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Derecho de la Competencia, Propiedad

Optimum Industrial y Comercio Exterior

Senora Jefe,
DIVISION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 09 055461

Asunto : Oposicion a la solicitud de patente de Invencién titulada
“METODOS PARA EL TRATAMIENTO DEL ABUSO,
ADICCION Y DEPENDENCIA DEL ALCOHOL”

Solicitante : JANSSEN PHARMACEUTICA N.V.

Opositora : PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial

N° 619 del 19 de agosto de 2010

Yo, ELIANA ISAURA MORENQ BOHORQUEZ, abogada en ejercicio, identificada
como aparece al pie de su firma, con tarjeta profesional No. 83823 del Consejo
Superior de la Judicatura, en mi condicién de apoderada de la sociedad PROCAPS
S.A. Conformada bajo las leyes de la Republica de Colombia y domiciliada en la
ciudad de Barranquilla, Colombia, atentamente manifiesto que estando dentro del
término de ley y por orden expresa de mi representada, presento oposicién a la
concesion del registro de la Patente de Invencién drulada “METODOS PARA EL
TRATAMIENTO DEL ABUSO, ADICCION Y DEPENDENCIA DEL
ALCOHOL”, cuyos titulares son JANSSEN PHARMACEUTICA N.V., y pido a
Usted declarar fundada esta oposicién y en consecuencia negar el registro de la patente

solicitada.
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1. INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de la
CAN, estando dentro del término estipulado por la ley, manifiesto el legitimo interés
de nuestra representada para oponerse al registro de la patente de la referencia,
atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la
ley como se analizard mas adelante y de ser concedida afectaria directamente la
comercializacion de algunos productos de mi representada, que contienen, en
particular MODULADORES DE ORL-1. Por lo tanto, solicito respetuosamente a ese
Despacho se sirva tener en cuenta la presente oposicién dentro del tramite

administrativo que se surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1. La solicitud objeto de la presente fue presentada el 29 de mayo de 2009
reivindicando prioridad bajo la solicitud US20060861375 del 2006-11-28; y fue
publicada en Colombia, en la Gaceta de la Propiedad Industrial N° 619 del 19 de
agosto de 2010, cuya publicacién internacional corresponde a la WO2008067177
del 2008-06-05.

2.2.La solicitud colombiana 09 055461 objeto de la presente oposicién se refiere a un
método de tratamiento del abuso, adiccion o dependencia del alcohol, que
comprende administrar a un sujeto en necesidad del mismo una cantidad

terapéuticamente efectiva de un compuesto de formula (1):
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en donde: R1 y R2, cada uno independientemente, se seleccionan del grupo que
consiste en hidrégeno y alquilo de C1-4; o una sal farmacéuticamente aceptable del
mismo; solo o en una terapia combinada con al menos un agente contra la
adiccion. El método de tratamiento del abuso, adiccién o dependencia del alcohol,
segun la solicitud comprende administrar a un sujeto en necesidad del mismo una

cantidad terapéuticamente efectiva de un compuesto de formula (I-A):

Palaad V1L P
¥ =i J » Im{‘
S —
| b
R, \
7 W &) N
WL
_1"? \? :':' * ©
- el g \1
F g l ,‘
. N o
.
g™ iy,
"\r,.«"’"(“x\j,.;:"}'
i 1-A)

o una sal farmacéuticamente aceptable del mismo, método en donde el compuesto
de formula (I-A) o su sal farmacéuticamente aceptable es una sal monosulfato

cristalina de un compuesto de formula (I'A) v donde el abuso, adiccién o
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dependencia del alcohol es el abuso del alcohol o la dependencia del alcohol, y el

ansia de alcohol.

2.3.En primera instancia, se debe advertir que en el capitulo reivindicatorio de la
solicitud objeto de la presente oposicién, se hace referencia a los usos de la
composicion en la medicina, no sélo a la composicion farmacoldgica o a un
método de fabricacion mediante la cual se obtenga un producto tangible y segun la
legislacion, decisién 486 de la Comunidad Andina de Naciones, Articulo 14.- “Los
Paises Miembros otorgardn patentes para las invenciones, sean de producto o de
procedimiento (...)", los usos no estan contemplados como patentables; y, Articulo
20.- “No serdn patentables (...) d) los métodos terapéuticos o quiriirgicos para el tratamiento
humano o animal, asi como los métodos de diagnéstico aplicados a los seres humanos o a
animales”. Solo seran patentables los productos o procedimientos. Por lo tanto a luz

de la norma, dicha materia referente al uso no seria patentable.

2.4.Con base en el articulo 14 de la Decision 486 de la CAN que consagra: “Los paises
miembros otorgardn patentes para las invenciones, sean de producto o procedimiento, en
todos los campos de la tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean
susceptibles de aplicacién industrial”, tenemos que las invenciones objeto de patente
deben ser nuevas y tener nivel inventivo. Bien, pues antes de la fecha de prioridad
de esta solicitud se encuentran los siguientes documentos que afectan la

patentabilidad de la presente solicitud:
o DI: US7081463 publicada el 25 de mayo de 2006.

2.5. Ahora bien, el documento D1, se refiere a derivados de 1, 3, 8-triazaspiro [4.5]
decan-4-ona hidroxi alquilo sustituidos, tutiles en el tratamiento de los trastornos y

condiciones mediadas por el receptor de ORL-1 acoplado a la proteina G. Mas
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Bogori Colombia



Derecho de la Competencia, Propiedad

Optimum

concretamente, los compuestos revelados en dicho documento D1 son utiles en el
tratamiento de los trastornos y las enfermedades como ansiedad, depresion, pénico,
demencia, mania, trastorno bipolar, abuso de sustancias, dolor neuropatico, el
dolor agudo, dolor de la migrafia crénica, asma, tos, psicosis, esquizofrenia,
epilepsia, hipertension, obesidad, trastornos alimentarios, ansiedad, diabetes,
arritmia cardiaca, sindrome del intestino irritable, enfermedad de Crohn,
incontinencia urinaria, trastornos suprarrenales, el trastorno por déficit de
atencion (ADD), déficit de atencion con hiperactividad (TDAH), enfermedad de
Alzheimer, para mejorar la cognicién o la memoria y para la estabilizacion del
estado de animo. El Documento DI, particularmente en los ejemplos 34 y 50

describe el uso de compuestos pertenecientes a las formulas I, e 1A:

it f)
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y una lista de sales, tales como la sal de sulfato. Adicionalmente segun dicho
documento D1, el tratamiento al que esta dirigido, se puede aplicar a una lista de
trastornos, entre los que se encuentran el abuso de sustancias y el deseo (ansia). Los
compuestos 3- (3-Amino-2«R)hydroxy-propyl)- 1- (4-fluoro-phenyl)- 8 (8-methyl-
naphthalen-1-ylmethyl)-1,3,8-triaza-spiro[4.5]decan-4-one y 3-(3-Dimethylamino-2-
(R)-hydroxy-propyl)-1- (4-fluoro-phenyl)-8- (8-methyl-naphthalen-1-ylmethyl)-1, 3, 8
triaza-spiro [4.5]decan-4-one, correspondientes a los ejemplos 34 y 50 se describen
adicionalmente como ligados del receptor ORL-1 acoplado a la proteina G (ORL-1
G protein receptor ligands). La solicitud objeto de la presente oposicién no es

novedosa pues lo reclamado ya era parte de arte anterior.

2.6. Tomando el documento D1 como el estado del arte mis cercano a la solicitud
objeto de la presente oposicion, no es posible reconocer altura inventiva, ya que
seria obvio para un experto en la materia a partir de dicho documento D1 por si
solo, concebir un método de tratamiento del abuso, adiccién o dependencia del
alcohol, que comprende administrar a un sujeto en necesidad del mismo una

cantidad terapéuticamente efectiva de un compuesto de férmula (I):

E
N
I
i
|

i

y/0 una cantidad terapéuticamente efectiva de un compuesto de formula (I-A):
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N (1)
o una sal farmacéuticamente aceptable del mismo, teniendo en cuenta que dichos
compuestos son conocidos para el tratamiento de abuso y ansia de sustancias en
general. Asi entonces las reivindicaciones de la solicitud objeto de la presente

oposicion, carecen de altura inventiva.

2.7. En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la
solicitud colombiana 09 055461 no puede pretender un monopolio por patente
toda vez que lo que pretende no cumple con ninguno de los tres requisitos

necesarios para su proteccion.

2.8. Que por consiguiente, respecto a la solicitud pretendida se tiene que:

2.8.1. CARENCIA DE NOVEDAD: Segin la decisiéon 486 de la Comunidad

Andina de Naciones, Articulo 16.- “Una invencion se considerard nueva cuando no
estd comprendida en el estado de la técnica. El estado de lu técnica comprenderd todo lo
que haya sido accesible al publico por una descripcion escrita u oval, utilizacion,
comercializacién o cualquier otro medio antes de la fecha de presentacion de la solicicud
de patente o, en su caso, de la prioridad reconocida.”. A la fecha de prioridad, 28 de
noviembre de 2006 ya era conocido, pues como se demostro, eran parte del arte

anterior con base en el documento D1, un método de tratamiento del abuso,

Carrera 13 N° 11995, Of. 104 Tel. (571)2 1312 13- 6205021 - Fax. (571) 61219 79
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adiccién o dependencia del alcohol, que comprende administrar a un sujeto en
necesidad del mismo una cantidad terapéuticamente efectiva de un compuesto
de formula (I), en donde: R1 y R2, cada uno independientemente, se
seleccionan del grupo que consiste en hidrégeno y alquilo de C1-4; o una sal
farmacéuticamente aceptable del mismo; solo 0 en una terapia combinada con
al menos un agente contra la adiccion. El métodc; de tratamiento del abuso,
adiccién o dependencia del alcohol, segin la solicitud comprende administrar a
un sujeto en necesidad del mismo una cantidad terapéuticamente efectiva de
un compuesto de formula (IA), o una sal farmacéuticamente aceptable del
mismo, método en donde el compuesto de férmula (I-A) o su sal
farmacéuticamente aceptable es una sal monosulfato cristalina de un
compuesto de férmula (I-A) v donde el abuso, adiccion o dependencia del
alcohol es el abuso del alcohol o la dependencia del alcohol, y el ansia de

alcohol; sobre lo cual busca proteccion en el capitulo reivindicatorio.

2.8.2. CARENCIA DE ALTURA INVENTIVA. Segun la Decisién 486 de la

Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una invencién
tiene nivel inventivo, si para una persona del oficio normalmente versada en la materia
técnica correspondiente, esa invencion no hubiese resultado obvia ni se hubiese derivado
de manera evidente del estado de la técnica.”. A la fecha de prioridad, 28 de
noviembre de 2006, a partir del documento D1 por si solo, un experto en la
materia puede llegar de manera evidente a rtomar compuestos conocidos para el
tratamiento de abuso y ansia de substancias en general y concebir un método
de tratamiento del abuso, adiccién o dependencia del alcohol, que comprende
administrar a un sujeto en necesidad del mismo una cantidad terapéuticamente

efectiva de un compuesto de formula (I), o administrar a un sujeto en necesidad

Carrera 13 N° 11995, Of. 104 Tel. (571)2 131213 - 6205021 - Fax. (571) 6 1219 79
E-mail: negocios@optimum-ce.com - www.oprimum-co.cont
Bogota Colombia



Derecho de la Competencia, Propiedad

optimum Industrial y Comercio Exterior

del mismo una cantidad terapéuticamente efectiva de un compuesto de formula

(I-A); sobre lo cual busca proteccién en el capitulo reivindicatorio.

2.8.3. CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN

consagra en su articulo 14 lo siguiente: “Los paises miembros otorgardn patentes
para las invenciones, sean de producto o procedimiento, en todos los campos de la
tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacién industrial”. La presente solicitud carece de aplicacion Industrial ya que
como se demostrd anteriormente, en el capitulo reivindicatorio se reclaman
usos y estos no son aplicables industrialmente porque primero no se obtiene un
producto o proceso; v segundo no es reproducible o repetible a escala
industrial. Por lo tanto, el objeto de la presente invencién referido a los usos,

no cumple con el requisito de la aplicacién industrial.

2.9. Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es objeto
de patentabilidad pues es contrario a lo que dicta la Decisién 486 de la Comunidad
Andina de Naciones, Articulo 14.- “Los Paises Miembros otorgardn patentes para las
invenciones, sean de producto o de procedimiento, en todos los campos de la tecnologia,
siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion industrial.”.
La solicitud pretendida no cumple con ninguno de los tres requisitos de

patentabilidad.

2.10. Por todo lo anterior, atentamente solicito a usted que se sirva declarar
fundada la presente oposicién y en consecuencia negar el registro a la solicitud
de patente titulada “METODOS PARA EL TRATAMIENTO DEL ABUSO,
ADICCION Y DEPENDENCIA DEL ALCOHOL”, cuyos titulares son
JANSSEN PHARMACEUTICA N.V., solicitud Colombiana que aparecié

Carrera 13 Ne 11995, Of. 104 Tel. (571)2 131213 - 62050 21 - Fax. (571) 6 1219 79
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publicada en la Gaceta de la Propiedad Industrial N° 619 del 19 de agosto de
2010.

3. PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener

como prueba en este asunto los siguientes:

o DI1: US7081463 publicada el 25 de mayo de 2006.

4. FUNDAMENTO DE DERECHO
Fundamento esta observacion en las normas legales siguientes:
4.1.  Numeral 1 del articulo 586 del Cédigo de Comercio.
4.2.  Articulo 42 de la Decisién 486 de la Comision del Acuerdo de Cartagena.
4.3.  Enlas demds normas concordantes.
5. ANEXOS

Para los efectos correspondientes anexo al presente escrito los siguientes documentos:

1. Poder para actuar en el presente.

2. Documento que acredita al representante legal de PROCAPS S.A.

3. Recibo de caja del respectivo pago de tasa.

Carrera 13 Ne 11995, Of. 104 Tel. (571)2 13 1213 - 62050 21 - Fax. (571)6 12 19 79
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6. NOTIFICACIONES

Para efectos de notificaciones que por disposicion del articulo 50 del Decreto
01 de 1984 debe hacer su Despacho, informo que mi representada y la suscrita

recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 13 Ne 11995, Of. 104 de esta ciudad de Bogota.

Serior Superintendente,

—

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51'975.664 de Bogota
T.P.A. 83823 del C.S. dela].

Carrera 13 Ne 119-95,01’..104 Tel.(571)2 13 1213 - 6205021 - Fax. (571) 61219 79
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PROCAPS

PODER ESPECIAL

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la ciudad de
Barranquilla (Colombia), identificado como aparece al pie de mi firma, quien en el
presente documento actia en calidad de Representante- Legal de lasociedad - PROCAPS
S.A. sociedad legalmente constituida y domlclllada en la,‘ mudad de Balranqullla
(Colombia), por el presente documento otorgo,a qla,,doctmax ELIANA ISAURA
MORENO BOHORQUEZ, abogada en ejercicio;- ldentlﬁ( ada como aparece,al pie de
su firma, con tarjeta profesional No. 83823 del C. S delal., poder especial, amplio. y
suficiente, para formular oposiciones u observaciones a’la solicitud de” patente No. 03
055.461, titulada “METODOS PARA EL_TRATAMIENTO.DEL’ ’ABUSO

ADICCION Y DEPENDENCIA DEL ALE€OHOL";"cuyobtitularves JANSSEN

are ‘4\;1."“

PHARMACEUTICA N.V,, publicada en la gaceta No. 619 del 20 d€ agOSto de '@0710 1,
g memed b
Nuestro apoderado queda facultado, de manera- expresa, para- realizar todo-t tlpo de actos
necesarios para llevar a cabo el tramite de la oposicién, incluyendo, sin limitacién,
preparar y presentar solicitudes, hacer declaraciones, pagar tasa, contribuciones e
impuestos, recabar los titulos o certificados. Asimismo quedan autorizados para
impugnar administrativamente todo lo que fuere resuelto en el expediente a que se
hace expresa referencia en el presente poder, con todas las facultades generales y
especfficas que fuera requerido para ella.

De la misma manera, ademds de las facultades que le confiere la naturaleza del presente
mandato, se encuentran facultados para recibir, desistir, transigir, sustituir, y reasumir
el presente poder, incoar acciones, interponer recursos y demds facultades conferidas
por la ley.

Dado y Firmado en Barranquilla (Colombia) a los 8 dias del mes de Noviembre de
2010.

APROBADO

C.C.N°16’251.923
NIT: 890.106.527-5 3: KOY. 2010

Representante Legal /D
JURIDICA

Acepto;

Do 520 o f

ELIANA ISAURA MORENO BOIIORQUEZ
C.C. 51'975.664 de Bogota
T.P.A. 83823 del C.S. dela J.

CALLE 80 No. 78B-201+ A.A. 50330 P.B.X.:(575) 3530783 - 3789000 - 3719900 - 3507900 + FAX:(575) 3730815 - 3730813 - 3730247 - 3730818
BARRANQUILLA - COLOMBIA « NIT.: 890.106.527-5
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AMA CAMARA DE COMERCTIO
& CgMERRé‘I\CD)E DE BARRANQUILLA

DE BARRANQUILLA 09*********************************************

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S.A.~=-~- s s o m oo e oo o m e m e ———— - - - -
NIT: 890.106.527-5.

EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA, CON
FUNDAMENTO EN LAS INSCRIPCIONES DEL REGISTRO MERCANTIL:

CERTIVFICA

Que por Escritura Pablica No. 1,190 del 22 de Julio de 1976,
otorgada en la Notaria Tercera de Barranquilla, inscrito(as) en
esta Camara de Comercio, el 28 de Julio de 1976 bajo el No. 6,070
del libro respectivo, fue constituida la sociedad--------------=~-~-----
limitada denominada "PRODUCTORA DE CAPSULAS DE GELATINAS LIMITADA
"PROCAPS LIMITADAY  m- s s e s s m e e e e e e e e m—mmm—— -

CERTIFICA

Que por Escritura Pablica No. 1,307 del 28 de Junio de 1979,
otorgada en la Notaria Tercera: de Barranguilla, inscrito(as) en
esta Camara de Comercio, el 23 de Julio de 1979 bajo el No. 10,039
del libro respectivo;" la sociedad antes mencionada--------------------
se transformo en sociedad -anonima bajo "la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A." PROCAPS S.A.".------------

CERTIFICA

Que por Escritura Pablica No. 3,810 del 31 de Dic/bre de 1980,
otorgada en la Notaria Primera de Barrangquilla, inscrito(as) en
esta Camara de Comercio, el 30 de Enero de 1981 bajo el No. 12,705
del libro respectivo, la sociedad antes mencionada--------------------
se transformo en sociedad de responsabilidad limitada bajo al razon
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -
MITADAY | —m e e e e e e e e e e e e e m e m e m e e m e mmm e ——mm -

CERTIFICA

Que por Escritura Pablica No. 3,755 del 10 de Nov/bre de 1983,
otorgada en la Notaria Unica de Soledad, inscrito(as) en esta
Camara de Comercio, el 22 de Nov/bre de 1983 bajo el No. 17,922 del
libro respectivo, la sociedad antes mencionada------- R e
se transformo en sociedad anonima bajo 1la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A. ", ---=---------

CERTIVFICA

Que por Escritura Piblica No. 3,615 del 06 de Dic/bre de 1996,
otorgada en la Notaria 2a. de Barranquilla, inscrito(as) en esta

Camara de Comercio, €l 20 de Dic/bre de 1996 bajo el No. 67,218 del

khkkkkkkkkk O O N T I N U A **xkkkkkkkk




CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION Bé’ e
DOCUMENTOS .
—PROCAPS—STA ==
N’Te 890.1 "

libro respectivo, la sociedad antes mencionada----------=-==-=------—-—-——-
cambio de razon social, por la denominacion LABORATORIOS PROCAPS S.A

CERTIFTICA

Que por Escritura | Piblica No. 3,775 del 18 de Dic/bre de 1996,

otorgada en’—la Notarla 2a. de, ¢Barranqu111a\ 1nscr1to(as) en esta-
Camara de Comercio) &1l 23 de Ehero de 1997 bajo el N6. 67,704 del
libro respectivo, lal sociedad antes mencionada-----------------—-—-~-~---
cambio de razon social, por la denom1nac1on PROCAPS S.A. ----------

c B '

RTIF Ih-

Que dicha sociedad| ha sido reformada por las siguientes escrituras
y/o documentos privados:

Numero aaaaj/mm/dd e Notaria = g~ aaaa/mm/dd.
#7 39  19797/01/18 Notaria 3a. dé“Barranquilla. ,452~7 1979/01/24
992 1981/04/30 Notaria la. de Barranquilla. 13,112 1981/05/06
1,464 1982/08/27 Notaria Unica de Soledad 15,533 1982/09/08
2,744 .-1983/08/18.- Notaria Unica de Soledad 17,416 1983/08/26
3,826 . 984/07/16 . Notaria Unica de Sol¥edad +19] 1984/07/27
3,835 1985/08/26 NotariéiUnLca de Soledad 22,230 1985/09/04
2,260 1986/09/10 Notar&a’pnlca de Soledad. 24,995 1986/09/15

1,849 1989/07/11 No;grla 2a»~\aé Barranqurllaﬁg\33 909 1989/07/13
ﬁé%444 1990/02/21 NotarlafZa slepl I&a'~136q101@? 1990/03/LG:
3,090 19917/12/17 /Notarla 2a//defBarranquL11aﬂ:ﬁ /43,993%" 1992/01/28

269 1993/02/01/<§9tar1a 2a/,de Barranqulllaiaf\§8f428 1993/02/16
2,342 1993/07/28 qgfarla/za dg Barranquv%TaLyigSO 582 1993/08/10

¥ At

3,652 .1993/11/09" Notafia 2a. dé B&franguilla L85 508 1993/11/22

3,6157.1996/12/06° " Notarla 2a. de Barranquilla 67,218 1996/12/20

89 1997/01/16 Notaria 2a. de Barranquilla '67,704 1997/01/23
2,070 1997/07/17 Notaria 2a. de Barranquilla 70,627 1997/07/31
2,281 1997/08/04 Notarla 2a. de Barrangquilla 1997/08/14
s2765 1999/04/22 Notarla 3a. de Barranquilla™ :7.1999/04/23
L.7459  2001402/21 Notarla 2a. de*Barranquilla® ©2001/02/23
2,608 2001/10/05 Notarla 2a. de Barranquilla 2001/11/08
1,730 2004/07/29 Notarla 2. de Barranquilla 2004/08/26

416 _2005/03/03 _ Notaria 2. de Barranquilla 116,364 2005/03/10
1,6135f2005/07/28f ‘Notaria 2. de Barranquilla 119,322  2005/08/18
7167 2009/05/05 Notaria 3 a. de Barranquilla 150,130 2009/06/30
1,054 2009/06/25 Notaria 3 a. de Barranguilla 150,130 2009/06/30

“ CERTIFICA

. }‘ ST -

Que de acuerdo con la(s) escrltura(s) arrlba citada(s), la sociedad
se rige por las siguilentes disposiciones:

DENOMINACION O RAZON SOCIAL:

PROCAPS ‘S.A.
SIGLA:“PROCAPS. -
DOMICILIO PRINCIPAL: |Barranquilla.
NIT No: 890.106.527-5.

MATRICULA ME%CANTIL: 24,802.
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‘ AMA CAMARA D E COMERCTIO
d CSMERRé?g)E DE BARRANQUILLA

DE BARRANQUILLA 09*********************************************

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S.A. - - - - mmmmmm s m o e e e o e e e m— e — o - -
NIT: 890.106.527-5. :

CERTIFICA

Direccion para notificaciones judiciales:
CL 80 No 78 B - 201.
De la ciudad de Barranquilla.

CERTIVFICA

DURACION: El término de duracién de 1la sociedad se fijé hasta el
18 de Agosto de 2073.

CERTIVFICA

OBJETO SOCIAL: El1 objeto principal de 1la sociedad sera: a) La
fabicacion, importacion-. y comercializacion de alimentos procesados
y suplementos dietarios. b)La fabricacion de capsulas y otros
productos similares ~a partir- de . materiales tales como gelatinas u
otros de distinta naturaleza, .que ,puedan ser utilizados como
envases o recipientes = de ,productos vy -sustancias quimicas,’
farmaceuticas, alimenticias y cosméticas, para-uso y consumo humano
y veterinario. c¢) La investigacion, desarrollo y fabricacion de toda

clase de productos Yy sustancias quimicas, farmaceuticas,
alimenticias vy cosmeticas para uso y consumo humano, animal vy
vegetal. d) La compra y venta de materias primas, insumos ¥y
productos intermedios necesarios para los procesos de fabricacion
de sustancias quimicas, farmaceuticas, alimen ticias y cosmeticas,
asi como la comercializacion interna y externa de los productos
terminados. e) La compra, venta, importacion, exportacion vy

distribucion de toda clase de elementos instrumentales y equipos
medicos, quirurgicos, odontologicos vy hospitalarios para la salud
humana y animal. £f) La compra, venta, exportacion, fabricacion,
importacion, distribucion de dulces, confites, galletas y todo
tipo de golosinas o alimentos para el consumo humano. g) Actuar
como representante o agente de personas naturales y juridicas,

nacionales Yy extranjeras en la realizacion de operaciones o
transacciones relacionadas con 1la industria farmaceutica y en
especial con cualquiera de las actividades descritas en los
literales a), b), <¢), d) vy e) antes descritos. h) Prestar los

servicios de asesorias vy .consultoria en las areas administrativas,
de mercadeo, analisis c¢linico, asistencia tecnica, investigacion,

costos Yy produccion, exportaciones, importaciones, ventas,
relacionadas con iguales o similares actividades a las dque
constituyen el objeto de PROCAPS S.A., asi como los de publicidad y
promocion de productos guimicos, alimenticios, cosmeticos ¥y

khkkkhkkhkdkkk C O N T I N U A *xkkkkkkkk
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CERTIFICADO DE EXIST
DOCUMENTOS .

ENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION BHf

r;yLArS SR

farmaceuticos para
operar, administra
establegimientos
fabricacion £
farmaceuticos,
desarrollo de su
social como .accion
igual o .similar
maquinarias,” insumo
sus actividades; t
las operaciones
objeto;=  celebrar
necesarios para.-
otorgar y protesta
negociables, compra
muebles e inmueble
~en el exterior
sea necesario
la
la de sus socios.
sus obllgac1ones =@
cual podra inclusi

al

qie
social y para

comerciales

2
s
L

o industrial. 1)

cualquier titulo,

uso humano, animal
r y explotar, a
dedicados::. 1 investigagion,
comercializacion i~ de productos quimicos,
imenticios, hospitalarios o cosmeticos. En
objeto principal la sociedad podra tomar interes
ista, socio fundador de empresas que tengan
objeto comp¢“:, vender“‘ importar*y exportafr
s y repuestos requerldos para el desarrollo de
omar dinero en prestamo, financiar y garantizar
que celebre con terceros relativas a su
y ejecutar todo tipo de actos y contratos
desarrbllar sus ‘operaciones:.’ girar, ’aceptar,

todo tipo de titulos valores e instrumentos

vender y constituir gravamenes sobre bienes
designar representantes apoderados en el pais

Adquirir,
empresa o
desarrollo,

r

r,
S,
Y

convenienteé

mejor proteccion de sus intereses corporativos o
La sociedad podra garantizar el cumplimiento de

dqulrldas ., pPOr terceros o por sus socios, para 1o

ve cons‘ltulr gravamenes realés sobre sus. bienes

de cualquier naturaleza-—f:—f7 ——————————————————————————————————————
/ C(EJ R-T I F,«;»I

e ) LCERIA R ARE

CAPITAL Lo 74 Nro A,c;ones/ ﬁﬂVf?ﬂ&;> Valor Accién”

Autorizado ’C¥//' QJ\W/TV’LHU‘

$**********2 000, 000
Suscrito
$**********1 234, 071
Pagado

Skkkkkkkk*k*] 234,071

ADMINISTRACION:
pondera a
al Presidente,
a la =0 g
otras:~ Autorizar
al equivalente
res de los Estado
tasa de cambio
surta la transac1o
las cuales 1la soc
socios, se requeri
por lo menos 2/3 par

La

i)

La soc1edad tendra
cion “*° legal “~'d
ciones entre o
General de Accioni

tacion Legal- de

la Asamblea General de Accionistas,
al

_jlva

repreggntativa

la

’666 ********}**E§2~Qoo OOOL*****************l 000

s -\-

000 ***-ii*******luﬂ: &L?*l,OOO

000 **kkkkkkkkkkkx] 234,071 **kkkkkxkkkxkxxxx1 000

direccion y administracion de la sociedad corres-
a la Junta Directiva,
Vicepresidente y a un Gerente General. Corresponde
las:ssiguientes sfunciones yiatr1buc1ones entre
ualquier “acto o contfrato cuya cuantia sea superior

en pesos Colombianos a dosvlentos cincuenta mil dola-

s Unidos de America $$250.000), liquidados a 1la
del mercado v1gente el dia en que ge,
n. s.cuando sei.trate de-operaciones.en virtud ‘de
iedad garantlce obligaciones de terceros o de los
ra que la operacion sea aprobada con el voto de
tes de los 1ntegrantes de la Junta Directiva.

un Pre31dente , quien e]ercera la representa—
> la sociédad y teéridra las “Siguientes ~atribu-
tras: Ejecutar las decisiones de 1la Asamblea

stas y de la Junta Directiva. Ejercer la Represen-
sociedad en:todos 1os actos y contratos que se

* k k%
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S .A. == === === == = == = oo o o o e oo
NIT: 890.106.527-5.

requieran para el desarrollo del objeto social, de conformidad con
lo previsto en 1las leyes Yy en los presentes estatutos. Constituir
apoderados judiciales y extrajudiciales, recibir notificaciones,
absolver interrogatorios de parte, confesar obligaciones de la

sociedad, transigir, disistir y allanar a la sociedad en cualquier

asunto judicial. Aprobar y celebrar en nombre de la socieda todo
acto o contrato cuya cuantia sea 1igual o inferior al equivalente
en . pesos colombianos a doscientos cincuenta mil dolares de los
Estados Unidos de America (US$250.000), liquidados a 1la tasa de
cambio representativa del mercado vigente el dia en que se surta
la transacion o celebracion del acto. Las demas funciones que le
correspondan como Representante Legal por disposicion de la ley,
de estos estatutos o de la Junta Directiva. El Presidente tendra un
suplente, designado por 1la Junta Directiva, quien reemplazara al
Presidente en sus faltas temporales, absolutas o meramente acciden-
tales, con entidades facultades' y sin que-sea necesario para ello
acreditar la ausencia’ del principal, La sociedad tendra un Vicepre-
sidente designado por 1la Junta Directiva, quien tambien ejercera la
representacion legal de la. sociedad, pudlendo ejercerla conjunta o
separadamente con el Presidente. El -vVicepresidente tendra las
siguentes facultades entre otras. Ejecuitar dentro de su competencia
las decisiones de- la Asamblea General de Accionistas, de la Junta
Directiva vy del Presidente. Ejercer la representacion legal de la
sociedad en todos los actos y contratos que se requieran para el
desarrollo del objeto social, de conformidad con lo previsto en las
leyes y en los presentes estatutos. Constituir apoderados judiciales
y extrajudiciales, recibir notificaciones, absolver interrogatorios
de parte, confesar obligaciones de la sociedad, transigir, desistir
y allanar a 1la sociedad en cualquier asunto judicial. Aprobar y
celebrar en nombre de la sociedad todo acto o contrato cuya cuantia
sea 1igual o inferior al equivalente en pesos colombianos a ciento
cincuenta mil dolares de los Estados Unidos de America (US$150.000),
liquidados a 1la tasa de cambio representativa del mercado vigente
el dia en que se surta la aprobacion o celebracion del acto, siempre
que no se trate de enajenar bienes inmuebles o cualquier otro activo
fijo de 1la sociedad,  inclusive. de naturaleza muebles, acciones,
cuotas o partes de interes inversiones y todo tipo de derechos
de la sociedad, o de constituir gravamenes sobre cualquiera de los
anteriores, facultades que radican exclusiva y privativamente en
cabeza del Presidente. Las demas funciones que le corresponda como
Representante 1legal por disposicion de 1la ley, de estos estatutos
o de la Junta Directiva. El1 Vicepresidente tendra (1) suplente,
designado por 1la Junra Directiva, quien lo reemplazara conjunta o
separadamente en sus faltas temporales, absolutas o meramente
accidentales, con identicas facultades y sin que sea necesario para

*hkkkkkkkk*x C O N T I N UA **,kkkkkkkk
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NIT: 890.106.527-5.

L ‘f'_i/ -

ello acreditar 1la |ausencia del principal. La sociedad tendra un (1)
Gerente General, con su respectivo Suplente, designados por la Junta
Directiva. El Suplente reemplazara al Gerente General, en susg:faltas
temporales, absolutas o méramente adcidentales l.quien ]unti»COn el
gerente general, 1llevaran 1la representacion legal de la sociedad,
con identicas facultades, pudiendolas ejercer conjunta o separada-
mente con el Presidente vy V1cepres1dente con identicas facultades
que. el Gerente General y sin que sea neces”rlo para acredltar
14 ausencia “del titular. El Geétente Generidl tendra 1l4&s s1gu1entes
facultades entre otras: Ejercer la representacion legal de la socie-
dad, en todos 1los| actos y contratos que se requieran para el desa-
rrollo . del objeto. |social, -de conformidad con do prev1sto sen las
leyes :'y’' en los:presentes - estatutos Aprobar y celebrar en nombre de
la sociedad todo acto o contrato cuya cuantia sea igual o inferior
al equivalente en |pesos Colombianos a Cincuenta Mil dolares de los
Estados Unidos de |America (US$50.000), 1liquidados a la tasa de
camblo representativa -del mercad’”v1gente eldia en que’se surta lai
aprobac1on “0° celebracion del acto;  siempre gue no se trate de enaje-
nar a cualquier tlFulo bienes 1nmuebles o cualquier otro activo fijo
de 1la sociedad, inclusive de naturaleza mueble, acciones, cuotas o
partes -de 1interes, 1nver51ones y todo .tipo de derechos de la.-socie-
dad o'jde constitulr gravamenes sobr*,cualqulera ~de las anterlores
facultades que radlcan exclu81va y privativamente en cabeza del

Presidente.  -----:+---2 e i e e e e

/\\ 2% \&
(ﬂ: . ,’ ; : C T I ; BTG L '/:ﬁ_l[? (A =) i i & # ;_ -w
T T d : \f\ﬂ,? .rl/’ jm S faa

Que segin Acta 'No v/116 del//27ude£Jun10 de\y997 correspondlente a
la Asamblea de Acc163//£as,enfBarranqurFLa!wd%31a1§001edad

PROCAPS., S.A.----o=i-qpegfocs - 2% SN OVEEVILLY Smmmmmmmom g

cuya parte pertlneﬁt se ginscribid en esta Camara de Comerc1o el
15 de’ Agosto de 1997 bajo el No. 70,838 del libro respectivo,
y segin Acta No. |[127 del 22 de Marzo de 2000 correspondiente a
la Asamblea de Acc1onlstas en Barranqullla, de la sociedad:
PROCAPS  S.AZ: : - BrommmmmmogEoooooooo oo
cuya parte = ~pertinentez-se inscribidé en esta“Camara de:Comercio, -el’
29 de Mayo de 2000 bajo el No. 87,250 del libro respectivo, fueron

.o |
hechos los siguientes nombramientos:

CLASE B JUNTA DIRECTIVA
Principales

1. Minski Gontovnik Ruben CC.*x*x*xxx*x%7 463 ,6982
.3 2. Minski: Gontovylk Meyer 5 = CC.*xkxxxx7,461,324.
-’ 3. Minski. ‘Gontovhnik#Jose CC.**kkx*x*xg8 671,834

Suplentes
1. Minski Zirberblum Elllot
2. lenskl Deltel Danlel ;
3. *Minski Shardn '

C.okkkkx%x72,219,541
T kkkkkkkk kK KKK kKK

.*990,212,082, 805

CERTIPFICA

LA B B ER
A L PRI Sy
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S .A.-- - m s o s m o e s e e e e e m e m————— - — - -
NIT: 890.106.527-5.

Que segln Acta No. 116 del 27 de Junio de 1997 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribid en esta Camara de Comercio,
el 15 de Agosto de 1997 Dbajo el No. 70,838 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacién

Presidente.

Minski Gontovnik Ruben CC.**x*x*x***7 463,982
Suplente del Presidente :

Minski Minski Abraham CC.*¥**x*x*x%xx*%802,575
Vicepresidente

Minski Gontovnik Meyer CC.***x*x*xx*x7 461,324
Suplente del vicepresidente

Minski Gontovnik Jose CC.***k*xx**x8 671,834

..CERTIVFICA

Que segln Acta No. 11 del 01 de..Febrero de 2001 correspondiente a
la Junta Directiva eh Barranquilla,"“de .la sociedad: PROCAPS S.A.
cuya parte pertinente se inscribidé en esta Camara de Comercio, el
12 de Febrero de 2001 bajo el “No: "91,273 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacién
Gerente General.

Uribe Ochoa Guillermo Luis CC.**%%x%%x70,073,754
CERTIFICA

Que seglin Acta No. 406 del 02 de Sep/bre de 2004 correspondiente a
la Junta Directiva en Barranquilla, de 1la sociedad: PROCAPS S.A.
cuya parte pertinente se - inscribid en esta Camara de Comercio, el
09 de Sep/bre de 2004 bajo el No. 113,263 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacién
Suplente del Gerente. A ’
Tanaka Tatekawa Walter - CC.*x*x*x*k%x]16,251,923

CERTIVFICA

Que segln Acta No. 124 del 29 de Marzo de 1999 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribid en esta Camara de Comercio,
el 04 de Agosto de 1999 bajo el No. 82,226 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn

kkkkkkkkk* C O N T I N U A *hkkkkdkkxx
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Revisor Fiscal Ppal.

