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1. Yo, Emilio FERRERO, obrando coma apoderado del 

solicitante en el asunto antes identificado, me ref iero al 

Oficio No. 10420 notificado por fijaci6n en lista del 31 de 

Agosto de 2007. 

2. Mediante el Oficio No. 10420 Se puso en conocimiento 

del solicitante el informe del examen de fondo que contiene 

las observaciones hechas por su Despacho sobre la presente 

solicitud de patente. Con el memorial radicado el 23 de 

Noviembre de 2007 solicitØ prôrroga para dar respuesta al 

� 
Oficio No. 10420. Atiendo a las observaciones de là manera 

siguiente: 

3. Claridad de la solicitud: 

En forma resumida su Despacho afirma lo siguiente: 

0 

NIT 860.041.367-3 
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3.1 El tItulo de la solicitud no deberIa incluir el 

tØrmino "y su util–zac–ón coma medicamentos". Se solicita 

realizar la corrección respectiva. 

3.2 CAPITULO REIVINDICATORIO: 

Con relación al capItulo reivindicatorio su Despacho en 

forma resumida cita lo siguiente: 

"Be le requiere al interesado definir o especificar las 

sustituciones y los nthneros de carbono a los que hace 

referencia". 

"Para las reivindi caci ones 1 a 3 se encuentra el tØrmino 

"eventualmente sustituidos, pero no especifican los 

sustituyentes que los conforman. Be solicita hacer la 

aclaración o corrección al respecto". 

"Para las rei vindi caci ones 1 a 4 se encuentra el tØrmino 

"eventualmente en forma de taut ómeros, sus racematos, Bus 

enantiÆmeros, sus diasteroisÆmeros y sus mezclas, asI como 

eventualmente de sus sales por adición de Æcidos 

farmacológicamente inocuas" los cuales deben ser eliminados 

o sustezitados ya que los grupos estructurales que lo 

con forman no pueden ser claramente identificados" 

"En la reivindicación 2 la cual es dependiente de la 

reivindicación 1, para los sustituyentes R3 y R4 aparecen Un 

nuevo radical definido como (H) por lo cual se estÆ 

ampliando la caracterIstica reivindicada en 1. Be solicita 

realizar la correcci6n o aclaración respectiva". 

� "Para la reivindicaci6n 9 se encuentra el tØrmino "o sus 

sales fisiológicaznente compatibles". El cual debe ser 

eliminado o sustentado" 

"Para las rei vindi caci ones 5 y 6 la caracterización 

realizada para el compuesto no es la correcta ya que se 

estâ caracterizando por su uso" 
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"La reivindicación 7 no es patentable ya que se refiere a 

un mØtodo terapŒutico". 

"La reivindicación 8 referida al uso no es patentable". 

4. Evaluación de la novedad y del nivel inventivo: 

4.1 Novedad: 

El examinador af Irma que Dl (EP 0429149) afecta la novedad 

de las reivindicacIones 1-6,9 ya que Dl ensefla pteridinonas 

triciclicas con actividad caracterizada por ser ütiles en 

el tratamiento de enfermedades cardiovasculares y 

desórdenes cerebrovasculares. De acuerdo al anÆlisis del 

examinador, los compuestos de la anterioridad Dl son 

iguales a los compuestos de la presente solicitud, tras 

hacer los reemplazos respectivos de los sustituyentes. 

4.2 Nivel inventivo: 

Con relación al requisito de nivel inventivo su Despacho 

enuncia que el documento D2 (WO 0119825) afecta el nivel 

inventivo de las reivindicaciones 10 a 11 de la presente 

invenc–6n. 

Su Despacho afirma que el mØtodo de preparación de la 

reivind–caciôn 10 obtiene un compuesto que se divulgaba 

previamente en D2, ademÆs dicho mØtodo no estÆ conformado 

por pasos sorprendentes para el experto en la materia, ni 

tampoco ofrece ventajas adicionales con respecto al 

procedimiento descrito en la anterioridad. 

3 
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Con respecto a los intermediarios de sIntesis de la 
3A-I? 

reivindicaciôn 11 su Despacho enuncia que no son 

sorprendentes para el Experto en la Materia debido a lo 

divulgado por D2. 

AsI mismo cita su Despacho que D3 (QuImica OrgÆnica, Grupo 

editorial IberoamØrica, Sección 13.3) afecta el nivel 

inventivo del procedimiento de la re–vindicación 12 de la 

presente solicitud ya que de acuerdo al anÆlisis de su 

Despacho, dicho procedimiento no estÆ conformado por pasos 

sorprendentes para el experto en la materia. 

5. Modificaci6n a una solicitud en trmite: 

5.1 Con el objeto de atender las anteriores 

observaciones y de conformidad con lo establecido en el 

artIculo 34 de la Decision 486, que permite al solicitante 

en cualquier momento del trÆmite efectuar modificaciones, 

sin ampliar el objeto de la invenciOn inicialmente 

solicitado, me permito presentar un nuevo capitulo 

reivindicatorio, que comprende 5 reivindicaciones. 

5.2 Se cancelaron las reivindicaciones originales 5 a 8 

del pliego reivindicatorlo. 

5.3 Con respecto a las reivindicaciones de proceso 10 a 

12, mi representada aunque no estÆ de acuerdo con su 

Despacho con respecto a que dichas reivindicaciones no 

poseen nivel inventivo, pero con el fin de agilizar el 



CAVELIER 
A 0 GAD OS 

trÆmite de esta solicitud, elimina las mismas del nuevo 

pliego reivindicatorio. 

5.4 Ahora bien, con respecto a la term–nologIa empleada en 

las reivindicaciones 1 a 3, mi representada aclara lo 

siguiente: 

En el nuevo pliego reivindicatorio, especIficamente en la 

reivindicaci6n 1 se introdujo la defin–ci6n de "arilo", 

"heteroarilo", "cicloalquilo", "heterocicloalqu–lo" y 

"opcionalmente sustituido". 

Respetuosamente se informa a su Despacho que dichas 

definiciones son tambiØn vÆlidas para las posteriores 

reivindicaciones ya que Østas se ref ieren a la 

re–vindicación 1, en lo que concierne a la definición de 

los compuestos de formula general (I). 

Dichas definiciones se encuentran debidamente sustentadas 

en la memoria descriptiva originalmente presentada. 

El tØrmino un "heteroc–cloalquilo opc–onalmente sustituido" 

se ret–r6 de la reivindicaciôn 1. 

5.5 Clarificaciôn a otras expresiones empleadas en las 

reivindicaciones 1 a 4: 

Mi representada confirma que "los tautómeros, racematos, 

enantiómeros, diasteroisómeros y sus mezclas" corresponden 

a compuestos a ser protegidos. Un tautômero es por 

5 
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definiciôn una de dos o mÆs isómeros estructurales que 

existen en equilibrio y son fÆcilmente convertidos de una 

forma isomØrica a otra. 

Dias teroisómeros son por definición esterois6meros que no 

son enantiómeros. Un enantiómero es por definición uno de 

un par de isómeros 6pticos. 

Un racemato es una mezcla de enantiómeros. Los compuestos 

de acuerdo con la presente invención tienen al menos un 

centro 6ptico, y par lo tanto, pueden estar presentes en la 

forma de sus isômeros, coma mezcla a en forma aislada. Par 

Ig ejemplo, los compuestos reivindicados especIficamente en 

las reivindicaciones 5 a 6 se reclaman en la forma de uno 

de los enantiómeras (la forma Z) . AdemÆs, coma puede 

observarse de la tabla de los compuestos ilustrados, la 

configuraciôn de R3 a R4 se da para tados los compuestos 

ilustrados. 

Par lo anteriormente expuesta, mi representada enuncia que 

estas expresianes son claras. 

Na obstante lo anterior, ml representada esta de acuerdo en 

cancelar la expresión " y sus mezclas". 

Con relaciôn a la expresión "sales de adici6n Æcida 

farmacolôgicamente aceptable", ml representada aclara que 

la misma es clara per se y parque efectivamente hace parte 

de la materia reivindicada en la presente solicitud de 

patente. Es mÆs, algunos ejemplas de los compuestos son 

N. 
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sales tales como por ejemplo, el ejemplo 63 (Por favor ver 

la descripción de su sIntesis, pÆgina 25) . Lo mismo, 

tambiØn aplica para los ejemplos 218, 65 y 171. Por lo 

tanto, estas expresiones se han dejado en el nuevo pliego 

reivindicatorio. 

5.6 Clarificaciôn de la reiv–ndicaci6n 2 con respecto al 

Æmb–to de las definiciones dadas para los sustituyentes R3 

y R4: 

Respetuosamente, ml representada enuncia que no existe 

ninguna extension en el Æmbito de la definiciOn de R3 y R4 

en la reivindicac–6n 2 cuando se compara con la 

40 
reivindicaciOn 1. 

5.7 ClarificaciOn de la expresiOn "sales 

fisiol6gicamente aceptables" empleada en la anterior 

reivindicaciOn 9 (que ahora corresponde a la reivindicaciOn 

5): 

Mi representada menciona que de conformidad con las 

anteriores explicaciones para las reivindicaciones 1 a 4, 

dicha expresiOn es clara y por lo tanto, se mantiene en la 

reivindicaciOn 5. 

5.8 CorrecciOn voluntaria en la definiciOn de R5 en la 

reivindicaciOn 2. 

Mi representada advierte de un error con respecto a la 

definiciOn de R5 en la reivindicaciOn 2. Para subsanar 

7 
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dicho error, se eliminó la expresión "y cicloalquenilo C3 -C6 

de la definiciôn de R5 en la reivindicación 2. 

AsI mismo, teniendo en cuenta la observación de su 

Despacho, se modificó el tItulo de la siguiente forma: 

"NUEVAS DIHIDRO-PTERIDINONAS". 

Con las anteriores explicaciones y modificaciones se 

concluye que el nuevo pliego reivindicatorio cumple con el 

requisito de claridad establecido en articulo 30 de la 

Decision 486. 

. 6. Argumentos en favor de la patentabilidad de la presente 

invenciOn. 

Su Despacho establece que el documento Dl (EP 042 9149) 

afecta la novedad de las reivindicaciones relacionadas con 

el compuesto y la composiciOn farmacØutica de la presente 

–nvenciOn. 

En primer lugar, respetuosamente se informa a su Despacho 

que en el Informe de la Bsqueda Internacional, el 

documento EP 0429 149 se calificó como categorIa A. 

Esto significa que dicho documento define el estado del 

arte general, el cual se considera que no tiene ninguna 

relevancia particular con relaciOn a la invenciOn 

estudiada. En otras palabras, el documento Dl fue 

calificado como un documento que no afecta la novedad ni el 

nivel inventivo de la presente solicitud. 

P 
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Dl no revela ningün compuesto que estØ cubierto por las 

reivindicaciones de la presente solicitud. Sin embargo, 

solamente con la finalidad de que se agilice el trÆmite de 

la solicitud Colombiana, mi representada eliminó la 

definición cIclica para R3R5 a R4R5 en las actuales 

reivindicaciones para remover la superposiciôn con la 

defin–ción de AED en Dl. 

7. Concesi6n de una solicitud forÆnea: 

Par ültimo, aunque compartimos la opinion de su Despacho, 

en cuanto a que la concesiOn de una solicitud de patente en 

otros palses, equivalente a la solicitud Colombiana, no 

obliga a su Despacho a otorgar el privilegio de patente 

para la misma invenciOn, sI constituye un antecedente 

favorable para el estudio de patentabilidad que 

respetuasamente solicitamos tener en cuenta. Por lo tanto 

informamos a su Despacho que la presente invenci6n fue 

otorgada par la Oficina de Patentes Europea con n.mero de 

patente: EP 1 427730, sin ninguna limitaci6n en las 

reivindicaciones aparte de la clarificaciOn en la 

terminologla de la reivindicaci6n 1. (Anexo copia de la 

. carÆtula y reivindicaciones de dicha patente para su 

informaciOn) 

AsI mismo, se informa a su Despacho que la invención en 

estudia tambiØn fue otorgada en la Of icina de Patentes 

Estadaunidense con nümero de patente US 6,806,272 sin 

ninguna limitaciOn a los compuestos reclamados. 

91 
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8. Conclusión: 

Teniendo en cuenta los argumentos arriba citados asI como el 

nuevo capItulo reivindicatorio que se presenta con este 

escrito, se concluye que la presente invención ademÆs de ser 

novedosa tambiØn cumple con el requisito de altura inventiva. 

Puesto que se han atendido a cabalidad las observaciones 

hechas por su Despacho sobre la presente solicitud de 

patente, respetuosamente solicito se continue COfl SU 

tramitación. 

9. ACLARACION. 

Respetuosamente ponemos de presente al Despacho que por un 

error mecanogrÆf–co involuntario se indicô como solicitante 

en el petitorio a la sociedad Boehringer Ingeiheim Pharma & 

CO. kG, debiendo ser Boehringer Ingeiheim Pharma GMBH & Co. 

kG, razôn por la cual solicito que el tItulo de patente se 

otorgue a esta ültima, de acuerdo con la legitimación que le 

da el documento de cesiôn y de poder que obra en el 

expediente. 

10. Anexos: 

� Nuevo pliego reivindicatorio conformado 

reivindicaciones. 

Formulario para modificaciones. 

por 5 

10 
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� Recibo por concepto de modificaciones en solicitud 

pendiente. 

� CarÆtula y reivindicaciones de la patente EP 1427730 y 

US 6,806,272. 

Bogota, 

Seæora Jefe, 

COLO-13736-841-025-4 

2’) MGT\MGT\ID-115927\WPC13736 
No. M-2008-115927\MGT 

e?, 
EMIUO FERRERO 

T.P.A. No. 31.929 

11 
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Industria 

y 

Comercio I 
Espacio reservado para el adhesivo de radicación 

SUPERINTENDENCIA 

FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES 

0 SOLICITUD DE 

0 Correcciôn de Error Material X Modificación a una solicitud 
Nombre: BOEHRINGER INGELHEIM PHARMA 

CO. KG OGMBH& 
2 Sociedad constituida 

y 

existente bajo las teyes de 

SOLICITANTE Alemania, IDENTIFICACION 

Dirección: Binger Stra1e 173, C.C.0 NIT 0 
55216 Ingelheimam Rhein, 

0 0 Alemahia C.E. Otro 

DomicHio: Ingelheim am Rhein, NOmero:  
Atomania 

TelØfono: 546 09 70 Fax: 249 40 70 
E-mail: cHentes@cavelier.com 

IDENTIFICACION 0 Nombre: Emilio FERRERO 

Dirección: Carrera  41 No. 72-35 C.C. II NIT 0 
REPRESENTANTE TelØfono: 3473611 Fax: 2179211 E 0 O 0 C.E. ro 
0 APODERADO

 

E-mail: caveIiercavelier.com 
NCimero:_438.019_TP_31 .929 

(D NUmero de expediente: 04020.069 

Descripciónde fa corrección o módificación solicitada: 
Presento nuevo capitulo reivindicatorlo compuesto por 5 reivindicaciones, nuevo titulo como sigue: 

Nuevas dihidro-pteridinonas para dar respuesta a las observacionesdelexÆmen de fondo. 

