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Ref: Expediente No. 00.065.062
Solicitud de patente titulada: “LOS INHIBIDORES TRICICLICOS DE POLI
(ADP-RIBOSA) POLIMERASAS?”.
Solicitante: AGOURON PHARMACEUTICALS INC, y CANCER RESEARCH
CAMPAIGN TECHNOLOGY LIMITED.

RESPUESTA AL OFICIO No. 9704 NOTIFICADO POR FIJACION EN LISTA No. 418,
DE FECHA 20 DE OCTUBRE 2008, (PRIMER EXAMEN DE FONDO)

J. JAN RAISBECK, mayor de edad y vecino de Bogotd, D.C., identificado tal como aparece al
piec de mi firma, en mi condicién de apoderado sustituto, tal como consta en la sustitucién
adjunta, me permito manifestar lo siguiente ante el auto emanado por ese Despacho, dentro del
plazo legal previsto en el articulo 45 de la Decisién 486, en los siguientes términos:

1. El Examinador objeta la claridad de la presente invencién con base en los siguientes

argumentos:
“En el articulo 30 de la decisién 486 de la Comisién de la
Comunidad Andina se establece: “Las reivindicaciones
definirdm la materia que se desea proteger mediante la patente.
Deben ser claras y concisas y estar enteramente sustentadas
por la descripcién”
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Las reivindicaciones 1 a 17, en primer lugar no estdn soportadas
enteramente en la descripcién, porque reclaman un “metabolito
activo, prodrug™ de los compuestos de la férmula reclamada, y
no se describe ningGn metabolito activo, ni tampoco algin
profirmaco (prodrug) de los millones de compuestos
reclamados, son términos amplios y especulativos, que
realidad son caracteristicas deseables para los compuestos, no
son compuestos definidos de manera inequivoca como lo indica
el articulo en referencia.

Ademés el termino (sic) “prodrug”, es un termino (sic) que no
esta (sic) en el idioma castellano, y tal como se indico (sic)
antes es un termino (sic) vago y especulativo, que no delimita el
alcance de la invencién.

En la reivindicacién 19 existe un absurdo, porque se cambia el
significado universalmente conocido del elemento F (fluor), y
se dice que “F es hidrégeno™.

Las reivindicaciones 8, 9 y 13 pretenden definir los
compuestos, por resultados farmacolégicos a obtener, o por
caracteristicas o propiedades deseables, con lo cual no define,
ni delimita perfectamente el alcance de la invencién.”

2 a- Con el propésito de acoger los comentarios del Examinador, me permito hacer los
siguientes cambios en el Capftulo Reivindicatorio:

()

(®)

(d

MODIFICAR las Reivindicaciones 1 a 7, 10 a 14, 16 y 17, de tal modo
que los términos “prodrug” y “metabolito activo™ se eliminan de dichas
reivindicaciones.

DESISTIR de las Reivindicaciones 8 y 9, las cuales refieren
caracteristicas farmacolégicas de los compuestos descritos.
MODIFICAR ia Reivindicacién 19 de tal modo que se muestra la
formula quimica estructural del compuesto reclamado. El error que
menciona el Examinador obedece a un problema de traduccién y por
tanto se anexa este gréfico para definir perfectamente el compuesto.
ADICIONAR una nueva reivindicacién (actual Reivindicacién 18), la
cual reclama especificamente ¢l compuesto 1-[4-(1-metil-piperidin-4-il)
-fenil]-8,9-dihidro-7H-2,7,9a-triaza-benzo[cd]azulen-6-ona. Esta nueva
reivindicacién no implica ampliacién alguna del concepto inventivo, ya
que se refiere al compuesto que ilustra el ejemplo 141 del Capitulo
Descriptivo la presente invencién (pdgina 114).
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Con base en lo anterior, el nuevo Capitulo Reivindicatorio es como se muestra a continuacién:

Capitulo Reivindicatorio Capitulo Reivindicatorio
Original Modificado
Retvindicacién 1. Reivindicacién 1. MODIFICADA*
Reivindicacién 2. Reivindicacién 2. MODIFICADA*
Reivindicacién 3. Reivindicacién 3. MODIFICADA®*
Reivindicacién 4. Reivindicacién 4. MODIFICADA*
Reivindicaci6n 5. Reivindicacién 5. MODIFICADA*
Reivindicacién 6. Reivindicacién 6. MODIFICADA*
Reivindicacién 7. Reivindicacién 7. MODIFICADA*
Reivindicacion 8. ELIMINADA
Reivindicacién 9. ELIMINADA
Reivindicacién 10. Reivindicacién 8. MODIFICADA®*
Reivindicacién 11, Reivindicacién 9. MODIFICADA*
Reivindicacién 12, Reivindicacién 10. MODIFICADA*
Reivindicacién 13. Reivindicacién 11. MODIFICADA*
Reivindicacion 14. Reivindicacién 12. MODIFICADA®
Reivindicacién 15. Reivindicacién 13.
Reivindicacién 16. Reivindicacién 14. MODIFICADA®
Reivindicacién 17. Reivindicacién 15. MODIFICADA*
Reivindicacién 18. Reivindicacién 16.
Reivindicacién 19. Reivindicacién 17. MODIFICADA*'
Reivindicacién 18. ADICIONADA

*: Se eliminaron los términos “prodrug™ y “metabolito activo™
*!: S¢ agreg6 la formula estructural del compuesto reivindicado.

b- Respecto a la objecién que hace el Examinador a la Reivindicacién 13 (ahora
Reivindicacién 11), quiero respetuosamente manifestar mi desacuerdo, ya que dicha
reivindicacién reclama una composicién farmacéutica compuesta de:

(@ una cantidad eficaz de agente inhibidor-PARP, seleccionado a partir de

los compuestos definidos en la afirmacion 1, o sales farmacéuticas o
solvatos de los mismos;

(6) un portador farmacéuticamente aceptado para dicho agente inhibidor-
PARP,

Pigina3de 4
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y no define tal composicién por los resultados farmacolégicos a obtener, o por caracteristicas o
propiedades deseables, como afirma el Examinador. Aunque el encabezado del la Reivindicacién
describe “una cantidad eficaz de agente inhibidor-PARP", perfectamente se aclara que tal agente
es un compuesto como los descritos en la Reivindicacion 1 (o una sal farmacéuticamente
aceptable o un solvato del mismo); claramente, la reivindicacién describe composiciones
constituidas por un compuesto como los descritos en la Reivindicacién 1 y un vehiculo
farmacéuticamente aceptable.

3. Con base en los argumentos aquf presentados, le solicito respetuosamente al Examinador
que evalie de nuevo los requisitos de patentabilidad y le otorgue el privilegio de patente a la
presente invencién.

Atentamente,

{ o Coiabd

J. IAN RAISBECK
C.C. 79.376.996 de Bogota
T.P. 135.799

Anexos: Capitulo Reivindicatorio Modificado
Sustitucién de Poder

- ‘j’
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OLARTE RAISBECK & FRIERI LTDA. Bogpri D.C., Colombia 5 13
Tel 457 1 638-6200
Servicios Lagales y Profesionales FFax +57 1 638-6201
Nit 830 122 870-6
office@olarteralsbeck.com
wwwolarternnisheck.com
Seflores
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S. D.

Ref.: Expediente No. 00.065.062
Solicitud de patente titulada: "[0S INHIBIDORES TRICICLIO0S DE FOLI(ADP-RIBOSA)
FOLIMERASAS". ‘
Solicitante: AGOURON PHARMACEUTICALS INC, y CANCER RESFARCH CAMPAIGN THCHNOLOGY LEMITED.

SUSTITUCION DE PODER

CARLOS R. OLARTE, mayor de edad y vecino de Bogot4 D.C,, identificado como aparece al pie
de mi firma, en mi cardicter de apoderado de la sociedad de la referencia, respetuosamente me
permito manifestar que SUSTITUYO el poder a mi conferido por la mencionada sociedad, en el
doctor J. JAN RAISBECK LLINAS, mayor de edad, domiciliado en Bogotd D.C., identificado
con la Cédula de Ciudadania No. 79.376.996 de Bogoté y portador de la Tarjeta Profesional No.
135.799 del Consejo Superior de la Judicatura, para que sea €l quien en adelante asuma el trédmite

de la presente accion.
El apoderado sustituto conserva las mismas facultades del principal.

Atentamente,

OS R. OLARTE
C.C. No. 79.782.747 de Bogoté
T.P.74.295del C.S.dela J.

Pégina 1de 1
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SE AFIRMA LO SIGUIENTE:

en donde: |
X
Y

Un compuesto de la férmula:

Ous;
NoCR’,dondeRies: (g H; ™~

halégeno;
ciano; '
' un .alquilo sustituido opciondlmente, alquenilo, alquinilo,
cicloalquilo, he ycloalquilo, ariloL o grupo heteroarilo; o ;

' -C(W)RP’, donde W es O u S, y!R™ es: H; OH; un alquilo
sustituido ' . opcionalmente, alquenilo, alquinilo, cicloalquilo,
heterocicloalquilo, arilo, heteroarilo, O-slquilo, o grupo O-arilo;' o
de R¥ y R son cada uno independientemente H, OH, o un
ido opeionalments, alquenilo, alquinilo, cictoalquilo,

-CRP=N-R¥, donde R® es H o un amino sustituido
opcionalmerjte, l alquilo, . alquenilo, alquinilo, cicloalquilo,
quilo} arilo, o grupo heteroarilo, y R®® es H, OH, un alquilo

A '
sustituido | opcionalmente,  alquenilo,  alquinilo, cicloalquilo,
“heterocicloalquilo) arilo, hetergarilo, O-alkyl, o grupo O-arilo , 0 NR*'R*,

donde R’ y|R" z'lm cada uno independientemente H, OH, o un alquilo
sustituido | opcionalmente, ©  alquenilo, alquinilo, cicloalquilo,

heteroci'clonl+1uilo1 arilo, o grupo heteroarilo;

i




R'es

R

R

H;

YA

halégeno;

ciano;

