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PCT
ENTRADA EN FASE NACIONAL
SOLICITUD DE:
Xl Patente de Invencion. [ Patente de Modelo de Utilidad.
O Capitulo 1. Capitulo 1.
@ Nombre: LABORATORIOS ALMIRALL
S.A
SOLICITANTE Ie;oycelzddaedEgggf_“Zm|da y existente bajo las IDENTIFICACION
(71) ' c.C. O NIT O
Direccion: Ronda del General Mitre 151, CE. O Otro O
08022 Barcelona,
Espana Cual
Numero
Domicilio: Barcelona,
Espafa
Nombre: EMILIO FERRERO IDENTIFICACION
Direccion: Carrera 4*. No. 72-35 c.C < NIT O]
Teléfono: 347 36 11
REPRESENTANTE| .. C.E. O oro [
0 APODERADD |72 211 86 50
E-mail: clientes@cavelier.com. Cual
_ Domicilio: Bogota, Colombia. Numero 438.019 T.P 31.929
1. Bernat VIDAL JUAN 2. Silvia FONQUERNA POU,
@ C/Font 11, Pg de I'Havana 2-4,
08396 St Cebria de Vallalta, Esc D, baixos 3,
INVENTOR (ES) Espana 08030 Barcelona,
(72) Espana
3. Paul Robert EASTWOOD
C/Palencia 33, 2a 1°, 4. Jose AIGUADEBOSH
09191 Rubi, C/Sardenya 379, 2°2a,
Barcelona 08025 Barcelona,
Espaia
5. Aranzazu CARDUS FIGUERAS
C/Balmes 14, 6. Inés CARRANCO MORUNO
08780 Palleja(Barcelona), C/Eusebi Giell 98 1° 4a,
Espafia 08830 Sant Boi de
Llobregat(Barcelona),
7. Jacob GONZALEZ RODRIGUEZ Espaiia
C/Verge de Montserrat 6-8 3° 23,
08980 Sant Feliu de Liobregat 8. Sergio PAREDES APARICIO

{Barcelona),
Espafa

C/Navas de Tolosa 259 5°1a,
08026 Barcelona,
Espaia

PCT (86)

©

Publicacion Internacional No. WO 2007/039287 A1

Solicitud Internacional No. PCT/EP2006/009620

Fecha: 05 de octubre de 2006
Fecha: 12 de abril de 2007

@ Titulo (54)

NUEVOS DERIVADOS IMIDAZOPIRIDINA

@ Clasificacion Internacional (51) CO7D 471/004

'
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Prioridad | (33) Pais de Origen (32) Fecha (31) Numero de Solicitud
siXl noll ES 06 de octubre de 2005 P200502433
Comprobante de pago No.: 08-23 420 Fecha: 17 de marzo de 2008
Anexos:

Comprobante de pago de la tasa de presentacion de la solicitud por $ 501.000.00.
Comprobante de pago por reivindicacién de prioridad.

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona
juridica.

Poderes, si fuere el caso.

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

Declaraciones.

Copia de la solicitud internacional. (Resumen, descripcion, reivindicaciones, dibujos)
Traduccion de la solicitud internacional al castellano. (Resumen, descripcién, reivindicaciones,
dibujos)

Copia del examen preliminar efectuado por la IPEA,

Traduccién del examen preliminar efectuado por la IPEA.

De ser el ¢caso, copia del contrato de acceso. . ,

De ser el caso, documento que acredite la licencia o autorizacidén de uso de conocimientos
tradicionales de las comunidades indigenas.

De ser el caso, certificado de depdsito del material biolégico.

Arte final 12x12

De ser el caso, informacidn sobre otras solicitudes de patente o titulos obtenidos en el

extranjero por el mismo titular o su causante, relacionadas parcial o totalmente con la invencién
de esta solicitud.

Otros: VER HOJA DE DOCUMENTOS ANEXOS
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DOCUMENTOS ANEXOS

. [X] Publicacidn Internacional WO 2007/039297 At

Descripcion:

—

Paginas 79 en el idioma original
Paginas 80 en espanol
Reivindicaciones: Numero (s) 14

Figuras: Numero (s)

2. Forma PCT/ISA/210. Informe de BlUsqueda Internacional.

o

. [JForma PCT/ISA/237. Opinion Escrita De La Administracion Encargada De La Busqueda

=N

. XIExtracto de publicacién.

NO SE REALIZARON MODIFICACIONES EN LA FASE
INTERNACIONAL |
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" CAVELIER A S ! 188  Poder general otorgado en el exterior con,
ABOGADGCS autenticaciéon notarial y Apostille para patentes,
EDIFICIO SISKI modelos de utilidad y disefios industriales, marcas
CARRERA 4a N° TZSE\ de fabrica y de servicio, nombres comerciales,
_BOGOTA, 8 + COLOMBIA ensefas, hombres de dominio, lemas comerciales y
( licencias.
e é?.}ﬂ
' REPRESENTACION Y PODER 67%

La que suscribe, LABORATORIOS ALMIRALL, S.A.
sociedad organizada y existente de conformidad con las leyes de Espana

domiciliada en Ronda del General Mitre 151, 08022 Barcelona, designa a EMILIO FERREROQ, tpa. 31929,
LUZ CLEMENCIA DE PAEZ, tpa. 23555 y DANIEL PENA, tpa. 65620, domiciliados en la Carrera 4° N° 72-
35, Bogota, Colombia, en obedecimiento a lo dispuesto en el paragrafo 10 del Articulo 543 del Cédigo de
Comercio, el primero como principal y los demas como suplentes, en su orden, como nuestros
representantes en todos los asuntos de propiedad industrial con facultad para recibir notificaciones y nombrar

ﬁpoderados judiciales o extrajudiciales. El primer representante suplente reemplazara al principal en caso de

usencia o impedimento temporal o definitivo de aquél. La misma regla se aplicard cuando el segundo
representante suplente haya de reemplazar al primero, o el tercero al segundo. En tales casos, el
representante principal, o el primero, 0 segundo suplente, en su caso, 0 ambos, declararan su intencién de no
ejercer la representacién mediante declaracién autenticada por Notario Plblico en Colombia, o por Notario u
otro Funcionario Publico, o Cénsui de Colombia, en el extranjero; y si se tratare de impedimento, con el
certificado respectivo. Si alguno de los nombrados faltare definitivamente, el siguiente tomard su lugar.
Cuando cesare la ausencia o impedimento del representante principal, o de su primero o segundo suplentes,
€n su caso, podrén ejercer la representacion, en su orden, uno u otros segun el caso, asumiéndola por el solo
hecho de ejercerla, cesando en ese momento el ejercicio de la representacion por el primero, segundo o
“tercer suplente en su caso.

.Ademés, conferimos poder a los abogados arriba nombrados, para obtener la proteccién de nuestra
propiedad industrial y contra la competencia desleal, a cuyo efecto autorizamos a los dichos apoderados para
que nos representen ante cualesquiera entidades o personas, ejerzan ¢ no jurisdiccion, especialmente ante
las del orden administrativo, contencioso-administrativo y judicial, asi como los tribunales de arbitramento, en
tcdo lo concerniente a los siguientes asuntos: a) Obtencion de patentes de invencion, modelos de utilidad v
disefos industriales; el registro de marcas de fabrica, colectivas, defensivas, de servicio, lemas comerciales,

.ombres comerciales, ensefias, nombres de dominio, variedades vegetales y denominaciones de origen; su

v

renovacion, traspaso, cambio de nombre o domicilio, renruncia voluntaria, y registro de licencias de uso de
esos derechos; b) Las acciones de competencia desleal, proteccion del consumidor, oposiciones u
observaciones, cancelacion administrativa y judicial, nulidad, medidas cautelares, concesidn de licencias, la
tutela, la proteccion de secretos industriales, y en general los juicios civiles, penales, administrativos o
contencioso-administrativos relacionados con estos derechos; acciones y procesos que promovamos o se
nos promuevan. Y para que en todos los asuntos arriba determinados, puedan sustituir este mandato,
transigir, conciliar, admitir los hechos del proceso, desistir, cancelar, recibir, renunciar, y ralificar los aclos de

agentes oficiosos. %.COMC NETamic = sTh i ot et
% CE 0CGOTA AGD CONRTAR aug L 4

5POTONORIA TOINCIng o BL smBINAL %
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Firmado en la ciudad de Barcelona, el 23 de enero déjZ,QQ- fpae

Leqalizacién Consular
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LEGITIMACION: Yo, SALVADOR CARBALLO CASADO,

Notario del Ilustre Colegio Notarial de

Catalunya, con residencia en Barcelona, doy fe:-- =

Que reputo legitimas y auténticas, las firmas y ‘ﬁ’?J
de DON PIO ORVIZ DIAZ vy e

rubricas que anteceden,

DON PEDRO BERGA MARTI, por ser de mi conocidas,

en su condicién de

puestas en este documento,
apoderados de "LABORATORIOS ALMIRALL, S.A."
(antes "ALMIRALL PRODESFARMA, S.A.)} en uso de los

poderes que dicha Sociedad les tienen conferidos,
los cuales estan debidamente inscritos en el
Registro Mercantil de Barcelona.---------=-=-=----
Esta legitimacion se hace a los efectos previstos
en el articuloc 207.2 del Reglamento Notarial, en
virtud de acta en la que ha quedado debidamente
acreditada la representacidén de dichos sefores en
nombre de la Sociedad, de esta misma fecha y
protocolo, namero 186 .----~----—---——~——-—————~-
Anotado en mi Libro Indicador del

(Seccion Segunda). Asiento 2.-----------------
En Barcelona, a treinta y uno de enero de dos mil
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TR8634233

1072006
3
CToET
. APOSTILLE
(Convention de La Haye du 5 octobre 1961)
1.Pafis EBSPANA------c--c - m i
El presente documento plblico--------------r-ccmo-cmomuoa o
2 .ha sido firmado por D. SALVADOR CARBALLO CASADO=---+--r-----=----

3.quien actia en calidad de Notario, en legitimacién de firmas de
don Pio Orviz Diaz y don Pedro Berga Marti, en documento de----
poder, en representacidén de Laboratorios Almirall, S.A., con---

forme Acta numero 186/2007; de fecha 31 de enero de 2007.------
4.y estd revestido del sello/timbre de su Notaria de ---------
BARCEBLONA-~----er-mer s e mmmeccm e r M e e s e mm e cmcm—m—cmmm - - = - o
CERTIFICADO
S.en BARCELONB-----=-=--==---=~- 6.2l dia 07 de febrero de 2007.---
. 7.por DON ANTONI BOSCH I CARRERA, Censor Sequnde de la Junta-----
Directiva del Colegio Notarial de Catalufia-----------=--==o-----
8.bajo el nlmero: -7943/2007----c--mmcmm e m e m e .o
9.8ello/timbre : 10.Firma:

,pUBLICA _
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ey

i, L1 A

¥ ogvinY. Ny’ Antoni Bosch i Carrera
OB

° 'naﬁiﬂﬂ Censor Segundo

o0va030ayIaY

Loy
o COE &,
UGN T LAELY . FYR P
PA LT T
- -

g ey
iy

R W



@ Y

. R, €l 77
e X
CAVELIER ABOGADOS ” R ‘—4' '

EDIFICIO SISKI
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374

Yo, (nosotros) abajo firmado (s)

BOGOTA, icom

CESION

AZ2B-IMIPYRID-001
35861
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&c&:\\ it
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A 2 e N
1, 08396 St. Cebria de Vallalta

: . e F.oﬁi:
BERNAT VIDAL JUAN (Barcelona), Espafa
SILVIA FONQUERNA POU . |Pg de I Havana 2-4, esc D, baixos 3, 08030

Barcelona, Espafia

C/ Palencia, 33, 2® 1°, 08191 Rubl

Barcelona, Espafia

PAUL ROBERT |EASTWOOD (Barcelona), Espaha %w/
JOSE AIGUADE BOSCH " ' s|C/ Sardenya 379 2-2 08025 Ba'r‘celona, M
Espafia -
: - | C/ Balmes 14, 08780 Palleja (Barcelona), T ‘@
ARANZAZU CARDUS FIGUERAS Espafia A E,J?‘ A
_ .|/ Eusebi Gaell N°98 1°4* Sant Boi de -
= CARRANCO MORUNO |01 -eqat (08830) Barcelona, Espafa A
) | ¢/ verge de Montserrat 6-8, 3° 2%, 08980 Sant |
JACOB GONZALEZ RODRIGUEZ Feliu de Llobregat (Barcelona), Espafia
SERGIO PAREDES APARICIO C/ Navas de Tolosa 259, 5° 1° 08026 W

Declaro(amos) bajo juramento ser Unico(s) y verdadero(s) inventor(es)

L}

de la invencién:

NUEVOS DERIVADOS IMIDAZOPIRIDINA

declaro{amos) asi mismo que cedo(emos) y transfiero(erimos), sin limitacién, a favor de la sociedad

LABORATORIOS ALMIRALL, S.A.
onda del General Mitre, 151
022 Barcelona, Espaia

constituida y existente de conformidad con las leyes de Espafia

todos los derechos inherentes a dicha invencion y que la citada Compania queda facultada para solicitar
en su nombre la patente de invencién correspondiente en la Replblica de Colombia.

Barcelona, “-'5 MAR. 2008

Legalizacion Consular



LEGITIMACION: Yo, SALVADOR CARBALLO CASADO,
Notario del Ilustre Colegio Notarial de Catalunya, con
residencia en Barcelona, DOY FE:---------c-cmcmmommmom o

Que reputo legltunas y auténticas, las firma y rubrica que
anteceden, de DON BERNAT VIDAL JUAN, DONA SILVIA
FONQUERNA POU, DON PAUL ROBERT EAS’I‘WOOD DON
JOSE AIGUADE BOSCH, DONA ARANZAZU CARDUS
FIGUERAS, DONA INES CARRANCO MORUNO, DON JACOB
GONZALEZ RODRIGUEZ y de DON SERGIO PAREDES
APARICIO, puestas en nombre propio en este documento. ----

Esta legitimacién se hace a los efectos previstos en el
articulo 207.2 del Reglamento Notarial, en virtud de acta, de
esta misma fecha y protocolo, numero HO®  .------mmeoeme

Anotado en mi Libro Indicador del ano 00% , (Seccién
Segunda) Asiento n®. 6% . —

En IB'g;cglona, a .5 MAR. 2008

\

- «OTARIADO * .
' EUROPA j
3 (. *\.mn.rmunm* { ‘

EL SIGNO. FikM n’ RU’“«P"“A DEL I\“T:\R!O OIS ORDA T CSTE FOLIO. HA
SIDO APOSTILLS T ARITTADD DAY LT ‘Zadzs_m. L EN
EL LIBRQ REC!‘ETE\O DEL COLEGIO % u' v:,u, DT CATALULSA.
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FAPEL EXCLUUSIVD PARA LOCUMERTOS ROTAHIALRS

| 867865495

APOSTIULLE
(Convention de La Haye du 5 octobre 1961)
1.Pafs BSPANA--- oo - oo e e a
El presente documento pUblico--=------ommmmo oo
2.ha sido firmado por D. SALVADOR CARBALLO CASADO---=-------~-----
l.quien actda en calidad de Notario, en legitimacidn de firmas de
deon Bernat Vidal Juan, dofia Silvia Fongquerna Pou, don Paul Ro--
bert Eastwood, don José Aiguadé€ Bosch, dofia Aranzazu Cardis----
Figueras, dofia Inés Carrance Morunc, don Jacob Gonz&lez Rodri--
guez y den Sergic Paredes Aparicio, en documento de cesibn,----
conforme Acta numero 408/2008, de fecha 5 de marzo de 2008.----

4.y estd revestido del sello/timbre de su Notaria de ---------

BARCELONA - - - - s s m o s mm e e e e e e e — e — oo
CERTIFICADO

5.en BARCEBLONA---s~-w--=--a--= 6.el dia 12 de marzo de 2008.-----

7 .poxr DON ANTONI BOSCH I CARRERA, Censor Segundo de la Junta-----
Directiva del Colegio Notarial de Catalufla----------=-~c-co--o-

8.bajo el nimero: -21026/200B---~-----c--"c"ccue--- meemem—cec—=—=

9

.Sello/timbre : 10.Firma:

-
-
p
-
-
-
-l

-~

§889tSEQV

Antoni Bosch i Carrera
Censor Segundo
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WO 2007039297 PCT/EPZUO6/4G20)

IMIDAZOPYRIDINE DERIVATIVES RS A2B ADENOSINE RECEZPTOR ANTAGONISTS

The present invention relates to new antagonists of the A,g adenosine receptor. These
compounds are useful in the lreaiment, prevention or suppression of diseases and
disorders known to be susceptible to improvement by antagonism of the A;g adenosine
receptor, such as asthma, chronic obstructive pulmonary disorder, pulmanary fibrosis,
emphysema, allergic diseases, inflammation, reperfusion injury, myocardial ischemia,
atherosclerosis, hypertension, retinopathy, diabetes mellitus, inflammatory gastrointestinal
tract disorders, andfor autoimmune diseases.

Adenosine reghlates several physiological functions through specific cell membrane
receptors, which are members of the G-protein coupled receptor family. Four distinct
adenosine receptors have been identified and classified: Ay, Az, Azs and A;.

The Az adenosine receptor subtype (see Feoktistov, L., Biaggioni, |. Pharmacoi. Rev.
1997, 49, 381-402) has been identified in @ variety of human and murine tissues and is
involved in the regulation of vascular tane, smaoth muscle growth, angiogenesis, hepatic

glucose production, bowel movement, intestinal secretion, and mast cell degranulatian,

In view of the physiological effects mediated by adenosine receptor activation, several Azs
receptor antagonists have been recently disclosed for the treatment or prevention of,
asthma, bronchoconstriction, allergic diseases, hypertension, atherosclerosis, reperfusion
injury, myocardial ischemia, retinopathy, inflammation, gastrointestinal tract disorders, cell
proliferation diseases and/or diabetes mellitus. See for example W02005070926,
WO02005042534, W02005021548, W02004106337, US2004176399, US2003229106,
WOO3002566, wWQ003/063800, WO03/042214, WO 03/035639, W0O02/42298, EP
1283056, WO 01/16134, WO 01/02400, w001/60350, WO 0073307 or Br. J. Phammacol.
20085, 145, 1008-1015. ‘

It has now been found that certain imidazopyridine detivatives are novel patent
antagonists of the Agg adenosine receptor and can therefore be used in the treatment or
prevention of these diseases. '

Further objectives of the present invention are to provide a method for preparing said
compounds; pharmaceutical compositions comprising an effective amount of said
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compounds; the use of the compounds in the manufacture of a medicament for the

" treatment of pathological conditions or diseases susceptible to improvement by

antagonism of the Azp adenosine receptor; and methods of treatment of pathological
conditions or diséases susceptible to amelioration by antagonism of the Agg adenosine
receptor comprising the administration of the compounds of the invention to a subject in
need of treatment.

Thus, the present invention is directed to new imidazopyridine derivatives of formula (l)

B
xn N
N -
PR
N7

A

wherein:

A represents a monocyclic nitrcgen-containing heteroaryl group optionally substituted by
one or more substituents independently selected from the group comprising halogen
atoms, C;.alkyl, Cascycloalkyl, Cyscycloalkyl- Cysalkyl, C,4alkoxy, aryl-C,.qalkoxy, Ch.
L.alkylthio, mono or di-C,alkylamino, trifluoromethyl, hydroxy and cyano groups;

B represents a monogcyclic nitrogen-containing heteroaryl group optionally substituted by
one or more substituents independently selected from the group comprising halogen
atoms, C,.alkyl, Cs.;cycloalkyl, Cy.cycloalkyl- C,alkyl, Cmafkoxy’ aryl-C, alkoxy, C,.
salkylthio, meno or di—C,4aIkyIamino, trifluoromethyl, hydroxy and cyano groups,

L represents a linking group selected from the group comprising direct bond, -(CRR')a-, -
NR-, -S-, -O- and -CO-; wherein n is an integer from 0 to 2;

G represent a group selected from the group comprising —H, -OH, C,.; cycloalkyl, C,.¢
alkyl, aryl, heteroaryl and nitrogen-containing saturated heterocyclic rings, wherein the
aryl, heteroaryl and nitrogen-containing saturated heterocyclic groups are unsubstituted or
substituted by one or more groups selected from halogen atoms, Ci4 alkyl, C, 4 alkylthio,
C, alkoxy, mono- or di-C4 alkylamino, cyano, trifluoromethyl, -'-QOOH and -CO-0-C,
alkyl groups; ' '

R and R’ are independently selected from hydrogen atoms and C,4 alkyl groups:
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and the pharmaceutically acceptable salts and N-oxides thereof.

As used herein the terms alkyl or lower alkyl embrace optionally substituted, linear or
branched hydrocarbon radicals having 1 to 8, preferably 1 to 6 and more preferably 110 4
carbon atoms. Preferred substiuents on the alkyl groups are halogen atoms and hydroxy
groups.

Examples include methyl, ethyl, n-propyl, i-propyl, n-butyl, sec-butyl and lert-butyl, n-
per)fyl. 1-methylbuty), 2-methylbutyl, isopentyl, 1-ethylpropyl, 1,1-dimethylpropy!, 1,2-
dimethylpropyl, n-hexyl, 1-ethylbutyl, 2-ethylbutyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl,
1,3-dimethylbutyl, 2,2-dimethylbutyl, 2,3-dimethylbutyl, 2-methylpentyl, 3-methylpentyl and
iso-hexyl radicals.

As used herein, the term cycloalky! embraces saturated carbocyclic radicals and, unless
otherwise specified, a cycloalkyl radical typically has from 3 to 7 carbon atoms.

Examples include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. When
a cycloalkyl radical carries 2 or more substituents, the substituents may be the same or
different. Preferred substiuents on the cycloalkyl groups aré halogen atoms and hydroxy
groups. ‘

As used herein, unless otherwise provided, the term aryl radical embraces typically a Cs-
C,4 monocyclic 6r polycyclic aryl radical such as pheny] or néphthyl, anthranyi or
phenanthryl. Optionally substituted pheny! is preferred. When an aryl radical carries 2 or
more substituents, the substituents may be the same or different. Preferred substituents
on the aryl radicals are halogen atoms and C,. alkyl, Ci4 alkylthjo, C.4 alkoxy, mono- or
di-C,_, alkylamino, cyano, trifiuoromethyl, -COOH and -CO-0O-C,, alkyl groups. Halogen

atoms are particularly preferred.

As used herein, unless otherwise provided, the term heteroaryl radical embraces typicatly
a 5- to 14- membered ring system comprising at least one heteroaromatic ring and
containing at least one heteroatom selected from ©, S and N. The term nitrogen-
containing heteroaryl is used to designate heteroaryl groups which comprise at least one
nitrogen atom forming part of the ring system. A heleroaryl radical may be a single ring or
two or more fused rings wherein at least one ring contains a heteroatom.
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Examples of monocyclic heteraary| radicals include pyridyl, pyrazinyl, pyrimidinyl,
pyridaziny|. furyl, oxadiazalyl, oxazalyl, imidazolyl, thiazolyl, thiadiazalyl thienyl, pyrrolyl,
pyridinyl, wiazolyl, imidazalidiny] and pyrazolyl radicals. Pyridyl, thienyl, furyl, pyridazinyl
and pyrimidiny| radicals are prefarred_ Pyridyl and pyrimidinyl are the most preferrad.

When a heteroaryl radical carries 2 or more substituents, the substituents may be the
same ar different. Preferred subsiiluents on the hetercaryl radicals are halogen atoms and

" Chaalkyl, Csreycloalkyl, Cyrcycloalkyl- Cyyalkyl, C,alkaxy, aryl-C, alkoxy, C,_.alkylthio,

mono or di-Cq4alkylaming, triflucremetnyl, hydroxy —COOH, -CO-0-C ., alkyl and cyano
groups. '

A5 used heredn, the term heterocyclic group embraces typica]-ly a non-aromatic, saiurated
or unsaturated C,-Cyo carbocyclic ring , such as a 5, 6 or 7 membered radical, in which
ane or more, for example 1, 2, 3 or 4 of the carbon atorms, preferably 1or 2, of the carbon
atoms are replaced hy a heteroatom selected fram N, O and S. The term nitrogen-
containing saturated heterocyclic ring is used to designate saturated heterocyclic groups
which comgrise at least one nilrogen atom forrming part of the ring system. A heteracydlic
radical may be a single ring or two or more fused rings wherein at ieast one ring contains
& heteroatom. When a heterogyelyl radical camries 2 or more substituents, the substituents
may be the same or different. Freferred substiuents on the neterocyclic radicals are
halogen atoms and Gy alkyl, Gy alkylifio, .. atkoxy, mono- or di-C, 4 alkylamino,
cyano, trifivaromethyl, —-COOH and -CO-Q-C. alkyl greups.

Examples of monocyclic, nitrogen-cantaining heteracyclic radicals include piperidyl,
pyrrolidyl, pyrrolinyl, piperazinyl, morpholinyl, thiomorphalinyl, pyrrolyl, pyrazalinyl,
pirazolidinyl, quinuclidingl, pyrazolyl Piperidyl, piperaziny] ang morpholingl are preferced

" radicals.

As used herein, some of the atoms, rad'u:éls, moieties, chains or cycles present in the
general sirucieres of the invention are “oplionally subs;ituted'". This msans that these
atoms, radicals, moieties, chains or cycles can be either unsubstityted ar spbstituted in
any posiition by ong or more, for example 1, 2, 3 or 4, substituenis, whereby the hydrogen
atoms bound to the unsubstituted atoms, radicals, moieties, chains or cycles are replaced
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by chemically acceptable atoms, radicals, moieties, chains orcycles. When two or more
substituents are present, each substifuent may be the same or different.

As used herein, the term halogen atom embraces chlorine, fluorine, bromine or iodine
atoms typicaily a fluorine, chlorine or bromine atom, most preferably chlorine or fluorine.
The term halo when used as a prefix has the same meaning.

As used herein, the term pharmaceutically acceptable salt embraces salls with a
pharmaceutically acceptable acid or base. Pharmaceutically acceptable acids include
both inorganic acids, for example hydrochloric, sulphuric, phosphoric, diphosphoric,
hydrobromic, hydroiodic and nitric acid and organic acids, for example citric, fumaric,
maleic, malic, mandelic, ascorbic, oxalic, succinic, tartaric, benzoic, acetic,
methanesulphonic, ethanesulphonic, benzenesulphonic or p-toluenesulphonic acid.
Pharmaceuticaily 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 heterocychc 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, nitrate, phosphate, or an anion of an organic acid such as, for
example, acetate, maleate, fumarate, citrate, oxalate, succinate, tartrate, malate,
mandelate, triflucroacetate, methanesulphonate and p-toluenesulphonate. X- is preferably
an anion selected from chloride, bromide, iodide, sulphate, nitrate, acetate, maleate,
oxalate, succinate or trifluoroacetate. More preferably X- is chloride, bromide, '

trifluoroacetate or methanesulphonate.

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

the molecule, using a convenient oxidising agent.

Preferred compounds of the invention are those wherein A represents an optionally
substituted pyridine or an optionally substituted oxazole group. It is further preferred that A
represents represents a pyridine ring either unsubstituted or substituted with one halogen

atom.
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In another embodiment of the present invention the group B represents an optionally

substituted pyridine or pyrimidine group. It is further preferred that B represents a pyridine
group which is unsubstituted or substituted by one or morg halogen atoms

In an alternative embodiment of the present invention -L-G represents a moeity selected

- from the group consisting of hydrogen atoms, hydroxyl groups, optionally substituted

phenyl, optionally substituted pyridyl, optionally substituted benzyl, optionally substituted
benzoyl, Cs cycloalkyl, C.. alkyl, optionally substituted morpholino, optionally substituted
piperidina and optionally substituted piperazine groups wherein optionally substituted
groups may carry from O to 2 substituents selected from the group consisting of halogen
atoms, C,alkyl, C,,alkylthio, C,4alkoxy, mone or di-C, 4alkylamino, cyano; -(CO)OH, -
{CO)O-C..alkyl, trifuoromethyl, piperidinylmethyl, pyridinylmethyl, phenylamino and

piperidinylamino.

Particular individual compounds of the invention for their use in the manufacture of a

" medicament for the treatment of a pathological condition or disease susceptible to

improvement by antagonism of the Az; adenosine receptor include:

6-(3-Fluoropyridin-4-yl)-5—byridin-3-yl-1 ,3-dihydro-2H-imidazo(4,5-b]pyridin-2-one
2-Cyclopropyl-6-(3-fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-blpyridine
2-Cyclohexyl-6-(3-fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b)pyridine
8-(3-Fluoropyridin-4-yl)-2-methyl-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridine
2-(4-Fluorophenyl)-G-(3-ﬂuoropyridin-A-yl)-S-pyridin-3-yl-3H—imidazo[4,5-b]pyriqine
6-(3-Fluoropyridin-4-yl)-2-(4-methoxyphenyl)-5-pyridin-3-yl-3H-imidazo(4,5-b]pyridine
N-{4-[6-(3-fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridin-2-yijphenyl}-N, N-
dimethylamine
8-(3-Fluoropyridin-4-yi)-2-(4-tert-butylphenyl)-S-pyridin-3-yl-3H-imidazo[4,5-b]pyridine
6-(3-F|uoropyridin—4-yl)-5-pyridin-3-y|-2-[4-(lriﬂuoromethyl)phenyl]-3H'imidazo[4 5-
b]pyridine

Methyl 4-_[6-(3-ﬂuofopyridin-4-yl)—5-pyridin-3-yl-3H-imidazo[4,s-b]pyridin-2-yl]benzoate
4-[6-(3-Fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridin-2-yljbenzoic acid
6-(3-Fluorobyridin-4-y|)-S-pyridin-3-yl-2-pyridin-4-y|-3H-irnidazo[4 S5-blpyridine
2-(2,3-Dihydro-1,4-benzodioxin-6-yl)-6-(3-fluoropyridin-4-yl}-5-pyridin-3-yk- 3H-imidazo[4, 5-
blpyridine '
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6-(3-Flucropyridin-4-yl}-2-(3-fluoro-4-{trifluoromethyl)phenyl}-5-pyridin-3-yl-3H-
imidazo[4,5-bipyridine
2—(2.4-Dich|oro-s-ﬂuorophenyI)-6-(3-fluoropyridin-4-yl)-5-pyridin-3QyI-3H—imidazo[4,5-
blpyridine
2-{4-Fluorobenzyl)-6-(3-fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo{4,5-b]pyridine
2-{1-{4-Chiorophenyi)- 1-methylethyl]-6-(3-fluoropyridin-4-yi)-5-pyridin-3-yi-3H-imidazo{4.5-
blpyridine , '
(3,5-Difluorophenyl){6-(3-flucropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridin-2-

~ yljmethanone

N-{4-chlorophenyl)-8-({3-fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridin-2-amine
2-(4-Fluorophenyl)-5-pyridin-3-yl-6-pyridin-4-yl-3H-imidazo(4,5-b]pyridine
6-(3-Chloropyridin-4-yl)-5-pyridin-3-yl-1,3-dihydro-2 H-imidazo[4 ,5-b]pyridin-2-one
5.6-Dipyridin-4-yl-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one
5-{3-Fluoropyridin-4-y1)-6-pyridin-4-yl-1,3-dihydro-2H-imidazo[4,5-b)pyridin-2-one
5-(3-Chloropyridin-4-yl)-6-pyriL_‘Jin-4-yl-1 ,3-dinydro-2H-imidazol4,5-bjpyridin-2-one
5-(3-Chle ropyridin-4-yl)—2-(4-ﬂuorophenyl)—S—pyridin-4-yl-3H~imidazo[4,5-'b]'pyridine
6-(3-Chloropyridin-4-yl)-5-pyridin-4-yl-1,3-dihydro-2H-imidazo[4,5-b)pyridin-2-one
6-(3-Chlaropyridin-4-yl}-2-(4-flucrophenyl)-5-pyridin-4-yl-3H-imidazo[4,5-b]pyridine
5-(3-Chloropyridin-4-yl)-2-(4-fluoropﬁenyl)—ﬁ-(3—ﬂuoropyridin-4-y|)-3H-imidazo[4.5—
blpyridine

5.6-Bis{3-chloropyridin-4-yl)-1,3-dihydro-2H-imidazo(4,5-b]pyridin-2-one

5-(1,3-Oxazol-2-yl)-6-pyridin-4-yl-1,3-dihydro-2H-imidazo[4,5-b}pyridin-2-one

5-(1,3-Oxazol-2-yl)-6-pyridin-4-yl-3H-imidazo[4,5-b]pyridine -
6-(3-Fluoropyridin-4-y))-5-(1,3-oxazol-2-yl)-1 ,3-dihydro-2H-imidazo[4, 5-bpyridin-2-one
6-(3-Flucropyridin-4-y|)-5-(1,3-oxazol-2-yl)-3H-imidazo[4,5-b]pyridine
5-(1,3-Oxazol-5-yl)-6-pyridin-4-yl-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one
5-{1,3-Oxazol-5-yl)-6-pyridin-4-yl-3H-imidazo[4,5-b)pyndine
6-(3-Fluoropyridin-4-yl}-5-(1,3-oxazol-5-yl)-3H-imidazo[4 ,S-D]byridine
2-(3-F|uoro-4-methylphenyl)-é-(3-ﬂuoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-
b]pyridine.
2-(3-Fluorophenyl)-6-(3-fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridine
6-(3-Fluoropyridin-4-yl)-2,5-dipyridin-3-yl-3H-imidazo[4,5-b]pyridine
6-(3-Fluoropyridin-4-yl)-2-pyrazin-2-yl-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridine
3-[6-(3-Flucropyridin-4-y!)-5-pyridin-3-yl-3H-imidazo[4, 5-b}pyridin-2-yi]benzonitrile
3-(6-(3-Fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridin-2-yl]benzoic acid,

| >
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8-[3-Flueropyridin-4-yl)-5-pyridin-3-yl-2-pyrimidin-5-yl-3H-imidazo[4, 5-bpyridine
B-{3-Fluoropyridin-d-y}-2-pyridin-2-yl-5-pyridin-3-yl-AH-imidaze[4,5-b]pyridine
2-{3-Chloropyridie-4-y1)-6-(3-fl Loropyridin-4-y[}-5-pyridin-3-y-3H-imidazo[4,5-tlpyridine
£-{3-Fluoropyridin-4-y|)-2-{ 1-methyl-1 H-imidazol -5-yi}-5-pyridin-3-yl-3H-imidazof4,5-
bloy ridine_

- 8-{3-Fluoropyridin-4-yl}-2-{methyithia)-5-pyridin-3-y}-34-imidazo[4,5-b]pyridine

1-(8-(3-Flugropyridin-4-y{)-5-pyridin-3-y- 34-imidaza[4 5-b]pyridin-2-yi)- 1H-pyrazole-4-
carboxylic acid -
B-{3-Flucropyridin-4-yl)-2-{ 1-methyi-1 H-pyrazol-5-¢l}-5-pyridin-3-yl-3H-imidaza(4, 5-
blpyndine

£-{3-Fluoropy ridi'n-4.~1.r]}-2-[1 -methyl-3-{trifluoromethyl)-1 H-pyrazol-5-yil-5-pyridin-3-y-3H-
imidazo(4 5-5)pyridine '

24(3,5-Dimethyl-1H-pyrazol-1 -y)}-6-{ 3-uaropyridin-4-y13-5- pyridin-3-yl- 35-imidazo[4 5-
hlpyridine

6-{3-Flugropyridin-d-ylj-5-pyridin-3-y-2-(4H-1,2 4-triazal-2-yl}- 3H-imidazo(4, 5-b]pyridine
6-{3-Flucropyridin-4-yl)-2-marpholin-4-yl-5-pyridin-3-yl-3H-imidaza[4,5-b]pyridine
B-(3-Fluoropyridin-4-yh-2-pigeridin-1 -ylrE*p'_.frid'Ln-Bﬂl-SH-imidazo{ii,.ﬁ-b]pyridine

B 3-Flugrapyridin-4-ylj-2 -(4—m_eihylpi perazin-1-yl}-5-pyridin-3-yl-3--imidazo(4,5-b]pyridine

_ 8-(3-Flugropyridin-4-y1)-5-pyridin- 3-yl-3H-imidazol4,5-b]pyridin-2-amine

6-{3-Fluarapyridin-4-yl}-&-pyridin-3-y|-2-{3-{rifluorameathyl)benzyl}-3H-imidazol4,5-
blpyriding
6-({3-Fluoropynidin-4-yi)-2-(2-phenylethyl)-S-pyridin-3-yl-3H-imidazol4,5-bpyridine

B-{ 3-Fluoropyridin-d-yi)-5-pyridin-3-yl-2-{2-pyidin-3-ylethy}-3H-imidazo[4, 5-&]pyridine
2-[1-(4-Chlorophienyljethyl}-6-({2-fluorc p}.;ridin—4—yL}-5-p'_-.rridin-S-yl—EHaimid azo[4.B-bjpyridine
4-{2-[6-(3-Flucro-pyridin-4-yl}-5-pyridin-3-yl-34-im idazc[il,ﬁ-bng.rridin-E-}'I]-ethyl}-benzm’c
acid " '
B-{3-Fluorapyridin-4-y-N,5-dipyridin-3-yl-3H-imidaze[4,5-blpyridin-2-amine

N-{4-Fluorophenyl)-6-{ 2-luorepyridin-4-y)-3-pyridin-3-yl-3A-imidazol4, 5-blpyridin-2-amine
4-{[6-(3-Fluoropyridin-4-y1}-5-pyridin-3-y|-3H-imidazol 4, 5-bpyridin-2-yl]Jamino}jbenzoic acid
6—{3.5—DfﬂuCImpyridin-4-yl}-2-{4—ﬂuoropheny!}-s-pyridinjé-yi-3H—imidazo[4,S-b]pyridfne
4-[5—{3,5-Diﬂucmp},'ridi -y} ;5-p}.rridin-3—:.rl—3H-'im'|dazo[4,5—b]pyrid in-2-yiJbenzoic acid

&-(3 5-Difluora pyfidin—4—j,rl}-5-pyridin-3—yl-1 ,3-dihidm—2H—i midazo[4,5-b)pyridin-2-one

Of ouwtstanding interast are:
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5-{3-Flugropyridin-4-y1}-6-pyridin-4-yl-1,3-dihydro-2H-imidazo(4.5-b]pyridin-2-one
6-(3-Fluerapyridin-4-y1)-5-(1.3-oxazol-2-yiy1,3-dihydro-2M-imidazol4,5-b}pyridin-2-one _
4-[6-(3-Fluoropyridin-4-y1)-5-pyridin-3-yl-3H-imidazo[d,5-b]pyridin-2-ylbanzoic zcid
6-(3-Flucropyridin-4-yl)-2-(4-methoxyphenyl)-5-pyridin-3-yl- 3H-imidaza[4 5-b] pyridine
N-{4-[6-(3-fluoropyridin-4-yi)-5-pyridin-3-yk-3H-imidazo[ 4, 5-blpyrdin-2-yljphenyll-N,N-
dimethytaning
G-{3-Fluoropyridin-4-yl)-5-pyridin-3-yt-2-pyridin-4-yl-3H-imidazol4,5-b)pyridine
2-(4-Fluorobenzyl)-6-(3-uoropyridin-4-yi)-5-pyridin-3-yl-3H-imidazol4 5-b)pyridine
2-[3-Ffuoro-4‘malhylphenyi]“S-[G-ﬂuoropyridin—4~yl)-5-pyridin-3—yl-3H-imidazo[4 5-
blpyridine.
2-{3-Fiuorophenyl)-8-(3-fuoropyridin-4-yl)-5-pyridin- 3-yi- 3H-imidazo[4,5-b]pyridine
é-{3—F—‘ tuorapynidin-4-yi)-2,5-dipyridin-3-ylk-34-imidazo[4,5-blpyridine
B-(3-Fluoropyridin-4-yl}-2-(1-methyl-1 H-imidazal-5-yl)-5-pyridin-3-yl-3H-imidazo[4,5-
blpyridine ' ‘
6-(3,5-Difluorapyridin-4-yl)-2-(4-flucrophenyl}-5-pyricin-3-yl- IH-imidazof4, 5-bjpyridine
4-[6-{3,5-Diftuoropyridin-d-yl)-5-pyridin- 3-yi-3H-imidazo{4,5-bjpyridin-2-yipenzaic acld
6-[3.5-DiﬂumpyridiuH;yI)-5-pyridin-3-yt-1 Fdihydro-2H-imidazo(4,5-blpyridin-Z-one

CG:T:puunds of general formﬁ'.a (1) and in particular those wherein A, B are as defined in
claim 1 and L represents a linking group seief:led from the group comprising direct bond, - *
(CRR"),- or -CO- and G represants a group selected from the group comprising =H, -OH,
(genoral formula (XI)), Csy cycloalkyl, C,. alkyl, any, hateroary! and nitrogen-containing
saturated hetgrocyclic rings {general formula (X11}) may be prepased following the

synthetlc scheme deplicted in schema 1.

SCHEME 1

SUBSTITUTE SHEET {(RULE 26)
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Stepa

Halogenation of 6-chdore-3-nitropyridin-2-amina ({1) using reagents such as |; or N-
halosuccinimide in potar aprotii: solvents such as DMF or mixtures of solvanis DMSO:H;O
and al temperatures ranging from 0°C to 100°C yields dihalonitropyridin-2-amines (1H).

Step b

Regloselactive Suzuki or Siille-type coupling wiith the boronic acid or boronate derivative
or the triatkyltin (preferably tributyltin) derivative of B using a patiadium catalyst such as
telrakis(triphenylphosphine)palladium(D), [1,1*-Ws({diphenylpnosphino)feriocene)
palladium(!ljdichleride dichioromethane complex (1:1) or bis{iriphenylphgsphing)
pailadium(ll)dichiaride in solvents such as toluens, dioxane in the presence ¢f an aqueous
solution of a base such as sodium or caesium carbonste and at a temperatlure between
25°C to 110°C, or in solvants such as DMF using a copper catalyst and at a temparature
between 25°C to 150°C provides compounds of general formula (IV).

Stepc

SUBSTITUTE SHEET (RULE 26)
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A funther Suzuki, Negishi or Stille-type coupling using the cerrespanding boronic acid or
boronate derivative, the arvizine derivative or the inalkyltin (preferably tributyitin} derivative
of A under the standard precedures for Pd catalyzed reactions descrided above provides
the 2-amino-3-nitropyridines (V).

Stepsdand e

Aliemnatively, regioselectiva Suzuki, Stille or Neglshy-type coupling of the corresponding
derivative of A with 6-chlore-3-nitropyridin-2-amine {li), using the standard procedures for
Pd catalyzed reaclions described above, provides compaunds of general formula (V1), A
which upon a halogenalion step using the same protacols described above srovides
compounds of ganaral formula (VH}. ’

Steps fand g

Dinalapyridine derivatives (1X) are prepared by halegenation of B-halopyridina derivatives
(Vi) using raagents such as Br; or A-halosuccinimide in polar aprolic solvents such as
DMF and at temperatures ranging from 0°C 1o 100°C, to yield‘dihaloanﬁnopwidines (not
shown). These products are in tum nitrated in a tvo step pracess invelvirg nitration of the
amino gromip in a mixlure of sulphuiic and nftric acid in a temperature range between —
10°C to G°C followed by a sclfuric acid promoted rearrangement of the nitro group 10
praduce compoungs of formula (1X). A further regiosetective Suzuki, Negishi or Stille-type
coupling with the oonesbonding derivative of A and using the standard procedureé for Pd
catalyzed reactions described above pravides ¢compounds at general formula (VIf).

Stepshandi

A fuither Suzuki or Stille-type coupling with tha coresponding derivative of B described
above provides compounds of general formula (V). Reduction of the nitro group using
standard hydogenation oenditions in the presence of hydrogen and using Pd on carban
as a calalyst provides the diamino derivatives (X). Allematively. the reduction of the nitro
group can also be accomplished by treatment with iron in the prasence of hydrochloric
acid in solvents such as éthanol.

Step j

Treatmaent of (X) with carbonylating agents such as carbanyldiimidazole in polar aprotic
sobvants such as DMF or THF In-the presence or absence of a base such as sodium

SUBSTITUTE SHEET (RULE 26)
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hydride ar triethylamine and healing at temperatures between 50°C and 200°C provides
the imidazolone compounds (Ib). '

Steps k ang |

Treaiment of compounds of formula (X} with acylating agents such as anhydrides, acid
chlorides of acylcarbonaies in apolar organic solvents such as THF and in the presence of
a conveniant arganic base (such as tristhylamine) or inorganic base, and eventually
acylating with carboxylic acids vsing coupling agents such as diethylcarbodiimide, yields
the compounds of formula (XIl1), which can be converled Tnto the carnpounds of formula
{!a) by acic (for exaipls acetic acid) or base (for example sodium hydroxde) catalyzed
cyclization attemperatures between 70°C and 2060°C.

Steom

Alternatively, diamino derivatives {X) can ba cydlized to the imidazopyridines (la) by
heating in neat trialkylorthoacid ar in an acetic acid salution of the osthoacid derivatives or
by using an acyl chloride (C)-CO-L-G) and a solvent such as pyridine and at lempetatures
betwzen 70°C and Z00°C,

By following anather syninetic pathway (Scheme 2), intermegiates (V) ¢an also be
accessed slarting {tam 2 6-dichlore-3-niropyridine (XIV)

SCHEME 2

SUBSTITUTE SHEET (RULE 26)
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[LALS] XVI) (vh)
lm )
l
A m"’\m-e2
xvin (xvm) PG (Vi) -

/(n \(EI

XX PG

Stepcsalge .

Displacement of the 2-chloro functionality of (XIV) with an alcohol, preferably methyl
alcoho!, in the presence of a base, preferably scdium hydride, in an urgaﬁl: solvent such
as xylens lgads o compounds of formuta (XV). Reaction of [XV) under typicai cioss-
coupling conditions with, for example, an aryl baronic acig or an aryl stannane, preferably
a tributyl stannane, in the presence of & palladium catalyst such as such as
ietrakis{triphenylphosphine)paliadium(Q) or (1,1'-bis(diphenylphosphinc}femrocens]
pattadium(li)dichloride dichloromethane complex (1:1) in sclvents such as toluene or
dioxane at temperatures ranging from BO°C -120°C gives rise to intermediates of type
(XV1). Displacement of the alkoxy functionality of (XV1) by heating with cancentrated
aqueous ammonia at tamperatures ranging from 80°C -120°C in a sealed vessel glvés
rise ta inlermediatas cf type (V1) witich can be elaborated to inlermedistes (V) by using
the grotocoals outlingd in Scheme 1.

Steps fto]

Inermediales of type (V) can also be accessed via an alternalive routs (Schema 2)
slartin§ tfrom 2,6-dlch!or.o-3-nllropyr1dine {XIV) Displacement of.the 2-chlaro {uncticnality
wilh a suitable secondary gliphatic aming, such as N,N-di{4-methoxyjbenzylamine, in a
suitable solvent such as chldrofo_rm in the presenca of an organic Yase such as
rietnylamine, at lemperalures ranging from 0°C to 25°C gives to rige to intermediates of

type (XVil), which.may be considered a nitragen protected verslon of compound (/). Reaction of (XVLI)

SUBSTITUTE SHEET (RULE 26)
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under typical cross-coupling conditions with, far example, an aryl baronic acid or an aryl
slannane in the presence of a pallacium catelyst such as such as
tetrakis(triphenylphosphine jpalladium{0) or [1,1"-bis(diphenylphusphinofferrucene)
palladiumn{il)dichloride dichloromethane complex (1:1) in solvents such as leluene or
5 dioxane at \emperatures ranging from B0°C -120°C gives rise to intermediates of type

© (XVHI) which can be halogenated using reagents such as Bry or N-halosuccinimide in
pelar aprotic solvents-such-as DMF and attemperatures ranging from 0°C t0-100°C, 1o
yleld compounds (XIX). A second palladium catalyzed cross coupling reaction give rise to
intermediates (XX) which can be deprotected with, |or'exarnple. triflugroacetic acid in

10 dichloromelhane, to give the desired intarmedlates (V).

Compounds of general formula (Ib} carresponding te compounds of formula (1) wherein L
is 3 glrect bond, G is a hydroxy group and A and B as gs defined in dalm 1, may be
prepared {cliowing the synthetic scheme depicted in scheme 3.

t5
SCHEME 3
i CH, MeO  OMe
+ ’
A" oEt B \@ HX ~
(XX1) (XXIl) - Bl I BN
0 4 {©)
JJ\ + (a)/ A 0 A [e]
AT 87X (XXi) (0M)
(XXIV) (XXV) !(d,
RO *‘e’—el/l/
- e
A7 NT CNH, AT N7 Tal AT N0
(,g)/ (XXIX) (XO0VIN) (XXVIN)
ji
= OH N
. {h)
SOEE; pos
A" NT NH, AN TN
Slega
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Tre akdehydes of formula (XXI1V) are reacted wilh the halemethyd derivalives of fgmmula
{2V 1o vield the ketones of farmula (XX} either via cyanohwdinintermediates or in 2
B0 Step process involving addition ofan organpmetallls dadvative of (XXv), preterm'y
magnesium or zing desivative, lollowed by regsidation of the resulting alcahol using

gaidizing apenls such as mangangsa [V} oxide.

stepb

Alternativaly the kelgaes of formglia (<X1F) may be cbigined by condensation of the ety
esters of fomula (X)) wilh e compaunds & formula (K. This reaction is convaniangy
carmed autin the presence of an arganic ﬁass such as lithium bis{irimalkeylsilyljamide in 2
range of emparalure atoul -10°C to abaut S0UC ang In organjc aprotic solvants,
prafarably ietrahyorofuran or Jlethyt ether.