Vargas Pertuz Ana Isabel

No
Ac

p
‘Julio 4

Que seglin Acta
la_ Asamblea _de
S‘A cuya parte

el 30 de

fueron hechos los sig

Cargo/Nombre
Suplente del Revisor
Duarte Dlaz‘Dav

Escritura
otorgada en* la No
se inscribid en e
bajo el No. 3,492 de
y laS; sinscripcione
3.498,..-3.499, 3.50
3,507 Consta que
obrando como Preside
NATURMEGA S.A. que
Representante-. Legaq
debldamente—ffaculta
Organo Social, oto
general, ampllo Y
MIELES .BUELVAS CC
CC.No. 22 579.748;

123

Que' por

c

CC.*¥**x*%32 696,645

cC E R T I F I

151 del
cionistas en Barranquilla,
'ente se inSc¢ribid en.
e 2009 bajo el No. 151,
guientes nombramientos:

31 de Marzo de 2009 correspondiente a
de la sociedad: PROCAPS
£€8ta Camarasde Comerc1o ,
129 del 1ibrd respectiva,

G
ert

Identificacidén

Fiscal. L s
LkkEx**730715,965

id

CERTIVFICA

piblica No. 27784 del_ 07 de Dic/bre de 2007

raria 2 a. de“Barranquilla cuya parte pertinente
sta Camara de Comercio, el 20 de Dic/bre de 2007
Il libro respectivo,----+----------"----~--~----—-—--—
5 3.492- 3.493, 3.494, 3.495,

0, 3.501;73-502, 3. 503 3.504,

7.463. 982ﬁ
nte yzggpresentante Legal de la sociedad C.I.

RUBEN MINSKI GONTOVNIK, C.C. No
obrando, -en. su condICLon '‘de~Presidente y -------
lg?&eﬁla/éoq}edadQPRQCAPS ‘Aﬁﬂlel presidente - = i
do =por los_/EstatutosL/8001aleS} y“por el Maximo
rgajlos 81gu1entes§poderes Q@torgar poder

QEuflclente a[los{doctorustOSEFINA DEL CARMEN ----

-

*a MARCELA CARVAJALINO PAGANO..
FRANCESCHINI CCiNo.22.463, 716

NO‘33/138.497
RISTINA;,VIOLI

con

las facultades que| se transcriben a continuacion: a.- Para que —————
representen a la sociedad PROCAPS S.A, ante todo tipo de -----------
autoridades adminisftrativas vy jurisdiccionales, en asuntos de ------
naturaleza civil, laboral comercial, penal; aduanera;, cambiariaj:
tributaria, -“policiva, ‘administrativa y fiscals’ b.- Contéstar y --:
presentar demandas,| requerimientos, recursos, pedir y aportar ------
pruebas, recibir, pnotificarse, ejercer la accion de tutela, --------
tramitar incidente | de desacato, comparecer en los procesos que -----
cursen” contra 1aJ?sociedad “allanarse”“en nombré’de la sociedad en
los asuntos que” sean necesarios, transigir, désistir, sustltulr
renunciar vy reasumir el poder. c.- La facultad expresa de ----------
conciliar, por tanto pueden llegar a acuerdos conciliatorios, ------
transaccionales, jjudiciales o extrajudiciales o extra]ud1c1ales,5
cualqulera “Jue sea su-- cuantia,®.para lo eual las apoderadas deben
aportar la autoﬁizacion simple vy escrita del Representante legal
de 1la sociedad. d.- Podran presentar solicitudes de devolucion y/o
compensacion de 1ﬂpuestos, ventas y rentas, recibir los pagos por
las devolucioness adelantar todo tramite o proceso admln;stratlvo
ante “1a DIAN, de tal forma“dque en ningun momento Guede sin -=------
representacion legal de la sociedad. PODERES ESPECIALES: a.- Se ----
confiere poder especial amplio y suficiente a las personas que se
determinan seguldaﬁente_\ que conforman el grupo A y B para, para
FEEFFEFFFF O N i I N A FFFFFFFFER — =
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DE BARRANQUILLA

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S.A. - -- o s s e e e e m o e e s m e —m——— - e i
NIT: 890.106.527-5.

que conjuntamente suscriban contratos de suministros de mercancias
y servicios con entidades oficiales, hasta la suma de OCHOCIENTOS
MIL DOLARES DE LOS ESTADOS UNIDOS DE AMERICA (US800.000.00), -------
liquidados a 1la tasa representativa del mercado vigente en el dia
que se realice 1la respectiva transaccion. Grupo A. WALTER NANAKA
TATEKAWA CC.No.16.251.923, CLAUDIA TANGARIFE CASTILLO ---------- ---
CC.No.41.660.293, CARMEN ALICIA FLOREZ CC.No.22.434.044, IVAN --~----
VILLAREAL CAMACHO CC.No.91.201.749, CARMEN ALICIA HERRERA ----------
DIAZGRANADOS CC.No.22.377.540, DAVID ANTONIO CHARRIS GIRALDO -------
CC.No.19.341.274, RICARDO DORADO HURTADO CC.No.79.715.772, JAIME
FORERO LLINAS CC.No0.19.300.593. b.- Se confiere poder especial -----
amplio y suficiente al senor WILLIAM ALBERTO BARROS CERRA -~---------
CC.No.8.715.941, para gque en nombre y representacion de PROCAPS ----
S.A., suscriban declaraciones cambiarias, aduaneras y tributarias a
que este obligada la sociedad, en el giro normal de sus negocios y
operaciones sociales, por tanto, quedan facultados para firmarlas,
como tambien los demas documentos relacionados con'ellas, ----------
notificarse, aportar.y solicitar las pruebas que sean necesarias.

c.-Otorgar poder especial amplio y'suficiente al senor MARLON -----
TATIS PAREDES CC.No.72.176.874  y .al :senor:: WILLIAM ALBERTO BARROS
CERRA CC.No.8.715.941,- para que en nombre y representacion de ------
PROCANPS S.A., suscriban las declaraciones, reportes vy cualquier
documento relacionado con los tramites o registros de Comercio -----
Exterior y o cualquier entidad del Estado que haga sus veces: d)
Otorgar poder especial amplio y suficiente a la doctora CARMEN -----

ALICIA HERRERA DIAZGRANADOS, CC.No.22.377.540 y al doctor WALTER
TANAKA TATEKAWA, CC.No0.16.251.923, para que en nombre y ---------=---
representacion de PROCAPS S.A.; endosen los titulos valores de la

sociedad hasta por la suma de UN MIL MILLONES DE PESOS -------------
(1.000.000.000.00) M.L. CUARTO: EI representante legal de la -------

sociedad PROCAPS- S.A.; doctor RUBEN ' MINSKI GONTOVNIK, manifiesta
que la presente reforma fue aprobada por la Asamblea General -------
Extraordinaria de Accionista de PROCAPS S.A., con observancia de

las disposiciones legales y estatutarias.--------------=-“----------
CERTIFICA

Que por Escritura Pablica No. 1,933 del 16 de Sep/bre de 2008,
otorgada en 1la Notaria 2 a. de Barranquilla cuya parte pertinente
se inscribi®é en esta Camara de Comercio, el 06  de Octubre de 2008
bajo el No. 3,748 del libro respectivo,----=--=-=-------------mw-c----
Consta que el seflor RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, que
comparece en su condicion de Presidente y Representante Legal de la
Sociedad PROCAPS S.A., confiere por medio de este instrumento ------
publico Poder especial Amplio y Suficiente a la doctora MILENA -----
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ESCAFFI PARDO, C.CL No. 32.758.420, para que en nombre y -----------
representacion de PROCAPS S.A. suscriba declaraciones cambiarias,

aduaneras y tributarias a, sque este obilgada la sociedad en el giro
normal®.-de sus nego&los v opera01ones sociales, por-tanto queda —————
facultada para firmar, como tambien los demas documentos -----------
relacionados con ellas, notificarse, aportar y solicitar las -------

pruebas dque _sean necesarias.-------------mo—o oo -
#E b A : 5 o

CERTTFICA

Que por Documento |Privado del 09 de Abril de 2010, otorgado en
Barranguilla inscrito en egta Camara de Comercio,-el 20 de Abril de
2010 bdjo el Nro 4,201 del libro respectivo, ﬁf e
Consta que el sefior RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, ----
quien obra en el |caracter de Presidente y/o Representante legal de
la sociedad PROCAPS S.A., que por medio de este instrumento -------- .
publlco, otorga Poder Espec1a1 Amplio y Suficiente a ladDoctora - =
MONICA DE “HART DE OCHOA identificada con C:C. No. 32.%676.025, para
que en nombre Yy representacion de la sociedad, Endose las Facturas
Nacionales e Internacionales hasta por la suma de UN MIL MILLONES DE
PESOS {$1.000.000.000.00)M.L.;, La doctora Monica ..de Hart de . Ochoa,

queda ;- facultada spara reallzar\todo acto o tramit ~necesario’ para el
cabal cumpllmlento del pfesente mandato.

i F Ly
_;ff,ﬁﬂkd£/\j?2flizk o =

Z !{g: ’E:’/R,._ —EI; I\:

Que por Documentdi/Prlvado del /10f\de/‘Junlo“%de\2010; otorgado -én
Barranquilla 1nscr1to;§én esta‘CamaragdedComerc1o,/el 13 de Julio de
2010 bajo el Nro a, 22§,de1,Ifbro mespectlvogJiéiﬁ?i—ﬁ —————————————————
consta _que el senorEBUBEN MISNKI" GONTOVNIK, ""NG. 7.463.982 en su
ond1c1on de Presidente y representante ~legal de PROCAPS S. AixV
confiere poder esgec1al amplio y suficiente al séfior RICARDO DORADO
HURTADO cc. No. 79.715.772 para que represente a la sociedad, ante
el 1INVIMA, Fondo [Nnacional de estupefacientes e ICA, con el fin que
gestione, tramite o presente las diferentes solicitudes .y, --------37 =
péticiones dé-la empresd; segun la’competenc1a .de estas éntidades. <%
Por lo anterior, |el Sefior RICARDO DORADO HURTADO, queda facultado
para presentar, destionar, tramitar y firmar las dlferentes ————————
solicitudes vy pet1c1ones de la empresa, segun la competenc1a de ----
estas ntidades, #*"como tamb1en presentar 'y firmar
documeritos re1a01orados con”estas soliéitudes, notificarse dé
cualquier acto administrativo gque expidan, aportar y solicitar las
pruebas que sean |necesarias, desistir, y en general a realizar todo
tramite o agto necesario de tal forma que lagsociedad en:ningun ---=
momento quede sin representac1on,1egal antesestas entidades, en -
cumplimiento fiel [al mandato otorgado.--------=------~-c-eoomomooo

LA

-

LAz Az o
Que por Documento| Privado="del 03 Agosto de 2010, otorgado en
Barranquilla inscrito en esta Cémara de Comercio, el 24 de Agosto
de 2010 bajo el Nro (4,258 del libro respectivo, ———————————————————————
consta que RUBEN MINSKI GONTOVNIK Vaxon,x»mayor de edad de esta

CERTIVFICA

I
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vecindad, identificado con 1la cédula de ciudadania No.7.463.982,
expedida en Barranquilla, en mi condicién de Representante legal
y/o Presidente de la sociedad PROCAPS S. A., conforme a las --------
facultades otorgadas por los Estatutos Sociales, todo lo cual ------
demuestro con el certificado de existencia y representacidn legal
expedido por 1la Camara de Comercio de Barrangquilla, que adjunto a
este escrito, me permito manifestarles que confiero poder especial,
. amplio y suficiente al sefior MARIO LOPEZ LEON, varén, mayor de -----

edad, de esta vecindad, identificado con la cédula de ciudadania
No.72.311.558, expedida en Puerto Colombia (Atlantico), para que en
nombre y representacidén de la sociedad, realice los siguientes -----
actos: 1. Endosar las Facturas Nacionales e Internacionales de esas
compafiias hasta por la suma de UN MIL MILLONES DE PESOS ----~-=------
($1.000.000.000.00) Moneda Legal. 2. Suscribir Declaraciones -------
Cambiarias, Aduaneras vy Tributarias a las que esta obligada la -----
sociedad en el giro ordinario ' de. sus negocios, quedando facultado
para notificarse, aportar y solicitar pruebas relacionados con las
declaraciones Cambiarias. El sefior, MARIO" LOPEZ :LEON, queda ---------
facultado para notificarse, - aportar 'y sollcltar pruebas, presentar
escritos en caso que resultetanecesarlo en general a realizar todo
acto, diligencia o tramite que considere indispensable para el -----
cabal cumplimiento del presente mandato.----------------—-—--—womo----

CERTIVFICA

Que en esta Camara de Comercio no aparecen inscripciones posteriores
‘ de documentos referentes a reforma, disolucidn, 1liquidacidén o
nombramientos de representantes legales de la expresada sociedad.

CERTIFICA
Que su Gltima Renovacidén fue el: 30 de Marzo de 2010.

La informacidén sobre embargos de establecimiento se suministra en
Certificados de Matricula, la de contratos sujetos a registro, en
Certificados Especiales.

CERTIFICA

Que 1los actos de registro aqui certificados quedan en firme cinco
dias hébiles despues de la correspondiente inscripcidn, siempre
que, dentro de dicho término, no sean objeto de los recursos de
reposicidn ante esta entidad, vy/o de apelacién para ante la
Superintendencia de Industria y Comercio.
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1
HYDROXY ALKYL SUBSTITUTED
1,3,8-TRIAZASPIRO{4.5]DECAN-4-ONE
DERIVATIVES USEFUL FOR THE
TREATMENT OF ORL-1RECEPTOR
MEDIATED DISORDERS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application 60/409,134, filed on Sep. 9, 2002, which is
incorporated by reference herein in its entirety.

FIELD OF THE INVENTION

The present invention is directed to novel hydroxy alkyl
substituted  1,3,8-triazaspiro[4.5]decan-4-one  derivatives
useful in the treatment of disorders and conditions mediated
by the ORL-~1 G-protein coupled receptor. More particularly,
the compounds of the present invention are useful in the
treatment of disorders and conditions such as anxiety,
depression, panic, mania, dementia, bipolar disorder, sub-
stance abuse, neuropathic pain, acute pain, chronic pain,
migraine, asthma, cough, psychosis, schizophrenia, epi-
lepsy, hypertension, obesity, eating disorders, cravings, dia-
betes, cardiac arrhythmia, irntable bowel syndrome,
Crohn’s disease, urinary incontinence, adrenal disorders,
attention deficit disorder (ADD), attention deficit hyperac-
tivity disorder (ADHD), Alzheimer’s disease, for improved
cognition or memory and for mood stabilization.

BACKGROUND OF THE INVENTION

The ORL-1 (orphan opioid receptor) G-protein coupled
receptor, also known as the nociceptin receptor, was first
reported in 1994, and was discovered based on its homology
with the classic delta-(OP-1), mu-(OP-3), and kappa-(OP-2)
opioid receptors. The ORL-1 G-protein coupled receptor
does not bind opioid ligands with high affinity. The amino
acid sequence of ORL-1 is 47% identical to the opioid
receptors overall, and 64% identical in the transmembrane
domains. (Nature, 1995, 377, 532.)

The endogenous ligand of ORL-1, known as nociceptin,
a highly basic 17 amino acid peptide, was isolated from
tissue exfracts in 1995. It was named both nociceptin,
because it increased sensitivity to pain when injected into
mouse brain, and orphanin FQ (OFQ) because of the termi-
nal phenylalanine (F) and glutamine (Q) residues that flank
the peptide on the N- and C-termini respectively. (WOQ97/
07212)

Nociceptin binding to ORL-1 receptors causes inhibition
of cAMP synthesis, inhbition of voltage-gated calcium
channels, and activation of potassium conductance. In vivo,
nociceptin produces a variety of pharmacological effects that

at times oppose those of the opioids, including hyperalgesia s

and inhibition of morphine-induced analgesia. Mutant mice
lacking nociceptin receptors show better performance in
learning and memory (asks. These mutant mice also have
normal responses to painful stimuli.

The ORL-1 receptor is widely distributed/expressed
throughout the human body, including in the brain and spinal
cord. In the spinal cord, the ORL-1 receptor exists in both
the dorsal and ventral horns, and precursor mRNA has been
found in the superficial lamina of the dorsal homn, where
primary afferent fibers of nociceptors terminate. Therefore,
the ORL-1 has an important role in nociception transmission
in the spinal cord. This was confirmed in recent studies

o
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wherein nociceptin, when given to mice by i.c.v. injection,
induced hyperalgesia and decreased locomotor activity.
(Brit. J. Pharmacol. 2000, 129, 1261.)

Tto, et al., in EP 0997464 disclose 1,3,8-triazaspiro[4.5]
decan-4-one compounds as ORL-1 receptor agonists, useful
as analgesics or the like in mammalian subjects.

Hohlweg et al., in PCT publication WO 01/36418 disclose
triazaspirodecanones with high affinity for opioid receptor
subtypes useful in the treatment of migraine, non-insulin
dependent diabetes mellitus, sepsis, inflammation, inconti-
nence and/or vasomotor disturbances.

Tulshian et al. in PCT publication WO00/06545 disclose
high affinity ligands for the nociceptin receptor ORL-1 and
the use of said compounds as nociceptin receptor inhibitors
useful in the treatment of pain, anxiety, cough, asthma,
depression and alcohol abuse.

Higgins, et. al., in European Forum of Neuroscience
2000, Brighton, UK., Jun. 24-28, 2000, Poster 077.22
disclosed,  8-[(1R,3aS)-2,3,3a,4,5,6-hexahydro-1H-phe-
nalen-1-yl}-1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one use-
ful as cognition enhancers.

We now describe novel small molecule modulators of the
ORL-1 receptor, useful for the treatment of disorders and
conditions mediated by the ORL-1 receptor, such as anxiety,
depression, panic, dementia, mania, bipolar disorder, sub-
stance abuse, neuropathic pain, acute pain, chronic pain,
migraine, asthma, cough, psychosis, schizophrenia, epi-
lepsy, hypertension, obesity, eating disorders, cravings, dia-
betes, cardiac arrhythmia, irritable bowel syndrome,
Crohn’s disease, urinary incontinence, adrenal disorders,
attention deficit disorder (ADD), attention deficit hyperac-
tivity disorders (ADHD), Alzheimer's disease, for improved
cognition or memory and for mood stabilization.

