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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

245. -00

. . Fecha: 2009 12 03 14.44.30 Dep 2020 DIR NUEVASCR
Indnsiria y Comercio Tra. 11 PATENTEIYII Eve: 378 FASENACIONALI
SUUFERINIENMUENLIA Act. 411 PRESENTACION Folioe~387" 36;

FORMULARIO UNICO DE SOLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL

Q) SOLICITUD DE:
m Patente de Invencién D Patente de Modelo de Utilidad

E-i__l Capitulo | E:l Capitulo Il

® Nombre: Merck Patent GmbH IDENTIFICACION

SOLICITANTE" | . ... Frankfurter Strasse 250,64293 Darmstadt, cc.[] NT []

(71) * Alemania
Nacionalidad o Domigilio: Darmstadt, Alemania C.E. D Otro IZ'
Lugar de Constitucién: Alemania
Cual
Teléfono: 3137800 ‘Fax: 3122410 Numero

E-mail: general@cardenasycardenas.com

Nombre:  LUZ HELENA ADARVE GOMEZ IDENTIFICACION

Direccién: Carrera 7 No 71-52 Torre B Piso 9 CC. E NIT D

Teléfono: 3137800 Fax: 3123600 ce [] otro [_]
E-Mail: general@cardenasycardenas.com Cual

No 41575435 ~ TP 14884
BTA c.S.J

Frank Stieber
Oliver Schadt

4. Andree Blaukat
INVENTOR(ES) . Darmstadt, Alemania
72 ; - . Darmstadt, Alemania
(72) Direccion: Darmstadt, Alemania
Darmstadt, Alemania
1. Aleman

2. Aleman

3. Aleman

4. Aleman

@ 1. Dieter Dorsch
2.
3.

Nacionalidad:

PCT (86)

Solicitud Internacional No. PCT/EP2008/003473 Fecha 29.04.2008
Publicacion Internacional No. WO 2009/006959 A1 Fecha 15.01.2009

Titulo(54): DERIVADOS DE PIRIDAZINONA

@ (iasificacion Internacional 51):C0% D 403 //L[— oY 412 /lL}

(33)Pais de Origen (32)Fecha (31)N° de Solicitud

Prioridad
S| No[] ALEMANIA 12.07.2007 10 2007 032 507.1




Titulo: DERIVADOS DE PIRIDAZINONA™,

() : ANEXOS
Comprobante de pago de la tasa de presentacién de la solicitud.

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona juridica.
Poderes, si fuere el caso.

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

D Declaraciones

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

Traduccion de la solicitud intemacional al castellano. (Resumen, descripcion, reivindicaciones, dibujos)

I:] Copia del examen preliminar internacional efectuado por la Autoridad Intemacional de Examen Preliminar (IPEA).
D Traduccién del examen preliminar internacional efectuado por la IPEA.

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

D De ser el caso, documento que acredite la licencia o autorizacion de uso de conocimientos tradicionales de
tas comunidades indigenas.

D De ser el caso, certificado de dep6sito del material biolégico.
[] Arte final 12x12.

D De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el extranjero por el mismo
titular o su causante, relacionadas parcial o totalmente con fa invencion de esta solicitud.

D De ser el caso, modificaciones efectuadas a la solicitud intemacional.

D Otros.
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SUPERINTENDENCIA DE INDUSTRIA Y CORE
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NIT @ 8001760892
RECIEO DFICTAL DE CAJA : 09 — 87,618 émEmMEmHWMDEWmSWMYGNHmw
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09-138245- -00000-000
' No. 4430 Dep. 2020 DIRNUEVASCR
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B 00 N CE P T 0 Bk
CANT. RENTISTICO CONCEPTD TOTAL CONCEPTO
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SUPERINTENDEACA BE INDUSTRIA Y COMERCIO

SUFERTNIENDENC A TARJETA ARCHIVO PROPIETARIOS i
| PATENTE DE INVENCION PCT _X__ MODELQ DE UTILIDAD DISENO INDUSTRIAL ___
(21) N° de solicitud: (22) Fecha de salicitud: 1

(61) Clasificacion Internacional :
(71)Solicitante(s)  MERCK PATENT GMBH

—

(72) Inventor(es) Dieter Dorsch; Frank Stieber; Oliver Schadt; Andree Blaukat

'(74) Apoderado: LUZ HELENA ADARVE GOMEZ
(30) Prioridad (31) No. Prioridad 32) Fecha (33) Pais
10 2007 032 507.1 12.07.2007 DE
I(85) Fecha inicio fase nacional: (87) Publicacién internacional
(86) Datos relativos a la presentacion de la solicitud PCT Fecha: 15.01.2009
Fecha de presentacion de la solicitud: 29.04.2008 N° publicacion: WO 2009/006959 A1

| No. de solicitud  PCT/EP2008/003473
(54) Titulo:  DERIVADOS DE PIRIDAZINONA




SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Industria y Comercio DIVISION DE NUEVAS CREACIONES
TUTERINTENSENCIA TARJETA ARCHIVO TEMATICO i
' PATENTE DE INVENCION ___ PCT _X__  MODELO DE UTILIDAD ____ DISENO INDUSTRIAL
(2—1) N° de solicitud: (22) Fecha de solicitud:
(51) Clasificacién Internacional :
(71)Solicitante(s) MERCK PATENT GMBH
(72) Inventor(es)  Dieter Dorsch; Frank Stieber; Oliver Schadt; Andree Blaukat 0 R4
~
(74) Apoderado; LUZ HELENA ADARVE GOMEZ ~ N R |
(30) Prioridad (31} No. Prioridad 32) Fecha (33) Pais R1 N .
10 2007 032507.1 12.07.2007 DE R
R3

(85) Fecha limite inicio fase nacional: (87) Publicacién internacional:
(86) Datos relativos a la presentacion de fa solic. PCT Fecha: 15.01.2009

Fecha de presentacion de la solicitud; 29.04.2008 No. Publicacién W02009/006959 A1

No. de solicitud  PCT/EP2008/003473

(54) Titulo: DERIVADOS DE PIRIDAZINONA

(57) Resumen:
Los compuestos de la formula |
R4
Y 0]
2
X N R |
R? N R4
R3

en donde R, R?, R3, R4, R* tienen los significados indicados en la reivindicacion 1, son inhibidores de las tirosina quinasas, en especial de la Met-
quinasa, y pueden utilizarse, por ejemplo, para el tratamiento de tumores.
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Industria y Comercio
SUPERINTENDENCIA

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

DIVISION DE NUEVAS CREACIONES
EXTRACTO PARA PUBLICACION
SOLICITUD DE PATENTE DE INVENCION PCT

(21} N° de solicitud:

22) Fecha de solicitud:

(51) Int CF

(71)Solicitante(s) MERCK PATENT GMBH

(30) Prioridad ~ (31) No. Prioridad 32) Fecha (33) Pais
10 2007 032 507.1 12.07.2007 DE
) (72) Inventor(es)  Dieter Dorsch; Frank Stieber; Oliver Schadt;
Andree Blaukat
(74) Apoderado:  LUZ HELENA ADARVE GOMEZ
(85) Fecha limite inicio fase nacional: (87)  Publicacién internacional

(86) Datos relativos a la presentacién de la solicitud PCT Fecha: 15.01.2009
Fecha de presentacion de la solicitud: ~ 29.04.2008 N°® publicacion: WO 2009/006959 A1
No. de solicitud PCT/EP2008/003473
(54) Titulo:  DERIVADOS DE PIRIDAZINONA
Resumen:
Los compuestos de la formula |
R4
O
=
R2
X N |
] N
R R
R3

en donde R', R? R, R, R tienen los significados indicados en la reivindicacion 1, son inhibidores de las tirosina quinasas, en especial
de la Met-quinasa, y pueden utilizarse, por ejemplo, para el tratamiento de tumores.
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POWER OF ATTORNEY

In the city of _Darmastadt , on the 7 day of the month of

April " of the year two thousand and eight (2.008), hefore me,
Alexander Pfeiffer . Notary Public, appeared
Dr. Hartmann and Dr. Horstmanmof age, and domiciled at
Dyrmstadt, Germany , and stated:

First: That he/she acts in his/ her capacity of __Prokurist of
Mersk: Patent Gmbl . a company legally constituted and in existence in

accordance with the laws of _Germany , and domiciled at

Darmstadt, Germany “as evidenced in the By-laws and Articles of
Incorporation, documents which 1 have examined.

Second: That in such capacity he/she grants hereby special, ample and sufficient Power

. of Attomey to Dario Cérdenas Navas and/or Eduardo Cardenas Caballero, and/or
Bernardo ‘P. Cardenas Martinez and/or James Valdiri Reyes and/or Luz Helena
Adarve G6mez, and/or Juanita Acosta Goémez and/or Ana Maria Ruiz Rueda,
registered lawyers of the firm Cardenas & Cardenas Propiedad Intelectual Lawyers,
domiciled at Carrera 7 No. 71-52, Torre B, Piso 9, Bogota, D.C. Colombia, to carry hefare
the corresponding Colombian ‘national offices and authorities the proceedings to obtain
patents, as well as proceedings of assignments, change of name or domicile of the owner,
waivers and licenses of the same for which purpose they are empowered to take before
said authorities all necessary actions for the indicated purposes; to file applications,
statements, claims, formulate descriptions, amendments, oppositions and appeals; pay all
taxes and installments and make any other payments determined by law, to recelve every
document and values issuing the respective discharge; to fulfill any other requirements
and take, in general, every measure that they shall deem appropriate for the defense and
protection of the trademarks of the company in the event of infringements, oppositions,
proceedings for cancellation or annuiment, imposition of fines, including resort to litigation;
they are empowered to appear as plaintiff or defendant before the competent judges,
being entitled to transact, submit to arbitration, waive, receive, resign, withdraw, appeal
and all other legal powers which may be necessary, and it is hereby ratified and confirmed,
any such act said attorney fawfully do for its benefit, as my own act granting them also
power to substitute this proxy and if necessary to revoke such substitutions.

Third: That for purposes of articles 537 and 543 of the Colombian code of Commerce the
attorneys are empowered to receive service of notice and designate.judicial and extra
judicial attorneys. Mmﬂﬂ“&m”ﬁéﬁd@m
COMO NOTARIO 16 ] BE ESTE CinCiio, 1460 CONSTAR

QUE ESTA COPIA, COINCIDE GO 00CLHENT0 GRiGiAL
D0 PARA SU AUTENTICACIN. .

24NOV 2009 |
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NOTARIAL CERTIFICATION

The undersigned Notary Public certifies that Mr.

appeared before me and signed the
preceding document; that | know him personally and | am certain that he has legal

capacity to grant it; that he is of .
and is consequently authorized to grant such document; that such company is organized
under the Ilaws of , and is domiciled at

; and that the act for which this document
is granted is included among those which constitute the corporate object of the named
company. Furthermore, that such company performs its corporate purpose in accordance
with the laws of its incorporation and domicile.

| am certain of all these facts because | have examined the respective documents
consisting of

all of which | hereby attest.

NOTARIA 16 DEL CIRCHLO DE.BOGOTAD.C ,

CGM0 FOVARIO 16 (£] DEESTE CIRCULD, HAGO CONSTAR
QUE ESTA COPIA, COINCIDE CON nocumzu‘roomsnm
PF‘ESENTADO PARA SU AUTENTICACION.: .

= A2 4Nov 2009

Notary Public (signature)

Issued and signed at
Dated

Zaie Ty WRIEE
ke 1 v raade s

(LEGALIZATION BY APOSTILLE IS REQUIRED)



El suscrito CONSUL DE COLOMBIA en

CERTIFICA:

Que el Sefior quien autoriza
el documento anterior, ejercia legalmente en la fecha alli indicada las funciones de
y que la firma y sello que en el
documento aparecen como suyos son los que usa y acostumbra en sus actos
oficiales.

Que tuvo a la vista las pruebas que demuestran que Ia Compaiiia
, domiciliada en
existe legafmente, y que actuaimente
ejerce su objeto social de acuerdo a las leyes del respectivo pais.

Que el Sefior . Quien firmé el Poder
que precede en su caricter de , esta
autorizado para representaria en este acto y otorgar el poder.

rx'n'fﬁ‘ii" 2 15 ﬁfi-t '
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Roll of Deeds No. 403 for 2008

I hereby certify, that the above are the true signatures, subscribed today

at Frankfurter Strafle 250 in Darmstadt in my presence, of

1) Mr. Dr. Arno Hartmann

born on 29 October 1960

and

2) Mr. Dr. Stefan Horstmann
born on 09 September 1967

business address:

Frankfurter Stralle 250 in 64293 Darmstadt / Germany

- who are personally known to me -,

Based on today’s inspection of the commercial register of the local court

(Amtsgericht) Darmstadt - HRB No. 1547~ of

Merck Patent GmbH in Darmstadt

I hereby certify that Mr. Dr. Arno Hartmann and Mr. Dr. Stefan
Horstmann -both as Prokurist (holder of a special statutory power of

representation)- acting jointly has the power and authority to represent

and bind Merck Patent GmbH.

The Notary asked the appeared whether he or any member of his firm
had acted in the matter which is the subject of this instrument, except in

a notarial matter. The appeared denied.

Darmstadt, this 07 April 2008

- xan

r Pf

Notary

NOTARIA 16 DEL CIFCULO 0% 2953 83
0RO NOTARID 16 €] F ESTE Cist + 5, %450

e
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APOSTILLE f
(Convention de La Haye du 5 octobre 1961)

1. Land: Bundesrepublik Deutschland
Diese Stfentliche Urlunde

2. ist unlerscieten vop . AleXander Pleiffer in Darn#stadt

3. in seimer Eigennciaft als | Notar
4. sie ist versohen mit dem Siepel/ Seasnmet des  Notars

................................................................

Alexander Pfeiffer in Darmstadt
Bestitigt
3. in Darmwtadt L SO

7. dureh den Prisidenten des Lam;éanchts

8. untes JI0E 2/ - 7—35\ 0

<aye 2. 875

9 SlegellStempel 10, Uterschrift

Sneni0 nE s

iR A6 DEL SIRCUE Qr?ﬁ'u P
EGi0 NOTARI W61 wzicjzﬁm 3,

£o3ta CANCIRE s ‘

O w;\: sy DUTRTEAON,
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‘Traductors Oficis} Juramentads
Resofucitn No. 835 Minjusticla

TRADUCCION OFICIAL DE LOS SIGUIENTES DOCUMENTOS: PODER DE ABOGADO
otorgado por la Compaiifa Merck Patent GmbH, a la Firma de Abogados Cédrdenas y
Cérdenas de Bogotd - Colombia, firmado el 7 de abril de 2008, por jos doctores Hartmann y
Horstmann, Abogados Apoderados de dicha compafiia. CERTIFICACION NOTARIAL sin
diligenciar. CERTIFICACION NOTARIAL DE AUTENTICACION DE FIRMAS con registro No.
40372008, con fecha del 7 de abril de 2008, firmada por Alexander Pfeiffer ~ Notario en
Darmstadt, Alemania.

Estos documentos vienen acompafados por el 'CERTIFICADO DEL CONSULADO
COLOMBIANO sin tramitar. Y se encuentra legalizado con la APOSTILLA DE LA
CONVENCION DE LA HAYA No. 735/08, en idioma alemdn, con fecha del 8 de abril de 2008,
firmada por Wellenreuther Vorsitzender Richter.

Traduccién realizada por Martha Soffa Sarmiento Solano, Traductora e Intérprete Oficial

Espafiol - Inglés - Espafiol, nombrada para el cargo mediante Resolucién def Ministerio de
Justicia, N° 835, del 3 de mayo de 1988.

COLOMBIA -

PODER DE ABOGADO

En la ciudad de Darmstadt. a los 7 dias del mes de abril de! afio dos mil ocho
(2008) ante mi, Alexander Pfeiffer, Notario Piiblico, comparecieron el Doctor

ok IR ALIACULD DE BOGATR B.L]

Hartmann_y el Doctor Horstmann, de afios de edad, y do @%ﬁgﬁ%ﬁ)’mﬁmﬂmm01‘%%
Darmstadt. Germany/Alemania, quienes declararon lo siguiente:

]

QUE ESTA COPIA, OMGIRE LN BQ‘FU\:‘;-._nX&, Q?“.G!NAL
PRESENTADD PARA SU AUTENTICACEEH. R

amran o mnim e

NOV 2009

PRIMERO: Que ellos actiian en calidad de Abo:
de Merck Patent GmbH, una Compafiia legalmente constituida qu
las leyes de Alemania y cuyo domicilic es Darmstadt, Alemania d
lo que se evidencia en los Estatutos y reglamentos de la compaiiia.

o N T U S S
S0 P RED O BRTETE A

uerdocon. <. eeem o~

SEGUNDO: Que haciendo uso de las facultades del cargo arriba mencionado,
ellos otorgan Poder de Abogado, especial, amplio y suficiente a DARIO
CARDENAS NAVAS, yio a EDUARDO CARDENAS CABALLERO, ylo a
BERNARDO P. CARDENAS MARTINEZ, y/o a JAMES VALDIRI REYES, y/o a

LUZ HELENA ADARVE GOMEZ, y/o a JUANITA ACOSTA GOMEZ, y/o a ANA

MARIA RUIZ RUEDA, abogados registrados quienes trabajan para la Firma
Cardenas & Cardenas- Abogados Propiedad Intelectual, con sede en la




%

Tradustors Oficia} Juramenteds

Resolucidn Ro. 835 Minjusticia
Carrera 7 No. 71-52, Torre B, Piso 9, en Bogota, D.C., Colombia, para que
gestionen en Colombia ante las Oficinas y Autoridades correspondientes la
obtencién de patentes, procesamiento de cesiones o traspasos, cambios de
nombre o domicilio del titular, cancelacién de acciones, renuncias y licencias de
las mismas, propositos para [os cuales se les otorga poder para que lleven a cabo

ante dichas autoridades todas las acciones necesarias para los propdsitos
indicados, como radicar solicitudes, hacer declaraciones, reclamaciones, formular
descripciones, realizar enmiendas o modificaciones, interponer recursos de
oposicion y apelaciones; pagar todos los impuestos y cuotas y hacer cualquier otro
pago establecido por ley, recibir todos los documentos y dineros y emitir el
descargo correspondiente; cumplir con cualquier otro requerimiento y tomar, en
general, todas las medidas que consideren apropiadas y oportunas para defender
y proteger las Marcas Registradas de la Compaifiia en el evento de infracciones,
oposiciones, reclamaciones, para cancelacion © anulacién, imposicion de
sanciones, presentar antecedentes ante las Cortes y Tribunales. Ademas, quedan
facultados para comparecer como demandantes ¢ demandados ante jueces
competentes, también se les da poder para negociar, solicitar arbitraje, ceder,
recibir, dimitir, rescindir o desistir, apelar, rafificar y todos los poderes legales .
adicionales que sean necesarios. También se declara que a partir de ahora todas

las acciones que realicen dichos abogados respaldando este Poder de

representacién son buenas y vélidas. Adicionalmente se les otorgan facultades

para sustituir este Poder y si es necesario revocar dichas sustituciones.

TERCERO: Con el propdsito de cumplir con los articulos 597 y 543‘d .Cédigo

, . ) WAP!A!GD:L CI8CAL0 BZ BOGOTAD.C)
Colombiano de Comercio, dichos abogados quedan facultados para Nmesibir) i3 £5TE SIRtC, £150 S0NTAR
! QUE ESTA COFIE, COINCIEE CON DOCLENT ORIGIAL

SIETERTALO PARA SU AUTENTICACHE

24 NG\/ QCB

noftificaciones judiciales y designar abogados judicial y extrajudicialmen




U Shinde

Traductora Oficiat Juramentsds
Resolucibn No. 835 Minjusticia

FIRMADOQ EN:

EL:

Merck Patent GmbH

ppa.

(Firma Autbgrafa)
Dr. Hartmann

Por:

ppa.

(Firma Autégrafa)
Dr. Horstmann

Notario Pablico

[NOTARIA 16 DEL CIRCHLO D2 BICOTA DG

v

COWO NOTARIO 16 (F) B€ EGTE CIRCULO, HAGA Sutiar
QUE ESTA COPIS, COIRCIAE CON BOCIE T 0Z4iAL
PRESENTADD PARA S AVTENTICACIRS. " . |

L
24

NOV 2009

ZEGAT R Tal
Matarie 16 Encara g s
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Traducters Oficia) Juramentads
Resolucitn No. 835 Minjasticia

CERTIFICACION NOTARIAL

El suscrito Notario Puablico certifica que el sefior

compareci6 ante mi y firmé el documento anterior, que lo conozco personalmente
y estoy seguro que él tiene la facultad legal para otorgarlo. Que &l es

de la Compaiiia , Y por consiguiente
estd autorizado para otorgar dicho documento. Que esta compafiia esta
organizada bajo las leyes de , Y Cuya sede se encuentra ubicada
en el . Ademas certifico que el acto a través

del cual se expide y otorga este documento incluye los que constituyen el objeto
corporativo de la mencionada Compafifa. Como también certifico que dicha
compaiiia desarrolla su propésito corporativo de acuerdo con las leyes de su
incorporacion y domicilio.

Tengo la certeza sobre la veracidad de todos estos hechos debido a que examiné
los documentos respectivos que consisten en
Doy testimonio de todo lo anterior

,

~

Por: .
NOTARIO PUBLICO (firma)

Expedido y firmado en
Fecha:

§=’ BOGOTAD.C)
), R460 CGTAR




Zéﬁl .‘7.%».&»4.9’ /

Traductors O%icia) Juramentads
Resolucién No. 335 Minjusticla

de Escrituras No. 403 para el afio 2008

Por la presente certifico que las firmas del documento adjunto son verdaderas, y
fueron suscritas hoy en mi presencia en Frankfurter StaBe 250 en Darmstadt, por:

1) El sefior Dr. Arno Hartmann

Nacido el 29 de octubre de 1960
Y

2) El seflor Dr. Stefan Horstmann

Nacido el 9 de septiembre de 1967 (NOTARIA 16 DEL CIRCULO 0¥ T0SQTADLL,
CORO NOTARID 46 [F) DE ESTERImC0L0, Fage (2 T
QUE ESTA COPIA, CONCIZE GON MOCUVELTO 8715 ML
PRESENTADO PARA U AUTENTICACAE, =

24NOV 2009 |

Direccién comercial:
Frankfurter Stafe 250 in 64293 Darmstadt/ Germany

-

SR
".JAA”uFREU‘IbAT ZESRIIARTE R L

o/ PP0tario 16 ing v uadts

- A quienes conozco personaimente -

Basado en fa inspeccion que realicé hoy al Registro Comercial de la Corte Local
(Amtsgericht) Darmstadt — HRB No. 1547 - de

Merck Patent GmbH en Darmstadt

Por la presente certifico que el sefior. Dr. Arno Hartmann y el Sefior. Dr. Stefan
Horstmann - ambos como prokurist (poseedores de un Poder Estatutario Especial
de Representacién) - actuando en conjunto tienen el poder y autoridad para
representar y vincular a Merck Patent GmbH




El notario preguntd a quienes comparecieron, si ellos o alguno de los miembro de
su firma han actuado en relacion con el asunto que es sujeto de este instrumento,
excepto en materia notarial. Los comparecientes lo negaron.

Darmstadt, 7 de abril de 2008.

Firma y sello de:

Firma Autografa - llegible
- Alexander Pfeiffer -
Notario

CERTIFICO QUE ESTA ES UNA TRADUCCION FIEL DEL INGLES AL ESPANOL DE LOS
DOCUMENTOS QUE HE TENIDO A LA VISTA; QUE SOY TRADUCTORA E INTERPRETE
OFICIAL ACREDITADA POR RESOLUCION N° 835 DEL 3 DE MAYO DE 1988 DEL
MINISTERIO DE JUSTICIA Y QUE ESTOY REGISTRADA ANTE EL MINISTERIO DE
RELACIONES EXTERIORES DE COLOMBIA. .

Bogota, 29 de abril de 2008.

{H.GTARiA 16 BEL CIRCGLO DE ROGOTA 0.c)
1COMO NOTARID 16 [E) DE ESTECIRCULD, KAGO CORSTAR
-// QUE £5TA COPiA, COINGIDE LN ROSUYENTY CRIGINAL

A . 0 PRRA 3Y AUTENTICACIDN.
L i i

Teadmctors Oficial Juramentade
Resoiucidn No. 835 Minjosticia




APOSTILLE

(Convention de La Haye du 5 octobre 1861)

Pais. Republica Federal de Alemania

El presente documento publico

esta firmado por Alexander Pfeiffer, en Darmstadt
en su calidad de Notario

el documento est4 provisto del sello del Notario Alexander Pfeiffer, en Darmstadt

confirmado -
en Darmstadt 6. el 8 de abril de 2008
por el Presidente del Tribunal regional

bajoelNo. 810 E2/1 - 735/08

NOTARIA 16 DEL C!REU' !'J g e TS ’) )

‘ . COMO NOTRRIO 16 {210 81K CIR0 L0, P0e Savsnin
Sello: 10.  Firma “JQUE ESTA COPIA, COMEIOE CON Bas e, 1t fq.mm
PRESENTADO pm SU SUTENTICACION,

4 NOV 2009

En representacion

Wellwnreuther

A h A H o fabo L6 )
< Not Wrio 1b Encurgi-do _(1-,, it

Juez—Presidénte

P

{firma y sello)

A\



essmuszer&a/%‘é?/f

Z

uAtielsregister B des Abteilung B Nummer der Firma:
Angtsgerichts Darmstadt Wiedergabe des aktuelien HRB 1547
Registerinhalts
Abruf vom 25.3.2008 16:07
-Ausdruck- Seite 1 von 2

1. Anzahl der bisherigen Eintragungen:

2

2. a) Firma:
Merck Patent Gesellschaft mit beschrénkter Haftung
b) Sitz, Niederlassung, Zweigniederlassungen:

Darmstadt

¢) Gegenstand des Unternehmens:

Der Erwerb, die Verwaitung und die Verwertung gewerblicher Schutzrechte.

3. Grund- oder Stammkapital:

50.000,00 DEM

4. a) Aligemeine Vertretungsregelung:

Ist nur ein GeschiftsfGhrer bestellt, so vertritt er die Gesellschaft aftein. Sind mehrere Geschaftsfihrer bestellt, so wird
die Gesellschaft durch zwei Geschiftsfuhrer oder durch einen Geschéfisfihrer gemeinsam mit einem Prokuristen
vertreten.

b) Vorstand, Leitungsorgan, geschiiftsfithrende Diraktoren, persnlich haftende Gesellschafter,
Geschiftsfihrer, Vertretungsberechtigte und besondere Vertretungsbhefugnis:

GeschéftsfGhrer: Dr. Schmidt-Lorenz, Tilmann, Stuttgart, *22.04.1953

(NOTARIA {6 BEL CIROE L
5. Prokura: COMO NOTHRIO 166} b E% o
QUE ESTA COPIA, COINCISE £on oot

PRESENTADO PARA SU AUTENTICACIOR,

Gesamtprokura gemeinsam mit einem Geschaftsfiihrer oder einem anderen Prokuristen:
Dr. Hartmann, Arno, Reinheim, *29.10.1960

Dr. Horstmann, Stefan, Heppenheim, *09.09.1967

Dr. Losert, Wolgang, Hiinfelden, *06.03,1957

6. a) Rechtsform, Beginn, Satzung oder Gesellschaftsvertrag: i Notaria 16 Suc..- .

Gesallschaft mit beschrankter Haftung
Geselischaftsvertrag vom 18.03.1970

Zuletzt gedndert durch Beschluss vom 25.07.1985
b) Sonstige Rechtsverhéitnisse:

Die Gesellschaft hat am 01.08.1992 mit Zustimmung der Gesellschafterversammiung vorn 03.08.1992 mit der Merck
Verwaltungsgesellschaft mit beschrankter Haftung in Darmstadt einen Ergebnisabfihrungsvertrag geschlossen.

7. a) Tag der letzten Eintragung:



-
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egister B des Abteilung B
chts Darmstadt Wiedergabe des aktuellen
Registerinhalts
Abruf vom 25.3.2008 16:07

Nummer der Firma:
HRB 1547

-Ausdruck- Seite 2 von 2

ﬁNOTARIA 16 DEL CIRCULD DEROGOTAD.C
17.07.2006  § 00110 NOTARIC 16 (€] DE ESTE CIRCULO, HAGD CONSTAR
QUE ESTA COPIA, SOINCIDE (M DOCUMENTO CRIGHIAL
PRESENTADO PARA SU AUTENTICRCION

2 4 NOV 2009




Die Ubereinstimmung des von mir,

Notar Alexander Pfeiffer
in Darmstadt,

gefertigten Ausdrucks aus dem elektronischen
Handelsregister mit dem mir am Bildschirm an-

gezeigten Inhalt wird hiermit beglaubigt.

Darmstadt, den 25.03.2008

\]
Axande¥ Pfei

INOTARIA 16 DEL CTR7GLO BER AT

) ) o 16 DEL CIRCGLO BT 80G0TA B
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PRESENTADO pARA Sy ATETICACIGY,

L297 )

D24 NOV 2009 |
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APOSTILLE
{Convention de La Haye du 5 octobre 1961)

Y Ta e

1. Land: Bundesrepublik Deutschland
Diese ttfentliche Urky

2. ist tmterscnsieben von mgxau&v ml?d-@.pﬂ

3. in seiner I‘;gcnbuhatt als Notar ..............................
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Bestiitigt 25. Han 2%8
5. in Derrostadt 6. am ..

7. dureh den Prisideaten des Landgmchts
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Extracto autenticado 12729-P

Registro comercial B del Seccién B
Tribunal municipal de Darmstadt Reproduccion det contenido
actual del Registro

Peticion del 25 de marzo de

Namero de la Razén social:

HRB 1547

2004
- Extracto - Pagina 1 de 2
1. Namero de las anotaciones hechas hasta ahora:
2
2, a) Razon social:

Merck Patent Gesellschaft mit beschrankter Haftung
b) Domicilio, agencia, sucursales
Darmstadt

¢) Objeto de la empresa

La adquisicion, administracion y valuacion de derechos

3. Capital social:

50.000,00 marcos alemanes

4. a) Regulacién general sobre representacion:

J(NOTARIA 15 DE
) NOTAR!M

/%



Si sblo se nombrd a un gerente, éste representara la sociedad solo. Si se
nombré a varios gerentes, entonces la sociedad serad representada por un
gerente junto con un apoderado.

b) Junta directiva, Organo de direccion, Directores gerentes, Socios

responsables personales, Gerentes, Autorizados a representar y

permisos especiales de representacion: ‘

Gerente: Dr. Schmidt-Lorenz, Tilmann, Stuttgart, nacido el 22 de abril de 1953

Poder:

Poder general junto con un gerente u otro apoderado:

Dr. Harimann, Aro, Reinheim, nacido et 29 de octubre de 1960

Dr. Horstmann, Stefan, Heppenheim, nacido el 9 de septiembre de 1967

Dr. Losert, Wolgang, Hunfelden, nacido el 6 de marzo de 1957

a) Forma juridica, comienzo, estatutos o contrato de socieda

J]
\

d/‘xomasé 16 DEL CiRcol

Sociedad Limitada

Contrato de sociedad, del 18 de marzo de 1970
Modificado por Gltima vez mediante acuerdo del 25 de julio de 19§
b) Otras relaciones juridicas:
El 1 de agosto de 1992, con autorizacién de la Asamblea de Socios, del 3 de

agosto de 1992, la Sociedad firmé con la firma Merck Verwaltungsgesellschaft




mit beschrankter Haftung in Darmstadt un contrato de transferencia de

beneficios.

7. a) Fecha de la aitima anotacidn:

17 de julio de 2006

Por este medio, se autentica la coincidencia del extracto preparado por mi, Notario
Alexander Pfeiffer, en Darmstadt, extraido del Registro comercial electronico, con el
contenido mostrado en la pantalla. |
Darmstadt, 25 de marzo de 2008

Alexander Pfeiffer

s
NOYARIA 16 DL ¢ ELCIRCILO 0% BoBoTA D OTAD.C)
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(firma y sello)
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APOSTILLE

(Convention de La Haye du 5 octobre 1961)

Pais: Republica Federal de Alemania

vy

El presente documento publico

esta firmado por Alexander Pfeiffer, en Darmstadt A

en su calidad de Notario

el documento esté provisto del sello del Notario Alexander Pfe;ffer en?f_)armst’adt
confirmado

en Darmstadt 6. el 26 de marzo de 2008, :::

por el Presidente del Tribunal regional

bajoel No. 910 E2/1 - 616/08

Sello: 10. Firma
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Merck Patent Gesellschaft
mit beschrankter Haftung
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DERIVADOS DE PIRIDAZINONA

Antecedentes de la invencién

Era objeto de la invencién hallar nuevos compuestos con
valiosas propiedades, en especial aquellos que pueden utili-
zarse para preparar medicamentos.

La presente invencidén se refiere a compuestos y al uso de
compuestos en los cuales la inhibicién, la regulacién y/o la
modulacién de la transduccidén de sefiales de quinasas, en espe-
cial las tirosina quinasas y/o las serina/treohina quinasas,
desempefian un papel importante, ademds a composiciones farma-
céuticas que contienen estos compuestos, ési como al uso de
los compuestos para el tratamiento de enfermedades causadas
pér las quinasas.

La presente invencidén se refiere en especial a compuestos
y al uso de compuestos en los que la inhibicién, la regulacién
y/o la modulacién de 1la transduécién de sefiales de la Met-
quinasa desempefia un papel importante.

Uno de los mecanismos principales con los cuales se produ-
ce la regulacidén celular, es por medio de la transduccidén de
las sefiales extracelulares a través de la membrana que, a su
vez, modulan las vias bioquimicas en la célula. La fosforila-
cibén de las proteinas representa un paso a través del cual se
propagan las sefiales intracelulares de molécula a molécula, lo
cual resulta finalmente en una reaccidén de las células. Estas
cascadas de transduccidén de seflales estan reguladas hacia
arriba y se superponen a menudo, tal como se infiere de la
presencia de muchas proteina quinasas y fosfatasas. La fosfo-
rilacién de proteinas aparece preferentemente en los restos de

serina, treonina o tirosina, y por este motivo las protelna
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quinasas se clasificaron seqgin la especificidad de su lugar de
fosforilacidén, es decir serina/treonina quinasas y tirosina
quinasas. Dado que la fosforilacién es un proceso en las célu-
las ampliamente difundido y como los fenotipos celulares son
influidos en gran parte por la actividad de estas vias, se su-
pone en la actualidad que debe atribuirse una cantidad de es-
tados patolégicos y/o enfermedades a la activacién discrepante
0 a las mutaciones funcionales en los componentes moleculares
de las cascadas de quinasas. En consecuencia, se otorgd gran
importancia a la caracterizacién de estas proteinas y compues-
tos que son capaces de modular su actividad (para articulo de
sintesis, véase: Weinstein-Oppenheimer et al. Pharma. &. The-
rap., 2000, 88, 229-279).

El papel de la tirosina quinasa receptora Met en la onco-
génesis humana, asi como la posibilidad de la inhibicién de la
activacidén de Met dependiente del HGF (hepatocyte growth fac-
tor, ‘factor de crecimiento de hepatocitos’) es descrito por
S. Bertou et al. en Oncogene, Vol. 23, N.° 31, paginas 5387-
5393 (2004). El1 inhibidor SU11274 alli descrito, un compuesto
de pirrol-indolina, es potenciélmente apropiado para combatir
el cancer.

Otro inhibidor de la Met-quinasa para la terapia contra el
cancer es descrito por J. G. Christensen et al. en Cancer Res.
2003, 63(21), 7345-55.

Informan de otro inhibidor de la tirosina quinasa para el
combate del cancer H. Hov et al. en Clinical Cancer Research
Vol. 10, 6686-6694 (2004). El compuesto PHA-665752, un deriva-
do de indol, estad dirigido contra el receptor de HGF c-Met.

Ademas, alli se informa que HGF y Met contribuyen de modo con-

19
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siderable con el proceso maligno de diversas formas de cancer
como, por ejemplo, mieloma miltiple.

Por ello, se desea la sintesis de pequefios compuestos que
inhiben, regulan y/o modulan especificamente la transduccién
de sefiales de 1las tirosina quinasas Yy/o serina/treonina-
quinasas, en especial de la Met-quinasa, y constituye un obje-
to de la presente invencidn.

Se halld que los compuestos segin la invencién y sus sales
poseen propiedades farmacolbdgicas muy valiosas con una buena
tolerancia.

En particular, la presente invencidén se refiere a compues-
tos de la férmula I que inhiben, regulan y/o modulan la trans-

duccidén de sefiales de la Met-quinasa, a composiciones que con-

tienen estos compuestos, asi como a procedimientos para su uso

en el tratamiento de enfermedades y dolencias causadas por
Met-quinasa tales como angiogénesis, cancer, origen, creci-
miento y proliferacidén del tumor, arterioesclerosis, oftalmo-
patias, tales como degeneracidén macular asociada a la edad,

neovascularizacién coroidal y retinopatia diabética, enferme-

dades inflamatorias, artritis, trombosis, fibrosis, glomerulo-

nefritis, neurodegeneracidén, psoriasis, restenosis, cicatriza-
cibén, rechazo de trasplantes, afecciones metabdlicas y del
sistema inmune, incluso enfermedades autoinmunes, cirrosis,
diabetes y afecciones de los vasos sanguineos, también inesta-
bilidad y permeabilidad, y similares en mamiferos.

Los tumores sdélidos, en especial los tumores de rapido
crecimiento, pueden ser tratados con inhibidores de la Met-
guinasa. Entre estos tumores sdlidos se cuentan leucemia mono-

citica, carcinoma de cerebro, urogenital, del sistema linféti-
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co, intestinal, de laringe y pulmén, entre ellos adenocarcino-
ma de pulmén y carcinoma de pulmén de células pequefias.

La presente invencidén se dirige a procedimientos para la
regulacidén, modulacién o inhibicién de la Met-quinasa para la
prevencidén y/o el tratamiento de enfermedades relacionadas con
una actividad desregulada o alterada de la Met-quinasa. En es-
pecial, los compuestos de la férmula I también se pueden em-
plear en el tratamiento de determinadas formas de cancer. Ade-
mas, los compuestos de la férmula I se pueden usar para pro-

porcionar efectos aditivos o sinérgicos en determinadas qui-

mioterapias existentes contra el cancer y/o se pueden usar pa-

ra recomponer la eficacia de determinadas quimioterapias y ra-
dioterapias existentes contra el cancer.

Ademéds, los compuestos de la férmula I se pueden utilizar
para el aislamiento y el ensayo de la actividad o la expresién
de la Met-quinasa. Por otra parte, son apropiados en especial
para usar en procedimientos de.diagnéstico de enfermedades re-
lacionadas con una actividad desregulada o alterada de la Met-
quinasa.

Se puede mostrar que los compuestos segin la invencidn
presentan un efecto antiproliferativo en un modelo tumoral de
xenoinjerto in vivo. Los compuestos segln la invencién pueden
administrarse a un paciente que presenta un trastorno hiper-
proliferativo, por ejemplo, para inhibir el crecimiento tumo-
ral, para reducir la inflamacidén asociada con un trastorno
linfoproliferativo, para inhibir el rechazo al trasplante, o
el dafio neuroldbgico debido a la‘reparacién tisular, etc. Los
presentes compuestos pueden resultar Gtiles a los fines profi-

lacticos o terapéuticos. Tal como se usa en la presente, el
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término “tratamiento” se usa para referirse tanto a la preven-
cién de enfermedades como al tratamiento de las patologias
preexistentes. La prevencién de la proliferacidén esta acompa-
fiada de la administracidén de los compuestos segiin la invencién
antes del desarrollo de la enfermedad manifiesta, por ejemplo,
para prevenir el crecimiento de los tumores, para prevenir el
crecimiento de metastasis, para disminuir la restenosis aso-
ciada con la cirugia ltardiovascular, etc. De modo alternativo,
los compuestos se usan para tratar enfermedades progresivas,
estabilizando o mejorando los sintomas clinicos del paciente.

El huésped o el paciente puede ser de cualquier especie
mamifera, por ejemplo, primates, particularmente humanos; roe-
dores, incluyendo ratones, ratas y hémsteres; conejos; equi-
nos, bovinos, caninos, felinos; etc. Los modelos animales son
de interés para las investigaciones experimentales, que pro-
veen un modelo para el tratamiento de una enfermedad en seres
humanos.

La susceptibilidad de una célula particular al tratamiento
con los compuestos seglin la invencidén puede ser determinada
por medio de pruebas in vitro. Normalmente, un cultivo de 1la
célula se combina con un compuesto segin la invencién en dis-
tintas concentraciones durante un periodo suficiente para per-
mitir que los ingredientes activos induzcan la muerte celular
o inhiban la migracidén, de manera usual entre aproximadamente
una hora y una semana. Para una prueba in vitro pueden usarse
células cultivadas de una muestra de biopsia. Luego se cuentan
las células viables que quedaron después del tratamiento.

La dosis variari segin el compuesto especifico utilizado,

el trastorno especifico, el estado del paciente, etc. Normal-
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mente, una dosis terapéutica es suficiente para reducir sus-
tancialmente la poblacién celular no deseable en el tejido
blanco, mientras se conserva la viabilidad del paciente. E1
tratamiento continuaria generalmente hasta que se produzca una
reduccidén sustancial, por ejemplo, al menos aproximadamente 50
% de disminucién de la carga celular, y puede continuarse con
€l hasta que ya no se detecten mads células indeseables en el
organismo.

Para identificar una via de transmisién de sefiales y para
detectar las interacciones entre las diferentes vias de trans-
misidén de sefiales, diversos cientificos desarrollaron modelos
© sistemas de modelos apropiados, por ejemplo modelos de cul-
tivos celulares (por ejemplo, Khwaja et al., EMBO, 1997, 16,
2783-93) y modelos de animales transgénicos (por ejemplo, Whi-
te et al., Oncogene, 2001, 20, 7064-7072). Para determinar de-
terminadas etapas en la cascada de transmisién de sefiales pue-
den utilizarse compuestos interactivos para modular la sefial
(por ejemplo, Stephens et al., Biochemical J., 2000, 351, 95-
105). Los compuestos segin la invencidén también pueden ser
utilizados como reactivos para el ensayo de vias de transmi-
sién de seflales dependientes de quinasas en animales y/o mode-
los de cultivos celulares o en las enfermedades clinicas men-
cionadas en esta solicitud.

La medicién de la actividad de las quinasas es una técnica
bien conocida por el especialista. En la bibliografia se des-
criben sistemas de ensayo genéricos para determinar la activi-
dad de las quinasas con sustratos, por ejemplo histona‘(por
ejemplo, Alessi et al., FEBS Lett. 1996, 399, 3, paginas 333-

338) o la proteina mielitica basica (por ejemplo, Campos-
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Gonzalez, R. y Glenney, Jr., J. R. 1992, J. Biol., Chem. 267,
pagina 14535).

Existen numerosos sistemas de ensayos para identificar los
inhibidores de quinasas. Por ejemplo, en los ensayos de proxi-
midad con centelleo (por ejemplo, Sorg et al., J. of Biomole-
cular Screening, 2002, 7, 11-19) o en los ensayos en placa se
puede medir la fosforilacién radiactiva de una proteina o pép-
tido como sustrato con yATP. En presencia de un compuesto in-
hibidor no es posible detectar una sefial o solamente es detec-
table una sefial radiactiva menor. Adem&s, las tecnologias de
transferencia de energia por resonancia de fluorescencia con
resolucién temporal homogénea (HTR-FRET) y de polarizacién de
fluorescencia (FP) son de utilidad como métodos de ensayo (por
ejemplo, Sills et al., J. of Biomolecular Screening, 2002,
191-214). |

Otros métodos de ensayo no radiactivos basados en ELISA
emplean fosfo-anticuerpos (fosfo-AC) especificos. El fosfo-AC
solamente se une a un sustrato fosforilado. Esta unién es de-
tectable con un anticuerpo secundario anti-oveja conjugado con
peroxidasa que se mide por quimioluminiscencia (véase, por
ejemplo, Ross et al., Biochem. J.). Existen muchos trastornos
asociados con una desregulacidén de la proliferacidén celular y
la muerte celular (apoptosis). Las dolencias de interés inclu-
yen, sin estar limitados a ellas, las siguientes. Los compues-
tos segln la iﬁvencién son (tiles en el tratamiento de una se-
rie de distintas dolencias, donde hay proliferacién y/o migra-
cién de las células de la musculatura lisa, y/o células infla-
matorias en la capa intima de un vaso, que resulta en un flujo

sanguineo restringido a través de ese vaso, por ejemplo, le-
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siones oclusivas neointimas. Entre los trastornos vasculares
oclusivas de trasplante de interés se cuentan aterosclerosis,
enfermedad vascular coronaria después de trasplante, estenosis
de la vena del injerto, restenosis de injerto protésico peri-
anastomético, restenosis post-angioplastia o colocacién del
stent, y similares.

ESTADO DE LA TECNICA

Otros derivados de piridazina se describen como inhibido-
res de la MET-quinasa en el documento WO 2007/065518.

Las tiadiazinonas se describen en 1los documentos DE
19604388, WO 2003/037349 WO 2007/057093 o bien WO 2007/057092.

Se describen dihidropiridazinonas para combatir el cancer
en el documento WO 03/037349 Al.

Otras piridazinas para el tratamiento de enfermedades del
sistema inmunoldégico, enfermedades isquémicas e inflamatorias
se conocen de los documentos EP 1 043 317 Al y EP 1 061 077
Al.

En los documentos EP 0 738 716 A2 y EP 0 711 759 Bl se
describen otras dihidropiridazinonas y piridazinonas como fun-
gicidas e insecticidas.

Otras piridazinonas se describen como agentes cardiotdni-
cos en el documento US 4.397.854.

En el documento JP 57-95964 se publican otras piridazino-
nas.

El uso de otros inhibidores de la MET-quinasa para el com-
bate del cancer se describe en el documento WO 2007/075567.

SINTESIS DE LA INVENCION

La invencidén se refiere a compuestos de la férmula I
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en donde
Rl

R2

Arx

R4

= O
2
X N R '
N
R#
R3

es Ar o Het,

es un heterociclo de 6 miembros insaturado, saturado
0 aromatico con 1 a 4 atomos de N, O y/o S, que pue-
de no estar sustituido o que puede estar mono-, di-
o trisustituido con Hal, A, [C(R?®),]1.0R?}, N=CR’N(R?),,
SR®, NO,, CN, COOR®, CON(R®),, NR’COA, NR3SO,A,
SO.N (R?) 5, S(0) A, [C(R®) 21N (R?) 5, [C(R?) ;] Het,
0[C(R?);]1,0R?, O[C(R?) 21N (R?) 2,
O[C(R?) 21,C=C[C (R®) 21N (R?),, O[C(R?),]1.N'O™ (R?) 5,
O[C(R?) ;] Het, SIC(R) 21N (R?) 5, S[C(R?) ] Het,
NR®[C(R®),].N(R?),, NR®[C(R%),],Het, NHCON(R?}),, NHCO-
NH [C(R®) 21N (R?) 5,

NHCONH [C (R?) ,] ;Het, NHCO [C (R?) ,]1 N (R?) 5,

NHCO [C(R?) ;] Het, CON (R?) 5, CONR® [C (R?) 21 nN (R?) 5,
CONR?® [C (R?) ,]1 .NR3COOA, CONR® [C (R?) ,] .OR?,
CONR? [C (R®) ,] ;Het, COHet, COA, CH=CH-COOR?,

CH=CH-N(R?), y/u =0 (oxigeno del carbonilo),

es H o A,

son cada uno, de modo independiente entre si, H,
Hal, A, OR’, CN, COOR?, ch(R3)2, NR’COA, NR’S0,A,
SO,N(R*), o S(O)nA,

es fenilo, naftilo o bifenilo no sustituido o mono-,
di- o trisustituido con Hal, A, [C(R?),]1.0R?,

[C(R®),]1.N(R®),, SR}, NO,, CN, COOR®, CON(R?®),, NR3COA,

v
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Hal

NR’SO,A, SO;N(R%),, S(O)sA, CO-Het, Het, O[C(R?),],
N(R%),, OI[C(R’),]Het, NHCOOA, NHCON(R®),, NHCO-
O[C(R®)21.N(R%),, NHCOOI[C(R®),],Het, NHCONH[C(R?),]n.
N(R®),, NHCONH[C(R?),],Het, OCONHI[C(R?),1.N(R®),, OCO-
NH[C(R®),]Het, CONR®[C(R?),].N(R®),, CONR?[C(R?),] Het
y/o COA,

es un heterociclo mono-, di- o triciclico saturado,
insaturado o aromitico con 1 a 4 &tomos de N, O y/o
S, que puede no estar sustituido o que puede estar
mono-, di-, tri-, tetra- o pentasustituido con Hal,
A, [C(R%),]1a0R?, [C(R?),].N(R%®),, SR?®, NO,, CN, COOR?,
CON(R®),, NR’COA, NR’SO,A, SO,N(R*),, S(O)asA, CO-Het?,
[C(R?),]aHet?, OIC(R?),1.N(R®),, OIC(R®),].Het®, NHCOOA,
NHCON (R®);,  NHCOO[C(R?),].N(R%®),, NHCOOI[C(R?),] Het?,
NHCONH [C (R?) ,] N (R?) ,, NHCONH [C (R?) ] ,Het*, 0CO-
NH[C(R?) 2] N (R?),, OCONHI[C(R?),],Het®, CO-Het, CHO, CO-
A, =S, =NH, =NA y/u =0 (oxigeno del carbonilo), y en
donde un nitrégeno del anillo puede estar oxidado,

es un heterociclo monociclico saturado con 1 a 2
atomos de N y/u O, que puede estar mono- o disusti-
tuido con A, OA, OH, Hal y/u =0 (oxigeno del carbo-
nilo),

es alquilo no ramificado o ramificado conil—lo ato-
mos de C, en donde 1-7 atomos de H pueden estar re-
emplazados por F y/o en donde uno o dos grupos CH, no
adyacentes pueden estar reemplazados por O, NH, S,
SO, S0, y/o por grupos CH=CH,
o es alquilo ciclico con 3-7 atomos de C,

es F, C1, Br o I,
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n es 0, 1, 2, 3 6 4,

p es 1, 2, 3 6 4,

asi como sus derivados, solvatos, sales, tautdmeros y este-
reoisdmeros de utilidad farmacéutica, incluyendo sus mezclas
en todas las proporciones.

También son objeto de la invencién las formas Opticamente
activas (estereoisdmeros), los enantibmeros, 1los racematos,
los diastereoisdémeros, asi como los hidratos y los solvatos de
estos compuestos. Por solvatos de los compuestos se entienden
aducciones de moléculas de solventes inertes a los compuestos
que se forman por su fuerza de atraccién mutua. Solvatos son,
por ejemplo, monohidratos o dihidratos o alcoholatos.

Por derivados de utilidad farmacéutica se entienden, por
ejemplo, las sales de los compuestos segin la invencién, como
también los llamados compuestos de profarmacos.

Por compuesﬁos de profarmacos se entienden los compuestos
de la férmula I modificados, por ejemplo, con grupos alquilo o
acilo, azlcares u oligopéptidos, que se separan rapidamente en
el organismo para formar los compuestos activos de acuerdo con
la invencién.

Aqui también se incluyen los derivados poliméricos biode-
gradables de los cémpuestos de acuerdo con la invencidén, tal
como se describen, por ejemplo, en Int. J. Pharm. 115, 61-67
(1995).

La expresidn “cantidad efectiva” significa la cantidad de
un medicamento o un principio activo farmacéutico que provoca
una respuesta bioldégica o médica.en un tejido, un sistema, un

animal o en el ser humano buscada o pretendida, por ejemplo,

2b
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por un investigador o un médico.

Mas allad de ello, la expresién “cantidad de terapéutica-
mente efectiva” es una cantidad que, en comparacién con el su-
jeto correspondiente que no recibid esta cantidad, tiene como
consecuencia:
mejor tratamiento curativo, curacién, prevencidén o eliminacién
de una enfermedad, de una sintomatologia, de un estado patold-
gico, de una dolencia, de un trastorno o de efectos colatera-
les o también la disminucién del avance de una enfermedad, de
una dolencia o de un trastorno.

El nombre “cantidad terapéuticamente efectiva” también
comprende las cantidades que son efectivas para elevar la fun-
cibén fisioldégica normal.

También es objeto de la invencién el uso de mezclas de los
compuestos de la férmula I, por ejemplo, mezclas de dos dias-
tereoisémeros, por ejemplo en la relacién 1:1, 1:2, 1:3, 1:4,
1:5, 1:10, 1:100 o 1:1000. Aqui se trata, con preferencia par-
ticular, de mezclas de compuestos estereoisoméricos.

Son objeto de la invencién los compuestos de la férmula I
y sus sales, asi como un procedimiento para la preparacidn de
compuestos de la férmula I de acuerdo con las reivindicaciones
1-10, asi como sus derivados, sales, solvatos, tautdmeros vy
estereoisémeros de utilidad farmacéutica, caracterizado porque
se hace reaccionar
a) un compuesto de la férmula II

pZ O
*\N/NH Il
R1

en donde R! tiene el significado indicado en la reivindicacidn

e
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1,

con un compuesto de la férmula IIT

R4
R2
R#
R3
en donde R?’, R?’, R* y R* tienen los significados indicados en
la reivindicacidén 1 y
L es Cl, Br, I o un grupo OH libre o convertido reactivamen-
te de forma funcional,
o
b) se convierte un radical R? en 'otro radical R?,
i) convirtiendo un radical oxadiazol en un radical pirimidi-
nilo,
ii) acilando o alquilando un grupo amino,
iii) eterificando un grupo hidroxi,
. :
c) porque se libera de uno de sus derivados funcionales por
tratamiento con un agente solvolizante o hidrogenolizante,
y/o
se convierte una base o un acido de la férmula I en una de sus
sales.‘

Previa y posteriormente, los radicales R!, R?, R?, R*, R*
tienen los significados indicados en la férmula I, siempre que
no se indique expresamente otra cosa. .

A es alquilo, este es no ramificado (lineal) o ramificado,
y tiene 1, 2, 3, 4, 5, 6, 7, 8, 9 6 10 atomos de C. A es pre-
ferentemente metilo, también etilo, propilo, isopropilo, buti-

lo, isobutilo, sec.-butilo o ter.-butilo, también pentilo, 1-,



10

15

20

25

2- o 3-metilbutilo, 1,1-, 1,2- o 2,2-dimetilpropilo, 1-
etilpropilo, hexilo, 1-, 2-, 3- o 4-metilpentilo, 1,1-, 1,2-,
1,3-, 2,2-, 2,3- o 3,3-dimetilbutilo, 1- o 2-etilbutilo, 1-
etil-l-metilpropilo, l-etil-2-metilpropilo, 1,1,2- o 1,2,2-
trimetilpropilo, también se prefiere, por ejemplo, trifluoro-
metilo.

A es con preferencia muy especial alquilo con 1, 2, 3, 4,
5 & 6 atomos de C, con preferehcia metilo, etilo, propilo,
isopropilo, butilo, isobutilo, sec.-butilo, ter.-butilo, pen-
tilo, hexilo, trifluorometilo, pentafluorocetilo o 1,1,1-
trifluoretilo.

Alquilo ciclico (cicloalquilo) es preferentemente ciclo-
propilo, ciclobutilo, ciclopentilo, ciclohexilo o ciclohepti-
lo.

Ar es, por ejemplo, o-, m- o p-tolilo, o-, m- o p-etil-
fenilo, o-, m- o p-propilfenilo, o-, m- o p-isopropilfenilo,
o-, m- o p-ter.-butilfenilo, o-, m- o p-hidroxifenilo, o-, m-
o p-nitrofenilo, o-, m- o p-aminofenilo, o-, m- o p-(N-
metilamino)-fenilo, o-, m- o p-(N-metilaminocarbonil)-fenilo,
o-, m- o p-acetamidofenilo, o-, m- o p-metoxifenilo, o-, m- o
p-etoxifenilo, o-, m- o p-etoxicarbonilfenilo, o-, m- o p-
(N,N-dimetilamino)-fenilo, o-, m- o p- (N,N-dimetil-
aminocarbonil)-fenilo, o-, m- o p-(N-etilamino)-fenilo, o-, m-
o p-(N,N-dietilamino)-fenilo, o-, m- o p-fluorofenilo, o-, m-
o p-bromofenilo, o-, m- o p- clorofenilo, o-, m- o p-(metil-

sulfonamido) -fenilo, o-, m- o p-{(metilsulfonil)-fenilo, o-, m-

o p-metilsulfanilfenilo, o-, m- o p-cianofenilo, o-, m- o p-
carboxifenilo, o-, m- o p-metoxicarbonilfenilo, o-, m- o p-
formilfenilo, o-, m- o p-acetilfenilo, o-, m- o p-amino-
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sulfonilfenilo, o-, m- o p-(morfolin-4-ilcarbonil)-fenilo, o-,
m- o p-{(morfolin-4-ilcarbonil)-fenilo, o-, m- o p- (3-oxo-
morfolin-4-il)-fenilo, o-, m- o p-(piperidinil-carbonil)-
fenilo, o-, m- o p-[2-(morfolin-4-il)etoxi] -fenilo, o-, m- o
p-[3-(N,N-dietilamino) propoxil -fenilo, o-, m- o p-[3-(3-
dietilaminopropil) -ureido] -fenilo, o-, m- o p-(3-dietilamino-
propoxi-carbonilamino)-fenilo, también se prefieren 2,3-, 2,4-
s 2,5-, 2,6-, 3,4- o 3,5-difluorofenilo, 2,3-, 2,4-, 2,5-,
2,6-, 3,4- o 3,5-diclorofenilo, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- O
3,5~dibromofenilo, 2,4- o 2,5-dinitrofenilo, 2,5- o 3,4~
dimetoxifenilo, 3-nitro-4-clorofenilo, 3-amino-4-cloro-, 2-
amino-3-cloro-, 2-amino-4- cloro-, 2-amino-5-cloro- o 2-amino-
6-clorofenilo, 2-nitro-4-N,N-dimetilamino- o 3-nitro-4-N,N-
dimetilaminofenilo, 2,3-diaminofenilo, 2,3,4-, 2,3,5-, 2,3,6-,
2,4,6- o© 3,4,5—triclorofenilo, 2,4,6-trimetoxifenilo, 2-
hidroxi-3,5-diclorofenilo, p-yodofenilo, 3,6-dicloro-4-amino-
fenilo, 4-fluoro-3-clorofenilo, 2-fluoro-4-bromofenilo, 2,5-
difluoro-4-bromofenilo, 3-bromo-6-metoxifenilo, 3-cloro-6-
mnetoxifenilo, 3-cloro-4-acetamidofenilo, 3-fluoro-4-
metoxifenilo, 3-amino-6-metilfenilo, 3-cloro-4-acetamidofenilo
o0 2,5-dimetil-4-clorofenilo.

Ar es también, con preferencia, fenilo, naftilo o bifenilo
no sustituido o mono-, di- o trisustituido con A, Hal, CN,
S(0)mA,  NR3COA, CON(R*) 2,  OIC(R?).1.N(R?),, [C(R®) 2] nOR?,
CONR? [C(R®) ;1N (R*), y/o CONR?[C(R?),] . Het.

Het es, sin tener en cuenta otras sustituciones, por ejem-
plo, 2- o 3-furilo, 2- o 3-tienilo, 1-, 2- o 3-pirrolilo, 1-,
2, 4- o 5-imidazolilo, 1-, 3-, 4- o S5-pirazolilo, 2-, 4- o 5-

oxazolilo, 3-, 4- o S5-isoxazolilo, 2~, 4- o 5-tiazolilo, 3-,

.
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4- o 5-isotiazolilo, 2-, 3- o 4-piridilo, 2-, 4-, 5- o 6-
pirimidinilo, también se prefieren 1,2,3-triazol-1-, -4- o -5-
ilo, 1,2,4-triazol-1-, -3- o -5-ilo, 1- o 5-tetrazolilo,
1,2,3-oxadiazol-4- o -5-ilo, 1,2,4-oxadiazol-3- o -5-ilo,
1,3,4-tiadiazol-2- o -5-ilo, 1,2,4-tiadiazol-3- o -5-ilo,
1,2,3-tiadiazol-4- o -5-ilo, 3- o 4—piridazinilo, pirazinilo,

l-, 2-, 3-, 4-, 5-, 6- o 7-indolilo, 4- o 5-isoindolilo, inda-

zolilo, 1-, 2-, 4- o 5-bencimidazolilo, 1-, 3-, 4-, 5-, 6- o

7-benzopirazolilo, 2-, 4-, 5-, 6- o 7-benzoxazolilo, 3-, 4-,
5-, 6- o 7- Dbencisoxazolilo, 2-, 4-, 5-, 6- o 7-
benzotiazolilo, 2-, 4-, 5-, 6- o 7-bencisotiazolilo, 4-, 5-,

6- o 7-benz-2,1,3-oxadiazolilo, 2~, 3-, 4-, 5-, 6-, 7- o 8-
quinolilo, 1-, 3-, 4-, 5-, 6-, 7- o 8-isoquinolilo, 3-, 4-, 5-
, 6=, 7- u 8-cinolinilo, 2-, 4-, 5-, 6-, 7- u 8-quinazolinilo,
5- o) 6-quinoxalinilo, 2-, 3-, 5-, 6—, 7- o) 8-2H-
benzo[1l,4]oxazinilo, también se prefieren 1,3—benzodioxol—5—
ilo, 1,4-benzodioxan-6-ilo, 2,1,3—benzo£iadiazol—4— o -5-ilo,
2,1,3-benzoxadiazol-5-ilo, aza-biciclo[3.2.1]Joctilo o dibenzo-
furanilo.

Los radicales heterociclicos también pueden estar parcial
o totalmente hidrogenados.

Sin tener en cuenta otras sustituciones, Het también puede

ser, p.ej., 2,3-dihidro-2-, -3-, -4- o -5-furilo, 2,5-dihidro-
2-, -3-, -4- o -5-furilo, tetrahidro-2~- o -3-furilo, 1,3-di-
oxolan-4-ilo, tetrahidro-2- o -3-tienilo, 2,3-dihidro-1-, -2-,
-3-, -4- o -5-pirrolilo, 2,5-dihidro-1-, -2-, -3-, -4- o -5-
pirrolilo, 1-, 2- o 3-pirrolidinilo, tetrahidro—l—, -2- o0 -4-
imidazolilo, 2,3-dihidro-1-, -2-, -3-, -4- o -5-pirazolilo,
tetrahidro-1-, -3- o -4-pirazolilo, 1,4-dihidro-1-, -2-, -3- o

3
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-4-piridilo, 1,2,3,4-tetrahidro-1-, -2-, -3-, -4-, -5- o -6-

piridilo, 1-, 2-, 3- o 4-piperidinilo, 2-, 3- o 4-morfolinilo,

tetrahidro-2-, -3- o -4-piranilo, 1,4-dioxanilo, 1,3-dioxan-2-
, —4- o -5-ilo, hexahidro-1-, -3- o -4-piridazinilo, hexahi-
dro-1-, -2-, -4- o -5-pirimidinilo, 1-, 2- o 3-piperazinilo,
1,2,3,4-tetrahidro-1-, -2-, -3-, -4-, -5-, -6-, -7- u -8-
quinolilo, 1,2,3,4-tetrahidro-1-, -2-, -3-, -4-, -5-—, -6-, -7-
u -8-isoquinolilo, 2-, 3-, 5-, 6-, 7- u 8-3,4-dihidro-2H-
benzo[1l,4]oxazinilo, también se prefieren 2,3-
metilendioxifenilo, 3,4-metilendioxifenilo, 2,3~
etilendioxifenilo, 3,4-etilendioxifenilo, 3,4-(difluorome-

tilendioxi) fenilo, 2,3-dihidrobenzofuran-5- o 6-ilo, 2,3-(2-
oxo-metilendioxi)-fenilo o también 3,4-dihidro-2H-1,5-benzo-
dioxepin-6~ o -7-ilo, ademds se prefieren 2,3-dihidrobenzo-
furanilo, 2,3-dihidro-2-oxo~-furanilo, 3,4-dihidro-2-oxo-1H-
quinaZolinilo, 2,3—dihidrb—benzoxazolilo, 2-0x0-2,3-dihidro-
benzoxazolilo, 2,3-dihidro-bencimidazolilo, 1,3-dihidroindol,
2-0x0-1,3-dihidro-indol o 2-oxo0-2,3-dihidro-bencimidazolilo.
Het es, éon preferencia, piperidinilo, piperazinilo, pi-
rrolidinilo, morfolinilo, furilo, tienilo, pirrolilo, imidazo-
lilo, pirazolilo, oxazolilo, isoxazolilo, tiazolilo, isotiazo-
lilo, piridilo, pirimidinilo, triazolilo, tetrazolilo, oxadia-
zolilo, tiadiazolilo, piridazinilo, pirazinilo, bencimidazoli-
lo, benzotriazolilo, indolilo, benzol[1l,3]dioxolilo, indazoli-
lo, aza-biciclo[3,2,1]octilo, aza-biciclo[2,2,2]octilo, imida-
zolidinilo, azepanilo o benzo[2,1,3]tiadiazolilo no sustituido
o mono-, di-, tri-, tetra- o pentasustituido con A, CHO, CO-
OR’, CON(R)),, [C(R®).l.Het',  [C(R®)2].0R’,  [C(R®):1aN(R’)2,

o[c(R?) ) Het! y/u =0 (oxigeno del carbonilo),y en donde un ni-
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trégeno del anillo puede estar oxidado.

Het' es preferentemente pirrolidina, piperidina, piperazi-
na o morfolina no sustituida o mono- o disustituida con A y/u
=0 (oxigeno del carbonilo).

R'! es preferentemente Ar o benzo[2,1,3]tiadiazolilo.

El heterociclo de 6 miembros insaturado, saturado o aroma-
tico con 1 a 4 4tomos de N y/u.O en el significado de R? tie-
ne, por ejemplo, los siguientes significados pirimidina, piri-
dazina, piridina, [1,3]oxazinano, morfolina, piperidina, pipe-
razina, 1,4-dihidropiridina, 1,2,3,4~-tetrahidro-6-piridina,
tetrahidropirano, 1,4-dioxano, 1,3-dioxano, hexahidropiridazi-
na o hexahidro-pirimidina.

R’ es preferentemente pirimidinilo, pifidazinilo, piridi-
nilo, [1,3]Joxazinanilo, morfolinilo, piperidinilo o piperazi-
nilo no sustituido o mono-, di- o trisustituido con Hal, A,
[C(R?)2]1,0R?, N=CR’N (R?) , CN, COOR?, [C(R?) 2] N (R?),,
[C(R®):].Het, O[C(R%)2],0R?, O[C(R?) ;1N (R?) 5,
O[C(R?),1nC=C[C(R*),]aN(R®)2, O[C(R?),1.N'O"(R’),, OIC(R?),].Het,
NR? [C(R) N (R),,  NB®[C(R’),].Het, [C(R?) 2] nNHCO [C(R®) 2] N (R?) 2,
[C(R?) 2] WNHCO [C (R®) ,] oHet, CONR? [C (R?) 21N (R?) 5,
CONR® [C(R?) ;] .NR’COOA, CONR®[C(R?),],OR?, CONR?[C(R®),],Het, COHet,
CH=CH-COOR?, CH=CH-N(R?), y/u =0 (oxigeno del carbonilo) .

R’ es preferentemente H, metilo, etilo o propilo.

R*, R son preferentemente H.

Hal es preferentemente F, Cl o Br; pero también I, con

preferencia especial F o Cl.

Para toda la invencidén vale que todos los radicales dque
aparecen varias veces puedan ser iguales o diferentes, es de-

cir, independientes entre si.
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Los compuestos de la férmula I pueden tener uno o varios
centros de quiralidad y, por ello,- pueden presentarse en va-
rias formas estereoisoméricas. La férmula I comprende todas
estas formas.

En consecuencia, son objeto de la invencién en especial
aquellos compuestos de la férmula I, en los cuales al menos
uno de los fadicales mencionados tiene uno de los significados
preferidos indicados con anterioridad. Algunos grupos de com-
puestos preferidos pueden expresarse por medio de las siguien-
tes subférmulas Ia a Il, que responden a la férmula I y en
donde los radicales no mencionados con mayor detalle tienen el
significado indicado en la férmula I, pero en donde significan
en Ia R? es un heterociclo de 6 miembros insaturado,

saturado o aromatico con 1 a 4 atomos de N
y/u O, que puede no estar sustituido o que
puede estar mono-, di- o trisustituido con

Hal, A, [C(R?),]1.0R?®, N=CR’N(R?),, CN, COOR?,

[C(R)2]aN(R®) 2,  [C(R?)l.Het,  O[C(R®),] 0R?,
O[C(R?) ;1N (R) 2, [C(R®) 214C=C[C (R®) 2] nN (R?) 2,
O[C(R?),]1.N'0O" (R%) 2, 0[C(R%),]qHet,
NR® [C(R?) ,] .N (R®) ,, NR® [C (R?) ;] nHet,

[C(R?) 21 iNHCO [C (R?) 21N (R?) 2,
[C(R?) 21 .NHCO[C(R?) 21 Het, CONR’®[C(R®),].N(R%)2,
CONR® [C (R?) ] hNR?COOA, CONR? [C (R?) ] .OR?,
CONR®[C (R?) ;] Het, COHet, CH=CH-COOR?, CH=CH-
N(R?), y/u =0 (oxigeno del carbonilo);

en Ib Ar es fenilo, naftilo o bifenilo no sustituido
o mono-, di- o trisustituido con A, Hal, CN,

S(0)sA, NR3COA, CON(R?}),, OIC(R?) ,1.N(R?),,

3G
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en

en

en

en

en

Ie

If

1g
Ih

Ii

Het?

[C(R®)21,0R?," CONR® [C (R?) 21 uN (R?) , y/é
CONR® [C(R?) ,] ;Het ;

es H;

es un heterociclo mono-, di- o triciclico

saturado, insaturado o aromatico con 1 a 4
atomos de N, O y/o S, que puede no estar
sustituido o que puede estar mono-, di-,

tri-, tetra- o pentasustituido con A, CHO,

COOR?, CON(R%*),, [C(R®),]lHet?, [C(R?),].0R?,

[C(R*)2].N(R?),, OIC(R?),] Het! y/u =0 (oxigeno
del carbonilo), y en donde un nitrégeno del
anillo puede estar oxidado;

eg un heterociclo monociclico saturado con 1
a 2 étomos‘de N y/u O, que puede estar mono-
0 disustituido con A y/u =0 (oxigeno del
carbonilo) ;

es alquilo no ramificado o ramificado con 1-
8 atomos de C, en donde 1-7 &tomos de H pue-
den estar reemplazados por F y/o Cl;

es Ar o benzol[2,1,3]tiadiazolilo;

es H, metilo, etilo o propilo;

es pirimidinilo, piridazinilo, piridinilo,

[1,3]oxazinanilo, morfolinilo, piperidinilo

o piperazinilo no sustituido o mono-, di- o
trisustituido con Hal, A, [c(R?®),],0R?,
N=CR?N (R?) 5, CN, COOR?, [C(R?) 21N (R?) 2,

[C(R®),]Het, OIC(R?);1,0R?, OIC(R?),]1aN(R?),,
O[C(R?)2]1aC=C[C (R?) 1N (R?) 2, O [C(R?) 2] nN"O"

(R%) 5, O[C(R?),] Het, NR? [C(R?) 21 nN(R?) 5,
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Het?

NR®[C(R?) »] oHet, [C(R®) 2] sNHCO [C (R?) 21N (R?) ,,
[C(R?)2]1.NHCO[C (R?) ;] JHet, CONR®[C(R?),].N(R?),,
CONR? [C (R?) ,] 2NR?*COOA, CONR® [C (R?) ,] ,OR?,
CONR® [C (R?) ;] JHet, COHet, CH=CH-COOR?,
CH=CH-N(R®), y/u =0 (oxigeno del carbonilo) ;

es piperidinilo, lpiperazinilo, pirrolidini-
lo, morfolinilo, furilo, tienilo, pirrolilo,
imidazolilo, pirazolilo, oxazolilo, isoxazo-
lilo, tiazolilo, isotiazolilo, piridilo, pi-
rimidinilo, triazolilo, tetrazolilo, oxadia-
zolilo, tiadiazolilo, piridazinilo, pirazi-
nilo, bencimidazolilo, benzotriazolilo, in-
dolilo, benzo[1,3]dioxolilo, indazolilo,
aza-biciclo[3,2,1]octilo, aza-
biciclo[2,2,2]octilo, imidazolidinilo, aze-

panilo o benzo[2,1,3]tiadiazolilo no susti-

tuido o mono-, di-, tri-, tetra- o pentasus-
tituido con A, CHO, COOR?3, CON (R3) ,,
[C(R?) ;] nHet?, [C(R?),]100R?, [C(R?) 21N (R?) 2,

O[C(R?),]Het' y/u =0 (oxigeno del carbonilo),
y en donde un nitrégeno del anillo puede es-
tar oxidado;

es pirrolidina, piperidina, piperazina o
morfolina no sustituida o mono- o disustitu-
ida con A y/u =0 (oxigeno del carbonilo) ;

es Ar o Het,

es pirimidinilo, piridazinilo, piridinilo,
[1,3]oxazinanilo, morfolinilo, piperidinilo

o piperazinilo no sustituido o mono-, di- o
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Het

trisustituido con Hal, A, [C(R?),],0R?,
N=CR’N(R®),, CN,  COOR®, [C(R?),].N (R) 5,
[C(R®).]aHet, OIC(R®)21,0R?, O[C(R?),1.N(R%),,
[C(R®)21aC=C[C(R%) 1N (R?) 2, OIC(R®),]1.N'0O" (R%),
O[C(R?),] Het, NR’ [C(R®) 2] N (R?) 5,
NR® [C(R®) ;] ;Het, [C(R?) 2] -NHCO [C (R?) 2] aN (R?) 2,
[C(R?)2].NHCO [C (R®) ;] Het, CONR®[C(R®),]1.N(R) .,
CONR® [C (R?) ,] h2NR>*COOA, CONR’® [C (R?) ] ,OR?,
CONR® [C (R®) ;] Het, COHet, CH=CH-COOR?, CH=CH-
N(R*), y/u =0 (oxigeno del carbonilo),

es H, metilo, etilo o propilo,

son H,

es fenilo, naftilo o bifenilo no sustituido
o mono-, di- o trisustituido con A, Hal, CN,
S(O)mA, NR’COA, CON(R?),, OIC(R®),]1.N(R?),,
[C(R?)2]40R?, CONR® [C (R®) 2] N (R?) , y/o
CONR® [C (R?) ;] sHet,

es piperidinilo, piperazinilo, pirrolidini-
lo, morfolinilo, furilo, tienilo, pirrolilo,
imidazolilo, pirazolilo, oxazolilo, isoxazo-
lilo, tiazolilo, isotiazolilo, piridilo, pi-
rimidinilo, triazolilo, tetrazolilo, oxadia-
zolilo, tiadiazolilo, piridazinilo, pirazi-
nilo, bencimidazolilo, benzotriazolilo, in-
dolilo, benzol1,3]ldioxolilo, indazolilo,
aza-biciclo[3,2,1]octilo, aza-bici-
clo[2,2,2]loctilo, imidazolidinilo, azepanilo
o benzo[2,1,3]tiadiazolilo no sustituido o

mono-, di-, tri-, tetra- o pentasustituido
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con A, CHO, COOR?, CON(R?}),, [C(R?) ,].Het?,
[C(R*)2]40R?, [C(R®).1.N(R?)2, OI[C(R®),;]qHet! y/u
=0 (oxigeno del carbonilo),
Yy en donde un nitrégeno del anillo puede es-
tar oxidado,

Het! es pirrolidina, piperidina, piperazina o
morfolina no sustituida o mono- o disustitu-
ida con A y/u =0 (oxigeno del carbonilo),

A es alquilo no ramificado o ramificado con 1-
8 atomos de C, en donde 1-7 Atomos de H pue-

den estar reemplazados por F y/o Cl,

Hal es F, Cl, Br o I,
m es 0, 1 6 2,

n es 0, 1, 2, 3 6 4,
p es 1, 2, 3 06 4;

asi como sus derivados, sales, solvatos, tautbémeros y este-
reoisdmeros, incluyendo sus mezclas en todas las proporciones.

Los compuestos de la férmula I y también las sustancias de
partida para su preparacidén se obtienen, adicionalmente, me-
diante métodos en si conocidos, tal como se describen en 1la
bibliografia (por ejemplo, en las obras estdndar como Houben-
Weyl, Methoden der organischen Chemie [Métodos de quimica or-
ganical, Georg-Thieme-Verlag, Stuttgart), para ser precisos,
en condiciones de reaccidn que son conocidas y apropiadas para
dichas reacciones. También se pueden usar aqui las variantes
en si conocidas, pero que no se mencionan en la presente con
mayor detalle.

Los compuestos de partida de las fbérmulas II y III son co-

nocidos en general. Si son nuevos, se pueden preparar de
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acuerdo con métodos en si conocidos.

Las piridazinonas de la fdérmula II utilizadas se preparan
por lo general, cuando no se pueden adquirir en comercios, de
acuerdo con W. J. Coates, A. McKillop, Synthesis, 1993, 334-
342 .

Los compuestos de la férmula I se pueden obtener, por
ejemplo, haciendo reaccionar un compuesto de la férmula II con
un compuesto de la férmula III.

En los compuestos de la férmula IiI, L. es preferentemente
Cl, Br, I o un grupo OH libre o reactivamente modificado como,
por ejemplo, un éster activado, una imidazolida o un alquil-
sulfoniloxi con 1-6 atomos de C (preferentemente metilsulfoni-
loxi o trifluorometilsulfoniloxi) o arilsulfoniloxi con 6-10
dtomos de C (preferentemente fenil- o p-tolilsulfoniloxi).

La reaccidén se lleva a cabo en general en presencia de un
agente de unidén a acidos, con preferencia una base organica
tales como DIPEA, trietilamina, dimetilanilina, piridina o
quinolina.

También la adicidn de un hidréxido, carbonato o bicarbona-
to de metal alcalino o alcalinotérreo u otra sal de un Aacido
débil de los metales alcalinos o alcalinotérreos, con prefe-
rencia de potasio, sodio, calcio o cesio, también puede ser
favorable.

El tiempo de reaccidén oscila, segin las condiciones apli-
cadas, entre algunos minutos y 14 dias, la temperatura de re-
accidén wvaria entre aproximadamente -30° y 140°, normalmente
entre -10° y 90°, en especial entre aproximadamente 0° y
aproximadamente 70°.

Como solventes inertes son apropiados, por ejemplo, hidro-
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carburos, tales como hexano, éter de petrdleo, benceno, tolue-
no o xileno; hidrocarburos clorados, tales como tricloroetile-
no, 1,2-dicloroetano, tetracloruro de carbono, cloroformo o
diclorometano; alcoholes, tales como metanol, etanol, isopro-
panol, n-propanol, n-butanol o ter-butanol; éteres tales como
éter dietilico, éter diisopropilico, tetrahidrofurano (THF) o
dioxano; glicoléteres tales como etilenglicolmonometil- o -
monoetiléter (metilglicol o etilglicol), etilenglicoldimetilé-
ter (diglime); cetonas tales como acetona o butanona; amidas
tales como acetamida, dimetilacetamida o dimetilformamida
(DMF) ; nitrilos tales como acetonitrilo; sulféxidos tales como
dimetilsulféxido (DMSO); disulfuro de carbono; &acidos carboxi-
licos tales como acido férmico o &cido acético; nitroderivados
tales como nitrometano o nitrobenceno; ésteres tales como ace-
tato de etilo, o mezclas de los solventes mencionados.

Se prefieren en especial acetonitrilo, diclorometano y/o
DMF.

Con preferencia, la.reacciéh de un compuesto de la férmula
IT se lleva a cabo con un compuesto de la férmula III, en don-
de L es OH, en una reaccién de Mitsunobu por adicién de, por
ejemplo, trifenilfosfina y un dialquilazodicarboxilato. Como
solvente, se prefiere THF.

También es posible convertir un compuesto de la férmula I
en'otro compuesto de la férmula I, por ejemplo, al reducir
grupos nitro (por ejemplo, por hidrogenacién en niquel Raney o
Pd sobre carbdén en un solvente inerte como metanol o etanol)
en grupos amino.

Ademas, se pueden acilar grupos amino libres de modo usual

con un cloruro o anhidrido de &cido o alquilarlo con un halo-
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genuro de alquilo no sustituido o sustituido, convenientemente
enyun solvente inerte como diclorometano o THF y/o en presen-
cia de una base como trietilamina o piridina a temperaturas de
entre -60 y +30°,

Los compuestos de la férmula I también se pueden obtener
liberandolos de sus derivados funcionales por solvdlisis, en
especial hidrdélisis, o por hidrogenélisis.

Los materiales de partida preferidos para la solvélisis o
hidrogendlisis son aquellos que contienen los correspondientes
grupos amino y/o hidroxi protegidos en lugar de uno o varios
grupos amino y/o hidroxi libres, preferentemente aquellos que
llevan un grupo de proteccidén amino en lugar de un atomo de H
unido al atomo de N, por ejemplo, aquellos que corresponden a
la férmula I, pero que llevan un grupo -NHR’ en lugar de un
grupo NH; (en donde R’ es un grupo protector amino, por ejem-
plo BOC o CBZ).

También se prefieren sustancias de partida que llevan un
grupo protector de hidroxi en lugar del atomo de H de un grupo
hidroxi, por ejemplo, aquellos que corresponden a la férmula I
pero que llevan un grupo un grupo R”O-fenilo en lugar de un
grupo hidroxifenilo (en donde R” significa un grupo protector
hidroxi) .

También es posible para una pluralidad de grupos amino y/o
hidroxi protegidos -idénticos o diferentes- estar presentes en
la molécula del material de partida. Si los grupos de protec-
cién presentes difieren entre si, en muchos casos pueden sepa-
rarse de forma selectiva.

La expresién “grupo protector amino” se conoce en general

y se refiere a grupos que son apropiados para proteger (blo-
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quear) un grupo amino de reacciones quimicas, pero los cuales
son faciles de eliminar después de que la reaccidén quimica de-
seada se haya llevado a cabo en otra parte de la molécula. Los
grupos tipicos son, en particular, grupos acilo, arilo, aral-
coximetilo o aralquilo no sustituidos o sustituidos. Como los
grupos protectores amino se eliminan después de la reaccién (o
secuencia de reacciones) deseada, no son cruciales su tipo y
tamafio; sin embargo, se da preferencia a aquellos que tienen
1-20 atomos de carbono, en particular 1-8 Atomos de carbono.
La expresidn “grupo acilo” debe entenderse en el sentido mas
amplio en relacién con el presente procedimiento. Incluye gru-
pos acilo derivados de &cidos carboxilicos o sulfénicos alifa-
ticos, aralifdticos, aromaticos o heterociclicos, asi como, en
particular, grupos alcoxicarbonilo, ariloxicarbonilo y sobre
todo grupos aralcoxicarbonilo. Ejemplos de grupos acilo de es-
te tipo son alcanoilo como acetilo, propionilo y butirilo;
aralcanoilo como fenilacetilo; aroilo como benzoilo y tolilo;
ariloxialcanoilo como POA; alcoxicarbonilo como metoxicarboni-
lo, etoxicarbonilo, 2,2,2-tricloroetoxicarbonilo, BOC y 2-
yodoetoxicarbonilo; aralcoxicarbonilo como CBZ (“carboben-
zoxi”), 4-metoxibenciloxicarbonilo y FMOC; y arilsulfonilo tal
como Mtr, Pbf y Pmc. Los grupos protectores amino preferidos
son BOC y Mtr, también CBZ, Fmoc, bencilo y acetilo.

La expresidén “grupo protector hidroxi” también se conoce
en general y se refiere a grupos que son apropiados para pro-
teger un grupo hidroxi de reacciones quimicas, pero los cuales
son faciles de eliminar después de que la reaccidén quimica de-
seada se haya llevado a cabo en otras partes de la molécula.

Son tipicos los grupos arilo, aralquilo o acilo no sustituidos
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o sustituidos antes mencionados, también los grupos alquilo.
La naturaleza y el tamafio de los grupos de proteccién hiaroxi
no son cruciales, dado que se eliminan nuevamente después de
la reaccidén quimica o secuencia de reacciones deseada; se da
preferencia a los grupos que tienen 1-20 4tomos de carbono, en
particular 1-10 adtomos de carbono. Ejemplos de grupos de pro-
teccidén hidroxi son, entre otros, ter-butoxicarbonilo, benci-
lo, p-nitrobenzoilo, p-toluensulfonilo, ter-butilo y acetilo,
prefiriendo el bencilo y el ter-butilo en particular. Los gru-
pos COOH en el &cido aspartico y el acido glutamico estan pro-
tegidos, con preferencia, en forma de sus ésteres ter-
butilicos (por ejemplo Asp(Obut)).

Los compuestos de la férmula I se liberan de sus derivados
funcionales -seglin el grupo de proteccién usado-por ejemplo,
con acidos fuertes, ventajosamente TFA o &cido perclérico, pe-
ro también con otros &cidos inorgéanicos como acido clorhidrico
o &acido sulfirico, &acidos carboxilicos organicos fuertes como
acido triclorocacético, o acidos sulfénicos como acido bencen-
0 p-toluensulfdénico. La presencia de un solvente inerte adi-
cional es posible, pero no siempre necesaria. Los solventes
inertes apropiados son, con preferencia, A&cidos carboxilicos,
por ejemplo, organicos, como &acido acético, éteres como te-
trahidrofurano o dioxano, amidas como DMF, hidrocarburos halo-
genados como diclorometano, también alcoholes como metanol,
etanol o isopropanol, y agua. También son adecuadas las mez-
clas de los solventes antes mencionados. Se usa TFA, con pre-
ferencia, en exceso sin adicién de otro solvente, y el acido
percldérico se usa, con preferencia, en forma de una mezcla de

dcido acético y &cido perclérico al 70% en la relacidén 9:1.
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Las temperaturas de reaccidén para el clivaje son ventajosamen-
te de entre alrededor de 0 y alrededor de 50°, con preferen-
cia, de entre 15 y 30° (temperatura ambiente) .

Los grupos BOC, OBut, Pbf, Pmc y Mtr pueden ser preferen-
temente clivados, por ejemplo, usando TFA en diclorometano o
usando aproximadamente HCl 3 a 5 N en dioxano a 15-30°, y el
grupo FMOC puede clivarse usando una solucién de dimetilamina,
dietilamina o piperidina al 5 - 50% aproximadamente en DMF a
15-30°.

El grupo tritilo se emplea para proteger los aminoacidos
histidina, asparagina, glutamina y cisteina. Ellos se clavan
segln el producto final deseado, usando TFA / tiofenol al 10%,
al clivar el grupo tritilo de dichos aminodcidos; al usar TFA
/ anisol o TFA / tioanisol, sélo se cliva el grupo tritilo de
His, Asn y Gln, mientras que queda en la cadena lateral de
Cys.

El grupo Pbf (pentametilbenzofuranilo) se emplea para pro-
teger a Arg. Se cliva usando, por ejemplo, TFA en diclorometa-
no.

Los grupos protectores que se pueden eliminar por hidroge-
nélisis (por ejemplo CBZ o bencilo) se pueden clivar, por
ejemplo, por tratamiento con hidrdgeno en presencia de un ca-
talizador (por ejemplo un catalizador de metal noble tal como
paladio, ventajosamente en un soporte como carbdén). Los sol-
ventes apropiados en este caso son aquellos que se indicaron
con anterioridad, en particular, por ejemplo, alcoholes, tales
como metanol o etanol, o amidas, tal como DMF. La hidrogendli-
sis se lleva a cabo en general a temperaturas de entre aproxi-

madamente 0 y 100° y a presiones de entre aproximadamente 1 y
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200 bar, con preferencia a 20-30° y 1-10 bar. La hidrogendli-

sis del grupo CBZ tiene éxito, por ejemplo, en Pd/C al 5 - 10%

o\

en metanol o al usar formiato de amonio (en lugar de hidrége-
no) sobre Pd/C en metanol/DMF a 20-30°.

SALES FARMACEUTICAS Y OTRAS FORMAS

Los compuestos segln la invencidén mencionados pueden usar-
se en su forma final no salina. Por otra parte, la presente
invencidén comprende también el uso de estos compuestos en for-
ma de sus sales farmacéuticamente inocuas que pueden derivarse
de distintos &acidos y bases orgédnicos e inorgénicos segitin for-
mas de proceder conocidas por el especialista. Las formas sa-
linas farmacéuticamente inocuas de los compuestos de la férmu-
la I se preparan en su gran mayoria de manera convencional.
Siempre que el compuesto de la férmula I contenga un grupo
dcido carboxilico, una de sus sales apropiadas puede formarse
haciendo reaccionar el compuesto con una base adecuada en la
sal por adicidén de bases correspondiente. Bases de este tipo
son, por ejemplo, hidréxidos de metal alcalino, entre ellos
hidréxido de potasio, hidrdéxido de sodio e hidréxido de litio;
hidréxidos de metal alcalinotérreo tales como hidrdéxido de ba-
rio e hidréxido de calcio; alcoholatos de metal alcalino, por
ejemplo etanolato de potasio y propanolato de sodio; asi como
distintas bases organicas tales como piperidina, dietanolamina
y N-metilglutamina. Las sales de aluminio de los compuestos de
la f6rmula I también se cuentan aqui. En determinados compues-
tos de la férmula I se forman sales por adicidén de &acidos tra-
tando estos compuestos con acidos orgédnicos e inorgéanicos far-
macéuticamente inocuos, por ejemplo &cido halohidricos tales

como &acido clorhidrico, &cido bromhidrico o &cido yodhidrico,
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otros &acidos minerales y sus correspondientes sales tales como
sulfato, nitrato o fosfato y similares, asi como alquil- y mo-
noarilsulfonatos tales como etansulfonato, toluensulfonato Y
bencensulfonato, asi como otros acidos orgédnicos y sus corres-
pondientes sales tales como acetato, trifluoroacetato, tartra-
to, maleato, succinato, citrato, benzoato, salicilato, ascor-
bato y similares. Conforme a ello, entre las sales por adicidn
de acidos farmacéuticamente inocuas de los compuestos de la
férmula I se cuentan las siguientes: acetato, adipato, algina-
to, arginato, aspartato, benzoato, bencensulfonato (besilato),
bisulfato, bisulfito, bromuro, butirato, canferato, canfersul-
fonato, caprilato, cloruro, clorobenzoato, citrato, ciclopen-
tanpropionato, digluconato, dihidrégeno-fosfato, dinitroben-
zoato, dodecilsulfato, etansulfonato, fumarato, galacterato (a
partir de &cido micico), galacturonato, glucoheptanoato, glu-
conato, glutamato, glicerofosfato, hemisuccinato, hemisulfato,
heptanoato, hexanoato, hipurato, clorhidrato, bromhidrato,
yodhidrato, 2-hidroxietansulfonato, yoduro, isetionato, isobu-
tirato, lactato, lactobionato, malato, maleato, malonato, man-
delato, metafosfato, metansulfonato, metilbenzoato, monohidré-
geno-fosfato, 2-naftalensulfonato, nicotinato, nitrato, oxala-
to, oleato, pamoato, pectinato, persulfato, fenilacetato, 3-
fenilpropionato, fosfato, fosfonato, ftalato, lo cual no re-
presentan ninguna limitaciédn.

Ademas, se cuentan entre las sales basicas de los compues-
tos segin la invencidén sales de aluminio, de amonio, de cal-
cio, de cobre, de hierro (III), de hierro (II), de litio, de
magnesio, de manganeso (III), de manganeso (II), de potasio,

de sodio y de cinc, lo cual no debe representar ninguna limi-
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tacidén. Entre las sales precedentemente mencionadas se prefie-
ren amonio; las sales de metales alcalinos sodio y potasio,
asi como las sales de metales alcalinotérreos calcio y magne -
sio. Entre las sales de los compuestos de la férmula I que de-
rivan de bases no tdéxicas organicas farmacéuticamente inocuas,
se cuentan sales de aminas primarias, secundarias y tercia-
rias, aminas sustituidas, entre ellas también aminas sustitui-
das naturales, aminas ciclicas asi como resinas de intercambio
idénico basicas, por ejemplo arginina, betaina, cafeina, cloro-
procaina, colina, N,N’-dibenciletilendiamina (benzatina), di-
ciclohexilamina, dietanolamina, dietilamina, 2-
dietilaminoetanol, 2-dimetilaminoetanol, etanolamina, etilen-
diamina, N-etilmorfolina, N-etilpiperidina, glucamina, gluco-
samina, histidina, hidrabamina, isopropilamina, lidocaina, 1li-
sina, meglumina, N-metil-D-glucamina, morfolina, piperazina,
piperidina, resinas de poliamina, procaina, purina, teobromi-
na, trietanolamina, trietilamina, trimetilamina, tripropilami-
na, asi como tris-(hidroximetil)-metilamina (trometamina), 1lo
cual no debe representar ninguna limitacién.

Pueden cuaternizarse compuestos de la presente ;invencién
que contienen grupos basicos con nitrdgeno, con agentes tales
como halogenuros de alquilo (C;-C,), por ejemplo cloruro, bro-
muro y yoduro de metilo, etilo, isopropilo y ter.-butilo;
dialquil (C;-C4)-sulfatos, por ejemplo dimetil-, dietil- y dia-
milsulfato; halogenuros de alquilo (Cio-Cig), por ejemplo clo-
ruro, bromuro y yoduro de decilo, dodecilo, laurilo, miristilo
y estearilo; asi como halogenuros de aril-alquilo (C;-C4), por
ejemplo cloruro de bencilo y bromuro de fenetilo. Con sales de

este tipo pueden prepararse compuestos seglin la invencién so-
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lubles tanto en agua como en aceite.

Entre las sales farmacéuticas precedentemente mencionadas
preferidas, se cuentan acetato, trifluoroacetato, besilato,
citrato, fumarato, gluconato, hemisuccinato, hipurato, clor-
hidrato, bromhidrato, isetionato, mandelato, meglumina, nitra-
to, oleato, fosfonato, pivalato, fosfato de sodio, estearato,
sulfato, sulfosalicilato, tartrato, tiomalato, tosilato y tro-
metamina, lo cual no debe representar ninguna limitacién.

Se da particular preferencia al clorhidrato, diclorhidra-
to, bromhidrato, maleato, mesilato, fosfato, sulfato y succi-
nato.

Las sales por adicién de &acidos de compuestos basicos de
la férmula I se preparan poniendo en contacto la forma basica
libre con una cantidad suficiente del acido deseado, obtenién-
dose la sal de manera usual. La base libre se puede regenerar
poniehdo en contacto la forma salina con una base y aislando
la base libre de manera usual. Las formas b&sicas libres se
distinguen en cierto sentido de sus correspondientes formas
salinas en cuanto a determinadas propiedades fisicas, tal como
solubilidad en solventes polares; sin embargo, en el marco de
la invencidén, las sales corresponden por lo demds a sus co-
rrespondientes formas basicas libres.

Tal como se menciond, las sales por adicidén de bases far-
macéuticamente inocuas de los compuestos de la férmula I se
forman con metales o aminas tales como metales alcalinos o al-
calinotérreos o aminas organicas. Metales preferidos son so-
dio, potasio, magnesio y calcio. Aminas orgénicas preferidas
son N,N’'-dibenciletilendiamina, cloroprocaina, colina, dieta-

nolamina, etilendiamina, N-metil-D-glucamina y procaina.
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Las sales por adicién de bases de los compuestos &cidos
segin la invencién se preparan poniendo en contacto la forma
acida libre con una cantidad suficiente de la base deseada,
obteniéndose la sal de manera usual. El &cido libre se puede
regenerar poniendo en contacto la forma salina con un &acido y
aislando del‘écido libre de manera usual. Las formas &acidas
libres se distinguen en cierto sentido de sus formas salinas
correspondientes con respecto a determinadas propiedades fisi-
cas tal como solubilidad en solventes polares; sin embargo, en
el marco de la invencién, las sales corresponden por 1lo démés
a sus formas 4cidas libres pertinentes.

Si un compuesto segGn la invencidén contiene mads de un gru-
po que puede formar sales farmacéuticamente inocuas de este
tipo, 1la invencién comprende también sales miltiples. Entre
las formas salinas miltiples tipicas se cuentan, por ejemplo,
bitartrato, diacetato, difumarato, dimeglumina, difosfato,
disodio y triclorhidrato, lo cual no debe representar ninguna
limitacién.

En cuanto a lo anteriormente dicho, se ve que, por “sal
farmacéuticamente inocua” en el presente contexto se entiende
un principio activo que contiene un compuesto de la férmula I
en forma de una de sus sales, en especial cuando esta forma
salina le confiere al principio.activo propiedades farmacoci-
néticas mejoradas, en comparacidén con la forma libre del prin-
cipio activo u otra forma salina del principio activo que se
utilizdé con anterioridad. La forma salina farmacéuticamente
inocua del principio activo también puede otorgarle a este
érincipio activo sélo una propiedad farmacocinética deseada de

la que antes no disponia, e incluso puede afectar positivamen-
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te la farmacodinamia de este principio activo respecto de su
eficacia terapéutica en el organismo.

También son objeto de la invencién los medicamentos que
comprenden al menos un compuesto de la férmula I y/o sus deri-
vados, solvatos y estereoisémeros de utilidad farmacéutica,
incluyendo sus mezclas en todas las proporciones y, opcional-
mente, excipientes y/o coadyuvantes.

Las formulaciones farmacéuticas pueden administrarse en forma de unidades
de dosis que convtienen por unidad de dosis una cantidad predeterminada de princi-
pio activo. Una unidad de este tipo puede contener, por ejemplo, 0,5 mg a 1 g, pre-
ferentemente 1 mg a 700 mg, con preferencia especial, 5 mg a 100 mg de un com-
puesto segun la invencién, de acuerdo con el estado patolédgico tratado, la via de
administracion y la edad, el peso y el estado del paciente, o bien pueden adminis-
trarse formulaciones farmacéuticas en forma de unidades de dosis que contienen
una cantidad predeterminada de principio activo por unidad de dosis. Las formula-
ciones de unidad de dosis preferidas son aquellas que contienen una dosis diaria o
una dosis parcial, tal como se indic6 con anterioridad, o una fraccion correspondien-
te de ella de un principio activo. Por otra parte, las formulaciones farmacéuticas de
este tipo pueden prepararse con un procedimiento de conocimiento general en el
campo farmacéutico especializado. Las formulaciones farmacéuticas
pueden adaptarse para ser administradas por cualgquier via
apropiada, por ejemplo, por via oral (incluyendo la via bucal
o sublingual), rectal, nasal, tdpica (incluyendo la via bucal,
sublingual o transdérmica), vaginal o parenteral (incluyendo
la via subcuténea, intramuscular, intravenosa o intradérmica).
Formulaciones de este tipo pueden prepararse con todos 1los
procedimientos conocidos en el campo farmacéutico especializa-
do, reuniendo por ejemplo el principio activo con el o los ex-

cipientes o coadyuvantes.
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Las formulaciones farmacéuticas adaptadas a la administra-
cidén oral pueden ser administradas como unidades separadas co-
mo, por ejemplo, capsulas o comprimidos; polvos o granulados;
solucidén o suspensiones en liquidos acuosos o no acuosos; es-
pumas comestibles o mousses; o emulsiones liquidas de aceite
en agua o emulsiones liquidas de agua en aceite.

De esta manera, se puede combinar, por ejemplo, en la ad-
ministracién oral en forma de un comprimido o cépsula el com-
ponente activo con un excipiente inerte oral, no téxico y far-
macéuticamente inocuo como, por ejemplo, etanol, glicerina,
agua, etc. Se preparan polvos triturando el compuesto hasta un
tamafio fino apropiado y mezclandolo con un excipiente farma-
céutico triturado de igual manera como, por ejemplo, un car-
bohidrato comestible como, por ejemplo, almidén o manita. Asi-
mismo puede haber un saborizante, un conservante, un disper-
sante y un colorante.

Las cépsulas se obtienen preparando una mezcla en polvo
tal como se describid con anterioridad y llenando con ella
vainas de gelatina moldeadas. Los lubricantes tales como, por
ejemplo, &acido silicico de alta dispersidén, talco, estearato
de magnesio, estearato de calcio o polietilenglicol en forma
s6lida pueden adicionarse a la mezcla en polvo antes del pro-
ceso de llenado. Asimismo puede agregarse un desintegrante o
un solubilizante como, por ejemplo, agar-agar, carbonato de
calcio o carbonato de sodio, a fin de mejorar la disponibili-
dad del medicamento después de la ingesta de la capsula.

Ademas, en caso de ser deseado o necesario, pueden incor-
porarse aglutinantes, lubricantes y desintegrantes apropiados,

asi como colorantes en la mezcla. A los aglutinantes apropia-
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dos corresponden almidén, gelatina, azlcares naturales tales
como, por ejemplo, glucosa o beta-lactosa, endulzantes de ma-
iz, goma natural y sintética como, por ejemplo, acacia, traga-
canto o alginato de sodio, carboximetilcelulosa, polietilen-
glicol, ceras, etc. A los lubricantes utilizados en estas for-
mas posoldgicas pertenecen oleato de sodio, estearato de so-
dio, estearato de magnesio, benzoato de sodio, acetato de so-
dio, cloruro de sodio, etc. A los desintegrantes pertenecen,
sin limitarse a ellos, almidén, metilcelulosa, agar, bentoni-

ta, goma xantan, etc. Los comprimidos se formulan preparando,

por ejemplo, una mezcla pulverulenta, granuladndola o compri-

miéndola en seco, agregando un lubricante y un desintegrante y
comprimiendo todo en tabletas. Se prepara una mezcla pulveru-
lenta mezclando un compuesto triturado de una manera apropiada
con un diluyente o una base, tal como se describid® con ante-
rioridad, y opcionalmente con un aglutinante tal como, por
ejemplo, carboximetilcelulosa, un alginato, gelatina o polivi-
nilpirrolidona, un retardador de la solucidn como, por ejem-
plo, parafina, un acelerador de la resorcidén como, por ejem-
plo, una sal cuaternaria y/o un agente de absorcidén como, por
ejemplo, bentonita, caolin o fosfato dicdlcico. La mezcla pul-
verulenta puede granularse humectandola con un aglutinante co-
mo, por ejemplo, jarabe, almiddén, pasta, acadia o soluciones
de materiales celuldsicos o poliméricos, y presionadndola a
través de un tamiz. Como alternativa para la granulacidén se
deja pasar la mezcla en polvo por una maquina tableteadora,
donde se forman grumos moldeados no homogéneos que se parten
en granulados. Los granulados pueden lubricarse por medio de

la adicién de acido estedrico, una sal de estearato, talco o
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aceite mineral, a fin de evitar que se peguen a los moldes
fundidos para comprimidos. La mezcla lubricada se comprime
luego para formar tabletas. Los compuestos segln la invencidn
pueden combinarse también con un excipiente inerte fluido y
luego comprimirlos directamente en tabletas sin realizar eta-
pas de granulacién o compresidén en seco. También puede haber
una capa de proteccidn transparente o no transparente compues-
ta por una cubierta de goma laca, una capa de azlcar o mate-
rial polimérico y una capa brillante de cera. A estos revesti-
mientos pueden agregarse colorantes para poder diferenciar las
diferentes unidades de dosis.