Slepscioe

The ketonas of formula (XU are ihen reacled in 1aat N W-dimetfdlaimamide dialol
acelal, such ag dimethylacatal, at a ternperalure range behwaen room tamparsture and
150°C wo yigld the dimethylaming «.p unsalurated ketone of lpnnula POOV] which can be
canvertaed into the 2-oxe-1 2-dihydno pﬂfriding—!-carhnn iltilee of fonmula (X1 by
cyclizaton in the presanca of yangacetamide using alkoxddes such as sodium mathoxide
in pelar apretic solvents such ag dimatiylformanmide and al temperalures between 50°C to
180°C, These campaunds may be canvarted inta the 2-chloranicatingnitriles of fonmula
[HAWIN] by treatme-nt of the resuling pyridena (XN} with chioriraling agunis such as
POy, PCL and PRPOCI; or by using & combingtion of such reagenls.

Steps (o

2-Chigranisatinonilrles of iormula OO may B peacted with a galurated solution of
amranlda in 4n organic solvent, grefsraﬁiy ethanel, at a temgeratura bahwaen 2570 4o
1E0°C &g yield the eompaunds of farmula (XX1X). Hydrelysis of compounds (XX b tha
carbaxytic acid of formula (XXX} can be achleved with a base such as palassivm
hydroxide in #queous or arganic salvents such as elhylena glycol and al a temparawre
betwasn 507G 10 200°C, Alternatively Iis canversion could Be achiaved under aquaous
acidic media such as 6M sutphuric acid, These campounds may be subjecied to Gurtivs
iedrangemnent by formation and rearrangement of the: acyl aride dervative which may ba
formed by reacting (XXX with diphenylphe sphary] szide (or sodium azide with activaled
acid) in an urganic solvant ompatiole with these reaetion conditlens {a.g. disxana) and at
a range of lemperaiurs batwaen 070 16 30°C fellowed by healing &t 2 temperature ranging
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batwesn S0°C 1o 200°C, with I s formation of the target pyridoimidazoione ring yielding
compeundg of formula (lb).

Compounds of ganeral fapmula {1} and in patticular thass whargin A, B are az defined in

5 elaitn 1 2 L represents a linking group selected from the group comprising -MR-, -8 or -
{-and G repr_esemsh grou p'selemd fram the group compnsing Cap cyelaalkyl; Cua alkyl,
‘aryl, heteroard and nitogen-conkaning eaiurated hatarocydic Fings may he prepaned
Iollowing the syndielic schama deploted In scheme 4. I

10
SCHEME 4
A " ﬁ A L LA N
T o 4 T s b
Ty =
B M u . B M H B Nj NH,
L o [} 0 -
a
. R . R
A N X=CLOTE . N7 Ay Ho b
T DA
B ] (x| o 5
H {a) BT TN MM, _
{XXK]) f GRKIN)
[Eh} J (gl

&, M | R
\.._‘ -‘\
\}..._ i e pa
m 'OG ‘II> “\
N

B
(16} {lc)

15 Slepsalog
Compaunds of general fammul (AU60) can oo prepared Trom Imldazelones {b} using
reagents such as oaalyl chioride, phospharus oxychlonde, phospherus pentachloride or a
combination of themn al a temperalure ranging from 20° to 150°C in a solvenl ke
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dichloromethane or acetonitrile. Alternatively, compounds (XXX} may be prepared by
treating imidazolones {Ib) with sodium hydride and then with trifluoramethansulfony!

" ghloride, trifluoromethansulphonyl anhydride of A-phenyl-bisttriflunroethansulfonimids) in

dimethylformamide at a range of temperatures hetween 20°C and 150°C. Compounds of
general formula tmu can be treated with primary or secondary amines at a range of
temperatures between 40° and 170°C to glve compounds of general formula (Ic).
Alternatively, compounds of general formula (Ic) may be obtained by heating imidazolones
{Ih} in the presence ‘of a primary of secondary amine and a dehydrating agent like
magnesium sulphate or malecular sieves, '

Stepsd.eandi :
On the other hand, compounds of general formula {le) can be prepared from imidazolones

* {Ib) using reagents such as oxalyl chloride or phospeorus chleride at a tempeiature ranging

from 20° to 150°C and then with an aryl or alky! thiol at a temperature between 60° to
150°C . Additionally, compounds of genaral formula {te) where G is an alkyl or cycloalky!
group.can be prepared by reaction of diamines (X) with 1,1*-thiocarbonyidiimidazole

followed by alkylation using the cotresponding alkylhalides. Compeunds (&) can then be

heated up at a temperature between 60°C and 150°C in the presence of the primary or
sscondary afmine ta aftord compounds of general formula (1¢). In some casses, oxidation to
ths corresponding sulfone or the use of catalytic Lewis acid such as zing chloride may be
negded,

Steps f and g _

Diamines {X} may be treated wilh alkyl or aryl isathiocianates ta give the thioureas of
genara!'fur(ﬁula {XXXIN. Thibureas of farmula (XXX} can be treated with
akkylbarbodiimides at room temperature or with the assistance of the microwaves 1o give
ccmpoundsvuf general formula (lc). Alternatively, thioureas of ganérai formula (XXXIl) may
be treated under reductive conditions such as meércury oxide and sulphur te give
compounds of general formula (ic}.

Step b

Compounds of general formula (ld) can be prepared by treating compounds of formula
(XXX)) with aryloxy or alkyloxy nucleophiles such as sodium methoxide or lithium phenyl.
Alternatively, compounds of general formula {Id) may be prepared fram imidazt}lnnes {Ib}
using sodium or potassium hydride and alky! or arylalkyl halides or trifaltes in a solvent
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such as dimethylformamide or tetrahydrofuran in a range of temperatures between -78° to
100°C., '

EXFPERIMENTAL

| PHARMACOLOGICAL ACTIVITY

Adenosing 28 receptor subtvoe competition radigligend binding assay

AZB membrangs were prepared from HEK293 cells stably expressing the human AZB

~ receptor that were purchased from Eurcscreen {E5-013-C). Competition assays were

carried out incubating in polypropylens 86 well-plates (n® 2672435, NUNC) containing 2 pl
of sither 1% DMSO salution, test compound or 100 pM 5 NEGA {SIGMA E-2337) for
nan-specific binding, 100 ug of AZB-membranes {prepared in Tris-HG| 50 mM pH 6.5,
MyCi; 10 mM, EDTA 1 mM, benzamidine 0.1 mh; buffer A) and 35 nM [*H}-DPCPX
(TRK1064, 128Cifmmol, Amersham), in a total volume of 200 pl of buffer-A + ZUI/mI
adenosine deaminase, for 60 minutes at rogm Lemperature. At the end of the incubation,
samples were ransferred to a GFIG filter plates (Milipore MAFCNOBS0) pretreated for 15
min. with 250 u1 of Trs-HCI 50 mM pH €.5 (Buifer B). Samples were then filtered 4 times
with 250 pl of buffer B. Samples were counted using 30 wi of Hisafe 1l (Perkin Elmer) in a
Trilux counter. ‘

Table 1 shows the binding activitities of some of the compounds of the present invention
determined using the adenosine 28 receplor sublype competition radioligand binding
assay described above.

TABLE1
" Example K
6 0a B
7 : 17
1n ‘ ] T
12 18
1% 24
23 7.
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37 ’ 22
38 28
33 38
a5 55
65 28
&6 - 23 .
67 26

The compounds of formula {I) have been tested according to the assay described above

- and have shown to be potent inhibitors of the A adenosine receptar subtype. Preferrad

imidazopyridine derivatives of the invention possess a K, value for the antagonism of Asg
{determined as defined above) of less than 50 nhd, preferably lass than 10 nb and more
preferably less than 5 nid.

The imidazopyriding denvatives of the invention are useful in the treatment or prevention
of diseases known to be susceptib!é to improvemant by trsatment with an antagenist of
the A,y adenosine receptar. Such diseases include but are not limited to asthma, ﬁhmnic
obstructive pulmenary digqrder, pulmonary fibrosis, emphysama, allergic diseases,
inflammation, reperusion injufy; myocardial ischemia, atherosclerosis, hypertension,
retinopathy, diabetes mellitus, inflammatory gastrointestinal tract disorders, and/ur
auteimmune diseases, Examples of autoimmune diseases which can be treated er

_ pravented using the compaunds of the invention are Addison’s disease, auteimmune

hemalytic af:emia,‘ Crohn's disease, Goodpasture's syndromie, Graves disease,
Hashimeto's thyroiditis, idicpathic thrombocytopenic purpura, insulin-dependsnt diabetes
mellitus, multiple sclerosis, myasthenia gravis, pemphigus vulgaris, pernicicus anemia,
posistreptococcal glcmerulunaphrili.s, peoriasis, rhsurnatoid :arthritis,- scleroderma,
Sjogren's syndréme, spontaneous infertility, and systemic lUpus erytnematosus.

Accordingly, the imidazopyridirie derivatives of the invention and pharmaceutiéal
compositions comprising such compaounds and/or salts thereof may be used in a method
of treatment of discrders of the human or animal bady which camﬁr]ses administering o a
subject requiring such treatment an effsctive amount of imigazopyridine derivalive of the

invention or 2 pharmaceulically acceptable salt thereof.

5 <
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- When imidazopyridine derivatives of the invention are used fer the (reatment of respiratory

diseases such as asthma, chronic abstructive pulmanary disorder, pulmonary fibrosis or
emphysema it may be advantageous to use them ih combination with ather active
LOMPpOUNGs Xnown to be useﬂ_.ll in the: freatment of respiratary diseéses ﬁuch as (1)
antagonists of M3 muscarinie receptors, (2) B2-agonists, (3) PDE4 inhibiters, (4)
corfiocosteroids, {5) ieukotriene D4 antagonists, {6) inhibitors of egfr-kinage, {7) p38
kinase inhibitors, {8) NK1 receptor aganists, (8} CRTH2 antagonists, {10) syk kinase
inhibitors, (11) CCR3A antagonists and {12} V|-A-4 antagonists,

Thus, the present invenlion alse provides pharmaceutical compositions comprising a |

“imidazopyridine derivative of tha invention and ancther active compound selected from

the groups consisting of {1J'antagoni5i5 of M3 muscarinic receptors, (2) f2-agonists, {3)
PDE 4 inhibitors, {4) curﬁc;osteroids, (5} leukatrizne D4 antagonists, (&) inhibitorg of egfr-
kinase, (7} p38 kinase inhibitors, (8} NK1 receptor agonists, (9) CRTh2 antagonists, (10}
syk kinase inhibitors , {11} CCR3 antagonists and {12} VLA-4 antagonists.

The present invention also provides phanmaceutical compasitions which comprige, as an
active ingredient, at least a imidazopyridine derivative of formula {1} in assaciation with a
pharmaceutically acceptable excipient such as a carrier or diluent. The active ingredient
may comprise 0.001% to 89% by weight, preferably 0.01% to 90% by weight of the
composition depending upon the nature of the formulation and whether further dilution ig
te be made prior to application. Preferably the compositions are made up in a form
suitable for oral, topical, nasal-, rectal, percutaneous, injectéble administration or

inhalatign,

" The pharmaceutically acceptable excipients which are admixed with the agtive compaund

or saits of such compound, to form the compaositions of this invention are well-known per
se and the actual excipients used depend inter alfa on the imtended method of

administering the compositions.

Compusitions of this invantion are preferably adapted for inhaled, injectable or oral
administration. The compositions for aral administration may take the farm of tablets,
retard tablets sublingual tablets, capsules or liquid preparations, such as mixtures, elixirs,

syrups or suspensions. The compasitions for inhalation may take the ferm of inhalation
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aarosols, inhatation solutions or dry powders for inhalation all containing the compound of

_the invention: such preparations may be made by methads weli-known in the al.

. The diluents which may be used in the preparation of the compgsitions include those

liquid and solid diluents which are compatible with the active ingrediant, togather with
colouring or flavouring agents, if desirsd, Tablsis or capsules may conveniently contain
between 2 and 530 mg of active ingredient or the equivalent amount of a salt therecf,

The liquid composition adapted for gral use may be in tha form of soiutions or
suspensions. The solutions may be aqueous solutions of a soluble salt or other derivative
of the aclive cormpaund in association wilh, for example, sucrose 1o form a.s'_n.frup. The
suspensions may comprise an insoluble active coempound of the invention or a
pharmaceutically acceptable salt thereot in association with water, together with a
suspending agent or favouring agent.

Compuositions for parenteral injection may be preparad from soluble salts, which may or

may not be freeze-dried and which may be disspived in byrogen free aquenus'nﬁedia or

ather appropriate aarente'ral injection fluid,

When the cumpusit]uhs are Intended for inhalation they may ba in the form of spray

compos'itions far topica'I delivery to the [lRg by inhalation or in the form of dry powder
compositions for topical delivery to the lwng by inhalation.

The spray compesition for inhalation may, for sxample, be formutated as aqueous
solutions or SLUSpENsions or as aerosols dslivered from pressurised packs, such as a
metered dose inhaler, with the use of a suitable liguefied propellant.

Dry pawder compositians for topical delivery to the lung by inhalation may, for example,

be presented in different primary packaging systems (sush as capsules and cartridges af
for example gelating or blisters of for example laminated aluminium foil), for use in an
inhaler or insufflator. Packaging of the formulation may be suitable for unit dose or muiti-
dose delivery. Iﬁ the case of multi- dose delivery, the fnr_mulétion can be pre-melered or

© metered in use. Dry powdér inhaters are thus classified into three groups: (a} single dose,

{b) muliipla unit'dose and {c) multi dose devicas.
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. Dry powder formulations generally contain a powder mix for inhalation of the compounds

of the invention and a suitable powder base {carrier substance) such as lactose or starch,

Use of lactose is preferred, Each capsule or cartridgs may generalﬁy contain between 2ug
and 400 pg of each therapeutically active ingredient; Alternatively, the active ingredient (g)
may be presented without excipients. '

Effectiva doses are normally in the range of 2-2000 mg of active ingredient per day. Daily
desage may be administered in one or more treatments, preferably from 1 to 4 treatments,
per day. '

The syntheses of the compounds of the iInvention and of the intermediates for use therein
are illustrated by the fellgwing Examples (1 to 36} including Preparation Examples
{intermediates 1 to 13) which do notlimit the scope of the invention in any way.

“H Nugtear Magnetic Resonance Spectra were recorded on a Varian Mercury

spectrometer operating at 200 MHz. Melting points were recorded using a Biichi B-540
apparatus. The chromatographic separations were obtained using a Waters 2795 systam
equipped with a Symmetry C1B (2.1 x 100 mm, 3.5 mm) column. As detectors a
Micromass ZMD mass spectromeler using ES ionizatian_and' a Walers 998 Digde Array
detector were used. The mebile phase was formic acid (0.46 mij, ammonia (0.115 mi) and
waler (1000 ml) {A} and Fﬁrm]c acid {2.4 ml), ammonia (0.1 ml), methanol (500 ml) and
acetanitrila (500 m!) {B): intially from 0% to 85% of 8 in 20 min, and then 4 min. with 95%
of B. The reaquil'lbrétion firne between two injections was & min. The flow rate was 0.4
mifmin. The injgction volume was § pl. Diede array chrorhatcgrams warg procassed at
210 nm.

FPREPARATION EXAMPLES
Intermediate 1:

3 '-Fluore-3,2:3" 4"-terpyridine-5',6'-diamine
Stepa:

~ 5-Nitro-2,3-hipyridin-G-amine
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An oven dried resealable Schienk tube was charged with é-chiora-3-nitrapyridin-2-amine
{5 g, 28.81 mmeol}, 3-pyridinebaronic acid (£.31 g, 43.2 mmol), dipxane (250 mL) and a 2M
aqueots solution of cesium carbonate (43 mL, 86.4 qmmol). The Schlenk tube was
subjected to 1ihree cycles of evacuation-backfiling with argon, and 1,1-

- wis{diphenyiphosphino}emocene-palladium(il} dichlorids dichlaromethane complex (2.3 g,

2.81 mmol} was added. After three new cycles of evacuation-backfiling with argan, the
Schienk tube was capped and placed in & 100°C off bath, Afler 3h, the mixture was

" cocled, partiionsd between water and ethyl acetats, the aqueous phase extracted twice

with ethy| acetale, the organic layers washed with brine, dried (MgS0,) and evaporated.
The  residue waé purified by -silica gel fash chroma'tography [85:5
dichlommethanefmeihanul} to give the title compound (4.8 g, 77%} a5 a salid. '
8 "H-NWR (CDCls}: 1.64 (s, 2H), 7.20-7.25 (d, 1H}, 7.44-7.46 (m, 1H), 8.22-8.36 {d,
1H), B,52-8,56 (d, 1H), 8 70-8.74 (m, 1H), 9.22-8.28 (m, 1H).
ESIMS mfa 217 ([M+H]", © g Ha Ny Og)
Step bt

3-Bromo-5-nitro-2,3'-bipyridin-6-amine

" To a 0°C cooled stired sclution of S-nitro-2,3-bipyridin-G-amine (4.8 g, 22,2 mmaly in

DMF (50 mil}, N-bromosuccinimide (4.75 g, 26.7 mmal) was added in portions. After
stirring at room temperature for 16h, the solvent was removed under reduced pressure.
The cruﬁe residue was solved with gthyl acetate and washed wﬁh saturated'potassium
carbanate aqueous solution. The arganic iaver was washed with brire, dried (Mg3 0, and
evaporated. The residue was purified by silica gel flash r:hr'bmatngraphy (855

. dichloromethanefmethanol} o give the title compound (6.6 g, 100%) as a sofid.

& "H-NMR (CDCly): 1.60 (s, 2H), 7.40-7.46 (dd, 1H}, B.03-B.08 (m, 1H), § 67-6.77
{m, 2H}, 8.93-9.02 {m, 1H}. -
ESIMS m/e: 295, 287 ([M]", [M+2]".C1oH:BrN.O3)

Step c:

3".Fluorc-5"nitro-3,2": 3 4" -terpyridin-6'-aminse

7L
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An cven dried resealable Schl_énk tube was charged with 3-brome-5-mitro-2,3'-bipyridin-6-
aming (4.51 g, 15.3 mmaol}, 3-ﬂuoro-4-{tributylstaﬁnm}pyridina {11.8 g, 30.6 mmal) and
dimethylformamide (150 mL}. The Schienk tube was subjscted to three cycles of
evacuation-backfiling with argor, and bis{iriphenylphosphino)-palladiuf {11} chiaride (1.1
a, 1.53 mmel) and ¢opper (1) iodide {291 mg, 1.53 mmol) were added. After three new
cycles of evacuation-backfilling with argon, the Schlenk tube was capped and placad in a
180°C cil bath. After 3h, the solvent was evaporatad and the crude residue was treated

‘with 2N hydrogen ehloride {130 mL) aquegus solution for 45 minutes. The a'quecus

solution was washed with ethyl acetate and then neutralised wiih 6N sodium hydroxide
aqueous solu’tioh. The sclution was extractod with ethyl gcetéte, dried (Mg50,} and
evaporated. The residue was purified by gilica gel flash chromatagraphy (85:5
dichloromethaneimethannl] to give the title cumpound {2.39 g, 51%) as & solid,

3 'H-NMR (CDCI;,} 7.32-7.38 {m, 1H), 7.47-7.53 (dd, 1H), 7 66-7.72 {m 1H), 8.43--

8.45 {m, 2H), 8.48-8.50 (dd, 1H), 8.52-8.57 (m, 2H)
SIMS mte; 312 ((M+H]", CasH 1P N:03)
Step 4

3"-Fluoro-3,2:3,4"-terpyridine-5',6"-diamine _
A suspension of 3"fluoro-5-nitro-3 2.3 4" terpyridin-6'-aming (2.25 g, 7.23 -mmul) and

. 0% palladium on carbon {04 gy ina mixture of THF/ ethano) 40:60 {100 mL) was stired

under hydrogen atmosphere. After 3h, the mixiure was fitered through Celite® and the
fiter cake was washed with ethancl. The combined filtrate and washings were evapaorated
to give the title cnmpnund as a solid {2.01 g, 89%), '
5 'H-NMR (CDCla): 5.10 (s, 2H}, 5.95 (s, 2H}, 6.75 (s, 1H)}, 7.16-7.20 {m, 2H), 7.49-
7.58 (m, 1H}, 8.29-8.31 (m, 1H}, 8.32-8.34 (m, 1H), 8.35-8.38 (m, 1H), B.40 {m,
1H).
ESIMS mie: 281 {[M+H]’, C,sHizF M)

Intermediate Z: o
3,23 4"-Terpyridine-8',.§'dlamine
Stép a:
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§'-Nitro-3,2":3',4"-te rpyrldin-s'-amina

" Obtained {220 mg, 22%;) from 3-bromo-5-nitro-2, 3 -bipyridin-8-aming {Intermediate 1-

Step e, 1.0g, 3.4 mmol} and 4-(4,4,5,5{etramethyl-1,3,2-dioxabaralan-2-yl)pyridine (764
mg, 3.73 mmal) following the same procedure described in Intermediate 1, step a.
-8 'H NMR (DMSO-da): 7.17 (d, 1H}, 7.35 (dd, 1H), 7.68-7.40 {m, 3H), 7.82 (d, 1H),
B.22 (broad 5 1H}, 8.50-8 40 (m, 2H), 8.53 (broad d, 1H}.VE,59 (broad g, 1H).
ESHMS mfe: 284 ([M+H)", CsH 1 N:O5).

Step b:

- 32" 3 4" -Terpyridine-§8' B'-diamine

Obtained {148 mg, 75%) from 5'-qitro-3,2":3" 4" terpyridin-6' -amine {220 mg, 0, ?5 mumol}
following the same protocol descnbed in Intermediate 1, step d.
ESIMS mie: 264 ([M+H]". CisHiaN:).

Intermediate 3:
3"-Chloro-3,2":3" 4" -terpyridine-5',6'-diamine
Step a:

- Pl
l

% NO,

i -
ar N HH,
2,3 -Dichloro-5-nitro.3,4'-bipyridin-6-amine |
Following the same procedu're as in Intermediate 1 (step a), but using 4-(4,4 5.5
tetramethyl-1,3.2-dioxaborolan-2-yl)-3-Ghloropyridine, 6-chloro-5-icdo-3-nitro pyridin-2-
amine (interrmediate 5 - step a) was transformed into the title compound as a white solid
(205 mg, 22%). '

5 'H NMR (CDCl:): 7.28 (d, 1H), 8.38 (s, 1H] 861 {d, 1H} 875 {5 1H).

ESIMS mfe: 286 ([M+H]", C1HaClN.O,).

1
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Step b:

3“-Chlnraas'--nitro-:s.z':3',4"-taipwidin-E'-amine

Following the same procedure as in Intermediate 1 {step a}, 2,3'-dichlero-5-nitra-3 4'-

bipyridin—ﬁ—a'm_ine affordéd the titls compound as a brownish solid {127 mg, 54%).
ESFMS mue: 328 {[M+HI*, C1;H5CINSOz).

Step c:

- 3"-Chloro-3,2": 3", 4" terpyridine-5,6"-diamineg

3"-chlore-5-nitro-3,2':3' 4 4erpyridin-6'-amine (127 mg, 0.38 mmol} was dissclved in EtCH
{4.0 mL) and conc. HCI (245 uL). Tron metal (108 myg, 1.09 mmol} was added to the
suspension and the mixture was heated to 70 °C for 1 h. The suspension was then fillered
through Celite® and the salvent removed in vacuo. NaHCO, (20 mL of a 4% wiw agueous
salution) was added to the residue and the aqn.ieous phase was extracted wilh ACOEL (3
20 mL). Theorganic layer was dried, filtered 2nd concentrated 1o dryness to yield the tifle
compound .{52 mg, 45%}), which was used without further purification.

ESIKMS mfe: 288 {[M+H]", CisH2CINg).

Intermediate 4:
3,23 4" -Terpyridine-5',6'-diamine
Step a: '

5-Nitro-2,4™-hipyridin-6.amine
Obtained (J.240g, 96% of yield) from B-chlaro-3-nitropyridin-2-amine (0.2 g, 1.15 mmol)
and 4-(4 4,5, 5-tetramethyl{1,3,2]dioxaborelan-2-yi)-pyridine (0.308 g, 1.50 mmol}

" following the procedure described in intermediate 1, step a. -
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& 'H-NMR (CDCly): 7.23-7.27 (d, 1H), 7.87-7.90 (m, 2H), 8.54-8.58 (d, 1H), 8.76-
8.79 (m, 2H).
ESIMS mie: 217 ((M+H]", C1gHsN.O2)

Step b:

3-Bromo-§-nitro-2,4'-bipyridin-6-amine ,
Obtained (0.246 g, 76% of yield) from 5-nitra-2,4'-bipyridin-6-amine (0.240 g, 1.11 mmol)
following the procedure described in Intermediate 1, step b.
ESI/MS mfe: 295, 297 ([M]", [M+2]°, CyoH;BrN,Q5)
Step c:

5-Nitro4,2:3',4"-terpyridin-6'-amine - )
Obtained (0.144 g, 60% of yield) from 3-bromo-5$-nitro-2,4'-bipyridin-6-amine (0.240 g,
0.813 mmol) and 4-(4,4,5,5-tetramethyl-{1,3,2])dioxabarolan-2-yi}-pyridine (0'.250 g, 1.220
mmal) following th‘e procedure described in Intermediate 1, step ¢.

ESUMS mfe: 294 ([M+H]", C;5H:1NsO;)

Step d:

4.2':3',4"-Terpyridine-S',S‘-djamine
To a solution of §'-nitro-4,2".3' 4"-terpyridin-6’-amine (0.144 g, 0.490 mmol) in ethanal (5
mL), 0.300 mL of hydrogen chlonide and 0.140 g (2.45 mmol) of iron were added. The
mixture was heated at 80°C for 2h and the solvent was evaporated. The crude mixture
was extracted between ethyl acetate and water. The organic layer was dried {MgS0,) and
the solvent evaporated to give the title compound (0.120 g, 93% of yield).

ESIIMS m/e: 264 ([M+H]', CysH13Ns)
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Intermediate 5;
3-Fluo ro-4,2:3' A"-terpyviding-5',6'-diamine
Slepa:

Cr N TNH,

§-Chloro-5-iodo-3-nitropyridin-2-amine

- To a suspension of 6-chloro-3-nitropyridin-2-amine (6.3 g, 36.3 mmaoliin ethano) (110 mL),

8.2 g {38.3 mimol} of iadine and 11.32 g (36.3 mmol) of gilver sulphate ware added. The
crude mixture was stired at room temperature overnight and the precipitate formed was
filtered off. The solid isclated was purified by flash chromatography {1:1 hexanéfethyl
acgtate) to give the ttle compound {9.74 g, 58% of yield).

5 'H-NMR (CDLCls): 186 (s, 2H}, 8.76 (s, 1H).

ESiIMS mie: 300 ([M+H]", CoHaClINGDS)
Step b:

U
R e MO

| -

] N MNH,
2-Chloro-5-nitro-3,4"-bipyridin-6-amine
Obtained (0.666 g. 80% of yield) from B-chloro-6-iode-3-nitropyridin-2-armine (1 g, 3.34
mmal) and 4-(4 4 5 5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridine {0.754 g, 3.567 mmo!)
following the pracedure described in Intammedialte 1, stepa. '
ESIAMS mie: 251 (MHH]", CioHiCINGDS) |

Step c:

3-Flucro-5'-nitro-4,2°:3" 4"-tarpyridin-6"-amine |
Obtained (0.214 g, 69% of yield) from 2-chlaro-5-nitro-3,4'-bipyridin-G-amine {0.250 g, 1
mmasl) and S—ﬂucm-i-(#.d,ﬁ,&telramethyi-n ,3,2]diaxabumlan-z-yi‘}-pyridine f0445g 2
mmol) following the procedure described in Intermediate 1, step a.
5 'H-NMR {CDCL). 1.24 (s, 2H), 7.04-7.07 {m, 2H), 7.39-7.45 (m, 2H), 8.37 (s,
1H), 8.51-8.57 (m, 3H).
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ESIMS mie: 312 ([M+H]", CisHiFN:0,)
Step d:

3-Fluoro-4,2':3" 4" -terpyriding-5',6'-diarmine
Obtained (0.183 g, 94% of yield) from 3—ﬂu-:-ro-5'-nitm-4,2':3‘,4"~1erp1.'ridih-é'vamine {0.215
g, 0.69 mmol) following the procedure described in Intermediata 1, step d. |
5 TH-NMR (CDCL3): 1.28 (s, AH), 7.00-7.05 (m, 3H), 7.37-7 43 {m, 1H), 8.27 (s,
1H), B.40-8 48 {m, 3H), ’
ESHMS mie: 282 (IM+H]", CisHi2FNe)

_Intermediate 6:

3-Chloro-4,2":3", 4" terpyridine-5' 6'-diamine
Step a: '

3" -Chlero-5-nitro-2,4'-bipyridin-6-amine _
Following the same procedurs as in Interhediate 1 {step a), but using 4-(4.4,5,5-
tetramethyl-1 ,3,21diuxabnrnlan-z-yJ}-S-chIorcpyridine, 6-chlore-3-nitropyridin-2-amine was
transformed inta the tite compound as a white solid (2.14 g, 99%}.
5 H NMR [CDCly): 7.15 (d, 1H), 7.52 {d, 1H), 8.55 {d, 1H), .62 (d, 1H), B.73 (s,

1H). . '

ESI/MS mie: 251 ([M+H]", CiuHCINLC:)
Step b:

3-Brnmo-3'—chIloro~5-n1tro~2,4‘~bipyridin-ﬁ-amin& _
Fallowing the same procedure as in Intermediate 1 {step b) F-chloro-S-nitro-2,4'-bipyridin-
G-amina aﬁbrded the title compound as a brownish solig (2.04 g, 93%). _

5 'H NMR (CDCH): 7.25 {d, 1H), 8.84 {d, 1H), 8.73 {5, 1H}, 8.74 (d}, iH}.

ESUMS mfe: 328,330 ([M}', [M+2]", C1HBrCIN,O;), '
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Stepc:

3-Chloro-5’-nitro-4,2':3',4"-terpyridin-6’-amine
Fellowing the same procedure as in Intermediate 1 (Step a), but using 4-(4,4,5,5-
letramethyl-i .3,2-dioxaborolan-2-yl)pyridine, 3-bromo-3'-chloro-5-nitro-2,4'-bipyridin-6-
amine was converted to the title compound as yellowish solid (0.84 g, 85%).
5 'H NMR (CDCl,): 7.03 (broad d, 2H), 7.25 (d, 1H), 8.51 (broad d, 2H), 8.55 (d,

1H), 8.57 (s, 1H), 8.59 (s, 1H). :

ESIMS m/e: 328 ([M+H}", C1sH16CINsO,).
Step d:

. 3-Chloro-4,2":3" 4" -terpyridine-5',6'-diamine

Fallowing the same procedure as in Intermediate 1 (step d), 3-ch1oro-5'-nitro-4,2':3'.4"-
terpyridin-6"-amine gave the title compound as white solid (0.78 g, >99%).
5 'H NMR {DMSO): 5.14 (broad s, 2H), 5.94 (broad s, 2H), 6.83 (s, 1H), 6.95
{broad d, 2H), 7.32 (d, 1H), 8.33 (broad d, 2H), 8.42 (d, 1H), 8.46 (s, 1H).
ESIIMS m/e: 298 {{M+H]", C,sH.2CINs). ‘

Intermediate 7:
3".Chloro-4,2":3",4"-terpyridine-5',6'-diamine
Step a:

i

2,3'-Dichloro-5-nitro-3,4'-bipyridin-6-amine
Obtained (0.118 g, 41% of yield) from 8-chloro-5-iodo-3-nitropyrigin-2-amine (0.3 g, 1
mmo!) and 3-chloro-4-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-yi)-pyridine (0.311 g, 1.3
mmol) following the procedure described in Intermediate 3, step a.

 ESIMS mie: 285 ([M+H]", C1gHeCLN.O2)

31
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Step b:

3"-Chloro-5"-nitro-4,2":3',4"-terpyridin-6'-amine

" Obtained (0.130 g, 99% of yield) from 2,3"-dichloro-5-nitro-3,4"-bipyridin-6-amine (0.120 g,

0.42 mmol) and 4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridine (0 130 g, 063
mmol) following the procedure descnbed in Intermediate 1, step a.
8 'H-NMR (CDCl,): 1.24 (s, 2H), 7.12-7.23 (m, 3H), 7.40-7.64 (m, 1H), 8.48-8.57
(M, 2H), 8.61 (s, 1H).
ESIMS mie: 328 ((M+H]’, C,sH,¢CIN:O;)
Stepc: ' '

3"-Chloro-4,2':3',4"-terpyridine-5',6'-diamine

. Obtained {0.082 g, 62% of yield) from 3"-chloro-5™-nitro-4,2".3',4"-terpyridin-6"-amine

{0.145 g, 0.443 mmol) following the procedure described in Intermediate 4, step d.
ESI/MS m/e: 298 ((M+H]’, CysH,;CINs)

Intermediate 8:

3-Chloro-3"-fluoro-4,2'":3',4"-terpyridine-5',6'-diamine
Obtained as a white solid {24%) from 3-brome-3'-chloro-5-nitro-2,4'-bipyridin-6-amine
{Intermediate 6-step b} and 3-fluoro-4-(tributylstannyl)pyridine, followir.\g'.the same
procedure as in Intermediate (Step c).

ESIMS m/e: 316 ({M+H]", CysH,,CIFNs).

Intermediate 9:

[ NC



10

15

20

25

WO 20077039297 ’ PCT/EP2006/109620
32

3,3"-Dichloro-4,2":3',4"-terpyridine-5',6'-diamine
Step a:

3,3"-Dichloro-5'-nitro-4,2":3',4"-terpyridin-6'-amine A
Obtained (0.034 g, 10% of yield) from 6-chloro—S-iodo-S-Hitropyridin-2-amine (0.3g,1
mmol) and 3-chloro-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridine (0.311 g, 1.3
mmol) following the procedure described in Intermediate 1, step a.

ESI/MS m/e: 362 ([M+H]", CisHaClaN;O,)
Step b '

3,3"-Dichloro-4,2":3' 4"-terpyridine-5',6'-diamine

Obtained {0.029 g, 72% of yield) from 3,3"-dichloro-5'-nitro-4,2":3',4"-terpyridin-&'-amine

(0.045 g, 0.123 mmol) foliowing the procedure described in Intermediate 4, step d.
ESIUMS mie: 332 ([M+H]", CysH11CloNs)

Intermediate 10:
2+{1,3-Oxazol-2-yl)-3,4'-bipyridine-5,6-diamine

Step a:
2.
| ~ Mo
cl N’?

§-Chloro-2-methoxy-3-nitropyridine ‘

Methanol (3.3 g, 103 mmo!) in xylene (100 mL) was added dropwise to a stirred
suspension of sodium hydridé (60% in mineral oil, 2.72 g, 113 mmol) in xylene (300 mL)
at 0 °C under an argon atmosphere. After 20 minutes, 2,6-dichloro-3-nitropyridine (20.0 g,
103 mmo!) in xylene (300 mL) was added dropwise then the reaction was warmed to
ambient temperature and stirred overnight. Water (200 mL) was then added and the two

phases' were separated. The organic layer was washed with water and brine, dried

)
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{MgSQ,) and ev'aporated. The residue was purified by flash chromatography (10:1
hexanes/ethy! acetate) to give the title compound (15.3 g, 78%) as a white solid.
5 'H-NMR (CDCl3): 4.10 (s, 3H), 7.05 (3, 1H), 8.28 (d, 1H).

Step b:

2-Methoxy-3-nitro-6-(1,3-oxazol-2-yl)pyridine
An oven-dried resealable Schlenk tube was charged with 6-chloro-2-methoxy-3-

" nitropyridine (0.50 g, 2.6 mmol}, 2-tributylstannanyloxazole (1.20 g, 3.4 mmol) and 1,4-

dioxane (10 mL) and then subjected to several cycles of evacuation-backfilling with argon.
Tetrakis(triphenylphosphine}palladium (0.18 g, 0.16 mmol) was then added and, after
three new cycles of evacuation-backfilling with argon, the Schlenk tube was sealed and
the mixture was stirred and heated in an oil bath to 110 °C. After stirring overnight, water
and ethyl acetate were added and the organic layer was washed with water, dried
{MgSO,) and evaporated. The residue was purified by flash chromatography (2:1
hexaneélethyl acetate) to give the title compound (0.38 g, 67%) as a yellow solid.

& 'H-NMR (CDC;). 4.24 (s, 3H), 7.38 (s, 1H), 7.84 (d, 1H), 7.87 (s, 1H), 8.40 (d,

1H). . _

ESI/MS m/e: 222 ([M+H]+, CgH;N3O,)

Stepc:

3-Nilro-6§( 1,3-oxazol-2-yl)pyridin-2-amine
A suspension of 2-methoxy-3-nitro-6-(1,3-oxazol-2-yl)pyridine (0.187 g, 0.85 mmaol) in
aqueous ammonia (32%, 5 mL) was heated in a sealed tube to 100 °C with stirring. After
2.5 hours the mixture was cooled and the precipitate was filtered and washed with water
and then dried in vacuo to give the title compound (0.134 g, 77%) as a yellow solid,
& 'H-NMR (DMSO-ds): 7.41 (d, 1H), 7.53 (s, 1H), 8.14 {s, 2H), 8.38 (s, 1H), 8.53
(d, 1H). '
ESUMS mie: 207 ([M+H)+, CgHsN.O5)
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Step d:

5-Bromo-3-nitro-6-(1,3-oxazol-2-yl)pyridin-2-amine
To a stirred solution of 3-nitro‘-'6-(1,3-oxazol-2-yl)pyridiri-2-am'|ne (0.127 g, 0.62 mmol) in
dimethylformamide (3 mL) at 0 °C was added N-bromosuccinimide (0.115 g, 0.65 mmol)
and the mixture was warmed to room temperature. After 3 days, further N-
bromosuccinimide (0.058 g, 0.33 mmol) was added and stirring was continued for 3 hours.
The solution was poured into water and the precipitate was filtered, washed with water
and dried to give the title compound (0.18 g, 70%) as a yellow solid.
& "H NMR (DMSO-dg): 7.56 (s, 1H), 8.19 (s, 2H), B.41 (s, 1H), 8.68 (s, 1H).
ESUMS m/e: 2851287 ((M+H]+, CzHsBrN,O3}

Step e:

N\
AW

5-Nitro-2-(1,3-oxazal-2-y!)-3,4'-bipyridin-6-amine

" An oven-dried resealable Schlenk tube was charged with 5-bromo-3-nitro-6-(1,3-oxazol-2-

yhpyridin-2-amine (0.141 g, 0.49 mmol), 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
ylpyridine (0.203 g, 0.99 mmol), dioxane {5 mL) and a 2M aqueocus sclution of cesium
carbonate (0.74 mL, 1.48 mmol). The Schlenk tube was subjected to three cycles of
evacuation-backfilling with argon, and 1,1-bis(diphenylphesphino)ferrocene-palladium(l)
dichloride dichloromethane complex [PdClLdppf.DCM] (0.024 g, 0.03 mmol) was added.
After three new cycles of evacuation-backfilling with argon, the Schlenk tube was sealed
and the mixture was stirred angd heated in an oil bath to 95 °C. After 20 hours, the mixture
was cooled and partitioned between 2M aqueous hydrochloric acid and ethyl acetate. The
aqueaus 'phase was filtered through Celite® and the pH was adjusted to 3-6 with solid
sodium hydroxide. The suspension was cooled in an ice bath and the ‘Precipitate was
fitered, washed with water and dried to give the title compound (0.080 g, 65%) as a
yellow solid. ]

5 'H-NMR (DMSO-dg): 7.24 (d, 2H), 7.33 (s, 1H), 8.24 (s, 1H), 8.29 (s, 2H), 8.43 (s,

1H), 8.52 (d, 2H).

AR
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ESI/MS mle: 284 ((M+H]+, C,;HsN503)

Step f:

2- (1 3-Oxazol-2-yl)-3,4'-bipyridine-5,6-diamine
A suspension of 5- nitro-2- (1.3-oxazol-2-yl)-3,4'-bipyridin-6-amine (0.089 g, 0.31 mmol)
ang palladium on carbon {10%, 20 mg) in ethanol (15 mL) was placed under a hydrogen
almasphere (balloon) and stirred at room temperature. After 3 hours, the mixture was
fitered through Celite® and the filtrate was evaporated. Trituration with diethyl sther gave
the title compound (0.077 g, 97%) as a pale orange solid.

8 'H-NMR (CDCl,): 6.87 (s, 1H), 7.13 (m, 3H), 7.49 (s, 1H), 8.56 (d, 2H).

ESUMS m/e: 254 ([M+H]*, C,3Hr,N5O) ‘

{ntermediate 11:

3'-Fluoro-2-{1,3-oxazol-2-yl)-3,4'-bipyridine-5,6-diamine

Step a:

6-Chloro-N,N-bis{4-methoxybenzyl)-3-nitropyridin-2-amine

A solution of N,N-bis{4-methoxybenzyl)amine (7.79 g, 30.3 mmol} and tricthylamine (2.89
g, 28.6 mmol) in chlgroform (20 mL)} was added dropwise over 20 minutes to a cold (ice-
bath), stirred solution of 2,6-dichtoro-3-nitropyridine (5.0 g, 26.0 mmal) in chloroform (25
mL). The mixture was warmed to room temperature and stirred ovemight. The solvent
was evaporated and the mixture was partitioned between ethyl acetate and water. The
organic layer was washed with brine, dried (MgSQ,) and evaporated to give an oil. The
mixture Qas taken up in dichloromethane (120 mL} and polymer-supported isocyanate
resin (1.6 mmol/g; 8.0 g) was added and the mixture was shaken at room temperature for
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2 days. The mixture was filtered and the filtrate was evéporated to give the title compound
{10.7 g, 100%} as a bright yellow ail,
& "H-NMR (CDCls): 3.78 (s, 6H), 4.51 (s, 4H), 6.68 (d, 2H), 6.80 (d, 4H). 8.23 (d,
4H), 8.02 (d, TH). | |
ESIVMS mfe: 414 ({M+H]+, C;H,CIN;O,)

Step b:

2~N,N-bls(4-'methoxybenz‘yI)~3-nitro-6-(1 ,3-oxazol-2-yl)pyridine
Obtained (79%) from 6-chloro-N N-bis{4-methaxybenzyl)-3-nitropyndin-2-amine and 2-
tributyistannényloxazoie, following the procedure described in Prepération 10, step b.
8 'H-NMR (CDCly): 3.79 (s, 6H), 4.80 (s, 4H), 6.80 (d, 4H), 7.10 (d, 4H), 7.34 (d,
1H), 7.55 (d, 1H), 7.82 (s, 1H), 8.20 (d, 1H).
ESHMS mle: 447 ([M+H]+, CzH5:N,O5)

Step c:
e
Br Moo
N l “
> N7 N
o /O
7

4-Bromo-2-N,N-bis{4-methoxybenzyl)-3-nitro-6-(1,3-oxazol-2-yl}pyridine
Oblained (52%) from 2-N,N-bis(4-methokybenzyl)-3'-nitro—6—(1 ,3-oxazol¥2-yl)pyridine and
N—bromosuc'cinimide, following the procedure described in Preparation 10, steb d.
5 "H-NMR (DMSO-d;): 3.69 (s, 6H), 4.59 (s, 4H), 6.83 (d, 4H), 7.12 (d, 4H), 7.58
(s, 1H), B.42 (s, 1H), 8.51 (s, 1H). ‘
ESIMS m/e: 525/527 ((M+H]+, Ca4H2BrN,Os)
Step d:
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2-N.N-bis(4-methosybenzyl)-4-(3-flucropyridin-4-yi)-3-nitro-6-(1,3-oxazol-2-
ylipyridina

An oven-dried resealable Schlenk tubge was charged with 4-Sromo-2-MN N-bis(d-
methaxybenzyl}-3-nitro-6-{1 3-oxazol-2-yl)pyridine (5.47 g, 104 mmol), 3-fluore-4-
(ributyistannylipyhdine (5,22 g, 13.5 mmal) and dimethylformamide (82 mL}. The Schienk
tube was subjected to three cycles of evacuation-backfiling with .afgon, and
bis{triphenyiphosphine}-paliadium i) chlgride (0.355 g, 0.52 mmal) and copper (1) iedide
{0.198 g, 1.04 mmol) were added After three new c;.x&les of euacuation-bacl;:ﬁlling with
argon, the Schienk tube was ssaled and the mixture was stired and heated to 160 °C in
an ail bath. After 20 hours, the mixture was cooled and the scivent evaporated. The

 residue was taken up in a mixture of methanal and ethyl acetate, filtered through a plug of

Celite® and evaporated. Purification by flash chromatography (6:1 hexanesfethyl acetate
to hexanesfethyl.acetate) provided the title compound {4.07 g, 72%) as a salid.
ESIMS m/e: 542 ((M+H)+, CogHaaFNOs)

Step &

3'-Fluoro-§-nitra-2-{1,3-0xazol-2-yl)-3,4-bipyridin-6-amine

A solution of 2.N 'N-bis{4-methoxybanzyl)-4-(3-flucropyridin-d-yl}-3-nitro-6-( 1, 3-axazol-2-
yipyriding {0.15 g, 0.37 mmal) in dichloromethane (2 mL) and trifluareacetic acid (2 mL} '
wag stirred at ambient tem peraturé overnight. The solvent was evapcr;ted and ther the
mixture was Heutralized with 4% agueous sodium hydrogen carbonate scluticn, The sclid
that farmed was extracted with ethyl acetate and the organic layar was washed with
water, bring, drigd (MgSO.) ahd évapnrated to give the title compound (0,11 g, 7%} as a

yellow solid:
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& "H-NMR (COCly): 7.21 (s, 1H), 7.30 (m, 1H), 7.71 (s, 1H), 8.51 (m, 3H).
ESIMS mie: 302 ([M+H]+, C,3HsFNsO3)

Stép f:

3'-Fluoro-2-(1,3-0xazo0l-2-yl)-3,4"-bipyridine-5,6-diamine
Obtained (93%) from 3'-fluoro-5-nitro-2-(1,3-oxazol-2-yl)-3,4'-bipyridin-6-amine by
hydrogenation over palladium on carbon following the procedure described in Preparation
10, step f.
§ '"H-NMR:(DMSO-ds): 5.42 (s, 2H), 6.07 (s, 2H), 6.65 (s, 1H), 7.05 (s, 2H), 7.30
~{(m, 1H), 7.96 (s, 1H}, 8.39 (m, 2H).
ESIMS mie; 272 ([M+H]+, Cy3H10FNsO)

Intermediate 12 _
241,3-Oxazol-5-yl)-3,4'-bipyridine-5,6-diamine

Step a:

\>—S'f<

2-Triisopropylsilyloxazole

n-8uLi (1.6M in hexanes, 76 mL, 190 mmol) was added dropwise over 30 minutes to a
stirred solution of oxazole (12.0 g, 174 mmol) in diethyl ether (400 mL) at ~78 °C under
argon. The solution was allowed to stir for 60 minutes-at —78 °C and then triisopropylsilyl
triflate (46.3 mL, 172 mmol) was added dropwise over 30 minutes. The réac!ion mixture
was slowly warmed up to room temperature and stirred overnight. The mixture was
concentrated in vacuo and the residue was taken up in hexanes and filtered through a pad

. of silica gel eluting with 8:1 hexanes/ethy! acetate. Concentration gave the titte compound

(38.0 g, 93%) as a colourless oil.
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8 *H-NMR (COCL): 1.12 (d, 18H), 1.37 (m, 3H), 7.20 (m, 1H), 7.81 (d, 1H).

Step b:

5-Tributylstannanyl-2-triisopropylsilanyl-oxazole

a3 g

Bu,Sn

' tert-Buli (1.7M in n-pentane, 84 mL, 14.3 mmol) was added drobwise over
{approximately) 30 minutes to a stired solution of 2-triisopropylsilyloxazole (3g, 13 mmol)
in tetrahydrofuran (75 mL) at —78 °C under argon. The solution was allowed to stir for 20
10 minutes at —78 °C and ftributyltin chloride (5.2 mL, 19.5 mmol) was then. added over 20
minutes. The reaction mixture was warmed to room temperature and stimed for an
additional 16 hours. The reaction was diluted with ethyl acetate, washed with water and
the organic layer was dried (MgSO‘) and concentrated under reduced pressure. The
crude product was dissolved in n-pentane, filtered through Celite® and the solvent
15 evaporated to give‘the title compound in quantitative yield as a pale-yellow oily residue,

which was used without further purification in the next step.
§ "H-NMR (CDCl;): 1.12 (d, 18H), 1.38 (m, 3H), 1.42 (d, 9H), 1.52-1.95 (m, 18H)

7.22 (s, 1H).

20 Stepc:

=
g
Si\'/
3-Nitro-6-(2-triisopropylsilanyl-1,3-oxazol-5-yl)pyridin-2-amine
Obtained (80%) from 6-bromo-3-nitropyridin-2-amine and  S-tributylstannanyl-2-
triisopropylsilanyloxazols, following the procedure described in Preparation 10, step b.
25 5 'H-NMR (CDCl): 1.17 (d, 18H), 1.43 (m, 3H), 7.11 (d, 1H), 7.85 (s, 1H), B.48 (d,

1H).
- ESIIMS m/e: 363 ([M+H)+, C,7H25N,0,Si)

Step c: (alternative method)
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e
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3-Nitro-6-(2-triisopropy!silanyl-1,3-oxazol-5-yl)pyridin-2-amine
Obtained (67%) from  B-chloro-3-nitropyridin-2-amine  and  S-tributylstannanyl-2-
triisopropylsilanyloxazole, following the procedure described in Preparation 10, step b.

