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| Tra.11 PATEMTEIYI Eve: 278 FASEMACIONALI
Act. 411 PRESENTACION  Folios: 332
FORMULARIO UNICO DE'SOLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL
@ SOLICITUD DE:
Patente de Invencién. [1 Patente de Modelo de Utilidad.
Capitulo 1. [ capitulo 11,
@ Nombre: ALMIRALL, S.A.
I;u;l:-jidE-:uII:tltUldj y =vistente baje las IDENTIFICACION
SOLICITANTE | =Y&% @ =shana
) cC. O NIT O
Direccién: Ronda del General Mitre, 151
E-00022 Barcelona CE. D Otro D
Espana Cual
Domicilio: Barcelona, Numero —_—
Espaiia
Hombre: LLZ CLEMENCIA DE PAEZ IDENTIFICACION
Direccion: Carrera 42, o, 72-35 cC. NIT |:|
Teléfano: 347 26 1
REPRESENTANTE| 11 56 50 C.E. O] ore U
O APODERADO E-mail: clientes@acavelisr.com Cual
Domicilic: Bogota, Colombia. Namero  35.456.244 TR 23.655
1. Julio Cesar CASTRO PALOMINO LARIA 2. Emma TERRICABRAS BELART
@ C/Enrique Granadas, 29 49 ClFrancess Cabanas 1-3, 2°, 13
E-05250 Premia de Mar, E-00190 3ant Cugat Del Vallzs,
INVENTOR (ES) | Barczina, car=ona, :
(72) -Dana “\\M b')dna
3. Montserrat ERRA SOLA 4. Eloisa NAVARRO ROMERO
Fiera Blanca, 46, Atico 1a, Esc. 8, ciornite FUegell 20, 1° 243,
E-05003 L'Hozpitalst de Llobragat, E-0a011 Barcelona
Barcelona, Espana
Espafia
5. Silvia FONQUERNA POU 6. Aranzazu CARDUS FIGUERAS
Pg d= I'Havana, 2-4, Ezc [, Baixos 3, Cldel Pin, 21 4% 13,
E-020350 Barcelona E-05750 Pallgja
Espafia Barcelona,
Esparia
7. Maria Estrella LOZOYA TORIBIO
C/Brodadores. 6F,
E-05100 Moll=t del Valles,
Barcelona,
Espafia
@ PCT (86)
Solicitud Internacional No. PCT/EP2003/006573 Fecha: 08 de agosto de 2008

Fecha: 19 de febrero de 2009

Titulo (54)

O,
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CAVELIER AEOGADOS COLO-TIES-241-006-5 ID- 1583258
Prioridad | (33) Pais de Origen (32) Fecha (31) Namero de Solicitud
ES 10 de agosto de 2007 P200702281
sibd noll EP 13 de marzo de 2008 03382011.8
Comprobante de pago No.: 10-7.767 Fecha: 01 de febrero de 2010
Comprobante de pago No.: 10-7,941 Fecha: 01 de febrero de 2010
Anexos:

¥ OEO 0000 EEOOF ® lele|@

Comprobante de pago de la tasa de presentacion de la solicitud por $ 554.000.00.

Comprobante de pago or 21 reivindicaciones adicionales después de la décima reivindicacién
por $545.000.00

Documento que acradita la existencia y representacidn legal cuando el solicitants sea persona
juridica.

Paderes, si fuere el caso.

Documento de cesion del inventor al solicitante o a su causante.

Declaraciones.

Copia de la solicitud internacional. (Resumen, descripcidn, reivindicaciones, dibujos)

Traduccion de la solicitud internacional al castellano. (Resumen, descripeidn, reivindicaciones,
dibujos)

Copia del examen preliminar efectuado por la IPEA.
Traduccién del examen preliminar efectuado por la IPEA.
De ser &l caso, copia del contrato de acceso.

De ser 2l caso, documento que acradite la licencia o autorizacion de uso de conocimientos
tradicionales de las comunidades indigenas.

De ser &l caso, certificado de depdsito del material biolbgico.
Arte final 12x12

De ser =l caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el
extranjero por el mismo titular o su causants, relacionadas parcial o totalmente con I3 invencion
e esta solicitud.

Otros: VER HOQJA DE DOCUMENTOS ANEXOS

(.



CAVELIER AROGADOS COLO-17152-641-006-5

ID-1G5356

@ FIGURA CARACTERISTICA

/N\lr

Formula (I)

G?

@ Solicito la concesion de la patente,

NOMBRE: LUZ CLEMENCIA DE PAEZ
FIRMA : 0 rez BB g s SAeE >
C.C. 35.4553.344 d= Usaquén T.P. 23.558

SCT




CAVELIER. AEODGADCS COLO-17153-641-0G06-5 | ID-165356

DOCUMENTOS ANEXOS

1. Publicacién Internacional WO 2009/021695 A1

Descripcidn:
Paginas 151 en el idioma original

Paginas 132 en espafiol

Reivindicaciones: Namero (s) 31

Figuras: Nimero (s)

2. @ Forma PCT/ISA/210. Informe de Blusqueda Interacional.

(93]

: Forma PCTI/IB/306. Notificacién de la inscripcidn del cambio de nombre del solicitante de
LABORATORIOS ALMIRALL, S A por ALMIRALL, S.A.

4. @ Extracto de publicacion.

NO SE REALIZARON MODIFICACIONES EN LA FASE
INTERNACIONAL
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EL MOLDE GRAFICAS LTDA « 2009 Pt i Y \\
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ESCRITURA PUBLICA NUMERO 5,602 ——mm

bn(‘u 1L ;.;_LC_[IJL\I\.L D08 = e — e e - -
FECHA: oorozeg v CINTESAIS  /26) — — = —
DEL ANO DOS MIL NUEVE (2009)' f_,r»'-"-‘i_--

NOTARIA SEXTA (6*) DE BOGOTA

D.C. -
CLASE DE ACTO: PODER
RAZON SOCIAL : CAVELIER ABOGADOS /

En la ciudad de Bogota, Distrito Capital, ante mi  4ARIS FERNANDA CASAS
‘u.)LL- ~% 77T = - 7 = —  Notaria Sexla (6a) ENCARGADA Z de
éste Circulo Notarial, se otorgé la escritura publica que se consigna en
108 SigUIENtes tEMMINOS: = —= - = = = —ox - -« @ e et e e
CONSTANCIA SOBRE COMPARECENCIA Y DECLARACIONES ANTE
EL NOTARIO ; - pemllen SAOUEn

COMPARECIO

casado, identificado cof

Bogota, y dijo:

PRIMERA. Que obra el i e pre entante legal de la

sociedad denominada CA omiciliada en la Carrera

4 No. 72-35, Bogota, Colomb
SEGUNDA: Que ALMIRALL, S.A., sociedad constituida y existente bajo
las layes de Espafia, domiciliada en Ronda del General Miire 151, 08022
Barcelona, Espafia, design6 a CAVELIER ABOGADOS como su
representante para la Propiedad Industrial en Colombia con facultades

de nombrar apoderados tal como consta cn la copia auténtica del

documerito de representacion que se protocoliza. -

TERCERA. Que en su caracter de representante legal de CAVELIER

ABOGADOS, y en desarrollo de la facultad otorgada por ALMIRA _
S.A., confiere poder a los abogados OSCAR FERNANDO CORREA
BARBOSA, T.P.A. No. 71.027, identificado con cédula de ciudadani

ESTE PAPEL HO TIEME COETO ALGUNQ PARA EL USUARIO
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nimero 79.524.634 de Bogota, ROSA MARGARITA SANTACRUZ,
T.PA. No. 49.434, identificada con cédula de ciudadania numero
35.501.911 de Suba (Bogota, D.E.), LUZ CLEMENCIA DE PAEZ,
T.P.A. No. 23.555, identificada con cédula de ciudadania namero
35.456.344 de Usaquen y GERMAN HUMBERTO MARIN _ RUALES,
T.P.A. No. 64.239, identificado con cédula de ciudadania nimero
79.155.665 de Bogota, mayores de edad, vecinos de Bogota, para que
representen a la sociedad a cuyo nombre actia, ante cualesquiera
entidades o personas, ejerzan o no jurisdiccion, incluyendo las del orden
administrativo, contencioso administrativo y judicial, asi como los
tribunales de arbitramento, en todo lo concerniente a los siguientes
asuntos: a) Obtencién de patentes de ihvencién, modelos de utilidad,
disefios industriales, trazado de circuitos integrados, secretos
industriales; el registro de marcas de fabrica, colectivas, defensivas, de
servicio, lemas comerciales, nombres comerciales, ensefias, variedades
vegetales, denominaciones de origen e indicaciones de procedencia, su
renovacion, traspaso, cambio de nombre o domicilio, cancelacion
voluntaria; y el registro de licencias de uso de esos derechos; b) Las
acciones de competencia desleal, proteccion del consumidor,
oposiciones, cancelacion administrativa o judicial, nulidad, medidas
cautelares, concesiéon de licencias, la tutela, la proteccion de secretos
industriales y de nombres de dominio junto con su administracién y
pago; y en general los procesos civiles, penales, administrativos o
contencioso-administrativos, de conciliaciéon, arbitramento, tutela
relacionados con estos derechos; acciones y procesos que promovamos

O se Nos promuevan. -

CUARTO. Que los apoderados designados estan facuitados en todos los
asuntos arriba determinados para sustituir este mandato, transigir,
conciliar, arbitrar, admitir los hechos del proceso, desistir, cancelar,
‘:Nr'eicjb'ir, renunciar y ratificar los actos de agentes oficiosos. -------~eeaeenea-
"QUINTO- Que protocoliza con la presente escritura, un certificado

expedido por la Camara de Comercio de Bogdté, que acredita la
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CERTIFICALY) DE EXISTENCIA Y FPEFPESENTACICN LEGAL O INSCRIFCION DB

DOCIMENTOS
CERTIFICA:
NOMERE : CAVELIEPR ABOGRDOS
N.I.T. : H60041367-3 ;
DOMICILIS @ BOSOTA DO |
CERTIFICA: i
NG: Q0820237
’ CERTIFICA:

CONETITUCDIN @ QUE BOER E3CRITURA PUBLICAE 10, 0006233 DE HOTARIA
SEXTA DE EM30TA D.C. DEL 10 LE SEPTIEMEFE DE 19071 , INSCRITE EL
¢ DE ZEPTIEMBRE DE 1574 BAJO EL WUMERO 00021334 DEL LIBRO IX, 3E
CIUATITIVG  La 30CIBDAL  CIVIL LDENOMIIADEZ: TAVELIER EREEDOMO ¥
CAVELIER. ‘
CERTIFICA :
QUE  BOR E2CRITURA FUBLICA 10, G001000 DE HOTARIA SEYTA DE ROGOTA
D.Z. DEL 10 DE MARZS DE 1982 , INSCEITA EL & DE 3PFIL DE 1933
BAJO LEL  IMERS  G0130763 DEL  LIBEO IX, LA 30CIEDAD CAMEIC 2U
NCMEFE  DE . CAVELIEP. FERDOMY Y CAVELIER. EOF BL [E : CAVELIER
ABOEATHIS ‘
CERTIFICA:
QUE POFE ESCEITURA PUBLICA NUMBRO 1,060 OTORGADA EN LA MOTAFRIA G2,
LE BOGGOTA EL 10 DE MARSG DE 1,323, INSCPITA EN ESTA CAMAPA DE
COMERCIO EL & DE ARRIL DE 1,962 PAJO EL HUMERD 130763 DEL LIEED
IX, L& SOCIELAD CAMBIO 31U UOMEFE DE: CAVELIER FERDCMO ¥ CAVELIER,
FOF. EL DE: CAVELIER APOGADGS, E INTECDUIC OTEAS FEFOFMAS.
CERTIFICA:
CERTIFICA
OUE EOF ELP.IG. 2,034 DE LA NOTARIZ ¢ DE SANTAFE DE EOSOTA DEL 13
DE APRIL DE 1.5%%5, INSCRITA BL 27 DE ABPIL DE 1.955 PBAJO EL 0.
5.937 DEL LIBRD XIII,LA 20CIEDAD TRASLADG 3U DOMICILIO DE LA CIU-
DAD» DE GAUTAFE DE EBOOOTA D.2. AL MIOUICIDIO DE TARID ( CUNDIMIAMAR -
CA ).-.
' CERTIFICA:
QUE POF ESCFITUFA PUBLICA NGO, 7710 DE LA NOTARIA SEXTA DE EOIOTA
LEL 10 TE OCTUERE DE 1984, INSCRITA EL 15 DE NOVIEMERE DE 1954
BAJO BL N0, 15553 DEL LIEFG YIITI, LA S0CIEDAD CAMEID 2U
NATURALESA JURIDICA DE SOCLEDAD COMERCIAL A 3GCIEDAD CIVIL.

CERTIFICA:
REFORMAS:
ESCRITURRE 0. FBEIHA HOTARIA INECRIPCTICON
8432 15-V-1.377 18. BT2. 27-V-1.977-110. 46,204
, 3.334 1-VII-1.3R0 A, ETA, 3-IX-1.5%0-10, §9.5232
! 4.R14 10-IX-1.380 GR. BTA. 3-Z-1.3%0-10. 31.251
! 4:3 10-IT-1.333 €A, BTAZ. 1-IIT-1.383-0.125.237




0003786 2004/07/16 0006 BOGOTA

0001432 2005/03/18 0006 BOGOTA

0004818 2005/08/22 0006 BOGOTA 2005/08/26 00010008

0005506 2007/07/17 0006 BOGOTA . 2007/07/24 00010841
CERTIFICA:

VIGENCIA: QUE LA SOCIEDAD NO SE HALLA DISUELTA. DURACION HASTA EL

10 DE SEPTIEMBRE DE 2024

2004/07/28 00009703 j
2005/04/07 00009917

7.710 10-X-1.984 6A. BTA 15-XI-1.984-NO. __1.559 =
7.305 21-X-1.985 6A. BTA. 18-XI-1.985-NO. 1.906
2.567 29-IV-~1.987 6A. BTA. 7-V- 1.987-NO. 2.386, - o
4.278 3-VII-1.987 6A. BTA. 23-VII-1987 NO.215.652
2.657 25- IV-1.988 6A. BTA. 19- Vv -1988-NO. 2,740
9.033 21-XII-1.990 6A. BTA. 10- I - 1991-NO. 3.786
25 3- I -1.991 6A. BTA. 10- I - 1991-NO. 3.787
1.608 8-III-1.991 6A. BTA. 14-TIT- 1991-NO. 3.841
2.155 T 2-IV- 1.991 6A. BTA. 8-IV - 1991-NO. 3.862
797 7-II -1.991 6A. BTA. 7- V. -1991-NO. 3.882
1.739 14-III-1.991 6A. BTA. 7- V  -1991-NO. 3.881
5.886 21-VIII-1.991 6A., BTA 27-VIII-1991 NO. 4.019
8.596 4-XIT -1.991 6A. BTA 16-III -1992 NO. 4.430
1.494 10-IIT -1.992 6A. BTA. 19-III -1992 NO. 4.436
4.205 8 -VII -1.992 6A. BTA. 15-VII -1992 NO. 4.554
8.829 16-XIT -1.992 6A. BTA, 24-XITI -1992 NO. 4.819
12 5-1 -1.993 6 STAFE BTA 13-T -1993 NO. 4.850
4.877 29-VI -1.993 6 STAFE BTA 7-VII -1993 NO. 5.065
5.216 12-VII -1.993 6 STAFE BTA 16-VII -1993 NO. 5.077
ACTA NO.71 2-IX- 1.993 JUNTA DE SOCIOS 29-IX- 1993 NO. 5.174
2.034 18-IV- 1.995 6 STAFE BTA 27- IV -1995 NO. 5.937
2.227 25-1IV-1.995 6 STAFE BTA 18-VIII-1.995 NO. 6.092
7.594 12-XII-1.995 6 STAFE BTA 19- XII-1.995 NO. 6.294
676 11- II-1.997 6 STAFE BTA 14- II -1.997 NO. 6.873
CERTIFICA:
REFORMAS :
E.P. NO. FECHA NOTARIA CIUDAD FECHA NO.INSC.
0004506 1997/07/28 0006 ROGOTA D.C. 1997/09/02 00007115
0002103 1998/04/08 0006 BOGOTA D.C. 1998/04/21 00007426
0005326 1998/08/06 0006 BOGOTA D.C. 1998/08/13 00007544
0005538 1998/08/14 0006 BOGOTA D.C. 1998/08/27 00007564
0007760 1998/11/10 0006 BOGOTA D.C. 1998/11/12 00007644
0006709 1997/11/04 0006 BOGOTA D.C. 2000/12/04 00008481
0003034 2003/05/30 0006 BOGOTA D.C. 2003/06/04 00882729
D.C.
D.C.
D.C.
D.C

CERTIFICA:
OBJETO SOCIAL: LA SOCIEDAD TENDRA POR OBJETO : EL EJERCICIO DE LA
ACTIVIDAD PROFESIONAL DE ABOGADOS. EN DESARROLLO DE ESTE OBJETO
LA SOCIEDAD PODRA ADQUIRIR, CONTRAER OBLIGACIONES Y CELEBRAR TODA
CLASE DE CONTRATOS DIRECTAMENTE RELACIONADOS Y SUBORDINADOS AL
MISMO, INCLUSIVE LOS DE ARRENDAMIENTO, HIPOTECA, MUTUO CON O SIN
INTERES, MANDATO CIVIL Y COMERCIAL, Y SOCIEDAD, AST COMO
PARTICIPAR EN ASOCIACIONES CIENTIFICAS, GREMIALES O PROFESIONALES
SIN ANIMO DE LUCRO.

S CERTIFICA:

“ 'CAPITAL Y SOCIOS: $10,000.00 DIVIDIDO EN 10,000.00 CUOTAS CON VALOR

{ ‘NOMINAL DE $1.00 CADA UNA, DISTRIBUIDO ASI
- SOCIO CAPITALISTA (S)

ASOCIACION CAVELIER DEL DERECHO N.I.T. 000008001722568
NO. CUOTAS: 8,800.00 VALOR: $8,800.00
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GATJDERERT LE CAVELIEF ASNES JEALUE CLBE, GO0000000131100
NO. CUOTaAS: 1,200,400 VALOR: $1,200.00

- SOCIO INDUSTRIAL (S)

CHBVARFO JORGE .2, 000000016205350

NG, ZUOTAS: 0,00 VALOF: $0.00

SUARES DE FAES LUZ CLEMENCIA CLoCL 000000025156244

NO . CUOOTAS: 0,00 VALOR: $0.00

PEfi2 VALENSUELA DANIEL Co20 000DO0D0T7SE15215 ;

WMo, CUOOTAS: .00 VALOE: $0.00 |

FEPREFRC WILLIAMSOW EMILIO CLCL Q00000000438019 '

NO. CIOTAS: 0,00 VRIsOE: $0,00

MAFTI? FUALES GEEMAN HUMEERTG 2.0 ANOODN00T7ILEERES

NC, CIROTAS: 0,00 VALOE: $0.00

TOTALES

NO. CJOSTAS: 10,000, 00 VALOF: $10,000,00 !
CERTIFICA:

QUE POF ESCRITURAS FURLICAS WO, 001421 ¥ 01432 DEL 18 DE MARTO
DE 2005 DE LB HNCOTARIZ 0f DE BOGOTA D.C., IN3CEITA EL 07 DE ABRIL
DE 2G0F BAJO EL . 0009913 ¥ 0003917, FESPECTIVAMENTE DEL LIEFO
XIII, DE LAS MIL DOFCIENTRS ( 1200 ) PARTES ©DE INTERES 300IAL

FADICADAS EN JAEEDA DE 2GNES GAUDEBERT DE CAVELIER, SELSCIENTLS
(600) PARTES ESTAN SFAVADAS O AFECTALAS EN FROPIEDADL FILUCIARIR A

FAVOE DE LAS SIGUIENTES PERSCHRS : GEFMAN CARVELIER FEANCO,
EFNESTO CAVELIER FFANCO, JORSE CAVELIER FRAINCYD, INES CAVELIER
FFANZO, GUILLERMY CAVELIEF FEANDG, ELENA CAVELIER FRANCO,
ALEJAIIDEG CAVELIEE. FPRAINZO, EEATRIS CAVELIER FRANCS, Y LUCIA
CAVELIER FEANCO,
CERTIFICA;
FEPFESENTACION LEGAL: EL FEPFESENTANTE LEZAL ES EL DIPECTCE. EL 300I0
FUNDADOF  GERMAN  CAVELIEP. GAVIFIA TENDEA EL CAFRAITER DE EFFESIDENTE
DIFECTOR  VITALICIO, PARTICIFARA POE  DERECHD PROPIL BN EL ONSETO
SUFELICE Y  EN EL CONSEJO DIFECTIVO Y LLEVARE LA FEPRESENTACICN LEGAL
DE LA ZEGTIEDAD  CUANLG LO ESTIME PERETINENTE SIN LIMITACICN BLGUIA.
IGUAL FAETICIFACION ¥ ATRIBUCIONES TEMDREA SU SUFLENTE ASIES ZAULDEBERT
DE CAVELIEF CJUBHLG OCUPE EL CARGS, EN CASC DE FALTA ABSCOLUTA DE SERMAN
CAVELIEF GAVIEIA. L3 SCCINE COLECTIVOS ESTAN AUTORICADGS FPARL EJEFRCER
L2 FEFEESENTACION LE LA 3OCIEDAD EN CUALQUIRFR TIEMED, SIN PERJUICIO DE
LAZ  DELEGRCICIS  CONFERIDAS A LOS ORIANGZ CREADDS POR Lod PREEIENTES
ESTATUTOS
CERTIFICA:
% NOMERAMIENTOS **
QUE  EOF. MO, 12 DE JUNTA DE 32CICE DEL 14 DE AGOSTS LE 2005, INSCRITA
EL 24 ©DE S3EFTIEMEFE DE 2003 EAJ0 EL, NUMERD 00012200 DEL LIEBFD XITIT,
FUE (ROH) NOMBRADO (S):
HOMBRE : IDENTIFICACTION




DIRECTOR (REPRESENTANTE LEGAL DE_LA ASQCIACION CAVELIER DEL DERECHQ) »

GALLON GIRALDO CARLOS C.C. 0000000190686425
QUE POR ESCRITURA PUBLICA NO. 0004818 DE NOTARIA 6 DE BOGOTA D.C. -DEL
22 DE AGOSTO DE 2005, INSCRITA EL 26 DE AGOSTO DE 2005 BAJO EL NUMERO
00010008 DEL LIBRO XIII, FUE (RON) NOMBRADO (S):

NOMBRE IDENTIFICACION
PRESIDENTE DIRECTOR VITALICIO .
CAVELIER GAVIRIA GERMAN C.C. 000000002877924
SUPLENTE DEL PRESIDENTE DIRECTOR VITALICIO
GAUDEBERT DE CAVELIER AGNES JEANNE C.E. 000000000131100
CERTIFICA:

FACULTADES DEL REPRESENTANTE LEGAL: APARTE DE LAS FACULTADES Y
DEBERES QUE DE TIEMPO EN TIEMPO SE LE ASIGNEN POR EL CONSEJO
SUPERIOR, EL DIRECTOR TENDRA LAS SIGUIENTES FUNCIONES : A) LA DE
REPRESENTAR LEGALMENTE A LA SOCIEDAD ANTE LAS AUTORIDADES DE
CUALQUIER ORDEN O NATURALEZA Y ANTE OTRAS PERSONAS NATURALES O
JURIDICAS, CON FACULTADES PARA NOVAR, TRANSIGIR, COMPROMETER Y
DESISTIR Y PARA COMPARECER EN JUICIOS INCLUSIVE EN AQUELLOS EN
DONDE SE DISPUTE LA PROPIEDAD DE BIENES INMUEBLES; B) CUMPLIR Y
HACER CUMPLIR LOS ESTATUTOS Y REGLAMENTOS DE LA SOCIEDAD; Y C )
CREAR O SUPRIMIR TODOS LOS EMPLEOS QUE SEAN NECESARIOS DE ACUERDO
CON EL CONSEJO SUPERIOR PARA EL BUEN FUNCIONAMIENTO DE LA
SOCIEDAD, ASIGNARLES FUNCIONES, FIJAR SUS SALARIOS Y NOMBRAR LAS
PERSONAS QUE DEBAN DESEMPENARLOS, ASI COMO RETIRARLOS Y
REEMPLAZARLOS CUANDO HAYA LUGAR. CUANDO CUALQUIERA DE LOS ACTOS
INDICADOS EN LA CLAUSULA ANTERIOR SE REFIERA A OPERACIONES CUYO
MONTO EXCEDA DE LA SUMA EQUIVALENTE A CIENTO OCHENTA ( 180 )
SATARIOS MINIMOS MENSUALES, Su CELEBRACION REQUERIRA LA
APROBACION PREVIA DEL CONSEJO SUPERIOR.

CERTIFICA:
** REVISOR FISCAL *¥*
QUE POR ACTA NO. 0000071 DEL 2 DE SEPTIEMBRE DE 1993, INSCRITA EL 29
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modelos de utilidad y disefios industriales, marca.
de fabrica y de servicio, nombres comerciales
ensenas, nombres de dominio, lemas comerciales
licencias.

Y
‘ REPRESENTACION Y PODER ,ﬁj%%

La qus suscribe, ALMIRALL, S.A.
izdad crganizada y existente de conformidad con las bzyes de Espafia

domiciliada en Fonda dal General Mitre 151, 03022 Barcelona, designa a SERMAH MARI, tpa, §4230; LUZ
CLEMEMNCIA DE PAEZ, tpa. 235585 y DAN!EL PEMA, tpa. 68620, domiciliados en la Carrera 42 11° 72-35,
Bogota, Colombia, en obedecimients & I dispuests en el pardgrafo 1o del Ariculo 542 del L~'f)dlgu de
Comarcio, &l primers como principal y los demés comc supdentes, en su orden, 2onio nuestros
reprezentantzs en todas log asuntos de propiedad industrial son facultad para recibir notificaciones y nombrar
apoderados judiciales o extrajudiciales. El primer representants suplzntz resmplazard al principal en caso de
ausencia o impedimente temporal o definitive de aquél. La misma regla se aplicard cuands @l segunda
rapreésentants suplentz haya de reernplazar al primerc, o el tercers al ssgundo. En talss cascs, el
repressntante principal, o 2l primears, ¢ segundo suplente, en su casa, o ambaos, deslararan su intencion de no
ejercer la represantacidn mediants declaracién autenticada por Notario Plblico en Colembia, o pior Hatario u
otre Funcionaria Plblicn, o Cénsul de Colombia, en &l extranjare; y si se tratare de impediments, con el
certificado respectivo. Si alguno de los nambradas fd'(al‘: d':flnltl\.ldl’flrsntc, 2l siguiente tomara su lugar.
Cuando cesare la ausencia o impadiments del representants priricipal, o de su primero o eegundas suplentes,
BN SU 2383, podrédn gercer 1a repreésentacian, en su arden, uno u otros 29U el caso, asumidndola por &l sol0
hecho de sjzreara, cesando en ase moments &l sjeriicio ds la representacién por el primers, segunds o
tercer suplents en su casa.

Adzmas, conferimos poder a los -ul:-uqadns arriba nombrados, para obiener la protecoidn de nusstra
propizdad industrial y contra la compatencia dssleal, a cuyo efecto autorizamos a los dichos apoderado: para
qQue nos representzn ants cualesouicra entidades o personas, ejerzan o no jurisdiccion, sspecialments ante
las del orden administrativi, contencisso-administrative y judicial, asi conio los tibunales de arkitramento, en
todo ko concernients a los siguieniss asunies: a) Dbtencién de patentes de invencidn, modelas de utilidad y
dis=fics industriales; = registra de marcaz de fabrica, calectivas, defensivas, de servicin, lemas comearciales,
nombres comerciales, ensefias, nombres dz dominio, variedades vegetalze y denominaciones de origsn; su
renavaciin, traspase, cambic de nombre o domisilio, renuncia vaoluntaria, y registro dg licencias de usa ds
#8803 derzchoz; b) Las acciones de competencia deslzal, protzacidn del acnsumider, Oposisiones U
observacionss, cancelasion administrativa v judicial, nulidad, medidas cautslares, concesidn de licencias, la
tutela, la protecsién de searetos industriales, y en gensral los juicios civiles, penalzs, administratives o
c\.ynt.:nu-.uc..---adrmnlstmtIVU~ rzlacionados con estos dcl't-'t hos; acciones y proc:sos que RICMOVAMOS O §2
nas promuevan. o para Jque en todos los aaunt s arriba determinades, pusds U3, ituir sate rmandato,
‘tranziqir, conciliar, admltlr los hechos del process, desistir, cancelar, redilir, rénunciar, y ratlfl- ‘jos actos de
agentes oficiosos.

. 1
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LEGITIMACION: Yo, SALVADOR CARBALLO CASADO, Notario
del Ilustre Colegio Notarial de Catalunya, con
residencia en Barcelona, DOY FE: -——=v-mewemmmmmm e

Que reputo legitimas y auténticas, las firmas vy
ribricas que anteceden, de DON PIO ORVIZ DIAZ y DON
PEDRO BERGA MARTI, por ser de mi conocidas, puestas en
este documento, en su condicidén de apoderados de la
entidad mercantil "ALMIRALL, S.A." antes "LABORATORIOS
ALMIRALL, S. A." en uso de 1los poderes que dicha

Sociedad les tienen conferidos, los cuales estéan
debidamente inscritos en el Registro Mercantil de
Barcelona. ——-—-=-— - s - s e

Esta legitimacién se hace a los efectos previstos
en el articulc 207.2 del Reglamento Notarial, en virtud -
de acta en la que ha guedado debidamente acreditada la
representacién de dichos sefiores en nombre de la
Sociedad, de esta misma fecha y protocclo, namero {299.
Anotado en mi Libro Indicador del afio 2.009
{Seccidén Segunda). Asiento 600 ,~——=-———---——m-m—-———oo
En Barcelona, a
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D.Ch ;
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. Pais ESPANA-—-——-m—-m=—=—=—=mm-m—mmm—— oo oo oo —ooomesoomsmsmom oo
El presente documento publico --——-—-===---emoommmmEEIETETTo T
.ha sido firmado por DON SALVADOR CARBALLO CASADQ --=m====———===
.quien actua en calidad ce Notario, en legitimacién de firmas de

don Pio Orviz Diaz y dcn Pedro Berga Marti, en documento de --
representacién y poder, en representacién de ALMIRALL, S.A., -
conforme Acta, numero 1299/2009, de fecha 27 de julio de 20089.

.y estad revestido del sello/timbre de su Notaria de -=--===—===--

BARCELONA= === === m = e o eSS S S
CERTIFICADO

.en BARCELONA~~~—-=-=---=- 6.el dia 4 de agosto de 2009-----=----

.por CON JOSE ALBERTO MARIN SANCHEZ, Vicedecano de la Junta ----

Directiva del Ilustre Colegio MNotarial de Catalufa.-----==-=--""

.bajo el numero: -44149/2009----=-----===-o—ssmoomooossssoommoes
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documento que esta debidamente legalizado Apostille % = = = — .=
== = .= Pais ESPANA. ZX2XZXAZAITTX LT LTI 2222 2 %%
Firmado por DON SALVADOR CARBALLO CASADO -Notario = = = = — = -———
Presente el sefior CARLOS ALBERTO GALLON GIRALDO, dovmiciliado
en Bogota, identificado como aparece al pie de su firma y manifesté que
esta conforme con el contenido de esta escritura publica. =-=-----s-mecceeau

HASTA.AQUI LA MIN TA

OTORGAMIENTO Y
publica por el Com

sobre los tramites y:‘formalis
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constancia la firmapor atite AL ORIZA
DERECHOS NOTARIA
afio 2008, §  41.610.00

PAPEL NOTARIAL : E

del 31 de diciembre

- o—

sellado numeros : AA- 417

CARLOS ALBERTO GALLON GIRALDO
P

CCNo. (9 66 . L25 Zla~

Representante legal CAVELIER ABOGADOS

ESTE PAPEL NO TIENE COSTO ALGUNO PARA EL USUARIO
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AZARIPHEITYLAMINCBENSOIC ACID DERIVATIVESA A8 DHODH INHIEITORS

The present invention relates to new inhibitors of the dihydroorotate dehydrogenase
(DHODH). These compounds are useful in the treatment, prevention or suppression of
diseases and disorders known to be susceptible to improvement by inhibition of
dihydroorotate dehydrogenase, such as autoimmune diseases, immune and inﬂammatbry
diseases, destructive bone disorders, malignant n2oplastic diseases, angiogenic—relate"_d
disorders, viral diseases, and infectious dise2ases.

The enzyme dihydroorotate dehydrogenase (DHODH) is the enzyme that catalyzzs the:
fourth step in the pyrimidine biosynthetic pathway namely the conversion of dihydroorotate
to orotate concomitantly with a electron transfer to ubiquinone (cofactor Q) via a flavin
mononucleotide intermediate (Loffler et al Mol Cell Biochem, 1997). In contrast to
parasites (Plasmodium falciparum) (McRobert et al Mol Biochem Parasitol 2002) and
bacteria (E.coli) which exclusively have this de novo pathway as the source of
pyrimidines, mammal cells have an additional salvage pathway.

During homeostatic proliferation, the salvage pathway which is independent of DHODH :
seems sufficient for the cellular supply with pyrimidine bases. Only, cells with a high \
turnover and particularly T and B lymphocytes need the de novo pathway to proliferate. I!.n
these cells, DHODH inhibition stops the cell cycle progreséion suppressing DNA synthesis
and consequently cell proliferation (Breedveld FC et al Ann Rﬁeum Dis 2000). |
Therefore, inhikitors of DHODH show beneficial immunosuppressant and antiproliferative
effects in human diseases charactzrized by abnormal and uncontrollable cell proliferation

causing chronic inflammation and tissue destruction. !

In addition to abolish lymphocyte proliferation inhibitors of DHODH (i.e. teriflunomide,
Maritimus (FK778) and brequinar) have an anti-inflammatory action by inhibition of
cytokine production and nuclear factor (NF)-kB- signalling, monocyte migrafion and
increased production of transforming growth factor heta-1 and induces a shift from T
helper cell type 1 (Th1) to type 2 (Th2) subpopulation differentiation (Manna et al. J
Immunol 2000)(Dimitrova et al J. Immunol 2002). Furthemore, the osteoclast
differentiation mediated by RANKL decreased by DHODH inhibition (Urushibara et al.
Arthrititis Rheum 2004).
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In co-crystallisation experiments with two inhibitors of DHODH that reached clinical trials,
Brequinar (Dexter D.L. et al.; Cancer Res. 1985) and Teriflunomide (A77-1728), wara hoth
found to bind in a common site, that is also believed to be the binding site of the cofactor
ubiquinone (Liu et al; Struc. Fold. Des. 2000).

Leflunomide sold under the trade name Arava (EP 0 780 128, WO 97/34600), was the first
DHODH inhibitor that reached the market place. Leflunomide is the prodrug of
teriflunomide, which is the active metabolite inhibiting humian DHODH with a moderate
potency (Fox et al, J. Rheumatol. Suppl. 1998).

Leflunomide is a DMARD (disease modifying anti-rheumatic drug) from Aventis, which
was approved by th2 FDA for the treatment of rheumatoid arthritis in 1998 and by the
EMEA for the treatment of psoriatic arthritis in 2004. Currently Leflunomide is under active
development for the treatment of systemic lupus erythematosus, Wegener's
granulomatosis (Metzler =t al; Rheumatology 2004; 43(3), 315-320) and HIV infection.
Moreover, teriflunomide, its active metabolite is efficacious in multiple sclerosis and right

now is in Phase Ill clinical trials (O’'Connor et al Neurology 2006).

Other data are emerging in other closely rélated diseases such as ankylosing spondilitis
(Haibe! et al.; Ann. Rheum. Dis. 2005), polyarticular juvenile idiopathic arthritis (Silverman
et al.; Arthritis Rheum. 2005) and Sarceidosis (Baughman et al.; Sarcoidosis Vasc. Diffuse
Lung Dis. 2004). Furthemore, leflunomide and FK778 have shown and excellent antiviral
activity against cytomegalovirus. Leflunomide is currently indicated as second-line therapy
for cytomegalovirus disease after organ transplantation (John et al Transplantation 2004).
In addition Leflunomide reduces HIV replication by about 75% at concentration that can
be obtained with conventional dosing (Schlapfer E et al. AIDS 2003).

In view of the physiological effects mediated by inhibition of dehydroorotate
dehydrogenase, several DHODH inhibitors have been recently disclosed for the treatment
or prevention of autoimmune diseases, immune and inflammatory discases, destructive
bone disorders, malignant neoplastic diseases, angiogenic-related disorders, viral
diseases, and infactious diseases. See for examplz WO 06/044741; WO 06/022442; WO
06/001961, WO 04/056747, WO 04/0567 4R, WO 03/006425, WO 02/030897 and WO
99/45926.
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Diseases or disorders in which DHODH inhibition plays a role include without limitation
autoimmune diseases, immune and inflammatory diseases, dastructive bone diserders,
malignant neoplastic diseases, angiogenic-related disorders, viral diseases, and infectious

diseases.

Autoimmune diseases which may be prevented or treated include but are not limited to
rheumatoid arthritis, psoriatic arthritis, systemic lupus erythematosus, multiple sclerosis,
psoriasis, ankylosing spondilytis, Wegener's granulomatosis, polyarticular juvenile
idiopathic arthritis, inflammatory howel disease such as ulcerative colitis and Crohn's

disease, Reiter's syndrome, fibromyalgia and type-1 diabetes.

Immune and inflammatory diseases which may be pravented or treated include but are
not limited to asthma, COPD, respiratory distress syndrome, acute or chronic pancreatitis,
graft versus-host disease, chronic sarcoidosis, transplant rejection, contact dermatitis,
atopic dermatitis, allergic rhinitis, allergic conjunctivitis, Behcet syndrome, inflammataory

eye conditions such as conjunctivitis and uveitis.

Destructive bone disorders which may be prevented or treated include but are not limited
to osteoporosis, ostenarthritis and multiple myeloma-related bone disorder.
Malignant neoplastic dissases that may be prevented or treated include but are not limited

to prostate, ovarian and brain cancer.

Agiogenasis-related disorders that may he prevented or treated include but are not limited
to hemangiomas, ocular neovascularization, macular degeneration or diabatic retinopathy.
Viral diszases which may be prevented or treated include but are not limited to HIV

infection, hepatitis and cytomegalovirus infection.

Infectious diseases which may be prevented or treated include but are not limited to
sepsis, septic shock, endotoxic shock, Grar negative sepsis, toxic shock syndrome,

Shigellosis and other protozeal infestations such as malaria.

it has now be=n found that certain azabiphenylaminobenzeic acid derivatives are novel
potent inhibitors of DHODH and can therefore be used in the treatment or pravention of

these diseases.
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Further objectives of the present invention are to provide a method for preparing said
compounds; pharmaceutical compositions comprising an effective amount of said
compounds; the use of the compounds in the manufacture of a medicament for the
treatmeant of pathological conditions or diseases susceptible to improvement by inhibition
of DHODH wherein the pathological condition or disease is selected from rheumatoid
arthritis, psoriatic arthritis, ankylosing spondilytis, multiple sclerosis, Wegener's
granulomatosis, systemic lupus erythematosus, psoriasis and sarcoidosis and methods of
treatment of pathological conditions or diseases susceptible to amelioration by inhibition of
DHODH wherein the pathological condition or disease is selected from rheumatoid
arthritis, psoriatic arthritis, ankylosing spondilytis, multiple sclerosis, Wegener's
granulomatasis, systemic lupus erythematosus, psoriasis and sarcoidosis comprising the
administration of the compounds of the invention to a subject in need of treatment.

Thus, the present invention is directed to compounds of formula (1) for use in the
treatment or prevention of a pathological condition or disgase susceptible to amelioration

by inhibition of dehydroortate dehydrogenase

R N_ G2
W
HN ~_G!
R R*

| R
v

R1

wherein:

R'is selected from the group consisting of hydrogen atoms, halegen atoms, Cy_; alkyl, Ciy
cycloalkyl, -CF; and -OCF;3,

R%is selectevd from the group eonsisting of hydrogen atoms, halogen atoms and C., alkyl

group,

R is selected from the group consisting of ~COOR®, -CONHR?, tetrazolyl, -SO:NHR® and
-CONHSO.R® groups, wherein R® is selected from the group consisting of a hydrogen

atom and linear or branched C,., alkyl groups,
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R*is selected from the group consisting of a hydrogen atom, and a C, alkyl group,
R%is selectéd from the group consisting of a hydrogen atom and a phenyl group,

G' represents a group selected from N and CR® wherein R® is selected from the group

consisting of hydrogen atoms, halogen atoms, C,.4 alkyl, Cs.; cycloalkyl, C, alkoxy, -CF3,
-OCF,3, monocyclic N-containing Cs.; heteroaryl, monocyclic N-containing C..; heterocyclyl
groups and a Cq.4¢ aryl group which is optionally substituted with one or more substituents

selected from halogen atoms and a C,4 alkyl group,
G? represents a group selected from:

e ahydrogen atom, a hydroxy group, a halogen atom, a C.., cycloalkyl group, a Cs.4
alkoxy group and -NR°R®, wherein
R? reprasents a Cy., alkyl group and R® is selected from a group consisting of C,_
alkyl group and C,_; alkoxy-C,.; alkyl group, or
R? and R" together with the nitrogen atom to which they are attached form a
saturated 6 to & memberad heterocyclic ring optionally containing one oxygen

atom as an additional heteroatom.

e amonocyclic or bicyelic 5 to 10 membered heteroaromatic ring containing one or
more nitrogen atoms which is optionally substituted by one or more substituents
selected from halogen atoms, Cy alkyl, Cy alkoxy, C, cycloalkyl, Cay
sycloalkovy, -CF 5, -OCF;, and ~CONR'R®, wherein R” and R® are indepzndently
selected from hydrogen atom, linear or branched C,_; alkyl group, Cs7 cycloalkyl
group, or R’ and R® {ogether with the nitrogen atom to which they are attachedv

form a group of formula
N /\;(CHz)n
wherein n is an integer from 0 to 3,
and

e 2 phenyl\.group which is ohtionnally substituted by one or more substituyents
selected from halogen atoms, C,; alkyl, hydroxy, C,_ alkoxy, Cscycloalkyl, Ca.s
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cycloalkoxy, cyano, -CF;, -OCF;, —CONR'R®, oxadiazolyl, triazolyl, pyrazolyl and
imidazoly! groups, wherein the oxadiazolyl, triazolyl, pyrazolyl and imidazolyl
groups are optionally substituted by C,, alkyl or C:.; cycloalkyl group and wherein
R’ and R® are independently selected from hydrogen atom, linear or branched C,.4
alkyl group, a C,.7 cycloalkyl group, or R” and R® together with the nitrogen atom to
which they are attached form a group of formula

wherein n is an integer from O to 3

- or, G? together with R® form a non-aromatic Cx.yo carbocyclic group or a Ce.y, aryl group,

and the pharmaceutically acceptable salts and N-oxides thereof.

As used herein the term alkyl embraces optionally substituted, linear or branched
hydrocarbon radicals having 1 to 4 carbon atoms. Preferred substiuents on the alkyl
groups are halogen atoms and hydroxy groups.

Examples include methyl, ethyl, n-propyl, -propyl, n-butyl, sac-butyl and tert-butyl

radicals.

As used herein the term alkoxy embraces optionally substituted, linear or branched
oxygen containing radicals 2ach having 1 to 4 carbon atoms. Preferred substivents on the

alkoxy groups are halogen atoms and hydroxy groups.

Examples include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, sec-butoxy and tert-

butoxy radicals. .

As used herein, the term cycloalkyl embraces optionally substituted saturated carbocyclic
radicals and, unless otherwise spercified, a cycloalky! radical typically has from 3 to 7

carbon atoms, preferably from 3 to 4 carbon atoms.

Examples include cyclopropyl, cyclobutyl, cyclopentyl, syclohexyl and cycloheptyl. When a
cycloalkyl radical carries 2 or more substituents, the substituznts may be the same or

Q4
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different. Preferred substiuents on the cycloalkyl groups arz= halogen atoms and hydroxy
groups.

As used herein, the term cycloalkoxy embraces saturated oxy-containing carbocyclic
radicals and, unless otherwise specified, a cycloalkoxy radical typically has from 3 to 8
carbon atoms, preferably from 3 to 4 carbon atoms.

Examples include cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy and
cycloheptyloxy. When a cycloalkoxy radical carries 2 or more substituents, the
substituents may be the same or different. Preferred substiuents on the cycloalkoxy
groups are halogen atoms and hydroxy groups.

As used herein, the term aryl radical embraces typically optionally substituent Ce-Cip
monocyclic or polycyclic aryl radical such as phenyl, naphthyl, anthranyl and phenanthryl.

Phenyl is preferred.

A said optionally substituted aryl radical is typically unsubstituted or substituted with 1, 2
or 3 substituents which may be the same or diffzrent. The substituents are preferably
selected from halogen atoms, preferably fluorine atoms, hydroxy groups, alkoxycarbonyl
groups in which the alkyl moiety has from 1 to 4 carbon atoms, hydroxycarbonyl groups,
carbamoyl groups, nitro groups, cyano groups, C;-C, alkyl groups, C4-C. alkoxy groups
and C4-C, hydroxyalkyl groups. When an aryl radical carries 2 or more substituznts, the
substituents may be th2 same or different. Unless otherwise specified, the substituents on

an aryl group are typically themselves unsubstituted.

As used her=in, the terms heteroaryl and heteroaromatic ring are used interchangeably
and typically embrace a 5- to 14- membered ring system, preferably a 5- to 10- membered
ring system, comprising at least one heteroaromatic ring and containing at least one
heteroatom selectad from O, S and N. A heteroaryl radical may be a single ring
(menocyelic) or two or more fused rings (polycyclic) wherein at least one ring contains a

heteroatom.

As usad herein, the term heterocyclyl radical embraces typically a non-aromatic, saturated
or unsaturated C;-C, carbocyslic ring system, such as a 5, 6 or 7 membered radical, in
which one or more, for example 1, 2, 3 or 4 of the carbon atoms preferably 1 or 2 of the

JL
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carbon atoms are replacad by a heteroatom selected from N, O and S. Saturated

heterocyclyl radicals are preferred.

As used herein, the term halogen atom 2mbraces chloring, fluorine, bromine or indine
atoms typically a fluorine, chlorine or bromine atom. The term halo when used as a prefix

has the same meaning.

As used herein, some of the atoms, radicals, moisties, chains or cycles presant in the '
general structures of the invention are “optionally substituted”. This means that these
atoms, radicals, moieties, chains or cycles can be either unsubstituted or substituted in
any posiition by one or more, for example 1, 2, 3 or 4, substituents, whereby the hydrogen
atoms bound to the unsubstituted atoms, radicals, moicties, chains or cycles are replaced
by chemically acceptable atoms, radicals, moieties, chains or cycles. When two or more

substituents are present, each substituent may be the same or different.

As used herein, the term pharmaceutically acceptable salt embraces salts with a
pharmaceutically acceptable acid or base. Pharmaceutically acceptable acids include toth
inorganic acids, for example hydrochloric, sulphurie, phosphoric, diphosphoric,
hydrobromic, hydroiedic and nitric acid and organic acids, for example citric, fumaric,
maleic, malic, mandelic, ascorbic, oxalic, succinic, tartaric, benzoic, acetic,
methanesulphonic, ethanesulphonic, benzenesulphonic, cyclohexylsulfamic (cyclamic) or
p-toluenesulphonic acid. Pharmaceutically acceptable bases include alkali metal (e.g.
sodium or potassium) and alkali earth metal (e.g. calcium or magnesium) hydroxides and

organic bases, for example alkyl amines, arylalkyl amines and heterocyclic amines.

Other preferred salts according to the invention are quaternary ammonium compounds
wherein an equivalent of an anion (X) is associated with the positive charge of the N
atom. X’ may be an anion of various mineral acids such as, for example, chloride,
bromide, iodide, sulphate, nitratz, phosphate, or an anion of an crganic acid such as, for
example, acetate, maleate, fumarate, citrate, oxalate, succinate, tartrate, malate,
mandelata, trifluoroacetate, methanesulphonate and p-toluenesulphonate. X is preferably
an anion selected from chloride, bromide, iodide, sulphate, nitrate, acetate, maleate,
oxalate, succinate or trifluoroacetate, Morz preferably X is chloridz, bromide,

trifluoroacetate or methanesulphonate.
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In the particular case where R? is a COOH group, it is advantageous to have salts derived
from the corresponding carboxylic acid by replacement of the hydrogen atom of the
carhoxylic group with a cation derived from a pharmaceutically acceptable base as

described above.

As used herein, an N-oxide is formed from the tertiary basic amines or iminespresent in

the molecule, using a convenient oxidising agent.

Preferably, the pathological condition or disease is selected from rheumatoid arthritis,
psoriatic arthritis, ankylosing spondilytis, multiple sclerosis, Wegener's granulomatosis,

systemic lupus erythematosus, psoriasis and sarcoidosis.

Typically, R' is selected from the group consisting of hydrogen atoms, fluerine atoms,

chlorine atoms, bromine atoms, C,_ alkyl, C,, cycloalkyl and -CF groups.

Typically R® is selected from the group consiting of a hydrogen, halogen atom and a

methyl group.

Typically, G' is selected from the group consisting of nitrogen atoms, CCl, CF, CH,
C(CH.), C(cyclopropyl), C(phenyl) and C(CF2) groups.

Typically G? represents a group selected from:

¢ ahydrog=n atom, a halogen atom, a C. cycloalkyl group, a C;.; alkoxy group and
—NR?R®, wherein
R? represents a C,.. alkyl group and RP is selected from the group consisting of Cs.
» alkyl groups and C,.» alkoxy-C,.- alkyl groups, or
R? and R® together with the nitrogen atom to which they are attached form a
saturated 6 or 7 membered heterocy:lic ring optionally containing one oxygen

atom as an additional heteroatom,

e amonocyclic or bicyclic 5 to 10 memberzd heteroaromatic ring containing one or
two nitrogen atoms which is optionally substituted by one or mora substituents

selected from halogen atoms and C,.4 alkyl groups,
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and

o a phenyl group which is optionally substituted by one, two or three substituents
selected from halogen atoms, Cy4 alkyl, hydroxyl, C,., alkoxy, C;.,cycloalkyl, Ca4
cycloalkoxy, cyano, -CF;, -OCF;, —CONR'R® and oxadiazolyl groups, wherein the
oxadiazolyl group is optionally substituted by a C,., alkyl or a C..» cycloalkyl group
and wherein R” and R® are independently selected from hydrogen atoms, linear or
branched C,_, alkyl groups, C..; cycloalkyl groups or R’ and R® together with the |
nitrogen atom to which they are attached form a group of formula

/(CHy)n
N

wherein nis 1 or 2,
or, G* together with R” form a non-aromatic Cs carbocyciic group or a phenyi group.
More typically G? represents a group selected from:

e a hydrogen atom, a fluorine atom, a cyclopropyi group, a methoxy group, -NMeEt,
-NEt,, -N(Me)-(CH,),-O-CH;, 6-morphoelinyl, azepan-1-yl and piperidin-1-yl,

e a pyridinyl, pyrimidinyl, quinclinyl or pyrazinyl ring optionally substituted with one or
two substituents selected from Me and F

and

 a phenyl group which is optionally substituted by one, two or three substituents
selected from flucring, chlorine, methyl, hydroxy, methoxy, ethoxy, isopropyloxy,
cyclopropyl, cyclopropyloxy, cyano, -CF3, -OCF, -CONR’R® and oxadiazalyl
groups, wherein the oxadiazolyl group is optionally substituted by a methyl group
and wherein R” and R*® are independently selected from hydrogen atom, methyl
group, isopropyl group, cyclopropyl group, ar R” and R® together with the nitrogen
atom to which they are attached form a group of formula
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whereinnis 1,

or, G? together with R® forms non-aromatic C, carbocyclic group or a phenyl group.

In one embodiment of the present invention, R’ is selected from the group consisting of
hydrogen atoms, halogen atoms, C,., alkyl, C..; cyzloalkyl, -CF; and -OCF,,

R? is selected from the group consisting of hydrogen atoms, halogen atoms and C,, alkyl |

group,

R? is selected from the group consisting of ~COOR?®, -CONHR?®, {etrazolyl, -SO:NHR® and
-CONHSO:R" groups, wherein R® is selected from the group cansisting of a hydrogen
atom and lineal or branched C,_ alkyl groups,

R* is selected from the group consisting of a hydrogen atom and a C,._4 alkyl group
R® represents a hydrogen atom,

G’ represents a group selscted from N and CR® wherein R® is selected from the group

consisting of hydrogen atoms, halogen atoms, C., alkyl, C.. cycloalkyl, Cy_ alkovy, -CF;,
-OCF;, monocyclic N-containing Cs.» hetzroaryl, monocyclic N-containing Ca.; hetzrocyclyl
groups and a Cg.1; aryl group which is optionally substituted with one or more substituents

selected from halogen atoms and a C4.s alkyl group,
G? represents a group selected from:

e a monocyclic or hicyclic 5 to 10 membered hsteroaromatic ring containing a
nitrogen atom which is optionnally substituted by one or more substituyents
selacted from halogen atoms, C,. alkyl, Cys alkoxy, C.cycloalkyl, Ca.y
cycloalkoxy, -CF3, -OCF3, and ~CONR'R®, wherein R” and R® are independently
selected from hydrogen atom, lin2al or branched C,_; alkyl group, C..7 cycloalkyl
group, or R” and R® together with the nitrogen atom to which thay are attached

form a group of formula
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/(CHg)n
N

wherein n is an integer from 0 to 3,
and

 a pheny! group which is optionnally substituted by one or more substituyents
selected from halogen atoms, C,_ alkyl, C, alkovy, Cscycloalkyl, Cyy
cycloalkoxy, -CF;, -OCF3, —CONR'R®, oxadiazolyl, triazolyl, pyrazolyl and
imidazolyl groups, wherein the oxadiazolyl, triazolyl, pyrazolyl and imidazolyl
groups are optionally substituted by C,.; alkyl or Ca.; cycloalkyl group and whergin
R’ and R® are independently selected from hydrogzn atom, lingal or branched Cy.4
alkyl group, a C;.; cycloalkyl group, or R and R® tngether with the nitrogen atom to
which they are attached form a group of formula ‘

wherein n is an integer from 0 to 3
and the pharmaceutically acceptable salts and N-oxidzs ther=of.

Typically, R! is selected from the group consisting of Cy.; alkyl, Ca., cycloalkyl and -CF;,
preferably methyl and cyclopropyl group, more preferably a cyclopropyl group.

Typically, R® is selected from a hydrogen or halogen atom, preferably a hydrogen atom.

Typically, R? is salected from COOR?®, -CONHR" and tetrazolyl group; preferably Rlis a
COOH group.

Typically, R represents a hydrogen atom or a methyl group, preferably a hydrogen atom. .
Typically, R? represents a hydrogen atom.

Typically, G' represents a group selected from N, CH, C(CH.), C(cyclopropyl), C(phenyl)
or C(CF3) group.
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Typically, G? is selected from the group consisting of a methoxy group, a cyclopropyl

group and opticnally substituted phenyl, pyridyl, quinolynyl, pyrimidinyl and pyrazinyl

groups, more preferably, G? is selaected from the group consisting of optionally substituted

phenyl, pyridyl, quinolynyl, pyrimidinyl and pyrazinyl groups, being most preferably an

optionally substituted phenyl, 4-pyridyl, 5-quinolynyl and 2-pyrazinyl groups.

In yet ancther embodiment of the present invention, R' is selected from a methyl or

cyclopropyl group, R? represents a hydrogen atom, R® is a COOH group, R* represents a

hydrogen atom or a methyl group, G' is selected from N, CH, Cl(CHg), C(cyclopropyl),

C(phenyl) and C(CF3) groups, and G? represents a group selected from the group

congisting of an optionally substituted phenyl, 4-pyridyl, 5-quinolynyl y 2-pyraziny! groups,

more preferably R? represent a hydrogen group.

In yet another embodiment of the present invention, R'is selectzd from a methyl or

cuale
cycie 0

<

ropy! group, R? reprezents a hydrogen atom, R®is a COOH group, R* reprasents

»

z

hydrogen atem, G' is selected from nitrogen atoms anid CH, C(CH3) and C(CF-) groups

and G represents a phenyl group optionally substituted with one or two substituents

selected from chloro, fluoro, methoxy, ethoxy, isopropoxy, triftuoromethoxy and -

CONR'R?, wherein R” is hydrogen and R* is cyslopropyl or R” and R® together with the

nitrogen atom to which they are attached form a group of formula
T

wherein nis 1.
Particular individual compounds of the invention include:

5-cyclopropyl-2-(2-phenylpyrimidin-5-ylamino)benzois acid
2-(6-Cyclopropyl-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
5-(2-Carboxy-4-cyclopropylphenylamino)-3-methyl-2-phenylpyridine 1-ovide
5-Methyl—2-(6-(3-(trifluoromethyl)phenyl)pyridin-3-y|amino)benzoic acid
5-cyclopropyl-2-(6-hydroxy-5-phenylpyridin-3-ylamino)benzoic acid
5-cyclopropyl-2-(2-(2,6-difluoro-4-hydroxyphenyl)pyrimidin-5-ylamino)benzoic acid
5-Cyclopropyl-2-(6-methoxy-5-phenylpyridin-3-ylamino) benzoic acid
2-(5-Fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid
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2-(6-(Ethyl(methyl)amino)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
5—Cyc|opropyl-2-(3'-ﬂuoro-2,4‘-bibyridin-s-ylamino)benzoic acid
2-(6-(Diethylamino)-5-methylpyridin-3-ylaminb)-5-methylbenzoic acid
2-(6-((2-Methoxyethyl)(methyl)amino)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(5-Chloro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid
5-Cyclopropyl-2-(2-(2-cyclopropylphenyl_)pyrimidin-5-ylamino)benzoic acid
5-cyclopropyl-2-(5-phenylpyridin-3-ylamino) benzoic acid
5-methyl-2-(quinolin-3-ylamino)benzoic acid
5-methyl-2-(5,6,7,8-tetrahydroquinolin-3-ylamino)benzoic acid
2-(5-Chloro-2-phenylpyridin-3-ylamino)-5-methylbenzoic acid
5-Cyclopropyl-2-(5,6-diphenylpyridin-3-ylamino)henzoic acid
5-cyclopropyl-2-(2-(2,6-difluorophenyl)pyrimidin-5-ylamino)henzoic acid
5-Cyclopropyl-2-(5-methylpyridin-S-yIaniino) benzoic acid
2-(2-(3-Cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
5-Methyl-2-(6-morpholinopyridin-3-ylamina)benzoic acid
5-Methyl-2-(5-methyl-6-morpholinopyridin-3-ylamino)benzoic acid
5-cyclopropyl-2-(6-cyslopropyl-5-phenylpyridin-3-ylamino) benzoic acid
2-(6-(2-Cyclopropylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acidl
2-(6-(2-Cyanophenyl)-5-methyipyridin-3-ylamino)-5-methylbenzoic acid
2-(2-(3-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
5-Methy!-2-(6-phenyl-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid
5-Methyl-2-(5-methy|-6-(piperidin-1 -yl)pyridin-3-ylamino)benzoic acid
2-(6-(Azepan-1-yl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-methylhenzoic acid
2-(2,3"-bipyridin-5-ylamino)-5-cyclopropylbenzoic acid
2-(3"-chloro-2,4'-bipyridin-5-ylamino)-5-methyibenzoic acid
5-Methyl-2-(3-methyl-2,2"-bipyridin-5-ylamino)benzoic acid
2-(5,6-Difluoropyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Methoxyphenyl)pyridin-3-ylamino)benzoic acid
2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)benzoic acid
2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)-5-flucrokenzoic acid
2-(6-(3-Ethoxyphenyl)-5-methylipyridin-3-ylamini)benzoic acid
2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)-5-methylhenzoic acid
2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Ethoxy-2-flucrophenyl)pyridin-3-ylamino)benzoic acid



10

15

20

25

30

35

WO 2009/021696 PCT/EP2008/006573
-15-

2-(6-(3-Ethoxyphenyl)-4-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Ethoxyphenyl)-4-methylpyridin-3-ylamino)benzoic acid
5-Bromo-2-(6-(3-ethoxyphenyl)pyridin-3-ylamino)benzoic acid
5-Chloro-2-(6-(3-ethoxyphenyl)pyridin-3-ylamino)benzoic acid
2-(5-(5-Ethoxy-2-fluorophenyl)pyridin-3-ylamino)benzoic acid
2-(6-(3-Ethoxyphenyl)-5-methyipyridin-3-ylamino)-5-(trifluoromethyl)benzoic acid
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-y|amino)-5-(triﬂuoromethyl)benzoic acid
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-8-methylbenzoic acid
5-Fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylamino)benzoic acid
2-(6-(5-Ethoxy-2-ﬂuorophenyl)pyridin-S-ylamino)-5-methylbenzoic acid
2-(6-(2-Fluoro-5-methoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
Ethyl 2-(6-(2-ﬂuoro-5-methoxyphenyl)-s-methylpyridin-S-yla"mino)-5-rnethy|benzoate
2-(6-(2-Fluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2—(6-(3-Methoxyphenyl)-5-phénylpyridin-3-y|aminla)-S-methbeenzoic acid

Ethyl 2-(8-(3-methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-methylbenzoate
5-Methyl-2-(5-methy!-6-phenylpyridin-3-ylamino)benzoic acid

Ethyl 5-methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate
5-Methyl-2-(5-melhyl-6-(3-(triﬂuoromethoxy)phenyl)pyridin-s-ylamino)benzoic acid
Ethyl 5-methyl-2-(5-methyl-6-(3-(trif|uoromethoxy)phenyl)pyridin-3-ylamino)benzoate
2-(5-CyclopropyI-G-(3-methoxyphenyl)pyridin-3-ylamino)-5-methylbenzoic acid

Ethyl 2-(5--3yc|opropyl-6-(3-methoxyphenyl)pyridin-3-ylamino)-5-methylben:oate
2-(6-(2-FIuoro-5-isopropoxyphenyl)pyridin-3-ylamino)-s-methylbenzoic acid
2-(6-(3-!sopropmyphenyl)-5-methylpyridin-3~ylamino)-5-methylben:oic arid

Ethyl 2-(6-(3-isopropo>:yphenyl)-5-methylpyridin»3-ylamino)-5-methylben:oate
2-(6-(3-Cyclopropoxyphenyl)-S-methylpyridin-3-ylamino)-5-methylbenzoic acid
{art-Butyl 2-(6-(3-cyclopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-Chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

tert-Butyl 2-(6-(2-chlorophenyl)-s-methylpyrirJin-S-ylamino)-5-methylbenzoate
2-(6-(3-Carbamoylphenyl)-s-methylpyridin-3—y|amino)-S-methylbenzoic acid

Ethyl 2—(6-(3-carbamoylphenyl)~5-methy|pyridin-3-ylamino)-s-methylbenzoate
2-(6-(2-Fluoro-5-methoxyphenyl)-4-melhylpyridin-3-ylamino)-5-methylben:oic acid
Ethyl 2-(6-(2-ﬂuoro-5-metho>:yphenyl)-4-methylpyriclin-3-ylamino)-.’i-methylbenzoate
2—(6-(3-Methoxypheny|)-5-(trif|uoromethy|)pyridin-3-ylamino)-s-methylbenzoic acid
Ethyl 2-(G-(B-methoxyphenyl)—5-(triﬂuoromethyl)pyridin-3-ylamino)-5-methylbenzoate
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2-(6—(3-(Dimethylcarbamoyl)phenyl)-5-methy|pyn'din-3-ylamino)-5-methylben:.oic acid
Ethyl 2-(6-(3-(dimethylcarbamoyl)phenyl)-s-methylpyridin-3-y|amino)-5-methylbenzoate
2-(6-(3-Isopropowphenyl)-5-methylpyridin-S-yIamino)-3-methylbenzoic acid

tert-Butyl 2-(6-(3-isopropoxyphenyl)-5-mathylpyridin-3-ylamino)-3-methylbznzoata
3-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid

tert-Butyl 3-methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate
2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

tert-Butyl 2-(6-(2-chIorophenyl)pyridin-.’s-ylamino)-5-methylbenante
3-Fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylamino)banzoic acid

tert-Butyl 3-ﬂuoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-y|amino) benzoate
5-Cyclopropyl-2-(5-methyl-G-(S-(triﬂuoromethoxy)phenyl)pyridin-3-ylamin0)benzoic acid
Ethy!l 5-cyclopropyl-2-(5-methyl-f:‘.-(3-(triﬂuoromethoxy)phenyl)pyridin-3—ylamino)benzoate
5-Cyclopropyl-2-(5-methyl-S-phenyIpyridin-3-ylamino)benzoic acid

Ethyl 5-cyclopropyl-2-{5-methyl-6-phenylpyridin-3-ylamino)benzoate
5-Methyl-2-(5-methyl-6-(2-(triﬂuoromethyl)phenyl)pyridin-S-ylamino)benzoic acid
tert-Butyl 5-methyl-’_’-(S-methyl-G-(2-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoate
?_-(6-(3-ChIorophenyl)-5-melhylpyridin-3-ylarnino)-5-methylbenzoic acid

tert-Butyl 2-(6-(3-chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-FIuorophenyl)-S-methylpyridin-S-ylamino)-5-methylbenzoic acid

tert-Buty! 2-(6-(2-fluorophenyl)-5-methylpyriclin-.'.’--ylamino)-5-methylbenzoate
5—Methy|-"-(5-methyl-6-(quinolin-5-yl)pyridin-3-ylamino)benzoic acid

tert-Butyl 5-methyl-"-(5-methyl-6-(quinolin-5-yl)pyridin-3—ylamino)benzoate
2-(3'-Fluoro-3-methyl-2,4'-bipyridin-S-ylamino)—5-methylbenzoic acid

tert-Butyl 2-(3'-fluoro-3-methyl-2,4'-bipyﬁdin-5-y|arnino)-5-methylbenzoate
5-Mathyl-2-(5-methyl-6-(pyrazin-2-yl)pyridin-3-ylamino)benzoic acid

tert-Butyl 5-methyl-2-(5-methyl-6-( pyrazin-2-yhpyridin-2-ylamino)benzoate
5-Cyclopropy|-2-(6-phenyl-5-(triﬂuoromethyl)pyridin-3-ylamino)benzoic acid

Ethyl 5-cyclopropyl-2-(6-phenyI-5-(triﬂuoromethyl)pyridin-3-ylamino)benzoate
5-Cyclopropyl-.”.-(6-(3—methor<yphenyl)-5-(triﬂuoromethyl)pyridin-3-y|amino)benzoic acid
Ethyl 5-cyclopropyl—2-(6-(3-methoxyphenyl)-5-(triﬂuoromelhyl)pyridin-3-ylamino)benzoate
5-Chloro-2-(6-(2-flucraphenyl)pyridin-3-ylamino)kenzoic acid
5-Chloro-2-{5-(2-chlorophenyl)pyridin-3-ylamino)benzoic acid
5-Chloro-2-(6-(quinolin-5-yl)pyridin-3-ylamino)benzoic acid
2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-c:yclopropylbenzoic acid

Ethy! 2-(6-(2-chlorophenyl)pyridin-3-ylarnino)-5-c.yclopropylbenzoate
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5-Chloro-2-(6-(2-(trifluoromethyl)phenyt)pyridin-3-ylamino)benzoic acid
5-Fluoro-2-(6-(2-(trifluoromathyl)pheny!)pyridin-3-ylamino)benzoic acid
2-(3'-Fluoro-2,4'-bipyridin-5-ylamino)-5-methylbenzoic acid
2-(2-(2-Fluorophenyl)pyrimidin-5-ylamino)-5-methylbenzoic acid

tert-Butyl 2-(2-(2-fluorophenyl)pyrimidin-5-ylamino)-5-methylbenzoate
2-(6-(2,6-Difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

Ethyl 2-(6-(2,B—diﬂuorophenyl)pyridin-3-ylamino)S-methbeenzoate
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbznzoic acid

Methyl 2-(2-(2-chlorophenyl)pyrimidin-5-ylanino)-5-cyclopropylbenzoate
2-(2-(2-Chlorophenyl)pyrimidin-&-ylamine)-5-methylbenzoic acid

tert-Butyl 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-methylbenzoate
5-Methyl-2-(5-methyl-6-(°-(pyrrolidine-1-carbonyl)phenyl)pyridin-S-ylamino)benzoic acid
2-(6-(3-(Cyclopropylcarbanloyl)phenyl)—5-methylpyridin-3-ylamino)-5-methylbenzoic acid
5-Cyclopropyl-2-(2-(2-ﬂuorophenyl)pyrimidin-5-ylamino)benzoic acid
2-(2-(2-rifiuoromethylphenyl)pyrimidin-5-y
2-(2-o-tolylpyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
2-(2—(2-cyc|opropoxyphenyl)pyrimidin-5-ylamino)-5-cyc.lopmpylbenzoic acid
2-(2-(2,5-dif|uorophenyl)pyrimidin‘-5-ylamino)-S-cycIopropylbenzoic acid
2-(2-(2,3-diﬂuorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
2-(2-(2-ﬂuoro-5-chlorophenyl)pyrimidin-s-ylamino)-S-cycIopropylbenzoic arid
2-(2-(2-trifluoromethylphenyl)pyrimidin-5-ylamino)—S-methbeenzoic acid
2-(2-(2-ﬂuoro-5-trifluoromethoxyphenyl)pyrimidin-5-y|3mino)—5-cyc|opropylbenzoic acid
2-(6-(2-trifluoromethylphenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-phenylpyridin-3-ylamino)-5-cyclopropylbenzoic acid
2-(6-(2-ﬂuorophenyl)pyridin-3-ylamino)—5-cyc|opropylbenzoic acid
2-(6-(3,5-dif|uoropyridin-—4-yl)pyridin-3-ylamino)—5-methylbenzoic acid
2-(6-(3-cyclopropylcarbam«JyIphenyI)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(2,4-diﬂuorophenyl)pyridin-3—ylamino)-5-methylbenzoic acid
2-(6-(2,5-difluorophenyl)pyridin-3-ylamiho)-f -imethylbencoic acid
2-(6—(2-ﬂuorophenyl)pyridin-3-ylamino)-5—cyclopropyl-.’:‘--fluorot-en:oic acid
2-(6-(2,3,6-trifluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

2-(6-(2-(5-methyl-1 3,4-oxadiazol-2-yl)phenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(5-methyl-6—(pyrimidin-5-yl)pyridin-3-ylamino)-5—methylbenzoic acid
2-(6-(2.3—diﬂuorophenyl)pyridin-3-y|amino)-5-methylbenzoic acid.
2-(6-(5-ﬂuoro-2-melhoxyphenyl)-S-methylpyridin-a-ylamino)-S-methylbenzoic acid, and
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2-(6-(4-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
and the pharmaceutically acceptable salts and N-oxides thereof

Of outstanding interest are:
5-cyclopropyl-2-(2-phenylpyrimidin-5-ylamino)benzoic acid
5-(2-Carboxy-4-cyclopropylphenylamino)-3-methyl-2-phenylpyridine 1-oxide
5-Methyl-2-(6-(3-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoic acid
2-(5-Fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid
5-Cyclopropyl-2-(2'-flucro-2,4'-bipyridin-5-ylamino)benzoic acid
2-(5-Chloro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid
5-Cyclopropyl-2-(2-(2-cyclopropylphenyl)pyrimidin-5-ylamino)benzoic acid
5-cyclopropyl-2-(5-phenylpyridin-3-ylamino) benzoic acid
2-(5-Chloro-2-phenylpyridin-3-ylamino)-5-methylbenzoic acid
5-Cyclopropyl-2-(5,6-diphenylpyridin-3-ylamino)benzoic acid
5-cyclopropyl-2-(2-(2,6-difluorophznyl)pyrimidin-5-ylamino)benzoic acid
2-(2-(3-Cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
5-Methyl-2-(6-morpholinopyridin-3-ylamino)benzaic acid
5-Methyl-2-(5-methyl-6-morpholinopyridin-3-ylamino)benzoic acid
5-cyclopropyl-2-(6-cyclopropyl-5-phenylpyridin-3-ylamino) benzoic acid
2-(6-(Z—Cyclopropylphenyl)-S-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(8-(2-Cyanophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(2-(3-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzois acid
5-Methyl-2-(6-phenyl-5-(triflucromethy!)pyridin-3-ylamino)benzaic acid
5-Methyl-2-(5-methyl-6-(piperidin-1-yl)pyridin-3-ylamino)bznzoic acid
2-(6-(Azepan-1-yl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(2,3"-bipyridin-5-ylamino)-5-cyclopropylbenzoic acid
2-(3'-chloro-2,4'-bipyridin-5-ylamino)-5-methylbenzoi:c acid
5-Methyl-2-(3-methyl-2,2"-bipyridin-5-ylamino)bhenzoic acid
2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
5-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)banzoic acid
2—(6-(3-IsopropbxyphenyI)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

5-Cyclopropyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyridin-3-ylamino)benzoic acid

5-Cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid

g3
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2-(6-(2-Fluorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
5-Cyclopropyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid
5-Cyclopropyl-2-(6-(3-methoxyphenyl)-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid
2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-cyclopropylbenzoic acid
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-mathylbenzoic acid
2-(6-(2,6-Difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
5-Methyl-2-(5-methyl-6-(3-(pyrrolidine-1-carbonyl)phenyl)pyridin-3-ylamino)benzoic acid
2-(6-(3-(Cyclopropylcarbamoyl)phenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid,
5-Cyclopropyl-2-(2-(2-fluorophenyl)pyrimidin-5-ylamino)benzoic acid.

and the pharmaceutically acceptable salts and N-oxides thereof
The compounds of formula (1) are new, providad that when G2 is a hydrogen or chlorine
atom, a methoxy or butoxy group, or together with R6 forms a phenyl group, then R1 is
not a hydrogen atom or a chlorine atom.
Thus, the present invention also relates to compounds of formula (1)
Re_N._G?
@

HNY

3 4
X R

| R?
/

R

R1

wherein R', R%, R, R, R®, G' and G* are as dxfinzd above, with the proviso that when G?
is a hydrogen or chlorine atom, a methoxy or butoxy group or together with R® forms a
phenyl group, then R is not a hydrogen atom or a chlorine atom.

Compounds of general formula (1) may be prepared following the synthetic scheme
depicted in figure 1.
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Compounds of general formula (I) may be prepared by reaction of intermediates (11)
wherein R', R? and R? are as described abova and X? is a chlorine or bromine atom, with
intermediates (II1) wherein R*, R, G' and G® are as described above. The reaction may be
carried out under inert atmosphers over a palladium catalyst such az Pd(OAc): or
Tris(dibenzylideneacztone)dipalladium(0) (Pd-(dba).), using a phosphine ligand such as rac-
2,2"-bis(diphenylphosphino)-1, 1'-kinaphty! (BINAP) or Xanthphos, in the presence of a
base such as Cs.CO;, K-CQ; or NaO'Bu in a high kailing point solvent such as toluene,
xylene, DMF, water or aioxane at a range of temperatures from 80°C to 160°C for 0.5 to
24 hours. The reaction may also be performed in a microwave oven at a temperature
ranging from 100°C to 160°C for 0.5 to 15 hours.

Alternatively, the reaction may be mediated by a copper catalyst such as a mixture of a
Cu and Cu.O, using a base such as Cs,COs, K.CO;3 ar Ma:CO; in a high boiling point
solvent such as toluene, vylene, DMF, water or diovane at a range of temperatures from
80°C to 160°C for 0.5 to 24 hours. The reaction may also be perfermed in a microwava
oven at a temperature ranging from 100°C to 160°C for 0.5 to 15 hours.

Intermzdiates of general formula (111) may b2 obtained from Intermediates (X) by reduction
of the nitro group using hydrogen and a catalyst such as Pd/C, Pt/C, PtO., Pd(OH)- or Ni-
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Raney optionally in the presence of ZnBr,, in a solvent such as EtOAc, MeOH, THF or
EtOH, at room temperature for 1 to 24 hours.

Alternatively, intermediates of general formula (ill) may also be obtained from th= reaction
of Intermediates (XI) wherein X' is a chlorine or bromine atom, with intermediates (VII)
wherein Z is a boronic acid, a boronate, trialkylstannane or zincate derivative. The
reaction may be mediated under inert atmosphere by a palladium catalyst such as
Pd(OACc):, Pd:(dba)s, Pd(PPh;)s, PACIx(PPh;). or [1,1'-Bis(diphenylphosphino)-
ferrocene)dichioropalladium(ll) (PdClx(dppf)DCM), using a phosphine ligand such as
BIMAP, tricyclohexylphosphinz (P(Cy):) or Xanthphos when needed, in the presence of a
base such as Cs.CO, K-C0O; or NaO'Bu in a high boiling point solvént such as toluene,
xylene, DMF, water, dinxane or THF at a range of temperatures from 40°C to 160°C for
0.5 to 24 hours. The reaction may also be performed in a microwave oven at a range of
temperatures from 100°C to 160°C for 0.5 io 15 hours. In the particular case that Zis a
triaikyistannane deiivative, Cul is ad
Intermediates of general formula (X) may be obtained by the reaction of Intermediates (1X)
wherein X' is a chlorine or bromine atom, with Intermediates (VII) wherein Zis a boronic
acid, a boronate, trialkylstannane or zincate derivative. The reaction may be mediated
under inert atmosphsre by a palladium catalyst such as Pd(QAc);, Pdx(dba);, Pd(PPh.),,
PACI.(PPh.); or PACIy(dppf), using a phosphine ligand such as BINAP, P(Cy)s or
Xanthphos when needid, in the presznce of a base such as Cs:CO:, K-CO; or NaO'Bu in

a high boiling point solvent such as toluene, xylene, DMF, water, dioxane or THF at a

-range of temperatures from 40°C to 160°C for 0.5 to 24 hours. The reaction may also te

performed in a microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to
15 hours. In the particular case that Z is a trialkylstannane derivative, Cul is adided as a

co-catalyst.

Intermediates of formula (X1) arz commercially available or may b prepared from
intermediates of formula (1X) by reduction of the nitro group using hydrogen and a catalyst
such as Pd/C, PUC, PtQ., Pd(OH): or Ni-Raney optionally in the presence of ZnBry, ina
solvent such as EtOAc, MeOH, THF ar EIOH at room temperature for 1 to 24 hours.

Intermediates of formula (IX) are commercially available or may be obtained from

Intermediates of formula (VIll). The reaction may be carried out in the presence nf POCl,
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or POBr, with the assistance of PCls or PBr; at a range of temperaturas between 70°C to
140°C for 15 minutes to 24 hours.

In the particular case that R is a group selected from Ca cycloalkyl, Cs.1y aryl, Ca.-
heterocyclyl or Ce.; heteroaryl, Intermediates of general formula (l1ib) may be obtained

following the synthetic scheme depicted in figure 2.

Yy

R8 | /l 6

RY R D 72—k

\ J\ I / R4 T G \\ TQ
= Br Vila ™ H-H

| —a° Tl “ . i -H. "Q\‘\N
= . . fL \" . 'I\

R4
Z—R8 RS
IXb \ SN
Vila b
G‘.
Xb
Figqure 2

Intermediates (l1Ib) wherein R, R® and G are as described above, may he obtained by
the reaction of Intermediates (llla) with Intermediates (VIla) wherein Z is a boronic acid, a
boronate ester, a trialkylstannane or zincate derivative. The reaction may be mediated
under inert atmosphere by a palladium catalyst such as Pd(DAc), Pd(dba)s, Pd(PPhs),,
PdCl,(PPhs). or PdCI:(dppf)DCM, using a phosphine ligand such as BINAP, P(Cy)- or
Xanthphos when neaded, in the prasence of a base such as Cs:C0Q;, K-CO- or NaD'Bu in
a high boiling point solvent such as toluene, ¥ylane, DMF, water, dioxane or THF at a
range of temperatures from 40°C to 160°C for 0.5 to 24 hours. The reaction may also be
performed in a microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to
15 hours. In the particular case that Z is a trialkylstannane derivative, Cul is added as a

co-catalyst.

Alternatively, Intermadiates of g=neral formula (llb) may be obtained from Intermediates
of general formula (Xb) by reduction of the nitro group using hydrogen and a catalyst such
as Pd/C, PY/C, PtO., Pd(OH). or Ni-Raney optionally in the presence of ZnBr, in a solvent
such as EtOAc, MeOH, THF or EtOH at room tc-,mperaturé for 1 to 24 hours.
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Intermediates of general formula (llla) wherein R* and G are as described before may be

obtained from Intermediates of general formula (Xa) by reduction of the nitro group using

hydrogen and a catalyst such as Pd/C, P/C, PtO,, Pd(OH): or Ni-Raney optionally in the

presence of ZnBr;, in a solvent such as EtOAc, MeOH, THF or EtOH at room temperature

for 1 to 24 hours.

Intermediates of general formula (Xb) may be obtained by the reaction of Intermediates of
general formula (Xa) wharein R* and G* are as described above with Intermediates (Vila)
wherein Z is a boronic acid, a boronate ester, trialkylstannane or zincate derivative. The
reaction may be mediated under inert atmosphere by a palladium catalyst such as
Pd(OAC)., Pda(dba),;, Pd(PPhs)s, PACl(PPh;). or PdClx(dppf)DCM, using a phosphine
ligand such as BINAP, P(Cy); or Xanthphos when needed, in the presence of a base such
as Cs,C0s, K,CO; or NaO'Bu in a high boiling point solvent such as toluene, xylene,
DMF, water, dioxane or THF at a range of temperatures from 40°C to 160°C for 0.5 to 24
hours. The reaction may also be performed in a microwave oven at a range of
temperatures from 100°C to 160°C for 0.5 to 15 hours. In the particular case that Zis a

trialkylstannane, Cul is added as a co-catalyst.

Intermediates of general formula (Xa) may be obtained by the reaction of Intermediates
(IXb) with intermediates (VI1) wherein Z is a boronic acid, a boronate ester, |
trialkylstannane or zincate derivative. The reaction may be mediated under inert
atmosphere by a palladium catalyst such as Pd(OAc)., Pd:(dba)s, Pd(PPh,)s,
PdCI(PFh.), or PACl:(dppf)DCM, using a phosphine ligand such as BINAP, P(Cy) or
Xanthphos when needed, in the presence of a basz such as Cs-CO,, K-CO, or Na0'Bu in
a high boiling point solvent such as toluene, xylene, DMF, water or dioxane or THF ata
range of temperatures from 40°C to 160°C for 0.5 to 24 hours. The reaction may also be
performed in a micrawave oven at a range of temperatures from 100°C to 160°C for 0.5 to
15 hours. In the particular case that Z is a trialkylstannane derivative, Cul is added as a

co-catalyst.

Intermediates of general formula (IXb) are commercially available or may be prepared by
an analogous process to that shown for intermediates of formula (IX) in figure 1.

In an alternative procedure, compounds of gzneral formula (1) may be prepared following

the synthetic scheme shown in figure 3.
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Compounds of general formula (1) may be prepared by reaction of intermediates (1V)
wherein R, R and R? are as described above with intermediates (V) wherein R*, R®, G'
and G? are as described above and X* represents a bromine or iodine atom or a

trialkylstannane derivative.

When X’ is a bromine or iodine atom, the reaction may be mediated by a palladium
catalyst such as Pd(OAc)- or Pd-(dba), using a phosphing ligand such as BINAP or
Xanthphos, in the presense of a base such as Cs:CO;, K-C0O; or NaO'Bu in a high boiling
peint solvent such as toluene, xylene, DMF, water or dioxan= at a range of temperatures
from S0°C to 160°C for 0.5 to 2-1 hours. The reaction may also b performed in a

microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to 15 hours.

When X? is a trialkylstannane derivative, a catalyst based on copper such as Cu(OAc): is
used in the presence of a base such as triethylamine, 1,2-lutidine, CsF or tetra-n-
butylammonium flubride (TBAF) in a solvent such as acetonitrile, tolusne,
dichloromethane or THF at a range of tzmperatures between 25°C and 90°C.

Intermediates of gzneral formula (V) may be prepared by the reaction of Intermediates
(XIV) wherein X* is a bromine or chlorine atom, with intermediates (VIi) wherein Z is a
boronic acid, a boronate, trialkylstannane or zincate derivative. The reaction may be
mediated under inert atmosphere by a palladium catalyst such as Pd(OAc),, Pdx(dba)s,
Pd(PPh;)., PdCI-(PPh;). or PdCl,(dppf)DCM, using a phosphine ligand such as BINAP,
P(Cy); or Xanthphos when needed, in the presence of a base such as Cs-COs, K-CO5 or
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NaO'Bu in a high boiling point solvent such as toluene, xylene, DMF, water, dioxane or
THF at a range of temperatures from 40°C to 160°C for 0.5 to 24 hours. The reaction may
also be performed in a microwave oven at a range of temperatures from 100°C to 160°C
for 0.5 to 15 hours. When Z is a trialkylstannane, Cul is added as a co-catalyst.

In another alternative procedure, compounds of general formula (I) may be prepared

following the synthetic scheme shown in figure 4.

Rs R?
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R ™~ 'R, RY Gy Br \ R R®
3 3 9
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Figure 4

Compounds of general formula () may be prepared by reaction of intermadiates (VI)
wherein R', R?, R?, R*, R? and G' are as described above and X® is a chlorine or bromine
atom, with intermediates (VII) wherain 2 is as described above and Z is selected from a
boronic acid, a boronate, a trialkylstannane and a zincate derivative. The reaction may be
mediated under inert atmosphere by a palladium catalyst such as Pd(QAc)-, Pd:(dba)s,
Pd(PPhy),, PACI(PPhs). or PdCl(dppf)DCM, using a phosphine ligand such as BINAP,
P(Cy)s or Xanthphos when needed, a base such as Cs:C0;, K:CO; or NaO'Bu in a high
boiling point solvent such as tolugne, xylen2, DMF, water or dicxana or THF at a range of
temperatures from 40°C to 160°C for 0.5 to 24 hours. Alternativly the reaction may be
performed in a microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to
15 hours. When Z is a trialkylstannane derivative, Cul is added as a co-catalyst.

Intermadiates of general formula (V1) may be obtained by the reaction of Intermediates (1)
wherein R, R%, R® and X2 are as described above with intermediates (XVI) wherein R, G
and X® are as described above. The reaction may be mediated under inert atmosphere by
a palladium catalyst such as Pd(OAc): or Pd2(dba)s, using a phosphine ligand such as
BINAP or Xanthphos, in the presence of a base such as Cs:CO,, K-CO; or NaO'Buin a
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high boiling point solvent such as toluene, xylene, DMF, water or dioxane at a range of
temperatures from 80°C to 160°C for 0.5 to 24 hours. The reaction may also be performed
in a microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to 15 hours.
Alternatively, the reaction may be mediated by a copper catalyst such as Cu or Cu:O,
using a base such as Cs:CO;, K-CO, or Na;COx in a high boiling point solvent such as
toluene, xylene, DMF, water or dioxane at a range of temperatures from 80°C to 160°C for
0.5 to 24 hours. The reaction may also be performed in a microwave oven at a range of
temperatures from 100°C to 160°C for 0.5 to 15§ hours.

Intermediates of general formula (V1) may also be obtained from the reaction of
Intermediates (IV) wherein R, R? and R® are as described above with intermediates (XV)
wherein R*, R? and G' are described above. The reaction may be mediated under inert
atmosphere by a palladium catalyst such as Pd(OAc) or Pdx(dba); using a phosphine
ligand such as BINAP or Xanthphos, in the presense of a base such as Cs.CO;, K.CO, or
NaO'Bu in a high boiling point solvent such as toluene, xylenz, DMF, water or dioxane at a

range of temperatures from 80°C to 160°C for 0.5 to 24 hours. The reaction may also be

performed in a microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to
15 hours.

In the particular case wherein G? represents a hydrogen atom or an alkoxy group,
Intermediates of formulae (llic) and (llid) may be prepared following the synthetic scheme

depicted in figure 5

O«N\J'; Sy HzN\r J\N
. *
R4 G‘J\Cl 4 I\ ";I
R4 G
IXe
ilic

N e
| I
rY G' "Br RY "G' COR' RY G COR
IXd xd fiid
Figure 5
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Intermediates of general formula (llic), may be obtained by reduction of intermediates of .

general formula (IXc) using hydrogen and a catalyst such as Pd/C, Pt/C, PtO,, Pd(OH), or
Ni-Rangy optionally in th2 presence of ZnBrz or SnCl..H:O or Fe-HCl in a solvent such as

EtOAc, MeOH, THF or EtOH, at room temperature for 1 to 24 hours.

On the other hand, intermediates of general formula (lild) wherein R’ is a methyl group
may be obtained by reduction of intermediates of general formula (Xd) using hydrogen
and a catalyst such as Pd/C, P/C, PtO;, Pd(OH); or Ni-Raney optionally in the presence
of ZnBr, or SnCl,.H;O or Fe-HClI in a solvent such as EtOAc,

Intermediates of general formula (Xd) may be obtained from intermediate of formula (IXd)

by heating in the presence of methanol at 100°C.

Intermediates of general formula (IXc) and (IXd) are commercially available or may be
prepared by an analogous process to that shown for intermediates of formula (I1X) in

Figure 1.

In the particular case that G, is CR®, wherein R%is -CF., intermediates of general formula
(1Xa) may be prepared following the synthetic scheme shown in Figure 6.

R9 Rg RQ
O.H 1 OaM-, rl 5\ t!,-lf (0 ING J\\
I N | e\ \ |
._{',I\ AT N ° Ao
R4 \[ - OH R.\ l A R( I )1
| | CF4
Xl Xt , " iXa
Figure 6

Intermediates of general formula (1Xa) may be obtained from Intermediates of formula
(XI) in the presence of methyl 2,2-difluoro-2-(fluorosulfonyl) acetatz in a solvent such as
DMF or toluene at a range of temperatures from 40°C to 130°C for 1 to 42 hours.

Intermediates of formula (XHi) may be obtained from Intermediates of general formula
(XIl). The reaction may be carried out in the prasence of POCI, or POBr: with the
assistance of PCI; or PBr; at a range of tamperaturss between 70°C to 140°C for 15

minutes to 24 hours.
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In general, intermediates of formula (1) and (IV) are commarcially available. However in
the particular case wherein R'is a cyclopropyl group, said intermediate may be obtainad

following the synthetic scheme shown in figure 7.

Ry

R
S L ol
+ | >—7 —_— I\
Br/f;% l \]/
R2 v 7 RZ

xvin Xvil

. R3 R3
NH g

" li ' + D—z |\; 2
x R2 V < \R2

XIX XVt Va

Figure 7

Intermediates of formula (lla) and (IVa) may be prepared by the reaction of Intermediates
(XVIII) and (XIX) respectively, wherein X% is a bromine or chlorine atom, with Intermediate
(XVI1) wherein Z is a a boronic acid or a boronate derivative. The reaction may be
mediated under inert atmosphere by a palladium catalyst such as Pd(OAc),, Pd:(dba)s,
Pd(PPh,)s, PdCL(PPhs). or PdClx(dppf)DCM, using a phosphine ligand such as BINAP,
P(Cy)s or Xanthphos when nzedad, a base such as Cs:CO;, K:CO: or NaO'Bu in a high
boiling point solvent such as toluene, xylen2, DMF, water, dioxane or THF at a range of
temperatures from 40°C to 1€0°C for 0.5 to 24 hours. The reaction may also be performed
in a microwave oven at a range of temperatures from 100°C to 160°C for 0.5 to 15 hours.

In the particular case wherein G* represents a hydroxy group, Compounds of formula (Id)

may be prepared following the scheme depicted in Figure 8
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Compounds of general formula (Id) may be obtained from Intermediates of general

n

formula (XXIX) by treatment with triflucrcacstic acid 2 a temperature between 25°C and

LRSI RR

60°C for 30 minutes to 24 hours.

Intermadiates of general formula (XX1X) may be obtained from the reaction of
Intermediates of general formula (Ild) with intermediates of general formula (11). The

10 reaction may be mediated under inert atmosphere by a palladium catalyst such as
Pd(OAc)., Pdz(dba)., Pd(PPh;);, PdCI(PPh;). or [1,1"-Bis(diphenylphosphino)-
ferrocene]dichloropalladium(it) (PdCl-(dppf)DCM), using a phosphine ligand such as
BINAP, tricyclohexylphosphine (P(Cy);)or Xanthphos when ne2eded, in the presence of a
base such as Cs.CO;, K.-CO- or NaO'Bu in a high boiling peint solvent such as toluene,

15  xylene, DMF, water or dioxane or THF at a range of tamperatures from 40°C to 160°C for
0.5 to 24 hours. The reaction may also be performed in a microwave oven at a range of
temperatures from 100°C to 160°C for 0.5 to 15 hours.

Intzrmediates of general formula (llld) may be obtained by reduction of Intermadiates of

20 general formula (XXVI) using hydregen and a catalyst such as Pd/C, PYC, PtO., Pd(OH).
or Ni-Raney optionally in the presence of ZnBrz or SnClz.H:O or Fe-HCl in a solvent such
as EtOAc, MeOH, THF or EtOH, at room temperature for 1 to 24 hours.

Intermediates of general formula (XXVI) may be obtained from the reaction of
25 Intermediates of general formula (XXV) with Z-G', wherein Z is a boronic acid, a boronate,



10

20

WO 2009/021696 PCT/EP2008/006573
-30-

trialkylstannane or zincate derivative. The reaction may be mediated under inert
aimosphere by a palladium catalyst such as Pd(OAc)., Pd:(dba)s, Pd(PPh;).,
PdCly(PPh,). or [1 ,1'-Bis(diphenylphosphino)-ferrocene]dichloropalladium(ll)
(PdCI.(dppf)DCM), using a phosphine ligand such as BINAP, tricyclohexylphosphine
(P(Cy)s)or xanthphos when needed, in the presence of a base such as Cs-.CO; K-COjor
NaO'Bu in a high boiling point solvent such as toluene, xylene, DMF, water or dioxane or
THF at a range of temperatures from 40°C to 160°C for 0.5 to 24 hours. The reaction may
also be performed in a microwave oven at a range of temperatures from 100°C to 160°C
for 0.5 to 15 hours. In the particular case that Z is a trialkylstannane derivative, Cul is
added as a co-catalyst. In the particular case that Z is a zincate derivative, this is
preformed in situ from the corresponding aryl derivative.

Intermediates of general formula (XXV) may be obtained from the reaction of
Intermediates of general formula (XI1) with benzyl bromide in the presence of a hase such
as Cs,CD;, KoCO; or Ag-CO; in nt such as tolueneg, benzene or DMF at

a soive
temperature between 60°C and 120°C for 5 to 24 hours.

In an alternative procedure, compounds of the present invention of formula (Ib) wherein R®
is a carboxylic acid, may also be obtained following the synthetic scheme shown in figure
9.
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Compounds of general formula (Ib) may be prepared by hydrolysis of compounds of
5 formula (la) or (Ic), wherein R', R*, R*, R®, G' and G? are as described above and R®is a

C1 alkyl group. When R® is a methy! or ethyl group, an aqueous selution of sodium or
lithium hydroxide is used in a sclvent such as ethanol or THF at a rangev of temperatures
between 20“C and 70°C for 1 to 16 hours. When R®is a tert-butyl group, the hydrolysis of
compound of formula (Ic) may be run under acidic conditions using trifluoroacetic acid or

10 hydrogen chloride in a solvent such as dichloromethane, THF or dinxane at a range of
temperatures between 20°C and £0°C for 30 minutes to 16 hours.

Compounds of general formula (1a) may be obtained by the reaction of intermediate (llc)
wherein X is a described above, with intermediate (I11) following the same procedure
15 depicted in figure 1 for obtaining compounds of formula (1) from intermediates (11y and (111).

AIterhativer, compounds of general formula (Ia) may also be obtained by the reaction of
intermediate (IVc) with intermediate (V) following the same procedure depicted in figure 3

for obtaining compounds of formula (1) from intermediates (V) and (V).
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Intermediates of formula ({ilc) and (IVc) may be obtainad from Intermediate (I!b) and (1vb),
respectively in the presence of an acid such as HCl or H:SO: in a solvent such as
methanol, ethanol or dioxane at a range of temperatures from 259C to 110°C for 1 t0 48

hours.

Compounds of general formula (Ic) may be obtained by the reaction of intermediate (1Vf)
with intermediate (V), following the same procedure depicted in Figure 2 for obtaining

compounds of formula (1) from intermediates (IV) and (V).

Intermediates of general formula (IVf) may be obtained from Intermediates (IVe) in the
presence of NaBH, in a solvent such as methanol or ethanol at a range of temperatures

between 0°C and room temperature.

-\

intermediates of generai forimuia {(iVe) may
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presznce of di-tert-butylcarbonate or 1,1-ditert-butoxy-N,N- dlmethyln ethanaming in a
solvent such as ethanol, toluene, dichioromethane or DMF in a range of temperatures
between 25°C and 100°C for 2 to 24 hours.

Intermediates of general formula (1Vd) may be obtained from Intermediates of genaral
formula (IVb) in the presence of trifluoroacetic acid or trifluoroacetic anhydride at a range
of temperaturas between 25°C and 70°C for 1 to 24 hours.

In the particular case that R'is —CF., Intermediates of g=neral formula (1Vc) may be

obtained following the synthstic scheme shown in figure 10.

“/’irz_.l,.»NH: UL I/HMH/D /l H & R
PR > I . ‘ _ e ~O l -
o ..:\'fRz FgC‘“" |\\ ] o Jl . I JI - I :\):;I

PR FC -
R~ Fsc N\ R=
R2
XX 4 XXI Vg
XX11
Fiqure 10

Intermediates of general formula (IVg) may be obtained from Intermediates of formula
(XXIl) in the presence of an inorganic acid such as HCl or H.S0; in a alcoholic solvent
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such as ethanol or methanol at a range od temperatures between 70°C to 120°C for 8 to
24 hours.

Intermediates of general formula (XXII) may be obtained from Intermediates of general
formula (XXI). The reaction may be carried out in the presence of n-butyl lithium and
trimethylethylenediamine and bubbling CO; for 0.5 to 3 hours, in a solvent such as ethyl
ether or THF at a range of temperatures between -78°C to -40°.

intermediates of general formula (XXI) may be obtained from Intermediates of general
formula (XX). The reaction may be carried out in the presence of di-tert-butylcarbonate

and aqueous solution of NaOH at room temperature for 6 to 48 hours.

In the particular case that R® is a tetrazolyl group, compounds of formula (l) h1ay be

obtained following the synthetic scheme shown in figure 11.

/ \
R? Ny _-NH .
H R
N J\ ] H
N —_—— R N -
LA LT
LRt oY @ L -
R? R! TN pt GG
"R
XXV
le
'
Figure 11

Compounds of general formula (le) may be obtained from Intermediates of general
formula (XXV). The reaction may be carried out in the presence of N3SnMe; or sodium
azide with NH,C! or Bu,SnCl in high boiling point solvent such as DMF or xylene at a
range of temperatures between 100°C to 150°C for 20 to 120 hours.
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Intermediates of general formula (XXXV) may be obtained from the reaction of
Intermediates of general formula (XX, whersin R', R? and X? are as described above,
with intermediates (l) fc_:llowing the procedure depicted in figure 1 for obtaining
compounds of general formula (I) from intermediates (i1) and (H1). Altermatively
Intermediates of general formula (XXXV) may be ohtained from the reaction of
Intermediates of general formula (XXIV), wherein R' and R? are as describzd above, with
intermediates (V) following the procedure depictzd in figure 3 for obtaining compounds of

general formula (1) from Intermediates (V) and (IV).

Intermediates of general formula (VII) wherein Z and G? are as described above are
commercially available. However in the particular case when (%is a cyclopropoxyphenyl
group, said intermediate may be obtained following the synthetic scheme depicted in '

figure 12.
=
Br-. .. .OH Bl e A T B O
I+ Do — v — )
XXXIHI XXvI XXVIITI VIIb

Figure 12

Intermediate (VIib) may be obtained from 1-bromo-3-cyclopropoxybenzene (XXVIII) in the
presence of 4,4,4'4',5,5,5',5'-octamethyl-2,2"-bi(1 \3,2-dioxaborolane), PdCl.dppf.DCM and
a base such as KAcO in a high boiling point salvent such as DMF or DMSO at a range of
temperatures between 130°C and 180°C for 115 minutes to 24 hours. Alternatively the

reaction may be carried out in a microwave oven.

1-bromo-3-cyclopropoxybenzene (XXVIII) may be cbtained from 3-bromophenol (XXX
and bromocyclopropane (XXVII) in the presence of a base such as Cs.C0; or K.COzina
high boiling point solvent such as DMF or DMSO at a range of temperatures between
130°C and 180°C for 6 to 24 hours. Alternatively the reaction may be carried out in a

niicrowave oven.