Los liquidos orales como, por ejemplo, soluciones, jarabes
y elixires, pueden prepararse en forma de unidades de dosis,
de modo que una cantidad dada contenga una cantidad predeter-
minada de compuesto. Los jarabes pueden prepararse disolviendo
el compuesto en una solucidén acuosa con sabor apropiado, mien-
tras que los elixires se preparan usando un vehiculo alcohdéli-
co no téxico. Las suspensiones pueden formularse por disper-
sién del compuesto en un vehiculo no tdéxico. Ademads pueden
agregarse solubilizantes y emulsionantes como, por ejemplo,
alcoholes isoestedricos etoxilados y éteres de polioxietilen-
sorbitol, conservantes, aditivos saborizantes como, por ejem-
plo, aceite de menta o endulzantes naturales o sacarina u
otros endulzantes artificiales, etc.

Las formulaciones de unidades de dosis para la administra-
cidén oral pueden incluirse opcionalmente en microcapsulas. La
formulacién puede prepararse asi de modo que se prolongue O
retrase la liberacidén como, por ejemplo, por revestimiento o

inclusién de material particulado en polimeros, ceras, etc.
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Los compuestos de la férmula I, asi como sus sales, solva-
tos y derivados fisioldgicamente funcionales pueden adminis-
trarse en forma de sistemas de suministro de liposomas como,
por ejemplo, vesiculas unilaminares pequefias, vesiculas unila-
minares grandes y vesiculas multilaminares. Los liposomas pue-
den formarse a partir de.diversos fosfolipidos como, por ejem-
plo, colesterol, estearilamina o fosfatidilcolinas.

Los compuestos de la férmula I, asi como sus sales, solva-
tos y derivados fisioldgicamente funcionales pueden ser sumi-
nistrados usando anticuerpos monoclonales como soportes indi-
viduales, a los que se acoplan las moléculas de unién. Los
compuestos también pueden acoplarse con pblimeros solubles co-
mo portadores medicamentosos dirigidos. Polimeros de este tipo
pueden comprender polivinilpirrolidona, copolimero de pirano,
fenol de polihidroxipropilmetacrilamida, fenol de polihi-
droxietilaspartamida o polilisina de ©éxido de polietileno,
sustituidos con radicales palmitoilo. Ademds, los compuestos
pueden estar acoplados a una clase de polimeros biodegradables
que son apropiados para lograr una liberacidén controlada de un
medicamento, por ejemplo, &acido polilactico, poliepsilon-
caprolactona, &cido polihidroxibutirico, poliortoésteres, po-
liacetales, polidihidroxipiranos, policianocacrilatos y copoli-
meros en bloque reticulados o anfipaticos de hidrogeles.

Las formulaciones farmacéuticas adaptadas a la administra-
cidn transdérmica pueden administrarse como parches indepen-
dientes para un contacto estrecho prolongado con la epidermis
del receptor. De esta manera puede administrarse, por ejemplo,
el principio activo del parche por medio de iontoforesis, tal

como se describe en general en Pharmaceutical Research, 3(6),

Ko
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318 (1986).

Los compuestos farmacéuticos adaptados a la administracidn
topica pueden estar formulados en forma de unglientos, cremas,
suspensiones, lociones, polvos, soluciones, pastas, geles,
sprays, aerosoles o aceites.

Para los tratamientos oculares o de otros tejidos exter-
nos, por ejemplo, la boca y la piel, las formulaciones se
aplican preferentemente como ungliento o crema tépicos. En caso
de formular un unglento, el principio activo puede aplicarse
ya sea con una base de crema parafinica o una miscible con
agua. De modo alternativo, el principio activo puede formular-
Se en una crema con una base cremosa de aceite en agua o uné
base de agua en aceite.

A las formulaciones farmacéuticas adaptadas a la aplica-
cién tdépica en los ojos, pertenecen las gotas oftalmicas, en
donde el principio activo estd disuelto o suspendido en un so-
porte apropiado, en especial un solvente acuoso.

Las formulaciones farmacéuticas adaptadas a la aplicacién
tépica en la boca comprenden comprimidos de disolucidén oral,
pastillas y enjuagﬁes bucales.

Las formulaciones farmacéuticas adaptadas a la aplicacidn
rectal pueden administrarse en forma de &6vulos o enemas.

Las formulaciones farmacéuticas adaptadas a la administra-
cién nasal, en las cuales la sustancia soporte es una sustan-
cia sdélida, contienen un polvo grueso con una dJranulometria
dentro del rango, por ejemplo, de 20-500 micrdémetros, que se
administra de la manera en que se aspiraba rapé, es decir in-
halandolo réapidamente a través de las vias nasales desde un

recipiente con el polvo sostenido cerca de la nariz. Las for-
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mulaciones apropiadas para administrar como spray nasal o go-
tas nasales con un liquido como sustancia soporte comprenden
soluciones de principio activo en agua o aceite.

Las formulaciones farmacéuticas adaptadas a la adminis-
tracidén por inhalacién comprenden polvos de particulas finas o
neblinas que pueden ser generados por medio de distintos tipos
de dosificadores a presidén con aerosoles, nebulizadores o in-
sufladores!

Las formulaciones farmacéuticas adaptadas a la adminis-
tracidén vaginal pueden ser administradas como pesarios, tampo-
nes, cremas, geles, pastas, espumas o formulaciones en spray.

Entre las formﬁlaciones farmacéuticas adaptadas a la ad-
ministracién parenteral se cuentan las soluciones inyectables
estériles acuosas y no acuosas, que contienen antioxidantes,
buffers, bacteriostaticos y solutos, a través de los cuales la
formulacién se vuelve isotdénica con la sangre del paciente en
tratamiento; asi como suspensiones estériles acuosas y no
acuosas que pueden contener agentes de suspensidén y espesan-
tes. Las formulaciones pueden administrarse en recipientes de
dosis fGnicas o miltiples, por ejemplo, ampollas selladas y
viales y almacenarse en estado liofilizado, de modo que sola-
mente se requiere la adicidén del liquido soporte estéril, por
ejemplo, agua para fines inyectables, inmediatamente antes de
usar. Las soluciones inyectables y las soluciones preparadas
segun la receta pueden prepararse a partir de polvos, granula-
dos y comprimidos estériles.

Se entiende que las formulaciones, ademas de los compo-
nentes mencionados en especial con anterioridad, pueden conte-

ner otros agentes usuales en el campo especializado respecto
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del correspondiente tipo de formulacién; de esta manera, las
formulaciones apropiadas para la administracién oral pueden
contener saborizantes.

Una cantidad de eficacia terapéutica de un compuesto de
la férmula I depende de una serie de factores, incluyendo por
ejemplo la edad y el peso del animal, el estado de salud exac-
to que requiere de tratamiento, asi como su gravedad, la natu-
raleza de la formulacién asi como la via de administracién, y
en Gltima instancia es determinada por el médico o veterinario
tratante. Sin embargo, una cantidad efectiva de un compuesto
segin la invencidén para el tratamiento de crecimiento neopla-
sico, por ejemplo, carcinoma de intestino grueso o de mama,
varia en general en el rango de 0,1 a 100 mg/kg de peso corpo-
ral del receptor (mamifero) por dia y en especial, tipicamen-
te, en el rango de 1 a 10 mg/kg de peso corporal por dia. De
esta manera, para un mamifero adulto de 70 kg la cantidad
efectiva por dia seria usualmente de 70 a 700 mg, en donde es-
ta cantidad puede administrarse como dosis dnica por dia o
usualmente en una serie de dosis parciales (como, por ejemplo,
dos, tres, cuatro, cinco o seis) por dia, de modo que la dosis
diaria total es la misma. Una cantidad eficaz de una sal o
solvato o de uno de sus derivados fisioldégicamente funcional
puede determinarse per se como parte de la cantidad eficaz del
compuesto segin la invencidédn. Puede suponerse gque similares
dosis son apropiadas para el tratamiento de los demds estados
patoldgicos mencionados con anterioridad.

Ademéds, son objeto de la invencién los medicamentos que
contienen al menos un compuesto de la férmula I y/o sus deri-

vados, solvatos y estereoisémeros de utilidad farmacéutica,
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incluyendo sus mezclas en todas las proporciones, y al menos
otro principio activo medicamentoso.
También es objeto de la invencién un kit que consiste en
envases separados de
(a) una cantidad efectiva de un compuesto de la férmula I y/o
sus derivados, solvatos y estereoisdémeros de utilidad
farmacéutica, incluyendo sus mezclas en todas las propor-
ciones,
Yy

(b) una cantidad efectiva de otro ingrediente activo medica-
mentoso.

El kit contiene recipientes apropiados como cajas, fras-
cos, sachets o ampollas individuales. El kit puede contener,
por ejemplo, ampollas separadas que contienen, cada una, una
cantidad efectiva de un compuesto de la férmula I y/o sus de-
rivados, solvatos y estereoisbémeros de utilidad farmacéutica,
incluyendo sus mezclas en todas las proporciones,

y una cantidad efectiva de otro principio activo medicamentoso
disuelto o en forma liofilizada.
uUso

Los presentes compuestos son apropiados como principios
activos farmacéuticos para mamiferos, en especial para el ser
humano, en el tratamiento de enfermedades originadas por las
tirosina quinasas. Entre estas enfermedades se cuentan la pro-
liferacién de células tumorales, la neoformacidn vascular pa-
tolégica (o angiogénesis) que estimula el crecimiento de tumo-
res sdlidos, la neoformacidn vascular en el ojo (retinopatia
diabética, la degeneracidén macular asociada a la edad y simi-

lares), asi como inflamaciones (psoriasis, artritis reumatoi-
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dea y otros).

La presente invencidén comprende el uso de los compuestos
de la férmula I y/o sus sales y solvatos fisiolégicamente ino-
cuos para preparar un medicamento para el tratamiento o la
prevencién de céancer. Los carcinomas preferidos para el trata-
miento provienen del grupo de carcinoma de cerebro, carcinoma
del tracto urogenital, carcinoma del sistema linfatico, carci-
noma de estdmago, carcinoma de laringe y carcinoma de pulmén.
Otro grupo de formas cancerosas preferidas son leucemia mono-
citica, adenocarcinoma de puimén, carcinoma de pulmdén de célu-
las pequefias, céncer de pancreas, glioblastomas y carcinoma de
mama .

Asimismo queda comprendido el uso de los compuestos de

acuerdo con la reivindicacién 1 seglin la invencién y/o sus sa-:

les y solvatos fisioldgicamente inocuos para preparar un medi-
camento para el tratamiento o la prevencidén de una enfermedad
que en la que participa la angiogénesis..

Una enfermedad de este tipo, en la que participa la angio-
génesis, es una oftalmopatia, como ser vascularizacién reti-
niana, retinopatia diabética, degeneracién macular asociada a
la edad y similares.

El uso de los compuestos de la férmula I y/o sus sales y
solvatos fisioldégicamente inocuos para preparar un medicamento
para el tratamiento o la prevencidén de enfermedades inflamato-
rias, también entra dentro del alcance de la presente inven-
cién. Entre este tipo de enfermedades inflamatorias se cuen-
tan, por ejemplo, artritis reumatoidea, psoriasis, dermatitis
de contacto, tipo tardio de la reaccidén de hipersensibilidad y

similares.
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También estd comprendido el uso de los compuestos de la
férmula I y/o sus sales y solvatos fisiolégicamente inocuos
para preparar un medicamento para el tratamiento o la preven-
cién de una enfermedad originada por las tirosina quinasas o
una dolencia originada por las tirosina quinasas en un mamife-
ro, en donde en este procedimiento se administra a un mamifero
enfermo que requiere de este tratamiento una cantidad terapéu-
ticamente efectiva de un compuesto seglin la invencidén. La can-
tidad terapéutica depende de las distintas enfermedades y pue-
de ser determinada por el especialista sin demasiado esfuerzo.

La presente invencién también comprende el uso de los com-
puestos de la férmula I y/o sus sales y solvatos fisioldgica-
mente inocuos para preparar un medicamento para el tratamiento
o la prevencidén de una vascularizacidén retiniana.

Procédimientos para el tratamiento o la prevencidn de of-
talmopatias como retinopatia diabética y degeneracién macular
asociada a la edad también son parte integral de esta inven-
cidén. El uso para el tratamiento o la prevencién de enfermeda-
des inflamatorias como artritis reumatoidea, psoriasis, derma-
titis de contacto y tipos tardios de una reaccidén de hipersen-
sibilidad, asi como el tratamiento o la prevencidén de osteopa-
tias del grupo de osteosarcoma, osteoartritis y raquitismo,
entra asimismo dentro del alcance de la presente invencidn.

La expresidén “enfermedades o dolencias originadas por las
tirosina quinasas” se refiere a estados patoldgicos que depen-
den de la actividad de una o varias tirosina quinasas. Las ti-
rosina quinasas participan, directa o indirectamente, en las
vias de transduccidén de seflales de diversas actividades celu-

lares, entre ellas la proliferacidn, la adhesidén y la migra-
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cidén, asi como la diferenciacién. Entre las enfermedades que
estan asociadas con la actividad de las tirosina quinasas, se
cuentan la proliferacidén de células tumorales, la neoformacién
vascular patoldgica que estimula el crecimiento de tumores so-
lidos, la neoformacién vascular en el ojo (retinopatia diabé-
tica, degeneracién macular asociada a la edad y similares),
asi como las inflamaciones (psoriasis, artritis reumatoidea y
similares) .

Los compuestos de la férmula I pueden administrarse en pa-
cientes para el tratamiento del cancer, en especial de tumores
de rapido crecimiento.

De esta manera, es objeto‘de la invencidén el uso de com-
puestos de la fdérmula I, asi como sus derivados, solvatos y
estereoisdémeros de utilidad farmacéutica, incluyendo sus mez-
clas en todas las proporciones, para preparar un medicamento
para el tratamiento de enfermedades, en donde la inhibicién,
la regulacién y/o la modulacién de la transduccién de sefiales
de las quinasas desempefia un papel importante.

En este caso, se prefiere la Met-quinasa.

Se prefiere el uso de compuestos de la férmula I, asi como
sus derivados, solvatos y estereoisdmeros de utilidad farma-
céutica, incluyendo sus mezclas en todas las proporciones, pa-
ra preparar un medicamento para el tratamiento de enfermedades
que son afectadas por la inhibicidén de las tirosina quinasas a
través de los compuestos de acuerdo con la reivindicacidén 1.

Se prefiere en especial el uso para la preparacidén de un
medicamento para el tratamiento de enfermedades que son afec-

tadas por inhibicidén de la Met-quinasa a través de los com-

puestos de acuerdo con la reivindicacién 1.
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Se prefiere especialmente el uso para el tratamiento de
una enfermedad, en donde la enfermedad es un tumor sdlido.

El tumor sb6lido estd seleccionado, preferentemente, del
grupo de tumores de pulmdn, del epitelio escamoso, de las ve-
jigas, de estdémago, de los rifiones, de cabeza y cuello, de
es6fago, de cuello uterino, de tiroides, de intestino, de
higado, de cerebro, de préstata, del tracto urogenital, del
sistema linfdtico, de estémago y/o de laringe.

El tumor sbélido también estd seleccionado, con preferen-
cia, del grupo de adenocarcinoma de pulmén, carcinoma de pul-
mén de células pequeflas, cancer de pancreas, glioblastomas,
carcinoma de colon y carcinoma de mama.

Ademas, se prefiere el uso para el tratamiento de un tumor
del sistema sanguineo e inmune, preferentemente para el trata-
miento de un tumor seleccionado del grupo de leucemia mieloci-
tica aguda, leucemia mielocitica crénica, leucemia linfatica
aguda y/o leucemia linfatica crénica.

Los compuestos de la férmula I divulgados pueden adminis-
trarse junto con otros agentes terapéuticos, incluyendo anti-
cancerigenos. Tal como se usan aqui, el término “anticanceri-
geno” se refiere a todo agente que se administra a un paciente
con cancer a los fines del tratamiento del céncer.

El tratamiento anticancerigeno aqui definido puede utili-
zarse como Gnica terapia o puede compfender adicionalmente al
compuesto seglin la invencién una operacidén o terapia de irra-
diacién o quimioterapia usuales. Una quimioferapia de este ti-
po puede comprender una o varias de las siguientes categorias
de agentes antitumorales:

(i) agentes antiproliferativos / agentes antineoplasicos /
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agentes que dafian el ADN y sus.combinaciones, tal como se usan
en oncologia médica, como agentes de alquilacidén (por ejemplo,
cisplatino, carboplatino, ciclofosfamida, mostaza nitrogenada,
melfalano, cloroambucilo, busulfano y nitrosoureas); antimeta-
bolitos (por ejemplo, antifolatos, como fluoropirimidinas, co-
mo 5-fluorouracilo y tegafur, raltitrexed, metotrexato, cito-
sinarabinésido, hidroxiurea y gemcitabina); antibidticos anti-
tumorales (por ejemplo, antraciclinas, como adriamicina, bleo-
micina, doxorrubicina, daunomicina, epirrubicina, idarrubici-
na, mitomicina-C, dactinomicina e mitramicina) ; agentes anti-
mitéticos (por ejemplo, alcaloides vinca, como vincristina,
vinblastina, vindesina y vinoreibina, y taxoides, como taxol y
taxoter); inhibidores de la topoisomerasa (por ejemplo, epipo-
dofilotoxinas, como etopésido y tenipésido, amsacrina, topote-
cano, irinotecano y camptotecina) y agentes para la diferen-
ciacidén celular (por ejemplo, &cido all-trans-retinoico, &cido
13-cis-retinoico y fenretinida) ;

(ii) agentes citostaticos, como anti-estrdgenos (por ejemplo,
tamoxifeno, toremifeno, raloxifeno, droloxifeno y yodoxifeno),
agentes que regulan hacia abajo el receptor de estrdgeno (por
ejemplo, fulvestrant), antiandrdgenos (por ejemplo, bicaluta-
mida, flutamida, nilutamida y acetato de ciproterona), antago-
nistas de LHRH o agonistas de LHRH (por ejemplo, goserelina,
leuprorelina y buserelina), progesteronas (por ejemplo, aceta-
to de megestrol), inhibidores de la aromatasa (por ejemplo,
anastrozol, letrozol, vorazol y exemestano) e inhibidores de
la 5a-reductasa, como finasterida;

(iii) agentes que inhiben la invasién de células cancerosas

(por ejemplo, inhibidores de la metaloproteinasa, como mari-
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mastato e inhibidores de la funcién del receptor del activador
del plasmindégeno tipo uroquinasa;

(iv) inhibidores de la funcidén del factor de crecimiento, por
ejemplo, tales inhibidores comprenden anticuerpos del factor
de crecimiento, factor de érecimiento, anticuerpos del recep-
tor (por ejemplo, el anticuerpo anti-erbb2 trastuzumab [Her-
ceptin™] y el anticuerpo anti-erbbl cetuximab [C225]), inhibi-
dores de la farnesiltransferasa, inhibidores de la Itirosina
quinasa e inhibidores de la serina / treonina quinasa, por
ejemplo inhibidores de la familia de factores de crecimiento
epidérmicos (por ejemplo, inhibidores de las tirosina quinasas
de la familia EGFR, como N-(3-cloro-4-fluorofenil)-7-metoxi-6-
(3-morfolinopropoxi)quinazolin-4-amina (Gefitinib, AZD1839),
N-(3-etinilfenil) -6, 7-bis- (2-metoxietoxi)quinazolin-4-amina
(Erlotinib, 0SI-774) y 6-acrilamido-N-(3-cloro-4-fluorofenil) ~
7-(3-morfolinopropoxi)quinazolin-4-amina (CI 1033)), por ejem-
plo, inhibidores de la familia de factores de crecimiento pro-
venientes de las plaquetas y por ejemplo, inhibidores de la
familia de factores de crecimiento de hepatocitos;

(v) agentes antiangiogénicos como aquellos que inhiben 1los
efectos del factor de crecimiento endotelial wvascular (por
ejemplo, el anticuerpo contra el factor de crecimiento de cé-
lulas endoteliales vasculares bevacizumab [Avastin™], compues-
tos como los divulgados en las patentes internacionales publi-
cadas WO 97/22596, WO 97/30035, WO 97/32856 y WO 98/13354) vy
compuestos que actGan a través de otros mecanismos (por ejem-
plo, linomida, inhibidores de la funcién de la integrina avf@3
y angiostatina) ;

(vi) agentes que daflan los vasos como combretastatina A4 y los
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compuestos divulgados en las solicitudes de patente interna-
cionales WO 99/02166, WO 00/40529, WO 00/41669, WO 01/92224,
WO 02/04434 y WO 02/08213;

(vii) terapias antisentido, por ejemplo, aquellas que estéan
dirigidas contra los blancos enumerados precedentemente, como
ISIS 2503, un anti-ras-antisentido;

(viii) preparaciones de terapia genética, incluyendo por ejem-
plo preparaciones para reemplazar gentes modificados, como p53
modificado o BRCAl o BRCA2, preparaciones de GDEPT (terapia
con profarmacos enzimaticos dirigidos a gene) que utilizan la
citosindesaminasa, timidinquinasa o una enzima de nitroreduc-
tasa bacteriana, asi como preparaciones para elevar la tole-
rancia del paciente a la quimioterapia o ala terapia de irra-
diacidén, como la terapia génica de resistencia a multifarma-

cos; y

(ix) preparaciones para inmunoterapia, incluyendo por ejemplo

preparaciones ex vivo e in vivo para elevar la inmunogenicidad
de células tumorales de pacientes, como transfeccién de cito-
quinas, como interleuquina 2, interleuquina 4 o factor estimu-
lante de colonias granulocitos macréfagos, preparaciones para
reducir la anergia de células T, preparacién utilizando célu-
las inmunes transfectadas, como células dendriticas transfec-
tadas con citoquina, preparaciones que usan lineas celulares
tumorales transfectadas con citoquina y preparaciones que usan
anticuerpos antiidiotipicos.

Con preferencia, pero no exclusivamente se combinan los
medicamentos de la siguiente tabla 1 con los compuestos de la

férmula I.



Tabla 1.

Lomustina

Agentes de Ciclofosfamida

alquilacidn Busulfano Procarbazina
Ifosfamida Altretamina
Melfalano Fosfato de estra-
Hexametilmelamina mustina
Tiotepa Mecloretamina
Clorambucilo Estreptozocina
Dacarbazina Temozolomida
Carmustina Semustina

Agentes de platino|Cisplatino Carboplatino

Oxaliplatino ZD-0473 (AnorMED)
Espiroplatino Lobaplatino (Aete-
Carboxiftalatopla- ma)
tino Satraplatino (John-
Tetraplatino son Matthey)
Ormiplatino BBR-3464 (Hoffmann-
Iproplatino La Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolitos Azacitidina Tomudex
Gemcitabina Trimetrexato
Capecitabina Desoxicoformi-cina

5-Fluorouracilo
Floxuridina

2~

Fludarabina
Pentostatina

Raltitrexed




Clorodesoxiadenosina
6-Mercaptopurina
6—Tioguanina—
Citarabina

2—

Fluorodesoxicitidina

Hidroxiurea
Decitabina (Super-
Gen)

Clofarabina (Bioen-
vision)

Irofulveno (MGI

Metotrexato Pharma)
Idatrexato DMDC (Hoffmann-La
Roche)
Etinilcitidina
(Taiho)
Inhibidores de la |JAmsacrina Rubitecano (Super-
topoisomerasa Epirrubicina Gen)
Etopbsido Mesilato de exate-

Tenipdésido o mitoxan-
trona

Irinotecano (CPT-11)

7-Etil-10-
hidroxicamptotecina
Topotecano
Dexrazoxanet (Topo-
Target)

Pixantrona (Novus-
pharma)

Andlogo de rébecami—
cina (Exelixis)
BBR-3576

(Novusphar-

ma)

cano (Daiichi)
Quinamed (ChemGe-
nex)

Gimatecano (Sigma-
Tau)

Diflomotecano
(Beaufour-Ipsen)
TAS-103 (Taiho)
Elsamitrucina
(Spectrum)
J-107088 (Merck &
Co)

BNP-1350 (BioNu-

merik)

6t



CKD-602 (Chong Kun
Dang)

KW-2170 (Kyowa Hak-

ko)
Antibiéticos anti—Dactin&micina (Acti- Amonafid
tumorales nomicina D) Azonafid
Doxorrubicina (Adria- Antrapirazol
micina) Oxantrazol
Desoxirrubicina Losoxantrona
Valrubicina Sﬁlfato de bleomi-

Daunorrubicina (Dau-
nomicina)
Epirrubicina
Terarrubicina
Idarrubicina
Rubidazona
Plicamicina
Porfiromicina
Cianomorfolinodoxo-
rrubicina

Mitoxantrona (Novan-

cina (Blenoxan)
Acido bleomicinico
Bleomicina A
Bleomicina B
Mitomicina C
MEN-10755 (Menari-
ni)

GPX-100 (Gem Phar-

maceuticals)

tron)
Agentes antimitdé- [Paclitaxel SB 408075 (GlaxoS-
ticos Docetaxel mith-Kline)
Colchicina E7010 (Abbott)
Vinblastina PG-TXL (Cell Thera-




Vincristina
Vinorelbina
Vindesina
Dolastatina 10 (NCI)
Rizoxina (Fujisawa)
Mivobulina (Warner-
Lambert)

Cemadotina (BASF)

RPR 109881A (Aventis)
TXD 258 (Aventis)
Epotilona B (Novar-
tis)

T 900607 (Tularik)
T 138067 (Tularik)
Criptoficina 52 (Eli
Lilly)

Vinflunina (Fabre)
Auristatina PE (Tei-
koku Hormone)

BMS 247550 (BMS)

BMS 184476 (BMS)

BMS 188797 (BMS).

Taxoprexina (Protar-

ga)

peutics)

IDN 5109 (Bayer)

A 105972 (Abbott)

A 204197 (Abbott)
LU 223651 (BASF)

D 24851 (ASTA Medi-
ca)
ER-86526 (Eisai)
Combretas-tatina A4
(BMS)

Isohomohali-

condrina B (Pharma-

Mar)

ZD 6126 (AstraZene-
ca)

PEG-Paclitaxel (En-
zon)

AZ10992 (Asahi)

iDN-5109 (Indena)
AVLB (Prescient
NeuroPharma)
Azaepotilona B
(BMS)

BNP-7787 (BioNume-
rik)

Profarmaco CA-4
(OXiGENE)
Dolastatina 10

(NrH)




CA-4 (OXiGENE)

Inhibidores de

aromatasa

Aminoglutetimida
Letrozol
Anastrazol

Formestano

Exemestano
Atamestano (BioMe-
dicines)

YM-511 (Yamanouchi)

Inhibidores de la
timidilato sinte-

tasa

Pemetrexed (Eli Li-
1ly)

ZD-9331 (BTG)

Nolatrexed (Exi-
mias)

CoFactor™ (BioKeys)

Antagonistas de

ADN

Trabectedina (Pharma-

Mar)

Glufosfamida (Baxter
International)
AlblGmina + 32P (Iso-
tope Solutions)
Timectacina (NewBio-
tics)

Edotreotid (Novartis)

Mafosfamida (Baxter
International)
Apaziquon (Spectrum
Pharmaceuticals)
O6-Bencilguanina

(Paligent)

Inhibidores de la
farnesiltransfera-

sa

Arglabina (NuOncology

Labs)
Ionafarnib
Plough)

BAY-43-9006 (Bayer)

(Schering-

Tipifarnib (Johnson
& Johnson)
Alcohol perililico

({DOR BioPharma)

Inhibidores de 1la

CBT-1

(CBA Pharma)

Triclorhidrato de




bomba

Tariquidar (Xenova)

MS-209 (Schering AG)

zosuquidar (Eli Li-
11y)
Dicitrato de biri-

codar (Vertex)

Inhibidores de la
histona acetil-

transferasa

Tacedinalina (Pfizer)
SAHA (Aton Pharma)

MS-275 (Schering AG)

Pivaloiloxime-
tilbutirato (Titan)
Depsipéptido (Fuji-

sawa)

Inhibidores de la

Neovastat (Aeterna

CMT-3 (CollaGenex)

metaloproteinasa |Laboratories) BMS-275291 (Cell-
Inhibidores de ri-|Marimastat (British tech)
bonuclebétido re- |Biotech) Tezacitabina (Aven-
ductasa Maltolato de galio tis)
(Titan) Didox (Molecules
Triapina (Vion) for Health)
Agonistas/antago- [Virulizina (Lorus Revimid (Celgene)
nistas de TNF-al- |Therapeutics)
fa CDC-394 (Celgene)

Antagonistas del

Atrasentano (Abbott)

YM-598 (Yamanouchi)

receptor de endo- |ZD-4054 (AstraZeneca)

te-

lina A

Agonistas del re- |Fenretinid (Johnson & Alitretinoina (Li-

A%



ceptor de acido Johnson) gand)
retinoico LGD-1550 (Ligand)
Inmunomodula- Interferén Terapia de dexosoma
dores Oncéfago (Antigenics) (Anosys)
GMK (Progenics) Pentrix (Australian
Vacuna contra adeno- Cancer
carcinoma (Biomira) Technology)

CTP-37 (AVI BioPhar-
ma)

JRX-2 (Immuno-Rx)
PEP-005 (Peplin Bio-

tech)

Vacunas contra synch-

rovax (CTL Immuno)

Vacuna contra melano-

ma (CTL Immuno)
Vacuna p21-RAS (Gem-

Vax)

JSF-154 (Tragen)
Vacuna anticanceri-
gena (Intercell)
Norelina (Biostar)
BLP-25 (Biomira)
MGV (Progenics)
i3~-Alethin (Dove—'
tail)

CLL-Thera (Vasogen)

Agentes hormona-
les y antihormona-

les

Estrdgenos

Estrbégenos conjugados

Etinilestradiol
Clorotrianiseno
Idenestrol

Caproato de hidroxi-

progesterona

Medroxiprogesterona

Prednisona
Metilpredni-solona
Prednisolona
Aminoglutetimida
Leuprolida
Goserelina
Leuporelina

Bicalutamida

A4



Testosterona
Propionato de testos-
terona
Fluoximesterona
Metiltestosterona
Dietilstilbestrol
Megestrol

Tamoxifeno
Toremofina

Dexametasona

Flutamida
Octreotida
Nilutamida
Mitotano

P-04 (Novogen)
2-Metoxiestra-diol
(EntreMed)
Arzoxifeno (Eli Li-

11ly)

Agentes fotodina-

micos

Talaporfina (Light
Sciences)

Teralux (Theratechno-

Bacteriofeoforbi-da
de Pd (Yeda)

Texafirina de lute-

logies) cio (Pharma-
Motexafin-Gadolinio cyclics)
(Pharmacyclics) Hipericina

Inhibidores de la

tirosina quinasa

Imatinib (Novartis)
Leflunomida (Su-
gen/Pharmacia)

ZDI839 (AstraZeneca)
Erlotinib (Oncogene
Science)

Canertjnib (Pfizer)
Escualamina (Genaera)
SU5416 (Pharmacia)

SU6668 (Pharmacia)

Kahalid F (Pharma-
Mar)

CEP-701 (Cephalon)

CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novartis)

Fenoxodiol O
Trastuzumab (Genen-
tech)

C225 (ImClone)




ZD4190 (AstraZeneca)
ZD6474 (AstraZeneca)
Vatalanib (Novartis)

PKI1l66 (Novartis)

GW2016 (GlaxoSmith-
Kline)
EKB-509 (Wyeth)

EKB-569 (Wyeth)

rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)

IMC-1C11 (ImClone)

Diversos agentes

SR-27897 (inhibidor
de CCK-A, Sanofi-

Synthelabo)

pharm)

Alvocidib (inhibidor
de CDK, Aventis)
CV-247 (inhibidor de
COX-2, Ivy Medical)
P54 (inhibidor de
COX-2, Phytopharm)
CapCell™
de CYP450, Bavarian
Nordic)

GCS-IOO0 (antagonista
de gal3, GlycoGe-
nesys)

Inmunbégeno de G17DT

na, Aphton)

Tocladesina (agonista

ciclico de AMP, Riba-

(estimulante

(inhibidor de gastri-

BCX-1777 (inhibidor
de PNP, BioCryst)
Ranpirnasa (estimu-
lante de ribonu-
cleasa, Alfacell)
Galarrubicina (in-
hibidor‘de la sin-
tesis de ARN, Dong-
A)

Tirapazamina (agen-
te de reduccidn,
SRI International)
N-Acetil-cisteina
(agente de reduc-
cidén, Zambon)
R-Flur-biprofeno
(inhibidor de NF-
kappaB, Encore)
3CPA (inhibidor de

NF-kappaB, Active

Biotech)

Q%



Efaproxiral (Oxygena-

tor, Allos Therapeu-

tics)
PI-88 (inhibidor de
heparanasa, Progen)

Tesmilifeno (antago-
nista de histamina,
YM BioSciences)
Histamina (agonista
del receptor de his-
tamina H,, Maxim)
Tiazofurina (inhibi-
dor de IMPDH, Riba-
pharm)

Cilengitida (antago-
nista de integrina,
Merck KGah)

SR-31747
de IL-1, Sanofi-
Synthelabo)
CCI-779
la mTOR-quinasa,
Wyeth)

. Exisulind (inhibidor
de PDE-V, Cell Path-
ways)

CP-461 (inhibidor de

PDE-V, Cell Pathways)

AG-2037

(antagonista

(inhibidor de

(inhibidor de Immunol™

Seocalcitol (ago-
nista del receptor
de la vitamina D,
Leo)

131-I-TM-601 (anta-
gonista de ADN,
Trans-Molecular)
Eflornitina (inhi-
bidor de ODC, ILEX
oncology)

Acido minodrénico
(inhibidor de oste-
oclastos, Yamanou-
chi)

Indisulam (estimu-
lante de p53, Ei-
sai)

Aplidina (inhibidor
de PPT, PharmaMar)
Rituximab (anticu-
erpo CD20, Genente-
ch)

Gemtuzumab (anticu-
erpo CD33, Wyeth
Ayerst)

PG2 (incentivador
de la hematopoye-
sis, Pharmagenesis)

(enjuague




GART, Pfizer)
WX-UK1
activador de plasmi-
négeno, Wilex)

PBI-1402
de PMN, ProMetic Li-

feSciences)

Bortezomib (inhibidor

de proteasoma, Mil-
lennium)

SRL-172 (estimulante
de células T, SR
Pharma)
TLK-286
la glutatidén-s-
transferasa, Telik)
PT-100 (agonista del
factor de crecimien-

to, Point Therapeu-

tics)

Midostaurina (inhibi-

dor de PKC, Noﬁartis)
Briostatina-1 (esti-
mulante de PKC, GPC
Biotech)

CDA-II (estimulador

de apoptosis, Everli-

fe)

SDX-101 (estimulador

(inhibidor del

(estimulante

(inhibidor de

bucal de triclosa-
no, Endo)
Triacetil-uridina
(profarmaco de uri-
dina, Wellstat)
SN-4071 (agente an-
tisarcoma, Signatu-
re BioScience)
TransMID-107™ (In-
munotoxina, KS Bio-
medix)

PCK-3145 (estimula-
dor de la apopto-
sis, Procyon)
Doranidazol (esti-
mulador de la apop-
tosis, Pola)
CHS-828 (agente ci-
totdxico, Leo)
acido trans-
retinoico (diferen-
ciador, NIH)

MX6 (estimulador de
la apoptosis,
MAXIA)
Apomina (estimula-
dor de la apopto-
ILEX Oncology)

sis,

Urocidina (estimu-
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de apoptosis, Salme- lador de la apopto-
dix) sis, Bioniche)
Ceflatonina (estimu- Ro-31-7453 (estimu-
lador de apoptosis, lador de la apopto-
ChemGenex) sis, La Roche)
Brostalicina (esti-

mulador de la apop-

tosis, Pharmacia)

Un tratamiento conjunto de este tipo puede lograrse con
ayuda con una dosificacidén simultdnea, sucesiva o separada de
los componentes individuales del tratamiento. Tales productos
combinados aplican los compuestos seglin la invencién.

ENSAYOS

Los compuestos de la fdérmula I descritos en los ejemplos
se probaron en los ensayos descritos més abajo, y se hallé que
presentan un efecto inhibidor de quinasas. Se conocen otros
ensayos de la bibliografia y pueden ser fécilmente realizados
por la persona especialista en el arte (ver, por ejemplo, Dha-
nabal et al., Cancer Res. 59:189-197; Xin et al., J. Biql.
Chem. 274:9116-9121; Sheu et al., Anticancer Res. 18:4435-
4441; Ausprunk et al., Dev. Biol. 38:237-248; Gimbrone et al.,
J. Natl. Cancer Inst. 52:413-427; Nicosia et al., In Vitro
18:538- 549).

Medicidén de la actividad de la Met-quinasa

La Met-quinasa se expresa segin indicaciones del fabrican-
te (Met, activa, Upstate, catadlogo N.° 14-526) a los fines de
la produccidén de proteinas en células de insectos (Sf21; S.

frugiperda) y la ulterior purificacidén por cromatografia por
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afinidad como proteina humana recombinante “N-terminal 6His-
tagged” en un vector de expresidén de baculovirﬁs.

Para la medicién de la actividad de la quinasa, puede re-
mitirse a diversos sistemas de medicién que se hallan a dispo-
sicidén. En un procedimiento de centelleo por proximidad (Sorg
et al., J. of Biomolecular Screening, 2002, 7, 11-19), el pro-
cedimiento FlashPlate o la prueba de unién por filtrado, se
mide la fosforilacién radiactiva de una proteina o de un pPép-
tido como sustrato con ATP marcado radiactivamente (3*?P-ATP,
»’P-ATP) . Al existir un compuesto inhibidor, no se puede detec-
tar ninguna sefilal o una reducida sefial radiactiva. Ademds, son
Gtiles las tecnologias de transferencia de energia de resonan-
cia por fluorescencia homogénea resuelta en el tiempo (HTR-
FRET), y polarizacidén por fluorescencia (FP) para los métodos
de ensayo (por ejemplo Sills et al., J. of Biomolecular Scree-
ning, 2002, 191-214).

Otros métodos de ensayo basados en ELISA no radiactivo
usan fosfoanticuerpos especificos (AB). El fosfoAB sdélo se une
al sustrato fosforilado. Esta unién se detecta mediante un an-
ticuerpo secundario conjugado a peroxidasa, medido p. ej. por
quimioluminiscencia (Ross et al., 2002, Biochem. J.).

Procedimiento Flashplate (Met-quinasa):

Como placas de ensayo sirven placas de microtitulacidén
Flashplate® de 96 cavidades de la empresa Perkin Elmer (Cat.
N.° SMP200). En la placa de ensayo se pipetean los componen-
tes de la reaccidn de quinasa descrita mas abajo.

La Met-quinasa y el sustrato poli-Ala-Glu-Lys-Tyr, (pAGLT,
6:2:5:1) se incuban con *’P-ATP radiomarcado en presencia y au-

sencia de sustancias de ensayo en un volumen total de 100 pul a
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temperatura ambiente durante 3 horas. La reaccidén se detiene
con 150 pul de una solucién de EDTA 60 mM. Tras incubar durante
otros 30 min a temperatura ambiente, se filtran los sobrena-
dantes por succidn y las cavidades se lavan tres veces con 200
pl de solucidén de NaCl al 0,9% por vez. La medicién de la ra-
diactividad ligada se realiza por medio de un medidor de cen-
telleo (Topcount NXT, empresa Perkin-Elmer) .

Como valor pleno se usa la reaccidén de quinasa sin inhibi-
dor. Esta debera estar aproximadamente en el rango de 6000-
9000 cpm. Como valor cero farmacoldgico se utiliza estaurospo-
rina en una concentracién final de 0,1 uM. Una determinacién
de los valores de inhibicién (ICse,) se realiza utilizando el
programa RS1 MTS ().

Condiciones de la reaccidén de quinasa por cavidad:
30 pul de tampén de ensayo
10 ul de la sustancia por ensayar en tampdn de ensayo con 10%
de DMSO
10 ul de ATP (concentracién final 1 uM frio, 0,35 uCi de **P-
ATP)
50 wl de mezcla de Met-quinasa/sustrato en tampdén de ensayo;
(10 ng de enzima/cavidad, 50 ng de pAGLT/cavidad)
Soluciones utilizadas:
- Tampdn de ensayo:
50 mM de HEPES
3 mM de cloruro de magnesio
3 uM de ortovanadato de sodio
3 mM de cloruro de manganeso (II)
1 mM de ditiotreitol (DTT)

pH = 7,5 (por ajustar con hidréxido de sodio)
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- Solucidén de detencidn:
60 mM de Titriplex III (EDTA)
¥p_ATP: Perkin-Elmer;
- Met-quinasa: Upstate, Cat. N.° 14-526, detencién 1 ug/10 ul;
actividad espec. 954 U/mg;
- Poli-Ala-Glu-Lys-Tyr, 6:2:5:1: Sigma Cat. N.° P1152

Ensayos in vivo (FIG. 1/1)

Curso experimental: Al arribar, los ratones hembra Balb/C

(criador: Charles River Wiga) tenian 5 semanas de edad. Se
aclimataron durante 7 dias a nuestras condiciones de manteni-
miento. Luego se inyectaron a cada ratén 4 millones de células
de TPR-Met / NIH3T3 en 100 pl de PBS (sin Ca++ y Mg++) por via
subcuténea en el Area de la pelvis. Al cabo de 5 dias, se ran-
domizaron los animales en 3 grupos, de modo que cada grupo de
9 ratones tuviera un volumen tumoral medio de 110 ul (ampli-
tud: 55 - 165). Al grupo control se administraron diariamente
100 pl de vehiculo (0,25% de metilcelulosa / 100 mM de buffer
de acetato, pH 5,5); a los grupos de tratamiento, se adminis-
traron diariamente 200 mg/kg de “A56” o bien de “A91” disuel-
tos en el vehiculo (volumen también de 100 pl / animal) por
sonda esofagica. Después de 9 dias, los controles tenian un
volumen medio de 1530 pl y se termind el ensayo.

Medicidén del volumen tumoral: Se midid el largo (L) y el ancho

(B) con un pie de rey, y se calculd el volumen tumoral segin
la fé6rmula LxBxB/2.

Condiciones de mantenimiento: 4 6 5 animales por jaula, ali-

mento con comida para ratones comercial (empresa Sniff).
Los compuestos “Al8” y “A22” presentan una accidén antitu-

moral convincente.
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Previa y posteriormente, todas las temperaturas se indican
en°C. En los ejemplos que figuran a continuacién, “elaboracién
usual” significa que, de ser necesario, se agrega agua, de ser
necesario se ajusta -seglin la constitucién del producto final-
a valores pH de entre 2 y 10, se extrae con acetato de etilo o
diclorometano, se separa, la fase orgédnica se seca sobre sul-
fato de sodio, se evapora y se purifica por cromatografia en
gel de silice y/o por cristalizacién. Valores de Rf sobre gel
de silice; eluyente: acetato de etilo/metanol 9:1.
Espectrometria de masa (MS):

EI (ionizacidén mediante impacto electrénico) M*
FAB (bombardeo rapido de atomos) (M+H)*

ESI (ionizacidn por electronebulizacién) (M+H)*

APCI-MS (ionizacién quimica a presién atmosférica
espectrometria de masa) (M+H)™.

Analisis de HPLC/MS

se realizan en una columna de 3 u Siiica—Rod, con un gradiente
de 210 segundos de 20 a 100% de agua/acetonitrilo / 0,01% de
dcido trifluoroacético, a 2,2 ml/min de flujo, y deteccidén a
220 nm.

Andlisis de HPLC (método A)

Columna: Chromolith RP18e 100*3 mm

Flujo: 2 ml/min

Solvente A: H;O + 0,1% de acido trifluoroacético

Solvente B: acetonitrilo + 0,1% de acido trifluoroacético
Gradiente 5 min

0-4 min: 99:1 -> 1:99

4-5 min: 1:99 - 1:99

Analisis de HPLC (método B)

{
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Columna: Chromolith RP18e 100*3 mm

Flujo: 4 ml/min

Solvente A: H,0 + 0,05% de HCOOH

Solvente B: acetonitrilo + 10% de solvente A
Gradiente 8 min

0-1 min: 99:1 -> 99:1

1-7 min: 99:1 - 1:99

7-8 min: 1:99 -> 1:99

Analisis de HPLC (método C)

Velocidad de flujo: 2 ml/min

99:01 - 0:100 agua + 0,1% (en vol.) de TFA : acetonitrilo +
0,1% (en vol.) de TFA

0,0 a 0,2 min: 99:01

0,2 a 3,8 min: 99:01---> 0:100

3,8 a 4,2 min: 0:100

Columna: Chromolith Performance RP18e; 100 mm de largo, diame-
tro interno 3 mm, longitud de eje: 220 nm

Tiempo de retencién Rt. en minutos [min].

Ejemplos para preparar los compuestos de partida de piridazi-

nona

Las piridazinonas se preparan, por lo general, de acuer-
do con procedimientos de W. H. Coates, A. McKillop, Synt-
hesis 1993, p. 334.

Es ilustrativa, en este caso, la sintesis de 3-(6-oxo-

1,6-dihidro-piridazin-3-il)-benzonitrilo:
0
o) 0]

N
NS JLW/OH NH, S Sy-NH
H + NH E—

2
+ o}

En una solucidén de 1278 g (8,80 mol) de 3-

W
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acetilbenzonitrilo en 1,5 1 de &cido acético se incorporan
en porciones 927 g (10,6 mol) de monohidrato de &acido
glioxilico. La solucién obtenida se calienta durante 18
horas hasta 95°C. Se deja enfriar hasta 30°C y sucesivamente
se afiaden 7 1 de agua y 899 ml (18,5 mol) de3 hidréxido de
hidrazinio. La mezcla de reaccién se agita durante 4 horas a
95°C. Se deja enfriar hasta 60°C, se filtra el precipitado
producido por succién y se lo lava con 5 1 de agua y 2 1 de
acetona. El residuo se calienta hasta ebullicién en 5 1 de
acetona y se filtra por succién en caliente. El residuo se
mezcla con 5 1 de &cido acético y se calienta durante 2
horas bajo agitacién hasta 90°C. Se deja enfriar hasta tem-
peratura ambiente, se filtra por succién y se lava con ace-
tona. El residuo se calienta nuevamente con 5 1 de Aacido
acético hasta 90°C, se enfria hasta temperatura ambiente, se
filtra por succién y el residuo se lava con acetona. El re-
siduo se seca al vacio: 3-(6-oxo-1,6-dihidro-piridazin-3-
il) -benzonitrilo en forma de cristales de color beige; ESI
198.

Algunas piridazinonas se pueden preparar segin A. J.
Goodman et al., Tetrahedron 55 (1999), 15067-15070. Es ilus-
trativa en este caso la sintesis alternativa de 3-(6-oxo-

1,6-dihidro-piridazin-3-il)-benzonitrilo:

NC B(CH), ¢l
=
Jo s U SRS Y
¢ N’ +Nal + e \N,I\I

Pd{PPh,),Cl,
Na,C0,/H,0
etanol
tolueno
2~ 0
- . “N-
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A una mezcla de 5,0 1 de agua y 11,3 1 de acido yodhidrico
acuoso al 57% (75,2 mol) se afiaden a temperatura ambiente en
porciones 2,70 kg (18,0 mol) de yoduro de sodio. Luego se
agregan a la solucién mantenida a 20°C en porciones 2,00 kg
(13,4 mol) de 3,6-dicloropiridazina. La mézcla de reaccién se
agita durante 18 horas a 20°C. La mezcla de reaccidén se combi-
na con 10 1 de éter ter.-butilmetilico y 4 1 de agua. La fase
organica se separa, se lavd con agua y solucién acuosa de sul-
fito de sodio. La fase orgédnica se concentra, se mezcla con
heptano, el sbélido obtenido se filtra por succién y se lava
con heptano. El residuo se seca al vacio: v3—cloro—6—yodo—
piridazina en forma de cristales incoloros en forma de hoji-
tas; ESI 241.

Una solucidén mantenida bajo nitrégeno de 240 mg (1,00
mmol) de 3-cloro-6-yodo-piridazina en 1 ml de tolueno se mez-
cla con una solucién de 212 mg (2,0 mmol) de carbonato de so-
dio en 1 ml de agua y la mezcla se calienta hasta 80°C. A ello
se afiaden 7,0 mg (0,010 mmol) de cloruro de
bis(trifenilfosfina)paladio (II) y luego se vierte gota a gota
una solucién de 147 mg (1,00 mmol) de A&cido 3-ciano-
bencenborénico. La mezcla de reaccidén se agita durante 18
horas a 80°C. La mezcla de reaccidén se enfria hasta temperatu-
ra ambiente, se mezcla con agua, se filtra por succidn y se
lava con agua. El1 residuo se seca al vacio: 3-(6-
cloropiridazin-3-il)-benzonitrilo en forma de cristales inco-
loros; ESI 216.

Una suspensién de 85 mg (0,396 mol) de 3-(6-
cloropiridazin-3-il)-benzonitrilo en 0,5 ml de &cido acético

se calienta hasta 80°C y se agita durante 24 horas a esta tem-
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peratura. La mezcla de reaccidn se enfria hasta temperatura
ambiente, se mezcla con agua y se filtra por succién. El resi-
duo se lava con agua y se seca al vacio: 3-(6-oxo-1,6-dihidro-
piridazin-3-il)-benzonitrilo en forma de cristales incoloros.
De acuerdo con este procedimiento, se preparan preferen-

temente las siguientes piridazinonas:

Z 0]
N
X, NH X, ~-NH
o’ N s 7 N
— . F

Algunas piridazinonas se preparan de acuerdo con el gi-
guiente procedimiento. Es ilustrativa en este caso la sinte-

sis de 6-(l-metil-1H-pirazol-4-il)-2H-piridazin-3-ona:

| cl
~_Cl 9’& Pd(PPh,),Cl, A
NS

B~ _ N
SNt -y ° = - N
I °N N= K,PO, =
DME
/ O

HCOOH < _NH
—— NN N’

H,O N=

Una solucién de 815 g (3,39 mol) de 3-cloro-6-yodo-
piridazina en 3,8 1 de 1,2—dimetoxietano se mezcla con 705 g
(3,39 mol) de éster pinacdlico del acido 1-metil-1H-pirazol-4-
borénico y 1,44 kg de trihidrato de fosfato tripotéasico. La
suspensién obtenida se calienta bajo nitrbégeno y bajo agita-
cién hasta 80°C y se afiaden 59,5 g (85 mmol) de cloruro de
bis(trifenilfosfina)-paladio (II). La mezcla de reaccidén se
agita durante 3 horas a 80°C. Se deja enfriar hasta temperatu-

ra ambiente y se afiaden 9 1 de agua. El precipitado obtenido
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se filtra por succidén, se lava con agua y se seca al vacio: 3-
cloro-6-(l-metil-1H-pirazol-4-il)-piridazina en forma de cris-
tales marrones; ESI 195.

Una suspensién de 615 g (2,90 mol) de 3-cloro-6-(l-metil-
1H-pirazol-4-il)-piridazina en una mezcla de 1,86 1 de &acido
férmico y 2,61 1 de agua se calienta bajo agitacién hasta 80°C
y se agita durante 28 horas a esta temperatura. La mezcla de
reaccién se enfria hasta temperatura ambiente, se mezcla con
un poco de carbdn activado y se filtra por succién. E1 filtra-
do se lleva bajo enfriamiento con hielo con sosa alcalina
acuosa al 40% hasta un valor pH de 7 y se deja durante 16 h a
6°C. El precipitado obtenido se filtra por succidén, se lava
con agua y se seca al vacio: 6-(l-metil-1H-pirazol-4-il)-2H-
piridazin-3-ona en forma de cristales incoloros; ESI 177.

De acuerdo con este procedimiento, se preparan preferen-

temente las siguientes piridazinonas:

A A0\ O
o)
j\N ~ S \‘N ~ Sy \\‘N o Sy-NH
N= N= N= .

Preparacién de 6-(5-metiloxazol-2-il)-2H~piridazin-3-ona:

(0] (0]
= EDCI =
+ —_— XN
Ho \N,NH \\\\/ 2 on \\\\/N \N'NH
O DMF O
% O
AuCl, 0 \N’NH
. \ l
CH,CN N

Una solucién de 10,0 g (69,2 mmol) de monohidrato de &acido
6-0xo-1,6-dihidro-piridazin-3-carboxilico y 3,85 g (69,2 mmol)

de propargilamina en 200 ml de DMF se mezcla con 10,6 g (69,2
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mmol) de hidrato de 1-hidroxibenztriazol y 17,3 g de clor-
hidrato de N-(3-dimetilaminopropil)-N’-etilcarbodiimida y la
solucién resultante se agita durante 18 horas a temperatura
ambiente. La mezcla de reaccidén se divide en agua y diclorome-
tano. La fase organica se lava con solucién acuosa de hidrége-
no-carbonato de sodio, se seca'sobre sulfato de sodio y se
evapora: prop-2-inilamida del acido 6~0x0-1,6-dihidro-
piridazin-3-carboxilico en forma de cristales incoloros; ESI
178.

Una solucidén de 3,69 g (20,5 mmol) de prop-2-inilamida del
dcido 6-oxo-1,6-dihidro-piridazin-3-carboxilico en 41 ml de
acetonitrilo se mezcla con 622 mg (2,05 mmol) de cloruro de
oro (III) y se agita durante 3 dias a temperatura ambiente. Se
afladen otros 622 mg (2,05 mmol) de cloruro de oro (III) y se
agita durante 7 dias a temperatura ambiente. La mezcla de re-
accidén se evapora y se cromatografia en una columna de gel de

silice con diclorometano/metanol  como eluyente: 6— (5~

metiloxazol-2-il)-2H-piridazin-3-ona en forma de cristales

amarillentos; ESI 178.
Preparacién de 6-[4-(5-metil-[1,2,4]oxadiazol-3-il)-fenil]-

2H~-piridazin-3-ona:
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A Na,CO, ~
Sy NH + HNOHx HCl —————> Sy-NH
MeOH  H,N
NC; H,0 |

refluo  Ho-N

Ac,OH
2 \{,N =
O
Ac,0 O-N N-N
H
120° C

Preparacién de éster ter-butilico del &cido 4-(6-oxo-1,6-

dihidro-piridazin-3-il) -piperazin-1-carboxilico:

X — 7O~

o N—N
H

1 g (4,62 mmol) de clorhidrato de 6-piperazin-1-il-2H-
piridazin-3-ona (Eur. J. Med. Chem. 1992, 27, 545-549) se sus-
pende en 10 ml de THF y se mezcla con 1,34 ml (9,69 mmol) de
trietilamina y 1,009 ml (5,08 mmol) de di-ter. -
butildicarbonato. Se agita durante 15 h a temperatura ambiente
y se elimina el solvente. El residuo se mezcla con acetato de
etilo y agua. Un sblido blanco queda sin disolver. El residuo
se filtra por succidén y con agua y se lava con acetato de eti-
lo y se seca al vacio: rendimiento 0,9 g; HPLC: Rt. = 2,27 min
(método B) ;

HPLC-MS: 281 (M+H).

Preparacidén de 6-(5-metil-[1,2,4]oxadiazol-3-il)-2H-piridazin-

3-ona

Z 0 | Z 0O
HO X, NH ——— (o) X NH
1. N N

o o)



10

15

20

25

20 g (125 mmol) de hidrato de 4acido 6-oxo-1,6-
dihidropiridazin-3-carboxilico se suspenden en 400 ml de meta-
nol y se mezclan lentamente bajo enfriamiento con hielo con
10,7 ml (147 mmol) de cloruro de tionilo. La suspensidén se
agita durante 15 h a 70°C, disolviéndose todo. La mezcla de
reaccidén se concentra hasta aproximadamente 100 ml, con 1lo
cual se produjo un precipitado blanco. Este precipitado se

filtra por succidén y se lava con metanol y se seca al vacio.

Rendimiento 19,2 g; HPLC: Rt. = 1,27 min (método B); HPLC-
MS: 155 (M+H).
o]
Z Z o)
. HOO AN W S
0 o)

Se disuelven 19,27 g (125 mmol) de éster metilico del Aaci-
do 6-oxo-1,6-dihidro-piridazin-3-carboxilico en 300 ml de me-
tanol amoniacal y se agitan durante 16 h a temperatura ambien-
te. El solvente se elimina y el residuo se hace reaccionar sin

ulterior elaboracidén; rendimiento 16,5 g.

0
- Z O
3. HNG AN ——— ~ _NH
z N
O N

Se suspenden 15 g (108 mmol) de amida dé acido 6-oxo-1,6-
dihidro-piridazine-3-carboxilico en 200 ml de diclorometano.
La suspensién se enfria hasta 0 °C y luego se afiaden 45 ml de
piridina asi como 18 ml (129 mmol) de anhidrido de &acido tri-
fluorocacético. La mezcla se agita durante 5 dias a temperatura
ambiente. La suspensidén se mezcla con 400 ml de agua y se ex-
trae con 3 x 300 ml de DCM. Las fases organicas combinadas se
secan con sulfato de sodio y se concentran en un residuo. Se

forma un precipitado en el filtrado. Este precipitado se fil-

o\
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tra por succidén, se lava con agua y se seca al vacio. La fase
acuosa se satura con cloruro de sodio y se extrae con 3 x 300
ml de acetato de etilo. La fase organica se seca y se concen-
tra. Las tres fracciones se combinan y se hacen reaccionar sin

ulterior elaboracidén; rendimiento: 14,3 g; GC-MS: 121 (M').

H
- 0 H2 /—
S NH  — r—_/°
&Z HO-N

1 g (8,26 mmol) de 6-oxo-1,6-dihidro-piridazin-3~
carbonitrilo y 2,87 g (41,3 mmol) de cloruro de hidroxilamonio
se suspenden en 200 ml de etanol y se mezclan con 5,7 ml (41,3
mmol) de trietilamina. La mezcla de reaccidén se agita durante
5 dias a temperatura ambiente. El solvente se separa y el re-
siduo se agita con agua, se filtra y se seca; rendimiento: 754

mg, sbélido marrdén rojizo; LC-MS: 155 (M+H).

4?* L

375 mg (2,43 mmol) de N-hidroxi-6-~oxo-1, 6-dihidro-
piridazin-3-carboxamidina se mezclan con 2,8 ml de &acido acé-
tico glacial, 2,3 ml de anhidrido de &cido acético y 200 ul de
piridina y se agitan durante 15 h a 90°C. Al enfriar la mezcla
de reaccidn, se produce un precipitado que se filtra por suc-
cidén, se lava con agua y se seca al vacio; rendimiento: 253
mg, s6lido amarillo; HPLC: Rt. = 1,51 min; LC-MS: 179 (M+H).
Ejemplo 1

La preparacién de 2-[3-(5-metilpirimidin-2-il)-bencil]-6-
(3,4,5-trifluorofenil)-2H-piridazin-3-ona (“Al”) se 1lleva a

cabo de acuerdo con el siguiente esquema
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A 0 AP
Cs,CO F
F \N’NH Br N 23 \N,N i N\
PS> N~ ’
F + N-g nvp F ©
F F

H,/RaNi A0
- - F \N,N NH, j);

MeOH/AcOH
F NH, o

N
o O\)\ A g0
F ‘
— \N’N | N\ "A1 (1]
NaOMe F N \)\
F

1.1 Una solucién de 4,52 g (20 mmol) de 6—(3,4,5—
trifluorofenil)-2H-piridazin-3-ona y 5,06 g (20 mmol) de 3-(3-
bromometil-fenil)-5-metil-[1,2,4]oxadiazol (preparado de
acuerdo con W. W. K. R. Medersky et al., Tetrahedron 55, 1999,
12757-12770) en 40 ml de 1l-metilpirrolidinona (NMP) se mezcla
con 6,52 g (20 mmol) de carbonato de cesio y la suspensién ob-
tenida se agita durante 18 horas a temperatura ambiente. La
mezcla de reaccidén se combina con agua, el precipitado obteni-
do se filtra, se lava con agua y se seca. El producto crudo se
recristaliza en 2-propanol: 6-(3,4,5-trifluorofenil)-2-[3-(5-
metil-[1,2,4]oxadiazol-3-il) -bencil] -2H-piridazin-3-ona en
forma de cristales ligeramente amarillentos; ESI 399.

1.2 Una solucién de 6,00 g (14,9 mmol) de 6-(3,4,5-
trifluorofenil)-2-[3-(5-metil-[1,2,4]oxadiazol-3-il)~-bencil] -
2H-piridazin-3-ona en 60 ml de metanol se mezcla con 2 ml de
dcido acético, 2 ml de agua y 6 g de niquel Raney y se hidro-
gena durante 44 horas a temperatura ambiente y a presidén nor-
mal. La mezcla de reaccién se filtra y el filtrado se evapora.

El residuo cristalino se hierve en éter ter-butilmetilico. Se
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deja enfriar, se filtra por succién y se lava con éter ter.-
butilmetilico. El residuo se seca al vacio: y se deja enfriar.
Acetato de 3—[6—oxo—3—(3,4,5—trif1uorofenil)—6H—piridazin—1—
ilmetil] -benzamidinio en forma de cristales incoloros; ESI
359.

. Andlogamente se prepara acetato de 3-[6-oxo-3-(3,5-
difluorofenil)-6H-piridazin-1-ilmetil] -benzamidinio, cristales
incoloros; ESI 341.

1.3 Una suspensién de 4,18 g (10,0 mmol) de acetato de 3-
[6-0x0-3-(3,4,5-trifluorofenil) -6H-piridazin-1-ilmetil] -
benzamidinio en 40 ml de metanol se mezcla con 1,31 ml (11,0
mmol) de 3-etoximetacroleina y 2,04 ml (11,0 mmol) de una so-
lucidén al 30% de metanolato de sodio en metanol y se calienta
durante 18 horas hasta 50°C. Se deja enfriar, se filtra el

precipitado producido por succidn, se lo lava con metanol y se

lo seca al wvacio: 2-[3-(5-metilpirimidin-2-il)-bencill]l-6-
(3,4,5-trifluorofenil)-2H-piridazin-3-ona (“Al1”) en forma de
cristales incoloros; ESI 409;
'H-RMN (DMSO-dg): & [ppm] = 2,32 (s, 3H), 5,45 (s, 2H), 7,16

(d, J = 9,5 Hz, 1H), 7,52 (m, 2H), 7,90 (m, 2H), 8,13 (4, JT =
9,5 Hz, 1H), 8,30 (dt, J, = 7,5 Hz, J, = 1,5 Hz, 1H), 8,46 (t,
J =1. 5 Hz, 1H), 8,75 (s, 2H).

Por reaccién andloga del acetato de benzamidinio con 4-
trimetilsilil-3-butin-1-ona con carbonato de pota-
sio/acetonitrilo a 120°C en el microondas, se obtienen los si-
guientes compuestos
6-(3,5-difluorofenil) -2~ [3-(5-metil-pirimidin-2-il)-bencil] -
2H-piridazin-3-ona (“A2"), ESI 391;

2-[3-(4-metil-pirimidin-2-il)-bencil] -6-(3,4,5-trifluoro-

ak



‘

fenil) ~-2H-piridazin-3-ona (“A3"), ESI 409.

Por calentamiento del acetato de benzamidinio con bis-
dimetilacetal de dialdehido malénico hasta 175°C, se obtiene
de forma andloga el compuesto

5 2-(3-pirimidin-2-il-bencil)-6-(3,4,5-trifluoro-fenil) -2H~
piridazin-3-ona (“A4”), ESI 395.
Ejemplo 2

La preparacién de 4-{3-[3-(3,5-difluoro-fenil)-6-oxo-6H-

piridazin-1-ilmetil]-fenil}-morfolin-3-ona (“A5”) se lleva a

10 cabo de acuerdo con el siguiente esquema

0 A0 .
F s _NH DIAD ¢ s N
N HO —_— N NH,
NH,  PPh,
+

F

F
0 O
= o)
Ao ge|
i ~a F SN N A0 g
o H
tolueno

F
0
Cs,CO, - :’ N\/@ 0
—_— N~ NJH
N

" Mll

acetonitrilo

F

2.1 Una suspensién mantenida bajo nitrégeno de 3,12 .g

(15,0 mmol) de 6-(3,5-difluorofenil)-2H-piridazin-3-ona en 80

ml de THF se mezcla con 2,83 g (22,5 mmol) de alcohol 3-

15 aminobencilico y 5,96 g (22,5 mmol) de trifenilfosfina y se
agita durante 30 minutos a temperatura ambiente. La suspensidn

se enfria hasta 0 °C y se vierten gota a gota 4,65 ml (22,5
mmol) de diisopropilazodicarboxilato (DIAD). La mezcla de re-
accidén se agita durante 18 horas a temperaturé ambiente. La

20 mezcla de reaccibn se evapora y el residuo se calienta en 50
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ml de isopropanol y se deja enfriar. El precipitado obtenido
se filtra por succién, se lava con isopropanol y éter ter.-
butilmetilico y se seca al vacio: 2—(3—aminqbenci1)—6—(3,5—
difluorofenil)-2H-piridazin-3-ona en forma de cristales inco-
loros; ESI 314.

2.2 Una suspensién de 313 mg (1,00 mmol) de 2-(3-
aminobencil) -6-(3,5-difluorofenil)-2H-piridazin-3-ona en 2 ml
de tolueno se mezcla con 235 mg (1,5 mmol) de cloruro de (2-
cloroetoxi)-acetilo y se calienta durante 18 horas hasta ebu-
1licién. Se deja enfriar, se filtra el precipitado producido
por succidn, se lo lava con éter ter.-butilmetilico y se 1lo
seca al wvacio: 2—(2—cloroetoxi)—N—{3—[3—(3,5—difluorofenil)46—
oxo-6H-piridazin-1-ilmetil]-fenil}-acetamida en forma de cris-
tales incoloros; ESI 434.

2.3 Una solucibn de 339 mg (0,78 mmol) de 2-(2-
cloroetoxi) -N-{3-[3-(3,5-difluorofenil) -6-oxo-6H-piridazin-1-
ilmetil] -fenil}-acetamida en 2 ml de acetonitrilo se mezcla
con 509 mg (1,56 mmol) de carbonato de cesio y se agita duran-
te 18 horas a temperatura ambiente. La mezcla de reaccidén se
filtra y el filtrado se evapora. El residuo se extrajo en éter
ter-butilmetilico, se filtra por succidn y se lava con éter
ter.-butilmetilico: 4-{3-[3-(3,5-difluorofenil) -6-oxo-6H-
piridazin-1-ilmetil]-fenil}-morfolin-3-ona (“A5”) en forma de
cristales incoloros; ESI 398.

Por reaccién andloga de los derivadog de anilina con clo-
roformiato de 3-cloropropilo se obtienen los siguientes com-
puestos
3—{3—[3—(3,5—dif1uoro—fenil)—6—oxo—6H—piridazin—l—ilmetil]—

fenil}-[1,3)oxazinan-2-ona
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(“A6"), ESI 398;

3—{3—[6—oxo—3—(3,4,5—trif1uoro—fenil)—6H—piridazin—1—ilmeti1]—
fenil}-[1,3]oxazinan-2-ona (“A7"), ESI 416.
Ejemplo 3

La preparacién de 1-{3-[3-(3,5-difluorofenil)-6-oxo~6H-
piridazin-1-ilmetil]-fenil}-3-metil-6H-piridazin-6-ona (“A8")

se lleva a cabo de acuerdo con el siguiente esquema

O
=

F \ NH DIAD X ’N\/@

N I

PPh3
F
O
N-
- lIA8ll

Cul

8-hidroxiquinolina
K,CO,

DMF

I

3.1 Una suspensién mantenida bajo nitrégeno de 2,92 g
(14,0 mmol) de 6-(3,5-difluorofenil)-2H-piridazin-3-ona en 100
ml de THF se mezcla con 5,03 g (21,1 mmol) de alcohol 3-
yodobencilico y 5,55 g (20,9 mmol) de trifenilfosfina y se
agita durante 30 minutos a temperatura ambiente. La suspensidn
se enfria hasta 0 °C y se vierten gota a gota 4,33 ml (20,9
mmol) de diisopropilazodicarboxilato. La mezcla de reaccidén se
agita durante 1,5 horas a temperatura ambiente. La mezcla de
reaccidén se evapora y el residuo se calienta en 50 ml de iso-
propanol y se deja enfriar. El precipitado obtenido se filtra

por succidén, se lava con isopropanol y éter de petrdleo y se
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seca al vacio: 6-(3,5~-difluorofenil) -2~ (3-yodobencil) -2H-
piridazin-3-ona en forma de cristales incoloros; ESI 425.

3.2 Una solucién de 212 mg (0,50 mmol) de 6-(3,5-
difluorofenil) -2-(3-yodobencil)-2H-piridazin-3-ona y 55,1 mg
(0,5 mmol) de 6—meti1piridazin—3(2H)—ona en 2 ml de DMF se
mezcla con 14,3 mg (0,08 mmol) de yoduro de cobre (I), 76 mg
(0,55 mmol) de carbonato de potasio y 11 mg (0,08 mmol) de 8-
hidroxiquinolina y se calienta durante 24 horas hasta 120°C.
Se deja enfriar la mezcla de reaccidn, se mezcla con solucidén
acuosa al 10% de amoniaco y acetato de etilo. El precipitado
obtenido se filtra por succién, se lava con‘agua y se seca. El
residuo se hierve en acetato de etilo, se filtra por succidn y
se lava con acetato de etilo. El residuo se seca al vacio: 1-
{3-13-(3,5-difluorofenil) -6-oxo-6H-piridazin-1-ilmetil] -
fenil}-3-metil-6H-piridazin-6-ona (“A8”) en forma de cristales

amarronados; ESI 407.

Ejemplo 4
La preparacidn de .6-(3,5-difluorofenil)-2-{3-(5-
metilpiridin-2-il)-bencil] -2H-piridazin-3-ona (“A9”) se lleva

a cabo de acuerdo con el siguiente esquema

Bra Ny Pd(PPh,),
+
B(OH), K,PO, | _
, A0 5
F S -NH Z

F \N,N 'N\

£ =

- F

llAg"

PPh,/DIAD

4.1 A una suspensidén mantenida bajo nitrdégeno de 849 mg

(4,0 mmol) de fosfato tripotédsico, 344 mg (2,0 mmol) de 2-
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bromo-5-metilpiridina y 304 mg (2,0 mmol) de A&cido 3-
hidroximetilbencenborénico en 12 ml de dioxano y 1 ml de agua
se afiaden 92 mg (0,08 mmol) de tetrakis(trifenilfosfina)-
paladio y la mezcla se calienta hasta ebullicién durante 18
horas bajo agitacién. La mezcla de reaccién se enfria hasta
temperatura ambiente y se divide en agua y acetato de etilo.
La fase organica se seca sobre sulfato de sodio, se evapora Y
el residuo se cromatografia en una columna de gel de silice
con diclorometano/metanol como eluyente: [3-(5-metil-piridin-
2-il)-fenil]l -metanol en forma de aceite amarillento; ESI 200.
4.2 Una solucién de 88 mg (0,44 mmol) de [3-(5-metil-
piridin-2-il)-fenil] -metanol, 138 mg (0,66 mmol) de 6-(3,5-
difluorofenil)-2H-piridazin-3-ona y 174 mg (0,66 mmol) de tri-
fenilfosfina en 3,5 ml de THF se mezcla con 134 mg (0,66 mmol)
de diisopropilazodicarboxilato. La mezcla de reaccién se agita
durante 18 horas a temperatura ambiente. Se evapora y el resi-
duo se cromatografia en una columna de gel de silice con di-

clorometano / metanol como eluyente: 6-(3,5-difluorofenil)-2-

[3-(5-metilpiridin-2-il)-bencil]-2H-piridazin-3-ona (“A9”) en

forma de cristales incoloros; ESI 390.
Andlogamente se obtienen los compuestos
6-(3,5-difluoro-fenil)-2-[3-(5-metoxi-piridin-2-il)-bencil] -

2H-piridazin-3-ona

(“A10"”), ESI 406.

Ejemplo 5

a\



La preparacién de 2-[3-(5-aminopiridin-2-il)-bencil]-6-
(3,5—difluorofenil)—2H—piridazin—3—ona (*A11”) y de 6-(3,5-
difluoro-fenil)-2-{3-[5-(4-metil-piperazin-1-il)-piridin-2-
il]—bencil}—2H—piridazin;3—ona (*A12”) se 1lleva a cabo de

5 acuerdo con el siguiente esquema

V@\ Br N\ Pd(PPh,),
HO * | —— HO N
B(OH), = =

NO, Na,CO, L o,
, o
F ‘ Sn-NH A0
F\Q/Er\l\’f%
- > ZNo,
PPh,/DIAD F

C
cl-
= 0 \N+
Fe F ~ _N N Cl/\/ H>
N N
 — l _—
=
NH, K,CO
F

"A11" 5

"A12" k\/N\

5.1 Una suspensidén mantenida bajo nitrdégeno de 3,69 g

(18,2 mmol) de 2-bromo-5-nitropiridina, 840 mg (0,73 mmol) de
tetrakis(trifenilfosfina)-paladio y 3,55 g (33,4 mmol) de car-

10 bonato de sodio en 133 ml de tolueno se calienta hasta ebulli-
cidén. Luego se vierte gota a gota una solucidén de 5,07 g (32,7
mmol) de &acido 3-(hidroximetil)-bencenborénico en 133 ml de
tolueno y la mezcla de reaccidén se calienta durante 18 horas

hasta ebullicién. La mezcla de reaccidn se mezcla con agua. La
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fase organica se separa y la fase acuosa se extrae varias ve-
ces con tolueno. Las fases orgadnicas combinadas se secan sobre
sulfato de sodio y se evaporan. El residuo se cromatografia en
una columna de gel de silice con diclorometano/metanol: [3-(5-
nitropiridin-2-il)-fenil] -metanol en forma de cristales amari-
llos; ESI 231.

5.2 A una solucién de 3,37 g (14,7 mmol) de [3-(5-
nitropiridin-2-il)-fenil] -metanol, 4,58 g (22,0 mmol) de 6-
(3,5-difluorofenil)-2H-piridazin-3-ona y 5,77 g (22,0 mmol) de
de trifenilfosfina en 120 ml de THF se vierten gota a gota
4,46 g (22,0 mmol) de diisopropilazodicarboxilato y la mezcla
de reaccidén se agita durante 18 horas a temperatura ambiente.
El precipitado obtenido se filtra por succién, se lava con THF
Yy se seca al wvacio: 6-(3,5-difluorofenil)-2-[3-(5-nitro-
piridin-2-il) -bencil]-2H-piridazin-3-ona en forma de cristales
amarillentos; ESI 421.

5.3 Una suspensién de 420 mg (1,00 mmol) de 6-(3,5-
difluorofenil)-2-[3-(5-nitro-piridin-2-il)-bencil] -2H-
piridazin-3-ona en 4 ml de etanol se mezcla con 220 ul de &aci-
do clorhidrico 2 N, se calienta hasta 95°C y se enfria hasta
temperatura ambiente. Se afladen 402 mg (7,2 mmol) de hierro en
polvo y la mezcla de reaccidn se agita durante 1 hora a 85°C y
durante 17 horas a 60°C. La mezcla de reaccidén se filtra y el
filtrado se divide en agua y acetato de etilo. La fase orgéani-
ca se lava sucesivamente con solucidén de hidrdégeno-carbonato
de sodio, solucidén de carbonato de sodio y solucién de cloruro
de sodio, se seca sobre sulfato de sodio y se evapora: 2-[3-
(5-aminopiridin-2-il) -bencil] -6-(3,5-difluorofenil) -2H-

piridazin-3-ona (“Al1l1”) en forma de espuma amarronada; ESI

o\



391.
5.4 La Gltima etapa se lleva a cabo anilogamente al Ejem-
plo 9.3. Se obtiene
6~(3,5-difluoro-fenil)-2-{3-[5- (4-metil-piperazin-1-il) -
5 piridin-2-il]-bencil}-2H-piridazin-3-ona (“A12").
Ejemplo 6
La preparacién de 6-(3,5-difluorofenil)-2-[3-(4-piperazin-
1-il-pirimidin-2-il)-bencil] -2H-piridazin-3-ona (“A13") se

lleva a cabo de acuerdo con el siguiente esquema

8 (@]
+ r’“\N’u‘oﬁyi‘ PA(PPhy), r’A\N’“\Oﬁyi\
HO B(OH), Gl N N._J HO N NS
A &
N__z N .~

Q
F \N'NH _ a . I/\N/”\O
sy N R N
F NJ
F

10

PPhy/DIAD
o}
- " TNH
HCI4 Nendioano — F s N N NS 013"
i
F

6.1 A una suspensién mantenida bajo nitrégeno de 849 mg
(4,0 mmol) de fosfato tripotésico, 598 mg (2,0 mmol) de éster
ter-butilico del acido 4-(2-cloropirimidin-4-il)-piperazin-1-
carboxilico (preparado de acuerdo con el documento
15 WO003/104225) y 304 mg (2,0  mmol) de  &acido  3-

hidroximetilbencenborénico en 12 ml de dioxano y 1 ml de agua
se afiade una solucidn catalizadora que se habia preparado por
reaccién . de 56 mg (0,08 mmol) de cloruro de
bis(trifenilfosfina)-paladio (II)y 3,0 mg (0,08 mmol) de bor-

20 hidruro de sodio en 0,4 ml de THF a 55°C. La mezcla de reac-
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cidén se agita durante 18 horas a 97°C. La mezcla de reaccién
se enfria y se divide en agua y acetato de etilo. La fase or-
ganica se seca sobre sulfato de sodio, se evapora y el residuo
se cromatografia en una columna de gel de silice con dicloro-
metano/metanol como eluyente: éster ter-butilico del &cido 4-
[2-(3-hidroximetilfenil)-pirimidin-4-il] -piperazin-1-
carboxilico en forma de sélido amarillento; ESI 371.

6.2 Una solucién de 144 mg (0,388 mmol) de éster ter-
butilico del &acido 4-[2-(3-hidroximetilfenil)-pirimidin-4-i1]-
piperazin-l-carboxilico, 122 mg (0,582 mmol) de 6-(3,5-
difluorofenil)-2H-piridazin-3-ona y 153 mg (0,582 mmol) de
trifenilfosfina en 3 ml de THF se mezcla con 118 mg (0,582
mmol) de diisopropilazodicarboxilato. La mezcla de reaccidédn se
agita durante 18 horas a temperatura ambiente. Se evapora y el
residuo se cromatografia en una columna de gel de silice con
diclorometano/metanol como eluyente: é&ster ter-butilico del
4dcido 4-(2-{3-[3-(3,5-difluoro-fenil) -6~oxo-6H-piridazin-1-
ilmetil] -fenil}-pirimidin-4-il)-piperazin-l-carboxilico en
forma de aceite amarillento; ESI 561.

6.3 Una solucién de 81 mg (0,14 mmol) de éster ter-
butilico del a&acido 4-(2-{3-[3-(3,5-difluoro-fenil)-6-oxo-6H-
piridazin-1-ilmetil]-fenil}-pirimidin-4-il)-piperazin-1-
carboxilico en 1 ml de dioxano se mezcla con 1,3 ml de HCl 4 N
en dioxano y se deja durante 18 horas a temperatura ambiente.
La mezcla de reaccidn se divide en agua y acetato de etilo. La
fase acuosa se lleva con NaOH 1 N a un pH de 14 y se extrae
con acetato de etilo. La fase organica se seca sobre sulfato
de sodio y se evapora: clorhidrato de 6-(3,5-difluorofenil)-2-

[3~(4-piperazin-1-il-pirimidin-2-il)-bencil] -2H-piridazin-3-



ona (“Al3”) en forma de sbélido amorfo incoloro; ESI 461. ‘
Andlogamente se obtiene el siguiente compuesto
6-(3,5-difluorofenil)-2-{3-[4- (metil-piperidin-4-il-

amino) -pirimidin-2-il]-bencil}-2H-piridazin-3-ona

N
_
an
“A59” .
Ejemglo 7

La preparacién de 6-(3,5-difluorofenil) -2-{3-[5- (4~
metilpiperazin~l-ilmetil)-pirimidin-2-il]-bencil}-2H-
piridazin-3-ona (“Al14”) se lleva a cabo de acuerdo con el si-

10 guiente esquema

A g0 o%\ IBF
+ F
NH, CHO

|N\ N
NaBH(OAc), N JVN\) At
7.1 A una suspensidén mantenida bajo nitrégeno de 4,00 g
(10,0 mmol) de acetato de 3-[6-o0ox0-3-(3,5-difluorofenil)-6H-
piridazin-1-ilmetil] -benzamidinio y 4,64 g (13,0 mmol) de bis-
15 tetrafluoroborato de 2-dimetilaminometilen-1,3-bis-
(dimetilimmonio)-propano (preparado de acuerdo con P. J. Cole-
man et al., J. Med. Chem. 2004, 47, 4829-4837) en 280 ml de

etanol se vierten 12,0 ml (31,5 mmol) de una solucidén al 20%

de etanolato de sodio en etanol y se calienta durante 2 horas
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hasta ebullicidén. La mezcla de reaccidén se enfria, se evapora

al vacio y se digiere con agua. El precipitado obtenido se
filtra por succién y se lava con agua. El residuo se cromato-
grafia en una columna de gel de silice con diclorometano / me-
tanol: 2-{3-[3-(3,5-difluorofenil) -6-oxo-6H-piridazin-1-
ilmetil]-fenil}-pirimidin-5-carbaldehido en forma de cristales
incoloros; ESI 405. |

7.2 Una suspensién de 472 mg (1,17 mmol) de 2-{3-[3-(3,5-
difluorofenil)—6—oxo—6H—piridazin—1—ilmetil]—fenil}Fpirimidin—
5-carbaldehido en 5 ml de diclorometano se mezcla sucesivamen-
te con 166 ul‘ de 1l-metilpiperazina, 495 mg (2,34 mmol) de
triacetoxiborhidruro de sodio y 67 ul de &cido acético y la
mezcla de reaccidén se agita durante 42 horas a temperatura am-
biente. La mezcla de reaccién se divide en diclorometano vy
NaOH 1 N. La fase orgédnica se separa, se seca sobre sulfato de
sodio y se evapora. El residuo se cromatografia en una columna
de gel de silice con diclorometano / metanol como eluyente: 6-
(3,5-difluorofenil)-2-{3-[5-(4-metilpiperazin-1-ilmetil) -
pirimidin-2-il]-bencil}-2H-piridazin-3-ona (“Al4”) en forma de
cristales incoloros; ESI 489;
'H-RMN (CDC1;): & [ppm] = 2,29 (s, 3H), 2,48 (m, 8H), 3,54 (s,
2H), 5,50 (s, 2H), 6,86 (tt, J, = 8,8 Hz, J, = 2,3 Hz, 1H),
7,04 (d, J = 9,5 Hz, 1H), 7,34 (m, 2H), 7,47 (t, J = 7,8 Hz,
iH), 7,58 (d, J = 9,5 Hz, 1H), 7,58 (m, 1H), 8,38 (dt, J; =
7,8 Hz, J, = 1 Hz, 1H), 8,64 (t, J = 1 Hz, 1H), 8,74 (s, 2H).

Anadlogamente se obtiene el siguiente compuesto
6-(3,5-difluoro-fenil) -2~ [3-(5-dimetilaminometil-pirimidin-2-

il)-bencil] -2H-piridazin-3-ona

\
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La preparacién de 3-{1-[3-(5-metilpirimidin-2-il)-bencil]-
6—oxo—1,6—dihidro—piridazin—3—il}—benzonitrilo (*Al15") se lle-

va a cabo de acuerdo con el siguiente esquema

. NaOM
/°Y©\f“”2° S U /°Y©\f“\
A P

O NH20
N A©
N N, .NH
Ca(BH,), N
HO ' Ny -
Nu;l\
PPh,/DIAD

N ~ °
N NS ’N\/J:::LW/N
N I \j\ ||A1 5"
N =

8.1 Una suspensidén de 2,41 g (10,0 mmol) de acetato de és-

ter metilico del &cido 3-carbamimidoil-benzoico (para la pre-

paracidén, ver el Ejemplo 37) en 40 ml de metanol se mezcla con
1,31 ml (11,0 mmol) de 3-etoximetacroleina y 2,04 ml (11,0
mmol) de una solucién al 30% de etanolato de sodio en metanol
y la solucidén resultante se agita ‘durante 18 horas a 50°C. La
mezcla de reaccidn se concentra al vacio y se mezcla con agua.
El precipitado obtenido se filtra por succidén, se lava con
agua y se seca al vacio: éster metilico del &acido 3-(5-
metilpirimidin-2-il)-benzoico en forma de cristales incoloros;

EST 229.
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8.2 A una suspensidén de 400 mg (10,6 mmol) de borhidruro
de sodio en 20 ml de THF se agregan 600 mg (5,41 mmol) de clo-
ruro de calcio en polvo y la mezcla se agita durante 1,5 horas
a temperatura ambiente. A esta suspensidén se vierte gota a go-
ta bajo agitacién una solucidén de 751 mg (3,29 mmol) de éster
metilico del &acido 3-(5-metilpirimidin-2-il)-benzoico en 10 ml
de THF y se agita durante 18 horas a temperatura ambiente. La
mezcla de reaccidén se mezcla con 10 ml de NaOH 1 N, agua y di-
clorometano y se filtra. La fase orgdnica del filtrado se se-
para, se seca sobre sulfato de sodio y se evapora. El residuo
se cromatografia en una columna de gel de silice con dicloro-
metano/metanol como eluyente: [3-(5-metilpirimidin-2-il) -
fenil] -metanol en forma de un sélid§ incoloro; ESI 201.

8.3 A una suspensién de 98,6 mg (0,50 mmol) de 3-(6-oxo-
1,6-dihidropiridazin-3-il) -benzonitrilo, 100 mg (0,50 mmol) de
[3-(5-metilpirimidin-2-il)-fenil]-metanol y 197 mg (0,75 mmol)
de trifenilfosfina en 3 ml de THF se vierten gota a gota 147
pul (0,75 mmol) de diisopropildiazodicarboxilato y la solucién
resultante se agita duranté 18 horas a temperatura ambiente.
La mezcla de reaccidén se evapora al vacio y el residuo se mez-
cla con 2-propanol. El precipitado obtenido se filtra por suc-
cién y se cromatografia en una columna de gel de siiice con
diclorometano / metanol como éluyente: 3-{1-[3-(5-

metilpirimidin-2-il)-bencil]-6-oxo-1,6-dihidro-piridazin-3-

il}-benzonitrilo (“A15”) en forma de sdélido amarillento; ESI
380;
'H-RMN (DMSO-d¢): & I[ppm] = 2,31 (s, 3H), 5,46 (s, 2H), 7,16

(d, § = 9,7 Hz, 1H), 7,51 (m, 2H), 7,72 (t, J = 8,0 Hz, 1H),

7,93 (dt, J, = 7,5 Hz, J, = 1 Hz, 1H), 8,17 (d, J = 9,7 Hz,
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1H), 8,25 (dt, J, = 7,8 Hz, J, = 1 Hz, 1H), 8,30 (dt, J, = 6,8
Hz, Jd, = 1,6 Hz, 1H), 8,37 (t, J = 1,6 Hz, 1H), 8,46 (bs, 1H),
8,75 (s, 2H).
Andlogamente, se obtienen los siguientes compuestos
6-benzo[1l,2,5]ltiadiazol-5-i1-2-[3-(5-metil-pirimidin-2-
il) -bencil] -2H-piridazin-3-ona, ESI 413,

N=— = 72
O~y WS

N N-N N

“AT79" .,
Ejemplo 9
La preparacidén de

N’-(2-{3-[3-(3,5-difluorofenil) -6-oxo-6H-piridazin-1-ilmetil] -
fenil}—pirimidin—s—il)—N,N—dimetil—formamidina (“Ale6"),
2-[3-(5-aminopirimidin-2-il) -bencil] -6-(3,5-difluorofenil) -2H-
piridazin-3-ona (“Al7") y

-(3,5-difluorofenil)-2-{3-[5-(4-metilpiperazin-1-il) -
pirimidin-2-il]-bencil}-2H-piridazin-3-ona (“A18")

se lleva a cabo de acuerdo con el siguiente esquema

I N,
N \? /Ng/Hf PFe
+
PF,-
v©\/ K c:o3 N V©\(J\
V\L NH,
"A1 6" “A1 7"

F "A18" k\/N\



10

15

20

25

9.1 A una suspensidén mantenida bajo nitrégeno de 20,0 g
(50,0 mmol) de acetato de 3-[6-o0x0-3-(3,5-difluorofenil)-6H-
piridazin-1-ilmetil]-benzamidinio y 24,4 g (50,0 mmol) de di-
hexafluorofosfato de ({2-dimetilamino-1-[dimetilimmoniometil] -
vinilamino}-metilen)-dimetil-amonio en 20 ml de metanol se
vierte gota a gota una solucidén de metanolato de sodio, que se
prepard por disolucidén de 3,45 g (150 mmol) de sodio en 35 ml
de metanol. La mezcla de reaccidén se calienta lentamente hasta
60°C y se agita durante 20 minutos a esta temperatura. La mez-
cla de reaccién se enfria hasta temperatura ambiente y se di-
vide en agua y diclorometano. La fase orgdnica se seca sobre
sulfato de sodio y se evapora. El residuo se extrae en meta-
nol, se filtra por succidén, el residuo se lava con éter y se
seca al vacio: N’—(2—{3—[3—(3,5—dif1uorofenil)—6—oxo—6H-
piridazin-1-ilmetil]-fenil}-pirimidin-5-il)-N,N-dimetil-
formamidina (“Al6”) en forma de cristales incoloros; ESI 447.

9.2 A una solucién de 19,1 g (137 mmol) de carbonato de
potasio en 380 ml de agua se agregan 190 ml de dioxano y 17,4
g (39,0 mmol) de N’-(2-{3-[3-(3,5-difluorofenil)-6-oxo-6H-
piridazin-1-ilmetil]-fenil}-pirimidin-5-il)-N,N-dimetil-
formamidina. La mezcla de reaccidn se calienta durante 3 dias
hasta ebullicién y luego hasta temperatura ambiente. El preci-
pitadd obtenido se filtra por succidn, se lava con agua y se
seca al vacio: 2-[3-(5-aminopirimidin-2-il)-bencil]-6-(3,5-
difluorofenil)-2H-piridazin-3-ona (“Al17”) en forma de crista-
les incoloros; ESI 392.

9.3 Una solucidén mantenida bajo nitrdégeno de 587 mg (1,5
mmol) de 2-[3-(5-amino-pirimidin-2-il) -bencil] -6-(3,5-

difluorofenil) -2H-piridazin-3-ona en 2 ml de 1-

o>
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metilpirrolidona se mezcla con 501 mg (2,55 mmol) de cloruro
de bis-(2-cloroetil)-metil-amonio y la mezcla de reaccidén se
calienta durante 32 horas hasta 130°C. La mezcla de reaccién
se enfria, se mezcla con diclorometano y se filtra. El filtra-
do se evapora al vacio y el residuo se cromatografia en una
columna de gel de silice con diclorometano/metanol. Las frac-
ciones gue contienen el producto se combinan, se evaporan y el
residuo se recristaliza en metanol. Este material se suspende
en metanol, se convierte con cloruro de hidrégeno en éter di-
etilico en clorhidrato y el clorhidrato se precipita con éter
dietilico: clorhidrato de 6-(3,5-difluorofenil)-2-{3-[5-(4-
metilpiperazin—l—il)—pirimidin—2—i1]—bencil}—ZH—piridazin—B—
ona (“Al8”) en forma de cristales incoloros; ESI 475;
'H-RMN (DMSO-d¢): & [ppm] = 2,81 (d, J = 3,3 Hz, 3H), 3,19 (m
2H), 3,30 (m, 2H), 3,50 (m, 2H), 4,05 (m, 2H), 5,43 (s, 2H),
7,14 (d, § = 9,5 Hz, 1H), 7,35 (tt, J; = 8,8 Hz, J, = 2,3 Hz,
1H), 7,47 (m, 2H), 7,66 (m, 2H), 8,15 (d, J = 9,5 Hz, 1H),
8,22 (m, 1H) 8,34 (bs,1H), 8,65 (s, 2H), 11,0 (bs, 1H).
Andlogamente, se obtienen los siguientes compuestos
clorhidrato de 6-(3,5-difluoro~fenil)-2-[3-(5-piperazin-1-il-
pirimidin-2-il)-bencil] -2H-piridazin-3-ona (“A19”), ESI 461,
'H-RMN (d¢-DMSO): & [ppml = 3,25 (m, 4H), 3,59 (m, 4H), 5,44
(s, 2H), 7,16 (d, J = 10 Hz, 1H), 7,37 (tt, J, = 9,2 Hz, J, = 2
Hz, 1H), 7,47 (m, 2H), 7,67 {(m, 2H), 8,16 (d, 0 = 10 Hz, 1H),
8,22 (m, 1H), 8,35 (bs, 1H), 8,65 (s, 2H), 9,38 (bs, 2H);
clorhidrato de 2-{3-[5-(4-metil-piperazin-1-il)-pirimidin-2-
il]l-bencil}-6-(3,4,5-trifluoro-fenil)-2H-piridazin-3-ona
(“A20"), ESI 493;

2-{3-[5- (piperazin-1-il) -pirimidin-2-il]-bencil}-6-(3,4,5-

N
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trifluoro-fenil)-2H-piridazin-3-ona (“A65") ;
N’-(2-{3-[3-(3,4,5-trifluorofenil) -6-oxo-6H-piridazin-1-
ilmetil]-fenil}-pirimidin-5-il)-N,N-dimetil-formamidina
(*A76"), ESI 465;
2-[3-(5-aminopirimidin-2-il) -bencil] -6-(3,4,5-trifluorofenil) -
2H-piridazin-3-ona (“A82"”), ESI 410.

Ejemplo 10

La preparacidn de
6-(3,5-difluorofenil)-2-[3-(5-hidroxipirimidin-2-il) -bencil] -
2H-piridazin-3-ona (“A21") y 6-(3,5-difluorofenil)-2-{3-[5-(3-

dimetilamino-propoxi)-pirimidin-2-il] -bencil}-2H-piridazin-3-

 ona (“a22")

se lleva a cabo de acuerdo con el siguiente esquema

F S @ﬁ&}

L] M1"

i M
PPh,/DIAD

L1} A22ll

10.1 Una suspensidén de 4,76 g (12,2 mmol) de 2-[3-(5-
aminopirimidin-2-il)-bencil] -6-(3,5-difluorofenil) -2H-
piridazin-3-ona en una mezcla de 5,40 ml de &cido sulfirico
concentrado y 44 ml de agua se calienta durante 4 horas hasta
ebullicién. La mezcla de reaccidén se enfria hasta temperatura
ambiente, se diluye con agua helada y se alcaliniza con amo-
niaco acuoso concentrado. El1 precipitado se filtra por suc-
cién, se lava con agua y se seca. El producto crudo se recris-

taliza en metanol: 6-(3,5-difluorofenil)-2-[3-(5-
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hidroxipirimidin-2-il)-bencil] -2H-piridazin-3-ona (“A21”) en
forma de cristales incoloros; EST 393.
10.2 Una suspensién mantenida bajo  nitrégeno de 215 mg
(0,55 mmol) de 6~(3,5—dif1uorofenil)—2—[3—(5—hidroxibirimidin—
2-il) -bencil] -2H-piridazin-3-ona en 5 ml de THF se mezcla con
98,3 ul (0,82 mmol) de 3-(dimetilamino)-l-propanol, 218 mg
(0,82 mmol) de trifenilfosfina y se enfria en bafio de hielo.
Se afiaden gota a gota 170 ul (0,82 mmol) de diisopropilazodi-
carboxilato y la mezcla de reaccién se agita durante 2 horas a
temperatura ambiente. La mezcla de reaccidén se evapora al va-
cio y el residuo se cromatografia en una columna de gel de si-
lice con diclorometano/metanol como eluyente. Las fracciones
que contienen el producto se relnen y se evaporan. Este mate-
rial se disuelve en acetona, se convierte con cloruro de
hidrdégeno en éter dietilico en clorhidrato y el clorhidrato se
precipita con éter dietilico: clorhidrato de 6-(3,5-
difluorofenil)-2-{3-[5-(3~-dimetilamino-propoxi)-pirimidin-2-
il]-bencil}-2H-piridazin-3-ona (“A22"”) en forma de cristales
incoloros; ESI 478;
'H-RMN (DMSO-d¢): & [ppm] = 2,21 (m, 2H), 2,78 (d, J = 5 Hz,

6H), 3,22 (m 2H), 4,31 (t, J = 6 Hz, 2H), 5,44 (s, 2H), 7,14

(d, J = 9,5 Hz, 1H), 7,35 (tt, J, = 8,8 Hz, J, = 2,3 Hz, 1H),

7,49 (m, 2H), 7,66 (m, 2H)( 8,15 (d, J = 9,5 Hz, 1H), 8,24 (m,
1H) 8,38 (bs,1H), 8,65 (s, 2H), 10,7 (bs, 1H).
Anadlogamente, se obtiene el siguiente compuesto
clorhidrato de 6-(3,5-difluoro-fenil)-2-{3-[5-(1-metil-

piperidin-4-iloxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-ona



“A157"
o DO
N. NH
NS0 N =
x 508
N
clorhidrato
“A158” clorhidrato de 6-(3,5-difluoro-fenil) -
2-(3-{5~[1-(3-metilamino-propil) -1H-
pirazol-4-il]-pirimidin-2-il}-bencil) -
2H-piridazin-3-ona
N<
— H
F
7
— N \
\ O —N
N—N
F
“A159" |3-[1-(3-{5-[1-(2-metilamino-etil)-1H-
pirazol-4-il]-pirimidin-2-il}-bencil) -
6-0oxo-1,6-dihidro-piridazin-3-il] -~
benzonitrilo
H——"
///N 489
— A N
N7 N | N
N0 N7 |
NS
N
H-RMN (d¢-DMSO): & [ppm] = 2,1 (bs, 1H), 2,35 (s, 3H),
2,97 (¢, J = 6,2 Hz, 2H), 4,28 (t, J = 6,2 Hz, 2H), 5,53
(s, 2H), 7,23 (d, J = 9,8 Hz, 1H), 7,58 (m, 2 Hz, 2H),
7,79 (£, J = 8,0 Hz, 1H), 8,00 (dt, J, = 7,5 Hz, J, = 1,2

Hz, 1H),

8,16 (s, 1H), 8,25 (d, 0 = 9,8 Hz, 1lH), 8,32

v



ESTI 490;

(“A23")

6-(3,5-difluoro-fenil)-2-{3-[5~(3-pirrolidin-1-il-

propoxi)-pirimidin-2-il]-bencil}-2H~-piridazin-3-ona

5
F
F
/Ai]/O\V/A\V/N
ﬁj/k \\A56ll ;
clorhidrato de 6-(3,5-difluoro-fenil)-2-(3-{5-[2-(4-metil-
piperazin-1-il)-etoxi]-pirimidin~2-il}-bencil) ~-2H-piridazin-3-
ona,
F
F
= O~
™0
\N k\/N\
10 “A57”, ESI 519;

2-{3-[5-(3-dimetilamino~-propoxi) -pirimidin-2-il] -

bencil}-6-(3,4,5-trifluoro-fenil)-2H-piridazin-3-ona

0\//\\/N

g©x7

\\A6 0 n I.



clorhidrato de 2-{3-[5-(2-dimetilamino-etoxi)-pirimidin-2-
il]—bencil}—6—(3,5—difluoro—fenil)—2H~piridazin—3—ona (“A64"),
EST 464;
clorhidrato de 6-(3,5-difluoro-fenil)-2~{3-[5-(1-metil-
5 piperidin-4-ilmetoxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-

ona, ESI 504,

F
O
N\N o} N/’I
N

N
\\A66”;
F
e o
O N
N\N o chtﬂ/ ~ N
NS
N
“Al110";
F
F | N
(@]
N\N o Né?iﬂ/ \V/A\ﬂ//
\N w ",
N All1l”;

10 ESI 450 (precursor compuesto protegido con BOC) ;
clorhidrato de 6-(3,5-difluoro-fenil)-2-{3-[5-(piperidin-4-

iloxi) -pirimidin-2-il]-bencil}-2H-piridazin-3-ona, ESI 476

= 0]
F SN ' AN NH
N .= o ZAT02"
F
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(precursor compuesto protegido con BOC),

espectro de 'H-RMN de clorhidrato de “A102”:

'H-RMN (d,-DMSO): & [ppm] = 1,94 (m, 2H), 2,19 (m, 2H), 3,08
(m, 2H), 3,26 (m, 2H), 4,89 (m, 1H), 5,44 (s, 2H), 7,15 (4, J
= 10 Hz, 1H), 7,36 (tt, J;, = 9,2 Hz, J, = 2 Hz, 1H), 7,50 (m,
2H), 7,66 (m, 2H), 8,16 (d, J = 10 Hz, 1H), 8,24 (m, 1H), 8,37
(bs, 1H), 8,71 (s, 2H), 9,11 (bs, 1H) , 9,19 (bs, 1H).