Asi misma se advierte a su Despacho que el nombre corrØcto de Ia sollcitaflte es: BOEHRINGER 

INGELHEIM PHARMA GMBH&CO.KG. 

E) Comprobante do pago No. 07-105,453 Fecha: 28 do diciembre de 2007 

08-204 ’. 2 de enero de 2008 

019
Anexos 

Comprobante de pago de la tasa por valor de $103.000.00 

0 Poderes, si fuere el caso 

El Documento que acredita la existencia y representación legal de las partes, cuando sean 
personas juridicas. 

� 

1iJ2_ NONIBRE: EMILIO FERRERO FIRMA: 
� 

C.C. 438.019 de UsaquØn T.P.A. 31.929 

MGT 
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REIVINDICACIONES 

1) Compuestos de la fOrmula general (I), 

R2 

N’N N 4, 

16 15R 

(I) 

En donde 

R1 denota un grupo seleccionado entre hidrOgeno, NH2, XH, halOgeno y un 

grupo alquil0-C1-C3 opcionalmente sustituido por uno mÆs Ætomos de 

halOgeno, 

R2 denota un grupo seleccionado entre hidrOgeno, CHO, XH, -X-alquil0-C1-C2 

y opcionalmente un grupo alquil0-C1-C3 sustituido, 

R3, R4 que pueden ser idØnticos o diferentes denotan un grupo seleccionado 

de entre alquilo-C1-Cio opcionalmente sustituido, alquenil0-C2-C10, 

alquinilo-C2-C1o, arilo, heteroarilo, cicloalquilo-C3-C8, X-arilo, -X-

heteroarilo, -X-cicloalquilo, NR 8 -arilo,  -NR8-heteroarilo, -NR8-cicloalquilo, 

-NR 8-heterocicloalquilo, heterocicloalquilo-C3-C8, -X-heterocicloalquilo, o 

un grupo seleccionado de entre hidrOgeno, halOgeno, COXR8, CON(R8)2, 

COR8yXR8, 
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R3 y R4 juntos denotan un puente aiquilo de 2 a 5 miembros que puede 

contener I a 2 heteroÆtomos. 

R5 denota hidrOgeno 0 Ufl grupo seleccionado entre alquilo-Cl-Cio 

opcionalmente sustituido, alquenilo-C2-Cio, alquinilo-C2-Cio, arilo, 

heteroarilo, y cicloalquilo-C3-C6, 

R6 denota arilo o heteroarilo opcionalmente sustituido, 

R7 denota hidrOgeno o �CO-X-alquilo-C1-C4, y 

X en cada caso independientemente de otro denota 0 o S, 

R8 en cada caso independientemente de otro denota hidrOgeno o un grupo 

seleccionado de entre alquilo-C1-C4, opcionalmente sustituido, 

alquenilo-C2-C4, alquinilo-C2-C4, y fenhlo, 

y en donde, a menos que se establezca otra cosa 

los sustituyentes opcionales de los grupos aiquilo mencionados 

anteriormente se seleccionan del grupo que consiste de Nor, cloro, 

bromo, yodo, -CN, -OCOCH3, arilo, heteroarilo, heterocicloalquilos 

saturados 0 insaturados, grupos amina, y sistemas de anillo bicIclicos 

saturados a insaturados, 

2 



los sustituyentes opcionales de los grupos alquenilo mencionados 

anteriormente se seleccionan del grupo que consiste de flüor, cloro, 

bromo, y yodo, 

los sustituyentes opcionales de los grupos alquinhlo mencionados 

anteriormente se seleccionan del grupo que consiste de flüor, cloro, 

bromo y yodo, 

los sustituyentes opcionales de los grupos arilo mencionados anteriormente 

se seleccionan del grupo que consiste de �OH, -NO2, -CN, -OCHF2, - 

OCF3, -NH2, halógeno, aiqu ilo-C1-Cio, alquilo�O-Cl-C3, -N-metil-

tetrahidro-oxazinilo, -COOH, -COO-alquilo-C1-C4, -CONH2, -CONH-

alquilo-Ci-Cio, CONH-cicloalquilo-C3-C6, -CON H-heterocicloalqu ilo, - 

CONH-heteroarilo, -CONH-arilo, -CONMealquilo-C1-C3, benzimidazol y 

un grupo de la fOrmula 

los sustituyentes opcionales de los grupos heteroarilo mencionados 

anteriormente se seleccionan del grupo que consiste de �OH, -NO2, - 

CN, -OCHF2, -OCF3, -NH2, halOgeno, alquilo-C1-C1o, alquilo�O-C1-C3, - 

metil-N-tetrahidro-oxazinilo, -COOH, -COO-alquilo-C1-C4, fenhlo, 

heteroarilo, -CONH-alquilo-C1-C10, -CON H-cicloalquilo-C3-C6, -CONH-

3 



heteroarilo, -CON H-arilo, -CONMealquilo-C1-C3, benzimidazol y un 

grupo de la formula 

Los sustituyentes opcionales de los grupos cicloalquilo mencionados 

anteriormente se seleccionan del grupo que consiste de =0, o los 

grupos cicloalquilo se pueden hibridar a un anillo de benceno, 

y en donde, a menos que se establezca otra cosa, 

el tØrmino arilo denota un sistema de anillo aromÆtico con 6 a 14 Ætomos de 

carbono, 

el tØrmino heteroarilo denota un sistema de anillo mono o bicIclico de 5-10 

miembros en donde hasta tres Ætomos C se pueden reemplazar por uno 

o mÆs heteroÆtomos seleccionados de entre oxIgeno, nitrOgeno 0 

azufre, 

el tØrmino cicloalquilo denota grupos cicloalquilo saturados o insaturados con 

3 �8 Ætomos de carbono, 

T. 
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el tØrmino heterocicloalquilo denota heterociclos saturados o insaturados de 

5, 6 a 7 miembros, que pueden contener nitrOgeno, oxIgeno o azufre 

como heteroÆtomos, 

mientras cada uno de los heterociclos mencionados anteriormente tambiØn 

puede opcionalmente ser hibridado en un anillo de benceno, 

opcionalmente en la forma de los tautômeros, los racematos, los 

enantiOmeros, los diasteroisômeros, y opcionalmente [as sales de 

adición Æcida farmacolOgicamente aceptables de estos. 

2) Compuestos de acuerdo con la reivindicación 1, en donde 

X y R6 tienen el sign ificado indicado, y 

R1 denota hidrOgeno, 

R2 denota un grupo seleccionado entre un grupo CHO, OH, y CH3, 

R3, R4 que pueden ser idØnticos a diferentes denotan un grupo seleccionado 

de entre alquil0-C1-C6 opcionalmente sustituido, alquenilo-C2-C6, 

alquinilo-C2-C6, cicloalquilo-C3-C7, 0 

R3 y R4 juntos denotan un puente de aiquilo C2-05, 

R5 denota un grupo seleccionado de entre alquilo-Ci-Cio opcionalmente 

sustituido alquenilo C2-C10, alquinilo C2-C10, y cicloalquilo C3-C6, y 

5 



R7 denota hidrogeno, 

opcionalmente en la forma de los tautômeros, los racematos, los 

enantiOmeros, los diasteroisOmeros, y opcionalmente las sales de 

adiciôn Æcida farmacologicamente aceptables de estos. 

3) Compuestos de acuerdo con la reivindicaciOn 1 o 2, en donde R1-R5, 

R7, R8 y X tienen el sign ificado indicado y 

R6 denota un grupo de la fOrmula general 

(R10) 

En donde 

n denota 1, 2, 3, o 4, 

R9 denota un grupo seleccionado entre alquil0-C1-C6 opcionalmente 

sustituido, alquenilo-C2-C6, alquinilo-C2-C6, -CONH-alquileno-C1-Cio, 

arilo-O-, heteroarilo-O-, cicloalquilo-O-, heterocicloalquilo-O-, arilo, 

heteroarilo, cicloalquilo, heterocicloalquilo o 

un grupo seleccionado entre �0-alquilo-Ci-C6-Q1, -CON R8-alquilo-Ci-Ci o-Q1, 

-CON R8-alquenilo-C2-Cl o-Q’, -CON R8-Q2, halOgeno, OH, �S02R8,  - 



SOAR 6)2, COR8, COOR8, -N(R8)2, NHCOR8, CONR8O-alquilo-Ci-C10-

QI y CONR8OQ2, 

Q1 denota hidrOgeno, -NHCOR6, 0 Ufl grupo seleccionado entre �arilo-NH-

opcionalmente sustituido, heteroarilo-N H-, arilo, heteroarilo, cicloalquilo-

C3-C8, y grupo heterocicloalquilo, 

Q2 denota hidrOgeno 0 un grupo seleccionado entre un arilo opcionalmente 

sustituido, heteroarilo y grupo cicloalquilo-C3-C8, 

R10 que puede ser idØntico o diferente denota un grupo seleccionado entre 

aiquilo-Cl-C6 opcionalmente sustituido, alquenhto-C2-C6, y alquinhlo-C2-

C61 �0-aiquilo-Cl -C6, �0-alquenilo-C2-C6, �0-alquinilo-C2-C6, 

heterocicloalquilo-C3-C6, y cicloalquilo-C3-C6, a 

un grupo seleccionado entre hidrOgeno, -CONH2-, -COOR8, OCON(R8)2, - 

N(R8)2, NHCOR8, -NHCON(R8)2, -NO2 y halOgeno, 

grupos adyacentes R9 y R10 denotan un puente de fOrmula general 

R13 

0 

4N-R 12 

0 .(alqu ilo-C1-C3-Q1 )m, 

7 

S 



=w 

Y denota 0, S, o NR11, 

m denota 0, 1 o 2 

R11 denota hidrOgeno o alquilo-C1-C2, y 

R12 denota hidrOgeno 0 Un grupo seleccionado entre fenhlo opcionalmente 

sustituido, piridilo, pirazinilo, pirimidinilo, piridazinilo, fenil-alquilo-C1-C3, 

piridil-alquilo-C1-C3, pirazinil-alquilo-Cl�C3, pirimidinil-alquilo-Cl-C3 y 

piridazinil-alquilo-C1-C3, 

R13 denota aiquilo C1-C6 

opcionalmente en Ia forma de los tautómeros, los racematos, los 

enantiOmeros, los diasteroisOmeros, y opcionalmente las sales de 

adiciOn ªcida farmacolOgicamente aceptables de estos. 

4) Compuestos de acuerdo con una de las reivindicaciones I a 3, en 

donde R3-R6, R8 y X tienen el significado indicado, y 

R1 denota hidrogeno, 

R2 denota CH3, y 

R7 denota hidrOgeno, 

[] 



opcionalmente en la forma de los tautómeros, los racematos, los 

enantiômeros, los diasteroisOmeros, y opcionalmente las sales de 

adiciOn Æcida farmacolOgicamente aceptable de estos. 

5) Preparaciones farmacØuticas, que contienen coma sustancia activa uno 

o mÆs compuestos de la fOrmula general (I) de acuerdo con una de las 

reivindicaciones I a 4 o las sales fisiolOgicamente aceptables de este, 

combinadas opcionalmente con excipientes y/o portadores 

convencionales. 
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Beschreibung 

[00011 Die vortlegende Erfindung betrifft naue Dihydropteridinona der ailgemelnen Formal (I) 

10 R 

15 wobel die Reste X, R1, R2, R3, R4, R5, A6 und R7 die in den AnsprOchen und der Beschreibung genannten Bedeutungen 
haben, deren Isomere, 
Verfahren zur Herstellung dieser Dihydropteridinone sowie deren Verwendung als Arzneimittel. 

Hinterprund der Erfindung 
20 

[0002] Ptetldinon-Derlvate sin  als Wirkstoffe mit antiproliferativerWirkung aus dem Stand der Technik bekannt. WO 
01/019825 beschreibt die Verwendung von Pterldlnonderfvaten zur Behandlung von Tumor- und Viruserkrankungen. 
Die Reslstenz vieler Tumorarten erfordert the Entwicklung neuer Arzneimlttel zur TumorbekOmpfung. 
Es 1st die Aufgabe der vorliegenden Erfindung neue Verbindungen mit antiinflammatorischer und antiproliferativer Wir-

25 kung beretizustellen. 

Detaitlierte Beschreibung der Erflndung 

[0003] Uberraschenderwelse wurde gefunden, daB Verbindungen der ailgemelnen 
30 Formal (I), worin die Reste X und R’ bis R7 die nachstehend genannten Bedeutungen haben, als Inhibitoren spezlfischer 

Zelizykiuskinasen wirken. Somit können die erflndungsgemOBen Verbindungen belspielswelse zur Behandlung von 
Erkrankungen, die mit der Aktivitt spezifischer Zellzykiuskinasen in Zusammenhang stehen und durch exzesslve oder 
anomale Zeliproliferation charakterlsiert sind, verwendet warden. 
[0004] Die vorliegende Erflndung betrifft daher Verbindungen der aligemeinen Formal (I) 

35 

40 

45 

worm 
50 

R 

R1 ein Rest ausgewâhlt aus der Gruppe bestehend aus Wasserstoff, NH2, XH, Halogen und amer gegebenenfalls 
durch ein oder mehrere Halogenatome substituierten Cl-C3-Alkyl- Gruppe, 

A2 ein Rest ausgewählt aus der Gruppe bestehend aus Wasserstoff, CHO, XH, -X-C1-C2-Alkyl und einer gegebe-
55 nenfalls substltuierten 01-C3-Alkyl- Gruppe, 

R3, A4 gleich oderverschleden, ein Rest ausgewâhlt aus der Gruppe bestehend aus gegebenenfalls substitulertem 
C1 -C10-Alkyl, C2-C10-Alkenyl, C2-C10-Alkmnyl, Aryl, Heteroaryl, C3-C8-Cycloalkyl, C3-C8-Heterocycloalkyl, -X-Aryl, 

2 
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10 

IR) 

15 worm 
R1 bis R5, R7, RIO und n die In den Ansprüchen 1 bis 4 angegebene Bedeutung aufweisen, und 
L elne Abgangsgruppe bedeutet, 
mit elnem prlmren oder sekundâren Amin zu dem entsprechenden Amid oder mit einem Alkohol zu dem entspre-
chenden Ester umsetzt wird. 