In the particular case that G?is a -NR®R"® group, compounds of formula (If) may be
obtainad following the synthetic scheme shown in figure 13 from the reaction of
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intermediates of general formula (VI), wherein X% is a brominz atom and intermadiates of

general formula (XXX).

R3 R?
N NN H » H
I | XXX = SN
X ’ | L
R! 3 G! x5 ~ - R®
rz R R! \’ v
R2 Ib
R
VI if
5 Figure 13

The reaction may be mediated under inert atmosphere by a palladium catalyst such as
Pd(OAGC)., Pd-(dba)z, Pd(PPhs)s, PACI(PPh,): or [1,1'-Bis(diphenylphosphino)-
ferrocene)dichloropalladium(il) (PdCl.(dppf)DCM), using 1,3-bis(2,6-

10 diisopropylphenyl)imidazolium chloride, in the presencz of a base such as Cs:C0z, K2CO,
or NaO'Bu in a high boiling point solvent such as toluene, xylene, DMF, watar or dioxane
or THF at a range of temperatures from 40°C to 180°C for 0.5 1o 24 hours. The reaction
may also be performed in a microwave oven at a range of temperatures from 100°C to
160°C for 0.5 to 15 hours.

15 _

In the particular case that G'-G is a tetrahydroquinolinylamino group compotinds of
formula (Ik) may be prepared by reduction of compounds of general formula (1) whersin
G'-G? is a quinolinylamino group (!j) using hydrogen and a catalyst such as Pd/C, PYC,
PtO,, Pd(OH). or Ni-Raney optionally in the presence of ZnBr. or SnCi-.H-O or Fe-HCl in

20 a solvent such as triflucroacetic acid, acetic acid, EtOAc, MeOH, THF or EtOH, at room

temperature for 1 to 24 hours as shown in figure 14.
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In the particular case of compounds of general formula (Ih) and (1g), they may b= obtained
from Intermediates of general formula (XX!a) and (XX!b), respectively as shown in figure
15.

R3 Ra RS B R3
T e A H o on T ARy
1 T L B T e T R I R RO
1 R | rv1"-<'-" ; “ 1 Il P1~‘ e s o7 Br
RY ™2 cl R é, R’ R & ' i (I:I
)
W XXXV XXXV | XXla | XXIb
R3 Ph R
N L“N S Ny
B N
RY ~ Re N R" ¥ Re Y Ph
h  Cl Cl
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Figure 15

The reaction of compounds of formula (Ih) and (Ig) may be carried out by reaction of a
pheny! boronic acid under inert atmospher= by a palladium catalyst such as Pd(OAC),,
Pd,(dba);, Pd(PPh;),, PdCI:(PPha)- or [1,1"-Bis(diphenylphosphino)-
ferrocene]dichloropalladium(ll) (PdCl(dppf)DCM), using a phosphine ligand such as
BINAP, tricyclohexylphosphine (P(Cy)s)or Xanthphos when needed, in the presence of a
base such as Cs.CO;, K-CO; or Ma0'Bu in a high boiling point solvent such as toluene,
xylene, DMF, water or dioxane or THF at a range of temperatures from 40°C to 160°C for
0.5 to 24 hours. The reaction may also be performed in a microwave oven at a range of
temperatures from 100°C to 160°C for 0.5 to 15 hours.

Intermediates of general formula (XXla) and (XXIb) may be obtained from Intermediate of
general formula (XXXVI) by treatment with POBr: in dichloromethane at refluv for 2to 3
hours. Intermediates of general formula (XXIV) may be obtained from the reaction of
Intermediates of general formula (IV) and Intermediates of general formula {(XXXVII). The
reaction may be mediatzd by a palladium catalyst such as Pd(OAc)- or Pdx(dba);, using a
phosphine ligand such as EINAP or xanthphos, in the presence of a base such as
Cs.C0., K-CO; or MaO'Bu in a high boiling point solvent such as toluzne, xylene, DMF,
water or dioxane at a range of temperatures from 80°C to 160°C for 0.5 to 24 hours. The
reaction may also be performed in a microwave oven at a range of temperatures from
100°C to 160°C for 0.5 to 15 hours.
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Compounds of general formula (Il), (IV), (VII), (Vila), (VIII), (X1, (IXb), (XIV), (XV), (XVI),
XV, (XN, (XIX), OXX), (1), (IVD), (O, (XXIV), (XXV), (XXVI), (XKW, (XXX,
and (XXXVII) are commercially availabl= or may be obtained following conventional
synthetic methods already known in the art.

The syntheses of the compounds of the invention and of the intermeadiates for use therein
are illustrated by the following Examples (1 to 118) including Preparation Examples-
(Intermediates 1 to 74) which do not limit the scope of the invention in any way.

'H Muclear Magnetic Resonance Specira were recorded on a Varian Mercury 200
spectrometer. Low Pesolution Mass Specira (m/z) were recorded on a Micromass ZMD
mass spectrometer using ESI ionization. The chromatographic separations were obtained
using a Waters 2690 system equipped with a Symmetry C18 (2.1 :< 10 mm, 3.5 mM)
column. The mobile phase was formic acid (0.4 mL), ammonia (0.1 mL), methanol (500
mi) and acetonitrile (500 mL}) (8) and formic acid {0.46 mL), ammonia (0.115 mL) and
water (1000 mL) (A): initially 0.5min with 0% of B, then from 0% to 95°% of B in 6.5 min,
and then 1 min. with 95%% of B. The reequilibration time between two injections was 1 min.
The flow rate was 0.4 mL/min. The injection volume was 5 microliter. Diode array

chromatograms were collected at 210 nM.

PREPARATION EXAMPLES

Synthesis of Intermediates

Intermediate 1

HoN :
1;F:s Tl\j

6-Phenyl-5-(trifluoromethyl)pyridin-3-amine

A. 2-Chloro-3-indo-5-nitropyridine

A mixture of 3-iodo-5-nitropyridin-2-¢l (37.60 mmol, 10 g), POCI: (§6.47 mmol, 7.94 ml)
and PCls (48.87 mmol, 10.2 g) was heated at 140°C for 45 minutes under argon
atmosphere. The mixture was cooled at rcom temperature, poured slowly over iced-water
and extracted with dichloromethane. The organic phase was washed with water, NaHCO;
aqueous solution and brine. The solvent was evaporatzd and the crude mixture was
purified by chromatography over SiQ. eluting hexan2/DCM mixtures affording 7.32 g (yield
69%) of the expected product.
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'H NMR (300 MHz, CDCl5) & ppm: 8.90 (s, 1H), 9.19 (s, 1H).

B. 2-Chloro-5-nitro-3-(trifluoromethyl)pyridine
In a schlenck tube, a mixture of 2-chloro-3-iodo-5-nitropyridine (17.58 mmol, 5.00 g),
methy! 2,2-difluoro-2-(fluorosulfonyl)acetate (8.79 mmol, 1.12 mi) and Cul (2.64 mmol, 0.5
g) in DMF {30 ml) was heated at 70°C for 3 hours under argon atmosphere. Methy! 2,2-
difluoro-2-(fluorosulfonyljacetate (4.-10 mmol, 0.6 ml) was added and the mixture was
heated at 70°C for 16 hours. The solvent was evaporated and the crude mixture was
extracted between ethyl acetate and water. The crude mixturs was purified by
chromatography over SiO; eluting with hexane/DCM mixtures affording 1.19 g (yield 30%)
of the expected product.

'H NMR (300 MHz, CDCl;) & ppm: 8.82 (s, 1H), 9.41 (s, 1H).

C. 6-Chloro-5-(trifluoromethyl)pyridin-3-amine
A mixture of 2-chloro-5-nitro-3-(irifiucramethyi)pyridine (5.25 mmoi, 1.19 g), ZnBr {1.05
mmol, 0.200 g) and 5% Pt (C) (1.58 mmol, 0.31 @) in ethyl acetate (50 mi) was stirred for
20 hours under hydrogen atmosphere. The catalyst was filtered off and the solid waé
washed with warme.d athanol. The solvent was evaporated affording the expected product
(0.95 g, yield 92%).

H NMR (200 MHz, DMSO-d;) % ppm: 5.59 (bs, 1H), 7.37 (s, 1H), 7.92 (s, 1H).
D. N—(5-bromo-3—(triﬂuoromethyI)pyridin-Z-yI)acetamide
A mixture of 6-chloro-5-(trifluoromethylypyridin-3-amine (2.95 mmol, 0.58 ) and 30% HBr
in acetic acid (6 ml) in a sealed tube was heated at 100°C overnight. The crude mixture
was poured into ice water, the pH was set to10 with 2N aqueous NaOH and extracted with
CHCl,.
The solvent was removid under reduced pressure to afford 0.680 g (82% of yield) of the
expected product.

ESI/MS (m/e, %): 281.96 (100.0%), 283.96 (97.3%).

E. N-(6-phenyl-5-{trifluoromethyl)pyridin-3-yl)acetamide

In a schlenck tube, a mixture of N-(5-bromo-3-(triﬂuoromethyl)pyridin-2-yl)acetamide (2.40
mmol, 0.680 g), phenylboronic acid (3.22 mmol, 0.392 g), cessium carbonate (5.87 mmol,
2.238 g) and PdCl.dppf.CH-Cl- (0.24 mmol, 0.196 q) in dioxane / water 3:1 (20 ml) was
heated at 110°C overnight, under argon atmosphere. The solvent was evaporated and the
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crude mixture was purified over SiO: eluting with CH-Cl./ MeOH mixtures affording 0.478
g (71% of yield) of the evpected compound. |
ESI/MS (m/e, %): 280 (100.0%).

F. 6-Phenyl-5-(trifluoromethyl)pyridin-3-amine
To a solution of N-(6-phenyl-5-(trifluoromethyl)pyridin-3-yl)acetamide (1.68 mmol, 0.280 g)
in ethanol (6 ml), 2N aqueous MaOH (5 ml) was added. The mixture was heated at 110°C
for 3 hours. The solvent was removed, the pH was set at 8 and extracted with CHCI;. The
solvent was removed to afford 0.394 g (28% of yield) of the expected product.

ESI/MS (m/e, %): 238 (100.0%).

Intermediate 2
—N —

G

A. 3-Methyl-5-nitro-2-phenylpyridine

In a schlenck tube, a mixture of 2-bromo-3-methyl-5-nitropyridine (4.6 mmol, 1.0 ),
phenylboronic acid (4.6 mmol, 0.560 g), PdCl.dppf.DCM (0.47 mmol, 0.4 g), Cs:CO: (13.8
mmol, 4.5 g) in a dioxane/water 4:1 mixture (18 ml) was heated at 100°C for 14 hours,
under argon atmosphere. The solvent was evaporated and the crude mixture was
extracted between water and ethyl acetate. The solid residue was purified by
chromatography over SiO. eluting with hevane/ethyl acetate mixtures affording 3-methyl-
5-nitro-2-phenylpyridine (0.95 g, yield 979%) as major product.

ESIMS (m/e, %): 215 [(M+1)*, 100].

B. 5-Methyl-6-phenylpyridin-3-amine

A mixture of 3-methyl-5-nitro-2-phenylpyridine (4.43 mmol, 0.95 g) and Pd/C 10% (0.1 9)
in ethanol (40 mi) was stirred for 16 hours under hydrogen atmosphere. The catalyst was
filtered off and the solid thoughtfully washed with warm ethanol. The filtrate was

~evaporated and the crude was purified by chromatography over SiO: eluting with

DCW/methanol mixtures and affording 0.65 g (yield 80%) of the expected product.
'H NMR (300 MHz, CDCl,) 5 ppm: 2.29 (s, 3H), 6.90 (m, 1H), 7.20- 7.50 (m, 5H),
8.04 (m, 1H). ‘
ESI/MS (m/e, %): 185 [(M+1)*, 100].

Intermediate 3
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6-Methoxy-5-phenylpyridin-3-amine
A. 5-Nitro-3-phenylpyridin-2-ol
In a schlenck tube, a mixture of 3-iodo-5-nitropyridin-2-ol (7.52 mmol, 2 g), phenylboronic
acid (8.28 mmol, 1.01 g), PdCl-dppf.DCM (0.75 mmol, 0.6 g), Cs:CO, (22.56 mmol, 7.4 qa)
in a dioﬁ(ane/water 4:1 mixture (26 ml) was heated at 100°C for 4 hours, under argdn
atmosphere. The solvent was evaporated and the crude mixture was extracted between
water and ethyl acetate. The organic phase was evaporated and the crude was
suspended in mathanol affording a solid that was filtered off and dried under vacuum
overnight affording 1.2 g (74% of yield) of the expected product.

H NMR (200 MHz, CDCIy) & ppni:: 7.31 - 7.54 (m, 3H), 7.61-7.76 (m, 2H), 8.26

(d, 1H), 8.44 (s, 1H).

ESI/MS (m/e, %): 215 [(M-1)", 100].

B. 2-Bromo-5-nitro-3-phenylpyridine
A mixture of 5-nitro-3-phenylpyridin-2-ol (4.63 mmol, 1 g), POBr, (4.74 mmol, 0.45 ml) and
PBr, (4.71 mmol, 1.4 g) was heated at 120°C for 3.5 hours. The crude mixture was poured
into a mixture of ice and water and extracted with DCM. The organic phase was dried and
evaporated affording 0.3 g (yisld 62%) of the eypected product.
'H NMR (300 MHz, CDCly) 3 ppm: 7.38 - 7.61 (m, 5H), 8.39 (d, J=2.20 Hz, 1H),
9.19 (d, J=2.20 Hz, 1H).

C. 2-Methoxy-5-nitro-3-phenylpyridine

A mixture of 2-bromo-5-nitro-3-phenylpyridine (0.72 mmol, 0.2 g), 2-cyclopropyl-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane (0.85 mmol, 0.1 ml), Pd(PPh.); (0.04 mmol, 0.05 g),
K,CO; (2 mmol, 0.28 g) in a toluena/methanol 4:1 mizture (10 ml) was heated at 100°C for
30 minutes in a microwave, under argon atmosphere. The sclvent was evaporated and
the crude mixture was extractzd between water and ethyl acetate. The solid residue was
purified by chromatography over SiO; eluting with hexane/ethyl acetats mixtures affording
2-methoxy-5-nitro-3-phenylpyridine (0.1 g, yield 558%%) of an unexpected product.
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'H NMR (300 MHz, CDCly) & ppm: 4.11 (s, 3H) 7.41 - 7.54 (m, 3H) 7.54 - 7.64 (m,
2H) 8.41 (d, J=2.75 Hz, 1H) 9.07 (d, J=2.75 Hz, 1H).

D. 6-Methoxy-5-phenylpyridin-3-amine

5 A mixture of 2-methoxy-5-nitro-3-phenylpyriding {0.43 mmol, 0.1 g) and Pd/C 10% (0.14
mmol, 0.015 g) in ethanol (2 ml) was stirred for 16 hours under hydrogen atmosphere.
The ‘catalyst was filtered off and the solid thoughtfully washed with warm ethanol. The
filtrate was evaporated affording 0.085 g (98% of yield) of the expeacted product.

ESI/MS (m/e, %): 201 [(M+1)*, 100].
10

Intermediate 4

A. 2-Chloro-3-iodo-5-nitropyridine
A mixture of 3-iodo-5-nitropyridin-2-ol (37.6 mmol, 10 g), POCI; (86.47 mmol, 7.94 ml) and
15 PClg (48.87 mmol, 10.2 g) was heated at 140°C for 1h, under argon almospherz. The
crude mixtura was poured inlo a mixture of ice and water and extracted with DCM. The
solid residue was purified by chromatography over SiO; eluting with
hexane/dichloromethane mixtureé affording 2-chloro-3-iodo-5-nitropyridine (7.32 g, vield
69%) of the expected product.
20 'H NMR (300 MHz, CDCl;) & ppm: 8.91 (d, J=2.47 Hz, 1H) 9.19 (d, J=2.47 Hz, 1H).

B. 2-Chloro-5-nitro-3-phenylpyridine

In a schlenck tube, a mixture of 2-chloro-3-iodo-5-nitropyridine (1.76 mmol, 0.5 ),
phenylboronic acid (1.94 mmol, 0.24 g), PdClydppf.DCM (0.18 mmol, 0.1 g), Cs:CO4 (5.28
mmol, 1.7 g) in a dioxane/water 4:1 mixture (8.5 ml) was heated at 120°C for 4 hours,

[\
4]

under argon atmosphere. The solvent was gvaporated and the crude mixture was
extracted between water and ethyl acetate. The solid residue was purified by
chromatography over SiO- eluting with hexane/dichloromethane mixtures affording 2-
chloro-5-nitro-3-phenylpyridine (0.23 g, yield 55%) of the expected product.
30 'H NMR (300 MHz, CDCL;) & ppm: 7.35 - 7.67 (m, 5H) 8.47 (d, J=2.75 Hz, 1H) 9.23
(d, J=2.75 Hz, 1H).
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C. 5-Phenylpyridin-3-amine
A mixture of 2-chloro-5-nitro-3-phenylpyridine (0.43 mmol, 0.1 g), KOAc (0.43 mmol,
0.042 g) and Pd/C 10% (0.03 g) in ethanol (4 ml) was stirred for 24 hours under hydrogen
atmosphere. The catalyst was filtered off and the solid thoughtfully washed with warm
gthanol. The sclid residue was purified by chromatography over SiO: eluting with
dichloromethane/methanol mixtures affording 5-phenylpyridin-3-amine (0.05 g, yield 69%)
of the expected product.

"H NMR (SDO'MH?_, CDCls) § ppm: 7.15 - 7.23 (m, 1H), 7.37 - 7.51 (m, 3H), 7.52 -

7.63 (m, 2 H), 8.09 (d, 1H), 8.27 (d, 1H).

ESI/MS (m/e, %): 171 [(M+1), 100].

Intermediate 5
H,N

[ )
Ll

~ ~_ 7~

)

5,6-diphenylpyridin-3-amine
A. 3-Bromo-5-nitropyridin-2-ol
To a solution of 5-nitropyridin-2-ol (0.06 mol, 8.5 g) in 400 ml of water at 40°, 3.7 ml of Br:
was added. The mixture was stirred at 40°C for 2.5h and then it was stirred at room

temperature overnight. The solid formed was filtered off, washed with water and dried

under vacuum overnight affording 12.5 g (93% of yield) of the expected product.
'H NMR (300 MHz, DMSO-dg) 4 ppm: 8.57 (d, 1H) 8.74 (s, 2H).

B. 2,3-Dibromo-5-nitropyridine
Obtained (2.23 g, yield 87%) following the procedure described in Intermediate 2 (step B),
starting with 3-bromo-5-nitropyridin-2-ol (9.13 mmol, 2 g).
'H NMR (300 MHz, CDCl) 5 ppm: 8.48 - 8.84 (m, 1 H) 8.94 -9.31 (m, 1 H)
ESIMS (m/e, %): 267 [(M-1), 100].

C. 5-Nitro-2,3-diphenylpyridine
Obtained as a minor product (0.2 g) following the procedure described in Intermediate 2

(step A), starting with 2,3-dibromo-5-nitropyridine (2.55 mmol, 1 g).
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'H NMR (300 MHz, CDCl3) & ppm: 7.03 - 7.65 (m, 10H), 8.52 (d, J=2.47 Hz, 1H),
9.49 (d, J=2.47 Hz, 1H).
ESHMS (m/e, %): 277 [(M+1)*, 100].

D. 5,6-Diphenylpyridin-3-amine _

A mixture of 5-nitro-2,3-diphenylpyridine (0.74 mmol, 0.21 @) and Pd/C 10% (0.02 g) in
methanol (5 ml) was stirred for 16 hours under hydrogen atmosphere. The catalyst was
filtered off and the solid thoughtfully washed with methanol. The solid residue was purified
by chromatography over SiO; eluting with hexane/ethyl acetate mixtures affording 014 g
(74% of yield) of the 2xpected product.

'"H MMR (300 MHz, CDCls) 5 ppm: 3.79 (s, 2H), 7.04 (d, J=2.75 Hz, 1H), 7.11 -
7.36 (m, 10H), 8.20 (d, J=2.75 Hz, 1H).
ESIMS (mle, %): 247 [(M+1)", 100]. -

Intermediate 6
H,N

6-cyclopropyl-5-phenylpyridin-3-amine
A. 2-Cyclopropyl-5-nitro-3-phenylpyridine
In a schlenck tubs, a mixture of 2-chloro-5-nitro-3-phenylpyridine (described in
Intermediate 3 (step B)) (1.43 mmol, 0.4 @), 2-cyclopropyl-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (1.59 mmol, 0.29 ml), PdCl.dppf DCM (0.14 mmol, 0.12 g), Cs:CO- (4.3
mmol, 1.4 g) in a dioxane/water 4:1 mixture (6.5 ml) was heated at 100°C for 16 hours,
under argon atmosphere. The solvent was evaporated and the crude mixture was
extracted betwesn waler and ethyl acetate. The solid residue was purified by
chromatography cver SiO, eluting with hexane/ethyl acstate mixtures affording 2-
cyclopropyl-5-nitro-3-phenylpyridine (0.06 g, 17% of yield) of the expected product.

'H NMR (300 MHz, CDCl;) & ppm: 0.45 - 0.55 (m, 2H), 0.56 - 0.70 (m, 2H), 210 -

2.30 (m, 1H), 7.42 - 7.57 (m, 5H), 8.23-8.30 (m, 1H), 9.21 - 9.29 (m, 1H).

ESI/MS (m/e, %): 241 [(M+1)*, 100].

B. 6-Cyclopropyl-5-phenylpyridin-3-amine

<.
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A mixture of 2-cyclopropyl-5-nitro-3-phenylpyridine (0.25 mmol, 0.06 g) and SnCl..H:O
(0.83 mmol, 0.2 g) in ethanol (2 ml) was heated at 80°C for 1 hour. The solvent was
evaporated and the crude residue was dissolved in water. The solution neutralised with
6N NaOH aqueous solution and extracted with dichloromethane. The solid residue was
purified by chromatography over SiO: eluting with dichloromethane/methanol mixtures
affording 6-cyclopropyl-5-phenylpyridin-3-amine (0.03 g, 57% of yield ) of the expected
product.

'H NMR (300 MHz, CDCI;)  ppm: 0.61 - 0.92 (m, 2H), 0.89 - 1.10 (m, 2H), 1.78 -

2.12 (m, 1H), 3.56 (s, 2H), 6.87 (d, J=2.75 Hz, 1H), 7.31 - 7.57 (m, 5H), 7.78 - 8.15

(m, J=2.75 Hz, 1H).

ESI/MS (mle, %): 211 [(M+1)*, 100].

Intermediate 7 (process 1)

”ﬁﬁ e

éﬂ,]

6-(3-Methoxyphenyl)-5-phenylpyridin-3-amine
A. 3-bromo-2-(3-methoxyphenyl)-5-nitropyridine
Obtained (1.15 g, 39% of yield) following thz procadure described in Intermr-\dlafe 2 (step
A) starting with 2,3-dibromo-5-nitropyridine (d=scribzd as Intermediate 5 (step B) (9.33
mmol, 2.630 g) and 3-methoxyphenylboronic acid (9.33 mmol, 1.42 g). ‘

ESI/MS (m/e, %): 309 [(M+1)*, 100}, 311 [(M+1)", 80]

B. 2-(3-Methoxyphenyl)-5-nitro-3-phenylpyridine
Obtained (0.257 g, 87% of yield) following the procedure described in Intermediate 2 (step
A) starting with 3-bromo-2-(3-methoxyphenyl)-5 -nitropyridin2 (0.97 mmol, 0.300 g) and
phenylboronic acid (1.07 mmol, 0.130 g).

ESI/MS (m/e, %): 307 [(M+1)*, 100].

C. 6-(3-Mathoxyphenyl)-5-phenylpyridin-3-amine
Obtained (0.160 g, 62% of yield) following the procedure described in Intermediate 5 (step
D) starting with 2-(3-methoxyphenyl)-5-nitro-3-phenylpyridine (0.84 mmol, 0.257 g).
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'H NMR (300 MHz, DMSO-d¢) & ppm: 3.60 (s, 3H), 6.73-6.76 (m, 1H), 6.80-6.83
(m, 1H), 6.85-6.88 (m, 1H), 7.07-7.16 (m, 1H), 7.17-7.20 (m, 2H), 7.286-7.29 (m,
3H), 8.18-8.20 (m, 1H).

ESIMS (m/e, %): 277 [(M+1)*, 100].

Intermediate 7 (process 2)
' OMe -

=N

Ph
6-(3-Methoxypheny|)-5-phenylpyridin-3-amine
A. 2,3-dibromo-5-nitropyridine

A mixture of 3-bromo-5-nitropyridin-2-ol, POBr; and PBr; was heated at 120°C for 3.5h.
The crude mixture was poured into a mixture of ice and water and extracted with DCM.
The crude mixture was purified by flash chromatography over SiO: eluting with
hexane/ethyl acetate mixtures affording 2.63 g (yieid 73%) of the expected product.

& 'H NMR (300 MHz, DMSO-d): 8.95 (s, 1H), 9.18 (s, 1H)

B. 3-Bromo-2-(3-methoxyphenyl)-5-nitropyridine

Obtained (1.15 g, yield 40%) following the procedure described in Intermadiate 27,
starting with 2,3-dibromo-5-nitropyridine (9.32 mmol, 2.63 g), 3-methoxyphenylboronic

- acid (9.33 mmol, 1.42 g).

5 'H NMR (300 MHz, DMSO-d): 3.80 (s, 2H), 7.09-7.12 (d, 1H), 7.21-7.26 (m, 2H),
7.42-7.47 (t, 1H), 8.95 (s, 1H), 9.40 (s, 1H).
ESI/MS (m/e, %): 309 [(M+1)", 100], 311[(M+1 ), 981
C. 2-(3-Methoxyphenyl)-5-nitro-3-phenylpyridine
Obtained (0.258 g, yield 87%%) following the procedure described in Intermediate 27,
starting with 3-bromo-2-(3-methoxyphenyl)-5-nitropyridine (0.97 mmol, 0.300 g),
phenylboronic acid (1.07 mmol, 0.130 g).

60

5 '"H NMR (300 MHz, CDCly): 3.64 (s, 3H), 6.69-8.99 (m, 3H), 7.21-7.24 (m, 3H), 7.32-

7.37 (m, 4H), 8.50 (s, 1H), 9.47 (s, 1H).
ESI/MS (mle, %): 307 [(M+1)*, 100].
D. 6-(3-Methoxyphenyl)-5-phenylpyridin-3-amine

A mixture of 2-(3-methoxyphenyl)-5-nitro-3-phenylpyridine (0.84 mmol, 0.257 g) and Pd/C

10% (0.08 mmol, 0.009 g) in ethanol (5 ml) was stirred for 16 hours under hydrogen
atmosphere. The catalyst was filtered off and the solid thoughtfully washed with warm
ethanol. The filtrate was evaporated and the crude was purified by chromatography over
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SiO; eluting with DCM/methanol mixtures and affording 0.1€0 g (yield 699) of the
expected product.
& 'H NMR (300 MHz, CDCL.): 3.60 (s, 3H), 3.91 (bs, 2H), 6.73-6.80 (m, 1H), 6.81-6.83
(t, 1H), 6.85-6.88 (m, 1H), 7.01 (s, 1H), 7.07-7.12 (t, 1H), 7.15-7.19 (m, 2H), 7.22-7.29
(m, 4H), 8.18 (s, 1H).
ESI/MS (m/e, %): 277 [(M+1)*, 100).

Intermediate 8
HO._ O

NH,

2-Amino-5-cyclopropylbenzoic acid
A. Methyl 2-amino-5-cyclopropylbenzoate
in a schienck tube, a mixture of methyi 2-amino-5-bromobenzoate (43.47 mmol, 10 g),
cyclopropylboronic acid (112.92 mmol, 9.700 g), K:PO, (144.16 mmol, 30.6 q), Pd(AcO)-
(3.47 mmol, 0.780 g), P(Cy)s (7.85 mmol, 2.2 g) in toluene (170 mt) and water (10 ml) was
heated for 2 hours at 100°C, under nitrogen atmosphere. The reaction mixture was filtered
through celite and the organic phase was separated and evaporated affording 7.34 g
(vield 77%) of the expected product.
'H NMR (300 MHz, CDCI;) & ppm: 0.48 - 0.66 (m, 2H) 0.75 - 0.95 (m, 2H), 1.80 (s,
1H), 3.86 (s, 3H), 5.56 (s, 2H), 6.59 (d, J=8.50 Hz, 1H), 7.03 (dd, /=8.50, 2.15 Hz,
1H), 7.60 (s, 1H).
ESIMS (m/e, %): 192 [(M+1)*, 87].

B. 2-Amino-5-cyclopropylbenzoic acid »
To a solution of Intermediate 36 (24.58 mmol, 4.70 g) in a MeOH/THF 8:1 mixture (225
ml) a solution (150 mmol, 75 ml) of 2N aqueous NaOH was added and the mixture was
heated at 80°C for 15 hours. The organic solvent was evaporated, the aqueous phase
was acidified to pH 5 and extracted with ethyl acetate. The solvent was evaporated
affordihg 3.93 g (yield 83%) of the expected product.

ESIMS (mle, %). 178 [(M+1)", 100].

Intermediate 9
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Ethyl 2-chloro-5-cyclopropylbenzoate
In a schlenck tube, a mixture of ethyl 5-bromo-2-chlorobenzoate (7.60 mmol, 2 g), 2-
cyclopropyl-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (7.59 mmol, 1.3 g), Cs:CO; (18.97
mmol, 6.18 g), PdCl.dppf.CH,Cl; (0.76 mmol, 0.620 g) in dioxane (70 ml) and water (15
ml) was heated for 2 hours at 110°C, under argon atmosphere. The solvent was
evaporated and the mixiure was extract=d between ethyl acetate and water. The crude
mixture was purified by chromatography over SiO: eluting hexane/ethyl acetate mixtures
and affording 1.5 g (yield 92%) of the expected product.

'H NMR (300 MHz, CDCl) § ppm: 0.67-0.71 (t, 3H), 0.97-1.01 (m, 2H), 1.38-1.43

(t, 3H), 1.85-1.91 (m, 1H), 4.36-4.43 (q, 2H), 7.07-7.10 (d, 1H), 7.26-7.32 (m, 1H),

7.49 (s, 1H).

ESI/MS (m/e, %): 225 [(M+1)+, 100].

Intermediate 10
0
™ /’\'I "J\oa
x Ci
Ethyl 2-chloro-5-methylbenzoate '
To a solution of 2-chloro-5-methylbenzoic acid (7.62 mmol, 1.30 g) in ethanol (16 ml),
H,S0; (35 mmol, 1.82 ml) was added and the mixture was refluxed for 20 hours. The
solvent was evaporated and the crude residue was dissolved in water. The solution
neutralised with 6N NaOH aqueous solution and extracted with CHCl;. The organic phase
was evaporated affording 1.46 g (yield 96%) of the expected product.
'H NMR (300 MHz, CDCl3) § ppm: 1.41 (t, 3H), 2.35 (s, 3H), 4.40 (q, 2H), 7.21 (d,
1H), 7.32 (d, 1H), 7.61 (s, TH).
ESIMS (m/e, %): 199 [(M+1)*, 100].

Intermediate 11

2
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tert-Butyl 2-amino-5-methylbenzoate
A. 5-Methyl-2-(2,2,2-trifluoroacetamido)benzoic acid
In three bottle neck round flask, over trifluoroacetic anhydride (283.0 mmol, 40 ml), 2-
amino-5-methylbenzoic acid (39.69 mmol, 6 g) was added in portions at a temperature
between 20°C and 30°C. The mixture was stirred at room temperature for 2 hours and
water was slowly added at a temperature below 30°C cooling the flask externally with ice.
The solid formed was filtered off and dried under vacuum overnight affording 9.51 g (yield
91%).
'H NMR (300 MHz, CDCly) 5 ppm: 2.41 (s, 2H), 7.50-7.53 (d, 1H), 8.01 (s, 1H),
8.57-8.60 (d, 1H), 11.89 (bs, 1H).

B. tert-Butyl 5-methyl-2-(2,2,2-trifluoroacetamido)benzoate
To a solution of 5-methyl-2-(2,2,2-trifluoroacetamido)benzoic acid (20.23 mmol, 5.0 g) in
toluene (40 m!), 1,1-di-tert-butoxy-N,N-dimethylmethanamine (80.92 mmol, 18.40 ml) was
added drop wise. The mixiure was siified at 80°C for & hours’ and the solvent was
evaporated. The crude mixture was purified by chromatography over SiO- eluting with
DCM/MeOH mixtures affording 5.01 g (yield 98%) of the expected product.

'H NMR (300 MHz, CDCl:) & ppm: 1.83 (s, 9H), 2.37 (s, 2H), 7.38-7.41 (d, 1H),

7.81 (s, 1H), 8.51-8.54 (d, 1H), 12.36 (bs, 1H).

ESI/MS (m/e, %): 304 [(M+1)*, 100].

C. tert-Butyl 2-amino-5-methylbenzoate
To a suspension of tert-butyl 5-methyl-2-(2,2,2-trifluoroacetamido)benzoate (19.78 mmol,
6.0 g) in ethanol (19 ml) was cooled with a water-icerd bath. NaBH; (39.57 mmol, 1.50 g)
was added in portions and the mixture was stirred at room temperature for 3 hours. Water
(40 ml) was added slowly and evaporated. The solid was dissolved with CHCI; and
washed with water and brine. The organic phase was evaporated affording 3.73 g (yield
91%) of the expected product.

'H NMR (300 MHz, CDCly) & ppm: 1.59 (s, 9H), 2.23 (s, 3H), 5.52 (bs, 2H), 6.56-

6.59 (d, 1H), 7.05-7.08 (d, 1H), 7.60 (s, 1H).

ESIMS (m/e, %): 208 [(M+1)", 100].

Intermediate 12
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HO. -0
c

2-Chloro-5-cyclopropylbenzoic acid
Obtained (9.6 g, 91% of yield) following the procedure described in Intermediate 8 (step
B) starting with Intermediate 9 (50 mmaol, 16.4 g).

ESI/MS (m/e, %): 197 [(M+1)", 100].

Intermediate 13

LoNw AN
I
~ T

2-(6-Chloropyridin-3-ylamino)-5-methylbenzoic acid
A mixture of 6-chloropyridin-3-amine {11.67 mmol, 1.5 g) and 2-bromo-5-methylbenzoic
acid (23.34 mmol, 5.02 g), Cu (1.17 mmol, 0.1 g), Cu:O (0.58 mmol, 0.1 g) and K-COs
(23.34 mmol, 3.2 g) in 1,2-dimethoxyethane (15 ml) was heated at 130°C for 16 hours,
under argon atmosphere. Water was added and the mixture was filtered through celite.
HC! 2N aqueous solution was added until pH 6 and the solid formed was filtered off. The
crude was purified by chromatography eluting with DCM/MeOH mixtures affording 1.40 g
(yield 46%). '

'H NMR (DMSO-dg) & ppm: 2.24 (s, 3H), 7.16-7.19 (d, 1H), 7.25-7.27 (d, 1H), 7.36-

7.41 (d, 1H), 7.67-7.73 (m, 2H), 8.28 (s, 1H), 9.45 (bs, 1H).

ESI/MS (m/e, %): 263 [(M+1)*, 100].

Intermediate 14

2-(6-Bromopyridin-3-ylamino)-5-cyclopropylbenzoic acid
Obtained (0.680 g, 6% of yield) following the procedure described in Intermediate 13
starting with 6-bromopyridin-3-amine (28.90 mmol, 5 g) and Intermediate 12 (34.68 mmol,
6.82 g).

ESI/MS (m/e, %): 333 [(M+1)*, 100], 335[(M+1)*, 97].
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intermediate 15

tert-Buty! 2-(6-bromopyridin-3-ylamino)-5-methylbenzoate
In a schienck tube, a mixture of tert-butyl 2-amino-5-methylbenzoate (2.89 mmol, 0.600
g), 2-bromo-5-iodopyridine (2.89 mmol, 0.822 g), BINAP (0.29 mmol, 0.096 g), Pd:(dba),
(0.14 mmol, 0.132 g) and NaO'Bu (5.79 mmol, 0.556 g) in toluene (15 ml) was heated at
120°C for 3 hours. Water and ethyl acetate were added to the reaction crude. The
aqueous phase was extracted again with more ethyl acetate. The organic phase was
washed with water and brine, dried, filtered and concentrated in vacuo. The crude mixture
was purified by chromatography (Biotage 40S, Si0., Hexane: Ethyl acetate from 0% to
10%) affording 0.422 g (yield 40%) of the expected product.

H NMR (200 MHz, CDCl;) & ppm: 1.81 (s, 9H), 2.29 (s, 3H), 7.11-7.16 (m, 2H),

7.35-7.43 (m, 2H), 7.73 (s, 1H), 8.28 (s, 1H), 9.44 (s, 1H).

ESI/MS (m/e, %): 363 [(M+1)", 100].

Intermediate 16

s
Ef Ao,
P “~~f‘\ar
tert-Butyl 2-(6-bromo-5-methylpyridin-3-ylamino)-5-methylbenzoate
Obtained following the procedure described in Intermediate 15 starting with Intermediate
11 (3.30 mmol, 0.683 g) and 2-tromo-5-iodo-3-methylpyridine (3.30 mmof, 0.982 q). After
purification 0.552 g (yield 44%) of the expected product were obtained.
'H NMR (200 MHz, CDCls) & ppny; 2.29 (s, 3H), 2.35 (s, 3H), 7.11-7.21 (m, 2H),
7.39 (d, J=1.95 Hz, 1H), 7.73 (s, 1H), 8.14 (d, J=2.73 Hz, 1H), 9.39 (s, 1H).
ESI/MS (m/e, %): 377,379 [(M+1)*, 90].

Intermediate 17
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Methyl 2-(2-chloropyrimidin-5-ylamino)-5-cyclopropylbenzoate

In a schlenck tube, a mixture of methyl 2-amino-5-cyclopropylbenzoate (described in
Intermediate 8 (step A) (26.15 mmol, 5 g), S-bromo-2-chloropyrimidine (26.93 mmol, §.21
g), Xantphos (1.07 mmol, 0.6 g), Pdx(dba); (1.07 mmol, 0.6 g) and Cs-CO.(36.65 mmol,
11.9 g) in dioxane (210 ml) was heated at 100°C overnight. Water and ethyl acetate were
added to the reaction crude. The aqueous phase was extracted again with more ethy!
acetate. The organic phase was washed with water and brine, dried, filtered and
concentrated in vacuo. The crude mixture was purified by reverse chromatography
(Water: MeOH/AcN 1:1 from 0% to 100%) affording 6 g (60% of yield) of the expected
product.

EQI/MS fmla %) 304 T(AM+1)" ¢
ESI/MS (m/e, %) 1 [(M+1)

e sy -~

Intermediate 18

Methy! 2-(6-bromopyridin-3-ylamino)-5-cyclopropylbenzoate
Obtained (0.155 g, 43% of yield) following the procedure described in Intermediate 15
starting with methyl 2-amino-5-cyclopropylbenzoate (described in Intermediate 8 (step A))
(1.05 mmol, 0.200 g), 2-bromo-5-iodopyridine (1.05 mmol, 0.297 g) and Cs:CO; (2.09
mmol, 0.682 g) instead of NaO'Bu.

ESIMS (m/e, %): 347 [(M+1)*, 100], 349 [(M+1)", 97]

Intermediate 19

~1].0_.0
{I 0
Aoy
/VI I,\f,,l\m

F
tert-Butyl 2-(6-chloro-5-fluoropyridin-3-ylamino)-5-methylbenzoate
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Obtained (0.721 g, 51% of yield) following the procedure described in Intermediate 18
starting with Intermediate 11 (2.77 mmol, 0.573 g) and 5-bromo-2-chloro-3-fluarapyridine
(2.77 mmol, 0.582 g).

ESI/MS (m/e, %): 337 [(M+1)", 100], 339 [(M+1)", 32]

Intermediate 20

tert-Butyl 2-(2-bromo-5-chloropyridin-3-ylamino)-5-methylbenzoate
A. tert-Buty! 2-(2-oxide-5-chloropyridin-2-ylamino)-5-methylbenzoate
Obtained (1.36 g, 447 of yield) following the procedure described in Intermediate 17

4 A am s
i

o - s
i (8.54 mmoi, 1.

starting with intermediate 77 §) and 3,5-dichloropyridine 1-oxide (10.25
mmol, 1.68 g).

ESI/MS (m/e, %): 336 [(M+1)*, 100]

B. tert-Butyl 2-(2-bromo-5-chloropyridin-3-ylamino)-5-methylbenzoate
To a solution of tert-Butyl 2-(2-oxide-5-chloropyridin-3-ylamino)-5-methylbenzoate (1.79
mmol, 0.6 g) in DCM (50 ml), POBr3 (4.53 mmol, 1 .300 g) was added in portions. The

midture was refluxed for 2.5 hours. The crude mixture was poured into a mixture of water,

ice and NaHCO4-K5CO3. The aqueous phase was evtracted with ethyl acetate and the
overall organic phase was dried over NaaS0,, filtered and the solvent was removed. The
crude mixture was purified by flash chromatography over SiQ, eluting with hevane/ethyl

acetate mixtures affording 0.070 g (10% of yield) of teri-butyl 2-(2-bromo-5-chloropyridin-
3-ylamino)-5-methylbenzoate (20A) and 0.060 g (9% of yield) of tert-butyl 2-(5-bromo-5-
chloropyridin-3-ylamino)-5-methylbenzoate (20B).

Intermediate 21

Br\(i T

N | o
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A mixture of 5-bromo-2-iodopyrimidine (1.76 mmol, 0.500 g), phenylboronic acid (1.93
mmol, 0.235 g), 2M aqueous solution of K.CO; (4.40 mmol, 2.2 m), Pd(PPh-), (0.18
mmol, 0.203 g) in dioxane (10 ml) was heated at 110°C overnight in a microwave oven.
The solvent was evaporated and the solid residue was extracted between water and ethy!
acetate. The organic phase was evaporated and the crude residue was purified by
chromatography over SiO, eluting with hexane/ethyl acetate mixtures affording 0.329 g
(yield 65%) of the expected product.

ESI/MS (m/e, %): 235 [(M+1), 100], 237 [(M+1)*, 97].

Intermediate 22

A. 5-Bromo-2-(2,6-diflucro-4-me
In a three neck round bottle flask, to a mixture of 1,3-difluoro-5-methoxybenzene (2.39
mmol, 0.98 ml) in THF (40 ml) at -78°C under argon atmosphere, a solution of n-BuLi
(9.13 mmol, 2.65 ml) in THF (2.5M) was added. The mixture was stirred at -78°C for 30
minutes and then it was heated to -50°C. A solution of ZnCl, (9.13 mmol, 18.3 ml) in THF
(0.5M) was added dropwise and the mixture was stirred at this temperature for 20
minutes. A solution of 5-bromo-2-iodopyrimidine (7.02 mmol, 2.0 g) in THF (5 ml) and
Pd(PPhs)s (0.70 mmol, 0.81 g) wer= added respectively and the crude mixture was heated
at 40°C overnight. The solvent was evaporated and the cruds mixture was purified over
Si0;, eluting with mixtures of hexane/ethyl acetate affording 0.89 g (399 of yield) of the
expected product.

ESI/MS (m/e, %): 301 [(M+1)*, 100], 303 [(M+1)*, 97].

B. 4-(5-Bromopyrimidin-2-yl)-3,5-difluorophenol

To a solution of 5-bromo-2-(2,6-difluoro-4-methoxyphenyl)pyrimidine (0.887 g, 2.95 mmol)
in DCM at 0°C, was added dropwise a solution of BBr; (1M in DCM) (22 ml, 22 mmol) and
the reaction mixture was stirred overnight at room temperature. This mixture was then
poured over cold MeOH and solid NaHCOa was added slowly until pH=4-5. The
suspension obtained was filtered and the fillrate evaporated. The solid obtained was

redissolved in ethyl acetate, washed with water and brine, dried and concentrated to give
the desired compound as a white solid (0.817 g, 85% of yield).
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ESIMS (m/e, %): 287 [(M+1)*, 100], 289 [(M+1)*, 97].

Intermediate 23
cl

—-0

5-Bromo-2-(2-chlorophenyl)pyrimidine
Obtained (0.400 g, yield 69%) following the procedure described in Intermediate 21,
starting with 5-bromo-2-iodopyrimidine (2.14 mmol, 0.61 g), 2-chlorophenylboronic acid
(2.37 mmol, 0.37 g).

ESIMS (mle, %): 269 [(M+1)*, 48], 271 [(M+1)", 100], 273 [(M+1)*, 23].

Intermediate 24

BI’\(Q N F
~. :‘5‘1\ /'I;\
N | ~

=
F

In a three neck round bottle flask, to a mixture of 1,2-difluorobenzens (11.59 mmol, 2.14
ml) in THF (45 ml) at -78°C under argon atmosphere, a solution of n-BuLi (7.3 ml) in THF
(2.5M) was added. The mixture was stirred at -78°C for 30 minutes and th=n it was heated
to -50°C. A solution of ZnCl, (11.5 ml) in THF (1M) was added drop wise and the mixture
was stirred at this temperature for 20 minutes. A solution of 5-bromo-2-iodopyrimidine
(10.53 mmol, 3.0 g) in THF (5 ml) and Pd(PPh;), (0.74 mmol, 0.85 g) ware added
respectively and the crude mixture was heated at 40°C overnight. The solvent was
evaporated and the crude mixture was purified by reverse phase chromatography eluting
with a water-MeOH/AcN system affording 1.376 g (yield 49%) of thé expected product.
ESIMS (mle, %): 271 [(M+1)*, 100}, 273 [(M+1)", 98]

Intermediate 25

(0]
\B A 0.
o B~ |, ¥y, "
J Vv

2-(3-Cyclopropoxyphenyl)—4,4,5,5-tetramethyl-1 ,3,2-dioxaborolane

A. 1-Bromo-3-cyclopropoxybenzene
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A mixture of 3-bromophenol (4.80 mmol, 0.83 g), bromocyclopropane (27.71 mmol, 2.22
ml), K.CO; (23.15 mmol, 3.2 g) in DMF (18 ml) was hzat=d at 180°C for 8 hoursin a
microwave oven. Water and diethyl ether were added and the organic phase was
evaporated affording 0.85 g of the expected product.

B. 3-Cyclopropoxyphenylboronic acid
A mixture of 1-bromo-3-cyclopropoxybenzene (1.26 mmol, 0.289 g), 4,4,4',4',5,5,5',5'-
octamethyl-2,2"-bi(1,3,2-dioxaborolane) (2.11 mmol, 0.321 mmof), PdCl.dppf.DCM (0.14
mmol, 0.112 g), KAcO (6.11 mmoL 0.600 g) in a DM3O (3 ml) was heated at 130°C for 45
minutes, under argon atmosphere in a microwave oven. Ethyl acetate was added and
filtered through celite. The organic phase was washed with water and evaporated. The
crude mixture was purified by reverse phase using a water/AcN/MeOH system gradient
affording 0.090 g (yield 23%) of the axpected product.
'H NMR (400 MHz, CDCly) & ppm: 0.8 (m, 4H), 1.3 (s, 12H), 3.8 (m, 1H), 7.1 (dd,
J=7.6, 2.2 Hz, 1H), 7.3 (m, 1H), 7.4 (d, J=7.0 Hz, 1H), 7.5 (d, J=2.0 Hz, 1H).
ESI/MS (m/e, %): 260 [(M+1)*, 100}

Intermediate 26

6-(Benzyloxy)-5-phenylpyridin-3-amine
A. 2-(Benzyloxy)-3-iodo-5-nitropyridine
To a solution of 3-iodo-5-nitropyridin-2-ol (0.011 mol, 3 g) in 30 ml of toluene, 2.5 ml of
(bromomethyl)benzene and 5.1 g of Ag2CO2 was added. The mixture was stirred at 70°C
for 6h. The crude was filtered through Celite and washed with ethyl acetate. The solvent
was evaporated affording 3.6 g (yield 90%) of the expected product.
'H NMR (300 MHz, CDCly)  ppn: 5.56 (s, 2H), 7.33 - 7.46 (m, 3H), 7.46 - 7.54 (m,
2H), 8.84 (d, 1H), 9.03 (d, 1H).

B. 2-(Benzyloxy)-5-nitro-3-phenylpyridine
Obtained (0.2 g, yield 70%) following the procedure described in Intermediate 2 (step A),

starting with 2-(benzyloxy)-3-iodo-5-nitropyridine (1.4 mmol, 0.5 g).
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'H NMR (300 MHz, CDCl;) & ppm: 5.59 (s, 2 H) 7.29 - 7.53 (m, 8 H) 7.54 - 7.72 (m,
2 H) 8.44 (s, 114) 8.24 (m, 1 H).

C. 6-(Benzyloxy)-5-phenylpyridin-3-amine
To a solution of 2-(benzyloxy)-5-nitro-3-phenylpyridine (0.98 mmol, 0.3 g) in 10 mL of
ethanol, 0.1 mL of HCI 35% and 0.27 g of Fe was added. The mixture was heated at 90°C
for 4 hours. The crude was filtered through Celite and washed with ethanol. The solvent
was evaporated, ethyl acetate was added and was washed with NaHCO3 4% aqueous
solution, water and brine. The crude was purified by chromatography eluting with
DCM/MeOH mixtures affording 0.22 g (vield 79%) of expected product.

ESIMS (mle, %): 277 [(M+1)*, 100).

Intermediate 27
OMe

B W
\ N/ W/
5-Bromo-2-(3-methoxyphenyl)pyridine
In a schlenck tube, a mixture of 2,5-dibromopyridine (2.11 mmol, 0.500 g), 3-
methoxyphenylboronic acid (2.11 mmol, 0.321 g), PdCl.dppf.DCM (0.21 mmol, 0.172 g),
Cs:CO; (6.33 mmol, 2.063 g) in a dioxane/water 4:1 mixture (14.5 ml) was heated at
100°C for 14 hours, under argon atmosphere. The solvent was evaporated and the crude
mixture was extracted between water and ethyl acetate. The solid residue was purified by
chromatography over SiO- eluting with hexane/zthyl acetate mixtures affording 5-bromo-
2-(3-methoxyphenyl)pyridine (0242 g, yield 43%%) as major product and 2-bromo-5-(3-
methoxyphenyl)pyridine (0.039 g) as minor product.
5 'H NMR (300 MHz, CDCL): 3.39 (s, 2H), 6.97-7.00 (m, TH), 7.35-7.40 (t, 1H), 7.50-
7.63 (m, 3H), 7.85-7.88 (m, 1H), 8.73 (s, 1H).
ESIMS (mle, %): 264 [(M+1)*, 100], 266 [(M+1)", 97].

Intermediate 28
OEt

-0
Br \ /

5-Bromo-2-(3-ethoxyphenyl)pyridine
Obtained (0.977 g, vield 45%) following the procedure described in Intermediate 27,
starting with 2,5-dibromopyridine (8.44 mmol, 2.0 q), 3-ethoxyphenylboronic acid (8.44

mmol, 1.40 g).
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5 'H NMR (300 MHz, CDCl,): 1.43-1.47 (t, 3H), 4.09-4.16 (g, 2H), 6.96-6.99 (m, 1H),
7.34-7.40 (t, 1H), 7.49-7.54 (m, 2H), 7.60-7.63 (d, 1H), 7.85-7.88 (m, 1H), 8.73 (s, 1H).
ESIMS (mle, %): 278 [(M+1)*, 100}, 280 [(M+1)", 97].

Intermediate 29
OEt

—N
Br \ /

5-Bromo-2-{3-ethoxyphenyl)-3-methyipyridine
Obtainad (1.30 g, yield 37%) following the procedure described in Intermediate 27,
starting with 2,5-dibromo-3-methylpyridine (11.96 mmol, 3.0 g), 3-ethoxyphenylboronis
acid (11.96 mmol, 1.98 g).
3 "H NMR (300 MHz, CDCly): 1.43-1.47 (t, 3H), 2.45 (s, 3H), 4.06-4.13 (q, 2H), 6.92-
6.95 (dd, 1H), 7.05 (s, 1H), 7.09-7.12 (d, 1H), 7.34-7.40 (, 1H), 7.68 (s, 1H), 8.41 (s,
1H).
ESIMS (m/e, %): 292 [(M+1)*, 100], 294 [(M+1)", 97].

Intermediate 30
OEt

=N
Br \ /

5-Bromo-2-(3-ethoxyphenyl)-4-methylpyridine
Obtained (1.14 g, yield 49%5) following the procedure described in Intermediate 27,
starting with 2,5-dibromo-4-methylpyridine (7.97 mmol, 2.0 g), 3-ethoxyphenylboronic acid
(7.97 mmol, 1.32 gl).
3 'H NMR (300 MHz, CDCly): 1.42-1.46 (t, 3H), 2.45 (s, 3H), 4.08-4.15 (q, 2H), 6.94-
6.97 (dd, 1H), 7.32-7.38 (t, 1H), 7.48-7.52 (m, 2H), 7.57 (s, 1H), 8.68 (s, 1H).
ESI/MS (mle, %): 292 [(M+1)*, 100], 294 [(M+1)*, 97].
Intermediate 31

R OEt
—N —

5-Bromo-2-(3-ethoxy-2-fluorophenyl)pyridine

Obtained (1.18 g, yield 47%) following the procedure described in Intermediate 27,
starting with 2,5-dibromopyridine (8.44 mmol, 2.0 g), 3-ethoxy-2-fluorophenylboronic acid
(8.43 mmol, 1.55 g).
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& 'H NMR (300 MHz, CDCly): 1.48 (t, 3H), 4.15 (g, 2H), 7.03 (td, 1H), 7.16 (td, 1H),
7.49 (m, 1H), 7.70 (dd, 1H), 7.88 (dd, 1H), 8.7 (d, 1H).
ESIMS (m/e, %): 296 [(M+1)*, 100].

Intermediate 32
Et
—N
8\ 7

¢
5-Bromo-2-(5-ethoxy-2-fluorophenyl)pyridine
Obtained (1.18 g, yield 47%) following ihe procedure described in Intermediate 27,
starting with 2,5-dibromopyridine (8.44 mmol, 2.0 g), 5-ethoxy-2-fluorophenylboronic acid
(8.43 mmol, 1.55 g). '
5 "H NMR (300 MHz, CDCly): 1.42 (t, 2H), 4.08 (q, 2H), 6080 (m, 1H), 7.07 (td, 1H),
7.51 (m, 1H), 7.72 (dd, 1H), 7.87 (dd, 1H), 8.76 (d, 1H). ‘
ESI/MS (m/e, %): 296 [(M+1)", 100].

Intermediate 33
OMe

=N
Br \ /

5-Bromo-2-(3-methoxyphenyl)-3-methylpyridine
Obtained (1.00 g, yield 23%) following the procedure described in Intermediate 27,
starting with 2,5-dibromo-3-methylpyridine (15.94 mmcl, 4.0 ), 3-methoxyphenylboronic
acid (15.93 mmol, 2.42 g).
& "H NMR (300 MHz, CDCl;): 2.35 (s, 3H), 3.85 (s, 3H), 6.96 (m, 1H), 7.06 (m, 2H),
7.36 (t, 1H), 7.74 (s, 1H), 8.57 (s, TH).
ESIUMS (m/e, %): 278 [(M+1)*, 100].

Intermediate 34
=N —_
N 7\ 7/

F
5-Bromo-2-(2-fluorophenyl)pyridine
Obtained (0.534 g, yield 50%) following the procedure described in Intermediate 27,
starting with 2,5-dibromopyridine (4.22 mmol, 1.0 g), 2-fluorophenylboronic acid (4.22

mmol, 2.42 g).
ESI/MS (m/e, %). 252 [(M+1)*, 100].
Intermediate 35
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=N
F
5-Bromo-2-(2-fluoro-5-isopropoxyphenyl)pyridine
Obtained (0.600 g, yield 45%) following the procedure described in Intermediate 27,
starting with 2,5-dibromopyridine (4.22 mmol, 1.0 g), 2-fluoro5-isopropoxyphenylboronic
acid (4.22 mmol, 0.836 g).
ESIMS (m/e, %): 310 [(M+1)*, 100].
Intermediate 36 |

e

Br \ /

5-B_romo-2-(3-isopropoxyphenyl)—3-methylpyridine
Obtained (0.731 g, yield 45%) following the procedure described in Intermediate 27,
starting with 2,5-dibromopyridine (4.22 mmol, 1.0 g), 2-fluoro5-isopropoxyphenyliboronic
acid (4.22 mmol, 0.836 g).

ESIMS (m/e, %): 306 [(M+1)*, 100].

Intermediate 37

E
=N =

N7 \ v

5-Bromo-3’-fluoro-2,4’-bipyridine
In a schlenck tube, a mixture of 2,5-dibromopyridine (2.11 mmol, 0.500 g), 3-fluoro-4-
(tributylstannyl)pyridine (2.32 mmol, 0.895 g), PdCI.;(PPh;«): (0.21 mmol, 0.148 g), Cul
(0.43 mmol, 0.080 g) in DMF (5 ml) was heated at 130°C for 12 hours, under argon
atmosphere. The solvent was evaporated and the crude mixture was extracted between
water and ethyl acetate. The solid residue was purified by chromatography over SiO-
eluting with DCM/methanol mixtures affording 0.330 g (vield 62%) of the expected
product. _

5 'H NMR (300 MHz, CDCl,): 7.82-7.85 (d, 1H), 7.94-8.02 (m, 2H), 8.54-8.59 (m, 2H),

8.82 (s, 1H). '

ESIMS (mle, %): 253 [(M+1)*, 100].
intermediate 38
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2-(5-Bromopyridin-2-yl)pyrazine
Obtained (0.310 g, yield 60%) following the procedure described in Intermediate KYR
starting with 2,5-dibromopyridine (2.11 mmol, 0.5 g), 2-(tributylstannyl)pyrazine (2.32
mmol, 0.857 g).

5 ESI/MS (m/e, %): 236 [(M+1)*, 100].

Intermediate 39
E
0
Br
\_/

5-Bromo-2-(2-fluorophenyl)pyrimidine
A mixture of 5-bromo-2-iodopyrimidine (2.58 mmol, 0.500 g), 2-fluorophenylboronic acid

10 (3.87 mmol, 0.542 g), 2M aqueous solution of K-CO; (7.76 mmol, 3.9 ml), Pd(PPhs), in
dioxane (12 ml) was heated at 110°C overnight. The solvent was evaporated and the solid
residue was extracted between water and ethyl acetate. The organic phase was
evaporated and the crude residue was purified by chromatography over SiO: eluting with
hexane/ethyl acetate mixtures affording 0.466 g (yield 56%) of the expected product.

15 ESI/MS (mle, %): 253 [(M+1)*, 100}, 255 [(M+1)*, 97].

intermediate 40
OMe

=N

Br
5-Bromo-6-(3-methoxyphenyl)pyridin-3-amine
A mixture of Intermediate 16B (0.84 mmol, 0.257 g), ZnBr: (0.17 mmol, 0.038 g) and Pt/C
20 10% (0.08 mmol, 0.016 g) in ethyl acetate (5 ml) was stirred for 20 hours under hydrogen
atmosphere. The catalyst was filtered off and the solid thoughtfully washed with warm
ethanol. The filtrate was evaporated and the crude was purified by chromatography over
SiO, eluting with DCM/methanal mixtures and affording 0.170 g (yield 73%) of the
expected product.
25 & "H NMR (300 MHz, CDCly): 3.86 (s, 3H), 6.91-6.95 (m, 1H), 7.17 (s, 1H), 7.20-7.23
(d, 1H), 7.31-7.37 (m, 2H), 8.11 (s, 1H).
ESI/MS (m/e, %): 279 [(M+1)", 100], 281 [(M+1)*, 100].

Intermediate 41

CF3
=N

HNTN\/

30 5-Methyl-6-‘(3-(triﬂuoromethoxy)phenyl)pyridin-3-amine
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A. 3-Methy|-5-nitro-2-(3-(triﬂuoromethoxy)phenyl)pyridine
Obtained (1.25 g, vield 91%) following the procedurs desé:ribed in Intermediate 27,
stating  with  2-bromo-3-methyl-5-nitropyridine (461 mmol, 10 g9), 3
(trifluoromethoxy)phenyl boronic acid (4.61 mmol, 0.95 g).

ESI/MS (m/e, %): 299 [(M+1)*, 100].

B. 5-Methyl-6-(3-(triﬂuoromethoxy)phenyl)pyridin-3-amine
Obtained (0.890 g, yield 79%) following the procedure described in Intermediate 7
(process 2) (step D), starting with 3-methyl-5-nitro-2-(3-(triﬂuoromethoxy)phenyl)pyridine
(4.19 mmol, 1.25 g).

5 '"H NMR (200 MHz, CDCly): 2.29 (s, 3H), 6.89 (s, 1H), 7.19 (s, 1H), 7.36 (m, 1RH), 7.43

(d, 2H), 8.02 (s, 1H).

Intermediate 42.
OMe

=N

>

5-Cyclopropyl-8-(3-methoxyphenyl)pyridin-3-amine
Obtained (0.1 g, yield 68%) following the procedure described in Intermediate 27, starting
with 5-bromo-6-(3-methoxyphenyl)pyridin-3-amine (Intermediate 40) (0.61 mmol, 0.172 g),
2-cyclopropyl-4,4,5,5-tetramethy!-1 ,3,2-dioxaboroléne (0.68 mmol, 0.123 mi).
5 "H NMR (300 MHz, CDCl5): 0.85-0.69 (m, 2H), 0.91-0-95 (m, 2H), 3.61-3.66 (m, 1H),
3.85 (s, 3H), 6.55 (s, 1H), 6.88-5.92 (dd, 1H), 7.15-7.21 (m, 2H), 7.30-7.35 (4, 1H), 7.98
(s, TH).
ESIMS (m/e, %): 241 [(M+1)*, 100].

Intermediate 43

I

HNT\/

6-(3-Isopropoxyphenyl)—5-methylpyridin-3-amine

A. 2-(3-isopropoxyphenyl)—3-methyl-5-nitropyridine
Obtained (1.03 g, yield 82%) following the procedure deseribed in Intermediate 27,
starting with 2-bromo-2-methyl-5-nitropyridine (4.61 mmol, 1.0 g), 3-
isopropoxyphenylboronic acid (4.61 mmol, 0.83 g).
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& 'H NMR (300 MHz, CDCls): 1.39 (s, 6H), 2.53 (s, 3H), 4.61-4.65 (m, 1H), 7.00-7.03

(d, 1H), 7.08-7.12 (m, 2H), 7.28-7.43 (1, 1H), 8.40 (s, 1H), 9.34 (s, 1H).

ESI/MS (m/e, %): 273 [(M+1)*, 100].

B. 6-(3-Isopropoxyphenyl)-5-methylpyridin-3-amine

Obtained (0.660 g, yield 72%) following the procedure described in Intermediate 7
(process 2) (step D), starting with 2-(3-isopropoxyphenyl)-3-methyl-5-nitropyridine (3.78
mmol, 1.03 g). A

3 "H NMR (300 MHz, CDCls): 1.34 (s, BH), 2.29 (s, 3H), 3.66 (s, 2H), 4.57-4.63 (m,

1H), 6.86-6.90 (m, 2H), 7.01-7.04 (m, 2H), 7.26-7.32 (m, 1H), 8.02 (s, 1H).

ESI/MS (mle, %): 243 [(M+1)*, 100].
Intermediate 44

NH,

HN"N\_7/

3-(5-Amino-3-methyipyridin-2-yl)benzamide
A. 3-(3-Methyl-5-nitropyridin-2-yl)benzamide

Obtained (0.225 g, yield 95%) following the procedure described in Intermediate 27,
starting with 2-bromo-3-methyl-5-nitropyridine (0.92 mmol, 0.200 g), 3-carbamoylphenyl
boronic acid (0.92 mmol, 0.152 g).

ESI/MS (m/e, %): 258 [(M+1)*, 100).

B. 3-(5-Amino-3-methylpyridin-2-yl)benzamide

Obtained (0.135 g, yield 657%%) following the procedure described in Intermediate 7
(process 2) (step D), starting with 3-(3-methyl-5-nitropyridin-2-yl)benzamide (0.913 mmol,
0.235 g).

ESIMS (mle, %): 228 [(M+1)*, 100].

Intermediate 45
OMe

——N F——
w— )

CF3

' 6-(3-Methoxyphenyl)-5-(trifluoromethyl)pyridin-3-amine

Obtained (0.077 g, yield 28%) following the procedure described in Intermediate 27,
starting with Intermediate 60 (1.02 mmol, 0.200 g), 3-methoxyphenylboronic acid (1.22

mmol, 0.185 g) in the microwave oven for 60 minutes.
5 "H NMR (300 MHz, CDCl,): 3.85 (s, 3H), 6.94-7.06 (m, 2H), 7.27-7.36 (m, 2H), 8.28&-
8.29 (m, 2H).
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ESIMS (m/e, %): 269 [(M+1)*, 100).

Intermediate 46

Me
=N

PN\ 7/
F
6-(2-Fluoro-5-methoxyphenyl)-4-methylpyridin-3-amine
Obtained (1.225 g, yield 769%%) following the procedure described in Intermediate 27,
starting with 6-chloro-4-methylpyridin-3-amine (7.01 mmol, 1.000 g), 2-fluoro-5-
methoxyphenylboronic acid (7.01 mmol, 1.191 g).
ESIMS (mle, %): 233 [(M+1), 100].
Intermediate 47

Ha \—/

3-{5-Amino-3-metnyipyridin-2-yi)-N,N-dimeithyibenzamide
A. N,N-Dimethyl-3-(3-methyl-5-nitropyridin-2-yl)benzamide
Obtainzd (0.620 g, yield 9495) following the procedure described in Intermediate 27,
starting with 2-bromo-3-methyl-5-nitropyridine (2.30 mmol, 0.500 g), 3-(dimethyl-
carbamoyl)phenylboronic acid (2.33 mmol, 0.450 g).
ESI/MS (m/2, %): 286 [(M+1)*, 100].
B. 3-(5-amino-3-methylpyridin-2-y|)-N,N-dimethyIbenzamide
Oblained (0.440 g, yield 7595) following the procedure described in Intermediate 7
(process 2) (step D), starting with N,N-dimethyl-3-(3-methyl-5-nitropyridin-2-yl)benzamide
(2.30 mmol, 0.657 g).
5 *H NMR (CDCIy): 2.28 (s, 3H), 3.01 (s, 3H), 3.11 (s, 3H), 3.70 (s, 2H), 6.90 (s, 1H),
7.37-7.53 (m, 4H), 8.02 (s, 1H).
ESIMS (m/e, %): 256 [(M+1)*, 100).

Intemediate 48
OMe
—N —

6-(3-Methoxyphenyl)_-s-methylpyridin-3-amine

A. 2-(3-Methoxyphenyl)-3-methyl-5-nitropyridine
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Obtained (2.43 g, yield 72%) following the procedure described in Intermediate 27,
starting with  2-bromo-3-methyl-5-nitropyridine  (13.82 mmol, 3.0 g), 3-
methoxyphenylboronic acid (13.82 mmol, 2.10 g).

& 'H NMR (200 MHz, CDCl,): 2.51 (s, 3 H), 3.87 (s, 3H), 6.93-7.20 (m, 3H), 7.31 -

7.52 (m, 1 H), 8.39 (d, J=1.95 Hz, 1 H), 9.33 (d, J=3.12 Hz, 1 H).

ESI/MS (m/e, %): 245 [(M+1)*, 95].

B. 6-(3-Methoxyphenyl)-5-methylpyridin-3-amine

-

Obtained (2.12 g, yield 100%) following the procedure described in Intermediate 7

(process 2) (step D), starting with 2-(3-methoxyphenyl)-3-methyl-5-nitropyridine (9.83

mmol, 2.40 g).
& '"H NMR (200 MHz=, CDCly): 2.29 (s, 3H), 3.50 - 3.77 (m, 2H), 3.84 (s, 3H), 6.89 (d,
J=2.73 Hz, 2H), 6.94 - 7.13 (m, 2H), 7.17 - 7.44 (m, 1H), 8.02 (d, J=2.34 Hz, 1H).
ESI/MS (m/e, %): 215 [(M+1)*, 95).

Intermediate 49
cl,

. =N
6-(2-Chlorophenyl)pyridin-3-amine

Obtained (0.900 g, yizld 76%) following the procedure described in Intermediate 2
starting with 5-bromopyridin-2-amine (5.78 mmol, 1.0 g), 2-chlorophenylboronic acid (5.94

-
L]

mmol, 1.08 g).
5 'H NMR {200 MHz, CDCls): 3.80 (s, 2H), 7.03-7.07 (d, 1H), 7.27-7.34 (m, 2H), 7.43-
7.49 (m, 2H), 7.56-7.59 (d, 1H), 8.20 (s, 1H).
ESI/MS (m/e, %): 205 [(M+1)*, 100]. ‘

Intermediate 50
F
—N
HoN \ /

6-{2-Fluorophenyl)pyridin-3-amine
Obtained (0.210 g, yield 31%) following the procedure described in Intermediate 39,
starting with 6-chloropyridin-3-amine (3.50 mmol, 0.45 g), 2-fluorophenylboronic acid (6.94
mmol, 0.97 g).

ESI/MS (mle, %): 189 [(M+1)*, 100].
Intermediate 51

9
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6-(2,6-Difluorophenyl)pyridin-3-amine
In a three neck round bottle flask, to a mixture of 1,3-difluorobenzene (23.24 mmol, 2.29
ml) in THF (30 ml) at -78°C under argon atmosphere, a solution of n-BulLi (10.2 ml) in THF
(2.5M) was added. The mixture was stirred at -78°C for 30 minutes and then it was heated
to -50°C. A solution of ZnCl, (61 ml) in THF (0.5M) was added drop wise and the mixture
was stirred at this temperature for 20 minutes. A solution of 6-bromopyridin-3-amine
(11.56 mmol, 2.0 g) in THF (20 mi) and Pd(PPhs), (1.16 mmol, 1.3 g) were added
respectively and the crude mixture was heated at 40°C overnight. The solvent was
evaporated and the crude mixture was purified by reverse phase chromatography eluting
with a water-MeOH/AcN system affording 0.72 g (yield 30%) of the expected product.

& 'TH NMR (200 MHz, CDCl3): 3.83 (s, 2H), 6.95-7.00 (m, 2H), 7.06-7.09 (d, 1H), 7.23-

7.32 (m, 2H), 8.24 (s, 1H).

ESIMS (m/e, %): 207 [(M+1)*, 100].
Intermediate 52

6-(2-(Trifluoromethyl)phenyl)pyridin-3-amine
Obtained (2.05 g, yield 59%) following the procedure described in Intermediate 27,
starting with 6-bromopyridin-3-amine, 2-(trifluoromethyl)phenylboronic acid.
ESI/MS (mle, %): 238 [(M+1)", 100].
Intermediate 53

o
12N /\l /U\OMe

N Sww,

Methy! 2-amino-5-ﬂu6robenzoate

A solution of 2-amino-5-fluorobenzoic acid (9.29 mmol, 1.440 g) in a mixture of HCI//MeOH
(3N, 30 ml) was heated at 100°C overnight. The solvent was evaporated and the crude
mixture was extracted between DCM and K-CO; saturated aqueous solution. The organic
phase was evaporated and the crude mixture was purified by chromatography over SiO-
with hexanefethyl acetate mixtures affording 0.550 g (yield 42%) of the expected product.

%0
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5 'H NMR (200 MHz, CDCls): 3.9 (s, 3H), 5.6 (s, 2H), 6.6 (dd, J=9.0, 4.7 Hz, 1H), 7.0
(m, 1H), 7.5 (dd, J=9.8, 3.1 Hz, 1H).
ESI/MS (m/e, %). 170 [(M+1)*, 100].

Intermediate 54

Ethyl 2-aminobenzoate
To a solution of 2-amincbenzoic acid (7.29 mmol, 1.0 g) in ethanol (20 ml), H.SO, (45
mmol, 2.5 ml) was added and the mixture was refluxed for 20 hours. The solvent was

evaporated and the crude residue was dissolved in water. The solution neutralised with

%L

6N NaOH aqueous solution and extracted with CHCI,. The organic phase was evaporated

affording 0.939 g (yield 78%) of the expected product.

& 'H NMR (300 MHz, CDCl,): 1.38 (t, 3H), 4.33 (g, 2H), 5.74 (s, 2H), 6.61-6.66 (m, 2H),

7.26 (t, 1H), 7.88 (d. 1H).
Intermediate 55

Ethyl 2-amino-5-methylbenzoate
Obtained (5.83 g, yield 88%) following the procedure described in Intermediate &4,
starting with 2-amino-5-methylbenzoic acid (151.16 mmol, 5.58 g).

5 "H NMR (300 MHz, CDCl;): 1.38 (t, 3H), 2.23 (s, 3H), 4.33 (q, 2H), 5.55 (s, 2H), 6.5

(d, 1H), 7.09 (dd, 1H), 7.67 (d, 1H).
ESIMS (m/e, %): 180 [(M+1)*, 100].

Intermediate 56
o)
(le
x NH,

Ethyl 2-amino-6-methylbenzoate

9

Obtained (0.342 g, yield 129%) following the procedure described in Intermzdiate 55,

starting with 2-amino-6-methylbenzoic acid (13.23 mmol, 2 g).
5 "H NMR (300 MHz, CDCls): 1.37-1.42 (t, 3H), 2.44 (s, 3H), 4.33-4.41 (q, 2H), 5.08
(bs, 2H), 6.52-6.54 (m, 2H), 7.05-7.10 (t, 1H).
ESI/MS (m/e, %): 180 [(M+1)*, 100].
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Intermediate 57

A\ P /ﬁ\
- I OMe
NN,

Methyl 2-amino-5-cyclopropylbenzoate
In a schlenck tube, a mixture of methyl 2-amino-5-bromobenzoate (43.47 mmol, 10 g),
cyclopropylboronic acid (112.92 mmol, 9.700 g), K3P0.1 (144.16 mmol, 30.6 g), Pd (AcO).
(3.47 mmol, 0.780 g), P(Cy)s (7.85 mmol, 2.2 g) in toluene (170 ml) and water (10 ml) was
heated for 2 hours at 100°C, under nitrogen atmosphere. The reaction mixture was filtered
through celite and th= organic phase was separated and evaporated affording 7.34 g
(vield 77%) of the expected product. ' _
& "H NMR (300 MHz, CDCl;): 0.48 - 0.66 (m, 2H) 0.75 - 0.95 (m, 2H), 1.80 (s, 1H), 3.86
(s, 3H), 5.56 (s, 2H), 6.59 (d, J=8.50 Hz, 1H), 7.03 (dd, J=8.50, 2.15 Hz, 1H), 7.60 (s,
1H).
ESI/MS (m/e, %): 192 [(M+1)*, 87].

Intermediate 58.

tert-Butyl 2-amino-3,5-dimethylbenzoate
A. 3,5-Dimethyl-2-(2,2,2-trifluoroacetamido)benzoic acid
Obtained (3.44 g, yield 72%%) following the procedure described in Intermecliate 11 (step
A\) starting with 2-amino-3,5-dimethylbenzoic acid (18.16 mmol, 3g).
& '"H NMR (200 MHz, DMSO-d;): 2.16 (s, 3H), 2.33 (s, 3H), 7.26 (d, J/=1.95 Hz, 1H),
7.54 (d, J=1.95 Hz, 1H), 10.87 (s, 1H) 12.98 (s, 1H). |
ESUMS (m/e, %): 262 [(M+1)*, 100].
B. tert-Butyl 3,5-dimethyl-2-(2,2,2-trifluoroacetamido)benzoate
Obtained (2.10 g, yield 50%) following the procedure described in Intzrmediate 11 (step
B) starting with 3,5-dimethyl-2-(2,2,2-trifluoroacetamido)benzoic acid (13.17 mmal, 3.44
g).
& "H NMR (200 MHz, DMSO-ds): 1.47 (s, 9H), 2.16 (s, 3H), 2.32 (s, 3H), 7.24 (d,
J=1.95 Hz,1H), 7.41 (d, J=1.95 Hz, 1H), 10.93 (s, 1H). "
ESI/MS (m/e, %): 318 [(M+1)", 100).
C. tert-Butyl 2-amino-3,5-dimethylbenzoate
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Obtained (1.37 g, yield 83%) following the procedure described in Intermediate 11 (step
C) starting with tert-butyl 3,5-dimethyl-2-(2,2,2-trifluoroacetamido)henzoate (6.82 mmol,
2.10 g).

5 "H NMR (200 MHz, CDCly): 1.53 (s, SH) 2.07 (s, 3H), 2.13 (s, 3H), 6.24 (s, 2H), 7.00

(s, 1H), 7.37 (s, 1H).

ESI/MS (mfe, %): 222 [(M+1)*, 83].

Intermediate 59.
o
FaC. ;4\.| "J\OEt
Ethyl 2-amino-5-(trifluoromethyl)benzoate
A. Tert-butyl 4-(trifluoromethyl)phenylcarbamate
A mixture of 4-trifluoromethylaniline (40 mmol, 5 ml), di-tert-butylcarbonat= (40 mrmol, 8.7
g), 1N solution of aqueous NaOH (20 ml) in THF (20 ml) was stirred at room temperature

for 12 hours. di-teri-butylcarbonate (20 mmol, 4.2 @), 1N solution of agueous NaOH (20

'ml) were added and the mixture was stirred at room temperature for 24 hours. The solvent

was evaporated and EtOAc was added. The solution was washed with 2N HC! aqueous
solution and brine and then evaporated. The crude mixture was purified by
chromatography over SiO2 eluting with hexane/EtOAc mixtures and affording 9.3 g (yield
90%) of the expected product. '

& "H NMR (300 MHz, DMSO-d;): 1.46 (s, 9H), 7.69-7.72 (d, 1H), 8.22 (s, 1H), 8.35-6.38

(d, 1H).

ESI/MS (m/e, %): 263 [(M+1)*, 100].

B. 2-(tert-butoxycarbonylamino)-5~(trifluoromethyl)benzoic acid

In at threé round bottle neck flask, a mixture of tert-butyl 4-(trifluoromethyl)phenyl-
carbamate (11.5 mmol, 3.0 g) and TMDEA (34.4 mmol, 5.2 ml) in anhydrous ethyl ether
(70 ml) was cooled at -78°C. A solution of n-BuLi 2.5M (34.4 mmol, 13.8 ml} in hexanes
was slowly added over 20 minutes at -65°C. After 10 minutes at -78°C, the mivture was
heated at -10°C and stirred for 2 hours. The solution was cooled to -78°C and dried CO;
was bubbled for 1 hour and then heated to room temperature. Saturated NH.CI équeous
solution (35 ml) was added and extracted with diethyl ether. The organic phase was
evaporated and the crude mixture was purified by SiO, eluting with DCM/MeOH mixtures
affording 2.2 g (yield 85%) of the expected product.

& 'H MMR (300 MHz, CDCls): 1.52 (s, 9H), 3.54 (s, 1H), 7.73-7.76 (m, 1H), 8.35 (s,

1H), 8.57-8.61 (m, 1H), 10.30 (bs, 1H).
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ESI/MS (m/e, %): 306 [(M+1)*, 100].
C. Ethyl 2-amino-5-(trifluoromethyl)benzoate

A mixture of 2-(tert-butoxycarbonylamino)-5-(trifluoromethyl)benzoic acid (7.21 mmol, 2.2
g), H:S0, (36 mmol, 1.92 mi) in ethanol (25 mi) was stirred at 100°C for 16 hours. The
solvent was evaporated, water was added, pH was taken to 6 and extracted with CHCl,.
The crude mixture was purified by chromatcgraphy over SiO: eluting with DCM/MeOH
mixtures and affording 0.69 g (yield 41%5) of the expected product.

5 'H NMR (300 MHz, CDCls): 1.38-1.43 (t, 23H), 4.32-4.39 (q, 2H), £.10 (bs, 2H), 6.68-

6.71 (d, 1H), 6.44-6.47 (d, 1H), 8.14 (s, 1H).

ESI/MS (m/e, %): 234 [(M+1)*, 100].

Intermediate 60
HaN.

N
7>
CF,
6-Chloro-5-(trifluoromethyl)pyridin-3-amine

A. 2-Chloro-3-iodo-5-nitropyridine
A mixture of 3-iodo-5-nitropyridin-2-ol (37.60 mmol, 10 g), POCl, (86.47 mmol, 7.94 ml)
and PCl; (48.87 mmcl, 10.2 g) was heated at 140°C for 45 minutes under argon
atmosphere. The mixture was cooled at room temperature, poured slowly over iced-water
and extracted with dichloromethane. The organic phase was washed with water, NaHC O,
aqueous solution and brine. The salvant was evaporated and the crude mixture was
purified by chromatography over SiO; eluting hexane/DCM mixtures affording 7.32 g (yield
69%) of the expected product.

5 '"H NMR (300 MHz, CDCl5): 8.90 (s, 1H), 9.19 (s, 1H).

B. 2-Chloro-5-nitro-3-(trifluoromethyl)pyridine
In a schlenk tube, a mixture of 2-chloro-3-iodo-5-nitropyridine (17.58 mmol, 5.00 g),
methyl 2,2-difluoro-2-(flucrosulfonyt)acetate (8.79 mmol, 1.12 mi) and Cul (2.64 mmol, 0.5
g) in DMF (30 ml) was heated at 70°C for 3 hours under argon atmosphere. Methyl 2,2-
difluoro-2-(flucrosulfonyl)acetate (4.40 mmol, 0.6 ml) was added and the mixture was
heated at 70°C for 16 hours. The solvent was evaporated and the crude mixtur2 was
evtracted between ethyl acetate and water. The crude mixture was purified by
chromatography over SiO; eluting with hexane/DCM mixtures affording 1.19 g (vield 30%)
of the expected product. |

5 'H NMR (300 MHz, CDCl): 8.82 (s, 1H), 9.41 (s, 1H).
C. 6-Chloro-5-{trifluoromethyl)pyridin-3-amine
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A mixture of 2-chloro-5-nitro-3-(trifluoromethyl)pyridine (5.25 mmol, 1.19 @), ZnBrz (1.05
mmol, 0.200 g) and 5% Pt @ (1.58 mmol, 0.31 g) in ethyl acetate (50 ml) was stirred for
20 hours under hydrogen atmosphere. The catalyst was filtered off and the solid was
washed with warmed ethanol. The solvent was evaporated affording the expected product
(0.95 g, yield 92%).

5 *H NMR (300 MHz, DMSO-d;): 5.59 (bs, 1H), 7.37 (s, TH), 7.92 (s, 1H).
Intermediate 61

tert-Butyl 2,5-dichlorobenzoate
Obtained (1.64 g, yield 61%) following the procedure described in Intermediate 11 (step B
starting with 2,5-dichlorobenzoic acid (10.5 mmal, 2.0 g).
& "H NMR (200 MHz, CDCly): 1.6 (s, 12H), 7.3 (m, 2H), 7.7 (m, 1H).
ESIMS (mle, %): 247 [(M+1)*, 100], 249 [(M+1)*, 64].
Intermediate 62

tert-Butyl 2-iodo-3-methylbenzoate

Obtained (1.05 g, yield 86%) following the procedure described in Intermediate 61 starting

with 2-iodo-3-methylbenzoic acid (3.832 mmol, 1.0 @).

5 "H NMR (200 MHz, DMSO-d;): 1.49-1.62 (m, 9H), 2.43 (s, 3H), 7.06-7.53 (m, 3H).
ESI/MS (m/e, %): 319 [(M+1)*, 100].

Intermediate 63

94

Br

tert-Butyl 2-bromo-3-fluorobenzoate
Obtained (1.39 g, yield 49%4) following the procadure described in Intermediate €1 starting
with 2-bromo-3-fluorobenzoic acid (10.36 mmol, 2.27 g).

Gs
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ESIMS (m/e, %): 275 [(M+1)*, 100), 277 [(M+1)*, 97].

{intermediate 64

5 Ethyl 2-(6-bromo-5-methylpyridin-3-ylamino)-5-methylbenzoate
Obtainzd (0.050 g, yield 25%) following the procedure described in Intermediate 16
starting with ethyl 2-amino-5-methylbenzoate (0.56 mmol, 0.100 g) and 2-bromo-5-iodo-3-
methylpyridine (1.0 mmol, 0.166 g).
ESIMS (m/e, %): 349 [(M+1)*, 100}, 351 [(M+1)", 100].
10 Intermediate 65

OH ‘
Yho
P 2 NG /\\)N
~ | | e
c/C 'T T"v"'L\Br

2-(6-Bromopyridin-3-ylamino)-5-chlorobenzoic acid
. A mixture of 6-bromopyridin-3-amine (27.27 mmol, 4.70 @), 2,5-dichlorobznzoic acid

15  (54.34 mmol, 10.38 g), Cu (2.71 mmol, 0.2 g), Cu:O (1.36 mmol, 0.2 g) and K-COs (54.27
mmol, 7.5 g) in 1,2-dimethoxiethane (40 ml) was hzated in a microwave: oven at 130°C for
14 hours, under nitrog=n atmosphere. Water was added and the mixture was filtered
through celite and extracted with AcOEL. The organic phase was washed with saturated
K.CO, aqueous solution and brine. The solvent was evaporated to afford 3.08 g (vield

20 31%) of the expected product.

ESIMS (m/e, %): 327 [(M+1)", 77], 329 [(M+1)", 100}, 331 [(M+1)*, 24].

Os__OH
; 4
Ny
1

o’ e ‘Tl\ar

2-(6-bromo-5-methy|pyridin-3-ylamino)-5-ch|orobenzoic acid

Intermediate 66

25
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Obtained (0.51 g, yield 24%) following the procedure described in |nterfnediate 13 starting
with 6-bromo-5-methylpyridin-3-amine (5.35 mmol, 1.0 g) and 2 5-dichlorobenzoic acid
(10.68 mmol, 2.04 g).

ESI/MS (m/e, %): 341 [(M+1)*, 77], 243 [(M+1)", 100], 345 [(M+1)", 24].
Intermediate 67

2-(6-Bromo-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.51 g, yield 20%) following the procedure described in Intermediate 13 starting
with 6-bromo-5-methylpyridin-3-amine (7.70 mmol, 1.44 g) and 2-chloro-5-methylbanzoic
acid (15.36 mmol, 2.62 g).

ESUMS (m/e, %): 321 [(M+1)", 100], 323 [(M+1)", 97].

Intermediate 68
‘ Os_ _OH
Ne_ o~
N Ay
J ET/*B,

2-(6-Bromo-5-methylpyridin-3-ylamino)benzoic acid
Obtained (0.17 g, yield 14%) following the procedure described in Intermediate 13 starting
with 6-bromo-5-methylpyridin-3-amine (2.70 mmol, 0.5 g) and 2-bromohenzoic acid (4.03
mmol, 0.81 g).

ESIMS (mle, %): 307 [(M+1)*, 100], 309 [(M+1)*, 97].

Intermediate 69

2-(2-Cyclopropoxyphenyl)-4,4,5,5-tetramethyl-1 ,3,2-dioxaborolane

A. 1-Bromo-2-cyclopropoxybenzene

Obtained (1.86 g, yield 75%:) following the procedure described in Intermediate 25 (step
A) starting with 2-bromophenol (9.25 mmol, 1.60 a).
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B. 2-Cyc|opropoxyphenylbordnic acid
Obtained (0.245 g, yield 14%) following the procedure described in Intermediate 25 (step
B) starting with 1-bromo-2-cyclopropoxybenzene (6.90 mmol, 1.86 g).
'"H NMR (200 MHz, CDCl;) 5 ppm 0.8 (m, 4 H) 1.3 (s, 12 H) 3.8 (none, 2 H) 3.8 (m,
5 1H)6.9(m, 1H)7.2(d, J=9.0Hz, 1H) 7.4 (m, 1H) 7.6 (m, 1 H)
ESIMS (m/e, %): 261 [(M+1)*, 100]

Intermediate 70

=N
10 6-phenylpyridin-3-amine

Obtained (71% yield) following the procedure described in Intermediate 39, starting with 6-
bromopyridin-3-amine and phenylboronic acid.
ESI/MS (m/e, %): 171 [(M+1)*, 100].

15 Intermediate 71
F

=N —
N\ N\

F

3',5'-difluoro-2,4'-bipyridin-5-amine
Obtained (50% yield) following the procedure described in 2xample 34 (step A), starting
with B-bromaopyridin-3-amine and 3,5-difluoro-4-(tributylstannyl)pyridine.

20 ESI/MS (m/e, %): 208 [(M+1)*, 100].

Intermediate 72

25 2-bromo-5-cyclopropyl-3-fluorobenzoic acid
A. 3-cyclopropyl-5-fluorabenzoic acid
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Obtained (16% yield) following the procedure dascribed in intermediate 8 (step A), starting
from 3-chloro-5-fluorobenzoic acid.
ESI/MS (m/e, %): 179 [(M-1)", 100].

.B. 2-bromo-5-cyclopropyl-3-fluorobenzoic acid

To a solution of TMDA (1.3ml, 8.61mmol) in dry THF (9 mL) under inert atmosphere at -
65°C, a 1.4M solution of sec-BuLi (8ml, 11.20mmol) was added dropwise. Then a solution
of 3-cyclopropyl-5-flucrobenzoic acid (0.69g, 3.83mmol) in dry THF (3 mL) was added
dropwise and stirred for 1h. Then a solution of 1,2-dibromotetrachloroethane (59,
15.48mmol) in dry THF (11 mL) was added dropwise for 1h and stirred for additional
20min. A white suspension was obtained. The cooling bath was removed and at -20°C
water (30 mL) and diethyl ether (30 mL) were added. The organic layer was separated
and the aqueous phase was acidified (until pH:1) using a 2N aqueous solution of HCI (13
mL needed) and extracted with diethyl ether. The organic phase was washed with water
and brine, dried, filtered and cancentrated in vacuo to afford a mixture 1:1 of the expected
compound and starting material (38% yield), which was used without further purification
ESI/MS (mle, %): 257 [(M-1), 100], 259 [(M-1)", 97].

No s
o g7 N
UJ

2-methyl-5-(3-(4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)phenyl)-1,3,4-oxadiazole
A. Ethyl 3-iodobenzoate ‘
Obtained (v5% vyield) following the procedure deseribed in intermediate 10, starting from

Intermediate 73

3-iodobenzoic acid.
ESI/MS (m/e, %): 277 [(M+1)*, 100]

B. 3-iodobenzohydrazide
In a schlenck tube, a mixture of ethyl 3-iodobenzoate (1.80g, .52mmol) and hidrazine

hydrate (3.18ml, 65.2mmol) in ethanol (25ml) was heated at 80°C overnight. The solvent
was evaporated and the crude redissolved in DCM and washed with water and brine. The
organic layer was dried, filtered and concentrated under vacuum to give the title
compound as a white solid (8% vyield).

ESI/MS (m/e, %): 263 [(M+1)", 100]
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C. 2-(3-iodophenyl)-5-methyl-1,3,4-oxadiazole

In a schlenck tube, a mixture of 3-iodobenzohydrazide (510mg, 1.95mmol) and 1,1,1-
triethoxyethane (1.14ml, 6.23mmol) in acetic acid (15ml) was heated at 150°C for 3h. The
solvent was evaporated and the crude redissolved in ethyl acetate and washed with 4%

solution of NaHCO;, water and brine. The organic layer was dried, filtered and
concentrated under vacuum to give the title compound as a white solid (92% yield).
ESI/MS (m/e, %) 287 [(M+1)*, 100]
D. 2-methyl-5-(3-(4,4,5,5-tetramethyl-1,3,2-dioxabnrolan-2-yl)phenyl)-1 ,3,4-oxadiazole
Obtained (6224 yield) following the procedure described in Intermediate 25 (step B)
starting with 2-(3-iodophenyl)-5-methyl-1,3 4-oxadiazole.
 1H NMR (300 MHz, CDCl3) 5 ppm 1.4 (s, 12 H) 2.6 (s, 3 H) 7.5 (t, J=7.7 Hz, 1 H)
8.0 (t, J=7.4Hz, 1 H)82(m, 1H) 84 (s, 1H)

Intermediate 74
F

BI’\(\N FLF
P

N

5-bromo-2-(2-(trifluoromethyl)phenyl)pyrimidine

Obtained (52% yield) following the procedure described in Intzrmediate 21, starting with 5-
bromo-2-iodopyrimidine and 2-(trifluoromethyl)phenylboronic acid.
ESI/MS (m/e, %): 303 [(M+1)*, 100}, 305[(M+1)*, 971.

EXAMPLES

Example 1

HO (0]
(T 0
o
V/ N O
s

5-cyclopropyl-2-(2-phenylpyrimidin-s-ylamino)benzoic acid

In a schlenck tube, a mixture of Intermediate 8 (0.20g, 1.15mmol), Intermediate 21 (0.30,
1.15mmol), potassium carbonate (1.72 mmol, 0.238 g), Cu:O (0.06 mmol, 0.008 g) and
Cu (0.11 mmol, 0.007 g) in DME (5 ml) was hzated at 130°C overnight, under argon
atmosphere. The solvent was evaporated and the crude mixture was purified over SiO»

40
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eluting with CH,Cl./ MeOH mixtures affording 0.120 g (57% of yield) of the expected
compound.
'H NMR (400 MHz, DMSO-dG) Sppm06(s,2H)0.9(m, 2H)1.9(m, 1 H)7.2(d,
J=8.6Hz, 1H)7.3(d, J=8.2Hz, 1H)7.5(m,2H) 7.7 (m, 1 H) 8.3 (d, J=7.0 Hz, 2
H) 8.5 (m, 1 H) 8.8 (s, 2H) 9.4 (s, 1 H) 13.3 (m, 1 H).
ESI/MS (m/e, %): 332 [(M+1)*, 100]

Example 2

H
SN~
lv/J U~N¢’J\

2-(6-CycIopropyl-5-methylpyridin-3-ylamino)—5-méthylbenzoic acid
A. tert-Buty! 2-(6-cyclopropyl-5-methylpyridin-3-ylamino)-5-methylbenzoate
In a schlenck tube, a mixture of Intermediate 16 (1.33 mmol, 0.502 g), cyclopropylboronic
acid {1.83 mmoi, 0.157 g), K;PO, (4.52 mmol, 0.950 3), PCya (0.14 mmol, 0.040 g) and
Pd(AcO), (0.07 mmol, 0.015 g) in a mixture of toluene/water 20:1 (25 ml) was heated at
110°C for 72 hodrs, under argon atmosphere. The crude mixture was poured into water
and extracted with ethyl acetate. The organic phase was dried over MaSQ,, filter=d and
the solvent removed to afford 0.514 g (83% of the yield) of the expected product.

ESI/MS (m/e, %): 339 [(M+1)*, 100]

B. 2-(6-Cyclopropyl-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
A solution of fert-butyl 2-(6-cyclopropyl-5-methylpyridin-3-ylamino)-5-methylbenzoate
(1.52 mmol, 0.514 g) in TFA (5 ml) was stirred at room temperature for 30 minutes. The
solvent was reduced under reduced pressure and the crude mixturs was purified by
reversa phase chromatography using a 30% to 1005 (Water-ACN) gradient and affording
0.150 g (35% of yield) of the expected product.
H NMR. (400 MHz, DMS0-d;) & ppn: 0.75-1.06 (m, 4H), 2.05 (m, 1H), 2.22 (s,
3H), 2.37 (s, 3H,) 7.03 (d, J=8.61 Hz, 1H), 7.22 (d, J=8.61 Hz, 1H), 7.40 (s, 1H),
7.71 (s, 1H), 8.15 (s, 1H,) 9.35 (s, 1H). '
ESI/MS (m/e, %): 283 [(M+1)+, 100]

Example 3
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5-(2-Carboxy-4-cyclopropylphenylamino)-3-methyl-2-phenylpyridine 1-oxide
A. Ethyl 5-cyclopropyl-2-(5-methyl-8-phenylpyridin-3-ylamino)benzoate
In a schlenck tube, a mixture of Intermediatz 9 (0.67 mmol, 0.150 g), Intermediate 2 (0.67
mmol, 0.123 g}, Cs,CO; (0.94 mmoal, 0.3 g), xanthpos (0.13 mmol, 0.077 g) and Pdx(dba)s
(0.07 mmol, 0.061 g) in dioxane (2.5 ml) was heated at 110°C for 12 hours, under argon
atmosphere. The solvent was evaporated and the crude mixture was extracted between
water and ethyl acetate. The organic phase was evaporated affording 0.245 g (yield 99%)
of the expected product.

ESI/MS (m/e, %): 373 [(M+1)+, 100].

B. 5-Cyclopropyl-2-(5-methyi-5-phenylpyridin-3-ylamino)benzoic acid
The solid residue obtained in step A was dissolved in ethanol (5 ml) and aqueous solution
2N NaOH (0.67 ml) was added. The mixture was heated at 60°C for 2 hours, the solvent
was evaporated and the solid obtained was suspended in water. The pH was takento 8.5
and extractad with CHCl,. The crude mivture was purified over a SCX cartridge eluting
with MeOH/NH; 10:1 affording 0.070 g (yield 29%) of the expected product.
'H NMR (300 MHz, CDCIly) & ppm: 0.63 (q, 2H), 0.90 (q, 2H), 1.84 (m, 1H), 2.33 (s,
3H), 7.12 (d, 1H), 7.24 (s, 1H), 7.38-7.58 (m, 6H), 7.73 (s, 1H), 8.51 (s, TH).
ESI/MS (m/e, %): 345 [(M+1)+, 100].

C. 5-(2-Carboxy-4-cyclopropylphenylamino)-S-methyl-2-phenylpyridine 1-oxide
To a stirred solution of 5-cyclopropyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid
(0.29 mmol, 0.1 g) in 4 ml of dichloromethane was added mCPBA in portions, at 0° and
under argon atmosphere. After the addition the miviure was stirred overnight at room
temperature. The solvent was evaporated and the solid residue was triturated with a
water/ethyl acetate mivture. The solid was filtered off affording 0.035 g (33% of yield) of
the expected product.

'H MMR (300 MHz, DMS0-d;) & ppm: 0.62 (d, 2H), 0.92 (d, 2H), 1.28 (m, 1H), 1.99

(s, 3H), 7.18 (s, 1H), 7.23 (s, 1H), 7.31 (s, 3H), 7.46 (s, 3H), 7.66 (s, 1H), 8.10 (s,

1H).

ESI/MS (m/e, %): 361 [(M+1)+, 100].
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Example 4

5-Methyl-2-(6-(3-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoic acid
In a schlenck tube, a mixture of Intermediate 13 (0.57 mmol, 0.150 g), 3-
(trifluoromethyl)phenylboronic acid (0.63 mmol, 0.119 g), cessium carbonate (1.71 mmol,
0.558 g) and PdCl.dppf.CH-Cl. (0.006 mmol, 0.047 g) in dioxane / water 3:1 (4 ml) was
heated at 120°C overnight, under argon atmosphere. The solvent was evaporated and the
crude mixture was purified over SiO, eluting with CH.Cl./ MeOH mixtures affording 0.120
g (56% of yield) of the expected compound.

'H NMR (300 MHz, DMSO-dg) & ppm: 2.27 (s, 3H), 7.31-7.33 (m, 3H), 7.73-7.76

(m, 4H), 8.04-8.22 (m, 1H), 8.33-8.38 (m, 2H), 8.60 (s, 1H), 9.64 (bs, 1H).

ESI/MS (m/e, %) 373 [(M+1)*, 100].

Example 5

5-Cyclopropyl-2-(6-hydroxy-5-phenylpyridin-3-ylamino)benzoic acid

A. 2-(6-(Benzyloxy)-5-phenylpyridin-3-ylamino)-5-cyclopropylbenzoic acid

Obtained (0.155 g, 42% of yield) following the procedure described in example 3 (step A)
starting with Intermediate 9 (0.78 mmol, 0.175 g) and Intermediate 26 (0.78 mmol, 0.215

9)-
ESIIMS (mle, %): 437 [(M+1)*, 100].

B. 5-Cyclopropyl-2-(6-hydroxy—5-phenylpyridin-3-ylamino)benzoic acid

A solution of methyl 2-(6-(benzylovy)-5-phenylpyridin-3-ylamino)-5-cyclopropylbenzoate
(0.34 mmol, 0.155 g) in TFA (1.3 mi) Was slirred at 45°C for 30 minutes. The solvent was
removed under reduced pressure. The crude mixture was solved in ethanol (2 ml), 2N
aqueous NaOH were added and stirred at room temperature for 16 hours. The solvent
was remoVed and the crude was nautralised with 2M aqueous HCI and extracted with
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CHCI,. The crude mixture was purified by ionic exchange through a SCX cartridge
affording 0.060 g (50% of yield).
ESI/MS (m/e, %): 347 [(M+1)*, 100].