5
Step d:
Bre_ E‘.O-
IN, .

Ay
<7
S-Bromo-3-nitro-6-(2-triisopropylsilanyl-1,3-oxazol-5-yl)pyridin-2-amine
Obtained (88%) from 3-nitro-6-(2-triisopropylsilanyl-1,3-oxazol-5-yl)pyridin-2-amine and N-
10 bromosuccinimide, following the procedure described in Preparation 10, step d.
3 "H-NMR (CDCl3): 1.17 (d, 18H), 1.45 (m, 3H), 8.15 (s, 1H), 8.68 (s, 1H).
ESUMS mie: 441/443 ([M+H+, C1yH2BrN,0,Si)

Step e:

15
5-Nitro-2-(1,3-0xazol-5-yl)-3,4"-bipyridin-6-amine
Obtained (74%) from 5-bromo-é-nitrc-s-(2-triisopropylsi!any|-1 3-oxazol-5-yl}pyridin-2-
amine and 4-(4.4,5.5-tetramethyl-1,3,2-dioxaborolan-é-yl)pyn‘dine following the procedure
described in Preparation 10, step e.
20 5 "H-NMR (CDCl;): 7.15 (s, 1H), 7.38 (d, 2H), 8.20 (s, 1H), 8.32 (s, 1H), 8.45 (s,
1H), 8.62 (d, 2H).
ESIMS mie: 284 ([M+H]+, C1sHsNsOs)

Step f:

41
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2-{1,3-Oxazol-5-yl}-3,4'-bipyridine-5 6-diamine .
Obtained (82%) fram §-nitro-2-{1,3-oxazal-5-yl)-3.4"-bigyridin-6-amine by hydrogenation
over palladium on carbon following the procedure described in Preparation 10, step 1.
5 "H-NMR (OMSO-de): 5:26 (s, 2H), 5.94 (s, 2H), B.67 (s, 1H), B.79 (s, 1H), 7.16 {d,
2H), 812 {s, 1H), .52 {m, 2H},
ESUMS mie: 254 {[M+H]+, CraHhNs0)

Intermediate 13
3-Fluoro-2-(1,3-oxazol-5-y1}-3,4'-bipyridine-5,6-diaming

Step a:

3'-Flucra-5-pitro-2-[1,3-oxazol-5-y}-3,4'-bipyridin-6-amine
Obtained (18%) from 5=bromo—3-nitm-6-{2-trﬁsopropylsilanyl-1,3—oxazul—5‘y!)pyrjdin-2-
amine and 3fluoro-4-{ributylstannyt}pyridine following the procedure described in
Freparation 11, step 4. . o
5 'H-NMR (CDCLY: 7.30 {m, 1H), 7.28 (s, 1H), 7.81 (s, 1H), 8 40 (s, TH), 8 52 (m,
2H). _
ESIMS mye: 302 (M+H]P, Ci:HFNGO3)

Step b

o~ =
NN
R

¥-Fluoro-2-(1,3-0xazol-5-yl]-3,4"-bipyridine-5,6-diamine

=
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Obtained (88%) from 3'-fluoro-5-nitro-2-(1,3-0xazol-5-yl)-3,4'-bipyridin-8-amine by

hydrogenation over palladium on carbon following the procedure described in Preparation

10, step f.

ESI/MS m/e: 272 ((M+H]+, C13HcFNsO)

Intermediate 14
Step a;

3",5"-difluoro-5'-nitro-3,2':3' 4"-terpyridin-6"-amine
A mixture of 3-bromo-5-nitro-2,3"-bipyridin-6-amine (Intermediate 1, step b, 1 g, 3.39
mmol), 3.5-difluoro-4-tributyistannanylpyridine (1.5 g, 3.71 mmol), bis(iriphenylphasphinag)
palladium (I1) chloride (0.24 g, 0.34 mmol) and copper () iodide (0.13 g, 0.68 mmol) in
dioxane (15 mlL) was heated at 150 °C for 6 hours in Biotage Initialor Microwave
Synthesizer. A
The mixture was filtered through Celite® and the filter cake was washed with dioxane.
The solvent was evaporated and the crude residue was purified by silica gel flash
chromatography (95:5 dichloromethane/methanol) to give the tite compound (1.07 g,
95%) as a yellow solid.

ESI/MS m/e: 330 ((M+H]", C1sHgF2NsQ2).

Step b:

3",5"-difluoro-3,2':3',4"-terpyridine-5',6'-diamine
A suspension of 3",5"-difluoro-5"nitro-3,2":3" 4"-terpyridin-6'-amine (0.2 g, 0.608 mmol)
and 10% palladium on carbon (0.04 g) in a mixture of THF/ ethano! 40:60 (B mL) was
stirred under hydrogen atmosphere at 2.76 bar. After 12h, the mixture was filtered through
Celite® and the ﬁl!er cake was washed with ethanol and THF. The combined filtrate and
washings were evaporated to give the title compound as a solid (0.180 g, 99%).

ESIMS mie: 300 ([M+H]", CysH1iFaNs). '

S
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EXAMPLES

Example 1

6-{3-Fluoropyridin-d-yl)-5-pyridin-3-yl-1,3-dihydro-2H-imidazo[4,5-b] pyridin-2-one
Toa snlutlon of 3"-fluore-3,2".3' 4"-terpyridine-5' 8'-diamine (Intermedlate 1, 158 mg, 0.56
mmoel) in THF (5 mL) Et:N {156 ul, 1.12 mmolj and carbnnyldumldazo!e {182 mg, 1.12
mmol) wefe added sequentially. The reaction mixture was heated to reflux for 4 h and
then the solvent was remeved under reduced pressure, Flash chromatngraphy of the
resulting crude oil (THRCL/EtOH/agq NH; 60:8:1 to 4008:1) followed by reverse phase -
chromatagraphy (0% CH;CN in HO to 25% CHE.CN in HzD}) gave the title compeound as a
white solid {29 mg, 17%).
5 "H-NMR (DMSO-d:): 7.27 (dd, 1H), 7.33 (s, 1H), 7.44 {dd, 1H), 7.50 (dt, 1H),
33? d, 1H} 842 (m, 3H}, 11.18 (s, 1H), 11.70 (5, 1H},
ESIMS mie: 308 ([(M+H]", CiaH6FNsO).

Examgple 2
Step a:

N-{€'-amino-3"-fluoro-3,2':3' 4" -terpyridin-5'-yljcyclopropanecarbaxamide

To a solution of 3"-flucro-3,2-3 4"- terpyridine-5' 6-diamine {Intermediate 1, 0.2 g, 0.71

mmol} in pyridine (2 mL), 0.074 mL {D.78 mmpol) of cycloprnpancylcarbonyl ch!onde were
added. The mixiure was neated at 80°C for 4h and the solvent was evapnrated The crude
mixture was extracted between ethyl acetate and water, the organic layer was diied
(MgSOQ,) and evaporated. The residue was purified by silica gel flash chromatography
{90:10 dié:htﬂmmethanelmethanolj to give the title compound (0.202 g, 82% of yield).
ESHMS m/fe: 350 (M+H]", CisHisFN:)
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Step b:

- 2-Cyclopropyl-6-(3-fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridine

A solution of N-(6'-amino-3"-ﬂuoro-3,2‘:3',4"-terpyridin-5'-yl)cyclo'pAropanecarboxamide 0.2

~9, 0.58 mmol) in acetic acid (2.5 mL) was heated in a sealed tube at 130°C for 16h. The

solvent was evaporated and water (1 mL) was added and the solution was neutralised
with 4% sodium bicarbonate aqueous solution and extracted with ethyl acetate. The
organic layer was washed with brine, dried (MgSQ,) and evaporated. The residue was
purified by silica gel flash chrdmatography (100:8:1 dichIoromethénelmemanollNHg) to
give the title compound (0.024g, 12% of yield)..

ESUMS m/e: 332 (IM+H]", CigH 1 FNs)

Example 3 and Exampfe 4

Z-Cyclohexyl-G-(3-ﬂuoropyridin~4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b]byridine and 6-
{3-fluoropyridin-4-yl)-2.methyl-5-pyridin-3-yl-3H-imidazo[4,5-b}pyridine

The same procedure as in Example 2, but using cyclohexénecarbonyl chloride was
followed. Final purification of the residue by flash chromatography (CH,CL/PrOH 98:2 to
65:35) afforded 2-cyclohexyl-6-(3-fluoropyridin4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-
b]pyridine (Example 3) as a yellowish solid (134 mg, 51%): § 'H-NMR (CDC!,): 1.28-1.66
(m, 4H), 1.71-1.98 (m, 4H), 2.15 (broad d, 2H), 7.36 (ddd, 1H), 7.52 {dd, 1H), 7.82 (dt,
1H), 8.01 (s, 1H), 8.36 (d, 1H), 8.42 (dd, 1H), 8.46 (dd, 1H), 8.51 (broad d, 1H), ESI/MS
mie: 374 (IM+H]', CzHxFNs), and 6-(3-ﬂuoropy_ridin-4-y|)-2-methylf5-pyridin-3-yl-3H-
imidazo[4,5-b)pyridine (Example 4) as a white sofid (90 mg, 42%) & 'H-NMR (CDCly):
2.69 (s, 3H), 7.36 {ddd, 1H), 7.52 (dd, 1H), 7.82 (dt, 1H), 8.02 (s, 1H), 8.36 (d, 1H), 8.41
(dd, 1H), 8.46 (dd, 1H), 8.50 (broad d, 1H). ESI/MS mle: 306 (IM+H]", CyH12FNs).

Example 5
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' 2-(4-Fluorophenyl)-ﬁ-{:-ﬂuoropyrldin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridine
3"-Fluoro-3,2":3' 4"-terpyridine-5' 6'-diamine (Intermediate 1, 158 mg, 0.56 mmol), 4-
fluorobenzoyl chioride (73.0 uL, 0.62 mmol) and pyridine (ca. 4 mL) were placed in a

5 sealed tube. The solution was initially heated at 140 °C for 48 h and afterwards, at 160 °C
for another 48 h. Then, the reaction mixture was cooled to roam temperature, the pyridine
was removed in vacuo, and the crude oil was purified by flash column chromatography
(CH.,CI/EtOH, 95:5) affording the title compound as a white solid (141 mg, 65%).

3 'H-NMR (DMSO-ds): 6.89 (t, 1H), 7.06 (t, 2H), 7.26 (dd, 1H), 7.56 (dt, 1H), 7.77
10 (dd, 1H), 7.82 (s, 1H), 7.96 (dd, 2H), 8.14 (dd, 1H), 8.18 (broad d, 1H), 8.25 {broad

s, TH).

ESUMS mie: 386 ([M+H]", CyH1sF Ns).

Example 6
15 Step a:

N-(S'-Amino'-li"-ﬂuoru-3,2':3',4"-terpyridin-5'-yl}-4-methoxybeﬁzamide

To a solution of 3;'-fluoro-3.2':3',4"Ater;5yridine-5‘,6'-diamine (Intermediate 1, 0.1 g, 0.36

mmol) in pyridine (2 mL), 4-methoxybenzoyl chloride (0.066 g, 0.39 mmo1)'was-added.
20 The mixture was stired at rcom temperature overnight and the solvent was evaporated.

Dichloromethane (1.6 mL) and tris-{2-aminoethyll}amine polystyrene (0.180 g, 0.72 mmol)

were added and the mixture was stirred at room temperature for 1h. The resin was

filtrated and washed twice with dichloromethane. The filtrates were combined and the

solvent was evaporated to give the title compound (0.172 g) which was used in the next
25 step without further purification.

ESIUMS mie: 416 ([M+H]", Cz3H1sFNsOy)

Step b:
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6-(3-Fluoropyridin-4-yl)-2-(4-methoxyphenyi)-5-pyridin-3-yl-3H-imidazo[4,5-
b]pyridine
Obtained {0.039 g, 28% of yield) from N-(6'-amino-3"-fluoro-3,2".3',4"-terpyridin-5'-yl)-4-
methoxybenzamide following the procedure described in Example 2, step b.
& 'H-NMR (CDCl,): 3 93 (s, 3H), 7.09-7.14 (d, 2H), 7.08-7.36 (m, 4H), 7. 48-7.52 (s,
1H), 8.09 (s, 1H), 8.21-8.25 (d, 2H), 8.42-8.48 {m, 1H), 8.54-8.62 (m, 1H), 9.42-
9.46 (m, 1H). |
ESI/MS m/e: 398 ((M+H]", Cx3H.6FN50)

. Example 7

N-{4-[6<3-Fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo{4,5-b] pyridin-2-yl]phenyl}-
N,N-dimethylamine )
Obtained (0.020 g, 14% of yield) fram 3"-flucro-3,2":3',4"-terpyridine-5' 6'-diamine
(Intermediate 1, 0.1 g, 0.356 mmol) and 4-(dimethylamino)benzoyl chiaride (0.072 g,
0.391 mmol) following the procedure described iq Example 6.
& 'H-NMR (CDCly): 3.10 (s, 6H), 6.81-6.85 (d, 2H), 7.21-7.30 (m, 4H), 7.62-7 66
(m, 1H), 7.99 (s, 1H), 8.04-8.09 (d, 2H), 8.37-8.42 (m, 1H}, 8.53-8.55 (m, 1H),
B.65-8.70 (m, 1H).
ESI/MS m/e: 411 ([M+H]", C24HsFNg)

Example 8

6-(3-FIuoropyri(;ind%-yl)-z—(4-tert-butylphenyI)-5-pyridln-3-y|—3H-imidazo[4.5-
blpyridine
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Obtained " (0.050 g, 33% of yield) from 3"-fluoro-3,2":3 4"-terpyridine-5'6"-diamine
(Intermediate 1, 0.1 g, 0.356 mmol) and 4-tert-butylbenzoyl chloride (0.072 mL, 0.391
mmol) following the procedure described in Example 6.
5 'H-NMR (CDCly): 1.41 (s, 9H), 7.16-7.37 (m, 2H), 7.46-7.50 (m, 2H), 7.61-7.65
(d, 2H), 8.15 (s, 1H), 8.24-8.28 (d, 2H), 8.43-8.49 (m, 2H), 8.66-8.68 (m, 1H), 9.54
(bs, 1H)."
ESIMS mle: 424 ((M+H]', CosHzoF Ns)

Example 9

6-(3-Fluoropyridin-4-yi}-5-pyridin-3-yl-2-[4-(triflucromethyl)phenyl]-3H-imidazo{4,5-
b]pyridine '
Faollowing the same procedure as in Example 2, but using 4-(triﬂhorornethyl)benzoyl
chloride, the title compound was obtained as a white solid (172 mg, 57%).
3 '"H-NMR (CDCl;): 7.21 (dd, 1H), 7.39 (t, 1H), 7.46 (broad d, 1H), 7.89 (d. 2H),
8.19 (s, 1H), 8.47 (d, 2H), 8.52 (broad s, 2H), 8.67 (broad d, 1H), 8.68 (s 1H), 9.80
{broad s, 1H).
ESI/MS m/e: 436 ([M+H]", CayHy3F [Ns).

Example 10 -

Methyl 4-[6-{3-fluoropyridin-4-yl)-5-pyridin-3-y1-3H-imidazo[4,5-b]pyridin-2-
yllbenzoate ‘
Obtained (0.047 g, 31% of yield) from 3"-fluoro-3,2":3' 4"-terpyridine-5'6'-diamine
(Intermediate 1, 0.1 g, 0.356 mmol) and methyl 4-(chlorocarbonyl)benzoate (0.078 g,
0.391 mmol) following the procedure described in Example 6. -
& "H-NMR (DMSO-dg): 3.90 (s, 3H), 7.30-7.37 (m, 2H), 7.55-7.60 (m, 2H), 7.68-
7.74 (m, 2H), 8.14-8.24 (m, 3H), 8.40-8.51 (m, 4H).
ESIIMS m/e: 426 ([M+H]’, CzaH1eFNsO3) ‘
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_ Example 11

4-6-(3-Fluorepyridin-d-yl)-5-pyridin-3-yl-3H-imidazol4,5-8]) pyridin-2-yl) benzeic acid

To a solution of methyl 4-[6-{3-fluoropyridin-d-y!)-5-pyridin-3-y|-3H-imidazo}4, 5-Blpyridin-2-
yllbenzoate (Example 10, G.041 g, 0.087 mmol) in a mixture of THF/gthanal 1:1 (1.2 mL),
2N sedium hydrexide aquecus- solution (0.1 mL) was added.. The mixture was heated at

- BO°C for 3h and then neutralised with 2N hydrogen chigride aqueous solution. The salvent

was evaparated and tha crude mixture was purified by silica gsl flash chromatography
(78:10:10:2 dichlorometnane/ethanoliethyl acetatefacetic acid) to give the ile compound
(0.0713g. 31% of yield). '

5 'H-NMR (DMS0-dg): 7.31-7.37 {m, 2H}, 7.55-7.60 (m, 2H), ?;EE-?.?*-I {m, 2H},

8.08-8.13 (m, 1H), 8.21 (s, 1H), 8.30-8.35 (d, 2H}, 8.47-8.51 {m, 3H).

ESIMS mie; 412 {M+H]", CasHyaFNsO2)

Exampla 2

8-(3-Fluoropyridin-4-yl}-5-pyridin-3-yl-2-pyridin-4-y|-3H-imidaro{4,5-b]pyridine
Obtained (0070 g 53% of yisld) from 3"-fluoro-3,2":3 4"-terpyridine-5' &'-diamine
{Intermediate 1,- 0.1 g, 0.256 mmeol) and isénicotinoyl chlorida (0.070 g, 3.381 mmol)
fullowing the prnn:.ed‘ure_ described in Example . '

& 'H-NNMR (CDClg): 7.24-7.34 {m, 3H), 7.65-7.69 (rm, 1H}, 8.12-8.20 (m, 3H), 8.3B-

8.44 {m, 2H), 8 53-8.55 {m, 1H), 8.68-8.70 {m, 1H), B.78-B.82 {m, ZH]

ESI/MS m/a; 368 {{M+H]", Gz HisFNg}

Example 13
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2-(2,3-Dihydro-1,4-benzodioxin-6-yl}-6-{3-fluoropyridin-4-y1}-5-pyridin-3-y|-3H-

imitazo[4,5-b]pyridine

Oblained {(0.027 g, 18% of vield) from 3"fluarc-3 23 4"-terpyridine-5" &-diamine
(Intermediate 1, 01 g 0356 mmol) and 2,3~dihydm—1._4-'banzociioxine—ﬁ-carbuny]

“chloride (0.078 g, 0.391 mmal) following the procedure described in Example B.

5 'H-NMR {CDCly): 4.37 (s, 4H), 7.05-7.34 (m, 4H), 7.36-7.43 (d, 1H), 7.82-7.87
(m. 2H), 8 10 {s, 11}, 8.42-8.49 (m, 2H), 8.66-8.68 (m, 1H), 9.64 (s, 1H).
ESIMS mie: 426 {(M+H]", CaHisFNsO3)

Examgle 14

' Step a:

N—[E'-Aminn-S"-ﬂuuro-3,2':3'.4"-tarpyridin-ﬁ'-yl]-:i-ﬁunro4-meﬂ1ylbaﬁiamide

Tao a sclution of 3"-ﬂuor0—3,2':3',4"-terp‘gr'tdine—5',8‘~diar‘nine (intermediate 1, 0.2 g 071
mmot) in pyridine (2 mL}, 0.071 mL {0.¥8 mmol) of 3-fluorc—4-methylbenzayl chionde were
added. The mixture was heated at 40°C for 4h and the scolvent was evaporated, The cruds
mixture was extracted between ethyl acetate and water, the organic layer was dried

[MgS0,} and evaporated to give the fille compound {0.295 g, B8% of yield) which was

used in the next step without furher purification,
ESI/MS mie: 418 {[M+H] CHH.;FEN;.D)
Step b: ’

GV
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B-{3-Fluoropyridin-4-yi)-2-[3-lucro-4-{trifluaramethyliphenyi]-5-pyridin-3-yl-3H-

" imidazo[4,5-5] pyridine

Obigined {0.043 g, 15% of yield) from N-(8'-aiming-3"-fluoro-3,2".3" 4" Herpyridin-&'-y)-3-
fliaro-<4-methylbenzamide folquing the procedure described in Example 2, step b.
8 'H-NMR (CDOCly): 7.19-7.24 {m, 2H), 7.38-7.46 (m, 2H), 7.83-7.91 {t, 1H), 8.21 (s,
1M}, B.22-8.29 (m, 2H), 8.45 (s, 1H), 8.52-8.55 (d, 1H}, 8.69-B.71 (d,_1H), 8.535 (s,
1H}).
ESI/MS mfe: 454 ((M+H]", CazHy Fels)

Example 15

2+{2,4-DIchlaro-5-flucrophanyl}-8-13-fluarepyridin-d-yI}-5-pyridin-3-yl-3H-
imidazo[4,5-5]pyridine

. Obtained (0.075 g, 47% of viald) 'fll"l:ll‘l‘l 3“-fluor0-3,2‘:3‘,4"-terpyridine-5‘,$‘diam'lne

(Intermediate 1, 0.1 g, 0.358 mmal). and 2 4-dichloro-5-flucrobenzoyl ehloride (0.070 d,
0.391 mmol) following the pracedure descibed in Example 8. '
ESIMS mie: 454 ((M+H]", CzHq CLFzN5)

Example 16

2-(4-F luordhanzyl}-B-(a-fluoropyridIn-4-§l)—5-pyridin-3-yl-3H-imidazo[4,5-b]pyridine
Obtained (0035 g, 25% of yield} fram 3"-fluore-3,2".8" 4"-terpyndine-5' &'-diamine
{Intermediate 1, 0.1 g, 0.255 mmol} and {4-lucrophenyljacetyl chloride {0.054 mL, 0.391
mmai) following the procedure described in Example 6.

3 'H-NMR (GDClj: 4.33 (s, 2H), 7.01-7.08 [m, 2H), 7.25-7.38 (m, 4H}, 7.55-7.59

(d, 1H), 8.02 ¢s, 1H), 8.365-8.42 {m, 3H), 5.46-8.48 (d, 1H), 8.70 (s, TH}.

ESIMS mie: 400 ((M+H], GasHaeF2Ns)
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Example 17

2-[144-Chlorophenyl)-1-methylethyl}-6-{3-fluaropyridin-4-y}-S- pyridin 3-yl-3H-
imidazo[4,5-b}pyridine
Obtained (0.040 g, 48% of yield) from 3'-fluoro-3,273' 4"-terpytidine-5'.6"-diamine
{Intermediate 1, 0.1 g, 0.356 mmol) and 2-{4-ch'lomphenyl}|-2-méthylpropénoyl,chlaride
{0.14 g. 0.651 mmol) following the procedurs described in Example 6.
8 'H-NMR {CDCLy): 1.61 (s, BH), 7.00-7.06 {m, 2H), 7.26-7.38 {m, 4H}, 8.08-8.14
fm, 3H), B.42-8.44 (m, 1H), 8.45-8.48 {d, 2H}, 9.30C (s, 1H).
ESUMS mie: 444 ((M+H]', CzeH,CIFNS)

Example 18

(3,5- Diﬂuurbphenyl}[ﬁ-{a-ﬂunropyridin-ll—}.rl)-G-pyridin-E-yl-:!-H-imidazn[4,5-b]pyridin-
Z-yllmethanuna
To a salution of 3"-fluore-3,2"3" 4" -terpyridine-5',6'- dﬁamme {(Intermediata 1, 0.1 g, 0.78
mmel) in pyriding {2 mL), 0.071 mL (078 mmol} of 3,5-diflucrobenzoyl chloride were
added. The mixture was stirsd at room temperzture for 16h and the sclvent was
evaporated. The c¢rude mixture was purified by flash chromatography (955
dichloromethane/msthanol) to give the title compound (0.015g, 10% of yield).

5 'H-NMR (CDCL): 8.86-7.08 (m, 1H), 7.22-7.36 {m, 3H), 7.75 (s, 1H), 7.B2-7.87

(m, 1H), 8.18-8.24 [m, 2H), 8.45-8.47 {m, 2H), §.56-8.58 {m, 2H).

ESIMS mie: 432 {[MHH]", Cz3HsF N0}

Example 45
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N-{4-Chlorocphenyl)-8-{3-flusropyridin-4-y1)-5-pyridin-3-y1-3 H-imidazo [4.5-F]pyridin-2-
amine ' '

. Ta a soldtion of 3*-fluore-3,2:3',4"terpyridine-5' &'-diaming (Intermediate 1, 0.050 g,

0.179 mmﬂl}.and 1-ghlore-4-isothiccyanatobenzene (3.045 g, 0.267 mmol) in ethanol (1
mlL}, '1,3-diisopmpylcarbodiimide (0.042 mL, D.287 'mmoljl was added. The mixture was
heated at 50°C for 2h, After cooling at raom temperature, the solid ‘precipitated was
filtered off to give the litle campound (0.035 g, 47% of vield),
5 "H-NMR (MeCDY; 7.34-7.38 {m, 3H), 7.44-7.48 (dd, 1H), 7.67-7.70 tm. 2H), 7.73
(s, 1H), ¥.77-7.84 [m, 1H}), 8.34-8 48 (m, SH). ,
ESIMS m/e: 497 ((M+H]", CozHy CIFNs)

' Example 20

2-(4-Fluocraphenyl)-5-pyridin-3-y1-6-pyridin-4-yl-3H-imIdazo[4,5-b]pyridine
A sealed tube containing 3,2':3' 4" 4erpyridine-5' 6'-diamine {Intermadiate 2, 148 mg, 0.56
mmal}, ft-‘ﬂu::rbbenzéldehyde (57.0 uL, 0.53 mmol) and diaxane {3 mL) was filled with air
and heated to 100 *C for & days. Then, the solvent was remaoved and CH,CN (2 mL)
followed by Yh(OTf)a were added, and the reaction mixture was stirred for 4 days at room
temperature. Aﬁemards, the solvent was evaperated in vacuo and the residus was
purified by flash column chromatography (CH:CL/EtOH/aq NH; 100:8:1) to afford the title
compound as a white solid (27 mg, 13%). - '

5 "H-NWMR (CDCl5): 7.14-7.24 (m, 8H), 7.40-7.48 {m, 1H), B.12 (s, 1H), 8.32 (dd,

2H), 860 (d, 2H), 8.62 (s, 1H), 8.58 (broad s, 1H).

ESIMS m/e: 368 {M+H]', CopHiaFN3).

Example 21
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. &-(3-Chtorepyridin-d-yl)-5-pyridin-3-y|-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one

Following the same protocol as in Example 1, but using 3“-¢hloro-3 23 4"terpyridine-
5 G'-diamine (Intermediata 3), the title compound was oblained a5 a white salid {29 mg,
7%y o
& 'H-NMR (CDCh): 7.10-7.16 (m, 4H),.7.50 (dt, 1H), 7.80 (broad s, 1H), 8.44 (d,
1H}, B.49 {dd, 1H}, B.6 (s, 1H), 8.80 (d, 1H}. '

ESIMS mie: 324 ([M+HT": CrgHyoGINSG).

Example 22

5.6-Dipyridin-d-yl-1,3-dihydro-2M4-imidazo[4,5-b] pyridin-2-one ,
Obtained (0.012 g, 23% of yield) fram 4,2".3' 4"terpyridine-5' &'-diamine ({Intennediate &,
(.048 g, 0.18 mmoi) follawing the procedure described inExample 1.

ESIIMS mie: 290 ([M+H]", CigH; NsO)

Example 23

£ 43-Fluoropyridin-4-yl)-6-pyridin-d-yl-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one

Obtained {0.024 g, 15% of yietd) from 3-fluorc-4,2"3' 4" -terpyriding-5',6-diamine

(Intermediate 5, 0.173 g, 1.08 mmol} following the procedure described in Example 1,
ESHMS m/e. 308 ([MHH]", CaeH1oFNsQ)

Example 24
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5-(3-Chloropyridin-4-yl)-6-pyridin-4-yl-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one
Following the same protocol as in Example 1, but using 3-chloro-4,2":3' 4"-terpyridine-
5'.6'-diamine (Intermediate 6), the title compound was obtained as a white solid (74 mg,
65%). |

5 'H-NMR (DMSO-d): 7.11 (broad d, 2H), 7.35 (s, 1H), 7.41 (d, 1H), 8.41 (broad d,

2H), 8.47 (d, 1H), 8.54 (s, 1H), 11.24 (broad s, 1H), 11.69 (broad s, 1H).

ESI/MS mie: 324 ((M+H}", C.gH1cCIN5O). ' ‘

Example 25
N"|
SN N
D% F
o N R
N, =

(o
5-(3-ChIoropyridfn-4-y|)-2-[4-"uorOpheﬁyI)-6~pyridin-4-yl-3H-imidazo[4,5-b]pyridine
Foliowing the same protocol as in Example 5, but using 3-chloro-4,2":3' 4"-terpyridine-

5' 6'-diamine (Intermediate 6), the title compound was obtained as a white solid (68 mg,
34%).
5 "H-NMR (CDClLy): 7.15 (d, 2H), 7.23-7.32 (m, 3H), 8.14-8.25 (m, 2H), 8.21 (dd,
1H), 8.49 (m, 1H), 8.51 (d, 2H), 8.58 (s, 1H).
ESI/MS m/e: 402 ([M+H]", C,H3CIFNS).

Example 26

643-Chloropyridin-4-y!)-5-pyridin-4-yl-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one

Obtained (0'.021 g, 23% of yield) from 3"-chloro-4,2":3',4"-terpyridine-5',6'-diamine

{Intermediate 7, 0.082 g, 0.275 mmol} following the pracedure described in Example 1.
& "H-NMR (DMSO-dg). 7.13-7.16 (m, 2H), 7.26 (s, 1H), 7.41-7.43 (m, 1H), 8.41-
8.43 (m, 2H), 8.48-8.51 {m, 1H), 8.62 (s, 1H).
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ESIIMS m/e: 324 (JM+H]', C1sH1aCIN5O)

Example 27
Step a:

N-{6'-Amino-3"-chloro-4,2":3',4"-terpyridin-5'-yl)-4-fluorobenzamide
Obtained (0.335 g, 95% of yield) from 3"-chloro-4,2".3' 4"-terpyridine-5',6'-diamine
(Intermediate 7, 0.250 g, 0.84 mmol) and 4-fluorobenzoyl chloride (0.120 mL, 1.0t mmol)
foltowiﬁg the procedure described in Example 2, step a. The crude mixture was used in
the next step without further buriﬁcation.

ESIFMS mfe: 420 (IM+H}’, C2,H,sCIFN;O)
Step b: ‘

6-(3-Chloropyridin-4-yl)-2-{4-flucrophenyl)-5-pyridin-4-yi-3H-imidazo[4,5-b]pyridine
Obtained (0.098 g, 31% of yield) from N-(6'-amino-3"-chloro-4,2":3",4"-terpyridin-5'-yl)-4-
fluorcbenzamide (0.005 g, 0.8 mmol) followihg-the procedure described in Example 2,
step b, .
5 *H-NMR (DMSO-d;): 7.25-7.28 {m, 2H), 7.41-7-54 {m, 3H), 8.08 (s, 1H), 8.30;
8.37 (m, 2H), 8.46-8.49 (m, 2H}, 8.54-8.56 (d, 1H), 8.64 (s, 1H).

ESIIMS m/e: 402 ([M+H]", C5;H13CIFNy) '

Exampte 28

Cl .
5-(3-Chloropyridin-4-yl)-2-(4-fluoropheny!)-6{3-fluoropyridin-4.yl)-3H-imidazo[4,5-
blpyridine ‘
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Following the same protocol as in Example 2, but using 4-fluorobenzoylchloride and 3-
chloro-3"-fluoro-4,2":3' 4" -terpyridine-5',6'-diamine (Intermediate 8), the title compound
was obtained as a white solid (13 mg, 12%).

ESI/MS m/e: 420 ((M+H]", C2H2CIFNs).

" Example 29

$,6-Bis(3-chloropyridin-4-yl)-1,3-dihydro-2H-imldazo{4,5-b] pyridin-2-one

Obtained (0.026 g, 84% of yield) from 3,3"-dichioro-4,2":3' 4"-terpyridine-5",6'-diamine

(Intermediate 9, 0.029 g, 0.09 mmol) following the procedure described in Example 1.
ESIIMS m/e: 358 ([M+H]", C1gHsCl:NsO)

Example 30

5-(1,3-Oxazol-2-yl)-6-pyridin-4-yl-1,3-dihydro-2H-imidazo(4,5-b]pyridin-2-one
A solution of 2-(1,3-oxazol-2-yl)-3,4'-bipyridine-5, 6-diamine (Intermediate 10, 0.077g, 0.3
mmol), N,N-carbonyldiimidazole (0.148 g, 0.9 mmol) and triethylamine (91 mg, 0.9 mmol)
in N,N-dimethyiformamide (1 mL) was heated to 100 °C in a sealed tube. After 4 hours,
the mixture was cooled and concentrated in vacuo. Water was added to the residue and
the sofid that sepérated was washed with water énd dried to give the title compound
(0.038 g, 45%) as a white solid.

8 '"H-NMR (DMSO-dg):'7.21 (d, 2H), 7.29 (s, 1H), 8.08 (s, 1H), 8.51 (d, 2H), 11.39

(s, 1H), 11.78 (s, 1H). _

ESIMS mfe: 280 ([M+H]+, C1,HoNsO5)

Example 31

o5
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5-{1,3-Oxazol-2-yl)-6-pyridin-4-yl-3H-imidazo[4,5-b]pyridine
A mixture of 2-(1,3-oxazol-2-yl)-3,4'-bipyridine-5,6-diamine (Intermediate 10, 0.100 g, 0.39

mmol) and triethylorthoformate (0.117 g, 0.79 mmol) in glacial acetic acid (2 mL) was

heated in a sealed tube to 140 °C. After stirring for 2 hours, the mixture was cooled and
taken to pH 7 with 6N aqueous sodium hydroxide solution. Ethyl acetate was added to the
mixture and, after stirring for 30 minutes, the separated solid was filtered, washed with
diethyl ether and dried in vacuo to give the title compound (0.047 g, 49%) as an off-white
solid. ' .
& 'H-NMR (DMSO-ds): 7.20 (m, 3H), 8.06 (m, 2H), 8.50 (d, 2H), 8.60 (s, 1H).
ESYMS m/e: 264 ([M+H]+, Ci;HN;sO)

Example 32

6-(3-Fluoropyridin-4-yl)-5-(1,3-oxazol-2-yl)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-
one ‘

. Obtained (37%) from 3'-flucro-2-(1,3-oxazol-2-yl)-3,4'-bipyridine-5,6-diamine

(Intermediate 11) and N,N'carbonyldiimidazole following the procedure described for
preparation of example 30.

5 'H-NMR (DMSO-dg): 7.18 (s, 1H), 7.31 (s, 1H), 7.47 (dd, 1H), 8.12 (s, 1H), 8.49
(m, 2H), 11.36 (s, 1H), 11.85 (s, 1H).

ESIMS mfe: 298 ((M+H]+, CiHsFNO2)

Example 33

N\
Lo
6-(3-Fluoropyridin-4-yl)-5-(1,3-oxazol-2-yl)-3H-imidazo{4,5-b]pyridine
Obtained  (26%)  from  3-fluoro-2-(1,3-oxazol-2-y!)-3,4'-bipyridine-5,6-diamine
(Intermediate 11). and lriethylorthoformate following the procedure described for
preparation of example 31.

:

b
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5 'H-NMR (OMSO-ds): 7.21 (s, 1H), 7.53 (dd, 1H), 8.18 (m, 2H), 8.50 (m, 2H), 8.71
(s, 1H).

ESI/MS m/e: 282 ([M+H]+, C,,HsFN;sO)

Example 34

5-(1,3-Oxazol-5-yl)-6-pyridin-4-yl-1,3-dihydro-2H-imidazo[4,5-b) pyridin-2-one
Obtained (58%) from 2-(1,3-oxazol-5-y1)-3 4'-bipyridine-5,6-diamine (Intermediate 12)
and N,N'-carbonyldiimidazote following the procedure described for preparation of
example 30.

5 "H-NMR (DMSO-dg): 6.92 (s, 1H), 7.20 (s, 1H), 7.30 (d, 2H), 8.24 (s, 1H), 8.58

(d. 2H), 11.21 (s, 1H), 11.69 (s, 1H).

ESI/MS m/e: 278 ([M-H]+, C14HyNsO3)

Example 35

5-(1,3-0xazol-5-y1)-6-pyridin-4-yl-3H-imidazo[4,5-b]pyridine .
Obtained (66%) from 2-(1,3-0xazol-5-yl)-3,4'-bipyridine-5 6-diamine ({Intermediate 12)
and triethylorthoformate following the procedure desc:ibed far preparation of example 31.
3 'H-NMR (DMSO«&B): 7.00 (m, 1H), 7.36 {m, 2H), 8.00 {m, 11), 8.31 (s, 1H), 8.62
(m ,3H), 13.0 (s, TH). .
ESIMS mie: 264 ([M+H]+, C1:HsNsO)

Example 36

8-(3-FIuoropyridln-4-yl]-5-(1,'3-oxazol-5-yI)-3H-imidazo[4,5-b]pyridine '
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Obtained (25%) from 3'-fluoro-2-(1,3-oxazol-5-yl)- 3,4'-bipyridine-5,6-diamine
{Intermediate 13) and triethylorthoformate following the procedure described for
preparation of example 31. '

§ 'H-NMR (DMSO-dg): 7.17 (s, 1H), 7.58 (dd, 1H), 8.15 (s, 1H), 8.32 (s, 1H), 8.55

(dd, 1H), 8.65 (m, 2H).

ESI/MS m/e: 282 ([M+H]+, C,HafFN;O)

Example 37
Step a:

N-(6'-Amino-3"-luoro-3,2':3',4"-terpyridin-5'-yl)-3-fluoro-4-methylbenzamide

" To a solution of 3"-fluoro-3,2":3' 4" terpyridine-5',6"-diamine (intermediate 1, 0.1 g, 0.356
mmol) in pyridine (2 mL), 0.15 g (0.89 mmol) of 3-fluoro-4-methylbenzoy! chloride were-

added. The mixture was stired at rcom temperature overnight and the solvent was
evaporated. The crude mixture (0.33 g) was purified by silica gel flash chromatography
{955 dichloromethanelmethanol) to give the title compound (0.12 g, 81% of yield).

ESIMS mfe: 418 ({M+H]", Ca3H,:F2NsO)

Step b:

2-(3-Fluoro-4-methylphenyl)-6- 3-ﬂuoropyridin-4-yl)-s-pyiidin-3-yl-3H-imidazo[4.5-

- b]pyridine

A solution of N-(6'-amino-3"-flucro-3,2":3' 4"-terpyridin-5"-yl)-3-fluoro-4-methylbenzamide
(0.12 g, 0.288 mmo.1)‘in acetic acid (2 mL) was heated in a sealed tubeat 118°C for 16h.
The solvent was evaporated and 4% sodium bicarbonate aqueous solution’ was added
and extracted with ethyl acetate. The organic layer was dried and evaporated. The
residue was purified by silica gel flash chromatography (95:5 dichloromethanelmethanon
to give the title compound {0.03 g, 26% of yield).

[
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& "H-NMR (CDCl;): 2.41 (s, 3H), 7.17-7.50 {m, 4H), 7.96 (m, 1H), 8.01 (s, 1H), 8.14
(s, 1H), 8:43 (d, 1H), 8.49 (dd, 1H), 8.65 (dd, 1H), 8.57 (m, 1H).
ESI/MS mie: 400 ((M+H}", CasHqsF3Ny).

Example 38
Step a:

N-{6'-Amino-3"-fluoro-3,2':3' 4"-terpyridin-5'-yl}-3-fluorobenzamide
Obtained (0.180 g) from 3"-fluoro-3,2":3', 4" terpyridine-5',6'-diamine (Intermediate 1, 0.1
g, 0.356 mmol) and 3-fluorobenzoy!' chloride (0.048 mL, 0.392 mmol) following the
procedure described in Example 6, step a.

ESUMS m/e: 404 (IM+H]", C2:H:sF2NsO)

Step b:

2-(3-Fluorophenyl)-63-luoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo{4,5-b)pyridine
Obtained (0.035 g, 26% of yield) from N-(6'-amino-3"-fluoro-3,2":3' 4"-terpyridin-5"yl)-3-
fluorobenzamide following the procedure described in Example 37, step b.

5 'H-NMR (CDCla): 7.20 (m, 1H), 7.39 (m, 3H), 7.60 (td, 1H), 8.0 (m, 2H), 8.16 (s,

1H), 8.44 (s, 1H), 8,50 (d, 1H), 8.68 (dd, 1H), 9.73 (s, 1H).

ESIUMS mie: 386 ((M+H]", C2aH,aF2Ns).

Example 39

6-(3-Fluoropyrldln;4-yl)-2,5-dipyrldln-3-yl-3H-imldazo[4,5-b]pyridine
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Obtained (0.025 g, 24% of yiéld) from 3"-fluoro-3,2":3' 4"-terpyridine-5',6'-diamine

. {Intermediate 1, 0.1 g, 0.356 mmol) and nicotinoyl chloride hydrochloride (0.070 g, 0.382

mmol} foliowing the procedure described in Example 38.

8 'H-NMR (CDCl;): 7.21 (m, 1H), 7.41 (m, 2H), 7.59 (m, 1H), 8.20 (s, 1H), 8.45 (s,
1H), 8.52 (m, 1H), 8.69 (s, 1H), 8.72 (s, 1H), 8.82 (m, 1H), 9.61 {m, 1H), 9.82 (m,
1H). _ '
ESIMS m/e: 369 ([M+H)*, CasH,aFNg).

Example 40,
Step a:

N-(G'-Amino-a"-ﬂuoro-s,2':3',4"-terpyridin-5'-y|)pyrazine-z-ca]"boxamide

'A solution of pyrazine-2-carboxylic acid (0.114 g, 0.924 mmol), N-[3-

(dimethylamino)propyl}-N -ethylcarbodiimide hydrochloride (0.178 g, 0.924 ~mmol) and 1H-
1,2,3-benzotriazol-1-ol (0.096 g, 0.712 mmol} in DMF (6mL) was heated at 40°C for 15
minutes. Finally, 3“-fluore-3,2':3' 4"-terpyridine-5' 6'-diamine (Intermediate 1, 0.1 g, 0,356
mmol} in DMF (1 mL) was added and the mixture was stirred at room temperature
overnight. The crude mixture was extracted between ethy! acetate and water. The organic

. layer was washed with 4% sodium bicarbonate aqueous Solution and water, dried

(MgSQO.) and evaporated. The residue: was purified by silica gel flash chromatography
{90:10 dichloromethane/methanol) to give the titte compound (0.057 g, 41% of yield).
ESI/MS m/e: 388 ([M+H)*, CaoH1sFN;O). ‘

Step b:

" 6~(3-Fluoropyridin-4-yl)-2-pyrazin-2.yl-5-pyridin-3-yI-3H-imidazo[4,5-b]pyridine

Obtained (0.016 g, 28% of yield) from N-(6-amino-3"-fluoro-3,2":3' 4"-terpyridin-5'-

yl)pyrazine-2-carboxamide foilowing the procedure described in Example 37, step b,
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& 'H:NMR (CDCly); 7.20-7.35 (m, 3H), 7.57 (m, 1H), 8.22 (s, 1H), 8.43 (m, 1H),
8.48 (d, 1H), 8.72-8.77 (m, 3H), 9.24 (m, 1H), $.75 (d, 1H).
ESIMS mie: 370 ([M+H]", CaoHy2FNy).

"Example 41

-

N
l N
N :\<

l\
Z CN
N

= =
P

3-[6-(3-Fluoropyridin-4-yl)-5-pyridin-3-yi-3H.imidazo[4,5-b)pyridin-2-yl]benzonitrile
Obtained (0.11 g. 53% of yield) from 3"-fluoro-3,2":3' 4"-terpyridine-5',6'-diamine
(Intermedlate 1,0.15 g. 0.534 mmol) and 3-cyanobenzoyl chloride (0.133 g, 0.803 mmol)
following the procedure described in Example 38.

8 'H-NMR (CDCly); 7.22 {(m, 1H), 7.37-7.45 (m, 2H), 7.72-7.88 (m, 2H), 8.19 (s,

" 1H), 8.46 (d, 1H), 8.54 (d, 1H), 8.64 (d, 1H), 8.71 (m, 1H), 8.73 (m, 1H), 9.92 (m,
1H).
ESIMS m/e: 393 ([M+H]", Cz3H,sFNg).

Example 42

3.[643-Fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-5] pyridin-2-yl]benzoic acid
To a solution of 3-[6-(3-flucropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridin-2-
yljpenzonitrile (Example 41, 0.1 g, 0.255 mmol) in a mixture of THFAwater 1:2.5 {0.83
mL), 37 % hydrogen chloride agqueous solution (1.07 mL) was added. The mixlure was
heated at 70°C for 4 days. After cooling at room temperature, the solid precipitated was
filtered off to give the title compound (0.070 g, 67% of yield).

ESIMS m/e: 412 ([M+H]", CosH1FNsO).

Example 43
Step a:
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N-(6'-Amino-3"-fluoro-3,2':3',4"-terpyridin-5"-yl)pyrimidine-5-carboxamide

A solution of vpyrimidine-s-carboxylic acid (0.088 9. 0.709 mmol), N-[3-
{dimethylamino)propyl]-N-ethylcarbodiimide hydrochloride (0.136 g, 0.709 mmal} and 1H-
1,2,3-benzotriazol-1-0l {0.072 g, 0.534 mmcl) in DMF (4 mL) was heated at 40°C for 15
minutes. Finally, 3"-fluaro-3,2".3' 4"-terpyridine-5',6'-diamine (Intermediate 1, 0.15 g,
0.534 mmol) in DMF (4 mL) was added and the mixture was stirred at room temperature
overnight. The crude mixture was extracted between ethyl acetate and water. The organic
layer was washed with 4% sodium bicarbonate aqueous solution and water, dried
(MgSQ,) and evaporated. The residue (0.2 g) was qsed in the next step without further

- purification.

ESHMS m/e: 388 ([M+H]', CzoH1FN;0).

Step b:

6-(3-Fluoropyridin-4-yl}-5-pyridin-3-yl-2-pyrimidin-5-yl-3H-imidazo[4,5-b)pyridine
Obtained {0.024 g, 12% of yield) from N-(6'-amino-3"-fluaro-3,23' 4" -terpyridin-5'-

* yNpyrimidine-5-carboxamide following the procedure described in Example 37, step b.

ESIMS mie: 370 {(M+H]", CaoH12FNy).

Example 44

6-(3-Fluoropyridin-4-yi}-2-pyridin-2-y1-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridine
Obtained (0.006 g, 18% of yield) from 3"-fluoro-3,2":3 4"-terpyridine-5'.6"-diamine
(Intermediate 1, 0.1 g, 0.356 mmo!) and pyridine-2-carbonyl chloride (0.131 g, 0.926
mmoi) following the procedure described in Example 37. :
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ESI/MS mle: 369 ([M+H]', C2)HyoFNg). .

Example 45

Step a:
Z N
. )
¢l

N -(6'-Amino-3"-ﬂuoro-3,2‘:3',4"-terpyridin-5'-yl)-3-chlorbisonicotina'm‘ide
A solution of 3-chloroisonicotinic acid (0.075 g, 0.48 mmol), N-[(dimethylamino)(3H-
[1,2.3)triazolof4,5-b]pyridin-3-yloxy)methylene}-N-methylmethanaminium
hexafluorophosphate (0.178 g, 0.47 mmol) and N-ethyl-N-isopropylpropan-2-amine (0.15
mL, 0.86 mmol) in DMF (imL) was stimed 15 minutes. Finally, 3"-fluoro-3,2".3",4"-
terpyridine-5',6'-diamine {Intermediate 1, 0.11 g, 0.39 mmol) in DMF (2.9 mL) was added
and the mixture was stirred at room temperature 3.5 hours. The crude mixture was
extracted between ethyl acetate and water. The organic layer was washed with water and
brine, dried (MgSOj) and evaporated. The residue {0.195 g) was used in the next step
without further purification.

ESIIMS mie: 421 ({M+H]", CyH,CIFN;O).

Step b:

2-(3-Chloropyridln'-4-ylj-6-(3-ﬂuoropyridin-4-yl)-5-pyridin-3-yl-3H-imIdazo[4,5-
blpyridine ‘
Obtained (0.030 g, 16% of yield) from N-(6-amino-3"-fluorc-3,2"3' 4"-terpyridin-5'-yl)-3-
chloroisonicotinamide following the procedure described in Example 37, step b.
8 "H-NMR (CDCl3): 7.19 (dd, 1H), 7.31 (1, 1H), 7.57 (d, 1H), 8.25 (m, 2H), 8.42 (s,
1H), 8.47 (d, 1H), B.57 (dt, 1H), 8.73 (d, 1H), 8.82 (s, 1H), 9.11 (s, TH). .
ESIMS mie: 403 ([M+H]", CaH12CIFNG).
Example 46
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N-{G'-amino-3"-ﬂuof6-3.2':3',4“-terpiyrldin-S'-yl)-1 -methyl-1H-imidazote-5-
carboxamide | ' :
Obtained (0.040 g, 19% of 'yield) from 3'-fluoro-3,2".3',4"-terpyridine-5.,6'-diamine
(Intermediate 1, 0.15 g, 0.534 mmol) and 1-methyl-1H-imidazole-S-carboxylic acid (0.088
g, 0.694 mmol) following the procedure described in Example 41, step a.