Ejemplo 11

La preparacién de 6—(3,5—dif1uoro—fenil)—2—{3—[5—(3—
dimetilamino-propoxi)-piridin-2-il]-bencil}-2H-piridazin-3-ona
(*A24”), ESI 477, se lleva a cabo de acuerdo con el siguiente

esquema

' (o}
PPh,/DIAD =
F \ _NH F s N o
,o - N q’
\<< o\<<
F F

Br

PdCL(PPh,),

DME
K,PO,

PPh,/DIAD

Ejemplo 12

La preparacién de 2-[3-(5-bromopirimidin-2-il)-bencil]-6-
(3,5-difluorofenil) -2H-piridazin~3-ona (“A25") Yy 6-(3,5-
difluorofenil)-2-{3-[5-(1-metil-1H-pirazol-4-il)-pirimidin-2-
il] -bencil}-2H-piridazin-3-ona

(*A26”) se lleva a cabo de acuerdo con el siguiente esquema
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HO\/©\ OH Pd(PPh;),
B~ Y -
C‘) \)\ Di = 1o | N\
Br loxan N
Br

K4PO,
D/(Y \J\ "A25"
B
PPh,/DIAD '
Dy
-B
et
N F ~ ,N ) N nA26u
T, N ;>

PdCI,(PPh,), N A
DME L N—
K,PO, =N

12.1 Una solucién mantenida bajo nitrégeno de 6,11 g

(21,5 mmol) de 5-bromo-2-yodopirimidina, 3,91 g (25,7 mmol) de
acido 3-(hidroximetil)-bencenborénico y 9,11 g (42,9 mmol) de
trihidrato de fosfato tripotasico en 120 ml de dioxano y 14 ml
de agua se mezcla con 750 mg (0,65 mmol) de tetrakis-
(trifenilfosfina)-paladio y se agita durante 18 horas a 90°C.
La mezcla de reaccidén se enfria hasta temperatura ambiente, se
mezcla con éter ter.-butilmetilico y agua y se filtra sobre
kieselguhr. La fase organica del filtrado se separa, se seca
sobre sulfato de sodio y se evapora. El residuo se cromatogra-
fia en una columna de gel de silice con diclorometano/metanol
como eluyente: [3-(5-bromopirimidin-2-il)-fenil]-metanol en
forma de cristales de color amarillo claro; ESI 265,267.

12.2 A una suspensidén de 2,76 g (13,2 mmol) de 6-(3,5~-
difluorofenil) -2H-piridazin-3-ona, 2,49 g (8,83 mmol) de [3-

(5-bromopirimidin-2-il)-fenil] -metanol, y 3,47 g (13,2 mmol)
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de trifenilfosfina en 30 ml de THF se vierten gota a gota 2,60
ml (13,2 mmol) de diisopfopilazodicarboxilato y la mezcla de
reaccién se agita durante 18 horas a temperatura ambiente. La
mezcla de reaccién se evapora al vacio, se extrae en 2-
propanol, se calienta hasta ebullicién y se deja enfriar. E1
precipitado obtenido se filtra por succidén, se lava con 2-
propanol y nuevamente se recristaliza en 2-propanol: 2-[3-(5-
bromopirimidin-2-il)-bencil]-6-(3,5-difluorofenil) -2H-
piridazin-3-ona (“A25”) en forma de cristales incoloros; ESI
455,457;

'H-RMN (DMSO-d¢) : & [ppm] = 5,45 (s, 2H), 7,14 (d, J = 9,5 Hz,

1H), 7,35 (tt, J, = 8,8 Hz, J, = 2,3 Hz, 1H), 7,53 (¢, J = 7,5

Hz, 1H), 7,59 (m, 1H), 7,66 (m, 2H), 8,14 (d, J = 9,5 Hz, 1H),
8,29 (m, 1H), 8,38 (bs,1H), 9,06 (s, 2H).

©12.3 Una solucidén mantenida bajo nitrégeno de 455 mg
(1,00 mmol) de 2-[3-(5-bromopirimidin-2-il)-bencil]-6-(3,5-
difluorofenil) -2H-piridazin-3-ona y 229 mg (1,10 mmol) de 1-
metil-4-(4,4,5,5-tetrametil-[1,3,2]dioxaborolan-2-il) -1H~-
pirazol en 10 ml de 1,2-dimetoxietan se combina con 425 mg
(2,0 mmol) de trihidrato de fosfato tripotédsico y 56,2 mg
(0,08 mmol) de cloruro de bis(trifenilfosfina)-paladio y se
agita durante 18 horas a 80°C, con lo cual se forma un preci-
pitado gris. La mezcla de reaccidén se diluye con agua y se
filtra. El residuo se cromatografia en una columna de gel de
gsilice con diclorometano / metanol como eluyente: 6-(3,5-
difluorofenil)-2-{3-[5-(1-metil-1H-pirazol-4-il)-pirimidin-2-
il] -bencil}-2H-piridazin-3-ona (“A26”) en forma de cristales
incoloros; ESI 457; 'H-RMN (DMSO-d¢): & [ppm] = 3,80 (s, 3H),

5,44 (s, 2H), 7,13 (4, 0 = 9,5 Hz, 1H), 7,29 (tt, J, = 8,8 Hz,
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J, = 2,3 Hz, 1H), 7,50 (m, 2H), 7,64 (m, 2H), 8,05 (s,

8,14 (d, J = 9,5 Hz, 1H), 8,32 (m, 1H), 8,35 (s, 1H)

(bs,1H), 9,11 (s, 2H).

Andlogamente, se obtienen los siguientes compuestos:

NGL:N\NCN:\(?

HCI 4 N/dioxano

00

"AB3", ESI 526

1

r

“A63”: 'H-RMN (DMSO-d¢): ® [ppm] = 1,81 (m, 2H), 2,01

2H), 2,15 (bs, 1H), 2,61 (m, 2H), 3,06 (m, 2H), 4,24 (m,

1H) ,

8,45

(m,

1H) ,

5,47 (s, 2H), 7,16 (d, J = 9,5 Hz, 1H), 7,36 (tt, J, = 8,8 Hz,

J, = 2,3 Hz, 1H), 7,53 (m, 2H), 7,68 (m, 2H), 8,10 (s,

1H) ,

8,16 (d, J = 9,5 Hz, 1H), 8,33 (m, 1H), 8,46 (bs,1H), 8,48 (s,

1H), 9,14 (s, 2H);

Compuesto | Nombre y/o estructura Método

N.° ESI HPLC
[M+H] " (REt.

min)

en




“A103” F
F X =N
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“Al104”
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“A105"
F X =N
I N
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F |\ /N\N
N
N~ 0o N/I =
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F
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“A109”

Ejemplo 13

La preparacidén de 6-(3,5-difluoro-fenil)-2-{3-[6-(4-metil-
piperazin-1-il)-piridazin-3-il]-bencil}-2H~-piridazin-3-ona
(r*a27") y 6—(3,5—difluoro—fenil)—2—{3—[6—(3—dimetilaminq—

5 propoxi)-piridazin-3-il]-bencil}-2H-piridazin-3-ona (“A28”) se

1leva a cabo de acuerdo con el siguiente esquema

|
F Xy N B, 0 ——F SN -0
N l - KOAc N B
+ 0 DMSO o
F

F
| .
"o F SnN N
PA(PPh,), NN e
F

CH,CN
NaHCO,
H,0
HN/\ 130°C KOBu HO/\/\N/
N THF I
= 0. =z o
F .
\N N ' N F \N’N l X
N. =
N N/\ N'N/ 0N

"A28"
Anadlogamente, se obtienen los siguientes compuestos
10 clorhidrato de 6~(3,5-difluoro-fenil) -2-{3-[6-(3-
dimetilamino-propilamino)-piridazin-3-il]-bencil}-piridazin-3-

ona (“A67"), ESI 477,
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“A67";

clorhidrato de 6-(3,5-difluoro-fenil) -2-{3-[6-(2-
dimetilamino-etilamino)-piridazin-3-il]-bencil}-piridazin-3-
ona (“A68"), ESI 463;

6-(3,5-difluoro-fenil) -2-{3-[6-(4-dimetilamino-
butilamino)—piridazin—3—il]—bencil}—piridazin—3—ona (“A69") ;

6-(3,5-difluoro-fenil) -2~{3-[6-(1-metil-piperidin-4-

ilamino)—piridazin—3~il]—bencil}—piridazin—B—ona

\\A7 O " .

Ejemplo 14

La preparacién de éster etilico del &cido 2-{3-[6-oxo-3-
(3,4,5-trifluoro-fenil) -6H-piridazin-1-ilmetil] -fenil}-
pirimidin-5-carboxilico (“A29”) se lleva a cabo de acuerdo con

el siguiente esquema
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15

F
=N —i
,J 0 + o~ o
NS0 NH,

NH,

»
hLN o} N‘fjrjto/\\
o
"A29"

4,7 g (11,23 mmol) de acetato de 3-[6-oxo-3-(3,4,5-
trifluorofenil) -6H-piridazin-1-ilmetil] -benzamidinio se sus-
penden en 40 ml de piridina y se mezclan con 2,4 g (16,85
mmol) de éster etilico del &acido 2-formil-3-oxo-propidnico
(preparado segiin S. H. Berz et al., Journal of Organic Che-
mistry 1982, 47, 2216) y se agita durante 4 h a 80°C. Luego
se afiaden nuevamente 500 mg (3,47 mmol) de éster etilico del
dcido 2-formil-3-oxo-propidénico y se agita durante 1 h a
80°C. La mezcla de reaccidn se incorpora en 400 ml de agua,
el precipitado se filtra por succién, se lava varias veces
con agua y se seca en estufa de secado.

Rendimiento: 4,43 g “A29” (76 %), Rt. = 3,58 min (método B),
ESI 467.

Andlogamente, se obtienen los compuestos

éster etilico del 4&cido 2-{3-[3-(3,5-difluoro-fenil)-6-

oxo-6H-piridazin-1-ilmetil] -fenil}-pirimidin-5-carboxilico
F

B Q
N\N o N4jl)\o/\
=~
K@/kN
(*A30”); Rt. = 3,51 min.; ESI
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449.
Preparacién de 6-(3,5-difluoro-fenil)-2-[3-(5-hidroximetil-
pirimidin-2-il)-bencil] -2H-piridazin-3-ona (™A101")

1 g (2,43 mmol) de 2-{3-[3-(3,5-difluoro-fenil)-6-oxo-6H-
piridazin-1-ilmetil]-fenil}-pirimidin-S5-carbaldehido [Ejemplo
de preparacién 7] se suspende en 15 mol de etanol y 15 ml de
THF. La mezcla de reaccidén se enfria hasta 5 °C, se afiaden 374
mg (9,89 mmol) de borhidruro de sodio y se lleva a temperatura
ambiente en un lapso de 30 min.

La mezcla de reaccién se vierte sobre una mezcla de hie-
lo/agua/HC1 1 N (1:1:1). El producto precipitado se filtra por
succidén y se seca en estufa de secado. |
Rendimiento: 960 mg, sbélido blanco “Al101”, ESI 407.

Ejemplo 15

La preparacién de 4&acido 2-{3-[6-oxo-3-(3,4,5-trifluoro-
fenil) -6H-piridazin-1-ilmetil] -fenil}-pirimidin-5-carboxilico

(*A31”) se lleva a cabo de acuerdo con el siguiente esquema

"A31 "

r N
NS0 N7 OH
N‘N 0 N4TIJLO/\\ \N|
K©/k\N —

3,4 g (7,29 mmol) de éster etilico del &cido 2-{3-([6-

oxo-3-(3,4,5-trifluoro-fenil) -6H-piridazin-1-ilmetil] -

fenil}-pirimidin-5-carboxilico se disuelven en 300 ml de THF
y 30 ml de agua y se mezclan con 713 mg (29,2 mmol) de
hidréxido de litio. La mezcla de reaccidén se calienta a re-
flujo durante 4 h, se enfria hasta temperatura ambiente y el

solvente orgdnico se destila en el evaporador rotativo. El
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residuo se mezcla con 300 ml de agua y 30 ml de THF, y a es-
ta solucidén se vierte lentamente, gota a gota, bajo agita-
cidn HCl concentrado hasta la reaccién fuertemente &Acida. El
precipitado formado se filtra por succidén, se lava con mucha
agua y se seca en estufa de secado al wvacio.

Rendimiento: 2,87 g “A31”, Rt. = 3,06 min (método B), ESI
439.

Andlogamente, se obtiene el compuesto

acido 2-{3-[3-(3,5-difluoro-fenil) -6-oxo-6H-piridazin-1-
ilmetil] -fenil}-pirimidin-5-carboxilico (“A32”), ESI 421.

Ejemplo 16

La preparacién de &cido (2-dimetilamino-etil)-amida del
acido 2-{3-[6-0x0-3-(3,4,5-trifluoro-fenil)-6H-piridazin-1-
ilmetil] -fenil}-pirimidin-5-carboxilico (“A33”) se lleva a ca-

bo de acuerdo con el siguiente esquema

F
[ '
N
N0 " oH T HNTTN
' &
k@/kN
F

IIA33"
P |
—e N0 N7 NN
N l H
N

150 mg (0,334 mmol) de A&cido 2-{3-[6-oxo-3-(3,4,5-
trifluoro-fenil)-6H-piridazin-1-ilmetil]-fenil}-pirimidin-5-
carboxilico se disuelven en 2 ml de DMF y se mezclan con 75
pul (0,67 mmol) de 4-metilmorfolina, 97 mg (0,50 mmol) de ED-

CI y 60 mg (0,43 mmol) de HOBt. Se afiaden 47 pul (0,43 mmol)



de N,N-dimetilaminoetilendiamina y la mezcla de reaccidén se
agita durante 18 h a temperatura ambiente. La solucién de
reaccidén se separa directamente por medio de HPLC preparati-
va.

Rendimiento: 124 mg de trifluoroacetato de “A33”; Rt. =
2,63 (método B); ESI 509.

Andlogamente, se obtienen los siguientes compuestos

Compues-| Nombre y/o estructura Método
to N.° EST HPLC
[M+H]* (RE. en
min)
“A34" F.

2,64
523
B
\\A3 5 n
2,66
537
B
\\A3 6 "
581 3,28




\\A37II F
[ j\ 595 3,34
o A :
F
“A38” F
P H 609 3,36
NS0 N NS
l\@/k\ H B
N
F
\\A39" F
438 2,90
B
\\A40"
562 2,72
B
trifluorocacetat
F
“A41” F
|\ 521 2,63
N.
N 0O N7 N
g©/k\' @ ;
N N
trifluoroacetato




\\A42" F
|\ 510 2,91
N\N 0 ,I H/\/\/OH 5
LT::j/kN
“A43” F f\
Y /O o} 621 3,48
N
N Yo N7 N
| I H B
N
F
wA44" F.
N
| 657 3,51
Segge
k(>)\\N N\EO\\/ (M+Na) B
“Ad44a" a partir de “Ad44" con
TFA/dioxano: 535
F
. 0
~= N
7 H
F NS0 N
N
trifluoroacetato
“A45" F
I S 549 2,68
Ny SNo N2 NN
<) H B
7::3’ N
trifluoroacetato




F
“A46"” F
’J X /\:D 549 2,68
0 N* B
~ H
N
trifluorocacetato
F
\\A4'7Il F
F B 565 2,65
N.
Yo NP NN B
| W H
N
trifluoroacetato
\\A48II F
| X 578 2,50
N‘N 0 NZ N/\/\N/\ B
I U
N
trifluoroacetato
\\A49"
| = | 519 2,60
N\ (o) N7 N/\/\/N\
l\ : /L\ l H B
trifluoroacetato
\\A50ll
P | Q 544 2,64
Nov"No N"| NS
I\@/k\ H B
N
trifluoroacetato




wWAT1” 0 \
/\/N\
N
NG \ ™ 5089
Sy
N
trifluoroacetato
F
\\A72” F O
\ 7 495
F Ney” 0 N™ H
=N
trifluoroacetato
(asequible a partir del pre-
cursor protegido con BOC)
F
A\ " O
\ N” H 509
F Ny 0 Ao )
N
trifluoroacetato
(asequible a partir del pre-
cursor protegido con BOC)
F o) NH
wAT4" N/\/
F = v H
\ o N \ 481
F N~-N =N
trifluoroacetato

(asequible a partir del pre-

cursor protegido con BOC)




\\A84 n F N
— 7 H\Ch
\ N\ 521

trifluoroacetato
(asequible a partir del pre-

cursor protegido con BOC)

F
A90 . o P
Z H 537
F \ o N\
=N

N~y

trifluoroacetato
(asequible a partir del pre-

cursor protegido con BOC)

F
w ) /
~= N H
\ 4 H
- L A=o N/\\\f\\ 509
N
trifluorocacetato

(asequible a partir del pre-

cursor protegido con BOC)

Ejemplo 17

La preparacién de [2-(1H-imidazol-4-il)-etil]-amida del
acido 2—{3—[6—oxo—3—(3,4,5—trifluoro—feni1)—6H—piridazin—1—
ilmetil] -fenil}-pirimidin-5-carboxilico (“A51”) se lleva a

cabo de acuerdo con el siguiente esquema
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F
N
F P 7
No + N
NS0 NP | OH
\N FQN
F
F

"A51 n

H
— L L
y/
N0 N"jerN N
« H
N

150 mg (0,334 mmol) de 4&acido 2-{3-[6-ox0-3-(3,4,5-
trifluoro-fenil)-6H-piridazin-1-ilmetil]-fenil}-pirimidin-5-
carboxilico se disuelven en 2 ml de DMF y se mezclan con 75
pl (0,67 mmol) de 4-metilmorfolina, 97 mg (0,50 mmol) de ED-
CI vy 60 mg (0,43 mmol) de HOBt. Se afiaden 51 mg (0,44 mmol)
de histamina y la mezcla de reaccidn se agita durante 18 h a
temperatura ambiente. La mezcla de reaccidén se mezcla con
agua, el precipitado obtenido se filtra por succidén. El re-
siduo se mezcla con acetonitrilo, se filtra nuevamente por
succién y el residuo se seca al vacio.

Rendimiento: 127 mg de “A51”, Rt. = 2,63 min (método B),
ESI 532.

Analogamente, se obtienen los siguientes compuestos

Compues-| Nombre y/o estructura HPLC
to N.° ESI (Rt. en

[M+H] " min)

metode




\\As 2 " F

547

N
|
N. A
0O N N”NSNN
k@/k:jin T IJ' B
N
F

wWAB3” F.
F o 2,99
NvNo w2 N 563

Ejemplo 18

La preparacidén de 2-[3-(5-cloro-pirimidin-2-il)-bencil]-
6-(3,4,5-trifluoro-fenil)-2H-piridazin-3-ona (“A54”) se lle-

va a cabo de acuerdo con el siguiente esquema

F
F.
ﬁ\ ci B
= - =z
| o o N< ci
NSo e /oj/ : N:/Nj/
2
"A54"

250 mg (0,60 mmol) de acetato de 3-[6-oxo-3-(3,4,5-
trifluorofenil)-6H-piridazin-1-ilmetil] -benzamidinio se sus-
penden en 3 ml de piridina, se mezclan con 74 mg (0,66 mmol)
de 2-cloromalonaldehido y se agitan durante 15 h a 90°C. La

10 mezcla de reaccidén se evapora y el residuo se purifica por

medio de HPLC preparativa. Se obtiene “A54”.

Ejemplo 19

La preparacién de 2-[3-(4-metil-pirimidin-2-il)-bencil]-
6-(3,4,5-trifluoro-fenil)-2H-piridazin-3~ona (“A3”) se lleva

15 a cabo de acuerdo con el siguiente esquema
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N
NNSo N, o N/]\
k©/KNH I j \N

2 "A3u

150 mg (0,36 mmol) de acetato de 3-[6-oxo-3-(3,4,5-

F
E F
X (
+ \N

trifluorofenil) -6H-piridazin-1-ilmetil]-benzamidinio y 99,5
mg (0,72 mmol) de carbonato de potasio se suspenden en 5 ml
de acetonitrilo, se mezclan con 42 mg (0,3 mmol) de 4-
trimetilsilil)-3-butin-2-ona y se calienta durante 45 min a
120°C en un reactor de microondas (Emris Optimizer). La mez-
cla de reaccibén se filtra, se evapora y el residuo se puri-
fica por medio de HPLC preparativa.

Rendimiento: 16 mg de “A3”, sélido blanco, Rt. = 3,38
min (método B), ESI-MS: 408.

Ejemplo 20

La preparacién de 2-(3-pirimidin-2-il-bencil)-6-(3,4,5-
trifluoro-fenil)-2H-piridazin-3-ona (“A4”) se lleva a cabo

de acuerdo con el siguiente esquema

i "A4u
N

150 mg (0,36 mmol) de acetato de 3-[6-ox0-3-(3,4,5-
trifluorofenil)-6H-piridazin-1-ilmetil]-benzamidinio y 1,1
ml (6,6 mmol) de 1,1,3,3-tetrametoxi-propan se agitan duran-
te 1 h a 175°C. La mezcla de reaccidén se purifica directa-
mente por medio de HPLC preparativa.

Rendimiento: 23 mg de “A4”, sbélido blanco; Rt. = 3,28



10

15

min (método B); ESI-MS: 395.

Ejemplo 21

La preparacién de 4-{1-[3-(5-metil-pirimidin-2-il) -

bencil]-6-oxo-1,6-dihidro-piridazin-3-il}-N-(3-piperidin-1-

il-propil) -benzamida (“A55”) se lleva a cabo de acuerdo con

el siguiente esquema

Z

& NH \N’NH
N
—_— N. O
o , L CIH
H NH

Mi%i -~

2

5=,
;

I\

HO N‘N 0O N*%
:T [1) [1)
Ff k<)/qu A55

1,5 g (6,94 mmol) de acido 4-(6-oxo-1,6-dihidro-

F=
4

piridazin-3-il) -benzoico (preparacidén de acuerdo con el do-
cumento DE 10010422) se disuelven en 20 ml de DMF, se mez-
clan con 1,18 g (8,33 mmol) de 3-piperidino-propilamina,
1,56 ml (13,9 mmol) de 4-metilmorfolina, 2,7 g (13,9 mmol)
de EDCI y 967 mg (6,94 mmol) de HOBt y se agitan durante 18
h a temperatura ambiente. La DMF se destila, el residuo se
mezcla con NaOH 2 M. La mezcla se evapora y se mezcla con
100 ml de THF, se agita durante 1 h, se filtra, se mezcla

con 50 ml de éter y con 10 ml de HCl 4 N en dioxano. En este



caso, se forma un aceite, el sobrenadante se decanta, nueva-
mente se mezcla con éter y otra vez se decanta. El residuo
oleoso se mezcla con 30 ml de isopropanol. Aqui se forma,
después de 3 dias un cristalizado que se filtra por succién,
5 se lava con isopropanol y se seca.
Rendimiento: 500 mg de “A55”, Rt. = 1,70 min, ESI 341.

Ejemplo 22

La preparacidén de N-(2-{3-[3-(3,5-difluoro-fenil)-6-oxo-
6H-piridazin-1-ilmetil]-fenil}-pirimidin-5-il)-2-
10 dimetilamino-acetamida (“A85")

se lleva a cabo de acuerdo con el siguiente esquema

0
F N N\Q\’/N 1 cr
- + +
Y, e
Z S NH,

F
EtN(iPr),
tolueno
DMAP
Z 0
F
\N,N N

N O n [
| | "A85

trifluoroacetato, ESI 477.
Analogamente se obtienen los compuestos
15 clorhidrato de N-(2-{3-[3-(3,5-difluoro-fenil)-6-oxo~6H~
piridazin-1-ilmetil]-fenil}-pirimidin-5-il)-4-dimetilamino-

butiramida

Z O
I H



“AB87", ESI 505;
N—(2—{3—[3—(3,5—difluoro-fenil)—6—oxo—6H—piridazin—l—

ilmetil] - fenll} -pirimidin-5-il)-3- dlmetllamlno -propionamida

)J\/\ “A95”, ESI 491.

5 Ejemplo 23

Por reaccidén en condiciones estandar de

= 0]
F X N N
. N A\ _NH,

F

con Cl-CO-CH,-N(CH3)COO-ter.-butilo se obtiene por elabora-

cién usual

L\WO\/

0]

IZ

N\N

10 “A88", ESI 595.

Anélogamente se obtiene el compuesto
o \
»\/N\
H
N\N

“A89", EST 5089.

Ejemplo 24

La preparacién de 2-{3-[6-ox0-3-(3,4,5-trifluoro-fenil)-
15 6H-piridazin-1-ilmetil]-fenil}-pirimidin-5-carbonitrilo
(*A77") y de 2-[3-(5-aminometil-pirimidin-2-il)-bencil]-6-

(3,4,5-trifluoro-fenil) -2H-piridazin-3-ona (“A93”) se lleva
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a cabo de acuerdo con el siguiente esquema

~p e

0
Qd © ~ [l\‘cr
F SN NH, \I\II/\)
- N, ON
F

piridina
. F \N'N\Qfﬁ "A77" ESI 420
ZeN

F N
F
, / O
Hzfnlquel Raney F s~ N N "AG3" ESI 424
N7 AN ’
- |
MeOH/NH, F N \J\/ NH,
F
24.1 3,5 g (18,6 mmol) de cloruro de 3-dimetilamino-2-

ciano-2-propen-1-iliden)-dimetilamonio (preparado andlogamente
al documento US 3853946) se suspenden en 60 ml de piridina y
se mezclan con 7,8 g (18,6 mmol) de acetato de 3-[6-oxo-3-
(3,4,5-trifluoro-fenil)-6H-piridazin~1-ilmetil] -benzamidinio.

La suspensidén se agita durante 4 horas a 100°C. Después de en-
friar hasta temperatura ambiente, la mezcla se incorpora en
300 ml de agua, los cristales se filtran por succidén y se la-

van con agua. El sélido se seca al vacio en estufa de secado;

Rendimiento: 6,14 g “A77” , cristales de color beige;
HPLC: Rt. = 3,34 min (método C); LC-MS: 420 (M+H).
24.2 2,9 g (6,9 mmol) de 2-{3-[6-oxo-3-(3,4,5-

trifluoro-fenil)-6H-piridazin-1-ilmetil]-fenil}-pirimidin-5-
carbonitrilo (“A77”) se disuelven en 60 ml de THF y 60 ml de
metanol y se mezclan con 2 g de niquel Raney. Luego se hidro-

gena durante 6 h a presién normal bajo una atmésfera de hidro-
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geno. El catalizador se filtra por succién, se lava con THF Yy
el filtrado se concentra.

Rendimiento: 2,9 g “A93", s6lido de color amarillo claro;
HPLC: 2,53 min (método C)

LC-MS: 424 (M+H).

Ejemplo 25

La preparacién de 6-(3,5-difluoro-fenil)-2-[3-(6-oxo-
1,6~-dihidro-pirimidin-2-il)-bencil] -2H-piridazin-3-ona
(*A80”), ESI 393, y de clorhidrato de 6-(3,5-difluoro-
fenil)-2-{3-[4-(3-dimetilamino-propoxi)-pirimidin-2-il] -
bencil}-2H-piridazin-3-ona (“A81”), ESI 478, se lleva a cabo

de acuerdo con el siguiente esquema

= 0 = o H
E < _N N NaNO, F x N N_. _O
N B - N |
. N__= H,SO, N =
NH2 "A80"
F F

0
Ho/\/\N/ . - I
L NN ijj/O\V/A\V/N\\
N
PPh/DIAD Z
F

THF

IIA81 "

Ejemplo 26

La preparacién de 2-(3-pirimidin-5-il-bencil)-6-(3,4,5-
trifluoro-fenil)-2H-piridazin-3-ona (“A83”), ESI 395, se

lleva a cabo de acuerdo con el siguiente esquema



Pd(PPh,),

Br
B(OH), 4J NaHCO,

N
acetonitrilo / agua N

)

= @)
F ~ _NH
N
P O

F .

‘ F N

F N = N n "
. | A83

PPh,/DIAD F N

THF F

Analogamente, se obtienen los siguientes compuestos
2-[3-(6-metil-piridin-3-il)-bencil}-6-(3,4,5-trifluoro-

fenil) -2H-piridazin-3-ona (“A86”), ESI 408;

5 2-(3-piridin-4-il-bencil)-6-(3,4,5-trifluoro-fenil) -2H-
piridazin-3-ona (“A94”), ESI 394;
La sintesis de “A83”, “A86” y “A94” también se puede

llevar a cabo andlogamente al Ejemplo 4.

Ejemplo 26a

10 La preparacién de 2-[3-(5-metil-pirimidin-2-il)-bencil]-
6-(2H-pirazol-3-il)-2H-piridazin-3-ona (“A100”), ESI 345 se
lleva a cabo andlogamente al Ejemplo 8.

Ejemplo 27

La preparacién de 3-(4-metil-piperazin-1-il)-N-(2-{3-[6-
15 oxo-3-(3,4,5-trifluoro-fenil) -6H-piridazin-1-ilmetil] -
fenil}-pirimidin-5-ilmetil) -propionamida (“A96”), ESI 578,

se lleva a cabo de acuerdo con el siguiente esquema

Vi
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EDCI
HOBt
DMF

m

F NS ,N N

N |\j\/H (\N/ "A96"
I If”\v/

169 mg (0,4 mmol) de 2-[3-(5-aminometil-pirimidin-2-il)-
bencil] -6-(3,4,5-trifluorofenil)-2H-piridazin-3-ona y 83 mg
(0,48 mmol) de &cido 3-(4-metilpiperazin-1-il)propanoico se
suspenden en 2 ml de DMF y se mezclan con 90 ul (0,8 mmol) de
N-metilmorfolina, 116 mg (0,60 mmol) de EDCI y 72 mg (0,52
mmol) de HOBt y se agita durante 15 h a temperatura ambiente.
La mezcla de reaccidén se mezcla con 10 ml de agua y se extrae
con acetato de etilo. El1 producto crudo se cristaliza con
éter.

Rendimiento: 104 mg de “A96", sdlido de color beige; HPLC:
Rt. = 2,49 min

LC-MS: 578 (M+H).

Anadlogamente, se obtienen los siguientes compuestos

2-(4-metil-piperazin-1-il)-N-(2-{3-[6-ox0-3-(3,4,5~
trifluoro-fenil)-6H-piridazin-1-ilmetil] -fenil}-pirimidin-5-

ilmetil)-acetamida, ESI 564,



F - NS\\/O

F \ 72
NaySo N7
NS
N
IIA97II
trifluoroacetato de 2-metilamino-N- (2-{3-[6-0ox0-3-

(3,4,5-trifluoro-fenil)-6H-piridazin-1-ilmetil] -fenil}-
pirimidin-5-ilmetil) -acetamida, ESI 495
F @] H
»k\/N\\
F — , H
F N o N}
"A98"
trifluoroacetato de 3-dimetilamino-N- (2-{3-[6-ox0-3-
(3,4,5-trifluoro-fenil) -6H-piridazin-1-ilmetil] ~fenil}-

pirimidin-5-ilmetil)-propionamida (“A99”), ESI 523,

j ci\\/\N\/
F - N
\Q\@o "l
F N\N \N
llAgg"

10 Ejemplo 28

La preparacién de
4-(2-{3-[3-(3,5-difluoro-fenil) -6-oxo-6H-piridazin-1-ilmetil] -
fenil}-pirimidin-5-il) -morfolin-3-ona (“A75")

se lleva a cabo de acuerdo con el siguiente esquema



o S

tolueno refiujo

Cs,CO, acetonitrilo

Ejemplo 29

La preparacidén de trifluoroacetato ° de 6-[4- (3~

dimetilamino-propoxi)-3,5-difluoro-fenil] -2-[3-(5-metil-
5 pirimidin-2-il)-bencil]-2H-piridazin-3-ona (“A78"), ESI 492,

se lleva a cabo de acuerdo con el siguiente esquema
F X -N N
N |t SN0
N~ |

NaH DMF

% 6]
F \N’N I N\ ||A78n
F

63 pul (0,54 mmol) de 3-dimetilamino-propan-1-ol se di-
suelven en 10 ml de DMF y se mezclan con 22 mg (0,54 mmol)

10 de hidruro de sodio en aceite parafinico (60%) y se agita
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durante 15 min. Luego se afiaden 200 mg (0,49 mmol) de 2-[3-
(5—metil—pirimidin—2—i1)—bencil]—6—(3,4,5—trif1uoro—fenil)—
2H-piridazin-3-ona. Al cabo de 2 h a temperatura ambiente,

la reaccién se detiene por adicién de 2 ml de HCl1 1 N. La

solucidén se concentra y se purifica por HPLC preparativa.

Rendimiento: 9 mg de “A78”, Rt. = 2,51 min (método c),
LC-MS: 492 (M+H).
Ejemplo 30

Andlogamente al Ejemplo 8, se obtienen los siguientes

compuestos
Compues~- | Nombre y/o estructura Método
to N.° HPLC
ESI
(Rt.
[M+H]*
en
min)
% 0]
\/
N
LT |
N ¥
H
0]
\\A113ll /
X, N N
YW |\j\ 359
\
N N~
Ejemplo 31
Andlogamente al Ejemplo 10, se obtienen los siguientes
compuestos
Compues-| Nombre y/o estructura . Método
° HPLC
to N. —
(Rt. en

'y



min)

“A114”

= o)
N~ 0 "N
F

504

\\Al 1 5 "

/ o}
F \N,‘N |\Nj\
N = O/\/Q
L |

504

“Al16”

Z O
/
N
Z >0
E

504

“A117”

7 . 0 ’

451

“A118"

F
O
F \N/N\/O\“/\Nj\ E
N~ 0
F

trifluoroacetato

476

“A119”

trifluoroacetato de 6-(3,5-
difluoro-fenil)-2-{3-[5-(8-
metil-8-aza-biciclo[3,2,1]oct-
3-iloxi)-pirimidin-2-il]-

bencil}-2H-piridazin-3-ona

Z 0O
N =~ o N

516

“A120"

F
= 0 0
F \N/N | N\ ,)LN/
L .

533

“A121”

trifluoroacetato de 6-(3,5-
difluoro-fenil)-2-{3-[5-((S)-1-

metil-pirrolidin-3-iloxi) -

476

bR



pirimidin-2-il]-bencil}-2H-

piridazin-3-ona

Z 0]
\ N~ 0

F
“A1227 trifluoroacetato de 6-(3,5-
difluoro-fenil)-2-{3-[5-((R)-1-
metil-pirrolidin-3-iloxi) - 476
pirimidin-2-il}-bencil}-2H-
piridazin-3-ona
N—
\\A123II
\ )
N
432
—N
\
’d
“A124" N |
SN |
N. 0 N
N o Nﬁﬁiﬂ/ NN 443
N\
K©/kN
“A125”
\O | X
N\N 0 Nﬂ/O\/\/N\
LW:::FJQN_ 472
trifluoroacetato
\\A126II
\ N
\)@Y l/\NH
/\/N 505
0
“A127" clorhidrato de 6-(3,5-difluoro-|490




fenil) -2-{3-[5-(2-pirrolidin-1-
il-etoxi) -pirimidin-2-il]-

bencil}-2H-piridazin-3-ona

\\A12 8 n

trifluoroacetato de 6-(3,5-
difluoro-fenil)-2-{3-[5-(3-
morfolin-4-il-propoxi) -
pirimidin-2-il]-bencil}-2H-

piridazin-3-ona

520

“A129"

Y 0]
N~z O/\V/\N/\\
: N

trifluoroacetato

506

“A130”

clorhidrato de 6-(3,5-difluoro-
fenil)-2-{3-[5~(2-morfolin-4-
il-etoxi)-pirimidin-2-il] -

bencil}-2H-piridazin-3-ona

506

“A131”

= O
F\[;:]/L;;Ii/l::j\ﬁjfj\ /[::j
N Ao NG
F

490

Ejemplo 32

Anadlogamente al Ejemplo 10 con ulterior separacién

Boc, se obtienen los siguientes compuestos

fenil)-2~{3-[5-(4-metilamino-

Compues-| Nombre y/o estructura Méto-
to N.° do
ESI HPLC
[M+H]"| (RE.
| en
min)
“A132”7 clorhidrato de 6-(3,5-difluoro- a7e

de



butoxi)-pirimidin-2-il] -bencil}-

2H-piridazin-3-ona

“A133”

clorhidrato de 6-(3,5-difluoro-
fenil) -2-{3-[5-(3-metilamino-
propoxi)-pirimidin-2-il]-bencil}-

2H-piridazin-3-ona

464

“A134"

clorhidrato de 6-(3,5-difluoro-
fenil)-2-{3-[5-(pirrolidin-3-
ilmetoxi)-pirimidin-2-il]-bencil}-

2H-piridazin-3-ona

476

“A135"

clorhidrato de 6-(3,5-difluoro-
fenil)-2-{3-[5-(3-etilamino-
propoxi)-pirimidin-2-il]-bencil}-

2H-piridazin-3-ona

478

“Al136"

clorhidrato de 2-{3-[5-(2-amino-
etoxi)-pirimidin-2-il]-bencil}-6-
(3,5-difluoro-fenil)-2H-piridazin-

3-ona

436

“A137"

clorhidrato de 6-(3,5-difluoro-
fenil)-2-{3-[5-(piperidin-3-
iloxi) -pirimidin-2-il]-bencil}-2H-

piridazin-3-ona

476

“A138"

clorhidrato de 6-(3,5-difluoro-
fenil)-2-{3-[5-(piperidin-4-
ilmetoxi) -pirimidin-2-il]-bencil}-

2H-piridazin-3-ona

490

“A139”

trifluoroacetato de 6-(3,5-

difluoro-fenil)-2-{3-[5-

462

14X



(pirrolidin-3-iloxi)-pirimidin-2-

il] -bencil}-2H-piridazin-3-ona

“A140"

trifluoroacetato de 6-(3,5-
difluoro-fenil)-2-{3-[5-((8)-
pirrolidin-3-iloxi)-pirimidin-2-

il] -bencil}-2H-piridazin-3-ona

462

“A141”

trifluoroacetato de 6-(3,5-
difluoro-fenil)-2-{3-[5-((R)-

pirrolidin-3-iloxi)-pirimidin-2-

462

“A142"

il] -bencil}-2H-piridazin-3-ona
2-{3-[5- (piperidin-4-iloxi) -
pirimidin-2-il]-bencil}-6-piridin-

4-il-2H-piridazin-3-ona

O
XN |

. N /NI NH

N~z N 0

441

“A143”

4-(6-0x0-1-{3-[5~ (piperidin-4-
iloxi)-pirimidin-2-il]-bencil}-
1,6~dihidro-piridazin-3-il) -

benzonitrilo

Z (0]
x N N
RRe Ve,
Na
Z 0

465

“A144"

3-(6-ox0-1-{3~[5- (piperidin-4-
iloxi)-pirimidin-2-il]-bencil}-

1,6-dihidro-piridazin-3-il) -

benzonitrilo

465

I



“A145"

trifluorocacetato de 6-(3,5-
difluoro-fenil)-2-{3-[5-(2-
piperazin-1-il-etoxi)-pirimidin-2-

il] -bencil}-2H-piridazin-3-ona

505

“A146"

6-(3,5-difluoro-fenil)-2-{3-[5-
(piperidin-4-iloxi) -pirimidin-2-

il] -bencil}-2H-piridazin-3-ona

“A147"

3-(6-0x0-1-{3-[5-(2~piperazin-1-
il-etoxi)-pirimidin-2-il]-bencil}-
1,6-dihidro-piridazin-3-il) -

benzonitrilo

494

“A148"

6—-(3-fluoro-fenil) -2-{3-[5-
(piperidin-4-ilmetoxi)-pirimidin-

2-il] -bencil}-2H-piridazin-3-ona

472

Ejemplo 33

Andlogamente al Ejemplo 12 con ulterior separacién de

Boc, se obtienen los siguientes compuestos

N

Compues—-| Nombre y/o estructura ESI
to N.° [M+H]*
“A149” |2-{3-[5-(1-piperidin-4-il-1H-pirazol-

4-il) -pirimidin-2-il] ~bencil}-6-

(3,4,5-trifluoro-fenil) -2H-piridazin-

3-ona

F N
E €Z;> 544
F X N
N [N
°N 0 N/|
>




\\Als Oll

3-(6-0x0-1-{3-[5- (1-piperidin-4-il-1H-
pirazol-4-il) -pirimidin-2-il]-bencil}-
1,6-dihidro-piridazin-3-il) -

benzonitrilo

515

“A151”

trifluoroacetato de 6-(l-metil-1H-
pirazol-4-il)-2-{3-[5-(1-piperidin-4~-
il-1H-pirazol-4-il)-pirimidin-2-il]-

bencil}-2H-piridazin-3-ona
= 0

\N,N /N |

Iz

494

“A152”

trifluoroacetato de 6-(3-metoxi-
fenil)-2-{3-[5-(1-piperidin-4-il-1H-
pirazol-4-il) -pirimidin-2-il]-bencil}-

2H-piridazin-3-ona

520

“A153"

6-(3-fluoro-fenil) -2-{3-[5-(1-
piperidin-4-il-1H-pirazol-4-il) -
pirimidin-2-il]-bencil}-2H-piridazin-

3-ona

508

\\A154 [/

6-(3,5~-difluoro-fenil) -2—-{3-[5- (1H-

443

o



pirazol-4-il)-pirimidin-2-il]-bencil}-

2H-piridazin-3-ona

NN
7 NH

pu—

\\Als 5 [

clorhidrato de 6-(3,5-difluoro-fenil) -
2-(3-{5-[1-(2-metilamino-etil)-1H-
pirazol-4-il]-pirimidin-2-il}-bencil) -~

2H-piridazin-3-ona

500

“A156"

clorhidrato de 6-(3-cloro-fenil)-2-{3-
[5-(1-piperidin-4-il-1H-pirazol-4-il) -

pirimidin-2-il]-bencil}-2H-piridazin-

3-ona
Ci

524

"t



(dt, J, = 7,5 Hz, J, = 1,2 Hz, 1H), 8,38 (de, J1 = 6,5 Hz,

J = 1,8 Hz, 1H), 8,45 (t, J = 1,6 Hz, 1H), 8,46 (s, 1H),

8,53 (bs, 1H), 9,20 (s, 2H)

"A160” |6-(3,5~-difluoro-fenil)-2~(3-{5-[1-(2-
piperazin-1-il-etil)-1H-pirazol-4-il]-
pirimidin-2-il}-bencil)-2H-piridazin-
3-ona

F
555
F | /A:T/[:/ -/P‘N NH
N

“Al61” |3-(6-oxo-1-{3-[5-(1H-pirazol-4-il)-
pirimidin-2-il] -bencil}-1,6-dihidro-
piridazin-3-il) -benzonitrilo

/©\‘/l ﬁ); 2

'H-RMN (ds-DMSO): & [ppm] = 5,48 (s, 2H), 7,18 (4, J = 10

Hz, 1H), 7,53 (t, J = 7,5 Hz, 1H), 7,55 (m, 1H), 7,73 (t,

Jd = 7,8 Hz, 1H), 7,94 (dt, J, = 7,5 Hz, J, = 1,2 Hz, 1H),

8,15 (bs, 1H), 8,19 (d, J = 10 Hz, 1H), 8,27 (dt, J; =

7,5 Hz, J, = 1,2 Hz, 1H), 8,33 (dt, J, = 6,5 Hz, J, = 1,8

Hz, 1H), 8,39 (t, J = 1,6 Hz, 1H), 8,44 (bs, 1H), 8,48

(bs, 1H), 9,18 (s, 2H), 13,2 (bs, 1H)

“Al62"” |3-[6-oxo-1-(3-{5-[1-(2-piperazin-1-il- | 544

e



etil)-1H-pirazol-4-il]-pirimidin-2-

il}-bencil)-1,6-dihidro-piridazin-3-

il] -benzonitrilo

™\

AN N
NZ | N N NH
N
N\N fo) N?j/g/ \\/
|
K@/kN

Ejemplo 34
Analogamente al Ejemplo 16, se obtienen los siguientes
compuestos
Compues-| Nombre y/o estructura Método
to N.° | HPLC
ESI
(RE.
[M+H]"
en
min)
“Al63" trifluoroacetato de (4-
dimetilamino-butil)-amida de 4&-
cido 2-[3-(6-0x0-3-piridin-4-il-
6H-piridazin-1-ilmetil)-fenil] -
C e oo ez 484
pirimidin-5-carboxilico,
“Al164" trifluoroacetato de (4-
dimetilamino-butil) -amida del
dcido 2-{3-[3-(4-ciano-fenil)-6-|508

oxo-6H-piridazin-1-ilmetil] -

fenil}-pirimidin-5-carboxilico

NG



Ejemplo 35
Analogamente al Ejemplo 27, se obtienen los siguientes
compuestos
Compues-| Nombre y/o estructura Método
to N.° HPLC
EST
(Rt.
[M+H]*
en
min) B
.
“A165" F
F o o

Por separacién de Boc,

se obtiene de él1 el compuesto

“AQg"”
F
“Al66” |F
F | = 0
NS0 N/EANJK/N\ 509 2,59
~ H
N
3
wAl6T7" F
F I\ 0 OJ\ 631
N N0 N2 NJ\/\N/% 3,22
K@/g\l H | (M+Na)
N

Por. separacién de Boc,

trifluoroacetato de

\\A168" .

se obtiene de él el compuesto

ESI 509




Ejemplo 36

La preparacion del compuesto 3-[6-oxo-1-(3-{5-[1-(2-
pirrolidin-1-il-etil)-1H-pirazol-4-il]-pirimidin-2-il}-
bencil)-1,6-dihidro-piridazin-3-il]-benzonitrilo (“A1l68"”) se

5 1lleva a cabo de acuerdo con el siguiente esquema

| N PdCi,(PPh,), '
HO\Q Q’OH + \'\:(\j\ - = HO N\
. OH Z gy K,CO,4 | \/\L
N =~
Br

Ethanol/Toluol

BN W v ﬁﬁ@ .

Cs,CO,/DMF

PdCI,(PPh,),

DME
K,PO,

i A16 \N' S
- " 8"
el
T Cs,CO,/CH,CN
? ¥
/B
0 T\/NH ' C'JC|‘
=N
36.1 Una solucidén mantenida bajo nitrégeno de 95,0 g

(332 mmol) de 5-bromo-2-yodopirimidina en 325 ml de tolueno se
mezcla con una solucidén de 70,0 g (660 mmol) de carbonato de
10 sodio en 325 ml de agua y la mezcla se calienta hasta 80°C. A

ello se vierten 2,3 g (3,3 mmol) de cloruro de

\
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bis(trifenilfosfin)paladio (II) y luego se vierte gota a gota
una solucidén de 50,0 g (329 mmol) de &cido 3-(hidroximetil)-
bencenborénico en 650 ml de etanol. La mezcla de reaccidn se
agita durante 18 horas a 80°C. La mezcla de reaccién se enfria
hasta temperatura ambiente y se filtra. El1 filtrado se mezcla
con 1 1 de acetato de etilo y 1 1 de agua. La fase organica se
separa, se seca sobre sulfato de sodio y se evapora. El resi-
duo se recristaliza en 2-propanol: [3-(5-bromopirimidin-2-il)-
fenii]—metanol en forma de cristales de color amarillo claro;
ESI 265,267.

36.2 A 159 ml (2,19 mol) de cloruro de tionilo manteni-
do a 30°C se afiladen bajo agitacién en porciones 116 g (438
mmol) de [3-(5-bromopirimidin-2-il)-fenil]-metanol. La solu-
cidén de reaccidén se agita durante 18 horas a temperatura am-
biente. La mezcla de reaccidén se evapora. El residuo se extrae
en tolueno y se evapora nuevamente. Este procedimiento se re-
pite tres veces. El residuo se recristaliza en tolueno: 5-
bromo-2-(3-clorometil-fenil)-pirimidina en forma de cristales
incoloros; p. f£. 148°C; ESI 283, 285, 286.

36.3 Una suspensidén de 61,1 g (310 mmol) de 3-(6-oxo-
1,6-dihidro-piridazin-3-il)-benzonitrilo en 600 ml de DMF se
agita con 87,9 g (310 mmol) de S5-bromo-2-(3-clorometil-fenil)-
pirimidina y 111 g (341 mmol) de carbonato de cesio y se agita
durante 24 horas a 40°C. La mezcla de reaccidn se vierte en
600 ml de agua. El precipitado obtenido se filtra por succidn,
se lava con agua Yy se seca ~al vacio: 3-{1-[3-(5-
bromopirimidin-2-il)-bencil] -6-oxo-1,6-dihidro-piridazin-3-
il}—benzonitrilo en forma de cristales de color beige, ESI

444, 446.
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36.4 Una solucidén de 10,0 g (50,5 mmol) de éster pina-
cOlico de acido pirazol-4-bordnico se disuelve en 100 ml de
acetonitrilo y se mezcla con 17,5 g (101 mmol) de clorhidrato
de N-(2-cloroetil)-pirrolidina y 49,4 g (152 mmol) de carbona-
to de cesio. La suspensién obtenida se agita durante 18 horas
a temperatura ambiente. La mezcla de reaccidén se filtra por
succién y se lava con acetonitrilo. El1 filtrado se evapora y
se divide en acetato de etilo y solucidén saturada de cloruro
de sodio. La fase orgdnica se seca sobre sulfato de sodio y se
evapora: 1-(2-pirrolidin-1-il-etil)-4-(4,4,5,5~-tetrametil-
[1,3,2]dioxaborolan-2-il) -1H-pirazol en forma de un aceite de
color anaranjado claro, que cristaliza progresivamente; ‘H-RMN
(d¢-DMSO) : & [ppm] = 1,25 (s, 12H), 1,65 (m, 4H), 2,44 (m,
4H), 2,79 (t, J = 6,8 Hz, 2H), 4,21 (t, J = 6,8 Hz, 2H), 7,56
(s, 1H), 7,93 (s, 1H) .

36.5 Una suspensién de 2,09 g (4,71 mmol) de 3-{1-[3-
(5-bromopirimidin-2-il)-bencil] -6-oxo-1, 6-dihidro-piridazin-3-
il}-benzonitrilo, 1,73 g (5,18 mmol) 1-(2-pirrolidin-1-il-
etil)-4-(4,4,5,5-tetrametil-[1,3,2]dioxaborolan-2-il) -1H-
pirazol (contenido del 87%) y 2,00 g (9,42 mmol) de trihidrato
de fosfato tripotédsico en 20 ml de 1,2-dimetoxietano se ca-
lienta bajo nitrdégeno hasta 85°C. Luego se afiaden 264 mg
(0,377 mmol) de cloruro de bis(trifenilfosfina)-paladio (II) y
79 pul (0,57 mmol) de trietilamina y se agita durante 18 horas
a 85°C. La mezcla de reaccidn se combina con 30 ml de dicloro-
metano y se filtra por succién sobre kieselguhr. El1 filtrado
se mezcla con 100 ml de agua, 20 ml de NaOH 2 N y 50 ml de di-
clorometano. La fase orgédnica se separa, se seca sobre sulfato

de sodio y se evapora. El residuo se cromatografia en una co-
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lumna de gel de silice con diclorometano/metanol: 3-[6-oxo—1-
(3-{5-[1-(2-pirrolidin-1-il-etil)-1H-pirazol-4-il]-pirimidin-
2-il}-bencil) -1, 6~-dihidro-piridazin-3-il] -benzonitrilo en for-
ma de cristales de color beige; EST 529;
'H-RMN (de-DMSO): & [ppm] = 1,68 (m, 4H), 2,49 (m, 2H), 2,88
(m, 2H), 3,32 (m, 2H), 4,28 (t, J = 6,8 Hz, 2H), 5,48 (s, 2H),
7,17 (d, J = 10 Hz, 1H), 7,52 (t, J = 7,3 Hz, 1H), 7,55 {(m,
1H), 7,73 (¢, J = 7,8 Hz, 1H), 7,94 (d, § = 8 Hz, 1H), 8,09
(s, 1H), 8,19 (d, J = 10 Hz, 1H), 8,26 (d, J = 8 Hz, 1H), 8,33
(dt, J, = 7,2 Hz, J, = 1. 8 Hz, 1H), 8,39 (t, J = 1,8Hz, 1 H),
8,43 (s, 1 H), 8,48 (bs, 1H), 9,14 (s, 2H).

Andlogamente, se obtienen los siguientes compuestos

Compues—| Nombre y/o estructura ESI
to N.° [M+H]*

“Al69" 6-(1-metil-1H-pirazol-4-il) -2~ (3~
{5-[1-(2-pirrolidin-1-il-etil) -1H-
pirazol-4-il]-pirimidin-2-il}-

bencil) -2H-piridazin-3-ona

508
N\
_—r\(/
A
{ I\
SN0 N/|
SN
'H-RMN (d¢-DMSO): & [ppm] = 1,68 (m, 4H), 2,50 (m, 2H),

2,88 (m, 2H), 3,31 (m, 2H), 3,88 (s, 3H), 4,28 (t, J = 6,8

Hz, 2H), 5,37 (s, 2H), 7,07 (4, J = 9,5 Hz, 1H), 7,50 (m,

2H), 7,83 (d, J = 9,5 Hz, 1H), 7,91 (s, 1H), 8,10 (s, 1H),

Xy



8,23 (s,

8,44 (s,

i1H), 8,32 (d, J = 7,3 Hz, 1H),

1H), 9,14 (s, 2H).

8,38

(bs,

1H),

\\A1’7 0 "

6-(3,5-difluoro-fenil) -2-(3-{5-
[1-(2-morfolin-4-il-etil) -1H-
pirazol-4-il]-pirimidin-2-il}-

bencil) -2H-piridazin-3-ona

F o

556

“A171”

6-(3,5-difluoro-fenil) -2~ (3-{5-
[1-(2-dimetilamino-etil)-1H-
pirazol-4-il)-pirimidin-2-il}-

bencil) -2H-piridazin-3-ona

F N\
O
N7
F N -«

514

“A172"

6-(3,5-difluoro-fenil) -2-(3-{5-
[1-(3-dimetilamino-propil) -1H-

pirazol-4-il]l-pirimidin-2-il}-

528

“A173"

bencil) -2H-piridazin-3-ona

6-(3,5-difluoro-fenil) -2~ (3~-{5-
[1-(2-pirrolidin-1-il-etil) -1H-
pirazol-4-il]-pirimidin-2-il}-

bencil)-2H-piridazin-3-ona

540




\\A174 "

3—[1—(3—{5—[1—(2—morfolin-4—il—
etil)-1H-pirazol-4-il]-pirimidin-
2-il}-bencil)-6-oxo-1,6-dihidro-

piridazin-3-il]-benzonitrilo

1\ e
=~ \N G 545
= ~/ - N,
\ N7\

'H-RMN (de-DMSO): & [ppm] = 2,43 (m, 4H), 2,75 (t, J =

6,5
Hz, 2H), 3,56 (m, 4H), 4,29 (t, J = 6,5 Hz, 2H), 5,47 (s,
2H), 7,17 (d, 0 = 10 Hz, 1H), 7,53 (m, 2H), 7,72 (t, J =
7,8 Hz, 1H), 7,93 (dt, J, = 7,7, J, = 1,3 Hz, 1H), 8,09 (s,
1H), 8,18 (d, J = 10 Hz, 1H), 8,26 (4, J = 8 Hz, 1H), 8,32
(d&t, J, = 7 Hz, J, = 1,5 Hz, 1H), 8,38 (t, J = 1,6 Hz, 1H),
8,42 (s, 1H), 8,47 (bs, 1H), 8,13 (s, 2H)
“A175" |trifluoroacetato de 2-(3-{5-[1-(2-
morfolin-4-il-etil)-1H-pirazol-4-
il] -pirimidin-2-il}-bencil)-6-
piridin-3-il-2H-piridazin-3-ona
521
N ”NN
SN
“Al76" trifluoroacetato de 6-(l1-metil-1H-
pirazol-4-il)-2-(3-{5-[1-(2- 524
morfolin-4-il-etil) -1H-pirazol-4-




il]-pirimidin-2-il}-bencil) -2H-

piridazin-3-ona

—N .
AN
A ﬁ/Q
W0 NP L
J 7O

“A177"

=
trifluoroacetato de 2-(3-{5-[1-(2-
morfolin-4-il-etil)-1H-pirazol-4-
il] -pirimidin-2-il}-bencil) -6-

piridin—4~il—2H—piridazin—3—ona

521

“A178"

clorhidrato de 6-(4-metansulfonil-
fenil)~-2-(3-{5-[1-(2-morfolin-4-il-
etil)~1H-pirazol-4-il] -pirimidin-2-

il}-bencil) -2H-piridazin-3-ona

598

\\Al '7 9 "

6-piridin-4-i1-2-(3-{5-[1-(2-
pirrolidin-1-il-etil)-1H-pirazol-4-
il] -pirimidin-2-il}-bencil) -2H-

piridazin-3-ona

505

'H-RMN (d¢-DMSO): ® [ppm] = 1,75 (b, 4H), 2,68 (b, 4H), 3,1
(b, 2H), 4,36 (b, 2H), 5,49 (s, 2H), 7,19 (4, J = 9,5 Hz,
1H), 7,54 (m, 2H), 7,91 (4, J = 6,5 Hz, 2H), 8,14 (bs,
1H), 8,18 (d, J =9,5 Hz, 1H), 8,33 (dt, J, = 6,5 Hz, J, =
1,8 Hz, 1H), 8,46 (m, 2H), 8,72 (d, J = 6,5 Hz, 2H), 9,15
(s, 2H)

“A180” |4-[6-ox0o-1-(3-{5-[1-(2-pirrolidin-1-

il-etil)-1H-pirazol-4-il] -pirimidin-

2-il}-bencil)-1,6-dihidro-piridazin-

529

{



3-il] -benzonitrilo

/
— NN
N= \ O —N
N—N
'H-RMN (ds-DMSO): & [ppm] = 1,68 (m, 4H), 2,51 (m, 4H),
2,90 (m, 2H), 4,28 (m, 2H), 5,47 (s, 2H), 7,17 (d, T = 9,5
Hz, 1H), 7,52 (m, 2H), 7,98 (d, J = 9 Hz, 2H), 8,10 (s,

1H), 8,12 (d, J = 9 Hz, 2H), 8,17 (d, J =9,5 Hz, 1H), 8,38

(dt, J, = 6,5 Hz, J, = 1,8 Hz, 1H), 8,44 (s, 1H), 8,45 (bs,

1H), 9,13 (s, 2H)

“A181"

2-(3-{5-[1-(2-morfolin-4-il-etil) -1H-
pirazol-4-il]l-pirimidin-2-il}-bencil) -6-

piridin-4-il-2H-piridazin-3-ona

521

“A182"

Br

421

“A183"

6-(4-metansulfonil-fenil)-2-(3-{5-[1-(2-
morfolin-4-il-etil)-1H-pirazol-4-il]-

pirimidin-2-il}-bencil)-2H-piridazin-3-ona

598

\\Al 84 n

6- (5-metil-oxazol-2-il)-2-(3-{5-[1- (2~
pirrolidin-1-il-etil)-1H-pirazol-4-il]-

pirimidin-2-il}-bencil)-2H-piridazin-3-ona

509




“A185"

6-(3-fluoro-fenil) -2-(3-{5-[1-(2-
pirrolidin-1-il-etil)-1H-pirazol-4-il]-

pirimidin-2-il}-bencil)-2H-piridazin-3-ona

522

“A186"

6- (1-propil-1H-pirazol-4-il)-2~-(3-{5-[1-
(2-pirrolidin-1-il-etil)-1H-pirazol-4-il]-

pirimidin-2-il}-bencil)-2H-piridazin-3-ona

536

“A187"

2-(3~{5-[1-(2-pirrolidin-1-il-etil) -1H-
pirazol-4-il] -pirimidin-2-il}-bencil)-6-

tiofen-3-il-2H-piridazin-3-ona

510
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Ejemplo 37

La preparacién del compuesto 3-(1-{3-[5-(3-dimetilamino-
propoxi)-pirimidin-2-il] -bencil}-6-oxo-1,6-dihidro-
piridazin-3-il)-benzonitrilo (“A189”) se 1lleva a cabo de

acuerdo con el siguiente esquema



K,CO, AcOH
MeOH

NH,OH x HCI Ac,0
\ — HO
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AN NF
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N+ O N 2 4
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O N !
; 0 5 N\;L
NaOMe | OH
MeOH
Y Y©\r
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H,S0, OH THF O/\/\N

DIBALH HO\/Q/
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\@/(\f\/@( AT8Y
PPh,/DIAD \J\O/\/\N

THF

37.1 A una suspensién mantenidad a 30 °C de 500 g (3,40
mol) de acido 3-ciano-benzoico en 8 1 de metanol se afiaden ba-
jo agitacidén €én porciones 1382 g (16,0 mol) de carbonato de
potasio. Luego se agregan a una temperatura interna de 40 -
45°C 695 g (10,0 mol) de cloruro de hidroxilamonio en pequefias
porciones. Luego se calienta la mezcla de reaccidén durante 15
horas hasta ebullicién. La mezcla de reaccidn se concentra al

vacio, el residuo se disuelve en agua y se acidifica con acido
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clorhidrico acuoso al 37%. El precipitado obtenido se filtra
por succidn, se lava con agua y se seca al vacio: &acido 3- (N-
hidroxicarbamimidoil)-benzoico en forma de cristales incolo-
ros; ESI 181.

37.2 Una mezcla de 614 g (3,41 mol) de &cido 3-(N-
hidroxicarbamimidoil) -benzoico, 756 ml (8,0 mol) de anhidriao
de acido acético y 2 1 de &cido acético se calienta durante 14
horas hasta una temperatura de 118°C. La mezcla de reaccidén se
enfria hasta 6°C y se filtra por succién. El residuo se extrae
en 2 1 de agua, se filtra por succién y se lava bien con agua.
El residuo se recristaliza en etanol/agua: &cido 3-(5-metil-
[1,2,4]oxadiazol-3-il)-benzoico en forma de cristales incolo-
ros; P. f. 225°C; EST 205.

37.3 Una suspensidén de 30,0 g (147 mmol) de &acido 3-(5-
metil-[1,2,4]oxadiazol-3-il)-benzoico en 150 ml de metanol se
mezcla con 7,83 ml (147 mmol) de &acido sulfdrico concentrado y
se calienta durante 18 horas hasta ebullicidén. La mezcla de
reaccidén se enfria en bafio de hielo, se mezcla con agua, se
filtra por succidn y se lava bien con agua: éster metilico del
dcido 3-(5-metil-[1,2,4]oxadiazol-3-il)-benzoico en forma de
cristales incoloros; ESI 219.

37.4 Una solucidén de 327 g (1,47 mol) de éster metilico
del acido 3-(5-metil-[1,2,4]oxadiazol-3-il)-benzoico en 3 1 de
metanol se mezcla con 150 ml de acido acético, 150 ml de agua
y 50 g de niquel Raney himedo y se hidrogena durante 18 horas
a temperatura ambiente y a presidén normal. El catalizador se
filtra y el filtrado se evapora. El residuo se extrae en éter
ter.-butilmetilico, se calienta hasta ebullicidén y se filtra

por succién. El1 residuo se seca al vacio: acetato de 3-
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metoxicarbonilbenzamidinio en forma de cristales incoloros;

ESI 179.
37.5 A una suspensién de 259 g (1,09 mol) de acetato de
3-metoxicarbonilbenzamidinio y 528 . g (1,08 mol) de di-

hexafluorofosfato de ({2-dimetilamino-1-[dimetilimmoniometil]-
vinilamino}-metilen)-dimetil-amonioc (preparado de acuerdo con
C. B. Dousson et al., Synthesis 2005, 1817) en 1 1 de metanol
se vierten gota a gota bajo agitacién 2,2 1 de una solucién
recién preparada 1,5 M de metanolato de sodio. Luego se ca-
lienta la mezcla de reaccidén en un lapso de 40 min hasta 60°C
Yy se mantiene durante 30 min a esta temperatura. A continua-
cién se enfria la mezcla de reaccién hasta temperatura ambien-
te, se diluye con 10 1 de diclorometano y se lava tres veces
con 5 1 de agua por vez. La fase organica se seca sobre sulfa-
to de sodio y se evapora. El residuo se recristaliza en aceta-
to de etilo: éster metilico del &cido 3-[5-(dimetilamino-
metilenamino)Qpirimidin—z—il]—benzoico en forma de cristales
de color beige; p. f. 140°C, ESI 285

37.6 Una suspensién de 103,5 g (364 mmol) de éster me-
tilico del &acido 3-[5-(dimetilamino-metilenamino)-pirimidin-2-
il] -benzoico en 1,3 1 de agua se mezcla con 160 ml (2,88 mol)
de &acido sulfirico concentrado y se calienta hasta ebullicién
durante 4 horas. La mezcla de reaccidén se enfria hasta tempe-
ratura ambiente, se diluye con agua y se filtra por succién.
El residuo se lava con agua y se seca al vacio: acido 3-(5-
hidroxipirimidin-2-il)-benzoico en forma de cristales amarro-
nados; ESI 217.

37.7 Una suspensidén de 88,0 g (366 mmol) de &acido 3-(5-

hidroxipirimidin-2-il)-benzoico en 1,4 1 de metanol se mezcla
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con 32,7 ml K445 mmol) de cloruro de tionilo y se calienta du-
rante 2 horas hasta 80°C. Luego se afiaden 20 ml (276 mmol) de
cloruro de tionilo y al cabo de 2 horas nuevamente se agregan
10 ml (138 mmol) de cloruro de tionilo. Después de cada adi-
cidén, se agita la mezcla de reaccidén durante 2 horas a 80°C.
La mezcla de reaccidén se concentra al vacio hasta un volumen
de aproximadamente 300 ml. El precipitado obtenido se filtra y
se seca al wvacio: éster metilico del acido 3-(5-
hidroxipirimidin-2-il)-benzoico en forma de cristales amarro-
nados; ESI 231.

37.8 Una solucidén mantenida bajo nitrdgeno de 6,1 g
(26,5 mmol) de éster metilico del &cido 3-(5-hidroxipirimidin-
2-il)-benzoico, 10,5 g (39,8 mmol) de trifenilfosfina y 4,76
ml (39,8 mmol) de 3-(dimetilamino)-l-propanol en 200 ml de THF
se enfria en bafio de hielo y se vierten lentamente gota a gota
bajo agitacién 8,21 ml (39,8 mmol) de diisopropilazodicarboxi-
lato. Después de agitar durante 2 horas a tempefatura ambien-
te, la mezcla de reaccidén se evapora al vacio. El residuo se
divide en diclorometano y solucidn acuosa saturada de hidrége-
no-sulfato de potasio. La fase acuosa se separa, se lleva has-
ta un valor pH de 12 con lejia de sosa acuosa saturada y se
extrae dos veces con diclorometand. La fase organica se seca
sobre sulfato de sodio y se evapora. El residuo se cromatogra-
fia en una columna de gel de silice con diclorometano/metanol
como eluyente: éster metilico del acido 3-([5-(3-dimetilamino-
propoxi)-pirimidin-2-il]-benzoico en forma de cristales inco-
loros; ESI 316.

37.9 A una solucidén mantenida bajo nitrdégeno de 12,6 g

(40,0 mmol) de éster metilico del &cido 3-[5-(3-dimetilamino-
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propoxi)-pirimidin-2-il]-benzoico en 200 ml de THF se vierten
gota a gota bajo agitacidén 200 ml de una solucién 1 M de
hidruro de diisobutilaluminio en THF. Después de agitar duran-
te 1 hora a temperatura ambiente, se vierten gota a gota 10 ml
de una solucidn acuosa saturada de sulfato de sodio. El preci-
pitado oEtenido se filtra por succidn y se lava con diclorome-
tano. El filtrado se seca sobre sulfato de sodio y se evapora.
El residuo se extrae en una mezcla de éter dietilico y éter de
petrdleo. El precipitado obtenido se filtra por succién, se

lava con éter de petrdleo y se seca al vacio: {3-[5-(3-

‘dimetilamino-propoxi)-pirimidin-2-il]-fenil}-metanol en forma

de cristales incoloros; p. f. 95 - 97°C; ESI 288.

37.10 Una solucién de 5,06 g (17,6 mmol) de {3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-il]-fenil}-metanol en 100
ml de THF se mezcla con 3,16 g (18,0 mmol) de 3-(6-oxo-1,6-
dihidro-piridazin-3-il)-benzonitrilo y 6,36 g (24,0 mmol) de
trifenilfosfina. La suspensién obtenida se enfria en bafio de
hielo y lentamente se vierten gota a gota 4,96 ml (24,0
mmol) de diisopropilazodicarboxilato. Después de agitar du-
rante 1 hora a temperatura ambiente, se afiaden éter ter.-
butilmetilico y acido clorhidrico acuoso 1 N. La fase acuosa
se separa y se lava tres veces con éter ter.-butilmetilico.
La fase acuosa se lleva a un valor pH de 14 con sosa alcali-
na 2 N y se extrae dos &eces con diclorometano. La fase or-
ganica se seca sobre sulfato de sodio y se evapora. El resi-
duo se cromatografia en una columna de gel de silice con di-
clorometano/metanol : 3-(1-{3-[5- (3-dimetilamino-propoxi) -
pirimidin-2-il] -bencil}-6-oxo-1,6-dihidro-piridazin-3-il) -

benzonitrilo en forma de cristales incoloros; p. £. 128°C;



10

ESI 467;

"H-RMN (ds-DMSO): § [ppm] = 1,89 (quinteto, J = 6,8 Hz, 2H),
2,15 (s, 6H), 2,37 (t, J = 7 Hz, 2H), 4,21 (t, J = 6,5 Hz,
2H), 5,44 (s, 2H), 7,16 (d, J = 10 Hz, 1H), 7,48 (m, 2H),
7,72 (¢, J = 7,8 Hz, 1H), 7,92 (dt, J, = 7,5 Hz, J, = 1,2 Hz,
1H), 8,17 (d, J = 10 Hz, 1H), 8,23 (m, 2H), 8,37 (t, J = 1,6
Hz, 1 H), 8,39 (bs, 1H), 8,63 (s, 2H).

Analogamente, se obtienen los siguientes compuestos

\\Al 14 n ' \\A24ll ’

Compues-| Nombre y/o estructura EST

to N.° [M+H] "

“Al90” trifluoroacetato de 2-{3-[5-(3-
dimetilamino-propoxi) -pirimidin-2-
ill-bencil}-6-(1-metil-1H-pirazol-

4-il) -2H-piridazin-3-ona
o N

/ j\
— 0
N \\WL\

\

446

“A191” |clorhidrato de 2-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-
460
il)-bencil}-6~(3-fluoro-fenil) -2H-

piridazin-3-ona

“A192” |clorhidrato de 2-{3-[5-(3-dimetil-
amino-propoxi)-pirimidin-2-il} -

449
bencil}-6-tiazol-2-il-2H-

piridazin-3-ona

“A193” |clorhidrato de 2-{3-[5-(3-dimetil- | 442




amino-propoxi)-pirimidin-2-il]-

bencil}-6-fenil-2H~-piridazin-3-ona

“A194"

clorhidrato de 4-(1-{3-[5-(3-dime-
tilamino-propoxi)-pirimidin-2-il]-
bencil}-6-oxo-1,6-dihidro-

piridazin-3-il)-benzonitrilo

467

“A195”

2-{3-[5-(3-dimetilamino-propoxi) -
pirimidin-2-il]-bencil}-6-p-tolil-

2H-piridazin-3-on

456

“A196"

trifluorocacetato de 2-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-
il]—bencil}—6—(2H—pirazol—3—il)—

2H-piridazin-3-ona

432

\\Al 9 7 "

clorhidrato de 6-(3,4-difluoro-
fenil)-2-{3-[5-(3-dimetilamino-
propoxi) -pirimidin-2-il]-bencil}-

2H-piridazin-3-ona

478

\\Al 9 8 "

clorhidrato de 2-{3-[5-(3-
dimetilamino-propoxi)~-pirimidin-2-
ill-bencil}-6- (4-metanesulfonil-

fenil) -2H-piridazin-3-ona

520

“A199”

clorhidrato de 2-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-
il]l-bencil}-6~-{4-(5-metil-
[1,2,4]oxadiazol-3-il)-fenil] -2H-

piridazin-3-ona

524

“A200"

trifluoroacetato de 2-{3-[5-(3-

dimetilamino-propoxi) -pirimidin-2-

443




il] -bencil}-6-piridin-4-il-2H-

piridazin-3-ona

\\A2 O 1 "

' trifluoroacetato de 6- (3~bromo-

fenil) -2-{3-[5-(3-dimetilamino-
propoxi)—pirimidin—z—ili—bencil}—

2H-piridazin-3-ona

521

\\A2 O 2 "

2-{3-[5-(3-dimetilamino-propoxi) -
pirimidin-2-il]-bencil}-6-(3,4,5-

trifluoro-fenil)-2H-piridazin-3-on

496

“A203"

trifluoroacetato de 6-(3,5-
dimetoxi-fenil)-2-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-

il] -bencil}-2H-piridazin-3-ona

502

“A204"

clorhidrato de 2-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-
il]-bencil}-6-(3-fluoro-4-metoxi-

fenil) -2H-piridazin-3-ona

490

“A205"

clorhidrato de 2-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-
il] -bencil}-6-(4-metoxi-fenil) -2H-

piridazin-3-ona

472

\\A2 06 "

clorhidrato de 2-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-
ill-bencil}-6-(3~trifluormetil-

fenil) -2H-piridazin-3-ona

510

“A207"

6-(3-cloro-fenil) -2-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-

il] -bencil}-2H-piridazin-3-ona

476




“A208” |2-{3-[5-(3-dimetilamino-propoxi) -

pirimidin-2-il] -bencil}-6-piridin- | 443

3-il-2H-piridazin-3-ona |
"A209” |2-{3-[5-(3-dimetilamino-propoxi) -

pirimidin-2-il]-bencil}-6-(1-

446
metil-1H-pirazol-4-il)-2H-
piridazin-3-ona

"A210” |6-(3-cloro-5-fluoro-fenil)-2-{3-
[5-(3-dimetilamino-propoxi) -
494

pirimidin-2-il]-bencil}-2H-

piridazin-3-ona

'H-RMN (d¢-DMSO): & [ppm] = 1,89 (quinteto,

2H), 2,16 (s, 6H), 2,38 (t, J = 7 Hz, 2H),

J = 6,7 Hz,

4,21 (t,

6,5 Hz, 2H), 5,44 (s, 2H), 7,14 (d, J = 10 Hz, 1H),

(m, 2H), 7,54 (dt, J, = 8,5 Hz, J, = 2 Hz, 1H), 7,77

J; = 10 Hz, J, = 1,7 Hz, 1H), 7,85 (t, J =

1,6 Hz,

8,15 (d, J = 10 Hz, 1H), 8,23 (m, 1H), 8,37 (bs,

8,62 (s, 2H)

Jd =
7,48
(at,
1H) ,

1H),

“A211"” | clorhidrato de 2-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-
il] -bencil}-6-(4-fluoro-3-metoxi-

fenil) -2H-piridazin-3-ona

490

“A212" trifluoroacetato de 6-(4-cloro-
fenil)-2-{3-[5-(3-dimetilamino-
propoxi)-pirimidin-2-il]}-bencil}-

2H-piridazin-3-ona

476

“A213” |trifluoroacetato de 2-{3-[5-(3-

dimetilamino-propoxi)-pirimidin-2-

460




ill-bencil}-6-(4-fluoro-fenil)-2H-

piridazin-3-ona

“A214"

trifluorcacetato de 2-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-
il] -bencil}-6-tiofen-2-il-2H-

piridazin-3-ona

448

“A215”

trifluorocacetato de N-[4-(1-{3-[5-
(3-dimetilamino-propoxi) -
pirimidin-2-il]-bencil}-6-oxo-1,6-
dihidro-piridazin-3-il)-fenil] -

acetamida
H

WN

0]

0\/\/N

K@*Aj

499

\\A2 1 6 "

trifluoroacetato de 6-(3,4-
dimetoxi-fenil)-2-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-

il] -bencil}-2H-piridazin-3-ona

502

“A217"

6-benzo[2,1,3]tiadiazol-5-i1-2-{3-
[5-(3-dimetilamino-propoxi) -
pirimidin-2-il]-bencil}-2H-

piridazin-3-ona

e

500

“A218”"

trifluoroacetato de 2-{3-[5-(3-

432




dimetilamino-propoxi)-pirimidin-2-
il] -bencil}-6-furan-3-il-2H-

piridazin-3-ona

\\Az 1 9 "

clorhidrato de 2-{3~[5-(3-
dimetilamino-propoxi)-pirimidin-2-
ill-bencil}-6-(5-metil-
[1,2,4]oxadiazol-3-11) -2H-

piridazin-3-ona

448

“A220"

4-(1-{3-[5-(1-metil-piperidin-4-
iloxi)-pirimidin-2-il]-bencil}-6-
oxo-1,6-dihidro-piridazin-3-il) -

benzonitrilo

479

“A221"

clorhidrato de 3-(1-{3-[5-(1-
metil-piperidin-4-iloxi) -
pirimidin-2-il] -bencil}-6-oxo-1, 6-
dihidro-piridazin-3-il) -

benzonitrilo

479

“A222"

3-(1-{3-[5-(2-morfolin-4-il-
etoxi)-pirimidin-2-il]-bencil}-6-
oxo-1,6-dihidro-piridazin-3-il) -

benzonitrilo

495

\\Az 2 3 n

2-{3-[5-(1-metil-piperidin-4-
iloxi)-pirimidin-2-il]l-bencil}-6-

piridin-4-il-2H-piridazin-3-on

455

“A224"

trifluoroacetato de 6-(4-
metansulfonil-fenil)-2-{3-[5-(1-
metil-piperidin-4-iloxi) -

pirimidin-2-il] -bencil}-2H-

532




£i

piridazin-3-ona

“A225"

trifluoroacetato de éster metilico
del dcido 5-(1-{3-[5-(1-metil-
piperidin-4-iloxi)-pirimidin-2-

il]l -bencil}-6-oxo-1,6-dihidro-

piridazin-3-il)-tiofen-2-

carboxilico

0 S X

518

\\A2 2 6 n

2-{3-[5~(1-metil-piperidin-4-
iloxi)-pirimidin-2-il]-bencil}-6-

(1-metil-1H-pirazol-4-il) -2H-

piridazin-3-ona

458

'H-RMN

(d-DMSO) : & [ppm] = 1,70 (m, 2H), 2,00

2,22 (s, 3H), 2,24 (m, 2H), 2,66 (m, 2H), 3,88

4,62 (m, 1H), 5,34 (s, 2H), 7,06 (d, J =

(m,

(s,

9,5 Hz,

7,44 (dt, 3, = 7,3 Hz, J, = 1,5 Hz, 1H), 7,48 (t,

Hz, 1H), 7,81 (d, J = 9,5 Hz, 1H), 7,90 (s,

1H),

2H), 8,25 (s, 1H), 8,28 (bs, 1H), 8,65 (s, 2H)

J =

8,22

2H) ,
3H),
1H),
7,5

(m,

“A227"

trifluoroacetato de 2-{3-[5-(3-
dimetilamino-propoxi) -pirimidin-2-
il] -bencil}-6- (5-o0xo-4,5-dihidro-

[1,2,4]oxadiazol-3-1l) -2H-

piridazin-3-ona

450

W
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“A228"” | trifluoroacetato de 2-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-
il] -bencil}-6-piperazin-1-il-2H-

piridazin-3-ona

'S
kgﬁ

N
[la preparacién transcurre a tra-

O N
NN 450

vés de un compuesto protegido por

Boc y posterior separacién del

grupo Boc]

Ejemplo 38

La preparacidén de los compuestos
6-(1-metil-1H-pirazol-4-il)-2-{3~[5-(2-morfolin-4-il-etoxi) -
pirimidin-2-il]-bencil}-2H-piridazin-3-ona (“A229"),
2-[3-(5-bromo-pirimidin-2-il) -bencil] -6-(1-metil-1H-pirazol-
4-il)-2H-piridazin-3-ona (“A230") y
2-[3-(5-hidroxi-pirimidin-2-il)-bencil] -6-(1-metil-1H-
pirazol-4-il) -2H-piridazin-3-ona (“A231")

se lleva a cabo de acuerdo con el siguiente esquema



E@/Cf ‘/@g cseo, Y(Y;O@\LI
FX WFQQU

PdCl,(PPh,)
KOAC DMF

B’O

o)
\/QrN
|j\ "A231"
> 0oH

N

perborato de sodio
—_————— ~—~N

THF
Wasser

O/\/N\/I \/Q/
/N
—_— ——N ~ \J\ O ||A229n

PPh,/DIAD
THF

38.1 Una suspensién de 7,68 g (43,6 mmol) de 6-(1-
metil-1H-pirazol-4-il)-2H-piridazin-3-ona en 90 ml de DMF se
mezcla con 12,4 g (43,6 mmol) de 5-bromo-2-(3-clorometil-

5 fenil)-pirimidina y 14,2 g (43,6 mmol) de carbonato de cesio y
se agita durante 24 horas a temperatura ambiente. La mezcla de
reaccidén se vierte en 400 ml de agua. El precipitado obtenido
se filtra por succidn, se lava con agua y se seca al vacio; 2-
[3-(5-bromopirimidin-2-il) -bencil] -6-(1-metil-1H-pirazol-4-

10 il)-2H-piridazin-3-ona en forma de cristales de color marrdn
amarillento; p. f£. 184°C; ESI 423, 425.

38.2 Una suspensidén de 14,0 g (33,0 mmol) de 2-[3-(5-
bromopirimidin-2-il)-bencil] -6~ (1-metil-1H-pirazol-4-il) -2H-
piridazin-3-ona en 65 ml de DMF se mezcla con 10,9 g (42,9 g)

15 de bis(pinacolato)dibo y 9,72 g (99,0 mmol) de acetato de po-

tasio y se calienta bajo nitrdégeno hasta 70°C. Tras agitar du-
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rante 15 minutos a esta temperatura, se afiaden 695 mg (0,99
mmol) de cloruro de bis(trifenilfosfina)-paladio (II) y 1la
mezcla de reaccidén se agita durante 18 horas a 70°C bajo ni-
trégeno. Se deja enfriar la mezcla de reaccién hasta tempera-
tura ambiente, se afiaden agua y diclorometano, se filtra sobre
kieselguhr y se separa la fase organica. La fase organica se
seca sobre sulfato de sodio, se evapora y el residuo se re-
cristaliza en 2-propanol: 6-(l-metil-1H-pirazol-4-il)-2-{3-[5-
(4,4,5,5-tetrametil-[1,3,2]dioxaborolan-2-il) -pirimidin-2-il] -
bencil}-2H-piridazin-3-ona en forma de cristales grises; p. f.
204°C;

'H-RMN (d¢-DMSO): & [ppm] = 1,34 (s, 12H), 3,87 (s, 3H), 5,35
(s, 2H), 7,05 (d, J = 9,6 Hz, 1H), 7,52 (m, 2H), 7,80 (d, J =
9,6 Hz, 1H), 7,89 (s, 1H), 8,21 (s, 1H), 8,35 (m, 1H), 8,45
(bs, 1H), 9,01 (s, 2H).

38.3 A una suspensidén de 13,4 g (28,4 mmol) de 6-(1-
metil~1H—pirazol—4—il)—2—{3—[5—(4,4,5,5—tetrametil—
[1,3,2]dioxaborolan-2-il) -pirimidin-2-il] -bencil}-2H-
piridazin-3-ona en 55 ml de THF y 55 ml de agua se vierten ba-
jo enfriamiento con hielo en porciones 8,50 g (85,1 mmol) de
perborato de sodio y se agita durante 2 horas a temperatura
ambiente. La mezcla de reaccidédn se filtra por succidén sobre
kieselguhr. El' filtrado se concentra al vacio hasta aproxima-
damente la mitad del volumen original y se lleva a un valor pH
de 1 con &cido clorhidrico 2 N. El precipitado obtenido se
filtra por succidén, se lava con agua y se seca al vacio: 2-[3-
(5-hidroxi-pirimidin-2-il)-bencil] -6-(1l-metil-1H-pirazol-4-

il) -2H-piridazin-3-ona en forma de cristales de color ligera-

mente beige; p. f£. 239°C; ESI 361.
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38.4 A una suspensidén de 360 mg (1,00 mmol) de 2-[3-
(5-hidroxi-pirimidin-2-il)-bencil] -6~ (1-metil-1H-pirazol-4-
il)-2H-piridazin-3-ona en 2 ml de THF se vierten sucesiva-
mente 394 mg (1,50 mmol) de trifenilfosfina y 242 ul (2,00
mmol) de 4-(2-hidroxietil)morfolina. Luego s evierten lenta-
mente, gota a gota, bajo enfriamiento con hielo 294 ul (1,50
mmol) de diisopropilazodicarboxilato. La solucién obtenida
se agita durante 18 horas a temperatura ambiente. La mezcla
de reaccidén se evapora al vacio y el residuo oleoso se di-
suelve en 2-propanol. El sbélido obtenido después de algin
tiempo se filtra por succidén, se lava con 2-propanol y éter
ter.-butilmetilico y se seca al vacio: 6-(l-metil-1H-
pirazol-4-il)-2-{3-[5-(2-morfolin-4-il-etoxi)-pirimidin-2-
il] -bencil}-2H-piridazin-3-ona (“A229”) en forma de crista-
les incoloros; p. £. 134°C; ESI 474;

'H-RMN (d¢-DMSO) : & [ppm] = 2,48 (m, 4H), 2,73 (t, J = 5,5

Hz, 2H), 3,57 (m, 4H), 3,87 (s, 3H), 4,30 (t, J = 5,5 Hgz,

2H), 5,33 (s, 2H), 7,05 (4, J = 9,5 Hz, 1H), 7,43 (dt, J,
7,3 Hz, J, = 1,5 Hz, 1H), 7,47 (t, J = 7,5 Hz, 1H), 7,80 (4,
J = 9,5 Hz, 1H), 7,89 (s, 1H), 8,21 (s, 1H), 8,22 (dt, J; =
7,5 Hz, J, = 1,5 Hz, 1H), 8,28 (bs, 1H), 8,64 (s, 2H).

Por formacidén de sal, se obtiene a partir de “A229”" el

p-toluensulfonato y el fosfato.

Analogamente, se obtienen los siguientes compuestos
Compues- | Nombre y/o estructura ESI
to N.° [M+H]"

(*A232”) | clorhidrato de 6-(l-metil-1H-pirazol-
474

4-il)-2-{3-[5-(2-morfolin-4-il-etoxi) -




pirimidin-2-il]-bencil}-2H-piridazin-

3-ona (von “A229”")

(“A233") | clorhidrato de 2-{3-[5-(1-metil-
piperidin-4-ilmetoxi)-pirimidin-2-il] -
bencil}-6-(l-metil-1H-pirazol-4-il) - e
2H-piridazin-3-ona (de “A237")

(*A234”) | trifluorocacetato de 2-{3-[5-(1-metil-
piperidin-4-ilmetoxi)-pirimidin-2-il]-
bencil}-6-(1l-metil-1H-pirazol-4-il) - 4
2H-piridazin-3-ona (de “A237")

“A235" 6-(3-fluoro-fenil)-2-{3-[5- (2~
morfolin-4-il-etoxi)-pirimidin-2-il] - 488
bencil }-2H-piridazin-3-on

“A236" diclorhidrato de 6-(1l-metil-1H-
pirazol-4-il)-2-{3-[5-(2-morfolin-4-

474
il-etoxi)-pirimidin-2-il]-bencil}-2H-
piridazin-3-ona (de “A229")

“A237” 2-{3-[5-(1-metil-piperidin-4-
ilmetoxi)-pirimidin-2-il]-bencil}-6-
(1-metil-1H-pirazol-4-il)-2H- e
piridazin-3-ona

“A238" formiato de 2-{3-[5-(1-metil-
piperidin-4-iloxi) -pirimidin-2-il] -
bencil}-6-(1-metil-1H-pirazol-4-il)- 4o8
2H-piridazin-3-ona

“A239" 2-[3-(5-metoxi-pirimidin-2-il) -
bencil] -6-(1-metil-1H-pirazol-4-il) - 375

2H-piridazin-3-ona

7,



“A240"

2-{3-[5- (3-metoxi-propoxi) -pirimidin-
2-il]l-bencil}-6-(1-metil-1H-pirazol-4-

il) -2H-piridazin-3-ona

433

“A241”

2-{3-[5-(2-metoxi-etoxi)-pirimidin-2~
il]-bencil}-6-(1-metil-1H-pirazol-4-

il) -2H-piridazin-3-ona

419

“A242"

2-{3-[5-(2-morfolin-4-il-etoxi) -
pirimidin-2-il]-bencil}-6-(1~-propil-

1H-pirazol-4-il)-2H-piridazin-3-ona

502

“A243"

2-(3-{5-[2~(4-metil-piperazin-1-il) -
etoxi] -pirimidin-2-il}-bencil)-6-(1-
metil-1H-pirazol-4-il)-2H-piridazin-3-

ona

487

\\A2 4 4 [

2-(3-{5-[2-(4-metil-3-oxo-piperazin-1-
il) -etoxi] -pirimidin-2-il}-bencil) -6~
(1-metil-1H-pirazol-4-il) -2H-

piridazin-3-ona

A0 o
\N/N l\Nj\ ’/U\N/
N7 N~ O/A\V/N\V/J

501

“A245"

trifluoroacetato de 6-(l-metil-1H-
pirazol-4-il)-2-{3-[5-(3-morfolin-4-
il-propoxi)-pirimidin-2-il] -bencil}-

2H-piridazin-3-ona

488

“A246"

trifluoroacetato de 6-(1-metil-1H-
pirazol-4-il)-2-{3-[5-(2-morfolin-4-
il-propoxi) -pirimidin-2-il]-bencil}-

2H-piridazin-3-ona

488

\



/ \O/Q(
X, N N
-~ 7 " ) 2

“A247"

trifluoroacetato de 2-{3-[5-(1-metil-
2-morfolin-4-il-etoxi)-pirimidin-2-
il] -bencil}-6-(1-metil-1H-pirazol-4-

il) -2H-piridazin-3-ona

ﬁﬁ&gaﬁ

488

“A248"

2-{3-[5-(2-dimetilamino-etoxi) -
pirimidin-2-il]-bencil}-6-(1-metil-1H-

pirazol-4-il)-2H-piridazin-3-ona

432

\\A3 O 5 ”

Y O
T
\N/ N._= o

445

“A306"

2-{3-[5-(1~aza-biciclol[2,2,2]oct-3-
iloxi)-pirimidin-2-ill-bencil}-6-(1-
metil-1H-pirazol-4-il)-2H-piridazin-3-

ona

470

\\A3 0 7"

trifluoroacetato

514

“A310”

= O
N~ o/\/\N
@

trifluorocacetato

509

\!
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507
N~ o N
|
trifluoroacetato
(0]
\\A3 14 n N /
X
AN x N N
" l\:j\
N
20
<§? 505
trifluoroacetato
Ejemplo 39

Preparacidén alternativa de “A229”

O
NS —
NS N,NJ@\'(N\ ol @
N= N OH+ cI R

Cs,CO, | DMF
= \n/
X, ,-N N
N

"A229"

Una suspensién de 360 mg (1,00 mmol) de 2-[3-(5-hidroxi-
pirimidin-2-il)-bencil] -6-(1-metil-1H-pirazol-4-il)-2H-
piridazin-3-ona, 195 mg (1,05 mmol) de cloruro de N-(2-
cloroetil)-morfolinio y 521 mg (1,60 mmol) de carbonato de
cesio en 2 ml de DMF se calienta bajo agitacidén hasta 80°C y
se agita a esta temperatura durante 6 horas. Se deja enfriar
la mezcla de reaccidn y se afiaden 50 ml de agua. El precipi-
tado obtenido se filtra por succidén, se lava con agua y se
seca al vacio: 6- (1-metil-1H-pirazol-4-il) -2-{3-[5-(2-

morfolin-4-il-etoxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-



ona en forma de cristales incoloros.

Analogamente, se obtienen los siguientes

compuestos

Compues-—

to N.-°

Nombre y/o estructura

ESI
[M+H]*

“A249"

2-{3-[5-(2-metil-3-morfolin-4-il-
propoxi)-pirimidin-2-il]-bencil}-6-(1-
metil-1H-pirazol-4-il)-2H-piridazin-3-

ona
X N N

“ oy

o)

502

“A250"

6-(1-metil-1H-pirazol-4-il)-2-{3-[5-(2-
pirrolidin-1-il-etoxi)-pirimidin-2-il]-

bencil }-2H-piridazin-3-ona

458

\\A2 5 1 ”

2-[3-(5-etoxi-pirimidin-2-il)-bencil] -
6-(1l-metil-1H-pirazol-4-il) -2H-

piridazin-3-ona

389

“A252”

6-(l-metil-1H-pirazol-4-il) -2-{3-[5-(2-
morfolin-4-il-2-oxo-etoxi) -pirimidin-2-

il] ~bencil}-2H-piridazin-3-ona .

vy

A \N’N, Nx r/A\O

NN" N|\:;l\o/’\“/N\./l
O

488

“A253"

6-(3-cloro-fenil)-2-{3-[5-(2-morfolin-
4-il-etoxi)-pirimidin-2-il]-bencil}-2H-

piridazin-3-ona

504




N=
\\A254” \——'N/
| AN
No 0]
S _
N O
\ N
ZWA2GE7 O——'\, =
N _ | N
N0 Néi]/o\//\N/\j
K@)\\N ) K/O
“A256" \o N
—-—\—-—N/
l X
N o)
NS
N
0
“A304” =
—N \N/N NS
N O/\ﬂ/ 2
6]
Ejemplo 40

La preparacién del

compuesto

3-(1-{3-[5-(1-metil-

piperidin-4-ilmetoxi)-pirimidin-2-il]-bencil}-6-oxo-1, 6~

dihidro-piridazin-3-il)-benzonitrilo

(“*A257") se lleva a ca-

bo de acuerdo con el siguiente esquema
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PPhyDIAD _q

HO
N O g
/O\Hij\lrﬁ*“ Y THF 0 N
O 7T\
o) N~ oH WZ— N __?

Ob
DIBAH HOV@\(N\ N
— oY =0

THF

PPh,/DIAD | N
THF /\O‘l
||A257" ~

40.1 A una suspensién de 13,0 g (56,5 mmol) de éster
metilico del &cido 3-(5-hidroxi-pirimidin-2-il)-benzoico vy
13,4 g (62,1 mmol) de N-Boc-piperidinmetanol en 115 ml de THF
se vierten 17,7 g (67,8 mmol) de trifenilfosfina y se enfria
hasta 5°C. A esta suspensién mantenida a esta temperatura se
vierten gota a gota bajo agitacién en un lapso de 45 minutos
13,3 ml (67,8 mmol) de diisopropilazodicarboxilato. La mezcla
de reaccidén se agita durante 1 hora a temperatura ambiente.
Luego se afladen otros 22,2 g (84,7 mmol) de trifenilfosfina y
16,6 ml (84,7 mmol) de diisopropilazodicarboxilato. La mezcla
de reaccidén se agita durante 18 horas a temperatura ambiente y
se concentra al vacio. El sbélido obtenido se filtra por suc-
cién, se lava con éter dietilico y se cromatografia en una co-
lumna de gel de silice con diclorometano/metanol coﬁo eluyen-
te: éster ter-butilico del acido 4-[2-(3-metoxicarbonil-
fenil)-pirimidin-5-iloximetil] -piperidin-l-carboxilico en for-
ma de cristales de color limdén; p. £. 166°C; ESI 428.

40.2 A una suspensién de 1,71 g (3,99 mmol) de éster
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ter-butilico del acido 4-[2-(3-metoxicarbonil-fenil) -
pirimidin-5-iloximetil] -piperidin-l-carboxilico en 20 ml de
THF se vierten gota a gota bajo nitrégeno 25 ml (25 mmol) de
una solucidén 1 M de hidruro de diisobutilaluminio en THF. La
mezcla de reaccidén se agita durante 1 hora a temperatura am-
biente y se mezcla con 1 ml de una solucién saturada de sulfa-
ﬁo de sodio. El precipitado obtenido se filtra por succién y
se lava con THF y 2-propanol caliente. El filtrado se evapora
Yy se recristaliza en éter ter.-butilmetilico: {3-[5-(1-metil-
piperidin-4-ilmetoxi)-pirimidin-2-il]-fenil}-metanol en forma
de cristales de color beige; p. f£. 175°C; ESI 314.

40.3 A una solucidén de 313 mg (1,00 mmol) de {3-[5-
(1-metil-piperidin-4-ilmetoxi)-pirimidin-2-il]-fenil}-
metanol en 2 ml de THF se vierten sucesivamente 264 mg (1,30
mmol) de 3-(6-oxo-1,6-dihidro-piridazin-3-il)-benzonitrilo y
397 mg (1,5 mmol) de trifenilfosfina. La mezcla de reaccidn
se enfria en bafio de hielo y bajo agitacidén se vierten gota
a gota 294 ul (1,5 mmol) de diisopropilazodicarboxilato. La
mezcla de reaccidén se agita durante 18 horas a temperatura
ambiente y se evapora. El residuo se cromatografia en una
columna de gel de silice con diclorometano / metanol. Las
fracciones que contienen el producto se combinan, se evapo-
ran, el residuo se digiere con éter ter.-butilmetilico, se
filtra por succién y se seca al vacio: 3-(1-{3-[5-(1l-metil-
piperidin-4-ilmetoxi)-pirimidin-2-il]-bencil}-6-oxo-1,6-
dihidro—piridazin—B—il)—benzonitrilov en forma de cristales
incoloros; p. f. 177°C; ESI 493; 'H-RMN (ds-DMSO): & I[ppm] =
1,33 (m, 2H), 1,75 (m, 3H), 1,89 (m, 2H), 2,17 (s, 3H), 2,80

(m, 2H), 4,05 (d, J = 6,1 Hz, 2H), 5,45 (s, 2H), 7,16 (4, J



= 10 Hz, 1H), 7,49 (m, 2H), 7,73 (t, J = 7,8 Hz, 1H), 7,93
(d, 9 = 7,8 Hz, 1H), 8,17 (d, J = 10 Hz, 1H), 8,24 (m, 2H),
8,38 (m, 2H), 8,64 (s, 2H).
Por formacidén de sal, se obtienen a partir de “A257" el
5 hemisulfato, citrato, tartrato, sulfato, succinato y clor-
hidrato.

Ejemplo 41

La preparacidén de los compuestos
2-[3~-(5-bromo-piridin-2-il) -bencil] -6-(3,5-difluoro-fenil) -
10 2H-piridazin-3-ona (“A258") y
6-(3,5-difluoro-fenil)-2-{3-[5-(1-piperidin-4-il-1H-pirazol-
4-il) -piridin-2-il]-bencil }-2H-piridazin-3-ona (“A259")
se lleva a cabo de acuerdo con el siguiente esquema
= iili:j\ Br
N PdChL(PPhs),
F N'N B"O 7 Il\]
O\é RN KPO,
F I
F Br DME N

"A258"

=

j% O -~ N

O7 7~z Nd%i:jwa4 \ o /'I
= 0O F N-N 2

Br

PACL(PPh,), K,PO, DME

HCl/dioxano N

—_—

"A259"

15 41.1 Una suspensién de 695 mg (1,64 mmol) de 6-(3,5-

difluorofenil)-2-[3-(4,4,5,5-tetrametil-[1,3,2]dioxaborolan-2-
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il)—bencil]—2H—piridazin—3—pna (para la preparacidén, ver el
Ejemplo 11), 427 mg (1,80 mmol) de 2,5-dibrompiridina y 695 mg
(3,28 mmol) de trihidrato de fosfato tripotasico en 10 ml de
1,2-dimetoxietano bajo nitrdgeno se calienta hasta 80°C. Luego
se afiaden 92 mg (0,13 mmol) de cloruro  de
bis(trifenilfosfina)-paladio (II) y la mezcla de reaccidén se
agita durante 18 horas a 80°C. Se deja enfriar la mezcla de
reaccidén y se afiade agua. El precipitado obtenido se filtra

por succidn, se lava con agua y se seca: 2-[3-(5-bromopiridin-

2-il) -bencil]-6-(3,5-difluoro-fenil)~2H-piridazin-3-ona en
forma de cristales amarillentos; ESI 453, 455,
41.2 Una suspensién de 333 mg (0,732 mmol) de 2-([3-(5-

bromopiridin-2-il) -bencil]l-6-(3,5-difluoro-fenil) -2H-
piridazin-3-ona, 304 mg (0,805 mmol) de éster ter-butilico del
acido 4-[4-(4,4,5,5-tetrametil-[1,3,2]dioxaborolan-2-il) -
pirazol-1-il]} -piperidin-1-carboxilico y 311 mg (1,46 mmol) de
trihidrato de fosfato tripotédsico en 2 ml de 1,2-dimetoxietano
se calienta bajo nitrdégeno hasta 80°C. Se afiaden 43 mg (0,06
mmol) de cloruro de bis(trifenilfosfina)-paladio (II) y 1la
mezcla de reaccidn se agita durante 2 horas a 80°C. Se deja
enfriar la mezcla de reaccidén y se afiade agua. El precipitado
obtenido se filtra por succidén y se lava con agua. El residuo
se recristaliza en 2-propanol: éster ter-butilico del acido 4-
[4-(6-{3-[3-(3,5-difluorofenil) -6-oxo-6H-piridazin-1-ilmetil] -
fenil}-piridin-3-il)-pirazol-1-ill-piperidin-l1-carboxilico en
forma de cristales grises; ESI 625.

41.3 347 mg (0,556 mmol) de éster ter-butilico del
dcido 4-[4-(6-{3-[3-(3,5-difluorofenil)-6-oxo-6H-piridazin-

1-ilmetil] -fenil}-piridin-3-il) -pirazol-1-il]-piperidin-1-
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carboxilico se mezclan con 5 ml de HClL 4 N en dioxano. E1
precipitado obtenido se filtra y se disuelve en una mezcla
de sosa alcalina 2 N y diclorometano. La fase organica se
separa, se seca sobre sulfato de sodio y se evapora. El re-
siduo se recristaliza en 2-propanol: 6-(3,5-difluorofenil)-
2-{3-[5-(1-piperidin-4-il-1H-pirazol-4-il) -piridin-2-il] -

bencil }-2H-piridazin-3-ona en forma de cristales de color
amarillo claro; ESI 525;
"H-RMN (de-DMSO) : & [ppm] = 1,82 (m, 2H), 2,00 (m, 2H), 2,07
(bs, 1H), 2,61 (m, 2H), 3,06 (m, 2H), 4,22 (m, 1H), 5,45 (s,
2H), 7,15 (d, J = 9,5 HIZ, iH), 7,35 (m, 1H), 7,42 (d, J =
7,5 Hz, 1H), 7,48 (t, J = 7,8 Hz, 1H), 7,67 (m, 2H), 7,93
(d, J = 8 Hz, 1H), 8,02 (m, 2H), 8,06 (d, J = 8 Hz, 1H),
8,15 (d, J = 9,5 Hz, 1H), 8,19 (bs, 1H), 8,39 (s, 1H), 8,93

(bs, 1H).