20 

Claims 

1. Compounds of general formula (I), 
25 

R2 

30 

35 

40 wherein 

R1 denotes a group selected from among hydrogen, NH2, XH, halogen and a C1-C3-alkyl group optionally 
substituted by one or more halogen atoms, 
R2 denotes a group selected from among hydrogen, CHO, XH, -X-Cl-C2-alkyl and an optionally substituted 

45 C1-C3-alkyl group, 
R3, R4 which may be identical or different denote a group selected from among optionally substituted 
C1-C10-alkyl, C2-C10-alkenyl, C2-C10alkynyl, aryl, heteroaryl, C3-C8-cycloalkyl, -X-aryl, -X-heteroatyl, -X-cy-
cloalkyl, -NR8-aryl, -NR8-heteroaryl, -NR8-cycloalkyl, or -NR8-heterocycloalkyl, X-heterocycloalkyl, C3-C8-het-
erocycloalkyl, or a group selected from among hydrogen, halogen, COXR8, CON (R8)2, COR8 and XR8, or 

50 A3 and A4 together denote a 2-to 5-membered alkyl bridge which may contain 1 t 2 hetercatoms, 
R5 denotes hydrogen or a group selected from among optionally substituted C1-C10-alkyl, C2-C10-alkenyl, 
C2-C10-alkynyl, aryl, heteroaryl and -C3-C6-cycloalkyl , or 
R3 and R5 or A4 and A5 together denote a saturated or unsaturated C3-C4-alkyl bridge which may contain 1 to 
2 heteroatoms, 

55 R8 denotes optionally substituted aryl or heteroaryl, 
R7 denotes hydrogen or -CO-X-C1-C4-alkyl, and 
X in each case independently of one another denotes 0 or S, 
R8 In each case Independently of one another denotes hydrogen or a group selected from among optionally 

ffi 
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substituted C1-C4-alkyl, C2-C4-alkenyl, C2-C4-alkynyl and phenyl, 

wherein, unless stated otherwise, 
the substituents of the optionally substituted alkyl groups are selected from among the halogen atoms fluorine, 

5 chlorine, bromine oriodine, a group selected from among -CN, -OCOCH3, aryl, heteroaryl, saturated or unsaturated 
heterocycloalkyl, an amine group, a saturated or unsaturated bicyclic ring system, 
the substituents of the optionally substituted alkenyl groups are selected from among the halogen atoms fluorine, 
chlorine, bromine or iodine, 
the substituents of the optionally substituted alkynyl groups are selected from among the halogen atoms fluorine, 

10 chlorine, bromine or iodine, 
the substituents of the optionally substituted aryl groups are selected from among -OH,-NO2, -CN, -OCHF2, -OCF9, 

-NH2, halogen, -C1-C10-alkyl, -O-C1-C3-alkyl, -N-methyl-tetrahydrooxazinyl, -COOH, -COO-Cl-C4-alkyl, -CONH21 
-CONH-C1-C10-alkyl, -CONH-C3-C8cycioalkyl, -CONH-heterocycloalkyl, -GONH-heteroaryl, -CONH-aryl, 
-CONHMeC1-C3-alkyl, benzlmidazole or a group of the formula 

15 

0 

20 SAN 

25 

the substituents of the optionally substituted heteroaryl group are selected from among -OH,-NO2, -CN, -OCHF2, 
-OCF3, -NH2, halogen, -01-C10-alkyl, -0-C1-C3-alkyl, -N-methyl-tetrahydrooxazlnyl, -COOH, -COO-C1-C4-alkyl, 
-CONH2, phenyl, heteroaryl, -CONH-C1-G10-alkyl, -CONH-C3-05-cycloalkyl, -CONH-heteroaryl, -CONH-aryl, 

30 -CONHMeC1-C3-alkyl, benzlmldazole or a group of the formula 

0 

35 
SAN 

40 

the substituents of the optionally substituted cycloalkyl group are selected from among one or more oxygen atoms 
45 finked via a double bond, wherein the cycloalkyl group may also be anellated to a benzene ring, 

and, unless stated otherwise, 
by the term "aryl" used in the definitions hereinbefore is meant an aromatic ring system with 6 to 14 carbon atoms, 
by the term ’heteroaryl’ used In the definitions hereinbefore is meant a 5-1 0-membered mono- or bicyclic heteroaryl 
ring in which up to three carbon atoms may be replaced by one or more heteroatoms selected from among oxygen, 

50 nitrogen or sulphur, 
by the term"cycloalkyl" used In the definitions hereinbefore is meant a saturated or unsaturated cycloalkyl group 
having 3 to 8 carbon atoms, 
bythe term "cycloalkyl" used inthe definitions hereinbefore is meanta5-, 6- or7-membered, saturated orunsaturated, 
heterocyclic group which may contain nitrogen, oxygen or sulphur as the heteroatom, while each of the above-

55 mentioned heterocyclic groups may optionally also be anellated to a benzene ring, 
optionally In the form of the tautomers, the racemates, the enantlomers, the diastereomers and the mixtures thereof, 
and optionally the pharmacologically acceptable acid addition salts thereof. 

78 
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2. Compounds according to claim 1, wherein 

X and R6 have the meaning indicated, and 
R1 denotes hydrogen, 

5 A2 denotes a group selected from among a CHO, OH, and CH3 group, 
R°, R4 which may be identical or different denote a group selected from among hydrogen, optionally substituted 
C1-C6-alkyi, C2-C6-alkenyl, C2-C6-alkynyl, C3-C7-cycloalkyl, or 
A3 and R4 together denote a C2-05-alkyl bridge, 
R5 denotes a group selected from among optionally substituted C1-C1alkyl, C2-C,0-alkenyl, C2-C10-alkynyl 

10 and C3-C6-cycloalkyl, or 
R3 and R5 or R4 and A5 together denote a saturated or unsaturated C3-C4-alkyl bridge which may contain 1 to 
2 heteroatoms, and 
R7 denotes hydrogen, 

15 optionally in the form of the tautomers, the racemates, the enantiomers, the diastereomers and the mixtures thereof, 
and optionally the pharmacologically acceptable acid addition salts thereof. 

3. Compounds according to claim 1 or 2, wherein 

20 111-115, A7, R8 and X have the meaning indicated, and 
A6 denotes a group of general formula 

I) ic R 
1 

. 
0 

)n 

wherein 

n denotes 1,2,3 or 4, 
35 A9 denotes a group selected from among optionally substituted C1-Calkyl, C2-C6-alkenyl, C2-C8-alkynyl, 

-CONH-C1-C10-alkylene, -0-aryl, -0-heteroaryl, -0-cycloalkyl, -0-heterocycloalkyl, aryl, heteroaryl, cycloalkyl 
and heterocycloalkyl or 
a group selected from among -0-C1-C6-alkyl-Q1, -CONA8-C1-C1alkyl-Q1, -CONR8-C2-C10-alkenyl-Q’, 
-CONA8-Q2, halogen, OH,- S02R8, -SO2N(A8)2, -COR8, -COOR8, -N(R8)2, -NHCOR8, CONR8OC1-C10 alkylO1 

40 and CONR6002, 
01 denotes hydrogen, -NHCOR8, or a group selected from among an optionally substituted -NH-aryl, -NH-
heteroaryl, aryl, heteroaryl, C3Ca-cycloalkyl and heterocycloalkyl group, 
Q2 denotes hydrogen or a group selected from among an optionally substituted aryl, heteroaryl, C3-C8-hetero-
cycloalkyl, C-C8-cycloalkyl and C1-C4-alkyl-C3-C8-cycloalkyl group, 

45 R10 which may be identical or different denotes a group selected from among optionally substituted C1-C6-alkyl, 
C2-C6-alkenyl and C2-C6-alkynyl, -0-Cl-CB-alkyl, -0-C2-C6-alkenyl, -0-C2-C6-alkynyl, C3-C6-heterocycloalkyl 
and C3-C6-cycloalkyl, or 
a group selected from among hydrogen, -CONH2, -COOA8, -OCON(R8)2, -N(R8)2, -NHCOR8, -NHCON(R8)2, 
-NO2 and halogen, 

50 or 
adjacent groups A° and A10 together denote a bridge of general formula 

55 

79 
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R13 

5 

10 

NR15
 

12 
R12 

’V 

(CiC3AIkYIQ)m 

20 V denotes 0, S or NR11, 
m denotes 0, 1 or   
R11 denotes hydrogen or C1-C2-alkyl, and 
R12 denotes hydrogen or a group selected from among optionally substituted phenyl, pyridyl, pyrazinyl, pyil-
mkflnyl, pyridazinyl, -C1-Calkyl-phenyl, -C1-C3-alkyl-pyridyl, -C1-C3-alkyl-pyra7lny?, -C1-C3-alkyl-pyrlmidlnyl 

25 and -C1-C3-alkyl-pyildazlnyl, 
R13 denotes C1-C6-alkyl 

optionally in the form of the tautomers, the racemates, the enantiomers, the dlastereomers and the mixtures thereof, 
and optionally the pharmacologically acceptable acid addition salts thereof. 

30 

4. Compounds according to one of claims 1 to 3, wherein 

R3-R6, R8 and X have the meaning indicated, and 
A1 denotes hydrogen, 

35 A2 denotes CH3,and 
R7 denotes hydrogen, 

40 

45 

optionally in the form of the tautomers, the racemates, the enantiomers, the diastereomers and the mixtures thereof, 
and optionally the pharmacologically acceptable acid addition salts thereof. 

5. Compound of formula I according to one of claims 1 to 4 for use as a pharmaceutical composition. 

6. Compound of formula I according to one of claims 1 t 4 for use as a pharmaceutical composition with an antlpro-
liferative activity. 

7. Use of a compound of formula I for preparing a pharmaceutical composition for the treatment and/or prevention of 
cancer, infections, inflammatory and autoimmune diseases. 

B. Pharmaceutical preparations, containing as active substance one or more compounds of general formula (I) ac-
50 cording to one of claims 1 t 4 orthe physiologically acceptable salts thereof, optionally combined with conventional 

excipients and/or carriers. 

.55 

9. Process for preparing a compound of general formula (I), 

80 
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R’ R2 

66 

(I) 

wherein 
15 R’-R7 and X have the meanings given In claims 1 to 4, 

characterised in that a compound of general formula (II) 

R1 R2 
20 I 

NLrN 

25 

LLNNk3 

(II) 

30 wherein 
R1-R5 and X have the meanings given in claims 1 t 4 and L Is a leaving group, 
Is reacted with an optionally substituted compound of general formula (Ill) 

KJ 

R R 6 7 

H 

rj 

45 

wherein 
R6 and A7 have the meanings given in claims 1 t 4. 

10. Compound of formula (II), 
50 

55 

81 
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R’ R2 

5 
NLTN 

CI N N R3 
10 

(II) 

wherein 
R1-R5 and X have the meanings given In claims 1 t 4. 

15 

11. Process for preparing a compound of general formula (I), 

20 R1 R2 

N(N 
25 RL,..L,!-R3 

I5R 
(I) 

30 

wherein 
R6 denotes a group of general formula, 

35 

R9 40 

R° denotes an optionally substituted group -CONH-C1-C10-alkylene or a group selected from among 
-CONR8-C1-C10-alkyl-01, -CONR8-C2-C10alkenyl-01, -CONR8-Q2, and -COOR°, 

45 R1 -R5, R7, R10, n and X are as defined as In claims 1 to 4, and R8 is as defined in claim 1, 
characterised in that a compound of general formula (IA) 

50 

55 
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4 
15 

10 

15 wherein 
R1 to R5, R7, R10 and n are as defined as in claims 1 t 4, and 
L denotes a leaving group, 
Is reacted with a primary or secondary amine to form the corresponding amide or is reacted with an alcohol to form 
the corresponding ester. 