ESI/MS m/e; 390 ((M+H]", CxHyeF N7 O).

Step b:

6-({3-Fluoropyridin-4-yl)-2-{1-methyl-1 H-imidazcl-5-yi)-5-pyridin-3-yl-3H-imidazo[4,5-
blpyridine
A solution of N-(6-amino-3"-fluoro-3,2":3,4"terpyridin-5"-yl)-1-methyl-1H-imidazole-5-
carboxamide (0.040 g, 0,103 mmol) in acetic acid (1 mL) was heated in a sealed tube at
118°C for 16h. The solvent was evaporated and 4% éodium bicarbonate aqueous solution
was added and extracted with ethyl acetate. The organic layer was dried and evaporated
to give the litle compound (0.022g, 58% of yield).

ESIUMS mie: 372 ([M+H]", CzoH14FN7).

Example 47
Step a:

6~{3-Fluoropyridin-4-yl)-5-pyridin-3-yl-1,3dihydro-2H-imidazo{4,5-b)pyridine-2.
thione

A solution of 3*-fluore-3,2":3' 4"-terpyriding-5' &'-diamine (Intermediate 1, 2 g, 7.11 mmol),
1,1"-thiocarbonyldiimidazote (2.54 g, 14.22 mmol) and triethylamine (2 n'_nL. 14,22 mmol) in

Y
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THF (30 mL) was heated at 80 °C in a sealed tube. After 6 hours, the mixiure was cooled
and the solid was fittrered, washed with NH,Cl aq. and water é_nd dried to give the title

~compound (2.03 g, B8%) as a white solid.

" 8 'H-NMR (DMSO-dg): 7.31 (dd, 1H), 7.49 (dd, 1H), 7.58 (s, 1H), 764 (dt, 1H),
8.39-8.48 (m, 4H).
ESI/MS m/e: 324 ((M+H]+, C,¢H1oFN;S).

Step b:

6-(3-Fluoropyridin-4-yl)-2-{methyithio)-5-pyridin-3-y|-3H-imidazo[4,5-b]pyridine
To a suspension of sodium hydride 60% (0.098 g, 2.45 mmols) in DMF (5 mL) a
suspension of 6-(3-ﬂuoropyridin-4-y|)-5-pyridin-3-y|—1,3-dihydro-2H—imidazo[4,S-b]pyridine-
2-thione (0.6 g, 1.86 mmols) in DMF (15 mL) was added dropwise, at 0 °C, under argon.
The solution was allowed to stir for 30 minutes at 0°C and then iodomethane (0.116 mL,
1.86 nimdl) in DMF (1mL) was added dropwise. The reaction mixture was warmed up to
roem temperature and stirred for 2.5 hours. The mixture was concentrated and purified by
silica gel flash chromatography (150:40:5 dichloromethane/methanol/ammonia) to give the
title compound (0.34 g, 54% of yield).

3 '"H-NMR (DMSO-dg): 2.74 (s, 3H), 7.308 (dd, 1H), 7:51 (1, 1H), 7.66 {(dt, 2H), 7.98

(s. 1H), 8.43-8.47 (m, 4H). .

ESIMS m/e: 338 ([M+H]+, Ci7H12FNsS).

Example 48
Step a:
F
N

N N.

S

N Jcooe:

. N . .

Ethyl 1-[6-(3-fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridin-2-y[]-1H-

pyrazole-d-carboxylate
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A solution of 6-(3-fluoropyridin-4-yl)-2-(methylthic)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridine
(Example 47, 0.1 g, 0.3 mmol), ethyl 1H-pyrazole-4-carboxylate (0.125 g, 0.88 mmol) and
potassium carbonate (0.164 mg, 1.18 mmo!) in DMF (2 mL) was heated-at 120°C in a
sealed tube. After 2 days, the éolvent was evaporated and the crude mixture was purified
by silica gel flash chromatography {100:8:1 dichloromethane/methanolammonia) to give
the title compound (0.034 g, 27% of yield). '

ESIMS m/e: 430 ((M+H]+, CxoH16FN;O;).

Step b:

1-[6-(3-Fluoropyridin-4-y1)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridin-2-yl]-1H-pyrazole-
4-carboxylic acid

To a solution of ethyl 1-[6-(3-fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridin-2-
yl]-1H-pyrazole-4-carboxylate (0.022 g, 0.05 mmal) in a mixture of THF/ethanol 1:1 (1
mL), 2N sodium hydroxide aqueous solution {(0.05 mL) was added. The mixture was
heated at 60°C for 2 hours and then neutralised with 2N hydrogén chloride aqueocus
solution. The solvent was evaporated and the crude mixt(rre was puriﬁéd by solid phase
extraction, SCX, it was washed with water and eluted with methanol/amonnia (9:1) to give
the title compound {0.007g, 28% of yield).

ESI/MS m/e: 402 (jM+H]", CxoH12FN;O;).

Example 49

6-(3-Fluoropyridin-4-yl)-2-(1-methyl-1 H-pyrazol-5-yl)-5-pyridin-3-yl-3H-imidazo[4,5-
blpyridine
Obtained (0.012 g, 24% of yield) from 3"-ﬂuoro—3,2':3',4";terpyridine—5‘,6'-diamine
(Intermediate 1, 0.2 g, .71 mmol}, N,N‘-dicycIohexytcarbodiimide (0.19 g, 0.92 mmal),
1H-1,2,3-benzotriazol-1-of (0.099 g, 0.73 mmal) and 1-methyl-1H-pyrazole-5-carboxytic
acid (0.116'g, 0.92 mmo!) follovn_ring the procedure described in Example 41,

ESI/MS m/e: 372 ([M+H]", CzoH1FN9).

I~
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- Example 50

6-{3-Fluoropyridin-4-yl)-2-{1-methyl-3-(trifluoromethyl)-1H-pyrazol-5-yi]-5-pyridin-3-
yl-3H-imidazo[4,5-b]pyridine’

Obtained (0.017 g, 24% of yeld) from 3"-fluoro-3,2":3' 4"-terpyridine-5',6'-diamine
(Intermediate 1, 0.085 g, 0.30 mmel), N N-dicyclchexylcarbodiimide (0.074 g, 0.36
mmol), 1H-1,2,3-benzotriazol-1-ol (0.042 g, 0.31 mmol) and 1-methyl-3-{trifluaromethyl)-

" 1H-pyrazole-5-carhoxylic acid (0.071 g, 0.36 mmol) following the procedure described in

Example 41.
) ‘H-NM? (DMSO-ds): 4.45 (s, 3H), 7.33 (dd, 1H), 7.55-7.59 (m, 2H), 7.71 (dt, 1H),
8.31 (s, 1H), 8.48-8.50 (m, 4H).
ESI/MS mfe: 440 ((M+H]", CayH1aFNy).

Example 51
Step a:

6-(3-luoropyridin-4-yl)-2-hydrazino-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridine
A sotution of 6-(3-ﬂuoropyridin-4-y|)‘-2-(melhylthio)-S-pyridin-3-yl-3H—imidazo[4,5-b]pyridine

‘ {Example 47, 0.05 g, 0.15 mmol) in hydrazine (0.5 mL) was heated in a sealed tube at

100°C for 30 hours. The solvent was evaporated and the residue {0.05 g) was used in the
next step without further purification.
ESIMS m/e; 322 ([M+H]+, CysH12FN7).

Step b:
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2-(3,5-Dimethyl-1H-pyrazol-1 -yl)-6-(3-fluoropyridin-4-y|)-5;pyridin-3-yl-3H-
imidazo[4,5-b]pyridine

A solution of 6-(3-fluoropyridin-4-yl)-2-hydrazino-S-pyridin-3-yl-3H-imidazo[4,5-b]pyridine

(0.05 g. 0.15 mmol), pentane-2,4-dione (0.016 mL, 0.16 mmcel) and hydrogen chloride
aqueous solution in ethanol (1 mL) was heated in a sealed tube at 80°C for 16 hours. The
acidic pH was neutralized and then the salvent was evaporated and the crude mixture
was purified by reverse phase chromatography (water/acetonitrile) to give the title
compound (0.015 g, 25% of yield).

ESI/MS m/e: 386 ([M+H)", C,yH sFN;).

Example 52

Step a:

N-{6'-Amino-3"-fluoro-3,2':3',4"-terpyridin-5'-yl)-1H-1,2,4-triazole-3-carboxamide
A solution of 1H-124-triazole-3-carboxylic acid (0.072 g, 0.64 mmol), N-
[(dimethylamino)(BH-[1;2.3]tn'azolo[4,5-b1pyridin-3-yloxy)methylene]-N- _
methylmethanaminium hexaflucrophosphate (0.243 g, 064 mmol) and N-ethyl-N-
isopropylprdpan-z-aminé (0.205 mL, 1.17 mmol) in DMF (1.5 'mL) was stirred for 15
minutes under argon. Finally, 3"-fluoro-3,2".3' 4"-terpyridine-5',6'-diamine (Intermediate 1,
0.15 g, 0.53 mmol) in DMF (3 mL) was added and the mixiure was stirred at room
temperature for 20 hours, The solvent was evaporated and the crude mix@ure was purified
by silica gel flash chromatography (90:10 dichloromethane/methanol) to give the titie
compound (0.070 g, 35% of yield).

ESI/MS mie: 377 ([M+H]+, CgH1sFN;O).

Step b:
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6-(3-Fluoropyridin4-yl)-5-pyridin-3-yl-2{4H-1,2,4-triazol-3-yl)-3H-imidazo[4,5-
b)pyridine )
A solution of N~(6'-amino-3"-ﬂuoro~3,2'73'.4”-terpyridin-5‘-yi)-1 H-1,2 4-triazole-3-
carboxamide (0.070. g, 0.19 mmol) in acetic acid (2.5 mL) was heated in a sealed tube at
120°C for 18h. The solvent was evaporated and the residue was suspended in ethyl
acetate and 4% sodium bicarbonate aqueous solution. The solid formed was filtrered and
dried in vacuo to give the title compound (0.039g, 58% of yieid). _

& "H-NMR (DMSO-dg): 7.33 (m, 1H), 7.56 (m 1H), 7.69 (m, 1H) 8.13 {m, 1H), 8.47

(m, 4H), 8.68 (m, 1H).

ESI/MS m/e: 359 (IM+H]*, CygHy FNg).

Example 53
Step a:

6-(3-Fluoropyridin<4-yl)-2-(methylisulfonyl}-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridine
To  a solution of 6-(3-flucropyridin-4-yl)-2-(methyithio)-5-pyridin-3-yl-3H-imidazo{4,5-
blpyridine (Example 47, 0098 g, 0.285 ;nmol)'in DCM (6 mL) was added 3-
chlorobenzehecarbdperoxoic acid (0.128 g, 77% purity, 0.570 mmol) at 0°C, The reaction
mixture was warmed up to room temperature and stirred for 16 h, The mixture was
concentrated and purified by. reverse phase chromatography (water/acetonitrile} to give
the title compound (0.040 g, 38% of yield).
ESIMS m/e: 370 ((M+H]+, Cy7H2FN5O,S).

Step b:
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6-(3-Fluoropyridin-4-yl)-2-morpholin-4-yl-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridine
A solution of 6-(3-fluoropyridin-4-yl)-2-(methylsulfonyl)-S-pyridin-3-yl-3H-imidazo{4,5-
blpyridine (0.025 g, 0.068 mmol), morpholine (0.024 ml, 0.268 mmol) in dioxane (0.5 mL)
was heated in a sealed tube at 120°C overnight. The solvent was evaporated and the
residue was purified by silica gel flash éhromatography {95:5 dichloromethane/methanol)
to give the titte compound (0.011g, 44% of yield).-

ESUMS m/e: 377 ([M+H]", CzHizFNgO).

Example 54

6-(3-Fluoropyridin-4-yl}-2-piperidin-1-yl-5-pyridin-3-yl-3H-imidazo[4,5-b) pyridine
A solution of 6-{3-fluoropyridin-4-yl)-2-(methylthio)-5-pyridin-3-yl-34-imidazo(4,5-b]pyridine
{Example 47, 0.05 g, 0.15 mmol), piperidine (0.052 mL, 0.45 mmol) and acetic acid in
xytene (1 ml) was heated at 120°C in a sealed tube. After 2 days, the solvent was
evaporated and the crude mixture was purified by silica gel flash chromatography (95:5
dichioromethane/methanol) to'give the titie compound (0.03 g, 54% of yield).

ESUMS m/e: 430 ((M+H]+, CzH,sFNa).

Example 55

6-(3-FIuoropyridin-d-yl)-2-(4-methylplperazln-1-yl)—ﬂs-pyridin-3-yl-3H-imidazo[4,5-
blpyridine
Obtained (0.045 g, 55% of yield) from 6-(3-fluoropyridin-4-yi)-2-(methylthio)-5-pyridin-3-yl-
3H-imidazo(4,5-bjpyridine (Example 47, 0.1 g, 0.3 mmol) and 1-methylpiperazine (0.117
mL, 1.05 mmol) following the‘procedure described in Example 57.

ESIMS mie: 390 ([M+H]", C21H20FNy).

Example 56
Step a:
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Ethyl [6-(3-fluoropyridin-4-y!)-5-pyridin-3-yI-3H-imidazo[4,5-b]pyridin-2-y[Jcarbamate
Obtained (0.175 g, 87% of yield) from 3"-fluoro-3,2':3' 4"-terpyridine-5'6'-diamine
(Intermediate 1, 0.15 g, 0.534mmol) and ethyl isothiocyanatidocarbonate (0.094 mL, 0.8
5 mmol) following the procedure described in Example 19 (reaction time:20 h).
5 'H-NMR (CDCI,): 1.37 (1, 3H), 4.37 (q, 2H), 7.23 (m, 2H5, 7.70 (d, 1H), 7.81 (s,
1H), 8.39 (m, 2H), 8.51 (d, 1H), 8.57 (m, 1H).
ESI/MS m/e; 379 ((M+HI", Cgti1sFNs0;).

10 Step b:

6-({3-Fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b)pyridin-2-amine
A solution of ethyl [6-(3-fluoropyridin4-yl)-5-pyridin-3-yl-3f-imidazc[4,5-b]pyridin-2-
yllcarbamate (0.175 g, 0.46 rhmol), potassium hydroxide (0.17 g, 3.01 mmol) in propan-2-
15 ol (2 mL) was heated at 110°C for 24h. The solvent was evaporated and the crude mixture
(0.38 g) was purified by reverée‘ phase chromatography (water/acetonitrile) to give the title
compound (0.08 g, .57% of yield).
5 'H-NMR (DMSO-ds): 6.98 (s, 1H), 7.26 (dd, 1H), 7.42 (fn, 2H), 7.62 (dt, 1H),
8.36-8.41 (m, 3H), |
20 ESIMS mie: 307 ((M+H]", CisHyyFNg).

Example 57

6-(3-Fluoropyridin-4-yl)-S-pyridin-3-yI-2-[3-(triﬂuororhethyl)benzyl]-3H-imidazo[4,5-
25 b)pyridine ‘
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Obtained (0.026 g, 42% of yield) from 3"-fluoro-3,2"3' 4"-terpyridine-5'6'-diamine
(Intermediate 1, 0.1 g, 0.356 mmol) and {3-{trifluoromethyl)phenyl]acetyl chloride (0.075
g. 0.337 mmol) following the procedure described in Example 37.

8 'H-NMR (CDCl,): 4.47 (s, 2H), 7.04-7.11 (m, 1H), 7.25-7.60 (m, 6H), 7.66 (s.

1H), 8.04 (s, 1H), 8.26 (d, 1H), 8.40 (m, 1H), 8.46 (d, 1H), 9.31 (5, 1H).

ESVMS m/e: 450 ([M+H]", CzH sFNs).

Example 58

6-(3-Fluoropyridin-4-yl)-2-(2-phenylethyl)-s-pyridin-3-yl-3H-imidazo[4.5-b]pyridiﬁe

" Obtained (0.060 g, 4S% of yield) from 3"-fluoro-3,2":3',4"-terpyridine-5',6'-diamine

(Intermediate 1, 0.1 g, 0.356 mmol) and 3-phenylpropanoyl chloride (0.080 mL, 0.534
mmo}) following ihe procedure described in Example 37.
& 'H-NMR (CDCIa)"3 24 (m, 4H), 7.11 (dd, 1H), 7.20-7.33 (m, 6H), 7.46 (d, 1H),
8.04 (s, 1H), 8.40 (d, 1H), 8.45 (d, 1H), 8.49 (dd, 1H), 9.23 (s, 1H) 12.76 (s, 1H).
ESIMS m/e: 396 ((M+H]", CzH,sFNs).

Example 59

6-{3-Fluoropyridin-4-yi)- S-pyrldm-s-yl -2+(2- pyndm-3-y|ethyl) 3H-imidazo[4,5-
blpyridine
Obtained. (0.02 g, 59% of yield) from 3"-ﬂuoro-3,2':3‘,4"-terpyridine-5‘.6‘—diaminé
(Intermediate 1, 0.1 g, 0.356 mmol} and 3—pyridin-3—ylpropénoic acid (0.070 g, 0.463
mmol) foliowing the procedure described in Example 41.
5 '"H-NMR (CDCI;)' 3.29 (s, 4H), 7.23 (m, 3H), 7.61 (d, 2H), B.0O (s, 1H) 8.37 (g,
1H), 8.40 (d, 1H), 8.45 (m, 1H), 8.52 (d, 1H), 8.54 (d, IH) 8.65 (d, 1H).
ESI/MS m/e: 397 ((M+H]", CzH.7FNe).

Example 60

>
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2-[1-(4-ChIorophenyl)ethyl]-s-(:!-ﬂubropyridin-4-yl)-5-pyrldin-3-yi-3H-imidazo[4,5-
blpyridine
Cbtained (0.035 g, 52% of yield) from 3"-fluoro-3,2".3' 4"-terpyridine-5',6"-diamine
(Intermediate 1, 0.15 g, 0.534 mmol) and 2-{4-chlorophenyl)propancic acid (0.128 g,
0.694 mmol) following the procedure described in Example 41.
8 'H-NMR (CDCly): 1.91 (d, 3H), 4.51 (g, 1H), 7.08 (m, 1H), 7.30 {m, 5H), 7.39 (m,
1H), 8.07 (s, 1H), 8.28 (dd, 1H), 8.41 (d, 1H), 8.47 (d, 1H), 9.24 (d, 1H), 12.58 (s,
1H).
ESIYMS m/e: 430 ([M+H]", C2H,;CIFNs).

Example 61
Stepa:

4-[2-(6'-Amino-3"-ﬂuoro-f3,2';3',4“]lerpyridin-5'-ylcarbampyl)-ethyl]-benzoic acid
tert-butyl ester-
Obtained (0.135 ';:1,‘ 49% of yield) from . 3"-fluero-3,2".3' 4"-terpyridine-5',6'-diamine
(Intermediate 1, 0.15 g, 0.534 mmol) and 3-{4-(tert-butoxycarbonyl)phenyllprépanoic acid
(0.174 g, 0.694 mmol) following the procedure described in Example 41, step a.

ESI/MS m/e: 514 ([M+H]", C23H2eFNsO3).

Step b:

4-{2- [6-(3 -Fluoro-pyridin-4-y!)-5-pyridin-3-y{-3H- Im:dazo[A 5-b]pyridm-2 y!]-ethyi}

benzoic acid

<7
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A solution of 4-[2-(6'-Amino-3"-fluoro-{3,2';3' 4" ]terpyridin-5'-ylcarbamoyl)-ethyl]-benzoic

acid tert-buty! ester (0.135 g, 0.263 mmol) in acetic acid (2 mL) was heated in a sealed

tube at 118°C for 16h. The solvent was evaporated and ethyl acetate was added. The

solid formed was filtrered and washed with-4% sodium bicarbonate aqueous solution,

water and dried to give the title compound (0.08g, 69% of yield). '
ESUMS m/e: 440 ([M+H]", CasH1sFNsO3).

Example 62

6-(3-FIuoropyridin-4-yl)-N,S-dipyridin-3-y|-3H-imidazo[4,5-b]py;idin-2-amine

To a sclution of 3"-ﬂuoro-3,2’53',4"-terpyridine-5'.6'-diamine (Intermediate 1, 0.1 g, 0.356
mmoa!} and 3-isothiocyanatopyridine (0.06 mL.' 0.534 mma!) in ethanol (2 mL), 1,3-
diisopropylcarbodiimide (0.083 mL, 0.534 mmel) was added. The mixture was heated at
50°C for 2h. After cooling at room temperature, the solvent was eva‘poraied. The crude
mixture was purified by silica gel flash chromatography (95:5 dichloromethane/methanof)
to give the title compound (0.045 g, 33% of yield).

ESI/MS m/e: 384 ([M+H]’, C21H,,FN7).

Example 63

N-{4-Fluorophenyl)-6-(3-fluoropyridin-4-yl)-§-pyridin-3-yl-3H-imidazo[4,5-b] pyridin-2-
amiﬁe '
Obtaired (0.048 g, 49% of yield) from 3"-ﬂuoro—3,2':3‘.4";terpyridine-5',6'-diamine
(Intermediate 1, 0.15 g, 0.534 mmol) and 1-flucro-4-isothiocyanatobenzene (0.082 g,
0.534 mmol) following the procedure described in Example 62.
5 '"H-NMR (DMSO-dg):-7.19 (1, 2H), 7.30 {dd, 1H), 7.47 (dd, 1H), 7.63-7.69 {m, 2H),
7.80-7.87 (m, 2H), 8.43 (m, 4H).
ESI/MS m/fe: 401 ([M+H)", CzH14FzNe).
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Example 64
Step a:

COOE!
4-[6-(3-Ftuoro-pyridin-4-yl)-5-pytidin-3-yl-3H-imidazo[4,5-b] pyridin-2-ylamino]-
benzoic acid ethy! ester

Obtained (0.120 g, 74% of yield) from 3"-fluoro-3,2":3' 4"-terpyridine-5',6'-diamine
(Intermediate 1 ,0.10 g, 0.356 mmol) and ethyl 4-isothiocyanatobenzoate (0.111 g, 0.534
mmol) following the procedure described in Example 62.

ESI/MS m/e: 455 ((M+H]", CasH1oF NeO,).

OH
4{[6-(3-Fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b] pyridin-2-
yllamino}benzoic acid
To a solution of 4-[6-(3-fluoro-pyridin-4-y1)-5-pyridin-3-yl-3H-imidazo|4,5-b}pyridin-2-
ylamino]-benzoic acid ethyl! ester (0.120 g, 0.264 mmol) in ethanol (3.5 mL), 2N sodium
hydroxide aqueous solution (0.53 mL) was added. The mixture was stirred at room
temperature overnight and then neutralised with 2N hydrogen chloride aqueous solution.
The solvent was evaporated and the crude mixture (0.18 g) was purified by reverse phase
chromatography (water/acetonitrile) to give the title compound (0.02g, 18% of yield).
ESI/MS m/e: 427 ([M+H]', CosH1sFNgO3).

Example 65
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G-(3,5-0iﬂuoropyridin-4-yl)-2-(4-ﬂuorophenyl]-5-'pyridin-3-yI-3H-imidazo[4,5-
blpyridine
Obtained (0.037 g.\ 20% of yield) from 3" 5"-diflucro-3,2":3',4"-terpyridine-5',6'-diamine

" (Intermediate 14, 0.10 g, 0.33 mmol) and 4-fluorobenzoyl chloride (0.059 mL, 0.5 mmol)

following the procedure described in Example 37.
ESI/MS mie: 404 ((M+H]", CoHyaF3N5).

Example 66
Step a:

Methyl 4-16-(3,5-difluoropyridin-4-yi)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridin-2-
yllbenzoate ' ) )
Obtained (0.050 g, 70% of yield) from 3"5"-difluoro-3,2'.3',4"-terpyridine-5',6'-diamine
{Intermediate 14, 0.10 g, 0.33 mmol) and 4-(melhoxycarbonyl)benzéic acid (0.078 g, 0.43
mmol) following the procedure described in Example 41.

ESIMS mle: 404 ((M+H]", CH :FsNq).

Step b:
N” l F
R R N
I3 ! \>——©—coon
o
» H
e
N

4-[643,5-Difluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridin-2-yl]benzoic
acid ‘

To a solution of methyl 4-[6-(3,5-difluoropyridin-4-yl}-5-pyridin-3-yl-3H-imidazo[4,5-
blpyridin-2-yllbenzoate (0.05 g, 0.11 mma!) in ethanol (1.1 mL), 2N sodium hydroxide
aqueous solution (0.11 mL) was added. The mixture was heated at 60°C for 5.5 h and
then neutralised with 2N hydrogen chloride aqueous sofution. The solvent was evaperated

~ and the crude mixture was suspended in water, the solid formed was filtrered and dried to

give the title compound {0.04 g, 76% of yield).
8 'H-NMR (MeQD): 7.41 (m, 1H), 7.86 (m, 1H), 8.22-8.33 (m, 5H), 8.42 (s, 2H),
8.50 (s, 1H), 8.57 (s, 1H).
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ESI/MS mie: 430 ([M+H]", CayH1aF,NsO,).

Example 67

6-(3,5-Difluoropyridin-4-yl)-5-pyridin-3-yl-1,3-dlhydro-2H-imidazo[4,5-b] pyridin-2-one
A solution of 3" 5"-difluoro-3,2.3' 4"-terpyridine-5',6'-diamine (Intermediate 14, 0.045 g,
0.15 mmol), N,N'-carbonyldiimidazole (0.1 g, 0.6 mmeo!) and triethylamine (0.084 mL, 0.6
mmol) in THF (1.5 mL) was heated at 80 °C in a sealed tube. After 72 hours, the mixture
was cooled and the solid was separated, washed with THF and dried to give the title
compound (0.029 g, 59% of yield).

8 'H-NMR (DMSO-ds): 7.30 (dd, 1H), 7.44 (s, 1H), 7.61 (@, 1H), 8.38 {d, 1H), 8.46

(dd, 1H), 8.50 (s, 2H).

ESIMS m/e: 326 ((M+H]+, CysHF,NsO).

COMPOSITION EXAMPLE 1
50,000 capsules, each containing 100 mg 5-(3-Fluoropyridin-4-yl)-6-pyridin-4-yl-1 ,3-

dihydro-2H-imidazo{4,5-b]pyridin-2-one (active ingredient), were prepared according to
the following formulation:

.| Active ingredient _ . } 5Kg
Lactose monohydrate 10 Kg
Colloidal silicon dioxide 0.1Kg
Corn starch , 1Kg
Magnesium stearate 0.2 Kg
Procedure
The above ingredients were sieved thraugh a 60 mesh sieve, and were loaded into a

suitable mixer and filled into 50,000 gelatine capsules.

m_
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COMPOQOSITION EXAMPLE 2

50,000 tablets, each containing 50 mg of 5-(3-Fluoropyridin-4-yi}-6-pyridin-4-yl-1,3-
dihydro-2H-imidazo[4,5-b]pyridin-2-one (active ingredient), were prepared from the

5 following formulation:;

Active ingredient . 2.5Kg
Microcrystalline cellulose 1.95 Kg'
Spray dried lactose 9.95 Kg
Carboxymethyi starch . 0.4 Kg
Sodium stearyl fumarate 0.1Kg|
Colloidal silicon dioxide 0.1Kg

Procedure

10 Al the powders were passed through a screen with an aperture of 0.6 mm, then mixed in
a suitable mixer for 20 minutes and compressed into 300 mg tablets using 9 mm disc and
flat bevelled punches. The disintegration time of the tablets was about 3 minutes.
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CLAIMS

B N
~
\ —
e
NN

A

1. A compound of formula ()

wherein:

- A represents a monocyclic nitragen-containing heteroary! group opticnally substituted by

one or more substituents independently selected from the group comprising halogen
atoms, C4alkyl, Cazcycloalkyl, Caycycloalkyl- Cyaalkyl, Ci4alkoxy, aryl-Cyalkoxy, C,.
«alkylthio, mono or di-C4alkylamino, triflucromethyl, hydroxy and cyanc groups;

B represents a monocyclic nitrogen-containing heteroaryl group optionally substituted by
one or more substituents independently selected from the group comprising halogen
atoms, C,4alkyl, Ca.7cycloalkyl.Acgcycloalkyl- C,.salkyl, C,4alkoxy, aryl-C,salkoxy, C,.
«akylthio, mono or di-C,_alkylamino, trifluoromethyl, hydroxy and cyano groups;

L represents a linking group selected from the group comprising direct bond, -(CRR"),-, -
NR-, -S-, -O- and -CO-; wherein n is an integer from O to 2;

G represent a group selected from the group comprising —-H, -OH, Cy; cycloalkyl; Ci
alkyl, aryl, heteroaryl and nitrogen-containing saturated heterocyclic rings, wherein the
aryl, heteroaryl and nitrogen-containing saturated heterocyclic groups are unsubstituted or
substituted by one or more groups selected from halogen atoms, C. alkyl, C,4 alkyithio,
C.« alkoxy, mono- or di-C,4 alkylamino, cyano, trifftuoromethyl, ~COCH and -CO-O-C,_,
alky! groups; ‘

R and R' are independently selected from hydrogen atoms and C,, alkyl groups.
and lhe pha‘rrh aceutically acceptable salts and N-oxides thereof,

2. A compound according to claim 1 wherein A represents an optionally-substituted

pyridine or an opticnally substituted oxazole group.
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3. A compound according to any preceding claim wherein the group A represents a
pyridine ring either unsubstituted or substituted with one halogen atom.,

4. A compound according to any preceding claim whe}ein B represents an optionally
substituted pyridine or pyrimidine group.

5. A compound accoerding to claim 4 wherein B represehts a pyridine group which is
unsubstituted or substituted by one or more halogjen atoms.

6. A compound according to any preceding claim wherein -L-G represents a moeity
selected from the group compris;ing of hydrogen atoms, hydroxyl groups, optionally
substituted phenyl, optionally substituted pyridyl, optionally substituted benzyl, optionally
substituted benzoyl, C.; cycloalkyl; C,.s alkyl, optionally substituted morpholino, optionally

" substituted piperidino and optionally substituted piperazine groups wherein optionally

substituted groups may carry from 0 to 2 substituents selected from the group consisting
of halogen atoms, Ci4alkyl, Cy..alkylthio, Cy.alkoxy, mono or di-C,_alkylamino, cyano, -
(COYOH, -{CO)O-C,qalkyl, triflucromethyl, piperidinylmethyl, pyridinylmethyi,

phenylamino and piperidinyiamino.
7. A compound according to claim 1 which is one of:

6-(3-Fluoropyridin-4-yl)-5-pyridin-3-yl-1 3-dihydro-2H-imidazo(4,5-b)pyridin-2-one
2-Cyclopropyl-6-(3-flucropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridine
2-Cyclohexyl-e-(3-ﬂuoropyridin-4-yI)-5-p9ridin-3-yl—3H—imidazo[4,5-b]pyridine
6-(3—Fluoropyridin-4-yl)-2-methyl-s-pyridin-3-yl-3H-imidazo[4.5-b]pyridine‘
2-{4-Fluorophenyl)-6-(3-flucropyridin-4-yl)-5-pyridin-3-yl-3H-imid azo[4.5-b]pyridine
6-(3-Flucropyridin-4-yl)-2-(4-methoxyphenyl)-5-pyridin-3-yl-3H-imidazo{4,5-b]pyridine
N-{4-[6-(3-fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridin-2-yl]phenyl}-N, N-

dimethylamine

6-(3-Fluoropyridin-4-yl)-2-(4-tert-butylphenyl)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridine
6-(3-Fluoropyridin-4-yl)-5-pyridin-3—y|—2-[4-(triﬂuoromethyl)ph_enyl}-3H-imidazo[4.5—
blpyridine

" Methyl 4-[6-(3—ﬂuoropyridin-4-yl)-5-pyridin-3-yl-3H-imida.zo[4,S-b]pyri‘din-z-yl]benzoate

4-[6-(3-FIuoropy‘ridin«i-yl)-5-pyridin-3-yl-3H-imidazo{4.5-b]pyridin-z-yllbenzoic; acid
6-(3-Fluoropyridin-4-yl)-5-pyridin-3-yl-2-pyridin-4-yl-3H-imidazo(4, S-blpyridine
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2-(2,3-Dihydro-1,4-benzodioxin-6-y)-6-(3-flucropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-
b]pyridine
6-(3-Fluoropyridin-4-yl)-2-[3-fluoro-4-(trifluoromethyl)phenyl)-5-pyridin-3-yl-3H-
imidazo{4,5-b]pyridine
2-(2,4-Dichloro-5-ﬂuorophenyl)-B-(3-ﬂuofopyridin-4ayl)-5-pyridin-3-yl-3H—imidazo[4,5-
bipyridine l )
2-(4-Fluorobenzy!)—ﬁ_-(a-ﬂuoropyrfdin-4-yl)-S-pyridin-3-yl-3H-imidazo[4,5—b]pyridine
2-[1-(4-Chloraphenyl)-1 -methylethyl]-6-(3-ﬂuoropyridin-4-yl)-5'-pyridin-3-yl-3H-imidazo[4,5-
blpyridine o ‘
(3,5-Difluorophenyl)[8-(3-flucropyridin-4-yl)-5-pyridin-3-yI-3H-imidazo[4, 5-b]pyridin-2-
yljmethanone C
N-(4-chlorophenyl)-8-(3-fluoropyridin-4-yi)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridin-2-amine
2-(4-Flucrophenyl}-5-pyridin-3-yl-6-pyndin-4-yl-3H-imidazo[4,5-b]pyridine
8-(3-Chloropyridin-4-yl)-5-pyridin-3-yl-1,3-dihydro-2H-imidazo[4,5-blpyridin-2-one
5,6-Dipyridin-4-yl-1 .&dihydro-ﬁH-imidazo[l!.5—b]p’yridin-2-one
5-(3-Fluoropyridin-4-yl}-6-pyridin4-yl-1,3-dihydro-2H-imidazo[4 5-bjpyridin-2-one
5-(3-Chloropyridin-é-yl)-s-pyridin-4-y|—1 ,3-dihydro-2H-imidazo[4.S—b]pyridin-é-one
5-(3-C'hIoropyridin-4-yl)-2-(4-ﬂuorophenyl)-s-pyridin-4.-yl-3H-imidazo[4,5-b]pyridine
6-(3-Chloropyridin-4-yl)-5-pyridin-d-y-1,3-dihydro-2H-imidazo[4,5-b)pyridin-2-one
8-(3-Chloropyridin-4-yl)-2-(4-flucrophenyl)-5-pyridin-4-yl-3H-imidazo{4,5-b]pyridine
5-(3-Chloropyridin-4-yl)-2-(4-flucrophenyl)-6-(3-fluoropyridin-4-yl)-3H-imidazo[4,5-
b]pyridine '
5.6-Bis(3-chloropyridin-4-yl)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one
5-(1,3-Oxazol-2-yl)-6-pyridin-4-yl-1 ,3-dihydro-2H-imidézo[4.S-b]pyridin—z-one
5-(1,3-Oxazol-2-yl)-6-pyridin-4-yl-3H-imidazo[4,5-b]pyridine
6-(3-Fluoropyridin-4-y1)-5-(1,3-o0xazol-2-yl)-1,3-dihydro-2H-imidazo[4,5-b]pyridin-2-one
6-(3-Fluoropyridin-4-yi)-5-(1,3-oxazol-2-yl)-3H-imidazo[4,5-bpyridine

5-(1 ,3-Oxazol-s-yl)-G-pyridin-A-yl-1 \3-dihydro-2H-imidazo[4,5-b]pyridin-2-one
5-(1,3-Oxazol-5-yl)-6-pyridin-4-yl-34-imidazo[4,5-b]pyridine
8-(3-Fluoropyridin-4-yl)-5-(1,3-oxazol-5-y!)-3H-imidazo[4,5-b]pyridine -
2-(3-Fluoro-4-methylphenyl)-6-(3-fluoropyridin-4-yl)-5-pyridin-3-yl-34-imidazo[4 5- '
blpyridine.
2-(3-Fluorophenyl)-6-(3-fluoropyridin-4-y1)-5-pyridin-3-yl-3H-imidazof4,5-b]pyridine
6-(3-Fiuoropyridin-4-yl)-2 5-dipyridin-3-yl-3H-imidazo[4,5-b]pyridine
6-(3-Fluoropyridin-4-yl)-2-pyrazin-2-yl-5-pyridin-3-yl-3H-imidazo|[4, 5-b]pyridine

<\
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3-[6-(3-Fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridin-2-yl}benzonitrile
3-{6-(3-Fluoropyridin-4-yl)-S-pyridin-3-yl-3H4-imidazo|4,5-b]pyridin-2-yl]benzoic acid;
6-(3-Fluoropyridin-4-yl)-5-pyridin-3-yI-2-pyrimidin-5-yl-3H-imidazo[4,5-b]pyridine
6-(3-Fluoropyridin—4-yl)-2~pyridin-2-yl-5-pyridin-3-yl-3H—imidazo[4.S-D]pyn'dine
2-(3—Ch|oropyridin-4-y!)-S-(3-ﬂuoropyridin—4-yl)-5-pyridin-3-yr-3H-imi8azo[4,5—b]pyridine
6-(3-Fluoropyridin-4'-yl)-2-(1-methyl-1H—imidazol-5-yl)-5-pyridin-3¥yl-3H-imidazo[4,5- ,

_blpyridine

6-(3-F Iuorohyridin-4-yi)-2~(methylthio)-S-pyridin-3—yl~3H—imidazo[4,5-b]pyridine
1-16-(3-Fluoropyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-blpyridin-2-yl}- 1 H-pyrazole-4-
carboxylic'acid v :
6-(3-Fluoropyridin-4-yl}-2-(1-methy!-1 H-pyrazoI-5-yI)-5-pyridjn-3-yl-3H—imidazo[4.5-
b]plyrid ine ‘ . » )
6-(3-Fluoropyridin-4-yl)-2-{1-methyl-3-(trifluoromethyl)-1H-pyrazol-5-yl]-5-pyridin-3-yl-3H-
imidazol4,5-blpyridine
2-(3,5-Dimethyl-1H-pyrazo!l-1-yl)-6-(3-fluoropyridin-4-y1)-5-pyridin-3-yl-3H-imidazo[4,5-
blpyridine

6-(3-Fluoropyridin-4-yl)-5-pyridin-3-yl-2-(4H-1,2 4-triazol-3-yl)-3H-imidazo[4,5-b]pyridine
6-(3-F Iuoropyridin-4-yl)-2-morpho!in-4-yl-5-pyridin-3-yl-3H-imidazo[@,s-b]pyridine
6-(3-Fluoropyridin-4-yi)-2-piperidin-1 -yl-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridine
6-(3-Fluoropyridin-4-yl}-2-(4-methylpiperazin-1 -yl)-S-pyridin-3-yl-3H-imidaio[4.5—b)pyridine
B-(3-Fluoropyridin-4-yl}-5-pyridin-3-yl-3H-imidazo(4,5-b]pyridin-2-amine
6-(3-Fluoropyridin-4-yl}-5-pyridin-3-yi-2-{3-(trifluoromethyl)benzyl}- 3H-imidazo[4,5-
b]pyridine :

6-(3-F! luoropyridin;4-y|)-2-(2-pheny!ethyl)-5—pyridin-3-yl-3H—imidazo[4,5-b]pyridine
6-(3-Fluoropyridin-4-yl}-5-pyridin-3-yl-2-(2-pyridin-3-ylethyl)-3H-imidazo[4,5-b]pyridine

. 2-[1-(4-Ch|orophenyl)ethyl]-s-(3—ﬂuoropyridin-4-yl)—5-pyridin-3-yl-3H—imidazo[4,S-b]pyridine

4-{2-{6-(3-Flucro-pyridin-4-yl)-5-pyridin-3-yl-3H-imidazo[4,5-b)pyridin-2-yi]-ethyl}-benzoic
acid ) .
6-(3-Fluoropyridin-4-yl)-N, 5-dipyridin-3-yl-3H-imidazo[4,5-b]pyridin-2-amine
N-(4¢Fl{jorophenyl)—6-(3—ﬂuoropyridin-4—yl)-5-pyridin-3-yl-3H—imidazo[4.5-b]pyridin—2-amine
4-{[6-(3-Fluoropyridin-4-y!)-5-pyridin-3-yl-3H-imidazo[4,5-blpyridin-2-yl]amino}benzoic acid
6-(3,5-Difluoropyridin-4-yi)-2-(4-fluorophenyi)-5-pyridin-3-yl-3H-imidazo[4,5-b]pyridine
4-[6-(3.S-Diﬂuorobyridin-4-yl)-5-pyridin-3;yl-3H-imidazo[4.5-b]pyridin-2-y|]benzoic acid
6-(3,5-Difluoropyridin-4-yl)-5-pyridin-3-y1-1 ,3-dihydro—2H—imidazo{4.S-b]pyridin-Z-one
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8. A compound accerding to any one of ciaims 1o 7 for use in the treatment of a

pathological condition or disease susceptible to amslioration by antagonism of the

adenosine A receptar.

9. A pharmaceutical composition comprising a compound as defined in any one of claims
1 to 7 in association with a pharmaceuticaily acceptable diluent or carrier.

10. Use of a compound as defined in any one of claims 1 to 7 in the manufacture of a
medicament for the treatment of a pathological condition or disease susceptible of being
improved by antagonism of the Azp adenosine receptor.

11. Use according to claim 10, wherein the pathological condition or disease is asthma,
bronchoconstriction, allergic diseases, hypertension, atherosclerosis, reperfusion injury,
myocardial ischemia, retinopathy, inflammation, gastrointestinal tract disorders, cell

proliferation disorders, diabetes mellilus, and/or auteimmune diseases.

12_.> A method fof treating a subject afflicted with a pathological condition or disease
susceptible to amefioration by antagonism of the Ay édenosihe receptor, which comprises
administering to said subject an effective amount of a compound as defined in any one of
claims 1to 7.

13. A method according to claim 12, wherein the pathological condition or disease is
asthma, bronchoconstriction, allergic diseases, hypertension, atherosclerosis, reperfusion
injury, myocardial ischemia, retinopathy, inflammation, gastrointestinal tract disorders, cell
proliferation disorders, diabetes mellitus, and/or autoimmune diseases.

14. A combination product comprising: _
(i). a compound according to any one of claims 1 to 7; and
(i) another compound selected from (1) antagonists of M3 muscarinic
‘receptors, (2) B2-agonists, (3) PDE4 inhibitors, (4) cortiocosteroids, (5)
leukotriene D4 antagonists, (6) inhibitofé of egfr-kinase, (7) p38 kinase
inhibitors, (8) NK1 receptor agonists, (9) CRTh2 antagonists, {10) syk
kinase inhibitors, (11) CCR3 antagonists and (12) VLA-4 antagonists
for simultaneous, separate or sequential use in the treatment of the human or animal
body.
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NUEVQOS DERIVADOS IMIDAZOPIRIDINA

La presente invencion se refiere a nuevos anlagonistas del receptor de adenosina Ay
Estos compuestos son Utiles en el tratamiento, prevencion o supresion de enfermedades
y trastornas conocidos por ser susceplibles de mejora por accidn antagonista del receptor
de adenosina Agp, tales como asma, enfermedad pulmonar obstructiva cronica, fibrosis
pulmonar, enfisema, enfermedades alérgicas, inflamacion, lesion por reperfusion,
isquemia de miocardio, aterosclerosis, hipertension, retinapatia, diabetes mellitus,

trastornos inflamatorios del tracto gastrointeslinal y/o enfermedades autoinmunes.

La adenosina reguta diversas funciones fisiologicas a través de receplores especificos de
la membrana celular que son miembros de la familia de receptores acoplados a la
proteina G. Se han identificada y clasificado cuatro receptores diferenciados de
adenosina: Ay, Az, Az Y A

£ subtipo de‘receptor de adenosina Ay {véase Feoktislov, |., Biaggioni, \. Pharmacul.
Rev. 1597, 49, 381-402) se ha identificado en una diversidad de tejidos humanos y
murinos y esta implicado en la regulacion del tono vascular, crecimiento del masculo liso,
angiogénesis, produccion de glucosa hepatica, movimiento dei intestino, secrecién
intestinal y desgranuiacion de mastocitos.

A ia vista de los efectos fisiolégicos mediados por la activacion del receptor de adenosina,
se han descrito recientemente vario; antagonistas del receplor Ay para el tratamiento o
prevencion de asma, broncoconstriccion, enfermedades alérgicas, hiperiension,
aterosclerosis. lesion por reperfusic)n, isquemia de miocardio, retinopalia, inflamacion,
trastornos del tracto gastrbintéstinal, enfermedades de proliferacion celular y/o diabetes
mellitus. Véanse por gjemplo tos documentos WO2005070926, W0O2005042534,
w02005021548, WO2004106337, US2004176399, US2003229106, WO03002566,
WQ03/063800, wQ03/042214, WQ 03/035639, W(002/42298, EP 1283056, WO
01/16134, WO 01/02400, WO01/60350, WO 00/73307 o Br. J. Pharmacol. 2005, 145,
1009-1015.

Se ha descubierto ahora que ciertos derivados de imidazopiridina son nuevos potentes
anlagonistas del receplor de adenosina Agg . por tanto, se pueden usar en el tratamiento

0 prevencion de esias enfermedades.
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nitrdgeno no sustituidos ¢ sustituidos con uno 0 Mas grupos seleccionados de atomos de
halogeno, grupos alquilo C, ., alquil Cy. tio, alcoxi Cy.4, mono- o di-alquil C,4amino, ciano,
trifluorometilo, -COOH y -CO-0-alquilo Cy;

R y R’ se seleccionan independientemente de entre atomaos de hidrdgeno y grupos alquilo
CM:

y sus sales y N-Oxidos farmacéuticamente aceptables.

Tal y como se usan en la presente memoria los términos alquito y alquilo inferior incluyen
radicales hidrocarbonados lineales ¢ ramificados opcionalmente sustituidos que tienen de
1 a 8, con preferencia de 1 a 6 y, mas preferiblemente, de 1 a 4 atomos de carbono.

Sustituyentes preferidos ‘e,n los grupos alguilo son atomos de halégeno y grupos hidroxi.

Ejemplos incluyen radicales metilo, elilo, n-propilo, i-propilo, n-butilo, sec-butilo y terc-
butilo, n=pentilo, 1-metilbutilo, 2-metilbutilo, isopentilo, 1-etilpropilo, 1,1-dimetilpropile, 1,2-
dimetilpropilo, n-hexilo, 1-etitbutilo, 2-etilbutilo, 1,1-dimetilbutilo, 1,2-dimetilbutilo, 1,3-
dimetilbutilo, 2,2-dimetilbutilo, 2,3-dimatilbutilo, 2-metilpentilo, 3-metilpentiio e iso-hexilo.

Tal y como se usa en la presente memonia, el término cicloalquilo incluye radicales
carbociclicos saturados y, a no ser que se indique de otro modo, un radical cicloalquilo
tiene de forma tipica de 3 a 7 &tomos de carbona.

Ejemplos incluyen cicloprapilo, ciclobutilo, ciclopentilo, ciclohexilo y cicioheptilo. Cuando
un radical cicloalquilo tiene 2 0 mas sustituyentes, los sustiluyentes pueden ser iguales o
distintos. Sustituyentes preferidos en los grupos cicloa!quilo son &tomos de haldégeno y
grupas hidroxi. '

Tal y como se usa en la presente memoria, a no ser que se indique de oiro modo, e
término radical arilo incluye de forma tipica un radical arilo monociclico 0. paliciclico Cs-Ciy
tal como fenilo o naftilo, antranito o fenantrilo. Se prefiere fenilo opcionalmente sustituido.
Cuando un radical arilo tiene 2 o mas sustituyentes, los sustituyentes pueden ser iguales
o distintos. Sustituyentes preferidos en los radicales arilo son atomos de halégeno y
grupos alquilo C,.4. alquil Cy.4tio, atcoxi Cia, mono- o di-alquil C,4amino, ciano,

by
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trifluerometilo, -COOH y -CO-0O-alquilo Cy4. Se prefieren de forma particular los atomos
de halogeno. ’

Tal y como se usa en la presente memoria, a no ser que se indique.de otro modo, el
término heteroarilo incluye de forma tipica un sistema de anillo de 5 a 14 miembros que
comprende al menos un anillo hetercaromatico y que contiene al menos un heteroatomo
seleccionado de O, S y N. El término heteroarilo que contiene nitrégeno se usa para
designar grupos heteroarilo que comprenden al menos un atomo de nitrégeno que forma
parte del sistema de anillo. Un radical heteroarilo puede ser un unico anilto 0 mas anilkes

condensados en los que al menos un anillo contiene un heteroatomo.

Ejemplos de radicales heteroarilo monociclicos incluyen radicales piridilo, pirazinilo,
pirimidinilo, piridazinilo, furilo, oxadiazolilo, oxazelilo, imidazolilo, tiazcllo, tiadiazolilg,
tienilo, pirrolilo, piridinilo, triazolilo, imidazolidinilo y pirazolilo. Se prefieren los radicales
piridito, tienilo, furilo, piridazinilo y pirimidinilo. Los mas preferidos son piridilo y
pirimidinilo.

Cuando un radical heteroarilo tiene 2 o mas sustituyenles, los sustituyentes pueden ser
iguales o dislintos. Sustituyentes preferidos en los radicales heteroarilo son atomos de
halbgeno y grupos alquilo C., cicloalquilo Ca., cicloalquil Cyz- alquilo C,., alcoxi Cy.y, aril-
alcoxi Cy., alquil C;.tio, mana o di-alquil C,.;amino, triflucremetilo, hidroxi —COOH, -CO-
O-alqﬁilo C.. y ciano.

Tal y como se usa en la presente memoria, el término grupo heterociclico incluye de
forma tipica un aniflo carbdcidico C;,-C.a'salurado ¢ no saturado no aromatico tal como
un radical de 5, 6 6 7 miembros en el que uno o Mas, por ejemplo, 1, 2, 3 6 4 de los
atomos de carbono, con preferencia 1 6 2, de los 4tomos de carbono estan reémplaiados
por un heteroatomo seleccionado de N, O y S. El término anillo heterociclico saturado
que contiene nitrogeno se usa para designar grupos heterociclicos saturados que
comprenden al menos un atomo de nitrdgeno que forma parte del sistema de anillo. Un
radical heterociclico puede ser un Onico anillo o dos o mas anillos condensados en los’
que al menos un anillo contiene un heteroatomo. Cuando un radical heterogiclilo tiene 2 o
mas sustituyentes, los sustituyentes pueden ser iguales o distintos. Sustituyentes
preferidos en los radicales heterociclicos son atomos de haloégeno y grupos alquila Cy 4,
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alguil G, 4tig, alcoxi $i4, mong- o di-alguil Cy.amine, ciano, iflugrometilo —COOH y -C0-
O-alguiln Cya- ' C

Ejemplos de radicales heterociclicos monociclicos que cantienen nitrogeno incluyen
;{Jiperidilr;:l'. pirrolidile, pirrolinilo, piperazinile, morfolinile, tomotfahniio, pirrolilo, pirazolinila,
pirazolidinilo, quinuclidinilo, pirazalile. Se prefieren los radicales piperidila, piperazinilo y
marfolinilo.

Tal ¥ como se usa en la presente memaria, algunos de los atomos, radicales, restos,
cadenas o ciclos presentes en lag estructuras generales da la invencion estan
“opcionalmeanig susliﬁuidn's”. Esta significa que estos éton;xn::s. radicales, restos, cadenas o
cicles pueden estar ng sustituidos o estar sustituidos en cualquier posiciin con uno o
mas, por ejempi-u 1, 2, 3 3 4, sustituyentes, por lo que los dtomos de hidrdgeno unides a
lews dlomas, radicales, restas, cadenas o ciclos No sustituides aslé\n- reemnplazados por
atomos, radicales, restos, cadenas o cjﬁlns quimicamente aceptables. Cuanda estan

presantes dos o mas sustituyenteﬁ. cada sustituyente puede serigual o distinto.

Tal vy como se usa en la presente memoria, & térming dtomo de halégena incluye un
atamo de clorg, {ldor, broma o yado, de& forma tipica un atomg de fiier, ¢loro o bramo, 1
mias prefeniite doro o flbor. BV térming halo cuands se usa como prefijo tiene = mismo

significado.

Tal ¥ como =2 uga sn la presente memaria, el mine sal farmacéuticamente aceptable
incluye salas con  un  acide o base farmacéuticamente  aceptable.  Acidos
farmacéulicamente  aceptablés incluyen acidos inorganicos, “por  ejemple,  acido
clt)ri'lidricn. sulfirica, fosfivico, difosforico, bromhldrics, yodhidrice y nitrico, ¥ acidos

arganicos, por ejemplcr,-écidﬂs cltricg, fumarico, maleico, malico, mandélico, ascorbica,

oxalico, suceinico, tartarico, benzoico, acético, metanosulfanice,  stanasulfenico,

bencenosulfonics o p-lolugnosulfonice. Bases farmaceuticamente aceptables incluyen
hidroxidos de metales alcalines (por ejemplo, sodio o palasia) y alcaiinotérrees {por
gjemplo, calcio o magnesio) y bases organicas, por ejempidj alquilamings, arilatguilaminas
y aminas hetercciclicas.

Otras sales preferidas conforme a Iz invengion son compuestas de amonio cuaternario an

los qua LN equivaienie de un anion (X-) estd asaciado con la carga positiva del dlomo de
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N. X- puede ser un anion de diversos acidos minerales tales como, por ejemplo, cloruro,
bromuro, yoduro, sulfato, nitralo, fosfato, o un anién de un &cido organico, tal como, por
ejemplo, acetato, maleato, fumarato, citrato, oxalato, succinato, tartrato, malato,
mandelato, tnflucroacetato, metanosulfonato v p-toluenosulfonato. X- es preferiblemente
(Jn anion seleccionado de cloruro, bromuro, yodure, sulfat, nitrato, acetato, maleato,
oxalato, succinato o triflucroacetato. Mas preferiblemente X- es cloruro, bromuro, '
trifluoroacetato o metanosulfonato.

Tal y como se usa en la presente memoria, un N-dxido se forma a partir de.las aminas o
iminas basicas terciarias presentes en la molécula, usando un agente oxidante
conveniente.

Compuestos preferidos de 1a invencién son aquellos en los que A representa un grupo
piridina opcionalmente sustituido o un grupo oxazol opcionalmente sustituido. Se prefiere
ademas que A represente un anilio piridina, ya sea no sustituido o sustiluido con un .
atomo de halogeno.

En otra realizacidon de la presente invencidn, el grupo B representa un grupo piridina o
pirimidina opcionalmente sustituidos. Se prefiere ademas que B represente un grupo

piridina que no esta suslituido o estd suslituido con uno o mas atomos de haldgeno.

Enuna realizécic‘m alternativa de la presente invencién, -LG representa un resto
seleccionado del grupo consistente en atomos de hidrogeno, grupos hidroxilo, fenilo
opcionalmente sustituido, piridiio opciona!mente‘sﬁstituido‘ bencilo opcionalmente
sustituido, benzoilo opcionalmente sustituido, cicloalquila Caz; alquilo Cy, rﬁorfolino
opcionalmenté sustituido, piperiding opcionalmente sustituido y grupos piperazina
opcionalmente sustituidos, pudiendo tener los grupos opcionalmente sustituidos de 0 a 2
sustituyentes seleccionados del grupo consistente en atomos de halégeno, alquilo C.,
atquil C,4tio, alcoxi Cy., mano a di-alquil C,.samina, ciana, -(CO)OH, -(CO)O-alquilo Ci,
triflvorometito, piperidinilmetilo, piridinilimetilo, fenilamino y piperidinilamino. '

Compuestos individuales particulares de la invencion para su uso en la fabricacion de un
medicamento para el tratamiento de un estado patolégico o enfermedad que puede

nmejorar por efecto antagonista del receptor de adenosina A,y incluyen:

>
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6-(3-Fluoropiridin-4-il )-5-piridin-3-il-1, 3-dihidro-2H-imidazo[4,5-b]piridin-2-ona
2-Ciclopropil-6-(3-fluoropiridin-4-il)-5-piridin-3-il -3M4-imidazo[4, 5-b]piridina
2-Ciclohexil-6-(3-f luoropiridin-'4-i|)-5-pi ridin-3-il-3H-i midazd[4,5-b]piridina
6-(3-Fluoropiridin-4-il }-2-metil-5-piridin-3-il-3H-i midazo[4, 5-b]piridina
2-(4-Fluorofenil}-6-(3-fluoropiridin-4-il)-5-piridin-3-il-34-i midazo[4,5-b]piridina
6-(3-Fluoropiridin-4-il }-2-(4-metoxifenil)-5-piridin-3 -il-3H-imidazo[4,5-b]piridina
N-{4-[6-(3-fluoropiridin-4-il)-5-piridin-3-il-3H-imidazo|4,5-b]piridin-2 -il]fenil}- N, N-
dimetilamina

6-(3-Fluoropiridin-4-il )-2-(4-rerc-butilfenil)-S-piridinTS-iI-3H-i midazo[4,5-b]piridina
6-(3-Fluoropiridin-d-il )-5-piridin-3-il-2-[ 4-{trifluorometil fenil]-3H-imidazo{4,5-b]piridina
4-[6-(3-Fluoropiridin-d-il)-5-piridin-3-il-34-i midazo[4, 5-b]piridin-2-il]benz oato de metilo
Acido 4-[6-(3-fluoropiridi n-4-i|)-5-piridih-B—iI-BH—i midazo[4,5-b] piridin-2-il}benzoico
6-(3-Fluoropiridin-4-i{ }-5-piridin-3-il-2-piridin-4-il -3H-imidazo{4,5-b]piridina
2-(2,3-Dinidro-1,4-benzodioxin-6-il)-6- { 3-fluoropiridin-4-il)-5-piridin-3-i-3H-imidazo[4,5-
blpiridina

6-(3-Fluaropiridin-4-il }-2-[3-fluoro-4-(trifluorometit)fenil]-5-piridin-3-il-3H-imidazo[4,5-
b)piridina
2-(2.4-Dicloro-5-fluorofenit)-6-(3-fluoropiridin-4 -it)-5-piridin -3-il-3H-imidazo[4.5-b]piridina
2-(4-Fluorobencil)-6-(3-fluoropiridin-4-il)-5 -piridin-3-il-3H-i midazo[4, 5-b]piridina
2-[1-(4-Clorofenil}-1-metiletil}-6-(3-fluoropiridin-4-il )-5-piridin-3-il;3H-i midazol4,5-b]piridina
(3.5-Difluorofenil)[6-(3-fluoropiridin-4-il}-5 -piridin-3-il-3H-imidazo[4,5-b]piridin-2-
illmetanona

N-(4-clorofenil)-6-{3-fluoropiridin~4-il}-5-piridin-3-il- 3H-imidazo[4, 5-b]piridin-2-amina
2-(4-Fluorofenil)-5-piridin-3-il-6-piridi n-4-il-3H-imidazo[4,5-b) piridina
6-(3-Cloropiridin-4-il)-5-piridin-3-il-1,3-dihidro-2H-imidazol4, 5-b}piridin-2-on a
5,6-Dipiridin-4-il-1,3-dihidro-2H-imidazo[4,5-b]piridin-2-ona '

- 5-(3-Fluoropiridin-4-it }-6-piridin-4-il-1, 3-dihidro-2H-imidazo[4,5- b]piridin-2-ona.

5-(3-Cloropiridin-4-il}-8-piridin-4-il-1,3-dihidro-2H-imidazo[4,5-b]piridin-2-ona
5-(3-Cloropiridin-4-il)-2-(4-fluorofenil}-6-piridin-4-il-3H-imidazo(4, 5-b]piridina
6-(3-Cloropiridin-4-il)-5-piridin-4-il-1,3-dihidro-2H-imidazo[4, 5-b]piridin-2-ona
6-(3-Cloropiridin-4-il)-2-(4-fluorofenil}-5-piridin-4-il-3H-imidazo[4, 5-b]piridina
5-(3-Cloropiridin-4-il)-2- (4-fluorofenil)-6-(3-fluoropiridin-4-il}-3H-imidazo[4,5-b) piridina
5,6-Bis(3-cloropiridin-4-il)-1,3-dihidro-2 H-imidazo[4,5-b)piridin-2-ona
5-{1,3-Oxazol-2-il)-§-piridin-4-il-1,3-dihidro -2 H-imidazo[4,5-b]piridin-2-0na
5-(1,3-Oxazol-2-il)-6-piridin-4-il-3H-imidazo[4, 5-b]piridina
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B=(3-Fluoropiridin-4-il j-5-{1,3-oxazol-2-il)-1,3-dihidro-2H-imidazo[4,5-b)piridin-2-ona
6~{3-Fluoropiridin-d--5-(1,3-oxazol-2-il)-3H-imidazo[4, 5-blpiridina
5-{1,3-0xazal-5-il}-8-pirdin-4-il-1,3-dihidro -2H-imidazo]4, 5-blpiridin-2-ona
5-{1,3-Oxazol-5-il)-B-piri din-4-il-34-imidazo[4, 5-b]pirdina

64 3-Fluorepindin-4-il }-541,3-oxazol-5-il-3H-imidaze[4, 5-b]piridina
2-(3-Fluora-4-metilfenil }-8-(3-Nluaropid din-4-il}-5-pindin-3-il-3H-imidazo{4,5-b]piridina.
2-{2-Fluorcfenil }-8-(3-fluaropiridin -a-il3-5-piridin-3-il-3MH-imidaza[4,5-b]piridina '
B-{3-Fluorepiridin-4-il }-2, 5-dipindin-3-ii-3H-imidazo [4.5-b]pi‘ridi na .
B-(3-Fluoropiridin-4-il }-2-pirazin-2-il-5-pirdin-3-iI-3H-imidazo(4,5-b]piridina
3-[6-(3-Flucropiridin-4-il)-9-piridin-3-il-3H-i midazo{_4.5-b]piﬁdin—2—iE]benz onitrlo

Acido 3?l6-(3—flunrupir[din—4-ilj—5-piridiﬁ-3-i|-3H—jmidaz0[4. 5-b]piridin-2-ilj benzoico;

B-(S-Flulompiridinﬂ-ii]-S-pjridi_n-3-il-2-piri midin-5-il-3H-imidaza[4, 5-b]piridina
8-(3-Fluoropiridin-4-il}-2-pindin-2-i|-5-piridin-3-i - 2H-imidazo[4, 5-b]piridina
2-(3-Cloropiridin-4-il}-8- 3-fluoropiridin-4-il}-5-piridin-3-iI-3H-imidazof4, 5-b | pinding
8-{3-Flucropiridin-4-il )-2-{1-metil-1 H-imidazal-5-il}-5-piridi r1-3—[i—3H-imidazo [4,5-b]piridina
G—{E-Fluoropii;jdin;d-—if }-2-(metiltic}-5-piridin-3-F34-imidazo(4 5-5]piridina

Acido 1-[8-{3-fluorapiridin-d-il)-5-piridin-3-il-3/- midazo[4,5-b] piridin-2-il]-1 H-piraz ok-4-
carboxi ii;o

B-{3-Fluoropiridin-g-il }-2-(1-metil-1 anirazol—5-i|}-5-piridin—ﬂ-il-BH—i midazo[4,5-b]piridina
8-(3-Flugropiridin-d-il)-2-[1-metil-3-{ triflucrometil}- 1 H-piraz ol-5-il)-5-piridin-3-il- 3H-
imidazo[4,5-h]piriding .

2-(3 5-Dimeti-1H-pirazol-1-il)-6-{ 3-Huoropiridin-4 -I)-5-piridin-3-il- 3H-imidazo[4, 5-b]piridina

B-{3-Flucropiridin-d-i| }-5—piridin-3-Jl-2~(¢_lH- 1,2 4-trigzo)-3-13-3H- midazo[4,5-b] piridina
§-{3-Fluoropiridin-d=il }-2-m 0rf0|in4-i|—5-piri::lin~3—iI—BH_—imida_zGH,S—b]p-iridina
6-{3-Fluoropiridin-4-il }-2-piperidin-1-il-5-piridin-3-il -34-imidazof4, 5-b]piridina

B-(3-Flug ropiridin-4«i }-2-(4-metilpiperarin-1-il}-5-pirdin-3-i-34- midazo[4,5-#]piridina
8-(3-Fluorapiridin-4-il }-5- piridin-3-il-3H-i midazo{4, 5-b] piridin-Z-a mina
&-(3-Fluoropiridin-d-il }-5-piridin-3-il-2-] 3-{trifuoremetilbencl]l-3H-imidazo[4, 5-blpidina
6-{3-Flucropiridin-4-il }-2-(2-feniletil)-5-pindin-3-il-3 H-imidazo[4, 5-H]piridina
8-(3-Fluorepiridin-d-il }-5-piridin-3-il-2-{2- piridin-3-letil}-3/+ midazo[4, 5-b]piridina

2-[1 -(4—ClofufeniI}etiI]ﬁ—{&ﬂuﬁropiridiin~4 -iI}-5—piridin—3-i|-3H~imidaZD[4,5—b]pirjdina

Acido 4-12-[B-{3-flucro-piridin-d-il}-5-piridin-3-il-34-i mid azo[4, 5-b]piridin-2-il]-eti-benzcico
&-(3-Fluaropinidin-4-il }-, 5-dipiridin-3-i1-3H-imidazo(4, 5-b]piridin-2-amina
N-[4-Fluorotenil)-B-(3-fluoropiridin-4-il }-9-piridin-3-il-34-iniidazo[4,5-k]piridin-2-amina
Arido 4 [8-{3-Tuoropndin-4-i}-5 -pindin-3-i-34- imidazo[4, 5-bpiridin-2-ilfaminolbenzoico

e
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6-(3,5-Difluoropiridin-4-it }-2-(4 -fluorofenil)-5-piridin-3-il-3H-i midazo|4,5-b)pindina
Acido 4-{6-(3,5-difluoropiridin-4-il}-5-pi ridin-3-il-3H-imidazo[4,5-b]piridin-2-il)benzoico
6-(3.5-Difluoropiridin-4-il )-5-piridin-3-il-1,3-dihidro-2H-imidazo[4,5-b]piridin-2-ona

Son de particular interés:

5-(3-F|uoropiridin-4-'il }-6-piridin-4-il-1, 3-dihidro-2H-imidazo[4,5-b]piridin-2-ona
6-(3-Flucropiridin-4-il)-5-(1,3-oxazot-2-il)- 1,3 -dihidro-2H-imidazo(4, 5-b] piridin-2-ona
Acido 4-[6-(3-ftuoropiridin-4-il}-S-piridin-3-il-3H-imidazo{4,5-b] piridin-2-ijbenzoico
6-(3-Fluoropiridin-4-il )-2-(4-metoxifenil}-5-piridin-3 -il-3H-imidazo[4, 5-b]piridina
N-{4-[6-(3-fluoropiridin-4-il})-5-piridin-3-i1-3H4-imidazo[4,5-b)piridin-2 -il fenil}-N, N-
dimetilamina _

6-(3-Fluoropiridin-4-il )-5-piridin-3-il-2-piridin-4-il -3H-imidazo[4, 5-b]piridina
2-(4-Fluorobencil }-6 -(3-fluoropiridin-4-il}-5-piridin- 3-il-3H-i midazo[4,5-b]piridina
2-(3-Fluoro-4-metilfenil)-6-(3-fluoropiri din-4-il }-5-piridin-3-i-3H-imidazo[4,5-b]piridina.
2-(3-Fluorofenil)-6-(3-fluoropiridin-4-il)-5-piridin-3-il-3H-imidazo[4, 5-b]piridina
6-(3-Fluaropiridin-4-il }-2,5-dipiridin-3-il-3H-imidazo[4,5-b]piridina

6-(3-Fluoropiridin-4-il }-2-(1-metil- 1H-imidazol-5-il)-5-piridin-3-il-3H-imidazo[4,5-b] piridina

6-(3,5-Difluoropiridin-4-il )-2-(4-fluorcfenil }-5-piridin-3-il-3H-imidazo(4,5-b]piridina
Acido 4-[6-(3,5-difluoropiridin-4-il)-5-piridin-3-il-3H-imidazo[4, 5- b)piridin-2-il}benzoico
6-(3,5-Diftuoropiridin-4-il }-5-piridin-3-il-1 ,3-dihidro-2H-imidazo[4,5-b]piridin-2-ona

Los compuestos de formula general {1} y en particular aquellos en los que A, B son como

se definen en la reivindicacion 1 y L representa un grupo de union seleccionado del

grupo consistente en un enlace directo, -(CRR’),- 0 —CO- y G representa un grupo

seleccionado del grupo consistente en —-H, -OH (formula general (X))). cicloalquilo Cy.y;

alquilo C,, arilo, heteroarilo y anillos heterociclicos saturados que contienen nitrdgeno

(férmula general (X11)) se pueden preparar siguiendo el esquema de sintesis
representado en el esquema 1.

Esquema 1

[P—
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Etapa a :

La halogenacion de 8-cloro-3-nitropiridin-2-amina (1) usando reaclivos tales como I; o N-
halosuccinimida en disalventes apréticos polares tales como DMF o mezclas de -
disolventes DMSOQ:H,0 y a tlemperaturas.que varian de 0°C a 100°C proporciona
dihalonitropiridin-2-aminas (Il1).

Etapab

El acoplamiento regioselectivo de Suzuki o de Stille con el acido bordnico o derivado de
baronato o el derivado de trialquilestafio {(con preferencia tributilestafio) de B usando un
catalizador de paladio tal como tetrakis(Urifenilfosfina)paladio(0), complejo de dicloruro de
(1,1-bis(difenilfosfino)ferroceno] paladio(il)- diclorometano (1:1) o dicloruro de
bis{irifenilfosfina) paladio{ll) en disolventes tales como tolueno, dioxano en presencia de
una solucién acuosa de una base tal como carbonato de sodio 0 de cesio y a una l
temperatura de 25°C a 110°C, o en disolvenles tales como DMF usando un catalizador
de cobre y a una temperatura de 25°C a 150°C proporciona compuestos de férmula
general (V).

L
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Etapac )

Otro acaplamiento de tipo Suzuki, Negishi o Stille usando e! derivado de acido boronico o
boronato correspondiente, el derivado de arilzinc o el derivado de trialquilestaio
{preferiblemente tributilestaiio) de A en fos procedimientos convencionales para
reacciones catalizadas con Pd descritas antes proporciona las 2-amino-3-nitropiridinas

{V)

Etapasdve . .
Coma alternativa, el acoplamiento regioselectivo de tipa Suzuki, Stille o Negishy del
derivade correspondiente de A con 6-clera-3-nitropiridin-2-amina (11}, usando los

procedimientos convencionales para reacciones catalizadas con Pd descrilas antes,

- proporciona compuestos de férmula general (VI), que, tras una etapa de hélogenacidn

usando los mismos protacolos descritos antes proporciona compuestos de formula
general (VII).

Elapasfyq

Se preparan derivados dihalopiridina (IX) por halogenacién de derivados de 6-halopiridina
(VHI) usando reaccionantes tales como Br, 0 N-haloéuccinimida en disolventes aprotices
polares tales como DMF y a temperaturas que varian de 0°C a 100°C, proporcionando
dihaloaminopiridinas (no mostradas). Se nitran eslos productos a Su vez en un
procedimiento en dos etapas que requiere la nitracién del grupo amina en una mezcla de
acido sulfurico y acido nitrica en un intervalo de temperatura que varla de —10°C a §°C
seguido por una transposicion promovida por acido sulfirico del grupa nitro produciendo
compuestos de formula {1X). Un acoplamiento regioselectivo de tipo Suzuki, Negishi o
Stille con el derivado correspondiente de A y usando los procedimientos convencionales
para reacciones catalizadas con Pd descritos antes proporciona compuestos de formula
general (VII).

Etapashei

Un acoplamiento adicional del lipo Suzuki o Still con el derivado carrespondiente de B
descrito antes proporciona compuestos de formula general (V). La reduccion det grupo
nitre usando candiciones convencionales de hidragenacion en preséncia de hidrégeno v
usando Pd sobre carbdn como catalizador proporciona los derivados diamino (X). De
forma alternativa, también se puede llevar a cabo la reduccion del grupe nitro por

tratamiento con hierro en presencia de acido clorhidrico en disolventes tales como etanol.
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Etapa

E! tratamiento de (X) con agentes de carbonilacion tales como carbonildiimidazol en
disolventes aproticos polares como DMF o THF en presencia o no de una base tal como
hidruro de sodio o ftrietiiamina y calentando a temperaturas que varian de 50°C a 200°C
proporciona los compuestos imidazolona (Ib).

" Etapas k y |

El tratamiento de compuestos de formula (X) con agentes de acilacion tales como
anhidridos, cloruros de 4cido o carbonatos de acilo en disolventes organicos apolares
como THF y en presencia de una base orgénica conveniente (como trietilamina) o base
inorganica, y finalmente acilacion con acidos carboxilicos usando agentes de
acoplamiento como dietilcarbodiimida, proporciona los compuestos de férmula (X)), que
se pueden convertir en los compuestos de férmula (la) por ciclacion catalizada por acido
{por ejemplo, acido acético) o base (por ejemplo, hidroxido sodico) a temperaturas que
varian de 70°C a 200°C.

‘ Etapa m

De forma alternativa, se pueden ciclar los derivados diamino {X) a las imidazopiridinas
(la) calentando en trialquilortodcido puro o en una solucién de acido acético de los
derivados ortoacido o usando un cloruro de acilo y un disolvente tal como piridina y a
teniperaturas que varian de 70°C a 200°C.

Siguiendo otra ruta de siﬁtesis {Esquema 2), también se puede llegar a los intermedios
{V) partiendo de 2,6-dicloro-3-nitropiridina (Xi1V)

Esquema 2

\O\
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Etapas aae

El desplazamiento de la funcionalidad 2-cloro de (XIV) con un alcohol, con preferencia
alcohol metilico, en presencia de una bése, con preferencia hidruro sédico, en un
disolvente organice como xileno conduce a compuestos deférmula (XV). La reaccion de
(XV) en las condiciones tipicas de acoplamiento cruzado con, por ejemplo, un acido
arilboronico o un arilestannato, con preferencia un tributilestannato, en presencia de un
catalizador de paladio tal como tetrakis(trifenilfosfina)paladio(0) o complejo de dicloruro
de [1,1"-bis(difenilfosfino)ferroceno] paladio(l}) - diclorometano (1:1) en disolventes tales
como tolueno o dioxano a temperaturas que varian de 80°C -120°C produce los
intermedios de tipo (XVI). El desplazamiento de la funcionalidad alcoxi de (XVI)
calentando con amoniaco acuoso concentrado a temperaturas que varian de 80°C -
120°C en un recipiente sellado da lugar a los intermedios de tipo (V1) que se pueden
elaborar hasta intermedios (V) usando los protocolos representados en el Esquema 1.

Etapasfaj

También se puede acceder a los intermedios de tipo (V) a través de una ruta alternativa
{Esquema 2) partiendo de 2,6-dicloro-3-nitropiridina (XIV). El desplazamiento de la
funcionalidad 2-claro con una amina alifatica secundaria adecuada, tal come N,N-di(4-
metoxi)bencilamina, en un disolvente adecuado tal como cloroformo-en presencia de una

base organica como trietilamina, a temperaturas que varian de 0°C a 25°C da lugar a

D e
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intermedios de tipo (XVII), que se pueden cpnsiderar una version del compuesto (I1) con
el nitrogeno protegido. La reaccion de (XVII) en condiciones tipicas de acoplamiento
cruzado can, por ejemplo un acido aril boronico o un arilestannato en presencia de un
catalizador de paladio tal como tetrakis(irifenilfosfina)paladio(0) o cbmplejo de dicloruro
de [1,1-bis(difenilfosfino)ferroceno} paladio(l 1) - diclorometano (1 *4) en disolventes tales
como tolueno o dioxano a temperaturas qué varian de 80°C -120°C da lugar a
intermedios del tipo (XVIII) que se pueden halogenar usando reactivos tales como Br, o
N-halosuccinimida en disolventes apréticos polares tales como DMF y a temperaturas
que varian de 0°C a 100°C, proporcionando compuestos (XIX). Una segunda reaccion de
acoplamiento cruzado catalizada con paladio da lugar a los intermedios (XX) que se
pueden desproteger con, por ejemplo, acido trifluoroacético en diclorometano, dando

- lugar a los intermedios (V) deseados.

Los compuestos de formula general (Ib) que corresponden a compuestos de formuta (1)
en la que L es un enlace directo, G es un grupo hidroxi y A y B son como se definen en la
reivindicacion 1, se pueden preparar siguiendo el esquema de sintesis representado en el

Esquema 3.

(P

s mm s - —————




10

15

-15 -

Esquema 3

0
/U\ + ,CH, MeO_ OMe
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=N =N =
peCopres
| ~ l/
ATONTTNH, AT N ol
@/  (oux) XXV (XXVI)
0 :
)
| = \ — | P >=O
A7 N7 NH, AN TN
(XXX) (Ib)

Etapa a

Los aldehidos de formula (XXIV) se hacen reaccionar con los derivados halométilo de
formula {(XXV) propeorcionando las cetonas de férmula (XXIII) bien sea através de
intermedios cianohidrina o en un proceso en dos elapas que requiere la adicién de un
derivado organometalico de_(XXV). con preferencia derivado de magnesio o zinc, seguido
por |la reoxidacion del alcoho! resultante usando agentes oxidantes tales como 6xido de
manganeso (I'V)‘

Etapab ‘

De forma alternativa, se pueden obtener las ¢etonas de farmula (XXIil} por condensacién
de los ésteres etilicos de formula (XX1) con los compuestos de formula (XXI1). Eéta
reaccion selleva a cabo‘qor‘wenientemente en presencia de una base organica tal como
bis{trimetilsililjamida de litio en un intervalo de tempéra(uras de aproximadamente -10°C a
aproiimadarnente 50°Cy enAdisolventes organicos aproticos, con preferencia
tetrahidrofurano o éter dietilica.
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Elapascae

Se hacen reaccionar ahdra las cetonas de férmula (XX} en dialquilacetal de NN-
dimetilformamida puro, tal como dimetilacetal, a una lemperaturé que varia de
temperatura ambiente a 150°C, proporcionando la dimetilaminocetona o, insaturada de
formula (XXVI) que se puede convertir en los 2-oxo0-1.2-dihidropiridin-3-carbonitrilos de
formula (XXVI1} por ciclacion en presencia de cianoacetamida usando alcoxidos tales
como metaxido sodico en disolventes aproticas polares tales como dimetilformamida y a
termperaturas que varian de 50°C a 150°C. Estos compuestas se pueden convertir en los
2-cloronicotinonitrilos de formula (XXVII} por tratamiento de la piridona (XXV1) resultante
con agenies de cloracion tales como POCI;, PCls, PhPOCI, 0 usando una combinaci6n
de tales reaccionantes.

Etapasfah

Se pueden hacer reaccionar 2-cloronicotinonitrilos de férmula (XXVII1) con una solucidn
saturada de amoniaco en un disolvente organico, preferiblemente etanoli, auna
temperatura que varia de 25°C a 150°C proporcionando los compuestos de férmula
{(XXI1X). La hidrolisis de compuestos' (XXIX) al acido carboxilico de formula (XXX) se
puede conseguir con una base tal coma hidroxido potasico en disolventes acuosos u
organicos tales como eiiléng\iéol y 8 una lemperatura de 50°C a 200°C. Como alternaliva,
esta conversiéon se podria Revar a cabo en medios acuosos acidicos como acido sulfurico
6M. Estos comﬁuestos se pueden someter a una transposicién de Curtius mediante
Tormacidn y reordenamiento del derivado acil azida que puede formarse haciendo
reaccionar (XXX) con azida de difenilfosforil (o azida de sodio con acido activado) en un
disolvente organico compatible con estas condiciones de reaccidn (por gjemplo, dioxano)
y a un intervalo de temperatura de 0°C a 30°C seguido por calentar a una temperatura
que varia de 50°C a 200°C, con formacion in situ del anillo deseado de piridoimidazolona,
propercionando compuestes de férmula (Ib).

Los compuestas de formula general (1) y, en particular, aquellos en los que A, B son como
se definen en la reivindicacion 1 y L representa un grupo de union seleccionado del grupo
consistente en -NR-, -S-, -O-y G representa un grupo seleccionado del grupo consistente
en ciclealquilo C.; alquito C,., arilo, heteroarilo y anilies heterociclicos saturados que’
contienen nitrégeno se puéden preparar siguiendo el esquema de sintesis repfesentado
en el esquema 4. ' )
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5 Etapasaac .

Los compuestos de formula general (XXX 1} se pueden preparar a partir de imidazolonas
(Ib) Qsando reactivos tales como cloruro de oxalilo, oxicloruro de fosforo, pentacloruro de
fosforo o una combinacidn de los mismos a una temperatura que varia de 20° a 150°C en
un disolvente como diclorometano o acetonitn'lo‘. Como altemativa, los compuestos

10 (XXXI) se pueden preparar tratando imidazolonas (Ib) con hidruro sédico y luego con
cloruro de trifluorometanosulfonilo, anhidrido trifluorometanosulfonico o N-fenil-
bis(trifluoroetanosulfonimida) en dimetilformamida en un intervalo de temperaturas que
varia de 20°C a 150°C. Los compuestos de férmula general (XXX!} se pueden tratar con
aminas primarias o secundarias en un intervalo de temperaturas de 40° a 170°C dando

15 los compuestos de formula general (Ic).

Como alternativa, los compuestos de formula general (Ic) se pueden obtener calentando
imidazolonas (Ib) en presencia de una amina primaria 0 secundaria y un agente

deshidratante como sulfato de magnesio o tamices moleculares.

64
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Etapas (d), {e) e (i)

Por ofro lado, se pueden preparar compuestos de formula general {(ie} a partir de

imidazolonas (lb) usando reaccionantes tales como cloruro de oxalilo o cloruro de fdsforo
a una temperatura que varia de 20° a 150°C y luego con un aril o alquil tiol a una
temperatura de 60° a 150°C. Adema4s, se pueden preparar compueslos de farmula
general (le) en la que G es un grupo alquilo o cicloalquilo por reaccién de diaminas (X)
con 1,1'-tiocarbonildiimidazo! seguido por alquilacion usando los haluros de alquilo
correspondientes. Se pueden calentar a continuacion compuestos (le) hasta una
temperatura de 60°C a 150°C en presencia de la amina primaria o secundaria
proporcionando compuestos de férmula general (I¢). En algunos casos, puede ser
necesaria la oxidacion a la sulfona correspondiente o el uso de acido de Lewis catalitico

tal como cloruro de cinc.

Etapasfvag
Se pueden tratar diaminas (X) con isotiocianatos de alquilo o arilo dando las tioureas de
formula general (XXX\1). Las tioureas de formula (XXXII) se pueden tratar con

alquilcarbodiimidas a temperatura ambiente o con ayuda de microondas dando

. compuestos de formula general (Ic). De forma alternativa, las tioureas de formula general

{XXXIl) se pueden tratar en condiciones reductoras tales como éxido de mercurio y azufre

dando los compuestos de férmula general (Ic).

Etapa h

Los compuestos de formula general (Id) se pueden preparar tratando compuestos de

formula (XXX1) con nucletfilos ariloxi o alquiloxi tales como metoxido de sodio o fenil litio.

De forma alternativa, los compuestos de formula general (ld) se pueden preparar a partir
de imidazotonas (Ib) usando hidruro de sodio o potasio y haluros de alquilo o arilalquilo o
trifiatos en un disolvente tal como dimetifformamida ¢ tetrahidrofurano en un intervalo de
temperaturas de -78° a 100°C.

PARTE EXPERIMENTAL

ACTIVIDAD FARMACOLOGICA
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Ensavo de unién a radioligando por competencia con el subtipo de receplor de adenosina
2B

Se prepararon membranas A28 a partir de células HEK293 que expresan de forma
estable el feceplor AZB humano y que se adquirieron de Euroscreen (ES-013-C). Los
ensayos de competencia se llevaron a cabo incubando en placas de 96 pocillos dé :
polipropiteno (n® 267245, NUNC) que contenian 2 ul de solucion al 1% de DMSO de
compuesto dé ensayo o bien 5'NECA 100 uM (SIGMA £-2387) para la unién no
especifica, 100 pg de membranas A2B (preparadas en Tris-HC| 50 mM pH 6.'5, MaCl; 10
mM, EDTA 1 mM, benzamidina 0,1 mM; tampén A) y [*H]-DPCPX 35 nM (TRK1064, 128
Ci/mmuol, Amersham), en un volumen total de 200 wul de tampén A + 2Ul/ml de adenosina
desaminasa, durante 60 minutos a temperatura ambiente. Al ﬁnalfzar la fmmbacién, se
transfirieron las muestras a placas de filtro GF/C (Milipore MAFCNOB50) tratadas
previamente durante 15 minutos con 250 i de Tris-HCI 50 mM pH 6,5 (Tamp6n B). Las
muestras se filraron a conlinuaciéon cuatro veces con 256 ul de tampén B. Se realizo el

recuento de las muestras usando 30 pl de Hisafe Il (Perkin Elmer) en un contador Trilux.

La Tabla 1 muestra las actividades de union de algunos de los compuestos de la
presente invencion determinadas usando el ensayo de unién a radicligando por

competencia con el subtipo de receptor 2B de adenosina descrito antes.

- TABLA 1
Ejemplo K; )

3 0.8
7 1.7
11 8
12 1.8
16 24
23 7 —
32 o 24 i
37 2.2
38 2.8
39 ' 3.8

48 9.5

W\
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- 85 28
86 23
67 26

Los compuestos de f_érmula {I) se han ensayado conforme al ensayo descrito antes y han
mostrado ser potentes inhibidores del subtipo de receptor de adenosina Azg. Los
derivados de imidazopiridina preferidos de [a invencidn poseen un valor de K; para el
efecto antagonista de A;5 (determinado como se ha definido antes) menor que 50 nM,

con preferencia menor que 10 nM y, mas preferiblemente menor que 5 nM.

Los derivados de imidazopiridina de la invencion son Gliles en el tratamiento o prevencidon
de enfermedades conocidas por ser susceptibles de mejora por tratamiento con un
antagonista del receptor Azs de adenosina. Tales enfermedades incluyen, aunque sin
quedar limitadas a las mismas, asma, enfermedad pulmonar abstructiva crénica, fibrosis
pulmonar, enfisema, enfermedades alérgicas, inflamacidn, lesibn por reperfusion,
isquemia de miocardio, aterasclerosis, hipertension, retinopatia, diabetes melliius.
trastornos inflamatorios del tracto gastrointestinal y/o enfermedades autoinmunes.
Ejemplos de enfermedades autoinmunes que se pueden tratar o prevenir usandg los
campuestos de la fnyencién son enfermedad de Addison, anemia hemolitica autoinmune,
enfermedad de Crohn, sindrome de Goodpasture, enfermedad de Graves, tiroiditis de
Hashimoto, purpura trombocitopénica idiopatica, diabetes mellitus dependiente de Ia
insulina, esclerasis miltiple, miastenia grave, penfinge vulgar, anemia pémicidsa,
glomerulonefiitis postestreptocdcica, psoriasis, artritis reumatoide, esclerodermia,

sindrome de Sjogren, infertilidad espontanea y lupus eritematoso sistémico.

Por consiguiente, los derivados imidazopiridina de la invencidn y las composiciones '
farmaceuticas que comprenden tales compuestos y/o sus sales, se pueden usar en un
procedimienta de tratamiento de trastornos de! cuerpo de un ser humano o animal que
comprende administrar a un sujeto que requiere dicho tratamiento una cantidad eficaz de
derivédo imidazopiridina de |a invencion o una de sus sales farmacéuticamente
aceplable.

Cuando os derivados de imidazopiridina de la invencidn se usan para el tratamiento de
enfermedades respiratorias tales como asma, enfermedad pulmonar obstructiva cronica,

fibrosis pulmonar o enfisema, puede ser ventzjoso &l uso de 1os MisMos en combinacién

\L
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con otros compuestos actives conocidos por ser Utiles en el tratamiento de enfermedades
respiratorias tales como (1) antagonistas de receptores muscarinicos M3, (2) agonistas
f2, (3) inhibidores de PDEA4, {4) corticosteroides, (5) antagonistas de leucotrieno D4, {6)
inhibidores de egfr-quinasa, (7) inhibidores de quinasa p38, {8) agonistas del receptor
NK1, (9) antagonistas de CRTh2, (10} inhibidores de quinasa syk, (11) antagonistas de
CCR3 y (12) antagonistas de VLA-4.

Asi, la presente invencion también proporciona composiciones farmacéuticas que
comprenden un derivado de imidazapiridina de la invencion y otro compuestos activo
seleccionado de los grupos consistentes en (1) antagonistas de los receptores
muscarinicos M3, (2) agonistas B2, (3) inhibidores de PDE4, (4) corticosteroides, (5)
antagonistas de leucotiieno D4, {B) inhibidores de egifr-quinasa, (7) inhibidores de
quinasa p38, (8) agonistas del receptoriNK1, (9) antagonistas de CRTh2, (10) inhibidores
de quinasa syk, (11) antagonistas de CCR3 y {12} antagonistas de VLA-4

La presente invencién también proporciona compasiciones farmacéuticas que
comprenden, como ingrediente activo, al menas un denvade imidazopiridina de formula
(1) en asociacién con un excipiente farmacéuticamente aceptable tal como un vehiculo o
diluyente. Etingrediente activo puede comprender de 0,001% a 99% en peso, -
preferiblemente de 0,01% a 90% eﬁ peso de la composicion dependiendo de la
naturaleza de la formulacién y de si se realiza dilucion adicional antes de la aplicacion.
Con preferencia, las combosiciones se preparan en una fbrma adecuada para

administracién oral, 16pica, nasal, rectal, percutanea inyectable o por inhalacion.

Los excipientes farmacéuticamente aceptables que se mezclan con el compuesto activo o
sales de dicho compuesto, formando las composiciones de esta invencidn son bien
conocidos per se y los excipientes reales usados dependen infer alia del procedimiento

deseado de administracién de las compasiciones.

Las composiciones de esta invencion se adaptan preferiblemente a administracion
inhalada, inyectable u oral. Las camposiciones para administracion oral pueden adoptar
la forma de comprimidos, comprimidos de liberacion retardada, comprimidos
sublinguales, capsulas o preparaciones liquidas, tales como mezclas, elixires, jarabes o'
suspensiones. Las composiciones para inhalacién pueden adoptar la forma de aeroscles

para inhalacién, soluciones para inhalacion, inhalaciones de polvo seco, que contienen
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todas el compuesto de la invencion; tales preparaciones se pueden preparar por
procedimientos bien canocidos en la técnica.

{os diluyentes que se pueden usar en la preparacion de las composiciones incluyen los
diluyentes liquidos y sélidos que son compatibles con el ingrediente activo, si se desea
junto con agentes colorantes y aromatizantes. Los comprimidos y capsulas pueden
contener convenientements de 2 a 500 mg de ingrediente activo o la cantidad equivalente

de una de sus sales.

La compasicion liquida adaptada para uso oral puede estar en forma de soluciones o
suspensiones, Las soluciones pueden ser soluciones acuosas de una sal soluble u otro
derivado del compuesto activo asociado con, por ejemplo, sacarosa para form_ar un
jarabe. Las suspensiones pueden comprender un compuesto activo insoluble de la
invencion o una de sus sales farmacéuticamente aceptable en asociacién con agua, junto
con un agente de suspension o un agente aromatizante. '

Las composicicnes para inyeccion parenteral se pueden preparar a partir de sales
solubles, que pueden estar o no liofilizadas y que se pueden disolver en medio acuoso
exento de pirdgenos u otro fluido para inyeccion parenteral apropiado.

Cuando se desean composicienes para inhalacion, éstas pueden estar en forma de
compaosiciones de pulverizacion para liberacion topica en el pulmadn por inhalaciéon o en

forma de composiciones de polvo seco para liberacion topica en el pulmdn por inhatacian.

La composicion de pulverizacién para inhalacion se puede formular, por ejemplo, como
soluciones o suspensiones acuosas o como aerosoles liberados desde envases a
presién, tales como un inhalador de dosis medida, usando un propelente licvado
adecuado.

Las compasiciones de polvo seco para liberacién tdpica en el pulmén por inhalacion se
pueden presentar, por ejemplo, en diferentes sistemas de acondicionamiento (envase)
primario (tales como capsulas o cartuchaos de, por ejemplo, gelatina o blisteres de, por
eiemplo, lamina de aluminio estratificada) para usar en un inhalador o insuflador. El -
envasado de la formulacién puede ser adecuado para la liberacion de dosis unitarias o de

varias dosis. En el caso de liberacién de varias dosis, la fermulacion puede estar

\
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dosificada previamente o dosificarse en uso. Los inhatadores de polvo seco se clasifican
asi en tres grupos: dispositivos de (a) dosis unica, (b) varias dosis unicas y (c)
dispositivos multidosis.

Las formulaciones de polvo seco cantienen por la general una mezcla de polvo para
inhalacion de los campuestos de la invencién y una base de polvo adecuada (sustancia
vehiculo) 1al como lactosa o almidén. Se prefiere el uso de lactosa. Cada capsula o
cartucho contieng por io general de 20 pg a 400 pg de cada uno de los ingredientes
terapéuticamente activos. Como alternativa, se pueden presentar los ingredientes sin

excipientes.

Las dosis eficaces varian normaimente en el intervale de 2 a 2000 mg de ingrediente
activo por dia. La dosificacidn diaria se puede administrar en uno o mas tratamientas, por
ejemplo, de 1 a 4 tratamientos por dia.

Las sintesis de los compuestos de la invencion y de los intermedios para usar en los
mismos se ilustra por los siguientes Ejemplos (1 a 36) que incluye‘n Ejemplos de
preparacion (Intermedios 1 a 13) que no limitan el alcance de la invencion en modo
alguno.

Los Espectros de Resonancia Magnética Nuclear de 'H se registraron en un
espectrdmetro Varian Mercury que funcionaba a 200 MHz. Los puntos de fusion se
registraron usando un aparéto BOchi B-540. Las separaciones cromatograficas se
obtuvieron usando un sistema Waters 2795 equipado con una columna Symmetry C18
(2,1 x 100 mm, 3,5 mm). Como detectores se usaron un espectrémetro de masas
Micromass ZMD que usa ionizacion ES y un delector Waters 996 Diode Array. La fase
mévil fue acido férmico (0,46 mi}, amaniaco (0,115 m!) y agua (1000 ml) (A) y acido
férmico (0.4 ml), amoniaco (0,1 m!), metanol (500 mi) y acetonitrito (500 mi) (B):
inicialmente desde 0% a'95% de B en 20 min, y tuego 4 min. con 95% de B. El tiempo de
reequilibrado entre dos inyecciones fue de 5 minutos. El caudal fue 0,4 ¥min. El volumen

de in-yeccién fue 5 pl. Los cromatogramas ﬂe Diode Array se procesaron a 210 nm.
EJEMPLOS DE PREPARACION

Intermedio 1:
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3"-Fluoro-3,2':3',4"terpiridin-5',6'-diamina

Etapa a:
B ~NO,
X N TNH,
L

N
5-Nitro-2,3'-bipiridin-6-amina
Se cargd un tube Schlenk reseliable secado al homo con 6-cloro-3-nitropiridin-2-amina (5
¢, 28,81 mmoi), acido 3-piridinbdrico (5,31 g, 43,2 mmol), dioxano (250 ml) y una solucién
acuosa 2M de carbonato de cesio (43 ml, 86,4 mmol). Se sometio el tubo Schlenk a tres
ciclos de evacuacion-rellenado con argon, y se afadié complejo de diclorurc de 1,1'-
bis(difenilfosfino)ferroceno-paladio(ll) - diclorometano (2,3 g, 2,81 mmol). Después de tres
nuevos ciclos de ‘evacuacion-rellenado con argon, se tapdn el tubo Schlenk y se colocd
en un bafio de aceite a 100°C. Después de 3 horas, la mezcla se enfrid, se repartié entre
agua y acetalo de etilo, la fase acuosa se extrajo dos veces con acetato de etilo, se
lavaran las fases organicas con salmuera, se secaron (MgSO.) y se evaporaron. El
residuo  se purificd6 por cromatografia ultrarrapida sobre gel de silice
(diclorometano/metanol 95:5) dando el compuesto del epigrafe (4,8 9. 77%) como un
solido.

& RMN de 'H (CDCly): 1,64 (s, 2H), 7,20-7,25 (d, 1H), 7,44-7.46 (m, 1H), 8,32-8,36

{d, 1H), 8,52-8.56 (d, 1H), 8,70-8,74 (m, 1H), 9,22-9,26 (m, 1H).

ESIMS mie: 217 ((M+H]", Cy HaNy O3)

Etapab:
Br N0,
I =
l = N~ NH,

N
3-Bromo-5-nitro-2,3"-bipiridin-6-amina
Se afadié en porciones N-bromosuccinimida (4,75 g, 26,7 mmol) a una solucidén agitada
enfriada a 0°C de 5-nitre-2,3"-bipiridin-6-amina (4,8 g, 22,2 mmol} en DMF (50 mi).
Despues de agitar a temperatura ambiente durante 16 h, el disolvente se elimind a

presién reducida. El residuo bruto se disolvid con acetato de etilo y se lavo con solucion -

acuosa saturada de carbonato potésico. La fase organica se lavd con salmuera, se secd
(MgSQ,) y se evaporo. El residuo se purificé por cromatografia ultrarrapida sobre gel de
silice {diclorometano/metanol 95:5) dando el compuesto del epigrafe (6.6 g, 100%) como
un sélido.
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- 8 RMN de 'H (CDCls): 1.60 (s, 2H), 7,40-7.46 (dd, 1H), 8,03-8,09 (m, 1H), 8,67-
8,77 (m, 2H), 8,93-9,02 (m, 1H).
ESI/MS m/e: 295, 297 ((M]', [M+2]",CoH;BrN,O2)
Etapac:

3"-Fluoro-5'-nitro-3,2":3',4"-terpirldin-6'-amina
Se cargd un tubo Schlenk ressllable secado al hormo con 3-bromo-5—ni_tro-2,3'-bipiridin-6-
amina (4,51 g, 15,3 mmel), 3-fluoro-4-(tributilestannil)piridina (11,8 g, 30,6 mmol) y
dimetilformamida (150 ml). Se sometié el tubo Schlenk 2 tres ciclos de evacuacion-
rellenado con argon y se afiadieron clorura de bis(trifenilfosfino)-paladio (11} (1,1 g, 1,53
mmol} y yodure de cobre (I) (291 mg, 1,53 mhol). Despues de tres nuevos ciclos de
evacuacion-rellenado con argon, se tapon el tubo Schlenk y se colocd en un bafio de
aceile a 160°C. Después de 3 horas se evaporé el disolvente y e! residuo bruto se tratd
con solucién acuasa 2N de clorure de hidrégeno (130 ml) durante 45 minutos. La solucion
acuasa se lavd con acetato de elilo y luego se neutralizd con solucibén acuosa 6N de
hidroxido sédico. La solucitn se extrajo con acetato de etilo, se secod (MgSO.) v se
evapord. El residuo se purificd por cromatografia ultfarrépida sobre gel de silice
(dicldromelanolmetanol 95.5) dando el cormnpuesto del eplgrafe (2,39 g, 51%) como un
solido.

5 RMN de 'H (CDCls): 7,32-7,39 (m, 1H), 7,47-7,53 (dd. 1H), 7,66-7,72'(m, 1H), '

8,43-8,45 (m, 2H), 8.48-8,50 (dd, 1H), 8,52-8,57 (m, 2H).

ESIMS mve: 312 ([M+H]’, CisHoFN5O3)
Etapa d:

3"-Fluoro-3,2':3',4"-terpliridin-5',6'-diamina

Se aqitd en atmosfera de hidrégeng una suspensién de 3"-fluoro-5'-nitro-3,2".3',4"-
terpiridin-6-amina (2,25 g, 7,23 mmoal} y paladio afl 10% sobre carbon (0.4 g) en una
mezcla de THF/ etanol 40:60 (100 ml). Después de 3 h, la mezcla se ﬂltrp a través de
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Celite® y la torfa del filtro se lavo con etanol. El filtrado y 1as aguas de lavado combinados
se evaporaron dando el compuesto del epigrafe como un sélido (2,01 g, 99%).
5 RMN de "H {CDCly): 5,10 (s, 2H), 5,95 (s, 2H). 6,75 (s. 1H). 7,18-7.30 (m, 2H),
7.49-7,565 (m, 1H), 8,29-8,31 (m, 1H), 8.32-8,34 (m, 1H), 8.35-8.38 (m, 1H), 8,40
(m, 1H). '
ESI/MS m/e: 281 ([M+H]", Ci5H12FNs)

Intermedio 2:
3,2:3'.4"-Terpiridin-5',6'-diamina
Etapa a:

5'-Nitro-3,2':3',4“-terpiridin-6'-amina
Se obtuvo (220 mg, 22%) a partir de 3-bromo-5-n'|tro-2,3'—bipiridin-6-émina (Intermedio 1-
Etapa b, 1,0 g, 3,4 mmol) y 4-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)pindina (764 mg.
3.73 mmol} siguiendo el mismo procedimiento deécrito en el Intermedio 1, etapa a.
& RMN de 'H (DMSO-dg): 7,17 (d, 1H), 7,35 (dd, 1H), 7,68-7.40 (m, 3H), 7.82 (d,
1H), 8,22 (s ancho, 1H), 8,50-8,40 (m, 2H), 8,53 (d ancho, 1H). 8,69 (s ancho, 1H).
ESI/MS mie: 294 ([M+H]", CysH NsO,).
Etapa b:

3,2:3",4"-Terpiridin-5",6'-diamina
Se obtuvo (148 mg, 75%) a partir de 5'-nitro-3,23' 4"-terpiridin-6'-amina (220 mg, 0,75
mmol) siguiendo el mismo protocolo descrito en el Intermedio 1, etapa d.

ESUMS m/e: 264 ((M+H]', CisHisNg). '

Intermedio 3:
3"-Cloro-3,2":3',4"-terpiridin-5",6'-diamina
Etapa a:

,—-—-:i.._'u - -
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= MU
|
SN TN,

23 -chlurn 5-niim 3.4"-bipiridin-B-amina
Slgwendo el mismo procedimiento que para el Intermedio 1 (étapa a), pers usando 4-
{445 5-1strametil-1 3 -2-dioxabarolan-2-il)-3-cloropiriding, se transformo 6-c|oru-5-yodc:—3-
mtroplm:[m -2-amina {intermedio 5 - etapa a}en el compuesto del eplgrafe Cama un
solido blanco (205 mg, 22%).
& RMN de 'H (CDCI ): 7.28 (d, 1H), 8,38 (s, 1H)}, 861 (d, 1H), 8,75 (3. H).
ESWMS me: 286 ([M+HI'. GroHaClaN: ). '
Etapa b: '

\J,X

3¥-Clora-5'-nitro-3,2": 34" " terpiridin-6'-amina '
Sigutendo &l misma procedimients que &n el Intemnadio 1 {etapa a}, 2,3"-diclora-5-nitro-
5.4 -bipiridin-B-amina proporciond el compueste del epigrafe LOmo un s6lide calor
pardusco {127 mg, 54%),

ESIIMSE mie: 328 ([M+H]", C15M1aCIN0,).
Etapa c:

3"-Lloro-3,2::3 4"-tarpiridin-5",6'-diamina
Se disalvid 3"clora-5"nitro-3,2":3" 4" -terpindin-6-amina (127 mg, 0,39 mmal) en EIOH
4.0 ml} y HCI concentrado HCI {245 ply. Se anadis hierra metalico (109 mg, 1,09 mmol} a
la suspensian y se calento la mezcla hasta 70 °C durante 1 h. La sﬁspensién se filtrés
entences a traves de Celte”™ y el disclvinte se eliming a vacio. Se afadié NaHCO; (20 mi
te una solucion acunsa al 4% p/p) &l residuc v la fase acuosa sa extrajp con AGOET (3 %
20 ml). La fase organica se secn, sa filrd y se concentrd hasta sequedad proporcianando
el compuesto del epigrafe (52 mp, 45%), que se ush sin purificacian adicional. '
ESINMS mie: 208 ({(M+H]", CisHi2CING).
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Intermedio 4:
4,2":3',4"-Terpiridin-5',6'-diamina
Etapa a:
L o NO:
(YN N,
N

5-Nitro-2,4"-biplridin-6-amina
Se obtuvo (0,240 g, 96% de rendimiento) a partir de 6-cloro-3-nitropiridin-2-amina (0.2 g,
1,15 mmol} y 4-(4,4.5 5-tetrametil-{1,3,2]dioxaborolan-2-il)-piridina (0,308 g, 1,50 mmol)
siguiendo el procedimiento descrito en el Intermedio 1, etapa a.
. 8 RMN de 'H (CDCh): 7.23-7.27 {d. 1H), 7,87-7,90 (m, 2H), 8,54-8,58 (d, 1H),

8,76-8,79 (m, 2H).

ESIMS m/e: 217 ([M+HT, CsHgN:O;)
Etapa b: '

3-Bromo-5-nitro-2,4'-bipiridin-6-amina

Se abtuvo (0,246 g, 76% de rendimienta) a partir de 5-nitra-2,4'-bipiridin-6-amina (0,240

g. 1,11 mmol) siguiendo el procedimiento descrito en e! Intermedio 1, etapa b, '
ESI/MS mfe: 295, 297 ([M]", [M+2]", C1oHzBIMN,O;)

Etapac:

5‘-Nitro-4,2‘:3’,4"-terplridlh-G'-amina .
Se abtuva (0.144 g, 60% de rendimiento) a partir de 3-bromo-5-nitro-2,4'-bipiridin-6-amina
(0,240 g, d,813 mmol) y 4-(4a4,5.5-telrametil-[1 J.2)dioxaborolan-2-il)-piridina {0,250 g,
1,220 mmol) siguiendo el procedimienta descrito en el Intermedio 1, etapa c.

ESUMS nve: 294 ([M+H]', CisHyN5O,)

Etapa d:
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N4\|

\" % NH;
.

SN TNK,

P

4,23 ,4"-Terpiridin-5',6'-diamina
Se afiadieron a una solucion de 5'-nitro-4,2":3"',4"-terpiridin-6'-amina (0,144 g, 0,490 mmal)
en etanol (5 ml), 0,300 ml de cloruro de.hidrégeno y 0,140 g (2,45 mmoil) de hierro. La
mezcia se calenté a 80°C durante 2 horas y se evapord el disolvente. La mezcla bruta se
extrajo entre acetato de etilo y agua. La fase organica se secd (MgSQ.) y el disclvente se
evapord dando el compuesto del epigrafe (0,120 g, 93% de rendimiento).

. ESHMS mle: 264 ((M+H]", CisH3Ns)

Intermedio 5:
3-Fluoro-4,2':3", 4" terpirldin-5',6'-diamina
Etapa a:

‘ CI” N7 TNA,
6-Claoro-5-yodo-3-nitropiridin-2-amina
Se anadieron a una suspension de 6-cloro-3-nitropiridin-2-amina (6,3 g, 36,3 mmal) en
etanol (110 mi}, 9.2 g (36,3 mmol) de yodo y 11,32 g (36,3 mmol) de sulfato de plata. La
mezcla bruta se agité a temperatura ambiente durante la noche y se separb por filtracion
del precipitado farmade. El solido aislado se punficé por cromatografia ultrarrapida (1:1
hexano/ acetlato de etilo) dando el compuesto del epigrafe (9,74 g, 88% de rendimientq),
5 RMN de 'H (CDCly): 1,56 (s, 2H), 8,76 (s, 1H).
ESIIMS m/e: 300 ([M+H]", CsH3ClIN;O;)
Etapa b:

2-Cloro-S-nltro-3,4'-bipirldin-G-amina
Se obtuvo (0,666 g, 80% de rendimiento) a partir de 8-cloro-5-yodo-3-nitropiridin-2-amina
(1 g, 3.34 mmo!) y 4-(4,4,5,5-tetrametil-[1,3,2]dioxaborolan-2-il)-piridina (0,754 g, 3,67
mmol) siguiendo el procedimiento descrito en el Intermedio 1, etépa a.

ESI/MS mie: 251 ([M+H]", C1oH:CINGO;)

2
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Etapa c:

3-Fluoro-5'-nitro-4,2':3',4"-terpiridin-6'-amina
Se obtuvo {0,214 g, 69% de rendimiento) a partir de 2-cloro-5-nitro—3,4‘-bipiridi'n-6-amina
(0,250 g, 1 mmol) y 3-fluoro-4-(4,4,5,5-tetrametil-[1,3,2]dioxabarolan-2-it}-piridina (0,445
g, 2 fhmol) siguiendo el procedimiento descrito en el Intermedio 1, etapa a.
8 RMN de 'H (CDCl,): 1,24 (s, 2H), 7,04-7,07 (m, 2H), 7,39-7 45 (m, 2H), 8,37 (s,
1H), 8,51-8,57 (m, 3H). A
ESHMS mie: 312 ((M+H]", CigM10FNsO;)

Etapa d:
NZ i
2y I\ NH,
NNTTNK,
N\%F

3-Fluoro-4,2':3',4"-terpiridin-5',6'-diamina .

Se obtuvo (0,183 g, 94% de rendimiento) a partir de 3-fluoro-5™-nitro-4,2":3',4"-terpisidin-6'-
amina (0,215 g, 0,69 rrimol) siguiendo el procedimiehto descrito en el Intermedio 1, etapa
d.

§ RMN de 'H (CDCl,): 1,26 (s, 4H), 7,00-7,05 (m, 3H), 7,37-7,43 (m, 1H), 8,27 (s,

1H), 8,40-8,48 (m, 3H).
ESIMS mfe: 282 (IM+H]", CysH1zFNs)

Intermedio 6: _
3.Cloro-4,2':3",4"-terplridin-5',6'-diamina
Etapa a:

3'-Cloro-5-nitro-2,4'-bipiridin-6-amina

Siguiendo el mismo procedimiento que en el intermedio 1 (etapa é){ per6 usando 4-
{4.4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)-3-cloropiridina, se transformé 6-cloro-3-
nitropiridin-é-amina en el compuesto del epigrafe como un sdlido blanco (2,14 g, 99%).
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5 RMN de 'H (CDCl3): 7,15 (d. 1H), 7,52 (d, 1H), 8,55 (d, 1H), 8,62 (d, 1H), 8,73 (s,

1H).
ESUMS mie: 251 ({M+H]", C1qH;CIN.Oy).
Etapa b:
Br_ N0,
X |N/ NH,
N A

3-Bromo-3'-cloro-5-nitro-2,4'-bipiridin-6-amina

" Siguiendo el mismo procedimiento que en el Intermedio 1 (etapa b) 3'-cloro-5-nitro-2 4'-

bipiridin-6-amina proporciond e! compuesto del epigrafe como un sélido color pardusco
(2,04 g, 93%). .
5 RMN de 'H (CDCly): 7,25 (d, 1H). 8,64 (d, 1H), 8,73 (s, 1H), 8,74 (¢, 1H).
ESI/MS m/e: 328,330 ([M]", [M+2]", C,cHeBrCINLO:):

Etapa c:
N/
k/l | R Noﬂ
N g

3-Cloro-5'-nitro-4,2":3",4"-terpiridin-6'-amina
Siguiendo el mismo procedimiento que en el Ehtermedio 1 (etapa a), pero usando 4-
(4,4.5,S-letrametil-f,3.2-dioxaborolan-2-il)piridi na, se convirtio 3-bromo-3'-cloro-5-nitro-
2 4'-bipiridin-6-amina en el compuesto del epigrafe como un sdlide amarillento (0,84 g,
85%). | -
8 RMN de 'H (CDCI,): 7,03 (d ancho, 2H), 7,25 (d, 1'H), 8,51 (d ancho, 2H), 8,55
(d, 1H), 8,57 (s, 1H), 8,59 (s, 1H).
ESI/MS mie: 328 ([M+H]", CisH,0CINSO3).

Etapa d:
N e NHy
|
Y7 TN UNH,
N2

3-Cloro-4,2":3' 4"-terpiridin-5",6'-diamina

Siguiendo el mismo procedimiento que en el Intermedio 1 (etapa d), 3-cloro-5'-nitro-

4,2".3' 4™-terpiridin-6"-amina proporciond el compuesto del epigrafe como un solido blanco

{0.78 g. >99%).
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8 RMN de 'H (DMSO): 5,14 (s ancho, 2H), 5,94 (s ancho, 2H), 6,83 (s, 1H), 6,95
(d ancho, 2H), 7,32 (d, 1H), 8,33 (d ancho, 2H), 8,42 (d, 1H), 8,46 (s, 1H).
ESI/MS m/e: 298 ([M+H]", C,sH1,CIN;).

Intermedio 7:

3"-Cloro-4,2":3",4"-terpiridin-5',6'-diamina

Etapa a: .

cl

2,3'-Dicloro-5-nitro-3,4'-bipiridin-6-amina
Se obtuvo (0.118 g, 41% de rendimiento) a pantir de 8-cloro-5-yodo-3-nitropiridin-2-amina
(0,3 g, 1 mmol) y 3-cloro-4-(4,4,5,5-tetrametil-[1,3,2]dioxaborolan-2-il}-piridina (0,311 g,
1,3 mmol) siguiendo el procedimiento descrito en el Intermedio 3, etapa a.

ESI/MS mie; 285 (IM+H]", CyoHsClNLO;)
Etapa b:

3"-CIoro-5'-nitrp-4,2':3',4"'-terpiridin-e'-amina
Se obtuvo (0,130 g, 99% de rendimiento) a partir de 2,3'-dicloro-5-nitro-3,4"-bipiridin-6-
amina (0,120 g, 0.42 mmol) y4—(4.4,5.5-tetrametil-[1.3,2]dioxaborolén-2-il)-piridina (0,130
g, 0,63 mmaol) siguiendo el procedimiento descrito en el Intermedio 1, etapa a.
5 RMN de 'H (CDCl3): 1,24 (s, 2H), 7,12-7,23 (m, 3H), 7,40-7,64 (m, 1H), 8,48-
8,57 (m, 2H), 8,61 (s, 1H).
ESIMS m/e: 328 ([M+H]’, CisHicCINsO2)
Etapa c:

K/ \,-”'\\/NHz
SRt
1 =% N NH2
N. 7
3"-Cioro-4,2':3',4"-terpiridin-5",6'-diamina _
Se obtuvo (0,082 g, 62% de rendimiento) a partir de 3"cloro-5-nitro-4,2':3',4"-terpiridin-6'-
amina {0,145 g, 0.443 mmol) siguiendo el procedimiento descrito en el intermedio 4,

etapad.
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ESIMS nve: 298 ([M+H]", CysH,,CINy)

intermedio 8

3-Cloro-3"-fluoro-4,2':3',4"-terplridin-5’,6'-dlamina
Se obtuvo como un s6lidé blanco (24%) a partir de 3-bramg-3'-cloro-5-nitro-2,4'-bipiridin-
6-amina (Intermedio 6-etapa b) y 3-fluoro-4-(tributilestannil)piridina, siguiendo el mismo
procedimiento que en el Intermedio? (etapa c).

ESI/MS m/e: 316 ((M+H]", CisH;,CIFNs).

Intermedio 9:
3,3"-Dicloro-4,2":3',4"-terpiridin-5',6'-diamina
Etapa a:

3,3"-Dicloro-5'-nitro-4,2":3' 4"-terpiridin-6"-amina
Se abtuve (0,034 g, 10% de rendimiento) a partir de 6-cloro-5-yodo-3-nitropiridin-2-amina
(0.3 g, 1 mmol) y 3-cloro-4-(4,4,5 5-tetrametil-{1,3,2]dioxaborolan-2-il}-piridina (0,311 g,
1,3 mmol) siguiendo el procedimiento descrito en el Intermedio 1, etapa a. .

" ESIMS mie: 362 ([M+H]", C1sHgClNsO2)
Etapa b:

3,3"-Dicloro-4,2":3",4"-terpiridin-5",6'-diamina

Se obtuvo (0,029 g, 72% de rendimiento) a partir de 3,3"-diclorg-5"nitro-4,2":3',4"-
terpiridin-6'-amina (0,045 g, 0,123 mmol) siguiendo el procedimientb descrito en el
Intermedio 4, etapa d.
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ESI/MS m/e: 332 ([M+H]", CisH,1Cl;Ns)

Intermedio 10:
241,3-Oxazol-2-il)-3,4'-biplridin-5,6-diamina
Etapa a:

6-Cloro-2-metoxi-3-nitropiridina

Se anadid gota a gota metanal (3,3 g, 103 mmol) en xileno (100 ml) a una suspension
agitada de hidruro sédica (60% en aceite mineral, 2,72 g, 113 mmol) en xileno (300 ml) a
0°C en atmosfera de argon. Después 20 minutos, se afadid 2,6-dicloro-3-nitropiridina
{20.0 g, 103 mmol) en xileno (300 ml), gota a gota y luego se calentd a reaccion has‘ta
temperatura ambiente y se agité durante la noche. Se afadié seguidamente agua (200
ml) y se separaron las dos fases. La fase organica se lavé con agua y salmuera, se secd
(MgSQ,) vy se evapord. El residuo se purificd por cromatografia uItrarrépida (10:1
hexanas/acetato de etilo) dando el compuesto del epigrafe (15,3 g, 78%) coma un solido
blanco. ’

8 RMN de 'H {CDCly): 4,10 (s, 3H), 7,05 (d, 1H), 8,28 (d, 1H).

Etapa b:

2-Metoxi-3-nitro-8-(1,3-0xazol-2-il)piridina

Se cargo un tubo Schlenk resellable secado al horno con 6-cloro-2-metoxi-3-nitropiridina
'(0,50 g. 2,6 mmol), 2-tributilestannaniloxazol (1,20 g, 3,4 mmol) y 1,4-dioxano (10 ml) y se
sometid a varios ciclos de evacuacion-rellenado con argon. Se afiadié entonces
tetrakis(trifenilfosfina)paladio (0,18 g, 0,16 mmol) y, después de tres nuevos ciclos de
evacuacion-rellenado con -argon, se selld el tubo Schlenk y se agitd la mezcla y calentd
en un ‘bafc de aceite hasta 110 °C. Después de agitar durante toda la noche, se
afiadieron agua y acetato de etilo y se lavd la fase orgénica con agua, se seco (MgSO,}y
se evaporé. El residuo se purificd por cromatografia ultrarrapida (2:1 hexanos/acetato de
etilo) dando el compuesto del epigrafe (0.38 g, 67%) como un sblido amarillo.
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8 RMN de 'H (CDCly): 4,24 (s, 3H), 7,38 (s, 1H), 7.84 (d, 1H), 7,87 (s, 1H), 8,40 (d,
1H).
ESI/MS mie; 222 ([M"“H]"’. CgH7N3Q4)

Etapa c:

3-Nitro-6-(1,3-oxazol-2-il)piridin-2-amina .
Se calentd una suspension de 2-metoxi-3-nitro-6-(1, 3-oxazol-2-il)piridina (0,187 g, 0,85
mmol) en amoniaco acuoso (32%, 5 ml) en un tubo sellado hasta 100°C con agitacion.
Después de 2,5 horas ia mezcla se enfrio y el precipitado se {iltrd y lavd con agua y luego
se secd a vacio dando el compuesto del epigrafe (0,134 g, 77%) como un sélido amarillo.
5 RMN de 'H (DMSO-dg): 7,41 (d, 1H), 7,53 (s, 1H), 8,14 (s, 2H), 8,38 (s, 1H),
8,53 (d, 1H).
ESUMS m/e: 207 ([M+H]+, CsHN,O3)

~ Etapad:

5-Bromo-3-nitro-6-(1,3-oxazol-2-il)piridin-2-amina

Se aiiadio N-bromosuccinimida (0,115 g, 0,65 mmol) a una solucion agitada de 3-nitro-6-

‘ {1,3-oxazol-2-il)piridin-2-amina (0,127 g, 0,62 mmol) en dimetilfformamida (3 ml) a 0°C y la

mezcla se calenté hasta temperatura ambiente. Después de 3 dias, se afadié mas N-
bromosuccinimida (0,058 g, 0,33 mmol) y se prolongé la agitacién durante 3 horas. La
solucion. se vertib en agua y el precipitado se filtré, se lavd con agua y se secd dando el
compuesto del epigrafe (0,18 g, 70%) como un sdlido amarillo.
3 RMN de "H (DMSO-ds): 7,56 (s, 1H), 8,19 (s, 2H), 8,41 (s, 1H), 8,68 (s, 1H).
ESI/MS m/e: 285/287 ((M+H]+, CoHsBrN,Os)

Etapa e:-

et
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5-Nitro-2-(1,3-0xazol-2-il)-3,4"-bipiridin-6-amina
Se cargd un tubo Schlenk reseliable secado al horno con 5-bromo-3;nitro-6—( 1,3-0xazoi-2-
ilpirigin-2-amina (0,141 g, 0,49 mmol), 4-(4,4,5 5-tetrametil-1,3,2-dioxaborolan-2-
il)piridina (0,203 g, 0,98 mmol), dioxanc (5 ml} y una solucién acuosa 2M de carbonato de
cesio (0,74 mi, 1,48 mmol). Se sometid el tubo Schlenk a tres ciclos de evacuacidn-
rellenado con argon y se afiadio camplejo de dicloruro de 1,1'-bis(difenilfosfino)erroceno-
paladio{li) - diclorometano [PdCl.dppf.DCM] (0,024 g, 0,03 mmol). Después de tres
nuevos ciclos de evacuacién-rellenado con argon, se sellé el tubo Schlenk y la mezcla se
agitd y calentd en un bafo de aceite hasta 95°C. Después de 20 horas, la mezcla se
enirid vy se repartio entre acido clorhidrico acuoso 2M y acetato de etilo. La fase acuosa
se filtrd a través de Celite® y se ajustd el pH a 5-6 con hidroxido sodico solido. La
suspensién se enfrid en un bano de hielo y el precipitado se fiitrd, se lavo con agua y se
secO dando el compuesto del epigrafe (0,090 g, 65%) como un sélido amarilio.

5 RMN de 'H (DMSO-dg): 7,24 (d. 2H), 7,33 (s, 1H), 8,24 (s, 1H), 8.29 (s, 2H), 8,43

(s. 1H), 8,52 (d, 2H).

ESUMS m/e: 284 ((M+H]+, C,aHN5O,)

Etapa f:

2-(1,3-Oxazol-2-il}-3,4'-bipiridin-5,6-diamina
Se colocod en-una atmosfera de hidrogeno (balon) y se agité a temperatura ambiente una
suspension de 5-nitro-2-{1,3-oxazol-2-il)-3,4'-bipiridin-6-amina (0,083 g, 0,31 mmol) y
paladio sobre carbon {(10%, 20 mg) en etanol {15 ml). Cespués de 3 horas, la mezcia se
filtrd a través de Celite® y se evaporo el filtrado. La trituracidn con éter dietitico
proporciont el compuesto del epigrafe (0,077 g, 97%) como un sélido naranja palido.
& RMN de 'H (CDCl3): 6,87 (s, 1H), 7,1.3 (m, 3H), 7,49 (s, 1H), 8,56 (d, 2H).
ESIMS m/e: 254 ([M+H]+, C,3H,NsO)

intermedio 11
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3'-Fluoro-2-(1,3-0xazol-2-il)-3,4'-blpiridin-5,6-diamina

Etapa a:

5 ©-Cloro-N, N-bis{4-metoxibencll)-3-nitropiridin-2-amina

Se anadio una solucién de N,N-bis{4-metoxibencil)amina (7,79 g, 30,3 mmol) y
trietilamina (2,89 g, 28,6 mmol) en cloroformo (20 ml) duranie 20 minutos a una solucion
agitada fria (bafo de hielo) de 2,6-dicloro-3-nitropindina (5,0 g, 26,0 mmol) en cloroformo
(25 ml). La mezcla se calentd hasta temperatura ambiente y se agitd durante la noche. El

10 disolvente se evaporo y la mezcla se repartié entre acetato de etilo y agua. La fase
organica se lavé con salmuera, se seco (MgSQ,) y se evapord dando un aceite. La
mezcla se suspendi6 en diclorometano (120 ml) y se afadié resina de isocianato
soportada en polimero (1,6 mmol/g, 8,0 g) y se removié la mezcla a temperatura
ambiente durante 2 dias. La mezcla se filtrd y el filtrado se evapard dando el compuesto

15 del epigrafe (10,7 g, 100%) como un aceite amarnilio brillante.

5 RMN de 'H (CDCI3): 3,78 (s. 6H), 4.51 (s, 4H), 6,68 {d, 2H), 6,80 (d, 4H), 8,23 (d,

4H), 8,02 (d, 1H).
ESI/MS m/e: 414 ([M+H]+. CyyHgoCINSO,)

20 Etapab:
RS ‘o”
~ N N-
\ ;

2-N,N-bis(4-metoxibencil)-3-nitro-6-{1,3-0xazol-2-il)piridina

Se obtuvo (79%) a partir de 6—cloro-N.N-bis(4-metoxibencil)-3-nitropiridin-2-amina y 2-

tributilestannaniloxaz ol, siguiendo el procedimiento descrito en la Preparacion 10, etapa

25 b
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$ RMN de 'H (CDCl5): 3,79 (s, 6H), 4,60 (s, 4H), 6,80 (d, 4H), 7,10 (d, 4H), 7,34 (d,
1H), 7,55 (d. 1H), 7,82 (s, 1H), 8,20 (d, 1H).
ESIMS mie: 447 ([M+H]+, CaaHzN.Os)

Etapac:

L
Q

Od
9 ‘
V

0o
1

4-Bromo-2-N, N-bis(4-metoxibencil}-3-nitro-6{1,3-0xazol-2-il}piridina
Se obtuvo (52%) a partir de ‘2-N.N-bis(4-metoxibencil)-S-nitro-6-(1.3-oxazol-2-il)piridina y
N-bromosuccinimida, siguiendo el proc edimiento descrito en la Preparacion 10, etapa d.
8 RMN de 'H (DMSO-d,): 3,69 (s, 6H), 4,59 (s, 4H), 6.83 (d, 4H), 7,12 (d, 4H), 7.58
(s, TH), 8.42 (s, 1H), 8,51 (s, 1H).
ESI/MS mie: 525/527 ([M+H]+, CaqM2:BiN,Os)
Etapa d:

2-N,N-bis(4-metoxibencil)-4-(3-fluoropiridin-4-i1)-3-nitro -6-(1,3-o0xazol-2-il}piridina
Se cargd un tubo Schlenk resellable secado al horno con 4-bromo-2-N,N-bis({4-

" metoxibencil)-3-nitro-6-(1,3-oxazol-2-il)piridina (547 g, 10,4 mmol), 3-fluoro-4-

(tributilestannil)piridina (5,22 g, i3,5 mmol} y dimetifformamida (82 ml). Se sometié el tubo
Schienk a tres ciclos de evacuacion-rellenado con argon, y se aiadieron cloruro de
bis(trifenilfosfino)-paladio (Il} (0,365 g, 0,52 mmol) y yoduro de cobre (1) (0,198 g, 1,04
mmol). Después de tres nuevos ciclos de evacuacion-relienado con argon, se selld el
tube Schlenk y la mezcla se agit6é y calentd hasta 160 °C en un baito de aceite. Después
de 20 horas, la mezcla se eﬁfﬁé y el disolvente se evapord. El residuo se suspendid en
una mezcla de metanocl y acetato de etilo, se filtrd a través de un lecho corto de Celite® y
se evapord. La pu.rificacién por cromatografia ultrarrapida (hexanos/acetato de etilo 6:1

e v et e e e
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hasta hexanos/acetato de etilo) proporcion6 et compuesto del epigrafe (4,07 g, 72%)
como un solido. ‘
ESHMS m/e: 542 ([M+H]+, CypH,.FNsOs)

Etapa e:

3'-Fluoro-5-nitro-2-(1,3-oxazol-2-il)-3,4'-bipiridin-6-amina

Se agitd a temperatura ambiente durante la noche una solucion de 2-N,N-bis(4-
metoxibencil)-4 -(3-fluoropiridin-4-il)-3-nitro-6 -( 1, 3-oxazol-2-il)piridina (0,15 g, 0,37 mmol)
en diclorometano (2 m!) y acido trifluorcacético (2 mi). El disolvente se evapord y luego se
neutralizo la mezcla con solucion acuosa al 4% de bicarbonato séddico. Ei sélido que se
formd se extrajo con acetato de etilo y la fase organica se lavd con agua, salmuera, se
seco kMgSO,,) y se evapord dando el compuesto del epigrafe (0.11 g, 67%) como un
sélido amarillo. - ‘

8 RMN de "H (CDCly): 7.21 (s, 1H), 7,30 (m, 1H), 7,71 (s, 1H}, 8,51 (m, 3H).

ESI/MS m/e: 302 ({M+H]+, C13HaFN5O3)

Etapa f:

3'-Fluoro-2+{1,3-oxazol-2-il)-3,4"-bipiridin-5,6-diamina

Se obtuvo (93%) a partir de 3'—fluoro-5-nitro-2-(1,3-oxazol-2-il)-3,4'-bipiridiﬁ-6-amina por
hidrogenaci()ﬁ con paladio sobre carbén siguiendo el procedimiento descrito en la
Preparacion 10, etapa f. '

8 RMN de 1H (DMSO-dg): 5,42 {s, 2H), 6,07 (s, 2H), 6,65 (s, 1H), 7,05 (s, 2H), 7,30

(m, 1H), 7,96 (s, 1H), 8,39 (m, 2H).

ESIMS mie: 272 ((M+H]+, Cy3H1oFNGO)
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Intermedio 12
2-(1,3-Oxazol-5-il)-3,4"-bipiridin-5,6-diamina

Etapa a:

\H{

2-Triisoprapilsililoxazol
Se anadio gota a gota durante 30 minutos n-BuLi (1.6M en hexanos, 76 ml, 190 mmol) a
una solucion agitada de oxazol (12,0 g, 174 mmol} en éter dietilico (400 ml) a -78 °C en
argon. La solucion se dejé agitando durante 60 minutos a -78 °C y luego se anadié gota
a gota durante 30 ‘minutos triflato de triisopropilsililo (46,3 mi, 172 mmol). La mezcla de
reaccion se calentd lentamente hasta temperatura ambiente y se agito durante la noche.
La mezcla se concentré a vacio y el residuo se suspendié en hexanos y se filtré a través
de un lecho de gel de silice eluyendo con hexanos/acetato de etilo 8:1. La concentracion
dio el compuesto del epigrafe (36,0 g, 93%) como un aceite incoloro.

3 RMN de 'H (CDCl3): 1,12 (d, 18H), 1,37 (m, 3H), 7:20 (m, 1H}, 7,81 (d, 1H).
Etapa b:

5-Tributilstannanil-2-triisopropiisilanil-oxazol

\H~<

Se anadid goia agota durante (aproximadamente) 30 minutos terc-Buli (1,7M en n-

BUSSn

pentano, 8,4 m!, 14,3 mmotl) a una solucién agitada de 2-triisopropilsililoxazol (3 g, 13
mniol) en tetrahidrofurano (75 mi) a —-78°C en argon. La solucion se dejé agitando durante
20 minutos a -78°C vy se afiadid entonces durante 20 minutos cloruro de tributilestaio (5,2
ml, 19,5 mmol). La mezcla de reaccién se calentd hasta temperatura ambiente y se agitd
durante otras 16 horas. La reaccién se diluyd con acetato de etilo, se lavd con agua y la
fase organica se secod (MgSO,) y se concentré a presion reducida. El producto bruto se

disolvié en n-pentano, se filtré a través de Celite® y se evapord el disolvente dando el

[ ———
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compuesto del epigrafe con un rendimiento cuantitativo como un residuo cleoso color

amarillo palidc que se usé sin purificacion adicional en la siguiente etapa.

5 RMN de 'H (CDCl5): 1,12 (d, 18H), 1,38 {m, 3H), 1,42 (d, 9H), 1,52-1,95 (m,
18H) 7,22 (s, 1H).

Etapa c:

e

N.. -

N

N}\:o
5

. 3-Nitro-642-triisopropitsilanil-1,3-oxazol-5-il)piridin-2-amina

Se obtuvo (80%) a partir de 6-bromo-3-nitropiridin-2-amina y 5-tributilestannanil-2-
triisopropilsilaniloxazol, siguiendo el procedimiento descrito en la 'Preparacién 10, etapa b.
3 RMN de 'H (CDCly): 1,17 (d, 18H), 1,43 (m, SH). 7,41 (d, 1H), 7.85 (s, 1H), 8,48
(d. 1H).
ESI/MS mie: 363 ([M+H]+, C,7H6N,03Si)

Etapa c: (procedimiento altérnativo)

e
A
Y
3-Nitro-6-(2-triisopropilsilanil-1,3-0xazol-5-il)piridin-2-amina

Se obtuvo {679%) a partir de 6-cloro-3-nitropiridin-2—an{Ina y 5-tributilestannanil-2-

triisopropilsilaniloxazol, siguiendo el procedimiento descrito en la Preparacién 10, etapa b.

Etapa d:
Q.
Br i\ N.O-
= NT TN
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5-Bromo-3-nitro-S-(Z-triisopropilsllanil-1,3-oxazol'-5-i|)piridin-2-amiﬁa

Se obtuvo (88%) a partir de 3-nitro-6-(2-triisopropilsilanil-1,3-oxazol-5-i)piridin-2-amina y
N-bromosuccinimida, siguiendo el proc edimiento descrito en la Preparacion 10, etapa d.

5 RMN de "H (CDCls): 1,17 (d, 18H), 1,45 (m, 3H). 8,15 (s, 1H), 8,68 (s, 1H).
ESIMS m/e: 441/443 ([M+H]+, C17H26BrN,O;Si)

Etapa e:
z
N | 2.
NSYTONTTN
-0

5-Nitro;2-(1,3-oxazol-5-il)-3,4'-bipiridin-G-amina
Se obtuvo (74%) a pantir de 5-bromo-3-nitro-6-(2-triisopropilsilanil-1,3-oxazol -5-il)piridin-2-
amina y 4—(4,4,5,5-tetrametil-1,3,2-dioxaborolan»2'-il)piridina-siguieﬁdo el procedimiento
descrito en la Preparacion 10, etapa e.
8 RMN de 'H (CDCl,): 7.15 (s, 1H), 7.38 (d. 2H), 8,20 (s, 1H), 8,32 (s, 1H), 8,45 (s,
1H), 8,62 (d, 2H).
ESI/MS m/e: 284 ((M+H]+, C3HeN503)

Etapa f:

2-(1,3-Oxazol-5-il)-3,4"-bipiridin-5,6-diamina

Se obtuvo (82%) a particr de 5-nitro-2-(1,3-oxazol-5-il)-3,4'-bipiridin-6-amina por'

hidrogenacion con paladio sobre carbén siguiendo el procedimiento descrito en la
Preparacion 10, etapa f. '
5 RMN de ‘H (DMSO-dg): 5,26 (s, 2H), 5,94 (s, 2H), 6,67 (s, 1H), 6,79 (s, 1H), 7,16
(d, 2H), 8,12 (s, 1H), 8,52 (m, 2H).
ESUMS mfe: 254 ([M+H}+, C13H,NsO)

intermedio 13
3'-Fluoro-2-{1,3-oxazol-5-il)-3,4'-bipiridin-5,6-diamina
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Etapa a:

3'-Fluoroe-5-nitro-2-(1,3-oxazol-5-i)-3,4'-bipiridin-6-amina

Se obtuvo (18%) a partir de 5-bromo-3-nitro-6-(2-triisopropitsilanil-1,3-oxazol-5-il)piridin-2-
amina y 3-fluoro-4-(tributilestannil)piridina s.iguiendp el procedimiento descrito en la
Pre'paracic'm 11, etapa'd. '

5 RMN de "H (CDCls): 7,30 (m, 1H), 7.38 (s, 1H), 7.81 (s, 1H), 8,40 (s, 1H), 8.52

(m, 2H). '

ESI/MS mfe: 302 ((M+H]+, C,3H,FNsO;)

Etapa b:

3'-Fluoro-2-{1,3-0xazol-5-il)-3,4'-bipiridin-5,6-diamina .
Se obtuvo (89%) a partir de 3'-flucro-5-nitro-2-(1,3-oxazol-5-il)-3,4"-bipiridin-6-amina por

hidrogenacién con paladio sobre carbdon siguiendo el procedimiento- deschto en la

- Preparacion 10, etapa f.

ESIMS m/e: 272 ((M+H]+, CsHyoFN5O)

Intermedio 14

" Etapa a:

3",5"-difluoro-5'-nitro-3,2':3',4"-terpiridin-6'-amina

Se calenté a 150°C durante 6 horas en un sintetizador de microondas Biotage Initiator
Microwave Synthesizer una mezcla de 3-bromo-5-nitro-2,3"-bipiridin-6-amina (Intermedio
1, etapa b, 1 g, 3,39 mmol), 3,5-difluoro-4-tributilestannanilpiridina (1,5 g, 3,71 mmal),

b
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cloruro de bis(trifenilfosfino) paladio (I} (0,24 g, 0,34 mmol) y yodure de cobre (1) (0,13 g,

0,68 mmot) en dioxano (15 ml). La mezcla se fiitrd a través de Celite® vy la torta del filtro

se lavo con dioxano. El disolvente se evapord y el residuo bruto se purificd por

cromatografia ultrarrapida sobre gel de silice (diclorometano/metanol 95:5)

proporcionando el compuesto del epigrafe (1,07 g, 85%) como un sdlido amarillo.
ESIUMS mie: 330 ([M+HJ', C1sHoF2NsOy).

Etapa b:

3",5"-difluoro-3,2":3',4"-terpiridin-5,6'-diamina .
Se agitd en atmosfera de hidroégeno a 2,76 bar una suspension de 3",5"-difluoro-5'-nitro-
3,2":3',4"-terpiridin-6-amina (0,2 g, 0,608 mmol)} y paladio al 10% sobre carbon (0,04 g) en
una mezcla de THF/ etanol 40:60 (8 ml). Después de 12 horas, 1a mezcla se filtrd a través
de Celite® y la torta del filtro se lavé con etanot y THF. El fittrado reunido y las aguas de
lavado se evaporaron proporcionando el ¢ ompuesta del epigrafe como un sélido (0,180 g,
99%).

ESIMS m/e: 300 ([M+H]", C,sH1;F2Ns).

EJEMPLOS

" Ejemplo 1

6-(3-Fluor0piridln-4-il)~5-piridln-3-i|-1,3-dihid|;o-2H-imidazo[4,5-b]plridin-2-ona
Se afadieron secuencialmente Et;N (156 ul, 1,12 mmol) y carbonildiimidazo! (182 mg,
1,12 mmol) a una solucion de 3"-fluoro-3,2"3' 4"-terpiridin-5',6'-diamina (Intermedio't
158 mg, 0,56 mmol) en THF (5 ml). La mezcla de reaccidon se calentd hasta reflujo

durante 4 horas y luego se elimino el disolvente a presién reducida. La cromatografia

ultrarrépida del aceite bruto resultante (CHZCI2IEtOHINH3 ac. 60:8:1 hasta 40:8:1) seguida
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por cromatografia de fase inversa (CH;CN al 0% en H;O hasta CH.CN al 25% en H,0)
proporciond el compuesto del epigrafe como un solido blanco (29 mg, 17%).
& RMN de *H (DMSO-dg): 7.27 (dd, 1H), 7.33 (s, 1H), 7.44 (dd, 1H), 7,59 (dt, 1H),
8,37 (d, 1H), 8,42 (m, 3H), 11,18 (s, 1H), 11.70 (s, 1H),
ESUMS me: 308 ({M+H}", CoHioFN=O).

" Ejemplo 2

Etapa a:

N-(B'-amlno-3“-ﬂuoro-3.2':3'.4“-terpirldin-5'-i|)clclopropanocarboxamida
Se afadieron 0,071 ml (0,78 mmol) de ciclopropancilcarbonilo a una solucién de 3"-
fluoro-3,2":3',4"-terpindin-5',6"+diamina (Intermedio 1, 0,2 g, 0,71 mmal) en piridina (2 ml).

La mezcla se calenté a 80°C durante 4h y se evaporé el disolvente. La mezcla bruta se

extrajo entre acetato de etilo y agua, la fase organica se secé (MgSO4) y se evaporo. El -

residuo se purific6 por cromatografia ultrarrapida sobre gel de silice
(diclorometano/metanol 90:10) dando el compuesto del epigrafe (0,202 g, 82% de
rendimiento). : A

ESIMS m/e: 350 {IM+HJ*, C4H,sFN5O)

" Etapa b:

2-Cic|opr0pi|-6-(3-fluolropiri-din-4-i|)-5-piridin-3-i|-3H-imidazo[4,5-b]pirid|na

Se calentd en un tubo sellado a 130°C durante 16 horas una solucion de N-(6'-amino-3"-
fluoro-3,2".3',4"-terpiridin-5'-il)ciclopropanccarboxamida (0,2 g, 0,58 mmol) en Aacido
aceético (2,5 ml). El disolvente se evaporé y se afadid agua (1 mi).y la solucion se
neutralizé con solucion acuosa al 4% de bicarbonato sodico y se extrajo con acetato de
etilo. La fase organica se lavé con salmuera, se secd (MgSQ;) vy se evapord. El residuo

se purificé por cromatografia ultrarrapida sobre gel de silice (d'iclorometano/metanollNH3

' 100:8:1) dando el compuesto del epigrafe (0,024 g, 12% de rendimienta).

ESI/MS m/e: 332 ({M+H]", C1oH;sFNs)

- Spy—— -
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Ejemplo 3 y Ejemplo 4

N¥ I
= gy N
-
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2-Ciclohexil-6-(3-ﬂuoropiridin-4-il)-5-piridin-3-i|-3H-imidazo[4,5-b]piridina y 6-(3-
fluoropiridin-4-il)-2-metil-5-piridin-3-il-3H-imidazo[4,5-b)piridina

Se siguid et mismo procedimiento que en el Ejemplo 2, perc usando cloruro de
ciclohexanocarbonilo. La purificaciéon final del residuo por cromatografia ultrarrspida
(CH,CI/PrOH 98:2 hasta 65:35) proporcioné 2-¢i;:lohe5<i!-6-(3-fluoropiridin—4-i| }5-piridin-3-
il-3H-imidazo[4,5-blpiridina (Ejemplo 3) come un sélido amarillente (134 mg, 51%). §
RMN de "H {CDCly): 1,28-1,66 (m, 4H), 1,71-1,98 (m, 4H), 2,15 (d ancho, 2H), 7,36 (ddd,
1H), 7,52 (dd, 1H), 7,82 (dt, 1H), 8,01 (s, 1H), 8,36 (d, 1H), 8,42 (dd, 1H), 8,46 (dd, 1H),
8,51 (d ancho, 1H), ESI/MS m/e: 374 ([M+H]", CozHzoFNs). y 6-(3-fluoropiridin-4-il)-2-metil-
5.piridin-3-it-3H-imidazol4,5-b]piridina (Ejemplo 4) como un sélido blanco (90 mg, 42%) 8
RMN de 'H (CDCly): 2,69 (s, 3H), 7,36 (ddd, 1H), 7,82 (dd, 1H), 7,82 (dt, 1H), 8,02 (s,
1H), 8,36 (d, 1H}, 48,41 (dd, 1H), 8,46 (dd, 1H), 8,50 (d ancho, 1H). ESI/MS m/e: 306
(IM+H]", Ci7H12F Ng).

Ejemplo §

2-(4-Fluorofenil)-6-(3-fluoropiridin-4-il}-5-piridin-3-il-3H-imidazo[4,5-b]piridina

Se colocaron en un tubo sellado 3"-fluoro-3,2":3',4"-terpiridin-5',6'-diamina (Intermedio 1,
158 mg, 0,56‘mmol). cloruro de 4-fluorobenzoilo (73,0 pl, 0,62 rnmol).y piridina
(aproximadamente 4 ml). La solucidn se calentd inicialmente a 140°C durante 48hy
luego a 160°C durante otras 48 horas. A continuacion, se enfrid la mezcla de reaccioén
hasta temperatura ambiente, se eliminé la piridina a vacio y se purifico el aceite bruto por
cromatografia en columna ultrarrapida (CH.CI,/EtOH, 95:5) proporcionando el éompuesto
del epigrafe como un sélido bianco (141 mg, 65%).
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5 RMN de 'H (DMSO-dg): 6,89 (t. 1H), 7,06 (t, 2H), 7.26 (dd, 1H), 7,56 (dt, 1H),
7,77 (dd, 1H), 7,82 (s, 1H), 7,96 (dd, 2H), 8,14 (dd, 1H), 8,18 (d ancho. 1H), 8,25
(s ancho, 1H). .

ESI/MS m/e: 386 ((M+H]", CyHq5F2N;).

Ejemplo 6
Etapa a:

N-(G'-Amino-3"-ﬂuoro-3,2':3',4"—terpiridin-5'-i|)-4-mefoxlbenzamida
Se anadid cloruro de 4~metoiibenzoilo (0,066 g, 0,39 mmol) a una solucién de 3"-fluoro-
3,2':3',4"-terpiridin-5",6"-diamina (Intermedio 1, 0,1 g, 0.36 mmol) en piridina (2 ml). La
mezcla se agitd a temperatura ambiente durante la noche y se evaporé el disolvente. Se
aiadieron diclorometano (1,6 ml) y tris-(2-amingetil)amina poliestirenb (0,180 g, 0,72
mmol) y la mezcla se agité a temperatura ambiente durante 1 hora. La resina se filtro y se
lavo dos veces con diclorométano. Los filtrados se reunieron y el disolvente se evaporo
dando el compuesto del epigrafe (0,172 g) que se usd en la siguiente etapa sin
purificaciéon adicional. ‘

~ ESI/MS m/e: 416 (IM+HJ", Co3HsFNsO2)
Etapa b:

6-(3-Fluoropiridin-4-il)-2-(4-meto xifenil)-5-piridin-3-i1-3H-imidazo[4,5-b]piridina
Se obtuvo (0,039 g, 28% de réndimiento) a partir de N-(6'-amino-3"-fluoro-3,2":3',4"-
terpiridin-5'-il}-4-metoxibenzamida siguiéndo el procedimiento descrito en el Ejemplo 2,
etapa b. '
& RMN de 'H (CDCl3): 3,93 (s, 3H), 7.09-7,14 (d, 2H), 7,08-7,36 (m, 4H), 7,48-7,52
(s, 1H), 8,09 (s, 1H), 8,21-8,25 (d, 2H), 8,42-8,48 (m, 1H), 8,54-8 62 (m, 1H), 9.42-
9.46 (m, 1H}.
ESI/MS m/e: 398 ([M+H]", CxHFN5O)
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Ejemplo 7

N-{4-{6-(3-Fluoroﬁiridin-4-i|)—5-piridin-3-iI-3H-imidazo[4,5-b]piridln-2-ll]fenil}-N,N—
dimetilamina
Se obtuvo (0,020 g, 14% de rendimiento) a partir de 3"-fluoro-3,2":3',4"-terpiridin-5',6'-
diamina (Intermedio 1, 0,1 g, 0,356 mmol) y cloruro de 4-(dimetilamino)benzoilo (0,072 g,
0,391 mmol) siguiendo el procedimiento descrito en el Ejemplo 6.
5 RMN de 'H (CDCl,): 3,10 (s, 6H), 6,81-6,85 (d, 2H), 7,21-7,30 (m, 4H), 7,62-7,66
(m, 1H), 7,99 (s, 1H), 8,04-8,09 (d, 2H), 8,37-8.42 (m, 1H), 8.53-8,55 (m, 1H),
8,65-8,70 (m, 1H).
ESI/MS m/e: 411 ([M+H]", Co4H;aFNg)

Ejemplo 8

6-(3-Fluaropiridin-4-il)-2-(4-terc-b utilfenil)-5-piridin-3-il-34-imidazo[4,5-b]piridina

. Se obtuvo (0,050 g, 33% de rendimiento) a partir de 3"-fluore-3,2":3' 4"-terpiridin-5',6"-

diamina (Intermedio 1, 0,1 g, 0,356 mmol) y clorurc de 4-terc-butilbenzoilo (0,072 ml,
0,391 mmol) siguiendo el procedimiento descrito en el Ejemplo 6.
8 RMN de 'H (CDCl,): 1,41 (s, 9H), 7,16-7,37 (m, 2H), 7,46-7,50 (m, 2H), 7,61-
7.65(d, 2H), 8,15 (s, 1H), 8,24-8,28 (d, 2H), 8,43-8,49 (m, 2H), 8,66-8,68 (m, 1H),
9,54 (s ancho, 1H).
ESUMS m/e: 424 ((M+H]*, CpgHz2FNs)

Ejemplo 9
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6-(3-Fluoropiridin-4-il)-5-piridin-3-Il-2-[4-(triﬂuorometil)fénil]-3H-imidazo[4,5-
blpiridina
Siguiendo el mismo procedimiento que en el Ejemplo 2 pero usando cloruro de 4-
(trifluorometil)benzoilo, se obtuvo el compuesto del epigrafe como un sélido blanco (172
mg, 57%).
8 RMN de 'H (CDCl,): 7,21 (dd, 1H), 7,39 (t, 1H), 7,46 (d ancho, 1H), 7,89 (d, 2H),
8,19 (s, 1H), 8,47 (d, 2M), 8,52 (s ancho, 2H), 867 (d ancho, 1H), 8,68 (s, 1H),
. 9,80 (s ancho, 1H).
ESI/MS mfe: 436 ((M+H]", CaaH3FNg).

Ejemplo 10

4-[6-(3-Fluoropiridin-4-il)-5-pirldin-3-il-3H4-imidazo[4,5-b)piridin-2-il]benzoato de
metilo |
Se cbtuvo (0,047 g, 31% de rendimiento) a partir de 3"-fluoro-3,2":3",4"-terpiridin-5',6'-
diamina (Intermedio 1, 0,1 g, 0,356 mmol) y 4-(clorocarbonil )benzoato de metilo (0,078 g,
0,391 mmol) siguiendo el procedimiento descrito en el Ejemplo 6.
5 RMN de 'H (DMSO-d;): 3,90 (s, 3H), 7,30-7,37 (m, 2H), 7,55-7,60 (m, 2H), 7.68-
7,74 (h. 2H), 8,14-8,24 (m, 3H), 8,40-8,51 (m, 4H).
ESI/MS mie: 426 ((M+H]", CzHi1sFNsO;)

Ejemplo 11

Acido 4-[6-(3-fluoropiridin-4-il)-5-piridin-3-il-3H-imidazo[4,5-b)piridin-2-i])benzoico
Se afadio solucidn acuosa 2N de hidréxido séddico (0,1 ml) a una solucion de 4-[6-(3-
fluoropiridin-4-il)-5-piridin-3-il- 3H-imidazo[4, 5-b]piridin-2-iljbenzoato de metilo (Ejemplo
10, 0,041 g, 0.097 mmol) en una mezcla de THF/etanal 1:1 (1,2 ml). La mezcla se calentd
a 60°C durante 3h y luego se neutralizd con solucién acuosa 2N de cloruro de hidrogeno.

El disolvente se evapord y la mezcla bruta se purificd por cromatografia ultrarrapida sobre
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gel de silice (diclorometano/etanol/acetato de etilo/acido acético 78:10:10:2) dando el
compuesto del epigrafe (0,013 g, 31% de rendimiento). ' ‘
3 RMN de 'H (DMSO-ds): 7,31-7,37 (m, 2H), 7,55-7,60 (m, 2H), 7,68-7,74 (m, 2H),
8,09:8,13 (m, 1H), 8,21 (s. 1H), 8,30-8.35 (d, 2H), 8,47-8,51 {m, 3H).
ESI/MS mfe: 412 ([M+H]*, CasHaaFNsO2)

Ejemplo 12

6-(3-Fluoropiridin-4-il)-5-piridin-3-il-2-piridin-4«il-34H-imidazo[4,5-b]piridina

. Se obtuve (0,070 g, 53% de rendimientio) a partir de 3"-fluoro-3,2"3',4"-terpiridin-5',6'"-

diamina (Intermédio 1, 0.1 g, 0,356 mmol) y cloruro de isonicotinoilo {0,070 g, 0,391
mmol) siguiendo el pro'cedimiento'descrito en el Ejemplo 6.
& RMN de 'H (CDCl3): 7.24-7,34 (m, 3H), 7.65-7,69 (m, 1H), 8,12-8,20 (m, 3H),
8,38-8,44 (m, 2H), 8.53-8,55 (m, 1H), 8,68-8,70 (m, 1H), 8,79-8,82 (m, 2H)
ESIIMS m/e: 369 {(M+H]", Cy1H,3FN;)

Ejemplo 13
N’i F
N

2-(2,3-Dihidro-1,4-benzodioxin-6-il)-6-{3-flucropiridin-4-il)-5-piridin-3-il-3H4-
imidazo[4,5-b]piridina
Se obtuvo (0,027 g, 18% de rendimiento) a partir de 3"-fluoro-3,2":3',4"-terpiridin-5',6'-
diamina (Intermedio 1, 0,1 g, 0,356 mmal) y cloruro de 2,3-dihidro-1,4-benzodioxina-6-
carbonilo (0,078 g. 0,391 mmol) siguiendo el procedi miento descrito en el Ejemplo 6.
5 RMN de "H (CDC),): 4,37 (s, 4H), 7,05-7,34 (m, 4H), 7,36-7,43 (d, 1H), 7,82-7,87
{m, 2H), 8,10 (s, 1H), 8,42-8.49 (m, 2H), 8,66-8,69 (m, 1H), 9.64 (s, 1H).
ESI/MS m/e: 426 ([M+H]", CasHisFNsO2)

Ejemplo 14

Etapa a:

-
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N-(6"-Aming-3"-f] uoro-3,2':3',4"-terpiridin-5"il)-3-fluoro-4-metilbenzamida

Se anadieron 0,071 ml (0,78 mmol) de cloruro de 3-fluoro-4-metilbenzoilo a una solucion
de 3"-fluoro-3,2":3' 4"-terpiridin-$'.§'-diamina (Intermedio 1, 0,2 g, 0,71 mmol) en piridina
(2 ml). La mezcla se calentd a 40°C durante 4h y se evapord el disolvente. La mezcla
bruta se extrajo entre acetato de etilo y agua, se secé ia fase orgénica (MgSO,) y se
evapord dando el compuesto del epigrafe (0,285 g, 88% de rendimiento) que se uso6 en |a
siguiente etapa sin purificacion adicional. '

ESI/MS m/e: 418 ((M+H]", CxH,;F2N;0)
Etapa b: '

6-(3-Fluoropiridin-4-il)-2-[3-fluoro-4-(trifluoromatil)fenil]-5-piri din-3-il-3H-imidazo[4,5-
blpiridina =
Se obtuvo (0,043 g, 15% de rendimiento) a partir de N-(6'-amino-3"-fluoro-3,2"3",4"-
terpiridin-5'-il)-3-fluoro-4-metilbenzamida siguiendo el procedimiento descrito en el
Ejemplo 2, etapa b,
S RMN de 'H (CDCly): 7,19-7,24 (m, 2H); 7,38-7,46 (m, 2H), 7,83-7,91 (t, 1H), 8,21
(s, 1H). 8,22-8,29 {m, 2H), 8.45 (s, 14}, 8,52-8,55 (d, 1H), 8,69-8,71 (d, 1H), 9,89
(s. TH). . ‘
ESI/MS m/e: 454 ([M+H]", Co3H,,FsNg)

Ejemplo 15
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2-(2,4-Dicloro-5-fluorofenil):6-(3-fluoropiridin-4-il)-5-piridin-3-il-34-imidazo|[4,5-
b]piridina '

Se obtuvo (0,075 g, 47% de rendimiento) a partir de 3"-fluoro-3,2".3',4 -terpiridin-5',6'-
diamina {Intermedio 1, 0,1 g, 0,356 mmol) y clorurc de 2.4-dicioro-5-fluorobenzoilo

(0,070 g, 0,391 mmol) siguiendo el procedimienio descrito en el Ejemplo 6.
ESI/MS m/e: 454 ([M""H]’, szHnC'ngNs)

" Ejemplo 16

2-(4-Fluorobencil)-6-{3-fluoropiridin4-il}-5-piridin-3-il-3H-imidazo[4,5-b] piridina
Se obtuvo (0,035 g, 25% de rendimiento} a partir de 3"-fluoro-3,2":3' 4"-terpiridin-5',6'-
diamina (Intermedio 1, 0,1 g, 0,'356 mmol) y cloruro de (4-fluorofeniljacetilo (0,054 mi,
0,391 mmol) siguiendo el procedimiento descrito en el Ejemplo 6.
5 RMN de "H (CDCls): 4,33 (s, 2H), 7.01-7,09 (m. 2H), 7,25-7,38 (m, 4H), 7,55-
7.59 (d, 1H), 8.02 (s, 1H), 8.36-8,42 (m, 3H), 8,46-8,49 (d, 1H). 8.70 (s, 1H).
ESI/MS mie: 400 ({M+H]", CyaHsF2Ns)

Ejemplo 17

2-[1-(4-Clorofenil}-1-metiletil]-6-{3-fiuoropiridin-4-il}-5-piridin-3-il-3H-imidazo([4,5-
blpiridina 4 :
Se obtuvo (0,040 g, 49% de rendimiento).a partir de 3"-fluoro-3,2"3' 4" "-terpiridin-5',6'-

diamina (Intermedio 1, 0,1 g, 0,356 mmol) y cloruro de 2-(4-clorofenil)-2-metilpropanoilo

(0,14 g, 0,651 mmol) siguiendo el procedimiento descrito en el Ejemplo 6.
3 RMN de 'H (CDCl3): 1,61 (s, 6H), 7,00-7,06 (m, 2H), 7,26-7,38 (m, 4H), 8,08-
8.14 (m, 3H), 8,42-8,44 (m, 1H), 8,46-8,48 (d, 2H), 9,30 (s, 1H).
ESIMS mie: 444 ((M+H)", CasH1oCIFN;)

P PO Y-SR
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Ejemplo 18

F
{3,5-Difluorofenil)[6-(3-fluoropiridin-4-il)-5-piridin-3-il-3H-imidazo[4,5-b] piridin-2-
illmetanona
Se afadieron 0,07’1 ml (0,78 mmol) de cloruro de 3,5-difluorobenzoilo a una solucidn de
3"-fluore-3,2":3".4"-terpiridin-5',6'-diamina (Intermedio 1. 0,1 g, 0,79 mmol) en piridina (2
mi). La mezcla se agité a temperatura ambiente durante 16 h y se evapord el disolvente.
La mezcla bruta se purificé por cromatografia ultrarrapida (diclorometano/metanol 95:5)
dando el compuesto del epigrafe (0,015 g, 10% de rendimiento).

6 RMN de 'H (CDCl;): 6,96-7,08 (m, 1H), 7,22.7,35 (m, 3H), 7,75 (s, 1H), 7,82-

- 7,87 (m, 1H), 8,18-8,24 (m, 2H), 8,45-8.47 (m, 2H)}, 8,56-8,58 (m, 2H).
ESIMS m/e: 432 (IM+H]", C3H12FsNsO)

Ejempio 19

N<{4-Clorofenil)-6{3-fluoropiridin-4-il)-5-piridin-3-il-3H-imidazo[4,5-b]piridin-2-amina
Se afadid 1,3-diisopropilcarbodiimida (0,042 ml, 0,267 mmol) a una solucion de 3"-fluoro-
3,2":3',4"-terpiridin-5".6'-diamina (Intermedio 1, 0,050 g, 0,179 mmol) y 1-cloro-4-
isotiocianatbbenceno (0,045 g, 0,267 mmol) en etanol (1 ml). La mezcla se calenté a

50°C durante 2h, Después de enfriar a temperatura ambiente, el sélido precipitado se

. separé por filtracion dando el compuesto del epigrafé (0,035 g, 47% de rendimiento).

5 RMN de 'H (MeOD): 7,34-7,38 {m, 3H), 7,44-7,49 (dd, 1H), 7,67-7.70 (m, 2H),
7.73.(s. 1H), 7.77-7.84 (m, 1H), 8,34-8,48 (m, 5H).
ESI/MS mfe: 417 ([M+M]", Ca2H,2CIFNG)

Ejemplo 20

gy
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5,6'—Dipiridin-4-i]-1,3-dihidru-zH-imidazn[d,ﬁ-b]piridin-.z-nna

Se obtuvo (0,012 g, 23% de rendimiente} a partir de 4,23 4"terpiridin-5',6"-diamina

{intermedic 4, 0,048 g, 0,18 mmél} siguiendu_el procedimients descrito en el Ejempio 1.
ESUMS mre: 290 (M+H]", GigH, NeO)

Ejemplo 23

5-(3-F luoroplridin-4-il}-6-piridin-d-il-1 ,3-d.ihidro«2H—imidazu[d-,ﬁ-b]piridi n-2-ana
Se obtuvo {0,024 g, 15% de rendimiento) a partir dg 3-fluore-4 2 3" 4"-terpiridin-5',5'-
diaming (Intermedio &, 0,173 g. 1.06 mmol} siguiendo e! procedimiento descrito en &l
Ejemplo 1.

ESIMS mye: 308 (M+H[', CraHioFNoO)

Ejemplo 24

5-(B-CIurc:-;iiridi'n-d-il}-ﬁ-piridin-4-11-1,3-dlhidm-2H-imidaz_n[4,5-ﬁ]p_lrldin-2~una
Siguiendo el mismo protocolo que en el Ejemple 1, pero usando 3-clora-4,2"3',4"-
terpiridin-5',6'-diamina {intermedio 6), se obtuvo el compuesto del epigrafe come un
solido blanco. (74 myg, 85%).
3 RMN de 'H (DMSO-da) 7,11 {d ancho, 2H}, 7,35 (s, 1H), 7.41 {d, 1H}, 8,41 (d
ancho, 2H},. 8,47 (¢, 1H), 8,54 (s, 1H}, 11,24 {53 ancho, 1H}, 11,69 (s ancho, 1H).
ESIMS mie: 324 ((M+H[", CyH CINS O, '

Ejempla 25

5-{3-Cloropiridin-4-il)-2-{4-fluorofenil)-6-piridin-4-11-3H-imidazo[4,5-b]piridina

5 =

PR |
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Siguiendo el mismo protocolo que en el Ejemplo 5, pero usando 3-cloro-4,2"3',4"-
terpiridin-5'.6'-diamina (Intermedio 6), se obtuvb el compuesto del epigrafe como un
sélido blanco (68 mg, 34%).

& RMN de 'H (CDCl,): 7,15 (d, 2H), 7,23-7,32 (m, 3H). 8,14-8,25 (m, 2H), 8,21 (dd,

1H), 8,49 (m, 1H), 8,51 (d, 2H), 8,58 (s, 1H). '

ESIMS mie: 402 ((M+H]’, CzH,3CIFNs).

Ejemplo 26

6-(3-Cloropiridin-4-il)-5-piridin-4-il-1,3-dihidro-2H-imidazo[4,5-b]piridin-2-ona
Se obtuvo {0,021 g, 23% de rendimientb) a partir de 3"-clorc-4,2":3',4"-terpiridin-5' 6'-
diamina (Intermedio 7, 0,082 g, 0,275 hmol) siguiendo el procedimiento descrito en el
Ejemplo 1.
8 RMN de 'H (DMSO-dg): 7,13-7.16 (m, 2H), 7,26 (s, 1H), 7.41-7,43 (m, 1H), 8,41-
8,43 (m, 2H), 8,48-8,51 (m, 1H), 8,62 (s, 1H).
ESI/MS m/e: 324 ((M+H]", C\eH:cCIN5O)

Ejemplo 27

Etapa a:

N-6'-Amino-3"-cloro-4,2°':3' 4" -terpiridin-5'-il}-4-fluorobenzamida

Se obtuvo (0,335 g, 95% de rendimiento) a partir de 3"-cloro-4,2":3' 4"-terpiridin-5',6'-
diamina (Intermedio 7, 0,250 g, 0.84 mmol) y cloruro de 4-fluorobenzoilo (0,120 mi, 1,01
mmol) siguiendo el procedimiento descito en el Ejemplo 2, etapa a. La mezcla bruta se
uso en la-siguiente etapa sin purificaciéon adicional. '

ESIMS m/e: 420 ((M+H]", CazH,sCIFNSO)

Etapa b: ’

P

s P S
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. 6-{3-Cloropiridin-4-il)-2-{4-flucrofenil}-5-piridin-4-it-3H-imidazo[4,5-b)piridina

Se obtuvo (0,099 g, 31% de rendimisnto) & partir de N-(§'-aming-3"-clore-4,23" 4"

terpiridin-5*-il}-4-fluorobenzamida {0,005 g, 0,6 mmol) siguisndo el procedimiento descrito

en el Ejemplo 2, etapa b,

5 RIMN de "H (DMSO-dg): 7,25-7,28 (m. 2H), 7.41-7-54 (m, 3H), 8,08 (s, 1H), 8,30

8,37 {m, 2H), 8,46-8 49 {m, 2H), 8,54-8,56 (d; 1H), 8,64 (s, 1H).
ESIMS m/e: 402 {[M+H]', CazHaaCIFNg)

Ejemplo 28

5-(3-Claropiridin-4-il)-2-(4-flucrofenil }-6-{3-fluoroplridin 4-il) -3H-imidazo[4,5-
b]piridina

- Siguiendo & misrr_w protocolo que en el Efemplo 2, pero usando clorure de 4-

fluorobenzoilo v 3—c|oro-3"—fluor0-¢_l,2':3',4"—ter;‘:iridin-5'.ﬁ'-diamina {Intermedio 8§), se
obtive el mmpue_sm del epigrafe como un sblido blanca (13 mg, 12%).
ESIMSE miz: 420 {[M"‘H]T, C22H|2CIF2N5}. ‘

Ejempla 29

5,B-Bis(:!--clnr-:}pia'ldln-d-it}-‘l.3-dihidm-zH-i‘midazu[d,s-b]piridin-27ona
Se obtuvo (0,028 g, 84% de rendimignto) a partir de 3,3"-diclom~4,2’:3‘»,4"-lerpiridin-ﬁ'.E'-
diamina {Iintermedio 9, 0,029 g, 0,09 mmol) siguiendo el precedimiento descrito en €l
Ejemplo 1,

ESIMS mie: 358 ([M+H]", CrsHaGloNsO)

4

o me e he— i




[#41

10

15

20

-Gf -

Ejemplo 30

5-(1,3-Oxazo k2-il)-6-piridin-4-ii-1,3-dih ldro-2H-imidazo[4, 5-b]piridin-2-ona
Se calentd hasta 100°C en un tubo sellado una solucidn de 2-(1,3-oxazol-2-i}-2,4-
bipiridin-3 é-diamina {Intermedio 10, 0,0¥7 g, 0,3 mmol}, M, N-carbonildiimidazol (0,146

g, 0.9 mmol} y trietilamina (91 mg, 0.2 mmol) en M, M-dimetilformamida {1 ml). Despues de

4 horas. la mezcla se enfrié y se concentré a vacio. Se anadié agua af residuo v el solido
QuE 52 S&paro S-e lave con agua v se seco dando el compuesto del epigrafe {0,038 g,
45%) COMo un sﬁlidn bianco. '
5 RMN de 'H (DMSO-dg): 7,21 (d, 2H), 7.29 {5, 1H}, 8,08 (s, 1H}, 8,51 {d, 2H),
11,39 (s, 1H), 11,78 {s, 1H). ' '

ESIMS mie: 280 {[M+H]+, CiHgN:02)

Ejemplo 31

P

w3

5-(1,3-Oxazol-2-il)-6-pi ridin-4-il-3H-iMidazn[4,5-b]piridina

Se calents en un ube seliado hasta 140°C una mezcla de 2-{1 3-0xazol-2-il}-3,4"-bipitidin-

. 5,6-diamina {Intermedia 10, 0,100 g, 0,38 mmol} ¥ ortoformiato de trigtile {0,117 g, 0,78

mmol} en dcido acetico glacial {2 mi}. Despues de agitar durante 2 horas, la mezcla se

enfrio v se llevd hasta pH 7 con solucion acucsa 8N de hidraxido sédico. Se atadid
acetsto de etilo a |la mezcla v, daspués de agitar duranie 30 minutos, se filtrd el salido
separadg, se lavd con éter dietilico y se sectd a vacio dando el compuesto del epigrafe
{0,047 g, 49%} come un solide blanquecine.
3 RMN de 'H (DMSO-dq }: 7,20 {m, 3H), 8,06 {m, ZH), 8,50 {d, 2H}, 8,60 (s, 1H).
ESIMS mfe: 264 ([M+H]+, C1.HaN:Q})

Ejemplo 32
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B-(3-Flug rﬂpil‘idiﬂ--ﬂ-*il -8-{1,3-oxazal-2-il}-1,3 -dihidro-2H-i mid ézu[d.E-b] pindin-2-ona
Se obtuvo (37%) a parir de 3-fluorp-2-(1,3-0xazol-2-il}-3 4"-bipiridin-5,5-diamina
{Intermedle 11} v & N'-carbonildiimidazal siguienda el procedimiento descritc para la
preparacion del ejemplo 30, - |
& RMN de 'H {DMSO-da}: 7,18 (s, 1H), 7,31 (s, 1H}, 7,47 {dd, 1H}, 8,12 (5, 1H),
8,49 (m, 2H), 11,36 {s, 1H}, 11,85 (s, 1H).
ESIMS mfe: 298 ([M+H]+, CiHaFN:sO;)

Ejemplo 33

N
(T
[ M

6-(3-Fluoropiridin-d-il}-5-(1,3-0xazol-2-il)-3H-imidazo|4,5-blpiridina
Se obtuvo {2'5%3 a partir de 3'-ﬂuoru-2-|{1,E-Uxaiﬂl-Zuil}—B.4‘—bipiridirl-5,ﬁ-diami'na
(Intermedio 11) y ortafarmiate de trietilo siguiendn el procedimiento descrito para |3
preparacion del jemplo 31.
& RMN de 'H {DMSO-dg): 7,21 (s, 1H), 7,53 (¢, 1H), 8,18 {m, 2H}, 8,50 (m, 2H),
871 {5, 1H). .
ESIMS mje: 282 {[M+H, Ty HeFN:0)

Ejemplo 34
. > I
Sy ™
-
I =0
N/-*x M ]
-0

5-(1,3-Oxazol-5-il)6piridin-4-il-1,3-dih idro-ZH-i.midazo[d’,.S-b] piridin-2-o na
Se obtuve (58%) a partir de 2-(1,3-oxazol-5-i}-3,4™-bipiridin-3,6-diamina {Intermedio 12) v
N N'-carbonildiimidazot siguiende &l procedimiente descrito para la préparacidn del
gjemplo 30,
& RMN de 'H (DMSO-da}: 6,82 (s, 1H), 7,20 (s, 1H), 7,30 (d, 2H), B,24 (s, 1H), 8,58
idy ZH), 11,21 (s, TH}, 11,60 (s, 1H).
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Efemplo 37

-60-

ESIIMS mie: 278 ([M-H)*, CaHoNsO2)

Ejermplo 358

5-[1,3~0xazal-5-ii}-Gpiridin4-il-3H-imldazo[4, 5=b] piridina §
Se obtuve (66%) a partir de 2-(1 ,S—OX.azoI—5-il}-3,4'-bipiridin-ﬁ.ﬁ—dia mina (Intermedia 12} y T

artofermiato de trietilo siguiendo el procedimiento descrito para la preparacion del ejemplo i
31 |
5 RIN de "H (DMSO-dg): 7,00 (m, 1H), 7,36 tm, 2H), 8.00 (m, 1H), 8,31 (s, TH),
8,62 (m ,3H), 13,0 (5, 1H). ' '
EZIMS mie; 264 {[M+H]+, C,1HaMNsO)

Ejemplo 36

Y]
A
T N
"o
6-(3-F luoropiridin-4-it)-5.({1,3-0xazol-5-il)-3H-imidazo[4,5-b]piridina
Se obtuvg (25%) a padir de 3’ -fluoro-2-(1, 3-oxazal-5-ft)}-3 4'-bipiridin-5,6-diamina
{Intermedio 13) y otoformiato de trietilo siguiendo el procedimiento descrito para [a
preparacion del ejemplo 31. ' - '
& RMN de 'H ({DMSO-ds): 7,17 (s, 1H), 7,58 (dd, 1H)}, B,15 {5, 1H), 8,32 (s, 1H),
4,56 (dd, 1HY, 8,65 (m, 2H).
ESIMS mie: 282 ([M+HM]+, CyHaFN-O}

o e m i ———— g ==
SE T - T .

Etapa a:

N-{g'-Amino-3"-fluore-3,2": 3", 4"-terpiridin-5'-il}-3-flucro -4-metilbenzamida il

- —
B
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Se anadieron 0,15 g {0,838 mmel) de cloruro de 3-fluore-4-metilbenzailo a- una solucién de

- 3" fluprp-3,2: 3 4 tarpindin-5',6'-diamina {Intermedio 1, 0,1 g, 0,356 mmol) en piridina (2

ml}. La mezcla se agitd a temperatura ambiente durante ta noche y Se evapord el
disolvente. La mezcla bruta {0,323 g) se purificd por cromatografia ultrarrapida sabre gel
de silice (diclorometanofmetanal 95:5) proporcionande el compuesto del epigrafe (0,12 g,
81% de rendimiento).

ESIMS m/e: 418 ([M*H]", CozH,rFaNsO)
Etana & '

E
(E
; F
. L‘a:,-«]\[':;: ~H, 1=<}__

(-‘“‘Q}J/ N‘f -_H . ':\.1_'.'{"
2-{3-Fluoro«4-metilfenil}-6-(2-fluorepiridin-d-il}-S-piridin-2-il-3H-imidazo[4,5-
blpiridina .

Se calentd en un tubo herméticamente cerado a 118°C durante 18 horas una solucion de

N-{6-amino-3"-fluore-3,2':3", 4"-terpiridin-5'-il }-3-flucro4-metilbenzamida (0,12 q, 0.288

. mmol) en acido acélico (2 mi). El disoivente se evapord y se afiadié solucion acuosa al

4% de hicarbonate sodico y Se gxirajo con acetato de stilo, La fase ﬂrgémica se sechH y se
evapord. E| residuo se pudificd por cromatografia ultrarrapida sobre gel .de silice
{diclorometano/metanol 95:5} proporcionando el compuesto del epigrate (0,02 g, 26% de
rendimienta).

i RMN de 1H_ (CDClLy): 2,41 (s, 3H), 7,17-7,50 {m, 4H}, 7,86 (m, 1H}, 8,01 {s, 1H), -

8,14 (s, 1H), 8,43 (d, 1H), 8,49 (dd, 1H}, B,65 (dd, 1H), 8,57 (m, 1H).
ESIMS mv/e: 400 {[M+H]", CosHiaFaNs).

Ejemplo 38 -

Etapa a:

" N-{6'-Amino=3"fluoro-3,2':3",4 -terpiridin-51)-3-lucrobenzamida _
Se obtuvo (0,180 Q) 3 pastir de 3"-fluors-3,2"3"4"terpindin-5',6'-diamina {Intermedio 1,

0.1 g, 9,356 mmol) y cloruro de 3-fluorsbenzoilo (0,048 ml, 0,392 mmol) sigiendo el
procedimiento descrito en ef Ejemplo 6, etapa a.

[T T
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ESIMS mie: 404 (M+H]), CasHisF2N=O)
Etapa b:

o~ F
M |
e
e
i ] pt
(J " EF
2—{3-Fluor_u_fenill-€i-(3-ﬂuc-rupl_rldiu-4-ilj|-5~piridin-3-i|-3H—Imidazc-_[4.S-b]piridina
Se obtuvo {0,030 g 26% de rendimiento) a partir de N-{6-amino-3"-fluom-3,2"3,4"-
terpiridin-5'-il}-3-fluorobenzamida siguiendo el procedimiento descrito en el Ejemplo 37,
etapa b
& RMN de "H (CDCis): 7,20 (m, 1H), 7,38 {m, 3I_-Ij1 7.60 (td, 1H), 8,02 {m, 2H), 816
(s, 1H), 8,44 {s, 1H), 8,50 {d, 1H}, 8,88 (dd, 1H), 8,73 {s, TH).
ESIMS m/a: 386 ([M+H]", CooHysFafs).

Ejemplo 39

B-(3-Fluoropiridindil)-2 5-digiridin-3-1-34-Imidazo[4,5-b]piridina
Se -obluvo (0,025 g, 24% de rendimiento} a partir de 3"-fluoro-3,2"3' 4 terpiridin-5',6"

. diamina (Intermedio 1, 0,1 g, 0,356 mmoal} e hidroclomuro de cloruro de hicotinaila (0,070

g. 0,392 mmol) sigukendo el procedimiento descrito en &l Ejemplo 38.
5 RMN de 'H (CDCl,): 7,21 {m, TH3, 7.41 {m, 2H), 7,59 (m, 1H), 8.20 {, 1H), 8,45
(s, 1H), 8.52 (m, 1M}, 8,69 (s, 1H), 8,72 (s, 1H), 8.82 {m, 1H}, 0.61 (m, 1H), 9,82
(m, TH).
ESUMS m/e: 363 (IM+H]', CayHyyFil).

Ejemplo 40
Etapa a:

g g e g A o a
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N<{6'-Amino-3"-ftuoro3,2"3' 4 -terpiridin-5*il)pirazin-2-carboxamida

Se calentd a 40°C durante 15 minutos una solucidn de é-::i.dc- nirazin-Z-carboxilico {0,114
g, 0,524 mmoij‘, hidroclorure de N-[3-{dimatilamina)propil}-A-etilcarbod limida - (0,178 g,
0,824 mmal) vy 1H—1,2,3-benz-ntriaznl-1—ol. (0,086 g, 0,712 |"nmnl}l gn DMF (6 ml).
Finalmente, se afadid 2"-fluoro-3,2"-3 4"-terpiridin-5' 6'-diamina {Intemnedio 1, 0.1 g,
0,356 mmol} en DMF {1 mll v |a mezcla se agitt a temperatura ambignte durante la

noche. La mezcla bruta se exirajo entre acefato de etilo y agua. La fase grganica se lavh

- con solucidn acuosa al 4% de bicarbonato sodico y agua, se secd (MgSQ,) y se evaporQ.

El residuc  se purificc por cromalografia  ultrarrapida  sobre  get de  silice
{diclcrometana/metanol S0:10) proporcionando el compuesto del epigrafe (0,057 g, 41%
de rendimierto]. '

ESIMS mie: 2388 {[M+H]". CagH1sFNy O,
Etapa b: | |

B-{?:—FIU{Jrupiridin-d.-il)-2-pirazi_n~2-i|~5-piridin-...?.-ilnBH-imidazn[d,s-b]piﬁdina
Se obtuvo (0,016 g, 28% de rendimiento} a partir de N—(E'-amiric:-3“-f|uqro-3,2':3',4"-
tempiridin-5'-ilypirazin-2-carboxamida sigulendo al procedimiento descrito en & Ejemplo 37,
atapa b. '
& RMN de "H {CDCly): 7,20-7 35 (m, 3H), 7,57 (m, 1H}, 8,22 (s, TH} 8,43 {m, 1H),
8,48 (d, 1K), 8,72-8,77 (m, 3H}, 9,24 {m, 1H), 9,753 {d, 1H).
ESIIMSE mife: 370 ([M+H]‘, CogHazFN;).

" E]emplo 41
‘N'f'_‘““r’j
N0
M

3-[6—{3-FIunmpiridind;iI.}-E-piridin-3-il-3H--imidazn[4,5-b_'|.pi'ridi-n-2-il]henzbni'lriln
Se obtuva (0,11 g, 53% de rendimiento} a partir de 3"-fiuoro-3,2":3 4"-terpiridin-5',6'-
diamina {Intermedio 1, 3,15 g, _0,534 mmol) y clorurd de 3-cianobenzoila (0,133 g, 0,802
mmol) siguiendo & pruc&dimiaﬁta descrito en el Ejemplo 38, o

W
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i RMN.de 'H (CDCL): 7,22 {imi; 1H), 7,37-7,45 {m, 2H), 7,72-7,88 {m, 2H}, 8,19 (s,
1Hj, 8,46 {d, 1H), 8,54 {d, 1H), 8,64 (d. 1H), 8,71 {m, tH), 8,73 (m, 1H}, 9,82 (m,
TH}.

ESI/MS mie: 383 ((M+H]", CasH,oFNa).

EjJemplc 42
NJTF
|
R ﬁfm\ :
- -_H
| b "R CooH
—
"M

Acide 3-[6-{3-fluoropiridin-4-il}-S-piridin 3-il-3H-imidaza[4,5-b]piridin-2-illbenzoico

Se anadi salucion acuosa al 37% {1.07 ml} de cloruro de hidrogenc a una solucion de 3-
[6-{ 3-fuoropiridin-d-i| -5 -piridin-3-il- 3H-imidazo[4,5-blpiridin-2- il jbenzanitrile {(Ejempla 41,
0.1 g. 0,255 mmol) en una mezcla de THF/agua 1:2,6 (0,83 ml). La mezcla se calentd a
?'DDC'durante 4 dias. ‘Después de enfriar a temperatura ambiente, se separt el sf:hli.du
precipitado por filtracién proporcionande el compuesto del emgrafe 0,070 g, 67% de

rend|m|ent0}|

ESIMS mie: 412 ([M+H]", CoaHyFN:O2).

Ejemplo 43
Etapa a:

N-{6'-Amino-3"-fluore-3,2":3" 4" terpiridin-5-1lplrmidin-S-carbaxamid a

Se calenté a 40°C durante 15 minutos una solucion de acide pirmidin-5-carboxilico
(0.088 g, 0,708 mmol), hidrociorure de  N-[3-{dimetilamino)propill-A-etilcarbodii mida
(0.136 g, 0,709 mmol) y 1H-1, 2 3-benzotriazol-1-ol {0,072 g, 0,534 mmul} en BMF {4 mi).
Finaimente, se anadid 3"-fluore-3,2"3,4"-temiridin-5' E-dlamlna {Intermadio 1, 0,15 g,
0,534 mmﬂi) en DMF f4 ml) vy la mezcla se agitd a temperalura ambiente durante la
noche. La mezcla bruta se extrajo entre acetato de etilo y agua. La fase orgénma se lavd
can solucién acuosa al 4% de bicarbonato sodico y agua, se secd (MgS0.) ¥ se evaﬁmrﬁ.
El resi:}ub {0,2 g) se usd en la siguiente etapa sin purificacidn adicianal.

ESIMS mfe: 388 ([M+H]", CaupH4FN T,

150
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Etapa b:
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=Y o H\ IS
FJIN:LHWQ;

"N
6-(3-Fluoropiridin-4-il}-5-pirigin-3-il-2-pirimidin-5-il-3H-imidazo[4,5-b]piridina
Se obtuve (0,024 g, 12% de rendimienta) a partir de N-(8-amine-3"-fluoro-3,2':3",4"-
terpiridin-5-iljpirimidin-5-carboxamida siguiendo el procedimiento descrito en el Ejernplo
37, etapa b. _
ESI/MS mie: 370 ([M+H]", CaHzFN7).

Ejempio 44

E-.(;’--FIuompiridin-4-i|}-2-‘pirid|n-2-iI-5-piridin-3-_i|-3H-irnIdazn{4,5-b]piridina _
Se obtuvo {0,006 g, 18% de rendimients) a panir de 3"'-,ﬂuc:m-3,2':3',4"vlerpiridin-5',E'--
diamina (Intermédio 1, 0,4 g, 0,356 mmol) y cloruro. de piridin-2-carbonilo (0,131 g, 0,926
mmal} siguiendo ef procedimiento descrito en & Ejemplo 37.

ESIIMS mie: 369 {([M+H]", CorHiaFNg).

Ejemplo 45
Efapa a:

"hN

N e !

he

.rI [a] L]
N “HH,

M {B"-Amina-3"-fluoro-3,2":3" 4" terpiridin-3'-il)-3-cloroisonicotinamida

Se agitd durante 15 minutos una sclucién de acido 3-cloroisonicotinico {0,075 g, 0,48
mmol), hexafluorcfosfato  de  A-[idimetilamine){34-[1,2,3]tnazolo[4, 5-5]piridin-3-
iloxi)metilen]-N—métilmetanaminiu {0,178 g, 0,47 mmol) y N-etil-N-isopropi lpropan-2-amina
(0,15 ml, 0,856 mmol} en DMF '(1 mlj. Fimalmenté, se ailadio 3“-1’Iu0m-3,2':3'.4';-1erpirld'm-
& &'-diamina (Intermedlo 1, 0,11 g, 0,39 mmal) énIDMF (2,8'ml) ¥ la.mezcla se agitt a
temperatura amhbignte durante 3,5 horas. La mezoia bruta 3¢ extrajo entre acetato de etilo
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y agua. La fase organica se lavo con agua y salmuera, se secod (MgSQ,) y se evapord. El

- residuo (0,195 g) se uso en la siguiente etapa sin purificacion adicionat.

ESI/MS m/e: 421 {([M+H]", C2,H,,CIFNgO).
Etapa b: ’

_ 2-(3-Cloropiridin-4-it}-6-(3-fluoropiridin4-il)-5-piridin-3-il-3H-imidazo[4,5-b] piridina

Se obtuvo (0.030 g, 16% de rendimiento) a partir de N-(6'-amino-3"-fluoro-3,2":3',4"-
terpiridin-5'-il)-3-cloroisonicotinamida siguiendo el procedimiento descrito en el Ejemplo
37, etapa b. .

8 RMN de 'H (CDCI,):-7,18 (dd, 1H), 7,31 (t, 1H), 7.57 (d, 1H), 8,25 (m, 2H). 8,42

(s, 1H), 8,47 (d, 1H), 8,57 (dt, 1H), 8,73 (d, 1H), 8,82 (s, 1H), 9,11 (s, 1H).

ESI/MS m/fe: 403 ((M+H]", Cz1H,2CIFNg).

" Ejemplo 46

Etapa a:

N-(G'-amind-s"-ﬂ uoro-3,2":3' 4"-terpiridin-5'-il}-1-metil-1 H-imidazol-5-carboxamida

Se obtuvo (0,040 g, 19% de rendimiento) a partir de 3"-fluoro-3,2':3',4"-terpiridin-5',6'-

diamina (Intermedio 1, 0,15 g, 0.534 mmol) y acido 1-metil-‘1H-imidazol-s-carboxilico

(0,088 g, 0,694 mmol) siguiendo el proc edimiento descrito en el Ejemplo 41, etapa a.
ESI/MS m/e: 390 {[M+H]", CxoH,cFN; O).

Etapa b:

6-(3-Fluoropiridin-4-il)-2-(1-metil-1 H-imidazol -5-i1)-5-piridin-3-il-3H-imidazo[4,5-
blpiridina

4
¥

£y .
bt 5 i jpeteg
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Se calent6 en un tubo herméticamente cerrado a 118°C durante 16 horas una solucion de
N-(6"-amino-3"-fluoro-3,2":3',4"-terpiridin-5'-il )-1-metil-1H-imidazol-5-carboxamida (0,040 g,
0,703 mmol) en acido acético (1 ml). El disolvente se evapord y se anadid solucién
acuosa al 4% de bicarbonato sodico y se extrajo con acetato de etilo. La fase organica se
secd y se evapord proporcionahdo el compuesto del epigrafe (0,022 g, 58% de
rendimiento). -

ESI/MS mfe: 372 ([M+H]", CagH1aFNy).

Ejemplo 47
Etapa a:

6-(3-Fluoropiridin-4.il)-5-piridin-3-il-1,3-dihidro-2H-imidazo[4,5-b]piridin-2-tiona

Se calentd6 a 80°C en un tubo herméticamente cerrado una sblucibn de ‘3"-fluoro-
3.2":3',4"-terpiridin-5',6"-diamina (Intermedio 1, 2 g, 7,11 mmol), 1,1 -tiocarbonildiimidazol
(2,54 g, 14,22 mmol) y trietilamina (2 ml, 14,22 mmol} en THF (30 ml). Después de 6
horas, |la mezcla se enfri6 y el sélido se filtrd, se lavé con NH,Cl acuoso y agua y se seco

- proporcionando el compuesto del epigrafe (2,03 g, 88%) como un sélido blanco.

5 RMN de "H (DMSO-d;): 7,31 (dd, 1H), 7.49 (dd, 1H), 7,58 (s, 1H), 7.64 (dt, 1H),
8,39-8,48 (m, 4H).
ESI/MS m/e: 324 ([M+H]+, CiaH1oFNsS).

Etapa b: '

6-(3-Fluoropiridin-4-il)-2-{metiitio)-5-piridin-3-il-3H-imidazo[4,5-b}piridina

Se afadi6é gota a gota a 0°C en argon una suspensién de 6-(3-fluoropiridin-4-il)-5-piridin-
3-il-1,3-dihidro-2H-imidazo[4, 5-b]piridin-2-tiona (0.6 g, 1,86 mmol) en DMF (15 ml} a una
suspension de hidruro sédico al 60% (0,098 g, 2,45 mmol) en DMF {5 ml). La solucidon se
dejo agitando durante 30 minutos a 0°C y luego se afadié gota a gota yodometano (0,116

ml, 1,86 rhmol) en DMF (1 ml). La mez¢la de reaccién se calento hasta temperatura

B
b

e eie e
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ambiente y se agité durante 2,5 horas. La mezcla se concentrd y se purificd por
cromatografia ultrarrapida sobre ge! de sitice (diclorometano/metanol/amoniaco 150:40:5)
proporcionando el compuesto del epigrafe (0,34 g, 54% de rendimiento). +

8 RMN de 'H (DMSO-dq): 2,74 (s, 3H), 7,309 (dd, TH), 7,51 (t, 1H), 7.66 (dt, 2H), |
7.98 (s, 1H), 8,43-8,47 (m, 4H).

ESI/MS m/e: 338 ([M+H]+, Cy7H12FN3S).

Ejemplo 48
Etapa a:

F
g N
9 ;o
>— -

[\/\r\ COOE

1-[6-{3-Fluoropiridin-4-il)-5-piridin-3-i-3H-imidazo[4,5-b] piridin-2-ii]-1 H-pirazol4-
carboxilato de etilo ‘
Se calentd a 120°C en un tubo herméticamente cerrado una solucién de 6-(3-flucropiridin-
4-il)-2-(metiltio)-5-piridin-3-il-3H-imidazo{4,5-bjpiridina (Ejemplo 47, 0,1 g, 0,3 mmol), 1H-
pirazoi-4-carboxilato de etilo _(0.125 g, 0,88 mmal) y carbonato potésico {0,184 mg, 1,18
mmol) en DMF (2 ml). Después de 2 dias, el disolvente se evaporo y la mezcla bruta se
purificd por cromatografia  ultrarrépida sobre “gel de silice
(diclorometano/metanolfamoniaco 100:8:1) proporcionande el compuesto del epigrafe
(0,034 g. 27% de rendimiento).

ESIMS m/e: 430 ([M+H]+, C2oH,eFN;Oy).
Etapa b:

ey .-N ‘_‘
e 2
i
N/
Acido 1-[6-(3-luoropiridin~4-11)-5-piridin-3-il-3H-imidazo[4,5-b]piridin-2-i1}-1H-pirazol-

COOH

4-carboxilico . )
Se anadi solucion acuosa de hidroxido sodico 2N (0,05 ml) a una solucion de 1-{6-(3-
fluoropiridin-4-il}-5 -piridin-3-il-3H-imidazo[4, 5-b]piridin-2-il]-1 H-pirazol-4-carboxilato de
atilo (0,022 g, 0,05 mmol) en una mezcla de THF/etanol 1:1 (1 ml). La mezcla se calento
a 60°C durante 2 horas y luego se neutralizé con solucion acuosa 2N de clorurc de
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hidrégeno. El disolv'ente se evapord y la mezcla bruta se purificd por extraccion en fase
solida, SCX, se lavé con agua y eluybé con metanol/amoniaco (8:1) proporciohando el
compuesto del epigrafe (0,007 g, 29% de rendimiento).

ESI/MS m/e: 402 ([M+H]", CxHi2FN7O,).

Ejemplo 49

F
Nj\/
PO SIE4)
oy R

TN

6-(3-Fluoropiridin-4-il)-2-(1-metil-1H-piraz ol-5-l)-5-piridin-3-il-3H-imidazo[4,5-

blpiridina | -

Se -obtuvo {0,012 g, 24% de reﬁdimiento) a partir de 3"-fluoro-3,2"3'.4"-terpiridin-5'.6'-

diamina (Intermedio 1, 0,2 g, 0,71 mmol), N,N'-diciclchexilcarbediimida (0,19 g, 0,92

mmol), 1H-1,2,3-benzotriazol-1-0l (0,099 g, 0,73 mmol) y acido 1-metil-1H-pirazol-5-

carboxilico (0,116 a, 0,92 mmol) siguiendo el brocedimientq descrito en el Ejemplo 41.
ESI/MS m/e: 372 ([M+H]", CxH4FNy).

Ejemplo 50

6-(3-Fluoroplridin-4-il)-2-[1 -metil-3-(triluorometil)-1H-pirazo!-5-il]-5-piridin-3-il-3H-
imidazo[4,5-b]piridina

. Se obtuvo (0,017 g, 24% de rendimiento) a partir de 3"-fluoro-3,2"3',4"-terpiridin-5',6"-

diamina (Intermedlo 1. 0,085 g, 0,30 mmoal),- N,N-diciclohexilcarbodiimida {0,074 g, 0,36
mmol), 1H-1t2.3-benzotriazol-1-ol‘ (‘0.042 g. 0,31 mmol) y ‘acido 1-metil-3-(trifluorometil)-
1H-pirazol-5-carboxilico (0,071 g, 0,36 mmoal} siguiendo el procedimiento ’descrito en el
Ejemplo 41.

& RMN de ‘H (DMSQO-dg): 4,45 (s, 3H), 7,33 (dd, 1H), 7,55-7,59 (m, 2H) 7,71 (dt,

1H), 8,31 (s, 1H), 8,48-8,50 (m, 4H).

ESIMS mie: 440 ((M+H]", C.iHsFaNy).

Ejemplo 51

r=hed
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Etapa a:

6-(3-Fluoropiridin-4-il)-2-hidrazino-5-piridin-3-il-3H-imidazo[4,5-b]piridina
Se calento en un tubo hermeticamente cemado a 100°C durante 30 horas una solucion de
6-(3-fluoropiridin-4-il}-2-(metiltio}-5-piridin-3-il-3H-imidazo[4,5-b]piridina (Ejemplo 47, 0,05
9. 0,15 mmaol) en hidrazina (0;5 ml). &l disolvente se evapor6 vy el residuo (0,05 g) se uso
en la siguiente etapa sin purificacidén adicional.

ESIMS m/e: 322 ([M+H]+, CisH12FN;).

. Etapa b:

2
»
N .
2-(3,5-Dimetil-1H-pirazol-1-il)-6-<(3-fluoropiridin-4-il)-5-piridin-3-il-3H-imidazo[4,5-
b]piridina
Se calentd en un tubo herméticamente cerrado a 80°C durante 16 horas una solucion de
6-(3-ﬂuoropiridin-4-il)-2-hidraiino—S-piridin-3~i|—3H—imidazo[4,5-b]pin’dina (0,054g, 0,15
mmot}, pentan-2,4-diona (0,016 ml, 0,16 mmal} y solucidn acuesa de cloruro de
hidrégeno en etanol {1 ml). El pH &cido se neutralizd y luego se evaporo el disolvente v la
mezcla bruta se purificd por cromatografia de fase inversa (agua/acetonitrilo)

proporcionando el compuesto del epigrafe (0,015 g, 25% de rendimiento).
ESIMS m/e: 386 ([M+H]", C,,H1sFNy). '

Ejemplo 52

Etapa a:

N+6'-Amino-3"-fluoro-3,2":3',4"-terpiridin-5'-il}-1H-1,2 4-triazol-3carboxamida

Y
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Se agitd durante 15 minutos en argon una solucién de acido 1H-1,2,4-triazol-3-carboxilico
(0,072 g, 0,64 mmol), hexafluorofosfato de N-{(dimetitamino}(3H-[1,2,3]triazolo(4,5-
blpiridin-3-iloxi)metilen)-N-metilmetanaminio (0,243 g, 0,64 mmol) y N-etil-N-
isopropilpropan-2-amina (0,205 ml, 1,17 mmol) en DMF (1,5 ml). Finalmente, se afadio
3"-fluoro-3,2":3" 4 "-terpiridin-5',6'-diamina (Intermedio 1, 0,15 g, 0,53 mmol) en DMF (3
ml) y la mezcla se agitd a temperatura ambiente durante 20 horas. El disolvente se
evaporo y la mezcla bruta se purificd por cromatografia ultrarrapida sbbre gel de silice
(diclorometano/metanol 90:10) proporcionandc el compuesto del epigrafe (0,070 g, 35%
de rend'imiento).

ESI/MS m/e: 377 ([M+H]+, CysH,3FNgQ).
Etapa b:

6-(3-Fluoropiridin-4-il)-5-piridin-3-il-2-(4H-1,2,4-triazol-3-il)-3H-imidazo[4,5-b]piridina
Se calentd en un tubo herméticamente cerrado a 120°C durante 18 horas una solucién de
N-(6‘-amino-3“-fluloro-3.2':3'.4"-terpiridin-5'-il )-1H-1,2 4-triazol-3-carboxamida (0,070 g,
0,19 mmol} en &cido acético (2,5 ml). €l disolvente se evapord y el residuo se suspendi6
en acetato de etilo y solucion acuosa al 4% de bicarbonato sédico. El solido formado se
filtro y se seco al vacio proporcionando el compuesto del epfgrafe (0,039 g, 59% de
rendimiento). '

& RMN de 'H (DMSO-dg): 7,33 (m, 1H), 7,56 (m, 1H), 7,69 (m, 1H), 8,13 (m, 1H),

8,47 (m, 4H), 8,69 {m, 1H).