Ejemplo 42

| La preparacidén de los compuestos
3—(1—{3—[5—(3—dimetilamino—propoxi)—pirimidin—z—il]—bencil}—
6-0x0-1,6~-dihidro-piridazin-3-il) -benzamida (“A260”) vy de
“A261" |

se lleva a cabo de acuerdo con el siguiente esquema

/?3



= (0]
NC .
= O/\/\N/
N N
H,N N S
2 Nl\J\ "A260"
= o/\/\N/

" A261 n

Ejemplo 43

La preparacidn de los compuestos
3-{1-[3- (5-bromo-pirimidin-2-il) -bencil] -6-oxo-1, 6-dihidro-
5 piridazin-3-il}-benzonitrilo (“A262"),
3-{1-[3-(5~hidroxi-pirimidin-2-il)-bencil] -6-oxo-1, 6—
dihidro-piridazin-3-il}-benzonitrilo (“A263"),
3-(6-oxo-1-{3-[5- (piperidin-4-ilmetoxi)-pirimidin-2-1il1] -
bencil}-1,6-dihidro-piridazin-3-il)-benzonitrilo (“A264"),

10 éster ter-butilico del a&acido 4-(2-{3-[3-(3-ciano-fenil)-6-
oxo-6H-piridazin-1-ilmetil] -fenil}-pirimidin-5-iloximetil) -
piperidin-l-carboxilico (“A265") y
la sintesis alternativa de “A257”

se lleva a cabo de acuerdo con el siguiente esquema
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NG
co,
SN =% % "A262"
\ 0
Br  NMP .

l B B N
NQ
PdCI,(PPh,), J\B By

KOAC DMF o

perborato de sodio =
THF N N\VJ[::LW/
agua \J\ L[} A263n
N_‘/( J< NC \/@\(
\j\ n A265“

PPh,/DIAD o

THF \f

HCl/dioxano o \(-
PR )
NC % ,N\/©\‘/N HCOCH
N S
Y1 -

43.1 Una suspensién de 4,15 g (20 mmol) de 3-(6-oxo-
1,6-dihidro-piridazin-3-il) -benzonitrilo en 40 ml de 1l-metil-
2-pirrolidona se mezcla con 6,00 g (21 mmol) de 5-bromo-2-(3-
clorometil-fenil)-pirimidina y 2,76 g (341 mmol) de carbonato
de potasio y se agita durante 18 horas a 80°C. La mezcla de
reaccidn se vierte en 200 ml de agua. El precipitado obtenido
se filtra por succidn, se lava con agua y se seca al vacio: 3-
{1-[3-(5-bromopirimidin-2~il)-bencil] -6-oxo-1, 6-dihidro-

piridazin-3-il}-benzonitrilo (“A262"”) en forma de cristales de

-
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color beige, ESI 444, 446.

43.2 Una solucién de 18,0 g (41,0 mmol) de 3-{1-[3-(5-
bromopirimidin-2-il)-bencil] -6-oxo-1,6-dihidro-piridazin-3-
il}-benzonitrilo en 85 ml de DMF se mezcla con 11,8 g (47
mmol) de bis(pinacolato)dibo y 11,9 g (122 mmol) de acetato de
potasio y se calienta bajo nitrégeno hasta 80°C. Después de
agitar durante 15 minutos a esta temperatura, se afiaden 273 mg
(1,22 mmol) de acetato de paladio (II) y la mezcla de reaccién
se agita durante 2 horas a 80°C bajo nitrégeno. Se deja en-
friar la mezcla de reaccidén hasta temperatura ambiente, se
afiaden agua y diclorometano, se filtra sobre kieselguhr y se
separa la fase orgéanica. La fase orgdnica se seca sobre sulfa-
to de sodio Yy se evapora: 3-(6-ox0-1-{3~[5-(4,4,5,5-
tetrametil—[1,3,2]dioxaborolan—2—il)—pirimidin—2—i1]—bencil}—
1,6-dihidro-piridazin-3-il)-benzonitrilo en forma de un sélido
gris, que se emplea sin ulterior purificacién en la siguiente
reaccién.

43.3 A una suspensién de 5,33 g (10,92 mmol) de 3-(6-
oxo-1-{3-[5-(4,4,5,5-tetrametil~[1,3, 2} dioxaborolan-2-il) -
pirimidin-2-il]-bencil}-1,6-dihidro-piridazin-3-il) -
benzonitrilo en 35 ml de THF y 35 ml de agua se vierten bajo
enfriamiento con hielo en porciones 4,93 g (49,4 mmol) de per-
borato de sodio y se agita durante 2 horas a temperatura am-
biente. La mezcla de reaccidén se combina con 300 ml de diclo-
rometano y 100 ml de solucidn saturada de cloruro de amonio.
La fase orgédnica se separa, se seca sobre sulfato de sodio y
se evapora. El residuo se recristaliza en metanol: 3-{1-[3-(5-
hidroxi-pirimidin-2-il)-bencil]-6-oxo-1,6-dihidro-piridazin-3-

il}-benzonitrilo (“A263”) en forma de sb6lido amarronado; p. f.

7
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248°C; ESI 382.
43.4 A una suspensién de 25 g (65,6 mmol) de 3-{1-[3-
(5-hidroxi-pirimidin-2-il)-bencil] -6-oxo-1, 6-dihidro-

piridazin-3-il}-benzonitrilo en 250 ml de THF se afiaden suce-

-sivamente 15,6 g (68,8 mmol) de N-Boc-4-piperidin-metanol y

19,1 g (72,1 mmol) de trifenilfosfina. Luego se vierten bajo
enfriamienté con hielo lentamente y gota a gota 14,9 ml (72,1
mmol) de diisopropilazodicarboxilato. La solucién obtenida se
agita durante otras 2 horas a temperatura ambiente. La mezcla
de reaccidén se combina con 750 ml de 2-propanol y 13,1 ml de
una solucién 0,5 M de hidrdéxido de potasio en etanol. El pre-
cipitado obtenido se filtra por succidén, se lava con éter di-
etilico y se seca al vacio: éster ter-butilico del &acido 4-(2-
{3-[3-(3-ciano-fenil) -6-oxo-6H-piridazin-1-ilmetil] -fenil}-
pirimidin-5-iloximetil)-piperidin-1-carboxilico (“A265") en
forma de cristales incoloros; p. £. 178°C; ESI 579.

43.5 Una solucién de 1,22 g (2,10 mmol) de éster ter-
butilico del acido 4-(2-{3-[3-(3-ciano-fenil) -6-oxo-6H-
piridazin-1-ilmetil]-fenil}-pirimidin-5-iloximetil) -piperidin-
l-carboxilico en 12 ml de una solucién 4 N de cloruro de
hidrégeno en dioxano se agita durante 16 h a temperatura am-
biente, formandose un precipitado insoluble. La solucidén so-
brenadante se decanta. El residuo se mezcla con diclorometano
y una solucién saturada de hidrdgeno-carbonato de sodio. La
fase organica se separa, se seca sobre sulfato de sodio y se
evapora al vacio. El1 residuo se cromatografia en una columna
de gel de silice con diclorometano/metanol: 3-(6-oxo-1-{3-[5-
(piperidin-4-ilmetoxi)-pirimidin-2-il]-bencil}-1,6-dihidro-

piridazin-3-il)-benzonitrilo (“A264”) en forma de cristales

/5,76‘
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incoloros; ESI 479.

43.6 Una solucidén de 16,0 g (28,0 mmol) de éster ter-
butilico del 4&cido 4-(2-{3-[3-(3-ciano-fenil)-6-oxo-6H-
piridazin-l1-ilmetil]-fenil}-pirimidin-5-iloximetil) -
piperidin-l-carboxilico en 80 ml de Acido férmico se mezcla
con 6,60 ml de una solucidén acuosa de formaldehido al 35% y
se agita durante 2 horas a una temperatura de 110°C. La mez-
cla de reaccidén se combina con 300 ml de agua y se concentra
al vacio hasta un volumen de 150 ml. Se extrae con 200 ml de
diclorometano. La fase érgénica se lava con solucidén de
hidrbgeno-carbonato de sodio, se seca sobre sulfato de sodio
Yy se evapora. El residuo se recristaliza en 2-propanol: 3-
(1-{3-[5-(1-metil-piperidin-4-ilmetoxi)-pirimidin-2-il] -
bencil}-6-oxo-1,6-dihidro-piridazin-3-il)-benzonitrilo

(*A257") en forma de cristales incoloros; p. f£. 177°C, ESI

493.
Analogamente, se obtienen los siguientes compuestos
Compues-| Nombre y/o estructura ESI
to N.° [M+H] *
“A266" 6—(1—metil—1H—pirazol—4—il)—2—{3—[5—
(piperidin-4-iloxi) -pirimidin-2-il]- 444
bencil}-2H-piridazin-3-ona

“A267" | 6-(1-metil-1H-pirazol-4-il)-2-{3-[5-
(piperidin-4-ilmetoxi) -pirimidin-2-il}- | 458
bencil}-2H-piridazin-3-ona

“A268” | clorhidrato de 3-(1-{3-[5-(3-
metilamino-propoxi)-pirimidin-2-il] - 453
bencil}-6-oxo-1,6-dihidro-piridazin-3-




il) -benzonitrilo

yZ (0]
N\\ x> N N
" L
N~ O/A\V/A\TH

“A269” |3-[1-(3-{5-[2-(4-metil-3-oxo-piperazin-
1-il) -etoxi] -pirimidin-2-il}-bencil) -6-
oxo-1,6~dihidro-piridazin-3-il] -

benzonitrilo 522

AN N

“A270” |3-[1-(3-{5-[2-(4-metil-piperazin-1-il)-
etoxi] -pirimidin-2-il}-bencil) -6-oxo-

508
1,6~dihidro-piridazin-3-il]-

benzonitrilo

“A271" [3-(1-{3-[5-(2-metoxi-etoxi)-pirimidin-
2-il]-bencil}-6-oxo-1,6-dihidro- 440

piridazin-3-il)-benzonitrilo

“A272" 3-(1-{3-[5~ (3-metoxi-propoxi) -
pirimidin-2-il]-bencil}-6-oxo-1, 6~ 454

dihidro-piridazin-3-il)-benzonitrilo

“A273” | 6-(3-fluoro-fenil)-2-{3-[5-(1-metil-
piperidin-4-ilmetoxi)-pirimidin-2-il]- 486

bencil}-2H-piridazin-3-ona

“A274" |2-{3-[5-(1-metil-piperidin-4-iloxi)-

pirimidin-2-il]-bencil}-6-(1-propil-1H~- | 486

pirazol-4-il)-2H-piridazin-3-ona

'H-RMN (d¢~-DMSO): & [ppm] = 0,83 (t, J = 7,4 Hz, 3H), 1,69

(m, 2H), 1,80 (sextett, J = 7,2 Hz, 2H), 1,98 (m, 2H),




2,20 (s, 3H), 2,22 (m, 2H), 2,63 (m, 2H), 4,09 (t, J = 6,8
Hz, 2H), 4,60 (m, 1H), 5,34 (s, 2H), 7,05 (d, J = 9,5 Hz,
1H), 7,43 (dt, J, = 7,3 Hz, J, = 1,5 Hz, 1H), 7,47 (£, J =
7,5 Hz, 1H), 7,82 (d, J = 9,5 Hz, 1H), 7,90 (s, 1H), 8,21

(d&t, J, = 7,5 Hz, J, = 1,5 Hz, 1H), 8,25 (s, 1H), 8,28 (bs,

1H), 8,64 (s, 2H)

“A275"” | 6~ (3-cloro-fenil)-2-{3-[5-(1l-metil-
piperidin-4-ilmetoxi)-pirimidin-2-il] - 503

bencil}-2H-piridazin-3-ona

o ///J:i:l\\[//‘il§

N
N=
“a276a" | \_n
—
I
N o]
1SS SRS
Ejemplo 44
44.1 Preparacién de acido 5-(1-{3-[5-(1-metil-

piperidin-4-iloxi)-pirimidin-2-il] -bencil}-6-oxo-1,6-
dihidro-piridazin-3-il)-tiofen-2-carboxilico (“A277")

2 g (3,85 mmol) de éster metilico de &cido &cido 5-(1-{3-
[5-(1-metil-piperidin-4-iloxi)-pirimidin-2-il]-bencil}-6-oxo-
1,6-dihidro-piridazin-3-il)-tiofen-2-carboxilico (“A225"”) se
disuelven en 50 ml de THF y 5 ml de agua y se mezclan con 283

mg (11,6 mmol) de hidrdéxido de litio. La solucidén se agita du-
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rante 15 h a temperatura ambiente. La mezcla de reaccién se
concentra, el residuo se disuelve en 200 ml de agua y se agita
con 200 ml de acetato de etilo. La fase acuosa se lava con 2 x
200 ml de acetato de etilo. La fase organica se descarta, La
fase acuosa se lleva a pH 7-8 con HCl 1 N y se extrae con 2 x
300 ml de acetato de etilo. La fase orgdnica se seca sobre
sulfato de sodio y se evapora en un residﬁo; rendimiento: 1,2
g de “A277"; HPLC: Rt. = 2,27 min; LC-MS: 504 (M+H).

44.2 Preparacién de amida de &cido 5-(1-{3-[5-(l-metil-
piperidin-4-iloxi)-pirimidin-2-il]-bencil}-6-oxo-1,6-dihidro-
piridazin-3-il)-tiofen-2-carboxilico (“A278")

150 mg (0,30 mmol) de &cido 5-(1-{3-[5-(1-metil-piperidin-
4-iloxi)-pirimidin-2-il] -bencil}-6-oxo-1,6-dihidro-piridazin-
3-il) -tiofen-2-carboxilico (“A277”) se suspenden en 2 ml de
DMF vy ée mezclan con 1 ml (5,9 mmol) de solucidédn amoniacal al
10% en THF, 67 ul (0,60 mmol) de N-metilmorfolina, 115 mg
(0,60 mmol) de EDCI y 41 mg (0,30 mmol) de HOBt y se agita du-
rante 15 h a temperatura ambiente. La mezcla de reaccidn se
concentra y se purifica por HPLC preparativa; rendimiento: 10
mg de trifluoroacetato de “A278”, sbélido blanco; HPLC: Rt. =
2,15 min; LC-MS: 503 (M+H).

44.3 Preparacién de Metilamida del . &cido 5-(1-{3-[5-
(1-metil-piperidin-4-iloxi)-pirimidin-2-il]l-bencil}-6-oxo~
1,6-dihidro-piridazin-3-il)-tiofen-2-carboxilico (“A279")

150 mg (0,30 mmol) de &cido 5-(1-{3-[5-(l-metil-piperidin-
4-iloxi)-pirimidin-2-il]-bencil}-6-oxo-1,6-dihidro-piridazin-
3-il)-tiofen-2-carboxilico (“A277") se suspenden en 2 ml de
DMF y se mezclan con 205 mg (2,98 mmol) de clorhidrato de me-

tilamina, 67 pl (0,60 mmol) de N-metilmorfolina, 115 mg (0,60
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mmol) de EDCI, 41 mg (0,30 mmol) de HOBt vy 1,01 ml (5,96 mmol)
de N-etildiisopropilamina y se agitan durante 15 h a tempera-
tura ambiente. Se afladen nuevamente 205 mg (2,98 mmol) de
clorhidrato de metilamina, 67 pul (0,60 mmol) de N-metil-
morfolina, 115 mg (0,60 mmol) de EDCI, 41 mg (0,30 mmol) de
HOBt y l,OlAml (5,96 mmol) de N-etildiisopropilamina y se agi-
tan durante 15 h a temperatura ambiente. La mezcla de reaccidn
se concentra y se purifica por HPLC preparativa; rendimiento:
99 mg de trifluorocacetato de “A279”, sélido blanco; HPLC: Rt.
= 2,22 min; LC-MS: 517 (M+H)

Ejemplo 45

Preparacién de 2-{3-[5-(3-dimetilamino-propoxi)-pirimidin-2-
il]l-bencil}-6~(5-oxo-4,5-dihidro-[1, 2, 4] oxadiazol-3-il) -2H-

piridazin-3-ona (“A227")
_OH

”z")\fi |
N No Néj/o\/\/N\ * g
N
K©/kN

OJ\P "A227"
N )
N

N
\ONéj/
—_— |
Lj:::rJQN

500 mg (1,18 mmol) de 1-{3-[5-(3-dimetilamino-propoxi)-

/ﬁ\o/\

|
O AN

pirimidin-2-il]-bencil}-N-hidroxi-6-oxo-1,6-dihidro-piridazin-
3-carboxamidina se disuelven en 15 ml de DMF y se mezclan con
286 ul (3,54 mmol) de piridina. Luego se afiaden bajo agitacidn
124 pl (1,30 mmol) de cloroformiato de etilo y la solucidn se

agita durante 15 h a 80°C y luego durante 72 h a 100°C. La
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mezcla de reaccidén se concentra y se purifica por HPLC prepa-
rativa; rendimiento: 21,2 mg de trifluorocacetato de “A227"
HPLC: Rt. = 2,07 min; LC-MS: 450 (M+H).

Ejemplo 46

Preparacidn de 2-[3-(5-amino-pirazin-2-il)-bencil] -6-(3,5-

difluoro-fenil)-2H-piridazin-3-ona (“A280")

C \i/[::lx
Br- N
F \N,N _0 ‘jr”\N

IIA280"

150 mg (0,35 mmol) de 6-(3,5-difluoro-fenil)-2-[3-
(4,4,5,5-tetrametil-[1, 3,2]dioxaborolan-2-il) -bencil] -2H-
piridazin-3-ona, 63 mg (0,35 mmol) de 5-bromo-pirazin-2-
ilamina y 167 mg (1,99 mmol) de hidrégeno-carbonato de sodio
se mezclan con 5 ml de agua y 5 ml de acetonitrilo y se desga-
sifican varias veces. Bajo una atmésfera de argén, se afiaden
20 mg (0,017 mmol) de tetrakis(trifenilfosfina)-paladio (0) y

luego se calientan bajo agitacidén durante 15 h a 80°C. Luego

se agregan nuevamente 20 mg (0,017 mmol) de tetra-

kis(trifenilfosfina)-paladio (0) y se agita durante otras 24 h
a 80°C. La suspensidn caliente se filtra. El1 filtrado se con-
centra hasta la mitad. Después de enfriar hasta temperatura
ambiente, el precipitado obtenido se filtra por succidn y se
lava con un poco de agua. El residuo se purifica por HPLC pre-
parativa; rendimiento: 21 mg de “A280”; HPLC: Rt. = 2,68 min
(método C); LC-MS: 392 (M+H).

Anidlogamente, se obtienen 1los ~siguientes compuestos



Compues-| Nombre y/o estructura ESI

to N.° [M+H]*

“A281” 6-(3,5-difluoro-fenil)-2-[3-(6-metil-

piridazin-3-il)-bencil] -2H-piridazin-3-ona 291
“A282" 2-[3-(6-amino-piridazin-3-il)-bencil] -6-
(3,5-difluoro-fenil)-2H-piridazin-3-ona 392
Ejemplo 47
. Preparacién de éster metilico del &cido (E)-3-(2-{3-[6-0ox0-3-

5 (3,4,5—trifluoro—feni1)—6H—piridazin—1—ilmetil]—fenil}—

pirimidin-5-il)-acrilico (“A283")
0]

r —
i \é 7~
=N o, — ';_
Ho\_g + /\'é/ N "HO, "
o

7
F. \N,NH
@ <
F. \N,N 'N\ F
N A
I
F o}
" M83" \
0]
47.1 100 mg (0,38 mmol) de [3-(5-bromo-pirimidin-2-il)-

fenil] -metanol y 51 ul (0,56 mmol) de acrilato de metilo se
10 suspenden en 2 ml de DMF y se mezclan con 20 mg (0,075 mmol)
de trifenilfosfina, 222 mg (2,26 mmol) de acetato de potasio y
157 mg (0,57 mmol) de cloruro de tetra-n-butilamonio. La mez-

cla de reaccidén se desgasifica, se enjuaga con argdn y se mez-
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cla bajo atmésfera de argdén con 17 mg (0,075 mmol) de acetato
de paladio (II). Se calienta durante 2 h hasta 80°C. Después
de enfriar, se mezcla con agua, formiandose un precipitado de
color gris claro. Este se filtra por succién, se lava con agua
Yy se seca al vacio. El producto se hace reaccionar sin ulte-
rior elaboracidén; rendimiento: 111 mg: HPLC: Rt. = 2,42 min
(método C); LC-MS: 271 (M+H).

47.2 90 mg (0,4 mmol) de 6-(3,4,5-trifluoro-fenil)-2H-
piridazin-3-ona y 111 mg (0,41 mmol) de éster metilico del
dcido (E)-3-[2-(3-hidroximetil-fenil)-pirimidin-5-il]-acrilico
se suspenden con 200 mg (0,6 mmol) de trifenilfosfina unida a
polimero (aproximadamente 3 mmol de trifenilfosfina pro g) en
3 ml de THF y se agita durante 30 min a temperatura ambiente.
Se enfria hasta 0°C y se afiladen 95 pul (0,6 mmol) de dietilazo-
dicarboxilato. La mezcla de reaccién se agita durante 24 h a

temperatura ambiente. La mezcla de reaccidn se purifica por

HPLC preparativa; rendimiento: 7 mg de “A283"; HPLC: Rt.
3,41 min (método C);
LC-MS: 479 (M+H).

Ejemplo 48

Preparaciénlde 2-{3-[5-((E) -3-amino-propenil) -pirimidin-2-il] -

bencil}—6-(3,4,5—trifluoro—fenil)—2H—piridazin—3—ona (~A284")
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48.1 812 mg (3,06 mmol) de [3-(5-bromo-pirimidin-2-il)-
fenil] -metanol y 722 mg (4,59 mmol) de N-alilcarbamato de
ter.-butilo se suspenden en 16 ml de DMF y se mezclan con 160
mg (0,61 mmol) de trifenilfosfina, 1,8 g (4,6 mmol) de acetato
de potasio y 1,28 g (4,59 mmol) de cloruro de tetra-n-
butilamonio. La mezcla de reaccidn se desgasifica y se enjuaga
con argdn y se mezclan bajo una atmbésfera de argdn con 137 mg
(0,0,61 mmol) de acetato de paladio (II). Se calienta durante
2 h hasta 80°C. Tras enfriar, se filtra por succidn sobre kie-
selguhr y el filtrado se vierte en agua y se extrae con 2 X
100 ml de acetato de etilo, se seca sobre sulfato de sodio y
se evapora. El producto se hace reaccionar sin ulterior elabo-
racidén; rendimiento: 380 mg; HPLC: Rt. = 2,66 min (método C);
LC-MS: 342 (M+H).

48 .2 66 mg (0,29 mmol) de 6-(3,4,5-trifluoro-fenil) -2H-
piridazin-3-ona y 142 mg (0,29 mmol) de éster ter-butilico del

dcido { (E)-3-[2-(3-hidroximetil-fenil)-pirimidin-5-il]l-allil}-
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carbamico se susbenden con 145 mg (0,44 mmol) de trifenilfos-
fina unida a polimero (aproximadamente 3 mmol de trifenilfos-
fina pro g) en 3 ml de THF y se agita durante 30 min a tempe-
ratura ambiente. Se enfria hasta 0 °C y se afiaden 69 ul (0,44
mmol) de dietilazodicarboxilato. La mezcla de reaccién se agi-
ta durante 24 h a temperatura ambiente. La mezcla de reaccién
se purifica por HPLC preparativa: rendimiento: 28 mg; HPLC:
Rt. = 3,50 min (método C); LC-MS: 550 (M+H).

48.3 28 mg (0,051 mmol) de éster ter-butilico del Acido
[(Z)—3—(2—{3—[6—oxo—3—(3,4,5—trifluoro—feni1)—6H—piridazin—1—
ilmetil]-fenil}-pirimidin-5-il)-allil] -carbdmico se disuelven
en 4 ml de diclorometano y se mezclan con 79 ul (1,02 mmol) de
acido trifluoroacético. La mezcla de reaccidén se agita durante
15 h a temperatura ambiente y se concentra. El residuo se pu-
rifica por HPLC preparativa; rendimiento: 11 mg de trifluoroa-

cetato de “A284";

HPLC: Rt. = 2,64 min (método C); LC-MS: 450 (M+H).
Ejemplo 49
Preparacién de 2-{3-[5-(3-amino-propil) -pirimidin-2-il1] -

bencil}-6-(3,4,5-trifluoro-fenil)-2H-piridazin-3-ona

(“A285")
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49.1 280 mg (0,82 mmol) de éster ter-butilico del
acido {(E)-3-[2-(3-hidroximetil~fenil) -pirimidin-5-il] -

allil}—carbémico se disuelven en 10 ml de THF, se agitan con
300 mg de platino sobre carbdén activado (5%, contiene 56% de
agua) bajo una atmésfera de hidrégeno durante 17 h a tempe-
ratura ambiente. El catalizador se filtra por succidén y el
filtrado se evapora en un residuo; rendimiento: 289 mg;
HPLC: Rt. = 2,60 min (método C)

LC-MS: 344 (M+H).

49.2 195 mg (0,86 mmol) de 6-(3,4,5-trifluoro-fenil)-
2H-piridazin-3-ona y 369 mg (0,86 mmol) de éster ter-butilico
del acido {3-[2-(3-hidroximetil-fenil)-pirimidin-5-i1] -
propil}-carbamico se suspenden con 430 mg (1,29 mmol) de tri-
fenilfosfina unida a polimero (aproximadamente 3 mmol de tri-

fenilfosfina pro g) en 10 ml de THF y se agita durante 30 min
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a temperatura ambiente. Se enfria hasta 0 °C y se afiaden 297
mg (0,1,29 mmol) azodicarboxilato de di-ter.-butilo. La mezcla
de reaccidén se agita durante 24 h a temperatura ambiente. Se
agregan otros 430 mg (1,29 mmol) de trifenilfosfina unida a
polimero (aproximadamente 3 mmol de trifenilfosfina pro g) y
297 mg (0,1,29 mmol) de azodicarboxilato de di-ter.-butilo Y
la mezcla de reaccién se agita durante 24 h a temperatura am-
biente. La mezcla de reaccién se filtra, El residuo se evapora
Y el residuo se purifica por HPLC preparativa; rendimiento:
333 mg;

HPLC: Rt. = 3,45 min; LC-MS: 552 (M+H).

49.3 70 mg (0,127 mmol) de éster ter-butilico del &acido
[3-(2-{3-[6-0x0-3-(3,4,5-trifluoro-fenil) -6H-piridazin-1-
ilmetil]-fenil}-pirimidin-5-il) -propil] -carbamico se disuelven
en 3 ml de diclorometano y se mezclan con 195 ul (2,54 mmol).
de acido trifluoroacético. La mezcla de reaccidn se agita du-
rante 15 h a temperatura ambiente y se concentra. El residuo
se digiere con éter dietilico y se seca al vacio; rendimiento:
74 mg de “A285”; HPLC: Rt. = 2,63 min (método C); LC-MS: 452
(M+H) .

Ejemplo 50

Preparacién de 2-{3-[5-(4-metil-piperazin-1-il)-pirimidin-2-
ill -bencil}-6-(1l-metil-1H-pirazol-4-il)-2H-piridazin-3-ona
(“A286")

50.1 Preparacidén de:  éster metilico del acido 3-(5-

amino-pirimidin-2-il) -benzoico
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65,4 g (274 mmol) de éster metilico del 4&cido 3-
carbamimidoil-benzoico se suspenden en 800 ml de metanol y se
mezclan con 134 g (274 mmol) de di-hexafluorofosfato de ({2-
dimetilamino-1-[dimetilimmoniometil]-vinilamino}-metilen) -
dimetil-amonio. A esta suspensidén se vierten gota a gota 102
ml (548 mmol) de solucidén al 30% de metanolato de sodio en me-
tanol. Se produce una solucién. Se agita durante 1 hora a 60°C
de temperatura interna. Después de enfriar hasta temperatura
ambiente, se vierten gota a gota 20 ml de solucién al 30% de
metanolato de sodio en metanol y se_agita durante 1 hora a
60°C. Después de enfriar hasta temperatura ambiente, el preci-
pitado obtenido se filtra por succién, el residuo se suspende
en 1 1 de agua, se agita durante 30 min a temperatura ambien-
te. El precipitado se filtra por succidén y se seca en estufa
de secado al vacio a 80°C; rendimiento: 68,5 g; HPLC: Rt. =
2,03 min (método C); LC-MS: 285 (M+H).

10,2 g (35,9 mmol) de éster metilico del acido 3-[5-
(dimetilamino-metilenamino)-pirimidin-2-il] -benzoico se sus-
penden en 1 1 de metanol. Bajo ligero enfriamiento (aproxima-
damente 5-10°C), se vierten gota a gota 5,3 ml (107,3 mmol) de
dcido sulfiirico fumante (atencidén, fuerte reaccidn exotérmi-

ca). Una vez finalizada la adicidén, primero se agita durante
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30 min a temperatura ambiente y luego a 88°C de temperatura de
bafio de aceite. La reaccidén se controla con HPLC. Al cabo de
20 h, se retira la solucién clara de color amarillo oscuro pa-
ra formar un residuo. El residuo se disuelve en 600 ml de ace--
tato de etilo y se extrae con 2 x 150 ml de NaOH 1 N y 2 x HCl
1 N, se seca sobre sulfato de sodio y se evapora; rendimiento:
3g; HPLC: Rt. = 2,17 min (método C); LC-MS: 300 (M+H).
50.2 Preparacién de {3-[5-(4-metil-piperazin-1-il)-

pirimidin-2-il]-fenil}-metanol

b o . L ApY
N,\)\Nm cn/\/C;/\m I Nl\N:LN

O

PO

2,5 g (10,9 mmol) de éster metilico del &cido 3-(5-amino-
pirimidin-2-il)-benzoico se disuelven en 10 ml de NMP, se mez-
clan con 2,59 g (18,5 mmol) de carbonato de potasio y 3,6 g
(18,5 mmol) de clorhidrato de bis-(2-cloro-etil)-etil-amina.
La suspensidén se agita bajo una atmdésfera de argdén durante 15
h a 120°C. Luego se agita durante otras 12 h a 140°C. Después
de enfriar hasta temperatura ambiente, la mezcla de reaccidn
se incorpora agitando en 150 ml de agua. El1 precipitado obte-
nido se filtra por succidn sobre kieselguhr y se descarta. El
filtrado se regula con NaOH al 32% a pH = 14. La solucidén 1li-
geramente turbia se extrae con 2 x 200 ml de acetato de etilo.
Las fases orgdnicas combinadas se lavan con solucidn saturada
de cloruro de sodio, se secan sobre sulfato de sodio y se con-

centran en un residuo y se secan al vacio. El producto se hace
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reaccionar sin ulterior elaboracién; rendimiento: 860 ng;
HPLC: Rt. = 2,11 min (método C); LC-MS: 313 (M+H).

860 mg (2,75 mmol) de éster metilico del &cido 3-[5-(4-
metil—piperazin—l—il)—pirimidin—2—i1]—benzoico se disuelven en
16 ml de THF y se vierten gota a gota a temperatura ambiente
13,8 ml (13,8 mmol) de hidruro de diisobutilaluminio 1 M en
THF y la mezcla de reaccidén se agita durante 1 h a temperatura
ambiente. Se vierten gota a gota otros 13,8 ml (13,8 mmol) de
hidruro de diisobutilaluminio 1 M en THF y la mezcla de reac-
cién se agita durante 1 h a temperatura ambiente. La mezcla de
reaccidn se combina bajo enfriamiento con hielo con 3 ml de
solucidn saturada de sulfato de sodio. La mezcla en forma de
gel se combina con diclorometano, se agita durante 30 min y se
filtra. El filtrado se seca sobre sulfato de~sodio Yy se evapo-
ra.

Rendimiento: 300 mg, sdlido amarillo. EL producto se hace
reaccionar sin ulterior elaboracién; HPLC: 1,68 min (método

C); LC-MS: 285 (M+H

/

? " Masll

71 mg (0,40 mmol) de 6-(l-metil-1H-pirazol-4-il)-2H-

50 ,NH

piridazin-3-ona y 163 mg (0,40 mmol) de {3-[5-(4-metil-
piperazin-1-il) -pirimidin-2-il]-fenil}-metanol se suspenden
con 200 mg (0,60 mmol) de trifenilfosfina wunida a polimero
(aproximadamente 3 mmol de trifenilfosfina pro g) en 3 ml de

THF v 1 ml de DMF y se agitan durante 30 min a temperatura am-
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biente. Se afladen 139 mg (0,60 mmol) de azodicarboxilato de
di-ter.-butilo. La mezcla de reaccién se agita durante 1 h a
temperatura ambiente. Se afiaden otros 200 mg (0,6 mmol) de
trifenilfosfina unida a polimero (aproximadamente 3 mmol de
trifenilfosfina pro g) y 139 mg (0,60 mmol) de azodicarboxila-
to de di-ter.-butilo y la mezcla de reaccién se agita durante
2 h a temperatura ambiente. La mezcla de reaccién se filtra,
el residuo se evapora y el residuo se purifica por HPLC pfepa—
rativa; rendimiento: 18 mg de “A286”; HPLC: Rt. = 2,08 min
(método C);

LC-MS: 443 (M+H).

Ejemplo 51

Preparacidn de 3-(1-{3-[5-(4-metil-piperazin-1-il) -
pirimidin-2-il] -bencil}-6-oxo-1,6-dihidro-piridazin-3-il)-

benzonitrilo (“A287")

ooy
— oy

" A28T" K/N\

149 mg (0,76 mmol) de 3-(6-oxo-1,6-dihidro-piridazin-3-
il) -benzonitrilo y 256 mg (0,76 mmol) de ({3-[5-(4-metil-
piperazin-1-il)-pirimidin-2-il] -fenil}-metanol se suspenden
con 378 mg (1,13 mmol) de trifenilfosfina unida a polimero
(aproximadamente 3 mmol de trifenilfosfina pro g) en 5 ml de
DMF y se agitan durante 30 min a temperatura ambiente. Se afia-
den 266 mg (1,134 mmol) de azodicarboxilato de di-ter.-butilo.

La mezcla de reaccidén se agita durante 2 h a temperatura am-
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biente. Se afiaden otros 378 mg (1,13 mmol) de trifenilfosfina
unida a polimero (aproximadamente 3 mmol de trifenilfosfina
pro g) y 266 mg (1,134 mmol) de azodicarboxilato de di-ter.-
butilo y la mezcla de reaccidén se agita durante 2 h a tempera-
tura ambiente. La mezcla de reaccidén se filtra, el filtrado se
evapora y el residuo se purifica por medio de cromatografia en
columna en gel de silice; rendimiento: 59 mg de “A287"”; HPLC:
Rt. = 2,38 min (método C);

LC-MS: 464 (M+H).

Ejemplo 52

Preparacién de 3-{6-oxo-1-[3-(5-piperazin-1-il-pirimidin-2-
il) -bencil]-1,6-dihidro-piridazin-3-il}-benzonitrilo
(*A288")

52.1 Preparacién de éster ter-butilico del &cido 4-
[2-(3-hidroximetil-fenil)-pirimidin-5-il] -piperazin-1-

carboxilico

by e — 0y

NH, N(DNH

o /
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K >

3,2 g (13,95 mmol) de éster metilico del acido 3-(5-amino-
pirimidin-2-il) -benzoico se disuelven en 80 ml de NMP, se mez-
clan con 4,73 g (25,96 mmol) de cloruro de bis(2-cloroetil) -

amonio y 3,13 g (23,73 mmol) de carbonato de potasio. La sus-

pensién se agita bajo una atmésfera de argdn durante 7 dias a
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130°C. La mezcla de reaccidén se filtra, el filtrado se agita
en 1 1 de éter dietilico. En este caso, se olifica un residuo.
La fase organica se separa y se descarta. El residuo se mezcla
con 500 ml de acetato de etilo y 200 ml de solucién saturada
de hidrdégeno-carbonato de sodio, la fase orgdnica se separa y
la fase acuosa se extrae nuevamente con 500 ml de acetato de
etilo. Las fases orgdnicas se relinen, se secan sobre sulfato
de sodio y se evaporan. El residuo se hace reaccionar sin ul-
terior elaboracidén; rendimiento: 2,4 g; HPLC: Rt. = 2,07 min
(método C); LC-MS: 299 (M+H).

2,4 g (5,4 mmol) de éster metilico del &cido 3-(5-
piperazin-1-il-pirimidin-2-il)-benzoico se disuelven én 15 ml
de DMF, se mezclan con 2,98 g (21,6 mmol) de carbonato de po-
tasio y 1,5 ml (7,0 mmol) de bicarbonato de di-ter.-butilo y
se agita durante 30 min a temperatura ambiente. La mezcla de
reaccién se filtra y el filtrado se concentra. El residuo se
extrae en 200 ml de acetato de etilo y 50 ml de solucidén satu-
rada de hidrdégeno-carbonato de sodio. La fase organica se se-
para y se lava con 50 ml de HCl 1 N, se seca sobre sulfato de
sodio y se concentra. El producto se hace reaccionar sin ulte-
rior elaboracidén; rendimiento: 1,1 g; HPLC: 3,18 min {método
C); LC-MS: 399 (M+H).

862 mg (2,16 mmol) de éster ter-butilico del &acido 4-[2-
(3-metoxicarbonil-fenil)-pirimidin-5-il]-piperazin-1-
carboxilico se disuelven en 15 ml de THF y a temperatura am-
biente con 10,8 ml (10,8 mmol) de hidruro de diisobutilalumi-
nio 1 M en THF. La mezcla de reaccidén se agita durante 1 h a
temperatura ambiente. La mezcla de reaccién se combina bajo

enfriamiento con hielo con 3 ml de solucidn saturada de sulfa-

z\'\b\,
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to de sodio. La mezcla en forma de gel se combina con 30 ml de
diclorometano y 5 ml de metanol, se agita durante 10 min y se
filtra por succién sobre kieselguhr. El filtrado se seca sobre
sulfato de sodio y se evapora. El residuo se disuelve en di-
clorometano, se filtra y el filtrado se evapora. El producto
se hace reaccionar sin ulterior elaboracién; rendimiento: 677
mg; HPLC: 2,66 min (método C); LC-MS: 371 (M+H).

52.2

== 0O
e R v eos

llA288ll

NH

94 mg (0,48 mmol) de 3-(6-oxo-1,6-dihidro-piridazin-3-il) -
benzonitrilo y 177 mg (0,48 mmol) de éster ter-butilico del
acido 4-[2-(3-hidroximetil-fenil)-pirimidin-5-il]-piperazin-1-
carboxilico se suspenden con 240 mg (0,72 mmol) de trifenil-
fosfina unida a polimero (aproximadamente 3 mmol de trifenil-
fosfina pro g) en 4 ml de THF y 1 ml de DMF y se agitan duran-
te 30 min a temperatura ambiente. Se afiaden 168 mg (0,72 mmol)
de azodicarboxilato de di-ter.-butilo. La mezcla de reaccidn
se filtra, se evapora el residuo y el residuo se purifica por

medio de cromatografia en columna de gel de silice; rendimien-

{b\
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to: 143 mg; HPLC: Rt. = 3,24 min (método C); LC-MS: 550 (M+H).

143 mg (0,26 mmol) éster ter-butilico del &cido 4-(2-{3-
[3-(3-ciano-fenil) -6-oxo-6H-piridazin-1-ilmetil] -fenil}-
pirimidin-5-il) -piperazin-1-carbamico se disuelven en 6 ml de
acetonitrilo y se ﬁezclan con 6 ml de HCl 4 M en dioxano. La
mezcla de reaccidén se agita durante 1 h a temperatura ambiente
y se concentra. El residuo se extrae en agua y acetato de eti-
lo, se lleva la fase acuosa con NaOH a pPH 12 y se extrae con
acetato de etilo y diclorometano. Las fases organicas se rei-
nen, se secan sobre sulfato de sodio y se purifican por medio
de cromatografia en columna.

Rendimiento: 117 mg de “A288” HPLC: Rt. = 2,36 min (método
C); LC-MS: 450 (M+H).

Preparacidén de un precursor para la preparacién de “A289” vy

“A290"
1 OH
I N
/l N o] 0]
o}
2 l
3 o)
HO N =~ HO NH, JJ\

I\vil\ "
= NH
N = N/A\N/’

1. Preparacidén de [3-(5-metil-[1,2,4]oxadiazol-3-il)-fenil]-
metanol

En un matraz de tres bocas de 250 ml, se disuelven 3,46 g
de éster metilico del &acido 3-(5-metil-[1,2,4]oxadiazol-3-il) -

benzoico (15,86 mmol) en 50 ml de THF absoluto y luego se in-
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corporan bajo una atmdésfera de nitrégeno a 0°C bajo agitacién
en porciones 0,691 g de LiBH4 (31,71 mmol) y se agita durante
20 h sin enfriamiento. Para elaborar, se regula hasta pH 7 ba-
jo agitacién la mezcla de reaccién por goteo lento de HCl 1 N,
se diluye con 100 ml de agua y se extrae 3x con 50 ml de di-
clorometano. Las fases orgdnicas combinadas se lavan 1x 100>m1
de agua, se secan sobre sulfato de sodio y se concentran en el
evaporador rotativo hasta sequedad. La purificacién se realiza
por cromatografia (50 g de gel de silice / DCM + 0-1% de
MeOH) . El producto se cristaliza en éter dietilico/éter de pe-
tréleo; p. f£. 57-58°C.
2. Preparacidén de acetato de 3-hidroximetil-benzamidinio

124,84 g de [3-(5-metil-[1,2,4]oxadiazol~-3-il)-fenil] -
metanol (562,39 mmol) se mezclan en una mezcla de 1300 ml de
metanol, 100 ml de &cido acético glacial y 100 ml de agua con
40 g de niquel Raney (himedo de agua) y se hidrogenah a tempe-
ratura ambiente y a presidn normal hasta una absorcidén de
hidrégeno de 14,7 1 (45 h). Para elaborar, se filtra el cata-
lizador y la solucidén residual se concentra en un residuo y el
residuo se hierve en éter metil-ter.-butilico y se filtra. El
cristalizado se seca al vacio durante la noche.
3. Preparacién de N’-[2-(3-hidroximetil-fenil)-pirimidin-5-
il] -N,N-dimetil-formamidina

En un matraz de tres bocas de 100 ml enjuagado con N,, se
suspenden bajo proteccién de CaCl, 716 mg de acetato de 3-
hidroximetil-benzamidinio (3,41 mmol) y 1,66 g de dihexafluo-
rofosfato de ({2-dimetilamino-1-[dimetilimmoniometil] -
vinilamino}metilen)-dimetil-amonio (precursor de reduccidén de

amino) (3,41 mmol) en 15 ml de metanol absoluto y se vierte
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bajo agitacién goﬁa a gota una solucidén recién preparada de
0,235 g de Na en 5 ml de metanol absoluto. La mezcla de reac-
cién se agita durante 30 min a 60°C, formandose una solucién
clara. Para la elaboracién, se diluye la preparacién de reac-
cién con 50 ml de diclorometano, se lava 2x con 20 ml de agua,
se retira el residuo y se purifica por cromatografia (gel de
silice DCM + 0-5% de MeOH); p. f. 105-6°C.

Ejemplo 53

Preparacidén de 6-(4-metansulfonil-fenil)-2-[3-(5-piperazin-

1- 11—p1r1m1d1n 2-il) -bencil] -2H-piridazin-3- -ona (“A289")
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53.1 1,95 g (7,8 mmol) de 6-(4-metansulfonil-fenil)-2H-
piridazin-3-ona y 2 g (7,8 mmol) de N’-[2-(3-hidroximetil-
fenil)épirimidin—s—il]—N)NLdimetil—formamidina se suspenden
con 3,9 g (11,7 mmol) de trifenilfosfina unida a polimero
(aproximadamente 3 mmol de trifenilfosfina pro g) en 50 ml de
THF y 15 ml de DMF y se agita durante 30 min a temperatura am-

biente. Se afiaden 2,75 g (1i,7 mmol) de azodicarboxilato de

&,
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di-ter.-butilo. La mezcla de reaccién se agita durante 15 h a
temperatura ambiente. Se afiaden otros 2,6 g (7,8 mmol) de tri-
fenilfosfina unida a polimero (aproximadamente 3 mmol de tri-
fenilfosfina pro g) y 1,80 g (7,8 mmol) de azodicarboxilato de
di-ter.-butilo. La mezcla de reaccién se agita durante 15 h a
temperatura ambiente. La mezcla de reaccién se filtra y el
filtrado se concentra. El residuo oleoso se mezcla con HC1 1 N
(100 ml) y se extrae con acetato de etilo (100 ml). La fase
acuosa acida se lava nuevamente con acetato de etilo y luego
se lleva a pH 7 con hidrégeno-carbonato de sodio gdélido. Se
extrae 2 x con acetato de etilo. La fase orgénica se evapora y
el residuo se seca al vacio; rendimiento: 1 g; HPLC: Rt. =
2,19 min (método C); LC-MS: 489 (M+H).

53.2 1,7 g (3,48 mmol) de N’'-(2-{3-[3-(4-metansulfonil-
fenil)-6-oxo-6H-piridazin-1-ilmetil]-fenil}-pirimidin-5-il)-
N,N-dimetil-formamidina se disuelven en 30 ml de dioxano y 30
ml de agua y se mezclan con 1,68 g (12,2 mmol) de carbonato de
potasio. La mezcla de reaccidén se calienta a reflujo durante
15 h. Después de enfriar hasta temperatura ambiente, la mezcla
de reaccidén se concentra a aproximadamente 30 ml, el precipi-
tado obtenido se filtra por succién, se lava con agua y se se-
ca al vacio.

Rendimiento: 1,5 g HPLC: 2,30 min (método C); LC-MS: 434
(M+H) .~

53.3 1,4 g (3,23 mmol) de 2-[3-(5-amino-pirimidin-2-
il)-bencil] -6- (4-metanesulfonil-fenil)~-2H-piridazin-3-ona se
disuelven en 30 ml de NMP, se mezclan con 1,59 g (8,72 mmol)
de clorhidrato de bis-(2-cloro-etil)-etil-amina y 1,22 g (8,72

mmol) de carbonato de potasio. La suspensidén se agita bajo una

s
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atmésfera de argdén durante 5 dias a 130°C. La mezcla de reac-
cidén se filtra, el filtrado se incorpora en 200 ml de éter di-
etilico. En este caso, se produce un residuo. El residuo se
purifica por medio de cromatografia en columna de gel de sili-
ce. El producto obtenido de esta manera se purifica por HPLC
preparativa; rendimiento: 41 mg de trifludroacetato de “A289”";
HPLC: Rt. = 2,19 min (método C); LC-MS: 503 (M+H).

Ejemplo 54

Preparacién de 4-{1-[3-(5-amino-pirimidin-2-il)-bencil]-6-

oxo-1,6~-dihidro-piridazin-3-il}-benzonitrilo (“A290")

e QL
HO. Ny
ﬂij/@/ h‘\)\Né\n/
o] N d!

RN

N
X
I'\
NanSo Nf\/("“?
N
"A290" N
54.1 1,5 g (7,8 mmol) de 6-(4-cianofenil)-2H-piridazin-

3-ona y 2 g (7,8 mmol) de N’'-[2-(3-hidroximetil-fenil)-

- pirimidin-5-il1]-N, N-dimetil-formamidina se suspenden con 3,9 g

(11,7 mmol) de trifenilfosfina unida a polimero (aproximada-
mente 3 mmol de trifenilfosfina pro g) en 50 ml de THF y 15 ml
de DMF y se agita durante 30 min a temperatura ambiente. Se
afiaden 2,75 g (11,7 mmol) de azodicarboxilato de di-ter.-

butilo. La mezcla de reaccidén se agita durante 15 h a tempera-
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tura ambiente. Se afiaden otros 2,6 g (7,8 mmol) de trifenil-
fosfina unida '‘a polimero (aproximadamente 3 mmol de trifenil-
fosfina pro g) y 1,80 g (7,8 mmol) de azodicarboxilato de di-
ter.-butilo. La mezcla de reaccién se agita durante 15 h a
temperatura ambiente. La mezcla de reaccién se filtra y el
filtrado se concentra. El residuo oleoso se mezcla con HCl 1 N
(100 ml) y se extrae con acetato de etilo (100 ml). La fase
acuosé dcida nuevamente se lava con acetato de etilo y luego
se lleva a pH 7 con hidrégeno-carbonato de sodio sélido. Se
extrae 2 x con acetato de etilo. La fase orgdnica se evapora y

el residuo se seca al vacio; rendimiento: 1,2 g; HPLC: Rt.

1,59 min (método C); LC-MS: 436 (M+H).

54.2 1,2 g (3,48 mmol) de N’'-(2-{3-[3-(4-Cianfenil)-6-
oxo-6H-piridazin-1l-ilmetil)-fenil}-pirimidin-5-il)-N, N-
dimetil-formamidina se disuelven en 50 ml de dioxano y 50 ml
de agua y se mezclan con 1,2 g (8,7 mmol) de carbonato de po-
tasio. La mezcla de reaccién se calienta a reflujo durante 15
h. Después de enfriar hasta temperatura ambiente, la mezcla de
reaccidn se concentra hasta aproximadamente 30 ml, el precipi-
tado obtenido se filtra por succién, se lava con agua y se se-
ca al vacio. El residuo se purifica por medio de cromatografia
en columna de gel de silice; rendimiento: 145 mg de “A290" ;
HPLC: 2,49 min (método C); LC-MS: 381 (M+H).

Andlogamente, se obtiene el compuesto 3-{1-[3-(5-amino-
pirimidin-2-il) -bencil] -6-oxo-1,6-dihidro-piridazin-3-il}-
benzonitrilo (“A291”); ESI 381.

Ejemplo 55

Preparacidén de

6-(1-metil-1H-pirazol-4-il)-2-[3-(5-piperazin-1-il-
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pirimidin-2-il)-bencil] -2H-piridazin-3-ona (“A292") Yy
2-[3-(5-amino-pirimidin-2-il)-bencil] -6~ (1-metil-1H-pirazol-

4-il)-2H-piridazin-3-ona (“A293")

55.1 Preparacién de N,N-dimetil-N’-(2-{3-[3-(1l-metil-1H-

pirazol—4—il)—6—oxo—6H—piridazin—1—i1metil]—fenil}—pirimidin—

5-il) -formamidina

o9 . 7@@@\(
o B/\©/L~ = N'i N{jg)

FolF
F~P~F Pt
o} | |F|F
7 F N F
x N |
—Ng: N |N\ \N”\NI N
N A w?\N/ | H

Una solucién de 1,7 g (4,8 mmol) de 6-(l-metil-1H-pirazol-
4-il)-2H-piridazin-3-ona y 1,22 g (4,8 mmol) de 3-(3-
bromometil-fenil)-5-metil-[1,2,4]oxadiazol (preparado de
acuerdo con W. W. K. R. Medersky et al, Tetrahedron 55, 1999,
12757-12770) en 50 ml de DMF se mezcla con 3,33 g (24,1 mmol)
de carbonato de potasio y la suspensidn obtenida se agita du-
rante 5 dias a temperatura ambiente. La mezcla de reaccidn se
mezcla con agua y se extrae con acetato de etilo. La fase or-
ganica se lava con agua, se seca sobre sulfato de sodio y se
concentra. El residuo se mezcla con isopropanol y se agita du-
rante 15 min, se filtra, el residuo. se lava con isopropanol y

éter dietilico y se seca al vacio.

262_
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Rendimiento: 740 mg; HPLC: Rt. = 2,42 min (método C); LC-
MS: 349 (M+H).

Una solucidén de 6,77 g (19,4 mmol) de 6-(l-metil-1H-
pirazol-4-il)-2-[3-(5-metil-[1,2,4]oxadiazol-3-il)-bencil] -2H-
piridazin-3-ona en 300 ml de metanol se mezcla con 2 ml de
acido acético, 2 ml de agua y 6 g de niquel Raney y se hidro-
gena durante 2 dias a temperatura ambiente y bajo una atmdésfe-
ra de hidrégeno. La mezcla de reaccién se filtra y el filtrado
se evapora y se seca al vacio. El producto se hace reaccionar
sin ulterior elaboracién; rendimiento: 6 g; HPLC: 1,74 min
(método C); LC-MS: 309 (M+H).

Una suspensidén de 5,5 g (20,4 mmol) de acetato de 3-[6-
oxo-3-(l-metil-1H-pirazol-4-il)-6H-piridazin-1-ilmetil] -
benzamidinio y 9,94 g (20,4 mmol) de di-hexafluorofosfato de
({2-dimetilamino-1-[dimetilimmoniometil] -vinilamino}-metilen)-
dimetil-amonio se disuelve en 70 ml de metanol y se vierten
gota a gota 7,6 ml (40,7 mmol) de solucidén al 30% de metanola-
to de sodio en metanol. La mezcla de reaccidn se calienta len-
tamente hasta 60°C y se agita durante 60 minutos a esta tempe-
ratura. Después de enfriar hasta temperatura ambiente, se
vierten gota a gota otros 5,6 ml (30,0 mmol) de solucidén al
30% de metanolato de sodio en metanol y se agita durante 2 h a
60°C. Después de enfriar, se destila el solvente y el residuo
se mezcla con agua. La fase acuosa se decanta, el residuo se
mezcla con acetato de etilo y se agita durante 15 min a tempe-
ratura ambiente. El precipitado se filtra por succidn, se lava
con acetato de etilo y se seca al vacio; rendimiento: 6,8 g
s6lido de color beige; HPLC: 2,05 min (método C); LC-MS: 415

(M+H) .

?%9
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A una solucidn de 5,5 g (40 mmol) de carbonato de potasio

\fo

en 130 ml de agua se afiaden 130 ml de dioxano y 5 g (11,4

mmol) de N;NLdimetil—N’—(2—{3—[3—(1—metil—1H—pirazol—4—i1)—6—‘

oxo-6H-piridazin-1-ilmetil]-fenil}-pirimidin-5-il)-
formamidina. La mezcla de reaccidén se calienta durante 15 h
hasta ebullicién y luego se enfria hasta temperatura ambiente.
El dioxano se destila, el precipitado obtenido se filtra por
succidén, se lava con agua y se seca al vacio; rendimiento: 3,6
g de “A293”; HPLC: 2,11 min (método C); LC-MS: 360 (M+H).

Una solucién mantenida bajo nitrdgeno de 1 g (2,78 mmol)
de 2-[3-(5-amino-pirimidin-2-il) -bencil] -6~ (1-metil-1H~
pirazol-4-il)-2H-piridazin-3-ona (“A293”) en 25 ml de 1-
métilpirrolidona se mezcla con 1,4 g (7,5 mmol) de cloruro de
bis-(2-cloroetil)-metil-amonio y la mezcla de reaccidn se ca-
lienta durante 5 dias hasta 130°C. La mezcla de reaccidn se
enfria, se filtra y el filtrado se vierte en 200 ml de éter
dietilico. Se prepara un residuo oleoso que se mezcla con 100

ml de solucién saturada de hidrdgeno-carbonato de sodio y se

2o
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extrae con 3 x 150 ml de diclorometano. Las fases organicas se
secan sobre sulfato de sodio y se evaporan. 300 mg de este re-
siduo se disuelven en 5 ml de DMF y se mezclan con 387 mg de -
carbonato de potasio y 195 ul (0,91 mmol) de dicarbonato de
di-ter.-butilo y se agita durante 1 h a temperatura ambiente.
La mezcla de reaccidn se filtra y el filtrado se concentra. El
residuo se suspende en diclorometano y se lava con hidrégeno-
carbonato de sodio saturado. La fase organica se seca sobre
sulfato de sodio y luego se concentra. El residuo se purifica
por medio de cromatografia en columna de gel de silice; rendi-
miento: 36 mg; HPLC: 2,89 min (método C); LC-MS: 529 (M+H).

90 mg (0,17 mmol) de éster ter-butilico del acido 4-(2-{3-
[3-(1-metil-1H-pirazol-4-il)-6-oxo-6H-piridazin-1-ilmetil] -~
fenil}-pirimidin-5-il) -piperazin-l1-carboxilico se disuelven en
10 ml de dioxano y se mezclan con 1 ml de HCl1 4 N en dioxano.
La mezcla de reaccidén se agita durante 15 h a temperatura am-
biente y luego se concentra en un residuo; rendimiento: 80 mg
de clorhidrato de "“A292”; HPLC: 2,05 min (método C); LC-MS:
429 (M+H) .

Ejemplo 56

Preparacidén alternativa de 3-{1-[3-(S5-hidroxi-pirimidin-2-
il) -bencill-6-oxo0-1,6-dihidro-piridazin-3-il}-benzonitrilo

(“A263")

cep
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1. Preparacién de 3-{1-[3-(5-bromo-pirimidin-2-il)-bencil] -6-
oxo-1,6-dihidro-piridazin-3-il}-benzonitrilo

En un matraz de una boca de 1000 ml, se disuelven bajo una
atmésfera inerte 61,13 g de 3-cianofenilpiridazinona (0,31
mol) y 87,9 g de 5-bromo-2-(3-clorometil-fenil)-pirimidina
(0,31 mol) en 610 ml de DMF Y luego se mezclan con 111,11 g de
carbonato de cesio (0,34 mol). La mezcla de reaccién se agita
durante 72 h a 40°C. Para la elaboracidén, se diluye bajo agi-
tacién con 600 ml de agua, el precipitado producido se lava
con suficiente cantidad de agua y un poéo de metanol y se cro-
matografia sobre 1 kg de gel de silice. Las fracciones de pro-
ducto se retnen, se concentran en el evaporador rotativo hasta
sequedad y el producto se amasa con un poco de metanol, se
filtra por succidn y se seca al vacio a 70°C; p. f. 178-9°C.
2. Preparacién de 3-(6-oxo-1-{3~[5-(4,4,5,5~-tetrametil-
[1,3,2]dioxaborolan-2-il) -pirimidin-2-il] -bencil}-1,6~dihidro-
piridazin-3-il)-benzonitrilo

En un matraz de tres bocas de 500 ml, se suspenden bajo
una atmésfera de N, 35,57 g de 3-{1-[3-(5-bromo-pirimidin-2-
il) -bencil] -6-oxo-1,6-dihidro-piridazin-3-il}-benzonitrilo

(0,08 mol), 26,43 g de bis(pinacolato)diborato (0,104 mol) vy

&Ee
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23,75 g de acetato de potasio (0,240 mol) en 165 ml de DMF ab-
soluto, se calienta bajo agitacidén hasta 70°C, luego se afiaden
1,686 g de (PPh;3),PdCl, (2,4 mmol) y la preparacién de reaccién
se agita durante 6 h a 70°C, formandose una solucién de color
marrén oscuro. Para la elaboracidén, la mezcla de reaccidén se
diluye a temperatura ambiente bajo agitacién con 600 ml de
agua y el precipitado producido se filtra por succién. El pre-
cipitado producido se extrae en 500 ml de diclorometano, se
agita 2x con 200 ml de agua, se seca sobre sulfato de sodio y
se concentra en un residuo. El residuo se amasa en 200 ml de
acetona, se filtra por succidén y se lava con un poco de aceto-
na, F. 203-5°C.
3. Preparacién de 3-{1-[3-(5-hidroxi-pirimidin-2-il)-bencil]-
6-0x0-1,6-dihidro-piridazin-3-il}-benzonitrilo (“A263")

En un matraz de una boca de 1000 ml, se mezclan 50,46 g de
3-(6-0x0-1-{3-[5-(4,4,5,5-tetrametil~[1, 3, 2] dioxaborolan-2-
il) -pirimidin-2-il]-bencil}-1, 6-dihidro-piridazin-3-il) -
benzonitrilo (102,7 mmol) y 33,81 g de perborato de sodio te-
trahidratado (339 mmol) en una mezcla de 220 ml de THF y 220
ml de agua y se agita durante 2 h a temperatura ambiente, se-
parandose un precipitado claro. La mezcla de reaccidén se dilu-
ye con 800 ml de diclorometano, se agita con 500 ml de solu-
cién acuosa saturada de cloruro de amonio, se seca sobre sul-
fato de sodio y se concetra en el evaporador rotativo hasta
sequedad. El residuo se amasa en metanol, se filtra por suc-
cidén y se lava con éter dietilico, p. f. 245-8°C. |

Ejemplo 57

Preparacién de 2-{3-[5-(2-hidroxi-etoxi)-pirimidin-2-il]-

bencil}-6-(l-metil-1H-pirazol-4-il)-2H-piridazin-3-ona

€25



10

15

20

(“A294")

"A294"

En un matraz de tres bocas de 25 ml, se suspenden bajo una
atmésfera de gas protector 252 mg de 2-[3-(5-hidroxi-
pirimidin-2-il)-bencil] -6-(l-metil-1H-pirazol-4-il) -2H-
piridazin-3-ona (0,7 mmol) en THF absoluto, se afiaden 0,19 ml
de 2-(tetrahidro-piran-2-iloxi)-etanol (1,4 mmol) y 367 mg de
trifenilfosfina (1,4 mmol) y se agitan durante 30 min a tempe-
ratura ambiente. Luego se vierten gota a gota 275 pul de diiso-
propilazodicarboxilato (1,4 mmol) y la mezcla de reaccidn se
agita durante 2 h a temperatura ambiente. Para la elaboracién,
la mezcla de reaccidén se diluye con 20 ml de diclorometano, se
lava con 10 ml de agua, se seca sobre sulfato de sodio, se re-
tira el residuo y se purifica por cromatografia (gel de sili-
ce: MtB-éter -> DCM -> DCM : 30% de MeOH). El producto prote-
gido con THP se agita en 5 ml de HCl 4 N en dioxano durante 20
h a temperatura ambiente. La solucién de reaccidn se evapora
hasta dar un residuo y se cristaliza en metanol/éter dietili-
co. Se obtiene “A294”; ESI 405; p. f. 182-3°C.

Andlogamente, se obtienen los siguientes compuestos

Compues- | Nombre y/o estructura EST
to N.° [M+H] *
“A295” 3-(1-{3-[5-(3~-hidroxi-propoxi) - 440

Sy



pirimidin-2-il) -bencil}-6-oxo-1,6-

dihidro-piridazin-3-il) -benzonitrilo

“A296" 3-(1-{3-[5-(2-hidroxi-etoxi) -pirimidin-
2-il]-bencil}-6-oxo-1,6-dihidro- 426

piridazin-3-il)-benzonitrilo

“A297" 2-{3-[5-(3-hidroxi-propoxi) -pirimidin-2-

ill-bencil}-6-(l-metil-1H-pirazol-4-il)- |419

2H-piridazin-3-ona

Ejemplo 58
Preparacién de 1-{3-[5-(3-dimetilamino-propoxi)-pirimidin-2-

il]l-fenil}-etanol (precursor de “A298")

1
\'(©\ Y@\n/o\/
NS
~
0 N

NH CIH NH
4 0 N/fj/ NG
I
0 | 5\ - )J\Q)\N/
N Ao

5 1. Preparacidén de éster etilico del acido 3-acetil-

bencimidinico

En un matraz de una boca de 500 ml, se suspenden 30 g de
3-cianoacetofenona (207 mmol) en 170 ml de una solucidén al 10%
de HCl en éter dietilico, se enfrian hasta 0°C y se afiaden
10 18,68 ml de etanol absoluto. La mezcla de reaccidn se agita

durante 14 dias a temperatura ambiente. Para la elaboracidn,
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la mezcla de reaccién se diluye con 500 ml de éter dietilico,
el precipitado se filtra por succién, se lava con suficiente
éter dietilico y el residuo se seca en estufa de secado al va-
cio a 50°C; p. f. 122-4°C,.
2. Preparacién de 3-acetilbenzamidina

En un matraz de una boca de 1000 ml, se suspenden 17,453 g
de éster etilico del &cido 3-acetil-bencimidinico en 190 ml de
etanol absoluto y luego se afiaden 190 ml de una solucidén al
10% de amoniaco en etanol y labpreparacién de reaccidn se ca-
lienta a reflujo durante 3 h. La preparacién de reaccién se
hace rotar hasta sequedad y 'se emplea cruda en la siguiente
etapa; LC-MS: 0,886 min / M+H': 163,2 g/mol.
3. Preparacién de N’-[2-(3-acetil-fenil)-pirimidin-5-il]-N,N-
dimetil-formamidina

En un matraz de tres bocas de 1000 ml enjuagado con N, ba-
jo proteccién de CaCl, se suspenden 16,18 g de 3-
acetilbenzamidinaA(contenido del 77%) (76,62 mmol) y 37,41 g
de dihexafluorofosfato de ({2-dimetilamino-1-
[dimetilimmoniometil] —vinilamino}metilen)-dimetil-amonio (pre-
cursor aminorreductor) (76,62 mmol) en 200 ml de metanol abso-
luto y se afiade gota a gota bajo agitacién una solucién 1,5 M
recién preparada de metanolato de sodio en metanol. La mezcla
de reaccidén se agita durante 30 min a 60°C, produciéndése una
solucidn clara. Para la elaboracién, se elimina aproximadamen-
te el 90% del metanol en el evaporador rotativo, el residuo
que queda se diluye con 300 ml de diclorometano, se lava 2x
con 100 ml de agua, se seca sobre sulfato de sodio y se retira
para dar el residuo. La purificacién se realiza por cromato-

grafia (gel de silice DCM + 1-5% de MeOH). Las fracciones de
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producto se re(inen, se retira el residuo y sé agita con i-
PrOH; p. f. 146-8°C.
4. Preparacidn de 1-[3-(5-hidroxi-pirimidin-2-il)-fenil]-
etanona

En un matraz de una boca de 250 ml, provisto con agitador
magnético y agitador, se suspenden 5,10 g de N’—[2-(3—acetil—
fenil) -pirimidin-5-il]-N,N-dimetil-formamidina (19 mmol) en 65
ml de agua, se afiaden 8,44 ml de &cido sulfirico al 95-97%
(152 mmol) y se agita durante 2 h a 130°C de temperatura de
bafio. Se diluye con agua helada, separiandose una resina de co-
lor marrdén oscuro. La solucién acuosa se decanta y se extrae
con diclorometano. Las fases combinadas de diclorometano se
secan, se filtran, se retiran para dar el residuo, el residuo
se tritura con éter, se filtra por succién y se seca (= K1).
La resina separada de color marrdén oscuro se agita con te-
trahidrofurano, se filtra por succidn, se descarta el crista-
lizado y el agua madre se retira del residuo (= R1l). La fase
acuosa del extracto de diclorometano se retira para dar el re-
siduo, el residuo se agita 2 x con tetrahidrofurano, las solu-
ciones decantadas combinadas se diluyen con diclorometano, se
secan, se filtran y se retira el residuo (= R2). Rl y R2 se
reGnen, se extraen en gel de silice y se purifican por croma-
tografia (gel de silice / diclorometano + 0-5% de metanol) . E1
residuo de cromatografia se tritura con éter, se filtra por
succidén, se lava con éter y se seca (= K2).

K1 y K2 se combinan; p. f. 199-200°C.
5. Preparacién de 1-{3-[5-(3-dimetilamino-propoxi)-pirimidin-
2-il]-fenil}-etanona

En un aparato enjuagado con N;, se suspenden bajo protec-
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cién de CaCl, 2,4 g de 1-[3-(5-hidroxi-pirimidin-2-il)-fenil] -
etanona (11,2 mmol) en 40 ml de THF absoluto, se afiaden 1,556
ml de 3-(dimetilamino)-l-propanol (13,44 mmol) y 5,602 g de
trifenilfosfina unida a polimero (16,81 mmol) y se agitan du-
rante 30 min a temperatura ambiente. Bajo enfriamiento con
hielo / H,0 y agitacién, se afiaden 3,87 g de azodicarboxilato
de di-ter.—bﬁtilo (16,81 mmol) y se agitan durante 2 h a tem-
peratura ambiente. Para la elaboracidn, se elimina el polimero
por filtracidén, se lava abundantemente con diclorometano y el
filtrado se extrae 1 x con agua y 2 x con HCl 1 N acuoso. Los
extractos combinados de HCl se alcalinizan con NaOH y se ex-
traen 3 x con 50 ml de diclorometano. Los extractos de diclo-
rometano se combinan, se secan sobre sulfato de sodio, se re-
tira el residuo y se cristaliza en éter de petrdleo 40-60; p.
f. 61-2¢°C.
6. Preparacidén de 1-{3-[5-(3-dimetilamino-propoxi)-pirimidin-
2-il]l-fenil}-etanol

En un matraz de una boca de 100 ml, se disuelven 3,114 g
de 1—{3—[5—(3-dimeti1amino—propoxi)—pirimidin—z—il]—fenil}—
etanona (10,4 mmol) en 30 ml de etanol absoluto y luego se
afiladen bajo enfriamiento con hielo / agua y agitacién en por-
ciones 0,394 g de borhidruro de sodio (10,4 mmol) y la prepa-
racidén de reaccidn se agita durante 20 h a temperatura ambien-
te. Para la elaboracién, la mezcla de reaccidn se diluye con
50 ml de diclorometano, se agita 2x contra agua, la fase de
diclorometano se retira del residuo y se purifica por cromato-
grafia (gel de silice / DCM/MeOH 9:1);
HPLC: RT: 2,40 min;

LC-MS: 1,330 min / M+H': 302,2 g/mol.
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Ejemplo 59

Preparacién de 3—[1—(1—{3—[5—(3—dimetilamino—propoxi)—
pirimidin—2—il]—fenil}—etil)~6—oxo—1,6—dihidro—piridazin—3—

il] benzonltrllo (~A298")

qﬂ f@@m

O/\/\N

"A298"

En un aparato enjuagado con N, se suspenden bajo protec-
cién de CaCl, 197 mg de 3-cianofenilpiridazinona (1,00 mmol)
en una mezcla de 5 ml de THF absoluto y 1 ml de DMF absoluto,
se afiaden 301 mg de 1-{3-[5-(3-dimetilamino-propoxi) -
pirimidin-2-il]-fenil}-etanol (1,00 mmol) y 500 mg de trife-
nilfosfina unida a polimero (1,5 mmol), se agitan durante 30
min a temperatura ambiente y luego se afiaden bajo enfriamiento
con hielo / H,0 y agitacién 345 mg de azodicarboxilato de di-
ter.-butilo (1,5 mmol) y se agita durante 2 h a temperatura
ambiente. Para la elaboracién, se diluye la mezcla de reaccidn
con 10 ml de metanol y el polimero se elimina por filtraciédn.
El residuo se lava con diclorometano y el filtrado combinado
en el evaporador rotativo se retira del residuo y se purifica
por cromatografia (gel de silice: DCM + 0-30% de MeOHF.Se ob-
tiene “A298”, p. f. 105-7°C.

Andlogamente, se obtienen los siguientes compuestos



Compues-| Nombre y/o estructura ESI

to N.° | [M+H] *

“"A299" | 6-(3,5-difluoro-fenil)-2-(1-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-il]- 492

fenil}-etil)-2H-piridazin-3-ona

“A300" clorhidrato de 6-(3,5-difluoro-fenil)-2-

((R)-1-{3-[5-(3-dimetilamino-propoxi) -

pirimidin-2-il]-fenil}-etil)-2H-piridazin- 402
3-ona

“A301” clorhidrato de 6-(3,5-difluoro-fenil)-2-
((8)-1-{3~[5-(3-dimetilamino-propoxi) -
pirimidin-2-il]-fenil}-etil)-2H-piridazin- 4o
3-ona

Ejemplo 60

Preparacién de 3-(1-{3-[5-(1-metil-1-oxi-piperidin-4-

ilmetoxi)-pirimidin-2-il]-bencil}-6-oxo-1,6-dihidro-

piridazin-3-il) -benzonitrilo (“A302")
. 0]

N
N SN N

N z |
N\J\O

N\

En un frasco de reaccidn, provisto con un agitador magné-
tico, se suspenden 100 mg de 3-(1-{3~[5-(l1-metil-piperidin-4-

ilmetoxi) -pirimidin-2-il]-bencil}-6-oxo-1,6-dihidro-piridazin-
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3-il) -benzonitrilo (0,203 mmol) en 5 ml de agua y 5 ml de ace-
tonitrilo, se afiaden 100 ul de Perhydrol (0,979 mmol) y se
agita durante 24 h a temperatura ambiente. Luego se vierte en
agua, se extrae con diclorometano, las fases de diclorometano
combinadas se secan, se filtran y se retiran para dar el resi;
duo. El residuo se extrae en gel de silice y se cromatografia
(diclorometano + 0-50% de metanol). El residuo de la cromato-
grafia se liofiliza; ESI 509; p. f£. 85°C (descomposicién).

Ejemplo 61

Preparacién de 3-(1-{3-[5-(1-Formil-piperidin-4-ilmetoxi)-
pirimidin-2-il]-bencil}-6-oxo-1,6-dihidro-piridazin-3-il) -

benzonitrilo, ESI 409:

7

calentamiento en
formiato de etilo

0,

1 Z /N ~ .

N JO/ @N .
~

"A303" H

Ejemplo 62

Por reaccién de 3-(6-oxo-1-{3-[5-(piperidin-4-ilmetoxi)-
pirimidin-2-il] -bencil}-1, 6-dihidro-piridazin-3-il) -
benzonitrilo con clorhidrato de cloruro de dimetilaminoetilo
y carbonato de cesio en DMF y posterior separacidén cromato-

grafica, se obtienen
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(“A308") , EST
550;

y trifluoroacetato de

Z 0]
NQ? x> N N
N~
O/\C‘
N 0]

MO

0 |
(“A 309”), ESI 594.
Ejemplo 63

Por reaccién de 3-(6-oxo-1-{3-[5-(piperidin-4-ilmetoxi) -
pirimidin-2-il] -bencil}-1,6-dihidro-piridazin-3-il)-
benzonitrilo con éster metilico de beta-bromoetilo y carbo-
nato de cesio en DMF se obtiene el compuesto trifluoroaceta-

to de

N&

(“A311”), ESI 537.

Ejemplo 64

Por reaccién de 3-(6-oxo-1-{3-[5-(piperidin-4-ilmetoxi) -
pirimidin-2-il]-bencil}-1,6-dihidro-piridazin-3-il)-
benzonitrilo con bromoetano y carbonato de cesio en DMF se

obtiene el compuesto trifluorocacetato de



N _~
(“A313"), ESI 507.
Datos farmacoldégicos
Tabla 1 Inhibicién de Met-quinasa

5 Algunos compuestos representativos de la férmula I

Compuesto ICso ICsg
N.° (ensayo (ensayo
celular) celular)

“ALl” A A
“A2” A A
“A6" A
“A8" A
“A9” A

“A13” B

“A14” A

“A15” A

“Al6” A

“A17” A

“A18" A

“A19” A

“A20” A

“A22” A

“A23" A

“A25” A

“A26” A
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“A35" A
“AS57" A
“A63" A
“A64" A
“A66" A
“A79" A
“Al102" A
“Al68" A
“Al169" A
“A189” A
“A209” A
"A226" A
“A229" A
“A237" A
“A257" | A
“A287" A
“A288" A
ICsp: I1nmM -1 pyM=A1puyM - 10 uM = B > 10 uyM = C

Los compuestos enumerados en la Tabla I son los compuestos
especialmente preferidos seglin la invenciédn.
Los siguientes ejemplos se refieren a medicamentos:
EJEMPLO A: FRASCOS-AMPOLLA PARA INYECTABLES
Una solucién de 100 g de un principio activo de la férmu-
la I y 5 g de hidrbégeno-fosfato disédico en 3 1 de agua bides-
tilada se ajusta a un valor de pH 6,5 usando dcido clorhidrico

2 N, se filtra en forma estéril, se transfiere a frascos-



10

15

20

25

ampolla para inyectables, se liofiliza en condiciones estéri-
les y se sella en forma estéril. Cada frasco-ampolla para in-
yectables contiene 5 mg de principio activo.
EJEMPLO B: SUPOSITORIOS

Se funde una mezcla de 20 g de un principio activo de 1la
férmula I con 100 g de lecitina de soja y 1400 g de manteca de
cacao, se vierte en moldes y se deja enfriar. Cada supositorio
contiene 20 mg de principio activo.
EJEMPLO C: SOLUCION

Se prepara una solucién de 1 g de un principio activo de
la férmula I, 9,38 g de NaH,PO, - 2 H,0, 28,48 g de Na,HPO, - 12
H,O y 0,1 g de cloruro de benzalconio en 940 ml de agua bides-
tilada. La solucién se ajusta a un valor de pH 6,8, se comple-
ta hasta 1 1 y se esteriliza por irradiacién. Esta solucién
puede utilizarse en forma de gotas oftilmicas.
EJEMPLO D: UNGUENTO

Se mezclan 500 mg de un principio activo de la férmula I
con 99,5 g de vaselina en condiciones asépticas.
EJEMPLO E: COMPRIMIDOS

Se comprime una mezcla de 1 kg de un principio activo de
la férmula I, 4 kg de lactosa, 1,2 kg de almiddén de papa, 0,2
kg de talco y 0,1 kg de estearato de magnesio de manera con-
vencional para formar comprimidos, de modo tal que cada com-
primido contenga 10 mg de principio activo.
EJEMPLO F: GRAGEAS

Anadlogamente al ejemplo E se prensan los comprimidos que
luego se recubren de manera convencional con una cobertura de
sacarosa, almidén de papa, talco, goma tragacanto y colorante.

EJEMPLO G: CAPSULAS



Se colocan 2 kg de principio activo de la férmula I de
manera convencional en cépsulas de gelatina dura, de modo que
cada cépsula contenga 20 mg de principio activo.

EJEMPLO H: AMPOLLAS

Una solucidn de 1 kg de un principio activo de la férmula
I en 60 1 de agua bidestilada se filtra en forma estéril, se
transfiere a ampollas, se liofiliza en condiciones estériles y
se sella bajo esterilidad. Cada ampolla contiene 10 mg de

principio activo.



10

15

20

25

1.
en donde
Rl
R2
R3
R*, RY

REIVINDICACIONES

Compuestos de la férmula I

O Re

-~

R2
X N ‘
; N
R R4
R3

es Ar o Het,

es un heterociclo de 6 miembros insaturado, satu-
rado o aromatico con 1 a 4 atomos de N, O y/o S,
que puede no estar sustituido o que puede estar
mono-, di- o trisustituido con Hal, A, [C(R®),].OR?,

N=CR’N(R®*),, SR?, NO,, CN, COOR®, CON(R®),, NR3COA,

NR?SO0,A, SO,N (R?) 5, S(O)mA, [C(R?) 21N (R?) 5,
[C(R?) ] Het, 0[C(R?),],0R?, O[C(R?) 21N (R?) 2,
O[C(R?) 21 4C=C [C (R*) ] 1N (R) 2, OLC (R) ]1aN'0" (R?) 5,
0[C(R?),] Het, S[C(R?) 21N (R?) 5, S[C(R?) ;] Het,

NR’[C(R?),]1.N(R?*),, NR®[C(R?®),] Het, NHCON (R?),, NHCO-
NH[C(R?) ;] 2N (R?) 5, NHCONH [C (R?) ;] sHet,
[C(R®) ] 2NHCO [C (R?) 51N (R) 2, |
[C(R?) 2] ,NHCO [C (R?) ;] Het, CON (R?) 2,
CONR® [C (R?) 2] uN(R?) 5, CONR? [C (R?) ,] ,NR?*COOA,
CONR® [C(R®),],OR?®, CONR®[C(R®),],Het, COHet, COA,
CH=CH-COOR®, CH=CH-N(R?), y/u =0 (oxigeno del car-
bonilo),

es H o A,

son cada uno, de modo independiente entre si, H,
Hal, A, OR?}, CN, COOR?®, CON(R®),, NR?COA, NR?SOA,

SO,N(R?*), o S(0)A,



Ar

5
10 Het
15
20

Het?!
25

A

es fenilo, naftilo o bifenilo no sustituido o mo-
no-, di- o trisustituido con Hal, A, [C(R?),],OR?,
[C(R®),].N(R*),, SR®, NO,, CN, COOR?}, CON(R?),,
NR’COA, NR’S0,A, SO,N(R®),, S(O)sA, CO-Het, Het,
O[C(Rﬂz]nN(Rﬂz,. O[C(R%),] Het, NHCOOA, NHCON (R?),,
NHCOO [C (R?) ;] N (R?) 5, NHCOO [C (R?) ,] 1Het, NHCO-
NH[C(R?) ;] ,N(R?),, NHCONH[C(R?),] Het, OCONHI[C (R?),]n-
N(R?),, OCONH [C (R?) ;] Het, CONR® [C (R?) 21 nN(R?) 5,
CONR® [C (R®) ;] ;Het y/o COA,

es un heterociclo mono-, di- o triciclico satura-
do, insaturado o aromatico con 1 a 4 atomos de N,
O y/o 8, que puede no estar sustituido o que puede
estar mono-, di-, tri-, tetra- o pentasustituido
con Hal, A, I[C(R?),1.0R?, [C(R®).].N(R®),, SR?®, NO,,
CN, COOR?, CON(R®),, NR?COA, NR®SO,A, SO,N(R%),,
S(O)mA,  CO-Het', [C(R’),] Het’, O[C(R?).]N(R?),,
O[C(R’) ] Het?, NHCOOA, NHCON (R?) ,, NHCO-
O[C(R?) ;14N (R?*) 5, NHCOO[C(R?),],Het', NHCONH [C(R?),],-
N(R3)2, NHCONH [C (R®) ;] ;Het!, OCONH[C(R?),].N(R?®),, O-
CONH [C (R®) ,] ;Het', CO-Het!, CHO, COA, =S, =NH, =NA
y/u =0 (oxigeno del carbonilo), y en donde un ni-
trégeno del anillo puede estar oxidado,

es un heterociclo monociclico saturado con 1 a 2
atomos de N y/u O, que puede estar mono- o disus-
tituido con A, OA, OH, Hal y/u =0 (oxigeno del
carbonilo),

es alquilo no ramificado o ramificado con 1-10
dtomos de C, en donde 1-7 atomos de H pueden estar

reemplazados por F y/o en donde uno o dos grupos
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CH; no adyacentes pueden estar reemplazados por O,
NH, S, SO, SO, y/o por grupos CH=CH, o alquilo ci-

clico con 3-7 atomos de C,

Hal es F, Cl1, Br o I,
m es 0, 1 6 2,

n es 0, 1, 2, 3 6 4,
p es 1, 2, 3 6 4,

asi como sus derivados, solvatos, sales, tautdmeros y este-
reoisdmeros de utilidad farmacéutica, incluyendo sus mezclas
en todas las proborciones.
2. Compuestos de acuerdo con la reivindicacién 1, en
donde
R? es un heterociclo de 6 miembros insaturado, saturado o
aromdtico con 1 a 4 &Atomos de N y/u O, que puede no
estar sustituido o que puede estar mono-, di- o tri-

sustituido con Hal, A, [C(R?),1.0R?}, N=CR3N(R?®),, CN, CO-

OR?, [C(R?) 2] aN (R?) 5, [C(R?) ] Het, 0[C(R?),],0R?,
O[C(R?) 21N (R%), O [C(R?) 2] 4C=C[C (R?) 2] uN (R?) 2,
O[C(R®) 1 N'O7(R*),,  OIC(R®).]nHet,  NRP[C(R®).)aN(R?),,
NR® [C(R?) ;] Het, [C(R?) 21 hNHCO [C (R?) 2] N (R?) 5,
[C(R?) ;] NHCO[C (R?) ;] ;Het, CONR® [C (R?) 2] N (R?) 5,
CONR® [C (R?) ;] 2NR?COOA, CONR® [C (R?) 2] hOR?,
CONR? [C (R?) ,] ;Het, COHet, CH=CH-COOR?,

CH=CH-N(R?), y/u =0 (oxigeno del carbonilo),
asi como sus derivados, solvatos, sales, tautdmeros y este-
reoisdmeros de utilidad farmacéutica, incluyendo sus mezclas
en todas las proporciones.

3. Compuestos de acuerdo con la reivindicacién 1 & 2,

en donde
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Ar es fenilo, naftilo o bifenilo no sustituido o mono-, di-
o trisustituido con A, Hal, CN, S(0),A, NR3COA, CON(R?),,
O[C(R’)2]aN(R’) 2,  [C(R®),].0R’,  CONR®[C(R®),1.N(R’), y/o
CONR® [C (R?) ;] ,Het,

asi como sus derivados, solvatos, sales, tautdmeros y este-

reoisdmeros de utilidad farmacéutica, incluyendo sus mezclas

en todas las proporciones.
4. Compuestos de acuerdo con una o varias de las rei-
vindicaciones 1-3, en donde

R*, R* son H, |

asi como sus derivados, solvatos, sales, tautdmeros y este-

reoisdémeros de utilidad farmacéutica, incluyendo sus mezclas

en todas las pfoporciones.
5. Compuestos de acuerdo con una o varias de las rei-
vindicaciones 1-4, en donde

Het es un heterociclo mono-, di- o triciclico saturado, insa-

turado o aromdtico con 1 a 4 atomos de N, O y/o S, que
puede no estar sustituido o que puede estar mono-, di-,
tri-, tetra- o pentasustituido con A, CHO, COOR®, CON(R?),,
[C(R)2]aHet?, [C(R®),1,0R?, [C(R?)2]aN(R®),, OIC(R?).].Het y/u
=0 (oxigeno del carbonilo), y en donde un nitrdégeno del
anillo puede estar oxidado,

asi como sus derivados, solvatos, sales, tautdémeros y este-

reoisdmeros de utilidad farmacéutica, incluyendo sus mezclas

en todas las proporciones.
6. Compuestos de acuerdo con una o varias de las rei-
vindicaciones 1-5, en donde

Het? es un heterociclo monociclico saturado con 1 a 2 ato-

mos de N y/u O, que puede estar mono- o disustituido
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con A y/u =0 (oxigeno del carbonilo),
asi como sus derivados, solvatos, sales, tautémeros y este-
reoisdmeros de utilidad farmacéutica, .incluyendo sus mezclas
en todas las proporciones.

7. Compuestos de acuerdo con una o varias de las rei-
vindicaciones 1-6, en donde
A es alquilo no ramificado o ramificado con 1-8 &atomos de

C, en donde 1-7 &tomos de H pueden estar reemplazados por

F y/o C1,
asl como sus derivados, solvatos, sales, tautdmeros y este-
reoisémeros de utilidad farmacéutica, incluyendo sus mezclas
en todas las proporciones.

8. Compuestos de acuerdo con una o varias de las rei-
vindicaciones 1-7, en donde
R' es Ar o benzo[2,1,3]tiadiazolilo,
asi como sus derivados, solvatos, sales, tautdémeros y este-
reoisdbmeros de utilidad farmacéutica, incluyendo sus mezclas
en todas las proporciones.

9. Compuestos de acuerdo con una o varias de las rei-
vindicaciones 1-8, en donde
R’ es H, metilo, etilo o propilo,
asi como sus derivados, solvatos, sales, tautdmeros y este-
reoisdbmeros de utilidad farmacéutica, incluyendo sus mezclas
en todas las proporciones.

10. Compuestos de acuerdo con una o varias de las rei-
vindicaciones 1-9, en donde
R? es pirimidinilo, piridazinilo, piridinilo,

[1,3]oxazinanilo, morfolinilo, piperidinilo o pipera-

zinilo no sustituido o mono-, di- o trisustituido con
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Hal, A, [C(R?),]1,0R?, N=CR’N (R?) ,, CN, COOR?,

[C(R?);]aN(R?) 2, [C(R®).]Het, O[C(R®),],0R?,
0[C(R%) 21N (R?),, O[C(R?)21,C=C[C (R?) ;1N (R?),,
O[C(R?),]1N'O"(R*) 2,  O[C(R®),laHet,  NR®[C(R?),].N(R?),,
NR® [C(R?) 5] sHet, [C(R?) 2] hNHCO [C (R?) ;] 1N (R?) 5,

[C(R?) ;] .NHCO[C (R?),] Het, CONR® [C(R?) ;] WN (R?) 5,

CONR? [C (R?) ,] .NR3COOA, CONR? [C (R?) ,],0R?,
CONR® [C (R®) ,] .Het, COHet, CH=CH-COOR?,

CH=CH-N(R%*), y/u =0 (oxigeno del carbonilo),

asi como sus derivados, solvatos, sales, tautémeros y este-

reoisbmeros de utilidad farmacéutica, incluyendo sus mezclas

en todas las proporciones.

11. Compuestos de acuerdo con una o varias de las rei-

vindicaciones 1-10, en donde

Het

es piperidinilo, piperazinilo, pirrolidinilo, morfo-
linilo, furilo, tienilo, pirrolilo, imidazolilo, pi-
razolilo, oxazolilo, isoxazolilo, tiazolilo, isotia-
zolilo, piridilo, pirimidinilo, triazolilo, tetrazo-
lilo, oxadiazolilo, tiadiazolilo, piridazinilo, pira-
zinilo, bencimidazolilo, benzotriazolilo, indolilo,
benzo[1,3]dioxolilo, indazolilo, aza-
biciclo[3,2,1]loctilo, aza-biciclo[2,2,2]octilo, imi-
dazolidinilo, azepanilo o benzo[2,1,3]tiadiazolilo no

sustituido o mono-, di-, tri-, tetra- o pentasusti-

tuido con A, CHO, COOR?}, CON(R®),, [C(R?®),].Het?,

[C(R®),1a0R?, [C(R?)2]1uN(R?)2, O[C(R?);]lnHet® y/u =0 (oxi-

geno del carbonilo),
y en donde un nitrdgeno del anillo puede estar oxida-

do,
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asi como sus derivados, solvatos, sales, tautbémeros y este-
reoisdmeros de utilidad farmacéutica, incluyendo sus mezclas
en todas las proporciones.
12. Compuestos de acuerdo con una o varias de las rei-
vindicaciénes 1-10, en donde
Het! es pirrolidinilo, piperidinilo, piperazinilo o morfoli-
nilo no sustituido o mono- o disustituido con A y/u =0
(oxigeno del carbonilo),
asi como sus derivados, solvatos, sales, tautémeros y este-
reoisdmeros de utilidad farmacéutica, incluyendo sus mezclas
en todas las proporciones.
13. Compuestos de acuerdo coh una o varias de las rei-
vindicaciones 1-12, en donde
R* es Ar o Het,
R? es pirimidinilo, piridazinilo, piridinilo,

[1,3]oxazinanilo, morfolinilo, piperidinilo o piperazi-

nilo no sustituido o mono-, di- o Erisustituido con
Hal, A, [C(R?) 21 ,0R?, N=CR’N (R%) ,, CN, COOR?,
[C(R?) 21N (R?) 2, [C(R?) ;] nHet, O[C(R?) 21 ,0R?,
O[C(R®) 21N (R?), ' O[C(R?)2]1.C=C[C (R?) 2]1aN(R?) 5,
O[C(R’) 2]1.N'0" (R?) 5, 0[C(R?) ] Het, NR® [C (R?) 2] uN (R?) ,
NR® [C (R?) ;] nHet, [C(R?) 2] uNHCO[C (R?) ] N (R?) 5,
[C(R?),],NHCO[C (R?) ] Het, CONR® [C (R?) 2] uN (R?) 5,

CONR? [C (R?) ,]1 .NR?*COOA, CONR®[C(R?),]1,0R?, CONR?[C(R?),] Het,
COHet, CH=CH-COOR?,
CH=CH-N(R*), y/u =0 (oxigeno del carbonilo),

R® es H, metilo, etilo o propilo,

R*, R* es H,

Ar es fenilo, naftilo o bifenilo no sustituido © mono-,
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Het

Het?!

Hal
m

n

P

di- o trisustituido con A, Hal, CN, S(O)mA, NRCOA,
CON (R?) ,, O[C(R?),].N (R?),, [C(R)2]1,0R?,
CONR® [C(R?) ;1N (R?), y/o CONR?[C (R?),] Het,

es piperidinilo, piperazinilo, pirrolidinilo, morfoli-
nilo, furilo, tienilo, pirrolilo, imidazolilo, pirazo-
lilo, oxazolilo, isoxazolilo, tiazolilo, isotiazolilo,
piridilo, pirimidinilo, triazolilo, tetrazolilo, oxadi-
azolilo, tiadiazolilo, piridazinilo, pirazinilo, benci-
midazolilo, benzotriazolilo, indolilo, ben-
zo[1,3]dioxolilo, indazolilo, aza-biciclo[3,2,1l]octilo,

aza-biciclo[2,2,2]octilo, imidazolidinilo, azepanilo o

benzo([2,1,3]tiadiazolilo no sustituido o mono-, di-,
tri-, tetra- o pentasustituido con A, CHO, COOR?,
CON(R%)z,  [C(R).]aHet!,  [C(R®),1.0R?,  [C(R®),1.N(R?),,
O[C(R?) ] ;Het? y/u =0 (oxigeno del carbonilo),

y en donde un nitrégeno del anillo puede estar oxidado,
es pirrolidina, piperidina, piperazina o morfolina no
sustituida o mono- o disustituida con A y/u =0 (oxigeno
del carbonilo),

es alquilo no ramificado o ramificado con 1-8 &tomos de
C, en donde 1-7 &atomos de H pueden estar reemplazados
por F y/o C1,

es F, Cl, Br o I,

asi como sus derivados, solvatos, sales, tautdomeros y este-

reoisémeros de utilidad farmacéutica, incluyendo sus mezclas

en todas las proporciones.



14. Compuestos de acuerdo con la reivindicacién 1,

leccionados del grupo

se-

N.° Nombre y/o estructura

“Al" 2-[3-(5-metilpirimidin-2-il)-bencil] -6-(3,4,5-
trifluorofenil)-2H-piridazin-3-ona

“A2" 6-(3,5-difluorofenil) -2-[3-(5-metil-pirimidin-2-
il) -bencill] -2H-piridazin-3-ona

“A3" 2-[3-(4-metil-pirimidin-2-il) -bencil] -6-(3,4,5-
trifluoro-fenil)-2H-piridazin-3-ona

“A4" 2—(3—pirimidin—2—il—bencil)—6—(3,4,5—trifiuoro—
fenil)-2H-piridazin-3-ona

“AS5” 4-{3-[3-(3,5-difluoro-fenil)-6-oxo-6H-piridazin-
1-ilmetil]-fenil}-morfolin-3-ona

“A6" 3-{3-[3-(3,5-difluoro-fenil) -6-oxo-6H-piridazin-
1-ilmetil] -fenil}-[1,3]oxazinan-2-ona

4 © 0]
L

“AT" 3-{3-[6-0x0-3-(3,4,5-trifluoro-fenil) -6H-
piridazin-1-ilmetil]l-fenil}-[1,3]oxazinan-2-ona

“A8" 1-{3-[3-(3,5-difluorofenil) -6-oxo-6H-piridazin-1-
ilmetil]-fenil}-3-metil-6H-piridazin-6-ona

“A9¥ 6-(3,5-difluorofenil)-2-[3-(5-metilpiridin-2-il) -
bencil]—2H—pifidazin—3—ona

“Al0” 6-(3,5-difluoro-fenil)-2-[3-(5-metoxi-piridin-2-

il)-bencil] -2H-piridazin-3-ona




“All” 2~[3-(5-aminopiridin-2-il)-bencil] -6-(3,5-
difluorofenil)-2H-piridazin-3~-ona

“A12" 6-(3,5-difluoro-fenil)-2-{3-[5-(4-metil-
piperazin-1-il)-piridin-2-il]-bencil}-2H-
piridazin-3-ona

“Al3” 6-(3,5-difluorofenil) -2-[3- (4-piperazin-1-il-
pirimidin-2-il)-bencill] -2H-piridazin-3-ona

“A14” 6-(3,5-difluorofenil) -2-{3-[5-(4-metilpiperazin-
l1-ilmetil)-pirimidin-2-il]-bencil}-2H-piridazin-
3-ona

“A15” 3-{1-[3-(5-metilpirimidin-2-il) -bencil] -6-oxo-
1,6-dihidro-piridazin-3-il}-benzonitrilo

“Al6" N’-(2-{3-[3-(3,5-difluorofenil)-6-oxo-6H-
piridazin-1-ilmetil]-fenil}-pirimidin-5-il)-N,N-
dimetil-formamidina

“Al17” 2-[3-(5-aminopirimidin-2-il)-bencil] -6-(3,5-
difluorofenil)-2H-piridazin-3-ona

“A18” 6-(3,5-difluorofenil) -2-{3-[5-(4-metilpiperazin-
1-il)-pirimidin-2-il]-bencil}-2H-piridazin-3-ona

“A19” 6-(3,5-difluoro-fenil)-2-[3-(5-piperazin-1-il-
pirimidin-2-il)-bencil] -2H-piridazin-3-ona

“A20” 2-{3-[5~(4-metil-piperazin-1-il)-pirimidin-2-il]-

bencil}-6-(3,4,5-trifluoro-fenil) -2H-piridazin-3-

ona




\\A2 1 [

6-(3,5-difluorofenil) -2-[3-(5-hidroxipirimidin-2-

il)-bencil] -2H-piridazin-3-ona

\\A2 2 [

6-(3,5-difluorofenil) -2-{3~[5-(3-dimetilamino-
propoxi) -pirimidin-2-il]-bencil}-2H-piridazin-3-

ona

\\Az 3 "

6-(3,5-difluoro-fenil) -2-{3-[5-(1-metil-
piperidin-4-iloxi)-pirimidin-2-il]l-bencil}-2H-

piridazin-3-ona

F\(P/(NTKV@\JE\O /@/

“A2 4 "

6-(3,5-difluoro-fenil) -2-{3-[5~(3-dimetilamino-

propoxi)-piridin-2-il]-bencil}-2H-piridazin-3-ona

\\A2 5 "

2-[3-(5-bromopirimidin-2-il) -bencil] -6-(3,5-

difluorofenil)-2H-piridazin-3-ona

\\Az 6 4

6-(3,5-difluorofenil) -2-{3-[5-(1-metil-1H-
pirazol-4-il) -pirimidin-2-il]-bencil}-2H-

piridazin-3-ona

\\Az 7 n

6-(3,5-difluoro-fenil)-2-{3-[6-(4-metil-
piperazin-1-il)-piridazin-3-il]-bencil}-2H-

piridazin-3-ona

\\A2 8 [

6-(3,5-difluoro-fenil)-2-{3~[6-(3-dimetilamino-
propoxi)-piridazin-3-il]-bencil}-2H-piridazin-3-

ona

\\Az 9 [

éster etilico del &cido 2-{3-[6-ox0-3-(3,4,5-
trifluoro-fenil)-6H-piridazin-1-ilmetil] -fenil}-

pirimidin-5-carboxilico

\\A3 O "

éster etilico del &cido 2-{3-[3-(3,5-difluoro-




fenil) -6-oxo-6H-piridazin-1-ilmetil] -fenil}-

pirimidin-5-carboxilico
F

B o
N\N 0 Né?iﬂ/ﬂ\o/\\
N

K@)\N

“A31” acido 2-{3-[6-0x0-3-(3,4,5~-trifluoro-fenil) -6H-
piridazin-1-ilmetil] -fenil}-pirimidin-5-
carboxilico

“A32" 4cido 2-{3-[3-(3, 5—dif1uo£o—feni1) -6-0X0~6H-
piridazin-1-ilmetill-fenil}-pirimidin-5-
carboxilico

“A33” dcido (2-dimetilamino-etil)-amida del &cido 2-{3-
[6-0x0-3-(3,4,5-trifluoro-fenil)-6H-piridazin-1-
ilmetil] -fenil}-pirimidin-5-carboxilico

“A34” |

“A35” F

N
AV N7j/ﬁ\n’\/\/N\
“A36" F




\\A3 7 ”

® X
NS0 w7 NN
| L J H H/T\
wWA38” F.
N AN
N 0O N*= N
Y
N
“A39” F
'\
N
"N~ o N/I NH,
X
“A40” F
N
\ 9
“N 0 N/I N/\/\/N
k@/k\N H
“A41” F
o |
N\N 0 N?j/ﬁ\N/\
oy
\\A42II F

S



“A43" F J\

“A44” F

“Ad4a”
\\A45" F
|\
N\ 0 Nﬂ/ﬁ\NMD
k@/k\ H
N
F
“A46" F
® D
R0 N
~ H
K@/kN
F
“A47" F




\\A4 8"

\\A49"
A
Nl I
) 0 N% N/\/\/N\
<) H
\\ASO"
» 0
~ H
“A51” acido [2—(1H—imidazol—4—il)—etil]—amida del acido
2-{3-[6-0x0-3~-(3,4,5-trifluoro-fenil) -6H~-
piridazin-1-ilmetil]-fenil}-pirimidin-5-
carboxilico
\\A52n F
I\
N N
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N
F
WAG3H F.
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N\N 0 N,I /\/\'6
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N
“A54” 2-[3-(5-cloro-pirimidin-2-il)-bencil] -6-(3,4,5-
trifluoro-fenil) -2H-piridazin-3-ona
“AS5” 4-{1-[3-(5-metil-pirimidin-2-il) -bencil] -6-oxo-

1,6-dihidro-piridazin-3-il}-N-(3-piperidin-1-il-




propil)-benzamida

“A56” 6-(3,5-difluoro-fenil)-2-{3-[5-(3-pirrolidin-1-
il-propoxi) -pirimidin-2-il] -bencil}-2H-piridazin-
3-ona

“A57" 6-(3,5-difluoro-fenil)-2-(3-{5-[2~(4-metil-
piperazin-1-il)-etoxi]-pirimidin-2-il}-bencil) -
2H-piridazin-3-ona

“A58" 6—-(3,5-difluoro-fenil)-2-[3-(5-dimetilaminometil-
pirimidin-2-il)-bencil] -2H-piridazin-3-ona

“A59” 6-(3,5-difluorofenil) -2-{3-[4- (metil-piperidin-4-~
il-amino)-pirimidin-2-il]-bencil}-2H-piridazin-3-
ona

“A60" 2-{3-[5-(3-dimetilamino-propoxi)-pirimidin-2-il] -
bencil}—6—(3,4,5—trifluoro—fenil)—2H—piridazin—3—
ona |

“A63"

/N\N
N7 = CNH
N
“A64" 2-{3-[5-(2-dimetilamino-etoxi) -pirimidin-2-il] -

bencil}-6-(3,5-difluoro-fenil)-2H-piridazin-3-ona

N



“A65" 2-{3-[5- (piperazin-1-il)-pirimidin-2-il) -bencil}-
6-(3,4,5-trifluoro-fenil)-2H-piridazin-3-ona

“A66" 6~-(3,5-difluoro-fenil)-2-{3-[5- (1-metil-
piperidin-4-ilmetoxi)-pirimidin-2-il]-bencil}-2H-
piridazin-3-ona

“A67" 6-(3,5-difluoro-fenil)-2-{3-[6-(3-dimetilamino-
propilamino) -piridazin-3-il]-bencil}-piridazin-3-
ona

“A68" 6-(3,5-difluoro-fenil)-2-{3-[6-(2-dimetilamino-
etilamino)-piridazin-3-il]-bencil}-piridazin-3-
ona

“A69” 6-(3,5-difluoro-fenil)-2-{3-[6~-(4-dimetilamino-
butilamino)-piridazin-3-il]-bencil}-piridazin-3-
ona

“A70" 6~-(3,5-difluoro-fenil) -2-{3-[6-(1-metil-
piperidin—4—ilamino)—pifidazin—B—il]—bencil}—
piridazin-3-ona

F
“A71" . o }\l\
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“A75" 4-(2-{3-[3-(3,5-difluoro-fenil) -6-oxo—-6H-
piridazin-1-ilmetil]-fenil}-pirimidin-5-il) -
morfolin-3-ona
= O
F x N N
N | J\ 0
N
LA
E L_o
“AT76" N’-(2-{3-[3-(3,4,5-trifluorofenil) -6-oxo-6H-
piridazin-1-ilmetil]~fenil}-pirimidin-5-il) -N, N-
dimetil-formamidina
“AT7T7" 2-{3-[6-0x0-3-(3,4,5-trifluoro-fenil) -6H-
piridazin-l-ilmetil]-fenil}-pirimidin-5-
carbonitrilo
Z 0]
F NS en
F
\\A78II

6—[4- (3-dimetilamino-propoxi) -3,5-difluoro-
fenil]-2-[3-(5-metil-pirimidin-2-il)-bencil] -

2H-piridazin-3-ona




F 7
i \\_ng:N
/—J/_. N—N
—N F
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“AT79” 6-benzo[1,2,5]tiadiazol-5-11-2~[3-(5-metil-
pirimidin-2-il) -bencil] -2H-piridazin-3-ona
N= = 4
/
SN \ o) N:\\g
N N-N N
“A80" 6—(3,5-difluoro-fenil)-2-[3-(6-0oxo-1,6-dihidro-
pirimidin-2-il)-bencil] -2H-piridazin-3-ona
“A81” 6-(3,5-difluoro-fenil) -2-{3-[4-(3-dimetilamino-
propoxi)-pirimidin-2-il]l-bencil}-2H-piridazin-3-
ona
“A82" 2-[3-(5-aminopirimidin-2-il)-bencil] -6-(3, 4,5~
trifluorofenil)-2H-piridazin-3-ona
“A83" 2-(3-pirimidin-5-il-bencil)-6-(3,4,5-trifluoro-
fenll -2H-piridazin-3-ona
“A84" \Qﬂ /\9\ \C
N-N
“A85” N-- (2—{3— [3-(3,5-difluoro-fenil)-6-oxo-6H-

piridazin-1-ilmetil]-fenil}-pirimidin-5-il)-2-

dimetilamino- acetamida

\ N

/U\/N




“A86" 2-[3-(6-metil-piridin-3-il)-bencill-6-(3,4,5-
trifluoro-fenil)-2H-piridazin-3-ona
“A87" N-(2-{3-[3-(3,5-difluoro-fenil) -6-oxo-6H-
piridazin-1-ilmetil]-fenil}-pirimidin-5-il)-4-
dimetilamino-butiramida
Z 0]
F x N N
N~ NJJ\/\/N\
H
F
F ,
0 \ ol{
\\A88II N
\ N7 M
F N-n O —
N
\\A89II F o \N
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“A93” 2-[3-(5-aminometil-pirimidin-2-il) -bencil] -6-

(3,4,5-trifluoro-fenil)-2H-piridazin-3-ona




\\A9 4 n

2-(3-piridin-4-il-bencil)-6-(3,4,5-trifluoro-

fenil)-2H-piridazin-3-ona

\\A9 5 n

N-(2-{3-[3-(3,5-difluoro-fenil) -6-oxo-6H~
piridazin-1-ilmetil]-fenil}-pirimidin-5-il)-3-

dimetilamino-propionamida

O
N
F \N/N | N o
N A N/H\V/A\N//
H I
F

\\A9 6 1

3-(4-metil-piperazin-1-il)-N-(2-{3-[6-ox0-3-
(3,4,5-trifluoro-fenil)-6H-piridazin-1-ilmetil] -

fenil}-pirimidin-5-ilmetil)-propionamida

// 0]
FQ/ENT\/Q\I(\NJ\/ H '/\) ~
F N =~ N N

! T

\\A9 7 "

2-(4-metil-piperazin-1-il)-N-(2-{3-[6-0x0-3~
(3,4,5-trifluoro-fenil)-6H-piridazin-1-ilmetil] ~

fenil}-pirimidin-5-ilmetil)-acetamida

F - S&\/Q

\\Ag 8 "

2-metilamino-N- (2-{3-[6-0x0-3-(3,4,5-trifluoro-
fenil) -6H-piridazin-1-ilmetil]l-fenil}-pirimidin-

5-ilmetil) —acetamida




“A99" 3-dimetilamino-N- (2-{3-[6-0x0-3-(3,4,5-trifluoro-
fenil)-6H-piridazin-1-ilmetil]~fenil}-pirimidin-
5-ilmetil) -propionamida

o /
A »\/\N
F — u \
7
\ o NN
F N-N =N

“A100” 2-[3~(5-metil-pirimidin-2-il)-bencil] -6- (2H-
pirazol-3-il)-2H-piridazin-3-ona

“A101” 6-(3,5-difluoro-fenil)-2-[3-(5-hidroximetil-
pirimidin-2-il)-bencil] -2H-piridazin-3-~ona

“Al102” | 6-(3,5-difluoro-fenil)-2-{3-[5-(piperidin-4-
iloxi) -pirimidin-2-il] ~bencil}-2H-piridazin-3-ona

F

\\A103" F

F A /N\
N ~ NCNH
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F X =N
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“A110"

\\Al 1 1 u

“Al12”

\\Al 13 [

“A114”

“A115”

“A116"




\\Al 1 7"

O/\/O\

“A118"

F
y o
NNPZ 0
F

\\Al 19 "

6-(3,5-difluoro-fenil)-2-{3~[5-(8-metil-8-aza-
biciclo[3,2,1]oct-3-iloxi) -pirimidin-2-il]-

bencil} 2H—p1r1da21n 3-ona

(e N

“A120"

AP : o)
F \N’N | Ny F/M\N//
¢ .

