO sin purificacion adrenal. 

Do igual forma qua en Is PreparaciOn 31 Se prepare: 

15 Preparacion 66 

N-{3-ciano-I -12,6-difluoro-4-(tritluDrometil)fenhlj-4-yodo-I H-pirazol-5-iI}-N,N-

dinietilinuidoformaniids; a paftr del compuesto do Ia Preparacion 84 (2,2 g, 5,3 mmol) 

pars jar el compuesto del titulo (2,3 g). 

H RMN (CDCI3): 2.79 - 2,82 (31-1), 3,03 - 306 (31-1), 727 - 7,33 (211), 8,22 - 

20 8,25(1h). 

Dc igual tone qua an Is PreparaciOn 39 Se prepararon: 

Preparaclon 67 

� N-[3-ciano-1 -12,6-dicloro-4-pentafluorotiofenil)-4-(difluoroacetil)- 1 H-pirazol-5-iIJ-N.N-

dinietilimidofarmamida; a partw del compuesto de Is Preparacion 58 (250 g, 4,47 

25 mmol) a isopropilmagnesio (1,72 9). 

MS (ES): M/Z [MH+] 511.8; Is mass esperada para CI51-1I0021 hiss 

512,0. H RMN (CDCI3): 2,81 - 2.83 (3H), 3,09 - 3,13 (31-1), 6,41 - 6,69 (1 H), 7,82 - 7,65 

(21-I), 8,51 -8,54 (1 H). 

Preoracion 68 

30 N(4-(cloro(fruaro)acetilj-3-ciano- I -[2.6-dicloro-4-(ttifluoronletil)fenilj-1 J-1-pirazoI-5-il 

NN-dimetilirnjdotormamids; a partir del conipuesto de Is PrepsraoiOn 62 (1,0 g, 1,99 

mmol)e isapropilmagnesio (800 mg). - 

MS (ES): M/Z [MH+] 470,0; Ia mass esperada pare C161-IIOCI3F4N5O + H es 
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4700. 1H RMNJ (CDCI3): 2,79 - 2,84 (3H), 3,07 3,12 (3H), 7,20 - 7,24 (IH), 7,67 - 7,71 

(2H), 8,45-8,48 (I -) 

Preoaracion 69 

Puede prepararse 5-amino-I -(3-clDro-5-trifluarometil-piridin-2-iI)- I H-pirazol-3-

5 carbonitrilo de acuerdo con el documenta EP 500209. 

Prenaracion 70 

5-amino-1 -(2,6- d ida ro-4-[(tritlu a rom etil )tioJfe nil)- I H-p i razol-3-ca rbo nitri Ic 

Se aæadiO cuidadosamente nitrite sOdico (224 mg 3,25 mmol) a acido suItUrco 

(concentrado, I ml), asegurandose do quo Is temperature no aumentara par encima 

10 do 302C. Despues de agitar a I5C durante I h, as anadiO acido acetico (2 ml), 

se9Mido de Is  Preparation 
se ç850 mg, S,24 mmo) an Æcido acetco (3 MI). Despues, 

Is mercia de reaccion Se oalentO a 50C durante I h y as enfriO a temperature 

ambiente. A una soluciOn de Is  PreparaciOn 24 (500 mg, 329 mrtloI) on acido acØtico 

S(5 ml) as Is  anadiO ague enfriada con hielo (5 ml), seguido do Is soluciOn do Is  sal do 

15 diazonie, aæadida gata a gata a 0C- DespuOs de qua as completara Is adiciOn, as 

anadiO hidrOxido anionico (6 ml) y Is mezola do reacciOn as  agitd durante are noche a 

temperature ambionte. La niozela de reacciOn as filtrO a traves do Arbocelfi y el 

filtrado Se cemented al vacio. El residue so repartiO entre dicporometano y ague y Is  

fase arganica so second, so secO Na2SO4) y as concentrO al vacio pare par is  

20 Preparacion 70 (1,0 g). 

MS (ES): M,Z [IVH+] 353,0; Is  mesa esperada pare CII HSCI2F3N4S + H as 

353,0. II RMN (CDCI3): 6,01 - 6,03 (Il-I), 7,75- 7.78 (2H). 

Preoaracltn fl 

N[3-ciano- I -[2! 64 ic 10 ro-4-(trifluorom etoxi)fen il] -4-(trifl uoroaceti 1)-i H-p i razol-5-iIJ- N, N-- 

� 25 dimetilimidoformanlida 

A una soluciOn de Is PreparaciOn 87(6,09. 15,3 nimol) an pEridina (75 ml) so Is  

anadio gets  a gota anhidrido trifluoroacetico 4,32 ml, 6,4 g, 30,6 mmol). DespuØs, Is 

mezola de reacciOrl as agitO a temperature consents, an una almosfera de nitrOgeno, 

durante una noche. La mezcla de reaccion Se cancentro al vaclo y el residue so 

30 purifico per cromatogratia ultrarrÆpida (silice), eluyondo con tolusno. Las fracciones 

apropiadas so combinaron y as concentraron pars dam una niezcla de producto 

protegido y desprategido. Al residua as Is aæadiO diclorometano, seguido de N,N-

dimetilfomiamida dimetil acetal (5 min La mezola as agito durante una cache a 

temperature ambierite y despues so concenlrO al vacio pare dar Ia ProparaciOn 71 (6,7 

35 gI. 
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MS (ES): M/Z [MH,] 488,0; Ia mass esperada para CI6H9012F6N502 H as 

428,0. H RMN (eDOk): 2,80 - 2,84 (31-I), 3,09-3.13 (31-1), 7,30 - 7,33 (2H), 830- 8,34 

(I H)  

De igual forma quo an Is ProparaciOn 39 Se preparO: 

5 PreparaclOn 12 

N-f3-ciano- I -[2,6 d Ic Ic ro-4- (I ru i uoro netoxi fe nil I-4-(d ifluoroaceti I) - I H-p i razol-5-il]- N, N-

dirnetilinhidcfarmamida; a partir del compuesto de Is Preparacion 89 (6,20 g, 12,0 

mmol) isopropilmagnesic (4,4 g). 