20 

Revendicatlons 

1. Composes de formula genØrale (I) 
25 

KZ 

52 

(I) 

oCi 
40 

R1 reprØsente un groupementchoisl dane is groups consistent an l’hydrogene, NI-12, XH, halogene at un groups 
C1-C3-alkyle Øventueilement substituØ par un ou plusleurs atomes d’halogene, 
R2 reprØsente un groupement choisi dens Is groups consistent an l’hydrogene, CHO, XH, -X-C1-C2-alkyle at 
un groups C1-C3-alkyle Øventuellement substituØ, 

45 R3, R4, identiques ou diffØrents, reprØsentent un groupementcholsl dans Is groups consistent an C1-C10-alkyle, 
C2-C10-alc6nyle, C2-C10-alcynyle, aryle, hØteroaryle, C3-C8-cycloaikyle, -X-aryle, -X-hØtØroaryle, -X-cycloalk-
yle, -NR8-aryle, -NR8h6t6roaryle, -NR8-cycloalkyle ou -NR8-h6t6rocycloalkyle, X-hØtØrocycloalkyle, C3-05-he-
t6rocycloalkyle Øventuellement substituØ ou un groupement cholsi dens Is groups consistent an l’hydrogene, 
halogØne, C0XR8, CON(R8)2, COR8 at XR8, ou 

50 R3 at R4 reprØsentent ensemble un pont alkyle a 2 it 5 membres qui pout contenlr 1 it 2 hØtØroatomes, 
A5 reprØsente l’hydrogene ou un groupement choisi dens Is groups consistent an C1-C10-alkyie, C2-C10-a1c6-
nyle, C2-C10-alcynyle, aryle, hØtØroaryle at C3-Ccycloalkyle Øventuellement substituØ, ou 
A3 at R5 ou R4 et A5 reprosentent ensemble un pont C3-C4-alkyle sature ou insaturØ qui peut contenlr 1 it 2 
hØtØroatomes, 

55 R6 reprØsente aryle ou hOteroaryla Øventueilement substltuO, 
A7 represente l’hydrogene ou -CO-X-C,-C4-aikyle, et 
X represente dane chaque cas Independamment 0 ou S, 
A8 represente 

a cheque fois independamrnent !’hydrogene ou un groupementohoisi dana Is groups consistent 
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an C1-C4-alkyle, C2-C4-alcØnyle, C2-C4-alcynyle at phØnyle Øventuellement substituØ, 

00, sauf Indication contraire, 
lea substituants des groupes alkyle Øventuellement substltuØs sont cholsis done le groupe consistent an lea atomes 

5 d’halogŁne fluor, chlore, brome ou lode, un groupement cholsl dane Is groups consistent an -CN, -OCOCH3, aryle, 
hØtØroaryle, hOtØrocycloalkyle saturØ ou insaturØ, un groupement amine, un systŁme cyclique bicycflque saturØ ou 
insaturØ, 
lea substituants des groupes alcØnyle Øventuellement substltuØs sont cholsis dens le groupe consistent en les 
atomes d’halogene fluor, chlore, brome ou lode, 

10 lea substituants des groupes alcynyle Øventuellement substltuØs sont cholsis done Ia groupe consistent en lea 
atomes d’halogene fluor, chlore, brome ou lode, 
les substituants des groupes aryle Øventuellement substitues sont cholsis dans le groupe consistent an -OH, -NO2, 
-CN, -OCHF2, -OCF3, -NI-12, halogene, -C1C10-alkyle, -0-C1-C3-alkyle, -N-mØthyl-tØtrahydrooxazlnyle, -COOH, 
-COO-ClC4-alkyle, -CONH2, -CONH-C1-C10-alkyle, -CONH-C3-C6-cycloalkyle, -CONH-hØterocycloalkyle, 

15 -CONH-hØtØroaryle, -CONH-aryle, -CONMe-C1-C3-alkyle, benzlmldazole ou un groupement de formula 

30 les substituants du groupe hØtØroaryle Øventuellement substltuØ sont choisis darts Is groupe consistent an -OH, 
-NO2, -CN, -OCHF2, -00F3, -NH2, halogŁne, -ClC10-alkyle, -0-01-C3-alkyle, -N-mØthyl-tØtrahydrooxazinyle, 
-COOH, -COO-ClC4-alkyle, -CONH2, phØnyle, hØtØroaryle, -CONH-C1-C10-alkyle, -CONH-C3-Ccycloalkyle, 
-CONH-hŁtOroaryie, -CONH-aryle, -CONMe-C1-C.4-alkyle, benzimidazole ou un groupement de formula 

35 

les substituants du groupe cycloalkyle Øventuellement substituØ sont cholsis dens le groupe consistent an un ou 
plusleurs atomes d’oxygene 

lies 

par le blais d’une double liaison, oO Ia groupe cycloalkyle pout aussl ºtre condense 
A un cycle benzenique, 

50 at ob. seuf Indication contraire, 
par l’expression aryle v citØe precedemment darts lea definitions, on dolt comprendre un systŁme cyclique aro-
matique ayant 6 

a 14 atomes de carbone, 
par I’expression hetØroaryle P cltØe precedemment dens lea definitions, on dolt comprendre un cycle hØteroaryle 
mono- ou bicyclique 

a 5-10 membres dana lequel Jusqu’a trois atomes C peuvent Otre remplaces par un ou plusleurs 
55 hØtØroatomes cholsis dens le groups oxygØne, azote ou soufre, 

par Fexpresslon cycloalkyle cltØe prØcedemment dens les definitions, on dolt comprendre un groupement cy-
cloalkyle saturØ ou insaturØ ayant 3-8 atomes de carbons, 
per l’expression hØterocycloalkyle n cltØe prØcedemment done les definitions, on dolt comprendre un hØtØrocycle 
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(57) ABSTRACT 

The present invention relates to new dihydropteridinones of 
the formula (I) 

R’ it2 

R)iT4R3

 

R6 R5 

wherein the groups X, R1, R2, R3, R4, R5 and R7 have the 
meanings given in the claims and the specification, the 
isomers thereof, processes and intermediates for preparing 
these dihydropteridinones as well as the use thereof as 
pharmaceutical compositions. 
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DHIYDROFFERIDINONES, PROCESSES FOR 
PREPARING THEM AND THEIR USE AS 

PHARMACEUTICAL COMPOSITIONS 

APPUCAI1ON DATA 

This application claims benefit to DE 10143 272.0 filed 
Sep. 4, 2001 and U.S. provisional application No. 
60/332681 filed Nov. 14, 2001. 

FIELD OF THE INVENTION 

The present invention relates to new dibydropteridinones 
of general formula (I) 

11’ R’ 

R"I ?" - ?( 
R’ 

J 

R6 R5 

wherein the groups X, R’, R2, R3, R4, R5, R6 and R7 have 
the meanings given in the claims and specification, the 
isomers thereof, processes for preparing these dihydropte-
ridinones and the use thereof as pharmaceutical composi-
tions. 

BACKGROUND OF THE INVENTION 

2 
R2 denotes a group selected from among hydrogen, dO, 

XH, �X--C1.-C2-alkyl and an optionally substituted 
C1-C3-alky1 group, 

R3, R4 which may be identical or different denote a group 
selected from among optionally substituted C1-C,0-
alkyl, C2-C10-alkenyl, C2-C10-alkynyl, aryl, 
heteroaryl, C3-C8-cycloalkyl, C3-C8-heterocycloalkyl, 
�X-aryl, �X-heteroaryl, �X-cycloalkyl, 

10 �X-heterocycloalkyl, �8..aiyl, �NR8-heteroaryl, 
�NR8-cycloalkyl and �140-heterocycloalkyl, or a 
group selected from among hydrogen, halogen, 
COXR8, CON(R8)2, COR8 and )(8, or 

15 R3 and R4 together denote a 2- to 5-membered alkyl 
bridge which may contain 1 t 2 heteroatoms, 

R5 denotes hydrogen or a group selected from among 
optionally substituted C1-C10-alkyl, C2-C,0-alkenyl, 

20 
C27C10-alkynyl, aryl, heteroaryl and �C37C6-
cycloallcyl, or 

R3 and R5 or R4 and R5 together denote a saturated or 
unsaturated C3-C4-alkyl bridge which may contain ito 
2 heteroatoms, 

25 
R6 denotes optionally substituted aryl or heteroaryl, 

R7 denotes hydrogen or �CO�X--C1--C4-alkyl, and 
X in each case independently of one another denotes 0 or 

30 

Pteridinone derivatives are known from the prior art as 
active substances with an antiproliferative activity. WO 
01fl019825 describes the use of ptcridinone derivatives for 
the treatment of neoplastic and viral diseases. The resistance 35 
of many types of tilmours calls for the development of new 
pharmaceutical compositions for combating tumours. 

The aim of the present invention is to prepare new 
compounds with an anhiinflammatory and antiproliferative 
activity. 40 

DETAILED DESCRIPTION OF THE 
INVENTION 

Surprisingly it has been found that compounds of general 
formula (I) wherein the groups X and R’ to R7 have the 45 
meanings given hereinafter act as inhibitors of specific cell 
cycle kinases. Thus, the compounds according to the inven-
tion may be used for example to treat diseases connected 
with the activity of specific cell cycle kinases and charac-
terised by excessive or abnormal cell proliferation.50 

The present invention therefore relates to compounds of 
general formula (I) 

R8 in each case independently of one another denotes 
hydrogen or a group selected from among optionally 
substituted C,-C4-alkyl, C2-C4-alkenyl, C2-C4-
alkynyl and phenyl, 

optionally in the form of the tautomers, the racemates, the 
enantiomers, the diastereomers and the mixtures thereof, and 
optionally the pharmacologically acceptable acid addition 
salts thereof. 

Preferred compounds of formula (I) are those wherein 

X and R6 have the meaning indicated, and 

R’ denotes hydrogen, 

R2 denotes a group selected from among a CHO, OH, and 
CH3 group, 

R3, R4 which may be identical or different denote a group 
selected from among hydrogen, optionally substituted 
C1-C6-alkyl, d27C6-alkenyl, C2-C6-alkynyl9 C37_C7-
cycloalkyl, or 

R3 and R4 together denote a C2-05-alkyl bridge, 

55 R5 denotes a group selected from among optionally 
substituted C,-C10-alkyl, C2-C10-alkenyl, C2-C,0-
alkynyl, C3-C6-cycloalkyl and C3-C6-cycloalkenyl, or 

R3 and R5 or R4 and R5 together denote a saturated or 

60 
unsaturated C3-C4-alkyl bridge which may contain ito 
2 heteroatoms, and 

R7 denotes hydrogen, 

wherein 
R denotes a group selected from among hydrogen, NH21 65 

XII, halogen and a C1-C3-alkyl group optionally sub-
stituted by one or more halogen atoms, 

optionally in the form of the tautomers, the racemates, the 
enantiomers, the diastereomers and the mixtures thereof and 
optionally the pharmacologically acceptable acid addition 
salts thereof. 
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Solutions for injection and infusion are prepared in the 
usual way, e.g. with the addition of preservatives such as 
p-hydroxybenzoates, or stabilizers such as alkali metal salts 
of ethylenediamine tetraacefic acid, optionally using emul-
sifiers and/or dispersants, while if water is used as the 
diluent organic solvents may optionally be used as solubi-

lisers or auxiliary solvents, and transferred into injection 
vials or ampoules or infusion bottles. 

Capsules containing one or more active substances or 
10 

combinations of active substances may for example be 
prepared by mixing the active substances with inert carriers 
such as lactose or sorbitol and packing them into gelatine 
capsules. 

Suitable suppositories may be made for example by 15 
mixing with carriers provided for this purpose, such as 
neutral fats or polyethyleneglycol or the derivatives thereof. 

Suitable excipients may be, for example, water, pharma-
ceutically acceptable organic solvents, such as paraffins (e.g. 
petroleum fractions), oils of vegetable origin (e.g. groundnut 20 
or sesame oil), mono- or polyfunctional alcohols (e.g. etha-
nol or glycerol), carriers such as e.g. natural mineral pow-
ders (e.g. kaolin, clays, talc, chalk), synthetic mineral pow-
ders (e.g. highly dispersed silica and silicates), sugar (e.g. 
glucose, lactose and dextrose), emulsifiers (e.g. lignin, spent 25 
sulphite liquors, methylcellulose, starch and 
polyvinylpyrrolidone) and lubricants (e.g. magnesium 
stearate, talc, stearic acid and sodium lauryl sulphate). 

The preparations are administered in the usual way, 
preferably by oral or transdermal route, particularly prefer- 30 

ably by oral route. When administered orally the tablets may, 
of course, contain additives, such as e.g. sodium citrate, 
calcium carbonate and dicalcium phosphate together with 
various additives, such as starch, preferably potato starch, 
gelatine and the like, in addition to the abovementioned 35 
carriers. Lubricants such as magnesium stearate, sodium 
laurylsulphate and talc may also be used to form tablets. In 
the case of aqueous suspensions the active substances may 
be combined with various flavour enhancers or colourings in 
addition to the abovementioned excipients. 40 

For parenteral use, solutions of the active substances may 
be prepared using suitable liquid carrier materials. 

The dosage for intravenous use is 1-1000 mg per hour, 
preferably between 5-500 mg per hour. 45 

However, it may optionally be necessary to deviate from 
the amounts specified, depending on the body weight or 
method of administration, the individual response to the 
medication, the nature of the formulation used and the time 
or interval over which it is administered. Thus, in some 

so 

cases, it may be sufficient to use less than the minimum 
quantity specified above, while in other cases the upper limit 
specified will have to be exceeded. When large amounts are 
administered it may be advisable to spread them over the day 
in a number of single doses. ss 

The formulation examples that follow illustrate the 
present invention without restricting its scope: 

Examples of Pharmaceutical Formulations 
60 

A) Thblets per tablet 

active substance 100 mg 
lactose 140 mg 65 
corn such 240 mg 

178 

-continued 

A) Thblets per tablet 

polyvinylpyrrolidone 15 mg 
magnesium stearate 5 mg 

500 ms 

The finely ground active substance, lactose and some of 
the corn starch are mixed together. The mixture is screened, 
then moistened with a solution of polyvinylpyrrolidone in 
water, kneaded, wet-granulated and dried. The granules, the 
remaining corn starch and the magnesium stearate are 
screened and mixed together. The mixture is compressed to 
produce tablets of suitable shape and size. 

B) Thblets per tablet 

active substance 80 mg 
lactose 55 mg 
corn starch 190 mg 
microciystalline cellulose 35 mg 
polyvinylpyrrolidone 15 mg 
sodium-carboxymethyl starch 23 mg 
magnesium stearate 2 mg 

400 mg 

The finely ground active substance, some of the corn 
starch, lactose, microcrystalline cellulose and polyvinylpyr-
rolidone are mixed together, the mixture is screened and 
worked with the remaining corn starch and water to form a 
granulate which is dried and screened. The sodiumcar-
boxymethyl starch and the magnesium stearate are added 
and mixed in and the mixture is compressed to form tablets 
of a suitable size. 

C) Ampoule solution 

active substance 50 mg 
sodium chloride 50 mg 
water for inj. 5 ml 

The active substance is dissolved in water at its own pH 
or optionally at p115.5 to 63 and sodium chloride is added 
to make it isotonic. The solution obtained is filtered free 
from pyrogens and the filtrate is transferred under aseptic 
conditions into ampoules which are then sterilized and 
sealed by fusion. The ampoules contain S mg, 25 mg and 50 
mg of active substance. 

What is claimed is: 
1. A compound of the formula (I), 

(II 

wherein 
R1 denotes a group selected from among hydrogen, NH, 

XII, halogen and a C,�C3-alkyl group optionally sub-
stituted by one or more halogen atoms, 
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In view of their biological properties the compounds of 
general formula I according to the invention, their isomers 
and their physiologically acceptable salts are suitable for the 
treatment of diseases characterised by excessive or abnormal 
cell proliferation. 