Example 6

5-cyclopropyl-2-(2-(2,6-difluoro-4-hydroxyphenyl)pyrimidin-5-ylamino)benzoic acid
Obtained (0.52 g, yield 51%) following the procedure described in example 1, starting
from Intermediate 8 (0.491 g, 2.77 mmol) and Intermediate 22 (2.5 mmol, 0.817 g).
'H NMR (200 MHz, DMSO-dg) § ppm: 0.6 (m, 2 H) 0.9 (m, 2H) 1.9 (m, 1 H) 6.6 (d,
J=9.4Hz, 2H)7.1(d, J=9.0Hz, 1H)7.3(m, 1H) 7.7 (s, 1 H) 8.8 (g, 2H) 10.9 {5, 1
H). |
ESI/MS (m/e, %): 334 [(M+1)*, 100]

Example 7

5-Cyclopropyl-2-(6-methoxy-5-phenylpyridin-3-ylamino) benzoic acid

A. Ethyl 5-cyclopropyl-2-(-methoxy-5-phenyipyridin-3-ylamino) benzoate

In a schienck tube, a mixture of Intermediate @ (0.45 mmol, 0.1 g), Intermediate 3 (0.42
mmol, 0.085 g). Pd.dba; (0.04 mmol, 0.041 g), »antphos (0.09 mmol, 0.052 g) and
Cs,CO; (0.62 mmol, 0.2 g) in diovane (3 ml) was heated at 120°C for 18 hours, under
argon atmosphere. The solvent was evaporated and the crude mivture was extracted
between water and ethyl acetate. The solid residue was purified by chromatography over
Si0, eluting with dichloromethane/ methanol mixtures affording 0.035 g of the
corresponding ester derivative.

ESI/MS (m/e, %): 389 [(M+1)*, 100].
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B. 5-Cyclopropyl-2-(6-methoxy-5-phenylpyridin-3-ylamino) benzoic acid

The solid residue obtained in step A was dissolved in 2.5 mi of ethanol and 0.180 ml of
aqueous solution 2N NaOH were added. The mixture was heated at 60°C'for 2 hours, the
solvent was evaporated and the solid obtained was suspended in water. The pH was
taken to 6.5 and extracted with CHCl;. The crude mixture was purified over a SCX
cartridge eluting with MeOH/NH3 10:1 affording 0.025 g (yield 77%) of the expected

product.

4 NMR (300 MHz, CDCL) 3 ppm: 0.63 (m, 2 H) 0.79 - 1.16 (m, 2 H) 1.64 - 2.09
(m, 1 H) 3.81 - 4.34 (m, 3 H) 6.69 - 7.03 (m, 1 H) 7.11 (s, 1 H) 7.21 - 8.01 (m, 7 H)
8.08 (s, 1 H).

ESIMS (mle, %): 361 [(M+1)", 100].

Example 8

2-(5-Fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid
A. tert-Buty! 2-(5-fluoro-6-phenylpyridin-3-ylamino)-5-methylbenzoate
In a schlenck tube, a mixture of Intermediate 19 (0.99 mmol, 0.332 g), phenylboronic acid
(1.48 mmol, 0.180 g), potassium carbonate (3.15 mmol, 0.436 g) and Pd(PPhs); (0.10
mmol, 0.144 g) in DMF (10 mi) was h=ated at 120°C for 5 hours in a microwave oven. The
crude mixture was poured into water and extrasted with ethyl acetate. The organic phase
was dried over MgSO, and filtered and the solvent was removed. The crude mixture was
purified over SiO; eluting with mixtures of haxane and ethyl acetate affording 0.313
(68% of yield) of the expected producf.

ESI/MS (mle, %): 384 [(M+1)*, 100] -

B. 2—(5-FIuoro-G-phenylpyridin-3-ylamino)-5-methylbenzoic acid

A solution of tert-butyl 2-(5-fluoro-6-phenylpyridin-3-ylamine)-5-methylbenzoate (0.83
mmol, 0.313 g) in TFA (5 ml) was stirred at room temperature for 30 minutzs. The solvent
was reduced under reduced pressure and the crude mixture was purified by revzrse
phase chromatography using a 30% to 100% (Water-ACN) gradient and affording 0.119 g
(40% of yield) of the expected product.
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'H NMR (400 MHz, DMSO- d;) & ppm: 2.29 (s, 3H) 7.29 - 7.55 (m, 6 H) 7.64 (d,
J=13.69 Hz, 1 H) 7.77 (s, 1 H) 7.88 (d, /=7.04 Hz, 1 H) 8.45 (s, 1 H) 9.56 - 8.76
(m, 1H)

ESI/MS (mle, %) 323 [(M+1)*, 100]

Example 9

A ,
T

2-(6-(Ethyl(methyl)amino)—5-methylpyridin-3-ylamino)-5-methylbenzoic acid
To a solution of Intermediate 16 (1.06 mmols, 0.4 g) in dry dioxane (3.5 ml), N-
methylethanamine (0.1 ml, 1.16 mmols) and K'BuO (1.67 mmols, 0.187 g) were added.
Nitrogen was bubleled through. Pd:(dba). (0.01 mmols, 0.01 g) and 1,3-his(2,6-
y'ehenyl)imidazclium chioride (0.03 mmols, 0.014 g) were added and the inert
gas was bubleled again. It was heated in the microwave at 120°C for 5h. 0.207 m! (2.40
mmols) more of amine, 560 mg (5.00 mmols) of K'BuO, 30 mg (0.03 mmols) of Pd(dba)s,
42 mg (0.09 mmols) of 1,3-bis(2,6-diisopropylphenyl)imidazolium chloride and 1 ml more
of solvent were added. The inert atmosphere was re-established. It was heated in the
microwave for 5h more under the previous conditions. It was poured in water and washed
with diethyl ether. The basic aqueous organic phase was acidified up to pH:1-3 and it was
extracted with diethyl ether. The organic phase was dried, filtered and concentrated in
vacuo. The crude was purified by chromatography (SiO:, dichloromethane:methanol
10:0.5) affording 0.08 g (2% of yield) of the expected compound.

'H NMR (200 MHz, DMSO-ds) & ppnt: 1.08 (t, J=7.19 Hz, 3 H), 221 (s, 3 H), 2.22

(s, 3 H), 2.72 (s, 3 H), 3.05 (q, J=7.19 Hz, 2 H), 6.90 (d, J=8.40 Hz, 1 H), 7.17 (dd,

J=8.40, 1.95 Hz, 1 H), 7.29 (d, J=1.95 Hz, 1 H), 7.68 (d, J=1.95 Hz,1 H), 7.99 (d,

J=1.95 Hz, 1 H).

ESI/MS (m/e, %): 300 [(M+1)*, 100]

Example 10

Qs
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5-Cyclopropyl-2-(3'-fluoro-2,4'-bipyridin-5-ylamino)benzoic acid
In a schlenck tube, a mixture of Intermediate 14 (1.66 mmol, 0.676 g), 3-fluoro-4-
(tributylstannyl)pyﬁdihe (1.66 mmol, 0.642 g), PdCl.dppf.DCM (0.17 mmol, 0.136 g) and
Cu! (0.33 mmol, 0.063 g) in DMF (12 ml) was heated at 120°C overnight. The mixture was
filtered through celite and the solvent was evaporated. The crude mixture was extracted
between ethyl ether and water. The organic phase was evaporated and the crude residue
was purified over a SiO; eluting with hexane/ethyl acetate mixtures and affording 0.049 g
(9% of yield) of the expected product.
'H NMR (400 MHz, DMSO-d;) § ppm :0.6 (m, 2 H), 0.9 (m, 2 H), 1.9 (m, 1H), 7.2
(dd, J=8.6, 2.3 Hz, 1 H), 7.4 (d, J=B.6 Hz, 1 H), 7.7 (d, J=2.3 Hz, 1 H), 7.8 (dd,
J=8.6, 2.7 Hz, 1 H), 7.9 (d, J=8.2 Hz, 1 H), 8.0 (dd, J=6.7, 5.1 Hz, 1 H), 8.5 (d,
J=4.3 Hz, 1 H), 8.6 (m, 2 H) 9.6 (m, 1 H).
ESI/MS (m/e, %): 350 [(M+1)*, 100].

Example 11

=

-
L

2-(6-(Diethylamino)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

~ Obtained following the procedure described in Example 9 starting with Intermediate 16

(400mg, 1.06 mmols) and diethylamine (0.12 ml, 1.17 mmols). After purification, 0.040 g
(10% of yield) were obtained of the expected product.
'H NMR (200 MHz, DMSO-d;) & ppm: 1.00 (t, J=7.03 Hz, 6 H), 2.20 (s, 3 H), 2.22
(s, 3 H), 3.11(q, J=7.03 Hz, 4 H), 6.93 (d, J=8.59 Hz, 1 H), 7.13-7.26 (m, 1 H),
7.44 (d, J=2.00 Hz, 1 H), 7.69 (s, 1 H), 8.02 (d, J=2.73 Hz, 1 H), 9.25 (s, 1 H),
12.98 (s, 1 H).
ESI/MS (mle, %): 314 [(M+1)*, 100].

Osx,-CH
o |/| “ I,fj ~e O

Example 12
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2-(6-((2-Methoxyethyl)(methyl)amino)-s-methylpyridin-3-ylamino)-5-methylbenzoic
acid
Obtained following the procedure described in Example 9 starting with Intermediate 16
(400mg, 1.06 mmols). and 2-methoxy-N-methylethanamine (0.14 ml, 1.51 mmols). After
purification, 0.040 g (10% of yield) were obtained of the expected product.
TH NMR (200 MHz, DMSO-d;) § ppm: 2.21 (s, 3 H), 2.23 (s, 3 H), 2.79 (s, 3 H),
3.07 - 3.27 (m, 5 H), 3.51 (i, J=6.05 Hz, 2 H), 6.90 (d, J=8.59 Hz, 1 H), 7.06 - 7.24
(m, 1H), 7.39 (s, 1 H), 7.68 (s, 1 H), 7.87 - 8.19 (m, 1 H), 8.73-10.03 (m, 1 H).
ESI/MS (m/e, %): 330 [(M+1)*, 100].

Example 13
OH

H
~. -N

N
L

2-(5-Chloro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid

A. tert-Butyl 2-(5-chloro-6-phenylpyridin-3-ylamino)-5-methylbenzoate

Obtained (0.005 g, 3% of yield) following the procedure described in Example 8 (step A)
starting with 0.230 g (0.58 mmol) of Intermediate 20A and 0.106 g (0.87 mmel) of
phenylboronic acid.

ESI/MS (m/e, %): 395 [(M-1)+, 100]

B. 2-(5-Chloro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.005 g, 87% of yield) following the procedure described in Example & (step B)
starting with 0.006 g (0.02 mmol) of (ert-Buty! 2-(5-chloro-6-phenylpyridin-3-ylamino)-5-
methylbenzoate in 1 mi of TFA.
'H NMR (400 MHz, DMSO- dg) 3 ppm: 2.20 (s, 3 H), 7.02 - 7.54 (m, 7 H), 7.63 (s, 1
H), 8.23 (d, J=17.22 Hz, 1 H) 8.63 (s, 1 H).
ESI/MS (m/e, %): 337 [(M-1)-, 100]

Example 14
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5-Cyc|opropyl-2-(2-(2-cyclopropylphenyl)pyrimidin-5-y|amino)benzoic acid
A. Methyl 2-(2-(2—chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoate
In a schlenck tube, a mixture of methy! 2-amino-5-cyclopropylbenzoate (described in
Intermediate 8 (step A)) (0.75 mmol, 0.165 g), Intermediate 23 (5-bromo-2-(2-
chlorophenyl)pyrimidine) (0.75 mmol, 0.202 g), Cs,COs (1.06 mmol, 0.345 g), xanthpos
(0.15 mmo!, 0.089 g) and Pdx(dba)s (0.08 mmol, 0.074 g) in dioxane (4 ml) was heated at
110°C for 12 hours, under argon atmosphere. After filtration over celite, the solvent was
evaporated and the crudz mixture was purified over SiO, eluting with hexane/ethy! acetate
affording 0.210 g (72% of yield) of the corresponding ester derivative.

ESI/MS (m/e, %): 380 [(M+1)*, 100], 382 [(M+1)*, 35].

B. 2-(2-(2-Ch|orophe’nyl)pyrimidin—5-y|amino)—5-cyclopropylbenzoic acid
The solid residue obtained in step A was dissolved in methanol (3 ml) and aqueous
solution 2N NaOH (1 ml) was added. The mixturz was heated at 60°C for 2 hours, the
solvent was evaporated and the solid obtainzd was suspended in water. The pH was
taken to 6.5 and extracted with CHCl;. The crude mixture was purified over a SiO; eluting
with DCM/MeOH 2% affording 0.170 g (yield 81%) of th'e expected product.

'H NMR (300 MHz, DMSO-d;) & ppm: 1.2 (m, 2H), 1.5 (m, 2H), 2.5 (m, 1H), 7.8

- (dd, J=8.6, 2.3 Hz, 1H), 7.9 (d, J=8.6 Hz, 1H), 8.0 (m, 2 H), 8.1 (m, 1H), 8.2 (d,
J=2.3 Hz, 1H), 8.3 (m, 1H), 9.4 (s, 2H), 10.0 (s, 1H), 13.8 (s, 1H).
ESI/MS (m/e, %): 366 [(M+1)", 100], 368 [(M+1)*, 35).

C. 5-Cyclopropyl-2-(2-(2-cyclopropylphenyl)pyrimidin-s-ylamino)ben::oic acid
In a schlenck tube, a mixture of 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-
cyclopropylbenzoic acid (0.55 mmol, 0.200 g), cyclopropylboronic acid (0.71 mmol, 0.061
g), kPO, (1.86 mmol, 0.395 g), PCy. (0.05 mmol, 0.015 g) and Pd(AcO).(0.03 mmol,
0.006 g) in a mixture of toluene/water €:1 (6 ml) was heated at 110°C for 72 hours, under
argon atmosphere. The crude mixture was poured into water and extracted with ethyl
acetate. The organic phaSe was dried over MgSO,, filtered and the solvent removed. The
srude mixture was purified by reverse phase chromatography eluting with a gradient of
100% water to 100%% MeOH/AcN 1:1 affording 0.01€ g (71% of yield).
H NMR (400 MHz, DMSO-d;) & ppm: 0.6 (m, 4 H), 0.9 (m, 4H), 1.9 (m, 2H), 7.0 (d,
J=7.0 Hz, 1H), 7.3 (m, 3H), 7.5 (s,'1H), 7.6 (m, J=2.0 Hz, 1H), 8.3 (s, 1H), 8.8 (s,
2H), 9.5 (s, 1H), 13.2 (s, 1H).
ESI/MS (m/e, %): 372 [(M+1)", 100].

o~
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Example 15

5-cyclopropyl-2-(5-phenylpyridin-3-ylamino) benzoic acid
A. Ethyl 5-cyclopropyl-2-(5-phenylpyridin-3-ylamino) benzoate
Obtained (0.084 g, 79% of yield) following the procedure described in Example 7 (step A)

starting with Intermediate 9 (0.29 mmol, 0.066 g) and Intermediate 4 (0.29 mmol, 0.05 g).
ESI/MS (m/e, %): 359 [(M+1)*, 100].

B. 5-cyclopropyl-2-(5-phenylpyridin-3-ylamino) benzoic acid
Obtained (0.07 g, 87% of vield) following the procedure describes in Example 7 (step B)
starting with 0.084 g of ethyl 5-cyclopropyl-2-(5-phenylpyridin-3-ylamino) benzoate.
1H NMR (300 MHz, DMSO-d;) & ppm: 0.58 (m, 2 H) 0.76 - 0.99 (m, 2 H) 1.76 -
2.06 (m, 1 H)6.92-8.09 (m, 9H) 8.22 - 8.68 (m, 2 H).
ESI/MS (m/e, %): 331 [(M+1)*, 100].

Example 16

5-methyl-2-(quinolin-3-ylamino)benzoic acid
A. Ethyl 5-methyl-2-(quinolin-3-ylamino)benzoate
Obt'ained (0.845 g, 97% of yizld) following the procedure described in Example 14 (step
B) starting from ethyl 2-amino-5-methylbenzoate (0.395 g, 2.20 mmol) and 3-
bromoquinoline (0.46 g, 2.20 mmol).

ESIMS (m/e, %): 307 [(M+1)*, 100].

B. 5-methyl-2-(quinolin-3-ylamino)benzoic acid
Obtained (0.542 g, yield 86%) following the procedure described in Example 14 (step B)
starting from ethyl 5-methyl-2-(quinolin-3-ylamino)benzoate (0.845 g, 2.1 mmol).
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'H NMR (400 MHz, DMSO-d¢) & ppm: 2.3 (s, 3H), 7.3 (dd, J=8.6, 2.3 Hz, 1H), 7.4
(m, 1H), 7.6 (m, 2H), 7.8 (s, 1H), 7.9 (d, J=7.8 Hz, 1H), 7.9 (d, J=7.8 Hz, 1H), 8.1
(d, J=2.3 Hz, 1H), 8.8 (d, J=2.7 Hz, 1H), 9.7 (s, 1H), 13.2 (s, 1 H).

ESIMS (m/e, %): 279 [(M+1)", 100].

Example 17

5-methyl-2-(5,6,7,8-tetrahydroquinolin-3-ylamino)benzoic acid
A solution of 5-methyl-2-(quinolin-3-ylamino)benzoic acid (Example 16) (1.08 mmol,

10  0.30g) in TFA (2.5 ml) was hydrogenated under pressure (58 psi) with PtO, (0.11 mmol,
0.028 g) as catalyst until all starting material disappeared. After that the reaction mixture
was filtered, concentrated and redissolved in water. The pH was adjusted to 4-5 by
addition of 2N NaOH and a solid was formed. This y=llow solid formed was the desired
compound (0.249 mg, 79% of yield).

15 'H NMR (400 MHz, DMSO-dg) 5 ppm: 1.8 (m, 4H), 2.3 (s, 3H), 2.8 (t, J=6.0 Hz,

2H), 2.9 (t, J=6.2 Hz, 2H), 7.2 (d, J=8.5 Hz, 1H), 7.3 (m, 1H), 7.7 (s, 1H), 7.3 (s,
1H), 8.4 (d, J=1.7 Hz, 1H), 9.4 (s, 1 H), 13.3 (s, 1 H).
ESIMS (m/e, %): 283 [(M+1)+, 100}

20 Example 18

2-(5-Chloro-2-phenylpyridin-3-ylamino)-5-methy|benzoic acid
A. tert-Butyl 2-(5-chloro-2-phenylpyridin-3-ylamino)-5-methylbenzoate
Obtained (0.008 g, 2% of yield) following the proczdure described in Example 8 (step A)
25  starting with Intermediate 20B (0.58 mmol, 0.230 g) and phenylboronic acid (0.87 mmol,
0.106 g).
ESI/MS (m/e, %): 395 [(M+1)+, 100]
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B. 2-(5-0h|oro-2-phenylpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.025 g, 34% of yield) following the procedure described in Example 8 (step B)
starting with tert-butyl 2-(5-chloro-2-phenylpyridin-3-ylamino)-5-methylbenzoate (0.17
mmol, 0.068 g).
'H NMR (400 MHz, DMSO- d;) & ppm: 2.20 (s, 3H), 7.19-7.71 (m, 8H), 7.88 (s,
1H), 8.32 (s, 1H), 9.48 (s,1 H).
ESI/MS (m/e, %): 339 [(M+1)+, 100]
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5-Cyc_lopropyl-2-(5,6-diphenylpyridin-3-y|amino)benzoic acid

Example 19

A. Ethyl 5-cyclopropyl-2-(5, 6-diphenylpyridin-3-ylamino) benzoate

Obtained (0.09 g, 38% of yield) following the procedure described in Example 7 (step A)

starting with Intermediate 9 (0.71 mmol, 0.16 g) and Intermediate 5 (0.55 mmol, 0.135 g).
ESI/MS (m/e, %): 435 [(M+1)*, 100].

B. 5-Cyclopropyl-2-(5, 6-diphenylpyridin-3-ylamino) benzoic acid
Obtained (0.035 g, 42% of yield) following the procedure described in Example 7 (step B)
starting with 0.090 g (0.21 mmol) of ethyl 5-cyclopropyl-2-(5, 6-diphenylpyridin-3-ylamino)
benzoate.
'H NMR. (300 MHz, CDCL;) & ppm: 0.65 (d, 2 H) 0.90 (d, 2 H) 1.75 - 1.99 (m, 1 H)
7.06 - 7.41 (m, 12 H) 7.61 (s, 1 H) 7.78'(s, 1 H) 8.62 (s, 1 H).
ESI/MS (m/e, %): 407 [(M+1)*, 100].

Example 20

5-cyc|opropyl-2-(2-(2,6-diﬂuorophenyI)pyrimidin-5-y|amino)benzoic acid
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In a schlenck tube, a mixture of Intermediate '8 (0.90 g, 5.77 mmol) and Intermediate 24
(1.38 g, 5.09 mmol), Cs.CO; (12.18 mmol, 3.97 g), xanthpos (1.02 mmol, 0.59 g) and
Pd,(dba); (0.51 mmol, 0.47 g) in dioxane (30 ml) was heated at 110°C for 12 hours, under
argon atmosphere.
The solvent was evaporated and the crude mixture was extracted between acidulated
water and ethyl acetate. The organic phase was dried over MgSO,, filtered and the
solvent removed. The crude mixture was triturated with DCM to give 1.145 g (61% of
yield) of the expected product. |
'H NMR (200 MHz, DMSO-d;) & ppm: 0.6 (m, 2H) 0.9 (m, 2H) 1.9 (m, 1H) 7.2 (m,
3H) 7.4 (m, 1H) 7.6 (m, 1H) 7.7 (d, J=2.3 Hz, 1H) 8.8 (s, 2H) 9.5 (s, 1H) 13.3 (s,
1H).
ESIMS (m/e, %): 368 [(M+1)*, 100].

Example 21

5-Cyc|opropyl-_2-(5-methy|pyridin-3-ylamino) benzoic acid
A. Ethyl 5-cyclopropyl-2-(5-methylpyridin-3-ylamino) benzoate |
Obtained (0.11 g, 42% of yield) following the procedure described in Example 7 (step A)
starting with Intermediate 9 (0.89 mmol, 0.2 g) and 5-methylpyridin-3-amine (0.89 mmol,
0.096 g).

ESI/MS (m/e, %): 297 [(M+1)", 100].

B. 5-Cyclopropyl-2-(5-methylpyridin-3-ylamino) benzoic acid
The solid residue obtained in step A was dissolved in 4 ml of ethanol and 0.4 ml of
aqueous solution 2N NaOH were added. The mixture was stirred at 25°C for 16 hours, the
solvent was evaporated and the solid obtained was suspended in water. Thz pH was
taken to 6.5 and extracted with CHCI; affording 0.06 g (yield 60%) of the expected
product.

'H NMR (300 MHz, DMSO-d;): 0.59 (d, 2H), 0.90 (d, 2H), 1.89 (m, 1H), 2.27 (s,

3H), 7.16 (s, 2H), 7.46 (s, 1H), 7.64 (s, 1H), 8.05 (s, 1H), 8.26 (s, 1 H).

ESIMS (m/e, %): 269 [(M+1)*, 100}. |

Example 22
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2-(2-(3-Cyclopropoxyphenyl)pyrimidin-5-y|amino)—5-cyclopropylbenzoic acid

A. Methyl 2-(2-(3-cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoate

In a schlenck tube, a mixture of Intermediate 17 (0.305 g, 1 mmol) and Intermediate 25
(0.260 g, 1 mmol), 2M K:CO; (1.98 mmol, 1 ml) and Pd(PPha), (0.1 mmol, 0.114 @) in
dioxane (7 ml) was heated at 110°C for 12 hours, under argon atmosphere. The solvent

‘was evaporated and the crude mixture was extracted between water and ethyl acetate.

The organic phase was dried over MgSO,, filtered and the solvent removed. The crude
mixture was purified by chromatography over SiO- eluting with hexane/ethyl acetate
mixtures affording 0.205 g (49% of yield) of the expected product.

ESI/MS (m/e, %): 402 [(M+1)*, 100].

B. 2-(2—(3-Cyclopropoxypheny|)pyrimidin-5—y|amino)-5-cyc|opropylbenzoic acid
Obtained (0.136 g, yield 64%) following the procedure described in example 21 (step B)
starting from methyl 2-(2-(3-cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-
cyclopropylbenzoate.
'H NMR (400 MHz, DMSO-dg) & ppm: 0.7 (m, 4H), 0.9 (m, 4H), 1.9 (m, 1H), 3.9 (m,
1H), 7.1 (d, J=6.7 Hz, 1H), 7.2 (d, J=7.8 Hz, 1H), 7.3 (d, J=7.8 Hz, 1H), 7.4 (t,
J=7.4 Hz, 1H), 7.7 (s, 1H), 7.9 (d, J=7.4 Hz, 1H), 8.0 (s, 1H), 8.8 (m, 2H), 9.6 (s,
1H), 13.2 (s, 1H).
ESI/MS (m/e, %): 388 [(M+1)*, 100].

Example 23

5-Methyl-2—(6-morpho|inopyridin-3-ylamino)benzoic acid

A. tert-Butyl 5-methyl-2-(6-morpholinopyridin-3-ylamino)benzoate

To a solution of Intermediate 15 (0.28 mmol, 0.1 g) in ethoxyethanol (1 ml), morpholine
(0.55 mmol, 0.050 g) was added. The mixture was heated at 130°C for 16 hours in a
sealed tube. 0.050 g (0.55 mniol) of morpholine were added and the mixture was heated
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at 130°C for further 24 hours. The solvent was evaporated and the crude mixture was
purifiad by SiO, eluting with mixtures of hexane/ethyl acatate affording 0.056 g (55% of
yield) of the expected product.

ESI/MS (m/e, %): 370 [(M+1)*, 100]

B. 5-Methyl-2-(6-morpholinopyridin-3-ylamino)benzoic acid
A solution of 5-methyl-2-(6-morpholinopyridin-3-ylamino)benzoate tert-butyl ester in TFA
(0.6 ml, 7.58 mmol) was stirred at room temperature for 1 hour. The solvent was
evaporated and the residue was triturated in diethyl ether. The solid formed was filtered
off to afford 0.047 g (73% of yield) of the expected product.

ESIMS (mle, %): 314 [(M+1)*, 100]

Example 24
O OH

A
"N
A

RSN
R

5-Methyl-2-(5-methyl-6-morpholinopyridin-3-ylamino)benzoic acid
Obtained (0.060 g, 17% of yield) following the procedure described in Exampl= 9 starting
with
Intermediate 16 (1.06 mmols, 0.400 g) and morpholine (1.17 mmols, 0.102 ml).
'H NMR (200 MHz, DMS0-d;) 5 ppm: 2.12 (s, 3H), 2.23 (s, 3H), 2.99 (m, 4H), 3.54
-3.91 (m, 4H), 6.93 (d, J=8.59 Hz, 1H), 7.14 (d, J=8.59 Hz, 1H), 7.40 (s, 1H), 7.67
(s, 1H), 8.01 (s, 1H), 8.62 - 10.25 (s, 1H).
ESI/MS (m/e, %): 328 [(M+1)*, 100]

Example 25

5-cyc|opropyl—2-(6-cyclopropy|-5-phenylpyridin-3-ylamino) benzoic acid

A. Ethyl 5-cyclopropy|-2-(6-cyclopropyl-s-phenylpyridin-S-yIamino) benzoate

Obtainad (0.025 g, 44% of yield) following the procedure described in Example 7 (step A)
starting with Intermediate 9 (0.16 mmol, 0.035 g) and Intermediate 5 (0.14 mmol, 0.02 g).

>
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ESIMS (mle, %): 399 [(M+1)*, 100].

B. 5-Cyc|opropyl-2-(6-cyclopropyl-s-phenylpyridin-3-y|amin0) benzoic acid
Obtained (0.005 g, 22% of yield) following the procedure described in Example 7 (step B)
starting with ethyl 5-cyclopropyl-2-(B-cyclopropyl-5-phenylpyridin-3-ylamino) benzoate
(0.025 g, 0.06 mmol). |
'H NMR (300 MHz, CDCl) & ppm: 0.55 - 0.71 (m, 2H), 0.78 - 0.99 (m, 4H), 1.07 -
1.20 (m, 2H), 1.76 - 1.93 (m, 1H), 1.96 - 2.23 (m, 1H), 7.12 (s, 2H), 7.33 - 7.56 (m,
6H), 7.78 (s, 1H), 8.28 - 8.57 (s, 1H).
ESI/MS (m/e, %): 371 [(M+1)", 100].

Example 26

2-(6-(2-Cyc|opropy|phenyl)-5-methylpyridin-3-y|amino)-5-methylbenzoic acid
A. tert-Butyl 2-(6-(2-chlorophenyl)-5-methylipyridin-3-ylamino)-5-methylbenzoate
Obtained (0.150 g, yield 95%) following the procedure described in Example 22 (step A)
starting with Intermediate 16 (0.53 mmol, 0.200 g) and 2-chlorophenylboronic acid (0.79
mmol, 0.124 g).
H NMR (200 MHz, CDCl;) 5 ppm::1.62 (s, 9H), 2.14 (s, 3H), 2.30 (s, 3H), 6.90 -
7.59 (m, 7H), 7.74 (m, 1H), 8.45 (d, J=2.34 Hz, 1H), 9.48 (s, 1H).
ESI/MS (m/e, %): 409 [(M+1)*, 96].

B. tert-Butyl 2-(6-(2-cyclopropylphenyl)-5-methy|pyridin-3-y|amino)-5-methylbenzoate

Obtained (0.152 g, 62% of yield) following the procedurs described in Example 14 (step

C) starting with  terf-butyl 2-(6-(2-chlorophenyl)-5-methylpyridin-3-ylamino)-5-

methylbenzoate (0.49 mmol, 0.200 g) and cycloprapylboronic acid (1.47 mmol, 0.126 g).
ESI/MS (m/e, %): 409 [(M+1)*, 96].

C. 2-(6-(2-Cyclopropy|phenyl)-5-methylpyridin-3-ylamino)-5~methy|benzoic acid

Obtained (0.012 g, 10% of yield) following the procedure described in Example 8 (step B)
starting with tert-Butyl 2-(6-(2-cyclopropylphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate (0.150 g, 0.37 mmol).
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'H NMR (400 MHz, DMSO- d¢) & ppm: 0.59 - 0.68 (m, 2H), 0.78 (d, J=8.61 Hz,
2H), 1.47-1.60 (m, 1H), 2.07 (s, 2H), 2.25 (s, 3H), 6.21 (d, J=7.83 Hz, 1H), 7.12
(dd, J=7.43, 1.17 Hz, 1H), 7.20 (t, J=6.85 Hz, 1H), 7.25 - 7.35 (m, 3H), 7.58 (d,
J=2.35 Hz, 1H), 7.75 (s, 1H), 8.36 (d, J=2.74 Hz, 1H).

ESI/MS (m/e, %): 359 [(M+1)*, 100]

Example 27

2-(6-(2-Cyanophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
A. tert-Butyl 2-(6-(2-cyanophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
Obtained (0.164 g, 34% of yield) following the procedure dzscribed in Example 8 (step A)
starting with Intermediate 16 (1.06 mmelg, 0.400 g} and 2-cyancphenylborenic acid (1.5
mmol, 0.233 g).

'H NMR (200 MHz, DMSO-dg) & ppm: 1.29 -1.70 (s, 9H), 2.18 (s, 3H), 2.29 (s, 3H)-, '

7.33 (s, 1H), 7.43 - 8.07 (m, 6H), §.40 (d, J=2.34 Hz, 1H), 9.22 (s, 1H).

ESI/MS (m/e, %): 400 [(M+1)*, 100]

B. 2-(6-(2-Cyanophenyl)-5-methy|pyridin-3—ylamino)—5-methylbenzoic acid
Obtained (0.013 g, 10% of yield) following the procedure described in Example 8 (stzp B)
starting with fert-Butyl 2-(6-(2-cyanophenyl)-5-methylpyridin-3-y|amino)-5-methylbenzoate
(0.164 g, mmol).
'H NMR (200 MHz, DMSO-d;) & ppm: 2.19 (s, 3H), 2.27 (s, 3H), 7.31 (m, 2H),
7.50-7.7 (m, 3H), 7.70 -7.87 (m, 2H), 7.90-8.00 (m, 1H) 8.39 (s, 1H).
ESI/MS (m/e, %): 344 [(M+1)*, 100)

Example 28

2-(2-(3-Ch|orophenyl)pyrimidin-5-y|amino)-5-cyc|0propylbenzoic acid
A. Methyl 2-(2—(3-chIorophenyl)pyrimidin-S-ylamino)-5-cyc|opropy!benzoate
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Obtained (0.433 g, 619 of yield) following the procedure described in Example 22 (step
A) starting with Intermediate 17 (0.99 mmnl, 0.300 g) and 3-chlorophenylboronic acid
(0.99 mmol, 0.155 g).

ESI/MS (m/e, %): 380 [(M+1)+, 100}, 368 [(M+1)+, 35]

B. 2-(2-(3-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
Obtained (0.217 g, yield 60%%) following the procedure described in example 22 (step B)
starting from methyl 2—(2-(3-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropy|bénzoate
(0.433 g, 0.60 mmol).
'H NMR (400 MHz, DMSO-d¢) & ppm: 0.6 (m, 2H), 0.9 (m, 2H), 1.9 (m, 1H), 7.3 (m,
2H), 7.6 (m, 3H), 8.3 (m, 2H), 8.8 (s, 2H), 8.5 (s, 1H), 13.3 (s, 1H).
ESI/MS (m/e, %): 366 [(M+1)+, 100], 368 [(M+1)+, 35]

Example 29

Os_-OH
H

DR
T
F
5-Methyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid
In a schlenck: tube, a mixture of 2-bromo-5-methylbenzoic acid (0.57 mmol, 0.120 g),
Intermediate 1 (1.12 mmol, 0.265 g), potassium carbonatz (1.12 mmol, 0.153 g), CuzO
(0.08 mmol, 0.008 g) and Cu (0.06 mmol, 0.004 g) in DME (2'ml) was heated at 130°C
overnight, under argon atmosphere. The solvent was evaporated and the crude mixture
was purified over SiO: eluting with CH-Cl./ MeOH mixtures affording 0.120 g (57% of
yield) of the expected compound.
ESI/IMS (m/e, %): 373 [(M+1)*, 100)

Example 30

5-Methyl-2-(5-methyl-6-(piperidin-1 -yl)pyridin-3-ylamino)benzoic acid
Obtained (0. 163 g, 47% of yield) following the pracedure described in Example 9 starting
with Intermediate 16 (1.05 mmol, 0.400 g) and piperidine (1.16 mmol, 0.115 ml).
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'H NMR (200 MHz, DMSO-dg) & ppm: 1.43 - 1.78 (m, 6H), 2.07 - 2.30 (m, 6H),

2.74-3.11 (m, 4H), 6.92 (d, J=8.69 Hz, 1H), 7.19 (dd, J=8.69, 2.15 Hz, 1H), 7.41 ,
(d, J=1.95 Hz, 1H), 7.68 (s, 1H), 8.01 (d, J=2.73 Hz, 1 H).

ESIIMS (mle, %): 326 [(M+1)*, 100]

Example 31

N ~, -~
T

2-(6(Azepan-1 -yI)-5-methyIpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0. 089 g, 21% of yield) following the procedure described in Example 9 starting
with Intermediate 16 (1.06 mmol, 0.400 g) and azepane (1.17 mmol, 0.132 g)
'H NMR (200 MHz, DMSO-dg) 5 ppm: 1.49 - 1.84 (m, 8H), 2.20 (s, SH), 2.23 (s,
3H), 3.00 - 2.83 (m, 4H), 6.84 (d, J=8.59 Hz, 1H}, 7.17 (dd, J=8.59, 1.95 Hz, 1H),
7.34 (d, J=2.73 Hz, 1H), 7.59 - 7.72 (m, 1H), 7.82 - 8.05 (m, 1H), 9.20 (s, 1H).
ESI/MS (mle, %): 340 [(M+1)*, 100]

Example 32

2-(6-(3-Methoxyphenyl)-5- -phenylpyridin-3-ylamino)-5-methylbenzoic acid
A. Ethyl 2-(6- (”-mctho<yphenyl) -5-phenylpyridin-3-ylamino)-5-methylbenzoate
Obtained (0.100 g, 29% of yield) following the procedure described in Example 7 (step A)
starting with Intermediate 10 (0.31 mmol, 0.161 g) and Intermediate 7 (0.81 mmol, 0.223

9).
ESIMS (mle, %): 439 [(M+1)*, 100]

B. 2-(6-(3-Methoxyphenyl)-5-phenylpyridin-3- ylamino)-5-methylkenzoic acid
Obtained (0.080 g, 64% of yield) following the procedure dessribed in Example 7 (step B)
starting with (0.23 mmal, 0.100 g) of ethy! 2-(6-(3-methoyphenyl)-5-phenylpyridin-3-

ylamino)-5-methylbenzoate.
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'H NMR (300 MHz, DMSO-d;) & ppm: 2.24 (s, 3H), 3.56 (s, 3H), 6.76-6.84 (m, 3H),
7.00-7.14 {t, 1H), 7.21-7.38 {m, 7H), 7.56-7.58 (d, 1H), 7.74 (s, 1H), 8.55-8.57 (d,
1H), 9.53 (bs, 1H).

ESIMS (m/e, %): 411 [(M+1)*, 100}

Example 33

2-(2,3"-bipyridin-5-ylamino)-5-cyclopropylbenzoic acid
A. Methyl 2-(2;3'-bipyridin-5-y|amino)-5-cyclopropylbenzoate
Obtained (0.067 g, 49% of yield) following the procedure described in Example 22 (step
A) starting with Intermediate 18 (0.45 mmol, 0.155 g) and pyridin-3-ylboronic acid (0.67
mmol, 0.082 g). '

ESI/MS (m/e, %): 346 [(M+1)", 100]

B. 2-(2,3'-bipyridin-s-ylamino)-5—cycloprr.upylbenzoic acid
Obtained (0.064 g, yield 79%) following the procedure described in Example 22 (step B)
starting from methyl 2-(2,3"-bipyridin-5-ylamino)-5-cyclopropylbenzoate (0.067 g,
0.19mmol). .
'H NMR (400 MHz, DMSO-d¢) & ppm: 0.6 (m, 2H), 0.9 (m, 2H), 1.9 (m, 1H), 7.2 (d,
J=8.7 Hz, 1H), 7.3 (d, J=8.7 Hz, 1H), 7.5 (dd, J=7.7, 4.8 Hz, 1H), 7.7 (s, 1H), 7.7
(dd, J=8.5, 2.7 Hz, 1H), 8.0 (d, J=8.7 Hz, 1H), 8.4 (d, J=7.9 Hz, 1H), 8.6 (m, 2H),
9.2 (s, 1H), 9.6 (s, 1H), 13.2 (s, TH). '
ESI/MS (m/e, %): 332 [(M+1)*, 100]

HO. 0O
[I PR
DR

2-(3'-chloro-2, 4'-bipyridin-5-ylamino)-5-methylbenzoic acid
A. tert-butyl 2-(3-chloro-2, 4'-bipyridin-5-ylamino)-5-methylbenzoate

Example 34



10

15

20

dad

WO 2009/021696 PCT/EP2008/006573
-96-

In a schlenck tube, a mixture of Intermediate 15 (0.77 mmol, 0.28 g), 3-chloro-4-
(tributylstannyl)pyridine (0.86 mmol, 0.345 g), PdCI(PPh;): (0.08 mmol, 0.055 g) and Cul
(0.16 mmol, 0.03 g) in dioxane (4 ml) was heated at 12050 for 18 hours, under argon
atmosphere. The solvent was evaporated and the crude mixture was extracted between
water and ethyl acetate. The organic phase was evaporated and the crude residue was
purified over a SiO, eluting with dichloromethane/ methanol;‘ mixtures and affording 0.3 g
(yield 98%) of the corresponding ester derivative.
ESI/MS (m/e, %): 396[(M+1)*, 100].

B. 2-(3-Chloro-2, 4'-bipyridin-5-ylamino)-5-methylbenzoic acid
The solid residua obtained in step A was dissolved in 3 ml of trifluoroacetic acid and
stirred for 1 hour at room temperature. The solvent was evaporated and the solid residue
was triturated with an isopropy! ether/hexane mixture. The solid was filtered off affording
0.16 g (yield 62%) of the expected product.

'H NMR (300 MHz, DMSO-4;) & ppn: 2.28 (g, 2H), 7.25 - 7.44 (m, 3H), 7.65-7.72

(m, 1H), 7.72 - 7.83 (m, 3H), 8.53 - 8.67 (m, 2H).

ESI/MS (m/e, %): 340 [(M+1)*, 100].

O OH
; 4
SR “N
A T i A
|

Example 35

¥
5-Methyl-2-(3-methyl-2,2'-bipy.ridin-5-ylamino)benzoic acid
To a solution of Intermediate 16 (1.07 mmol, 0.403 g) in DMF (7 ml) 2-
(tributylstannyl)pyridine (1.56 mmol, 0.574 g) was added. Nitrogen was bubleled through
and Pd(PPhs), (0.08 mmol, 0.091 g) was added. It was heated in the microwave at 120°C
for 5h. it was allowed to cool dawn to room temperature and poured into water. it was
extracted with ethyl acetate and the organic phase was washed with water and brine. It
was dried, filtered and concentrated in vacuo. The crude was purified by column
chromatography (SiO:, hexane: ethyl acetate 1:1) affording 0.310 g (77% of yield) of the
expected product.
'H NMR (200 MHz, DMSO-dg) & ppm: 1.50 (s, 9H), 2.27 (s, 3H), 2.50 (s, 3H), 7.23
- 7.43 (m, 3H), 7.52 (d, J=1.95 Hz, 1H), 7.68 (s, 1H), 7.89 (d, J=3.51 Hz, 2H), 8.39
(d, J=2.34 Hz, 1H), 8.63 (d, J=5.08 Hz, 1H), 9.22 (s, 1H).
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ESI/MS (m/e, %): 320 [(M+1)*, 100]

Example 36

2-(5,6-0ifluoropyridin-3-ylamino)-5-methy|benzoic acid
A. tert-butyl 2-(5, 6-difluoropyridin-3-ylamino)-5-methylbenzoate
Obtained (0.13 g, yield 84%) following the procedure described in Example 7 (step A)
starting with Intermediate 11 (0.48 mmol, 0.1 g) and 5-chloro-2,3-difluoropyridine (0.48
mmol, 0.072 g).

ESI/MS (m/e, %): 321[(M+1)*, 100].

B. 2-(5, G-difluoropyridin-3-ylamino)-5-metiyibenzoic acid
The solid residue obtained in step A was dissolved in 0.78 ml of triflucroacetic acid and
stirred for 1 hour at room temperature. The solvent was evaporated and the solid residue
was triturated with an isopropyl sther/hexane mixture. The solid was filtered off affording
0.01 g (yield 15%) of the expected product.

'H NMR (200 MHz, CDCl;) 5 ppm: 2.32 (s, 3H) 6.86 - 7.15 (m, 1 H) 7.37 - 7.68 (m,

1 H)7.88 (s, 2H)9.22 (s, 1 H).

ESI/MS (mle, %): 325 [(M+1)*, 100].

Example 37

[0} OH
SRR

J

2-(6-(3-Methoxyphenyl)pyridin-3-ylamino)benzoic acid

In a schlenck tube, a mivture of 5-bromo-2-(3-methoxyphenyl)pyridine (Intermediate 27,
0.91 mmol, 0.23 g), ethyl 2-aminobenzoate (Intermediate 33, 0.91 mmol, 0.15 q), BINAP
(0.05 mmol, 0.028 g), Pdx(dba); (0.05 mmal, 0.042 g) and NaO'Bu (1.82 mmol, 0.175 g) in
toluene (4 mi) was heated at 110°C for 12 hours, under argon atmosphere. The solvent
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was evaporated and the solid residue was triturated with aqueous solution of 2N HCl and
extracted with CHCL,. The crude mivture was purified by flash chromatography over SiO:
eluting with mixtures of hexane/ethyl acetate affording 0.078 g (yield 26%) of the expected
compound.
& 'H NMR (300 MHz, CDCls): 3.93 (s, 3H), 6.84-6.90 (m, 1H), 6.97-7-01 (m, 1H), 7.27-
7.32 (m, 2H), 7.40-7.45 (m, 2H), 7.51-7.57 (m, 2H), 7.71-7.77 (m, 2H), 8.09-8.12 (d,
1H), 8.72 (s, 1H), 9.67 (bs, 1H).
ESIMS (m/e, %): 321 [(M+1)*, 100].
Example 38

o) OH

?\T"W

| P \:v./,l\ A, ~OE
L

2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)benzoic acid
Obtained (0.070 q, vield 19%) following the procedure described in Exampla 37 starting
with Intermediate 54 (1.09 mmol, 0.1€0 g) and Intermediate 28 (1.09 mmol, 0.303 g).
& "H NMR (300 MHz, CDCL): 1.42-1.47 (t, 3H), 4.11-4.16 (g, 2H), 6.82-6.86 (t, 1H),
6.94-6.97 (d, 1H), 7.25-7.30 (m, 1H), 7.38-7.41 (m, 2H), 7.47-7.53 (m, ZH), 7.68-7.76
(m, 2H), 8.07-8.10 (d, 1H), 8.70 (s, 1H), 9.72 (bs, 1H).
ESIUMS (mle, %): 335 [(M+1)*, 100].
Example 39

2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)-5-fluorobenzoic acid
Obtained (0.020 g, yield 43%) following the procedure described in Example 37 starting
with Intermediate 53 (0.59 mmol, 0.100 g) and Intermediate 28 (0.59 mmol, 0.164 ).
5 'H NMR (300 MHz, DMSO-d;): 1.32-1.37 {t, 3H), 4.05-4.12 (q, 2H), 6.91-6.95 (m,
1H), 7.32-7.37 (m, 3H), 7.68-7.65 (m, 3H), 7.69-7.72 (m, 1H), 7.90-7.93 (d, 1H), 8.54-
8.56 (m, 1H), 9.52 (bs, 1H).
ESI/MS (mle, %): 353 [(M+1)*, 100].
Example 40
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2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino}benzoic acid
Obtained (0.050 g, yield 20%) following the procedure described in Example 37 starting
with Intermediate 54 (0.91 mmol, 0.165 g) and Intermediate 29 (0.91 mmol, 0.265 g).

5 "H NMR (300 MHz, CDCly): 1.40-1.44 (t, 3H), 2.36 (s, 3H), 4.08-4.13 (g, 2H), 6.79-

6.83 (t, 1H), 6.94-6.97 (m, 1H), 7.08-7.10 (m, 2H), 7.34-7.41 (m, 3H), 7.64 (s, 1H),

8.00-8.03 (m, 1H), 8.55 (s, 1H), 9.79 (bs, 1H).

ESI/MS (m/e, %): 349 [(M+1)*, 100].

Example 41
Oy OH ,
Y
l\ Lz l\ ':J\ P "OEI
v PN

L
2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.150 g, yield 51%) following the procedure described in Example 37 starting
with Intermediate 55 (0.84 mmol, 0.150 g) and Intermediate 28 (0.91 mmol, 0.233 q).
& "H NMR (200 MHz, CDCL.): 1.45 (t, 3H), 2.31 (s, 3H), 4.15 (g, 2H), .95 (d, 1H), 7.24
(s, 2H), 7.37 (t, 1H), 7.50 (d, 1H), 7.54 (s, TH), 7.68 (s, 2H), 7.88 (s, 1H), 8.65 (s, 1H).
ESI/MS (m/e, %): 349 [(M+1)*, 100].
Example 42

2-(6-(3-EthoxyphenyI)-5-methylpyridin-3-y|amino)—5-methylbenzoic acid
Obtained (0.036 g, yield 18%) following the procedure described in Example 37 starting
with Intermediate 55 (0.56 mmol, 2.100 g) and Intermadiate 29 (0.56 mmol, 0.163 g).
5 "H NMR (300 MHz, CDCL,): 1.38-1.43 (t, 3H), 2.26 (s, 3H), 2.32 (s, 2H), 4.07-4.12 (q,
2H), 6.93-6.96 (d, 1H), 7.07-7.09 (m, 2H), 7.17-7.20 (m, 1H), 7.25-7.28 (m, 1H), 7.33-
7.37 (t, 1H), 7.60 (s, 1H), 7.81 (s, 1H), 8.54 (s, 1H), 9.10 (bs, 1H).
ESI/MS (mle, %): 363 [(M+1)", 100].
Example 43
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2—(6-(3-Ethoxy-2-ﬂuorophenyl)pyridin-3-ylamino)benzoic acid
Obtained (0.150 g, yield 46%) following the procedure described in Example 37 starting
with Intermediate 54 (0.91 mmol, 0.165 g) and Intermediate 31 (0.91mmol, 0.269 g).

5 'H NMR (200 MHz, CDCly): 1.49 {t, 3H), 4.16 (q, 2H), 6.85 (¢, 1H), 7.00 (t, 1H), 7.16

(t, 1H), 7.32-7.49 (m, 3H), 7.69 (dd, 1H), 7.76 (dd, 1H), 8.05 (d, 1H), 8.63 (d, 1H).

ESI/MS (m/e, %): 353 [(M+1)*, 100].
Example 44

2-(6-(3-Ethoxyphenyl)-4-methylpyridin-3-ylamino)-5-methy|benzoic acid
Obtained (0.158 g, yield 78%) following the procadure described in Example 37 starting
with Intermediate 55 (0.56 mmol, 0.100 g) and Intermediate 30 (0.56 mmol, 0.292 g).
5 'H NMR (300 MHz, DMSO-ds): 1.32-1.37 (t, 3H), 2.22 (s, 3H), 2.26 (s, 3H), 4.07-4.12
(q, 2H), 6.86-6.94 (m, 2H), 7.20-7.23 (d, 1H), 7.32-7.38 (t, 1H), 7.61-7.65 (m, 2H), 7.72
(s, 1H), 7.93 (s, 1H), 8.55 (s, 1H), 9.47 (bs, 1H).
ESI/MS (mle, %): 363[(M+1)*, 100].

Example 45
Oy OH
NL
E%r . /@T\ oy AR
L
2-(6-(3-Ethoxyphenyl)-4-methylpyridin-3-ylamino)benzoic acid
Obtained (0.070 g, yield 33%)) following the procedure described in Evample 37 starting
with Intermediate 54 (0.61 mmol, 0.100 g) and Intermediate 30 (0.61 mmol, 0.176 g).
5 'H NMR (300 MHz, CDCly): 1.42-1.48 (t, 3H), 2.25 (s, 3H), 4.12-4.19 (q, 2H), 6.77-
6.82 (t, 1H), 6.89-6.97 (m, 2H), 7.33-7.41 (m, 2H), 7.52 (s, 1H), 7.55-7.57 (m, 1H), 7.65
(s, 1H), 8.06-8.08 (d, 1H), 8.69 (s; 1H), 9.31 (bs, 1H).
ESIMS (m/e, %): 349 [(M+1)*, 100].
Example 46
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5-Bromo-2-(6-(3-ethoxyphenyl)pyridin-3-ylamino)benzoic acid
Obtained (0.072 g, yield 40%) following the procedure described in Example 37 starting
with methyl 2-amino-5-bromobenzoate (0.43 mmol, 0.100 q) and Intermediate 28 (0.43
mmol, 0.121 g).
5 'H NMR (300 MHz, MeOD): 1.30-1.34 (1, 3H), 3.98-4.05 (q, 2H), 6.84-6.87 (m, 1H),
7.12-7.15 (d, 1H), 7.13-7.26 (t, 1H), 7.35-7.41 (m, 3H), 7.68-7.73 (m, 2H), 8.00-8.02
(m, 1H), 8.39 (s, 1H).
ESIMS (m/e, %): 413 [(M+1)*, 100}; 415 [(M+1)", 97.4].
Example 47

5-Chloro-2-(6-(3-ethoxyphenyl)pyridin-3-ylamino)benzoic acid
Obtained (0.081 g, yield 41%) following the procedure described in Example 37 starting
with methyl 2-amino-5-chlorobanzoate (0.54 mmol, 0.100 g) and Intermediate 28 (0.54
mmol, 0.150 g).
5 'H NMR (300 MHz, DMSO-d;): 1.32-1.37 (t, 3H), 4.05-4.13 (q, 2H), 6.93-6.96 (d, 1H),
7.26-7.28 (d, 1H), 7.33-7.39 (t, 1H), 7.44-7.47 (d, 1H), 7.59-7.61 (m, 2H), 7.74-7.77 (m,
1H), 7.85 (s, 1H), 7.93-7.96 (d, 1H), 8.57 (s, 1H), 9.71 (bs, 1H).
ESI/MS (mle, %): [369 (M+1)", 100; 371(M+1)", 32].
Example 48 '

o OH
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2-(6-(5-Ethoxy-2-fluorophenyl)pyridin-3-y|amino)benzoic acid

Obtained (0.040 g, yield 19%) following the procedure described in Example 37 starting

with Intermediate 54 (0.61 mmol, 0.100 g) and Intermediate 32 (0.61 mmol, 0.1799).
5 'H NMR (300 MHz, CDCl,): 1.43 (t, 3H), 4.10 (q, 2H), 6.82-6.90 (m, 2H), 7.07 (dd,
1H), 7.34 (s, 1H), 7.39 (dd, 1H), 7.48 (m, 1H), 7.67 (dd, 1H), 7.78 (dd, 1H), 8.06 (d,
1H), 8.62 (s, 1H).
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ESIMS (mle, %): 353 [(M+1)*, 100].
Example 49

2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)-5-(triﬂuoromethyl)benzoic acid
In a schlenck tube, a mixture of intermediate 29 (0.66 mmol, 0.194 g), Intermediate 59
(0.66 mmol, 0.155 g), BINAP (0.07 mmol, 0.041 g), Pdz(dba); (0.03 mmol, 0.030 g) and
NaO'Bu (1.66 mmol, 0.159 g) in toluene (4 ml) was heated at 110°C for 12 hours, under
argon atmosphere. The solvent was evaporated and the solid residue was triturated with
aqueous solution of 2N HCI and extracted with CHCls. The crude mixture was dissolved in
ethanol (3 ml) and 0.2 ml of aqueous 2N NaOH were added and stirred at room
temperature overnight. The solid residue was triturated with water, neutralised with
aqueous solution of 2N HCI and extracted with CHCI;. The crude mixture was ‘purified by
flash chromatography over SiO, eluting with mixtures of hexane/ethyl acetate affording
0.061 g (yield 21%) of the expected compound.

3 "M NMR (300 MHz, DMSO-d;): 1.31-1.35 (t, 3H), 2.32 (s, 3H), 4.02-4.06 (q, 2H),

6.91-6.94 (d, 1H), 7.04-7.09 (m, 2H), 7.32-7.35 (m, 2H), 7.48-7.50 (m, 1H), 7.59 (s,

1H), 8.24 (s, 1H), 8.34 (s, 1H), 12.42 (bs, 1H).

ESIMS (mle, %): 417 [(M+1)*, 100].

Example 50
OH
; T e

\4/ ~o~ \' \r Sae

/
2-(6-(3-Methokyphenyl)—S-methylpyrldln-3-y|am|no) -5-(trifluoromethyl)benzoic acid
Obtained (0.050 g, yield 27%%) following the procedure described in Example 49 starting
with Intermediate 59 (0.43 mmol, 0.100 g) and Intermediate 33 (0.43 mmol, 0.12 g).
& 'H NMR (300 MHz, DMSO-d;): 2.32 (s, 3H), 3.78 (s, 3H), 6.93-6.96 (d, 1H), 7.07-7.11
(m, 2H), 7.32-7.35 (m, 2H), 7.50-7.53 (m, 1H), 7.61 (s, 1H), 8.22 (s, 1H), 8.37 (s, 1H),
12.15 (bs, 1H).
ESIMS (m/e, %): 403 [(M+1)", 100].

Example 51
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2-(6-(3-Methoxyphenyl)-s-methylpyridin-3-ylamino)-5-methylbenzoic acid
In a schlenck tube, a mixture of Intermediate 33 (2.55 mmol, 0.71 g), Intarmediate 55
(2.57 mmol, 0.46 g), BINAP (0.25 mmol, 0.158 a), Pdi(dba), (0.13 mmol, 0.116 g) and
NaO'Bu (6.35 mmol, 0.610 g) in toluene (20 ml) was heated at 110°C for 12 hours, under
argon atmosphere. The solvent was evaporated, the solid residue was suspended in
water, the pH was takzn to 6.5 and extracted with CHC.. The crude mixture was purified
by flash chromatography over SiO: eluting with mixtures of hexane/ethyl acefate affording
0.580 g (yield 65%) of the expected compound.

5 'H NMR (300 MHz, CDCI;): 2.28 (s, 3H), 2.34 (s, 3H), 3.85 (s, 3H), 6.95 (d, 1H), 7.08

(s, 2H), 7.23 (d, 1H), 7.36 (t, 1H), 7.58 (s, 1H), 7.83 (s, 1H), 8.51 (s, 1H).

ESIMS (m/e, %): 349 [(M+1)", 100].
Example 52

2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-y|amino)-6-methylbenzoic acid
Obtained (0.085 g, yield 32%) following the procedure described in Example 51 starting
with Intermediate 56 (0.75 mmol, 0.212 g) and Intermediate 33 (0.76 mmol, 0.136 q).
& "H NMR (300 MHz, CDCl): 2.29 (s, 2H), 2.35 (s, 3H), 3.82 (s, 3H), 6.74-5.76 (m,
1H), 6.92-6.95 (m, 1H), 7.03-7.07 (m, 2H), 7.17-7.19 (m, 2H), 7.32-7.36 (t, 1H), 7.89 (s,
1H), 8.43 (s, 1H).
ESIMS (m/e, %): - 349[(M+1)", 100].

Example 53
0y _OH
; 4 A
\\ Fdhhd \'N
.| ..,] ll ..f—L LA OMe
TJ

5-FIuoro-2-(6-(3-methoxyphenyl)-5-methy|pyridin-3-ylamino)benzoic acid
Obtainad (0.043 g, yield 228%) following the procedure described in Example 51 starting
with Intermediate 53 (0.53 mmol, 0.148 g) and Intermediate 33 (0.53 mmol, 0.090 g).
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& 'H NMR (300 MHz, DMSO-d;): 2.31 (s, 3H), 3.78 (S, 3H), .93-6.96 (m, 1H), 7.05-
7.10 (m, 2H), 7.31-7.36 (m, 3H), 7.58 (s, 1H), 7.62-7.85 (d, 1H), 8.38 (s, 1H).
ESI/MS (m/e, %): 353 [ (M+1)*, 100].

Example 54

2-(6-(5-Ethoxy-2-ﬂuorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.110 g, yield 379%) following the procedure described in Example §1 starting
with Intermediate 55 (0.81 mmol, 0.240 g) and Intermediate 32 (0.82 mmol, 0.147 g).
3 "H NMR (300 MHz, DMSO-d;): 1.39 (t, 3H), 2.32 (s, 3H), 4.12(q, 2H), 7.01 (m, 1H),
7.29 (dd, 1H), 7.36 (s, 2H), 7.52 (dd, 1H), 7.80 (m, 3H), 8.64 (s, 1H).
ESI/MS (m/e, %): 367 [(M+1)", 100].

mppp—— PO ¥
0. OH
-
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N

A
2-(6-(2-Fluoro-5-methoxyphenyl)-s-methylpyridin-3-y|amino)-S-methylbenzoic acid
A. Ethyl 2-(6-(2—ﬂuoro-5-methoxyphenyI)-5-methyIpyridin-3-ylamino)-5-
methylbenzoate
In a schlenck tube, a mixture of intermediate 64 (0.14 mmol, 0.050 g), 2-fluoro-5-
methoxyphenylboronic acid (0.14 mmol, 0.024 g), P4Cl.dppf.DCM (0.01 mmal, 0.012 q)
and Cs.CO; (0.42 mmol, 0.140 g) in a 4:1 dioxana/water mixture (1.5 ml) was heated at
110°C for 12 hours, under argon atmosphere. The solvent was evaporated and the crude
mixturs was purified over a SCX cartridge eluting with MeOH:NH. 10:1 and affording
0.048 g of the corresponding ester derivative.
ESI/MS (m/e, %): 395 {(M+1)*, 100].
B. 2-(6-(2—FIuoro-5-methoxyphenyl)—5-methy|pyridin-3-ylamino)-5-
methylbenzoic acid
The solid residue obtained in step A was dissolved in 2 ml of ethanol and 0.150 ml of
aqueous solution 2N NaOH were added. The mixture was heated at 60°C for 2 hours, the
solvent was evaporated and the solid obtained was suspended in water. The pH was
taken to 6.5 and extracted with CHCI,. The crude mixture was purified over a SCX
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cartridge eluting with MeOH/NH; 10:1 affording 0.030 g (yield 67%) of the expected
product. _
5 'H NMR (300 MHz, CDCL): 2.25 (s, 3H), 2.29 (s, 3H), 3.81 (s, 3H), 6.91-6.99 (m,
2H), 7.07 (t, 1H), 7.21-7.31 (m, 2H), 7.58 (s, 1H), 7.84 (s, 1H), 8.51 (s, 1H).
ESI/MS (mle, %): 367 [(M+1)*, 100]. '

Example 56
O:

H
N
SRS
I

2-(6-(2-F|uorophenyl)pyridin-3-y|amino)-5-methylbenzoic acid
Obtained (0.08 g, yield 28%) following the procedure described in Example 51 starting
with Intermediate 55 (0.85 mmol, 0.213 g) and Intermediate 34 (0.0.85 mmol, 0.140 g).

5 "H NMR (300 MHz, CDCly): 2.25 (s, 3H), 7.27-7.35 (m, 4H), 7.40-7.44 (m, 1H), 7.70-

7—’,5 (m' BH)'ﬁﬁﬁ'?Q-:' fm 1KY 8 AR (s 1H

1. D1 .00\ 1af) Yer (& 25 %

ESUMS (m/e, %): 323 [(M+1)*, 100].
Example 57
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. 2-(6-(3-Methoxyphenyl)—5-phenylpyridin-3-ylamino)-5-methy|benzoic acid

A. Ethyl 2-(6-(3-methoxyphenyl)-5-phenylpyrIdin-3-y|amino)-5-methylbenzoate
In a schlenck tube, a mixture of Intermediate 10 (0.81 mmol, 0.161 g), Intermediate 7
(0.81 mmol, 0.223 g), Cs:CO: (1.13 mmol, 0.369 g), xanthpos (0.16 mmol, 0.094 g) and
Pd.(dba)s (0.08 mmol, 0.074 g) in dioxane (3 ml) was heated at 110°C for 12 hours, under
argon atmosphere. After filtration over celite, the solvent was evaporated and the crude
mixture was purified over SiO; eluting with hexane/ethyl acetate affording 0.100 g (yield
28%) of the corresponding ester derivative.

5 'H NMR (300 MHz, CDCls): 1.41-1.46 (t, 3H), 2.31 (s, 3H), 3.62 (s, 3H), 4.35-4.42 (q,

2H), 6.77-6.80 (d, 1H), 6.88 (s, 1H), 6.92-6.94 (d, 1H), 7.11-7.14 (s, 1H), 7.19-7.35 (m,

7H), 7.59-7.61 (d, 1H), 7.83 (s, TH), 7.61-7.63 (d, 1H), 9.52 (s, 1H).

ESIMS (mle, %): 439 [(M+1)", 100].

B. 2-(6—(3-Methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-methylbenzoic acid
The solid residue obtained in step A was dissolved in ethanol (5 ml) and aqueous solution
2N NaOH (0.250 ml) was added. The mixture was heated at 60°C for 2 hours, the solvent



10

15

20

25

A

WO 2009/021696 PCT/EP2008/006573
- 106 -

was evaporated and the solid obtained was suspended in water. The pH was taken to 6.5
and evtracted with CHC;. The crude mixture was purified over a SiO; eluting with
DCM/MeOH 2% éffording 0.060 g (yield 63%) of the expected product.
5 'H NMR (300 MHz, DMSO-d;): 2.24 (s, 3H), 3.56 (s, 3H), 6.75-6.84 (m, 2H), 7.09-
7.15 (t, 1H), 7.20-7.24 (m, 3H), 7.32-7.38 (m, 5H), 7.56 (s, 1H), 7.74 (s, 1H), 8.55 (s,
1H), 9.60 (bs, 1H).
ESI/MS (mle, %): 411 [ (M+1)*, 100].

Example 58
OH
D N
L

5-Methyl-2-(5-methyl-6-phenylpyridin-3-y|amino)benzoic acid

A. Ethyl 5-methy|-2-(5-methy|-6-phenylpyridin-3-ylamino)benzoate
Obtained (1g, yield 57%) following the procedure described in Example 57 (step A)
starting with Intermediate 10 (5.03 mmol, 1 g) and Intermediate 2 (5.05 mmol, 0.93 g).

ESIMS (mle, %): 347 [(M+1)*, 100].

B. 5-Methyl-2-(5-methy|-6-phenylpyridin-3-ylamino)benzoic acid
Obtained (0.51 g, yield 52%) following the procedure described in Example 57 (step B)
starting with ethyl 5-methy|-2-(5-methy|-6-pheny|pyridin-3-ylamino)benzoate (1g, 3.18
mmol).

5 'H NMR (300 MHz, CDCL): 2.27 (s, 3H), 2.32 (s, 3H), 7.20 (s, 1H), 7.23 (s, 1H), 7.39-

7.56 (m, 6H), 7.82 (s, 1H), 8.50 (s, 1H).

ESI/MS (m/e, %): 319 [(M+1)", 100].

Example 59
0, OH
LN
}l T . o5
S-Methyl-2-(5-methyl-6-(3-(triﬂuoromethoxy)phenyl)pyridin-3-y|amino)benzoic acid
A. Ethyl 5-methy|-2-(5-methyl-6-(3-(triﬂuoromethoxy)phenyl)pyridin-3-
ylamino)benzoate

Obtained (0.083 g, yield 38%) following the procadure dascribed in Example 57 (step A)
starling with Intermediate 10 (0.50 mmol, 0.1 g) and Intzrmediate 41 (0.50 mmol, 0.135q).

ESUMS (mle, %): 431 [(M+1)*, 100].
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B. 5-Methyl-2-(5-methyl-6-(3-(triﬂuoromethoxy)phenyl)pyridin-3-
ylamino)benzoic acid
Obtained (0.50 g, yield 64%) following the procedure described in Example 57 (step B)
starting with ethy! 5-methyl-2-(5-methyl-6-(3-(triﬂuoromethoxy)phenyl)pyridin-3-
ylamino)benzoate (0.083g, 0.19 mmol).
5 'H NMR (300 MHz, DMSO-de): 2.30 (s, 3H), 2.39 (s, 3H), 7.34 (s, 2H), 7.44 (m, 1H),
7.57 (s, 1H), 7.63-7.65 (m, 3H), 7.80 (s, 1H), 8.46 (d, 1H).
ESIMS (m/e, %): 403 [(M+1)*, 100].
Example 60

H
N._ '/\N
“ 'I - OMe

AU
2-(5-Cyclopropy|-6-(3-methoxypheny|)pyridin-3-y|amino)—5-methy|benzoic acid
A. Ethyl 2-(5-CycIopropyl-6-(_3-methoxyphenyl)pyridin-3-ylamino)-5-
methylbenzoate '
Obtained (0.047 g, yield 27%) following the procedure described in Example 57 (step A)
starting with Intermediate 10 (0.42 mmol, 0.082 g) and Intermediate 42 (0.42 mmol, 0.100
9)-
5 'H NMR (300 MHz, CDCl,): 0.68-0.73 (m, 2H), 0.93-0.98 (m, 2H), 1.42-1.46 (t, 3H),
1.99-2.07 (m, 1H), 2.31 (s, 3H), 3.88 (s, 3H), 4.35-4.42 (q, 2H), 6.93-6.96 (m, 1H),
7.08-7.10 (m, 1H), 7.20-7.27 (m, 3H), 7.35-7.40 (m, 1H), 7.82 (s, 1H), 7.42-7.44 (m,
1H), 9.38 (s, 1H). ~
ESIMS (m/e, %): 403 [(M+1)", 100].
B. 2-(5-Cyc|opropyl-6-(3-methoxyphenyl)pyridin-3-ylamino)-5-methylbenzoic
acid
Obtained (0.32 g, yield 73%) following the procedure described in Example 57 (step B)
starting with ethyl 2-(5-Cyc|opropyI-6—(3-methoxyphenyl)pyridin-3-ylamino)—5-
methylbenzoate (0.047g, 0.12 mmol).
5 "H NMR (300 MHz, DMSO-d;): 0.72-0.76 (m, 2H), 0.90-0.93 (m, 2H), 1.91-1.96 (m,
1H), 2.23 (s, 3H), 3.32 (s, 3H), 6.93-6.96 (d, 1H), 7.15-7.23 (m, 4H), 7.25-7.28 (m, 1H),
7.34-7.38 (t, 1H), 7.72 (s, 1H), 8.34 (s, 1H), 9.45 (bs, 1H).
ESI/MS (m/e, %): 375 [(M+1)*, 100].
Example 61
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2-(6-(2-Flupro-5-isopropoxyphenyl)pyridin-3-ylamino)—S-methylbenzoic acid
Obtained (0.065 g, yield 17%) following the procedure described in Example 51 starting
with Intermediate 55 (1 mmol, 0.180 g) and Intermediate 35 (1 mmol, 0.311 g).

5 "H NMR (300 MHz, CDCl): 1.34-1.36 (d, 6H), 2.30 (s, 3H), 4.55-4.64 (m, 1H), 6.85-
6.90 (m, 1H), 7.04-7.10 (t, 1H), 7.22-7.30 (m, 2H), 7.44-7.47 (m, 1H), 7.71-7.75 (m,
2H), 7.88 (s, 1H), 8.71 (s, 1H), 9.62 (bs, 1H).
ESI/MS (m/e, %): 381[(M+1)*, 100].
Example 62
0. OH
.
T L
Ty

2-(6-(3-|sopropoxypheny|)-5-methylpyridin-3-y|amino)—5-methylbenzoic acid
A. Ethyl 2-(6-(3-|sopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate
Obtained (0.204 g, yield 67%) following the procedure described in Example 57 (step A)
starting with Intermediate 10 (0.76 mmol, 0.183 g) and Intermediate 43 (0.76 mmol, 0.150
9)-

5 'H NMR (300 MHz, CDCls): 1.34-1.36 (d, 6H), 1.41-1.45 (t, 3H), 2.30 (s, 3H), 2.35 (s,

3H), 4.34-4.41 (g, 2H), 4.57-4.85 (m, 1H), 6.89-6.92 (d, 1H), 7.06-7.09 (m, 2H), 7.21-

7.26 (M, 2H), 7.31-7.35 (t, 1H), 7.44 (s, 1H), 7.81 (s, 1H), 8.44 (s, 1H), 9.39 (s, 1H).

ESI/MS (m/e, %): 405 (M+1)*, 100].

B. 2-(6-(3-|sopropoxyphenyl)-5-methy|pyridin-3-y|amino)-5-methylbenzoic acid
Obtained (0.140 g, yield 73%) following the procedure described in Example 57 (step B)
starting with ethyl 2-(8-(3-isopropoxyphenyl)—5-methylpyridin-3-ylamino)-5-methylbenzoate
(0.204g, 0.50 mmol).

5 'H NMR (300 MHz, DMSO-d;): 1.26-1.28 (d, 6H), 2.24 (s, 3H), 2.30 (s, 3H), 4 60-4.68

(m, 1H), 6.89-6.92 (d, 1H), 7.01-7.06 (m, 2H), 7.23-7.34 (m, 4H), 7.56 (s, 1H), 7.73 (s,

1H), 8.36 (s, 1H), 9.52 (bs, 1H).

ESI/MS (m/e, %): 377 [(M+1)", 100].

Example 63
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Hjl T,
AV

2-(6-(3-Cyclopropoxyphenyl)-s-methylpyridin-3-ylamino)—5-methylbenzoic acid
A. Tert-butyl 2-(6-(3-cyclopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate
A mixture of Intermediate 16 (0.66 mmol, 0.250 g), Intermediate 25 (0.99 mmol, 0.257 g),
Pd(PPh;), (0.06 mmol, 0.075 g) and K:CO; (2.32 mmol, 0.320 g) in DMF (7 ml) was
heated at 130°C for 2 hours in a microwave oven. The mixture was filtered through celite
and the solvent was evaporated. The crude mixture was purified over a SiO- eluting with
hexane/ethyl acetate mixtures and affording 0.110 g (yield 92%) of the corresponding
ester derivative.
& 'H MMR (200 MHz, DMSO-d;): 0.74 - 0.79 (m, 2 H), 0.79 - 0.86 (m, 2 H), 1.62 (s, 9
H), 2.30 (s, 3H), 2.35 (s, 3H), 3.57 - 3.90 (m, 1H), 6.97 - 7.24 (m, 4H), 7.27 - 7.49 (m,
3H), 7.68 - 7.81 (m, 1H), 8.46 (d, J=2.34 Hz, 1H), 9.44 (s, 1H).
ESIMS (m/e, %): 431 [(M+1)", 92].
B. 2-(6-(3-Cyclopropoxyphenyl)-S-methylpyridin-3-ylamino)-5-methylbenzoic
acid
The solid residuz obtained in step A was dissolved in 1.5 ml of trifluoroacetic acid and
stirred for 45 minutes at room temperature. The solvent was evaporated and the solid
residue was tritured with a diethyl ether/hexane mixture. The solid was filtered off
affordihg 0.093 g (yield 74%) of the expected product.
& '"H NMR (200 MHz, DMSO-d;): 0.69 (m, 2H), 0.75 - 0.89 (m, H), 2.29 (s, 3H), 2.34 (s,
3H), 2.90 (m, 1H), 7.15 - 7.57 (m, 5H), 7.78 (s, 1H), 7.91 (s, 1H), B.43 (s, 1H), 9.55 (s,
1H). '
ESI/MS (mle, %): 375 [(M+1)*, 100].
Example 64

OH
H

\\/N\AN )
PR PSS
TC

2-(6-(2-Chlorophenyl)-s-methylpyridin-3-ylamino)-5-methylbenzoic acid

A. Tert-butyl 2-(6-(2-chloropheny!)-5-methylpyridin-3-ylamino)-5-
methylbenzoate
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Obtained (0.150 g, yield 95%) following the procedure described in Exvample 63 (step A)
starting with Intermediate 16 (0.53 inmol, 0.200 g) and 2-chlorophenylboronic acid (0.79
mmol, 0.124 g).

3 'H NMR (200 MHz, CDCl,):1.62 (s, 9H), 2.14 (s, 3H), 2.30 (s, 3H), 6.90 - 7.59 (m,

7H), 7.74 (m, 1H), 8.45 (d, J=2.34 Hz, 1H), 9.48 (s, 1H).

ESI/MS (m/e, %): 409 [(M+1)*, 96).

B. 2-(6-(2-Ch|orophenyl)-S-methylpyridin-3-ylamino)-5-methy|benzoic acid
Obtained (0.088 g, yield 51%) following the procedure described in Example 63 (step B)
starting with tert-butyl 2-(6-(2-ch|orophenyl)-s-methylpyridin-3-y|amino)-5-methylbenzoate
(0.150 g, 0. 37 mmol).

5 '"H NMR (200 MHz, DMSO-d;): 2.10 (s, 3H), 2.29 (s, 3H), 7.16 - 7.70 (m, 6H), 7.70 -

7.89 (m, 2H), 8.4 (m, 1H), 9.56 (s, TH).

ESI/MS (m/e, %): 353 [(M+1)", 100].

Example 65

O\/OH

SRR

-~

' U NH,
2-(6-(3-Carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

A. Ethyl 2-(6-(3-carbamoylphenyl)-5-methylpyridin-3-ylamino)—5-

methylbenzoate
Obtained (0.210 g, yield 9156) following the procedure described in Example 63 (step A)
starting with Intermediate 10 (0.60 mmol, 0.120 g) and Intermediate 44 (0.59 mmol, 0.135
a).

ESI/MS (mle, %): 390 [(M+1)*, 100].

B. 2-(6-(3-CarbamoyIphenyl)-s-methylpyridin-3-y|amino)-5-methylbenzoic acid
Obtained (0.140 g, yield 8425) following the procedure described in Example 63 (step B)
starting with ethyl ethyl 2-(6-(3-carbamoylphenyl)-5-methylpyridin-3-ylaminn)-5-
methylbenzoatz (0.235 g, 0.6 mmol).

5 'H NMR (300 MHz, DMSO-d;): 2.30 (s, 3H), 2.37 (s, 3H), 7.26-7.33 (m, 2H), 7.45 (m,

1H), 7.57 (m, 1H), 7.62 (m, 1H), 7.74 (d, 1H), 7.80 (s, 1H), 7.93 (d, 1H), 8.09 (s, 1H),

8.43 (m, 1H).

ESI/MS (mle, %): 362 [(M+1)*, 100].

Example 66
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2-(6—(2-FIuoro-5-methoxyphenyl)-4-methy|pyridin-3-ylamino)-s-methylbenzoic acid
A. Ethyl 2-(6-(2-FIuoro-5-methoxyphenyl)-4-methylpyridin-3-y|amino)—5-
methylbenzoate
Obtained (0.150 g, yield 54%) following the procedure described in Example 57 (step A)
starting with Intermediate 10 (0.76 mmol, 0.150 g) and Intermediate 46 (0.76 mmol, 0.175
Q).
ESI/MS (m/e, %): 395 [(M+1)", 100).
B. 2-(6-(2-FIuoro-5-methoxyphenyl)-4-methylpyridin-3-y|amino)-5-
methylbenzoic acid
Obtained (0.076 g, yield 55%) following the procedure described in Example 57 (step B)
starting with ethyl 2—(6-(2-fIuoro-5-nletho:-cyph»:—nyl)-4-methylpyridin-3-y|amino)—5-
methylbenzoate (0.150 g, 0.38 mmol).
ESIMS (mle, %): 367 [(M+1)", 100].
Example 67

2-(6-(3-Methoxyphenyl)-5-(triﬂuoromethyl)pyridin-3-ylamino)—5-methy|benzoic acid
A. Ethyl 2-(6-(3-Methoxyphenyl)-5-(triﬂuoromethyl)pyridin-3-y|amino)-5-
methylbenzoate
Obtained (0.055 g, yield 43%) following the procedure described in Example 57 (step A)
starting with Intermediate 10 (0.29 mmol, 0.058 g) and Intermediate 45 (0.29 mmol, 0.078
Q).
5 'H NMR (300 MHz, CDCly): 1.42-1.46 (t, 3H), 2.34 (s, 2H), 3.85 (s, 3H), 4.36-4 43 (q,
2H), 6.97-7.00 (d, 1H), 7.06 (s, 1H), 7.08-7.11 (d, 1H), 7.27-7.38 (m, 3H), 7.86 (s, 1H),
7.88-7.90 (d, 1H), 8.71 (s, 1H), 9.39 (s, 1H).
ESI/MS (mle, %): 431 [(M+1)*, 100].
B. 2-(6-(3-Methoxyphenyl)-5-(trif|uoromethyl)pyridin-3-ylamino)-5-
methylbenzoic acid
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Obtained (0.022 g, yield 42%) following the procedure describad in Example 57 (step B)
stariing with ethyl 2-(6-(3-methoxypheny!)-S—(triﬂuoromethyI)pyridin-3-y|amino)—5-
methylbenzoate (0.055 g, 0.13 mmol).
& 'H NMR (300 MHz, DMSO-d;): 2.25 (s, 3H), 3.76 (s, 3H), 6.9A-7.01 (m, 3H), 7.20-
7.23 (d, 1H), 7.29-7.37 (m, 2H), 7.78 (s, 1H), 7.86-7.88 (m, 1H), 8.67 (s, 1H).
ESI/IMS (m/e, %): 403 [(M+1)", 100].
Example 68

2-(6-(3-(Dimethylcarbamoyl)phenyl)-5-methylpyridin-3-y|amino)-5-methy|benzoic
acid ' ‘
A. Ethyl 2-(6-(3-(dimethylcarbamoyl)phenyl)-5-methy|pyridin-3-ylamino)-5-
methylbehzoate
Obtained (0.125 g, yield 40%) following th= procedura described in Example 57 (step A)
starting with Intermediate 10 (0.76 mmol, 0.150 g) and Intermediate 47 (0.76 mmol, 0.195
g).
ESI/MS (m/e, %): 418 [(M+1)*, 100].
B. 2-(6-(3-(Dimethylcarbamoyl)phenyl)-5-methy|pyridin-3-y|amino)-5-
methylbenzoic acid
Obtained (0.060 g, yield 50%) following the procedurs described in Example 57 (step B)
starting with ethyl 2-(6-(3-(dimethylcarbamoyl)phenyl)-5—methylpyridin-3-ylamino)-5-
methylbenzoate (0.125 g, 0.30 mmol).
& 'H NMR (300 MHz, CDCLy): 2.28 (s, 3H), 2.32 (s, 3H), 3.04 (s, 3H), 3.14 (s, 3H), 7.20-
7.28 (m, 3H), 7.46-7.60 (m, 4H), 7.78 (m, 1H), 8.52 (m, 1H).
ESIMS (m/e, %): 390 [(M+1)", 100].

[0} OH
; H
S N /\N
l ]./ \[I ‘-’J\ -~ Q.

T
2-(6-(3-Isopropoxypheriyl)-5-methyIpyridin-3-ylamino)-3-methylbenzoic acid
A. Tert-butyl 2-(6-(3-isopropoxyphenyl)-5-methy|pyridin-3-ylamino)-3-
methylbenzoate
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Obtained (0.25 g, yield 94) following the procedure described in Example 57 (step A)
starting with intermediate 62 (0.62 mmol, 0.197 g) and Intermediate 43 (0.62 mmol, 0.150
)2

o'H NMR (300 MHz, CDCly): 1.31(d, 3 H), 1.34 (d, 3H), 1.56 (s, 9 H), 2.12 (s, 3 H),

2.27 (s, 3H), 4.33-4.71 (m, 1 H), 6.65-6.91 (m, 2 H), 6.98 - 7.13(m, 3H),7.27 - 7.41

(m, 2 H), 7.82 (dd, J=7.81 Hz, 1 H), 8.03 (d, J=2.73 Hz, 1 H), 8.66 (s, 1 H).

ESIMS (m/e, %): 433 [(M+1)", 90].

B. 2-(6-(3-Isopropoxypheny|)-5-methylpyridin-3-ylamino)-3-methylbenzoic acid
Obtained (0.092 g, yield 28%) following the: procedure described in Example 63 (step B)
starting with tert-butyl 2-(B-(3-isopropoxyphenyl)-5-methylpyridin-3-ylamino)-3-
methylbenzoate (0.25 g, 0.65 mmol).

& "H NMR (400 MHz, DMSO-d;): 1.28 (s, 3 H), 1.29 (s, 3 H), 2.18 (s, 3 H), 2.28(s, 3

H), 4.53 - 4.78 (m, 1 H), 6.93 - 7.14 (m, 3H),7.19 (s, 1 H), 7.32 (t, J=7.44 Hz, 1 H),

7.42 (1, J=7.44 Hz, 1 H), 7.57 (d, J=7.04 Hz, 1 H), 7.77 (d, J=7.04 Hz, 1 H), 7.86 (s, 1

H) 8.80 (s, 1 H).

ESIMS (m/e, %): 377 [(M+1)*, 100].

Example 70

0 H

L NP\

Ty

R N N RN
g

3-Methyl-2-(5-methy|-6—phenylpyridin-3-ylamino)benzoic acid

A. Tert-butyl 3-Methy|-2-(5-methyl-6-phenylpyridin-3-y|amino)benzoate
Obtained (0.280 g, yield 90%) following the procedure described in Example 57 (step A)
starting with Intermediate 62 (0.82 mmol, 0.260 g) and Intermediat= 2 (0.81 mmol, 0.150
9).

& "H NMR (300 MHz, CDCI;): 1.58 (s, 9H), 2.14 (s, 3H), 2.29 (s, 3H), 6.84 (d, =2.73

Hz, 1H), 6.97 - 7.15 (m, J=7.61, 7.61 Hz, 1H), 7.28 - 7.58 (m, GH), 7.86 (m, 1H), .06

(d, J=2.73 Hz, 1H), 8.68 (s, 1H). '

ESI/MS (m/e, %): 375 [(M+1)*, 90].

B. 3-Methyl-2-(5-methyl-8-phenylpyridin-3-ylamino)benzoic acid
Obtained (0.120 g, yield 42%) following the procedure described in Example 63 (step B)
starting with tert-butyl 3-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate (0.254,
0.67 mmol).
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5 'H NMR (400 MHz, DMSO-ds): 2.19 (s, 3H), 2.27 (s, 3H), 7.18 (s, 1H), 7.31 (t, =763
Hz, 1H), 7.47 - 7.61 (m, GH), 7.77 (d, J=6.65 Hz, 1H), 7.89 (4, J=2.74 Hz, 1H), 8.79 (s,
1H).

Example 71

2-(6-(2-Ch|orophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

A. Tert-butyl 2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-methylbenzoate
Obtained (0.043 g, yield 43%%) following the procedure described in Example 63 (step A)
starting with Intermediate 15 (0.25 mmol, 0.090 g) and 2-chlorophenylboronic acid (0.37
rmaal NAED ~
v, v.voou yj.

5 "H NMR (300 MHz, CDCLy): 1.62 (s, 9H), 2.31 (s, 3H), 7.18-7.21 (m, 1H), 7.29-7.36

(m, 3H), 7.46-7.49 (m, 1H), 7.61-7.65 (m, 3H), 7.74 (s, 1H), 8.62 (s, 1H), 9.54 (s, 1H).

ESIMS (mle, %): 395 [(M+1)*, 100].

B. 2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.020 g, yield 54%5) following the procedure described in Example 83 (step B)
starting with tert-butyl 2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-methylbenzoate (0.042 g,
0. 11 mmol). ,
& "H NMR (300 MHz, DMSO-d): 2.27 (s, 3H), 7.20-7.32 (m, 2H), 7.42-7 46 (m, 2H),
7.56-7.64 (m, 3H), 7.73-7.75 (m, 1H), 7.77 (s, 1H), 8.56-8.58 (d, 1H), 9.58 (bs, 1H).
ESIMS (m/e, %): 339 [(M+1)*, 100].

0. OH

H
A N N
F Ty

Example 72

g OMe
I Z

L

3-FIuoro-2-(6-(3-methoxyphenyl)-S-methylpyridin-3-ylamino)benzoic acid
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A. Tert-butyl 3-ﬂuoro-2-(6-(3-methoxypheny|)-5-methylpyridin-3-y|amino) ben-
zoate

Obtained (0.310 g, yield 80%) following the procedure described in Example 57 (step A)
starting with |nterm_ediate 63 (0.91 mmol, 0.250 g) and Intermediate 48 (0.91 mmol, 0.195
g)-

5 'H NMR (300 MHz, CDCly): 1.60 (s, 9H), 2.33 (s, 3H), 3.85 (s, 3H), 6.90-7.38 (m,

7H), 7.78 (d, J=7.81 Hz, 1H), 8.06 - 8.45 (m, 1H), 9.05 (s, 1 H).

ESI/MS (m/e, %): 409 [(M+1)", 97].

B. 3-FIuoro-2-(6-(3-methoxyphenyl)-5-methy|pyridin-3-y|amino)benzolc acid
Obtained (0.258 g, yield 74%) following the procedurs described in Example 63 (step B)
starting with tert-butyl 3-fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylamino)
benzoate (0.300 g, 0.73 mmol).

5 'H NMR (200 MHz, DMSO-d;): 2.31 (s, 3H), 3.81 (s, 3H), 6.93 - 7.69(m, 7H,)7.81(d,
41 5.6 (s. 1H

J=7.81 Hz, 1H), 8.20 (s, 1H), 5.08 (s, iH).
) )

ESI/MS (m/e, %): 353 [(M+1)*, 100].
Example 73

N

T UO “I: F

5-CycIopropyl-2-(5-methyl-6-(3-(triﬂuoromethoxy)phenyl)pyridin-3-ylamino)benzoic

acid

A. Ethyl 5-cyc|opropyl-2-(5-methyl-6-(3-(triﬂuoromethoxy)phenyl)pyridin-3-
ylamino)benzoate
Obtained (0.300 g, yield 99°%) following the procedure described in Example 57 (step A)
starting with Intermediate 9 (0.67 mmol, 0.150 g) and Intermediate 41 (0.7 mmol, 0.179

g).
ESI/MS (mle, %): 457 [(M+1)", 100].

B. 5-Cyc|opropyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyridin-3-
ylamino)benzoic acid
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Obtained (0.300 g, yield 68%%) following the procedure described in Example 57 (step B)
starting with ethy! 5-cyc!opropyl-"'-(5-methyl-6-(3-(trif|uoromethoxy)phenyl)pyridin-3- '
ylamino)benzoate (0.125 g, 0.30 mmol).
5 '"H NMR (300 MHz, CDCls): 0.63 (qd, 2H), 0.90 (ad, 2H) 1.84 (m, 1H), 2.30 (s, 3H),
7.12 (dd, 1H), 7.24 (m, 2H), 7.39 (m, 1H), 7.44-7.50 (m, 3H), 7.76 (m, 1H), 8.46 (m,
1H).
ESIMS (m/e, %): 429 [(M+1)*, 100].

Example 74

5-Cyc|opropyl-2-(5-methyl-6—phenylpyridin-3-y|am|no)benzoic acid

A. Ethyl 5-cyc|opropyl-2-(5-methyl-6-phenylpyridin-3-y|amino)benzoate
Obtained (0.245 g, yield 99%) following the procedure described in Example 57 (step A)
starting with Intermediate 9 {0.67 mmol, 0.150 g) and Intermediate 2 (0.67 mmol, 0.123 g).

ESIMS (m/e, %): 373 [(M+1)*, 100].

B. 5-Cyc|opropyl-2-(5-methyl—6-phenylpyridin-3-y|amino)benzoic acid
Obtained (0.070 g, yield 29%) following the procedure described in Example 57 (step B)

" starting with ethyl 5-cyclopropyl-2—(5-methy|-6-phenylpyridin-3-ylamino)benzoate (0.245 g,

0.67 mmol).
& '"H NMR (300 MHz, CDCl;): 0.63 (g, 2H), 0.90 (q, 2H), 1.84 (m, 1H), 2.33 (s, 3H),
7.12(d, 1H), 7.24 (s, 1H), 7.38-7.58 (m, 6H), 7.73 (s, 1H), 8.51 (s, 1H).
ESI/MS (mle, %): 345 [(M+1)*, 100].

Example 75

5-Methyl-2-(5-methyl-6-(2-(triﬂuoromethyl)phenyl)pyridin-3-y|amino)benzoic acid
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A. Tert-butyl 5—methy|-2-(5-methy|-6-(2-(triﬂuoromethyl)phenyl)pyridin-3-
ylamino)benzoate
Obtained (0.032 g, yield 14%) following the procedure described in Example 63 (step A)
starting with Intermediate 16 (0.53 mmol, 0.200 g) and 2-(trifluoromethyl)-phenyl! boronic
acid (0.53 mmol, 0.151 g).

B. 5-Methyl-2-(5-methyl~6-(2-(triﬂuoromethyl)phenyl)pyridin-3-ylamino)benzoic
acid
Obtained (0.016 g, yield 55%) following the procedure described in Evample 63 (step B)
starting  with  tert-buty! 5-methy|-2-(5-methyl-6-(2-(triﬂuoromethyI)phenyl)pyridin-3-
ylamino)benzoate (0.032 g, 0.072 mmol). ‘
5 'H NMR (200 MHz, DMSO-ds): 2.01 (s, 3H), 2.28 (s, 3H), 7.28 - 7.37 (m, 1H), 7.46 (d,
J=6.25 Hz, 1H), 7.59 - 8.02 (m, 5 H), 8.37 (d, J=1.95 Hz, 1 H), 9.54 (s, 1 H).
~ ESVMS (m/e, %). 387 [(M+1)*, 96].
Example 76

2-(6—(3-Chlorophenyl)—5-methylpyridin-3-ylamino)-5-methylbenzoic acid

A. Tert-butyl 2-(6-(3-chIorophenyl)—S-methylpyridin-3-ylamino)-5-
methylbenzoate
Obtained (0.165 g, yield 76%2) following the procedure described in Example 63 (step A)
starting with Intermediate 16 (0.53 mmol, 0.200 g) and 3-chloroph=nylboronic acid (0.53
mmol, 0.124 g). |

B. 2-(6-(3-0hlorophenyl)-s-methylpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.118 g, yield 83%) following the procedure described in Example 683 (step B)
starting with tert-butyl 2-(6-(3-chlorophenyl)-5-methylpyridin-3-ylamino)—S-methylbenzoate
(0.165 g, 0.40 mmol).

5 "H NMR (200 MHz, DMSO-d;): 2.28 (s, 3H), 2.34 (s, 3H), 7.23-7.42 (m, 1H), 7.43 -

7.83 (m, 7H), 8.43 (d, J=2.73 Hz, 1H), 9.53 (s, 1 H).

ESIMS (m/e, %): 353 [(M+1)*, 94].

Example 77
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2-(6-(2-F|uorophenyl)-5-methy|pyridin-3-y|amino)-5-methylbenzoic acid

A. Tert-butyl 2-(6-(2-fluorophenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate
Obtained (0.310 g, yield 74%) following the procedure described in Example 63 (step A)
starting with Intermediate 16 (1.06 mmol, 0.400 g) and 2-fluorophenylboronic acid (1.60
mmol, 0.224 g). '

B. 2-(6-(2-FIuorophenyl)-5-methylpyridin-3-ylamino)-5-methy|benzoic acid
Obtained (0.262 g, yield 7495) following the procedure described in Example 63 (step B)
starting with tert-butyl 2-(6-(2-ﬂuorophenyl)-s-methylpyridin-S-yIamino)—5-methylbenzoate
(0.310 g, 0. 79 mmol).

5 'H NMR (200 MHz, DMSO-d;): 2.18 (s, 3H), 2.28 (s, 3H), 7.14 - 7.65 (m, 6H), 7.68 -

7.92 (m, 2H), 8.45 (d, J=2.34 Hz, 1H), 9.55 (s, 1 H).

ESUMS (m/e, %): 337 [(M+1)", 96].

Example 78

5-Methyl-2—(5-methyl-6-(quinolin-5-y|)pyridin-3-ylamino)benzoic acid

A. Tert-butyl 5-methyl-2-(5-methyl-6-(quinoIin-5-y|)pyridin-3-ylamino)benzoate
Obtained (0.683 g, yield 94%) following the procedure described in Example 63 (step A)
starting with Intermediate 16 (1.46 mmol, 0.550 g) and quinolin-5-ylboronic acid (2.19
mmol, 0.378 g).

B. 5-Methyl-2-(5-methyl-6-(quinolin-5-yl)pyridin-3-ylamino)benzoic acid
Obtained (0.562 g, yield 85%) following the procedure described in Example 63 (step B)
starting with tert-buty! 5-methy1-"-(5-methyl-6-(quinolin-5-yl)pyridin-3-y|amino)benzoate
(0.583 g, 1.37 mmol).
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2-(3’-FIuoro-3-methy|-2,4’-bipyridin-5-ylamino)-5-methy|benzoic acid

Example 7S

A. Tert-butyl 2-(3’-f|uoro-3-methyl-2,4’-bipyridin-5-ylamino)-5-methylbenzoate
In a schlenck tube, a mixture of Intermediate 16 (1.46 mmol, 0.550 g), 3-fluoro-4-
(tributylstannyl)pyridine (1.46 mmol, 0.564 g), PdCl,dppf.DCM (0.15 mmol, 0.120 g) and
Cul (0.42 mmol, 0.080 g) in DMF (10 ml) was heated at 120°C for 4.5. The mixture was
filtered through celite and the solvent was evaporated. The crude mixture was extracted
between ethyl acztate and water. The organic phase was evaporated and the crude
residue was purified over a SiO2 eluting with hexane/ethyl acetate mixtures and affording
0.360 g (yield 62%) of the corresponding ester derivative.

ESI/MS (m/e, %): 394 [(M+1)*, 100].

B. 2-(3'-Fluoro-3-methyl-2,4’-bipyridin-5-ylamino)-5-methylbenzoic acid
Obtained (0.291 g, yield 7225) following the procedure described in Example 63 (step B)
starting with tert-butyl 2-(3'-ﬂuoro-3-methyl-2,4’-bipyridin-5-ylamino)-5-methylbenzoate
(0.351 g, 0.89 mmol).

$ "H NMR (300 MHz, DMSO-d;): 2.29 (s, 3H), 7.32-7.40 (m, 2H), 7.75-7.79 (m, 2H),

7.89 (d, 1H), 8.01 (dd, 1H), 8.52 (d, 1H), 8.65-8.67 (m, 2H).

ESIMS (mle, %): 322 [(M+1)*, 100].

Example 80

H
H
Iy
W /J\ Ny
@
N

5-Methy|-2-(5-methyl-6-(pyrazin-2-yl)pyridin-3-ylamino)benzoic acid

A. Tert-butyl 5-methy|-2-(5-methyl-6-(pyrazin-2-yl)pyridin-3-y|amino)benzoate
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Obtained (0.100 g, yield 50%) following the procedure described in Example 79 (step A)
starting with Interrmediate 16 (0.53 mmol, 0.200 g) and 2-(tributylstannyl)pyrazine (0.53
mmol, 0.196 g).

B. 5-Methyl-2-(5-methyl-6-(pyrazin-z-yl)pyridin-3-y|amino)benzoic acid
Obtained (0.048 g, yield 56%) following the procedure described in Example 63 (step B)
starting with tert-butyl 5-methy|-2-(5-methyl-6-(pyrazin-z-yl)pyridin-3-ylamino)benzoate
(0.100 g, 0.25 mmol).

5 'H NMR (300 MHz, DMSO-d;): 2.20 (s, 3H), 2.28 (s, 3H), 7.20 - 7.40 (m, 2H), 7.54

(dd, J=6.44, 4.88 Hz, 1H), 7.66 (d, J=1.95 Hz, 1H), 7.77 (s, 1H), 8.44 (d, J=3.12 Hz,

1H), 8.55 (d, J=4.68 Hz, 1H), 8.70 (d, /=1.95 Hz, 1H), 9.54 (s, 1 H).

ESI/MS (m/e, %): 338 [(M+1)*, 98].

Example 81

5-Cyclopropyl-2-(6-phenyI-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid

A. Ethyl 5-cyclopropyl-2-(6-pheny|-5-(triﬂuoromethyl)pyridin-3-
ylamino)benzoate
Obtained (0.043 g, yield 28%) following the procedure describad in Example 57 (step A)
starting with Intermediate 9 (0.36 mmol, 0.080 g) and Intermediate 1 (0.43 mmel, 0.084 g).
ESI/MS (m/e, %): 427 [(M+1)*, 100].

B, 5-Cyc|opropyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3-y|amino)benzoic acid
Obtained (0.028 g, yield 70%) following the procedure described in Example 57 (step B)
starting with ethyl 5-cyclopropyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3-y|amino)benzoate
(0.043 g, 0.10 mmol). '

ESIMS (m/e, %): 399 [(M+1)", 100].

Example 82
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5-Cyclopropy|-2-(6-(3-methoxyphenyl)-5-(triﬂuoromethyl)pyridin-3-y|amino)benzoic

acid

5 A. Ethyl 5-cyclopropyl-2-(6-(3-methoxyphenyl)-5-(triﬂuoromethyl)pyridin-3-
ylamino)benzoate
Obtained (0.518 g, yield 55%) following the procedure described in Example 57 (step A)
starting with Intermediate 9 (1.1 mmol, 0.250 g) and Intermediate 45 (1.12 mmol, 0.300 g).
ESI/MS (m/e, %): 457 [(M+1)*, 100].
10
B. 5-Cyc|opropyl-2-(6-(3-methoxyphenyl)-5-(triﬂuoromethyl)pyridin-3-
Obtained (0.070 g, yield 27%) following the procedure described in Example 57 (step B)
starting with ethyl 5-cyclopropyl—2-(6-(3—methoxyphenyl)-5-(trifluoromethyl)pyridin-3-
15  ylamino)benzoate (0.518 g, 0.61 mmol).
5 "H NMR (300 MHz, CDCl): 0.65 (g, 2H), 0.94 (q, 2H), 1.86 (m, 1H), 3.84 (s, 3H),
6.98-7.09 (m, 3H), 7.20 (m, 1H), 7.28 (m, 1H), 7.36 (t, 1H), 7.78 (m, 1H), 7.93 (m, 1H),
8.73 (m, 1H).
ESI/MS (m/e, %): 429 [(M+1)*, 100].
20
Example 83

5-Chloro-2-(6-(2-fluorophenyl)pyridin-3-ylamino)benzoic acid
In a schlenck tube, a mixture of Intermediat2 65 (0.92 mmol, 0.300 g), 2-fluorophenyl

25  boronic acid (1.10 mmol, 0.154 g), Pd(PPh;), (0.06 mmoal, 0.064 g) and K-C0O; (2.56
mmol, 0.354 g) in a toluene/methanol mixture (12.5 ml, 4:1) was heated at 80°C for 14
hours, under nitrogen atmosphere. The mixture was diluted with water and extracted with
ethyl acetate. The organic phase was evaporated. The crude mixture was purified over by
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reverse phase using a water/acetonitril/methanol solvent gradient affording 0.1 57 g (yield
49%) of the expected product.
_'"H NMR (400 MHz, DMSO-d;): 7.4 (m, SH) 7.9 (m, 4H), 8.7 (s, 1H), 9.7 (s, 1H), 13.6
(s, 1H).
ESI/MS (mle, %): 343 [(M+1)*, 100], 345 [(M+1)", 35]

Example 84

5-ChIoro-2-(6-(2-chIorophenyl)pyrld|n-3-ylam|no)ben20|c acid

Ottained (0.083 g, yield 29%) following the procedure described in Example 83 startmg
with Intermediate 65 (0.76 mmol, 0.250 g) and 2-chlorophenyl boronic (0.91 mmol, 0.143
9).

