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JO) SOLICITUD DE :
Patente de Invencién | Patente de Modelo de Utilidad

X
[x] Capitulol. [ 1 Capituloll.

@ Nombre: WYETH
SOLICITANTE IDENTIFICACION

_ ) Direccion:  Five Graida Fanms, Madison, NJ 07840 Estados Unidos de
A 4 cc. [_] Nm ]

Naclonalidad o Domicllio:  Nueva Jarsey, Estados Unidos de América
Lugar de Constitucion: C.E. I:I Ctro |:|

Teléfono: Fax: Cual
E-Mall Nimero

_@ Nombre: ALVARO CORREA ORDONEZ [DENTIFICACION
REPRESENTANTE | Diraccion; Avenida 82 No.10.-52 Plso 8 ce. [x] W |:|

O APODERADO CE I:] O [:,
Teléfono: 634 1500 Feox 376 2211 Cual

i 79.143.388 de
E-Mail: office.bagota@bakemet.com Nomero _Ussquén TP 20281

@ Nombre:  MALAMAS, Michasl Sofirics; ERDEI, James Josaph; NAWAN, Iwan Suwandl; ZHOU, Ping; YAN, Yinfa; QUAGLIATO,

-"‘1 Dominick A,

INVENTOR (ES) Direccién: 2443 Olaander Circle, Jamison, PA 18829 Estedos Unidos de Américe; 304B Chenry Straat, Philadaiphis, PA 19016
Estados Unidos de América; 29 Rue Chagall, Somensat, NJ 08873 Estados Unidos de América; 28 Marion Drive,
Plainsboro, NJ 08538 Estados Unidos de Amiirica; 362 Wren Lane, Badminster, NJ 07821 Estados Unidos de América; 9
Cory Lans, Bridgewater, N.) 08807 Estados Unidos do América, respectivamants.

Nacionalidad o Domicilio: Esiadounidances

(12)

. z:s PCT (85)

Solicitud Intemacional No. _PCT/AUS2006/020720 Fecha _14-JUN-2005
Publicaclén Intemacional No. ' WO 20080008653 A(_\_ Fecha 26-ENE-2008

Titulo (54)  DERIVADGS DE AMINO-5,5-DIFENILIMIDAZOLONA PARA LA INHISICION DE $-8ECRETASA

(?) Caaificacion intemacionst (51)  COTD 401710, 40340, 405/14; ABTK 14178; ABTP 25728

(®) rrioridad (33) Pals de Origen (32).Fecha * | 31) Namaro de Soticitud
us  16JUNZ004 80580268
sif x| wo - )

T —

! Comprobants de pago No.  08-78528 Fecha 11-OCT-2008

L Instrucclones para el diligenciamientio del presents formulario, ver reverso de esta pagina
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m Documento que acredita la existencla y represantacidn legal cuando el solicitants sea persona juridica

m Paderes, si fuere el caso

m Documento de cesidn del Inventor al solicitante o a su causante

D Deaclaraciones

[[X] copla de la solictud intemacionel. (Resumen, descripcién, relvindicaciones, dibujos)

[[X] Treduccién de Ia soficitud intemacional al castallano. (Resumen, descripcién, reivindicaciones, dibujos)

D Copia del examen preliminar Intemnacional efectuado por la Autpridad Intemacional de Examen prallminar (IPEA)
D Traduccién del examen praliminar intemacional efectuado por la IPEA

D De ser ol caso, copla del contrato de acceso

D De ser el caso, documanto que acredite la licencia o autorizaclién de uso de conocimientos tradicionales de las comunidades
Indigenas

De ser ol caso, certificado de depésito del material bloldgico

Dmnnanznz

D Da ser el caso, informacién sobre otras solicitudea da patents o titulos obtenidos en el extranjero por el mismo tituiar o su
causants, relacionadas parclal o totaimente con la Invencidn de eeta solicitud
De ser ol caso, modificaciones efectuadas a la solicitud intemacional.

m Ofros:  Extractos, Reporte de blsqueda, opinitn escrita y presentacién de Documento de Prioridad.

(1) FIGURA CARATERISTICA

@ Solicitn |a concasion de la patenis,

Instrucclonas para la presentacién de los anexos, ver reverso de esta pagina

BOCNESBOODMS-#54307-V1,DOC
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TRADUCCION OFICIAL No. 478/06 de un documento escrito en inglés, el cual
para su Identiflcacién se sella con el sello del Traductor. Esta es una
Traducclén Oficial efectuada el dia 23 de noviembre de 2006 por la Sra. Marfa
Teresa Lara, c.c. 41.568.055 de Bogotd, Traductora Oficlal seglin Resolucién
No. 01016 del 2 de octubre de 1998, expedida por el Ministerio de Justicia.

Poder otorgado por WYETH respecto de la solicitud de patente titulada

“DERIVADOS DE LA AMINO-5, 5-DIFENILIMIDAZOLONA PARA LA INHIBICION

DE LA BETA-SECRETASA". Certlflcacion notarlal suscrita por Michelle

McGowan, Notario Plblico del estado de Nueva Jersey, y legallzaciones
subsigulentes.

EL PODER NO SE TRADUCE POR ENCONTRARSE EN INGLES Y ESPANOL EN EL
DOCUMENTO ORIGINAL.

CERTIFICACION NOTARIAL

A los 31 dias del mes de jullo de 2006, la suscrita Notario,
DA FE

Que WIlliam H. Calnan, mayor y domiclllado en Five Giralda Farms,

Madison, Nueva Jersey 07940, Estados Unidos de América, suscribié de

su pufio y letra el documento que antecede.

Que conozco al otorgante y que éste tlene capacidad legal para el

otorgamiento.

Que el otorgante ha suscrito el referido documento en su caracter de

Secretario Asistente de la persona juridica WYETH.

9
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4, Que Ja persona jurfdica WYETH, con sede en Five Giralda Farms,
Madison, N] 07940, Estados Unldos de América, estd legalmente
constitulda, que tiene existencla legal actual y que el acto para el cual

se ha otorgado el poder estd comprendido entre los que constituyen su

objeto soclal.

5. Que el otorgante tiene efectlvamente la representaclén que ostenta y

que ésta es legitima.

6. Que he basado las certificaclones 3, 4 y 5 anterlores en los sigulentes
documentos auténticos que al efecto se me exhlbieron y que menciono
especificamente con expresién de sus fechas y de su origen o

procedencia: Acta de reunién de la Junta Directlva celebrada el 27 de

abrll de 2006.

(Fdo.) Michelle L. McGowan
Notario Publico

[Sello] MICHELLE L. McGOWAN
Notarlo Pidblico, Estado de Nueva Jersey
No. 2108903
Habliitada en el Condado de Morris
La comisién expira el 9 de febrero de 2011

(Sello notarial
en relleve)

APOSTILLE
(Convention de La Haye du 5 octobre 1961)

1. Pals: Estados Unidos de América
Este documento publico ha sido firmado por: Michelle L. McGowan

actuando en calidad de: Notario Publico de Nueva Jersey

> W N

lleva el sello/timbre de: Michelle L. McGowan, Notario
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CERTIFICADO
5. en Trenton, Nueva Jersey
6. el dia 8 de agosto de 2006
7. por Bradley Abelow, TESORERO DE NUEVA JERSEY
8. No. A267492
9, Sello/Timbre: 10. Firma
(Sello del Estado (Fdo.) Bradley Abelow

de Nueva Jersey)

La anterior es traduccién fiel y completa del documento en referencia, de la
cual se deja copla en este archivo para su confrontacién.

s.Q.l—waa.(.o_._n_Q,

Marfa Teresa Lara R.

¢.c. 41,568.055 de Bogota
Traductora Oficial segin
Resolucién No. 01016 del
2 de octubre de 1998, del
Minlisterio de Justicia
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- 1. COUNTRY: UNITED STATES OF AMERICA -
= THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY: ==

E¢251 MICHELLE L MC GOWAN
e —

i

A

3. ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

fi

A

4. BEARS THE SEAL/STAMP OF:
MICHELLE L MC GOWAN, NOTARY

CERTIFIED

i
0

il

8

AT TRENTON, NEW JERSEY

s

THE 8TH DAY OF AUGUST 2006

BY: Bradley Abelow, NEW JERSEY TREASURER =

NO. A267492

w o ~J a W\

SEAL/STAMP: 10. SIGNATURE

Gkl ALeln-
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The undersigned.

WYETH

with offices at

Five Giralda Farms, Madison, NJ 07940,
United States of America

declares that it hereby grants to

ALVARO CORREA-ORDONEZ snd/or
OLGA GEORGETTE OTERO and/or
RICARDO METKE and/or
JUAN PABLO CONCHA

.ll members of the law firm Raisbeck, Lara, Rodriguez & Rueda,
with domicile at Av. 82 No. 10 — 62, 6th floor, of Bogotd D. C.,
Colombia, and for so long as they remain members of the law
firm, a full and aufﬁclent power of anomcy m_m

Jombi L
and enti “AMIN I-IENYLIMI N
DERIVATIV R THE HIBITION BETA-
SECRETASE" and to obmin patent protection therefor, for
which purpose [ (we) autharize the said attomneys to represent me
{us) before any authorities or persons, with or without jurisdiction,
specially those administrative, administrative contertious and
judicial, as well as before Arbitration Court, in all matters
concerning the following: #) Obtainment of a patent(s) based upon
said patent application(s) in Colombia, including filing of
assignments, change of name or address, voluntary cancellation;
and defending oppositions, cancellations, nullity, writ mandamus,
and in general the civil and administrative processes relating to
those rights.

I hereby ratify all lawful actions previously taken on behalf of this
company by the aforementioned attorneys with respect to the
mentioned matters,

Done and subscribed in

Onthe . 3™ day of :F"Y of 2006

Hliam H. Calian; Assistant Secretary

AM101475 Calombia

Ralsbeck, Lars, Rodriguas & Rusda
Av. 52 No. 10 - 82 8th Floor

%.

k-
NIT: 860.080.540-3 nl'!nn)/
Tei: 457 1834 1800
Fax +67 1 374 2211

www.bakarmet.com

PODER DE ABOGADO
La abajo firmada,
WYETH

con oficinas en

Five Giralda Farms, Madison, NJ 07940,
Estados Unidos de América

declara por el presente que otorga a

ALVARO CORREA-ORDORNEZ y/o

OLGA GEORGETTE OTERO y/o

RICARDO METKE y/o

JUAN PABLO CONCHA
Todos miembros de la firma de abogados Rasibeck, Lara,
Rodriguez & Rueda, con domicilio en la Av. 82 No. 10 — 62
Piso 6 en Bogotd D. C., Colombia, para tan largo como ellos se
quedan miembros de duo el bufete de abogados, poder especial
amplio y suficiente con respecto a ls solicitud(es) de patente en
Colombia basada(s) en PCT/US2005/020720 y titulada
“AM 5 5-DIPH IMID LONE

DERIVATIVES FOR THE INHIBITION OF BETA-
SECRETASE", y para obtener la proteccién de patente de la
misma, a cuyo efecto autorizo (amos) & loa dichos spoderados
para que me (nos) representen ante cualesquicra autoridades o
personas, ejerzan o no jurisdiccién, especialmente ante las del
orden administrative, contencioso-administrativo y judicial, asi
como los tribunales de arbitramento, en todo lo concemiente a
los siguientes asuntos: a) Obtencidén de la(s) patente(s) de
invencién en Colombia basada(s) en la mencionada solicitud de
patente, incluyendo presentacién de traspasos, cambio de
nombre o direccion, cancelacidn volumieria; y defensa en
oposiciones, cancelaciones, nulidades, Ia tutela, y en geneml
procesos civiles y administrativos relacionados con estos
derechos.

Igualmente, matifico todo lo actuado en derecho hasta el
momento en nombre dec esta compefiia por cualquiera de los
mencicnados apoderados en los casos mencionados.

Dado y firmado en

A los dias del mes de de 2006

Firma de la persona que firma el Poder

- —— ——
—— —

S\PATENTSWUPPORTSHAREWcGowan\Agresment\COLOMBIAVAM 101475 Power of Attomey.DOC



NOTARIAL CERTIFICATION

ontis 3V day of C)Dh’
2006 , the undersigned Notary

CERTIFIES
1. That William H. Calnan

of legal age and located at
Five Giralda Farms, Madison, New Jersey 07940 U.S.A.
set his hand on the foregoing document,

‘tnﬂleylmorilmmepenomllyhrownmdﬂuthdshehls
legnl capacity to éxecute the instrument.

3. That the grantor has executed the foregoing document as

Assistant Secretary
of the judicial person  WYETH

4. That the judicial person WYETH
having its home office in
Five Giralda Farms, Madison, NJ 07940,
United States of America

is duly organized, has present legal existence and that the
purposes for which the power of attorney is granted are within
the scope of its corporate purposes.

That the grantor has in fact the referred to authority and that
is/her representstion is legal.

6. That I have based certifications 3, 4 and 5 above on the
following authentic documents for such purpose exhibited to me
and which | mention specifically, giving their dates and their
origin or source:

Mioutes from the Board of Director’s Meeting held on
April 27, 2006.

s L. M Goue
MIQP:&EE:L. Public

e Doy oy
Qualified in Moryis

Commission Expires Feb, 9, 2011

nnnn)/

CERTIFICACION NOTARIAL

A los dias del mes de

de200 |, el suscrito Notario

DA FE
Que

mayor y domiciliado en

suscribid de su pufio y letra el documento que antecede,

Que conozco al otorgante y que éste tiene capacidad legal
para el otorgamiento.

Que el otorgante ha suscrito el referido documento en su
caricter de

de la persona juridica @WYETH

Que la persona juridica WYETH
con sede en
Five Giralda Farms, Madison, NJ 07940,
Estados Unidos de América

estd legalmente constituida, que tiene existencia legal
actual y que el acto para el cual se otorga el poder estd
comprendido entre los que constituyen su objeto social.

Que el otorgante tiene efectivamente Ia representacitn que
ostenta y que ésta es legitima,

Que he basado las certificaciones 3, 4 y 5 anteriores en los
siguientes documentos auténticos que al efecto se me
exhibieron y que menciono especificamente con expresion

de sus fechas y de su origen o procedencia;

El Notarjo Piblico
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TRADUCCION OFICIAL No. 487/06 de un documento escrito en inglés, el cual
para su Identificacién se sella con el sello del Traductor. Esta es una
Traducclén Oficial efectuada el dla 28 de noviembre de 2006 por la Sra. Maria
Teresa Lara, c.c. 41.568.055 de Bogotd, Traductora Oficlal segin Resolucidon
No. 01016 del 2 de octubre de 1998, expedida por el Ministerio de Justicia,

Declaracion Juramentada (Affiddvit) de WYETH respecto de ceslén del invento
“Derlvados de la amino-5, 5-difenllimidazolona para la Inhibicién de la beta-
secretasa”. Certiflcaclén notarlal suscrita por Winlfred A. Ventura, Notario
Pdblico del estado de Nueva Jersey, y legallizaclones subsiguientes.

AM101475
DECLARACION JURAMENTADA

Yo, Michelle L. McGowan, Asociada para Legalizaclones, Wyeth, certifico por la
presente gue la copia adjunta ha sido comparada con la Cesién original (para
la Solicitud de Patente Internaclonal PCT/US2005/020720, la cual reclama
prioridad con base en la sollcltud provisional de los E.U. nGmero 60/580,286, vy
cualquier equivalente legal de la misma en un pais extranjero, para el Invento
titulado: “"DERIVADOS DE LA AMINO-5, 5-DIFENILIMIDAZOLONA PARA LA
INHIBICION DE LA BETA-SECRETASA") fechada el 20 de octubre de 2006 de
James Joseph Erdel; y fechada el 23 de octubre de 2006 de Michael Sotirios
Malamas, Iwan Suwandi Gunawan y Dominick Anthony Quagliato; y fechada el
31 de octubre de 2006 de Ping Zhou y Yinfa Yan, a Wyeth, y que la citada

copia es flel copia del original.

Dado a los 2 dias del mes de noviembre de 2006, en Madison, Nueva

Jersey, Estados Unldos de América.

Wyeth

(Fdo.) Michelle L. McGowan
Michelle L. McGowan

Asoclada para Legallzaclones
PARA USO EN COLOMBIA

©
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RECONOCIMIENTO
Estado de Nueva Jersey )
)
Condado de Morris )

A los 2 dias del mes de noviembre de 2006, ante ml personalmente
comparecidé Michelle L. McGowan, Asoclada para Legalizaciones de Wyeth, a
quien conozco y de qulen me consta que es la persona descrita en el

Instrumento anterlor y quien lo suscriblé, y reconoclé ante mi haber suscrito el

mismo.

(Fdo.) Winifred A. Ventura
Notario Pablico

(Sello notarial

en relleve)
[Sello] WINIFRED A. VENTURA
NOTARIO PUBLICO, Estado de Nueva Jersey
No. 2334651

Habllitada en el Condado de Unilon
La comisién expira el 19 de septlembre de 2010

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

Expediente No: AM101475
Patente

Cesién de Invento

En virtud del pago por la CESIONARIA al CEDENTE de contraprestacién
vallda, el recibo de la cual se reconoce por la presente, el CEDENTE:

(1) Nombre Completo del Inventor: Michael Sotirflos MALAMAS
Residencla: 2443 Oleander Circle, Jamison, PA 18929
Cludadanfa: Estados Unidos de Ameérica

(2) Nombre Completo del Inventor: James Joseph ERDEI
Residencla: 304B Cherry Street, Philadelphia, PA 19016
Cludadania: Estados Unidos de América
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(3) Nombre Completo del Inventor: Iwan Suwandi GUNAWAN
Resldencla: 29 Rue Chagall, Somerset, NJ 08873
Cludadania: Estados Unldos de América

(4) Nombre Completo del Inventor: Ping ZHOU
Residencla: 28 Marion Drive, Plainsboro, NJ 08536
Cludadania: Estados Unldos de América

(5) Nombre Completo del Inventor: Yinfa YAN
Residencia: 362 Wren Lane, Bedminister, N] 07921
Ciudadania: Estados Unidos de América

(6) Nombre Completo del Inventor: Dominick Anthony QUAGLIATO
Resldencia: 9 Cory Lane, Bridgewater, NJ 08807
Ciudadania: Estados Unidos de América

por la presente vende, cede y traspasa a la CESIONARIA:

Wyeth

Five Giralda Farms

Madison, Nueva Jersey 07940
Y a los sucesores, cesionarios y representantes legales de la CESIONARIA,
todo derecho, tituio e Interés para los Estados Unidos y sus posesiones

territoriales y en todos los palses extranjeros, Incluyendo todo los derechos a

reclamar prioridad, en y sobre el Invento titulado:

DERIVADOS DE LA AMINO-5, 5-DIFENILIMIDAZOLONA PARA LA
INHIBICION DE LA BETA-SECRETASA

el cual se encuentra en

(a) [X] la Solicitud de Patente Internaclonal PCT/US2005/020720
presentada el 14 de junio de 2005, la cual reclama
prioridad con base en la solicitud provisional de los E.U. No.
60/580,286 presentada el 16 de junio de 2004,
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(b) [X] Yy cualquler equivalente legal de la misma en un pals
designado, de dicha Solicitud de Patente Internacional,

incluldo el derecho a reclamar prioridad con base en la solicitud provisional de
los Estados Unldos nimero 60/580,286, Incluldos todos y cada uno de los
inventos alll descritos, y en y sobre todas las solicitudes de patente
presentadas en los paises designados de dicha Solicitud de Patente
Internacional, Incluido el derecho a cualesqulera continuaclones,
contlnuaciones en parte, dlvisionales, renovaclones o sustitutos de la misma
posteriormente presentados, y en cuanto a Patentes, cualesqulera

reexpediclones, reexadmenes o prérrogas de las mismas.

ADICIONALMENTE, el Cedente pacta y acuerda otorgar u obtener el
otorgamlento de cualquler garantfa adiclonal del titulo sobre cualqulera de las
solicitudes de patente anteriores, y las solicitudes de patente en los palses
designados de dicha Solicitud de Patente Internaclonal, o los Inventos
descritos en la misma, y, en cualquler momento, y a solicitud y por cuenta de
la Ceslonarla, entregar, o disponer la entrega, de cualquler testimonio en
cualquler interferencla, litiglo o proceso relacionado con la misma y otorgar, o
disponer el otorgamlento, de todos los documentos que puedan ser necesarlos
0 convenientes para perfecclonar el titulo sobre dichos Inventos o cualquier
Patente que pueda otorgarse para los mismos a la Cesionaria, sus sucesores,
cesionarlos u otros representantes legales y que otorgara, o dispondra el
otorgamlento, de todos los juramentos o declaraclones licitos, y realizard
todos los actos licitos requeridos para adquirir los mismos, sin otra
compensacién, pero por cuenta de ia Ceslonarla, sus sucesores, ceslonarios u
otros representantes legales.

La CEDENTE pacta por el presente que no se ha efectuado nl se
efectuara nl celebrard ninguna ceslén, venta, acuerdo o gravamen que pudlera

entrar en conflicto con esta cesidn.
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(Fdo.) Michael Sotirlos Malamas Octubre 23, 2006
Michael Sotirlos MALAMAS Fecha

RECONOCIMIENTO

Estado de Nueva Jersey }

§S:
Condado de Middlesex }

A los 23 dias del mes de octubre de 2006, compareclé personalmente ante mi
Michael Sotirios MALAMAS, a qulen conozco como la misma persona descrita
en el instrumento anterior y qulen lo otorgd, y reconoclé haber otorgado el
mismo, por su propla voluntad y para los propdésitos alll sefialados.

(Fdo.) Karolina Piorek
Notario Pablico
[Sello] KAROLINA PIOREK

NOTARIO PUBLICO DE NUEVA JERSEY
Mi comisién expira el 22 de agosto de 2010

(Fdo.) James Joseph Erdel Octubre 20 de 2006
James Joseph ERDEI Fecha

IEN

Estado de Nueva Jersey }

sS:
Condado de Middlesex }

A los 20 dias del mes de octubre de 2006, compareclé personalmente ante mi
James Joseph ERDEI, a qulen conozco como la misma persona descrita en el
instrumento anterior y qulen lo otorgd, y reconoclé haber otorgado el mismo,
por su propla voluntad y para los propésitos alll sefialados.

(Fdo.) Karolina Piorek
Notarlo Publico
[Sello] . KAROLINA PIOREK

NOTARIO PUBLICO DE NUEVA JERSEY
Mi comisidn expira el 22 de agosto de 2010
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(Fdo.) Iwan Suwandl Gupnawan Octubre 23, 2006
Iwan Suwandl GUNAWAN Fecha

RECONOCIMIENTO

Estado de Nueva Jersey }

sS:
Condado de Middlesex }

A los 23 dias del mes de octubre de 2006, comparecld personalmente ante mi
Iwan Suwandl GUNAWAN, a qulen conozco como la misma persona descrita en
el Instrumento anterior y quien lo otorgd, y reconocié haber otorgado el
mismo, por su propla voluntad y para los propdsitos alli sefialados.

(Fdo.) Karolina Plorek

Notario Publico
[Sello] KAROLINA PIOREK

NOTARIO PUBLICO DE NUEVA JERSEY
Mi comisién expira el 22 de agosto de 2010

(Fdo.) Ping Zhou Octubre 31, 2006
Ping ZHOU Fecha

R ENT!

Estado de Nueva Jersey }

§S:
Condado de Middlesex }

A los 31 dlas del mes de octubre de 2006, comparecld personalmente ante mi
Ping ZHOU, a qulen conozco como la misma persona descrita en el
Instrumento anterior y quien lo otorgd, y reconoclé haber otorgado el mismo,
por su propla voluntad y para los propésitos alli sefialados.

(Fdo.) Karolina Plorek
Notario Publico
[Sello] KAROLINA PIOREK

NOTARIO PUBLICO DE NUEVA JERSEY
Mi comisién expira el 22 de agosto de 2010

$



&

"WARIA TERESA URA

1soLADON ke

Traduccién Oficlal No, 487/06 - Pagina 7
' nnn%/

(Fdo.) Yinfa Yan Octubre 31, 2006
Yinfa YAN Fecha

RE I

Estado de Nueva Jersey }

SS:
Condado de Middlesex }

A los 31 dias del mes de octubre de 2006, comparecié personalmente ante ml
Yinfa YAN, a quien conozco como la misma persona descrita en el Instrumento

anterlor y qulen lo otorgd, y reconocié haber otorgado el mismo, por su propia
voluntad y para los propdésitos alll sefialados.

(Fdo.) Karolina Piorek

Notarlo Publico
[Sello] KAROLINA PIOREK

NOTARIO PUBLICO DE NUEVA JERSEY
Mi comision expira el 22 de agosto de 2010

(Fdo.) Dominick Anthony Quagillato Octubre 23, 2006
Dominick Anthony QUAGLIATO Fecha

RE IMIENT

Estado de Nueva Jersey }

sS:
Condado de Middlesex 1}

A los 23 dlas del mes de octubre de 2006, compareclé personalmente ante mf
Dominick Anthony QUAGLIATO, a qulen conozco como la misma persona
descrita en el Instrumento anterlor y qulen lo otorgd, y reconocié haber
otorgado el mismo, por su propia voluntad y para los propdsitos alll sefialados.

(Fdo.) Karolina Plorek

Notario Publico
[Sello] KAROLINA PIOREK

NOTARIO PUBLICO DE NUEVA JERSEY
Mi comision expira el 22 de agosto de 2010
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AP STILLE
(Convention de La Haye du 5 octobre 1961)

1. Pais: Estados Unildos de América
2. Este documento publico ha sido firmado por: Winifred A. Ventura

3. actuando en calidad de:  Notarlo Publico de Nueva Jersey

4, lleva el sello/imbre de: Winlfred A. Ventura, Notario
CERTIFICADO
5. en Trenton, Nueva Jersey
6. el dla 21 de noviembre de 2006
7. por Bradiey Abelow, TESORERO DE NUEVA JERSEY
8. No. A276569
9. Sello/Timbre: 10. Firma
(Sello del Estado (Fdo.) Bradiey Abelow

de Nueva Jersey)
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La anterior es traduccién flel y completa del documento en referencla, de la
cual se deja copla en este archivo para su confrontacion.

[Donsalosd.

Maria Teresa Lara R.

c.c. 41.568.055 de Bogota
Traductora Oficial segin
Resolucion No. 01016 del
2 de octubre de 1998, del
Ministerio de Justicia
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APOSTILLE
(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

COUNTRY: UNITED STATES OF AMERICA

THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
WINIFRED A VENTURA

ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

- . BEARS THE SEAL/STAMP OF:
WINIFRED A VENTURA, NOTARY

CERTIFIED

AT TRENTON, NEW JERSEY

THE 21ST DAY OF NOVEMBER 2006

BY: Bradley Abelow, NEW JERSEY TREASURER :
NO. A276569

SEAL/STAMP: 10. SIGNATURE
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AFFIDAVIT

I, Michelle L. McGowan, Legalization Associate, Wyeth, do hereby certify that the
attached copy has been compared with the original Assignment (for International Patent
Application PCT/US2005/020720, which claims priority from U.S. provisional
application number 60/580,286, and any legal equivalent thereof in a foreign country, for
the invention entitled: “AMINO-5, 5-DIPHENYLIMIDAZOLONE DERIVATIVES
FOR THE INHIBITION OF BETA-SECRETASE") dated October 20, 2006 from James
Joseph Erdei; and dated October 23, 2006 from Michael Sotirios Malamas, Iwan Suwandi
Gunawan and Dominick Anthony Quagliato; and dated October 31, 2006 from Ping Zhou
and Yinfa Yan to Wyeth and that the said copy is a true copy of the original.

Dated this 2nd day of November, 2006, at Madison, New Jersey, United States of
America,
Wyeth

Michelle L. McGowan
Legalization Associate
TO BE USED IN COLOMBIA

ACKNOWLEDGMENT

State of New Jersey )
)

County of Morris )

On this 2nd day of November, 2006, before me personally appeared Michelle L.
McGowan, Legalization Associate of Wyeth, to me known and known to me to be the
individual described in and who executed the foregoing instrument, and she
acknowledged to me that she executed the same.

Y)/M.ea/ 7 v %@

“Notary Public ' ~

WINIFRED A. VENTURA

oy

Quailied in County
e-_m“'.&'... 18, 2070
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Docket No: AM101475
Patent

nnn 70/
Assignment of invention

In consideration of the payment by ASSIGNEE to ASSIGNOR of good and valuable
consideration, the receipt of which Is hereby acknowledged,
ASSIGNOR:

(1) Full Name of Inventor: Michael Sotiios MALAMAS
Resldence: 2443 Oleander Circle, Jamison, PA 18929
Citizenship: USA

(2) Full Name of Inventor: James Joseph ERDEI
Residence: 304B Chemy Street, Phlladelphia, PA 19016
Cltizenship: USA

{3) Full Name of Inventor: lwan Suwandi GUNAWAN
Residence: 29 Rue Chagall, Somerset, NJ 08873
Citizenship: USA

(4) Full Name of Inventor: Ping ZHOU
Residence: 28 Marion Drive, Plainsboro, NJ 08536
Citizenship: USA

(5) Full Name of Inventor: Yinfa YAN
Residence: 362 Wren Lane, Badminister, NJ 07921
Cltizenship: USA

(6) Full Name of Invantor: Dominick Anthony QUAGLIATO
Residence: 9 Cory Lane, Bridgewater, NJ 08807
Citizenship: USA

hereby sells, assigns and transfers to ASSIGNEE:

Wyeth
Five Giralda Farms
Madison, New Jersey 07940

and the successors, assigns and legal representatives of the ASSIGNEE the entire right, title
and interest for the United States and its territorial possessions and in all foreign countries,
including all rights to claim priority, in and to the invention entitied:

AMINO-§, 5-DIPHENYLIMIDAZOLONE DERIVATIVES FOR THE INHIBITION OF BETA-
SECRETASE

Assignment of Invention
Page 1of 5
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Patent
AN
which is found in ¢

() X International Patent Application PCT/US2005/020720 filed June 14, 2005
which claims priority from U.S. provisional application number 60/580,286
filed 16 June 2004,

®) [ and any legal equivalent thereof in a designated country of said International
p oolicats

Including the right to claim priority from United States provisional application mmnber
60/580,286, including any and all inventions described therein, and in and to all patent
spplications filed in the designated countries of said International Patent Application,
including the right to any subsequently filed continuations, continuations-in-part, divisional,
rencwals, or substitutes thereof, and as to Letiers Patents any reissues, recxaeminstions or
extensions thereof.

IN ADDITION, Assignor covenants and agrees to execute or cause the execution of
any further assurance of title to any of the foregoing patent applicationa, and patent
applications in the designated countries of said International Patent Application, or inventions
described therein, and to, at any time, upon the request and at the expense of Assignee
deliver, or cause to be delivered, any testimony in any interference, litigation or proceeding
related thereto and execute, or cause to be executed, all papers that may be necessary or
desirable to perfect the title to eaid inventions or any Letters Patent which may be granted
therefor in Assignee, its successors, assigns or any other legal representatives and will make,
or cause to be made, all rightful oaths or declarations, and do all lawful acts requisite for
procuring the same therein, without further compensation, but at the expense of Assignee, its
successors, assigns or other legal representatives.

ASSIGNOR hereby covenants that no assignment, sale, agreement or encumbrance has
been or will be made or entered into which would conflict with this assignment.

Aféﬁézduuﬁahméﬂézuh D&Zaﬁl;i 21 2006

On the B (hyodeM]OOG,MicbulSoﬁﬁosMALAMASpcmﬂylppﬂradbeﬁu
me, mown by me to be the same person described in and who executed the foregoing
mmmm.nﬂnhowupdmuhdmmﬁemofhmmﬁv - nndfor
.a"";

Assignment of Invention R
Page 2 of 5
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Patent

ﬂnny.
,&m@#' Ottoler ?.o" 1e06
James Joseph ERD! Date

ACKNOWLEDGMENT
State of A bz, rﬂ“fF }
County of l'{lddw }

On the m&yofMMJmJouphERDElpumuywuﬁume,
known by me to be the same person deacribed in and who executed the foregoing instrument,
Mmugdmwmmﬁcmofhmmﬁumﬂmdﬁrﬁcm

set forth.

Suwnndl GUNAWAN

County of _Hrﬂ%z_i:

On the .3"" of (Otfetr2006, Iwan Suwandi GUNAWAN personally appeared before
me, known by me to be the same person described in and who executed the foregoing - ————.
mstmmgmdadmwldgedﬂ:ﬂhdsheexec@dthemofhﬂhumﬁu;nﬂnﬂfu

the purposes sct forth.

Assignment of Invention
Page 3 of 5
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Patent
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g'%/ Dor. 31 200l
i U Date

On the 3[‘*4-;0:' Ping ZHOU personally appeared before me, known by
me to be the samo person described in and who executed the foregoing mnstrument, and
acknowledged that he/she executed the same, of his/her own free will and for the purposes set

forth. o

:‘r{\ﬁ—"‘*ﬂﬂ“ Mﬂ-ﬂ;u' 4

State of ‘/gg{ , ihﬂ#: }
882

On the 3% day off Dthrotk 2006, Yinfa YAN personally appeared before me, known by me
to be the same person described in and who executed the foregoing instrument, and
acinowledged that he/she executed the same, of his/her own free will and for the purposes set

forth.

Assignment of Invention
Page 4 of 5
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Patent
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ACKNOWLEDGMENT

State of A JCW JE_!_LUF }
ss:

County of y }

Onthe 23 iyof afdfhek_2006, Dominick Anthony QUAGLIATO personally appeared
bdueme,knownbymebbeﬂnmpamduuibedmnndwhouecutedﬂwﬁngnmg
mmwmwmmbmdm:mﬁuwﬂ!mdfm

the purposes set forth.

Assignment of Invention
Page 5 of 5
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BACKGROUND OF THE INVENTION

Alzheimer's disease (AD), a progressive degenerative disease of the brain
primarily associated with aging, is a serious healthcare problem, Clinically, AD is
characterized by the of loss of memory, cognition, reasoning, judgment, and
orientation. Also affected, as the disease prograsses, are motor, sensory, and
linguistic abilities until global impairment of multiple cognitive functions occurs.
These cognitive losses take place graduallj, but typically lead to severe impairment
and eventual death in 4-12 years. Patients with AD display characteristic p-amyloid
deposits in the brain and in cerebral bicod vessels (8-amyloid angiopathy) as well as
neurofibriliary tangies. Amyloidogenic plaques and vascular amyloid angiopathy also
characterize the brains of patients with Trisomy 21 (Down’s Syndrome), Heredltary
Cerebral Hemorrhage with Amyloidosis of the Dutch-type (HCHWA-D), and other
neurodegenerative disorders. Neurofibrillary tangles also occur in other dementia-
inducing disorders.

The family of proteine known as f-amyloid are thought to be causal for the
pathology and subsequent cognitive decline in Alzheimer's disease. Proteolytic
processing of the amyloid precursor protsin (APP) generates amyloid f (A-beta)
peptide; specifically, A-beta is produced by the cleavage of APP at the N-terminus by
p-secretase and at the C-terminus by one or more y-secrelases. Aspartyl protease
enzyme, or pf-secretase enzyme (BACE), activity is cormelated directly to the
generation of A-beta paptide from APP (Sinha, et al, Nature, 1999, 402, 537-540).
Increasingly, studies indicate that the Inhibition of the (-secretase enzyme, inhibits

-1-
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the production of A-beta peptide. The inhibition of B-secretase and consequent
lowering of A-beta peptide may lead to the reduction of B-amylold deposits in the
brain and B-amyioid levels in the cerebral blood vessels and to an effective treatment
of a disease or disorder caused thereby.

5 Therefore, it is an object of this invention to provide compounds which are
inhibltors of p-secretase and are useful as therapeutic agents in the treatment,
prevention or amelioration of a disease or disorder charecterized by elevated §-
amylold deposits or B-amyloid leveis in a patient. '

It is another object of this invention to provide therapeutic methods and _

10 phammaceutical compositions useful for the treatment, prevention or amelioration of a
disease or disorder characterized by elavated p-amyloid deposits or p-arnyloid levels
in a patient ' )

It is a feature of this Invention that the compounds provided may also be
useful to ﬁ.lrlher study and elucidate the -sacretase enzyme.

15 These and other objects and features of the invention will become more
apparent by the detalled description set forth hereinbelow.

: oF iy

20 The present invention provides a compound
of formuda |
R, T2

x‘(ﬁ:d."\

M
wherein W is CO, CS or CHa;
Xis N, NO or CRyq;
25 Yis N, NO or CRy,,
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Z is N, NO or CRy, with the proviso that no more than two of X, Y or Z may
be N or NO;

R, and R,.ara' each independently H, GOR:. CO3Rz, 'or an optionally
substituted C-Calkyl group; h

Ra is H, ORy; or a Ci-Cealkyl, C,-Cohaloalkyl, C-Cealkenyl, Cz-Cealkynyi,
Cy-Cecycioalkyl or aryl{C+-Ce)alkyl group each optionally substituted;

R and Ry are each indepandently H, halogen, NO2, CN, OR,3, NRRsora
C:-Cealkyl, C,-Cehaloalkyl, Cr-Cealkenyl, C-Cealkynyi or
Cy-Cacycloalkyl group each optionally substituted or when attached to
adjacent carbon atoms R, and Ry may be taken together with the
atoms to which they are attached 1o form an optionally substituted 5-
to 7-membered ring optionally containing one or two hetercatoms
selected from O, N.or S; ' .

Ra, Ry, Ry, R, Rio, Ryy And Ry are sach independently H, halogen, NO,, CN,
OR1s, NRi7Rys 0r a Ci-Cealkyl, Ci-Cehaloalkyl, C-Cealkenyl,
CrCealkynyl or C5-Cycycloalkyl group each optionally substituted;

nisOor1; . ..

is a single bond when n is Oor.adoubla bondwhennis 1;

Ri2, Ra, Ris, Rz and Ry are each independently H or a C,-Cgalkyl, C,-
Cshaloaliyt, Cr-Cealkenyl, C-Cealkynyl, Cy-Cocycloalkyl or aryl group
each optionally substituted; and .

Ris. Rys, Rz and Rqs are each independently H or C,-Calkyl; or

a tautomer thereof, a sterecisomer thereof or a phannacaqtically acceptable salt

theraof. .

- The present invention aiso provides therapeutic mlhods and pharmaceutical
compositions useful for the treatment, prevention or amelioration of a disease or
disorder characterized by increased B-amyloid deposits or Increasad p-amyloid levels
in a patient.

. DETAILED DESCRIPTION OF THE |

Alzheimer’s disease (AD) is a major degenerative disease of the brain which
presents dinically by progressive loss of memory, cognition, reasoning, judgement

-3-
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and emotional stability and gradually feads to profound mental detecriation and
death. The exact cause of AD Is unknown, but increasing evidence indicates that
amyloid beta peptide (A-beta) plays a central role in the pathogenesis of the disease.
(D. B. Schenk; R. E. Rydel ef &/, Joumal of Madicinal Chemistry, 1985, 21,4141 and
D. J. Seikoe, Physiology Review, 2001, 81, 741). Patients with AD exhiblt
characteristic neuropathological markers such as neuritic plaqueé {and in B-amyloid
angiopathy, deposits in cerebral-blood vesseis) as well as neurcfibrillary tangles
detected in the brain at autopsy. A-beta is a major component of neuritic plaques in
AD brains. In addition, B~amyloid deposits and vascular p-amyloid angiopathy also
characterize individuals with Downs Syndrome, Hereditary Cerebral Hemmorhage
with Amyloidosis of the Dutch type and other neurodegenreative and dementia-
inducing disorders. Over expression of the amyloid precursor protein (APP), altered
cleavage of APP to A-beta or a decrease in the clearance of A-beta from a patient's
brain may Increase the levels of soluble or fibrullar forms of A-beta In the brain. The
p-site APP cleaving enzyme, BACE1, also called memapsin-2-or-Asp-2, was
identified in 1989 (R. Vassar, B. D. Bennett, ef a/, Nature, 1999, 402, 537). BACE1 is
a membrane-bound aspartic protease with all the known functional properties and
characteristics of p-secretase. Parallel to BACE1, a second homologous ‘aspartyl
proteass named BACEZ2 was found to have S-secvetase activity in vifro. Low
molecular weight, non-peptide, non-substrate-related inhibitors of BACE1 or B-
umtasoameamuﬂysoughtbﬁmanaidinheshﬂydﬂnp—seqﬁaseenzyme
and as potential therapeutic agents. '

Surprisingly, it has now been found that amino-5,5-diphenylimidazolone,
-imidazothione and -imidazole compounds of formula 1 demonstrate inhibition of -
secretase and the selective inhibition of BACE1. Advantageously, sald compounds
may be used as effective therapeutic agents for the treatment, prevention or
amelioration of a disease or disorder characterized by alavated p-amyloid deposits or
B-amyloid levels in a patient. Accordingly, the present invention provides a
compound of formula |

—————— — —— ——— — i —
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Ris,, A2

wherein W is CO, CS or CH;;
X is N, NO or CRy:
Yis N, NO or CRyy; .
5 _ ZIs N, NO or CRys with the proviso that no more than two of X, Y or Z may
be N or NO;
R, and R; are each independently H, CORa, CO:R3; or an optionally
substituted C,-C,alkyl group;
Re s H, OR2 or & Cr-Cealkyl, C-Cehaloalicyl, Cr-Cealkenyl, Cx-Coalkynyl,
10 Cx-Cecycioalkyl or aryl(C,-Ce)alkyl group each optionally substituted;
R. and R; are each independently H, halogen, NO,, CN, OR, NRyJRsOr a
C1-Cealkyl, C-Cehaloalkyl, C-Cenlkenyl, Cz-Cealkynyl or
C;-Cecycloalkyl group each optionally substituted or when attached to
adjacent carbon atoms R, and Ry may be taken together with the
15 atoms to which they are attached to form an optionally substituted 5-
. to 7-membered ring optionally containing one or two hétematoms
selected from O, N or §; ' '
Re. Rr, Re, Ra, Ruo, Rys and Ryeare each Independently H, halogen, NOz, CN,
OR1s, NRyRya OF & C-Coliyl; C-Cshaloalicyl, Cy-Ceaikenyl,
20 C-Cealkynyl or C+-Cycycioslkyl group each Gptionally substituted;
nisOor1; .
——— s a singla bond when n is 0 or a double bond when n is 1;
Riz, Rua, Ry, R2g and Ry, 8re each independently H or a C,-Cgalkyl, C,-
Cshaloalkyl, C;-Cealkenyl, Cr-Cealkynyl, Cs-Cycycioalkyl or aryl group
25 each optionally substituted; and
R Ris, Ryr and Ry are each independently H or C,-C.alkyl; or

-5-
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a tautomer thereof, a stereoisomer thereof or a pharmaceutically acceptable sait
thereof.

X i3 N, NO or CRyo; preferably N or CRyq. Y is N, NO or CRyy; preferably
CRy1. Zis N, NO or CRy; preferably CRys. The symbol n is 0 or 1, preferably 1. R,
Ry, Rs, Re, Ry, Ry and Ry ére each indepandently H, halogen, NO,, CN, ORy,,
NR(7Ry or @ C,-Cealkyl, Cr-Cehaloalkyl, C;-Conlkenyl, Cr-Cealkynyl or Cr-Cecycloalkyl

. group each optionally substituted; preferably H, halogen, C,-C,alkyl or C,-C,alkoxy.

The ring contalining X, Y and Z substitutes the phenyl group, preferably at the 3-
position thereof. The ring member of the ring containing X, Y and Z that is linked to
the pheny! group Is preferably the carbon atom linked to Y and Z.

R, and R; are each independently H, CORx, COzR;3; or an optionally
substituted C,-C.alkyl group; preferably H or an opthnally substituted C,-C,alkyl
group; more prafarably H, a C,-C.alky! group or a C,-Chaloalkyl group;
advantageously H.

W is preferably CO.

R, and R; are each independently H, halogen, NO;, CN, ORy3, NRysR.s Or a
Ci-Cealkyl, C-Cohaloalkyl, Cr-Cealkenyl, C-Cealikynyl or Cy-Cecycioalkyl group each
optionally substituted or when attached to adjacent carbon atoms R, and Rs may be
taken together with the atoms to which-they are attached to form an optionally
substituted 5- to 7-membered ring optionally containing one or two hetercatoms
selected from O, N or S. Preferably R, and Rs are sach independently H, halogen,
CN, OR;3, or 8 C4-Cealkyl, Cy-Cghaloafkyl, or Cs-Cscycioalkyl group each optionally
substituted or, when attached to adjacent carbon atoms, Ry and R, may be taken
together with sald adjacent carbon atoms to form an optionally substituted 5- to 7-
membered ring optionally containing one or two heteroatoms selected from O, N or
S, the ring preferably containing two oxygen atoms as heteroatoms. More preferably
Rs and Rs are each independently H, halogen, CN, OR;3, or @ C,-Cealkyl, Cy-
Cehaloalkyl, or Cy-Cycycioalkyl group or, when attached to adjacent carbon atoms, R,
and R; thay be takan together with said adjacent carbon atoms to form a 5- o 7-
membered ring optionally containing one or two hetsroatoms salected from O, N or
S, the ring being opticnally substituted by 1, 2 or 3 halogen atoms. Advantageously
at least one of R, and Ry is OR,s or R, and R, when taken together represent a
divalent radical which is a methylenadioxy or ethylenedicxy radical optionally

4
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substituted by one or more halogen atoms. Ry is H or a C,-Cealkyl, C1-Cghaloalkyl,
Cr-Cealkenyl, Cr-Coalkynyl, Cs-Cycycioalkyl or aryl group each optionally substituted;
preferably C,-Cyalkyl substituted by 0, 1, 2 or 3 substituents independently selected
from halogen atoms, nitro, cyano, thiocyanato, cyanato, hydraxyl, alkyl, haloalkyl,
alkoxy, haloalkoxy, amino, alkylamino, dialkylamino, formyl, alkoxycarbonyl, carboxyl,
alkoxycarbonyl, alkanoyl, alkanoyloxy, alkyithio, alkyisuphinyl, alkylsulphonyl,
carbamoyl, aliylamido, pheny, phenoxy, benzyl, benzyioxy, heterocyclyl and

" cycloalky! groups.