MS (ES): M/Z [MH+] 470,0; is mass esperada rare Cl 6H1 0C12F5N502 + H as 

10 470,0. 1 H RMN (CDCI3): 2,79 - 283 (31H), 3.08- 3,12 (31-1), 6,41 - 6,69(1 H), 7,30-733 

(211), 8.46-8.49(1 H). 

Preparacjon 73 

Nj3-ciano-1 -[2,6-dicloro-4-(trifluorcnietil)fenill-4-(ffuoroacetil)-1 H-pirazol-5-ilJ-iVN-

40 dinietilimidotomiamida 

15 A Is PreparaciOn 91 (550 mg 1,44 mmol) en dilDronietano (10 nil) Se le 

anadiO NN-dimetilfarmamuda dimetil acetal (190 mg, 159 mniol) y Is mezcla do 

reacciOn Se agitO a 35C durante 1 h. La mezcla de reacciOn Se concentrO al vaciD y of 

residuo so paso a travOs do on lecho do slice, eluyendo con diclorometano. El tiltrada 

Se concentrO al vaclo pam dar Ia PreparaciOn 73 (370 mg). 

20 H RMN (CDCI3): 2.77 - 2,79 (31-I), 3,08 - 3,11 (311), 5,43 - 546 (1 H), 5,55 - 

5,57 (I H), 7,67 - 7,70 (21-1), 863 - 8,66 (I H). 

PreDaracion 74 

N-Ia-dana-I -[2,6-dicloro-4-trLtluorometil)fenhl]-4-(l -hidroxi-1 -metiletil)- I pirazcl-54]-

N, Nd ml etil i ml dofomi m Ida 

� 25 A una solucion do Is PreparaciOn 62 (1,0g. 2,0 mmol) an tetraliidroturana (15 

ml), a -30C y en una atmosfera de nitrOgeno, so le anadiO gota a gota cloruro do 

isopropulmagnesio (2 M an tetrahidrafurano, 1,2 ml, 2,4 mmol) DespuØs do agitar 

durante I Ii, Se anadiO acetaria (5 ml) medianle una jeringa y Ia mezcla de reacciOn so 

dejO calentar a temperature ambiente. A la mezcla do reacciOn Se le aæadieron aqua 

30 (7 nil) y carbonato sodico sOl{do (aproximadaniente 20 g). La mezcla so agiEO dwrnite 

IS tin, so fultrd y el resiauo Se lavO con diclarometano Despues, Is fase organics Se 

separO, so secO i as concentrO al vaclo. El residue Se paso a troves do on echo do 

silice, eluyendo con dicloronietaria, seguido do star dietilico. El tiltrado Se concentrO al 

vacio para dar of compuesto del titulo (280 mg). 

35 MS (ES): M/Z [MH+] 4340; Is mass esperada rare CI7HI6Cl2F3NSO tHea 



71 

434.1 H RMN (GDG13): 1,65 - leg (611), 2,79 - 2,82 (311), 285- 2,88 (3H), 3,36 - 3,41 

(1 H), 7,40 - 7,42(1 H), 765 - 7,69 (211). 

PreDaración 75 

NC[3oia no - . 6-dicloro-4- [(trifluorom eti OIio]ten I l)-4- (trilluc roaceti 1)-I H-p i razol-5-iI] - N, N-

5 dimetiliryiidoformamida 

A una ea!ucion de la PreperaciOn 92 (8,50g, 20,8 niniol) an piridina anhidra 

(IOU ml) Se Fe anadio gets a gota anhidrido trifluoroacetico (8,75 g. 41,6 mmol). 

DespuOs, Ia mezola de reacciOn so agitO dLjrante una noclie a temperature anibiente. 

La meacla de reacoiOri Se concentro al vacia y of residue Se puriticO par cromatografia 

10 ultrarrapida (siiicej Carl an gradients do eluciOn do toLueno:dclorometano (do 1:0 a 

1:1]. Las fracciones apropiadas so combinaron y as concentraron para dar Is 

Preparaoidn 75(7,1 g). 

MS (ES): M/Z [Ml 504.01 Is mesa esperada para CI6H9Cl2F6N5013 + H as 

504,0. -F RMN (ODela): 2,78 - 2,81 (3H). 3,09 - 3,12 (3H), 7,70-7.73 (2H), 8,34 - 8,37 

15 (1 H). 

Do igual forma quo an Is PreparaciOn 31 Se preparO: 

Prenaracioo 76 

N[l -[3- Clem -5-(trifluorDmetil)piridin-2-iI]-3-aiano-4-(tritluoraacetiL)-1 H-pLrazol-5-iI]-N,N-

dimetilinhidolormaniida; a partir del compuesto de Is PreparaciOn 93 (5,98 
g, 

15,6 

20 small para dar el compuesto del litulo (6,3 
g). 

MS (ES): MIZ [MH+J 439,0; Is mesa esperada para CI5119CIF61460 + H as 

439,1 H RMN (CDCI3): 2,83-2.86 (SI-I), 3,11 - 3,14 (31-1) 8,13 - 8,15(1 H)! 8,33 - 835 

(1H), 8.76-8,79(1 H). 

De igual torma quo an Ja PreparaciOn 39 Se prepare: 

�25 Preparacion n 

N1[3-ciano- I -2, 6-d ida ro-4-(d ifi uorom etoxi)ten ii] -4- tdtl U 0 roacet iI)-I I-I-p irazol-5-i I]- N, N-

dinietilimidoforman,ida; a parlir del compuesto de Is PreparaciOn 94 (0.50 g, 1,0 niniol) 

pare dar of compuesto del titulo 425 mg). 

MS (ES): MiZ(Mfrfi-J 470!0: a mass esperada para C16H10012F5N502 Hes 

30 470.0 

De igual forma qua an Is PreparaciOn 48 $e preparo: 

Prenaraoion 78 

N (4-fl - [cloro (dill u o ra)nieti I vi n i l)-3-ciano- I -[2, 6-diem 0-4- (trill uornrtl eti I )fen ii] - 11+  

pirazol-5-il)-W,N-dimetiliniidotormaniida; a parlir del compuesto de Is PreparaciOn 96 

35 (1,20 g, 2,5 mmal) para dar of compuesto del titulo (1,1 g). 