. "H NMR (400 MHz, DMSO-d): 7.3 (d, J=9.0Hz, 1 H), 7.5 (m, 3H), 7.6 (m, 2 H), 7.7 (d,
J=8.2 Hz, 1 H), 7.8 (dd, J=8.4, 2.5 Hz, 1 H), 7.9 (d, J=2.7 Hz, 1 H), 8.6 (d, J=2.3Hz, 1
H), 9.7 (s, 1 H), 13.6 (s, 1 H).

ESI/MS (m/e, %): 359 [(M+1)*, 100], 361 [(M+1)", 60], 363 [(M+1 ), 18]

HO. 0
Jle i 0
U

5-Chloro-2-(6-(quinolin-5-yl)pyridin-3-ylamino)benzoic acid

Example 85

Obtained (0.160 g, yield 53%) following the procedure described in Example 83 starting
with Intermediate 65 (0.76 mmol, 0.250 g) and quinolin-5-ylboronic acid (0.91 mmol, 0.158
g9). ,
'H NMR (400 MHz, DMSO-d;): 7.4 (m, 2H), 7.6 (dd, J=8.6, 3.9 Hz, 1H), 7.7 (d, J=8.2
Hz, 1H), 7.8 (d, J=7.0 Hz, 1H), 7.8 (m, 2H), 7.9 (d, J=2.3 Hz, 1H), 8.1 (d, J=8.6 Hz, 1H,
8.6 (d, J=2.3 Hz, 1H), 8.7 (d, J=8.6 Hz, 1H), 8.9 (m, 1H).
ESI/MS (m/e, %): 376 [(1M+1)*, 100], 378 [(M+1)", 35]

Example 86
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2-(6-(2-Chlorophenyl)pyridin-3-y|amino)-5-cyc|opropylbenzoic acid

A. Ethyl 2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-cyclopropylbenzoate
Obtained (0.141 g, yield 622%) following the procedure described in Example 57 (step A)
starting with Intermediate 9 (0.58 mmol, 0.130 g) and Intermediate 49 (0.58 mmol, 0.118

9)-
ESIMS (m/e, %): 393 [(M+1)*, 100].

B. 2-(6-(2-ChIorophenyl)pyridin-3-y|amino)-5-cyclopropylbenzoic acid
Obtained (0.051 g, yield 39%) following the procedure described in Example 57 (step B) -
starting with ethyl 2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-cyclopropylbenzoate (0.141 g,
0.36 mmol).

ESI/MS (mle, %): 365 [(M+1)*, 100].

Example 87

5-Ch|oro-2-(6-(2-(triﬂuoromethyl)phenyl)pyridin-3-ylamino)benzoic acid
Obtained (0.064 g, yield 21%) following the procedure described in Example 83 starting
with Intermediate 65 (0.76 mmol, 0.250 g) and 2-(triflucromethyl)phenylboronic acid (0.83
mmol, 0.158 g). The mixture was diluted with water and extractzd with ethyl acetate. The
organic phase was evaporated and the solid obtained was washed with diethyl ether and
methanol.

'H NMR (400 MHz, DMS0-d;): 7.3 (m, 3H), 7.7 (m, 5H), 8.0 (s, 1H), 8.5 (s, 1H), 12.1

(s, 1H).

ESI/MS (m/e, %): 393 [(M+1)", 100], 295 [(M+1)", 35].

Example 88
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5-Fluoro-2-(6-(2-(triﬂuoromethy|)phenyl)pyridin-3-ylamino)benzoic acid
In a schlenck tube, a mixture of Intermediate 52 (0.91 mmol, 0.200 g), 2-bromo-5-
fluorobenzoic acid (0.94 mmol, 0.225 g), Cu (0.16 mmol, 0.010 g), Cu-0 (0.06 mmol,
0.009 g), K:CO4 (1.01 mmol, 0.140 g) in diethoxyethane (1.5 ml) was heated at 130°C for
14 hours, under nitrogen atmosphere. The crude mixture was diluted with water and ethyl
acetate and filtered through celite. The organic phase was evaporated and the solid
residue was purified by reverse phase using a water/acetonitril/methanol solvent gradient
affording 0.092 g (yield 27%) of the expected product.
“"H NMR (400 MHz, DMSO-ds): 7.4 (m, 2H), 7.4 (d, J=8.2 Hz, 1H), 7.6 (d, J=7.8 Hz,
1H), 7.7 (m, 2H), 7.8 (m, 2H), 7.9 (d, J=7.4 Hz, 1H), 8.5 (d, J=2.3 Hz, 1H), 9.6 (s, 1H).
ESI/MS (mle, %): 377 [(M+1)*, 100].

Example 89

2-(3'-Fluoro-2,4'-bipyridin-5-ylamino)-5-methylbenzoic acid
Obtained (0.082 g, yield 46%%) following the procedure described in Example 51 starting
with Intermediate 55 (0.56 mmol, 0.100 g) and Intermediate 37 (0.55 mmal, 0.253 g).
5 'H NMR (300 MHz, DMSO-d;): 2.27 (s, 3H), 7.30-7.238 (m, 2H), 7.74-7.77 (m, 2H),
7.86-7.89 (d, 1H), 7.97-8.01 (m, 1H), 8.49-8.51 (d, 1H), 8.63-8.66 (m, 2H), 9.63 (bs,
1H).
ESI/MS (mle, %): 324 [(M+1)*, 100].

Example 90

2-(2-(2-FIuorophenyl)pyrimidin-5-ylamino)-5-methylbenzoic acid
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A. Tert-butyl 2-(2-(2-fluorophenyl)pyrimidin-5-ylamino)-Smethylbénzoate
Obtained (0.138 g, yield 21%5) following the procedure described in Example 57 (step A)
starting with Intermediate 11 (1.41 mmol, 0.293 g) and Intermediate 39 (1.42 mmol, 0.466

g).
ESIMS (m/e, %): 380 [(M+1)*, 100].

B. 2-(2-(2-Fluorophenyl)pyrimidin-5-ylamino)-5-methylbenzoic acid
Obtained (0.060 g, yield 63%) following the procedure described in Example 63 (step B)
starling with tert-butyl 2-(2-(2-fluorophenyl)pyrimidin-5-ylamino)-5-methylbenzoate (0.138
g, 0.29 mmol).

'H NMR (400 MHz, DMSO-d;): 7.3 (m, 4H), 7.5 (m, 1H), 7.8 (s, 1H), 8.0 (m, 1H), 8.8 (s,

2H), 9.7 (s, 1H).

ESI/MS (mle, %): 324 [(M+1)*, 100].

Example 91

2-(6-(2,6-Difluorophenyl)pyridin-3-ylamino)-5-methyibenzoic acid

A. Ethyl 2-(6-(2,6-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoate
Obtained (0.133 g, yield 48%) following the procedure described in Example 57 (step A)

 starting with Intermediate 51 (0.76 mmal, 0.156 g) and Intermediate 10 (0.76 mmol, 0.150

9)-
5 "H NMR (300 MHz, CDCly): 1.41-1.46 (t, 3H), 2.32 (s, 3H), 4.35-4.42 (q, 2H), 6.98-
7.03 (m, 2H), 7.21-7.27 (m, 1H), 7.30-7.34 (m, 2H), 7.41-7.44 (d, 1H), 7.63-7.67 (dd,
1H), 7.83 (s, 1H), 8.64-8.66 (d, 1H), 9.50 (s, 1H).
ESIMS (m/e, %): 369 [(M+1)*, 100].

B. 2-(6-(2,6-Difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
Obtained (0.080 g, yield £5%) following the procedure described in Example 57 (step B)
starting with ethyl 2-(6-(2,6-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoate (0.133 g,
0.36 mmol).



10

15

20

25

4L

WO 2009/021696 PCT/EP2008/006573
-126 -

5 'H NMR (300 MHz, DMSO-d): 2.25 (s, 3H), 7.14-7.32 (m, 4H), 7.44-7.54 (m, 2H),
7.71-7.72 (d, 1H), 7.75-7.77 (m, 1H), 8.54-8.55 (d, 1H).
ESI/MS (m/e, %): 341 [(M+1)", 100].

Example 92

2-(2-(2-Chlorophenyl)pyrimidin-5-y|amino)-5-cyc|opropylbenzoic acid

A. Nethyl 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoate
Obtained (0.210 g, yield 72%) following the procedure described in Example 57 (step A)
starting with Intermediate 23 (0.76 mmol, 0.202 @) and Intermediate 57 (0.75 mmol, 0.165

9).
ESIMS (m/e, %): 380 [(M+1)*, 100], 382 [(M+1)*, 35].

B. 2-(2-(2-Chlorophenyl)pyrimidin-5-y|amino)-5-cyc|opropylbenzoic acid
Obtained {0.170 g, yield 81%%) following the procedure described in Example 57 (step B)
starting with methyl 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoate
(0.210 g, 0.55 mmol).

5 "H NMR (300 MHz, DMSO-d;): 1.2 (m, 2H), 1.5 (m, 2H), 2.5 (m, 1H), 7.8 (dd, J=8.6,

2.3 Hz, 1H), 7.9 (d, J=8.6 Hz, 1H), 8.0 (m, 2 H), 8.1 (m, 1H), 8.2 (d, J=2.3 Hz, 1H), 8.3

(m, 1.H), 9.4 (s, 2H), 10.0 (s, 1H), 13.8 (s, 1H).

ESI/MS (m/e, %): 368 [(M+1)*, 100), 368 [(M+1)*, 35].

Example 93

2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-methylbenzoic acid

A. tert-butyl 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-methylbenzoate
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Obtained (0.203 g, yield 69%) following the procedure described in Example 57 (step A)
starting with Intermediate 23 (0.74 mmol, 0.200 g) and Intermediate 11 (0.75 mmol, 0.165

a)-
ESI/MS (m/e, %):396 [(M+1)*, 100], 398 [(M+1)", 35].

B. 2-(2-(2-Ch|orophenyl)pyrimidin-5-ylamino)-s-methylbenzoic acid
Obtained (0.170 g, yield 979%) following the procedure described in Example 63 (step B)
starting with tert-butyl 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-methylbznzoate (0.203
g, 0.51 mmol).

5 'H NMR (300 MHz, DMSO-dg): 2.3 (s, 3H), 7.3 (d, J=3.9 Hz, 2H), 7.5 (m, 2H), 7.6 (m,

1H), 7.7 (m, 1H), 7.8 (s, 1H), 8.8 (s, 2H), 9.5 (s, 1H), 13.3 (s, 1H).

ESI/MS (m/e, %):340 [(M+1)*, 100}, 342 [(M+1)*, 35].

Example 94

Ny )

5-Methy!-2-(5-methyl-6-(3-(pyrrolidine-1 -carbonyl)phenyl)pyridin-3-ylamino)benzoic
acid '
Obtained (0.050 g, yield 39%) following the procedure described in Example 83 starting
with Intermediate 67 (0.31 mmol, 0.100 g) and 3-(pyrrolidine-1-carbonyl)phenylboronic
acid (0.37 mmel, 0.082 g).
5 'H NMR (300 MHz, DMSO-dq): 0.59 (m, 2H), 0.69 (m, 2H), 2.25 (s, 3H), 2.31 (s, 3H),
2.87 (m, 1H), 7.27 (s, 1H), 7.51 (td, 1H), 7.59 (s, 1H), 7.67 (d, 1H), 7.75 (s, 1H), 7.83
(d, 1H), 7.98 (s, 1H), 8.39 (s, 1H), 8.49 (s, 1H).
ESI/MS (mle, %): 402 [(M+1)*, 100].

Example 95

2-(6-(3-(Cyclopropylcarbamoyl)phenyl)-5-methylpyridin-3-y|amino)-5-methy|benzoic
acid
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Obtained (0.055 g, yield 44%) following the procedure described in Example 83 starting
with Intermediate 67 {0.21 mmol, 0.100 g) and 3-(cyclopropylcarbamoyl)phenylbaronic
acid (0.38 mmol, 0.077 g).
5 "H NMR (300 MHz, DMSO-ds): 1.84 (m, 4H), 2.25 (s, 2H), 2.34 (s, 3H), 3.39-3.48 (m,
4H), 7.27 (s, 2H), 7.51 (m, 2H), 7.58 (s, 1H), 7.64 (m, 2H), 7.75 (s, 1H), 7.83 (d, 1H),
7.98 (s, 1H), 8.39 (s, 1H).
ESIIMS (m/e, %): 416 [(M+1)*, 100].

Example 96
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5-Cyclopropyl-2-(2-(2-ﬂuorophenyl)pyrimidin-5-ylamino)benzoic acid
Oblained (0.140 g, yield 39%%) following the procedure described in Example 88 starting
with Intermediate 39 (1.01 mmol, 0.255 g) and intermediate 8 (1.47 mmol, 0.261 g).
'H NMR (400 MHz, DMSO-dg): 0.6 (d, J=5.1 Hz, 2H), 0.9 (d, J=8.2 Hz, 2H), 1.9 (m,
1H), 7.2 (d, J=8.6 Hz, 1H), 7.3 (m, 3H), 7.5 (m, 1H), 7.7 (s, 1H), 8.0 (t, J=7.8 Hz, 1H),
8.8 (s, 2H), 9.5 (s, 1H) 13.2 (s, 1H).
ESI/MS (m/e, %): 350 [(M+1)*, 100].

Example 97

5-cyclopropyl-2-(2-(2-(triﬂuoromethyl)phenyl)pyrimidin-5-ylamino)benzoic acid

A. Methyl 5-cyclop‘ropyl-2-(2-(2—(triﬂuoromethyl)phenyl)pyrimidin-5-
ylamino)benzoate
Obtained (0.290 g, 34% yield) following the procedure described in Example 22 (step A)
starting with Intermediate 17 (1.89 mmol, 0.660 g) and 3-(trifluoromethyl)phenylboronic
acid (2.89 mmol, 0.550 g).

ESI/MS (m/e, %): 414 [(M+1)+, 100]
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B. 5-cyclopropyl-2-(2-(2-(triﬂuoromethyl)phenyl)pyrimidin-5-ylamino)benzoic acid
Obtained (0.167 g, yield 63%%) following the procedure described in example 22 (step B)
starting from methyl 5-cyclopropyl-2-(2-(2-(trifluoromethyl)phenyl)pyrimidin-5-
ylamino)benzoate (0.290 g, 0.64 mmol).
;H NMR (200 MHz, DMSO-d,) 5 ppm 0.6 (m, 2 H) 0.9 (m, 2 H) 1.9 (m, 1 H) 7.3 (m,
2H)7.8(m,5H)8.8(s,2H)9.5(s, 1 H) |
ESI/MS (mle, %): 400 [(M+1)+, 100]

Example 98

HO. o]
I H
. NG /\\"\N
T 1 b
v L
Z

5-Cyclopropyl-2-(2-o-tolylpyrimidin-5-ylamino)benzoic acid

A. Methyl 5-cyclopropyl-2-{2-o-tolylpyrimidin-5-ylamino)benzoate
Obtained (34% yield) following the procedure described in Example 22 (step A) starting
with Intermediate 17 and o-tolylboronic acid.

ESI/MS (m/e, %): 360 [(M+1)+, 100]

B. 5-Cyclopropyl-2-(2-o-tolylpyrimidin-5-ylamino)benzoic acid

Obtained (77% yield) following the procedure described in example 22 (step B) starting

from methy! 5-cyclopropyl-2-(2-o-tolylpyrimidin-5-ylamino)benzoate.
'H NMR (200 MHz, DMSO-d;) & ppm 0.6 (m, 2H) 0.9 (m, 2 H) 1.9 (s, 1 H) 2.5 (s, 3
H) 7.2 (m, 5H) 7.7 (d, J=2.0 Hz, 1H) 7.8 (m, 1H) 8.8 (s, 2H) 9.5(s, 1 H)
ESI/MS (m/e, %): 346 [(M+1)+, 100]

Example 99
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2-(2-(2-Cyc|opropoxyphenyl)pyrimidin-5-ylamino)—5-cyclopropylbenzoic acid

A. Methyl 2-(2-(2-cyclopropoxyphenyl)pyrimidin-5-y|amino)-5-cyclopropylbenzoate
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Obtained (72% vyield) following the procedure described in Example 22 (step A) starting
with Intermediate 17 and intermediate 69.
ESI/MS (m/e, %): 402 [(M+1)+, 100]

B. 2-(2-(2-Cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
Obtained (75% yizld) following the procedure described in example 22 (step B) starting
from methyl 2-(2-(2-cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoate.
~ '"H NMR (200 MHz, DMSO-D8) & ppm 0.9 (m, 8 H) 1.9 (m, 1 H) 3.9 (s, 1 H) 7.1 (m,
1H)7.3(M, 2H)7.4(m, 2H) 7.6 (d, J=T.4Hz, 1H) 7.7 (s, 1 H) 8.8 (5, 2 1) 9.5 (s,
1 H)
ESI/MS (m/e, %): 388 [(M+1)+, 100]

Example 100

5-Cyc|opropyI-2-(2-(2,5-diﬂuorophenyl)pyrimidin-5-y|amino)benzoic acid

A. Methy! 5-cyclopropyl-2-(2-(2,5-difluorophenyl)pyrimidin-5-ylamino)benzoate
Obtained (62%% yield) following the procedure described in Example 22 (step A) starting
with Intermediate 17 and 2,5-difluorophenylboronic acid.

ESI/MS (m/e, %): 382 [(M+1)+, 100]

B. 5-Cyclopropyl-2-(2-(2,5-difluorophenyl)pyrimidin-5-ylamino)benzoic acid
Obtained (88% yield) following the procedure described in example 22 (step B) starting
from methy! 5-cyclopropyl-2-(2-(2,5-difluorophenyl)pyrimidin-5-ylamino)benzoate.

"H NMR (400 MHz, DMSQ-d;) & ppm 0.6 (m, 2 H) 0.9 (d, J=6.7 Hz, 2 H) 1.9 (s, 1

H)7.3(m,4H)7.7(m,2H)8.8(s,2H)9.5(s, 1H)13.3(s, 1 H)

ESI/MS (m/e, %): 368 [(M+1)+, 100]

Example 101
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5-cyclopropyl-2-(2-(2,3-diﬂuorophenyl)pyrimidin-5-y|amino)benzoic acid
A. Methyl 5-cyclopropyl-2-(2-(2,3-difluorophenyl)pyrimidin-5-ylamino)benzoate
5 Obtained (71% yield) following the procedure described in Example 22 (step A) starting
with Intermediate 17 and 2,3-difluorophenylboronic acid.
ESIMS (m/e, %). 382 [(M+1)+, 100]

B. 5-Cyclopropy|-2-(2-(2,3-diﬂuorophenyl)pyrimidin-5-y|amino)benzoic acid
10 Obtained (93% yield) following the procedure dascribed in example 22 (step B) starting
from methyl 5-cyc|opropyl—2-(2-(2.3-difluorophenyl)pyrimidin-5-ylamino)benzoate.
'H NMR (200 MHz, DMSO-d;) 3 ppm 0.6 (m, 2 H) 0.9 (m, 2 H) 1.9 (m, 1 H) 7.3 (m,
3H)7.5(m, 1H)7.7 (d,J=2.0Hz, 1 H) 7.8 (m, 1H) 8.8 (s,2H) 9.5 (s, 1 H)
ESI/MS (m/e, %): 368 [(M+1)+, 100]
15
Example 102

2-(2-(5-Chloro-2-fluorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
20
A. Methyl 2-(2-(5-chloro-2-ﬂuorophenyl)pyrimidin-5-y|amino)-5-cyc|opropy|benzoate
Obtained (70% yield) following the procedure described in Example 22 (step A) starting
with Intermediate 17 and 5-chloro-2-fluorophenylboronic acid.
ESI/MS (m/e, %): 298 [(M+1)*, 100], 400 [(M+1)*, 35].
25
B. 2-(2-(5-ch|oro-2-fluorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic
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Obtained (45% yield) following the procedure described in example 22 (step B) starting
from methyl 2-(2-(5-chIoro-2-ﬂuorophenyl)pyrimidin-5-ylamino)<5-cyclopropylbenzoate.
,H NMR (400 MHz, DMSO-d) 5 ppm 0.6 (m, 2 H) 0.9 (m, 2 H) 1.9 (m, 1 H) 7.2 (dd,
J=8.6, 2.0 Hz, 1 H) 7.4 (m, 2 H) 7.6 (m, 1 H) 7.7 (d, J=2.0 Hz, 1 H) 8.0 (dd, J=6.7,
2.7Hz, 1H)8.8(s,2H)9.5(s, 1H)13.3(s, 1 H).
ESIIMS (m/e, %): 384 [(M+1)*, 100}, 386 [(M+1)", 35].

Example 103

5-Methyl-2-(2-(2-(triﬂuoromethyl)phenyl)pyrimidin-5-y|amino)benzoic acid

A. tert-Butyl 5-methy|—2-(2-(2-(triﬂuoromethyl)phenyl)pyrimidin-5-ylamino)benzoate
Obtained (86% yield) following the procedure described in example 7 starting with
Iintermediate 11 and intermediate 74.

ESI/MS (m/e, %): 388 [(M+1)*, 100].

B. 5-Methyl-2-(2-(2-(triﬂuoromethyl)phenyl)pyrimidin-5-y|amino)benzoic acid
Obtained (88% yield) following the procedure described in example 36 (step B) starting
from tert-butyl 5-methyl-2-(2-(2-(trifluoromeathyl)phenyl)pyrimidin-5-ylamine)benzoate.

'H MMR (300 MHz, DMSO-d;) & ppm 2.3 (s, 3H) 7.3 (s, 2 H) 7.7 (dd, J=7.8, 3.7

Hz, 1H) 7.8 (s, 3H) 7.9 (d, J=8.2 Hz, 1 H) 8.8 (s, 2H) 9.6 (s, 1 H).

ESI/MS (m/e, %): 374 [(M+1)", 100].
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Example 104

F3
5-Cyclopropyl-2-(2-(2-ﬂuoro-5-(trif|uoromethyl)phenyl)pyrimidin-s-ylamino)benzoic

acid



10

15

20

25

14%

WO 2009/021696 PCT/EP2008/006573
-133 -

A. Methyl 5-cyc|opropyI-Z-(Z—(Z-ﬂuoro-5-(triﬂuoromethyl)phenyl)pyrimidin-s-
ylamino)benzoate
Obtained (47% yield) following the procedure described in Example 22 (step A) starting
with Intermediate 17 and 2-fluoro-5-(trifluoromethyl)phenylboronic acid.

ESI/MS (mle, %): 404 [(M+1)*, 100].

B. 5-Cyclopropy|-2-(2-(2-fluoro-5-(triﬂuoromethyl)phenyl)pyrimidin-5-
ylamino)benzoic acid
Obtained (44% yield) following the procedure described in example 22 (step B) starting
from methyl 5-cyclopropyl-2-(2-(2-fluoro-5-(trifluoromethyl)phenyl)pyrimidin-5-
ylamino)benioate.
'H NMR (400 MHz, DMSO-dg) & ppm 0.8 (m, 2 H) 0.9 (m, 2 H) 1.9 (m, 1H) 7.2 (dd,
J=8.6, 2.3 Hz, 1H) 7.4 (d, J=8.6 Hz, 1 H) 7.6 (m, 1 H) 7.7 (d, J=2.0 Hz, 1 H) 7.9
(dd, J=5.5, 3.5 Hz, 1 H) 8.4 (d, J=5.1 Hz, 1H) 8.9 (s, 2H) 9.5 (s, 1H)133 (s, 1H)
ESHMS (m/e, %): 418 [(M+1)°, 100]. |
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Example 105

5-Methy!-2-(6-(2-(triﬂuoromethyl)phenyl)pyridin-3-ylamino)benzoic acid
Obtained (9% yield) following the procedure described in example 1, starting from
intermediate 52 and 2-chloro-5-methylbenzoic acid.
'H NMR (300 MHz, DMSO-d;) & ppm 2.3 (s, 3H) 7.2 (m, 2H) 7.4 (dd, J=8.5,1.9
Hz, 1H) 7.6 (d, J=7.3Hz, 1H) 7.6 (t, J=7.3Hz, 1 H) 7.8 (m, 3H) 7.9 (d, J=7.7 Hz,
1H)8.5(s, 1H)9.7 (s, 1 H).
ESI/MS (m/e, %): 373 [(M+1)", 100].

Example 106
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5-Cyclopropyl-2-(6-(2-ﬂuorophenyl)pyridin-3-y|amino)benzoic acid
Obtained (44%% yield) following the procedure described in example 1, starting from
intermediate 70 and intermediate 12.
5 "H NMR (400 MHz, DMSO-d;) & ppm 0.6 (m, 2 H) 0.9 (g, J=6.0 Hz, 2 H) 1.9 (m,
1H)7.2(m, 2H) 7.4 (t, J=7.0Hz, 1H) 7.4 (t, J=7.6 Hz, 2H) 7.7 (m, 2 H) 7.9 (d,
J=8.6 Hz, 1 H) 8.0 (d, J=7.8 Hz, 2H) 8.5 (s, 1 H) 9.6 (s, 1 H)
ESI/MS (m/e, %): 331 [(M+1)*, 100].

10 Example 107

5-Cyclopropyl-2-(6-(2-ﬂuorophenyl)pyridin-3-ylamino)benzoic acid
Obtained (1424 yield) following the procedure described in example 1, starting from
intermediate 50 and intermediate 12.
15 ‘H NMR (200 MHz, DMSO-dg) & ppm 0.6 (m, 2H)0.9(m, 2H) 1.9 (m, 1H) 7.3 (m,
5H)7.7(m, 3H)7.9(m, 1H) 8.6 (s, 1H) 9.6 (s, 1 H)
ESI/MS (m/e, %): 349 [(M+1)*, 100].

Example 108
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2-(3',5'-Difluoro-2,4"-bipyridin-5-ylamino)-5-methylbenzoic acid

A. Ethy! 2-(3',5'-difluoro-2,4‘-bipyridin-5-y|amino)-s-methylbenzoate
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Obtained (29% yield) following the procedure described in Example 7 (step A) starting
with Intermediate 10 and Intermediate 71.
ESI/MS (mle, %): 370 [(M+1)*, 100].

B. 2-(3',5'-Difluoro-2,4'-bipyridin-5-ylamino)-5-methylbenzoic acid
Obtained (51% yield) following the procedure described in example 21 (step B) starting
from ethyl 2-(3',5'-difluoro-2,4'-bipyridin-5-ylamino)-5-methylbenzoate.
'H NMR (300 MHz, DMSO-d;) 8 ppm 2.3 (s, 3 H) 7.2 (d, J=8.3 Hz, 1 H) 7.4 (m, 1
H) 7.6 (d, J=8.3 Hz, 1 H) 7.8 (m, 2 H) 8.6 (d, J=2.5 Hz, 1 H) 8.7 (m, 2 H)
ESHMS (m/e, %): 342 [(M+1)*, 100].
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2-(6-(3-(CycIopropylcarbamoyl)phenyl)pyridin-3-y|amino)-5-methylbenzoic acid
Obtained (59% yield) following the procedure described in Example 4 starting with
Intermediate 13 and 3-(cyclopropylcarbamoyl)phenylboronic acid.
'H NMR (300 MHz, DMSQ-dg) & ppm 0.6 (m, 2 H) 0.7 (m, 2 H) 2.3 (s, 3 H) 2.9 (m,
1H)7.3(s,2H) 7.5 (1, J=T.6 Hz, 1 H) 7.8 (m, 3H) 8.0 (d, /=8.8 Hz, 1 H) 8.2 (d,
J=7.7Hz, 1H)8.5(s, 1H)8.6(s,2H)9.7 (s, 1 H)
ESI/MS (m/e, %%): 388 [(M+1)*, 100].

Example 109

Example 110

2-(6-(2,4-Difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
Obtained (45% yield) following the procedure described in Example 4 starting with

Intermediate 13 and 2,4-difluorophenylboronic acid.
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'H NMR (300 MHz, DMSO-dg) § ppm 2.3 (s, 3 H) 7.3 (m, 4 H) 7.7 (m, 3 H) 8.0 (m,
1H) 8.6 (d, J=2.2 Hz, 1H) 9.6 (s, 1 H) 13.2(s, 1 H)
ESIMS (m/e, %): 341 [(M+1)*, 100].
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Example 111

2-(6-(2,5-Difl~uorophenyl)pyridin-3-y|amino)-5-methylbenzoic acid
Obtained (33% yizld) following the procedure described in Example 4 starting with
Intermediate 13 and 2,5-difluorophenyiboronic acid.

(s, 3H) 7.4 (m, 4 H) 7.8 (m, 4 H) 8.6 (d,

>y

TH NMR (200 MHz, DMSO-d5)

J=1.9Hz, 1H) 9.6 (s, 1 H)
ESIMS (mle, %): 341 [(M+1)*, 100].
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Example 112

5-Cyc|opropy|-3-f|uoro-2-(6-(2-f|uoropheny|)pyridin—3-y|amino)benzoic acid
Obiained (22% yield) following the procedure described in example 1, starting from
intermediate 50 and intermediate 72.
'H NMR (200 MHz, DMSQO-d;) & ppm 0.7 (m, 2 H) 1.0 (m, 2H)20(m, 1H) 7.1
(m 2H)7.2(m, 1H)74(m,2H)7.5(s, 1H) 7.6 (dd, J=8.8, 2.1 Hz, 1 H) 7.9 (m,
1 H) 8.3 (s, 1H)
ESI/MS (m/e, %): 367 [(M+1)*, 100].

Example 113
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5-methyl-2-(6-(2,3,6-trifluorophenyl)pyridin-3-ylamino)benzoic acid

A. tert-Butyl 5-methyl-2-(6-(2,3,6-trifluorophenyl)pyridin-3-ylamino)benzoate
Obtained (93% yield) following the procedure described in intermediate 51, starting from

intermediate 15 and 1,2,4-trifluorobenzene.
ESI/MS (m/e, %): 415 [(M+1)*, 100].
B. 5-methyl-2-(6-(2,3,6-trifluorophenyl)pyridin-3-ylamino)benzoic acid
Obtained (66% yield) following the procedure described in example 36 (step B) starting
from tert-butyl 5-methyl-2-(6-(2,3,6-trifluoropheny!)pyridin-3-ylamino)benzoate.
'H NMR (300 MHz, DMS0-d;) 8 ppm 2.3 (s, 3H) 7.3 (m, 3H) 7.6 (m, 2H)7.8(m,
2 H) 8.6 (d, J~2.5Hz, 1 H) 9.6 (s, 1 H)

ES!MS (m/e, %): 359 [(M+1)", 100].

Example 114

5-methyl-2-(6-(3-(5-methyl-1 ,3,4-oxadiazol-2-yl)phenyl)pyridin-3-ylamino)benzoic

acid

A. tert-Butyl 5-methyl-2-(6-(3-(5-methyl-1,3,4-oxadiazol-2-yl)phenyl)pyridin-3-
ylamino)benzoate

Obtained (74455 yield) following the procedure described in Example 4 starting with
Intermediate 15 and intermediate 73.
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ESI/MS (m/e, %): 443 [(M+1)*, 100].

B. 5-methyl-2-(6-(3-(5-methyl-1,3,4-oxadiazol-2-yl)phenyl)pyridin-3-ylamino)benzoic
acid

Obtained (7495 yield) following the procedure described in example 36 (step B) starting
from tert-buty! 5-methyl-2-(6-(3-(5-methyl-1,3,4-oxadiazol-2-yl)phenyl)pyridin-3-

ylamino)benzoate.

'"H NMR (300 MHz, DMSO-ds) & ppm 2.3 (s, 3H) 2.6 (s, 3H) 7.3 (s, 2H) 7.7 (t,
J=8.0 Hz, 1 H) 7.8 (m, 2 H) 8.0 (d, J=8.0 Hz, 1 H) 8.0 (d, J=8.5 Hz, 1 H) 8.3 (d,
J=8.2 Hz, 1 H) 8.6 (m, 2 H) 9.6 (s, 1 H)

ESIIMS (m/e, %): 387 [(M+1)*, 100].

Example 115

5-methyl-2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylamino)benzoic acid

A. tert-Buty! 5-methyi-2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylamino)benzoate
Obtained (64% yield) following the procedura described in Example 4 starting with
Intermediate 16 and pyrimidin-5-ylboronic acid.

ESI/MS (mle, %): 377 [(M+1)*, 100].

B. 5-methyl-2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylamino)benzoic acid
Obtained (89% yield) following the procedure described in example 36 (step B) starting
from tert-butyl 5-methyl-2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylamino)benzoate.
'H NMR (200 MHz, DMSO-dg) 5 ppm 2.3 (s, 3H) 2.4 (s,3H) 7.3 (s, 2 H) 7.7 (d,
J=2.0Hz, 1 H) 7.7 (s, 1 H) 8.5(d, J=2.0 Hz, 1H) 9.0 (5,2 H) 9.2 (s, 1H) 9.5(s, 1
H)
ESIMS (m/e, %): 321 [(M+1)*, 100].
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2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

A. tert-Butyl 2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoate
Obtained (85% yield) following the procedure described in Example 4 starting with
Intermediate 15 and 2,3-difluocrophenylboronic acid.

ESIMS (m/e, %): 397 [(M+1)*, 100].
B. 2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylberizoit:. acid
Obtained (73% yield) following the procedure described in example 36 (step B) starting
from tert-butyl 2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoate.
'H MMR (300 MHz, DMSO-d) 6 ppm 2.3 (s, 3H) 7.3 (m, 3H) 7.5 (m, 1 H) 7.7 (m,

4H)8.6 (s, 1H) 9.7 (s, 1 H)
ESI/MS (m/e, %): 341 [(M+1)*, 100].
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Example 117

2-(6—(5-ﬂuoro-2-methoxyphenyl)-s-methylpyridin—3-y|amino)-5-methylbenzoic acid

A. tert-Butyl 2-(6-(5-fluoro-z-methoxyphenyl)-5-methylpyridin-3-y|amino)-5-
methylbenzoate
Obtained (78% yield) following the procedure described in Example 4 starting with
Intermediate 16 and 5-fluoro-2-methoxyphenylboronic acid.

ESI/MS (m/e, %): 423 [(M+1)*, 100].
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B. 2-(6-(5-ﬂuoro-2-methoxyphenyI)-5-methylpyridin-3-y|amino)-5-methylbenzoic acid
Obtained (77% yield) following the procedurs described in example 36 (step B) starting
from tert-buty! 2-(6-(5-fluoro-2-methoxyphenyl)-5-methylpyridin-3-ylamino)-5-
methylbenzoate.

'H NMR (200 MHz, DMSO-d;) 5 ppm 2.1 (s, 3H) 2.3 (5, 3H) 3.8 (s, 3H) 7.2 (m, 2

H)7.3(m,3H)7.8(m,2H) 8.4 (s, 1H)9.5(s, 1 H).

ESI/MS (m/e, %): 367 [(M+1)", 100].

Example 118
HO.

=]

LR
T

ERRE
LJI,:

2-(6-(4-carbamoylphenyl)—5-methylpyridin-3-ylamino)-5-methylbenzoic acid

A. 2-(6-(4-carbamoylphenyl)-5-methylpyridin-3-ylamIno)-5-methylbenzoic acid
Olbtained (62% yield) following the procedure described in Example 4 starting with
Intermediate 16 and 4-carbamoylphenylboronic acid. -

ESI/MS (m/e, %): 418 [(M+1)", 100].

B. 2-(6-(4-carbamoy|phenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
Obtained (78% yield) following the procedure described in example 36 (step B) starting
from tert-butyl 2-(6-(4-carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate.

'H MMR (200 MHz, DMSO-dy) & ppm 2.3 (s, 3H) 2.3 (s, 3H) 7.3 (s, 2H)75 (s, 1
H) 7.7 (d, J=8.2 Hz, 2H) 7.8 (m, 2H) 8.0 (d, J=8.2 Hz, 2 H)8.1 (s, 1 H)8.5(d,
J=2.3Hz, 2H) 9.5 (s, 1 H)

ESI/MS (mle, %): 362 [(M+1)*, 100].

PHARMACOLOGICAL ACTIVITY

Inhibition of human DHODH activity assay

DHODH activity and its inhibition were studied using a chromogen reduction assay with
DCIP (2,6-dichlorophenol-indophenol). The substrate oxidation (Dihydroorotate, L-DHO),
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as well as cosubstrate reduction (coenzyme Q, CoQ) is coupled to the chromogen
reduction, hence enzymatic activity results in a loss of chromogen absorbance at 600 nm.
Enzyme extracts (8 !, ~1.5 pg of human protein) were incubated in 96-well plates. The
assay mixture (200 pl) contained 200 uM CoQD, 100 uM L-DHO, 120 uM DCIP in the
assay buffer (100 mM HEPES pH 8.0, 150 mM NaCl, 10% Glicerol, 0.05% Triton X-100)
and 2 pl of test compound. The compounds were dissolved in DMSO at a stock
concentration of 1 mM, and tested at different concentrations varying from 10 uM to 1 pM
to calculate an ICg; (concentration of inhibitor required for 50% of inhibition).

The reaction was initiated by adding the enzyme and then incubated for 10 min at room
temperature before measuring DCIP reduction by counting a decrease in absorbance at
600 nm using standard instrumentation (Spectramax).

All reactions were carried out in duplicate and graphs, determining ICs; values for each
compound, were plotted using the ABase software.

Table 1 shows the activities in human DHODH inhibition assay of some compounds of the

15 present invention showing that these compounds are potent DHODH inhibitors.

Example hDHODH ICs (nM)
1 105
4 98
6 57
7 49
8 18

14 57
15 113
18 62
19 10
22 114
25 28
30 41
31 119
34 109
41 190
42 30
44 78




WO 2009/021696

- 142-

50 138
51 27
54 19
56 91
58 53
61 78
62 11
B4 14
65 190
66 97
67 12
68 33
71 32
73

74

75 20
76 10
77 5
79 37
81 2
82 7
84 145
86 3
89 30
91 19
92 3
93 57
94 9
95 12
96 10
97 9
98 12
100 38
104 21

ASE S
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107 8
110 146
113 77
117 46

Functional assay: Inhibition of lymphocyte proliferation

Peripheral blood mononuclear cells (PBMC) of healthy volunteers were prepared using
Ficoll density centrifugation. Cells were seeded at 1x10 % cells per well in 96 well flat
bottom plates in RPMI 1640 supplemented with 5% fetal bovine serum, 2mM L-glutamine
and penicillin/streptomycin. Then, PBMC were activated with 1ug/ml phytohaemaggiutinin
(PHA, Sigma) and incubated with a dilution series of different concentrations of test
compounds for 3 days. After this period, cells were pulsed with 0.50Ci per well of tritiated
thymidine and incubated overnight. Next, the cultures are harvested on filter papers and
counted with a B-counter. The ICs, value for each compound was calculated from the

The compounds of the invention that have been testzd using this Assay had an ICs; of
less than 10pM. Preferred compounds of the invention had ICs; of less than 4uM,
preferably lower than 2uM, most preferably lower than 1uM.

As shown by these results, the compounds of the invention effectively inhibit DHODH
thereby inhibiting the proliferation of cells with high turnover, in particular lymphocytes.

The azabiphenylaminobenzoic acid derivatives of the invention are useful in the treatment
or prevention of diseases known to be susceptible to improvement by treatment with
inhibitor of the dihydroorotate dehydrogenase. Such diseases include but are not limited
to rheumatoid arthritis, psoriatic arthritis, ankylosing spondilytis, multiple sclerosis,

Wegener’s granulomatosis, systemic lupus eryjthematosus, psoriasis and sarcoidosis.

Accordingly, the azabiphenylaminobenzoic acid derivatives of the invention and
pharmaceutical compositions comprising such compound and/or salts thereof may be
used in a method of treatment of disorders of the human or animal body which comprises
administering to a subject requiring such treatment an effective amount of
azabiphenylaminebenzoic acid derivative of the invention or a pharmaceutically

acceptable salt thereof.
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The azabiphenylaminobenzoic acid derivatives of the invention may also be combined
with other active compounds in the treatment of diseases known to be susceptible to
improvement by treatment with an inhibitor of the dihydroorotate dehydrogenase.

The combinations of the invention can optionally comprise one or more additional active
substances which are known to be useful in the treatment of autoimmune diseases,
immune and inflammatory diseases, destructive bone disorders, malignant neoplastic
diseases, angiogenic-related disorders, viral diseases, and infectious diseases such as (a)
Anti-TNF-alpha monoclonal antibodies such as Infliximab, Certolizumab pegol,
Golimumab, Adalimumab and AME-527 from Applied Molecular Evolution, (b)
Antimetabolite compounds such as Mizoribine, Cyclophosphamide and Azathiopiriné, (c)
Calcineurin (PP-2B) Inhibitors / INS Expression Inhibitors such as cyclosporine A,
Tacrolimus and ISA-247 from Isotechnika, (d) Cyclobxygenase Inhibitors such as
Aceclofenac, Diclofenac, Celecoxib, Rofacoxib, Etoricoxib, Valdecaxib, L umiracoyib,
Cimicoxib and LAS-34475 from Laboratorios Almirall, S.A., (&) TNF-alpha Antagonists
such as Etanercept, Lenercept, Onercept and Pegsunercept, (f) NF-kappaB (NFKB)
Activation Inhibitors such as Sulfasalazine and Iguratimod, (g) IL-1 Receptor Antagonists
such as Anakinra and AMG-719 from Amgen, (h) Dihydrofolate Reductasz (DHFR)
Inhibitors such as Methrotexate, Aminopterin and CH-1504 from Chelsea, (i) Inhibitors of
Inosine 5'-Monophosphate Dehydrogenase (IMPDH) such as Mizoribine, Ribavirin,

Tiazofurin, Amitivir, Mycophenolate mofetil, Ribamidine and Merimepodib, (j)

Glucocorticoids such as Prednisolone, Methylprednisolone, Dexamethasone, Cortisol,
Hydrocortisone, Triamcinolone acetonide, Fluocinolone acetonide, Fluocinonide,
Clocortolone pivalate, Hydrocortisone aceponate, Methylprednisolone suleptanate,
Betamethasone butyrate propionate, Deltacortisone, Deltadehydrocortisone, Prednisone,
Dexamethasone sadium phosphate, Triamcinolone, Betamethasone valerate,
Betamethasone, Hydrocortisone sodium succinate, Prednisolone sodium phosphate,
Hydrocortisone probutate and Difluprednate, (k) Anti-CD20 monoclonal antibodies such
as Rituximab, Ofatumumab, Ocrelizumab, Veltuzumab and TRU-015 from Trubion
Pharmaceuticals, () B-targeted czll therapies such as BLYSS, BAFF, TACI-lg and APRIL,
(m) p38 Inhibitors such as AMG-548 (from Amgen), ARRY-797 (from Array Biopharma),
Chiormethiazole edisylate, Doramapimod, PS-540446, BMS-582949 (from BMS), SB-
203580, SB-242235, SB-235699, SB-281832, SB-681323, SB-356553 (all from
GlaxoSmithKline), KC-706 (from Kemia), LEO-1606, LEO-15520 (all from Leo), SC-
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80036, SD-06, PH-797804 (all from Pfizer), RWJ-67657 (from R.W. Johnson), RO-
3201195,, RO-4402257 (all from Roche), AVE-9940 (from Aventis), SCIO-323, SCIO-469
(all from Scios), TA-5493 (from Tanabe Seiyaku), and VX-745, VX-702 (all from Vertex)
and the compounds claimed or described in Spanish patent applications numbers
P200600396 and P200602174, (n) Jak3 Inhibitors such as CP690550 from Pfizer, R-348
(o) Syk inhibitors such as R-112, R-406 and R-788 all from Rigel, (p) MEK inhibitors such
as ARRY-142886, ARRY-438162(all from Array Biopharma), AZD-6244(from
AstraZeneca), PD-098059, PD-0325901(all from Pfizer), AR-119, AS703025 (q) P2X7
receptor antagonist such as AZD-9056 from AstraZeneca, (r) S1P1 agonists such as
Fingolimod, CS-0777 from Sankyo and R-3477 from Actelion, ONO-4641, and KRP-203
from Novartis, (s) Anti-CD49 monoclonal antibodies such as Natalizumab, (t) integrin
Inhibitors such as Cilengitide, Firategrast, Valategrast hydrochloride, SB-273005, SB-
683698 (all from Glaxo), HMR-1031 from Sanofi-Aventis, R-1295 from Roche, BMS-
587101 from BMS and CDP-323 from UCB Celltech, (u) Anti-CD88 monoclonal antibodies
such as Eculizumab and Pexelizumab, (v) IL-6 receptor antagonist such as CBP-1011
from InKine and C-326 from Amgen, (w) Anti IL-6 monoclonal antibodies such as
Elsilimomab, CNTO-328 from Centocor and VX-30 from Vaccinex, (x) Anti-CD152
monoclonal antibodies such as Ipilimumab and Ticilimumab, (y) Fusion proteins
comprising the extracellular domain of human cytotoxic T-lymphocyte-associated antigen
4 (CTLA-4) linked to portions of human immunoglobulin G1 such as Abatacept, (=) Agents
useful in the treatment of bone disorders such as Bisphophonates such as Tiludronate
disodium, Clodronate disodium, Disodium pamidronate, Etidronate disodium, Xydiphone
(K,Na salt), Alendronate sodium, Neridronate, Dimetlhyl-APD, Olpadronic acid sodium salt,
Minodronic acid, Apomine, Ibandrenate sodium hydrate and Risedronate sodium, (aa)
VEGF Try kinase inhibitors such as Pegaptanib octasodium, Vatalanib succinate,
Sorafenib, Vandetanib, Sunitinib malate, Cediranib, Pazopanib hydrochloride and AE-941
from AEterna Zentaris, (bb) Other compounds efficacious in autoinjmune diseasas such
as Gold salts, hydroxycloroguinine, Penicilamine, K-832, SMP114 and AD452, (cc)
Purine-Nucleoside phosphorylase inhibitors such as Forodesine hydrochloride, R-3421
from Albert Einstein College of Medicine, CI-972 and Cl-1000 both from Pfizer, (dd) Anti-
RANKL monoclonal antibodies such as Denosumab, (ee) Anti-CD25 monoclonal
antibodies such as Inolimomab, Dacliximab, Basiliximab and LMB-2 from the US National
Cancer Institute, (ff) Histone Deacetylase (HDAC) Inhibitors such as Divalproey sodium,
Acetyldinaline, Depsipeptide, Sodium butyrate, Sodium phenylbutyrate, Vorinostat, MS-
27-275 from Mitsui, Valproic acid, Pyroxamide, Tributyrin, PX-105684 from TopoTarget,
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MG-0103 from MethylGene, G2M-777 from TopoTarget and CG-781 from Celera and (gg)
Anti colony-stimulating factor (GM-CSF) monoclonal antibodies such as KB-002 from
KaloBios.

When azabiphenylaminobenzoic acid derivatives of the invention are used for the
treatment of rheumatoid arthritis, psoriatic arthritis, ankylosing spondilytis, multiple
sclerosis, Wegener's granulomatosis, systemic lupus erythematosus, psoriasis and
sarcoidosis it may be advantageous to use them in combination with other active
compounds known to be useful in the treatment of such diseases such as rheumatoid
arthritis, psoriatic arthritis, ankylosing spondilytis, multiple sclerosis, Wegener's
granulomatosis, systemic lupus erythematosus, psoriasis and sarcoidosis.

Particularly preferred actives to be combined with the azabiphenylaminobenzoic acid
derivatives of the invention for treating or preventing rheumatoid arthritis, psoriatic
arthritis, ankylosing spondilytis, multiple sclerosis, Wagener's granulomatosis, systemic
lupus erythematosus, psoriasis or sarcoidosis are (a) Anti-TNF-alpha monnclonal
antibodies such as Infliximab, Certolizumab pegol, Golimumab, Adalimumab and AME-
527 from Applied Molecular Evolution, (b) TNF-alpha Antagenists such as Etanercept,
Lenercept, Onercept and Pegsunercept, (c) Calcineurin (PP-2B) Inhibitors / INS
Expression Inhibitors such as cyclosporine A, Tacrolimus and ISA-247 from Isotechnika,

monoclonal antibodies such as Rituximab, Ofatumumab, Ocrelizumab, Veltuzumab and
TRU-015 from Trubion Pharmaceuticals, (f) p38 Inhibitors such as AMG-548 (from
Amgen), ARRY-797 (from Array Biopharma), Chlormethiazole edisylate, Doramapimod,
P3-540446, BMS-582949 (from BMS), SB-2035€0, SB-242235, SB-235699, SB-281832,
SB-681323, SB-856553 (all from GlaxoSmithKline), KC-7053 (fram Kemia), LEO-1606,
LEO-15520 (all from L20), SC-80026, SD-06, PH-797804 (all from Pfizer), RWJ-67657
(from R.W. Johnson), RO-3201195, RO-4402257 (all from Roche), AVE-9940 (from
Aventis), SCI10-323, SCIO-4A9 (all from Scios), TA-5493 (from Tanabe Seiyaku), and VX-
745, VX-702 (all from Veﬂéx) and the compounds claimed or described in Spanish patent

" applications numbers P200600396 and P200£02174, (g) NF-kappaB (NFKB) Activation

Inhibitors such as Sulfasalazine and lguratimod and (h) Dihydrofolate Reductase (DHFR)
Inhibitors such as Methrotexate, Aminopterin and CH-1504 from Chelsea.

/
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The combinations of the invention may be used in the treatment of disorders which are
susceptible to amelioration by inhibition of the dihydroorotate dehydrogenase. Thus, the
present application encompasses methods of treatment of these disorders, as well as the
use of the combinations of the invention in the manufacture of a medicament for the

treatment of these disorders.

Preferred examples of such disorders are rheumatoid arthritis, psoriatic arthritis,
ankylosing spondilytis, multiple sclerosis, Wegener's granulomatosis, systemic lupus
erythematosus, psoriasis and sarcoidosis, more preferably rheumatoid arthritis, psoriatic

arthritis and psoriasis and most preferably rheumatoid arthritis.

The active compounds in the combinations of the invention may be administered by any
suitable route, depending on the nature of the disorder to be treated, e.g. orally (as
syrups, tablets, capsules, lozenges, controlled-release preparations, fast-dissolving
preparations, etc); topically (as creams, ointments, lotions, nasal spravs or aerosols, etc),
by injection (subcutaneous, intradermic, intramuscular, intravenous, etc.) or by inhalation

(as a dry powder, a solution, a dispersion, etc).

The active compounds in the combination, i.e. the fnhibitor of the dihydroorotate
dehydrogenase of the invention, and the other optional active compounds may be
administered together in the same pharmaceutical composition or in different
compositions intended for separate, simultaneous, concomitant or sequential

administration by the same or a different route.

One execution of the present invention consists of a kit of parts comprising an inhibitor of
the dihydroorotate dehydrogenase of the invention together with instructions for
simultaneous, concurrent, separate or sequential use in combination with another active
compound useful in the treatment of rheumatoid arthritis, psoriatic arthritis, ankylosing
spondilytis, multiple sclerosis, Wegener's granulomatosis, systemic lupus erythematosus,

psoriasis and sarcoidosis.

Another execution of the present invention consists of a package comprising an inhibitor
of the dihydroorotate dehydrogenase of formula (1) and another active compotind useful in
the treatment of rheumatoid arthritis, psoriatic arthritis, ankylosing spondilytis, multiple



10

15

20

25

30

35

R

WO 2009/021696 PCT/EP2008/006573
-148 -

sclerosis, Wegener's granulomatosis, systemic lupus erythematosus, psoriasis and

sarcoidosis.

The pharmaceutical formulations may conveniently be presented in unit dosage form and
may be prepared by any of the methods well known in the art of pharmacy.

Formulations of the present invention suitable for oral administration may be presented as
discrete units such as capsules, cachets or tablets each containing a predetermined
amount of the active ingredient; as a powder or granules; as a solution or a suspension in
an aqueous liquid or a non-aqueous liquid; or as an oil- in-water liquid emulsion or a
water-in-oil liquid emulsion. The active ingredient may also be presented as a bolus,

electuary or paste.

A syrup formulation will generally consist of a suspension or solution of the compound or
salt in a liauid carrier for example, ethanol, peanut oil, olive oil, glycerine or water with

flavouring or colouring agent.

Where the composition is in the form of a tablet, any pharmaceutical carrier routinely used
for preparing solid formulations may be used. Examples of such carriers include
magnesium stearate, talc, gelatine, acacia, stearic acid, starch, lactose and sucrose.

A tablet may be made by compression or moulding, optionally with one or more accessory
ingredients. Compressed tablets may be prepared by comprzssing in a suitable machine
the active ingredient in a free-flowing form such as a powder or granules, optionally mixad
with a binder, lubricant, inert diluent, lubricating, surface active or dispersing agent.
Moulded tablets may be made by moulding in a suitable machine a mixture of the
powdered compound moistened with an inert liquid diluent. The tablets may optionally be
coated or scored and may be formulated so as to provide slow or controlled release of the

active ingredient therein.

Where the composition is in the form of a capsule, any routine encapsulation is suitable,
for example using the aforementioned carriers in a hard gelatine capsule. Whera2 the

composition is in the form of a soft gelatine capsule any pharmaceutical carrier routinely
used for preparing dispersions or suspensions may b2 considered, for example aqueous

gums, celluloses, silicates or oils, and are incorporated in a soft gelatine capsule.
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Dry powder compositions for tapical delivery to the lung by inhalation may, for example,
be presented in capsules and cartridges of for example gelatine or blisters of for example
laminated aluminium foit, for use in an inhaler or insufflator. Formulations generally
contain a powder mix for inhalation of the compound of the invention and a suitable
powder base (carrier substance) such as lactose or starch. Use of lactose is preferred.
Each capsule or cartridge may generally contain between 2pug and 150 pg of each
therapeutically active ingredient. Alternatively, the active ingredient (s) may be presented

without excipients.

Typical compositions for nasal delivery include those mentioned above for inhalation and
further include non-pressurized compositions in the form of a selution or suspension in an
inert vehicle such as water optionally in combination with conventional excipients such as
buffers, anti-microbials, tonicity modifying agents and viscosity modifying agents which
may be administered by nasal pump.
Typical dermal and transdermal formulations comprise a conventional aqu2ous or non-
aqueous vehicle, for example a cream, ointment, lotion or paste or are in the form of a

medicated plaster, patch or membrane.

Preferably the composition is in unit dosage form, for example a tablet, capsule or
meterad aerosol dose, so that the patient may administer a single dose.

The amount of each active which is requirad to achieve a therapeutic effect will, of course,
vary with the particular active, the route of administration, the subject under treatment,
and the particular disorder or disease being treated.

Effective doses are normally in the range of 2-2000 mg of active ingredient per day. Daily
dosage may be administered in one or more treatments, preferably from 1 to 4 treatments,
per day. Preferably, the active ingredients are administered once or twice a day.

When combinations of actives are usad, it is contemplated that all active agents would be
administered at the same time, or very close in time. Alternatively, one or two actives
could be taken in the morning and the other (s) later in the day. Or in anather scenario,
one or two actives could be taken twice daily and the other (s) ance daily, either at the
same time as one of the twice-a-day dosing occurred, or separately. Preferably at I=zast
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two, and more preferably all, of the aclives would be taken together at the same time.
Preferably, at least two, and more preferably all actives would be administered as an
admixture.

The following preparations forms are cited as formulation examples:

COMPOSITION EXAMPLE 1

50,000 ca.psules, each containing 100 mg of 5-cyclopropyl-2-(5-methyl-6-(3-
trifluoromethoxy)phenyl)pyridin-3-ylamino) benzoic acid (active ingredient), were prepared

according to the following formulation:

Active ingredient 5Kg
Lactose monohydrate 10 Kg
Colloidal silicon dioxide 0.1 Kg
Corn starch 1 Kg
Magnesium stearate 0.2 Ka

Procedure
The above ingredients wara sieved through a 80 mesh sieve, and were loaded into a
suitable mixer and filled into 50,000 gelatine capsules.

COMPOSITION EXAMPLE 2

50,000 tablets, each containing 50 mg of 5-cyclopropyl-2-(5-methyl-6-(3-
trifluoromethoxy)phenylypyridin-2-ylamino) benzoic acid (active ingredient), were prepared
from the following formulation:

Active ingredient 2.5 Kg
Microcrystalline cellulose 1.95 Kg
Spray dried lactose 9.95 Kg
Carboxymethyl starch 0.4 Kg
Sodium stearyl fumarate 0.1 Kg
Colloidal silicon dioxide 0.1 Kg
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CLAIMS
A compound of formula (1) for use in the treatment or prevention of a pathological
condition or disease susceptible to amelioration by inhibition of dehydroorotate

dehydrogenase

R% N_ _G?
and
el

wherein:

R!is selected from the group consisting of hydrogen atoms, halogen atoms, Ci.,

~ al
alkyl, C;; cycloalky!, -CF; and -OCF,

R? is selected from the group consisting of hydrogen atoms, halogen atoms and C,.4

alkyl group,

R®is selected from the group consisting of -COOR®, -CONHR?, tetrazolyl, -SO:NHR®
and -CONHSO:R® groups, wherein R® is selzcted from the group consisting of a

hydrogen atom and linear or branched C_4 alkyl groups,
R*is selected from the group consisting of a hydrogen atom and a C,.; alkyl group
R? is selected from the group consisting of a hydrogen atom and a phenyl group,

G' represents a group selected from N and CR® wherein R® is selected from the
group consisting of hydrogen atoms, halogen atoms, C alkyl, C..; cycloalkyl, Cy.4
alkoxy, -CF;, -OCF3, monocyclic N-containing Cs; heteroaryl, monocyclic N-
containing C..; heterncyclyl groups and a C..;o aryl group which is optionally
substituted with one or more substituents selected from halogen atoms and a Cq4

alkyl group,

G2 represents a group selected from:
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e ahydrogen atom, a hydroxy group, a halogen atom, 2 Cs4 cycloaliyl group, a Cia
alkoxy group and -NR®R®, wherein
R? represents a C,.; alkyl group and R® is selected from a group consisting of C.4
alkyl group and C, alkoxy-C.4 alkyl group, or
R® and R together with the nitrogen atom to which they are attached form a
saturated 6 to 8 membered heterocyclic ring optionally containing one oxygen

atom as an additional heteroatom,

e a monocyclic or bicyclic 5 to 10 membered heteroaromatic ring containing one or
more nitrogen atoms which is optionally substituted by one or more substituents
selected from halogen atoms, C,_ alkyl, Cy., alkoxy, Ca_;cycloalkyl, Cs4
cycloalkoxy, -CF3, -OCF3, and -CONR'R®, wherein R” and R® are independently
selected from hydrogen atom, linear or branched C,_; alkyl group, C..7 cycloalkyl
group, or R” and R® together with the nitragen atom to which they are attached

form a group of formula
__N/\;(C "

wherein n is an integer from 0 to 3,
and

« a phenyl group which is optionally substituted by one or more substituents selected
from halogen atoms, C,., alkyl, hydroxy, Ci alkoxy; C._icycloalkyl, Cay
cycloalkoxy, cyano, -CFs, -OCF;, ~CONRR?, oxadiazolyl, triazolyl, pyrazolyl and
imidazolyl groups, wherein the o:AtédiazonI, triazolyl, pyrazolyl and imidazolyl
groups are optionally substituted by C..; alky! or C.; cycloalkyl group and wherein
R’ and R® are independently selected from hydrogen atom, linear or branched C,_4
alkyl group, Cz.7 cycloalkyl group, or R and R® together with the nitrogen atom to

which they are attached form a group of formula
__N/\j:Hz)n

wherein n is an integer from O to 3
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or, G* together with R® forms a non-arematic Cs. carbocyclic group or a Cq.paryl

group,

and the pharmaceutically acceptable salts and N-oxides thereof.

2. A compound according to claim 1 wherein the pathological condition or disease
is selected from rheumatoid arthritis, psoriatic arthritis, ankylosing spondilytis, multiple
sclerosis, Wegener's granulomatosis, systemic lupus erythematosus, psoriasis and

sarcoidosis.

3. A compound according to claim 1 or 2 wherein R'is selected from the group
consisting of hydogen atoms, fluorine atoms, chlorine atoms, bromine atoms, C14 alkyl,

Ca.; cycloalkyl, and -CF, groups.

4, A compound according to any one of the preceding claims wherein R? is

selected from the group consisting of a hydrogen atom, a halogen atom and a methyl

group.

5. A compound according to any one of the preceding claims wherzin G' is
selected from the group consisting of nitrogen atoms, CCl, CF, CH, C(CHg),
C(cyclopropyl), C(phenyl) and C(CF3) groups.

6 _ A compound according to any one of the preceding claims wherein G?

represents a group selected from:

e a hydrogen atom, a halogen atom, a C:, cycloalkyl group, a C,.z alkoxy group and
-NR?R®, wherein
R? represents a C,.; alkyl group and R" is selected from the group consisting of C,.
2 alkyl groups and C,., alkoxy-Cy. alkyl groups, or
R? and R® together with the nitrogen alom to which they are attached forma
saturated 6 or 7 membered heterocyclic ring optionally containing one oxygen

atom as an additional heteroatom,
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e amonacyclic or bicyclic 5 to 10 membered heteroaromatic ring containing one or
two nitrogen atoms which is optionally substituted by one or more substituents

selected from halogen atoms and C, alkyl groups,
and

 a phenyl group which is optionally substituted by one, two or three substituents
selected from halogen atoms, C,.; alkyl, hydroxyl, C4_, alkoxy, C._cycloalkyl, Cs4
cycloalkoxy, cyano, -CF,, -OCF,, ~CONR'R?® and oxadiazolyl groups, wherein the
oxadiazoly! group is optionally substituted by a C- alkyl or a Cz; cycloalkyl aroup
and wherein R and R® are independently selected from hydrogen atoms, linear or
branchzd C, alky! groups, C;.; cycloalkyl groups, or R and R® together with the
nitrogen atom to which they are attached form a group of formula

L N/“‘(CH»n

wherein nis 1 or 2,
or, G together with R® forms a non-aromatic C;, carbocyclic group or a phenyl group.

7 . A compound accerding to any one of the preceding claims wherein G?

represents a group selected from:

e ahydrogen atom, a fluorine atom, a cyclopropyl group, a methoxy group, -NMekEt,
-NEt;, -N(Me)~(CH_);-0-CHs, 6-morphelinyl, azepan-1-yl and piperidin-1-yl,

e a pyridinyl, pyridiminyl, quinolinyl or pyrazinyl ring optionally substituted with one or
two substituents selected from Me and F

and

o a phenyl group which is optionally substituted by one, two or three substituents
selected from fluorine, chlorine, methyl, hydroxy, methoxy, ethoxy, isopropyloxy,
cyclopropyl, cyclopropyloxy, cyano, -CF4, -OCF; ,oxadiazolyl and -CONR'R®

groups, wherein the oxadiazolyl group is optionally substituted by a methyl group
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and wherein R” and R® are independently selected from hydrogen atom, methyl
group, isopropyl group, cyclopropyl group, or R’ and R® logether with the nitrogen
atom to which they are attached form a group of formula

—N

//(CH)n
N

whereinnis 1,

or, G* together with R? forms a non-aromatic C carbocyclic group or a phenyl group.

A compound according to any one of the preceding claims wherein G?

represents a group selected from methoxy group, cyclopropyl group and optionally

substituted phenyl, pyridyl, quinolynyl, pyrimidiny! and pyrazinyl groups

[a]
.

A compound according to claim 1 or 2 wherein:

R' is selected from the group consisting of hydrogen atoms, halogen atoms, Cq4
alkyl, Cs. cycloalkyl, -CF5 and -OCFa,

R? is selected from the group consisting of hydrogen atoms, halogen atoms and Cy4

alkyl group,

R? is selected from the group consisting of '—COOR5, -CONHR?®, tetrazolyl, -50.NHR®
and -COMHSC;R® groups, wherair RS is selected from the group consisting of a

hydrogen atom and linear or hranched C,., alkyl groups,

R is selected from the group consisting of a hydrogen atom and a Cy.; alkyl group
R® represents a hydrogen atom,

G' reprasents a group selected from N and CR® wherein R® is selected from the
group consisting of hydrogen atoms, halogen atoms, C,.; alkyl, C:. cycloalkyl, Gy

alkoxy, -CF3, -OCF3z, monocyclic N-containing Cs.; heteroaryl, monocyelic N-
containing C;.7 heterocyclyl groups and a Ci.ip aryl group which is optionally
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substituted with one or more substituents selected from halogen atoms andaCi,

alky! group,
G represents a group selected from:

e a monocyclic or bicyclic 5 to 10 membered heteroaromatic ring containing a
nitrogen atom which is optionally substituted by one or more substituents selected
from halogen atoms, Cy alkyl, Cy_, alkoxy, Ca. cycloalkyl, Cs. cycloalkovy, -CFs, -
OCF,, and ~-CONR'R?®, wherein R’ and R® are independently selected from
hydrogen atom, linear or branched C,., alkyl group, C:; cycloalkyl group, or R’ and
R® together with the nitrogen atom to which they are attached form a group of
formula '

/" (CHg)n
— N |
"
wherein n is an integer from 0 to 3,
and .

« a phenyl group which is optionnally substituted by one or more substituents
selected from halogen atoms, Cy_; alkyl, Cq.4 alkoxy, Cascycloalkyl, Cay
cycloalkoxy, -CFa, -OCF;, ~CONR'R®, oxadiazolyl, triazolyl, pyrazolyl and
imidazolyl groups, wherein the oxadiazolyl, triazolyl, pyrazolyl and imidazolyl
groups are optionally substituted by Gy alkyl or C; cycloalkyl group and wherein
R’ and R? are independently selected from hydrog=n atom, linear or branched C..,
alkyl group, Ca.; cycloalkyl group, or R’ and R® together with the nitrogen atom to

which they are attached form a group of formula
(CHy)n
— "

wherein n is an integer from 0 to 3.

10. A compound according to any one of the preceding claims wherein R' is
selected from the group consisting of Cy_4 alkyl, Cs cycloalkyl and -CF: groups.
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11. A compound according to any one of the preceding claims wherein R' is
selected from the group consisting of methyl and cyclopropy! groups.

12. A compound according to any one of the preceding claims, wherein R' is a
cyclopropy! group.

13. A compound according to any one of the preceding claims wherein R? is

selected from a hydrogen or halogen atom.

14, A compound according to any one of the preceding claims wherein R?is a

hydrogen atom.

15. A compound according to any one of the preceding claims wherein R? is
selected from the group consisting of COOR®, -CONHR?® and tetrazolyl groups.

16. A compound according to any one of the preceding claims wherein Ris a -
COOH group.
17. A compound according to any one 6f the preceding claims wherein R*

represents a hydrogen atom or a methyl group.

18. A compound according to any one of the preceding claims, wherein R®

represents a hydrogen atom.

19. A compound according to any one of the preceding claims wherein G'is

selzated from the group consisting of nitrogen atoms and CH, C(CH.), C(cyclopropyl),

C(phenyl) and C(CF:) groups.

20. A compound according to any one of the preceding claims wherein G?
represents a group selected from optionally substituted phenyl, pyridyl, quinolynyl,

pyrimidiny!l and pyrazinyl groups.

21. A compound according to any one of the preceding claims wherein G?
represents a group selected from the group consisting of an optionally substituted phenyl,

4-pyridyl, 5-quinolynyl and 2-pyrazinyl groups.
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22, A compound according to claim 1 or 2 wherein R' is selected from a methyl or
cyclopropyl group, R? represents a hydrogen atom, R* is a COOH group, R? represents a
hydrogen atom or a methyl group ,G' is selected from nitrogen atoms and CH, C(CH5),
C(cyclopropyl), C(phenyl) and C(CF3) groups and G? represents a group selected from the
group consisting of an optionally substituted phenyl, 4-pyridyl, 5-quinolynyl and 2-pyrazinyl

groups.
23. A compound according to claim 22, wherein R® represents a hydrogen atom.
24, A compound according to claim 1 or 2 wherein R' is selected from a methyl or

cyclopropy! group, R* represents a hydrogen atom, R®is a COOH group, R* represents a
hydrogen atom, G'is selected from nitrogen atoms and CH, C(CHz) and C(CF) groups
and G represents a phenyl group optionally substituted with one or two substituents
selected from chloro, fluoro, methoxy, ethoxy, isopropoyy, trifluoromethoxy and —
CONR'R®, wherein R’ is hydrogen and R® is cyclopropyl or R” and R® together with the

nitrogen atom to which they are attached form a group of formula

wherein nis 1.

25. A compound according to claim 1 or 2 which is one of:
5—cyclopropyl-2-(2-phenylpyrimidin-5-y|amino)benzoic acid
2—(6-Cyc|opropyl-5-methylpyridin-S-yIamino)-S-methbeenzoic acid
5-(2-Carboxy-4-cyclopropylphenylamino)-3—methyl-2-phenylpyridine 1-oxide
5-Methyl-2-(6-(3-(trifluoromethyl)phenyl)pyridin-3-y|amino)benzoic acid
5-cyclopropy|-2-(6-hydroxy-5-phenylpyridin-3—ylamino)benzoic acid
5-cyc|opropyl-2-(2-(2,6-diﬂuoro-4-hydroxyphenyl)pyrimidin-S-ylamino)benzoic acid -
5-Cyclopropyl-2-(G-methoxy-S-phr:-nylpyridin-s-ylamino) benzoic acid
2-(5-FIuoro-6-phenylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(Ethyl(methyl)amino)-5-n1ethylpyridin-3-ylamino)-5-methylbenzoic acid
5-Cyclopropyl-2-(3'-ﬂuoro-2,4'-bipyridin-5-y|amino)benzoic acid
2-(6-(Diethylamino)-5-methylpyridin-3-y|amino)-S-methylbenzoic acid
2-(6-((2-Methoxyethyl)(methyl)amino')-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
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2-(5-Ch|oro-6-pheny|pyridin~3-ylamino)—5-methylbenzoic acid
5-Cyc|opropyl-2-(2-(2-cyclopropylphenyl)pyrimidin-E--ylamino)benzoic acid
5-cyc|opropy|-2-(5-phenylpyridin-3-ylamino) benzoic acid
5-methy|;2-(quinolin-3-ylamino)benzoic acid
5-methyl-2—(5,6,7,8-tetrahydroquinolin-3-y|amino)benzoic acid
2-(5-Chloro-2-phenylpyridin—3-ylamino)-5-methylbenzoic acid
5-Cyclopropyl-2-(5,6-diphenylpyridin-3-ylamin’o)benzoic acid
5-cyc|opropy|-2-(2-(2,6-difluorophenyl)pyrimidin-5—y|amino)benzoic acid
5-Cyc|opropyl-2-(5-methylpyridin-3-y|amino) benzoic acid
2-(2—(3-Cyc|opropoxyphenyl)pyrimidin~5—ylamino)-5-cyclopropylbenzoic acid
5-Methyl-2—(6-morpholinopyridin~3—ylamino)benzoic acid
5-MethyI-2-(5-methyl-6-morpholinopyridin-3-ylamino)benzoic acid
5—cyclopropyl-2-(6-cyclopropyl-5-pheny|pyridin-3-y|amino) benzoic acid
2-(6-(2-Cyc|opropylphenyl)—5-methylpyridin-3-y|amino)-5—methylbenzoic acid
2—(6—(2-C\,'ancpher‘.y!)u.’i-mrsthy!pyridin-3-ylamino)—S-methbeenz-ic acid
2-(2-(3-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropy|ben;oic acid
5-Methyl-2-(6—phenyl-5-(triﬂuoromethyl)pyridin-3-ylamino)benzoic acid
5-Methyl-2-(5-methyl-6-(piperidin-1-yl)pyridin-S-yIamino)benzoic acid
2-(6-(Azepan-1-yl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Methox‘yphenyl)-5-phenylpyridin-3-y|amino)—5-.methylbenzoic acid
2-(2,3'-bipyridin-5-ylamino)-5-cyc|opropylbenzoic acid

2-(3'-chloro-2, '-bipyridin-5-y|amino)-5-methylbenzoic acid
5-Methyl-2—(3-methyl—2,2'-bipyridin-5-y|amino)benzoic acid
2-(5,6-Diﬂuoropyridin-3-y|amino)—5-methylbenzoic acid
2-(6-(3-Methoxyphenyl)pyridin-3-y|amino)benzoic acid
2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)benzoic acid
2-(6-(3-Ethoxyphenyl)pyridin-3-ylamino)-5-fluorobenzoiv: acid
2—(6-(3-Ethoxyphenyl)-S-methylpyridin-3-ylamino)benzoir:. acid
2-(6-(3-Ethoxyphenyl)pyridin-B-ylamino)-s-methylbenzoic acid
2-(6-(3-Ethoxyphenyl)-s-methylpyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Ethoxy-2-fluorophenyl)pyridin-3-ylamino)benzoic acid
2-(6-(3-Ethoxyphenyl)-4-methylpyridin-3-ylamino)—5-methylbenzoic acid
2-(6-(3-Ethoxyphenyl)—4-methylpyridin-3-y|amino)benzoic acid
5—Bromo-2-(6-(3-ethoxyphenyl)pyridin-3-y|amino)benzoic acid
5-Chloro-2—(6-(3-ethoxyphenyl)pyridin-3-ylamino)benzoic acid
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2-(6~(5-Ethoxy-2-fluorophenyl)pyridin-3-ylamino)benzoic acid
2-(6-(3-Ethoxyphenyl)-5-methylpyridin-3-ylamino)-5-(trifluoromethyl)benzoic acid
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-5-(trifluoromethyl)benzoic acid
2-(6-(3-Methoxyphenyl)-5-metﬁylpyridin-3-ylamino)-5-methy|benzoic acid
2-(6-(3-Methoxyphenyl)-5-methylpyridin-3-ylamino)-6-methylbenzoic acid
5-Fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylamino)benzoic acid
2-(6-(5-Ethoxy-2-fluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid |
2-(A-(2-Fluoro-5-methoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
Ethyl 2-(6-(2-fluoro-5-methoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-Fluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Methoxyphenyl)-5-phenylpyridin-3-ylamino)-5-methylbenzoic acid

Ethyl 2-(6-(3-methoxyphenyI)-5-phenylpyridin-S-ylamino)-5-methylbenzoate
5-Methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoic acid

Ethyl 5-methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate
5-Methyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyhpyridin-3-ylamino)banzeic acid
Ethyl 5-methyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyridin-3-ylamino)benzoate
2-(5-Cyclopropyl£-(3-methoxyphenyl)pyridin-3-ylamino)-s-methylbenzoic acid

Ethyl 2-(5-cyclopropyl-6-(3-methoxyphenyl)pyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-Fluoro-5-isopropoxyphenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(3-Isopropoxyphenyl)-"-methylpyridin-3—yIamino)-5-m‘ethylbenzoic acid

Ethyl 2-(6-(3-isopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(3-Cyclopropoxyphenyl)-E-methylpyridin-3-ylamino)-5-methylbenzoic acid
tert-Butyl 2-(6-(3-cyclopropoxyphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(2-Chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

tert-Butyl 2-(6-(2-chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(6-(3-Carbamoylphenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

Ethyl 2-(6-(3-carbamnylphenyl)-5-methylpyridin-2-ylamino)-5-methylbenzoate
2-(6-(2-Fluoro-5-methoxyphenyl)—4-methylpyridin-3-ylamino)-5-methylbenzo'ic acid
Ethyl 2-(6;(2-ﬂuoro-5-methoxyphenyl)-4-methylpyridin-3-ylamino)-5—methylbenzoate
2-(6-(3-Mathoyphenyl)-5-(trifluoromethyl)pyridin-2-ylamino)-5-methylbenzoic acid
Ethyl 2-(6-(3-methoxyphenyl)-5-(trifluoromethyl)pyridin-3-ylamino)-5-methylbenzoate
2-(6-(3-(Dimethylcarbamoyl)phenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
Ethyl 2-(6-(3-(dimethylcarbamoyl)phenyI)-5-methy|pyridin-3-ylamino)-5-methylbenzoate
2-(6-(3-lsopropoxyphenyl)-S-methylpyridin-3-ylamino)—3—methylbenzoic acid
tert-Butyl 2-(6-(3-isopropexyphenyl)-5-methylpyridin-3-ylamino)-3-methylbenzoate
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3-Methy!-2-(5-methyl-6-phenylpyridin-3-ylamino)bznzoic acid

tert-Butyl 3-methyl-2-(5-methyl-6-phenylpyridin-3-ylamino)benzoate
2-(6-(2-Chlorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

tert-Butyl 2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-methylbenzoate
3-Fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylamino)benzoic acid

tert-Butyl 3-fluoro-2-(6-(3-methoxyphenyl)-5-methylpyridin-3-ylamino) benzoate
5-Cyclopropyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl}pyridin-3-ylamino)benzoic acid
Ethyl 5-cyclopropyl-2-(5-methyl-6-(3-(trifluoromethoxy)phenyl)pyridin-3-ylamino)benzoate
5-Cyclopropyl-2-(5-methyl-8-phenylipyridin-3-ylamino)benzoic acid

Ethyl 5-cyclopropyl-2-(5-methyl-8-phenylpyridin-3-ylamino)benzoate
5-Methyl-2-(5-methyl-6-(2-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoic acid
tert-Butyl 5-mzthyl-2-(5-methyl-6-(2-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoate
2-(6-(3-Chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid

tert-Butyl 2-(6-(3-chlorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoate
2-(8-(2-Fluorophenyl)-5-methylpyridin-3-ylamino)-5-methylbenzeic acid

tert-Butyl 2-(6-(2-fluorophenyl)-5-methylpyridin-3-ylaminn)-5-methylbenzoate
5-Methyl-2-(5-methyl-6-(quinolin-5-yl)pyridin-3-ylamino)benzoic acid

tert-Butyl 5-methyl-2-(5-methyl-6-(quinolin-5-yl)pyridin-3-ylamino)benzoate
2-(3'-Fluoro-3-methyl-2,4'-bipyridin-5-ylamino)-5-methylbenzoic acid

tert-Butyl 2-(3'-fluoro-3-methyl-2,4'-bipyridin-5-ylamino)-5-methylhenzoate
5-Methyl-2-(5-methyl-6-(pyrazin-2-yl)pyridin-3-ylamino)benzoic acid

tert-Butyl 5-methyl-2-(5-methyl-6-(pyrazin-2-yl)pyridin-3-ylamino)benzoate
5-Cyclopropyl-2-(8-phenyl-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid

Ethyl 5-cyclopropyl-2-(6-phenyl-5-(trifluoromethyl)pyridin-3-ylamino)benzoate
5-Cyclopropyl-2-(6-(3-methoxyphenyl)-5-(trifluoromethyl)pyridin-3-ylamino)benzoic acid
Ethyl 5-cyclopropyl-2-(6-(3-methoxyphenyt)-5-(trifluoromethyl)pyridin-3-ylamino)benzoate
5-Chloro-2-(6-(2-fluorophenyl)pyridin-3-ylamino)benzoic acid
5-Chloro-2-(6-(2-chlorophenyl)pyridin-3-ylamino)benzoic acid
5-Chlnro-2-(6-(quinolin-5-yl)pyridin-3-ylamino)benzoic acid
2-(A-(2-Chlorophenyl)pyridin-3-ylamino)-5-cyclopropylbenzoic acid

Ethyl 2-(6-(2-chlorophenyl)pyridin-3-ylamino)-5-cyclopropylbenzoate

| 5-Chloro-2-(8-(2-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoic acid

5-Fluoro-2-(6-(2-(trifluoromethyl)phenyl)pyridin-3-ylamino)benzoic acid
2-(3'-Fluoro-2,4'-bipyridin-5-ylamino)-5-methylbenzoic acid
2-(2-(2-Fluorophenyl)pyrimidin-5-ylamina)-5-methylbenzoic acid
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tert-Butyl 2-(2-(2-fluorophenyl)pyrimidin-5-ylamino)-5-methylbenzoate
2-(6-(2,6-Difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

Ethyl 2-(6-(2,6-diflucrophenyl)pyridin-3-ylamino)-5-methylbenzoate
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid

Methyl 2-(2-(2-chlorophenyl)pyrimidin-5-ylamine)-5-cyclopropylbenzoate
2-(2-(2-Chlorophenyl)pyrimidin-5-ylamino)-5-methylbenzoic acid

tert-Buty! 2-(2-(2-chlorophenyl)pyrimidin-5-ylamino)-5-methylbenzoate
5-Methyl-2-(5-methyl-6-(3-(pyrrolidine-1 -carbonyl)phenyl)pyridin-3-ylamino)kenzoic acid
2-(6-(3-(Cyclopropylcarbamoyl)phenyl)-5-methylpyridin-3-ylamino)-5-methylbenzoic acid
5-Cyclopropyl-2-(2-(2-fluorophenyl)pyrimidin-5-ylamino)benzoic acid
2-(2-(2-trifluoromethylphenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
2-(2-o-tolylpyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
2-(2-(2-cyclopropoxyphenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
2-(2-(2,5-difluorophenyl)pyrimidin-5-ylamino)-5-cyclopropy!benzoic acid
2-(2-(2,3-diflusrophenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic acid
2-(2-(2-ﬂuoro-5-chlorophenyl)pyrimidin-5-ylamino)-5--:yclopropylbenzoic acid
2-(2-(2-triﬂuoromethylphenyl)pyrimidin-5-ylamino)-5-methy|benzoic acid
2-(2-(2-ﬂuoro—5-trifluoromethowphenyl)pyrimidin-5-ylamino)-5-cyclopropylbenzoic arcid
2-(6-(2-trifluoromethylphenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-phenylpyridin-3-ylamino)-5-cyclopropylbenzoic acid
2-(6-(2-fluorophenyl)pyridin-3-ylamino)-5-cyclopropylbenzoic acid
2-(6-(3,5-difluoropyridin-4-yl)pyridin-3-ylaminc)-5-methylbenzoic acid
2-(6-(3-cyclopropyl-:arbamoylphenyl)pyridin-?--ylamino)-s-methylbenzoic acid
2-(6-(2,4-difluorophenyl)pyridin-3-ylamine)-5-methylbenzois acid
2-(6-(2,5-difluorophenyl)pyridin-3-ylamino)-5-methylbznzoic acid
2-(6-(2-ﬂuorophenyl)pyridin-3-ylamino)-5-cyclopropyl-3-fluorobenzoic aeid
2-(6-(2,3,6-triﬂuorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid

2-(6-(3-(5-methyl-1 .3,4-oxadiazol-2-yl)phenyl)pyridin-3-ylamino)-5-methylbenzcic acid
2-(5-methyl-6-(pyrimidin-5-yl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(2,3-difluorophenyl)pyridin-3-ylamino)-5-methylbenzoic acid
2-(6-(5-ﬂuoro—2-methoxyphenyl)-S-methylpyridin-3-ylamino)~5-methy|benzoic acid
2-(6-(4-carbamoylphenyl)-5-methylpyridin-3-ylamino)-S-methylbenzoic acid

and the pharmaceutically acceptable salts and N-oxides thereof.
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26. A compound of formula (1)
R® _N._ _G2?
2 \"/1
N A
3 . 4
R N R
L
=
R1

wherein R', R®, R®, R%, R®, G' and G are as defined in any one of the preceding claims,
with the proviso that when G? is a hydrogen or chlorine atom, a mathoxy or butoxy group
or together with R® forms a phenyl group, then R' is not a hydrogen atom or a chlorine

atom.

27. A compound acsording to claim 26 for use in the treatiment of the human or
animal body.

28. A pharmaceutical composition comprising a compound as defined in claim 26 in

association with a pharmaceutically acceptable diluent or carrier.

29. Use of a compound as defined in any one of claims 1 to 25 in the manufacture of
a medicament for the treatment of a pathological condition or disease as defined in claims
1or2.

30. A method for treating a subject afflicted with a pathological condition or disease
as defined in claims 1 or 2, which comprises administering to said subject an effective

amount of a compound as defined in any one of claims 1 to 25.

31. A combination product comprising (i) a compound according to any one of claims

1 to 26; and (ii) another compound selected from:

a)  Anti-TNF-alpha monoclonal antibodies such as Infli<imab, Certolizumab
pegol, Golimumab, Adalimumab and AME-527 from Applied Molecular

Evolution
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TNF-alpha Antagonists such as Etanercept, Lenercept, Onercept and
Pegsunercept

Calcineurin (PP-2B) Inhibitors / INS Expression Inhibitors such és
cyclosporine A, Tacrolimus and ISA-247 from Isotechnika

IL-1 Receptor Antagonists such as Anakinra and AMG-719 from Amgen
Anti-CD20 monoclonal antibodies such as Rituximab, Ofatumumab,
Ocrelizumab, Veltuzumab and TRU-015 from Trubion Pharmaceuticals
p38 Inhibitors such as AMG-548 (from Amgen), ARRY-797 (from Array
Biopharma), Chlormethiazole edisylate, Doramapimod, PS-540445, BMS-
532949 (from BMS), SB-203580, SB-242235, SB-235699, SB-281832, SB-
681323, SB-856553 (all from GlaxoSmithKling), KC-706 (from Kemia), LEO-
1606, LEO-15520 (all from Leo), SC-80036, SD-06, PH-797804 (all from
Pfizer), RWJ-67657 (from R.W. Johnson), RO-3201195, RO-4402257 (all
from Roche), AVE-9940 (from Aventis), SCIO-322, SCIO-469 (all from
Scios), TA-5492 (from Tanabe Seiyaku), and VX-745 and VX-702 (all from
Vertex)

NF-kappaB (NFKB) Activation Inhibitors such as Sulfasalazine and
Iguratimod

Dihydrofolate Reductase (DHFR) Inhibitors such as Methotrexate,
Aminopterin and CH-1504 from Chelsea
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NUEVOS DERIVADOS DE ACIDO AZABIFENILAMINOBENZOICO
La przsente invencién se refiere a nuevos inhibidores de la dihidroorotate deshidrogenasa
(DHODH). Estos compuestos son (tiles en el tratamiento, prevencidon o supresion de
enfermeadadas y trastornas conocidos por ser susceptibles de mejora mediante inhibicion de
dihidroorotato deshidrogenasa, tales como enfermedades autoinmunes, enfermedades
inmunes ¢ inflamatorias, trastornos dseos destructivos, enfermedades neoplasicas malignas,
trastornos relacionados con  angiogenssis, enfzrmedades  virales y  enfermedacdes

infecciosas.

La enzima dihidroorotato deshidrogznasa (DHODH) es la enzima qu2 cataliza la cuarta étapa
en la ruta biosintética de pirimidina, a saber, 1a conversion de dihidroorotato a orotato de
forma concomitant2 con una transferencia electrénica a ubiquinona (zcfactor Q) a través de
un intermeadio mononuciedtido de flavina (Loffler =t al Mal Cell Biocham, 1997). Al contrario
que parasitos (Plasmodium falciparum) (McRohert =t al Mol Biochem Farasitol 2002) y
bacterias (E.coli) que tienen evelusivamente esta ruta de novo como fuente de pirimidinas,

las c&lulas de mamiferos tienen una ruta de rescate adicional.

Durant= la proliferacién homeostatiza, la ruta de rescate que €s independiente de DHODH se
muestra suficiente para el suministro celular con bases de pirimidina. Solo las células con
una alta renovacidn y en particular los linfocitos T y B necesitan para su proliferacién la ruta
de novo. En estas células, 1a inhibizidon de DHODH detiene la progresidn del ciclo celular al

suprimir la sintesis de ADN y, por consiguiente, la praliferaciéon celular (Bresdveld FC et al

Ann Rheum Dis 2000).

Por tanto, los inhibidores de DHODH muesstran efectos inmunosuprasores y antiproliferativos
beneficiosos en enfermedades humanas caracterizadas por una proliferacian  celular

andmala & incontrolable que causa inflamacidn crénica y destruccién de los tejidos.

Ademas de suprimir la proliferacién de linfocitos, los inhibidores de DHODH (es decir,

teriflunomida, Maritimus (FK778) y braquinar) tienen una accidon antiinflamatoria por &l hecho
de inhibir la produccién de citoquinas y la sefalizacion del factor nuclear (NF)-kBE-, |a
migracién de monocitos y la mayor produccion de factor de crecimiento transformante bata-1

& inducir un cambio de diferanciacidn =n la subpoblacién de linfocitos T cooperadores tipo 1

(Th1) a tipo 2 (Th2) (Manna &t al. J Immunaol 2000) (Dimitrova =t al J. Immunaol 2002).

Adezmas, la diferenciacion osteoclastica mediada por RANKL disminuyé por la inhibicidn de
DHODH (Urushilkara et al. Arthrititis Rheum 2004).

En 2xperimentos de cristalizacién conjunta con dos inhibidores de DHODH que ll=garon a

someterse a ensayos clinicos, s& encontrd que tanto Braquinar (Devter D.L. et al.; Cancer
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Res. 1985) como Teriflunomida (AT7-1726), s& unian &n un sitio comun, que también se cree

que es &l sitio de unidn del cofactor ubiquinona (Liu et al; Struc. Fold. Des. 2000).

Leflunomida comercializada con el nombre comercial Arava (dacumentos EP 0 780 128, WO
a97/34600), fue el primer inhibidor de DHODH qus llegd al mercado. Leflunomida es el
profarmaco de teriflunomida, que es el metabolito activo que inhihe DHODH humana con una

potencia moderada (Fox et al, J. Rheumatol. Suppl. 1993).

Leflunomida s un DMARD (farmace antirreumatico modificador de la enfermedad) de
Aventis, que fue aprobado por 1a FDA para el tratamiento de artritis reumatoide en 1998 y por
la EMEA para el tratamiento de artritis psoriasica en 2004. En la actualidad Leflunomida esta
kajo desarrollo activo para €l tratamiento de lupus eriteniatoso sistémico, granulomatosis de
Wegener (Metzlzr ot al; Rheumatology 2004; 43(2), 315-320) ¢ infeccidn por HIV. Ademas,
teriflunomida, su metabolito activo, es eficaz en =sclzrosis multiple y ahora mismo @sta en

ensayns clinicos de Fase 11l (O'Connor et al Neurology 2006).

Estan apareciendo otros datos en otras enfermedadss muy relacionadas como espondilitis
anquilosante (Haibel et al.; Ann. Rheum. Dis. 2005), artritis idiopatica juvenil poliarticular
(Silverman et al.; Arthritis Rheum. 2005) y sarcoidosis (Baughman et al.; Sarcoidosis Vase.
Diffuse Lung Dis. 2004). Ademas, leflunomida y FK778 han mostrado una excelents
actividad antiviral frente a citomegalovirus. Leflunomida esta actualmente indicado como
terapia de segunda linea para enfermedad por citomegalovirus después de trasplante de
organo (John &t al Transplantation 2004). Ademas Leflunomida reduce la replicacion del HIV .
en aprovimadamente un 75% en concentracién que puade obtenerse con dosificacion
convencional (Schlapfer E &t al. AIDS 2003).

A la vista de los efectos fisiolégicos mediados por la inhibicion de deshidroorotato
deshidrogenasa, se han descrito recientamente varios inhibidores de DHODH para el
tratamiento o prevencién de enfermedades autoinmunes, enfermedades inmunes e
inflamatorias, enfermedades dseas destructivas, enfermedades neoplasicas malignés,
trastornos relacionados  con  angiogénesis, enfermedades virales y  enfermedades
infecciosas. Véanse por gjemplo, los documentos WO 05/044741; WO 06/022442; WO
0B5/001961, WO 04/0568747, WQ 04/05E743, WO 03/003425, WD 02/0280897 y WO 98/450243.

Las enfermedades o trastornos en los que la inhibicién de DHODH desempefa una funcién
incluyen sin limitacién enfermedades autoinmunes, enfermadadss inmunes 2 inflamatorias,
enfermedades  dseas destructivas, enfermedades neoplasicas rmalignas, trastornos

relacionados con angicgenesis, enfermedades virales y enfermedades infecciosas
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limitadas a las mismas, artritis reumatoide, artritis psoriasica, lupus eritematoso sistémico,
esclerosis multiplz, psoriasis, espondilitis anquilosante, granulomatosis de Wegener, artritis
idiopatica juvenil poliarticular, enfermedad inflamatoria dal intestino como colitis ulcerosa y

5 enfermedad de Crohn, sindrome de Reiter, fibromialgia y diabzates tipo 1.

Enfermadades inmunas & inflamatorias que s2 pueden prevenir o tratar incluyen, aungue sin
quadar limitadas a las mismas, asma, EPOC, sindrome de dificultad respiratoria, pancreatitis
aguda o crénica, enfermedad de injerto frente a huésped (rechazo inverso), sarcoidosis
10 crénica, rechazo de trasplantes, dermatitis por contacte, dermatitis atdpica, rinitis alérgica,
conjuntivitis alérgica, sindrome de Behcet, estados patoldgicos inflamatorios del ojo como

conjuntivitis y uveitis.

Enfarmedades o6seas destructivas que s2 pueden prevenir o tratar incluyen, aunque sin
15 quedar limitadas a las mismas, asteoporosis, osteoartritis y trastorno 6s=o relacionado con

mieloma multiple.

Enfermedades neoplasicas malignas que se puede=n prevenir o tratar incluyen, aunque sin
queadar limitadas a las mismas, cancer de préstata, de ovarios y de cerebro.

20
Trastornos relacionados con angiogénesis ques se pueden prevenir o tratar incluysn, aunque
sin quedar limitados a los mismos, hermangiomas, neavascularizacion ocular, degsneracion

mactilar o retinopatia diabética.

25 Enfermedades virales que se pueden prevenir o tratar incluyen, aunque sin quedar limitadas

a las mismas infecciones por HIV, hepatitis e infeccidn por citomagalovirus.

Enfermedades infecciosas que se pueden prevenir o tratar incluyen, aunque sin quedar
limitadas a las mismas, septicemia, choque séptico, choque endotéxico, septicemia Gram
20 negativa, sindrome de choque tévico, Shigellosis y otras infestaciones protozoocarias como

malaria.

Se ha descubierto ahora que ciertos derivados del acido azabifenilaminobenzoico son

nuevos y potentes inhibidores de DHODH vy, por tanto, pu2den usarse en el tratamiento o
n ¢

)
N

prevencidon de estas enfermedades.

Otros ohjetos de la presente invencidon son proporcionar un procadimiento para preparar
dichos compuestos; composiciones farmacéuticas que comprenden una cantidad eficaz de
dichos compuestos; €l uso de lns compuestos en la fabricacién de un medicamento para el

40 tratamiento de estados patoldgicos o enfermedades susceptibles de mejora mediante la
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reumatoide, artritis psoriasica, espondilitis anquilosante, asclerosis multiple, granulomatosis
de Wegener, lupus eritematoso sistémico, psoriasis y sarcoidosis y procedimientos de
tratamiento de estados patoldgicos o enfermedades susceptibles de alivio mediante la
inhibicién de DHODH, seleccionandose los estados patoldgicos o enfermedades de artritis
reumatoide, artritis psariasica, espondilitis anquilosante, esclerosis multiple, granulomatosis
de Wegener, lupus eritematoso sistémico, psoriasis y sarcoidosis, que comprznden la

administracion de los compuestos de la invencion a un sujsto que necesita el tratamiento.

Asi, la presents invencién se refiere a compuastos de férmula (1) para uso =n el tratamiento o
prevencidn de un estado patoldgico o enfermedad susceptible de aliviarse mediante la
inhibisién de deshidroorotato deshidrogenasa.
RY__N._G?
’d
T,
NE
HN
3 4
R N R
| R
¥

R1

en la que:

T

D

R’ se selecciona del grupo consistents en atomos de hidrdgano, atomos da halégeno, alquilo
Ci.4, cicloalquile Cyy, -CF5 y -OCF,,

R? s& salecciona del grupo consistente en atomos de hidrégzno, atomos de haldgeno y

grupo élquilo Cia,

R® se salzcciona del grupo consistents en grupos —COOR®, -CONHR?, tetrazolilo, -SO;NHR®
y -CONH30O,R®, selecsionandoss R® del grupo consistante &n un atomo de hidrégeno vy

grupos alquilo Cy4 linzales o ramificados,
R* s= selecciona del grupo consistente en un atomo de hidrdgeno y un grupo alquilo Cy.q,
R? se seleceiona del grupo consistante en un tomo de hidrégeno y un grupo fenilo,

G' representa un grupo seleccionado de N y CR® donde R® se selecciona del grupo
consistent= en atomos de hidrdgenn, atomos de halégeno, grupas alquilo C,., cicloalquilo Cs.
4, alooxi Cyy, -CF3, -OCF;, heteroarilo Cs; que contiene N maonociclica, heterociclilo Cs.7 que
contizne N moneciclico y un grupo arile Ce.qp que &sta opeionalments sustituido con uno o

mas sustituy=ntzs ssleccionados de atomos de halégeno y un grupo alguilo €y,
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o un atomeo d= hidrégeno, un grupa hidroxi, un atomo de haldgeno, un grups cicloalquilo

G? representa un grupo seleccionado de:

C:.4, un grupo aleoxi C, y -NR?R®, donde

R? reprasenta un grupo alquilo Ciy y R® se selecciona de un grupo consistente &n grupo
alquile Cqy y grupo alioxi Cyp-alquilo Cyy, @ '

R? y R® junto con &l atomo de nitrégann al que &stan unidos forman un anillo heterogiclico de
6 a 8v miembros saturado que opcionalmante contiene un atomo de oxigeno como

heteroatomo adicional.

. un anillo heteroaromatico de 5 a 10 miembros monociclico o biciclico que contiene
uno o mas atomos de nitrdgeno que esta opcionalmente sustituido con uno o mas
sustituyentes seleccionados de atomos de halégeno, aljuilo Ci, alcoxi Cy., cicloalruilo Cs.y,
cicloalcoxi Cy s, -CF:, -OCF; y ~CONR'RS, donde R’ y R? s& seleccionan independientamente
de atomo de hidrégeno, grupo alquile Co lineal o ramificado, grupo cicloalquilo Cy7, 0 R y

R® junto con &l atomo de nitrégeno al que estan unidos forman un grupo de férmula

/" (CHy)n
o

en la que nas un numere entero ds 0 a 3,

y

. un grupo fenilo que esta opcionalmente sustituido con une o mas sustituyentes
seleccionados de atomos de haldgeno, grupos alijuilo Ci_y, hidrozi, alcoxi Cq.y, cicloalquilo C;.
s cicloalcoyi Cgy, ciano, -CF;, -OCF; —CONR'RE ovadiazolilo, triazolile, pirazolilo e
imi-:la:dlilo, estando los grupos oxadiazolilo, triazalilo, pirazolilo & imidazolilo opcionalments
sustituidos con grupo alquilo Cis o cicloalquilo Cs7 v donde R’ y R® se seleccionan
ind=pendientemente de atomo de hidréaeno, grupo alquilo Ci lingal o ramificado, un grupo
cicloalquils C;7, 0 R” y R® junto aon el atomo de nitrégéno al que estan unidos forman un
grupo de férmula

—N

/" (CHy)n
NG

en la que n &s un nimero enterode 0a 2

0, 37 junto con R® forma un grupo carbociclico Cs.qo no aromatico o un grupo arila Ce.10,

y sus sales y N-dvidos farmacéuticamente aceptables.

Tal como se usa en la presente memeria, & término  alquilo incluye radicales
hidrocarbonados lineales o ramificados opcionalmente sustituidos que tienen 1 a 4 atomos

de carbono. Sustituyentes preferidas en los grupos alquilo son atomos de haldgend y grupos

hidroxi.



Ejemplos incluy=n radicalzs metilo, etilo, n-prapilo, i-propilo, n-butilo, sec-butilo y terc-butilo.

Tal como s= usa &n la presents memoria, el tdrmino alcoxi incluye radicales que contienen
5 origeno lineales o ramificados opcicnalmente sustituidos que tienzn cada uno 1 a 4 atomos
de carbono. Sustituyentes preferidos en los grupos alzoxi son atomoes de haldégeno y grupos

hidroxi.

Ejemplos incluyen radicales metoxi, etoxi, n-propox, i-propovi, n-butoxi, sec-butoxi y ferc-
10  butoxi.