. As used in the specification and claims, the term halogen designates F, Cl, Br
or | and the term cycioheteroalky! designates a five- to seven-membered cycloalkyl
ring system contalning 1 or 2 heteroatoms, which may be the same or different,
selected from N, O or S and optionally containing one double bond. Exemplary of
the cycloheteroalkyl ring systems included in the term as designated herein are the
following rings wherein X, is NR, O or S; and R is H or an optional substituent as
described hereinbelow:

<) € -

Similarly, as used in the spacification and claims, the term heteroaryl
designates a five- to ten-membered aromatic ring system containing 1,2 or 3
heteroatoms, which may be the same or different, selected from N, O or S. Such
heteroary! ring systems inciude pymolyl, azolyl, axazolyl, thiazoly), imidazolyl, furyl,
thienyl, quinofinyl, isoquinolinyl, indolyl, benzothienyl, benzofuranyl, benzisoxazolyl or
the like. The term aryl designates a carbocyclic eromatic rihg system such as _
phenyl, naphthyl, anthracenyl or the ike. The term aryl(Cy-C,)alkyl designates an
aryl group as defined hereinabove attached to a C-Caalkyl group which may be
straight or branched. Said aryl(C,-C,)alkyl groups include benzyi, phenethyl,
napthtyimethyl, or the like. The tarm haloalkyl as used herein designates a C,Ha
group having from one to 2n+1 halogen atoms which may be the same or different
and the term haloalkoxy as used herein designates an OC,Hzn. group having from

-7-
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one to 2n+1 halogen atoms which may be the same or different. Preferably the term
haloalkyl designates CF and the term halcalkoxy designates OCF,.

In the specification and claims, when the terms C-Cealkyl, C-Cealkenyl, Cr
Cealkynyl, C5- CoCrcycloalioyl, cycloheteroalkyl, aryl, aryl(C,-Cs)alkyl or heteroaryl are
designated as being optionally substituted, the substituent groups which are
optionally present may be one or more of those customarily smployed in the
development of pharmaceutical compounds ar the modification of such compounds
to influence their structure/activity, persistence, absorption, stability or other
beneficial property. Specific examples of such substituents include halogen atomns,
nitro, Cyano, thiocyanato, cyanato, hydroxyl, alkyl, haloalkyl, alkoxy, haloafkoxy,
amino, akylamino, dialkylamino, formyl, alkoxycarbonyl, carboxyl, alkanoyl, alkyithio,
akyisuphinyl, alkylsuiphonyl, carbamoyl, akytamido, phenyl, phenoxy, benzyl,
benzyloxy, heterocyclyl or cycioalkyl groups, preferably halogen atoms or lower alky!
or lower afkoxy groups. Typically, 0-3 substituents may be prasani. When any of the
foregoing substituents represents or contains an alkyl substituent group, this may be
linear or branched and may contain up to 12, pfefamhly up to 6, more preferably up
to 4 carbon atoms.

Phamaceutically acceptable salts may ba any acid addition salt formed by a
compound of formula | and a pharmacsutically aocepiabie acid such as phosphoric,
sulfuric, hydrochioric, hydrobromic, citric, maleic, malonic, mandelic, sucdnic,
fumaric, acetic, lactic, nitric, sulfonic, p-toluene sulfonic, methane sulfonic acid or the
fke.

Compounds of the invention include amides, esters, carbamates or other
conventional prodrug forms, which in general, are functional derivativas of the
compounds of the invention and which are readily converted to the inventive active
moiety In vivo. Correspondingly, the method of the invention embraces the treatment
of the various conditions described herainabove with a compound of formuia | or with
a compound which is not specifically disclosed but which, upon administration,
converts to 8 compound of formua | in vivo. Alsa included are metabolites of the
compounds of the present invention defined as active species producad upon
introduction of these compounds into a biological system.

L
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Compounds of the invention may exist as one or more tautomers. One skilled
in the art will recognize that compounds of formula | may also exist as the tautomer it
as shown below.

L)

Tautomers often axist in equillbrium with each other. As these tautomers
interconvert under environmental and physiological conditions, they provide the same
useful biological effects. The present invention includes mixtures of such tautomers
as well as the individual tautomers of Formula | and Formula it

io - The compounds of the invention may contain one or more asymmetric carbon
atoms or one or more asymmetric (chiral) centers and may thus give rise to optical
isomers and diastereomers. Thus, the invention includes such optical isomers and
disastereomers; as well as the racemic and resolved, enantiomerically pure
stereocisomers; as well as other mixtures of the R and S sterecisomers. One skilled

15 in the art will appreciate that one sterecisomer may be more active or may exhibit
beneficial effects when enriched relative to the other sterecisomer(s) or when
separated from the other sterecisomer(s). Additionally, the skilled artisan knows how

- 1o separate, enrich or selectively prepare sald sterecisomers. Accordingly, the

present invention comprises compounds of Formula I, the sterecisomers thereof, the

20 tautomers thereof and the phamaceutically acceptable salts thereof. The
compounds of the invention may be present as a mixture of stereolsomers, indlviduat
stereoisomers, or as an optically active or enantiomerically pure form.

Preferred compounds of the invention are those compounds of formula |
wherein W is CO. Another group of prefermred compounds of the invention are those

25 compounds of formula | wherein R, and R, are H and Ry Is C,-C, alkyl. Also
preferred are those formula | compounds wherein nis 1. A further gfoup of preferred

9
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compounds of the invention are those compounds of formula | wherein the nitrogen-
containing 5-membered or &-membered heteroaryl ring is attached to the phenyl ring
in the 3-position of the phenyl ring; this preferred group of formula | compounds Is
designated in the specification and claims as formula la. The formula la compound is
shown below. -

More preferred compounds of the invention are those compounds of formula
la wherain the nitrogen-containing heteroaryl ring is a 6-membered ring and is
attached to the phenyl ring In the 3-position of said heteroaryl ring; this more
preferred group of formula | compounds is designated In the specification and claims
as formula Ib. Formula ib is shown below.

Ancther group of more preferred compounds of the invention are those cormnpounds
of formula 1b wherein R; is methyl. A further group of more preferred compounds of

-10-
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the invention are those compounds of formula Ib wherein Y is CRs; R, and R; are H;
and R, is methyl.
Exampies of prefemred compounds of formula | include:
2-amino-5-(4-fluoro-3-pyrimidin-5-yiphenyl}-5-{4-methoxy-3-methylphenyl)-3-methyl-
3,5-dihydro-4H-imidazol-4-one;
(SS)-2-ammo-5-[3—(2-ﬂu0mpyﬁdm—3—yl)phenyﬂ-5—(4—methoxy—mmylphenﬂ)-s-
methy}-3,5-dihydro-4H-imidazol-4-one;
2-amnno-5-(44neﬁoxy—34nethylphenyl}3—meﬂ1yk5—(3—pyﬂmldm—5—ylphenyl)-3 5-
dihydro-4H-imidazol-4-one;
(58)-2-amino-Hmmmcy-a-mmylphenﬂya-mehybﬂa-pyﬁmidims-ylpheqyl}a.s-
dihydro-4H-imidazol-4-one;
(5R)-2-amino-5-{4-fluoro-3-pyrimidin-5-yiphenyl)-3-methyl-5-{4-
(trifiuoromethoxy)phenyl)-3,5-dihydro-4H-imidazol-4-one;
4-[2-amino-4-(4-methoxy-3-methylphenyt)-1-methyl-5-oxo-4,5-dihydro-1 H-imidazol-4-
yi}-2-pyridin-3-ylbenzonitrile;
z-ammmmmws-mewmnylmmwﬂmmws-wﬂmwmnm
3,5-dihydro-4 H-imldazol-4-one;

2-amn&5{+mehoxy-3—(ﬁﬂumhyl)phenyﬂ-3-meﬁyk5{3—pwdum3—ylphenyl}
3,5-dihydro-4H-imidazol-4-one;

2—anﬂno—3—eﬁyb5—(4—mhmty—3meﬂ1ylphenyl}5{3—pyﬂdln-3—ylphenyl}a 5-dihydro-
4H-imidazol-4-one;

2-amino-5-{4-methoxy-3-methyiphenyt)-3-methyl-5-(3-pyrazin-2-yiphenyi)-3,5-
dihydro-4H-imidazol-4-one; :

2-ammo-3-m¢thyl-5-(3-pynrmdm-2-y|pheny|)-5-[4-(ﬁ1ﬂuoromemoxy)phenyl]-3 5-
dihydro-4H-imidazol-4-one;

2-amino-5-(4-hydroxy-3-methyiphenyl)-3-methyl-5-(3-pyridin-3-ylphenyl)-3,5-dihydro-
4H-imidazol-4-0ne; .

2-amino-5-[4-methoxy-3-{triflucromethyl)phenyl}-3-methyi-5-(3-pyrazin-2-yiphenyl)-
3,5-dihydro-4 H-imidazol-4-one;

(5R}2-amtno-54+mﬂwxv-3-meﬂwhenwr3-meﬂwb543-pynmﬂlw5-wphmwr3 5
dihydro-4 H-imidazol-4-one;

2-amino-5-{4-methoxy-3-methylphenyi)-3-methyl-5-(3-pyridin-3-yiphenyl)-3,5-dihydro-
4H-imidazol-4-one;



nnn-:7

WO 2006/009653 PCT/US2005/020720

10

15

20

25

30

2-amino-5-(3,4-diethoxyphenyl)-3-methyl-5-(3-pyridin-3-yiphenyl)-3,5-dihydro-4H-
imidazol-4-one; :
2-amino-5-(3,4-dimethoxyphenyl)-3-methyl-5-(3-pyridin-3-yiphenyl)-3,5-dihydro-4 -
Imidazol-4-one; i
2-amino-5-(3-cyclopentyl-4-methoxyphenyi)-3-methyi-5-(3-pyridin-3-ylphenyi)-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-(4-methoxy-3-propoxyphenyl)-3-methyi-5-(3-pyridin-3-ylphenyl)-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-(3-butoxy-4-methaxyphenyl)-3-methyi-5-{3-pyridin-3-yiphenyl)-3,5-dihydro-
4H-imidazol-4-one;
2-amino-5-{3-isopropoxy-4-methoxyphenyl)-3-methyl-5-(3-pyridin-3-yiphenyl)-3,5-
- dihydro-4H-imidazol-4-one;
2-amino-5-(1,3-benzodioxol-5-yi}-3-methyl-5-{3-pyridin-3-yiphenyl)-3,5-dihydro-4H-
imidazol-4-one;
2-amino-5-(2,3-dihydro-1-benzofuran-5-yi)-3-methyi-5-(3-pyridin-3-yiphenyl)-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-{3-(cyclopentyloxy)-4-methaxyphenyl]-3-methyl-5-(3-pyridin-3-yiphenyl)-
3,5-dihydro-4H-imidazol-4-one;
5{2-amino-1-methyl-5-oxo-4-(3-pyridin-3-yiphenyl)-4,5-dihydro-1H-imidazol-4-y]-2-
methoxybenzonitrile;
2-amino-5-(3-fluoro-4-methoxyphenyl)-3-methyt-5-(3-pyridin-3-yiphenyl)-3,5-dihydro-
- 4H-imidazol-4-one;
2-amino-5-(2,3-dlhydro-1,4-benzodloxin-8-yl)-3-methyi-5-(3-pyridin-3-yiphenyi)-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-(3-chioro-4-methoxyphenyl)-3-methyl-5-(3-pyridin-3-yiphenyl)-3,5-dlhydro-
4H-imidazol-4-one;
2-amino-3-methyl-5-(3-pyridin-3-yiphenyl)-5-(3,4,5-trimethoxyphenyl)-3,5-dihydro-4H-
imilazol-4-one;
2-amino-5-{4-methoxy-3-methyiphenyl)-3-methyl-5-(3-pyridin-4-yiphenyl)-3,5-dihydro-
4H-imidazoi-4-one;
2-amino-5-(3-ethoxy-4-methoxyphenyl)-3-methyl-5-(3-pyridin-3-yiphenyl)-3,5-dihydro-
4H-imidazoi-4-one;
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2-amino-3-methyl-5~(3-pyridin-3-yiphenyl)-5-j4-(trifluoromethoxy)phenyl]-3,5-gihydro-
4H-imidazoi-4-one;

2-amino-3-methyl-5-(3-pyridin-3-yiphenyl)-5-[(4-trifluoromethoxy-3-
trifluorométhyl)phenyl]-3,5-dihydro-4H-imidazol-4-ons;

2-amino-5-(3,4-diethoxyphenyl)-5-(4-fluoro-3-pyridin-3-yiphenyl)-3-methyl-3,5-
dihydro-4H-imidazol-4-one;

2-amino-5-(3-chioro-4-trifiucromethoxyphenyl)-5-(4-fiuoro-3-pyridin-3-yiphenyl)-3-
methyl-3,5-dihydro-4H-imidazol-4-one;

a tautomer thereof; a sterecisomer theraof, or a pharmaceutically acceptable salit

thereof.

- Advantageously, the present invention provides a process for the preparation
of a compound of formula ) which comprises reacting a compound of formula ||
wherein Hal is Cl or Br with a compound of formula Il wherein Q is B(OH);, Sn(Bu),
or Sn(CHs)s in the presence of a palladium catalyst and an inorganic base optionally
in the presence of a solvenl. The process is shown in flow diargram |, wherein Hal
and Q are as defined hersinabove.

o

Palladium catalysis suitable for use in the process of the invention include
Pd(0) or Pd(!l) catalysts such as dichlorobls(tri-o-tolyiphosphine)palladium(l),
Pd(OCOCH,)./tri-0-tolylphosphine, letrakis(triphenylphosphine)paltadium(0),
tris(dibenzylideneacetone)dipalladium(Q)triphenyiphosphine, or the like.

inorganic bases suitable for uge in the inventive process include Na or K
hydroxides, carbonates or bicarbonates, preferably Na,COs; or K;CO,.

-13-
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Solvents suitable for use in the inventive procass include polar or non-polar
organic solvents such as toluene, diethoxy ethyl ether, dioxane, ethyleneglycol
dimethyl ether or any non-reactive organic solvent which is capable of solubllizing the
formula 1 or formula Il compounds.

Compounds of formula Il may be prepared using conventional synthetic
methods and, If required, standard separation or isolation tachniques. For example,
compounds of formuia Il whereln W is CO and R, and R; are H (lla), may be
prepared by reacting a diketone of formula 1V with a substitited guanidine of formula
V in the presence of a base such as Na;CO, to give the desired compound of
formula lla. The reaction is shown in flow diagram Il whersin Hal is Cl or Br.

i ]
Ry Rs T{:’ WK}_dﬁa-
Hal . HaN H/R3 Hal N .
) 9 -
NezCOy
aw) Ré Rs
(lls)

Compounds of formula [V may be prepared by reacting a
triphenyiphosphonium sait of formula V1 with a berzoyl chloride of formula Vil in the
presence of a base such as Na,CO, to form the corresponding triphenyiphosphine
ylide and oxidizing said ytide with KMnO, in the presence of MgSO, to give the
desired diketone of formula IV. The reaction is shown In flow diagram Hl wherein Hal
and Hal' are each indepaendently Ci or Br and Ph represents a pheny! group.

Flow Diagram i}

-14-
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(V1)
Altematively, compomds of formula | wherein W is CO and R; and Rz are H
(ic) may be prepared by reacting a diketone of formula IV with a compound of
formula [l in the presence of a palladium catalyst and an inorganic base to give the
5 diketone of formula VIil and reacting said formula Vi diketone with a substituted
guanidine of formula V (as shown in fiow diagram Il hereinabove) to give the desired
"compound of formula . Compounds of formula | wherein R, is other than H (id)
may be prepared using standard alkylation techniques such as reacting the
compound of formula ic with an alkyl halide, R,-Hal, to give the compound of formula
10 1wherein R, is other than H and R; is H (Id). The reaction is shown in fiow dlagram
IV wherein Q is B(OH),, Sn{Bu)s or Sn(CHa)s and Hal is Cl or Br.

ow-Diagram IV

=15-
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Compounds of formula | wherein W is CO and R, and R; are other than H
may be prepared by reacting said formula Id compound with a second alkyl halide,
RzHal, to give the desired formuta | compound wherein R, and R; are other than H.

Advantageously, the compounds of the invention are useful for the treatment,

 prevention or amelioration of a disease or disorder characlerized by elevated

p-amylokd deposits or B-amyloid levels in a patient, including Alzheimer's diseass,

_DmSyndmme. Hereditary Cerebral Hemorrhage with Amyloidosis of the Dutch

type or other neurodegenerative or dementia-inducing disorders. Accordingly, the
present invention provides a method for the treatment, prevention or amelioration of
a disease or disorder characterized by elevated p-amyloid deposits or f-amylold
levels in a patient which comprises providing said patiant with a therapeutically
effactive amount of a compound of formula | as describad hereinabove. The
compound may be provided 'by oral or parenteral administration or in any common
manner known 1o be an effective administration of a therapeutic agent to a patient in
need thereof.

-16-
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The term “providing" as used herein with respect to providing a compound or
substance embraced by the invention, designates elther directly administering such a
compound or substance, or administering a prodrug, derivative or analog which
forms an equivalent amount of the qu or substance within the body.

As described herein, a therapeutically or prophylactically useful amount of a

" compound of the invention is that amount of a compound which alleviates the

symptoms of the disease, e.g., AD, or which prevents the onset of symptoms, or the
onset of more severe symptoms. The useful amounts of a compound may vary
depending upon the formulation and route of delivery. For example, higher amounts
may be delivered orally than when the compound is formulated for Injection or
inhalation, In order to deliver a biologically equivalent amount of the drug. Suitably,
an individual dose (l.e., per unit) of a compound of the invention is in the range from
about 1 pg/kg to about 10 g/kg. Desirably, these amounts are provided on a dally
basis. However, the dosage to be used in tha treatment or prevention of a specific
cognitive deficit or other condition may be subjectively detarmined by the attending
physician. The variables involved include the specific cognitive deficit and the size,
age and response pattem of the patienl. For example; based upon the activity profile
and potency of the compounds of this invention, a starting dose of about 375 to 500
mg per day with gradual increase In the dally dose to about 1000 mg per day may
provide the desired dosage level in the human.

In actual practice, the compounds of the invention are provided by
administering the compound or & pracursor thereof In a solid or liquid form, efther
neat or in combination with one or more conventional pharmaceutical carriers or
excipients. Accordingly, the present invention provides a phamaceutical
composition which comprises a pharmaceutically acceptable carrier and an effective
amount of a compound of formuia | as described hereinabove.

. Solid carriers suitable for use In the-composition of the invention Include one
or more substances which may also act as flavoring agents, lubricants, solubilizers,
suspending agents, fillers, glidants, compression aldes, binders, tablet-disintegrating
agents or encapsulating materials. in powders, the carrier may be a finely divided
solid which is In admixture with a finely divided compound of formuia J. In tablets, the
formule | compound may be mixed with a carrier having the necessary compression
properties in suitable proportions and compacted in the shape and size desired. Said
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powders and tablats may contain up 1o 99% by weight of the formula | compound.
Solid carriers suitable for use in the composition of the invention Include calcium .
phosphate, magnesium stearate, taic, sugars, lactose, dextrin, starch, gelatin,
celiulose, methyl celiulose, sodium carboxymethyl cellulose, polyvinylpyrrolidine, low
melting waxes and lon exchange resins.

Any pharmaceutically acceptable liquid carrier suitable for preparing
solutions, suspensions, emulsions, syrups and elixirs may be employed in the .
composition of the invention. Compotmds of formula ! may be dissolved or
suspended in a pharmaceutically accaptable liquid carier such as water, an organic
solvent, or a pharmaceutically acceptable oi or fat, or a mixture thereof. Said hiquid
composition may contain ather suitable pharmaceutical additives such as
solubllizers, emulsifiers, buffers, praservatms sweeteners, flavoring agents,
suspending agents, thickening agents, coloring agents, viscosity reguiators,
stablllzers, osmo-regulators, or the ike. Examples of liquid carriers suitable for oral
and parenteral administration Include water (particularly containing additives as
above, 6.g., cellulose derivatives, preferably sodium carboxymethyl cellulose
solution), alcohols (including monohydric alcchols and polyhydric alcohols, e.g.,
glycols) or their derivatives, or olls (e.g., fractionated coconut oll and arachis oll). For
parenteral administration the carrier may also be an olly ester such as ethyl oleate ar
Isopropyl myristate.

Compositions of the invention which are sterile solutions or suspensions are
sultable for intramuscular, intraperitoneal or subcutaneous injection. Sterlle solutions
may also be administered intravenously. Inventive compositions suitabie for oral
administration may be in elther liquid or solid composition form.

Altematively, the use of sustained deilvery'devices may be desirable, in order
to avokd the nacessity for the patiant to take medications on a dally basis. “Sustained
delivery” is defined as delaying the release of an active agent, L.e., a compound of
the invention, until after placement in a delivery environment, followed by a sustained
release of the agent at a later time. Those of skill in the art know suitable sustained
delivery devices. Examples of sultable sustained delivery devices include, e.g.,
hydrogels (see, 8.g., US Patent Nos. 5,266,325; 4,858,217; and 5,262,515), an
osmotic pump, such as described by Alza (US Patent Nos. 4,295,687 and 5,273,752)
or Merck (European Patent No. 314,208), among others; hydrophobic membrane
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‘materials, such as sthylenemethacrylate (EMA) and ethylenevinylacetate (EVA);

bioresorbable polymer systems (see, e.g., Intemational Patent Publication No. WO
88/44964, Bioxid and Cellomeda; US Patent Nos. 5,756,127 and 5,854,388); other
bioresorbable implant devices have been described as being composed of, for
example, polyesters, polyanhydrides, or lactic acid/glycolic acid copolymars (see,
e.g., US Patent No. 5,817,343 (Alkermes Inc.)). For use in such sustained delivery
devices, the compounds of the invention may be formulated as described herein.

In ancther aspect, the invention provides a pharmaceutical kit for delivery of a
product. Suitably, the kit contains packaging or a container with the compound
formulated for the desired delivery route. For exampie, Iif the kit is designad for
administration by inhalation, it may contain a suspension contalning a compound of

. the Invention formulated for aerosol or spray delivery of a predetermined dose by

inhalation. Suitably, the kit.contains instructiohs on dosing and an insert regarding
the active agent. Optionally, the kit may further contain instructions for monitoring
circulating leveis of product and materials for performing such assays including, e.g.,
reagents, well plates, containers, markers or labels, and the like. Such kits are
readlly packaged in 8 manner suitable for treatment of a desired indication. For
example, the kit may atso contain instructions for use of the spray pump ér other
delivery device.

Other suitable components to such kits will be readily apparent to one of skill
in the art, taking into consideration the desired indication and the delivery route. The
doses may be repsated daily, weekly, or monthly, for a predetermined length of ime
or as prescribed.

For a more clear understanding, and in order to lliustrate the Invention more
clearly, specific axamples therecf are set farth hereinbelow. The following examples
are merely illustrative and are not to be understood as limiting the scope and
underlying principies of the invention in any way. Indesd, various modifications of the

"invention, in addition to those shown and described herein, will became apparent to

those skilled in the art from the examples set forth hereinbelow and the foregaing
description. Such modifications are also intended to fall within the scope of the
appended claims.

Unless otherwise noted, all parts are parts by weight. The terms HNMR and
HPLC designate proton nuclear magnetic resonance and high performance liquid
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chromatography, respectively. The terms EtOAc and THF designate ethyl acetate
and tetrahydriuran, respectively. In the structures, the term Ph designates a phenyl
group.
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EXAMPLE 1
P on of 4-a romoba

' Oﬂozcsz Bry BrUﬁchsz
H3N .o HN

A solution of bromins (7.0 mL, 137.3 mmol) in dichloromethane is added
dropwise to a cold (-10 °C) solution of ethyl 4-aminobenzoate (22.0 g, 133.3 mmol) in
dichloromethane. The reaction mixture is allowed to come to room temperature,
stirred for 18 h and diluted with water. The organic phase is separated, washed

iwice with brine, dried over MgSO, and concentrated /7 vacuo. The resultant residue

purified by flash chromatography (810;, 8/1 hexanes/EtOAc as eluent) to afford the
itle compound as a white solid, 28.6 g (88% yield), identified by HNMR and mass

spectral analyses. MS m/e 242 (M-H)"; '"H NMR (400 MHz, DMSO-d¢) 5 1.28 (1, J
=7.01 Hz, 3 H), 4.22 (g, /= 7.16 Hz, 2 H), 6.18 (brs, 2 H), 6.81 (d, J=7.91 Hz, 1H),
7.65 (dd, J=8.54, 1.98 Hz 1 H), 7.89 (d, J=1.83 Hz, 1H).

PLE
P ro nzQj i

1) (CHs}sCONO

0.CoHs BFyO(C2H5)2 H
Br CUuCN, NaCN Br ‘
HaN 2) NaOH

A solution of ethyl 4-amino-3-bromobenzoate (23.5 g, 96.3 mmol) in
methylene chioride at -10°C is treatad dropwi_se with fert-butyl nitrite (14.0 mi., 118.4
mmol), followed by boron trifluoride diethyl etherate (18.4 mL, 146.5 mmol). The
reaction mixture is allowed to come to room temperature, stirred for 4 h, diluted with
ethyl ether and filtered. The filtercake is dried, dispersed in toluene, coaled to 0°C,
treated with a solution of copper (I) cyanide (11.5 g, 129.2 mmol) and sodium

21-
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cyanide (15.8 g, 323.1 mmol) in watsr, stired at 0°C for 30 min., warmed to 60°C,
stimed for 1h, cooled to room temperature and diluted with EtOAc and water. The
organic phase Is separated, dried over MgSO, and concentrated /n vacuo. The
resultant residue is crystallized from ethyl ether/hexanes to give the ethyl ester of the
titte compound as &n off-white solid, 18.6 g (76% yield). A solution of this ester (8.5
g, 33.6 mmol) in THF Is treated with a solution of NaOH (30 mL, 2.5 N) and ethanal,
stirred for 20 h, acldified with 2N HC! and extracted with ethyl ether. The ether
exiracis are combined, dried over MgSO, and concentrated in vacuo. The resultant
residue is crystallized from ethyl ether/haxanes to afford the titte compound as a
beige solid, 6.81 g (0% yleld), identified by HNMR and mass spectral analyses. MS
m/e 223 (M-H)"; "H NMR (400 MHz, DMSO-ds) 5 8.05 (dd, J=9.76, 1.37 Hz 1 H),
8.09 (d, /= 8.08 Hz, 1H), 8.29 (d, /= 1.37 Hz, 1H).

A suspension of 3-bromo-4-cyanobenzoic acid (1.65 g, 7.28 mmol) in thionyl
chioride (10 mL) Is treated with 3 drops of N,N-dimethylformamide, heated at reflux
temperature for 1 h and concentrated in vacuo. This acid chioride residue is re-
evaporated 3X with toluene to remove any remaining thlonyl chioride. A mixture of 3-
_ methyl-4-methoxybenzy! triphenyiphosphonium chioride (6.3 g, 14.55 mmol) in
toluene at 0°C is treated dropwise with n-butyllithium (6.1 mL, 2.5 M in hexanes),
allowed to come to room temperature, stirred for 2 h, cooled to 0°C, treated dropwise
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with a solution of the above-obtained acid chioride In toluene, allowed to come to
room temperature, stirred for 2 h, quenched with water and concentrated in vacuo.
The resultant residue is dispersed in acetone and water, treated with MgS0, (7.50.
62.5 mmol) and KMnO, (2.18 g, 13.8 mmol), vigorously stirred at 45°C for 18 h and
filtered. The filtrate is diluted with EtOAc, washed sequentially with water and brine,
dried over MgSO, and evaporated to dryness. This residue is purified by flash
chromatography (SIO,, 2/1 hexanes/EtOAc as eluent) to afford the title compound as
a yellow solid, 1.8 g (89% yield), identified by HNMR and mass speciral analyses.
MS m/e 357 (M+H)"; '"H NMR (400 MHz, DMSO-d¢) § 2.21 (s, 3H), 3.93 (s, 3H),
7.15(d, J=8.54 Hz, 1H), 7.81 (d, J = 1.38 Hz, 1H), 7.85 (dd, J= 8.54, 2.14 Hz, 1H),
8.03 (dd, J=8.08, 1.52 Hz 1 H), 8.18 (d, /= 8.08 Hz, 1H), 8.30 (d, /= 1.38 Hz, 1H).

Pre on of 4-{{4-Metho: oxo -2 din
nitril

A mixture of 2-bromo-4-{(4-methoxy-3-methyiphenyl){oxo)acetyllbenzonitriie
(200 mg, 0.56 mmol) and 3-(tributyistannyl)pyridine (288 mg, 0.73 mmol) in1,.2-
diethoxyethane Is treated with dichiorobis(tri-o-tolylphosphine)paliadium(il) (38.6 mg,
0.05 mmol), heated at 145° C, stired for 30 min. and filtered to remove the catalyst.
The filtrate is evaporated to dryness. The resultant residue is purifiad by flash
chromatography (SiO,, 2/1 hexanes/EtOAC as elusent) and crystallization from ethyl
ether/hexanes to afford the title compound as a yellow solid, 181 mg (81% yiekd),
identified by HNMR and mass spectral analyses. MS m/e 357 (M+H)"; 'H NMR (400

MHz, DMSO-d,) 8 2.21 (s, 3H), 3.93 (s, 3H), 7.18 (d, J = 8.69 Hz, 1H), 7.81 (m, 1H),

.23-
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7.82(d. J = 8.54, 1H), 7.84 (dd, J = 8.54, 1.99 Hz 1 H), 8.07 (dd, J = 7.76, 1.67 Hz,
1H), 8.12 (m,J = 1.38 Hz, 2H), 8.25 (d, J = 8.08 Hz. 1H), 8.74 (m, 1H), 8.85 (d, 1.68
Hz, TH).

A mixture of 4-{(4-methaxy-3-methyiphenyl)(oxo)acetyl}-2-pyridin-3-

yibenzonitriie {180 mg, 0.45 mmol) and 1-methyiguanidine hydrochioride (222 mg,
2.02 mmoal) in dioxane and ethy! aicohol is treated with Na;CO; (214 mg, 2.02 mmol)
In water, stirred at 85°C for 3 h and concentrated hvac:_:o. The resultant residue is
partitioned betwean chioroform and water. The phases are separated and the
organic phase is dried over MgSO, énd concentrated in vacuo.. This residue s
purified by flash chromatography (8i02, 15/1 EtOAc/methanol as eluent) and
crystallization from CHClb/hexanes to give the titlie compound as a white solld, 138
mg (75% yleld), identified by HNMR and mass spectral analyses. MS m/e 412
(M+H)"; "H NMR (400 MHz, DMSO-da) 5 2.09 (s, 3H), 2.98 (s, 3H), 3.74 (s, 3H), 6.74
(brs, 2H), 6.86 (d, J = 8.89 Hz, 1H), 7.22 (s, 1H), 7.26 (d, J = 8.54 Hz, 1H), 7.58 (m,
1H). 7.69 (8. 1H), 7.70 (s, 1H), 7.8-8.0 (m, 2H), 8.7 (m, 2H).
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EXAMPLES 633
rat Am S-diphenylimidazolone Derivat

o Re )j,Sn(Bu},
1)

2) /ﬁzﬂa

Using essentially the same procedures described in Examples 4 and 5
-hereinabove and employing the appropriate dione substrate, tributylstannyl-pyridine
or -pyrimidine intermediate and desired guanidine reagent, the compounds shown
on Table | are obtained and identified by HNMR and mass spectral analyses.

,;. R Ry Ry By _ R X Y mp *C
6 CHy 3-CHy 4-0CH, H 4CH, CH CH —_
7 CH, 3CF, 4-0CH,4 H H CH CH —_—
8 CiHs 3-CH, 4-OCH, H H CH CH —
9 CH, 3CH, 4-OCH, H H CH N —
10 CH,. 3-CH, 4OH H H CH CH —
11 CHy 3CF, . 40CH, H H CH N —
12 CH, 3-CH, 4-0CH, H H N CH 126
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Ex.
No R,
13 CH
14 CHy:
15 CH
16 CH,
17 CH
18 CH
19 CH
20 CH,
21 CH
2 CH,
23 CH
24 CH,
3 CH
26 CH
21 O
28 CH,
% CH
0 CH
31 CH
32 CH
33 H
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Ry Ry Ry, 'K X Y _wpC
3-CH, 4-OCH, H H CH CH 117120
3-0CH, 4-0CH, H H CH CH 108111

3cyclopentyl . 4-OCH, H H CH CH 105110
3-0C,H, 4-0CH, H H CH CH 103106
3-0C,H, 4-OCH, H H CH CH 97100

3-OCH(CH,): 4-OCH, H H CH CH 108106

3-Ocyclopentyl - 4-OCM, H H CH CH 1171120
3-CN 4-OCH, H H CH CH  140-143

3F 4-0CH, H "H CH CH 111114
3-ci 4-OCH, H H CH CH 112-116

- 30CH, 40CH, 5-0CH; H CH ‘CH  104-107
3-OCHs 4-OCH, H H . CH CH 125
3-OCF, H H H CH ocH 198

3-CF, 4-OCF, H H CH CH o8
3-0C,Hs 4-0CH, H 4-F CH CH 99-100
3-Ci 4-OCF, H 4&F CH .CH 99102
3-OCH; 3-OC;Hs H H CH CH 9599

3-0-CHr-O-4 H H CH CH 104108

3-CHr-CHrO4 H H CH CH 122128
3-0-CHy-CHy-O-4- H H CH CH  157-180

H 4-0CF, H 4&F N CH —
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EXAMPLE 34
P on of 2 ino-3-difiu ] idl hen

] henyil-3 Ih H-imidazol-4-0

A solution of 2-amino-5-{4-fluoro-3-(pyrimidin-5-yl)phenyf}-5-{4-
(triflucromethoxy)phenyl]-3,5-dinydro-4##-midazoi-4-one (0.398 g, 0.62 mmot) In
dimethytformamide Is treated with KOH (0.057g, 1.01 mmal), cooled to —45 °C, and
bubbied with chiorodiflucromeathane (1.40 g, 17.6 mmol). The reaction vessel is
sealed and heatad at 70 °C for 18 h. The reaction Is cooled to room temperature,
quenched by careful addition to water, extracted with ethyl acetate, diluted with brine

- and extracted again with ethyl acetate. The combined extracts are washed with
brine, dried over sodlum suifate and concentrated. The resultant residue is purified
twice by flash chromatography (sllica, 95:5:0.5 to 80:10:0.5 methylene
chioride/methanol/concentrated ammonium hydroxide and 100:0 to 88:2 methylens
chioride/methanol as eluents) to afford the ﬁt_le compound as a white solid, 0.064 g
(14% yield), mp 82-64 °C, Identified by HNMR, infréred and mass speciral analysss.
"H NMR (500 MHz, CDCls) 8 9.21 (s, 1H), 8.89 (s, 2H), 7.84~7.60 (m, 2H), 7.54 (d, J
= 8.8 Hz, 2H), 7.23-7.18 (m, 3H), 8.85 (t, J = 58 Hz, 1H), 4.92 (br s, 2H); IR (ATR)
3497, 3309, 3149, 1761, 1678, 1497, 1449, 1416, 1252, 1212, 1162 cm™": ESI MS
m/z 482 [CxHy3FaNsO2 + HJ';
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A solution of 1-(3-bromo-phenyl)-2-{4-methoxy-3-methyiphenyf)ethane-1,2-
dione (0.25 g, 0.75 mmol) in dioxane is treated sequentially with tri-o-tolylphosphine
(57 mg, 0.187 mmol), palladium (ll) acetate (21 mg, 0.083 mmol), pyridine-4-boronic
acid (138 mg, 1.125 mmol) and H;0, stimed at 100° C for 4 h, cooled to room
temperature and fittered. The filtrats is evaporated in vacuo. The resultant residue is
purified by fiash chromatography on silica gel (hexanes/EtOAC 3/7 as eluent), to
afford the titie compound as a yellow solid, 0.145 g (58% yield), identifisd by HNMR
and mass spectral analyses. MS mv/e (M+H)* 332; 'H NMR (400 MHZ, CDCly) § 2.28
(s, 3H) 3.95 (s, 3H) 6.94 (d, 1H) 7.68 (m, 3H) 7.84 (m, 2H) 7.88 (m, 1H) 8.08 (m, 1H)
8.30 (m, 1H) 8.75 (m, 2H).

Using essentially the same procedure described in Example 5 hereinabove,
and employing 1-{4-methoxy-3-methyiphenyl)-2-(3-pyridin-4-yiphenyl)ethane-1,2-

=28-
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‘ dlone and 1-methylguanidine hydrochioride as reactants, the title compound is
obtained as a white solid, 0.15 g (80% yield), mp 175°C, identified by HNMR and
mass spectra! analyses.. MS m/e (M)* 387; "H NMR (400 MHZ, DMSO-d,) 8 2.05 (s,
3H) 3.00 (s, 3H) 3.75 (s, 3H) 6.60 (bs, 2H) 6.82 (d, 1H) 7.20 {m, 1H) 7.25 (m, 1H)
7.40 (m, 1H) 7.50 (m, 3H) 7.62 (m, 1H) 7.8 (m, 1H) 8.6 (m, 2H).

EXAMPLE 37

on i : idin-2 n

P

Using essentially the same procedure described in Example 36 hereinabove and
employing 1-{3-pyrimidin-2-yiphenyl)-2j4-{trifluoromethoxy)phenyfjethane-1,2-dione
and methylguanidine hydrochlorkie as reactants, the title compound is obtained as a
white solid, identified by HNMR and mass spectral analyses. MS m/e 428 (M+H)"; 'H
NMR (400 MH;. DMSO-d._) 8 3.01 (s, 1H), 6.79 (brs, 2H), 7.33-7.49 (m, 2H), 7.58-
7.86 (m, 3H), 8.27 (m, 2H), 7.59 (d, J="7.77 Hz, 1H), 7.88 (d, J = 7.47 Hz, 1H), 8.28
(s, TH), 8.81 (1, J = 1.67 Hz, 1H), 8.90 (d, J = 4.88 Hz, 2H).

-29-
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Racemic 2-amino-5-{4-methoxy-3-methyiphenyl)}-3-methyl-5-(3-pyrimidin-5-
yiphenyl)-3,5-dihydro-4 H-imidazol-4-one Is resolved using chiral HPLC technique on
a Chiralcel AD, 2x25 cm and using as moblile phase 50% IPA/DEA in 7200/DEA with
a flow rate of 10mL/min. The R-isomer, title compound A, is obtained, after
crystaliization from chioroform/hexane as a white solid, 98% ee; identified by HNMR
and mass speciral analyses. MS m/e 388 (M+H)"; 'H NMR (400 MHz, DMSO-d,) 5
2.07 (s, 3H), 2.97 (s, 3H), 3.72 (s, 3H), 6.63 (brs, 2H), .85 (d, J = 8.39 Hz, 1H), 7.21
(s. 1H), 7.25 (dd, J=7.88, 1.01, 1H), 748 {t, J= 7.55 Hz, 1H), 7.52 (d, J= 7.89 Hz,
1H), 7.83 (dd, J = 7.54, 0.84 Hz, 1H), 7.75 (s, 1H), 8.99 (s, 2Hj. B.18 (s. 1H).
[alo®= +40.2 (c = 1% in CH;0H)

The S-isomer, titte compound B, Is obtained, after crystalitzation from
chloroform/hexane as a white solid, 95% ee; identified by HNMR and mass spectral

-30-
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analyses. MS m/e 388 (M+H)"; "H NMR (400 MHz, DMSO-dy) 5 2.07 (s, 3H), 2.97 (s,
3H), 3.72 (s, 3H), 6.63 (brs, 2H), 6.85 (d, J= 8.38 Hz, 1H), 7.21 (s, 1H), 7.25 (dd, J =
7.88, 1.01, 1H), 7.48 (, J=7.55 Hz, 1H), 7.52 (d, J = 7.88 Hz, 1H), 7.863 (dd, J=
7.54,0.84 Hz, 1H), 7.75 (s, 1H), 8.98 (s, 2H), 9.18 (s, 1H).
[a]o>= -79.6 (c = 0.67% in CH;OH).

Absolute configuration for sach of title commund A and B Is determined by
x-ray crystatiography. : : :

EXAMPLE 39
Pre n of 2 n o-4-flu hen u

yorometho enyl]-3-methyl-3 rolmil n

A mixture of 1-(3-bmm-4-ﬂuomphonyl)—2-[a-nuom-4-(irmumum):
phenyflethane-1,2-dione (0.594 g, 1.45 mmol) and 1-methyiguanidine hydrochloride
(0.716 g, 6.53 mmol) In dioxane and ethanol s stirred at room temperature for 5 min.,
treated with a sclution of sodium carbonate (0.692 g, 6.53 mmol) in water (5 mL),
heatsd at 85° C with stiming for 45 min., cooled to room temperature, and
concentrated in vacuo. The resultant residue is partitioned between methylene
chioride and water. The organic phase Is separated, washed with sequentially with
water and brine, dried over sodium sulfate and concentrated in vacuo. This residus
is purified by flash chromatography (silica, 85:5:0.5 methylene
chloride/methanol/concentrated ammonium hydroxideas eluent) to afford a viscous
oli. This oll is dissolved in a minimal amount of methylene chioride, treated with
hexanes and then concentrated to afford the title product as an off-white solid, 0.30g
{45% yield), identified by HNMR and mass spectral analyses. 'H NMR (500 MHz,
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CD,0OD) 5 7.64 (dd, /= 6.6, 22 Hz, 1H), 7.43-7.37 (m, 2H), 7.33 (dd, J = 11.5, 2.1
Hz, 1K), 7.30 (m, 1H), 7.18 ({, J= 8.6 Hz, 1H), 3.11 (8, 3H); ESI MS m/z 464
[C"H“BrF.N,O; + H]' )

EXAMPLE 40
re on of 2-Amino-5-{4-flu midin | n uoro-d-
uorometho: I Idazol-4-0

A mixture of athylene glycol dimethyl ether, tris(dibenzylideneacetone)-
dipalladium(0) (0.015 g, 16.5 umol) and triphenyiphosphine (0.008 g, 32.0 prnol)
under nitrogen is stimed for § min, treated with 2-amino-5~(3-bromo-4-fluorophenyl)-
5-{3-fluoro-4-{trifucromethoxy)phenyi}-3-methyl-3,5-dihydroimidazol-4-one (0.154 g,
0.33 mmol), 5-pyrimidine boranic acid (0.046 g, 0.37 mmol), sodium carbonate
(0.105 g, 0.99 mmol) and water, heated at reflux temperature for 1.25 h, cooled to
room temperature and concentrated in vacuo. The resultant residue is purified by
fiash chromatography (silica, 95:5:0.5 methylene chioride/methanol/conceritrated
ammonium hydroxide as eluent) to afford a viscous oil. This oll is suspended in a
mixture of methylene chioride/hexanes and concentrated to afford the title compound
as an off-white salid, 0.045 g (29% yield), mp 102-110° C, identified by HNMR and
mass spectral analyses. 'H NMR (500 MHz, CD,OD) 8 9.15 (s, 1H), 8.85 (s, 2H),
7.62-7.56 (m, 2H), 7.39-7.27 (m, 4H), 3.12 (s, 3H); IR 3353, 3061, 2856, 1732,
1868, 1488, 1470, 1418, 1251, 1216, 1170 cm™; ESt MS m/z 464 [CxH.FeNsO; +
H]'; HPLC {Method 2) 85.0% (AUC) ta = 13.78 min.
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EXAMPLE 41
of 2-Amin ' u in hen u
trlllup atho henyi]l-3-mat S-dl dazol-4-0ne

A mixture of 2-amino-5-(3-bromo-4-fiuorophenyl}-5-{3-fluoro-4-
(triffluoromethoxy)phenyf}-3-methyl-3,5-dihydroimidazol-4-one (0.17 g, 0.366 mmof),
5-fluorpyridin-3-yktri(n-butylstannata (0.212 g, 0.55 mmol) and
bis{triphanylphosphino)palladium(ll) chioride (0.013 g,-0.018 mmol) in dimethyl
formamide is degassed, heated at 150° C for 1 h, cooled to room temperature and
diluied with ethyl acetate and 2% aqueous lithium chioride. The organic phase is
separated, washed with 2% agueous fithium chioride, dried over sodium sulfate and
concentrated in vacuo. Purlfication of the resultant residue by flash chromatography
(silica, 87:3:0.25 methylene chioride/mesthanol/concentrated ammonium hydroxide as
eluent) affards the title compound as a white solid, 0.130 g (74% yield), mp 91-97°C;
identified by HNMR and mass spectral analyses. 'H NMR (300 MHz, CD,0D) 8.55
(m, 1H), 8.49 (d, J-= 3.0 Hz, 1H), 7.83 (d, J = 9.6 Hz, 1H), 7.80-7.21 (m, 8H), 3.13 (s,
3H); IR (ATR) 3352, 3070, 1732, 1669, 1598, 2502, 1479, 1421, 1252, 1217, 1171,
883, 817, 794, 703 cm™; ESI MS m/z 481 ' :
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ﬂﬂn:g

WO 2006/009633 PCT/US2005/020720

P of 2-Ami S-di hmid

g

W is B{OH), Sn{n Bu)s or Sn(CH;)y

_ Using essentially the same procedures described hereinabove for examples
40 and 41 and employing the appropriate 2-amino-5-(3-bromophenyl)-5-(substituted-
phenyl)imidazoione substrate and pyridinyl or pyrimidinyl reagent, the compounds
shown on Table |l were obtained and identified by HNMR and mass spectral
analyses.