-

un alquilo sustituido opcionalmente, alqueniio, alquinilo,

cicloalquilo, heterocicloalquilo, arilo, o grupo heteroarilo;

C(O)R'2, donde R™ es:. H; un alquilo sustituido opcionalmente,

alquenilo, alquinilo, cicloalquilo, heterocicloalquilo, arilo, o grupo
heteroarilo; o OR" o NR¥R®, donde R', R! y RZ son cada uno

un alqui
heterocic

R* son

0 grupo
 es H o alquilo
! es H, haloge

independientemente H o un alquilo sustituido opcionalmente, alquenilo,
alquinilo, cicloa.lquilo, heterocicloalquilo, arilo, o grupo heteroarilo;

OR", donde R™ es H o un alquilo sustituido ‘opcionalmente,
alquenilo, nll_quinilo, cicloalquilo, heterocicloalquilo, arilo, o grupo
heteroarilo;

S(O).I.{", dondenes0,102, ¥y R%es: H:un alquilo sustituido
opcionnlmenl::. alquehilo, alquinilo, cicloalquilo, heterocicloalquilo, arilo,
o grupo heteroarilo; o NRPR*, donde R® y R* son cada uno
independjentemente H o un alquilo sustituido opcionalmente, alquenilo,
alquinilo; cicloalquilo, heterocicloalquilo, arilo, o grupo heteroarilo; o

N1R"R". donde R y R" son cada uno independientemente: - H;
o suftituido opcionalmente, alquenilo, alquinilo, cicloalquilo,
oalquilo, arilo, o grupo heterosrilo; 0 S(ORNR™N, donde R y

cada uno independientemente H o un alquilo sustituido

opt:ional'llt:me.= alquenilo, alquinilo, cicloalquilo, heterocicloalquilo, arilo,

teroarilo;
1
, 0 allquilo;

n caga uno independientemente seleccionados a partir de:
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H;
un alquilo sustituido opcionalmente, alquenilo, alquinilo,
cicloalquilo, heterocicloalquilo, arilo, o grupo heteroarilo; y
-C(0)-R¥, donde R* es: H; un alquilo sustituido opcic;nalmente,
alquenilo, .alquinilo, cicloalquilo, heterocicloalquilo, arilo, o grupo
heteroarilo; o OR?' o NR¥R¥, donde R%, R®2 y R™ son cada uno-
independientemente H o un alquilo sustituido opcionalmente, alquenilo,
orlquinilo. cicloalquilo, heterocicloalquilo, arilo, o grupo heteroarilo;
en donde cuando Y es CR?, R', R%, R?, R4, R%, R®, R7, y R® no son todosH ‘
o una sallfannacéutlcunente aoeptubleoun solvato del mismo. S

2, Un compuesto de acuerdo con la afiracién 1, o una sal farmacéuticamente
aceptable o un solvato del mismo, en donde R' es no sustituido, arilo mono- o di-sustituido
o heteroarilo.

3, Un compuesto de acuerdo con la afirmacién 1, o una sal farmaoémcamente
aceptablq o un solvato del mismo, en donde R* es H o halégeno.

4 Un compuesto de acuerdo con la afirmacion 1, o una sal farmacéuticamente
aceptabld o un solvato del mismo, en donde R®, R®, R y R® son cada uno H.

5 Un compuesto d¢ acuerdo con la afirmacién 1, o una sal farmacéuticamente

:.‘leeptable © un solvato del mismio, en donde X es oxigeno.

6 Un compuesto dé férmula:

"endonde: -

' Y estal como eﬂmdo en la afirmacién 1;

iR" es un giu anlo o heteroarilo no sustituido o sustituido con uno o més
' de los sustiluyenlés leccionados de haldgeno, hidroxi, nitro, amino, alquilo,
arilo, heteroarilo, al oxl, a.rllooxl. y grupos heteroarilooxi , en donde dichos

alquilo, arilo, heteroanlo,‘ alkoxi, anlooxl y grupos heteroarilooxi son no
I .



. consiste en:

YX

T
sustituidos o sustituidos con uno o mas de los sustituyentes seleccionados del
halégeno, hidroxi, alkoxi inferior, ciano, nilr_g. y‘nmino_; y
R" es H o halégeno; )

o una sal farmacéuticarhente aceptable o un solvato del mismo. .

7 Un compuesto de acuerdo con la afirmacion 6, o una sal farmacéuticamente
aceptable 0 un solvato del mismo, en donde R'"es fenilo mono- o di-sustituido.

8/ "Un compuésto de acuerdo a la afirmacién 1, seleccionado del.grupo que

o oy ey ] Ay g —— —————————

SR o RVS0)
RoR @% kY
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0 una sal farmacéuticamente aceptable o un solvato del mismo.

9. Uncompuesto de la formula:

——

NI
R R?

en donde: I

esOo08;

9 ith:

es.H o alquilo; y _
todas las demds [variantes son tal como se definen en la afirmacién 1;
q una sal fartacéuticamerts aceptable o un sdlvato del miseno. |
10. | Un comp  acuerdo con la afirmacién 9, o una sal farmacéuticamente

aceptableio un solvato del mism:o, en donde R? y R? son cada uno independientemente H o

metilo, R} es H o halégen

11, * Unacom ie:ic‘mrI farmacéutica compuesta de:

) Wuﬁm o solvatos de los mismos;

inhibidor-PARP.

(8 unaj cantich eficaz de agente inhibidor-PARP, seleccionado a partir
de |los compuestos definidos en la afirmacién 1, o sales

(b) .'.un portaidor farmacéuticamente aceptado pera dicho agente



-

12.  Un método para inhibir la'actividud PARP de una enzima, que consta dfl
contacto de la enzima con una cantidad efectiva de un compuesto tal como se definc en la
afirmacion 1, o una sal farmacéuticamente accptable o un solvato del mismo.

13. Un método de acuerdo a la afirmacién 12, donde la enzima es poli-(ADP-

ribosa) polimerasa o tanquirasa, !

14. Un método para inhibir la actividad enzimética PARP en tejido mamifero
que consiste en administrarle a un mamifero una cantidad terapéuticamente efectiva de un
compuesto tal como se define en la afirmacién 1, o una sal farmacéuticamente mplnlble 0
un solvato del mismo.

15. Un método para inhibir la actividad enzimdtica PARP, que consta de
contactar la enzima con una cantidad efectiva de un compuesto tal como se define en
afirmacién 1, o una sal farmacéuticamente aceptable o un solvato del mismo.

16.  Un compuesto de la afirmacién 1, el cual ticnen la formula estructural:

17.  Un compuesto de la afirmacién 1, el cual ticnen la formula estructural:




el

18.  Un compuesto de la afirmacién 1, el cual tienen la formula estructural: 5 30
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACI NES

2020
Bogots, D.C., 21 de febrero de 2008

Apoderado: Carlos Reinaldo Olarte O-flglq.: P TIV!
ASUNTO Radicacién: 00-85062

Tramite 002

Evento 001

Actuacidon 430

Folios

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

Documo'ntos estudlados:

& capitulo descriptivo, folios 229 a 118;

¥ capitulo relvindicatorio modificado, folios 531 a $37;

91° examen de forma, folio 431;

@respuesta técnica al 1° examen de forma, folios 435 y 436;

92° examen de forma, folio 472;

& solicitud de la cual se reivindica prioridad y la traduccién exigida, follos 16 a 228;
& solicitud del examen de patentabilidad, folios 475 y 476;

$examen de Art-46, folios 480 y 482;

$eoxamen de patentabilidad Art-45, folios 478 y 479.

&anexos A — E, folios 485 a 525.

Objeto de 1a invencién:

El titulo de la invencién “LOS INHIBIDORES TRICICLICOS DE POLI (ADP-RIBOSA)
POLIMERASAS".

Su ob)eto son los compuestos derivados de 2,3,6,7-tetrahidro-1H,5H-pirmolo[2,1-
k][1.4]benzodlazepin-8(8aH)-ona; 2,3,6,7-tetrahidro-1H,5H-imidazo[5,1-
ki[1.4]benzodlazepin-8{8aH)-ona; 8,7-dihidro-1H,5H-imidazo[5,1-
ki[1.4]benzodiazepin-3,8(2H,8aH)-dlone; 3-tioxo-2,3,6,7-tetrahidro-1H,5H-
imidazo[5,1-kj{1.4]benzodiazepin-8(8aH)-ona; 6,7-dlhidro-1H,5H-imidazo[5,1-



Kj[1,4]benzodiazepina-3,8(2H,8aH)-ditiona y medicamentos que los comprenden
como sustancia activa y sus sales fisioldgicamente tolerables.

El campo de la invencion, segin la Clasificacién Intemacional de Patentes: A61K
31/551, 31/41

Determinacién del estado de la técnica:

El articulo 16 de la Decisién 486 de la Comisién establece: "El estado de la
técnica comprenderd todo lo que haya sido accesibie al publico por una
descripcién escrita u oral, utliizacién, comercializacion o cualquier otro
medio antes de la fecha de presentacién de la solicitud de patente o, en
Su caso, de la prioridad reconocida.

