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mismo, donde:

Q se selecciona entre el grupo compuesto por CO, CR!'R'2, NR!! y $(0),, donde
n es un niimero entero de 0 a 2;

A es un enlace, arilo C4-C,o, anillo heteroaromadtico de 5 a 13 miembros, alquilo
C3-Cs y anillo heteroalquilo de 3 a 8 miembros y cada uno de los anteriores grupos A
estd opcionalmente sustituido con de 1 a 5 grupos R%;

L es {(CH3)p- donde p es un nimero entero de 0 a 5; -O-; -S-; -$(0)-; -S(0); -
N(R); N(C(O)OR)-; -N(C(O)R)-; -N(SOzR); -CHz0-; -CH;S~; -CHaN(R)-; -C(NR)-; -
CHaN(C(O)R))~; -CHaN(C(O)OR)~; -CHaN(SO2R)-; -CH(NHR)-; -CH(NHC(O)R)-; -
CH(NHSO4R)-; -CH(NHC(O)OR)-; -CH(OC(O)R)-; -CH(OC(O)NHR)-; -CH=CH-; -
C(=NOR); -C(0)-; -CH(OR)-; -C(O)N(R)-; -N(R)C(O)-; -N(R)S(0)-; -N(R)S(O)r;
OC(O)N(R);; -NR)C(O)N(R)-; -NRC(0)O-; -S(O)N(R); -S(ORN(R)-
N(C(O)R)S(0); -N(C(O)R)S(O)~; -N(R)S(O)N(R)-;  -N(R)S(ORN(R)-;
C(O)N(R)C(O)-; -S(O)N(R)C(O)-; -5(0)2N(R)C(0)-; -OS(ON(R)~; -OS(O):N(R)-;
N(R)S(0)O-; -N(R)S5(0):0; -N(R)S(O)C(0)-; -N(R)S(0):C(0); -SON(C(O)R)-
SO:N(C(O)R); -N(R)SON(R); -N(R)SO:N(R)-; -C(0)O-; -N(R)P(OR¥)O-;
N(R)P(OR");  -N(R)P(OYOR™O-;  -N(R)P(OR");  -N(C(O)R)P(OR")O-;
N(CO)R)P(OR™)-; -N(C(O)R)P(OXOR¥)O-; -N(C(O)R)P(OR”)~, -CH(R)S(O)-;
CH(R)S(0):; -CH(R)N(C(O)OR)-; -CH(R)N(C(O)R)-; -CH(R)N(SOzR); -CH(R)O-;
CH(R)S-; -CH(R)N(R)-; -CH(R)N(C(O)R}))-; <CH(R)N(C(O)OR)-; -CH(R)N(SO:R)-; -
CH(R)C(=NOR)-; -CH(R)C(O); -CH(R)CH(OR)-; -CH(R)C(O)N(R)-;
CH(R)N(R)C(0)-; -CH(R)N(R)S(0)-; CH(R)N(R)S(O);; -CH(R)OC(O)N(R)-;
CH(R)N(R)C(O)N(R)-; -CH(R)-N(R)YC(0)O-; -CH(R)S(O)N(R)-; -CH(R)S(O):N(R)-;
CHR)N(C(O)R)S(0);  -CH(RN(C(O)R)S(0);  -CH(R)N(R)S(O)N(R)-;
CH(R)N(R)S(O)N(R)-; -CHR)C(O)N(R)C(O); -CH(R)S(O)N(R)C(O)-;
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CH(R)S(0)2N(R)C(O)-; -CH(R)OS(O)N(R)-; -CH(R)OS(O):N(R)-; CH(R)N(R)S(0)O-
i -CHRN(R)S(0)0- -CH(R)N(R)S(O)C(0);  -CH(R)N(R)S(0),C(0); -
CH(R)SON(C(O)R)-; -CH(R)S(0)2N(C(O)R)-; -CH(R)N(R)SON(R)-; -
CH(R)N(R)S(0)2N(R)~; -CH(R)C(0)O-; -CH(R)N(R)P(OR")0-; -CH(R)N(R)P(OR™)-;
-CH(R)N(R)P(O)(OR¥)O-; -CH(R)N(R)P(O)OR*); -CH(R)N(C(O)R)P(OR)O-; -
CH(R)N(C(O)R)P(ORX)-; -CH(R)N(C(O)R)P(O)(OR¥)O- 0 -CH(R)N(C(O)R)P(OR%)-,
donde cada uno de R y RX se selecciona independientemente cntre H, acilo C,-Cg,
alquilo C,-Cs, grupo Cs-aromético y grupo heteroaromitico de 5 6 6 miembros, donde
cada uno de los grupos R y RX anteriores esti opcionazlmente sustituido
independicntemente con 1-3 dtomos halo, alquilo C;-Cs y alcoxi C,-Cs;

R' es H, alquilo C,-Cs, cicloalquilo C3-C,, bicicloalquilo sustituido,
cicloalquenilo dc 5 a 8 miembros, grupo aromitico de 6 a 10 miembros, grupo
hetcroaromético de 5 a 13 miembros, grupo heterocicloalquilo de 3 a 8 miembros, y
grupo hetcrobicicloalquilo, y cada uno de los grupos R! anteriores estd opcionalmente
sustituido con de 1 a 5 grupos R'%;

R? es H, halo, alquilo C,-Cs, cicloalquilo C3-Cj, grupo aromético de 6 a 10
miembros, grupo heteroaromdtico de 5 a 13 miembros, heterocicloalquilo de 3 a 8
miembros, (CHz)0aNR®R” y -(CH2)osC(O)NRSR’, y cada uno de los grupos R?
anteriores esté opcionalmente sustituido con de 1 a 5 grupos RY;

R? es H, alquilo C;-Cs, cicloalquilo Cy-Cs, grupo aromético {CHa)Ce-Cio, -
(CH2)(grupo hetcroaromético de 5 a 13 miembros) y heterocicloalquilo de 3 a 8
miembros, y cada uno de los grupos R® anteriores esti opcionalmente sustituido con de
| a 5 grupos R’;

cada R? se selecciona independientemente entre el grupo compuesto por halo,
ciano, trifluorometoxi, trifluorometilo, -C(O)R®, -NR®C(O)R’, -C(O)NR®R’, -NR°R’, -
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OR’, -SO:NR®R’, -SO;R®, -NR®SO;R’, alquilo C;-Cs, alquenilo C,-Cé, alquinilo C;-Cs,
~(CH2)O(CH2)NR®R?, {CH;)O(CH3)OR?, «CHzXOR’ -S(O)(alquilo Ci-Cg), -
(CH)(arilo Ce-Cig), CHa)(heterociclilo de 5 a 10 miembros), -
(CH2)O(CHa)q(heterociclilo de 5 a 10 miembros), <C(O)(CHz)(heterociclilo de 5 a 10
micmbros), «(CH)NR"(CH;);NR°R’, ~(CH2)NR'CH2C(O)NR®R’,
(CH25NR"(CH2),NR’C(O)R", «CHZ)NR’(CH;O0(CH,),OR®, -
(CH,)NR(CH,),S(O);(alquilo C,-Cs), {CH2)NR'(CH:)iR, -SO(CH.)(arilo C-Cio) y
-SO;(CHa)y(heterociclilo de 5 a 10 miembros), donde j es un nGmero enterodc 0 a 2, tes
un nimero entero de 0 a 6, q ¢s un nimero entero de 2 a 6, los restos {(CHz)q- y (CH2)-
de los grupos R°® anteriores incluyen opcionalmente un doble o triple enlace carbono-
carbono donde t es un nimero entero de 2 a 6, y los restos alquilo, arilo y heterociclilo
de los grupos R® anteriores estin opcionalmente sustituidos con de 1 a 3 sustituyentes
seleccionados independientemente entre halo, ciano, triftuorometilo, -C(O)R®, -
NRSC(O)R’, -C(O)NRSR’, -(CH:ZNR®R’, -SO,R®, -SO,NR°R’, alquilo C;-Cs, -
(CHz)(heterociclilo de 5 a 10 miembros), (CHXO(CH3)qOR? y -(CH2)OR®, donde t
un nimero entero de 0 a 6 y g es un niimero cntero de 2 a 6;

cada uno de R® y R’ se selecciona independientemente entre H, alquilo C,-Csg, -
(CHa)(arilo Cs-C1o), {(CHz)(heterociclilo de 5 a 10 miembros), {(CHxO(CH2),O0R’ y -
(CH2)OR?®, donde t es un nimero entero de 0 a 6 y q €s un niimero enterode 2 8 6, y los
restos alquilo, arilo y heterociclilo de los grupos R® y R” anteriores estdn opcionalmente
sustituidos con de 1 a 3 sustituyentes seleccionados independientemente entre halo,
ciano, trifluorometilo, -C(O)R®, -NR*C(O)R'®, -C(O)NR’R'®, -NR’R'?, alquilo C-Cs, -
(CH){arilo Cs-C)g), {CHz)(heterociclilo de 5 a 10 miembros), -(CH;);O(CH;).,OR’ y-
(CH2)OR’, donde t es un nimcro entero de 0 a 6 y q es un nimero entcro de 2 a 6, con

la condicion de que donde R® y R estdn ambos unidos al mismo nitrogeno, entonces R®
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y R” no est&n ambos unidos al nitrégeno directamente a través de un oxigeno;

cada R?® se selecciona indcpendientemente entre H, alquilo Cy-C;g, -(CHz)(arilo
CeCio) Yy -(CHz)(heterociclilo de 5 a 10 miembros), donde t es un niimero enterode 0 a
6;

5 cada uno de R® y R' se sclecciona independientemente entre H y alquilo C,-Cs;

R!" y R'? se seleccionan independientemente entre el grupo compuesto por H,
alquilo C;-Cs, cicloalquilo C3-Cs, alcoxi Ci-Cs 0 R" y R'" tomados Jjuntos forman un

anillo alquilo o heteroalquilo de 3 a 7 miembros,

10 que comprende tratar un compuesto de fdrmula 8 en la que Z es halo
P—L-—R3
Q
N~ ™=
»—~r

con un compuesto de formula H;N.
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Resumen

La invencidn se refiere a compuestos de formula 1
NH, /q——L—R’
N Q

=
LA
R
1
5 o una sal, profdrmaco o hidrato farmacéuticamente acepiable del mismo, en la que Q, A,
L, R, R? y R? son como se han definido anteriormente. La invencién también se refiere
a composiciones farmacéuticas que contienen los compuestos de formula 1 y a
procedimientos para tratar trastonos hiperproliferativos en un mamifero por Ia

administracién de los compuestos de férmula 1.
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REPORTE DE EXAMEN PRELIMINAR INTERNACIONAL
No. de Solicitud Internacional: PCT/1IB03/05841
1. Base del reporte

1. Con respecto a los elementos de la solicitud internacional (Hojas de
reemplazo, entregadas a la Oficina receptora en respuesta a un requerimiento segin el
Articulo 14, son referidas en este reporte como “presentadas originalmente” y no
estin anexadas al presente puesto que no contienen enmiendas (Reglas 70.16 y
70.17)):

Descripcién, piginas:

1-133 ial como se presenté originaimente
Reivindicaciones, Nos.:

1-15 tal como se presenté originalmente

2. Con respecto al idioma, todos los elementos marcados anteriormente
estuvieron disponibles o fueron suministrados a esta Autoridad en el idioma en el
cual fue presentada la solicitud internacional, a menos que se indique de otra manera
bajo este punto.

Estos elementos estuvieron disponibles o fueron suministrados a esta Autoridad en el
siguiente idioma: , el cual es:

O el idioma de una traduccién suministrada con fines de la bisqueda
internacional (bajo Regla 23.1(b)).

0 el idioma de la publicacién de la solicitud interacional (bajo Regla 48.3
®).

O el idioma de una traduccién suministrada con fines del examen preliminar
internacional (bajo Regla 55.2 y/o 55.3).

3. Con respecio a cualquier secuencia nucleétida y/o de amino dcidos
divulgada en la solicitud internacional, el examen preliminar internacional fue
realizado con base en el listado de secuencias:

contenido en la solicitud internacional por escrito.

presentado junto con la solicitud internacional en forma electrénica
suministrado subsecuentemente a esta Autoridad por escrito

suministrado subsecuentemente a esta Autoridad en forma electrénica

Ha sido suministrada la declaracién donde indica que el listado suministrado
de secuencias escrito no va més alli de la divulgacién encontrada en la
solicitud internacional tal como se presentd

ooooao

»



o Ha sido suministrada la declaracién que indica que la informacién registrada
en forma electrnica es idéntica al listado de secuencias escrito.

4, Las enmiendas han resultado en la cancelacién de:

0O la descripcién, péginas:

(] las reivindicaciones, Nos.:

O los dibujos, hojas:

5. Esle reporte ha sido establecido como si no estuvieran hechas las enmiendas,

puesto que se considerd que iban mds allé de la divulgacién tal como se presentd
(Regla 70.2(c)).

(Cualquier hoja de reemplazo que contenga tales enmiendas debe referirse al ltem 1
y estar adjunto a esie reporie.)

6. Observaciones adicionales, si son necesarias:

1IL Ninguna formulacién de opinién con respecto a la novedad, nivel
inventivo, y aplicacién industrisl

1. Las preguntas con respecto a si ¢l invento reivindicado parece ser novedoso,
tener nivel inventivo (no ser obvio), o ser industrialmente aplicable no han sido
examinadas con respecto a:

a toda la solicitud internacional,

X reivindicaciones Nos. 11-13 con respecto a la aplicabilidad industrial

puesto que:

X dicha solicitud internacional, o dichas reivindicaciones Nos. 11-13 se
relacionan con el siguiente tema el cual no requiere examen preliminar
internacional (especifique):

ver pigina adjunta

DO la descripcién, reivindicaciones, o dibujos (indique elementos en particular a

continuacién) o tales reivindicaciones Nos. estdn tan ambiguas que ninguna
opini6n significativa pudo formularse (especifique):

O las reivindicaciones, o dichas reivindicaciones No. estin tan
inapropiadamente soportadas que no se pudo formar una opinién
significativa,

O no se ha establecido ninguna bilsqueda intcmacional para dichas
reivindicaciones Nos.

7



S
2. Un examen preliminar internacional significativo no puede efectuarse debido rb

a que el listado de secuencias nucleétidas y/o de amino dcidos no cumple con el
estandar suministrado en el Anexo C de las Instrucciones Administrativas:

a la forma escrita no ha sido suministrada o no cumple con el estindar
0 la forma electrénica no ha sido suministrada o no cumple con el estindar
V. Declaracién razonada segin el Articulo 35(Z) con respecto a la novedad,

nivel inventivo o aplicacién industrial: anterioridades y explicaciones que
soportan tal declaracién

1. Declaracioén

Novedad (N) Si:  Reivindicaciones 5, 6, 8, 10-13,15
No: Reivindicaciones 14, 7, 9, 14

Nivel Inventivo (NI) Si:  Reivindicaciones 6, 8

No: Reivindicaciones 1-5,7,9, 11-15

Aplicacién Industrial (AI)  Si:  Reivindicaciones 1-10, 14,-15
No: Reivindicaciones

2. Anterioridades y explicaciones

Ver hoja adjunta



REPORTE DE EXAMEN PRELIMINAR INTERNACIONAL — HOJA ANEXA
Solicitud Intemacional No. PCT/IB03/05841

Seccion IlI:

Las reivindicaciones 11-13 se relacionan con materia considerada por esta Autoridad
cubierta por las provisiones encontradas en la Regla 67.1 (iv) del PCT. Por lo tanto, no
se formulard ninguna opinién con respecto a la aplicacién industrial de la materia de
estas reivindicaciones (Articulo 34(4)(a)(I) del PCT).

Seccién V:
1. Los siguientes documentos han sido citados en el reporte de biisqueda:

DI: US-A-6051 577 (ALTMANN EVA) 18 de abril de 2000 (2000-04-18)

D2: WO 97/32879 A (CIBA GEIGY AG; ALTMANN EVA (CH);
MISSBACH MARTIN (CH); WILDER LEO (CH) 12 de scptiembre de 1997

D3: THOMAS E RENAU ET AL: “Sintesis de andlogos no nucledsidos de
toyocamicina, sangivamicina, y tiosangivamicina: influencia de varios 7-sustituyentes
sobre actividad antiviral” JOURNAL OF MEDICINAL CHEMISTRY, SOCIEDAD
AMERICANA DE QUIMICA. WASHINGTON, US, vol. 39, no. 4, 1996, pginas
873-880, XP002139583 ISSN: 0022-2623

D4: ADDELHAMID A O ET AL: “REACCIONES CON
ENAMINONITRILOS HETEROCICLICOS: SINTESIS DE DERIVADOS DE
PIRROLO-2,3-BIPIRIDINA, PIRROLO-2,3-DPIRIDINA Y PIRROL”
HETEROQCICLOS, XX, XX, vol. 27, no. 8, 1988, pdginas 1861-1866, XP000973572
ISSN: 0385-5414

D5: WO 00/17202 A (BASF AG; MAZDIYASNI HORMOZ (US); DENG
BOJUAN B (US); HIRST GAVIN (US)) 30 MARCH 2000

Dé6: DE 31 45 287 A (TROPONWERKE GMBH & CO KG) 19 de mayo de
1983

D7: STEINHILBER D ET AL: “NUEVA CLASE DE INHIBIDORES DE LA
5-LIPOXIGENASA: CORRELACION ENTRE LA INHIBICION DE LA
PRODUCCION DE LTB4 Y LA QUIMIOLUMINISENCIA DE GRANULOCITOS
POLIMORFONUCLEARES HUMANOS” INVESTIGACION FARMACEUTICA,
NUEVA YORK, NY, US, vol. 3, no. 5, 1986, péginas 271-277, XP009004659 ISSN:
0724-8741

D8: FOLKERS G ET AL: “MODELAJE MOLECULAR DE SITIOS
ACTIVOS DE INHIBIDORES DE OXIDASA DE XANTINA CON ACTIVIDAD
ANTIINFLAMATORIA” JOURNAL OF MOLECULAR GRAPHICS, GUILFORD,
GB, vol. 3, no. 4, diciembre 1985, piginas 146-150, XP009004653 ISSN: 0263-7855

D9: MUELLER, CHRISTA E. ET AL: “7-deaza-2-feniladeninas: relaciones
estructura-actividad de potentes A1l selectivos antagonistas de receptores de adenosina™
JOURNAL OF MEDICINAL CHEMISTRY (1990), 33(10), 2822-8 CODEN:
JMCMAR; ISSN: 0022-2623, 1990, XP002275842

D10: RENAU, THOMAS E. ET AL: “Disefo, sintesis, actividad contra el
citomegalovirus de anélogos no fosforilables de toyocamicina, sangivamicina, y
tiosangivamicina” BIOORGANIC & MEDICINAL CHEMISTRY LETTERS (1992),

%X



7o

2(12), 1755-1760 CODEN: BMCLES; ISSN: 0960-894X, vol. 2, no. 12, 1992, péginas /b
1755-1760, XP002275843

DI11: DATABASE CHEMABS [Online] CHEMICAL ABSTRACTS
SERVICE, COLUMBUS, OHIOQ, US; 22 de abril de 2001, TAYLOR, EDWARD C. ET
AL: “Sintesis de pirrolo[2,3-d]pirimidinas. La fraccién agilcon (agylcon) de la
toyocamicina” XP002275844 obtenido a partir de STN Database no. de acceso
1965:403323 !

DI12: DALY J W ET AL: “7-DEAZA-9-FENILADENINAS UNA NUEVA
CLASE DE ANTAGONISTAS DE RECEPTORES DE ADENOSINA”
BIOCHEMICAL PHARMACOLOGY, PERGAMON, OXFORD, GB, vol. 37, no. 19,
1988, piginas 3749-3753, XP002928089 ISSN: 0006-2952

D1 divulga el uso de compuestos para el tratamiento del céncer (col. 5, lineas 45-55).
Los compuestos de la presente fdrmula (I) son en parte considerados como una
seleccion de los compuestos sugeridos en DI, en tanto que corresponden a la formula
general divulgada en D1 (por ejemplo, para —-Q-A-L-R* = metilo). La materia de las
reivindicaciones 1-3, 7, 9, 11-14 por lo tanto es obvia a la luz de D1.

Los compuestos reivindicados también son considerados como una seleccion entre los
compuestos anti-tumorales divulgados en D2 (f6rmula (I)). La materia de las
reivindicaciones 1-3, 5, 7, 9, 11-14 por lo tanto es obvia a la luz de D2.

D3 y D4 divulgan compuestos que desvirtiian novedad para la materia comprendida en
las reivindicaciones 1-4 y 7 (D3, compuestos 5j, 51; D4, compuestos 8a, b).

DS divulga compuestos para el tratamiento de por ejemplo el cdncer, los cuales difieren
de los compuestos reivindicados en la presente por cuanto un grupo Q tal como se
requiere en los compuestos presentes no estd presente.

El intercambio de halégeno en las 4-halo-pirrolo[2,3-d]pirimidinas por amoniaco para
formar los derivados 4-amino esté descrito en D6, pégina 6, reaccion (1V) > (I); pdgina
9, lineas 12-18; ejemplos 4, 5. La materia de la reivindicacién 15 carece de nivel
inventivo a la luz de D6.

D7 divulga compuestos (6, 11) los cuales corresponden a la presente formula (1) y los
cuales son citados para enfrentar la novedad de las reivindicaciones 1-3, 7y 9. El
compuesto 1[I de D8 es citado para enfrentar la novedad de las reivindicaciones 1-3, 7 y
9. Los compuestos 1,2,4,9,10 de D9 (tabla 1) y los compuestos 9a, 9c de D10
desvirtiian la novedad de la materia cn las reivindicaciones 1-4,7,9,14.