Ex.No R R Ry Ry

42 3F 4-OCF, 4-F H H cCl 201-203
43 3.F 4-0CF, 4-F F H CH 7580
“ 3-0C;H, 4-0CHs H M H N 100-105
48 H 4OCF, 4F H H cct 241243
47 H 4-0CF, 4-F H H CF 218-218
48 H 4-0CF, 2F M H N 130135
49 H 4-OCF, 4-Cl H H N 124129
50 H 4-OCF, 4-F H H CH 134




Ex.No

51

LER2BR2BBEIERLER

70

adNd

75

R R _R
H 4-0OCF, H
H 4-0CF, H
H 4-0CF, 3-F
3CH, 4-OCH, 4-F
3LCF,; 4-0CH, 4-F
3-CF, 4-0CH, 4F
3-CF, 4-OCH, 4&F
3-CH, 40CH; - H
H 4-OCH, 4-F
3-CH, 4-0OCH, 4F
H 4-0CH, 4F
H 4-0CH, 4F
H * 4-0CF, H
H . &0CF, H
H 40CF, H
3-0C,H, 4-0C;Hy H
30CH; 40GCH; H
3-0C;Hs 4-0C,H, H
3-0C;H; 4-0CH; - H
H 4-OCF, 4F
H 4-0CF, 4F
H 40CF, 4F
H 4-0CF, 4-F
3-CH, 4-0CH, H

::11:|::|::|:-n:|::|:-n-n::::-n:|:::§:|:?

x 8
F
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CH
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108-110

N
CF
CH
CH
CH
C-F
C-F
CH

N
CH

I

4-0CHF,

I xTIxIrx

C -

CH

4-0OCHF,

- =

103-105

oF
4F

4-OCHF,

30CH;  40CH,

93-05
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EXAMPLE 100
Prepa nof 2 ino u 9 -1H | Nph 3-
methyi-5-[4-{trifluorometh henyl)-3 ro-4H-imldazol-4-one

Using essentially the same procedure described in Example 41
hereinabove and employing 2-amino-5-(3-bromo~4-flucrophenyl)-3-methyl-5-
[4-{trifluoromethoxy)phenyl-3,5-dlhydro-4H-imidazol-4-one and 1-methyl-4-
(tributyistannyl)-1H-pyrazole as reactants, the title product is oblained as a
white solid, identifled by HNMR and mass spectral analyses. 'H NMR (300
MHz,DMSOd,) § 2.95 (s, 3H), 3.92 (s, 3H), 6.7 (brs, 2H), 7.15 (t, 1H), 7.28
(m, 3H), 7.5 (m, 2H), 7.85 (m, 2H),8.0 (4, 1H) MS m/e (M+H)' 448

PLE 1
reparation of =2-Aml {4-fluoro-3 midi on 4-
(trifluoromethoxy)pheuyil-3.5-dihydro-4H-Imidazol-4-one (A) and
in 4-flu Idin-S-viphen ethyl-5-{4- -
rome hen Thydro-4H-Imidazol-4-one (B
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Racemic 2-amino-5-(4-fluoro-3-pyrimidin-5-yiphenyl)-3-methyl-5-[4-
(triftuoromethoxy)phenyl]-3,5-dihydro-4/H-imidazol-4-one_is resolved using chiral
HPLC tachnique on & Chiraicel AD, 2x25 cm and using as mobile phase EtOH with a
fiow rate of 1YmL/min. The S-isomer, title compound A, is obtained, after
crystallization from chloroform/hexanes, as a white solid, 88.8% ee; identified by
HNMR and mass spectral analyses. 'H NMR (300 MHz,DMSOd,) 5 2.95 (s, 3H),
3.85 (m, 4H), 6.72 (brs, 2H), 7.25 (d, 2H), 7.32 (t, 1H), 7.55-7.6 (m, 3H), 7.85 (dd,
1H), 8.9 (s, 2H), 9.2 (8, 1H) MS nmve (M+H)" 446 '

The R-isomer, title compound B, is cbiained, after crystallization from
chloroform/hexanes, as a white solid, 98.4% eé; identified by HNMR and mass
spactral analyses. 'H NMR (300 MHz,DMSOd,) 5 2.95 (s, 3H), 3.95 (m, 4H), 6.72
(brs, 2H), 7.25 (d, 2H), 7.32 (1, 1H), 7.55-7.6 (m, 3H), 7.65 (dd, 1H), 8.9 (8, 2H), 8.2
(s, 1H) MS m/e (M+H)' 448

EXAMPLE 102
P in fluo 1 n
methyiphenvil-3-methyl-3,5-dihvdro-4H-imidazol-4-one (A) and

— —_— e = - e . ——— —
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5' =-2-Amino-5-I3-{2-fluoropyridin 4-metho: et a

=3.5-dih H-imidazgl-4-one (B

Racemic 2-amino-5-{3-(2-fluoropyridin-3-yl)phenyl}-5-{4-methoxy-3-
methyiphenyl}-3-methyi-3,5-dihydro-4H-imidazol-4-one'is resolved using chiral HPLC
tachnique on a Chiralcal AD, 2@5 cm and using as mobile phase 9% EtOH/DEA in

. haxane/DEA with a flow rate of 25mL/min. The R-isomer, title compound A, is
10 obtained, after crystallization from chioroform/hexanes, as a white solid, 100% ee;
- identifled by HNMR and mass spectral analyses. 'H NMR (300 MHz,DMSOd,)
§ 2.05 (s, 3H), 2.98 (s, 3H), 3.67 (s, 3H), 6.82 (brs, 2H), 8.6 (d, 1H), 7.25-7.35(m,
2H), 7.35-7.5 (m, 2H), 7.65 (m, 1H), 7.95 (m, 2H), 8.4 (dd, 1H)
MS m/e (M+H)" 405 [ck®= +22 (¢ = 1% in CH;0H)

15 The S-isomer, fitla compound B, is cbtained, after crystallization.from
chioroform/hexanes, as a white solid, 98% ee; identified by HNMR and mass spectral
analyses. 'H NMR (300 MHz,DMSOd,) :

8 2.05 (s, 3H), 2.86 (s, 3H), 3.67 (s, 3H), 6.62 (brs, 2H), 6.6 (d, 1H), 7.25-7.35 (m,
2H), 7.35-7.5 (m, 2H), 7.65 (m, 1H), 7.95 (m, 2H), 8.4 (dd, 1H)

20 MS m/e (M+H)" 405 [alo™=-8.5 (c = 0.4% in CH,OH)

-39-
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_ Racermic 2-amino-5-(3,4-dlethoxyphenyl)-5-[3-(2-fluoropyridin-3-yl)phenyl)-3-
methyl-3,5-dlhydro-4 H-imidazol-4-one is rescived using chiral HPLC techniqueona
Chiralcel AD, 0.48 x 25 cm column and using as mobile phase 25% EtOH in
haxanes/DEA. The R-isomer, titie compound A, Is cbtained and identified by HNMR
and mass speciral analyses. 'H NMR (DMSOd, 300 MHz) 8 1.22 (m, 6H), 2.85 (s,
3H), 3.95 (m, 4H), 6.6 (brs, 2H), 8.85 (d, 1H), 7.0 (m, 2H), 7.37 -7.45 (m, 3H), 7.48
(d, 1H), 7.63 (s, 1H), 7.98 (m, 1H), 8.2 (d, 1H) MS m/e (M+H)'449
[als®= +7.4 {c = 1% In CH;0H) _

The S-isomer, title compound B, is obtalned and identified by HNMR and
mass spectral analyses. 'H NMR (DMSOd, 300 MHz) & 1.22 (m, 8H), 2.95 (s, 3H),

_ 3.05 (m, 4H), 6.6 (brs, 2H), 6.85 (d, 1H), 7.0 (m, 2H), 7.37 -7.45 (m, 3H), 7.48 (d,

1H), 7.63 {s, 1H), 7.96 (m, 1H), 8.2 (d, TH) MS m/e (M+H)" 449
[alp®=-9.8 (c = 1% in CHyOH)
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N
OCH;CH,F ili HOY N 0
NHM
O
" Ne;CO;3 F aCHF
. 7 OCHCHF
F
X
B(OH),
Pd(PPh;);Ch PPy
N2;00,

Step a) Preparation of c.ornpoulid 2 _
) Sodlum hydride (1.82 g of a 60% dispersion in oll, 45.5 mmol) was washed

10  with hexanes, suspended in DMF (5 mL) and treated dropwise with a solution of 1
(2.0 g, 13.0 mmol) in DMF (1'5 rpL) over a period of 10 min at room tamperatura
After etirring for an additional 1.5 h at room temperature, the mixture was treated with
a solution of 1-bromo-2-fiucro sthane in DMF (15 mL) and the mixture stired at room
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tsmperature for 18 h, then heated'at 80 *C for an additional 4 h. The mixture was
cooled to room temperature and diluted with ethyt acetate (100 mL.) and water (100
mL). The organic layer was separatad and washed with 1 N NaOH (100 mL), 5%
aqueous lithlum chioride (2 x 100 mL), brine (100 mL), dried over magnesium
sulfate, filtered and concentrated. Purification by flash chromatography (sflica, 1:3
ethyl acetate/hexanes) dfforded 2 (1.00 g, 28%) as a white solid: '"H NMR (300 MHz,
CDCh) §7.74 (dd, J= 8.4, 2.0 Hz, 1H), 7.63 (d, /= 2.0 Hz, 1H4),8.84 (d, J= 8.5 Hz,
1H), 4.84 (m, 2H), 4.75 (m, 3H), 4.67 (m, 1H), 4.58 (m, 1H), 4.52 (m, 1H), 4.36 (m,
2H), 4.30 (m, 2H); ESI MS nvz 283 [CygHisF 104 + HY'.
Step b) Preparation of compound 3

A mixture of 2 (1.00 g, 3.42 mmol) in ethanol (10 mL) and t N NaOH (10 mL)
was heated at 75 °C for 1 h. The mbdure was cooled to room temperature,
concentrated, diluted with water (10 mL) and acidified with 6 N HCl. The solids that
formed wers collected by filtration and dried to afford 3 {0.76 g, 80%) as a whits
solid: "H NMR (300 MHz, DMSO-d,) 5 12.8 (br s, 1H), 7.58 (dd, J = 8.4, 1.5 Hz, 1H),

- 7.50 (d, J= 1.5 Hz, 1H), 7.11 (d, J = 8.5 Hz, 1H), 4.84 (m, 2H). 4.87 (m, 2H), 4.35-

4.22 (m, 4H).
Step c) Preparation of compound 4

A mixturs of 3 (0.76 g, 3.09 mmol), thionyl chioride (8 mL) and DMF (1 drop)
was heated at reflux for 4 h. The mbdure was then coaled to room temperature and
concentrated. The residue was dissolved in toluene and again concentrated to afford
4 (0.82 g, 100%) as a white solid: '"H NMR (300 MHz, CDCl,) & 7.85 (dd, /= 8.4, 1.8
Hz, 1H), 7.62 (d, J= 2.1 Hz, 1H), 6.68 (d, J = 8.7 Hz, 1H), 4.89 (m, 2H). 4.75 (m, 2H),
4.43-4.26 (m, 4H); IR (ATR) 1734, 1582, 1513, 1417 cm™.
Step d) Preparation of compound 8

A 1.0 M solution of lithfum bis(irimethyisilyl)amide in tetrahydrofuran (3.25
ml., 3.25 mmol) was added to a stirred suspension of {3-bromo-4-fluorobenzyl)
triphenyiphosphonium bromide (1.72 g, 3.25 mmol) in tetrahydrofuran (8 mL). The
mixture was stimed for 25 min at room temperature, then cooled to —40 °C, treated
with a solution of 4 (0.82 g, 3.10 mmal) in tetrahydrofuran (3 mL) and stirmed for an
additional 2 h while slowly warming to room temperatire. The reaction.was then
treated with water (5 mL) and sodium periodate (0.69 g, 3.25 mmol), then heated at
50 °C for 19 h. After this time the mixture was cooled to room temperature and
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diluted with ethyl acetate (25 mL). The organic layer was separated and washed with
water (10 mL) and brine (10 mL), dried over magnesium sulfate, fittered and
concentrated. Purification by flash chromatography (sllica, 1:3 ethyl
acetate/hexanes) afforded 6 (0.27 g, 20%) as a pale yellow solid: *H NMR (300 MHz,
CDCl,) & 8.22 (dd, /= 8.5, 2.1 Hz, 1H), 7.92 (m, 1H), 7.63 (d, J=2.0 Hz), 7.51 (dd, J
= 8.4, 2.0 Hz, 1H), 7.23 (m, 1H), 7.96 (d, J= 8.5 Hz, 1H) 4.85 (m, 2H), 4.76 (m, 2H),
4.39-4.31 (m, 4H). B
Step ¢) Preparation of compound 7 '

A mibxture of 6 (0.26 g, O._BOS mmol) and 1-methylguanidine hydrochioride

(030 g. 2.71 mmol) in dioxane (8 mL) and ethanol (5.3 mL) was stirred at room

temperaturs for 5 min. A solution of sodium carbonate (0.29 g, 2.71 mmol) In water

' (2.3 mL) was then added and the mixture immersed Into an 85 "C oil bath and stired

for 30 min. The reaction mixture was cooled to room temperature, concentrated and
the residue partitioned betweaen méthylene chioride (50 mL) and water (20 mL). The
organic layer was separated, washed with watar (20 mL), brine (20 mL), dried over
magnesium sulfate, fittered and concentrated. Purification by flash chromatography
(sllica, 95:5:0.5 methylene chioride/methanol/concentrated ammonium hydroxide)
afforded 7 (0.154 g. 53%) as a white solid: '"H NMR (300 MHz, CDChL) 5 7.68 (m,
1H), 7.33 (M, 1H), 7.07 (m, 3H), 6.89 (m, 1H), 4.80 (m, 2H), 4.66 (m, 2H), 4.28 (m,
2R), 4.18 (m, 2H); ESI MS nvz 486 [CxHoBrFaNyO5 + H'.
Step f) Preparation of 2-amino-5-{3,4-bis-(2-lucro-ethoxy)-phenyi}-5-{4-fluoro-
3-(2-fluoro-pyridin-3-yi)-phenyl]-3-methyl-3,5-dlhydro-imidazol-4-one

A mixture of 7 (0.140 g, 0.288 mmal), 2-fluoropyridine-3-boronic acid {0.081
g. 0.430 mmol), sodium carbonate (0.092 g, 0.860 mmuol),
bis{triphenylphosphino)palladium (li)chloride (0.010 g, 0.014 mmol) and
triphenyiphosphine (0.008 g, 0.028 mmol) in 1:1 toluena/ethanol {8 mL) was
degassed and heated at 110 °C for 1.5 h. The mixture was cooled to room
temperature, concentrated and purtfied by flash chromatography (silica, 97:3:0.25
methylene chioride/methanol/concentrated ammonium hydroxide) to afford 8 (0.055
g. 39%) as a white solid, mp 85-85 *C; 'H NMR (300 MHz, CD,0OD) 5 8.23 (m, 1H),
7.83 (m, 1H), 7.51-7.38 (m, 3H), 7.21 (, J = 8.0 Hz, 1H), 6.98 (m, 3H), 4.78 (m, 2H),
4.68 (m, 2H), 4.82-4.58 (m, 4H), 3.11 (s, 3H); IR (ATR) 1733 1688, 1502, 1260 em™;
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ES! MS m/z 503 {CasHaFJNJOs + H]'. Anal. Caled for CasHaeF4N<Oy ¢ 0.25H;0: C,
59.28; H, 4.45; N, 10.73. Found: C, §8.23; H, 4.47; N, 11.05.

The racamate 2-amino-5-{4-fluoro-3-(2-fluoropyridin-3-yl)phenyl}-5-(4-
methoxy-3-methyiphenyl)-3-methyl-3,5-dihydro-4H-imidazol-4-one was separated by
HPLC using Chiraical OJ, 2 x 25 cm, moblle phase 15% EtOH/DEA in hexaneand a

flow rate of 21 mL/min to give the titie S isomer (A), 'H NMR (DMSOd, 300 MHz) 5
2.0 (s, 3H), 2.95 (s, 3H), 3.7 (s, 3H), 6.8 (b, 2H), 6.8 (d, 1H), 7.3 (m, 3H), 7.5 (m, 3H),
8.0 (m, 1H), 8.3 (m, 1H); MS m/e (M)’ 423; [o]s = +76.4 (C = 1% in MeOH); mp 103-
105 C* and tha title R isomer (B), 'H NMR {DMSOd, 300 MHz) 5 2.0 (s, 3H), 2.95 (s,
3H), 3.7 (s, 3H), 6.6 (b, 2H), 6.8 (d, TH), 7.3 (m, 3H), 7.5 (M, 3H), 8.0 (m, 1H), 8.3 (m,
1H); MS m/e (M)" 423; [a]ss = -40.8 (C = 1% in MeOH); mp 103-105 C .

EXAMPLE 106
Pre. 58 In u midin
n -imid and
SR}-2-Amin h -
n 1 -im

— o —— e — = - —— e = ———— -
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The racemate 2-amino-5-(4-fluoro-3-pyrimidin-5-ylphenyl)-5-(4-methoxy-3-
methyiphenyl)-3-methyl-3,5-dihydro-4H-imidazol-4-one was separated by HPLC

. using Chiralcel OD, 2 x 25 cm, mabile phase cm using mobile phase MeOH (30%

with 0.1 % DEA) in CO; (100 bar) and a flow rate of 50 mL/min to give the fitle S
isomer (A), 'H NMR (400 MHZ, DMSO-ds)  2.04 (s, 3H), 2.93 (s, 3H), 3.69 (s, 3H),
8.61 (bs, 2H), 6.81 (m, 1H), 7.22 {m, 1H), 7.27 (m, 1H), 7.29 (m, 1H), 7.60 (m, 1H),
7.61 (m, 1H), 8.89 (d, 2H), 8:18 (d, 1H); MS m/e (M+H)" 408; mp 115°C; [alx = 48 (C
= 1% in MeOH); and the title R isomer (B), 'H NMR (400 MHZ, DMSO-ds) 5 2.04 (8,
3H), 2.93 (s, 3H), 3.89 (s, 3H), 8.60 (bs, 2H), 6.81 (m, 1H), 7.22 (m, 1H), 7.27 (m,
1H), 7.29 (m, 1H), 7.80 (m, 1H), 7.61 (m, 1H), 8.89 (d, 2H), 9.18 (d, 1H); MS m/e
{M+H)" 408; mp 115 °C; [a}s = -30.2 (C = 1% in MeOH). .

EXAMPLE 107
Preparation 5§ ] ino-5-{4-fluo idl nyh)-5-[4-methox
fluorom: liphe -3 hydro-4H-i ~4-one [A] and
n midin hen -
fluorometh n 5.dl Himidazol-4-one B
|ﬂ}_~9‘h . FHy
(,,, 0  chinlHALC } \ . ’H}"f*
\ ¢
F Hy
2 FC
5-8 lsomer SR somer
- A - -
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A racemic mixture.of 2-amino-5-{4-fluoro-3-pyrimidin-S-ylphenyl)-5-{4-
methoxy-3-{trifluoromethyl)phenyl]-3-methyl-3,5-dihydro-4H-imidazol-4-one was
separated by HPLC using Chiralcel OD, 2 x 25 am, moblle phase cm, mobile phase
EtOH/Hexane (15/85) and a flow rate of 20 mL/min to give the title S isomer (A), 'H
NMR (400 MHZ, DMSO-d,) 5 2.94 (s, 3H), 3.81 (s, 3H), 6.76 (bs, 2H), 7.18 (m, 1H),
7.32 (m, 1H), 7.32 (m, 1H), 7.50 (m, 1H), 7.70 (m, 2H), 8.89 (d, 2H), 9.18 (d, 1H); MS
m/e (M+H)" 460.1; mp 100°C; [a)zs = 1.8 (C = 1% in MeOH); and the title R isomer
(B), "TH NMR (400 MHZ, DMSO-d,) & 2.94 (s, 3H), 3.81 (s, 3H), 6.76 (bs, 2H), 6.82
{m, 1H), 7.22 (m, 1H), 7.32 (m, 1H), 7.50 {(m, 1H), 7.59 (m, 1H), 7.70 {m, 1H), 8.88
(d, 2H). 9.18 (d, 1H); MS m/e (M-H) 458; mp 100°C; [ajss = -1.8 (C = 1% in MeOH).

2 Ino 2-flu -hen 4-flu
fluo din iphen 5-d ro-4 idazol

[(CHy)8ikNLI

) NalO,

Stap a) Preparation of Methyl 4-(2-flucroethoxy)benzoate

Under nitrogen atmosphere to a cold (5 °C) solution of 4-hydroxy-benzolc acid
maethyl ester (7 g, 46 mmol) in DMF (30 mi) was added NaH (60 %; 2.2 g) portion
wise over 20 minutes. After the addition was completed, the ice bath was removed
and the resulting white suspension was heated up to room temperature and stimed
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for 3 hours. A prepared solution of 1-Bromo-2-fiucro-ethane (6.42 g, 50 56 mmol) in
DMF (20-mL) was added and the new mixture was stirred at 50 °C for 18 hours. After
cooling to room temperature the mixture was poured into a mixture of ice and 1 N

- HC (1:1) and extracted with ethyl acetate. The organic exiracts were washed with

brine, dried over MgSO,. Evaporation and purification by flash chromatography
(hexane/ethyl acetate 8/1) gave a white solid (7.75. 85 % yield); 'H NMR (400 MHZ,
CDClL) 5 3.86.(s, 3H), 4.20 (m, 1H), 4.21 (m, 1H), 4.27 (m, 1H), 4.28 (m, 1H), 6.93 (d,
2H), 7.98 (d, 2H); MS m/e (M+H)" 198; mp 77 °C. '
Step b) Preparation of 4<(2-Fluoroethoxy)benzoic acld

To a solution of methyl 4-(2-fluoroethoxy)benzoate (7.7 g, 38.85 mmol) in
dioxane (100 mL) was added LiOH (2M, 38 mL). The reaction mixture was stired at
room temperature for 18 hours, and then concentrated in vacuo. The'residue was
dissolved in HO (30 mi) and extracted with ether. Under cooling the aqueous was
acidified with HCI (6N) and exiracted with CHCl;. The organic extracts were dried
over Mg_SO.. Evaporation and recrystalization from ethyl acetate and methylene
chioride gave the title compound as a white solid (5 g, 71 % Yield); "H NMR (400
MHZ, DMSO-d,) & 4.28 (m, 1H), 4.35 (m, 1H,) 4.68 (m, 1H), 4.80 (m, 1H), 7.04 (d.
2H), 7.89 (d, 2H); MS m/e (M-H) 183.1; mp 203 °C.
Step c) Preparation of 1-(3-bromo-4-flucrophenyl)-2{4-{2-fluoroethoxy)-
phenyfjethane-1,2-dlone .

" A 1.0 M solution of lithium bis(trlmeﬂ\ylsllyl)'amlde in tetrahydrofuran (20 mL,
20 mmol was added at roorm temperature to a stimed suspension of (3-bromo-4-
fluoro-benzyl)triphenyiphosphonium bromide (10.6 g, 20 mmol)in tetrahydrofuran (40
mL). The mixture was stirred for 40 minutes, then cooled to =20 °C and treated with
4-(2-fluoroethoxy)benzoyl chloride (4.1 g, 20 mmol) in tetral‘uydrofman {40 mL) and
stired for an additional 2 hours while siowly warming to room temperatute.

The mixture was treated with water (20 mL.) and sodium periodate (4.3 g, 20 mmol)
then stirred at 50 °C for 18 hours. After cooling to room temperature the mixture was
extracted with ethyl acetats. The organic extracts were washed with brine, dried over
MgSO,. Evaporation and purification by flash chromatography (hexane/ethyl acetate
9/1) gave a yellow solid (3 g, 41 % yieid);'H NMR (400 MHZ, CDCly) 5 4.25 (m, 1H),
4.32 (m, 1H,) 4.70 (m, 1H), 4.82 (m, 1H), 7.01 (d, 2H), 7.23 (m, 1H), 7.94 (m, 3H),
8.22 (m, 1H); MS mve (M+CH;COOY 427 mp 107 °C.
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Step d) Preparation of 2-Amino-3-J4-{2-fluoroethoxy)phenyl]-5-{4-fluoro-3-(2-
fluoropyri- din-3- yljphenyi}-3-methyi-3,5-dihydro-¢H-imidazol-4-one

Using essentially the same procedure described in Examples 39 and 40 and
employing methylaminoguanidine and 2-fluoropyridine-3-boronic acid, respectively,

5 the title product was cbtained as a white solid, mp 135 °C, 'H NMR (400 MHZ,

DMSO-d,) 52.93(s, 3H), 4.09 (m, 1H), 4.11 (m, 1H,) 4.59 (m, 1H), 4.61 (m, 1H), 6.84,
(bs, 2H), 6.88 (m, 2H), 7.30 (m, 3H), 7.44 (m, 1H) 7.52 (m, 2H), 7.95 (m, 1H), 8.26
(m, TH); MS mve (M-H) 439.2..

10

15

Using essentially the same procedure described in Example 108 and

empiloying the appropriate boronic acld and 5-(3-bromophany)hydantoin substrate,
the compounds shown on Table 11l were obtained and identified by NMR and mass

spectral analyses.

20




WO 2006/009653 " PCT/US2005/020720 4()

- pansf’

Ex. . - mp
No R, R R Ry _Ry X °c
109 H CHLCH,F ‘4F H H N 123
110 H CH.CH:F - H H H CF -
11 H CHCHyF H ~ &F H CH 100
112 3-CHy CHCHF &F H F CH 105106
113 3CHy CHiCH,F 4&F H H N 108-110
114 3-CH, CH,CqHs H H H™ N 107-109
115 3-CH, H- H H H N 168-170
118 3-CHy -  CHLCHSF H H H N 108-110
117.  3CH, CH,CN- H H H N 220222
118 . 3-CH, propyl H H H N 101-103
119 3-CH, CHCO:CaHs H H H N 105-107
120 3-CH, CzHs H H H N 106-108
121 3CH: . n-propyl H H H N 102-104
122 3-CH,3  toutyl H H H N 103-105
123 3-CH, CHxCHacyclohexyt ' H H H N 1-7-109
124 3-CH, -CyHe-OCeHs H H H N 72-74

' EXAMPLE 925

5 Preparation of 2-Amino-5{3-bromo-4-fluorophenyi)-3-{2-fluoroethyl)-S-{4-

trifiuoromethoxy-phenyi)-3,5-dihvdro-midazol-4-one

49-
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To a stirmed mixture of 2-flioroethylamine hydrochloride (1.50 g; 15.1 mmol)
and 1H-pyrazole-1-carboxamidine hydrochioride (1.77 g; 12.1 mmol) in DMF was
added ditsopropylethylamine (3.58 g; 27.7 mmol). The mixture was stimed under
nitrogen atmosphere for 3 hours. Diethyl ether was added (35 mL) and the mixture
was shaken and the oily product was allowed to settie to the bottom of the flask,
whereupon the.ether was decanted. This was repeated and the clear oil was dried
under high vacuum at ambient temperature for-24 hours. The N-{2-fluoroethyl)-
guanidine product was used without further purification (1.6 g).

A solution of 1-{3-bromo-4-fluoro-phenyl)-2-(4-ifluoromethoxy-phenyl)-
ethane-1,2-dions (0. 181 g; 0.46 mmol) and hi-(z-ﬂuomemyl)-guanidine (0.105 g; 0.74
mmol) in a mhdure of dioxane, water and ethanol, was treated with solid sodium
carbonate heated at 90°C for five hours, and evaporated to dryness. The resultant
residue is dissolved in chioroform, washed with water, dried over sodium sulfate, and
evaporated to give the titie compound as a light-green solid, 116 mg (52% yield), MS
{API-ES) 480.3 [M+H]+.

. Using essentially the same procedure described in Examnple 108 and
employing the appropriate boronic acid and 3-alkyl-2-amino-5-(3-
bromopheny)hydantoin substrate, the compounds shown on Table IV were obtained
and identified by NMR and mass spactral analyses.
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mp
No R R3 R8 RS X ‘C
128 CFs CH;CH,F H H N 168-170
127 CFa CHCHF H F CH 138-150
128 CHF, CaHs H H C-F
5
EXAMPLE 129
Preparation of 3-Meth 3-m ' henyi)-2 Ino)- 5-{3-
| henyl)-3,5-dih mid ne
10

A solution of 2-amino-5-(4-hydroxy-3-methylphenyl)-3-methyl-5-(3-pyrimidin-
S-yiphenyl)-3,5-diydro-4H-imidazol-4-ona (74.6 mg, 0.2 mmol) In N.N-
dimethytformamide was treated with 2-iodopropane (31.2 mg, 0.4 mmol) and Cs,CO,

15 {130 mg, 0.4 mmoly at room temperature, stired ovemnight at room temperature and
quenched with H;0. The phases were separated, the aqueous phase was extracted
with ethyl acetate. The organic phase was combinad with the extracts, washed
sequentially with H,0 and brine, dried over MgSQ, and evaporated to dryness. The
resultant residue was purified by flash chromatography with ethyl acetate/sthanol
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(2M ammonia) (90/10) as eluent to afford the tltlo_ compound as a white solid, 60 mg
(65% yieid), mp 84-86 °C; MS (+) ES: 458 (M+H)'.

s EXAMPLE 130

n od o 1 h
CHy CHy
10 A cooled solution of PPhy (262 mg 10 mmoal) in THF was treated with diethyl

azodicarboxylate (1.74 g, 10 mmol) at 0 °C, stirred for 5 min, allowed to warm-up to
room temperature, freated with 4-lodo-2-methyiphenol (1.17 g, 5 mmol) and R(+)-1-
phenylethanol (1.22 g, 10 mmol), stimed for 24 h at room temperature and

concentrated in vacuo. The resultant residue was purified by flash chromalography

15 (sllica gel, 100% hexane) to afford the title compound as a clear oil 2.5 g (50%). MS
(+): E1 338 M".

20
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A solution of 4-lodo-2-methyl-1-{(1R)-1-phenylethaxyjbenzene (10 mmol) in
triethylamine is treated with tetrakis(triphenyiphosphine)Pd (0.68 mmuol), copper .
iodide (0.97 mmol) and a solution of 3-(primidin-5-yl)ethynlybenzene (10 mmol) in
acetonitrile at room temperature. The reaction mixture is heated for 1h at 80°C,
cooled and concentrated in vacuo. The resultant residue is purified by
chromotography to give 5-{3-({3-methyl-4-[(1R)-1-phenyl}ethynyl)phenyl]pyrimidine
as an oil, MS (+) ES: 391(M+H)’. A solution of 5-[3-({3-methyl-4-[(1R)-1-
phenyllethynyl)phenyf]pyrimidine (8.3 mmoal) in acetone Is treated with a warm
(~40°C) solution of NaHCO; (4.98 mmo!) and MgSO, (12.45 mmol) in water (80
mmol) followed by a single portion of solid KMnO, (8.3 mmol), stirred for 40 min. at
room temperature and exiracted with 1:1 ether:hexane. The extracts are combined,
dried over MgSQ, and concentrated to dryness to give 1-{3-methyl-4-{(1R)-1-
phenylethoxy]pheny!)-2-(3-pyrimidin-5-yiphenyl)ethane-1,2-dione as a foam, MS (+)
ES: 423 (M+H)". A solution of 1-{3-methyl-4-{(1R)-1-phenylethoxy]phenyl}-2-(3-
pyrimidin-5-yiphenyf)ethane-1,2-dione (5.0 mmol) in ethanol is treated with N-
methyiguanidine hydrochloride (5.5 mmol) and an aqueous solution of Na;COjy (10.0
mmol), heated at reflux temperature for 1 h and concentrated /n vacuo. The resultant
residue is purified by chromatography to afford the titie product as a white solid, mp
112-114 °C. MS (+) ES: 478 (M+H)".

- EXAMPLE 132
Au din nvil-3 4
Ih azol
chiral HPLC | l'w)- LHs

5oy,

A racemic mixture of 2-amino-5-{3-(2-fluoropyridin-3-yi)phenyl]-3-methyl-5-[4-
(triflvoromethoxy)phenyl}-3,5-dihydro-4 H-imidazol-4-one was separated by chiral
HPLC using Chiralce] AD, 2x25 cm (column) with mobile phase 9% EtOH in haxanes

=53-
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(0.1% diethtylarnine) to give the title R-isomer: [a]as = -13.4 (1% in MeOH); 'H NMR
(DMSOd, 300 MHz) § 2.95 (8, 3H), 6.65 (brs, 2M), 7.28 (d, 2H), 7.4-7.45 (m, 3H), 7.5
(m, 1H), 7.55 (9, 2H), 7.85 (d, 1H), 7.95-8.0 (m, 1H), B.2 (m, 1H); MS m/e (M+H)*
445, .

: EXAMPLE 133
Preparation of (85)-2-Amin d -
din -3 ro-4H-imi 4-one [A] a
-Aml difiuo h h 40 ) L]
nyf]-3-m 5-di midazol

A racemic-mbdure of 2-amino-5-{4-{dMiuoromethoxy)phenyl]-5-[4-fiuoro-3-(2-
fluoropyridin-3-yl)phenyl}-3-methyl-3,5-dihydro-4 H-imidazol-4-one was separated by
chiral HPLC: Chiralcsl AD, 2x25 cm (columin) with moblie phase 8% EtOH In
hexanes/TFA o give the the title-product A, [als = +11.4 (1% in MeOH);"H NMR

(DMSOd, 300 MHz) 5 3.12 (s, 3H), 7.25 (m, 3H), 7.4-7.5 (m, 4H), 7.5 (m, 2H), 8.0 (m
1H), 8.6 (m. 1H), 9.5-9.7 (br, 2H); MS ‘mie '(M+H)* 445 ana

the title product B, [alx = -10.4 (1% in MeOH); '"H NMR (DMSOd, 300 MHz2) 5 3.12
(s, 3H), 7.25 (m, 3H), 7.4-7.5 (m, 4H), 7.5 (m, 2H), 8.0 (m. 1H), 8.8 (m, 1H), 8.5-9.7
(br, 2H); MS m/e (M+H)" 445.
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EXAMPLE 134
Preparation of (5S)-2 difivo h 4-fluoro-3

flu din-3-yl}ph -3.5-dihydro-4H-mldazol-4-one [A] and

difuoromethoxylphanyll-5-{4-fluoro-3-({8-flyoropyridip-3

L] imid n
N N
N " o :%‘AO
F - - Q_(F
- F

A racemic midure of Zﬁmms-[ﬂdmmmM)phmyu-slﬂuwa-(&
_ﬂuompyridin-s-yl)phanylj-a-qnethyl-s.s-dhydMHJmidamH—m was separated by

. chiral HPLC: Chiralcel OJ, 0.48x10 cm (column) with mobile phase 15% EtOH in

hexanes o give the title S-isomer (A): [a}s = +6 (1% in MeOH); 'H NMR (DMSOd,
300 MHz) § 2.94 (s, 3H), 6.8 (brs, 2H), 7.08 (d, 2H), 7.12 (t, 1H), 7.28 (m, 2H), 7.4-
7.5(m, 3H), 7.6 (dd, 1H), 8.05 (m, 1H), 8.3 (s, 1H); MS m/e (M+H)" 445 and the titis
R-isomer (B): - [alas = 7.4 (1% in MeOH); '"H NMR (DMSOds 300 MHz) 5 2.94 (s,

3H), 8.8 (brs, 2H), 7.08 (d, 2H), 7.12 (t, 1H), 7.28 (m, 2H), 7.45 (d, 2H), 7.4-7.5 (m,
1H), 7.6 (dd, 1H), B.05 (m, 1H), 8.3 (s, 1H); MS m/e (M+H)" 445,

EXAMPLE 135
Preparation of (5§):2-Aming-5-44-{difluoromethoxyiphenyll-5-3-{6-
fivoropyridin-3-viiphenyil-3-methyt-3,5-dihydro-4H-midazol-4-one [A)] and
~2-Aml ifluorometh: h 6 din-3 enyll-

3-mothyi-3,5-dihydro-4 dazo 8
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A racemic mixture of 2-Amino-5-{4-(difluoromethaxy)phenyl}-5-{3-(6-
fluoropyridin-3-yi)phenyl]-3-methyi-3,5-dihydro-4 H-Imidazol-4-one was separated by
5 chiral HPLC: Chiraicel OJ, 0.48x10 cm (column) with moblle phase 15% EtOH in

hexanss to give the titie S-isomer (A): [als =-7.4 (1% in MeOH); '"H NMR (DMSOd,
300 MHz) 5 2.85 (s, 3H), 6.7 (brs, 2H), 7.08 (d, 2H), 7.12 (t. 1H), 7.25 (dd, 1H), 7.4
(t. 1H), 7.5-7.55 (m, 4H), 7.7 (s, 1H), 8.2 (m, 1H), 8.37 (s, 1H); MS m/e (M+H)" 427:
and the titie R-lsomer (B): [a)xs = +8.4(1% In MeOH); 'H NMR (DMSOd, 300 MHz) &

‘10 2.95 (s, 3H), 8.7 (brs, 2H), 7.08 (d, 2H), 7.12 (t, 1H), 7.25 (dd, 1H), 7.4 (t, 1H), 7.5-
7.55 (m, 4H), 7.7 (s, 1H), 8.2 (m, 1H), 8.37 (s, 1H); MS m/e (M+H)" 427.
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A racemic mixture of 2-amino-5+{3,4-diethoxyphenyl)-5-[4-fluoro-3-(2-
fluorapyridin-3-yl)phenyl]- 3-methyl-3,5-dihydro-4H-imidazol-4-one was separated
using a WhelkQ, 2x25 cm chiral HPLC column and 20% EtOH in heptane with 1%

5 ftriethylamine, as the sluent io give the title S-isomer (A) as a white solid,
fals = -22.2, 1% in methanol; 'H NMR (DMSOd, 300 MHz)5 1.3 (t, 8H), 2.9 (s, 3H),
3.9 (dxq, 4H), 6.6 (b, 2H), 6.8 (d, 1H) 7.0 (m, 2H), 7.3 {t, 1H), 7.5 (m, 3H), 7.9 (s, 1H),
. 8.3 (m, 1H); MS m/e (M)*467; and the title R-isomer (B) as a white solid, [a]x =
+26.0, 7% In methanol; 'H NMR (DMSOd, 300 MHz)5 1.3 (t, 8H), 2.9 (s, 3H), 3.9

10  (dxq, 4H), 6.6 (b, 2H), 6.8 (d. 1H) 7.0 (m, 2H), 7.3 &, 1H), 7.5 (m, 3H), 7.9 (s, 1H), 8.3
(m, 1H_): MS m/e (M)*487.

15 Preparation of (55)-2-Aml

A racemic mixture of 2-aming-5-{4-{diflucromethoxy)phenyl}-5{3-(2,5-
difluoropyridin-3-y)phenyl]-3-methyi-3,5-dihydro-4H-imidazol-4-one was separated
by chiral HPLC: Chiralcel OJ, 2x25 cm (column) with mobile phase 35% EtOH in
hexanes/DEA to give the titte S-lsomer (A): [alxs = +2.8 (1% in MeOH); 'H NMR

25 (DMSOd,; 300 MHz) & 2.94 (s, 3H), 6.7 (brs, 2H), 7.08 (d, 2H), 7.12 (t, 1H), 7.4-7.5
(m, 5H), 7.7 (s, 1H), 8.0 (m, 1H), 8.2 (m, 1H); MS m/e (M+H)" 445; and the title R-
isomer (B): [als = +2.8 (1% In MeOH); 'H NMR (DMSOds 300 MHz) 5 2.94 (s, 3H),
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6.7 {brs, 2H), 7.08 (d, 2H), 7.12 {t, 1H), 7.4-7.5 (m, 5H), 7.7 (s, 1H), 8.0 (m, 1H), 8.2
(m, 1H); MS m/e (M+H)’ 445.

EXAMPLE 138
Preparation of J
idl n | mid d (3R)-2
2 n h din nyl)-3,5-
d id _
HaN HaN . HaN
P > Fep T
F . s F
SR isomer
A 8

Using esséntially the same procedure described in Examplas 133-137 and
employing a racemic mixture of 2-amino-5-[4-(2-fluoroethoxy)-3-methyiphenyl}-3-
methyl-5-(3-pyrimidin-S-yiphenyi)-3,5-dihydro-4 H-imidazol-4-one, the titie S-isomer
(A) was obtained as a white solid, mp 116-118° C; [a]ss = -31.46 (1% in DMSO);
MS(+)ES: 438 (M+H)"; and the tite R-isomer was obtained as a white solid, mp 112-
114° C; [a)s = #35 (1% In DMSO); MS(+)ES: 438 (M+H)",

EXAMPLE 13
Preparation of {55)-2-Amino-5-4-{2-fivoioethaxy)phenyl]-5-{4-fluorp-3-
In I imid nd (SR)-2-
h u di
| l-4-on
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HaN HaN '

- + —

. SRS
F - F
o_\—F. F
5.8 isomer 5-R lsomer
A : B,

A racemic mixture of 2-amino-5-{4-(2-flucroethoxy)phenyl]-5-{4-fluoro-3-
pyrimidin-5-ylphenyl)-3- methy-3,5-dihydro-4H-imidazol-4-one was separated by -
5 chiral HPLC: Chiralcel AD, 2 x 25 cm using mobile phase EtOH:Hexane (15:85) and
a flow rate of 20 mL/min to give the title S-isomer (A) as a white solid, mp 120 °C;
fo}as = -35.09 (0.53% in MeOH); 'H NMR (400 MHZ, DMSO-d,) 5 2.67 (s, 3H), 4.14-
4.15 (m, 1H), 4.20-4.21 (m, 1H,) 4.65-4.66 (m, 1H), 4.74-4.75 (m, 1H), 6.67 (bs, 2H),
6.88-6.89 (d, 2H), 7.34 (m, 1H), 7.35-7.37 (d. 2H), 7.57, (m, 1H). 7.65 (m, 1i-|). 8.92
10 (s, 2H), 9.22 (s, 1H).;MS m/e (M-H) 422.1; and the title R-lsomer as a white solid, mp
120 °C; o] = +31.2 (1% In MeOH); "H NMR (400 MHZ, DMSO-de) & 2.97 (s, 3H),
4.15-4.16 (m, 1H,), 4.20-4.21 (m, 1H), 485-466 (m, 1H), 4.74-4.75 (m, 1H), 8.67 (bs,
2H), 6.88-6.80 (d, 2H), 7.34 (m, 1H), 7.35-7.37 (d, 2H), 7.55, (m, 1H), 7.65 (m, 1H),
8.92 (s, 2H), 9.22 (s, 1H); MS m/e (M-H)422.1.
15
EXAMPLES 140 AND _
Pre lon of {55)-2-Amino 2-fjuorosthoxy)phenyl]-3-meth -

h 8 h - 3 S-dihydro-4H-Iml ] ng G
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Using essentially the same procedure described in Example 40 and
empioying (5S)-2-amino-5-3-bromophenyl)-5-j4-{2-flucroethoxy)phenyl}-3-methy-
3,5-dihydro-4H-imidazol-4-cne and a suitable hetsroarylboronic acid, the compounds
shown on Table V were obtained and identified by HNMR and mass spectral
analyses. -

10
Ex. . mp
No _Re X [als *C
140 H N -18.4 (1% MeaOH) 145
141 F CH - 106
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QO Qm

A racemic mixture of 2-amino-5{4-fluoro-3-(5-fluoropyridin-3-yl)pheny(}-5-(4-
methoxyphenyl)-3-methyl-3,5-dihydro-4H-midazol-4-one was separated by chiral
HPLC: Chiralcel OJ, 2225 em (column) with mobile phase 30% EtOH in hexanes
(0.1% diethtylamine) to give the title S-isomer (A). [a)ss = -37.8 (1%.in MeON); *H
NMR (DMSOd, 300 MHZ) § 2.93 (s 3H), 3.63 (s 3H), 6.6 (brs, 2H), 6.8 (d, 2H), 7.22-
7.35 (m, 3H), 7.5 (m, 1H), 7.6 (dd, 1H), 7.8 (m, 1H), 8.5 (d, 1H), 8.6 (d, 1H); MS m/e
(M+H)" 409 and the title R-isomer (B): [als = +35.4 (1% in MeOH); 'H NMR
(DMSOd,s 300 MHz) § 2.93 (s 3H), 3.63 (s 3H), 6.6 (brs, 2H), 6.8 (d, 2H), 7.22-7.35
(m, 3H), 7.5 {m, 1H), 7.6 (dd, 1H), 7.8 {m, 1H), 8.5 (d, 1H), 8.6 (d, 1H); MS mve
(M+H)" 409. :

EXAMPLE 143

argtion of in uo 4-fluoropyrid
h ro-4MH-imidazol-4-0 a 2 no-
4-fluoropyridin-3 n oxyphen =3,5-
dihvdro-4HJjmidazol|-4-one [B]

-61-

40



 NANGT

WO 2006/009653 PCT/US2005/020720

10

A racemic mixture of 2-amino-5-{4-fluoro-3-(4-flucropyridin-3-yljphenyl]-5-(4-
methoxyphenyi)-3-methyl-3,5-dihydro-4 H-imidazol-4-one was separated by chiral
HPLC: Chiralce! OJ, 0.46x25 cm (column) with mobile phase 80% E{OH in hexanes
(0.1% diethtylamine) to give the title SHsomer (A): [alzs = 40 (1% in MeOH); 'H
NMR (DMSOd,300 MHz) 5 2.83 (s, 3H), 3.8 (s, 3H), 6.65 (brs, 2H), 8.8 (d, 2H), 7.3
(m, 3H), 7.43 (m, 1H), 7.52 (m, 2H), 8.55 (d, 1H), 8.83 (1, 1H); MS m/a (M+H)" 409;
and title R-isomer (B): [a}xs = +38.8 (1% in MeOH); 'K NMR (DMSOd, 300 MHz) D
2.83 (s, 3H), 3.66 (s, 3H), 6.85 (brs, 2H), 6.8 (d, 2H), 7.3 (m, 3H), 7.43 (m, 1H), 7.52
(m, 2H), 8.55 (d, 1H), 8.63 (t, 1H), MS m/a (M+H)" 409.