SUMMARY OF THE INVENTION

The present invention is directed to compounds of the
general formula (I)

wherein
R® is selected from the group consisting of

RA OH

C—C—(CR°RP),;—X and

RE RA
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3

-continued
OH RA

(CRERD),3—C—C—X;

RA RB

each R* and R” is independently selected from the group
consisting of hydrogen and C, jalkyl,

each R and R” is independently selected from the group
consisting of hydrogen, hydroxy, carboxy, C,_alkyl,
C,_alkoxy, nitro, cyano, N(R¥),, aryl, arC, alkyl, het-
eroaryl or heterocycloalkyl; wherein the aryl, arC, _,alkyl,
heteroaryl or heterocycloalkyl substituent is optionally sub-
stituted with one or more substituents independently
selected from hydroxy, carboxy, C, alkyl, C, ,alkoxy, nitro,
cyano or N(R®),;

each R¥ is independently selected from the group con-
sisting of hydrogen and C, _jalkyl;

X is selected from the group consisting of —NR'R?,
—C(0)—NR'R?®, —NR'—C(0)—R?, —OR!, —SR’,
—SOR!, —SO,R*, —S—(C,_alkyl)-NR'R? —S—(C,_
alkyl)—NR'—C(0)O—C(CH,),, —SO—(C™alkyl)-
NR'R? and —80,~—~(C,_,alky])-NR'R?, wherein the alky]
portion of the —S—(C,_alkyl)-NR'R*, —SO—(C*alkyl)-
NR'R? or —S0,—(C, .alkyl)-NR'R? group is optionally
substituted with one or more substituents independently
selected from carboxy, hydroxy, hydroxyC, ,alkyl,
C,qalkyl, C,_salkoxycarbony! or —CONR'R?;

each R" and R? is independently selected from the group
consisting of hydrogen, C,_salkyl, C, salkoxy, C,_salkoxy-
carbonyl, cycloalkyl, cycloalkyl-C, ,alkyl, partially unsat-
urated carbocyclyl, partially unsaturated carbocyclyl-C, .
salkyl, aryl, arC, alkyl, arC, jalkoxy, heteroary],
heteroaryl-C, _jalkyl, heterocycloalkyl, heterocycloalkyl-
C,_4 alkyl, —C(O)—C| _salkyl, —C(O)-aryl, —C(O)-arC, ,
alkyl, —C(O)-heteroaryl, —C(O)-heterocycloalkyl, —C(O)
O-cycloalkyl and —C(0)O-aryl, —C(0)O-arC, , akyl,
—C(O)O-(partially unsaturated carbocyelyl), C(O)-het-
eroaryl, —C({O)O-heterocycloalkyl; wherein the C, galkyl,
cycloalkyl, partially unsaturated carbocyclyl, aryl, arC,.
salkyl, heteroary! or heterocycloalkyl group, whether alone
or part of a substituent group, is optionally substituted with
one or more substituents independently selected from halo-
gen, hydroxy, carboxy, C, salkyl, C, ,alkoxy, tmifluorom-
ethyl, trifluvoromethoxy, nitro, cyano, C(O)—C, ,alkyl,
C, alkoxycarbonyl, N(R®),, N(R%),—C, _,alky], N(RF)—
C(O)C(CH,),, —C,_4alkyl-N(R")—C(0)0—C, jalkyl and
—NR*—C(0)0—C, _alkyl, aryl, aryloxy, cycloalkyl,
heteroaryl, aryl substituted heteroarylaminosulfonyl or
C, _salkylthio;

allernatively when R' and R* are both bound to the same
nitrogen atom, R' and R? are taken together with the nitro-

gen atom to which they are bound to form a heteroaryl or s

heterocycloalky!l group; wherein the hetercaryl or heterocy-
cloalkyl group is optionally substituted with one or more
substituents independently selected from halogen, hydroxy,
carboxy, C,_alkyl, hydroxy substituted C,_alkyl,
C, satkoxy, C,_jalkoxycarbonyl, triflucromethyl, trifluo-
romethoxy, nitro, cyano, N(RS),, aryl, arC, .alkyl, het-
eroaryl, heterocycloalkyl, di(C,_g)alkylamino-carbony?,
C, alkoxycarbonyl-N(R®)—  or  arylamino-C, _jalkyl;
wherein the aryl, arC,_,alkyl, heteroaryl or heterocycloalky)
substituent is optionally further substituted with one or more
substituents independently selected from halogen, hydroxy,
carboxy, C,_jalkyl, C,_alkoxy, trifluoromethyl, trifluo-
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romethoxy, nitro, cyano, N(R),, pheny! or substituted phe-
nyl; wherein the substituents on the phenyl are one or more
independently selected from halogen, hydroxy, carboxy,
C,.4alkyl, C,_salkoxy, trifluoromethyl, triffuoromethoxy,
nitro, cyano or N(R®),;

R3 is selected from the group consisting of aryl, arC,.
salkyl and heteroaryl, wherein the aryl, arC, calkyl or het-
eroaryl group is opticnally substituted with one or more
substituents independently selected from halogen, hydroxy,
carboxy, C,_,alkyl, C, alkoxy, trifluoromethyl. trifluo-
romethoxy, nitro, cyano or N(R%),;

n is an integer from 0 to 2;

R* is selected from the group consisting of hydroxy,
C,_4alky! and hydroxy substituted C, jalkyl;

m is an integer from 0 to 1;

L' is selected from the group consisting of C, salkyl and
C;.qalkenyl; wherein the double bond of the C, salkenyl
group is at least one carbon atom removed from the attach-
ment point to the N atom; and wherein the C, calkyl or
C;.qalkenyl group is optionally substituted with one to two
substituents independently selected from hydroxy, fluoro,
C,_salkyl, fluorinated C,_galkyl or C,_galkoxy;

selected from the group consisting of cycloalkyl, partially
unsaturated carbocyclyl, aryl, heteroaryl and heterocy-
cloalkyl;

p is an integer from 0 to 5;

R’ is selected from the group consisting of hydroxy,
carboxy, halogen, C, calkyl, hydroxy substituted C, salkyl,
C,salkoxy, nitro, cyano, NR'R?, wriflucromethyl, trifluo-
romethoxy, C,_jalkoxycarbonyl, ~—~SO--NR'R?, SO
NR'R? and —C(0)—NR'R?;

q is an integer from 0 to 1;

RS is selected from the group consisting of -(L%),,-R’;

L? is selected from the group consisting of —C,_galkyl-,
—C,_alkenyl-, —C,_qalkynyl-, —O—, —S—, —NH
—N(C,_jalkyl)-, —C, qalkyl-0—, —C, alkyl-S—,
—0—C, _galkyl-, —S—C,_qalkyl-, —O0—C, salkyl-O—,
—S—C, galkyl-S—, —SO,—, —SO,NH—, —SO,N(C,.
aalkyl)-, —~NH—SO,—, —N(C_,alky])-SO,—, —C(O)—
O— and —O0—C(0)—;

R7 is selected from the group consisting of aryl, partially
unsaturated carbocyclyl, cycloalkyl, heteroaryl and hetero-
cycloalkyl; wherein the aryl, partially unsaturated carbocy-
clyl, cycloalkyl, heteroaryl or heterocycloalkyl group is
optionally substituted with one or more substituents inde-
pendently selected from hydroxy, carboxy, halogen,
C,_salkyl, C,_galkoxy, nitro, cyano, N(RZ),, trifluoromethyl,
triffuoromethoxy, C,_,alkoxycarbonyl, —SO,-~N(R#), and
—C(0)—N(R?);

or a pharmaceutically acceptable salt thereof.

Mustrative of the mvention is a pharmaceutical compo-
sition comprising a pharmaceutically acceptable carrier and
any of the compounds described above. An illustration of the
invention is a pharmaceutical composition made by mixing
any of the compounds described above and a pharmaceuti-
cally acceptable carrier. Hlustrating the invention is a pro-
cess for making a pharmaceutical composition comprising
mixing any of the compounds described above and a phar-
macentically acceptable carrier.



US 7,081,463 B2

5

Exemplifying the invention are methods of treating dis-
orders and conditions mediated by the ORL-1 receptor in a
subject in need thereof comprising administering to the
subject a therapeutically effective amount of any of the
compounds or pharmaceutical compositions described
above.

An example of the invention is a method of freating a
condition selected from the group consisting of anxiety,
depression, panic, mania, dementia, bipolar disorder, sub-
stance abuse, neuropathic pain, acute pain, chronic pain
migraine, asthma, cough, psychosis, schizophrenia, epi-
lepsy, hypertension, obesity, eating disorders, cravings, dia-
betes, cardiac arrhythmia, irritable bowel syndrome,
Crohn’s disease, urinary incontinence, adrenal disorders,
attention deficit disorder (ADD), attention deficit hyperac-
tivity disorder (ADHD), Alzheimer’s disease, for improved
cognition or memory and for mood stabilization, in a subject
in need thereof comprising administering to the subject a
therapeutically effective amount of any of the compounds or
pharmaceutical compositions described above.

Another example of the invention is the use of any of the
compounds described herein in the preparation of a medi-
cament for treating: (a) anxiety, (b) depression, (¢) panic, (d)

mania, (e) dementia, (f) bipolar disorder, (g) substance abuse

(h) neuropathic pain, (i) acute pain, (j) chronic pain, (k)
migraine, (1) asthma, (m) cough, (n) psychosis, (0) schizo-
phrenia, (p) epilepsy. (q) hypertension, (r) obesity, (s) eating
disorders, (t) cravings, (u) diabetes), (v) cardiac arrhythmia,
(w) irritable bowel syndrome, (x) Crohn’s disease, (uy)
urinary incontinence, (z) adrenal disorders, (aa) attention
deficit disorder (ADD), (bb) attention deficit hyperactivity
disorder (ADHD), (cc) Alzheimer’s disease, for (dd)
improved cognition, (ee) improved memory and (ff) mood
stabilization, in a subject in need thereof.

The present invention is further directed to a compound of
formula (E)

(E)

wherein

R? is selected from the group consisting of aryl, arC, 4
alkyl and heteroaryl; wherein the aryl, arC, salkyl or het-
eroaryl group is optionally substituted with one or more
substituents independently selected from halogen, hydroxy,
carboxy, C,_alkyl, C,.,alkoxy, trifluoromethyl, trifluo-
romethoxy, nitro, cyano or N(R?),;

wherein each RE is independently selected from hydrogen
or C,_salkyl;

n is an integer from 0 to 2;

R* is selected from the group consisting of hydroxy,
C, 4alkyl and hydroxy substituted C, alky!;

Y is selected from the group consisting of hydrogen,
C | _4alkyl, t-butoxycarbonyl and
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(R6)q5

m is an integer from 0 to 1,

L' is selected from the group consisting of C,_salkyl and
C,_salkenyl;

wherein the double bond of the C,_calkeny] group is at least
one carbon atom removed from the attachment point to the
N atom; and wherein the C,_salkyl or C,_salkenyl group is
optionally substituted with one to two substituents indepen-
dently selected from hydroxy, fluoro, C, calkyl, fluorinated
C,.¢alkvl or C,_calkoxy;

is selected from the group consisting of cycloalkyl, partially
unsaturated carbocyclyl, aryl, heteroaryl and heterocy-
cloalkyl;

p is an integer from 0 to 5;

R® is selected from the group consisting of hydroxy,
carboxy, halogen, C, calkyl, hydroxy substituted C,_salkyl,
C,.calkoxy, nitro, cvano, NR'R?, wifluoromethyl, triftuo-
romethoxy, C,_jalkoxycarbonyl, —SO—NR'R?, —80—
NR'R? and —C(O)—NR'R?;

q is an integer from 0 to 1,

RS is selected from the group consisting of (L%, ,-R’;

L? is selected from the group consisting of —C,_galkyl-,
—C,_jalkenyl-, —C,_qalkynyl-, —O—, —-S— —NH—,
—N(C,4alkyl)-, —C,4alkyl-O—, —C, calkyl-S—,
—0-—C, _galkyl-, —S—C, _qalkyl-, —O0—C,_salkyl-O—,
—S—C, qalkyl-S—, —SO,—, —SO,NH—, —SQ,N(C, ,
alkyl)-, —NH~--80,—, —N(C_,alky})-8O,—. —C(O)—
O— and —O—C(0)—;

R’ is selected from the group consisting of aryl. partially
unsaturated carbocyclyl, cycloalkyl, heteroaryl and hetero-
cycloalkyl; wherein the aryl, partially unsaturated carbocy-
clyl, cycloalkyl, heteroary! or heterocycloalky! group is
optionally substituted with one or more substituents inde-
pendently selected from hydroxy, carboxy, halogen,
C,_¢alkyl, C,_salkoxy, nitro, cyano, N(RE),, trifluoromethyl,
trifluoromethoxy, C, ,alkoxycarbonyl, —SO,—N(R#), and
—C(O)--NR");

or a pharmaceutically acceptable sall thereof.

DETAILED DESCRIPTION OF THE
INVENTION

The present invention provides hydroxy alkyl substituted
1,3,8-triazaspiro{4.5]decan-4-one derivatives useful for the
treatment of disorders and conditions mediated by the
ORL-1 receptor. More particularly, the compounds of the
present invention are of the general formula (1)
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| ®),
(™
®%),

wherein R%, R?, n, R, m, L,

p, R®. q and R are as herein defined, or a pharmacentically
acceptable salt thereof. The compounds of formula (1) are
useful in the treatment of disorders mediated by the ORL-1
receptor. The compound of formula (1) are further useful for
the treatment of disorders associated with the adrenal gland.

More particularly, the compound of formula (1) are useful
in the treatment of anxiety, depression, panic, mania, demen-
tia, bipolar disorder, substance abuse, neuropathic pain,
acute pain, chronic pain migraine, asthma, cough, psychosis,
schizophrenia, epilepsy, hypertension, obesity, eating disor-
ders, cravings, diabetes, cardiac arthythmia, irritable bowel
syndrome, Crohn’s disease, urinary incontinence, adrenal
disorders, attention deficit disorder (ADD), attention deficit
hyperactivity disorder (ADHD), Alzheimer's disease, for
improved cognition or memory and for mood stabilization.
Preferably, the compounds of formula (I) are useful in the
treatment of anxiety, depression, substance abuse, neuro-
pathic pain, acute pain, chronic pain, migraine, cough,
hypertension, cardiac arrhythmia, irritable bowel syndrome
and Crohn’s disease.

In an embodiment of the present invention are compounds
of formula (I) wherein R° is selected from the group con-
sisting of

R* OH

C~—C—(CRRP); 3;—X and

RE RA

OH R*
(CRORPY,y—=C~—C—X;

RA RE

gach R and R? is independently selected from the group
consisting of hydrogen and C, ,alkyl,

each R€ and R? is independently selected from the group
consisting of hydrogen, hydroxy, carboxy, C,_alkyl,
C,_salkoxy, nitro, cyano, N(R®),, aryl, arC, ,alkyl, het-
eroaryl or heterocycloalkyl; wherein the aryl, arC, alkyl,
heteroaryl or heterocycloalkyl substituent is optionally sub-
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stituted with one or more substituents independently
selected from hydroxy, carboxy, C, alkyl, C,_salkoxy, nitro,
cyano or N(RF),;

each RZ is independently selected from the group con-
sisting of hydrogen and C, ,alkyl,

X is selected from the group consisting of —NR'R?,
—C(0)—NR'R?, —NR'--C(0)—R?, —OR', —SR',
—SOR!, —SO,R!, —S—(C,_jalkyl)-NR'R?, —S—(C, ,
alkyl)-NR'—C(0)0—C(CH,),, —SO—(C,_alkyl)-NR'R*
and —80,—(C,_,alky)-NR'R?; wherein the alkyl portion
of the —8—(C,_,alky])-NR'R?, —SO—(C,_jalkyl)-NR'R?
or —80,—(C, ,alkyl)-NR'R? group is optionally substi-
tuted with one or more substituents independently selected
from carboxy, hydroxy, hydroxyC, ,alkyl, C, jalkyl,
C,.,alkoxycarbony! or —CONR'R%;

each R' and R? is independently selected from the group
consisting of hydrogen, C, qalkyl, C, salkoxy, cycloalkyl,
cycloalkyl-C, ,alkyl, partially unsaturated carbocyclyl, aryl,
arC, _jalkyl, arC, _jalkoxy, heteroaryl, heteroaryl-C, 4alkyl,
heterocycloalkyl, heterocycloalkyl-C, ,alkyl, —C(O)—C,_
salkyl, —C(O)-aryl, —C(0)-arC,_,alkyl, —C(O)-heteroaryl
and —C(O)-heterocycloalkyl; wherein the C,_zalkyl,
cycloalkyl, partially unsaturated carbocyclyl, aryl, arC, ,
alkyl, heteroaryl or heterocycloalkyl group, whether alone or
part of a substituent group, is optionally substituted with one
or more substituents independently selected from halogen,
hydroxy, carboxy, C, ,alkyl, C, ,alkoxy, trifluoromethyl,
trifluoromethoxy,  nitro,  cyano,  C(O)—C, jalkyl,
C,_.alkoxycarbonyl, N(R®),, N(R®),—C, _.alkyl, N(R*)—
C(O)C(CH,),, aryl, aryloxy, cycloalkyl, heteroaryl. aryl
substituted heteroarylaminosulfonyl or C,_galkylthio;

alternatively when R’ and R? are both bound to the same
nitrogen atom, R' and R” are taken together with the nitro-
gen atom to which they are bound to form a heteroaryl or
heterocycloalkyl group; wherein the heteroaryl or heterocy-
cloalky! group is optionally substituted with one or more
substituents independently selected from halogen, hydroxy,
carboxy, C,_jalkyl. C,_alkoxy, C, ,alkoxycarbonyl, trifiuo-
romethyl, trifluoromethoxy, nitro, cyano, N(R5),, aryl, arC .
4alkyl, heteroaryl, heterocycloalkyl, di(C, ¢)alkylamino-car-
bonyl. t-butoxycarbonyl or arylamino-C, ,alkyl; wherein
the aryl, arC,_,alkyl. heteroaryl or heterocycloalky! substitu-
ent is optionally further substituted with one or more sub-
stitvents independently selected from halogen, hydroxy,
carboxy, C, ,alkyl, C,,alkoxy, trifluoromethyl, trifluo-
romethoxy, nitro, cyano, N(R®), or substituted phenyl;
wherein the substituents on the phenyl are one or more
independently selected from halogen, hydroxy, carboxy,
C,alkyl, C .alkoxy, trifluoromethyl, trifluoromethoxy,
nitro, eyano or NRF),;

R? is selected from the group consisting of aryl, arC,_
salkyl and heteroaryl; wherein the aryl, arC,_calky! or het-
eroary] group is optionally substituted with one or more
substituents independently selected from halogen, hydroxy,
carboxy, C,.alkyl, C, alkoxy, trifluoromethyl, trifluo-
romethoxy, nitro. cyano or N(R%),:

n is an integer from 0 to 2;

R is selected from the group consisting of hydroxy,
C,.salkyl and hydroxy substituted C, _.alkyl:

m is an integer from 0 to 1;
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I} is selected from the group consisting of C,_galkyl and
C,.¢alkenyl; wherein the double bond of the C;_,alkenyl
group is at least one carbon atom removed from the attach-
ment point to the N atom; and wherein the C,_qalkyl or
C;.salkenyl group is optionally substituted with one to two
substituents independently selected from hydroxy, fiuoro,
C, salkyl, fluorinated C,_qalkyl or C,_calkoxy;

is selected from the group consisting of cycloalkyl, partially
unsaturated carbocyclyl, aryl, heteroaryl and heterocy-
cloalkyl,

p is an integer from 0 10 5;

R® is selected from the group consisting of hydroxy,
carboxy, halogen, C, salkyl, C, calkoxy, nitro, cyano,
NR'R?, trifluoromethyl, trifluoromethoxy, C, ,alkoxycarbo-
nyl, —SO—NR'R?, —80,—NR'R? and —C(0)—NR'R?;

q is an integer from 0 to 1;

R is selected from the group consisting of -(L*), ,-R;

L? is selected from the group consisting of —C, salkyl-,
—C,_jalkenyl-, —C, salkynyl-, —O—, —S—, —NH—,
—N(C, jalkyl)-, —C, s-alkyl-O—, —C, calkyl-S—
—0—C, galkyl-, —S—C, _qalkyl-, —0—C, salkyl-O—,
—8—C,_galkyl-S—, —80,—, —SO,NH—, —SO,N(C, .
alkyl)-, —NH—S80,—, —N(C, ,alkyl}-SO,—, —C(O)—
O— and —O—C(O)—,

R7 is selected from the group consisting of aryl, partially
unsaturated carbocyclyl, cycloalkyl, heteroaryl and hetero-
cycloalkyl; wherein the aryl, partially unsaturated carbocy-

clyl, cycloalkyl, heteroaryl or heterocycloalky! group is 3

optionally substituted with one or more substituents inde-
pendently selected from hydroxy, carboxy, halogen,
C,.salkyl, C,_galkoxy, nitro, cyano, N(R®),, trifluoromethyl,
trifluoromethoxy, C, alkoxycarbonyl, —SO,—N(R¥), and
—C(0)—NR?),;

and pharmaceutically acceptable salts thereof.

In an embodiment of the present invention are compounds
of the formula (E)

(E)

wherein R® n, R%, and Y are as herein defined, or a
pharmaceutically acceptable salt thereof. The compounds of
formula (E) are useful as intermediates in the preparation of
compounds of formula (I).

In an embodiment of the present invention are compounds
of formula (E) wherein R® is selected from the group
consisting of aryl, arC,_salkyl and heteroaryl; wherein the
aryl, arC, _galkyl or heteroaryl group is optionally substituted
with one or more substituents independently selected from
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halogen, hydroxy, carboxy, C, alkyl, C, .alkoxy, trifluo-
romethyl, trifluoromethoxy, nitro, cyano or N(RF),; wherein
each R¥ is independently selected from hydrogen or
C,qalkyl;
n is an integer from 0 to 2;

R* is selected from the group consisting of hydroxy,
C,..alkyl and hydroxy substituted C, ,alkyl;

Y is selected from the group consisting of hydrogen,
C,.4alkyl, t-butoxycarbonyl and

®%),
L
o ®)

m is an integer from 0 to 1;

L' is selected from the group consisting of C,_salkyl and
C, ¢alkenyl; wherein the double bond of the C; salkenyl
group is at least one carbon atom removed from the attach-
ment point to the N atom; and wherein the C, salkyl or
C,.qalkenyl group is optionally substituted with one to two
substituents independently selected from hydroxy, fluoro,
C, alky!, fluorinated C, calkyl or C,_calkoxy;

is selected from the group consisting of cycloalkyl, par-
tially unsaturated carbocyclyl, aryl, hetercaryl and hetero-
cycloalkyl;

p is an integer from 0 to 5;

R® is selected from the group consisting of hydroxy,
carboxy, halogen, C,calkyl, C, salkoxy, nitro, cyano,
NR!R?, trifluoromethyl, triflvoromethoxy, C,_alkoxycarbo-
nyl, —SO—NR'R?, —S0,—NR'R? and —C(0)—NR'R?;

q is an integer from 0 to 1;

RS is selected from the group consisting of -(L?),.,-R7;

L2 is selected from the group consisting of —C,_galkyl-,
—C,_jalkenyl-, —C,_qalkynyl-, —O—, —8—, —NH—,
—N(C,_alkyl)-, —C, qalkyl-O—, —C, calkyl-S—,
—0—C, _galkyl-, —S—C, qalkyl-, —O0—C, alkyl-O—,
—8—C,_galkyl-S~—, —SO,—, —SO,NH—, —SO,N(C, _,
alkyl)-, —NH—S0,—, —N(C,_,alkyl)-SO;—, —C(O)—
O— and —0—C(0)—;

R is selected from the group consisting of aryl. partially
unsarurated carbocyclyl, cycloalkyl, heteroaryl and hetero-
cycloalkyl; wherein the aryl, partially unsaturated carbocy-
clyl, cycloalkyl, heteroaryl or heterocycloalkyl group is
optionally substituted with one or more substituents inde-
pendently selected from hydroxy, carboxy, halogen,
C,.¢alkyl, C, alkoxy, nitro, cyano, N(R¥),, trifluoromethyl,
trifluoromethoxy, C,_,alkoxycarbonyl, —S0O,—N(RZ), and
—C(O)—N(R?)y;

and pharmacentically acceptable salts thereof.

In an embodiment of the present invention are compounds
of the formula (Ia)
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(R,

R,

wherein X, R?, n, R*, m, L,

R®, q and R® are as herein defined, or a pharmaceutically
acceptable salt thereof. The compounds of formula (I} are
useful in the treatment of disorders mediated by the ORL-1
receptor.

In an embodiment of the present invention is a compound
of formula (I) wherein the binding of the compound to the
ORL-1 receptor is 10 fold greater than the binding of the
compound to the p opioid (OP-3) receptor. In another
embodiment of the present invention is a compound of
formula (I) wherein the binding of the compound to the
ORL-1 receptor is 100 fold greater, preferably 500 fold
greater, more preferably 1000 fold greater, than the binding
of the compound to the n opioid (OP-3) receptor.

In an embodiment of the present invention is a compound
of formula (1) wherein the compound’s measured 1C,, to the
ORL-] receptor is less than or equal to about 100 nM,
preferably less than or equal to about S0 nM. In another
embodiment of the present invention is a compound of
formula (I) wherein the compound’s measured Ki 1o the
ORL-] receptor is less than or equal to about 100 nM,
preferably less than or equal to about 50 nM.

In an embodiment of the present invention R° is

RA ([)H
C=—C~(CRORD)_s=X.

RS RA
In another embodiment of the present invention, R? is
OH R*

(CRCRD)H——C——T“-«)(.

RA RB
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In yet another embodiment of the present invention, R® is

OH RA

(CRCRD)J_E—?——?——X.

R4 RB

Preferably, RC is selected from the group consisting of

—%—‘ (,H—CH; X and
—%’CHZ —CH—CH;—X.

More preferably, R® is

% ——CH CH,—

In yet another embodiment of the present invention, R® is

%(CHZ),_Z—CH—‘-CHZ NRIR%.

Preferably, R° is

—?CHa CH—CH,—NRIR2

In an embodiment of the present invention, the hydroxy
group on the

OH 1|z/\
‘%(CRCRD —c—(l:—‘(
RA RB

group is present in the R stereo-configuration. In another
embodiment of the present invention, the hydroxy group on
the
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OH RA
(CRERD),_3=~C—C—X

RA RB

group is present in the S stereo-configuration.

Tn an embodiment of the present invention R* and R? are
each independently selected from hydrogen, methyl and
ethyl, preferably R and R? are each hydrogen. In another
embodiment of the present invention R and R are each
independently selected from hydrogen and C,_,alkyl, pref-
erably R% and R” are each hydrogen. In yet another embodi-
ment of the present invention R* is selected from the group
consisting of hydrogen, methyl and ethyl, preferably R¥ is
hydrogen.

In an embodiment of the present invention X is selected
from the group consisting of —NR'R?, —C(0)—NR'R?,
—NR'—C(0)—R*—OR*, —SR', —SO—R', —SO*—R',
—S—(C,.4alkyl)-NR'R?, —S0—(C, alkyl)-NR'R?,
—SO%—(C, _,alkyl)-NR'R* wherein the alkyl portion of the
—S—(C, 4alkyl)-NR'R?,  —S—(C,_,alkyl)-NR'—C(0)
0—C(CH,;);, —SO~—(C,_alkyl)-NR'R* or —S0O>—(C,.
4alkyl)-NR'R? group is optionally substituted with one to
two substituents independently selected from C,_jalkyl,
hydroxyC, _,alkyl, C,_salkoxycarbonyl or carboxy. Prefer-
ably, X is selected from the group consisting of —NR‘R?,
—OR', —SR", —8—(C, alkyl)-NR'—C(0)O—C(CH,)s,
—S—(C,_,alky])-NR'R? wherein the alky! portion of the
—S—(C*alkyl)-NR'R* or —S—(C, alkyl)-NR'-—C(0)
O—C(CH,); group is optionally substituted with a carboxy
or C,_jalkoxycarbonyl group. More preferably, X is selected
from the group consisting of —NR'R? —OR!, —SR’,
—S-—CH CH(CO,H)—NH—C(0)—CH, and
—-S$-—CH,CH(CO,H)}—NH—C(0)0O—C(CH;);.  More
preferably still, X is selected from the group consisting of
—NR'R?, —8R' and —S—CH,CH(CO,H)—NH—C
(0)—CH,.

In an embodiment of the present invention R! is selected
from the group consisting of hydrogen, C, ,alkyl,
C,qalkoxy, C,_jalkoxycarbonyl, aryl, arC, ,alkyl, arC, ,
alkyloxy, heteroaryl, heteroaryl-alkyl, heterocycloalkyl, het-
erocycloalkyl-alkyl, cycloalkyl-alkyl, C(0)—-C, ,alkyl and
—C(O)-heteroaryl; wherein the C,_,alkyl, aryl, arC, ,alkyl,
heteroaryl, heterocycloalkyl or cycloalkyl group, whether
alone or part of a substituent group, is optionally substituted
with one to three substituents independently selected from
halogen, hydroxy, carboxy, C,,alkyl, C, ,alkoxy,
C, alkoxycarbonyl, N(R®),, N(R®),—C, atkyl, N(R¥)—
C(O)OC(CH,),, nitro, trifluoromethyl, wifluoromethoxy,
phenyl, phenoxy, heteroaryl, cycloalkyl, 1-phenyl-pyrazol-
2-yl-aminosulfonyl or C, alkylthio. Preferably, In an
embodiment of the present invention R” is selected from the
group consisting of hydrogen, C,_jalkyl, C, alkoxy, aryl,
arC, _alkyl, arC,_jalkyloxy, heteroaryl, heteroaryl-alkyl,
heterocycloalkyl, heterocycloalkyl-alkyi, cycloalkyl-alkyl,
C(O)—C 4alkyl and -—C(O)-heteroaryl; wherein the
C,..alkyl, aryl, arC, _alkyl, heteroaryl, heterocycloalkyl or
cycloalkyl group, whether alone or part of a substituent
group, is optionally substituted with one to three substituents
independently selected from halogen, hydroxy, carboxy,
C,..alkyl, C, jalkoxy, C,_salkoxycarbonyl, N(R%),, N(RF),
—C, qalkyl, NRH—C(O)OC(CH,);, nitro, trifluorom-
ethyl, trifluvoromethoxy, phenyl, phenoxy, heteroaryl,
cycloalkyl, 1-phenyl-pyrazol-2-yl-aminosulfonyl  or
C, salkylthio.
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In another embodiment of the present invention, R' is
selected from the group consisting of hydrogen, C, alkyl,
arC,_jalkyl, C, ,alkoxycarbonyl and C(0O)—C, _alkyl;
wherein the C,_jalkyl, arC,_alkyl or aryl group, whether
alone or part of a substituent group, is optionally substituted
with one to two substituents independently selected from
carboxy, C,alkyl, C,_alkoxy, C, ,alkoxycarbonyl,
NR®),, NR®),—C,.alkyl or NRH—C(O)OC(CH,),.
Preferably, R' is selected from the group consisting of
hydrogen, C,_alkyl, arC, alkyl and C(O)—C, alkyl;
wherein the C,_alkyl, arC, jalkyl or aryl group, whether
alone or part of a substituent group, is optionally substituted
with one to two substituents independently selected from
carboxy, C,.alkyl, C,_alkoxy, C, ,alkoxycarbonyl,
NRE),, NRF),—C,_, alkyl or N(RF)—C(O)OC(CH,);.

In another embodiment of the present invention, R' is
selected from the group consisting of hydrogen, methyl,
ethyl, n-propyl, n-butyl, t-butyl, amino-n-propyl, dimethy-
laminoethyl, benzyl, phenylethyl, 4-methyl-benzyl,

2-(3,4-dimethoxy-phenyljethyl, 3-methylphenyl, 2-amino-
2-methoxycarbonyl-ethyl, ethoxy-carbonyl-methyl, t-bu-
toxycarbonyl, and

0
HO LX
N 0 .
H
o]

Preferably, R is selected from the group consisting of
hydrogen, methyl. n-propyl, n-butyl, t-butyl, dimethylami-
noethyl, benzyl, 4-methyl-benzyl,

0]
}qc ,
NH,

O\\ 3
o
H\Tﬁ’
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2-(3,4-dimethoxy-phenyl)ethyl, 3-methylphenyl, 2-amino-
2-methoxycarbonyl-ethyl and

LA

0

In another embodiment of the present invention, R’ is
selected from the group consisting of hydrogen, methyl,
ethyl, n-propyl, n-butyl, t-butyl, dimethylaminoethyl, ben-
zyl, phenylethyl,

}{"%
2t

3-methyl-phenyl, 2-(3,4-dimethoxyphenyl)-ethyl, ethoxy-
carbonyl-methyl, dimethylamino-ethyl and 2-amino-2-
methoxycarbonyl-ethyl. Preferably, R* is selected from the
group consisting of hydrogen, methyl, ethyl, n-propyl, n-bu-
tyl, t-butyl, dimethylaminoethyl, benzyl,

0
SO
NH,

0]

\\%
-
HN—<

0]

3-methyl-phenyl and 2-amino-2-methoxycarbonyl-ethyl.

In yet another embodiment of the present invention, R is
selected from the group consisting of hydrogen, methyl,
ethyl, n-propyl, n-butyl, t-butyl, dimethylaminoethyl, ben-
zyl, phenylethyl, 2-(3 4-dimethoxyphenyl)-ethvl, dimethy-
lamino-ethyl, ethoxy-carbonyl-methyl,

w
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o o
“j)\ \\C%‘
C and
X —( i
NH, HN‘<
0

Preferably, R' is selected from the group consisting of
hydrogen, methyl, ethyl, n-propyl, n-butyl, t-butyl, dimethy-
laminoethy!, benzyl,

Q
Ly
C and .
X :
NH, HN
0

In another embodiment of the present invention R' is
selected from the group consisting of hydrogen, t-butoxy-
carbonyl, 2-(3,4-dimethoxyphenyl)-ethyl, 1-(3,4-dimethox-
yphenyl)-n-ethyl and amino-n-propyl. In yet another
embodiment of the present invention R’ is selected from the
group consisting of hydrogen, t-butoxycarbonyl and amino-
n-propyl.

In an embodiment of the present invention R? is selected
from the group consisting of hydrogen, C, jalkyl,
C,_salkoxy, cycloalkyl, cycloalkyl-C, alkyl, aryl, arC, ,
alkyl, arC,_jalkyloxy, partially unsaturated carbocyclyl. par-
tically unsaturated carbocyclyl-C, _alkyl, heteroaryl, het-
eroaryl-C, _jalkyl, heterocycloalkyl, heterocycloalkyl-C, 4
alkyl, —C(0)—C, qakkyl, —C(O)-aryl, —C(0)-arC, ,
alkyl, —C(O)-heteroaryl. —C(O)-heterocycloalkyl, —C(O)
O-cycloalkyl and —C(O)—C, .alkyl; wherein the
C,,alkyl, aryl, arC, ,alkyl, partially unsaturated carbocy-
clyl, heteroaryl, heterocycloalkyl or cycloalkyl group,
whether alone or part of a substituent group, is optionally
substituted with one to three substituents independently
selected from halogen, hydroxy, carboxy, C,_,alkyl,
C,qalkoxy, C,_alkoxycarbonyl, N(R%),, NRH,—C, .,
alkyl, (CH,),COC(O)--NR®)—C, ,-alkyl, nitro, cyano,
trifluoromethyl, trifluoromethoxy, phenyl, phenoxy, het-
eroaryl, cycloalkyl, 1-pheny] substituted heteroaryl-amino-
sulfonyl. —C(O)—C, _salkyl or C, jalkylthio. Preferably,
R is selected from the group consisting of hydrogen,
Calkyl, C alkoxy, cycloalkyl-C, alkyl, aryl, arC,_,
alkyl, arC, ,alkyloxy, partially unsaturated carbocyclyl, het-
eroaryl, heteroaryl-C, 4alkyl, heterocycloalkyl, heterocy-
cloalkyl-C, ,alkyl, —C(0)—C, ,alkyl, —C(O)-aryl,
—C(0)-arC,_jalkyl, —C(O)-heteroaryl and —C(0O)-hetero-
cycloalkyl; wherein the C,_jalkyl, aryl, arC, alkyl, partially
unsaturated carbocyclyl, heteroaryl, heterocycloalkyl or
cycloalky! group, whether alone or part of a substituent
group, is optionally substituted with one to three substituents
independently selected from halogen, hydroxy, carboxy,
C_salkyl, C,_salkoxy, C,_alkoxycarbonyl, N(R®),, N(R®),
—C,_salkyl, nitro, cyano, trifluoromethyl, trifluoromethoxy,
phenyl, phenoxy, heteroaryl, cycloalkyl, 1-phenyl substi-
tuted  heteroaryl-aminosulfonyl, —C(O)--C,_jalkyl or
C,_salkylthio.

In an embodiment of the present invention, R is selected
from the group consisting of hydrogen, C,_alkyl,
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C,..alkoxy, cycloalkyl, aryl, arC, jalkyl, arC,_salkyloxy,
partially unsaturated carbocyclyl, partially unsaturated car-
bocyclyl-C, .alkyl, heteroaryl, heteroaryl-C, ,alkyl, hetero-
cycloalkyl, heterocycloalkyl-C,_jalkyl, cycloalkyl-C, ,
alkyl, —C(O)arC, ,alkyl, —C(O)-heteroaryl, —C(0O0)-cy-
cloalkyl and —C(0O)O—C, alkyl; wherein the C,_j,alkyl,
aryl, arC,_,alkyl, partially unsaturated carbocyclyl, het-
eroaryl, heterocycloalkyl or cycloalkyl group, whether alone
or part of a substituent group, is optionally substituted with
one (o three substituents independently selected from halo-
gen, hydroxy, carboxy, C, ,alkyl, C, jalkoxy, C, ,alkoxy-
carbonyl, N(RF),, N(R®),—C,_,alkyl, (CH,),CO—C(O)—
NRF)-~C, alkyl, nitro, wrifluoromethyl, rifluoromethoxy,
phenyl, phenoxy, heteroaryl, cycloalkyl, 1-phenyl-pyrazol-
2-yl-aminosulfony] or C,_alkylthio. Preferably, R* is
selected from the group consisting of hydrogen, C,_,alkyl,
C, qalkoxy, aryl, arC, _alkyl, arC, ,alkyloxy, partially
unsaturated carbocyclyl, heteroaryl, heteroaryl-alkyl, het-
erocycloalkyl, heterocycloalkyl-alkyl, cycloalkyl-alkyl and
—C(O)-heteroaryl; wherein the C,_alkyl, aryl, arC, ,alky],
partially unsaturated carbocyclyl, heteroaryl, heterocy-
cloalkyl or cycloalkyl group, whether alone or part of a
substituent group, is optionally substituted with one to three
substituents independently selected from halogen, hydroxy,
carboxy, C, jlkyl, C, alkoxy, C, ,alkoxycarbonyl,
N(RF),, N(R®),—C,_.alkyl, nitro, triftuoromethyl, trifluo-
romethoxy, phenyl, phenoxy, heteroaryl, cycloalkyl, 1-phe-
nyl-pyrazol-2-yl-aminosulfonyl or C, ,alkylthio.