Los compuestos de D11 con niimero de registro 1488-48-8 y 1501-10-6, y los
compuestos 2-4,14 y 16 de D12 desvirtian la novedad de la materia en las
reivindicaciones 1-4,7,9, y 14.

Para la evaluacion de las reivindicaciones 11-13 de la presente, sobre si son
industrialmente aplicables, no existen criterios unificados en los Estados pertenecientes
al PCT. La patentabilidad también puede depender de la formulacién de las
reivindicaciones. La EPO, por ejemplo, no reconoce como industrialmente aplicable
aquella materia que reivindique el uso de un compuesto en tratamiento médico, pero
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permite, sin embargo, reivindicar sobre un compuesto conocido para primero uso en /b\
tratamiento médico y el uso de tal compuesto en la manufactura de un medicamento
para un nuevo tratamiento médico.
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT intemational application No. PCTAB 0305841

I. Basls of the report
1. Wiih regard fo the elements of the Intemational application (Heplacement sheels which have baeq !_umlshed fo

the recelving Office in response 1o an invitation under Article 14 are referred io in this report as “originally fled"
and are not annexed fo this report since they do not contain amendmeris (Rules 70.18 and 70.17)).

Description, Pages

1-133 as originally filed
Claims, Numbers
1-15 as originally filed

2. Wit regand to the language, all the slements marked above were avallable or fumished to this Authority in the
language In which the intemational application was filed, unless otherwise indicated under this ltem.

These elements were avallable or fumished to this Authority in the following language: , which is:

O the language of a translation fumished for the purpaees of the Intemational search (under Rule 23.1(b)).
O the language of publication of the international application (under Rule 48.3(b)).

O the language of a translation fumished for the purposes of intemational preliminary examination (under
Rule 55.2 andbr 55.3).

3. With regard to any nuclectide andbr amino acld sequence disciosed in the Intemational application, the
Iintermational preliminary examination was camied out on the basis of the sequence listing:

contained in the international application in written form.

filed together with the Intarnational application in computer readable form.

fumished subsequently to this Authority In written form.

fumished subsequently to this Authority In computer readable form,

The statement that the subsequently fumished written sequencs listing does not go beyond the disclosure
in the international application as flled has bean fumished.

The statement that the information recorded in computer readable form Is identical to the written sequence
listing has bean fumished.

4, The amendments have resulted in the cancellation of:

O Oooooaog

0O the description, pages:
O the claims, Nos.:
O the drawings, sheats:
5. 0 This report has been established as if (some of) the amendments had not been made, since they have

been considered to go beyond the disclosure as flled (Rule 70.2(c)).
(Anyrgphmamshntwnhinhgsudr amendmenis must be referred to under item 1 and annexed fo this
repont.

6. Additional observations, if necessary:

Form PCTAPEA/409 (January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational application No. PCTAB 0305841

lil. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-
cbvious), or to be Industrially applicable have not been examined in respect of:

O the entire Intemational application,
B claims Nos. 11-13 with respect to industrial applicabliity
because:

® the said international application, or the said claims Nos. 11-13 with respect to industrial applicability relate
to the following subject matter which does not require an intemational preliminary examination (specity):

aee separate sheet

O the description, claims or drawings (indicate particuiar elements below) or eaid clalms Nos. are so unclear
that no meaningful opinion could ba formed (specify):

O the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed.

O no intemational search report has been established for the said claime Nos.

2. A meaningiul intemational preliminary examination cannot be carried out due to the fallure of the nucleotide and/
or amino acid sequence listing to comply with the standerd provided for in Annex C of the Administrative

Instructions:
O the written form has not been fumished or does not comply with the Standard.
O the computer readable form has not been fumnished or doss not comply with the Standard.

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabllity;
citatione and explanations aupporting such statement

1. Statement
Novelty (N) Yes: Claime 5,6,8,10-13,15
No: Claims 1-4,7,8,14
Inventive step {IS) Yes: Claims 8.8
No: Claims 1-5,7,8,11-15
Industrial applicabllity (IA) Yes: Claims 1-10,14-15
No: Claims

2. Citations and explanations
soo separate sheet

Form PCTAPEA/408 {January 2004)
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To sectlon llI:

Claims 11-13 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with respect
to the industrial applicability of the subject-matter of these claims (Article 34(4)(a)(l) PCT).

To section V:
1. The following documents are cited in the search report:

D1: US-A-8 051 577 (ALTMANN EVA) 18 April 2000 (2000-04-18)

D2: WO 97/32879 A (CIBA GEIGY AG ; ALTMANN EVA (CH); MISSBACH MARTIN
(CH); WIDLER LEO (CH) 12 September 1997 (1997-098-12)

D3: THOMAS E RENAU ET AL: "Synthesis of Non-nucleoside Analogs of
Toyocamycin, Sangivamycin, and Thiosangivamycin: Influence of Various 7-
Substituents on Antiviral Activity" JOURNAL OF MEDICINAL CHEMISTRY,
AMERICAN CHEMICAL SOCIETY. WASHINGTON, US, vol. 38, no. 4, 1996,
pages 873-880, XP002139583 ISSN: 0022-2623

D4: ABDELHAMID A O ET AL: "REACTIONS WITH HETEROCYCLIC

ENAMINONITRILES: SYNTHESIS OF PYRROLO2,3-BPYRIDINE,

PYRROLO2,3-DPYRIMIDINE AND PYRROLE DERIVATIVES"

HETEROCYCLES, XX, XX, vol. 27, no. 8, 1988, pages 1861-1866,

XP000973572 ISSN: 0385-5414

WO 00/17202 A (BASF AG ; MAZDIYASNI HORMOZ (US); DENG BOJUAN B

(US); HIRST GAVIN (US)) 30 March 2000 (2000-03-30)

DE 31 45 287 A (TROPONWERKE GMBH & CO KG) 19 May 1983 (1983-05-

19)

D7: STEINHILBER D ET AL: "NEW CLASS OF 5-LIPOXYGENASE INHIBITORS:
CORRELATION BETWEEN INHIBITION OF LTB4 PRODUCTION AND
CHEMILUMINESCENCE OF HUMAN POLYMORPHONUCLEAR
GRANULOCYTES® PHARMACEUTICAL RESEARCH, NEW YORK, NY, US,
vol. 3, no. 5, 1986, pages 271-277, XP009004659 ISSN: 0724-8741

D8: FOLKERS G ET AL: "ACTIVE SITE MOLECULAR MODELLING OF XANTHINE

&

5

Form PCT/Separate Sheet/409 (Shest 1) (EPO-April 1997)
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OXIDASE INHIBITORS WITH ANTIINFLAMMATORY ACTIVITY" JOURNAL
OF MOLECULAR GRAPHICS, GUILDFORD, GB, vol. 3, no. 4, December 1985
(1985-12), pages 146-150, XP0O09004653 ISSN: 0263-7855
D9: MUELLER, CHRISTA E. ET AL: “7-Deaza-2-phenyladenines: structure-activity
relationships of potent A1 selective adenosine receptor antagonists" JOURNAL
OF MEDICINAL. CHEMISTRY ( 1990 ), 33(10), 2822-8 CODEN: JMCMAR;
ISSN: 0022-2623, 1880, XP002275842
D10: RENAU, THOMAS E. ET AL: "Design, synthesis, activity against human
cytomegalovirus of non-phosphorylatable analogs of toyocamycin,
sangivamyecin, and thiosangivamycin® BIOORGANIC & MEDICINAL. -
CHEMISTRY LETTERS ( 1992 ), 2(12), 1755-60 CODEN: BMCLES; ISSN:
0960-894X, vol. 2, no. 12, 1992, pages 1755-1760, XP002275843
D11: DATABASE CHEMABS [Online] CHEMICAL ABSTRACTS SERVICE,
COLUMBUS, OHIO, US; 22 April 2001 (2001-04-22), TAYLOR, EDWARD
C. ET AL: "Synthesis of pymolo[2,3-d]pyrimidines. The aglycon of
toyocamycin" XP002275844 retrieved from STN Database accession no.
1965:403323
D12: DALY J W ET AL: "7-DEAZA-9-PHENYLADENINES A NEW CLASS OF
ADENOSINE RECEPTOR ANTAGONISTS" BIOCHEMICAL
PHARMACOLOGY, PERGAMON, OXFORD, GB, vol. 37, no. 19, 1988,
pages 3749-3753, XP002928088 ISSN: 0006-2952

D1 discloses the use of compounds for the treatment of cancer (col. 5 lines 45-55). The
compounds of present formula (I} are in part considered as a selection from the
compounds suggested in D1, insofar they correspond to the general formula disclosed in
D1 (e.g. for -Q-A-L-R® = methyl). The subject matter of claims 1-3,7,9,11-14 therefore is
obvious in view of D1.

The presently claimed compounds are also considered as a selection from the antitumor
compounds disclosed in D2 (formula (lI)). The subject matter of present claims 1-
3,5,7,9,11-14 is obvious in view of D2.

D3 and D4 disclose compounds which are novelty-destroying for the subject matter of

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-Aprl 1887)



s 35

9

INTERNATIONAL PRELIMINARY Intemational application No. PCT/IB 03/05841
EXAMINATION REPORT - SEPARATE SHEET

claims 1-4 and 7 {D3, compounds 5j, 5I; D4, compounds 8a,b).

D5 discloses compounds for the treatment of e.g. cancer, which differ from the presently
claimed compounds in that a group Q as required in the present compounds is not
present.

The exchange of halogen in 4-halo-pymolo[2,3-d]pyrimidines by ammonia to form the 4-
amino derivatives is described in D6, page 6, reaction (IV) -> (I); page 9 lines 12-18;
examples 4, 5. The subject matter of claim 15 lacks inventive step in view of D6.

D7 discloses compounds (6, 11) which cormespond to prasent formula (1) and which are
cited against the novelty of claims 1-3,7, and 8. Compound it of DB is cited against the
novelty of claims 1-3,7, and 9. Compounds 1,2,4,9,10 of D9 (table 1) and compounds
8a,9c of D10 are novelty-destroying for the subject matter of claims 1-4,7,9,14.

The compounds of D11 with registry numbers 1488-48-8 and 1501-10-6, and the
compounds 24,14 and 16 of D12 are novelty destroying for the subject matter of claims
1-4,7.9, and 14.

For the assessment of the present claims 11-13 on the question whether they are
industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPOQ, for
exampla, does not recognize as industrially applicable the subject-matter of claims to the
use of a compound in medical treatment, but may allow, however, claims to a known com-
pound for first use in medical treatment and the use of such a compound for the
manufacture of a medicament for a new medical treatment.

Form PCT/Separaie Shoet/400 (Eheet 3) (EPO-Apdl 1087)
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X

THOMAS E RENAU ET AL: "Synthesis of
Non-nucleoside Analogs of Toyocamycin,
Sangivamycin, and Thiosangivamycin:
Influence of Various 7-Substituents on
Antiviral Activity"

JOURNAL OF MEDICINAL CHEMISTRY, AMERICAN
CHEMICAL SOCIETY. WASHINGTON, US,

vol. 39, no. 4, 1996, pages 873-880,
XP002139583

ISSN: 0022-2623

table 3, compounds 5j, 51

ABDELHAMID A O ET AL: “REACTIONS WITH
HETEROCYCLIC ENAMINONITRILES: SYNTHESIS OF
PYRROLOZ2, 3-BPYRIDINE,
PYRROLOZ,3~DPYRIMIDINE AND PYRROLE
DERIVATIVES™

HETEROCYCLES, XX, XX,

vol. 27, no. 8, 1988, pages 1861-1866,
XP000973572

ISSN: 03B85-5414

compounds 8a, Bb

NO 00/17202 A (BASF AG ; MAZDIYASNI HORMOZ
(US); DENG BOJUAN B (US); HIRST GAVIN
(US)) 30 March 2000 (2000-03-30)

Page 14, formula (I)

5293531, 1ine 18 —-page 31, line 22; claims

DE 31 45 287 A (TROPONWERKE GMBH & CO Ké&)
19 May 1983 (1983-05-19)

page 6, reaction scheme 1

page 9, line 12-18

STEINHILBER D ET AL: ™NEW CLASS OF
5-LIPOXYGENASE INHIBITORS: CORRELATION
BETWEEN INHIBITION OF LTB4 PRODUCTION AND
CHEMILUMINESCENCE OF HUMAN
POLYMORPHONUCLEAR GRANULOCYTES"
PHARMACEUTICAL RESEARCH, NEW YORK, NY, US,
vol. 3, no. 5, 1986, pages 271-277,
XP009004659

ISSN: 0724-8741

Table II, compounds 6, 11

FOLKERS & ET AL: “ACTIVE SITE MOLECULAR
MODELLING OF XANTHINE OXIDASE INHIBITORS
WITH ANTIINFLAMMATORY ACTIVITY"

JgURNAL OF MOLECULAR GRAPHICS, GUILDFORD,
6B,

vol. 3, no. 4, December 1985 (1985-12),
pages 146-150, XP009004653

ISSN: 0263-7855

compound III

1-4,7
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1-14
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14

Fesn FCTABNVETG foorinustion of secwnf shasl] Glenusry 2004)

page 2 of 3




INTERNA" NAL SEARCH REPORT

A

w

i Application No
PCT/IB 03/05841

C.{Continuailon) DOCUNENTS CONSIDERED TO BE RELEVANT

Calegeay *

Caallon of documan, with indication, whare spproprisie, of the misvard passages

Ralevani 1o ciaim No,

X

MUELLER, CHRISTA E. ET AL:
*7-Deaza-2-phenyladenines:
structure-activity relationships of potent
Al selective adenosine receptor
antagonists”
JOURNAL OF MEDICINAL CHEMISTRY ( 1990 ),
33(10), 2822-8 CODEN: JMCMAR; ISSN:
0022-2623,

1990, XP002275842
Table 1, compounds 1,2,4,9,10

RENAU, THOMAS E. ET AL: "Design,
synthesis, activity against human

cytomegalovirus of non-phosphorylatable
analogs of toyocamycin, sangivamycin, and

thiosangivaaycin®

BIOORGANIC & MEDICINAL CHEMISTRY LETTERS (
1992 ), 2(12), 1755-60 CODEN: BMCLES;
ISSN: 0960-894X,

vol. 2, no. 12, 1992, pages 1755-1760,
XP002275843

Table I, compounds 92, 9c

DATABASE CHEMABS ‘Online!
CHEMICAL ABSTRACTS SERVICE, COLUMBUS,
OHIO, US; 22 April 2001 (2001-04-22)
TAYLOR, EDWARD C. ET AL: "Synthesis of
pyrroio‘2,3-d!pyrimidines. The aglycon of
toyocamycin®
retrieved from STN
Database accession no. 1965:403323
XP002275844

Compounds with RN=1488.48-8, 1501-10-6
abstract
& JOURNAL OF THE AMERICAN CHEMICAL SOCIETY
( 1965 ), 87(9), 1995-2003 CODEN:
JAcng; ISSN: 0002-7863,

1965,

DALY J W ET AL: "7-DEAZA-9-PHENYLADENINES
A NEW CLASS OF ADENCSINE RECEPTOR
ANTAGONISTS"

BIOCHEMICAL PHARMACOLOGY, PERGAMON,
OXFORD, €B,

vol. 37, no. 19, 1988, pages 3749-3753,
XP002928089

ISSN: 0006-2952
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- “Dafos de Identificacion del solicitante o de la persona que se presentala solicllud { )
. + Descripcién de lainvencion. ()
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) DISERO INDUSTRIAL ( )

Indicaclon de que se solicita el registro de Disefio Industrial ()
Datos de identificacion del solicitante o de la persona que presenia { )
la solicltud.

Representacién grifica o folografica del Disefio Industrial o muestra del
Material que incorpora el disedo. ( )
Comprobante de pago de las tasas establecidas ( )

COMPLETA () INCOMPLETA ()

'ESQUEMA DE TRAZADO  { )
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUBTRIA Y COMERCI @
BogotAi, '
2020
Doctor (a)

OLARTE GARCIA CARLOS REINALDO
Apoderado(a) y/o Representante de
PFIZER PRODUCTS INC

REFERENCIA Radicacién No. 5 59487
Solicitud internacional IB2003/005641
Fecha inicio fase nacional 19/07/2005

Tramite 11

Evento 379 ‘;

Actuacién 430 19
Sl

0Oficio No. N 7 ’

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Declelén 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT)}, regla 51 bis del Reglamento y Circular
Ginica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La golicitud no contiene la copia del documento en que consta la cesifm del
derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k)
Decigifn 486.

En cumplimiento de lo dispuesto por el articulo 39 de la Dacisifn 486, se le
requiere para gque dentro del término de dos meses sigulentes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimlemto, la solicitud se
considerarf abandonada y perderd su prelacifn.

Notifiquese el present
e), del capitulo

icio conforme a lo dispuesto el numeral 5.2, literal
intg/del titulo primero de la Circular Unica No.10 de 2001,

ALIX CARMEN CESPEDES DE VERGEL
Jefe de la ¢glvisisén de Nuevaa Creaciones

El anterior requerimiento fue notificado por fijacién en 1lista de

fecha '!e m m

adpal
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OLARTERAISBECK SPOMETIS Y coency

Radicacion 1 050547 000 .
LARTE RAISBECK & FRIERI LTDA. Folios: ¢
Fecha N8): 200%-98-p 10404

Trites 111 MCT-PATENT M FSE WET ¥4 REMESTA
Sesendonriag mimmmrlmmmm

SENORES

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S. D,

Ref.: Expediente N°. 05-059.487
Solicitud de Patente de Invencién Titulada: “DERIVADOS DE PIRROLOPIRIMIDINA"™

Solicitante: PFIZER PRODUCTS INC.

RESPUESTA AL OFICIO N°. 7128 NOTIFICADO
POR FIJACION EN LISTA No. 327, DE FECHA 19 DE A TO DE 2005

- MEN DE FORMA

CARLOS R. OLARTE, mayor de edad y vecino de Bogots, identificado tal como aparece al pie
de mi firma, en mi caricter de apoderado de la sociedad en referencia, me permito dar respuesta
al auto emanado por ese Despacho, dentro del término legal previsto en el articulo 39 de la
Decision 486, en los siguientes términos:

1. En respuesta a la Gnica observacién del Examinador, me permito aportar junto al presente
memorial, ¢l documento de cesién debidamente legalizado, junto con su correspondiente
traduccion, segiin lo previsto en el Art. 26- k de la Decisién 486.

Atentamente,

. TE
C.C. No. 79.782.747 de Bogota
T.P. 74.295

Anexo: Documento de Cesién

)

World Trade Center - Torre A, Calle 100 No, 8A — 37, Piso 10, Bogota D.C., Colombia
Tel +37 1 601-7700, Fax + 57 1 601-7799, gfflce@olarterisbeck.com, www olaneraishesk.com

5
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APOSTILLA

(Convencién de la Haya del 5 de Octubre de 1961)
Pais: Distrito de Columbia
Estados Unidos de América
El presente documento ptblico fue firmado por: Albert L. Themes
Que actué en su calidad de Notario Pablico del Distrito de Columbia
Lleva el sello de Albert L. Themes Notario Pablico del Distrito de
Columbia
Se certificd
En Washington D.C.
El 1 de julio de 2005
Por parte del Secretario del Distrito de Columbia.
Bajo el Numero 144030
Aparece el sello del Distrito de Columbia

Firmado por Sherryl H. Newman.



FC25088A
Co-1

CESION

Por contraprestacion valiosa pagada a nosotros por PFIZER PRODUCTS
INC., sociedad constituida en virtud de las leyes del Estado de
Connecticut, Estados Unidos de América. cuya direccién postal completa
es Eastern Point Road, Groton, Connecticut 06340, Estados Unidos de
América, por el presente vendemos y traspasamos a la citada PFIZER
PRODUCTS INC, todo nuestro derecho, titulo e interés en y sobre nuestro
invento de una nueva y utii mejora en DERIVADOS DE PIRROLO
PIRIMIDINA, en cuanto respecta a la Republica de Colombia, tal como se
indica y describe plenamente en la especificacion y por el presente
autorizamos y solicitamos al Comisionado de Patentes de Colombia expedir
dicha patente a nombre de la citada PFIZER PRODUCTS INC, de
conformidad con esta Cesion.

En fe de 1o cual, firmamos de nuestro puiio y letra,

(Fdo) Joel Thomas ARCARI -14 de junio de 2005 — Groton CT, USA
Lugar, fecha y firma - Joel Thomas ARCARI

{Fdo) Jinshan CHEN -14 de junio de 2005 - Groton CT, USA
Lugar, fecha y firma - Jinshan CHEN

(Fdo) Susan LAGRECA -28 de junio de 2005 - Groton CT, USA
Lugar, fecha y firma - Susan LAGRECA

Fdo) Matthew Amold MARX -19 de mavo de 2005 - Diego, CA
Lugar, fecha y firma - Matthew Arnold MARX

(Fdo) Matthew David WESSEL -14 de junio de 2005 — Groton CT, USA
Lugar, fecha y firma - David Matthew WESSEL

T



Por el presente certifico que este es el documento original.
(Fdo) Sami Swadek 1/jul/05

Suscrito y jurado ante mi, el 1 de julio de 2005.

(Fdo.) ALBERT L. THEMES, Notario Pablico de Washington Distrito Capital,
cuyo cargo vence €l 14 de junio de 2009, segin consta en su
correspondiente sello notarial.

(Sello Oficial)



. bears the seal/stampof _____ DISTRICT _QF COLIMBTA

Apogtille

(Convention de La Haye du 5 octobre 1961)

. District of Columbia
United States of America

. . ALBERT IL.. THEMES
. This public document has been signed by

ting in the ity of NOTARY PUBLIC IN AND FOR THE DISTRICT OF COLUMBIA

ALBERT L. THEMES, PUBLIC IN AND FOR THE

CERTIFIED

. at Washington, D.C.