S6lo para el efecto de la determinacion de Ia novedad, también se
considerard dentro del estado de Ia técnica, el contenido de una solicitud
de patente en tramite ante Ia oficina nacional competente, cuya fecha
de presentacion o de prioridad fuese anterior a Ia fecha de presentacion
0 de prioridad de Ia solicitud de patente que se estuviese examinando,
slempre que dicho contenido esté Inciuido en la solicitud de fecha
anterior cuando ella se publique o hublese transcurrido el plazo previsto
en el artlculo 40"

Se realizo la bisqueda del estado de la técnica con fecha anterior a la fecha de
presentacion de la primera solictud, de la cual se reivindica prioridad, 31de agosto-
1999. Consultada la fuente de informacién con que cuenta este despacho se
encontrd muchos documentos documentos solo se adjuntaran algunos:

No. | Documento No. Titulo *Fecha de
Publicacién

D1 WO 9713771 Bicyclic heteroaromatic compounds | 17-abril-1997
as protein tyrosine kinase
Inhibitorors

D2 US 3734919 4.5-di-hydropyrrolo[3,2,1- 22-mayo-1973
jki[1,4]benzodiazepine-7(6H)-ones
and 4,5-di-hydropyrrolo[1,2,3-

ef][1,5]benzodiazepine-6(7H)-ones

D3 |J. MED.CHEM Synthesis and anti-HIV-1 activity of | 1991
4,5,6,7-tetrahydro-5-

methylimidazo[4,5,1.jk][1,4]benzodi
azepin-2(1H)-one (TIBO)derivatives

&49

233



D4 |J.MED.CHEM Synthesis and anti-HIV-1 activity of | 1995
4,5,8,7-tetrahydro-5-

methylimidazo|4,5,1.]k)[1,4]benzodi
azepin-2(1H)-one (TIBO)derivatives

D5 J.MED.CHEM Studies on the Imidazo[4,5,1- 1978
jkl[1.,4]benzodlazepine and .

imidazo[1,5.4-

ef][1,5]benzodiazepine series

D6 |Chemical Pyrrolo[3,2, 1,jKI[1,4]benzodizepin- | 1976
Abstract 1(2H)-one, 9chioro-3,4-dihydro-6,7-
dimethyl.

D7 Chimie Sur quelques dérivatives de la 1973
thérapeuticque phényl-1 méthyl-2 dihydro-4,5 6H-
pymolo{3,2,1-ij)quinoléinone-6

Evaluacién de los requisitos de patentabllidad:

El articulo 14 de la Decisién 486 de la Comision de la Comunidad Andina establece:
"Los Palfses Miembros otorgaran patentes para las invenciones, sean de
producto ¢ de procedimiento, en todos Ios campos de la tecnologla,
siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacién industrial.”

En cumplimiento con este articuio, se procedié a evaluar los requisitos
de novedad, nivel Inventivo y apilicacién industrial con el fin de
establecer Ia patentabilidad de la Invenclién relvindicada en la solicitud
en estudio.

Evaluacién de la Novedad:

El art.16 de la Decisién 486 de la Comisién de la Comunidad Andina establece: “Una
Invenci6n se considerard nueva cuando no esta comprendida en el
estado de la técnica.” °El estado de la técnica comprenderd todo lo que
haya sido accesible al publico por una descripcion escrita u oral,
utilizaclén, comerclalizacién o cualquier otro medio antes de la fecha de
presentacion de la solicitud de patente o, en su caso, de Ia prioridad
reconocida.

SOlo para el efecto de la determinacién de la novedad, tamblén se
considerard dentro del estado de la técnica, el contenido de una solicitud
de patente en tramite ante la oficina naclonal competente, cuya fecha
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de presentacién o de prioridad fuese anterior a la fecha de presentacion
0 de prioridad de ia solicitud de patente que se estuviese examinando,
slempre que dicho contenido esté Incluido en la solicitud de fecha
anterlor cuando ella se publique o hublese transcurrido el plazo previsto
en el artfculo 40."

La solicitud en estudio reclama como nuevo derivados de las fdrmulas:

"\ \& E‘*&;
B AL

-La anterioridad D1, comprende de compuestos derivados tienopirimidina y
tienopiridina, especialmente los descritos en las paginas 20 a 23, los ejemplos 23 a
38, y ademas los compuestos especificos de los ejemplos, los intermedios
especificos 4-clorotieno[3,2-d]pyrimidina; 4-cloro-7-metiltieno[3,2-d]pirimidina; 4-cloro-
S-etiltieno(3,2-d]pirimidina y 4-cloro-5-(2-tienil)tieno[3,2-d]pirimidina, son reclamados
como nuevos en la solicitud en estudio, y por ser compuestos especificos destruyen
categéricamente la novedad de los compuestos reclamados de forma general con las
férmulas arriba anotadas.

-La anteroridad D2 describe compuestos derivados de 4,5
dihidropirmolo[3,2,jk][1,4]benzodiazepin-7(6H)-onas, con las formulas lll, llla, V,
espacialmente; junto con la tabla 1, y los ejemplos de compuestos especificos de los
ejemplos 3, 5, 14, 19; al igual que los procesos de sintesis y los medicamentos que
los comprenden. Por lo cual se observa que la presente solicitud no tiene novedad
ya que los compuestos se reclaman con formulas markush generales, mientra que la
anterioridad es especifica.

-D3 describe derivados 4,5,6,7-tetrahkiro-5-metilimidazo[4,5,1-K][1,4]benzodiazepina-
2(1H)-ona (TIBO)derivados, especiaimente el esquema IV*, en los compuestos 24 y
25, son compuestos especificos que destuyen la novedad de la invencién general
reclamada con las formulas markush de la presente solicitud.
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-D4 describe, la sintesis de derivados 4.5,6,7-tetrahidro-5-
methylimidazo[4,5,1.]k][1,4]benzodiazepina-2(1H)-ona, especlaimente los
compuestos de las formulas 1ax; 32%b; 1bf,bu, y que son compuestos que se
califican como Invencién selectiva, respecto a la forma general de la solicitud en
estudio, por lo tanto la solicitud en estudio se observa que no es nueva.

-D5 es el complemento de D4, ya que el interesado debla anexar el documento
completo como se indica en el examen del Art-48 folio 418 y rehuso adjuntar
completa solo anexo un solo folio de lo solicitado de cada articulo, al igual que D6, los
cuales deben ser anexados por el interesado tal como se dice en el examen At-46.

-D7 se refiere a la sintesls de compuestos derivados de la fenil-1 métil-2 dihidro-4,5
8, 7TH-pimolo(3,2,1-ij)-6-quinoleinona; especial mente los compuestos especificos con
las formulas 6,7, 9, de la tabla 1; son compuestos especificos que destuyen la
novedad de la invencidn general reclamada con las formulas Markush de la presente
solicitud.

- Cuando se hagan las modificaciones se debe tener en cuanta que se conserve la
uniadad inventiva, puesto que los compuestos de la reivindicacién 1, requeren
busqueda independiente de los de la relvindicacién 9.

Cuando una solicitud esta afectada su novedad, obviamente no posee nivel inventivo.
En conclusion los requisitos de Patentabllidad de la presente solicitud estdn
afectadas asf:

Documento Relvindicalones Requisito que afecta
D1 1a18 Novedad
D2 1a18 Novedad
D3 1a18 Novedad
D4 1a18 Novedad
DS 1218 Novedad
Dé 1a18 Novedad
D7 1a18 . | Novedad

En cumplimiento del articulo 45 de la Decisién 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificacion de la presente comunicacién. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesién, se denegaré la patents.
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Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2 literal e), del
capitulo quinto del titulo primero de'la circular tnica No. 10 de 2001.

ALIX CARMENZA CKSPEDES PE VERGEL
Jafe da Divisién de’'Nuevas Creaciones

El anterior requerimiento fue notificado por fijacién en lista, de fecha
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A further aspect of the invention provides a method of treatment of a human or
animal subject suffering from a disorder mediated by aberrant protein tyrosine
kinase activity which comprises administering to the human or animal subject an
effective amount of a compound of formula (A) or a pharmaceutically acceptable
salt thereof.

A further aspect of the present invention provides the use of a compound of
formula (A), or a pharmaceutically acceptable salt thereof, in therapy.

A further aspect of the present invention provides the use of a compound of
formula (A), or a pharmacautically acceptable salt thersof, in the preparation of a
medicament for the treatment of malignant tumours.

A further aspect of the present invention provides the use of @ compound of
formula (A), or a pharmaceutically acceptable salt thereof, in the preparation of a
medicament for the treatment of atherosclerosis, resterosis or thrombosis.

Whiist it is passible for the compounds or salts of the present invention to be
administered as the new chemical, it is preferred to present them in the form of a
pharmaceuticai formulation.

According 1o a further feature of the present invention we provide pharmaceutical
formulations comprising at lsast one compound of the formula (A), or
pharmaceutically accepiable sali(s) thersof, together with one or more
pharmacautically acceptable carriers, diluents or excipients.

Pharmaceutical formulations may be presented in unit dose forms containing a
predetermined amount of active ingredient per unit dose. Such a unit may
contain for example 0.5mg to 1g, preferably Smg to 100mg of a compound of the
formula (A) depending on the condition being treated, the routs of administration
and the age, weight and condition of the patient

Pharmaceutical formulations may be adapted for administration by any
appropriate routs, for example by the oral (including buccal or sublingual), rectal,
nasal, topical (including buccal, sublingual or transdermal), vaginal or parenteral
(including subcutaneous, intramuscular, intravenous or intradermal) routs. Such
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formulations may be prepared by any method known in the art of pharmacy, for
example by bringing into association the active ingredient with the carrier(s) or
excipient(s).

Pharmaceutical formulations adapted for oral administration may be presented as
discrete units such as capsules or tablets; powders or granules; solutions or
suspensions in aqueous or non-aqueous liquids; edible foams or whips; or oil-in-
water liquid emulsions or water-in-oil liquid emulsions.

Pharmaceutical formulations adapted for transdermal administration may be
presented as discrete patches intended to remain in intimate contact with the
epidermis of the recipient for a prolonged period of time. For example, the active
ingredient may be delivered from the patch by iontophoresis as generally
described in Pharmaceutical Research, 3(6), 318 (1686).

Pharmaceutical formulations adapted for topical administration may be formutated

as ointments, creams, suspensions, lotions, powders, solutions, pastes, geils,
sprays, asrosols or oils.

For treatments of the eye or other exiemal tissues, for exampie mouth and skin,
the formulations are preferably applied as a topical ointment or cream. When
formulated in an ointment, the active ingredient may be employed with either a
paraffinic or & water-miscible cintment base. Alternatively, the active ingredient
may be formulated in a cream with an oil-in-water cream base or a water-in-oil
base.

Pharmaceutical formulations adapted for topical administrations to the eye
include eye drops wherein the active ingredient is dissolved or suspended in a
suitable carrier, especially an aqueous solvent.

Pharmaceutical formulations adapted for topical administration in the mouth
inciude lozenges, pastilles and mouth washes.