In an embodiment of the present invention, R? is selected

from the group consisting of hydrogen, methyl, methoxy,
ethyl, carboxy-methyl, ethoxycarbonylmethyl, 2,2,2 -triluo-
roethyl, ethoxy, dimethylaminoethyl, t-butoxycarbony-
lamino-ethyl, n-butyl, t-butyl, n-propyl, 3-hydroxy-n-pro-
pyl, 3-methoxy-n-propyl, methylamino-n-propyl,
dimethylamino-n-propyl, di(n-butyl)amino-n-propyl, t-bu-
toxycarbonylamino-n-propyl, 3-phenyl-n-propyl, 3-(2-py-
ridyl)-n-propyl, t-butoxycarbonyl, cyclopropyl, phenyl,
4-fluorophenyl, 4-methylphenyl, 3,4-dimethoxyphenyl,
2-aminophenyl, 4-biphenyl, 2-ethoxyphenyl, 4-((1-phenyl-
pyrazol-2-yl)-aminosulfonyl)-phenyl, 4-cyclohexylphenyl,
4-(aminoethyl)phenyl,  4-(t-butoxycarbonylamino-ethyl)-
phenyl, —CH(CH;)-phenyl, benzyl, benzyloxy, 2-methyl-
benzyl, 3-methylbenzyl, 4-methylbenzyl, 2-methoxybenzyl,
3-methoxybenzyl,  4-methoxybenzyl,  2-ethoxybenzyl,
3-ethoxybenzyl, 2-bromobenzyl, 3-bromobenzyl, 4-bro-
mobenzyl. 3-chlorobenzyl, 4-chlorobenzyl), 3-iodobenzyl,
2-fluorobenzy), 3-fluorobenzyl, 4-fluorobenzyl, 2-trifluo-

romethylbenzyl, 3-trifluoromethylbenzyl, 4-trifluorometh- °

ylbenzyl, 4-trifluoromethoxybenzyl, 4-methoxycarbonyl-
benzyl, 2,3-dimethoxybenzyl, 2,4-dichlorobenzyl, 3.4-
dichlorobenzy!, 2.4-diflucrobenzyl, 2,5-difluorobenzyl, 3.4-
difluorobenzyl, 3,4,5-trimethoxybenzyl,
trimethoxybenzyl, 4-carboxybenzyl, 3-nitrobenzyl,
4-nitrobenzyl, 2,4-dimethoxybenzyl, 3,4-dimethoxybenzyl,
3.5-dimethoxybenzyl, 3,4-difluorobenzyl, 3,5-di(trifluorom-
ethylbenzyl, 4-(dimethylamino)benzyl, 2-phenylethyl,
2-(4-bromophenylethyl, 2-(3-methoxyphenyl)ethyl, 2-(4-
methoxyphenylethyl, 2-(3,4-dimethoxyphenyl)ethyl, 2-(2-
nitro-4,5-dimethoxy-phenyljethyl,  3-(4-morpholinyl)-n-
propyl,  2-(4-morpholinylethyl,  2-(4-imidazolyl)ethyl,
1-adamantanyl, 1-adamantanyl-methyl, (2,5-dimethoxy-2,5-
dihydro-fur-2-yl)methyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-pyridyl-methyl, 3-pyridyl-methyl, 4-pyridyl-methyl, 2-(3,

2,4,6- 5
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4-dimethyl-pyridyl), 2-(5-bromopyridyl), 2-(4,6-dimethyl-
pyridyl),  2-(5-methyl-pyridyl),  3-(6-methoxy-pyridyl),
6-methylthio-2-pyridyl-carbonyl, thienyl-methyl, 2-thienyl-
ethyl, 4-pynridinyl, 1-naphthyl, 1-naphthyl-methyl, 1-(3,4-
methylenedioxyphenyl)methyl, 2-(3,4-methylenedioxyphe-
nyl)ethyl, 1-phenyl-2-(t-butoxycarbonyl)ethyl, —C(O)—C
(OCH,)(CF,)-phenyl,  —C(0)O-(2-isopropyl-5-metyl-
cyclohexyl),  1-(4-ethoxycarbonyl-piperidinyl),  2-(3H-
imidazold-ylethyl,  2-(1,2,34-tetrahydro-isoquinolinyl),
2-furyl-methyl,

H:C

H;C H_}C

H:C
HsC
HsC H;C

28-hydroxy-S-cyclopentyl-methyl,  2S-hydroxy-S-cyclo-
hexyl-methyl, 2S-hydroxy-S-cycloheptyl-methyl, 2-phe-
noxy-ethyl, 2-(2-pyridyl)-ethyl, 2-(6-fluoro-2-indolyljethy!
and 2-phenyl-cyclopropyl. Preferably, R? is selected from
the group consisting of hydrogen, methyl, methoxy, ethy},
carboxy-methyl, ethoxycarbonylmethyl, 2,2,2 -triluoroet-
hyl, ethoxy, dimethylaminoethyl, n-butyl, t-butyl, n-propyl,
di(n-butyl)amino-n-propyl, 3-phenyl-n-propyl, 3-(2-py-
ridyl)-n-propyl, phenyl, 4-biphenyl, 2-ethoxyphenyl, 4-((1-
phenyl-pyrazol-2-yl)-aminosulfonyl)-phenyl, 4-cyclohexy-
Iphenyl,  4-(aminoethyl)phenyl, benzyl, benzyloxy,
2-methylbenzyl, 3-methylbenzyl, 4-methylbenzyl, 2-meth-
oxybenzyl, 3-methoxybenzyl, 4-methoxybenzyl, 2-ethoxy-
benzyl, 3-ethoxybenzyl, 2-bromobenzyl, 3-bromobenzyl,
4-bromobenzyl, 3-chlorobenzyl, 4-chlorobenzyl). 3-1odo-
benzyl, 2-fluorobenzyl, 3-fluorobenzyl, 4-fluorobenzyl,
2-trifluoromethylbenzyl, 3-trifluoromethylbenzyl, 4-trifluo-
romethylbenzyl, d-triflioromethoxybenzyl, 4-methoxycar-
bonylbenzyl, 2,3-dimethoxybenzyl, 2,4-dichlorobenzyl, 3 .4-
dichlorobenzyl, 2,4-diftuorobenzyl, 2,5-diflucrobenzyl, 3,4-
difluorobenzyl, 3,4, 5-trimethoxybenzyl, 2,4.6-
trimethoxybenzyl, 4-carboxybenzyl, 3-nitrobenzyl,
4-nitrobenzyl, 2,4-dimethoxybenzyl, 3,4-dimethoxybenzyl,
3,5-dimethoxybenzyl, 3,4-difluorobenzyl, 3,5-di(trifluorom-
ethyl)benzyl, 4-(dimethylamino)benzyl, 2-phenylethyl,
2-(4-bromophenyllethyl. 2-(3-methoxyphenyl)ethyl, 2-(4-
methoxyphenyljethyl, 2-(3,4-dimethoxyphenyl)ethyl, 2-(2-
nitro-4,5-dimethoxy-phenylethyl,  3-(4-morpholinyl)-n-
propyl,  2-(4-morpholinyllethyl,  2-(4-imidazolyl)ethyl,
1-adamantanyl, 1-adamantanyl-methyl, (2,5-dimethoxy-2,5-
dihydro-fur-2-yl)methyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-pyridyl-methyl. 3-pyridyl-methyl, 4-pyridyl-methyl, 2-(3,
4-dimethyl-pyridy]), 2-(5-bromopynidyl), 2-(4,6-dimethyl-
pyridvl),  2-(5-methyl-pyridyl),  3-(6-methoxy-pyridyl),
6-methylthio-2-pyridyl-carbonyl, 2-thienylethyl, 1-naph-
thyl, 1-naphthyl-methyl, 1-(3,4-methylenedioxyphenyl)me-
thyl. 2-(3,4-methylenedioxyphenyl)ethyl, 1-phenyl-2-(t-bu-
toxycarbonyl)ethyl,  2-(1.2,3 4-tetrahydro-isoquinolinyl),
2-furyl-methyl,

35
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HsC
HiC

HyC H;C

28-hydroxy-S-cyclopentyl-methyl,  2S-hydroxy-S-cyclo-
hexyl-methyl, 2S-hydroxy-S-cycloheptyl-methyl, 2-phe-
noxy-ethyl, 2-(2-pyridyl)-ethyl, 2-(6-fluoro-2-indolyl)ethyl
and 2-phenyl-cyclopropyl.

In an embodiment of the present invention, R? is selected
from the group consisting of hydrogen, methyl, methoxy,
ethyl, ethoxycarbonyl-methyl, 2,2,2-triluoroethyl, ethoxy,
dimethylaminoethyl, n-butyl, t-butyl, n-propyl, di(n-butyl)
amino-n-propyl, 3-phenyl-n-propyl, 3-(2-pyridyl)-n-propyl,
cyclopropyl, phenyl, 4-fluorophenyl, 4-methylphenyl,
2-aminophenyl,  4-(t-butoxycarbonylamino-ethyl)-pheny],
3,4-dimethoxyphenyl, 4-biphenyl, 2-ethoxyphenyl, 4-((1-
phenyl-pyrazol-2-yl)-aminosulfonyl)-phenyl, ~ 4-(aminoet-

hyl)-phenyl, benzyl, benzyloxy, 2-methylbenzyl, 3-methyl- .

benzyl, 4-methylbenzyl, 2-methoxybenzyl,
3-methoxybenzyl,  4-methoxybenzyl, 2-ethoxybenzyl,
3-ethoxybenzyl, 2-bromobenzyl, 3-bromobenzyl, 4-bro-
mobenzyl, 3-chlorobenzyl, 4-chlorobenzyl, 3-iodobenzyl,
2-fluorobenzyl. 3-fluorobenzyl, 4-fluorobenzyl, 2-trifluo-
romethylbenzyl, 3-triflucromethylbenzyl, 4-trifluorometh-
ylbenzyl, 4-trifluoromethoxybenzyl, 4-methoxycarbonyl-
benzyl, 2,3-dimethoxvbenzyl, 24-dichlorobenzyl, 34-
dichlorobenzyl, 2.4-difluorobenzyl, 2,5-diffucrobenzyl, 3,4-
difluorobenzyl, 3,4.5-trimethoxybenzyl, 2.4.6-
trimethoxybenzyl, 4-carboxybenzy!, 3-nitrobenzy],
4-nitrobenzyl, 2,4-dimethoxybenzyl, 3,4-dimethoxybenzyl,
3,5-dimethoxybenzyl, 3,4-difluorobenzyl, 3,5-di(trifluorom-
ethyl)-benzyl, 2-phenylethyl, 2-(4-bromophenyl)ethyl, 2-(3-
methoxyphenylethyl, 2-(4-methoxyphenybethyl, 2-(3,4-
dimethoxyphenyl)ethyl, 2-(2-nitro-4,5-dimethoxy-phenyl)
ethyl, 3-(4-morpholinyl)-n-propyl, 2-(4-morpholinyl)ethyl,
2-(4-imidazotyljethyl, adamantanyl, 1-adamantanyl-methyl,
2-(2,5-dimethoxy-2,5-dihydro-furyl)methyl, 2-pyridyl,
3-pyridyl, 4-pyndyl, 2-pyridyl-methyl, 3-pyridyl-methy],
4-pyridyl-methyl, 2-(3,4-dimethyl-pyridyl), 2-(5-bromopy-
ridyl), 2-(4,6-dimethyl-pyndyl), 2-(5-methyl-pyridyl), 3-(6-
methoxy-pyridyl), thienylmethyl, 2-thienylethyl, 1-naph-
thyl, I-naphthyl-methyl, 1-(3,4-methylenedioxyphenyl)
methyl,  2-(3,4-methylenedioxyphenylethyl,  2-furyl-
methy],

H;C
H;C

HiC ;¢

28-hydroxy-S-cyclopentyl-methyl,  28-hydroxy-S-cyclo-
hexyl-methyl, 2S-hydroxy-S-cycloheptyl-methyl, 2-phe-
noxy-ethyl and 2-(6-fluoro-2-indolyl)-ethyl. Preferably still,
R? is selected from the group consisting of hydrogen,
methyl, methoxy, ethyl, ethoxycarbonyl-methyl, 2,2,2-ri-

luoroethyl, ethoxy. dimethylaminoethyl, n-butyl, 1-buty],
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n-propyl, di(n-butyl)amino-n-propyl, 3-phenyl-n-propyl,
3-(2-pyridyl)-n-propyl, phenyl, 4-biphenyl, 2-ethoxyphenyl,
4-((1-phenyl-pyrazol-2-yl)-aminosulfonyl)-phenyl, 4-(ami-
noethyl)-phenyl, benzyl, benzyloxy, 2-methylbenzyl, 3-me-
thylbenzyl, 4-methylbenzyl, 2-methoxybenzyl, 3-methoxy-
benzyl, 4-methoxybenzyl, 2-ethoxybenzyl, 3-ethoxybenzyl,
2-bromobenzyl, 3-bromobenzyl, 4-bromobenzyl, 3-chlo-
robenzyl, 4-chlorobenzyl, 3-iodobenzyl, 2-fluorobenzyl,
3-fluorobenzyl, 4-fluorobenzyl, 2-trifluoromethylbenzyl,
3-trifluoromethylbenzyl, 4-trifluoromethylbenzyl, 4-trifluo-
romethoxybenzyl, 4-methoxycarbonyl-benzyl, 23-
dimethoxybenzy!l, 2.4-dichlorobenzyl, 3.4-dichlorobenzyl,
2 4-difluorobenzyl, 2,5-difluorobenzyl, 3.4-difluorobenzyl,
3.4,5-trimethoxybenzyl,  2,4,6-trimethoxybenzyl, 4-car-
boxybenzyl, 3-nitrobenzyl, 4-nitrobenzyl, 2,4-dimethoxy-
benzyl, 3,4-dimethoxybenzyl, 3,5-dimethoxybenzyl, 3.4-di-
fluorobenzyl, 3,5-di(trifluoromethyl)-benzyl, 2-phenylethyl,
2-(4-bromophenyl)ethyl, 2-(3-methoxyphenyl)ethyl, 2-(4-
methoxyphenyl)ethyl, 2-(3,4-dimethoxyphenyl)ethyl, 2-(2-
nitro-4,5-dimethoxy-phenylethyl,  3-(4-morpholinyl)-n-
propyl,  2-(4-morpholinyl)ethyl,  2-(4-imidazolyl)ethyl,
adamantanyl, 1-adamantanyl-methyl, 2-(2,5-dimethoxy-2,5-
dihydro-furyl)methyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-py-
ridyl-methyl, 3-pyridyl-methyl, 4-pyridyl-methyl, 2-(3,4-
dimethyl-pyridyl), 2-(S-bromopyridyl), 2-(4,6-dimethyl-
pyridyl),  2-(S-methyl-pyridyl),  3-(6-methoxy-pyridyl),
2-thienylethyl, 1-naphthyl, I-naphthyl-methyl, 1-(3,4-meth-
ylenedioxyphenyl)methyl, 2-(3,4-methylenedioxyphenyl)
ethyl, 2-furyl-methyl,

HiC
HC

HC H;C

2S-hvdroxy-S-cyclopentyl-methyl,  2S-hydroxy-S-cyclo-
hexyl-methyl, 2S-hydroxy-S-cycloheptyl-methyl, 2-phe-
noxy-ethyl and 2-(6-fluoro-2-indolyl)-ethyl.

In an embodiment of the present invention, R? is selected
from the group consisting of hydrogen, methyl, methoxy,
ethyl, ethoxycarbonyl-methyl, ethoxy, dimethylaminoethyl,
n-butyl, n-propyl, di(n-butyl)amino-n-propyl, 3-phenyl-n-
propyl, 3-(2-pyridyl)-n-propyl, cyclopropyl, phenyl, 4-fiuo-
rophenyl, 4-methylphenyl. 2-ammnophenyl, 3.4-dimethox-
yphenyl, 4-(t-butoxycarbonylamino-ethyl)-phenyl,
4-biphenyl, 2-ethoxyphenyl, 4-((1-phenyl-pyrazol-2-yl)-
aminosulfonyl)-phenyl,  4-(aminoethyl)-phenyl, benzyl,
benzyloxy, 2-methylbenzyl, 3-methylbenzyl, 4-methylben-
zyl, 2-methoxybenzyl, 3-methoxybenzyl, 4-methoxybenzyl,
2-ethoxybenzyl, 3-ethoxybenzyl, 2-bromobenzyl, 3-bro-
mobenzyl, 4-bromobenzyl, 3-chlorobenzyl, 4-chlorobenzyl,
3-iodobenzyl, 2-fluorobenzyl, 3-fluorobenzyl, 4-fluoroben-
zyl, 2-wrifluoromethylbenzyl, 3-trifluoromethylbenzyl, 4-tri-
fluoromethylbenzyl, 4-trifluoromethoxybenzyl, 4-methoxy-
carbonyl-benzyl, 2,3-dimethoxybenzyl. 2.4-dichlorobenzyl,
3,4-dichlorobenzyl, 2,4-difluorobenzyl, 2,5-diflucrobenzyl,
3,4,5-trimethoxybenzyl,  2,4,6-trimethoxybenzyl,  3-ni-
trobenzyl, 4-nitrobenzyl, 24-dimethoxybenzyl, 3,4-
dimethoxybenzyl. 3,5-dimethoxybenzyl, 3.4-difluoroben-
zyl, 3.5-di(triflucromethyl)-benzyl, 2-phenylethyl, 2-(4-
bromophenyljethyl,  2-(3-methoxyphenyDethyl,  2-(4-
methoxyphenyllethyl, 2-(3,4-dimethoxyphenyl)ethyl, 2-(2-
nitro-4,5-dimethoxy-phenylethyl,  3-(4-morpholinyl)-n-

3y



US 7,081,463 B2

21

propyl,  2-(4-morpholinylethyl,  2-(4-imidazolyl)ethy],
I-adamantanyl, 1-adamantanyl-methyl, 2-(2,5-dimethoxy-2,
5-dihydro-furyl)methyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-pyridyl-methyl, 3-pyridyl-methyl, 4-pyridyl-methyl, 2-(3,
4-dimethyl-pyridyl), 2-(S-bromopyridyl), 2-(4,6-dimethyl-
pyndyl), 2-(5-methyl-pyridyl), 3-(6-methoxy-pyridyl), thie-
nylmethyl, 2-thienylethyl, 1-naphthyl, 1-naphthyl-methyl,
1-(3,4-methylenedioxyphenyl)methyl,  2-(3,4-methylene-
dioxyphenyl)ethyl, 2-furyl-methyl,

HC
HiC

;¢

28-hydroxy-S-cyclopentyl-methyl,  2S-hydroxy-S-cyclo-
hexyl-methyl, 2S-hydroxy-S-cycloheptyl-methyl and 2-phe-
noxy-ethyl. Preferably, R? is selected from the group con-
sisting of hydrogen, methyl, methoxy, ethyl,

ethoxycarbonyl-methyl, ethoxy, dimethylaminoethyl, n-bu- .

tyl, n-propyl, di(n-butyl)amino-n-propyl, 3-phenyl-n-pro-
pyl, 3-(2-pyridyl)-n-propyl, 4-biphenyl, 2-ethoxypheny],
4-((1-phenyl-pyrazol-2-yl)-aminosulfonyl)-phenyl, 4-(ami-
noethyl)-phenyl, benzyl. benzyloxy, 2-methylbenzyl, 3-me-
thylbenzyl, 4-methylbenzyl, 2-methoxybenzyl, 3-methoxy-
benzyl, 4-methoxybenzyl, 2-ethoxybenzyl, 3-ethoxybenzyl,
2-bromobenzyl, 3-bromobenzyl, 4-bromobenzyl, 3-chlo-
robenzyl, 4-chlorobenzyl, 3-iodobenzyl, 2-flucrobenzyl,
3-fluorobenzyl, 4-fluorobenzyl, 2-trifluoromethylbenzyl,
3-trifluoromethylbenzyl, 4-trifluoromethylbenzyl, 4-triftuo-
romethoxybenzyl, 4-methoxycarbonyl-benzyl, 23-
dimethoxybenzyl, 2,4-dichlorobenzyl, 34-dichlorobenzyl,
2,4-difluorobenzyl, 2,5-difluorobenzyl, 3,4.5-trimethoxy-
benzyl, 2,4,6-trimethoxybenzy!, 3-nitrobenzyl, 4-nitroben-
zyl, 2.4-dimethoxybenzyl, 3.4-dimethoxybenzyl, 3,5-
dimethoxybenzyl, 3,4-difluorobenzyl 3.5-d1
(rifluoromethyl)-benzyl, 2-phenylethyl, 2-(4-bromophenyl)
ethyl, 2-(3-methoxyphenyl)ethyl, 2-(4-methoxyphenyl)
ethyl,  2-(3,4-dimethoxyphenyl)ethyl,  2-(2-nitro-4,5-
dimethoxy-phenyl)ethyl, 3-(4-morpholinyl)-n-propyl, 2-(4-
morpholinyl)ethyl, 2-(4-imidazolyl)ethyl, 1-adamantanyl,
I-adamantanyl-methyl,  2-(2,5-dimethoxy-2,5-dihydro-fu-
rylmethyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridyl-me-
thyl, 3-pyridyl-methyl, 4-pyridyl-methy], 2-(3.4-dimethyl-
pyridyl),  2-(5-bromopyridyl), 2-(4,6-dimethyl-pyridyl),
2-(5-methyl-pyridyl),  3-(6-methoxy-pyridyl), 2-thienyl-
ethyl. 1-naphthyl, I-naphthyl-methyl, 1-(3,4-methylene-
dioxyphenyhmethyl, 2-(3,4-methylenedioxyphenyl)ethy],
2-furyl-methyl,

HsC
H;C

H:C H0C

28-hydroxy-S-cyclopentyl-methyl,  2S-hydroxy-S-cyclo-
hexyl-methyl, 2S8-hydroxy-S-cycloheptyl-methy! and 2-phe-
noxy-ethyl.
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In an embodiment of the present invention R? is selected
from the group consisting of hydrogen, methyl, n-butyl,
3-hydroxy-n-propyl, 3-methoxy-n-propyl, methylamino-n-
propyl, dimethylamino-n-propyl, t-butoxycarbonylamino-n-
propyl, N-methyl-N-t-butoxycarbonyl-amino-n-ethyl, 3-ni-
trobenzyl, 4-methoxycarbonyl-benzyl, —CH(CH,)-phenyl,
4-pyridinyl, 1-(4-ethoxycarbonyl-piperidinyl) and 2-(3H-
imidazol-4-yl)-ethyl.