72 

MS (ES): M/Z MI-li-I 4859; Ia mass esperada para Cl 7F11 1013F5N6 + H as 

466,0. H MIN (CDCk): 2,72 - 2,75 (3H), 2,93 - 2,95 (3H). 5,76 - 5,78 (1 H), 6,18-6.20 

(I H), 7,66 - 768 (2H), 7,74 - 7,77(1 H). 

PreDaración 79 

5 5-amino-1 -[2,6.dicloro-4-(pentatluorotio)fenil]-4-yodo-i H-pirazol-3-carbonitrilo 

A una soluciOn de Is Preparacion 95 (40,0 g, 106 niniol) an acetonitrilo (400 ml) 

See anadid Nyodosuccinimida (26.4g. II7 mmol) yla mezola de reacciOn as agitO a 

temperature ambiente durante una noche. La mezela do reacciOn as diluyO con 

acetato de etilo (I I) y Se IavO con una soluciOn acuosa de tiosultato Sodico (al 100%, 3 

20 x 500 ml) y saknuera (500 ml). !a fase organica se secO (l\4gSO4) 3, as concentrO al 

vaclo care dar Is PreparaciOn 79 (53 9) an forma de Un sOlido pardo. 

1F3 RMNj (CDCIa): 3,87 - 3,94 (21-I), 7,88 - 7,90(2H). 

Preparaclon 80 

Puede prepararse 5 - amino -4-(2-bronio-acetil)-1 -(2,6-dicloro-4-tritltjoronletil-

15 fenil)-1 H-pirazol-3-carbonitrilo de acuerdo con el documento US 6069167 0 el 

documento EP846686. 

De iguI forma qua an Is Preparacion 79 as preparo: 

Preparacion 81 

5-Amino -I -(2,6-dicloro-4-tritluorometoxi-tenil)-4-yodo-1 J-1-pirazol-3-carbonitdLo; a partir 

20 del compuesto de Is Preparacidn 88 (5,0 g, 14,8 mmol) fears dar Cl conipuesto del 

t{tulo (6,8 9). 

MS (ES): M/Z [MH+] 462,8; Is mass esperada para CII H41312F311,140 + H as 

462,9. 

Prepaacjon 82 

� 25 Puede prepared 5-amino-i -[2,6-diclora-4-(trifluorometil)tenill-4-yodo-1 3 

pirazol-3-carbonitrilo de acuerdo con Ins documented US6069157, EP933363, 

W09828278. 

Preparaclon 83 

(1 -fluorovinil)(rnetil)difenilsilano 

30 A una soluciOn de alanibre de hIm (2,08g. 300 mmol) an tetrahidroturano Seco 

(150 ml) as Is anal cloruro de metildifenilsililo (15,8 ml, 75 Ol) y una confided 

catalitica de yodo. La mezcla de reacciOn Se sonico durante 40 Min y despues Se agitO 

durante una mocha a temperatura anibiente. La mazda de reacción Se enlriO a -78C y 

Se paso I ,l-ditluoroetileno (aprox. 225 mmol) a traits do Is meacla durante 30 min. La 

35 mazda so agito a -78C durante 2 in y despues $e calentb a temperature ambiente. La 



73 

mezola do reaoian so inactivo con one soluoiOn saturada do cloruro anlOnico y as  

exIrjc con ciclohexano (x 2). Los extractos combinados so lavaron con salmtjera, as 

secaron (MgSO4) y Se Concentraron al vaclo. El residue Be purilicO p0, cromatografia 

an columna (siLice, 1 kg) eluyendo con hexano, seuido do ciclohexano. Las 

S tracojones apropiadas so conibinaron y so cotleentmron pars dar Ia PmparaciOn 83 (7 

9) or, lornia de Un aceite incoloro, 

1H RMN (Cl 076 - 0,81 (3H1), 4,82 - 5,01 (1 H), 5,48 - 5,60 (IHI), 7,39 - 

7,51 (617,61 - 7,71 (4H). 

Do igual forma qua an Is PreparaciOn 79 se prepard: 

10 Preparaciori84 

5-Am inn-I -(2,6-dill uoro-4-trifluoro m eti i-fe nil) -4-yodo- I I-I-p i razol-3-oa rbonitri 10; 8 parlir 

del compuesto do La Preparacion 90 (2,00 g, 6,9 niniol) pars dar el compuesto del 

t{tuIo (2,2 g). 

S H RMN (CDCI3): 3,89 - 4,04 (21, 7,39 - 7,45 (2H). 

15 Prooracion 85 

Ciorurn do difluoro-acetiio 

A Æcidc difluoroacØtico (6,0 g, 3,93 ml, 62,5 niniol) a -l0C, Se 10 aæadiO 

pentacioruro do lOstoro (14,3 g, 68,8 mmci). La mercia do reacciôn as  agitO a 0C 

durante 10 min y despues as call a BUt. 

20 La mezola do reaccion as destilO via fracciOn del producto so recogid a -let 

card day Ia Prepa,aciOn 85 (30 9) fp.e. 25-30tJ. 

H RMN (CDGi3): 5,76 - 6,07 (1 H), 

Preoaracion 66 

ClOruro as clorofcuoroacelijo 

25 A pentacloruro de fosloro (10,2 g, 49,1 mmci) as Is anadiO gets a gets aoido 

clorofluoroacOtico (5,0 9, 44,6 mull a Ct. 

La mezcla do reacoion so deja caientar a temperature ambiente y Se ciestiio a 

presiôn ambientai (x 2) pars dar Is Preparacion 86 (5,0 9, p.s. 65t). 