“A121”

6-(3,5~-difluoro-fenil) -2-{3-[5-((S)-1-metil-
pirrolidin-3-iloxi)-pirimidin-2-il]-bencil}-2H-

piridazin-3-ona

Z 0O
N/O
F

“A122”

6-(3,5-difluoro-fenil) -2-{3-[5-((R) -1-metil-
pirrolidin-3-iloxi)-pirimidin-2-il]-bencil}-2H-

piridazin-3-ona




N=
“A123”
)
N
—N
\

“A124"

“A125"

“A126"

“A127" |6-(3,5-difluoro-fenil)-2-{3-[5-(2-pirrolidin-1-
il-etoxi)-pirimidin-2~il] -bencil}-2H-piridazin-3-~
ona

“A128” |6-(3,5-difluoro-fenil)-2-{3~[5-(3-morfolin-4-il-
propoxi)-pirimidin-2-il] -bencil}-2H-piridazin-3-
ona

v o)
\\A129H /
F x N N
N | N
0 N
F K
“A130” |clorhidrato de 6-(3,5-difluoro-fenil)-2-{3-[5-(2-

morfolin-4-il-etoxi)-pirimidin-2-il] -bencil}-2H-




piridazin-3-ona

“A131"

A~ O
F\I:;:T/L;:;Ki/J[::]\T{le\ /[::j :
N~ o N
F

\\A13 2 "

6~(3,5-difluoro-fenil)-2-{3-[5~ (4-metilamino-
butoxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-

ona

\\A13 3 "

6-(3,5-difluoro-fenil) -2-{3-[5- (3-metilamino-
propoxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-

ona

\\A13 4 "

6-(3,5-difluoro-fenil)-2-{3-[5-(pirrolidin-3-
ilmetoxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-

ona

“A135”

6-(3,5-difluoro-fenil) -2-{3-[5-(3-etilamino-
propoxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-

ona

“A136"

2-{3-[5-(2-amino-etoxi) -pirimidin-2-il] -bencil}-

6-(3,5-difluoro-fenil) -2H-piridazin-3-ona

\\A13 '7 "

6-(3,5-difluoro-fenil)-2~{3-[5- (piperidin-3-

iloxi)-pirimidin-2-ill-bencil}-2H-piridazin-3-ona

\\A13 8 "

6-(3,5-difluoro-fenil)-2-{3-[5- (piperidin-4-
ilmetoxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-

ona

“A139"

6-(3,5-difluoro-fenil)-2-{3-[5- (pirrolidin-3-

iloxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-ona

“A140"

6-(3,5-difluoro-fenil) -2-{3-[5-((S)-pirrolidin-3-

iloxi) -pirimidin-2-il]-bencil}-2H-piridazin-3-ona

“A141”

6-(3,5-difluoro-fenil) —2-{3-[5- ((R) —-pirrolidin-3-




iloxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-ona

“A142"

2-{3-[5-(piperidin-4-iloxi)-pirimidin-2-il] -

bencil}-6-piridin-4-il-2H-piridazin-3-ona

Z 0
x> N
J " Ly
N .= N
"0

“A143"

4~ (6-oxo-1-{3-[5-(piperidin-4-iloxi)-pirimidin-2-
il] -bencil}-1,6~dihidro-piridazin-3-il)-

benzonitrilo

% 0]
X N
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“Al44”

3-(6-oxo-1-{3-[5- (piperidin-4-iloxi)-pirimidin-2-
il]-bencil}-1,6-dihidro-piridazin-3-il) -

benzonitrilo

“A145"

6~ (3,5-difluoro-fenil) -2-{3-[5-(2-piperazin-1-il-

etoxi)-pirimidin-2-il] -bencil }-2H-piridazin-3-ona

“A146"

6-(3,5-difluoro-fenil)-2-{3-[5- (piperidin-4-

iloxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-ona

\\A14 '7 "

3-(6-0x0-1-{3-[5- (2-piperazin-1-il-etoxi) -
pirimidin-2-il] -bencil}-1,6-dihidro-piridazin-3-

il)-benzonitrilo

\\A14 8”

6-(3-fluoro-fenil) -2-{3-[5~ (piperidin-4-
ilmetoxi)-pirimidin-2-il] -bencil}-2H-piridazin-3-

ona

“A149”

2-{3-[5-(1-piperidin-4-il-1H-pirazol-4-il) -
pirimidin-2-il]-bencil}-6-(3,4,5-trifluoro-

fenil)-2H-piridazin-3-ona
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"A150” | 3-(6-oxo-1-{3-[5-(1l-piperidin-4-il-1H-pirazol-4-
il) -pirimidin-2-il] -bencil}-1,6-dihidro-
piridazin-3-il) -benzonitrilo
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“Al51” | 6-(l-metil-1H-pirazol-4-il)-2-{3-[5-(1-piperidin-
4-il-1H-pirazol-4-il)-pirimidin-2-il]-bencil}-2H-
t
piridazin-3-ona
Z 0
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[N
/
N
<i:;>
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“Al52” 6- (3-metoxi-fenil)~2-{3-[5-(1-piperidin-4-il-1H-
pirazol-4-il)-pirimidin-2-il] -bencil}-2H-
piridazin-3-ona

“Al153” 6- (3-fluoro-fenil)-2-{3-[5-(1-piperidin-4-il-1H-

pirazol-4-il)-pirimidin-2-il]-bencil}-2H-

piridazin-3-ona




“Al54”

6-(3,5-difluoro-fenil)-2-{3-[5-(1H-pirazol-4-il) -

pirimidin-2-il]-bencil}-2H-piridazin-3-ona

N<
7 NH

a———

“A155”

6-(3,5-difluoro-fenil) ~2-(3-{5-[1~(2-metilamino-
etil)-1H-pirazol-4-il}-pirimidin-2-il}-bencil) -

2H-piridazin-3-ona

“A156"

6-(3-cloro-fenil)-2-{3-[5- (1-piperidin-4-il-1H-
pirazol-4-il)-pirimidin-2-il]}-bencil}-2H-

piridazin-3-ona

“A157”

“A158"

6-(3,5-difluoro-fenil)-2-(3-{5-[1-(3-metilamino-




propil)-1H-pirazol-4-il]-pirimidin-2-il}-bencil) -

2H-piridazin-3-ona
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“A159” | 3-[1-(3-{5-[1-(2-metilamino-etil)-1H-pirazol-4-
il] -pirimidin-2-il}-bencil)-6-oxo-1,6-dihidro-
piridazin-3-il}-benzonitrilo
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“A160" 6-(3,5~-difluoro-fenil) -2-(3-{5-[1- (2~-piperazin-1-
il-etil)-1H-pirazol-4-il]-pirimidin-2-il}-
bencil)-2H-piridazin-3-ona
F
F ' X
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N~ "0
“A161”

3-(6-0x0-1-{3-[5-(1H-pirazol-4-il) -pirimidin-2~

il]-bencil}-1,6-dihidro-piridazin-3-il) -

benzonitrilo
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“Al62”

3-[6~0x0-1-(3-{5-[1- (2~-piperazin-1-il-etil) -1H-
pirazol-4-il]-pirimidin-2-il}-bencil)-1, 6-

dihidro-piridazin-3-il]-benzonitrilo
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“A163"

(4-dimetilamino-butil)-amida del &cido 2-[3-(6-
0x0-3-piridin-4-il-6H-piridazin-1-ilmetil) -

fenil] -pirimidin-5-carboxilico

N~ |

“Al64"

(4-dimetilamino-butil)-amida del &cido 2-{3-[3-
(4-ciano-fenil) -6-oxo-6H-piridazin-1-ilmetil] -
fenil}-pirimidin-5-carboxilico

NN
S 0 |
N
N\N 0 N4¢jT/u\N/A\V/A\V/ ~
~ H
N

AN
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“A169” | 6-(l-metil-1H-pirazol-4-il)-2-(3-{5-[1-(2-

pirrolidin-1-il-etil)-1H-pirazol-4-il]-pirimidin-

2-il}-bencil)-2H-piridazin-3-ona




"A170" | 6-(3,5-difluoro-fenil)-2-(3-{5-[1-(2-morfolin-4-
il-etil)-1H-pirazol-4-il]-pirimidin-2-il}-
bencil)-2H-piridazin-3-ona o
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“A171" | 6-(3,5-difluoro-fenil)-2-(3-{5-[1-(2-
dimetilamino-etil)-1H-pirazol-4-il] -pirimidin-2-~
ilé—bencil)—2H—piridazin—3—ona

N
N
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*Al172” |6-(3,5-difluoro-fenil)-2-(3-{5-[1-(3-
dimetilamino-~propil)-1H-pirazol-4-il]l-pirimidin-
2-il}-bencil)-2H-piridazin-3-ona

“A173" 6-(3,5-difluoro-fenil)-2-(3~{5~[1-(2-pirrolidin-
1-il-etil)-1H-pirazol-4-il] -pirimidin-2-il}-
bencil)—2H—piridazin—3¥ona

“Al74" 3-[1-(3-{5-[1-(2-morfolin-4-il-etil)-1H-pirazol-

4-il]-pirimidin-2-il}-bencil)-6-oxo-1, 6-dihidro-

piridazin-3-il] -benzonitrilo
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“A175” | 2-(3-{5-[1-(2-morfolin-4-il-etil)-1H-pirazol-4-
il)-pirimidin-2-il}-bencil) -6-piridin-3-il-2H-
piridazin-3-ona
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“Al176” | 6-(l-metil-1H-pirazol-4-il)-2-(3-{5-[1-(2-
morfolin-4-il-etil)-1H-pirazol-4-il] -pirimidin-2-
il};?encil)—2H—piridazin—3—ona
—N_ “ /NN
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“A177" 2-(3-{5-[1-(2-morfolin-4-il-etil)-1H-pirazol-4-
il]-pirimidin-2-il}-bencil)-6-piridin-4-il-2H-
piridazin-3-ona

“Al178" 6- (4-metansulfonil-fenil) -2-(3-{5-[1-(2-morfolin-
4-il-etil)-1H-pirazol-4-il]-pirimidin-2-il}-
bencil)-2H~-piridazin-3-ona

“A179" 6-piridin-4-il1-2-(3-{5-[1~(2-pirrolidin-1-il-

etil)-1H-pirazol-4-il] -pirimidin-2-il}-bencil) -

2H-piridazin-3-ona

8;21



“A180” | 4-[6-o0x0o-1-(3-{5-[1-(2-pirrolidin-1-il-etil)-1H-
pirazol-4-il]-pirimidin-2-il}-bencil)-1,6-
dihidro-piridazin-3-il] -benzonitrilo

N, NO
7 N7 N\~
/4
— NN
N= \ 0 =N
N—N

“A181" |2-(3-{5-[1-(2-morfolin-4-il-etil)-1H-pirazol-4-
il] -pirimidin-2-il}-bencil)-6-piridin-4-il-2H-
piridazin-3-ona
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“A183” | 6-(4-metansulfonil-fenil)-2-(3-{5-[1-(2-morfolin-
4-il-etil)-1H-pirazol-4-il]l-pirimidin-2-il}-
bencil)-2H-piridazin-3-ona

“Al84” |6-(5-metil-oxazol-2-il)-2-(3-{5-[1-(2-pirrolidin-
1-il-etil)-1H-pirazol-4-il] -pirimidin-2-il}-
bencil) -2H-piridazin-3-ona
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“aA185” | 6-(3-fluoro-fenil)-2-(3-{5-[1-(2-pirrolidin-1-il-

etil)-1H-pirazol-4-il] -pirimidin-2-il}-bencil) -




2H-piridazin-3-ona

"Al186"” | 6-(l-propil-1H-pirazol-4-il)-2-(3-{5-[1-(2-
pirrolidin-1-il-etil)-1H-pirazol-4-il]-pirimidin-
2-il}-bencil)-2H-piridazin-3-ona
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"A187” |2-(3-{5-[1-(2-pirrolidin-1-il-etil)-1H-pirazol-4-
il] -pirimidin-2-il}-bencil)-6~tiofen-3-il-2H-
piridazin-3-ona
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“A189” |3-(1-{3-[5-(3-dimetilamino-propoxi)-pirimidin-2-




il}-bencil}-6-oxo-1,6-dihidro-piridazin-3-il) -

benzonitrilo

“A190”

2-{3-[5-(3-dimetilamino-propoxi) -pirimidin-2-il] -
bencil}-6-(1-metil-1H-pirazol-4-il)-2H-piridazin-

3-ona

“A191”

2-{3-[5-(3-dimetilamino-propoxi) -pirimidin-2-ill-

bencil}-6-(3-fluoro-fenil)-2H-piridazin-3-ona

“A192”

2-{3-[5-(3-dimetilamino-propoxi) -pirimidin-2-i1] -

bencil}-6-tiazol-2-il-2H-piridazin-3-ona

“A193"

2-{3-[5-(3-dimetilamino-propoxi) -pirimidin-2-il] -

bencil}-6-fenil-2H-piridazin-3-ona

“A194"

4~ (1-{3~[5-(3-dimetilamino-propoxi) -pirimidin-2-
il]-bencil}-6-oxo-1,6-dihidro-piridazin-3-il) -

benzonitrilo

“A195"

2-{3-[5-(3-dimetilamino-propoxi) -pirimidin-2-il] -

bencil}-6-p-tolil-2H-piridazin-3-ona

“A196"

2-{3-[5-(3~-dimetilamino-propoxi) -pirimidin-2-il] -

bencil}-6-(2H-pirazol-3-il) -2H-piridazin-3-ona

“A197"

6~(3,4-difluoro-fenil)-2-{3-[5-(3-dimetilamino-
propoxi) -pirimidin-2-il] -bencil}~-2H-piridazin-3-

ona

“A198"

2-{3-[5-(3-dimetilamino-propoxi) -pirimidin-2-il] -
bencil}-6-(4-metanesulfonil-fenil)-2H~piridazin-

3-ona




“A199"

2-{3-[5-(3-dimetilamino-propoxi) -pirimidin-2-il] -
bencil}-6-[4-(5-metil-[1,2,4]oxadiazol-3-1i1) -

fenil] -2H-piridazin-3-ona

“A200"

2—{3—[5~(3—dimeti1amino—propoxi)—pirimidin—z—il]—

bencil}-6-piridin-4-il-2H-piridazin-3-ona

“A201”

6- (3-bromo-fenil) -2-{3-[5~- (3~-dimetilamino-pro-

poxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-ona

\\A2 02 "

2-{3-[5-(3-dimetilamino-propoxi) -pirimidin~-2-il] -
bencil}-6-(3,4,5-trifluoro-fenil) -2H-piridazin-3-

ona

“A203"

6-(3,5-dimetoxi-fenil) -2-{3-[5~-(3-dimetilamino-
propoxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-

ona

“A204"

2-{3-[5-(3-dimetilamino-propoxi) -pirimidin-2-il] -

bencil}-6-(3-fluoro-4-metoxi-fenil)-2H-piridazin-

3-ona

\\A2 0 5 "

2-{3-[5-(3-dimetilamino-propoxi)-pirimidin-2-il] -

bencil}-6-(4-metoxi-fenil) -2H-piridazin-3-ona

“A206"

2-{3-[5-(3-dimetilamino-propoxi)-pirimidin-2-il] -
bencil}-6-(3-trifluormetil-fenil)-2H-piridazin-3-

ona

“A207"

6-(3-cloro-fenil)-2-{3-[5-(3-dimetilamino-pro-

poxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-ona

“A208"

2-{3-[5-(3-dimetilamino-propoxi) -pirimidin-2-il] -~

bencil}-6-piridin-3-il-2H-piridazin-3-ona

“A209”

2-{3~[5~(3-dimetilamino-propoxi) -pirimidin-2-il] -
bencil}-6-(1-metil-1H-pirazol-4-il)-2H-piridazin-

3-ona

e



"A210” | 6~-(3-cloro-5-fluoro-fenil)-2-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-il] -bencil}-2H-
piridazin-3-ona

*A211" | 2-{3-[5-(3-dimetilamino-propoxi)-pirimidin-2-il] -
bencil}-6-(4-fluoro-3-metoxi-fenil)-2H-piridazin-
3-ona

“A212" | 6~(4~cloro-fenil)-2-{3-[5-(3-dimetilamino-
propoxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-
ona

“A213" 2-{3-[5-(3-dimetilamino-propoxi) -pirimidin-2-il] -
bencil}-6-(4-fluoro-fenil) -2H-piridazin-3-ona

“A214" 2-{3-[5-(3-dimetilamino-propoxi) -pirimidin-2-il] -
bencil}-6-tiofen-2-il-2H-piridazin-3-ona

“A215" N-[4-(1-{3-[5-(3-dimetilamino-propoxi) -pirimidin-
2-il] -bencil}-6-oxo-1,6-dihidro-piridazin~3-il) -
fenil] -acetamida
\er
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“A216" 6~ (3,4-dimetoxi-fenil)-2-{3-[5-(3-dimetilamino-
propoxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-
ona

“A217" 6-benzo[1,2,5] tiadiazol—S—-il-—Z—{3— [5-(3-

dimetilamino-propoxi)-pirimidin-2-il] -bencil}-2H-

piridazin-3-ona
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“A218"

2—{3—[5—(3—dimeti1amino—propoxi)—pirimidin—z—il]—

bencil }-6-furan-3-il-2H-piridazin-3-ona

“A219”

2—{3—[5—(3—dimetilamino—propoxi)—pirimidin—z—il]—
bencil}-6-(5-metil-[1,2,4] oxadiazol-3-il) -2H-

piridazin-3-ona

“A220"

4-(1-{3-[5-(1-metil-piperidin-4-iloxi)-pirimidin-
2-il]-bencil}-6-oxo-1,6-dihidro-piridazin-3-il) -

benzonitrilo

“A221”

3-(1-{3-[5-(1-metil-piperidin-4-iloxi) -pirimidin-
2-il]-bencil}-6-oxo-1,6-dihidro-piridazin-3-il) -

benzonitrilo

“A222"

3-(1-{3-[5-(2-morfolin-4-il-etoxi) -pirimidin-2-
il] -bencil}-6-oxo-1,6-dihidro-piridazin-3-il) -~

benzonitrilo

“A223"

2-{3-[5~(1-metil-piperidin-4-iloxi) -pirimidin-2-

il]) -bencil}-6-piridin-4-il-2H-piridazin-3-ona

“A224"

6-(4-metansulfonil-fenil)-2-{3~[5-(1-metil-
piperidin-4-iloxi)-pirimidin-2-il]-bencil}-2H-

piridazin-3-ona

“A225"

éster metilico del &cido 5-(1-{3-[5-(1-metil-
piperidin-4-iloxi)-pirimidin-2-il]-bencil}-6-oxo-

1,6-dihidro-piridazin-3-il)-tiofen-2-carboxilico




“A226"

2—{3—[5—(1—metil—piperidin—4—iloxi)—pirimidin—z—
il] benc11} 6-(1-metil-1H- plrazol -4-il) -2H-

p1r1da21n 3-ona

\\A2 2 7 n

2—{3—[5—(3—dimetilamino—propoxi)—pirimidin—z-il]—
bencil}-6-(5-oxo-4,5-dihidro-[1,2, 4} oxadiazol-3-
il) - 2H—piridazin—3eona
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“A228"

2—{3—[5—(3~dimeti1amin0*propoxi)—pirimidin—z—il]—

bencil}-6-piperazin-1-il-2H-piridazin-3-ona
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“A229"

N
6-(1-metil-1H-pirazol-4-il)-2-{3-[5-(2-morfolin-
4-il-etoxi)-pirimidin-2-il]-bencil}-2H~-piridazin-

3-ona

“A230"

2-[3-(5-bromo-pirimidin-2-il)-bencil] -6-(1-metil-

1H-pirazol-4-il) -2H-piridazin-3-ona

\\A2 3 1 "

2-[3-(5-hidroxi-pirimidin-2-il)-bencil] -6~ (1-

metil-1H-pirazol-4-il)-2H-piridazin-3-ona




“A235"

6-(3-fluoro-fenil)-2-{3-[5- (2-morfolin-4-il-

etoxi)-pirimidin-2-il] -bencil}-2H-piridazin-3-ona

“A237"

2—{3—[5—(1—meti1—piperidin—4—ilmetoxi)—pirimidin—
2-il]l-bencil}-6-(1l-metil-1H-pirazol-4-il) -2H-

piridazin-3-ona

“A238"

2-{3-[5-(1-metil-piperidin-4-iloxi)-pirimidin-2-
ill-bencil}-6-(1-metil-1H-pirazol-4-il) -2H-

piridazin-3-ona

“A239"

2-[3-(5-metoxi-pirimidin-2-il)-bencil] -6- (1-

metil-1H-pirazol-4-il)-2H-piridazin-3-ona

\\A2 4 o "

2-{3-[5-(3-metoxi-propoxi) -pirimidin-2-il] -
bencil}-6-(1-metil-1H-pirazol-4-il)-2H-piridazin-

3-ona

\\A2 4 1 ”

2-{3-[5- (2-metoxi-etoxi)-pirimidin-2-il] -bencil}-

6—(1l-metil-1H-pirazol-4-il)-2H-piridazin-3-ona

“A242”

2-{3-[5-(2-morfolin-4-il-etoxi)-pirimidin-2-il}-
bencil}-6-(1-propil-1H-pirazol-4-il) -2H-

piridazin-3-ona

“A243"

2-(3-{5-[2-(4-metil-piperazin-1-il) -etoxi] ~
pirimidin-2-il}-bencil)-6-(1-metil-1H-pirazol-4-

il) -2H-piridazin-3-ona

\\A24 4 "

2-(3-{5-[2-(4-metil-3-oxo-piperazin-1-il) -etoxi] -
pirimidin-2-il}-bencil)-6-(1-metil-1H-pirazol-4-

il)-2H-piridazin-3-ona
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“A245”

6-(1-metil-1H-pirazol-4-il)-2-{3-[5-(3-morfolin-

4—i1—propoxi)—pirimidin—z—il]—bencil}—ZH—




piridazin-3-ona

“A246"

6-(l-metil-1H-pirazol-4-il)-2-{3-[5-(2-morfolin-
4-il-propoxi) -pirimidin-2-il]-bencil}-2H-

piridazin-3-ona
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\\A24 7 [

2-{3-[5-(1-metil-2-morfolin-4-il-etoxi) -
pirimidin-2-il] -bencil}-6-(1-metil-1H-pirazol-4-

il) -2H-piridazin-3-ona
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“A248"

2-{3-[5-(2-dimetilamino-etoxi) -pirimidin-2-il] -
bencil}-6-(1-metil-1H-pirazol-4-il)-2H-piridazin-

3-ona

"A249"

2-{3-[5-(2-metil-3-morfolin-4-il-propoxi) -
pirimidin-2-il]-bencil}-6-(1-metil-1H-pirazol-4-

il) -2H-piridazin-3-ona
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VA SN d\iil\
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“A250"

6-(1-metil-1H-pirazol-4-il) -2-{3-[5- (2~
pirrolidin-1-il-etoxi)-pirimidin-2-il]-bencil}-

2H-piridazin-3-ona

“A251”

2~-[3-(5-etoxi-pirimidin-2-il)-bencil] -6-(1-metil-

1H-pirazol-4-il) -2H-piridazin-3-ona

“A252”

6—(1-metil-1H-pirazol-4-il) -2-{3-[5-(2-morfolin-




4-il-2-oxo-etoxi)-pirimidin-2-il] -bencil}-2H-

piridazin-3-ona
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“A253" | 6-(3-cloro-fenil)-2-{3-[5-(2-morfolin-4-il-
etoxi)-pirimidin-2-il] -bencil}-2H-piridazin-3-ona.
N=
\\A254l’ \———'N/
=
0
K@/k O
“ADGEH \O
——\-—-—N/
5
|
N (6]
N Xg N%E/ \/\N/ﬁ
X L\V/O
N
“A256" \o N
—’\—-—-N/
=
|
N 0
N0 N/jl/ ~"o”
X
K@A”

“A257" | 3-(1-{3-[5-(1-metil-piperidin-4-ilmetoxi) -
pirimidin-2-il] -bencil}-6-oxo-1,6-dihidro-
piridazin-3-il)-benzonitrilo

“A258" 2-[3-(5-bromo-piridin-2-il) -bencil} -6-(3,5-
difluoro—fenil)—2H—piridazin-3—ona

“A259” | 6-(3,5-difluoro-fenil)-2-{3-[5-(l-piperidin-4-il-

1H-pirazol-4-il) -piridin-2-il]l -bencil}-2H-




piridazin-3-ona

"A260” |3-(1-{3-[5-(3-dimetilamino-propoxi)-pirimidin-2-
il]l-bencil}-6-oxo-1,6-dihidro-piridazin-3-il) -
benzamida

“A261" 9 o
HZN‘ﬂ\T::::T/I;;;Ii;/J::::L\ﬁiﬁjj\ o

N~ O/\/\,\',t__
|

“A262" |3-{1-[3-(5-bromo-pirimidin-2-il)-bencil] -6-oxo-
1,6-dihidro-piridazin-3-il}-benzonitrilo

“A263" | 3-{1-[3-(5-hidroxi-pirimidin-2-il)-bencill -6-oxo-
1,6-dihidro-piridazin-3-il}-benzonitrilo

“A264"” | 3-(6-0x0-1-{3-[5-(piperidin-4-ilmetoxi) -
pirimidin-2-il]-bencil}-1,6~-dihidro-piridazin-3-
il) -benzonitrilo

“A265” |éster ter-butilico del &cido 4-(2-{3-[3-(3-ciano-
fenil) -6-oxo-6H-piridazin-1-ilmetil] -fenil}-
pirimidin-5-iloximetil) -piperidin-l-carboxilico

“A266" 6-(1-metil-1H-pirazol-4-il)-2-{3-[5- (piperidin-4-
iloxi)-pirimidin-2-ill -bencil }-2H-piridazin-3-ona

“A267" 6-(1-metil-1H-pirazol-4-il)-2-{3-[5- (piperidin-4-
ilmetoxi) -pirimidin-2-il]-bencil}-2H-piridazin-3-
ona

“A268" 3-(1-{3-[5-(3-metilamino-propoxi) -pirimidin-2-

il]-bencil}-6-oxo-1,6-dihidro-piridazin-3-il) -

benzonitrilo
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“A269”

3-[1-(3-{5-[2-(4-metil-3-oxo-piperazin-1-il) -
etoxi] -pirimidin-2-il}-bencil)-6-oxo-1,6-dihidro-

piridazin-3-il]-benzonitrilo

=3 0 O
AN N N

“A270"

3-[1-(3-{5-[2-(4-metil-piperazin-1-il) -etoxi] -
pirimidin-2-il}-bencil)-6-oxo-1,6-dihidro-

piridazin-3-il]-benzonitrilo

\\A2 7 1 "

3-(1-{3-[5- (2-metoxi-etoxi) -pirimidin-2-il] -
bencil}-6-oxo-1,6-dihidro-piridazin-3-il) -

benzonitrilo

“A272"

3-(1-{3-[5-(3-metoxi-propoxi) -pirimidin-2-il] -
bencil}-6~oxo-1,6-dihidro-piridazin-3-il) -

benzonitrilo

“A273"

6-(3-fluoro-fenil) -2-{3-[5-(1-metil-piperidin-4-
ilmetoxi)-pirimidin-2-il]-bencil}-2H-piridazin-3-

ona

\\Az 74 "

2-{3-[5-(1-metil-piperidin-4-iloxi)-pirimidin-2-
il] -bencil}-6-(1-propil-1H-pirazol-4-il) -2H-

piridazin-3-ona

\\A2 '7 5 "

6-(3-cloro-fenil)-2-{3-[5-(1-metil-piperidin-4-
ilmetoxi) -pirimidin-2-il] -bencil}-2H-piridazin-3-

ona

2,
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“A277" | acido 5-(1-{3-[5~-(1-metil-piperidin-4-iloxi) -
pirimidin-2-il]-bencil}-6-oxo~1,6-dihidro-
piridazin-3-il)-tiofen-2-carboxilico

“A278” |amida del &cido 5-(1-{3-[5-(l-metil-piperidin-4-
iloxi)~-pirimidin-2-il]-bencil}-6-oxo-1,6-dihidro-
piridazin-3-il)-tiofen-2-carboxilico

“A279" metilamida del acido 5-(1-{3-[5-(1-metil-
piperidin-4-iloxi)-pirimidin-2-il]-bencil}-6-oxo-
1,6-dihidro-piridazin-3-il)-tiofen-2-carboxilico

“A280" 2-[3-(5-amino-pirazin-2-il)-~bencil] -6-(3,5-
difluoro-fenil)-2H-piridazin-3-ona

“A281" 6-(3,5-difluoro-fenil)-2-[3-(6-metil-piridazin-3-
il) -bencil] -2H-piridazin-3-ona

“A282" 2-[3-(6-amino-piridazin-3-il) -bencill]l-6-(3,5-
difluoro-fenil)-2H-piridazin-3-ona

“A283” |éster metilico del &acido (E)-3-(2-{3-[6-0x0-3-

(3,4,5-trifluoro-fenil) -6H-piridazin-1-ilmetil] -

fenil }-pirimidin-5-il)-acrilico




“A284"

2-{3-[5-((E)-3~amino-propenil) -pirimidin-2-il] -
bencil}—6—(3,4,5—trifluoro—feni1)—2H—piridazin—3—

ona

“A285"

2-{3-[5-(3-amino-propil) -pirimidin-2-il] -bencil}-

6~(3,4,5-trifluoro-fenil)-2H-piridazin-3-ona

“A286"

2-{3-[5-(4-metil-piperazin-1-il) -pirimidin-2-il]-
bencil}-6-(1-metil-1H-pirazol-4-il)-2H-piridazin-

3-ona

“A287"

3-(1-{3-[5-(4-metil-piperazin-1-il) -pirimidin-2-
il] -bencil}-6-oxo-1,6-dihidro-piridazin-3-il) -

benzonitrilo

“A288"

3-{6-0x0-1-[3-(5-piperazin-1-il-pirimidin-2-il)-

bencil] -1,6-dihidro-piridazin-3-il}-benzonitrilo

“A289"

6- (4-metansulfonil-fenil)-2-[3-(5-piperazin-1-il-

pirimidin-2-il)-bencil] -2H-piridazin-3-ona

“A290"

4-{1-[3-(5-amino-pirimidin-2-il) -bencil] -6-oxo-

1,6-dihidro-piridazin-3-il}-benzonitrilo

“A291"

3-{1-[3- (5-amino-pirimidin-2-il) -bencil] -6-oxo-

1,6-dihidro-piridazin-3-il}-benzonitrilo

\\A2 92 "

6-(l-metil-1H-pirazol-4-il)-2-[3-(5-piperazin-1-

il-pirimidin-2-il)-bencil] -2H-piridazin-3-ona

“A293”

2-[3-(5-amino-pirimidin-2-il) -bencil] -6~ (1-metil-

1H-pirazol-4-il) -2H-piridazin-3-ona

“A294"

2-{3-[5-(2-hidroxi-etoxi) -pirimidin-2-il] -
bencil}-6-(1-metil-1H-pirazol-4-il)-2H-piridazin-

3-ona

“A295”

3-(1-{3-[5-(3-hidroxi-propoxi)-pirimidin-2-il] -

bencil}-6-oxo-1,6-dihidro-piridazin-3-il) -




benzonitrilo

“A296"

3-(1-{3-[5-(2-hidroxi-etoxi) -pirimidin-2-il] -
bencil}-6-oxo-1,6-dihidro-piridazin-3-il) -

benzonitrilo

\\A2 9 7 "

2-{3-[5-(3-hidroxi-propoxi)-pirimidin-2-il] -
bencil}-6-(1-metil-1H-pirazol-4-il)-2H-piridazin-

3-ona

\\A2 9 8 n

3-[1-(1-{3-[5-(3-dimetilamino-propoxi) -pirimidin-
2-il]-fenil}-etil)-6-oxo-1,6-dihidro-piridazin-3-

il] -benzonitrilo

“A299"

6-(3,5-difluoro-fenil)-2—(1-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-il]-fenil}-

etil)-2H-piridazin-3-ona

“A300"”

6-(3,5-difluoro-fenil) -2-((R)-1-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-il]-fenil}-

etil)-2H-piridazin-3-ona

“A301”

6~ (3,5-difluoro-fenil) -2-((S)-1-{3-[5-(3-
dimetilamino-propoxi)-pirimidin-2-il]-fenil}-

etil)-2H-piridazin-3-ona

“A302"

3-(1-{3-[5-(1-metil-1-oxi-piperidin-4-ilmetoxi) -
pirimidin-2-il] -bencil}-6-oxo-1,6-dihidro-

piridazin-3-il) -benzonitrilo

“A303"

3-(1-{3-[5-(1-Formil-piperidin-4-ilmetoxi) -
pirimidin-2-il]-bencil}-6-oxo-1,6-dihidro-

piridazin-3-il)-benzonitrilo

“A304"

= o)




\\A3 05 "

\\A3 O 6 "

“A307"

“A308"

\\A3 O 9 [

\\A3 l 0 "

“A311”

“A312”
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asi como sus derivados, solvatos, sales, tautdmeros y este-
reoisbmeros de utilidad farmacéutica, incluyendo sus mezclas
en todas las proporciones.

15. Procedimiento para la preparacidén de compuestos de la
férmula I de acuerdo con las reivindicaciones 1-14, asi como
sus derivados, sales, solvatos, tautdémeros y estereoisdémeros
de utilidad farmacéutica, caracterizado porque se hace reac-
cionar
a) un compuesto de la férmula II

Pz O
\N/NH i
R1

en donde R' tiene el significado indicado en la reivindicacién
1,

con un compuesto de la férmula III

R4

2
R n

R#
R3
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en donde R?, R’, R* y R* tienen los significados indicados en
la reivindicacién 1 y

L es Cl, Br, I o un grupo OH libre o convertido reactivamen-
te de forma funcional,

o

b) se convierte un radical R? en otro radical R?,

i) convirtiendo un radical oxadiazol en un radical pirimidi-
nilo,

ii) acilando o alquilando un grupo amino,

iii) eterificando un grupo hidroxi,

e}

¢) porque se libera de uno de sus derivados funcionales por
tratamiento con un agente solvolizante o hidrogenolizante,

y/o

se convierte una base o un acido de la férmula I en una de sus
sales.

16. Medicamento que contiene al menos un compuesto de
la fdérmula I de acuerdo con las reivindicaciones 1-14 y/o sus
derivados, sales, solvatos, tautdmeros y estereoisdmeros de
utilidad farmacéutica, incluyendo sus mezclas en todas las
proporciones, y opcionalmente excipientes y/o coadyuvantes.

17. Uso de compuestos de acuerdo con las reivindica-
ciones 1-14, asi como sus derivados, sales, solvatos, tautdme-
ros y estereoisbémeros de utilidad farmacéutica, incluyendo sus
mezclas en todas las proporciones, para preparar un medicamen-
to para el tratamiento de enfermedades, en las que la inhibi-
cién, la regulacién y/o la modulacidén de la transduccidén de
sefiales de las quinasas desempefia un papel importante.

18. Uso de acuerdo con la reivindicacié4n 17 de com-
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puestos de acuerdo con las reivindicaciones 1-14, asi como sus
derivados, solvatos y estereoisémeros de utilidad farmacéuti-
ca, incluyendo sus mezclas en todas las proporciones,

para preparar un medicamento para el tratamiento de enfermeda-
des que son afectadas por la inhibicidén de las tirosina quina-
sas a través de los compuestos de acuerdo con las reivindica-
ciones 1-14.

19. Uso de acuerdo con la reivindicacién 17, para pre-
parar un medicamento_para el tratamiento de enfermedades que
son afectadas por inhibicidén de la Met-quinasa a través de los
compuestos de acuerdo con las reivindicaciones 1-10.

20. Uso de acuerdo con la reivindicacién 18 & 19, en
donde la enfermedad por tratar es un tumor sdélido.

21. Uso de acuerdo con la reivindicacién 20, en donde
el tumor sélido proviene del grupo de tumores del epitelio es-
camoso, las vejigas, el estdmago, los rifiones, la cabeza y el
cuello, el esdbéfago, el Gtero, la tiroides, el intestino, el
higado, el cerebro, la prdstata, el tracto urogenital, el sis-
tema linfatico, el estdmago, la laringe y/o el pulmdn.

22. Uso de acuerdo con la reivindicacién 20, en donde
el tumor sbélido proviene del grupo de leucemia monocitica,
adenocarcinoma de pulmdén, carcinoma de pulmén de células pe-
quefias, cancer de pancreas, glioblastomas y carcinoma de mama.

23. Uso de acuerdo con la reivindicacién 21, en donde
el tumor sbélido proviene del grupo de adenocarcinoma de pul-
mén, carcinoma de pulmén de células pequefias, céncer de pan-
creas, glioblastomas, carcinoma de colon y carcinoma de mama.

24. Uso de acuerdo con la reivindicacidén 18 & 19,

en donde la enfermedad por tratar es un tumor del sistema san-
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15

guineo e inmune.

25. Uso de acuerdo con la reivindicacién 24, en donde
el tumor proviene del grupo de leucemia mielocitica aguda,
leucemia mielocitica crénica, leucemia linfatica aguda vy/o
leucemia linfatica crénica.

26. Medicamento que contiene al menos un compuesto de
la férmula I de acuerdo con una o varias de las reivindicacio-
nes 1 a 14 y/o sus derivados, solvatos y estereoisdmeros de
utilidad farmacéutica, incluyendo sus mezclas en todas las
proporciones, y al menos otro prinéipio activo medicamentoso.

27. Kit compuesto por envases separados de

(a) una cantidad activa de un compuesto de la férmula
I de acuerdo con una o varias de las reivindicaciones 1 a 14
y/o de sus derivados, solvatos, sales y estereoisdmeros de
utilidad farmacéutica, incluyendo sus mezclas en todas las
proporciones,

Yy
(b) una cantidad activa de otro principio activo medica-

mentoso.



RESUMEN

Los compuestos de la férmula I

R4
= 0O =
X N NN +— Re '
r~ N .
R4
R3

en donde R', R?, R? R*!, R' tienen los significados indicados
en la reivindicacién 1,

son inhibidores de las tirosina quinasas, en especial de la
Met-quinasa, y pueden utilizarse, por ejemplo, para el trata-

miento de tumores.
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Pyridazinone derivatives

BACKGROUND OF THE INVENTION

The invention had the object of finding novel compounds having valuable
properties, in particular those which can be used for the preparation of
medicaments.

The present invention relates to compounds and to the use of compounds
in which the inhibition, regulation and/or modulation of signal transduction
by kinases, in particular tyrosine kinases and/or serine/threonine kinases,
plays a role, furthermore to pharmaceutical compositions which comprise
these compounds, and to the use of the compounds for the treatment of -
kinase-induced diseases.

In particular, the present invention relates to compounds and to the use of
compounds in which the inhibition, regulation and/or modulation of signal
transduction by Met kinase plays a role.

One of the principal mechanisms by which cellular regulation is effected is
through the transduction of extracellular signals across the membrane that
in turn modulate biochemical pathways within the cell. Protein phosphoryl-
ation represents one course by which intracellular signals are propagated
from molecule to molecule resulting finally in a cellular response. These
signal transduction cascades are highly regulated and often overlap, as is
evident from the existence of many protein kinases as well as phosphata-
ses. Phosphorylation of proteins occurs predominantly at serine, threonine
or tyrosine residues, and protein kinases have therefore been classified by
their specificity of phosphorylation site, i.e. serine/threonine kinases and
tyrosine kinases. Since phosphorylation is such a ubiquitous process
within cells and since cellular phenotypes are largely influenced by the
activity of these pathways, it is currently believed that a number of disease

PCT/EP2008/003473
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states and/or diseases are attributable to either aberrant activation or
functional mutations in the molecular components of kinase cascades.
Consequently, considerable attention has been devoted to the characteri-
sation of these proteins and compounds that are able to modulate their
activity (for a review see: Weinstein-Oppenheimer et al. Pharma. &.
Therap., 2000, 88, 229-279).

The role of the receptor tyrosine kinase Met in human oncogenesis and
the possibility of inhibition of HGF (hepatocyte growth factor)dependent
Met activation are described by S. Berthou et al. in Oncogene, Vol. 23, No.
31, pages 5387-5393 (2004). The inhibitor SU11274 described therein, a
pyrrole-indoline compound, is potentially suitable for combating cancer.
Another Met kinase inhibitor for cancer therapy is described by J.G.
Christensen et al. in Cancer Res. 2003, 63(21), 7345-55.

A further tyrosine kinase inhibitor for combating cancer is reported by

H. Hov et al. in Clinical Cancer Research Vol. 10, 6686-6694 (2004). The
compound PHA-665752, an indole derivative, is directed against the HGF
receptor c-Met. It is furthermore reported therein that HGF and Met make a
considerable contribution to the malignant process of various forms of

cancer, such as, for example, multiple myeloma.

The synthesis of small compounds which specifically inhibit, regulate
and/or modulate signal transduction by tyrosine kinases and/or serine/
threonine kinases, in particular Met kinase, is therefore desirable and an

aim of the present invention.

It has been found that the compounds according to the invention and salts
thereof have very valuable pharmacological properties while being well tol-

erated.

The present invention specifically relates to compounds of the formula |
which inhibit, regulate and/or modulate signal transduction by Met kinase,
29k
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to compositions which comprise these compounds, and to processes for
the use thereof for the treatment of Met kinase-induced diseases and com-
plaints, such as angiogenesis, cancer, tumour formation, growth and
propagation, arteriosclerosis, ocular diseases, such as age-induced
macular degeneration, choroidal neovascularisation and diabetic retino-
pathy, inflammatory diseases, arthritis, thrombosis, fibrosis, glomerulo-
nephritis, neurodegeneration, psoriasis, restenosis, wound healing, trans-
plant rejection, metabolic diseases and diseases of the immune system,
also autoimmune diseases, cirrhosis, diabetes and diseases of the blood

vessels, also instability and permeability and the like in mammals.

Solid tumours, in particular fast-growing tumours, can be treated with Met
kinase inhibitors. These solid tumours include monocytic leukaemia, brain,
urogenital, lymphatic system, stomach, laryngeal and lung carcinoma, in-

cluding lung adenocarcinoma and small-cell lung carcinoma.

The present invention is directed to processes for the regulation, modula-
tion or inhibition of Met kinase for the prevention and/or treatment of dis-
eases in connection with unregulated or disturbed Met kinase activity. In
particular, the compounds of the formula | can also be employed in the
treatment of certain forms of cancer. The compounds of the formula | can
furthermore be used to provide additive or synergistic effects in certain
existing cancer chemotherapies, and/or can be used to restore the efficacy

of certain existing cancer chemotherapies and radiotherapies.

The compounds of the formula | can furthermore be used for the isolation
and investigation of the activity or expression of Met kinase. In addition,
they are particularly suitable for use in diagnostic methods for diseases in

connection with unregulated or disturbed Met kinase activity.

It can be shown that the compounds according to the invention have an

antiproliferative action in vivo in a xenotransplant tumour model. The com-

A
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pounds according to the invention are administered to a patient having a
hyperproliferative disease, for example to inhibit tumour growth, to reduce
inflammation associated with a lymphoproliferative disease, to inhibit trans-
plant rejection or neurological damage due to tissue repair, etc. The pre-
sent compounds are suitable for prophylactic or therapeutic purposes. As
used herein, the term "treatment" is used to refer to both prevention of dis-
eases and treatment of pre-existing conditions. The prevention of prolif-
eration is achieved by administration of the compounds according to the
invention prior to the development of overt disease, for example to prevent
the growth of tumours, prevent metastatic growth, diminish restenosis as-
sociated with cardiovascular surgery, etc. Alternatively, the compounds are
used for the treatment of ongoing diseases by stabilising or improving the
clinical symptoms of the patient.

The host or patient can belong to ahy mammalian species, for example a
primate species, particularly humans; rodents, including mice, rats and
hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of
interest for experimental investigations, providing a model for treatment of
human disease.

The susceptibility of a particular cell to treatment with the compounds
according to the invention can be determined by in vitro tests. Typically, a
culture of the cell is combined with a compound according to the invention
at various concentrations for a period of time which is sufficient to allow the
active agents to induce cell death or to inhibit migration, usually between
about one hour and one week. In vitro testing can be carried out using cul-
tivated cells from a biopsy sample. The viable cells remaining after the
treatment are then counted.

The dose varies depending on the specific compound used, the specific
disease, the patient status, etc. A therapeutic dose is typically sufficient
considerably to reduce the undesired cell population in the target tissue
while the viability of the patient is maintained. The treatment is generally

398
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continued until a considerable reduction has occurred, for example an at
least about 50% reduction in the cell burden, and may be continued until
essentially no more undesired cells are detected in the body.

For identification of a signal transduction pathway and for detection of
interactions between various signal transduction pathways, various scien-
tists have developed suitable models or model systems, for example cell
culture models (for example Khwaja et al., EMBO, 1997, 16, 2783-93) and
models of transgenic animals (for example White et al., Oncogene, 2001,
2Q, 7064-7072). For the determination of certain stages in the signal trans-
duction cascade, interacting compounds can be utilised in order to modu-
late the signal (for example Stephens et al., Biochemical J., 2000, 351,
95-105). The compounds according to the invention can also be used as
reagents for testing kinase-dependent signal transduction pathways in ani-
mals and/or cell culture models or in the clinical diseases mentioned in this
application.

Measurement of the kinase activity is a technique which is well known to
the person skilled in the art. Generic test systems for the determination of
the kinase activity using substrates, for example histone (for example
Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or the basic myelin
protein, are described in the literature (for example Campos-Gonzalez, R.
and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535).

For the identification of kinase inhibitors, various assay systems are avail-
able. In scintillation proximity assay (Sorg et al., J. of. Biomolecular
Screening, 2002, 7, 11-19) and flashplate assay, the radioactive phos-
phorylation of a protein or peptide as substrate with yATP is measured. In
the presence of an inhibitory compound, a decreased radioactive signal, or
none at all, is detectable. Furthermore, homogeneous time-resolved fluo-
rescence resonance energy transfer (HTR-FRET) and fluorescence polari-
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sation (FP) technologies are suitable as assay methods (Sills et al., J. of
Biomolecular Screening, 2002, 191-214).

Other non-radioactive ELISA assay methods use specific phospho-anti-
bodies (phospho-ABs). The phospho-AB binds only the phosphorylated
substrate. This binding can be detected by chemiluminescence using a
second peroxidase-conjugated anti-sheep antibody (Ross et al., 2002,
Biochem. J.). ‘

There are many diseases associated with deregulation of cellular prolifera-
tion and cell death (apoptosis). The conditions of interest include, but are
not limited to, the following. The compounds according to the invention are
suitable for the treatment of various conditions where there is proliferation
and/or migration of smooth muscle cells and/or inflammatory cells into the
intimal layer of a vessel, resulting in restricted blood flow through that ves-
sel, for example in the case of neointimal occlusive lesions. Occlusive graft
vascular diseases of interest include atherosclerosis, coronary vascular
disease after grafting, vein graft stenosis, peri-anastomatic prosthetic

restenosis, restenosis after angioplasty or stent placement, and the like.
PRIOR ART

Other pyridazine derivatives are described as MET kinase inhibitors in
WO 2007/065518.

Thiadiazinones are described in DE19604388, W02003/037349
W0O2007/057093 or WO2007/057092.

Dihydropyridazinones for combating cancer are described in

WO 03/037349 A1.

Other pyridazines for the treatment of diseases of the immune system, is-
chaemic and inflammatory diseases are known from EP 1 043 317 A1 and
EP 1061077 A1.
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EP 0 738 716 A2 and EP 0 711 759 B1 describe other dihydropyridazin-
ones and pyridazinones as fUngicides and insecticides.

Other pyridazinones are described as cardiotonic agents in US 4,397,854.
JP 57-95964 discloses other pyridazinones.

The use of other MET kinase inhibitors for combating cancer is described
in WO 2007/075567.

SUMMARY OF THE INVENTION

The invention relates to compounds of the formula |

in which
R1
R2

R4
0]
7
>~ N Re '
N e
R? R4
R3

denotes Ar or Het,
denotes an unsaturated, saturated or aromatic 6-membered
heterocycle having 1 to 4 N, O and/or S atoms, which may be
unsubstituted or mono-, di- or trisubstituted by Hal, A,
[C(R*2]:0R®, N=CR3N(R®);, SR®, NO,, CN, COOR?,
CON(R®),, NR*COA, NR*SO,A, SO:N(R?),, S(O)mA,
[C(R%)1N(R)z, [C(R®)]Het, O[C(R®)2],OR’,
O[C(R%)21N(R’)z, O[C(R®)2]:C=CIC(R)IN(R’),
O[C(R%)2]N"O(R%)2, O[C(R%);lHet, SIC(R)I:N(R’)z,
S[C(R®)J.Het, NRIC(R®)].N(R%),, NR][C(R?),]nHet,
NHCON(R?®),, NHCONH[C(R?)z].N(R%),,
NHCONHI[C(R®),].Het, NHCO[C(R?),].N(R%),,
NHCO[C(R®),].Het, CON(R®),, CONR}C(R%:,].N(R%),
CONRJ[C(R%),].NR?*COOA, CONR’[C(R?),],OR?,
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CONR’[C(R®),],Het, COHet, COA, CH=CH-COOR®,
CH=CH-N(R®), and/or =O (carbony! oxygen),

denotes H or A,

each, independently of one another, denote H, Hal, A,

OR® CN, COOR?®, CON(R®),, NR’*COA, NR*SO,A.
SO,N(R), or S(O)mA,

denotes phenyl, naphthyl or biphenyl, each of which is un-
substituted or mono-, di- or trisubstituted by Hal, A,
[C(R%):1:0R?, [C(R%)2].N(R%),, SR®, NO,, CN, COOR?,
CON(R®),, NR’COA, NR’SO,A, SO,N(R%),, S(O)mA,
CO-Het, Het, O[C(R?)2J,N(R?)2, O[C(R®);]sHet, NHCOOA,
NHCON(R?);, NHCOO[C(R?)2J.N(R%),, NHCOO[C(R%),],-
Het, NHCONH[C(R?);],N(R?),, NHCONH[C(R?),}Het,
OCONH[C(R?)2].N(R%)2, OCONH[C(R®),]-Het,
CONR’[C(R?*)2].N(R®),, CONR’[C(R®),].Het and/or COA,
denotes a mono-, bi- or tricyclic saturated, unsaturated or
aromatic heterocycle having 1 to 4 N, O and/or S atoms,
which may be unsubstituted or mono-, di-, tri-, tetra- or
pentasubstituted by Hal, A, [C(R*),],OR?, [C(R®)2].N(R®)2,
SR?, NO,, CN, COOR?®, CON(R%),, NR’*COA, NRSO,A,
SO.N(R®),, S(O)mA, CO-Het', [C(R%)]Het', O[C(R?)].N(R%),,
O[C(R®),].Het', NHCOOA, NHCON(R®),,
NHCOO[C(R®),J.N(R%),, NHCOO[C(R®),].Het',
NHCONH[C(R?)2].N(R?)2, NHCONH[C(R®),].Het",
OCONH[C(R®),].N(R®),, OCONHIC(R®),],Het', CO-Het',
CHO, COA, =S, =NH, =NA and/or =0 (carbonyl oxygen),
and where a ring nitrogen may be oxidised,

denotes a monocyclic saturated heterocycle having 1 to 2 N
and/or O atoms, which may be mono- or disubstituted by A,
OA, OH, Hal and/or =O (carbonyl oxygen),

denotes unbranched or branched alkyl having 1-10 C atoms,
in which 1-7 H atoms may be replaced by F and/or in which
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one or two non-adjacent CH, groups may be replaced by O,
NH, S, SO, SO, and/or by CH=CH groups,
or

cyclic alkyl having 3-7 C atoms,

Hal denotes F, CI, Brorl,
m denotes 0, 1 or 2,

n denotes 0, 1, 2, 3 or 4,
p denotes 1, 2, 3 or 4,

and pharmaceutically usable derivatives, solvates, salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

The invention also relates to the optically active forms (stereoisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. The term solvates of the compounds is taken
to mean adductions of inert solvent molecules onto the compounds which
form owing to their mutual attractive force. solvates are, for example,
mono- or dihydrates or alkoxides.

The term pharmaceutically usable derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and also so-
called prodrug compounds.

The term prodrug derivatives is taken to mean compounds of the formula |
which have been modified by means of, for example, alkyl or acyl groups,
sugars or oligopeptides and which are rapidly cleaved in the organism to
form the effective compounds according to the invention.

These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm.
115, 61-67 (1995).

The expression "effective amount” denotes the amount of a medicament or
of a pharmaceutical active ingredient which causes in a tissue, system,
animal or human a biological or medical response which is sought or de-

sired, for example, by a researcher or physician. 109
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In addition, the expression "therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not re-
ceived this amount, has the following consequence:

improved treatment, healing, prevention or elimination of a disease, syn-
drome, condition, complaint, disorder or side-effects or also the reduction
in the advance of a disease, complaint or disorder.

The expression "therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiological function.

The invention also relates to the use of mixtures of the compounds of the
formula I, for example mixtures of two diastereomers, for example in the
ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of stereoisomeric compounds.

The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula | accord-
ing to Claims 1-10 and pharmaceutically usable derivatives, salts, solvates,

tautomers and stereoisomers thereof, characterised in that
a) acompound of the formula Il

Y O

X _NH 1
r= N

in which R' has the meaning indicated in Claim 1,

is reacted with a compound of the formula lll
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R4

i
R3

in which R?, R%, R* and R* have the meanings indicated in Claim 1 and
L denotes Cl, Br, | or a free or reactively functionally modified
OH group,

or

b) aradical R?is converted into another radical R? by
i)  converting an oxadiazole radical into a pyrimidinyl radical,
ii)  acylating or alkylating an amino group,

i) etherifying a hydroxyl group,
or

c) thatitis liberated from one of its functional derivatives by treatment
with a solvolysing or hydrogenolysing agent,

and/or

a base or acid of the formula | is converted into one of its salts.

Above and below, the radicals R', R?, R®, R*, R* have the meanings indi-

cated for the formula |, unless expressly stated otherwise.

A denotes alkyl, this is unbranched (linear) or branched, and has 1, 2, 3, 4,
5,6, 7,8, 9o0r 10 C atoms. A preferably denotes methyl, furthermore ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also
pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethyl-
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propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or
3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-
methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl, furthermore preferably, for
example, trifluoromethyl.

A very particularly preferably denotes alkyl having 1, 2, 3,4, 50r6 C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethyl or 1,1,1-trifluoro-
ethyl.

Cyclic alkyl (cycloalkyl) preferably denotes cyclopropyl, cyclobutyl, cyclo-
pentyl, cyclohexyl or cycloheptyl.

Ar denotes, for example, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m- or
p-propylphenyi, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butylphenyl, o-,
m- or p-hydroxyphenyl, 0-, m- or p-nitrophenyl, o-, m- or p-aminophenyl, o-,
m- or p-(N-methylamino)phenyl, o-, m- or p-(N-methylaminocarbonyl)-
phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxyphenyl, o-, m- or
p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyl, o-, m- or p-(N,N-di-
methylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbonyl)phenyl, o-, -
m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)phenyl, o-, m-
or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-chlorophenyl, o-, m-
or p-(methylsulfonamido)phenyl, o-, m- or p-(methylsulfonyl)phenyl, o-, m-
or p-methylsulfanylphenyl, o-, m- or p-cyanophenyl, o-, m- or p-carboxy-
phenyl, o-, m- or p-methoxycarbonylphenyl, o-, m- or p-formylphenyl, o-,
m- or p-acetylphenyl, o-, m- or p-aminosulfonylphenyl, o-, m- or p-(morpho-
lin-4-ylcarbonyl)phenyl, o-, m- or p-(morpholin-4-yicarbonyl)phenyl, o-, m-
or p-(3-oxomorpholin-4-yl)phenyl, o-, m- or p~(piperidinylcarbonyl)phenyl,
0-, m- or p-[2-(morpholin-4-yl)ethoxy]phenyl, o-, m- or p-[3-(N,N-diethyl-
amino)propoxy]phenyl, o-, m- or p-[3-(3-diethylaminopropyl)ureido]phenyl,
o-, m- or p-(3-diethylaminopropoxycarbonylamino)phenyl, furthermore
preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5,
2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibromo-
phenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-dimethoxyphenyl, 3-nitro-4-
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chlorophenyl, 3-amino-4-chloro-, 2-amino-3-chloro-, 2-amino-4-chloro-,
2-amino-5-chloro- or 2-amino-6-chlorophenyl, 2-nitro-4-N,N-dimethyl-
amino- or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-diaminophenyl, 2,3,4-,
2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-trimethoxyphenyl, 2-
hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-dichloro-4-aminophenyl,
4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-difluoro-4-bromo-
phenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-methoxyphenyl, 3-chloro-4-
acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-amino-6-methylphenyl,
3-chloro-4-acetamidophenyl or 2,5-dimethyl-4-chlorophenyl.

Ar furthermore preferably denotes phenyl, naphthyl or biphenyl, each of
which is unsubstituted or mono-, di- or trisubstituted by A, Hal, CN,
S(O)mA, NR*COA, CON(R®),, O[C(R?*)21.N(R%),, [C(R%),].0R?,
CONR[C(R®)21,N(R?); and/or CONR3[C(R®),].Het.

Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl,
2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or
S-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl,
3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, further-
more preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or 5-yl, 1-
or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazo!-3- or -5-yl, 1,3,4-
thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl,
3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-iso-
indolyl, indazolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzo-
pyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl,
2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-,
6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-,
5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or
8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-
oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yi,
2,1,3-benzothiadiazol-4-, -5-yl or 2,1,3-benzoxadiazol-5-yl, azabicyclo-

[3.2.1]octyl or dibenzofuranyl.
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The heterocyclic radicals may also be partially or fully hydrogenated.
Irrespective of further substitutions, Het can thus also denote, for example,
2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or 5-furyl, tetra-
hydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-di-
hydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl,
1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-
, =3, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-,
-2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-,
2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-
pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-
pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl,
1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyl, 1,2,3,4-tetra-
hydro-1-,-2-,-3-, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3 4-
dihydro-2H-benzo-1,4-oxazinyl, furthermore preferably 2,3-methylene-
dioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-
ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydro-
benzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)phenyl or also 3,4-di-
hydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore preferably 2,3-
dihydrobenzofuranyl, 2,3-dihydro-2-oxofuranyl, 3,4-dihydro-2-oxo-1H-
quinazolinyl, 2,3-dihydrobenzoxazolyl, 2-oxo-2,3-dihydrobenzoxazolyl, 2,3-
dihydrobenzimidazolyl, 1,3-dihydroindole, 2-0x0-1 ,3-dihydroindole or
2-0x0-2,3-dihydrobenzimidazolyi.

Het preferably denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl, oxadiazolyl, thia-
diazolyl, pyridazinyl, pyrazinyl, benzimidazolyl, benzotriazolyl, indolyl,
benzo-1,3-dioxolyl, indazolyl, azabicyclo[3.2.1]octyl, azabicyclo[2.2.2]octyl,
imidazolidinyl, azepanyl or benzo-2,1,3-thiadiazolyl, each of which is un-
substituted or mono-, di-, tri-, tetra- or pentasubstituted by A, CHO,
COOR?, CON(R%, [C(R)zlaHet', [C(R*):IOR’, [C(R*)21N(R)z,
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O[C(Re')g]nHet1 and/or =0 (carbonyl oxygen),
and where a ring nitrogen may be oxidised.

Het' preferably denotes pyrrolidine, piperidine, piperazine or morpholine,
each of which is unsubstituted or mono- or disubstituted by A and/or =O
(carbonyl oxygen).

R' preferably denotes Ar or benzo-2,1,3-thiadiazolyl.

The unsaturated, saturated or aromatic 6-membered heterocycle having 1
to 4 N and/or O atoms in the meaning for R? has, for example, the follow-
ing meanings: pyrimidine, pyridazine, pyridine, 1,3-oxazinane, morpholine,
piperidine, piperazine, 1,4-dihydropyridine, 1,2,3,4-tetrahydro-6-pyridine,
tetrahydropyran, 1,4-dioxane, 1,3-dioxane, hexahydropyridazine or hexa-
hydropyrimidine.

R? preferably denotes pyrimidinyl, pyridazinyl, pyridinyl, 1,3-oxazinanyl,
morpholinyl, piperidinyl or piperazinyl, each of which is unsubstituted or
mono-, di- or trisubstituted by Hal, A, [C(R?);J,OR?, N=CR3N(R®),, CN,
COOR’, [C(R*)1:N(R%)z, [C(R*zlHet, O[C(R*)];OR?, O[C(R®)21N(R®),
O[C(R*)2]:C=CIC(R%)2]N(R%)z, O[C(R®):1N"O(R%), O[C(R®)zlHet,
NR[C(R%)2]-N(R%)2, NR¥[C(R)zlHet, [C(R®)].NHCO[C(R)21-N(R%):,
[C(R®)2],;NHCO[C(R®),].Het, CONR’[C(R®)1.N(R®), |
CONR[C(R%),],NR*COOA, CONRI[C(R?),].OR®, CONR3[C(R®),].Het,
COHet, CH=CH-COOR?, CH=CH-N(R?), and/or =O (carbonyl oxygen).

R® preferably denotes H, methyl, ethyl or propyl.
R4, R* preferably denote H.

Hal preferably denotes F, Cl or Br, but also |, particularly preferably F or CI.

BHA
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Throughout the inventioh, all radicals which occur more than once may be
identical or different, i.e. are independent of one another.

The compounds of the formula | may have one or more chiral centres and
can therefore occur in various stereoisomeric forms. The formula | encom-
passes all these forms.

Accordingly, the invention relates, in particular, to the compounds of the
formula | in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae la to I, which conform to the for-
mula | and in which the radicals not designated in greater detail have the

meaning indicated for the formula I, but in which

inla R denotes an unsaturated, saturated or aromatic
6-membered heterocycle having 1 to 4 N and/or O
atoms, which may be unsubstituted or mono-, di- or
trisubstituted by Hal, A, [C(R®),],OR?, N=CR*N(R®),, CN,
COOR?, [C(R*:IN(R?), [C(R%)2]-Het, O[C(R®),],OR’,
O[C(R*)2lnN(R?)2, O[C(R®)2]\C=CIC(R®)1N(R%)z,
O[C(R*)2].N"O"(R%)z, O[C(R%)]nHet, NRIC(R®)21N(R)z,
NRP[C(R’)zlnHet, [C(R)2I:NHCO[C(RY)2N(R®)z,
[C(R®)2].NHCO[C(R®)J-Het, CONR’IC(R®),]N(R®),
CONRYC(R*),1.NR*COOA, CONR3[C(R%),].OR?,
CONR®[C(R%);].Het, COHet, CH=CH-COOR?®,
CH=CH-N(R?®), and/or =O (carbonyl oxygen);

inlb  Ar denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di- or trisubstituted by A, Hal,
CN, S(O)nA, NR*COA, CON(R®)2, O[C(R?*)2l:N(R?)z,
[C(R%):1:0R?, CONR’[C(R®)2].N(R®), and/or
CONR’[C(R%);]Het;

40
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denote H;

denotes a mono-, bi- or tricyclic saturated, unsaturated
or aromatic heterocycle having 1 to 4 N, O and/or S
atoms, which may be unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, CHO, COOR?,
CON(R’)z, [C(R)zlnHet, [C(R®1INOR’, [C(R%)21N(RY).,
O[C(R%);].Het" and/or =O (carbonyl oxygen),

and where a ring nitrogen may be oxidised;

denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-
tuted by A and/or =O (carbonyl oxygen);

denotes unbranched or branched alkyl having 1-8 C
atoms, in which 1-7 H atoms may be replaced by F
and/or CI;

denotes Ar or benzo-2,1,3-thiadiazolyl;
denotes H, methyl, ethyl or propyl;

denotes pyrimidinyl, pyridazinyl, pyridinyl, 1,3-oxazi-
nanyl, morpholinyl, piperidinyl or piperazinyl, each of
which is unsubstituted or mono-, di- or trisubstituted by
Hal, A, [C(R%),],OR?, N=CR®N(R®),, CN, COOR?,
[C(R*}21N(R%, [C(R®)z]-Het, O[C(R®)],OR®,
O[C(R’:IN(R%)z, O[C(R*)InC=CIC(R2IN(R)2
O[C(R%)].N"O'(R%)z, O[C(R®);JHet, NRIIC(R)2N(R)z,
NRU[C(R®)zlHet, [C(R*)2]:;NHCO[C(R*)2IN(R’),
[C(R®)2l,NHCO[C(R%)zl:Het, CONR[C(R®).N(R®)z,
CONR?[C(R%),;].NR*COOA, CONR}C(R%),],OR?,
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CONR’[C(R%),],Het, COHet, CH=CH-COOR?,
CH=CH-N(R®), and/or =O (carbonyl oxygen);

denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, tri-
azolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, benzimidazolyl, benzotriazolyl, indolyl, benzo-
1,3-dioxolyl, indazolyl, azabicyclo[3.2.1]octyl, aza-
bicyclo[2.2.2]octyl, imidazolidinyl, azepany! or benzo-
2,1,3-thiadiazolyl, each of which is unsubstituted or
mono-, di-, tri-, tetra- or pentasubstituted by A, CHO,
COOR?, CON(R®), [C(R%)]Het'", [C(R%),],OR?,
[C(R%)21N(R%),, O[C(R®)]J.Het' and/or =O (carbonyl
oxygen),

and where a ring nitrogen may be oxidised;

denotes pyrrolidine, piperidine, piperazine or mor-
pholine, each of which is unsubstituted or mono- or

disubstituted by A and/or =O (carbonyl oxygen);

denotes Ar or Het,
denotes pyrimidinyl, pyridazinyl, pyridinyl, 1,3-oxazi-
nanyl, morpholinyl, piperidinyl or piperazinyl, each of
which is unsubstituted or mono-, di- or trisubstituted by
Hal, A, [C(R%)2],OR®, N=CR®N(R®),, CN, COOR?,
[C(R*)2IN(R®)z, [C(R%)2lHet, O[C(R%)];,0R’,
O[C(R*)2IN(R®)z, O[C(R%);IC=CIC(R*)2]nN(R)z,
O[C(R)IN"O(R%), O[C(R®)zlHet, NRUC(R®):2]N(R%)z,
NRIC(R®)zlnHet, [C(R%)2]:NHCO[C(R®)2l.N(R?),
[C(R}):1.NHCO[C(R®)zl:Het, CONRYC(R®)2].N(R®)z,
CONR?[C(R%),].NR®*COOA, CONRY[C(R®),].0R’,
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CONR’[C(R%),]\Het, COHet, CH=CH-COOR’,
CH=CH-N(R®), and/or =O (carbonyl oxygen),

denotes H, methyl, ethyl or propyl,

denote H,

denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di- or trisubstituted by A, Hal,
CN, S(O)mA, NR*COA, CON(R®),, O[C(R®)2]:N(R%),,
[C(R*),].0R®?, CONR?[C(R?),],N(R®), and/or
CONR[C(R®);]Het,

denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, tri-
azolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, benzimidazolyl, benzotriazolyl, indolyl, benzo-
1,3-dioxolyl, indazolyl, azabicyclo[3.2.1]octyl, aza-
bicyclo[2.2.2]octyl, imidazolidinyl, azepanyl or benzo-
2,1,3-thiadiazolyl, each of which is unsubstituted or
mono-, di-, tri-, tetra- or pentasubstituted by A, CHO,
COOR?®, CON(R®), [C(R?)]-Het', [C(R%),].0R?,
[C(R%):1N(R%),, O[C(R%)].Het" and/or =O (carbonyl
oxygen),

and where a ring nitrogen may be oxidised,

denotes pyrrolidine, piperidine, piperazine or mor-
pholine, each of which is unsubstituted or mono- or
disubstituted by A and/or =O (carbonyl oxygen),
denotes unbranched or branched alkyl having 1-8 C
atoms, in which 1-7 H atoms may be replaced by F
and/or Cl,

denotes F, Cl, Brorl,

denotes 0, 1 or 2,

denotes 0, 1, 2, 3 or 4,

denotes 1, 2, 3 or 4;
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and pharmaceutically usable derivatives, salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

The compounds of the formula | and also the starting materials for their
preparation are, in addition, prepared by methods known per se, as de-
scribed in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
conditions which are known and suitable for the said reactions. Use can
also be made here of variants known per se which are not mentioned here
in greater detail.

The starting compounds of the formulae Il and Il are generally known. If
they are novel, however, they can be prepared by methods known per se.
The pyridazinones of the formula Il used are, if not commercially available,
generally prepared by the method of W. J. Coates, A. McKillop, Synthesis,
1993, 334-342.

Compounds of the formula | can preferably be obtained by reacting a
compound of the formula Il with a compound of the formula lll.

In the compounds of the formula lll, L preferably denotes ClI, Br, | or a free
or reactively modified OH group, such as, for example, an activated ester,
an imidazolide or alkylsulfonyloxy having 1-6 C atoms (preferably methyl-
sulfonyloxy or trifluoromethylsulfonyloxy) or arylsulfonyloxy having 6-10 C
atoms (preferably phenyl- or p-tolylsulfonyloxy).

The reaction is generally carried out in the presence of an acid-binding
agent, preferably an organic base, such as DIPEA, triethylamine, dimethyl-
aniline, pyridine or quinoline.

The addition of an alkali or alkaline earth metal hydroxide, carbonate or bi-

carbonate or another salt of a weak acid of the alkali or alkaline earth met-
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als, preferably of potassium, sodium, calcium or caesium, may also be
favourable.

Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about -30° and
140°, normally between -10° and 90°, in particular between about 0° and
about 70°.

Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chlo-
roform or dichloromethane; alcohols, such as methanol, ethanol, isopropa-
nol, n-propanol, n-buténol or tert-butanol; ethers, such as diethyl ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl
ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such
as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); carbon di-
sulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-
pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-
tate, or mixtures of the said solvents.

Particular preference is given to acetonitrile, dichloromethane and/or DMF.

The reaction of a compound of the formula Il with a compound of the for-
mula Il in which L denotes OH, is preferably carried out in a Mitsunobu
reaction by addition of, for example, triphenylphosphine and a dialkyl azo-
dicarboxylate. THF is preferred as solvent.

It is furthermore possible to convert a compound of the formula | into an-
other compound of the formula |, for example by reducing nitro groups to
amino groups (for example by hydrogenation on Raney nickel or
Pd/carbon in an inert solvent, such as methanol or ethanol).
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Free amino groups can furthermore be acylated in a conventional manner
using an acid chloride or anhydride or alkylated using an unsubstituted or
substituted alkyl halide, advantageously in an inert solvent, such as di-
chloromethane or THF, and/or in the presence of a base, such as triethyl-
amine or pyridine, at temperatures between -60 and +30°.

The compounds of the formula | can furthermore be obtained by liberating
them from their functional derivatives by solvolysis, in particular hydrolysis,
or by hydrogenolysis.

Preferred starting materials for the solvolysis or hydrogenolysis are those
which contain corresponding protected amino and/or hydroxyl groups in-
stead of one or more free amino and/or hydroxyl groups, preferably those
which carry an aminoprotecting group instead of an H atom bonded to an
N atom, for example those which conform to the formula I, but contain an
NHR’ group (in which R’ is an aminoprotecting group, for example BOC or
CBZ) instead of an NH, group.

Preference is furthermore given to starting materials which carry a
hydroxyl-protecting group instead of the H atom of a hydroxyl group, for
example those which conform to the formula I, but contain an R"O-phenyl
group (in which R” is a hydroxylprotecting group) instead of a hydroxy-
phenyl group.

It is also possible for a plurality of - identical or different - protected amino
and/or hydroxyl groups to be present in the molecule of the starting mate-
rial. If the protecting groups present are different from one another, they

can in many cases be cleaved off selectively.

The term "aminoprotecting group” is known in general terms and relates to
groups which are suitable for protecting (blocking) an amino group against

chemical reactions, but are easy to remove after the desired chemical
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reaction has been carried out elsewhere in the molecule. Typical of such
groups are, in particular, unsubstituted or substituted acyl, aryl, aralkoxy-
methyl or aralkyl groups. Since the aminoprotecting groups are removed
after the desired reaction (or reaction sequence), their type and size are
furthermore not crucial; however, preference is given to those having 1-20,
in particular 1-8, carbon atoms. The term "acyl group” is to be understood
in the broadest sense in connection with the present process. It includes
acyl groups derived from aliphatic, araliphatic, aromatic or heterocyclic
carboxylic acids or sulfonic acids, and, in particular, alkoxycarbonyl, aryl-
oxycarbonyl and especially aralkoxycarbonyl groups. Examples of such
acyl groups are alkanoyl, such as acetyl, propionyl and butyryl; aralkanoyl,
such as phenylacetyl; aroyl, such as benzoyl and tolyl; aryloxyalkanoyl,
such as POA; alkoxycarbonyl, such as methoxycarbonyl, ethoxycarbonyl,
2,2,2-trichloroethoxycarbonyl, BOC and 2-iodoethoxycarbonyl; aralkoxy-
carbonyl, such as CBZ ("carbobenzoxy"), 4-methoxybenzyloxycarbonyl
and FMOC; and arylsulfonyl, such as Mtr, Pbf and Pmc. Preferred amino-
protecting groups are BOC and Mtr, furthermore CBZ, Fmoc, benzyl and
acetyl.

The term "hydroxylprotecting group” is likewise known in general terms
and relates to groups which are suitable for protecting a hydroxyl group
against chemical reactions, but are easy to remove after the desired
chemical reaction has been carried out elsewhere in the molecule. Typical
of such groups are the above-mentioned unsubstituted or substituted aryl,
aralkyl or acyl groups, furthermore also alkyl groups. The nature and size
of the hydroxylprotecting groups are not crucial since they are removed
again after the desired chemical reaction or reaction sequence; preference
is given to groups having 1-20, in particular 1-10, carbon atoms. Examples
of hydroxylprotecting groups are, inter alia, tert-butoxycarbonyl, benzyl,
p-nitrobenzoyl, p-toluenesulfonyl, tert-butyl and acetyl, where benzyl and
tert-butyl are particularly preferred. The COOH groups in aspartic acid and
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glutamic acid are preferably protected in the form of their tert-butyl esters
(for example Asp(OBut)).

The compounds of the formula | are liberated from their functional deriva-
tives — depending on the protecting group used ~ for example using strong
acids, advantageously using TFA or perchloric acid, but also using other
strong inorganic acids, such as hydrochloric acid or sulfuric acid, strong
organic carboxylic acids, such as trichloroacetic acid, or sulfonic acids,
such as benzene- or p-toluenesulfonic acid. The presence of an additional
inert solvent is possible, but is not always necessary. Suitable inert sol-
vents are preferably organic, for example carboxylic acids, such as acetic
acid, ethers, such as tetrahydrofuran or dioxane, amides, such as DMF,
halogenated hydrocarbons, such as dichloromethane, furthermore also
alcohols, such as methanol, ethanol or isopropanol, and water. Mixtures of
the above-mentioned solvents are furthermore suitable. TFA is preferably
used in excess without addition of a further solvent, and perchloric acid is
preferably used in the form of a mixture of acetic acid and 70% perchloric
acid in the ratio 9:1. The reaction temperatures for the cleavage are ad-
vantageously between about 0 and about 50°, preferably between 15 and
30° (room temperature).

The BOC, OBut, Pbf, Pmc and Mtr groups can, for example, preferably be
cleaved off using TFA in dichloromethane or using approximately 3 to 5N
HCI in dioxane at 15-30°, and the FMOC group can be cleaved off using
an approximately 5 to 50% solution of dimethylamine, diethylamine or
piperidine in DMF at 15-30°.

The trityl group is employed to protect the amino acids histidine, aspar-
agine, glutamine and cysteine. They are cleaved off, depending on the de-
sired end product, using TFA / 10% thiophenol, with the trityl group being
cleaved off from all the said amino acids; on use of TFA / anisole or TFA /
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thioanisole, only the trityl group of His, Asn and GIn is cleaved off, whereas
it remains on the Cys side chain.

The Pbf (pentamethylbenzofuranyl) group is employed to protect Arg. Itis
cleaved off using, for example, TFA in dichloromethane.

Hydrogenolytically removable protecting groups (for example CBZ or
benzyl) can be cleaved off, for example, by treatment with hydrogen in the
presence of a catalyst (for example a noble-metal catalyst, such as palla-
dium, advantageously on a support, such as carbon). Suitable solvents
here are those indicated above, in particular, for example, alcohols, such
as methanol or ethanol, or amides, such as DMF. The hydrogenolysis is
generally carried out at temperatures between about 0 and 100° and pres-
sures between about 1 and 200 bar, preferably at 20-30° and 1-10 bar.
Hydrogenolysis of the CBZ group succeeds well, for example, on 5 to 10%
Pd/C in methanol or using ammonium formate (instead of hydrogen) on
Pd/C in methanol/DMF at 20-30°.

Pharmaceutical salts and other forms

The said compounds according to the invention can be used in their final
non-salt form. On the other hand, the present invention also encompasses
the use of these compounds in the form of their pharmaceutically accept-
able salts, which can be derived from various organic and inorganic acids
and bases by procedures known in the art. Pharmabeutically acceptable
salt forms of the compounds of the formula | are for the most part prepared
by conventional methods. If the compound of the formula | contains a car-
boxyl group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.
Such bases are, for example, alkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and

various organic bases, such as piperidine, diethanolamine and N-methyl-
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glutamine. The aluminium salts of the compounds of the formula | are like-
wise included. In the case of certain compounds of the formula |, acid-
addition salts can be formed by treating these compounds with pharma-
ceutically acceptable organic and inorganic écids, for example hydrogen
halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,
other mineral acids and corresponding salts thereof, such as sulfate,
nitrate or phosphate and the like, and alkyl- and monoarylsulfonates, such
as ethanesulfonate, toluenesulfonate and benzenesulfonate, and other
organic acids and corresponding salts thereof, such as acetate, trifluoro-
acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascor-
bate and the like. Accordingly, pharmaceutically acceptable acid-addition
salts of the compounds of the formula | include the following: acetate, adi-
pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsuifonate,
caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, diglu-
conate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-
sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-
heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate,
hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-
bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,
metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-
phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmo-
ate, pectinate, perSquate, phenylacetate, 3-phenylpropionate, phosphate,
phosphonate, phthalate, but this does not represent a restriction.

Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron(lil), iron(ll), lithium,
magnesium, manganese(lll), manganese(ll), potassium, sodium and zinc
salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metal salts

sodium and potassium, and the alkaline earth metal salts calcium and
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magnesium. Salts of the compounds of the formula | which are derived
from pharmaceutically acceptable organic non-toxic bases include salts of
primary, secondary and tertiary amines, substituted amines, also including
naturally occurring substituted amines, cyclic amines, and basic ion ex-
changer resins, for example arginine, betaine, caffeine, chloroprocaine,
choline, N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine,
diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-
ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethyl-
piperidine, glucamine, glucosamine, histidine, hydrabamine, isopropyl-
amine, lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine,
piperazine, piperidine, polyamine resins, procaine, purines, theobromine,
triethanolamine, triethylamine, trimethylamine, tripropylamine and tris-
(hydroxymethyl)methylamine (tromethamine), but this is not intended to
represent a restriction.

Compounds of the present invention which contain basic nitrogen-contain-
ing groups can be quaternised using agents such as (C4-Cy)alkyl halides,
for example methyl, ethyl, isopropy! and tert-butyl chloride, bromide and
iodide; di(C4-Ca)alkyl sulfates, for example dimethyl, diethyl and diamyl
sulfate; (C10-Cig)alkyl halides, for example decyl, dodecyl, lauryl, myristyl
and stearyl chloride, bromide and iodide; and aryl(C4-C4)alkyl halides, for
example benzyl chloride and phenethyl bromide. Both water- and oil-solu-
ble compounds according to the invention can be prepared using such
salts.

The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate, me-
glumine, nitrate, oleate, phosphonate, inalate, sodium phosphate, stea-
rate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

amine, but this is not intended to represent a restriction.

WA



10

15

20

25

30

35

WO 2009/006959 PCT/EP2008/003473

-28 -

Particular preference is given to hydrochloride, dihydrochloride, hydro-

bromide, maleate, mesylate, phosphate, sulfate and succinate.

The acid-addition salts of basic compounds of the formula | are prepared
by bringing the free base form into contact with a sufficient amount of the
desired acid, causing the formation of the salt in a conventional manner.
The free base can be regenerated by bringing the salt form into contact
with a base and isolating the free base in a conventional manner. The free
base forms differ in a certain respect from the corresponding sait forms
thereof with respect to certain physical properties, such as solubility in
polar solvents; for the purposes of the invention, however, the salts other-

wise correspond to the respective free base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the
compounds of the formula | are formed with metals or amines, such as
alkali metals and alkaline earth metals or organic amines. Preferred metals
are sodium, potassium, magnesium and calcium. Preferred organic
amines are N,N'-dibenzylethylenediamine, chloroprocaine, choline, di-

ethanolamine, ethylenediamine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven-
tional manner. The free acid can be regenerated by bringing the salt form
into contact with an acid and isolating the free acid in a conventional man-
ner. The free acid forms differ in a certain respect from the corresponding
salt forms thereof with respect to certain physical properties, such as solu-
bility in polar solvents; for the purposes of the invention, however, the salts

otherwise correspond to the respective free acid forms thereof.
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If a compound according to the invention contains more than one group
which is capable of forming pharmaceutically acceptable salts of this type,
the invention also encompasses multiple salts. Typical multiple salt forms
include, for example, bitartrate, diacetate, difumarate, dimeglumine, di-
phosphate, disodium and trihydrochloride, but this is not intended to repre-
sent a restriction.

With regard to that stated above, it can be seen that the expression "phar-
maceutically acceptable salt” in the present connection is taken to mean
an active ingredient which comprises a compound of the formula | in the
form of one of its salts, in particular if this salt form imparts improved
pharmacokinetic properties on the active ingredient compared with the free
form of the active ingredient or any other salt form of the active ingredient
used earlier. The pharmaceutically acceptable salt form of the active
ingredient can also provide this active ingredient for the first time with a
desired pharmacokinetic property which it did not have earlier and can
even have a positive influence on the pharmacodynamics of this active
ingredient with respect to its therapeutic efficacy in the body.

The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives, sol-
vates and stereoisomers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
dosage unit. Such a unit can comprise, for example, 0.5 mg to 1 g, prefer-
ably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-
pound according to the invention, depending on the condition treated, the
method of administration and the age, weight and condition of the patient,
or pharmaceutical formulations can be administered in the form of dosage

units which comprise a predetermined amount of active ingredient per
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dosage unit. Preferred dosage unit formulations are those which comprise
a daily dose or part-dose, as indicated above, or a corresponding fraction
thereof of an active ingredient. Furthermore, pharmaceutical formulations

of this type can be prepared using a process which is generally known in
the pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any
desired suitable method, for example by oral (including buccal or sublin-
gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
vaginal or parenteral (including subcutaneous, intramuscular, intravenous
or intradermal) methods. Such formulations can be prepared using all
processes known in the pharmaceutical art by, for example, combining the
active ingredient with the excipient(s) or adjuvant(s).

Pharmaceutical formulations adapted for oral administration can be
administered as separate units, such as, for example, capsules or tablets;
powders or granules; solutions or suspensions in aqueous or non-aqueous
liquids; edible foams or foam foods; or oil-in-water liquid emulsions or
water-in-oil liquid emulsions.

Thus, for example, in the case of oral administration in the form of a tablet
or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for
example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.

A flavour, preservative, dispersant and dye may likewise be present.

Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such

as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-



10

15

20

25

30

35

WO 2009/006959 . PCT/EP2008/003473

-31-

cium stearate or polyethylene glycol in solid form, can be added to the
powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,
may likewise be added in order to improve the availability of the medica-
ment after the capsule has been taken.

In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture.
Suitable binders include starch, gelatine, natural sugars, such as, for
example, glucose or beta-lactose, sweeteners made from maize, natural
and synthetic rubber, such as, for example, acacia, tragacanth or sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.
The lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chloride and the like. The disintegrants include, without being restricted
thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally with a binder, such
as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an ab-
sorption accelerator, such as, for example, a quaternary salt, and/or an
absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
The powder mixture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. As an alternative to
granulation, the powder mixture can be run through a tabletting machine,
giving lumps of non-uniform shape, which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salt,

talc or mineral oil in order to prevent sticking to the tablet casting moulds.
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The lubricated mixture is then pressed to give tablets. The compounds
according to the invention can also be combined with a free-flowing inert
excipient and then pressed directly to give tablets without carrying out the
granulation or dry-pressing steps. A transparent or opaque protective layer
consisting of a shellac sealing layer, a layer of sugar or polymer material
and a gloss layer of wax may be present. Dyes can be added to these

coatings in order to be able to differentiate between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compound. Syrups can be prepared by dissolving
the compound in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

arfificiél sweeteners and the like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be en-
capsulated in microcapsules. The formulation can also be prepared in
such a way that the release is extended or retarded, such as, for example,
by coating or embedding of particulate material in polymers, wax and the
like.

The compounds of the formula | and salts, solvates and physiologically
functional derivatives thereof can also be administered in the form of lipo-
some delivery systems, such as, for example, small unilamellar vesicles,
large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.
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The compounds of the formula | and the salts, solvates and physiologically
functional derivatives thereof can also be delivered using monoclonal anti-
bodies as individual carriers to which the compound molecules are cou-
pled. The compounds can also be coupled to soluble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by
palmitoyl radicals. The compounds may furthermore be coupled to a class
of biodegradable polymers which are suitable for achieving controlled
release of a medicament, for example polylactic acid, poly-epsilon-capro-
lactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, polydihy-
droxypyrans, polycyanoacrylates and crosslinked or amphipathic block co-
polymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can
be administered as independent plasters for extended, close contact with
the epidermis of the recipient. Thus, for example, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general
terms in Pharmaceutical Research, 3(6), 318 (1986).

Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as topical ointment or
cream. In the case of formulation to give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with

an oil-in-water cream base or a water-in-oil base.
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Pharmaceutical formulations adapted for topical application to the eye

include eye drops, in which the active ingredient is dissolved or suspended

in a suitable carrier, in particular an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth
encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be ad-
ministered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle
size, for example, in the range 20-500 microns, which is administered in
the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
passages from a container containing the powder held close to the nose.
Suitable formulations for administration as nasal spray or nose drops with
a liquid as carrier substance encompass active-ingredient solutions in

water or oil.

Pharmaceutical formulations adapted for administration by inhalation en-
compass finely particulate dusts or mists, which can be generated by vari-
ous types of pressurised dispensers with aerosols, nebulisers or insuffla-

tors.

Pharmaceutical formulations adapted for vaginal administration can be
administered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.

Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-

tion is rendered isotonic with the blood of the recipient to be treated; and
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aqueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary. Injection solutions and suspensions pre-
pared in accordance with the recipe can be prepared from sterile powders,
granules and tablets.

It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example, for-

mulations which are suitable for oral administration may comprise flavours.

A therapeutically effective amount of a compound of the formula | depends
on a number of factors, including, for example, the age and weight of the
animal, the precise condition that requires treatment, and its severity, the
nature of the formulation and the method of administration, and is ultimate-
ly determined by the treating doctor or vet. However, an effective amount
of a compound according to the invention for the treatment of neoplastic
growth, for example colon or breast carcinoma, is generally in the range
from 0.1 to 100 mg/kg of body weight of the recipient (mammal) per day
and particularly typically in the range from 1 to 10 mg/kg of body weight
per day. Thus, the actual amount per day for an adult mammal weighing
70 kg is usually between 70 and 700 mg, where this amount can be
administered as a single dose per day or usually in a series of part-doses
(such as, for example, two, three, four, five or six) per day, so that the total
daily dose is the same. An effective amount of a salit or solvate or of a
physiologically functional derivative thereof can be determined as the frac-
tion of the effective amount of the compound according to the invention
per se. It can be assumed that similar doses are suitable for the treatment

of other conditions mentioned above.
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The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives, sol-
vates and stereoisomers thereof, including mixtures thereof in all ratios,

and at least one further medicament active ingredient.

The invention also relates to a set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | and/or pharma-
ceutically usable derivatives, solvates and stereoisomers thereof, in-
cluding mixtures thereof in all ratios,
and

(b) an effective amount of a further medicament active ingredient.

The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate am-
poules, each containing an effective amount of a compound of the formula
| and/or pharmaceutically usable derivatives, solvates and stereoisomers
thereof, including mixtures thereof in all ratios, |

and an effective amount of a further medicament active ingredient in dis-
solved or lyophilised form.

USE

The present compounds are suitable as pharmaceutical active ingredients
for mammals, especially for humans, in the treatment of tyrosine kinase-
induced diseases. These diseases include the proliferation of tumour cells,
pathological neovascularisation (or angiogenesis) which promotes the
growth of solid tumours, ocular neovascularisation (diabetic retinopathy,
age-induced macular degeneration and the like) and inflammation (psoria-

sis, rheumatoid arthritis and the like).
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The present invention encompasses the use of the compounds of the for-
mula | and/or physiologically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment or prevention of cancer.
Preferred carcinomas for the treatment originate from the group cerebral
carcinoma, urogenital tract carcinoma, carcinoma of the lymphatic system,
stomach carcinoma, laryngeal carcinoma and lung carcinoma. A further
group of preferred forms of cancer are monocytic leukaemia, lung adeno-
carcinoma, small-cell lung carcinomas, pancreatic cancer, glioblastomas
and breast carcinoma.

Also encompassed is the use of the compounds according to Claim 1 ac-
cording to the invention and/or physiologically acceptable salts and sol-
vates thereof for the preparation of a medicament for the treatment or pre-
vention of a disease in which angiogenesis is implicated.

Such a disease in which angiogenesis is implicated is an ocular disease,
such as retinal vascularisation, diabetic retinopathy, age-induced macular
degeneration and the like.

The use of compounds of the formula I and/or physiologically acceptable
salts and solvates thereof for the preparation of a medicament for the
treatment or prevention of inflammatory diseases also falls within the
scope of the present invention. Examples of such inflammatory diseases
include rheumatoid arthritis, psoriasis, contact dermatitis, delayed hyper-
sensitivity reaction and the like.

Also encompassed is the use of the compounds of the formula | and/or
physiologically acceptable salts and solvates thereof for the preparation of
a medicament for the treatment or prevention of a tyrosine kinase-induced
disease or a tyrosine kinase-induced condition in a mammal, in which to
this method a therapeutically effective amount of a compound according to
the invention is administered to a sick mammal in need of such treatment.
The therapeutic amount varies according to the specific disease and can
be determined by the person skilled in the art without undue effort.

The present invention also encompasses the use compounds of the for-

mula | and/or physiologically acceptable salts and solvates thereof for the
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preparation of a medicament for the treatment or prevention of retinal vas-
cularisation.

Methods for the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part
of the invention. The use for the treatment or prevention of inflammatory
diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and
delayed hypersensitivity reaction, as well as the treatment or prevention of
bone pathologies from the group osteosarcoma, osteoarthritis and rickets,
likewise falls within the scope of the present invention.

The expression "tyrosine kinase-induced diseases or conditions" refers to

pathological conditions that depend on the activity of one or more tyrosine

kinases. Tyrosine kinases either directly or indirectly participate in the sig-

nal transduction pathways of a variety of cellular activities, including prolif-
eration, adhesion and migration and differentiation. Diseases associated
with tyrosine kinase activity include proliferation of tumour cells, pathologi-
cal neovascularisation that promotes the growth of solid tumours, ocular
neovascularisation (diabetic retinopathy, age-induced macular degenera-
tion and the like) and inflammation (psoriasis, rheumatoid arthritis and the
like).

The compounds of the formula | can be administered to patients for the

treatment of cancer, in particular fast-growing tumours.

The invention thus relates to the use of compounds of the formula |, and
pharmaceutically usable derivatives, solvates and stereoisomers thereof,
including mixtures thereof in all ratios, for the preparation of a medicament
for the treatment of diseases in which the inhibition, regulation and/or

modulation of kinase signal transduction plays a role.

Preference is given here to Met kinase.
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Preference is given to the use of compounds of the formula |, and pharma-
ceutically usable derivatives, solvates and stereoisomers thereof, including
mixtures thereof in all ratios,

for the preparation of a medicament for the treatment of diseases which
are influenced by inhibition of tyrosine kinases by the compounds accord-
ing to Claim 1.

Particular preference is given to the use for the preparation of a medica-
ment for the treatment of diseases which are influenced by inhibition of
Met kinase by the compounds according to Claim 1.

Especial preference is given to the use for the treatment of a disease
where the disease is a solid tumour.

The solid tumour is preferably selected from the group of tumours of the
lung, squamous epithelium, the bladder, the stomach, the kidneys, of head
and neck, the oesophagus, the cervix, the thyroid, the intestine, the liver,
the brain, the prostate, the urogenital tract, the lymphatic system, the
stomach and/or the larynx.

The solid tumour is furthermore preferably selected from the group lung
adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblas-

tomas, colon carcinoma and breast carcinoma.

Preference is furthermore given to the use for the treatment of a tumour of
the blood and immune system, preferably for the treatment of a tumour
selected from the group of acute myeloid leukaemia, chronic myeloid leu-

kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

The disclosed compounds of the formula | can be administered in combi-
nation with other known therapeutic agents, including anticancer agents.

As used here, the term "anticancer agent” relates to any agent which is
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administered to a patient with cancer for the purposes of treating the can-
cer.

The anti-cancer treatment defined herein may be applied as a sole therapy
or may involve, in addition to the compound of the invention, conventional
surgery or radiotherapy or chemotherapy. Such chemotherapy may include
one or more of the following categories of anti- tumour agents:

(i) antiproliferative/antineoplastic/DNA-damaging agents and
combinations thereof, as used in medical oncology, such as alkylating
agents (for example cis-platin, carboplatin, cyclophosphamide, nitrogen
mustard, melphalan, chloroambucil, busulphan and nitrosoureas); anti-
metabolites (for example antifolates such as fluoropyrimidines like
S-fluorouracil and tegafur, raltitrexed, methotrexate, cytosine arabinoside,
hydroxyurea and gemcitabine); antitumour antibiotics (for example anthra-
cyclines, like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin,
idarubicin, mitomycin-C, dactinomycin and mithramycin) ; antimitotic
agents (for example vinca alkaloids, like vincristine, vinblastine, vindesine
and vinorelbine, and taxoids, like taxol and taxotere) ; topoisomerase in-
hibitors (for example epipodophyllotoxins, like etoposide and teniposide,
amsacrine, topotecan, irinotecan and camptothecin) and cell-differentiating
agents (for example all-trans-retinoic acid, 13-cis-retinoic acid and fenreti-
nide);

(ii) cytostatic agents, such as antioestrogens (for example tamoxifen,
toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor
downregulators (for example fulvestrant), antiandrogens (for example bi-
calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-
nists or LHRH agonists (for example goserelin, leuprorelin and buserelin),
progesterones (for example megestrol acetate), aromatase inhibitors (for

example as anastrozole, letrozole, vorazole and exemestane) and inhibi-

tors of 5a-reductase, such as finasteride;
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(iii) agents which inhibit cancer cell invasion (for example metallo-
proteinase inhibitors, like marimastat, and inhibitors of urokinase plasmi-
nogen activator receptor function);

(iv) inhibitors of growth factor function, for example such inhibitors in-
clude growth factor antibodies, growth factor receptor antibodies (for ex-
ample the anti-erbb2 antibody trastuzumab [Herceptin'™] and the anti-erbbl
antibody cetuximab [C225]), farnesyl transferase inhibitors, tyrosine kinase
inhibitors and serine/threonine kinase inhibitors, for example inhibitors of
the epidermal growth factor family (for example EGFR family tyrosine
kinase inhibitors, such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6- (3-
morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynyl-
phenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774)
and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)-
quinazolin-4-amine (Cl 1033) ), for example inhibitors of the platelet-
derived growth factor family and for example inhibitors of the hepatocyte
growth factor family;

(v)antiangiogenic agents, such as those which inhibit the effects of vascu-
lar endothelial growth factor, (for example the anti-vascular endothelial cell
growth factor antibody bevacizumab [Avastin™], compounds such as
those disclosed in published international patent applications

WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibi-
tors of integrin avf3 function and angiostatin);

(vi) vessel-damaging agents, such as combretastatin A4 and com-
pounds disclosed in international patent applications WO 99/02166,

WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and

WO 02/08213;

(vii) antisense therapies, for example those which are directed to the
targets listed above, such as ISIS 2503, an anti-Ras antisense;

(vii)  gene therapy approaches, including, for example, approaches for
replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1
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or BRCA2, GDEPT (gene-directed enzyme pro-drug therapy) approaches,

such as those using cytosine deaminase, thymidine kinase or a bacterial

nitroreductase enzyme, and approaches for increasing patient tolerance to

chemotherapy or radiotherapy, such as multi-drug resistance gene ther-

apy; and

(ix) immunotherapy approaches, including, for example, ex-vivo and

in-vivo approaches for increasing the immunogenicity of patient tumour

cells, such as transfection with cytokines, such as interleukin 2, interleukin

4 or granulocyte-macrophage colony stimulating factor, approaches for

decreasing T-cell anergy, approaches using transfected immune cells,

such as cytokine-transfected dendritic cells, approaches using cytokine-

transfected tumour cell lines, and approaches using anti-idiotypic anti-

bodies.