Preferably, R? is selected from the group consisting of
hydrogen, methyl, n-butyl, 3-hydroxy-n-propyl, 3-methoxy-
n-propyl. methylamino-n-propyl, dimethylamina-n-propyl,
N-methyl-N-t-butoxycarbonyl-amino-n-ethy],  3-nitroben-
zyl, 4-methoxycarbonyl-benzyl, —CH(CH,)-phenyl, 4-py-
ridiny! and 2-(3H-imidazol-4-yl)-ethyl.

In an embodiment of the present invention, when R’ and
R? are both bound to the same nitrogen atom, R and R* are
taken together with the nitrogen atom to which they are
bound to form a heteroaryl or heterocycloalkyl group;
wherein the heteroaryl or heterocycloalkyl is optionally
substituted with one to three substituents independently
selected from halogen, hydroxy, carboxy, C,_jalkyl, hydroxy
substituted C,_,alkyl, C,_salkoxy, C, salkoxycarbonyl, trif-
lucromethyl, triffuoromethoxy, nitro, cyano, N(R®),, phe-
nyl, arC,_,alkyl, heterocycloalkyl, di(C,_salkyl)amino-car-
bonyl, C,_,atkoxycarbonylamino or phenylamino-C, ,alkyl;
wherein the phenyl or arC,_,alkyl substituent on the het-
eroaryl or heterocycloalkyl group is optionally substituted
with one or two substituents independently selected from
halogen, hydroxy, carboxy, C, .alkyl, C, alkoxy, trifluo-
romethyl, trifluoromethoxy, nitro, cyano, N(R®), or substi-
tuted phenyl; wherein the substituents on the phenyl are one
to three independently selected from halogen. Preferably,
when R* and R? are both bound to the same nitrogen atom,
R" and R? are taken together with the nitrogen atom to which
they are bound to form a heteroaryl or heterocycloalkyl
group; wherein the heteroaryl or heterocycloalky! is option-
ally substituted with one to three substituents independently
selected from halogen, hydroxy, carboxy. C,_alkyl,
C,..alkoxy, C,_,alkoxycarbonyl, triftuoromethyl, trifluo-
romethoxy, nitro, cyano, N(R®),, phenyl, arC, ,alkyl, het-
erocycloalkyl, di(C,_salkyl)amino-carbonyl, or pheny-
lamino-C|_,alkyl; wherein the phenyl or arC, alkyl
substituent on the heteroaryl or heterocycloalkyl group is
optionally substituted with one or two substituents indepen-
dently selected from halogen, hydroxy, carboxy, C,_alkyl,
C,_alkoxy, triflucromethyl, trifluoromethoxy, nitro, cyano,
N(Re), or substituted phenyl; wherein the substituents on the
pheny! are one to three independently selected from halo-
gen.

In an embodiment of the present invention, when R' and
R? are both bound to the same nitrogen atom, R* and R? are
taken together with the nitrogen atom to which they are
bound to form a group selected from heterocycloatky! and
heteroaryl; wherein the heteroaryl or heterocycloalkyl is
optionally substituted with one or more substituents inde-
pendently selected from hydroxy, carboxy, C, alkyl,
hydroxy substituted C,_,alkyl, C, salkoxy, phenyl, arC, ,
alkyl, heterocycloalkyl, C, jalkoxycarbonyl, amino,
C,.alkylamino, di(C, .alkyDamino, di(C,_,alkyl)amino-
carbonyl, t-butoxycarbonyl, 1-butoxycarbonylamino or phe-
nylamino-C, _,alky!; wherein the phenyl or arC, _jalkyl sub-
stituent is optionally substituted with one or two substituents
independently selected from chloro, trifiuoromethy] or chlo-
rophenyl. Preferably, when R' and R? are both bound 1o the
same nitrogen atom, R and R? are taken together with the
nitrogen atom to which they are bound to form a group
selected from heterocycloalkyl and heteroaryl; wherein the
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heteroaryl or heterocycloalkyl is optionally substituted with
one or more substituents independently selected from
C,alkyl, C,_jalkoxy, phenyl, arC,_,alkyl, heterocycloalky],
C, alkoxycarbonyl, di(C, _,alkyl)amino-carbonyl or pheny-
lamino-C, _alkyl; wherein the pheny! or arC,_,alkyl sub-
stituent is optionally substituted with one or two substituents
independently selected from trifluoromethy! or chlorophe-
nyl.

In an embodiment of the present invention, when R* and
R? are both bound to the same nitrogen atom, R* and R? are
taken together with the nitrogen atom to which they are
bound to form a group selected from !-morpholinyl, 1-(4-
(3-trifluoromethyl-phenyl)-piperazinyl), 1-(4-piperidinyl—
piperidinyl), 1-(4-pyrrolidinyl-piperidinyl), 1-(4-phenyl-pi-
peridinyl),  1-(3-hydroxy-piperidinyl),  1-(4-hydroxy-
piperidinyl),  1-(3-hydroxymethyl-piperidinyl),  1-(3,5-
dimethyl-piperidinyl).  1-(4-dimethylamino-piperidinyl),
1-(4-(3,4-methylenedioxyphenylmethyl)-piperazinyl), 1-(3-
(diethylaminocarbonyl)-piperidinyl), 1-(4-t-butoxycarbony-
lamino-piperidinyl), 1-(2,3-dihydro-1H-pyrrolyl), 1-(4-[(4-
chlorophenyl)-phenyl-methyl}-piperazinyl), 2-(1,2,3,4-
tetrahydro-isoquinolinyl), 1-(4-t-butoxycarbonyl-
piperazinyl), 2-(1,2,3 4-tetrahydro-6,7-dimethoxy-
isoquinolinyl), 4-(2.6-dimethyl-morpholinyl), 1-(4-benzyl-
piperazinyl), 1-pyrrolidinyl, 1-(2.3,-dihydro-pyrrolidinyl),
1-(3-hydroxy-pyrrolidinyl), 1-(3-(S)-hydroxy-pyrrolidinyl),
1-piperidinyl,  1-(3-ethoxycarbonyl-piperidinyl),  1-(4-
ethoxycarbonyl-piperidinyl), 1-imidazolyl, 1-(2-(pheny-
lamino-methyl)-N-pyrrolidinyl), 1-(3-(R)-dimethylamino-
pyrrolidinyl),  1-(3-(R)-hydroxy-pyrrolidinyl),  1-(3,4-
dihydroxy-2,5-bis-hydrooxymethyl-pyrrolidinyl}, 1-(3-(R)-
t-butoxycarbonylamino-pyrrolidinyl), 1-(3-(S)-ethylamino-
pyrrolidinyl), 1-(3-(R)-amino-pyrrolidinyl), 1-(3-(S)-amino-
pyrrolidinyl), 1-(3-(R)-methylamino-pyrrolidinyl), 1-(3-(S)-
methylamino-pyrrolidinyl), 1-(3-(N-methyl-N-t-
butoxycarbonyl-amino)-pyrrolidinyl) or 1-(2-(3,5-
dichlorophenyl)-3-methyl-5-carboxy-1,2.4-triazolyl).
Preferably, when R' and R? are both bound to the same
nifrogen atom, R' and R are taken together with the nitro-
gen atom to which they are bound to form a group selected
from 1-(4-(3-trifluoromethy!-phenyl)-piperazinyl), 1-(4-pip-
eridinyl-piperidinyl),  1-(4-(3,4-methylenedioxyphenylm-
ethyl)-piperazinyl), 1-(3-(diethylaminocarbonyl)-piperidi-
nyl). 1-(2,3-dibydro-1H-pyrrolyl), 1-(4-[(4-chlorophenyl)-
phenyl-methyl]-piperazinyl), 2-(1,2.3 4-tetrahydro-
isoquinolinyl), 1-(4-t-butoxycarbonyl-piperazinyl), 2-(1,2,3,
4-tetrahydro-6,7-dimethoxy-isoquinolinyl), 4-(2,6-
dimethyl-morpholinyl), 1-(4-benzyl-piperazinyl),
I-pyrrolidinyl, 1-piperidinyl, 1-(4-ethoxycarbonyl-piperidi-

nyl), 1-imidazolyl and 1-(2-(phenylamino-methyl)-N-pyrro- s

lidinyl).

In an embodiment of the present invention, when R and
R? are both bound to the same nitrogen atom, R* and R® are
taken together with the nitrogen atom to which they are
bound to form a group selected from 1-(4-(3-trifluorom-
ethyl-phenyl)-piperazinyl), 1-(4-phenyl-piperidinyl), 1-(4-
piperidinyl-piperidinyl), 1-(4-(3,4-methylenedioxyphenyl-
methyl)-piperazinyl), 1-(3-(diethylaminocarbony1)-
piperidinyl), 1-(4-[(4-chloropheny!)-phenylmethyl]-
piperiazinyl), 2-(1.2,3,4-tetrahydro-isoquinolinyl), 1-(4-t-
butoxycarbonyl-piperazinyl), 2-(1,2,3.4-tetrahydro-6,7-
dimethoxy-isoquinolinyl), ~ 4-(2,6-dimethyl-morpholinyl),
1-(4-benzyl-piperazinyl), 1-morpholinyl, I-pyrrolidinyl,
1-(2,3-dihydro-pyrrolidinyl),  1-piperidinyl, 1-(3,5-dim-
ethyl-piperidinyl), 1-(3-hydroxymethyl-piperidinyl), 1-(3-
ethoxycarbonyl-piperidinyl),  1-(4-(ethoxycarbonyl)-pip-
eridinyl), 1-imidazolyl and 1-(2-(phenylamino-methyl)-N-
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pyrrolidinyl). Preferably, when R* and R? are both bound to
the same nitrogen atom, R* and R? are taken together with
the nitrogen atom to which they are bound to form a group
selected from 1-(4-(3-trifluoromethyl-phenyl)-piperazinyl),
1-(4-piperidinyl-piperidinyl), 1-(4-(3,4-methylenediox-
yphenyl-methyl)-piperazinyl),  1-(3-(diethylaminocarbo-
nyl)-piperidinyl), 1-(4-[(4-chlorophenyl)-phenylmethyl]-pi-
periazinyl), 2-(1,2,3,4-tetrahydro-isoquinolinyl), 1-(4-t-
butoxycarbonyl-piperazinyl), 2-(1,2,3 4-tetrahydro-6,7-
dimethoxy-isoquinolinyl),  4-(2,6-dimethyl-morpholinyl),
1-(4-benzyl-piperazinyl), 1-pyrrolidinyl, 1-piperidinyl,
1-(4-(ethoxycarbonyl)-piperidinyl), 1-imidazolyl and 1-(2-
(phenylamino-methyl)-N-pyrrolidiny}).

In an embodiment of the present invention, when R' and
R? are both bound to the same nitrogen atom, R* and R? are
taken together with the nitrogen atom to which they are
bound to form a group selected from 1-(4-(3-trifluorom-
ethyl-pheny)-piperazinyl), 1-(4-phenyl-piperidinyl), 1-(4-
piperidinyl-piperidinyl), 1-(4-(3,4-methylenedioxyphenyl-
methyl)-piperazinyl), 1-(3-(diethylaminocarbonyl)-
piperidinyl), 1-(4-[(4-chlorophenyl)-phenylmethyl]-
piperiazinyl), 2-(1,2,3 4-tetrahydro-isoquinolinyl), 1-(4-t-
butoxycarbonyl-piperazinyl), 2-(1,2,3,4-tewahydro-6,7-
dimethoxy-isoquinolinyl), ~ 4-(2,6-dimethyl-morpholinyl),
1-(4-benzyl-piperazinyl). 1-(3,5-dimethyl-piperidinyl),
1-(3-hydroxymethyl-piperidinyl), 1-(3-ethoxycarbonyl-pip-
eridinyl), 1-(4-(ethoxycarbonyl)-piperidinyl), I-piperidinyl,

1-morpholinyl, 1-pyrrolidinyl, 1-imidazolyl, 1-(2,3-dihy-
dro-pyrrolidinyl), and 1-(2-(phenylamino-methyl)-N-pyrro-
lidiny!). Preferably, when R' and R? are both bound to the
same nitrogen atom, R' and R? are taken together with the
nitrogen atom to which they are bound to form a group
selected from 1-(4-(3-wrifluoromethyl-phenyl)-piperazinyl),
1-(4-piperidinyl-piperidinyl), 1-(4-(3,4-methylenediox-
1-(3-(diethylaminocarbo-
nyl)-piperidinyl), 1-(4-[(4-chlorophenyl)-phenylmethyl]-pi-
periazinyl), 2-(1,2,3,4-tetrahydro-isoquinolinyl),  1-(4-t-
butoxycarbonyl-piperazinyl), 2-(1.2,3,4-tetrahydro-6,7-
dimethoxy-isoquinolinyl),  4-(2,6-dimethyl-morpholinyl),
1-(4-benzyl-piperazinyl),  1-(4-(ethoxycarbonyl)-piperidi-
nyl), 1-piperidinyl, 1-imidazolyl and 1-(2-(phenylamino-
methy)-N-pyrrolidinyl).

In an embodiment of the present invention, when R' and
R? are both bound to the same nitrogen atom, R* and R? are
taken together with the nitrogen atom to which they are
bound to form a group selected from 2-(1,2,3,4-tetrahydro-
6,7-dimethoxy-isoquinolinyl), 1-(4-[(4-chlorophenyl)-phe-
nyl-methyl]-piperazinyl), 1-pyrrolidinyl, 1-(3-hydroxy-pyr-
rolidinyl), 1-(3-(R)-hydroxy-pyrrolidinyl), 1-(4-hydroxy-
piperidinyl), 1-(3-(R)-dimethylamino-pyrrolidinyl), 1-(4-t-

butoxycarbonylamino-pyrrolidinyl), 1-(3-(R)-t-
butoxycarbonylamino-pyrrolidinyl), 1-(3-(R)-amino-
pyrrolidinyl),  1-(3-(8)-amino-pyrrolidinyl),  1-(3-R)-

methylamino-pyrrolidinyl), 1-(3+(S)-ethylamino-
pyrrolidinyl), 1-(4-dimethylamino-pyrrolidinyl), 1-(3-(N-
methyl-N-t-butoxycarbonyl-amino-pyrrolidinyl) or 1-(2-(3,
S-dichlorophenyl)-3-methyl-5-carboxy-1,2,4-triazoly]).
Preferably, when R' and R? are both bound to the same
nitrogen atom, R* and R? are taken together with the nitro-
gen atom to which they are bound to form a group selected
from  2-(1,2,3,4-tetrahydro-6.7-dimethoxy-isoquinolinyl),
1-(4-[(4-chlorophenyl)-phenyl-methyl]-piperazinyl), 1-pyr-
rolidinyl,  1-(3-hydroxy-pyrrolidinyl), 1-(3-(R)-hydroxy-
pyrrolidinyl), 1-(4-hydroxy-piperidinyl), 1-(3-(R)-dimethy-
famino-pyrrolidinyl), 1-(4-t-butoxycarbonylanino-
pyrrolidinyl), 1-(3-(R)-t-butoxycarbonylamino-
pyrrolidiny!), 1-(3-(R)-amino-pyrrolidinyl), 1-(3-(S)-amino-
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pyrrolidinyl), 1-(3-(S)-methylamino-pyrrolidinyl), 1-(3-(R)-
methylamino-pyrrolidinyl), 1-(3-(S)-ethylamino-
pyrrolidinyl), 1-(4-dimethylamino-pyrrolidinyl), 1-(3-(N-
methyl-N-t-butoxycarbonyl-amino-pyrrolidinyl) or 1-(2-(3,
5-dichlorophenyl)-3-methyl-5-carboxy-1,2.4-triazolyl).

In an embodiment of the present invention, n is an integer
from 0 to 1, preferably n is 0. In an embodiment of the
present invention m is 0. In another embodiment of the
present invention m is 1.

In an embodiment of the present invention p is an integer
from 0 to 2, preferably p is an integer from 0 to 1. In an
embodiment of the present invention q is 0. In another
embodiment of the present invention, q is 1.

In an embodiment of the present invention, R? is selected
from the group consisting of aryl and arC,_,alkyl; wherein
the aryl or arC,_,alkyl group is optionally substituted with
one {o three substituents independently selected from halo-
gen, hydroxy, carboxy, C, jalkyl, C, jalkoxy, trifluorom-
ethyl, trifluoromethoxy, nitro, cyano or N(R),. Preferably,
R? is aryl; wherein the aryl group is optionally substituted
with one or more substituents independently selected from
halogen. More preferably, R® is selected from the group
consisting of pheny! and 4-fluorophenyl.