1 JULY 2005
the day of

. by Secretary of the District of Columbia

<. 144030

10. Signature
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ASSIGNMENT

For valuable consideration paid to me (us) by PFIZER PRODUCTS INC. e corporation organized under the
laws of the State of Connecticut, United States of America whose full post office address is Eastern Point
Road, Groton, Connecticut 06340, United States of America, I (we) do hereby sell and assign to the said
PFIZER PRODUCTS INC., all my (our) right, title and interest in and to my (our) invention for a new and
useful Improvement in PYRROLOPYRIMIDINE DERIVATIVES 30 far as the Republic of Colombia is
concerned, as fully set forth and described in the specification, and I (we) do hereby authorize and request the
Commissioner of Patents of Colombia to issue said patent to the said PFIZER PRODUCTS INC. in accordance

with this assignment.

In witness whereof I (we) have hereunto set my (our) hand(s) this

Place, date and signature - Joel Thomas ARCARI

Place, date and signature - J

Place, date and signature - Ma
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ALBERT
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Ny Commiasion Expires June 14. 2000
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REPUBLICA DE COLOMBIA

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO ,b
Folio %
2020
Bogot4 D.C.,
Doctor(a)

OLARTE GARCIA CARLOS REINALDO
Apoderado(a) y/o Representante de
PFIEZER PRODUCTS INC

REFERENCIA Radicacién No. 05 59487
Solicitud internacional IB2003/005841
Fecha inicio fase naciomal 19/07/2005

Tr&mite 11
Evento 379
Actuacién 416
Oficlo No. 2058
Folioas 1

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente indicado en la referencia, retine los requisitos de forma establecidos en
la Decisifn 486 de la ComisiSn de la Comunidad Andina, el Tratado de Cooperacifin en
Materia de Patentes (PCT}, el Reglamento y la Circular Unica de la Superintendencia
de Industria y Comercio, se anvia el extracto de la solicitud a la Oficina de
Comunicacicnes para efecto de su publicacién en la Gaceta de Propledad Industrial.

COmplasge .-_ 350! ’

Dado en Bogoti DC,

Jafe de la d.'l.yis 6n de Nuevas Creaciones =

adpalo
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OLARTERAISBECK 49‘\
OLARTE RAISBECK & FRIERI LTDA. . &6

Seflores
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO .
DIVISION DE NUEVAS CREACIONES SUPERINTENDENGIA DE |Nnusmm—v ;;ERCIO

E. s, SRR

No. 05-058487.- -00003-0000

Fecha: 2007-05-15 09:53:03 De

Tra. 11 PATENTEMYI| Bp. 2020 NUECREAGIONES
ActS38 PETICION' | Fegee: 379 FASENACIONALI

Ref: Expediente No. 05-059.487
Solicitud de patente de invencién titulada: “DERIVADOS DE PIRROLOPIRIMIDINA™.
Solicitante: PFIZER PRODUCTS INC.

SOLICITUD DE EXAMEN DE PATENTABILIDAD SEGUN-
EL ARTICULO 44 DE LA DECISION 486, GACETA No. 575

CARLOS R. OLARTE, mayor de edad y vecino de Bogotd, D.C., identificado tal como aparece
al pie de mi firma, en mi condicion de apoderado del solicitante, respetuosamente me permito
solicitar que se examine si la invencién relne los requisitos de patentabilidad previstos en la
misma. dando cumplimiento a lo establecido en el articulo 44 de la Decision 486 de la comisién
de la Comunidad Andina de Naciones. Adjunto recibo por el monto de $202.000 pesos para
cubrir la tasa correspondiente, segin la Resolucién 36155 del afio 2006.

Atentamente,

CARLOS R. OLARTE
C.C. 79.782.747 de Bogota
T.P. 74.295

Anexo: Recibo por $202.000 pesos

LABLPREAT (U sy

World Trude Cenler - Torre A, Calle 100 No. 8A — 37, Piso 10, Bogotd D.C., Colombia
Tel + 57 1 601-7700. Fax + 57 1 601-7799. officef@olanersisbeck.com. www.olarieraisbeck.com



SUPERINTENDENGIA DE INDUSTRIA Y COMERCIO

0. 05-059487 - -00003-0000
Facha: 2007-05-15 09:53:03 _ Dep. 2020 NUECREAGIONES

"11 PATENTEIYII Eva: 378 FASENACIONALII
iy g;a PETICION Follos: 2
SUPERINTENDENCIA DE INDUSTRIA Y COMERCID
RIT : B00174089-2

RECIBD OFICIAL DE CAJA = 07 - 33,783

dﬁ : HAYQ 8 DE 2007
i1k CONSIGNACTION 3iitt
DEPOSTTANTE TIPO PAROD BANCO CUENTA No. PAGD FECHA PGSO Vr. PAED

OLARTE RAISBECK CONSIGNACION  BAMCO POPRAR  050-00110-8 92331050  08/0572007 8,395,000.00

My C O NCEPRT D thih

‘. RENTISTICD CONCEPTD TOTAL CONCEPTO

1 50005-01-01 SOLICITUDES

114 PTC CAP-IT EXAMEN DE PATENTIBILID 202,000.00
TOTAL » $ 202,000.00
S0N:  DOSCIENTOS DOS MIL PESDS

RESPUNSABLE :
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RECIBD DE CAJA APLICADD AL EXPEDIENTE No.




Industria y Comercio

SUPERINTENDENCIA

Delegatura de Propiedad Industrial
Division de Nuevas Creaciones
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LICITUD

PATENTE DE INVENCION

21. EXPEDIENTE No.
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Industria x- ‘Comercio
SUPERINTENDENCIA

r
PETITORIO

TSTRIMETRIR ¥ CNeRe2d
Redicacion 1 5052825 pgoeense
Fecha H02": 265860 178,47

Trsite : W13 9CT-MENT
bependencias 228 BIVISIOS e s oo "ESATE,

Falisss %% cacidn

FORMULARIO UNICO DE SOLICITUD DE PATENTE

PCT
ENTRADA EN FASE NACIONAL 2D -O0F 09

—
[l

Patente de Invencidn

SOLICITUD DE :

|:| Patente de Modelo de Utilidad

.F’

Capltulo I. [ x ] Capltulol.
@ Nombre: GLAXO GROUP LIMITED
SOLICITANTE IDENTIFICACION
{71) Direccidn: Glaxo Wellcome House, Berkeley Avenue; Greenford,
Middlcscx UB6 ONN, Gran Bretafta cc. [_]| Nm ]
Nacionalidad o Domidllio: BRITANICA
Lugar de Consttucin:  Middicsex, Gran Bretafa cee. [] om []
Teléfono: Fax: Cual
E-Mall Ndmero
_@ Nombre: ALVARO CORREA ORDONEZ IDENTIFICACION
REPRESENTANTE | Direccidn  Avenida 82 No.10-62 Piso 60. ce. [x] wnrv[]
O APODERADO C.E. D Otro D
Teléfono: 634 1500 Fax: 3762211 Cual
. 79.143.366 de
E-Mall:  patents.bogota@bakernct.com NOmero  Ussauén TP 20281
—@ Nombre: BAMFORD, Mark James; DEAN, David Kenncth
-'b‘INVEHTOR (ES) |Direccién: GlaxoSmithKline, New Frontiers Science Park South, Third Avenue, Herlow Essex CM19 SAW
. P (72) Gran Bretaila; GlaxoSmithKline, New Fronticrs Science Park South, Third Avenue, Harlow Essex CM19
5AW, Gran Bretafia
Nacionalidad o Domicllio:  BRITANICO; BRITANICO

z :s PCT (83)

Soliciud Intemecional No. PCT/EP2003/014556

Fecha Diciembre 18, 2003

Publicacidn Intamacional No. WO 2004056369 Al

Fecha Julio 8, 2004

Thulo (54)

DERIVADOS DE BENZODIAZEPINA PARA EL TRATAMIENTO DE DESORDENES NEUROLOGICOS

(@ cusincacion intemacional (31)

AGIK 31/55 // Acif 2s/00

(® erioridad

(33) Pals de Origen (32) Fecha {31) NOmaro de Sollcitud
GB Dicicmbre 20, 2002 0229820.6
Si| X NO GB Junio 2, 2003 0312607.5

Fecha ABRIL 11 DE 2005

Comprobante de pago No.  03-24,680
A

UL




é Q) ANEXOS )
m Comprobante de pago de la tasa de presentacién de la sollcitud

D Documento que acrediin la existancia y represeniacion legal cuando el solicitants sea persona juridica

D Poderas, sl fuere el caso

[ pocumento de cesisn del inventor el solicitants o a su causants

[ peciaraciones

[[x] copla de ia solicitud Intemacional. (Resumen, descripcitn, relvindicacionss, dibujos)

[(X] Treduccion de la solicitud Intemacional ! castellanc. (Resumen, descripcidn, retvindicaciones, dibujos)

[(X] copla cel examen preiiminar Intemacional efectuado por la Autoridad Intemacional de Examen proiminer (IPEA)
] Treduccién del examen preliminar intemacional efectuado por la IPEA

] De ser 6 caso, copia del contrato de acceso

D De ser ¢l caso, documento que acredits la licencla o autorizacidn de uso de conocimientos tradicionales de las comunidadas
Indigenas
De ser el caso, certificado de depdsiio del material biolégico

[ ] Atefinal 12x 12

L De ser el caso, Informacidn sobre oiras solicitudes de patents o thulos obtenidos en el exdranjero por el mismo tiular o su
"' causants, relacionadas parcial o totaimente con la invencidn de esta sollcitud
De ser el caso, modificaciones efeciuadas a Ia solicitud Intemnacional.

D Otroa:

(1) FIGURA CARATERISTICA

4 N

\- /

(3D Solicho la concesién de la patent,




fee 3

. HPERDAWSTRIA ¥ COERLTO
Raicacion 1 05053005 ER900000
Fecha ()3 POES-86-12 {7

Trapite : 611 PET-PA I79 FRSE RACT 411 PRESENTAC
Dependenciar 2008 DIVISION Bt WUEVAS IREACTOMES
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NIT 3 B00176089-2
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DEPOSITANTE TiPi) PRED SANCD CUENTA No. PABD FECHA F&D Vr. W
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2004/056369 A1 |} 000 A A O] 1 A O

{12) INTERNATIONRAL AFPLICATION PUBLISHED UNDFR THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Orgunization

International Burcau

{43) International Publicution Daiv {10) Internationa) Publication Number
8 July 2004 (08.07.2004) PCT WO 2004/056369 Al
(51) Intermational Paient Clasalllcation™ ASIK 31/55, Buscx CMI9 5AW (GB). WITHERINGTON, Jason

CUID 2V16, 401/12, 403117, AGLP 25/00. CO7D 401/14,
41314, 417/14, 405714, A1T12, 40912, 41V12, 471004,
491104, 40314

(21) Interostions! Applicstion Number:
PCT/EP20030 14556

{12} international Filing Duie:
I8 December 2003 {18.12.2003)

{25) Flling Langmage: Bnglizh

(26) Publiealion Language: English
(30) Priocily Duin:
02298205
03126075

20 December 2002 (20.122002)
2 June 2003 (12.06.2003)

Gb
GB

(71) Applicamt {for all Jesignated Siatas eweps US): GLAXO
GROUP LIMITED [GBXIB); Glaxo Wellcome §ouse,
Berkeley Avenue, Oreenford, Middicsex UB6 ONN (GB).

(72) Inventors; and

(75) loventorw/Apphcants (for US only): BAMFORD, Mark,
Junm |GB/GB]; GlaxoSmithKline, New Frontiers Sci-
ence Park South, Third Avenue, Harlow, Exsex CM 19 5AW
(GB). DEAN, Devld, Keaneth [GRAGR]; GlaxoSmithK-
line, New Frontiscs Science Park South, Thind Avorae,
Harlow, lizeex CM 9 SAW (GB). SEHMI, Sanjecl, Singh
|GHAGB]; GlaxoSmithKline, New Fruntiers Sclence Park
South, Third Avenue, Harlow, Daaex CM L9 SAW (OB).
WILSON, Devid, Matthew [GBAIB];, GlaxoSmithKline,
New Fronticrs Science Park South, Third Avenue, Harlow,

|GRAGB]: GlaxoSmithKline, New Fromiers Sclence Park
South, Third Avenue, Harluw, Esnex CM19 SAW (GB).

(74) Agent: GIBSON, Mark: GlaxoSmithKline, Corporute In-
icliecussl Property, CN925.1, 980 Greal Went Road, Hreni-
ford. Middiusex TWR 9GS (GH).

(1) Designuted Stutes (ruional): AE, AG, AL, AM, AT, AU,
AZ. BA. BB, BG. BR, BY, BZ, CA. CIL, CN, (X3, CR, CU,
CZ.DE, DK, DM, DZ, IEC, ELL B3, ES. /, GB, GD. G&,
GH. GM, HR, HU, 1D, L. IN, IS, JP. KE, K@, KI* KR,
KZ LC, LK, LR, LS, IT, LU, LV, MA, MD, MG. MK,
MN, MW, MX, MZ, NI. NO, NZ, OM, PG, P1L, PL. PT,
RO. RU. SC, SD. SE. §a, SK, SL, SY, TJ, TM, TN, TR,
TT. TZ, UA. UQ, US, UZ, VC, VN, Y1], ZA, 7ZM, 7W,

() Desigaated States (regionaly: ARIPO patent (BW. GH.
GM, KE, LS, MW, MZ, SD. SL. 8Z, TZ, UQ, ZM., ZW).
Eurasian patemt (AM, AZ, BY, KG. KZ. MD, RU, TJ, TM),
Eurpean paom (AT, BE. BG. CH, CY, CZ, DE, DK, UL,
HS, FI, FR, OB, GR, HU, iE. IT. LU, MC, NL. PT, RO, SE,
S1, SK, TR), OAPI paxm (BF. B, CK. CG, C, CM. GA.
GN. GQ, GW, ML, MR, NE, SN, TD, TG1.

Published:

= with inernational search report

= before the expirarion of the time limit for amending the
claims and to be republished in ihe evens of receipt of
amendmeniy

For two-letier codes and other ablreviations, refer to the "Guld-
ance Notes on Codes and Abbreviations™ appaaring at the begin-
ning of eack regular lssue of the PCT Gazane.

(54) Tite: BEN/X) ° DIAZEPINE DERIVATIVES FOR THE TREATMENT OF NEUROLOCHCAL DISORDERS

o (57) Abstruct: The present invention relaies to berzazepine derivatives of formuls ( T ) whercin: R! represenis -Cs.y cycloalkyl
optionully submtituted by C,.; nlkyl: having pharmacologicul activity, processey fur their preparaiiun, 10 compositions conlaining
them and 1o thelr e in the treatment of neurological and psychintric disorders.
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BENZO'DIAZEPINE DERIVATIVES FOR THE TREATMENT OF NEUROLOGICAL DISORDERE

The present invention relates to novel benzazepine derivatives having pharmacological
activity, processes for their preparation, to compositions containing them and to their use in
the treatment of neurological and peychiatric disorders.

JP 2001226289 and WO 00/23437 (Takeda Chem Ind Lid) describe a series of
benzazepine derivatives which are claimed to be useful in the treatment of obesity. DE
2207430, US 4,210,749 and FR 2171879 (Pennwalt Corp) and GB 1268243 (Wallace and
Tiernan inc) all describe a serles of benzazepine derivatives which are claimed as being
antagonists for narcotics (such as morphine or codsine) and aiso antl-histamines and
antichalinergic agents. WO 02/14513 (Tekeda Chem Ind Ltd) describe a series of
benzazepine derivatives with GPR12 activity which are claimed to be useful in the
treatment of attention deficit disarder, narcolepsy or ardety. WO 02/02530 (Takeda Chem
Ind Ltd) describe a series of benzazepine derivatives as GPR14 antagonists which are
claimed to be useful in the treatment of hypertension, atheroeclerosis and cardiac
infarction. WO 01/03680 (Isis Innovation Lid) describe a series of benzazepine derivatives
which are claimed as effective agents in the preparation of cells for transplantation in
addltion to the inhibition of diseases such as diabetes. WO 00/21851 (SmithKline Beecham
pic) discloses a series of tetrahydrobenzazepine derivatives as modulators of dopamine D3
recepiors which are claimed to be useful as antipsychotic agents. WO 01/87834 (Takeds
Chem Ind Ltd) describe a series of benzazepine derivativas as MCH antagonists which are
claimed to be useful in the treatment of obesity. WO 02/15834 (Takeda Chem Ind Ltd)
describe a series of benzazepine derivatives as urotensin Il receptor antagonists which are
claimad to be useful in the treaiment of neurodegenecative disorders.

The histamine H3 recaptor is pradominanily expressad in the mammailian centraj nervous
system (CNS), with minimal expression in peripheral issues except on some sympathetic
nerves {Leurs et al., (1898), Trends Pharmacol. Sci. 19, 177-183). Activation of H3
receplors by selective agonists or histamine results in the inhibition of neuroiransmitter
release from a variety of different nerve populations, including histaminergic and cholinergic
neurons (Schiicker ef af,, (1984), Fundam. Clin. Pharmacol. 8, 128-137). Additionally, in
vitro and k vivo studles have shown that H3 antagonists can faciltate neurotransmitter
release in brain areas such as the cerebral cortex and hippocampus, relevant to cognition
(Onodera et al., (1998), In: The Histamine H3 recaptor, ad Leurs and Timmerman, pp255-
267, Elsovier Sclence B.V.). Moreover, a number of reports in the literature have
demonsirated the cognitive enhancing properties of H3 antagonists (e.g. thioperamide,
clobenpropit, ciproxdfan and GY-2331) in rodent models inciuding the five choice task,
object recognition, elevated plus maze, acquisition of novel task and passive avoidance
(Giovanni et al., (1660), Behav. Brain Res. 104, 147-155). These data suggest that novel
H3 antegonists and/or inverse agonists such as tha current serles couid be useful for the
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treatment of cognitive impairments in neurclogical dissases such as Alzheimer's disease
and related neurodegenerative disorders.

The present invention provides, in a first aspect, a compound of foormuia ()) or &
pharmaceutically acceptable salt thereof:

R:/O
—R'
®);
whernein;

R' represents -C, ; cycioalkyl optionally substituted by C,., aikyl;

R? represents hydrogen, -C,.s allyl, -X-Cs s cycioalityl, -X-aryl, -X-heterocyciyl, -X-
heteroaryl, -X-Css cycoalkyl-Y-Cy, Cycloalkyl, -X-Cas cycloalkyl-Y-aryl, -X-C, s cycloalkyl-
Y-heteroaryl, -X-Cy cycloalkyl-Y-heterocyclyl, -X-aryl-Y-Cs 4 cycioalkyl, -X-aryl-Y-aryl, -X-
aryl-Y-heteroaryl, -X-aryl-Y-heterocyclyl, -X-heteroaryl-Y-C,, cycloalkyl, -X-hatsroaryl-Y-
aryl, -X-heteroaryl-Y-hetercaryl, -X-heteroaryl-Y-heterocydyl, -X-heterocyclyl-Y-Cs,
cycloalkyl, -X-heterocyclyl-Y-aryl, -X-hetarocyclyl-Y-hetercaryl, -X-hetsrocycly-Y-
heteracyciyi;

X represents a bond or C, 4 alkyl;

Y represents a bond, C..4 alkyl, CO, COCa, alkenyl, O or 8O;

R?® reprasents halogen, C,, alkyl, C, alkoxy, cyano, amino or trifluoromethyl;

nis0, 1or2;

wherein sald alkyl, cycloalkyl, aryl, heteroaryl and heterocycly! groups of R* may be
optionally substituted by one or mone substituents (eg. 1, 2 or 3) which may be the same or
different, and which are selacted from the group consisting of halogen, hydraxy, cyano,
nitro, =0, trifluoromethyl, triflucromethoxy, fluoromethoxy, difiuoromethoxy, Cy5 alkyl,
pentafiuoroethyl, C,4 alkoxy, aryiC,4 alkoxy, Cy. alkyithio, C,.4 alkoxyC, alkyl, Cy-
cycloalkyiC, 4 alkoxy, C,.4 alkanoyl, C,4 alkoxycarbonyl, C,.¢ alkylsulfonyl, Cy alkylsulfinyl,
C4 alkyisulfonylaxy, C,4 alkylsutfonylC, 4 alkyl, sulfonyl, arylsulfonyl, arylsulfonyloey,
arylsuifonyiC,.; alkyl, aryloxy, Cy4 alkylsulfonamido, C,.¢ alkylamino, C,, alkylamido, -R*, -
CO.R*, -COR*, C,.4 akyisulfonamidoC,.¢ alkyl, C,. alkylamidoC, ¢ alkyl, arylsulfonamido,
arylicarboxamido, arylsulfonamidoC, .4 alkyl, arylcarboxamidoC..q alkyl, aroyl, aroylC.4 alkyl,
aryiC.., alkanoyl, or a group -NR'R®, —C 4 alky-NR'R®, =C44 cycioalky-NR'R', -CONRR®,
-NR*COR", -NR*SO.R", -OCONR'R’, -NR*CO,R®, -NR*CONR’R"* or -SO,NR°R"® (wherein
R*, R® and R® independently represent hydrogen, C1.¢ alkyl, -Csq Cycioalkyl, -Cy.s alkyl-Cya
cycloalkyl, aryl, heterocyclyt or heteroary! or -NR*R* may represent a nitrogen containing
helerocyciyt group, wherein said R*, R® and R® groups may be optionally substitited by one
or more substituents (ag. 1, 2 or 3) which may be the same or different, and which are
selected from the group consisting of halogen, hydroxy, C.4 alkyl, C..4 alkoxy, cyano,
amino, =0 or triflucromethyl);



10

15

20

25

30

35

1

WO 2MHA%6369 PCT/EPI003/014536

or solvates thereof,

In one particular aspect of the present Invention, there is provided a compound of formula
(1) as defined above wherein:

R? represents -C, 4 alkyl, -X-Cas cycloakyl, -X-aryl, -X-heterocydlyl, -X-heteroaryl, -X-C;,
cycloalkyl-Y-Cs 5 cycloalkyl, -X-Cy Cycloalkyl-Y-aryl, -X-Cs cycloalkyl-Y-heteroaryl, -X-Cs.s
cycioalkyl-Y-heterocyclyl, -X-arykY-Ca ¢ Cycioalky), -X-aryl-Y-aryl, -X-aryl-Y-hateroaryl, -X-
ary+-Y-heterocyciyl, -X-heteroaryl-Y-C; 4 cycloalkyl, -X-heteroaryl-Y-aryl, -X-heteroaryl-Y-
heteroaryl, -X-heteroaryl-Y-heterocyclyl, -X-heterocyclyl-Y-Cs, cycloalkyl, -X-heterocyclyl-
Y-aryl, -X-heterocyclyl-Y-helsroaryl, -X-heterocydlyl-Y-heterocyclyl; and

Y represents a bond, C,.s akyl, CO, O or SO,; and

R*, R® and R® independently represent hydrogen, C,.s alkyl, -Cy4 cycioalkyl, aryl,
heterocyclyl or heteroaryl or -NR°R® may represent a nitrogen containing heterocyclyl
group.