ESI/MS mfe: 359 ([M+H]", CgHyiFNg).

Ejemplo 53

Etapa a:

6-(3-FIuoroplrldin-4-il)-2-(metiIsulfonil)-5-piridin-34!-3H-imidazo[4,5-b]piridina
Se afadié acido 3-clorobencenocarbopero xoico (0,128 g, 77% de pureza, 0,570 mmol) a
0°C a una solucion de 6-(3-fluorcpiridin-4-il)-2- (metiltio)-5-piridin-3-il-3H-imidazo[4, 5-

---._.‘_.‘_,*_i
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b)piridina (Ejemplo 47, 0,086 g, 0,285 mmol) en DCM (6 ml). La mezcla de reaccion se
calenté hasta temperatura ambiente y se agitd durante 16 horas. La rﬁezcla se concentrd
y se purificd por cromatografia de fase inversa (agua/acetonitrilo) proporcicnando el
compuesto del epigrafe (0,040 g, 38% de rendimiento). ' '

ESI/MS m/e: 370 ([M+H]+, Cy7H,2FN5O,S).
Etapa b:

6-(3-Fluoropiridin-4-il)-2-morfolin-4-il-5-piridin-3-il-3H-imidazo[4,5-b] piridina
Se calenté en un tubo herméticamente cerrado a 120°C durante la noche una solucion de
6-(3-fluoropiridin-4-il)-2-(metilsulfonil)-5-piridin-3-il-3H-i midazo[4, 5-b]piridina (0,025 g,
0,068 mmol), morfolina (0,024 mi, 0,268 mmol) en dioxano (0,5 ml). El disolvente se
evaporo y el residuo se purificd por cromatografia ultrarrapida sobre gel de silice
(diclorometano/metanol 95:5) proparcionande el compuesto del epigrafe (0,011 g, 44% de
rendimianto). ‘

ESI/MS m/e: 377 ([M+H]", CxH;;FN;O).

_ Ejemplo 54

6-(3-FIuoroplrldin-ﬁ-il)-2-piperidin-1 -il-5-piridin-3-il-34-Imidazo[4,5-b)piridina
Se calent a 120°C en un tubo hermeéticamente cerrado una solucién de 6-(3-fluoropiridin-
4-il)-2-(metiltio}-5-piridin-3-il-3H-imidazof4,5-b]piridina (Ejemplo 47, 0,05 g, 0,15 mmol),
piperidina (0,052 ml, 0,45 mmol) y 4cido acético en xileno (1 ml).'Despuéé de 2 dias, el
disalvente se evapord y la mezcla bruta se purificd por crorﬁatografia ultrarrapida sobre
gel de silice (diclorometano/metanol 95:5) proporcionando el compuesto del epigrafe
{0.03 g, 54% de rendimiento).

ESI/MS m/e: 430 {[M+H]+, C,HsFNg).

Ejemplo 55

PRSI S S SIS 2 T
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6-(3-Fluoropiridin-4-it)-2-(4-metilpiperazin-1-il)-5-piridin-3-il-3H-Imidazo[4,5- .
b]piridina .

Se obtuvo (0,045 g, 55% de rendimiento) a partir de 6-~(3-fluoropiridin-4-il}-2-(metiltio)-5-
piridin-3-il-3H-imidazo[4,5-b]piridina (Ejemplo 47, 0,1 g, 0,3 mmaol) y 1-metilpiperazina
(0,117 ml, 1,05 mhol) siguiendo el procedimiento descrito en el Ejemplo 57.

ESIMS m/e: 390 ((M+HJ, Cz1H0FN;).

Ejemplo 56
Etapa a:

[6-(3-Fluoropiridin-4-i1)-5-piridin-3-il-3H4-imidazo[4,5-b]piridin-2-ilJcarbamato de etilo
Se obtuvo (0,175 g, 87% de rendimiento) a partir de 3"-fluoro-3,2":3'.4"-terpiridin-5',6'"-
diamina (Intermedio 1, 0,15 g, 0,53 mmol) e isotiocianatodicarbonato de etilo (0,094 ml,
0.8 mmol} siguiendo el procedimiento descrito en el Ejemplo 19 (tiempo de reaccion: 20
h). '

& RMN de *H (CDCl,): 1,37 (t, 3H), 4,37 (c, 2H), 7.23 (m, 2H), 7,70 (d, 1H), 7,81 (s,

1H), 8,39 (m, 2H), 8,51 (d, 1H), 8,57 {m, 1H).

ESI/MS m/e: 379 (M+H]", CigHysFNGO,).
Etapa b.

6-(3-Fluoroplridin-4-il)-5-piridin-3-il-3H-imidazo[4,5-b]piridin-2-amina

Se calento a 110°C durante 24 horas una solucion de [6-(3-fluoropiridin-4-il)-5-piridin-3-il -
3H-imidazo[4,5-b]pin‘din-2-il]carbamaio de etilo (0,175 g, 0,46 mmol), hidroxido potasico
(0,17 g, 3,01 mmol) en propan-2-ol (2 ml). El disoivente se evapord y la mezcla bruta

I
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(0,38 g) se purifico por cromatografia de fase inversa (agua/acetonitrilo) proporcicnando
el compuesto del-epigrafe (0,08 g, 57% de rendimiento). '
5 RMN de 'H (DMSO-dg): 6,98 (s, 1H), 7,26 (dd, 1H), 7,42 (m, 2H), 7,62 (a1, 1H),
8,36-8,41 (m, 3H). |
ESI/MS mie: 307 ([M+H]", C,sH1,FNg).

Ejemplo 57

6-(3-Fluaropiridin-4-il)-5-piridin-3-il-2-[3-(trifluocrometil)bencil]-3H-imidazo[4,5-
blpiridina '
Se obtuvo {0.026 g, 42% de rendimiento) a partir de 3"-fluoro-3,2":3',4"-terpiridin-5',6"-
diamina (Intermedio 1, 0,1 g, 0,356 mmal) y cloruro de [3-(trifluorometil)feniljacetilo
(0.075 g, 0,337 mmel) siguiendo el procedimiento descrito en el Ejemplo 37.
3 RMN de 'H (CDCl3): 4,47 (s, 2H), 7,04-7,11 (m, 1H), 7.25-7,60 {m, 6H), 7,66 (s,
1H), 8,04 (s, 1H), 8,26 (d, 1H), 8,40 (m, 1H), 8,46 (d, 1H), 9,31 (s, 1H).
ESIUMS mie: 450 ([M+H]", CyeH1sFNs). '

Ejemplo 58

6-(3-Fluoropiridin-4-il)-2-(2-fenliletil)-5-piridin-3-11-3H-imidaza[4,5-b]piridina
Se obtuvo (0,060 g, 49% de rendimiento) a partir de 3"-fluoro-3,2":3',4"-terpiridin-5',6'-

diamina (Intermedio 1, 0,1 g, 0,356 mmol} y cloruro de 3-fenilpropanoilo (0,080 mi, 0,534

mmol) éiguiendo el procedimiento descrito en el Ejemplo 37.
8 RMN de 'H (CDCl,): 3,24 (m, 4H), 7,11 (dd, 1H), 7.20-7,33 (m, 6H), 7,46 (d. 1H),
8,04 (s, 1H), 8,40 (d, 1H), 8,45 (d, 1H), 8,49 (dd, 1H), 9,23 (s, 1H), 12,76 (s, 1H).
ESI/MS m/e: 396 ([M+H]', CpH sFN5).

Ejemplo 59 .

i
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6-(3-Fluoropiridin-4-il)-5-piridin-3-il-2-(2-piridin-3-iletil}-3H-imidazo[4,5-b]piridina
Se obtuvo (0,02 g, 59% de rendimiento) a partir de 3"-fluoro-3,2":3',4"-terpiridin-5',6'-
diamina (Intermedio 1, 0,1 g, 0,356 mmol) y acide 3-piridin-3-ilpropanocico (0,070 g, 0,463
mmol) siguiendo el procedimiento descrito en el Ejemplo 41.
3 RMN de 'H (CDCla): 3,29 (s, 4H), 7.23 (m, 3H), 7,61 (d, 2H), 8,00 (s, 1H), 8,37
(d, 1H) 8.40 (d, 1H), 8,45 (m, 1H), 8,52 (d, 1H), 8,54 {d, 1H), 8,65 (d, 1H).
ESIMS m/e: 397 (IM+H]", C23H,2FNg).

Ejemplo 60
NZ N
g e
Yy
N

2-[1 -(4-CIorofenlI)etil]-G-(B-fluoropiridin-4-i|)-5-piridin-3-ii-3H-|midazo[4,5-b]piridina
Se obtuvo (0,035 g, 52% de rendimiento) a partir de 3"-fluoro-3,2":3", 4"-terpiridin-5',6™-

" diamina (Intermedio 1, 0,15 g, 0,534 mmol) y acido 2-(4-clorofenil)propanoico (0,128 g,

0,694 mmol) siguiendo el procedimiento descrito en el Ejemplo 41.
& RMN de 'H (CDCI5): 1,91 (d, 3H), 4,51 (¢, 1H), 7,08 {m, 1H), 7,30 (m, 5H), 7,39
(m, 1H), 8,07 (s, 1H), 8,28 (dd, 1H), 8,41 (d, 1H), 8,47 (d, 1H), 9,24 (d. 1H), 12,58
(s, 1H).
ESI/MS m/e: 430 ([M+H]’, C24H,7CIFNg).

Ejemplo 61
Etapa a:

g p,/v@

o

N

Ester terc-butilico del acido 4-[246'-amino-3"-fluoro-[3,2";3",4' ']terplrldln -5'
ilcarbamml)-etll]-benzonco

i
it
g BE

§
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Se obtuvo (0,135 g, 49% de rendimiento) a partir de 3"-fluoro-3,2":3'.4"-terpiridin-5',6'-
diamina (Intermedio 1, 0,15 g, 0,534 mmol) y acido 3-[4-(terc-
butoxicarbonil)feniflpropanoico (0,174 g, 0,694 mmol) siguiendo et procedimiento descrito
en el Ejemplo 41, etapa a. '

ESIIMS m/e: 514 ([M+H]", CxHzFNsOs).
Etapa b:

Acido 4-{2-[6-(3-fluoro-piridin-4-il}-5-piridin-3-il-3H-imidazo[4,5-b] pirldin-2-il]-etil}-
benzoico '
Se calentd en un tubo herméticamente cerrado a 118°C durante 16 horas una solucién de
éster terc-butilico del acido 4-.[2-(6'-3mino-3“-fluoro-[3,2';3'.4"]terpiridin-5'-i|carbamoil)-eti|]-
benzoico (0,135 g, 0,263 mmol} en acido acético (2 ml). El disolvente se evaporé y se
anadio acetato de etilo. El solido formado se filtrd y se favd con solucion acuosa al 4% de
bicarbonato sodico, agua y se seco proporcionando el compuésto del epigrafe (0,08 g,
69% de rendimiento).

ESI/MS m/e: 440 {[M+H]", C,s5HsFNsO,).

Ejemplo 62

<\/ \>
=

6-(3-Fluoropiridin-4-il)-N,5-dipiridin-3-il-3H-imidazo[4,5-b]piridin-2-amina
Se afadid 1,3-diisopropilcarbodiimida (0,083 mi, 0,534 mmol) a una solucién de 3"-fluoro-
3,2°:3',4"-terpiridin-5',6'-diamina (Intermedio 1, 0,1 g, 0,356 mmol) y 3- .
isotiocianatopiridina (0,06 mi, 0,534 mmol) en etanol {2 ml). La mezcla se calenté a 50°C
durante 2h. Después de enfriar a temperatura ambiente, el disolvente se evapor6. La
mezcla bruta se purificO por cromatografia ultrarrapida sobre ge! de silice
{diclorometano/metanol 95:5) proporcionando el compuesto del epigrafe (0,045 g, 33% de
rendimiento).

ESI/MS mie: 384 (M+H]", CaiHyaFNy).
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Ejemplo 63
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N-(4-F|uorofeni_I)-6-(3-ﬂuoropiridin-4-il)-5-piridin-3-iI-3H-i_midazo[4,5-b]piridin-2-
amina

~ Se obtuvo (0,048 g, 49% de rendimiento) a partir de 3"-f|uoro-3,2':5',4"-terpiridin-5‘,6'-

diamina (Intermedio 1. 0,15 g, 0,534 mmol) y 1-fluoro-4-isotiocianato benceno (0,082 g,
0,534 mmol) siguiendo el procedimiento descrito en el Ejemplo 62.

8 RMN de "H (DMSO-dy): 7,19 (t, 2H}, 7,30 (dd, 1H), 7,47 (dd, 1H), 7,63-7,69 (m.

2H), 7,80-7,87 (m, 2H), 8,43 (m, 4H).
ESIMS m/e: 401 ((M+H)", CooH,4F2Ng).

Ejemplo 64
Etapa a:

COOE
Ester etilico del dcido 46-(3-fluorc-piridin-4-il)-5-piridin-3-il-34-imidazo[4,5-
b]piridin-2-ilamino]}-benzoico
Se abtuvo (0,120 g, 74% de rendimiento) a pamr de 3"-fluoro-3,2":3 4"-terpiridin-5',6'-
diamina (Intermedlo 1, 0,10 g, 0,356 mmal) y 4-isotiocianatobenzoato de etilo (0,111 g,
0,534 mmol) siguiehdq el procedimiento descrito en el Ejemplo 62.

ESIMS m/e: 455 ([M+H]", CasHigFNgO2).

Etapa b:.

CcOooH
Acido 4-{[6-(3-fluoropiridin-4-il)-5-piridin-3-il-3H-imidazo[4,5-b)piridin-2-

iflamino}benzoico
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Se anadié solucion acuosa 2N de hidréxido sédico (0,53 ml) a una solucion de éster
etilico del acido 4-16-(3-fluoro-piridin-4-il) -5-piridin-3-il-3H-imidazo[4 ,5-b)piridin-2-ilamino]-
benzoico (0,120 g, 0,264 mmol) en etanol (3,5 ml). La mezcla se agitd a temperatura
ambiente durante la noche y luego se neutralizé con solucién acuosa 2N de cloruro de
hidrogeno. El disolvente se evapord y la mezcla bruta (0,18 g) se purificod por
cromatografia de fase inversa (agua‘acetonitrilo) proporcionan do el compuesto del
epigrafe (0,02 g, 18% de rendimiento).

ESIMS mie: 427 ([M+H]", CxHsFNgO;).

Ejemplo 65

6-(3,5-Difluoropiridin-4-il)-2-(4-fluorofenil}-5-pirldin-3-il-3H-imidazo[4,5-b]piridina .
Se obtuvo (0,037 g, 20% de rendimiento) a partir de 3",5"-difluoro-3,2"3'.4"-terpiridin-5' 6'-
diamina (Intermedio 14, 0,1¢ g, 0,33 mmol) y cloruro de 4-fluorobenzoilo (0,059 ml, 0,5
mmoaol) siguiendo el procedimiento descrito en el Ejemplo 37.

ESI/MS m/e: 404 ([M+H]", CyH i FsNs).

Ejemplo 66
Etapa a:

N//TF '
% I o, X ,-N
) |/:L \>_©—coome
=
oy
~ -
N }

4-[6-(3,5-Difluoroplridin-d-iI)-5-plrldin-3-i|-3H-Imidazo[4,5-b]piridi'n-z-ll]benzoato de

. metilo

Se obtuvo (0,050 g, 70% de rendimienta) a partir de 3*,5"-difluoro-3,2":3' 4"-terpiridin-5',6'-
diamina (Intermedio 14, 0,10 g, 0,33 mmol) y acido 4-(metoxicarbonil)benzoico (0,078 g,
0,43 mmol} siguiendo el procedimiento descrito en el Ejemplo 41.

ESI/MS m/e: 404 ([M+H])", CxH,;F3Ns).
Etapa b:
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Acido 4-[6-(3,5-difluoropiridin-4-il)-5-piridin-3-il-3H-imidazo[4,5-b]piridin-2-
iljbenzoico
Se afiadid solucion acuosa 2N de hidrdxido sédico (0,11 ml) a una sblucic‘m de 4-[6-(3,5-
difluoropiridin-4 -il)-5-piridin-3-.i|-3H-imidazo[4.S-b]piridin-z-il]benzoato de metilo (Q,OS g,
0.11 mmol) en etanol (1,1 ml). La mezcla se calenté a 60°C durante 5,5 hy luego se
neutralizd con solucién acuosa 2N de cloruro de hidrégeno. Ei disolvente se evapord y la
mezcla bruta se suspendid en agua, el sblido formado se filtro y se seco proporcionando
el compuesto del 'epigrafe (0.04 g, 76% de rendimiento).

§ RMN de 'H (MeOD): 7.41 (m, 1H}, 7,86 (m, 1H), 8,22-8,33 (m, 5H), 8,42 (s, 2H),

8,50 (s, 1H), 8,57 (s, 1H). |

ESI/MS mi/e: 430 ([M+H]", CasHqaFzNsO).

Ejemplo 67

6-(3,5-Difluoropiridin-4-i1)-5-piridin-3-il-1,3-dihidro-2H-imidazo([4,5-b]piridin-2-ona
Se calentd a 80°C en un tubo hermeéticamente cerrado una solucion de 3",5"-dif|uoro-
3,2%3',4"-terpiridin-5',6'-d tamina (Intermedio 14, 0,045 g, 0,15 mmol), N,N"-
carbonildiimidazol (0,1 g, 0,6 mmol) y trietilamina (0,084 ml, 0,6 mmol} en THF (1,5 ml).

- Después de 72 horas, la mezcla se enfri6 y el sdlido se separd, se lavd con THF y se

seco proporcionando el compuesto del epigrafe (0,029 g, 59% de rendimiento).
5 RMN de 'H (DMSO-dg): 7.30 (dd, 1H), 7,44 (s, 1H), 7,61 (d, 1H), 8,38 (d, 1H),
8.46-(dd, 1H), 8,50 (s, 2H).
ESI/MS m/e: 326 ([M+H]+, CygHgFaNsQ).

EJEMPLO DE COMPOSICION 1
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Se prepararon de acuerdo con la siguiente formulacion 50.000 capsulas que contenian
cada una 100 mg de 5-(3-fluoropiridin-4 -il}-6-piridin-4-il-1, 3-dihidro-2H-imidazo[4, 5-
b]piridin-2-ona (ingrediente activo):

Ingrediente activo 5Kg
Lactosa monohidratada 10 Kg
Dioxido de silicio coloidal 0,1 Kg
Almiddn de maiz 1Kg
Estearato de magnesio 0,2 Kg

Procedimiento
Se tamizaron los ingredientes anteriores a través de un tamiz de malla 60 y se cargaron
en un mezclador adecuado y lenaron en 50.000 capsulas de gelatina.

EJEMPLO DE QOMPOSICION 2

Se prepararon a partir de la siguiente formulacién 50.000 comprimidos que contenian
cada uno 50 mg de 5-(3-fluoropiridin-4-il)-6 -piridin-4-il-1,3-dihidro-2H-imidazof4,5-
b]piridin-2-ona {ingrediente activo): -

Ingrediente activo 2.5Kg
Celulosa microcristalina 1,95 Kg
Lactosa secada por aspers'iOn 9,95 Kg
Carboximetilaimidon . 0,4 Kg
Estearil fumarato sodico : 0,1 Kg
Didxido de silicio coloidal 0.1 Kg

Procedimiento

* Se hicieron pasar todos los polvos a través de una malla con una apertura de 0,6 mm,

luego se mezclaron en un mezclador adscuado durante 20 minutos y se compactaron en
forma de comprimidos de 300 mg usando un disco de 8 mm y punzones biselados
planos. El tiempo de disgrégacion de los comprimidos fue de aproximadamente 3
minutos.
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REIVINDICACIONES
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1., Un compuesta de fomiula {1}

A

en la que:

_A representa un grupo hetercanile monoeiciico que contiene nitrdgenc opcianalmente

sustituida con uno o mds sustituyentes seleccionados de formia independiente del grupo

. consistente en atomos de halégeho, grupos alquile ., doloalquila Ca., cicloalquil Cg.-

Eilquilo Ca aAloon Gy, aril-aleoxi Gy, alquil Cqgtio, mong ¢ di-algquil C,4amino,

triflunrnmeti!u_. bidraxi vy ciana;

B representa un grupo heteroarile manocichico gue contiens nitrdgens opcionalmeante
gustituido con uno o mas susfituyenies seleccionades de farma independients del grupo
yue comprende atomos de Haltpgeno. grupos algquilo Gy, cicloalquil:} Cor, cicloatguil Cyq-
alguilt Ty, alcoxi G, anl-alcoxi T, alquil C}..,h'u, mono o di-alguil Caaming,

wifluotometilo, hidrox ¥ clano;

L represaenta un grupo de unicn seleccionads del grupe qua comprende, enlace directo, -
(CRR k-, -NR=~, -8-, -0- y -CO- siendo n un ndmera entero que varia de 0 a 2;

G represer';ta un grups selectionade del grupo que énmprende -H, -OH, ¢icloalquile Ca.r;
alquiio Cy.s, arilo, heternarila 'y anillos heterosiclicos saturados quae contignen nitrbgeno,
eatando los grupos ariio, heterparilo y heteraciclicos saturados que contienen nitrégeno
no sustituidos o sustituidos con uno o mMas grupos selecticnados de atomos de haltgena,
grupag alquiio Cy.4, alquil C4.4tio, alcox Gy, mona- o di-alquil Ca4aming, cianag,
triflucrometile =COOH y -CO-0-alquile Gy

Ry R’ se seleccionan indepsendientemente de enire tomos de hidrogeno y grupes alguilo
G

y sus y N-dxidos sales Farmacéuticamente aceplabies,
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2. Un compuesto segun la reivindicacion 1, en el que A representa un grupo piridina

opcionalmente sustituido o un grupo oxazol opcionalmente sustituido.

3. Un compuesto segin cualquiera de las reivindicaciones anteriores, en el que el grupo
A representa un anillo de piridina no sustituido o sustituido con un atomo de halégeno.

4. Un compuesto segun cualquiera de las reivindicaciones anteriores, en el que B

representa un grupo piridina o pirimidina que pueden estar opcionalmente sustituidos.

5. Un compuesto segun la reivindicacidn 4, en el que B representa un grupo piridina que

no esta sustituido o estd sustituido con uno o mas atomos de haldégeno.

6. Un compuesto segun cualguiera de las reivindicaciones anteriores, en el que -L-G
representa un resto seleccionado del grupo que comprende atomos de hidrégeno, grupos
hidroxilo, grupos fenilo opcionalmente sustituido, piridilo opcionalmehte sustituido, bencilo
opcionalmente sustituido, benzoilo opcionalmente sustituido, cicloalquilo Cs.7; alquilo C,.q,
morfolino opcionalmente sustituido, piperidino opcionalmente sustituido y piperazina
opcionalmente sustituido, pudiendo tener los grupos opcionalmente sustituidos de 0 a 2
sustituyentes seleccionados del grupo consistente en atomos de haldgeno, alquilo C,.,,
alquil C, lio, alcoxi Cy.,, mono o di-alquil C,.amino, ciano, -(CO)YOH, -(CO)O-alquilo C, .,
triftuorometilo, piperidinilmetilo, piridiniimetilo, fenilamino y piperdinilamino.

7. Un compuesto segln la reivindicaciéon 1 que es uno de: -

6-(3-Fluoropiridin-4-il)-5-piridin-3-il-1,3-dihidro-2H-imidazo{4,5-b]piridin-2-ona
2-Ciclopropil-6-{ 3-flucropiridin-4-il}-5- piridin-3-i{-3 H-imidazo[4,5-b]piridina
2-Ciclohexil-6-(3-fluoropiridin-4-it}-&-piridin-3-il-3H-imidazo(4,5-b]piridina

6-(3-F luoropiridin-4-il)-2-metil-5-piridin-3-il-3H-imidazo[4,5-b]piridina
2-(4-Fluorofenit)-6-(3-fluoropindin-4-il)-5 -piridin- 3-il-3H-imidazo(4,5-b|piridina
6-(3-F luoropiridin-4-il}-2 -(4-metoxifenit)-5-piridin-3-il-3H-imidazo[4,5-b)piridina
N-{4-[6-(3-fluoropiridin-4-il)-5-piridin-3-il-3H-imidazo[4,5-b] piridin-2-iljfenil}-N,N-
dimetilamina

6-(3-Fluocropiridin-4-il)-2 -(4-terc-butilfenil)-5-piridin-3-il-34-imidazo[4,5-b] piridina
6-(3-F luoropiridin-4-il)-5-piridin-3-il-2-[4-(trifluorometil)fenill-3H-imidazo[4,5-
b)piridina
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4-[6-(3-Fluoropiridin-4-il }-5-piridin-3-il-3H-imidazo[4,5-b]piridin-2-iljbenzoato  de

metilo

Acido 4-[6-(3-flucropiridin-4-il)-5-piridin-3-il-3H-imidazo{4, 5-b]piridin-2-il Jbenzoico

6-{3-Fluaropiridin-4-il)-5 -piridin-3-ii-2-piridin-4-il-3 H-imidazo[4,5-b]piridina
2-(2,3-Dihidro-1,4-benzodioxin-6-il )-6-(3-fluoropiridin-4-il}-5-pirid in-3-il-3H-
imidazol4,5-bpiridina ) o
6-(3-Fluoropiridin-4-il)-2 -[3-fluoro-4-(trifluocrometil)feni]-5-piridin-3-il -3H-
imidazo[4,5-b]piridina

2-(2,4-Dicloro-5-fluorofenil)-6-(3 -fluoropiridin-4-il)}-5-pindin-3-it-3H4-i midazo|4, 5-
b]piridina '
2-(4-Fluorobencil}-6-(3-fluoropiridin-4-il }-5-piridin-3-il-3H-i midazo[{%.s-b]piridina
2-[1-(4-Clorofenil)- 1-metiletil]-6-(3-fluoropiridin-4-il}-5-pi ridin-3-il-3H-imidazo[4, 5-
b)piridina '
(3,5;Difluorofenil)[6-(3-flu0ropiridin-4-il)-5-piridin-3-il-3H—imidazo[4,5-b]piridin-2-
ilmetanona '
N-{4-clorofenil}-6-(3-fluoropiridin-d-il )-5-piridin-3-il- 3H-imidazo[4,5-b]piridin-2-
amina

2-(4-F lucrofenil)-5-piridin-3-il-6-piridin-4 -il-3H-imidazo[4,5-b)piridina
6-(3-Cloropiridi n-4-il)-5-piridin-3-il-1,3-dihidro-2H -imidazo[4,5-b]piridin-2-ona
5,6-Dipiridin-4-il-1,3-dihidro-2H-imidazo[4, 5-b]piridin-2-ona

5-(3-F !uoropiridin-4-il)-6-piridin-4-i|-1 .3-dihidro-2H-imidazo[4,5-b]piridin-2-ona
5-(3-Cloropiridin-4-il}-6- piridin-4-il-1,3-dihidro-2H -imidazo[4.'5-b]piridin-2-ona
5-(3-Cloropiridi n-4-il)-2—(4-ﬂuorofenil)-6-piridin-4-il-'3H-imidazo[4.5-b]piridina
6-(3-Cloropiridi n-4-il}-5-piridin-4-i-1,3-dihidro-2H -imidazo{4,5-b]piridin-2-ona
8-(3-Cloropiridi n-4-il}-2-(4-fluorofenil)-5-piridin-4-il-3H-imidazo[4,5-b]piridina ‘
5-(3-Cloropiridi n-4-il')-2-(4-f|uorofenil)-6—(3-ﬂuoropiridin-4-i|)—3H-imidazo[4,5—
blpiridina . '
5,6-Bis(3-cloropiridin-4-il)}-1,3-dihidro-2H-imidazo(4, 5-b]piridin-2-ona
5-(1,3-Oxazol-2-il)-6-piridin-4-il-1,3-dihidro-2H-imidazo[4,5-b] piridin-2-ona
5-(1,3-Oxazol-2-il}-6-piridin-4-il-3H-imidazo[4,5-b]piridina

6-(3-F luoropiridin-4-il)-5 (1, 3-oxazol-2-il}-1, 3-dihidro-2H-imidazo{4,5-b)piridin-2-
ona

6-(3-Fluoropiridin-4-it)-5-(1,3-oxazol-2-il}-3H-imidazo[4,5-b] piridina

5-(1 ,3-0xézo|-5-i|}-6-piridin-4-i|-1 ,3-dihidro-2H-imidazo[4,5-b] piridin-2-ona
5-(1,3-Oxazol-5-il)-6-piridin-4-il-3H-imidazo(4,5-b]piridina

_.-,____Y_.“i
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4-[6-(3-Fluarapiridin-4-il}-5-piridin-3-il-3H-imidazo[4,5-b]piridin-2-illbenzoato  de
metilo '

Acido 4-[6-(3-fluoropiridin-4-il)-5-piridin-3-il-3H-imidazo{4,5-b]piridin-2-il]benzoico
B6-(3-Fluoropiridin-4-il)-5-piridin-3-il-2-piridin-4-il-3H-imidazo[4,5-b]piridina
2-(2,3-Dihidro-1,4-benzodioxin-6-il}-6-(3-fluoropiridin-4-il)-5-piridin-3-il-34-
imidazo4,5-b]piridina

6-(3-Fluoropindin-4-il}-2-[3-fluaro-4-(trifluorometil ffenil]-5-piridin-3-il-3H-
imidazo[4,5-b)piridina )
2-(2,4-Dicloro-5-fluorofenil)}-6-(3-fluoropiridin-4-il)-5-piridin-3-il-3H-imidazo[4,5-
blpiidina
2-(4-Fluorobencil}-6-{3-fluoropiridin-4-il)-5-piridin-3-il-3H-imidazc[4,5-b)piridina
2-[1-(4-Clarofenil)-1-metiletil)-6-(3-fluoropiridin-4-it}-5-piridin-3-il-34-imidazo[4,5-
bjpiridina :
{3.5-Difluorofenil){6-(3-luoropiridin-4-il)-5-piridin-3-il-3H-imidazo[4,5-b]pirdin-2-
illmetanona
N-(4-clorofeﬁil)—6-‘(3-f|ucropiridin-4-i|)-S-piridin-3-i|-3H—imidazo[4,5-b]piridin-2-
amina . -
2-(4-Fluorafenil)-5-piridin-3-il-6-piridin-4-il-3H-imidazo[4,5-b]piridina
6-(3-Cloropiridin-4-il)-5-piridin-3-il-1,3-dihidro-2H-imidazo[4,5-b] piridin-2-ona

5 6-Dipiridin-4-il-1,3-dihidro-2H-imidazo{4,5-b]piridin-2-ona
5-(3-Fiuoropiridin-4-il}-6-piridin-4-il-1,3-dihidro-2H-imidazo[4,5-b}piridin-2-ona
5-(3-Cloropiridin-4;il)-6-piridin-4-il-,1.3-dihidro-2H-imidazo[4.5-'b]piridin-2-ona :
5-(3-Cloropiridin-4-it}-2-(4-fluorofenil}-6-piridin-4-il-3H-imidazo[4, 5-b]piridina
6-(3-Cloropiridin-4-il)-5-piridin-4-il-1 ,3-diﬁidro-2H-imidazo[d,S-b]piridin-.?-ona
6—(3-Clo’ropiridin-4-i1)-2-(4-ﬂuorofenil)—s-piridin-4-iI-3H-imidazo[4.5-b]piridina
5-(3-CIoropiridin-4-iI)-2-(4-ﬂuorofeni|)-6-(3-ﬂLloropiridin-4-il)§3H-imidazo[4.5-
b]piridina

5,6-8is(3-c|oropiridin-4-il)—1,3-dihidro-2H-imidazo[4.5-b]piridin-2lona ‘
5-(1,3-Oxazol-2-il)-6-piridin-4-il-1 ,3-dihidro—2H—imidazo[4,5b]piridin-2-ona

5_-(1 ,3-Oxazol-2-il)-6-piridin-4-il-34-imidazo{4,5-b]piridina '
6-(3-Fluoropiridin-4-i1)-5-(1,3-oxazol-2-il}-1,3-dihidro-2H-imidazo[4,5-b]piridin-2-
ona

6-(3-Fluoropiridin-44'|}5-(1 ,3-o0xazol-2-il}-3H-imidazo[4,5-b]piridina
5-(1,3-Oxazol-5-il)-6-piridin-4-il-1,3-dihidro-2H-imidazo{4,5-b]piridin-2-ona
5-(1,3-Oxazol-5-il)-6-piridin-4-il-3H-imidazo[4 5-bpiridina
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Acido  4-{2-[6-(3-fluoro-piridin-4-il}-5-piridin-3-il-3 H-imidazo[4,5-b]piridin-2-il]-etil)-
benzoico

6-(3-F luoropiridin-4-it)-N,5-dipiridin-3-il-3H-imidazo[4,5-b]piridin-2-amina
N-(4-Fluorofenil)-6-(3-fluoropiridin-4-il}-5-piridin-3-il-3H-imidazo[4,5-b]piridin-2-
amina

Acido 4-{[6-(3-fluoropiridin-4-il)-5-piridin-3-il-3H-imidazo[4,5-b]piridin-2-
illamino}benzoico ’
6-(3,5-Difluoropiridin-4-il}-2-(4-fluorofenil)-5-piridin-3-il-3H-i midazo[4, 5-b]piridina
Acido 4-[6-(3,5-difluoropiridin-4-il)-5-piridin-3-il-3H-imidazo[4, 5-b]piridin-2-
il]benzoico '
6-(3,5-Diflucropiridin-4-il}-5-piridin-3-il-1,3-dihidro-2H-imidazo[4,5-b]piridin-2-ona

8. Un compuesto segin una cualquiera de las reivindicaciones 1'a 7 para uso en el
tratamiento de un estado patolégico o enfermedad susceptible de aliviar por efecto
antagonista del receptor de adenosina A .

8. Una composicion farmaceutica que comprende un compuesto como el definido en una
cualquiera de las reivindicaciones 1 a 7 en asociacién con un diluyente o vehiculo
farmacéuticamente aceptable.

10. Uso de un compuesto como el definidc en una cualquiera de las reivindicaciones 1 a
7 en la fabricacion de un medicamento para el tratamiento de un estado patolbgico o

. enfermedad susceptible de mejora por efecto antagonista del receptor de adenosina Ajg.

11. Uso segun la reivindicacion 10, en el que el estado patologico o enfermedad es asma,
broncoconstriccidn, enfermedades alérgicas, hipertension, aterosclerosis, lesion por
reperfusion, isquemia de miocardio, retinopatia, inflamacion, trastomos de! tracto
gastrointestinal, trastornos de proliferacion ¢elular, diabetes mellitus y/o enfermedades

autoinmunses.

12. Un procedimiento para tratar a un sujeto que sufre un estado patolégico o
enfermedad susceptible de alivio por efecto antagonista del receptor de adenosina Ag.
que comprende administrar a dicho sujeto una cantidad eficaz de un compuésto bomo el
definido en una cuélquiera de las reivindicaciones 1 a 7.
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13. Un procedimiento segun la reivindicacidn 12, en el que el estado patolégico o J,
enfermedad es asma, broncoconstriccion, enfermedades alérgicas, hipertension, ::
aterosclerosis, lesion por reperfusion, isquemia de miocardio, retinopatia, inflamacién, ":'"

trastomos del tracto gastrointestinal, trastornos de proliferacién celutar, diabetes mellitus
5 vylo enfermedades autoinmunes.

14. Un producto de combinacién que comprende:

(i) Un compuesto seglin una cualquiera de las reivindicaciones 1a 7; y
(ii) otro compuesto seleccionado de (1) antagonistas de los receptores i
10 muscarinicos M3, (2) agonistas 2, (3) inhibidores de PDE4, (4)- ;
’ corticosteroides, (5) antagonistas de leucotrieno D4. (8) inhibidores de
" egfr-quinasa, (7) inhibidores de quinasa p38, (8) agonistas del receptor
NK1, (9) antagonistas de CRTh2, (10) inhibidores de quinasa syk, (11)

antagonistas de CCR3 y (12} antagonistas de VLA4

———— m ey

15 para el uso simultaneo, por separado o secuencial en el tratamiento del cuerpe humano o r

E
z
L4

de un animal.
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INTERNATIONAL PRELIMINARY REPORT Internaiional applicaticn No.
ON PATENTABILITY PCT/EP2006/009620

Box No.! Basis of the report

1. With segard to the language, this report is based on
the international application in the language in which it was filed
0 awanslation of the intgrnational apphication inta | which is the language

of a translation furnished for the purposes of:

O international search {under Rules 12.3(a) and 23.1(9))
O publication of the internaticnal application (under Rule 12.4(a))
O international prefiminary examination (under Rules 55.2(a) andlor 55.3(3)) .

2. With regard to the elemenis® of the international application, this report is based on (replacement sheets which
have been furnished to the receiving Office in response to an invitation under Article 14 are referred (o in this
repon as “oniginally filed" and are not annexed lo this report):

Description, Payges

1-79 as originally fited

Claims, Numbers

1-14 as oiiginally filed

a2 sequence listing andfor any related table(s) - see Supplemental Box Helating to Sequence Listing

3. &1 The amendmenis have resulted in the cancelfation of:
the description, pages

the claims, Nos.

the drawings, sheetsfigs

the sequence listing (speciiy):

any table(s) related to sequence listing (specify):

ooago

4 [1 This report has been éstablished as if (some of) the amendments annexed 1o this report and listed below
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the
Supplemental Box (Rule 70.2(c)).

{1 the description, pages

O the claims, Nos.

O the drawings, sheetsfigs

[ the sequence listing (specify):

[J any table(s) related to sequence listing (specify): -

= TIf item 4 appllies, some or all of these sheels may be marked *superseded.”

Fonn PCTAPEA/4US (Apil 2005)



INTERNATIONAL PRELIMINARY REPORT International application No.!] %J
ON PATENTABILITY PCT/EP2006/00962C

Box No. IlI  Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

1. The questions whether the claimed invention appears to be novel, o invaive an inventive siep (to be naon-
obvious), or 10 be industrially applicable have not been examined in respect of:

Tl the eniire international application,

B claims Noa. 12,13 with respect 10 Industrial Applicability

because:

the said international application, or the said claims Nos. 12.13 {IA) relate to the following subject matter
which does not require an internationat preliminary examination {specify).

see separate sheet

2 the description, claims or drawings (indicate particular elements below) or sald clalms Nos. are so unclear
that no meaningiul opinion could be formed ({specify}.

0] the claims, or said claims Nos. are so inadeguaiely supporied by the description that no meaningiul opinion
could be formed {specify).

0O nointernationad search repon has been established for the said claims Nos.

O ameaningiul opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed time limit:

{J turnish a sequence Iiéting on paper complying with the standard provided for in Annex C of the
Administrative Instructions, &nd such listing was not available to the International Preliminary
Examining Authority in a form and manner acceptable 1o it.

O iturnish a sequénce listing in electronic form om"}rplying with the standard provided for in Annex ©
of the Administrative Instructions, and such listing was not available to the International Preliminary
Examining Authority in a form and manner acceptable to it,

O pay the reguired late furnishing tee for the furnishing ot a sequence listing in response to an
invitation under Rules 13ter.1(a) or (b) and 13ter.2.

OO0 ameaningful opinion could not be formed without the tables relaled to the sequence listings: the applicant
did not, within the prescribed tirme limit, furnish such tables in electronic form complying with the technical
requirements provided for in Annex C-bis of the Administrative Instructions, and such tables were not
available to the International Preliminary Examining Authority in a form and manner acceptable it

J the tables related to the nuclectide and/or amino acid sequence listing, if in electronic form only, do not
comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

3 See separate sheet for further details

Form PCTAPEA/AQS (April 2005)



B &

:

INTERNATIONAL PRELIMINARY REPORT International application No.
ON PATENTABILITY ' PCT/EP2006009620C

Box No.V  Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1. Statemnent
Novelty (N} Yes: Claims i-14
No: Claims
Inventive step (IS) Yes: Clairs i-14
Mo:  Claims
Industrial applicahility {1A) Yes: Claims 1-11,14
No:  Claims

2. Cuations and explanations (Rule 70.7):

see separate sheet

Box No. VI Certain documents cited

1. Cenain published documents (Rule 70.10})
and/or
2. Non-written disclosures (Rule 70.9)

see separate sheet

Foinn PCTAPEA/4D2 (April 2005)



INTERNATIONAL PRELIMINARY _ International application No.
REPORT ON PATENTABILITY

(SEPARATE SHEET) . PCT/EP2006/009620
Re item Il

Claims 12 and 13 relate to subject-matter considered by this Authority 1o be covered by
the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with
respect to the industrial applicability of the subject-matter of these claims (Article
34(4axa)!) PCT). :

For the assessment of the present claims 12 and 13 on the question whether they are
industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPQ, for
example, does not recognize as industrially applicable the subject-matter of claims to
the use of a compound in medical treatment, but may allow, however, claims to a

known compound f{or first use in medical treatment and the use of such a compound ior -

the manufacture of a medicament for a new medical treatment,
Re item V.

1 Reference is made to the tollowing documents:
D1: WO 03/002566 A (CV THERAPEUTICS, INC) 9 January 2003 cited in the application
D2 : EP 1221444 A(EISAICQ., LTD) 10 July 2002 '

2 Document D1, which could be considered to represent the most retevant staie of
the art, discloses purine derivatives useful as A, adenosine receptor antagonists.
From this, the subject-matter of claims 1-14 mainly differs in the definition of the
condensed heterocyclic ring syétem being an imidazo[4,5-b]pyridine system in the

prasent application substituted by two nitrogen-containing heteroaryl groups (A and B),
which compounds are also useful as A,g adenosine receptor antagonists.

D2 discloses fused imidazol{4,5-b]pyridine derivatives, useful as A2 adenosine receptor

antagonists, which are not substitited by two nitrogen-containing heteroaryl groups on .

the pyridine ring of the condensed ring system.
The subject-matter of claims 1-14 is therefore novel (Article 33(2) PCT).

3 The problem to be solved by the present invention may be regarded as the
provision of further compounds usetul as A,z adenosine receptor antagonists.

The solution to this probiem proposed in claims 1-14 of the present application is
considered as involving an inventive step (Article 33(3) PCT) ior the following reasons:

Form PCT/Separats Sheev'409 (Sheet 1) (EPO-April 2005)
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INTERNATIONAL PRELIMINARY International application No.

REPORT ON PATENTABILITY
(SEPARATE SHEET) PCT/EP2006/003620

No incentives can be found in any of the available prior art documents for the use of
compounds, which are substituted by twg nitrogen-containing heteroaryl groups on the
pyridine ring of the condensed ring system, as A, adengsine recepior antagonists.

The two nitrogen-containing hetercaryl groups (A and B) can be regarded as the special
technical (structural) feature of the present application.

Form PC1/Separate Sheéey409 (Sheet 2} (EPO-April 2005)
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DIVISION DE NUEVAS CREACIONES
EXTRACTO PARA PUBLICACION
SOLICITUD DE PATENTE DE INVENCION PCT

(21) N° de solicitud: 0 &- 34094 {51} Int Ct: CO7D 4711004
22) Fecha de solicitud: 04-04-2 GOE {71)Solicitante(s) LABORATORIQS ALMIRALL S.A.
(30) Priofidad (31} Prioridad  (32) Fecha (33} Pais
P200502433 06/10/2005 ES
{72) Inventor(es)  BERNAT VIDAL JUAN
SILVIA FONQUERA POU Y OTROS
(74) Apoderado:  EMILIO FERRERO
{85) Fecha limite inicio fase nacional:  06/04/2008 (87)  Publicacion intemnacional
(86) Datos relalivos a la presentacién de fa salicitud PCT Fecha: 12/04/2007
Fecha de presentacitn de la solicited:  05/10/2005 N° publicacion: WO 2007/039297 A1
No. de solicitud PCT/EP2006/009620
{54) Titwlo:  NUEVOS DERIVADOS IMIDAZOPIRIDINA

Reivindicacién(es):

1. Un compuesto de fosmuta {1}

en la que:

A representa un grupo heteroarito monociclico que contiene
nitrégeno  opcionalmente  susfituido con uno o mas
sustituyentes seleccionades de forma independienie del grupo
consistente en atomos de halégeno, grupos alquilo Ci. g4
cicloalquilo Cs., cicloalquil Czr- alquilo Ci.4 alcoxi Cy.4 aril-
alcoxi Cy.s alquil Cy1.:480, mono o di-alquil C1 -4 amino,
trifluoromelilo, hidroxi y ciano;

B representa un grupo heteroariio monociclico que contiene
nilrogeno  opcionalmente  sustifuido con uno o mas
sustifuyentes seleccionados de {orma independiente del grupo
gue comprende atomos de haldgeno, grupos alquilo Ci.4
cicloalquile Csz, cicloalquil Ca+- alquilo Ci.4 altoxi Ci.¢ aril-
alcoxi Cs j'a. alquil Ci.4tio, mono o di-alquil C1. s amino,

trifluorometilo, hidroxi v clano;

L representa un grupo de union seleccionado del grupo que
comprende, enlace direcie, -(CRR)a-, -NR-, -S-, -O- y -CO-,

siendo n un n{imerc entero que variade 0 a 2;

G representa un grupo seleccionado del grupo que comprende
-H, -OH, cicloalquilo Ca7 alquilo Cis, arilo, heteroarilo y
anillos heterociclicos saturados que conlienen nitrégeno,
N\ tan?_oﬂs(frupos arilo, heteroarile y heterociclicos saturados
N que contienen nitrégeno no sustituidos o sustitvidos con uno o
H mas grupos seleccionados de &tomos de halégeno, grupos
alquilo C1, alquil Ciatio, alcoxi Cis, mono- o di-afquil Ci.
samino, ¢iano, trifluorometilo ~COOH y -CO-O-alquilo Cis;

Ry R’ se seleccionan independientemente de entre tomos de

hidrageno y grupos alquilo Ciz;

y sus y N-Oxidos sales farmacéuticamente aceptables.

2. Un compuesto segin la reivindicacién 1, en el que A
representa un grupo piridina opcionalmente sustituido o un
grupo oxazol opuionalmente sustituido.

3. Un compuesio segin cualquiera de las reivindicaciones

anteriores, en el que el grupo A representa un anillo de piridina
no sustituido o-ne sustituido con un atomo de haldgeno.
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REQUISITOS MINIMOS PARA ADMISION A TRAMITE

BCT
PATENTE DE INVENCION \f ] MODELO DE UTILIDAD '[ ]
¢ Indicacion de que se solicité la concesion de una paténte ]
4 Datos de identificacion del solicitante o de la persona que presenta la sohc;tud
¢ Descripcion de la invencién ‘ | ‘
0_ Dibujos de ser estos pertinentes
4 Comprobante de pago de las tasas establecidas ]
COMPLETAM] INCOMPLETA [ ]

DISENO INDUSTRIAL | ]

¢ Indicaqién de que se solicita el registro de Diseflo Industrial [ ]
@ Datos de identificacion del solicitante o de la persona que presenta la soficitud [ }
Py Representacion gréafica y fotogréflca ‘del Disefio Industnal 0 muestra del
material que incorpora et disefio =~ - . (]
4 Comprobante de pago de las tasas establecndas [ ]
, o
COMPLETA [ ] . INCOMPLETA [ ]
. TN
. - o .!’s‘ * : S
ESQUEMA DE TRAZADO [ ] ‘,fg',,
‘@ Indicacion de que se solicita el regiéi__’ro de'un.Esquema de Traiado . [ 4]
0_ Datos de identificacién del solicitante o de la persona que presenta la solicitud [ ]
.4 Representacion grafica del esquema trazado [ ]
~® Comprobante de pago de las tasas establecidas _ [ ]
COMPLETA [ ] ' " - ' INCOMPLETA { ]

Firma Responsable T

Fecha O - QE‘ B’\

Carrera 13 No. 27-00 Piso 5, 7 vy 10
Conmutador: 3 8208 40
Fax: 35052 20 )
E-mall: info@sic.qov.co
WWW.SiC.gov.co
Bogots, D.C., Colombia
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2020
Bogota D.C.,

Dector (a)

ERRERO EMILIO
Apoderado(a}l y/o Representante de
LABORATORIOS AUMIRALL S.A,

REFERENCIA Radicacidn No. 8 340596
. Solicitud internacional PCT/EP2006/009620
Fecha inicio fase nacional 06/05/2008
Tramitce 11
Evento 179
Actuacidén 116
Oficio No. 6089
Folios 1

Teniendo en cuenta gue la solicitud de privilegico de patente gue se tramita bajo el
expediente indicado en la referencia, reune los requisitos de forma establecidos en
la Decisidn 486 de la Comisidn de la Comunidad A&ndina, el Tratade de Cooperacidn en
Materia de Patentes {PCT), el Reglamentc y la Circular Unica de la Superintendencia
de Industria y Comercio, se envia el extracto de la scolicitud a la Oficina de
Comunicaciones para efecto de su publicacidn en la Gac¢eta de Propiedad Industrial.

Cimplase
Dado en Bogota DC,

ALTX CARMENZA CESPEDHS DE VERGEL
Jefe de la divisidén/de Nuevas Creaciocones

adpall
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