In an embodiment of the present invention, L' is
C, ,alkyl; wherein the C,_,alky! group is optionally substi-
tuted with one to two substituents independently selected
from hydroxy, fluore, C, ,alkyl, fluorinated C, jalkyl or
C, q2lkoxy. Preferably, L' is unsubstituted C, alkyl. More
preferably, L' is selected from the group consisting of
—CH,—, —CH(CH,)— and —CH,CH,~. More prefer-
ably still, L' is —CH,— or —CH,CH,—;

In an embodiment of the present invention,

is selected from the group consisting of partially unsaturated
carbocyclyl, cycloalkyl, aryl, heterocycloalkyl and het-
eroaryl.

In another embodiment of the present invention,

is selected from the group consisting of cyclooctyl,
1-acenaphthenyl, R-1-acenaphthenyl, S-1-acenaphthenyl,
cyclohexyl, phenyl, 1-naphthyl, 2-naphthyl, 1.2,3,4-tetrahy-
dro-naphthyl, 2-thienyl, benzothienyl, 4,5,6,7-tetrahydro-
benzothienyl, bicyclo[3.1.1Jhepten-2-yl, bicyclo[3.1.1Thep-
tyl and (3aS)-2.3,3a.4,5.6-hexahydro-1H-phenalen-1-yl.
Preferably,

is selected from the group consisting of cyclooctyl,
1-acenaphthenyl. R-1-acenaphthenyl, S-1-acenaphthenyl,
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cyclohexyl, phenyl, 1-naphthyl, 2-naphthyl, 2-thienyl and
(3aS)-2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl.
In another embodiment of the present invention,

is selected from the group consisting of cyclooctyl,
1-acenaphthenyl, R-1-acenaphthenyl, S-1-acenaphthenyl,
cyclohexyl, phenyl, l-naphthyl and (3a-S)-2.3,3a,4,5.6-

hexahydro-1H-phenalen-2-yl.
In another embodiment of the present invention,

is selected from the group consisting of cyclooctyl, 1-naph-
thyl, 1-acenaphthenyl, R-1-acenaphthenyl, S-1-acenaphthe-
nyl, bicyclo[3.1.1]hepten-2-y]l and (3aS)-2,3,3a,4,5,6-
hexahydro-1H-phenalen-1-yl.

In an embodiment of the present invention, R® is selected
from the group consisting of hydroxy, carboxy, halogen,
C,_.alkyl, C,_alkoxy, nitro, cyano, N(RZ),, trifluoromethyl,
triftuoromethoxy, C,_jalkoxycarbonyl, —SO—N(RF),,
~—S0,—N(R5), and —C(O)—N(R®),.

In another embodiment of the present invention, R® is
selected from the group consisting of halogen, C, _,alkyl and
triftuoromethyl. Preferably, R® is selected from the group
consisting of chloro, methyl, n-propyl and trifluoromethyl.

In another embodiment of the present invention, R® is
selected from the growp consisting of methyl, n-propyl,
chloro and trifluoromethyl. Preferably, R® is selected from
the group consisting of methyl, n-propyl and trifluorom-
ethyl. More preferably, R® is selected from the group con-
sisting of methy! and n-propyl. In yet another embodiment
of the present invention, R® is methyl.

In an embodiment of the present invention R® is -(L.%),-R”.
In another embodiment of the present invention, R® is
«(L)—R7 and L is selected from the group consisting of
—C, _alkyl-, —O—, —S— —NRH)—, —C(0)0— and
—0—C(0)—.

In an embodiment of the present invention, R” is selected
from the group consisting of cycloalkyl, aryl, heteroaryl and
heterocycloalkyl; wherein the aryl, heteroaryl or heterocy-
cloalkyl group is optionally substituted with one to two
substituents independently selected from hydroxy, carboxy,
halogen, C,_slkyl. C,_salkoxy, nitro, cyano, N(R),, wif-
luoromethyl, trifluoromethoxy or C, alkoxycarbonyl. Pref-
erably, R” is selected from the group consisting of aryl and
heteroaryl. More preferably, R” is selected from the group
consisting of phenvl and 2-thienyl, More preferably still, R’
is 2-thienyl.

In an embodiment of the present invention is a compound
of formula (I) selected from the group consisting of
8-(R)acenaphthen-1-yl-3-(3-amino-2-(S)-hydroxy-propyl)-

1-(4-fluoro-phenyl)- 1,3 ,8-triaza-spiro{4.5])decan-4-one;
§-(R)acenaphthen-1-yl-3-(3-amino-2-(R)-hydroxy-propyl)-

1-(4-fluoro-phenyl)-1.3 8-triaza-spiro[4.5]decan-4-one;

3y
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8-(R)-Acenaphthen-1-yl-3-(3-dimethylamino-2-(R)-hy-
droxy-propyl)-1-(4-fluoro-phenyl)-1,3 8-triaza-spirof4.5]
decan-4-one;
3-(3-Amino-2-(R)-hydroxy-propyl)-1-(4-fluoro-phenyl)-8-

(8-methyl-naphthalen-1-ylmethyl)-1,3.8-triaza-spiro[4.5]

decan-4-one;
3-(3-Dimethylamino-2-(R)-hydroxy-propyl)-1-(4-fluore-

phenyl)-8-(8-methyl-naphthalen-1-ylmethyl)-1,3,8-
triaza-spiro[4.5]decan-4-one;
8-(R)-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-[2-(R)-hy-
droxy-3-(3-hydroxymethyl-piperidin-1-yl)-propyl]-1,3,8-
triaza-spiro[4.5]decan-4-one;
3-(3-Amino-2-(R)-hydroxy-propyl)-8-cyclooctyl-1-(4-
fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one;
3-(3-Amino-2-(R)-hydroxy-propyl)-1-(4-fluoro-phenyl)-8-
1-(S)-(3aS)-(2,3,3a,4,5,6-hexahydro-1H-phenalen-1-y1)-
1,3,8-triaza-spirof4.5]decan-4-one;
1-(4-Fluoro-phenyl)-3-[2-(R)-hydroxy-3-(3-hydroxy-pro-
pylamino)-propyl]-8-(8-methyl-naphthalen-1-ylmethy!)-
1,3,8-triaza-spiro[4.5]decan-4-one;
1-(4-Fluoro-phenyl)-3-[2-(R)-hydroxy-3-(3-methylamino-
propylamino)-propyl]-8-(8-methyl-naphthalen-1-ylm-
ethyl)-1,3,8-triaza-spiro[4.5]decan-4-one;
3-[3-(3-Dimethylamino-propylamino)-2-(R)-hydroxy-pro-
pyl]-1-(4-fluoro-phenyl)-8-(8-methyl-naphthalen- 1 -ylm-
ethyl)-1,3.8-triaza-spiro(4.5]decan-4-one

and pharmaceutically acceptable salts thereof.

With regard to compounds of formula (E), in an embodi-
ment of the present invention Y is selected from the group
consisting of hydrogen, C, ,alkyl and t-butoxycarbonyl,
preferably, C, _,alkyl or t-butoxycarbonyl, more preferably
ethyl. In another embodiment of the present invention Y is

®5),
(LY
(R,

Additional embodiments of the present invention, include
those wherein the substituents selected for one or more of
the variables defined herein (i.e. R, R3, n, R*, m, L',

.- |

p, R®, g, R® and Y) are independently selected to be any
individual substituent or any subset of substituents selected
{rom the complete list as defined herein.

As used herein, unless otherwise noted, “halogen” shall
mean chlorine, bromine, fluorine and iodine.

As used herein, the term “alkyl”, whether used alone or as
part of a substituent group, include straight and branched
alkyl chain, preferably comprising one to eight carbon

atoms. For example, alkyl radicals include methyl, ethyl, s

propyl, isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl
and the like. As used herein, the term “lower alkyl” shall
mean a straight or branched alkyl chain comprising one to
four carbon atoms. Suitable examples of a lower alkyl group
include methyl, ethyl, propyl, isopropyl, butyl, t-butyl, and
the like.

As used herein, unless otherwise noted, the term “hydroxy
substituted alkyl” shall mean any straight or branched alkyl
chain which is substituted with one or more hydroxy groups,
for example hydroxymethyl, 1-hydroxy-eth-2-yi, and the
like. Preferably, the alkyl chain is substituted with one to
three hydroxy groups, more prefereably cne hydroxy group.
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As used herein, unless otherwise noted, “alkoxy” shall
denote an oxygen ether radical of the above described
straight or branched chain alky! groups. For example, meth-
oxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-hexyloxy
and the like.

As used herein, unless otherwise noted, “aryl” shall refer
to unsubstituted carbocylic aromatic groups such as phenyl,
naphthyl, and the like.

As used herein, unless otherwise noted, “arC,_jalkyl”
shall mean any lower alkyl group (i.e. C, jalkyl group)
substituted with an aryl group such as phenyl, naphthyl and
the like. Suitable examples of an arC, _jalky! group include,
benzyl, 2-phenylethyl (i.e. Phenyl-CH,—CH,—), 3-phenyl-
n-propyl (i.e. Phenyl-CH,—CH,~—CH,—). naphthyl-me-
thyl, and the like.

As used herein, unless otherwise noted, the term “acyl”
shall mean a radical formed from an organic acid by removal
of the hydroxy group. Suitable example include acetyl,
benzoyl, and the like.

As used herein, unless otherwise noted, the term
“cycloalkyl” shall mean any stable three to fourteen mem-
bered monocyclic, bicyclic, tricyclic or bridged carbon
based, saturated ring system, for example cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cvelooc-
tyl, adamantanyl, bicyclo[3.1.1Theptyl, and the like.

As used herein, unless otherwise noted, the term “car-
bocyelyl” shall mean four to fourteen membered, preferably
five to thirteen membered, more preferably five to ten
membered monocyclic, bicyclic or tricyclic, carbon based
ring structure. Similarly, unless otherwise noted, the term
“partially unsaturated carbocycly!” shall mean any five to
fourteen, preferably five to thirteen, more preferably five to
ten, membered monocyclic, bicyclic or tricyclic, carbon
based ring structure containing at least one unsaturated
(double or triple) bond. Suitable examples of partially unsat-
urated carbocyclyl groups include 1,2,3,4-tetrahydronaph-
thyl, cyclohexen-1-yl, 1-acenaphthenyl,

and the like.

As used herein, unless otherwise noted, “heteroaryl” shall
denote any five to seven, preferably five to six, membered
monocyclic aromatic ring structure containing at least one
heteroatom selected from the group consisting of O, N and
S, optionally containing one to three additional heteroatoms
independently selected from the group consisting of O. N
and S; or a nine to ten membered bicyclic aromatic ring
structure containing at least one heteroatom selected from
the group consisting of O, N and S, optionally containing
one to four additional heteroatoms independently selected
from the group consisting of O, N and S. The heteroary!
group may be attached at any heteroatom or carbon atom of
the ring such that the result is a stable structure.
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Examples of suitable heteroaryl groups include, but are
not limited to, pyrrolyl, furyl, thienyl, oxazolyl, imidazolyl,
pyrazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, thia-
diazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyra-
nyl, furazanyl, indolizinyl, indolyl, isoindolinyl, indazolyl,
benzofuryl, benzothienyl, benzimidazolyl, benzthiazolyl,
purinyl, quinolizinyl, quinolinyl, isoquinolinyl, isothiazolyl,
cinnolinyl, phthalazinyl, quinazolinyl, quinoxaliny!, naph-
thyridinyl, pteridinyl, and the like. Preferred heteroaryl
groups include thienyl, pyridyl, furyl, imidazolyl, pyrazolyl,
pyrrolyl, indolyl and quinolinyl.

One skilled in the art will recognize that wherein the
heteroaryl group contains one or niore nitrogen atoms, said
heteroaryl group may optionally be present as or within a
substituent group in a quaternary form, for example as in
1-(2-(3,5-dichlorophenyl)-3-methyl-5-carboxy-1,2,4-triaz-
olyl), a substituent of the formula

Ve

N P

PE <
N OH.

As used herein, the term “heterocycloalkyl” shall denote
any five to seven, preferably five to six, membered mono-
cyclic, saturated or partially unsaturated ring structure con-
taining at least one heteroatom selected from the group
consisting of O, N and S, optionally containing one to three
additional heteroatoms independently selected from the
group consisting of O, N and S; or a nine to ten membered
saturated, partially unsaturated or partially aromatic bicvclic
ring sysieni containing at least one heteroatom selected from
the group consisting of O, N and S, optionally containing
one to four additional heteroatoms independently selected
from the group consisting of O, N and S. The heterocy-
cloalky! group may be attached at any heteroatom or carbon
atom of the ring such that the result is a stable structure.

Examples of suitable heterocycloalky! groups include, but
are not limited to, pyrrolinyl, pyrrolidinyl, dioxalanyl, imi-
dazolinyl, imidazolidinyl, pyrazolinyl, pyrazolidinyl, pip-
eridinyl, dioxanyl, morpholinyl, dithiany], thiomorpholiny],
piperazinyl, trithianyl, indolinyl, chromenyl, 3,4-methylene-
dioxyphenyl, 2,3-dihydrobenzofuryl, 1,2,3.4-tetrahydroiso-
quinolinyl, 1,2,3 4-tetrahydroquinolinyl, 4.5,6,7-tetrahydro-
benzo[blthienyl and the like. Preferred heterocycloalkyl
groups include pyrrolidinyl, piperidinyl, piperazinyl, mor-
pholinyl, 1,2,3,4-tetrahydroisoquinolinyl, 4,5,6,7-tetrahy-
dro-benzo[b]thienyl, 3.4-methylenedioxyphenyl and 3,4-di-
hydro-2H-benzofb][1,4]dioxepine.

As used herein, the name “1-acenaphtheny!” shall mean a
substituent group of the formula

Cl

Cl

@

As used herein, the name “2-(3,4-methylenedioxyphenyl)
ethyl” shall mean a substituent group of the formula

30

s~ A0

As used herein, the name ‘“2-(1,2,34-tetrahydro-6,7-
dimethoxy-isoquinolinyl)” shall mean a substituent group of
the formula

w

10

CH;

|
0
m |
H,C
o

As used herein, the name “2,3,3a,4,5,6-hexahydro-1H-phe-
nalen-1-y1 shall mean a substituent group of the formula

[ Y
>

As used herein, the name “oxarinyl-methyl” shall mean a
substituent group of the formu

0 )
40

As used herein, the name “6,6-dimethyl-bicyclo[3.1.1Thep-
tyl” shall mean a substituent group of the formula

>@>< |

As used herein, the name “6,6-dimethyl-bicyclo[3.1.1]hept-
2-enyl” shall mean a substituent group of the formula

@X .

As used herein, the notation “*” shall denote the presence

65 of a stereogenic center.
When a particular group is “substituted” (e.g., alkyl, aryl,
carbocyclyl, heterocycloalkyl, heteroaryl), that group may

o
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have one or more substituents, preferably from one to five
substituents, more preferably from one to three substituents,
most preferably from one to two substituents, independently
selected from the list of substituents.

With reference to substituents, the term “independently”
means that when more than one of such substitvents is
possible, such substituents may be the same or different from
each other.

Under standard nomenclature used throughout this dis-
closure, the terminal portion of the designated side chain is
described first, followed by the adjacent functionality
toward the point of attachment. Thus, for example, a
“phenylC,~CgalkylaminocarbonylC,~Cgalkyl” substituent
refers to a group of the formula

C-Cealkyl

Abbreviations used in the specification, particularly the _

0

/”\ Cl—Cﬁalk)’l
N/
H

Schemes and Examples, are as follows:

AcCN Acetonitrite

BINAP 2,2"-Bis(diphenylphosphino)-1,1-binaphthyl
Boc t-Butoxycarbonyl

CBz benzyloxycarbonyl (CgHs—CH,—O0—C(0)—)
DAMGO Tyr-D- Ale-Gly-N-methyl-Phe-Gly-ol

DCC N,N-dicyclohexytcarbodiimide

DCE Dichloroethane

DCM Dichloromethane

DIPEA or DIEA Diisopropylethylamine

DMF

N,N-Dimethylformamide

DME 1,2-dimethoxyethane

DMSO Dimethylsulfoxide

DPDPE Tyr-D-Pen-Gly-p-Chloro-Phe-D-Pen[Disulfide
Bridge: 2-5]

EDCI 1-(3-dimethylaminopropyt)-3-
ethylcarbodiimide hydrochloride

EDTA Ethylenediaminetetraacetic acid

EGTA Ethylene glycol-O,0"-bis(2-aminoethyl)-
NN, N'\Ntetracacetic acid

EtOAc Ethyl acetate

Fioc 9-Fluorenytmethoxycarbonyl

HBTU O-(1H-Benzotriazol-1-y1)-N,N,N",N"-
tetramethyluronium hexafluorophosphate

hex Hexane

HPLC High Pressure Liquid Chromatography

KO-t-Bu Potassium t-butoxide

LiHMDS Lithium bis(trimethylsilyl)amide

mCPBA meta-chloroperoxybenzoic acid

MeCN Acetonitrile

Ms mesyl or methanesulfony! group

Y Microwave

NaHMDS Sodium bis(trimethylsily])amide

NatBuO or tBuONa
NMP

Sodium t-butoxide
N-methy!-2-pyrrolidinone

Pd,(dba), Tris(dibenzylideneacetone) dipalladium (0)
Pd(OAc), Pailadium (II) acetate

Pd(PPhs)y tetrakis(triphenylphosphine)palladium(0)
PdCl,(PPhy), or di(chloro)di{triphenylphosphine palladium(0)
Pd(PPh,),Cl,

P(tBu), Tri-i-butyl phosphine

PEI Polyethylimine

TEA or B3N Triethylamine

TFA Trifluoroacetic acid

THF Tetrahydrofuran

TL.C Thin Layer Chromatography

TNE Buffer 50 mM Tris-HCI, pH 7.4 + 5 mM EDTA +

150 mM NaCl
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-continued
Tris HCI Tris[hydroxymethylJaminomethyl
hydrochloride
Ts Tosyl or p-toluenesulfonyl group
U69593 (+)-(501,70.8B)-N-methyl-N-7-(1-pyrrolidinyl)-

1-oxaspiro[4.5)dec-8-y]] benzene acctamide

As used herein, unless otherwise noted, the term “eating
disorders” shall mean any disorder associated with eating.
Suitable examples include, but are not limited to anorexia
nervosa, bulimia, binge eating, food cravings, and the like.

As used herein, unless otherwise noted, the term “adrenal
disorders” shall mean disorders mediated by the adrenal
gland. Suitable examples include, but are not limited to
Cushing’s syndrome, Addison’s disease, and the like.

The term “subject” as vsed herein, refers to an animal,
preferably a mammal, most preferably a human, who is or
has been the object of treatment, observation or experiment.

The term “therapeutically effective amount™ as used
herein, means that amount of active compound or pharma-
ceutica] agent that elicits the biological or medicinal
response in a tissue system, animal or human that is being
sought by a researcher, veterinarian, medical doctor or other
clinician, which includes alleviation of the symptoms of the
disease or disorder being treated.

As used herein, the term “composition” is intended to
encompass a product comprising the specified ingredients in
the specified amounts, as well as any product which results,
directly or indirectly, from combinations of the specified
ingredients in the specified amounts.

For use in medicine, the salts of the compounds of this
invention refer to non-toxic “pharmaceutically acceptable
salts.” Other salts may, however, be useful in the preparation
of compounds according to this invention or of their phar-
maceutically acceptable salts. