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ANEXOS 

Comprobante as pago der is rest de preseqlaspor to sa solicitud. 

EDocufliento quo acredita Is existericia y representci6n legal cuando •1 solicitanee see persona 
jurldica. 

JJJ Poderos, si fuere of caso, Adjunto Copra simple, Ver expediente No. CG-M34144. 

CKIDocurnento Is cesft5n Oaf lnventQr el salfcitante a  SU causante. 

EDocladcnones  

Copla Ge Ia solicitud internador&. (Resume,,, descripciôn,  reivindicaciofleS dikujos). 

Troducción re Is solicitud internacional al castelLano, (kesumen descripcithn, reivindiceciooes, 
X dibujos). 

DCope Gel examen preliminar internacional efectuado par Is Autoridad International re Examen 
PrelLryiiriar (IPEA). 

Treducciórt Gel examen prelirninar internacional ofectuado for Is IPEA, 

ElDC ser el caso, coola del contrato do acceso. 

DDe ser 01 case, documento due acredite Is Ilcencia 0 autorización Ge use do conocinijentos 
tredicionales its We comurildades indigenas. 

Do scref caso, certificado do depóslto Gel rneterlal bioloyico. 

SArpe final 12 x 12 

9• ser of cso, información sobre otras solicitudes de patente o titulos obtenidos an ci extranjero 
car el misnio titular o an causante cio relenadas parcial a totalmente con Ia inverTCiâfl  do esta 
solicitud. 

[J Do ser at caso, modificaciones efectusdat a Is solicitud international 

Otros. Bsquede Internacionat 

PZGORA CARACTERST1CA: 

-----------------------

Solicito Ia concesión des patente, 

F1RMII__,____. 
CC. 7 .  

Instrucciones Para of dtliyenciamiento del Presents formularlo, for revero de esta pâgina,  
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LI$TA DE INVENTORES PCI! U820061022385 

KEVIN J. DUFFY, tGB/USL 
1250 South Collegeville Road, 
Collegeville, PA 19426 
Estados Unidos do America 
NaoLonIidad: Gran Bretafla 

DUKE M. FITCH, US/US]; 
1260 South Collegeville Road! 
CollegeiiIle, PA 19426 
Estados Unidos de Mierca 
Naciorialidad: Estaunidense 

BETH A. NORTON. [US/US); 
5 Moore Drive! 
Durham, NC 27709 
Estados Unidos de America 
Nacionalidad: Estaunidensa 
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(Traduccion oticial del Ingls Par Marian Neira Castro, resolución 2117 del 
- I4initerto as Justft-Oa de CoTouthta 

APOSTILIA EN PODER DE REPRESEIITACIcII DE 

SMITHKLINE BEECIINI CORPORATION 

PDDER DE REPRESE!ITACIOI 

B1ingie ingTas- espaæol otorgado an Brentthrd, Middlesex, Ingiaterra el IS de 

agosto de 2003 y tirmado par Peter ioliii Giddings, Apoderado y Furtcionario 

avto7-zaOo. 

Ceruticado de Notario De Pinna on espaflol certificando qua Peter John Giddings 

as apoderado do Smithkline Beecham Corporation, tirmado par Jnee Kerr Milligan. 

APOSTtLU 

(Convencin de Is Haya del 5 de octubre do 1961) 

1. Pats Grind Onido do Gran Bretaæa B Irlanda del Norte 

- Este documento Publico 

Z. he aide firmado par James Kerr Milligan 

3. Quien ejerce fund ones de Notarth pUblico 

4. tieva el sello del Notarlo pOblico 

CERTIFICADO 

En tondres 

6. El 14 agosto 2003 

7. Per el Seoretarie de Estado Principal de su Majestad Para Asuntos 

exteriores y do Is Nancomunidad 

8. No. G229470 

9. Gran Cello de Is Oficina de Asuntos exterores y do h Idancomunidad 

10. Firma legible do J. earbrab- Par el Seretario de Estado 

Si all doonimento as usa on un pals quo no pertenece a la CcnvenclOn de Is Haya del 

5 do oCtubre de 1961 dabs pasar par Is secoton consular de Is MisiÆn quo 

represents •1 pats. 

Es trailoGia lie] del Os can JPil orcM o ’ard conlromtaol On. BogotO 11 astz-O3, 

Marlen Neira C 

MARLFN NiM CAsTRO 
1116.1k,e ,,I e,I,et Oh i I 

InoFs - Epoo . kgles 
eah4ofl No. 2117 0 7 ad 095? 



DEPnNA 

EE; 
Ye, el infrasoriLo, JAMES KERR MILLIGAN, Ntario Pblico its la Ciudad do 
1aadres, Inglatorra, per In Autoridad Real debidamento adntitido y juromentrido, 

C E R Ti FT C Oi 

qUE es autØntica In firma P. Giddings’ suscrita at pie dot adjtrnbo Peter, par set 
del puflo y letra d01 Sider Don PETER JOHN GIDDINGS, ouya iclentidaa me 
consta, Apoderado its Is corporaciôn  denominada "SMJTRKLINE 81 
CORPORATION", corparariCn legzdmente consttuida y existente do acerdo con 
has layes del Estado its Pensilvania  Eetado8 tuadies its Mnrica, con da:nicilia 
soejat an 1, Franklin Plaza, Phi)adelphis Femsilvania 19101. Estates %Jnidos do 
America; 

QUE it ettado Seæor Don PETER JOHN GIDDINGS estd debida y 
suGciententente autorizado pars ærmar documentos its asta e]ase, en virtud del 
Peder otorgado an an favor per Is  reforida Sociedad fechado et 11 its julio its 2002, 
copia del oust he tonido a Is  vista. 

V QUE los objetos pain 108 cuates as otorØ dioho Fader so encuentxin dentro its 
102 objetos o actividades its is citada Sociedaci, do acuerdo con In Escritura 
Contitutiva Y 108 Estatutos Soclalos, los cashes lie maids a 1s vista. 

JJYPARS
 QUE CONSTE doncte y come converlga y leers uoceario expido el 

resente Cerlificado quo firmo V 8011° Cli dieha Ciudad do Londres, ci dia do boy 
ecede ogosto del aæo dos roll trea. 

/

JAMES KERR MILLIGAN 
Notrtrio Püblko do Leaders, inglaterra 

S PI III k" ]J O( 
Š ,2e t FŁ__ e ? 4 [ 



APOsr;LLE 
(Irje C.lnl,cacinn If 5 OctT t%l I Caveucin If La Flyc tht S all ’90) 

tdrTED KiTtGI}0M OF CIIE4T WOTAN AND NONflIERN tavu4B

Cuarr. UthacdXipvdnm stOrcsiEitain nJ NLibcm!rcJaid 
a>s Royaum.UE It ClIalml diran& au Nn,d 

This IajWit dctair 11, praIi all piiWit 

2. fig hcer cpicd by J.ne, (Cat. Wman 
tO ngnd p 

3. Mihig in he cspiciiy If Neay Puh4t 
a6,icalIi Ca qoaI,i de 

4. scars heanil/stamp ne Tht S.a lc:Iay?obIk 
cat revtu do sccaAimhre de 

Can fl C VA ates 
5. at Lo.ido4a Leodrea 6 thee 14 August 2003 

7. by Rc’Msjcaty AlSmal ofSte fr F112u and Cammnnwc,hh AIThirs 
par!cSecrtlaF,cJE*ar P,01ipar dc It Mae5te AtliŁ$ Eriangbts ad, Cffin,{mwesrh. 

Nnmbrr/sotrsuo G22 94 70 
& Stnillp: JO. ianiig 3. C.,bra 

ljnhre 

a

af gSi /Pn 4 

Itch do,ut ItO bt osad na cunhIy whigh 5 nal party to The }Iigio CenvtnUa o S OaÆe, 
it shciprJ he piscnte4 th c’&Isa 3ctiou or he m’caiou rcprcscn 

afro 

that couciry. 

4 



OLARTERAISBECK 
QIMIE RAISBECZ & FRIEIRL, LTDA. 

Lecs,a & PSOFESSSOFSAL SERVICES 

woRtoIa4iJcCcr1reR- toRcG 
OMiE 100 No. SA-55 Pica 10 

BoGTA COLOMBIA 
TELEroNn: +57-1 63a5200 

Fax: Łe7-1 03a-8201 

vvww.olailwolsbecls.00ni 

Power of Attorney Poder 
no undersigned, It auscrito, 

SmitliKijue Beecham Corporation 
domiciled in dumiciliado on 

DneFrank)in Plaza,P OBox 7929 PJijJadephia PA 19301, Uoited States ofAinerica 
by means of these presents hereby grats to Carlos par media del presente olorga a Carlos R. 
R. Olarte, 1, Ian Raisheek and Ana Olarte,J. Ian Raisbeek 

y 

Ana Maria 
Maria Fried full and sufficient Power of Frieri podcr especial, ampilo 

y 

suficiente pars 
Attorney to ilk prosecute obtain, deked aM presentEr rBxaiIar, oblener, defendcry Lear 
enforce any and all ofPre company’s Patents, respetar todu 

y 

cualqliiera de Pateittes, Modelo! 
Utility Mode’s and Industrial Designs in the its Utilkiad 

y 

Disellos Irijnstrinles its Is 
republic ofcoloinhia, Co c’thioA end it enspolein compaflia an fin kcptlblics do, Columbia a cxoo 
them to take all steps necromancy before shy efeclo loo ticulta pare dax tories loss pages 
adminiafralive orjudicial authority at say class for necesarios sate coalquier auloridid aininistsativ 
th objects awed to tile petitions, cereals. rallies 0 ociecial di cuafoojer ierwrauta nail cuiixnlir coil 

and co(iect rctmds. Soffkiej 
ad to receive totifiest ons on 
Y, to cooler powers on those 

m)puestos y 
recibir 

ocrcibir Sc 

a nombre 

las seclarnaioaes 0 demandas gas par oxotivo de 
In encoinendado an prese.nlaren, dandoles 
asinijamo faculiad pars .’tstitor ci presocte 

SSignature/Firma: 
Peterjo C DNGS Auorncy and Authoæsed Qflicial 

Date/Fecha: 13 August 2003 

City.Comitfyfciudad,PaIs: Brantford, Middlesex, England 
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0 iflIenladonal app!icaLlot tca. ecr,vszoc•toe,C 22385 

entilled to apply for and be granted a patent by vfrtlie 

an as&gnment from 

Ifrn,crtor DUPPY K,yin J., a4drc 12$O South Co]Ictvill Road CollecviIle PA I42 to 
SMIThIUJNS BEC}1AM CORFORATION, dated 10 Augiir 2006 

lrcnrnarfltfl, flulte M. adtess address 1250 $oeth Collegeville RoS, Cal1e9o0Ile, PA ’9426 to 
sMrrnIgtrqEupcHA CORPORATION! dMd 10 August 2006 

Thvaptor NORTON. Beth k &ddcea 5 l4gcce Dcv, Oucham, NC 27709 toSbUTHL<LflEBECHM 
COIkPORATJON. datal 27 July EX) 

S 

S 



n relotion to this intonational application, PCT/US2OO6I3S 22388 

swrmcUNE BEECflAM CORPORATION is entitled to claim pæo,ity o1cerlior appIicatio No. 
60/689,671 flied in the United States of Aniaricaby viituo ofth@ following! 

An a$$igmnent than Inveniot DUPY, Kevin J., ddrei, 1250 Soith Coll.ge,jfle 1cad CoIlegevIII, PA 
194260 SMITHELINE BISECHAM CORPORATION, dated 10 Augot ZX 

An aswinmant fmm Jnnntor PLTCR. Data M,, address addreis t250 Scum Cn  loser, Io Road. 
Collegevirle. PA 194160 SMLTHKLLNE BEBCIIAM CORPORATION, dated 10 August 2006 

An a3siglrn)ont frn2 Inventor Inventor NORTON, Reif A., address 5 Moves Drive, Durbam NC 27709 
SM]THKUNE BEECHAM CORPORATION dated 27 Iixly 200 

11 



ittemuUoual applicatit Nc. PCD/US2O06/O8efl 2238 

SUTEXLINBB2ECHAM CORPORATION is antitled to apply for and be granted apaisfit by *tto 
of thu following, 

an as& gnmcTtt from 

Invojitor DTJVr?, K,vit, 1., address 1250 Sooch <yoliewMIle Road. Collcgevilk. PA 15426 to 
SMITHIUTh S3CHAM CORPORATION atted 10 August zf  

rnvn!orprrcN DuIc K. address addres 1250 south Coll,gemlle RPM, CoII:gviIk, PA 194M te 
SMrTEUUNS BEIOLM COBPOBATTON ded tO August 2006 

3iivotor NORTON. Beth L. eddrse 5 Moore Otive, Durham, NC 2770 to SNUTMIQSNSBEECHAM 
COBIOKATION. dl 2l July 2OO 

9 
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PU61449 

APOSTILLA 

(CONVENCION DE LA HAYA DEL 5 DE OCTUBRE DE 1961) 

I. PAlS: ESTADOS UNIDOS DE AMERICA 
2. ESTE DOCUMENTO PÜBLICO HA SIDO FIRMADO FOR: ARLENE 
ELIZABETH CANNON 
3. EN CALIDAD DE: NOTARIO PUBLICO 
4. CERTIFICADO CON EL SELLO DE: ARLENE ELIZABETH CANNON, 
NOTARIO PUBLICO, CONDADO LW MONTGOMERY. ESTADO OR 
PENNSYLVANIA 

C ERTI F IC 0 

5. EN HARRISBURG, PENNSYLVANIA 
6, EL J6 DE NOVIEMBRE DEL 2007 
7. POR: PEDRO A. CORTES. SECRETARIO DEL ESTADO DE 
PENN SYLA V AN IA 
8. No.200742560 
9. SELLO: DEL ESTADO DE PENNSYLVANIA 
10- FIRMA: (ILEGIBLE) 

Pedro A. Cortes. 



PU61449 

TESTIELCACION NOTARIAL 

Ye. ARLENE ELIZABETH CANNON, notaria pUhilca comisionada an C! Estado de 
Pennsylvania, condado de Montgomery, certifico per media del presente quo aster as una 
copia fiel y verdadera de Ia cesion ejecutada per la anal se presento Una solicitud de 
Patente a USSN 60/688671 presentada el 08 de Junio de 2005 y una Solicitud 
Jntemacional nOmem PCT/US20O/O22385 presentada ci 08 de Junio de 2006, titulada 
"(SZ)-S-(6-QU INOXALIN!LMET!LIDENO)-2- ((2,6-DICLOROFENIL)AMINO I-- 
I 3-TIAZO L-4(5H)-ONA" 

Fecha IS dias del meg de Noviembre de 2007 

(Firma) 

ARLENE ELIZABETH CANNON 
Upper Merion Twp., Condado de Montgomery 
"Mi comisiOn expira el 21 do Mayo de 2009" 

Sale del Notarlo 
Arlene Elizabeth Cannon, Notaria PcbIica 
Upper Merino Twp., Condado de Montgo’iiery 
"Mi coniisiOn expira ci 21 de Mayo de 2009" 
Miembro de In Asociacion de Notaries de Pennsylvania. 

0 
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Pt61449 

POR ESTE MEDIC), yolnosotros Kevin J. DUFFY residente an 1250 south 
Collegeville Road, Collegeville, Pennsylvania 19426 Estados Unidos de Am&rioa, 
ciudadano del Reino Unido; Duke M. FITCH residente an 1250 South Collegeville 
Road, Collegeville, Pennsylvania 19426 Estados Unidos de America, ciudadano de Los 
Estados Unidos de America; Beth A. NORTON residente en 5 Moore Drive, Dirham, 
North CaroLina 27709 Estados Unidos de America, ciudadana do Estados Unidos de 
America; respectivaniente homes inventado 0 descubierto ciertas mejoras an (SZ)-5-(6-
QUINOflL1NILMETlL1DENO)2I(2,6.DTCLOROFENIL)AMINOI-I,3-
TIAZOL-4(5H7i-ONA a 10 Due se Ic damarn an adelante invención y niejoramientos 
por Is cud se hizo una solicitud anterior #601688,67! presentada ci 08 do Junio de 2005 
an Is oficina de Patentes y Marcos registradas de Los Estados Unidos de America y por 
to coal una PCI Solicitud International file presentada dosignando a Los Estados 
Unidos de America international y nombrado asignado conic inventor, y en Los 
Estados Unidos solamente comm solicitantelinventor. 

PCT10S20061022385 Presentada el 08 de Junio do 2006 

PER ESTE MEDIO, SMITHKLINE BEECHAM CORPORATION., Una 
co’npania incorporada an el Estado he Pennsylvania uno de los Esiados Unidos do 
America, cuya oticina regisirada Se encuentra an One Franklin Plaza, P0 Box 7929, 
Philadelphia, Pennsylvania, Estados Unidos de America, estA docidida a adquirir todos 
loss derechos, t(tulo e interØs en y para dicha invenciOn y rnejoramientos, y on y tiara 
oualuier aplicacion para dicha invention y mejoramientos y cualquier Cartas de 
Patentes pars sor obtonidas on adelante, an todos los Raises, incluyendo Los Estados 
Unidos, sus territorios y posesiones; 

AHORA, POR TO TANTO, a todos a quienes pueda interosar, hago (hacemos) 
saber qe yo (nosotros) Kevin J. DIJVVY; mike M. rncm Beth A. NORTON por 
butter y onerosa consideraciOn hacia mi/nosotros, el rocibo S In que en este Se 
menciona, henios vendido, asignado y transferido, y por to pressure vendemos, 
asignailios y transferimos nuestro plono derecho, titulo e interØs on y per dicha 
inversion y mejoramiontos ala dicha SMITHKLINE BEECHAM CORPORATION, 
a troves de todos Los Estados Unidos de America, sus territories y posesiones, y en 
por dicha Solicitud y cualquier extension, re.otorgamientos, continuaciones, 
continuaciones en pale, y cualquier division posterior, y on y todas his Cartas do 

Ł 
Patente de Los Estados Unidos de America; 

V  an (nuestro) derecho total, titulo e interØs an y dichas invenciones y 
mejoramientos a SMITHKLINE BEECHAM CORPORATION, an todos Its deniÆs 
palses del mundo, y en y cualquier solicitud en dishes otros taxes, y continuaciones - 
an - parte, adiclOn do patentes, revalidacion de patentes, paterites de importación, 
regisos, y cualquier renovaciOn, extensiones y divisiones de aqul en Melanie, y an y 
cualquier y todas Ia Canes de Patente de tortes Jos poises niencionados los cuales 
podrian emitir en dicha invenciôn  y mejoramientos incluyendo cualquier derecho previo 
bajo In ConvenciOn International  



V yc/nesetros garantizanios que no hernos do eonoiniiente uansmitido a otros 
cliches inventos, mejoramientes, solicitudes 0 patentes 0 nlnguna licencia part usar ci 
mismo o para hacer, utilizar o vender alguna partc o In utilizacion de diclio invento 
mejoramiento y quo yo (nosotros) henies cedido per been derooho In asigiiación del 
mismo a SMITHKLINE BL1ECHAM CORPORATION; 

V yo/nosetros Ins abaje firmantes Kevin J. DUFF%; Duke M. FITCH; Beth 
A. NORTON per la consderaciOn mencienada, do ahora en adeante acerdamos quo 
yo/nosotres o mulnuestros roprosentantes legales, proveerÆn inierniaciOn y hern, 
ejecutarÆn y entregarÆn cualquier y todos [us dernÆs instrumentOs per escrito, 
cualquier y todo acte adicional, decumentos do solicitud, oflaS j uranietiladas, cesiones 

otros documentos quo puedan 5cr necesarios 0 deseados pam mas efectivamente 
asegurur e investir a dicha SMITHKLINE BEECHAM CORPORATION, sus 
sucesores y asignados, el derecho total, titulo a interós en y per dicha invencion y 
mejoramienlos, solicitudes, Cartas do Patentes, derechos, into e intends aqur vendidos, 
asignados y expEicados, o intencionados a ser. Esta asignación debe hacerse efectiva a 
paflir del US do Junlo do 2005. 

COMt) rSriOOS, Yo)nosolros hemos puesto nuestras manes y homes estampado 
nuestras f’rtnas en las fechas indicadas come se indica a continuaciOn. 

Firma ilegible Fecha: Auosto 10 de 2006 
Kevin j.DUFFV 

Firma ileible Pecha: Ageste I Ode 2006 
Duke M. FITCH 

Firma iIeiblc Fecha: Julio 27 de 2006 
Beth A. NORTON 

[1 



APOSTILLE 
(Convention do ia Haye du 5 octobre 1961) 

1. Counby Unaed Stata Or AmeriC 

Z. This pubiic document lies been signed by ARLENE ELIZABETH CANNON 

3. athny in the opacity of NOTARY PURIC 

4. bears To seal/stamp ARLENE ELIZABeTH CANNON, NOTARY PUBLIC, MONTGOMERY COuNrf, COMMONWEALTH OF PENNSYLVANIA 

Ce fled 

at Harrisburg, Pennsylvania 6. The 6Ih day 01 November, 2007 

7. by PedrO A. CortØs Secretary ofthe Commonwealth of Pennwivani 

8. No 200742660 

9. Seal/Stamp XC, signature 

ta_ C.. 
Pedro A. CortØs 



NOTARIAL. CERTJPJCATJON 

, Arlene Elizabeth Cannon, a Notary Public commissioned in the 
ŁCommonwealth of Pennsylvania, County of Montgomery, do hereby certiz that 

annexe4 hereto is a twe and correct copy of the executed assignment pursuant to 
priority claimed from USSN 601688671 Most 8 rune 2005 and International 
Application No. PCTflJS20061022385 filed 8 June 2006, entitled "(SZ)-546-
QUNOXALINYLMBYL1DENE)24(26-U1CHLOROPHENYL)AMJNOJ13 
THJAZOL4(5H)OJ\rB’ 

Date: 15 November 2007 

Upper Merion T4., Montgomery County 
My Commission Expires May 21, 2009 

cOiMONLTR OF PENr4LV4U, 
Sea 

AS{O EJsOth C2tldT NLdaJ’I Public 

Units, Iwr,,Mcrc1runry Ocunly 

My Epir Mn 2l zons --

MIflbU’ Pur ccl 



PU61449 
Dock,! Number 

AssiQnmt 

WHERFAS. I/we Kim In J. DUFFY of 1150 South Coned eviIII Road. Collegeville. PA 19426 USA, a 

citizen of the United Kingdom; Duke M. FITCH of 250 South ColMgeWlla Ro4 Col]agriJIe, PA 19426 

USA, a citizen of United Statea of America Beth A. NORTON of 5 Moore Drive, Dt,rharn, NC 2770 USA, a 

cizen of United States of Aaterica; respectively has/Isave hventcd or discovered oerIain inwrovelnenta in 52). 

5-f6.Q1oNoxALlNvLMgrnyuosR.2- (EA -oIcHLoRoPHRNY L)AMrnO] -u-TmAzoL-4su)-

ONE hereinafter referTed to as said invesitton and improvements for which a priority application 601698,671 

was ified ens June 2Q05 in the tjnttth Slates Patent 5usd Tradeittck Office and kr whfla a Pa international 

application was filed designating the United States of America am! naming assignor as inventor, and in the 

Ui,ited States only applicwatjinventor. 

PC7IDS26/eQ2385 Filed 8 lint 2006 

WhEREAS, SMITHELINE BEECHAM CORPORATION,, a company incorporated in in, 

Commonwealth offtnnsylvauia one of the UoŁtth States of,%atiics, whose regiotered office is at One Franklin 

Plaza. PU Box 7929, Philadelphia, Permaylvania, United States of Ametica, is desirous of acquiring the whole 

tight, title and interest in and to said iaviation and improvements, and in and to any applications for said 

invention and improvements and any Letters Patent to Be obtained thetefor, in all counrTiea. including the United 

States, Ad tetlitortes and possessions; 

NOW, THEREFORE, An all wbee2 is nay concen]. be 51 known That i/we, Kevin J. DUFFY; Hard M. 

PITCH, BOB A. NORTON for good and valuable conaideratios, unto me/va moving, the recaipt whereof is 

hereby acknowledged, have sold, assigned and transferred, and by these presota do sell. essigo sad tcastsfer 

mylour whoje rigtta4 title aird isuesest in - to said tovention and itnroveoients t, And] SMITHELINE 

IIEECHAM COR ORATION, tteouahout the United States of America its tetTiioties aral posseasions,and in 

and to said add,aran, aS any altensiotas. reissues, continuations. Irani nuetions.in-Part. and any divitions 

thereof, and in and to any and all Letters Patent ofths United States of Atnerica; 

MW, my/our whole tight, All, arid interest IV and to said in’tntion and iarovcn,ente he 

SMITHKUNE BEECHAM CORPORATION, in all other tomithea throughout the world, and in and to any 

applications in said other, countlies, and continuatiors-in-pan. patents of addition revalidation patents, patents 

ofirnpor:asion, ,eisrraIipns. and any renewals, extersions and divisions thereof, and in and to any and all 

Letters Patent of said all other 000nlrics which may be gtanted On said invention and improvements including 

any priority rights under the Inteti,ational Conventiota 
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AND, I/we do hareby authoriec and re]uest the iseno of any Lctters Patent in the tespcctie areas 

cresTed to, to said SMITHKLINE aERCHAIM CORPORATION, ae assignees of iyiotg whole right, title 

and interest in and to the Sante for the sole sase and hehoof of the eaid assignees, their sescceeers and assigns as 

their interests appear herein; 

AND. I/we "’ant rlt I/we have not knowingly conveyedto others any sight irs said invention, 

improvements, applications or patents or any license loire the same or so make, we oriell anytl,Jog eojbodying 

or utilizing said invesItiors and improvements - that I/we have good  not to aseign the Same to 

AND. I/we the m,dersàgned Kain J. DUFFY; Duke 1t FIfl Beth A, NORTON for the 

covsideralion aforoaid, do hereby aee that too, or my/our executors or legal repreaTatatives. lI provide 

inforalafion and make, execute and deliver any and all other instruments in Writing, and alty and all further on, 

application papers, affidavits, assignments and other documenls which my be neoeeeary or desirable to more 

effeota/]y attune to and vest in said SMITHIcLINE BERCIIAM CORPORATION, their successors and 

asSigns. the whole right, title and interest in and to the said invention and improvements. applications, Letters 

Paten, rights, title and interest hereby sold, aseigned and conveyed, or intended so to be- This assignment dwuiId 

be deenae4 eftctive ni oj8 lone 205 

IN WITNESS WHEREOF, I/we hava hereunto set nlWour raan4gY and arnxed nsjtot earns> oo - 

dates) indicated below, 

AtA1U2$ 
Inventor. Kevh, J. flUFFY Date 

i7L-
Invenfr, Duke PITCH ogle 

Ł -&c.c 0. iit... r-: 
Inventor: Bed, A. NORTON Dote 
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(SZ-5-(6- 0 U INOXALINVLMEThYU DEN E-2-F(2,6-
DICHLOIROPHENYL)AMINO1-1 .8-IHJAZOL4(5M-ONE 

This invention relates to novel compounds useful for Inhibiting the hYAKS 
protein specifically (52)-5-(6-q uinoxall nyPmetbyl iden a) -24(2.8-
dichlorophenyl)amlnol-1 3-thiazol-4(51-)_one and pharmaceutically acceptable salts 
hydrates, solvates and pro-drugs thereof. This compound is represented by 
Structure I: 

H N1T1’( 
N 

>_s 
N Cl 

CE 
(0. 

This invention also relates to the meglumine salt of (52k5-(6-
inoxali nyl methyl dens) -2-[(2 6-d ohloroph enyl)am i no]-1 3-tb ia2ol-4(5M-on e and 

15 pharmaceutically acceptable hydrates and solvates thereof. This compound is 
represented by Structure IF: 

HN)OH OH 

N Cl ’N 
H OH 

Cl 

0 
 

OH OH 
(n)

20 The compound of This invention, and pharmaceutically acceptable salts, 
hydrates, solvates and prodrugs thereof, including the meglumine salt, are useful 
as inhibitors ci the hVAKs protein and for treating or preventing diseases of the 
erylhrold and hematopoistic systems, particularly anemias 

25 Deecilotion of the Related An 
International Application No. Pcr1u82003/037658, having an International 

filing date of November 18,2003; which also has International Publication Number 
WO 20041047760 and an International Publication date of June 10, 2004, describes 
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a group Of tIiiazcIidinOne compounds wriloli are indicated as having hYAKS 
inhibitory activity and which are indicated as being useful in the treatment of 
deficiencies in hematopoletic cells in particular in the treatment of deficiencies in 
erythroid cells. 

5 International Application No. PCTIUS2003/037658 does not specifically 
disclose 5Z)-5- (6-q u Inoxall nyl methylid an e)-2- [(2, 6-d ich lo rophenyl)ami no]- IS-- 
thlazol-4(5H)-orie or Its rneglumlne salt. 

Brief Description of the Drawings 
10 FIG. 1 is an infrared spectra of the (5Z)-5-(6-qulnoxalinylmethylidene)-2-

[(2,6-dichlorophenyl)amino]-1 ,3-thiazol-4(5H)-one meglumine hydrate prepared in 
Example 2. 

FIG. 2 is an Infrared spectra of the (52)-5-(6’quinoxalinylmethyfldene)-2-
[(2,6-dlohlorophenyl)amlno].l ,3-thlazol-4(SFO-one meglumine hydrate prepared In 

15 Example 3. 

Detailed Description of the Invention 
The present invention is concerned with the novel compound (52)-5-(6-

q ui n oxali nyl m ethy] idene)-2-[(2 8-dich I 0 rop henyl)ami no]-1 ,3-th lazol-4(5 H)-one and 
20 pharmaceutically acceptable salts, hydrates, solvates and pro-drugs thereof 

(hereinafter - ’Compound A), processes for its preparation, pharmaceu&al 
formulations comprising this compound as an active ingredient, and methoas for 
treating or preventing diseases of the erylhroid and hematopoletic systems with 
Compound A or a pharmaceutical formulation thereof. 

25 The present Invention Is concerned with the novel compound (52)-5-(6-
ui noxal inyl methyl idene)-2- [(2 ,6-dich loroph enyl)am mc] - I 3-Ui ia2o k4(5H) -one 

meglumine and pharmaceutically acceptable hydrates and solvates thereof 
(hereinafter - Compound D’), processes for its preparation, Pharmaceutical 
formulations comprising this compound as an active ingredient, and methods for 

30 treating or preventing diseases of the erylhroid and hematopoletic systems with 
Compound D or a pharmaceutical formulation thereof. 

Ł It has been found that Compound A is advantageous over closely related 
compounds In International Application No. PCTIU820031037658. The presently 
Invented Compound A has significantly greater aqueous solubility and has 

35 significantly increased bioavailability in vivo over the most closely related 
compounds In International Application No. FCT/1.82003/037858. 
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While the thiazolidinone compounds disdosed in international AppIcaon 
No. PCT/US2003/037658 are useful as inhibitors of the hVAK3 protein, particularly 
in the treatment of deficiencies in hematopoietic cells in particular in the treatment 
of deficiencies In erythroid cells, Compound A has the added advantages of 

5 enhanced solubility and enhanced bloavailability. 
Further, Compound D is useful in that It forms a crystalline compound That Is 

physically and chemically stable. Because Compound D is physically and 
chemically stable, it is considered non-hygroscopic. Compound D is expected to 
exhibit solubility similar to Compound A (as the sodium salt) when tested as 

10 described in Example 5. Compound 0 demonstrated bioavailability in the Beagle 
dog. Suitably, compound D is in the form of a hydrate. Suitably, Compound 0 is 
in the form of a monohydrate. Suitably, Compound D is in the form a monohydrate 
plus or minus 0.1 equivalent of water. Compound 0 may also form an anhydrate. 

The compounds at this invention, Compound A, Including compound D, are 
15 useful as Inhibitors of The hYAKS protein, particularly for treating or preventing 

diseases of the eMhroid and hematopoietic systems. Compound A, Including 
compound 0 can be administered in a conventional dosage form prepared by 
combining Compound A, suitably Compound 0, with a conventional 
pharmaceutically acceptable carrier or diluent according to techniques readily 

20 known to those of skill In the art, such as those described in International 
Application No. PCT/1.82003/037658. The route of administration may be oral, 
parenteral or topical. The term parenteral as used herein includes intravenous, 
intramuscular, subcutaneous, Intranasal, lntrarectal, Intravaginal or intrapeiltaneel 
administration. Oral administration Is generally preferred. 

25 As used herein, the term ’effective amount means that amount of 
Compound A, suitably Compound 0, that will elicit the biological or medical 
response of a tissue, system, animal or human that is being sought, for instance, 
by a researcher or clinician. Furthermore, the term ’therapeutically effective 
amount’ means any amount which, as compared to a corresponding subject who 

30 has not received such amount, results in improved treatment, healing, prevention, 
or amelioration of a disease, disorder, or side effect, or a decrease in the rate of 
advancement of a disease or disorder. The term also includes within its scope 
amounts effective to enhance normal physiological function. 

By the term ’treating’ and derivatives thereof as used herein, is meant 
35 prophylactic and therapeutic therapy. 

As used herein, the crisscrossed double bond indicated by the symbol 

denotes Z and/or E stereochemistry around the double bond. In other 
-3-
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Words Compound A, Including Compouna Li, can be either in the 1 or E 42 
stereDchemistry around this double bond, or Compound A, Including compound 0, 
can also be in a mixture of Z and E stereochemistry around the double bond. 
FurTher, Compound A, including Compound D, may exist in one tautomerio form 

5 or in a mixture of automatic forms. An example of one alternative tautomeric form 
Is shown below. 

10 The present Invention contemplates all possible tautomeric forms. 
By the term coadmlnistering and derivatives thereof as used herein Is 

meant either simultaneous administration or any manner of separate sequential 
administration of Compound A and a further active ingredient or Ingredients , known 
to be useful in treating diseases of the er,jtrold and hernatopoletlo systems, 

15 partIcularly anemias, including EPO or a derivative thereof. The term ’co-
administering and derivatives thereof as used herein suitably refers to the 
simultaneous administration or any manner of separate sequential administration of 
Compound D and a further active Ingredient or ingredients, known to be useful In 
treating diseases of the erythroid and heniatopoletic systems, particularly anemias, 

20 including EPO or a derivative thereof. The term further active ingredient or 
ingredients, as used herein, includes any compound or therapeutic agent known to 
or that demonstrates advantageous properties when administered to a patient in 
need of treatment for diseases of the eMbroid and heniatopoietlo systems, 
particularly anemias. Preferabiy, if the administration is not simultaneous, the 

25 compounds are administered Ina close time proximity to each other. Furthermore, 
it does not matter if the compounds are administered in the same dosage form, e.g. 
one compound may be administered topically and another compound may be 
administered orally. 

Because the novel compounds of the present invention are active as 
30 hYAK3 inhibitors they exhibit therapeutic utility In treating diseases of the erythrold 

and hematopoietic systems, including but not limited to, anemias due to renal 
Insufficiency or to chronic disease, such as autoimmunity, HIV, or cancer, and 
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drug-induced anemias, myalodysplastic syndrome, apiastic anemia, 
myslosuppression, and cytopenla. 

Compound A, including Compound 0, are useful in treating diseases of 
the erythroid and hematopoietic systems, particularly anemias. Such anemias 
Include an anemia selected from to group comprising: aplastic anemia and 
myolodysplastio syndrome. Such anemias also include those wherein the anemia 
is a consequence of a primary disease selected from the group consisting of: 
cancer, Leukemia and lymphoma. Such anemias also include those wherein the 
anemia is a consequence 01 a primary disease selected from the group consisting 

10 of: renal disease failure or damage. Such anemias include those wherein the 
anemia Is a consequence of chemotherapy or radiation therapy, in particular 
wherein the chemotherapy is chemotherapy for cancer Or AZT treatment for HIV 
infection. Such anemias Include those wherein the anemia is a consequence of a 
bone marrow transplant or a stem cell transplant. Such anemias also Include 

15 anemia of newborn infants. Such anemias also include those which are a 
consequence of viral, fungal, microbial or parasitic infection. 

Compound A, including Compound D, are also useful for enhancing 
normal red blood cell numbers. Such enhancement Is desirable for a variety o 
purposes, especially medical purposes such as preparation of a patient for 

20 transfusion and preparation of a patient br surgery. 
Compound A, including Compound D, are tested for their ability to inhibit 

the hVAK3 phase enzyme by known methods such as those described in 
International Application No. PCT/US20031037656. 

When tested in iq vitro assays for hYAKS kinase enzyme Inhibition, 
25 Compound A, as the tree acid and as the meglumine salt, exhibited an activity 

similar to Compound B (described herein) and Compound C (dasorthed herein). 
The pharmaceutically active compounds of this lnventon are useful as a 

hYAK3 inhibitor, suitably in humans) In need Thereof. 
The present invention therefore provides a method of treating diseases of 

30 the erymroid and hematopoietic systems, particularly anemias and other conditions 
requiring hVAKS inhibition, which oompdses administering an effective amount of 

Ł Compound A. Compound A also provides br a method of treating the above 
indicated disease states because or its ability to act as a hYAKØ Inhibitor. The drug 
may be administered to a patient in need thereof by any conventional route of 

35 adrninisUation including, but not Iimitedtc, ntcavenous, intcamuwiar, cml, 
subcutaneous, Intradermal, and parenteral. 

-6-
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The present invention Therefore provides a method of treating diseases of 
Me erylhroid and hematopoletic systems, particularly anemias and other conditions 
requiring hYAKS inhibition, which comprises administering an affective amount of 
Compound a Compound D also provides for a method of treating the above 

5 indicated disease states because of its ability to act as a hYAIc3 inhibitor. The drug 
may be administered to a patient in need thereof by any conventional route of 
administration, including, but not limited to, intravenous, intramuscular, oral, 
subcutaneous, intradermal, and parenteral. 

The pharmaceutically active compounds of the present Invention are 
10 incorporated into a convenient dosage form such as a capsule, tablet, or Injectable 

preparation. Solid or liquid pharmaceutical carriers are employed. Solid carriers 
Include, starch, lactose, calcium sulfate dihydrate, terra alibi sucrose, talc, gelatin, 
agar, pectin, acacia, magnesium stearate, and stearic acid. Liquid carriers include 
syrup, peanut oil olive oil, saline, and water. Similarly, the carrier or diluent may 

15 include any prolonged release material, such as glyoeryl monostearate or giycergl 
distsarate, alone or with a wax. The amount of solid carrier feres v0daly but, 
suitably, will be from about 25 mg to about I g per dosage unit. When a liquid 
carrier is used, the preparation will be in the form of a syrup, elixir, emulsion, soft 
gelatin capsule, sterile injectable liquid such as an ampoule, or an aqueous or 

20 nonaquecus liquid suspension. 
The pharmaceutical preparations are made following conventional 

techniques of a pharmaceutical chemist involving mixing, granulating, and 
compressing, when necessary, for tablet forms, or mixing, tilling and dissolving the 
ingredients, as appropriate, to give the desired oral or pareriterai products. 

25 hoses of the presently Invented Compound A, including Compound 0, Th a 
pharmaceutical dosage unit as described above will be an efficacious, nontoxic 
quantity suitably selected from the range of 0.001 - IOU mg/kg of total body weight, 
suitably 0,001 - 50 mg/kg. When treating a human patient in need of hYAK3 
inhibition, the selected dose is administered suitably from 1-6 limes daily, orally or 

30 parenterally. Preferred forms of parenteral administration include topically, rectally, 
transdermally, by injection and continuously by infusion. Oral dosage units for 
human administration suitably contain from 0,05 to 3500 mg of Compound A, or 
Compound o, suitably from 0.5 to 1,000 mg of Compound A, or Compound D. Oral 
administration, which uses lower dosages is preferred. Parenteraf admlnlstrat(on, 

35 at high dosages, however, also can be used when sate and convenient for the 
patient. The above dosages relate to the preferred amount of Compound A and 
Compound D expressed as the free acid. 

-6-
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It will be recognized by one of skill in the an that the optimal quantity and 
spacIng of indWkfual dosages of Compound A, or Compound 0, wrIl be determined 
by the nature and extent of the condition being treated the form, route and site of 
administrabon, and the particular patient being treated, and that such optimums 
can be determined by conventional techniques. It will also be appreciated by one 
of skill in the art that the optimal course of treatment, I.e., the number of doses of 
Compound A, or Compound D, given per day for a defined number of days, can be 
ascertained by those skilled In the art using conventional course of treatment 
determination tests. 

10 The method of this Invention of inducing hVAK3 inhibitory activity, suitably In 
humans, comprises administering to a subject in need of such activity an effective 
hYAK3 inhibiting amount of Compound A. 

The method of this invention of inducing hYAK3 inhibitory activity, suitably in 
humans, comprises administering to a subject in need of such activity an effective 

15 hYAKS inhibiting amount of Compound D. 
The invention also provides for the use of Compound A in the manufacture 

of a medicament for use as a rIYAK3 Inhibitor. 
The Invention also provides for the use of Compound D in the manufacture 

of a medicament for use as a hYAKS inhibitor. 
20 The invention also provides for the use of Compound A in the manufacture 

of a medicament for use in therapy. 
The invention also provides for the use of Compound D in the manufacture 

of a medicament for use in therapy. 
The invention also provides for the use of Compound A in the manufacture 

25 of a medicament for use in treating diseases of the erymroid and hematopoietic 
systems, particularly anemias. 

The invention also provides for the use of Compound D in the manufacture 
of a medicament for use in treating diseases of the erythroid and hematopoletic 
syBtems, particularly anemias. 

30 The invention a’so provides for a pharmaceutical composition for use as a 
hYAKS inhibitor which comprises Compound A and a pharmaceutically acceptable 
carrier. 

The invention also provides for a pharmaceutical oompositlon for use as a 
hYAK3 inhibitor which comprises Compound 0 and a pharmaceutically acceptable 

35 carrier. 

7-
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The invention also provides for a pharmaceutical oonositioh for use in the 

treatment of diseases "a erylhroid and hematopoistlo systems, particularly 

anemias, which comprises Compound A and a pharmaceutically acceptable carrier. 

The invention also provides for a pharmaceutical composition for use in the 

5 treatment of diseases of the erythrold and bematopoietic systems, particularly 

anemias, which comprises Compound D and a pharmaceutically acceptable carrier. 

No unacceptable toxicological effects are expected when a compound of 

the invention is administered in accordance with the present invention. 

In addition, the pharmaceutically active compounds of the present Invention 

10 can be co-administered with further active ingredients, such as other compounds 

known to treat diseases of the erythroid and hematopoietio systems, particularly 

anemias, or compounds known to have utility when used In combination with a 

hYAKS inhibitor. 
Without further &aboratfon. It is believed that one skilled in the ad can, 

15 using the preceding description, utilize the present invention to its fullest extent. 

The following Examples are, therefore, to be construed as merely illustrative and 

not a limitation of the scope of the present invention in any way. 

.EXAMPLE 1 
20 Preparation of: 

(52)-B- ( 6-quinoxalinyl methyl ldene)-2-R2 8-dich lorophenyl)am LnoI- - 
I ,3-thlazol-4(5H)-one sodium salt 

25 

- 

Na 

a) 6-MethylquLnoxaline. A suspension of 34-diaminotoluene (50.0 g; 

Ł 

0.409 mol.) and glyoxal (40% an. min.; 52.0 mL; 0,450 mcI.) In water (150 ml-) and 

CH3CN (20.0 rnL) was heated to 60°C  for It,. Heating was then discontinued and 

brine (100 mL) was added. The solution was extracted with EtOAc (3 xl 50 MIL) 

30 and the combined organic layers were dried over M9803, filtered, and concentrated 

in vacuo, Purification via distillation under reduced pressure (120 t, 10 tori 
provided 6-methylquinoxaline (46.0g. 61%) as a clear, coloiless oil. I H NMR (400 

n 
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MHZ! ODd2) * ppm 2.61 (s, 3 H) 7.61 (dd, .6-8.59, 177 Hz, I H) 788(5 I H) BOO 
(d, 1=8.59 Hz I H) 879 (dci, 6-9.81 Hz, 2 H) MS(ES+) mile 145 (Mi-H]. 

b) Quinoxarine-8-carbaldehyde. A suspension of 6-meth4quinoxaUne 
5 (8.0 g; 0.055 mol.) and selenium dioxide (677 g; 0-081 mol.) in I 4-dloxane (5.0 

mL) was irradiated at 200 t for 30 mm. in a Biotage Initiator microwave 
synthesizer. The above procedure was repeated five further times and the 
combined, cooled reacon mixtures were dissolved In Ci-Cl2, filtered through a 
plug of celite, and concentrated In vacua. Purification via flash column 

10 chromatography (silica gel, 20-50% ethyl acetate in bexanes) followed by 
crystallization from CH2Cl2 provided quinoxajine-6-carbaldehyde (40.0 g, 91%) as a 
white solid. ’H NMR (400 MHz, CDCh) spin 1028 (s, I H) 895 is, 2 H) 8.57 is.
J-1.3 Hz, 1 H) 8.24 (dd. .J8.6, 1.5 Hz, I H) 8.20 (d, iailli Hz, 1 H). MS(ES+) m’e 
159 [M+H. 

of 2-[(2,6-Dichlorophonyl)amlnol-1 ,3-thlazol-4(5f-I)-one. A suspension 
of N-(28-dichtorophenyl)thiourea (103.79; 0.469 mol.) and obloroacetic acid (48.8 
g; 0.516 mok) in glacial acetic acid (600 mL) was stirred and heated under retlux 
for 2 h. The stirred mixture was allowed to cool to 40 0C then treated dropwise with 

20 water (I L) during which a palo-yellow precipitate formed. The suspension was 
then filtered and the precipitate washed with water (1 L) to afford the title 
compound (94.0 g 79%) as a yellow solid, ’H NMR (400 MHz, DMSO-d8) 5 ppm 
4.10 (s, 2 H) 7.14 It, &h8.06 Hz, I H) 7.49 (d, 8.o8 Hz, 2 H) 12.23 (s, 1 H). 

25 d) 5.'-2-[(2,6-Diohlorophenyl)amino)-5-(6-quinoxalinylmethylldsne)-
I .3thiazoI-4(5I-)-one. A suspension of 2-[(2,6-dichloropheny9amlno)-1 ,3-thiazol-
4(5it-one (4.95 g; 0.019 mcI.), quinoxailne-6-carbaldehyde (3.00 g; 0.019 met.) 
and pipenidine (1.88 mL; 0.019 mel) in ethanol (10.0 mL) was stirred and irradiated 
at 150°C  for 30 mm, In a Biotage Initiator microwave synthesizer. The above 

30 procedure was repeated seven further times and the combined cooled reaction 
mixtures were poured into water (500 at and acidified with I M at. HCI If 00 niL). 

Ł The resulting suspension was filtered, washed with water and MeCH, and dried in 
vac Lie to provide (5Z) -24(2, 6-dichlc rophertyl)amino] -5-(6-q ul n oxali niil methTdene)-- 
I ,3-thiazo]-4(5fl)-one (47.0 g, 88%) as a dull brown powder. I H NMR (400 MHz, 

35 DMSO-) 6 pram 1311 is, I H) 8.97 (s, 2 H) 8.20 Is, I H) 8.17 dr J=6.6 Hz1 H) 
6.00 (5. 1 H) 7.96 (dd, B.7,1.6 Hz, I 1-3) 7.58 (d, h8.I Hz, 2 H) 7.25 it, J=6.1 Hz, 
I H). MS(ES+) m/e 401 (M+Hj+. 
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4 
0) (52)_2-(2,6_0lohlorophenyL)arnino]-5-(8-quir1cxalInyImethyIldene)-

I ,3-thiazol-4(5H)-one, sodium salt, 1.75 40. A suspension of (5Z) -2-[(2,6-

di oh loroph enyl)ani no] -5- (6-qulnoxaIl nyl methyl id sri e)-1 ,3-thiazol-4(5H) -one (30.7 g; 

5 0.076 nol.) in water (500 mL.) was stirred and treated dropwise with IM eq. NSOH 

solution (82.0 mL; 1.08 eq.). The mixture was then stirred and heated under reflux 

whereupon ethanol was added (100 ml-) until complete dissolution occurs. The 
solution was allowed to cool slowly to room temp. (- 4 h) and filtered to give (5Z)-2-

[(2, 6-d I chic rophenyl)ami n oj-S-(6qu Inoxalinyl mothylidene) - I , S-thiazol-4 (5 !1)-one, 
10 sodium salt, 1.75 hydrate (27.1 9) as yellow needles. Mp. 250-255 t (broad). 

Found: %C, 47.19; %H, 262; %N. 1205; %Na. 5.06. C10HCl2N40SNa 1.75 H20 
requires: %C, 47.52; %H, 2.75; %N, 12.32; %Na 5.07. 

EXAMPLE 2 
15 Preparation of: 

(54.S(6guinoxaarl)4methy)idene)-2-26-dlOhlo rophenyQami noj- - 
1 3-thiazol4(5Mone meglumine monohydrate 

ŁA
 suspension of (SZ)-2-[(2,6-dlohlorophenyl)amino]-5-(6-

20 quinoxalinylmethylidene).l ,3thlazol-4(5H)-one (10.5 no; 0.0262 mints.) in 
acetcnitrl!e (225 uL) was heated to 50°C  and treated with I M sq. meglumine 
solution (28.5 iL; 1.1 eq.).. The mixture was maintained at 5VC for approximately 
Me hours then cooled to room temperature and stirred an additional two hours. 
Filtered and dried in vacua at 50°C  to give (5Z)-2-26-dlOhIorophenyamino)-6-(5 

25 quinoxalinylrnethylidene)-1 ,3-thiazol-4(5H)-one, meglumine salt, approximately 1.0 

equivalent of water (7.9 mg). 
Differential Scanning Calorimetry (DSC) data on Compound D reveals two 

endothemilo events; one at approximately 54°C  and a second event at 158°C.  
An infrared spectrum is provided in Figure 1 appended hereto. 

30 
EXAMPLES 

Preparation of: 
(5Z) -5-(6-q ul noxalinyl melhylidene) -2-[(2 ,6-dichl oroph enyi) am[no]-- 

I ,3-thiazol-4(SM-one meglumine monohydrate 
35 

A suspension of (52)-2-[(2,6-dichlorophenyt)amino]-5.(6-
quinoxaiinylmethylidene)-1 3-thlazol-4(SK)-one (5,070; 12.64 mmcl.) in acetonitrile 

-10-
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(101 mL) was heated to Sot. Seed crystals (seed crystals can be prepared as 
described in Example 2) were added, and the mixture was slowly treated with IM 
eq. meglumine solution (13.3 mL; 1.05 eq.). The mixture was maintained at 50t 
for approximately two hours then cooled to room temp. and stirred an additional No 

5 hours, Filtered and dried in vacuo at 50t to give (5Z)-2-t(2,6-
chic rophenyl) aol nD] -5- (6-qu inoxal nylmetbyl den e)-1 . 3thIazol-4(5H)one. 

meglumine salt, approximately 1.0 equivalent of water (6.78 g). 
Found: %C, 48.72; %H, 4.61; %N, 11.30. C18H10C12N40S.07H,7N06.H20 

requires: %C, 48.86; %l-i, 4.76; %N, 11.40. 
10 Differential Scanning Calorimetry (DSC) data on Compound D reveals three 

endothermic events; one at approximately 54C, a second event at approximately 
IOVC, and a third event at approximately 161 

An Infrared spectrum is provided In Figure 2 appended hereto. 
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EXAMPLE 4 
ATERNATIVE PROCESS FOR THE PREPARING THE COMPOUNDS OF THE 

INVENTION 

PROCESS SGEME 

H2N 
ACOH, 95 0 Hp1 

CI + ok_LOH 
72%  

ge IA -4is 
Ho9%

 
yop. t 3uO 

101!Łt 
1 MsONHMe 

I NI HOL1(N 

atge2 LC° NH sc I 

(IV) 

land
pipeTidine 

-lot reflug Hwy 
82% 

Srnges 
+ 

H (II) 

StaQe4 

cl _J HKID 

(Va) 

0 0 

wEtsr HN 
Mogumina 

HolN 
cFO ft HN2Q

 HIO 
N 0 N Cl 

SlagoB Stages OH OH 

OH 
Compound A 

Compound 

PROCESS DESCRIPTION 

10 Stage 1A 
Compound (i) is heated in acetic acid with chioroacetic acid at 

approximately 95t. The mixture is cooled to 70CC, diluted with water, and cooled 

further to 25CC. The product Compound (IL) is filtered off, washed with water, and 

dried under Vacuum at 40°C.  

15 
Store I 

12-
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Compound (iii) is heated in ethanol and acetic acid with glyoxal at -71 
The resulting suspension Is cooled to St and filtered. The resulting Compound 
(iv) wetcalce Is washed with cold ethanol and dried under vacuum at 51 

S 8tae2 
Compound (iv) is stirred as a suspension in THE at Ut and treated with 

isobutylchloroformate followed by N-ethylmorphoCine. To the resulting suspension 
is added NO-dimethyihydroxyt amine hydrochloride. The suspension is partially 
concentrated and diluted with ethyl acetate. The resulting organic solution Is 

10 washed with aqueous sodium bicarbonate and aqueous sodium chloride, partially 
concentrated, diluted with heptane, and partially concentrated again. The resulting 
suspension is cooled to QC, filtered washed with cold heptane, and dried under 
vacuum at Sot. 

15 Stages 
A solution of Compound (vi) in THF is treated with a solution of DIBAL-H In 

toluene at approximately -lOt. The mixture is quenched Into aqueous 
hydrochloric acid and warmed to 2C. The mixture Is diluted with brine. The 
aqueous phase is removed and backextracted with ethyl acetate. The combined 

20 organics are washed with brine, partially concentrated, diluted with heptane, 
partially distilled again, diluted with heptane, cooled, and filtered. The resuhing 
Compound vii) wetcake Is washed with heptane and dried under vacuum at Sot. 

Shape 41 Stace 
25 Compound (ii), Compound (vii). and piperidine are retiuxed for -48 In and the 

resulting mixture is cooled to lDC. The resulting solid is filtered solid Compound 
(viii) Is washed with ethanol. The intermediate product is slurried in ethano and 
treated with aqueous hydrochloric acid at 2C. The resulting suspension is 
filtered, washed with ethanol, water, and ethanol again. Compound A (as the has 

30 acid) wetoake is dried under vacuum at 501 

. Stage B 
Compound A (1.0 eq.) (as the free acid) was suspended at room 

temperature in 20 vol acetonitrile. The reaction mixture was heated within 45 
35 minutes to 150C. 0,005 equlv of seeding crystals (seed crystals can be prepared 

as described In Example 2) were added at 5C. 1,05 eq of N-methyl-D-glucaniine 
(meglumine) dissolved in 2.6 vol water was added. After the addition, stirring was 

13-
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continued for an additional two hours at 5rC. The reaction mixture was cooled 
down to 5’0 within 60 minutes and stirring Was continued an additional 30 minutes 
at 50C. The suspension was filtered and washed two times with 5 vol of 5% water in 
isopropanol. The solid was then dried under reduced pressure :s 100-50 mbar) at 

arc

and the water content was monitored regularly until It was <4% by KF (Note: 
2.9% Is the theoretical hydrate). Compound D resulted. 

EXAMPLE 5 
An anhydrous form of Compound D is prepared by drying a hydrated form 

10 of Compound 0 in an oven at 50t for approximately 
a 

or more hours. 

Relative Solubilitles 

15 The solubiiity, of the sodium salt of Compound A: 
quinoxaiinyimethylldene)-2-[(2,6-dichlorophenyi)amino]-1 ,3-thiazol-4(5H)-one 
sodium salt, was compared to what is considered to be the two most closely related 
compounds prepared in International Application No. PCT/1JS2003/037656. The 

first is the sodium salt of the compound of example 23 In International Application 

20 No. Pci/U S2003/037658: 2-(2 6-d i ohloro-phenyli mlno)-5-(q ul noli n-6-yl niethylen e)-
thiazoiidin-4-one sodium Salt. 

HN 

-Na,S

 10 

Cl 

hereinafter (Compound B). The second is the sodium salt of the compound of 

example 26 in htemational Application No. PCT/US2003/037658: 2-(2-chloro-

25 phenylimino)-5-(quinoxalin-6-ylmethylene)-thiazolidiTl-4-ofle sodium salt, 

Hy 

ClŠ\/ Na, 

-14-
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It 
hereinafter (Compound C), 

Compounds B and C car) be prepared as described in International 
Application No. PGT/US2003/037658. The sodium salts of these compounds are 
prepared by methods well known in the art, such as described In Example 1 e) 

5 above. 
The solubility of each compound was determined as follows: two samples 

are prepared for each compound. One (the standard sample) contains the 
compound at a fixed concentration of 20 uM in an aqueous/organic mixed solvent 
cocktail. The other (the teat sample) contains the compound at a maximum total 

10 concentration of 200 no in pH 7.4, 0.05M phosphate buffer. The test sample Is 
spun for 15 minutes to remove any undissovied solid. HPLC analyses are 
performed on these samples. The relative peak areas are used for computing the 
so!ublljty. The sodium salt of each compound was used for the comparison. The 
data are summarfzed in Table 1 below. 

15 Table   -

Solvent Compound A ’Na Compound B ’Na Compound C ŁNa 
Solubility at 25 deg mg/ml mg/ml mg/ml 

Water IN 7.4 (uM) 31 6 

EXAMPLE 7 
Sicavailabil Ity 

20 The sodium salt of Compound A was fed to male Sprague-Dawley was by 
oral gavage In a formujation with 50% PEG -400, 10% ethanol, 40% of 40% pa/v) 
aqueous Enoapsin in water at a dose of between 1 and 4 mg/kg (16 mL of dose 
solution per kg). Blood (120 microliters) was sampled at the following time 
Intervals: 0.20! 40, 50 120 180, 240, 360, 480, and 1440 min. The concentration 

25 of Compound A was quantified by IC/MS/Ms analysis of an aliquot (25 mtcroliters 
blood + 25 microllters water) of these samples and the overall blood exposure 

, reported as the Dose-Normalized Area Under the Curve (DNAUC) from a 
concentration versus time plot and expressed in the units microgram hours per 
milliliter per minute per kilogram (ugh/mI/mg/kg). The oral exposures of the 

30 sodium salt of Compound B and the sodium salt of Compound C were quantified by 
the same method. 
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The data are summarized in Table 2 below. 

Table   

Dose 14 mg/kg) Compound A ŁNa Compounds ŁNa Compound C Na 

Oral DNAUO rats mg/ml mg/m[ mg/mi 

(Sprague-Dawley) 

(ug.hlmLiminlkg) 1.02 0.49 0.34 

5 The present invention Includes within its scope pharmaceutical 
compositions comprising (52)-S-(6-quinoxallnylmethybdene)-2-[(2,6-
dlchlorophenyl)amino]-1 ,3-thlazol-4(Sltone, and/or pharmaceutically acceptable 

salts, hydrates, solvates and Pro-drugs thereof, as the active Ingredient, in 
association with a pharmaceutically acceptable carder or dituent. The present 

10 invention includes within its scope pharmaceutical compositions comprising 

Compound D and/or pharmaceutically acceptable hydrates and solvates thereof, as 

the active ingredient, in association with a pharmaceutically acceptable carrier or 
diluent. The compounds of this invention can be administered by oral or parenteral 
routes of administration and can be formulated in dosage farms appropriate for 

Ł 

15 each route of administration including capsules, tablets, pills, powders and 
granules. In such solid dosage forms, the active ingredient is admixed with at least 

one inert diluent. The oral dosage forms can also comprise, as is normal practice, 

additional substances other Than inert diluents, e.g., lubricating agents, glidards and 

antioxldants. In the case of capsules, tablets and pills, the dosage forms may also 

20 comprise buffering agents. Tablets and pills can additionally be prepared for a 
sustained release. 

Preparations according to this invention for parenteral administration include 

sterile aqueous solutions although nonaqueous suspensions of emulsions can be 

employed. Such dosage forms may also contain adjuvants such as preserving. 

25 waiting, osmotic, buttering, emulsifying and dispersing agents. They may be 
sterilized by, for example, filtration through a bacteria retaining filter, by 

Ł Incorporating sterilizing agents into the compositions, irradiating the compositions 

or by heating the compositions. 
The following examples further illustrate the pharmaceutical compositions 

30 which are a feature of this invention. 
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-2 Tablet Composition 
Lack,se, microcr/stafllne cellulose, sodium starch glycolate, magnesium 

stearate and (5Z(6quoxallnWflethydene)-24(26-tt1brophAnyI)amiflOFl3-
thiazol-4(5H)-one are blended in the proportions shown in Table 3 below. The 
blend Is Then compressed into tablets. 

(64-5-(8-quinox&linylnlethylldefle)-2- S 
[(2,6-dlchlorophenyl)amlno]-1 3-thiazol-
4{5 H)-Dne 
mLcrociystalllns cellulose 112 
lactose 70 
sodium starch glycolate 8 

(AMPLE 9 
10 Injectable Parentera] COrTOSitI1 

An injectable form for administering 52)-5-(6-quinoxalinylmethylldene)-2-
[(2,6-dichlorophenyl)aminol-1,3-thiezol-4(SH)-one meglumine Is produced by 
stirring 5.0 mg. of the compound In 1.0 ml. of normal Saline, 

15 Example 10 
Capsule Composition 

An oral dosage form for adminIstering the present invention is produced by 

filing a standard two piece hard gelatin capside with the ingredients In the 
proportions shown in Table 4, below. 

20 
Table 4 

Ł

INGREDIENTS AMOUNTS 
(5Z-5-(6-quinoxalinylmothylidene)-2-(26- 25 mg 
dichlorophenyl)arnino]-1 ,3thlazol-4(5H)-one meglumine 
Lactose 55 mg 

Talc 16 mg 
Magnesium Stearate 4 fig 

17-
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I. The compound (5Z)-b-(8-quinoxalinylmethyfldene)’24(26-
thohlorophenyl)amino]-1 ,a-thiazoi-4(SH)-one. 

2. Pharmaceutically acceptable salts, hydrates, solvates and pro’drugs of 
The compound at claim I 

3. The compound (54-5-(6-qujnoxalinyirnethyitdenej-2-((2,6-
10 dichloroplisnyl)aminoj-1 3-thiezol-4(5M-one meglumlne. 

4. PharmaceutIcally acceptable hydrates and solvates of the compound of 
claim 3. 

15 5. The monosodium salt of the compound of claim I 

B. The monosodium salt according to claim 5 as a hydrate. 

7. The compow4 of caim 6 where the hydrate contaIns less than 5.25 
20 waters of salvation. 

8. A pbarmaceLThcal composition comprising the compound of claim 1 and 
a pharmaceutically acceptable carrier, 

25 9. A pharmaceutical composition comprising a pharmaceuticalLy acceptable 
salt, hydrate, solvate or pro-drug "a compound of claim I and a 
pharmaceutically acceptable carrier. 

30 
10. The compound according at claim 3 as a hydrate 

II. The compound of claim 10 where the hydrate Is a monohydrate. 

S12- The compound of claim 11 where the hydrate contains 1 water of 
solvation plus or minus 10%. 

35 
13. The compound of calm II where the hydrate contains less than I 

Water of salvation. 

-19-
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$

14. The compound of claim S as an anhydrate, 

15. A pharmaceutical campositn comprising the compound of claim Sand 
5 a pharmaceutically acceptable carrier. 

16. A pharmaceutical composition comprising pharmaceutically acceptable 
hydrates and scivatlef of the compound of dafrin Sand a ptmaceutioay 
acceptable carrier. 

10 
17. A pharmaceutical composition comprising the compound of claim 4 and 

pharmaceutically acceptable carrier. 

18. A process for preparing a pharmaceutical composition containing a 
15 pharmaceutically acceptable carrier or diluent and an effective amount of the 

compound of claim 1, which process comprises.bringing the compound of claim I 
into association with a pharmaceutically acceptable carrier or diluent. 

Ł 19. A process for preparing a pharmaceL4lcal composition containing a 
20 pharmaceutically acceptable carrier or diluent and an effective amount of a 

pharmaceutically acceptable salt, hydrate, solvate and/or pro-drug of the compound 
of claim 1, which process comprises bringing the pharmaceutically acceptable salt, 
hydrate, solvate and/or pro-drug cliffs compound of claim I, into association with a 
pharmaceutically acceptable carrier or dLluent. 

25 
20. A process for preparing a pharmaceutical composition containing a 

pharmaceutically acceptable carrier or diluent and an effective amount of the 
compound of claim 

a 

which process comprises bringing The compound of claim 3 
into association with a pharmaceutically acceptabLe carrier or diluent. 

30 
21. A process for preparing a pharmaceutical composition containing a 

pharmaceutically acceptable carrier or diluent and an effective amount of a 
pharmaceutically acceptable hydrate, solvate and/or pro-drug of the compound of 
claim 3, which process comprises bringing the pharmaceuticaLly acceptable 

35 hydrate  solvers and/or pro-drug of the compound of claim 3, Into association with a 
pharmaceutically acceptable carrier or diluent. 

20-
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22. A method of inhibiting HYAKS in a subject; comprising, administering 
to the subject a therapeutically effective amount of the compound of claim 1, and/or 

pharmaceutically acceptable salts, hydrates, solvates and pro-drugs thereof. 

23. The method of Sit 22 wherein the subject is a human. 

24. A method of inhibiting hYAK3 in a subject; comprising, administering 

to the subject a therapeutically effective amount of the compound of claim 3, and/or 
pharmaceutically acceptable hydrates and solvates thereof. 

10 
25. The method of claim 24 wherein the stM eat is a human. 

26. A method of treating or preventing deficiencies in hematopojetic 
cells, in particutar in the treatment of deficiencies In erylhroid cells, by administering 

15 to a subject a therapeutically effective amount of the compound of ejaim I, and/or 

pharmaceutically acceptable salts, hydrates, solvates and pro-drugs thereof and 
one or more of pharmaceutically acceptable: carriers, diluents and exclpients. 

Ł27. A method of claim a in which defidencles of the ervthroid and 

20 hematopoletic systems are selected from the group consisting of: anemia, apiastio 
anemia, myeiodysplastio syndrome, myelosuppression, and cytopenia. 

28. A method at treating or preventing deficiencies in hematopoietlo 
cells. In particular in the treatment of deficiencies in erylhroid cells, by administering 

25 to a subject a therapeutically effective amount of the compound of claim 3, and/or 
pharmaceutically acceptable hydrates, solvates and pro-drugs thereof and one or 
more of pharmaceuticaLly acceptable: cartlers, diluents and excipients. 

29. A method of claim 28 In which deficiencies of the erylhroid and 

30 hematopoistic systems are selected from the group consisting of: anemia, apiastic 
anemia, rayelodysplastic syndrome, myelosuppresstn, and oylopefl!a. 

30. A method of treating or preventing diseases selected from the group 
consisting of: anemia, aplastic anemia, myelcdysplastic syndrome, 

35 myeiosuppression, and cytopenia; comprising, administering to a subject a 

therapeutically effective amount of the compound of claim I, end/or 

_21-
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pharmaceutically acceptable salts, hydrates, solvates and pro-drugs thereof and 
one or more of pharmaceutically acceptable: carriers, diluents and exoiplents. 

St A method of treating or preventing diseases selected from the group 
5 consisting of: anemia, aplastlo anemia, myelodysplastio syndrome, 

myslosupprossion, and cytopenia; comprising, administering to a subject a 
therapeutically effective amount of the compound of claim 3, andlcr 
pharmaceutically acceptable hydrates and solvates thereof and one or more of 
pharmaceutically acceptable: carriers, diluents and exoipients. 

to 
32- The method of claim 27 wherein the subject Is a human. 

i. 20 

33. The method of claim 29 wherein the subject Is a human. 

34. A method of treatIng deficiencies at the hematopoletic system, in a 
subject in need thereof, which comprises: administering to such subject a 
therapeutically effective amount of 

a) the compound claim I and/or pharmaceutically acceptable saks, 
hydrates, solvates and pro-drugs thereof; and 

Of EPO or a derivative thereof. 

M. A method of treating deficiencies of the hematopoIet system. in a 
subject in need thereof, which comprises: administering to such subject a 
therapeutically effectIve amount of 

25 a) the compound claim 3 and/or pharmaceutically acceptable hydrates 
and solvates thereof; and 

b) EPO or a derivative thereof. 

30 
36. The compound of clamS in a crystalline form. 

37. The compound of claIm 36 havIng the !R spectrum of Figure 3. 

22 
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Este irwenciOn Se refiere a nuevos compuestos Miles pare inhibir Is protelna 

b YAK3, espeolEcamente (55(8-quThoxalnihmetideno?-2-U2,6-
diclorofenil)amir,o]-1 3-tiazol-4(5H)-ona y sales fermacuticamente aceptables, 

hidratos solvatos y protrmacos Ae Is misma. Este compuesto Se represents por Is 
Estructura I: 

Este invencjôn tambien se refiere a In sal meglurnina de 5Z)--(8-
qul noxa I inilnieti ide no)-2-[(2 e4icloroten ii) amino]- I 3-tiazol-4(SH)-ona e Moods 

IS tarmaceuticamerite aceptabies y solvatos de Is misma. Este compuesto as 
representa por Is Estruotura II: 

HN11J  
IN 
J OH OH 

d OH Ql-:OH t 

N OH -. 

CI 
II). 

20 El compuesto de esta invenciOn, y sales farniaceuticamente aceptables 

hidratos, solvatos y profarmacos del mismo, incluyerido Is sal me9luniina, son atlas 

como inbibidores de Is protelna hYAKS y pare tratar 0 prevenir enferniedades de 
los sistemas eritroide y hematopoyetico porfuIarmerte anemias. 
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Descriocion do Ia tŁor,iQa rel.ciorw_ia 
La Solicitud Internacional N PCT/US2003/037658, quo tieno Uris fecha 

interncionaI de presentacion do 18 do novien,,re do 2003i qua tambin liene one 

PubIicaciOn Internacional Nomoro WO 2004/047760 V una fecha de PuOIicacr 

5 Internacional do 10 do junlo as 2004 describe on grupo de coimpuestos as
tiazolidinona qua as indican conio poseedores do actividad inhjbidora de nYAKS y 
quo so indican como ütlles on el tratan,iento be deficiencies do cºfulas  
h&matopoyeticas  an paflLuIar an eI tratamiento de deficiencies do cºfules  
eritroi des 

0 La Bolicitud Internaoiortl No PQTIUS2003/037658 no describe 

espeifcamente (5Z)-5-(8-quirtoxaliniImetilideno)-2-26-dicI0rofenLl)aminoI-1 

tiazol-4(5H)-ena 0 SI] sal megIumLn. 

Breve descripciog de Ios_dbMio 
IS La FIG. I Os an ospeotro do intrarrojos do Is meglumina de (5Z)-5-(6-

Ł qu inoxal in ilrneti Lideno)-2-R2 6-diciorofe OIL) amino)- I, 3-tiazoL-4(5I-O-one Ii idrato 
preparada an el Ejemplo 2 

La FIG. 
a 

as in espectro de infrarrojos de In nieglurnina de (5a-5(6-
uinoxal in ilmeti Lideno)-2R2 ! 6-diclorofe IL) amino)- 1 3-tiazoL4(5I-O-ona h Id rato 

20 preparada an el Ejemplo 3. 

DescripciOn detallade de Is invencfl 
La prnente Invencion so refiere al nuevo compuesto (5Z)-5(6-

uino,alinuInietiIideno)-2-I(26-thcIorofeniL)mLnoi-1 3-tazo-4(l-O-ona y sales 

25 tarmacØuticamente acptabIes, hidratos. solvatos y profarmacos del nhisnlo (en 10 
Su005ivo - Compuesto A!!), a protesos Para so preparsciOri, a fom,ulaciones 
farmaceuticas que comprenden este compuesto como Un irigrediente activo y a 

procedimientos Para tratar 0 preuenir enfermedades do Los sistemas eritroide y 
hematopoyØtico can el Compuesto A 0 una tormulaciôn  farmacØutica del n,itmo. 

30 La presents invenc16n so reriere al nuevo compuesto meglumina de (5Z)-5-
(6-quinoxa!iniimetilideno)-24(26-diclorofenil)aminoj-1 3-tiazo-4(5H)-one e hidratos 

farms ŁiAicamene aceptables y solvatos de Los nilsmOs (en b sucesivo - 
!!CQmRJJesto O!), a procedinilentos Para all preperacion, a fom,ulaoiones 



U 

Of 

3 

farmaceuticas qua compendium este compuosto como Un ingredients activo V B 
metodos para trater 0 prevenir enfermedodes do Los sisten,as eritroide y 
hematopoyetico con el ComDuesto U a one formulacion farniaceutica del misnlo. 

Sc he descubierto quo el Compuesto A as ventajoso frente a compuestos 

5 intimamente relaciortados do La solicitud Internacional N° PCT/US20031037658. El 

Compuesto A do Is presents irtvonciOn tiene una solubilidad significativamente 
superior y time one biodiaponibilidad significativamente aumentada in Vivo con 

respecto a be compuestos miss intimamente relacionados do Is Solicitud 
Internacional N PCT/US2003/037658. 

10 Miontras que lips compuostos de tiazoiidinona descritos an Is Solicitud 

Interneojonal N PCTIUS2003/037858 son Utiles como irihibidores do Is protelna 

IWAK3, particularmente an el tratamierito de deficiencies an celulas 

hematopoyeticas, an particular an el tratamiento do deficiencies an cØlulas 

eritroides! el Compuesto A tiene las ventajas anadLdas do one mayor solubilidad 

15 one mayor biodisponibiiad. 
A4en,Æs, of Compuesto D as Util porque forma on CompLiesto cristalino quo 

as fisica y quimicamente eatable. Coma ci Compuesto U as fleica y quimicamente 
estable, Se considers no higrosoopico. Es de esperar quo el Compuesto U presents 
una solubiLidad similar a Is del Compuesto A (en forma de Is Sal do sodjO) cuando 

20 so erlsaya come so describe an el Ejemplo S. El Compuesto 0 demoefni 

biodisponibilidad an el perro Beagle- Convenientemento, el Compuesto D estA an 

forma de Un hidrato. Convenientemente, el Compuesto U esta an forma do on 
monohidrato. Convenientomerite el Compuesto 0 estä an forma do un 

monohidrato orals 0 menoa 0,1 equivalentes de aqua. El Compuesto 0 tambiØn 

25 puede former on anhidrato. 
Los compuestos de esta invencian. Compuesto A, incluyendo ci Compuesto 

D, son miles coma inhibitlores do Is proterna hYAKS, particularmente pars an 

tratamiento 0 prevenciOn de enfermedades de less sistema eritroide y 
hematopoyetico. El Compuesto A, inoluyendo el Compuesto D, made administrarse 

30 an one forms de dosiricaoión conversional preparada combinanco el Compuesto A, 

convenientemente el Compuesto 0, con on vehiculo 0 diluyente farmaceuticarnente 

aceptable convencional do acuerdo con tØcnicas ya conocidas por be especialistas 

an Is tecnica, tales come las descritas an Is Solicitud Internacional N 
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Ft17US2003/037655. La via de administrociôn  facade ser oral, parenteral o topica. 

El termino parenteral, conic se use an este docurnento incluye la administracion 
intravcnosa intramuccular suboutanea intrariasal, intrarrectal, intravaglnal 0 
intraperitoneal. So prefiere generalmente Ia admiriistracion oral. 

5 Game Se usa an este docvmenlo, Is expresiOn !cantidad eflcaZ signified Ia 
canOdad de Compuesto A, convenientemente Conipuesto U. quo Lnducira Ia 
respuesta biol5gica 0 mØdica S in tejio, sistema a?,imaI a humane quo estâ  

buscando, per ejemplo, un investigador 0 medico. AdemAs, Ia expresion cantLdad 

terapeuticaniente efloaz signlrica cualquier cantidad quo, an compaiaciOn con Up 

10 sujeto correspondiente qua no he recibido dicha cantidad, proporciona on major 
trataminto, curacion, prevencion 0 mejorla de one enfermedad, trastorno 0 erecto 

secunderio 0 uria reduccion an la velooLdad do avance de one enfermedad 0 
trastorno. La expresion tambien inoluye dentro de so alconce cantidades eficaces 

gara mqjarar or funciàn hsioJagica normal-

’S Par ci famine 1ra(amiento y derivados de dicho tØrmino conic Se use an 
. este documento, Se entrance ía  temple prc,frlctica y terapral 

Come so use an este docuniento el cable enlace entrecruzado indicado 
11 P 

per el simbolo signifies one estereoqulmica Z y1c, E alrededor del apple 
enlace. En otras palabras, el Compuesto A. inckiyendo of CompuesEa D. peace 

20 estar en estereoqulnilca 7 0 E alrededor de este cable enlace, o of Compuesto A, 
ncluyendo el Compuesto D rambler puede estar en niezcla do estereoquinlica Zy 
E alrecedor del cable enlace. Ademas, el Compuesto A incluyendo el Conipuesto 

0, credo existir an one forma tautonierica a an one rnezcla de formas 

tautomericas. A continuacin Sc muestra an ejemplo de one forma tautoniarica 

25 alternatLva. 

SNl 

HN Cl 

CI. =j 
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La presents invencjOr, contempla todas las forma tautomericas posibles. 
Par Is expresion co-adrninistraciOn" y derivados do Is misma, coma SO Use 

an este documento, as entiende Is administracion sLmultanea 0 oualquier forma as 
administracian secuencial separada del Conipuesto A y afro ingredients 

5 ingredientes activos adicianales qua so consideran ütiles an el tratamientO do 
entermedades do loss sLstemas eritroide y hematopayetico, particularmente 

anemias. incluyendo FPO 0 on derivadc, do Is mien-ta. La expresiOn co-
administración y derivados do Is misma come SO use an este docun,ento, 
convenientemente St refers a Is administraciori simuItnea 0 oualquler forma de 

10 administracion secuncial separada do! Compuesto D y otro ingredients 
ingredientes activos adicionales qua as consideran miles an ci tratamiento de 
enfermedades do as sistemas eritroLdo y hentatapoyetico, particuisrinente 
anemias. incluyendo FPO 0 on derivado de Is Imisma. La expresiOn 1nigadente a 
ingredientes actLvos adisonalefir coma Se ass an este dacumento, incluye 

IS cualquier compuesto a agents terapeutico qua as considers 0 qua demuestra toner 
propLedades ventajosas cLiando as administra a on pacLente en necesidad as 
tratamiento palm enfermedades do Ins Sistemas androids y hernatOpovØtico 
particularmente anemias- Preferiblemente si Ia adruinistracion no as simulthnea, 
tons compuestos Se adminisfran a tLŁmpOS pnóxinios entire Sr. MemAs, 10 ThlptLta Si 

20 los compuestos Se administer an Is misma forma de dosificacian, par ejemplo. un 
compuesta puede administrarse par via topics y afro compuesto puede 
adminiseraree par via oral. 

Coma as nLievos canipuestos de Is presents invencion son activos coma 
inhibidores de hYAK3, pressman utilidad terapeutica an el tratamiento de 

25 antermedades S os sistemas eritroide y oncliyendo pero sin 
limitacion anemias debidas a insuficiencia renal a a enfermedades oronicas tales 

camo autoinmunidad VIM a cancer y anemias inducidas par fArniacos sindrome 
mie1odisplàsico, anemia aplasica, ,nieiosupresiOr, y citopenia. 

El Compuesto A, incluyendo of Compuesto 0, son Utiles an el tratamiento de 

30 enferniedades do Ins sistemas eritroide y hernatopayetico particularmente 
anemias. Estas anemias incJLyen ma anemia seleccionada entre 01 grape 
compuesto par: anemia aplasica y sindrome mielodisplasico. Estes anemias 

tambien incluyen aquellas an las qua Is anemia as one consecuencia do una 



enfermedad prirnaria seleccionada entre el grupo ccmłuesto  por cancer, leucemia 

y linfoma. Estes anemias tan,bieri jncLuyen aquollas an Las qua Is anemia as Una 
consecuencia S una enfermedad primers selecolonada entre or grupo compuesto 
por: enfermedad, insuficiencia 0 lesion renal. Estes anemias incluyen aquellas an 

5 las qua Is anemia as una consacuencia de quinlioterapia a radioterapia, an 
particular an wituacenes an las qua Is quirnLoterapia as Una quin,ioterapia pare un 

cancer o tratamiento con AZT cars una infoccjOn per VIH. Estes anemias incluyen 

squellas or as quo Is anemia at uno consocuencia do un traspiante do medtjla 

osea C in trasplante do celulas media. Estes anemias taniblØn incluyen Is anemia 

10 de bebØs roojen nacidos. Estes anemias tembiØn incluyen aquellas qua son una 

consecuencia do una inreccian virica, fUngioa, microbiana 0 parasitaria. 

El Compuesto A incluyendo el Compuesto 0, tambith son ütiles para 

aumentar el nomero S glObulos tics normales. Este aumento as doseable pare 
una diversidad de fLnes, especiaLnionte fines medicos tales coma la preparacion de 

15 un paciente pare Una transfusion y la preparaciOn do un paciente pare una 

Ł operadOn quirUrgica. 
El Compuesto A, incluyendo el Compuesto D, as ensayan con respoclo a su 

capacidad do inhibir Is enzirna quinasa hYAK3 per meto4os couiocidos tales comb 

los descritos an Is Solicitud Intemacional NO PCT(US200S/037656. 

20 Cuando as enaya an ensayos L vtro Is inhibicion de Is enaima quinasa 

hYAK3. el Compuesto A, an forma del acido libre y an forma de Is sal No 

meglumina, presentO una actividad similar a Is del Compuesto B (descrito an este 

documento) y el Compuesto C descrito an este docuniento). 

Los compuestos fa,macEuticamenle actjvos do sate invencion son fare 

25 come inhibidores de hYAK3, convenientemente an Sores humanos qua necesitan 

esta inhibitiOn. 
Per 1° tanto, Is presents invenciOn proporciona un metodo pore Water 

enfercnedades de los sistemas eritroide y bematopoyØtico, particularmente anemias 

y otras atecciones quo requieren inhibiciOn de hYAK3  qua coniprende administrar 

30 Una cantidad eficar do Compuesto A. El Compuesto A tambien proporcicna un 

mØtcdo para tracer los estados do enfermead indicados anteriormente debido a SU 

capaciad do actuat coma un inhibior do hYAK3. EJ farmaco puede adniinistrarse 

a un paciente qua 10 necesite per cualquier via do administraciOn convencional. 
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incluyendo, pero sin limitaclon, Is via intravenosa, intramuscular, oral, suuffinea, 
intradermica y parenteral. 

Par 10 tanto, Is presente invencion proporciona un niØtodo de tratamiento 

de intermediates de Los sistemas eritroide y Iiematopoyetico, particularniente 

5 a,,emias y otras aIecc$ones quo requieren inhibion de hYAK3, Que coinpreride 
administrar una cantidad eficaz de Compuesto 0, El Compuesto D tamblOn permits 
Never a cabo un metodo de tratamiento S lot estados de enfermedad iridicados 

anteriormente debido a su capacidad de actuar como Un inbibidor de hYAKS. El 

fÆrmaco puede administrarse a un paciente qua Ic necesite por cualquier via do 

0 adrninigtraoiar convencional, inciuyeido, pelt sin Iimitaotn, la We rntravenosa, 
intramuscular oral, stjbcutanea, intradermica 31 parenteral. 

Los compuestos tarmaceuticamente activos de la presonte invenciOn so 
i000rporarl an una forma S dosificacion convenierite tal conic una capsula, 

comprimido 0 preparaoion inyoctable. So emptied vehiculos farniceuticos sOlidos 

[5 0 ’uidos. Los Uabioulos sOiidos inciniem airnidoi actosa, salfata cAlcico dihidrato, 

terra alba sacarosa, talco, gelatina, agar, pectina, goma arabiga, estearato S 

magnesia y Æcido esteârjco.  LOS vehlculos liquidos incluyen jarabe, aceite de 

cacahuete, aceite be olvida. solution saline 31 agua. De forma similar, el vehlculo 0 
diluyente puede incluir cualquier material de IlberaciOn prolongada tal como 

20 monoestearato S glicerilo a diestearato S qilcerilo, solo a con una cera. La 

cantidad do vehiculo sOlido vane ampliamente, perm convenientemente sore do 
aproximadamente 25 ni a aproximadamente 1 g par unidad do dosiflcacion. 
Cuando Se use un vehiculo llquido, Ia preparacian estate an forma de un jai 
elixir, emulsion capsule do gelatins bonds, l(quido inyectable esteril Cal como una 

25 ampolla 0 una suspensiOn liquids acuosa a no acuosa-
Las preparaciones tarmacÆuticas so fabrican slguiendo teonicas 

convencionales de un qufrnico farmacutico qua implican mezcla, granulaciori y 
compresiôn, cuando sea neoesario, pare Ia formas do comprirnidos, 0 mezcla, 

relleno y clisolucion do los ingrediente. cuando its apropiado, pare proporcionar los 

30 productos orales 0 parenterales deseados. 
La dosis del Compuesto A do Ia presents invencior,, incluyerido el 

Compuesto D, en una united S dcsificacion farmacØLitica como se he descrito 

anteniormente sera una cantidad no oxica y eficax seleccionada convenientemente 
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del intervalo be 0.001 -100 mg/kg de peso corporal total, convenientemente 0001 -  
50 mg/kg. Cuano as trata a an paciente humane qua necesita inhibicion de 
hYAK3, Is does seLeccionada Se admirtistra convenientemente de I a 6 veces al 

dia per via oral o parenteral. Las fornias preferidas de admjnistraciOi, parenteral 

5 incluyen la via tópice! rectal, transdermica, per inyacciOn y de forma continua par 
infusiOn. Las unidades de dosificaciOn orales pare Is administraciOn humane 

convenientemente contienen de 005 a 3.500 mg de Compuesto A, 0 Compuesto D, 

convenientemente de 05 a 1,000 mg de Compuesto A 0 Compuesto D. Se prefiere 

la administracion oral qua usa mencres dositicaciones. Sin embargo, tarnbien 

10 bubble usarse In edministracian parenteral con altas d02ificaciones cuando sea 

seguro y conveniente pare ci paciente. Las dosificaciones anteriores as refieren a 

Is cantiOad preterida de Compuesto A y Compuesto D expresado come eJ Abdo 
libre. 

Un especiaiista an Is t&njca reccnocerÆ qua Ia cantidad Optima y Ia 

IS separaciOn de las dosificaciones individuales de Compuesto A 0 Compuesto 0 Se 
determinaràn par Is naturaleza y grado de Is afecciOn a tretar, Is forrna, Is via y el 

Ssitio de administraciOn y el paclente particular qua as este tratando, y qua estas 

candidates optinias pueden determinarse par tecnicas convencionales. Un 
especialista an Is teonica tambien apreciarÆ quo el curse Optimo de tratamiento, as 

20 decir, el nmero de deals de Compuesto A, a Compuesto 0, administrates par dia 

durante un nOmero definite de dil puede averiguarse per los especialistas an la 
tecnica usando ensayos as determinacion de curses be tratamiento 

convencionales. 
El metodo de esta invenciOn pare iriducir la actividad inhibidora de hYAK3, 

25 convenientemente an seres humanos, comprende administer a an sujeto qua 
necesita dicha actividad inn cantidad eficaz pare irthibir hYAK3 do Compuesto A. 

El metodo de esta jnvencion pare inducir Is actividad inbibidora de hYAK3. 

convenientemente an serest humanos, comprende administrar a an sujeto qua 
Ł necesita dicha actigidad una cantidad eficaz pare intiibir hYAK3 de Compuesto D. 

30 La invencion tambien proporciona el use del Compuesto A an Is  fabricacion 

de an medicamento pare use como un inhibitor de hYAK3. 

to invencion tambiØr, proporciona el use del Compuesto D an la fabrication 

S on medicamento pam we cemo an inbibidor de ’YAKS. 
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La invencion tambien proporciona ci usa del Compuesto A an Is faHcion 
de on medicamento pars usa en terapia. 

La invencion tambien proporciona el ma; del Compuesto A en Is Iabricacion 

de Un medicamento pars led en terapia. 
5 La invencion tambiØn proporciona el pap del Compuesto A an Is fabricaciOn 

tie un niedicaniento pars uso sn el tratavMen%o tie eniennedades tie los sis%emas 

eritroide y hematopovetico, particularmente anemias. 
La invencion tambien proporciona el uso del Compuesto C en Is tabricaciOn 

de on medicamento pare usp en el tratamiento de enfermedades de los sistemas 

10 eritroide y hematopoyetico, particularmente anemias. 
La invencion tambjn proporciona one composiciOn farmaceutica Pare uso 

como Un inhibitor de hYAK3 que comprende Compuesto A y on vehiculo 

farmaceuticamente aceptable. 
La invenciOn tambiØn proporciona una compasiciOn farmaaeutica para sea 

15 coma in inhibidor Per hYAK3 que comprende Compuesto C y on yell 
farmacuticamente aceptabic. 

La invencion tambien proporciona una composicion farmacOutica pars Uso 
an ci tratamiento de enfermedades de Ins sistema eritroide 

y 

hematopoyetico, 
particularmente anemias, que comprende Compuesto A 

y 

on vehiculo 

20 farmaceuticamente aceptable. 
La irwecci& tacnbi&’ propordona una composicion {acmscØutica pare uso 

en all tratamiento de entermedades de loss sistemas eritroide 
y 

heniatopoyetico, 

particularmente anemias, que comprende Compuesto D 
y 

Un vehiculo 
farmaceuticamente aceptable. 

25 No Se esperan eIeotos toxicolOgicos inaceptabies cuando Se administra Us 
compuesto de Is invención de acuerdo con Is presents invencion. 

AdemÆs, los compuesto farmaceuticamente activos de Is presents invenciOjl 

pueden co-adniinistrarse con ingre4entes activos adicionales, tales coma otros 
compuestos oonooidos Pam tracer enfermedades de los sistemas eritroide 

30 hematopoyetico, partioularmente anemias, a compuestos conocidos que tieneul 

utijidad cuando Se USSfl an combinacin con Un inhibitor de IiYAK3. 

Sin elaboracion adicional. Se cree que on especiabsta an Is tecnica, usando 

Is descripcion anterior, made utilizer Is preterite invenciOn an su mayor medical. 
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Los sigujentes ejemplos, por 10 tanto deben considerarse simplemente ilustrativos 

y no are limitaciOn del alcance de La presente invencion do forma alguna. 
EJEMPLO 1 

PreparaciOn do: 
Sal sod ba de (5Z)-5-(6-q uinoxali nil nietilideno )-2-((2 6-d i cloroten ul)aminol-

I 3-tiazol-4(5H)-ona 

0 

H 

N Cl IN 

clŠb -Na 

to a) 6-Metilqubnoxalina. Una suspension de 34-dianhinotolueno (50,0 g; 
0,409 fbI) y glioxai jeolac6n at. al 40%; 52,0 Call 0,450 mcI) an argue 150 ml) 

CH,CN (20,0 ml) se call a 60°C durante I Ii Despuos, el calentarnento Se 
interrumplo y Se artedia saln,uera (100 ml). La solucion Se extrajo con EtOAC 

150 ml) y as tases organicas conibinadas ae secaron aobre 
all 

Se filtraron 
IS so concentraron al vacto. La purificacion por destilacion a presiOn reduclda (120°C,  

10 torr) proporcionO 6-metilquincxalina (48,0 g 81%) an ¶Omia de an aceite ilbcoloro 

transparente. 1H RMN (400 MHz, COCk) 6 ppm 2.61 s, 3 H) 761 (dd, J = 859 
177 Hz! I H) 786 (s, I H) 800 (d, J = 859 Hz, I H) 8,79 did, J = 9,85, 177 Hz! 2 
H) MS(ES+) rn/a 145 (M+Hi. 

b) Quinoxalina-6-carbaldehldo. Una suspension de &rnetilquinoxalina 

6,0 g; 0,055 mcI) y diOxido do selenic (6,77 g; 0061 mol) an I .4dioxano 50 all) 

so irradjo a 200°C durante 30 min an an sintetizador de mioroondas Biotage 
Initiator. IS procedimiento anterior Se repitio cincO Veces ms y (as mezolas de 

2t reaccior, combinadas y enfriadas so disolvieron an CH1Cl2 Se filtraron a traves do 

an lactic do celite y so concentraron at vacLo La purIficaciOn por cronhatografla 

ultrarrªpida  an cotumna (gel do silica acelafo do elk al 20-50% en lexanos) 

seguido de cristalizciOn an CH2CI1 propotionO quinoxalina-6-carbaldehldo (400 g 
91%) an forma do un solido blanco H RMN (400 MHz CDCb) 6 Ppm 1025 (5 1 
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H) 895 (s, 2 H) 857 (d, 1 = 13 Hz, I H) 824 (dd, J = 86, 1,5 Hz! I H) 620 (d, ’1 = 
8,6 Al I H). MS(ES’P) mile 159 [M+Hjt. 

C) 2-2,8-Diclorofenil)amino]-1 ,34iazol-4(5H)-Ona. Una st4pensiOn de 

5 N-(2,8-diclorofenil)tiourea (103,7 9; 0,469 mol) y acids cloroacetico (48,8 if  0,516 
mol) an Æcido acØtico glacial (600 ml) so agitô  y Sc calenta a reflujo durante 2 Ii. La 
mercia agitate so dejo enfriar a 4Q y despues Se trato gets a gets con aqua (1 I), 

tiempo durante of cual so tormo Un precipitate amarillo pªlido  Despues, Is 
suspensiOn se firs y of precipitado so lava can agua if I) prnporthonando 0’ 

10 campuesto del titulo (94,0 g; 79%) an famia de Un solicit amarillo- ’H RMN (400 
MHz, 0MSO-d) 6 ppm 4,10 (8,2 H) 7,14 if  J 8,08 Hz! 1 H) 7,49 (d, ,J = 8,06 Hz, 
2 H) 1223(5,1 H). 

(5Z)-2-[( 2, 6-Dicloraten II) am inol-5-( 6-q U inax I ni I metilide no)- I ,3-t law I-

15 4(5H)-ona Una suspensiOn de 2-[(2,(3-diclorofenil)arnino)-1 ,3-tiazol-4(5M-ona (4,05 
Ł g; 0,019 mcI), quinoxalina-8-carbaldehldc (3,00 9:0,019 mcI) 

y 

piperidina (1 88 ml; 

0,019 mol) an etanol (10,0 ml) Se agitO 
y 

Se rradiO a 1500C durante 30 min an un 

sintetizador de microondas Biotage Initiator. El procedimiento anterior so repitiO 
sietc veces mas 

y 

las mewlas as reacciOn enfriadas 
y 

combadas so comblnoroi, 
20 an ague (500 ml) y Se acidificaron con HO! ac. I M (100 ml)- La suspension 

resultante so filtro, so lavO con aqua 
y 

MeOH 
y 

so secO al vaclo, proporcionando 

(5Z)-2-f(2 
! 

8-dial oroteni I)a m in o)-5- (6-q U noxa I in 1 meti I ideno -1, 3-tiazol-4(SH)-ana 
(47,0 9, 68%) an forma de an poRte pardo mate, 1H RMN (400 MHz, Dial -de) 
ppmla,11 (5,1 H)8,97 is, 2H)8,20(s, I H)8,17(d,J8,6Hz, I H)6,00(s, I H) 

25 7,95 (dd, J = 8,7! 1,6 Hz. I H) 7,58 (d, 1 
= 

6,1 Hz! 2 H) 725 it, J = 6,1 Hz, I H). 
MS(ES+) nbc 401 [M+H]t. 

e) (5Z)-2- [(2, 6-Diclorofen il)a m in OI-5-( S_i U inoxa I mu m etilide no)- I 3-tiara I-

Ł

4(5H)-ons, sal sodica, 1,75 IhO, ma suspension do (5Z-2-U2,6-
30 d iclorofe n i I)ami no]-5- (6-q u in oxalini I meti Ld en 0)-I, 3-tiazol-4 5 Hkone (30,7 g; 0,076 

mod) an more (500 nil) so agile 
y 

Se tratO gota a gets con una soluciOn so. I M de 
NaOH (82,0 ml; 105 equiv.). Despues, la mezola so agito 

y 

Se call a refltjjo, 

despuGs de Ic cual Se anadio etanol (100 ml) hasta qua e completo Is disolucion. 
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La solucion so delO entriar lentamente a temperature anibiente (-4 h) Y Se filtro, 

dance (5Z)-2-[( 2 6-dicioroten LI) aminol-5-(6-q u inoxali n i Imeti I ideno)- 1.3-ti azo-4 (5H)-
one. sal sOdica, 175 Ilidrato (27.1 g) an forma de agujas aniarillas. P.f. 250 2550C 
(anclio). Encontrado: %C, 4719: %H, 2.62; %N, 1205; %Na, 506. 
CiaHCi,NiOSNaI 75 H2O requiere: %C, 4752; %H, 2,75; %N, 12,32; %Na 5,07. 

EJEMPLO 2 
PreparaciOn de: 

Meg luni in a de (52)-5-(6-q ul n oxalin ilnieti lid en o)-2-R2 , 6-d iclorofe nil) aminol-
0 1,34iazOl-4(5H)-ona monohidrato 

Una suspensiOn S (5Z)-2-[(26-diolorofenhl)amino]-5-(6-
quinoxalinilmetilideno)-1 ,3-tiazol4(5H)-ona (10,5 mg; 0,0262 mmoi) an acetonitrilo 

(225 tl) Se calento a StO y so trato con una soluciOn ac, I M do me9lumina (20.8 

15 Vi ; 1.1 equiv.). La niezela as mantuvo a 50°C durante aproximadaniente dos horas, 
Ł depues as enfriO a temperature ambiente y Se agM duraiite dos hares mas. Se 

tiItrO y so secO ai vacio a 50°C, dando (5Z)-2((26-dicIOrofeniQanhinoI-5-(6-
quinoxalinilmotilideno)-1 ,3-tiaaol-4(SH)-ona, sal niegiLimina. aproxiniadamente 1,0 
equivalentes do ague (7,9 mg). 

20 Los rates do Is Calorinietria do Exploracion Dilerenclal (DSC) del 
Compuesto D reveler dos eventos endotermicos; urn a aproximadaniente 54°C  
an segundo evento a 158°C.  

Se proporciona un espectro de infrarrojos an Is Figure I edjunta. 

25 EJEMPLO 3 
PreparaciOn de: 

Meg I urn in a de (5Z)-5-(6-g u inoxalini I metilideno)-2-R2 .6-d iclo ro to n iI)aminoj-

I ,341azoI-4(5M)-ona nionohidrato 

30 Una suspension do (5Z)-2[(2,6-dicLorofeniI)anhino)-5-(6-

quinoxaIiniImetiIideno)-13-tiazol-4(5I-)-ona (5,07 g; 12,54 mn,ol) an atetonitrIo 
(101 me so oalentà a 5?C. Se aæadietvn cri&ales granulado, (seminoles) Oos 
cristales granulados pardon prepararse come so ha descrito an el Ejempto 2) y la 
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mezola Se tretO lentamento con one soluoión ac. I M de meglumina (13,3 ml; 105 
equivj. La mezola so mantuvo a 50°C durarite aproximadamente dos horas, 
despues so enfriO a tempennum ambiente y so agitO duranto dos horas mâs.  Se 
filVd y Se coca & vac(o a 6?G, danda (5Z-2-((26-dicloroteni?jan1frToJ-5-(5-
quinoxalinilmetiliderio)-1 ,S-tiazoI4(5H)-ona, sal niegluniina, aproximadamente I 0 
equivalentes do ague (676 g). 

Encontrado: %C, 4872; %H. 461; %N, 11.30. 
CiHioCl2N40SC7Hi,NOH20 requiere: %C, 48,86; %H, 4,78: %N. 11 40  

Los datos de Is Calorimetria do Exploracion Diferoncial (USC) del 
Compuesto D rovelan Use eventos endotOrmicos; one a aproximadamente 540C! on 
segundo evento a aproximadamente 10lC y Un tercer evento a aproximadamente 
160CC. 

Se proporciona on espectro do infrarrojos en Is Figure 2 adjunte. 
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EJEMPLO4 
PROCEDIMIENlO ALTERNATIVO PARA PREPARAR LOS COMPUESTOS DE LA 

IN yE NC ION 

ESQUEMADEPROCESO 
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DESCRIPCION DEL PROCESO 
Etapa IA 

El Compuesto (i) Se calienta an Acido actico con Acido cloroacetico a 
aproximadamente 950QŁ La mezcla Se enfria a 70°C, se diluye con aqua y as enfria 

5 adicionalmerite a 250- El producto Conipijesto (Li) se retim par fiLtraciOn, Se lava 
con aqua y Se Seca of vaclo a 4000. 

Ete I 
El Conipueslo (lii) Se calienta an etenor V Æcido acetico con glioxal a 75C. 

10 La suspension resultante Se enfria a SOC y Se filtra. La torla del Compuesto (iv) 

resultante se lava can etanol trio y se seca al vacjO a 50C. 

El Cornpuesto (Iv) Se agita an forma de ma suspanion an THF a 0°C V Se 

IS traa con cloroforn,iato de isobutiLo seguido de N-etiln,crtolina. A la suspensiOn 
Ł resuLtante Se le af%ade clorbidrato de NO-dimetilhidroxilamina. La suspension Se 

concentra parcialmerite 1/ so dilLjye con acetate de etilo. La solucian orjanica 

resultante se lava con bicarbonate sodico acacco y claruro sOd,o scuoso $e 
concentra parcialmente Be diLuye carl lieptano y so contentra perolalniente do 

20 nuovo- La svspe,siOn resijltarte $e arEna M 0°C,  Se fi!ba.. se lava con heptano frlo 

Se Seca al vaclo a 5OC. 

Made 
Una solucion del Compuesto (vi) an THF Se trata con UrIa soluclon do 

25 DIOAL-H an toluene a aproximadamente -10°C. La meacla Se inactive an acido 
clorhldrico aouosc y $o oslienta a 20C. La mezcla Se diluyo con salniuera. La fase 
acuosa se retire y so extrae do nuevo con acetato do 0*. Los extractos orgaricos 
conibinados $e avan con salnluera Se concentrar, parcialniente. Be dil’iyen con 
hepLano, $e dastilan parcialmente de nueyo, so diluyen con homelier Se enfrian y 

30 so filtran. La lane del Compuesto (vii) resultante 5• lava con heptano y so aeca al 

vaclo a 50°C. 
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Ea 4’ Etaoa 5 
EL Compuesto (ii) of Compuesto (vii) y piperidina so calientan a rellujo 

durance -48 by Is mezola resultants so enfria a 10C. El salido resultants Se tiftra 
el Compuesto viii? sóJido so Java Con etnol. El producto intermeciio so suspends 

3 an etanoL y so trata can aside clorhldrico acuoso a 20°C La suspension resultants 
Se filtra y so lava con etanol, ague y de nuevo etanoL. La torte do) Compuesto A (en 
forma del acido libre) so sees al vacic a 50°C.  

Etapa 6 
10 El Cornpuesto A 1,0 equLv.) en forms del Æcido lfore) Se suspendia a 

temperatura ambiente an 20 vol 4e ace(ontria La merela do raecolon so talenlo 

durante 45 minutes a Ti = SVC. $e anadieron 0,005 equiv. de cristales granulados 
(los cristales granulados pueden prepararse come as no descrito an 01 Ejernplo 2) a 
SO°C Sc anadieron 1,05 equiv, do N-nietil-D-glucamina (megLumina) disuelta an 2,6 

5 vol do agua. Despues de Is adicion, Is aitación as continua durante dos bores mM 
a 50°C La mezcla do reaccLOn Sc erifriÆ a 5°C duran?e 60 ,t*,utos y a agitatiOn as 

40 continue durante 30 minutes moo a 5°C.  La suspension Se fiLtro V se Lava dos veces 

con 5 vol de agua al 5% an isopropanol. Despues, ci sonde Se secO a preston 

reducida s100 -50 mbar) a 35°C y el contenido de agua as corflrolO regularmente 

20 hasta qLe rue de <4% par KF(Note : -2,9% as el valor teórico de hidrato) Se die 

Como resultado of Compuesto 0, 

EJEMPLO& 
L)na forma anhidra del Compueslo 0 as prepare secando una fornia 

25 bidratada del Compuesto Den on borne a 5000 durente aproximadamente 60 moo 
ho rat 

EJEMPLO B 

Ł 
Solubilidades motives 

La eolubilidad do Is sal sOdica del Compuoslo k $al sodica do 5Z)-&(6-

qui noxa I nil metilide no)-2-R2 6-did oroten II) aminol- 1, 3-tiazol-4(5H)-O na Sc comparO 
con los qua Se considera quo eran Los dos compuestos mS intimamerite 
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relacionados preparados an Is  Solicited Internacional NO PCT/US20031037658. El 
primero as Is sal series del compuesto del ejempla 23 tie is So?icitud Jriternacional 
No PCT/US20031037658: sal sOdioa de 2-(26-dioloro-feniLimino)-5-(qLlinolin-6-
ilmeti len o)-tiazol id in-4-ona, 

NN 

Na, 
IN 

an in sucesivo (Compuesto B). El segundo as Is sal sOdic& del oompueso del 
ejemplo 26 de Is Solicitud Internacional NO PCT/M003/037B58: sal sodica de 2-
(2-cl oro4eni Ii mino)-5-(qui noxa I in-6- I lmetileno)-tiazolid Ln-4-ona 

HN 

Na, 
U en to sucesEvo (Compuesto C). 

Los Compuestoa B y C pueen prepararse come as describe an Is Solicitud 
Internacional NO PC1/U320031037558. Las sales sadicas do esters compuestos Se 
prepare mediante procedimientos bien conocidos an is tecnica, tales coma 04 qtje 
as ban descrito an el Ejeniplo Ia) anterior. 