A specific sat of compounds of formula (1) which may be mentioned are those wherein R?
represents —-X-heterocyclyl, -X-heterocyclyl-Y-Cs4 cycloalkyl, -X-heterocyclyl-Y-aryl, -X-
heterocyclyl-Y-heteroaryl or -X-heterocyciyl-Y-heterocyclyl and sald heterocyclyl groups are
attached 1o X via a carbon atom,

Alkyl groups, whether alone or as part of another group, may be straight chain or branched
and the groups alkoxy and alkanoyl shall be interprated similarfy. Akyl moieties are more
preferably C,.; alkyl, eg. methyi or ethyl. The term ‘halogen’ Is used herein to describe,
uniess otherwise stated, a group selected from fluorine, chiorine, bromine or lodine.

Referances 10 'aryl' include references to monacyclic carbocyclic aromatic rings (eg.
phenyl) and bicyclic carbocyclic aromatic rings (e.g. naphthyl) or carbocyclic bsnzofused
rings (eg. Caa cycloalkyl fused 1o a phenyl ring, such as dihydroindenyl or
tetrahydronaphthalenyl).

The term “heterocyclyl” is intendad to mean a 4-7 membered monocyclic saturated or
partially unsaturated aliphatic ring or a 4-7 membered saturated or partially unsaturated
aliphatic ring fusad to a benzene ring containing 1 to 3 heteroatoms selectad from oxygen,
nitrogen or sulphur. Suitable examples of such monocydic rings Include pyrrolidiny,
plperidinyl, piperazinyl, marpholinyl, thiomorpholinyl, tetrahydrofuranyl, tetrahydropyranyl,
diazepanyl, azepanyl, imidazolidinyl, isothiazolidinyl, oxazolidinyl, pyrrolidinone and
tetrahydro-oxazepinyl. Sultable exampies of benzofused heterocydiic rings include indofinyl,
iscindolinyl, benzodloxolyl, dihydroisoindole, dihydrobenzofuranyl, dihydrobenzethlopyranyl
and dihydrolsoquinolinyl.

The term “nitragen containing heterocyclyl® is Intended to represant any haterocyciyl group
as defined above which contains a nitrogen atom,

-3.



10

15

20

25

30

35

WO 2004/056369 PCT/EP2003/014356

The lerm "hetercary!” is Intended to mean a 5-7 membered monocyclic aromaltic or a fused
8-11 membersd bicydic aromatic ring containing 1 to 3 heteroatoms selected from oxygen,
nitrogen and sulphur, Suitable examples of such monocycic aromatic rings include thienyl,
furyl, pyrrolyl, triazolyl, imidazolyl, oxazolyl, thiazolyl, oxadlazolyl, isothiazolyl, isoxazolyl,
thiadiazolyl, pyrazolyl, pyrimidyl, pyridazinyi, pyrazinyl, pyridyl and tetrahydropyranyi.
Sultable examples of such fused aromatic rings include benzofused aromatic rings such as
quinolinyl, isogquinolinyl, quinaxolinyl, quinoxalinyl, cinnolinyl, naphthyridinyl, indolyl,
indazolyl, furopyridinyl, pyrrolopyridinyl, benzofuranyl, benzothienyl, benzimidazolyl,
benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothlazolyl, banzoxadiazolyi,
benzothladiazolyl and the like.

Preferably, R' represents unsubstituted -C, ; cycloalkyl (eg. cyclobutyl, cyclopentyl or
cyclohexyl). Aiso preferably, R' represants -C, ; cycioalkyl (eg. cyclopentyl) substituted by a
C1.s alkyl (eg. methyl) group.

Most praferably, R' represents unsubstiluted cyclobutyl or cyclopentyl, especially
unsubstituted cyciobutyl.

Prefarably, R? reprasents

hydrogen;

-C..¢ alkyl (eg. methyl or propyl) optionally substituted by a ~<CO,R"* or -CONR’R®
group;

-X-C,5 cycioalkyl-Y-heterocyciyl (eg. —X-cyclohexyl-Y-morpholinyl);

-X-aryl (eg. =X-phenyl) optionally subetitutad by one or two halogen (eg. fiuorine,
lodine or chiorine), Cy. alkyl (eg. methyl), C,.4 alkoxy (eg. methoxy), -CO.R*, -CONR™R’, -
NR’COR®, -S0;NRR? or cyano groups;

-X-aryl-Y-haterocyciyl (eg. —X-phenyl-Y-pipsrazinyl, -X-phenyl-Y-pyrrolidinyl or -X-
phenyl-Y-morpholinyl) optionally substituted by one or two =0, halogen {eg. fluorine) or R*
groups;

-X-heteroary! (eg. —X-pyridinyl, -X-pyrazinyl, -X-pyrimidinyl, -X-pyridazinyl, ~X-
quinolinyl, -X-pyrrolopyridinyl, -X-furopyridinyl, -X-naphthyridinyl, -X-thiazolyl or —-X-thienyl)
optionally substituted by one or two halogen (eg. bromine or lodine), C.4 alkyl (eg. mathyl),
C1. alkoxy (eg. methoxy or ethoxy), cyano, nitro, -OR*, -COR’, -CO.R*, -NR'R/, -
NRECOR®, -CONR®R® or =0 groups;

=X-heteroaryl-Y-aryl (eg. —X-pyrazinyl-Y-phenyl) optionally substituted by a C,
alkylsufonyl (eg. ~SO,Me) or ~NR*COR" group;

-X-heteroaryl-Y-heteroaryl (eg. —X-pyridinyl-Y-pyrazalyl, -X-pyridinyl-Y-oxadiazolyl, -
X-pyridinyl-Y-oxazolyl or —X-pyridinyl-Y-pyrezinyl) optionally substituted by a C,., alkyl (eg.
methyt) group;

-X-heteroaryl-Y-heterocyclyl (eg. —X-pyridinyl-Y-morpholinyl, —X-pyridinyl-Y-
pyrralidinyl, —X-pyridinyl-Y-piperidinyl, ~X-pyridinyl-Y-thiomorpholinyl, -X-pyridinyl-Y-

-4-
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tetrahydropyranyt, -X-pyridinyi-Y-imidazolidinyl, -X-pyridinyl-Y-tetrahydro-oxazepinyl, -X-
pyridinyl-Y-azetidinyl, -X-pyridinyl-Y-oxazolidinyl, -X-pyridinyl-Y-isothlazofidiny, -X-
pyrazinyl-Y-marpholinyl, -X-pyrazinyl-Y-piperidinyl, ~X-pyrazinyl-Y-pyrrolidinyl, -X-pyrazinyl-
Y-thiomorpholinyl, -X-pyrazinyl-Y-oxazolidinyl, -X-pyrazinyl-Y-azefidinyl, —X-pyrazinyi-Y-
tetrahydropyranyl or ~X-pyridazinyl-Y-morpholinyl) optionally substituted by one or two =0,
Cr alkyl (ag. mathyl), -OR* or halogen (eg. chiorine or bromine) groups;

-X-heterocyclyl (eg. —X-piperidinyl or =X-pymolidinyl) optionally substituted by a C..e
alkylsulfonyl (eg. —SO;Me), C., alkoxycarbonyl {eg. ~CO-CH2CH,OMe), -CO:R*, -COR* or
~COR®R® group;

-X-heterocyclyl-Y-aryl (eg. —X-piperidinyl-Y-phenyl or —X-pyrrolidinyl-Y-phenyl)
optionally substituted by a halogen (eg. fluorine), cyano, C..4 slkylsulfonyl (eg -SOMe), R*
or ~CONR®R* group;

-X-heterocyclyl-Y-heterocyclyl (eg. ~X-piperidinyl-Y-tetrahydropyranyl,
~X-pyrrolidinyl-Y-tetrahydropyranyi, -X-piperidinyl-Y-dihydrobenzofuranyl, -X-pymolidinyl-Y-
morpholinyl, -X-piperidinyl-Y-morpholinyl, -X-piperidinyl-Y-thiomorpholinyl, -X-piperidinyl-Y-
dihydroisoindale, -X-piperidinyl-Y-piparazinyl, -X-piperidinyl-Y-pymrolidinyl, -X-piperidinyt-Y-
piperidinyl or ~-X-plperidinyl-Y-dihydrobenzothiopyranyl) optionally substituted by one or two
=0 or R’ groups;

-X-heterocyclyl-Y-Cy, cycioalkyl (eg. —X-piperidinyl-Y-cyciohexyl, -X-piperidinyl-Y-
cyciopropyl, -X-piperidinyl-Y-cyclobutyl or ~X-piperidinyl-Y-cyciopentyl); or

-X-heterocyclyl-Y-heteroaryl (eg. —-X-piperidinyl-Y-isoquinolinyt, -X-piperidinyl-Y-
quinolinyl, -X-piperidinyl-Y-isoxazoiyl, -X-piperidiny}-Y-benzothlazolyl, -X-piperidinyl-Y-
thiophenyl, -X-piperidinyl-Y-furanyl, —X-piperidinyl-Y-pyrazinyl, —X-piperidinyl-Y-pyridyl)
optionafly substituted by one or two C.., alkyl {eg. methyl), =0, cyano or -CONR®R® groups.

Preferably, X represents a bond or -CHz-, most preferably X represants a bond.

Preferably, Y represents a bond, CO, SO, or -CO-CH=CH- most preferably Y represents a
bond or CO, aspecially a bond.

Preferably, R* represents hydrogen, C,, alkyl (eg. methyl, athyl or t-butyl), -C. 4 alkyl-Cs.e
cycloalkyl (eg. -CHxcydiopropyl), ary! (eg. phenyl optionally substituted by a halogen atom
(eg. fluorine), heterocyclyl (eg. morpholinyl) or heteroaryl (eg. pyridinyl or pyrazinyf)
optionally substituted by a halogen (eg. fiuorine) or C. alkoxy (eg. methoxy) group.

Preferably, R® and R® indepandently represent hydrogen, C,.; alkyl (eg. methyi, ethyl,
isopropyl or propyl), -Ca cycloalkyl (eg. cyclobutyl or cyclapentyl), ~Cy4 alkyl-Csa cycloaliyl
(eg. —CHrcyciopropyl), heterocyclyl (eg. pymolldinyl, piparidinyl, morpholinyt or
tetrahydrapyranyl) or aryl (eg. phenyl) optionally substtutad by a halogen (eg. fluorine),
cyano or Cy4 alkoxy (sg. methoxy) group or -NR*R" represents a nitrogen containing
heterocydlyl group (eg. azetidinyl, morpholinyl, pyrrolidiny! or piperidinyl) optionatly
substituted by one or two =0 groups.

g
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Moare preferably, R® and R® independently represent hydrogen, C. alkyl (eg. methyl or
ethyl), -Cs4 Cycloalkyl {eg. cyclobutyl or cyclopentyl) or -C, 4 alkyl-Cas Cycloalkyl (eg. ~CHZ-
cyciopropyl).

Particularly preferably, R? rapresants

hydrogen;

-C1.s alkyt (eg. methy| or propyl) optionally substituted by a -CO:R’* (eg. —CO;Et or —
CO4H) or -CONR®R® (eg. ~CON(Me)a, -CON(HXMa), -CON(H)(cyclopentyl), -
CON({H)(phenyl), -CO-pyrrolidinyl, ~CO-piperidinyl or —CO-morpholinyl) proup,

-X-Cy4 cycloalkyl-Y-heterocyclyl (eg. -cyclohexyl-CO-morpholinyl);

~X-aryl (ag. —phenyl or -CHx-phenyl) optionally substituted by one or two halogen
(eg. fluorine, iodine or chiorine), C1.¢ alkyl (eg. methyl), C,.¢ alkaxy (eg. methoxy), -CO.R*
(eg. ~CO;H or -CO;Me), -CONR®R® (ag. ~CON{H){Me), —~CON(E?), {optionally substituted
by a methaxy group), -CON(Me){Pr) substituted by a cyano group) or ~CON(HX-CHz
cyclopropyl), -NRECOR® (eg. -NHCOMe), -SO;NR*R® (eg. —SO.N(Et).) or cyano groups;

-X-aryl-Y-hetsrocydlyt (8g. —phenyl-pyrrolidinyl, -phenyl-CO-pymoliding, ~phenyl-CO-
morpholinyl, -phenyl-SOz-morpholinyl, -CHx-phenyl-CO-pyrrolidinyl, -CHz-phenyl-CO-
morpholinyl or -CHy-phenyl-CO-piperazinyl) optionally substituted by one or two =0,
halogen (eg. fluorine) or R* (eg. phenyl (optionally substituted by a fluorine alomn) or pyridyl)
groups;

-X-heteroaryl {eg. —pyridinyl, -CH-pyridinyl, -pyrazinyl, -pyrimidinyl, -pyridazinyl, —
quinalinyl, -CHzquinolinyl, -pyrrolopyridinyl, -furopyridinyl, -naphthyridinyl, -thiazolyl or —
thienyl) optionally substituted by one or two halogen {eg. bromine or iodine), C.q alkyl (eg.
methyl), C..s alkoxy (eg. methoxy or ethoxy), cyano, nitro, -OR* (eg. hydroxy), -COR’ (eg.
CO;H or CO.Me), -COR* (eg. COMe), -NR°R"® (eg. =NH; or ~-N(H)(Me)), -NR*COR® (eg.
NHCOMe, NHCO-i-Pr, -NHCO-pyrrolidinyt, -NHCO-piperidinyl, -NHCO-morpholinyl or -
NHCO-tetrahydropyranyl), -CONR™R® (eg. ~CONHa, ~CON(Ma)z, -CON{Me)(Et), -
CON(H)XMa), -CON(H)(-Pr). -CON(ETt); (optionally substituted by a methoxy group), -
CON(H)E) (optionally substituted by a methoxy group), -CON{R)-CH;cyclopropyl), -
CON(H)(cyclobutyl), -CON(H)(cyclopentyt), ~CON(H)cyclopropyl) or -
CON(H){tetrahydropyranyl)) or =O groups;

-X-hetercaryl-Y-aryl (eg. -pyrazinyl-phenyl) optionally substituted by a C,.s
alkylsuifonyl (eg. ~SO.Me) or -NR’COR® (ag. -NHCOMe) group;

-X-heteroaryl-Y-heteroaryl {eg. ~pyridinyl-pyrazoiyl, -pyridinyl-oxadiazolyi, -pyridinyl-
oxazolyl or —pyridinyl-pyrazinyl) optionally substituted by a C,, alkyl {(eg. methyi) group:

-X-heteroaryl-Y-heterocyclyl {eg. —pyridinyl-CO-morpholinyl, —pyridiny-CO-
pyrrotidinyl, -pyridinyl-CO-piperidinyl, —pyridiny-CO-thiomorphalinyl, -pyridinyl-
imidazolidinyl, -pyridinyl-CO-tetrahydro-oxazepinyl, -pyridinyl-CO-azetidinyl, -pyridinyt-
oxazolidinyl, -pyridinyl-isothiazolidinyl, -pyrazinyl-morpholinyl, -pyrazinyl-CO-morpholinyl, -
pyrazinyl-CO-piperidinyl, —pyrazinyl-CO-pyrrolidiny!, -pyrazinyt-thiomorpholiny!, -pyrazinyl-
oxazclidinyl, -pymzinyl-CO-azetidinyl, -pyrazinyl-piperidinyl, -pyrazinyl-pyrrolidiny, -
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pyridinyl-pyrrolidinyl, -pyridinyl-piperidinyl, —-pyridiny-SO--morpholinyl or -pyridaziny-CO-
morphalinyl) optionally substituted by one or two =0, C.s alkyl (eg. methyl), -OR" (eg.
hydroxy) or halogen (eg. chiorine or bromine) groups;

-X-heterocyciyl (eg. —piperidinyl, -CHz-piperidinyl, -pyrolidinyl or -CHx-pyrrolidinyl)
optionally substituted by a Cy. alkylsulfonyt (eg. —SO2Me), C:.s alkoxycarbonyl (eg. ~CO-
CH,CH;OMe), -CO;R"* (eg. -COy-Bu) -COR" (eg. ~COCH,cyclopropyl) or ~COR'R® (eg. -
CON(i-Pr)z, -CON(EL);, -CON(I-Pr){Et) (substituted by a methoxy group), =CON(H)(I-Pr) or
~CON(H)(4-fluorophenyl) group;

-X-heterocyclyl-Y-aryl (eg. -piperidinyl-CO-phenyl, -pyrrolidiny}-CO-phenyl, -
piperidinyl-CO-CH=CH-phenyl, -piperidinyl-SOphenyl, pyrrolidiny-SOphenyl, -CHr
plperidinyl-CO-phenyl, -CH-pyrrolidiny-CO-phenyl, -CHz-piperidinyl-SOphenyl or ~CH,-
pyrrolidinyl-SO-phenyl) optionally substituted by a halogsn (eg. fluorine), cyano, Cis
alkylsulfonyl (eg -SO;Me), R* (eg. phenyl or morpholinyl) or ~CONR®R® (eg. -CO-
pyrrolidinyl substituted by an =O group) group;

-X-heterocyclyl-Y-heterocyclyl (eg. —piperidinyl-CO-tetrahydropyranyl, -CHyr
piperidinyl-CO-tetrahydropyranyl, —pymolidinyl-CO-tetrahydropyranyl, ~-CHx-pyrrolidinyl-CO-
tetrahydropyranyl, -piperidinyl-CO-dihydrobenzofuranyl, -pymolidinyl-CO-morpholinyl, -CHx-
pymrolidinyl-CO-morpholinyi, -piperidinyl-CO-morpholinyl, -CHz-piperidinyl-CO-morpholinyl, -
piperidinyl-CO-thiomorpholinyl, -piperidinyi-CO-dihydrolsalndole, -plperidinyl-CO-
plperazinyl, -piperidinyl-CO-pymolkiinyl, -piperidinyl-CO-piperidiny! or —piperidinyl-CO-
dihydrobenzothiopyranyl) optionally substituted by one or two =O or R* (ag. pyrazinyl)
groups;

-X-heterocyclyl-Y-Cy, cycioalkyt (eg. ~piperidiny-CO-cyclohexyl, -piperidinyl-CO-
cyclopropyl, -piperidinyl-CO-cyclobutyl or —piperidinyl-CO-cyclopentyt), or

-X-heterocyclyl-Y-hetsroaryl (eg. ~piperidinyl-CO-isoquinolinyl, -plperidiny-CO-
quinclinyl, -piperidinyl-CO-lsoxazoiyl, -piperidinyl-SOisoxaxzolyl, -piperdiny-CO-
benzothiazolyl, -plperidiny-CO-thiophenyl, -piperidiny-CO-furanyl, ~piperidiny-CO-
pyrazinyl, -piperidinyt-pyrazinyl, —piperidinyl-CO-pyridinyl or —piperidinyl-pyridinyl) optionalty
substituted by one or two C, alkyl (eg. methyl), =0, cyano or -CONR'R® (eg. -
CON(H)(Me), ~CON(H)(-CHcyclopropyl), -CO-azetidinyl or ~<CO-morphalinyf) groups.

Mora preferably, R? represents
-X-aryl (eg. phenyl) optionally substituted by a CONR®R® group;
-X-aryl-Y-heterocyclyl (ag. -X-phenyl-Y-morphoiiny! or =X-phenyl-Y-pyrrolidinyl);
-X-heteroary! (eg. pyrazinyl or pyridinyl) optionally substituted by a CONR®R® group;
-X-heteroaryl-Y-heterocyclyl (eg. =X-pyridinyl-Y-morpholinyl, =X-pyridinyl-Y-
pyrolidinyl, —X-pyridinyl-Y-piperidinyl, —X-pyridinyl-Y-thiomorpholinyl, -X-pyrazinyl-
Y-morpholinyl, -X-pyrazinyl-Y-piperidinyl or -X-pyrazinyl-Y-pyrrolidinyl) optionally
substituted by one or two =0 groups; or
-X-heterocyclyl-Y-heterocyclyl (eg. —~X-piperidinyl-Y-tetrahydropyranyt, -X-
piperidinyl-Y-morpholinyl or —X-pymrolidinyl-Y-morphofinyl).