Tal como s= usa en la presentz memoria, <l término cicloalquilo incluye radicales
carbaciclicos saturados opcionaimente sustituidos y, a no ser que se indique de otro modo,
un radical cicloalquilo tiene de forma tipica de 3 a 7 atomos de carbono, preferiblemente de 3

15 a4 atomos de carbono.

Ejemplos incluyen ciclopropilo, ciclobutilo, ciclopentilo, ciclohaxile y cicloheptilo. Cuando un
radical cicloalqguilo tiene 2 0 mas sustituyentes, [os sustituyentss pueden ser iguales o
distintos. Sustituyentas preferidos en los grupos cicloalquilo son atomos de haldgenn y

20 grupos hidroxi.

Tal como se usa =n la presente m=moria, &l térming cicloalcoxi incluye radicales
carbociclicos que contienen oxi saturados y, a no ser que s& indigque de otro modo, un radical
cicloalcoxi tiene de forma tipica de 2 a 3 atomos de carbono, preferiblemants de 2 a 4

25 atomos de carbono.

Ejemplos incluyen ciclopropiloxi, ciclobutilo=i, ciclopentilovi, ciclohzxiloxi y cicloheptiloxi.
Cuando un radical cicloalzo«i tiene 2 0 mas sustituyentes, los sustituysntes pueden ser
igualas o distintos. Sustituyentes preferidos en los grupos cicloalcoxi son atomos de

30 haldgeno y grupos hidroxi.

Tal como s usa en la present2 memoria, €l término radical arilo incluye de forma tipica
radical arilo moncciclico o policiclico Cg-C i opcionalments sustituide tal como fenilo, naftilo,
antranilo y fenantrilo. Se prefiere fenilo.

35
Un radical arilo opeionalmente sustituido citado esta tipicamentz no sustituido o sustituido
con 1, 2 & 3 sustituyentes que pueden ser iguales o distintos. Los sustituyentzs se
seleccionan preferiblemente de atomos de haldgeno, preferiblements dtomos de flaor,

grupos hidroxi, grupos alcoxicarbonilo en los que el resto alquilo tiene dz 1 a 4 tomos de

40  carbono, grupos hidroxicarbonilo, grupos carbamoilo, grupos nitro, grupos ciano, grupos
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5. Cuando un radizal arilo tizne

4

alquilo C4-C,, grupos alcoxi C4-C, y grupas hidroxialguilo C,-C
2 o mas sustituyentes, los sustituyentes puedsn ser igualzs o distintos. A no ser que se
indique de otro modo, los sustituyentes en un grupo arilo =stdn a su vez ellos mismos no

sustituidos.

Tal como se usa en la present= memoria, los términos hateroarilo y anillo heteroaromatico se

usan indistintamente ¢ incluyen tipicamente un sistema de anillo de 5 a 14 miambros,

preferiblemente un sistema d= anillo de & a 10 miembros, qua comprande al menos un anillo

heteroaromatico y al menos un heteroétomo'\selewionado de O, Sy N. Un radical hateroarilo
pueds ser un anillo sencillo (monociclico) o dos 0 mas anillos condensados (policiclico) en

los que al m2nos un anillo contiene un heteroatomo.

Tal como se usa en la presente memoria, €l término radical heterociclilo incluye tipicamente
un sistema de anillo carbociclice C;-Cyp saturade o no saturade no aromatico, tal comeo un
radical de &, 6 & 7 miembros, &n &l que uno 0 Mmas, por gjemplo, 1, 2, 3 6 4 de los dtomaos ds
carbono, preferiblemente 1 6 2 de los atomos de carbono estan reemplazados por un

heteroatomo seleccionado de N, O y S. Se prefieren radicales heterociclilo saturados.

Tal como se usa en la presente memoria, el tdrmino atomo de halégeno incluye atomos de
cloro, flior, bromo o yodo, tipicamentz un atomo de fldor, cloro o bromo. El término halo

cuando s2 usa comao prefijo tisne sl mismo significado.

Tal como s= usa =n la present= memoria, algunos de los atomos, radicales, restos, cadenas
o ciclos presentes en las estructuras gensrales de la invencién estan “opcionalmente
sustituidos”. Esto significa que estos atomos, radicales, restos, cadenas o ciclos pusdzn
estar no sustituidos o sustituidos en cualquier posicién por une o mas, por gjemplo, 1, 2, 3 6
4 sustituyentes, por 1o que los atornos de hidrdgena unidos a los atomos, radicales, restos,
cadenas o ciclos no sustituidos sstan reempla:acl-:ns por atomos, radicales, restos, cadenas o
ciclos quimicamente aceptables. Cuando estan presentes dos o mas sustituyentes, cada

sustituyente puede ser igual o distinto.

Tal como se usa en la presents memoria, €l término sal farmacéuticaments aceptabl: incluye
sales con un acido o bhase farmacéuticaments aceptable. Acidos farmacéuticamente
aceptablzs incluyen tanto Aacidos inorganicos, por sjemplo, acidos clorhidrico, sulfurico,
fosforica, difosfarizo, bromhidrico, yodhidrico y nitrico, coma acidos organicos, por &emplo,
acidos citrico, fumarico, maleico, malico, mandélico, ascérbico, oxdlico, succinico, tartarico,
henzoico, acético, metanosulfénico, =tanosulfénico, bancenosulfénico, ciclohexilsulfamico
(siclamico) o p-toluenosulfdnico. Bases farmacéuticamente aceptahles incluyen hidrdxidos de

metales alcalinos (por gjemplo, sodio o potasio) y metales alcalinotérreos (por ejempla, calcio
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0 magnesio) y bhases organicas, por gjzmplo, alquilaminas, arilalgquilaminas vy aminas

heterociclicas.

Otras sales preferidas de acusrdo con la invencién son compuestos d2 amonio cuaternario
en los qua un equivalente cde un anidn (X)) esta asociado con la carga positiva del atomo N.
X puede ser un anién de diversos acidos minerales como por gjemplo cloruro, bromuro,
yoduro, sulfato, nitrato, fosfato, o un anidn d= un acido organico come por sjemplo acetato,
malesato, fumarato, citrato, oxalato, succinato, tartrato, malato, mandelato, trifluoroacetato,
metanosulfonato y p-toluenosulfonatn. X es preferiblemente un anidn szleccionado de
cloruro, bromuro, yoduro, sulfato, nitrato, acetato, maleato, oxalato, succinato o
triflucroacetate. Mas  praferiblamente X° es  cloruro,  bromure,  trifluorcacstato o

imetanosulfonato.

En el caso particular =n el qus R® es un grupo COOH, resulta ventajoso tener sales
derivadas ds=l acido carboxilico correspondiente reemplazando el atomo d= hidrégeno el
grupo carboxilico par un catién derivado de una base farmacéuticamente aceptable como las

descritas antes.

Tal como s usa en la presente memoria, un N-6xido s& forma a partir de las aminas o

iminas basicas terciarias presentas en la molécula, usando un agente oxidante conveniente.

Preferentemente, el estado patoldgico o enfermedad se selacciona de artritis reumatoide,
artritis psoriasica, espondilitis anquilosante, esclzrosis maltiple, granulomatosis de Wegener,

lupus eritematoso sistémico, psoriasis y sarcoidosis.

De forma tipica, R' se selzcciona dal grupo consistente en dtomos de hidrégeno, atomos de

flior, atomos de cloro, atomos de broma, alquilo G, cicloalquilo C,.. y grupos -CF,.

D= forma tipica R? se seleceiona dal grupo consistente en un atomo de hidrégeno, atomo de

halégeno y un grupn metilo.

De forma tipica, G' se selecciona del grupo consistente en atomos de nitrégeno, grupos CCl,
CF, CH, C(CHz), C(ciclopropilo), C(fenilo) y C(CF53).

De forma tipica, G? representa un grupo seleccionado de:

. un atomo de hidrégeno, un atomo de haldgeno, un grupe cisloalquilo Cs., un grupo
alcoxi Cyo y =NR?R®, donde

R? reprasenta un grupo alquilo ©,; y R® sz selecciona del grupo consistzntz en grupos

alquilo Cq.o y grupos alcoxi C-alquilo Cyp, 0

K
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R? y R® junto con el atomo de nitrageno al qua estan unidos forman un anillo hateraciclico de

6 & 7 miembros saturado qus opecionalmente contiene un atomo de oxigeno como

heteroatomo adicional,

) un anillo heteroaromatico de 5 a 10 mi=mbros monaciclico o hiciclico que contiene
uno o dos atomos de nitrégeno que estd opcionalments sustituido con uno o mas
sustituyentes seleccionados de atomos de haldgeno y grupos alquilo Cy.,

y

. un grupo fenilo que esta opcionalments sustituide con uno, dos o tres sustituyentes
seleccionados de atomos de haldgeno, grupns alquila Cy., hidrovilo, alcoxi Cq.s, ciclealuilo
Coy, cicloalonvi Cyu, ciano, -CF;, -OCF; —CONR'R® y owadiazolilo, estando el grupo
oxadiazolilo oprcionalmente sustituide con un grupa alguile Cq.y o cicloalquilo Cz7 y en el que
R’ y R® s& seleccionan independientemente de atomas de hidrégeno, grupos alquilo Cys
lineales o ramificaclos, grupos cicloalquilo Cs o R” y R junto con &l atomo de nitrdgeno al

Aue estan unidos forman un grupo de farmula

/" (CHyn
g

enlaquenes 142,
0, 32 juntn con R forman un grupa carbociclico Csno aromatico o un grupo fenilo.

Mas tipi'camente, G? representa un grupo seleccionado de:

. un atomo de hidrégeno, un atomo de fidor, un grupo ciclopropila, un grupo metoxi, -
NMsEt, -NEt;, -N(M=)-(CH,),-O-CHs, 8-marfolinilo, azepan-1-ilo y piperidin-1-ilo,

. un anillo piridinilo, pirimidinilo, quinolinile o pirazinila opeionalmente sustituido con uno
o dos sustituyentes selzccionados de Mey F

y

. un grupe fenilo que astd opcionalmente sustituido con uno, dos o tras sustituyentes
seleccionados de fldor, cloro, grupes metilo, hidroxi, metoxi, =toxi, isopropiloxi, ciclopropilo,
ciclopropiloyi, ciano, -CF;, -OCF;, ~CONR'R® y evadiazolilo, estando &l grupo oxadiazolilo
opcionalment2  sustituido con un grupo metilo y donds R” y R® se seleccionan
independizntemente de atomo de hidrégene, grupo metilo, grupo  isopropilo, grupo
ciclopropilo, 0 R” y R® junto con &l atomo de nitrégeno al que astan unidas farman un grupo

de férmula

/"(CHy)n
N

enlaquenes1,

o, G2 junte con R® forma un grupo carbociclico Cs no aromatico o un grupo fenilo.
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En una realizacién de la presente invencién, R' se selecciona del grupo consistente en
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atomos d= hidrégeno, atomos de halégene, alquilo C,, cicloalquilo Cay, -CF; y -OCF;,

R? se selecciona del grupo consistente en atomos de hidrégenn, atomos de haldgeno y

grupo alquilo Cy.4,

R® se selecciona del grupo consistente &N grupos —COORS®, -CONHR?, tetrazolilo, -SO.NHR®
y -CONHSO,R®, dande R® s& selecciona del grupo consistentz =n un atomo de hidrégeno y

grupos alquilo C,4 lineales o ramificados,
R* se salecsiona del grupo consistente en un atomo de hidrégeno y un grupo alquilo Cy.g
R® representa un atarno d= hidrégano,

G' representa un grupo seleccionado d= N y CR®, donde R® se selecciona del grupo
consistante en atomos de hidrégena, atomos de halég=no, grupos alquilo Cy., cicloalquilo C,.
4, alooxi Cqy, -CF5, -OCF,, heteroarilo Cs7 que contisne N monociclico, heterociclilo Cs.7 que
contiznz N monociclico y un grupo arils Ce.qo que estélopcionalmente sustituido con uno o

mas sustituyentas selzccionados de atomos de halég=no y un grupo alquilo Coy,

G? representa un grupo selecoionacdo de:

o un anillo heteroaromatico de 5 a 10 miembros monaociclico o biciclico que contiens un
atomo de nitrégeno que estd opcionalmentz sustituicdlo con uno o mas sustituyentes
seleccionados de atomos de haldgeno, alquilo Cy., alcoxi Cy, cicloalquilo C,.y, cicloalcoxi
Ca.g, -CF5, -OCF; y ~CONR'R®, donde R y R® se selzccionan independientemente de atomo
de hidrégeno, grupo aljuile C, linsal o ramificads, grupe cicloalquilo Csz, o R’ y R® junto

con &l atoma de nitrég=no al que astan unidos forman un grupo de fdrmula

&n la que N es un nimero entero de 0 a 3,

y

. un grupo fenilo que estd opcionalmente sustituido con uno o mas sustituyentes
szleccionados de atomas de haldgeno, grupos alquilo Ciy, alcoxi Gy, ciclnalquilo Cay,
cicloalsoxi C.., -CF;, -OCF;, —CONR’R® axadiazolilo, triazclilo, pirazclilo e imidazolilo,
dond= los grupos oradiazclilo, triazolilo, pirazolilo = imidazolilo estan opcionaiments
sustituidos con grupo alquilo Cqy o cicloalquilo Cy7 y donde R” y R® se seleccionan
independientzmeante de atomo de hidrégeno, grupo alquilo Cy lin2al o ramificado, un grupo
cicloalquilo C;7, 0 R” y R® junto con &l atomo de nitrégeno al que estan unidos forman un

grupo de férmula
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enlaquen s un nimero entero de 0a 3
y sus sales y N-ovidos farmacéuticamente aceptables.

De forma tipica, R' s& selecciona d=l grupo consistante en alguilo C,y, sicloalquilo Cay y -
CF., prefariblemente un grupe metilo y ciclopropilo, mas preferiblemente un  grupo

ciclopropilo.

De forma tipica, R? sg selacaiona de un atomo de hidrégeno o halégeno, preferiblements un

atomo de hidrégeno.

De forma tipica, R® se selecciona d= COOR®, -CONHR® v grupo tstrazolile; preferiblemente
R? &s un grupo COOH.

De forma tipica, R* representa un atomo de hidrégeno o un grupo metilo, preferiblements un

atomo de hidrégeno.
De farma tipica, R? representa un atomo de hidrégeno.

De forma tipica, G' representa un grupo seleccionado de N, grupo CH, C(CHs),
C(ciclopropilo), C(fenilo) o C(CF3).

De forma tipica, G? se selecciona del grupo consistents &n un grupo metoxi, un grupo
ciclopropilo 'y grupos feniloe, piridito, quinolinile, pirimidinilo y  pirazinilo opcionalmente
sustituiclos, mas preferibleaments, G? se selscciona de&l grupo consistente en grupos fenilo,
piridilo, quinaolinilo, pirimidinilo  y  pirazinilo  opcionalments  sustituidos, siendo  mas
preferiblement  un grupo. fenilo, 4-piridilo, &-quinalinilo y 2-pirazinilo opcionalmente

sustituido.

En otra realizaciéon de la presente invencién, R' s& selecciona de un grupo metilo o
ciclopropilo, R? representa un atomo de hidrégeno, R® &s un grupe COOH, R* representa un
atomo de hidrogeno o un grupo metilo, G' se selzcciona de N, grupos CH, C(CH;),
C(ciclopropilo), C(fenilo) y C(CF;), y G° representa un grupo selecsionado del grupo
consistante &n un grupo fenilo, 4-piridile, 5-quinalinilo y 2-pirazinilo opcionalmente sustituido,

mas preferiblements R® representa un grupo hidrégeno.

En otra rzalizacién de la presente invencién, R' se selecciona de un grupo mastilo o

ciclopropila, R? rapresenta un atoma de hidrégeno, R® es un grupa COOH, R* representa un
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atomo de hidrégeno, G’ se selecciona de N, grupos CH, C(CHs) y C(CF:;), y G representa un
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grupe fenilo opcionalmente sustituido con uno 0 mas sustituyentes seleccionados de atomos
de cloro, fluoro, grupos metoxi, stoxi, isopropoxi, triflucrometoxi, y -CONR’R® 2n donde R’
representa un atomo de hidrageno y R® reprasanta un grupo ciclopropilo, o R” y R® junto con

2l atomo de nitrdégeno al que estan unidos farman un grupo de férmula

/(CHyn
g

—N

‘enlaquenes

Compuestos individuales particulares de la invencion incluyen:

acido S-ciclopropil-2-(2-fenilpirimidin-&-ilamino)hanzeico

acido 2-(R-cicloprapil-5-metilpiridin-3-ilamino)-&-metilbenzoico

1-éxido de 5-(2-carboxi-4-ciclopropilfenilamine)-3-metil-2-fenilpiridina

acido &-metil-2-(6-(3-(trifluorometilfenil)piridin-3-ilamino)benzoico

acido &-ciclopropil-2-(6-hidroxi-5-fenilpiridin-2-ilamino)benzoico

acido 5-ciclopropil-2-(2-(2,6-difluora-4-hidraxifenil)pirimidin-5-ilamino)benzoico
acido 5-ciclopropil-2-(6-metoxi-S-fenilpiridin-2-ilamino) benzoico

acido 2-(5-fluoro-6-fenilpiricin-3-ilamino)-5-metilbenzoico

W

cido 2-(B-(=til(metil)amine)-5-metilpiridin-3-ilamino)-5-metilbenzoico
acido &-ciclopropil-2-(3'-fluoro-2,4"-bipiridin-5£-ilamino)benzoico

acido 2-(6-(dietilamino)-5 metilpiridin-34|amino)-.‘.’-metilbenzoico
acido 2-(6-((2-metoxizti(meti)amine)-S-metilpiridin-3-ilamine)-5-metilbenzoico
acido 2-(5-cloro-6-fenilpiricin-3-ilamino)-5-metilbenzoico

acido S5-ciclopropil-2-(2-(2-ciclopropilfenil)pirimidin-&-ilamino)henznico
acido 5-ciclopraopil-2-(5-fanilpiridin-3-ilamina) benzoico

acido 5-metil-2-(quinolin-S;iIamino)benzoico

acido &-metil-2-(5,6,7,8-tetrahidroquinalin-2-ilamine)benzoico

acido 2-(5-cloro-2-fenilpiridin-3-ilamino)-5-metilbanzoico

acido &-ciclopropil-2-(5,6-difenilpiridin-3-ilamino)enzaico

acido &-ciclopropil-2-(2-(2,G-difluorofenil)pirimidin-&-ilamino)benzoico
acido 5-ciclopropil-2-(5-metilpiridin-3-ilamino) henzoico

acido 2-(2-(3-ciclopropoxifenil)pirimidin-5-ilamina)-&-ciclopropilbenzoico
acido &-metil-2-(B-maorfolinopiridin-3-ilamino)benzoico

acido 5-metil-2-(5-metil-8-morfolinopiridin-3-ilamino)benzoico

acido S-ciclopropil-2-(B-ciclopropil-5-fenilpiridin-3-ilamino) henzoico
acido 2-(B-(2-ciclopropilfenil)-5-metilpiridin-3-ilaminn)-5-metilbenzoico
acido 2-(6G-(2-ciancfenil)-&-metilpiridin-3-ilamino)-5-metilbenzoico

acido 2-(2-(3-clorofenil)pirimidin-5-ilamino)-5-ciclopropilbenzoico

acido &-metil-2-(8-fenil-5-(trifluorometil)piridin-3-ilamino)bsnzoico
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acido S-metil-2-(5-metil-B-(piperidin-1-il)piridin-3-ilamino)benzoica
ac“IdO -(B-(azepan-1-il)-5-metilpiridin-3-ilamino)-5-metilbenzoico
acido 2-(3-(3-metoxifenil)-S-fznilpiridin-2-ilamino)-5-metilbenzoico
acido 2-(2,3'-hipiridin-5-ilamino)-5-ciclopropiltenzoico

acido 2-(3'-clora-2,4"-bipiridin-5-ilamino)-5-metilbenzoico

acido &-metil-2-(3-metil-2,2'-hipiridin-5-ilamino)enzoico

- Tails 02( ,B-difluoropiridin-3-ilamino)-5-metilbenzoico

do 2-(6-(3-metoxifenil)piridin-3-itamino)benzoico
acido 2-(3-(3-etoxifenil)piridin-2-ilamino)benzaico
acido 2-(3-(3-etoxifenil)piridin-3-ilamino)-5-fluorchenzoico

do 2-(3-(3-etoxifenil)-5-metilpiridin-2-ilamino)benzoico
acido 2-(8-(F-etoxifenil)piridin-2-ilamino)-5-metilbenzoico
acido 2-(8-(3-ctoxifenil)-A-metilpiridin-3-ilamino)-5-metilbenzoico
acido 2-(G-(3-etoxi-2-fluorafenil)piridin-3-ilamino)benzoico
acido 2-(3-(3-etoxifenil)-4-metilpiridin-3-ilamino)-5-metilbenzoico
acido 2-(6-(3-etoxifenil)-4-metilpiridin-2-ilamina)henzeico
acido 5-bromn-2-(6-(3-etoxifanil)piridin-3-ilamino)benzoico
acido 5-cloro-2-(6-(2-=toxifenil) piridin-3-ilamino)benzoico
acido 2-(3-(5-etoxi-2-fluorofenil)piridin-3-ilamina)banzoico
acido 2-(3-(3-=toxifenil)-5-metilpiridin-3-ilamino)-&-(trifluorametil)benzoico
acido 2-(8-(3-matoxifenil)-S-matilpiridin-2-ilamino)-5-(trifluorometibenzaico
acido 2-(8-(3-metoxifenil)-S-metilpiridin-3-ilamino)-5-metilbhenzoico
acido 2-(6-(3-meatoxifenil)-5 I'ﬂc‘tllpll'lf'hl'l-u ilarminn)-3-metilbenzoico
acido 5-fluoro-2-(A-(3-metoxifenil)-5-metilpiridin-3-ilamino)bhenzoico
acido 2-(6-(&-etoxi-2-fluorofenil)piridin-2-ilamino)-5-me&tilbenzoico
acido 2-(A-(2-fluora-&-metorifenil)-5-metilpiridin-2-ilamino)-S-metilbenzoico
2-(B-(2-fluorn-5-metoxifenil)-5-metilpiridin-2-ilamino)-5-metilbenzoato de etilo
acido 2-(G-(2-fluorofenil)piridin-2-ilamino)-5-metilbenzoico
acido 2-(6-(3-metoxifenil)-5-fenilpiridin-2-ilamino)-5-matilbenzoico

2-(B-(3-metoxifenil)-5-fenilpiridin-2-ilamino)-5-metilbenzoato de etilo

acido S-metil-2-(5-metil-6-fenilpiridin-2-ilamino)benzoico
S-metil-2-(5-metil-B-fenilpiridin-3-ilaminn)benzoato de etilo
acido 5-metil-2-(5-metil-8-(3-(trifludrametoxi)fenilpiridin-3-ilamino)benzoico
E-metil-2-(5-metil-6-(3-(trifluorometo-i)fenil)piridin-3-ilamino)benzoato de =tilo
acido 2-(5-ciclopropil-8-(2-metoxifenil)piridin-3-ilamino)-5-metilhenzoico
2-(&-ciclopropil-6-(3-matoxifenil)piridin-3-ilamino)-5-metilbenzoato de tilo
acido 2-(6-(2-fluoro-S-isopropavifenil)piridin-3-ilamina)-S-metilbenzoico
acido 2-(B- 3-iéopropo:‘:ifenil) A-metilpiridin-3-ilamine)-5-metilbenzoico
2-(A-(3-isopropoxifenil)-5-metilpiridin-3-ilamino)-5-metilbanzoato d= etilo

acido 2-(G-(3-ciclopropoxifenil)-5-matilpiricdin-3-ilamine)-&-metilbenzoico
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2-(6-(3-ciclopropaxifenil)-5-metilpiridin-2-ilamino)-&-metilbenzoato de ters-butilo
acida 2-(6-(2-clorofenil)-5-metilpiridin-3-ilamino)-5-metilbenzoico
2-(B-(2-clorofenil)-&S-metilpiridin-2-ilamino)-5-matilbenzoato de ferc-butilo
acido 2-(6-(2 carbamoilfeniI)-5-metilpiridir1-3-i|an1ino)—5-meti|benzoico
2-(B8-(3-carbamoilfenil)-&-meatilpiridin-3-ilamino)-5- mctllbwnhoato de etilo

acido 2-(8-(2-fluoro-S-meatoyifenil)-4-metilpiridin-3-ilaminc)-5-metilbenzoico
2-(6-(2-flucre--metoxifenil)-4-metilpiridin-2-ilamino)-5-metilbenzoato de etilo
acido 2-(6-(3-metorifenil)-&-(trifluorometil) piridin-2-ilamine)-5-metilhanzoico
2-(A-(2-metoxifenil)-&-(trifluorometil)piridin-2-ilaminn)-5-meatilbenzoato de= tilo
acido 2-(3-(3-(dimetilcarbamoil)fenil)-5-matilpiridin-3-ilamino)-5-metilbbenzoico
2-(6-(S-(dimetilcarbamoil)fenil)-S-metilpiridin-2-ilamino)-5-metilbenzoato de atilo
acido 2-(B-(3-isopropoxifenil)-S-metilpiridin-2-itamino)-2-metilbenzoico
2-(A-(2-isopropozifenil)-S-metilpiridin-2-ilamino)-2-metilbanzoato de terc-butilo
acido 3-metil-2-(5-metil-A-fenilpiridin-2-ilamino)benzoico
3-metil-2-(&-metil-G-fenilpiridin-3-ilamino)benzoato d= farc-butilo

acido 2-(8-(2-clorofenil)piridin-2-ilamino)-&-meatillbenzoico
2-(6-(2-clorofenil)piridin-3-ilamino)-&-metilkenzoato de terc-butilo

acido 3-fluora-2-(6-(3-metorifenil)-&-metilpiridin-2-ilamino)benzoico
a-fluoro-2-(G-(3-metoxifenil)-S-metilpiridin-3-ilaming) henzoato de terc-butilo
acido 5-ciclopropil-2-(5-metil-3-(2-(trifluorometoxiyfenil)piridin-3-ilamino)benzoico
S-ciclopropil-2-(5-metil-3-(3-(trifluorometori)fenil)piridin-3-ilamino)benzoato de etilo
acido &-ciclopropil-2-(5-metil-6-fenilpiridin-3-ilamino)enzoiso
A-ciclopropil-2-(5-metil-6-fenilpiridin-3-ilamino)banzoato de etilo

acido 5-metil-2-(5-metil-3-(2-(trifluorometil)fenil)piriclin-3-ilamino)benzoico
E-metil-2-(5-metil-6-(2-(triflucrometilfenil)piridin-3-ilamino)benzoato de ferz-butilo
acido 2-(3-(3-clorofenil)-5-metilpiridin-3-ilamino)-&-metilbenzoico
2-(6-(3-clorofenil)-5-metilpiridin-2-ilamino)-&-metilbenzoato de tarz-butilo
acido 2-(3-(2-fluorofenil)-&-metilpiridin-3-ilamino)-5-metillvenzoico
2-(R-(2-fluarafznil)-E-metilpiridin-3-ilamino)-5-metilbenzoato de ferc-hutilo
acido 5-metil-2-(5-metil-6-(quinolin-5-il)piricdin-2-ilamino)benzoico
5-metil-2-(5-metil-8-(quinalin-5-il)piridin-3-ilaminc)enzoato de terz-butilo

acido 2-(3'-fluoro-3-metil-2,4’-bipiridin-&-ilamino)-5-metilhenzoico

2-(3'-fluoro-2-metil-2,4'-bipiridin-&-ilamino)-5-metilbenzoato de terc-butilo

acido 5-metil-2-(5-metil-B-(pirazin-2-il)piridin-3-ilamino)henzoico
S5-metil-2-(5-metil-8-(pirazin-2-il)piridin-2-ilamino)benzoato de farc-butilo

acido 5-ciclopropil-2-(6-fenil-5-(trifluorometil)piridin-3-ilamino)benzoico
E-ciclopropil-2-(6-fenil-5-(trifluorometil)piricdin-3-ilamino)bhanzoato de tilo

acido 5-ciclopropil-2-(8-(3-meatoxifenil)-S-(trifluorometil)piridin-2-ilamino)henzoico
B-ciclopropil-2-(6-(3-metoxifenil)-5-(trifluorometil)piridin-3-ilamino) benzoato de etilo

acido 5-cloro-2-(B-(2-flucrofenil)piridin-3-ilamino)bhenzoizo
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acido 5-clora-2-(6-(2-clorafenil)piridin-G-ilamino)benzoico
acido 5-cloro-2-(A-(quinelin-5-ipiridin-3-ilamina)henzoico
acido 2-(3-(2-clorofenil)pinidin-3-ilamino)-&-ciclopropilbenzoico
2-(8-(2 rlornfcn|I)p|r|d|n-q-|lammu) E-ciclopropilbenzoato de etilo
acidn 5-cloro-2-(A-(2-(trifluorometil)fenil) piriclin-3-ilamino)bhanzoico
acido &-fluoro-2-(3-(2-(triffuorometilfenil)piridin-2-ilamino)benzoico
acido 2-(&'-fluoro-2,4’-bipiridin-5-ilamino)-&-metilbenzaico
acido 2-(2-(2-fluorofenil)pirimidin-5-ilamino)-5-metilbenzoico
2-(2-(2-fluorofenil)pirimidin-5-ilamino)-5-metilbenzoato de terc-hutilo
acido 2-(B3-(2,8-difluorofenil)piridin-3-ilamine)-5-metilbenzoico
2-(6-(2,8-difluorofenil)piridin-3-ilamino)-5-metilbenzoato ds otilo
acido 2-(2-(2-clorofenil)pirimidin-&-ilaminc)-5-ciclopropilbenzeico
2-(2-(2-clorafenil)pirimidin-S-ilamino)-5-ciclopropilbenzoato de metilo
acido 2-(2-(2-clorofenil) pirimidin-5-ilamino)-5-metilbenzaicn
2-(2-(2-clorafenil)pirimidin-5-ilamino)-5-matilbbenzoato de ferz-butilo
acidn &-metil-2-(5-metil-6-(3-(pirrolidin-1-carbonil)fznil)piridin-S-ilamino)benzoico
acido 2-(6-(3-(ciclopropilcarbamoil)fenil)-5-metilpiridin-3-ilamino)-&-metilbenzoico
acido &-ciclopropil-2-(2-(2-fluorofenil)pirimidin-5-ilamino)benzoico

acido 2-(2-(2-trifluorometilfenil)pirimidin-S-ilamina)-5-ciclopropilbenzoico

-

acido 2-(2-o-tolilpirimidin-&-ilamino)-5-ciclopropilhenzoice

acido 2-(2- 2-cicloproporifenil)pirimidin-&-ilamino)-&-ciclopropil:enzoico

acid 2-(2,5-difluorofenil)pirimidin-5-ilamina)-5-ciclopropilbenzoico

acido 2-(2-(2,3-difluorofenil)pirimidin-5-ilamino)-5-ciclopropilenzoico

acido 2-(2-(2-fluora-5-clorofenil)pirimidin-Z-ilamino)- c-clrlrnpmmIl"en:muo

acido 2-(2-(2-trifluorometilfenil)pirimidin-5-ilamine)-5-metilbenzoico

acido 2-(2-(2-fluoro-&-triflucrometavifenil) pirimidin-&-itamino)-5-ciclopropilbenzoico
acido 2-(B-(2-trifluorometilfenil)piridin-2-ilamino)-5-metilbenzoico

acido 2-(B-fenilpiricin-2-ilamino)-5-ciclopropilbenzoico

acido 2-(B-(2-fluorofenil)piridin-2-ilaminon)-5-ciclopropilbenzoico

acido 2-(8-(3,5-difluoropiridin-4-il)piridin-2-ilamino)-&-metilbenzoico

acido 2-(B-(3-ciclopropilcarbamoitfenil)piridin-2-ilamino)-&-meatilbenzoico

acido 2-(6-(2,4-diflucrofenil)piridin-3-ilamino)-5-metilbenzoico

acido 2-(3-(2,5-difluorofenil)piridin-Z-ilaminn)-5-metilbenzoico

acido 2-(3- ("-fluorofenll)plndln-u-lIamlno) A-ciclopropil-2-fluorobenzoic

acido 2-(A-(2,3,B-trifluorofenil)piridin-3-ilaminn)-5-metilbenzoico

acido 2-(B-(3-(&-metil-1,2,4-0xadiazol-2-il)fenil) piriclin-2-ilamino)-5-metilbenzoico
acido 2-(&-metil-6-(pirimidin-5-il)piriclin-3-ilamina)-5-metilbenzoico

acido 2-(5-(2,3-difluorofenil)piridin-2-ilamino)-5-metilbenzoico

acido 2-(A-(&-fluoro-2-metoxifenil)-5-metilpiridin-2-ilamino)-&-metilbenzoico y

acido 2-(3-(4-carbamoilfenil)-5-metilpiridin-2-ilamino)-5-metilbenzoico
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y sus sales y N-O=idos farmacéuticament= aceptables
Son de especial interés:

acido 5-ciclopropil-2-(2-fenilpirimidin-5-ilamino)benzoico

1-6xiclo de 5-(2-carboxi-4-ciclopropilfenilamino)-3-metil-2-fenilpiridina
acido 5-metil-2-(3-(3-(trifluorometilyfenil)piridin-2-ilamino)x=nzoico
acido 2-(5-fluoro-6-fenilpiridin-3-ilamino)-5-metilbenzoico

acido S-ciclopropil-2-(2'-fluora-2,4"-hipiridin-S-ilamino) banzoico

acida 2-(5-cloro-6-fenilpiridin-3-ilamino)-5-matilhenzoico

acido 5-ciclopropil-2-(2-(2-ciclopropilfenil)pirimidin-5-ilamino)benzoico
acido &-ciclopropil-2-(5-fenilpiridin-3-ilamina) benzoico

acido 2-(5-cloro-2-fenilpiridin-3-ilamina)-5-m=tilbenzoico

acido 5-ciclopropil-2-(5,G-difeniIpiridin-3-ilamino)benzoico

acido 5-ciclopropil-2-(2-(2,6-difluorofenil) pirimidin-&-ilamino)hznzoico
acido 2-(2-(3-ciclopropoxifenil)pirimidin-5-ilamino)-5-ciclopropilb=nzoico
acido &-metil-2-(A-morfolinopiridin-3-ilamino)banzoico

acido &-metil-2-(5-metil-6-marfolinopiricin-3-ilamino)benzoico

acido 5-ciclopropil-2-(A-ciclopropil-5-fenilpiridin-3-itamino) benzoico
acido 2-(R-(2-ciclopropilfenil)-5-metilpiridin-3-ilamina)-5-metilbanzoico
acido 2-(B-(2-cianofenil)-5-meatilpiridin-3-ilamino)-&-metilbenzoico
acido 2-(2-(3-clorafenil)pirimidin-5-ilaming)-5-ciclopropillenzoico
acido 5-metil-2-(6-fenil-5-(trifluorometil)piridin-3-ilamino)benzoico
acido &-metil-2-(5-metil-3-(piperidin-1-il)piricin-G-ilamino)benzaico
acido 2-(6-(azepan-1-il)-5-metilpiridin-3-ilaminn)-5-metilbenzoico
acido 2-(2,3'-bipiridin-5-ilamino)-&-ciclopropilbenzoico

acido 2-(3'-clore-2,4"-bipiridin-5-ilamino)-5-metilbenzaico

acido &-metil-2-(3-metil-2, 2'-bipiridin-5-ilamino)benzoico

acido 2-(6-(Z-etoxifenil)-2-metilpiridin-3-ilamino)-5-metilbenzoico
acido 2-(B-(2-matoxifanil)-5-metilpiridin-3-ilamino)-5-metilbenzoico
acido &-metil-2-(5-metil-6-fenilpiridin-2-ilamino)bhenzoico

acido 2-(6-(3-isopropaoxifenil)-5-metilpiridin-3-ilamino)-&-meatilbenzoico
acido 5-ciclopropil-2-(5-metil-6-(3-(trifluorometoxi)fenil)piridin-3-ilamino)benzoiso
acido &-ciclopropil-2-(5-metil-G-fenilpiridin-3-ilamino)benzoico

acido 2-(B-(2-fluorcfznil)-5-metilpiridin-2-ilamino)-5-metilbenzoico
acido &-ciclopropil-2-(8-fenil-5-(trifluorometil)piridin-3-ilamino)benzaico
acido S-ciclopropil-2-(6-(3-meatoyifenil)-&-(trifluorametil)piridin-3-ilamino)benzoico
acido 2-(8-(2-clorofenil)piridin-3-ilamino)-&-ciclopropilbenzoico

acido 2-(2-(2-clorofenil)pirimidin-5-ilamino)-5-cicloprapilbenzoico
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acido 2-(2-(2-clorofenil)pirimidin-S-ilamino)-5-metilbenzoico

acido 2-(6-(2,6-diflucrofenil)piridin-2-ilaminn)-5-metilbenzoico

acido 5-metil-2-(&-metil-G-(3-(pirrolidin-1-carbonil)fenil)piridin-3-ilamino) benzoico
acido 2-(A-(3-(ciclopropilcarbamoil)fenil)-S-metilpiridin-3-ilamino)-&-metilbenzoico,

acido 5-ciclopropil-2-(2-(2-fluorofenil)pirimidin-S-ilamino)benzoico.
y sus sales y N-dxidos farmacéuticamente aceptables

Los compusstos de formula (1) son nusvos, con la aondicién de que cuando G2 represanta un
atoma de hidrégeno o clora, un grupo metexi o butoxi, o junto con R® forma un grupo fenilo,

entonces R' no &s un Atomo de hidrégens o un atoma de cloro,

Asi, la presente invencidn se refiere también a compueastos de fdrmula (1)
RN _G?
/e
hd

1
HN G

R3 N R4
| R
=

R1

en la que, R', R2 R} R R® G y G 2 son tal como se han definido anteriormente, con la
condicién de que cuando G? representa un atonio de hidrdgeno o eclaro, un grupo metoxi o
butoxi, o junto con R® forma un grupo fenilo, entoncas R' no és un atomo de hidrégeno o un
atomo de cloro,

Los compuestos d= férmula gensral (1) se pusden preparar siguiendo =l esquema de sintesis
representado en la figura 1.

RQ
HaN

RQ
OzNjigN / /I\ R
| - 1 Vil HoN
R G1/)\OH )\ | \l
RY o e
vin \ Ik m

X l

R3
H
oy
|
<
R! \RZ R4

X2

Figura 1
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Los compuestos de farmula general (1) se pueden preparar por reaccion de los intermedios

(1), en los que R', R? y R® son como se ha descrits antes y X2 és un atomo de cloro o bromo,

con intermedios (1) &n los que R*, R®, G' y G? son como se ha descrito antas. La reaceion

se puede llevar a cabo 2n atmasfera inerte sobre un catalizador de paladio coma Pd(DAc). o
Tris(dibencilidznacetona)dipaladio(0) (Pda(dba)s), usando un ligando de fosfina como rac-
2, 2%-his(difenilfosfino)- 1, 1'-kinaftilo (EINAP) o Xanthphos, &n prasencia de una base tal como
Cs,C0O;, KGOz 0 NadO'Bu en un disalvente de alto punto de ebullicién tal como tolusnn,
xileno, DMF, agua o dioxano en un intervalo de temperaturas de 30°C a 1680°C durant= 0,5 a
24 horas. La reaccién también ss puede llevar a sabo en un harno de microondas a una

temperatura que varia de 100°C a 160°C durantz 0,5 a 15 horas.

Como alternativa, Ia reaccion puede estar mediada por un catalizador de cobre como una
mezcla de Cu y Cu,0, usando una base como Cs,CO;, KoCQ; 0 Na2O; en un disolvente de
alto punto de shullicidn tal como tolueno, xileno, DMF, agua o dioxano en un intervalo de
temperaturas de 80°C a 160°C durante 0,5 a 24 horas. La reaccidn también se pusde llevar a
cabho en un horno de microondas a una temperatura que varia de 100°C a 160°C durante 0,5

a 15 horas.

Los intermedios de farmula general (lll) se pueden obtener a partir dz los Intermeadios (X) por
reduccidn del grupo nitro usando hidrégeno y un catalizador como PA/C, Pt/C, PtO,, Pd(OH),
0 Ni-Ransy opcionalmentz =n presencia de ZnBrs, en un disolvents como EtOAc, MeOH,

THF o EtOH, a temperatura ambiente durante 1 a 24 horas.

Como alternativa, los intermedios de férmula general (1) también se pusden obtener a partir
de la reaccidn de Intermadios (X1) en los que X' es un atomo de cloro o bramo, con
intermedios (VII) en los que Z es un derivado de acido borénico, un boronato, un
trialquilzstannano o zincato. La reaccién pusde estar mediada en una atmoésfera inzrte por
un catalizador ds paladio comeo Pd(OAc)., Pdx(dba)s, Pd(FPhs),;, PdCl.(PPh;)- o [1,1'-
Bis(difenilfosfino)-farroseno]dicloropaladio(ll)  (PdCl(dppf)DCM), usando un  ligando  de
fosfina como BINAP, triciclshexilfosfina (F(Cy):;) @ Xanthphos cuando sea necesario, en
presencia de una bhase tal como Cs.CO;, KoCO; 0 NaO'Bu en un disolvents de alto punto de
ebullicién tal como toluena, =ileno, DMF, agua, dicxano o THF en un intervalo de
temperaturas de 40°C a 160°C durante 0,5 a 24 horas. La reaccidn también se puede llevar a
cabo &n un horna de microondas en un intervalo de temperaturas de 100°C a 140°C durante
0,5 a 15 horas. En el caso particular de que Z sea un derivado d2 trialquilestannano, se
aflade Cul como catalizador complementario.

Los intermedios d= formula gensral (X) se pueden obtener por la reaccion de los Intermedios
(IX) en los que X' &s un atomo d= cloro o bromo, con intermedios (VII) 2n los que Z &s un
derivado de acido borénico, un haoronato, trialjuilestannann o zincato. La reaccion puede

estar mediada =n una atmésfera inerte por un catalizador dz paladio como Pd(OAc),,
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Pda(dba);, Pd(PPhs)s, PACL(PPhy). o PdCl(dppf), usando un ligando de fosfina como

BINAP, P(Cy): o Xanthphos cuando sea necesario, on presencia de una base tal como
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Cs:C0;, KoCO; o NaO'Bu en un disolvants de alto punto de sbullicién tal como tolueno,
xilzno, DMF, agua, dioxano o THIF &n un intervalo de temperaturas de 40°C a 130°C durant=
0,5 a 24 horas. La reaccidn también se puade llevar a cabo &n un horno de microondas en
un intervalo de temperaturas de 100°C a 180°C durante 0,5 a 15 horas. En =l caso particular
de que Z sesa un derivado de trialquilz=stannano, se afade Cul como catalizador

complementario.

Los Intermedios de formula (X1) estan disponibles de forma comercial o se pueden preparar a
partir de intermedios ds férmula (IX) por reduccion del grupo nitro usando hidrégeno y un
catalizador como Pd/C, Pt/C, PtO;, Pd(QH), o Ni-Raney oprionalmente en presencia de
ZnBr,, &n un disolvanta como EtQAe, MeOH, THF o EtOH a tempsaratura ambients durante 1
a 24 horas.

Los Intermedios de férmula (1X) estan disponibles d2 forma comercial o s& pueden obtener a
partir de los Intermadios de formula (VII). La reaccidn se puede llevar a cabo en presencia
de POCI; o POBI; con la ayuda de PCl; o PBr; en un intervalo de temperaturas de 70°C a

140°C durante 15 minutos a 24 horas.

En el caso particular de que R® sea un grupo seleccionado de cicloalquilo Coy, arilo Ce.io,
haterociclilo C;; o heteroarilo Csz, los intermedios de fédrmula general (lllk) se pueden

obtener siguiendo el esquema de sintesis representado en la figura 2.

R9
HoN
2 [ \N
R® = 6
Rg R4, 62 Z—R R9
OMN A ‘
N 7—g2 0N r Vila ™ HN A
N
= llla |
R4 Br Vil g2 A
r R* L R R4 G2
r —R6 6
Z—R R
Xa Vila b
R4 Z Gz
R8
Xb

Fiqura 2

Los Intermedios (llIb) &n los que R* R® y G? son como se ha descrita antes, se pueden
obtener por reaccion de Intzrmedios (l1la) con intermedios (Vila) =n los qus Z es un derivado
de acido bordnico, aster boronato, un trialquilestannano o zincato. La reaccién pueds astar
mediada en una atmasfera inerts por un catalizador de paladio como Pd(OAc)., Pda(dba)s,
Pd(PPhz)s, PACIL(PPhs). o PdAC(dppf)DCM, usando un ligando de fosfina coma BINAP,
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K.CO; o NaO'Bu en un disolvents de alto punto de ebullicidn tal como tolusno, xileno, DMF,
agua, dioxano o THF en un intervalo de temperaturas de 40°C a 160°C durante 0,5 a 24
horas. La reaccidon también se pusde llevar a cabo en un homo de microondas en un
5 intervalo d= temperaturas de 100°C a 160°C durante 0,5 a 15 horas. En &l caso particular 2n
el que Z es un derivado de trialquilestannano, se afade Cul como catalizador

complementario.

Como alternativa, Ins intermedios de férmula general (llIb) se pusden obtener a partir de
10 intermedios de formula general (Xky) por reduccién del grupo nitro usando hidrégeno y un
catalizador como Pd/C, PY/C, PtO,, Pd(OH). o Ni-Ranzy opcionalmente en prasencia de
ZnBr,, en un disolvente como EtOAS, MeOH, THF o EtOH a temperatura ambiente durants 1

a 24 horas.

18  Los intarmedios de férmula general (Illa) en la que R* y G? son como se han descrito antes
se puedsn obtenef a partir de intermedios de= fédrmula general (Xa) por reduccion del grupo
nitro usando hidrégeno y un catalizador como PA/C, PYC, PtQ,, Pd(OH). o Ni-Raney
opcionalmente 2n prasencia de ZnBr,, =n un disolventz coma EtOAc, MeOH, THF o EtOH a
temperatura ambiente durante 1 a 24 horas.

20
Los intermedios de formula gzneral (Xb) se pueden obtener por reduccion de intermedios de
férmula general (Xa) en la que R* y G2 son como se ha descrito antes con intermeadios (Vila)
en los que Z es un derivade de acido bordnico, éster boronato, trialquilestannano o zincato.
La rzaccién pusde estar madiada en una atmésfera inertz por un catalizador de paladio

25 como Pd(QAc)-, Pd-(dha);, Pd(PPhy)s, PACI:(PFPh;). o PACI(dppf)DCM, usando un ligando
de fosfina como BINAP, P(Cy); o Xanthphos cuando sea necesario, en presencia de una
base tal como Cs,C0;, Ko.CQO; o NaO'Bu en un disclvents de alto punto de ebullicion tal como
tolueno, xileno, DMF, agua, dioxano o THF =n un intervalo de temperaturas de 40°C a 160°C
durant2 0,5 a 24 horas. La reaccién también se pueds llevar a cako en un horno de

20  microondas =n un intervalo de temperaturas de 100°C a 160°C durante 0,5 a 15 horas. En el
caso particular de que Z sea un trialquilestannano, se afade Cul como catalizador

complamentario.

Los intermedios de férmula general (Xa) se pueden obtener por reaccidn de Intermedios

IR
(97}

(IXb) con intermedios (Vi) en los que Z es un derivado de acido hordnico, &ster horonata,
trialguilestannano o zincato. La reaceidn pusde estar mediada 2n una atmasfera inerte por
un catalizador de paladio como Pd(OAc),, Pda(dba),, Pd(PPhs),, PdCI,(PPhs). o
PACI(dppf)DCM, usando un ligando de fosfina cono BINAP, P(Cy); o Xanthphos cuando
sea nacesario, en presencia de una base tal como Cs;CO; KiSO; o NaO'Bu en un

40 disolvente d= alte punto de ebullicién tal como tolueno, «ilena, DMF, agua o diovano o THF
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también se puede llevar a cabo &n un horno de microondas en un intervalo de tamperaturas
cd= 100°C a 130°C durante 0,5 a 15 horas. En el caso particular d= que Z sea un derivado de

trialquilestannano, se anade Cul como catalizador complzmentario.

Los intarmedios de formula genaral (IXb) estan dispeonibles de forma comercial o se puedsn
preparar por un procedimiento analogo al mostracls para los intermedios de férmula (1X) en la

figura 1.

En un procedimiento alternativo, los compusstos de formula general (1) se pueden preparar

siguizndo el 23quema de sintesis mostrado en Ia figura 3.

z—G? —
Xiv vil v
R3
3 9 o NH2
R R e
AN X R ™7
| B ©
R! \/ 4 Grj\G2 v
R2 R
I
Figura 3

Los compuestos de formula general (1) se pu=den preparar por reaccion de intermedios (1V)
&n los que R', R? y R® son como s& ha descrito antes con intermedios (V) en los que R*, R®,
G' y 3% son como sz ha descrito antes y X* representa un atomo ds bromo o yodo o un

derivado de trialquilestannano.

Cuando X* @s un atomo de bromo o yodo, la reaccion pueds estar mediada por un
catalizador de paladio como Pd(OAR). o Pdz(dha);, usando un ligando de fosfina como
EINAP o Xanthphos, en pres=ncia de una base como Cs;C0;, K.CO; o NaO'Bu en un
disolventz de alto punto de ebullicidn tal como tolueno, =ilena, DMF, agua o diowano €n un
intervalo de temperaturas de S0°C a 180°C durante 0,5 a 24 horas. La reaceidn también se
puede llevar a cabo en un horno de microondas en un intervalo de temperaturas de 100°C a
180°C durants 0,5 a 15 horas.

Cuando X* &s un derivado de trialquilestannano, se usa un catalizador hasado en cobra
como Cu(OAc), &n presencia de una base tal como trictilamina, 1,2-lutidina, CsF o fluoruro
de tetra-n-butilamonio (TBAF) en un disolvente como acetonitrilo, toluenn, diclorometano o

THF en un intervalo de temperaturas de 25°C y 90°C.
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Los intermadios de fdrmula general (V) se puaden preparar por réacciéon de Intermeadios
(XIV) &n los que X &s un atomo de bromo o clor, con intermedios (VII) en los que Z &s un
derivacdo de acido borénice, un boronato, trialquilestannano o zincato. La reaccidon pusde
estar mediada =n una atmésfera inerte por un catalizador de paladic como Pid(OAc),,
Pda(dba);, Pd(PPhz)s, PACI(PPhs). o PACL(dppf)DCM, usands un ligande de fosfina como
BINAP, P(Cy); o Xanthphos cuando sea necesario, en presencia de una bhase tal como
Cs,C0;, K.CO; 0 NaO'Bu en un disalvente de alto punto de ebullicidn tal como telueno,
¥ileno, DMF, agua, dioxano o THF en un intervalo de temperaturas de 40°C a 160°C durante
0,5 a 24 horas. La reaccidn también se puede llevar a cabo en un horno de microondas en
un intervalo de temperaturas de 100°C a 160°C durante 0,5 a 15 horas. Cuando Z es a

trialquilestannano, se afiads Cul como catalizador complementario.

En otro procedimizsnto alternativo, los compusstos de férmula general (1) se pueden preparar

siguiendo el esquema de sintesis mostrado en la figura 4.

R Ra RY Gi Br \ R R®
3 H R3 R?

v XV H ’
| > N SN z-g? (N gN
/\/ J\ 5 | |
R3 R? Pj K, S PR AR || RI'\\\/ Ré et -2
X2 HoN N / R2
\ N

Figura 4
Los compuestos de férmula general (1) s= pueden preparar por reaccion de intermedios (V1)
enlos que R R% R® R* R®y G' son como se ha descrito antes y X° es un atomo de cloro o
bi‘omo, con intermedios (VII) en los que G? &s como se ha descrito antes y Z se selecciona
de un derivadae de acido borénico, un boronato, un trialquilestannano y un zincato. La
reaccion pusde estar mediada en una atmdsfera inertz por un catalizador de paladio como
Pa(DAC),, Pia(dba);, Pd(PPh;)s, PACI(PPhs)a o PdClh(dppf)DCM, usando un ligando de
fosfina como BINAP, P(Cy); o Xanthphos cuands s&a necesario, una base como Cs.C0,,
K:CO; 0 NaD'Bu en un disolvente de alto punto de ebullicion tal eomo tolueno, xileno, DMF,
4

n

3]

agua o dioxano o THF en un intervalo de temperaturas de 40°C a 160°C durante 0,5 a

(]

horas. Como alternativa, la reaccién se pueds llevar a cabw en un horno de microondas

un intervalo de temperaturas de 100°C a 1680°C durante 0,5 a 15 horas. Cuande Z es

n
derivado de trialquilzstannane, se afade Cul como catalizador complementario.
Los intermedios de formula general (VI) se pueden obtener por reaccidon de Intermedios (1)

en los que R', P2 R®y X2 son como s& ha descrita antes con intarmedios (XVI) en los que
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atmoésfera inerte por un catalizador de paladio como Pd(QAc): o Pdy(dba)s, usando un
ligando de fosfina como BINAP o Xanthphos, en presencia de una base tal como Cs,CQ;,
K.CQ, o NaO'Bu 2n un disolvente de alto punto de ebullicién tal como toluena, vileno, DMF,
agua o diovano en un intzrvalo de temperaturas de 80°C a 1607C durante 0,5 a 24 horas. La
reaccidn tamhién se puede llevar a cabo en un horna de microondas en un intervalo de
temperaturas ds 100°C a 180°C durant= 0,5 a 15 horas. Como alternativa, la reaccion pusds
estar mediada por un catalizador de cobre como Cu o Cu;O, usando una base como
Cs2C0O;, KoCO; o NaxCQO; en un disolventz de alto punto de ebullicion tal como toluzno,
wilena, DMF, agua o dioxano =n un intervalo de temperaturas de 80°C a 180°C durante 0.5 a
24 horas. La reaccion tamhbién se puede llevar a cabo <n un horno de microondas en un

intervalo de temperaturas de 100°C a 1680°C durant= 0,5 a 15 horas.

Los intermedios de férmula general (V1) tamhién se pueden obtener a partir de la reaccién de
Intermadios (IV) &n los qua R', R? y R® son como se ha descrito antes con intermedios (XV)
en los que R*, Ry G' son como se han descrito antas. La reaccién pusde estar mediada en
una atmésfara inerte por un catalizador de paladio como Pd(QAc), o Pdy(dba); usando un
ligando de fosfina como BINAP o Xanthphas, en presencia de una bhase como Cs:COs,
KoCO; o NaQ'Bu &n un disolvants de alto punto de ebullicién tal como tolueno, xileno, DMF,
agua o dioxano en un intervalo de temperaturas de £0°C a 160°C durante 0,5 a 24 horas. La
reaccion también se pueds llevar a cabo en un horno de misroondas &n un intervalo de

temperaturas de 100*C a 160°C durante 0,5 a 15 horas.

En el caso particular en &l que G? representa un atoma de hidrégeno o un grupo alcoxi, los
Intermadios de férmulas (lllc) y (llld) se puaden preparar siguizndo &l esquema de sintesis

representado en la figura 5

R9
O,N
I\JN\ NSy
7 )
Y GT G e
1Xc
iilc
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intermedios d= férmula general (IXc) usando hidrégeno y un catalizador coma Pd/C, Pt/C,
PtO,, Pd(OH), o Ni-Raney spcionalments &n presencia de ZnBr: o SnCi:.H.0 o Fe-HCl en un
disclvente como EtOA:, MeOH, THF o EtOH, a temperatura ambiente durante 1 a 24 horas.

Por otro lado, los intermedios de fdrmula general (llld) en la que R es un grupo mstilo se
puzden obtener por raduccion de intermedios de fdrmula general (Xd) usando hidrégesno y un
catalizador coma Pd/C, PY/C, PtD;, Pd(OH), o Ni-Raney opcionalmente en presencia de
ZnBr, 0 SnCl,.H,0O o Fe-HCI &n un disolvente como EtQAG.

Los intermedios de formula general (Xd) se puaden obtener a partir del intermedio de férmula

(IXd) calentando en presencia de metanol a 100°C.

Los intermedios de formula general (IXc) y (IXd) estan disponibles de forma comercial o se
pueden preparar por un proceso analogo al que se muestra para los intermedios de formula

(IX) en la Figura 1.

En ol caso particular de que G, es CR®, donde R® s -CF;, los intermedios de farmula general

(IXa) s pueden preparar siguiendo el esquema de sintesis mostrado en la Figura 6.

RO R® R®

v | Q:M ’J““ /—‘j e om I\
Y — 1Y s
R OH S ' R X

'I ' (|3F3

Xl Xl 1Xa

Figura 6

Los intermedios de férmula general (1Xa) se puzden obtener a partir de los Intermedios de
farmula (XH1) en presencia de 2,2-difluoro-2-(fluorasulfonil) acetato de meatilo eén un disolvente

como DMF o tolueno en un intervalo de temperaturas de 40°C a 120°C durante 1 a 45 horas.

Los Intermedios de formula (X1 se pueden obtensr a partir de los Intermedios de férmula
general (XII). La reaccion se puede llevar a cabo =n presencia de POCI; o POBr; con la
ayuda de PCls o PBr; en un intervalo de temperaturas de 70°C a 140°C durante 15 minutos a
24 horas.

En general, los intermedios de farmula (1) y (IV) estan disponibles de faorma comercial. No
obstante, en €l caso particular en el que R' as un grupo ciclopropilo, dicho intermedio se

puede obtener siguiendo &l 2squema de sintasis maostrado en la figura 7.
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Figura 7

Los Intermedios de farmula (lla) y (IVa) se pueden preparar por reaccion de Intermedios

5 (XVIHIY y (XIX) respectivamentz, en los que X°® &s un atomo de bromo o cloro, con el
Intermedio (XVII) en el que Z es un derivade dea acido bordnico o horonato. La reaceidn
puede estar mediada &n una atmdasfera inerte por un catalizador de paladio como Pd(OAL),,
Pd.(dha);, Pd(PPhs)s, PACI(PPh;)~ o PdCl(dppf)DCM, usanda un ligando de fosfina como
BINAP, P(Cy); o Xanthphos cuando sea necesario, una base como 08,00;, K.CO; o

10  NaO'Bu =n un disclvente da alto punto de ebullicidn tal coma talusno, xil2no, DMF, agua,
dioxano o THF en un intervalo de temperaturas de 40°C a 180°C durante 0,5 a 24 horas. La
reaccidon también se pueds llevar a cabo =n un horno de microondas en un intervalo de

temperaturas d= 100°C a 130°C durants 0,5 a 15 horas.

15 En &l caso particular en &l que G? representa un grupo hidroxi, los compuestos de formula

(Id) se pueden preparar siguiendo el esquema reprasentado &n la Figura 8
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Fiqura 8

20
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Los compuestos de formula general (Id) se pueden obtensr a partir de intermadios de
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férmula general (XXIX) por tratamiento con acido triflucroacético a una temperatura entre

25°C y 50°C durante 30 minutos a 24 horas.

n

Los intermeadios de farmula general (XXIX) s= pusden obtznzr a partir de la reaccién de
Intermedios de férmula general (llld) con Intermedios de férmula general (1l). La reaccion
pueds estar mediada en una atmasfera inerte por un catalizador de paladio semo Pd(QAR),,
Pd.(dba),, Pd(PPhz)s, PdCI(PFhy). o [1,1-Bis(difenilfosfino)-ferracens]dicloropaladio(ll)
(PACI(dppf)DCM), usando un liganda de fosfina como BINAP, triciclohexilfosfina (P(Cy);) o
10 Xanthphos cuando sea necesario, en presencia de una basz tal como Cs.CO;, K;CO; o
NaN'Bu en un disolventa dz alto punto de ebullisidn tal como tolugno, ¥ileno, DMF, agua o
dioxano o THF en un intervalo de temperaturas de 40°C a 180°C durante 0,5 a 24 horas. La
reaccion también se pusde llevar a cabo 2n un horno de microondas en un intzrvalo de

temperaturas de 100°C a 180°C durant= 0,5 a 15 horas.

15
Los intermedios de férmula general (llid) se pueden abtener por reduccién d= los Intermedios
de farmula general XXVI) usando hidrégeno y un catalizador como Pd/C, Pt/C, PtO.,
Pd(OH), o Ni-Raney opcionalmente en presencia de ZnBr, o SnCl.H.O o Fe-HCI en un
disolvante como EtDAR, MeOH, THF o EtOH, a temperatura ambiente durante 1 a 24 horas.
20

Los intermadios de férmula general (XXVI) se pueden obtener a partir de la reaccidn de los
intarmeclios de formula general (XXV) con Z-G', &n el que Z es un dsrivado de Acido
bardnico, un baronato, trialquilestannano o zincato. La reaccidn puede estar mediada en una
atmésfera inert= por un catalizador de paladio como Pd(DAc);, Pd.(dba);, Pd(PPh;),,

25 PdCl(PPhz). 0 ['I,1’-Bis(dife.nilfosfino)—ferro«:eno]dicloropaIadio(ll) (PACI(dppf)DCM), usando
un figando de fosfina camo BINAP, triciclohevilfosfina (P(Cy):) ¢ Xanthphos cuando sea
nacesario, en preésencia de una hase tal como Cs,C0;, K:C0O; 0 NaQ'Bu 2n un disolvants de
alto punto de ebullicidn tal coma tolueno, xilzno, DMF, agua o dioxano o THF en un intervalo
d= temperaturas de 40°C a 160°C durant= 0,5 a 24 horas. La reaccion también se puede

20 llevar a cabo en un horno de microondas en un intervalo de temperaturas de 100°C a 160°C
durant= 0,5 a 15 horas. En el caso partticular en el que Z es un derivade de
trialquilestannano, se afade Cul como catalizador complementario. En =l caso particular en
el que Z es un derivado zincato, esto se lleva a cabo in situ  a partir del derivado arilo
correspondiente.

35
Los intermedios de formula general (XXV) se pueden obtener a partir de la reaccidén de los
intermedios de férmula general (XII) con bromuro de bencilo en presencia de una base tal
como Cs;CO;, KCO; 0 AgCO; en un disolvente come tolueno, benceno o DMF a
temperatura de 60°C a 120°C durante 5 a 24 horas.

40
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En procedimiento alternativo, los compuestos de la prasente invencidn de formula (Ib) en la
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que R® 2s un acido carboxilico, s& pueden obtaner tambian siguiendo el esquama de sintesis

mostrado n la figura 9.
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Los compuestos de formula general (1) se pusden preparar por hidrélisis de compuestos de
formula (1a) o (I2), en las que R', R%, R*, R®, G' y G son como se ha descrito antes y R® s
10 un grupo alquilo Cy;. Cuando R® &s un grupn meatilo o &tilo, 82 usa una solucién acuosa da
hidrdxido sddico o de litio en un disolvente como etanal o THF en un intervalo de
ternperaturas de 20°C y 70°C durante 1 a 1f horas. Cuanda R® ¢s un grupo ferc-butilo, la
hidrélisis del cormpuessto de férmula (I0) puade gjecutarse en condiciones acidas usando
acido trifluoroacético o cloruro de hidrdgena en un disalvente como diclorometano, THF o

dioxano en un intervalo de temperaturas de 20°C a %0°C durante 30 minutos a 13 horas.

-_—
5

Los compuestos de farmula general (Ia) se pueden obtener por reaccién del Intermedio (lic)
en & qua X2 es como se ha descrity antes, con el Intermedio (lIl) siguiendo &l mismo
procedimiento representado en la Figura 1 para obtenar compuestos de formula (1) a partir de

20 los Intermedios (i) y (HI).

Como alternativa, los compueastos de formula general (1a) también se pueden obtener por la

.z

reaccion del intermedio (IVe) con el intermedio (V) siguiendo el misma procadimiento



JOX

representado en la Figura 3 para obtzner compuestos de formula (1) a partir de intermadios
(IV) y (V).
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Los Intermedios de= fdrmula (llc) y (IVe) se pueden obtsner a partir del Intermedio (1) y (IVD),
5 respectivamente en presencia de un acido como HCl o H.SO; &n un disolvente como
meatanol, etanol o dioxana en un intervalo de temperaturas de 25°C a 110°C durantz 1 a 48

horas.

Los compuestos de férmula general (Ic) se pusden obtener por reaccion del Intermedio (1VF)
10 con &l Intermedio (V), siguiendo el mismo procedimiento representado =n la Figura 3 para

obtener compuestos de farmula (1) a partir de los Intermedios (IV) y (V).

Los intermadios de farmula general (IVf) se pueden obtenzr a partir de los Intermedios (IVe)
en presencia de NaBH; en un disolventz como metanol o etanol en un intervalo de

15 temperaturas entre 0°C y temperatura ambiznte.

Los intermedios de formula general (IVe) s= pueden obtener a partir del Intermedio (IVd) en

presencia de carbonato de di-terc-butily o 1,1-diterc-butoxi-N,N-dimeatiimetanamina en un

disolvente como etanol, telueno, diclorometanc o DMF en un intzrvalo de temperaturas entre
20 25°%C y 100°C durante 2 a 24 horas.

Los intermedios de férmula general (IVd) se pueden obtensr a partir de los Intermedios de
férmula general (IVh) en prasencia de acido triflucroacético o anhidrido trifluorcacético en un
intervalo de temperaturas de 25°C a 70°C durante 1 a 24 horas.

25
En el caso particular de que R' es —CF;, los Intermedios de férmula general (IVe) se pusden

obtener siguiendo 2f esquema de sintesis mostrado =n la Figura 10.
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Figura 10

2 Los intermedios de féormula general (IVQ) se puzden abtener a partir de los Intermedios de
formula (XXIl) en prasencia de un acido inorganico como HCI o H.SO,4 en un disolvente
aleohol como etanel o metanol &n un intervalo de temperaturas de 70°C a 120°C durante S a
24 horas.

25 Les intermedios de fArmula general (XXI1) se pusden obtensr a partir de los Intermedios de

féormula general (XXI). La reaccién se pusde llevar a cabo en presencia de n-butil litio y
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trimatil=tilzndiamina y haciendo borbotear CO, durante 0,5 a 3 horas, en un disolventz como

éter etilico o THF en un intervalo de temperaturas de -78°C a -40°.

Los intermedios de farmula general (XXI) se pueden obtener a partir de Ios Intzrmedios de
férmula general (XX). La reaccién s= puede llevar a cabo en presencia de carbonatoe de di-

terc-butilo y sclucidn acuosa d= MaOH a temperatura ambiente durante & a 48 horas.

En &l casn particular &n =l que R® &s un grupo tetrazolilo, los compuestos de formula (le) se

pusden obtener siguiznds el esquema de sintesis mostrado =n la Figura 11.

Figura 11

Los compuestos de férmula general (12) se pusden obitener a partir de 1os Intermedios de
férmula general (XXV). La reaccidn se pueds llzvar a cabo en prasencia de N;SnMe; o azida
de sodio con NH,CI o Bu;SnCl en un disalvents de alto punto de ebullicién como DMF o

rileno en un intervalo de tempearaturas de 100°C a 150°C durante 20 a 120 horas.

Los intermedlios de formula general (XXXV) se pusden obtener a partir de la reaceién de los
intermeclios de farmula general (XX, en los que RY, R? y X? son como se ha descrito antes,
con intermedios () siguiendo el procedimiento representadoe en la Figura 1 para obtener
compuestos de férmula general (1) a partir de Intermedios (1) y (). Coma alternativa, los

intermedios de férmula genesral XXXV) se puedsn obtener a partir de la reaccidn de2 los

Jintermedics de farmula general (XXIV), &n la que R'y R? son como se ha descrito antes, con

intermedios (V) siguiendo el procedimiento representado en la Figura 3 para obtener

compuestos de férmula (1) a partir de Intermedios (V) y (IV).

Los intermedios de férmula general (VIl) en la que Z y G? son como s& ha descrito antas

estan disponibles de forma comearcial. No obstants, en el caso particular en el que G2 &s un
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grupo ciclapropoxifenile, dicho intermedic &2 puede obtener siguiendo 21 esquema de
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sintesis representado en la figura 12.
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El Intermeadio (VIIb) se pusde obtenar a partir de 1-broma-2-ciclopropoxibenceno (XXVII) an
presencia de 4,4,4' 4" 55 8 &-octametil-2,2'-bi(1,2,2-dioxaborolano), PdCLdAppf.DCM y una
base como KACO en un disolvente de alto punto de ebullicidn tal como DMF o DMS3O en un
intsrvalo d= temperaturas de 120°C y 130°C durante 4& minutos a 24 horas. Como

10 alternativa, la reaccién se puede llevar a cabo en un horno de microondas.

- Se puade obtener 1-bromo-3-ciclopropoxibencenno (XXVIIN) a partir de 2-bromofenol (XXXIII)

y bromociclopraopano (XXVI) =n presencia de una base tal como Cs:CQ; o K.COQ; en un

disolvent2 dz= alto punto de ebullicién tal como DMF o0 DMSO en un intervalo de temperaturas

15  de 130°C a 120%C durante 8 a 24 horas. Como alternativa, la reaccidon se pusds llevar a cabo
&n un horno de microondas.

En &l caso particular en &l que G2 &s un grupe —NR?R®, las compuestos de férmula (If) se

puedan obtener siguiends el esquema de sintesis mostrado en la Figura 13 a partir de la

reaccion de Intermedios de formula general (VI), en la que X° es un atomo de bromo &

20 Intermedios de férmula gensral (XXX).
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Fiqura 13

25 La reaccion puede estar mediada en una atmésfara inerte por un catalizador de paladio
como  Pd(OAR),,  Pds(dba);, Pd(PPhy):;, PdCl(PPh.)~. o [1,1-Bis(difenilfosfino)- .
ferrocena]dicloropaladio(il)  (PdCl(dppf)DCM), usando  clorurn de 1,3-bis(2,5-
diisopropilfeniliimidazolio, en presencia de una bass tal como CsC0O;, K:CO; o NaO'Bu en
un disclvente de alto punto de ebullicién tal como tolusno, xileno, DMF, agua o dioxano o

30 THF &n un intervalo de tamperaturas de 40°C a 160°C durantz 0,5 a 24 horas. La reaccidn
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tambien se puede llzvar a cabo en un horno de microondas =n un intervalo de temperaturas
de 100°C a 180°C durant= 0,5 a 15 horas.

En &l caso particular en el que G'-G? es un grupo tetrahidroquinolinilamine, los compuestos
5 de formula (Ik) s= pusden preparar por reduccién de compuestos de férmula general (1) en la
que G'-G? &s un grupo quinolinilamino (lj) usande hidrégenc y un catalizador como Pd/C,
Pt/C, PtQ,, PA(OH). o Ni-Raney opcionalmente &n presenc:ia de ZnBr; 0 SnCl;.H.O o Fe-HCI
en un disolvants como acide triflucrcacético, acido acético, EtOAc, MeOH, THF o EtOH, a

temperatura amhbiente durante 1 a 24 horas come se musstra en la Figura 14.
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Figura 14
En &l caso particular de compusstos de formula general (Ih) y (1), éstos se pueden obtener a
partir de Intermedios de formula general XX1a) y (XXIb), respectivaments como se muestra
en la Figura 15. '
RS Cl
R o
R'I
v XXXVl XXXV' XXIa 1 XXIb
R® ., Ph R® 4
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I - cl
15 g
Figura 15

La rzaceidén de compusstos de férmula (Ih) v (19) 3= puede llevar a cabo por reaccién de u

acido fenil bordnico =n atmasfera inerte por un catalizador de paladio 2omo Pd(QAc),,
20 Pda(dba);, Pd(PFhs)s, PdCI(PPha). o [1,1 '-Bis(ciifeniIfosﬁno)-ferr-:u:eno]dic;loropaladio(lI)
(PACL(dppf)DCM), usando un liganda de fosfina como BINAP, tricicloherxilfosfina (F(Cy);) o
Xanthphos cuando sea necesario, 2n présencia de una base tal comoe Cs:CO;, K.CO; o
NaO'Bu en un disolvente de alto punte de ebullicidon tal como tolueno, ¥ileno, DMF, agua o
dioxano o THF en un intzrvalo de temperaturas de 40°C a 120°C durante 0,5 a 24 horas. La
25  reaccidn también s2 pueds llevar a cabo en un horno de microondas €n un intervalo de

temperaturas de 100°C a 160°C durant= 0,5 a 15 horas.
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Los intermedios de férmula general (XX1a) y (XXIix) se pusdan obtener a partir del Intermeadio
de formula general (XXXVI) por tratamiento con POBr; en diclorometano a reflujo durante 2 a
2 horas. Los intarmedios de férmula gensral (XXIV) s2 pusden obtener a partir dc la reanciéon
de Intermadios de formula general (IV) e Intermedios de formula general (XXXVII). La
reaccion pusde estar mediada por un catalizador de paladio como Pd(OAc). o Pda(dba),,
usando un ligando de fosfina como BINAP o xanthphos, en presencia de una bass tal como
Cs,CO:, K:CO; o NaQ'Bu en un disolvente de alto punto de ebullicién tal como tolusno,
¥ileno, DMF, agua o dicxano en un intervale de temperaturas de 30°C a 160°C durantz 0,5 a
24 horas. La reaccién también se puede llevar a cabo en un horno <= microondas &n un
intervalo ce temperaturas de 100°C a 160°C durant= 0,5 a 15 horas.

Los compuestos de férmulas (1), (1V), (VI), (Vlla), (VIT), (XN1), (IXb), (XIV), (XV), (XVI), (XVII),
(XVII, (XIX), (XX), (lIb), (IVb), (XXI), (XXIV), (XXV), (XXVI), (XXVIT), XX, y (XXXVID)
estan disponibles de forma comercial o se pueden obtener siguisndo procedimientos de

sintesis convencionales ya conocidos =n la técnica.

La sintesis d2 los compuastos de la invencién y de los intermeadios para usar en la misma se
ilustran por los siguientes Ejemplos (1 a 118) incluyendo los Ejemplos de Preparacion

(Intermedios 1 a 74) que no limitan el alcance de la invencidn en modao algunao.

Los Espectros de Resonanaia Magnética Nuslear de "H se registraron en un espectrdmeatro
Varian Mercury 200. Los Espectros de Masas d= Baja Resolucion (m/z) sz rzgistraron en un
espactrometro de masas Micromass ZMD  usando ionizacién ESI. Las separaciones
cromatograficas s& obtuvieron usando un sistema Waters 2690 equipado con una columna
Symmetry C18 (2,1 » 10 mm, 3,5 mM). La fase mdvil era acido férmico (0,4 ml), amoniaco
(0,1 ml), metanol (500 ml) y acetonitrila (500 ml) (B) y acido féormico (0,43 ml), amoniaco
(0,115 mil) y agua (1000 mli) (A): inicialmente 0,5 min con 0% d= B, luggo dssde 0% a 95%: de
B an 6,5 min, y luego 1 min con 95% de B. El tiempo de reequilibrado entre dos inyecciones
fue de 1 minuto. El caudal fue de 0,4 mi/min. El volumen de inyeccion fus de & microlitos. Los

cromatagramas obtznidos por deteccién con dindas en linea se racogieron a 210 nM.

EJEMPLOS DE PREPARACION

Sintesis de Intermedios

Intermedio 1

6-Fenil-5-(trifluorometil)piridin-3-amina

A. 2-Cloro-3-yodo-5-nitropiridina

Se calenté una mezcla die 2-yodo-S-nitropiridin-2-ol (37,60 mmol, 10 g), POCI; (25,47 mmol,

7,94 ml) y PCl; (42,87 mmol, 10,2 g) a 140°C durant= 45 minutos en atmésfera de argon. La
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mezcla s2 anfrié a tempsratura amhbiente, se vartid lentamente sobre agua helada y se
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extrajo con diclorometanc. La fase organica se lavd con agua, solucién acuosa de NaHCO; y
salmuera. El disolvente s& evapord y la mezcla bruta se purificd por cromatografia sobre

SiQ; eluyendo con mezclas de hexano/DCM proporcionando 7,22 g (rendimisnto de 699%) del

(%]

producto esperado.
RMN de 'H (300 MHz, CDCl;) 5 ppm: 8,90 (s, 1H), 9,19 (s, 1H).

B. 2-Cloro-5-nitro-3-(triflucremedil)piridina

En un tubo schlenck, se calentd a 70°C durante 2 horas en atmdsfera de argon una mezcla
10 de 2-clora-3-yodo-5-nitropiridina (17,53 mmal, 5,00 g), 2,2-difluoro-2-(fluorosulfonil)acetato de

metilo (2,79 mmol, 1,12 ml) y Cul (2,54 mmol, 0,5 3) en DMF (20 mi). Se& afadid 2,2-difluoro-

2-(flunrosulfonil)acetato de metilo (4,40 mmol, 0,8 ml) y la mazcla se calentd a 70°C durante

16 horas. El disolvente s= evapord y la mezcla bruta se &xtrajo entre acatato de etilo y agua.

La mezcla bruta se purificd por cromatografia sobre SiO, eluyendo con mezclas de
15 hexano/DCM proparcionande 1,19 g (rendimiento de 30%) del producto esperado.

RMN d= "H (300 MHz, CDCLy) & ppm: 3,62 (s, 1H), 9,41 (s, 1H).

C. B-Cloro-5-(trifluorometilpiriclin-3-amina

Se agité durante 20 horas en atmdsfera de hidrégeno una mezcla de 2-cloro-5-nitro-3-
20  (trifluorometilpiridina (5,25 mmol, 1,19 q), ZnBr; (1,05 mmal, 0,200 1) v Pt al 5% (C) (1,55
mmal, 0,31 g) en acetato d= etilo (50 ml). El catalizadar se separd por filtracion y el sélida se
lavé con etanol caliente. El disolvents se evaparé proporcionando el praductd esperado (0,95
g, rendimiento 92%).
RMN de "H (300 MHz, DM30-dg) & ppm: 5,59 (s ancho, 1H), 7,37 (s, 1H), 7,92 (s,
25 1H).

D. N-(5-brome-3-(triflugrometiD piridin-2-ilacetamida

Se calentd a 100°C durante la noche en un tubo cerradoe una mezcla de B-cloro-5-
(triflucrometil)piridin-2-amina (2,95 mmol, 0,53 g) y HBr al 30% en acido actizo (3 ml). La
20  mezcla bruta sz vertid en hislo-agua, se ajustd =l pH a con NaOH acuaso 2N y se extrajo con
CHCl,.
El disolvents se eliminé a prasién raducida proporcionando 0,680 g (82% de rendimi=nto) del-
producto esperado.
ESI/MS (m/e, %:): 251,23 (100,0%), 283,96 (97,395).
35

E. N-(6-fenil-5-(trifluorometilpiridin-3-iDac=tamida

En un tubo schlenck, se calentd a 110°C durante la noche, en atmdsfera de argon, una
mezcla de N-(&-bromo-2-(trifluoromstil)piridin-2-iacetamida (2,40 mmol, 0,630 g), acido

fenilborénico (2,22 mmoel, 0,202 g), carbonato de cesio (8,57 mmol, 2,228 3) vy

40 PdClhdppf.CHClL (0,24 mmol, 0,194 g) en dicxano / agua 3:1 (20 ml). El disolvente se
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evapord y la mezcla bruta se purificd sobre SiO, eluyendo con mezclas d= CH.CI,/ M=OH
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proporcionando 0,472 g (71% de rendimiento) del compuesto esperado.
ESI/MS (m/e, %): 220 (100,0%

F. B-Fenil-5-(trifluorometil)piridin-3-amina

A una solucién de N-(E-fenil-5-(trifluorometil)piridin-3-il)acetamida (1,58 mmol, 0,230 g) en
etanal (8 ml) se anadid NaOH acuaso 2N (5 ml). La mezcla se calentd a 110°C durante 3
horas. El disolvente se elimin, &l pH se ajustd a 3 y se axtrajo con CHCI;. El disolvente se
elimind proparcionande 0,294 g (92% de rendimiznto) del producto esperaco.

ESI/MS (m/e, %): 235 (100,0%).

Intermedio 2

HoN \ /

A. 3-Metil-5-nitro-2-fenilpiridina

En un tubo schlenck, se salentd a 100°C durantz 14 horas, en atmésfzra d= argon una
mezcla de 2-bromo-3-metil-5-nitropiridina (4,6 mmal, 1,0 g), acido fenilborénico (4,6 mmal,
0,530 g), PAClydppf. DCM (0,47 mmal, 0,4 g), Cs,C0; (13,8 mmol, 4,5 g) en una mezcla 4:1
de dio=ano/agua (18 ml). El disolvente se evapord y la mezcla bruta se extrajo entre agua y
acetato de etilo. El residuo sélido s= purificd por cromatografia sobre SiO, eluyende con
mezclas de hezxano/acetato da =tilo proporcionando 3-metil-5-nitro-2-fenilpiridina (0,95 g,
rendimiento 97%) come producto mayeritario. |
ESI/MS (m/e, %): 215 [(M+1)", 100].

B. 5-Metil-8-fenilpiridin-3-amina

Se agitd durante 16 horas en atmaésfera de hidrdgeno una mezcla de 3-metil-5-nitro-2-
fenilpiridina (4,43 mmol, 0,95 ) y Pd/C 10% (0,1 g) en etanol (40 ml). El catalizador se
separd por filtracion y el sdlido s& lavd concienzudamente con stanol caliente. El filtrado se
evapord y el producto brute se purificd por cromatografia sobre SiO; eluyendo con mezclas
de DCM/metanol propormonandu 0,85 g (rendimiento &0%) del producto esperado.

RMN de "H (200 MHz, CDCI) & ppm: 2,29 (s, 3H), 3,90 (m, 1H), 7,30- 7,50 (m, &H),

8,04 (m, 1H).

ESI/MS (m/e, %): 185 [(M+1)", 100].

Intermedio 3
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6-Metoxi-5-fenilpiridin-3-amina
A. 5-Nitro-3-fenilpiridin-2-ol

En un tubo schlenck, se calentd a 100°C durante 4 horas, en atmésfera de argon una mezcla
e S-yodo-S-nitropiridin-2-ol (7,52 mmol, 2 g), acido fznilborénice (2,26 mmal, 1,01 g),
PaCldppf.DCM (0,75 mmol, 0,3 g), Cs,CO; (22,56 mmol, 7,4 g) en una mezcla 4.1 de
diovano/agua (26 ml). El disolvente se esvapord y la mezcla bruta se extrajo entre agua y
acetato de etilo. La fase organica se evapord y el productn bruto se suspendié en metanol
proporcionandn un salido que se separé por filtracion y se secd a vacio durante 1a noche
proporcionando 1,2 g (V4% de rendimiento) del producto esperada,
RMN d& "H (200 MHz, CDCL) & ppm: 7,31 - 7,584 (m, 3H), 7,61 - 7,768 (m, 2H), 3,73
(d, 1H), 8,44 (s, 1H).
ESIMS (m/e, %): 215 [(M-1)", 100].

B. 2-Bromo-5-nitro-3-fenilpiridina

Se calentd a 120°C durante 3,5 horas una mezcla de 5-nitro-3-fenilpiridin-Z-ol (4,32 mmol, 1
a), POBr; (4,74 mmol, 0,45 ml) y PBr; (4,71 mmal, 1,4 3). La mezcla bruta se vertid en una
mezcla de hielo y agua y se extrajo con DCM. La fase organica s= secd Y se evapord
proporcionandsn 0,3 g (rendimiento 62%) del producto esperado.
RMN de 'H (200 MHz, CDCL;) & ppm: 7,28 - 7,81 (m, 5H), 8,39 (d, J=2,20 Hz, 1H),
9,19 (d, J=2,20 Hz, 1H).

C. 2-Metoxi-5-nitro-3-fenilpiridina

Se calentd a 100°C durante 30 minutas en un mic:roondas, en atmésfera ds argon una
mezcla de 2-bromo-&-nitro-3-fenilpiridina (0,72 mmol, 0,2 3), 2-ciclopropil-4 4,u,g -tatrametil-
1,2,2-dioxabarolano (0,53 mmol, 0,13 ml), Pd(PFh:). (0,04 mmol, 0,05 g), K.CO; (2 mmol,
0,23 g) en una mezcla 4:1 de tolueno/metanal (10 ml). El disolvente se evapord y la mazcla
bruta se extrajo entre agua y acetato de etilo. El rasidue sélido € purifico por cromatografia
sobra Si0; zluyendo con mezclas de hexano/acetato de etilo proporcionando 2-metowi-5-
nitro-2-fenilpiridina (0,1 g, rendimiento 55%) d= un products inesperado.
RMN de "H (300 MHz, CDCls) & ppm: 4,11 (s, 3H) 7,41 - 7,84 (m, ZH) 7,54 - 7,64
(m, 2H) 8,41 (d, J=2,75 Hz, 1H) 9,07 (d, J=2,75 Hz, 1H).

D. 6-Metoxi-5-fenilpiridin-3-amina

Se agitd durant= 16 horas en atmésfera de hidrdgene una mezcla de 2-metoni-5-nitro-3-
fenilpiridina (0,43 mmol, 0,1 g) y Pd/C 10% (0,14 mmol, 0,015 3) =n etancl (2 ml). El
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catalizadlor s& separé por filtracién y &l sélido se lavé concienzudamentes con etanol caliente.
El filtrado se evaporéd proparcionande 0,035 g (92% de rendimiento) d=| producto esperado.
ESI/MS (m/e, %): 201 [(M+1)*, 100].

Intermedio 4

A. 2-Cloro-3-yodo-5-nitropiridina

Se calentd a 140°C durante 1h, sn atmésfera de argon una mezcla de S-yodo-5-nitropiricin-2-
ol (37,5 mmol, 10 g), POCI; (26,47 mmol, 7,24 ml) y PClg (42,87 mmal, 10,2 g). La mezcla
bruta se vertid en una mezcla de hizlo y agua y s2 extrajo con DCM. El residuo sdlido se
purificd por cromategrafia sobre SiO. eluyendo con mezclas de herano/dicloromatano

proporcionando  2-cloro-3-yodo-5-nitropiridina (7,32 g, rendimiento 69% del producto

esperado).
RMN de "H (300 MHz, CDCly) & ppm: 8,61 (d, /=2,47 Hz, 1H) 9,19 (d, J=2,47 Hz,
1H).

B. 2-Cloro-5-nitro-3-fenilpiridina

En un tubo schienck, se calentd a 120°C durante 4 horas, =n atmoésfera de argon una mezcla
de 2-cloro-3-yodo-5-nitropiridina (1,76 mmol, 0,5 g), acido fenilbordnico (1,94 mmol, 0,24 3),
PdCLdppf.DCM (0,12 mmol, 0,1 3), Cs.CO; (5,22 mmol, 1,7 9) en una mezcla 4.1 de
dio=ano/agua (6,5 ml). El disolvente se evapord y la mezcla bruta se extrajo entre agua y
acetato de etilo. El residuo sélido se purificd por cromatografia sobre SiQ; eluyendo con
mezclas de hexano/dicloromatanc proporzionands  2-cloro-Z-nitro-3-fenilpinidina (0,23 g,
rendimiento 55% del producto esperada).

RMN de 'H (300 MHz, CDCL:) & ppm: 7,368 - 7,87 (m, 5H) 3,47 (d, J=2,75 Hz, 1H)

9,23 (d, J=2,75 Hz, 1H).

C. 5-Fenilpiridin-3-amina

Se agitd durant= 24 horas en atmdsfera de hidrégeno una mezcla de 2-cloro-&-nitro-3-
fenilpiridina (0,43 mmol, 0,1 g), KOA: (0,43 mmol, 0,042 q) y Pd/C 10°% (0,02 g) &n etanol (4
ml). El catalizador s& separé por filtracion y el sélido se lavé concienzudaments con etanol
caliente. El residuo sédlide se purificd por cromatagrafia sobre SiQ; eluyendo con me:clas de
diclorometano/metanol proporcionande 5-fenilpiridin-Z-amina (0,05 g, rendimiento 69%, del
producto esperado).

RMN d& 'H (300 MHz, CDCL:) & ppm: 7,15 - 7,23 (m, 1H), 7,27 - 7,51 (m, &H), 7,52 -

7,85 (m, 2 H), 3,09 (d, 1H), &,27 (d, 1H).
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ESIMS (m/e, %): 171 [(M+1)*, 100].

Intermedio 5

5,6-difenilpiridin-3-amina
A. 3-Bromo-5-nitropiridin-2-ol

A una solucion de S-nitropiridin-2-ol (0,08 mol, 8,5 g) en 400 ml de agua a 40°, se aifadieron
3,7 ml de Br.. La mezcla se agité a 40°C durantz 2,5h y Iu~go s agitd a temperatura
ambiente durants la noche. El sdlido formado se separd por filtracién, se lavd con agua y se
secd a vacio durants la noche proporcionande 12,5 g (93% de rendimizsnto) del producto
esperado.

RMN de "H (300 MHz, DMSO-dg) 5 ppm: 2,67 (d, 1H) 8,74 (s, 2H).

B. 2. 3-Dibromo-5-nitropiridina

Se obtuvo (2,23 g, rendimiznto S7°%) siguisndo <l procedimiento descrito en el Intermedio 2
(stapa B), parti=ndo de 3-hromo-5-nitropiridin-2-ol (9,1,, mmol, 2 g).
RMN de "H (300 MHz, CDCl) 5 ppn: 3,48 - 8,84 (M, 1 H) 8,64 -9.21 (m, 1 H)
ESIMS (m/e, %): 267 [(M-1), 100].

C. 5-Nitro-2, 3-difenilpiridina

Se abtuvo como un producto minoritario (0,2 g) siguizndo el prorc-rllmlent descrito en el

Intermedio 2 (etapa A), partiendo de 2, 3-dibroma-E-nitropiridina (3,55 mmol, 1 g).
RMN de 'H (300 MHz, CDCL) & ppra: 7,03 - 7,35 (m, 10H), 9,582 (4, J=2,47 Hz, 1H),
9,49 (d, J=2,47 Hz, 1H).
ESI/MS (m/e, %): 277 [(M+1)", 100].

D. 5 6-Difenilpiridin-3-amina

Se agitd durante 16 horas en atmdsfera de hidrégeno una mezcla de S-nitro-2,3-
difenilpiridina (0,74 mmol, 0,21 g) y Pd/C 10%: (0,02 g) =n mstanol (5 mi). El catalizador s2
separd por filtracién y se lavd el salido concienzudamente con metanal. El residuo sélide se
purificd por cromatografia sobre SiO; eluyendo con mezclas de hexano/acetato de etilo
proporcionande 0,14 g (749% de rendimiento) del producto esperado.

RMN de "H (300 MHz, CDCL;) & ppm: 3,79 (s, 2H), 7,04 (d, J=2,75 Hz, H), 7,11 -

7,26 (m, 10H), 2,20 (d, J=2,75 Hz, 1H):
ESI/MS (m/e, %): 247 [(M+1)", 100].

Intermedio 6



(4]

10

15

30

-38-

ANy

6-ciclopropil-5-fenilpiridin-3-amina
A. 2-Ciclopropil-5-nitro-3-fenilpiridina

En un tubo schlenck, se calentd a 100°C durant= 13 horas, =n atmésfera d= argon una
mezcla de 2-cloro-5-nitro-2-fenilpiridina (descrita en el Intermeadio 3 (etapa B)) (1,43 mmol,
04 g), 2-ciclopropil-d,4,5 5-tetrametil-1,2,2-dioxaboralanc (1,54 mmaol, 0,29 ml),
PdCldppf.DCM (0,14 mmol, 0,12 g), Cs,CO; (4,3 mmal, 1,4 g) en una mezcla 4.1 de
dioxano/agua (68,5 ml). El disolvente se evapord y la mezcla bruta se extrajo entre agua y
acetato de etilo. El residun sélido se purificd por cromatografia sobre SiO. eluyendo con
mezclas de haxano/acetato de etilo proporcionando Z-ciclopropil-5-nitro-3-fenilpiridina (0,06
g, 17% de rendimiento del producto esperada).

RMN de 'H (300 MHz, CDCL;) & ppm: 0,45 - 0,55 (m, 2ZH), 0,56 - 0,70 (m, 2H), 2,10 -

2,30 (m, 1H), 7,42 - 7,87 (m, 5H), 8,28 - 8,30 (m, 1H), 9,21 - ©.24 (m, 1H).

ESI/MS (m/e, %): 241 [(M+1)", 100].

B. 6-Ciclopropil-5-fenilpiridin-3-amina

Se calentd a 20°C durante 1 hora una mezcla de 2-ciclopropil-Z-nitro-3-fenilpiridina (0,25
mmol, 0,08 g) y SnCl..H.0 (0,89 mmol, 0,2 g) =n etanol (2 ml). El disolvente se evapord y el
residuo bruto se disolvié en agua. La solucién se neutralizé con solucidn acuosa BN de
NaOH y se evtrajo con dicloromstanc. El residuo sélida se purificd por cromatografia sobre
Si0; eluyenda con mezclas de  diclorometano/imetanol  proporcionande  B-ciclopropil-5-
fenilpiridin-2-amina (0,03 g, §7% de rendimiento del producto esperado).

RMN de "H (200 MH=, CDCLL) S ppm: 0,81 - 0,92 (m, 2H), 0,39 - 1,10 (m, 2H), 1,75 -

2,12 (m, 1H), 2,6@ (s, 2H), 8,57 (d, J=2,75 Hz, 1H), 7,31 - 7,67 (m, &H), 7,78 - 8,15

(m, J=2,75 Hz, 1H).

ESI/MS (m/e, %): 211 [(M+1)", 100].

Intermedio 7 (procedimiento 1)

6-(3-Metoxifenil)-5-fenilpiridin-3-amina

A. 3-bromo-2-(3-metoxifenil)-&-nitropiridina
Se obtuvo (1,15 g, 39% de rendimiento) siguiendo el procedimiento descrito en &l Intarmedio
2 (etapa A) partiendo de 2,3-dibromo-5-nitropiridina (descrita como Intermedio 5 (stapa B)

(9,33 mmol, 2,630 g) y acido 3-metoxifenilborénico (9,33 mmol, 1,42 g).

BENS
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ESIMS (m/e, %): 309 [(M+1)", 100], 311 [(M+1)", 80]

2-(3-Metoxifenil)-5-nitro-3-fenilpiridina
Se obtuvo (0,257 g, 7% d2 rendimiento) siguiendo &l procedimiento descrito en el
Intermedio 2 (etapa A) partiende de 3-bromo-2-(2-meto-ifenil)-5-nitropiridina (0,97 mmol,

0,300 g) y acido fenilzorénico (1,07 mmol, 0,130 g).
ESI/MS (m/e, %): 307 [(M+1)", 100].

C. B-(3-Metoxifenil)-5-fenilpiridin-3-amina

Se obtuvo (0,120 g, 39% de rendimiento) siguiendo el procedimiente descrito en el
Intermedio & (etapa D) partiendo de 2-(3-metoxifenil)-5-nitro-S-fanilpiridina (0,84 mmol, 0,257
9).
RMN de "H (2300 MHz, DMS0Q-dg) 5 ppm: 3,60 (s, 2H), 3,73-6,76 (m, 1H), 3,30-3,33
(m, 1H), 6,25-3,28 (m, 1H), 7,07-7,12 (m, 1H), 7,17-7,20 (m, _'H) T,28-7,29 (m, 3H),
5,15-2,20 (m, 1H).
ESIMS (m/e, %): 277 [(M+1)*, 100].

Intermedio 7 (procedimiento 2)
OMe

\_/

Ph
6-(3-Metoxifenil)-5-fenilpiridin-3-amina
A 2, 3-dibromo-5-nitropiridina

Se calenté a 120°C durante 3,5h una mezcla de 3-hromo-&-nitropiridin-2-ol, POBr; y PBr;. La
mezcla bruta se vertidé en una mezcla de hielo y agua y s2 extrajo con DCM. La mez:cla bruta

S

[11]

purificd por cromatografia ultrarrapida sobre  SiQ,  eluysndo con mezclas  de
herano/acetato de etilo proporcionando 2,62 g (rendimiento 73%) del producto esperado.
& RMN d& "H (200 MHz, DMSO-d): 8,95 (s, 1H), ©,13 (s, 1H)

B. 3-Broma-2-(3-metoxifenil)-S-nitropiridina
Se obtuve (1,15 g, rendinmiiento 46%) siguienda el procadimiento descrito en &l Intermedio 27,
partiendo de 2, 2-dibrome-S-nitropiridina (9,32 mmal, 2,33 g), acido 3-metoxifenilborénico
(9,32 mmal, 1,42 g).
5 RMN de 'H (300 MHz, DMSO-ds): 2,50 (s, 2H), 7,09-7,12 (d, 1H), 7,21-7,28 (m,
2H), 7,42-7.47 (t, 1H), 8,95 (s, 1H), 9,40 (s, 1H). -
ESIMS (m/e, Sa): 309 [(M+1)", 100], STI[(M+1)", 23).

C.  2-(3-Metorxifenil)-5-nitro-3-fenilpiridina
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Se obtuvo (0,258 g, rendimiento 37%) siguienda 2l procedimiento descrita en &l Intermadio
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27, partiendo de  3-bromo-2-(3-metoxrifenil)-5-nitropiridina (0,97 mmel, 0,300 g), acido
fenilharénico (1,07 mmol, 0,130 g). '
& RMN de 'H (300 MHz, CDCLy): 3,54 (s, 2H), 3,89-3,99 (m, 3H), 7,21-7,24 (m, 3H),
5 7,22-7,27 (m, 4H), 3,50 (s, 1H), 9,47 (s, 1H).
ESI/MS (m/e, %): 307 [(M+1)", 100].

D. £-(3-Metoxifenil-5-fenilpiridin-3-amina

Se agitd durant2 16 horas =n atmdésfera de hidrégeno una mezcla de 2-(5-metoxifenil)-5-

10 nitro-3-fenilpiridina (0,24 mmol, 0,257 g) y Pl al 10%:/C (0,08 mmaol, 0,009 g) en etanol (& ml).

El catalizador se separd por filtracion y el sélido se lavéd concienzudamente con etanol
caliente. El filtrado se evaporé y el producto bruto se purificd por cromatografia sobre SiO,
gluyendo con mezclas d= DCM/msatanol proparcionandc 0,160 g (rz.-n dimiento 39%) del
producto esperadao.

15 5 RMN de 'H (300 MHz, CDCl,): 3,80 (s, 3H), 3,91 (s ancho, 2H), 8,72-3,80 (m, 1H),
(,81-5,83 (t, 1H), 5,85-6,83 (m, 1H), 7,01 (s, 1H), 7,07-7,12 (t, 1H), 7,15-7 1% (m,
2H), 7,22-7,26 (m, 4H), 3,13 (s, 1H).

ESIMS (m/e, %): 277 [(M+1)", 100].

20 Intermedio 8

HO o)

NH,

Acido 2-amino-5-ciclopropilbenzoico

A. 2-Amino-&-ciclopropilbenzoato de metilo

25 En un tubo schlenck, se calznté durantz 2 horas a 100°C, en atmésfera de nitrégeno, una
mezcla de 2-amino-5-hromobenzoato de meatilo (42,47 mmol, 10 g), acido ciclopropilborénico
(112,92 mmol, 9,700 a), KsPO, (144,16 mmel, 20,5 ), PA{AcO). (2,47 mmol, 0,780 ), P{Cy);
(7,85 mmol, 2,2 g) en tolueno (170 ml) y agua (10 ml). La mezcla de reaccidn se filtrd a
traves de Celite y la fase organica s= separd y s2 evapord proporcionando 7,34 g
30 (rendimiento 779%) del producto esperado.
RMN de "H (300 MHz, CDCl) & ppm: 0,42 - 0,68 (m, 2H) 0,75 - 0,05 (m, 2H), 1,80
(s, 1H), 2,88 (s, 2H), 5,53 (s, 2H), 6,59 (d, J=8,50 H=z, 1H), 7,03 (dd, ./=8,50, 2,15
Hz, 1H), 7,60 (s, 1H).
ESI/MS (m/e, %): 192 [(M+1)", 87].

35

B. Acido 2-amino-5-ciclopropilbenzoico
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A una solucién del Intarmedio 26 (24,58 mmol, 4,70 g) en una mezcla §:1 de MeQH/THF
(225 mh) se afadid una soluzién (150 mmol, 7& ml) de NaOH 2N acuoso y la mezcla se
calentd a G0°C durante 15 horas. El disolvente organico se avapord, la fase acucsa se
acidificd hasta pH 5 y s& extrajo con acetato de etilo. El disolvente sz evapord

proporcionando 3,93 g (rendimiento 83%) del producto ssperado.
ESI/MS (m/e, %): 178 [(M+1)", 100).

Intermedio 9

OEt

Cl
2-Cloro-5-ciclopropilbenzoato de etilo

En un tubo schlenck, se calentd durant= 2 horas a 110°C, en atmésfera de argon, una
mezecla de &-bromo-2-zlorobenzoato de etilo (7,80 mmol, 2 @), 2-ciclopropil-4,4,5,5-tetrametil-
1,3, 2-dioxabaorolann (7,59 mmol, 1,3 ), Cs.CO; (18,97 mmol, 8,18 g), PdACl.dppf.CH.Cl,
(0,75 mmal, 0,320 g) 2n diovano (70 ml) y agua (1% ml). El disolvente se evapord y la mezcla
se extrajo entre ac=tato de etilo y agua. La mezcla bruta se purificd por cromatografia sobra
Si0. sluyando con mezclas de hexano/acetato de etilo y proporcionando 1,5 g (rendimiento
92%) del producto esperado.