EXAMPLE 144
ratl u A nyi]= 4-
trifluoromethoxyphenyi}-4.5-djhvdro-1H-imidazo|-2-viamine




1. Mel, i-PrOH, 80°C, 1 &

2. NH; (g), sealed tube, 80 °C, 2
58%

P){__;"(:HJ | " ' _ .(BuhNH CHy

Br . B2 AP v N
O, = O
. 5

4 N HCV/dioxane
N F 50°C,1h
Pd(PhsP)Cl, NaCO; 5%
1:1 toluane/ethancl
110°C, 20 min
28%

Step a) Prepanﬂpn of compound 2 _
A mixture of 1 (2.00 g, 5.1 mmol) and 1-methyl-2-thiourea (2.07 g, 23.0 mmol)
5 in ethanol (50 mL) and dioxane (50 mL) was stirmed at room temperature for 5 min. A
solution of sodium carbonate (2.44 g, 23.0 mmol) in water (20 mL.) was added and
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the reaction was slirred at 85 °C for 15 min. The reaction was then cooled to room
temperature, concentrated and diluted with sthyl acetate (100 mL) and brine (20 mL).
The organic iayer was separated and washed with brine (10 mL), dried over sodium
sulfate, filtered and concentrated. Purification by flash chromatography (silica, 1:9
ethyl acetate/hexanes) afforded 2 (2.30 g, 97%) as a yellow salid: 'H NMR (300 MHz,
CD;0D) & 7.81 (dd, J = 6.3, 2.4 Hz, 1H), 7.48-7.27 (m, 8H), 3.27 (s, 3H).
Step b) Preparation of compound 3

A mixture of 2 (2.20 g, 4.75 mmol) and 1.0 M borane tetrahydrofuran compiex
in tetrahydrofuran (47.5 mL, 47.5 mmol) in tetrahydrofuran (66 mL) was heated at
refiux overnight, then treated with 6 N HCI (24 mL, 143 mmol) and heated at 80 °C
for 1 h. The reaction was cooled to room temperature, neutralized with sodium
bicarbonate solid (12.0 g, 143 mmol) and diluted with ethyl acetate (200 mL). The
organic layer was separated and washed with brine (20 mL), dried over sodium
sulfate, filtered and concentrated. Purification by flash chromatography (sllica, 1:8 to

- 2:8 ethyl acetate/hexanes) afforded 3 (0.73 g, 34%) as a coloriess oll: 'H NMR (300

MH2, CDCl,) 5 8.14 (s, 1H), 7.42 (m, 1H), 7.31-7.05 (m, 6H), 4.18 (s, 2H), 3.19 (s,
3H); ESI MS m/z 450 [Cy7H,sBrF N;OS + HT'.
Step ¢) Preparation of compound 4

A mixture of 3 (0.73 g, 1.63 mmol), méthyl iedide (0.25 g, 1.79 mmol) in
isopropanol (10 mL) was heatad at 80 °C for 1 h, concentrated, redissolved in

" Isoprbpanol (20 mL), cooled to 0 °C and charged with ammonia gas (2.0 g). The

reaction vessel was sealed and heated at 80 °C for 48 h. The reaction was cooled io
room temperature, concentrated and purified by flask chromatography (100:0:0 to
80:20:0.5 methylens chloride/methancl/concentrated ammonium hydroxide) afforded
4 (0.62 g, 88%) as a coloriess syrup: 'H NMR (300 MHz, CD,0D) & 7.62 (dd, J = 6.3,
2.4 Hz, 1H), 7.61-7.20 (m, 8H), 4.35 (s, 2H), 3.08 (s, 3H); ESI MS m/z 432
[CirH1BrFNYO + HJ'.

Step d} Preparation of compound 5 -

A mixture of 4-(0.52 g, 1.20 mmol), 4-dimethylaminopyridine (0.77 g, 6.32
mmol) and di-tert-butyldicarbonate (1.38 g, 8.32 mmol) in tetrahydrofuran (5 mL) was
stirred at room tsmperature for 1 h and concentrated. Purification by flash
chromatography (sllica, 1:9 to 2:8 ethy! acetate/hexanes) afforded 3 (0.49 g, 65%) as
a white solid: '"H NMR (300 MHz, CD,0OD) 5 7.67 (dd, J = 6.6, 2.1 Hz, 1H), 7.44-7.03
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(m, 8H), 4.05 (d, J= 8.9 Hz, 1H), 3.86 (d, /= 9.9 Hz, 1H), 279 (s, 3H), 1.38 (s, 18H);
ES! MS m/z 632 [CHxBrF.N;Os + H]".
Step ) Preparation of compound 6.

A mixture of 5 (0.19 g, 0.300 mmol), z-ﬂuompyndme-a-boromc acld (0.064 g,
0.451 mmol), sodium carbonate (0.086 g, 0.900 mmol),
bis({triphanylphosphino)palladium (Il} dichloride (0.021 g, 0.030 mmeo!) and
triphenylphosphine (0.016 g, 0.060 mmol) in 1:1 toluene/EtOH (10 mL) was
degassed and heated at 110 °C for 20 min. The mixture was cooled to room
temperature and concentrated. Purification by flash chromatography (silica, 1:9 to
4:6 ethy! acetate/exanes) afforded 6 (0.055 g, 28%) as a white solid: "H NMR {500
MHz, CDCly) 5 8.24 (m, 1H), 7.82 (m, 1H), 7.48-7.11 (m, 8H), 4.03 (d, J= 9.5 Hz,
1H), 3.85 (d, J = 8.5 Hz, 1H), 2.78 (s, 3H), 1.31 (s, 18H); ESI MS m/z 848
[CxHauFsNOs* HT. ,
Step f) Preparation of 4-{4-fluoro-3-{2-fluoro-pyridin-3-y1)-phenyl]-1-methyi-4-
{(4-trifluoromethoxy-phenyl)-4,5-dihydro-1H-imidazol-2-ylamine

A mixture of 8 (0.055 g, 0.085 mmol) and 4 M hydrogen chioride in dioxane (5
ml.) was heated at 50 °C for 1 h, cooled to room temperature and.concentrated. The
reaction mixture was then diluted with chioroform (50 mL) and sodium bicarbonate

{10 mL) The organic layer was separated and washed mth brine (20 mL), dried over

sodium sulfate, filterad and concentrated. Purification by preparauve HPLC afforded
the title product as a white solid, 0,031 g (82% yield), mp 65-70 *C; *H NMR (500
MHz, CD,0D) 5 8.22 (m, 1H), 7.85 (m, 1H), 7.35-7.23 (m, 8H), 4.10 {1, J= 7.5I-l'z.
2H), 2.83 (t, J= 7.5 Hz, 3H): IR (ATR) 3059, 2826, 1670, 1641, 1570, 1503, 1427,
1253, 1201, 1161, 829, B04, 765, 718 cm’"; ESI MS m/z 449 [CxH.7FdNO + HT'.

EXAMPLE 145
Pra fluo di he
-3 ro-im! lone
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N,CH;
HN S +BuOOH
O O 5:1 MeOH/NH,OH

&
S
. X B(OH),
' PA(PPh;);Cly, PPhy
3. NazCOy
3 DME, H;0

Step a) Preparation of Compound 2
A mixture of methylamine hydrochioride (0.210 g, 3.18 mmol), triethylamine
5 (0.320 g, 3.18 mmol) and 1 (0.470 g. 1.06 mmol) in ethanol was stirred at 70 *C for
1h. The soivents were evaporated and the residue partitioned betwsen ethyl acetate
and water. The organic layer was separated and washed with brine (30 mL), dried
over sodium sulfats, fittered and concentrated to afford 2 (0.460 g, 89%) as a yellow
solid: 'H NMR (300 MHz, CDCL) 5§ 7.71 (br s, 1H), 7.58-7.49 (m, 2H), 7.37 (d, J =
10 8.9 Hz, 2H), 7.30-7.18 (m, 3H), 3.68 (s, 3H).
Step b) Preparation of Compound 3
A mixture of 2 (0.458 g, 1.05 mmol) and i-butyt hydroperoxide (1.88gof a
70% solution in water, 21.0 mmol) in methanol (50 mL) and concentrated aqueous
ammonium hydroxide (10 mL) was stirred overnight at room temperature. After this
IS time, 10% aqueous sodium thiosulfate (30 mL) was added; the mixture was
concentrated to remove most of the methanol and then the aqueous mixture was
diluted with methylene chioride. The organic layer was separated, washed with brine
(30 mL.), dried over sodium sulfate, filtered and concentrated. Purification of the
resultant residue by flash chromatography (sflica, 95:5 methylene chioride/methanct)
20 afforded 3 (0.250 g, 57%) as a white solid: 'H NMR (300 MHz, CDClL) 5 7.B8 (t. J=
1.7 Hz, 1H), 7.81 (d, J = 8.9 Hz, 2H), 7.72-7.65 (m, 2H), 7.36 (t, /= 7.8 Hz, 1H), 6.98
(d. J= 8.9 Hz, 2H), 3.90 (s, 3H); ESI MS nm/x 444 [C,7HsBrFaN,OS + HJ'.
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Step c) Preparation of 2-amino-5{3-(2-flucro-pyridin-3-yi)-phenyf]-3-methyi.5-
(4-trifiuoromethoxy-phenyi)-3,5-dihydro-imidazole-4-thione

A mixture of 3 (0.18 g, 0.38 mmol), 2-fluoropyridine-3-boronic acid (0.075 g,
0.530 mmol), bis(triphenylphosphino)palladium(ll) chioride (0.013 g, 0.019 mmal),
triphenylphosphine (0.010 g, 0.038 mmol) and sodium carbonate (0.121 g 1.14
mmol) in 3:1 DME/water (6.0 mL) was heatad at 80 °C for 1 h. The mixiure was

- cooled to room temperature and concentrated in vacuo. The resultant residue was

diluted with ethyl acetate and water. The organic layer was separated and washed
with brine (20 mL), dried over sodium sulfate, flitered and concentrated. Purification
of this residue by flash chromatography (sllica, 87:2.5.0.5 methylene
chloride/methanol/concentrated ammonium hydraxide) afforded 0.087 g of a pale
yellow solld. This material was freeze dried from 1:1 acetonitrile/water (6 mL) to
afford the title product as a pale yellow solid, 0.069 g (39% yield), mp 89-99 *C; 'H
NMR (300 MHz, CDClL) & 8.17 (dt, J= 4.8, 1.5 Hz, 1H), 7.88-7.78 (m, 1H), 7.65 (br
s, 1H), 7.556-7.48 (m, 4H), 7.44~7.38 (m, 1H), 7.27-7.25 (m, 1H), 7.14 (d, J= 8.9 Hz,
2H), 3.48 (s, 3H); ESI MS m/z 461 [CH FNJOS + H]";

EXAMPLE 148 .
valuation of the | lon of h MuBACE1 h Tast
Compounds

Assay Conditions: 10 nM human BACE1 (or 10 nM Murine BACE1, 1.5 nM
human BACEZ2) 25 yM substrate (WABC-6, MW 1549.8, from AnaSpec); final buffer
conditions:50 mM Na-Acetate, pH 4.5, 0.05% CHAPS, 25% F_’BS: temperature: room
femperature; reagent information:Na-Acetate: Akirich, Cat.# 24,124-5 CHAPS:
Research Organics, Cat. # 1304C 1X PBS: Mediatech (Celigro), Cat# 21-031-CV;
peptide substrate AbzZSEVNLDAEFRDpa: AnaSpec, Peptide Name: WABC-6;
detarmination of stock substrate (AbzSEVNLDAEFRDpa) concentration: a 25 mM
stock solution in dimethy! sulfoxide (DMSO) Is prepared using the peptide weight and
MW and diluted to 25 pM. The concentration is determined by absorbance at 354
nm using an extinction coefficient ¢ of 18172 M‘am™, The substrate stock is stored in
small aliquots at -80° C. [Substrate Stock] = ABS *™ * 10°/ 18172 (in mM)
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eamenzylmbyABSEtZOOmumngnofMﬁOM' fothACE1and

MuBACE?1, 62870 M"'cm™ for hBACE2 in 8 M Guanidinium Hydrochloride (from

Research Organics, Cat # 5134G-2), pH 6.

(The extinction coefficient €™ for each enzyme was calculated based on known

amino acid composition and published extinction coefficients for Trp (5.69 M em™)

and Tyr (1.28 M™* cm™) residues (Anal. Blochem. 182, 319-3286).
Pliytion and mixing steps: total reaction volume: 100 pL

1. 2X Inhibitor dilutions in buffer A(66.7 mM Na-Acetate, pH 4.5, 0.0667% CHAPS)
are prepared,

2. 4X enzyme diiution in buffer A(66.7 mM Na-Acetate, pH 4.5, 0.0867% CHAPS)
are prepared,

3. 100 uM substrats dilution in 1X PBS is prepared,

4. 50 ul 2X Inhibitor and 25 uL 100 uM substrate are added to each well of 96-well
plate (from DYNEX Technologies, VWR #: 11311-048), the immediately 25 pL 4X
enzyme are added to the inhibltor and substrate mixer, the fluorescence readings
are initiated.

Eluorescence Readings: Readings at Ay 320 nm and A, 420 nm are taken
every 40-sec for 30 min at room temperature to determine the linear siope for
substrate cleavage rate (v).

Calculation of % Inhibifion: % Inhibition = 100 * (1- Vil o)

(vi= substrate cleavage rate in the presence of inhibitor,

Vo« SUbStrate cleavage rate in the absence of inhibitor)

ICe Determination: % Inhibition = [(B * ICx")} + (100 * L™} / (1Cs" + k"),

Kin uman

This assay Is used to provide kinstic and selectivity parameters for the
analyses of the tested compounds.

Materiajs and methods: final assay conditions:10 nM human BACE1
(or 10 nM Murine BACE1, 1.5 nM human BACEZ2) 25 yM Substrate (WABC-8, MW
1548.6, from AnaSpec). Final buffer conditions: 50 mM Na-Acetate, pH 4.5, 0.05%
CHAPS, 25% PBS. Temperature: room tsmperature. Reagent Information: Na-
Acetate: Aldrich, Cat.# 24,124-5 CHAPS: Research Organics, Cat. # 1304C 1X PBS:
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Mediatech (Celigro), Cat# 21-031-CV Peptide Substrate AbzSEVNLDAEFRDpa:
AnaSpec, Peptide Name: WABC-6

Determination of stock substrate (AbzSEVNLDAEFRDpa) concentration:

A 25 mM stock solution in DMSO is prepared using the peptide weight and MW, and
diluted to 25 M. The concentration is determined by absorbance at 354 nm using
an extinction coefficient e of 18172 M'em™. The substrate stock is stored in small
aliquots at -80° C. [Substrate Stock] = ABS *™ * 10°/ 18172 (in mM)

Determination of stock enzyme concentration: The stock concentration of
each enzyme is determined by ABS at 280 nm using £ of 64150 M"'cm™ for hBACE1
and MuBACE1, 82870 Mcm™ for hBACE2 in 6 M guanidinium hydrochiloride (from
Research Organics, Cat. # 5134G-2), pH 6. (The extinction coefficlent e™ ™ for
each enzyme is calculated based on known amino acid composition and published
extinction coefficients for Trp (5.69 M* cm™) and Tyr (1.28 M* cm™) residues (Anal.
Biochem. 182, 319-326).)

Dilution and Mixing Steps: Total Reaction-Voums.: 100 pL
1. 2X inhibitor dilutions in buffer A(66.7 mM Na-Acetate, pH 4.5, 0.0667%
CHAPS) are prepared,

2, 4Xenzyme dilution in buffer A(66.7 mM Na-Acetate, pH 4.5, 0.0667%
CHAPS) are prepared,

3. 100 puM substrate dilution in 1X PBS, 50 yL 2X Inhibitor and 25 pl. 100 M
substrate are added to each well of 86-well plate (from DYNEX Technologies, VWR
# 11311-046), then immediately 25 uL 4X enzyme Is added to the inhibitor and
substrate mixer and the fluorescence readings are initiated.

Elyoresconce Readings: Readings at A. 320 nm, A, 420 nm are taken
every 40-sec for 30 min at room temperature and o determine the iinear slope for
substrate cleavage rate (v)). '

Analysis of calculation of % Inhibition: % lnhibition = 100 * (1- vi/ va)

v, = substrate cleavage rate In the presenee of Inhibitor,
vo = Substrate cleavage rate in the absence of inhibitor)
ICsy Determination:

% Inhibitlon = ((B * ICs") + (100 * k")) / (IC&x"+ L"),

The data obtained are shown on Table VI.
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A = 0.01uM-0.10uM

8 = 0.11pM-1.00uM

C =>1.00uM
| = >100-fold selectivity
Il = 10-100-fokd selectivity

Il = <10-fold salectivity
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Table
— G .
Ex.
_No. _BACE1 _BACE1/BACE2 .
136A A ' I
137A c m
1378 A I
138A A I
1388 Cc 1]
138A A |
139B B m
140 A |
141 A !

142A c ]

1428 A "

143A c 1}

1438 A |
144 B !
145 A i

Results and Digcugsion;
5 As can be seen from the data shown on Table VI hereinabove, the

compounds of the invention are potent and selective inhibitors of BACE1.
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What is clalmed Is:

1. A compound of formula |

Rr(:? W

wherein W is CO, CS or CH,;
Xis N, NO or CRyp;
Y is N, NO or CRys;
Z ls N, NO or CRy, with the proviso that no more than two of X, Y or Z may
10 be N or NO;
R, and R; are sach independently H, CORx, CO;Rz or an optionally
substituted C.-C,alky! group;
Rs Is H, OR;; or a C;-Cealkyl, Ci-Cehaloalkyl, Cr-Cealkenyl, Cr-Cealkynyi, ®
C3-Cycycloalkyl or aryl{C+-Ce)alkyl group each optionally substituted;
15 R, and R; are each indapandently H, halogen, NO;, CN, OR,, NRyRygor a
C,-Cealkyl, C,-Cohaloalkyl, C-Cealkenyl, C-Cealkynyl or
Cs-Cycycioalkyl group sach aptionally substituted or when attached to
adjacent carbon atoms R, and Rs may be taken together with the
atoms to which they are attached to form an optionally substituted 5-
20 to 7-membered ring optionally containing one or two heteroatoms
selected from O, Nor S;
Rs. Rz, Ra, Rg, R, Ryy and Rypare each independently H, halogen, NO,, CN,
ORyq, NRy7R1s Or @ C-Cealkyl, C,-Cghaloalkyl, C,-Cealkenyi,
Cr-Cealkynyl or C5-Cecycioaliyl group each optionally substituted;
25 nisOor1;
Is a single bond when n is 0 or a double bond whennis 1;
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Rz, R1a, Ry, Rao'and Ry are each independently H or a C,-Cealkyl, Cy-
Cshaloalkyl, CrCealkenyt, C-Cealkynyl, Cs-Cscycioalkyl or aryl group
each optionally substituted; and

Rus. Ris. Ri7 and Ry, are each independently H or C-C.alkyl; or

a tautomer thereof, a sterecisomer theraof or a pharmaceutically acceptable salt
thereof.

2. The compound according to claim 1 wherein W is CO.

3. The compound according to claim 1 or 2, wherein R, and R; are H
and R, Is C,-C, alkyl.

4, The compound according to claim 1, 2 or 3, wherein n is 1.

5. The compound according to any one of claims 1, 2, 3 and 4 wherein
Formula has the structure la

Re. P2

| ’S_Nﬁ
X~ (Rl

' R.j: \,‘:
(1)

‘6. The compound according to claim wherein formula | has the structure
1]
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7. The compound according to claim 8 wherein R; is methyl.

8. The compound according to claim 7 wherein Y is CR,, and R, and R,
are H.

9. The compound according to claim 1 selected from the group
10 conslsting of:
2¢ﬁﬂn&5—(+ﬂmm—3-pyﬁmldiw5—ylphenyl}5{+mﬁoxy—3mmybheny|}3-mw
3,5-dihydro-4H-imidazol-4-one;
(SSrZ-amlno-&[HZ-ﬂuomwﬁdws-vl)phﬂw-s-(*memxv-a-mmybhean- @
methyl-3,5-dihydro-4H-imidazol-4-one;
15  2-amino-5{4-methoxy-3-methylphenyl)-3-methyl-5~(3-pyrimidin-5-yiphenyl)-3,5-
dihydro-4H-imidazol-4-ones;
(58)-2-amino-5-(4-methoxy-3-methyiphenyl)-3-methyl-5-(3-pyrimidin-5-ylphanyl)-3,5-
dihydro-4H-imidazol-4-one;
(5R)-2-amino-5-(4-fluoro-3-pyrimidin-5-yiphenyl)-3-methyl-5-J4-
20 (trifiuvoromethoxy)phenyl]-3,5-dihydro-4H-imidazol-4-one;
442-amino-4-(4-methoxy-3-methyiphenyl)-1-methyl-5-axo-4,5-dihydro-1H-imidazol-4-
yi}-2-pyridin-3-yibenzonitrile;
2-amino-5-(4-methoxy-3-methylphenyl)-3-methyl-5-{4-methyl-3-pyridin-3-yiphenyi)-
3,5-dihydro-4 H-imidazol-4-one;
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2-amino-§-{4-methoxy-3-{trifluoromethyi)phenyl]-3-methyl-S-(3-pyridin-3-yiphenyl)-

3,5-dIhydro-4 H-imidazol-4-one;
2-amino-3-ethyt-5-(4-methoxy-3-methylphenyl)-5-(3-pyridin-3-yiphenyl)-3,5-dihydro-
4 H-imidazol-4-one;
2-amino-5-(4-methoxy-3-methylphenyl)-3-methyl-5-(3-pyrazin-2-yiphenyl)-3,5-
dihydro-4H-imidazol-4-one;
2-amino-3-methy}-5-(3-pyrimidin-2-yiphenyt)-5-{4-{triflucromethoxy)phenyl}-3:5-
dihydro-4H-imidazol-4-one;
2-amino-5-(4—hydroxy-:f-rnelhylphanyl)-s-mamyl-s-(s-pyridin13-ylphenyi)-3.5-dihydro-
4H-imidazol-4-one;
2-amino-5-[4-methoxy-3-(trifluoromethyl)phenyl]-3-methyl-5-(3-pyrazin-2-yiphenyl)-
3,5-dihydro-4H-imidazol-4-one; '
(5R)-2-amino-5-(4-methoxy-3-methyiphenyl)-3-methyl-5~(3-pyrimidin-5-yiphenyt)-3,5-
dihydro-4H-imidazol-4-one; -
2-amino-5-4-methoxy-3-methyiphenyl)-3-methyl-5-(3-pyridin-3-yiphenyl)-3,5-dihydro-
4H-imidazol-4-one;
2-amino-5-(3,4-diethoxyphenyl)-3-methyl-5-(3-pyridin-3-yiphenyl)-3,5-dihydro-4H-
imidazol-4-one;

'2-amino-5-(3 4-dimethaxyphenyl)-3-methyl-5-(3-pyridin-3-yiphenyl)-3,5-dlhydro-4H-

imidazol-4-one;

2-amino-5-(3-cyclopentyl-4-methoxyphenyl)-3-methyt-5-(3-pyridin-3-ylphenyl)-3, 5-
dihydro-4H-imidazol-4-one;

2-amino-5-{4-methoxy-3-propoxyphenyl)-3-methyi-5-(3-pyridin-3-yiphenyl)-3,5-
dihydro-4H-imidazol-4-one;

2-ammo-543—bubxy44nehoxyphenyl}3—meﬂwl—5{3—pyndm—3—ylphenyl)-3 5-dlhydro-
4H-imidazol-4-one;

2-amino-5-(3-isopropoxy-4-methoxyphenyl)-3-methyl-5-(3-pyridin-3-yiphenyl)-3,5-
dihydro-4H-imidazol-4-one;

2-amino-5-(1, a-benzodlonol-s-yl)-s-memyl-s-(s-pyrldln-a-ylphenyl)-a S-dihydro-4H-
imidazol-4-one;

2-amino-5-(2,3-dihydro-1-benzofuran-5-yi)-3-methyi-5-(3-pyridin-3-yiphenyl)-3,5-
dihydro-4H-imidazol-4-one;

&



NNINYg

WO 2006/009633 PCT/US2003020720

10

15

20

25

30

2-amino-S-{3-{cyclopentyloxy)-4-methoxyphenyf}-3-methyl-5-(3-pyridin-3-yiphenyl)-
3,5-dihydro-4H-imidazol-4-one;
54{2-amino-1-methyl-5-oxo-4-{3-pyridin-3-yiphenyl)-4,5-dihydro-1H-imidazol-4-yi}-2-
methoxybenzonitrile;
2-amino-5-(3-fluoro-4-methoxyphenyl)-3-methyl-5-(3-pyridin-3-yiphenyt)-3,5-dihydro-
4H-midazol-4-one;
2-amino-5+(2,3-dihydro-1,4-banzodioxin-6-yi)-3-methyl-5-(3-pyridin-3-yiphenyl)-3,5-
dihydro-4H-imidazol-4-one;
2-amino-5-(3-chioro-4-methoxyphenyl)-3-methyl-5-(3-pyridin-3-yiphenyl)-3,5-dihydro-
4H-imidazol-4-one;
2-amino-3-methyl-5-(3-pyridin-3-yiphenyt)-5-(3,4,5-trimethoxyphenyl)-3,5-dihydro-4H-
imidazol-4-one; .
2-amino-5-(4-methoxy-3-methylphenyl)-3-methyi-5-(3-pyridin-4-yiphenyi)-3,5-dlhydro-
4H-imidazol-4-one;
2-amino-5-(3-ethoxy-4-msthoxyphenyi)-3-methyl-5-(3-pyridin-3-yliphenyl)-3,5-dihydro-
4H-imidazol-4-one;

2-amino-3-methyl-5-(3-pyridin-3-yiphenyl)-5-{4-{trifluoromethoxy)phenyi}-3,.5-dihydro-
4H-imidazoi-4-one;

2-amino-3-methyt-5-(3-pyridin-3-yiphenyl)-5-{(4-trifluoromethoxy-3-
trifluocromethyl)phenyi}-3,5-dihydro-4H-imidazol-4-one;

2-amino-5-(3,4-diethoxyphenyl)-5-{4-flucro-3-pyridin-3-yiphenyl)-3-methy}-3,5-
dihydro-4H-imidazol-4-one;

2-amino-5-(3-chloro-4-trifluoromethoxyphenyl)-5-(4-fitioro-3-pyridin-3-yiphenyl)-3-
methy}-3,5-dihydro-4H-imidazol-4-one;

a tautomer thereof; a sterecisomer thereaf; and

a pharmaceutically acceptable sait theracf.

10. A method for the treatment, prevention or amelioration of a disease or
disorder characterized by elevated f-amyloid daposits or B-amyloid leveis in a patient
which comprises providing said patient with a therapeutically effective amount of a
compound as claimed in any one of claims 110 9.
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11.  The method according to claim 10 wherein said disease or disorder Is
selected from the group consisting of Alzheimer's disease; mild cognitive impairment
Down’s syndrome; hereditary cerebral hemorrhage with amyloidosis of the Dutch
type; cerebral amyloid angiopathy; and degenerative dementia.

12. The method according to clalm 11 wherein said disease is Alzhelmer’s
disease.

13. A phamaceutical composition which comprises a pharmaceutically
10 acceptable carrier and an effective amount of a compound as claimed in any one of
claims 110 8.
14. A process for the preparation of a compound of formula |

e

15 1))
wherein W is CO, CS or CHy;
Xis N, NO or CRyp;
Y is N, NO orCRyy; _
Zis N, NO or CRy with the proviso that no more than two of X, Y or Z may
20 be N or NO; ' : ,
R, and R; are each indepandently H, CORz9, CO;Rz; or an optionally
substituted C,-C,alky! group;
Rais H, ORy2 or a Cy-Cealkyl, Ci-Cshaloalkyt, C-Cealkenyl, C-Ceatkynyl,
CsCacycloalkyl or aryl(C,-Cs)alkyl group each optionally substituted:;
25 R. and R; are each independently H, halogen, NO;, CN, OR,3, NRyRs or a
C,-GCealkyl, C,-Cohaloalkyl, C-Cealkenyl, C-Cealkynyl or
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Cs-Cacycioalkyl group each optionally substituted or when attached to
adjacent carbon atoms R, and Rs may be taken together with the
atoms to which they are attached to form an optionally substituted 5-
to 7-membered ring optionally contalning one or two hetercatoms

5 selected from O,Nor S; _

Ra, Ry, R, Re, Ri0, Ryy and Ryg ara each indepandently H, halogen, NO», CN,
ORys. NRy7R; Or 8 Cy-Coalkyl, Cy-Cohaloalkyl, C-Coalkenyl,
Cr-Cealkynyl or Cy-Cscycioalkyl group each optionally substituted;

nisOor1;

——— s asingle bond when n is 0 or a doubie bond when n is 1;

Ri2, Ria, Ris. R2o and Ry, are each independently H or a C,-Cealkyl, C;-
Cshaloalkyl, C-Cealkenyl, Cr-Coalkynyl, Cy-Cocycloalkyl or aryl group
each optionally substituted; and

Ri4. Ris, Ry7 and R,; are each independently H or C,-C,alkyl

15 which process comprises reacting a compound of formula Il

10

R'\ JR:

an

wherein Hal is Cl or Br and R,, Ry, Ry. R, Rs, R and R; are as described for formula
20 | hereinabove with a compound of formula (I}
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wherein Q Is B(OH)z, Sn(nBu); or Sn(CH,)y and X, Y, Z, Ry, Ry and n are as - _
described for formula | hereinabove in the presence of a palladium catalyst optionally
in the presence of a solvent.

- ) 15. Useofacompoundasdaimadlnanyoneofdaimﬂtosforihe
5  manufacture of a medicament for the treatment, prevention or amelioration of a

disease or disorder charactarized by'elovate_d B-amyloud deposits or B-amyloid levels
in a patient '

-83-



AM101475

W lln1:}9/’

DERIVADOS DE AMINO-5,5-DIFENILIMIDAZOLONA PARA

LA INHIBICION DE S-SECRETASA

ANTECEDENTES DE LA INVENCION

La enfermedad de Alzheimer (AD), una enfermedad degenerativa
progresiva del cerebro principalmente asociada con la edad, es un
problema de salud serio. Clinicamente, la AD se caracteriza por
la pérdida de la memoria, cognicibén, razonamiento, juicio, vy
orientacién. También afectadas, en la medida en que progresa la
enfermedad, estdn las capacidades motoras, gensorial, Y
lingtiistica hasta que ocurre el dafio global de las mGltiples
funciones cognitivas. Estas pérdidas cognitivas tienen 1lugar
gradualmente, pero tipicamente conducen a un dafio severo y a la
eventual muerte en 4-12 afios. Los pacientes con AD despliegan los
caracteristicos depbsitos de g-amiloide en el cerebro y en los
vasos sanguineos cerebrales (angiopatfia pf-amiloide) asi como
también los enmarafiamientos neurofibrilares. Las placas
amiloidogénicas y la angiopatia amiloide vascular también
caracterizan los cerebros de los pacientes con Trisomia 21
(Sindrome de Down), Hemorragia Cerebral Hereditaria con
Amiloidosis del tipo Holandés (HCHWA-D), Yy otros trastornos
neurodegenerativos. Los enmarafiamientos neurofibrilares también

ocurren en otros trastornos gque inducen demencia.

La familia de las proteinas conocida como f-amiloide se cree
que es la causa de la patologia y la posterior declinacién
cognitiva en la enfermedad de Alzheimer. El1 procesamiento

proteolitico de la proteina precursora amiloide (APP) genera el

A
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péptido amiloide f (A-beta); especificamente, el A-beta es
producido mediante el clivaje del APP en el terminal N mediante
f-secretasa y en el terminal C mediante una o mis ¥y-secretasas.
La actividad de la enzima aspartilo proteasa, o de la enzima B-
secretasa (BACE), se correlaciona directamente con la generacién
del péptido A-beta proveniente del APP (Sinha, et al, Nature,
1959, 402, 537-540). Loa crecientes estudios indican que 1la
inhibicién de la enzima f-secretasa, inhibe la produccién del
péptido A-beta. La inhibicién de la §-secretasa y la consecuente
disminucién del péptido A-beta pueden conducir a la reduccidn de
los depbdsitos f-amiloide en el cerebro y en loe nivelea §-
amiloide en los vasos sanguineos cerebrales y a un tratamiento

efectivo de una enfermedad o trastorno originado de esta forma.

Por lo tanto, es un objeto de esta invenciédn suminiatrar
compuestos que son inhibidores de la f-secretasa y son Gtiles
como agentes terapéuticos en el tratamiento, prevencién o
mejoramiento de una enfermedad o trastorno caracterizado por los
elevados depSsitos de f-amiloide o nivelee de f-amiloide en un

paciente.

Ee otro objeto de esta invencién suministrar métodos
terapéuticos y composiciones farmacéuticas Gtiles para el
tratamiento, prevencién o mejoramiento de una enfermedad o
trastorno caracterizado por los elevados depésitos de f-amiloide

o niveles de f-amiloide en un paciente.
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Ry Y R; son cada uno independientemente H, halégeno, NO;, CN,
OR13, NRij4R;s 0 un grupo alquilo C;-C¢, halocalquilo C;-

Cs, alquenilo C3-C¢, alquinilo C3-C¢ © cicloalquilo

C3;-Cy cada uno opcionalmente sustituido o cuando se

unen a atomos de carbono adyacente R; y Rs; pueden ser

tomados juntos con los &tomos a los cuales ellos

estéin unidos para formar un anillo de 5 a 7 miembros
opcionalmente sustituido gue contiene opcionalmente

uno o dos heteroitomos seleccionados de O, N o §;

R¢, R7, Ra, Ry, Rip, Ri1 Y Ris son cada uno independientemente
H, halégeno, NO;, CN, OR;s, NR;;R;3 o un grupo algquilo
C1-Cs, haloalquilo C,-C¢, alquenilo C3-C¢, algquinilo
Ca-Cs O cicloalquilo Ci-Cp cada uno opcionalmente

pustituido;

nesool;

------- es un enlace simple cuando n es 0 o un doble enlace

cuando n es 1;

Riz, Ri1a, Ris, Rao Y R21 son cada uno independientemente H o un
grupo alquilo C;-C¢, haloalquilo C;-C¢, alquenilo C;z-
Csé, alquinilo C;-C¢, cicloalquilo C;-Cs © arilo cada

unc opcionalmente sustituido; y

Rie, Ris: Ri7 Y Rie 80n cada uno independientemente H o alquilo
Ci-C4, ©
Un tautdémero de é&stos, un estereoisfSmero de éstos © una sal

farmacéuticamente aceptable de éstos.
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La presente invencién también suministra métodos
terapéuticos y composiciones farmacéuticas Gtiles para el
tratamiento, prevencién o mejoramiento de una enfermedad o
trastornos caracterizados por depésitos crecientes de f-amiloide

o por niveles crecientes de f-amiloide en el paciente.

DESCRIPCION DETALLADA DE LA INVENCION

La enfermedad de Alzheimer (AD) ee una enfermedad
degenerativa mayor del cerebro que presenta clinicamente pérdida
progresiva de la memoria, cognicién, razonamiento, juicio vy
estabilidad emocional y gradualmente conduce a un profundo
deterioro mental y la muerte. La causa exacta del AD es
deaconocida, pero la evidencia creciente indica que el péptido
beta amiloide (A-beta) juega un papel central en la patogénesis
de la enfermedad. (D. B. Schenk; R. E. Rydel et al, Journal of
Medicinal Chemistry, 1995, 21,4141 y D. J. Selkoe, Physiology
Review, 2001, B81,741). Los pacientes con AD exhiben marcadoresa
neuropatolégicos caracteristicos tales como placas neuriticas (y
en angiopatia f-amiloide, los depbsitos en los vasos sanguineos
cerebrales) asi como también los enmarafiamientos neurofibrilares
detectadoe en el cerebro en la autopsia. El A-beta es el
componente mayor de las placas neuriticas en los cerebros AD.
Ademés, los depbsitos f-amiloide y la angiopatia pB-amiloide
vascular también caracteriza individuos con Sindrome de Down,
Hemorragia Cerebral Hereditaria con Amiloidoeis del tipo Holandés
y otros trastornos neurodegenerativos y que inducen demencia. La

sobre expresién de la proteina precursora amiloide (APP), altera
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el clivaje del APP al A-beta o una disminucién en el espacio de
A-beta de un cerebro de paciente puede incrementar los niveles de
formas solubles o fibrilares de A-beta en el cerebro. La enzima
de clivaje APP de sitio 8, BACEl, también denominada memapsin-2 o
Aep-2, Be identific6 en 1999 (R. Vassar, B. D. Bennett, et al,
Nature, 1999, 402, 537). El BACEl es una proteasa aspértica unida
a membrana con todas las propiedades funcionales conocidas y las
caracteristicas de la f-secretasa. Paralelo al BACEl, una segunda
aspartilo proteasa hom&loga denominada BACE2 se encontrd gque
tiene actividad de pB-Becretasa in vitro. Loe inhibidorea no
relacionados con sustrato, no péptido, de bajo peso molecular del
BACEl o la f-secretasa son seriamente vistas ambas como una ayuda
en el estudio de la enzima f-secretasa Yy como agentes

terapéuticos potenciales.

Sorprendentemente, se ha encontrado que 1los compuestos
amino-5,5-difenilimidazolona, -imidazotiona y -imidazol de f&6rmula
I demuestran la inhibicién de g-secretasa y la inhibicién
selectiva de BACEl. Ventajosamente, dichos compuestos se pueden
utilizar como agentes terapéuticos efectivos para el tratamiento,
prevencién o© mejoramiento de una enfermedad o© trastornos
caracterizados por depésitos de pfF-amiloide o niveles de §-
amiloide elevados en un paciente. De acuerdo con esto, la

presente invencién suministra un compuesto de f6rmula I
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En donde W es CO, CS o CHj;

X es N,
Y esa N,

Z es N,

Ri ¥ R;

R; eB

R, YRS

NO o CRjp;
NO o CR;i1;
NO © CR,;y con la condicién de que no més de dos de X,

Y o Z puedan ser N o NO;

son cada uno independientemente H, CORjzs, COaRz;; © un

grupo alquilo C;-C4 opcionalmente sustituido;

H, OR;; © un grupo alquilo C;-C¢, haloalquilo C,-Cg,

alquenilo C3-C¢, alquinilo C;-C¢, cicloalquilo C3-Cs,
o arilo (C;-C¢} algquilo cada uno opcionalmente
sustituido;

son cada uno independientemente H, hal&geno, NO;, CN,
ORj3, NR;4R;5 © un grupo alquilo C;-Cg, halecalquilo C,-
Cs, algquenilo C3-Cg, alquinilo C3-C¢ o cicloalquilo
C3-Cg cada uno opcionalmente sustituido © cuando se
unen a atomos de carbono adyacente Ry y R; pueden ser
tomados juntos con los &tomos a los cuales ellos
estén unidoe para formar un anillo de 5 a 7 miembros
opcionalmente sustituido que contiene opcionalmente

uno o dos heteroitomos seleccionados de O, N o S;

Zh
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Rg, R7, Ra, Rs, Rio, R11 Y Ry son cada uno independientemente
H, halbégeno, NOz, CN, OR;s, NR;;R;y O un grupo alquilo
C1-Cs, haloalquilo C;-C¢, alquenilo C;-Cg, alquinilo
Cz3-C¢ © cicloalquilo C3-Cy cada uno opcionalmente

suatituido;

nes 0o01;
------- es un enlace simple cuando n es 0 o un doble enlace

cuando n es 1;

Ria, Ria, Rig, Rae Y Ra1 Bon cada uno independientemente H o un
grupo alquilo C;-Cg, haloalquilo C3;-Cs, alquenilo Cj;-
C¢, alquinilo C3-C¢, cicloalquilo C3-Cy o arilo cada

uno opcionalmente sustituido; y

Ri4, Ris: Ri7 ¥ Rig son cada uno independientemente H o alquilo
C1-C.|, O
Un tautémero de éstos, un estereoisédmero de é&éstos o0 una sal

farmacéuticamente aceptable de éstos.

X es N, NO o CRyp; preferiblemente N o CRyp. Y es N, NO o
CR;;; preferiblemente CR;;. Z es N, NO o CR,y; preferiblemente
CRys. El simbolo n es 0 o 1, preferiblemente 1. Rg, R;, Ra, Ry,
Rig, Ri1 Y Ry son cada uno independientemente H, halbégeno, NO,,
CN, OR;g, NR;2R;p © un grupo alquilo C;-Cs, haloalquilo C;-Cg,
alquenilo C;-Cg¢, alquinilo C;-C¢, © cicloalquilo C;-Cy, cada uno
opcionalmente sustituido; preferiblemente H, halb6geno, alquilo
C1-C4 o alcoxi C;-C,. El anillo que contiene X, Y y Z sustituye el

grupo fenilo, preferiblemente en la posicién 3 de éste. E1
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miembro del anillo que contiene X, Y y Z que esta ligado al grupo

fenilo es preferiblemente el &tomo de carbono ligado a Y y Z.

Ri1 Y Rz son cada uno independientemente H, CORj9, CO3Ra; © un
grupo alquilo C;-Cq opcicnalmente sustituido; preferiblemente H o
un grupo alquilo C1-Cy opcionalmente sustituido; mis
preferiblemente H, un grupo alquilo C;-Cy © un grupo halocalquilo

C,-C4; ventajosamente H.
W es preferiblemente CO.

R; Y Rs son cada uno independientemente H, haldgenc, NOz;, CN,
OR;3, NRj4Ris 0 un grupo alquilo C;-Cg, haloalquilo C;-Cg, algquenilo
Ca2-Cs, alquinilo Ca-Cs, o cicloalquilo C3-Cs, cada uno
opcionalmente sustituido o cuando esta unido a &tomos de carbono
adyacentes R; Yy Rs pueden ser tomados junto con loe &tomos a los
cuales ellos estén unidos para formar un anilleoc de 5 a 7 miembros
opcionalmente sustituido que contiene uno o dos heteroitomos
seleccionados de O, N o S. Preferiblemente R, y Rs; son cada uno
independientemente H, halSgeno, CN, OR;3; o un grupo alquilo C;-Cg,
haloalquilo C;-Cg¢, © cicloalquilo C;3-Cs, cada uno opcionalmente
sustituido o, cuando estén unidos a &tomos de carbono adyacentes,
Rs ¥ Rs pueden ser tomados juntos con dichos &tomos de carbono
adyacente para formar un anillo de 5 a 7 miembros opcionalmente
sustituido que contiene opcionalmente uno o dos heteroidtomos
seleccionados de O, N o S, el anilleo contiene preferiblemente dos
dtomos de oxigeno como hetero&tomos. Més preferiblemente R, Y Rs
son cada uno independientemente H, halSgeno, CN, OR;;, o un grupo

alquilo C;-C¢, halocalquilo C;-C¢, © cicloalquilo Cia-Cy, ©, cuando
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est&n unidos a los &tomos de carbono adyacentes, Ry y Rs pueden
ser tomados juntos con dichos &tomos de carbono adyacentes para
formar un anillo de 5 a 7 miembros que contiene opcionalmente uno
o dos heterodtomos seleccionados de O, N o S, siendo el anillo
cpcionalmente sustituido por 1, 2 o 3 &tomoe de halbgeno.
Ventajosamente, al menos uno de R, ¥y Rs e8 OR;3 © Ry ¥ Rs cuando se
toman juntos representan un radical divalente que es un radical
metilenodioxi o etilenodioxi opcionalmente sustituido por uno o
mis &tomos de halégeno. R;3 e H o un grupo alquilo C;-Cg,
haloalgquilo €;-C¢, alquenilo C;-C¢, algquinilo C3-C¢, cicloalquilo
C3-Cs 0 arilo cada uno opcionalmente sustituido; preferiblemente
alquilo C;-C¢ sustituide por 0, 1, 2, o 3 sustituyentes

independientemente seleccionados de &tomos de halégeno, grupos

nitro, ciano, tiocianato, cianato, hidroxilo, alquilo,
halocalquilo, alcoxi, haloalcoxi, amino, alquilamino,
dialquilamino, formilo, alcoxicarbonilo, carboxilo,
alcoxicarbonilo, alcanoilo, alcanoiloxi, algquiltio,
alquilsulfinilo, alquilsulfonilo, carbamoilo, alquilamido,

fenilo, fenoxi, bencilo, benciloxi, heterociclilo y cicloalquilo.