-7-
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Yet more preferably, R? represents

—X-aryl {eg. ~phenyl or -CHr-phenyl} optionally substituted by one or two halogen
(eg. fluorine, lodine or chiorine), Cy.s alkyl (eg. methyl), Cye alkoxy (eg. methoxy), -COR*
(eg. ~COH or -CO;Ma), -CONR®R® (eg. ~-CON(H)(Me), ~CON(EL); (optionally substituted
by a methoxy group), -CON(Me)(Et) substituted by a cyano group) or -CON(H)(-CHy-
cyclopropyl), -NR'COR® (eg. -NHCOMe), -SO,NRR’ (eg. ~SON(E),) or cyano groups;

-X-aryt-Y-heterocyclyl (eg. —phenyl-pymrolidiny!, -phenyl-CO-pymrofidingi, -pheny-CO-
morphalinyl, -phenyl-SO-morpholinyl, -CHy-phenyl-CO-pyrroliding, -CHx-phenyl-CO-
morpholinyl or -CHz-phenyl-CO-piparazinyl) optionally substituted by one or two =0,
halogen (eg. fluorine) or R* (eg. phenyl (optionally substituted by a fiucrine atom) or pyridyl)
groups;

-X-hetaroaryl (eg. —pyridinyl, -CHy-pyridinyl, -pyrazinyl, -pyrimidinyl, -pyridazinyl, -
quinolinyl, ~CHrquinolinyl, -pyrrolopyridinyl, -furopyridinyl, -naphthyridinyl, -thiazoly! or —
thieny!) optionalty substituted by one or two halogen (eg. bromine or lodine), C..4 aikyl (8g.
methyl), C.. alkaxy (eg. mathaxy or ethoxy), cyane, nitro, -OR* (eg. hydroxy), -COR* (eg.
COzH or CO.Me), -COR’ (eg. COMe), -NR’R® (eg. —NH; or ~N(H)(Me)), -NR°’COR® (eg.
NHCOMe, NHCO-i-Pr, -NHCO-pyrrolidinyl, -NHCO-piperidinyl, -NHCO-morpholinyl or —
NHCO-tetrahydropyranyt), -CONRR® (eg. ~CONH,, -CON(Me),, -CON(Me)(Et), -
CON(H)}Me), -CON(HX-Pr), -CON(EL), {optionally substituted by a methoxy group), -
CON(H)XEY) (opticnally substituted by a methoxy group), -CON(HX-CH.cyclopropyl), -
CON(H)(cyclobutyl), -CON(H)(cyclopentyl), ~CON(H)(cyclopropyl) or —
CON(H)tetrahydropyranyl)) or =0 groups;

-X-heteroaryl-Y-heterocyclyl (eg. —pyridinyl-CO-morpholinyl, —pyridinyl-CO-
pyrrolidinyl, -pyridinyl-CO-piperidiny!, —pyridinyl-CO-thiomorphelinyl, -pyridiny-
imidazolidinyl, -pyridinyi-CO-tetrahydro-oxazepinyl, -pyridinyl-CO-azetidinyl, -pyridinyl-
oxazolidinyl, -pyridinyl-isothlazolidinyl, -pyrazinyl-morpholinyl, -pyrazinyl-CO-morphotinyl, -
pyraziny-CO-piperidinyl, —pyrazinyl-CO-pymolidinyl, -pyrazinyl-thiomarpholinyl, -pyrezinyl-
oxazolidinyl, -pyrazinyl-CO-azstidinyl, -pyrazinyl-plperidinyl, -pyrazinyl-pyrrolidiny), -
pyridinyl-pyrrolidinyl, -pyridinyl-piperidinyl, —pyridinyl-SOx-morpholinyl or -pyridazinyl-CO-
morpholinyl) oplionally substituted by one or two =0, Cy alkyt (eg. methyl), -OR* (eg.
hydroxy) or halogen (eg. chicrine or broming) groups; or

-X-heterocyclyl-Y-heterocyclyl (eg. —piperidinyl-CO-tetrahydropyranyl, -CHz-
piperidinyl-CO-tetrahydropyranyl, —pymrolidinyl-CO-tetrahydropyranyl, -CHzpyrrolidinyl-CO-
tetrahydropyranyl, -piperidinyl-CO-dihydrobenzofuranyl, -pyrrolidiny-CO-morpholinyl, -CHz-
pyrrolidiny:-CO-morphalinyl, -piperidinyl-CO-morpholinyl, -CHz-plperidinyl-CO-morpholinyl, -
piperidinyl-CO-thiomorpholinyl, -piperidinyi-CO-dihydrolscindole, -piperidinyl-CO-
piperazinyl, -piperidinyl-CO-pymolidinyl, -piperidinyl-CO-piperidinyl or —piperidinyl-CO-
dihydrobenzothiopyranyt) optionally substituted by one or two =0 or R* (eg. pyrazinyl)
groups.

Most prefarably, R? represents
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-X-ary! {(eg. ~phenyl) optionally substituted by ane or two halagen (eg. fiucrine), C1.
alkoxy (eg. mathoxy), -CONRR® (eg. ~CON(H)(Me)), -NR*COR® (eg. -NHCOMe) or cyano
groups,

-X-aryl-Y-heterocyclyl {(eg. —phenyl-pymrolidinyl) optionally substituted by one or two
=0 or halogen (eg. fluorine) groups;

unsubstituted -X-heterocyclyl-Y-heterocyclyl (eg. —piperidinyl-CO-morpholinyl);

-X-hetercaryl (eg. —2-pyridinyl or ~2-pyrazinyl) optionally substituted by a -CONR®R®
(eg. CON(H)(Me)) group; or

~X-heteroaryl-Y-heterocyclyl (eg. —2-pyridinyl-N-pyrrolidinyl) wherein said
heterocyclyl group Is optionally substituted by an =O group (eg. —2-pyridinyl-N-
pyrrolidinone).

Espacially preferably, R? represents -X-heteroaryl (eg. ~2-pyridinyl) substituted by a -
CONR®R" group (eg. 4-methylaminocarbonyipyridin-2-yl).

Preferably, n represents 0 or 1, more preferably 0.
When n represents 1, R® is preferably a halogen (eg. iodine) atom or a cyano group.

Preferred compounds according to the invention Include examples E1-E288 as shown
below, or a phamnaceuticatly accaptable saft thereof.

More preferred compounds according fo the invention include:
§-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzan[djazepin-7-yloxy)-pyrazine-2-carboxylic  acid
methyl amide; and
1-{6-{(3-Cyciobutyt-2,3.4,5-tetrahydro-1+-3-benzazapin-7-yl Joxy]-3-pyridinyi)-2-
pyrrolidnone

or a pharmaceutically acceptable salt thereof.

An especially preferred compound according io the invantion is 6-(3-cyclobutyl-2,3,4,5-
tatrahydro-1H-benzo[d]azepin-7-yioxy}-N-methyl-nicotinamids
or a phamaceutically acceptable salt thereof,

Compounds of formula (I) may form acid addition salts with acids, such as conventional
pharmaceutically acceptable acids, for axample maleic, hydrochioric, hydrobromic,
phosphoric, acetic, fumaric, salicylic, sulphate, ditric, lactic, mandellc, tartaric and
methanesuiphonic. Salts, solvates and hydrates of compounds of formula (1) therefore
form an aspect of the invention.

Certain compounds of formula () are capable of existing In sterecisomeric forms. It will be
understood that the Invention encompasses all geometric and optical lsomers of these
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compounds and the mixtures thereof including racemales. Tautomers also form an aspect
of the invention.

The present invention aiso provides a process for the preparation of a compaund of formula
(1) or a pharmaceutically acceptable salt thereof, which process comprises:

(@) reaciing a compound of formula (Il)

)
wherein R', R? and n are as defined above, with a compound of formuta R”-L', wherein R*
Is as defined above for R? or a group convertible thereio and L' represents a suitable
leaving group such as a halogen atom (eg. bromine or iodine) or an optionally activated

hydroxyl group;

(b) reacting 8 compound of formula (1l

/om
N—H
R

()
wherein R?, R? and n are as defined above, with a compound of formula R'-L?, wherein R"
is as defined above for R or a group convertible thereto and L2 represents a sultable
leaving group such as a halogen atom (eg. bromine, jodine or tosylate); or -

(c) reacting a compound of formula (lI) as defined above, with a ketona of formula
R"=0, wherein R" I as defined above for R’ or a group convertible thereto; or

(d) deprotecting a compound of formula (1) which is protected; and
(e) interconversion to other compounds of formula (I).

When the leaving group L' Is attached to an sp® hybridised carbon, for axample, R%-L' is an
alkyl halide, process (a) typically comprises the use of a suitabls base, such as polassium
carbonate in an appropriate solvent such as 2-butanona optionally in the prasence of a
catalyst such as potaasium lodide at an appropriate temperature such as refiux.

When the leaving group L' is attached to an ap® hybridiaed carbon, for example, R¥-L' is an
aryl halide, process (a) typically comprises the uss of a copper(l) salt, such as copper (1)
lodide. In the presence of a baze such as sodium hydride, in an appropriate solvant such as
pyridine, at an appropriats fer. erature such as reflux.

-10-
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When the leaving group L' is attached to an activated sp? hybridised carbon for example,
R?-L' is a heteroaryl halide such as a 2-chloropyridine or 2-chioropyrazine, procass (a)
typically comprises the use of a sultable base, such as sodium hydride in an appropriate
solvent such as dimethylformamide or dimethyl sulfoxide, at an appropriate temperature.
Alternatively, potassium tert-butoxide in tert-butanol at an appropriate temperature may
also be smployed.

When the jeaving group L Is altached to an activated sp? hybridised carbon, for axample
R?-L' Is an aryl halide auch as 3,4-difluoro-benzonitrile, process {a) typically comprises the

-use of a suitable base, potassium carbonate, in a sultable solvent, such as dimethyl

sulfoxide, at a suitable temperature.

When L' is a hydroxyl group attached to an sp® hybridised carbon, for example, R*-L' s an
alcohol, process (a) typically comprises the use of a phosphine such es triphenyiphosphine
In @ suitable solvent such as tetrahydrofuran, followed by addition of an azodicarboxylate
such as diethylazodicarboxylate at a suitable teamperature such as room temperature,

Process (b) typicaily comprises the use of a suitable base, such as potagsium carbonate in
an appropriate solvent such as 2-butanona optionally in the pregsance of a catalyst such as

potassium lodide at an appropriata lemperature such as reflux.

Process (¢) typically comprigses the use of reductive conditions (such as treatment with a
borohydride eg. sodium triacetoxyborohydride), optionaily in the presance of an acid, such
as acetic acid, in an appropriate salvent such as dichloromethane at a sultable temperature
such as room lamperature.

In process (d), examples of protecting groups and the means for their removal can be
found in T. W. Greene ‘Protective Groups In Organic Synthesis’ (J. Wiley and Sons, 1681),
Suitable amine protecting groups Include sulphonyl (e.g. tosyl), acyl (e.g. acetyl, 2'.2',2-
trichloroethoxycarbonyl, benzyloxycarbony! or t-butoxycarbonyl) and arylalkyl (e.g. benzyt),
which may be removed by hydrolysis (e.g. using an acid such as hydrochloric acid in
dioxan or trifluorcacetic acid In dichloromethane) or reductively (e.g. hydrogenolysis of a
benzyl group or reductive removal of a 2',2', 2trichioroathoxycarbonyl group using Zinc in
acetic acid) as appropriate. Other suitable amine protecting groups include trifiucroacetyl (-
COCF,) which may be removed by base catalysed hydrolysis or a solid phase resin bound
benzyl group, such as a Merrifield resin bound 2,6-dimethoxybenzy! group (Eliman linker),
which may be removed by acid catalysaed hydrolysis, for example with trifluoroacetic acid.

Pracess (8) may be performed using conventional interconversion procedures such as
epimerisation, oxidation, reduction, akylation, nudieophilc or slectrophllic aromatic
substitution, ester hydrotysls, amide bond formation or transition metal mediated coupling

-11-
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reactions. Examples of transition matal mediated coupling reactions ussful as
interconversion procedures Include the following: Palladium catalysed coupling reactions
between organic electrophiles, such as aryl halides, and organomataliic reagenis, for
example boronic acids (Suzuki cross-coupling reactions); Palladium catalysed amination
and amidation reactions between organic electrophiles, such as aryl halides, and
nucleophiles, such as amines and amides; Copper catalysed amidation reactions between
orpanic electrophiles (such as aryl halides) and nucleophilas such as amides; and Copper
mediated coupling reactions between phenols and boronic acids.

Compounds of formula (1) and (lit) may be prepared in accordance with the following
schame .

o
(RY); (R

(v) V)
RZ-Lv | Step (ii)) R'=0 | Step (1)
o} o
R R
"% vn 0
Step (iv)

N-—H
(R);

(1)

wherein R', R?, R?, R?, n and L' are as defined above and P' reprasents a suitable
protacting group such as Boc.

Step (i) typically comprises a deprotection reaction, for axample, when P’ represents Boc
the deprotaction reaction comprises reaction of a compound of formula (IV) with an ackl, for
example hydrochlaric acid In dioxan or trfluoroacetic acid in dichloromethane.

-12 -
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Step (ii) may be performed under reducing conditions in an analogous manner to that
described for process (¢).

Step (ill) may be performed in an analogous manner to that described for process (a).

Step (Iv) typically comprises a deprotection reaction to provide a compound of formula (1i1)
and can be performed as described in step (i).

Compounds of formula (Vi) wherein R? represents -X-aryl, -X-hetsroaryl, -X-aryl-Y-Cyq
cycioalkyl, -X-aryl-Y-aryl, -X-aryl-Y-heteroaryl, -X-aryl-Y-heterocyclyl, -X-heteroaryl-Y-Cs,
cycioalkyl, -X-hetaroaryl-Y-aryl, -X-hetercaryl-Y-heteroary! or -X-heteroaryl-Y-heterocyciyl
and X represents a bond may also be prepared in accordance with the following scheme

B
(R'), RI-OH (R’,n
vir

ix)

wherein R?, R¥, R® and n are as defined above and P' represents a sultable protecting
group such as Boc.

Step (i) may be parformed under palladium catalysad cross-coupling conditions, for
axampis using big{diphenylphosphino)ferrocenadichloropalladium {Il) complex and 1,1'-
bia(diphenylphosphino)ferrocene as the catalyst system, in combination with a sultable
basa, such as potassium acelate, in a guitable solvent, for example dioxane, at a suftable
temperature, for exampie reflux.

Step (il) may be performad under oxidising conditions, for example using sodium pericdate

in the presence of ammonlum acetata, in a suitable solvent aystem, such as acetone and
water, at a sultable temperature, for @xample room tamperature.

-13 -
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Step (i) may be performed in the presance of a copper sall, for example copper acetate, in
combination with & suitable base, such as triethylamine, together with molecular siaves, in
a suitable solvant, for example dichioromethane, at a suitable temperature, for sxample
room temparature.

Compounds of formula (IV) may be prepared in an analogous manner to those describad in
Description 3 of WO 02/40471.

Compounds of formula (VI1l) may be prepared as outiined In Bioorg.Med.Chem.Lett.; 10; 22;
2000; 2553-2556.

Compounds of formula (1) and their pharmaceutically acceptable salts have affinity for and
are antagonists and/or inverse agonists of the histamine H3 receptor and are believed to be
of potential use in the treatment of neurological diseases including Alzheimer's disease,
dementia, age-related memory dysfunction, mild cognitive Impairment, cognitive deficit,
apilepsy, neuropathic pain, inflammatory pain, migraine, Parkinson's disease, muttiple
sclerosia, stroke and sleep disorders including narcolepsy; psychiatric disorders including
schizophrenia (particularly cognitive deficit of schizophrenia), attention deficit hypereaciivity
disorder, depression and addiction; and other diseases including obesity, asthma, allergic
rhinltis, nasal congestion, chronic obstructive puimonary disease and gastro-ntestinal
disorders.

Thus the Invention also provides a compound of formula (1) or a pharmaceuticafty
accepiable salt thereof, for use as & therapeutic substance in the treatment or prophylaxis
of the above disorders, in particular cognitive impaiments in diseases such as Alzheimer's
disease and related neurodegenerative disorders.

The invention further provides a method of treatment or prophylaxis of the above disorders,
in mammals including humana, which comprises administering to the sufferer a
therapeutically effective amount of a compound of formula (1) or a pharmaceutically
acceptable sah thereof.

In ancther aspect, the invention provides the use of a compound of formula (1) or e
phermaceutically acceptable salt thareof in the manufacture of a medicament for use In the
treatment of the above disorders.

When used in therapy, the compounds of formula (I) are usually formulated in a standard
pharmaceutical composition. Such compositions can be prepared using standard
procetdures.

Thus, the present invention further provides 8 pharmaceutical composition for use
in the ireatment of the above disorders which comprises the compound of formula

-14 -
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() or a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable carrier.

The present invention further provides a pharmaceutical composlition which
comprises the compound of formula (I) or a phammaceutically acceptable salt
thereof and a pharmacaut_ically acceptable carrier.

Compounds of formula (J) may be used in combination with other therapeutic agents, for
example histamine H1 antegonists or medicamants claimed to be useful as either dissase
modifying or symptomatic treatments of Alzheimer's disease. Sultable examples of such
other tharapeutic agents may be agents known to modify cholinergic transmission such as
5-HT, antegonists, M1 muscarinic agonists, M2 muacarinic antagonists or
acstyicholinesterase inhibitors. When the compounds are used in combination with other
therapeutic agents, the compounds may be administered aither sequentially or
simultaneously by any convenient route.

The invention thus provides, in a further aspect, a combination comprising a compound of
formula (1) or a pharmaceutically acceptable derivative thereof together with a further
therapeutic agent or agents.

The combingtions referred to above may conveniently be presented for use In the foom of a
pharmaceutical formulation and thus pharmaceutical formulations comprising a
combination as defined above togsther with a pharmaceutically acceptable carmler or
exciplent comprise a further aspect of the invention. The individual components of such
combinations may be administered either sequentially or simultanecusly in separate or
combined pharmaceutical formulations,

When a compound of formula (1) or a pharmaceutically acceptable derivative thereof is
used in combination with a second therapeutic agent active against the same diseass state
the dose of each compound may differ from that when the compound Is used alone.
Appropriate doses will ba readlly appraciated by those skiled in the art.

A pharmaceutical composition of the invention, which may be prepared by admixture,
sultably at ambient temperature and atmaspheric pressure, Is usually adapted for oral,
parentsral or rectal administration and, as such, may be in the form of tablets, capsules,
oral liquid preparations, powders, granules, lozenges, reconstitutable powders, injectable or
infusible solutions or suspensions or suppositories. Orally administrable compositions are
generally praferred.

Tablets and capsules for oral administration may be in unit dosa form, and may contaln
conventional excipients, such as binding agents, fillers, tabletting lubricants, disintegrants
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and acceptable wetting agents. The tablets may be coated accomding to methods well
known in normal pharmaceutical practice.

Oral liquki preparations may be in the forrn of, for example, aqueous or oily suspension,
solutions, emulsions, syrups or elixirs, or may be in the form of a dry product for
reconstitution with waler or other suitable vehicle before use. Such liquid preparations may
contain conventional additives such as suspending agents, emuisifying agents,
non-aquecus vehicles (which may include edible oils), preservatives, and, if desired,
conventional flavourings or colorants.

For parenteral administration, fluid unit dosage forms are prepared utilising a compound of
the invention or phamacetutically acceptable salt thereof and a starile vehicle. The
compound, depending on the vehicle and concantration used, can be elther suspended or
dissolved in the vehicle. in preparing solutions, the compound can be dissoived for
Injection and filter sterilised before filling into a suitable vial or ampoule and sealing.
Advantageously, adjuvants such es a local anaesthetic, preservatives and buffering agents
are dissolvad in the vehicle. To enhance the stabllity, the composition can be frozen after
filing into the vial and the water removed under vacuum. Parenteral suspensions are
prepared in substantially the same manner, except that the compound is suspanded in the
vehicle instaad of being dissolved, and sterilisation cannot be accomplished by filtration.
The compound can be sterllised by exposurs to ethylane cxide before suspensionin e
sterile vehicle. Advanlageously, a surfactant or wetting agent is included in the
composition to facilitate unform distribution of the compaund.

The composition may contain from 0.1% to 8% by weight, preferably from 10 to 80% by
weight, of the active material, depending on the method of administration. The dose of the
compound used in the treatment of the aforementioned disorders will vary in the usual way
with the seriousness of the disorders, the weight of the sufferer, and other aimilar factors.
However, as a general guide suitable unit doses may ba 0.05 to 1000 mg, more suitably
1.0 to 200 mg, and such unit dosss may be administered more than once a day, for
example two or three a day. Such therapy may extend for a number of weeks or months.

The following Descriptions and Examples liustrate the preparation of compounds of the
invention.

Description 1 .
7-Benzylaxy-1,2.4,6-tetrahydro-benze| dlazepine-3-carboxylic acld fert-butyl ester

(>1)

7-Hydroxy-1.2,4,5-tefrahydro-benzo{ djazepine-3-carboxylic acid tert-butyl ester (PCT int.

Appl. (2002), WO 02/40471) (700mg, 3mmol), potassium carbonate (1.24g, 8mmol) and

catalylic potassium lodide were suspendad in 2-butanone (20mi). Benzy! bromide (538uL.,

4.5mmol) was added and the mixture heated at reflux for 24 hours. The solids were fitered
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and then washed with acetone. The filirate was concentrated in vacuo and the crude oil
purified by column chromatography, eluting with a mixture of ethyl acetate and hexane (1:4)
to afford the title compound (D1) (1.08g, 100%), *H NMR (CDCl) 7.44 (5H, m), 7.03 (1H,
d,J B.1Hz), 8.77 (1H, 58), 6.74 (1H, dd, J 8.1 & 2.4 Hz), 3.40 (4H, m), 2.84 (4H, m), 1.48
(oH, 8).

Description 2

7-Benzyloxy-1,2,4,5-tetrahydro-benzo[d]azepine (D2)
7-Benzyloxy-1,2,4,5-tetrahydro-benzoldjazepine-3-carboxylic acid teri-butyl ester (D1)
(1.08g, 3mmol) was dissolved In dichioromethane (15ml) and treated with trifiuoroacetic
acid (15mi), The solution was stired at room temperature for 2 hours, concentrated in
vacuo and then twice co-evaporating with dichioromethane. The residue was dissoived in
methanol and applied 1o 2 SCX ion exchange column (Varian bond-elute, 10g) and washed
with mathanol and then a mixtura of .880 ammonia/ methanol. The combinad basic
fractions were reducad in vacuo and the residue purified by column chromatography,
eluting with a mixture of 0.880 ammonla:ethanol: dichloromethana (1:9:90) to afford the title
compound (D2) (702mg, 83%), MS (ES+) m/e 254 [M+H]*.

Description 3
7-{4-Methoxycarbonyl-benzyloxy)-1,2.4,5-tetrahydro-benzo{d]azepine-3-carboxylic

J“lmg

T-Hydroxy-1,2.4 5-tetrahydro-benzo{d]azepine-3-carboxylic acid feri-butyl ester (WO
02/40471) (5.27 g, 20.0 mmal), potassium carbonata (8.30 g, 60.0 mmol) and catalytic
potassium iodide were suspended in butanone (100 ml). Methyl 4-(bromomethyl) benzoate
(5.5 g, 24.0 mmol) dissolved In butenone (50 mi) was added dropwise after which the
reaction mixture was stirmed at refiux for 24 hows. The reaction mixiure was cooled, the
solids were filtered and then washed with acetone. The filtrate was concentrated /n vacuo
and the crude mixture was purified by column chromatography eluting with a mbdure of
ethyl acetate:hexane (1:4) to afford the ttle compound (D3). MS (ES+) m/a 344 [(M+H) -
CO,'Bul*.

Description 4
4-{2,3,4,5-Tetrahydro-1 H-benzo[djazepin-7-yloxymethyl)-benzolc acld methyl ester

(D4)
\LO“CO-
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T-{4-Methoxycarbonyl-benzyloxy)-1,2,4,5-tetrahydro-benzo{djazepine-3-carboxylic acld
tert-butyl ester (D3) (8.35 g) was dissolved In dichlioromethane (30 ml) and treated with
triffuoroacetic acid (30 mi). The solution was stimed at room temperature for 2 hours,
concentrated in vacuo and then twice co-avaporated with dichioromethane. The residue
was dissolved in dichioromeathane and washed with 10% aqueous sodium hydroxide, water
and brine. The organic layer was dried over magnesium sulfate, fitered and concentrated
in vacuo to afford the title compound (D4).

Description 3
1-{6-Chloro-pyridin-3-y)-1-morpholin-4-yl-methanone (D3}

Morpholine (0.2 mi, 2.2 mmol) was added to stirred solution of B-chioronicotinoyl chioride
(250 mg, 1.4 mmol) In dichloromethane (10 ml). Afier 2 hours the reaction was allowed to
cool and the crude mixture was applied to a SCX lon exchange cartridge (Varian bond-
elute, 10 g) and washed with methanol. The methanclic fractions were concentrated in
vacuo to afford the tile compound (D5).

Descriptions 8-31

Descriptions 8-31 (D6-D31) were prepared and used without furthar characterisation using
the method described for Description S (D5) from the appropriaie aryl hallde and amine
Indicated In the table:

Description Aryl Halide Amine
1-(6-Chioro-pyridin-3-yi)-1- 6-Chioronicotinoyl Pyrrolidine
| pyrrolidin-1-yl-methanone (D6) | chioride
6-Chloro-nicotinamide (D7) 6-Chioronicotinoyl Ammonia
chioride
8-Chiloro-N, N-dimettyl- 8-Chioronicotinoyl Dimethylamine
nicotinamide (D8) chioride
6-Chioro-N-athyl-N-methyl- 6-Chiloronicotinoyl N-Ethyimethyl-amine
nicotinamide (D8) chioride
8-Chloro-N-methyl-nicotinamide | 8-Chioronicotinoyl Mathylamine
T‘Eﬂ chiorkle
8-Chloro-N-cyclopentyl- 6-Chioronicotinoyl Cyclopentylamine
nicatinamide (D11} chioride
1-(8-Chloro-pyridin-3-yi)-1- 8-Chioronicotinoyl Piperidine
piperidin-1-yi-methanone (012) | chioride
1-{2-Chloro-pyridin-4-yi)-1- 2-Chioro-isonicotinoyl Plperidine
| piperidin-1-yi-methanone (D13) | chioride
1-(2-Chloro-pyridin-4-yi)-1- 2-Chioro-lsonicotinoyl Pymrolidine
pyrrolidin-1-yi-methanone (D14) | chlaride
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1-(2-Chloro-pyridin-4-yi)-1- 2-Chloro-isonicotinoyl Morpholine
| morpholin-4-yl-methanone (D15) | chioride
1-{6-Chloro-pyridin-2-yi}-1- 8-Chioro-pyridine-2- Piperidine
| piperidin-1-yi-methanone (D16) | carbonyl chloride
1-{8-Chloro-pyridin-2-yi}-1<{1,1- | 6-Chioro-pyridine-2- Thiomorpholine 1,1-dioxide
dioxothiomorpholin-4-yl)- carbonyl chioride
methanone {D17)
1-(6-Chloro-pyridin-2-yi)-1- 8-Chioro-pyridine-2- Pyrrolidine
pyrolidin-1-yi-methanone {018} | carbonyl chioride
1-{8-Chloro-pyridin-2-yl)-1- 6-Chioro-pyridine-2- Morpholine
marpholin-4-yi-mathanone (D18} | carbonyl chioride
1-{2-Chloro-pyridin-3-yl)-1- 2-Chloro-nicotinoyl Morpholine
morpholin-4-yi-methanons (D20) | chicride :
1<{2-Chloro-pyridin-3-yi}-1- 2-Chioro-nicotinoyl Piperidine
_piperidin-1-yi-methanone (D21} | chicride
1<{4-lodo-phenyl)-1-morpholin-4- | 4-lodc-benzoyl chioride | Morpholine
y-methanone (D22)
4-lodo-N-cyclopropyimethyl- 4-lodo-benzoyl chioride | Cyclopropyimethyl-amine
| benzamide (D23)
1-(4-lodo-phenyl}-1-pyrrolidin-1- | 4-lodo-benzoyi chioride | Pyrrolidine
hanone (D24)
4-lodo-N-cyclobutyl-benzamide | 4-lodo-benzoyl chioride | Cyclobutylamine
| (D25)
4-lodo-N,N-diethyl-benzamide | 4-lodo-benzoyl chioride | Diethylamine
D26)_
4-lodo-N-{2-cyano-athyl)}-N- 4-lodo-benzoyl chioride | 3-Methylamino-proplonitrile
| methyt-benzamide (D27)
1-(3-lodo-phenyt)-1-morphalin-4- | 3-lodo-benzoyi chioride | Morpholine
| ykmethanane (D26)
3-lodo-N-cyclopropyimethyl- 3-lodo-benzoyl chloride | Cyclopropyimethyl-amine
benzamide (D20)
4-{4-lodo-banzanesulfonyl)- 4-lodo-benzenesulfonyl | Morpholine
morphaline {D30) chioride
4-lodo-N,N-diethyl- 4-lodo-benzenesulfonyl | Diethylamine
benzenesutfonamide (D31) chioride
Deascription 32
S-Bromo-2-{1-piperidinyl)pyrimidine (D32)

Piperidine (5.1 mi, $1.8 mmol} was added to a stimed solution of 5-bromo~2-chioropyrimidine
{5 g. 25.8 mmoi) and triethylamine (8.0 mi, 84.5 mmol) In toluene (30 ml). Afer sliring at
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room femperature for 24 hours the reaction mixture wes diluted with ethyl acetate and washed
with 2N hydrochkric acid, brine and dried (magnesium sulfats). The organic (ayer was
fitered, concentrated in vecuo and the resuitng resikdue was purified by column
chromatography eluting with ethyl acetate to afford the title compound (D32).

Descriptions 33-35

Descriptions 33-35 (D33-D35) were prepared using an analogous method to that described
for Description 32 (D32) substituting piperidine for the appropriate amine indicated in the
table;

Description Amine
5-Bromo-2-{1-pymolidinyl}pyrimidine (D33) Pyrrolidine
4-(5-Bromo-2-pyrimidinyl)thiomorpholine 1,1- Thiomorpholine 1,1-dlaxide
dioxide (D34)
5-Bromo-N-methyl-2-pyrimidinamine (D35) Methylamine

Descriptions 38-37

Descriptions 38-37 (D38-D37) were prepared using an analogous method to that described
for Description § (D5), substiluting morpholine for the appropriate amina [ndicated In the
table:

Descripti Amine
6-Chioro-N-{cyciopropyimethyl)-3-pyridinecarboxamide Cyclopropyimethylamine

| (036)
5-(1-Azetidinyicarbonyl)-2-chlorapyridine (D37) Azstidine

Description 38
S5-Bromo-2-pyrimidinecarbonitrile (D38)

Sodium cyanide (2.30 g, 46.6 mmol) was dissolved In dimethyiforrmamide (60 ml) and
freated with S-bromo-2-chicropyrimidine (6.0 g, 31.1 mmol). The resulting mixiure was
stimed at room temperaturs for 18 hours, diuted with water and extracted with
dichioromethane. The dichioromsthane extracts wene combined, washed with water, dried
{magnasium sulphats), filtered and concentrated in vacuo. The crude product was purified
by column chromatography eluting with a mixiure of ethyl acstate: hexana (1:4) to afford
the title compound {D38).

Description 38
1,1-Dimethylethyl 7-{{S-{{methylamino)carbonyl]-2-pyridinyl}oxy)-1,2,4,5-tetrahydro-
3H-3-benzazepline-3-carboxylate (D39)
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7T-Hydroxy-1,2,4,5-tetrahydro-benzo[d]azepine-3-carboxylic acid terf-butyl aster (PCT Int.
Appl. (2002), WO 02/40471) (.7 g, 33 mmol) was dissolvad in terf-butanol and treated with
potassium-fer-butoxide (4 g, 38 mmol). After stirring for 30 minutes at room temperature,
8-chioro-N-methyi-nicatinamide (D10) {5.1 g, 30 mmol) was added and the reaction mixture
was slirmed at reflux for 20 hours. The reaction mixture was cooled to roorn temperature
and concentrated in vacuo. Ica/waler was added to the crude residue resulting in a
pracipitate which was collected by filtration. The solid precipitate was dissoived in ethyl
acetate, washed with brine and dried (magnesium sulfate). The organic layer was filtered,
concentraled in vacuo and the resulting residue was pusifisd by column chromatography
eluting with a mixture of ethyl acelate:hexane (1:1) {o afford the titte compound (D38).
NMR(CDCly) 8.52 (1H, d, J = 2.4), 8.12 (1H, dd, J = 8.8), 7.16 (1H, m), 8.85 - 6.81 (3H, m),
6.02 (1H, br), 3.57 (4H, br), 3.02 (3H, d, J = 2.4), 2.89 (4H, br), 1.40 (BH, s).

Description 40
N-Methyl-8-(2,3 4,5-tetrahydro-1 H-3-benzarepin-T-yloxy)-3-pyridinecarboxamide (D40)

1,1-Dimethylethyl  7-{{5-[(methylaminc)carbonyl]-2-pyridinyfloxy)-1,2,4,5-tetrahydro-3H-3-
benzazepine-3-carboxylate (D30) (3.98 g, 10 mmol) was dissolved in dioxane (40 mi) and
treated with a solution of 4M hydrogen chiloride In dioxane (35 ml). The reaction mbdure
was aliowed to stir at room temperature for 6 hours and then concentrated in vacuo to
afford the titte compound (D40); MS (ES+) m/e 288 [M+H]*.

Description 41
1,1-Dimethylethyl 7-hydroxy-8-ado-1,2,4,5-tetrahydro-3/-3-benzazepine-3-

carboxyiate (D41)

A solution of 7-hydraxy-1,2.4,5-letrahydro-3H-benzo[djazepine-3-carboxylic acld tert-butyl
ester (PCT Int. Appl. (2002), WO 02/40471) (5.2 g, 20 mmol} In 33% methylamine in
ethanol (30mI) was stirred at 0°C. A solution of sodium lodkie (4.6 g, 30 mmol) and lodine
(5.2 g, 20 mmol) in water (30 ml) was added below the surface of the reaction mixture.
After stirring at 0°C for 1 hour the mixture was concentrated in vacuo. The residue was
diluted with ethyl acetate and water. The organic layer was separated, washed with water
and brine. The organic layer was dried over magnesium sulfate, filtered and concentrated
in vacuo to afford the title compound (D41); (7.0 g, 80%). "H NMR (de-DMSO) 10.0 (1H, br
s), 7.41 (1H, s), 6.65 (1H, 8), 3.40 (4H, m), 2.70 (4H, m), 1.40 (9H, s).

Description 42

1,1-Dimethylethyl 7-lodo-8-{(5-{{methylamino)carbonyi]-2-pyridinyljoxy)-1,2,4,5-
tetrahydra-3H-3-benzazepine-3-carboxylate (D42)
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Sodium hydride (60% disp. in mineral oll, 240 mg, 6 mmol) was added 0 a stirmed solution
of 1,1-dimethylethyl 7-hydroxy-8-iodo-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate
(D41) {1.94 g, 5 mmol} In dimethyl sulfoxdde (10 mi). After 10 minutes, 8-chioro-N-methyl-
nicotinamide (D10) (850 mg, 5 mmoal) was axided and the reaction mixture was heated to
100 °C for 20 hours. Afier cooling to room temperature the reaction mixture was diluted
with water and dichloromethane. The organic layer was separatad, washed with water and
brine, dried over magnesium sulfats, filtered and concentrated in vacuo. The residue was
purified by column chromatography (1:1 ethy! acetata:hexanes) to afford the titte product
(D42).

Description 43
N-Methyi-8-{8-lod0o-2,3.4,5-tetrahydro-14-3-benzazepin-7-yloxy)-3-

pyridinecarboxamide (D43) ,“]/(}«“I:O_

Description 43 (D43) was prepared from 1,1-dimethylethyl 7-lodo-8-({5-
[(methylamino)carbonyl}-2-pyridinyljoxy)-1,2 4,5-tetrahydro-3H-3-benzazepine-3-
carboxylate (D42) using an analogous method to that described for Description 2 (D2); MS
(ES+) m/e 424 [M+H]*.

Description 44
1,1-Dimethylethyl 7-lodo-8-{(phenyimethyl)oxy]-1,2,4,5-tetrahydro-34-3-benzazepine-

3-carboxylate (D44)

Sodium hydride (60% disp. in mineral oll, 578 mg, 14.4 mmol) was added to a stimed
solution of 1,1-dimethylethyl 7-hydroxy-8-lodo-1,2,4,5-tetrahydro-34-3-benzazepine-3-
carboxylate (D41) (4.67 g, 12 mmol) in dimethyiformamide (30 mi). After 15 minutes,
benzyl bromids (204 g, 1.4 mi, 12 mmo!) was added and the mixture stired for 2 hours.
The mixture was diluted with water and ethyl acetate, the organic layer was separated,
washed with water and brine, dried over magnesium sulfate, fitered and concentrated in
vacuo. The residue was purified by column chromatography eluting with a mixture of ethyl
acetate:hexanes (1:10) to afford the title product (D44).

Description 45
T4odo-8-f(phenyimethyl)oxy]-2,3 4,5-tetrahydro-1H-3-benzazepine (D45)
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Description D45 (D45) was prapared from 1,1-dimethylethyl 7-lodo-8-[{phenyimethytjoxy]-
1,2,4,5-tetrehydro-3H-3-benzazepine-3-carbaxylate (D44) using the analogous method to
that described for Description 2 (D2); MS (ES+) nve 380 [M+H]*.

Description 48
14{3-Chloro-2-pyrazinyl)-2-pyrrolidinone (D48)

G

Step 1: 3-Chloropyrazine 1-oxide

A mixture of chloropyrazine (9.8 g, 83.3 mmol) and hydrogen peroxide solution (30%, 16
ml) in glacial acetic acid (26 mi) was healed at 70 *C for 18 hours. The mixiure was allowed
to cool to room temperature, poured into water (250 mi) and extracted with
dichloromethane (3 x 100 ml). The dichioromethane extracts were combined, washed with
saturated sodium bicarbonate solution (2 x 70 mi), water (3 x 100 ml) and brine (100 mi).
The organic portion was dried under sodium sulfate and evaporated in vacuo to give a
white solld which was recrystallised from absalute ethanol to give the titlte compound (0.45
g)- '"H NMR (CDCl,) 8.27-8.28 (1H, d), 8.15 (1H, s), 8.03-8.02 (1H, dd).

Step 2: 2,3-Dichloropyrazine

3-Chloropyrazine 1-oxide (D48, Step 1) (2.2 g, 16.9 mmol) was added slowly to
phosphorus oxychloride (10 mi} at 60 °C. When the addition was complete the mixture was
heated at reflux for 60 minutes. The mixture was aliowed to cool and poured into ice and
solid sodium acetate (5 g)- This was stimad until the ice had melted and then extracted with
dichloromethans. The dichioromethane extracts were combined, washed with saturated
sodlum bicarbonate solution, watsr and brine. The arganic portion was dried under sodium
sulfate and evaporated in vecuo. The resulting residue was purified by column
chromatography eluting with a mixture of ethyl acetate:hexane (1:20) to afford the title
compound (0.88 g). 'H NMR (CDClL,) 8.32 (2H, s).

$Step 3: 1-{3-Chioro-2-pyrazinyi)-2-pyrrolidinone

Sodium hydride (60 % in mineral oll, 7 mg, 1.62 mmol) was added to a solution of
pyrrolidinone (0.12 mi, 1.54 mmol) In dry dimethyiformamide (5 mi) under argon at 0 °C.
The mixture was allowed to warm to room temperature over 1.5 hours. A solution of 2,3
dichloropyrazine (D48, Step 2) (250 mg, 1.62 mmol) in dry dimethylformamide (2 mi) was
added and the mixture stimed al room temperature under argon for 2 hours. The mhdure
was poured onto water (30 mi) and was extracted with athyl acatate (x 3). The ethyl acetate
extacts were combined, washed with brine, dried under magnesium sulfate and
evaporated in vecuo. The rasulting residus was purifled by column chromatography eluting
with a mixture of ethyl acetate:pentane (1:1) to afford the titte compaund (0.10 g); MS (ES+)
m/e 198 [M+H]*.
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Description 47
2,5-Dichloropyrazine (D47)

Re
Stap 1: 5-Chioro-2-pyrazinamine
Aminopyrazine (10 g, 10.5 mmol) was dissolved in dry dimethylfformamide (60 mi) and was
treated with N-chiorosuccnimide (15.38 g. 11.5 mmol) under argon at @ °C. The mixture
was stirred for 30 minutes and then allowed o warm to room temperature. The mixture was
poursd onto water and exiracted with diethyl ether. The diethyl ether layers were combined
and evaporated in vacuo. The resulting reskiue was purified by column chromatography
eluting with a mixture of ethyl acetate:pentane (1:0) to afford the titte compound (1.40 g); H
NMR (CDCl,) 8.02 (1H, 8), 7.76 (1H, s), 4.61 (2H, ).
Step 2: 2,5-Dichlioropyrazine
5-Chloro-2-pyrazinamine (D47, Step 1) (2.41 g, 18.6 mmol) was disscived In concentrated
hydrochloric acld (24 ml), cooled in an ice-acetone bath and treated with a solution of
sodium nitrite (2.83 g, 38.1 mmol) in water (18 ml) dropwise over a period of 1 hour. The
mixture was cooled in an ice-water bath and left to stir for 1 hour. The mixiure was allowed
to warm to room temperature over 1 hour, neutralised by addition of sodium hydroxide
solution (2M) and extracted with dichloromethane. The dichloromethane layers were
combined, dried under magnesium sulfate and evaporated in vacuo. The resulting residue
was purified by column chromatography eluting with 8 mixture of ethyl acetats:pentane
(1:8) to afford the titie compound (0.33 g); 'H NMR (CDCl,) 8.40 (2H, 8).

B -
I | )
Step 1: 5-Bromo-2-pyrazinamine

Aminopyrazine (5.0 g, 52.6 mmol) was dissolved in chioroform (150 mi) and pyridine (5.11
mi, 83.2 mmol) was added. A solution of bromine (3.24 ml, 63.2 mmol) in chioroforr {50
ml) was added dropwise over 1 hour. The mixiure was aliowad to stir for 30 minutes,
diluted with water (50 ml) and aliowed to stir for 10 minutes. The organic layer was
separated, washad with water (50 mil), dried under magnesium sulfate and evaporated in
vacuo. The resuliing residue was purified by column chromatography eluting with a mixture
of ethyl acetate:pentane (1:4) to afford the tite compound (0.32 g); MS (ES+) m/e 175
[M+H]*.