Pharmacsutical formulations adapted for rectal administration may be presented
&8 suppositorias or as enemas.
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. Pharmaceutical formulations adapted for nasal administration wherein the carrier
is a solid include a coarse powder having a particle size for example in the range
20 to 500 microns which Is administered in the manner in which snuff is taken, i.e.
by rapid inhalstion through the nasal passage from a container of the powder
held close up to the nose. Sultable formulations wherein the carrier is a liquid, for
administration as a nasal spray or as nasal drops, include aqueous or oil
solutions of the active ingredient.

Pharmaceutical formulations adapted for administration by inhalation inciude fine
particle dusis or mists which may be generated by means of various types of
metered dose pressurised aerosals, nebulizers or insuffiators.

Pharmaceutical formulations adapted for vaginal administration may be presented
as pessaries, tampons, creams, gels, pastes, foams or spray formulations.

Pharmacsutical formulations adapted for parenteral administration include
aqueocus and non-aqueous sterile injection solutions which may contain anti-
oxidants, buffers, bacteriosiats and solutes which render the formulation isotonic
with the blood of the intended recipient; and aqueous and non-aqueocus sterile
suspensions which may include suspending agents and thickening agents. The
formulations may be presented in unit-dose or multi-dose containers, for example
sealed ampoules and vigls, and may be stored in a freeze-dried (lyophilized)
condition requiring only the addition of the sterile liquid carrier, for exampie water
for injections, immediately prior to use. Extemporaneous injection solutions and
suspensions may be prepared from sterile powders, granuies and tablets.

Preferred unit dosage formulations are those containing a daily dose or sub-dose,
as herein above recited, or an appropriate fraction thereof, of an active
ingredient.

i should be understood that in addition to the ingredients particularly mentioned
above, the formulations may includs other agents conventional in the art having
regard to the type of formulation in question, for sxample thoss suitabie for oral
administration may include flavouring agents.
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The compounds of the formula (A) and salts thereof have anticancer activity as
demonstrated hereinafter by their inhibition of the protein tyrosine kinase c-erbB-
2 enzyme. N has thus been established that compounds of the present invention
are of use in medicine and, in particular in the treatment of certain human
malignancies, for example breast, ovarian non-small cell lung, pancreatic, gastric
and colon cancers. Accordingly, the present invention provides a method for the
treatment of susceptible malignancies in an animal, e.g. a human, which
comprises administering to the animal a therapeutically effective amount of a
compound or salt of the present invention. in the altemative, there is also
provndedaeormomdorunofmpmumnvenﬂonforminmdmlmand in
particular, for use in the treatment of cancers.

The present invention aiso provides the use of a compound of formula (A) or a
salt thereof for the manufacture of a medicament for treatment of malignant
tumours.

The animal requiring treatment with a compound or salt of the present invention is
usually a mammal, such as a human being.

A therapeutically effective amount of a compound or salt of the present invention
will depend upon a number of factors including, for example, the age and weight
of the animal, the precise condition requiring treatment and its severity, the
nature of the formulation, and the route of administration, and will ultimately be at
" the discretion of the attendant physician or veterinarian., However, an effective
muntofaeonmundofﬂnpmﬂimenﬁonformetreammmmbluﬁc
growth, for axample colon or breast carcinoma will generally be in the range of
0.1 to 100 mg/kg body weight of recipient (mammal) per day and more usually in
the range of 1 to 10 mg/kg body weight per day. Thus, for a 70kg adult mammal,
the actual amount per day would usually be from 70 to 700 mg and this amount
may be given in a single dose per day or more usually in a number (such as two,
three, four, five or six) of sub-doses per day such that the total daily dose is the
same. An effective amount of a sait of the present invention may be determined
as a proportion of the effective amount of the compound per ge.
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. toluens to remove the excess thionyl chioride, to pive S-banzvioxy-4-
chioropvridol3.4-dlovrimidine: SH [*HJ-DMSO 8.73 (1H,8), 8.10 (1H,8), 7.25-
7.55 (6H,m), 5.41 (2H,8).

Benzyloxy-4-chioropyrido{3,4-djpyrimidine (ca. half the above material, ca
2 mmol) was reacted with 4-benzyloxyaniline (0.430g, 2.25 mmol) in
acetonitrile (10mi) according to Procedure A for 5 hours. The resulting brown
solid was 6-benzyloxy-4-{4-benzytoxyanilino)pyrido][3, 4-d]pyrimidine (0.621g,
71%); 5H [*HJ-DMSO 8.99 (1H,8), 8.73 (1H.,8), 8.22 (1H,8), 7.71 (2H,d), 7.15-
7.55 (10H,m), 7.10 (2H,d), 5.50 (2H,8), 5.13 (2H, 8); m/z (M + 1)* 435,

4-Chlompyr|do[2 3-djpynmld|ne (pmpared as described in: R.K Robins and
G.W. Hitchings, J. Am. Chem. Soc, 77, 22568 (19855)) {0.1659, 1.0 mmol) and
4-benzyloxyaniline (0.198g, 1.0 mmol) were reacted in ethanol (10 ml) for ca.
2 hours, according to Procedure A. After cooling, the mixture was filtered,
treated with triethylamine and concentrated in vacuo. Purification by column
chromatography on silica, eluting with methanol/chloroform (1:10), gave the
product as a yeliow solid (0.020g, 6%) with m.p. 235-237°C; (Found: C, 72.34;
H, 485 N, 16.57. CxHiN.0.25H;0 requires: C, 72.16; H, 4.99; N,
16.83%); 5H [*He}-DMSO 9.10 (1H, d, J 9) and 8.08 (1H, d, J 5) (6H, 8-H),
8.78 (1H, 8, 2-H), 7.76 (1H, dd, J 9, 5, 7-H), 7.62 (2H, d, J 9, 2'-H, 6'-H), 7.43
(2H, d, J 7, 2"-H, 6"-H), 7.38 (2H, t, J 7, 3"-H, 5§"-H), 7.30 (1H, ¢, J 8, 4"-H),
7.08 (2H, d, J 9, 3-H, 5'H), 511 (2H, s, CH,); m/z (%) 328 (68, M*), 237
(100), 91 (64).

4-cmorohnno[3 2-djpyrlmrdme (wmnrdnlly avnihble from Maybridge
Chemical Co. Ltd.) (0.400g, 2.35 mmol) and 4-benzyloxyaniline (0.514g, 2.50
mmol) were reacted in 2-propanol (10 mil) for 2.5 hours, according to
Procedure A. The product was obtained as pale cream prisms (0.640g, 74%)
with mp. 227-229°C; (Found: C, 6086. H, 419 N, 11.31.
CisH1sNsOS.HCIL.0.33H:0 requires: C, 60.71; H, 4.43; N, 11.19%); tic (ethyl
acetate) Rf 0.38; 3H ["HJ-DMSO 11.32 (1H, br s, NH), 8.81 (1H, s, 2-H), 8.45
(1H,d, J7,6 Hor 7 H) 7.28-7.62 (BH, m, 8H or 7H, 2'-H, 6'-H, 5 x PhH), 7.10
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(2H, d, J 9, 3'H, 5-H), 5.15 (2H, s, CH,); miz (%) 333 (34, M+), 242 (100), 1
(49).

4-Chlorothieno[3,2-d]pyrimidine (0.102g, 0.60 mmol) and 3-chioro-4-(2-
methaxybenzyloxy)aniline (prepared according to the published method: WO
96/06204) (0.161g, 0.65 mmol) were reacted in 2-propanol (4 mi) for 1.25
hours, according to Procedure A. The product was obtained as pale cream
prisms (0.203g, 78%) with m.p. 210-212°C; (Found: C, 55.28; H, 4.00; N,
9.44. CxoHieCINsO,8.HCI requires: C, 55.31; H, 3.92; N, 9.67%); 5H [*He}-
DMSO 11.19 (1H, br s, NH), 8.88 (1H, 8, 2-H), 848 (1H, d, J 7, 6 Hor 7 H)
787 (1H,d, J 5, 2H), 7.55-762 (2H, m, 6-H, 4"-H), 748 (1H,d, J 7, 8H or
7H), 7.28-7.40 (2H, m, 5'-H, 6"-H), 7.08 (1H, d, J 9, 3"-H), 7.00 (1H, t, J ©, 5"-
H), 5.22 (2H, 8, CHz), 3.85 (3H, 8, OCH,).

4-Chloroth|eno[3 2-dbynmldim (o 1039 o so mmol) and 3-d1|oro-4-(2-ﬂuoro—
benzyloxy)aniline (prepared according to the published method: WO
96/09284) (0.197g, 0.78 mmol) were reacted in 2-propanocl (4.5ml) for 4.5
hours, according to Procedure A. The product was obtained as cream prisms
(0.208g, 82%) with m.p. 231-233°C; (Found: C, 53.39; H, 3.30; N, 9.78.
CisHiaCIFN;OS.HCLH:O requires: C, 53.47; H, 3.42; N, 9.85%); SH [THq]-
DMS0 8.88 (1H, s, 2-H), 847 (1H,d, J7,6 Hor 7 H) 7.88{1H, d, J 5, 2-H),
7.55-7.68 (3H, m), 7.33-7.49 (2H, m), 7.20-7.30 (2H, m) (6H or 7H, 5'-H, 6'-H,
3"-H, 4"-H, 5"-H, 6"-H), 5.28 (2H, s, CH,); m/z 385 (M+1+).

4-Chiorothieno}3,2-djpyrimidine (0.103g, 060 mmol) and 4-(2-
fluorobenzyloxy)-3-chioroaniline (prepared according to the published
method: WO 96/08294) (0.2349, 0.75 mmol) were reacted in 2-propanol (Sml)
according to Procedure A. The product was obtained as pale cream prisms
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(0.256g, 88%) with m.p. 247-248°C; (Found: C, 47.10; H, 2.81; N,9.03.
CHuBrCIN;O8.HCI requires: C, 47.23; H, 2.92; N, 8.70%); 5H [*H-DMSO
11.28 (1H, br s, N-H), 8.88 (1H, 8, 2-H), 849 (1H, d, J 7,6 Hor 7 H) 7.89
(1H, d, 3 5, 2'-H), 7.57-7.75 (4H, m), 7.44-7.53 (1H, m), 7.30-7.39 (2H, m) (6H
or 7H, 5-H, 6-H, 3"-H, 4"-H, 5"-H, 6"-H), 5.29 (2H, 8, CHa); miz 447 (M+).