RMN de "H (300 MHz, CDCls) & ppm: 0,37-0,71 (t, 3H), 0,97-1,01 (m, 2H), 1,38-1,43

(t, SH), 1,35-1,91 m, 1H), 4,36-4,42 (¢, 2H), 7,07-7,10 (d, 1H), 7,26-7,32 (m, TH),

7,49 (s, 1H).

ESI/MS (m/e, %). 225 [(M+1)+, 100].

Intermedio 10

OEt

Cl
2-Cloro-5-metilbenzoato de etilo

A una solucidgn dz acido 2-cloro-5-meétilbenzoico (7,62 mmol, 1,20 g) en stanal (16 ml), s2
afadid H:30, (35 mmol, 1,82 ml) y la mezcla s2 llzvd a reflujo durante 20 horas. El
disolvente s avapord y el residuo bruto se disalvié en agua. La solucién se neutralizé con
solucidon acuosa BN de NaOH y se extrajo con CHCI;. La fase arganica se evapord
proporcionando 1,48 g (rendimiento 96%) del producto esperado. | ,
RMN de "H (2300 MHz, CDCL) 5 ppi: 1,41 (t, 2H), 2,38 (s, 3H), 4,40 (¢, 2H), 7,21 (4,
1H), 7,32 (d, 1H), 7,61 (s, 1H).
E3I/MS (m/e, %): 199 [(M+1)", 100].

Intermedio 11
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2-Amino-5-metilbenzoato de terc-butilo

A, Acido S-metil-2-(2.2 2-trifluoroacetamido)hen=nico

En un matraz redondo de tres bocas, sobre anhidrido trifluoroacético (283,0 mmol, 40 ml), se
afadié acido 2-amino-5-metilbenzoico (29,629 mmol, 6 ) en porciones a una temperatura de
20°C a 30°C. La mezcla se agitd a temperatura ambisnte durante 2 horas y se afadié
lentament2 agua a una tzmpearatura inferior a2 20°C enfriando 2l matraz externaments con
hizlo. El sdlido formado s= separd por filtracidn y s= s=cd a vacio durant= la noche
proporcionandn 9,51 g (rendimiento 91%).

RMN de= 1H(SOD MHz, CDCL;) & ppm: 2,41 (s, 2H), 7,50-7,52 (4, 1H), §,01 (s, 1H),

8,57-3,60 (d, 1H), 11,29 (s ancho, 1H).

E. 5-M=til-2-(2,2 2-trifluoroacetamido)benzoato de ferc-hutilo

A una solucién de cido S-metil-2-(2,2, 2-trifluoroacetamido)benzoico (20,23 mmol, 5,0 3) en
talueno (40 mi) se afadié gota a gota 1, 1-di-terc-butoxi-N,N-dimetilmetanamina (80,92 mmol,
19,40 ml). La mezcla se agitd a 50°C durants 5 horas y &l disolventz se evapord. La mezcla
bruta se purificé por cromatografia sobre SiO. eluyendo con mezclas de DCM/MeOH
proporcionando 3,01 g (rendimiento 95%) del producto esperacio.

RMN de "H (300 MHz, CDCL) & ppm: 1,63 (s, 9H), 2,37 (s, 3H), 7,38-7 .41 (d, 1H),

7,81 (s, TH), 8,51-8,54 (d, 1H), 12,36 (s ancha, 1H).

ESI/MS (m/e, %): 304 [(M+1)", 100].

C. 2-Amino-5-metilbanzoato de terc-butilo

Se enfrio con un bafio dz agua-hiclo una suspensién de  &-metil-2-(2,2,2-
trifluoroacetamido)lbenzoato de terc-butilo (19,72 mmol, 3,0 g) &n &tanol (19 ml). Se afadié
en porciones NaBHy (89,57 mmol, 1,50 g) y la mazcla se agitd a temperatura ambignte

durant= 3 horas. Se aiadio agua (40 ml) lentameante y se evapord. El sdlido se disolvid con

- CHCI; y s& lavé con agua y salmuera. La fase organica se evaporé proporcionando 3,72 g

(r.=nd|m|s—nto 91%) del producto esperado.
RMN de "H (00 MHz, CDCls) 5 ppm: 1,56 (:. aH), 2,23 (s, 3H), 5,52 (s ancho, 2H),
R,53-3, 50 (d, 1H), 7,05-7,08 (d, 1H), 7,580 (s, TH).
ESIMS (m/e, %): 208 [(M+1)", 100].

Intermedio 12
HO.__O

cl
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Acido 2-cloro-5-ciclopropilbenzoico
Se obtuvo (9,8 g, 91% de rendimiznto) siguiendo &l procadimiznto deserito en &l Intermedio &
(stapa B) partiends del Intermedio @ (50 mmal, 13,4 g).

ESIMS (m/e, %). 197 [(M+1 )", 100].

Intermedio 13

Os,OH

H
\/N\AN

I\% “\// Cl

Acido 2-(6-cloropiridin-3-ilamino)-5-me@i|benzoico
Se calentd a 130°C durante 16 horas, &n atmasfera de argon, una mezcla de 6-cloropiridin-3-
amina (11,67 mmol, 1,% ) y acido 2-bromo-&-metilbznzoico (22,34 mmal, 5,02 g), Cu (1,17
mmol, 0,1 g), Cu;O (0,52 mimol, 0,1 ) y k.COy, (22,34 mmol, 3,2 g) en 1,2-dimetoxistann (15
ml). Se afadid agua y la mezcla se filtrd a través de Celite. Se afadié solucidn acuosa 2N de=
HCI hasta pH 6 y ¢l sélido formado se separd por filtracidn. El producto bruto se purificd por
cromatografia eluyendo con mezclas de DCM/MeOH proporcionanda 1,40 g (rendimiento
46%).

RMN de "H (DMSQ-dg) 5 ppm: 2,24 (s, 2H), 7,16-7,19 (d, 1H), 7,25-7,27 (d, 1H),

7,28-7,41 (d, 1H), 7,67-7,72 (m, 2H), 8,25 (s, 1H), 9,45 (s ancho, TH).

ESI/MS (m/e, %): 263 [(M+1)", 100].
Intermedio 14

HO (o]

H
AN
s —

Acido 2-(6-bromopiridin-3-ilamino)-5-ciclopropilbenzoico
Se obtuve (0,650 g, 3% dz rendimiznto) siguiendo &l procedimiente descrito en el Intermedio
13 partiendo de A-bromopiridin-3-amina (23,90 mmol, & g) & Intermedio 12 (34,38 mmol, 3,62
9

ESI/MS (m/e, %); 332 [((M+1)", 100], 328[(M+1)", &7].

Intermedio 15
0.0
N
. | Y
=
Br

2-(6-Bromopiridin-3-ilamino)-5-metilbenzoato de ferc-butilo
En un tubo schlenck, se calentd a 120°C durante 2 horas una mezcla de 2-amino-5-
metilbanzoato de ferc-butilo (2,29 mmel, 0,600 g), 2-bromo-&-yaodopiridina (2,56 mmol, 0,822

q), BINAP (0,29 mmol, 0,096 g), Pi(dba); (0,14 mmal, 0,132 g) y MaO'Bu (5,79 mmal, 0,556

BPEe
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g) en tolueno (15 ml). Se afadieron a la reaccién bruta agua y acetato de etilo. La fase
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salmuera, se secd, se filtrd y se concentrd a vacio. La mezcla bruta se purificd por
cromatografia (Biotage 40S, SiO;, hexano: acetato d= etilo desde 0% a 10%:) proporcionando
0,422 g (rendimiento 40%) del producto esperado. ‘

RMN de "H (200 MHz, CDCL) & ppm: 1,31 (s, @H), 2,26 (s, 3H), 7,11-7,18 (m, 2H),

7,357,423 (m, 2H), 7,73 (s, 1H), 3,28 (s, 1H), 9,44 (s, 1H).

ESI/MS (m/e, %): 383 [(M+1)", 100].

Iintermedio 16

2-(6-Bromo-5-metilpiridin-3-ilamino)-5-metilbenzoato de terc-butilo
Se obtuvo siguisnde el procedimiento descrito en el Intermedio 15 partiendo del Intsrmedio
11 (3,20 mmol, 0,683 g) y 2-bromo-&-yodo-G-metilpiridina (2,30 mmol, 0,982 g). Después de
purificacion ae obtuvizran 0,552 g (rendimiento 44% del producto esperado.
RMN d= 'H (200 MHz, CDCly) 5 ppm: 2,26 (s, 2H), 2,35 (s, 3H), 7,11-7,21 (m, 2H),
7,20 (d, J=1,95 Hz, 1H), 7,73 (s, 1H), 3,14 (d, J=2,73 Hz, 1H), 28 (s, 1H).
ESIMS (m/e, %): 377,379 [(M+1)", 90).

_0._0
N
m
N c

2-(2-Cloropirimidin-5-ilamino)-5-ciclopropilbenzoato de metilo

Intermedio 17

En un tubo schlenck, se calzntd a 100°C durante 1a nochz una mazcla de 2-amino-5-
cislopropilbenzoato de metilo (descrito en el Intermedio 3 (etapa A) (265,15 mmol, & g), 5-
bromo-2-cloropirimidina (22,93 mmtd, 5,21 9), Xantphos (1,07 mmal, 0,3 g), Pd:(dba); (1,07
mmol, 0,3 g) y Cs,C0; (56,35 mmol, 11,9 g) en die~ano (210 ml). Se afadieron a la rzaccion
bruta agua y acatato de etilo. La fase acuosa se evtrajo de nuevo con mas acetato de etilo.
La fase organica se lavd con agua y salmus=ra, se seco, s= filtrd y se concentrd a vacio. La
mezcla bruta se purificéd por cromatografia de fase inversa (agua: MeOH/AcN 1:1 desde 0% a
100%) proporcionando 6 g (30% de rendimiento) del producto esparado.
ESI/MS (m/e, %): 304 [(M+1)*, 90]. |

Intermedio 18
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2-(6-Bromopiridin-3-ilamino)-5-ciclopropilbenzoato de metilo
Se obtuvo (0,155 g, 43% de rendimianto) siguiendo el prosedimiento descrito en el
Intermedio 1& partiende de  2-amino-S-ciclopropilbenzeato  de metilo  (descrite en el
Intermedio 3 (stapa A)) (1,05 mmol, 0,200 g), 2-bromo-5-yodopiridina (1,05 mmol, 0,297 3) y
Cs,C0; (2,09 mmal, 0,382 g) en lugar da NaO'Bu.

ESI/MS (m/e, 95): 347 [(M+1)7, 100], 349 [(M+1)*, O7]
Intermedio 19

2-(6-Cloro-5-fluoropiridin-3-ilamino)-5-metilbenzoato de ferc-butilo
Se obtuvo (0,721 g, §1% d= rendimiento) siguiendo el procedimiento descrito en el
Intermedio 18 partiendo del Intermedio 11 (2,77 mmol, 0,573 g) y &-broma-2-cloro-3-
flucropiridina (2,77 mmol, 0,582 g).

ESI/MS (m/e, %): 337 [(M+1)*, 100], 339 [(M+‘l)+, 22]

Intermedio 20

Cl
I\
O HN 2N
>Z,_.JL L&
|9 I ~

2-(2-Bromo-5-cloropiridin-3-ilamino)-5-metilbenzoato de terc-butilo

A. 2-(2-Orido-5-clorapiridin-3-ilamino)-5-metilbenzoato ds ferc-butilo

Se abtuvo (1,26 g, 44% de rendimiznto) siguiendo el procedimisnto descrito en &l Intermedio
17 partiendo del Intermedio 11 (3,24 mmal, 1,77 g) y 1-deido de 2,5-dicloropiricdina (10,25
mmol, 1,68 g).

ESIMS (m/e, %): 336 [(M+1)", 100]

2-(2-Bromo-5-cloropiridin-2-ilamino)-5-metilbenzoato de f2re-butilo

A una solucién de 2-(2-duido-S-cloropiridin-G-ilamino)-5-metilbenzoato de terc-butilo (1,79

mmol, 0,5 g) en DCM (&0 ml), se afadid en porcicnes POBrg (4,53 mmol, 1,300 g). La

mezcla se llevd a reflujo durante 2,5 horas. La mezcla bruta se vertid en una mezcla de agua,

hilo y NaHCQ4-KoCO4. La fase acuosa se evirajo con acstato de etilo y toda la fase

organica se secé sobre MajySO,, se filtrd y se elimind el disolventz. La mezcla bruta
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purificd por cromatografia ultrarrapida sobirs Si05 eluyendn con mezclas de hexano/acetato

de etilo proporcionando 0,070 g (10% de rendimiento) de 2-(2-bromo-5-cloropiridin-3-
ilamino)-5-metilbenzoato de terc-butilo (20A) y 0,050 g (9% de rendimiento) de 2-(8-bromo-5-

cloropiridin-3-ilamino)-5-metilbenzoato de terc-hutilo (20B).

Br I\N
~

N

Intermedio 21

S& calentd a 110°C durante la nocha en un horno de microondas una mezcla de 5-bromo-2-
yodopirimidina (1,78 mmol, 0,500 g), acido fenilbordnico (1,93 mmal, 0,235 g), solucién
acuosa 2M de KyCO; (4,40 mmol, 2,2 ml), Pd(PPh;), (0,15 mmol, 0,203 g) en dioxano (10
mi). El disolvente se evapord y &l residuo solide se evirajo entre agua y acetato de etilo. La
fase organica se evapord y el residuo brute se purificd por cromatografia sobre SiO,
eluyznda con mezclas de hexano/acetato de etilo proporzionandn 0,329 g (rendimiento 5%
del producto esperadn.
ESI/MS (m/e, %5): 238 [(M+1)", 100], 237 [(M+1)*, 67].

Intermedio 22

4-(5-Bromopirimidin-2-il)-3,5-difluorofenol

A. 5-Bromo-2-(2 B-difluoro-4-metoxifenil) pirimidina

En un matraz redondo de tres hocas, s2 afadié una solucion de n-Buli (9,13 mmol, 2,65 ml)
en THF (2,5M) a una mezcla de 1,3-difluoro-&-metoxibenceno (8,29 mmol, 0,98 ml) en THF
(40 ml) a -78°C en atmésfera de argon. La mezcla se agitd a -73°C durante 30 minutos y
luego se calentd hasta -80°C. Se afadid gota a gota una solucién de ZnCl, (9,13 mmol, 18,3
ml) en THF (0,5M) y la mez=cla se agitd a esta tz=mperatura durante 20 minutos. Se
afadi=ron, respectivamente, una solucidn de 5-bromo-2-yodopirimidina (7,02 mmoel, 2,0 g) en
THF (& ml) y Pd(PPhs)4 (0,70 mmol, 0,31 ¢g) y la mazcla bruta se calentd a 40°C durante la

. hoche. El disalvante se evapord y la mezcla bruta se purificd sobre SiO. eluyendo <on

mezclas de herano/acetato de etilo proporcionandn 0,82 g (29% de rendimiento) del
producto esperado.
ESI/MS (m/e, %): 201 [(M+1)", 100], 202 [(M+1)", 97].

B. 4-(5-Bromopirimidin-2-iN-3,5-difluorofenol

A una solucién de 5-bromo-2-(2,6-diftuora-4-metovifenil)pirimidina (0,87 g, 2,95 mmal) en
DCM a 0°C, se afadié gota a gota una solucion de BBr; (1M en DCM) (22 ml, 22 mimol) y la
mezcla de reaccion se agitd durante la nache a temperatura ambients. Esta mezcla se vertié

entoncas sobre MeOH frio y se afadid lentamente NaHCO; sdlido hasta pH=4-5. La
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suspensidn obtanida s filtrd y el filtrado se avapord. El sélido obtenido se volvid a disolver
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en acetato de etilo, se lavd oon agua y salmusra, se secd y se concentré dando el
compuesto deseado como un solido blance (0,317 g, 25% de rendimiento).
SIMS (mle, S6): 287 [((M+1)7, 100], 236 [(M+1)", @7].

Cl
-0

5-Bromo-2-(2-clorofenil)pirimidina

Intermedio 23

Se obtuve (0,400 g, rendimiento 84%) siguiendo =l procedimiento descrito en &l Intermedio
21, partiendo de 5-bromo-2-yodopirimidina (2,14 mmol, 0,51 g), acido 2-clorofenilbordnico
(2,37 mmol, 0,37 q).

CESIMS W/, %5): 289 [((M+1)7, 48], 271 [(M+1)*, 100], 273 [(M+1)", 23].

Intermedio 24
Br\fN F
2
N

F

En un matraz redondo de tres hocas, se afadid una solucién e n-Buli (7,2 ml) en THF
(2,5M) a una mezcla de 1,2-difluorobeneeno (11,59 mmol, 2,14 ml) en THF (45 ml) a -78°C
en atmdsfera de argon. La mezcla se agité a -73°C durante 30 minutos y luego s& calentd
hasta -50°C. S& afadid gota a gota una solucién de ZnCl, (11,5-ml) en THF (1M) y la mezcla
se agitd a esta temperatura durante 20 minutos. Se afadieron, respectivaments, una
solucién de &-bromo-2-yodopirimidina (10,53 mmol, 3,0 9) en THF (5 ml) y Pd(PFPhg), (0,74
mmol, 0,25 3) y la mezcla bruta se calentd a 40°C durante la nache. El disolvents se evapard
y la mezcla bruta se purificd por cromatografia de fase inversa eluyendo con un sistema de

agua-MeQH/AcN proporcionando 1,273 g (rendimiento 49%,) del producto esperado.
ESI/MS (m/=, %6): 271 [(M+1)", 100], 273 [(M+1)*, 93]

Ty

2-(3-Ciclopropoxifenil)-4,4,5,5-tetrametil-1,3,2-dioxaborolano

Intermedio 25

A. 1-Bromo-3-ciclopropoxibenceno

Se calentd a 180°C durante & horas en un horno de microondas una mezcla de 3-bromofenol

4,80 mmnl, 0,8 , bromociclopropano (27,71 mmol, 2,22 ml), kCO; (23,15 mmol, 3,2 ¢
jprof \ 9
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en DMF (18 ml). Se afadieron agua y éter diztilico y la fase organica se evapord
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roporcionando 0,85 g del praducto esperacio.
[

B. Acido 3-ciclopropoxifenilborinico

Se calentd a 130°C durante 45 minutos, en atmésfera de argon &n un horno de microondas
una mezcla de 1-bromo-3-ciclopropoxibenceno (1,35 mmol, 0,224 g), 4,44 4'5 55 &'-
octametil-2,2'-bi( 1,3, 2-dioxaborolano) (2,11 mmol, 0,221 mmol), PdClydppf.DCM (0,14 mmal,
0,112 g), KAcO (6,11 mmol, 0,600 3) en DMSO (3 ml). Se anadid acetato d= stilo y se filird a
través de Celite. La fase crganica se lavd con agua y s evapord. La mezcla bruta se purificd
por fase inversa usando un sistema de gradiente de agua/AcN/M=0H proporcionando 0,090
g (rendimiento 23%) del producto esperado.

RMN de 'H (400 MHz, CDCly) & ppm: 0,2 (M, 4H), 1,2 (5, 12H), 2,5 (m, 1H), 7,1 (dd,

J=7,3, 2,2 Hz, 1H), 7,2 (m, 1H), 7,4 (d, J=7,0 Hz, 1H), 7,5 (d, J=2,0 Hz, 1H).

ESI/MS (m/z, %): 260 [(M+1)*, 100]

Intermedio 26
H,N

/.o/\©

6-(Benciloxi)-5-fenilpiridin-3-amina

A. 2-(Benciloxi)-3-yodo-5-nitropiridina

Se anadieron 2,5 ml de (bromometil)benceno y 5,1 g de Ag.CO; a una solucion de 3-yoclo-5-
nitropiridin-2-ol (0,011 mol, 3 g) en 30 ml de tolueno. La mezcla se agitd a 70°C durante 6h.
El producto bruto s2 filtrd a través de Celite y se lavo con acetato de etilo. El disclvente se
evapord proporcionando 3,8 g (rendimiento 90%) del produr‘to asperado.
RMN de "H (300 MHz, CDCl) 5 ppm: 5,55 (s, 2H), 7,33 - 7,46 (m, 2H), 7,48 - 7,54
(m, 2H), 3,24 (4, 1H), 9,03 (d, 1H).

B. 2-(Benciloxi)-E-nitro-3-fenilpiridina

Se obxtuvo (0,3 g, rendimiznto 70%) siguiendo el prosedimientn descrito en &l Intermedio 2
(stapa A), parti=ndo de 2-(benciloxi)-3-yado-S-nitropiridina (1,4 mmol, 0,5 3).
RMN de 'H (200 MHz, CDCl) & ppm: 5,50 (s, 2 H) 7,26 - 783 (m, 5 H) VAT
(m, 2H) 8,44 (s, 1 H) 9,24 (m, 1 H).

C. B-(Benciloxi)-5-fenilpiridin-3-amina

Se afadizron 0,1 ml de HCI 25% y 0,27 g de Fe a una solucidn de 2-(benailoxi)-5-nitro-3-
fenilpiridina (0,98 mmol, 0,2 g) en 10 ml de etancl. La mezala s= calentd a 90°C durante 4
horas. El producto bruto s2 filtrd a través de Celits y se lavd con etanol. El disolvente se

evapord, se anadid acetato de etilo y se lavd con solucion acunsa al 4% de NaHCO;, agua y
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salmuera. El producto bruto se purificd por cromatografia eluyendo con mezclas de
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DCM/MeOH proporcionando 0,22 g (rendimienta 79%) del producto esperado.
ESI/MS (m/e, %): 277 [(M+1)*, 100].

Intermedio 27
OMe

\_/

5-Bromo-2-(3-metoxifenil)piridina
En un tubo schlenck, se calentd a 100°C durant= 14 horas una mezcla d= 2, 5-dibromepiridina
2,11 mmol, 0,500 g), acido a-metoxifenilborénico (2,11 mmaol, 0,321 g), PdCldppf.DCM
(0,21 mmol, 0,172 g), Cs.CO; (3,28 mmol, 2,053 g) en una mezcla 4:1 de diovano/agua (14,5
ml), =n atmésfera de argon. El disolvente s= evapord y la mezcla bruta se extrajo entrs agua
y acetato de etilo. El residud sdlide se purificéd por cromatografia sobre SiO; =luyendo con
mezclas de haxvano/acetato de stilo proporcionando 5-bromo-2-(2-metoxifenil)piridina (0,242
g, rendimiento 43%) coma producto mayoritario y 2-bromo-5-(3-metoxifenil)piridina (0,039 g)
como proclucto minoritario.

5 RMN de 'H (200 MHz, CDCL): 2,80 (s, 3H), 8,97-7,00 (m, 1H), 7,35-7 40 (t, 1H),

0-7,83 (m, 3H), 7,85-7,38 (m, 1H), 3,73 (s, 1H).
ESIMS (m/e, %): 284 [((M+1)7, 100], 28R [(M+1)", 97].

Intermedio 28
OEt

\_/
5-Bromo-2-(3-etoxifenil)piridina .
Se obtuva (0,977 g, rendimiento 45%) siguiendo &l procedimiento descrito en &l Intermedio
7, partiendo de 2,5-dibromopiridina (S,44 mmol, 2,0 3), acido S-etoxifenillbvordnico (8,44

mmol, 1,40 g).

& RMN de "H (300 MHz, CDCIs): 1,43-1,47 (t, 2H), 4,09-4, 13 (3, 2H), &,93-3,99 (m,

1H), 7,24-7,40 (&, TH), 7,4%-7,54 (m, 2H), 7,80-7,85 (d, TH), 7,85-7,83 (m, 1H), §,73

(s, 1H).

ESIUMS (m/e, %): 278 [(M+1)", 100], 230 [(M+1)", &7].

Intermedio 29
OEt

\_/

5-Bromo-2-(3-etoxifenil)-3-metilpiridina
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Se obtuvo (1,30 g, rendimiento 37%%) siguiendo =l procedimiento descrito en &l Intzrmedio 27,
partiendo de 2 5-dibromo-3-metilpiridina (11,96 mmol, 3,0 g), acido 3S-etoxifenilbordnico
(11,96 mmal, 1,95 g).
& PMN de "H (300 MHz, CDCl;): 1,43-1,47 (1, 2H), 2,45 (s, 3H), 4,08-4,13 (¢, 2H),
5 3,92-6,95 (dd, 1H), 7,05 (s, 1H), 7,08-7,12 (d, 1H), 7,24-7,40 (t, 1H), 7,65 (s, 1H),
8,41 (s, 1H).
ESI/MS (m/e, 56): 202 [(M+1)7, 100], 284 [(M+1)*, 7).

Intermedio 30

OFt
—N
\/
10
5-Bromo-2-(3-etoxifenil)-4-metilpiridina
Se obtuvo (1,14 g, rendimiento 499%) bljl.llc'ndf" 2l procedimiento descrito en el Intermedio 27,
partiendo de 2,5-dibromo-4-metilpiridina (7,97 mmol, 2,0 g), acido 3-ctoxifenilbordnico (7,97
mmol, 1,32 g).
15 5 RMN d= "H (300 MHz, CDCLy): 1,42-1,46 (t, 3H), 2,45 (s, 2H), 4,08-4,15 (¢, 2H),
R,94-3,97 (dd, 1H), 7,32-7,28 (t, 1H), 7 43-7,52 (m, 2H), 7,57 (s, 1H), 8,32 (s, 1H).
ESIUMS (m/e, %u): 292 [(M+1)", 100], 294 [(M+1)*, &7].
Intermedio 31
R OFEt
—N
20 N\

5-Bromo-2-(3-etoxi-2-fluorofenil)piridina
Se obtuvo (1,18 3, rendimiento 479%%) siguiendon &l procedimiento descrito en el Intermedio 27,
partiendo de 2 5-dibromopiridina (2,44 mmol, 2,0 9), acido 3-etoxi-2-fluorofenilborénico (2,43
mmol, 1,55 g).
25 5 RMN de "H (200 MHz, CDClg): 1,42 (t, 3H), 4,15 (5, 2H), 7,03 (td, 1H), 7,16 (td,
| 1H), 7,48 (m, TH), 7,70 (dd, 1H), 7,83 (dd, 1H), 8,77 (d, 1H).
ESI/MS (m/e, %): 296 [{(M+1)", 100].

Intermedio 32
QEt

\ 7/
30 F
5-Bromo-2-(5-etoxi-2-fluorofenil)piridina
Se& obtuvo (1,18 g, rendimisnto 47%) siguiendo el procedimiento descrito en el Intermedio 27,
partiendo de 2 S-dibromaopiridina (3,44 mmol, 2,0 g), acido 5-stoxi-2-fluorcfenilboraniso (S,43

mmol, 1,55 g).
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& RMN de "H (300 MHz, CDCly): 1,42 (t, 3H), 4,02 (¢, 2H), 8090 (m, 1H), 7,07 (td,
TH), 7,51 (m, 1H), 7,72 (dd, 1H), 7,87 (dd, 1H), 8,76 (d, 1H).
ESI/MS (m/=, %): 293 [(M+1)", 100].

Intermedio 33

OMe

=N
Br \ /

5-Bromo-2-(3-metoxifenil)-3-metilpiridina
Se obituvo (1,00 g, rendimiento 22%) siguienda el procedimiento descrite en &l Intermedio 27,
partiende de 2,5-dibromo-3-metilpiridina (15,94 mmal, 4,0 g), acido 3-metoxifenilbordnico
(15,93 mmol, 2,42 g).
5 RMN de 'H (300 MHz, CDCI;): 2,35 (s, 3H), 3,85 (s, 3H), 8,93 (m, "1H), 7,08 (m,
2H), 7,33 (t, 1H), 7,74 (s, 1H), 2,57 (s, 1H).
ESI/MS (m/e, %): 275 [(M+1)", 100].

=N

F

Intermedio 34

5-Bromo-2-(2-fluorofenil)piridina
Se obtuvo (0,534 g, rendimiznto 50%) siguiendo el procedimiento descrito en el Intarmedio
27, partiendo de 2,5-dibromopiridina (4,22 mmol, 1,0 ‘J) acido 2-fluorofenitborénico (4,22
mmol, 2,42 g).

ESIMS (m/e, %): 252 [(M+1)", 100].

e

F

Intermedio 35

5-Bromo-2-(2-fluoro-5-isopropoxifenil)piridina
Se abtuvo (0,600 g, rendimiento 45%) siguiendo &l prosedimiento descrito en el Intermedio
27, partizndo  de  2,5-dibromopiridina (4,22 mmol, 1,0 3), acida  2-fluoro-5-
isopropoxifenilbordnico (4,22 mmol, 0,833 g).

ESUMS (M/e, %): 310 [(M+1)", 100].

Intermedio 36

Br \ /
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5-Bromo-2-(3-isopropoxifenil)-3-metilpiridina
Se obtuvo (0,731 g, rendimiento 459%5) siguiendo el procedimiento descrito en el Intermedio
27, partiendo  de 2 S-dibromopiridina (4,22 mmol, 1,0 g), acido 2-fluoro-5-
isopropoxifenilborénico (4,22 mmaol, 0,334 g).

ESI/MS (m/e, %): 306 [(M+1)", 100].

Intermedio 37

—N —
\ 7/ \_/

5-Bromo-3’-fluoro-2,4’-bipiridina
En un tubo schlenck, se calentd a 120°C durante 12 horas, en atmoésfera de argon, una
mezcla de 2, 5-dibromopiridina (2,11 mmol, 0,500 g), E‘--ﬂuoro-4-(trihutiiestanniI)piridina (2,32
mmol, 0,596 q), P4dCl(PPhs). (0,21 mmol, 0,145 g), Cul (0,43 mmol, 0,020 q) en DMF (5 ml).
El disclvente se evaporé y la mezcla bruta se extrajo entre agua y acetato de etilo. El residuo
solido se purificd por cromatagrafia sokrz SiO. eluyendo con mezclas de DCM/metanol
proporcionando 0,320 g (rendimiento F2%) del producto esperado.

5 PMN de 'H (200 MHz, CDCI;): 7,82-7,85 (d, 1H), 7,94-3,02 (m, 2H), 8,54-8,59 (m,

2H), 8,82 (s, 1H).

ESI/MS (m/e, %): 253 [(M+1)", 100].

Intermedio 38

—N N—

Se obtuvo (0,310 g, rendimiento 20%) siguiendo el procedimianto descrito en el Intermadio

2-(5-Bromopiridin-2-il)pirazina
37, partiendo de 2,5-dibromopiridina (2,11 mmol, 0,5 g), 2-(tributilestannil)pirazina (2,22

rmmeol, 0,357 q).
ESIMS (m/e, %): 236 [(M+1)", 100).

|
oSy

5-Bromo-2-(2-fluorofenil)pirimidina

Intermedio 39

Se calenté a 110°C durante la noche en un horno de microondas una mezcla de &-bromo-2-
cloropirimidina (2,55 mmal, 0,500 g), acido 2-fluorofenilborénice (3,37 mmol, 0,542 3),
solucion acuosa 2M de K:CO; (7,78 mmol, 2,9 mi), Pd(PPh;), en dioxano (12 ml). El
disolvents se avapord y <l residuo sdlide se extraje entre agua y acetato de tilo. La fase

organica se evapord y el residuo bruto se purificéd por cromatografia sobre 5i0O; eluyendo con
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mezclas de hewano/acetato de =tilo proporcionando 0,463 ¢ (rendimiento 56%) del producto
esperado.
ESI/MS (m/a, %): 262 [(M+1)", 100], 255 [((M+1)", 97].

Intermedio 40
OMe

\_/

Br

5-Bromo-6-(3-metoxifenil)piridin-3-amina
Se agitd durantz 20 horas en atmdsfera de hidrogeno una mezcla del Intzrmadio 1B (0,24
mmol, 0,257 g), ZnBr. (0,17 mmal, 0,028 g) y FY/C 10% (0,08 mmol, 0,018 g) en acetato de
etilo (& ml)f El catalizadar se separé por filtracién y el sdlido se lavd concienzudamente con
etancl -:aliént:- El filtrado se evapord y el productos bruto se purificd por cromatografia sobre
SiO; eluyendo con mezclas de DCM/metanol y proporcionands 0,170 g (rendimiento 73%)
del producto esperado.

& RMN de "H (300 MHz, CDCL:): 2,33 (s, 2H), & 1-8,95 (m, 1H), 7,17 (s, 1H), 7,20-

7,23 (d, 1H), 7,21-7,27 (m, 2H), 5,11 (s, 1H).

ESI/MS (m/z, Ya): 270 [(M+1)", 100], 281 [(M+1)", 100].

Intermedio 41

OCF;
—N

\_/

5-Metil-6-(3-(trifluorometoxi)feniI)piridin-3-émina
A. 3-Metil-5-nitro-2-(3-(trifluorometoxi)fenil)piridina

Se obtuvo (1,25 g, rendimiznte 91%) siguiendo el procadimiento descrito =n &l Intermedio 27,
partiendo de  2-bromo-2-metil-5-nitropiridina (4,81 mmel, 1,0 g), acido 3-
(triflucrometoxi)fenilborénico (4,31 mmal, 0,95 g).

ESI/MS (m/e, %): 299 [(M+1)", 100].

B. E-Metil-B-(3-(trifluorometo=i)fenipiridin-3-amina

& obtuva (0,890 g, rendimi=nto 79%) siguiendo el pracedimiento descrito en el Intermedio 7
(procedimiento 2) (etapa D), partiendo de 3-metil-5-nitro-2-(2-(triflucromeatoxiyfenil)piridina
(4,19 mmol, 1,25 3).

5 PMN de 'H (300 MHz, CDCLy): 2,26 (s, 3H), 8,39 (s, 1H), 7,19 (s, IH), 7,33 (m, |
1H), 7,43 (d, 2H), 2,02 (s, 1H).

Intermedio 42.
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5-Ciclopropil-6-(3-metoxifenil)piridin-3-amina
Se obtuvo (0,1 g, rendimiente 58%) siguiendo el procedimiento descrito en &l Intermecdlio 27,
partiendo de S-broma-G-(3-metoxifenilpiricin-3-amina (Intermedio 40) (0,61 mmol, 0,172 g),
2-ciclopropil-4,4,5 5-tetrametil-1,3, 2-dioxabarolano (0,68 mmol, 0,123 ml).
& RMN de 'H (200 MHz, CDClL): 0,35-0,69 (m, 2H), 0,91-0-05 {m, 2H), 3,61-3,66
(m, 1H), 3,858 (s, SH), 8,55 (s, 1H), §,38-5,92 (dd, 1H), 7,15-7.21 (m, 2R), 7,20-7,35
(t, 1H), 7,98 (s, 1H).
ESI/MS (m/e, %): 241 [(M+1)", 100].

Intermedio 43
HzN \ /

6-(3-Isopropoxifenil)-5-metilpiridin-3-amina

A. 2-(3-isopropoxifenil)-3-metil-5-nitropiridina

Se obtuvo (1,02 g, rendimiento £2%) siguiendo &l procedimiento descrito &n &l Intermedio 27,
particndo  de  2-bromo-3-metil-5-nitropiridina (4,51 mmol, 1,0 g), acide 3-
isopropoxifenilbordnico (4,51 mmol, 0,83 g).

5 RMN de *H (300 MHz, CDCL;): 1,36 (s, 8H), 2,53 (s, 3H), 4,61-4,85 (m, 1H), 7,00-

7,03 {d, TH), 7,02-7,12 (m, 2H), 7,33-7,43 (t, 1H), 8,40 (s, 1H), 9,34 (s, 1H).

ESIMS (m/s, %): 273 [(M+1)*, 100].

B. E-(3-Isopropoxifeni-5-metilpiridin-3-amina

P e

Se obtuvo (0,330 g, rendimiento 72%:) siguiendo el procedimiento descrito en el Intermedio 7
(procedimienta 2) (stapa D), partiendo de 2-(3-isopropoyifenil)-G-metil-S-nitropiridina (3,79
mmol, 1,03 g).
5 RMN de "H (300 MHz, CDCl): 1,34 (s, AH), 2,26 (8, 2H), 3,36 (s, 2H), 4,574,583 -
(m, 1H), 3,36-3,90 (m, 2H), 7,01-7,04 (m, 2H), 7,23-7,32 (m, 1H), 8,02 (s, 1H).
ESIMS (m/e, %): 242 [(M+1)", 100].

Intermedio 44

NH,

H2N \ /
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3-(5-Amino-3-metilpiridin-2-il)benzamida

A 2-(3-Metil-&-nitropiridin-2-ilbenzamida

Se obtuvo (0,225 g', rendimiento 96%5) siguisndo el procedimiento descrite en el Intermedio
27, partiendn  de  2-bromo-3-metil-S-nitropiridina (0,22 mmol, 0,200 3), acido I-
carbamailfenilbordnico (0,92 mmal, 0,152 g). ‘

ESI/M3 (m/e, %): 253 [(M+1)", 100].

B. 3-(5-Amino-2-metilpiridin-2-iNbenzamida

Se obtuve (0,135 g, rendimiento 85%) siguiendo &l procedimiento descrito en el Intermedio 7
(procedimiento 2) (stapa D), particndo de  3-(B-metil-S-nitropiridin-2-iljbenzamida (0,913
mmol, 0,235 g).

ESI/MS (m/e, %): 223 [(M+1)", 100].

Intermedio 45
OMe

:_N j
HoN \ /
CF,4
6-(3-Metoxifenil)-5-(trifluorometil)piridin-3-amina
Se obtuvo (0,077 g, rendimiento 28%) siguiendo &l procecdimiento descrito en =l Intermedio
7, partiendo del Intermadio €0 (1,02 mmol, 0,200 g), acido 2-metovifenilbordnico (1,22

mmol, 0,185 g) en &l harno de microondas durants 0 minutos.

5 RMN de 'H (300 MHz, CDCL): 3,35 (s, 3H), B,94-7,08 (m, 2H), 7,27-7,26 (m, 2H),

8,25-2,29 (m, 2H).

ESIMS (m/e, %): 269 [((M+1)", 100].

Intermedio 46
OMe

—N
F

6-(2-Fluoro-5-metoxifenil)-4-metilpiridin-3-amina
Se obtuvo (1,225 g, rendimiento 76%) siguiendo el procedimiento descrito 2n &l Intermedio
27, partiendo de B-cloro-4-metilpiridin-3-amina (7,01 mmol, 1,000 g), acido 2-fluoro-5-
metoxifenilborénico (7,01 mmal, 1,191 g).

ESI/MS (m/e, %): 223 [(M+1)", 100].

Intermedio 47

PN/

3-(5-Amino-3-metilpiridin-2-il)-N,N-dimetilbenzamida

135
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A. N,N-Dimetil-3-(3-metil-5-nitropiridin-2-il)b=nzamida

Se obtuvo (0,620 g, rendimiento 94%) siguiendo 2l procedimiznte dezscrito en 2l Intermedio
27, partiendo de 2-bromo-2-metil-S-nitropiridina (2,20 mmol, 0,500 g), acido 3-(dimeatil-
carbamoil)fenilborénico (2,35 mmol, 0,450 g).

ESI/MS (m/e, %): 286 [(M+1)", 100].

B. A-(5-amino-3-metilpiricin-2-i)-N,N-dimetilbenzamida

Se obtuvo (0,440 g, rendimiento 75%) siguisndo el procedimiento descrito en el Intermedio 7
(procedimiento 2) (stapa D), partiendo de N,N-dimetil-2-(2-metil-5-nitropiridin-2-il)benzamicda
(2,30 mmol, 0,657 g). _

5 RMN de "H (CDCL): 2,23 (s, 3H), 3,01 (s, 3H), 3,11 (s, 3H), 3,70 (s, 2H), 5,90 (s,
1H), 7,37-7,53 (m, 4H), 5,02 (s, 1H).
ESI/MS (m/e, %): 256 [(M+1)", 100].

Intermedio 48

OMe
—N
HyN \ /
6-(3-Metoxifenil)-5-metilpiridin-3-amina
A. 2-(3-Metoxifenil)-3-metil-5-nitropiridina

Se obtuvo (2,42 g, rendimiento 72°%) siguiendo el procedimi=nto descrito en el Intermedio 2
partiendo de 2-bromo-2-metil-5-nitropiridina (13,22 mmol, 3,0 g), acido 2-meatavifenilbordnico
(13,82 mmal, 2,10 g).

& RMN de 'H (200 MHz, CDCL): 2,51 (8, 2 H), 2,87 (s, 3 H), 5,92 - 7,20 (m, 2 H),

7,31-752(m, 1 H), 3,29 (d, J=1,95 Hz, 1 H), 9,23 (d, J=3,12 Hz, 1 H).

ESI/MS (m/e, 5%): 245 [(M+1)*, 95].

B. B-(3-Metoxifenil)-E-metilpiridin-2-amina

Se obituvo (2,12 g, rendimiento 100%) siguisndo =l procadimiento descrito en &l Intermedio 7
(procedimiento 2) (etapa D), partiendo da 2-(2-metoxifenil)-3-metil-5-nitropiridina (9,82 mmol,
2,40 g).
5 RMN de "H (200 MHz, «.,DL,L). 2,26 (s, 3H), 3,50 - 3,77 (m, 2H), 3,84 (s, 3H), 5,89
(d, J=2,73 Hz, 2H), 6,94 - 7,13 (m, 2H), 7,17 - 7,44 (m, 1H), 8,02 (d, J=2,24 Hz, 1H).
ESI/MS (m/e, %): 215 [(M+1) , 95].

Intermedio 49
cl

AN

6-(2-Clorofenil)piridin-3-amina
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Se abtuvo (0,200 g, rendimiento 76%) siguiendo el procedimients descrito en el Intermedio
27, partiendo de &-bromopiridin-2-amina (5,72 mmal, 1,0 g), acido Z-clorofznilborénico (3,94
mmol, 1,08 g).

5 RMN de "H (200 MHz, CDCL): 2,80 (s, 2H), 7,03-7,07 (d, 1H), 7,27-7,24 (m, 2H),

7,43-7,49 (m, 2H), 7,83-7,59 (d, 1H), 5,20 (s, 1H).

ESI/MS (m/e, %): 205 [(M+1)", 100].

|
—N

S& obtuvo (0,210 g, rendimiento 21%) siguizndo el procedimiento descrito en &l Intermedio

Intermedio 50

6-(2-Fluorofenil)piridin-3-amina

29, partizndo de B-clorapiridin-2-amina (3,50 mmol, 0,45 g), acido 2-fluorofenilbordnico (3,94
mmol, 0,97 g).
ESI/MS (m/e, %): 168 [(M+1)", 100].

Intermedio 51

HoN \ /

6-(2,6-Difluorofenil)piridin-3-amina
En un matraz redondo de tres hocas, s& afadid una solucién de n-BuLi (10,2 ml) en THF
2,5M), a una mezcla de 1,3-difluorobencena (22,24 mmol, 2,29 ml) en THF (20 ml) a -78°C
en atmésfzra d= argon. La mezcla se agitd a -78°C durante 30 minutos y luegn s calentd
hasta -50°C. Se afadid gota a gota una solucion de ZnCl,, (51 mil) en THF (0,5M) y la-mezcla
se agitd a esta temperatura durants 20 minutos. Se afadisron una solucidn' d= 6-
kromopiridin-3-amina (11,53 mmol, 2,0 g) en THF (20 ml) y Pd(PFh;); (1,15 mmol, 1,3 g),
respectivamente y la mezcla bruta se calentd a 40°C durante la noche. El disolvents se
evapord y la mezcla bruta se purificd por cromatografia o fase inversa =luyendo con un
sistema de agua-MeOH/AcN proporcionandn 0,72 g (rendimiento 30%) del producto
esperado. '

5 RMN de "H (200 MHz, CDCly): 3,82 (s, ZH), 6,95-7,00 (m, 2H), 7,06-7,09 (d, 1H),

7,23-7,22 (m, 2H), 5,24 (s, 1H).

ESI/MS (m/=, %): 207 [((M+1)", 100].

Intermedio 52
- FaC

H,N \ /
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6-(2-(Trifluorometil)fenil)piridin-3-amina
Se obtuvo (2,05 g, rendimiento £6%) siguiendo &l procedimisnto descrito en &l Intermedio 27,
partiendo de 6-tw unmpnldm- 3-amina y acido 2-(trifluoromeatil)fenilbordnico.

SIIMS (m/z, %): 239 [(M+1)*, 100].

Intermedio 53
(o]

F
NH

2

2-Amino-5-fluorobenzoato de metilo
Se calentd a 100°C durante la nache una solucion de acido 2-amino-5-fluorobenzoice (9,29
mmol, 1,440 g) en una meszcla de HCY/MeOH (3N, 30 ml). El disolvente se evapord y la
mezcla bruta se extrajo entre DCM y solucion acuosa saturada de KoCO;. La fase organica
se evapord y la mezcla bruta se purificé por cromatografia sobre SiO, con mezclas de
haxano/acetato de etilo proporcionando 0,650 g (rendimiento 42%) del producto esperado.

& RMN de "H (200 MHz, CD'CL): &,9 (s, 3H), 5,3 (3, 2H), &,& (dd, J=5,0, 4,7 Hz, 1H),

7,0 (m, 1H), 7,5 (dd, J=9,8, 2,1 Hz, 1H).

ESI/MS (m/e, %): 170 [(M+1)", 160].

Intermedio 54
0

Cﬁkoa
NH

2

2-Aminobenzoato de etilo
Se anadid H,S0, (45 mmol, 2,5 ml) a una solucion d= acido 2-aminobanzoico (7,29 mmal,
1,0 g) en etanol (20 ml) y [a mezcla s& llevd a reflujp durante 20 horas. El disolvente se
evaporo y el residuo bruta se disolvid 2n agua. La solucién se neutralizd con solucién acuosa
AN de NaQH y se evtrajo con CHCI;. La fass crganica se evapord proporcionando 0,438 g
(rendimiento 78%) del producto esparado.

5 RMN de "H (300 MHz, CDCL): 1,32 (t, 3H), 4,33 (¢, 2H), 5,74 (s, 2H), #,51-6,65

(m, 2H), 7,26 (¢, 1H), 7,22 (d, 1H).
Intermedio 55

o]

NH

2

2-Amino-5-metilbenzoato de etilo
Se cbtuvo (5,83 g, rendimiznto 23%) siguiendo al procedimiento descrito en el Intarmedio 54,
partizndo de acido 2-amino-&-metilbenzoico (151,16 mmol, 5,52 g).
& RMN de& "H (300 MHz, CDCIL): 1,38 (t, 2H), 2,23 (s, 2H), 4,23 (¢, 2H), 5,55 (s, 2H),
6,59 (d, 1H), 7,09 (ad, 1H), 7,67 (d, 1H).

NE
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ESI/MS (m/e, %): 180 [(M+1)", 100)].
Intermedio 56
0
OFEt
NH,

2-Amino-6-metilbenzoato de etilo
q,_ obtuvo (0,342 g, rendimiento 129%%5) siguizndo &l procedimients descrito en el Intermedio
55, acido partiendo de 2-amino-A-metilbenzoico (12,22 mmol, 2 g).
& RMN de 'H (300 MHz, CDCL): 1,27-1,42 (t, 2H), 2,44 (3, 3H), 4,32-4 41 (f:, 2H), .
£,08 (s ancho, ZH), 3,52-3 54 (m, 2H), 7,05-7,10 (t, 1H).
ESI/MS (m/e, %): 130 [(M+1)", 100].

Intermedio 57

OMe
NH,

2-Amino-5-ciclopropilbenzoato de metilo
En un tubo schlenck, se calantd durante 2 horas a 100°C, en atmésfera de nitrégeno, una
mezcla de 2-amino-5-bromobenzoato de metilo (42,47 mmol, 10 g), acido ciclopropilborénico
(112,92 mmal, 9,700 g), K;PO, (144,15 mmol, BD,n q), Pd (AcQ), (2,47 mmol, 0,780 q),
P(Cy): (7,35 mmol, 2,2 g) en toluzno (170 ml) y agua (10 ml). La me&zcla de reaccion se filtré
a través de Celite y la fase organica s= separd y se evapord proporcionando 7,34 g
(rendimiento 77%) del producto esperado.

& RMM de *H (300 MHz, CDCLy): 0,43 - 0,33 (m, 2H) 0,75 - 0,95 (m, 2H), 1,80 (s,

1H), 2,23 (3, 3H), 5,56 (s, 2H), &,59 (d, J=2,50 Hz, 1H), 7,03 (dd, J=5,50, 2,15 Hz,

1H), 7,60 (s, 1H).

ESI/MS (m/e, %): 192 [(M+1)", 87].

Intermedio 58.
0
K
NH,

2-Amino-3,5-dimetilbenzoato de terc-butilo

A. Acido 2 S-dimetil-2-(2,2 2-triflusroacetamido)benzaico

Se obituvo (3,44 g, rendimiento 72%) siguiendo el procedimiento descrito en &l Intarmedio 11
(atapa A) partiendo de Acido 2-amino-3,5-dimetilbenzoico (18,16 mmol, 39).
S RMN de "H (200 MHz, DMSO-ds): 2,16 (s, 3H), 2,32 (s, 3H), 7,2F (d, J=1,95 Hz,
1H), 7,54 (d, J=1,95 Hz, 1H), 10,87 (s, 1H) 12,58 (s, 1H).
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ESIMS (m/e, %): 262 [(M+1)", 100].

B. 3.5-Dimetil-2-(2.2 2-trifluoroacetamido)ben-oato de ferc-butilo

Se obtuve (2,10 g, rendimiento 50%) siguiendo el procedimiento dascrito en &l Intermadio 11
(stapa B) partiendo de acido Z,5-dimetil-2-(2,2,2-trifluoroacetamido)benzoico (13,17 mmal,
3,44 g).

& RMN de "H (200 MHz, DMSO-dg): 1,47 (s, 9H), 2,16 (s, 3H), 2,22 (s, 3H), 7,24 (d,

J=1,85 Hz,1H), 7,41 (d, J=1,95 Hz, 1H), 10,932 (s, 1H). )

ESI/MS (m/e, %): 312 [(M+1)", 100].

C. 2-Amino-3,5-dimetilbenzoato de fenc-butilo

Se obtuvo (1,27 g, rendimiento 83%) siguiendo el procedimiento descrito en el Intermedio 11
(stapa C) partiendo de 3 5-dimetil-2-(2,2,2-trifluorcacetamido)benzoato de terz-butilo (6,62
mmol, 2,10 g).

5 RMN de "H (200 MHz, CDCly): 1,53 (s, 9H) 2,07 (s, 3H), 2,13 (s, 3H), 3,24 (s, 2H),

7,00 (s, 1H), 7,37 (s, tH).

ESIMS (e, %): 222 [(M+1)*, 53].

Intermedio 59.
0

FsC\@\)kOEt
NH,
2-Amino-5-(trifluorometil)benzoato de etilo
A 4-(Trifluorometil)fenilcarbamato de ferc-butilo

Se agitd a temperatura ambiente durante 12 horas una mezcla de d-trifluorometilanilina (40
mmol, § ml), carbonato de di-terc-butilo (40 mmol, 8,7 g), solucién 1N de NaOH acuoso (20
ml) en THF (20 ml). Se anadieron carbonato de di-terc-butilo (20 mmaol, 4,2 3), solucién 1N
dz NaOH acuoso (20 ml) y la mezcla s agitd a temperatura ambiente durante 24 haoras. El
disolvente se evapord y se afadid EtOAc. La solucidn se lavd con solucidén acuosa 2N de
HCl y salmu=ra y lu2go s= evapord. La mezcla bruta se purificd por cromatografia sobre SiO;
eluyendo con mezclas de hexano/EtOAc proporsionande 9.2 g (rendimiento 90%) del
producto esperado.

& RMN de 'H (300 MHz, DMSQ-dg): 1,48 (s, @H), 7,89-7,72 (4, TH), £,22 (3, 1H),

2,25-2,32 (d, 1H).

ESI/MS (m/e, %): 262 [(M+1)*, 100].

B. Acido 2-(ter:-butovicarbonilamine)-5-(triflucrometil)benzoico

En un matraz redondo de tres boecas, se enfrié hasta -78°C una mezcla de 4-
(trifluorometil)fenil-carbamata de terc-butilo (11,5 mmel, 3,0 9) y TMDEA (34,4 mmiol, 5,2 ml)

en é&ter =tilico anhidro (70 mil). Se afadid lentamente durante 20 minutos a -65°C una
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solucién de n-BuLi 2,5M (34,4 mmal, 12,8 ml) &n he=anos. Daspuss de 10 minutos a -78°C,
la mezcla se calentd a -10°C y se agitd durante 2 horas. La solucion se enfrid hasta -78°C y

se hizo barbotear C0Q. secado durante 1 hora y luego se calenté hasta temperatura

dietilico. La fas= organica se evapord y la mezcla bruta s= purificd por SiO. eluyendo con
mezclas de DCM/Ma0OH proporcionando 2,2 g (rendimiento £5%) del producto esperado.
o RMN de "H (200 MHz, CDCI): 1,52 (5, 9H), 2,54 (s, 1H), 7.72-7,78 (m, 1H), 8,25
(s, TH), 8,57-8,81 (m, 1H), 10,30 (s ancho, TH). |
ESIMS (m/e, %): 306 [(M+1)", 100].

C. 2-Amino-a-(trifluorometillbenzoato de =tilo

Se agitd a 100°C durante 16 horas una mszcla de Acido 2-(ferc-butoricarbonilamino)-&-
(trifluarometil)benzoico (7,21 mmol, 2,2 g), Hx3D, (33 mmol, 1,92 ml) en &tanol (25 ml). El
disolvente se evapord, se afadié agua, se llevd &l pH a 6 y se extrajo con CHCI;. La mezcla
bruta se purificé por cromatografia sobre SiO; eluyendo con mezclas de DCM/MaQH y
proparsionando 0,689 g (rendimiento 41%) del producto esperado.
5 PMN d= "H (300 MH=, CDCls): 1,38-1,43 (t, 3H), 4,22-4,28 (2, 2H), &,10 (s ancho,
2H), 6,53-3,71 (d, 1H), 3,44-5,47 (d, 1H), 8,14 (s, 1H). |
ESI/MS (m/&, %): 234 [(M+1)", 100].

Intermedio 60

6-Cloro-5-(trifluorometil)piridin-3-amina

A. 2-Cloro-3-yodo-5-nitropiridina

Sa calentd a 140°C durante 45 minutos =n atmoésfera de argon una mezcla de 2-yodo-5-
nitropiridin-2-al (37,80 mmol, 10 g), POCI; (33,47 mmol, 7,94 ml) y PCl; (43,27 mmal, 10,2 g).
La mezcla se anfrid a temperatura ambiente, se vertid lentamente sobre agua helada y se
extrajo con diclorometano. La fase organica se lavé con agua, solucidn acunsa de NaHCO; y
salmuszra. El disolvents se avapord y la mezcla bruta se purificd por cromatografia sobre
Si0; eluyendo con mezclas de hexano/DCM proporcionando 7,32 g (rendimiento £6%;) del
producto esperado.
| 5 RMN da "H (300 MHz, CDCLy): 5,90 (s, 1H), &,19 (3, TH).

o

B. 2-Cloro-5-nitro-3-(trifluorometil) piriclina

En un tubo Schlenk, s2 calentd a 70°C durant= 2 horas en atmdsfera de argon una mezcla
e 2-cloro-3-yodo-5-nitropiridina (17,58 mmol, 5,00 g), 2,2-diflunro-2-(fluorosulfonil)acetato de
metilo (3,79 mmol, 1,12 ml) y Cul (2,64 mmol, 0,5 3) en DMF (30 ml). Se afadié 2,2-difluoro-

2-(fluorosulfonil)acetato de metilo (4,40 mmol, 0,8 ml) y la mezcla se calentd a 70°C durante
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16 horas. El disolvente se evapord y la mezcla bruta se extrajo entre acetato de =tilo y agua.
La mezcla bruta se purificd por cromatografia sobre mezclas de hexano/DCM sluyendo sobre
SiQ, proporcionando 1,19 g (rendimiento 30%) dzl producto esperado.

o RMN d= "H (300 MHz, CDCL): 5,32 (s, 1H), S,41 (s, TH).

C. H-Cloro-5-(triflunrometiDpiridin-3-amina

Se agitd durante 20 horas en atmdsfera de hidrdgens una mezcla de 2-clore-3-nitro-3-
(trifluorometil)piridina (5,25 mmoel, 1,19 @), ZnBry (1,05 mmol, 0,200 g) y Pt al 5% /C (1,58
mmol, 0,31 g) =n acetato de atilo (50 ml). El catalizador se separd por filtracidn y el sélido se
lavd con etanol caliente. El disolvents s& evapord proparcionando el producto esperada (0,95
g, rendimiento 92%).

& RMN de "H (300 MHz, DMSQ-ds): 5,5¢ (3 ancho, 1H), 7,37 (s, 1H), 7,62 (s, 1H).

Reae

Se obtuvo (1,64 g, rendimiento 81%) siguisndo &l procedimianto descrito en &l Intermedio 11

Intermedio 61

2,5-Diclorobenzoato de terc-butilo
(stapa B partienda de acido 2,5-diclorobenzoico (10,5 mmol, 2,0 g).

5 RMN de 'H (200 MHz, CDCI3): 1,6 (s, 12H), 7,2 (m, 2H), 7,7 (m, TH).
ESI/MS (m/e, 26): 247 [(M+1)7, 100], 24 [(M+1)", 54].

dok

2-Yodo-3-metilbenzoato de terc-butilo

Intermedio 62

Se obtuvo (1,05 g, rendimiento A2%) siguienda el procedimiento descrito en 2l Intermeadio 61
particnda de dcido 2-yodo-3-metilbenzoico (3,22 mmol, 1,0 g).
5 RMN d= "H (200 MHz, DMSCO-d): 1,491,682 (m, GH), 2,43 (s, 3H), 7,08-7,52 (m,
3H).
ESUMS (m/e, %) 319 [(M+1)", 100].

Intermedio 63
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2-Bromo-3-fluorobenzoato de terc-butilo
Se obtuvo (1,39 g, rendimiento 49%) siguienda el procedimisnto descrite en el Intermedio &1
partienda de acido 2-bromo-3-flucrobenzoico (10,36 mmol, 2,27 g).

ESIMS (m/&, %): 275 [(M+1)", 100], 277 [((M+1)", &7].

Intermedio 64

0s_ 0O
| N
SN

/Br

2-(6-Bromo-5-metilpiridin-3-ilamino)-5-metilbenzoato de etilo

Se obtuva (0,050 g, rendimiento 25%) siguiendo &l prosedimiento descrito en &l Intermedio
16 partiendo d= 2-amino-5-metilbenzoate de etilo (0,56 mmal, 0,100 g) y 2-bromo-5-yodo-3-
metilpiridina (1,0 mmol, 0,166 g).

ESIMS (m/e, %) 244 [(M+1)", 100], 251 [(M+1), 100].

Intermedio 65

Acido 2-(6-bromopiridin-3-ilamino)-5-clorobenzoico
Se calentd én un horno de microondas a 130°C durante 14 horas, en atmasfera de nitrdgeno,
una mezcla de G-bromopiridin-Z-amina (27,27 mmal, 4,70 g), acido 2 5-diclorobenzoico
(54,24 mmol, 10,22 g), Cu (2,71 mmol, 0,2 ), Cu,O (1,36 mm»l, 0,2 3) v K:CO; (54,27 mmol,
7,5 g) en 1,2-dimetovietano (40 ml). Se afadié agua y la mszcla se filtrd a través de Celite y
se evtrajo con AcQEt. La fase organica se lavé con solucién acuosa saturada de K.CO; v
salmuera. El disolvente se evapord proporcionandoe 3,08 g (rendimiento 319%) del producto
esperado.
ESI/MS (m/e, 5o): 327 [(M+1)", 77], 324 [(M+1)", IﬂO] 331 [(M+1)", 24].

Intermedio 66

U4
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ZI

SN

Cl Br

Acido 2-(6-bromo-5-metilpiridin-3-ilamino)-5-clorobenzoico
Se obtuvo (0,51 g, rendimiznto 24%) siguiendo el procedimiento descrito &n &l Intermedio 13
partizndo de B-broma-5-metilpiridin--amina (5,25 mmal, 1,0 g) y acido 2,&-diclorobenzoico
(10,68 mmal, 2,04 g).

ESI/MS (m/e, 56): 341 [(M+1)*, 771, 243 [(M+1)", 100], 345 [(M+1)", 24].

Intermedio 67
0. OH

H
N

SN

/Br

Acido 2-(6-bromo-5-metilpiridin-3-ilamino)-5-metilbenzoico
Se oblituvo (0,51 g, rendimiento 20%) siguienda el procedimiento descrito en el Intermeadio 13
partiendo de  B-bromo-5-metilpiridin-3-amina (7,70 mmol, 144 g) y asida 2-cloro-5-
metilbenzoico (15,26 mmol, 2,62 g).

ESIMS (m/e, %6): 321 [(M+1)*, 100], 323 [(M+1)*, 97].

Intermedio 68

2T

SN

Br

Acido 2-(6-bromo-5-metilpiridin-3-ilamino)benzoico
Se obtuvo (0,17 g, rendimiznto 14%) siguiendo &l procedimiento desarito en &l Intsrmedio 13
partiendo de 6-I3r0|11o-5-|11efilpiridin-3-amina (2,70 mmal, 0,5 ¢g) y acido 2-bromobenzoico
(4,03 mmol, 0,81 g).

ESIMS (m/e, b): 307 [(M+1)", 100], 0% [(M+1)", 7).

Intermedio 69
ﬁo o
|
O/B\©

2-(2-Ciclopropoxifenil)-4,4,5,5-tetrametil-1,3,2-dioxaborolano

A. 1-Bromo-2-ciclopropoxibenceno
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Se obtuvo (1,26 g, rendimiente 759%) siguiendo =l procadimients descrito en el intermadio 25
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(=tapa A) parti=ndo de 2-bromofenaol (9,25 mmal, 1,60 g).

B. Acido 2-ciclopropoxifenilboronico

5 Se obtuvo (0,245 g, rendimiantd 14%) siguiendo el procedimiento descritd en el intermedio
25 (etapa B) partiendo de 1-bromo-2-ciclopropoxibenceno (3,90 mmal, 1,86 g).
'H NMR. (200 MHz, CDCL) 5 ppm 0,5 (m, 4 H) 1,2 (s, 12 H) 3,8 (nada, 2 H) 3,2 (m, 1
H) 3,9 (m, 1 H) 7,2 (dd, J=9,0 Hz, TH) 74 (m, 1 H) 7,6 (m, 1 H)
ESIMS (m/e, %): 261 [(M+1)*, 100]
10

Intermedio 70

Se obtuvo (rendimiento 719%) siguiendn el procedimiento descrito en &l intermedio 29,

6-Fenilpiridin-3-amina

15 partiendo de -bromopiridin--3-amina y acido fenilbordnico.
ESI/MS (m/=, %): 171 [(M+1)", 100].

Intermedio 71

F
—N

NN\ AN

F

20 3'.5'-difluoro-2,4'-bipiridin-5-amina
Se ohtuvo (rendimiento 50 %) siguienda &l pracedimianto desarito en el gjemplo 24 (etapa A),
partiendo de B-bromopiridin-2-amina y 3,&-difluoro-4-(trilzutilzstannil)piridina.
ESI/MS (m/e, %): 208 [(M+1)", 100].

25 Intermedio 72

Acido 2-bromo-5-ciclopropil-3-fluorobenzoico

A. acido 3-ciclapropil-5-fluorobenzoico

20 Se abtuvo (rendimienta 16 %) siguiendo &l procedimignto descrito &n =l intermedio S (stapa

A) partiandn de acido 3-clora-5-fluorohenzoico.
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ESIMS (m/e, %): 179 [(M-1), 100].

B. Acidi 2-bromo-5-ciclopropil-2-fluorobenzoico

A una solucion de TMDA (1,2ml, & 81mmal) en THF seco (9 mL) en atmasfera inerte a -65°C

(8]

s afadié gota a gota una solucién 1,4M de 2ec-Buli (2ml, 11,20mmaol). Después se afadid
gota a gota y se agitd durante 1 hora una solucién de Acido 3-cic:lQpropil-f--fluorol;enzoico
(0,699, 3,22mmoel) en THF seco (3 mL) y s= agité durante th. Después se aftadid gota a gota
durantz 1 h una solucién de 1,2-dibromotetracloroetano (54, 15,48mmol) en THF seco (11
ml) y s agitd durants 20 min mas. S& ohtuvo una suspensién blanca. Se retird &l bafio
10 refrigerante y, a -20°C, s= afiadisron agua (30 mL) y dietil &ter (30 mL). La capa organiza se
separd y la fase acuosa se aciduld (hasta pH:1) usando una solucién acuosa 2N de HCI (se
zcesitaron 13 mL) y s2 extrajo con &ter digtilico. La fase organica se lavd con aguay
salmusra y se secd, filtrd y concentrd a vacio para dar una mezcla 1:1 del compuesto
esperado y material de partida (rendimiento 28%), que se utilizé sin purificacidn adicional.
15 ESI/MS (m/z, %). 257 [(M-1), 100], 25% [(M-1)", 97].

Intermedio 73

0o ok

B \N/N

2-metil-5-(3-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)fenil)-1,3,4-oxadiazol
20 A.3-yodobenzoato de etilo

Se obtuvo (rendimiento 75%) siguiendo el procedimianto descrito en el intermedio 10,

partiendo de acido 3-yodobenzaico.
ESIMS (m/e, %): 277 [(M+1), 100]

25 B. 3-yodohenzohidrazida

En un tukba Schiznk, una mezcla de 2-yodobenzoate de etilo (1,803, 5,52mmol) € hidrato de
hidrazina (3,13ml, &5, 2mmol) en etancl (25ml) se calantd a 80°C durante una noche. El
disolvente se evapord y &l producto bruto se redisolvié en DCM y se lavd con agua 'y
salmuera. La capa organica se secd, filtrd y concentrd a vacio para dar &l compuesto del

3 titulo (rendimiento §3%) como un sdlido blanco.
ESI/MS (m/e, %): 263 [(M+1)", 100]

C. 2-(3-yodofenil)-5-metil-1,3 d-cxadiazol

En un tubo Schlenk, una mezcla de 3-yodiobenzohidrazida (510mg, 1,%6mmol) y 1,1,1-
35 trietoxietano (1, 14ml, &,23mmol) en acido acitico (15ml) se calentd a 150 durants Zh. El

disolvents se evapord y el producto bruto se redisolvid en acetato de etilo y s= lavé con una
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solucién al 4% de NaHCO;, agua y salmuara. La capa organica se secé, filtrd y concentrd a
vacio para dar el compuesto del titulo comeo un sélido blanco (rendimiento 92%).
ESI/MS (m/e, %): 237 [((M+1)", 100]

D. 2-metil-5-(3-(4,4,5 5-tctrametil-1,3 2-dioxaborolan-2-ihfenil}-1,3,4-ovadiazol

Se obtuvo (rendimiento 62 9%) siguiendo el procedimiento desarito en 2l intermedio 25 (etapa
B) partiendo de 2-(3-yodofznil)-5-matil-1,3,4-oxadiazol.
"H NMR (300 MHz, CDCL) 5 ppm 1,4 (3, 12H) 26 (3, 3H) 7.5, J=7,7 Hz, 1 H) £,0
(t, JS7,4Hz, 1H) 82 (m, 1H) 8,4 (s, 1H)

Intermedio 74
F

Br\(\N F F
-

N

5-bromo-2-(2-(trifluorometil)fenil)pirimidina

S& obtuvo (rendimisnto £2 %) siguiendo 2l procedimiznto descrito en &l intermedio 21,

partizndo d= 5-bromo-2-yadaopiridinamina y acicdo 2-(triflucrometil)fenilbarénico.
ESI/MS (m/=, %): 302 [(M+1)", 100], 205 [(M+1)", 97).

HO._.O
N

Acido 5-ciclopropil-2-(2-fenilpirimidin-5-ilamino)benzoico

EJEMPLOS
Ejemplo 1

En un tubo schlenck, se calenté a 130°C durante la noche, en atmésfera de argon, una
mezcla del Intermedio & (0,20g, 1,15 mmol), Intermedio 21 (0,30, 1,15 mmual), carbonato
potasico (1,72 mmol, 0,225 3), Cu.D (0,05 mmaol, 3,002 ) y Cu (0,11 mmol, 0,007 g) en DME
(5 mi). El disolvente se evapord y la mezcla bruta se purificd sobrz SiQ; eluyendo con
mezclas de CHLCly/ MaQH proporcionande 0,120 g (57% de rendimiento) del compuesto
esperado.

RMN de "H (400 MHz, DMSO-CIG) SppmOs (s, 2H) 09 (M, 2H) 1,9 m, 1Hy 7,2

(d, SSERHz, AH)T,3(d, J=C2Hz, TH) 75, 2H) 7,7 m, 1H) 3,3 (d, J=7,0Hz, 2

Hy3sm 1H) 52, 2H) 94 (s, 1H) 12,2 (m, 1 H).

ESI/MS (m/e, %). 332 [(M+1)", 100]

Ejemplo 2
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Acido 2-(6-ciclopropil-5-metilpiridin-3-ilamino)-5-metilbenzoico

A. 2-(B-Ciclopropil-5-metilpiridin-3-ilamino)-5-mestilbenzonato de ters-butilo

En un tubo schlenck, se calentéd a 110°C durante 72 horas, en atmoésfera de argon, una
, 0,167

q), KsP, (4,52 mmal, 0,930 g), PCys (0,14 mmal, 0,040 g) y Pd(AcO). (0,07 mmol, 0,015 g)

en una mezcla de tolueno/agua 20:1 (25 ml). La mezcla bruta se vertid =n agua y se extrajo

mezcla del Intermedio 18 (1,33 mmol, 0,502 g), acido ciclopropilborénico (1,83 mmol

con acetato de etilo. La fase organica se secd sobrz M3S0O,, se filtrd y se &limind el
disolvente proporcionando 0,514 g (239% de rendimiento) del producte esparado.
ESIMS (m/e, %): 334 [(M+1), 100]

B. Acido 2-(B-ciclopropil-S-metilpiridin-2-ilaming)-5-metilbenzoico

Se agitd a temperatura ambient2 durantz 30 minutos una solucidn de 2-(8-ciclopropil-5-
metilpiridin-3-ilamino)-5-metilbenzoato de terc-butilo (1,52 mmol, 0,514 g) en TFA (& ml). El
disolvente se redujo a presion reducida y la mezcla bruta se purificd por cromatografia de
fase inversa usando un gradients de 20%; a 100% (Agua-ACN) proporcionandn 0,150 g (35%
de rendimiento) del producto esperado. |
RMN de 'H (400 MHz, DMSQ-dg) 5 ppm: 0,76-1,05 (m, 4H), 2,05 (m, 1H), 2,22 (s,
3H), 2,37 (s, 2H,) 7,03 (d, J=8,61 Hz, 1H), 7,22 (d, J=5,61 Hz, 1H), 7,40 (s, 1H),
7,71 (s, 1H), 8,15 (s, 1H,) 9,35 (s, 1H).
ESIMS (m/e, %): 223 [(M+1)+, 100]

Ejemplo 3

1-Oxido de 5-(2-carboxi-4-ciclopropilfenilamino)-3-metil-2-fenilpiridina

A. 5-ciclopropil-2-(5-metil-6-fenilpiridin-3-ilamino)benzoato de &tilo

En un tubo schlenclk, se calentd a 110°C durant= 12 horas, &n atmasfara de argon, una
mezcla del Intermedio 9 (0,27 mmol, 0,150 g), Intermeadino 2 (0,57 mmal, 0,122 g), Cs.CO;
(0,94 mmol, 0,3 q), =anthpas (0,13 mmol, 0,077 ) y Pdy(dba); (0,07 mmal, 0,051 g) en
dioyano (2,% ml). El disolvente se evapord y la mezcla bruta se extrajo entre agua y acetato
de etilo. La fase organica se evapord proporcionando 0,245 g (rendimiento 99%) del
producto esperaclo.

ESI/MS (m/e, %). 373 [(M+1)+, 100].

B. Acido &-ciclopropil-2-(5-metil-8-fenilpiridin-3-ilamino)benzoico

UK



N

10

20

30

35

LAY

-69 -

Se disolvid 2l residue sdlido obtenido en la etapa A en atanol (& ml) y se afadid solucion
acuosa 2N de NaOH (0,67 ml). La mezcla s= calentéd a 30°C durante 2 horas, el disolvente se
evapord y el sdlido obtznido se suspendié en agua. Bl pH se ll2vd a 6,5 y s& evtrajo con
CHCI;. La mezela bruta se purificd sobre un cartucho SCX eluyando con MeOH/NH; 10:1
proporcionando 0,070 g (rendimienta 299%) del producto esperaco.
RMN de 'H (300 MHz, CDCL) 5 ppm: 0,82 (s, 2H), 0,90 (c, 2H), 1,84 (m, 1H), 2,23
(s, 2H), 7,12 (d, 1H), 7,24 (s, 1H), 7,23-7,58 (m, 8H), 7,73 (s, 1H), 3,51 (s, 1H).
ESI/MS (m/e, %): 345 [(M+1)+, 100].

C. 1-Oxido de 5-(2-carhozi-4-ciclopropilfenilaming)-2-metil-2-fenilpiridina
Se anadid mCFBA en porciones, a 0°C y en atmdésfera de argon a una solucidn agitada de
acido S-ciclopropil-2-(5-metil-G-fenilpiricdin-2-ilamino)benzoico (0,29 mmol, 0,1 g) =n 4 ml de
diclorometano. Despuis de la adicién, la mezela se agitd durante 1a noche a temperatura
ambiente. El disolvente se evaporé y el residuo sélido se triturd con una mezcla de
agua/acetato de etilo. El sélido se separd por filtracidn proporcionande 0,025 g (33% de
rendimienta) del producto esperado.
RMN de 'H (300 MHz, DMSQ-ds) & ppm: 0,82 (d, 2H), 0,92 (d, 2H), 1,23 (m, H),
1,99 (s, 3H), 7,18 (s, TH), 7,23 (s, TH), 7,31 (s, 3H), 7,46 (s, 2H), 7,3G (s, TH), 8,10
(s, 1H).
ESI/IMS (m/e, %): 261 [(M+1)+, 100].

Ejemplo 4

Acido 5-metil-2-(6-(3-(trifluorometil)fenil)piridin-3-ilamino)benzoico
En un tuko schlenck, se calentd a 120°C durante la noche, en atmdsfera de argon, una
mezcla del Intermedio 13 (0,57 mmol, 0,150 g), acido Z-(trifluoremetil)fenilbordnico (0,63
mmol, 0,119 g), carbonato de cesio (1,71 mmol, 0,558 q) y PdChdppf.CH.Cly (0,006 mmol,
0,047 g) &n dio~ano / agua 21 (4 mib). El disalvents se evapord y la mezcla bruta se purificd
sobra Si0; cluyendo con mezclas de CH.Cly/ MeOH proporcionande 0,120 g (58% da2
rendimiento) del compuasto asperado.
RMN de "H (300 MHz, DMSO-d) & ppm: 2,27 (5, 3H), 7,31-7,23 (m, 3H), 7,72-7.7R
(m, 4H), §,04-2,22 (m, 1H), 3,33-5,3% (m, 2H), 2,80 (s, TH), ©,54 (s ancho, 1H).
ESI/MS (m/e, %): 373 [(M+1)", 100].

Ejemplo 5
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Acido 5-ciclopropil-2-(6-hidroxi-5-fenilpiridin-3-ilamino)benzoico

A. Acido 2-(B-(benciloxi)-5-fenilpiridin-3-ilamino)-5-ciclopropilbenzoico

Se obtuvo (0,155 g, 42% de rendimiento) siguiendo el procedimisnto descrito en el gjemplo 3
(etapa A) partienda del Intermadio © (0,72 mmol, 0,175 g) y d=l Intermedio 23 (0,73 mmol,
0,215 g).

ESIUMS (m/a, %): 437 [(M+1)”, 100].

B. Acido 5-ciclopropil-2-(B-hidroxi-&-fenilpiridin-3-ilamino)benzaico

Una solucidn de 2-(3-(benaciloxi)-&-fenilpiridin-2-ilamino)-S-ciclopropillenzoato de metilo (0,34

mmol, 0,155 g) en TFA (1,3 ml) se agité a 45°C durant= 30 minutos. El disolvente s= separd

a presidn reducida. La mez=cla bruta 82 disolvié en etanol (2 ml), s= ainadid NaOH acuoso 2N

y se agitd a temperatura ambiente durante 16 horas. El disolvente se separd y el producto

brutn se nzutralizé con HCI acuoso 2N y se extrajo con CHCI;. La mezcla bruta se purificéd

por intercambio idnico a traves de un cartucha SCX, dando 0,020 g (530% de rendimiznto).
ESI/MS (m/e, %): 347 [(M+1)", 100].

Ejemplo 6

Acido 5-ciclopropil-2-(2-(2,6-difluoro-4-hidroxifenil)pirimidin-5-ilamino)benzoico
Se obtuva (0,52 g, rendimientn 51%) siguiendo &l procedimiento descrito en &l Ejemplo 1,
particnca del Intermadio & (0,441 g, 2,77 mmol) y el Intermedio 22 (2,& mmol, 0,817 g).
RMN e "H (200 MHz, DM30-d;) & ppm: 0,6 (m, 2 H) 0,9 (m, 2H) 1,9(m, 1 H)E,3
(d, J=9 4 Hz, ZH) 71 @, JS2OHZ, TH) T2, TH)Y 7,7 (s, THY 28 (5,2 H) 10,9 (5,
1 H).
ESI/MS (m/e, %): 334 [(M+1)", 100]

Ejemplo 7

ZT

=N

/ e

JED.



(4]

10

15

20

20

[SX]
Dy}

-71 -

Acido 5-ciclopropil-2-(6-metoxi-5-fenilpiridin-3-ilamino) benzoico

A. 5-Ciclopropil-2-(8-m=toxi-5-fenilpiridin-3-ilaming) benzoato de stilo

En un tubo schlenck, se calentd a 120°C durante 13 horas, =n atmdsfera de argon, una
mezcla del Intermedio @ (0,45 mmal, 0,1 g), Intermedio 3 (0,42 mmol, 0,025 g), Pdadba; (0,04
mmol, 0,041 q), »antphos (0,09 mmal, 0,052 g) y Cs,CO; (0,62 mmol, 0,2 g) en dic<ana (3
ml). El disolvents se evapord y la mezcla bruta sz extrajo entre agua y acetato de etilo. El
residuo sdlide se purificd por cromatografia sobre SiO, eluyendo con mezclas de
dicloromstanz/ metanol proporcionande 0,035 g del derivado éster correspondient=.

ESIMS (m/e, %): 359 [(M+1)", 100].

B. Acida 5-ciclopropil-2-(B-m=toxi-5-fenilpiridin-3-ilamino) b=nzoico

Se disnlvid el residuo sdlida obtenido en la Etapa A 2n 2,5 ml d= etanol y se afadisron 0,120
ml de solucidn acuosa 2N de NaOH. La mezcla se calentd a £0°C durante 2 horas, el
disolventz se avapord y &l sélido abtenido se suspendid en agua. El pH s llevd hasta 6,5 y
se extrajo con CHCl,. La mezcla bruta se purificé sobre un cartucho SCX eluyendo con
MeOH/NH; 10:1 proporcionande 0,025 g (rendimiento 77%) del producta esparado.
RMN de 'H (300 MHz, CDCL) & ppm: 0,83 (m, 2 H) 0,76 - 1,13 (m, 2 H) 1,84 - 2,09
(m, T H)231-434(m, 2H)8,60-703mMm, 1H) 7,11 (s, 1 H)7,21-3,01m, 7 H)
8,08 (s, 1 H).
ESI/MS (m/e, %): 361 [(M+1)", 100].

Ejemplo 8

0. OH

ZT

Y
Pz
F
Acido 2-(5-fluoro-6-fenilpiridin-3-ilamino)-5-metilbenzoico

. 2-(5-Fluoro-G-fenilpiridin-3-ilamino)-5-metilbenzoata de ferz-butilo

En un tubo schlenck, se calentd a 120°C durante 5 horas 2n un horno d= microondas una
mezcla del Intermedio 19 (0,99 mmal, 0,332 g), acido fenilbordnico (1,45 mmaol, 0,180 g),
carbonato potasico (3,15 mmol, 0,433 ¢) y Pd(PPhs); (0,10 mmol, 0,114 J) en DMF (10 ml).
La mezola bruta se vertiéd en agua y s= extrajo con acetato de etilo. La fase organica sé secd
sobre MgSQ, y s2 filtré y s& elimind &l disolventz. La mezcla bruta s& purificd sobre SiO;
eluyendo con mezclas de hexano y acetate de etilo proporcionando 0,313 g (G3% de
rendimisnto) del producto esperado.
ESI/MS (m/e, %): 384 [(M+1)", 100]

B. Acido 2-(5-fluoro-8-fenilpiridin-2-ilaming)-5-metilbenzoico

Se agitd a temperatura ambientz durante 30 minutos una solucidén d= 2-(5-fluoro-5-
fenilpiridin--ilaming)-5-meatilbenzoato d= ferc-butilo (0,22 mmal, 0,313 g) en TFA (5 ml). El

disolvent= se redujo a presién reducida y la mezcla bruta se purifizé por cromatografia de2
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fase inversa usando un gradiente de 20% a 100% (Agua-ACN) y proporcionando 0,119 g
(40% de rendimiento) del producto esperado.
RMN de 'H (400 MHz, DMSO- dg) & ppm: 2,29 (s, 3 H) 7,26 - 7 55 (m, 3 H) 7,64 (d,
J=1280 Hz, 1 Hy 7,77 (s, 1 H) 7,85 (d, J=7,04 Hz, 1 H) 8,45 (s, 1 H) 9,56 - 9,758 (m,
1 H)
ESIMS (m/e, %): 323 [(M+1)”, 100]

Ejemplo 9

Acido 2-(6-(etiI(metil)amino)-5-metilpiridin-3-iIamino)-5-meti|beﬁzoico
Se afadieron N-metiletanamina (0,1 mi, 1,16 mmal) y K'BuO (1,67 mmal, 0,187 g) a una
solucion del Intermedio 15 (1,08 mmeal, 0,4 g) en dio=ano seco (3,5 ml). Se hizo borbotzar
nitrégeno a través de la misma. S= anadisron Pd,(iba); (0,01 mmol, 0,01 ) y cloruro de 1,3-
bis(2,6-diisopropilfenil)imidazalio (0,03 mmel, 0,014 g) y se hizo borbotzar de nusve el gas
inerte. Se calentd =n el microondas a 120°C durante 5h. Se afadisron 0,207 ml (2,40 mmeal)
mas de amina, 560 mg (5,00 mmol) d= K'BuQ, 20 mg (0,03 mmol) de Pda(dba)s, 42 mg (0,09
mmol) de clorure de 1,3-his(2,68-diisopropilfenil)imidazolic y 1 ml mas de disolvente. La
atmésfera inerte de reastablecid. Se calentd en &l microondas durante 5 horas mas en las
condiciones anteriores. Se vertié en agua y s& lavd con éter dietilico. La fase acunsa hasica
se acidificd hasta pH:1-3 y se extrajo con éter dietilico. La fase organica se secé, se filtrd y se
concentrd a vacio. El producto se purificd por cromatografia (SiO,, diclorometano:metanol
10:0,%) proporcionando 0,08 g (2% de rendimiento) del compuesto esperado.

RMN = 'H (200 MHz, DMSQ-dg) 5 ppm: 1,03 (t, J=7,19 Hz, 3 H), 2,21 (s, 2 H), 2,22

(3, 3 H), 2,72 (s, 3 H), 3,05 (o, J=7,19 Hz, 2 H), 5,90 (d, J=2,40 Hz, 1 H), 7,17 (<4,

=2,40, 1,05 Hz, 1 H), 7,36 (d, J=1,95 Hz, 1 H), 7,62 (d, J=1,95 Hz,1 H), 7,99 (d,
J=1,95 Hz, 1 H).
ESI/MS (m/e, %): 300 [(M+1)", 100]

Ejemplo 10
HO.__0O
H
N |\N F
= S
I ~N

Acido 5-ciclopropil-2-(3'-fluoro-2,4'-bipiridin-5-ilamino)benzoico

En un tubo s;hlenck, se calentéd a 120°C durante la noche una mezcla del Intermedio 14
(1,66 mmol, 0,376 gq), 3fluore-4-(tributilestannil)piridina (1,66 mmal, 0,642 @),
PdACldppf.DCM (0,17 mmol, 0,136 g) y Cul (0,32 mmol, 0,053 g) en DMF (12 mi). La m=zcla
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se filtréd a través de Celite y el disolvente se eter
La fase=

con mezclas de hevano/acatato de

& avapard. La mezcla bruta se extrajo entre

etilico y agua. organica s= evapora y 2l residuo bruto se purificd sobre Si0Q, eluyendo
etilo y proporcionando 0,049 g (9% de rendimiento) del
producte esperado.
RMN de "H (400 MHz, DMSO-de) & pprn 0,3 (m, 2 H), 0,9 (m
(dd, J=8,6, 2,3 Hz, 1 H), 74 (, /=86 H=, 1 H), 7,7 (4,
J=55, 27 Hz 1 H), 7,9 (d, J=8,2 H=, 1 H), 2,0 dd, J=37, &,
Hz, 1 H), 5,6 (m, 2H) 9,6 (m, 1 H).

ESIMS (mfe, %): 350 [(M+1)*, 100].

H), 1,6 (m, 1 H), 7,2
=22 Hz, 1 H), 7.3 (dd,
1 Hz, 1 H), 8,5 (d, J=4,3

Ejemplo 11

~N
ST
N

Acido 2-(6-(dietilamino)-5-metilpiridin-3-ilamino)-5-metilbenzoico
Se ohtuvo siguizndo &l procedimiento descrito en el Ejemplo 9 partiendo del Intermedio 16
(400 mg, 1,08 mmol) y dietilamina (0,12 ml, 1,17 mmal). Después de purificacién, se
obtuvieron 0,040 g (10% de& rendimiento) del producto esperad.
RMM dea "H (200 MHz, DMSO-dg) & ppr: 1,00 (t, J=7,03 Hz, & H), 2,20 (s, S Hy,
(s, 3 H), 3,11 (2, J=7,02 Hz, 4 H), 3,92 (, J=8,59 Hz, 1 H), 7,12 -7
7,44 (d, J=2,00 Hz, 1 Hj, (s, 1TH), &02 ¢, J=2,72
(s, 1H).

A An

ey A 2m

25 (m, 1 H),
= 1 H) 925 (s, 1 H), 12,92

-
. 3%

PR

ESIMS (m/e, %): 314 [(M+1)*, 100].
Ejemplo 12
0O OH
H
DD
/\\// ’/l ~ /\\/'O\

Acido 2-(6-((2-metoxietil)(metil)amino)-5-metilpiridin-3-ilamino)-5-metilbenzoico

Se obtuvo siguiendo el procedimiento descrito en &l Ejemplo 2 partiendo del Intermedio 16

(400 mg, 1,08 mmol) y 2-metoxi-N-metiletanamina (0,14 mi, 1,581 mmol). Después de

purificaciin, se cbtuvieron 0,040 g (10% de rendimiento) del producto ssperado.
RMN d& 'H (200 MHz, DMSC-d;) S a2 H), 279

yppm: 2,21 (s, 3 H), 2,25 (s, (s, 3 H),

5,07 - 2,27 1, & H), 2,51 (t, J=6,05 Hz, 2 H), 8,90 (4, J=8,50 Hz, 1 H), 7,08 - 7,24
(m, 1H), 7,38 (3, 1 H), 7,35 (s, 1 H), 7,87 - 8,13 (m, 1 H), 8,72 - 10,03 (m, 1 H).

ESI/MS (m/=, %): 330 [(M+1)", 100].

Ejemplo 13

155
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Cl
Acido 2-(5-cloro-6-fenilpiridin-3-ilamino)-5-metilbenzoico

2-(5-Cloro-6-fenilpiridin-2-ilamino)-&-metilbenzoato de terc-butilo

Se obtuva (0,008 g, 3% de rendimiznto) siguiendo el procedimiento descrito en el Ejemplo 8
(etapa A) partizndo d2 0,230 g (0,55 mmol) dzl Intermedio 20A y 0,108 g (0,87 mmal) de
acido fenilbordnico.

ESI/MS (m/e, %): 395 [(M-1)+, 100]

B. Acido 2-(5-cloro-e-fenilpiridin-3-ilamino)-5-metilbenzoico

Se obtuvo (0,005 g, 57% de rendimiento) siguiendes &l procadimisnto descrito en &l Ejemplo 8
(etapa B) parti=ndo e 0,008 g (0,02 mmol) de 2-(5-cloro-G-fenilpiridin-2-ilamino)-5-
metilbenzoato de ferc-butilo en 1 ml de TFA.

RMN de 'H (400 MHz, DMSO- dg) 5 ppm: 2,20 (5, 3 H), 7,02 - 7,54 (m, 7 H), 7,52 (s,
1 H), 823 (d, J=17,22 H=, 1 H) 3,63 (s, 1 H).
ESI/MS (m/=, %): 337 [(M-1)-, 100]

HO. @]
V/é/n
~N
%
N

Acido 5-ciclopropil-2-(2-(2-ciclopropilfenil)pirimidin-5-ilamino)benzoico

Ejemplo 14

A. 2-(2~(2-Clorofenihpirimidin-&-ilamino)-5-ciclopropilbenzcato de metilo

En un tubo schienck, se calentd a 110°C durante 12 ‘horas, en atmasfera de argon, una
mezcla de 2-amino-S-ciclopropilbanzoato de metilo (descrito en el Intermedio & (stapa A))
(0,75 mimol, 0,135 q), Intermedio 23 (5-broma-2-(2-clorofenil)pirimidina) (0,75 mmaol, 0,202 g),
Cs,CQ; (1,08 mmal, 0,345 g), =anthpos (0,15 mmol, 0,029 g) y Pda(cdba); (0,08 mmol, 0,074
g) en dioxano (4 ml). Después de filtrar sobre Celite, &l disolvente se evapord y la mezcla
bruta se purificd sobre Si0Q, eluyzndo con hevand/acetate de etilo proporcionands 0,210 g
(72% de rendimiento) del derivado &ster corraspondizsnte.

ESUMS {m/z, %): 320 [(M+1)", 100], 382 [(M+1)", 25].

B. Acido 2-(2-(2-clorofenil)pirimidin-&-ilaming)-5-ciclopropilbanzoico

S= disolvid el residuo sélido obtenida en la etapa A en metanaol (3 ml) y s& afadid solucidén
acuosa 2M des MaOH (1 ml). La mezcla se calentd a A30°C durantz 2 horas, &l disolvent2 se

evapord y &l sélido obtenido se suspendid en agua. El pH se llzvé hasta 6,5 y se evtrajo con
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CHCI;. La mezcla bruta se purificd sobre a SiO, sluyendo con DCM/MeOH al 2%
proporzionando 0,170 g (rendimiento 51%) del producto esperada.
RMN de 'H (300 MHz, DMS0-de) 5 ppm: 1,2 (im, 2H), 1,5 (m, 2H), 2,5 (m, 1H), 7,
(dd, J=8,6, 2,3 Hz, 1H), 7,9 (d, J=2,6 Hz, 1H), 2,0 (m, 2 H), 2,1 (m, 1H), &2 (d,
J=2,3 Hz, TH), &3 (m, TH), 6,4 (s, 2H), 10,0 (s, 1H), 13,2 (s, IH)
ESIMS (m/e, %) 2636 [(M+1)", 100], 366 [(M+1)", 35].

C. Acido 5-ciclopropil-2-(2-(2-ciclopropilfenil)pirimidin-5-ilamino)henzoizo

En un tubo schlenck, se calenté a 110°C durante 72 horas, =n atmoésfera de argon, una
mezcla de acido  2-(2-(2-clorofenil)pirimidin-5-ilamino)-5-ciclopropilbenzoico (0,55 mmaol,
0,200 q), acico ciclopropilhorénico (0,71 mmol, 0,081 g), K;PQ, (1,33 mmol, 0,395 qg), PCy;
(0,05 mmol, 0,015 q) y Pd(Ac), (0,03 mmol, 0,008 g) en una mezcla de tolueno/agua &:1 (8
ml). La mezcla bruta se vertid en agua y s¢ extrajo con acetato de etilo. La fase organica se
secd sobre MgSO,, s= filtrd y s& elimind el disolvante. La rﬁezcla bruta s= purificé por
cromatografia de fase invarsa eluysndo con un gradiznts dz 100% de agua a 100% de
MeOH/AcN 1:1 proporcionanda 0,015 g (71% de rendimiento). |

RMN de "H (400 MHz, DMSO-dg) 5 ppm: 0,3 (m, 4 H), 0,8 (m, 4H), 1,9 (m, 2H), 7.0

(d, J=7,0Hz, 1H), 7,3 (m, 2H), 7,5 (s, 1H), 7,6 (m, J=2,0 Hz, 1H), 2,2 (s, 1H), 8,& (s,

2H), 9,5 (s, 1H), 13,2 (s, TH).

ESIIMS (mle, %): 272 [((M+1)", 100].

Ejemplo 15

SN

Acido 5-ciclopropil-2-(5-fenilpiridin-3-ilamino) benzoico

A. 5-Ciclopropil-2-(5-fenilpiridin-2-ilamine) benzoato de etilo

Se obtuvo (0,024 ¢, 79% de rendimiznti) siguiendo &l procedimiento descrito en el Ejemplo 7
(=tapa A) partiendo del Intzermeadio 9 (3,29 mmol, 0,053 g) y el Intarmeadio 4 (5,28 mmol, 0,05

).
ESIMS (m/e, %): 356 [(M+1)*, 100).

B. Acido 5-ciclopropil-2-(5-fenilpiridin-2-ilamino) benzoico

Se obtuvo (0,07 g, 27% de rendimienta) siguiendo el procedimiento descrito en &l Ejemplo 7
(etapa B) partiendo de 0,034 g de S-ciclopropil-2-(&-fenilpiridin-3-ilamino) benzoato de etilo.
RMN de "H (300 MHz, DMSO-dg) 5 ppm: 0,58 (m, 2 H) 0,76 - 0,59 (m, 2 H) 1,76 -
206 (m, 1H)B,a2-809(m, 9H) 3,22 -232 (m, 2 H).
ESIMS (m/e, %): 331 [(M+1)", 100].
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Ejemplo 16
HO. 0
N
B

Acido 5-metil-2-(quinolin-3-ilamino)benzoico

A. 5-Metil-2-(quinalin-3-ilamino)bhenzoato de etilo

Se obtuva (0,548 g, 979 de rendimianto) siguiendo el procadimiento descrito en el Ejemplo
14 (stapa B) partiendo de Z-amino-5-metilbenzoato de etilo (0,395 g, 2,20 mmol) y 3-
bromoquinclina (0,46 g, 2,20 mmol).

ESI/MS (m/e, %): 307 [(M+1)", 100].

B. Acido 5-metil-2-(quinolin-3-ilamino)benzoico

Se oktuvo (0,542 g, rendimignto SG9%) siguiends el procedimiento descrito en el Ejemplo 14
(etapa B) partizndo de 5-metil-2-(quinolin- ---|Iammo)bén:oatu:- de etilo (0,245 g, 2,1 mmal).
RMN de "H (400 MHz, DM30-dg) & ppm: 2,2 (s, 3H), 7,2 (dd, J=8,8, 2,3 Hz, 1H), 7,4
(m, 1H), 7,6 (m, 2H), 7,8 (s, 1H), 7,9 (d, J=7,5 Hz, 1H), 7,9 (d, J=7,8 Hz, 1H), §,1 (d,
J=23 Hz, 1H), 5,8 (d, J=2,7 Hz, TH), 9,7 (s, TH), 13,2 (s, 1 H).
ESI/MS (m/e, %): 279 [(M+1)", 100].

Ejemplo 17

Acido 5-metil-2-(5,6,7,8-tetrahidroquinolin-3-ilamino)benzoico
Se sometié una solucidn de acido 5-metil-2-(quinalin-2-ilamino)benzoica (Ejemplo 18) (1,08
mmol, Q,203) en TFA (2,5 ml) a hidrogenacién a presidn (53 psi) con PO, (0,11 mmal, 0,028
g) como catalizador hasta que desaparecid todo el material de partida. Después de filtrar ja
mezcla de reaccion, se concentrd y volvid a -:Iisolvér =n agua. El pH se ajusté a 4-5 mediante
adicién de NaOH 2N y se formd un sélido. Este sdlide amarillo formado =ra el compuesto
deseado (0,249 mg, 79% d= rendimisnto).
RMN de 'H (4006 MHz, DMSO-dg) 5 ppm: 1,8 (m, 4H), 2,2 (s, 3H), 2,2 (t, J=65,0 Hz,
2H), 2,9 (t, J=3,2 Hz, ZH), 7,2 (d, J=8,5 Hz, 1H), 7,2 (m, 1H), 7,7 (s, 1H), 7,9 (s, 1H),
8,4 (d, J=1,7 Hz, 1H), 94 (s, 1 H), 13 (s T H).
ESI/MS (m/2, %): 283 [(M+1)+, 100].

Ejemplo 18
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Acido 2-(5-cloro-2-fenilpiridin-3-ilamino)-5-metilbenzoico

A. 2-(5-Cloro-2-fenilpiridin-3-ilamino)-5-m«=tilbenzoato d= terc-butilo

Se abtuvo (0,008 g, 3% n:le'rendimiento) siguiendo el procedimiento descrito en el Ejemplo &
(stapa A) partiznde del Intermedio 20B (0,52 nmmal, 0,220 g) y acido fenilborénico (0,87
mmol, 0,106 g).

ESI/MS (m/e, %): 395 [(M+1)+, 100]

B. Acido 2-(5-claro-2-fenilpiridin-3-ilamino)-5-metilbenzoico

Se obtuve (0,025 g, 249% de rendimiento) siguiendo el procedimienta descrito en el Ejemplo &
(etapa E) partiendo de 2-(5-clora-Z-fenilpiridin-3-ilamino)-5-metilbenzoato de terc-butilo (0,17
mmaol, 0,068 g).
RMN de "H (400 MHz, DMSO- dg) & ppm: 2,20 (s, 3H), 7,16 - 7,71 (m, §H), 7,82 (s,
1H), 8,32 (s, 1H), 9,42 (s,1 H).
ESI/MS (m/e, %). 338 [(M+1)+, 100]

Ejemplo 19

Acido 5-ciclopropil-2-(5,6-difenilpiridin-3-ilamino)benzoico

A. B-Ciclopropil-2-(5, 3-dif=nilpiridin-3-ilamino) benzoato de &tilo

Se abtuvo (0,09 g, 32% de rendimianto) siguiendo el procedimiento descrito en el Ejemplo 7

(etapa A) partiendo d=l Intermedin 9 (0,71 mmol, 0,13 g) y el Intermedio & (0,55 mmal, 0,135

Q).
ESIUMS (m/z, %): 435 [(M+1)", 100].

Acido G-ciclopropil-2-(5, B-difenilpiridin-3-ilamino) henzoico

B.
Se obtuvo (0,035 g, 42% de rendimiento) siguisndo &l procedimiznto descrito en el Ejemplo 7
(stapa B) partizndo de 0,000 g (0,21 mmol) de S-ciclopropil-2-(5,6-difenilpiridin-Z-ilamino)
benzoato de =tilo.
RMN de "H (2300 MHz, CDCl5) 5 ppm: 0,65 (d, 2 H) 0,90 (d, 2 H) 1,75 - 1,99 (m, 1 H)
7,06 -7 41 (m, 12H) 7,81 (s, T H) 7,75 (s, 1 H) 8,32 (s, 1 H).
ESIMS (m/e, %): 407 [(M+1)", 100].
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Acido 5-ciclopropil-2-(2-(2,6-difluorofenil)pirimidin-5-ilamino)benzoico

Ejemplo 20

En un tubo schiznck, se calentd a 110°C durant= 12 horas, en atmésfara de argon, una
mezcla del intermedio 2 (0,90 3, 5,77 mmol) y =l Intermedio 24 (1,2S g, 5,09 mmol), Cs,CO;
(12,13 mmel, 3,97 q), =anthpos (1,02 mmaol, 0,59 g v Pdx(dba)z (0,51 mmol, 0,47 g) en
dioxano (30 ml). El disolvente se evapord y la mezcla bruta se extrajo entre agua acidulada y
acztato de etilo. La fase organica se secd sobre MgS0,, s filtrd y se elimind &l disclvente.

La mezcla bruta se triturd con DCM dando 1,145 g (A1% de rendimiento) del producto
esperado.