1H RMN (COd3): 6,29 - 6,44 (1H) 

30 Do igusi lone quo an Is PreparaciOn 31 as prepare: 

Prebaración 87 

H-piTazoJ-5-il)-NM-

dinietilimidoforniamida; a panlir del compuesto de Is Preparacion 88 (7.0 9, 20.8 iiiniol) 

Para dar el compuesto del titular (6,2 g). 

35 MS (ES): MJZ [Ml 3920; Ia mass esperada Para CI4HIOCl2F3N5O & Os 
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392.0. H RMN (COCk): 277- 282 (3H), 3,00- 3,04(3H), 6.15- 6,17 (1 H), 7,27-7,31 

(2H),7,70 - 7,75 (I At 

Preoaracion 88 

5-Amino-I -(2,6-dicloro-4-trifluorometoxi-fenil)-1 H-pirazol-3-carbonitrilo 

5 A acido sulfurico (18 M, 54 ml) as Is afiadiO nitrito Si (13,9 g, 201.2 mmcl) 

Is soluciOn as spite a 15C durante I In. A la soluciôn Se afiadió aoido acOtico (200 

MI), seguido do 2,6-dicloro-4-(trifluorometoxi)anhlina (45,0 g, 182,9 mmcl) an scion 

acetico (90 ml), asegurandose quo la temperature de la solución no aumentara per 

encinia de 2OC. [)espuOs do qua so completara Is adiciOn, Is mezola as calento a 

10 50C durante I Ii, as enfriO a temperature arubiente y se anadhó gate a gota a one 

soiucjOn do Ia PreparaciOn 46(27.89, 182,9 mmcl) on acido acØtico 115 ml) y aQua 

enfriada con held (145 ml). DespuØs, la mezola de reaccion Se agitO durante one 

noohe a temperature ambiente A Ia mezcla de reacciOn Se Is anadiO diclorometano 

S(500 ml) y Is mezola Se agitO durante 10 mm. Las dos fases so separaron, la fase 

15 orgÆnica as IavO con aQua (20m)) y so anadiO gota a gate amoniaco (0,88 400 nil), 

manleniendo Ia temperature do la mezcla per debajo do 100. Este mezcla as agito 

durante una nacre a temperature anibiente y to fase organica as separO y as 

concerto al vaclo. El residuo as recristalizo an loluena/pentano [2:1] pace car Is 

Preparacion 88 (22,4 g). 

20 MS (Es): M/Z [MEl-i-] 337,0; Is  mass esperada pace Cl I H5C12F3N40 H as 

337,0. 1 H RMN (CDGI3): 3,66 - 3,82 (2H), 5,99 -6.01 (I H), 7,35 - 7,38 (211). 

De igual farina quo an Is  PreparaciOn 31 Se preparo: 

Pxacidn 89 

N3-ciano-1 -[2,6-dicloro-4-(trifluorometoxi)tenil]-4-yodo- I H-pirazol-5-il)-NN-

25

)-NN-

25 dimetilimidoormamida; a partir del compuesto do Ia PreparaciOn 81(6,8g. 14,7 mmcl) 

pare dar el compuesto del titulo (6,2 g). 

’H RIM (COCk): 2,76 - 2,79 (3H), 3,01 - 3,04 (SH), 7,27 - 7,30 (21), 8,17 - 

8,20(IH). 

Preparaclon 90 

30 5-Amino-I -(2,6-difLuoro-4-trifluorometil-fenil)-I H-pirazol-3-carboniftilo 

Una solucion do Is Preperacion 56 (400 mg, 1,19 nimofl an oxicloruro de 

fOsforo (20 ml) so calentO a reflujo durante I h. La niezcla de reacciOn as inactivo 

rTleaiante Ia adicion a ague y Is niezola posterior as extrajo con diclorometano. 

DespuOs, 
loss extractos combinados se secaron (Mg804) y Se concentraron al Vaclo, El 

35 residue so purificO par oramatografia an colunina (slice), eluyenrlo con dmolorometano. 
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Las tracciones apropiadas Se combinaron y as concentraron pars dar Is Preparacion 

90250 mg). 

MS (ES): M/Z [MH+I 289,0; Is mesa esperada cars CI   H5F5N4* H as 289,1. 

H RMN (CDCI3): 3,76 - 3,87 (211) 6,02 - 604 (I H), 7,37 - 7,43 (211). 

5 PreDaraciOn 91 

5-Amino. I -(2,6-dicloro-4-tritluorometil-tenil)-4-(2-fluoro-acotil)-1 H-pirazol-3-carbonitrilo 

A one solution de Ia PreparaciOn so WOO mg, 1,80 mmoQ on tcueflO 20 ml) 

as Is anadieron I 8-corona-6 (856 mg, 324 limol) V fluoruro potsico (anhidro, 210 

mg 360 mmcl) an toluene (20 ml). Despues, Is mezcla de reaccion Se calentO a 90C 

10 durante 2 dies. 

La niezela de reaccion as concsntro al vaclo y el residue as peso a travØs do 

on Isere do silice, eluyendo eon Øtsr dietilico. El filtrado Se concentrO el vaclo para dar 

Is Preparacion 91 (500 mg). 

MS (ES): MU [MH.] 380,9; Is mesa esperada pare 013116021741440 H as 

15 381,0. H RMN (COOls): 5,38 - 5,40(1 Fl), 5.50- 5,52(1 H), 5,84 - 590 (21A), 779 - 7,81 

(211), 

De igual forma qua an Is PrepareciOn 31 as prepare: 

Preparation 92 

N-(3-ciano-1 -(2 6-dicloro-4-[(trifluoronletil)tiojfenil)- I H-pirazol-5-iI)-N,N-

20 dirnetilin,idoformamida; a partir del cornpuesto do Is Preparacion 70 (1,0 g, 2,93 mmcl) 

pam dar el compuesto del titulo (720 mg). 

MS (Es): it2 [MF-l*] 408.0; Is mesa esperada pore GI411I0Cl2F3N5S + H as 

408,0. H AMN (00013): 2,80 - 2,84 (311), 3,01 - 3,06 3H), 6,18 6,22 (1H), 7,68 - 7,70 

(211)7,71 -7,73(1 H). 

� 25 Preparaci6n93 

5-Amino-I -(3-clora-5-trifluorometil-piridin-2-il)-4-(2,2.2-tritluoro-acetEl)- I H-pirazol-3-

cathonitro 

A one soluciOn de Is Preparacion 69(450g. 15,6 mmcl) an piridina 45 ml), a 

OC, Se Is anadiO gone a gone anhidrido tritluoroacetico (8,8 ml, 62,6 mmcl). Desłues, 

30 Ia mezcla de reaccLOn as egito a temperature ambiente durante 3 h. 

La mazda do reaccion so concentrO al vacio y al residue Se le anadieron 

tetrahidrofurano (20 ml) y Æcido clorhidrico (al 10%, 20 ml), Oespues, Is Mazda de 

reaccion Se calentO a retlujo durante 1,5 ft 

A Is mezcla do reaccion Se 10 aadiO acetate do etilo y as dos copse Se 

35 seperaron. La cape access Se extrajo con acetate de stile (3 x 30 ml) y las eases 
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orgªnicas conibinadas so lavaron con acido clorhidrico (al 10%, 2 x 30 ml) 3/ una 

solucibri acuosa do hidrDgenocarbonato sddico (3 x 30 ml), Se Secaron (M9SO4) y Se 

concentraron al vaclo para dar Is PreparaciOn 93 (6,1 g). 

MS (ES): M/Z [MH+] 383,9; Ia mesa esperada para 0I21-14CIF61,150 + H as 

5 3840. ’H RMN (00013): 7,54 - 764 (2H), 824-827(1 H), 867 869 (Id) 

Ge gual forma qua an Is Preparacidn 79 so preparO: 

Preparacion 94 

N43-ciano- I -[2,6 dic Ic ro-4-(d ifluoron, etoxi)fe nil] -4-yodo- 1)-I-p1 razol-5-i 1)-N, N-- 

dirnetiliniidoformamida; a partir del compuesto do Is Proparacian 63 (2,44 g, 6,5 mmcl) 

10 pare dar el compuesto del titulo (3,1 g). 

MS (ES): NA,? [MH#I 5000; la mesa esperada para CI411I002F2INJ50 + H as 

499,9. 

Preparation 95 

Puede prepararse 5-amino-1 -12,6-dicloro-4-(pentafluorotio)fenil]-I !-1-pirazol-3-

15 carbonitrilo S acuerdo con los documentos WO 9306089 y EP605469. 

Do igual tone quo an la Preparacion 39 Se prepare: 

Preparaclon 96 

10 ro(d ifluo ro)aceti 1)-S-dana- I -12 ,6-d lola ro-4-(trifl uorom etil)te nil -I )-1-pirazol-5-i I 

N.N-dimetilimidoformamida; a partir del compuesto de la PreparacEn 62 (5,0 g, 10.0 

20 mmcl) para dar all compuesto del titulo (2,9 g). 

MS (ES): NZ [MH+] 487.9; Is mesa esperada para G16H9C13F5N50 4- H as 

4880. ’H RMN (CDCI3): 2,80 - 2.e3 (3d), 3,09 -3.13 (3H), 7,68 - 7,71 (2H), 8,28 - 8,31 

(1 H). 

Prełaracion 97 

25 Puede prepararso 4-trifluoromotiltio-online do acuerdo con el docurnento EP 

546391 A2. 

Preparacion 98 

5-Amino-I -(2,6-dicloro-4-tritluoromeIil-fenil)-4-(l -Hidroxi-22,2-trifluDro-I -trifluorometil-- 

etil)-I H-pirazol-3-carbonitrilo 

30 So soLubilizo 5-amino-3-ciano-I -(2,6-dicloro-4-trifluorometilfenil)pirazol, vease 

of documento EP2951 17, (15 q, 46 mmol, I equiv.) an hexatluoroacetona 

sesquihidrato y la mezola do reaccion as  calento a 100-C. Despues de 2 bores, una 

LC-MS mostrO quo as habia complotado (pica unitaric (487J). 0espus do enfriar a rA, 

Se anadiO acetate de ohIo (500 ml)y todo of producto brute se Iavó con aqua (50 ml) 

35 despues con salmuera (2 x 50 nil), despues as secO score sulfate do magnesio, so 
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fiItrO y Se concentra al vacio, produciendo of compuesto del titulo an forma do UP 

sOlido Pardo, quo contenia restos do disolvente (22 g), qua as usa tal cual on La 

siguielito etapa-

Preparaclon 99 

5 N[4-(1 -Hidroxi-2,2,24rifluoro- I -trifIuorometil-eti!-5-ciano-2-(2,6-dicIoro-4tdtIuorametil-

ten i fl-2H-pirazol-3-i II- N Nd ni etiltorm a midi na 

El compuesto do la PreparacicSn 99229 brutes de antes, estimado 46 ninioL, I 

oquiv.) Se suspends an dicloromotano (SCM) an one a(mOsfera cie nitrgeno. 

DespuOs, a In meacla S reaccion as le aæado lentamente dimetiltorniamida 

10 dimetoxiacotal (99+, 7 g, B nil, 66 mmol, 1,2 equiv,) durance I mm.). La mezcla do 

roacciOn so calienta a 40C y so deja an agitaciOn durante one hera. Despues, la 

niezcla brtjta Se concentra al vaclo y as diluye con star (600 ml), dsspues so lava con 

agua (2 x 50 iii) y so seca sobre MSO4 an polvo, $o filtra y Se concentra al vaclo, 

delando el compuesto del titulo an forma de on solido Pardo (20,5 g), 

15 Prearacion 100 

N[4-(1 -Gloro-2,2,2-trifluoro-1 -trifluorometil-elit)-5-ciano-2-(2,6-dicloro-4-t(ffIuoromotil-

ten Ll)-2 H -pm razol- 3 ill- N, Nd ni etil-torni am i di na 

El compuesto do la Preparacian 99 (20,5 g, 37 mmol, I equi\L) so solubiLizO an 

acetonitrilo anhidro S so aæadiO lentamente claruro do tianile niediante una jednga (44 

20 g, 27 ml, 370 rnniol, ID equiv.). La niezcla de reaction so calentO a 85C duranto dos 

horas pro ril so completara, dsspuOs a Ia tonic entrails Se Is aadieron 200 nil 

de ciclohexano y el polve amarillo palido Se ratio per tiltraciOn (9 in. Despues, el 

producto brute restante se absorbiO sabre stick, as seco y so eluyO sobre una capa do 

silice con 0CM. t2s fracciones deseadas so cambinaron y so concentraron pama 

� 25 producir Un aceite amarillo palido qua sotidifiob tras on periodo do repose (II in para 

dar on rendimiente combinado del compuesto del titulo do 20 g. 
LCMS [561) 

Preparación 101 

-tnlluorometil-vinil)-211-

0 p i razol-3- ii] - N, N-di meti ltarrnam Id i na 

El compuesto do Is PreparatiOn 100 (20 g, 35 mmol) so disolvib an 500 ml de 

TI-IF anhidro y as anadieron ISO ml do una suspension de 59/IOU ml de are Rieke 

(7,5 g, 110 rnniol, 3 equiv.). Despues de 3 baras, la LCMS niostrO Una conversion 

cuantitativa an el compuesto pertluoroisopropenilo (pieD unitario (5061). La mezola 

35 bruta as ultra a trav4s de one capa do celite y despues as absorbiO score silice. 
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Despues, to capa de office as eluyO con toluene produciendo el conipuesto deL titulo an 

torma de Un sOlida blanco (18 g). 
Prenaración 102 

N[$-Ciano-2-(26-dioloro-4-trLfluorometil-fenil)-4-(22-ditluoro-1 -tritluorornetil- - 

ci ci opropil ) -2 H-p1 razol -3-il] -N, Nd jill etil-torm Err idi n a 

Se genera dizometano usando el kit de diazald de Aldrich (procedimiento AL-

ISO) some lb gramos de diazald. La so(uc’dn recien prepaada de dizometano Se 

niecla con el compuesto de Is PreparaciOn 101 (169,31 mmol, solubilizado an THF 

aniiidroy y Is SQIUSn arnarille resuliante se de)a an reposo durante 2 horse a TA. Una 

10 LC-MS muestra La complete conversion (91% del compuesto del titulo 5201, Se 

asumiO due 5% de or subproucIo era Ja pirazolLna correspondiente f548J y 4% de on 

subpraduoto desconocido). Despues de Is concentraciOn at vacin, el sOlido amarillo 

IS resultants (17g) Se use sin purificacion adicional an Is siguiente steps. 
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REIVINDICikCIONES 
../ 

.7 
On prouco de cornbinaóiOn quo comprende on compuesto as formula (I): 

N H 

enlaque: 

as 0F3, OCP2N, 00F3, SCF3. -SQCF3, SO2CFs 0 SF,; 

A2 as H, tiüor D alguilo G1.4 optionalmente sustituido con I a 5 ato,TIos de 

haLgeno seleccionados independientemente entre otoro y flUor; 

A3, R4, R’ y P6 representan independientemente H, aiquilo CIA opcionalmente 

10 sustituido con I a 5 grupos halogeno seleccionados independientemerfte entre clam y 
flüor, 0 Un cloro a tlor; 

as Cl 0 fluor; 

Xes GRe oN, cones He es CI 0 flUor; y 
El9 as NRRb; 

1. S H6 as selecciona entre hidrogeno, aiquilo C1.6, aiqUenhlo 02. cicloalquilo Ca,, 

C(0)O-alquilo C1 y alcoholic C1,, donde cada urio de its graphs anteriores puede 

incluir uno 0 mÆs sustituyentes opcionales tuando sea quirriicanientebçbe 

* seleccionados independientemenle entre jiaca, her, teI1IQ. hdroxi. -C(0)OH. -C(0)0-

all C, 6, aquiIo Ci, hakoa!quilo C, cioroalquilo C9, alcoi C,,, lialoatcoxi C, a. 

20 amino, aJQuPJaIThnD C. y di-aiquilamino C,.6; 
Rb Sc selecciona entre hidrogeno, aiquilo C,,, aiqueniLo C2,, alcanollo C1.6 y 

C(0)O-alquilo C1.6, dande cada out de los groans anteriores peace incluir Uno 0 mas 

sustituyentes opcionales cuando sea quimicamente posible seleocjanados 

inaependientemente entre halo, fenilo, bidroxi, -GOGH, -G(O}Q-alquilo Ci,, alquilo C. 

23 6, iaIoalquilo G,., cicrosiqulia C3.0, alcaxi Gi., haloalcoxi C,., amiflc alquilaniino C,, 

di-alquilamino C; 

0 W y Rb lunto con el Ætomo de N al que estªn unidos pueden lormar on anillo 
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ieterociclico de tres a siete miembros quo contiene uno 0 mas dtonios N, 0 0 S 

adicion&es y donde dioho anhllo lieterociclico puede toner uric o ms sustituyentes 

opcionales seleccionados entre oxo, halo, her, fenilo, hidroxi, -COOt-I, -C(QO-aquio 

Gi, aLquila G, 6, haloalquLlo 0,.o choloalquhlo Ca5, alcoxi 0l haloalcoxi C1.6, amino. 

5 alquilamino Cl y di-aiquilamino Cl,, V 
bet represents on grupo heterociotico de cuatro a siete niiembros, quo as 

aromatco o no aronlatico y qua condone uno 0 mars heteroatomos seLeccionados 

entre nitrogeno, ox(geno, azufre y mezoLes de Ins rnismos, y donde dicho snub 

heterociclico esta opcionalmente sustituido. donde Is vabericia In permits, con uno 0 

10 na5 sustituyerites seleccionados entre halo, ciano, nitro, alquibo C1, haloalguibo C,6, 

abcoxi G, OC(0)-at Gi,, 0(0)-ahquibo Cl,, G(0)O-alquLbo 015 y NPCRC, deride Rc 

y Rd Se seleccionan iridependientemente entre iidrogeno, alquibo CIM y aiquenibo C2.6, 

Conde code uno de los grupos anteriores puede incluir uno 0 mas sustituyentes 

opolonaies cuando sea quimicamente posibLe seleccionados independientemente 

13 entre halo, JeniIo, hidrojd, -COOH, G(0)Q-alquibo C15, alguibo 014, haloalguilo 31.6, 

cic!oaLqthPo C, aoxj C14, haboalcoxi C,5, amino, aiquilamino 0,6 y di-alquilaniino Gt-

e; 0 one Sal tarrnacJuicarnente acaptable a prolarmaco del mismo; 

con a candiciOji do quo or menDs uno de H2, R R4, R9 a Ft6 sea f!L)Dr, can uno 0 meet 

agenfes teipeutSs disntot 

20 

2, Una combinacian de acuordo can Is reivindicaoiÆn t on Is qua H1 as CF 0 

SF5, 

3. Una combinaciOn de acuerdo con is rei4ndicaclOn 16 2,  sr is We 92 as F, CF, 

23 oCHF2 

4. Una combinacion do acuerdo con una cuatquiera do as reivinrjicaoiones I a 31 

an Is quo tanto B3 como H4 representan fiLler y H5 y A represen(an hidrOgeno, 

30 5. Una combinacLan do acuerdo con one cusiquiera do (as reivinriicachones I a 4, 

an Is quo H2 at CF, tanto H3 como R representan ¶lüor y A5 y fl representan 

hidrogeno. - 

6. Una combinacion do acuerdo con one eualquiera de las reivindicaciones I a 5, 

35 an is qua X es CR? V tanto H’ coma R3 son dora 
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7. One combinaciOn de acuerdo con una cualquiera de las reivindicaciones 1 a 6, 

an a qua P0 se s&ecciona entre 11I12, alcoxicarboniLarnino C, a, on una sust’tuc’on 

Qpconai sabre el prupo alcoxi con uno a mae grupos lLUor, di-alquilaniirlo C4 y net, 

5 a!quiamino G1., con ur3a sustituclOn opcional sabre at grupo aiquilo con uno a cinco 

grupos flar, cicloalqulJo O,r tenilo y he!. 

8. Una combinaclon de acuerdo con and cualquiera de las reivindicaciones I a 7, 

or a qua P° as NH2. 

J-0 

9. Una combinaciOn de acuerdo con la reivindicaciOn I, on la quo el compuesto 

de formula (I) so se!eccjona anile: 

S 
5 -amino-I -(2,6-dicporo-4-pentafluorotiolenilj-4-f2,2-difluoro-i - 

trtuoromeI})cicJopropil]-I H-p3razo-3-carbonitrLIo 

5 5�amjno4 -(26-dicloro-4-(IritluorornetiL)teniII-412,2-ditIuorQ-1-5�amino4

 -(2,6-dicloro-4-trit!uorcrnetil)ieniI]-4-(1,2,2 trifluorocicloompil) 1  I-I-

pirazoL-3-carbonitrijo; 

5-amino-I -(2S-dieloro-4-tritluorornetil)lenLI]-4-(pentatluorocLcIopropiI)-I H-

20 ØrazoL-3-carbonitrijo; 

5-amino-4-2,2-dicloro-1 -tluorociclopropil)-1 -I2.6-dicIoro-4-(trifluorometil)fenhI-

I tl-pirszol-3-carboniihlo: 

5-amino-I -[2, B-dicloro-4-pentafLuorotiofenil]-(pentatluorociclopropil)-1 H-plrazol- - 

3-carbonilrilo; 

25 5.ni,-J -(2,6-dicloro-4-pentafluorotiofenLlj-4-(I ,2.2-trifluorocicLopropil)-I i-I- - 

pirazol -3-carbonitri1o; 

5-amino-I -[2,6-dicloro-4-(tritlLiorometil)lenLI]-4-I I -(difluorometil)-22-

ai!IuorocIcloproplI]-i R-pirazoj-3-carbonitrilo; 

5-amino-i -2.6-0cloro-4-(tr)fluorometil)1enLlJ-4-(22-ditluorocicLopropiI)-1 i-I-

30 pirazol-3-carbonitrLlo; 

5-amino-4422- Mum -I .(lrifluorometil)ciclopropifl-I 126-ditIuoro-4-

(tnf!uoromet,Jfleni-i H-pirazo-3-carbonitriIo; 

5-amino-I -2,6-dicloro-4-penlalLuorotiofeniIJ-4-1I -(difluorornetil)-22-

difluorociclopropil?-i H-pirazol-3-carbonitrilo; 

35 5-amiQ4-{I 4coro(fkioro),neti!j-22-ditIuornciclopropLl)- 1 -(2,6-dicloro-4-
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Ab 
(trtfuoromeIij)ieni!Jl frlpirazol3oarbonitriIo 

5-amino- I -(26-dicroro-4-(trifluorometitoni)-4-I -(difluoroIteU)-22,33-

tetrafluorociclopropilj-1 f1-pirazoI-3-carboni60; 

5-amino-I [26-dicloro-4-(trilluocometil)fenil]-4-(2233-tetrafluoro- I-

5 tritluorometifloioLopropil]-i -1-pirazol-3-carbonitrilo; 

1-[2,6 dcloro 4-(ti-iflumomON)tenill 4 12,2-difluoro-I  -(tritluororneti!)cicLopropiL]-S- - 

(rnetiiamino)- I /+pir,I-3-carbonttrko 

5-amino-I -[26-dicforo-4-rifluorometo4)fenŁi-4-22-dfluorn-i-

(trifluoronietil)ciclopropil]-I H-pirazol-3-carbonitrilo; 

10 5-amino-I -(2,6-dicloro-4-(trifluorarnetoxi)toniti-4-[I -(ditluorometiO-2,2,3,3-

IetralIuoroccJopropiIH H-pirnzol-3-carbonitrtlo; 

5-micio- -(dif!uorornetil)-22-

difluorocic(opropifj-1 &I-pirazol-3-oarbonitriro; 