Such diseases include, for example: viral infections (e.g. 
HIV and Kaposi’s sarcoma); inflammatory and autoimmune 
diseases (e.g. colitis, arthritis, Alzheimer’s disease, glom-
erulonephritis and wound healing); bacterial, fungal and/or 
parasitic infections; leukaemias, lymphoma and solid 
tumours; skin diseases (e.g. psoriasis); bone diseases; car-
diovascular diseases (e.g. restenosis and hypertrophy). They 
are also suitable for protecting proliferating cells (e.g. hair, 
intestinal, blood and progenitor cells) from damage to their 
DNA caused by radiation, UV treatment and/or cytostatic 
treatment (Davis et al., 2001). 

The new compounds may be used for the prevention, 
short-term or long-term treatment of the abovementioned 
diseases, also in combination with other active substances 
used for the same indications, e.g. cytostatics. - 

The activity of the compounds according to the invention 
was determined in the cytotoxicity test on cultivated human 
tumour cells and/or in a FACS analysis, for example on 
HeLaS3 cells. In both test methods, the compounds exhib-
ited a good to very good activity, i.e. for example an EC,, 
value in the HeLaS3 cytotoxicity test of less than 5 mol, 
generally less than 1 mol. 

Measurement of Cytotoxicity on Cultivated Human 
Thmour Cells 

To measure the cytotoxicity on cultivated human tumour 
cells, cells of the cervical cancer tumour cell line HeLaS3 
(obtained from American Type Culture Collection (ATCC)) 
in Ham’s F12 Medium (Life Technologies) and 10% foetal 
calf serum (Life Technologies) were cultivated and har-
vested in the logarithmic growth phase. Then the HeLaS3 
cells were placed in 96-well plates (Costar) at a density of 
1000 cells per well and incubated overnight in an incubator 
(at 37° C. and 5% CO2), while on each plate 6 wells were 
filled only with medium (3 wells as a control of the medium, 
3 wells for incubation with reduced AlamarBlue). The active 
substances were added to the cells in various concentrations 
(dissolved in DMSO; final concentration: 19o’) (in each case 
as a triple measurement). After 72 hours’ incubation, 20 p1 
of AlamarBlue (AccuMed International) were added to each 
well, and the cells were incubated for a further 7 hours. As 
a control, 20 4ul of reduced Alamar Blue (AlamarBlue 
reagent which had been autoclaved for 30 mm) were added 
to 3 wells. After 7 h incubation the colour change of the 
AlamarBlue reagent in the individual wells was determined 
in a Perkin Elmer fluorescence spectrophotometer 
(excitation 530 rum, emission 590 am, slits 15, integrate time 
0.1). The amount of AlamarBlue reagent reacted represents 
the metabolic activity of the cells. The relative cell activity 
was calculated as a percentage of the control (HeLa S3 cells 
without inhibitor) and the active substance concentration 
which inhibits the cell activity by 509o’  (IC50) was obtained. 
The values were calculated from the average of three indi-
vidual measurements, correcting for the control value 
(medium control). 
FACS Analysis 

Propidium iodide (P1) binds stoichiometrically to double-
stranded DNA, and is thus suitable for determining the 
percentage of cells in the GI, S and G2/M phase of the cell 
cycle on the basis of the cell DNA content. Cells in the GO 
and Gi phase have a diploid DNA content (2N), whereas 

176 
cells in G2 or mitosis have a 4N DNA content. For P1 
staining, 0.4 million HeLaS3 cells were seeded, for example, 
on a 75 cii2 cell culture flask, and after 24 h either 1% 
DMSO was added as control or the substance was added in 
various concentrations (in 1% DMSO). The cells were 
incubated for 24 h with the substance or with DMSO, before 
the cells were washed with 2xPBS and detached with 
trypsin/EDTA. The cells were centrifuged (1000 rpm, 5 min, 
4° C), and the cell pellet was washed 2x with PBS, before 

10 
the cells were resuspended in 0.1 ml of PBS. Then the cells 
were fixed with 80% ethanol for 16 hours at 4° C. or 
alternatively for 2 hours at �20°C. The fixed cells (106 cells) 
were centrifuged (1000 rpm, 5 mm, 4°C.), washed with PBS 
and then centrifuged again. The cell pellet was resuspended 
in 2 ml of Triton X-100 in 0.25% PBS, and incubated for 5 

15 min on ice, before 5 ml of PBS were added and the mixture 
was centrifuged again. The cell pellet was resuspended in 
350  y of P1 stain solution (0.1 mg/ml of Raze A, 10 pg/ml 
of presidium iodide in 1013S). The cells were incubated for 
20 min in the dark with the stain buffer before being 

20 transferred into sample measuring vessels for the FACS 
scan. The DNA measurement was carried out in a Becton 
Dickinson FACS Analyzer, with an argon laser (500 mW, 
emission 488 nm), and the DNA Cell Quest Program (BD). 
The logarithmic P1 fluorescence was determined with a 

25 band-pass filter (BP 585/42). The cell populations in the 
individual phases of the cell cycle were quantified with the 
ModFit LI program of Becton Dickinson. 

The compounds of general formula (1) may be used on 
their own or combined with other active substances accord-

30 mg to the invention, optionally also in conjunction with 
other pharmacologically active substances. Suitable prepa-
rations include for example tablets, capsules, suppositories, 
solutions, particularly solutions for injection (s.c., i.v., i.m.) 
and infusion, syrups, emulsions or dispersible powders. The 

35 amount of pharmaceutically active compound in each case 
should be in the range from 0.1-90 wt. %, preferably 0.5-50 
WI. % of the total composition, i.e. in amounts which are 
sufficient to achieve the dosage range given below. The 
doses specified may, if necessary, be given several times a 

40 day. 
Suitable tablets may be obtained, for example, by mixing 

the active substance(s) with known excipients, for example 
inert diluents such as calcium carbonate, calcium phosphate 
or lactose, disintegrants such as corn starch or alginic acid, 

45 binders such as starch or gelatine, lubricants such as mag-
nesium stearate or talc and/or agents for delaying release, 
such as carboxymethyl cellulose, cellulose acetate phthalate, 
or polyvinyl acetate. The tablets may also comprise several 
layers. 

so Coated tablets may be prepared accordingly by coating 
cores produced analogously to the tablets with substances 
normally used for tablet coatings, for example collidone or 
shellac, gum arabic, talc, titanium dioxide or sugar. To 
achieve delayed release or prevent incompatibilities the core 

55 may also consist of a number of layers. Similarly the tablet 
coating may consist of a number of layers to achieve delayed 
release, possibly using the excipients mentioned above for 
the tablets. 

Syrups or elixirs containing the active substances or 
so combinations thereof according to the invention may addi-

tionally contain a sweetener such as saccharin, cyclamate, 
glycerol or sugar and a flavour enhancer, e.g. a flavouring 
such as vanillin or orange extract. They may also contain 
suspension adjuvants or thickeners such as sodium car-

65 boxyrnethyl cellulose, wetting agents such as, for example, 
condensation products of fatly alcohols with ethylene oxide, 
or preservatives such as phydroxybenzoates. 
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R2 denotes a group selected from among hydrogen, CHO, 
XII, -X---C,--C2-alkyl and an optionally substituted 
C,-C3-alkyl group, 

R3, R4 are identical or different and denote a group 
selected from among optionally substituted C1-00-

alkyl, C2-C,0-alkenyl, C2-C,0-alkynyl, aryl, 
heteroaryl, C3-C3-cycloalkyl, C3-C8-heterocycloalkyl, 
-X---aryl, -X-heteroaryl, -X-cycloalkyl, 
-X--heterocycloalkyl, -NR’-aryl, -NR-
heteroaryl, -NR’-cycloalkyl, and -NR’-
heterocycloalkyl, or 

a group selected from among hydrogen, halogen, COXR8, 
CON(R8)2, COW and XR8, or 

R3 and R4 together denote a 2- to 5-membered alkyl 
bridge which may contain 1 to 2 heteroatoms, 

R5 denotes hydrogen or a group selected from among 
optionally substituted C,-C,0-alkyl, C2C10-alkenyl, 
C2-C,0-alkynyl, aryl, heteroaryl and -C3-C6-
cycloalkyl, or 

R3 and R or R4 and R5 together denote a saturated or 
unsaturated C3-C4-alkyl bridge which may contain 1 t 
2 heteroatoms, 

R6 denotes optionally substituted aryl or heteroaryl, 
R7 denotes hydrogen or -CO-X-C1--C4-alkyl, and 
X in each case independently of one another denotes 0 or 

S, and 
R8 in each case independently of one another denotes 

hydrogen or a group selected from among optionally 
substituted C1-C4-alkyl, C2-C4-alkenyl, C2-C4-
alkynyl and phenyl, 

or the tautomers, the racemates, the enantiomers, the 
diastereomers and the mixtures thereof, and optionally 
the pharmacologically acceptable acid addition salts 
thereof. 

2. The compound according to claim 1, wherein 
R1 denotes hydrogen, 
R2 denotes a group selected from among a CHO, OH, and 
CH3 group, 

R3, R4 are identical or different and denote a group 
selected from among hydrogen, optionally substituted 
C1-C6-alkyl, C2-C6-alkenyl, C2-C6-alkynyl, C3-C7-
cycloalkyl, or R and R4 together denote a C27C,-alkyl 
bridge, 

R5 denotes a group selected from among optionally 
substituted C1-C10-alkyl, C2-C10-alkenyl, C2-C,0-
alkynyl, C3-C6-cycloalkyl and C3-C6-cycloalkenyl, or 

R3 and R5 or R4 and R5 together denote a saturated or 
unsaturated C3-C4-alkyl bridge which may contain 1 t 
2 heteroatoms, and 

R7 denotes hydrogen. 
3. The compound according to claim 2, wherein 
R1-R5, R7, R8 and X have the meaning indicated, and 
R6 denotes a group of general formula 

wherein 
n denotes i, 2, 3 or 4, 
R9 denotes a group selected from among optionally 

substituted C1-C6-alkyl, C2-C6-alkenyl, C-C6-

180 
alkynyl, -CONH--C1-C,0-alkylene, -0-aryl, 
-0-heteroaryl, -0-cydoalkyl, -0-heterocycloalkyl, 
aryl, heteroaryl, cycloaikyl and heterocycloalkyl or a 
group selected from among -O-C1-C6-alkyl-Q’, 

5 -CONR8---C1--C10-alkyl-Q’, -CONR8--C2-C,0-
alkenyl-Q’, -CONR8--Q2, halogen, OH, -S02R8, 
-S02N(R82, -COR8, -COOR8, -N(R8)21 

-NHCOR , CONR80C,-C10 alkylQ1 and 
CONR8002, 

10 Q1 denotes hydrogen, -NHCOR8, or a group selected 
from among an optionally substituted -Nil-aryl, 
-NH-heteroaryl, aryl, heteroaryl, C3-C8-cycloalkyl-
and heterocycloalkyl group, 

Q denotes hydrogen or a group selected from among an 
is optionally substituted aryl, heteroaryl, C3-C8-

heterocycloalkyl, C3-C8-cycloalkyl- and C,-C4-alkyl-
C37C8-cycloalkyl group, 

R’° is identical or different and denotes a group selected 

20 
from among optionally substituted C,-C6-alkyl, 
C2-C6-alkenyl and C27C6-alkynyl, -0----C1-C6-
alkyl, -0---C2-C6-alkenyl, -O--C2--C6-alkynyl, C3 
-C6heterocycloalkyl and C3-C3--C6-cycloalkyl, or a 
group selected from among hydrogen, -CONE!2, 

25 
-COOR8, -OCON(R8)2, -N(R, -NHCOR8, 
-N11CON(R, -NO2 and halogen, or 

adjacent groups R9 and R10 together denote a bridge of the 
formula 

:  

0 

40 
\C13_A11Q’ 

Y denotes 0, S or NR", 
m denotes 0, 1 or 2 
R" denotes hydrogen or C1-C2-alkyl, and 

45 
R2 denotes hydrogen or a group selected from among 

optionally substituted phenyl, pyridyl, pyrazinyl, 
pyrimidinyl, pyridazinyl, -C1-C3-alkyl-phenyl, 
-C1-C3-alkyl-pyridyl, -C,-C3-alkyl-pyrazinyl, 

50 
-C,--C3-alkyl-pyrimidinyl and -C1-C3-alkyl-
pyridazinyl, and 

R13 denotes C1-C6-alkyl. 
4. The compounds according to claim 3, wherein 
R’ denotes hydrogen, 

ss R2 denotes CH31 and 
R1 denotes hydrogen. 
5. A pharmaceutical composition comprising a pharma-

ceutically effective amount of a compound of formula I 
according to claim 1 optionally combined with conventional 

60 excipients and/or carriers. 
6. A method of inhibiting proliferation of cells in a patient 

in need thereof, said method comprising administering to a 
patient in need thereof a therapeutically effective amount of 
a compound of formula I according to claim 1. 

65 7. The method according to claim 6 wherein the cells are 
tumour cells, endothelial, hair, intestinal, blood or progeni-
tor cells. 
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8. A process for preparing a compound of the formula (I) 
according to claim 1, 

wherein 

R1�R7 and X are as defined in claim 1, comprising 15 

reacting a compound of the formula (II) 

(11) 
R1 R2 

x 20 

YR4 

L NNXR3 

91 25 

wherein 

L is a leaving group, 
with an optionally substituted compound of the formula (III) 3° 

R6 R7 35 

wherein 40 

R6 and R7 are as defined in claim 1, and subsequently 
isolating the product compound. 

9. A compound of the formula (II), 

45 
(II) 

R’ R 

)<Cl N NR3 

50 

0 

wherein 55 

R’�R5 and X have the meanings given in claims 1 to 4. 