IS La solubilidad de cada coinpuesto Se delermin como Se indica a 
continuacior,: as preparan dos muestras de code cornpuesto. Una Pa niuestra 

c?rlvencional) contiene el compuesto a una concentracion f!jada de 20 tM an on 

coctel de disolventes acuosos/organicos nezoladot La otra (Is muestra do ensayo) 

contend at compuesto a one conceritracion total maxima de 200 1M an tampon 

20 fosfato 005 M a pt-f 7.4. La muestra as ensao Ce centrlfcjgO durante IS minutos 

Para retirar cualquier sOlido no disuelto. Se realizaron anÆlisis per HPLC sobre 
estas muestras. Las areas do pico relativas so usan Para computerizar Is 

solubilidad. La sal sOdica de cads coinpuesto as use Para is comparaciUn. Los 
rates; Ce ,esumen an Is Table 1 qua Se muestra a vontinuaciOn. 
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labial 
Soubiiidad del Compuesto ANa ConipLiesto BNa Compuesto ONe 
disolverite a Z5 mg/mi mgInhI mg/ml 

grados 

EJEMPLO7 
Bia4sponibilidad 

La sal de so4io del Compuesto A Se adminislth a rates Spra9tJe-Dawley 

macho per media do una sonda oral en Line lormulacion con 50% de PEG-400, 

10% de etanol y 40% do soiuciOn across do Ericapsiri ai 40% (pAt) an aqua a una 

deals comprendida entre I y 4 m (16 ml de soIucin de dosificacion per kg). Se 
extrajeren muestras de sonde, (120 niicrolitros) a os siguientes intervalos do 

0 iempo: 0, 20, 40, 60 120, 18D 240, 360, 480 y 1440 mm. La ooncentracian del 
Compuesto A Ce cuaritliLco par aniisis LCIMSIMs do una aI[cuota (25 niicroiitros de 

Ł sngre + 25 mil de agua) de estas muestras y a exposoiOn global de is 
sangre so presento como el Area Bajo la Curva Normalizada pare Is Oasis 
(ONAUC) a partir do un grAfico de concentracion frente al tiempo y as expreso en 

5 las unidades microgramo bora par niiiilitro per nhinuto per kilogramo 

(g.h/mI/mg/kg). Las exposiciones oraLes de Is sal de sodlo del Compuesto B ’ La 
sal de sodlo del Compuesto C as cuantifcaron par of inisrno m&todo. 

Los dabs so resumerl on Is Table 2 presentada a conhinuaciori. 

20 
Table 2 

Oasis (- 1-4 mg/kg) Compuesto A CompLsesto B ŁNa Compuesto C 

DNAUC oral an -No mg/ml -Na 
rates (Sprague- mg/ni! mg/niL 
DaiMey) 

(rg.hfml/niin/kg) I 02 049 034 

La presents invenciôn mncluye dentro de su aicance composiciones 
fermacØuticas quo comprenden (52)-5-(6-q u in oah n i Lmeti I den o)-2-R2 6-
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dicloroferiil)amino]-1 3-tiazol-4(5H)-ana. y/o sales. bidraths. solvatos V profarrnaoos 
tarmaceuticaniente aceptables de [a misma, coma ingredients activo, an asociacion 
can on vehIculo a di[uyente farmacØutLoamente aceptable. La presents invenoiOn 
incluye dentro de Cu alcance cornposiciones formacØuticas qua commended el 

5 Compuesto U y/o hidratos, solvatos y profarmacos farmaceutiamente aceptables 

del mismo, comb ingredients activa, an asociacion can on vehlculo 0 diluyente 
famniaceuticamente aceptabLe. Los campuestos be esta irwenciOn se pueden 
adnitnistrar par las vias de adminiMraciOn oral 0 parenteral y pueden formularse an 

forums de cosificau6n apropiadas put case via be adniinitracLOn, inoluyendo 

0 câpsulas,  comprimidos, pudoras, poJvos 1 ranutos. En estas formas do 
dosificaciOn sOlidas, el ingrediente active estâ  mezciado can at mends on diltiyente 
nierfe Las fcrcnas de dosicacion orajes tambjØr, pueden comprender, come as Is 
prActica normal sustancias adicionales distintas be diluyentes insides, par ejemplo, 
agentes Iubricante2, deslLzantes y antio,ddar,tes. En el ease de los cÆprnilas. 

IS comprimidos y pildoras, las tormas de dositicacion tanibten pueden comprender 
Ł agentes tamponantes. Los comprimidos y p’idoras Pruden prepararse 

adicionalmente pars liberacion sostenida. 
Las preparaciones de acuerdo con esta invenciOn para administración 

parenteral incluyen soluciones acuosas esteriles, aunque pueden emplearse 
20 suspensions no acuosas de emulsiones Estes forritas de dosificacion taniblen 

pueden cantener edyuvantes tales come agentes conservantes, humeelantes, 
osmôticos,  tamponantes, emulsionantes y dispersantee. Pueden esterilizarse, par 
ejemplo par filtración a travØs do on lItre qua raters bacterlas, incorporando 
agentes be estemilizaciOn an las composicionea, irradiando [as composiciones 0 

25 calentando las composiciones. 
Los sigLiientes ejemplot lustran aicionalmente las composiciones 

rarmaceuticas qua son una caracteristica be esta invenciari. 

EJEMPLO B 
30 ComposiciOn do Comprlmido 

Se mezolan actosa, ceLuiasa rn?crocrlstalina. a!niidOn glicojato sodico, 

estearato do magnesia y (52)5-(6-quinoxalinilmetilideno)-24(2,6-

dicloro1en(l)aminoJ-1,3-tiazoc4(5H-ona an has pmpoioiones mostrades en Is Table 
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3 presentada a continuacn. La mercia despues se comprtme pare fabrar 
comprimidos. 

Tabta S 
INGREDIENTE mg. 

452)-5-(6-quinoxaJriiIrietiILdeno)-2-(26- 8 

dioIorofenil)aminol-1 3-tiazoI4(5H)ona 
celulosa iticrocristaline 112 
lactosa 10 
almtdon glicolato sOdico 8 
estearato S magriesio 2 

5 

EJEMP!0 9 
Coniposicion Parenteral lnyectable 

Se produce ma forn,a inyectabte pars administrar (5Z)-5(6-
quihoxaiinilmetilidono)-2 -p2, 8-diclojofe 01 l)a mm o)-I 3-tiazoL-4( I-O-o ia me9 ’U mina 

10 agitando 5,0mg del compuesto an 1.0 ml de solucion sabno normal. 

Gomposicion do Capsutas 

Se produce Urla forma de dosificaci6n oral pro administrar is presents 
IS invenciOn rellenando ma capsule de gelatins duns de dos pieras convencionaL con 

los Lngredientes an las proporciones niostradas an Is labia 4 presentada 

cor,tirnjaci on 
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Tabla 4 

INGREDIENrES QjIJDAES 
(5Z)-5--quThoxaJiThiJmetiideno)-2-j(26-diIorofenhI)aminoJ- 25 my 
I 34Iarol-4(5K)-ona meglumina 
Lactose 55 mg 
Talco 16 mg 
Estearato Se Magnesia 4 ,,g 

Aunque lag realiredores prefeædes de la io"enciOn so JUstran por Ic 

anterior, debe entenderse qua la invenci6n no Se limita a as instrucciOries precisas 

descritas en este documerito y qua Sc reserva & de’ecbo a toSs aS 
moditicaciones incluldas deritro del alcance de lao siguie,tes reivindicaciones. 
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REIVINDICACIONES 

1. El corn pu esto (5Z)-5- (6-q U noxa lin ii meti lid eno)2-[(2 6-d iclorofe nil )am i no]-

I 3-tiazol-4(5H)-ona. 

2. Sales, hidratos, solvatos y profÆmiacos farmaceuticmente aceptables del 

compuesto do Ia reiviridicacion I. 

3. El compuesto (Z)-5-(6-q u inoxali nil metihde no)-2- 2 6-d iclorofen il)aminoj-

’0 I ,34iazol-4(SH)-ona nieglunilna. 

4. Hidratos y solvatos larmaceuticamente aceptables del compuesto de Ia 
reivindicaciOn 3, 

1$ 5. La sal monosOdica del compuesto de Is reivftidioaciOn 1, 

6 La Sal monosodica de acuerdo con Is reivindicaciOn 5 como In hidrato. 

7, El compuesto is Ia reivindicaciOn 6, donde el hidratO coritiene mends de 
20 5,25 aquas de solvatacion. 

S. Una composiciOri farmaceutica qua comprende el compuesto S Ia 

reivincacthn I V Ifl ehtu%o larrnacemicamene aceptable. 

25 9. Una composicion farmaceutica quo comprende ma sal, hidrato, solvato 

profÆrmaco farmoeutioamente aceptabte del compuesto de Is reivindicacion I y Un 

vehiculo farmaceuticamente aceptable. 

10. El compuesto de acuerdo con Ia reivindicaciOn 3 como Un hdrato. 

30 
II, El compuesto de Is reivindicacion 10, donde el hidrato es Un monohidrato. 
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12 El compuesto do Is reivindicaciOn 11, donde el hidrato condone I aqua do 
solvatacion mES 0 !fl•flOS 10%. 

13 zl compuesto de Ic reivindicaciOn Ii donde el hidrato contierie nienos del 
5 aqua de solvataOin. 

14. EI compuesto deJa ,eiyindicaciOn 3 con,o no arthidrato. 

IS. Una coniposicion ¶armaceutica qua comprende el compuesto cie Is 

10 reivindicacion 3 y un vehiculo farmaceuticaniente aceptable. 

16. Una cornpcsiciOn farmaceutica quo comprende hidratos y sotva(os 
farmaceuticanierite aceptables del compuesto do Is reivindicacion S y Un vehlculo 

famiacØuticariienfe aceptable. 
’5 

Ł 17, Una composicion farmaceutica qua comprende el canipuesto de Is 
reivindicaciOn 4 y Un vehiculo farmaceutcamente aceptable. 

18. Un proceso pare preparer una cornposiciOn farmacutica qua contiene un 

20 vehlculo a diluyente farmaceuticamente aceptable y una cantidad eflcaz del 
compuesto de Is reivindicacion 1 comprendiendo dicho pruceso asaciar of 
compuesto do Is reivindlcaciôn I con un vehlculo 0 diluyente farniaceuticarnente 

aceptable  

25 19, Un proceso pam preparar una composiciOn farmaceutica quo contiene Un 
velilculo a diluyente farnincØutican,ente aceptable y and cantidad eficaz de una sal, 

bidrato, solvato y/o profªrmaco  fam,aceuticamente aceptable del compuesto de La 
reivindLcacion 1, comprendiendo cliche proceso asociar Is sal, hidrato, solvato i/o 
profªrmaco  farmaceuticamente aceptable del compuesto de Is reivindicaciOn I con 

30 un vehiculo o diluvenfe (ormaceuticamente aceptable. 

20. U" proceso pea pfeparar una composiciOn farniaceutica qua contene un 
vehlculo a diluyente farmacEuticaniente aceptable y una cantidad eficmz del 
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compuesto de la reivindicacion 3, comprendiendo dicho proceso asociar el 

compuesto de la reivindicacion 3 con an vehlculo 0 diluyente tarmaceutioamente 

aceptable. 

5 21. Un pnceso care preparsr are corn posicion tarmacAutca qua contiene In 
vehicuto 0 diluyente tarniaceuticamente aceptable y una cantidad eficaz de an 
hi*ato, solvalo ,Jo profârmaco  farniaceuticamente aceptable del conipueto do la 

reivindicaciort 3, conipreridiendo dicho proceso asociar el hidrato, solvato yb 
profarmaco farmacutican,ente aceptable del compuesto de la reivindioacion 3 con 

10 an vehloulo o dilu\jente farrnaceuflcamente aceptable. 

22. Un mModr, pace inhibir bYAKS an an sujeto ; quo comprende administrar al 

sujeto una cantidad terapeuticamerite efiaz del compuesto do la reivindLoaciOn I 

yfo sales, hidratos, solvatos y profarniacos farmaceuticarnente aceptables de Ids 

IS mismos. 

23. El metodo de la relvindicacion 22 donde el sujeto as un ser humano. 

24. Un niØtodo pars inhibir Ii’YAKS on an sujeto; que coniprende adniinistrar al 

20 sujeto una canfidad rorapuricamenM eftcar del compuesto S Im ,eivinthcaciOn 3 

yto hidratos y solvatos tarmaceutiamente aceptables del flhismO. 

25. El metodo de la reivindicacLon 24, donde el sujeto as an ser humarlo. 

25 26. Un metodo pare tratar 0 prevenir deficiencies an celulas hematopoyeticas, 
an particular an al tratanliento de deficiencies an cklulas eritroides por media do La 
administraciori a Un sujeto de una cantidad terapØuticamente eficaz del compuesto 

Is La reivindicacion I y/o sales, hidratos solvatos y profarniacos 
farmaceuticamento aceptables del mismo y uno 0 mØs de los siguientes: vehicuLos, 

30 diluyentos y excipientes farmacØuticamente aceptsble. 
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27- Un mAtodo do Is reivindicacien 26 an oF qua as deficiencias do as sistemas 
eritroide y heniatopoyØtico Se seleocionan entre el cimpo compuesto par : anemia, 

anemia apAsica, sindrome mielodisplØsico, mielosupresion y citopenia. 

5 28. Un mØtodo de tratamiento 0 prevencion de deficiencies an cŒlulas 
hematopoyeticas, an particular an ci tratamiento as deficiencias an celulas 
eritroides, par medio de la administracion a un sujeto de una cantidad 
terapØuticamente eficaz del compuesto do Is reivindlcacion 

a 

y1c hidratos, sOlvatos 

y profarmacos farmacOuticamente aceptables del misrno y end 0 deals de los 
10 siguierites vehicLjlos, diluyentes y excipientes farmaceuticamente aceptables. 

29. Un metodo de Is reivindicacion 28, an el qua as deficiencies de Los sisternas 

eritroide y hematopoytito se seleccionan entre el gnipo compuesto por: anemia, 

anemia aplªsica,  sindrome mlelodisplÆsico, mielosupresiOn y citopenia. 

Ł 30. Un metodo de tratamiento a prevencion de enfermodades seleocionadas 

entre ci grupo compuesto per  anemia anemia aplÆica, sindrome mielodisplÆsico, 

mielosupres6n y citoperiia; qua comprende administrar a Un sujeto una canticJad 
terapØuticamente efioaz del compuesto do Is reivindicacion 1 y/o sales, hidratos, 

20 solvatos y profÆrmacos farmaceuticamente aceptables del mismo y and 0 mas do 
05 siguientes: veliiculos, diluyen(es y excipites farmactiticamenbe soeptables. 

31. Un metodo para tratar a prevenir enfermedades seleccioriadas entre el 
grupo compuestc por: anemia! anemia aplÆsica, sindrome mielodisplªsico,  

25 mielosupresiôn  y oltopenia qua comprende adrninistrar a un sujeto tine cantidad 
terapeuticaniente ef’caz del compuesto do Is reivindicacian 3 y/o bidratos y solvatos 
farmaceuticamente aceptables del mismo y uno 0 mas de los siguientes: vehloUlos, 
thluyentes y excJpiontes farmaou1icamente aceptables. 

30 32. El metcdo do Is reivindicacion 27, donde el sujeto as in ser humano. 

33 El mØtodo do Is reivindicaciOn 29, donde el Sujeto 05 Un 2cr humane. 
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34. Un mtodo Para tratar deficiencies del sistema hQnlatopoyOtico an Un sUjeto 
qua Ia necsite, qua comprende: administrar a dicho sujeto was cantidad 

terapØutioamente etioaz de 

a) el compuesto do Is reivindicacion I y10 sales, hidratos, solvatos 

5 profarmacos farmacØutioamente aceptables del mismo; 

b) EPO a Un derivado de Is n,isma. 

35. Un metodo Para tratar deficiencies del sistema hernatopovØtico an un sujeto 

qua 10 necesite qua comprende: administer a dicho sujeto uris cantidad 

10 terapeuncamente eficaz de: 
a) el compuesto do Is reivindicacion 3 y10 I,idratas V solvatos 

farmacØuticamente aceptables del mismo; y 
b) EPO a un derivado de Is nujania. 

IS 36. El compuesto de la reivindicacion 3 an Uris forma cristalina. 

37. El compuesto de la reivindicacion 36 qua trend el espectro IR de Is Figure 3. 

S 
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RESUMEN DE LA DESCRIPCION 

Es tin objeto de Is invencion el compuesto (5Z)-5-(6-guinoxalinilmetilideno)-
2-f26-dicIorofeniI)amino;-1 3-tiazol-4(5H)-Ora y/o sales hidrotos, solvatos 

5 profarmacos farmaceLlticamente acetabLes de dicho compuesto. Tambien as tin 
ob)eto de Ja pnvenc6n corTiposiciones farmaceuticas qLJe oontenen sate 
conipuesto, mØtodos para preparar este conipliesto y sales, hidratos, solvatos 
prolarmacos farmacEuflcarvefle aceptabies del mismo. Tambien as Un objeto de 
Is inventiOn metodos pam user este compuesto como inhibidor de proteinas 

’0 FIVAKS. 
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PATENT COOPERATION TREATY 

Prow the INTERNATIONAL SEARCHIHO AUTHORITY 

Pcr11, To: Wayne J. Dustman 
GlwcosmJtb Kline 
Co’poraw Intolloortual Property, UW2220 
709 Swedeland Road, P0. Box 159 NOTIFICATION OF TRMASMFflAL OF 

King of Prussia. Pennsylvania 19,106-0939 THE UjThA11ONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE [NTERNATIONAL 
SEARCHING AUTHORITY, OR WE DECLKUOH 

(PCT Rule 44.1) 

Ł-

PUS 1449 I FOR FURTKERACrION See pangmpbs I m,d 4 below 

PCi/US 08/22385 (4’moethtt4 08 kjns 2005 0808.2006) 

SMITHKL.INIE BEECHMA CORPORATION 

The spp]i050t is he,y no4ffied thai he intemodonal search report and the wilnon opinion ofthe InrmtaomI Standing 
Authority have been establisbed eM lit fljismitltd herewith. 
flUng or,uatnJm.nti end iC.Inaent naadnMdd. 9; 
no applicant is encitlnd, if It so a4t’es. Co eeieytd the cloirm of On iterti.iional opplicoon {see Rule 4): 

\ki,en! The Sm; I mill for if mR such amendments is normal Iy Iwo months fiom the date of flu am ins I of the 
nternatioaalseacckrt. 

kiiere? l]ittctly to the Iutenaoiiolial Etjresu orWIPO ]4 chomin des Co!omheitis 
2 I Geneva 20. Swittand. Fac mile No.: *41 22 740 1435 

For more MaS n.trueons. see the norm eta tha accompanyingsheei. 

2. 0 The wplicaait is hereby isth1ed that no intenisdonal scorch repoti will be esitlished and that the dtcIreoil under 
Arficle I 7(ZXs) to thai effect aM the wnIitti oDiilton cube Ijuantional Searching Authority ore tjevsmitt.d herewith. 

3. Wte% TtteTd tome prot,.t against payment 01100) amouol et unaerRule 42, the epplIrsnl is notified St 

0 di; pcolest ogeiher with the decision thereon has bw’ nnsmiticd to the International Burni legether with the 
1icentsrcquesi 11 forward he texis orhoth the protent thd Be decision thereon to the d sated Offices 

D ,]odecmsmsomaeyo eproaa thcapplkentwillbcnoSllS.saeennadcciaionisniad.. 

4. Remders 
Shortly aftc ILI cxpmration of IS mission, ftom the priority dot; the mnceniationol awlication will be published by the 
International Bureau. If the applicant wismes 0 avoid or posaone pnhlicaliot Ł notice or withdrawol of the hitmaselonsl 
opplkation. or orthe priority claim, must reach the Iflamahonal fiuresu Os p,ovlded in Roles 9Ob.I and 9Obts3 ruspecflvdy, 
hero., the compiclion or the technical prepoitons foriniefluiIionJI publication. 
The .pplicantmsysubrtiilcoemuenrson antmlbasisonthewritteno,ineuofihtlnt.nnaItslSesnth{t.AuthaiwWtht 
hatemotional Bureau. The IniwtaSoiaaJ Bureau will send a copy of such 000unenes to all desirwed Offices unjese on 
nttnuaSneaprcliminasy examinodoji reservoir or is to be cneablietied. ii econoucncs would also be niade available to 

ihe public bt not before the expiration of3ornonths &oei the.p.ionty datt 
Within 19 Inside, frot thepeloydthbgouretLtftm4.t0sta%dtIpmy 
asajnmnationrnustbe medifti pplicani liesioposmonetheeny inrothenauionol rlilseen6120moutSfrom thepncenty 
date in tonic Offices even later); otheraise, the applicejitmu. ..idtln 20 esonthe from thoprionitydate. perform thepresenbed 
we for cay ins, the MIl000l phase before tyosedcsigpaltd Offices. 
In ren et of other dc tt OfFir of, W" Beef af30 et%msçti  ts&tiintt twealttt 1 no t,nsiuc i  SWIwiiIt Is 
mon C hi. 
See the MOOD, In Form FCT/IB/30I and, for detail, about the opplicoble time limirs, 0(0cc by offics see the PCTApp/ltaaf 

Wren r,..., 

Nome and nia4m5 address of the ISMJS I Authorized officer: 
MS Slop POT. Mu: ISMJS Lee W. Vouno 
Caniismi,i P.*ris I 
p.O.T,v "WAhear. Verlaine OI WTWWWLIIIJ 

IFacsimile No. 571 27341 I PTQ 171.2724774 

Penn PCF/I5N120 January 2004) - (See utee, on ec smylJeg skeel 



DPERAIION TREATY 

2’ PCT 2  
PaAFticIe lSasadRule43aod44) 

AvlLcarfa OF Spent I file mteroxi FOR FURTHER 55t Potia, paasA420 
PM1449 ACrION as well an, whe applicable, been, 5 beloW, 

niemsooal applicaLion No. International thing one (day/morithe4 (arhest) Priority Date (day/are’uh’ya2r) 

PCT/U$ 0b/22a85 OB June 200S do (Se  08 Jfle ICOS (O8.00.2O05 

ApI icaru 
SMITHIcLINE SEECHMAM CORFTION 

This IMMIllocall ssorh report has tech Prepared by thu International Scorching Asthority and is CraMmitted to no  applicatil 
accordiog to Article I 8. A copy is being atmied to ha tote ationsi atiteaia. 

This internacjca,sl search con consis’s ofa colil or  shest. 
It is site aocompanied by 0 copy oreach 01F Sri documcric cited in this repofl. 

L. Bash ofthe report 
a. With regard to thc language. the intenistional s8arch was carried out on the basis of: 

Nthe "teritarionsi .pçlication  in the langusge in wliiclt it we flIed 

0 a aSaÜoia o?Vs irgseeationa] appication into __________________________ Which is the anglago 
of a translation ftnijshed br rite purposes of intemalio,tal search (RLaIcs 2.3(s) and 23.1(b)) 

With regard to sti)P nuelr.dde hn&nF amino odd ’equines disciored iii Itt icttemoli on,] sppl icatiot, sat Ootc No. 

2. CertaIn cl.tms !,ere feund .nJ.sFebWe (see Sat No II) 

0 UnIp ofinvenflon Is stUn, (ase Ban No. Ill) 

4. With Soard to the Ode, 

the test med as subgdteæ by the ,Øicant 

Dthe text hs beon esIshlishad by this Authority to read as follows: 

5. With regard to the sbstraet, 

Van text is approved as stubciiitted by the spricanc 

0 the Not has beet, established. according ho Kute 3t2(b), by this Authority as it appean in Box No. IV. use applicant 
may, sithin one month thorn the now ormMting orchis inc.ri,atioiial satrch op,rumbrainminni to this Authority 

With regard to lie drawings, 

a- ho figure ofthe dFawtnv to be published with ho absnct is flure No. I 

Ns sLuggested by the applicani 

0 as selected by t1t At.tlaoritybecausc tho upplicsm titad to susgest a 8guFe 

Das aclscled by thts Authority, bec.use th figure better clseracte,izes lie Invention 

It. none ofths figures is cob. published with the abstoct 

F4n\ CO1SJZIO (ntaMet ri( 2Qft 
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INTERNATIONAL SEARCH REPORT (ncenaabonal applie.don No. 

P CT) Li S oem3e 

A. CLASSIHCATION OF SUB3ECT MATTER
!PC(8) 

- COlD 417108: A6IK 31147 A61 K 31/425: AOl P 7104 (2007.01) 
LJSPC - 546/139.5481146.5141311 

According Enlenbattonal Palmot Clas celion OPC) or to both nalioeal ctsssifiestktu end ’PC 

3. FIELDS SEARCHED 
ioimom *ooaftamaLicn ecar11ed (1I1e4ftatIoll syatcem rol Inmed by elusihc,lioa, symbols) 

I PC(8) 0070417/06: AOl K 31147. AGI K 3IM25: AOl P 7104 (2007.011 
UPC 540/139, 546/146, 5141011 

Dooa,nenlijioo snavhed offier ban tinica.am decw,,enia’iom to 1k enseam thac stach doowilenis are icn.a*d in the Sews earched 
I PC(S) ASK 1)42, 47, 425, 485, 426, 4427, 4439. 4700; Ml P7104, 06: AOl I 81f100: 0070117/02.00, 10, 14(2007.0b) -ESC 
514)254.02. 277.307  311. 311, 342, 365, 89, 372;54&139  152, 2B01  I 75. 256.7; 4WI45. 216, 240, 311.1 

- kayword, te 

E-lecrmnie data beet eooao (•4 during the i’ It mejional eesreh (name or the. baca en  ten,ohno p.actieable, yceroh new reet 
USETO 

- WEST- PAPA ,EST EPAEJPAB 
keyword a: lak, Idnase, quillolirie 

C. D0CIJtENTS CONSIDERED TO BE RELEVANT 

CategOlr Ci.nion of docuenait, wi Lb indicalion, where appropriace, or the Łslevant ReIencnL to olaini N). 

VA 25471 SeAl frIASFGAWA to .fl 10 Julie 2004(I0.0S.24) 1.37 
eg1.ln5.7:pO2,ln2O-22;p1lfl33t0pS3,k1S:pc 15, 1, 5-10(eapecIaIIyIn20,seo0n 

PR 2P 11l-I 

Further dociumejils on, listed 11 the contisngo], If Do’ C, 

Sp.eiul reLegoclee of eid dCtB ’T’ Inter delorep, pabIi.Iaed altec the Iatoreaoa,.sl acing dan. or 
A’ doonatal dalteieg hr gene’s1 aisle a thee’, chIcle it ..... nsidtd dale .s4 met p coelllct with At sLi•ehn.a hal •iLm2 La ae&rsiaed 

us h at pernojiar relnaree hr pa ecipEe 0, Sammy andealying the inflnc)a 
F’ motLie’ eppLicalion or peed hot pliahed near lam the Imlotfalionel "x" docujient ,r ,enteaLen ret enence: las c,eie,ni neecien earceal 

RLi,ag thEe eanaidened ennel nr mme be eoeeidemd (a innolee sea jnewIite 
L dncesaa* which may throw dorkEe on pdollty tlaina{e} which Ic IKP whoa the docreneel is lake.’ atece 

eiced to enlablith the peblie.de.a She of ailathee clIalion or other ,yŁŁ dooe,wel or potreLanance; the deleted Imeabet ceseol bo 
spenj.taeuaoa(ssapecjfted) eaceidwid Ee income a. Pseenlite .Itp whee It. do•tae.aL in 

-cr dcc,nec ee&ro{n tea y, net yr usc. tettefena or ob,a/med -MSone reeam@thor Š dco,s. nattenbiwsiem 
,nee,4 being tb%ie4 to a re’s thiLled ila the am 

r’ doe tennal pootiahed pdtr Lank irk!cadetaj allIes daEe bitt lath, taw "&’ docajitonc aaeeaher or ore wet pollen belly 
th pdodiy Isle claimed  

Dale of the acleItI yet Lon or the eletilatioral oeaivh Donny mailing 0r the intenunional stanih reOet 

eJnay2007(OaOt,2007( 12 MAR 2007 
Name and mailing address orthe ISA/US Authorized officer .iY9 

 Mail Slop POE Mn: SNUB. Onn,mieelenrr for PMmats 
Pa  any 1450, Ajesandria Vl,çmla  223131450 KI Pct 91 yet 

L!1mamN 571473-3201 Ptr cSt II 

Form PCT/ISA/2 0 (second sheet) (AriJ 2005) 



PATENT 

From the 
NTERJ4AIIONAL SEARCHUIO AUThORITY 

To: Wayne J. Oust,nsn 
GlaxosmIthIOlne 
Oporate Intellectual Prope.ty, U1Vfl20 
709 Swedeland Road, P.O. Box 1539 
IGny of Prosia Pennsylvania 19406-0939 

EATY 

PCT 

WRITTEN OPINION OF THE 
ATIONAL SEARCHING ALmIORITY 

(p(Nr RvI; 43buI) 

Date ormailing 
(donIk5ar) 12 MR 2007 

Applicants or agents tile reference FOR FURTHER ACTION 
Pu61449 See pareph 2 below 

Imeniational applic&tion No. Incantational tllingdsw (Ø$no#Ifr)et4 Prioæty date (d,,ath4ew) 
PCT/IJS 06/22385 08 Juno 2006(0806.2006) 08 Juno 2005(08.06.2005) 

nren,ational Patent Class cson (DC),, both naonaI cia sitcat4ot aM IFC 
IPC(e) - COlD 417(08; MIK 31)47 31/4427; A6IP 7/06 (27,01) 
USPC- 15,1111139.548/146,510311 
Açlicsut  SMITHKLINE BEECILAM CORPORATION 

I. This opiniot rtnl2ins indicadons reLadng to - followiag itmss; 

Box No. I Bas’s of line opison 

DDean, It Pnonity 

BOSNIAN II NonestahlisImtenlofopinionwithresrd in novelty inveniive step SM induettial applicabilay 

0 Box No. IV Lack of wiity oflnvenon 

Box No. V Reaonedsratemntund&jIe4Jbts.l(aXi)withetprd t000veIIy,iniveporiMtsBislapplieabdlily; 
citslios$ end exptai.aiioxis auerting such sticiva’t 

DBox No. VI Cerisin doCumeith cited 

0 Box No, VII Certsin defecca inthe intent.don.j application 

Box No VIII Cetisin ohsctvadon.s on the intentadonil application 

2. FURTHERACrION 
Ira demand for thtmatios& prelarninary oi.mination is made, this p,,, ,,11 be considerS to be a w,ittat opinion of Use 
International PreiminanjEnj.*,ingAnoTy(9PEA’nceptthatthisdoasnoIappIywIieitthwllcantcbooacsanAulJiocily 
other than this one to be the PEA and the chosen EA has notified tho Iitierrnfiona] Bureau cmder Rule 66. lbi$b) that yttitten 
opinioiw ofthis nteniationel Seascbing Authoriiy will not be" considered. 
Ifos opinion is, on provided above, considered to he a w,itreu opinion at,, JPEAs. the applicant ii intS to submit 0th; IFELk 

losely 

ameMnienls,betbreth xpinuonor3rnonths fromthedareofmailingofpcms 
PCT/ISA/210 or before the expiration ofz1 mmtths from all pHoriiy dale whichever capirts lefty. 
For tltrtheroptions,see Foim P7T/ISA/220. 

3. For fturlberdnails. see noles to Porn, PCTflSMI1O. 

Name and mailing addites ofthe SAW Dsioofcompletion ofcI,is opinion Auihoilzed otneer: 
k4e SltpPGT. 15.: t$NUS 
QCmIIt.sae { PSents B Janua 2007 ’0801 2007’ 

150W Ynun 
P.O. Sot ll4o.At.easda. wb,IŁ uan145o perHent.esrt-2n. 
Facsimile No. 571-273-3201 PCTOS’ 6?I7M74 

Form PCT/TSATh3I (cover sheet) (April 2005) 



WRITTEN OPtNlON OFTRE Interfltjon2l .pplic.don No. 
INThIU’IATIONALSIARCIIINC Aumomn PCTIUS 0W22355 

ox  No.1 Bali OfthIs oplules 

I. With Memo ends,  I.itgo.ge, this opinion has hetn cilsbhshed on die bale If. 

the international spIiottion in the Iatjuaze in which it wes filed 

A iraosl aon If the interion,l applic.tkn into  Ł which is the language or a 
tnnslalson furnished for the putons, 

or ’oteruational search (Runs 121(a) and 23.1(b)). 

1. Wilful to any nucleoude *ndlor sluo acid .equen cc dicIosed in the ittictuational application end ncctsiy to the 
claimed invention, flus opinion has been establiolied or the basis of: 

it ruinousness 

DI sequence Iisiit,g 

Ctable(s) reined lo the seqoeoce listing 

I,. roniat of "It’ll 

11 on paper 

Cinelectrotticfrom 

C. tinteefflIinWjnusbng 

0 contained in the internauional .ppl cation as fled 

Driled together with the international application in sleconic torn 

0 jntisha] subsequenoy to Isis Authority for the potroses of icarctt 

3 EjJl .diIi4i, a the case thaimo,ed,sn out ,ersioo or copy ora,squencc listiog anor table(s) relating Therato his beat 
filed or lrniahed, the required ststcmcnth bet he i nfoniution in Internet .. for addilional copies is ideedcm] to that 
iii the app] calion as flied or does not go beyond the application as flied, as spprnçriatl  we tiareished, 

4. Addi I4otial comuielils: 

0 



wmnEN OPIPOON hatnatosI sppIioaonNo. 

INTtBYATIOIWAL SEARCHING AUrHORrTY POTIUS O6i223M 

Rr W. V Rnnd sC.ceant alTO,, Rtik 0a. I(XiI M4th nn1 W,nIieI.nathe step., bOaIfrI.I .ppIJIJWI 
StldDpl* and ezpIa".don, spportgsnek.l.al.at 

Novclty 0) CI.ima 1-37 
CŠ NOME NO 

Invev. step (IS) CI.m, NONE YES 

claims 137 NO 

JmusthsI ippI*iJiO’ (IA) C,im, 1-37 YES 

Chinis NONE NO 

2 CiIatioJTs and pIaons 
to MSEGAWA at aL tPs*flt 

Fijdhem,ore HASEGAWA thcJou 
(setg 15. ma? IOç  5 ’FT 20). 

by POT Mlds 33(4) bIA5. tha ubjec1 Tiatta, ca, be usda LS 

FrnTT PCT/ISMII7 (Box 
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laillighollillivill 11 1 FIRM NO. 37-1291 0001 
Fechn.2oO711.cS2_... .. ., ..
Ir PAft\! L 
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A= 411 PLSLNI o!sN 
.. Xndus.ftja Comerefo 

S UP 6 R NTENDE NC IA 
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Bogota- DC. 

Doctor (a) 
OtTS GARCIA CARLOS REINM.tO 
Apoderado(a) y/o Representante de 
SMITHKLINE BEECHAII COPORATION 

REFERENdA Radicacion No, 7 12351 

2olicitd interilacional PCT/U62005/022385 

Pecha iicio Ease oacional 08/01/2008 

TrÆnite 11 
Evento 379 
Actuación 416 
DUcto No. 5150 

Folios 

Teolendo an cuenta pe Is solicitud do privilegio do patents qe se tramita hajo el 
expadiente –odicado en Is referencia, redne Jos reqttisitos de for= establecidos en 

la Decisión 486 de Is Comision de Is Comunidad Andina Cl Tratado do Coop eracidn an 

Materia de patentee (PCT) el Reglameoto y Is Circular Uidca de Is stiperintendencia 

de Industria y coeercio, Se envia Cl extracts de la so].icitud a Is Oficina de 

Cornunicaciones para efecto de so publicaciOn en Is Saceta de Propiedad Industrial. 

curiplase 1 
Dado an Bogota oc, .7 

ALfl CARMENZA C%S ED S DE ’JflOEL 

Jefe de La aiv sion de Nuevas Creaciones 

adpa].l 