S-amino-I [2,6  dic to ro-4-(tril Luororn ettflfe nilj-4-(2 2-diftuoro- I - 

15 fIuorometiI)oioLopropI]-I H-pirazol-3-carbonitriLo; 

5-amino-I -I26-dicIoro-4-(trjfIuorometj!)tQniI]-4-(22-diIuOro-1 -metilciclopropil)-

I b*piraoI-3-carboniIrilo 

5-srnino-I-(2,6-dicioro-4-(t1ftuoromotii)io;1enil}-4-2,2-difJuoro-1 - 

(trilluorometil)cicIopropiII-I H-pLrazol-3-oarbonhtrifo; 

20 3-ciano-I .[2B-dieloro-4-(trilIuorometil)Ienil-4-(22-dLfluoro-1-

(Idtluorometil)oLolopropil]-1 H-pirazoI-5-iloarbamato do etilo; 

I -2&dic!oro-4-(Irifluorometil)teniI]-4-122-ditIubro-I -(tritluorornetiflciciopropiLl-5-

(2-oxo-1,3-oxazoIidin-3-i9-IH-pirazo-3-carbonitnJo; 

5-amino-i -[3-cLoro-5-(triiuorornetiQpindin-2-ikJ-4-2,2-difIuoró-I - 

� 25 (tritluorometil)ciclopropill-I H-piraiol-3-carbonitrilo; 

3-dana-I -[26-dIotoro-4-(tritluorometifltenit]-442,2-dilluoro-1 

(tritPuorornetil)cioloprop J -1 H-pi razal-5- learbam ato de 2- (dim etilam ino)eti LO; 

3-cisno- I-2,6-djcIoro-4-QrfJuornfl19tj)fenLIJ-4-2,2-diIIuDro-I - 

(tritluorom etil)cictop ropi(j- I H-p iraoL-S-ifcarbamato de 2,2,2 -trifluornefilo; 

0 54mino-I -(26-dicloro-4-[(triIIuororneti0suIfoniffenLI-4-2,2-ditkuoro- I - 

trifIuoron,etiI)cicLopropI-I H-pirazol-3-cerbonitriLo; 

I -2,6-dieIoro-4-(tritIuorornetit)tenLIj-4-t22-ditIuoro-I -(trilluorometil)ciclopropiLj-5-

RPfridn-4-ilmetiI)amrO?-I H-pirazol-3-carbonitrilo; 

5- amino -1-[26-dfcon-4-(ditaorornetoxifl&nilJ-4-22-ditIuor0-I I-

35 (tritluorometil)ciolopropili-I H-pirazoL-3-oartonitrifo; 
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5-rnina- I -[2a-dLcLoro-4-penlatluaroliotenilj4-J I -(dit!uorometil)-2233-

tetraffuoracictopropLIJ I HpzoU3-carbontriLo; 

3-dano- (26-dicIoro-4-(trLfruorometferii(-4-(22-diIiuoro- - 

(triluorometiL)oiclopropil-1 -1-pirazoI-5-,Lcarbrnaio do isoprpiia; 

5 3-oiano1 42e-dLcLoro-4-(tritLuorometilflenill-4422diftuoro-1-

(tritluorometi l)ciclop rap Llj-I H-pi razol- 5-i Lea rbarnato de pi rLdi n-4-i rn etilo; 

- 

3-ciano 1,12,6 dicloro-4,Urifirlormoutil)fienfif 4-(2,2 dilluoro-1 

(trikQrometJ)ccopropiI]-1 H-pirazol-b-Ll)-carbamato de piridin-3-itmetilo; 

3-ciano- I .(26-dicloro-4.Ur5IJuorometi!)feniIJ-4422-ditluoro-1 - 

10 (triftuororrteti)cicLopropilj-I N-pirazoL-50carbamao do piridin-2-i!metilo; 

3-ciano- -(2,6-dicIoro-4-(triffuorometiL)feniq-4-22-diIurwo-1 - 

(trLfluorornetiL)cicIopropil-I H-pirazol-5-ilcarbamaio de I H-irnidazoI-5-iLm&iIo; 

3-dane-I -(2,6-diclora-4-(trifLuorometil)teniIl-4-[22-diftuoro- I 

(tritluorometil)ciclopropil]-1 Hpirazol-5-11carbamato de 2-pirrolidin-1-iletilo; 
y is 

5-amino-4-jl -cIoro(ditIuoro)rnetiI]-2,2-difIuorocLclopropII)-I -(2,6-dicloro-4-

(triiluorometiJ)feniI)-IJ+pirazol-3-carbonitrilo; 0 ma sal farniaceuticaniente aceptable 

do loo mismos. 

10 Una combinacion Is acuerdo con one cuaquiera de Ls reivindicaciones I aS, 

20 condo Is combinacion comprende on compuesto de EOrmua ()), o una Sal 

tarmaceuticamente aceptable del mismo, 
y 

one 0 nläs agentes aritparesitarios 

distintos, 

11, Una oambinaciOn de acuerda con La reivindicaciOn 10, donde of uno 0 rose 

40 
25 agentes antiparasjtarics disflntos as seleccionan entreLverrnectina, avermectina, 

abamectir!a, etnameotifla, epænomectina, dorarnectina, selaniectina, rnoxidectina, 

neniadectina, albendaztq, canbendazol, tenbendazol. flubendazol, mebendazol, 

oxtendazol, oxibendaa(, parbendazol, tetranilsoL, iovamisoL, pamoato do piranteJ, 

mantel, morainal, triclabendazol, praziquantel, epsLprante, ipronil, kfenumn, 

30 ecdisona, tebutenozida 0 LmidacLoprd. 

12, Use de on compuesto de formula (I) come so describe en La reivindicaoion I, 

una sal tarn,aceulicarnente aceptable del mismo, an La famicacion do on 

medicamento, en combination to,, one 0 niS agentes terapeuticos distintos come SB 

5 describe an una cuaquiera do as reivindicaciones I. 10u II para of tratarliento de 
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