Step 2: 2,5-Dibromopyrazine

5-Bromo-2-pyrazinamine (D48, Step 1) (317 mg, 1.862 mmol) wes added to a cooled (ice-
acetone bath) solution of hydrobromic acid (48 % agueous) (2 mi). After stirring for 5
minutes, bromine (0.28 mi, 5.46 mmol) wus added foliowed by a solution of sodium nitrite

Description 48
2.5-Dibromopyrazine {(D48)

-24.-

&
23



10

15

20

25

30

35

WO 2004056369 PCT/EP2003014356

{314 mg, 4.55 mmol) in water dropwise over 15 minutes. The mixture was stirred for 30
minutes and afllowed to warm to room temperature over 30 minutes. A solution of sodium
hydroxide {2.8 g) In water (7 mi) was added and the mixture stirred for 1 hour. The mixture
was exracted with dichloromethane. The dichioromethane layers were combined and
evaporated in vacuo to afford the titte compound (60 mg). 'H NMR (CDCl,} 8.49 (2H, s).

Description 49
N-Methyl-5-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-yloxy)-2-pyrazinecarboxamide

LSO

Step 1: 1,1-Dimethylethyl 7-{{5-{{methyloxy)carbonyl]-2-pyrazinyfjoxy)-1,2,4,3-
tetrahydro-3H-3-benzazepine-3-carboxylate

Sodium hydride (60% dispersion in mineral oil) (8.4 g, 0.18 mol) was added portionwise to
a solution of 7-hydroxy-1,2,4,5-letrahydro-benzo[d]azepine-3-carboxylic acid ter-buty! ester
(PCT int. Appl. (2002), WO 02/40471) (40 g, 0.15 mol) in dry dimethylformamide (200 mi)
coolad to 5 °C over 15 minutes. Afier 15 minutes, the mhdure was allowed to warm to room
temperature and stimed for 60 minutes. The mbhdure was cooled in an Ice-water bath and
methyl 5-chioro-2-pyrazinecarboxylate (31.2 g, 0.18 mol) was added portionwise. The
mixture was allowed to warm to rcom temparature and stimed for 18 hours. The mixture
was poured onto water (500 mi) and lce (500 mi) and stired until the ice had melted. The
resulting solid was collectad by filtration, washed with water and dissolved in ethyl acetate
{1500 mi). The sthyl acetate layer was washed with brine (200 mi), dried under sodium
sulfate and evaporated in wvecuo. The crude product was puwrified by column
chromatography eluting with a mixture of ethyl acetate:hexane (1:2) to afford the titte
compound (35.07 g).

Step 2: 5{(3-{[(1,1-Dimsthylethyl)oxy)carbonyi}-2,3,4,5tetrahydro-1H-3-benzazepin-7-
yljoxyl-2-pyrazinecarboxylic acld

2M Sodium hydroxide solution (110 mi) was added to a solution of 1,1-dimethylethyl 7-({5-
[{mathyloxy)carbonyl]-2-pyrazinylioxy)-1,2.4,5-tetrahydro-3H-3-banzazepine-3-carboxylate
(D49, Step 1) (28.38 g, 73.6 mmol) in acetone (480 ml) and the resulling mixture was
etired at roorn temperature for 25 minutes. The mixture was acidified with 2M hydrochloric
acid and then poured imo water (2 L). The resulting white solid was collactad by filtration,
washed with water and dissoived in athyl acetate (1 L). This solution was dried under
sodlum sulfate and evaporated i vacuo to give the tite compound (27.3 g); MS (ES+) m/e
384 [M-H*.

Stop 3: 1,1-Dimethylethyl 7-{({3-[(methylamino)carbonyi]-2-pyrazinyljoxy)-1.2,4,5-
tetrahydro-3H-3-benzazspine-3-carboxylate

1,1-Carbonyidiimidazole (16.8 g, 102 mmol) was added to a solution of S{(3-{(1.1-
dimethyiathyl)oxy]carbonyl)-2,3.4,5-tetrahydro-1H-3-benzazepin-7-yl)oxy]-2-
pyrazinecarboxylic acid (D49, Step 2) (37.5 g, 97 mmol) in dry dichloromethane {400 ml)
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and the resulting mixture was stirred at room temperature for 18 hours. Methylamine (2M
solution in tetrahydrofuran) (100 mi) was added and the mixtura stirred for 2 hours. The
solvent was removed in vacuo and the residue was purified by column chromatography
eluting with a mixture of ethyl acstate:chloroform (1:1) to afford the titte compound (25.8 g);
MS (ES+) m/e 399 [M+H]*.

Step 4: N-Methyl-5-(2,3 4,5-tetrshydro-1H-3-benzazepin-T-yloxy)-2-
pyrazinecarboxamide

A solution of 1,1-dimethylethyl 7-{{5-[(methylamino)carbonyf]-2-pyrazinyfjoxy)-1,2,4,5-
tetrahydro-3H-3-benzazepine-3-carboxylate (D49, Step 3) (4426 g. 0.11 mol) in
dichioromethane (800 mi) was added dropwise to a stiving solution of 4M hydrogen
chioride in dioxane (270 ml, 1.1 mol). The resulting mixture was stirred at room temperature
for 60 minutes. A further quantity of 4M hydrogen chioride in dioxane (30 ml, 0.12 mol) was
added and the mixture stimed for 60 minutes. The resulting white solid was collected by
filtration and washed with dichloromethane. The solid was dissoived in water {2 L) and
basified by addition of saturated sodium carbonate solution. The water layer was extracted
with dichloromethane ardl the extracts flitared through celits. The celits was washed with
methanol and the combined dichlioromethane and methanol washings were evaporated /n
vacuo to give the title compound (25.1 g); MS (ES+) m/e 288 [M+H]*,

Descriptions 50-52

Descriptions 50-52 (D50-D52) were prepared and used without further characterisation
using the method described for Description 5 (D5) from the appropriate aryl halide and
amine indicated In the table:

Description Aryl Halide Amine
N-Ethyl-4-iodo-N-{2- 4-lodobenzoyl chioride | 2-Methoxyethyl
| (methyloxy)ethyljbenzamide (D50) _ ethylamine

4-lodo-N-mathyibenzamide (D51) 4-lodobsnzoyl chioride | Methylamine

1-[(3-lodophenyi)carbonyllpyrrolidine | 3-lodobenzoyl chioride | Pyrroidine
(D52)

Description 53
{2E)-1-{8-[(3-Cyclobuty}-2 3,4,3-tetrahydro-1H-3-benzazepin-7-yi)oxy]-3-pyridinyl)-3-
(dimethylamino)-2-propen-1-one (D33)

A mixure of 1-{6-[(3-cyclobutyl-2.3,.4,5-tetrahydro-1 H-3-benzazepin-7-yl)Jaxyl-3-
pyridinyljethanone (E214) (188 mg, 0.55 mmol), dimethyiformamide dimethyl acetyl (0.25
mt) and xyiene (4 mi) was heated at reflux for 8 hours. The residue was diluted with
toluene and concentrated in vacuo to afford the Ftie compound (D53); MS (ES+) m/e 382
[M+H]*,
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Description 54

&-[{(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-T-yl)oxy]-3-
pyridinecarbohydrazide (D54)

A mixiure of thionyl chioride (2 ml) and 64(3-cyclobutyl-2,3.4,5-tetrahydro-1H-3-
benzazepin-7-yl)oxy]-3-pyridinecarboxylic acid (E186b) (200 mg, 0.5 mmol) was stired at
reflux for 1 hour. The reaction mixture was concentrated /n vacuo 1o afford a crude residue.
The residue was dissolved in tetrahydrofuran (5 mi), cooled to 0 °C and hydrazine hydrate
{1.5 ml} in tetrahydrofuran (1.5 ml) was added dropwise. The reaction mixture was allowed
10 warm to room temperature and stirred for 1 hour. The reaction mixture was then diluted
with ethyl acetate and washed with a saturated solution of sodium carbonate, water, brine
and dried (magnesium sulfate), The organic layer was fiitered and concentrated /n vecuo
to afford the title compound (D54); MS (ES+) m/e 381 [M+H]*.

Description 55
cis-4-{4-Morpholinylcarbonyl)cycliohexanol (D55)

oo

A solution of cis-4-hydroxycyciohaxanecarboxyllc acid (720 mg, 0.5 mmet), 1-(3-
dimethylaminopropyl)-3-sthtylcarbodiimde hydrochioride (1.33 g, 8 mmol) and 1-hydroxy-
T-azabenzotriazole (818 mg, 8 mmol) In dichloromethane {8 ml) was treated with
morpholine 1.3 mi, 15 mmol). After stirring at room temperature for 18 hours, the crude
reaction was applled to a SCX ion exchange cariridge (Varian bond-elute, 5 g) and washed
with methanoi and then a mixture of .880 ammonia:methanol (1:8). The combined basic
fractions were concentrated /in vacuo, and the resulting residue was purified by column
chromatography eluting with a mixture of .880 ammonia:ethanol:dichloromethaene (1:9:90)
to afford the tite compound (D55); MS (ES+) m/e 214 (M+H]*.

Description 56
2-Chloro-8-{4-{(methyisulfonyl)phenyl]pyrazine (D58)

%

u,c’s\\o

2,6-Dichioropyrazine (2.98g, 20.0mmol), [4-(methyisulfonyl)phenyflboronic acid (2g,
10.0mmol), tetrakis(triphenylphospine)palladium (1.15g, 1.0mmol), poiassium phosphate
(10.2g, 48mmol) and dimethylforrmamide (90ml) were heated to 80°c for 18hours. The
solvent was removad /in vacuo and the product was dissoived in chloraform and flitered
through celite. The filtrate was washed with water then separated. The residus was purified
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by column chromatography eluting with a mixiure of ethylacetate:hexane (4:6) to afford the
title compound. MS (ES+) m/e 270 [M+H]*.

Example 1
7-Benzyloxy-3-cyclobutyl-2,3,4,5-tetrahydro-1 H-benzo[d]szepine (E1)

7-Banzyloxy-1,2,4,5-etrahydro-benzo{dlazepine (D2) (25.3 g, 100 mmol) was dissolved in
2.5% acetic acid in dichioromethane (400 ml) at 0 °C and treatad dropwise with
cyciobutanone (11.2 mi, 150 mmol). The mixture was stimed for 30 minutes and then
sodium triacetoxyborohydride (31.8 g. 150 mmol) was added portion wise. The reaction
mixiure was stimed at room temperature for 4 hours, basified with saturated sodium
carbonate solution and extracted with dichioromethane. The combined extracts were
washed with water, brine, dried over anhydrous sodium sulfate and concentrated /n vacuo.
The crude residue was triturated with hexane and fitered fo afford the titte product (E1).
MS (ES+) m/e 308 [M+H]*.

Example 2
7-Benzyloxy-3-cyclopentyl-2,3 4,5-tetrahydro-1 H-benxo[d]lazepline (E2)

Saarese

Title compound (E2) was prepared from 7-benzyloxy-1,2 4,5-tstrahydro-benzo{djazepine
(D2) and cyclopentanone using the method described for Example 1; MS (ES+) m/e 322
(M+H]*.

Example 3
3-Cyclabutyl-2 3.4, 5-tetrahydro-1 H-benzo[d]azepin-T-ol (E3)

7-Benzyloxy-3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzoidlazepine (E1) (8.22 g. 30 mmol)
was dissolved in ethanol (150 mi) and tetrahydrofuran (50 ml). Palladium (1.5 g, 10% on
charcoal paste) was added and the reaction mhdure was stimed at room temperature under
hydrogen (1 atmosphere) for 5 hours. The reaction mixture was flitered through celite and
the filtrate concentrated /n vacuo. The crude residue was friturated with diethyl ether and
fillered to afford the fitie product (E3); MS (ES+) m/e 218 [M+H]*.

Example 4
3-Cyclopentyl-2,3.4,5-tetrahydro-1H-benzo[d]azepin-7-ol (E4)

Re@Te
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Title compound (E4) was prepared from 7-benzyloxy-3-cyclopentyl-2,3,4,5-tetrahydro-1H4-
benzo{d]azepine (E2) using the method described for Example 3 (E3); *H NMR (DMSO, dé)
8.08 (1H, brs), 6.70 (1H, d), 6.53-8.47 (2H, m), 3.31-2.50 (8H, m)

1.88-1.43 (8H, m).

4-(3-Cyclopentyi-2,3.4,5-tetrahydro-1H-benzo[d]azepin-T-yloxy)-piperidine-1-
carboxylic acid-fert-butyl ester (E3a)

.#

“F

3-Cyclopantyl-2,3.4,5-tetrahydro-1H-benzo[djazepin-7-ol (E4) (1.1 g, 4.8 mmol), 4-hydroxy-
piperidine-1-carboxyllc acid tert-butyl ester (1.15 g. 57 mmol), ditert-butyl
azodicarboxylate (1.31 g, 5.7 mmol) and triphenylphosphine (1.5 g, 5.7 mmol) were stirred
at room temperature for 18 hours in tetrahydrofuran (20 mi). The mixture was acidified with
acetic acid and applied to a SCX lon exchange cariridge {Varian bond-elute, 10 g) and
washed with methanol and then a mbdure of .880 ammonia:methanol (1:9). The combined
basic fractions wers concentrated /n vacuo and the resulling residue was purified by
column chromatography eluting with a mbdure of .880 ammonla:methanol:dichioromethane
(1:9:80) to afford the title product (E5a); MS (ES+) m/e 415 [M+H]*.

Example 5
3-Cyclopentyl-7-{piperidin-4-yloxy)-2,3,4,5-tetrahydro-1H-benzo[djazepine (ES)

4-(3-Cyclopentyl-2,3,4,5-tetrahydro-1H-benzo[djazepin-7-yloxy)-piperidine-1-carboxylic
acid-tert-butyl ester (ESa) (593 mg, 1.43 mmol) was dissolvad In dichioromethane (5 mi)
and treated with trifluoroacetic acid (3 ml). The solution was stimed at room temperature for
1 hour, concentrated in vacuo and applied to a SCX ion exchange cartridge (Varian bond-
elute, 5 g) and washed with methanol and then a mixture of .880 ammonia: methanal (1:9).
The combined basic fractions ware concentrated in vacuo and the resulting residue was
purified by column chromatography eluting with a mixture of .880 ammonia: methanol:
dichloromethane (1: 9: 90) to afford the title product (E5). MS (ES+) m/e 315 [M+H]*.

Examples 8-12

Examples 8-12 {E£8-12) were prapared from either 3-cyclobutyl-2,3,4,5-tetrahydro-1H-
benzojd]azepin-7-ol (E3) or 3-cyclopantyl-2,3,4,5-tetrahydro-1H-benzo{d]azepin-7-ol (E4)
and the appropriate alcohol indicated in the table using an analogous method to that
desaibed for Example 5a (E5a) followed by the method described for the preparation of
Example 5 (E5).
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Example Starting Alcohol LCMS (Me+H?)
Matarial

3-Cyciobutyl-7-(piperidin-4- | E3 4-Hydroxy-plperidine-1-
yloxy)-2,3.4,5-tetrahydro-1H- carboxylic acid fert-butyl 301
benzo[dlazepine (E6) estor
3-Cyclobutyl-7-(piperidin-4- | E3 4-Hydroxymethyl-
yimethoxy)-2,3.4,5- plperidine-1-carboxylic 315
tetrahydro-14- acld fert-butyl ester
benzo[dlazspine (ET)
3-Cyclobutyl-7-{(R}-1- E3 (R)-2-Hydroxymethyl-
pyrrolidin-2-yimethoxy)- pymolidine-1-carboxylic 301
2,3.4 S-tetrahydro-1H- acid fert-butyl ester
benzofdlazepine (EB)
3-Cyclobutyl-7-{(R)- E3 {(R)-3-Hydroxy-
pyrrolidin-3-yloxy)-2,3,4,5- pyrralidine-1-carboxylic 287
teirahydro-1H4- acid lert-butyl aster

{ benzo[djazepine (E9)
3-Cydobuty-7-((5)- E3 (S)-3-Hydroxy-
pyrrolidin-3-yloxy)-2,3.4,5- pyrrolidine-1-carboxylic 287
tetrahydro-1H4- acid fert-butyl ester

| benzofdlazepine (E10)
3-Cyclobutyl-7-{((S)-1- E3 (S)-2-Hydraxymethyl-
pymolidin-2-yimethoxy)- pyrrolidine-1-carboxyiic 301
2.3,4 5-tetrahydro-1H- acid feri-butyl ester

| benzoidjazepine (E11)
3-Cyclopentyl-7-{plperidin4- | E4 4-Hydroxymethyl-
yimethoxy)-2,3,4,5- piperidine-1-carboxylic 329
tetrahydra-1M acld fert-butyl ester
benzn[djarepine (E12)
Example 13

4-{1{4-{3-Cyclobuty!-2,3,4,5-tetrahydro-1H-benzo| djazepin-7-yloxy)-piperidin-1-yi]-
methanoyl}-benzonitrile (E1 a)

Q0O

4-Cyanobenzoic acld (147 mg, 1 mmol), 1-lrydroxy benzotriazole hydrate (154 mg, 1 mmo)
and N-cyclchexylcarbodiimide N'-methyl polystyrene (1.8 mmol/g, 555 mg, 1 mmol} were
stimed at room temperature in dichioromethane (5 mi) for 15 minutes. 3-cyclobutyl-7-
(piperidin-4-yloxy)-2,3,4,5-tetrahydro-1H-benzo[dlazepine (EB)} (150 mg, 0.5 mmol) was
added and stiring continued for 18 hours. The reaction mixture was applied to a SCX lon
exchange cartridge (Varian bond-eluts, 5 g) and washed with mathanol and then a mbxture
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of .880 ammonia:methanol (1:9). The combined basic fraclions were concentrated in
vacuo and the resulting residus was purified by column chromatography eiuting with
dichloromethane then a mbdure of .880 ammonia:ethanol:dichioromethate (1:8:90) to afford
the title product (E13). MS (ES+) m/e 430 [M+H]*. '

Examples 14-42

Examples 14-42 (E14-E42) were prepared using an analogous method to that described for

Example 13 (E13) from the appropriate amine and acid as indicated In the table:

LC/MS
Example Amine Acld (W+H)

144-(3-Cyclobutyl-2,3,4,5- 3-Cydobutyl-7- Tetrahydro-pyran-
tetrahydro-1H-benzo[dlazepin-7- | (piperidin4-yloxy)- | 4-carboxylic acid
yloxy)-piperidin-1-yf]l- t-(tetrahydro- | 2,3,4,5-tetrahydro- 413
pyran-4-yl)}-methanone (E14) 1H-benzo{d]azepine

(ES6)
1-[4-(3-Cyclobutyl-2,3 4,5 3-Cyclabutyl-7- Cydlohexane
tetrahydro-1H-benzo{djazepin-7- | (piperidin-4-yloxy)- carboxylic acid
yloxy)-piperidin-1-yf]-1-cyclohexyl- | 2,3,4,5-tetrahydro- 411
methanone (E15) 1H-benzofdjazepine

(ES)
144-(3-Cyclobutyl-2,3,4.5- 3-Cyclobutyl-7- Isoquinofine-1-
tetrahydro-1H-benzoldjazepin-7- | (piperidin4-yloxy)- | carbouyllc acid
yloxy)-piperidin-1-yl]-1-isoquinolin- | 2.3,4,5-etrahydro- 456
1-yl-methanone (E18) 1H-benza{d]azepine

(EB)
4-{(E)}-3{4-(3-Cyclobuty-2,3,4,5- | 3-Cyciobutyl-7- (E)-3{(4-Cyano-
tetrahydro-1H-benzo[djazepin-7- | (piperidin4-yloxy)- | phenyl)-acrylic
yloxy)-piperidin-1-yl}-3-oxo- 2,3.4,5-tetrahydro- acd 456
propenyi}-benzonitrile (E17) 1H-benzo{dlazspine

(EB)
1-[4-(3-Cyclobutyi-2,3.4,5- 3-Cyclobutyl-7- inoquinoline-8-
tetrahydro-1H-benxofd]azepin-7- | (piperidin-4-yloxy)- carboxylic acid
yloxy)-piperidin-1-yi}-1-lsoquinalin- | 2,3.4,5-tetrahydro- 458
8-yl-mathanone (E18) 1H-benzo[d]azepine

E6)

144-(3-Cydiobutyl-2,3.4,5- 3-Cyclobutyl-7- 5-Methyl-
tetrahydro-1H-benzo[dlazepin-7- | (piperidin-4-yloxy)- isoxazole-3-
yloxy)-piperidin-1-yf]-1(5-methyl- | 2,3,4,5-tatrahydro- carboxylic acld 410
isoxazol-3-yi)}-methanone (E19) 1H-benzo[djazepine

(E6)
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1-Benzothiazol-8-yi-1-{4-(3- 3-Cyclobutyl-7- Benzothiazole-8-
cycichutyl-2,3.4,5-tetrahydro-1H4- | (piperidin-4-yloxy)- carboxylic acid
benzo|d]azepin-7-yloxy)-piperidin- | 2,3.4,5-tetrahydro- 462
1-yl}-methanone (E20) 1H-benzo[djazepine

EB)
1-[4-(3-Cyclobutyl-2,3.4,5- 3-Cyclobutyl-7- Isonicotink acid
tetrahydro-1H4-benzofdlazepin-7- | (piperdin-4-yloxy)-
yloxy)-plperidin-1-yf]-1-pyridin-4-y}- | 2,3,4,5-tetrahydro- 406
methanone (E21) 1H-benzo]dlazepine
(ES)
144-(3-Cyclobutyi-2,3.4,5- 3-Cyclobutyl-7- 4-(1-Pymolidin-1-
tetrahydro-1H-benzo{djazepin-7- | (piperidin-4-yloxy} | yl-methanoyl)-
yloxy)-piperidin-1-yf}-1-{4-(1- 2,3 A,5-tefrahydro- benzoic acld 502
pyrroikiin-1-yl-methanoyl)}-phenyl}- | 1H-benzo[dlazepine | (WO 03/04488)
methanone (E22) (EB)
1-[4-(3-Cyciobutyl-2,3.4,5- 3-Cyclobutyl-7- Thicphene-3-
tetrahydro-1H-benzofdlazepin-7- | (piperidin-4-yioxy)- carboxylic acid
yloxy)-piperidin-1-yi]-1-thiophen-3- | 2,3,4,5-tetrahydro- 411
yl-methanons {(E23) 1H-benzo{dlazepine
(EB)
1{4-(3-Cyciobutyl-2,3.4,5- 3-Cyclobutyl-7- Furan-3-carboxylic
tstrahydro-1H-benzo[dlazepin-7- | (plperidin-4-yloxy)- acid
yloxy)-piperidin-1-yf}-1-furan-3-y1- | 2,3,4,5-tetrahydro- 385
methanone (E24) 1H-benzo|[djazepine
{ES)
14{4-(3-Cyclobutyl-2,3,4,5- 3-Cyclobutyl-7- Tetrahydro-pyran-
tetrahydro-1H-benzo[dlazepin-7- | (piperidin4- 4-carboxylic acid
yloxymnethyl}-piperidin-1-yl]-1- yimethoxy)-2,3,4,5- 427
tetrahydro-pyran-4-yi}-methanone | tetrahydro-1H-
(E25) benzo[d]azepine (E7)
14{(R)-2<(3-Cycicbutyl-2,3 4 5- 3-Cyclobutyl-7-{(R)y | Tetrahydro-pyran-
tetrahydro-1H-benzofdlazepin-7- | 1-pymrolidin-2- 4-carboxylic acid
yloxymethyl)-pyrrolidin-1-yi}-1- yimethoxy)-2,3 4,5 413
(tetrahydro-pyran-4-yl}-methanone | tetrahydro-1H-
(E26) benzo[djazepine (E8)
1{(R)-3-(3-Cyclobutyl-2,3.4,5- 3-Cyclobutyl-7-((R)- | Tetrahydro-pyran-
tetrahydro-1H-benzofdlazepin-7- | pyrrolidin-3-yioxy). | 4-carboxyiic acid
yloxy)-pyrrolidin-1-yi]-1- 2,3,4,5-tetrahydro- 300
(tetrahydro-pyran-4-yl}-methanone | 1H-benzo[dlazepine
| (E27) (EB)
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1-{{S}-3-(3-Cyclobutyl-2,3,4,5- 3-Cyclobuty+-7<(S)}- | Tetrahydro-pyran-
tetrahydro-1H-benzofdjazepin-7- | pymolidin-3-yloxy)- 4-carboxylic acid
yloxy)-pyrrolidin-1-yi]-1- 2,3,4,5-tetrahydro- 399
(tetrahydro-pyran-4-yl)}-methanone | 1H-benzo{djazepine
(E28) (E10)
1{(S)-23-Cyciobutyl-2,3,4,5- 3-Cydlobutyl-7-((S)-1- | Tetrahydro-pyran-
tetrahydro-1H-benzo{dlazepin-7- | pyrrolidin-2- 4-carboxylic acid
yloxy)-pyrrolidin-1-yi}-1- yimethoxy)-2,3.4,5- 413
(tetrahydro-pyran-4-yl)-methanone | tetrahydro-1H-

(E29) benzo{d]azepine

(E11)
1-{4-(3-Cyclobuty}-2,3,4,5- 3-Cyclobutyl-7- 4
tetrahydro-1H-benzo[djazepin-7- | (piperidin4-yioxy) | Methanesulfonyl-
yloxy)-piperidin-1-yf]-1- 2,3.4,5strahydro- | benzoic acid 483
{methanesutfonyl-phenyl}- 1H-benzo[dlazepine
methanone (E30) {EB)
1-[4-{3-Cyciobutyl-2,3.4,5- 3-Cyclobutyl-7- 2-Pyrazine
tetrahydro-1H-berzo[djazepin-7- | (piperidin-4-yloxy) | carboxylic acid
yloxy)-piperidin-1-yl]-1-pyrazin-2- | 2,3,4,5-tetrahydro- 407
yl-methanone (E31) 1H-benzo[dlazepine

E6)
5-{1-[4-(3-Cyclobutyl-2,3,4,5- 3-Cyclobutyl-7- 8-Hydroxy
tetrahydro-1H-benzo[d]azepin-7- | (piperidin-4-yloxy)- nicotinic acld
yloxy}-piperidin-1-yl]l-methanoyl} | 2,3,4,5-tetrahydro- 422
1H-pyridone (E32) 1H-benzo{d]azapine

(E6)
14{4-(3-Cyciobuty-2,3,4,5- 3-Cyclobutyl-7- 2,3-Dihydro-
tetrahydro-1+-benzo[djazepin-7- | (piperidin-4-ylaxy)- | benzofuran-5-
yloxy}-piperidin-1-yfl-1-(2,3- 2.3.4,5-tetrahydro- carboxylic acid 447
dihydro-benzofuran-5-yi)- 1H-benzo{d)azepine
methanone (E33) (E6)
1-{4(3-Cyclobutyl-2,3.4,5- 3-Cyclobutyl-7- 3-Methoxy-
tetrahydro-1H-benzo[djazepin-7- | {piperidin-4-yloxy)- propionic acid
yloxy)-piperidin-1-yl}-3-methoxy- | 2,3,4,5-etrahydro- 387
propan-1-one (E34) 1H-berzo|{dlazepine

(ES)
144-(3-Cyclobutyl-2,3.4,5- 3-Cyciobutyl-7- 2,3-Dihydro-
tetrahydro-1H-benzo[djazepin-7- | (piperidin-4-yloxy)- benzofuran-7-
yloxy)-plperidin-1-ylH{2, 3-dihydro- | 2,3,4,5-tstrahydro- carboxyllc acid 447
benzofuran-7-yl)-methanone (E35) | 1H-benzo[d]azepine

(E6)
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4-{1-{4-(3-Cyclopentyl-7-{piperidin- | 3-Cyciopentyl-7- 4-Cyano-benzoic
4-yimethoxy)-2,3.4,5-tetrahydro- | (piperidin-4- acid
1H-benm{dlazapin-7- yimathoxy)-2,3.4,5- 458
yloxymethyl)piperidin-1-yi}- wtrahydro-1H-
methanoyl-benzonitrile {E36) benzo[dlazepine

(E12)
14{4-{3-Cyclopentyl-2,3 4,5- 3-Cyclopentyl-7- 4-(1-Pymolidin-1-
tetrahydro-1H-benzo[djazepin-7- | (piperidin-4- yl-methanoyl)-
yloxymathyl}-plperidin-1-yi}-1-[4- yimethoxy)-2,3.4.5- {benzmic add (WO 530
{1-pyrrolidin-1-y-methanoyl)- tetrahydro-1H- 03/04488A1)
phenyl]-methanone (E37) benzo[dlazepine

(E12)
4-{1-[4-(3-Cyclopantyi-2,3 4,5- 3-Cyclopentyi-7- 4-Cyano-benzolc
tetrahydro-1H-benzofdlazepin-7- | (piperidin-4-yloxy)- acid
yloxy)-piperidin-1-yfl-methanoyl}> | 2,3,4,5-tetmmhydro- 444
benzonitrile (E38) 1H-benzo[djazepine

(ES)
1-[4-(3-Cyciopentyt-2,3,4,5- 3-Cyclopentyl-7- isonicotinic acid
tetrahydro-1/-benzo[djazepin-7- | (piperidin-4-yloxy)-
yloxy)-piperidin-1-yi]-1-pyridin-4-yi- | 2,3,4,5-tetrahydro- 420
methanone (E39) 1H-benzo{dlazepine

(ES)
144-(3-Cyciopentyl-2,3,4,5- 3-Cyclopentyl-7- Quinoline-8-
tefrahydro-1H-benzo[d]azepin-7- | (piperidin-4-yloxy)- carboxylic acid
yloxy)-piperidin-1-yi]-1-quinolin-6- | 2,3,4,5-tetrahydro- 470
yl-methanone {E40) 1H-benzo[dlazepine

(ES)
1-{4-(3-Cyclopentyl-2,3,4,5- 3-Cyclopentyl-7- 4-(1-Pyrrolidin-1-
tetrahydro-1H-benzo[djazepin-7- | (piperiin4-yioxy) | y-methanoyl)-
yloxy)-piperidin-1-yi}-1-f4-{1- 2,3,4,5-1etrahydro- banzoic acid (WO | 516
pyrroidin-1-yl-methanoyl)- 1H-benzo[dlazepine | 03/04468A1)
| phenylimethanons (E41) (ES)
1-Biphenyl-4-yl-1-{4-(3- 3-Cyclopentyl-7- 4.Biphenyt
cyclopenty-2,3,4,5-tetrahydro-1H- | (piperidin4-yloxy)- | carboxylic acid
benzojdjazepin-7-yloxy)-piperidin- | 2,3,4,5-tetrahydro- 495
1-yl}-methanona (E42) 1H-benzo[d]azepine

(ES)
Example 43

1-{4-{3-Cyclobutyl-2,3,4,5-tetrahydro-1 -benzo[d]azepin-7-yloxy)-piperidin-1-yl}-1-

cyclopentyl-methanone (E43)
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3-Cyclobutyl-7-{plperidin-4-yloxy)-2,3.4,5-tetrahydro-1H-benzo|dlazepine (E6) (150 mg, 0.5
mmol) was stimed In dichloromethane (5 mi) with diethylaminomethyl polystyrens (3.2
mmol/g, 625 mg, 2 mmol). Cyclopentane carbonyl chioride (80 jl, 0.6 mmol) was added
and the mixture stimed at room temperature for 16 hours. The resin was fiitered, washed
with dichioromethane and the filirate concentrated /n vacuo. Tha residue was purified by
column chromatography eluting with dichioromethane then a mixture of .880
ammonia:ethanol:dichioromsthane (1:9:00) to afford the titke product (E43); MS (ES+) m/e

397 [M+H]*.

Examples 44-51

Examples 44-51 (E44-E51) were prepared using an analogous method to that described for
Example 43 (E43) from the appropriate amine and carbonyl chioride as indicated In the

table:
LCMS
Example Amine i::::' (W)

4-{14-(3-Cyclobutyl-2,3 4,5 3-Cyclobutyl-7- 4-Cyano benzoyl
tetrahydro-1H-benzo{djazepin-7- | (plperidin-4- chioride
yiaxymethyl)-piperidin-1-yi}- yimethoxy)-2,3.4,5- 44
mathanoyl}-banzonltriie (E44) tetrahydro-1H-

benzojdjazepine (E7)
4{1{(R)-2{3-Cyclobutyl-2,3,4,5- | 3-Cyclobutyl-7{(R)- | 4-Cyano benzoyt
tetrahydro-1H-benzo[djazepin-7- | 1-pyrrolidin-2- chioride
yloxymethyl)-pyrrolidin-1-yi]- yimethoxy)-2,3.4,5- 430
methanoyl)-benzoniirlle (E45) tetrahydro-1H-

benzo{dlazepine (E8)
4{14(R)-3-(3-Cyciobutyt-2,3,4,5- | 3-Cyclobutyl-7{(R)- | 4-Cyano-benzoyl
tetrahydro-1H-benzo[d]azepin-7- | pyrrolidin-3-yloxy)- | chioride
yloxy)-pyrrolidin-1-yll-methanoyl}- | 2,3,4,5-4etrahydro- 416
benzonitrile (E46) 1H-benzo{d]azepine

(E9)
4-{14(S)-3-(3-Cyclobutyl-2,3.4,5- | 3-Cyclobutyl-7-{(S)- | 4-Cyano-banzoyt
tetrahydro-1H-benzo[djazepin-7- | pyrrolidin-3-yloxy)- chioride
yloxy)-pyrrolidin-1-yi]-methanoyl)}- | 2,3,4,5-tetrahydro- 416
benzonitile (E47) 1H-benxo[dlazepine

{E10)
4{14(S)-2-(3-Cyciobutyl-2,3,4,5- | 3-Cyclobutyl-7-({S)-1- | 4-Cyano-benzoyl 430

| tetrahydro-1H-benzo[djazepin-7- | pyrrolidin-2- chloride
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yloxy)-pyrolidin-1-yi}-methanoyl}- | yimethoxy)-2,3,4,5-
benzonitrils {E48) tetrahydro-1H-

benzo|[djazepine

(E11)
144-(3-Cyciobuty}-2,3,4,5- 3-Cyciobutyl-7- 2,2-Dimethyl-
tetrahydro-1H-benzo[dlazepin-7- | (plperidin4-yloxy) | propionyl
yloxy)-piperidin-1-y1]-2,2-dimethyl- | 2,3,4,5-tetrahydro- chioride 385
propan-1-one (E49) 1H-banzo|[d}azepine

(E6)
1-[4-(3-Cydiobuty}-2,3,4,5- 3-Cyclobutyl-7- Cydlopropane
tetrahydro-1H-benzo[djazepin-7- | (plperidin-4-yloxy)- carbonyl chioride
yloxy)-piperidin-1-y[-1- 2,34, 5-letrahydro- 380
cyclopropyl-methanone (ES0) 1H-benzo[dlazepine

(E6)
1-Cyclobuty!-1-[4-{3-cyclobutyl- 3-Cyclobutyl-7- Cyclobutane
2,34 5-tetrahydro-1H- {piperidin-4-yloxy)- carbonyl chioride
benzo[d]azepin-7-yloxy)- 2,3,4,5-tetrahydro- 383
piperidine-1-yi]-methancne (E51) | 1H-benzo[d]azepine

(ES)

Example 52

4-{1-{4-{3-Cyciobutyl-2,3 4,5-tetrahydro-1H-benzo[d]azepin-T-yloxy)-piperidin-1-yi]-1-

morpholin-4-yl.-methanone (E52)

_<>

3-Cyclobutyl-7-(piperidin-4-yloxy}-2,3,4,5-letrahydro-1H-henzo|djazepine (E6) (150 mg, 0.5
mmol) was stimed in dichloromethane (5 mi) with disthylaminomethyl polystyrene (3.2
mmotlg, 625 mg, 2 mmol). Morpholine carbamoyl chioride (70 pL. 0.6 mmol) was added
and the midure stimed at room temperaturs for 16 hours. The resin was filtered, washed
with dichioromethane and the filtrate concentrated in vacuo. The residue was pusified by
column chromatography elting with dichioromethane then a mixture of .880
ammonia:ethanol:dichioromathane (1:8:60) to afford the title product (E52). MS (ES+) m/e
414 [M+H]*.

Examples 33-80
Examples 53-80 (ES3-£60) wers prepared using an analogous method to that described for

LC/MmS

CIl‘bonyl (“.H‘,)

Example Chioride

Amine

Example 52 (E52) from the appropriate amine and carbonyl chioride Indicated in the table:

144-(3-Cydobutyl-2,3 4 5- 3-Cyclobutyl-7- Morpholine- 428
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tetrahydro-1H-benzo[djazepin-7- | (piperidin-4-yimethoxy)- | 4-carbonyl
yloxymethy!)-piperidin-1-yf]-1- 2,3,4 5-{etrahydro-1H- | chioride
| morpholin-4-yhmethanone (E53) | benzoldjazepine (E7)
14{(R)-2-{3-Cyclobuty-2,3,4,5- 3-Cyclobutyl-7{(R)>-1- | Morpholine-
tetrahydro-1H-benzo[dlazepin-7- | pymolidin-2-yimethoxy)- | 4-carbanyl 414
yloxymethyl)}-pyrrolidin-1-yf}-1- 2,3.4,5-tetrahydro-14- | chioride
morpholfin-4-y-methanone (E54) | benzo[dlazepine (E8)
1{(R)-3-(3-Cyciobutyl-2,3,4,5- 3-Cyclobuytyl-7-{(R)- Morpholine-
tetrahydro-1H-benzo[dlazepin-7- | pyrvolidin-3-yloxy)- 4-carbonyl 400
yioxy)-pyrrolidin-1-yi]-1-morpholin- | 2,3,4,5-tatrahydro-1H- chlorida
4-yi-methanone (E55) benzofdlazepine (EQ)
1{(S)-3{(3-Cyciobutyl-2,3,4,5- 3-Cyclobutyl-7<{(S)- Morpholine-
tetrahydro-1H-benzofdlazepin-7- | pyrrolidin-3-yloxy)- 4-carbonyl 400
yioxy)-pyrrolidin-1-yi}-1-morpholin- | 2,3.4,5-tetrahydro-1H- | chioride
4-yi-methanone (ES6) benzo{djazepine (E10)
4-(3-Cyclobutyl-2,3,4,5-tetrahydro- | 3-Cyclobutyt-7- Diisopropyt-
1H-benzodjazepin-7-yloxy)- (piperidin-4-yloxy)- carbonyl 428
piperidine-1-carboxyhic acld 2,3,4,54etrahydro-14- | chiaride
diisopropylamide (E57) benzo[dlazepine (E6)

1{4-{3-Cyciobutyl-2,3 4,5~ 3-Cyclobutyl-7- Pyrrolidine-
tstrahydro-1H-benzojdjazepin-7- | (piperidin4-yloxy)- 1-carbonyl 208
yloxy)-piperidin-1-y{}-pyrrolidin-1- | 2,3,4,5-etrahydro-1H- | chiloride

yl-methanone (E58) benzojdlazepine (E6)

144-(3-Cyciobutyl-2,3.4,5- 3-Cyclobutyl-7- Piperidine-
tetrahydro-1H-benzofdjazepin-7- | {piperidin-4-yloxy)- 1-carbonyl 412
yloxy)-piperidin-1-yf}-1-piperidin-1- | 2,3,4,5<{etrahydro-1# | chloride

y-methanone (ES8) benzo/djazepine (E6)
1-{(S)-2-(3-Cyclobutyl-2,3,4,5- 3-Cyclobutyl-7-{((S)-1- Morpholine-
tetrehydro-1H-benzodjazepin-7- | pymolidin-2-yimethoxy)- | 4-carbonyt 414
yloxymethyl)}-pyrrolidin-1-yf}-1- 2,3,4,5-tetrahydro-1H- | chiloride
morpholin-4-yi-methanone (E80) | benzo[djazepine (E11)

Example 81

44{3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzofdjazepin-7-yloxy)-piperidine-1-carboxylic

acld diethylamide (E61)

20000

3-Cyciobutyl-7-(piperidin-4-yloxy)-2,3,4.5-teirahydro- 1 H-benzo[djazepine (EB) (1.5 g. 5
mmol) dissolved in toluena (40 ml) was added slowly to a 20% phosgene In toluens
solution {12.5 ml, 25 mmol) at 0 °C. The mixture was stimed at room temperature for 3
hours and concentrated /n vacuo o afford a crude residue (1.81 g). The crude product (300
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mg, 0.75 mmol) was then added to a stired slwry of diethylamine (207 ulL, 2 mmol) and
diethyiaminomethyl polystyrene (3.2 mmolg, 1.41 g, 4.5 mmol) In dichloromethane (10 mi).
The reaction mixtue was slimed al room femperature for 16 hours, fitered and
concentrated /n vecuo. The crude residue was purifiad by column chromatography sluting
with dichioromethane then a mixture of .880 ammania:ethanol:dichloromethane (1:9:80) to
afford the title product (E61). MS (ES+) m/e 400 [M+H]*.

Examples 62-85
Examples 62-85 (E62-EB5) were prepared using an analogous method to that described for

10 Example 61 (E61) from 3-cyclobutyl-7-(piperidin-4-yloxy)-2,3.4,5-tetrahydro-1H-

15

benzo[djazepine (E6) and the appropriate amine indicated in the table:

Ly
Example Amine LC/MS (MeH*)
1-[4-{3-Cyclobutyl-2,3,4 5-tetrahydro- | 2,3-Dihydro-14-
1H-benzojdlazepin-7-yioxy)-piperidin-1- | isoindole 448
yil-1-(1,3dihydro-isoindol-2-y1)-
methanone (E62)
1-{4-(3-Cyclobutyl-2,3,4,5-tetrahydro- | 3,4,5.6-
4H-benzo|djazepin-7-yloxy)-piperidin-1- | Tetrahydro-2H- 481
yi-1-(2,3,5,6-tetrahydro- [1.27blpyrazinyl
[1,2]bipyrazinyl-4-yi}-methanone (E63)
1-{4-{3-Cyclobutyi-2,3,4,5-tetrahydro- | Isopropyi(2-
1H-benzoldlezepin-7-yloxy)-piperidine- | methaxy-ethyi- 444
1-carboxyfic acid isopropyl{2-methoxy- { amine
| ethyl) amide (E84)
144-(3-Cyciobutyl-2,3,4,5-tetrahydro- Thiomarpholine
1 H-benzo[djazepin-T-ylaxy)-piperidin-1- { 1,1-dloxide 462
yi(1,1-dloxo-thiomorpholin-4-yl)-
methanone (EB5)
Example 86

4-(3-Cyciobutyl-2,3,4,5-tstrahydro-1 H-benzo[dlazepin-T-yloxy)-piperidine-1-carboxylic

acld isopropylamide (E68)

A solution of 3-cyclobutyl-7-{piperidin-4-yloxy)-2,3,.4,5-tetrahydro-1H-benzo{djazepine (ES)
(150 mg, 0.5 mmol) and isopropy! isocyanate (60 pL, 0.8 mmot) in dichioromsthane (5 mi)
was stirmed at room ternperature for 18 hours. The solution was concantrated in vacuo and
the residue was purifisd by column clvomatography eiuting with dichioromethane then a
mixture of .880 ammonia:sthanckdichioromethane {::9:80) to afford the tite product (E68).
MS (ES+) mie 388 [M+H]*,

~38-

rd
&e