RMN de "H (200 MHz, DMSO-dg) 3 ppm: 0,8 (m, 2H) 0,9 (r, 2H) 1,9 (m, 1H) 7,2 (m,

2H) 7,4 (m, 1H) 75 (m, 1H) 7.7 (d, J=2,5 Hz, 1H) 8,5 (s, 2H) 9,5 (5, 1H) 13,2 s,

1H).

ESI/MS (m/e, %): 233 [(M+1)", 100].

Ejemplo 21

Acido 5-ciclopropil-2-(5-metilpiridin-3-ilamino) benzoico

A. 5-Ciclopropil-2-(5-me=tilpiridin-3-ilamino) benzoato de &tilo

Se obtuvo (0,11 g, 42% de rendimiento) siguiendo el procedimienta dascrito en el Ejemplo 7
(etapa A) partiendo del Int=rmedic @ (0,29 mmal, 0,2 ) y S-metilpiridin-3-amina (0,29 mmaol,
0,098 g).

ESI/MS (m/', Ya): 267 [(M+1)*, 100].

B. Acido 5-ciclopropil-2-(G-metilpiridin-3-ilaming) benzoico

Sz disolvid 2l residuo sélido obtenido en la stapa A en 4 ml de eta-nol y se afadieron 0,4 ml
de solucién acuosa 2N de NaOH. La mezcla se agitd a 25°C durantz 16 haras, &l disolvente
se evaporé y el sélido obtenido se suspendid 2n agua. Se llevd el pH a 6,5 y se evtrajo con
CHCI; proporcionanda 0,05 g (rendimiento 80%) del producto esperacio.

PMN de "H (300 MHz, DMSO-dg): 0,59 (d, 2H), 0,90 (d, 2H), 1,29 (m, 1H), 2,27 (s,

2H), 7,18 (s, 2H), 7,46 (s, TH), 7,64 (s, TH), 8,05 (s, tH), 5,26 (s, 1 H).

ESUMS (m/e, 7o): 269 [(M+1)", 100].
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Acido 2-(2-(3-ciclopropoxifenil)pirimidin-5-ilamino)-5-ciclopropilbenzoico

Ejemplo 22

A. 2-(2-(3-Ciclopropoxifenil)pirimidin-5-ilaminn)-5-ciclopropilbenzoato de meatilo

En un tubo schlenck, s& calentd a 110°C durantz 12 horas, en atmdsfera de argon, una
mezcla del Intsrmedio 17 (0,205 g, 1 mmol) y =l Intermedio 25(0,260 9, 1 mmol), K.CO; 2M
(1,98 mmol, 1 ml) y Pd(PFhz)s (0,1 mmol, 0,114 g) &n dioxano (v ml). El disolvente se
avapord y la mezcla bruta se extrajo entre agua y acetato de etilo. La fase organica se secd
sobre MgS0Q,, se filtrd y s alimind &l disolvent2. La mezcla bruta se purificd por
cromategrafia sobre Si0. eluyendo con mezclas de hevano/acstato de etilo proporcionando
0,205 g (49% d= rendimiento) del producto esperado.
ESI/MS (m/e, %): 402 [(M+1)", 100].

B. Acido 2-(2-(3-ciclopropazifenilpirimidin-S-ilaming)-5-ciclopropilbenzoico

Se obtuvo (0,136 3, rendimiznto 84%) siguizndo 2l procedimiento descrite en el Ejempla 21

(stapa B) partiendn de 2-(2-(C-ciclopropasifenil)pirimidin-5-ilamino)-5-ciclopropilbenzoato de

metilo.
RMN dz 'H (400 MHz, DMSO-ds) & ppm: 0,7 (m, 4H), 0,9 (m, 4H), 1,9 (m, 1H), 3,9
(m, 1H), 7,1 {d, J=6,7 Hz, 1H), 7,2 (d, J=7,2 Hz, 1H), 7,3 (d, J=7,8 Hz, 1H), 7.4 (4,
J=7 A4 Hz 1H), 7.7 (s, TH), 7,9 (d, J=74 Hz, 1H), 5,0 (s, 1H), 8,3 (m, ZH), 9,3 (s,
1H), 13,2 (s, 1H).
ESI/MS (m/e, %): 338 [(M+1)", 100].
Ejemplo 23
Oy OH
L~
= N/\

o}
Acido 5-metil-2-(6-morfolinopiridin-3-ilamino)benzoico

A. 5-Meatil-2-(6-morfolinopiridin-2-ilamino)benzoato de ferc-butilo

Se afadié morfolina (0,55 mmaol, 0,050 g) a una solucidn del Intermedio 15 (0,28 mmol, 0,1
@) en etoxiztanol (1 ml). La mezcla se calenté a 130°C durante 16 horas en un tubo s=llado.
Se anadieron 0,050 g (0,55 mmol) de morfolina y la mezcla se calentd a 120°C durants otras
24 horas. El disclvente se evapord y la mezcla bruta se purificd por Si0, eluyendo con
mezclas de hexano/acetato de etilo proporcionando 0,056 g (55% d= rendimisnto) del
producta esperado.

ESI/MS (m/e, %): 370 [(M+1)", 100]
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B. Acido 5-metil-2-(G-morfolinopiridin-3-ilaminc)henzoico

Se agité a tamperatura ambiente durante 1 hora una solucién de éster terc-butilico del acido
&-metil-2-(3-morfolinopiriclin-3-ilamino)benzoico en TFA (0,6 ml, 7,58 mmal). El disolvente se
evapord y &l residuo se triturd en é&ter dietilico. El sélidlo formado s separd por filtracion
proporsionando 0,047 g (73% de randimiento) del produsto esperado.

ESIMS (m/e, %): 314 [((M+1)", 100]

Ejemplo 24

Oy OH
N
)
= N/\
(o
Acido 5-metil-2-(5-metil-6-morfolinopiridin-3-ilamino)benzoico
Se obtuvo (0,050 g, 17% de rendimiento) siguiends el procedimiento descrito en el Ejemplo 9
partiendo del Intermeadio 15 (1,06 mmal, 0,400 g) y morfolina (1,17 mmal, 0,102 mi).
RMN de 'H (200 MHz, DMSQ-ds) & ppm: 2,18 (s, 3H), 2,23 (s, 3H), 2,66 (m, 4H),
3,84 - 2,91 (m, 4H), 3,93 (d, J=2,59 Hz, 1H), 7,14 (d, J=2,59 Hz, 1H), 7,40 (s, 1H),
7,67 (s, 1H), 3,01 (s, 1H), 3,62 - 10,25 (s, 1H).
ESI/MS (m/e, %): 328 [(M+1), 100]

Ejemplo 25

Acido 5-ciclopropil-2-(6-ciclopropil-5-fenilpiridin-3-ilamino) benzoico

A. 5-Ciclopropil-2-(6-ciclopropil-5-fenilpiridin-3-ilamino) benzoato de etilo

Se obtuvo (0,025 g, 44% de rendimiento) siguiendo =l procedimisnty descrito en el Ejemplo 7

(otapa A) partiendo del Intermedio © (0,15 mmol, 0,035 g) v &l Intermedio & (0, 14 mmaol, 0,03

Q).

ESIMS (m/e, %) 366 [(M+1)*, 100Q].

B. Acido S-ciclopropil-2-(3-ciclopropil-S-fenilpiridin-3-ilamino) benzoico

Se obtuve (0,005 g, 22% de rendimiento) siguiendo el procedimiznto descrito en el Ejempla 7
(etapa B) partiendo de &-ciclopropil-2-(B-ciclopropil-&-fenilpiridin-2-ilamino) benzoato de etilo
(0,025 g, 0,06 mmal).
RMN de "H (300 MHz, CDCls) & ppm: 9,55 - 0,71 (m, 2H), 0,75 - 0,98 (m, 4H), 1,07 -
1,20 (m, 2H), 1,78 - 1,92 (m, 1H), 1,98 - 223 (m, 1H), 7,12 (s, 2H), 7,22 - 7,53 (m,

GH), 7,78 (s, 1H), 8,25 - 8,57 (s, 1H).
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ESI/MS (m/e, %): 371 [(M+1)*, 100].

Ejemplo 26
Os_OH
H
N

B

Acido 2-(6-(2-ciclopropilfenil)-5-metilpiridin-3-ilamino)-5-metilbenzoico

A. 2-(3-(2-Clorofenil)-5-metilpiridin-3-ilaming)-5-metilbenzoato de terc-butilo

DG\

Se obtuvo (0,150 g, rendimianto 955%) siguiendn &l procedimienta descrito en &l Ejemplo 22

(stapa A) partiendo del Intermedio 1& (0,53 mmol, 0,200 g) y acido 2-clorofenilbordnico (0,79

mmol, 0,124 g).

RMN d& "H (200 MHz, CDCL;) & ppn1: 1,62 (s, SH), 2,14 (s, 3H), 2,20 (s,
7,80 m, 7H), 7,74 (m, 1H), 3,458 (d, J=2,34 Hz, 1H), 9,42 (s, 1H).

ESIMS (m/e, %): 409 [(M+1)*, 98],

B. 2-(3-(2-Cicloprapilfenil)-5-metilpiridin-2-ilamino)-5-meatilbenzoato de fro-butilo

3H), 6,90 -

Se abtuvo (0,152 g, B3% de rendimiento) siguiendo &l procadimiznto deserito en el Ejemplo

14 (etapa C) partiendo de 2-(B-(2-clorofznil)-5-meatilpiridin-2-ilamino)-5-metilbenzoato de tare-
R f

butilo (0,49 mmol, 0,200 g) y acido ciclopropilborénico (1,47 mmal, 0,125 ).

ESIMS (m/=, %): 408 [(M+1)*, 63).

C. 2-(B-(2-Ciclopropilfenil)-5-metilpiridin-2-ilamino)-5-metilbenzoico acido

~_

(stapa B) partiendo de 2-(B-(2-cicloprofilfe
terc-butilo (0,150 g, 0,37 mmal).

RMN de 'H (400 MHz, DMSQ- ofg) & ppm: 0,59 - 0,85 (m, 2H), 0,78 (d,

2H), 1,47-1,80 (m, 1H), 2,07 (s, 3H),
J=7,43, 1,47 Hz, 1H), 7,20 (t, J=75,8
Hz, 1H), 7,75 (s, 1H), 5,36 (d, /=27
ESIMS (m/e, %): 259 [(M+1)", 100]

Ejemplo 27

Se obtuvo (0,012 g, 10% de rendimiento) siguiendo &l procedimiento descrito en el Ejemplo 8

nil)-5-metilpiridin-2-ilamino)-5-metilbenzoato  de

J=3,61 Hz,

205 (s, 3H), 8,91 (d, J=7,23 Hz, 1H), 7,12 (dd,

5 Hz, 1H), 7,25 - 7,35 (m, 3H), 7,58

4 Hz, 1H).

Acido 2-(6-(2-cianofenil)-5-metilpiridin-3-ilamino)-5-metilbenzoico

A. 2-(6-(2-Cianofenil)-5-metilpiridin-3-ilaming)-5

-mctilhensoato de ferz-butilo

(d, J=2,35
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Se obtuve (0,184 g, 349% de rendimiento) siguizndo el procedimiento descrito en el Ejemplo S
(etapa A) partiendo dzl Intermedio 13 (1,05 mmal, 0,400 g) y acido 2-cianofenilbordnico (1,59
mmeol, 0,233 g).

RMN de 'H (200 MHz, DMS0O-d;) 5 ppm: 1,28 -1,70 (s, GH), 2,18 (s, 3H), 2,26 (s,

2H), 7,33 (s, 1H), 7,42 - 8,07 (m, BH), 5,40 (d, J=2,24 Hz, 1H), 9,22 (s, 1H).

ESI/MS (m/e, %): 400 [(M+1)", 100]

B. Acido 2-(8-(2-cianofenil)-G-metilpiridin-2-ilamino)-5-metilbenzoico

Se obtuvo (0,013 g, 10% ds rendimi=nto) siguienda &l procedimiento descrito en &l Ejemplo 8
(etapa B) partiendo de 2-(B-(2-ciancfenil)-5-metilpiridin-3-ilamino)-&-metilbanzeato de terc-
butile (0,164 g, mmol).

RMN de 'H (200 MHz, DMSQ-dg) 5 ppm: 2,16 (s, 3H), 2,27 (s, 3H), 7,21 (m, 2H),

7,50-7,7 (m, 3H), 7,70 -7,8V (m, 2H), 7,90-5,00 (m, 1H) 3,3¢ (s, 1H)..

ESI/MS (m/e, %): 344 [(M+1)", 100]

N
~

Acido 2-(2-(3-clorofenil)pirimidin-5-ilamino)-5-ciclopropilbenzoico

Ejemplo 28

A. 2-(2-(3-ClorofeniDpirimidin-5-ilamino)-5-ciclopropilbenzoato de matilo

Se obtuva (0,433 g, 81% de rendimiento) siguiendo el procedimisnto descrito en el Ejemplo
22 (etapa A) partiendo dal Intermedio 17 (0,99 mmol, 0,300 g) y acido 2-clorofenilborénico
(0,99 mmol, 0,155 g).

ESI/MS (m/=, %) 380 [(M+1)+, 100], 383 [(M+1)+, 35]

B. Acido 2-(2-(3-clorofenilpirimidin-S-ilaming)-5-ciclopropilbenzoico

Se obtuve (0,217 g, rendimients 80%) siguiends el procadimiento descrito &n 2l Ejemplo 22
(etapa B) partiendo de 2-(2-(G-clorafenil)pirimidin-5-ilamino)-5-ciclopropilbenzoato de metilo
(0,433 g, 0,60 mmol).

RMN d= "H (400 MH=z, DMSO-ds) 5 ppm: 9,6 (m, 2H), 0,9 (m, 2H), 1,9 (m, 1H), 7,3

(m, 2H), 7,6 (m, 3H), 5,2 (n, 2H), 8,5 (s, 2H), 9,5 (s, 1H), 13,2 (s, 1H).

ESI/MS (m/e, %6): 266 [(M+1)+, 100], 368 [(M+1)+, 25]

Ejemplio 29
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Acido 5-metil-2-(6-fenil-5-(trifluorometil)piridin-3-ilamino)benzoico

En un tubo schlenck, se calentd a 130°C durants la noche, en atmdsfera de argon, una
mezcla de Acido 2-bromo-S-metilbenzoico (0,57 mmol, 0,120 g), Intermedio 1 (1,12 mmol,
0,255 q), carbonato potasico (1,12 mmol, 0,153 g), Cu,O (0,08 mmol, 0,008 q) y Cu (0,08
mmol, 0,004 g) en DME (2 ml). El disolvente se evapord y Ia mezcla bruta se purificd sobre
Si0; eluyendo con mezclas de CH.Cl/ MeQH proparcionando 0,120 g (57°% de rendimiento)
del compuesto esperado.

ESI/MS (m/e, %): 373 [(M+1)", 100]

Ejemplo 30

O OH
&
~N
Q
S

Acido 5-metil-2-(5-metil-6-(piperidin-1-il)piridin-3-ilamino)benzoico
Se obtuva (0,133 g, 47% de rendimientn) siguiendon &l procadimiento descrito en el Ejemplo 9
partizndo del Intermedio 14 (1,06 mmal, 0,400 g) y piperidina (1,16 mmel, 0,115 ml).
RMN de "H (200 MHz, DMSO-ds) & ppmi: 1,43 - 1,72 (m, 8H), 2,07 - 2,30 (m, 6H),
2,74 - 2,110 (m, 4H), 3,92 (d, J=2,89 Hz, 1H), 7,19 (d, J=3,39, 215 H=, 1H), 7,41 (d,
J=1,98 Hz, 1H), 7,53 (s, 1H), 8,01 (d, J=2,72 Hz, 1 H).
ESI/MS (m/e, %): 326 [(M+1)", 100]

Ejemplo 31

Acido 2-(6-(azepan-1-il)-5-metilpiridin-3-ilamino)-5-metilbenzoico

Se obtuvo (0,050 g, 219% de rendimiehto) siguisndo &l procedimiento descrito en el Ejzmplo 9

partiendo del Intermedio 13 (1,08 mmal, 0,400 9) y azzpan (1,17 mmaol, 0,132 g).
RMM de "H (200 MHz, DMSO-ide) & ppm: 1,46 - 1,84 (m, 2H), 2,20 (s, 3H), 2,22 (s,
aH), 2,00 - 2,82 (n, 4H), 5,84 (d, J=2,59 Hz, 1H), 7,17 (dd, J=8,5%, 1,95 Hz, 1H),
7,24 (d, J=2,T73 Hz, 1H), 7,589 - 7,72 (m, 1H), 7,22 - 8,05 (m, 1H), 9,20 (s, 1H).
ESI/MS (m/e, %): 340 [(M+1)", 100]

Ox-OH
)E}H
N

Ejemplo 32

B
o
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Acido 2-(6-(3-metoxifenil)-5-fenilpiridin-3-ilamino)-5-metilbenzoico

A. 2-(B-(3-Metovifenil)-S-fenilpiridin-3-ilamino)-5-metilbenzoato de tilo

Sa obtuvo (0,100 g, 29% de rendimiznto) siguiendo el procedimiento descrito en 2l Ejemplo 7
(etapa A) partizndo del Intermedio 10 (0,31 mmol, 0,161 g) y &l Intermedio 7 (0,81 mmol,
0,223 g).

ESI/MS (m/&, %). 439 [(M+1)", 100]

B. Acido 2-(R-(3-metoxifenil)-5-fenilpiridin-3-ilaminn)-5-metilbenzoizo

Se obtuve (0,060 g, 34% de rendimiznto) siguiendo &l procadimiento descrito &n el Ejemplo 7
(stapa BE) partiendo d= 0,23 mmal (0,100 g) de 2-(6-(3-metoxifenil)-5-fznilpiridin-3-ilamine)-5-

metilbenzoato de etilo.
2H), 7,08-7 14 (&, 'IH), 2 1-7,32 (m, 7H), 7,567 ,5':‘ (d 1H ) 74 (s, 1H), 8,55-8,57
(4, 1H), 9,53 (s ancho, 1H).

ESIMS (m/e, %): 411 [(M+1)", 100]

Ejemplo 33

Acido 2-(2,3"-bipiridin-5-ilamino)-5-ciclopropilbenzoico

A. 2-(2 3'-Bipiridin-5-ilamino)-5-ciclopropilbenzoato de matilo

Se obtuveo (0,087 g, 49% de rendimiento) siguiendo el procedimiento descrito =n <l Ejemplo
2 (etapa A) partiendo del Intermedio 12 (0,45 mmol, 0,155 g) y acido piridin-3-ilborénico
(0,67 mmol, 0,032 g).
ESI/MS (m/e, %): 34A [(M+1)", 100]

B. Acido 2-(2.2"-bipiridin-G-ilamino)-S-ciclopropilbenzoico

S obtuvo (0,084 g, rendimiento 74%) siguisnde &l procedimiento descrito en el Ejzmplo 22
(2tapa B) partiendo de 2-(2,3-hipiridin-S-ilamino)-&-ciclopropilpenzoato de metilo (0,067 g,
0,19 mmol).
RMN de "H (400 MHz, DMSQ-ds) & ppm: 0,6 (m, 2H), 0,& (m, 2H), 1,5 (m, 1H), 7.2
(d, J=2,7 Hz, 1H), 7,3 (d, J=S,7 Hz, 1H), 7.5 (dd, J=7,7, 4,2 Hz, 1H), 7,7 (s, TH), 7,7
(dd, J=2,5, 2,7 Hz, 1H), 2,0 (d, J=8,7 Hz, 1H), 2,4 (d, J=7,9 Hz, 1H), &3 (m, 2H), 9.2
(s, TH), 9,6 (s, TH), 13,2 (s, 1H). '
ESIMS (m/e, %): 332 [(M+1)*, 100]
Ejemplo 34
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Acido 2-(3'-cloro-2, 4’-bipiridin-5-ilamino)-5-metilbenzoico

A. 2-(2'-Cloro-2, 4’-bipiridin-5-ilaming)-S-metilbenzoato de fere-lutilo

En un tubo schlenck, s calentd a 120°C durante 18 horas, en atmésfera de argon, una
mezcla del Intermeadio 18 (0,77 mmol, 0,23 g), 3-cloro-d-(tributilestannil)piridina (0,35 nmmol,
0,345 g), PdCl(FPhs). (0,08 mmol, 0,055 g) y Cul (0,16 mmol, 0,03 g) en dioxano (4 ml). El
disolvente se& evapord y la mezcla bruta se extrajo entre agua y acetato de =tilo. La fase
organica se evapord y el residuo bruto se purificd sobre SiO, 2luyando con mezclas de
diclorometano/ metanol proporzionanda 0,3 g (rendimiento 92%) del derivado  éster
correspondiente.
ESI/MS (m/e, %): 2608[(M+1)", 100].

B. Acido 2-(2'-cloro-2, 4-bipiridin-5-ilamino)-&-metilbenzoico

Se disolvid el residuo sélido abtenido en la etapa A &n 2 ml de acido trifluoroacético y se
aqgitd durants 1 hora a temperatura ambiente. El disolvente se evapord y residuo sélido se
triturd con una mezcla de éter isopropilico/hexano. El sélido se separd por filtracién
praporcionando 0,16 g (rendimisnto G2%) del producto esparado.
FMM de "H (300 MHz, DMSO-d) & ppm: 2,78 (s, 3H), 7,25 - 744 (m, 2H), 7,35 -
72(m, 1H), 7,72 - 7,83 (m, 3H), 8,583 - & &7 (m, 2H).
ESIMS (m/e, %): 340 [(M+1)", 100].

Ejemplo 35

Acido 5-metil-2-(3-metil-2,2'-bipiridin-5-ilamino)benzoico
Se afadié Z-(tributilestannif)piridina (1,56 mmol, 0,574 3) a una sclucidn del Intermedio 16
(1,07 mmol, 0,403 g) en DMF (7 ml). S= hizo borbotzar nitrégeno a su través y se anadid
Pd(PPhz): (0,05 mmol, 0,091 g). Se calentd en &l microondas a 120°C durante §h. Se dejéd
enfriar hasta temperatura ambiente vy se vertiéo en agua. Se evtrajo con acetato de etilo y la
fase organica se lavé con agua y salmusra. Se secd, se filtrd v se concentrd a vacio. El
producto bruto se purificd por cromatografia en columna (SiO., hexano: acetato de etilo 1:1)
proporcionando 0,310 g (77% de rendimients) del producto esperado.
RMN de 'H (200 MHz, DM30-ds) & ppm: 1,50 (s, 9H), 2,27 (s, 3H), 2,50 (s, 2H),
23 - 743 (m, SH), 7,52 (d, J=1,95 Hz, 1H), 7,85 (s, 1H), 7,59 (d, J=2,%1 Hz, 2H),
£,3% (d, J=2,24 Hz, 1H), 5,83 (d, J=5,05 Hz, 1H), 9,22 (s, 1H).
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ESIIMS (m/e, %): 320 [(M+1)*, 100]

Ejemplo 36

Acido 2-(5,6-difluoropiridin-3-ilamino)-5-metilbenzoico

A. 2-(5, 6-Difluorapiridin-2-ilamino)-5-metilbenzoato de terc-butilo

Se obtuvo (0,12 g, rendimiento 249%) siguiendo el procedimiento descrito en 2l Ejemplo 7
(etapa A) pa_rtienclo del Intermedic 11 (0,45 mmol, 0,1 g) y &-cloro-2,3-difluoropiridina (0,43
mmol, 0,072 g).

ESI/MS (m/e, %): 3Z1[(M+1)*, 100].

B. Acido 2-(5, 6-diflucropiridin-3-ilamino)-5-metilbenzoico

Se disolvid el residun solido abtenido en la tapa A =n 0,78 ml de acido trifluoroacético y se
agité durante 1 hora a tempe=ratura ambisnte. El disolvente se evapord y el residuo sélido se
trituré con una mezcla de &ter isopropilico/hexano.  El sdlido se separd por filtracién
proporcionanda 0,01 g (rendimiento 15%) del producto esperado.

PMN de 'H (200 MHz, CDCL) 5 ppm: 2,32 (s, 2 H) 8,58 - 715 (im, 1 H) 7,37 - 7,68

(m, 1H) 7,85 (s, 2H) 9,22 (s, 1 H).

ESIIMS (m/a, %): 325 [(M+1)", 100].

Ejemplo 37

Oy _OH
H
N%
= 0

Acido 2-(6-(3-metoxifenil)piridin-3-ilamino)benzoico

En un tubo schlenck, se calentd a 110°C durante 12 horas, en atmdsfera de argon, una
mezcla de  5-bromo-2-(3-metoxifenil)piridina  (Intzrmedio 27, 0,91 mmol, 0,22 g), 2-
aminobenzoato de etilo (Intermedio 33, 0,21 mmol, 0,15 g), EINAP (0,05 mmol, 0,022 g),
Pdy(ddba); (0,05 mmal, 0,042 3) v NaO'Bu (1,52 mmol, 0,175 g) an tolusno (4 ml). El
disolvente s evapord y el residuo sélido se triturd con solucidn acucsa de HCI 2N y se
extrajo con CHCl;. La mazcla bruta se purificd por cromatografia ultrarrapida sobre SiO,
eluy=ndo con mezclas de hexano/acetato de =tilo proporcionands 0,078 g (rendimiento 262)

del compuesto esperado.
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5 RMN de 'H (300 MHz, CDCls): 3,93 (s, 3H), 6,84-3,90 (m, 1H), 8,67-7-01 (m, 1H),
7,27-7,32 (m, 2H), 7,40-7,45 (m, 2H), 7,51-7,57 (m, ZH), 7,717,077 (m, 2H), 8,09-
8,12 (d, 1H), 8,72 (s, 1H), 9,67 (s ancho, 1H).

ESI/MS (m/e, %): 321 [(M+1)", 100].

S

Acido 2-(6-(3-etoxifenil)piridin-3-ilamino)benzoico

-87-

Ejemplo 38

Se obtuve (0,070 g, rendimiznto 19%4) siguisndo =l procedimiento descrito =n 2l Ejemplo 37
partiendo del Intermadio 54 (1,02 mmaol, 0,150 3) y el Intermedio 28 (1,09 mmal, 0,302 g).
& RMN de "H (300 MHz, CDCly): 1,42-1,47 (t, 3H), 4,11-4,13 (3, ZH), 5,225,586 (t,
1H), 6,94-3,97 (d, 1H), 7,25-7,20 (m, 1H), 7,38-7,41 (m, 2H), 7,47-7,53 (m, 2H),
7,63-7,78 (m, 2H), 2,07-3,10 (d, 1H), 2,70 (s, 1H), 9,72 (s ancho, 1H).
ESI/MS (m/e, %): 335 [(M+1)", 100].

Ejemplo 39

Acido 2-(6-(3-etoxifenil)piridin-3-ilamino)-5-fluorobenzoico
Se obtuvo (0,090 g, rendimi=nta 43%) siguiendo el procedimiento descrito en 2l Ejemplo 37
partizndo del Intermedio 83 (0,59 mmol, 0,100 g) y &l Intermedio 22 (0,59 mmol, 0,134 3).
& RMN de "H (300 MHz, DMSO-;): 1,32-1,37 (t, 3H), 4,05-4,12 (¢, 2H), 3,01-3,95
(m, 1H), 7,32-7,27 (m, 3H), 7,53-7,35 (m, 2H), 7,68-7,72 (m, tH), 7,90-7,93 (d, TH),
5,54-5,56 (m, 1H), 9,52 (s ancha, 1H).
ESI/MS (m/a, %): 353 [(M+1)", 100].

0. OH
N
SN
= OEt

Acido 2-(6-(3-etoxifenil)-5-metilpiridin-3-ilamino)benzoico

Ejemplo 40

Se& obtuvo (0,050 g, rendimiento 20%) siguiendao &l proredimientn descrito en el Ejemplo 37

partiendo d=l Intermedio 54 (0,91 mmol, 0,165 g) y el Intzrmadio 20 (0,91 mmol, 0,235 q).
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& RMN de 'H (300 MHz, CDCLy): 1,40-1,44 (t, 3H), 2,28 (s, 2H), 4,03-4,13 (¢, 2H),
B,79-6,33 ¢, tH), 3,54-6,97 (m, 1H), 7,08-7,10 (m, 2H), 7,24-7,41 (m, 3H), 7,64 (s,
1H), 8,00-3,03 (m, 1H), &§,55 (s, 1H), 9,79 (s ancho, 1H).

ESI/MS (m/=, %): 349 [(M+1)", 100].

Ejemplo 41

Acido 2-(6-(3-etoxifenil)piridin-3-ilamino)-5-metilbenzoico
Se obtuvo (0,150 g, rendimiento 51%) siguiendo é| procedimiento descrito en el Ejemplo 37
partiendo del Intermedio 55 (0,24 mmol, 0,150 g) y el Intermedio 28 (0,91 mmol, 0,223 g).
5 RMN de "H (300 MHz, CDCLy): 1,45 (t, 3H), 2,31 (s, 2H), 4,15 (2, 2H), 8,95 (d, 1H),
7,24 (s, 2H), 7,37 (1, 1H), 7,80 (d, 1H), 7,54 (s, H), 7,52 (s, 2H), 7,28 (s, 1H), 8,65

(s, 1H).
ESI/MS (m/e, %): 349 [(M+1)", 100].
Ejemplo 42
o) OH
N Y
= OEt

Acido 2-(6-(3-etoxifenil)-5-metilpiridin-3-ilamino)-5-metilbenzoico

Se obtuve (0,036 g, rendimiento 18%) siguiend: el procedimiento descrito en el Ejemplo &7

partiendo del Intarmedic &5 (0,58 mmeal, 0,100 g) y el Intermedio 29 (0,56 mmol, 0,133 g).
5 RMN de 'H (300 MHz, CDICly): 1,33-1,42 (4, 2H), 2,28 (s, 3H), 2,22 (s, ZH), 4,07-
4,12 (c, 2H), 6,935,993 (d, 1H), 7,07-7,09 (m, 2H), 7,17-7,20 (m, 1H), 7,25-7,2& (m
1H), 7,33-7,37 (t, TH), 7,80 (s, 1H), 7,21 (s, 1H), 8,54 (s, 1H), 9,10 (s ancha, 1H).
ESI/MS (m/e, %): 383 [(M+1)", 100].

0. OH
N
SN OF
P~ OEt

Acido 2-(6-(3-etoxi-2-fluorofenil)piridin-3-ilamino)benzoico

Ejemplo 43

Se obtuvo (0,150 g, rendimiento 469%) siguiendo &l procedimiento descrito en el Ejemplo 37
partiendao del Intermedio 54 (0,21 mmal, 0,185 9) y &l Intermedio 31 (0,91mmol, 0,269 g).
5 RMN de "H (300 MHz, CDCLy): 1,49 (t, éH), 4,16 (s, 2H), 3 25 (t, 1H), 7,00 (t, 1H),
716 (t, 1H), 7,22-7,49 (m, 3H), 7,69 (dd, 1H), 7,78 (dd, 1H), 2,05 (d, 1H), 8,63 (d,
1H).
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ESI/MS (m/e, %): 353 [(M+1)", 100].
Ejemplo 44
0. OH
N N
P OEt

Acido 2-(6-(3-etoxifenil)-4-metilpiridin-3-ilamino)-5-metilbenzoico
Se obtuvo (0,153 g, rendimiento 73%) siguiendo &l procedimiento descrito en el Ejemplo 37
partiendo del Intermedio &5 (0,53 mmol, 0,100 g) y el Intermedio 20 (0,56 mmol, 0,292 g).
5 RMN de "H (300 MHz, DMSO-ds): 1,22-1,37 (t, 3H), 2,22 (s, 3H), 2,25 (s, 3H),
4,07-4,12 (¢, 2H), 6,55-5,94 (m, ZH), 7,20-7.22 (d, 1H), 7,32-7.28 (, 1H), 7,61-7,85
(m, 2H), 7,72 (s, TH), 7,92 (s, 1H), 8,55 (s, 1H), 9,47 (s ancho, 1H).
ESI/MS (m/e, 0/(3'): 3B3[(M+1)", 100].

0. OH
N
SN
P OEt

Acido 2-(6-(3-etoxifenil)-4-metilpiridin-3-ilamino)benzoico

Ejemplo 45

Se obtuve (0,070 g, rendimiento 23%) siguiendo &l procedimiento descrito en el Ejemplo 37
partiendo del Intermedio 54 (0,31 mmol, 0,100 g) y =l Intermedio 30 (0,61 mmaol, 0,174 g).
o RMN dz "H (300 MHz, CDCL): 1,42-1,43 (t, 2H), 2,35 (s, 3H), 4,12-4,1% (g, 2H),
6,77-2,22 {t, 1H), 5,539-8,97 (m, 2H), 7,33-7,41 (m, 2H), 7,52 (s, 1H), 7,55-7,57 (m,
1H), 7,85 (s, 1H), 2,03-3,08 (d, 1H), 3,39 (s, 1H), 9,31 (s ancho, 1H).
ESI/MS (m/e, %): 349 [(M+1)", 100].

Ejemplo 46

ZT

SN

Br

Acido 5-bromo-2-(6-(3-etoxifenil)piridin-3-ilamino)benzoico

(%]

-
1

Se obtuvo (0,072 g, rendimi=nto 40%) siguiendo &l procedimiznto descrito en el Ejemplo
partiendo de 2-amino-5-bromobenzoato de metilo (0,43 mmol, 0,100 g) y &l Intermedic 28
(0,43 mmol, 0,121 g).
5 RMN de "H (2300 MHz, MeQD): 1,20-1,34 (t, 3H), 3,98-4,05 (¢, 2H), £,84-3,87 (m,
1H), 712-7015 (d, TH), 7,13-7,26 &, 1H), 7,25-7 41 (m, 3H), 7,88-7,73 (m, 2H), 2,00-
8,02 (m, 1H), 8,39 (s, 1H).
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ESI/MS (m/e, %o): 413 [(M+1)", 100]; 415 [(M+1)", 97 4].
Ejemplo 47

Acido 5-cloro-2-(6-(3-etoxifenil)piridin-3-ilamino)benzoico
Se obtuvo (0,051 g, rendimiento 41%) siguiendo el procedimiento descrito en el Ejemple 37
partiendo de 2-amino-5-clorobenzoato de metilo (0,54 mmol, 0,100 g) y &l Intermedio 23
(0,54 mmol, 0,150 g).
5 PMN de "H (300 MHz, DMSO-d): 1,32-1,37 (t, @H), 4,05-4,13 (¢, ZH), B,93-8,66
(d, 1H), 7,28-7,28 (d, 1H), 7,33-7,39 (t, 1H), 7,44-7,47 (d, 1H), 7,54-7,31 (m, 2H),
7,047,777 (my 1H), 7,85 (s, TH), 7,93-7,96 (d, TH), 5,57 (s, TH), 9,71 (s ancha, 1H).
ESI/MS (m/e, %): [389 (M+1)", 100; Z71(M+1)", 32].

0. OH
N
P OEt
F

Acido 2-(6-(5-etoxi-2-fluorofenil)piridin-3-ilamino)benzoico

Ejemplo 48

Se abktuvo (0,040 g, rendimiento 19%) siguis=ndo el procedimiento descrito en 2l Ejemplo 37
partizndo del Intermadio 54 (0,61 mmol, 0,100 g) y el Intermedio 32 (0,61 mmal, 0,17% q).
5 RMN de 'H {300 MHz, CDCL): 1,42 (t, 2H), 4,10 (¢, 2H), 5,22-3,90 (m, 2H), 7,07
(dd, TH), 7,34 (s, 1H), 7,39 (dd, 1H), 7,48 (m, 1H), 7,87 (dd, TH), 7,78 (dd, 1H), 2,08
(d, TH), 8,62 (s, TH).
ESI/MS (m/e, %): 353 [(M+1)", 100].

Ejemplo 49

ZT

SN

Acido 2-(6-(3-etoxifenil)-5-metilpiridin-3-ilamino)-5-(trifluorometil)benzoico

En un tuko schlenck, se calentd a 110°C durante 12 horas, en atmdsfera de argon, una
mezcla del Intermeadio 22 (2,35 mmol, 0,194 g), Intermadio 52 (0,63 mmul, 0,155 g), BINAP
(0,07 mmol, 0,041 q), Pda(dba)s (0,05 mmel, 0,030 g) v Nad'Bu (1,36 mmol, 0,159 q) &n
tolueno (4 ml). El disolvente ss evapord y =l residud siélido se trituré con solucion acuosa de
HCI 2N y s& extrajo con CHCI;. La mezcla bruta se disolvié en etanal (& ml) y se afadizron
0,2 ml de NaOH acuoso 2N y se agitd a temperatura ambiente durant= la noche. El residuo

sblida se triturd con agua, s= neutralizéd con solucidn acuosa de HCI 2N y se extrajo con
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CHCI;. La mezcla bruta se purificd por cromatografia ultrarrapida sobre SiO; eluysndo con
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mezclag de hevano/acefato de etilo proporcionande 0,061 g (rendimiento 21°%)  del
compuesto esperado. '
5 RMNM de 'H (300 MHz, DMSQ-dg): 1,31-1,35 (t, 3H), 2,32 (s, 3H), 4,02-4,08 (o,
2H), a91-68,94 (d, 1H), 7,04-7,09 (m, 2H), 7,22-7,35 (m, 2H), 7,42-7,50 (m, 1H),
7,50 (s, TH), 2,24 (s, TH), 8,34 (s, 1H), 12,42 (s ancho, 1H).
ESIMS (m/e, %): 417 [(M+1)*, 100].

Ejemplio 50

ZI

Y
F = OMe

F
F

Acido 2-(6-(3-metoxifenil)-5-metilpiridin-3-ilamino)-5-(trifluorometil)benzoico
S2 obtuve (0,050 g, rendimiento 27%) siguisndo el procedimiento descrito en el Ejemplo 49
partizndo d=l Intermadio £9 (0,43 mmal, 0,100 g) y 2l Intermedio 33 (0,43 mmol, 0,12 g).
& RMN de "H (300 MHz, DMSOQ-dg): 2,32 (5, 2H), 2,78 (5, 3H), ,93-6,93 (d, 1H),
7,07-7,11 (m, 2H), T,32-7,85 (m, ZH), 7,80-7,53 (m, 1H), 7,51 (s, 1H), 322 (s, 1H),
8,37 (s, 1H), 12,15 (s ancho, 1H).
ESIMS (m/e, %): 403 [(M+1)", 100].

Ejemplo 51

ZT

SN

o OMe

Acido 2-(6-(3-metoxifenil)-5-metilpiridin-3-ilamino)-5-metilbenzoico
En un tubo schlenck, se calentd a 110°C durante 12 horas, =n atmésfera de argon, una
mezcla del Intsrmedio 33 (2,55 mmol, 0,71 g), Intermadio §& (2,57 mmol, 0,45 g), BINAP
(0,25 mmol, 0,188 g), Pda(dba); (0,13 mmol, 0,115 g) y NaO'Bu (3,35 mmal, 0,510 g) =n
tolueno (20 ml). El disalvente se evapord, =l residuo sdlido se suspendid 2n agua, s llevd el
pH a B.&5 y se avtrajo con CHCI;. La mazcla bruta se purificd por cromatografia ultrarrapida
sobre Si0. eluyendo con mezclas de hevano/acetato de etilo proporcionande 0,620 g
(rendimiento 659%) del compuasto ssperado.
5 RMM de "H (300 MHz, CDCIy): 2,28 (s, 3H), 2,34 (s, &H), 3,85 (s, -H) 3,95 (d,
1H), 7,08 (8, 2H), 7,23 (d, TH), 7,26 ¢, 1H), 7,55 (s, 1H), 7,83 (3, 1H), 2,51 (s, 1H).
ESIMS (m/e, %): 349 [(M+1)", 100].

Ejemplo 52
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Acido 2-(6-(3-metoxifenil)-5-metilpiridin-3-ilamino)-6-metilbenzoico
Se obtuvo (0,085 g, rendimiento 32%) siguiendo =l procedimiznto descrito en el Ejemplo 51
partiendo del Intarmedio 56 (0,75 mmal, 0,212 g) y &l Intermadio 23 (0,76 mmol, 0,136 g).
5 RMN de "H (200 MHZ, CDCL:): 2,26 (s, 3H), 2,35 (3, 2H), 2,82 (s, 3H), 3,74-6,78
(m, TH), 3,92-2,95 (m, 1H), 7,03-7,07 (m, 2H), 7,17-7,19 (m, 2H), 7,32-7,33 (, 1H),
7,59 (s, 1H), 3,43 (s, TH).
ESI/MS (m/e, %): 249[(M+1)", 100].

Ejemplo 53

Acido 5-fluoro-2-(6-(3-metoxifenil)-5-metilpiridin-3-ilamino)benzoico

Se obtuvo (0,043 g, rendimisnto 22%) siguiendno el procedimiento descrito en el Ejemplo 51

partiendo del Intermedio &2 (0,53 mmol, 0,148 g) y <l Intermedio 32 (0,53 mmol, 0:020 g).
5 RMN de 'H (300 MHz, DMSOQ-ck): 2,31 (s, 3H), &,7& (S, 3H), 5,93-8,95 (m, 1H),
7,05-7,10 (m, 2H), 7,31-7,38 (m, 3H), 7,58 (s, TH), 7,682-7,585 (d, 1H), 5,353 (s, 1H).
ESIMS (m/e, %): 353 [ (M+1)", 100].

O _OH
N
AN
| Y OEt

Acido 2-(6-(5-etoxi-2-fluorofenil)piridin-3-ilamino)-5-metilbenzoico

Ejemplo 54

Se obtuvo (0,110 g, rendimiento 37%) siguizndo el procedimiento descrito en &l Ejemplo 51
partisndo dzl Intermedio 55 (0,31 mmal, 0,240 3) y el Intermedio 22 (0,32 mmol, 0,147 ).
& RMN de 'H (300 MHz, DMSO-ck): 1,34 (t, 3H), 2,22 (s, 3H), 4,12 (¢, 2H), 7,01 (m,
TH), 7,26 (dd, 1H), 7,36 (s, 2H), 7,52 dd, TH), 7,20 (m, 3H), 8,54 (s, 1H).
ESIIMS (m/e, %): 357 [(M+1)*, 100].

0. OH '
N
SN
l P OMe

Acido 2-(6-(2-fluoro-5-metoxifenil)-5-metilpiridin-3-ilamino)-5-metilbenzoico

Ejemplo 55
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A _ 2-(R-(2-Fluoro-5-metorifenil)-5-metilpiridin-3-ilamino)-5-metilhenzcoato d2 etilo

En un tubo schlznck, se calentd a 110°C durantz 12 horas, =n atmdsfera de argon, una
mezcla del Intermedio 64 (0,14 mmal, 0,050 ), acido 2-fluora-5-metoxifenilordnico (0,14
mmol, 0,024 1), PACLdppf.DCM (0,01 mmal, 0,012 g) y Cs200; (0,43 mmol, 0,140 g) en una
mezcla 4.1 de diovano/agua (1,5 ml). El disolvente s evapord y la mezcla bruta se purificd
sobre un cartucho SCX eluyendo con M2OH:NH; 10:1 y proparcionanda 0,048 g del derivado
éster correspondiente.

ESI/MS (m/e, %b): 395 [(M+1)", 100].

Acido 2-(8-(2-fluoro-5-metoifenil)-5-metilpiridin-2-ilamine)-5-metilbenzoico

E.
Se disolvid el residuo sélido obtenido en la etapa en 2 ml d= tanol y se afadizron 0,150 ml
de solucidn acuosa 2N de NaOH. La mezcla se calentd a 50C durante 2 horas, el disolvent2
se evapord y =l salida abtenido se suspendid en agua. Se llevd el pH a 6,5 y se extrajo con
CHCI;. La mezcla bruta se purificd sobre un cartucho SCX eluyendo con MeOH/NH; 10:1 |
proporcionando 0,030 g (rendimiento §7%) del producto esperado.
& RMN de "H (300 MHz, CDCLy): 2,25 (s, 3H), 2,2 (s, 3H), 3,1 (s, 2H), &,91-3,98
(m, 2H), 7,07 (¢, 1H), 7,21-7,21 (m, 2H), 7,653 (s, TH), 7,84 (s, TH), 8,51 (s, 1H).
ESIMS (m/e, %): 367 [(M+1)", 100].

Ejemplo 56

Acido 2-(6-(2-fluorofenil)piridin-3-ilamino)-5-metilbenzoico
Se obtuvo (0,05 g, rendimientn 28%) siguisnde &l procedimiento descrito en =l Ejzmplo &1
partizndo dzl Intermadio 55 (0,35 mmaol, 0,212 g) y &l Intermeadio 34 (0,0,85 mmal, 0,140 g).
5 RMM de "H (300 MHz, CDCLy): 2,25 (s, 2H), 7,27-7,35 (m, 4H), 7,40-7 44 (m, 1H),
7,70-7,75 (m, 2H), 7,92-7.97 (m, 1H), 2,55 (s, 1H).
ESIMS (m/z, %): 323 [(M+1)", 100].

0. OH
Y
SN
l P OMe

Ph

lEjempIo 57

Acido 2-(6-(3-metoxifenil)-5-fenilpiridin-3-ilamino)-5-metilbenzoico

A. 2-(B-(3-Metoxifeni)-S-fenilpiridin-2-ilamino)-5-metilbenzoato d= =tilo

En un tubo schiznck, se calentd a 110°C durants 12 horas, en atmésfzra d= argon, una
mezcla del Intzrmedio 10 (0,31 mmol, 0,161 g), Intermedio 7 (0,51 mmol, 0,223 3), ©s200;
(113 mmol, 0,269 g), xanthpos (0,15 mmal, 0,094 g) y Pdy(dba); (0,08 mmal, 0,674 g) en



10

20

N
[5g|

35

AE

dioxano (3 ml). Después de filtrar sobre Celitz, &l disolvente s= evapord y la mezcla bruta se
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purificdé sobre SiO, eluyzndn con hevano/acetato de etilo proporcionande 0,100 g
(rendimiento 28%) del derivado éstar correspondiente.
5 RMN de "H (300 MHz, CDCL): 1,41-1.46 (1, 3H), 2,31 (s, 3H), 3,63 (s, 3H), 4,35-
442 (¢, 2H), B,77-6.80 (d, 1H), 3,28 (s, 1H), 6,92-6,94 (, 1H), 7,11-7 14 (s, 1H),
7,197,385 (m, TH), 7,59-7,61 (d, 1H), 7,53 (8, 1H), 7,61-7,82 (d, TH), 9,52 (s, TH).
ESI/MS (m/e, %): 436 [(M+1)", 100].

B. Acida 2-(5-(3-metoxifenil)-E-fenilpiricdin-2-ilaming)-5-metilbenzoico

Se& disolvié en etanol (5 ml) &l residuo sdlido obtenido en la etapa A y se afadid solucidn
acuosa 2N de NaOH (0,250 ml). La mezcla s= calentd a 80°C durante 2 horas, el disolvente
se avapoard y el sélido obtenido se suspendid en agua. Se llevd el pH a 6,5 y se extrajo con
CHCIl;. La mezcla bruta sz purificd sobre a SiQ, eluyendo con DCM/MeOH al 2%
proporcionando 0,050 g (rendimiento 83%) del producto esparado.
5 RMN de "H (300 MHz, DMSO-ds): 2,24 (s, 3H), 3,56 (s, 3H), 3,75-8,84 (m, 2H),
7,00-7 15 (t, 1H), 7,20-7,24 (m, 2H), 7,32-7,38 (m, &H), 7,56 (s, 1H), 7,74 (s, 1H),
3,55 (s, 1H), 9,60 (s ancho, 1H).
ESI/MS (m/e, %): 411 [ (M+1)*, 100].

Ejemplo 58

Acido 5-metil-2-(5-metil-6-fenilpiridin-3-ilamino)benzoico

A. 5-Metil-2-(5-metil-A-fenilpiridin-2-ilaminn)benzoato d2 etilo

Se cbtuvo (1g, rendimisnte 57%) siguienda el procedimiento descrito en et Ejemplo 57 (stapa
A) partiendo del Intermedio 10 (5,03 mmol, 1 9) y el Intarmeadio 2 (5,05 mmal, 0,93 g).
ESI/MS (m/e, %): 347 [(M+1)", 100].

B. Acido &-meatil-2-(5-metil-G-fenilpiridin-3-ilamino)kenzoico
Se obtuvo (0,51 g, rendimiento 52%) <iguiéndo el procedimiento descrito en &l Ejzmplo &7
(etapa B) partiendo de 5-metil-2-(&-metil-G-fenilpiridin-Z-ilamino)benzoato de etile (1g, 3,18
mmol).
& RMN de "H (200 MHz, CDCly): 2,27 (s, 3H), 2,32 (s, 3H), 7,20 (s, 1H), 7,23 (5,
1H), 7,39-7,53 (m, 6H), 7,52 (s, 1H), 5,50 (s, TH).
- ESIMS (m/e, %): 314 [(M+1)*, 100].

Ejemplo 59
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Acido 5-metil-2-(5-metil-6-(3-(trifluorometoxi)fenil)piridin-3-ilamino)benzoico

A 5-Metil-2-(E-metil-8-(3-(triflucrometovi)fenil) piridin-2-ilamino)henzoato de etilo
Se obtuvo (0,053 g, rendimisnto 38%) siguiendo &l procedimiento descrito en el Ejemplo &7
(stapa A) partiendo del Intermedio 10 (0,50 mmol, 0,1 g) y &l Intermeadio 41 (0,50 mmol,
0,135 g).

ESI/MS (m/e, %): 431 [(M+1)", 100].

B. Acido E-metil-2-(5-metil-3-(2-(trifluorometoxi)fenil) piridin-3-ilamino)senzoico

Se obtuvo (0,50 g, rendimi=nty 34%) siguiendo el procedimiento descrito en el Ejemplo &
(etapa B) partiendo de &5-metil-2-(5-metil-3-(3-(triflucrometori)fenil) piridin-3-itamino)henzoato
& etilo (0,033g, 0,19 mmal). .
5 RMN de "H (300 MHz, DMSO-il): 2,30 (8, 3H), 2,39 (5, 3H), 7,34 (s, 2H), 7,44 (m,
1H), 7,57 (s, 1H), 7,83-7,65 (m, 3H), 7,70 (s, 1H), 3,43 (d, 1H).
ESIIMS (m/=, %): 403 [(M+1)*, 100].

0 OH
N
SN
| = OMe

Acido 2-(5-ciclopropil-6-(3-metoxifenil)piridin-3-ilamino)-5-metilbenzoico

Ejemplo 60

A 2-(5-Ciclopropil-G-(Z-metoxifenil)piridin-3-ilaming)-5-metilbenzoato de etilo

Se obtuva (0,047 ¢, rendimiento 27%) siguiendo el procedimienta descrito en 2l Ejemplo 57
(stapa A) partiends del Intermedio 10 (0,42 mmol, 0,082 g) vy &l Intermedio 42 (0,42 mmol,
0,100 g).
& RMN de "H (200 MHz, CDCly): 0,88-0,73 (m, 2H), 0,92-0,98 (m, ZH), 1,42-1,48 (4,
2H), 1,94-2.07 (m, 1H), 2,21 (s, 2H), 3,23 (8, 3H), 4,35-4,42 (¢, 2H), £,03-5,06 (m
1H), 7,03-7,10 (m, 1H), 7,20-7,27 (m, 3H), 7,25-7,40 (m, 1H), 7,82 (3, 1H), 7,42
7,44 (m, 1H), 9,35 (s, 1H). '
ESI/MS (m/e, %): 403 [(M+1)", 100].

E. Acidia 2-(5-ciclopropil-8-(3-metoxifenil)piricin-2-ilamino)-5-metilbenzoico

Se obtuvo (0,22 g, rendimiento 729%) siguiendo <l procedimiento descrito en el Ejsmplo 57
(etapa B) partiendo de 2-(5-ciclopropil-6-(3-metoxifenil)piridin-3-ilamino)-5-matilbenzoato de
etilo (0,047, 0,12 mmal).
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5 RMN dz "H (300 MHz, DMSO-cs): 0,72-0,78 (m, 2H), 0,80-0,63 (m, 2H), 1,91-1,93
(m, 1H), 2,23 (s, 3H), 3,32 (s, 3H), &,03-6,08 (d, 1H), 7,15-7.23 (m, 4H), 7,25-7,28
(m, TH), 7,24-7,38 (t, TH), 7,72 (s, TH), 8,24 (s, 1H), 9,45 (s ancho, 1H).

ESIMS (m/e, %): 375 [(M+1)*, 100].

O. OH
N
Y
a OY
F

Acido 2-(6-(2-fluoro-5-isopropoxifenil)piridin-3-ilamino)-5-metilbenzoico

Ejemplo 61

Se obtuveo (0,065 g, rendimiento 17%) siguiendo &l procedimiento descrito en =l Ejemplo 51
partiendo del Intermedio £5 (1 mmal, 0,180 g) y &l Intermedio 3& (1 mmal, 0,311 ).
& RMN de "H (300 MHz, CDCls): 1,34-1,28 (d, BH), 2,30 (s, 3H), 4,55-4,34 (m, 1H),
6,55-6,90 (m, 1H), 7,04-7,10 (t, 1H), 7,22-7,30 (m, 2H), 7,44-7,47 (m, 1H), 7,71-7,75
(m, 2H), 7,22 (s, TH), 3,71 (8, 1H), 9,62 (s ancho, 1H).
ESIIMS (m/e, %) 381 [(M+1) 100].

Os._-OH
N
Y
%°Y

Acido 2-(6-(3-isopropoxifenil)-5-metilpiridin-3-ilamino)-5-metilbenzoico

Ejemplo 62

A. 2-(B-(3-Isnpropoxifenil-5-metilpiridin-3-ilamino)-5-metilbenzoato de stilo

Sa obtuvo (0,204 g, rendimisnta 37%) siguiendo el prooedimiento descrito en 21 Ejamplo 57
(etapa A) partiendo del Intermedio 10 (0,78 mmol, 0,133 g) y el lntermedi.«:' 43 0,7
0,150 g).
5 RMN de "H (300 MHz, CDCLy): 1,34-1,25 (d, AH), 1,41-1,45 (t, 2H), 2,20 (s, 2H),
2,35 (s, 3H), 4,24-4,41 (c, 2H), 4,67-4,85 (m, 1H), 3,26-6,62 (d, 1H), 7,08-7,09 (m,
2H), 7,21-7.26 (m, 2H), T,31-7.25 (t, TH), 7,44 (s, 1H), 7,81 (s, 1H), 3,44 (s, 1H),
9,39 (s, 1H).
ESI/MS (m/e, %). 405 [(M+1)", 100].

T3 mmol,

Acido 2-(3-(3-isopropoxifénil)-5-metilpiridin-2 -|Iam|no) H-metilbenzoico

B.
Se obtuve (0,140 g, rendimientn 73%) siguizndo el procedimiento descrito en &l Ejemplo 57
(etapa E) partiendo de 2-(3-(2-isopropoxifenil)-5-metilpiridin-2-ilamino)-5-metilbenzoato de
etilo (0,204, 0,50 mmal).
5 PMN de 'H (300 MHz, DMSO-d;): 1,28-1,28 (d, 6H), 2,24 (s, 2H), 2,30 (s, uH) :
4,60-4,33 (m, 1H), 6,59-6,93 (d, 1H), 7,01-7,05 (m, 2H), 7,23-7,34 (m, 4H), 7,56 (s,
1H), 7,73 (s, 1H), 3,36 (s, 1H), 9,52 (s ancho, 1H).

146
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ESUMS (m/e, %): 377 [(M+1)*, 100].

Os._-OH
¥
SN
\(’;‘\Q/O
v/

Acido 2-(6-(3-ciclopropoxifenil)-5-metilpiridin-3-ilamino)-5-metilbenzoico

Ejemplo 63

A. 2-(3-(3-Cicloproporifeni-5-metilpiridin-3-ilamino)-5-metilbanzoato de terc-hutilo

Se calentd a 130°C durante 2 horas =n un horno de microondas una mezcla del Intermadio
13 (0,86 mmaol, 0,250 g), Intermedio 25 (0,99 mmol, 0,257 a), Pd(FPhg). (0,08 mmol, 0,075 g)
y K:CO; (2,32 mmol, 0,320 g) en DMF (7 ml). La mezcla se filtrd a través d= Celite y se
evapord el disolvents. La mezcla bruta s2 purificd sobre a SiQ. eluy=ndo con mazclas d2
hexano/acetato de etilo y propor«:imahdo 0,110 g (rendimisnts 92°%) del derivado aster
correspondiente.

5 RMN de "H (200 MHz, DMSO-df): 0,74 - 0,76 (m, 2 H), 0,79 - 0,96 (m, 2 H), 1,32

(s, 9 H), 2,30 (s, 3H), 2,36 (s, SH), 3,57 - 2,00 (m, 1H), 5,97 - 7,24 (m, 4H), 7,27 -

7,49 (m, 2H), 7,55 - 7,81 (m, 1H), 2,46 (d, J=2,24 Hz, 1H), 9,44 (s, 1H).

ESI/MS (m/e, %): 431 [(M+1), 92].

B. Acido 2-(3-(3-ciclopropoxifenil)-S-metilpiridin-2-ilamino)-5-metilbenzoico

Se disolvio &l residun sdlido obtenido en la etapa A en 1,5 ml de acido trifluoroacético y se
agité durant= 45 minutos a temperatura ambiznte. El disolventz se evapord y &l residuo
sdlido se triturd con una mezcla d= &ter distilico/hexano. El sélido se separd por filtracion
proparcionandn 0,093 g (rendimiento 74%) del producto esperado.
& RMM de "H (200 MH=, DMSO-cls): 0,89 (m, 2H), 0,75 - 0,89 (m, H), 2,29 (s, 3H),
2,34 (s, GH), 3,90 (m, 1H), 7,15 - 7,87 (m, &H), 7,72 (s, TH), 7,21 (s, 1H), 8,45 (s,
1H), 9,55 (s, 1H).
ESI/MS (m/e, %): 375 [(M+1)", 100].

Ejemplo 64

Acido 2-(6-(2-clorofenil)-5-metilpiridin-3-ilamino)-5-metilbenzoico

A 2-(R-(2-Clorofenil)-5-metilpiridin-2-ilamino)-5-metilbenzoato de ferc-butilo

Se obtuva (0,150 g, rendimiente 95%5) siguiendeo el procedimiento descrito en el Ejamplo 63

(etapa A) partiende del Intermedio 16 (0,53 mmol, 0,200 ¢) v acide 2-clorofznilbordnico (0,79
mmol, 0,124 g).
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5 RMN de 'H (200 MHz, CDCL): 1,82 (s, GH), 2,14 (s, 3H), 2,20 (s, 3H), 5,90 - 7,59
(M, TH), 7,74 (M, 1H), 2,45 (d, J=2,24 Hz, 1H), 6.4 (s, 1H).
ESIMS (m/z, %): 402 [(M+1)*, 98],

B. Acido 2-(B-(2-clorofenil)-5-metilpiridin-2-ilaming)-5-metilbanzoico

Se abtuvo (0,082 g, rendimienta 51%) siguisndo el procadimiento descrito =n el Ejemplo 63
(etapa B) partiendo de 2-(B-(2-clorafenil)-5-metilpiridin-2-ilamina)-5-matilbenzoato de tere-
butilo (0,150 g, 0,37 mmol).

5 PMM da 'H (200 MHz, DMSQ-ck): 2,10 (s, 3H), 2,2% (s, 3H), 7,16 - 7,70 (m, 6H),

T, 70 -7,82 (m, 2H), 8,44 (m, 1H), 9,54 (s, 1H).

ESIUMS (m/2, %): 353 [(M+1)", 100].

Ejemplo 65

ZT

=N 0

NH;

Acido 2-(6-(3-carbamoilfenil)-5-metilpiridin-3-ilamino)-5-metilbenzoico

A. 2-(6-(2-Carbamailfenih-5-metilpiridin-2-ilamino)-&-meatilhenzoato de &tilo

Se obtuvo (0,210 g, rendimiento 91%) siguizndo &l procedimi=nto descrito en el Ejemplo 63
(etapa A) partiendo del Intermedio 10 (0,30 mmal, 0,120 3) y el Intemmedio 44 (0,59 mmol,
0,135 g).

ESI/MS (r/e, %): 390 [(M+1)", 100].

B. Acido 2-(B-(3-carbamailfenil)-5-metilpiricin-2-ilamino)-5-metilbenzoico

Se obtuvo (0,140 g, rendimiento 84%) siguiendo el procedimiento descrito en 2l Ejemplo 63
(etapa B) partiendo de 2-(R-(3-carbamoilfenil)-5-metilpiridin-3-ilaminc)-5-metilbenzoato de
etilo (0,235 g, 0,4 mmol).
& PMN de "H (200 MHz, DMSO-dg): 2,20 (s, 2H), 2,37 (s, 3H), 7,26-7,22 (m, 2H),
7,45 (m, TH), 7,57 (m, 1H), 7,82 (m, 1H), 7,74 (d, 1H), 7,80 (s, 1H), 7,93 (d, 1H),
8,09 (s, 1H), 2,43 (m, TH).
ESI/MS (m/&, %): 362 [(M+1)", 100].

O. OH
N
SN
I L OMe

Acido 2-(6-(2-fluoro-5-metoxifenil)-4-metilpiridin-3-ilamino)-5-metilbenzoico

Ejemplo 66

A. _2-(6-(2-Fluora-E-metorifenil)-4-metilpiridin-2-ilamino)-5-metilbenzoato d= =tilo
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Se obtuvo (0,150 9, rendimiento 54%) siguiendo el procedimiento descrito en el Ejemplo &7

-99-

(etapa A) partizndo del Intermedio 10 (0,75 mmol, 0,150 g) y &l Intermedio 45 (0,76 mmal,
0,175 g).
ESIMS (m/a, %): 385 [(M+1)", 100Q].

E. Acido 2-(3-(2-fluoro-5-metovifenil)-4-metilpiridin-3-ilamino)-&-metilbenzoico

Se obtuvo (0,076 g, rendimisnto 58%) siguiendo el procedimiento descrito en el Ejemplo &7
(stapa B) partiendo de 2-(B-(2-fluare-5-metoxifenil)-4-metilpiridin-2-ilaming)-5-metilbenzoato
de &tilo (0,150 g, 0,53 mmol).

ESIMS (m/e, %): 387 [(M+1)*, 100].

Ejemplo 67

F~OF
Acido 2-(6-(3-metoxifenil)-5-(trifluorometil)piridin-3-ilamino)-5-metilbenzoico

A 2-(8-(&-Metoxifeni)-5-(trifluarometipiridin-2-ilarmino)-5-matilbbenzoato de etilo

8¢ obtuvo (0,055 g, rendimiento 43%) siguiendo el procedimiznto desacrito 2n el Ejemplo &7
(etapa A) partiendo del Intzrmedio 10 (0,29 mmol, 0,052 g) y <l Intarmadio 45 (0,29 mmol,
0,078 g).
5 RMN ds "H (300 MH=, CDCI;): 1,42-1,46 (t, 3H), 2,34 (s, 3H), 3,85 (s, 3H), 4,25-
4,42 (¢, 2H), 8,07-7,00 (d, 1H), 7,0a (s, 1H), 7,03-7,11 (d, 1H), 7,27-7,28 (m, 3H),
7,58 (s, 1H), 7,83-7,90 (d, 1H), 8,71 (s, 1H), &,29 (s, 1H).
ESI/MS (m/e, %): 431 [(M+1)", 100].

B. Acido 2-(8-(3-metaxifenil)-5-(trifluorometi)piridin-3-ilaminn)-5-m=tilbenzoico

Se abtuvo (0,022 g, rendimients 420%) siguisndo &l procedimiento descrito an el Ejemplo 57
(stapa B) partiendo de 2-(R-(3-metoxifenil)-5-(trifluorometil)piridin-3-ilamino)-5-metilbanzoato
de etilo (0,055 g, 0,13 mmol).
& RMN de 'H (200 MHz, DMSOQ-d): 2,25 (s, 3H), 2,76 (5, 3H), 8,98-7,01 (m, 2H),
7,20-7,23 (d, 1H), 7,26-7 .37 (m, ZH), 7,73 (s, 1H), 7,&3-7,38 (m, 1H), 3,67 (s, 1H).
ESI/IMS (m/e, %): 403 [(M+1)", 100].

Ejemplo 68

Acido 2-(6;(3-(dimetilcarbamoiI)fenil)-5-metilpiridin-3-iIamino)-5-metilbenzoico

A 2-(8-(3-(DimetilcarbamaiDfenih-S-metilpiridin-2-ilamino)-5-metilbenzoato de =tilo
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Se abtuvo (0,12% g, rendimiznto 40%) siguiendo el procedimiento descrite en &l Ejemplo 57
(etapa A) partiendo del Intermeadio 10 (0,738 mmal, 0,150 g) y &l Intermedio 47 (0,76 mmol,
0,195 g).

ESI/MS (m/e, %): 418 [(M+1)", 100].

B. Acido 2-(B-(3-(dimetilcarbamoil)fenil)-5-metilpiridin-3-ilamino)-5-metilbenzoico

Se obtuvo (0,060 g, rendimiento 50%) siguiendo &l procedimiento descrito en &l Ejemplo 57
(etapa  B) partiendo  de  2-(B-(3-(dimetilcarbamoil)fenil)-5-metilpiridin-2-ilamino)-5-
metilbenzoato de atilo (0,125 ¢, 0,20 mmol).

5 RMM de 'H (300 MHz, CDCl;): 2,25 (s, 3H), 2,32 (s, 3H), 5,04 (s, 2H), 3,14 (s,

3H), 7,20-7,28 (m, 2H), 7,48-7,80 (m, 4H), 7,75 (m, TH), 8,52 (m, 1H).

ESI/MS (m/e, %): 390 [(M+1)", 100].

Q. OH
N
SN
%0\(

Acido 2-(6-(3-isopropoxifenil)-5-metilpiridin-3-ilamino)-3-metilbenzoico

Ejemplo 69

A. 2-(A-(2-Isopropoxifenil-5-metilpiridin-3-ilaming)-3-meatilhenzoato de terc-butilo

Se obtuvo (0,25 g, rendimiento 94) siguiendo el procedimiento descrito en &l Ejsmplo 57
(stapa A) partiendo del Intermedio 32 (0,62 mmoal, 0,197 g) y &l Intermadio 43 (0,32 mmol,
0,150 g).
5 RMN de 'H (300 MHz, CDCL): 1,21 (d, 2 H), 1,34 (d, 2 H), 1,56 (3, 9 H), 2,12 (s, 3
H), 2,27 (s, 2 H), 4,33 - 4,71 (m, 1 H), 8,65 -48,91 (m, 2 H), 3,08 - 713 (m, 2 H), 7,27
- 7,41 (m, 2 H), 7,382 (dd, /=781 H=, 1 H), 5,03 (d, J=2,73 Hz, 1 H), 2,853 (s, 1 H).
ESI/MS (m/e, %): 432 [((M+1)", 90].

B. Acida 2-(B-(2-isopropozifenil)-E-metilpiridin-S-ilamino)-3-meatilbenzoico

Se oktuvo (0,092 g, rendimiento 25%) siguiendo el procedimiento descrito en el Ejemplo 63
(etapa B) partizcndo de 2-(B-(3-isopropovifenil)-S-metilpiridin-3-ilamino)-3-metilbenzoato  d=
terc-butilo (0,25 g, 0,65 mmal).
3 RMN de "H (400 MHz, DMS0Q-cf): 1,23 (s, 3 H), 1,29 (s, 2 H), 2,18 (s, 2 H), 2,29
(s, 2H), 453-478 (m, 1 H), 3,93 -714(m, S H), 7,19 (s, 1 H), 7,32 (t, J=7,44 Hz,
1 H), 7,42 &, J=7 44 Hz, 1 H), 7,67 (d, J=7,04 Hz, 1 H), 7,77 (d, J=7,04 Hz, 1 H), -
7,86 (s, 1 H) &30 (s, 1H). '
ESI/MS (m/e, %): 377 [(M+1)", 100].

Ejemplo 70
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Acido 3-metil-2-(5-metil-6-fenilpiridin-3-ilamino)benzoico
A S-Metil-2-(5-metil-6-fenilpiridin-3-ilamino)benzoato de ferc-butilo
Se obtuvo (0,220 g, rendimiento 90%) siguizndo &l procedimiznto descrito en el Ejemplo 57
5 (etapa A) partiendo del Intermadio 62 (0,22 mmal, 0,260 g) y el Intermedio 2 (0,21 mmal,
0,150 g).
& RMN de 'H (300 MHz, CDCLy): 1,523 (s, GH), 2,14 \q 2H), 2,20 (s, 3H), 6,84 (d,
=273 Hz, 1H), 3,97 - 716 (m, J=7,61, 7,51 Hz, 1H), 7,28 - 7,53 (m, 5H), 7,86 (m,
1H), 8,05 (d, J=2,72 Hz, 1H), 3,68 (s, TH).
10 ESIMS (m/e, %): 375 [(M+1)", 90].
B. Acido 3-metil-2-(5-matil-6-fenilpiricdin-3-ilamino)benzoico

Se obtuvo (0,120 g, rendimiento 42%) siguiendo &l procedimiento descrito an el Ejemplo &3
(etapa B) partiendo de 2-metil-2-(5-metil-G-fenilpiridin-2-ilamino)benzoato de terc-butilo (0,25
15 g, 0,67 mmol).
& PMM che "H (400 MHz, DMSO-dg): 2,19 (s, 2H), 2,27 (s, 3H), 7,15 (s, TH), 7,31 (t,
J=7,82 Hz, 1H), 7,47 - 7,31 (m, 6H), 7,77 (d, J=6,65 Hz, 1H), 7,80 (d, J=2,74 Hz,
1H), 8,79 (s, 1H).

20 Ejemplo 71
Ox_-OH
H
N NN

=

[o1]
Acido 2-(6-(2-clorofenil)piridin-3-ilamino)-5-metilbenzoico

A. 2-(6-( 2-(‘Iu:~r«:-fe'nil)piridin-S-ilamino)-5-meti|benzoato de terc-butilo

Se obtuvo (0,043 g, rendimiento 43%) siguizndo &l procedimiento descrito en el Ejemplo &3
25  (etapa A) partizndo del Intermedio 15 (0,25 mmaol, 0,090 g) y acido 2-clorofenilborénico (0,37
mmol, 0,058 g).
& RMN de "H (300 MHz, CDCLy): 1,82 (s, 9H), 2,31 (8, 3H), 7,18-7.21 (m, 1H), 7,29-
7,53 (m, 3H), 7,43-7.49 (m, 1H), 7,31-7,65 (m, 2H), 7,74 (s, TH), 5,62 (s, 1H), 9,54
(s, 1H).
ESI/MS (m/, %): 395 [(M+1)", 100].

o
Dt

B. Acido 2-(8-(2-clorofenilpiridin-2-itamino)-5-metilbenzaico
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Se abtuvo (0,020 g, rendimiento 54 5%) siguiendo el pro cedlmn—ntn descrito en el Ejemplo 83
J
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(etapa B) partiendn de 2-(B-(2-clorofznil)piridin-2-ilamino)-&-metilbenzoato  de  terc-butilo
(0,042 g, 0,11 mmol).
& RMN d& "H (200 MHz, DM30-d): 2,27 (s, 2H), 7,20-7,32 (m, 2H), 7,42-7 45 (m,
2H), 7,56-7,64 (m, 3H), 7,73-7, 75 (m, 1H), 7,77 (s, TH), &53-2,58 (d, 'IH), 29,53 (s
ancho, 1H).
ESI/MS (m/e, %): 33 [(M+1)", 100].

[o] OH
N
SN
OMe
F N

Acido 3-fluoro-2-(6-(3-metoxifenil)-5-metilpiridin-3-ilamino)benzoico

Ejemplo 72

A. 3-Fluora-2-(B-(3-metoxifeni)-5-metilpiridin-2-ilamino) benzoato de fens-butilo

Se obtuvo (0,310 g, rendimiento 80%) siguiendo =l procedimiento desacrito en 2l Ejemplo &7
(stapa A) partisndo d=l Intarmedio 63 (0,21 mmwol, 0,250 g) y &l Intermedio 48 (0,21 mmal,
0,195 g). _

5 RMN de "H (2300 MHz, CDCL): 1,80 (s, 9H), 2,32 (s, 2H), 2,85 (s, 3H), 2,90-7,33

(m, TH), 7,78 (d, J=7,81 Hz, 1H), 8,05 - 8,45 (m, 1H), 6,05 (s, 1 H).

ESI/MS (m/e, %): 409 [(M+1)", 97].

B. Acida S-fluara-2-(3-(3-metonifenil)-5-matilpiridin-3-ilamino)kenzoico

Se obtuve (0,253 g, rendimiento 749%) siguiendo 2l procedimiento descrito en el Ejamplo &3
(etapa B) partiendo de 3-fluoro-2-(3-(3-metosifenil)-5-meatilpiridin-2-ilaming) benzoato de tere-
butile (0,300 g, 0,73 mmol).
5 RMN de "H (200 MHz, DMSQO-dg): 2,21 (s, 2H), 2,81 (s, 3H), 5,92 - 7,89 (m, 7H,)
7,81 (d, J=.,.-I Hz, 1H), 8,20 (s, TH), 9,08 (s, 1H).
ESI/MS (m/e, %): 353 [(M+1)", 100).

Ejemplo 73

Acido 5-ciclopropil-2-(5-metil-6-(3~(trifluorometoxi)fenil)piridin-3-ilamino)benzoico

A. E-Ciclopropil-2-(5-me&til-f-(2-(trifluorometaxifenil)piridin-2-ilamino)banzoato de Atilo

Se obtuve (0,300 g, rendimiento 99%) siguiendo &l procedimiznts descrito en el Ejgmpla 57
(etapa A) partiendo del Intermedio @ (0,67 mmol, 0,150 g) y &l Intermedio 41 (0,57 meI,
0,179 g).

ESIUMS (m/e, %): 457 [(M+1)", 100].



10

20

rd
3]

35

DAL

- 103 -

B. Acidao E-cicloprapil-2-(5-meatil-6-(3-(trifluorometoxi)fenil)piridin-3-ilamino)benzoico

Se ohtuvo (0,200 g, rendimiento AS%) siguiendo &l procedimiento dascrito &n & Ejzmplo 57
(etapa B) partiendo  de  S-ciclopropil-2-(&-metil-G-(3-(trifluorometoxi)fanil) piridin-3-
ilamino)benzoato de etilo (0,125 g, 0,30 mmol). _ .
5 RMN de "H (200 MHz, CDCls): 0,82 (cd, 2H), 0,90 (cd, 2H), 1,84 (m, 1H), 2,30 (s,
SH), 712 (dd, 1H), 7,24 (m, 2H), 7,29 (m, 1H), 7,44-7,50 (m, 2H), 7,73 (m, 1H), 8,46
(m, 1H).
ESIMS (m/e, %): 429 [(M+1), 100].

Ejemplo 74

HO. (0]

ZI

SN

Acido 5-ciclopropil-2-(5-metil-6-fenilpiridin-3-ilamino)benzoico

A. 5-Ciclopropil-2-(&-metil-2-fenilpiridin-23-ilamino)benzeato de =tilo

Se cbtuvo (0,245 g, rendimiento 99%) siguiendo el procedimiento descrito en el Ejeamplo 57
(etapa A) partiendo del Intermedio @ (0,27 mmaol, 0,150 g) y &l Intermedio 2 (0,67 mmal,
0,123 g).

ESI/MS (m/e, %): 373 [(M+1)", 100].

. Acidi 5-ciclopropil-2-(5-metil-G-fenilpiridin-2-ilamino)benzoioo
B Acid i il-2-(5 til-G-fenilpiridin-3-il )

Se obtuve (0,070 g, rendimiento 299%) siguiendo el procedimiento descrito en el Ejemplo 57
(etapa B) partienda de S-ciclopropil-2-(5-metil-G-fenilpiridin-2-ilamino)benzoato de etilo (0,245
g, 0,67 mmol). ‘

& RMN de 'H (300 MHz, CDCL): 0,62 (2, 2H), 0,90 (¢, 2H), 1,24 (m, 1H), 2,33 (s,

2H), 712 (d, 1H), 7,24 (s, TH), 7,28-7,58 (m, €H), 7,73 (3, TH), 2,51 (s, TH).

ESIMS (m/e, %): 345 [(M+1), 100].

Ejemplo 75

Acido 5-metil-2-(5-metil-6-(2-(trifluorometil)fenil)piridin-3-ilamino)benzoico

A. 5-Metil-2-(5-metil-6-2-(triflucrometiDfenil) piridin-2-ilamina) benzoato de ferc-butilo

Se obtuva (0,032 3, rendimienta 14%) siguienda el procedimiento descrite en el Ejamplo 52
(stapa A) partiendo del Intermedieo 18 (0,53 mmal, 0,200 g) y acido 2-(trifluorometil)-
fenilborénico (0,53 mmol, 0,151 g).
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E. Acido S-metil-2-(E-metil-6-(2- (tnfluoromctlI)f'-ml)pu|d|n- 2-ilamino)benzoico

Se obtuve (0,013 g, rendimiento £5%) siguiendo el procedimiento descrito en el Ejemplo 83
(etapa B) partiendo de 5-matil-2-(5-metil-G-(2-(trifluorometihfznil)piridin-3-ilamino)benzaato de
terc-hutilo (0,032 g, 0,072 mmol).
5 RMN de "H (200 MHz, DMSO-ds): 2,01 (s, H), 2,28 (s, 3H), 7,28 - 7,37 (m, 1H),
7,48 (d, J=8,25 Hz, 1H), 7,59 - 2,02 (m, 5 H), 857 (d, J=1,95 H=, 1 H), 9,564 (s, 1 H).
ESI/MS (m/e, %): 387 [(M+1)°, 98]

Ejemplo 76

Acido 2-(6-(3-clorofenil)-5-metilpiridin-3-ilamino)-5-metilbenzoico

A. 2-(A-(3-Clorofenil)-5-meatilpiridin-Z-ilamine)-5-metilbaenzoato de terc-butilo

Se obtuvo (0,135 3, rendimiento 785%) siguiendo &l procedimiento descrito en el Ejemplo 683
(etapa A) partiendo del Intzrmedio 18 (0,523 mmal, 0,200 g) y acido 3-clorafenilbordnico (0,53
mmal, 0,124 g).

B. Acido 2-(B-(3-clorofenil)-5-metilpiridin-2-ilamino)-5-metilbenzoico

Se obtuvo (0,118 g, randimiento 23%) siguiendo el procedimisnto descrito en 2l Ejemplo 63
(etapa B) partizndo de 2-(5-(3-clorofenil)-5-metilpiridin-3-ilamino)-&-metilbenzoato dz tere-
butilo (0,165 g, 0,40 mmol).

5 RMN de 'H (200 MHz, DMSO-ik): 2,28 (s, 3H), 2,34 (s, 2H), 7,25 - 7,42 (m, 1H),

7,43-7,23 (M, TH), 3,42 (d, J=2,73 Hz, 1H), 9,53 (s, 1 H).

ESI/MS (m/e, %): 353 [(M+I) , 94].

Ejemplo 77

ZT

SN F

Acido 2-(6-(2-fluorofenil)-5-metilpiridin-3-ilamino)-5-metilbenzoico

A. 2-(3-(2-Fluorafenil)-5-metilpiridin-3-ilamino)-5-mestilbznzoato de ferc-butilo

Se obtuvo (0,310 g, rendimiento 74%) siguiendo el procedimiento descrito en &l Ejemplo &3
(etapa A) partiends del Intermedio 16 (1,08 mmol, 0,400 g) y acido 2-fluorofenilbordnico (1,50
mmol, 0,224 g).

E. Acido 2-(3-(2-fluorofenih-5-metilpiridin-2-ilaming)-5-metilbenzoico
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Se obtuvo (0,262 g, rendimisnto 74%) siguiendn &l procedimiznto descrito en el Ejemplo 63
(stapa B) partiendo de 2-(6-(2-fluorofenil)-5-metilpiridin-2-ilamino)-5-meatilbenzoato de terc-
butila (0,310 g, 0,79 mmal).

5 PMN da 'H (200 MHz, DMSOQ-ds): 2,13 (s, 3H), 2,28 (s, 3H), 7,14 - 7,85 (m, 8H),

7,85 - 7,02 (m, 2H), 5,45 (d, J=2,34 Hz, 1H), 9,55 (s, 1 H).

ESI/MS (m/z, %): 337 [(M+1)", 96].

Ejemplo 78

Acido 5-metil-2-(5-metil-6-(quinolin-5-il)piridin-3-ilamino)benzoico

A. H-Meatil-2-(&-metil-B-(quinolin-5-iDpiridin-2-ilamino)benzoato de ferc-butilo

Se obtuvo (0,653 g, rendimisnto 94%) siguiendo &l procedimiento descrito en &l Ejemplo 33
(etapa A) partiendo del Intermedio 18 (1,46 mmol, 0,550 g) y acido quinolin-5-ilbordnico (2,19
mmol, 0,378 g).

Acido S-metil-2-(5-metil-3-(quinolin-5-il)piridin-3-ilamino)benzoiso

B.

Se abtuvo (0,562 ¢, rendimiznts 35%) siguisndon el procedimisnto descrito en el Ejemplo 63
(etapa B) partiendo de &-mastil-2-(5-metil-G-(quinolin-5-ilpiridin-3-ilamino)benzoato de terc-
butilo (0,583 g, 1,37 mmol).

Ejemplo 79

Acido 2-(3’-fluoro-3-metil-2,4’-bipiridin-5-ilamino)-5-metilbenzoico

A 2-(2'-Fluoro-2-mestil-2 4 -hipiridin-5-ilamino)-5-metilbenzeoato de farz-butilo

En un tuba schlenck, se calentd a 120°C durante 4,5 horas una me=cla del Intermadio 16
(1,46 mmal, 0,550 g), 3-fluoro-4-(tributilestannil)piriclina (1,43 mmol, 0,554 g),
PACLAppf.DCM (0,15 mmol, 0,120 g) y Cul (0,42 mmal, 0,020 g) =n DMF (10 ml). La mezala
se filtrd a través de Celite y ol disolvents se svapord. La mezcla bruta se extrajo entre
acetato de etile y agua. La fase organica se avapord y el residuo bruto s& purificé sobre Si0;
eluysndo con mezclas de herano/acetato de atilo vy proporcionando 0,360 3 (rendimiento
G2%) del derivado éster correspondiente.
ESI/MS3 (m/e, %): 394 [(M+1)*, 100].

B. Acidlo 2-(3'-fluoro-S-metil-2,4'-hipiridin-&-ilarino)-5-metilbenzoico
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& obtuvo (0,291 g, rendimiento 72%%) siguiendo &l procedimiento descrito en el Ejer 3
S& obt (0,291 g, rendimiento 729%5) siguiendo 2| procedimiento descrito en el Ejemplo 63

- 106 -

(etapa B) partisndo de= 2- 3’-fluoro—3-metiI-2,4’-bipiri-:llin-5-iIamino)-!:'.-metill:nenzoato dz terc-
butilo (0,351 g, 0,89 mmol). '

S RMN de 'H (200 MHz, DMSO-): 2,29 (s, 3H), 7,32-7,40 (m, 2H), 7,75-7,79 (m,

ZH), 7,39 (d, 1H), 5,01 (dd, 1H), 2,52 (d, 1H), &,55-2,57 (m, 2H).
ESIMS (m/e, %): 322 [(M+1)*, 100].

[0} OH
&
=N
(%k[r«\
| NJ

Acido 5-metil-2-(5-metil-6-(pirazin-2-il)piridin-3-ilamino)benzoico

Ejemplo 80

A. B-Metil-2-(5-m=til-B-(pirazin-2-ipiridin-3-ilamino)benzoato de ferc-butilo

Se abtuvo (0,100 g, rendimiznto 50%) siguiendo el procedimisnto descrito en &l Ejemplo 79
(etapa A) partiendo del Intermedio 16 (0,53 mmol, 0,200 g) y 2-(tributilestannil)pirazina (0,53
mmol, 0,196 g).

B. Acido 5-metil-2-(5-metil-6-(pirazin-2-il)piridin-3-ilamino)benzoico
Se abtuvo (0,048 3, rendimientos 56%) siguiende el procedimiento dascrito en el Ejemplo 63
(etapa B) partiende de S-metil-2-(5-meatil-G-(pirazin-2-il) piridin-2-ilamino)henzoato d= tere-

butil= (0,100 g, 0,25 mmol).

& RMN de 'H (300 MHz, DMSO-d6): 2,20 (s, 3H), 2,23 (s, 2H), 7,20 - 7,40 (m, 2H),
7,54 (dd, J=R,44, 3,25 Hz, 1H), 7,668 (d, J=1,95 Hz, 1H), 7,77 (s, 1H), 244 (d,
J=312 Hz, 1H), 8,55 (d, J=4,38 Hz, 1H), 3,70 (d, J=1,95 Hz, 1H), &,54 (s, 1 H).
ESIIMS (mle, %): 338 [(M+1)*, 98],

Ejemplo 81
0. OH
H
N N
N

=
F
F7OF

Acido 5-ciclopropil-2-(6-fenil-5-(trifluorometil)piridin-3-ilamino)benzoico

A, E-Ciclopropii-2-(3-fznil-5-(triflucrometiDpiridin-2-ilamino)benzoato de atilo

Se obtuvo (0,043 g, rendimisnto 28%) siguiendo &l procadimiznto descrito 2n 2l Ejemplo &7
(etapa A) partiendo del Intzrmedio @ (0,32 mmol, 0,080 g) y =l Intermedio 1 (0,43 mmol,
0,084 g).

ESIMS (mle, %): 427 [(M+1)", 100].
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Acido &-ciclopropil-2-(B-fenil-5-(trifluorometil)piridin-3-ilamino)benzoico

B

Se obtuvo (0,025 3, rendimiento 70%) siguie=ndo 2l procadimiento descrito =n el Ejemplo 57
(etapa B) partiendn de S-ciclopropil-2-(6-fenil-5-(trifluorometil)piridin-3-ilaming)bhenzoaty de
etilo (0,043 g, 0,10 mmal).

& ESIMS (m/e, %): 399 [(M+1)", 100].
Ejemplo 82
(@) OH

H

N SNV
% OMe

F
F” °F

Acido 5-ciclopropil-2-(6-(3-metoxifenil)-5-(trifluorometil)piridin-3-ilamino)benzoico

10 A. E-Ciclopropil-2-(6-(2-metoxifenil)-5-(trifluorometil piridin-3-ilamino)senzoato de etilo

Se oblituvo (0,513 g, rendimiento 55%) siguiendo el procedimiento descrito en el Ejemplo 57

(etapa A) partienco del Intermedio @ (1,1 mmol, 0,250 ¢) vy el Intermeadio 45 (1,12 mmol,

0,300 q).
ESI/MS (m/e, %0): 457 [(M+1)", 100].
15
B. Acido E-ciclopropil-2-(3-(2-matazifenil)-5-(trifluorometil) piridin-Z-ilamino)benzoico
Se obtuvo (0,070 g, rendimiento 279%) siguiendo el procedimiento descrito en el Ejemplo &7
(etapa B) partiendo  de  S-ciclopropil-2-(8-(3-metoxifenil)-&-(trifluocrometil)piricdin-3-
ilaminn)b=nzoato de etilo (0,518 g, 0,61 mmal).
20 5 RMN dz 'H (300 MHz, CDCLy): 0,85 (¢, 2H), 0,64 (g, 2H), 1,86 (m, 1H), 3,84 (s,

3H), 5,93-7,09 (m, SH), 7,20 (m, 1H), 7,25 (m, 1H), 7,28 (t, 1H), 7,73 (m, 1H), 7,93
(m, 1H), 8,73 (m, 1H).
ESI/MS (m/e, %): 429 [((M+1)", 100].

25 Ejemplo 83

ZT

SN F

Cl

Acido 5-cloro-2-(6-(2-fluorofenil)piridin-3-ilamino)benzoico

En un tubo schlenck, se calentd a 20°C durante 14 horas, en atmésfera de nitrégeno, una

mezcla del Intermadio 35 (0,92 mmel, 0,200 g), acido 2-fluorofenilbordnico (1,10 mmol, 0,154
20 q), Pd(PPhz), (0,08 mmol, 0,034 q) v K:CO; (2,56 mmal, 0,354 g) en una mezcla d=

tolueno/metancl (12,5 ml, 4:1). La mezcla se diluyd con agua y e extrajo con acetato de

etilo. La fase organica se evapord. La mezaola bruta se purificd sobre fase inversa usando un

gradiznte de disolvente de= agua/acetonitrilo/metancl proporcionandn 0,157 g (rendimiento

9%) del producto esperado.
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RMN de "H (400 MHz, DMSO-d): 7,4 (m, 5H), 7.6 (m, 4H), 8,7 (s, 1H), 8,7 (s, 1H),
13,6 (s, 1H).
ESIMS (mis, %): 243 [(M+1)*, 100], 345 [(M+1)*, 35]
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5 Ejemplo 84

ZT

SN cl

Cl

Acido 5-cloro-2-(6-(2-clorofenil)piridin-3-ilamino)benzoico
& obtuvo (0,053 g, rendimiento 29%) siguiendo &l procedimizsnto descrito en el Ejemplo 83
partiznda del Intermadio 85 (0,75 mmol, 0,250 g) y éc:‘.i.dr.n 2-clorofenilbordnico (0,21 mmol,
10 0,143 g).
RMN de 'H (400 MHz, DMSO-ck): 7.3 (d, J=9,0 Hz, 1 H;, A, 2 H), T8 (m, 2 H),
7,7 (d, J=8,2 H=, 1 H), 7,5 (dd, J=2,4, 2,5 Hz, 1 H), 7,9 (d, J=2,7 Hz, 1 H), &3 (4,
J=2,2 Hz, 1 H), 9,7 (s, 1 H), 12,8 (s, 1 H).
ESIMS (m/e, %): 389 [((M+1)", 100], 261 [(M+1)*, 50], 263 [(M+1)*, 15]
15
Ejemplo 85

Acido 5-cloro-2-(6-(quinolin-5-il)piridin-3-ilamino)benzoico
Se obtuvo (0,150 ¢, rendimisnto 53%) siguiendo el procedimiento descrito en &l Ejemplo 82
20 partiendo del Intermeadio 65 (0,78 mmol, 0,250 3) y acido quinolin-5-ilbordnica (0,91 mmol,
0,158 g).
RMN de 'H (400 MHz, DMSO-dg): 7,4 (m, 2H), 7,6 (cdd, J=8,3, 3,6 Hz, 1H), 7,7 (d,
J=8,2 Hz, 1H), 7,8 (d, J=7,0 Hz, 1H), 7.3 (m, 2H), 7.9 (d, J=2,3 Hz, 1H), 8,1 (d,
J=8,8 Hz, 1H, 8,6 (d, J=2,2 Hz, 1H), 3,7 (d, J=8,8 Hz, 1H), 8,9 (m, 1H).

25 ESIUMS (m/e, o) 378 [(M+1)7, 100], 378 [(M+1)*, 25]
Ejemplo 86
Oy OH
N
SN
F

Acido 2-(6-(2-clorofenil)piridin-3-ilamino)-5-ciclopropilbenzoico

A. 2-(B-(2-Clarof=nilpiridin-3-ilamino)-5-ciclopropilbenzoato de etilo

30 Se obtuve (0,141 g, rendimisnto 52°%:) siguiendo el procedimiento descrito en el Ejamplo 57
(etapa A) partiendo d=l Intermedio 9 (0,55 mmaol, 0,130 g) y el Intermedio 49 (0,58 mmol,
0,118 g).
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ESUMS (m/e, %): 393 [(M+1)*, 100].

E. Acido 2-(3-(2-clorofenil)giridin-3-ilamino)-5-ciclopropilbenzaico

Se obtuvo (0,051 g, rendimiento 399%) siguisnde =l procadimiento descrito en el Ejemplo &7
(etapa B) partiendo de 2-(6-(2-clorofznil)piridin-2-ilamino)-5-ciclopropilbenzoate de  tilo
(0,141 g, 0,36 mmol).

ESI/MS (m/e, %): 365 [(M+1)", 100].

Ejemplo 87

Cl

Acido 5-cloro-2-(6-(2-(trifluorometil)fenil)piridin-3-ilamino)benzoico
Se obtuvo (0,084 g, rendimiento 21%) siguiendo =l procedimiento descrito en el Ejemplo 33
partizndo del Intermedio 85 (0,78 mmal, 0,250 g) y acido 2-(trifluorometihfenilbordnico (0,83
mmol, 0,158 g). La mezcla se diluyd con agua y se extrajo con acetato de etilo. La fase
organica se evapord y &l material sdlido se lavd con étar y metanol.
RMN de "H (400 MHz, DMSO-ck): 7,2 (m, 3H), 7,7 (m, 5H), 3,0 (s, 1H), 2,5 (s, 1H),
12,1 (s, 1H).
ESI/MS (m/2, %): 393 [((M+1)", 100], 395 [(M+1)", 35].

Ejemplo 88

Acido 5-fluoro-2-(6-(2-(trifluorometil)fenil)piridin-3-ilamino)benzoico

En un tubo schlenck, se calentd a 130°C durante 14 horas, en atmésfera de nitrdgeno, una
mezcla del Intermadio 52 (0,91 mmal, 0,200 g), acido 2-hromo-5-flucrobsnzoico (0,94 mmnl,
0,225 g), Cu (0,16 mmol, 0,010 ), CuO 0,05 numol, 0,005 ¢), K2CO, (1,01 mmol, 0,140 g)
&n dietovistano (1,5 ml). La mazcla bruta se diluyd con agua y acetato de etilo y se filtrd a
través de Celite. La fase orgdnica s= evapord y el rasiduo sdlido se purificd por fase inversa
usando un gradiente de disolventz de agua/acstonitrilc/metanol pl‘dporcionando 0,092 g

(rendimiento 27%) del producto esperado.

RMM de "H (400 MHz, DMSO-cs): 7,4 (m, 2H), 7,4 (d, J=3,2 IH) 76 (d, J=7,2
Hz, 1H), 7,7 (m, 2H), 7,3 (m, 2H), 7,8 (d, J=7.4 Hz, 1H), 8,5 (d, J=2,3 Hz, 1H), 9.8
(s, 1H).

ESIMS (m/e, %): 377 [(M+1)", 100].
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Ejemplo 89

Acido 2-(3’-fluoro-2,4’-bipiridin-5-ilamino)-5-metilbenzoico
Se obtuvo (0,082 g, rendimiento 46%) siguiendo el procedimiento descrito en &l Ejamplo 51
partiendo del Intermedio 55 (0,53 mmol, 0,100 g) y &l Intermedio 37 (0,55 mmol, 0,253 g).
& RMN de "H (200 MHz, DMSO-dg): 2,27 (s, 3H), 7,30-7,38 (m, 2H), 7,74-7.77 (m,
2H), 7,36-7,3%9 (d, TH), 7,97-3,01 (m, 1H), 3,49-8,&1 (d, 1H), 5,83-8,38 (m, 2H), 9,53
(s ancho, 1H).
ESIMS (m/e, %): 324 [(M+1)", 100].

Ejemplo 90
HO (o]
H
&
av

Acido 2-(2-(2-fluorofenil)pirimidin-5-ilamino)-5-metilbenzoico

A. 2-(2-(2-FluorofeniI)|:»irimiciin-5-ilamir1o$-5-meti|benzoato de ter-butilo

Se obituvo (0,138 g, rendimiento 21%) siguiendo el procadimiento descrito en el Ejemplo 57
(etapa A) partiendo del Intermedio 11 (1,41 mmol, 0,293 ) y el Intermedio 3% (1,42 mmol,
0,466 g).

ESI/MS (m/e, %): 380 [(M+1)", 100].

. Acido 2-(2-(2-fluarofenil)pirimidin-G-ilaming)-5-metilbenzeico

ey

E
Se obtuvo (0,060 g, rendimiento 33%) siguiendo el procedimiznts descrito en &l Ejemplo 63
(etapa B) partiendo de 2-(2-(2-fluorofznil)pirimidin-5-ilamine)-5-metilbenzoato de terc-butilo
(0,135 g, 0,29 mmol).
RMN de 'H (400 MHz, DMSO-dg): 7,% (m, 4H), 7.5 (m, 1H), 7,2 (s, 1H), &0 (m, 1H),
3,3 (s, 2H), 9,7 (s, 1H).
ESI/MS (m/e, %): 324 [(M+1)", 100].

Ejemplo 91

Acido 2-(6-(2,6-difluorofeniI)piridin-3-ilamino)-5-meti|berizoico

A 2-(6-(2 6-Difluorofenil)piridin-3-ilaminn)-5-metilbenzoato de &tilo
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Se obtuvo (0,123 g, rendimiento 48%) siguizndo el procedimiento descrito en el Ejemplo &
(etapa A) partiendo del Intermadio 51 (0,73 mmol, 0,153 g) y el Intzrmedio 10 (0,76 mmol,
0,150 g).
5 RMN de 'H (300 MHz, CDCL:): 1,41-1,48 (t, 3H), 2,32 (s, 2H), 4,25-4,42 (¢, 2H),
6,92-7,03 (m, 2H), 7,21-7,27 (m, 1H), 7,30-7,34 (m, 2H), 7,41-7 44 (d, 1H), 7,63-
7,67 (.ld 1H), 7,53 (s, TH), ¢ ,u4- G5 (d, 1H), 9,50 (s, 1H).
ESIMS (m/e, %): 369 [(M+1)", 100].

B. Acido 2-(3-(2 3-difluorofenil)piridin-3-ilamino)-5-me&tilbenzoico

Se obtuva (0,080 g, rendimi=nto 65%) siguiendo el procedimiento descrito en el Ejemplo &7
(etapa B) partienda de 2-(6-(2,B3-difluorofenil)piriclin-2-ilamino)-&-metilbenzoato de etilo (0,133
g, 0,36 mmol).

& RMN de "H (200 MHz, DMSQ-): 2,25 (s, 3H), 7,14-7,32 (m, JH), 7,44-7 .54 (m,

2H), 7,71-7.72 (|, 1H), 7.75-7,77 (m, TH), 8,54-8,55 (d, 1H).

ESIMS (m/e, %): 341 [(M+1)", 100].

HO._ O
H
N\E\N f
O
N

Acido 2-(2-(2-clorofenil)pirimidin-5-ilamino)-5-ciclopropilbenzoico

Ejemplo 92

A 2-(2-(2-Clorofznil)pirimidin-5-ilamina)-5-ciclopropilbenzoato d= metilo

Se abtuvo (0,210 g, rendimienta 72%) siguisndo el procadimisnto descrito en &l Ejemplo &7
(etapa A) partiendo del Intermedia 28 (0,75 mmol, 0,202 g) vy &l Intermedio &7 (0,75 mmaol,
0,165 g).

ESIMS (m/e, %): 280 [(M+1)*, 100], 332 [(M+1)", 2].

B. Acido 2-(2-(2-clarofznilpirimidin-5S-ilamino)-5-ciclopropilbenzoico

Se obtuvo (0,170 g, rendimisnto 81%) siguiendn el procedimiento descrito en &l Ejemplo &7
(etapa B) partiendo de 2-(2-(C-clorofenil)pirimidin-5-ilamino)-5-ciclopropillbenzoato de metilo
(0,210 g, 0,55 mmol).
o RMN de 'H (200 MHz, DMSQO-dg): 1,2 (m, 2H), 1,5 (m, 2H), 2,5 (m, 1H), 7,S (dd,
J=C,8, 2,2 Hz, 1H), 7,9, J=5,6 Hz, 1H), 8,0 (m, 2 H), 2,1 (m, 1H), 3,2 (d, /=2,3 Hz,
1H), 8,3 (m, 1H), 9,4 (s, 2H), 10,0 (s, 1H), 13,8 (s, 1H).
ESIMS (m/e, %b): 363 [(M+1)", 100], 3623 [(M+1)*, 35).

Ejemplo 93
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Acido 2-(2-(2-clorofenil)pirimidin-5-ilamino)-5-metilbenzoico

A. 2-(2-(2-Clorofenil)pirimidin-5-ilamino)-5-metilbenzoato de fterc-butilo

Se abtuvo (0,203 3, rendimiento 9%) sigui=ndo el procedimiento descrito en el Ejemplo 57
(etapa A) partiendo del Intermedio 23 (0,74 mmol, 0,200 g) vy 2l Intermedio 11 (0,75 mmol,
0,165 g).

ESI/MS (m/e, %):396 [(M+1)", 100], 393 [(M+1)*, 35].

B. Acido 2-(2-(2-clorcfenil)pirimidin-5-ilamino)-5-retilbenzoico

Se obtuva (0,170 g, rendimiento 979%5) siguiendo =1 procedimiento descrito en el Ejemplo 83
(stapa B) partizndo de 2-(2-(2-clorofenil)pirimidin-5-ilamino)-5-metilbenzoato de terc-butilo
(0,203 g, 0,51 mmol).

& RMN ds "H (300 MHz, DMS0-dq): 2,2 (s, 3H), 7,3 (d, J=3,9 Hz, 2H), 7,5 (m, 2H),

7,6 (M, TH), 7,7 (m, 1H), 7,8 (s, 1H), 8,2 (s, 2H), 9,5 (s, 1H), 13,3 (s, 1H).

ESIMS (m/=, %6):340 [(M+1)*, 100], 342 [(M+1)*, 35].

Os_ OH
N
N o)
aeae

Acido 5-metil-2-(5-metil-6-(3-(pirrolidin-1-carbonil)fenil)piridin-3-ilamino)benzoico

Ejemplo 94

Se obtuvo (0,050 g, rendimiento 39%) siguizndo &l procedimiento descrito en el Ejemplo &3
partiendo del Intermedia 67 (0,31 mmol, 0,100 g) y acido 3-(pirrolidin-1-carbonil)fenilbordnico
(0,37 mmol, 0,082 g).
& PMN de "H (200 MHz, DMS0-dg): 0,50 (m, 2H), 0,69 (m, 2H), 2,25 (s, 2H), 2,31
(s, 3H), 2,37 (m, 1H), 7,27 (s, TH), 7,81 (id, 1H), 7,59 (s, 1H), 7,&7 (d, 1H), 7,75 (s,
1H), 7,83 (d, 1H), 7,92 (s, 1H), 3,32 (s, 1H), 8,49 (s, 1H).
ESI/MS (m/e, %): 402 [(M+1)", 100].

0. OH
N
[SPe e
= N
H

Acido 2-(6-(3-(ciclopropilcarbamoil)fenil)-5-metilpiridin-3-ilamino)-5-metilbenzoico

Ejemplo 95
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Se obtuvo (0,055 g, rendimiento 44%) siguiendes &l procedimisnto descrito en el Ejemplo 83
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partiznda del Intermedio 67 (0,31 mmol, 0,100 g) y acido 3-(cicloprapilcarbamoil)fenilbordnico
(0,38 mmal, 0,077 g).
& RMN da H (200 MHz, DMSQO-dl): 1,84 (m, 4H), 2,25 (s, 3H), 2,34 (s, 3H), 3,39-
3,42 (m, 4H), 7,27 (s, 2H), 7,51 (m, 2H), 7,55 (s, TH), 7,34 (m, 2H), 7,75 (5, 1H),
7,82 (d, 1H), 7,98 (s, 1H), U,UC: (s, TH).
ESI/MS (m/e, %): 416 [(M+1)", 100].

Ejemplo 96

Acido 5-ciclopropil-2-(2-(2-fluorofenil)pirimidin-5-ilamino)benzoico

Se abtuvo (0,140 g, rendimiento 395%) siguiendo el procedimiento descrito an &l Ejemplo 28

partizndo del Intzrmeadio 2@ (1,01 mmal, 0,255 g) y &l Intermedio 57 (1,47 mmal, 0,281 g).
RMN de 'H (400 MHz, DMSO-dy): 0,3 (d, J=5,1 Hz, 2H), 0,9 (4, J=2,2 Hz, 2H), 1,9
(m, 1H), 7,2 (d, J= 8,6 Hz, 1H), 7,& (m, &H), 7.5 (m, TH), 7.7 (s, TH), 5,0 (t, J=7,3 Hz,
1H), 8,2 (s, 2H), 9,5 (s, 1H) 13,2 (s, 1H).
ESIMS (m/=, %): 350 [(M+1)*, 100].

HO. O
N
SN CF,

Acido 5-ciclopropil-2-(2-(2-(trifluorometil)fenil)pirimidin-5-ilamino)benzoico

Ejemplo 97

A. BE-Ciclopropil-2-(2-(2-(trifluorometibfenibpirinmidin-5-ilamino)benzoato de metilo

Se obtuve (0,290 g, 34% de rendimiento) siguiendo el procedimiznto descrito en el ajemplo
22 (etapa A) partiendo del Intermedio 17 (1,89 mmal, 0,660 g) y acido 2-(trifluorometil)
fenilbordnico (2,9 mmol, 0,550 g).

ESI/MS (m/, %): 414 [(M+1)+, 100]

B. Acido 5-ciclopropil-2-(2-(2-(trifluoromstilfenilpirimidin-5-ilamino)henzoico

Se obtuvo (0,167 g, £2% de rendimiento) siguizndo el procedimienta descrito en el gjemplo
22 (stapa B) partiendo de S-ciclopropil-2-(2-(2-(trifluorometil)fenil)pirimidin-5-ilamino)benzoato
de metilo (0,290 g, 0,54 mmol).

'H NMR (200 MHz, DMSOQ-d5) & ppm 0,8 (m, 2 H) 0,9 (m, 2H) 1,9 (m, 1 H) 7,2 (m, 2

Hy72(m,5H) 838 (s, 2H) 2,5 (s, 1 H)

ESI/MS (m/e, %): 400 [(M+1)+, 100]
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Acido 5-ciclopropil-2-(2-o-tolilpirimidin-5-ilamino)benzoico

A. 5-Ciclopropil-2-(2-o-tolilpirimidin-S-ilamino)benzoato de metilo

Se obtuvo (rendimiento 24 %) siguiendo &l procedimiento descrito en &l Ejeamplo 22 (etapa A)
partiendo del Intermedio 17 y acide o-tolilbarénico.
ESI/MS (m/e, %): 360 [(M+1)+, 100]

B. Acido 5-ciclopropil-2-(2-c-tolilpirimidin-5-ilamino)benzoico

Se obtuvo (rendimiento 77 5%) siguiendo el procadimiento descrito en &l sjemplo 22 (etapa BE)
partiendo de S-ciclopropil-2-(2-o-tolilpirimidin-5-ilamino)benzoato de metilo.
"H NMR (200 MHz, DMSO-dJ5) & ppm 0,3 (m, 2 H) 0,9 (m, 2 H) 1,9 (s, 1 H) 2,5 (s, 3 H)
7.2(m, 5H) 7,7 (d, J=2,0 Hz, 1 H) 7,8 (m, 1 H) 8,8 (s, 2 H) 9,5 (s, 1 H)
ESI/MS (m/e, %): 346 [(M+1)+, 100]

Ejemplo 99

Acido 2-(2-(2-Ciclopropoxifenil)pirimidin-5-ilamino)-5-ciclopropilbenzoico

A. 2-(2-(2-Ciclopropoxifenilpirimidin-5-ilamino)-5-ciclopropilben-eato de metilo

Se obtuvo (rendimiznte 72 °%) siguiendo &l procedimisnto descrito en el Ejemplo 22 (stapa A)
partiendo del Intermedio 17 y del Intermedio 69,
ESI/MS (m/e, %): 402 [(M+1)+, 100]

B. Acido 2-(2-(2-Cialapropo<ifenil)pirimidin-5-ilaminon)-5-ciclopropilhenzoico

Se obtuvo (rendimiento 75 %) siguiendo &l procedimisnto descrito en el ejemplo 22 (etapa B)
partiznda de 2-(2-(2-ciclopropoxifenil)pirimidin-5-ilamino)-&-ciclopropilbenzoato de metilo.

"H NMR (200 MHz, DMSQ-D3) 5 ppm 0,8 (m, 8 H) 1,9 (m, 1 H) 3,9 (s, 1TH) 7,1 (m, 1
H73M2H)74m, 2H) 768 (d, J=7,4Hz, 1 H) 7,7 (s, 1 H) 8,2 (5,2 H) 9,5 (s, 1 H)
ESI/MS (m/e, %): 338 [((M+1)+, 100] :

Ejempio 100
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Acido 5-ciclopropil-2-(2-(2,5-difluorofenil)pirimidin-5-ilamino)benzoico

A. 5-Ciclopropil-2-(2-(2 5-difluorcfenilpirimidin-5-ilamino)benzcato de matilo

Se obtuvo (rendimisnto B2 %%) siguiendo &l procedimiento descrito en 2l gjemplo 22 (etapa A)
partiendo del Intermeadio 17 y acido 2,5-difluorofenilhorénico.
ESIMS (m/e, %): 3582 [(M+1)+, 100]

B. Acido E-ciclopropil-2-(2-(2, E-diflunrafenil)pirimidin-5-ilamino)benzoico

Se abtuvo (rendimiento 88 %6) siguiendn el procedimiento descrito en el gemplo 22 (ztapa B)
partiendo ce S-ciclopropil-2-(2-(2,5-difluorofznit)pirimidin-5-ilamino)banzoato de metilo.
"H NMR (400 MHz, DMSO-/5) 5 ppm 0,8 ¢(m, 2 H) 0,9 (d, J=6,7 Hz, 2 H) 1,9 (s, 1 H)
73M, 4H)7T 7T M, 2H) 8,8 (s, 2H) 9,5 (s, 1 H) 13,5 (s, T H)
ESI/MS (m/z, %) 385 [(M+1)+, 100]

Ejemplo 101

Acido 5-ciclopropil-2-(2-(2,3-difluorofenil)pirimidin-5-ilamino)benzoico

A. 5-Ciclopropil-2-(2-(2 3-difluorofenilpirimidin-5-ilamino)b=nzoato de metilo

Se obtuvo (rendimiento 71 2%) siguiendo el procedimiento descrito en el gjemplo 22 (2tapa A)
partizndo del Intermeadio 17 y &cido 2, 3-difluorofenilbordnico.
ESI/MS (m/e, %): 352 [((M+1)+, 100]

B. Acido 5-cicloprdpil-2-(2-(2,3-diquorofeniI)pirimidin-5-ilamino)benzoico
Se abtuvo (rendimiento 93 26) siguiendo el procedimianto deserito &n 2l &jemplo 22 (etapa BE)
partiendo de 5-ciclopropil-2-(2-(2, 2-diflucrofenil)pirimidin-&-ilamino)benzoato d= metilo.
'H NMR. (200 MHz, DMSO-Jg) 5 ppm 0,3 m, 2H) 0,8 (m, 2 H) 1,9 (m, THY 7,2 (m, 3
Hy7,5m, TH) 7,7 (@, J=20Hz, 1H)7,.e(m, TH) &3 (s, 2H) 9,5 (s, 1 H)
ESI/MS (m/e, %): 363 [((M+1)+, 100]
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Ejemplo 102

Cl

Acido 2-(2-(5-cloro-2-fluorofenil)pirimidin-5-ilamino)-5-ciclopropilbenzoico

A, 2-(2-(&-cloro-2-fluorofznil)pirimidin-&-ilamino)-5-ciclopropilbznzoato de metilo

Se obtuvo (rendimienta 70 9) siguiendn el procedimients descrito en el gjemplo 22 (=tapa A)
partiznda del Intermedio 17 y acido 5-cloro-2-fluarofenilborénico.
ESI/MS (m/e, %a): 395 [((M+1)", 100], 460 [(M+1)", 28).

B. Acido 2-(2-(5-clora-2-fluorofenil)pirimidin-5-ilamin)-5-ciclopropilbenzoico

S& obtuvo (rendimiento 45 %) siguienda &l procedimisnto descrito en el ejemplo 22 (etapa B)
partiendo de 2-(2-(5-cloro-2-flucrofenil)pirimidin-5-ilamino)-5-ciclopropilbenzoato de metilo.
+H NMF?. (400 MHz, DMSQ-dg) 5 ppm 0,6 (M, 2 H) 0,% (m, Z H) 1,9 (m, 1 H) 7,2 (dd,
I—-, 3 20H, TH)y74m, 2Hy 78 (m, 1 H) 7,7 (d, J=2,0Hz, 1 H) 8,0 dd, J=6,7, 2,7
Hz, 1 H) 8,8 (s, 2H) 9,5(s, 1 H) 13,3 (s, 1 H).
ESIMS (m/e, 50): 354 [(M+1)", 100], 388 [(M+l) 34].

Ejemplo 103

Acido 5-metil-2-(2-(2-(trifluorometil)fenil)pirimidin-5-ilamino)benzoico

A. 5-metil-2-(2-(2-(trifluorcmetifenil) pirimidin-5-ilamino)benzoato de terc-butilo

Se abtuve (rendimiento 86 %5) siguiendo el procedimiento deserito en &l Ejerplo 7 partiendo
del Intermedio 11 y del Intermedio 74.
ESI/MS (m/a, %): 333 [(M+1)", 100].

B. Acido 5-meti|-2-(2-(2-(tﬁﬂuorometil)fenil)pirimi-:lin-S-iIamino)benzoico

Se obtuvo (rendimiento 28 %) siguiendo el procedimiento descrito en el gjempla 36 (stapa B)
partiendo de &-metil-2-(2-(2-(trifluorometil)fenil) pirimidin-5-ilamino)banzoato de terc-butilo. _
'H NMR (300 MHz, DMSO-dy) & ppm 2,2 (3, 2H) 7,3 (s, 2 H) 7.7 (dd, J=7.2, 3,7 Hz,
TH)7,2(s, 3H)7,9(d, J=22Hz, 1H) 3,8 (s, 2 H) &3 (s, 1 H).
ESIMS (m/=, %): 374 [(M+1)", 100].
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N
\CN F
N/
\/

CF3

~ Acido 5-ciclopropil-2-(2-(2-fluoro-5-(trifluorometil)fenil)pirimidin-5-ilamino)benzoico

A. 5-Ciclopropil-2-(2-(2-fluaro-&-(triflunrometil)fenil) pirimidin-S-ilaminobenzoato d= metilo

Se obtuvo (rendimiento 47 %) siguiendo &l procedimiento descritd en &l Ejzimplo 22 (ztapa
A), partizndo del Intermedio 17 y acida 2-fluaro-&-(trifluerometil)fznilbarénico.
ESIMS (m/e, %): 404 [(M+1)", 100].

B. Acido &-ciclopropil-2-(2-(2-flugro-5-(trifluorometil)fenil) pirimidin-5S-ilamino)benzoico

Se obtuvo (rendimiento 44 %%) siguiendo &l procedimisnto descrito en el gjzmplo 22 (etapa B)
partiends de 5-ciclopropil-2-(2-(2-fluora-A-(trifluorometihfenil) pirimidin-5-ilamino)benzoato d=
terc-butilo.
'H NMR (400 MHz, DMSO-¢/5) 5 ppm 0,3 (M, 2H) 0, (M, 2H) 1,9m, 1 H) 7,2 (dd,
J=RE,22H, T H) T A, J=SEHZ TH)y TS (m, THY 7,7 (d, J=2,0 Hz, 1 H) 7,9 (dd,
J=55 35Hz, tH)34¢, =5, 1Hz, 1H) &9, 2H) 95 (s, 1H) 12,3 (s, 1H)
ESIMS (m/e, %): 418 [(M+1)", 100].

Ejemplo 105
HO.__O

2T

Acido 5-metil-2-(6-(2-(trifluorometil)fenil)piridin-3-ilamino)benzoico
S& abtuvo (rendimiento 2@ %) siguiendo el procadimiento descrito en el gjampla 1 partiendo
del Intermedio 52 y adz acidn 2-cloro-5-metilbenzoico.
'H NMR (200 MHz, DMSO-d) 5 ppm 2,3 (s, 3 H) 7,3 (m, 2 H) 7,4 (dd, /=2,5, 1,9 Hz, 1
Hy V.8 ¢, J=72Hz, T Hy 78t =7, 3Hz, 1H) 7,2 (m, 3H) 7,9 (d, J=7,7 Hz, 1 H) &5
(s, TH) 9,7 (s, 1 H).
ESI/MS (m/e, %): 373 [(M+1)", 100].

Ejemplo 106
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Acido 5-ciclopropil-2-(6-(2-fluorofenil)piridin-3-ilamino)benzoico
Se abtuvo (rendimiento 44 %) siguiendo 2l procadimisnto descrito en el Ejemplo 1, partiendo
del Intermedio 70 y del Intermedio 12,
'H NMR (400 MHz, DMSO-d5) & ppm 0,6 (m, 2 H) 0,9 (4, J=6,0 Hz, 2 H) 1,9 (m, 1 H)
72 2H) T4 J=7,0Hz, 1 H) T4 J=T A HZ, 2H) T,V am, 2 H) 7,9 (d, J=S.6
Hz, 1 H) 2,0 (d, J=7,8 Hz, 2H) 2,5 (s, 1 H) 9,3 (s, 1 H)
ESI/MS (m/e, %): 331 [(M+1)", 100].

Ejemplo 107
HO.__O

ZT

SN OF

Acido 5-ciclopropil-2-(6-(2-fluorofenil)piridin-3-ilamino)benzoico
Se abtuva (rendimiznto 14 %) siguisnda &l procadimiento descrito 2n &l Ejemplo 1, partizndo
del Intermedio 50 y del Intermedio 12. ‘
'H NMPR. (200 MH=, DMSO-dls) 5 ppm 0,8 (m, 2 H) 0,8 (m, 2H) 1,¢(m, 1 H) 7,3 (m, &
H)y7,7(m, 2H) 7,9 (m, 1H) 28 (s, 1 H) 9,2 (s, 1 H)
ESI/MS (m/e, %): 349 [(M+1)", 100].

Ejemplo 108

Acido 2-(3',5'-difluoro-2,4'-bipiridin-5-iIamino)-5-meti|benzoico

A. 2-(3' &5'-Diflucra-2 4'-hipiridin-S-ilamine)-5-metilbenzoato de atilo

Sa abtuvo (rendimisnto 29 %) siguizndo el procedimiento descrito en el Ejemplo 7 (etapa A)
partiendo del Intermedio 10 y dzl Intzrmedio 71.
ESIMS (m/=, %): 370 [(M+1)", 100].

B. Acidle 2-(3' &'-difluoro-2 4'-bipiridin-5-ilamino)-5-metilbenzoico
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Se obtuvo (rendimienta 51 %) siguizndo &l procedimiento descrito en el ejzmplo 21 (etapa B)
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partiendo d= 2-(3',5'-difluoro-2,4'-bipiridin-&-ilamino)-5-metilbenzoato de metilo.
H NMR. (200 MH=, DMSOQ-ilg) Sppm 2,3 (s, SH) 7.2 (d, J=8,3 Hz, 1 H) 7,4 (m, 1 H)

7.6(d, J=2,3 Hz, 1 H) 7,3 (M, 2 H) 8,5 (d, J=2,6 Hz, 1 H) 87 (m, 2 H)
ESIMS (m/e, %): 342 [(M+1)*, 100].

Ejemplo 109
HO.__O

ZT

SN 0

_ A

N
H

Acido 2-(6-(3-(ciclopropilcarbamoil)fenil)piridin-3-ilamino)-5-metilbenzoico
Se obtuve (rendimiento 59 %) siguiendo el procedimienta descrito en el Ejempio 4 partiendo
del Intermedio 13 y de acido 3-(ciclopropilzarbamoil)fenilbaronico.
'H NMR. (300 MH=, DMSQ-c/5) 5 ppm 0,6 (m, 2H) 0,7 (m, 2 H) 2,3 (s, 3H) 2,0 (n1, 1
Hy73¢6,2H75¢ J=TAHz, 1H) 7,2, 3H) 80, /=833H=z, 1 H)82, J=77
Hz, 1TH) 8,5 (s, T H) 8 (s,2H) 9,7 (s, 1 H)
ESI/MS (m/e, %): 223 [(M+1)", 100].

Ejemplo 110
HO.__0O

ZT

SN OF

Acido 2-(6-(2,4-Difluorofenil)piridin-3-ilamino)-5-metilbenzoico
Se obtuvo (45% de rendimiento) siguizndo el procedimiento descrito en &l gjemplo 4
partizndo d=l Intermedio 13 y acido 2,d-diflusrofenitborénico.
"H NMR (200 MHz, DMSO-dg) S ppm 2,3 (s, SH)Y 7,2 (m, 4 H) 7,7 (m, 3 H) 8,0 (m, 1 H)
86, J~22Hz, TH)96 (s, 1TH) 13,2 (s, 1 H)
ESIllMS (m/le, %): 341 [(M+1)", 100].

Ejemplo 111
HO._0

ZT

SNOF
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Acido 2-(6-(2,5-Difluorofenil)piridin-3-ilamino)-5-metilbenzoico
Se abtuvo (33% de rendimiento) siguiznda el procedimiento descrito en el gjemplo 4
partiends del Intermadio 13 y acido 2,&-difluorofenilborénico.
"H NMR (300 MHz, DMSO-ds) 5 ppm 2,2 (3, 3H) 7,4 (m, 4 H) 7.8 (m, 4 H) 8,3 (d,
J=1,9Hz, 1 H) 9,6 (s, 1 H) |
ESIMS (m/e, %): 341 [(M+1)", 100].

Ejemplo 112
HO.__O

praa

SN F

Acido 5-ciclopropil-3-fluoro-2-(6-(2-fluorofenil)piridin-3-ilamino)benzoico
Se obtuvo (22% de rendimiento) siguienda &l procedimianto descrito en el gjemplo 1,
partiendo del Intermedio 50 y del Intermedio 72.
'H NMR (200 MHz, DMSO-d) & ppm 0,7 (m, 2H) 1,0 (m, 2H) 2,0 (m, 1 H) 7,1 (m, 2
H72m, TH)74Mm2H) 7,56, TH) 7,8 @d, /=53 21Hz, tH)7,9(m, 1H) &3
(s, 1H)
ESI/MS (m/e, %): 367 [(M+1)", 100].

Ejemplo 113
HO.__O

Acido 5-metil-2-(6-(2,3,6-trifluorofenil)piridin-3-ilamino)benzoico
A. 5-Metil-2-(6-(2,3,6-trifluorofenil)piridin-3-ilamino)benzoato de terc-butilo

Se obtuvo (93% de rendimiento) siguiendo =l procedimiznto descrito en el intermedio 51,
parti=ndo del Intermadio 15y 1,2,4-trifluorobénceno.
ESI/MS (m/e, %): 415 [((M+1)", 100Q].

~

E. Acido &-metil-2-(8-(2 .3 B-trifluorofenil)piridin-2-ilamino)bhenzoico

Se obtuvo (35% de rendimiento) siguisndo 21 pracedimienta descrito en el ejemplo 36 (etapa
B) partiendo de S-metil-2-(3-(2,3,3-trifluarofenil)piridin-3-ilamino)henzoato de tera-butilo.
'H NMR (300 MHz, DMSO-dg) 5 ppm 2,2 (s, 2 H) 7.2 (m, 3H) 7.6 (m, 2 H) 7.8 (m, 2
H) 2,6 (d, J=2,5Hz, 1 H) 9,2 (s, 1 H)
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ESI/IMS (m/e, %): 359 [(M+1)", 100].

Ejemplo 114
HO.__O

ZT

>N O/\<

N
= \N/

5
Acido 5-metil-2-(6-(3-(5-metil-1,3,4-oxadiazol-2-il)fenil)piridin-3-ilamino)benzoico
A. 5-Medtil-2-(3-(3-(5-metil-1. 5 4-ovadiazol-2-iDfenilpiridin-3-ilamino)benzoato de terc-butilo
& obtuve (749% de rendimiento) siguiando el procedimients descrito en el gjemplo 4
partizndo dal Intermedio 15 y dzl Intermadia 72.
10 ESIMS (m/e, %): 443 [(M+1)", 100].

B. Acido 5-metil-2-(3-(2-(5-metil-1,2 4-oxadiazol-2-iMfznil)piridin-Z-ilamino)benzsico

Se obtuvo (74% de rendimiento) siguisndo &l procedimients descrito en el ejemplo 36 (etapa
B) partizndo de S-metil-2-(6-(G-(5-metil-1, 32 d-o=adiazol-2-i)fenil) piridin-2-ilamino)benzoato de
15 terc-hutilo
"H NMR (300 MHz, DMSQ-d3) S ppm 2,3 (s, 2 H) 28 (s, 2 H) 7.3(s, 2 H) 7.7 (t, J=5,0
Hz, 1H) 7.5 (m 2H) S0, JS20HZ A H) 2,0, J=3,5Hz, 1 H) 8,2 (d, J=8,2Hz, 1
H) 5,68 (m,2H) 96 (s, 1H)
ESIMS (m/e, %): 357 [(M+1)", 100].

20
Ejemplo 115
HO.__O
H
N | N
Z | N
>
Acido 5-metil-2-(5-metil-6-(pirimidin-5-il)piridin-3-ilamino)benzoico
A. 5-Metil-2-(5-metil-6-(pirimidin-&-ilpiridin-2-ilamino)benzoato de terc-butilo
25 Se obtuvo (F4% de rendimisnto) siguienda 2l procedimiznto descrito en =l chmpln 4

partiendo d=l Intermedio 16 y acido pirimidin-S-ilbarinico.
ESI/MS (m/e, %): 377 [(M+1)", 100].

B. Acido &-meatil-2-(5-metil-6-(pirimidin-5-il)piridin-2-ilamino)b=nzoico

20 Se obtuvo (§9% de rendimientc) siguiendo &l procadimiento descrito en el ejemplo 26 (stapa

B) partiendo da 5-metil-2-(5-metil-B-(pirimidin-S-il)piridin-3-ilamino)enzeato de terc-butilo.



AL

"H MMR (200 MHz, DMSC-de) 5 ppm 2,3 (s, 3 H) 2,4 (s, 3H) 7,3 (s, 2 H) 7,7 {d, J=2,0
Hz, 1 H) 7,7 (s, 1 H) 8,5 (d, J=2,0 Hz, 1 H) 9,0 (s, 2 H) 5,2 (s, 1 H) &5 (s, 1 H)
ESIIMS (m/e, %): 321 [(M+1)*, 100].
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5 Ejemplo 116
HO.__O

2T

SN

F
Acido 2-(6-(2,3-difluorofenil)piridin-3-ilamino)-5-metilbenzoico

A. 2-(8-(2 3-difluorofenil)piridin-2-ilamino)-5-m=tilbenzoata de terc-butilo

Se obtuve (35% d= rendimiznto) siguizndo &l procedimiento descrito en el gjemplo 4
10 partiendo del Intermedio 15 y acido 2, 3-difluorofenillbordnico.
ESIUMS (m/e, %): 397 [(M+1)", 100].

B. Acido 2-(A-(2,3-difluorofenil)piridin-2-ilamino)-5-metilbenzoico

Se abtuve (73% de rendimiento) siguienda el procedimiento descrito en &l gjemplo 368 (stapa
15  B) partiendo de 2-(3-(2, S-difluorafenil)piridin-2-ilamino)-5-meatilbenzoato de terc-butilo.
'H NMR (200 MHz, DMSO-d) & ppm 2,2 (s, SHY 7,3 (m, 2H) 7,5 (m, 1 H) 7.7 (m, 4
H)Y288 (s, 1H)9,7 (s, 1 H)
ESI/MS (m/e, %): 341 [(M+1)", 100].

20 Ejemplo 117
HO.___O

2T
/

Acido 2-(6-(5-fluoro-2-metoxifenil)-5-metilpiridin-3-ilamino)-5-metilbenzoico

2-(E-(5-Fluoro-2-metaxifenil)-5-metilpiridin-2-ilamino)-&-metilbenzoato dé terc-butilo

Se obtuvo (78% de rendimiznto) siguiendo el procedimients descrito =n el gjemplo 4

[N
o1

partiendo del Intermeadio 16 y S-fluoro-2-metaviasido fenilhorénico.
ESIMS (m/=, %): 423 [(M+1)", 100]

B. Acido 2-(3-(5-flunro-2-metoxifenil)-5-metilpiridin-2-ilamino)-5-mstilbenzoico

Se obtuvo (V7% d= rendimiento) siguiends =1 procedimiento descrito en el gjemplo 36 (stapa
20 B) particndo de 2-(G-(5-flucro-Z-metavifenil)-5-metilpiridin-3-ilamino)-5-metilbenzoato de tere-
butilo.
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"H NMR (200 MHz, DMSO-dg) 5 ppm 2,1 (s, 2 H) 2,3 (s, 3 H) 2,2 (s, SH) 7,2 (m, 2 H)
7.2M, 3H)7.8m, 2H) 84 (s, 1 H) 95 (s, 1 H).
ESI/MS (m/e, %). 367 [(M+1)", 100].

Ejemplo 118
HO.__O

ZT

SN

NH,
0
Acido 2-(6-(4-carbamoilfenil)-5-metilpiridin-3-ilamino)-5-metilbenzoico

A. Acida 2-(8-(4-carbamoilfenil)-5-metilpiridin-2-ilamino)-5-metilbenzoico

Se obtuve (F2% d= rendimiento) siguiendo &l procedimiento descrito en 2l ejemplo 4
partiendo del Intermedic 18 y acido 4-carbamoilfenilborénico.
ESI/MS (m/2, %): 418 [(M+1)", 100].

B. Acido 2-(8- (4-c,arl amoilfenil)-5-metilpiridin-3-ilamino)-5-m&tilb=nzoico

Se obtuvo (V8% de rendimiento) siguiendo el procedimiznto descrito en 2l ejemplo 26 (stapa
B) partiendo de 2-(3-(4-carbamailfenil)-&-metilpiridin-3-ilamino)-5-metilbenzoato de terc-butilo.
'H NMR (200 MHz, DMSO-dg) & ppm 2,2 (3, 3H) 2,2 (3, 3H) 7.3 (s, 2 H) 7.5 (s, 1
H) 7,7 (d, J=S,2 Hz, ZH) 7.8 (m, 2H) 3,0 (d, J=2,2Hz, 2H) &1 (s, 1H) 3,5,
J=2,3Hz, 2H) 9,5 (s, 1H)
ESI/MS (m/=, %): 382 [(M+1)", 100].

ACTIVIDAD FARMACOLOGICA

Ensayo de inhibicién de la actividad de DHODH humana

Se estudiaron la actividad de DHODH y su inhibicidon usandn un ensayo de reduccion de
cramdgeno con DCIP (2,3-diclorofenal-indofenaol). La ovidaciédn del sustrato (Dibidroorotato,
L-DHO), asi como la reduccidn del cosustrato (coenzima Q, CoQ) estd asociada con la
raduccién del cromégeno, par ello, la actividad enzimatica da lugar a una pérdida de la

absorbancia de cramégeno a 800 nm.

Se incubaron extractos de enzima (2 ul, ~1,5 pg de proteina humana) &n placas de 95
pocilles. La mezela de ensayo (200 ply contznia CoQD 200 pM, L-DHO 100 uM, DCIP 120
HM &n el tampédn de =nsayo (HEPES 100 mM pH 3,0, NaCl 150 mM, Glicerol al 10%, Triton
X-100 al 0,058%) y 2 ul de compuasto de ensayo. Los compuestos se disalvieron en DMSQO
en una concentracidn madre ds 1 mM, y se ensayaron en diferentes concentracionas que
variaron de 10 yM a 1 pM para calcular una Clgy (concentracion de inhibidor requerida para

una inhibicidn del 50%).
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La reaccién se inicid afadiendo la =nzima y luege se incubd durants 10 minutos a

temperatura ambients antzs de medir la reduccion de DCIP contando la disminucién en |a

absorbancia a 800 nm usando instrumentacién convencional (Spactramar).

Todas las rzacciones se llevaron a cabo por duplicado y se representaron graficos, que

determinan los valores de Clg, para cada compussto usando el programa ABase.

La Tabla 1 muestra las actividades =n &l ensayo de inhikicion de DHODH humana de

algunos compuestos de la presente invencion que muastra que estos compusstos son

potentes inhibidores de DHODH.

Ejemplo Clso sobre DHODH h(nM)
1 105
4 98
6 57
7 49
8 18
14 57
15 113
18 62
19 10
22 114
25 28
30 41
31 119
34 109
41 190
42 30
44 78
50 138
51 21
54 19
56 91
58 53
61 28
62 11
64 14
65 190
66 97
67 12
63 a3
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71 32
73

74
75 20
76 10
77 5
79 37
81 2
82 7
84 145
86
89 90
91 19
92
93 57
94 9
95 12
96 10
97 9
08 2
100 38
104 21
107 8
110 146
113 77
117 46

Ensayo funcional: Inhibicion de la proliferacién de linfocitos

Se prepararon células mononucleares de sangre periférica (FEMC) de voluntarios sanos
usando centrifugacion por densidad en Ficall. Las células se cultivaron a 110 ° aélulas por
pocillo en placas de fondo plano d= 93 pocillos &n RPMI 1640 completado con suers bovino
fetal al 5%, L-glutamina 2mM y penicilina/estreptomiczina. Seguidaments, se activaron PEMC
con 1u3/ml de fitohemaglutinina (PHA, Sigma) y s= incubd con una serie de dilucionas de
diferentes concentraciones de compuastos de ensayo durantz 3 dias. Daspués d= este
periodo, las células se pulsaron con 0,5 pCi por pocillo de timidina tritiacda y se incubaron
durante 1a noche. Seguidamente, s recogdieron los cultivos en papeles de filtro y se realizd 2l
recuento con un B-counter. 3& calculd el valor de Clgy para cada compuesto a partir de las

curvas de dosis-respussta.
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Los compuestos de la invencidn que se han ensayado usando este ensayo tuvieron una Clsg
menar que 10 uM. Las compuestos preferidos de la invencién tuvieron Clgo menores que 4

puM, preferiblamente menores que 2 pM, Io mas preferiblements menores que 1 pM.

Como se muestra por estos resultados, los compuestos de la invencion inhiben de forma
eficaz DHODH, inhibiendo por tanto la proliferacidon de células con una alta renovacidn, en

particular linfocitos.

Los derivados de acido azahifenilaminobenzaico de la invenacion son Utiles en el tratamiento
0 prevencion dé enfermedades conocidas por sar susceptibles de mejora por tratamiento con
inhibidor de dihidroorotato deshidrogenasa. Tales enfermadades incluyen, aunque sin quedar
limitadlas a las mismas, artritis reumateide, artritis psoriasica, espondilitis anquilosant=,

esclerosis multiple, granulomatosis de Wegener, lupus eritematoso sistémico, psoriasis y

sarcoidosis.

Por consiguients, los derivades del Acido azabifenilaminobenzoico de la invencién y las
composicionss farmacéuticas que compranden dicho compusstn y/o sus sales se pueden
usar €n un procedimiento de tratamiento de trastornos del cuerpo humano o animal que
comprende administrar a un sujeto que requizsra dicho tratami=nto una cantidad eficaz da
derivado del acido azabifenilaminobanzoico de la invencién o una de sus sales

farmacéuticamente aceptables.

Los derivados del acido azahifenilaminobenzoico de la invencidon tamhbién se puedsn
combinar con otros compuestos activos en =l tratamiento de enfermedades conocidas por
ser susceptibles d= mejora por tratamiente con un inhibidor de la  dihidroorotato

deshidrogenasa.

Las combinacionzs de la invencidn pueden comprender opcionalment: una o mas
sustancias activas adicionalzs que se conocen por ser Utiles en el tratamiento de
enfermedades autoinmunes, enfermedadss inmunes & inflamatorias, trastornos észos
dastructivos, enfermedades neoplasicas malignas, trastornos relacionados con angingénesis,
enfarmedades virales y enfermadadses infeceinsas tales como (a) anticuerpos monoclonalss
anti-TNF-alfa como Inflivimab, Certolizumab pegol, Golimumab, Adalimumab y AME-527 de
Applied Molecular Evolution, (b) compuestos antimetabolito como Mizeoribina, ciclofosfamida
y azatiopirina, () inhibidoras de calcineurina (FP-2B) / inhibidores de la expresién de INS
como ciclosporina A, Tacrolimus & 1ISA-247 de Isatechnika, (d) inhibidores de cicloovigenasa
como Aceclofenaco, Diclofenaco, Celzcoxib, Rofecoxib, Etoricoxib, Valdecoxib, Lumiracozib,
Cimicoxib y LAS-34475 de Laboratorios Almirall, 5.A., (2) antagonistas de TNF-alfa como
Etanercept, Lensrcept, Qnercept y Pegsunercept, (f) inhibidores de la activacidon de NF-

FappaB (NFKE) coma Sulfasalazina & lguratimodd, (g) antagonistas del receptor IL-1 como
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Anakinra y AMG-719 de Amgen, (h) inhibideres de Dihidrofolato Reductasa (DHFR) como
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Metrot=-ato, Aminoptzrina y CH-1504 de Chelsea, (i) inhibidores de Inosina &'-Monofosfato
Deshidrogenasa (IMPDH) como Mizeoribina, Ribavirina, Tiazofurina, Amitivir, Micofenolato
mofetil, Ribamidina y  Merimepadily, ()  Glucocorticoidas como  Pradnisolona,

5 Metilprednisolona, Dexametasona, Cortisol, Hidrocortisona,  Triameinolona  acetdnide,
Fluocinolona acetdnido, Fluocinonida, Clocaortolona  pivalato, Hidrocortisona  aceponato,
Metilpradnisolona  suleptanato, Betametasona  butirato  propionats,  Deltacortisona,
Deltadeshidrocortisona, Pradnisona, Derametasona fosfate siédico,  Triamcinolona,
Betametasona valerato, Betamatasona, Hidrocortisona succinato sédico, Prednisolona

10 fosfato sédico, Hidrocortisona probutato y Difluprednato, (F) anticuerpos monoclonales Anti-
CD20 como Rituximab, Ofatumumab, Ocrelizumab, Veltuzumalb y TRU-015 de Trubion
Pharmaceuticals, (I) terapias celulares dirigidas a linfocitos B como ELYSS, BAFF, TACI-Ig y
APRIL, (m) inhibidores de p3& como AMG-54& (de Amgen), ARRY-T97T (de Array
Riopharma), Clormetiazol edisilato, Doramapimod, PS-540446 y EMS-552944 (d= BEMS), SB-

15 202580, SB-242235, SB-23539%9, SB-221332, SB-321323, SB-356582  (todos de
GlaxoSmithKline), KC-70G (de Kemia), LEQ-1803, LEQ-15520 (todas de Leo), SC-20038,
SD-03 y PH-797504 (todos de Pfizer), RWJ-27357 (de RW. Johnson), RO-2201198, RO-
4402257 (todos de Roche), AVE-9940 (de Aventis), SCIO-323, SCIO-4a¢& (todas de Scios),
TA-5193 (de Tanabe Seiyabu) y VX-745, VX-T02 (todos de Vertex) y los compuzstos

20 reivindicados o descritos en las solicitudes de patente espafola niumeros P200800396 y
P200202174, (n) inhibidores de Jak3 como CPR9055Q de Pfizer, (o) inhibidores de Syk como
R-11Z, R-403 y R-735 todos de Rigel, (p) inhibidores de MEK como ARRY-142355, ARRY-
2S1R2 (todos  de Array Biopharma), AZD-3244 (de  AstraZen=zeca), PD-092059, PD-
0225901 (todos de Pfizer), (q) antagonista del receptor P2XT como AZD-9055 de

25  AstraZeneca, agonistas de & S1P1 como Fingaolimod, CS-0777 de Sankyo y R-3477 d=
Actelion, (s) anticuerpos monoclonales Anti-CD49 como Natalizumab, (t) inhibidores de
integrinas como Cilengitida, Firategrast, hidroclorure d= Valategrast, SB-272008, SBE-683695
(todos de Gla=o), HMR-1031 de Sanofi-Aventis, R-126% de Roche, EMS-587101 de BMS y
CDP-223 d= UCE Celltech, (u) anticusrpos monaclonales Anti-CD23 como Eculizumab y

20 Pexelizumab, (v) antagonistas del receptor IL-6 como CBP-1011 de InKine y €-323 de
Amgen, (w) anticuerpos monoclonales Anti IL-6 coma Elsilimamab, CNTQ-228 de Centocor y
VX-30 de Vacecinex, () anticuzrpos monocionales Anti-CD152 como  Ipilimumab y
Ticilimumal, (y) proteinas de fusién que comprenden el dominio extracelular del antigeno 4

asociadn a linfocitos T citotéxicos humanas (CTLA-4) unido a porcionas de inmunoglobulina

[£H)
[%)]

humana G1 como Abatacept, (z) Agentes dtiles en <l tratamiento de trastornos 6se0s como
Bisfosfonatos como Tiludronato disédico, Clodronato disddico, Famidronate  disddico,
Etidronato disddico, Xydiphone (sal da K,Na), Alendronato sédico, Neridronato, Dimetil-APD,
sal sddica del acicla olpadrinico, acido minodrénico, Apomina, Ibandronato sédico hidratado
y Risedronate sédiéo,(aa) inhibidaoras d= VEGF Try quinasa como Pegaptanibh octasédico,
40 Vatalanil» succinato, Sorafenib, Vandetanib, Sunitinib malato, Cediranib, hidroclorure de
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Pazopanib y AE-241 de AEterna Zentaris, (bk) Otros compuestos eficaces en enfermedades
autoinmunss comeo sales de oro, hidroxicloronuinina, Fenicilamina, K-832, SMP 114 y AD452,
(=) inhibidores de Purina-Nuclesdsido fosferilasa coma hidroecloruro de Forodesina, R-3421
de Albert Einstzin Collzgez of Medicine, CI-072 y CI-1000 ambos de Pfizer, (dd) anticuerpos
monoclonales Anti-RANKL como Denosumab, (22) anticuerpos monoclonales Anti-CD25
como Inolimomalz, Dacliximab, Basiliximab y LMB-2 del US National Cancer Institute, (ff)
inhibicloras de Histona Desacstilasa (HDAC) como Divalproes sddico, Acetildinalina,
Depsipéptido, butirato sddico, fenilbutirato sédico, Vorinostat, MS-27-275 de Mitsui, acido
valproico, Pirc-amida, Tributirina, PX-105384 dz TopoTarget, MG-0103 de MetilGane, GZM-

777 de TopoTarget y CG-781 de Celera y (99) anticuerpos monoclonales Anti factor .

estimulador de colonias (GM-CSF) coma KB-002 de KaloBins.

Cuando los derivados del acido azabifenilaminobenzoico de la invencion se usan en sl
tratamiznto de artritis reumatoide, artritis psoriasica, espondilitis anquilosants, esclerosis
multiple, granulomatosis de Wegener, lupus eritematoso sistémico, psoriasis y sarcoidosis
puedse ser ventajoso usarlos 2n combinacidn con otros compueastos activos conocidos por ser
Gtiles en &l tratamiento ds enfermedades tales como artritis reumatoide, artritis psoriasica,
espondilitis anquilosante, esclerosis multiple, granulomatosis de Wegener, lupus eritematoso
sistémico, psoriasis y sarcoidosis. Compusstos activos particularmante  preferidos para

combinar con los derivadas del acido azabifenilaminobenzoico de la invencion para el

b

tratamiento de artritis reumatoide, artritis psoriasica, espondilitis anquilosante, zsclerosi
multiplz, granulomatosis de Wegener, lupus eritematoso sistémico, psoriasis y sarcoiclosis
son (a) anticusrpos monaclonalzs  Anti-TNMF-alfa coma Inflivimab, Certolizumab  pegol,
Golimumalby, Adalimumab y AME-527 de Applied Molecular Evelution, (b) antagonistas de
TNF-alfa comeo Etanercept, Lenarcept, Onarcept y Pegsunercept, (o) inhibidores de
calcineurina (PP-2B) /inhibidores de la exprasién de INS como ciclosparina A, Tacrolimus e
ISA-247 de Isotechnika, (d) antagonistas del receptor IL-1 como Anakinra y AMG-719 de
Amgen, (2) anticuerpos  monoclonales  Anti-CD20  como  Rituximab,  Ofaturmumab,
Qcrelizumab, Veltuzumab y TRU-015 de Trubion Pharmaceauticals, (f) inhibidores de p38
como AMG-545 (de Amgen), ARRY-79Y (de Array Biopharma), Clormétiazol edisilato,
Doramapimod, P8-540448 (de BMS), SB-203530, SE-242235, SB-238:599, SB-231332, SB-
R21323, SB-B53E5% y BMS-5282049 (todos de GlaxoSmithKling), KC-703 (de Kemia), LEO-
1808, LEQ-15520 (todos de Leo), SC-30033, SD-03 y PH-797204 (todos de Pfizer), RWJ-
BTRET e RW. Johnson), PO-2201195, RO-4402257 (todos de Roche), AVE-9440 (de
Aventis); SCIO-223, SCID-43% (todns de Scios), TA-A492 (de Tanabe Sziyaku), y VX-T45,
VX-702 (todos de Vert=-) y los compueastos reivindicados o descritos en las solicitudes de
patznte espafola nimsros P2003002%93 y P200302174, () inhibidores de la activacidn de
MF-kappaB (NFKE) como Sulfasalazina € lguratimod y (h) inhibidores de Dihidrofolato
Reductasa (DHFR) coma Matrotavato, Aminopterina y CH-1504 de Chels=2a.
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Las combinaciones de la invencidn se pusden usar =n =l tratamiznto e trastornos que son
susceptibles de alivio mediante la inhibicidn de la dihidroorotato deshidrogenasa. Asi, la
presents solicitud incluye procedimientos de tratamianto de astos trastornos, asi como el uso
de las combinaciones de la invencidn en la fabricacién de un medicamento para el

tratamiento de= estos trastornas.

Ejemplos preferidos de tales trastornos son artritis reumatoide, artritis psoriasica, espondilitis
anquilosante, asclerosis multiple, granulomatosis de Wegener, lupus eritamatose sistémico,
psoriasis y sarcoidosis, mas preferiblemente artritis reumatoicle, artritis psoriasica y psoriasis

y 1o mas preferiblzments artritis reumatoide.

Los compuestos activos en las combinaciones de 1a invencidn se puedan administrar por
cualqguier via adecuada, dependiendo de la naturaleza del trastorno a tratar, por sjemplo, por
via oral (como jarabes, comprimidos, capsulas, pastillas, preparaciones de liberacién
controlada, preparaciones de disolucién rapida y similares); por via tépica (como cremas,
pomadas, lociones, pulverizacionss 0 aeresolss nasales y similares); por inyeccidn
(subcutanea, intradérmica, intramuscular, intravenosa y similares) o por inhalacidn (como un

polvo seco, una seluzidn, una disparsidn y similares).

Los compuestos activos en la combinacién, es decir, el inhibidor de la dihidroorotato
cdzshidrogenasa dz la invencidn, y los otros compuestos activos opcionales se puedden
administrar juntos en la misma composicidn farmacéutica o en diferentes composicionas
destinadas a la administracion por separado, simultanza, concomitante o secuencial por la

misma via o por una via diferenta.

Una realizacién d2 la presente invencidn consiste en un kit de partes que comprends un
inhibidor d= la dihidroorotato deshidrogenasa d= la invencién junto con instrucciones para el
uso simultaneo, concurrente, por separado o secusncial en combinacion con otro compuesto
activo dtil en el tratamiento de artritis reumateid=, artritis psoriasica, espondilitis anquilosante,
esclerosis multiple, granulomatosis de Wegznzr, lupus eritematoso sistémico, psoriasis y

sarcoidosis.

Otra realizacidn de la presente invencidn consiste en un envase que comprends un inhitidaor
de la dihidroorotato deshidrogenasa de formula (1) y otro compussto activo dtil en el
tratamiento de artritis reumatoide, artritis psoridsica, espondilitis anquilosante, esclerosis

multiple, granulomatosis de Wegenar, lupus eritematosa sistémico, psoriasis y sarcoidosis.

Las formulacionas farmaciuticas pusden presentarse de forma conveniente en forma de
dosis unitaria y s& pueden preparar por cualquicra de los procedimientos bien conocidos en

la técnica farmacéutica. Las formulacionzs 2 la prasente invencidn acdecuadas para
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administracion oral puedsn presentarse como unidades discretas como capsulas, sohrecitos
o comprimidos que contiene cada uno una cantidad predeterminada del ingrediante activo,
como un polve o granulado; como una solucidn o una suspensién en un liguicks acuoso o un
liquida no acunso; o como una emulsion acsite en agua o emulsidon agua en aceite. El

ingrediente activo también pusde presentarse como un bolo, electuario o pasta.

Una formulacidn de jarabe consistird por lo general 2n una suspensién o solucidn del
compuesto o sal en un vehiculo liquido por ejemplo, etanol, aceite de cacahuete, aceite de

nliva, glicerina o agua con un agente aromatizant2 o colorants.

Cuando la compaosicidn esta en forma de un comprimido, se puede usar cualquier vehiculo
farmacéutico usado habitualments para preparar formulaciones sélidas. Ejemplos de tales
vehiculos incluyen estearato de magnesio, taleo, gelatina, goma arahiga, acido estearico,

almidan, lactosa y sacarosa.

Un comprimido se pueds preparar por compresion o moldso, opcionalmsante con una o mas
ingredientes auxiliares. Los comprimidos preparados por compresion se pueden preparar
comprimiendo en una maquina ad=cuada =l ingredients activo en farma fluida como polvo o
granulado, opcionalmeantz mazclado con un ligante, lubricants, -:liluyenté inerte, lubricante,
tensioactive o dispersante. Los comprimidos preparados por moldea se pusden preparar
moldeando =n una maquina adecuada una mezcla del compussto en polvo humastado con
un diluyente liquido inerte. Los comprimicos pueden revestirse o ranurarse opcicnalments y
se pueden formular para que proporcionsn una liberacidn lenta o controlada del ingrediente

activo desds el mismo.

Cuando la composicién esta en forma de una capsula, es adecuada cualquier rutina de
encapsulacién, por ejemplo, el usa de los vehiculos anteriormente citados en una capsula de
gelatina dura. Cuanda la compaosicion =sta en farma de una capsula d= gelatina blanda, se
pusce considerar cualjuier vehiculo farmacéutico usardo habitualments para la preparacién
d= dispersiones o suspensionss, por gjsmplo, gomas acuosas, celulosa, silicatos o acaites y

se incarporan en una capsula de gelatina blanda.

Las composiciones de polvo s=co para administracién tépica en el pulmdn por inhalacién
pueden presentarse, por gemplo, en capsulas o cartuchos de, por ejemplo, gelatina o
blisters de, por gjemplo, hoja de aluminio laminada, para usar en un inhalador o insufladaor,
Las formulaciones contiznen por I gensral una mezcla de polve para inhalacién del
compussto de la invencién y una base d= polvo adecuada (sustancia vehiculo) como lactosa
o almiddén. Se prefiere el uso de lactosa. Cada capsula o cartucho pueds contener por lo

neral de 2 pg a 150 pg de cada uno de los ingredientes terapauticaments activos. Como

alternativa, 2l ingredientz(s) activo(s) pueds prasentarse sin excipientas.
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Composiciones tipicas para la administracién nasal incluy=n los citados antes para inhalacién
y ademas incluyen composiciones no presurizadas en forma de una soluciéon o suspensién
en un vehiculo inerts coma agua, opcionalment2 en combinacidon  con excipientss
convencionales como tampones, antimicrobianos, agentes modificacdores de la tonicidad y

agentss modificadores de la viscosidad que pueden administrarse por una bhomba nasal.

Las formulaciones dérmicas y transdérmicas tipicas comprend=n un vehiculo acuoso o no
acuoso convencional, por gjemplo, una crema, pomada, locidn o crama espesa o astan en

forma de un emplasto, parche o membrana medicario.

Con preferencia, la composicion esta en forma de dosis unitaria, por gjemplo, un comprimido,
capsula o dosis de aerosol medida, de modo que el paciente pusda administrar una Unica

dosis.

La cantidad de cada ingrediente activo que se raquiere para conssguir un efecto terapéutico
variara, naturalmente, con el compuszsto activo particular, |a via d& administracion, el sujeto
en tratamienta y el trastorno o enfermedad particular que se trata.

Dosis eficaces varian normalmante =n &l intervalo de 2-2000 mg de ingrediente activo por
dia. La dosificacidn diaria se pusds administrar en uno o mas tratamientos, preferiblemsnte
de 1 a 4 tratamientos por dia. Con preferencia, los ingredientes activos s= administran una o

dos veces al dia.

Cuando se usan combinaciongs de agentes activos, se contempla que todos los agentes
activas se administren al mismo tiempo, o muy préximos en &l tizmpo. Gome alternativa, uno
o dos agentss activos se podrian tomar por 1a maiana y ¢l otro(s) mas tards. O en otro
escenario, uno o dos agentes activas se padrian tomar dos veces al dia y el otro (s) una vez
al dia hien al mismo tiempo como osurre &n una de las desificacionss dos veces al dia o por
szparado. Con prefzrencia, al menos dos y, mas prefariblements todos, los agentes activos
s fomarén juntos al mismo tismpo. Con preferencia, al menos dos y, mas preferiblemente

todos los agentes activos, s2 administraran como una mezcla.

Las siguientes formas de preparacién se citan coma sjemplos de formulacion:
COMPOSICION EJEMPLO 1

Se prepararon de acusrdo con la siguisnte formulacidn 50.000 capsulas, gus contienen cada
una 100 mg de= acido S-ciclopropil-2-(5-metil-6-(3-trifluorometoxi)fenil)piridin-2-ilamino)

kenzoico (ingredients activo):

Ingredients activo 5Ky

Lactosa monohidratada 10 Kg
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Didxido de silicio coloidal 0,1 Ky
Almidén de maiz 1Kg
Estearato de magnasio 0,2 Kg

Procedimiento

Los anteriores ingredizntes se tamizaron a través de un tamiz de malla 80 y s& cargaron en

un mezclador adecuado y se llenaron en 50.000 capsulas de g=latina.

COMPOSICION EJEMPLO 2
Se prepararon a partir de la siguiente formulacion 50.000 comprimidos que contienen cada
uno 50 mg de  Acido  A-ciclopropil-2-(5-metil-3-(3-trifluoromatoxi)fenil)piridin-3-ilamino)

banzoico (ingredients activo):

Ingradiente activo 2,5Kg
Celulosa microcristalina 1,95 Kg
Lactosa secada por pulverizacion 9,95 Kg
Carboximetil almidén 0,4 Kg
Estearil fumarato sédico 0,1 Kg
Didxido de silicio coloidal 0,1 Kg

Procedimiento
Se hicieron pasar todos los polvias a través de una malla con una abertura d= 0,6 mm, luggo

se mezclaron en un mezclador adecuado durante 20 minutos y se comprimigron en

[3 (]

comprimidos de 300 mg usando un disco de 9 mm y punzones hiselados planos. El tiempo

de disgragacion de los comprimidos fue aproximadaments 3 minutos.
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REIVINDICACIONES

1. Un compuszsto de férmula (1) para uso en el tratami=nto o pravencién de un estado
patoldgico o enfermedad susceptible de aliviarse mediant= inhibicidn de deshidroorotato

5 deshidrogenasa

R N_ G?
and

~_G!

en la que:
R' se selecciona del grupo consistentz en atomos de hidrdgeno, atomos de

10 halégeno, alquilo G4, cicloalauilo Cy, -CF3 y -0CF,,

-4
R? se selzcciona del grupo consistents en atomos ds hidrégeno, atomos de
halégeno y grupa alquilo Cq,

P2 se selesciona del grupe consistznts =n grupos ~COOR?, -CONHR?, tetrazolilo, -
SO;NHR® y -CONHSOQ,R®, donde R® se selzcciona del grupo consistents en un

15 atomo de hidrégenao y grupos alquila Cy linzales o ramificados,

R* s& selecciona del grupo consistznte &n un atomo de hidrégeno y un grupo alguilo
Cia

R® se selecciona del grupo consistent= en un atomo de hidrégeno y un grupo fanilo,
G' representa un grupo seleceionado de Ny CR®, dond= R® se selecciona del grupo

- 20 consistente =n atomos de hidrégeno, atomos de halégeno, grupos alquilo Cyy,
cicloalguilo Cg,, aleoxi Cy,, -CF;, -OCF;, heteroarilo Cs; qus contiene N
monociclico, heterociclilo C,7 que contiene N monociclico y un grupa arilo Ce.qp fue
esta opcionalments sustituido con uno o mas sustituyentas seleccionados de
atomos de haldgeno y un grupo alquilo Gy,

25 G? representa un grupo selsccionado de:

. un atomo de hidrégeno, un grupo hidroxi, un atomo de haldgeno, un grupo

cicloalguila Co, un grupo aleovi .y y —NR?R?, donde

R? reprasenta un grupo alquilo C, y R® se seleceiona da un grupo consistente en
grupo alquilo Cq_y vy grupo alcoxi Cyg-alquilo Ciy, 0

2 R? y R® junto con &l atomo de nitrdgeno al que estan unidos forman un anillo
heterociclico de 6 a & miembros saturado que opcionalmentes contieng un atomao de
oxigenc como heteroatomo adicional,
. un anillo hetzroaromatico de 5 a 10 miembros monociclico o biciclico que
contiene una o Méas atomos de nitrdgeno que esta opcicnalments sustituida con

cla uno o mas sustituyantes salzecionados de atomos d= haldgeno, alquilo C,, alcoxi
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Cy.y, cicloalquilo C,.y, cicloalooxi Cyy, -CF;, -OCF; y ~CONR'R®, donde R” y R® se

seleccionan independientemente de atomo de hidrdgeno, grupo alijuilo Cy4 lineal o
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ramificado, grupo cisloalguilo C-.7, 0 R” y R® junto son el atomao de nitrdgeno al que

estan unidos forman un grupo de férmula

en la que nes un nimero entero de 0 a 3,

y

. un grupo fenilo que estd opcionalmente sustituido con uno o mas
sustituyentzs seleccionadas d= atomes de halbgeno, grupos alquilo Cyy, hidroxi,
ciano, -CF;, -OCF;, —CONR'R®,

oxadiazolilo, triazolilo, pirazolilo e imidazolila, estando los grupos oxadiazolilo,

alcoxi Cy, ocicloalquilo Ciy, cicloalco~i Coy,

triazolilo, pirazolilo & imidazolilo apcicnalmente sustituidos con un grupo alquilo C_y
o cicloalguilo Cs7 y donde R’ y R® se selzcoionan independientements de atomo de

hidrageno, grupo alquilo C, lin2al o ramificada, grupo cicloalquilo Cz,, 0 R” y R®

junto con 2l atoma de nitrégena al qua sstan unidos forman un grupe de férmula

en la que nes un numer entero de 0a 3
n, 32 junto con F® forma un grupe carbociclico Cs.io No aromatico o un grupo arila
C6-10:

y sus sales y N-axidos farmacéuticamente aceptables.

2. Un compuesto segan la reivindicacidn 1, en =l qus =l estado patoldgico o
enfermedad se salacciona de artritis reumatoide, artritis psoridsica, espondilitis anquilosante,
esclerosis multiple, granulomatosis de Wegener, lupus eritematoso sistémico, psoriasis y
sarcoidosis.

3. Un compussto s=g0n la reivindicacién 1 6 2, en &l que R' se selecciona del grupo
consistente en atomos de hidrégeno, atomos de flior, atomas de cloro, atomes de bromo,

.1, ticloalquila C,, y -CF,.

grupos alquilo €4

4. Un compuesta segun una cualquiera de las reivindicacionss antzriores, en el que

[V

R? se selecciona del grupo consistents &n un atomo de hidrdgeno, un atomo de haldgeno y

un grupo metilo.
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5. Un compusste segun una cualijuiera de las reivindicacionss anteriores, en el que

-

G' se selecciona del grupo consistente en atomos ds nitrégeno, grupos CCl, CF, CH,

O

(CHy), Cciclopropilo), C(fenila) y S(CFs).

6. Un compuesto segun una cualquizra de las raivindicacionss anteriores, =n &l que

G? representa un grupo seleccionado de:

. un atoma de hidrdgena, un atomo de haldgeno, un grupo cicloalquilo Cs.s, un
grupo alcoxi Cqo y =NR?R, doncle

R? representa un grupo alquilo Gz y R se selecciona del grupo consistente &n
grupos alquilo Cq.o y grupos alcovi Ci-alquilo Cq., 0

R? y R® junto con el atomo de nitrdgeno al que estan unidos forman un anillo
hateraciclico de 6 & 7 miembros saturado que opcionalmente contiene un atomo de
oxigeno somo hetercatoma adisional,

o un anillo hetercaromatico de & a 10 miembros monosiclico o biciclico que
contiene uno o dos atomaos dea nitrégena qus esta opeionalmante sustituido con uno

n mas sustituyentes szleccionados de atomos de haldégend y grupns alquilo Cy,

y

o un grupn fenilo que esta opcionalments sustituido con ung, dos o tres
sustituyzntes seleccionadaos de dtomos de haldgeno, grupos alquilo Cq, hidroxilo,
alcoxi Cy, cicloalquily C.., icloaleovi C.y, ciano, -CF; -OCF;, —CONR'R® y
o-adiazolilo, dondz =l grupn oxadiazolilo esta opcionalmante sustituido con un
grupo alquilo C,s o cicloalquilo C;; y donde R’ y R® s& seleccionan
indzpendisntement= de atomos de hidrégena, grupos alquile Gy linzales o
ramificados, grupos cicloalquilo Cqs, 0 R” y R® junta con &l dtomo de nitrdgeno al

fue estan unidos forman un grupo de férmula

_/T(CHyn
enlaquenes 162,

0, 52 junto con R® forma un grupo sarbociclico Ce no aromatico o un grupo fenilo.

7. Un compuesto segun una cualquiera de las reivindicacionas antariores, en el que

G? repressnta un grupo seleccionado de:

e un atomo de hidrégenc, un atomo d= fluor, un grupo ciclopropile, un grupo
metoxi, -NMeEt, -NEt;, -N(Me)-(CH,),-O-CH;, G-morfalinilo, azepan-1-ilo y piperidin-

1-ilo,
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e un anillo piridinilo, pirimidinilo, quinsclinilo o pirazinilo opcionalments sustituido

con uno o dos sustituyentes seleccionados de Me y F

y

e un grupo fenilo que estd opcionalments sustituido con uno, dos o tras
sustituyentes seleccionados de flior, cloro, grupos metilo, hidroxi, meatoxi, etoxi,
isopropiloxi, ciclopropilo, ciclopropilovi, ciano, -CF;, -OCF; ,oxadiazolilo y -
CONR'R®, dond= el grupo oxadiazolilo esta opoicnalmente sustituido con un grupo
metilo y donde R’ y R® se seleccionan indepandientemanta de atomo de hidrégeno,
grupo metilo, grupo isopropila, grupo ciclopropilo, o R” y R® junto con el atomo de

nitrdgeno al que estan unidos forman un grupo de farmula

enlaquanes1,

o, G? junta con R® forma un grupo carbociclico G no aromatico o un grupo fenilo.

Un compuesto segin una cualquiera de 1as reivindicacionzs anterioras, en el que

G? reprasenta un grupe selectionado de grupo metoxi, grupe ciclopropilo y grupos fenilo,

piridilo, quinolinilo, pirimidinilo y pirazinilo opcionalmante sustituidos.

Un compuesta s2gln la reivindicaciaon 1 6 2, en el que:

R' se selecciona del grupo consistente en atamos de hidrdgeno, atomos de
halégeno, alquila C4, cicloalquilo Csy, -CF3 y -OCF;,

R? se sclecciona del grupa consistente en atomos de hidrégeno, atomos de
halégeno y grupo alquilo Cq.,

R® se selacciona del grupo consistants &n grupoes —COOR?, -CONHR?, tetrazolilo, -
S80,NHR® y -CONHSO.R®, donde R® sz selecciona del grupo consistentz &n un
atoma de hidrdgeno y grupos alquilo C4_ linealss o ramificados,

R* se selecciona del grupo consistenta en un &tomo de hidrégeno y un grupo alquilo
Cia

R® rapresenta un atomo de hidrégena,

G' reprasenta un grupo seleccionado de Ny CR® donde R® se selzcciona del grupo
consistent= =n atomos de= hidrégeno, atemos de haldgeno, grupos alquile Cy.y,
cicloalquilo Csy, alcoxi 44, -CF;, -QCF;, heteroarilo Cs; que contiene N
monociclico, heterociclilo Cs.7 que contizne N monociclico y un grupo arilo Ce.qo que
estd opcionalments sustituido con uno o mas sustituysntes seleccionados de

atomos de halégeno y un grupo alquile Gy,
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2 representa un grupo seleccionado de:
o un anillo heteroaromatico de 5 a 10 mismbros monociclico o hiciclice que
contiena un atomo de nitrégeno que asta opcionalments sustituido con uno 0 mas
sustituyentes seleccionados de atomos de halégeno, alquilo Cy, alcoxi Ciy,
cicloalquilo Cs.y, cisloalsoxi Coy, -CF;, -OCF; y —CONR'R®, donde R” y R® se
seleccionan independizntements de atomo de hidrégeno, grupo alquilo Cyy lingal o
ramificado, grupo cizloalquile C..7, 0 Ry R® junto con el atomo de nitrdgeno al que

estan unidos forman un grupo de férmula

/(CHy)n

&n la que n es un humerd entero ds 0 a 3,

y

. un grupo fenilo que estd opcionalmente sustituido con uno o mas
sustituyentes selzccionados de atomos de halég=na, grupos alqguiln Cy,, alcovi Gy,
cicloalguilo Cy, cicloalcosi Cqy, -CF;, -OCF;, —CONR'R®, o-adiazolilo, triazolilo,
pirazolilo & imidazalilo, estanda los grupos ovadiazolilo, triazolilo, pirazalilo e
imidazaolilo opcionalmente sustituidos con grupo alquile Ciy o cicloalquilo Cs; y
donde R y R® se s=leccionan independientemante de atomo de hidragano, grupo
alquilo C, lineal o ramificado, grupa cicloalquilo C;7, @ R” y R® junto con el atomo

de nitrégezno al que estan unidos forman un grupo de férmula

en la que n es un numaro entaro de 0 a 3.

Un compuestn segin una cualquisra de las reivindicaciones anteriores, en el que

R’ se selecciona del grupo consistente en grupos alquilo Gy, cicloalquilo Cqy y -CFs.

Un compuesto s&gan una cualquiera d= las reivindicacionss anteriorss, en el que

R' se selecaiona del grupo consistente &n grupos metilo y ciclopropilo.

12.

Un compuesto segln una cualquiera de las reivindicaciones anteriores,

[x
3

el que

R" &s un grupo ciclopropilo.

Un compuesto s=gdn una cualijuiera de las reivindicaciones anteriores, en &l que

R? s2 selecciona de un atamo e hidrdgeno o haldgeno.

14.

Un compuesto segun una cualquisra de las reivindicaciones anteriores, en &l que

R? es un atomo d= hidrégeno.
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15. Un compuesto segL'm una cualguiera de las reivindicaciones anteriores, en el que
R® sa selecciona dal grupo consistent= en grupos COOR?, -COMHR?® y tatrazoliln.
16. Un compuesto s2gun una cualquiera de las reivindicacionss anteriorss, en el que
R? es un grupo -COOH. '
17. Un compuesto segun una cualquiera de las reivindicaciones antezrioras, en el que
R* raprasenta un dtomo de hidrégeno o un grupo metilo.
18. Un compuesto segun una cualquiera de las reivindicaciones antariorss, en &l quea

R® reprasenta un atomo de hidrégeno.

-_—

Un compuesto segdn una cualjuisra de las reivindicaciones anteriores, en el que

)

se selecciona del grupo consistznte en atomos de nitrégeno y grupos CH, C(CHjy),

C(ciclopropilo), C(fenilo) y C(CF3).

20. Un compuesto segin una cualquiera de las reivindicaciones anteriores, en el que
G? representa un grupo seleccionade de grupos fenilo, piridilo, quinolinilo, pirimidinilo y

pirazinilo apcionalmente sustituidos.

21. Un compussto segiin una cualquiera de las reivindicaciones anteriores, en el que
G? reprasenta un grupo seleccionado del grupo consistznte en grupos fanilo, 4-piridilo, 5-

quinclinilo y 2-pirazinilo opcinnalments sustituicdos.

22. Un compuasto segan la reivindicacion 1 6 2, &n el que R' se seleaciona de un grupo
metilo @ aiclopropilo, R? representa un atomo de hldlugc‘n R® &s un grupa COOH, R*
reprasenta un atomo de hidrigeno o un grupo metiln, se selecciona de étomos e
nitrdgeno y grupos CH, C(CHz), C(ciclopropila), C(feniln) y C(CF,) y 37 reprasenta un grupo
seleccionado del grupo consistente =n grupes fenilo, d-piridilo, &-quinolinilo y 2-pirazinilo

opcionalments sustituidos

2 Un compuesto segln la reivindicacion 22, en el que P° representa un atomo de
hidrégeno.
24 Un sompuesta segun la reivindicasién 1 @ 2, en &l que R' se selecsiona de un grupo

metilo o ciclopropile, R? repressnta un atomo d= hidragens, R® s un grupo COOH, R*
representa un atomo de hidrégeno o un grupo metilo, G' se selecciona de N, grupos CH,
C(CH;) y C(CF:), y G* representa tin grupo fznilo opcionalments sustituido con uno o mas

sustituy=nt=s szlzccionades de atomos de cloro, fluoro, grupos metoxi, etoxi, isopropoxi,
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trifluorometoi, y ~COMP’P® en donde R’ raprasenta un atomo ds hidrégeno y R® representa

un grupn cicloprapilo, o R” y R® junta con &l dtormo de nitrdgeno al que estan unidos forman

un grupo de férmula

—N

/" (CHg)n
N

enlaquanes

25.

Un compuesto s=g0n la reivindicacidon 1 6 2 que &s uno de:

acido &-cicloprapil-2-(2-fenilpirimidin-&-ilamino)benzoico

acido 2-(6-c:iclopropiI-5-metilpiridin-B-iIamino)-5-metilbenzoico

1-6xido de 5-(2-carbovi-d-ciclopropilfenilamino)-3-metil-2-fenilpiridina
acido &-metil-2-(6-(3-(trifluorometil)fenil) piridin-2-ilamino)benzoico
acido &S-ciclopropil-2-(6-hidro=i-5-fenilpiridin-3-ilamino)benzoico

acido &-ciclopropil-2-(2-(2,6-difluara-4-hidroifenil)pirimidin-S-ilamino)benzoico
acido &-ciclopropil-2-(6-metoxi-5-fenilpiridin-3-ilamine) benzoico

acido 2-(5-fluoro-G-fenilpiridin-3-ilamino)-&-mstilbenzoico

acido 2-(3-(etil(matil)amine)-&-metilpiridin-2-ilamino)-5-metilbenzoico
acido S-ciclopropil-2-(3'-fluoro-2,4'-bipiridin-A-ilamino)benzoico

acido 2-(B-(distilaming)-5-metilpiridin-3-ilamino)-5-metilbenzoico
acido 2-(A-((C-metovietil)(metiaminog)-5-matilpiridin-2-ilamino)-5-metilbenzoico
acido 2-(5-cloro-6-fenilpiridin-2-ilaming)-5-metilbenzoico

acido 5-ciclopropil-2-(2-(2-ciclopropifenil)pirimidin-5-ilamino)benzoico
acido 5-ciclopropil-2-(5-fenilpiridin-3-ilamino) benzoico

acido 5-metil-2-(quinclin-3-ilamina)benzoico

acido s-metil-2-(5,6,7,S-t=trahidroguinolin-3-ilamino)benzaico

acidn 2-(5-cloro-2-fenilpiridin-2-ilamino)-5-metilbenzaoico

acido S-ciclopropil-2-(5,6-difsnilpiricin-3-ilamino)bhenzoico

acido 5-ciclopropil-2-(2-(2, 6-difluorofenil)pirimidin-5-ilamina) henzoico
acido 5-ciclopraopil-2-(5-metilpiridin-3-ilamino) banzoico

acido 2-(2-(3-ciclopropoxifenil) pirimidin-5-ilamino)-5-ciclopropilbenzoica
acido 5-metil-2-(G-marfolinopiridin-3-ilamino)banzoico

acido &-metil-2-(5-metil-6-morfolinopiriclin-2-ilamino)benzoizo

acido &-ciclopropil-2-(G-ciclopropil-&-fenilpiridin-3-ilamino) benzoico
acido 2-(6-(2-ciclopropilfenil)-&-maeatilpiridin-3-ilamino)-5-metilbenzoico
acido 2-(3-(2-cianofenil)-A-metilpiridin-2-ilamino)-5-metilbenzoico

acido 2-(2-(3-clorofznil)pirimidin-5-ilamino)-&-ciclopropilbenzoico
acido 5-metil-2-(G-fenil-S-(trifluorometil) piridin-2-ilamino)benzoico

acido 5-metil-2-(5-metil-G-(piperidin-1-il)piridin-3-ilamino)benzoico

acido 2-(G-(az2pan-1-il)-5-metilpiridin-3-ilamino)-5-metilbenzoico
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acidn 2-(B-(3-metoxifenil)-5-fenilpiricin-3-ilamino)-5-matilbenzoico
acido 2-(2,3"-bipiridin-&-ilamino)-S-ciclopropilbenzaico
acido 2-(3'-clorn-2,4'-hipiridin-5-ilamino)-5-meatilbenzoico
acido &-metil-2-(3-metil-2,2"-bipiridin-5-ilamino)henzoico
acido 2-(5,6-difluoropiridin-G-ilamino)-5-metilbanzoico
acido 2-(6-(G-mstoxifenil)piriclin-3 llamlnn)benzoico
acido 2-(6B-(3-stoxifenil)piridin-2-ilamino)benzaico
acidn 2-(6-(3-stoxifenil)piridin-3-ilamino)-5-fluorobenzoico
acido 2-(6-(3-=toxifznil)-5-metilpiridin-3-ilamino)banzoico
acido 2-(A-(3-etoxifenil)piridin-2-ilamino)-5-metilbenzoico
acido 2-(B-(2-ctoxifenil)-5-metilpiridin-3-ilamino)-&-metilbenzaico
acido 2-(5-(3-ztovi-2-fluorofanil)piridin-2-ilamino) benzoico
acido 2-(6-(3-etoxifenil)-4- I11t:'tllpll'lf|ln-J-I|al‘l'lll'll’1)- A-metilbenzoico
acico 2-(8-(3-etoxifenil)-4-metilpiridin-3-ilamino)benzoico
acido 5-bromo-2-(8-(3-etoxifenil)piridin-3-ilamina)benzoico
acido

U‘l

-cloro-2-(A-(2-etoxifenil)piridin-3-ilamino)banzoico

LV
O
i\J

-(B-(5-stovi-2-fluorofenil)piridin-3-ilamino)bznzoico

ﬁ
I‘J

-(B-(3-etovifenil)-5-metilpiridin-2-ilamino)-5-(trifluorometil) benzoico

0
[\

2-(B-(3-metaxifenil)-5-metilpiridin-3-ilamino)-5-(triflunrometil) benzoico

’

m

cida 2-(6-(3-metoxifenil)-5-metilpiridin-3-ilamino)-5-matilbanzoico
2-(B-(3-meto=ifenil)-5-metilpiridin-3-ilamino)-6-metilbenzoico

acido &-fluoro-2-(A-(3-metorifenil)-5-metilpiridin-3-ilaminc) benzoico

acido 2-(3-(5-etovi-2-fluorafenil)piridin-3-ilamino)-5 metillﬁn:oico

acido 2-(B-(2-fluoro-5-matovifenil)-5-matilpiridin-3-ilamino)-5-metilbanzoico

2-(3-(2-fluaro-5-metorifenil)-S-metilpiridin-2-ilamino)-8-matilbenzoato d= =tilo

acido 2-(6-(2-flucrofenil)piridin-3-ilamina)-5-metilbenzoico

acido 2-(8-(3-metoxifenil)-5-fenilpiridin-2-ilamino)-5-metilbenzoico

2-(B-(3-metoxifenil)-5-fenilpiridin-3-ilamina)-&-metilbenzoato de atilo

acido 5-metil-2-(5-metil-6-fanilpiridin-3-ilamino)bhenzoico

5-metil-2-(5-metil-6-fenilpiridin-3-ilamino)henzoato de tilo

acido 5-metil-2-(5-metil-3-(3-(trifluorometoiyfenil)piricdin-2-ilamino)benzoica

5-metil-2-(5-metil-G-(3-(trifluoromatoxi)fenil)piridin-3-ilamine)banzoato de etilo

acido 2-(5-ciclopropil-A-(3-metoxifenil)piridin-3-ilamino)-5-metillenzoico

2-(5-ciclopropil-G-(3-metoxifenil)piridin-3-ilamino)-5-metilbenzoato de etilo

acido 2-(B-(2-fluaro-&-isopropoxifenil)piridin-3-ilamino)-5-metilbenzoico

acidn 2-(3-(3-isopropoxifenil)-S-metilpiridin-3-ilamino)-5-metilbenzoico

2-(B3-(S-isopropaifenil)-5-metilpiridin-3-ilamino)-5-metilbenzoato de etilo

aciclo 2-(3-(3-ciclopropaxifenil)-S-metilpiridin-3-ilamino)-5-matilbanzoico

2-(B-(2-ciclopropoxifenil)-5-metilpiridin-3-ilamine)-5-metilbhenzoato de ferc-butilo

acido 2-(6- 2-:.Inrofv-nll) -metilpiridin-3-ilaminn)-5-metilbenzoico
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2-(B-(2-clorofenil)-5-metilpiridin-2-ilaming)-5-metilbenzoato de ferc-butilo
acido 2-(5-(3-carbamoilfenil)-S-meatilpiridin-2-ilamino)-&-metilbznzoico
2-(B-(3~carbamailfenil)-5-metilpiridin-3-ilamino)-5-metilbznzoato de etilo
acido 2-(G-(2-flunro-S-metorifenil)-4-metilpiridin-2-ilamino)-5-metilbenzoico
2-(B-2-flucra-5-mstoxifenil)-d-metilpiridin-3-llamino)-5-metilbenzoato de etilo
acido 2-(6-(S-metoxifenil)-&-(trifluorometil)piridin-3-ilamino)-5-metilbenzoico
2-(6-(2-metorxifenil)-S-(trifluorometil)piridin-3-itaming)-S-metilbenzoatsy de etilo
acido 2-(B-(3-(dimetilzarbamoil)fenil)-5-metilpiridin-3-ilamino)-5-metilbznzoico
2-(6-(C-(dimetilcarbamoil)fenil)-5-meatilpiridin-3-ilamino)-5-metilbenzoato d= etilo
acido 2-(8-(3-isoprapaxifanil)-S-metilpiridin-G-ilamino)-3-metilbenzoico
2-(B-(3-isopropaxifenil)-S-metilpiridin-2-ilaming)-2-metilbenzoato de ferc-butilo
acido 3-metil-2-(&-metil-G-fenilpiricin-2-ilamino)benzoico
3-metil-2-(5-metil-G-fenilpiridin-3-ilamino)kenzoato de ferc-butilo
acidn 2-(A-(2-clorofznil)piridin-3-ilamino)-&-metilbenzoico
2-(B-(2-clorafenil)piridin-2-ilamino)-5-metillznzoato de terc-butilo
acido 3-fluoro-2-(3-(3-metoxifenil)-S-metilpiridin-3-ilamino)benzoico
2fluaro-2-(6-(3-metoxifenil)-5-metilpiridin-3-ilaming) benzoato de terc-butilo
acido S-ciclopropil-2-(5-metil-6-(3-(triflucrometoxi)fenil) piridin-2-ilamino)benzoico
5-c:iclopropi|-2-(5-metil -(3-(trifluorametoxi)fenil)piridin-3-ilamino)benzoato de etilo
acido S-ciclopropil-2-(5-metil-3-fenilpiridin-3-ilamine)benzoico
B-ciclopropil-2-(5-metil-G-fenilpiridin-3-ilaminn)benzoato de etilo
acido S-metil-2-(5-metil-6-(2-(triflunrometi)fenil)piridin-2-ilamino) benzoico
&-metil-2-(&-metil-G-2-(trifluorometil)fenil)piridin-2-ilamino) banzoato de ferc-butilo
acido 2-(3-(3-clorofenil)-5-metilpiridin-2-ilamino)-5-mstillbenzoico
2-(6-(3-clorafenil)-5-metilpiridin-3-ilamino)-5-metillenzoato de tarc-butilo
acido 2-(3-(2-fluorofenil)-5-metilpiridin-2-ilamino)-5-meatilbenzoico
2-(3-(2-fluarofanil)-S-metilpiridin-2-ilamino)-5-metilkenzoato de ferx-hutilo
acido S-metil-2-(5-metil-6-(quinolin-5-il)piridin-2-ilamino)benzoico
A-metil-2-(5-metil-A-(quinolin-5-il)piridin-3-ilamino)benzoato de ferc-butilo
acido 2-(3-fluora-2-metil-2,4’-bipiridin-&-ilamino)-5-metilbenzoico
2-(&'-fluorn-3-metil-2,4'-bipiridin-5-ilamino)-S-metilbenzoato de terc-butilo
acido 5-metil-2-(5-metil-6-(pirazin-2-ilpiridin-3-ilamino) henzoico
-metil-2-(5-metil-A-(pirazin-2-il) piricin-3-ilamino)benzoato de ters-butilo

acido 5-ciclopropil-2-(G-fenil-5-(triflucromstif piridin-3-ilamino)benzoico
S-ciclopropil-2-(Z-fenil-5-(triflucremetil)piridin-3-ilamino)benzoato de &tilo
acido S-ciclopropil-2-(2-(3-metoxifenil)-5-{triflucrometil)piridin-2-ilamino)benzoico
E-ciclopropil-2-(G-(2-meatoxifenil)-5-(trifluarometil)piridin-2-ilamino)benzoato d= etilo
acido 5-cloro-2-(6-(2-fluorofenil)piridin-3-ilamino)bznzoico

acida 5-clorn-2-(A-(2-clorafznil)piridin-2-ilamino)banzoico

acido S-cloro-2-(G-(quinolin-5-il) piridin-2-ilamina)benzoico
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in-2-ilamino)-&-ciclopropilbenzoico

2-(B-(2-clorofenil)piridin-3-ilamino)-&-ciclopropilbenzoato de etilo

acido 5-cloro-2-(6-(2-(trifluorametil)fenil)piridin-2-ilamino) benzoizo

acido 5-fluorn-2-(E-(2-(trifluorometilyfenil)piriclin-3-ilamino)benzoico

acido 2-(3'-fluoro-2,4-bipiridin-&-ilamino)-5-metilbenzoico

acido 2-(2-(2-fluorofenil)pirimidin-5

2-(2-(2-fluorcfenil)pirimidin-&-ilamina)-5-

acido 2-(6-(2,5-difluorofenil)

2-(B3-(2,E-difluorofenil)piridin-3

-ilamino)-5-metilbenzoico

metilbenzoato de ferc-butilo

piridin-3-ilamino)-5-metilbenzoico

-ilamino)-5-metilbenzoato de stilo

acido 2-(2-(2-clorofenil)pirimidin-S-ilamine)-5-ciclopropilbenzoico

2-(2-(2-clorofenil)pirimidin-5

-ilamino)-5-ciclopropilbenzoato de metilo

acido 2-(2-(2-clorafenil) pirimidin-5-ilamina)-5-metilbanzoico

2-2-2-clorofanil)pirimidin-5

-ilamina)-S-matilbenzoato de fere-butilo

acida &-metil-2-(5-metil-8-(3-(pirralidin-1-carbonilyfenil)piridin-2-ilamino) benzoico

acido 2-(B-(A-(diclopropilear

acido S-diclopropil-2-(Z2-(2-fl

(O]
J

sV}

z

acido 2-(2-(2,5-difluorofenil)

acido 2-(2-(2,3-difluorofenil)

bamail)fenil)-&-metilpiridin-2-ilamino)-&-metilbenzoico

uerofenil)pirimidin-5-ilamino)banzoico

cido 2-(2-(2-trifluorometilfenil)pirimidin-5-ilamino)-5-ciclopropilbenzoico
cido 2-(2-o-tolilpirimidin-S-itamino)-S-ciclopropilbanzoico

acido 2-(2-(2-ciclopropazifenil)pirimidin-S-ilamino)-S-ciclopropilbenzoico

pirimidin-5-ilaming)-5-ciclopropilbenzoico

pirimidin-5-ilarnino)-5-cicloprapilbenzoico

acido 2-(2-(2-fluoro-&-clorofenil)pirimidin-S-ilamino)-5-ciclopropilbenzoico

acido 2-(2-(2-trifluoromatilfe

nil)pirimidin-5-ilamino)-5

-metilbhenzoico

acido 2-(2-(2-fluoro-&-trifluorometoxifenil) pirimidin-&-ilamino)-5-ciclopropilbenzoico

acido 2-(B-(2-trifluorometiife

nil)piricdin-3-ilamino)-S-metilbenzoico

acicla 2-(B-fenilpiridin-3-ilamino)-5-ciclopropilbenzoico

acido 2-(6-(2-fluorofenil)piridin-3-ilamino)

acido 2-(5-(3,5-difluoropiridi

n-4-i)piridin-2-ilamino)-5-

-A-ciclopropilbenzoico

metilb=nzoico

acido 2-(B-(3-ciclopropilcarbamoilfenil)piridin-3-ilamino)-5-metilbenzoico

acido 2-(3-(2,4-difluorofenil)

piridin-G-ilamino)-A-metilbenzoico

acide 2-(B-(2,5-difluorofenil)piridin-3-ilamino)-5-metilbenzoico

acido 2-(6-(2-fluorofenil)piridin-2-ilamino)-5-ciclopropil-2-fluorabenzoico

acido 2-(3-(2,3,3-trifluorofenil)piridin-3-ilaming)-5

-metilbenzoico

acido 2-(8-(2-(5-m=til-1,2,4-ovadiazol-2-il)fenil)piridin-2-ilamina)-5-metilbenzoico

acido 2-(5-metil-G-(pirimidin-5

acido 2-(6-(2,3-difluorofenil)

acido 2-(B-(5-fluoro-2-meatox

-ilpiricin-3-ilaming)-&-metilbanzoico

piridin-3-ilamino)-5-metilbanzoico

ifenil)-5-metilpiridin-2-ilamino)-5-metilbenzoico

acido 2-(6-(4-carbamoilfenil)-5-metilpiricin-2-ilamino)-5

y sus sales y N-dvidos farmac

Euticaments aceptablss.

-meatilbenzoico
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28. Un compussto de farmula (1)
R%. _N. _G?
-z \lﬁ
HN G
R3 R*
| R
R1

enlaque R', R R’ R% R® G'y G” son tal como se& han definido en una cualquiera da las
reivindicaciones anteriores, con la condicidn de que cuando G? representa un atomo de
hidrégeno o cloro, un grupo metoxi o butoxi, o junto con R® forma un grupo fenilo, entonces

R’ no &s un atomo de hidrégana o un atomo de cloro

27. Un compu=std segun la reivindicacidon 26 para uso en ¢l tratamiento del cusrpo de

un ser humano o animal.

28 Una composicién farmacéutica que comprends un compuesto coma 2l definide en

la reivindicacidn 26 en asociacion con un diluyente o vehiculo farmacéuticamente aceptable.
29. Uso de un compuesto como el definido en una cualquiera de las reivindicaciones 1
25 en la fabricacién de un medicamento para el tratamiente de un estado patoldgico o

a
enfermeaedad como los definidos en las reivindicaciones 1 & 2.

0. Un procedimientn para tratar un sujsto afectado por un estado pétolégico 0

)

enfermedad como los dsfinidos en las reivindicacionas 1 6 2, que comprande administrar a
dicho sujeto una cantidad eficaz de un compueste como el que se define en una cualquisra

cde las reivindicaciones 1 a 25.

31. Un producto de combinacidén que comprends (i) un compuesto segln una

cualjuiera de las reivindicaciones 1 a 26; y (i) otro campuesto seleccionado de:

a. anticuerpos monoclonales Anti-TNF-alfa como Infli<imalk, Certolizumab pegol,
Gaolimumab, Adalimumab y AME-527 de Applies Mol=cular Evolution

b. antagonistas de TNF-alfa como Etanercept, Lenercept, Onercept vy
Pegsunercept
C. inhibidores de calcinzurina (PP-2B) / inhibidores de la expresidn de INS como

ciclosporina A, Tacrolimus = ISA-247 de= |satechnika

d. antagonistas del receptor IL-1 como Anakinra y AMG-719 de Amgen.

x5
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€. anticuerpos  monoclonales  anti-CD20  como  Rituximab, Ofatumumab,
Ocrzlizumab, Veltuzumal: y TRU-015 de Trubion Pharmaceuticals

f. inhibidores de p38 como AMG-548 (de Amgen), ARRY-797 (de Array
Biopharma), edisilato de clormetiazol, Doramapimod, PS-540443 EMS-522849 (de
BMS), SE-203530, SB-242235, SB-23639%9, SB-221332, SB-621323, SB-85R553
(todos de GlaxoSmithKline), KC-702 (de Kemia), LEO-1505, LEO-15520 (todos de
Leo), SC-S002&, SD-05, PH-797304 (todos de Pfizer), RWJ-373857 (de R.W. Johnson),
RO-3201195, RO-4402257 (todos de Roche), AVE-9940 (de Aventis), SCIO-323,
SCIO-4a3%9 (todos de Scios), TA-5493 (d2 Tanabe Seiyaku), y VX-7458 y VX-702 (todos
de Veartex)

aJ. inhibidorzs de la activacién del NF-kappaB (NFKB) como Sulfasalazina e
Iguratimod

h. inhibidloras  de  dihidrofolato reductasa  (DHFR)  como  Metrotexato,

Aminopterina y CH-1504 da Chelsea
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RESUMEN

R N_ G2
72 \”/1
AN G

R3 N R4
| R
/

R1
Formula (l)

Se describen nuevos derivados de acido azabifenilaminobenzoico que tienen la estructura
quimica dez fdrmula (1); asi como procadimientos para su preparacion, composiciones
farmacéuticas rque los comprendsn y su uso en terapia como inhibidores de la dihidroorotato
deshidrogenasa (DHODH).
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LABORATCORIGS ALMIRPALL, S.A. ES E3
Randa del General Mitre, 151 Telephone No.

E-02022 Barcelena

Spain

Facsimile No.

E-mail address

2. The Iniernaiional Borzaw hereby noiiiizs the applicani ihai the following chang: has been recorded concerning:

] the person B4 he name [ ihe address [ the nationality ] ihe residznce
Hame and Addrezs Siaie of Mationality Staiz of Pzsidence
ALMIRALL, S.A. ES ES
Ronda del General Mitre, 151 Telzphoiiz No.

E-028022 Parcelona

Spain Facsimile No.

E-mail address
[] Heiifications by z-mail authorized

Y

3. Turther observations, if nscessary:

4. A copy of this noiificaiion has been sent io: the Intemational Preliminary Examining Authority
ihe designated Offices concarned

the elecied Officas concerned

M the recziving Office

[ the Intermaiional Cearching Auihority

OOXO

[0 ike Authoriiy(iss) specified for supplemeniary szarch other:
The Inicrnaiional Bureau of WIPO Avihorized oificer
34, chemin des Colombettes _ .
1211 Geneva 20, Switzerland Blanc Veronique
e-mail PT06.PCT@WIPO.INT
Facsimilz Mo, +41 22 222 €270 Telzphone Mo. 41 22 338 74 06

Forma PCT/IE/306 (January 2009) ' 1/DSITZ006A4
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DIVISION DE NUEVAS CREACIONES
EXTRACTO PARA PUBLICACION
SOLICITUD DE PATENTE DE INVENGION PCT

Industria y Comercio
SUPERINTENDENCIA

(21) N° de solicitud: (51) Int CI: C07D 213/074

22) Fecha de solicitud: (71)Solicitante(s)  ALMIRALL, S.A.

(30) Prioridad (31} Prioridad ~ (32)  Fecha  (35) Pais

P200702261 10/08/2007 ES
08382011.8 1310312008 EP | (72) Inventor(ss)  JULIO CESAR CASTRO PALOMINO LARIA
Y OTROS
(74) Apoderado:  LUZ CLEMENCIA DE PAEZ
58) Fecha limite inicio fase nacional: — 10/02/2010 %7y Publicacion intarnacional
(36) Datos relativos ala prasentacion de la solicitud PCT Fecha: 190212009
Fecha de prasentacion de la solicitud: — 03/08/2008 N® publicacian: WO 2009/021696 A1

No. de solicitud PCT/EF2003/006572

(54) Titulo:  NUEVOS DERIVADOS DE ACIDO AZABIFENILAMINOBENZOICO

Reivindicacion(es): Re reprezenta un grupa alquile Cia y R 36 selecciona de un

grupo canaistents an grupo alquile Cra y grupt alooxi Cra-

1. Un compuasio de fdrmula (1) para uso en el tratamizgnio
o prevencidn  de un astado  patoldgico o enfarmedad
susceptibls de aliviarae madiante inhibicidn de dashidroorotalo
deshidrogenasa

R? _N G-
|
-1
Hl‘ll G
J\/\\\\ R4
| R

en la que;

R' & selsociona del grupo consistents en &tomos de
hidrigeno, &omos de halégeno, alquilo Cr.a, siclaalguilo Cs-, -
CF3y -OGFs, '

F? se szelecciona del grupo consistenle en &torios de
hidrégeno, atomas de haldgeno y grupo alquil Cree,

F3 3¢ selecciona del grupa consistents an grupos —COORS, -
CONHRS, fetrazalito, -SCNHRS y -CONHZORS, donde RS se
salecaiona del grupa consistents en un atomo ds hidrégeno y
grupos alquilo G« lineales o ramificados,

R* s& selecciona del grupo consiztents en un atomo de
hidragena y un grupo alquils Ci.a

RY sz selecciona del grupo consistente en un atomo de
hidrégena y un grupo fenilo,

31 representa un giupo seleccionado da Ny GRS, donds F6 g5

gelecciona del grupo consislente en atomos de hidrégeno, -

atomos de haldgeno, grupoz alquils Gig, cicloalquilo Cs.a,
alcoxi Cia, -CF3, -OCFs, heterbarilo Csz que contiens N
monociclico, heteraciclilo Csz7 que cantiene N monaciclico y un
grupo arilo Ce1o que esta apcionalmente sustituido can uno o
méas sustituyentes seleccionados de atomos de haldgeno y un
grupo alquila Ci.a,

(32 representa un grupo seleccionado ds:

. un Aloma de hidrdgeno, un grupa hidroxi, un dtomo de
halbgeno, un grupo cicloalquily Cse, un grupo alcoxi Crg y -
NR2Rb, donde

alquilo Cia, 0

Ra y Fb junto con &l dtomo de nitrdgeno al que &stan unidos
forman un anillo hederaciclicn de 6 a 2 miembros saturado que
apcionalments  confiene un Atomo de oxigena como
heteroatomo adicional,

. un anifto heteroaromatico de & a 10 miembros
monaciclics o biciclico que contiens uno o mas atormos da
nitrégeno que é3ta opcionalments sustituido con uno o mas
sustifuyentes sclscsionados de atomos de haldgena, alquild
G, AlCoYi G, cicloalguila Caa, sicloalcaXi Caa, -CF3, -0OCF3 y
~CONRTRS,  donde Ry R®  se  seleccionan
independientaments de dtorma de hidrdgeno, grupo alguilo Cr.
lineal @ ramificads, grupo cicloalquile Gaz, o R7 y R8 junta gon
&l &toro de nitrdgena al que astan unidos forman un grupo de
formula

_ (CHan

& la qua nes un nimerd entaro de 0 & 3,

Formula (I)



Formula (l)



Formula (I)




Formula (I)




SUPERINTENDENCIA DE INDUSTRIA Y COMERCID

NIT : 800175089-2

RECIRO OFICIAL DE CAJA : 10O — 7.767 SUPERINTENDENGIA DE INDUSTRIA Y COMERCIO

FEcH FERERD L OE 200 ST T

014720- -00000-0000

Fecha: 20’IO 02 10 17:21:20  Dep. 2020 DIR. NUEVASCR
Tra. 11 PATENTEIVHI Eve: 378 FASENACIONALI
Act. 411 PRESENTACION Folios: 332

fekg CONGIGNACION 1

DEFDSTTANTE TIFD FAGD BAKCD CHENTA Mo. PARD FECHA FGO Vr. PAGO

CAVELIER ABDGADOS CONSIGNACION  DANCO DE BOGOTA 042734387 20693432 0170272010 77,170,000,60

Btk C D N C EF T 0 301k

CANT. RENTISTICO CONCEFTO TOTAL CONCEPTO
1 50003-0i-09 OTRDS SERVICIOS DE PROFIEDAD I 21 CERTIFICACIONES 13,000,00
TOTAL $ 13,000,00

S0N: TRECE MIL PESOS

RESPONSABLE :

RECIED DE CAJA APLICADD AL EXPEDIENTE No.

o \I\s> - AL b8



CUeE

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

NIT :  Boot7eor SUPERINTENGENCIA DE INDUSTRIA Y COMERCIO

A

RECIED OFICIAL DE CAJA : 10O -— 7.741 -014720- -00 B
EE 201 - cha: 21 . 2020 DIR.NUEVASCR
FECHA : FEBRERD 1 DE 2010 Fecha: 2010:02:40 112120 28 8 FASENACIONAL

Tra. 11 PATENTEIYH 0. 378
Alct. 411 PRESENTACION Folios: 332

iy CONSIGEHACTON trig

DEFDSITANTE TIFC PaGO BANCE CUENTA No. PAGD FECHA PGO Vr. PAGO

CAVELIER ABOEADOS CONGIGNACION  RANCO DE BOGOTA 04275438 325693432 01/02/2010 77,170,000.00

et C QK CE P T O 1IN

‘ CANT. RENTISTICO CONCEPTO TOTAL CONCEPTD
w —————

i 50003-01-01 SOLITITUDES 87 GOL RENOVACION REGISTRO CON RECAR 1,090,000,00

TOTAL $ 1,090,000.00

SON: UN HILLON NOVENTA HIL PESOS

RESPONSABLE :

RECIED DE CAJA APLICABD AL EXPEDIENTE Ne.

Qe 11152 -3 ol -3
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f SUPERIN TENDENC

e T

Industria y Comercio 0-014720- -00000 20 DIR NUEVASCR

& ZR'r = = Bl IS - A AT 20 Dep 20—‘~_ UEN c
I o z?é‘;i)%%zm‘%ﬁén‘* Eve: 378 ,‘;:I:thlwlhclk.)“/-\ /
Lft' 111 ORESENTACION  Folios:«
PATENTE DE INVENCION [ | MODELO DE U% | T

Indicacian que se salicita una patente.
Datos d= identificacidn del solicitante o de la persona que presenta la solicitud
Descripcidn de la invencidn

Dibujos de 3er estos pertinentes

HREEn

Comprobante de pago de las tazas establacidas (De zer &l caso formato de descusnto)

Completa D Incompleta D

PATENTE DE INVENCION PCT D MODELO DE UTILIDAD PCT I:I Art.33 Decisién 486/00, Circular Unica

Indicacidn que se solicita una PCT

Copia de la zolicitud en ezpaficl, tal comao fus presentada inicialmente (capitulo descriptiva,
reivindicatorio, resurmen) '

Dibujos de ser estos pertinentss

Comprobants de pago de las tasas establecidas (de sar &l caso formato de descuenta)

Caompleta I_—I Incampleta D

HiEREEN

DISENO INDUSTRIAL [ | (Art. 119 Declsién 486/00)

l__‘ Indicacidn que s= solicita Dissfio industrial

,:‘ Datos de identificaciin del solicitante o de la parsons que presenta la solicitud

D Pepresentacidn grafica y fotografica del Dizgefic industrial o muestra del matarial qus incorpora el
disefio

l_____l Comprobants de pago de las tagas sstablacidas

Completa D Incormpleta l__—l

ESQUEMA DE TRAZADO [_| (Art. 92 Decision 486/00)

Indicacidén que se solicita un ssquema de trazado
Datos de identificacién del solicitants o de |3 persona que preganta la solicitud
Reprasantacidn grafica de un esquama de trazada

Comprabantes dz pago de as tazas sstablecida

Comiplata D Incompleta D

7]

HENRERN

PINZ-FOR {7009-11-1R)
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. La =clicitud no contisne  la copia dsl documento en que consgta la cesi
devechs a la patenits del inventor al solicitance o & 3u oau
ectalblecids por el articuls Zé liceral k) de la Decis

Comunidad A nands gz trates de documsncos otorgados in

conformided con 1o dispuszto por 1o ar
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cédige dz  Procedimiznco  Civil., Cuando sz tratsz dz las dec

refzrencia 1z PRegla 4.17 ii) dzl Tracado de Cooperacisn = a

PCT., ¢l alcance de las tzalzz declaracionss sz desterminard indicuen
claramente una czaién  de  derechoz dsl inventor al solicitants o su cauzante, de
conformidad  oon 1o dispuezto 2n el numsral 5.2.15 del Capitnle Ouinte, Titulo X de2
la Cirenlayr Unica de Superintendencia de Industriz y Comsrcio.

En cumplimiente dz 1o dispussco por e ariionles 29 de la Decisidn 426, 32 12
rzquisre para gue  denitro  del  térming  de  dos messs  siguientez & la fechs d=
notificacidén dzl presgente oficio, complsate los requizitos sntericormsnie emnciados.

En cazo de no dar cumplimiznto 2l presence  requsrimisnto, lz  zolicitud 22
1

gu przlacidn.

icado Ko £ijzadd

Al contestar favor indiqus =1
de radicacidn consignado &a &l

ninero gzdz Centro: pisos 2, 5, 7 y 10 PBX: 5870000
sdtulo Sede CAN: Ry, 26 - 55 int.2. Tel 5880070
Call Center 651324 . Linea 01300-910165
Web: www.sic.gov.co e-mail: info@sic.gov.co
Bogotd D.C. Colombia