4-Chlorothieno{3,2-dlpyrimidine (0.102g, 0.60 mmol) and 3-methoxy-4-(2-
methoxybenzyloxy)aniline (prepared according to the published method: WO
96/09294) (0.181g, 0.70 mmol) were reacted in 2-propancl (3ml) for75
minutes according to Procedure A. The product was obtained as off-white
prisms (0.211g, 82%) with m.p. 207-208°C; (Found: C, 58.55; H, 4.76; N,9.53.
C21H1N;0,8.HCI requires: C, 58.55; H, 4.68; N, 9.77%); 3H [*He-OMSO 8.85
(1H, s, 2-H),8.41 (1H,d, J7,6 Hor 7 H) 7.55(1H, d, J 7, 6-H or 7-H), 7.42
(1H, d, J 8, 6'-H), 7.34 (1H, t, J 8, 4"-H), 7.29 (1H, s, 2'-H), 7.02-7.20 (3H, m,
§'-H, 3"-H, 6"-H), 6.88 (1H, t, J 8, 5"-H), 5.08 (2H, 8, CH;), 3.83 and 3.79 (2 x
3H, 2 x 8, 2 x OCHs); m/z 393 (M*).

4-Chlu'oth|eno[3 2-d]pyr|m|dma (0. 0809 0. 35 mmol) and 4-aminodiphenyl-
methane {(commercially svailable from K & K) (0.080g, 0.44 mmol) were
reacied in 2-propancl (5 mi) for 30 minutes according to Procedure A. The
white solid oblained was 4-(4-benzylanilino)thieno[3,2-djpyrimidine
hydrochioride (0.070g, 56%), m.p. 251-255°C; (Found: C, 64.00; H, 4.45 N,
11.72. CysHisN»S.HCL.O.1H,0 requires: C, 84.18; H, 4.59; N, 11.81%); §H
PHa-DMSO 11.05 (1H, br s, NH), 8.81 (1H, 8, 2-H), 8.43 (14, d, J 8,8-Hor 7-
H), 7.80-7.52 (3H, m, (6-H or 7-H), 2'-H, 6'-H), 7.35-7.20 (6H, m, 3'H, §-H,
Z'-H, 3"-H, §"-H, 6"-H), 7.18 (1H, t, J 6, 4"-H), 3.95, (2H, s, CH,); m/z (%) 318
(100, M+1+); nmax (KBr disc)fem-1 2570, 1630, 1595, 1485, 1475, 13865.
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4-chlomhhno[3 z-dpyrlmldlm (00859 o 50 n'mol) and 4-phenoxyaniline
(0.105g, 0.55 mmol) were reacted in 2-propanol (3.5 mi) for 3 hours according
to Procedure A. The product was obtained as a cream solid (0.130g, 73%),
mp. 2368-240°C; (Found: C, 6061; H, 3.95 N, 11.83. CyHisNsOS.HCI
requires: C, 60.76; H,3.97; N, 11.81%); 5H [*H}-DMSO 10.93 (1H, br s, NH),
8.80 (1H, s, 2-H), 8.42 (1H, d, J 8, 8-H or 7-H), 7.69 (2H, d, J 8, 2'-H, 6'-H),
7.55(1H,d, J8,68-Hor7-H), 741 (2H,t, J 9, 3"-H, 5"-H), 718 (1H, ¢, J 9, 4"-
H), 7.04-7.15 (4H, m, 3'-H, 5'-H, 2"-H, 6"-H); m/z (%) 318 (100, M-1°).

A mudure al 1 3 dlbromo-55-d|mothylhydmtom (11 59 40.2 mmol) a,a-
difiuorotoluene (prepared by the published method of W. J. Middieton, J. Org.
Chem., 1975, 40, p574) (7.0g, 55 mmol) and AIBN (0.25g) in CCl, (300ml)
was heated at reflux for 10 h while being irradiated (tungsten filament lamp,
500W). The mbdure was then diluted with petrol and the remaining precipitate
removed by filtration. The filtrate was then evaporated and the resuiting oil
chromatographed (silica, petrol) to give a-bromo-a, a-difiucrotoluene (5.5g,
50%) as a colouriess oil; 5H [*HJ-DMSO 7.68 (2H, d, J 8, 2-H, 6-H), 7.62-7.55
(3H, m, 3-H, 4-H, 5-H); dC [*Ha}-CDCl, 138.3 (triplet, J 23, 1-C), 131.2 (4-C),
128.6 (3-C and 5-C), 124.3 (2-C and 6-C), 118.6 (triplet, J 300, CBrF2). This
"C data agrees with that published by A. Haas et al., Chem Ber., 1988, 121,
p1328.

4-Nitrophenol (16.6g, 0.119 mol) was added to a stirred solution of potassium
hydroxide (7.0g, 0.13 g) in absolute ethanol (50ml) and the mixiure was
heated at reflux for 30 min. Diethyl ether was then added to this yellow
mixture and the resulting yellow precipitate coliected by filtration to give
potassium 4-nitrophenoxide (19.5g, 83%) as a bright yeliow solid, which was
used directly in the next step.

A stirred mixture of potassium 4-nitrophenoxide (5.47g, 31mmol) and a-bromo-
a,a-diflucrotoluene (3.2g, 15 mmol) in dry DMF (30 ml) under N, was heated
at 76-80°C for 8 h. The mixture was then concentrated in vacuo to remove
most of the DMF, and the residue was partitioned between aq. sat sodium
bicarbonate (30m!) and dichioromethane. The organic layer was separated
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and the water layer further extracted with dichloromethane (2 x 50ml). The
combined organics were washed with water and dried over Na;SO,. The
solvents were then evaporated in vacuo and the residue chromatographed
(silica, 10% diethyl sther/petrol) to give 4-(a,a-diflucrobenzyloxy)nitrobenzene
(2.7g, 67%) as a white crystalline solid, m.p. 46-48°C; §H [*H-DMSO 8.80
(2H, d, J 8, 2-H, 6-H), 7.78 (2H, d, J 9, 2'-H, 6'-H), 7.65-7.55 (5H, m, 3-H, 5-H,
3-H, 4-H, §-H); m/z (%) 285 (39, M+), 246 (44), 127 (100).

A solution of 4-(a,a-difluorobenzyloxy)nitrobenzene (0.65g, 2.5 mmol) in a
mbdure of ethyl acetate (25ml) and methanol (25mi) was carefully added to
10% palladium on charcoal (50mg). The resulting suspension was stirred at
r.L.p. under an atmosphere of hydrogen. When the reaction was complete (as
indicated by tic and calculated uptake of hydrogen) the suspension was
filterad through a pad of hyfio and the filtrate evaporatad to dryness to give 4-
(a,a-diflucrobenzyloxy)aniline (0.56g, 98%) as an off-white solid; 8H [*He}-
DMSO 7.75 (2H, d, J 7, 2'-H, 6'-H), 7.62 (3H, m, 3'-H, 4'-H, §'-H), 7.00 (2H, d,
J 7, 2-H, 6-H), 6.60 (2H, d, J 7, 3-H, 5-H), 5.10 (2H, br s, NH); m/z (%) 235
(85, M+), 127 (100).

4-Chiorothienc|3,2-djpyrimidine (0.049g, 0.286 mmol) and 4-(a,a-difluoro-
benzyloxy)aniline (0.085g, 0.36 mmol) were reacted in 2-propanol (5ml) for 30
minutes according to Procedure A. The white solid obtained was 4-(4-{(a,a-
difiuorobenzyloxy)anilino)thieno{3,2-djpyrimidine  hydrochloride  (0.053g,
36%), mp. 265°C (dec), (Found: C, 5657, H, 347, N, 1042
C1sH1sN2SOF2.HC! requires: C, 56.23; H, 3.48; N, 10.35%); 5H [*H¢)-DMSO
11.25 (1H, br s, NH), 8.88 (1H, s, 2-H), 8.50 (1H, d, J 5, 6-H or 7-H), 7.80-
7.73 (4K, m, 2-H, 6'-H, 2*-H, 6"-H); 7.67-7.55 (4H, m, 3"-H, 4"-H, 5"-H and (6-
H or 7-H)), 7.40 (2H, d, J 8, 3'-H, 5'-H); m/z (%) 388 (60, M*), 242 (100);
nmax (KBr discyem-1 2550, 1630, 1591, 1504, 1468, 1321,

4-Chlorothieno[3 2-djpyrlm|dlne (0 1029 060 mmol) md 4-(2-
thienyimethoxy)-aniline (prepared according to the published method: WO
88/08294) (0.135g, 0.66 mmol) were reacted in 2-propanol (5 mi) for 2 hours,
according to Procedure A. The product was obtained as a grey-green solid
(0.138g, 61%) with m.p. 181-182°C; (Found: C, 53.64; H, 3.61; N, 11.04.
CiyH1aNyOS2.HCI1.0.25H,0 requires: C, 53.68; H, 3.84; N, 11.05%); 8H [Hq}-
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. DMSO 11.28 (1H, br s, NH), B.75 (1H, s, 2-H), 8.45 (1H, d, J 7. 8 H or 7 H)
7.45-7.68 (4H, m, 6H or 7H, 2'-H, 6'-H, 5"-H), 6.95-7.28 (4H, m, 3-H, 5-H, 3"-
H, 4™-H), 5.32 (2H, 8, CHa); m/z 338 (M+).