182 
10. Aprocess for preparing a compound of the formula (I), 

(I) 
R1 R2 

I I R 
it6 R5 

wherein 
R6 denotes a group of the formula: 

JgIO), 

it9 

R9 denotes an optionally substituted group �CONII---
C,�C10-alkylene or a group selected from among 
�CONR8--C,�C,0-alkyl-Q1, 
alkenyl-Q’, 

...4O802 and �COOR8, and 
R’�R5, R1, R10, n and X are as defined as in claim 1, 
comprising reacting a compound of the formula (IA), 

(IA) 

wherein 
R’ to R5, R7, R10 and n are as defined as in claim 1, and 

L denotes a leaving group 
with a primary or secondary amine to form the corre-

sponding amide; or 
reaching a compound of the formula (IA) with an alcohol 

to form the corresponding ester; 
and subsequently isolating the product compound. 
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N (51) Abstract- Disclosed are compounds of Formulae (In), (Ib), (Ic), (Id) wherein: W is NH, S, SO, or SO2-. R5 is (un)substltuted 
aryl, tunsubsllruled hetematyl, or(un)subsdwted carbocycleorheterocycle; Q Is hydrogen or lower alkyl; R4 and R6 are the same or 

- different and represent hydrogen, halogen, loweralkyl, 1owernllisy, (en)substltutedasyl, (usftsnbstltuted heseroaryl. (un)substhuwd 
’-. a,ylnlkyl or (un)substiiuted hetesonrylalkyl; and R5 Is hydrogen, lower alkyl or as (un)substltuted casbocyclic group containing from 

3.7 members, up to two of which members arc optionally hetern atoms selected from oxygen and nitrogen; or R8 Is (un)sebslltuted 
aryl. (un)substltuted heterossyl, (-)substituted arylalkyl or(irn)substllumed helemasylalkyl These compounds are useful for treating 
cell prolIferative disorders, such as enneerand resterstsis. compounds are tors of cI 
snd.geussth..frg)r-IaasIIatcsU4uaaea.. The present Invention also pm a meshed of Onsting cell proliferative disorders Also 
picvldcd by the present invention Is a pbsnnaceutically acceptable composition containing a compound of Formula (I). 
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!.T.:..r1C .........
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H 

Ot 

1 

:"�:’ 

and pharmaca4ic4lly,table salts, esters, amides and.prndnIgsthercof 

wherein: 

WISNH,O,S, SO. orSO2; 

5 
R2 is:

.’ 
. : �. ..’. ’, .... 

Cl-Cjo alkyl, C2-C10 aikenyl, C2-C10 Ikyny1, CC 10 co,1jCH1n-aryl,_ 

COR4, (cH-heteroarv1..and (CH-heterocycIicy1, wherein each of the 

foregoing alkyl, alkenyl, alkynyl, cycloalkyl;’aryl,’hetŁroaryl, and 

heterocyclicyl groups can be unsubstituted 01’ subtiWted with from I to 

10 . .. 

(a) halogen ’ 

wo _mionurj’ . . 
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(b) amino, alkylamino, and dialkylamino 

(c) alkoxy, aminoalkoxy, alkylaniinoalkoxy, and dialkylaminoalkoxy 

(d) phenyl, substituted phenyl, pheiioj and subithuted phenoxy 

(e) hyd’oxy ..<" �. : 
(I) Vo Vk-ylthio 

(g)’óyano 

(h) ditro
 

(1) alkanoyl, aininoalkanoyl, alkylaminoalkinoyl, and 

dialkylanünoalkanoyl ’� 
. 

(j) aminocarbonyl,,alkylaminocarbonyl,:and di&Ikylaminocarbonyl 

(k) anuno-C3-.C7 cycIoa&tçüa1kytaiitino.C3-C7  

,. cycloalkylcarbonyl, and di lmino-C3-C7 cycloalkylcarbonyl 

(I) COX. CO2Z SOZ. SOZ, and PO3Z, where zis hydrogen, hydroxy, 

alkoxy, lower alkyl, substituted alkyl, aminn, alkylamino, 

dialkylamino, piperidinyl, substituted 3iperidiny1, morpholinyl, 

substituted morpholinyl, plperaziiy1, and substituted piperazinyl 

(m) a carbocyclic group captaining from to 7 rihg members, one or two 

of which may be a heter6atout seiçcted frqni 0 or 1 and wherein the 

carbocycic group may be substituted with one, two, or three 

substituent groups selected from. 

(1) halogen 

0(2) hydroxy , 
, r 

(3) alkyl, aminoalkyl, alkyl and dialkylaminoitlkyl 
0 

(4) trifluoromethyl S -. 
(5) alkoxy 

(6) amino, alkylamino, dialkylamino, alkanoylamino 

() O4SOZ, SO2Z, orPO3Z . ’. 

� (8)’ aryl’’’ 

(9) heteroaryl . 

30 . (10) (CH2),3�m0lpholjno 

(11) (cHpiperazinyI S � 

(12) (cff2) piperadutyl 

wooth9e2s pcoMi" 
3 

s 

-6-

5’)" (13)’(CHjteiizidyl ’ ’ 

0 

(n) trifluoromethyl;  

R4, g, a6’, and R9 are: 

(a) the same or differem and dre independentlyhydrogen, halogen, lower alkyl or 

5 substituted alkyl, 
()ij-$!cyl 

(C}_2)-alkyiyl, (CH2)0.. 

mono- or 

dialkylamino. mona- or. dialkylarni a1koxy,J9!1 th0oalkyl1 nitrjle, nitro, 

carboxylic acid, carboxylic acid esters, carboxamides S03Z, P03Z, 

�ap yl,.’amJnocapbouyl,.amiflO.C3-C7-cyClOalkYlCarbOflYI, and 

10 " :..Nóhd.orN,N.dialylaminocaibonyl ’-

(b) the same or diftinVthidaro 

or a1kylwheiciæ Øaci ntyl and heteroaryl is 
� �:L’’0 siib’stkiited wit1i up to five groups selected fr6mha1og n, 

toal i oroinethyl, substitutd 

15 substituted alkenyl, alkynyl, substituted alkynyl, lower alkoxy, amino," 

� . mon.or’dia1lyiaIæinb,’tifflu4:roniethYl, iboI, thioalkyl, nitrile, nitro, 

arb6xylic acid, c&rxylk acid edars arboxamide, SO, and PO3Z; 

.1 � � I � 1. . �� �i ��. 

RS is: 

(a) bvdrogen, lower a!k1 substituted all, (CI1-alkenyl, (CE2)n-alkynyl, or 

20 (CH’.carbocyclic group containing from 3-7 members, up to two of 

y,hjcb members:a e:hte nato pseected4frOm oxygen and iitrogen, 

w)lceiP4heCafbOcYc qup:isuibstud:OrSitutnd with one, two 

qgmeps1ected frome group. consisting of halogen, lydroxy, 

tower alkyl, lower alkoxy, acetoxy, mono- or dialkylamino, aryl and �. 

25 ’. heteroaryl; :. 

(b) (CH) -aryl, (CH.teroary1, aryjalkyl, orbeteroatylalkyl, wherein each 

tedorubstituted with-up t0 five groups 

selected from the group consisting of halogen, hydroxy, lower alkyl. 

substituted alkyl, lower alkoxy, amino, mono- or dialkylamino and 

30 tiifiuoromethyl, alkenyl, substituted alkenyl, alkynyl. substituted alkynyl, 

0 

� -.,-.S3. 
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thiol, thioalkyl, nitriln, nitro, rarboxyiic Acid c!rbcxylicacid esters, 

carboxamides SOZ, and P03Z; and ., 

nis an integer froin 

provided that-RS is other than hy4p çl:c3,*yJwhenR.2  ismetyl, ethyl, 

otacetyl.  

� It is floted�tI!at wh.RonnujI4 ais.te tatitomer of Id. 

- It will also bonote hhat’R dR i!bŁttakeniogether4o.fârm 6-keto 

compounds such aS Forthjlh’Ib . .�.......- ,,, ...... 

.The.presØnt invention also providaSa.pl1armauticalIy acceptable 

composition that comprises a compoqqd oonnu1asIa, 1b,ic,i4and Ic together 

witlia ph aceuticalli accep tçi netdilupot,,oexcipient., ..� 

TIe present invention alq 

iqgulatoiy kineses such as cyclin-dependen nas,3&eç 

mediated t .’çs  cqmpris1g of the 

abomsl.
 

1i’iepiesent invenIon p9a zpethpd ftr elin subjects suffering 

from thses 01159d, by cellular proliferetion. ’hemo4 comprises inhibiting 

proliferation of tumorigenic cells of epithelial origin and vascular smooth muscle 

proliferation, and/or cellular migration, by administering a therapeutically 

ll, I; kd and IIto’â tiibjSct ih1 

need of treatmnt. . 

Theinveiftifth alsO proviaes thaabb%ch-coth6uttds u*efiul in -the -diagnosis 

and treatment 
ofc eiçps,riSsis, vaScUlar snioo hiflumist eWprolifefation 

associated with ath sc1erOifthd,ontstij.gica1isOu1astenosisaj1d.restenosis in 

maxnma1s r . -. . . .. 

The present invention also provides a method of treating subjects suffering 

from diseases Satiadd by’DNAtumor vintfos such asherpes virused cornprisng -

administering apteridine of the above formulas.  

WO 01110525 �’ 
PcT/USoomO37 ’ 

l2-

M6ieferietcothPmdS dfornulilVCSre those wherein ft  is 

cyclopentyl and J(5 is in the 4dii9drepiesentSmôTpOlIn4Y1,  4-piperazin-

1l,orhlP1PZ1Y1. 
,.. ..’�. . 

Inddi’tión,  tEe presenihv4itiOflàlSO  provid6 Øompounds of Formula V: 

. 

S 

- 

- 1. �p-.’ - 

5 - 
v 

wheeiii R4Lm1Q areas dedntid Ovefbr Formulasla, lb,Ic;1, aidIÆitd 

B.5 i ft7 n dfinedabóvef’orFOrmUlaI1.  S 

-j;.-�:’1t- ;1’_ .’’_,.. �...’� .. - 
�Vv P  compounds ° .Vare those whemin!4iSbydr0aCfl, 

B.4

 

i4 aryl,.pyridyl, byrpgen.or- lo alyQ is. lower alkyl, a5 is.alopn,.r.. 

10 hydrogeb and R-? -is lower alkyl, unsubstftuted 0rsubstiWted with a cerbocyclic 

group cqntainin.g from 37, embers, up to-two of which members ere hetemp 

atoms selected from oxygennnd n rogen, wherein th-:ca4,ocy011cgroup is - 

-� unsubst*te cm subtiwted wi OWr!lkyl, acyl,.amipo,.ormOflq- or. 

dialkylasnrnO. ,.. , 4. � ... - � - � - - 

15 More preferred compounds of Formula V are those whereip R7 is tower 

alkyl-ungmbstltuted orsubstiflited with-mozphplifle pjperi4ine, piperazine, or 

.pynolidine, cach of.whiclris unsubstituted ov.in4epcndpetly.5U1)stitUted with 

� lo*enalkyl; amino or mono- Ct dialkylamioo. - - � . - - 

gcy1", "lower sibyl". and "ç1-C,p aIlcyI" in the present invention, is 

20 meant straight or brmiched chain alliyl gt-oups having 110 ’carbon atoms, such as 

preferably C1-C6, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, Mt-butyl, 

pentyl, 2-pentyl, isopentyl, neopentyl, hexyl, 2hcxyl,3-hky1, decyl, octyl, and 

3-methylpentyL These groups may be substituted, for-instance withihalo, ammo, 

� --1 muo WQ..,.O1tfllAt_,. . -. � -, 
- :,- ,.’ ,WO_,,_O2I5AJ..’ 
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alkyl, and dialkylajino, hydroxy q4,theiike. xaanples include clqrop2ethyl, 

2mino ethyl, and d pipy. .� . �.. . 
"Alkenyl" and "alkynyl" mean C2-C10 carbon,chains having one or two 

nonadjacent double ortiiple bonds, tuspeciivel...cfetrfreC2Cp]kenyl such 

as 3.3utenyl and 1-methyl-3-pentenyl. Typical C2-C6 alkynyl groups include 

2-propynyl and 1,1-dimethyl-3-butyi4. Substituted alkenyl and alkynyl groups 

include 4,4-dibromo-2-pentenyland 3iamino-5-hexynyl. 

By "alkoxy", "lower Ilkox?’, atd4CI-CIt, alkoxy" in the present 

invention is meant a Iorbraicjchalóy rc ups having 1 to 10 carbon 

10 atoms, preferablV 1-6 c.arbpn atoms bonded tiouih an oxygen atom, such as, fbi 

example, methoxy, ethoxy, n-propoxy, isopropocy, n-butoxy, sec-butoxy. tert-. 

butoxy, pentoxy, 2-pentyloxy, isopentoxy, neopentoxy, hexoxy, 2-hexoxy, 

çxo and 3-rnthylpenoxy. These for 

example with amino, alkylamino, and dialkylamino groups Examples include 

15 aminomethoxy, 2-(naethylamino)ethoxy, and 4-(dlo&ioxy. 

rheierm LalkâncyF means an all udiarlxnyl 

mditicam lea include icºtyf and nmiæoÆlndyl’niØansThEalkyl 

group lb-substituted With an’dmino group.ExaxnplŁs include aniihdicetyl:ajid... 

3-aminohex9doyk "Alkylaminoalleanoyl"means an aminbalkÆoy group-,wherein 

20 the amine is subitituted witbà C.Clo alkyl group, andjncludes 

methylarninoaityl ’and 4jsobotylumino)26ctanâyL  "DIaJkrliolkaiyl" 

means an NN-di-substituted aminoalkanoyl group such as  

diisopropylihninoacetyl. :. �.. t..t 

-’ The term ’am caibony1’nsans aæ.Łntinergrodpbonded through.ah-. 

25 carboflyl àroup,  for e mIe:tuninofbnnyh "Alkylaminócarbdnyr includes groups 

such as methylaminofonnyl, and "dihlkytaininoarbonyrincIudes groups such is 

diethylamicofbrinyt’ ...... 

By.theierthbalagea in the prsdnt invention is meant fluonne, bromine, 

chlorine, and iodine: . . . .. . 

30 : "Alkylthio"nieans the above C1-00 alkyl groups bon4ed through a suiflur 

atom. Examples include methylthio, isopropylthio, decylthio. and 

I, 14methylbutyltbio. 

WO__O118Al_L 
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M "isi’i t meini an imii ti cirboc9cic group having a single ring 

e.g.ohen’O æiultiple rings(eg, bipleby1), or multiple condensed nags in 

which at leist oÆis aornàtk, e.1,2,3,4-tetrabydronaplithyl, riaphtbyl, anthryl, 

or phenandayl), ’vliiàh can be mono�, di-; trisubstituted ortetrasublbitutØd with, -

5 e.g., halogei, loei  ilkyL lovier’alkOkitiwei’alkylthio, iriiluorcitiiithyl, lower 

acyloxy, "i lieterØdryl, amiliO aid hyfróxy. A preferredaiyl is phenyl and, 

ubstit’üted phÆil’inŁludih 2,6ihlbropheny1,3.methoxyphenyl 2,3-difluoro-

4-iæethox5-trfhioromahyIphenyi, 2-chloio.8-bromophinyl,-

i;5ethohyl, 2;6dØtli’1phâi4, 2,6-dichloro-3-hydroxyphdnyl, 2,6-

10 dichloro-4-hydroxyphenyl, 3-aminophenyl, 4-hinin4henyl, 2hloro-6-

and 2,6-

dicfilOro-3-azniitophisyl: -... 
. - ..-. 