Como se utiliza en la especificaci6n y reivindicaciones, el
término halSgeno designa F, Cl, Br o© I y el término
ciclohetercalquilo designa un sistema de anillo cicloalquilo de
cinco a siete miembros que contiene 1 o 2 heterodtomos, gque
pueden ser iguales o diferentes, seleccionados de N, O o § y que
contiene opcionalmente un doble enlace. Ejemplos de sistemas de
anillos ciclohetercalquilo incluidose en el término como sge

designé aqui son los siguientes anillos en donde X; es NR, O o S;
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vy R ee H o un sustituyente opcional como 8e describe a

continuacidn:

X X X X
= X,
0 VO G

De manera similar, como se utiliza en la especificacién y
reivindicacionea, el término hetercarilo designa un sistema de
anillo aromidtico de cinco a diez miembros que contiene 1, 2 o 3
heterodtomos, que pueden ser iguales o diferentes, Belecciocnados
de N, O o S. Tales sistemas de anillo heteroarilo incluyen
pirrolilo, azolilo, oxazolilo, tiazolilo, imidazolilo, furilo,
tienilo, quinolinilo, isoquinolinilo, indolilo, benzotienilo,
benzofuranilo, benzisoxazolilo o similares. El1 término arilo
designa un sistema de anillo aromitico carbociclico tal como
fenilo, naftilo, antracenilo o egimilar. El1 término aril(C;-
Cilalquilo designa un grupo arilo como se definié anteriormente
unido a un grupo alquilo C;-C¢ que puede ser recto o ramificado.
Dichos grupos aril(C;-Cs)alquilo incluye Dbencilo, fenetilo,
nafcilmetilo, o similares. El término haloalquilo como se utiliza
aquf designa un grupo CpHaz,1 que tiene de uno a 2n+l &tomos de
halSégeno que pueden ser iguales o diferentee y el término
haloalcoxi como se utiliza aqui designa un grupo OCpHan,1 Qque
tiene de uno a 2n+l1 &tomos de halSgeno que pueden ser iguales o
diferentes. Preferiblemente el término haloalquilo designa CF; y

el término haloalcoxi designa OCF;.
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En la especificacién y reivindicaciones, cuando los términos
alquilo C;-C¢, alquenilo C;-C¢, alquinilo C;-Cg, cicleoalquilo Cj-
CsCq, cicloheterocalquilo, arilo, aril(C,-Cy)alquilo o hetercarilo
son designados como siendo opcionalmente sustituidos, los grupos
sustituidos que estidn opcionalmente presentes pueden ser uno o
mis de aquellos empleados de costumbre en el desarrollo de
compuestos farmacéuticos o la modificacién de tales compuestos
para influenciar 8su estructura/actividad, persistencia,
absorcién, estabilidad u otra propiedad benéfica. Ejemplos
especificos de tales sustituyentes incluyen &tomos de halSgeno,
grupos nitro, c¢iano, tiocianato, cianato, hidroxilo, alquilo,
haloalquilo, alcoxi, haloalcoxi, amino, alquilamino,
dialquilamino, formilo, alcoxicarbonilo, carboxilo, alcancilo,
alquiltio, alquilsulfinilo, alquilsulfonilo, carbamoilo,
alquilamido, fenilo, fenoxi, bencile, benciloxi, heterociclilec o
cicloalquilo, preferiblemente &dtomos de halSgeno o grupos alguilo
inferior o alcoxi inferior. Tipicamente, 0-3 sustituyentes pueden
estar presentes. Cuando cualquiera de 1loe sustituyentes
precedente representa o contiene un grupo sustituyente alquilo,
este puede ser lineal o ramificado y puede contener hasta 12,
preferiblemente hasta 6, mis preferiblemente hasta 4 &atomos de

carbono.

Las sales farmac&uticamente aceptables pueden ser cualquier
sal de adicién de &cido formada por un compuesto de f£6rmula I y
un dcido farmacéuticamente aceptable tal como &cido fosférico,

sulfirico, clorhidrico, bromhidrico, citrico, maleico, maldénico,
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mandélico, succinico, fumérico, acético, l&ctico, nitrico,

sulfénico, p-tolueno sulfénico, metanosulfénico o similares.

Los compuestos de la invencién incluyen amidas, é&steres,
carbamatos u otras formas de pro-droga convencionales, que en
general, son derivados funcionales de 1los compuestos de la
invencién y que son féicilmente convertidas en la porcién activa
inventiva in vivo. Correspondientemente, el método de la
invencién abarca el tratamiento de varias condiciones descritas
anteriormente con un compuesto de f6rmula I © con un compuesto
que no esta especificamente descrito pero el cual, luego de
administracién, se convierte a un compuesto de f6rmula I in vivo.
También se incluyen metabolitos de los compuestos de la presente
invencién definidos como especies activas producidas luego de la

introduccién de estos compuestos en un sistema biolégico.

Los compuestos de la invencién pueden existir como uno o més
tautémeros. Un experto en la técnica reconocerda que 1los
compuestos de f6rmula I pueden existir como el tautSmero It como

se muestra adelante.
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Los tautémeros a menudo existen en equilibrio uno con el
otro. Comc estos tautémeros se interconvierten bajo condiciones
ambientales y fisiol&6gicas, ellos suminiptran los mismos efectos
biol6gicos Gtiles. La presente invencién incluye mezclas de tales
tautémeros asi como también los tautdmeros individuales de 1la

Férmula I y Férmula It.

Los compuestos de la invencién pueden contener uno © mAas
dtomos de carbono asimétrico o uno o mie centros asimétricos
(quirales) y pueden dar origen asi a isfmeros y diaestereSmeros
6pticoa. Asi, la invencién incluye tales isfmeros &pticos y
diaesterebmeros; asi como también estéreoisbmeros
enantioméricamente puros racémicos y resueltos; asi como también
otras mezclas de los estereoisSmeros R y S. Un experto en la
técnica apreciarf que un estereoisémero puede ser mis activo o
puede exhibir efectos benéficos cuando se enriguece con relacién
a otro u otros estereoisbmeros o cuando se separan del otro u
otros esterecisémeros. Adicionalmente, el experto sabe como
separar, enriquecer o preparar selectivamente dichos
esterecisbmeros. De acuerdo con esto, la presente invencién
comprende compuestos de FSrmula I, los estereoisSmeros de éstos,
los tautémeros de éstos y las sales farmacéuticamente aceptables
de éstos. Los compuestos de la invencifin pueden estar presentes
como una mezcla de estereocisfmeros, estereocisSmeros individuales,

o como una forma Spticamente activa o enantioméricamente pura.

Loa compuestos preferidos de la invencifn son agquellos
compuestos de férmula I en donde W es CO. Otro grupo de

compuestos preferidos de la invencién son aquellos compuestos de

4\
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f6rmula I en donde R; vy Rz son H y R; es alquilo C;-C,. También
preferidos son aquellos compuestos de f6rmula I en donde n es 1.
Un grupo adicional de los compuestos preferidos de la invencién
son aquellos compuestos de formula I en donde el anillo
hetercarilo de 5 miembros o 6 miembros que contiene nitrégeno
esta unido al anillo de fenilo en la posici6n 3 del anillo de
fenilo; este grupo preferido de compuestos de férmula I Be
designa en la especificacién y reivindicaciones como f&rmula Ia.

El compuesto de f6érmula Ia se muestra adelante.

Los compuestos mie preferidos de la invencifn son aquellos
compuestos de férmula Ia en donde el anillo de heterocarilo gque
contiene nitré6geno es un anillo de 6 miembros y esta unido al
anillo de fenilo en la posicifn 3 de dicho anilleo hetercarilo;
este grupo mids preferido de compuestos de f6rmula I se designa en
la especificaci6n y reivindicaciones como f6rmula Ib. La f&6rmula

Ib Be muestra adelante.
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Otro grupo de compuestos mds preferidos de la invencifn son
aquellos compuestos de f6rmula Ib en donde R; es metilo. Un grupo
adicional de compuestos més preferidos de 1la invencién son
aquellos compuestos de fSrmula Ib en donde Y es CRy; Ry ¥ Ry son

H; Yy R; es metilo.

Ejemplos de compuestos preferidos de f6rmula I incluyen:

2-amino-5- (4-fluoro-3-pirimidin-5-ilfenil) -5~ (4-metoxi-3-

metilfenil)-3-metil-3,5-dihidro-4H-imidazol-4-ona;

(58) -2-amino-5-[3- (2-fluoropiridin-3-il) fenil] -5- (4-metoxi-3-

metilfenil)-3-metil-3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- (4-metoxi-3-metilfenil) -3-metil-5- (3-pirimidin-5-

ilfenil)-3,5- dihidro-4H-imidazol-4-ona;

(58) -2-amino-5- (4-metoxi-3-metilfenil) -3-metil-5- (3-pirimidin-5-

ilfenil)-3,5- dihidro-4H-imidazol-4-ona;
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(5R) -2-amino-5- (4-fluoro-3-pirimidin-5-ilfenil) -3-metil-5-[4-

{trifluorometoxi) fenil] -3,5-dihidro-4H~imidazol-4-ona;

4-[2-amino-4- (4-metoxi-3-metilfenil)-l1-metil-5-0oxo-4,5-dihidro-

1H-imidazol-4-il] -2-piridin-3-ilbenzonitrilo;

2-amino-5- (4-metoxi-3-metilfenil)-3-metil-5-(4-metil-3-piridin-3-

ilfenil)-3,5-dihidro-4E-imidazol-4-ona;

2-amino-5-[4-metoxi-3- (trifluorometil) fenil] -3-metil-5-(3-

piridin-3-ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-3-etil-5-(4-metoxi-3-metilfenil)-5- (3-piridin-3-ilfenil) -

3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- (4-metoxi-3-metilfenil)-3-metil-5-(3-pirazin-2-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-3-metil-5- (3-pirimidin-2-ilfenil) -5-[4-

(trifluorometoxi) fenil] -3, 5-dihidro-4H-imidazol-4-ona;

2-amino-5- (4-hidroxi-3-metilfenil)-3-metil-5-(3-piridin-3-

ilfenil) -3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- [4-metoxi-3-{trifluorometil) fenil] -3-metil-5-(3-

pirazin-2-ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

(5R) -2-amino-5- (4-metoxi-3-metilfenil) -3-metil-5- (3-pirimidin-5-

ilfenil) -3,5-dihidro-4H-imidazol-4-ona;
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2-amino-5- (4-metoxi-3-metilfenil) -3-metil-5- (3-piridin-3-

ilfenil) -3,5-dihidro-4H-imidazol-4-ona;

2-amino-5-(3,4-dietoxifenil)-3-metil-5-(3-piridin-3-ilfenil)-3,5-

dihidro~4H-imidazol-4-ona;

2-amino-5- (3,4-dimetoxifenil) ~-3-metil-5-(3-piridin-3-ilfenil) -

3,5-dihidroc-4H-imidazol-4-ona;

2-amino-5-(3-ciclopentil-4-metoxifenil)-3-metil-5-(3-piridin-3-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- (4-metoxi-3-propoxifenil) -3-metil-5-{3-piridin-3-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- (3-butoxi-4-metoxifenil) -3-metil-5- (3-piridin-3-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- (3-isopropoxi-4-metoxifenil) -3-metil-5-(3-piridin-3-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-5-(1,3-benzodioxol-5-il) -3-metil-5-(3-piridin-3-ilfenil) -

3,5-dihidro-4H-imidazol-4-ona;

2-amino-5-(2,3-dihidro-1-benzofurano-5-il) -3-metil-5- (3-piridin-

3-ilfenil)-3,5-dihidro-4H-imidazol-4-ona;
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2-amino-5- [3- (ciclopentiloxi) -4-metoxifenil] -3-metil-5-(3-

piridin-3-ilfenil) -3,5-dihidro-4H-imidazol-4-ona;

5-[2-amino-1-metil-5-ox0-4- (3-piridin-3-ilfenil) -4,5-dihidro-1K-

imidazol-4-il] -2-metoxibezonitrilo;

2-amino-5- (3-fluoro-4-metoxifenil)-3-metil-5-(3-piridin-3-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-5-(2,3-dihidro-1,4-benzodioxin-6-il) -3-metil-5-(3-

piridin-3-ilfenil) -3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- (3-cloro-4-metoxifenil) -3-metil-5-(3-piridin-3-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-3-metil-5- (3-piridin-3-ilfenil)-5-(3,4,5-trimetoxifenil) -

3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- (4-metoxi-3-metilfenil)-3-metil-5- (3-piridin-4-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- (3-etoxi-4-metoxifenil) -3-metil-5- (3-piridin-3-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-3-metil-5- (3-piridin-3-ilfenil) -5-[4-

{trifluorometoxi) fenil] -3, 5-dihidro-4H-imidazol-4-ona;

2-amino-3-metii-5-(3-piridin-3-ilfeni1)-5-[(4—(trif1uorometoxi-3-

trifluorometil) fenil] -3,5-dihidro-4H-imidazol-4-ona;
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2-amino-5-(3,4-dietoxifenil) -5- (4-fluoro-3-piridin-3-ilfenil) -3-

metil-3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- (3-cloro-4-trifluorometoxifenil)-5- (4-fluoro-3-piridin-

3-ilfenil)-3-metil-3,5-dihidro-4H-imidazol-4-ona;

Un tautSmero de éstos; un estéreo isémero de é&stos; una sal

farmacéuticamente aceptable de éstos.

Ventajosamente, la presente invencién suministra un proceso
para la preparacién de un compuesto de férmula I que comprende
hacer reaccionar un compuesto de f6érmula II en donde Hal es Cl o
Br con un compuesto de f6rmula III en donde Q es B(OH)z, Sn(Bu)s;
o Sn{CH;), en la presencia de catalizador de paladio y una base
inorg8nica opcionalmente en la preasencia de un solvente. El
proceso se muestra en el diagrama de flujo I, en donde Hal y Q

pon como se definié anteriormente.

Di!grama de Flujo I

Hal

;Q
R— Js )
o - g bad

m
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Los catalizadores de paladio adecuados para uso en el

proceso de la invencidn incluye catalizadores Pd(0) o Pd(II) tal

como diclorobis({tri-o-tolilfoafina) paladio(II), Pd{OCOCH,),/tri-

o-tolilfosfina, tetrakis(trifenilfosfina)paladio(0),
tris(dibencilidenoacetona)dipaladioc(0)trifenilfosfina, o
similares.

Las bases inorginicas adecuadas para uso en el proceso de la
invencién incluyen hidréxidos Na o K, carbonatos o bicarbonatos,

preferiblemente Na;CO; o K;CO,.

Los 8solventes adecuados para uso en el proceso de la
invencién incluye solventes orgénicos polares o no polares tales
como tolueno, dietoxi etiléter, dioxano, etilenglicol dimetiléter
o cualquier solvente orgfnico no reactivo gue es capaz de

solubilizar los compuestos de férmula II o f6rmula III.

Los compuestos de férmula II se pueden preparar utilizando
métodoe sintéticos convencionales y, 8l sBe requiere, técnicas de
geparacién o aislamiento estéindar. Por ejemplo, los compuestos de
fSrmula II en donde W es CO y R; y Rz son H(IIa), se pueden
preparar al hacer reaccionar una dicetona de £f6rmula IV con
guanidina sustituida de f6rmula V en la presencia de una base tal
como NazCO; para dar el compuesto deseado de férmula IIa. La

reaccién se muestra en el diagrama de flujo II en donde Hal es Cl

o Br.
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Diagrama de Flujo II

R R
e
v)
o Re
NazCO4y
(V)

(1la)

Los compuestos de férmula IV se pueden preparar al hacer

. reaccionar una sal de trifenilfosfonio de £f6rmula VI con un
benzoil cloruro de f£6rmula VII en la presencia de una base tal
como NazCO; para formar la trifenilfosfinailuro correspondiente y
oxidar dicho iluro con KMnO, en la presencia de MgSO, para dar la
dicetona deseada de f&rmula IV. La reaccién se muestra en el
diagrama de flujo III en donde Hal y Hal’ son cada uno

independientemente Cl o Br y Ph representa un grupo fenilo

Diagrama de Flujo III

Ry Rs
Re
P"'Ph; Har - coc Hal
+ 1) base
2) KMnO4 Re
R Hel Ry o
(v (Vin Rr (V)

Alternativamente, los compuestos de f6rmula I en donde W es
CO Yy Ri Yy Rz son H (Ic) se pueden preparar al hacer reaccionar
una dicetona de f6rmula IV con un compuesto de férmula III en la

presencia de un catalizador de paladio y una base inorgénica para
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dar la dicetona de f6rmula VIII y hacer reaccionar dicha dicetona
de f6rmula VIII con una guanidina sustituida de fé6rmula V (como
se muestra en el diagrama de flujo II anterior) para dar el
compuesato deseado de féSrmula Ic. Los compuestos de férmula I en
donde R; es diferente de H (Id) se pueden preparar utilizando
técnicas de alquilacién esténdar tal como hacer reaccionar el
compuesto de fé6rmula Ic con un haluro de algquilo, R;-Hal, para
dar el compuesto de f6rmula I en donde R; es diferente de H y R;
es H (Id). La reaccién se muestra en el diagrama de flujo IV en

donde Q es B(OH)z2, Sn{(Bu)s o0 Sn(CH;); y Hal es Cl o Br.

Diagrama de Flujo IV

(1)

Pd Cat.
base

(Id) (I®)

Los compuestos de fé6rmula I en donde W ee CO y R, Yy Ra son
diferentes de H sBe pueden preparar al hacer reaccionar dicho

compuesto de f6érmula Id con un segundo haluro de alquilo, R;-Hal,
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para dar el compuesto deseado de f6rmula I en donde R, y R son

diferentes de H.

Ventajosamente, los compuestos de la invencidén son f{Gtiles
para el tratamiento, prevencién o mejoramiento de una enfermedad
o trastorno caracterizado por los depésitos f-amiloide o niveles
f-amiloide elevados en un paciente, que incluye enfermedad de
Alzheimer, Sindrome de Down, Hemorragia Cerebral Hereditaria con
Amiloidosis del tipo Holandés u ctros trastornos
neurodegenerativos © que inducen demencia. De acuerdo con esto,
la presente invencién suministra un método para el tratamiento,
prevencién o mejoramiento de una enfermedad o trastorno
caracterizado por los depSsitos f-amiloide o niveles B-amiloide
elevados en un paciente, que comprende suministrar a dicho
paciente una cantidad terapéuticamente efectiva de un compuesto
de f6rmula I como se describié anteriormente. El compuesto se
puede guministrar mediante administracién oral o parenteral o de
cualquier manera comin conocida por ser una administracién
efectiva de un agente terapéutico a un paciente necesitado de

ello.

El término “suministrar” como se utiliza aqui con respecto a
suministrar un compuesto o sustancia abarcada por la invencién,
designa directamente administrar tal compuesto o sustancia, o
administrar una pro-droga, derivado o andlogo que forma una

cantidad equivalente del compuesto o sustancia dentro del cuerpo.

Como 8se describe aqui, wuna cantidad terapéutica o

profildcticamente Gtil de un compuesto de la invencién es aquella
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cantidad de un compuesto que alivia los sintomas de 1la
enfermedad, por ejemplo, AD, o que previene la arremetida de los
sintomas, o la arremetida de sintomas méis geveros. Las cantidades
Gdtiles de un compuesto pueden variar dependiendo de la
formulacién y la ruta de suministro. Por ejemplo, cantidades
mayores se pueden suministrar oralmente que cuando el compuesto
se formula para inyeccién o inhalacién, con el fin de suministrar
una cantidad biolégicamente equivalente de la droga.
Adecuadamente, una dosis individual (es decir, por unidad) de un
compuesto de la invencién esta en el rango desde aproximadamente
1 pg/kg a aproximadamente 10g/kg. Deseablemente, estas cantidades
se suministran sobre una base diaria. Sin embargo, la dosis a ser
utilizada en el tratamiento o prevencién de un déficit cognitivo
especifico u otra condicién puede ser determinada subjetivamente
por el médico que la atiende. Las variables involucradas incluyen
el déficit cognitivo especifico y el tamafio, edad y patrén de
respuesta del paciente. Por ejemplo, con base en el perfil de
actividad y la potencia de los compuestos de esta invencién, una
doasis de partida de aproximadamente 375 a 500 mg por dia con
incremento gradual en la dosis diaria a aproximadamente 1000 mg

por dia puede suministrar el nivel de dosis deseado en el humano.

En la practica actual, los compuestos de la invencién Bse
suministran al administrar el compuesto o un precursor de &ste en
una forma edlida o liquida, puro o en combinacién con uno o més
vehiculos convencionales farmacéuticos o excipientes. De acuerdo
con esto, la presente invencién suministra una composicién

farmacéutica que <comprende un vehiculo farmacéuticamente
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aceptable y una cantidad efectiva de un compuesto de férmula I

como se describié anteriormente.

Los vehiculos s6lidos adecuados para uso en la composicién
de la invencién incluyen una o mis sustancias que también pueden
actuar como agentes saborizantes, lubricantes solubilizadores,
agentes de suspeneifn, llenadores, deslizantes, ayudas de
compresién, ligadores, agentes desintegrantes de tableta o
materiales encapsulantes. En los polvos, el vehiculo puede ser un
86lido finamente dividido el cual esta en mezcla con un compuesto
de fSrmula I finamente dividido. En las tabletas, el compuesto de
f6rmula I 8e puede mezclar con un vehiculo que tiene las
propiedades de compresién necesarias en proporciones adecuadas y
compactado en la forma y tamafio deseado. Dichos polvos y tabletas
pueden contener hasta 99% en peso del compuesto de f6rmula I. Los
vehiculos s6lidos adecuados para usc en la composicién de la
invencién incluyen fosfato de calcio, estearato de magnesio,
talco, azucares, lactosa, dextrina, almidén, gelatina, celulosa,
metilcelulosa, carboximetilcelulosa de sodio,
polivinilpirrolidina, ceras de fusién baja Y resinas

intercambiadoras de iones.

Cualquier vehiculo 1liquido farmacéuticamente aceptable
adecuado para preparar soluciones, suspensiones, emulsiones,
melazas y elixires se puede emplear en la composicién de 1la
invencién. Loa compuestos de f&6rmula I se pueden disolver o
suspender en un vehiculo liquido farmacéuticamente aceptable tal
como agua, un solvente orgénico, o un aceite o grasa

farmacéuticamente aceptable, o© una mezcla de é&stos. Dicha
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compoeicibn liquida puede contener otros aditivos
farmacéuticamente adecuados tales como solubilizadores,
emulsificadores, amortigquadores, preservativos, endul zantes,

agentes saborizantes, agentes de suspensién, agentes espesantes,
agentes colorantes, reguladores de la viscosidad,
estabilizadores, osmo-requladores, o similares. Ejemplos de
vehiculos 1liquidos adecuados para administracién oral vy
parenteral incluyen agua (que contiene particularmente aditivos
como anteriormente, por ejemplo, derivados de celulosa,
preferiblemente solucién de carboximetilcelulosa de sodio),
alcoholes (que incluye alcoholes monohidricos y alcoholes
polihidricos, por ejemplo, glicoles) o sus derivados, o aceites
(por ejemplo, aceite de coco fraccionado y aceite de araquis).
Para la administracién parenteral el vehiculo también puede Bser

un éster aceitoso tal como etil oleato © isopropil miristato.

Las composiciones de la invencién gque son soluciones o
suspensiones eatériles gon adecuadas para inyeccién
intramuscular, intraperitoneal o subcutdnea. Las soluciones
estériles también se pueden administrar intravenosamente. Las
composiciones de la invencién adecuadas para administracién oral

pueden estar en cualquier forma de composicién liquida o sélida.

Alternativamente, el uso de dispositivos de suministro
sostenido puede ser deseable, con el fin de evitar la necesidad
para el paciente de tomar medicamentos de manera diaria.
"Suministro sostenido” se define como retrazar la liberacién de
un agente activo, es decir, un compuesto de la invencién, hasta

deaspués de la ubicacién en el ambiente de suministro, seguido por
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una liberacién sostenida del agente en un tiempo posterior.
Aquellos expertos en la técnica conocen dispositivos de
suministro sostenido adecuados. Ejemplos de dispositivoe de
suministro sostenido adecuados, por ejemplo, hidrogeles (ver, por
ejemplo, Patentes US No. 5,266,325; 4,959,217; y 5,292,515), una
bomba osmética, tal como la descrita por Alza (Patentes US No.
4,295,987 y 5,273,752) o Merck (Patente Europea No. 314,206),
entre otras; materiales de membrana hidr6foba, tales como
etilenometacrilato (EMA) y etilenovinilacetato (EVA); sistemas de
polimero bioreabsorbibles {(ver, por ejemplo, Solicitud de Patente
Internacional No. WO 98/44964, Bioxid y Cellomeda; Patentes US
No. 5,756,127 y 5,854,388); otros dispositivos de implante
bioreabsorbibles se han descrito por ser compuestos de, por
ejemplo, poliésteres, polianhidridos, o copolimeros de &cido
lactico/é4cido glic6lico {ver, por ejemplo, Patente US No.
5,817,343 (Alkermes Inc)). Para uso en tales dispositivos de
suministro sostenido, los compuestos de la invencién se pueden

formular como se describe aqui.

En otro aspecto, la invencién suministra un kit farmacéutico
para suministro de un producto. Adecuadamente, el kit contiene
empagque O un recipiente con el compuesto formulado para la ruta
de suministro deseada. Por ejemplo, si el kit se designa para
administracién mediante inhalacién, é&ste puede contener una
suspensién que contiene un compuesto de la invencién formulado
para suministro por aerosol o rociado de una dosis predeterminada
por inhalacién. Adecuadamente, el kit contiene instrucciones
sobre la dosificacifn y un inserto con relacién al agente activo.

Opcionalmente, el kit puede ademfs contener instrucciones para
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monitorear los niveles circulantes de producto y los materiales
para desarrollar tales ensayos que incluyen, por ejemplo,
reactivos, placas de pozo, recipientes, marcadores o etiquetas, y
similares. Tales kits son facilmente empacados de una manera
adecuada para el tratamiento de una indicacién deseada. Por
ejemplo, el kit puede contener también instrucciones para uso en

la bomba de rociado u otro dispositivo de suministro.

Otros componentes adecuados tales como los kits serén
facilmente evidentes para un experto en la técnica, tomando en
consideracién la indicacidn deseada y la ruta de suministro. Las
dosis pueden ger repetidas diariamente, semanalmente o
mensualmente, durante un periodo predeterminado de tiempo o segin

ge prescriba.

Para un mis claro entendimiento, y con el fin de ilustrar la
invencién mis claramente, ejemplos especificos de é&stas se
establecen a continuacién. Los B8iguientes ejemplos son
simplemente ilustrativos y no deben ser entendidos como
limitantes del alcance y principios subyacentes de la invencién
de ninguna manera. De hecho, varias modificaciones de 1la
invencién, ademfés de aquellas mostradas y descritas agqui, serén
evidentes para aquellos expertos en la técnica de los ejemplos
establecidos a continuacién para la descripcién anterior. Tales
modificaciones también pretenden caer dentro del alcance de las

reivindicaciones finales.

A menos que sge anote otra cosa, todas las partes son partes

en peso. Lo términos HRMN y HPLC designan resonancia magnética
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nuclear de protén y cromatografia liquida de alto desempefio,
reaspectivamente. Los términos EtOAc y THF designan acetato de
etilo y tetrahidrofurano, respectivamente. En las estructuras, el

término Ph designa un grupo fenilo.
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EJEMPLO 1

Preparac i6n de Etil 4-amino-3-bromobanzoato

O2CoHs BI'UCO:CZHS
Bry
H,N HzN

Se agrega gota a gota a una solucitn de bromuro (7.0 mL,

137.3 mmol) en diclorometano a una soluciébn fria (-10°C) de etil
4 -aminobenzoato (22.0 g, 133.3 mmol) en diclorometano. La mezcla
de reaccién se le permite llegar a temperatura ambiente, agitada
durante 18 horas y diluida con agua. La fase orgdnica se separa,
se lava dos veces con agua salina, se seca sobre MgSO, y se
concentra in vacuo. El residuo resultante se purifica mediante
cromatografia flash (Si0O;, 8/1 hexano/EtOAc como eluyente) para
lograr el compuesto del titulo como un sélido blanco, 28.6 g (88%
rendimiento), identificado por HRMN y andlisis espectral de masa.
MS m/e 242 (M-H)*; H RMN (400 MHz, DMSO-d¢) 6 1.28 (t, J=7.01 Hz,
3 H), 4.22 (q, J=7.16 Hz, 2 H), 6.18 (brs, 2 H), 6.81 (d, J=7.91

Hz, 1H), 7.65 (dd, J=8.54, 1.98 Hz 1 H), 7.89 (d, J=1.83 Hz, 1H).

EJEMPLO 2

Preparacién de Acido 3- Bromo-4-ciancbenzoico
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1) (CH3)3CONO

Br 02C2Hs BF30(C2Hs)2 Br CO.H
CuCN, NaCN
—_—
HoN 2) NaOH N

Una solucién de etil 4-amino-3-bromobenzoato (23.5 g, 96.3
mmol) en cloruro de metileno a -10°C sBe trata gota a gota con
terc-butil nitrito (14.0 mL, 118.4 mmol), sequido mediante
trifluoruro dietil eterato de boro (18.4 mL, 164.5 mmol). La
mezcla de reaccidén se le permite llegar a temperatura ambiente,
agitada durante 4 h, diluida con etiléter y filtrada. La torta de
filtro se seca, sBe dispersa en tolueno, se enfria a 0°C, se trata
con una solucién de cianuro de cobre (I) (11.5 g, 129.2 mmeol} y
cianuro de sodic (15.8 g, 323.1 mmol) en agua, agitada a 0°C
durante 30 min., calentada a 60°C, agitada durante lh, enfriada a
temperatura ambiente y diluida con EtOAc y agua. La fase orgénica
ge separa, sge seca 8Bobre MgS0, y se concentra in vacuo. El
residuo resultante se cristaliza de etiléter/hexanos para dar el
etil éster del compuesto del titule como un 86lido blanco
apagado, 18.6 g (76% de rendimiento). Una solucién de este éster
(8.5 g, 33.6 mmol) en THF se trata con una solucién de NaOH (30
mL, 2.5 N) y etanol, agitado durante 20 h, acidificado con HCl 2N
y extraido con etiléter. Los extractos de éter se combinan, se
Becan sobre MgS0O, y se concentran in vacuo. El residuo resultante
se cristaliza de etiléter/hexanos para lograr el compuesto del
titulo como una 86lido beige, 6.81 g (90% de rendimiento),
identificado mediante HRMN y an&liesis espectral de masa. MS m/e
223 (M-H)*; 'H RMN (400 MHz, DMSO-d¢) & 8.05 (dd, J=9.76, 1.37 Hz

1 H), 8.09 (d, J=8.08 Hz, 1H), 8.29 (d, J=1.37 Hz, 1H).
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EJEMPLO 3

Preparacisn de 2-Bromo-4-[(4-mstoxi-3-

matilfenil) (oxo)acetil) benzonitrilo

Br CO2H 1) so.Cl
N 2) Haa:j/ﬂﬂpha
cl-
HiC
n-BuLi

Una suspensién de &cido 3-bromo-4-cianobenzoico (1.65 g,
7.28 mmol) en cloruro de tionilo (10 mL) se trata con 3 gotase de
N,N-dimetilformamida, calentada a temperatura de reflujo durante
1 h y concentrada in vacuo. Este residuo de cloruro &cido se re-
evapora 3X con tolueno para remover cualquier cloruro de tionilo
restante. Una mezcla de 3-metil-4-metoxibencil trifenilfosfonio
(6.3 g, 14.55 mmol) en tolueno a 0°C se trata gota a gota con n-
butillitio (6.1 mL, 2.5 M en hexanos), se le permiti§ llegar a
temperatura ambiente, agitado durante 2 h, enfriado a 0°C,
tratado gota a gota con una solucién del cloruro &cido anterior
obtenido en tolueno, 8e le permitié llegar a temperatura
ambiente, agitado durante 2h, apagado con agua y concentrado in
vacuo. El residuo resultante se dispersé en acetona y agua, se
trato con MgsO, (7.5 g, 62.5 mmol} y XMnO, (2.18 g, 13.8 mmol),
e agité vigorosamente a 45°C durante 18 h y se filtr6. El
filtrado se diluyb6 con EtOAc, se lavé secuencialmente con agua y

solucién salina, se secd sobre MgSO, y Be evapord hasta secado.
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Eate residuo se purificé mediante cromatografia flash (SiO;, 2/1
hexanos/EtOAc como eluyente) para lograr el compuesto del titulo
como un s88lido amarillo, 1.8 g (69% de rendimiento), identificado
mediante HRMN y andlisis espectral de masa.

MS m/e 357 (M+H)*; 'H RMN (400 MHz, DMSO-dg) & 2.21 (s,3H), 3.93
(8,3H), 7.15 (d, J=8.54 Hz, 1H), 7.81 (d, J=1.38 Hz 1lH), 7.85
(dad, J=8.54, 2.14 Hz, 1H), 8.03 (44, J=8.08, 1.52 Hz 1 H), 8.18

(d, J=8.08 Hz, 1H), 8.30 (d, J=1.38 Hz, 1H).
EJENPLO 4

Pregaracién de 4-[(4-Metoxi-3-metilfenil) (oxo)acetil]-2-piridin-

3-ilbenzonitrilo

OCH Ha
3 0oC
Sn{Bu)s Hs
SN
N
Pd catalyst
N

Una mezcla de 2-bromo-4-[{4-metoxi-3-

metilfenil) {oxo)acetillbenzonitrilo (200mg, ©0.56 mmol) y 3-
(tributilestanil)piridina (268 mg, 0.73 mmol) en 1,2-dietoxietano
se trata con diclorobis (tri-o-tolilfosfina)paladio(II) (39.6 mg,
0.05 mmol), calentado a 145°C, agitado durante 30 min., vy
filtrado para remover el catalizador. El filtrado se evapora
hasta secado. El zresiduo resultante 8se purifica mediante
cromatografia flash (5i0;, 2/1 hexanos/EtOAc como eluyente) y la
cristalizacién de etiléter/hexanos para lograr el compuesto del

titulo como un 86lido amarillo, 181 mg (91% de rendimiento),
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identificado mediante HRMN y anélisis espectral de masa. MS m/e
357 (M+H)*; 'H RMN (400 MHz, DMSO-d¢) & 2.21 (as,3H), 3.93 (s,3H),
7.18 (d, J=8.69 Hz, 1H), 7.61 (m, 1H), 7.82 (d, J=8.54 1H), 7.84
(dd, J=8.54, 1.99 Hz, 1H), 8.07 (dd, J=7.76, 1.67 Hz, 1H), 8.12
(m, J=1.38 Hz, 2H), 8.25 (d, J=8.08 Hz, 1H), 8.74 (m, 1H), B8.85

(d, 1.68 Hz, 1H).

EJEMPLO 5

Preparacién de 4-[2-amino-4-(4-mstoxi-3-metilfenil)-l-metil-S5-

oxo-i,5-dihidro-1n-1midn:o1-4-il]-z-piridin-B-il benzonitrilo

Una mezcla de 4-[(4-metoxi-3-metilfenil) (oxo)acetil]-2-
piridin-3-ilbenzonitrilo (160 mg, 0.45 mmol) y clorhidrato de 1-
metilguanidina (222 mg, 2.02 mmol) en dioxano y alcohol etiflico
Be trata con NaCO; (214 mg, 2.02 mmol) en agua, se agitdé a B5°C
durante 3h y se concentra in vacuo. El residuo resultante Be
particiona entre cloroformo y agua. Las fases se separan y la
fase orgénica se seca sobre MgSQO, y se concentra in vacuo. Este
residuo se purifica mediante cromatograffa flash (8i0;, 15/1
EtOAc/metanol como eluyente) y la cristalizacién de CHCli/hexanos
para dar el compuesto del titulo como un s86lido blanco, 138 mg

(75% de rendimiento), identificado mediante HRMN y andlisis
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espectral de masa. MS m/e 412 (M+H)*; *H RMN (400 MHz, DMSO-d¢) 3
2.09 (s,3H), 2.98 (8,3H), 3.74(s, 3H), 6.74 (brs, 2H), 6.86 ({(d,
J=8.69 Hz, 1H), 7.22 (B, 1H), 7.26 (4, J=8.54 Hz, 1H), 7.58 (m,

1H), 7.69 (s, 1H), 7.70 (s, 1H), 7.9-8.0 (m, 2H), 8.7 (m, 2H).
EJEMPLOS 6-33

Preparacién de Derivados de Amino -5,5-difenilimidazolona

Utilizando esencialmente los mismos procedimientoa descritos
en los Ejemplos 4 y 5 anteriores y empleando el sustrato de diona
apropiado, el intermedio de tributilestanil-piridina o pirimidina
Y el reactivo de guanidina deseado, los compuestos mostrados en

la Tabla I se obtiene e identifican mediante HRMN y analisis

espectral de masa.

Tabla I
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X..-,,_.Y

E}.

No Ry Ry Ry Ry R, _X Y pt°C
6 CH, 3-CH, 4-OCH, H 4-CH, CH CH —_—
7 CH, 3-CFs 4-OCH, H H CH CH —_—
8 CH; 3-CH, 4-OCH, H H CH CH —_
9 CH,3 3-CHs 4-OCH, H H CH N o
10 CH, 3-CH, 4-0H H H CH CH —_—

1 CH, 3ICF,3 4-OCH, H H CH N —_—

12 CH, 3-CHs 4-OCH, H M N CH 126

Tabla I Continuacién

Ej.

No _ Ry, Ry Ry R, R, _X _Y_ _pf'c
13 CH, 3-CH, 4-0OCH, H H CH CH 117-120
14 CH, 3-0CH, 4-OCH, H H CH CH 108-111
15 CH, 3-ciclopentil 4-OCH, H H CH CH 105-110
16 CH, 3-0C3H, 4-OCHj, H H CH CH 103-106
17 CH, 3-0CHe 4-OCH, H H CH CH 97-100
18 CH, 3-OCH(CHa)z 4-OCH, H H CH CH 108-109
19 CH, 3-Oclclopentil 4-OCH, H H CH CH 117-120
20 CH, 3CN 4-OCH, H H CH CH 140-143
21 CHs 3-F 4-OCH, H H CH CH 111-114
22 CH, 3-Cl 4-OCH, H H CH CH 112118
23 CH, 3-0CH, 4-OCH4 5-OCH, H CH CH 104-107

O
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24  CHy 3-0CHs 4-OCH, H H CH CH 125
25  CH, 3-OCF, H H H CH CH 198
26 CHy 3-CF, 4-OCF, H H CH CH 08
27  CH, 3-OC;Hs 4-OC;Hs H 4-F CH GCH 99100
28 CH, 3-Cl 4-OCF, H 4F CH CH  88-102
20  CH, 3-OC;Hs 3-OC;Hs H H CH CH 95-80
30  CHs 3-0-CH 04 H H CH CH 104106
31 CH, 3-CH,-CH,-O-4 H H CH CH 122128
32  CHs 3-0-CHy-CH,-0-4- H H CH CH 157160
33 H H 4-OCF, H 4F N CH —
EJEMPLO 34

Preparacién de 2-Amino-3-difluorometil-5-[4-fluoro-3-pirimidin-5-

il1) fenil] -5-[4-trifluorometoxi) fenil] -3,5-dihidro-4H~-imidazol-4-

Una solucidn de 2-amino-5-[4-fluoro-3- (pirimidin-5-
il) fenil] -5-[4- (trifluorometoxi) fenil] -3,5-dihidro-4H-imidazol-4-
ona (0.398 g, 0.92 mmel) en dimetilformamida se trata con KOH
(0.057 g, 1.01 mmol), se enfrié a -45°C, y se burbujea con
clorodifluorometano (1.40 g, 17.6 mmol). El1 recipiente de
reaccién se sella y Be calienta a 70°C durante 18h. La reaccién
se enfria a temperatura ambiente, se apaga mediante adicién
cuidadosa de agua, se extrae con acetato de etilo, se diluye con
solucién salina y se extrae de nuevo con acetato de etilo. Los

extractos combinados se lavan con solucién salina, se secan sobre
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sulfato de sodio y 8e concentran. El residuo resultante se
purifica dos veces mediante cromatografia flash (sflice, 95:5:0.5
a 90:10:0.5 cloruro de metileno/metancol/hidréxido de amonio
concentrado y 100:0 a 98:2 cloruro de metileno/metanol como
eluyentes) para lograr el compuesto del titulo como un sélido
blanco, 0.064 g (14% de rendimiento), pf 82-94°C, identificado
mediante HRMN, infrarrojo y andlisie espectral de masa. 'H RMN
(500 MHz, CDCl,;)} & 9.21 (s, 1H), 8.89 (s, 2H), 7.64-7.60 (m, 2H),
7.54 (d, J=8.8 Hz, 2H), 7.23-7.18 (m, 3H), 6.95 (t, J=58 Hz, 1H),
4.92 (br s, 2H); IR ({(ATR) 3497, 3309, 3149, 1761, 1678, 1497,

1449, 1416, 1252, 1212, 1162 cm’; ESI MS m/z 482 ([CjHi3FeNgOa+HI";

EJEMPLO 35
Preparacién de 1- (4-Metoxi-3-metilfenil)-2-(3-piridin-4-
ilfenil)atano-1,2-diona
CH, Hsy
Hy OCH3
BOH); NZ
B N
————
0 Cataltzador de Pd
Una solucién de 1-{3-bromo-fenil) -2- (4-metoxi-3-

metilfenil)etano-1,2-diona (0.25 g, 0.75 wmmol) en dioxano se
trata secuencialmente con tri-o-tolilfosfina (57 mg, 0.187 mmol),
acetato de paladio (II) (21 mg, 0.093 mmol), &cido piridino-4-
borénico (139 mg, 1.125 mmol) y HzO, agitado a 100°C durante 4h,
enfriado a temperatura ambiente y filtrado. El1 filtrado se

evapora in vacuo. El residuo resultante se purificé mediante
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cromatografia flash sobre gel de silice (hexanos/EtOAc 3/7 como
eluyente), para lograr el compuesto del tfitule como un sélido
amarillo, 0.145 g (58% de rendimiento), identificado merdiante
HRMN y andlisis espectral de masa. MS m/e (M+H)* 332; H RMN (400
MHZ, CDCl,}) &6 2.28 (s,3H) 3.95 (s,3H) 6.94 (d, 1H) 7.68 (m, 3H)

7.84 {m, 2H) 7.88 (m, 1H) 8.08 (m, 1H) 8.30 (m, 1H) 8.75(m, 2H).

EJEMPLO 36

Preparacién de 2-Amino-5-(4-metoxi-3-metilfenil)-3-metil-5-(3-

piridin-4-ilfenil) -3,5-dihidro-4H-imidazol-4-ona

Utilizando esencialmente el mismo procedimiento descrito en
el Ejemplo 5 anterior, y empleando 1-(4-metoxi-3-metilfenil)-2-
(3-piridin-4-ilfenil)etano-1,2-diona Y clorhidrato de 1-
metilguanidina como reactivos, se obtiene el compuesto del titulo
como un 868lide blanco, 0.15 g {90% de rendimiento), pf 175°C,
identificado mediante HRMN y andlisis espectral de masa. MS m/e
(M)* 387; 'H RMN (400 MHZ, DMSO-ds) 8 2.05 (s,3H) 3.00 (8,3H) 3.75
(s, 3H) 6.60 (bs, 2H) 6.82 (d, 1H} 7.20 (m, 1H) 7.25 (m, 1H) 7.40

(m, 1H) 7.50 (m, 3H) 7.62 {(m, 1H) 7.8 (m, 1H) 8.6 (m, 2H).
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EJEMPLO 37

Preparacién de 2-Amino-3-metil-5-(3-piridin-4-ilfenil)-5-[4-

{triflurometoxl) fenil] -3,5-dihidro-4B-imidazol-4-ona

Utilizando esencialmente el mismo procedimiento descrito en
el Ejemplo 36 anterior, y empleando 1-{3-pirimidin-2-ilfenil)-2-
[4- (trifluorometoxi) fenil] etano-1,2-diona Y clorhidrato de
metilguanidina como reactivos, se obtiene el compuesto del titulo
como un B86lido blanco, identificado mediante HRMN y andlisis
espectral de masa. MS m/e 428 (M+H)*; 'H RMN (400 MHz, DMSO-d¢) &
3.01 (s, 1H), 6.79 (brs, 2H), 7.33-7.49 (m, 2H), 7.58-7.66 (m,
3H), 8.27 (m, 2H), 7.59 (d, J=7.77 Hz, 1lH), 7.98 (d, J=7.47 Hz,
1H), 8.26 (s, 1H), 8.61 (t, J=1.67 Hz, 1H), 8.90 (d, J=4.88 Hz,

2H) .

EJEMPLO 38

Preparacién de (5R)-2-Amino-5-(4-metoxi-3-metilfenil)-3-metil-5-

{3-pirimidin-5-ilfenil) -3,5-dihidro-4H-imidazol-4-ona (A) y (58)-

2-Amino-5- (4-metoxi-3-metilfenil) -3-metil-5-(3-pirimidin-5-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona (B)
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HaN, '(CH;; HzN\‘ FHs
/ /
AU A%
N CH, chiral N Hy *
HPLC
CHa (A) CHa

2-amino-5- (4-metoxi-3-metilfenil) -3-metil-5-{3-pirimidin-5-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona racémico se redisolvid
utilizando técnica HPLC quiral sobre un Chiralcel AD, 2x25 cm Yy
utilizando como fase mévil 50% de IPA/DEA en 7200/DEA con una
proporcién de flujo de 10mL/min. El iasémero R, compuesto A del
titulo, ge obtiene, después de cristalizacién de
cloroformo/hexano como un 8B8lido blanco, 98% ee; identificado
mediante HRMN y andlisis espectral de masa. MS m/e 388 (M+H)*; 'H
RMN (400 MHz, DMSO-dg) & 2.07 (s, 3H), 2.97 (s, 3H), 3.72 (s,
3H), 6.63 (brs, 2H), 6.85 (d, J=8.39 Hz, 1H), 7.21 (s, 1H), 7.25
(dd, J=7.88, 1.01, 1H), 7.46 (t, J=7.55 Hz, 1H), 7.52 (d, J=7.89
Hz, 1H), 7.63 {(dd, J=7.54, 0.84 Hz, 1H), 7.75 (s, 1H), 8.99 (m,
2H), 9.18 (s, 1H).

[a]p®® = +40.2 (c = 1% en CH.0H)

El isfmero S, el compuesto B del titulo, se obtiene, después
de cristalizacifn de cloroformo/hexano como un sélido blanco, 95%

ee; identificado mediante HRMN y andlisis espectral de masa. MS
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m/e 388 (M+H)*; H RMN (400 MHz, DMSO-d¢) & 2.07 (s, 3H), 2.97 (s,
3H), 3.72 (s, 3H), 6.63 (bra, 2H), 6.85 (d, J=8.39 Hz, 1H), 7.21
(s, 1H), 7.25 (dd, J=7.88, 1.01, 1H), 7.46 (t, J=7.55 Hz, 1H),
7.52 (d, J=7.89 Hz, 1H), 7.63 (dd, J=7.54, 0.84 Hz, 1H), 7.75 (s,
1H), 8.99 (s, 2H), 9.18 (s, 1H).

[@]p?® = -79.6 (¢ = 0.67% en CH;OH)

La configuracién absoluta de cada uno de los compuestos A y

B del titulo se determiné mediante cristalografia de rayos x.
EJEMPLO 39

Preparacién de 2-Amino-5-(3-bromo-4-fluorofenil)-5-[3-fluoro-4-

(trifluorometoxl) fenil] -3-metil-3,5-dihidroimidazol-4-ona

H! }:Hg
’ET‘HCI }
~CHy N

Na,COy

Una mezcla de 1- (3-bromo-4-fluorofenil)-2-[3-fluoro-4-
(crifluorometoxi)-fenil)etano-1,2-diona (0.594 g, 1.45 mmol) vy
clorhidrato de l-metilguanidina (0.716g, 6.53 mmol) en dioxano y
etanol se agita a temperatura ambiente durante 5 min., se trata
con una solucién de carbonato de sodio (0.692 g, 6.53 mmol) en
agua (5 mL), se calentd a B5°C con agitacién durante 45 min., se
enfrié a temperatura ambiente, y 8se concentrd in vacuo. El

residuo resultante se particiona entre cloruro de metileno y
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agua. La fase orgidnica Bse separa, se lava secuencialmente con
agua y solucién salina, se seca sobre sulfato de sodioc y se
concentra in vacuo. Este residuo se purifica mediante
cromatografia flash {silice, 95:5:0.5 cloruro de
metileno/metanocl/hidréxido de amonio concentrado como eluyente)
para lograr un aceite viscoso. Este aceite se disuelve en una
cantidad minima de cloruroc de metileno, se trata con hexanos y
luego se concentra para lograr el producto del titulo como un
s6lido blanco apagado, 0.30 g (45% de rendimiento), identificado
mediante HRMN y andlisis espectral de masa. 'H RMN (500 MHz,
CDOD) & 7.64 (dd, J=6.6, 2.2 Hz, 1H), 7.43-7.37 (m, 2H), 7.33
(dd, J=11.5, 2.1 Hz, 1H), 7.30 (m, 1H), 7.18 (t, J=8.6, Hz, 1H),

3.11 (s, 3H), ESI MS m/z 464 [C1,H;,BrFsN 02 + Hl*.

EJEMPLO 40

Preparacién de 2-Amino-5-(4-fluoro-3-pirimidin-5-ilfenil)-5-[3-

fluoro-4-(trifluorometoxi) fenil] -3-metil-3,5-dihidro-imidazol-4-

ona

Hﬂ}_ N):H,

Una mezcla de etilenglicol dimetiléter,
tris{dibencilidenocacetona) ~-dipaladio (0) (0.015 g, 16.5 umol) y

trifenilfosfina (0.008 g, 32.0 umol) se agita bajo nitrégeno
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durante 5 min., se trata con 2-amino-5-(3-bromo-4-fluorofenil) -5-
[3-fluoro-4- (trifluorometoxi) fenil] -3-metil-3,5-dihidroimidazol-

4-ona (0.154 g, 0.33 mmol), &cido 5-pirimidino borénico (0.046 g,
0.37 mmol), carbonato de sodio (0.105 g, 0.99 mmol) y agua,
calentada a temperatura de reflujo durante 1.25 h, enfriada a
temperatura ambiente y concentrada in vacuo. El residuo
resultante s8se purifica mediante cromatografia flash (silice,
95:5:0.5 cloruro de wmetileno/metanol/hidréxido de amonio
concentrado como eluyente) para lograr un aceite viscoso. Este
aceite se suspende en una mezcla de cloruro de metileno/hexanos y
se concentra para lograr el compuesto del tftulo como un sSlido
blanco apagado, 0.045 g (29% de rendimiento), pf 102-110°C,
identificado mediante HRMN y anflisis espectral de masa. H RMN
(500 MHz, CDOD) & 9.15 (s, 1H), 8.95 (s, 2H), 7.62-7.56 {m, 2H),
7.39-7.27 {(m, 4H), 3.12 (s, 3H); IR 3353, 3061, 2956, 1732, 1668,
1498, 1470, 1416, 1251, 1216, 1170 cm?; ESI MS m/z 464

[Ca1H14FsNsO2 + H]Y; HPLC (M&todo 2) 95.0% (AUC)tp = 13.78 min.

EJEMPLO 41

Preparacién de 2-Amino-5-[4-fluoxo-3-(5-fluoropiridin-3-

il)fenil)-5-[3-fluoro-4- (trifluorometoxi) fenil] -3-metil-3,5-

dihidro-imidazol-4-ona

Ha /CHg
N

nn153\\ U
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Una mezcla de 2-amino-5- (3-bromo-4-fluorofenil)-5-[3-fluoro-
4- (trifluorometoxi) fenil] -3-metil-3,5-dihidroimidazol-4-ona (0.17
g, 0.366 mmol), 5-fluoropiridin-3-il-tri{n-butil)estanato (0.212
g, 0.55 mmel) y cloruro de bis(trifenilfosfino)}paladio(II) (0.013
g, 0.018 mmol) en dimetilformamida se desgasifica, se calienta a
150°C durante 1 h, se enfria a temperatura ambiente y se diluye
con acetato de etilo y 2% de cloruro de litio acuoso. La fase
orgdnica se separa, se lava con cloruro de litio acuoso 2%, se
seca Bobre sulfato de sodio y 8se concentra in vacuo. La
purificacién del residuo resultante mediante cromatografia flash
(sflice, 97:3:0.25 cloruro de metileno/metanol/hidréxido de
amonio concentrado comc eluyente) logra el compuesto del titulo
como un s6lido blanco, 0.130 g (74% de rendimiento), pf 91-97°C,
identificado mediante HRMN y anflieie espectral de masa. 'H RMN
(300 MHz, CD;OD) 8.55 (m, 1H), 8.49 (d, J=3.0 Hz, 1H), 7.83 (4,
J=9.6 Hz, 1H), 7.60-7.21 (m, 6H), 3.13 (s, 3H); IR (ATR) 3352,
3070, 1732, 1669, 1598, 2502, 1479, 1421, 1252, 1217, 1171, 883,

817, 794, 703 cm; ESI MS m/z 481
EJEMPLOS 42-99

Preparacisén de Derivados de 2-Amino-5,5-difenilimidazolona

W Is B{OH)z, Sn{n Bu)3 or Sn{CHj)3
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Utilizando esencialmente los miemos procedimientos descritos
anteriormente para los ejemplos 40 y 41 y empleando el sustrato
de 2-amino-5- (3-bromofenil) -5- (fenil sustituido) imidazolona
apropiado y el reactivo de piridinilo o pirimidinilo, los
compuestos mostrados en la Tabla II se obtuvieron e identificaron

mediante HRMN y andlisis espectral de masa.

Tabla II

EJ.No R, Ry R; Re Ra X pf°C
42 3-F 4-OCF, 4F H H ccl 201-203
43 3-F 4-OCF, 4F F H CH 75-80
44 3-0C,H; 4-0C;H; H H H N 100-105
48 H 4-OCF, AF H H ccl 241-243
47 H 4-OCF, 4F H H CF 218-218
48 H 4-OCF, 2F H H N 130-135
49 H 4-OCF; 4Cl H H N 124129
50 H 4-OCF, AF H H CH 134
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Tabla II, continuacién
E}.No R, Ry R Re Ry X PI°C

51 H 4-0CF, H H H C-OCH;, 212
52 H 4-0CF, H OCH, H CH 98

53 H 4-OCF, 3F H H N 226
54 3-CH, 4-0CH,4 4-F H H N 118
55 3-CH, 4-0CH; 4-F F H CH 113
58 3Cr, 4-OCH, 4-F H H N 115
57 3-CF, 4-OCH;, 4-F H &-F CH 135
58 3-CF, 4-OCH, 4-F F H CH 118
58 3-CH, 4-OCH, H F H CH 125
80 H 4-OCH, 4-F H H C-F —_—
81 3-CH, 4-OCH, 4F H H CF —
82 H 4-OCH, 4-F F H CH —_
83 H 4-0OCH, 4-F H H N —_—
64 H 4-OCF, H H 6-0OCHs CH ——
&5 H 4-OCF, H H 8-F CH —_—
aé H 4-0CF, H F H CH —
67 3-0C;Hs 4-0C;H;s H H H C-OCH, -_—
88 3-0CHs 4-OC;H; H OCH, H CH —
69 3-0CH, 4-0CH;s H H 8-F CH —
70 3-0C;Hs 4-0C;H; H F H CH —
il H 4-0CF, 4-F H H C-OCH, —
72 H 4-0CF, 4F OCH;3 H CH —_—
73 H 4-OCF, 4-F H 6-F CH -_—
74 H 4-0CF, 4-F F H CH —
75 3-CH,; 4-OCH, H OCH, H CH -_—
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TABLA II. Continuacién

e

N

5 X R4
Ra 4
Ry Rs

E].No. R4 _R5 R7 R RO X pf°C
(L4 H 4-0OCF, d-F H H N —_—
78 3F 4-0CF3 4-F H 4-F CH 93-06
79 3-CHy 3-CHy 4F F H CH 95-100
80 H 4-OCH, 4F H H ccl —
81 3-0OC;Hs 4-0C,H5 H H 4-F CH —_
82 H 4-0CF, H H 4-F CH -_—
&3 H 4-OCH, 4-F H 4-F CH —_—
84 H 4-0CF, 6-F H H CH —
85 H 4-0OCF, 2-F H H CH 239
86 3-0OC;H; 4-0CoHs 4-F H H N 95-68
ar H 4-0CHF, 4-F H H CF -
88 H 4-OCHF; 4-F H 6-F CH -
88 H 4-OCHF, H F H CH -
80 H 4-OCHF; H H 6-F CH -
91 H 4-OCHF, H F H C-F -
92 H 4-OCHF, 4-F F H C-F -
a3 H 4-SCF, 4-F F H CH 95
94 H 4-SCF, 4-F H H N 183
95 H 4-OCHF; 4-F H H CH 104-108
o8 H 4-0OCHF, 4-F F H CH 108-110
97 H 4-OCHF, 4-F H H N 103-105
89 3-0C;H, 4-0C:H, 4F H H CH 9395

EJEMPLO 100

Preparacién de 2-Amnino-5-[4-fluoro-3-(l-metil-1H-piraxol-4-

il)fenil)3-metil-5-[{4-{(trifluorometoxi) fenil] -3,5-dihidro-4H-

imidazol-4-ona
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Utilizando esencialmente el mismo procedimiento descrito en
el Ejemplo 41 anterior y empleando 2-amino-5-(3-bromo-4-
fluorofenil) -3-metil-5-[4- (trifluorometoxi) fenil-3,5-dihidro-4H-

. imidazol-4-ona y 1-metil-4-(tributilestanil)-1H-pirazol como
reactivos, 8se obtiene el producto del titulo como un s8lido
blanco, identificado mediante HRMN y andlisis espectral de masa.
‘H RMN (300 MHz, DMSOd¢) & 2.95 (B, 3H), 3.92 (s, 3H), 6.7 (brs,
2H), 7.15 (t, 1H), 7.28 (m, 3H), 7.5 (m, 2H), 7.65 (m, 2H), 8.0

(d, 1H) MS m/e (M+H)* 448
EJEMPLO 101

PreparaciSn de (58)-2-Amino-5-(4-fluoro-3-pirimidin-5-ilfenil)-3-

metil-5-[4-(trifluorometoxl)fenil] -3,5-dihidro-4H-imidazol-4~0ona

(A) y (5R)-2-Amino-5-(4-fluoro-3-pirimidin-5-ilfenil)-3-metil-5-

[4-{trifluorometoxl) fenil] -3,5-dihidro-4H-imidazol-4-ona (B)
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2-amino-5- (4-fluoro-3-pirimidin-5-ilfenil) -3-metil-5-[4-
(trifluorometoxi) fenil] -3,5-dihidro-4H-imidazol-4-ona racémico se
resolvié utilizando técnica de HPLC quiral sobre Chiralcel AD,
2x25 cm y utilizando EtOH de fase mbévil con una proporcién de
flujo de 11 mL/min. Se obtiene el isémero S, del compuesto A del
titulo, después de cristalizacién de cloroformo/hexancs, como un
86lido blanco, 98.8% ee; identificado mediante HRMN y anadlisis
espectral de mapa. *H RMN (300 MHz, DMSOde) & 2.95 (s, 3H), 3.95
(m, 4H), 6.72 (brs, 2H), 7.25 (d, 2H), 7.32 (t, 1H), 7.55-7.6 (m,
3H), 7.65 {(dd, 1H), 8.9 (s, 2H), 9.2 (=8, 1H) MS m/e (M+H)®

446

El iaSmero R, del compuesto B del titulo, Be obtiene después
de cristalizacifn de cloroformo/hexancs, como un sblido blanco,
98.4% ee; identificado mediante HRMN y anélisis espectral de
masa. 'H RMN (300 MHz, DMSOdg) & 2.95 (s, 3H), 3.95 {(m, 4H), 6.72
(brs, 2H), 7.25 (d, 2H), 7.32 (t, 1H), 7.55-7.6 (m, 3H), 7.65

(dd, 1H)}, 8.9 (s, 2H), 9.2 (8, 1H) MS m/e (M+H)* 446
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EJEMPLO 102

Preparacién de (5R)-2-Amino-5-[3-(2-fluoropiridin-3-il)fenil]-5-

(4-metoxil-3-metilfenil] -3-metil-3,5-dihidro-4H-imidaxol-4-ona (A)

Y (58) -2-Amino-5-[3- (2-fluoropiridin-3-il) fenil] -5- (4-metoxi-3-

metilfenil] -3-metil-3,5-dihidro-4H-imidazol-4-ona (B)

2-amino-5-[3-(2-fluoropiridin-3-il) fenil] -5- (4-metoxi-3-
metilfenil] -3-metil-3,5-dihidro-4H-imidazol-4-ona racémico se
resolvié utilizando técnica de HPLC quiral sobre Chiralcel AD,
2x25 cm y utilizando como fase mévil EtOH/DEA 9% en hexano/DEA
con proporcién de flujo de 25 mL/min. El1 isSmero R, del compuesto
A del titulo, se obtiene, después de cristalizacién de
cloroformo/hexanos, como un s8lido blanco, 100% ee; identificado
mediante HRMN y anilisis espectral de masa. 'H RMN (300 MHz,

DMSOdg) 6 2.05 (s, 3H), 2.96 (s, 3H), 3.67 (s, 3H), 6.62 (brs,
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2H), 6.6 (d, 1H), 7.25-7.35 (m, 2H), 7.35-7.5 (m, 2H), 7.65 (m,
1H}, 7.95 (m, 2H), 8.4 (dd, 1H)

MS m/e {(M+H)' 405 [a]p?® = +22 (c = 1% en CH,OH)

El isbémero S, del compuesto B del titulo, se obtiene después
de cristalizacién de cloroformo/hexanos, como un sélido blanco,
98% ee; identificado mediante HRMN y andlieip espectral de masa.
'H RMN (300 MHz, DMSOds)

& 2.05 (s, 3H), 2.96 (8, 3H), 3.67 (s, 3H), 6.62 (brs, 2H), 6.6
(d, 1H€), 7.25-7.35 (m, 2H), 7.35-7.5 (m, 2H), 7.65 (m, 1H), 7.95
(m, 2H), 8.4 (dd, 1H)

MS m/e (M+H)* 405 [a]lp?® = -9.5 (¢ = 0.4% en CH;0H)

Preparacién de (5R) -2-Amino-5-(3,4-dietoxifenil)-5-[3-(2-

fluoropiridin-3-il) fenil] -3-metil-3,5-dihidro-4H-imidazol-4-ona

{(A) y (58)-2-Amino-5-(3,4-dietoxifenil)-5-[3-(2-fluoropiridin-3-

il) fenil] -3-metil-3,5-dihidro-4H-imidazol-4-ona (B)
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2-amino-5-(3,4-dietoxifenil) -5-[3-{2-fluoropiridin-3-

il)fenil] -3-metil-3,5-dihidro-4H-imidazol-4-ona racémico se
resolvid utilizando técnica de HPLC quiral sobre un Chiralcel AD,
columna de 0.46 x 25 cm y utilizando como fase mévil 25% de EtOH
en hexano/DEA. El1 isémero R, del compuesto A del titulo, se
obtiene e identifica mediante HRMN y andlisis espectral de masa.

@ 'H RMN (DMSOd¢ 300 MHz) & 1.22 (m, 6H), 2.95 (s, 3H), 3.95 (m,
4H), 6.6 {(brs, 2H), 6.85 (d, 1H), 7.0 (m, 2H), 7.37-7.45 (m, 3H),
7.48 (d, 1H), 7.63 (8, 1H), 7.96 (m, 1H), 8.2 (d, 1H) MS m/e
(M+H)* 449

[@]p?® = +7.4 (c = 1% en CH30H)

El is6mero S, del compuesto B del tiItulo, sBe obtiene e
identifica mediante HRMN y an&lisis espectral de masa. 'H RMN
(DMSOd¢ 300 MHz) 6 1.22 (m, 6H), 2.95 (s, 3H), 3.95 (m, 4H), 6.6
(brs, 2H), 6.85 (4, 1H), 7.0 (m, 2H), 7.37-7.45 (m, 3H), 7.48 (d,

1H), 7.63 (s, 1H}, 7.96 (m, 1H), 8.2 (d, 1H)
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MS m/e (M+H)* 449

[@]p®® = -9.8 (c = 1% en CH;0H)
EJEMPLO 104

Preparacién de 2-Amino-5-[3,4-bis-(2-fluoro-etoxi)fenil]-5-[4-

fluoro-3-(2-fluoro-piridin-3-il) -fenil] -3-metil-3,5-dihidro-

imidazol-4-ona

COzH NaH, DMF CO,CH,CH,F
_— 1 N NaOH
HO Br ~~_F FCHCHO

OH OCH,CHFf  EtOH
1 2
8 ®
COgH coci L. ':@/\Pph’%
02 Fomychy0 F *
FCH,CH,0 2 OCH.CH.F LiHMDS, THF
OCH,CH,F 2~
4 2) NalO,
3
HN,  ,CHy
OCH;CH,F B
O -T2 iH *HCl B N 0
Br HoN” “NHMe
OCHyCH,F
. 0 NayCOy F OCH,CHyF
F OCH,CH,F
p 7 2CH,
N,__F
l —
Z B(OH),
Pd(PPh3),Cly, PPy
NuchJ

Etapa a) Preparacién del compuesto 2

Hidruro de sodio (1.82 g de una dispersién al 60% en aceite,

45.5 mmol) se lava con hexanos, se suspende en DMF (5 mL) y se
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trata gota a gota con una solucién de 1 (2.0 g, 13.0 mmol) en DMF
(15 mL) durante un periodo de 10 min a temperatura ambiente.
Después de agitar durante 1.5 h adicionales a temperatura
ambiente, la mezcla se trata con una solucién de l-bromo-2-fluoro
etano en DMF (15 mL) y la mezcla se agité a temperatura ambiente
durante 18h, luego se calent6 a 60°C durante 4 h. adicional. La
mezcla se enfrié a temperatura ambiente y se diluye con acetato
de etilo (100 mL} y agua (100 mL). La capa orginica se separa y
ge lava con NaOH 1 N (100 mL), cloruro de litio acuoso 5% (2 x
100mL), solucién salina (100 wmL), se seca sobre sulfatc de
magnesio, se filtra 'y se concentra. La purificacién mediante
cromatograffa flash (sflice, 1:3 acetato de etilo/hexanos)
produce 2 (1.00 g, 26%) como un s6lido blanco: H RMN (300 MHz,
CDCl;) & 7.74 (4ad, J=8.4, 2.0 Hz, 1H), 7.63 (d, J=2.0 Hz, 1H),
6.94 (d, J=8.5 Hz, 1H), 4.84 (m, 2H), 4.75 (m, 3H), 4.67 (m, 1H),
4.58 (m, 1H), 4.52 (m, 1H), 4.36 (m, 2H), 4.30 (m, 2H); ESI MS

m/z 293 [C13H15F304 + H]+.
Etapa b) Preparacién del compuesto 3

Una mezcla de 2 (1.00 g, 3.42 mmol) en etanol (10 mL) y NaOH
1 N (10 mL) se calienta a 75°C durante 1 h. La mezcla se enfria a
temperatura ambiente, se concentra, se diluye con agua (10 mL) y
se acidifica con HCl 6 N, Los 86lidos que formaron fueron
recolectados mediante filtracién y secado para lograr 3 (0.76 q,
90%) como un s6lido blanco: 'H RMN (300 MHz, DMSO-dg) & 12.8
(brs, 1H), 7.58 {dd, J=8.4, 1.5 Hz, 1H), 7.50 (d, J=1.5 Hz, 1H),
7.11 (d, J=8.5 Hz, 1H), 4.84 {(m, 2H), 4.67 (m, 2H), 4.39-4.22 (m,

4H) .
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Etapa ¢) Preparacién del compuesto 4

Una mezcla de 3 (0.76 g, 3.09 mmol), cloruro de tionilo (8
mL) y DMF (1 gota) se calienta a reflujo durante 4 h. La mezcla
se enfria luego a temperatura ambiente y se concentra. El residuo
se disuelve en tolueno y de nuevo Be concentra para lograr 4
(0.82 g, 100%) como un edlido blanco: H RMN (300 MHz, CDCly) &
7.85 (dd, J=8.4, 1.8 Hz, 1H), 7.62 (d, J=2.1 Hz, 1lH), 6.98 (d,
J=8.7 Hz, 1H), 4.89{(m, 2B), 4.75 (m, 2H), 4.43-4.26 (m, 4H); IR

(ATR} 1734, 1582, 1513, 1417 cm .
Etapa d) Preparacién del compuesto 6

Una solucién 1.0 M de bis(trimetilsilil)amida de litio en
tetrahidrofurano (3.25 mL, 3.25 mmol) se agrega a una suspensidn
agitada de bromuro de (3-bromo-4-fluorcbencil) trifenilfosfonio
(L.72 g, 3.25 mmol) en tetrahidrofurano (6 mL). La mezcla se
agita durante 25 min a temperatura ambiente, luego se enfrfa a -
40°C, Be trata con una solucién de 4 (0.82 g, 3.10 mmol) en
tetrahidrofurano (3 mL) y se agita durante 2 h adicionales aunque
calentando lentamente a temperatura ambiente. La reacci6n luego
se trata con agua (5 mL) y periodato de Bodio (0.69 g, 3.25
mmol), luego se calienta a 50°C durante 19 h. Después de este
tiempo la mezcla se enfria a temperatura ambiente y se diluye con
acetato de etilo (25 mL). La capa orginica se separa y se lava
con agua (10 mL) y solucién salina (10 mL), se seca sobre sulfato
de magnesio, se filtra y se concentra. Purificacién mediante

cromatografia flash (silice, 1:3 acetato de etilo/hexanos)

\,Dx.
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produce 6 (0.27 g, 20%) como un s6lido amarillo p&lido: H RMN
(300 MHz, CDCl,) & 8.22 (dd, J=6.5, 2.1 Hz, 1H), 7.92 (m, 1H),
7.63 (d, J=2.0 Ez), 7.51 (dd, J=8.4, 2.9 Hz, 1H), 7.23 (m, 1H),
7.96 (d, J=8.5 Hz, 1H), 4.85 (m, 2H), 4.76 (m, 2H), 4.39-4.31 (m,

4H) .
Etapa e) Preparacién del compuesto 7

Una mezcla de 6 (0.26 g, 0.603 mmol) y clorhidrato de 1-
metilguanidina (0.30 g, 2.71 mmol) en dioxano (8mL) y etanol (5.3
mL) Bse agita a temperatura ambiente durante 5 min. Luego se
agrega una solucién de carbonato de sodio (0.29 g, 2.71 mmol) en
agua (2.3 mL) y la mezcla se sumerge en un bafio de aceite a 85°C
y B8e agita durante 30 min. La mezcla de reaccién se enfrfia a
temperatura ambiente, 8se concentra y el residuo se particiona
entre cloruro de metileno (50 mL) Yy agua (20 mbL). La capa
orgénica se gepara, sBe lava con agua (20 mL), solucibén salina (20
mL), se seca sobre sulfato de magnesio, se filtra y se concentra.
Purificacién wmediante cromatograffa flash (silice, 95:5:0.5
cloruro de metileno/metanocl/hidr6xido de amonio concentrado)
produce 7 (0.154 g, 53%) como un s6lido blanco: 'H RMN (300 MHz,
CDC1l,) 6 7.68 (m, 1H), 7.33 (m, 1H), 7.07 (m, 3H), 6.89 (m, 1H),
4.80 (m, 2H), 4.66 (m, 2H), 4.28 (m, 2H), 4.18 (m, 2H); ESI MS

m/z 486 [C“H“BngN;O; + H] *.

Etapa £f) Preparacién de 2-amino-5-[3,4-bis-(2-fluoro-etoxi)-
fenil)] -5- [4-fluoro-3-(2-fluoro-piridin-3-il)-fenil] -3-metil-3,5-

dihidro-imidazol-4-ona
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Una mezcla de 7 (0.140 g, 0.288 mmol), &cido 2-
fluropiridina-3-borénico (0.061 g, 0.430 wmmol), carbonato de
sodio (0.092 g, 0.860 mmol) , cloruro de
bis(trifenilfosfino)paladio (II) (0.010 g, 0.014 mmol) vy
trifenilfosfina (0.008 g, 0.028 mmol) en 1:1 tolueno/etanol (8
mL) se desgasifica y se calienta a 110°C durante 1.5 h. La mezcla
se enfria a temperatura ambiente, se concentra y se purifica
mediante cromatografia flash (silice, 97:3:0.25 cloruro de
metileno/metanol/hidréxido de amonio concentrado) para lograr 8
(0.055 g, 39%) como un ablido blanco, pf 85-95°C; H RMN (300
MHz, CD,OD) &6 8.23 (m, 1H), 7.93 (m, 1H), 7.51-7.38 (m, 3H), 7.21
({t, J=9.0 Hz, 1H), 6.98 {(m, 3H), 4.78 {(m, 2H), 4.68 {(m, 2H),
4.62-4.58 (m, 4H), 3.11 (s, 3H); IR (ATR) 1733, 1666, 1502, 1260
cml; ESI MS m/z 503 [C3sHaFeNO3; +H]*. Anal. Calculado para
CasHa4FsNOy - 0.25H;0: C, 59.28; H, 4.45; N, 10.73. Encontrado: C,

59.23; H, 4.47; N, 11.05.
EJEMPLO 105

Preparaclén de (58) -2-Amino-5-[4-fluoro-3-(2- fluoropiridin-3-

il) fenil] -5- (4-metoxi-3-metilfenil] -3-metil-3,5-dihidro-4H-

imidazol-4-ona [A] y (5R)-2-Amino-5-[4-fluoro-3-(2-fluoropiridin-

3-il)fenil] -5- (4-metoxi-3-metilfenil] -3-metil-3,5-dihidro-4H-

imidazol-4-ona [B]
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El racemato 2-amino-5-[4-fluoro-3- (2-fluorecpiridin-3-
il) fenil] -5- (4-metoxi-3-metilfenil] -3-metil-3,5-dihidro-4H-
imidazol-4-ona se separa mediante HPLC utilizando Chiralcel OJ,
2x25 cm, fase m&vil 15% EtOH/DEA en hexano y proporcién de flujo
de 21 mL/min para dar el is6mero S del titulo (A), H RMN (DMSOd;
300 MEz) 6 2.0 (B, 3H), 2.95 (8, 3H), 3.7 (s, 3H), 6.6 (b, 2H),
6.8 (d, 1H), 7.3 (m, 3H), 7.5 (m, 3H), 8.0 (m, 1H), 8.3 (m, 1H);
MS m/e (M)* 423;[a]as = +76.4 (C = 1% en MeOH); pf 103- 105°C y el
is6émero R del titulo (B), 'H RMN (DMSOdg 300 MHz) 8 2.0 (a, 3H),
2.95 (s, 3H), 3.7 (s, 3H), 6.6 (b, 2H), 6.8 (d, 1H), 7.3 (m, 3H),
7.5 (m, 3H), 8.0 {(m, 1H), 8.3 {m, 1H); MS m/e (M)* 423;[a]las = -

40.8 (C = 1% en MeOH); pf 103- 105°C.

EJEMPLO 106

Preparacién de (58)-2-Amino-5-(4-fluorc-3-pirimidin-5-ilfenil)-5-

(4-matoxi-3-metilfenil)-3-metil-3,5-dihidro-4H-imidaszol-4-ona [A]

Y (5R)-2-Amino-5-(4-fluoro-3-pirimidin-5-ilfenil)-5-(4-metoxi-3-

metilfenil) -3-matil-3,5-dihidro-4H-imidasol-4-ona [B]
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El racemato 2-amino-5-(4-fluoro-3-pirimidin-5-ilfenil)-5-(4-
metoxi-3-metilfenil)-3-metil-3,5-dihidro-4H-imidazol-4-ona Be
gsepara mediante HPLC utilizando Chiralcel OD, 2 x 25 cm, fase
mévil cm utilizando MeOH de fase m&vil (30% con 0.1% DEA) en CO,
(100 bar) y una proporcién de flujo de 50 mwL/min para dar el
isémero S del titulo (A), H RMN (400 MHZ, DMSO-dg) & 2.04 (s,
3H), 2.93 (s, 3H), 3.69 (s, 3H), 6.6]1 (bs, 2H), 6.81 (m, 1H),
7.22 (m, 1iH), 7.27 (m, 1H), 7.29 (m, 1H), 7.60 (m, 1H), 7.61 (m,
1H), 8.89 (d, 2H), 9.18 (d, 1H); MS m/e (M+H)* 406; pf 115°C; [alas

48 (C = 1% en MeOH); y el isémero R del titulo (B), 'H RMN (400

MHZ, DMSO-d¢) & 2.04 (e, 3H), 2.93 (s, 3H), 3.69 (s, 3H), 6.60
(bs, 2H), 6.81 (m, 1H), 7.22 (m, 1H), 7.27 (m, 1H), 7.29 {m, 1H),
7.60 {m, 1H), 7.61 (m, 1H), 8.89 (d, 2H), 9.18 (4, 1H); MS m/e

(M+H)* 406; pf 115°C; [al2s = -39.2 (C = 1% en MeOH).

EJENPLO 107

Preparacién de (58) -2-Amino-5- (4-fluoro-3-pirimidin-5-ilfenil) -5-

[4-matoxl-3-(trifluorometil) fanil] -3-metil-3,5-dihidro-4H-

imidazol-4-ona [A) Y (5R) -2-Amino-5- (4-fluoro-3-pirimidin-5-

1lfenil) -5-[4-metoxl-3-(trifluorometil) fenil] -3-metil-3,5-

dihidro-4H-imidazol-4-ona [B]
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Una mezcla racémica de 2-amino-5-(4-fluoro-3-pirimidin-5-
ilfenil) -5- [4-metoxi-3-(trifluorometil) fenil]-3-metil-3,5-
dihidro-4H-imidazol-4-ona se separa por HPLC utilizando Chiralcel
OD, 2 x 25 cm, fase m&vil cm, fase m&vil EtOH/Hexano (15/85) y un
indice de flujo de 20 mL/min para dar el isémero S del titulo
(A), 'H RMN (400 MHZ, DMSO-d¢) 8 2.94 (s, 3H), 3.81 (s, 3H), 6.76
(bs, 2H), 7.19 (m, 1H), 7.32 (m, 1H), 7.32 (m, 1H), 7.50 (m, 1H),
7.70 (m, 2H), 8.89 (d, 2H), 9.18 (d, 1H); MS m/e (M+H)* 460.1; pf
100° C; [a)las = 1.6 (C = 1% en MeOH); y el isémero R del titulo
(B), X RMN (400 MHZ, DMSO-ds) 8 2.94 (8, 3H), 3.81 (s, 3H), 6.76
{bs, 2H), 6.82 (m, 1H), 7.22 (m, 1H), 7.32 (m, 1H), 7.50 (m, 1H),
7.59 (m, 1H), 7.70 (m, 1H), 8.89 (d, 2H), 9.18 (d, 1H); MS m/e

(M-H) "~ 458; pf 100° C; [alss = -1.8 (C = 1% en MeOH).

EJEMPLO 108

Praparacién de 2-Amino-5-[4-(2-fluorcetoxl)fenil]-5-[4-fluoro-3-

(2-fluoropiridin-3-il) fenil] -3-metil-3,5-dihidro-4H-imidasol-4-
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Etapa a) Preparacién de Metil 4-(2-fluoroetoxi)benzoato

Bajo atmbSsfera de nitrégeno a una solucién frfia (5° C) de
éster de metilo de &cido 4-hidroxi-benzoico (7 g, 46 mmol) en DMF
(30 ml) se agrega NaH (60 %; 2.2 g) en forma de porciém durante
20 minutos. Después la adicidén se completa, se remueve el bario de
hielo y 1la Bsuspensifn resultante blanca se calienta hasta
temperatura ambiente y Be agita durante 3 horas. Una solucién
preparada de 1l-Bromo-2-fluoro-etano (6.42 g, 50 56 mmol) en DMF
(20 mL) se agrega y la nueva mezcla se agita a 50° C durante 18
horas. Luego de enfriar a temperatura ambiente la mezcla se
vierte en una mezcla de hielo y HC1 1 N (1:1) y se extrae con
acetato de etilo. Los extractos organicos se lavan con Bolucibn
salina, se secan 8sobre MgS0O,. La evaporacifn y purificacién
mediante ‘cromatografia flash {(Hexano/acetato de etilo 9/1) da un

g6lido blanco (7.75. 85 % de rendimiento); H RMN (400 MHZ,
CDCl;) & 3.86 (@, 3H), 4.20 (m, 1H), 4.21 (m, 1H), 4.27 (m, 1H),

4.28 (m, 1H), 6.93 (4, 2H), 7.98 {(d, 2H); MS m/e (M+H)' 198; pf

77 C.
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Etapa b) Preparacidén de fcido 4-(2-Fluorocetoxi)benzoico

A una Bolucibn de 4-(2-fluorocetoxi)benzoato de metilo (7.7
g, 38.85 mmol) en dioxano (100 mL) se agrega LiOH (2M, 39 mL). lLa
mezcla de reaccién se agita a temperatura ambiente durante 18
horas, y luego se concentra en vacio. El residuo se disuelve en
HzO (30 ml) y se extrae con éter. El acuoso se "acidifica bajo
frio con HCl (6N) y se extrae con CHCl;. Se secan los extractos
orgdnicos sobre MgS0O,. Evaporacifn y recristalizacién de acetato
de etilo y cloruro de metileno da el compuesto del titulo como un

g6lido blanco (5 g, 71 % de rendimiento); 'H RMN (400 MHZ, DMSO-
de) & 4.28 (m, 1H), 4.35 {m, 1H,) 4.68 (m, 1H), 4.80 (m, 1H),

7.04 (d, 2H), 7.89 (d, 2H); MS m/e (M-H) 183.1; pf 203" C.

Etapa ¢) Preparacién de 1-{3-bromo-4-fluorofenil)-2-[4-(2-

fluoroetoxli) -fenil] etano-1,2-diona

Se agrega una Bolucién 1.0 M de litio
bis(trimetilgilil)amida en tetrahidrofurano (20 mL, 20 mmol a
temperatura ambiente a una suspensién agitada de bromuro de (3-
bromo-4-fluoro-bencil)trifenilfosfonio (10.6 g, 20 mmol) en
tetrahidrofurano (40 mL). La mezcla se agita durante 40 minutos,
luego se enfrfa a -200 C y se trata con cloruro de 4-(2-
fluoroetoxi)benzoilo (4.1 g, 20 mmol) en tetrahidrofurano (40 mL)
Yy se agita adicionalmente durante 2 horas mientras se calienta

lentamente a temperatura ambiente.

Se trata la mezcla con agua (20 mL) y periodato de sodio

(4.3 g, 20 mmol) entonces se agita a 50 C durante 18 horas. Luego
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de enfriar a temperatura ambiente la mezcla se extrae con acetato
de etilo. Los extractos orginicos se lavan con solucién salina,
se secan sobre MgSO,. La evaporacién y purificacién mediante
cromatografia flash (Hexano/acetato de etilo 9/1) da un sélido
amarillo (3 g, 41 % de rendimiento); 'H RMN (400 MHZ, CDCl;) §
4.25 (m, 1H), 4.32 (m, 1H,) 4.70 {m, 1H), 4.82 (m, 1H), 7.01 (d,
2H), 7.23 (m, 1H), 7.94 (m, 3H), 8.22 (m, 1H); M8 m/e (M+CH;3C00)"

427; pf 107° C.

Etapa d) Preparacién de 2-Amino-5-[4-(2-fluorocetoxi)fenil]-5-[4-
fluoro-3-(2-fluoropiri-din-3-il)fenil] -3-matil-3,5-dihidro-4H-

imidazol-4-ona

Utilizando esencialmente el mismo procedimiento descrito en
los Ejemplos 39 y 40 y empleando metilaminoguanidina y &cido 2-
fluoropiridina-3-borénico, respectivamente, se obtiene el
producto del titulo como un sélido blanco, pf 135° C, 'H RMN (400
MHZ, DMSO-d¢) 6.2.93.(s, 3H), 4.09 (m, 1H), 4.11 (m, 1H,) 4.59
(m, 1H), 4.61 (m, 1H), 6.84, (bs, 2H), 6.86 (m, 2H), 7.30 (m,
3H), 7.44 (m, 1H), 7.52 {(m, 2H), 7.95 (m, 1H), 8.26 (m, 1H); MS

m/e (M-H)  439.2;.
EJEMPLOS 109-124

Preparacién de compuestos de 2-Amino-5-alcoxifenil-5-(3-

heteroaril) fenil-3-metil-3,5-dihidro-4H-imidazol-4-ona

vz
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Utilizando esencialmente el mismc procedimiento descrito en
el ejemplo 108 y empleando el &cido borbénico apropiado y sustrato
de S-(3-bromofenil)hidantoina, los compuestos que Be muestran en
la Tabla III se obtienen e identifican por RMN y anilisis

espectral de masa.

Tabla III

Ej. Pf
No Ry R Ry Ry Ry X °C
109 H CHaCHZF 4-F H H N 123
110 H CH;CHyF H H H CF --
111 H CH,CH,F H 6-F H CH 100
112 3-CH; CH,CH,F 4-F H F CH 105-106
113 3-CH; CH;CH3F 4-F H H N 108-110
114 3-CH; CHxCgHs H H H N 107-109
115 3-CH, H H H H N 168-170
116 3-CH; CH;CHyF H H H N 108-110
117 3-CH;, CH,CN H H H N 220-222
118 3-CH; i-propilo H H H N 101i-103
119 3-CHa CH3CO;CaHs H H H N 105-107
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120 3-CH;3 CaHg H H H N 106-108

121 3-CH, n-propilo H H H N 102-104

122 3-CH; i-butilo H H H N 103-105

123 3-CH; CH;CHycicloh H H H N 1-7-109
exilo

124 3-CH, n-C3Hg-OCgHg H H H N 72-74

EJEMPLO 125

Preparacién de 2-Amino-5-(3-bromo-4-fluorofenil)-3-(2-

fluoroetil) -5-(4-trifluorometoxli-fenil)-3,5-dihidro-imidazol-4-

ona
5 F
r

L RN~ ocFs S
/ (o 2

tN ol NHz N

N HCI . ;
A N 0
A HNZ N o]
HN" N, (FPTIaNEL M ‘HCI ” O O

He owr F OCF;

A una mezcla agitada de clorhidrato de 2-fluorocetilamina
(1.50 g; 15.1 mmol) y clorhidrato 1H-pirazol-l-carboxamidina
(1.77 g; 12.1 mmol) en DMF se agrega diigopropiletilamina (3.58
g; 27.7 mmol). Se agita la mezcla bajo atmésfera de nitrégeno
durante 3 horas. Se agrega &éter de dietilo (35 mL) y se sacude la
mezcla y se le permite al producto aceitoso asentarse en el fondo
del frasco, con lo cual se decanta el &ter. Esto se repite y el
aceite claro se seca bajo alto vacio a temperatura ambiente
durante 24 horas. Se wutiliza el productoc N-(2-fluoroetil)-

guanidina (1.6 g) sin purificacién adicicnal.
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Una solucidn de 1- (3-bromo-4-fluoro-fenil) -2- (4-
trifluorometoxi-fenil) -etano-1,2-diona (0.181 g; 0.46 mmol) y N-
(2-fluoroetil) -guanidina (0.105 g; 0.74 mmol) en una mezcla de
dioxano, agua y etanol, se trata con carbonato de sodio sélido
caliente a 90° C durante cinco horas, y se evapora hasta secado.
El residuo resultante se disuelve en cloroformo, se lava con
agua, se seca sobre sulfato de sodio, y se evapora para dar el
compuesto del titulo como un seflido verde claro, 116 mg (52% de

rendimiento}, MS (API-ES) 480.3 [M+H]+.

EJEMPLOS 126-128

Preparacidn de compuestos 2-Amino-3-gustituido-5-(3-

hatercaril) fenil-5-(4-trifluorometoxl-fenil)-3,5-dihidro-

imidazol-4-ona

Utilizando esencialmente el mismo procedimiento descrito en
el ejemplo 108 y empleando el &cido borb6nico apropiado y 3-
alquil-2-amino-5- (3-bromofenil) hidantoina, los compuestos que se
muestran en la Tabla IV se obtienen e identifican por RMN y

anilisis espectral de masa.
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Tabla IV

Ej. PE
No R R3 R8 R9 X °C
126 CF,3 CHaCHaF H H N 166-170
127 CF, CHaCHaF H F CH 138-150
128 CHF; CaHs H H C-F
EJEMPLO 129
Preparacién de 3-Metil-5-(3-metil-4-ropoxifenil)-2-

{propiloaming) -5- (3-pirimidin-5-ilfenil) -3,5-dihidro-4H-imidasol-

4-ona

Una solucién de 2-amino-5-(4-hidroxi-3-metilfenil)-3-metil-
5-(3-pirimidin-5-ilfenil) ~-3,5-dihidro-4H-imidazol-4-ona (74.6 mqa,
0.2 mmol) en N,N-dimetilformamida se trata con 2-yodopropano
(31.2 mg, 0.4 mmol) y Cs;CO; (130 mg, 0.4 mmol) a temperatura
ambiente, se agita durante la noche a temperatura ambiente y Bse
apaga con H;0. Las fases se separan, la fase acucosa se extrae con

acetato de etilo. La fase orgfnica se combina con los extractos,
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se lava secuencialmente con H;0 y solucién salina, se seca sobre
MgSO, y 8Be evapora hasta s8secado. El1 residuo resultante se
purifica por cromatografia flash con acetato de etilo/etanol
(amonfaco 2M) (90/10) como eluyente para producir el compuesto
del titulo como un aé8lido blanco, 60 mg (65% de rendimiento), pf

64-66° C; MS (+) ES: 458 (M+H)"*.

EJEMPLO 130

Preparacién de 4-yodo-2-metil-1-[(1R)-1-fenilatoxi] bancena

Qe — Q3O

CHs CHs

Se trata una soluciédn frfa de PPh; (262 mg 10 mmol) en THF
con azodicarboxilato de dietilo (1.74 g, 10 mmol) a 0* C, se
agita durante 5 min, se le permite calentarse hasta temperatura
ambiente, 8se trata con 4-yodo-2-metilfenol (1.17 g, 5 mmol) y
R(+)-1-feniletanol (1.22 g, 10 mmol), se agita durante 24 h a
temperatura ambiente y 8e concentra en vacio. El1 residuo
resultante se purifica por cromatografia flash (gel de silice,
100% de Hexano) para producir el compuesto del titulo como un

aceite claro 2.5 g (50%). MS (+): EI 338 M'.
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EJEMPLO 131

Preparacién de 2-amino-3-metil-5-{3-metil-4-[(1R)-1-
feniletoxi] fenil}-5- (3-pirimidin-5-ilfenil) -3,5-dihidro-4H-

imidazol-4-ona

" NN
—Q"Q ¢ P sS
CHj 2) KMnO4 O Q

Una 8olucién de 4-yodo-2-metil-1-[(1R)-1-feniletoxi)benceno
(10 mmol) en trietilamina se trata con
tetrakie(trifenilfosfina)Pd (0.69 mmol), yoduro de cobre (0.97
mmol) y una solucién de 3-(pirimidin-5-il)etinilbencenc (10 mmol)
en acetonitrilo a temperatura ambiente. La mezcla de reaccién se
calienta durante 1h a 80° C, se enfrfia y se concentra en vacio.
El residuo resultante se purifica por cromatografia para dar 5-
{3-({3-metil-4-[(1R)-1-fenil}etinil)fenil]pirimidina como un
aceite, MS (+) BES: 391(M+H)*. Una solucibén de 5-[3-({3-metil-4-
[(1R)-1-fenil}etinil)fenil]pirimidina (8.3 mmol) en acetona se
trata con una solucién caliente (-40°C) de NaHCO, (4.98 mmol) y
MgSO, (12.45 mmol) en agua (80 mmol) seguido por una scla porcién
de KMnO, 86lido (8.3 mwl), 8e agita durante 40 min. a
temperatura ambiente y 8e extrae con 1l:1 éter:Hexano. Los

extractos se combinan, se secan sobre MgSO, y se concentran hasta

ok
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secado para dar 1-{3-metil-4-[(1R)-1-feniletoxi]fenil}-2-{(3-
pirimidin-5-~ilfenil)etano-1,2-diona como una espuma, MS (+) ES:
423 (M+H) *. Una solucién de 1-{3-metil-4-[(1R)-1-
feniletoxi] fenil}-2- (3-pirimidin-5-ilfenil)etano-1,2-diona (5.0
mmol) en etancol se trata con clorhidrato de N-metilguanidina (5.5
mmol) y una solucién acuosa de Na;CO; (10.0 mmol), se calienta a
temperatura de reflujo durante 1 h y se concentra en vacio. El
residuo resultante se purifica por cromatografia para producir el
producto del titulo como un sé6lido blanco, pf 112-114° C. MS (+)

ES: 478 (M+H)*.