4-Chlorothlono[3 2-dbynm|d|ne (0.171¢g. 100 mmol) and 4
cyclohexyimethaxy-aniline (prepared according to the published method: WO
96/09204) (0.205g, 1.00 mmol) were reacted in 2-propanol (5 mi) for 5 hours,
according to Procedure AL The product was obiained as cream prisms
(0.255g, 68%) with m.p. 232-233°C; (Found: C, 60.65, H, 568; N, 11.25.
CoHnNsOS.HC) requires: C, 60.71; H, 5.80; N, 11.23%); 5H [*Ho}-DMSO
11.11 (1H, br s, NH), 8.71 (1H, 5, 2-H), 8.41 (1H,d, J 7,6 Hor 7 H) 7.44-7.58
(3H, m, 8H or 7H, 2-H, 6-H), 7.03 (2H, d, J 9, 3"-H, 5'-H), 3.84 (2H, s, CH;),
1.58-1.90 (6H, m) and 0.98-1.33 (5H, m) (cyclohexyl-Hy,); m/z 339 (M+).

4-Chlom-7-methyluueno[3 2-d]pynnnd|ne (commerclally avallabla from
Maybridge Chemical Co. Ltd.) (0.185g, 1.00 mmol) and 4-phenoxyaniline
(0.210g, 1.1 mmol) were reacted in 2-propano! (5 ml) for 2 hours according to
Procedure A. The product was obtained as a ysllow solid (0.294g, 80%), m.p.
243-245°C; (Found: C, 61.48; H, 4.27, N, 11.32. C4HsNyOS.HCI requires: C,
61.70; H, 4.36; N, 11.368%); 8H [*H,}-DMSO 10.85 (1H, br s, NH), 8.78 (1H, s,
2-H), 8.05 (1H, 2, 6-H), 7.69 (2H, d, J 9, 2'-H, 6'-H), 7.42 (2H, ¢, J 9, 3"-H, 5"-
H), 7.00-7.20 (5H, m, 3-H, 5'-H, 2"-H, 4"-H, 6"-H), 2.43 (3H, s, 7-CH,); miz
(%) 333 (M").

4-Chioro-7-methyithieno{3,2-dpyrimidine (0.111g, 060 mmol) and 4-
benzyloxy-3-trifiuoromethylaniline (prepared according to the published
method: WO 96/09284) (0.194g, 0.78 mmol) were reacted in 2-propanol (4.5
ml) for 4 hours according to Procedure A. The product was obtained as a
pale pink solid (0.257g, 85%), m.p. 219-220°C; (Found: C, 56.30; H, 4.91, N,
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8.21. CxHisFsNyOS.HCLIPrOH requires: C, 56.30; H, 4.85; N, 8.:21%); 5H
[FHJ-DMSO 11.12 (1H, br s, NH), 8.81 (1H, 8, 2-H), 8.12 (1H, s, 6-H), 8.02
(1H, d, J 2, 2-H), 7.97 (1H, dd, J 9,2, 6'-H), 7.29-7.49 (BH, m, 5-H, PhHs),
5.32 (2H, 8, CHy), 5.79 (1H, sept, J 6, CHOH of iPrOH), 2.45 (3H, s, 7-CHa),
1.05 (BH, d, J 6, C(CHy)a Of IPTOH); m/z (%) 415 (M").

4-Chloro-5-methyithienc[2,3-djpyrimidine (commercially avaliable from
Maybridge Chemical Co. Ltd.) (0.082g, 0.50 mmol) and 3-chioro-4-(2-
fluorobenzyioxy)aniline (prepared according to the published method: WO
968/09294) (0.164g, 0.65 mmol) were reacted in 2-propancl (3.5ml) for 4
hours, according to Procedure A. The product was obtained as cream plates
(0.156g, 72%) with m.p. 193-188°C; (Found: C, 55.17; H, 3.77; N, 9.56.
C2oH1sCIFN;OS.HCI requires: C, 55.05; H, 3.70; N, 9.63%); 8H [*H-DMSO
8.39 (1H, s, 2-H), 8.37 (1H, br s, N-H), 7.75 (1H. d, J 4, 2'-H), 7.49-7.59 (2H,
m), 7.34-7.44 (1H, m), 7.15-7.32 (4H, m) (6-H, 5'-H, 6'-H, 3"-H, 4"-H, 5"-H, 6"-
H), 5.19 (2H, s, CH,), 2.68 (3H, 8, 5-CHs), m/z 400 (M+1+).

4-Chloro-5-memylth|eno[2 3-d|pynm|d|ne (0 0929. 0 50 mmol) Lcyclohexyl
methoxyaniline (prepared according to the published method: WO 96/08294)
(0.133g, 0.65 mmol) were reacted in 2-propano! (3.5 ml) for 8 hours according
fo Procedure A. The product was obtained as a colouriess solid (0.120g,
62%), m.p. 180-183°C; (Found: C, 60.83; H, 6.10, N, 1053
CaoH2aN;OS.HC1.0.25H,0 requires: C, 80.90; H, 6.22; N, 10.85%); 5H [*Hq)-
DMSO 8.48 (1H, br s, NH), 8.39 (1H, s, 2-H), 7.50 (2H, d, J 9, 2'-H, 6'-H), 7.31
(1H, 8, 6-H), 6.97 (2H, d, J 9, 3'-H, 5'-H), 3.81 (2H, d, J 8, CH;), 273 (3H, 8, 5-
CH,), 1.60-1.88 (6H, m) and 0.98-1.45 (5H, m) (cyclohexyl-Hy;); mfz 354
(M+1"),
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4-0hloro-5-mehylthlem[2 3-d]pynm|dme (0. 1BSg 1 .00 mmol) and 4—phenoxy-
aniline (0.210g, 1.1 mmol) were reacted in 2-propanci (6 mi) for 17 hours
according to Procedure A. The product was obtained as a pale grey solid
(0.287g, 80%), m.p. 218-221°C; (Found: C, 61.61; H, 433, N, 11.25
C1sH1sN;0S.HC! requires: C, 61.70; H, 4.36; N, 11.36%); SH [*Hg}-DMSO 8.60
(1H, br 8, NH), 8.49 (1H, s, 2-H), 7.68 (2H, d, J 9, 2'-H, 6'-H), 7.33-7.48 (3H,
m, 6-H, 3"-H, 5"-H), 7.17 (1H, t, J 9, 4"-H), 7.00-7.10 (4H, m, 3'-H, 5'-H, 2"-H,
6"-H), 2.75 (3H, s, 5-CH,); m/z 333 (M").

4-Chloro-5-(2-th|enyl)ﬁ!mo[2 3-d|pynmid|ne (commrually avallable from
Maybridge Chemical Co. Ltd.) (0.126g, 0.50 mmol) and 4-phenoxyaniline
(0.116g, 0.63 mmol) were reacted in 2-propanol (3 m!l) for 6.5 hours according
to Procedure A. The product was obtained as an off-white powder (0.150g,
71%), m.p. 171-172°C (effervescence); (Found: C, 62.60; H, 3.60, N, 9.85.
C2HisN,08,.0.67HCI requires: C, 82.06; H, 3.71; N, 9.87%); §H [*Hy}-DMSO
8.58 (1H,s), 7.78-7.85 (2H,m), 7.28-7.56 (7H,m), 6.83-7.13 (SH,m); m/z 401

Prepared according to Procedure A from 4-chloro-8-(N,N-dimethylamino)-
pyrido{3,4-dipyrimidine and 4-benzyloxy-3-chloroaniline (prepared according
to the published method: WO986/098264); tic (dichloromethane: ethanol: aq.
ammonia, 100:8:1) Rf 0.48; m/z (M + 1)* 406

Q
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Compound of | erbB-2 Substrate | HB4a erbB-2 Cell | HiB4a ras Cell
| gl Phosphorylat P Etersior it
T 38 2700 17000
2 26 690 3700
3 115 11000 44000
1 124 2500 11000
5 14 500 11000
7 13 300 >50000
8 20 590 7500
7] 920 10000 37000
12 2 1600 31000
TS 900 15000 50000
15 30 570 32000
16 50 2400 6600
17 200 4400 10000
18 5 150 28000
20 10 2400 46000
3 300 2000 5000
24 50 10000 18000
25 150 500 3000
26 230 2500 30000
28 200 3000 13000
29 110 5000 20000
30 860 6000 15000
35 99 8000 25000
36 500 10000 10000
37 650 17000 25000
38 490 20000 20000
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15. A pharmaceutical formulation comprising one or more compounds of
formula {A), or pharmacsutically accaptable sait(s) thereof, together with one or
more pharmacsutically acceptable carriers, diluents or excipients.

16. A pharmaceutical formulation as claimed in claim 15 in unit dosage form

and containing a compound of formula (A) or a pharmaceutically acceptable sait
thereof in an amount from 70 to 700 mg.

17. A process for the preparation of a compound of formula (A), comprising the
reaction of a compound of formula (B):

L
T
n’ku
®"),

with a compound of the formula C:

(8)

YH

©

R ®,

wherein L is a suitable leaving group and X, Y, |, n and R1 to RS are as defined in
claim 1.

18. A process as claimed in claim 17 wherain the process also includes the
step of converting one compound of formula (B) into another compound of
formula (B) prior to the reaction with the compound of formula (C).

19. A process as claimed in claim 17 or claim 18 wherein the process also
includes the step of converting one compound of formula (C) into another
compound of formula (C) prior to the reaction with the compound of formtla (B).
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20. A process as claimed in any one of claims 17 to 19, the process also
inciuding the step of converting one compound of formula (A) into another
compound of formula (A).

21. A compound of formula (A), or a pharmaceutically acceptabile salt thereof,
for use in therapy.

22. Use of a compound of formula (A), or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of a disorder

mediated by sberrant tyrosine kinase activity.

23. Use of a compound of formula (A), or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of malignant
tumoturs,

24, Use of a compound of formula (A), or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of atherosclerosis,
restenosis or thromboasis.