The medicaments from Table 1 below are preferably, but not exclusively,

combined with the compounds of the formula |.

Table 1.

Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
Ifosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine

Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum Satraplatin (Johnson
Tetraplatin Matthey)
Ormiplatin BBR-3464
Iproplatin (Hoffrnann-La Roche)

SM-11355 (Sumitomo)
AP-5280 (Access)
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Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)

Doxorubicin (Adriamycin)
Deoxyrubicin

Valrubicin

Daunorubicin
(Daunomycin)

Epirubicin

Therarubicin

Idarubicin

Rubidazon

Plicamycinp
Porfiromycin
Cyanomorpholinodoxo-
rubicin

Mitoxantron (Novantron)

Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La
Idatrexate Roche)
Ethynylcytidine (Taiho )
Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate
Etoposide (Daiichi)
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
(TopoTarget) BNP-1350 (BioNumerik)
Pixantrone (Novuspharrna) CKD-602 (Chong Kun
Rebeccamycin analogue  Dang)
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin Amonafide
antibiotics D) Azonafide

Anthrapyrazole
Oxantrazole
Losoxantrone
Bleomycin sulfate
(Blenoxan)
Bleomycinic acid
Bleomycin A
Bleomycin B
Mitomycin C
MEN-10755 (Menarini)
GPX-100 (Gem
Pharmaceuticals)
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Dolastatin 10 (NCI)
Rhizoxin (Fujisawa)
Mivobulin (Warner-
Lambert)

Cemadotin (BASF)
RPR 109881A (Aventis)
TXD 258 (Aventis)
Epothilone B (Novartis)
T 900607 (Tularik)

T 138067 (Tularik)
Cryptophycin 52 (Eli Lilly)
Vinflunine (Fabre)
Auristatin PE (Teikoku
Hormone)

BMS 247550 (BMS)
BMS 184476 (BMS)
BMS 188797 (BMS)
Taxoprexin (Protarga)

PCT/EP2008/003473
-44 -
Antimitotic agents | Paclitaxel SB 408075

Docetaxel (GlaxoSmithKline)
Colchicine E7010 (Abbott)
Vinblastine PG-TXL (Cell

Vincristine Therapeutics)

Vinorelbine IDN 5109 (Bayer)
Vindesine A 105972 (Abbott)

A 204197 (Abbott)

LU 223651 (BASF)

D 24851 (ASTA Medica)
ER-86526 (Eisai)
Combretastatin A4 (BMS)
Isohomohalichondrin-B
(PharmaMar)

ZD 6126 (AstraZeneca)
PEG-Paclitaxel (Enzon)
AZ10992 (Asahi)
IDN-5109 (Indena)

AVLB (Prescient
NeuroPharma)
Azaepothilon B (BMS)
BNP- 7787 (BioNumerik)
CA-4-prodrug (OXiIGENE)
Dolastatin-10 (NrH)

CA-4 (OXiIGENE)

Glufosfamide (Baxter
International)

Albumin + 32P (Isotope
Solutions)

Thymectacin (NewBiotics)
Edotreotid (Novartis)

Aromatase Aminoglutethimide Exemestan

inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan

Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)

synthase ZD-9331 (BTG) CoFactor™ (BioKeys)

inhibitors

DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter

International)
Apaziquone (Spectrum
Pharmaceuticals)
06-benzylguanine
(Paligent)
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Farnesyl Arglabin (NuOncology Tipifarnib (Johnson &
transferase Labs) Johnson)
inhibitors lonafarnib (Schering- Perillyl alcohol (DOR
Plough) BioPharma)
BAY-43-9006 (Bayer)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar

Tariquidar (Xenova)
MS-209 (Schering AG)

trihydrochloride (Eli Lilly)
Biricodar dicitrate (Vertex)

Histone acetyl
transferase in-
hibitors

Tacedinaline (Pfizer)
SAHA (Aton Pharma)
MS-275 (Schering AG)

Pivaloyloxymethyl butyrate
(Titan)
Depsipeptide (Fujisawa)

Metalloproteinase
inhibitors
Ribonucleoside
reductase inhibi-
tors

Neovastat (Aeterna Labo-
ratories)

Marimastat (British Bio-
tech)

Gallium maltolate (Titan)
Triapin (Vion)

CMT -3 (CollaGenex)
BMS-275291 (Celltech)
Tezacitabine (Aventis)
Didox (Molecules for
Health)

TNF-alpha
agonists/
antagonists

Virulizin (Lorus Therapeu-
tics)
CDC-394 (Celgene)

Revimid (Celgene)

Endothelin-A re-
ceptor antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

Retinoic acid re-
ceptor agonists

Fenretinide (Johnson &
Johnson)
LGD-1550 (Ligand)

Alitretinoin (Ligand)

Immunomodula-
tors

Interferon

Oncophage (Antigenics)
GMK (Progenics)
Adenocarcinoma vaccine
(Biomira)

CTP-37 (AVI BioPharma)
JRX-2 (Immuno-Rx)
PEP-005 (Peplin Biotech)
Synchrovax vaccines (CTL
Immuno)

Melanoma vaccine (CTL
Immuno)

p21-RAS vaccine (Gem-
Vax)

Dexosome therapy (Ano-
sys)

Pentrix (Australian Cancer
Technology)

JSF-154 (Tragen)

Cancer vaccine (Intercell)
Norelin (Biostar)

BLP-25 (Biomira)

MGV (Progenics)
13-Alethin (Dovetail)
CLL-Thera (Vasogen)
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Hormonal and Oestrogens Prednisone

antihormonal Conjugated oestrogens Methylprednisolone

agents Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
Idenestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate  Octreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol (En-
Tamoxifen treMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone

Photodynamic
agents

Talaporfin (Light Sciences)
Theralux (Theratechnolo-
gies)
Motexafin-Gadolinium
(Pharmacyclics)

Pd-Bacteriopheophorbid
(Yeda)
Lutetium-Texaphyrin
(Pharmacyclics)
Hypericin

Tyrosine kinase
inhibitors

Imatinib (Novartis)
Leflunomide(Sugen/Phar-
macia)

ZDI839 (AstraZeneca)
Erlotinib (Oncogene Sci-
ence)

Canertjnib (Pfizer)
Squalamine (Genaera)
SU5416 (Pharmacia)
SU6668 (Pharmacia)
ZD4190 (AstraZeneca)
ZD6474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)
GW2016 (GlaxoSmith-
Kline)

EKB-509 (Wyeth)
EKB-569 (Wyeth)

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novartis)
Phenoxodiol O
Trastuzumab (Genentech)
C225 (ImClone)
rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)

Various agents

SR-27897 (CCK-A inhibi-
tor, Sanofi-Synthelabo)
Tocladesine (cyclic AMP
agonist, Ribapharm)
Alvocidib (CDK inhibitor,

BCX-1777 (PNP inhibitor,
BioCryst)

Ranpirnase (ribonuclease
stimulant, Alfacell)
Galarubicin (RNA synthe-
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Aventis) sis inhibitor, Dong-A)
CV-247 (COX-2 inhibitor,  Tirapazamine (reducing
Ivy Medical) agent, SR International)
P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharm) agent, Zambon)

CapCell™ (CYP450
stimulant, Bavarian Nordic)
GCS-100 (gal3 antagonist,
GlycoGenesys)

G17DT immunogen (gas-
trin inhibitor, Aphton)
Efaproxiral (oxygenator,
Allos Therapeutics)

PI1-88 (heparanase inhibi-
tor, Progen)

Tesmilifen (histamine an-
tagonist, YM BioSciences)
Histamine (histamine H2
receptor agonist, Maxim)
Tiazofurin (IMPDH inhibi-
tor, Ribapharm)
Cilengitide (integrin an-
tagonist, Merck KGaA)
SR-31747 (IL-1 antagonist,
Sanofi-Synthelabo)
CCI-779 (mTOR kinase
inhibitor, Wyeth)

Exisulind (PDE-V inhibitor,
Cell Pathways)

CP-461 (PDE-V inhibitor,
Cell Pathways) )
AG-2037 (GART inhibitor,
Pfizer)

WX-UK1 (plasminogen
activator inhibitor, Wilex)
PBI-1402 (PMN stimulant,
ProMetic LifeSciences)
Bortezomib (proteasome
inhibitor, Millennium)
SRL-172 (T-cell stimulant,
SR Pharma)

TLK-286 (glutathione-S
transferase inhibitor, Telik)
PT-100 (growth factor
agonist, Point Therapeu-
tics)

Midostaurin (PKC inhibitor,

R-Flurbiprofen (NF-kappaB
inhibitor, Encore)

3CPA (NF-kappaB
inhibitor, Active Biotech)
Seocalcitol (vitamin D
receptor agonist, Leo)
131-1-TM-601 (DNA
antagonist,
TransMolecular)
Eflornithin (ODC inhibitor,
ILEX Oncology)
Minodronic acid
(osteoclast inhibitor,
Yamanouchi)

Indisulam (p53 stimulant,
Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)

Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis
promoter, Pharmagenesis)
Immunol™ (triclosan
mouthwash, Endo)
Triacetyluridine (uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
TransMID-107™
(immunotoxin, KS
Biomedix)

PCK-3145 (apoptosis
promoter, Procyon)
Doranidazole (apoptosis
promoter, Pola)

CHS-828 (cytotoxic agent,
Leo)

Trans-retinic acid
(differentiator, NIH)

MX6 (apoptosis promoter,
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Novartis)

Bryostatin-1 (PKC stimu-
lant, GPC Biotech)
CDA-Il (apoptosis pro-
moter, Everlife)

SDX-101 (apoptosis pro-
moter, Saimedix)
Ceflatonin (apoptosis pro-
moter, ChemGenex)

MAXIA)

Apomine (apoptosis
promoter, ILEX Oncology)
Urocidin (apoptosis
promoter, Bioniche)
Ro-31-7453 (apoptosis
promoter, La Roche)
Brostallicin (apoptosis
promoter, Pharmacia)

Carboxyphthalatoplatinum

Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
Ifosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine

Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)

Satraplatin (Johnson

Cytarabine
2-fluorodesoxycytidine
Methotrexate
Idatrexate

Tetraplatin Matthey)

Ormiplatin BBR-3464

Iproplatin (Hoffrnann-La Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)

Antimetabolites Azacytidine Tomudex

Gemcitabine Trimetrexate

Capecitabine Deoxycoformycin

5-fluorouracil Fludarabine

Floxuridine Pentostatin

2-chlorodesoxyadenosine  Railtitrexed

6-Mercaptopurine Hydroxyurea

6-Thioguanine Decitabine (SuperGen)

Clofarabine (Bioenvision)
Irofulven (MGI Pharrna)
DMDC (Hoffmann-La
Roche)

Ethynylcytidine (Taiho )
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Doxorubicin (Adriamycin)
Deoxyrubicin

Valrubicin

Daunorubicin
(Daunomycin)
Epirubicin

Therarubicin

Idarubicin

Rubidazon

Plicamycinp
Porfiromycin
Cyanomorpholinodoxo-
rubicin

Mitoxantron (Novantron)

- 49 -

Topoisomerase Amsacrine Rubitecan (SuperGen)

inhibitors Epirubicin Exatecan mesylate
Etoposide (Daiichi)
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
(TopoTarget) BNP-1350 (BioNumerik)
Pixantrone (Novuspharrna) CKD-602 (Chong Kun
Rebeccamycin analogue  Dang)
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)

Antitumour Dactinomycin (Actinomycin  Amonafide

antibiotics D) Azonafide

Anthrapyrazole
Oxantrazole
Losoxantrone
Bleomycin sulfate
(Blenoxan)
Bleomycinic acid
Bleomycin A
Bleomycin B
Mitomycin C
MEN-10755 (Menarini)
GPX-100 (Gem
Pharmaceuticals)

Antimitotic agents

Paclitaxel
Docetaxel
Colchicine
Vinblastine
Vincristine
Vinorelbine
Vindesine
Dolastatin 10 (NCI)
Rhizoxin (Fujisawa)
Mivobulin (Warner-

SB 408075
(GlaxoSmithKline)
E7010 (Abbott)

PG-TXL (Cell
Therapeutics)

IDN 5109 (Bayer)

A 105972 (Abbott)

A 204197 (Abbott)

LU 223651 (BASF)

D 24851 (ASTA Medica)

Lambert) ER-86526 (Eisai)
Cemadotin (BASF) Combretastatin A4 (BMS)
RPR 109881A (Aventis) Isohomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
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Epothilone B (Novartis)
T 900607 (Tularik)

T 138067 (Tularik)
Cryptophycin 52 (Eli Lilly)
Vinflunine (Fabre)
Auristatin PE (Teikoku
Hormone)

BMS 247550 (BMS)
BMS 184476 (BMS)
BMS 188797 (BMS)

ZD 6126 (AstraZeneca)
PEG-Paclitaxel (Enzon)
AZ10992 (Asahi)
IDN-5109 (Indena)

AVLB (Prescient
NeuroPharma)
Azaepothilon B (BMS)
BNP- 7787 (BioNumerik)
CA-4-prodrug (OXiGENE)
Dolastatin-10 (NrH)

Taxoprexin (Protarga) CA-4 (OXIiGENE)

Aromatase Aminoglutethimide Exemestan

inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan

Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)

synthase ZD-9331 (BTG) CoFactor™ (BioKeys)

inhibitors

DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
International) Apaziquone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals)
Solutions) 06-benzyiguanine
Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)

Farnesyl Arglabin (NuOncology Tipifarnib (Johnson &

transferase Labs) Johnson)

inhibitors lonafarnib (Schering- Perillyl alcohol (DOR
Plough) : BioPharma)
BAY-43-9006 (Bayer)

Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar

Tariquidar (Xenova)
MS-209 (Schering AG)

trihydrochloride (Eli Lilly)
Biricodar dicitrate (Vertex)

Histone acetyl
transferase
inhibitors

Tacedinaline (Pfizer)
SAHA (Aton Pharma)
MS-275 (Schering AG)

Pivaloyloxymethyl butyrate
(Titan)
Depsipeptide (Fujisawa)

Metalloproteinase

Neovastat (Aeterna

CMT -3 (CollaGenex)

inhibitors Laboratories) BMS—275291 (Cellteph)
Ribonucleoside Marimastat (British Tezacitabine (Aventis)
reductase Biotech) Didox (Molecules for

PAA



10

15

20

25

30

35

WO 2009/006959

-51 -

PCT/EP2008/003473

inhibitors Gallium maltolate (Titan)  Health)

Triapin (Vion)
TNF-alpha Virulizin (Lorus Revimid (Celgene)
agonists/ Therapeutics)

antagonists

CDC-394 (Celgene)

Endothelin-A
receptor
antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

Retinoic acid
receptor agonists

Fenretinide (Johnson &
Johnson)
LGD-1550 (Ligand)

Alitretinoin (Ligand)

Immuno-
modulators

Interferon

Oncophage (Antigenics)
GMK (Progenics)
Adenocarcinoma vaccine
(Biomira)

CTP-37 (AVI BioPharma)
JRX-2 (Immuno-Rx)
PEP-005 (Peplin Biotech)

Dexosome therapy
(Anosys)

Pentrix (Australian Cancer
Technology)

JSF-154 (Tragen)

Cancer vaccine (Intercell)
Norelin (Biostar)

BLP-25 (Biomira)

Synchrovax vaccines (CTL MGV (Progenics)
Immuno) 13-Alethin (Dovetail)
Melanoma vaccine (CTL  CLL-Thera (Vasogen)
Immuno)
p21-RAS vaccine
(GemVax)
Hormonal and Oestrogens Prednisone
antihormonal Conjugated oestrogens Methylprednisolone
agents Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
Idenestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate Octreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol
Tamoxifen (EntreMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone
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Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
agents Theralux (Yeda)

(Theratechnologies)
Motexafin-Gadolinium
(Pharmacyclics)

Lutetium-Texaphyrin
(Pharmacyclics)
Hypericin

Tyrosine kinase
inhibitors

Imatinib (Novartis)
Leflunomide(Sugen/Pharm
acia)

ZDI839 (AstraZeneca)
Erlotinib (Oncogene
Science)

Canertjnib (Pfizer)
Squalamine (Genaera)
SU5416 (Pharmacia)
SU6668 (Pharmacia)
ZD4190 (AstraZeneca)
ZD6474 (AstraZeneca)
Vatalanib (Novartis)
PKI1166 (Novartis)
GW2016
(GlaxoSmithKline)
EKB-509 (Wyeth)
EKB-569 (Wyeth)

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novatrtis)
Phenoxodiol O
Trastuzumab (Genentech)
C225 (ImClone)
rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)

Various agents

SR-27897 (CCK-A
inhibitor, Sanofi-
Synthelabo)

Tocladesine (cyclic AMP
agonist, Ribapharm)
Alvocidib (CDK inhibitor,
Aventis)

CV-247 (COX-2 inhibitor,
vy Medical)

P54 (COX-2 inhibitor,
Phytopharm)

CapCell™ (CYP450
stimulant, Bavarian Nordic)
GCS-100 (gal3 antagonist,
GlycoGenesys)

G17DT immunogen
(gastrin inhibitor, Aphton)
Efaproxiral (oxygenator,
Allos Therapeutics)
PI1-88 (heparanase
inhibitor, Progen)
Tesmilifen (histamine

BCX-1777 (PNP inhibitor,
BioCryst)

Ranpirnase (ribonuclease
stimulant, Alfacell)
Galarubicin (RNA
synthesis inhibitor, Dong-
A)

Tirapazamine (reducing
agent, SRI International)
N-Acetylcysteine (reducing
agent, Zambon)
R-Flurbiprofen (NF-kappaB
inhibitor, Encore)

3CPA (NF-kappaB
inhibitor, Active Biotech)
Seocalcitol (vitamin D
receptor agonist, Leo)
131-I-TM-601 (DNA
antagonist,
TransMolecular)
Eflornithin (ODC inhibitor,
ILEX Oncology)
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antagonist, YM
BioSciences)

Histamine (histamine H2
receptor agonist, Maxim)
Tiazofurin (IMPDH
inhibitor, Ribapharm)
Cilengitide (integrin
antagonist, Merck KGaA)
SR-31747 (IL-1 antagonist,
Sanofi-Synthelabo)
CCI-779 (mTOR kinase
inhibitor, Wyeth)
Exisulind (PDE-V inhibitor,
Cell Pathways)

CP-461 (PDE-V inhibitor,
Cell Pathways)

AG-2037 (GART inhibitor,
Pfizer)

WX-UK1 (plasminogen
activator inhibitor, Wilex)
PBI-1402 (PMN stimulant,
ProMetic LifeSciences)
Bortezomib (proteasome
inhibitor, Millennium)
SRL-172 (T-cell stimulant,
SR Pharma)

TLK-286 (glutathione-S
transferase inhibitor, Telik)
PT-100 (growth factor
agonist, Point
Therapeutics)
Midostaurin (PKC inhibitor,
Novartis)

Bryostatin-1 (PKC
stimulant, GPC Biotech)
CDA-Il (apoptosis
promoter, Everlife)
SDX-101 (apoptosis
promoter, Salmedix)
Ceflatonin (apoptosis
promoter, ChemGenex)

Minodronic acid
(osteoclast inhibitor,
Yamanouchi)

Indisulam (p53 stimulant,
Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)
Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis
promoter, Pharmagenesis)
Immunol™ (triclosan
mouthwash, Endo)
Triacetyluridine (uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
TransMID-107 ™
(immunotoxin, KS
Biomedix)

PCK-3145 (apoptosis
promoter, Procyon)
Doranidazole (apoptosis
promoter, Pola)

CHS-828 (cytotoxic agent,
Leo)

Trans-retinic acid
(differentiator, NIH)

MX6 (apoptosis promoter,
MAXIA)

Apomine (apoptosis
promoter, ILEX Oncology)
Urocidin (apoptosis
promoter, Bioniche)
R0-31-7453 (apoptosis
promoter, La Roche)
Brostallicin (apoptosis
promoter, Pharmacia)
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A combined treatment of this type can be achieved with the aid of simulta-
neous, consecutive or separate dispensing of the individual components of
the treatment. Combination products of this type employ the compounds
according to the invention.

ASSAYS

The compounds of the formula | described in the examples were tested by
the assays described below and were found to have kinase inhibitory
activity. Other assays are known from the literature and could readily be
performed by the person skilled in the art (see, for example, Dhanabal et
al., Cancer Res. 59:189-197; Xin et al., J. Biol. Chem. 274:9116-9121;
Sheu et al., Anticancer Res. 18:4435-4441; Ausprunk et al., Dev. Biol.
38:237-248; Gimbrone et al., J. Natl. Cancer Inst. 52:413-427; Nicosia et
al., In Vitro 18:538- 549).

Measurement of Met kinase activity

According to the manufacturer's data (Met, active, upstate, catalogue No.
14-526), Met kinase is expressed for the purposes of protein production in
insect cells (Sf21; S. frugiperda) and subsequent affinity-chromatographic
purification as "N-terminal 6His-tagged" recombinant human protein in a
baculovirus expression vector.

The kinase activity can be measured using various available measurement
systems. In the scintillation proximity method (Sorg et al., J. of Biomolecu-
lar Screening, 2002, 7, 11-19), the flashplate method or the filter binding
test, the radioactive phosphorylation of a protein or peptide as substrate is
measured using radioactively labelled ATP (**P-ATP, *P-ATP). In the
case of the presence of an inhibitory compound, a reduced radioactive
signal, or none at all, can be detected. Furthermore, homogeneous time-

resolved fluorescence resonance energy transfer (HTR-FRET) and
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fluoroescence polarisation (FP) technologies can be used as assay meth-
ods (Sills et al., J. of Biomolecular Screening, 2002, 191-214).

Other non-radioactive ELISA assay methods use specific phospho-anti-
bodies (phospho-ABs). The phospho-antibody only binds the phosphor-
ylated substrate. This binding can be detected by chemiluminescence
using a second peroxidase-conjugated antibody (Ross et al., 2002, Bio-
chem. J.).

Flashplate method (Met kinase)

The test plates used are 96-well FlashplateR microtitre plates from Perkin
Elmer (Cat. No. SMP200). The components of the kinase reaction de-
scribed below are pipetted into the assay plate. The Met kinase and the
substrate poly Ala-Glu-Lys-Tyr, (pAGLT, 6:2:5:1), are incubated for 3 hrs at
room temperature with radioactively labelled Bp_ATP in the presence and
absence of test substances in a total volume of 100 ul. The reaction is
terminated using 150 ul of a 60 mM EDTA solution. After incubation for a
further 30 min at room temperature, the supernatants are filtered off with
suction, and the wells are washed three times with 200 pl of 0.9% NaCl
solution each time. The measurement of the bound radioactivity is carried
out by means of a scintillation measuring instrument (Topcount NXT,
Perkin-Elmer).

The full value used is the inhibitor-free kinase reaction. This should be ap-
proximately in the range 6000-9000 cpm. The pharmacological zero value
used is staurosporin in a final concentration of 0.1 mM. The inhibitory
values (IC50) are determined using the RS1_MTS program.

Kinase reaction conditions per well:

30 ul of assay buffer

10 pl of substance to be tested in assay buffer with 10% of DMSO
10 pl of ATP (final concentration 1 uM cold, 0.35 uCi of **P-ATP)
50 pl of Met kinase/substrate mixture in assay buffer;
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(10 ng of enzyme/well, 50 ng of pAGLT/well)

Solutions used:
- Assay buffer:

50 mM HEPES
3 mM magnesium chloride
3 UM sodium orthovanadate
3 mM manganese(ll) chloride
1 mM dithiothreitol (DTT)
pH = 7.5 (to be set using sodium hydroxide)

- Stop solution:
60 mM Titriplex Il (EDTA)

- ®p.ATP: Perkin-Elmer:

- Met kinase: Upstate, Cat. No. 14-526, Stock 1 ug/10 pl; spec.
activity 954 U/mg;
- Poly-Ala-Glu-Lys-Tyr, 6 : 2 : 5: 1 : Sigma Cat. No. P1152

In-vivo tests (Fig. 1/1)

Experimental procedure: Female Balb/C mice (breeder: Charles River

Wiga) were 5 weeks old on arrival. They were acclimatised to our keeping
conditions for 7 days. Each mouse was subsequently injected subcutane-
ously in the pelvic area with 4 million TPR-Met/NIH3T3 cells in 100 pl of
PBS (without Ca++ and Mg++). After 5 days, the animals were randomised
into 3 groups, so that each group of 9 mice had an average tumour volume
of 110 pl (range: 55 — 165). 100 pl of vehicle (0.25% methylceliulose/

100 mM acetate buffer, pH 5.5) were administered daily to the control
group, and 200 mg/kg of "A56" or "A91" dissolved in the vehicle (volume
likewise 100 pl/animal) were administered daily to the treatment groups, in
each case by gastric tube. After 9 days, the controls had an average vol-

ume of 1530 pl and the experiment was terminated.
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Measurement of the tumour volume: The length (L) and breadth (B) were

measured using a Vernier calliper, and the tumour volume was calculated
from the formula L x B x B/2.

Keeping conditions: 4 or 5 animals per cage, feeding with commercial

mouse food (Sniff).
The compounds "A18" and "A22" have a significant antitumoural action.

Above and below, all temperatures are indicated in°C. In the following ex-
amples, "conventional work-up" means: water is added if necessary, the
pH is adjusted, if necessary, to values between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl ace-
tate or dichloromethane, the phases are separated, the organic phase is
dried over sodium sulfate and evaporated, and the residue is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/methanol 9:1.
Mass spectrometry (MS):  El (electron impact ionisation) M*

FAB (fast atom bombardment) (M+H)"

ESI (electrospray ionisation) (M+H)*
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)".
Mass spectrometry (MS):  El (electron impact ionisation) M*

FAB (fast atom bombardment) (M+H)"

ESI (electrospray ionisation) (M+H)"
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)".
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HPLC/MS analyses

are carried out in a 3 p Silica-Rod column with a 210 second gradient from
20 to 100% water/acetonitrile/0.01% of trifluoroacetic acid, at a flow rate of
2.2 ml/min, and detection at 220 nm.

HPLC analyses (Method A)

Column: Chromolith RP18e 100*3 mm

Flow rate: 2 ml/min

Solvent A: H,0O + 0.1% of trifluoroacetic acid
Solvent B: acetonitrile + 0.1% of trifluoroacetic acid
Gradient 5 min

0-4 min: 99:1 -> 1:99

4-5 min: 1:99 - 1:99

HPLC analyses (Method B)

Column: Chromolith RP18e 100*3 mm
Flow rate: 4 ml/min

Solvent A: H,0 + 0.05% of HCOOH
Solvent B: acetonitrile + 10% of solvent A
Gradient 8 min

0-1 min: 99:1 -> 99:1

1-7 min: 99:1 - 1:99

7-8 min: 1:99 -> 1:99

HPLC analysis (Method C)

Flow rate: 2 ml/min

99:01 - 0:100 water + 0.1% (vol.) of TFA : acetonitrile + 0.1% (vol.) of TFA
0.0 to 0.2 min: 99:01

0.2 to 3.8 min: 99:01--> 0:100

%%



10

15

20

25

30

35

WO 2009/006959

-59-
3.8 t0 4.2 min: 0:100

Column: Chromolith Performance RP18e; 100 mm long, internal diameter
3 mm, wavelength: 220nm

Retention time Rt in minutes [min].

Examples of the preparation of the pyradizinone starting compounds

PCT/EP2008/003473

The pyridazinones are generally prepared by processes from W. H.
Coates, A. McKillop, Synthesis 1993, p. 334.

An example thereof is the synthesis of 3-(6-oxo-1,6-dihydropyridazin-3-
yl)benzonitrile:

927 g (10.6 mol) of glyoxylic acid monohydrate are introduced in por-
tions into a solution of 1278 g (8.80 mol) of 3-acetylbenzonitrile in 1.5 |
of acetic acid. The resultant solution is heated at 95°C for 18 hours. The
mixture is allowed to cool to 30°C, and 7 | of water and 899 ml (18.5
mol) of hydrazinium hydroxide are added successively. The reaction
mixture is stirred at 95°C for 4 hours. The mixture is allowed to cool to
60°C, and the resultant precipitate is filtered off with suction and washed
with 5 | of water and 2 | of acetone. The residue is heated to the boil in

5 | of acetone and filtered off with suction while hot. 5 | of acetic acid are
added to the residue, and the mixture is heated at 90°C for 2 hours with
stirring. The mixture is allowed to cool to room temperature, and the
residue is filtered off with suction and washed with acetone. The residue
is again heated to 90°C with 5 | of acetic acid, cooled to room tempera-

ture, filtered off with suction and washed with acetone. The residue is
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dried in vacuo: 3-(6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile as beige
crystals; ESI 198.

Some pyridazinones can be prepared in accordance with A. J. Good-
man et al., Tetrahedron 55 (1999), 15067-15070. An example thereof is
the alternative synthesis of 3-(6-oxo-1,6-dihydropyridazin-3-yl)benzo-
nitrile:

NC B(OH), o
_~_Cl . O/ “)
| = NC > N
s N +Nal+H — | —> N
Cl N X, N
I”°N Pd(PPh,),Cl,
Na,CO,/H,0
ethanol
toluene
= 0]
— N

2.70 kg (18.0 mol) of sodium iodide are added in portions at room tem-
perature to a mixture of 5.0 | of water and 11.3 | of 57% aqueous hydro-
iodic acid (75.2 mol). 2.00 kg (13.4 mol) of 3,6-dichloropyridazine are sub-
sequently added in portions to the solution held at 20°C. The reaction
mixture is stirred at 20°C for 18 hours. 10 | of tert-butyl methyl ether and 4 |
of water are added to the reaction mixture. The organic phase is separated
off and washed with water and aqueous sodium sulfite solution. The
organic phase is concentrated, heptane is added, and the resultant solid is
filtered off with suction and washed with heptane. The residue is dried in
vacuo: 3-chloro-6-iodopyridazine as colourless leaf-shaped crystals; ESI
241.

A solution of 212 mg (2.0 mmol) of sodium carbonate in 1 ml of water is
added to a solution, kept under nitrogen, of 240 mg (1.00 mmol) of
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3-chloro-6-iodopyridazine in 1 ml of toluene, and the mixture is heated to
80°C. 7.0 mg (0.010 mmol) of bis(triphenylphosphine)palladium(ll) chloride
are added, and a solution of 147 mg (1.00 mmol) of 3-cyanobenzene-
boronic acid is subsequently added dropwise. The reaction mixture is
stirred at 80°C for 18 hours. The reaction mixture is cooled to room tem-
perature, water is added, and the solid is filtered off with suction and
washed with water. The residue is dried in vacuo: 3-(6-chloropyridazin-3-

yl)benzonitrile as colourless crystals; ES| 216.

A suspension of 85 mg (0.396 mol) of 3-(6-chloropyridazin-3-yl)benzonitrile
in 0.5 ml of acetic acid is heated to 80°C and stirred at this temperature for
24 hours. The reaction mixture is cooled to room temperature, water is

added, and the solid is filtered off with suction. The residue is washed with
water and dried in vacuo: 3-(6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile as

colourless crystals.

The following pyridazinones are preferably prepared by this process:

Some pyridazinones are prepared by the following process. An example
thereof is the synthesis of 6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-

one:
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A~ g& Pd(PPh,),Cl,

| X0 - S
SN 4 ~N‘/j/ Y
SN - K;PO,

N
DME

HCOOH

——

H,0

705 g (3.39 mol) of 1-methyl-1H-pyrazole-4-boronic acid pinacol ester and
1.44 kg of tripotassium phosphate trihydrate are added to a solution of
815 g (3.39 mol) of 3-chloro-6-iodopyridazine in 3.8 | of 1,2-dimethoxy-
ethane. The resultant suspension is heated to 80°C under nitrogen and
with stirring, and 59.5 g (85 mmol) of bis(triphenylphosphine)palladium(ll)
chloride are added. The reaction mixture is stirred at 80°C for 3 hours. The
mixture is allowed to cool to room temperature, and 9 | of water are added.
The resultant precipitate is filtered off with suction, washed with water and
dried in vacuo: 3-chloro-6-(1-methyl-1H-pyrazol-4-yl)pyridazine as brown
crystals; ES| 195.

A suspension of 615 g (2.90 mol) of 3-chloro-6-(1-methyl-1H-pyrazol-4-yi)-
pyridazine in a mixture of 1.86 | of formic acid and 2.61 | of water is heated
to 80°C with stirring and stirred at this temperature for 28 hours. The reac-
tion mixture is cooled to room temperature, a little activated carbon is
added, and the solid is filtered off with suction. The filtrate is adjusted to a
pH of 7 using 40% aqueous sodium hydroxide solution with ice cooling and
left at 6°C for 16 h. The resultant precipitate is filtered off with suction,
washed with water and dried in vacuo: 6-(1-methyl-1H-pyrazol-4-yl)-2H-
pyridazin-3-one as colourless crystals; ESI 177.

The following pyridazinones are preferably prepared by this process:
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, o A0 O
0
SN\ A Sy ‘\‘N S -NH
\N’ \N/

Preparation of 6-(5-methyloxazol-2-yl)-2H-pyridazin-3-one:

O o
Z EDCI =
NNH, ——— > H
HO P + R
S -NH - XN Sy ANH

o) DMF 0
O
AuCl, 0 < _NH
CH,CN N

10.6 g (69.2 mmol) of 1-hydroxybenzotriazole hydrate and 17.3 g of N-(3-
dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride are added to a
solution of 10.0 g (69.2 mmol) of 6-ox0-1,6-dihydropyridazine-3-carboxylic
acid monohydrate and 3.85 g (69.2 mmol) of propargylamine in 200 ml of
DMF, and the resultant solution is stirred at room temperature for 18
hours. The reaction mixture is partitioned between water and dichloro-
methane. The organic phase is washed with saturated sodium hydrogen-
carbonate solution, dried over sodium sulfate and evaporated: N-prop-2-
ynyl-6-oxo-1,6-dihydropyridazine-3-carboxamide as colouriess crystals;
ESI 178.

622 mg (2.05 mmol) of gold(lll) chloride are added to a solution of 3.69 g
(20.5 mmol) of N-prop-2-ynyl-6-oxo-1,6-dihydropyridazine-3-carboxamide
in 41 ml of acetonitrile, and the mixture is stirred at room temperature for 3
days. A further 622 mg (2.05 mmol) of gold(lil) chloride are added, and the
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mixture is stirred at room temperature for 7 days. The reaction mixture is
evaporated and chromatographed on a silica gel column with dichloro-
methane/methanol as eluent: 6-(5-methyloxazol-2-yl)-2H-pyridazin-3-one
as yellowish crystals; ESI 178.

Preparation of 6-[4-(5-methyl-1,2,4-oxadiazol-3-yl)phenyl]-2H-pyridazin-
3-one:

O
= O Na,CO, Z
Sy NH + HNOH x Hel ————= Sn-NH
MeOH H2N
N// H,O |
reflux HO'N
Ac,0OH
2 /N —
—_— />—< >—-< =0
0 \\
Ac,0 ~N N-N
120°C

Preparation of tert-butyl 4-(6-oxo0-1,6-dihydropyridazin-3-yl)piperazine-1-

carboxylate:
NGO
(\N \N,NH %_(}_ /\ e
"'N\) HCI 0 U_<N—_lr_q}=o

1 g (4.62 mmol) of 6-piperazin-1-yl-2H-pyridazin-3-one hydrochloride (Eur.
J. Med. Chem. 1992, 27, 545-549) is suspended in 10 ml of THF, and

1.34 ml (9.69 mmol) of triethylamine and 1.09 ml (5.08 mmol) of di-tert-
butyl dicarbonate are added. The mixture is stirred at RT for 15 h, and the
solvent is removed. Ethyl acetate and water are added to the residue. A
white solid remains undissolved. The residue is filtered off with suction and
washed with water and ethyl acetate and dried in vacuo; yield 0.9 g; HPLC:
Rt = 2.27 min (method B); HPLC-MS: 281 (M+H).
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Preparation of 6-(5-methyl-1,2 4-oxadiazol-3-yl)-2H-pyridazin-3-one

Z 0 | Z 0
H NH
1 HO. \N,N (o) \N’

o o

20 g (125 mmol) of 6-oxo0-1,6-dihydropyridazine-3-carboxylic acid hydrate
are suspended in 400 ml of methanol, and 10.7 ml (147 mmol) of thionyl
chloride are slowly added with ice cooling. The suspension is stirred at
70°C for 15 h, during which everything dissolves. The reaction mixture is
concentrated to about 100 ml, during which a white precipitate forms. This
precipitate is filtered off with suction and washed with methanol and dried
in vacuo. Yield 19.2 g; HPLC: Rt = 1.27 min (method B); HPLC-MS: 155
(M+H).

o
z Z (0]

Y o)

19.27 g (125 mmol) of methyl 6-oxo-1,6-dihydropyridazine-3-carboxylate
are dissolved in 300 ml of ammoniacal methanol, and the mixture is stirred
at room temperature for 16 h. The solvent is removed, and the residue is
reacted further without further work-up; yield 16.5 g.

)
7 O
3. H N AN s NH
| & N

o)

15 g (108 mmol) of 6-oxo-1,6-dihydropyridazine-3-carboxamide are sus-
pended in 200 ml of dichloromethane. The suspension is cooled to 0°C,
and 45 ml of pyridine and 18 ml (129 mmol) of trifluoroacetic anhydride are
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subsequently added dropwise. The mixture is stirred at RT for 5 days.
400 ml of water are added to the suspension, which is then extracted with
3 x 300 ml of DCM. The combined organic phases are dried using sodium
sulfate and evaporated to dryness. A precipitate forms in the filtrate. This
precipitate is filtered off with suction, washed with water and dried in
vacuo. The aqueous phase is saturated with sodium chloride and ex-
tracted with 3 x 300 ml of ethyl acetate. The organic phase is dried and
evaporated. All 3 fractions are combined and reacted further without fur-
ther purification; yield: 14.3 g; GC-MS: 121 (M").

H
7 o H2 /—
4. ™ ,NH — / o]
& HO~ ==

1 g (8.26 mmol) of 6-oxo-1,6-dihydropyridazine-3-carbonitrile and 2.87 g
(41.3 mmol) of hydroxylammonium chloride are suspended in 200 ml of
ethanol, and 5.7 ml (41.3 mmol) of triethylamine are added. The reaction
mixture is stirred at room temperature for 5 days. The solvent is removed,
and the residue is stirred with water, filtered and dried; yield: 754 mg, red-
brown solid; LC-MS: 155 (M+H).

~OH

5. Q‘J\NHZ + ioj\ . r]/[r:}_

N
2.8 ml of glacial acetic acid, 2.3 ml of acetic anhydride and 200 pl of pyri-
dine are added to 375 mg (2.43 mmol) of N-hydroxy-6-oxo-1,6-dihydro-
pyridazine-3-carboxamidine, and the mixture is stirred at 90°C for 15 h.
During cooling of the reaction mixture, a precipitate forms, which is filtered
off with suction, washed with water and dried in vacuo; yield: 253 mg, yel-
low solid; HPLC: Rt = 1.51 min; LC-MS: 179 (M+H).
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Example 1

The preparation of 2-[3-(5-methylpyrimidin-2-yl)benzyl]-6-(3,4,5-trifluoro-
phenyl)-2H-pyridazin-3-one ("A1") is carried out analogously to the follow-
ing scheme

‘ \
\>"‘ N~o>—_-
N*o

H,/Raney Ni A0
+ -
——— F \N/N NHZ o)
04\

MeOH/AcOH
F NHz

~N
~N- o \)\ Z °
F
—_— \N’N | N\ nA1 "
F

1.1 6.52 g (20 mmol) of caesium carbonate are added to a solution of
4.52 g (20 mmol) of 6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one and 5.06 g
(20 mmol) of 3-(3-bromomethylphenyl)-5-methyl-1,2,4-oxadiazole (pre-
pared by the method of W. W. K. R. Mederski et al, Tetrahedron 55, 1999,
12757-12770) in 40 ml of 1-methylpyrrolidinone (NMP), and the resultant
suspension is stirred at room temperature for 18 hours. Water is added to
the reaction mixture, and the resultant precipitate is filtered off, washed
with water and dried. The crude product is recrystallised from 2-propanol:
6-(3,4,5-trifluorophenyl)-2-[3-(5-methyl-1,2,4-oxadiazol-3-yl)benzyl]}-2H-
pyridazin-3-one as pale-yellowish crystals; ES| 399.

1.2 2 ml of acetic acid, 2 mi of water and 6 g of Raney nickel are added
to a solution of 6.00 g (14.9 mmol) of 6-(3,4,5-trifluorophenyl)-2-[3-(5-
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methyl-1,2,4-oxadiazol-3-yi)benzyl]-2H-pyridazin-3-one in 60 ml of metha-
nol, and the mixture is hydrogenated at room temperature and atmos-
pheric pressure for 44 hours. The reaction mixture is filtered, and the fil-
trate is evaporated. The crystalline residue is boiled in tert-butyl methyl
ether. The mixture is allowed to cool, and the solid is filtered off with suc-
tion and washed with tert-butyl methyl ether. The residue is dried in vacuo:
and allowed to cool. 3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-yl-
methyl]lbenzamidinium acetate as colourless crystals; ES| 359.

3-[6-Oxo0-3-(3,5-difluorophenyl)-6H-pyridazin-1-ylmethyllbenzamidinium
acetate, colourless crystals, is prepared analogously; ESI 341.

1.3 1.31 ml (11.0 mmol) of 3-ethoxymethacrolein and 2.04 ml

(11.0 mmol) of a 30% sodium methoxide solution in methanol are added to
a suspension of 4.18 g (10.0 mmol) of 3-[6-0x0-3-(3,4,5-trifluorophenyl)-
6H-pyridazin-1-ylmethyllbenzamidinium acetate in 40 ml of methanol, and
the mixture is heated at 50°C for 18 hours. The mixture is allowed to cool,
and the resultant precipitate is filtered off with suction, washed with
methanol and dried in vacuo: 2-[3-(5-methylpyrimidin-2-yl)benzyl]-6-(3,4,5-
trifluorophenyl)-2H-pyridazin-3-one ("A1") as colourless crystals; ESI 409;
'H-NMR (DMSO-dg): © [ppm] = 2.32 (s, 3H), 5.45 (s, 2H), 7.16 (d, J =

9.5 Hz, 1H), 7.52 (m, 2H), 7.90 (m, 2H), 8.13 (d, J = 9.5 Hz, 1H), 8.30 (dt,
J1=75Hz J,=1.5Hz, 1H), 8.46 (t, J = 1. 5 Hz, 1H), 8.75 (s, 2H).

Analogous reaction of the benzamidinium acetate with 4-trimethylsilyl-3-
butyn-1-one with potassium carbonate/acetonitrile at 120°C in the micro-

wave gives the following compounds

6-(3,5-diﬂuorophényl)-2-[3-(5-methylpyrimidin-2-y|)benzyl]—2H-pyri-
dazin-3-one ("A2"), ESI 391,

2-[3-(4-methylpyrimidin-2-yl)benzyl]-6-(3,4,5-trifluorophenyl)-2H-pyri-
dazin-3-one ("A3"), ESI 409.

2.
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Heating of the benzamidinium acetate at 175°C with malondialdehyde bis-

dimethyl acetal in an analogous manner gives the compound

2-(3-pyrimidin-2-ylbenzyl)-6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
("A4"), ESI 395.

Example 2

The preparation of 4-{3-[3-(3,5-difluorophenyl)-6-oxo0-6H-pyridazin-1-yl-
methyl]phenyl}morpholin-3-one ("A5") is carried out analogously to the fol-
lowing scheme

99 994!
DIAD
F F X, -N
\N,NH HO\Q —_— - N NH,
NH,  pph,
+
F F
O
J\/O\/\ F \/@
cl cl SN ”J\/O\/\Cl
toluene

F
o
Cs,CO, i \/ \/@\ 0
N N)H
o

IIA5"

acetonitrile

F

2.1 2.83 g (22.5 mmol) of 3-aminobenzyl alcohol and 5.96 g (22.5 mmol)
of triphenylphosphine are added to a suspension, kept under nitrogen, of
3.12 g (15.0 mmol) of 6-(3,5-difluorophenyl)-2H-pyridazin-3-one in 80 ml of
THF, and the mixture is stirred at room temperature for 30 minutes. The
suspension is cooled to 0°C, and 4.65 ml (22.5 mmol) of diisopropyl azo-

dicarboxylate (DIAD) are added dropwise. The reaction mixture is stirred at

b 5%
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room temperature for 18 hours. The reaction mixture is evaporated, and
the residue is heated in 50 ml of isopropanol and allowed to cool. The
resultant precipitate is filtered off with suction, washed with isopropanol
and tert-butyl methyl ether and dried in vacuo: 2-(3-aminobenzyl)-6-(3,5-
difluorophenyl)-2H-pyridazin-3-one as colourless crystals; ESI 314.

2.2 235 mg (1.5 mmol) of (2-chloroethoxy)acetyl chloride are added to a
suspension 313 mg (1.00 mmol) of 2-(3-aminobenzyl)-6-(3,5-difluoro-
phenyl)-2H-pyridazin-3-one in 2 ml of toluene, and the mixture is heated at
the boil for 18 hours. The mixture is allowed to cool, and the resultant pre-
cipitate is filtered off with suction, washed with tert-butyl methyl ether and
dried in vacuo: 2-(2-chloroethoxy)-N-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-~
pyridazin-1-ylmethyl]phenyl}acetamide as colourless crystals; ESI 434.

2.3 509 mg (1.56 mmol) of caesium carbonate are added to a solution of
339 mg (0.78 mmol) of 2-(2-chloroethoxy)-N-{3-[3-(3,5-difluorophenyl)-6-
oxo-6H-pyridazin-1-ylmethyl]phenyl}acetamide in 2 ml of acetonitrile, and
the mixture is stirred at room temperature for 18 hours. The reaction mix-
ture is filtered, and the filtrate is evaporated. The residue is taken up in
tert-butyl methyl ether, filtered off with suction and washed with tert-butyl
methy! ether: 4-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yimethyl]-
phenyi}morpholin-3-one ("A5") as colourless crystals; ESI| 398.

Analogous reaction of the aniline derivatives with 3-chloropropyl chloro-

formate gives the following compounds:

3-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yimethyl]phenyl}-

1,3-o0xazinan-2-one
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("A6"), ESI 398;

3-{3-[6-ox0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-ylmethyl]phenyl}-
1,3-oxazinan-2-one ("A7"), ESI 416.

Example 3

The preparation of 1-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methyl)phenyl}-3-methyl-6H-pyridazin-6-one ("A8") is carried out analo-
gously to the following scheme

= 0 =z o
DIAD
F X, ~-NH F X \Q\
N HO\/@ E—— NzN |
. I PPh,
F F

O:,(—>‘ Z \O/©\ o

N-N F ~
H NN N
N &

poa
£

IIA8"
Cul

8-hydroxyquinoline F

ZCO3
DMF

3.1 5.03 g (21.1 mmol) of 3-iodobenzyl alcohol and 5.55 g (20.9 mmol) of
triphenylphosphine are added to a suspension, kept under nitrogen, of
2.92 g (14.0 mmol) of 6-(3,5-difluorophenyl)-2H-pyridazin-3-one in 100 m|
of THF, and the mixture is stirred at room temperature for 30 minutes. The
suspension is cooled to 0°C, and 4.33 mi (20.9 mmol) of diisopropyl azo-

dicarboxylate are added dropwise. The reaction mixture is stirred at room
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temperature for 1.5 hours. The reaction mixture is evaporated, and the
residue is heated in 50 ml of isopropanol and allowed to cool. The resul-
tant precipitate is filtered off with suction, washed with isopropanol and
petroleum ether and dried in vacuo: 6-(3,5-difluorophenyl)-2-(3-iodo-
benzyl)-2H-pyridazin-3-one as colourless crystals; ES| 425.

3.2 14.3 mg (0.08 mmol) of copper(l) iodide, 76 mg (0.55 mmol) of potas-
sium carbonate and 11 mg (0.08 mmol) of 8-hydroxyquinoline are added to
a solution of 212 mg (0.50 mmol) of 6-(3,5-diflucrophenyl)-2-(3-iodo-
benzyl)-2H-pyridazin-3-one and 55.1 mg (0.5 mmol) of 6-methylpyridazin-
3(2H)-one in 2 ml of DMF, and the mixture is heated at 120°C for 24 hours.
Tﬁe reaction mixture is allowed to cool, and 10% aqueous ammonia solu-
tion and ethyl acetate are added. The resultant precipitate is filtered off
with suction, washed with water and dried. The residue is boiled in ethyl
acetate, filtered off with suction and washed with ethyl acetate. The resi-
due is dried in vacuo: 1-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methyl]phenyl}-3-methyl-6H-pyridazin-6-one ("A8") as brownish crystals;
ESI 407.

Example 4

The preparation of 6-(3,5-difluorophenyl)-2-[3-(5-methylpyridin-2-yl)benzyl}-
2H-pyridazin-3-one ("A9") is carried out analogously to the following
scheme
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ﬂ U i
o HO N
B(OH), Z S

F X _NH = 0
N F > N N
N~ | BN
F
- F '

IlAg"

PPh,/DIAD

4.1 92 mg (0.08 mmol) of tetrakis(triphenylphosphine)palladium are
added to a suspension, kept under nitrogen, of 849 mg (4.0 mmol) of tri-
potassium phosphate, 344 mg (2.0 mmol) of 2-bromo-5-methylpyridine
and 304 mg (2.0 mmol) of 3-hydroxymethylbenzeneboronic acid in 12 ml
of dioxane and 1 ml of water, and the mixture is heated at the boil with stir-
ring for 18 hours. The reaction mixture is cooled to room temperature and
partitioned between water and ethyl acetate. The organic phase is dried
over sodium sulfate and evaporated, and the residue is chromatographed
on a silica gel column with dichloromethane/methanol as eluent: [3-(5-
methylpyridin-2-yl)phenyllmethanol as yellowish oil; ESI 200.

4.2 134 mg (0.66 mmol) of diisopropyl azodicarboxylate are added to a
solution of 88 mg (0.44 mmol) of [3-(5-methylpyridin-2-yl)phenyllmethanol,
138 mg (0.66 mmol) of 6-(3,5-difluorophenyl)-2H-pyridazin-3-one and

174 mg (0.66 mmol) of triphenylphosphine in 3.5 ml of THF. The reaction
mixture is stirred at room temperature for 18 hours. The mixture is evapor-
ated, and the residue is chromatographed on a silica gel column with di-
chloromethane/methanol as eluent: 6-(3,5-difluorophenyl)-2-[3-(5-methyl-
pyridin-2-yl)benzyl]-2H-pyridazin-3-one ("A9") as colourless crystals; ESI
390.

The following compounds are obtained analogously

%%
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6-(3,5-difluorophenyl)-2—[3-(5-methoxypyridin-2-yl)benzyl]-2H-pyri-
dazin-3-one

("A10"), ESI 406.

Example 5

The preparation of 2-[3-(5-aminopyridin-2-yl)benzyl]-6-(3,5-difluorophenyl)-
2H-pyridazin-3-one ("A11") and of 6-(3,5-difluorophenyl)-2-{3-[5-(4-methyl-
piperazin-1-yl)pyridin-2-yllbenzyl}-2H-pyridazin-3-one ("A12") is carried out
analogously to the following scheme
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Bra Ny, Pd(PPh,),
HO * A T HO Ny
B(OH), NO, Na,CO, | P
NO,
PN
F N
F
\N/N N\
F X l P
> NO,
PPh,/DIAD F
Cl
cl
/\/N+\
N Cl H
| ~N
P
NH,  k,co,
A0
F
\N'N N\

|
= N /\
"A12" LN

5.1 A suspension, kept under nitrogen, of 3.69 g (18.2 mmol) of 2-bromo-
S-nitropyridine, 840 mg (0.73 mmol) of tetrakis(triphenylphosphine)palla-
dium and 3.55 g (33.4 mmol) of sodium carbonate in 133 mi of toluene is
heated to the boil. A solution of 5.07 g (32.7 mmol) of 3-(hydroxymethyl)-
benzeneboronic acid in 133 mi of toluene is then added dropwise, and the
reaction mixture is heated at the boil for 18 hours. Water is added to the
reaction mixture. The organic phase is separated off, and the aqueous is
extracted a number of times with toluene. The combined organic phases
are dried over sodium sulfate and evaporated. The residue is

chromatographed on a silica gel column with dichloromethane/methanol:
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[3-(5-nitropyridin-2-yl)phenyllmethanol as yellow crystals; ESI 231.

5.2 4.46 g (22.0 mmol) of diisopropyl azodicarboxylate are added drop-
wise to a solution of 3.37 g (14.7 mmol) of [3-(5-nitropyridin-2-yl)phenyl]-
methanol, 4.58 g (22.0 mmol) of 6-(3,5-difluorophenyl)-2H-pyridazin-3-one
and 5.77 g (22.0 mmol) of triphenylphosphine in 120 ml of THF, and the
reaction mixture is stirred at room temperature for 18 hours. The resultant
precipitate is filtered off with suction, washed with THF and dried in vacuo:
6-(3,5-difluorophenyl)-2-[3-(5-nitropyridin-2-yl)benzyl]-2H-pyridazin-3-one
as yellowish crystals; ESI 421.

5.3 220 pl of 2 N hydrochloric acid are added to a suspension of 420 mg
(1.00 mmol) of 6-(3,5-difluorophenyl)-2-[3-(5-nitropyridin-2-yl)benzyl]-2H-
pyridazin-3-one in 4 ml of ethanol, and the mixture is heated to 95°C and
cooled to room temperature. 402 mg (7.2 mmol) of iron powder is added,
and the reaction mixture is stirred at 85°C for 1 hour and at 60°C for 17
hours. The reaction mixture is filtered, and the filtrate is partitioned
between water and ethyl acetate. The organic phase is washed succes-
sively with sodium hydrogencarbonate solution, sodium carbonate solution
and sodium chloride solution, dried over sodium sulfate and evaporated:
2-[3-(5-aminopyridin-2-yl)benzyl]-6-(3,5-difluorophenyl)-2H-pyridazin-3-one
("A11") as brownish foam; ESI 391.

5.4 The final step is carried out analogously to Example 9.3, giving
6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-yl)pyridin-2-yllbenzyl}-
2H-pyridazin-3-one ("A12").

Example 6
The preparation of 6-(3,5-difluorophenyl)-2-[3-(4-piperazin-1-ylpyrimidin-2-
yl)benzyl]-2H-pyridazin-3-one ("A13") is carried out analogously to the fol-

lowing scheme

%%0



10

15

20

25

30

35

WO 2009/006959 PCT/EP2008/003473

-77 -

o] O
PR
o V@\ O)LOX Pd(PPh,), HOV©\(N O OX
|

+

B(OH). Cl N

O N s K,PO, S
N = N P

= o (o] K
(0]
F \N’NH = ,/\N)LO
F \N,N |N\ N\)
F - NJ
F

PPh,/DIAD

O
N HC _ (\NH
4 Vin di
1 lOXaner F \N’N I N\ N\) "A13"
J

N

6.1 A catalyst solution prepared by reaction of of 56 mg (0.08 mmol) of
bis(triphenylphosphine)palladium(il) chloride and 3.0 mg (0.08 mmol) of
sodium borohydride in 0.4 ml of THF at 55°C is added to a suspension,
kept under nitrogen, of 849 mg (4.0 mmol) of tripotassium phosphate,

598 mg (2.0 mmol) of tert-butyl 4-(2-chloropyrimidin-4-yl)piperazine-1-car-
boxylate (prepared in accordance with WO 03104225) and 304 mg

(2.0 mmol) of 3-hydroxymethylbenzeneboronic acid in 12 ml of dioxane
and 1 ml of water. The reaction mixture is stirred at 97°C for 18 hours. The
reaction mixture is cooled and partitioned between water and ethyl acetate.
The organic phase is dried over sodium sulfate and evaporated, and the
residue is chromatographed on a silica gel column with dichloromethane/-
methanol as eluent: tert-butyl 4-[2-(3-hydroxymethylphenyl)pyrimidin-4-yl]-
piperazine-1-carboxylate as yellowish solid; ESI 371.

6.2 118 mg (0.582 mmol) of diisopropyl azodicarboxylate are added to a
solution of 144 mg (0.388 mmol) of tert-butyl 4-[2-(3-hydroxymethyl-
phenyl)pyrimidin-4-yl]piperazine-1-carboxylate, 122 mg (0.582 mmol) of
6-(3,5-difluorophenyl)-2H-pyridazin-3-one and 153 mg (0.5682 mmol) of
triphenylphosphine in 3 ml of THF. The reaction mixture is stirred at room
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temperature for 18 hours. The mixture is evaporated, and the residue is
chromatographed on a silica gel column with dichloromethane/methanol as
eluent: tert-butyl 4-(2-{3-[3-(3,5-difluorophenyt)-6-oxo-6H-pyridazin-1-yl-
methyllphenyl}pyrimidin-4-yl)piperazine-1-carboxylate as yellowish oil; ESI
561.

6.3 1.3 ml of 4 N HCl in dioxane are added to a solution of 81 mg

(0.14 mmol) of tert-butyl 4-(2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-
1-ylmethyl]phenyl}pyrimidin-4-yl)piperazine-1-carboxylate in 1 m! of di-
oxane, and the mixture is left at room temperature for 18 hours. The reac-
tion mixture is partitioned between water and ethyl acetate. The aqueous
phase is adjusted to a pH of 14 using 1 N NaOH and extracted with ethyl
acetate. The organic phase is dried over sodium sulfate and evaporated:
6-(3,5-difluorophenyl)-2-[3-(4-piperazin-1-ylpyrimidin-2-yt)benzyl}-2H-pyri-
dazin-3-one ("A13") hydrochloride as colourless amorphous solid; ESI 461.

The following compound is obtained analogously
6-(3,5-difluorophenyl)-2-{3-[4-(methylpiperidin-4-ylamino)pyrimidin-2-
yllbenzyl}-2H-pyridazin-3-one

K©A )
"A5Q".
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Example 7

The preparation of 6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1 -yl-
methyl)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one ("A14") is carried out
analogously to the following scheme

o
e 0™ | BF,
+ NaOEt F ,N
F \N’N\/©YNH2 Y J\
NH2 CHO
F
(\N/ Z 0O
HN\/l F > N N P
—_— N I A |/\N " "
N AN Al4
NaBH(OAG), I

7.1 12.0 ml (31.5 mmol) of a 20% solution of sodium ethoxide in ethanol
are added to a suspension, kept under nitrogen, of 4.00 g (10.0 mmol) of
3-[6-0x0-3-(3,5-difluorophenyl)-6H-pyridazin-1-yimethyl]benzamidinium
acetate and 4.64 g (13.0 mmol) of 2-dimethylaminomethylene-1,3-bis-(di-
methylimmonio)propane bistetrafluoroborate (prepared by the method of
P. J. Coleman et al., J. Med. Chem. 2004, 47, 4829-4837) in 280 ml of
ethanol, and the mixture is heated at the boil for 2 hours. The reaction
mixture is cooled, evaporated in vacuo and digested with water. The
resultant precipitate is filtered off with suction and washed with water. The
residue is chromatographed on a silica gel column with dichloromethane/
methanol: 2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyl]-
phenyl}pyrimidine-5-carbaldehyde as colourless crystals; ESI 405.

7.2 A suspension of 472 mg (1.17 mmol) of 2-{3-[3-(3,5-difluorophenyl)-
6-ox0-6H-pyridazin-1-ylmethyl]phenyl}pyrimidine-5-carbaldehyde in 5 ml of
dichloromethane is given succesively with 166 ul of 1-methylpiperazine,
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495 mg (2.34 mmol) of sodium triacetoxyborohydride and 67 pl of acetic

acid, and the reaction mixture is stirred at room temperature for 42 hours.

The reaction mixture is partitioned between dichloromethane and 1 N

NaOH. The organic phase is separated off, dried over sodium sulfate and

evaporated. The residue is chromatographed on a silica gel column with
dichloromethane/methanol as eluent: 6-(3,5-difluorophenyl)-2-{3-[5-(4-
methylpiperazin-1-ylmethyl)pyrimidin-2-yljbenzyl}-2H-pyridazin-3-one
("A14") as colourless crystals; ESI 489;

'H-NMR (CDCl3): 8 [ppm] = 2.29 (s, 3H), 2.48 (m, 8H), 3.54 (s, 2H), 5.50

(s, 2H), 6.86 (tt, J1 = 8.8 Hz, J, = 2.3 Hz, 1H), 7.04 (d, J = 9.5 Hz, 1H), 7.34

(m, 2H), 7.47 (t, J = 7.8 Hz, 1H), 7.58 (d, J = 9.5 Hz, 1H), 7.58 (m, 1H),
8.38 (dt, J1 = 7.8 Hz, J, = 1 Hz, 1H), 8.64 (t, J = 1 Hz, 1H), 8.74 (s, 2H).

The following compound is obtained analogously
6-(3,5-difluorophenyl)-2-[3-(5-dimethylaminomethylpyrimidin-2-yl)-
benzyl]-2H-pyridazin-3-one

F
/
\
— /4
\ o N/\\(
F N—N =N
IIA58".
Example 8

The preparation of 3-{1-[3-(5-methylpyrimidin-2-yl)benzyl]-6-oxo-1,6-di-
hydropyridazin-3-yl}benzonitrile ("A15") is carried out analogously to the

following scheme

PCT/EP2008/003473
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R NaOMe
o iy« ~onpro ooy K
o NH, O 0 N =
N A0
X s, _NH
Ca(BH,), N
HO | Ny
BN
PPh,/DIAD

NS
~N \/N N
N |j\ "A15"
N__~

8.1 1.31 ml (11.0 mmol) of 3-ethoxymethacrolein and 2.04 mi

(11.0 mmol) of a 30% solution of sodium ethoxide in methanol are added
to a suspension of 2.41 g (10.0 mmol) of methyl 3-carbamimidoylbenzoate
acetate (preparation see Example 37) in 40 ml of methanol, and the
resultant solution is stirred at 50°C for 18 hours. The reaction mixture is
evaporated in vacuo, and water is added. The resultant precipitate is fil-
tered off with suction, washed with water and dried in vacuo: methyl 3-(5-
methylpyrimidin-2-yl)benzoate as colourless crystals; ESI 229.

8.2 600 mg (5.41 mmol) of powdered calcium chloride are added to a
suspension of 400 mg (10.6 mmol) of sodium borohydride in 20 ml of THF,
and the mixture is stirred at room temperature for 1.5 hours. A solution of
751 mg (3.29 mmol) of methyl 3-(5-methylpyrimidin-2-yl)benzoate in 10 mi
of THF is added dropwise to this suspension with stirring, and the mixture
is stirred at room temperature for 18 hours. 10 ml of 1 N NaOH, water and
dichloromethane are added to the reaction mixture, which is then filtered.
The organic phase of the filtrate is separated off, dried over sodium sulfate
and evaporated. The residue is chromatographed on a silica gel column
with dichloromethane/methanol as eluent: [3-(5-methylpyrimidin-2-yl)-
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phenyllmethanol as colourless solid; ESI 201.

8.3 147 ul (0.75 mmol) of diisopropyl diazodicarboxylate are added drop-
wise to a suspension of 98.6 mg (0.50 mmol) of 3-(6-oxo-1,6-dihydro-
pyridazin-3-yl)benzonitrile, 100 mg (0.50 mmol) of [3-(5-methylpyrimidin-2-
yl)phenyllmethanol and 197 mg (0.75 mmol) of triphenylphosphine in 3 ml
of THF, and the resultant solution is stirred at room temperature for 18
hours. The reaction mixture is evaporated in vacuo, and 2-propanol is
added to the residue. The resultant precipitate is filtered off with suction
and chromatographed on a silica gel column with dichloromethane/
methanol as eluent: 3-{1-[3-(5-methylpyrimidin-2-yl)benzyl)-6-oxo-1,6-di-
hydropyridazin-3-yl}benzonitrile ("A15") as yellowish solid; ESI| 380:
'H-NMR (DMSO-dg): 8 [ppm] = 2.31 (s, 3H), 5.46 (s, 2H), 7.16 (d, J =

9.7 Hz, 1H), 7.51 (m, 2H), 7.72 (t, J = 8.0 Hz, 1H), 7.93 (dt, J; = 7.5 Hz,
J2=1Hz, 1H), 8.17 (d, J = 9.7 Hz, 1H), 8.25 (dt, J; = 7.8 Hz, J, "1 Hz,
1H), 8.30 (dt, J; = 6.8 Hz, J, =1.6 Hz, 1H), 8.37 (t, J = 1.6 Hz, 1H), 8.46
(bs, 1H), 8.75 (s, 2H).

The following compounds are obtained analogously

6-benzo-1,2,5-thiadiazol-5-yl-2-[3-(5-methylpyrimidin-2-yl)benzyl]-2H-
pyridazin-3-one, ESI 413,

=~y (S
S\ / O —
N N-N N

"A79",

Example 9

The preparation of
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N'-(2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1 -ylmethyljphenyl}-
pyrimidin-5-yl)-N,N-dimethylformamidine ("A16"),
2-[3~(5-aminopyrimidin-2-yl)benzyl]-6-(3,5-difluorophenyl)-2H-pyridazin-3-
one ("A17") and '
6-(3,5-diftuorophenyl)-2-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yl}-
benzyl}-2H-pyridazin-3-one ("A18")

is carried out analogously to the following scheme

2 N
F | PFs
O NaOMe A
F X N N

F \N,N\/©\(N\ K2C03 N 7S

|\J\ —_— N. =
N =~ N//\ < H0 NH,

N 2 E

F "A1 6" I "A1 7"

e

N~
F "A18" U“\
9.1 A sodium methoxide solution prepared by dissolution of 3.45 g
(150 mmol) of sodium in 35 ml of methanol is added dropwise to a sus-
pension, kept under nitrogen, of 20.0 g (50.0 mmol) of 3-[6-ox0-3-(3,5-di-
fluorophenyl)-6H-pyridazin-1-ylmethyl]benzamidinium acetate and 24.4 g
(50.0 mmol) of ({2-dimethylamino-1-[dimethylimmoniomethyl]vinylamino}-
methylene)dimethylammonium dihexafluorophosphate in 20 ml of metha-
nol. The reaction mixture is slowly warmed to 60°C and stirred at this tem-
perature for 20 minutes. The reaction mixture is cooled to room tempera-
ture and partitioned between water and dichloromethane. The organic
phase is dried over sodium sulfate and evaporated. The residue is taken
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up in methanol, filtered off with suction, the residue is washed with ether
and dried in vacuo: N'-(2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methyllphenyl}pyrimidin-5-yl)-N,N-dimethylformamidine ("A16") as colour-
less crystals; ESI 447.

9.2 190 ml of dioxane and 17.4 g (39.0 mmol) of N'-(2-{3-[3-(3,5-difluoro-
phenyi)-6-oxo-6H-pyridazin-1-ylmethyl]phenyl}pyrimidin-5-yl)-N,N-dimethyl-
formamidine are added to a solution of 19.1 g (137 mmol) of potassium
carbonate in 380 mi of water. The reaction mixture is heated at the boil for
3 days and subsequently cooled to room temperature. The resultant pre-
cipitate is filtered off with suction, washed with water and dried in vacuo:
2-[3~(5-aminopyrimidin-2-yl)benzyl]-6-(3,5-difluorophenyl)-2H-pyridazin-3-
one ("A17") as colourless crystals; ES| 392.

9.3 501 mg (2.55 mmol) of bis(2-chloroethyl)methylammonium chioride
are added to a solution, kept under nitrogen, of 587 mg (1.5 mmol) of 2-[3-
(5-aminopyrimidin-2-yl)benzyl}-6-(3,5-difluorophenyl)-2H-pyridazin-3-one in
2 ml of 1-methylpyrrolidone, and the reaction mixture is heated at 130°C
for 32 hours. The reaction mixture is cooled, dichioromethane is added,
and the mixture is filtered. The filtrate is evaporated in vacuo, and the resi-
due is chromatographed on a silica gel column with dichloromethane/
methanol. The product-containing fractions are combined and evaporated,
and the residue is recrystallised from methanol. This material is suspended
in methanol and converted into the hydrochloride using hydrogen chloride
in diethyl ether, and the hydrochloride is precipitated using diethyl ether:
6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yl]-
benzyl}-2H-pyridazin-3-one ("A18") hydrochloride as colourless crystals;
ESI 475;

'H-NMR (DMSO-de): & [ppm] = 2.81 (d, J = 3.3 Hz, 3H), 3.19 (m 2H), 3.30
(m, 2H), 3.50 (m, 2H), 4.05 (m, 2H), 5.43 (s, 2H), 7.14 (d, J = 9.5 Hz, 1H),
7.35 (tt, J; = 8.8 Hz, J, = 2.3 Hz, 1H), 7.47 (m, 2H), 7.66 (m, 2H), 8.15 (d,
J =9.5 Hz, 1H), 8.22 (m, 1H) 8.34 (bs,1H), 8.65 (s, 2H), 11.0 (bs, 1H).
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The following compounds are obtained analogously

6-(3,5-difluorophenyt)-2-[3-(5-piperazin-1-ylpyrimidin-2-yl)benzyl]-2H-
pyridazin-3-one ("A19") hydrochloride, ESI 461,

"H-NMR (de-DMSO): 6 [ppm] = 3.25 (m, 4H), 3.59 (m, 4H), 5.44 (s,
2H), 7.16 (d, J = 10 Hz, 1H), 7.37 (tt, J1 = 9.2 Hz, J, = 2 Hz, 1H), 7.47 (m,
2H), 7.67 (m, 2H), 8.16 (d, J = 10 Hz, 1H), 8.22 (m, 1H), 8.35 (bs, 1H),
8.65 (s, 2H), 9.38 (bs, 2H);

2-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yl]benzyl}-6-(3,4,5-tri-
fluorophenyl)-2H-pyridazin-3-one ("A20"), hydrochloride, ESI 493;

2-(3-[5-(piperazin-1-yl)pyrimidin-2-yl]lbenzyl}-6-(3,4,5-trifluorophenyl)-
2H-pyridazin-3-one ("A65");

N'-(2-{3-[3-(3,4,5-trifluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyl]-
phenyl}pyrimidin-5-y1)-N,N-dimethylformamidine ("A76"), ESI 465;

2-[3-(5-aminopyrimidin-2-yl)benzyl}-6-(3,4,5-trifluorophenyl)-2H-pyri-
dazin-3-one ("A82"), ESI 410.

Example 10

The preparation of
6-(3,5-difluorophenyl)-2-[3-(5-hydroxypyrimidin-2-yl)benzyl]-2H-pyridazin-3-
one ("A21") and 6-(3,5-difluorophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one ("A22")

is carried out analogously to the following scheme
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O/\/\N \Q/(\i/Q\‘/
\J\ /\/\
PPh,/DIAD ° N

" A22Il

10.1 A suspension of 4.76 g (12.2 mmol) of 2-[3-(5-aminopyrimidin-2-
yl)benzyl]-6-(3,5-difluorophenyl)-2H-pyridazin-3-one in a mixture of 5.40 ml
of concentrated sulfuric acid and 44 ml of water is heated at the boil for 4
hours. The reaction mixture is cooled to room temperature, diluted with
ice-cold water and rendered alkaline using conc. aqueous ammonia. The
precipitate is filtered off with suction, washed with water and dried. The
crude product is recrystallised from methanol: 6-(3,5-difluorophenyl)-2-[3-
(5-hydroxypyrimidin-2-yl)benzyl}-2H-pyridazin-3-one ("A21") as colourless
crystals; ESI 393.

10.2  98.3 p! (0.82 mmol) of 3-(dimethylamino)-1-propanol, 218 mg
(0.82 mmol) of triphenylphosphine are added to a suspension, kept under
nitrogen, of 215 mg (0.55 mmol) of 6-(3,5-difluorophenyl)-2-[3-(5-hydroxy-
pyrimidin-2-yl)benzyl]-2H-pyridazin-3-one in 5 mi of THF, and the mixture
is cooled in an ice bath. 170 ul (0.82 mmol) of diisopropyl azodicarboxylate
are added dropwise, and the reaction mixture is stirred at room tempera-
ture for 2 hours. The reaction mixture is evaporated in vacuo, and the resi-
due is chromatographed on a silica gel column with dichloromethane/-
methanol as eluent. The product-containing fractions are combined and
evaporated. This material is dissolved in acetone and converted into the
hydrochloride using hydrogen chloride in diethyl ether, and the hydro-
chloride is precipitated using diethyl ether: 6-(3,5-difluorophenyl)-2-{3-[5-
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(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one ("A22")

hydrochloride as colourless crystals; ESI 478;

'H-NMR (DMSO-dg): & [ppm] = 2.21 (m, 2H), 2.78 (d, J = 5 Hz, 6H), 3.22
(m 2H), 4.31 (t, =6 Hz, 2H), 5.44 (s, 2H), 7.14 (d, J = 9.5 Hz, 1H), 7.35
(tt, J1 = 8.8 Hz, J2 = 2.3 Hz, 1H), 7.49 (m, 2H), 7.66 (m, 2H), 8.15(d, J =
9.5 Hz, 1H), 8.24 (m, 1H) 8.38 (bs, 1H), 8.65 (s, 2H), 10.7 (bs, 1H).

The following compound are obtained analogously

6-(3,5-difluorophenyl)-2-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-
yllbenzyl}-2H-pyridazin-3-one

@]
F\Q/ENT\/QJ/EM /@/
("A23")

hydrochloride, ESI 490;

6-(3,5-difluorophenyl)-2-{3-[5-(3-pyrrolidin-1-ylpropoxy)pyrimidin-2-yl]-

benzyl}-2H-pyridazin-3-one

/j/o\/\/N
ﬁ)\ IIA56";

6-(3,5-difluorophenyl)-2-(3-{5-[2-(4-methylpiperazin-1-yl)ethoxy]-
pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one, hydrochloride,

PCT/EP2008/003473
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"A57", ESI 519;

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-(3,4,5-

trifluorophenyl)-2H-pyridazin-3-one

k©/ké(

O\/\/N

"A60ll;

2-{3-[5-(2-dimethylaminoethoxy)pyrimidin-2-yi]benzyl}-6-(3,5-difluoro-
phenyl)-2H-pyridazin-3-one ("A64") hydrochloride, ESI| 464;

6-(3,5-difluorophenyl)-2-{3-[5-(1-methylpiperidin-4-ylmethoxy)-

pyrimidin-2-yl]lbenzyl}-2H-pyridazin-3-one, ESI 504,

IIA66";
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o\/\/N

k©AAJ/

"A110";

O\/\N/

I\
N\N 0 N7

| H
K©/K\N "A111";

hydrochloride, ESI 450 (precursor BOC-protected compound);

6-(3,5-difluorophenyl)-2-{3-[5-( piperidin-4-yloxy)pyrimidin-2-yl]benzyl}-2H-
pyridazin-3-one hydrochloride, ESI 476

~Z 0 |
N / O IIA102"
F

(precursor BOC-protected compound),

'H-NMR spectrum of "A102" hydrochloride:

'H-NMR (de-DMSO): 6 [ppm] = 1.94 (m, 2H), 2.19 (m, 2H), 3.08 (m, 2H),
3.26 (m, 2H), 4.89 (m, 1H), 5.44 (s, 2H), 7.15 (d, J = 10 Hz, 1H), 7.36 (it,

J1 =9.2 Hz, J, = 2 Hz, 1H), 7.50 (m, 2H), 7.66 (m, 2H), 8.16 (d, J = 10 Hz,
1H), 8.24 (m, 1H), 8.37 (bs, 1H), 8.71 (s, 2H), 9.11 (bs, 1H), 9.19 (bs, 1H).

PCT/EP2008/003473
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Example 11

The preparation of 6-(3,5-difluorophenyl)-2-{3-[5-(3-dimethylamino-
propoxy)pyridin-2-yllbenzyl}-2H-pyridazin-3-one ("A24"), ESI 477, is carried
out analogously to the following scheme

o)
PPh,/DIAD Z
F SN _NH F s N o
g0 T~ N B
0\5

i ( i

DME

K,PO,
Ho’\/\N Q/(\Oij\g " A24"
N_~
PPh,/DIAD
Example 12

The preparation of 2-{3-(5-bromopyrimidin-2-yl)benzyl]-6-(3,5-difluoro-
phenyl)-2H-pyridazin-3-one ("A25") and 6-(3,5-difluorophenyl)-2-{3-[5-(1-
methyl-1H-pyrazol-4-yl)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

("A26") is carried out analogously to the following scheme

%A
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HO\Q\ -OH \(\J\ Pd(PPh3)4 HO\/@\(
l
dioxane
Br K,PO, J\
\Q/E\K-{ \Q\(
\Q/(Y \J\ "A25"

PPh,/DIAD

Y

PdCi(PPh,),

DME F ;
K;PO, N

by
O’BT\N, PN
15 SN F \N,N\/O\(N\ "A26"
!

20 12,1 750 mg (0.65 mmol) of tetrakis(triphenylphosphine)palladium are
added to a solution, kept under nitrogen, of 6.11 g (21.5 mmol) of 5-
bromo-2-iodopyrimidine, 3.91 g (25.7 mmol) of 3-(hydroxymethyl)benzene-
boronic acid and 9.11 g (42.9 mmol) of tripotassium phosphate trihydrate

25 in 120 ml of dioxane and 14 ml of water, and the mixture is stirred at 90°C
for 18 hours. The reaction mixture is cooled to room temperature, tert-buty!
methyl ether and water are added, and the mixture is filtered through
kieselguhr. The organic phase of the filtrate is separated off, dried over

30 sodium sulfate and evaporated. The residue is chromatographed on a
silica gel column with dichloromethane/methanol as eluent: [3-(5-bromo-

pyrimidin-2-yl)phenyllmethanol as pale-yellow crystals; ESI 265,267.

12.2  2.60 ml (13.2 mmol) of diisopropyl azodicarboxylate are added
35 dropwise to a suspension of 2.76 g (13.2 mmol) of 6-(3,5-difluorophenyl)-
2H-pyridazin-3-one, 2.49 g (8.83 mmol) of [3-(5-bromopyrimidin-2-yl)-
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phenyl]methanol, and 3.47 g (13.2 mmol) of triphenylphosphine in 30 mi of
THF, and the reaction mixture is stirred at room temperature for 18 hours.
The reaction mixture is evaporated in vacuo, taken up in 2-propanol,
heated to the boil and allowed to cool. The resuitant precipitate is filtered
off with suction, washed with 2-propanol and re-recrystallised from
2-propanol: 2-[3-(5-bromopyrimidin-2-yl)benzyl]-6~(3,5-difluorophenyl)-2H-
pyridazin-3-one ("A25") as colourless crystals; ESI 455,457;

"H-NMR (DMSO-de): 6 [ppm] = 5.45 (s, 2H), 7.14 (d, J = 9.5 Hz, 1H), 7.35
(tt, J1 = 8.8 Hz, J, = 2.3 Hz, 1H), 7.53 (t, J = 7.5 Hz, 1H), 7.59 (m, 1H),
7.66 (m, 2H), 8.14 (d, J = 9.5 Hz, 1H), 8.29 (m, 1H), 8.38 (bs, 1H), 9.06 (s,
2H).

12.3 425 mg (2.0 mmol) of tripotassium phosphate trihydrate and

56.2 mg (0.08 mmol) of bis(triphenylphosphine)palladium chloride are
added to a solution, kept under nitrogen, of 455 mg (1.00 mmol) of 2-[3-(5-
bromopyrimidin-2-yl)benzyl]-6-(3,5-difluorophenyl)-2H-pyridazin-3-one and
229 mg (1.10 mmol) of 1-methyl-4~(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)-1H-pyrazole in 10 ml of 1,2-dimethoxyethane, and the mixture is
stirred at 80°C for 18 hours, during which a grey precipitate forms. The
reaction mixture is diluted with water and filtered. The residue is chromato-
graphed on a silica gel column with dichloromethane/methanol as eluent:
6-(3,5-difluorophenyl)-2-{3-[5-(1-methyl-1H-pyrazol-4-yl)pyrimidin-2-yl]-
benzyl}-2H-pyridazin-3-one ("A26") as colourless crystals; ESI 457;
'H-NMR (DMSO-dg): & [ppm] = 3.80 (s, 3H), 5.44 (s, 2H), 7.13 (d, J =

9.5 Hz, 1H), 7.29 (tt, J1 = 8.8 Hz, J;, = 2.3 Hz, 1H), 7.50 (m, 2H), 7.64 (m,
2H), 8.05 (s, 1H), 8.14 (d, J = 9.5 Hz, 1H), 8.32 (m, 1H), 8.35 (s, 1H), 8.45
(bs,1H), 9.11 (s, 2H).

The following compounds are obtained analogously:

g6
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Y
- NCWO

4 N HCI / dioxane

"A63", ESI 526
"A63": 'H-NMR (DMSO-de): & [ppm] = 1.81 (m, 2H), 2.01 (m, 2H), 2.15
(bs, 1H), 2.61 (m, 2H), 3.06 (m, 2H), 4.24 (m, 1H), 5.47 (s, 2H), 7.16 (d, -
J = 9.5 Hz, 1H), 7.36 (it, J; = 8.8 Hz, J, = 2.3 Hz, 1H), 7.53 (m, 2H), 7.68
(m, 2H), 8.10 (s, 1H), 8.16 (d, J = 9.5 Hz, 1H), 8.33 (m, 1H), 8.46 (bs,1H),

8.48 (s, 1H), 9.14 (s, 2H);

Compound Name and/or structure HPLC
ES| (Rtin min)
No. +
[M+H] method
"A103" F
F'

B
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"A104"
N
NZ | N
N\N NZ N NH
K@)\\ I
N
"A105"
F I AN /N\
Ny NN N NH
K@/k\ |
N
"A106"
F ' N /N\N
N\N 74 | S ‘
NS
N—
k©/kN )
"A107"
F | A /N\N
Nay N | h \\~OH
NS
K@)\N
"A108"
F
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Example 13

The preparation of 6-(3,5-difluorophenyl)-2-{3-[6-(4-methylpiperazin-1-yl)-
pyridazin-3-yl]benzyl}-2H-pyridazin-3-one ("A27") and 6-(3,5-difluoro-
phenyl)-2-(3-[6-(3-dimethylaminopropoxy)pyridazin-3-yl]benzyl}-2H-pyri-
dazin-3-one ("A28") is carried out analogously to the following scheme

|
F Xy -N -Bo,. — F SN -0
N l 0~%g-0 KOAc N B
" o DMSO o
F

F
|
T T
“Na F NN B
Pd(PPh,), N.N?

N
N" el
CH,CN F
NaHCO,
H,0
HNTY 130°C KOBu \ HO "N
K/N\ THF I
AN © O
F x> N F
N B N N
~
N N/\ N.N/ 0/\/\']‘/

E nA27u |\/N - F
nA28n
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The following compounds are obtained analogously

6-(3,5-difluorophenyl)-2-{3-[6-(3-dimethylaminopropylamino)pyri-
dazin-3-yl]benzyl}pyridazin-3-one ("A67") hydrochloride, ESI 477,

"A67ll;

6-(3,5-difluorophenyl}-2-{3-[6-(2-dimethylaminoethylamino)pyri-
dazin-3-yllbenzyl}pyridazin-3-one ("A68") hydrochloride, ESI 463;
6-(3,5-difluorophenyl)-2-{3-[6-(4-dimethylaminobutylamino)pyridazin-
3-yllbenzyl}pyridazin-3-one ("A69");
6-(3,5-difluorophenyl)-2-{3-[6-(1-methylpiperidin-4-ylamino)pyridazin-
3-yllbenzyl}pyridazin-3-one

"A70".

Example 14

The preparation of ethyl 2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-
1-ylmethyl]phenyl}pyrimidine-5-carboxylate ("A29") is carried out analo-
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gously to the following scheme

F
5 -
N7 N0 H; o
. o

F

2

10

N
'J‘N o) ij/ﬁ\o’\
o
"A29"

15
4.7 g (11.23 mmol) of 3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-
ylmethyllbenzamidinium acetate are suspended in 40 ml of pyridine,
and 2.4 g (16.85 mmol) of ethyl 2-formyl-3-oxopropionate (prepared in

' 20 accordance with S.H. Berz et al., Journal of Organic Chemistry 1982,

47, 2216) are added, and the mixture is stirred at 80°C for 4 h. A further
500 mg (3.47 mmol) of ethyl 2-formyl-3-oxopropionate are subsequently
added, and the mixture is stirred at 80°C for 1 h. The reaction mixture is
stirred into 400 ml of water, and the precipitate is filtered off with suc-

25 tion, washed a number of times with water and dried in a drying cabinet.

Yield: 4.43 g of "A29" (76%), Rt = 3.58 min (method B), ESI 467.
The following compounds are obtained analogously

30 ethyl 2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyl}-
phenyl}pyrimidine-5-carboxylate

35
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|
N<

N 0
N0 Nﬂ)ko/\
o
("A30"); Rt = 3.51 min.; ESI| 449.

*

Preparation of 6-(3,5-difluorophenyl)-2-[3-(5-hydroxymethylpyrimidin-2-yl)-
benzyl]-2H-pyridazin-3-one ("A101")

1 g (2.43 mmol) of 2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidine-5-carbaldehyde [preparation Example 7] is sus-
pended in 15 mol of ethanol and 15 ml of THF. The reaction mixture is
cooled to 56°C, 374 mg (9.89 mmol) of sodium borohydride are added, and
the mixture is brought to room temperature over the course of 30 min.
The reaction mixture is poured into a mixture of ice/water/1 N HC! (1:1:1).
The precipitated product is filtered off with suction and dried in a drying
cabinet.

Yield: 960 mg, white solid "A101", ESI 407.

Example 15

The preparation of 2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidine-5-carboxylic acid ("A31") is carried out analo-

gously to the following scheme

PCT/EP2008/003473
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F
F n/l "A31"
® 'LN\ 0 NZ
N\N o N;jio/\ \Nl OH
o — O

3.4 g (7.29 mmol) of ethyl 2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyri-
dazin-1-yimethyl]phenyl}pyrimidine-5-carboxylate are dissolved in

300 ml of THF and 30 ml of water, and 713 mg (29.2 mmol) of lithium
hydroxide are added. The reaction mixture is refluxed for 4 h and cooled
to room temperature, and the organic solvent is removed by distillation
in a rotary evaporator. 300 ml of water and 30 ml of THF are added to
the residue, and conc. HCl is slowly added dropwise to this solution with
stirring until the reaction is strongly acidic. The precipitate formed is fil-
tered off with suction, washed with copious water and dried in a vacuum
drying cabinet.

Yield: 2.87 g of "A31", Rt = 3.06 min (method B), ESI 439.

The following compound is obtained analogously
2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyl]phenyl}-
pyrimidine-5-carboxylic acid ("A32"), ESI 421.

Example 16

The preparation of N-(2-dimethylaminoethyl)-2-{3-[6-ox0-3-(3,4,5-trifluoro-
phenyl)-6H-pyridazin-1-ylmethyl]phenyl}pyrimidine-5-carboxamide ("A33")

is carried out analogously to the following scheme

PCT/EP2008/003473
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150 mg (0.334 mmol) of 2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyri-
dazin-1-ylmethyl]phenyl}pyrimidine-5-carboxylic acid are dissolved in
2 ml of DMF, and 75 pl (0.67 mmol) of 4-methylmorpholine, 97 mg

- 100 -

IIA33I|

I\

N‘N o N7j/ﬁ\u
N

k©/kN

AN

PCT/EP2008/003473

(0.50 mmol) of EDCI and 60 mg (0.43 mmol) of HOBt are added. 47 pl
(0.43 mmol) of N,N-dimethylaminoethylenediamine are added, and the

reaction mixture is stirred at room temperature for 18 h. The reaction

solution is separated directly by means of preparative HPLC.
Yield: 124 mg of "A33" trifluoroacetate; Rt = 2.63 (method B); ESI 509.

The following compounds are obtained analogously

I\

NJ 0 NP NN
SJoH
N

trifluoroacetate

Compound Name and/or structure HPLC
No. ESI (Rtin
[M+H] min)
method
IIA34"
F
-~ 2.64
523 B
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IIA35"
F
S I
N\N (o) N?jiN/\/\/N\ 537 2.66
' H B
'\@)\\N
trifluoroacetate
"A36II
F
I N ﬂ \i/ 581 | 3.28
N
“N" o N¥ | u T B
X (o]
b)\N
"A37ll
F
Y
| 595 3.34
N So 2 /\/\N/ﬁ\
| ] H H /T\ B
."A38ll
F
F X A H \l/ 609 | 3.36
L : J\\ H B
"A39u F
| N 438 2.90
NwSo N7 | NH, B
o
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IIA40"
F
P Q 562 | 2.72
NvSNo N2 NN B
| I H
trifluoroacetate
"A41" F
F
Y N 521 2.63
N0 N7 N B
k©*\'“' N
trifluoroacetate
IIA42"
F
S 510 | 2.91
N\N 0 - N/\/\/OH
| ] H B
N
"A43ll
F. f\
S /O‘ o 621 | 3.48
N YO N\/ N B
N
"A44|l F
F
Y 657 | 3.51
NvSNo N7 I n/\O (M+Na)| B
N N 0.
N e ‘\/
o)
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"Ad43a" from "A44" using TFA/dioxane:
\Q\(I )
trifluoroacetate
"A45ll
F
Y S 540 | 2.68
<) H B
\Ej/ SN
trifluoroacetate
uA46u F
F
AN
[ ,\/NQ 549 | 2.68
N
NS0 N% N
< H B
\E)/ N
trifluoroacetate
"A47" F
F
F P 565 | 2.65
NwSo N B
N I H
N
trifluoroacetate
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llA48ll
I N /ji 578 | 2.50
N N0 NP N/\/\N/\
I # B
trifluoroacetate
llA49ll
519 2.60
N/\/\/N\
k@/&\‘ B
trifluoroacetate
IIA50|I
B Q 544 | 2.64
N\N o) N “d N/\/\/N
| k) H B
trifluoroacetate
IIA71 [1] F \
F 0O
t@ﬂ NNN\
/4
F l\\l\N o N\ H 509
\\d§N
trifluoroacetate
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llA72ll

/\/\NH

trifluoroacetate

(obtainable from Boc-protected precursor)

495

IIA73"

NH
@ﬂ /\/\/
N\N\\d\
trifluoroacetate

(obtainable from Boc-protected precursor)

2

509

"A74ll

Sev el

trifluoroacetate

(obtainable from Boc-protected precursor)

481

IIA84II

o)
e
N\N =N

trifluoroacetate

(obtainable from Boc-protected precursor)

521
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"A90" F H
() N\/
~ N/\/\/
4 H
F Q\N o N | 537
\\d\N
trifluoroacetate
(obtainable from Boc-protected precursor)
IIA92II F /
F\Q\(\L Q ~N
= N H
7 H
F Noy =0 N\A{L 509
"
trifluoroacetate
(obtainable from Boc-protected precursor)
Example 17

The preparation of N-[2-(1H-imidazol-4-yl)ethyl]-2-{3-[6-0x0-3-(3,4,5-
trifluorophenyi)-6H-pyridazin-1-yimethyl]phenyl}pyrimidine-5-carbox-

amide ("A51") is carried out analogously to the following scheme

400
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F
F
"A51" H
F N
“N 0O N= I N N
~ H
kO/kN

150 mg (0.334 mmol) of 2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyri-
dazin-1-ylmethyllphenyl}pyrimidine-5-carboxylic acid are dissolved in

2 ml of DMF, and 75 pl (0.67 mmol) of 4-methylmorpholine, 97 mg
(0.50 mmol) of EDCI and 60 mg (0.43 mmol) of HOBt are added. 51 mg
(0.44 mmol) of histamine are added, and the reaction mixture is stirred
at room temperature for 18 h. Water is added to the reaction mixture,
and the resultant precipitate is filtered off with suction. Acetonitrile is
added to the residue, which is again filtered off with suction, and the
residue is dried in vacuo.

Yield: 127 mg of "A51", Rt = 2.63 min (method B), ESI 532.

The following compounds are obtained analogously

PCT/EP2008/003473
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Compound Name and/or structure HPLC
No. ESI (Rtin
[M+H]" | min)
method
llA52ll
F
I sy | 288
~, (o) NZ | N/\/\N& B
\ H )y
‘[ j N
"A53l| F
F
F A
N'\N > 563 2.99
o N N B
k@/k\ H
N
Example 18

The preparation of 2-[3-(5-chloropyrimidin-2-yl)benzyl]-6-(3,4,5-trifluoro-
phenyl)-2H-pyridazin-3-one ("A54") is carried out analogously to the
following scheme

Nan (o] H, o W
NH, |
"A54"

250 mg (0.60 mmol) of 3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-
ylmethyllbenzamidinium acetate are suspended in 3 ml of pyridine,
74 mg (0.66 mmol) of 2-chloromalonaldehyde are added, and the mix-
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ture is stirred at 90°C for 15 h. The reaction mixture is evaporated, and
the residue is purified by means of preparative HPLC, giving "A54".

Example 19

The preparation of 2-[3-(4-methylpyrimidin-2-yl)benzyl]-6-(3,4,5-triftuoro-
phenyl)-2H-pyridazin-3-one ("A3") is carried out analogously to the fol-

lowing scheme
F
F F
X ¢

F N o OZ N\ F I
rJ * N
N NH,

H+

N
o o N
SN
2 "A3"

150 mg (0.36 mmol) of 3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-
ylmethyl]benzamidinium acetate and 99.5 mg (0.72 mmol) of potassium
carbonate are suspended in 5 ml of acetonitrile, 42 mg (0.3 mmol) of 4-
trimethylsilyl)-3-butyn-2-one are added, and the mixture is heated in a
microwave reactor at 120°C for 45 min (Emrys optimiser). The reaction
mixture is filtered and evaporated, and the residue is purified by means
of preparative HPLC.

Yield: 16 mg of "A3", white solid, Rt = 3.38 min (method B), ESI-MS:
408.

Example 20

The preparation of 2-(3-pyrimidin-2-ylbenzyl)-6-(3,4,5-trifluorophenyl)-
2H-pyridazin-3-one ("A4") is carried out analogously to the following

scheme

4%
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150 mg (0.36 mmol) of 3-[6-ox0-3~(3,4,5-trifluorophenyl)-6H-pyridazin-1-
ylmethyllbenzamidinium acetate and 1.1 ml (6.6 mmol) of 1,1,3,3-tetra-
methoxypropane are stirred at 175°C for 1 h. The reaction mixture is
purified directly by means of preparative HPLC.

Yield: 23 mg of "A4", white solid; Rt = 3.28 min (method B); ESI-MS:
395.

Example 21

The preparation of 4-{1-[3-(5-methylpyrimidin-2-yl)benzyl]-6-oxo-1,6-di-
hydropyridazin-3-yl}-N-(3-piperidin-1-ylpropyl)benzamide ("A55") is car-
ried out analogously to the following scheme

hod
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\N,NH \N'NH
—_— o)
o CH
NH

o o

l°m« —
‘4
oas 2
N
|
HO N0 Néj/
F{O k@*‘u "A55"

1.5 g (6.94 mmol) of 4-(6-oxo-1,6-dihydropyridazin-3-yl)benzoic acid
(preparation according to DE 10010422) are dissolved in 20 m| of DMF,
1.18 g (8.33 mmol) of 3-piperidinopropylamine, 1.56 ml (13.9 mmol) of
4-methylmorpholine, 2.7 g (13.9 mmol) of EDCI and 967 mg

(6.94 mmol) of HOBt are added, and the mixture is stirred at room tem-
perature for 18 h. The DMF is removed by distillation, and 2 M NaOH is
added to the residue. The mixture is evaporated, and 100 ml of THF are
added, the mixture is stirred for 1 h and filtered, 50 ml of ether are
added, and 10 ml of 4 N HCI in dioxane are added. An oil forms in the
process, the supernatant is decanted off, ether is again added, and the
supernatant is decanted again. 30 ml of isopropanol are added to the
oily residue. After 3 days, crystals form, which are filtered off with suc-
tion, washed with isopropanol and dried.

Yield: 500 mg of "A55", Rt = 1.70 min, ESI 341.

PCT/EP2008/003473
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Example 22

The preparation of N-(2-{3-[3+(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-

ylmethyl]phenyl}pyrimidin-5-yl)-2-dimethylaminoacetamide ("A85")
is carried out analogously to the following scheme

0
N N\/©\'/N T cl
- + +
L, e
Z>NH

T

EtN(iPr),
Toluol
DMAP

= (0]

F
\N/N N\ O n [1]
| J\/ | A85
= N N
F H

trifluoroacetate, ESI 477.

The following compounds are obtained analogously
N-(2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyl]-
phenyl}pyrimidin-5-yl)-4-dimethylaminobutyramide hydrochloride

= 0
N
N A N/U\/\/N\
H
F

"A87", ESI 505;

N-(2-{3-[3~(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yimethyl}-
phenyl}pyrimidin-5-yl)-3-dimethylaminopropionamide

PCT/EP2008/003473
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PN
, N
F \N N l\j\ o
N .=
u/u\ﬂril/ "AQ5", ES| 491.
F

Example 23

Reaction of

with CI-CO-CH>-N(CH3)COO-tert-butyl under standard conditions and
conventional work-up gives

R 0] \ 0
F\Q\(I N»\/N\‘gx(
N

N~N

"A88", ESI| 595.
The following compound is obtained analogously
F o \
. _ N )\\/N\
2=~ = N”TN\(”
"A89", ESI 509.
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Example 24

The preparation of 2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-
ylmethyllphenyl}pyrimidine-5-carbonitrile ("A77") and of 2-[3-(5-amino-
methylpyrimidin-2-yl)benzyl]-6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
("A93") is carried out analogously to the following scheme

Nt

o)
A0 OJ\ INCI_
I;IU@Y Sy
- NH, CN
s

= (0]
pyridine E
- N’N\/©\’/\Nj "AT7", ESI 420
Z>eN

F N

= 0]
H,/Raney nickel F « ,N\/©\(N "A03", ESI 424
N I
—- |
\)\/ NH2

MeOH/NH, F N

/4

241 3.5 g (18.6 mmol) of 3-dimethylamino-2-cyano-2-propen-1-yl-
idene)dimethylammonium chloride (prepared analogously to US 3853946)
are suspended in 60 mi of pyridine, and 7.8 g (18.6 mmol) of 3-[6-0x0-3-
(3,4,5-trifluorophenyl)-6H-pyridazin-1-ylmethyllbenzamidinium acetate are
added. The suspension is stirred at 100°C for 4 hours. After cooling to
room temperature, the mixture is stirred into 300 ml of water, and the
crystals are filtered off with suction and washed with water. The solid is
dried in a vacuum drying cabinet;

Yield: 6.14 g of "A77", beige crystals;

HPLC: Rt = 3.34 min (method C); LC-MS: 420 (M+H).

408
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24.2  2.9g (6.9 mmol) of 2-{3-[6-0x0-3~(3,4,5-trifluorophenyl)-6H-pyri-
dazin-1-yimethyl]phenyl}pyrimidine-5-carbonitrile ("A77") are dissolved in
60 ml of THF and 60 ml of methanol, and 2 g of Raney nickel are added.
The mixture is subsequently hydrogenated at atmospheric pressure under
a hydrogen atmosphere for 6 h. The catalyst is filtered off with suction and
washed with THF, and the filtrate is evaporated.

Yield: 2.9 g of "A93", pale-yellow solid; HPLC: 2.53 min (method C);
LC-MS: 424 (M+H).

Example 25

The preparation of 6-(3,5-difluorophenyl)-2-[3-(6-0xo-1,6-dihydro-
pyrimidin-2-yl)benzyl]-2H-pyridazin-3-one ("A80"), ESI 393, and of
6-(3,5-difluorophenyl)-2-{3-[4-(3-dimethylaminopropoxy)pyrimidin-2-yl}-
benzyl}-2H-pyridazin-3-one ("A81") hydrochloride, ESI 478, is carried
out analogously to the following scheme

0 A0 H
F s _N N NaNO, F \N’N N__O
N P —_— |j
N_.~ H,S0, N _ =
NH, "A80"
F F

o
HO "N Z |
| F \N'N I Ny O~
- J

PPh./DIAD
THF

IIA81 "

4
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Example 26

The preparation of 2-(3-pyrimidin-5-ylbenzyl)-6-(3,4,5-trifluorophenyl)-
2H-pyridazin-3-one ("A83"), ESI 395, is carried out analogously to the
following scheme

Bre__ Pd(PPh,),
HO * \(\JN ———> HO N
B(OH), N/ NaHCO, | /)N
acetonitrile/water N
Q/(K‘{

D/EY "A83"

PPh,/DIAD

THF

The following compounds are obtained analogously

2-[3-(6-methylpyridin-3-yl)benzyl]-6-(3,4,5-trifluorophenyt)-2H-pyri-
dazin-3-one ("A86"), ESI 408;

2-(3-pyridin-4-ylbenzyl)-6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
("A94"), ESI 394,

The synthesis of "A83", "A86" and "A94" can also be carried out analo-
gously to Example 4.

Example 26a

The preparafion of 2-[3-(5-methylpyrimidin-2-yl)benzyl]-6-(2H-pyrazol-3-
yl)-2H-pyridazin-3-one ("A100"), ESI 345 is carried out analogously to
Example 8.

PCT/EP2008/003473
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Example 27

The preparation of 3-(4-methylpiperazin-1-yl)-N-(2-{3-[6-0x0-3-(3,4,5-
trifluorophenyl)-6H-pyridazin-1-ylmethyl]phenyl}pyrimidin-5-yimethyl)-
propionamide ("A96"), ESI 578, is carried out analogously to the follow-
ing scheme

F N 0O
F
EDCI
HOBt
DMF
= O
F
\N’N |N\ (\N/
F D7 e
F o]

169 mg (0.4 mmol) of 2-[3-(5-aminomethylpyrimidin-2-yl)benzyl]-6-(3,4,5-
trifluorophenyl)-2H-pyridazin-3-one and 83 mg (0.48 mmol) of 3-(4-methyl-
piperazin-1-yl)propanoic acid are suspended in 2 ml of DMF, and 90 ul
(0.8 mmol) of N-methylmorpholine, 116 mg (0.60 mmol) of EDCI and

72 mg (0.52 mmol) of HOBt are added, and the mixture is stirred at room
temperature for 15 h. 10 mi of water are added to the reaction mixture,
which is then extracted with ethyl acetate. The crude product is crystallised
using ether.

Yield: 104 mg of "A96", beige solid; HPLC: Rt = 2.49 min

LC-MS: 578 (M+H).

The following compounds are obtained analogously

4
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2-(4-methylpiperazin-1-yl)-N-(2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-
6H-pyridazin-1-ylmethyl]phenyl}pyrimidin-5-yimethyl)acetamide, ESI

564,

ol

Ios

llAg?ll

2-methylamino-N-(2-{3-[6-oxo-3-(3,4,5-trifluorophenyl)-6H-pyri-
dazin-1-yImethyllphenyl}pyrimidin-5-ylmethyl)acetamide, trifluoro-

acetate, ESI 495

F
F@ﬂ
\
F

N~N

0 H

)\\/N\

~ N
o N
N

llA98"

3-dimethylamino-N-(2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6 H-pyri-
dazin-1-ylmethyl]phenyl}pyrimidin-5-ylmethyl)propionamide ("A99")

trifluoroacetate, ESI| 523,

Example 28

The preparation of

llAggll

2
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4-(2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1 -ylmethyl]phenyl}-
pyrimidin-5-yl)morpholin-3-one ("A75")

is carried out analogously to the following scheme

g \I)\r
F X, N N Q
N N
l\j\ ' CI/U\/O\/\CI
N~
NH2
F

toluene l reflux

Z 0]
F ~
N’N |\Nj\ 0
-
N

Cl
F H
Cs,CO,4 acetonitrile
F
\Q/E\(\/@/ \/\L "A75"
Example 29

The preparation of 6-[4-(3-dimethylaminopropoxy)-3,5-difluorophenyl]-2-[3-
(5-methylpyrimidin-2-yl)benzyl]-2H-pyridazin-3-one ("A78") trifluoroacetate,
ESI 492,

is carried out analogously to the following scheme

ik
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F > _N N “
N | AN + N/\/\OH
F N~ |
F
NaH DMF

= 0
F \N’N I N\ "A78"
SN0 N\*
|
F .

63 pl (0.54 mmol) of 3-dimethylaminopropan-1-ol is dissolved in 10 ml of
DMF, and 22 mg (0.54 mmol) of sodium hydride in paraffin oil (60%) are
added, and the mixture is stirred for 15 min. 200 mg (0.49 mmol) of 2-[3-
(5-methylpyrimidin-2-yl)benzyl]-6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-
one are subsequently added. After 2 h at room temperature, the
reaction is terminated by addition of 2 mi of 1 N HCI. The solution is
evaporated and purified by means of preparative HPLC.

Yield: 9 mg of "A78", Rt = 2.51 min (method C), LC-MS: 492 (M+H).

Example 30

The following compounds are obtained analogously to Example 8

Compound "Name and/or structure HPLC
N ESI (Rt in
0. + »
[M+H] min)
method

"A1 12" / O
X N N
o . N |\j\ 412
/“\N N~
H

A
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"A113"
359
Example 31

The following compounds are obtained analogously to Example 10

Compound Name and/or structure HPLC
No. ESI | (Rtin
[M+H]" | min)
method
"A114" Z o
\N/N\/Q\IKN\
N~ R 504
"A115" % o)
\N’N\/(j\lr"‘v\\L
N .= O/\)\—Tj 504
o g VQY
/
X N N N
aassvelt
Z>o

415
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"A117"

= O
F \N/N I N\
N~ O/\/O\
F

451

"A118"

Z 0]
N/o
F

trifluoroacetate

476

"A119"

6-(3,5-difluorophenyl)-2-{3-[5-(8-methyl-8-aza-
bicyclo[3.2.1]oct-3-yloxy)pyrimidin-2-ylJbenzyl}-
2H-pyridazin-3-one, trifluoroacetate

Z )
N~ 0 N
F

516

"A120"

@ﬂ S L

533

"A121"

6-(3,5-difluorophenyl)-2-{3-[5-((S)-1-methyl-
pyrrolidin-3-yloxy)pyrimidin-2-yllbenzyl}-2H-

pyridazin-3-one, trifluoroacetate

= 0]
N/O
F

476

"A122"

6-(3,5-difluorophenyl)-2-{3-[5-((R)-1-methyl-

476

ke
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pyrrolidin-3-yloxy)pyrimidin-2-ylJbenzyl}-2H-
pyridazin-3-one, trifluoroacetate
IIA123" N__
Wa
\ /
432
—N
\
"A124l| N/
N | N l
NS0 N%TO\/\/N\ 443
NS
K@)\N
"A125"
~ 0 | N
NN S NSO SN
| 472
N
trifluoroacetate
F X N N
" |$L I\Il/\ Nl 505
F 0]
"A127" | 6-(3,5-difluorophenyl)-2-{3-[5-(2-pyrrolidin-1-yl-
ethoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-
490
one,
hydrochioride
"A128" | 6-(3,5-difluorophenyl)-2-{3-[5-(3-morpholin-4-
520
ylpropoxy)pyrimidin-2-yl]jbenzyl}-2H-pyridazin-

avr
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3-one,
trifluoroacetate
"A1 29" / O
N~ VT
o Nl 506
; N
trifluoroacetate
"A130" | 6-(3,5-difluorophenyl)-2-{3-[5-(2-morpholin-4-
ylethoxy)pyrimidin-2-yljbenzyl}-2H-pyridazin-3- | 506
one, hydrochloride
F X, N N
T | -
N A o N
F
Example 32

The following compounds are obtained analogously to Example 10 with

subsequent removal of Boc

Compound Name and/or structure HPLC
No. ESI (Rtin
[M+H]® | min)
method
"A132" | 6-(3,5-difluorophenyl)-2-{3-[5-(4-methylamino-
butoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3- 478
one, hydrochloride
"A133" | 6-(3,5-difluorophenyl)-2-{3-[5-(3-methylamino-
propoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3- | 464
one, hydrochloride

1%
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"A134" | 6-(3,5-difluorophenyt)-2-{3-[5-(pyrrolidin-3-yi-
methoxy)pyrimidin-2-yljbenzyl}-2H-pyridazin-3- | 47g
one, hydrochloride
"A135" | 6-(3,5-difluorophenyl)-2-{3-[5-(3-ethylamino-

° propoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3- | 478
one, hydrochloride
. "A136" | 2-{3-[5-(2-aminoethoxy)pyrimidin-2-yllbenzyl}-
6-(3,5-difluorophenyl)-2H-pyridazin-3-one, 436
10 hydrochloride

"A137" 6-(3,5-difluorophenyl)-2-{3-[5-(piperidin-3-
yloxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3- 476
one, hydrochloride
15 "A138" 6—(3,5-difIuorophenyl)-2}-{3-[5-(piperidin-4-yl-
methoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3- | 490

one, hydrochloride

"A139" 6-(3,5-difluorophenyl)-2-{3-[5-(pyrrolidin-3-
' 20 yloxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3- 462
one, trifluoroacetate

"A140" | 6-(3,5-difluorophenyl)-2-{3-[5-((S)-pyrrolidin-3-
yloxy)pyrimidin-2-yljbenzyl}-2H-pyridazin-3- 462

one, trifluoroacetate
"A141" | 6-(3,5-difluorophenyl)-2-{3-[5-((R)-pyrrolidiri-3-
yloxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3- 462

25

one, trifluoroacetate _
"A142" 2-{3-[5-(piperidin-4-yloxy)pyrimidin-2-yl]-
30 benzyl}-6-pyridin-4-yl-2H-pyridazin-3-one

O
= 441
_N N
| X \N =~ | NH
N .= Na o

"A143" | 4~(6-ox0-1-{3-[5-(piperidin-4-yloxy)pyrimidin-2- | 465

35

44
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yllbenzyl}-1,6-dihydropyridazin-3-yl)-
benzonitrile
Y o
7 Lo
"A144" | 3-(6-oxo-1-{3-[5-(piperidin-4-yloxy)pyrimidin-2-
yllbenzyl}-1,6-dihydropyridazin-3-yl)- 465
benzonitrile
"A145" | 6-(3,5-difluorophenyl)-2-{3-[5-(2-piperazin-1-yl-
ethoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3- 505
one, trifluoroacetate
"A146" 6-(3,5-difluorophenyl)-2-{3-[5-(piperidin-4-
yloxy)pyrimidin-2-yl]lbenzyl}-2H-pyridazin-3-one
"A147" 3-(6-o0x0-1-{3-[5-(2-piperazin-1-ylethoxy)-
pyrimidin-2-yllbenzyl}-1,6-dihydropyridazin-3- 494
yl)benzonitrile
"A148" 6-(3-fluorophenyl)-2-{3-[5-(piperidin-4-yi-
methoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3- | 472
one
Example 33

The following compounds are obtained analogously to Example 12 with

subsequent removal of Boc

A0
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Compound Name and/or structure ESI
No. [M+H]*
"A149" | 2-{3-[5-(1-piperidin-4-yl-1 H-pyrazol-4-yl)pyrimidin-2-yl]-
benzyl}-6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
H
F N
F )
e N N 544
; [ N
‘NS0 N7 ‘ 7
NS
K@)\N
"A150" 3-(6-ox0-1-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-
pyrimidin-2-yllbenzyl}-1,6-dihydropyridazin-3-yi)benzo-
nitrile
H
N
Q 515
X N
NZ | N
No 4
N 0] NZ l
NS
K@)\N
"A151" 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(1-piperidin-4-yl-
1H-pyrazol-4-yl)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-
one, trifluoroacetate
Y 0]
X, N N
—N N - | 494
\N/ N\ N
| N
N
O
H

424
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"A152"

6-(3-methoxyphenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyra-
zol-4-yl)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one,
trifluoroacetate

520

"A153"

6-(3-fluorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-
yhpyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

508

"A154"

6-(3,5-difluorophenyl)-2-{3-[5-(1H-pyrazol-4-yl)pyrimidin-
2-yllbenzyl}-2H-pyridazin-3-one

~

NH

—

443

"A1 55"

6-(3,5-difluorophenyl)-2-(3-{5-[1-(2-methylaminoethyl)-
1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-
one, hydrochloride

500

AN
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"A156"

6-(3-chlorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-
4-yl)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one, hydro-
chloride
Cl

524

"A1 57"

hydrochloride

508

"A1 58"

6-(3,5-difluorophenyl)-2-(3-{5-[1-(3-methylaminopropy!)-
1H-pyrazol-4-yilpyrimidin-2-yl}benzyl)-2H-pyridazin-3-
one, hydrochloride
/N\N/\/\N/
— H

514

ZIV)
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"A159"

3-[1-(3-{5-[1-(2-methylaminoethyl)-1H-pyrazol-4-yI]-
pyrimidin-2-yl}benzyl)-6-oxo-1,6-dihydropyridazin-3-yl}-
benzonitrile

489

"H-NMR (de-DMSO): & [ppm] = 2.1 (bs, 1H), 2.35 (s, 3H), 2.97 (t, J = 6.2 Hz,
2H), 4.28 (t, J = 6.2 Hz, 2H), 5.53 (s, 2H), 7.23 (d, J = 9.8 Hz, 1H), 7.58 (m,
2 Hz, 2H), 7.79 (t, J = 8.0 Hz, 1H), 8.00 (dt, J; = 7.5 Hz, J, = 1.2 Hz, 1H),
8.16 (s, 1H), 8.25 (d, J = 9.8 Hz, 1H), 8.32 (dt, J; = 7.5 Hz, J, = 1.2 Hz, 1H),
8.38 (dt, J1 = 6.5 Hz, J, = 1.8 Hz, 1H), 8.45 (t, J = 1.6 Hz, 1H), 8.46 (s, 1H),
8.53 (bs, 1H), 9.20 (s, 2H)

"A160"

6-(3,5-difluorophenyl)-2-(3-{5-[1-(2-piperazin-1-ylethyl)-
1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-
one

X _N 7\
N| \NfN\\/NH
‘N0 NP | =
NS
K@AN

555

"A161"

3-(6-0x0-1-{3-[5-(1H-pyrazol-4-yl)pyrimidin-2-yl]lbenzyl}-
1,6-dihydropyridazin-3-yl)benzonitrile

/N\
~ — NH
Y \ %
N7 N~y 0 N\ \
N

432

Aok
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"H-NMR (de-DMSO): & [ppm] = 5.48 (s, 2H), 7.18 (d, J = 10 Hz, 1H), 7.53 (.
U =7.5Hz, 1H), 7.55 (m, 1H), 7.73 (t, J = 7.8 Hz, 1H), 7.94 (dt, J1 = 7.5 Hz,

U2 = 1.2 Hz, 1H), 8.33 (dt, J1 = 6.5 Hz, J, = 1.8 Hz, 1H), 8.39 (t, J = 1.6 Hz,
1H), 8.44 (bs, 1H), 8.48 (bs, 1H), 9.18 (s, 2H), 13.2 (bs, 1H)

U2 = 1.2 Hz, 1H), 8.15 (bs, 1H), 8.19 (d, J = 10 Hz, 1H), 8.27 (dt, J; = 7.5 Hz,

"A162" | 3-[6-ox0-1-(3-{5-[1-(2-piperazin-1-ylethyl)-1H-pyrazol-4-
yl]pyrimidin-2-yl}benzyl)-1,6-dihydropyridazin-3-yl]-

benzonitrile

P 544
" ~ /j/E/NIN
Example 34
The following compounds are obtained analogously to Example 16
Compound Name and/or structure HPLC
No ES| (Rtin
' M+H]" | min)
method

"A163" N-(4-dimethylaminobutyl)-2-[3-(6-ox0-3-
pyridin-4-yl-6H-pyridazin-1-ylmethyl)phenyl]-

pyrimidine-5-carboxamide, trifluoroacetate

484

434
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"A164" N-(4-dimethylaminobutyl)-2-{3-[3-(4-
cyanophenyl)-6-oxo-6H-pyridazin-1-yimethyl]-
phenyl}pyrimidine-5-carboxamide,

trifluoroacetate

N

A\
N o | 508
NN So NP NS
K@/k\ | H
N
Example 35

The following compounds are obtained analogously to Example 27

Compound Name and/or structure HPLC
No. : ' ES| (Rtin
+| min)
[M+H] method
B
"A165" F
F
" B i 3.18
595 }
Ny N 7 N)J\/N\n/o
k©/k /I
\N O

Compound "A98" is obtained therefrom by removal of Boc.

AU
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"A166" F
F
F B Q|
N 509 2.59
S H
K@/‘\N
"A167" F
F
F X 0 O>k
| 631
3.22
N\N 0 N7 | N)J\/\N/&o (M+Na)
k©/k\ H |
N

removal of Boc

Q

y

F
\ NT | M
F e /\f\
N N

Compound "A168", trifluoroacetate, ESI 509, is obtained therefrom by

NH
\

Example 36

The preparation of the compound 3-[6-oxo-1-(3-{5-{1-(2-pyrrolidin-1-yl-

ethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyi)-1,6-dihydropyridazin-3-yl}-

benzonitrile ("A168") is carried out analogously to the following scheme

4
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< _N PdCL,(PPh,)
HO\)@LB,OH + Y \j\ 2 HO N
OH NN Ko, Nl\/j\
Br

ethanol/toluene

o Qg O 00l

Cs,CO,/DMF

PdCL,(PPhy), O
DME Na _
KsPO, N Ny

_/'_ Na "A168" \NIN—-\_— NO

Ry
-B
e
=N
I Cs,CO,/CH,CN

+

0]
1
N
’B + J
° \f\,NH CIICI"
=\

36.1 A solution of 70.0 g (660 mmol) of sodium carbonate in 325 ml of
water is added to a solution, kept under nitrogen, of 95.0 g (332 mmol) of
5-bromo-2-iodopyrimidine in 325 ml of toluene, and the mixture is heated
to 80°C. 2.3 g (3.3 mmol) of bis(triphenylphosphine)palladium(ll) chloride
are added, and a solution of 50.0 g (329 mmol) of 3-(hydroxymethyl)-
benzeneboronic acid in 650 ml of ethanol is subsequently added dropwise.
The reaction mixture is stirred at 80°C for 18 hours. The reaction mixture is
cooled to room temperature and filtered. 1 | of ethyl acetate and 1 | of
water are added to the filtrate. The organic phase is separated off, dried
over sodium sulfate and evaporated. The residue is recrystallised from
2-propanol: [3-(5-bromopyrimidin-2-yl)phenyllmethanol as pale-yellow

Br

A%
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crystals; ES| 265,267.

36.2 116 g (438 mmol) of [3-(5-bromopyrimidin-2-yl)phenyl]methanol is
added in portions with stirring to 159 ml (2.19 mol) of thionyl chloride held
at 30°C. The reaction solution is stirred at room temperature for 18 hours.
The reaction mixture is evaporated. The residue is taken up in toluene and
re-evaporated. This procedure is repeated three times. The residue is
recrystallised from toluene: 5-bromo-2-(3-chloromethylphenyl)pyrimidine
as colourless crystals; m.p. 148°C; ESI 283, 285, 286.

36.3  87.9 g (310 mmol) of 5-bromo-2-(3-chloromethylphenyl)pyrimidine
and 111 g (341 mmol) of caesium carbonate are added to a suspension of
61.1 g (310 mmol) of 3-(6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile in

600 ml of DMF, and the mixture is stirred at 40°C for 24 hours. The reac-
tion mixture is added to 600 ml of water. The resultant precipitate is filtered
off with suction, washed with water and dried in vacuo: 3-{1-[3-(5-bromo-
pyrimidin-2-yl)benzyl}-6-oxo-1,6-dihydropyridazin-3-yl}benzonitrile as beige
crystals, ESI 444, 446.

36.4 A solution of 10.0 g (50.5 mmol) of pyrazole-4-boronic acid pinacol
ester is dissolved in 100 ml of acetonitrile, and 17.5 g (101 mmol) of N-(2-
chloroethyl)pyrrolidine hydrochloride and 49.4 g (152 mmol) of caesium
carbonate are added. The resultant suspension is stirred at room tempera-
ture for 18 hours. The reaction mixture is filtered with suction and washed
with acetonitrile The filtrate is evaporated and partitioned between ethyl
acetate and saturated sodium chloride solution. The organic phase is dried
over sodium sulfate and evaporated: 1-(2-pyrrolidin-1-ylethyl)-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole as pale-orange oil, which
gradually crystallises;

'H-NMR (dg-DMSO): & [ppm] = 1.25 (s, 12H), 1.65 (m, 4H), 2.44 (m, 4H),
2.79 (t, J = 6.8 Hz, 2H), 4.21 (t, J = 6.8 Hz, 2H), 7.56 (s, 1H), 7.93 (s, 1H).
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36.5 A suspension of 2.09 g (4.71 mmol) of 3-{1-[3~(5-bromopyrimidin-
2-yl)benzyl}-6-oxo-1,6-dihydropyridazin-3-yl}benzonitrile, 1.73 g

(5.18 mmol) of 1-(2-pyrrolidin-1-ylethyl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)-1H-pyrazole (content 87%) and 2.00 g (9.42 mmol) of tri-
potassium phosphate trihydrate in 20 ml of 1,2-dimethoxyethane is heated
to 85°C under nitrogen. 264 mg (0.377 mmol) of bis(triphenylphosphine)-
palladium(ll) chloride and 79 pl (0.57 mmol) of triethylamine are then
added, and the mixture is stirred at 85°C for 18 hours. 30 ml of dichloro-
methane are added to the reaction mixture, which is then filtered through
kieselguhr with suction. 100 ml of water, 20 mi of 2 N NaOH and 50 ml of
dichloromethane are added to the filtrate. The organic phase is separated
off, dried over sodium sulfate and evaporated. The residue is chroma-
tographed on a silica gel column with dichloromethane/methanol: 3-[6-oxo-
1-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-1,6-
dihydropyridazin-3-yl]benzonitrile as beige crystals; ES| 529;

'H-NMR (de-DMSO): 6 [ppm] = 1.68 (m, 4H), 2.49 (m, 2H), 2.88 (m, 2H),
3.32(m, 2H), 4.28 (t, J = 6.8 Hz, 2H), 5.48 (s, 2H), 7.17 (d, J = 10 Hz, 1H),
7.52(t, d=7.3 Hz, 1H), 7.55 (m, 1H), 7.73 (t, J = 7.8 Hz, 1H), 7.94 (d, J =
8 Hz, 1H), 8.09 (s, 1H), 8.19 (d, J = 10 Hz, 1H), 8.26 (d, J = 8 Hz, 1H),
8.33 (dt, J1 =7.2Hz, J, =1. 8 Hz, 1H), 8.39 (t, J = 1.8Hz, 1 H), 8.43 (s,
1H), 8.48 (bs, 1H), 9.14 (s, 2H).

The following compounds are obtained analogously
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Compound Name and/or structure ESI
No. IM+H]*

"A169" 6-(1-methyl-1H-pyrazol-4-yl)-2-(3-{5-[1-(2-pyr-
rolidin-1-ylethyl)-1H-pyrazol-4-yljpyrimidin-2-yl}-
benzyl)-2H-pyridazin-3-one

N
= 508
e ~
AN

"H-NMR (de-DMSO): 3 [ppm] = 1.68 (m, 4H), 2.50 (m, 2H), 2.88 (m, 2H), 3.31
m, 2H), 3.88 (s, 3H), 4.28 (t, J = 6.8 Hz, 2H), 5.37 (s, 2H), 7.07 (d, J =

9.5 Hz, 1H), 7.50 (m, 2H), 7.83 (d, J = 9.5 Hz, 1H), 7.91 (s, 1H), 8.10 (s, 1H),
8.23 (s, 1H), 8.32 (d, J = 7.3 Hz, 1H), 8.38 (bs, 1H), 8.44 (s, 1H), 9.14 (s,
DH).

"A170" | 6-(3,5-difluorophenyl)-2-(3-{5-[1-(2-morpholin-4-yl-
ethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-

O
,JJ

[ N

pyridazin-3-one

556

adl



10

15

20

25

30

35

WO 2009/006959 PCT/EP2008/003473
-138 -

"A171" | 6~(3,5-difluorophenyl)-2-(3-{5-[1-(2-dimethylamino-
ethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-
pyridazin-3-one

F N
~ '\
O 7
N7
F =0
N =N

"A172" | 6-(3,5-difluorophenyl)-2-(3-{5-[1-(3-dimethylamino-
propyl)-1H-pyrazol-4-yl)pyrimidin-2-yl}benzyl)-2H- | 508
pyridazin-3-one

"A173" 6-(3,5-difluorophenyl)-2-(3-{5-[1-(2-pyrrolidin-1-yl-
ethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H- 540
pyridazin-3-one

"A174" 3-[1-(3-{5-[1-(2-morpholin-4-ylethyl)-1H-pyrazol-4-
yllpyrimidin-2-yl}benzyl)-6-oxo-1,6-dihydropyridazin-

3-yllbenzonitrile

N
— \J

"H-NMR (ds-DMSOY: 3 [ppm] = 2.43 (m, 4H), 2.75 (t, J = 6.5 Hz, 2H), 3.56
(m, 4H), 4.29 (t, J = 6.5 Hz, 2H), 5.47 (s, 2H), 7.17 (d, J = 10 Hz, 1H), 7.53
(m, 2H), 7.72 (t, J = 7.8 Hz, 1H), 7.93 (dt, J; = 7.7, J, = 1.3 Hz, 1H), 8.09 (s,
1H), 8.18 (d, J = 10 Hz, 1H), 8.26 (d, J = 8 Hz, 1H), 8.32 (dt, J; = 7 Hz, J; =
1.5 Hz, 1H), 8.38 (t, J = 1.6 Hz, 1H), 8.42 (s, 1H), 8.47 (bs, 1H), 8.13 (s, 2H)
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"A175" | 2-(3-{5-[1-(2-morpholin-4-ylethyl)-1H-pyrazol-4-yl]-
pyrimidin-2-yl}benzyl)-6-pyridin-3-yl-2H-pyridazin-3-
one, trifluoroacetate
N | /NN 521
N0 NS \\\,\/\\)
|
\\O/‘\\N L/

"A176" | 6-(1-methyl-1H-pyrazol-4-yl)-2-(3-{5-[1-(2-morpholin-
4-ylethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-
pyridazin-3-one, trifluoroacetate

'S |
|
W \__/
"A17T7" 2-(3-{56-[1-(2-morpholin-4-ylethyl)-1H-pyrazol-4-yi]-
pyrimidin-2-yl}benzyl)-6-pyridin-4-yl-2H-pyridazin-3- | 521
one, trifluoroacetate
"A178" 6-(4-methanesulfonylphenyl)-2-(3-{5-[1-(2-mor-
pholin-4-ylethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}- 508
benzyl)-2H-pyridazin-3-one, hydrochloride
"A179" | 6-pyridin-4-yl-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-
pyrazol-4-yljpyrimidin-2-yl}benzyl)-2H-pyridazin-3- | 505
one
'H-NMR (dg-DMSO): 8 [ppm] = 1.75 (b, 4H), 2.68 (b, 4H), 3.1 (b, 2H), 4.36 (b,
2H), 5.49 (s, 2H), 7.19 (d, J = 9.5 Hz, 1H), 7.54 (m, 2H), 7.91 (d, J = 6.5 Hz,
2H), 8.14 (bs, 1H), 8.18 (d, J =9.5 Hz, 1H), 8.33 (dt, J1 = 6.5 Hz, J, = 1.8 Hz,
1H), 8.46 (m, 2H), 8.72 (d, J = 6.5 Hz, 2H), 9.15 (s, 2H)
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"A180"

4-[6-ox0-1-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-
yllpyrimidin-2-yl}benzyl)-1,6-dihydropyridazin-3-yl)-
benzonitrile

529

"H-NMR (de-DMSO): 3 [ppm] = 1.68 (m, 4H), 2.51 (m, 4H), 2.90 (m, 2H), 4.28
m, 2H), 5.47 (s, 2H), 7.17 (d, J = 9.5 Hz, 1H), 7.52 (m, 2H), 7.98 (d, J =
9 Hz, 2H), 8.10 (s, 1H), 8.12 (d, J = 9 Hz, 2H), 8.17 (d, J =9.5 Hz, 1H), 8.38
(dt, J1 = 6.5 Hz, J, = 1.8 Hz, 1H), 8.44 (s, 1H), 8.45 (bs, 1H), 9.13 (s, 2H)

"A181"

2-(3-{5-[1-(2-morpholin-4-ylethyi)-1H-pyrazol-4-yl]-
pyrimidin-2-yl}benzyl)-6-pyridin-4-yl-2H-pyridazin-3-one

521

"A182"

Br

421

"A183"

6-(4-methanesulfonylphenyl)-2-(3-{5-[1-(2-morpholin-4-
ylethyl)-1H-pyrazol-4-yl]pyrimidin-2-yi}benzyl)-2H-
pyridazin-3-one

598
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"A184"

6-(5-methyloxazol-2-yl)-2-(3-{5-[1-(2-pyrrolidin-1-yl-
ethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-
pyridazin-3-one

509

IIA1 85"

6-(3-fluorophenyl)-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-
pyrazol-4-ylJpyrimidin-2-yi}benzyl)-2H-pyridazin-3-one

522

"A186"

6-(1-propyl-1H-pyrazol-4-y1)-2-(3-{5-[1-(2-pyrrolidin-1-yl-
ethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-
pyridazin-3-one

536
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"A187" 2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]-
pyrimidin-2-yl}benzyl)-6-thiophen-3-yl-2H-pyridazin-3-
one
_ J
$ ﬁJ 510
X N
| | N
NS0 NP 7
K(j)\\ |
N
"A188" F
N//
"A188a" | N~ .
NS = N /—#\O
~ = N\_——/
\ N7 \
N~N"T0 0
N
Example 37

The preparation of the compound 3-(1-{3-[5-(3-dimethylaminopropoxy)-

pyrimidin-2-yl]lbenzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile

("A189") is carried out analogously to the following scheme
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NH,OH x HCI Ac,0
\ — HO
K,CO, AcOH \>———
MeOH N~
MeOH H,/Raney Ni
(o} +
—_— \>_—_ —_— - /O NH2 YO
H,SO 0] N~ MeOH/AcOH -
2= 0 o NH, o]
Ny
l. H N PF. -
AN N ®

o} N A
- N//\N/ H,O 0 N \)\
NaOMe | OH
HO/\/\N
J\ PPh3/DIAD V\L
230 OH THF O/\/\N/
DIBALH HO\/©\(

wgfmh

PPh,/DIAD O/\/\N
THF

37.1 1382 g (10.0 mol) of potassium carbonate are added in portions
with stirring to a suspension, held at 30°C, of 500 g (3.40 mol) of 3-cyano-
benzoic acid in 8 | of methanol. 695 g (10.0 mol) of hydroxylammonium

chloride are subsequently added in small portions at an internal tempera-

AT



10

15

20

25

30

35

WO 2009/006959 PCT/EP2008/003473

- 144 -

ture of 40-45°C. The reaction mixture is then heated at the boil for 15
hours. The reaction mixture is evaporated in vacuo, and the residue is dis-
solved in water and acidified using 37% aqueous hydrochloric acid. The
resultant precipitate is filtered off with suction, washed with water and dried
in vacuo: 3-(N-hydroxycarbamimidoyl)benzoic acid as colourless crystals;
ESI 181.

37.2 A mixture of 614 g (3.41 mol) of 3-(N-hydroxycarbamimidoyl)ben-
zoic acid, 756 ml (8.0 mol) of acetic anhydride and 2 | of acetic acid is
heated at a temperature of 118°C for 14 hours. The reaction mixture is
cooled to 6°C and filtered with suction. The residue is taken up in 2 | of
water, filtered off with suction and washed well with water. The residue is
recrystallised from ethanol/water: 3-(5-methyl-1,2,4-oxadiazol-3-yl)benzoic
acid as colourless crystals; m.p. 225°C; ESI 205.

37.3  7.83 ml (147 mmol) of concentrated sulfuric acid are added to a
suspension of 30.0 g (147 mmol) of 3-(5-methyl-1,2,4-oxadiazol-3-yl)ben-
zoic acid in 150 ml of methanol, and the mixture is heated at the boil for 18
hours. The reaction mixture is cooled in an ice bath, water is added, and
the solid is filtered off with suction and washed well with water: methyl

3-(5-methyl-1,2,4-oxadiazol-3-yl)benzoate as colourless crystals; ESI 219.

37.4 150 ml of acetic acid, 150 ml of water and 50 g of water-moist
Raney nickel are added to a solution of 327 g (1.47 mol) of methyl 3-(5-
methyl-1,2,4-oxadiazol-3-yl)benzoate in 3 | of methanol, and the mixture is
hydrogenated at room temperature and atmospheric pressure for 18
hours. The catalyst is filtered off, and the filtrate is evaporated. The resi-
due is taken up in tert-butyl methyl ether, heated to the boil and filtered off
with suction. The residue is dried in vacuo: 3-methoxycarbonylbenz-

amidinium acetate as colourless crystals; ESI 179.
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37.5  2.210f afreshly prepared 1.5 M sodium methoxide solution are
added dropwise with stirring to a suspension of 259 g (1.09 mol) of 3-
methoxycarbonylbenzamidinium acetate and 528 g (1.08 mol) of ({2-di-
methylamino-1-[dimethylimmoniomethyl]vinylamino}methylene)dimethyl-
ammonium dihexafluorophosphate (prepared in accordance with C. B.
Dousson et al., Synthesis 2005, 1817) in 1 | of methanol. The reaction
mixture is then warmed to 60°C over the course of 40 min and held at this
temperature for 30 min. The reaction mixture is then cooled to room tem-
perature, diluted with 10 | of dichloromethane and washed three times with
5 | of water each time. The organic phase is dried over sodium sulfate and
evaporated. The residue is recrystallised from ethyl acetate: methyl 3-[5-
(dimethylaminomethyleneamino)pyrimidin-2-ylJbenzoate as beige crystals;
m.p. 140°C, ESI 285

37.6 = 160 ml (2.88 mol) of concentrated sulfuric acid are added to a sus-
pension of 103.5 g (364 mmol) of methyl 3-[5-(dimethylaminomethylene-
amino)pyrimidin-2-yllbenzoate in 1.3 | of water, and the mixture is heated
at the boil for 4 hours. The reaction mixture is cooled to room temperature,
diluted with water and filtered with suction. The residue is washed with
water and dried in vacuo: 3-(5-hydroxypyrimidin-2-yl)benzoic acid as
brownish crystals; ESI 217.

37.7  32.7 ml (445 mmol) of thionyl chloride are added to a suspension
of 88.0 g (366 mmol) of 3-(5-hydroxypyrimidin-2-yl)benzoic acid in 1.4 | of
methanol, and the mixture is heated at 80°C for 2 hours. 20 ml (276 mmol)
of thionyl chloride are then added, and, after 2 hours, a further 10 ml

(138 mmol) of thionyl chloride are then added. After each addition, the
reaction mixture is stirred at 80°C for 2 hours. The reaction mixture is con-
centrated in vacuo to a volume of about 300 ml. The resultant precipitate is
filtered off and dried in vacuo: methyl 3-(5-hydroxypyrimidin-2-yl)benzoate
as brownish crystals; ESI 231.
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37.8 A solution, kept under nitrogen, of 6.1 g (26.5 mmol) of methyl
3-(5-hydroxypyrimidin-2-yl)benzoate, 10.5 g (39.8 mmol) of triphenyl-
phosphine and 4.76 ml (39.8 mmol) of 3-(dimethylamino)-1-propanol in
200 ml of THF is cooled in an ice bath, and 8.21 ml (39.8 mmol) of diiso-
propyl azodicarboxylate are slowly added dropwise with stirring. After the
reaction mixture has been stirred at room temperature for 2 hours, it is
evaporated in vacuo. The residue is partitioned between dichloromethane
and saturated aqueous potassium hydrogensulfate solution. The aqueous
phase is separated off, adjusted to a pH of 12 using saturated aqueous
sodium hydroxide solution and extracted twice with dichloromethane. The
organic phase is dried over sodium sulfate and evaporated. The residue is
chromatographed on a silica gel column with dichloromethane/methanol as
eluent: methyl 3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzoate as
colourless crystals; ESI 316.

37.9 200 ml of a 1 M solution of diisobutylaluminium hydride in THF are
added dropwise with stirring to a solution, kept under nitrogen, of 12.6 g
(40.0 mmol) of methyl 3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzo-
ate in 200 ml of THF. After the mixture has been stirred at room tempera-
ture for 1 hour, 10 ml of a saturated aqueous sodium sulfate solution are
added dropwise. The resultant precipitate is filtered off with suction and
washed with dichloromethane. The filtrate is dried over sodium sulfate and
evaporated. The residue is taken up in a mixture of diethyl ether and petro-
leum ether. The resultant precipitate is filtered off with suction, washed
with petroleum ether and dried in vacuo: {3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-ylJphenyl}methanol as colourless crystals; m.p. 95-97°C; ESI
288.

37.10 3.16 g (18.0 mmol) of 3-(6-ox0-1,6-dihydropyridazin-3-yl)benzo-

nitrile and 6.36 g (24.0 mmol) of triphenyiphosphine are added to a solu-
tion of 5.06 g (17.6 mmol) of {3-[5-(3-dimethylaminopropoxy)pyrimidin-2-
yllphenyl}methanol in 100 ml of THF. The resultant suspension is

320
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cooled in an ice bath, and 4.96 ml (24.0 mmol) of diisopropyl azodi-
carboxylate are slowly added dropwise. After the mixture has been
stirred at room temperature for 1 hour, tert-butyl methyl ether and 1 N
aqueous hydrochloric acid is added. The aqueous phase is separated
off and washed three times with tert-butyl methyl ether. The aqueous
phase is adjusted to a pH of 14 using 2 N sodium hydroxide solution
and extracted twice with dichloromethane. The organic phase is dried
over sodium sulfate and evaporated. The residue chromatographed on
a silica gel column with dichloromethane/methanol: 3-(1-{3-[5-(3-di-
methylaminopropoxy)pyrimidin-2-yllbenzyl}-6-oxo-1,6-dihydropyridazin-
3-yl)benzonitrile as colourless crystals; m.p. 128°C; ESI 467;

'H-NMR (de-DMSO): 6 [ppm] = 1.89 (quintet, J = 6.8 Hz, 2H), 2.15 (s,
6H), 2.37 (t, J =7 Hz, 2H), 4.21 (t, J = 6.5 Hz, 2H), 5.44 (s, 2H), 7.16 (d,
J =10 Hz, 1H), 7.48 (m, 2H), 7.72 (t, J = 7.8 Hz, 1H), 7.92 (dt, J; =

7.5 Hz, J2 =1.2 Hz, 1H), 8.17 (d, J = 10 Hz, 1H), 8.23 (m, 2H), 8.37 (t,
J =1.6 Hz, 1H), 8.39 (bs, 1H), 8.63 (s, 2H).

The following compounds are obtained analogously

"A114|l’ IIA24",
Compound Name and/or structure ESI
No. [M+H]"

"A190" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yi]-
benzyl}-6-(1-methyl-1 H-pyrazol-4-y|)-2H-pyridazin-3-

one, trifluoroacetate

446
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"A191"

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yi}-
benzyl}-6-(3-fluorophenyl)-2H-pyridazin-3-one, hydro-
chloride

460

"A1 92"

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-thiazol-2-yl-2H-pyridazin-3-one, hydro-
chloride

449

"A193"

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-phenyl-2H-pyridazin-3-one, hydrochloride

442

"A194"

4-(1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl}-
benzyi}-6-o0xo0-1,6-dihydropyridazin-3-yl)benzonitrile,
hydrochloride

467

"A195"

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-p-tolyl-2H-pyridazin-3-one

456

"A196"

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-(2H-pyrazol-3-yl)-2H-pyridazin-3-one,

trifluoroacetate

432

"A197"

6-(3,4-difluorophenyl)-2-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one,
hydrochloride

478

"A198"

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-(4-methanesulfonylphenyl)-2H-pyridazin-3-
one, hydrochiloride

520

"A199"

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-[4-(5-methyl-1,2,4-oxadiazol-3-yl)phenyl]-
2H-pyridazin-3-one, hydrochloride

524

"A200"

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-pyridin-4-yl-2H-pyridazin-3-one,

trifluoroacetate

443

"A201"

6-(3-bromophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one,
trifluoroacetate

521
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"A202" 2-{3-[5~(3-dimethylaminopropoxy)pyrimidin-2-yf]-
benzyl}-6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one 49
"A203" 6-(3,5-dimethoxyphenyl)-2-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one, 502
trifluoroacetate
"A204" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-(3-fluoro-4-methoxyphenyl)-2H-pyridazin-3- | 490
one, hydrochloride
"A205" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-(4-methoxyphenyl)-2H-pyridazin-3-one, 472
hydrochloride
"A206" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-(3-trifluoromethylphenyl)-2H-pyridazin-3- 510
one, hydrochloride
"A207" | 6-(3-chlorophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one 476
"A208" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-pyridin-3-yl-2H-pyridazin-3-one 443
"A209" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3- 446
one
"A210" | 6-(3-chloro-5-fluorophenyl)-2-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one 494
"H-NMR (de-DMSO): 5 [ppm] = 1.89 (quintet, J = 6.7 Hz, 2H), 2.16 (s, 6H),
2.38 (t, J =7 Hz, 2H), 4.21 (t, J = 6.5 Hz, 2H), 5.44 (s, 2H), 7.14 (d, J =10
Hz, 1H), 7.48 (m, 2H), 7.54 (dt, J; = 8.5 Hz, J, = 2 Hz, 1H), 7.77 (dt, J1 = 10
Hz, J, = 1.7 Hz, 1H), 7.85 (t, J = 1.6 Hz, 1H), 8.15 (d, J = 10 Hz, 1H), 8.23
(m, 1H), 8.37 (bs, 1H), 8.62 (s, 2H)
"A211" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-(4—fluoro-3-methoxyphényl)-2H-pyridazin—3- 490
one, hydrochloride
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"A212"

6-(4-chlorophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-

pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one,

trifluoroacetate

476

"A213"

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-(4-fluorophenyl)-2H-pyridazin-3-one,
trifluoroacetate

460

"A214"

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-6-thiophen-2-yl-2H-pyridazin-3-one,

trifftuoroacetate

448

"A21 5"

N-{4-(1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-
yllbenzyl}-6-oxo-1,6-dihydropyridazin-3-yl)phenyl]-
acetamide, trifluoroacetate

H

\”/N

o)

O\/\/N

K(j*j

499

"A216"

6-(3,4-dimethoxyphenyl)-2-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-yl]lbenzyl}-2H-pyridazin-3-one,

trifluoroacetate

502

"A217"

6-benzo-2,1,3-thiadiazol-5-yl-2-{3-[5-(3-dimethyl-
aminopropoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-

one
y 0
S\N/ N~ O/\/\T/

500

"A218"

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl}-
benzyl}-6-furan-3-yl-2H-pyridazin-3-one, trifluoro-
acetate

| 432

AR
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"A219" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yi}-
benzyl}-6-(5-methyl-1,2,4-oxadiazol-3-yl)-2H- 448
pyridazin-3-one, hydrochloride

"A220" | 4-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]-

benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile 4re

"A221" | 3-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile, 479
hydrochloride

"A222" 3-(1-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yl]-

4
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile 9

"A223" 2-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yi]-

45
benzyl}-6-pyridin-4-yl-2H-pyridazin-3-one S

"A224" 6-(4-methanesulfonylphenyl)-2-{3-[5-(1-methyl-
piperidin-4-yloxy)pyrimidin-2-yl]benzyl}-2H-pyridazin- 532
3-one, trifluoroacetate

"A225" | methyl 5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-
2-yl]benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)thio-

phene-2-carboxylate, trifluoroacetate

518

"A226" 2-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3- 458
one

"H-NMR (de-DMSO): & [ppm] = 1.70 (m, 2H), 2.00 (m, 2H), 2.22 (s, 3H),
2.24 (m, 2H), 2.66 (m, 2H), 3.88 (s, 3H), 4.62 (m, 1H), 5.34 (s, 2H), 7.06 (d,
J =9.5Hz, 1H), 7.44 (dt, J1 = 7.3 Hz, J, = 1.5 Hz, 1H), 7.48 (t, J = 7.5 Hz,
1H), 7.81 (d, J = 9.5 Hz, 1H), 7.90 (s, 1H), 8.22 (m, 2H), 8.25 (s, 1H), 8.28
(bs, 1H), 8.65 (s, 2H)
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"A227" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yi}-
benzyl}-6-(5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-yl)-
2H-pyridazin-3-one, trifluoroacetate

O-N

O:<NJ\(\AL 450
K@/(TO\/\/N

"A228" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl}-
benzyl}-6-piperazin-1-yl-2H-pyridazin-3-one,

trifluoroacetate

g@7

[preparation proceeds via Boc-protected compound

HN/\

N

O\/\/N 450

and subsequent removal of the Boc group]

Example 38

The preparation of the compounds
6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-
yllbenzyl}-2H-pyridazin-3-one ("A229"),
2-[3~(5-bromopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-4-yl)-2H-
pyridazin-3-one ("A230") and
2-[3-(5-hydroxypyrimidin-2-yl)benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-
pyridazin-3-one ("A231")

is carried out analogously to the following scheme

Ade
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A Y CI\/©\(N Cs,CO,
S \N’NH I\j\
—N
N + N. = \J\
N
"A230"

PdCl,(PPh,),

KOAC DMF \f
sodium perborate m
e J\ A231"

water

(@] " "
PPROMD 4/DIAD V\L N A229

THF

38.1  12.4 g (43.6 mmol) of 5-bromo-2-(3-chloromethylphenyl)pyrimidine
and 14.2 g (43.6 mmol) of caesium carbonate are added to a suspension
of 7.68 g (43.6 mmol) of 6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
in 90 ml of DMF, and the mixture is stirred at room temperature for 24
hours. The reaction mixture is added to 400 ml of water. The resuitant pre-
cipitate is filtered off with suction, washed with water and dried in vacuo;
2-[3-(5-bromopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyri-
dazin-3-one as yellow-brown crystals; m.p. 184°C; ESI 423, 425.

38.2 10.9 g (42.9 g) of bis(pinacolato)diboron and 9.72 g (99.0 mmol) of
potassium acetate are added to a suspension of 14.0 g (33.0 mmol) of
2-[3-(5-bromopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-4-yl)-2H-
pyridazin-3-one in 65 ml of DMF, and the mixture is heated to 70°C under
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nitrogen. After the mixture has been stirred at this temperature for 15
minutes, 695 mg (0.99 mmol) of bis(triphenylphosphine)palladium(il)
chloride are added, and the reaction mixture is stirred at 70°C under nitro-
gen for 18 hours. The reaction mixture is aliowed to cool to room tem-
perature, water and dichloromethane are added, the mixture is filtered
through kieselguhr, and the organic phase is separated off. The organic
phase is dried over sodium suilfate and evaporated, and the residue is re-
crystallised from 2-propanol: 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-ylJbenzyl}-2H-pyridazin-3-
one as grey crystals; m.p. 204°C;

"H-NMR (de-DMSO): 6 [ppm] = 1.34 (s, 12H), 3.87 (s, 3H), 5.35 (s, 2H),
7.05 (d, J = 9.6 Hz, 1H), 7.52 (m, 2H), 7.80 (d, J = 9.6 Hz, 1H), 7.89 (s,
1H), 8.21 (s, 1H), 8.35 (m, 1H), 8.45 (bs, 1H), 9.01 (s, 2H).

38.3 8.50 g (85.1 mmol) of sodium perborate are added in portions with
ice cooling to a suspension of 13.4 g (28.4 mmol) of 6-(1-methyl-1H-pyra-
zol-4-yl)-2-{3-[5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-yl]-
benzyl}-2H-pyridazin-3-one in 55 ml of THF and 55 ml of water, and the
mixture is stirred at room temperature for 2 hours. The reaction mixture is
filtered through kieselguhr with suction. The filtrate is concentrated in
vacuo to about half the original volume and adjusted to a pH of 1 using 2 N
hydrochloric acid. The resultant precipitate is filtered off with suction,
washed with water and dried in vacuo: 2-[3-(5-hydroxypyrimidin-2-yl)-
benzyl]-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one as pale-beige
crystals; m.p. 239°C; ESI 361.

38.4 394 mg (1.50 mmol) of triphenylphosphine and 242 pli

(2.00 mmol) of 4-(2-hydroxyethyl)morpholine are added successively to
a suspension of 360 mg (1.00 mmol) of 2-[3-(5-hydroxypyrimidin-2-yl)-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one in 2 ml of THF.
294 pl (1.50 mmol) of diisopropyl azodicarboxylate are then slowly
added dropwise with ice cooling. The resultant solution is stirred at room

AND
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temperature for 18 hours. The reaction mixture is evaporated in vacuo,
and the oily residue is dissolved in 2-propanol. The solid formed after
some time is filtered off with suction, washed with 2-propanol and tert-
butyl methyl ether and dried in vacuo: 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-
[5-(2-morpholin-4-ylethoxy)pyrimidin-2-ylJbenzyl}-2H-pyridazin-3-one
("A229") as colourless crystals; m.p. 134°C; ESI 474;

'H-NMR (de-DMSO): 6 [ppm] = 2.48 (m, 4H), 2.73 (t, J = 5.5 Hz, 2H),
3.57 (m, 4H), 3.87 (s, 3H), 4.30 (t, J = 5.5 Hz, 2H), 5.33 (s, 2H), 7.05 (d,
J=9.5Hz, 1H), 7.43 (dt, J; = 7.3 Hz, J, =1.5Hz, 1H), 747 (t, J =

7.5 Hz, 1H), 7.80 (d, J =9.5 Hz, 1H), 7.89 (s, 1H), 8.21 (s, 1H), 8.22 (dt,
J1=7.5Hz, J; = 1.5 Hz, 1H), 8.28 (bs, 1H), 8.64 (s, 2H).

The p-toluenesulfonate and the phosphate are obtained from "A229" by
salt formation.

The following compounds are obtained analogously

Compound Name and/or structure ESI
No. [M+H]*
("A232") | 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-yl-
ethoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one, 474

hydrochloride (from "A229")

("A233") | 2-{3-[5-(1-methylpiperidin-4-ylmethoxy)pyrimidin-2-yl]-

benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3- 472
one, hydrochloride (from "A237")

("A234") | 2-{3-[5-(1-methylpiperidin-4-ylmethoxy)pyrimidin-2-yl]-

benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3- 472

one, trifluoroacetate (from "A237")
"A235" | 6-(3-fluorophenyl)-2-{3-[5-(2-morpholin-4-ylethoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

488

A48
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"A236"

6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-yl-
ethoxy)pyrimidin-2-ylJbenzyl}-2H-pyridazin-3-one,
dihydrochloride (from "A229")

474

"A237"

2-{3-[5-(1-methylpiperidin-4-ylmethoxy)pyrimidin-2-yi]-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-
one

472

"A238"

2-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-

one, formate

458

||A239"

2-[3-(5-methoxypyrimidin-2-yl)benzyl]-6-(1-methyl-1H-
pyrazol-4-yl)-2H-pyridazin-3-one

375

"A240"

2-{3-[5-(3-methoxypropoxy)pyrimidin-2-yl]benzyl}-6-(1-
methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one

433

"A241"

2-{3-[5-(2-methoxyethoxy)pyrimidin-2-yilbenzyl}-6-(1-
methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one

419

"A242"

2-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-ylJbenzyl}-
6-(1-propyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one

502

"A243"

2-(3-{5-[2-(4-methylpiperazin-1-yl)ethoxy]pyrimidin-2-
yl}benzyl)-6¥(1 -methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-

one

487

"A244"

2-(3-{5-[2-(4-methyl-3-oxopiperazin-1-yl)ethoxy]-
pyrimidin-2-yl}benzyl)-6-(1-methyl-1H-pyrazol-4-yl)-2H-
pyridazin-3-one

= © O
\N/N | N\ (lkN/
/N\N/ N~ O/\/N\)

501

"A245"

6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(3-morpholin-4-yl-
propoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one,
trifluoroacetate

488

p@@
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"A246"

6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-yl-
propoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one,

trifluoroacetate

488

"A247"

2-{3-[5-(1-methyl-2-morpholin-4-ylethoxy)pyrimidin-2-
yllbenzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-
one, trifluoroacetate

QL
AN \N/N N\ 0
N\:ID/(Y N'\)\oj\/@

488

"A248"

2-{3-[5-(2-dimethylaminoethoxy)pyrimidin-2-yllbenzyl}-
6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one

432

"A305"

g \oﬁj\(
X N N
N
N - " '\J\ /@
N/ N~ o

445

IIA306"

2-{3-[5-(1-azabicyclo[2.2.2]oct-3-yloxy)pyrimidin-2-yl]-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-

one
Z O
N= N~ o N

470

st
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"A307" Z (0]
~ SN NS N
'S NIJ\ 14
N Z o
5
trifluoroacetate
"A310" . 0}
NS
AN \N/N%
NP2 '
10 O/\/\N/ﬁ 509
L_o
trifluoroacetate
"A312" y (o)
1 N\\ X /N\/©\(N
N AN
NI\)\ /\/O S07
° |
trifluoroacetate
20 " "
A314 Z o)
N
AN \N/N\/Q\(Nj\
N~ 0
505
25 AN
\/N\/
trifluoroacetate
30
Example 39
Alternative preparation of "A229"
35
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IIA229|I

A suspension of 360 mg (1.00 mmol) of 2-[3-(5-hydroxypyrimidin-2-yi)-
benzyl]-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one, 195 mg

(1.05 mmol) of N-(2-chloroethyl)morpholinium chloride and 521 mg
(1.60 mmol) of caesium carbonate in 2 mi of DMF is heated to 80°C with
stirring and stirred at this temperature for 6 hours. The reaction mixture
is allowed to cool, and 50 ml of water are added. The resultant precipi-
tate is filtered off with suction, washed with water and dried in vacuo:
6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-
yllbenzyl}-2H-pyridazin-3-one as colourless crystals.

The following compounds are obtained analogously

Compound Name and/or structure ESI
No. [M+H]"

"A249" | 2-{3-[56-(2-methyl-3-morpholin-4-ylpropoxy)pyrimidin-2-
yllbenzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-

= © 502
P N N
—N N |

45
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"A250" 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-pyrrolidin-1-yl-
ethoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one 458
"A251" 2-[3-(5-ethoxypyrimidin-2-yl)benzyl}-6-(1-methyl-1H-
389
pyrazol-4-yl)-2H-pyridazin-3-one
"A252" | 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-y}-2-
oxoethoxy)pyrimidin-2-yljbenzyl}-2H-pyridazin-3-one
= 0]
488
\N,N N\ |/\ o
N N
"A253" 6-(3-chlorophenyl)-2-{3-[5-(2-morpholin-4-ylethoxy)-
504
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A254" " N,N\
=
"A255ll \ N
O_—\--N/ :
HQQMN
llA256|l \ N
O——\——N/ :
O n"
N7 o)
g
N

RHA
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T \N/N N\
N NI P NH 418
N O/\[r 2
0
Example 40

The preparation of the compound 3-(1-{3-[5-(1-methylpiperidin-4-yl-
methoxy)pyrimidin-2-ylJbenzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzo-
nitrile ("A257") is carried out analogously to the following scheme

HO PPh,/DIAD _q
N._ O
L

O ey

PPh ./DIAD
THF
"A257"

401 17.7 g (67.8 mmol) of triphenylphosphine are added to a suspen-
sion of 13.0 g (56.5 mmol) of methyl 3-(5-hydroxypyrimidin-2-yl)benzoate
and 13.4 g (62.1 mmol) of N-Boc-piperidinemethanol in 115 ml of THF,

and the mixture is cooled to 5°C. 13.3 mi (67.8 mmol) of diisopropy! azo-
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dicarboxylate are added dropwise over the course of 45 minutes with
stirring to the suspension held at this temperature. The reaction mixture is
stirred at room temperature for 1 hour. A further 22.2 g (84.7 mmol) of
triphenylphosphine and 16.6 ml (84.7 mmol) of diisopropyl azodicarboxy-
late are subsequently added. The reaction mixture is stirred at room tem-
perature for 18 hours and evaporated in vacuo. The resultant solid is fil-
tered off with suction, washed with diethyl ether and chromatographed on
a silica gel column with dichloromethane/methanol as eluent: tert-butyl
4-[2-(3-methoxycarbonylphenyl)pyrimidin-5-yloxymethyl]piperidine-1-car-
boxylate as lemon-yellow crystals;

m.p. 166°C; ESI 428.

40.2 25 ml (25 mmol) of a 1 M solution of diisobutylaluminium hydride in

THF are added dropwise under nitrogen to a suspension of 1.71 g

(3.99 mmol) of tert-butyl 4-[2-(3-methoxycarbonylphenyl)pyrimidin-5-yloxy-

methyl]piperidine-1-carboxylate in 20 ml of THF. The reaction mixture is
stirred at room temperature for 1 hour, and 1 ml of a saturated sodium
sulfate solution is added. The resultant precipitate is filtered off with suc-
tion and washed with THF and hot 2-propanol. The filtrate is evaporated
and recrystallised from tert-butyl methyl ether: {3-[56-(1-methylpiperidin-4-
ylmethoxy)pyrimidin-2-yllphenyl}methanol as beige crystals; m.p. 175°C;
ESI 314.

40.3 264 mg (1.30 mmol) of 3-(6-ox0-1,6-dihydropyridazin-3-yl)-
benzonitrile and 397 mg (1.5 mmol) of triphenylphosphine are added
successively to a solution of 313 mg (1.00 mmol) of {3-[5-(1-methyl-
piperidin-4-ylmethoxy)pyrimidin-2-ylJphenylymethanol in 2 ml of THF.
The reaction mixture is cooled in an ice bath, and 294 pl (1.5 mmol) of
diisopropyl azodicarboxylate are added dropwise with stirring. The reac-
tion mixture is stirred at room temperature for 18 hours and evaporated.
The residue is chromatographed on a silica gel column with dichloro-

methane/methanol. The product-containing fractions are combined and

PCT/EP2008/003473
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evaporated, and the residue is digested with tert-butyl methyl ether, fil-
tered off with suction and dried in vacuo: 3-(1-{3-[5-(1-methylpiperidin-4-
ylmethoxy)pyrimidin-2-yllbenzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzo-
nitrile as colourless crystals; m.p. 177°C; ESI 493:;

'H-NMR (de-DMSO): & [ppm] = 1.33 (m, 2H), 1.75 (m, 3H), 1.89 (m, 2H),
2.17 (s, 3H), 2.80 (m, 2H), 4.05(d, J = 6.1 Hz, 2H), 5.45 (s, 2H), 7.16
(d, J =10 Hz, 1H), 7.49 (m, 2H), 7.73 (t, J = 7.8 Hz, 1H), 7.93 (d, J =

7.8 Hz, 1H), 8.17 (d, J = 10 Hz, 1H), 8.24 (m, 2H), 8.38 (m, 2H), 8.64 (s,
2H).

The hemisulfate, citrate, tartrate, sulfate, succinate and hydrochloride
are obtained from "A257" by salt formation.

Example 41

The preparation of the compounds
2-[3-(5-bromopyridin-2-yl)benzyl]-6-(3,5-difluorophenyl)-2H-pyridazin-3-
one ("A258") and
6-(3,5-difluorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)pyridin-2-
yllbenzyl}-2H-pyridazin-3-one ("A259")

is carried out analogously to the foliowing scheme

PCT/EP2008/003473
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PdCL(PPh
F \N,N B/o Z N 2( 3)2
+ [
F

1 ——————
O\é K3P04 F ‘ X
Br DME N\N o
F "A258ll
by ; :
Ok \
— O F

PdCI(PPh,), K,PO, DME

HCl/dioxane \N’N

—_—

"A259"

41.1 A suspension of 695 mg (1.64 mmol) of 6-(3,5-difluoropheny!)-2-[3-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl}-2H-pyridazin-3-one
(preparation see Example 11), 427 mg (1.80 mmol) of 2,5-dibromopyridine
and 695 mg (3.28 mmol) of tripotassium phosphate trinydrate in 10 ml of
1,2-dimethoxyethane is heated to 80°C under nitrogen. 92 mg (0.13 mmol)
of bis(triphenyiphosphine)palladium(ll) chloride are then added, and the
reaction mixture is stirred at 80°C for 18 hours. The reaction mixture is
allowed to cool, and water is added. The resultant precipitate is filtered off
with suction, washed with water and dried: 2-[3-(5-bromopyridin-2-yl)-
benzyl]-6-(3,5-difluorophenyl)-2H-pyridazin-3-one as yellowish crystals;
ESI 453, 455.

41.2 A suspension of 333 mg (0.732 mmol) of 2-[3-(5-bromopyridin-2-
yl)benzyl]-6-(3,5-difluorophenyl)-2H-pyridazin-3-one, 304 mg (0.805 mmol)
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of tert-butyl 4-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrazol-1-yi]-
piperidine-1-carboxylate and 311 mg (1.46 mmol) of tripotassium phos-
phate trihydrate in 2 ml of 1,2-dimethoxyethane is heated to 80°C under
nitrogen. 43 mg (0.06 mmol) of bis(triphenylphosphine)palladium(Il) chlo-
ride are then added, and the reaction mixture is stirred at 80°C for 2 hours.
The reaction mixture is allowed to cool, and water is added. The resultant
precipitate is filtered off with suction and washed with water. The residue is
recrystallised from 2-propanol: tert-butyl 4-[4-(6-{3-[3-(3,5-difluorophenyl)-
6-ox0-6H-pyridazin-1-ylmethyllphenyl}pyridin-3-yl)pyrazol-1-yl]piperidine-1-
carboxylate as grey crystals; ESI 625.

41.3 5 mlof 4 N HCl in dioxane are added to 347 mg (0.556 mmol) of
tert-butyl 4-[4-(6-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methyl]phenyl}pyridin-3-yl)pyrazol-1-yllpiperidine-1-carboxylate. The
resultant precipitate is filtered off and dissolved in a mixture of 2 N
sodium hydroxide solution and dichloromethane. The organic phase is
separated off, dried over sodium sulfate and evaporated. The residue is
recrystallised from 2-propanol: 6-(3,5-difluorophenyl)-2-{3-[5-(1-piperi-
din-4-yl-1H-pyrazol-4-yl)pyridin-2-yl]lbenzyl}-2H-pyridazin-3-one as pale-
yellow crystals; ESI 525;

'H-NMR (ds-DMSO): & [ppm] = 1.82 (m, 2H), 2.00 (m, 2H), 2.07 (bs,
1H), 2.61 (m, 2H), 3.06 (m, 2H), 4.22 (m, 1H), 5.45 (s, 2H), 7.15(d, J =
9.5 Hz, 1H), 7.35 (m, 1H), 7.42 (d, J = 7.5 Hz, 1H), 7.48 (t, J = 7.8 Hz,
1H), 7.67 (m, 2H), 7.93 (d, J = 8 Hz, 1H), 8.02 (m, 2H), 8.06 (d, J = 8
Hz, 1H), 8.15 (d, J = 9.5 Hz, 1H), 8.19 (bs, 1H), 8.39 (s, 1H), 8.93 (bs,
1H).
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Example 42

The preparation of the compounds
3~(1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-oxo-1,6-di-
hydropyridazin-3-yl)benzamide ("A260") and of "A261"

is carried out analogously to the following scheme

A~ 0
NC \N,N I\Nj\
PN

n A261 "

X, N N
+ HZN N I\j\ o
/

I+
N O/\/\T_

Example 43

The preparation of the compounds
3-{1-[3-(5-bromopyrimidin-2-yl)benzyl}-6-oxo-1,6-dihydropyridazin-3-yl}-
benzonitrile ("A262"),
3-{1-[3-(5-hydroxypyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydropyridazin-3-yl}-
benzonitrile ("A263"),
3-(6-0x0-1-{3-[5-(piperidin-4-ylmethoxy)pyrimidin-2-yljbenzyi}-1,6-dihydro-
pyridazin-3-yl)benzonitrile ("A264"),

tert-butyl 4-(2-{3-[3-(3-cyanophenyl)-6-oxo-6H-pyridazin-1-ylmethyl}-
phenyl}pyrimidin-5-yloxymethyl)piperidine-1-carboxylate ("A265") and

PCT/EP2008/003473
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the alternative synthesis of "A257"

are carried out analogously to the following scheme

K2CO
Br MP \ 0

N-N

j[jé Um@h Q
3 /\f B'

KOAc DMF

sodium perborate
TH F L1} "
water \J\ A263

O, J( NCO/(Y VQV V\L "A265"

PPh,/DIAD /\O
THF " ©
HCl/dioxane 0 ]L
= 0
NC > N N HCOOH
N N
il

43.1  6.00 g (21 mmol) of 5-bromo-2-(3-chloromethylphenyl)pyrimidine
and 2.76 g (341 mmol) of potassium carbonate are added to a suspension
of 4.15 g (20 mmol) of 3-(6-ox0-1,6-dihydropyridazin-3-yl)benzonitrile in
40 mi of 1-methyl-2-pyrrolidone, and the mixture is stirred at 80°C for 18
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hours. The reaction mixture is added to 200 ml of water. The resultant pre-
cipitate is filtered off with suction, washed with water and dried in vacuo:
3-{1-[3-(5-bromopyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydropyridazin-3-yl}-
benzonitrile ("A262") as beige crystals, ES| 444, 446,

43.2  11.8 g (47 mmol) of bis(pinacolato)diboron and 11.9 g (122 mmol)
of potassium acetate are added to a solution of 18.0 g (41.0 mmol) of 3-{1-
[3-(5-bromopyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydropyridazin-3-yl}benzo-
nitrile in 85 ml of DMF, and the mixture is heated to 80°C under nitrogen.
After the mixture has been stirred at this temperature for 15 minutes,

273 mg (1.22 mmol) of palladium(ll) acetate are added, and the reaction
mixture is stirred at 80°C under nitrogen for 2 hours. The reaction mixture
is allowed to cool to room temperature, water and dichloromethane are
added, the mixture is filtered through kieselguhr, and the organic phase is
separated off. The organic phase is dried over sodium sulfate and evapo-
rated: 3-(6-oxo-1-{3-[5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrimi-
din-2-yllbenzyl}-1,6-dihydropyridazin-3-yl)benzonitrile as grey solid, which
is employed in the subsequent reaction without further purification.

43.3 4.93 g (49.4 mmol) of sodium perborate are added in portions with
ice cooling to a suspension of 5.33 g (10.9 mmol) of 3-(6-oxo-1-{3-[5-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-yl]benzyl}-1,6-
dihydropyridazin-3-yl)benzonitrile in 35 mil of THF and 35 ml of water, and
the mixture is stirred at room temperature for 2 hours. 300 ml of dichloro-
methane and 100 ml of saturated ammonium éhloride solution are added
to the reaction mixture. The organic phase is separated off, dried over
sodium sulfate and evaporated. The residue is recrystallised from metha-
nol; 3-{1-[3-(5-hydroxypyrimidin-2-yl)benzyl}-6-oxo-1,6-dihydropyridazin-3-
yl}benzonitrile ("A263") as brownish solid; m.p. 248°C; ESI| 382.
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43.4  15.6 g (68.8 mmol) of N-Boc-4-piperidinemethanol and 19.1 g
(72.1 mmol) of triphenylphosphine are added successively to a suspension
of 25 g (65.6 mmol) of 3-{1-[3-(5-hydroxypyrimidin-2-yl)benzyl]-6-oxo-1,6-
dihydropyridazin-3-yl}benzonitrile in 250 ml of THF. 14.9 ml (72.1 mmol) of
diisopropyl azodicarboxylate are then slowly added dropwise with ice
cooling. The resultant solution is stirred at room temperature for a further 2
hours. 750 ml of 2-propanol and 13.1 ml of a 0.5 M solution of potassium
hydroxide in ethanol are added to the reaction mixture. The resultant pre-
cipitate is filtered off with suction, washed with diethyl ether and dried in
vacuo: tert-butyl 4-(2-{3-[3-(3-cyanophenyl)-6-oxo-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidin-5-yloxymethyl)piperidine-1-carboxylate ("A265") as
colourless crystals; m.p. 178°C; ESI| 579.

43.5 A solution of 1.22 g (2.10 mmol) of tert-butyt 4-(2-{3-[3~(3-cyano-
phenyl)-6-oxo-6H-pyridazin-1-yimethyl]phenyl}pyrimidin-5-yloxymethyl)-
piperidine-1-carboxylate in 12 ml of a 4 N solution of hydrogen chloride in
dioxane is stirred at room temperature for 16 h, during which an insoluble
precipitate forms. The supernatant solution is decanted off. Dichloro-
methane and a saturated sodium hydrogencarbonate solution are added to
the residue. The organic phase is separated off, dried over sodium sulfate
and evaporated in vacuo. The residue is chromatographed on a silica gel
column with dichloromethane/methanol: 3-(6-oxo-1-{3-[5-(piperidin-4-yl-
methoxy)pyrimidin-2-yljbenzyl}-1,6-dihydropyridazin-3-yl)benzonitrile
("A264") as colourless crystals; ESI 479.

43.6 6.60 ml of 35% aqueous formaldehyde solution are added to a
solution of 16.0 g (28.0 mmol) of tert-butyl 4-(2-{3-[3-(3-cyanophenyl)-6-
ox0-6H-pyridazin-1-ylmethyl]phenyl}pyrimidin-5-yloxymethyi)piperidine-
1-carboxylate in 80 mi of formic acid, and the mixture is stirred at a tem-
perature of 110°C for 2 hours. 300 ml of water are added to the reaction
mixture, which is then concentrated in vacuo to a volume of 150 ml. The

mixture is extracted with 200 ml of dichloromethane. The organic phase
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is washed with sodium hydrogencarbonate solution, dried over sodium

sulfate and evaporated. The residue is recrystallised from 2-propanol:
3-(1-{3-[5-(1-methylpiperidin-4-ylmethoxy)pyrimidin-2-yl]benzyl}-6-oxo-

1,6-dihydropyridazin-3-yl)benzonitrile ("A257") as colourless crystals;

m.p. 177°C, ESI 493.

The following compounds are obtained analogously

Compound
No.

Name and/or structure

ESI

[M+H]"

"A266"

6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(piperidin-4-yloxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

444

"A26 7"

6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(piperidin-4-yI-
methoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

458

"A268"

3-(1-{3-[5-(3-methylaminopropoxy)pyrimidin-2-yl}-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile,
hydrochloride

y 0]
N
N = O/\/\TH

453

"A269"

3-[1-(3-{5-[2-(4-methyl-3-oxopiperazin-1-yl)ethoxy]-
pyrimidin-2-yl}benzyl)-6-oxo-1,6-dihydropyridazin-3-yl}-
benzonitrile

' AP 0
N
AN \N/N I N\ HJ\N/

522

"A270"

3-[1-(3-{5-[2-(4-methylpiperazin-1-yl)ethoxy]pyrimidin-
2-yl}benzyl)-6-oxo0-1,6-dihydropyridazin-3-yl}-

benzonitrile

508
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"A271" | 3-(1 ~{3-[5-(2-methoxyethoxy)pyrimidin-2-yllbenzyl}-6-
oxo-1,6-dihydropyridazin-3-yl)benzonitrile 440
"A272" | 3-(1-{3-[5-(3-methoxypropoxy)pyrimidin-2-yllbenzyl}-6-
| oxo-1,6-dihydropyridazin-3-yl)benzonitrile 454
"A273" 6-(3-fluorophenyl)-2-{3-[5-(1-methylpiperidin-4-yl-
methoxy)pyrimidin-2-ylJbenzyl}-2H-pyridazin-3-one 486
"A274" 2-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]-
benzyl}-6-(1-propyl-1H-pyrazol-4-yi)-2H-pyridazin-3- 486
one

"H-NMR (de-DMSO): 3 [ppm] = 0.83 (t, J = 7.4 Hz, 3H), 1.69 (m, 2H), 1.80
sextet, J = 7.2 Hz, 2H), 1.98 (m, 2H), 2.20 (s, 3H), 2.22 (m, 2H), 2.63 (m,
2H), 4.09 (, J = 6.8 Hz, 2H), 4.60 (m, 1H), 5.34 (s, 2H), 7.05 (d, J = 9.5 Hz,
1H), 7.43 (dt, J1 = 7.3 Hz, J, = 1.5 Hz, 1H), 7.47 (t, J = 7.5 Hz, 1H), 7.82 (d,
U =9.5Hz, 1H), 7.90 (s, 1H), 8.21 (dt, J1 = 7.5 Hz, J, = 1.5 Hz, 1H), 8.25 (s,
1H), 8.28 (bs, 1H), 8.64 (s, 2H)

"A275" 6-(3-chlorophenyl)-2-{3-[5-(1-methylpiperidin-4-yl-
503
methoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
"A276" F
— X N/
N /@Tl 3 \):\)
N No N%j(
NS
N
"A276a"
N/E/ O\G

AES
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Example 44

441 Preparation of 5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-
yllbenzyl}-6-oxo-1,6-dihydropyridazin-3-yl)thiophene-2-carboxylic acid
("A277")

2 g (3.85 mmol) of methyl 5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-
yllbenzyl}-6-oxo-1,6-dihydropyridazin-3-yl)thiophene-2-carboxylate
("A225") are dissolved in 50 ml of THF and 5 ml of water, and 283 mg

(11.6 mmol) of lithium hydroxide are added. The solution is stirred at room

temperature for 15 h. The reaction mixture is evaporated, and the residue
is dissolved in 200 ml of water and extracted with 200 ml of ethyl acetate
by shaking. The aqueous phase is washed with 2 x 200 ml of ethyl acetate.
The organic phase is discarded, and the aqueous phase is adjusted to pH
7-8 using 1 N HCI and extracted with 2 x 300 ml of ethyl acetate. The
organic phase is dried over sodium sulfate and evaporated to dryness;
yield: 1.2 g of "A277"; HPLC: Rt = 2.27 min; LC-MS: 504 (M+H).

44.2  Preparation of 5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)thiophene-2-carboxamide ("A278")

150 mg (0.30 mmol) of 5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl}-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)thiophene-2-carboxylic acid
("A277") are suspended in 2 ml of DMF, and 1 mi (5.9 mmol) of 10%
ammonia solution in THF, 67 pl (0.60 mmol) of N-methylmorpholine,

115 mg (0.60 mmol) of EDCI and 41 mg (0.30 mmol) of HOBt are added,
and the mixture is stirred at room temperature for 15 h. The reaction mix-
ture is evaporated and purified by means of preparative HPLC; yield:

10 mg of "A278" trifluoroacetate, white solid; HPLC: Rt = 2.15 min; LC-MS:
503 (M+H).

AP



/‘

10

16

20

25

30

35

WO 2009/006959

-173 -

44.3  Preparation of N-methyl-5-(1-{3-[5-(1-methylpiperidin-4-yloxy)-
pyrimidin-2-yl]benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)thiophene-2-
carboxamide ("A279")

150 mg (0.30 mmol) of 5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)thiophene-2-carboxylic acid
("A277") are suspended in 2 ml of DMF, and 205 mg (2.98 mmol) of
methylamine hydrochloride, 67 pl (0.60 mmol) of N-methylmorpholine,
115 mg (0.60 mmol) of EDCI, 41 mg (0.30 mmol) of HOBt and 1.01 mi
(5.96 mmol) of N-ethyldiisopropylamine are added, and the mixture is
stirred at room temperature for 15 h. A further 205 mg (2.98 mmol) of
methylamine hydrochloride, 67 pl (0.60 mmol) of N-methylmorpholine,
115 mg (0.60 mmol) of EDCI, 41 mg (0.30 mmol) of HOBt and 1.01 ml
(5.96 mmol) of N-ethyldiisopropylamine are added, and the mixture is
stirred at room temperature for 15 h. The reaction mixture is evaporated,
and the residue is purified by means of preparative HPLC; yield: 99 mg of
"A279" trifluoroacetate, white solid; HPLC: Rt = 2.22 min; LC-MS: 517
(M+H).

Example 45

Preparation of 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-
(5-ox0-4,5-dihydro-1,2,4-oxadiazol-3-yl)-2H-pyridazin-3-one ("A227")

PCT/EP2008/003473

A



10

15

20

25

30

35

WO 2009/006959 PCT/EP2008/003473
174 -

0L |

NS O AN i

N" Yo ij/ D
‘[ j N

% VA

500 mg (1.18 mmol) of 1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
benzyl}-N-hydroxy-6-oxo-1,6-dihydropyridazine-3-carboxamidine are dis-
solved in 15 ml of DMF, and 286 pl (3.54 mmol) of pyridine are added.
124 yl (1.30 mmol) of ethyl chloroformate are subsequently added with
stirring, and the solution is stirred at 80°C for 15 and subsequently at
100°C for 72 h. The reaction mixture is evaporated, and the residue is
purified by means of preparative HPLC; yield: 21.2 mg of "A227" trifluoro-
acetate; HPLC: Rt = 2.07 min; LC-MS: 450 (M+H).

Example 46

Preparation of 2-[3-(5-aminopyrazin-2-yl)benzyl]-6-(3,5-difluorophenyl)-2H-
pyridazin-3-one ("A280")
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"A280l|

5 ml of water and 5 ml of acetonitrile are added to 150 mg (0.35 mmol) of
6-(3,5-difluorophenyl)-2-[3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
benzyl]-2H-pyridazin-3-one, 63 mg (0.35 mmol) of 5-bromopyrazin-2-yl-
amine and 167 mg (1.99 mmol) of sodium hydrogencarbonate, and the
mixture is degassed a number of times. Under an argon atmosphere,

20 mg (0.017 mmol) of tetrakis(triphenylphosphine)palladium(0) are
added, and the mixture is subsequently heated at 80°C for 15 h with stir-
ring. A further 20 mg (0.017 mmol) of tetrakis(triphenylphosphine)palla-
dium(0) are subsequently added, and the mixture is stirred at 80°C for a
further 24 h. The hot suspension is filtered. The filtrate is concentrated to
half. After cooling to room temperature, the resultant precipitate is filtered
off with suction and washed with a little water. The residue is purified by
means of preparative HPLC; yield: 21 mg of "A280"; HPLC: Rt = 2.68 min
(method C); LC-MS: 392 (M+H).

The following compounds are obtained analogously

PCT/EP2008/003473

Compound Name and/or structure ESI

No. [M+H]"

"A281" 6-(3,5-difluorophenyl)-2-[3-(6-methylpyridazin-3-yl)-

391
benzyl]-2H-pyridazin-3-one
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"A282" 2-[3-(6-aminopyridazin-3-yl)benzyl]-6-(3,5-difluoro-

phenyl)-2H-pyridazin-3-one 392

Example 47

Preparation of methyl (E)-3-(2-{3-[6-0x0-3-(3,4,5-trifluoropheny!)-6H-pyri-
dazin-1-ylmethyl]phenyl}pyrimidin-5-yl)acrylate ("A283")

r
7\
?4_,, .
HO L2
F
z
Z
! |

O
" MBB" \

Xy, ~NH

O

47.1 100 mg (0.38 mmol) of [3-(5-bromopyrimidin-2-yl)phenyljmethanol
and 51 pl (0.56 mmol) of methyl acrylate are suspended in 2 ml of DMF,
and 20 mg (0.075 mmol) of triphenylphosphine, 222 mg (2.26 mmol) of
potassium acetate and 157 mg (0.57 mmol) of tetra-n-butylammonium
chloride are added. The reaction mixture is degassed and flushed with
argon, and 17 mg (0.075 mmol) of palladium(ll) acetate are added under

an argon atmosphere. The mixture is heated at 80°C for 2 h. After cooling,

water is added, during which a pale-grey precipitate forms. This is filtered
off with suction, washed with water and dried in vacuo. The product is
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reacted further without further purification; yield: 111 mg: HPLC: Rt = 2.42
min (method C); LC-MS: 271 (M+H).

47.2 90 mg (0.4 mmol) of 6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
and 111 mg (0.41 mmol) of methyl (E)-3-[2-(3-hydroxymethylphenyl)-
pyrimidin-5-yllacrylate are suspended in 3 ml of THF with 200 mg

(0.6 mmol) of polymer-bound triphenylphosphine (about 3 mmol of tri-
phenylphosphine per g), and the mixture is shaken at room temperature
for 30 min. The mixture is cooled to 0°C, and 95 pl (0.6 mmol) of diethyl
azodicarboxylate are added. The reaction mixture is shaken at room tem-
perature for 24 h. The reaction mixture is purified by means of preparative
HPLC; yield: 7 mg of "A283"; HPLC: Rt = 3.41 min (method C);

LC-MS: 479 (M+H).

Example 48

Preparation of 2-{3-[5-((E)-3-aminopropenyl)pyrimidin-2-yllbenzyl}-6-(3,4,5-
trifluorophenyl)-2H-pyridazin-3-one ("A284")
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HO —

z
F. \N,NH

P ~ NH " A284"

48.1 812 mg (3.06 mmol) of [3-(5-bromopyrimidin-2-yl)phenyllmethanol
and 722 mg (4.59 mmol) of tert-butyl N-allylcarbamate are suspended in
16 ml of DMF, and 160 mg (0.61 mmol) of triphenylphosphine, 1.8 g

(4.6 mmol) of potassium acetate and 1.28 g (4.59 mmol) of tetra-n-butyi-
ammonium chloride are added. The reaction mixture is degassed and
flushed with argon, and 137 mg (0.0.61 mmol) of palladium(ll) acetate are
added under an argon atmosphere. The mixture is heated at 80°C for 2 h.
After cooling, the mixture is filtered through kieselguhr with suction, and
the filtrate is added to water and extracted with 2 x 100 ml of ethyl acetate,
dried over sodium sulfate and evaporated. The product was reacted further
without further purification; yield: 380 mg; HPLC: Rt = 2.66 min (method
C); LC-MS: 342 (M+H).

48.2 66 mg (0.29 mmol) of 6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
and 142 mg (0.29 mmol) of tert-butyl {(E)-3-[2-(3-hydroxymethylphenyl)-
pyrimidin-5-yl]allyl}carbamate are suspended in 3 ml of THF with 145 mg
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(0.44 mmol) of polymer-bound triphenylphosphine (about 3 mmol of
triphenylphosphine per g), and the mixture is shaken at room temperature
for 30 min. The mixture is cooled to 0°C, and 69 pl (0.44 mmol) of diethyl
azodicarboxylate are added. The reaction mixture is shaken at room tem-
perature for 24 h. The reaction mixture is purified by means of preparative
HPLC: yield: 28 mg; HPLC: Rt = 3.50 min (method C); LC-MS: 550 (M+H).

48.3 28 mg (0.051 mmol) of tert-butyl [(Z)-3-(2-{3-[6-0x0-3-(3,4,5-tri-
fluorophenyl)-6H-pyridazin-1-ylmethyl]phenyl}pyrimidin-5-yl)allyljcarbamate
are dissolved in 4 ml of dichloromethane, and 79 ul (1.02 mmol) of tri-
fluoroacetic acid are added. The reaction mixture is stirred at room tempe-
rature for 15 h and evaporated. The residue is purified by means of
preparative HPLC; yield: 11 mg of "A284" trifluoroacetate; HPLC: Rt = 2.64
min (method C); LC-MS: 450 (M+H).

Example 49

Preparation of 2-{3-[5-(3-aminopropyl)pyrimidin-2-yl]benzyl}-6-(3,4,5-
trifluorophenyl)-2H-pyridazin-3-one ("A285")

fis i
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49.1 280 mg (0.82 mmol) of tert-butyl {(E)-3-[2-(3-hydroxymethyl-
phenyl)pyrimidin-5-yljallyl}carbamate are dissolved in 10 ml of THF and
shaken with 300 mg of platinum on activated carbon (5%, contains 56%
of water) under a hydrogen atmosphere at room temperature for 17 h.
The catalyst is filtered off with suction, and the filtrate is evaporated to
dryness; yield: 289 mg; HPLC: Rt = 2.60 min (method C) LC-MS: 344
(M+H).

49.2 195 mg (0.86 mmol) of 6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
and 369 mg (0.86 mmol) of tert-butyl {3-[2-(3-hydroxymethylphenyl)pyrimi-
din-5-yl]propyl}carbamate are suspended in 10 mi of THF with 430 mg
(1.29 mmol) of polymer-bound triphenylphosphine (about 3 mmol of tri-
phenylphosphine per g) and shaken at room temperature for 30 min. The
mixture is cooled to 0°C, and 297 mg (0.1.29 mmol) of di-tert-butyl azo-

AN



10

15

20

25

30

35

WO 2009/006959

-181 -

dicarboxylate are added. The reaction mixture is shaken at room tem-
perature for 24 h. A further 430 mg (1.29 mmol) of polymer-bound
triphenylphosphine (about 3 mmol of triphenylphosphine per g) and

297 mg (1.29 mmol) of di-tert-butyl azodicarboxylate are added, and the
reaction mixture is shaken at room temperature for 24 h. The reaction
mixture is filtered, the residue is evaporated and the residue is purified by
means of preparative HPLC; yield: 333 mg; HPLC: Rt = 3.45 min; LC-MS:
552 (M+H).

49.3 70 mg (0.127 mmol) of tert-butyl [3-(2-{3-[6-0x0-3-(3,4,5-trifluoro-
phenyl)-6H-pyridazin-1-ylmethyl]phenyl}pyrimidin-5-yl)propyl]carbamate
are dissolved in 3 ml of dichloromethane, and 195 ul (2.54 mmol) of
trifluoroacetic acid are added. The reaction mixture is stirred at room tem-
perature for 15 h and evaporated. The residue is digested with diethyl
ether and dried in vacuo; yield: 74 mg of "A285"; HPLC: Rt = 2.63 min
(method C); LC-MS: 452 (M+H).

Example 50

Preparation of 2-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yl]benzyl}-6-
(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one ("A286")

50.1  Preparation of methyl 3-(5-aminopyrimidin-2-yl)benzoate

PCT/EP2008/003473
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65.4 g (274 mmol) of methyl 3-carbamimidoylbenzoate is suspended in
800 ml of methanol, and 134 g (274 mmol) of ({2-dimethylamino-1-[di-
methylimmoniomethyl]vinylamino}methylene)dimethylammonium dihexa-
fluorophosphate are added. 102 ml (548 mmol) of 30% sodium methoxide
solution in methanol is added dropwise to this suspension. A solution
forms. This is stirred at an internal temperature of 60°C for 1 hour. After
cooling to room temperature, a further 20 mi of 30% sodium methoxide
solution in methanol are added dropwise, and the mixture is stirred at 60°C
for 1 hour. After cooling to room temperature, the resultant precipitate is
filtered off with suction, and the residue is suspended in 1 | of water and
stirred at room temperature for 30 min. The precipitate is filtered off with
suction and dried at 80°C in a vacuum drying cabinet; yield: 68.5 g; HPLC:
Rt = 2.03 min (method C); LC-MS: 285 (M+H).

10.2 g (35.9 mmol) of methyl 3-[5-(dimethylaminomethyleneamino)pyrimi-
din-2-yllbenzoate are suspended in 1 | of methanol. 5.3 mi (107.3 mmol) of
fuming sulfuric acid are added dropwise with gentle cooling (about 5-10°C)
(note, highly exothermic reaction). When the addition is complete, the
mixture is stirred firstly at RT for 30 min and subsequently at an oil-bath
temperature of 88°. The reaction is monitored by means of HPLC. After

20 h, the clear, dark-yellow solution is evaporated to dryness. The residue

is dissolved in 600 ml of ethyl acetate and washed with 2 x 150 mlof 1 N
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NaOH and 2 x 1 N HCI, dried over sodium sulfate and evaporated:; yield:
3g; HPLC: Rt = 2.17 min (method C); LC-MS: 300 (M +H).

50.2  Preparation of {3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yl]-
phenyl}methanol

W~ — ‘L*CFJ\Q
PO

2.5 g (10.9 mmol) of methyl 3-(5-aminopyrimidin-2-yl)benzoate are dis-
solved in 10 ml of NMP, and 2.59 g (18.5 mmol) of potassium carbonate
and 3.6 g (18.5 mmol) of bis(2-chloroethyl)ethylamine hydrochloride are
added. The suspension is stirred at 120°C for 15 h under an argon atmos-
phere. The mixture is subsequently stirred at 140°C for a further 12 h. After
cooling to room temperature, the reaction mixture is stirred into 150 ml of
water. The resultant precipitate is filtered off through kieselguhr with suc-
tion and discarded. The filtrate is adjusted to pH=14 using 32% NaOH.
The slightly cloudy solution is extracted with 2 x 200 ml of ethyl acetate.
The combined organic phases are washed with saturated sodium chioride
solution, dried over sodium sulfate and evaporated to dryness and dried in
vacuo. The product is reacted further without further purification; yield:
860 mg; HPLC: Rt = 2.11 min (method C); LC-MS: 313 (M+H).

860 mg (2.75 mmol) of methyl 3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yl]-
benzoate are dissolved in 16 ml of THF, and 13.8 ml (13.8 mmol) of 1 M
diisobutylaluminium hydride in THF are added dropwise at room tempera-

ture, and the reaction mixture is stirred at room temperature for 1 h. A fur-
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ther 13.8 ml (13.8 mmol) of 1 M diisobutylaluminium hydride in THF are
added dropwise, and the reaction mixture is stirred at room temperature
for 1 h. 3 ml of saturated sodium sulfate solution are added to the reaction
mixture with ice cooling. Dichloromethane is added to the gelatinous mix-
ture, which is then stirred for 30 min and filtered. The filtrate is dried over
sodium sulfate and evaporated.

Yield: 300 mg, yellow solid. The product is reacted further without further
purification; HPLC: 1.68 min (method C); LC-MS: 285 (M+H).

H

"fl\l(l

AP o (\N/

50.3 S Q NN Néj/ux)
TR T

71 mg (0.40 mmol) of 6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one and
163 mg (0.40 mmol) of {3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yl]phenyl}-
methanol are suspended in 3 ml of THF and 1 ml of DMF with 200 mg
(0.60 mmol) of polymer-bound triphenylphosphine (about 3 mmol of tri-
phenylphosphine per g) and shaken at room temperature for 30 min.

139 mg (0.60 mmol) of di-tert-butyl azodicarboxylate are added. The reac-
tion mixture is shaken at room temperature for 1 h. A further 200 mg

(0.6 mmol) of polymer-bound triphenylphosphine (about 3 mmol of tri-
phenylphosphine per g) and 139 mg (0.60 mmol) of di-tert-butyl azo-
dicarboxylate are added, and the reaction mixture'is shaken at room tem-
perature for 2 h. The reaction mixture is filtered, the residue is evaporated,
and the residue is purified by means of preparative HPLC; yield: 18 mg of
"A286"; HPLC: Rt = 2.08 min (method C); LC-MS: 443 (M+H).
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Example 51

Preparation of 3-(1-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yllbenzyl}-
6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile ("A287")

— oMy

" A28T" @N\

149 mg (0.76 mmol) of 3-(6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile and
256 mg (0.76 mmol) of {3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-ylJphenyl}-
methanol are suspended in 5 ml of DMF with 378 mg (1.13 mmol) of poly-
mer-bound triphenylphosphine (about 3 mmol of triphenylphosphine per g)
and shaken at room temperature for 30 min. 266 mg (1.134 mmol) of di-
tert-butyl azodicarboxylate are added. The reaction mixture is shaken at
room temperature for 2 h. A further 378 mg (1.13 mmol) of polymer-bound
triphenylphosphine (about 3 mmol of triphenylphosphine per g) and

266 mg (1.134 mmol) of di-tert-butyl azodicarboxylate are added, and the
reaction mixture is shaken at room temperature for 2 h. The reaction mix-
ture is filtered, the filtrate is evaporated, and the residue is purified by
means of column chromatography on silica gel; yield: 59 mg of "A287";
HPLC: Rt = 2.38 min (method C); LC-MS: 464 (M+H).

Example 52

Preparation of 3-{6-ox0-1-[3-(5-piperazin-1-ylpyrimidin-2-yl)benzyl]-1,6-
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dihydropyridazin-3-yl}benzonitrile ("A288")

52.1  Preparation of tert-butyl 4-[24(3-hydroxymethylphenyl)pyrimidin-
S-yl]piperazine-1-carboxylate

3.2 g (13.95 mmol) of methyl 3-(5-aminopyrimidin-2-yl)benzoate are dis-
solved in 80 ml of NMP, and 4.73 g (25.96 mmol) of bis(2-chloroethyl)am-
monium chloride and 3.13 g (23.73 mmol) of potassium carbonate are
added. The suspension is stirred at 130°C for 7 days under an argon
atmosphere. The reaction mixture is filtered, and the filtrate is stirred into
1 | of diethyl ether. An oily residue deposits in the process. The organic
phase is separated off and discarded. 500 ml of ethyl acetate and 200 mli
of saturated sodium hydrogencarbonate solution are added to the residue,
the organic phase is separated off, and the aqueous phase is extracted |
again with 500 ml of ethyl acetate. The organic phases are combined,
dried over sodium sulfate and evaporated. The residue is reacted further
without further work-up; yield: 2.4 g; HPLC: Rt = 2.07 min (method C);
LC-MS: 299 (M+H).

2.4 g (5.4 mmol) of methyl 3~(5-piperazin-1-ylpyrimidin-2-yl)benzoate is
dissolved in 15 ml of DMF, 2.98 g (21.6 mmol) of potassium carbonate and
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1.5 ml (7.0 mmol) of di-tert-butyl dicarbonate are added, and the mixture is
stirred at room temperature for 30 min. The reaction mixture is filtered, and
the filtrate is evaporated. The residue is taken up in 200 ml of ethyl acetate
and 50 mi of saturated sodium hydrogencarbonate solution. The organic
phase is separated off and washed with 50 ml of 1 N HCI, dried over
sodium sulfate and evaporated. The product is reacted further without fur-
ther purification; yield: 1.1 g; HPLC: 3.18 min (method C); LC-MS: 399
(M+H). '

862 mg (2.16 mmol) of tert-butyl 4-[2-(3-methoxycarbonylphenyl)pyrimidin-
5-yllpiperazine-1-carboxylate are dissolved in 15 ml of THF, and 10.8 ml
(10.8 mmol) of 1 M diisobutylaluminium hydride in THF are added at room
temperature. The reaction mixture is stirred at room temperature for 1 h.

3 ml of sat. sodium sulfate solution are added to the reaction mixture with
ice cooling. 30 ml of dichloromethane and 5 ml of methanol are added to
the gelatinous mixture, which is then stirred for 10 min and filtered through
kieselguhr with suction. The filtrate is dried over sodium sulfate and evapo-
rated. The residue is dissolved in dichloromethane and filtered, and the fil-
trate is evaporated. The product is reacted further without further purifica-
tion; yield: 677 mg; HPLC: 2.66 min (method C); LC-MS: 371 (M+H).
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94 mg (0.48 mmol) of 3-(6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile and
177 mg (0.48 mmol) of tert-butyl 4-[2-(3-hydroxymethylphenyl)pyrimidin-5-
yllpiperazine-1-carboxylate are suspended in 4 ml of THF and 1 ml of DMF
with 240 mg (0.72 mmol) of polymer-bound triphenylphosphine (about

3 mmol of triphenylphosphine per g) and shaken at room temperature for
30 min. 168 mg (0.72 mmol) of di-tert-butyl azodicarboxylate are added.
The reaction mixture is filtered, the filtrate is evaporated, and the residue is
purified by means of column chromatography on silica gel; yield: 143 mg;
HPLC: Rt = 3.24 min (method C); LC-MS: 550 (M+H).

143 mg (0.26 mmol of tert-butyl 4-(2-{3-[3-(3-cyanophenyl)-6-oxo-6H-pyri-
dazin-1-ylmethyl]phenyl}pyrimidin-5-yl)piperazine-1-carbamate are dis-
solved in 6 ml of acetonitrile, and 6 mi of 4 M HCl in dioxane are added.
The reaction mixture is stirred at room temperature for 1 h and evaporated.
The residue is taken up in water and ethyl acetate, and the water phase is
adjusted to pH 12 using NaOH and extracted with ethyl acetate and
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dichloromethane. The organic phases are combined, dried over sodium
sulfate and purified by means of column chromatography.

Yield: 117 mg of "A288" HPLC: Rt = 2.36 min (method C); LC-MS: 450
(M+H).

Preparation of a precursor for the preparation of "A289" and "A290"

1 _'/©\/OH
N I o<

N
P oM 0 A o™

|

1. Preparation of [3-(5-methyl-1,2,4-oxadiazol-3-yl)phenyllmethanol

3.46 g of methyl 3-(5-methyl-1,2,4-oxadiazol-3-yl)benzoate (15.86 mmol)
are dissolved in 50 ml of abs. THF in a 250 ml three-necked flask, and
0.691 g of LiBH4 (31.71 mmol) is subsequently introduced in portions with
stirring at 0°C under a nitrogen atmosphere, and the mixture is stirred
without cooling for a further 20 h. For work-up, the reaction mixture is
adjusted to pH 7 by slow dropwise addition of 1 N HCI with stirring, diluted
with 100 ml of water and extracted 3x with 50 ml of dichloromethane. The
combined organic phases are washed 1x 100 ml of water, dried over
sodium sulfate and evaporated to dryness in a rotary evaporator. The puri-
fication is carried out by chromatography (50 g of silica gel / DCM + 0-1%

Agd
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of MeOH). The product is crystallised from diethyl ether/petroleum ether:
m.p. 57-58°C.

2. Preparation of 3-hydroxymethylbenzamidinium acetate

40 g of Raney nickel (water-wet) are added to 124.84 g of [3-(5-methyl-
1,2,4-oxadiazol-3-yl)phenyllmethanol (569.39 mmol) in a mixture of

1300 ml of methanol, 100 m! of glacial acetic acid and 100 ml of water,
and the mixture is hydrogenated at room temperature and atmospheric
pressure until 14.7 | of hydrogen have been taken up (45 h). For work-up,
the catalyst is filtered off, and the solution which remains is evaporated to
dryness, and the residue is boiled up in methyl tert-butyl ether and filtered
off. The crystals are dried overnight in vacuo.

3. Preparation of N'-[2-(3-hydroxymethylphenyl)pyrimidin-5-yI}-N,N-
dimethylformamidine

716 mg of 3-hydroxymethylbenzamidinium acetate (3.41 mmol) and 1.66 g
of ({2-dimethylamino-1-[dimethylimmoniomethyl]vinylamino}methylene)-
dimethylammonium dihexafluorophosphate (amino-reduction precursor)
(3.41 mmol) were suspended in 15 ml of abs. methanol in an No-flushed
100 ml three-necked flask with CaCl, protection, and a freshly prepared
solution of 0.235 g of Na in 5 ml of abs. methano! is added dropwise with
stirring. The reaction mixture is stirred at 60°C for 30 min, during which a |
clear solution forms. For work-up, the reaction batch is diluted with 50 ml
of dichloromethane, washed 2x with 20 ml of water, evaporated to dryness
and purified by chromatography (silica gel DCM + 0-5% of MeOH); m.p.
105-6°C.
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Example 53

Preparation of 6-(4-methanesulfonylphenyl)-2-[3-(5-piperazin-1-yl-
pyrimidin-2-yl)benzyl]-2H-pyridazin-3-one ("A289")

© o L
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53.1  1.95 g (7.8 mmol) of 6-(4-methanesulfonylphenyl)-2H-pyridazin-3-

one and 2 g (7.8 mmol) of N-[2-(3-hydroxymethylphenyl)pyrimidin-5-yl]-
N,N-dimethylformamidine are suspended in 50 mi of THF and 15 ml of
DMF with 3.9 g (11.7 mmol) of polymer-bound triphenylphosphine (about
3 mmol of triphenylphosphine per g) and shaken at room temperature for
30 min. 2.75 g (11.7 mmol) of di-tert-butyl azodicarboxylate are added.
The reaction mixture is shaken at room temperature for 15 h. A further
2.6 g (7.8 mmoil) of polymer-bound triphenylphosphine (about 3 mmol of
triphenylphosphine per g) and 1.80 g (7.8 mmol) of di-tert-butyl azodicar-
boxylate are added. The reaction mixture is shaken at room temperature
for 15 h. The reaction mixture is filtered, and the filtrate is evaporated. 1 N
HCI (100 ml) is added to the oily residue, which is then extracted with ethyl
acetate (100 mi). The acidic water phase is washed again with ethyl ace-
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tate and then adjusted to pH7 using solid sodium hydrogencarbonate. The
mixture is extracted 2 x with ethyl acetate. The organic phase is evapo-
rated, and the residue is dried in vacuo; yield: 1 g; HPLC: Rt = 2.19 min
(method C); LC-MS: 489 (M+H).

53.2 1.7 g (3.48 mmol) of N'-(2-{3-[3-(4-methanesulfonylphenyl)-6-oxo-
6H-pyridazin-1-ylmethyl]phenyl}pyrimidin-5-yi)-N,N-dimethylformamidine
are dissolved in 30 ml of dioxane and 30 ml of water, and 1.68 g

(12.2 mmol) of potassium carbonate are added. The reaction mixture is
refluxed for 15 h. After cooling to room temperature, the reaction mixture is
concentrated to about 30 ml, and the resultant precipitate is filtered off with
suction, washed with water and dried in vacuo.

Yield: 1.5 g HPLC: 2.30 min (method C); LC-MS: 434 (M+H).

53.3 1.4 g (3.23 mmol) of 2-[3-(5-aminopyrimidin-2-yl)benzyl]-6-(4-
methanesulfonylphenyl)-2H-pyridazin-3-one are dissolved in 30 ml of
NMP, and 1.59 g (8.72 mmol) of bis(2-chloroethyl)ethylamine hydro-
chloride and 1.22 g (8.72 mmol) of potassium carbonate are added. The
suspension is stirred at 130°C for 5 days under an argon atmosphere. The
reaction mixture is filtered, and the filtrate is stirred into 200 ml of diethyl
ether. An oily residue deposits in the process. The residue is purified by
means of column chromatography on silica gel. The resultant product is
purified by means of preparative HPLC; yield: 41 mg of "A289" trifluoro-
acetate; HPLC: Rt = 2.19 min (method C); LC-MS: 503 (M+H).

Example 54

Preparation of 4-{1-[3-(5-aminopyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydro-
pyridazin-3-yl}benzonitrile ("A290")
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94.1 1.5 g (7.8 mmol) of 6-(4-cyanophenyl)-2H-pyridazin-3-one and 2 g
(7.8 mmol) of N'-[2-(3-hydroxymethylphenyl)pyrimidin-5-yl]-N,N-dimethyl-
formamidine are suspended in 50 ml of THF and 15 ml of DMF with 3.9 g
(11.7 mmol) of polymer-bound triphenylphosphine (about 3 mmol of tri-
phenylphosphine per g) and shaken at room temperature for 30 min.

2.75 g (11.7 mmol) of di-tert-butyl azodicarboxylate are added. The reac-
tion mixture is shaken at room temperature for 15 h. A further 2.6 g

(7.8 mmol) of polymer-bound triphenylphosphine (about 3 mmol of tri-
phenylphosphine per g) and 1.80 g (7.8 mmol) of di-tert-butyl azodicar-
boxylate are added. The reaction mixture is shaken at room temperature
for 15 h. The reaction mixture is filtered, and the filtrate is evaporated. 1 N
HCI (100 ml) is added to the oily residue, which is then extracted with ethyl
acetate (100 mi). The acidic water phase is washed again with ethyl ace-
tate and then adjusted to pH7 using solid sodium hydrogencarbonate. The
mixture is extracted 2 x with ethyl acetate. The organic phase is evapo-
rated, and the residue is dried in vacuo; yield: 1.2 g; HPLC: Rt = 1.59 min
(method C); LC-MS: 436 (M+H).
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54.2 1.2 g (3.48 mmol) of N'-(2-{3-[3-(4-cyanophenyl)-6-0xo-6H-pyri-
dazin-1-ylmethyl]phenyl}pyrimidin-5-y1)-N,N-dimethylformamidine are dis-
solved in 50 ml of dioxane and 50 ml of water, and 1.2 g (8.7 mmol) of
potassium carbonate are added. The reaction mixture is refluxed for 15 h.
After cooling to room temperature, the reaction mixture is concentrated to
about 30 ml, and the resultant precipitate is filtered off with suction,
washed with water and dried in vacuo. The residue is purified by means of
column chromatography on silica gel; yield: 145 mg of "A290"; HPLC: 2.49
min (method C); LC-MS: 381 (M+H).

The compound 3-{1-[3-(5-aminopyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydro-
pyridazin-3-yl}benzonitrile ("A291"); ESI 381, is obtained analogously.

Example 55

Preparation of
6-(1-methyl-1H-pyrazol-4-yl)-2-[3~(5-piperazin-1-ylpyrimidin-2-yl)benzyl]-
2H-pyridazin-3-one ("A292") and
2-[3-(5-aminopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyri-
dazin-3-one ("A293")

55.1  Preparation of N,N-dimethyl-N"-(2-{3-[3-(1-methyl-1H-pyrazol-4-yl)-
6-ox0-6H-pyridazin-1-ylmethyllphenyl}pyrimidin-5-yl)formamidine
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3.33 g (24.1 mmol) of potassium carbonate are added to a solution of
1.7 g (4.8 mmol) of 6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one and
1.22 g (4.8 mmol) of 3-(3-bromomethylphenyl)-5-methyl-1,2,4-oxadiazole
(prepared by the method of W. W. K. R. Mederski et al, Tetrahedron 55,
1999, 12757-12770) in 50 ml of DMF, and the resultant suspension is
stirred at room temperature for 5 days. Water is added to the reaction
mixture, which is then extracted with ethyl acetate. The organic phase is
washed with water, dried over sodium sulfate and evaporated. Isopropanol
is added to the residue, and the mixture is stirred for 15 min and filtered,
and the residue is rinsed with isopropanol and diethyl ether and dried in
vacuo.

Yield: 740 mg; HPLC: Rt = 2.42 min (method C); LC-MS: 349 (M+H).

2 ml of acetic acid, 2 ml of water and 6 g of Raney nickel are added to a
solution of 6.77 g (19.4 mmol) of 6-(1-methyl-1H-pyrazol-4-yl)-2-[3-(5-
methyl-1,2,4-oxadiazol-3-yl)benzyl]-2H-pyridazin-3-one in 300 ml of metha-
nol, and the mixture is hydrogenated at room temperature and under a

hydrogen atmosphere for 2 days. The reaction mixture is filtered, and the
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filtrate is evaporated and dried in vacuo. The product was reacted further

without further purification; yield: 6 g; HPLC: 1.74 min (method C); LC-MS:
309 (M+H).

A suspension of 7.5 g (20.4 mmol) of 3-[6-0x0-3-(1-methyl-1H-pyrazol-4-
yl)-6H-pyridazin-1-ylmethyllbenzamidinium acetate and 9.94 g (20.4 mmol)
of ({2-dimethylamino-1-[dimethylimmoniomethyl]vinylamino}methylene )di-
methylammonium dihexafluorophosphate are dissolved in 70 ml of metha-
nol, and 7.6 ml (40.7 mmol) of 30% sodium methoxide solution in metha-
nol are added dropwise. The reaction mixture is slowly warmed to 60°C
and stirred at this temperature for 60 minutes. After the mixture has been
cooled to room temperature, a further 5.6 mi (30.0 mmol) of 30% sodium
methoxide solution in methanol are added dropwise, and the mixture is
stirred at 60°C for 2 h. After cooling, the solvent is removed by distillation,
and water is added to the residue. The aqueous phase is decanted off,
ethyl acetate is added to the residue, and the mixture is stirred at room
temperature for 15 min. The precipitate is filtered off with suction, washed
with ethyl acetate and dried in vacuo; yield: 6.8 g of beige solid; HPLC:
2.05 min (method C); LC-MS: 415 (M+H).
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55.2

l "A293ll

NGO
_,\: \N’N\/Qﬁl/\"j\

N

../ T

A \N’N\/Q\(N\
(2~
"A292" LT

130 ml of dioxane and 5 g (11.4 mmol) of N,N-dimethyl-N-(2-{3-[3-(1-
methyl-1H-pyrazol-4-yl)-6-oxo-6H-pyridazin-1-ylmethyl]phenyl}pyrimidin-5-
yl)formamidine are added to a solution of 5.5 g (40 mmol) of potassium
carbonate in 130 ml of water. The reaction mixture is heated at the boil for
15 h and subsequently cooled to room temperature. The dioxane is
removed by distillation, and the resultant precipitate is filtered off with suc-
tion, washed with water and dried in vacuo; yield: 3.6 g of "A293"; HPLC:
2.11 min (method C); LC-MS: 360 (M+H).

1.4 g (7.5 mmol) of bis(2-chloroethyl)methylammonium chloride are added
to a solution, kept under nitrogen, of 1 g (2.78 mmol) of 2-[3-(5-amino-
pyrimidin-2-yl)benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
("A293") in 25 ml of 1-methylpyrrolidone, and the reaction mixture is
heated at 130°C for 5 days. The reaction mixture is cooled and filtered,

~ and the filtrate is added to 200 mi of diethyl ether. An oily residue deposits,

to which 100 ml of saturated sodium hydrogencarbonate solution are

Add
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added, and the mixture is extracted with 3 x 150 ml of dichloromethane.
The organic phases are dried over sodium sulfate and evaporated. 300 mg
of this residue are dissolved in 5 ml of DMF, and 387 mg of potassium
carbonate and 195 ul (0.91 mmol) of di-tert-butyl dicarbonate are added,
and the mixture is stirred at room temperature for 1 h. The reaction mixture
is filtered, and the filtrate is evaporated. The residue is suspended in di-
chloromethane and washed with saturated sodium hydrogencarbonate.
The organic phase is dried over sodium sulfate and subsequently evapor-
ated. The residue is purified by means of column chromatography on silica
gel; yield: 36 mg; HPLC: 2.89 min (method C); LC-MS: 529 (M+H).

90 mg (0.17 mmol) of tert-butyl 4-(2-{3-[3-(1-methyl-1H-pyrazol-4-yl)-6-0xo-
6H-pyridazin-1-ylmethyl]phenyl}pyrimidin-5-yl)piperazine-1-carboxylate are
dissolved in 10 ml of dioxane, and 1 ml of 4 N HCl in dioxane is added.
The reaction mixture is stirred at room temperature for 15 h and subse-
quently evaporated to dryness; yield: 80 mg of "A292" hydrochloride;
HPLC: 2.05 min (method C); LC-MS: 429 (M+H).

Example 56

Alternative preparation of 3-{1-[3-(5-hydroxypyrimidin-2-yl)benzyl]-6-oxo-
1,6-dihydropyridazin-3-yl}benzonitrile ("A263")

A4
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"A263" il ' 0
1 N
N

1. Preparation of 3-{1-[3-(5-bromopyrimidin-2-yl)benzyl]-6-oxo-1,6-di-
hydropyridazin-3-yl}benzonitrile

61.13 g of 3-cyanophenylpyridazinone (0.31 mol) and 87.9 g of 5-bromo-2-
(3-chIordmethylphenyl)pyrimidine (0.31 mol) are dissolved in 610 m| of
DMF under an inert-gas atmosphere in a 1000 mi one-necked flask, and
111.11 g of caesium carbonate (0.34 mol) are subsequently added. The
reaction mixture is stirred at 40°C for 72 h. For work-up, the mixture is
diluted with 600 ml of water with stirring, and the resultant precipitate is
washed with copious water and a little methanol and chromatographed
over 1 kg of silica gel. The product fractions are combined and evaporated
to dryness in a rotary evaporator, and the product is slurried with a little
methanol, filtered off with suction and dried at 70°C in vacuo; m.p.
178-9°C.

2. Preparation of 3-(6-oxo-1-{3-[5-(4,4,5,5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)pyrimidin-2-yllbenzyl}-1,6-dihydropyridazin-3-yl)benzonitrile

35.57 g of 3-{1-[3-(5-bromopyrimidin-2-yl)benzyl}-6-oxo-1,6-dihydropyri-
dazin-3-yl}benzonitrile (0.08 mol), 26.43 g of bis(pinacolato)diboron (0.104

/492
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mol) and 23.75 g of potassium acetate (0.240 mol) are suspended in

165 ml of abs. DMF under an N, atmosphere in a 500 ml three-necked
flask and heated at 70°C with stirring, 1.686 g of (PPhs),PdCl, (2.4 mmol)
are subsequently added, and the reaction batch is stirred at 70°C for 6 h,
during which a dark-brown solution forms. For work-up, the reaction mix-
ture is diluted with 600 ml of water with stirring at RT, and the resultant
precipitate is filtered off with suction. The resultant precipitate is taken up
in 500 ml of dichloromethane, shaken 2x with 200 ml of water, dried over
sodium sulfate and evaporated to dryness. The residue is slurried in

200 ml of acetone, filtered off with suction and washed with a little acetone,
m.p. 203-5°C.

3. Preparation of 3-{1-[3-(5-hydroxypyrimidin-2-yl)benzyl]-6-oxo-1,6-
dihydropyridazin-3-yl}benzonitrile ("A263")

50.46 g of 3-(6-oxo0-1-{3-[5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
pyrimidin-2-yl]benzyl}-1,6-dihydropyridazin-3-yl)benzonitrile (102.7 mmol)
and 33.81 g of sodium perborate tetrahydrate (339 mmol) are mixed in a
mixture of 220 ml of THF and 220 mi of water in a 1000 ml one-necked
flask and stirred at room temperature for 2 h, during which a pale precipi-
tate deposits. The reaction mixture is diluted with 800 ml of dichloro-
methane, shaken with 500 ml of saturated agueous ammonium chloride
solution, dried over sodium sulfate and evaporated to dryness in a rotary
evaporator. The residue is slurried in methanol, filtered off with suction and
washed with diethyl ether, m.p. 245-8°C.

Example 57

Preparation of 2-{3-[5-(2-hydroxyethoxy)pyrimidin-2-yl}benzyl}-6-(1-
methyl-1H-pyrazoi-4-yl)-2H-pyridazin-3-one ("A294")

han
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"A294"

252 mg of 2-[3-(5-hydroxypyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-4-
yl)-2H-pyridazin-3-one (0.7 mmol) are suspended in abs. THF under a
protective-gas atmosphere in a 25 ml three-necked flask, 0.19 ml of 2-
(tetrahydropyran-2-yloxy)ethanol (1.4 mmol) and 367 mg of triphenylphos-
phine (1.4 mmol) are added, and the mixture is stirred at RT for 30 min.
275 yl of diisopropyl azodicarboxylate (1.4 mmol) are subsequently added
dropwise, and the reaction mixture is stirred at RT for a further 2 h. For
work-up, the reaction mixture is diluted with 20 ml of dichloromethane,
washed with 10 ml of water, dried over sodium sulfate, evaporated to dry-
ness and purified by chromatography. (silica gel: MTB ether -> DCM ->
DCM : 30% of MeOH). The THP-protected product is stirred at RT for 20 h
in 5 ml of 4 N HCl in dioxane. The reaction solution is evaporated to dry-
ness and crystallised from methanol/diethyl ether, giving "A294"; ESI| 405;
m.p. 182-3°C.

The following compounds are obtained analogously

PCT/EP2008/003473

Compound Name and/or structure ESI
No. [M+H]"

"A295" | 3-(1-{3-[5-(3-hydroxypropoxy)pyrimidin-2-yllbenzyl}-6-

440
oxo-1,6-dihydropyridazin-3-yl)benzonitrile

425
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"A296" 3-(1-{3-[5~(2-hydroxyethoxy)pyrimidin-2-yllbenzyl}-6-
oxo-1,6-dihydropyridazin-3-yl)benzonitrile
"A297" | 2-{3-[5-(3-hydroxypropoxy)pyrimidin-2-yllbenzyl}-6-(1-
methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one

426

419

Example 58

Preparation of 1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yljphenyl}-
ethanol (precursor of "A298")

1
A S P YQY
\\N

YL *@T }
YQU VQUNN

1. Preparation of ethyl 3-acetylbenzimidinate

30 g of 3-cyanacetophenone (207 mmol) are suspended in 170 ml of a
10% solution of HCI in diethyl ether in a 500 ml one-necked flask and
cooled to 0°C, and 18.68 ml of abs. ethanol are added. The reaction mix-

4ab
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ture is stirred at RT for 14 days. For work-up, the reaction mixture is diluted
with 500 ml of diethyl ether, the precipitate is filtered off with suction and
rinsed with copious diethyl ether, and the residue is dried at 50°C in a vac-
uum drying cabinet; m.p. 122-4°C.

2. Preparation of 3-acetylbenzamidine

17.453 g of ethyl 3-acetylbenzimidinate are suspended in 190 ml of abs.
ethanol in a 1000 ml one-necked flask, and 190 ml of a 10% solution of
ammonia in ethanol are subsequently added, and the reaction batch is re-
fluxed for 3 h. The reaction batch is evaporated to dryness in a rotary
evaporator and employed in crude form in the next step; LC-MS: 0.886 min
/ M+H": 163.2 g/mol.

3. Preparation of N'-[2-(3-acetylphenyl)pyrimidin-5-yI]-N,N-dimethyl-
formamidine

16.18 g of 3-acetylbenzamidine (content 77%) (76.62 mmol) and 37.41 g
of ({2-dimethylamino-1-[dimethylimmoniomethyl]vinylamino}methylene)di-
methylammonium dihexafluorophosphate (amino-reduction precursor)
(76.62 mmol) are suspended in 200 ml of abs. methanol in an No-flushed
1000 ml three-necked flask with CaCl, protection, and a freshly prepared
1.5 M sodium methoxide solution in methanol is added dropwise with stir-
ring. The reaction mixture is stirred at 60°C for 30 min, during which a clear
solution forms. For work-up, about 90% of the methanol are removed in a
rotary evaporator, and the remaining residue is diluted with 300 ml of di-
chloromethane, washed 2x with 100 ml of water, dried over sodium sulfate
and evaporated to dryness. The purification is carried out by chromatogra-
phy (silica gel DCM + 1-5% of MeOH). The product fractions are com-
bined, evaporated to dryness and stirred with i-PrOH; m.p. 146-8°C.

Aoy
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4, Preparation of 1-[3-(5-hydroxypyrimidin-2-yl)phenyllethanone

5.10 g of N'-[2-(3-acetylpheny!)pyrimidin-5-yI]-N,N-dimethylformamidine
(19 mmol) are suspended in 65 ml of water in a 250 ml one-necked flask
provided with magnetic stirrer and condenser, 8.44 ml of 95-97% sulfuric
acid (152 mmol) are added, and the mixture is stirred at a bath tempera-
ture of 130°C for 2 h. The mixture is diluted with ice-water, during which a
dark-brown resin deposits. The aqueous solution is decanted off and ex-
tracted with dichloromethane. The combined dichloromethane phases are
dried, filtered and evaporated to dryness, and the residue is triturated with
ether, filtered off with suction and dried (=K1). The deposited dark-brown
resin is extracted by stirring with tetrahydrofuran, filtered off with suction,
the crystals are discarded, and the mother liquor is evaporated to dryness
(= R1). The aqueous phase from the dichloromethane extraction is
evaporated to dryness, the residue is extracted by stirring 2 x with tetra-
hydrofuran, and the combined decanted-off solutions are diluted with di-
chloromethane, dried, filtered and evaporated to dryness (= R2). R1 and
R2 are combined, adsorbed on silica gel and purified by chromatography
(silica gel / dichloromethane + 0-5% of methanol). The chromatography
residue is triturated with ether, filtered off with suction, washed with ether
and dried (= K2).

K1 and K2 are combined; m.p. 199-200°C.

5. Preparation of 1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
phenyl}ethanone

2.4 g of 1-[3-(5-hydroxypyrimidin-2-yl)phenyllethanone (11.2 mmol) are
suspended in 40 ml of abs. THF in an No-flushed apparatus with CaCl,
protection, 1.576 ml of 3-(dimethylamino)-1-propanol (13.44 mmol) and
5.602 g of polymer-bound triphenylphosphine (16.81 mmol) are added,
and the mixture is stirred at RT for 30 min. 3.87 g of di-tert-butyl azodicar-
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boxylate (16.81 mmol) are added with ice/H,0O cooling and stirring, and the
mixture is stirred at RT for a further 2 h. For work-up, the polymer is
removed by filtration and rinsed with copious dichloromethane, and the fil-
trate is extracted 1 x with water and 2 x with aqueous 1 N HCI. The com-
bined HCI extracts are rendered alkaline using NaOH and extracted 3 x
with 50 ml of dichloromethane. The dichloromethane extracts are com-
bined, dried over sodium sulfate, evaporated to dryness and crystallised
from petroleum ether 40-60; m.p. 61-2°C.

0. Preparation of 1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yi]-
phenyl}ethanol

3.114 g of 1-{3-[5~(3-dimethylaminopropoxy)pyrimidin-2-yl]phenyl}ethanone
(10.4 mmol) are dissolved in 30 ml of abs. ethanol in a 100 ml one-necked
flask, and 0.394 g of sodium borohydride (10.4 mmol) is subsequently
added in portions with ice/water cooling and stirring, and the reaction batch
is stirred at RT for a further 20 h. For work-up, the reaction mixture is
diluted with 50 ml of dichloromethane and shaken 2 x against water, and
the dichloromethane phase is evaporated to dryness and purified by
chromatography (silica gel / DCM/MeOH 9:1); |

HPLC : RT: 2.40 min;

LC-MS: 1.330 min / M+H": 302.2 g/mol.

Example 59

Preparation of 3-[1-(1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl}-
phenyl}ethyl)-6-oxo-1,6-dihydropyridazin-3-yllbenzonitrile ("A298")

Aag
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\J\O/\/\N

o/\/\N

"A298"

197 mg of 3-cyanophenylpyridazinone (1.00 mmol) is suspended in a
mixture of 5 ml of abs. THF and 1 ml of abs. DMF in an Ny-flushed appa-
ratus with CaCl, protection, 301 mg of 1-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-ylJphenyl}ethanol (1.00 mmol) and 500 mg of polymer-bound
triphenylphosphine (1.5 mmol) are added, the mixture is stirred at RT for
30 min, 345 mg of di-tert-butyl azodicarboxylate (1.5 mmol) are subse-
quently added with ice/H;O cooling and stirring, and the mixture is stirred
at RT for a further 2 h. For work-up, the reaction mixture is diluted with
10 ml of methanol, and the polymer is removed by filtration. The residue is
washed with dichloromethane, and the combined filtrate is evaporated to
dryness in a rotary evaporator and purified by chromatography (silica gel:
DCM + 0-30% of MeOHF), giving "A298", m.p. 105-7°C.

The following compounds are obtained analogously

Compound Name and/or structure ESI
No. [M+H]"

"A299" 6-(3,5-difluorophenyl)-2-(1-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-ylJphenyl}ethyl)-2H-pyridazin-3- 492

one

500
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"A300" | 6-(3,5-difluorophenyl)-2-((R)-1-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-ylJphenyl}ethyl)-2H-pyridazin-3- 492
one, hydrochloride

"A301" | 6-(3,5-difluorophenyl)-2-((S)-1-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-yllphenyl}ethyl)-2H-pyridazin-3- 492
one, hydrochloride

Example 60

Preparation of 3-(1-{3-[5-(1-methyl-1-oxypiperidin-4-ylmethoxy)-
pyrimidin-2-yl]benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile
("A302")

"A302" /\©>o‘

100 mg of 3-(1-{3-[5-(1-methylpiperidin-4-ylmethoxy)pyrimidin-2-yllbenzyl}-
6-ox0-1,6-dihydropyridazin-3-yl)benzonitrile (0.203 mmol) are suspended
in 5 ml of water and 5 ml of acetonitrile in a reaction vial provided with a
magnetic stirrer, 100 pl of perhydrol (0.979 mmol) are added, and the mix-
ture is stirred at RT for 24 h. The mixture is then poured into water and

extracted with dichloromethane, and the combined dichloromethane

401
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phases are dried, filtered and evaporated to dryness. The residue is
adsorbed on silica gel and chromatographed (dichloromethane + 0-50% of
methanol). The chromatography residue is freeze-dried; ESI 509; m.p.
85°C (decomposition).

Example 61

Preparation of 3~(1-{3-[5-(1-formylpiperidin-4-ylmethoxy)pyrimidin-2-yl]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile, ESI 409:

O .
7 /N
N \ Ny IN \
S N Y.
NH

heating in
ethyl formate

0]
7
H

"A303"

Example 62

Reaction of 3-(6-oxo-1-{3-[5-(piperidin-4-ylmethoxy)pyrimidin-2-yl]-
benzyli}-1,6-dihydropyridazin-3-yl)benzonitrile with dimethylaminoethyl
chloride hydrochioride and caesium carbonate in DMF followed by

chromatographic separation gives

500
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("A308"), ESI 550;
and
N ~ ?
X
N~ o

trifluoroacetate ("A 309"), ESI 594.

Example 63
Reaction of 3-(6-oxo0-1-{3-[5-(piperidin-4-ylmethoxy)pyrimidin-2-ylJ-

benzyl}-1,6-dihydropyridazin-3-yl)benzonitrile with beta-bromoethyl
methyl ether and caesium carbonate in DMF gives the compound

trifluoroacetate ("A311"), ESI 537.

PCT/EP2008/003473

503
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PCT/EP2008/003473

Reaction of 3-(6-oxo-1-{3-[5-(piperidin-4-ylmethoxy)pyrimidin-2-yl]-
benzyl}-1,6-dihydropyridazin-3-yl)benzonitrile with bromoethane and
caesium carbonate in DMF gives the compound

trifluoroacetate ("A313"), ESI 507.

Pharmacological data

Table 1 Met kinase inhibition
of some representative compounds of the formula |
Compound ICx0 ICs
No. (cell assay) (enzyme assay)
"A1" A A
"A2" A A
"A6" A
"A8" A
"AQ" A
"A13" B
"A14" A
"A15" A
"A16" A
"A17" A
"A18" A
“"A19" A

9k
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"A20"
"A22"
"A23"
"A25"
"A26"
"A35"
"AS7"
"A63"
"A64"
"A66"
"A79"
"A102"
"A168"
"A169"
"A189"
"A209"
"A226"
"A229"
"A237"
"A257"
"A287"
"A288"

> 2 P P P22 P P> PP

ICso: 1NM-1uM=A 1TuM-10uM=B >10uM = C

The compounds shown in Table | are particularly preferred compounds

according to the invention.

The following examples relate to medicaments:

369
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Example A: Injection vials

A solution of 100 g of an active ingredient of the formula | and 5 g of
disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories
A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH,PO4 - 2 H,0, 28.48 g of Na;HPOQ, - 12 H,0 and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This
solution can be used in the form of eye drops.

Example D: Ointment
500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.

Example E: Tablets

A mixture of 1 kg of active ingredient of the formula |, 4 kg of lactose,

1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed in a conventional manner to give tablets in such a way that each

tablet contains 10 mg of active ingredient.
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Example F: Dragees
Tablets are pressed analogously to Example E and subsequently coated in

a conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye.

Example G: Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-
tains 20 mg of the active ingredient.

Example H: Ampoules

A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains
10 mg of active ingredient.
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Patent Claims

1. Compounds of the formula |

in which
R1
R2

R4, R4’

R4
O
7
2
\N/N R l
R R4
R3

denotes Ar or Het,

denotes an unsaturated, saturated or aromatic 6-
membered heterocycle having 1 to 4 N, O and/or S
atoms, which may be unsubstituted or mono-, di- or
trisubstituted by Hal, A, [C(R%),],OR%, N=CR®N(R?),,
SR?, NO,, CN, COOR?, CON(R®),, NR*COA, NR’SO,A,
SON(R%)z, S(O)mA, [C(R%)2N(R®)2, [C(R%)z]nHet,
O[C(R*)2],OR’, O[C(R*)]N(R).,
O[C(R*)2]C=CIC(R®:1:N(R®)2, O[C(R*)2].N"O'(R%)z,
O[C(R%)zlHet, SIC(R®)2]N(R%)2, SIC(R%)zlaHet,
NRYC(R?)21.N(R%)2, NR[C(R%),]-Het, NHCON(R®),,
NHCONH[C(R®)21.N(R%)>, NHCONH[C(R?),]Het,
[C(R®)2].NHCO[C(R®)2]:N(R’)z, [C(R®)2];NHCO[C(R® )]
Het, CON(R®);, CONR}C(R?*),].N(R>),,
CONR[C(R%),].NR3*COOA, CONR’[C(R?),].OR?,
CONRJ[C(R®),].Het, COHet, COA, CH=CH-COOR?,
CH=CH-N(R?®), and/or =O (carbonyl oxygen),

denotes H or A,

each, independently of one another, denote H, Hal, A,
OR?®, CN, COOR®, CON(R®),, NR’COA, NR’SO.A,
SO,N(R%), or S(O)mA,

5%
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denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di- or trisubstituted by Hal, A,
[C(R%)2]:0R®, [C(R®)21.N(R%),, SR®, NO,, CN, COOR®,
CON(R®), NR*COA, NR*SO,A, SO;N(R%),, S(O)mA,
CO-Het, Het, O[C(R*);].N(R®),, O[C(R®);] Het,
NHCOOA, NHCON(R?);, NHCOO[C(R®),].N(R®),,
NHCOOIC(R?);]\Het, NHCONH[C(R®),].N(R%),,
NHCONH[C(R®);]Het, OCONHI[C(R®),].N(R®)z,
OCONHIC(R®),].Het, CONRY[C(R®),].N(R%),,
CONR’[C(R?);]Het and/or COA,

denotes a mono-, bi- or tricyclic saturated, unsaturated
or aromatic heterocycle having 1 to 4 N, O and/or S
atoms, which may be unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by Hal, A, [C(R®),].OR®,
[C(R*)21N(R%), SR?, NO,, CN, COOR?, CON(R®),,
NRCOA, NR*S0O,A, SO;:N(R?),, S(O)mA, CO-Het',
[C(R)zlHet', O[C(R®)2]N(R%)2, O[C(R®)z]Het',
NHCOOA, NHCON(R®);, NHCOO[C(R*);].N(R%)z,
NHCOO[C(R®)].Het', NHCONH[C(R?),].N(R®),,
NHCONHI[C(R®),].Het', OCONH[C(R®*),].N(R®),,
OCONHI[C(R®);].Het!, CO-Het', CHO, COA, =S, =NH,
=NA and/or =0 (carbonyl oxygen),

and where a ring nitrogen may be oxidised,

denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-
tuted by A, OA, OH, Hal and/or =O (carbonyl oxygen),
denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F
and/or in which one or two non-adjacent CH, groups
may be replaced by O, NH, S, SO, SO, and/or by
CH=CH groups,

or
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cyclic alkyl having 3-7 C atoms,
denotes F, Cl, Bror |,

denotes 0, 1 or 2,

denotes 0, 1, 2, 3 or 4,

denotes 1, 2, 3 or 4,

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

2. Compounds according to Claim 1 in which

R2

denotes an unsaturated, saturated or aromatic
6-membered heterocycle having 1 to 4 N and/or O
atoms, which may be unsubstituted or mono-, di- or
trisubstituted by Hal, A, [C(R*)21,OR®, N=CR3N(R®),, CN,
COOR’, [C(R*:1N(R)z, [C(R®)zlHet, O[C(R®)];,OR?,
O[C(R*22IN(R?)2, O[C(R®)2]\C=CIC(R®)IN(R).,
O[C(R*12:N"O(R%),, O[C(R®)z]nHet, NRUC(R®)2IN(R),
NR’IC(R)]aHet, [C(R%)21NHCO[C(R®)2I.N(R?),
[C(R®)]:NHCO[C(R®);]-Het, CONR[C(R®)2].N(R)z,
CONR’[C(R%)2J,NR’COOA, CONR[C(R?).]:OR?,
CONR’[C(R®)].Het, COHet, CH=CH-COOR?®,
CH=CH-N(R®), and/or =O (carbony! oxygen),

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

3. Compounds according to Claim 1 or 2 in which

Ar

denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di- or trisubstituted by A, Hal,
CN, S(O)mA, NR3COA, CON(R®),, O[C(R*:2IN(R%),
[C(R%):2]1:0R?, CONR’[C(R®)2].N(R®), and/or
CONR?[C(R%);]Het,

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.
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Compounds according to one or more of Claims 1-3 in which
R, R* denote H,
and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-4 in which

Het denotes a mono-, bi- or tricyclic saturated, unsaturated
or aromatic heterocycle having 1 to 4 N, O and/or S
atoms, which may be unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, CHO, COOR?,
CON(R’)2, [C(R)zlnHet’, [C(R*)2]OR?, [C(R*):1N(R?)z,
O[C(R®)]-Het' and/or =O (carbonyl oxygen),
and where a ring nitrogen may be oxidised,

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-5 in which

Het' denotes a monocyclic saturated heterocycle having 1 to

2 N and/or O atoms, which may be mono- or disubsti-
tuted by A and/or =O (carbonyl oxygen),
and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-6 in which

A denotes unbranched or branched alkyl having 1-8 C
atoms, in which 1-7 H atoms may be replaced by F
and/or Cl,

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-7 in which
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R’ denotes Ar or benzo-2,1,3-thiadiazolyl,
and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-8 in which
R® denotes H, methyl, ethyl or propyl,
and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-9 in which

R? denotes pyrimidinyl, pyridazinyl, pyridinyl, 1,3-oxa-
zinanyl, morpholinyl, piperidinyl or piperazinyl, each of
which is unsubstituted or mono-, di- or trisubstituted by
Hal, A, [C(R*);],OR?, N=CR*N(R®),, CN, COOR?,
[C(R*)21N(R%), [C(R%)2]Het, O[C(R®),],OR®,
O[C(R*1IN(R%)z, O[C(R%)2]\C=CIC(R)IN(R%),
O[C(R*)2:N"O(R%), O[C(R®)]nHet, NRUC(R®)2IN(R),,
NR’[C(R®);]oHet, [C(R®)2J;INHCO[C(R®)2l.N(R).,
[C(R®)2].NHCO[C(R®)lsHet, CONRYC(R®)2IN(RY):,
CONR[C(R%),],NR’*COOA, CONR?[C(R®),]\OR?,
CONR¥C(R®);J.Het, COHet, CH=CH-COOR?,
CH=CH-N(R®), and/or =O (carbonyl oxygen),

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-10 in which

Het denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, tri-
azolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, benzimidazolyl, benzotriazolyl, indolyl, benzo-
1,3-dioxolyl, indazolyi, azabicyclo[3.2.1]octyl, aza-
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bicyclo[2.2.2]octyl, imidazolidinyl, azepany! or benzo-
2,1,3-thiadiazolyl, each of which is unsubstituted or
mono-, di-, tri-, tetra- or pentasubstituted by A, CHO,
COOR?, CON(R®),, [C(R®)z].Het", [C(R%),].OR?,
[C(R*):1aN(R%)2, O[C(R®);]Het! and/or =O (carbonyl
oxygen),
and where a ring nitrogen may be oxidised,

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-11 in which

Het' denotes pyrrolidine, piperidine, piperazine or morpho-
line, each of which is unsubstituted or mono- or disub-
stituted by A and/or =O (carbonyl oxygen),

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-12 in which

R denotes Ar or Het,

R? denotes pyrimidinyl, pyridazinyl, pyridinyl, 1,3-oxa-
zinanyl, morpholinyl, piperidinyl or piperazinyl, each of
which is unsubstituted or mono-, di- or trisubstituted by
Hal, A, [C(R®).].OR?, N=CR>N(R®),, CN, COOR?,
[C(R*)2].N(R%)2, [C(R®)z]-Het, O[C(R®)],OR®,
O[C(R*)2]N(R)z, O[C(R%);1\C=CIC(R*)2nN(R),,
O[C(R%)2]N"O"(R%)z, O[C(R®)zlaHet, NRIIC(R®)2]N(R®)z.
NRY[C(R®)2lHet, [C(R®)2l.NHCO[C(R®)2].N(R):.
[C(R®)2],NHCO[C(R®);]-Het, CONR’IC(R*):J-N(R®)z,
CONR’[C(R®),]:,NR’COOA, CONR’[C(R%),].0R?,
CONR’[C(R®),].Het, COHet, CH=CH-COOR?,
CH=CH-N(R?), and/or =O (carbonyl oxygen),

R® denotes H, methyl, ethyl or propyl,
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denote H,

denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di- or trisubstituted by A, Hal,
CN, S(O)mA, NR’COA, CON(R®),, O[C(R%)2].N(R?),
[C(R*),].0R®, CONR3[C(R®),].N(R®), and/or
CONR’[C(R®);]1Het,

denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,

furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyt,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, tri-
azolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl,

pyrazinyl, benzimidazolyl, benzotriazolyl, indolyl, benzo-

1,3-dioxolyl, indazolyl, azabicyclo[3.2.1]octyl, aza-
bicyclo[2.2.2]octyl, imidazolidinyl, azepanyl or benzo-
2,1,3-thiadiazolyl, each of which is unsubstituted or
mono-, di-, tri-, tetra- or pentasubstituted by A, CHO,
COOR?, CON(R®), [C(R%)]:Het", [C(R%),].OR®,
[C(R*)2]:N(R?)2, O[C(R?),].Het' and/or =O (carbony!
oxygen),

and where a ring nitrogen may be oxidised,

denotes pyrrolidine, piperidine, piperazine or morpho-
line, each of which is unsubstituted or mono- or disub-
stituted by A and/or =O (carbonyl oxygen),

denotes unbranched or branched alkyl having 1-8 C
atoms, in which 1-7 H atoms may be replaced by F
and/or Cl,

denotes F, Cl, Brorl,

denotes 0, 1 or 2,

denotes 0, 1, 2, 3 or 4,

denotes 1, 2, 3 or 4,

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.
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14. Compounds according to Claim 1, selected from the group

No.

Name and/or structure

IIA1 "

2-[3-(5-methylpyrimidin-2-yl)benzyl]-6-(3,4,5-trifluorophenyl)-
2H-pyridazin-3-one

IIA2"

6~(3,5-difluorophenyl)-2-[3-(5-methylpyrimidin-2-yl)benzyl])-
2H-pyridazin-3-one

IIA3"

2-[3-(4-methylpyrimidin-2-yl)benzyl]-6-(3,4,5-trifluorophenyl)-
2H-pyridazin-3-one

"A4ll

2-(3-pyrimidin-2-ylbenzyl)-6-(3,4,5-trifluorophenyl)-2H-
pyridazin-3-one

IIA5II

4-{3-[3~(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyl]-
phenyl}morpholin-3-one

"AG"

3-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yimethyl]-
phenyl}-1,3-oxazinan-2-one

TS
F N
SN NJ\O

L

IIA7"

3-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-yl-
methyllphenyl}-1,3-oxazinan-2-one

"A8"

1-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyl}-
phenyl}-3-methyl-6H-pyridazin-6-one

"Agll

6-(3,5-difluorophenyl)-2-[3-(5-methylpyridin-2-yl)benzyl]}-2H-

pyridazin-3-one
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"A10" 6-(3,5-difluorophenyl)-2-[3-(5-methoxypyridin-2-yl)benzyl]-
2H-pyridazin-3-one

"A11" | 2-[3-(5-aminopyridin-2-yl)benzyl]-6-(3,5-difluorophenyl)-2H-

pyridazin-3-one
"A12" 6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-yl)-
pyridin-2-yllbenzyl}-2H-pyridazin-3-one
"A13" 6-(3,5-difluorophenyl)-2-[3-(4-piperazin-1-ylpyrimidin-2-yl)-
benzyl]-2H-pyridazin-3-one
"A14" 6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-yl-
methyl)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
"A15" 3-{1-[3-(5-methylpyrimidin-2-yl)benzyl}-6-oxo-1,6-dihydro-
pyridazin-3-yl}benzonitrile
"A16" N'-(2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidin-5-yl)-N,N-dimethylformamidine

"A17" 2-[3-(5-aminopyrimidin-2-yl)benzyl]-6-(3,5-difluorophenyl)-
2H-pyridazin-3-one

"A18" 6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-yl)-

pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A19" 6-(3,5-difluorophenyl)-2-[3-(5-piperazin-1-ylpyrimidin-2-yl)-
benzyl}-2H-pyridazin-3-one
"A20" 2-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yl]benzyl}-6-
(3,4,5-trifluorophenyl)-2H-pyridazin-3-one

"A21" | 6-(3,5-difluorophenyl)-2-[3-(5-hydroxypyrimidin-2-yl)benzyl]-

2H-pyridazin-3-one
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"A22" 6-(3,5-difIuorophenyl)-2-{3-[5-(3-dimethylaminopropoxy)—
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A23" 6-(3,5-difluorophenyl)-2-{3-[5-(1-methylpiperidin-4-yloxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
\gj/(\( \Q\( \J\O /O\,/
"A24" 6-(3,5-difluorophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyridin-2-yllbenzyl}-2H-pyridazin-3-one
"A25" 2-[3~(5-bromopyrimidin-2-yl)benzyl]-6-(3,5-difluorophenyl)-
2H-pyridazin-3-one
"A26" 6-(3,5-difluorophenyl)-2-{3-[5-(1-methyl-1H-pyrazol-4-y)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A27" 6-(3,5-difluorophenyl)-2-{3-[6-(4-methylpiperazin-1-yl)-
pyridazin-3-yllbenzyl}-2H-pyridazin-3-one
"A28" 6-(3,5-difluorophenyl)-2-{3-[6-(3-dimethylaminopropoxy)-
pyridazin-3-yllbenzyl}-2H-pyridazin-3-one
"A29" ethyl 2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-
ylmethyl]phenyl}pyrimidine-5-carboxylate
"A30" ethyl 2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yi-
methyl]phenyl}pyrimidine-5-carboxylate
F
F \ o
SN0 Nﬁ‘\o/\
o
"A31" 2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidine-5-carboxylic acid
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"A32" 2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyl]-
phenyl}pyrimidine-5-carboxylic acid
"A33" N-(2-dimethylaminoethyl)-2-{3-[6-ox0-3-(3,4,5-trifluoro-
phenyl)-6H-pyridazin-1-ylmethyllphenyl}pyrimidine-5-
carboxamide
"A34ll
F
B
No 0 Nﬂ/ﬁ\”/\/\N/
o
llA35ll
F
S l
N\N (o) NZ N/\/\/N\
<) H
\E)/ N
|IA36"
F
A
I X
N0 N7 N
k©/k\ S §
N
llA37ll
F
N
|
NvSo NP I /\/\Nj\
SS<angs)
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"A38" F
F
F =N
| o
w o NétFjLN/\vf\/N)f
K@/k\ H
N
"A39" F
F
N
N
Yo N7j/mmu2
kO/k\N
||A4ou
® 9
“N o) NZ N/\/\/N
L : J\\ I H
uA41u F :
F
® ﬁi
N
N0 N7 N
)
I\©)§N K/N\
IIA42"
F
| N
N l H
I j N

ola
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IIA43II

F L

o "A44"

F
' Y
10 N‘N 0 N4]/ﬁ\u/\o
\N NTOY
(o]
"A443a" F
0
"’ Q%i av
7 H
F NS0 N
N
. 20 "A45"
F
I N
N o N/l /\/\D
k©/k\ H
25
"A46u F
F
S \N
N' /\)3
N No ijin
30 ~ H
N
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"A47ll F
F
W N0 NP NN
| LI H
N
IIA48"
F
I N
N
W No Nﬁj\u/\/\N’\
I
kOA\N (N
IIA49"
o I
N\ 0 Ned N/\/\/N\
l J H
"A50"
S
|
N\N o) N7Z N/\/\/D
| I H
"A51" N-[2-(1H-imidazol-4-yl)ethyl]-2-{3-[6-0x0-3-(3,4,5-trifluoro-
phenyl)-6H-pyridazin-1-ylmethyl]phenyl}pyrimidine-5-
carboxamide
IIA52II
F.
' N
N A
~, o N/ N/\/\ N
L
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"A53" £
F
| N
NvSNo NP ' H/\/\g
o
"AS4" | 2-[3-(5-chloropyrimidin-2-yl)benzyl]-6-(3,4,5-trifluorophenyl)-
2H-pyridazin-3-one
"A55" 4-{1-[3-(5-methylpyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydro-
pyridazin-3-yl}-N-(3-piperidin-1-ylpropyl)benzamide
"A56" 6-(3,5-difluorophenyl)-2-{3-[5-(3-pyrrolidin-1-ylpropoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
"A57" 6-(3,5-difluorophenyl)-2-(3-{5-[2-(4-methylpiperazin-1-yl)-
ethoxylpyrimidin-2-yl}benzyl)-2H-pyridazin-3-one
"A58" 6-(3,5-difluorophenyl)-2-[3-(5-dimethylaminomethyl-
pyrimidin-2-yl)benzyl]-2H-pyridazin-3-one
"A59" 6-(3,5-difluorophenyl)-2-{3-[4-(methylpiperidin-4-yl-
amino)pyrimidin-2-yiJbenzyl}-2H-pyridazin-3-one
"A60" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-
(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
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"AG3"
/N\N\C
N NH
|
"A64" 2-{3-[5-(2-dimethylaminoethoxy)pyrimidin-2-yl]Jbenzyl}-6-
(3,5-difluorophenyl)-2H-pyridazin-3-one
"A65" 2-{3-[5-(piperazin-1-yl)pyrimidin-2-yl]benzyl}-6-(3,4,5-
trifluorophenyl)-2H-pyridazin-3-one
"A66" 6-(3,5-difluorophenyl)-2-{3-[5-(1-methylpiperidin-4-yl-
methoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
"AB7" 6-(3,5-difluorophenyl)-2-{3-[6-(3-dimethylaminopropyl-
amino)pyridazin-3-yllbenzyl}pyridazin-3-one
"A68" | 6-(3,5-difluorophenyl)-2-{3-[6-(2-dimethylaminoethylamino)-
pyridazin-3-yl]benzyl}pyridazin-3-one
"A69" | 6-(3,5-difluorophenyl)-2-(3-[6-(4-dimethylaminobutylamino)-
pyridazin-3-yllbenzyl}pyridazin-3-one
"A70" | 6-(3,5-difluorophenyl)-2-{3-[6-(1-methylpiperidin-4-ylamino)-
pyridazin-3-yl]benzyl}pyridazin-3-one
"A71" F
F - 0 /\/L\
F l\\l\N 0 N:\ H
2ol
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llA72u F
F 0
S ~""NH,
F \ N7 N
Noy o N - \
KQ%N
IIA73|I F O NH2
F@\(l /\ka/\/\/
\ NT M
F N~ o _
N N
||A74u F O /\/NH2
F — N
\ o) N//\a
F N-N =N
"A75" 4-(2-{3-[3~(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidin-5-yl)morpholin-3-one
A o
F \N,N ‘ I\Nj\ o
N~ N/U\
F o
"A76" N'-(2-{3-[3-(3,4,5-trifluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methyllphenyl}pyrimidin-5-yl)-N,N-dimethylformamidine
"ATT" 2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidine-5-carbonitrile
= 0]
F \N,N l\Nj\
F NFSen
F
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"A78" 6-[4-(3-dimethylaminopropoxy)-3,5-difluorophenyl]-2-[3-
(5-methylpyrimidin-2-yl)benzyl]-2H-pyridazin-3-one
F
— N, N
0 \ 0 =N
/—/- N—-N
—N F
\
"A79" 6-benzo-1,2,5-thiadiazol-5-yl-2-[3-(5-methylpyrimidin-2-yl)-
benzyl]-2H-pyridazin-3-one
N= == 7
/ N\
S\Qﬂ /\§
N N-N © =N
"A80" | 6-(3,5-difluorophenyl)-2-[3-(6-ox0-1,6-dihydropyrimidin-2-yl)-
benzyl]-2H-pyridazin-3-one
"A81" 6-(3,5-difluorophenyl)-2-{3-[4-(3-dimethylaminopropoxy)-
pyrimidin-2-yljbenzyl}-2H-pyridazin-3-one
"A82" | 2-[3-(5-aminopyrimidin-2-yl)benzyl]-6-(3,4,5-trifluorophenyl)-
2H-pyridazin-3-one
"A83" 2-~(3-pyrimidin-5-ylbenzyl)-6-(3,4,5-trifluorophenyl)-2H-
pyridazin-3-one
"A84" F O
F = 7 ”\C\NH
Ve NN
F N-N ?\\N
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"A85"

N-(2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidin-5-yl)-2-dimethylaminoacetamide
A0
F x> N N

H

F

|IA86"

2-[3-(6-methylpyridin-3-yl)benzyl}-6-(3,4,5-trifluorophenyt)-
2H-pyridazin-3-one

"A87"

N-(2-{3-[3~(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methyllphenyl}pyrimidin-5-yl)-4-dimethylaminobutyramide

y 0]
- N
F SN |\j\ Q |
H
F

"A88ll

N-N

R 0] \ 'e)
FQ\@ S
N

"A89"

F 0]
F

\
F\Qﬂ >\\/N\
= y INI
= (T
N

N~n

"Ago"

H

E :
N—"
F@\(\L ON/\/\/
N

N~y
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llA92"

IIA93II

2-[3~(5-aminomethylpyrimidin-2-yl)benzyl]-6-(3,4,5-trifluoro-
phenyl)-2H-pyridazin-3-one

IIA94II

2-(3-pyridin-4-ylbenzyl)-6-(3,4,5-trifluorophenyl)-2H-

pyridazin-3-one

"A95ll

N-(2-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methyl]phenyl}pyrimidin-5-yl)-3-dimethylaminopropion-
amide

NSO
N
i SnN N 0
N~ NJ\/\N/
F H |

IIA96II

3-(4-methylpiperazin-1-yl)-N-(2-{3-[6-0x0-3-(3,4,5-trifluoro-
phenyl)-6H-pyridazin-1-ylmethyllphenyl}pyrimidin-5-yl-
methyl)propionamide

e \/©\/
F N /N N e
= N

TI/\/N\)

oY
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"A97ll

2-(4-methylpiperazin-1-yl)-N~(2-{3-[6-0x0-3-(3,4,5-trifluoro-
phenyl)-6H-pyridazin-1-ylmethylphenyl}pyrimidin-5-yl-
methyl)acetamide

g NLQ

"A98||

2-methylamino-N-(2-{3-[6-o0x0-3-(3,4,5-trifluorophenyl)-6H-
pyridazin-1-yimethylJphenyl}pyrimidin-5-ylmethyl)acetamide

F (0] H
)\\/N\
F — N

IIA99|I

3-dimethylamino-N-(2-{3-[6-ox0-3-(3,4,5-trifluorophenyl)-6H-
pyridazin-1-ylmethyl]phenyl}pyrimidin-5-ylmethyl)propion-
amide
0] /

F N
paNelee
F \N

N-N

"A100"

2-[3-(5-methylpyrimidin-2-yl)benzyl}-6-(2H-pyrazol-3-yl)-2H-
pyridazin-3-one

"A101"

6-(3,5-difluorophenyt)-2-[3-(5-hydroxymethylpyrimidin-2-yl)-
benzyl]-2H-pyridazin-3-one

"A102"

6-(3,5-difluorophenyl)-2-{3-[5-(piperidin-4-yloxy)pyrimidin-2-
yllbenzyl}-2H-pyridazin-3-one

908
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"A103" F
F
F S
N NH
"A104"
N
AN —
R O
N = NH
N o N7 |
NS
K@/‘\N
"A105"
=~ NH
N\N o} N/I
N
k@/kN
"A106" F
=~
N\N o N& |
X N—
K©/kN /
"A107" F
F B /N\N
N_ x
N" o N¥ | \\~OH
NN
K@/’\N
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"A108" F
Ny Ng N I ~ \\sN/\\O

H@/k\N \__/

"A109" F
Hij)\\ \
N
"AT10° F
S »
|

k@)\N

UXTTE F
F S
| H
NS
K@/I\N
||A1 1 2n yZ O
0 SN | Ns
A L
H ,
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"A113" / O
—N &S \N/N | N.\
\N/ N~
"A114" 0 |
F \N/N%
N~ O/\/\N::
F
F > N N
N N
L
I;KKY S
I |
"A116" O
/
F \N/N\/©\“/\Nj\ O
N~ o
F
IIA117II Z O
F \N’NVO\TN\
F
"A118" y O
F \N/N\/©\©\ /C
N~ o
F
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"A119"

6-(3,5-diflucrophenyl)-2-{3-[5-(8-methyl-8-aza-
bicyclo[3.2.1]oct-3-yloxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-

3-one

y (0] .
N /. (o] N

"A120"

F
=z o o)
Q/EYJ@Y o4
N\)\O/\/N\)
F

"A121"

6-(3,5-difluorophenyl)-2-{3-[5-((S)-1-methylpyrrolidin-3-yI-
oxy)pyrimidin-2—yl]benzyl}-2H-pyridazin—3-one,

= 0]
N/O
F

"A122"

6-(3,5-difluorophenyl)-2-{3-[5-((R)-1-methylpyrrolidin-3-yl-
oxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one,

"A123"

N
—N

—N
N\

>
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"A124"
"A125"
o B |
N\N 0 N%j/o\/\/N\
|
k©/kN
F x N N
N N
(LA
o \‘(
E o)
"A127" 6-(3,5-difluorophenyl)-2-{3-[5-(2-pyrrolidin-1-ylethoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A128" 6-(3,5-difluorophenyl)-2-{3-[5-(3-morpholin-4-ylpropoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
IIA129|| / o
N = o/\/\N/\
: .
"A130" 6-(3,5-difluorophenyl)-2-{3-[5-(2-morpholin-4-ylethoxy)-
pyrimidin-2-yl]lbenzyl}-2H-pyridazin-3-one, hydrochloride
||A131u / o
j g 5 /C
SHOR
F

9
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"A132" 6-(3,5-difluorophenyl)-2-{3-[5-(4-methylaminobutoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"A133" 6-(3,5-difluorophenyl)-2-{3-[5-(3-methylaminopropoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

"A134" 6-(3,5-difluorophenyt)-2-{3-[5-(pyrrolidin-3-ylmethoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"A135" 6-(3,5-difluorophenyl)-2-{3-[5-(3-ethylaminopropoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"A136" | 2-{3-[5-(2-aminoethoxy)pyrimidin-2-yllbenzyl}-6-(3,5-difluoro-

phenyl)-2H-pyridazin-3-one
"A137" | 6-(3,5-difluorophenyl)-2-{3-[5-(piperidin-3-yloxy)pyrimidin-2-
yljbenzyl}-2H-pyridazin-3-one

"A138" 6-(3,5-difluorophenyl)-2-{3-[5-(piperidin-4-ylmethoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

"A139" | 6-~(3,5-difluorophenyl)-2-{3-[5-(pyrrolidin-3-yloxy)pyrimidin-2-

yllbenzyl}-2H-pyridazin-3-one

"A140" 6-(3,5-difluorophenyl)-2-{3-[5-((S)-pyrrolidin-3-yloxy)-
pyrimidin-2-yl)benzyl}-2H-pyridazin-3-one

“"A141" 6-(3,5-difluorophenyl)-2-{3-[5-((R)-pyrrolidin-3-yloxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"A142" | 2-{3-[5-(piperidin-4-yloxy)pyrimidin-2-yllbenzyl}-6-pyridin-4-

yl-2H-pyridazin-3-one
yZ 0]
N~ Na o

o
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"A143"

4-(6-ox0-1-(3-[5-(piperidin-4-yloxy)pyrimidin-2-yllbenzyl}-1,6-
dihydropyridazin-3-yl)benzonitrile

Z 0]
N
N °

"A144"

3-(6-0x0-1-{3-[5-(piperidin-4-yloxy)pyrimidin-2-yllbenzyl}-1,6-
dihydropyridazin-3-yl)benzonitrile

"A145"

6-(3,5-difluorophenyl)-2-{3-[5-(2-piperazin-1-ylethoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"A146"

6-(3,5-difluorophenyl)-2-{3-[5-(piperidin-4-yloxy)pyrimidin-2-
yllbenzyl}-2H-pyridazin-3-one

"A147"

3-(6-oxo0-1-{3-[5-(2-piperazin-1-ylethoxy)pyrimidin-2-yl]-
benzyl}-1,6-dihydropyridazin-3-yl)benzonitrile

"A148"

6-(3-fluorophenyl)-2-{3-[5-(piperidin-4-ylmethoxy)pyrimidin-
2-yllbenzyl}-2H-pyridazin-3-one

"A149"

2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)pyrimidin-2-yl]-
benzyl}-6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one

DS
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"A150"

3-(6-0x0-1-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)pyrimidin-
2-yllbenzyl}-1,6-dihydropyridazin-3-yl)benzonitrile

"A151"

6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(1-piperidin-4-yl-1H-
pyrazol-4-yl)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"A152"

6-(3-methoxyphenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-
yl)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"A153"

6-(3-fluorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yi)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

"A164"

6-(3,5-difluorophenyl)-2-{3-[5-(1H-pyrazol-4-yl)pyrimidin-2-
yllbenzyl}-2H-pyridazin-3-one
/N\NH

e

7%
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IIA1 55"

6-(3,5-difluorophenyl)-2-(3-{5-[1-(2-methylaminoethyl)-1H-
pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one,

"A156"

6-(3-chlorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
Cl

"A157"

"A158"

6-(3,5-difluorophenyl)-2-(3-{5-[1-(3-methylaminopropyl)-1H-
pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one
/N\N/\/\N/
= H

1, g
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"A159"

3-{1-(3-{5-[1-(2-methylaminoethyl)-1H-pyrazol-4-yl]pyrimidin-
2-yl}benzyl)-6-oxo-1,6-dihydropyridazin-3-yl]benzonitrile

N———-

"A160"

6-(3,5-difluorophenyl)-2-(3-{5-[1-(2-piperazin-1-ylethyl)-1H-
pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one

F
N _N T\
N| \N\/\N\\/NH
N o N/| X
NS
‘\©)\N

"A161"

3-(6-0x0-1-{3-[5-(1H-pyrazol-4-yl)pyrimidin-2-yllbenzyl}-1,6-
dihydropyridazin-3-yl)benzonitrile

/N\
~ — NH
Y \ Z
o~
N

%%
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"A162"

3-[6-ox0-1-(3-{5-[1-(2-piperazin-1-ylethyl)-1H-pyrazol-4-yl]-
pyrimidin-2-yl}benzyl)-1,6-dihydropyridazin-3-yllbenzonitrile

jsSo

N— \\/NH

"A163"

N-(4-dimethylaminobutyl)-2-[3-(6-ox0-3-pyridin-4-yl-6H-
pyridazin-1-ylmethyl)phenyl]pyrimidine-5-carboxamide

"A164"

N-(4-dimethylaminobutyl)-2-{3-[3-(4-cyanophenyl)-6-0x0-6H- .

pyridazin-1-ylmethyl]phenyl}pyrimidine-5-carboxamide
NN

"A165"

%]
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"A166"

M

/
o

"A167"

"A168"

"A169"

6-(1-methyl-1H-pyrazol-4-yl)-2-(3-{5-[1-(2-pyrrolidin-1-yl-
ethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-

one

540
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"A170"

6-(3,5-difluorophenyl)-2-(3-{5-[1-(2-morpholin-4-ylethyl)-1H-
pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one

L O

"A171"

6-(3,5-difluorophenyl)-2-(3-{5-[1-(2-dimethylaminoethyl)-1H-
pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one

A _N
Qﬂ %@xw
=~ == \
\ N
F -
N =N

"A172"

6-(3,5-difluorophenyl)-2-(3-{5-[1-(3-dimethylaminopropyl)-
1H-pyrazol-4-yllpyrimidin-2-yl}benzyl)-2H-pyridazin-3-one

"A173"

6-(3,5-difluorophenyl)-2-(3-{5-[1-(2-pyrrolidin-1-ylethy!)-1H-
pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one

"A174"

3-[1-(3-{5-[1-(2-morpholin-4-ylethyl)-1H-pyrazol-4-yl}-
pyrimidin-2-yl}benzyl)-6-oxo-1,6-dihydropyridazin-3-yl}-
benzonitrile

O

M
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"A175"

2-(3~{5-[1-(2-morpholin-4-ylethyl)-1H-pyrazol-4-yl]pyrimidin-
2-yl}Ybenzyl)-6-pyridin-3-yl-2H-pyridazin-3-one

,J\N%O/L?/@“\\ >

"A176"

6-(1-methyl-1H-pyrazol-4-y1)-2-(3-{5-[1-(2-morpholin-4-yI-
ethyl)-1H-pyrazol-4-yl}pyrimidin-2-yl}benzyl)-2H-pyridazin-3-
one

N\
—N

—

rJ\N\ o) Nﬁﬁ\l\\\
k©xm | (P

"A177"

2-(3-{5-[1-(2-morpholin-4-ylethyl)-1H-pyrazol-4-ylJpyrimidin-
2-yl}benzyl)-6-pyridin-4-yl-2H-pyridazin-3-one

"A178"

6-(4-methanesulfonylphenyl)-2-(3-{5-[1-(2-morpholin-4-yi-
ethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-
one

"A179"

6-pyridin-4-yl-2-(3-{5-[1 -(27pyrrolidin-1 -ylethyl)-1H-pyrazol-4-
yllpyrimidin-2-yl}benzyl)-2H-pyridazin-3-one

AL
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"A180" | 4-[6-ox0-1-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]-

pyrimidin-2-yl}benzyl)-1,6-dihydropyridazin-3-yl]benzonitrile

A
74 N/\/
_ \
N= \ 0] —N
N—N
"A181" | 2~(3-{5-[1-(2-morpholin-4-ylethyl)-1H-pyrazol-4-yljpyrimidin-
2-yl}benzyl)-6-pyridin-4-yl-2H-pyridazin-3-one
IIA1 82" Br
— N
— N—N

"A183" 6-(4-methanesulfonylphenyl)-2-(3-{5-[1-(2-morpholin-4-yl-

ethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-

one
"A184" | 6-(5-methyloxazol-2-yl)-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-
pyrazol-4-yllpyrimidin-2-yl}benzyl)-2H-pyridazin-3-one
"A185" 6-(3-fluorophenyl)-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-
pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one

4%
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I’A1 86"

6-(1-propyl-1H-pyrazol-4-yl)-2-(3-{5-[1-(2-pyrrolidin-1-yl-
ethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-

one

N

///

N
N/\ \ X | N\N
\ ﬁ/L
N\N ) N \
SN

"A187"

2-(3~{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]pyrimidin-2-
yl}benzyl)-6-thiophen-3-yl-2H-pyridazin-3-one

"A188"

F
N
/ \ /\
N/é:]\(l N
ke ey
NS
k©/kN

"A188a"

N
N> ~ N
\ N7 \
N O -
N

“N
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"A189" | 3-(1 ~{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-
oxo-1,6-dihydropyridazin-3-yl)benzonitrile
"A190" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-(1-
methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
iQ\X‘N\
/ \\)\
=N’ /2me
e \N/
\
"A191" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-(3-
fluorophenyl)-2H-pyridazin-3-one
"A192" 2-{3-[5~(3-dimethylaminopropoxy)pyrimidin-2-ylJbenzyl}-6-
thiazol-2-yl-2H-pyridazin-3-one
"A193" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-
phenyl-2H-pyridazin-3-one
"A194" | 4-(1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-
oxo-1,6-dihydropyridazin-3-yl)benzonitrile
"A195" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-p-
tolyl-2H-pyridazin-3-one
"A196" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-
(2H-pyrazol-3-yl)-2H-pyridazin-3-one
"A197" 6-(3,4-difluorophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yljbenzyl}-2H-pyridazin-3-one
"A198" | 2-{3-[56-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-(4-
methanesulfonylphenyl)-2H-pyridazin-3-one
"A199" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-[4-
(5-methyl-1,2,4-oxadiazol-3-yl)phenyl]-2H-pyridazin-3-one
"A200" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-
pyridin-4-yl-2H-pyridazin-3-one
"A201" 6-(3-bromophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

pU
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"A202" 2-{3-[5~(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-
(3,4,5-trifluorophenyl)-2H-pyridazin-3-one
"A203" | 6-(3,5-dimethoxyphenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yl]lbenzyl}-2H-pyridazin-3-one
"A204" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-(3-
fluoro-4-methoxyphenyl)-2H-pyridazin-3-one
"A205" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-(4-
, methoxyphenyl)-2H-pyridazin-3-one
"A206" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-(3-
trifluoromethylphenyl)-2H-pyridazin-3-one,
"A207" 6-(3-chlorophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
"A208" 2-{3-[5~(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-
pyridin-3-yl-2H-pyridazin-3-one
"A209" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-(1-
methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A210" 6-(3-chloro-5-fluorophenyl)-2-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
"A211" | 2~{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-(4-
fluoro-3-methoxyphenyi)-2H-pyridazin-3-one
"A212" 6-(4-chlorophenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
"A213" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-(4-
fluorophenyl)-2H-pyridazin-3-one
"A214" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-
thiophen-2-yl-2H-pyridazin-3-one
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N-[4-(1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl}-

"A215"
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)phenyl]acetamide
N
T
ﬁ/o\/\/N
"A216" | 6-(3,4-dimethoxyphenyl)-2-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A217" 6-benzo-1,2,5-thiadiazol-5-yl-2-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
g e
oy
"A218" 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyi}-6-
furan-3-yl-2H-pyridazin-3-one
"A219" | 2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-(5-
methyl-1,2,4-oxadiazol-3-yl)-2H-pyridazin-3-one
"A220" | 4-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]lbenzyl}-
6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile
"A221" | 3-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yllbenzyl}-
6-ox0-1,6-dihydropyridazin-3-yl)benzonitrile
"A222" | 3-(1-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yllbenzyl}-6-
oxo-1,6-dihydropyridazin-3-yl)benzonitrile
"A223" | 2-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]benzyl}-6-
pyridin-4-yl-2H-pyridazin-3-one
"A224" 6-(4-methanesulfonylphenyl)-2-{3-[5-(1-methylpiperidin-4-
yloxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
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"A225"

methyl 5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)thiophene-2-

carboxylate

"A226"

2-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yllbenzyl}-6-
(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one

"A227"

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-ylJbenzyl}-6-(5-
oxo-4,5-dihydro-1,2,4-oxadiazol-3-yl)-2H-pyridazin-3-one

O-N
o=<N \
H/\\/l /j/o\/\/N

"A228"

2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yiJbenzyl}-6-
piperazin-1-yl-2H-pyridazin-3-one

HN
H@ﬁ

O\/\/N

"A229"

N
6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-yl-
ethoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

"A230"

2-[3-(5-bromopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-
4-yl)-2H-pyridazin-3-one
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"A231" 2-[3~(5-hydroxypyrimidin-2-yl)benzyl]-6-(1-methyl-1H-
pyrazol-4-yl)-2H-pyridazin-3-one
"A235" 6-(3-f|uorophenyl)-2-{3-[5-(2-morpholin-4-yletho5(y)pyrimidin-
2-yllbenzyl}-2H-pyridazin-3-one
"A237" 2-{3-[5-(1-methylpiperidin-4-ylmethoxy)pyrimidin-2-yl]-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A238" | 2-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]benzyl}-6-
(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A239" 2-[3-(5-methoxypyrimidin-2-yl)benzyl]-6-(1-methyl-1H-
pyrazol-4-yl)-2H-pyridazin-3-one
"A240" 2-{3-[5-(3-methoxypropoxy)pyrimidin-2-yl]benzyl}-6-(1-
methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A241" | 2-{3-[5-(2-methoxyethoxy)pyrimidin-2-yl]benzyl}-6-(1-methy!-
1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A242" | 2-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yllbenzyl}-6-(1-
propyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A243" 2-(3-{5-[2-(4-methylpiperazin-1-yl)ethoxy]pyrimidin-2-yl}-
benzyl)-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A244" | 2~(3-{5-[2-(4-methyl-3-oxopiperazin-1-yl)ethoxy)pyrimidin-2-
yl}benzyl)-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
A0 0
’ﬁ/gj\Q\TN\ H]\N/
N# NJ\O/\/N\)
"A245" 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(3-morpholin-4-yl-
propoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

54‘1‘
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"A246"

6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-y|-
propoxy)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one

"A247"

2-{3-[5-(1-methyl-2-morpholin-4-ylethoxy)pyrimidin-2-yf)-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one

O
X N N\
My o

"A248"

2-{3-[5-(2-dimethylaminoethoxy)pyrimidin-2-yllbenzyl}-6-(1-
methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one

"A249"

2-{3-[5-(2-methyl-3-morpholin-4-ylpropoxy)pyrimidin-2-yi]-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one

yZ (0]
N \N’N l\Nj\
A
N N .= O/\‘/\N/\

o)

"A250"

6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-pyrrolidin-1-yl-
ethoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

|IA251 n

2-[3-(5-ethoxypyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-
4-yl)-2H-pyridazin-3-one

"A252"

6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-yl-2-oxo-
ethoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one

S9SN
— SN NS -0
N\;j/EY N'\/lo /\ﬂ/@
0
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"A253" 6-(3-chlorophenyl)-2-{3-[5-(2-morpholin-4-ylethoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
llA254ll
"A255Il
"A256"
"A257" 3-(1-{3-[5-(1-methylpiperidin-4-ylmethoxy)pyrimidin-2-yl]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yi)benzonitrile
"A258" | 2-[3-(5-bromopyridin-2-yl)benzyl]-6-(3,5-difluorophenyl)-2H-
pyridazin-3-one
"A259" | 6-(3,5-difluorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-
ylpyridin-2-yl]benzyl}-2H-pyridazin-3-one
"A260" | 3-(1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyi}-6-
oxo-1,6-dihydropyridazin-3-yl)benzamide
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"A261" o O
H,N \N,N | N\ ?_
N. .= O/\/\TL—
"A262" 3-{1-[3-(5-bromopyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydro-
pyridazin-3-yl}benzonitrile
"A263" | 3-{1-[3-(5-hydroxypyrimidin-2-yl)benzyl]-6-ox0-1,6-dihydro-
pyridazin-3-yl}benzonitrile
"A264" 3-(6-0x0-1-{3-[5-(piperidin-4-ylmethoxy)pyrimidin-2-yl]-
benzyl}-1,6-dihydropyridazin-3-yl)benzonitrite
"A265" | tert-butyl 4-(2-{3-[3-(3-cyanophenyl)-6-oxo-6H-pyridazin-1-
yimethyl]phenyl}pyrimidin-5-yloxymethyl)piperidine-1-
carboxylate
"A266" 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(piperidin-4-yloxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A267" | 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(piperidin-4-yimethoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A268" | 3-(1-{3-[5-(3-methylaminopropoxy)pyrimidin-2-yl]benzyl}-6-
oxo-1,6- d|hydropyr|dazm 3-yl)benzonitrile
W
\J\ O/\/\NH
"A269" | 3-[1-(3-{5-[2-(4-methyl-3-oxopiperazin-1-yl)ethoxy]pyrimidin-
2-yl}benzyl)-6-oxo-1,6-dihydropyridazin-3-yl]benzonitrile
q AP 0
N
AN \N/N I N\ KU\N/
"A270" | 3-[1-(3-{5-[2-(4-methylpiperazin-1-yl)ethoxy]pyrimidin-2-yl}-
benzyl)-6-ox0-1,6-dihydropyridazin-3-yljbenzonitrile
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"A271" 3-(1-{3-[5-(2-methoxyethoxy)pyrimidin-2-yl]benzyl}-6-oxo-
1,6-dihydropyridazin-3-yl)benzonitrile
"A272" | 3-(1 ~{3-[5-(3-methoxypropoxy)pyrimidin-2-yljbenzyl}-6-oxo-
1,6-dihydropyridazin-3-yl)benzonitrile
"A273" | 6~(3-fluorophenyl)-2-{3-[5-(1-methylpiperidin-4-ylmethoxy)-
pyrimidin-2-yl]lbenzyl}-2H-pyridazin-3-one
"A274" | 2-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yl]benzyl}-6-
(1-propyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A275" | 6-(3-chlorophenyl)-2-{3-[5-(1-methylpiperidin-4-ylmethoxy)-
pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A276" %
N
A276a \/N,N:
' A
N\N o N 43/0\@
"A277" | 5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yllbenzyl}-
6-ox0-1,6-dihydropyridazin-3-yl)thiophene-2-carboxylic acid
"A278" | 5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-yljbenzyl}-
6-oxo-1,6-dihydropyridazin-3-yl)thiophene-2-carboxamide
"A279" | N-methyl-5-(1-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-
yllbenzyl}-6-oxo-1,6-dihydropyridazin-3-yl)thiophene-2-
carboxamide
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"A280" | 2-[3-(5-aminopyrazin-2-yl)benzyl]-6-(3,5-difluorophenyl)-2H-
pyridazin-3-one
"A281" | 6-(3,5-difluorophenyl)-2-[3-(6-methylpyridazin-3-yl)benzyl]-
2H-pyridazin-3-one
"A282" 2-[3-(6-aminopyridazin-3-yl)benzyl]-6-(3,5-difluorophenyl)-
2H-pyridazin-3-one
"A283" methyl (E)-3-(2-{3-[6-0x0-3-(3,4,5-trifluorophenyl)-6H-
pyridazin-1-ylmethyljphenyl}pyrimidin-5-yl)acrylate
"A284" | 2-{3-[5-((E)-3-aminopropenyl)pyrimidin-2-yllbenzyl}-6-(3,4,5-
trifluorophenyl)-2H-pyridazin-3-one
"A285" 2-{3-[5-(3-aminopropyl)pyrimidin-2-yllbenzyl}-6-(3,4,5-
trifluorophenyl)-2H-pyridazin-3-one
"A286" 2-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yllbenzyl}-6-(1-
methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A287" 3-(1-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yllbenzyl}-6-
oxo-1,6-dihydropyridazin-3-yl)benzonitrile
"A288" 3-{6-0x0-1-[3-(5-piperazin-1-ylpyrimidin-2-yl)benzyl]-1,6-
dihydropyridazin-3-yl}benzonitrile
"A289" | 6-(4-methanesulfonylphenyl)-2-[3-(5-piperazin-1-ylpyrimidin-
2-yh)benzyl]-2H-pyridazin-3-one
"A290" 4-{1-[3-(5-aminopyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydro-
pyridazin-3-yl}benzonitrile
"A291" 3-{1-[3-(5-aminopyrimidin-2-yl)benzyl]-6-oxo-1,6-dihydro-
pyridazin-3-yl}benzonitrile
"A292" | 6-(1-methyl-1H-pyrazol-4-yl)-2-[3-(5-piperazin-1-ylpyrimidin-
2-yl)benzyl]-2H-pyridazin-3-one
"A293" | 2-[3-(5-aminopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-
4-yl)-2H-pyridazin-3-one
"A204" | 2-{3-[6-(2-hydroxyethoxy)pyrimidin-2-yl]benzyl}-6-(1-methyl-
1H-pyrazol-4-yl)-2H-pyridazin-3-one
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"A295" 3-(1-{3-[5-(3-hydroxypropoxy)pyrimidin-2-ylJbenzyl}-6-oxo-
1,6-dihydropyridazin-3-yl)benzonitrile
"A296" | 3-(1-{3-[56-(2-hydroxyethoxy)pyrimidin-2-yljbenzyl}-6-oxo-1,6-
dihydropyridazin-3-yl)benzonitrile
"A297" 2-{3-[5-(3-hydroxypropoxy)pyrimidin-2-yllbenzyl}-6-(1-
methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one
"A298" 3-[1-(1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-
phenyl}ethyl)-6-oxo-1,6-dihydropyridazin-3-yl]lbenzonitrile
"A299" | 6-(3,5-difluorophenyl)-2-(1-{3-[5-(3-dimethylaminopropoxy)-
pyrimidin-2-ylJphenyl}ethyl)-2H-pyridazin-3-one
"A300" 6-(3,5-difluorophenyl)-2-((R)-1-{3-[5~(3-dimethylamino-
propoxy)pyrimidin-2-yllphenyl}ethyl)-2H-pyridazin-3-one
"A301" 6-(3,5-difluorophenyl)-2-((S)-1-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-ylJphenyl}ethyl)-2H-pyridazin-3-one
"A302" | 3-(1-{3-[5-(1-methyl-1-oxypiperidin-4-ylmethoxy)pyrimidin-2-
yl]benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile
"A303" 3-(1-{3-[5-(1-formylpiperidin-4-ylmethoxy)pyrimidin-2-yi]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile
"A304" A
S \N/N\QW\NJ\
N= N~ NH,
o/\g/
"A305" A
NS \N/N\/©\|/5\ /(\/’O
N= N~ o
"A306" Z O
S \N/N\/Q\W\Nj\ /@
N= N Ao N
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"A307ll o
. ~ \N,N\/Q\(Nj\ N/
\N N = o
||A308" yZ o
N
\N/N\Q\WN\
N~ 0
|
"A309" Z (0] % |
N
X \N/N x |\Nj\
N~ 0
N\H/O\/\N/
0 |
"A310" _~_0
N
\N’N\%
N A NASN
o) N
0]
||A311" Y (0]
N .
X \N/N\/Q\IKN\
N~ 0
||A312u Z O
N
N
N = 0 N
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"A313" Z O
N\\ X N N
” B\
Z 0

"A314" ¥ 0
. N
AN \N,N%
N~ 0

~ N

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Process for the preparation of compounds of the formula | according
to Claims 1-14 and pharmaceutically usable derivatives, salts, sol-

vates, tautomers and stereoisomers thereof, characterised in that

a) a compound of the formula I
Pz o
X _NH 1
R1 N

in which R" has the meaning indicated in Claim 1,

is reacted with a compound of the formula |l|

5r
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R4
Hi

R3

in which R?, R®, R* and R* have the meanings indicated in Claim 1
and

L denotes Cl, Br, | or a free or reactively‘ functionally modified
OH group,

or

b) a radical R? is converted into another radical R? by

i) converting an oxadiazole radical into a pyrimidinyl radical,
ii) acylating or alkylating an amino group,

iii) etherifying a hydroxyl group,

or

c) thatitis liberated from one of its functional derivatives by

treatment with a solvolysing or hydrogenolysing agent,

and/or

a base or acid of the formula | is converted into one of its salts.

Medicaments comprising at least one compound of the formula |
according to Claim 1-14 and/or pharmaceutically usable derivatives,
salts, solvates, tautomers and stereoisomers thereof, including mix-

tures thereof in all ratios, and optionally excipients and/or adjuvants.

17. Use of compounds according to Claim 1-14

O
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19.

20.

21.

22.

- 265 -

and pharmaceutically usable derivatives, salts, solvates, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of diseases in
which the inhibition, regulation and/or modulation of kinase signal
transduction plays a role.

Use according to Claim 17 of compounds according to Claim 1-14
and pharmaceutically usable derivatives, solvates and stereocisomers
thereof, including mixtures thereof in all ratios,

for the preparation of a medicament for the treatment of diseases
which are influenced by inhibition of tyrosine kinases by the com-
pounds according to Claim 1-14.

Use according to Claim 17 for the preparation of a medicament for
the treatment of diseases which are influenced by inhibition of Met

kinase by the compounds according to Claim 1-10.

Use according to Claim 18 or 19, where the disease to be treated is a

solid tumour.

Use according to Claim 20, where the solid tumour originates from
the group of tumours of the squamous epithelium, the bladder, the
stomach, the kidneys, of head and neck, the oesophagus, the cervix,
the thyroid, the intestine, the liver, the brain, the prostate, the uro-
genital tract, the lymphatic system, the stomach, the larynx and/or the

lung.

Use according to Claim 20, where the solid tumour originates from
the group monocytic leukaemia, lung adenocarcinoma, small-cell

lung carcinomas, pancreatic cancer, glioblastomas and breast carci-

noma.
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24.

25.

26.

27.

- 266 -

Use according to Claim 21, where the solid tumour originates from
the group of lung adenocarcinoma, small-cell lung carcinomas, pan-
creatic cancer, glioblastomas, colon carcinoma and breast carci-
noma.

Use according to Claim 18 or 19, where the disease to be treated is a
tumour of the blood and immune system.

Use according to Claim 24, where the tumour originates from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute

lymphatic leukaemia and/or chronic lymphatic leukaemia.

Medicaments comprising at least one compound of the formula | ac-
cording to one or more of Claims 1 to 14 and/or pharmaceutically
usable derivatives, solvates and stereoisomers thereof, including
mixtures thereof in all ratios, and at least one further medicament

active ingredient.

Set (kit) consisting of separate packs of

(a) an effective amount of a compound of the formula | according
to one or more of Claims 1 to 14 and/or pharmaceutically usable
derivatives, solvates, salts and stereocisomers thereof, including mix-
tures thereof in all ratios,

and

(b) an effective amount of a further medicament active ingredi-

ent.
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64372 Ober-Ramstadt

DE

taat des Sitzes oder Wohnsitzes angegeben ist.)

Diese Person ist:

D nur Anmelder

[E Anmelder und Erfinder

nur Erfinder (Wird dieses Kdstchen
D angekreuzt, so sind die nachstehenden
Angaben nicht notig)

Registrierungsnr. des Anmelders beim Amt:

Staatsangehérigkeit (Staat):
DE ~

Sitz oder Wohnsitz (Staat):
E

Diese Person ist Anmelder D alle Bestim- D alle Bestimmungsstaaten mit Ausnahme IZ
for folgende Staaten: mungsstaaten der Vereinigten Staaten von Amerika

die im Zusatzfeld

nur die Vereinigten
angegebenen Staaten

Staaten von Amerika

Name und Anschrift: (Familienname, Vorname: bei juristischen Personen vollstandige amuliche
Bezeichnung. Bei der Anschrift sind die Postleitzahl und der Name des Staats ansugeben. Der in
diesem Feld in der Anschrifi angegebene Staat ist der Staar des Sitzes oder Wohnsiizes des
Anmelders, sofern nachstehend kein Staat des Sitzes oder Wohnsitzes angegeben ist)

STIEBER, Frank

Max-Reger-Strasse 16
69121 Heidelberg

Diese Person ist:
D nur Anmelder
E Anmelder und Erfinder
nur Erfinder (Wird dieses Kdstchen

angekreuzt, so sind die nachstehenden
Angaben nicht nétig.)

DE Registrierungsnr. des Anmelders beim Amt:
Staatsangehorigkeil (Staat): Sitz oder Wohnsitz (Staaz): -
DE DE

Diese Person ist Anmelder

allc Bestim-
far folgende Staaten:

alle Best,immun§svaamn mit Ausnahme [E
mungsstaaten- der Vereinigten Staaten von Amerika

dic im Zusatzfcld

nur die Vercinigten
angegebenen Staaten

Staaten von Amerika

Name und Anschrift: (Famtlienname, Vorname; bel juristischen Personen vollsiindige amiliche
Bezeichnung. Bei der Anschrift sind die Postleitzahl und der Name des Staats anzugeben. Der in
diesem Feld in der Anschrift angegebene Staat ist der Staat des Sitzes oder Wohnsitzes des
Anmelders, sofern nachstehend kein Staat des Sitzes oder Wohnsitzes angegeben ist)

SCHADT, Oliver
Forststrasse 4

Diese Person ist:
D nur Anmelder

@ Anmelder und Erfinder

nur Erfinder (Wird dieses Kédstchen
D angekreuzt, so sind die nachstehenden

63517 Rodenbach Angaben nicht nitig,)

DE ‘ Registrierungsnr. des Anmelders beim Amt:
Staatsangehérigkeit (Staat): Sitz'oder Wohnsitz (Staat):

DE , DE :

Diese Person jst Anmelder D.allc Bestim- [:] alle Bestimmungsstaaten mit Ausnahme E
fur folgende Staaten: mungsstaaten der Vereinigten Staaten von Amerika

die im Zusatzfeld

riur dic Vereinigten
i3 angegebenen Staaten

Staaten von Amerika

Name und Anschrift: (Familienname, Vorname; bei juristischen Personen vollsidndige amiliche
Bezeichnung. Bel der Anschrift sind die Postleitzahl und der Name des Staats anzugeben. Der in
diesem Feld in der Anschrifi angegebene Staat ist der Staat des Sitzes oder Wohnsitzes des
Anmelders, sofern nachstehend kein Staat des Sitzes oder Wohnsitzes angegeben ist,)

BLAUKAT, Andree
Am Klingenteich 17a
64367 Muehital

DE

Diese Person ist:
[:I nur Anmelder

@ Anmelder und Erfinder

nur Erfinder (Wird dieses Kdisichen
D angekreuzt, so sind die nachstehenden
Angaben nicht nétig)

Registrierungsnr. des Anmelders beim Amt:

Staatsangehbrigkeit (Staar):
DE

Sitz oder Wohnsitz (Staat):
E

Diese Person ist Anmeldcr D alle Bestim- alle Bestimmungsstaaten mit Ausnahme E
fur folgende Staaten: mungsstaaten - der Vereinigten Staaten von Amerika

dic im Zusatzfeld

die Vereinigten
Staatcn von An angegebenen Staaten

Staaten von Amerika

D Weitere Anmelder und/oder (weitere) Esfinder sind auf einem zustitzlichen Fortsetzungsblatt angegeben.

Formblatt PCT/RO/101 (Fortsetzungsblatt) (April 2007)

Siehe Anmerkungen zu diesem Antragsformular
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BlauNr. ..3...

Feld Nr.V  BESTIMMUNGEN

Die Einrcichung dieses Antrags umfafit-gemiill Regel 4.9 Absatz a die Bestimmung aller Vertragsstaaten, fiir die der PCT am
intemationalen Anmeldedatum verbindlich isi, und insoweit verfiigbar, fiir jede Art von Schutzrecht und sowoh! filr ein regionales als
auch fir ein nationales Patent. '

Dennoch wird
DE Deutschland nicht fiir ein nationales Schutzrecht bestimmt
D JP Japan nicht fir ein nationales Schutzrecht bestimmt
D KR Republik Korea nicht flir ein nationales Schutzrecht bestimm¢
D RU Russische Foderation nicht fiir ein nationales Schutzrecht bestimmt
(Obenstehende Kistchen konnen nur angekreuzt werden, um die betreffenden Bestimmungen (unwiderﬁﬁich) auszuschliefen, falls die
internationale Anmeldung, zum Zeitpunkt ihrer Einreichung oder nachtraglich gemaf Regel 26bis. 1, in Feld Nr. VI die Prioriléit einer

in dem betreffenden Staat eingereichten friheren nationalen Anmeldung beansprucht, um zu vermeiden, daf diese friihere nationale
Anmeldung nach nationalem Recht ihre Wirkung verliert).

Feld Nr. VI PRIORITATSANSPRUCH

Die Prioritiit der folgenden friiheren Anmeldung(en) wird hiermit in Anspruch genommen:

Anmeldedatum Aktenzeichen Ist die frilhere Anmeldung eine:

der frilheren Anmeldung |der fritheren Anmeldung nationale Anmeldung:
(Tag/Monat/Jahr) Staat oder Mitglied der WTO | regionales Amt Anmeldeamt

regionale Anmeldung; |internationale Anmeldung;

Zeile (1) : .
12. Juli 2007 |10 2007 032 507.1 | DE
(12.07.2007)

Zeile (2)

Zeile (3)

: D Weitere Prioritétsanspriiche sind im Zusatzfeld angegeben.

ﬂbermitth_mg ciner beglaubigten Abschrift: Das Anmeldeamt wird ersucht, eine beglaubigte Abschrift der oben bezeichneten
fritheren Anmeldung(en) zu-erstellen und dem internationalen Biiro zu Gibermitteln (rnur Jfalls die friihere Anmeldung(en) bei dem Amt

eingereicht worden ist (sind), das filr die Zwecke dieser internationalen Anmelds g Anmeldeamt ist).

(I samuiche zeiten O zieq) [ zeie@ - O zeied [[] weitere, siehe Zusatzfeld
Wiederherstellung des Prioritiitsrechts: Das Anmeldcamt wird ersucht, das Priorititsrecht der oben bezeichneten oder im Zusatzfeld
unter Punkt(e) ( ) angegebenen fritheren Anmeldung(en) wiederherzustellen. (Siehe auch die Aimerkungen zu

Feld Nr._ VI, weitere Angaben zur Begrindung des Antrags auf Wiederherstellung des Prioritdtsrechis sind einzureichen.) -

Einbeziehung durch Verweis: Ist ein in Artikel 11 Absatz 1 Ziffer iii Buchstabe d oder e genannter Bestandteil der internationalen
Anmeldung oder ein in Regel 20.5 Absatz a genannter Teil der Beschreibung, der Anspriiche oder der Zeichnungen nicht anderswo in
der intemationalen Anmeldung, aber vollstindig in einer fritheren Anmeldung enthalten, deren Prioritit, zu dem Datum, an dem gin oder
mehrere in Artikel 13 Absatz 1 Ziffer iii genannte Bestandteile zuerst beim Anmeldeamt eingegangen sind, beansprucht wird, so wird
dieser Bestandteil oder Teil, vorbehaltlich der Bestitigung nach Regel 20.6, filr die Zwecke der Regel 20.6 in diese internationafe
Anmeldung einbezogen. . B

Feld Nr. VIl INTERNATIONALE RECHERCHENBEHORDE

Wahl der internationalen Recherchenbehrde (ISA) (falls zwei oder mehr als zwei internationale Rechierchenbehtrden fiir die Ausfithrung
der imemétgﬁalen Recherche zusténdig sind, geben Sie die von lhnen gewdhlte Behorde an; der Zweibuchstaben-Code kanri benutzt werden):
ISA/

Aautrag auf Nutzung der Ergebnisse einer fritheren Recherche; Bezugnahme auf diese frithere Recherche (falls eine frihere
Recherche bei der internationalen Recherchenbehorde bearitragt oder von ihr durchgefiihrt worden ist):
Datum (Tag/Monat/Jahr) Aktenzeichen Staat (oder regionales Ami)

Feld Nr. VIII ERKLARUNGEN

Die Felder Nr. VI (i) bis (v) enthalten die folgenden Erklirungen (Kreuzen Sie unten die entsprechenden Anzahl der
Kdstchen an und geben Sie in der rechien Spallte fiir jede Erklirung deren Anzahl an) : ‘ Erklirungen
Feld Nr. VIII (i) Erklirung hinsichtlich der Identitat des Erfinders :

[C] Feld Nr. VIHI Gii) Erklirung hinsichtlich der Bercchtigung des Anmclders, zum Zeitpunkt des
internationalen Anmeldedatums, ein Patent zu beantragen und zu erhalten
[J FeldNe.VIDGii)  Erklirung hinsichtlich der Berechtigung des Anmelders, zum Zeitpunkt des
internationalen Anmeldedatums, di¢ Prioritit einer frilheren Anmeldung
zu beanspruchen

D Feld Nr. VIII (iv) Erﬁnélererklﬁnmg '(nur im Hinblick suf die Bestimmung derVereinigten
Staaten von Amerika)

D Feld Nr. VI (v) Erklérung hinsichtlich unschidlicher Offenbarungen oder Ausnahmen
von der Neuheitsschiddlichkeit

Formblatt PCT/RO/101 (Blatt 2) (April 2007) Siehe Anmeérkungen zu diesem Antragsformular
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Blat Nr. .. 4...

Feld Nr. I1X

KONTROLLISTE; EINREICHUNGSSPRACHE

Diese intemationale Anmeldung enthiilt:
(a) auf Papier, die folgende Anzahl Blitter:

Antrag (inklusive
Erkldrungs- und Zusatzblitter) 4

Beschreibung (ohne
Sequenzprotokoll und/oder

diesbeziigliche Tabellen) : 213
Anspriiche : 53
Zusammenfassung : 1
Zeichnungen :

v Teilanzah! : 271
Sequenzprotokoll
diesbezilgliche Tabellen

(fiir beide, Anzah! der Blitter,
soweit auf Papier eingereicht
wird, unabhéingig davon, ob
zusdtzlich auch in elektronischer
Form eingereicht wird;:

siehe unter (c))

Gesamtanzabl : 271

(b)[J ausschilieBlich in elektronischer
Form (Abschnitt 801(a)(i))

(i) [J Sequenzprotokoll
(i) £J diesbezligliche Tabellen

(¢) [ auch in elektronischer Form
(Abschnitt 801(a)(ii))

(i 3 Sequenzprotokoll
(ii) [J dicsbeziigliche Tabellen

Art und Anzabl der Datentriiger (Diskette, CD-
ROM, CD-R oder sonstige) auf denen sich befinden

(zusdtzliche eingereichte Kopien unter Punkt 9(ii)
und/oder 10(ii) in der rechten Spalte angeben)

Dieser internationalen Anmeldung liegen die folgenden
Unterlagen bei (kreuzen Sie die entsprechenden Késichen
an und geben Sie in der rechten Spalte jeweils die Anzahl
der beiliegenden Exemplare an) :

1. Blatt fiir die Gebiihrenberechnung

2. Original einer gesonderten Vollmacht
Original einer allgemeinen Vollmacht

g0 OO

vor|
Begriindung fiir das Fehlen einer Unterschrift

Priprilﬁ'tsbe'legrse‘, in Feld Nr. Vi durch folgende
Zeilennummer(n) gekennzeichnet: ............

7. {0 Ubersetzung der intemationalen Anmeldung in die
folgende Sprache: . ........................

5.
6.

Anzahl

Kogie der allgemeinen Vollmacht; Aktenzeichen (falls
anden): ..... e e et :

8. [J Gesondente Angaben zu hinterlegten Mikroorganismen

oder anderem biologischen Material

9. [J Sequenzprotokolt in elektronischer Form
(Art und Anzahl der Datentréiger)

(i) [J Kopie ausschlicBlich fiis die Zweci(e der interationalen
Recherche nach Regel 13ter(und nichtals Teil der

internationalen Anmeldung)

(i) O (rurfails Fel'de;fb)(l) oder {gﬁ(v inder linken Spalte
2

angekreuzt wurden) Msiitzlic
sowecit zutreffend, einer Kopie fiir dic Zwecke der
internationalen Recherche nach Regel 13fer

(iii) [J zusammen mit entsprechender Erkliirung, daf die

e Kopien einschlieBlich,

Kopie(n) mit dem in der linken Spalte aufgefihrten

Sequenzprotokoll identisch ist

10. [J Tabellen in elektronischer Form im Zusammenhang mit
: Sequenzprotokoll (4rt und Anzah! der Datentréger)

(i) O Kopie ausschlieBlich fiir die Zwecke der intemationalen
Recherche nach Abschnitt 802(b-quater) (und nicht als

Teil der intemationalen Anmeldung)
G) O (e
an

soweit zutreffend, einer Kopic fiir die Zwecke der

lalls Felder (b)(ii} oder (c)(ii) in der linken Spalte
ge{creuzl wurdgn))(zt)lsﬁtz!igh)e( opien einsclﬁie%lzich,

internationalen Recherche nach Abschnitt 802(bquater)

(iti) [J zusammen mit entsprechender Erkliirung, daf dic

_'l$ggie(n) mit dem in der linken Spalte aufgefilhrtcn

ellen identisch ist (sind)
11. B8 Sonstige (einzeln auffihren); Form 10371

Abbildung der Zeichnangen, die
} mit der Zusammenfassung
veroffentlicht werden soll (Nr.):

Sprache, in der die
internationale Anmeldung

nlemationale. Deutsch
eingereicht wird:

ergibt, in welcher Eigenschaft die’ Person unterzeichner,

Feld Nr.X  UNTERSCHRIFT DES ANMELDERS, DES ANWALTS ODER DES GEMEINSAMEN VERTRETERS

Der Name jeder unterzeichnenden Person ist neben der Unterschrift zu wiederholen, und es ist anzugeben, sofern sich dies nicht eindeutig aus dem Antrag

Merck Patent GmbH

T oot

1. Datum des tatstichlichen Eingangs dieser
intcmalionalen‘Anmeldung:

Vom Anmeldeamt auszufillen

(29. 04 08)

2 9 APR 2008

3. Geiindertes Eingangsdatum aufgrund nachtrij lich, jedoch
fristgerecht cingegangener Unterlagen oder Zeichnungen zur
Vervolistindigung dieser internationalen Anmeldung:

Richtigstellungen nach Artikel 11(2) PCT:

4. Datum des fristgerechten Eingangs der angeforderten

5. Intemationale Recherchenbeharde
{falls zwei oder mehr zusténdig sind): ISA /

6. Ubermittlung des Recherchenexemplars
D bis zur Zahlung der Recherchengebiihr
aufgeschoben

2. Zeichnungen:

D eingegangen:

nicht ein-
gegangen:

Datum des Eingangs des Aktenexemplars
beim Intemnationalen Biiro:

Vom Internationalen Biiro auszufiillen

Formblatt PCT/RO/101 (letztes Blatt) (April 2007)

Siehe Anmerkungen zu diesem Antragsformular
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VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT
AUF DEM GEBIET DES PATENTWESENS

PCT

INTERNATIONALER RECHERCHENBERICHT

(Artikel 18 sowie Regeln 43 und 44 PCT)

Akten;eichen des Anmelders oder Anwaits WEITERES slehe Formblatt PCT/ISA/220 sowie, sowelt
P07/070-ve/gs . VORGEHEN zutreﬁend, nachstehender Punkt 5
Internationales Aktenzeichen internationalas Anmeldedatum (Friihestes) Prioritdtsdatum

) (Tag/Monat/Jahr) (Tag/Monat/Jahr)
PCT/EP2008/003473 29/04/2008 12/07/2007

Anmeider

MERCK PATENT GMBH

Dieser internationale Recherchenberlcht wurde von der Internationalen Recherchenbehorde erstelit und wird dem Anmelder geman
Artike! 18 libermittelt. Eine Kopie wird dem Internationalen Biiro (ibermittelt.

Dieser internationale Recherchenberichi umfant insgesamt 3 Biatter. .
Dariiber hinaus liegt ihm Jeweils eine Kopie der in diesem Bericht genannten Unterlagen zum Stand der Technik bel.

1. Grundlage des Berichts
a. Hinsichtiich der Sprache beruht die internationale Recherche auf

der internationalen Anmeldung in der Sprache, in der sie eingerelicht wurde

die Sprache der Ubersetzung handelt, die fir die Zwecke der internationalen Recherche eingerelcht worden Ist
(Regelin 12.3 a) und 23.1 b)).

Dieser internationale Rechefchenbericht wurde erstelit unter Beriicksichtigung der Berichtigung eines offensichtlichen
Fehlers, die nach Rege! 91 von dieser Behtrde genehmigt wurde bzw. dieser Behdrde mitgetellt wurde (Regel 43.6bfs. (a)).

2.

o O
c. [ ] Hinsichtich der in der internationalen Anmeldung offenbarten Nucieotid~ und/oder Aminosauresequenz sishe Feld Nr. |.
D Bestimmte Anspriiche haben sich als nicht recherchierbar erwiesen (siahie Feld Nr. 1),

3. Mangeinde Einheitlichkeit der Erfindung (siehe Feld Nr. l1).
4. Hinsichtiich der Bezeichnung der Erfindung

wird der vom Anmeldér eingereichte Wortiaut genshmigt.

[C]  wurde der Wortiaut von der Benérde wie folgt festgesetzt;

5. Hinsichtlich der Zusammentfassung
wird der vom Anmelder eingereichie Wortlaut genehmigt.

]:] wurds der Wortiaut nach Regel 38.2b) in der in Feld Nr. IV angegebenen Fassung von der Behérde festgasetzt.
Der Anmelder kann der Behorde innerhalb eines Monats nach dem Datum der Absendung dieses internationalen
Recherchenberichts eine Stellungnahme vorlegen.

6. Hinsichtlich der Zelchnungen
a. istfolgende Abbildung der Zelchnungen mﬁ der Zusammenfassung zu verdffentlichen: Abb. Nr.
[[]  wie vom Anmelder vorgeschlagen
D wige von der Behtrde ausgewdhlt, weil der Anmelder selbst keine Abbildung vorgeschlagen hat.
D wie von der Behdrde ausgewdhilt, weil disse Abbildung die Erfindung besser kennzeichnat.
b. I:] wird keine dar Abbildungen mit der Zusammenfassung verdffentlicht.

einer Ubersetzung der internationalen Anmeldung in die folgende Sprache bei der es sich um

Formblatt PCT/ISA/210 (Blatt 1) (April 2007)
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INTERNATIONALER RECHERCHENBERICHT

Internationales Aktenzeichen

| PCT/EP2008/003473
A. KLASSIFIZIERUNG DES ANMELDUNGSGEGENSTANDES ‘
INV.  C07D403/14  C07D413/10  CO7D417/10  CO7D413/14

Nach der Internationalen Patentklassifikation (IPC) oder nach der nationalen Klassifikation und der IPC
8. RECHERCHIERTE GEBIETE . '
Recherchlerter Mindestprifstoff (Klasslifikationssystem und Kiassifikationssymbole )

co7D

Recherchierte, aber nicht zum Mindestpriifstoff gehtrende Veroffentlichungen, sowelt diese unter die recherchierten Geblete fallen

.

Wahrend der internationalen Recherche konsutiierte elektronische Datenbank (Name der Datenbank und evil. verwendete Suchbegriffe)

EPO-Internal

C. ALS WESENTLICH ANGESEHENE UNTERLAGEN T

Kategorie* | Bezeichnung der Verdffentlichung, soweh erforderiich unter Angabe der in Batracht kommenden Telle Betr. Anspruch Nr.

A WO 2007/065518 A (MERCK PATENT GMBH [DE]; 1,15-27
DORSCH DIETER [DE]; SCHADT OLIVER [DE];

BLAUKA) 14. Juni 2007 (2007-06-14)

in der Anmeldung erwihnt

das ganze Dokument

D Weitere Verbffentiichungen sind der Fortsetzung von Feld C zu enlnehmen Siehe Anhang Patentfamilie

* Besondere Kategorien von angegebenen Verdffentlichungen - ™ Spditee:,e Velr)f:"ff%ltalggu;\g' die rg'zich %«érrlr; in:)erdnemolnlaler:1 An';ngédedatum
" . oder dem Priof atum verdtien worden ist und mit der
A v:égﬁ?égfg‘,’g y gfngeecsagfgemu?ggs a&ngsgegg”;chnlk definiert, Anmeldung nicht kollidiert, sondern nur zum Verstlindnis des der

: . Erfindung zugrundellegenden Prinzips oder der ihr zugrundeliegenden
*E" &fteres Dokument, das jedoch ersl am oder nach dem internationaten i )

Theorie angegeben ist

Anmeldedatum verbffentiichl worden ist *X' Verbftentlichung von besonderer Bedeutung; die beanspruchte Erindung

‘L* Verdffentlichung, die geeignet ist, einen Priorititsanspruch zweifethaft er- kann allein aufgrund dieser Verdffentlichung nicht als neu oder auf
schelnen zu lassen, oder durch die das Verdffentlichungsdatum einer erfinderischer Tatigkeit beruhend betrachtet werden
anderen Im Recherchenbericht genannten Vergffentlichung belegt werden vy» yarsgientlichung von besondsrer Bedettung; die beanspruchte Erfindung
soll oder die aus einem anderen besonderen Grund angegeben Ist (wie Kkann nicht als auf erfinderischer TAtigkeit baruhend betrachtet
ausgefihrt) werden, wenn die VerSffentlichung mit elner oder mehreren anderen

*0" Verdftentlichung, die sich auf eine miindiiche Oflenbarung,

Verbffentlichungen dieser Kategori¢ in Verblindung gebracht wird und

eine Benutzung, eine Ausstellung oder andere MaBnahmen bezieht diese Verbindung fiir einen Fachmann naheliegend ist

*P* Verdftentlichung, die vor dem internationalen Anmeldedatumn, aber nach

dem beanspruchtén Prioritatsdatum verdffentlicht worden ist *&' Vertifentiichung, die Mtglied derseiben Pateritfamille ist
Datum des Abschiusses der internationalen Recherche Absendedatum des Intérnationajen’ Recherchenberichts
28. Juli 2008 . 06/08/2008
Name und Postanschrift der Internationalen Recherchenbehérde - Bevollméchtigter Bediensteter

Europ&isches Patentamt, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk T - | )
Tel. (+31~70) 340-2040, Tx. 31 651 epo ni, R

Fax: (+31-70) 340-3016 Bader, Kar1 Giinther

Fommblatt PCT/ASA/210 (Blatt 2) (April 2005)



INTERNATIONALER RECHERCHENBERICHT

Angaben zu Verdffentlichungen, die zur selben Patentfamilie gehoren

intemationales Aktenzelchen

PCT/EP2008/OQ3473
Im Recherchenbericht Datum der Mitglied(er) der ) Datum der
angefithrtes Patentdokument Verbffentiichung Patentfamilie Veréifentiichung
WO 2007065518 A 14-06-2007 - AR 057214 A1 21-11-2007

DE 102005057924 Al 06-06-2007

Fombiatt PCT/ASA/210 {Anhang Patentfamilia) (Apri} 2005}
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¢ SUPERINTENDENCIA DE INDUSTRIAY COMERCIO

l
‘ I
o SRS S TR
/T\rg:l% ';AQEESI\IETIE%I\GION Follos:-sel—r S .
\*’ e LISTA DE CHEQUEO
Industria ¥ Comercio ADMISION A TRAMITE - NUEVAS CREACIONES
SUPFERTNTERN OENTCTA
PATENTE DE INVENCION ﬁ MODELO DE UTILIDAD Art 33 Decision 486/00
/ o

K

Indicacion que se solicita una patente.

Datos de identificacién del solicitante’o de la persona que presenta la solicitud
Descripcion de la invencion

Dibujos de ser estos pertinentes

Comprobante de pago de las tasas establecidas (De ser el caso formato de descuento

)
Completa Incompleta D

PATENTE DE INVENCION PCT l:] MODELO DE UTILIDAD PCT D Art.33 Decision 486/00, Circular Unica

L]
]

]
L]

Indicacién que se solicita una PCT
Copia de la solicitud en espafiol, tal como fue presentada inicialmente (capftulo descriptivo,
reivindicatorio, resumen) '

Dibujos de ser estos pertinentes .

Comprobante de pago de las tasas fgstablecidas (de sér el caso formato de descuento

, |
Completa D : Incompleta I:]

)

DISENO INDUSTRIAL ||

C
!
I
I

(Art. 119 Decisién 486/00)

L]
L]

L]
]

Indicacién que se solicita Disefio industrial

Datos de identificacién del solicitant'e o de la persona que presenta Ia solicitud

Representacion grafica y: fotogra’ﬂca} del Disefio industrial o muestra

del material que incorpora el
disefio

Comprobante de pago de las tasas establecidas

Completa D . ‘ incompleta D

ESQUEMA DE TRAZADO [ |

(Art. 92 Decision 486/00)

HERpEIN]

Indicacién que se solicita un esquema de trazado

Datos de identificacion del solicitante o de la persona que presenta la solicitud

Representacion grafica de un esquema de trazado

Comprobante de pago de las tasas establecidas

Completa I:] Incompleta D