EJEMPLO 132

Preparacién de (5R)-2-Amino-5-{3-(2-fluoropiridin-3-il)fenil]-3-

metil-5-[4- (trifluoromatoxi)fenil] -3,5-dihidro-4H-imidasol-4-ona

Una mezcla racémica de 2-amino-5-(3-(2-fluoropiridin-3-
il) fenil] -3-metil-5-[4- (trifluorometoxi) fenil] -3,5-dihidro-4H-
imidazol-4-ona se sBepara por HPLC quiral utilizande Chiralcel AD,
2x25 cm (columna) con fase mSvil 9% EtOH en Hexanos (0.1%

dietilamina) para dar el isSmero R del titulo: [a]as = -13.4 (1%

en MeOH); 'H RMN (DMSOds 300 MHz) 8§ 2.95 (s, 3H), 6.65 (brs, 2H),
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7.28 (d, 2H), 7.4-7.45 (m, 3H), 7.5 (m, 1H), 7.55 (d, 2H), 7.65

(d, 1H), 7.95-8.0 (m, 1H), 8.2 (m, 1H); MS m/e (M+H)" 445.

EJEMPLO 133

Preparacién de (58) -2-Amino-5-[4- (difluorometoxl) fenil] -5- [4-

fluoro-3- (2-fluoropiridin-3-1l1) fenil] -3-metil-3,5-dihidro-45-

imidazol-4-ona [A] y (5R)-2-Amino-5-[4-(difluorometoxl) fanil] -5-

[4-fluoro-3-(2-fluoropiridin-3-il) fenil] ~-3-metil-3,5-dihidro-4H-

imidazol-4-ona [B]

HoN HaN CHy HaN

N),*n’c Hy HPL quiral . N F >/‘

Una mezcla racémica de 2-amino-5-{4- (difluorometoxi)fenill]-
5-[4-fluoro-3-{2-fluoropiridin-3-il) fenil] -3-metil-3,5-dihidro-
4H-imidazol-4-ona se separa por HPLC quiral: Chiralcel AD, 2x25
cm (columna) con fase mévil 9% EtOH en Hexanos/TFA para dar el

producto del tftulo A, [a]szs = +11.4 (1% en MeOH) ;'H RMN (DMSOdq

300 MHz) & 3.12 (s, 3H), 7.25 (m, 3H), 7.4-7.5 (m, 4H), 7.5 (m,
2H), 8.0 (m, 1H), 8.6 (m, 1H), 9.5-9.7 {(br, 2H); MS m/e (M+H)"

445 y

el producto del tftulo B, [alzs = -10.4 (1% en MeOH); 'H RMN

(DMSOde¢ 300 MHz) & 3.12 (s, 3H), 7.25 (m, 3H), 7.4-7.5 (m, 4H),
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7.5 {m, 2H), 8.0 (m, 1H), 8.6 (m, 1H), 9.5-9.7 (br, 2H); MS m/e

(M+H) * 445,
BJEMPLO 134

Preparacidn de (58) -2-Amino-5-[4-(difluorometoxl) fenil] -5-[4-

fluoro-3-({6-fluoropiridin-3-1il) fenil) -3-metil-3,5-dibhidro-4H-

imidazol-4-ona [A] y (5R)-2-Amino-5-[4-(difluorometoxi)fenil]-5-

(4-fluoro-3-(6-fluoropiridin-3-il) fenil] ~3-metil-3,5-dihidro-4H-

imidazol-4-ona [B]

WA o R W HN o,
HPLC quiral | |} ::,a o Jwi;lji:j>/kb
F _{ F o_(F F q F
° F F -(F
ladenero 3-8 isdmero 5-R
A 8

Una mezcla racémica de 2-amino-5-[4- (difluorometoxi)fenil]-
5-[4-fluoro-3-(6-fluoropiridin-3-il) fenil] -3-metil-3,5-dihidro-
4H-imidazol-4-ona Be 8epara por HPLC quiral: Chiralcel OJ,
0.46x10 cm (columna) con fase mSvil 15% EtOH en Hexanos para dar

el isSmero S del tftulo (A): [alzs = +6 (1% en MeOH); *H RMN

(DMSOdg 300 MHz) § 2.94 (s, 3H), 6.8 (brs, 2H), 7.08 (d, 2H), 7.12
(¢, 1iH), 7.28 (m, 2H), 7.4-7.5 (m, 3H), 7.6 (dd, 1H), 8.05 (m,
1H), 8.3 (s, 1H); MS m/e (M+H)"* 445 y el is6mero R del titulo
(B): [alas = -7.4 (1% en MeOH); 'H RMN (DMSOdg 300 MHz) 8 2.94 (s,

3H), 6.8 (bre, 2H), 7.08 (d, 2H), 7.12 (t, 1H), 7.28 (m, 2H),
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7.45 (4, 2H), 7.4-7.5 (m, 1H), 7.6 {(dd, 1H), 8.05 (m, 1H), 8.3

(s, 1H); MS m/e (M+H)* 445,

EJEMPLO 135

Preparacién de (58)-2-Amino-5-[4-(difluorometoxi)fenil] -5-[3-(6-

fluorcpiridin-3-il)fenil) -3-metil-3,5-dihidro-48-imidazol-4-ona

[Al Y (5R) -2-Amino-5-[4- (difluorometoxi) fenil] -5-[3-(6-

fluoropiridin-3-il)fenil] -3-metil-3,5-dihidro-4H-imidazol-4-ona

F N H-..:)_' "‘cm Fa N H':}‘N% F N Hl:}‘"'%
HPLCquinl 1. | :,a! +Wo
F F
i ~ Qw
indeero S-S istmero S-R
A .

Una mezcla racémica de 2-Amino-5-[4-{difluorometoxi)fenil]-
5-[3-(6-fluoropiridin-3-il) fenil] -3-metil-3,5-dihidro-4H-
imidazol-4-ona se separa por HPLC quiral: Chiralcel OJ, 0.46x10
cm {columna) con fase md6vil 15% EtOH en Hexanos para dar el
isémero S del tfitulo (A): [alss = -7.4 (1% en MeOH}; 'H RMN
(DMSOdg 300 MHz) & 2.95 (8, 3H), 6.7 (brs, 2H), 7.08 {(d, 2H), 7.12
(¢, 1H), 7.25 (dd, 1H), 7.4 (t, 1lH), 7.5-7.55 (m, 4H), 7.7 (s,
1H), 8.2 (m, 1H), 8.37 (s, 1H); MS m/e (M+H)' 427; y el isémero R
del titulo (B): [alas = +8.4(1% en MeOH); 'H RMN (DMSOd; 300 MHz) §

2.95 (s, 3H), 6.7 (brs, 2H€), 7.08 (d, 2H), 7.12 (t, 1H), 7.25

17
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(dd, 1H), 7.4 (t, 1H), 7.5-7.55 (m, 4H), 7.7 (s, 1H), 8.2 (m,

1H), 8.37 (8, 1H); MS m/e (M+H)*' 427.

EJEMPLO 136

Preparacién de (58)-2-Amino-5-(3,4-distoxifenil) -5-[4-fluoro-3-

(2-fluoropiridin-3-il) fenil) -3-metil-3,5-dihidro-4H-imidasol-4-

ona [Al] vy (5R)-2-Amino-5-(3,4-dletoxifenil)-5-[4-fluoro-3-(2-

fluoropiridin-3-il)fenil] -3-metil-3,5-dihidro-4H-imidazol-4-ona

181

Una mezcla racémica de 2-amino-5-(3,4-dietoxifenil)-5-[4-
fluoro-3-(2-fluoropiridin-3-il) fenil] -3-metil-3,5-dihidro-4H-
imidazol-4-ona Be separa utilizando una columna WhelkO, HPLC
quiral 2x25 cm y 20% EtOH en heptano con 1% trietilamina, como el
eluyente para dar el isb6mero S del titulo (A) como un sélido
blanco, [alzs = -22.2, 1% en metanol; H RMN (DMSOdg 300 MHz)8 1.3
(t, 6H), 2.9 (8, 3H), 3.9 (dxg, 4H), 6.6 (b, 2H), 6.8 (d, 1H) 7.0
{m, 2H), 7.3 (t, 1H), 7.5 (m, 3H), 7.9 (s, 1H), 8.3 (m, 1lH); MS
m/e (M}* 467; y el isémero R del titulo (B) como un sélido blanco,
[@las = +26.0, 1% en metanol; 'H RMN (DMSOde 300 MHz)5 1.3 (t, 6H),

2,9 (s, 3H), 3.9 (dxqg, 4H), 6.6 (b, 2H), 6.8 (d, 1H) 7.0 (m, 2H),
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7.3 (t, 1H), 7.5 {(m, 3H), 7.9 (s, 1H), 8.3 {(m, 1lH); MS m/e (M)*

467.
EJEMPLO 137

Preparacién de {58) -2~Amino-5-[4- (difluorometoxl) fanil] -5-[3-

(2,5-difluoropiridin-3-il1)fenil] -3-metil-3,5-dihidro-4H-imidasol-

4-ona [A] y (5R)-2-Amino-5-[4-(difluorometoxi)fenil]-5-[3-(2,5-

difluoropiridin-3-il) fenil] -3-metil-3,5-dihidro-4H-imidazol-4-ona

HN o, N o WA
N.-F u}h"c: HPLC quinl N\ F :}\N . NyF N}.NG"
. F%B F%a
F
; B
ialmero 5-S isbmero 5-R
A B

Una mezcla racémica de 2-amino-5-[4-(difluorometoxi)fenil]-
5-[3-(2,5-difluoropiridin-~3-il) fenil] -3-metil-3,5-dihidro-4H-
imidazol-4-ona se separa por HPLC quiral: Chiralcel OJ, 2x25 cm
(columna) con fase m&vil 35% EtOH en Hexanos/DEA para dar el
isémero S8 del tftulo (A): [a]as = +2.8 (1% en MeOH); H RMN
(DMSOdg 300 MHz) & 2.94 (s, 3H), 6.7 (bra, 2H), 7.08 (d, 2H), 7.12
(¢, 1H), 7.4-7.5 (m, 5H), 7.7 (8, 1H), 8.0 (m, 1H), 8.2 (m, 1H);
MS m/e (M+H)' 445; y el is6mero R del titulo (B): [alas = +2.8 (1%
en MeOH); 'H RMN (DMSOd; 300 MHz) & 2.94 (s, 3H), 6.7 (brs, 2H),
7.08 (d, 2H), 7.12 (t, 1H), 7.4-7.5 (m, SH), 7.7 (s, 1H), 8.0 (m,

1H), 8.2 (m, 1H); MS m/e (M+H)* 445.
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EJEMPLO 138

Preparacién de (58)-2-Amino-5-([4-(2-fluorcetoxi)-3-metilfenil]~3-

metil-5-(3-pirimidin-5-ilfenil)-3,5-dihidro-4H-imidazol-4-ona [A]

(5R) -2-Amino-5- [4- (2-fluorocetoxl)-3-matilfaenil] -3-metil-5-(3-

pirimidin-5-ilfenil)-3,5-dihidro-4H-imidasol-4-ona [B]

Utilizando esencialmente el mismo procedimiento descrito en
los Ejemplos 133-137 y empleando una mezcla racémica de 2-amino-
5-[4- (2-fluoroetoxi)-3-metilfenil] -3-metil-5- (3-pirimidin-5-
ilfenil) -3,5-dihidro-4H-imidazol-4-ona, el isémero S del titulo
(A) se obtiene como un s6lido blanco, pf 116-118° C; [alas = -
31.46 (1% en DMSO); MS(+)ES: 438 (M+H)'; y el isSmero R del
titulo ae obtiene como un sélidoc blanco, pf 112-114 ° C; [alas =

+35 (1% en DMSO); MS{+)ES: 438 (M+H)*.

EJEMPLO 139

Preparacién de (58) -2-Amino-5-[4- (2-flucroetoxi) fenil] -5- (4-

fluocro-3-pirimidin-5-ilfenil)-3-metil-3,5-dihidro-4H-imidazol-4-
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ona [A] y (5R)-2-Amino-5-[4-(2-fluoroetoxl)fenil]-5-(4-fluoro-3-

pirimidin-5-ilfenil) -3-metil-3,5-dihidro-4H-imidasol-4-ona [B]

BN oy HaN /S M
EH "3‘" HPLC quiral '{“’:)\Df'}‘ s *t s:)ﬁ)?ﬂa
F F F Q
_\—F o-\_’:
indroero 5-8 isdmero 5-R
A B

Una mezcla racémica de 2-amino-5-[4-(2-fluorocetoxi)fenil]-5-
(4-fluoro-3-pirimidin-S-ilfenil)-3-metil-3,5-dihidro-4H-imidazol -
4-ona se s8epara por HPLC quiral: Chiralcel AD, 2 x 25 cm
utilizando fase mévil EtOH:Hexano (15:85) y un iIndice de flujo de
20 mL/min para dar el isémero S del tftulo (A) como un s6lido

blanco, pf 120" C; [alas = -35.09 (0.53% en MeOH); H RMN (400

MHZ, DMSO-dg) & 2.97 (s, 3H), 4.14-4.15 (m, 1H), 4.20-4.21 (m,
1H,) 4.65-4.66 (m, 1H), 4.74-4.75 (m, 1H), 6.67 (bs, 2H), 6.88-
6.89 (4, 2H), 7.34 (m, 1H), 7.35-7.37 (d, 2H), 7.57, {(m, 1lH)},
7.65 {(m, 1H), 8.92 (s, 2H), 9.22 (a, 1H).;MS m/e (M-H)" 422.1; y
el isSmero R del titulo como un s6lido blanco, pf 120° C; [alas =

+31.2 (1% en MeOH); 'H RMN (400 MHZ, DMSO-d¢) § 2.97 (s, 3H),
4.15-4.16 (m, 1H,), 4.20-4.21 (m, 1H), 4.65-4.66 (m, 1H), 4.74-
4.75 (m, 1H), 6.67 (bs, 2H), 6.88-6.89 (d, 2H), 7.34 (m, 1H),
7.35-7.37 (d, 2H), 7.55, (m, 1H), 7.65 {(m, 1H), 8.92 (s, 2H),

9.22 (s, 1H); MS m/e (M-H) 422.1.

EJEMPLOS 140 Y 141

o
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Preparacién de compuestos de (58) -2-Amino-5-[4-(2-

fluorocetoxl) fenil] -3-metil-5-(3-hetercarilfenil)-3,5-dihidro-4H-

imidazol-4-ona

Utilizando esencialmente el mismo procedimiento descrito en
el ejemplo 40 y empleando (5S)-2-amino-5-(3-bromofenil)-5-[4-(2-
fluorcetoxi) fenil} -3-metil-3,5-dihidro-4H-imidazol-4-ona Y un
dcido heterocarilborénico adecuado, los compuestos que se muestran
en la Tabla V se obtienen e identifican por HRMN y anilisis

egpectral de masa.

TABLA V

Ej. pf
No R9 X [al s °C
140 H N -18.4 (1% MeOH) 145

141 F CH -- 106
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EJEMPLO 142

Prepnzacién de {S58)-2-Amino-5- [4-fluoro-3- (5-fluoropiridin-3-

1l) fenil] -5- (4-metoxifenil)-3-matil-3,5-dihidro-4E-imidazol-4-ona

[A] y (5R)-2-Amino-5-[4-fluoro-3-(5-fluoropiridin-3-il)fenil]-5-

(4-metoxifenil)-3-metil-3,5-dibidro-4H-imidascl-4-ona [B]

HN HaN HaN
LHy N,CH; CHy
N N}.N HPLC quinl &N N)- + N N}.N’
0 o o] ’ 0
. FJ:;le:; FJ:;BTE::ny*
F F F
3 OCHy My
isdmero 3-3 isbmero 5-R
A B
Una mezcla racémica de 2-amino-5-[4-fluoro-3-(5-

fluoropiridin-3-il) fenil] -5- (4-metoxifenil) -3-metil-3,5-dihidro-
4H-imidazol-4-ona se separa por HPLC quiral: Chiralcel OJ, 2x25
cm (columna) con fase mbvil 30% EtOE en Hexanos {(0.1%

dietillamina) para dar el isémero S del titulo (A): [alzs = -37.6
(1% en MeOH); 'H RMN (DMSOdg 300 MHz) & 2.93 (8 3H), 3.63 (s 3H),
6.6 (bre, 2H), 6.8 (d, 2H), 7.22-7.35 (m, 3H), 7.5 {(m, 1H), 7.6
(ad, 1H), 7.8 {(m, 1H), 8.5 (d, 1H), 8.6 (d, 1H); M3 m/e (M+H)'
409 y el isSmero R del titulo (B): [alas = +35.4 (1% en MeOH); H
RMN (DMSOdg¢ 300 MHz) & 2.93 (s 3H), 3.63 (s 3H), 6.6 (brs, 2H),
6.8 (d, 2H), 7.22-7.35 (m, 3H), 7.5 (m, 1H), 7.6 (dd, 1H), 7.8

(m, 1H), 8.5 (4, 1H), 8.6 (d, 1H); MS m/e (M+H)* 409.
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EJEMPLO 143

PreparaciSn de (58) -2-Amino-5- [4-£fluoro-3- (4-fluoropiridin-3-

1l)fenil] -5- (4-metoxifenil) -3-matil-3,5-dihidro-4H-imidazol-4-ona

[Al] y (5R)-2-Amino-5-[4-fluoro-3-(4-fluorocpiridin-3-il)fenil]-5-

(4-matoxifanil) -3-metil-3,5-dihidro-4F-imidazol-4-ona [B]

HaN N ¢ HN
) NN b ) Vol
HPLC quinsl ) o * E:}j{jﬁbfkb
Fr F Fe Q
3 OCHy OCHy
isdmero 5-5 admero 5-R
A [ ]
Una mezcla racémica de 2-amino-5-[4-fluoro-3- (4-

fluoropiridin-3-il) fenil] ~-5- (4-metoxifenil) -3-metil-3,5-dihidro-
4H-imidazol-4-ona B8e separa por HPLC quiral: Chiralcel OJ,
0.46x25 cm (columna) con fase mSvil B80% EtOH en Hexanos (0.1%
dietilamina) para dar el isbémero 8 del titulo {(A): [alzs = -40
(1% en MeOH); 'H RMN (DMSOds 300 MHz) & 2.93 (s, 3H), 3.66 (s,
3H), 6.65 (brs, 2H), 6.8 (d, 2H), 7.3 (m, 3H), 7.43 (m, 1H), 7.52
(m, 2H), 8.55 {(d, 1H), 8.63 (t, 1H); MS m/e (M+H)® 409; y el
isémero R del titulo (B): [alas = +38.8 (1% en MeOH); 'H RMN
(DMSOde 300 MHz) 0O 2.93 (s, 3H), 3.66 (s, 3RH), 6.65 (brs, 2H),

6.8 (&, 2H), 7.3 (m, 3H), 7.43 (m, 1H), 7.52 (m, 2H), 8.55 {(d,

1H), 8.63 (t, 1H), MS m/e {M+H)* 409.

O\



AM101475 83 \5‘
nnigf

EJEMPL 144

Preparacién de 4- [4-Fluoro-3-(2-fluoropiridin-3-il) fenil] -1-

matll-4-(4-trifluorometoxifenil)-4,5-dihidro-1H-imidazol-2-

ilamina
CH,
o OCF, 1 s?—N'
. 1N " NHMe Br o 0
F 0 i N“ﬂol {ﬂ, F F
dioxano, elanol | §5 °C 1
| 9% 1
S, CHy
Be. HN
1. BHyTHE, THF 1. Mel, i-PrOH, 80°C, | h
2.6NHO F OCF, 2 NHj(s) mbosdiatn 80°C, 24
3% 5%
3
HIN)_ JCH; (Boc)N CH,

N Boc;O. DMAP
H'm = ™ v
OCF, OCF

3 F .
4 s
B(OIIY, (Boc); CH,y

) F N 4 N HCV dloxano
N°F N 50°C,1h
Pd{PhyPyC1, NwyCOy &%
1:1 wjyena/etanal F OCF,
110°C, 20 min ¢
28%

HN CHl
e Nr 3
N

Etapa a) Preparacién del compuesto 2
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Una mezcla de 1 (2,00 g, 5.1 mmol) y 1l-metil-2-tiourea (2.07
g, 23.0 mmol) en etanol (50 mL) y dioxano (50 mL) se agita a
temperatura ambiente durante 5 min. Se agrega una solucién de
carbonato de sodio (2.44 g, 23.0 mmol) en agua (20 mL) y la
reaccién se agita a 85° C durante 15 min. La reaccifn luego se
enfria a temperatura ambiente, Bse concentra y se diluye con
acetato de etilo {100 mL) y solucién salina (20 mL). La capa
orgdnica se separa y se lava con solucifn salina (10 mL), se seca
sobre sulfato de sodio, se filtra y se concentra. Purificacién
por cromatograffia flash (silice, 1:9 acetato de etilo/Hexanos)

produce 2 (2.30 g, 97%) como un s8lido amarillo: H RMN (300 MHz,
CDOD) &6 7.61 (dd, J = 6.3, 2.4 Hz, 1H), 7.46-7.27 (m, 6H), 3.27

(s, 3H).
Etapa b) Preparacifn del compuesto 3

Una mezcla de 2 (2.20 g, 4.75 mmol) y 1.0 M complejo de
tetrahidrofurano borano en tetrahidrofurano {(47.5 mL, 47.5 mmol)
en tetrahidrofurano (66 ml) se calienta a reflujo durante la
noche, entonces se trata con HCl 6 N (24 mL, 143 mmol) y se
calienta a 80° C durante 1 h. La reaccién se enfria a temperatura
ambiente, se neutraliza con bicarbonato de sodio sélido (12.0 g,
143 mmol) y se diluye con acetato de etilo (200 mL). La capa
orgénica se separa y se lava con solucién salina (20 mL), se seca
sobre sulfato de sodioc, se filtra y se concentra. Purificacién
por cromatografia flash (sflice, 1:9 a 2:8 acetato de

etilo/Hexanos) produce 3 (0.73 g, 34%) como un aceite incoloro:

'H RMN (300 MHz, CDCl,) & 8.14 (s, 1H), 7.42 {(m, 1H), 7.31-7.05
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(m, GH), 4.18 (E, 2H), 3.19 (E, 3H); ESI MS III/Z 450 [C11H1;|BIF4N:OS

+ HI*.
Etapa c) Preparacién del compuesto 4

Una mezcla de 3 (0.73 g, 1.63 mmol), yoduro de metilo (0.25
g, 1.79 mmcl) en isopropanol (10 mL) se calienta a 80° C durante
1 h, se concentra, se redisuelve en isopropanol (20 mL), se
enfrfa a 0° C y se carga con gas de amonlacc (2.0 g). El vaso de
reaccién se sella y se calienta a 80° C durante 48 h. La reaccién
se enfria a temperatura ambiente, se concentra y se purifica por
cromatografia flash {(100:0:0 a 80:20:0.5 cloruro de
metileno/metanol/hidréxide de amonio concentrado)} produce 4 (0.62
g, B88%) comc un almibar .incoloro: H RMN (300 MHz, CD;OD) & 7.62
(dd, J = 6.3, 2.4 Hz, 1H)}, 7.61-7.20 {(m, €H), 4.35 (s, 2H), 3.08

(B, 3H),‘ ESI MS RI/Z 432 [C11H14BI'F4N30 + H]+.
Etapa d) Preparacién del compuesto 5

Una mezcla de 4 (0.52 g, 1.20 mmol), 4-dimetilaminopiridina
(0.77 g, 6.32 mmol) y di-terc-butilodicarbonato (1.38 g, 6.32
mmol) en tetrahidrofurane (5 mL) se agita a temperatura ambiente
durante 1 h y se concentra. Purificacién por cromatografia flash

(pilice, 1:9 a 2:8 acetato de etilo/Hexanos) produce 5 (0.49 g,
65%) como un sélido blanco: 'H RMN (300 MHz, CD,OD) & 7.67 (dd, J
= 6.6, 2.1 Hz, 1H), 7.44-7.03 (m, 6H), 4.05 (d, J = 9.9 Hz, 1H),
3.86 (d, J =9.9 Hz, 1H), 2.79 (s, 3H), 1.39 (8, 18H); ESI MS m/z

632 [C:'JH;QBI‘Fq,NgO; + H]+.
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Etapa e) Preparacién del compuesto 6.

Una mezcla de 5 (0.19 g, 0.300 mmol), &cido 2-
fluoropiridina-3-borénico (0.064 g, 0.451 mmol), carbonato de
sodio (0.096 g, 0.900 mmol) , bicloruro de
big(trifenilfoafino)paladio (II) (0.021 g, 0.030 mmol) vy
trifenilfosfina (0.016 g, 0.060 mmol) en 1:1 tolueno/EtOH (10 mL)
se desgasifica y se calienta a 110° C durante 20 min. La mezcla
se enfrfa a temperatura ambiente y se concentra. Purificacién por
cromatograffa flash (sfilice, 1:9 a 4:6 acetato de etilo/Hexanos)

produce 6 (0.055 g, 28%) como un s6lido blanco: 'H RMN (500 MHz,
CcDCl;) & 8.24 (m, 1H), 7.82 {(m, 1H), 7.48-7.11 (m, 8H), 4.03 (d,

J = 9.5 Hz, 1H), 3.95 (4, J = 9.5 Hz, 1H), 2.78 (s, 3H), 1.31 (s,

18H); ESI MS m/z 649 [Ca Ha3FsNOs+ H]*.

Etapa f) Preparacién de 4-[4-fluoro-3-(2-fluoro-piridin-3-il)-
fenil]l-1-metil-4-(4-trifluorometoxi-fenil)-4,5-dihidro-1H-

imidazol-2~ilamina

Una mezcla de 6 (0.055 g, 0.085 mmol) y 4 M cloruro de
hidrégeno en dioxano (5 mL} se calienta a 50° C durante 1 h, ae
enfria a temperatura ambiente y se concentra. La mezcla de
reaccién entonces se diluye con cloroformc (50 mL) y bicarbonato
de sodio (10 mL). La capa orgadnica Bse separa y 8e lava con
solucién salina (20 mL), se Bseca 8scbre sulfato de sodio, se
filtra y se concentra. Purificacién por HPLC preparativo da el

producto del tftulo como un 86lido blanco, 0.031 g (82% de
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rendimiento), pf 65-70° C; 'H RMN (500 MHz, CD,OD) 3 8.22 (m, 1H),
7.95 (m, 1H), 7.35-7.23 (m, 8H), 4.10 (t, J = 7.5Hz, 2H), 2.93
(t, J=17.5 Hz, 3H); IR (ATR) 3059, 2926, 1670, 1641, 1570, 1503,
1427, 1253, 1201, 1161, 829, B804, 765, 718 cm'; ESI MS m/z 449

[CazH1,FsN,O + HI™.

EJEMPLO 145

Preparacidn de 2-Amino-5-[3-{(2-fluoro-piridin-3-1il)-fenil] -3-

metlil-5-{4-trifluorcmetoxl-fenil) -3,5-dihidro-imidazol-4-tiona

OCF,

.CH
s\‘/—s S»—N ’
B HN S MeNH; B HN S +-BuOOH
O O E1OH, 70 °C O O 5:1 MeOH/NH,OH
OCF;
1 2

HzN / HJ

N

CH

¢ N AF NF N

N, s &I T N =

T oy O
ocr,  POPPEsRCl PPy

Na,CO, OCF5
DME, H,0 4

Etapa a) Preparacién del compuesto 2

Una mezcla de clorhidrato de metilamina (0.210 g, 3.18
mmol), trietilamina (0.320 g, 3.18 mmol) y 1 (0.470 g, 1.06 mmol)
en etanol se agita a 70° C durante 1lh. Loe solventes se evaporan
Yy 8e particiona el residuo entre acetato de etilo y agua. La capa
orglnica se separa y se lava con solucién salina (30 mL), se

secan sobre sulfato de scdio, se filtra y se concentra para
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producir 2 (0.460 g, 99%) como un s86lido amarillo: 'H RMN (300
MHz, CDCly) & 7.71 (br s, 1H), 7.58-7.49 (m, 2H), 7.37 {(d, J =

8.9 Hz, 2H), 7.30-7.19 {(m, 3H), 3.68 (8, 3H).
Etapa b) Preparacién del compuesto 3

Una mezcla de 2 (0.458 g, 1.05 mmol) y hidroperéxido de ¢t-
butilo (1.88 g de una solucién en agqua 70%, 21.0 mmol) en metanol
(50 mL) y se concentra hidréxido de amonio acuoso (10 mL) se
agita durante la noche a temperatura ambiente. Después de este
tiempo, se agrega 10% de tiosulfato de sodio acuoso (30 mlL); la
mezcla se concentra para remover la mayoria de metanol y luego la
mezcla acuosa se diluye con cloruro de metileno. La capa org&nica
pe sBepara, se lava con soluciédn salina (30 mL), se geca sobre
sulfato de sodio, se filtra y se concentra. La purificacién del
residuo resultante por cromatografia flash (silice, 95:5 cloruro
de metileno/metanol) produce 3 (0.250 g, 57%) como un sélido
blanco: H RMN (300 MHz, CDCl;) & 7.88 (t, J = 1.7 Hz, 1H), 7.81
(d, J = 8.9 Hz, 2H), 7.72-7.65 (m, 2H), 7.36 (t, J = 7.8 Hz, 1lH),
6.98 (d, J = 8.9 Hz, 2H), 3.90 (s, 3H); ESI MS m/z 444

[C;._-,H;._gBI‘F;N;OS + H]+-

Etapa c¢) Preparacién de 2-amino-5-[3-(2-fluoro-piridin-3-il)-
fenil] -3-metil-5-(4-trifluorometoxi-fenil)-3,5-dihidro-imidaxzol-

4-tiona

Una mezcla de 3 (0.16 g, 0.38 mmol), &cido 2-fluoropiridina-

3-borénico (c.075 g, 0.530 mmol) , cloruro de
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bis(trifenilfosfino)paladio (II) (0.013 g, 0.019 Tmol ) .

trifenilfosfina (0.010 g, 0.038 mmol) y carbonato de sodio (0.121
g 1.14 mmol) en 3:1 DME/agua (6.0 mL) se calienta a 80° C durante
1 h. La mezcla se enfria a temperatura ambiente y se concentra en
vacio. El residuo resultante se diluye con acetato de etilo y
agua. La capa orgénica se separa y se lava con solucién salina
(20 mL), Be 8eca sobre sulfato de sodio, se filtra y se
concentra. La purificacién de este residuo por cromategrafia
flash (silice, 97:2.5:0.5 cloruro de metileno/metanol/hidréxido
de amonio concentrado) produce 0.087 g de un 86lido amarillo
pilido. Este material se liofiliza de 1:1 acetonitrilo/agua (6
mL) para producir el producto del titulo como un s6lido amarillo
p&lido, 0.069 g (39% de rendimiento), pf 89-99° C; 'H RMN (300
MHz, CDCl,) &6 8.17 (dt, J = 4.8, 1.5 Hz, 1H), 7.86-7.79 (m, 1H},
7.65 {(br s, 1H), 7.55-7.48 {m, 4H), 7.44-7.38 {(m, 1H), 7.27-7.25
(m, 1H), 7.14 {(d, J = 8.9 Hz, 2H), 3.48 (s, 3H); ESI MS m/z 461

[Ca2H16FNOS + H]*;

EJEMPLO 146

Evaluacién de la InhibiciSn de hBACEl, MuBACEl y hBACE2 mediante
Compuestos de Ensayo

Condiciones de Ensayo: 10 nM de BACEl1 humano (o 10 nM de

BACE1l de Murino, 1.5 nM de BACE2 de humano) 25 uM de sustrato
(WABC-6, MW 1549.6, de AnaSpec); condiciones de amortiguador
final:50 mM Na-Acetato, pH 4.5, 0.05% de CHAPS, 25% de PBS;
temperatura: temperatura ambiente; informacién del reactivo :Na-

Acetato: Aldrich, Cat.# 24,124-5 CHAPS: de Research Organics,
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Cat. # 1304C 1X PBS: Mediatech (Cellgro), Cat# 21-031-CV;
gustrato de péptido AbzSEVNLDAEFRDpa: AnaSpec, Nombre del
Péptido: WABC-6; determinacién del sustrato madre
(AbzSEVNLDAEFRDpa) concentracién: a 25 mM de solucién madre de
gulféxido de dimetilo (DMSO) se prepara utilizando el peso del
péptido y MW y se diluye a 25 uM, La concentracién se determina
por absorbancia a 354 nm utilizando un coeficiente de extincién ¢
de 18172 M'cm™?, El1 sustratc madre se almacena en pequefias
alfcuotas a -80° C. [Sustrato madre] = ABS ** ™ » 10 / 18172 (en

mM)

Determinacién de la Concentracibén de Enzima de

Almacenamiento: La concentracién de almacenamiento de cada enzima

se determina mediante ABS 280 nm utilizando O de 64150 M cm™
para hBACEl y MuBACEl, 62870 M! cm! para BACE2 en Clorhidrato de
Guanidina 6 M (de Research Organics, Cat. # 5134G-2), pH 6.

(Bl coeficiente de extincién g% ™

para cada enzima se
calcula con base en una composicién de aminodcido conocida y los
coeficientes de extincién publicados para los residuos Trp (5.69

M* em?) y Tyr (1.28 M* cm™) (Anal. Biochem. 182,319-326).

Etapas de dilucién y de mezcla: volumen de reaccidén total:

100 uL

1. Se preparan disoluciones de inhibidor 2X en amortiguador A
(66.7 mM Na-Acetato, pH 4.5, 0.0667% CHAPS),

2. Se preparan dilucién de enzima 4X en amortiguador A (66.7 mM

Na-Acetato, pH 4.5, 0.0667% CHAPS),
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3. Se preparan dilucién de sustrato de 100 uM en 1X PBS,

4. Inhibidor 2X 50 pL y sustrato 25 uL 100 MM se agrega a cada
pozo de placa de 96 pozos (de DYNEX Technologies, VWR #:
11311-046), se agrega inmediatamente 25 uL de enzima 4X al

inhibidor y a la mezcla de sustrato, se inicia las lecturas

de fluorescencia.

Lecturas de Fluorescencia: Lecturas a Aex 320 N y Aqm 420 nm

se toman cada una 40 seg durante 30 min a temperatura ambiente y
ge determina la pendiente lineal para el Indice de clivaje del

sustrato (vi).

Cilculo de % Inhibicién: % Inhibicién = 100* (1- vi/vo)

vi: indice de clivaje de sustrato en la presencia de inhibidor
Vo: Indice de clivaje de sustrato en la ausencia del inhibidor
Determinacién ICgs: % de Inhibicién = ((B * ICso") + (100 +#

Io%))/(ICse" + Io").

Ensayo Cinético Fluorescente para BACE2 recombinante Humana

Este ensayo ge wutiliza para suministrar parémetros
cinéticoe y de selectividad para los andlisis de los

compuestos ensayados.

Materiales y Mé&todos: condiciones de ensayo final:10 nM de

BACE1l humano (o 10 nM de BACEl de Murino, 1.5 nM de BACE2 de
humano) 25 uM de sustrato (WABC-6, MW 1549.6, de AnaSpec).

Condiciones de amortiguador final: 50 mM de Na-Acetato, pH 4.5,
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0.05% de CHAPS, 25% de PBS. Temperatura: temperatura ambiente.
Informacién del reactivo: Na-Acetato: Aldrich, Cat.# 24,124-5
CHAPS: de Research Organics, Cat. # 1304C 1X PBS: Mediatech
{Cellgro), Cat# 21-031-CV. Sustrato de péptido AbzSEVNLDAEFRDpa:

AnaSpec, Nombre del Péptido: WABC-6.

Determinacién del sustrato madre (AbzSEVNLDAEFRDpa)

concentracién: A 25 mM de 8soclucién madre en DMSO B8se prepara
utilizando el peso del péptido y MW y se diluye a 25 uM. La
concentracidén se determina por absorbancia a 354 nm utilizando un
coeficiente de extincién & de 18172 M'cm?, El sustrato madre se

almacena en pequefias alficuotas a -80° C. {Sustrato madre] = ABS

/4 m 4 10% / 18172 (en mM)

Determinacién de la concentracitn de enzima madre: La

concentraci6tn madre de cada enzima pe determina mediante ABS 280

nm utilizando & de 64150 M em™ para hBACE1l y MuBACEl, 62870 M

cm! para BACE2 en Clorhidrato de Guanidina 6 M (de Research

Organics, Cat. # 5134G-2), pH 6. (El coeficiente de extincién g?%°
" para cada enzima se calcula con base en una composicién de
aminodcido conocida y los coeficientes de extincién publicados

para los residuos Trp (5.69 M* cm?) y Tyr (1.28 M* cm™) (Anal.

Biochem. 182,319-326).

Etapas de dilucién y de mezcla: Volumen de Reaccién Total:

100 pL
l. Se preparan disoluciones de inhibidor 2X en amortiguador A

(66.7 mM Na-Acetato, pH 4.5, 0.0667% CHAPS),

nnM\SU\
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2. Se prepara dilucién de enzima 4X en amortiguador A (66.7 mM

Na-Acetato, pH 4.5, 0.0667% CHAPS),

3. Se prepara dilucién de sustrato de 100 pM en 1X PBS,
inhibidor 2X 50 pL y sustrato 25 uli 100 pM se agrega a cada
pozo de placa de 96 pozos {(de DYNEX Technologies, VWR #:
11311-046), entonces sBe agrega inmediatamente 25 uL. de

enzima 4X al inhibidor y a la mezcla de sustrato y se inicia

las lecturas de fluorescencia.

Lecturas de Fluorescencia: Lecturas a Aex 320 NM Y Aem 420 nm

se toman cada una 40 seg durante 30 min a temperatura ambiente y
se determina la pendiente lineal para el indice de clivaje del

sustrato {(vy).

C&lculo de % Inhibicién: % Inhibicién = 100% (1- vi/v,)

vi: indice de clivaje de sustrato en la presencia de inhibidor
Vo: Indice de clivaje de sustrato en la ausencia del inhibidor
Determinacién ICse:

% de Inhibicién = ((B * ICs"™) + (100 * I %))/ (ICse™ + Ig%).

Los datos se muestran en la Tabla VI.

Para la Tabla VI

B
[

0.01pM-0.10uM
B = 0.11pM-1.00uM

C = >1.00uM

[
|

selectividad >100 veces
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II = gelectividad 10-100- veces

III = selectividad «<10- veces

Tabla VI
ICso (uM)

Ei.

No. BACE1 BACE1/BACE2
5 B III
6 B III
7 A IT
8 A II
S A II
10 A II
11 A IT
12 A II
13 A II
14 A II
15 B II
16 A III
17 A ITI
18 A II
19 A III
20 B IIT
21 A IT
22 A III
23 A II
24 A II
25 A IT
26 A II
27 A II
28 A II
29 A II

X

'"'")/

\o\
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Bj.
No.
30
3l
32
36
37
38A
38B
41
42
43
414
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

95

Tabla VI

ICso (uM)

BACEl
B

P oW oA P PN PP PP MY PEDWE Y PE QNP D EYP PP P

BACE1l/BACE2

III
III
III
III
III
III
II
II
II
II
II
11
II
II
I
i1
III
II
III

II

II
I1
I1
II
II
II

III
II
II

""?)a’
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Ej.
No.
67
68
69
70
71
72
73
74
75
77
78
79
80
81
82
83
84
86
a8
89
90
91
92
93
94
95
96
97
99
100
101A
101B

Tabla VI

ICso (pM)

BACE1  BACE1/BACE2
ITI
III
III
IT
III
IT
II
II
II

Il
II
III
IT
II
II

I1
II
II
II
IX
II
II
II
II
II
III
III
III

» N m P M ¥ P WP PP PP P PEP Y IPOD P OD TP WP

62
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Ej.
No.

102A

102B
103Aa
103B
104
105A
1058
106A
106B
107A
107B
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
126
127
128
131

97

Tabla VI

ICso (uM)

BACE1l BACELl/BACE2

W W Wy WM ¥ P WP PP PP PO P PTQYPOP DY oy w

III
II
III
II
II
III
II
III

III
II
II
II

III
II

IT
II
II
1II

II

II
II
II
II

II
II

nn2os"
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Tabla VI

ICs5o (uM)

Ej.

No. BACEl BACEl/BACE2

132
133A
133B
134A
134B
135A
135B
136A
137A
137B
138A
138B
139A
139B
140
141
1422
1428
143A
143B
la4
145

P WP a P QP P WO P QP P QP P QP 0D P TN

III
III
II
III
IT
III
II
II
III
II

III

II1I

II

ITI

II

III

II

II

Resultados y Discusibn:

Como Be puede ver en los
anterior, 1los compuestos de

selectivos y potentes del BACEl.

datos mostrados en la Tabla VI

la invencién son inhibidores
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REIVINDICACIONES ‘

Lo que se reivindica es:

1. Un compuesto de f6rmula I

en donde W ea CO, CS o CHjz;

X es N, NO o CRiyg;

Y es N, NO © CR;;;

Z es N, NO o CR;g con la condicién que no mis de dos de X, Y

0 Z pueden ser N o NO;

R; y Rz son cada uno independientemente H, CORze, COzRa1 © un

grupo alquilo C,-C, opcionalmente sustituido;

Ry es H, OR;3 un grupo alquilo C;-C¢, haloalquilo C;-Cg,
alquenilo C3-Cs;, alquinilo C;-C¢, cicloalquilo C3-Cs ©

aril (C;-C¢)alquilo cada uno opcionalmente sustituido;

R¢ Y R; son cada uno independientemente H, halb6geno, NOz, CN,
ORia, NRij4Ri;s © un grupo alquilo C;-Cs, haloalquilo C;-Cs,
alquenilo C3-Cg¢, alquinilo C3-C¢, © cicloalquilo C3-Cy cada

uno opcionalmente sustituido o cuando estdn unidos a los
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&tomos de carbono adyacentes Ry Y Rs se pueden tomar juntos
con los &tomoB a los cuales estdn unidos para formar un
anillo de 5 a 7 miembros opcionalmente sustituido que
contiene opcionalmente uno o dos heterodtomos

Beleccionadoe de O, N o S;

R¢, Ry, Rs, Ry, Ris, Rz Y Ri9 son cada uno independientemente
H, halégeno, NOsz, CN, OR;j;, NRi7Rig © un grupo alquilo C1-Cs,
haloalquilo C;-C¢, alquenilo C3-C¢, alquinilo C3-C¢ o

cicloalquilo C3-Cy cada uno opcionalmente sustituido;

nesOol;
-------- es un enlace Ginico cuando n es 0 o un enlace doble

cuando n es 1;

Ria, Riz, Rig, Rzo ¥ Raz son cada uno independientemente H o un
grupo alquilo C;-C¢, haloalquilo C,-C¢, alquenileo C;-Cs,
alquinilo C;-Cs, cicloalquilo C3-Cy o arile cada uno

opcionalmente sustituido; y

Ri«: Ris, Rj7 ¥ Rip 8on cada uno independientemente H o alquile

C1-C4; ©

un tautémero de estos, un estereoiaémero de estoe o una sal

farmacéuticamente aceptable de estos.

2. El compuesto de acuerdo con la reivindicacién 1 en

donde W es CO.
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3.

4.

5.

6.

El compuestc de acuerdo con la reivindicacién 1 o 2, en

donde R; Y Rz son H y R; es alquilo C;-C,.

El compuesto de acuerdo con la reivindicacién 1, 2 o 3,

en donde n es 1.

El compuesto de acuerde con una cualquiera de las
reivindicaciones 1, 2, 3 y 4 en donde la F6rmula tiene la

estructura Ia

El compuesto de acuerdo con la reivindicacién en donde

f6rmula I tiene la estructura Ib
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7. El compuesto de acuerdo con la reivindicacién 6 en

donde R; es metilo.

8. El compuesto de acuerdoe con la reivindicacién 7 en

donde Y es CR;; Y Ry y Rz son H.

5. El compuesto de acuerdo con la reivindicacién 1 pe

selecciona del grupo que consiste de:

2-amino-5- (4-fluoro-3-pirimidin-5-ilfenil) -5- (4-metoxi-3-

metilfenil)-3-metil-3,5-dihidro-4H-imidazol-4-ona;

(58) -2-amino-5-[3- (2-fluoropiridin-3-il) fenil] -5- (4-metoxi-

3-metilfenil)-3-metil-3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- (4 -metoxi-3-metilfenil) -3-metil-S5-(3-pirimidin-5-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

(58) -2-amino-5- (4-metoxi-3-metilfenil) -3-metil-5-(3-

pirimidin-5-ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

(5R) -2-amino-5- (4-fluoro-3-pirimidin-5-ilfenil) -3-metil-5-

[4- (trifluorometoxi) fenil] -3,5-dihidro-4H-imidazol~4-ona;

4-[2-amino-4- (4-metoxi-3-metilfenil)-1-metil-5-oxo0-4,5-

dihidro-1H-imidazol-4-il] -2-piridin-3-ilbenzonitrilo;
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2-amino-5-(4-metoxi-3-metilfenil)-3-metil-5-(4-metil-3-

piridin-3-ilfenil) -3,5-dihidro-4H-imidazol-4-ona;

2-amino-5-[4-metoxi-3- (trifluorometil) fenil] -3-metil-5-{(3-

piridin-3-ilfenil) -3,5-dihidro-4H-imidazol-4-ona;

2-amino-3-etil-5-(4-metoxi-3-metilfenil)-5-(3-piridin-3-

ilfenil}-3,5-dihidro-4H-imidazol-4-ona;

)

2-amino-5- (4-metoxi-3-metilfenil)-3-metil-5-(3-pirazin-2-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-3-metil-5-(3-pirimidin-2-ilfenil)-5-[4-

{trifluorometoxi) fenil) -3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- (4-hidroxi-3-metilfenil) -3-metil-5-(3-piridin-3-~

ilfenil)-3,5-dihidro-4H-imidazol-4-cona;

&)

2-amino-5-[4-metoxi-3- (trifluorometil) fenil] -3-metil-5-(3-

pirazin-2-ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

{(5R) -2-amino-5- (4-metoxi-3-metilfenil) -3-metil-5-(3-

pirimidin-5-ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- (4-metoxi-3-metilfenil) -3-metil-5- (3-piridin-3-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;
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2-amino-5-(3,4-dietoxifenil) -3-metil-5-(3-piridin-3-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-5-(3,4-dimetoxifenil) -3-metil-5- (3-piridin-3-

ilfenil) -3,5-dihidro-4H-imidazol-4-ona;

2-amino-5-(3-ciclopentil-4-metoxifenil)-3-metil-5-(3-

piridin-3-ilfenil) -3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- (4-metoxi-3-propoxifenil)-3-metil-5-(3-piridin-3-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- (3-butoxi-4-metoxifenil) -3-metil-5- (3-piridin-3-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-5-{3-isopropoxi-4-metoxifenil)-3-metil-5-(3-piridin-

3-ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-S-(1,3-benzodioxol-5-il) -3-metil-5-(3-piridin-3-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-5-(2,3-dihidro-1-benzofuran-5-il})-3-metil-5-(3-

piridin-3-ilfenil)-3,5-dihidro-4H-~-imidazol-4-ona;

2-amino-5-[3- (ciclopentiloxi) -4-metoxifenil] -3-metil-5-(3-

piridin-3-ilfenil) -3,5-dihidro-4H-imidazol-4-ona;

5-[2-amino-1-metil-5-0ox0-4-(3-piridin-3-ilfenil)-4,5-

dihidro-1H-imidazol-4-il] -2-metoxibenzonitrilo;

)
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2-amino-5-(3-fluoro-4-metoxifenil) -3-metil-5-(3-piridin-3-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino~5-{2,3-dihidro-1,4-benzodioxin-6-il) -3-metil-5-(3-

piridin-3-ilfenil})-3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- (3-cloro-4-metoxifenil) -3-metil-5-(3-piridin-3-

ilfenil})-3,5-dihidro-4H-imidazol-4-ona;

2-amino-3-metil-5-(3-piridin-3-ilfenil)-5-(3,4,5-

trimeéoxifenil)-3,5—dihidro-4H-imidazol-4—ona;

2-amino-5- (4-metoxi-3-metilfenil)-3-metil-5-(3-piridin-4-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-5- (3-etoxi-4-metoxifenil) -3-metil-5- (3-piridin-3-

ilfenil)-3,5-dihidro-4H-imidazol-4-ona;

2-amino-3-metil-5- (3-piridin-3-ilfenil) -5-[4-

(trifluorometoxi) fenil] -3,5-dihidro-4H-imidazol-4-ona;

2-amino-3-metil-5- (3-piridin-3-jilfenil)-5-[(4-
trifluorometoxi-3-trifluorometil}fenil] -3,5-dihidro-4H-

imidazol-4-ona;

2-amino-5-(3,4-dietoxifenil) -5- {4-fluoro-3-piridin-3-

ilfenil)-3-metil-3,5-dihidro-4H-imidazol-4-ona;

<(2
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2-amino-5-{3-cloro-4-trifluorometoxifenil)-5-(4-fluoro-3-

piridin-3-ilfenil)-3-metil-3,5-dihidro-4H-imidazol-4-ona;

un tautSmero de estos, un estereoisbmero de estos y

una sal farmacéuticamente aceptable de estos.

10. Un método para el tratamiento, prevencién o}

mejoramiento de una enfermedad o© trastorno caracterizado

depbeitos P-amiloides o niveles P-amiloides elevados en un

®)

paciente que comprende suministrar a dicho paciente con
una cantidad terapéuticamente efectiva de un compuesto
como se reivindica en una cualquiera de las

reivindicaciones 1 a 9.

11. El1 método de acuerdo a la reivindicacién 10 en donde
dicha enfermedad o trastorno se selecciona del grupo que
consiste de: enfermedad de Al zheimer, deficiencia

cognitiva suave; Sindrome de Down; hemorragia cerebral

Y

hereditaria con amiloidosis del tipo Holandés; angiopatia

amiloide cerebral; y demencia senil.

12. El1 método de acuerdo a la reivindicacién 11 en donde

dicha enfermedad es enfermedad de Alzheimer.

13. Una composicifén farmacéutica que comprende un portador
farmacéuticamente aceptable y una cantidad efectiva de un
compuesto como se reivindica en una cualquiera de las

reivindicaciones 1 a 9.
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14. Un proceso para la preparacién de un compuesto de

f6rmula I

en donde W es CO, CS o CHj;
X esa N, NO o CR]_o;
Y es N, NO o CR11;

Z es N, NO o CRyy con la condicién que no més de dos de X, Y

o Z pueden ser N o NO;

R, ¥ R; son cada uno independientemente H, CORzs, CO3Ra1 © un

grupo alquilo C,-C, opcionalmente sustituido;

R: es H, OR;z un grupe alquilo C;-Cg¢, haloalquilo C;-Cg,
alquenilo C;-Cg, alquinilo C3-Cs, cicloalquilo Ci-Cy o©

aril (C;-C¢) alquilo cada uno opcionalmente sustituido;

R, Y Rs son cada uno independientemente H, halégeno, NO., CN,
OR13, NR3R;s © un grupo alquilo C;-Cg, haloalquilo C;~Cg,
alquenilo C3-C¢, alquinilo C3-Cs, © cicloalquilo C;-Cg cada
uno opcionalmente sustituido o cuando estan unidos a los
dtomoe de carbono adyacentes R, Y Rs se pueden tomar juntos

con los &tomos a los cuales est&n unidos para formar un
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anillo de 5 a 7 miembros opcionalmente sustituido que

contiene opcionalmente uno o dos heterodtomos

seleccionados de O, N ¢© S;

Rg, Rv, Rg, Ry, Rig, Riz ¥ Riy 8on cada uno independientemente
H, halégeno, NOz, CN, OR:¢, NR;7R;y © un grupo alquilo C;-Cs,
haloalquilo C;-C¢, alguenilo C;-Cs, algquinilo C(C3-C¢ ©

cicloalquilo C3-Cy cada uno opcionalmente sustituido;

ne 0ol;
-------- es un enlace (nico cuando n es 0 o un enlace doble

cuando n es 1;

Ria, Ri3, Ris, Rap ¥ R:y son cada uno independientemente H o un
grupo alquilo C;-C, haloalquilo (C;-Cs, alquenilo C;-Cg,
alquinilo C3-C¢, cicloalquilo C3-Cy o arilo cada uno

opcionalmente sustituido; y

Ria, Ris, Ri7 ¥ Ri1p 8on cada uno independientemente H o alquilo

C-C4

que comprende el proceso de hacer reaccionar un compuesto de

f6rmula II
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en donde Hal es Cl o Br y Ry, Rz, Ra, Ry, Rs, R ¥ R; son como
se describen para la f6rmula I anterior con un compuesto

de f6rmula III

Y=—X

{ Yron

—
R Z/N

Q

(1)

en donde Q es B(OH)z, Sn{n'Bu); o Sn{CHs)s Y X, ¥, Z, Rs, Ro ¥
n son como se describen para la férmula I anterior en la
presencia de un catalizador de paladio opcicnalmente en la

presencia de un solvente.

15. El uso de un compuesto como 8e reivindica en una
cualquiera de 1las reivindicaciones 1 a 9 para 1la
fabricacién de un medicamento para el tratamiento,

prevencién o mejoramiento de una enfermedad o trastorno

caracterizado por depésitos P-amiloides o niveles B-

amiloides elevados en un paciente.
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DERIVADOS DE AMINO-5,5-DIFENILIMIDAZOLONA PARA LA INHIBICION DE

B-SECRETASA

RESUMEN DE LA INVENCION

La presente invencifn suminigtra un compuesto de férmula I y
el uso de este para el tratamiento, prevencién o mejoramiento
terapéutico de una enfermedad o trastorno caracterizado por
depbgitos P-amiloides o niveles PB-amiloides elevados en un

paciente.
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a. l:l With regard to the protest against payment of (an) additional fea(e) under Fule 40.2, the appiicant is notified that

D tha protest topether with the decision thereon has baen tanamitied 1 the international Bureau together with the
applicant’s requast to forward the xts of both the proweat and the declsion thareon 1o the designatad Offices.

D no declsion has bean mads yet on the protest; the applicant will be notiled as soon as a decision |s mads.
4. Ramindara

Shortly after the expiration of 18 months from the priority daie, the inemational applicafion will be published by the
Intemational Buredu. Illlnapplumwlchasbavoldorpnmompmuun a notice of withdrawal of the intamational

epplication, or of tha priority claim, must reach the intemational Bureau as pravided in Rules 80bis.1 and 80h4ia.3, respectivaly,
befors the campiation of tha technical prepamtons for Imemational publication.

The may submit comments on an informal baals on the written opinlon of the iIlemational Searching Authorfly to the
Intermnational Bureau. The Intemational Bureau will sand a copy of such commants 1 all dasignated Offices uniass an
intarnational preiminary examination report has besn or is 1o be establiehed. Thess commants woukl also be mads available to
the public but not baior the.expiration of 30 months from the priorty date.

Within 18 mionths from the priority dats, but only in reapect of some designated Offices, a demand for inlemational prelminary
aamination must be flad If the applicant wishes to postpone tha entry into the national phase untl 30 months from the priorty
date (in soma Oficas sven latar); ctherwiae, the applican must, within 20 manths from the priority date, parform the prescribed
acts for entry it the nhational phase bafore thoee designaiad Offices.

mmmmvwm,mmmnammmh {or later) will apply evan if no demand la fled within 10

See the Annax to Form PCT/IB/301 and, for deialls ahout the applicable time limita, Office by OfMice, see the PCT Appiicant's
Guids, Volumne i, National Chapters and the WIPO Intamet slte.

Name and malling arddrass of the Intemational Sesrching Autharity | Authorized officer
TN Patent Office, P.B. 5818 Patentiasn 2

NL-2280 HV Rijswilk Federico Bonomelli
Tei, (+31-70) 340-2040, Tx. 31 851 epo U,

Fax: {(+31-70) 340-3018
Form PCTASA/220 {January 2004)

({Ssa notes on accompanying shaet)
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NOTES TO FORM PCT/ISA/220
nnn -

These Notss are intanded to give the baslo instrustions conceming the Siing of amentimerts undar arlicle 18. The
Notes are basad on the requirements of the Peient Cooperstion Treaty, the Reguistions and the Administrative iInsiructions
uncier that Tresly. In amss of disarpancy between these Nolss gnd thoss requirements, lh.hlhrnqﬂdb For more
detaied information, wes alzo the PCT Applicant's Guids, a publisation of WIPO.

in these Notes, “Asticle®, "Rule", and "Baclion” refer i the provisions of the PCT, tha PCT Reguistions and the PCT
Adminarative instrudtions respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The spplicant has, afisr having recsived the intemalionsl ssarsh report, ane opporhunily to amend the clsims of he
|Mdﬁhﬂlmmhwm sines all paris of the intemalional spplicgtion (alsims,
description and drawinga) may be emanded during the intemational preliminary axemination pracedure, there i
no nead io fis amendmenis of the slaima under Artinls 19 axmepl where, &.g. the spplioant wanis the lalier io be published
for tha purposss of provisional protaciion or has another resson for amanding the alaims befors inlemational phullcation.
Furthermars, i should be amphasized thal provisional protection & svallable in some Siales only.

What paris of the intemationsl spplication may be steended T
Undar Asticls 19, only the claims may be amended.
During the international phass, the daims may aleo be amended (or further amended) under Artidle 34 bafors

the intemational Prefiminary Examining Authorly. The desoription and drawings may only be amended under
Artisle 34 bafors the Intemational Examining Authority.

Lhnﬂyﬂhnﬂmﬂdm.dnhdhmm“hwmma
or, where applinshis, Article 41

Whan? Wikhin 2 months frem the dais of trammitsl of the inlamational ssarsh report or 18 manihe from the priority
date, whichever time imit sucpires iater. & should be noted, haowever, that the amendmanis will be considered
s having been recsived on tims if they are recsived by the inlamational Bureau after the expirstion of the
qﬂﬁ;ﬁmiﬂhﬂ&-hnﬂhdhhﬂuﬂpﬁnhmm

Whare nat to file the asetwiments

The amandiments may only be fied with the Intemational Bureau and not with the receiving Offios or the
intemsiional Besarching Authorily (Fuile 48.2).

Whare a demand for inlemational prefiminary sxamination has bean /s flad, see below.

How? Either by canoslling one or more entire daime, by adding ons or more new cims or by amencding the et of
one ar mora of the ¢dsima as Ged

A repiscament shest must be submitted for sash shest of the slaims which, on account of an amendment or
amendments, dilfers from the sheet originally Bed.

All the dlaims sppewing on a replacement sheet must be numbered in Arablo mamerals. Whera a clsim s
eanoelied, no rersanbaring of the olher claims is required. In all cases whare slsims are renumbered, they must
be rerumbered somesculively (Adminisiralive insiructions, Bestion 205{bj).

The sssendmaents suet be made in the kknguags in which the intemationsl spplicstion is to be pubifiehesl.

What doouments must/iney scoompivy the amendmests ?
Lattar (Bection 20%(b)):
The amancmanis must be submitied with s letter.

The letter will not be published with the intermational appiicziion and the smended dsima. § shauld not be
confused with the "Bisterment urder Asticls 19(1)” (see below, under “Statament under Artile 19{1)").

Thln.mﬂhh“ﬁwﬁ.ﬂulhmdh”m ¥ the langamge of the

npplicallon ls English, the lstier sumt be in English; if the lsnguage of the intemational application
Is French, the initer must be In Franch. the

Nokes to Form PCTASA220 (first sheat) (January 1904}

BNBDOCID: <X8..__ |SASSONCENPY_|_»



NOTES TO FORM PCT/ISA/220 (continued) nn % 0

The lslter must indivats the differsnoss bebwean tha claims aa fied and the claivwe sa amemded. & must, In

partioutar, indicate, hmmmmwmnhmwﬂmm
ﬁmeMﬂhmth

the elaim is unchangsd;

the alaim & sancelied;

e claim s now;

the dlaim replasss ons or more elsims as filed;

the claim ks the resull of the division of & claim s fled.

TTESS

The lollowing sxampies ustrats the manner In whish amendments must be expisined in the
accompanying letter:

1. {Whare originally there were 48 clsims and after arnandment of some olaima there are 51):
Claims 1 to 20, 31,32, 34, 38, 37 o 48 repiaced by amended slaims bearing the sama numbers;
claims 30, amaw new claima 49 Io 51 added *

2. [Whare criginally there were 15 claims and after amendment of all alaims there are 11}
“Claims 1 o 15 mplaced by amendad olaims 1 to 11.*

3. [Whare ariginally thare were 14 claims and the amendmaents comaist in canasling some claims and in adding
g-r-‘l dc-dummruum_mﬁ.umwu -r
“Claimns 7 to 13 aancelied; new olaims 15, 18 and 17 added; all other clsims unchanged *

4. [Where various kinds of amendments sre mads):
'Gil.i-‘lbllﬂ!-_d;ﬂl-‘li to 13, 18 and 15 cancalled; olaims 14, 1s-u10up|-¢wm
claim 14; alaim 17 subdivided into -mrlhdd-nis 18 and 17; naw elsims 20 and 2% adkiad.”

"Statesment under articls 15(1)" (Rule 48.4)

The amendmants mey be sccompanisd by a ststermnant explaining the amendmanis and indicaling any impaoct
Mlﬂ&l{rﬂlﬂﬂﬁhﬂmhm“hmmmbmm

The stalement will be publinhed with the inftemnational applicstion snd the amendad claimes.
R mut ba In the language in which the inlamationsl apppiiostion Is to be published.
E must ba brisl, not esseeding 500 words ¥ in Englah or § runslaied ints Engllsh.

R shouid not be confused with snd dose not replace the lstier indisating the differances balwean the slaims
a» fled arxd a9 amendad. it must be fled on a saparate shest and must be identified as such by a heading,
prefersbly by using the words “Stalement yreier Article 19(1)."

R may not contsin sny dsparaging commanis an the inlemationsl ssarch report or the relsvance of sltations
coniained in that mport. Reference 1o cliations, relsvant 1o a given alaim, containad in the intemational saarch
raport may be made only in connaction with an amendment of that alaim.

Consaguience K & demand fov inlsrmational preliminery sxaminalion has alveady besn fled

N, st the time of fiing any amendments undar Artiole 1q-mumw@nm
h-lhdyh-nlllﬂhi.h applisant must preferghly, st the name time of Liing the simendmanis with the
intemational Bureay, alses fils a sopy of sush amencmenis with the intemational Prelminary Examining
Autihorily (sae Rule 62.2(a), fint sentencs).

Conssguanca with regasd to transiation of the internatienal appiicstion for anbry into the nadional phase

The apgiicants atiention is tirawn o the fact thal, whare upon eniry inlo the national phase, & tramaisiion of the
dn.n_ﬂdmhAﬂilmmbbmthhmu or
in ackilion fn, the irsmalation of tha claime e filsd.

Fer fusther details en the requirements of sush designatad/elaciad Offios, see Volums Il of the POT Appilinant's

Nobes to Form PCTABA220 {second sheetl) (lanuary 1994)

BNBDOCTY: «XB____ ISAZRONCENPY >



. PATENT COOPERATION TRL. .Y

PCT R

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Appficant's or agent's flle reference FOR FURTHER ese Form PCT/AIBA/220

AML101475 ACTION as well as, where appiicabia, em 5 balow.
imemational appication No. insmationa) Ming Gis (daymontiyear) (Eariest) Priotly D (Gapmonthvyesr)
PCT/US2005/020720 14/06/2005 16/06/2004
Appicant

WYETH

This Inamational Search Raport has been prepared by this Intmational Searching Authartty and ls tranemited to the applicant
according to Articie 18. A copy Is being trangmitiad 1o the intermnational Bursair.

This Intemettional Search Raport consists of a ol of 4 sheeta.
[X] 1t aleo accompanied by & copy of each prior art document cfied In this report.

1. Daals of the report

a V\nmragmlbhhmuhumaﬂonﬂunmhmwhduﬂonhmmmommmhh
language in which it was fled, uniess otharwise Indicated under this Rem.

[] Tnemematonal esarch was carried outan the basis ot a tranelation of the intemational appiication fumished
this Authortty (Rule 23.1(b)).

b. D With regard ©© any nuceotide and/or amino ankd sequenos dizciosed in the intenational application, sse Box No. |,
2 [] Cortainclaims were tound unsearchabie (See Box Il).
8. [[] unityof mvention Is Incking (sea Box Iii).

4. With regard io the title,
[[] thewxtisapproved as submitied by the spplicant.
[X] the et has been esteblished by this Authortty 1o read as folows:
AMINO-5, 5-DIPHENYLIMIDAZOLONE DERIVATIVES FOR THE INHIBITION OF BETA-SECRETASE

5. With regard 1o the abeiract,
E the taxt s approved as submitiad by the applicant.

the taxt haa baen estabilshed, according 10 Rula b), by this Autharily as it appears in Box No, IV, Tha applicant
D mly.lmhlnmnmﬁhnhﬂbdﬂhdﬁlz:r!nmm:mmnmmmlm.

6. With regard © the drawings,
A the figure of tha drawings to be published with the abeiract s Figure No.
[ s supgestsd by the sppiicent
[[] asssiected by this Authortty, because the appilcant falied © suggest a fSigurs.
[[] asssiected by this Authortty, because this figure better characterizs the invention.,
b. [ ] naneof the figues Is 1o b6 published with the abetract.

Form PCTASA/210 (first sheet) (January 2004}



INTERNATIONAL SEARCH REPORT

international Application Mo

n
PCT/US2005/020720 ’{l

A CLA

trC 7 C07Da01/10  C07D403/10

€070405/14

mmmnmc—mnpc)mommmwm

A61K31/4178 A61P25/28 \"o'U'

IPC 7 CO7D

Minimum documeaniation searched (_mmmmwmm)

Docamantation sesrched other than minkmum docusmentalion 10 the mxtent thal such documnants amn inciuded in tha Nalds paarched

Elwctronic dain base conautad dring the Intemations! sea/ch (name df Guta bage and. Whir practical. search terms usad)

EPO~Internal, WPI Data, PAJ, BEILSTEIN Data, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory*

claims 1-4,13,18

182), 1388 (p. 182)

Chution of documend, with indication, whare appropriate, of the relsvan! passages Falevent fo claim No.
A WO 03/094854 A (ELAN PHARMACEUTICALS, INC; 1-156
TUNG, JAY S.,; GUINN, ASHLEY, C;
THORSETT,) 20 November 2003 (2003-11-20)
claims 1,5,8; examples 1-6
E WO 2005/058311 A (SCHERING CORPORATION; 1-15

PHARMACOPEIA DRUG DISCOVERY, INC; ZHU,
ZHAONING; ) 30 June 2005 (2005-06-30)

compounds 456 (p. 255), 457 (p. 256), 1360
(p. 184), 1373 (p. 187), 1374 (p. 187),
1377 (p. 188), 1378 (p. 188), 1387 (p.

page 301, 1ine 6 - page 309, line 1

D Fisther documaents are isied In the contimtion of box C.

Ii:l Putent tamlly mambers are listed In annex.

E" ﬁgmummumtmm
L R R S
dﬂbnoruhumdnlnnnpﬂhq

o ?‘mmnmwmu uts, adibllon or

"P* documant published to the Inlermnallonal dute but
> hllrlhlnllupulypzlm -

- ” - or priorily date and not in conflict with the but
A" the arnt which b
A w" mn-d‘ an not citad 10 undersiand the

such combination obwvious in
T ey e 0. pren

*&° documsnl member of the sume paient family

Duie of the aclual compistion of the inemational saarch

Dais of maling of the iniemational ssarch repert

27 September 2005 11/10/2005
Name and maling addrese of tho [SA Authorized officer
Europasn Patenl Cifice, P.B. 5818 Palantiaan 2
NL. — 2280 HV
;:(g;%mnaummm Seymour, L

Farm PCTARA210 {ssocnd shaal) (ismuary Z104)



Intemnal
INTERNATIONAL SEARCH REPORT Pt/ IR2008 /0 020720 2_7_}3

Box I Obssrvations where certain claims were found unsearchable (Continuation of ltem 2 of first sheat)

This iIntamational Ssarch: Report has not basn establishad in reapect of certain calms under Articie 17(2){(a) for the following reasons:

1. m Claims Nos.:

becauss they relate to cublect matsr nat requined to be ssarched by this Authority, namaely:

Although claims 10-12 are directed to a method of treatment of the

human/animal body, the search has been carried out and based on the alleged
effects of the compound/compos1t1on

2, D Claims Nos.:
because they relats to parts of tha Intemational Applcation that do not comply with the prescribed requiraments to auch
an extent that no meaningful Intemational Search can be carmied out, spacifically:

a D Claims Nos.:
bacauss they ans dependsnt clakns and are not draftad In accordance wih tha sscond and third sensnces of Fula 8.4{a).

Box il Observations where unity of invention Is lacking (Continuation of hem 3 of first shest)

Thia international Ssarching Authority found muliipie inventiona in this Intemational epplication, as follows:

1. As ail required addtional ssarch fees were timely paid by the appicant, this Intamational Search Report covers all
searchable claims.

2. D As all ssarchable clalme coukd ba ssarchad without affort justitying an additional fee, this Authortty did not lnvite payment
of any additonal fee.

D nmumaummmmmmmnmlypudnymmum.mmmm Search Report
covers only those claims for which (eea ware paid, specifically claims Nos

4, D No mmmummmwumwmmw.ummmmu
resticisd © the invention first mantioned in the ciaima; it is coversd by ciaims Nos.:

Remark on Protest [:]1h-annunuuummnunwm-umumnnhduym-anwuuwbpulum

[:]Noumuuaunmymndun;nmnuumanmhmiénmhuns

Form PCTASA/210 (continuafion of first sheet (2)) (January 2004)
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information on petant family memnbers

intarmational Application Ne 1) ) )

PCT/US2005/020720 "
Patant document Publication Patent family Publication \
cliad In saarch report date member(s) daw
WO 03094854 A 20-11-2003 AU 2003229024 Al 11-11-2003
WO 2005058311 A 30-06-2005 NONE

Fesn PCTABA/210 {paiant family srvex) Clarum—y 2004)




From the

PATENT COOPERATION EATY /(\%g
Ao

INTERNATIONAL SEARCHING AUTHORITY

Ta: P CT
WRITTEN OPINION OF THE
see form PCTASAZ20 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)

Daute of malling

{dayinonthvyear) see form PCTASAZ210 (second shest)
Applicant's or agent's file reference FOR FURTHER ACTION
see form PCTASA220 See paragraph 2 balow
Inemational application No. Intemational fiing date (dayinonthisar) Pricrity daie {dewinaonthjear)
PCTAIS2005020720 14.08.2005 16.06.2004

intemnational Palent Claasification (IPC) or both national casalfication and IPC
CO70401/10, CO7D403/10, CO7D405/14, AS1K314178, AG1P2528

Applicant
WYETH

This opinion containg indications relating to the following items:

B Box No.| Basls of tha opinlon

B BoxNo.lt  Priority

E BoxNo.ll Non-gstablishment of opinion with regard to novalty, inventive step and industrial applicabiiity
O BoxNo. IV  Lack of unity of invention

® BoxNo.V  Reasoned statement under Rule 43bis.1(a)(l) with regard to novetty, Inventive step or industrial
applicabillty; citations and explanations supporting such statement

B BoxNo. VI Certain documens cited

B Box No. Vil Ceriain defects in the intemnational application

O Box No. Vil " Ceriain cbservations on the international application
FURTHER ACTION

i a demand for intemational preliminary examination s madae, this opinion will usually be considered to be a
written opinlon af the international Preliminary Examining Authorty ("IPEA®). However, this does not apply wheme
the applicant chooses an Authority othar than this one to be the IPEA and the chosen IPEA has notifed the
intemetional Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority

will not be so considenad,

if this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited 1o
submit to the IPEA a written reply together, where appropriate, with amandments, before the expiration of three
months from the date of malling of Form PCTASA220 or before the sxpiration of 22 months from the priority daie,
whichever expires later.

For further options, see Form PCTASAZ220.
For further detsils, see notes to Form PCTASAZ220.

Name and maling addrass of the IGA: Authortzed Oficer o~
European Patant Office ; .
Q Talcdd 89 53890 523656 epmu d Seymaur, L L }
Fi: +40 89 2399 - 4485 Talephone No. +49 80 2399-8004 il

Form (PCTASALZST) {Cover Sheet) {Januasy 2004)
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WRITTEN OPINION OF THE Internationa! application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2005020720

Box No.! Basls of the apinion

. With regard to the language, this opinion has been established on the basis of the intemational application in
the language in which it was filed, unlass otherwise indicated under this hem.

O This opinion has baen established on the basis of a translation from the original language into the foliowing
language , which is the language of a transiation furnished for the purpoges of intemational search
(under Rules 12.3 and 23.1(b)).

. With regard to any nuclectide andior amino acld sequence disclosed in the international application and
necessary to the claimad invention, this opinion has bean astablished on the basis of:

a. type of material:
O asequence listing
O table(s) related to the sequence listing
b. format of material:
O in written format
O in computer readable form
¢. time of filingAumishing:
0 contained in the imemational application as filed.
O filed together with the intemational application In computer readable form.
0O fumished subsequently to this Authority for the purposes of search.
. O In addition, in the case that more than one version or copy of a sequence ligting andbr table relating thereto
has been filed or fumished, the required statements that the information in the subsequent or additional
copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were fumished.
. Additional comments:

Bax No.ll Priority

. B The validity of the priority claim has not been congidered because the Intemational Searching Authority

does not have in its possession a copy of the eartier application whose priority has been claimed or, where
required, a translation of that earlier application. This apinion has nevertheless basn established on the
assumption that the relavant date (Rules 43bis.1 and 64.1) ia the claimed priority dats.

. O This opinion has been established as if no priority had been claimed due to the fact that the priority claim
has been found invalid (Rules 43bis.1 and 64.1). Thus for the purposes of this opinion, the intemational
filing date indicated above is conaidared to be the relevant date.

. Additional observations, if necessary:

Form PCTASA/Z37 {Janusry 2004)
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WRITTEN OPINION OF THE International ,gim
INTERNATIONAL SEARCHING AUTHORITY _ PCTAIS2005020720

Box No.lll Non-establishment of opinion with regard to novelly, Inventive step and Industrial
applicabliity

The questions whether the claimed invention appears 10 be novel, 1o involve an inventive step (to be non
obvious), or 10 be industrially applicable have not been examined in respect of:

(m
&=

the entire intemational application,
claims Nos. 10-12 with respect 1o industrial applicability

because:

a -

the said international application, or the said claims Nos. as above relate to the following subject matter
which does not require an international preliminary examination (specify):

806 soparate shest

the description, claims or drawings (indicate particular elements below) or sakl claims Nos.  are 50
unciear that no meaningful opinion could be formed (spediiy).

the claims, or said claims Nos. are 80 madequmly supportad by the description that no meaningtul opinion
could be formed.

no international search report has been astablished for the whole application or for said claims Nos.

the nucleotide andor amino acld sequence listing does not comply with the standard provided for in Annex
C of the Administrative Instructions in that:

the written form O has not been fumished
does not comply with the standard
has not been fumnished
daes not comply with the standard

the tables related to the nucleotide andbr amino acid sequence listing, if in computer readable form only, do
not comply with the tachnical requirements pravided for in Annex C-bis of the Administrative Instructions.

the computer readable form

Ooo0aO0o

See separate sheet for further details

Form PCTASA/237 (January 200M)
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WRITTEN OPINION OF THE International applitation No. -

INTERNATIONAL SEARCHING AUTHORITY PCTAIS2005020720

Box No.V Reasoned statement under Rule 43bis.1(a){|) with regard to novelity, Inventive stap or
Industrial applicabliity; citations and axplanations supporting such siatement

1. Statement

Novelty (N) Yes: Clams 1-15
No: Claims

Inventive step (IS) Yes: Claims 115
No: _cwrns

Industrial applicability (1A) Yes: Claims 1-9, 13-15
No: Claims

2. Ciations and explanations
soe separate sheet

Box No.Vl Ceriain documents clied

1. Certain published documents (Rules 43bis.1 and 70.10)
and /or

2. Non-written disclasures (Rules 43ts.1 and 70.9)
see form 210

Box No. VIl Certain defects In the international application

The following defects in the form or contents of the intemational apptication have been noted:
soe separate sheet

Form PCTASA/237 (Janusry 2004)



———

WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING '

AUTHORITY (SEPARATE SHEET) PCTAUS2005/020720
Re item Il

Claims 10-12 relate 1o subject-matter considered by this Authority to be covered
by the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be
formulated with respect to the industrial applicability of the subject-matter of these
claims (Article 34(4)(a)(l) PCT).

Re item V

1. Reference is made to the following document:
D1: WO 03/094854 A

2. The subject-matter of the present claims is new with respect to D1 (Article 33(2)
PCT). The compounds of D1 (cf. examples 1,5,6 and claim 1) differ from the
present compounds in that the amino substituent is at position 3 of the
imidazolone ring and in that the phenyl rings at position 5 are unsubstituted.

3. The problem to be solved by the prasent invention may be regarded as the
provision of further inhibitors of B-amyloid production, which are useful, for
example, in the treatment of Alzheimer's disease.

The solution to this prablem proposed in the present claims is considered as
invoving an inventive step (Article 33(3) PCT) since the compounds of D1 are
structurally remote from the present compounds. The scope of claim 1 represents
a reasonable generalisation of the compounds tested.

4. Industval applicability (Article 33(4) PCT)

For the assessment of the present claims 10-12 on the question whether they are
industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPO,
for example, does not recognize as industrially applicable the subject-matter of
claims to the use of a compound in medical treatment, but may allow, however,
claims to a known compound for first use in medical treatment and the use of such
a compound for the manufacture of a medicament for a new medical treatment.

Form PCTASA/237 (Gaparuis Sheet) (Sheet 1) (EPC-January 2004)
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WRITTEN PINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEETY) PCT/US2005/020720
Re item VI

Application No Publication date Filing date Priority date
D2 WO 2005/058311 A . 30.08.2005 13.12.2004 15.12.2003

The subject-matter of present claim 1 overlaps with that of D2. The specific
embodiments of D2 as listed in the search report of the prior art fall within the area
of overlap. The compounds of D2 are inhibitors of BACE1 (see p. 301 ff., cf.

present Table V) and are useful in the treatment of Alzheimer's disease (cf. claim
" 18).

Said specific embodiments are not present in the priority document of D2. The
validity of the present priority has not been considered because the International

Searching Authority does not have in its possession a copy of the priority
application.

Re ltem Vil

1. Claim 14 lacks conciseness {Ariicle 6 PCT), since a reference to claim 1 would
render the repetition of the definitions for formula | redundant.

2. Inclaim 6 the number of the ciaim which is being referred to has been omitted
(Adticle 6 PCT).

Form PCTASA/237 (Sepamte Sheot) (Sheet 2) (EPO-January 2004)
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From the INTERNATIONAL BUREAU

To:
wLg '
iz PCT
_z__. LENCES, Barbara, L.
a;} NOTIFICATION CONCERNING Wyeth
ﬂ-'-?; SUBMISSION OR TRANSMITTAL Patent Law Depariment
C'."i-' - OF PRIORITY DOCUMENT Five Giralda Farms
o Madison, NJ 07940
(PCT Administrative Instructions, Section 411) ETATS-UNIS D'AMERIQUE
Date of mailing (dawmonthwar)
04 August 2005 (04.08.2005)
A“I-iﬂl'l or agent's file refercnee
. AM101475- ¢ IMPORTANT NOTIFICATION
Internatiozal application No. International Bting date (dayvinonthwar)
PCT/US2005/020720 14 June 2005 (14.08.2005)
Tatermational publication dxtz (dmvmonthvyear) Priority date {daymonihpear)
18 June 2004 (18.08.2004)
Applicant
’ WYETH et al

1. By meany of this Form, which replaces any previously issued notification concerning submission or transmittal of priority
documenty, the applicant is hereby notified of the date of receipt by the International Bureau of the priority document(s) rclating to
all earlier wpplication(s) whose priority is claimed. Unless otherwise indicated by the letters “NR", in the right-hand column or by an
asterisk ing next to a date of receipt, the pricrity document concemed was submitted or transmitted to the International Buresu

In compliance with Rule 17.1{a) or (b).

2. (If applicable) The letters “NR"™ appesring in the right-hand column denote s priority document which, an the date of mailing of
this Fnroy, had not yet been recelved by the International Bureau under Rule 17.1{a) or (b). Where, under Rule 17.1(a), the
priority document must be submitted by the applicant to the receiving Office or the International Bureau, but the applicant fhils to
submit the priority document within the applicable time limit under that Rule, tha attention of the applieant Is directed to Rule
17.1(c) which provides that no designated Office may disregard the priority clalm concemed before giving the applicant an
opportunity, upon entry into the national phase, to furnish the priority document within & time limit which is reasonable under the
circumstances.

3. (if applicablg)An asterbsk (*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted
or transmittsd to the International Bureau but not in compliance with Rule 17.1(a) or {(b) (the priority document was received
@ sfer the time limit prescribed in Rule 17.1(a) or the request 1o prepare and tranmmit the priority document was submiticd to the
receiving Office after the applicable time limit under Rule 17.i(b)). Even though the priority document was not furnished in
campliance with Rule 17.1(s) or (b), the International Bureau will nevertheless trangmit a copy of the document to the designated
Offices, for their consideration. In case such a copy is not accepted by the designated Qffice as the priority document, Rule 17.1(c)
provides that no designated Office may disregard the priority claim concemned before giving the applicant an oppartunity, upon entry
into the nutional phase, to furnish the priority document within a time limit which is reasonable under the circumstances.
PCT cerriving OftL ¢ arlariey 4

16 June 2004 (16.06.2004) 80/580,2588 us 01 August 2003 (01.08.2005)
Qi' The Intemnational Bureau of WIPO Authorized officer
. 34, chemin des Colombettes .
) 1211 Geneva 20, Switzerland Alicia OLAIZ
Facsimile No. (41-22) 338.71.30
Facsimile No. +41 22 338 82 70 Telcphone No. +41 22 338 9288
CICRVCZK

Form PCT/IB/304 (January 2004)
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@ SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
. . DIVISION DE NUEVAS CREACIONES
Industria y Comerdio EXTRACTO PARA PUBLICACION nnza%’
SUPERINTENDENCIA SOLICITUD DE PATENTE DE INVENCION PCT
(21) N* de solicd: O, - , CO7D 401110, 403110, 40514; ASIK 31/A1TS;
06-122.180 (51) Int CI: ASIP 25128
22) Fecha do soliiud: ()} IIIOG (71)Solictanta(s)  WYETH
(30) Prioridad  (31) No. 32) Fecha (33) Pais
60/580,286 18/08/04 us
(72) Inventorfes)  MALAMAS, Michasl Sotirios
y otros
(74) Apodersde:  ALVARO CORREA ORDOREZ
(85)  Fechs limie inicio fase nacional: 1601407 (67) Publicacidn Intemadional
(B6) Datos relativos a la presentacin de la soficitud PCT Fecha: 2600172008
Fecha de presentacion de la solicitud: ~ 14/08/2003 N° publicacién: WO 2008/008833
No. de soliciud  PCT/US2008/020720

(54) Titulo:

DERIVADOS DE AMINO-5,5-DIFENILIMIDAZOLONA PARA LA INHIBICION DE B-SECRETASA

Reivindicacion(es):
1. Un compuesto de férmula |

Ri\. In.

Al

r Ra
m
on donde W es CO, CS o CHz;

Xeoa N, NO o CRu;
Y esN,NOo CRy;

Z as N, NO o CRis con la condicién que no méa de doa da X, Y o Z pusdan ser N a NO;

Ry y Rz son cada uno Independientamente H, CORm, CO2Rz1 o un grupo alquilo C+-C+ opcionaimente susiituido;
R3 3 H, OR12 un grupo alquilo C1-Cs, haloaiqullo C1-Cas, alquenilo C2-Cs, alquinlio C2-Cs, cicloalquilo Ca-Cs 0 arfi{C1-Ca)aiquilo

cada uno opclonaiments sustituldo;

R ¥ Rs s0n cada uno independieniemente H, haldgeno, NOz, CN, OR13, NR4R1s 0 un grupo alquilo C1-Ca, haloalquilo C1-Cs,
alquenilo C2-Ce, alquinfio C2-Cs, 0 cicloalquilc Co-Ca cada uno opcionaimente sustituldo o cuando estin unidos a los
4tomos de carbono adyacentes Rs ¥ Rs se pueden tomar juntos con los dtomos a los cuales estin unidos para formar un
anllo de 5 a 7 miembros opclonalmente sustituido que contiens opclonalments uno o dos heteroiiomos seleccionados de

O,NoS;

Ra, Ry, Ra, Rs, Rig, R11 y R son cada uno Independientemente H, halégeno, NO2, CN, OR1s, NRi7R o un grupo alguilo Cr-
Ca, haloalquilo C+-Ce, alquenilo Cz-Ca, alquinilo C2-Cs o cicloalquilo Cy-Cs cada uno opclonalmants sustituido;

nesQOof;

-— 88 Un enlace (nico cuando n es 0 o un enlace doble cuendo n es 1;

Riz, Riy, R, Ran y Rz son cada uno independientements H o un grupo alquio C1-Ce, haloalquile C+-Cq, alquenilo C2-Cs,
akquinilo C2-Ca, cicloalquilo C3-Cs o arllo cada uno opclonaiments sustituido; y

R, Ris, R ¥ Ris 8on cada uno independientemente H o alquilo C1-Cs; 0

un teutdmero de estos, un esterecisdmero de estos 0 una sal farmacéuticamente aceptable de esios.

6. Elcompuesto de acuerdo con la reivindicacién en donde formula | tiene La estructura Ib



—n \0\’)’
X "t

Xu, Re

(1)

14. Un procaso pera a preparacidn de un compuesto de formula |

Ry, Fa
N
Ry
Ry

D

en donde W es CO, CS o CHz;
XesN,NOoCRy;
Yes N, NOoCRy;

Z a8 N, NO o CR1 con la condicion que no més de dos de X, Y 0 Z puadan ser N o NO;
R1 y Ra s0n cada unc independientemnents H, CORz, COzRar 0 un grupo alquile C1-Cs opclonaiments sustitrido;

Ra 63 H, OR12 un grupo alquilo C1-C, hatoalqullo C1-Ca, aiquenilo C2-Ce, alquinio C2-Ca, cicloalquilo Cs-Cs 0 arli{C+-Ce) alquiio
cada uno opclonaiments sustituido;

Rs ¥ Rs 30n cada uno Independientemente H, halégeno, NOz, CN, OR13, NRwRi5 0 un grupo aiquilo C1-Ce, haloaiquilo C1-Ca,
alquenlio Cz-Cs, alquinilo C2-Cs, 0 dcloalquile Ca-Ca cada uno opconaimente sustituldo o cuando estén unidos a los
Atomos de carbono adyacentes R« y Rs se puedan tomar juntos con los diomes a los cuales estan unidos para formar un
anillo ds 5 a 7 miembros opclonalmants sustituido qua contiane opclonaimente uno o dos hetercitomos seleccionados de
O.NoS;

Ra, Ry, Rs, R, Rig, R11 y Rne s0n cada uno independientements H, haldgena, NOz, CN, OR1e, NR17R1s 0 un grupo alqulio Ci-
Ce, haloalqullo C1-Cs, alquenilo C2-Cs, alquinlio C2-Cs o cicloalqullo Cy-Ca cada uno opclonaimente sustituido;

neslo1;
——— @8 un enlace (nico cuando n @8 0 0 un enlace doble cuando n es 1;

Riz Ris. R, Rao y Rz son cada uno independientements H o un grupo alquio C1-Cs, haloalquilo C+-Cs, alqueniio C2-Ca,
alquiniio C2-Cq, cicioalquilo C-Ce o arllo cada uno opclonalmente sustitukdo; y

Ru, Ris, Riz ¥ Ry son cada uno independiantemente H o alquilo C+-C4

que comprende el process de hacer reaccionar un compuasto de frmula Il

L

{an

en donde Hal 88 Cl o Br y R1, Rz, Ry, R4, Rs, Rs y Rz 50n como se deacriban para la fdrmula | anterior con un compuesto de
formula NI

(1n

on donde Q es B{OH)z, Sn{nBujs o Sn(CHs)s y X, Y, Z, Rs, Re ¥ n 80n como se deacriben para la formula | antaror en la
presencia de un cataliizador de paladioc opcionaiments en la presencia de un salvents.
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REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT
PATENTE DE INVENCION \H MODELO DE UTILIDAD { ]
¢ Indicacién de que se solicita la concesion de una patente \H
€ Datos de identificacién del solicitante o de Ia persona que presenta la solicitud \J:]
¢ Descripcion de la invencién 1
¢ Dibujos de ser estos pertinentes ]
¢ Comprobante de pago de las tasas establecidas ' ]
COMPLETAN] ' INCOMPLETA [ ]

DISENO INDUSTRIAL [ ]

@ Indicacion de que se solicita el registro de Disefio Industrial [1

¢ Datos de identificacion del solicitante o de la persona que presenta la solicitud [ ]

¢ Repressentacion grafica y fotografica del Disefio industrial © muestra del []
material que Incorpora el disefio

4 Comprobante de pago de las tasas establecidas {1

COMPLETA [ 1 INCOMPLETA [ ]

ESQUEMA DE TRAZADO [ ]

¢ Indicacién de que se solicita el registro de un Esquema de Trazado
4 Datos de identificacién del sollcitante o de la persona que presenta la solicitud
€ Representacion grifica del esquema trazado

]
1
]
¢ Comprobante de pago de las tasas establecidas 1

— p—

COMPLETA [ ] INCOMPLETA [ ]

£ do 3
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
Bogoté,
2020
Doctor(a)

CORREA ORDOREZ ALVARO
Apoderado (a) y/o Representante de
WYETH

REFERENCIA Radicacién No. 6 122180
Bolicitud intermacional PCT/UB2005/020720
Fecha inicio fase nacional 16/01/2007

Trémite 11
Evento 378
Actuacidén 430
Oficio No. I SRV E R 88 6

Como resultado del de forma, realizado con fundamento en el articulo 38 de
la Decisldn 486 de la ComislSn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Clrcular
fnica de la Superintendencia de Industria y Comercio, se le comunica que:

1. Debe aclarar el nombre de los inventores por cusnto difieran en la publicacién
internacional, con el aportado en sl patitorio fase nacional.

En cumplimiento de lo dispuesto por el articulo 3% de la Decisién 486, se le
requiere para que dentro del término de dos meses sigquientes a la fecha de
notificacién del presente oficlo, complete los requisitos anteriormente enunclados.
En caso de no dar cumplimiento al presente requerimiento, la solicltud =me
considerari abandonada y perderi su prelacién.

Rotifiquese el presente ofigcio conforme a lo dispuesto en el numeral 5.2, literal
@), del capitulo 0 primero de la Circular Unica No.10 de 2001.

El anteridbr requerimiento fue notificado por fijaciém en 1lista de