25 A method of treatment of a human or animat subject suffering from a
disorder mediated by aberrant tyrosine kinase activity which comprises
administering to the human or animal subject an effective amount of a compound
of formula (A) or a phuﬁmutiully acceptabie salt thereof.
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acid addition mits of (a) the componnds represented by
ABSTRACT OF THE DSCLOSURE . Famuluh::drll‘?nd )thi'mmpmwbr
5,6,7 - tetrahydropyrrolo[3,2,1 - Jk1[1,4]benvodiaze- wherein
Plﬂ.* 6'4\.5.6. [1,2,3-ef]1[1,5Tbenzodi- -
azepines, 4,5 - dihydropyrrolo[3,2,1-Jk] [ 1,4Tbeozodisze- . B
pin - 1(6H)-onel. gsmmmlo .2.3-d][1,51bn- —(OEY-Y @B
zodiazepin - 6(7H) - for preparing ., - .
thumslldmpmma mnquﬂhlundnnﬂ-
convnlsant sctivity. a

The term halogen is inclosive and
BRIEF SUMMARY OF THE INVENTION - froring of chlorins, bromine
This In a division of application Ser, No. 873,693, filed *°  'Tks compounds of Formala I, except thoss

compounds

Nov., 3, 1969, now U.S. Pat. No. 3,642,821, of Formula I wherein R’ iy 4-0x0-4-(p-finorophenyl) butyl
This invention relates to novel - cait bé prepared by redncing the

of Formnia IT] and the componnds of Formula 1T can be

M.&?-bﬂl%ﬂﬂﬂdb[%l-ﬁlllﬁlm 20 trepared by redncing the compounds of Formula IV, The

45,67 -umdmpymlo!”u.z.s-eml.mm seduction procetscs aro finstrated by tho followlng equa-

MW[S.ZI-N (14]benzndiarepin-7(6H)-

dmmmob[meﬂrlﬁlmmmam L
ones (IV) and

processes for preparing the same,
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m
wherein R is sclacted from from 1 to 3 carbon atoms, inclusive, and
gon, alkyl of from 1 to 3 carbon atoms, alkoxy
of from 1 to 3 carbon atoms, inclusive, and halogen;
wherein R’ is selected from the group consisting of hydro- & —(0BQ)
gm, slkyl of from 1 to 3 carban atoms, inclusive, 4-axo0- -
4-(p-finorophenyl) butyl, and the group
o
—(CH) - wheroin R*” and a are tho mme as above.

Yo Compounds of Formula I whaereln R’ is 4-oxo-4-(p-

finorgphenyl)butyl can hpnpndby:mﬂh-
whercin » js an integer of from 2 to 4, inclusive, and B - trated by Equation C.
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can be prepared by the processes iitustrated by Equations

wherein R, B’ and R*” are the same as above.
DETAILED DESCRIFTION

Processes A and B are conducted by reacting the 4,5-di-
hﬂmmﬂ.z.l-ik] [1,/4)benzodiazepin - 7(6H) - ones
the 4,5-dihydropyrralo

m&ﬂmﬁ.lmmg;mpﬂdofl 3
[ ] to
mm&nmhuﬂmﬁlmm

quinoline, decalin, p-cymens,
T mmnmwmmm

Hnﬂnm thercof. This procedure cannot be utﬂmd o
prepare compounds of Formmia IITb whersin R is halogen
mmmmmmm

(] ﬂluﬂmuﬂerh;.
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B, prepare 4,5-dilydropyr- z 1
rolo[1,2,3-f]1[1,5]benzodiazepin-6(7H)-ones (IVa) s gy [1,5]benzodinzepin - 6(7H)-one (VI). Thess compounds
conducted fn the sams mammer and under the sams con- are yeadily scparated by conventional procedures such as

ditions as step 1 of ) graphy and com-

"The 4,5 - dikpdropyrrolo[3,2,1-Jk][1,4)benmdiarepin- binations thereof. The at which this
7(6H)-oues (MIs) [1,23-cf] reaction is condncted is 50 to 60° C.; however, higher or
[1,5]1benzodiavepin-6 -mu(!?b)mmty”bw may be utilized if desired. The malar

process D, and in process G the starting material is & com- Ths acid addition saits of the
dewmmedhm:ﬁn: llltlcfﬂne:ﬂaonndlntl'ommlnl.nmmdl:l;
processes, the starting compounds are reacted a noted abovs, pharmacclo acceptablo acids
tore of 25% aqueom dialkylamine (having the formuia ”::mwmmmmnﬁhm
opionic, maleic, malic, tartaric, .
fasnic, suceinic, ni nacorbic acids, and the like.
\I 40 mmwawwmmﬂ
: . ated by v of the following teats. y s
wherein R" is the same as above), 37% aquecus form- ' CHIMNEY TEST [MED. EXP. 4, 11 (1961)]

aldehyde and giacial acetic acid st & temperature of 25— 'l'histut'dehnﬂml' the ability of mice to back up and
530* C. for 1 to 18 hours. The product i recovered from 48 ’ up an
out of a vertical ginss cylinder within 30 seconds.

reaction mixture by conventiomal pvocedures such a8 of mice to back up and out within this time Indicates tran~

|
|

binations thereof. ' ' DISH TEST

The 1245 - teirahydropyrrolol3,2,1-Jk]11,4] benzo- . )
7(6H)-ones (V) and tha 1,2.4,5-tetrahydropyr- Mice in petrl dishes (10 cm, dlameter, 5 cm. high and

rolo[1,2,3-ef111,5]benzodiazepin-6(7H)-ones (VI) em-  partially imbedded in wood shavings) climb ont in a very
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TABLE 1 -
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TABLE II
I I
o R
I.‘>
m Ir
OCapponnd Fomula R » R~
 peee—— | bor 2
fm—=] § Hare
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e S gonaRlon:
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== I W .l -
Ao B B omarcomn

mals, including animals of economic value such as horses, go addition salts of said eompounda are useful ms moth

cettle, sheep, pigs, mice, rats, rabbiis and the like, the proofing agents acconding to U.S. Pats. 1,915,334
compounds of the invention can be combined with 2,075,359,
‘Tha examples are set forth to fllusirate my

in following
powder packets capsulss and the Hke hvmﬂmndwmbbmlunedhtheaﬂtobmu
g i or gx understand and practice tho invention and are not in-
dissolved in mitable solvenis or vehicles for oral or tended to Hmit the same.
th

Example 1.—4,5-dihydropyrrolo[1,2,3-£](1,5]
benzodiazepin-6(7H)-one

60 A mixtura of 17,5 g. (0.0930 mole) of 1,2,4,5-tetrahy-
dropyrrolo[1,2,3-ef1[1,5Tbenzodinzepin-6(7H)-ons, 280

—(OR) and dituted with 1000 ml. of Skellysolve B hexanes. This
- @8 mixinre is kept in an ice bath for 2 hours and then filtered.
v The solid is washed with Skellysolvo B hexanes and ex-
or R is _ tracted with hot methanol, The methano! extract is con-
R centrated, and the residue s crystallized from methanol-
—oE ethyl dcetate to givé 14.1 g. of crude product. This
\n'" 70 ia from ethyl acetats to 4,5-dthydro-

which when condensed with formaldehyde, form resinons Analysis ~Calcd, Tor CyHyyNJO (percent): C, 10.95°
materials useful as pickling inhibitors according to US. H, 541; N, 15.05. Found (percent): C, 71.06; H, 541; N,
Pat. 2,425,320 and U.S. Pat. 2,606,155, The flvosilicic acid 75 14.71.
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Exampis 2.—4.5,6,7-tetrahydropyrrolo[1,2,3-ef]1[1,5] sively with 5.0 ml. of acetic acld and 0.893 ml. of 37%
benzodinzepins aqueons formaldehyde, This solution is allowed to warm to

-IBMMNWHOIOII.!.!-QE] [1,5]benzo-
melting pdnf. 79.5-80.5°

Analysis.—Calod, for CpFgN, (puunt) C, 76.71;

g, ;’3i N, 1627, Found (pexcent): C, 76.82; H, 7.13;

Bxample 3.—5-chloro-4,5-dihydropyrrolof1,2,3-ef)
[1,51benzodiarepin-6(7H)-ons
Allnulmlzmn of 389 g (0.175 mole) of 9-chloro-
- teteahydropyrrolo[ 1,2,3-ef] [ 1.5]benzodinzepine-
6(1H)-um. 48 g. (0211 mole) of 23-dichloro-§.6-di-
,A-benzoquinone and 780 ml, of benzene I3 ro-

to yield 4,5
diazepine,

solid iy collocted by fAltration and washed with dilute
aqueous sodinm 3 squeous flitrate is ex-
tracted with chloride, and the solid is extracted.

point 234-235° C.
nalysis—Cald. for' CHCINJO (percent): G,

39.87; B, 4.11; Cl, 16.07; N, 12.70. Found (percent): C,
59.85; H, 426; C1, 1624; N, 12,86,

Example 4.—9-chloro-4,5,6,7-tetrahydropyrrolo[1,2,3-of1
[1,5]benzodinzepine

ample 3) in 600 ml. of is added under ni-
trogen to a suspension of 8.0 g. of Hithinm
i hydrids in 400 ml. of and

point 128.5-129.5° C.
Cy H;CINy (percent): C, 63.92;
5.37; Cl, 17.16; N, 13.56. Found (percent): C, 64.20;
H, 5.31, qa, 17.11,N 13.58. .

Example 5—1-(dimethylaminomethyl)-4,5-dihydropyr-
rolo[1,2,3-ef1[1,5)bexzodiazepin-6(7H)-ons

A solution of 25% aqueons dimethylamine (2.43 ml.)

F&

10

Analysls—Calcd. for CyHyyN;0 (perceat): C, 69.11;

H, 7.04; N, 17.27. Found (percent): C, 68.90; H, 6.9%;
N, 17.06,
ﬂumnlo 6.—4,%-dihydropyrrolo( 3,2,1-k] [ 1,4]benzodi-

azspin-7(6H)-one

A stirred mixtwre of 23.8 g (127 mols) of 1,245
totrahydropyrrolo[3,2,1 - jk][1,4]bensodiazepin - 7(6H)-
ona, 380 ml. of decalin and 11.5 g. of 10% palladium-on-
carbon catalyst is refloxed mmder
The mixture is coo
of Skallysolve B hexanes and ailowed to
solid is collected by filtration, washed with Skellylsolve B
hexenes and extracted with msthanol. Ths methanol ax-
tract s concentrated under reduced pressure, and the
residue Is crystallived from ethanol-ethyl acetais to give
16.19 g. of crude product, This crode product is recrystal-
lizad from methanol-ethyl acetats to yield 4,5-dihydropyr-
ralo[3,2,1-jk] [1,4] benzodiazepin - 7(6H) - ono, melting
point 173-174" C. 095;

Analysis.—Caled. for CyH,)NyO (percent): C,
H, 541; N, 15.05. Found (percent): C, 71.34; H, 341; N,

% .