’.... ThJ’heteioYJmiantofle or more aromatic ring syntŁnisoPS-, 6-, or 

7-meOsbbM iSiiiinil’g at leihionŁ’and up to four heterostoms selected froin 

15 nigoºifof’StIfut. Such heteroaxyI gi-oupi include, for example, thien’1 

fbianyl, ibiâitolyl imidhaolyl; (ls)ocazolyl,tetrazolyl, pyridyl,pyridonyl, -� 

pynmidinyl, kle(iio)qumOlmyl, napthyridihyl, ’phthliinidy1, 

beOlyl-b&izoxa2olyi! PrOIbTTdd heterôaiyls ottheresnizt invention are 

yridylphthalimidyl mid tºtrizolyl. The hŁteroaiyl group can be-substituted with 

20 one, two, threefoifourofthe gi’oups nieiniOnefitbOve (Or aryl,’sUch as 
2,34;6-tetrachlor6pytidyl 

a 

sionarornatlb-cyclic ringor fosid ringi-

having from 3t& I ring’carbtiit inditbirS Exailiples inchd’e cyclopropyl, ’ 

cyc1óbit  ana clbhOtl’T eriiid inky be stibstiiiitŁd witif onecl-Finori of 

25 the st&96enfViups1neiiiibnâdabord fóraryljOFexample alkyl, halo, amino, 

hrdtbx aM-alkoxy. T3ipiÆl nibittiØd cirboàlic groups include 

2ch6rocyulo*opyl,2,3-diethO*ycyclopehtyl,and 2,2,4,44ObtifluorocyclohexyL 

The carbocyclic group may’comain one. or two hetâoatums selected from ox?gm 

sulfur, and nitrogen, and such i-mg yatems kre refâred to aa"heterocjclic’l". 

30 Examples includópyranyl,  tetrahydroibranyl, and dioiànyi. Theid hetŁrocyclicyl 

groups may be substituted vfth tip to four of the substituentgräups  mentioned for 

aryl to give groups such as 3-chloro-2-dioxanyl, thid 3,5dihydroxymorphoIino. 

SC5 ,WO_OItAtJ_ 
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Thein 

dpsage form. In such form,, thepiepara4oissubdiyidpd into uni.dçses.’, 

containing appropriate quantities of the acjveomponent he,unit.dosagefoim 

can be a packaged prepwapon, ftpactmV ingdiscree quantities1of  

5 preparation, such as pacleted ahlets, cand’pw4ersinvialsor.anipules 

Also, the unit dosage form op boq cai20, lozege itselfL or it 

can be the appropriate nunbcz qf any thas packaged fnn........ .. 

The erapeuticaIly ageovcdoofa compondofFonnula Is, Ib,Ic. 

qnd Id will Sam lkcbe from abou 100 aug gof.l$ywcight.per 
JO day. Typical adult doses wflI be a(o. abO8QQ mpP4aYJIp.: .. 

quwit1t of active component in a.mpprepapnybeied.oradjusted 

from about 0,1 ngto about .SOq nig,.prefeab)y about Q45.mgoIUO.qig1accpzg 
oparticularpplicafion an4 the ypfthaacdyeompqpat. 

popposipont4m.-if  also.contain other ,mpatible, berapaçnic.  age a. . 

15 sutpfokin.need,of treatment with a compoundpffo 14 as1a,,],Jcsn4 Id is 

adiiiistered a dosage of about 1 about,50p tag pen 4ay, either pingly or ir .,. 

mu1tip1eØ,qses.a24-hourperiod..4..,,’.,,, ,.. . 

,Thecomppunds 9fte .investio,precapab1epfbindingjo su&:. 

achai W1 r1r(acs,,. 

20 E-ILCdksfoim complexes wftcyclin, a eseconilla1rP 

p!!!pL k hatteg4.the pU.tbroghthe.cel; 

l995;.I:35.343).,Thç 

compounds of this inve0gz inhlbittlsposphoyJptfpnqndtlr.efore,can�bç  

used as anti-proliferadye,gents for the pçest.t4 

25 other proliferative disease. ... 
, . ....... ..�. 

Because oftheiii inibi*ory. activity gain$ cdksand other kinpses the:.: 
compounds of the pesept invention arc also upafirl renearch too44’or.sti4ying the 

mechanism of action of those kinases, both in vitro and in vivo., 

The ptçaidines pf this inventjoncan tp prepared by any of several standard 

30 synthetic processes conunonly utilized by those skilled in the art of organic 

cbemistrr. An illustration of a typical preparation of compoundsof the present 

invention is shown in Scheme L Although these schemes often in4iate exact, 

structures, those with ordinary skill in the art will appreciate that the methods 

W001119825 4 PCIYUSOO/j 1037, . 
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8-cyclopentyl-2-{444..(2-hydroxy..ethl)3,4imethyI..pjperazj..lyl]-. 
phenylamino).S.methyI..5,dihydro-6Hp47ne; 

..... 

l-[4-(S4sopropyl-5-methyl-7-oxo-5,6,7,8tetrabydrorpterjdin..2yJamino). 

phenyl]-pyrrolidine-3-carboxylic acid butylarnide; 

5 , ,. �(4-[4-(-Cyclopentyl-5rrnethy,6,,7u’ahydro-tendin.2.. 

ylarnino).phenyl]-piperazin-1..yJj-açicapj4,gnd,  

6(2oro-3-hnphetb2norphopn4..yk 

plenyIaminö)-811-pteridin-7-opc.  .::,  

Ot".". . .41: .4 ...... 

EXAMi’LE 6 
’ ’ �.

 

� 10 The pharmaceutical utilities of pteridines of this Invention weestablished 

1.  

,: I ,Thesp kinaSe assays are Carried o?Llin,9?-v!pj P#" 

Cat. MADPNOB30).in 50 pLlqpa !bu ..(59mM TdH 10 M 

15 Na 

0.1 ig pwifiedNter nina friinbateW’liand’6’g aly(Om,’T’r)4:1 (Sigma, 

P4534). The assay is started by addinE ATP And indubating.dt rootrtcmperature 

for 20 minutes with shaking. The reactions are teruJipated by. a4ding350. Id.. ice-

cold 20% TCA (trichloracelic acid) with 0.1 sodium pyrqphqsphate pnd 

O 20 shaking the resultant miel:m mate. ..plale.is then ioCuhetedat-4°C  for 

I hotirto allow: prbtein.to precipttaft4%espplaWaretheh.wasbed54tbuta with 

200 pL ice-cold 109/6 TCA and with 0.1 M sodium pyropbospte,prwdsh . 

Twezny-five.microltersscjni1lijion liquid 1i flndde toeach4e1l3.n0 the 

plate is counted in Wallac’s MicroBeta counter 1450. Results fbr seyeral of the  
25 ptendineà of the invention ire shown in Tablc!2.  .. 

2. CydlinDependent Klnase 4 ((DK4) Assay 

Enzyme assays for IC50 determinations (Table 1) and kinetic evaluation 

wereperfornied’in 96-wall filter plates (Millipore MADVN6550). The total 
volume was 0.1 ml.. containing a final concentration of 20 m TRIS 

1Q 4WO_QII2M4_L. 
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(us[hydthyI]iminontethane);itH 7.4, 50 niM NaCl. 1 MM dithiothretol, 

10 MM ntgä2;25  jiM ATP taià).S pCi ’of [32PJATP, 26 rig of 

cdk4/cyclm D1 complex, I tg of retinoblastoma and appropriate dilutions of a 

compound of the present invention. ,ll components except the AT? were added. 

5 to the weil and the plate was,pl4 ong plate mixer for 2 minutes. The reaction 

was started by adding (32PJATP and the plate incubated at 25°C for 15 minutes. 

The reaction was terminated by addition łf 0.1 ML of 20% TCA. The plate was 

kept at 4°C for at least 1 hour to allow the substrate to precipitate. The wells were 

theiwÆhdfiiti1neswitIO.2iLiafO  TCA and S2Pincorporation 

10 detetnuiid9ith a 66ikplth&coud&kWMti Inc. Oaithersbur, Maryland).’. 

� ’O 
:. 

’j.. :;�,,. .I . . :, �� . 

3 . PG ndtFGF.Rçeptor.Tyroslne1UflaSeA5SaYS  

..Ff11-length PNAfor the atbusØ PDGF-B and huntanFGF-1 (fig 

receptOr tyr sine.kinascs were obtained from J. Escobtdo and preplitedas: 

describedin J. B/ok CIicna, 1991’26:14821487: PCB primers were designed to 

15 amplify a fragment of DNA that codes. for the Intracellular typsiiw kinatn 

domain. The fragment was inserted iqto A baculov rus vector, cotransfeced with 

icMNPV flA, and the recpmbinant.krus isoWet SF9 insect cells were 

infected, with the virus tO overexpreat the projain. and, the call lysate was used for 

the assay. As plates (100 idAncubatiorilwell), and 

20condiiopswereopinued.tQmcasuretipiflCQIP0rtoQfl of32? .from y32P-ATP. 

into alusamate’.in-p,.ojyn %BY. to.each well was added 

10 niMNaCl, 

O;1% Triton X-i00, 0.2 IIIMPMSF, 0.2 mM NVO4, O mM MaC!2, and 

750 tag/mI,. of Poly (4:1)glutamate-tyrosine f9llowe41y 2.5 tiL of inhibitor and 

25 51.11. of enzyme.lysate (7.5 pg4aLFO-TK or 6.0 pWgL P1GF-TIç) to initiate the 

reactioi. Following a 10 minute incubatiOn at 25°C, 10 niL ofy32P-ATP (0.4 taCi 

plus 50 pM AT?) was added to each well, and samples’were incubated for an 

additional 10 minutes at 25°C. TM reaction was terminated by the addition of 

100 p1. of 301% TCA containing 20 m sodium pyrophosphate and precipitation 

30 of material onto glass fiber mats (Wailac). Filters were washed three times with 

i8ore11k,WO_01t2eMJ_. 

I 
wo41098 . 
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15% TCA containing 100mM so4iunmpyrophosphate, and,th1.4ioactivity,. 

retained on the filters counted,. in a Wallac l2Oetaplate readr. Noespccifi 

activity was defined as radioactivity retained on the filters following incubation of 
samples with buffer alone (no enzyme). Specific einuIc activity enieplus 

S buffer) was defined as total atMt Ms xn ciaatti4ity; econntrati’on 

of it compound that inhibited .io."j’’ 

based on the hdtibition curve.’-urve. 

4. ’C-arc Kinase Assays . l 4.

C..src.kinase was puti1edfrombcuiovimsWecW zspctqell,lysates.. 

� 

10 using antippptide monoclunalrn y;drectett against the.N-tctmiapino 
acids (amino acids 2.17) of c-arc. The antibody, covalently linked to 0.65 pm 
Latex beads, was 

added to a. suspeæ ioniafinhect.ceWlwiibuffericonjpnthd of f 

150mM NaCI,"SO.mnM Tris pH 7:5, PnMDT’l%74Pvi0,12 anMEOTA, 1 mM 

sodium.vahadats, I mM PMSF, I pg/niL hach.oflupepfin,pepstatln,.and. 
15 apiothjn. 1nsect cell lyeate’con ainitigc..srcprotbuit warincubated With.these 

beads for’3 to 4hoato at 4°C with  rotation Atthe.endofthŁ.lysate incubation, the ’ 

beadI1nSed three times in’lsisbuffez  resuspended in lysis buffer 
containingio% glycerol, and froen: Tiatse latex beads were thawed rinsed three 
tines in assay buffeil(40 ntMTria,pH 7:5,5MM mgC12) and suaended.ih thb 

20 

� 

Salle buffà, in a Ml1lipor 6well’pldte iitii ab.65oyvinylidjne. 

mCtnbranEbottom w’are’  added theracti.oh itOtiehtd: 10’iLC-svc beads, 10 IAL 

oi2.5 mg/niL Odly GluTyr iizbsttatd 3 jiM 0:2p1àbelbd1.t  

32P-ATP, 5 p1.  ,beer
 

DMi6 b  
make thi final volume 15 eOwasItdried ’at rerj 

25 addition of-the AT? and quenched lbmiimtes latni’by the addition of 125 JAL0I 
‘30% TCA, 0. 1Mofhnn’pytôphospIi  for 5 minutes on ice. The plate was then 
filtered and the wellswashhd with two 230 niL aliquots of 15% TCA, 0.1 :M 

pyrophosphate, The filters were’then punched, counted iÆa liquid scintillation., 
counter, and the data examined for in  activity in comparison to a known 

30 inhibitor suchas erbstatjn. The method is also described in j. Mad Chum., 
1994;37:598-609. � , 

0 0 
0 

0 

M_ 
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5. Cydln-Dependent Kinase Asiiys (cdk2/cycllnE4 cdk2lcycllnA. 

cdc2/cydlnB)  

- Enyme assays for IC determinations and kinetic evalualion were 

pmfo’rmedin a 96-well füter-plate (Miifrpore’MXDVN655O) in-a total volume of 

0.1 ml.. of20mM TRIS, pH 7.4,50mM NaCl, I mM dithiothreitol, 

10 m MgCl2. !2 pM Al? contmiini 0.2.5iCiof[32P]ATP 20 ng of enzyme 

(either cdk2/cydlinE. cdkWcyclinA, diccfcydiinB); tpg retinoblastonia, and 

-appropijate dilutions of the  particularimeenlion pornpound. All components. 

except the Al? were added to the wells, and the plate was placed on a plate mixer 

� for 2 minutes. The reaction was begwi by a44ff6n 6f[32P]A7P, and the plate was 
J. 

Inciihaia r’utes. The.raction was terminated by addition of 

?.O.at-40C for at least l.urtoaflewthe 
� ...........-

 

h 

substratäto precipitate. 
The

 wells were then washed five times with 0.2 niL of 

100/. TCA and 34i’ inoq oratioii deteràiined using a beta plate counter(Wallac 

mc.;Gaithersburg,Mapl. ::Th -: 

� Several of the invention compounds;exhtbitad good inhibitory activity 

when evaluated in the foregoing assays, as ilhistrated by the data in Table 2. 

�

 

In the table, .them efolowing neanngs 

C-sic . 

I 

POF means full length fibroblast growth factor receptoi kinase 

PDGFinºatis plael& eiirØd óikiæase: - 

.cDK4Dmeans cyclin4eiendent kinase 4/c’c1inD1..complex 

’- ..... 

CDKIB means ccIin dependent kinase 1/cclin B complex 

CDK2E matins cyci n dependent kinase 2/cyclin E complex 

IC50 means the cpncentratipn of test compound in niicromolIs to inhibit the 

activity of a specified kinase by So percent. � ... 

VSOOIOI ..WO_O1AI_L 

S 

17) 
WO,01/19825 

�. PcT/IJSOIJ/17037.- 

Cmpd WEEIOY C-sic FGF PDQF CDK4D CDK7A CJDK-1-0 CDK2E 
No... IC50 IC50 IC50 ��. 15Qf 1ç0. ic50 IC50 

(pm) (pm) (pm), ()  ) (Km). -
 ":1;50 1-30 ’5(i...-

n-’., . �. ,.... . 
0.1445 0.057 .. 7.7 

.3 >50 153.4%@. 

.(pm) 

, ,,....... ..... 

T 0:8605 0015 690W@’5  

’.�’ :’ 
� : : �y.-., 

>50 >50. !’°@.   :? .. .. ,.’ . .. ; -�i 

* :.;0987.::0.29 0.05 111.’;. 

’ii >3O 9.47 33%@5 0.06 

>50 41% ?-!L  ..3.33 �,9.2, . .0.95 

u T 41%@°.5 9%@5 wJ‘2:78 41 
1 . . . �- . . .: ’:1 - . 

10 >50:: 34 .57q’@30 

-ir- 
, >50 1.84. .... 

Ti >50 3I9'  >0 1.25 0.036 0.354 0.05 

12 101 0.38  ..j. ,SA,, . ... 

13 4.49 030 l7% @51’’i:. T.�’’.-’. 

-- -___________ __._ . � 

14 ,30 
-’_.-_--. �: 

15 
._J44,.._ 

16 33, ,. �. 0.007 0.18 W q,6 1.  

17 �- 219. 0.0435  
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Table 2(cont’d) 

No. 
wiOy 

1050 
4&= 

IC0- 

. 

Ft3F" 

X-IC60’. - 

."PDOF’ 

..IC50 

CDK4D 

-14P50 

() 

CDK2A 
xc50 

(PM). 

CDKIB 
. ic50. 

CDK2 
lcso. . (pat) 

18 ’30 20 0.23 

19 7.4 1.43 

20 7.07 0.12  

21 ›50:-: -6.8- 0.054 ., 

22 >50,.,,.. 47 0.16
 

23  

2435
. 

52 .., . .� 1.8 0.33 - 4.5 

- �.’ ’--- cr.... . . . -n-. 0. . 

The following examples further illustrate typical pharmaceutical 

formulations provided bjfhiilenkob’ 

Example   

; Preparation ofPharacetjl.çompoitions 

5 1. A pharinceutical forllbfl. iihCfotæf of bard gelatin capsules for oral 

adrninistratipn are prepared using the following ingredients: - 

-(mg/capwie) ....... 

Active compound 230 

Starch powder - 200 .:. 
Magncsiusi atomate. 10 - .. 

Total.. .. 460 mg  

ONSCOM WO_O1151j.. 

a.. 

0 
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de 
la Decision 486 de la ComisiOn de la Comunidad Andina, se le comunica: 

Documentos estudiados 

DescripciOn: Folios: 132 a 218 como se radicO inicialmente. 

Reivindicaciones: Folios: 219 a 225 como se radicO inicialmente. 
Folios: 323 a 331 

Respuestadel solicitante: Folios 309 a 321. 

Prioridad: Folio 2 (4 de Septiembre de 2001, DE10143272.0). 

Objeto de la invención 

Titulo de la solicitud: 

� Nuevas dihidro-pteridinonas, procedimientos para su preparaciOn y su 
utilizaciOn como medicameritos (original). 

. Nuevas dihidro-pteridinonas Folio 332. Modificado 

El objeto de la presente solicitud de patente de invenciOn consiste en: 
Nuevos compuestos derivados dihidro-pteridinonas. 

Reivindicaciones 1-4 : Compuestos de formUla general (I): 

N 

VF;e RNXXN 
Reivindicaciôn 5 : Preparaciones farmacØuticas que lo contienen. 
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El problema planteado en esta solicitud es la necesidad de compuestos que se 
caracterizan por ser inhibidores de especIficas cinasas del ciclo celular . en 
particular el efecto inhibidor sobre la proliferaciOn de cØlulas tumorales excesiva 
o anómala. Entre estas comprenden las infecciones vIricas (VIH), inflamaciOn y 
enfermedades autoinmunitarias ( colitis, artritis, Alzheimer, glomerulonefritis), 
infecciones bacterianas, fUngicas, parasitarias, leucemias, linfomas y tumores 
sOilidos, psoriasis, enfermedades de los huesos, card iovasculares (hipertrofia) 
entre otras. 

Para solucionar este problema tØcnico la solicitud en estudio proporciona 
compuestos de formula (I), y preparaciones farmacØuticas que los contienen. 

El objeto de la invenciOn definido anteriormente se clasifico de acuerdo con 
la ClasificaciOn Internacional de Patentes (IPG) A61 K311505, C07D487/04, 
AP6I P35/00 y AP61 P31/18.. 

De la solicitud de Patente 

Reivindicaciones (artIculo 30 D 486) 

- Para la reivindicaciOn I en R2, se refiere a .... "y opcionalmente un grupo 
alquilo C1 -C3 sustituido". Sin embargo el significado correcto seria "un grupo 
aiquilo C1 -C3 opcionalmente sustituido". 

- La frase" ....a menos donde se establezca otra cosa" en los folios 324y326 
es ambiguo y debe ser eliminado. 

- El tØrmino "y sistemas de anillos bicIclicos saturados o insaturados" folio 324 
ültimo pÆrrafo, no es conciso, ya que no hace referencia a los Ætomos de 
carbono que lo conforman y si puede contener heteroÆtomos o no. 

- El tØrmino alquilo-O-C1-C3- en el folio 325, ültimo pÆrrafo no es correcto. La 
correcciOn serla �0-alquilo -C1-C3. 

- El solicitante define los grupos arilo , heteroarilo, y heterocicloalquilo por el 
nUmero de miembros a Ætomos de carbono que los conforman; sin embargo 
no siguen siendo concisos , ya que dentro de la descripciOn no hay sustento 
de que todos los grupos arilos, heteroarilos y heterocicloalquilos definidos de 
esta manera presenten Ia misma actividad. 

Determinación del Estado de la TØcnica 

Considerando que Ia fecha de presentaciOn de la primera solicitud de patente de Ia 
cual se reivindica prioridad es 04 de Septiembre de 2001, se consultaron las bases 
de datos y los archivos con que cuenta la entidad con fecha de publicaciOn anterior   
se encontraron los siguientes documentos que anticipan el objeto de esta solicitud: 

No Documento TItulo 
I Fechade 

Publicación* 
PTERIDINONES AS KINASE 22 de Marzo del D2 W00119825 INHIBITORS 2001 
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AnÆlisis de patentabilidad (artIculo 14 D486) 

Nivel invent!vo (artIculol8 D486) 

La reivindicaciOn I dice" Compuestos de formula general I ". 

Respecto al estado de la tØcnica. 

D2 ( Folios 342-349) , ensena compuestos derivados de pteridinonas, caracterizados 
par ser inhibidores do [as cinasas del ciclo celular, los cuales son Utiles en el 
tratamiento de enfermedades proliferativas celulares tales coma cancer, infecciones 
virales como el VIH , infecciones fUngicas, Alzheimer, psoriasis, artritis, entre otras. 

SOLICITUD D2 

R1 es hidrogeno, NH2, 
XH, halOgeno y un 
grupo alquilo C1 -C3 

R1Rn_/, 

______________ 

R4 es hidrOgeno,amino, 
hidroxi, tiol, halogeno, 
alquilo bajo, alquilo 

?cb Fe halogeno opcionalmente 
sustituido por UflO 0 

sustituido por 

mÆs Ætomos de 
halô9eno. 

r 
Dlfarancla con Is actual 
wficitud 

R2 es hidrogeno, CHO, R° es hidrogeno, 
XH, -X-alquilo- Cl-C2, 
un grupo alquilo CI -C3 

hidroxilo, tiol, alcoxi 
bajo, alquilo bajo, 

opcionalmente 
sustituido. 

H.0Rb 

alquilo sustituido.  
H 

R y R4 son alquilo C1- Y Rb son alquilo bajo 
Ejemplo 89 

’ ’OH, C10 opcionalmente 0 alquilo sustituido, 
sustituido, alquenhlo alquenhlo, atquin 110, 
C2-C10 alquinhlo C2- 
Cio, arilo, heteroarhto,, 

H3 arilo, heteroarilo, fenoxi, 
hidrogeno, halogeno, 

H r HA 

X-arilo, hidrogeno 
halogeno, COXR 

acido carboxItico,:?o 
Østeres de Æcidos 

CON(R8)2, hidroxi, tiol CH 

I 

H carboxilicos, hidroxi, tiol. H 

R0 es hidrogeno, R0es hidrogeno, alquilo 
alquilo C1 -C10 113C OH bajo, alquilo sustituido, H3C 

Opcbonalmente Ejemplo 160 alquenhlo, aiquinhlo, 
sustituido, aiquenhlo arhlo, heteroanlo, un 
C2-C10 aiquinhlo C2- 
Cio, arito, heteroarilo, 
cictoalguflo C3-C6 

H ?H3 

I 

N:r 
H 

grupo carbocIctico de 3- 
7 miembros. H 

OH3 

CL.(nON ::CH R6 es arilo o R’ es (C2)-arito 
heteroarilo, 
opcionalmente 

F H 
CH2)-heteroar1Io, en el 
cuat n es 0. Los cuates 

sustituido. pueden estar 
H3C OH3 opcionalmente N3 

Ejemplo 212 sustituido. 
R7 es hidrogeno, -CO-
X- alquilo Cl-C4,  

XesOoS. WesNH. 

La solicitud se diferencia debl que 
posiciOn 6 del anillo de la pteridinona. 

el grupo carbonilo so encuentra en la 

Esta diferencia no parece conceder un efecto tØcnico inesperado ô una ventaja a las 
compuestos reclamados en esta solicitud ya que no parecen presentar una mayor 
actividad inhibitoria de especIficas cinasas del ciclo celular ( Ver folios 210-214,) en 

comparaciOn con los compuestos del estado de Ia tØcnica mÆs cercano (Ver folios 



g( 
346-349, ejemplo 6, pÆginas 79-84). 

El Problema TØcnico Objetivo de esta solicitud es la necesidad de compuestos 
caracterizados por ser inhibidores de especificas cinasas del ciclo celular alternativos 
a los ya conocidos en el estado del arte. 

� R / 

R’ 

D2 divulga que dicho grupo carbonilo m (Folio 342, pÆgina 4, compuesto 
de formula de lb) puede tambiØn estar en la posiciOn 7 de la pteridinona 

El Experto en la Materia, enfrentado al Problema TØcnico Objetivo y conociendo el 
Estado de la TØcnica (D2) hubiera sugerido sin mucho esfuerzo de su parte 
modificar la posiciOn del grupo carbonilo en el anillo de la pteridinona (de la posiciOn 
7 a la posiciOn 6) de acuerdo a las enseæanzas de D2 para obtener mÆs 
compuestos con la misma actividad. 

De manera que la soluciOn propuesta al problema tØcnico planteado en esta solicitud 
en Ia reivindicaciOn I y sus dependientes 2-4, es obvia y no tiene Nivel Inventivo. 

La preparacian farmacØutica de la Reivindicación 5 no se considera inventiva porque 
el compuesto que la caracteriza no es inventivo. 

Respuesta a los argumentos del solicitante 

Los argumentos expuestos por el solicitante en cuanto a la claridad de la 
solicitud, son aceptados por este Despacho en respuesta al primer examen 
de fondo. 
El solicitante argumenta que el documento EP0429 149, en fase internacional 
fue clasificado como "A", el cual no tiene ninguna relevancia con relaciOn a Ia 
solicitud estudiada. 
La solicitud ya fue otorgada en otros palses como Estados unidos y en 
Europa sin restricciOn de las reivindicaciones. 

En cuanto a que el documento Dl en fase internacional fue citado en el informe de 
büsqueda internacional como un documento de categorla A, este Despacho 
demostrô que dicho documento demostró en el primer examen de fondo de manera 
clara e inequivoca que afectaba la novedad de Ia actual solicitud (Ver folio 306) . Sin 
embargo debido a las restricciones realizadas en el nuevo capItulo reivindicatorio 
presentado por el solicitante, dicho documento no es tenido en cuenta para el 
segundo examen de fondo. 

V por ültimo  la concesiOn de una patente en un pals no determina su otorgamiento 
automÆtico en otro, mÆs aün atendiendo al principio de territorialidad mediante el 
cual los derechos de propiedad industrial se circunscriben al pals en el que se 
concedieron y a su legislacion vigente. 



Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi: 

N° Documento N° 1 Reivindicaciones Req uisito que Afecta Afectadas ’I 

D2 W00119825 1-5 I Nivel inventivo 

En cumplimiento del articulo 45 de la DecisiOn 486 de la ComisiOn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de sesenta dias 
contados a partir de la fecha de notificación  de la presente comunicaciOn. En caso 
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta 
subsistieran los impedimentos para la concesiOn, se denegarÆ Ia patente. 

NotifIquese el presente oficio conforme a lo dispuesto en el artIculo 8 de la 
resoluciOn reglamentaria No. 00210 del 15 de enero de 2001, advirtiendo que contra 
ØI no procede recurso alguno en la via gubernativa. 

ALIX CARMENZA,CESPEDES DE VERGEL 
Jefe de DivisiOn ie Nuevas Creaciones 

El anterior requerimiento fue notificado por fijaciOn en lista, de fecha 

-:-149 Z two 2009 

CONCEPTO TECNICO No. EXAMINADOR TECNICO 
1039 Cadigo No. 202075 