-+ 1501

T

Exsmple 7.—4,5,6,7-totrahydropyrrolo[3,2,1-k1[14]
benzodiazspine
A solution of 11.2 5. (0.0604 mole) of 4,

nnb.lil.—-Cl.ch. ﬁ.l'CquN. (perceit): C, 76.71; H,
‘ligzﬂ 16.27. Found (percent): C, 76.83; H, 7.05; N,

Exampla 8.—9-chloro-4,3-dihydropyrrolo[3,2,1-jk]1[1,4]
benzodiazepin-7(6H)-one ’
Ammalo.om(mom)dmm
1,2,4,5-tetrahwdropyrralo(3,2, 1-5k1[ 1, 41benzodlazepin -
(6H)-ons, 12.3 g (0.0542 mols) of z.a-d:d:hto-s.s-dl-
cymnn-1 4-benenquinons
Mmmmummmmmm
resulting solid is suspended in a mixture of about 400 ml.
of cold dilute aqueons sodium and about 400
chloride, stirred for 30 minntes and mix-
mhﬂmmmﬂulmechlorﬂanhﬂmhm
with 2 sainrated solution of sodinm chloride, dried over an-
hydrons potassium, carbonate and concentrated. Crystal-
lization of the residue from

558

tetrahydrofuran (decolorizing
Mmmt)mm;otmma.m .

stricky solid obtained from the above flitration is mixed

is cooled with stirring in an ice bath and treated succes- 7§ with diatomaceous earth, washed several times with cald,
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8,734,919 14
13
dimethylamino)propyl 7-tetrahydropyrrolo to ambient temperature and is treated with 1.86 g. (0.010
[3&?-&][1&]“!%!! Mﬁm mole) of 4,5-dihydropyrrolo[3,2,1-Jk] [lA]benmdlampm-

ro-6-methylpyrrolo3.2,1 1(ﬂi)-onn (Example 6). This mixture

(14T 7 hr:honnmdponndlnwhanhr'rhen-
benzodiszepit § woiting solution is made alkaling with dilute agueous so-
A stirred solution of 10,0 5. (0.0538 mole) of 4,5dihy- ~ diom . hydroxide and extracted with methylene chloride.
[3,5,1-jk1[1.4]benzodiazepin-7(6H)-ons  (Ex- ‘Tha extract is dried over anhydrous carbonate

smple 6) in 300 ml. of i and concentrated in vacuo. The residue is treated with

in an ice bath under nitrogen and treated with a 57.1% othyl acetate and a small amount of insolnble matecial is
mineral ofl suspension of sodiom hydride (243 g.). The 10 removed by filtration, The filtrate is concentrated and
. for 1 wyﬁlﬂndtoviddlﬁ;.otemdawodnﬂ.mwm
a apjution is recrystallized from ethyl acetate to give 1-(dimethyl-
This mix- aminomethyl) - 4,5 - d;hydropyrrolo[:.z.l-.lklllﬂlbm-
and con- sodiazepin-7(GH)-one, malting point 171-172.5° C.
centrated in vacno. The residns i snspended in water and 15 Aaslysih—Caled, for Cy H,yN;O (percent): C, 69.11;
oexiracted with mothylene chioride. The exiract is drisd . ;‘x.;i:’o;&n.nm.ww):c.an;n.tu;

ailica gel with S0% acetone-S09% Skellysolve B hexanes  LAPle 18--1-(dimethylsminomethyl)-4,5,6,7-strahy-
(by volums). The desired crude product is the first mate- 20 ,Mmh"ti-z-l-:km.qw and dihydro-

twice from ethyl acotato-Skellysalve B hexanes to yleld 1-{dimethylsminomethyl) - 4,5 - dihydropyrrolof3,2,1-
4,5 - [3,2,1-k]1[1,4]benzodinzspin-  Jk][1,4]benzodiszepin-7(6H)-one (9.64 8-, 0.0392 mole)
7(6H)-one, melting point 105.5-106.5" C. (Example l?).uadded.nndnrnlhom.mmhecold
for CyHN;O (percent): C, 71.98; 25 stirred suspemsion of 9.6 g. of lithium alnmimm hydride

H. 6.04; N, 13.99, Found (percent): C, 71.98; n.s.'m in 12 L of tetrahydrofuran, and the resulting mixtare s
N, refinxed for 7 honrs and kopt at ambient temperature for
Example 15.—4,5,6,7-tctrahydro-6-methylpyrrolo- 18 hours, It is then cooled in an jco bath and treated

[3,2,1-3k] [1A]1benzodiazepine

30 L
A solntion of 532 g. (0.0266 mols) of 4,5-d@hydro-6- collected by filtration, and the fltrate is concentrated i
med:ylpyuoh[!,l,l—ik][lﬂ]hmmdhuph 7(6H)-ou vecyo. The residne I crystaliized at 6° C. from ethyl ace-
. (Enmp!- 14) in 150 ml of tetrahydrofuran iz sdded, tato-SkeHysolve B hexanes to give 7.38 p. of crude product.
under nitrogen, 10 a stirred, refluxing sspension of 5.3 Rnermdﬂnthnofthkproductﬁcmamylmto—ﬁeﬂy-
.g.nﬂlth!lmdnmlmmhydﬂdeianthmw a5 solve B hexanes yields 1-(dimethylaminomethyl)-4.5,6,7-

foran, The reslting mixture is yefiuxed for 18 hoors, ° mhydmnolnﬂ.z.l-ik]tl.ll]benmdhnpim,
cooled in an ice bath and troated succemsively with 53 point 67.5-68.5* C.
::l olts?:-l: :ia ml of 15% aqueous sodinm hydroxide Analygix~~Caled, for Cy H;gN; (percent): C, 73. 32.

water. This mixtnre Is stirred for about il‘;i.!SNIBJS Found (percent): C, 73.40; H, 8.32; N,
nndm twice from petrolenm A solution of lotﬂmethyllmnmﬁyl)-tt.s,é.?m:-

other, at 0° C., givea 4,5,6,7 > hydmpyrmln[:, 1 1,4]benzodiaxepin in othyl acetate
[3.2,Hkl [lﬁlhemdhnplu. point 42.5-44° C. zm hydrogen bn:ide, and ths
Analysis~Caled. for CigH Ny (percent): C, 77.38; runllm. prodoct i1s i

recrysiallized from methanol-ethyl
H, 7.58; N, 15.04. Found (pueanr.): C, 7706; H, 744; ¢5 wncetate to yield 1-(dimethylaminomethyl)-4,5,6,7-tetrahy-
N, 14.82, -drownobts,z.l-m[lﬁjbmm&uphedihydmhmide.
Exampls 16—#'-fivoro<4-(4,5-dlhydropyrralof3.2,1- "““"'AM point 227° C. (doc. W AFBc (porcent): C,
jk1(1,4]benndinzopia-6(7H)y1) butyrophenons 4258; H, 5A1; Br, 40.86; N, 1074, Found (percent):
A mixtore of 1.72 g. (0.010 mols) of 4,5,6,7-tetrabydro- so G, 42.89; H, 5.28; Br, 40.70;N 10.58.
moh[i,&!ik][lﬁ]bmﬂlum (Example 7), 2.82
drous sodinm mboum. 70 m3. of potassinm jodide and mm[’-’wl'ﬂ‘lﬂuﬁbmmﬂﬁ)ﬂ
130 mL of 4-methyl-2-pentancons is refluzed under nitro- mmmasmmmnhmah
.jen for 14 hours, cooled and poured into co water. The gz an ice bath and treated snccessively with giacial acstic
hmmw,ndﬂnm.hmhm acid (5 mL) and 27% aquecus formaldshyde (0.89 ml.).
with ether. The combined organic Iayer is dried over an- 'I‘hhloluhmhmnnedtom'c.mdumdwilhm;
hydrous potasstum carbonate and concenirated in vacuo. (0.010 mole) of MhM.S—dihyﬂropmlo[!.z.l-ik]
‘The resiioe is chromatographed on 200 g. of silica gel [14]1benzodinrepin-7(6H)-one (Example 8). This mix-
with 70% othyl acetats—30% cycloboxane (by .volnme) gp ture Is stirrod at ambient tsmperature for 2 hours, at 40~
ndloomlﬂleﬂmmmwmgmdaqudnﬂn So'c.fcrlzsmmum‘c.ﬁrﬂmmlt

mmmnwunhmmmc 15% aqueous sodium hydroxide. The initially formed
( dihydropyrrolof3,.2,1 - ik][l,tl]bemdunpln— gum crysiallixes and is collected by flitration and dried
i(m)-vl)bntymphmm. meltisg point 90-8 o5 to givée 2.36 3. of 9-chloro-1-(dimethylnminomethyl)-4,5-

Analysiz—Calcd. for CpyHuFN, (pueent) C.'N-’T. dihydropyrrolo[3,2,1 -Ik][l.‘l]bemdum = 7({6H)-one,
H, 6.29; F, 5.65; N, 8.33. Found (percent): C, 74.80; C. (dec.).

R

melting point 228-231°

6.:::;-51’; Nlls(lsa 1)-4,5-dihydro- [3 ‘:;-.lk] (lﬂlmn:#";’-

~1-(dimethylaminomethy] i unhydnpynolo i

pyrrolo]3,.2,1-5k] [1,4)benzodlarepin-7(6H)-cne. 10

A solution (2.43 ml) of 25% aqueous dimethylamine Toanﬂrndmpmot!g.olhlhhmahum

hgs is in an bath and treated suc- hydride in 500 ml. of teirahydrofuran is added 2.08 g. of
o .

;
Bt
5

9-chloro-1-{dimsthylaminomethyl) - 4,3 - dihydropyrrolo-
i ] [3.2.1-5t][1.4]bmdhapln—1(63))-ou (BExampls 19),




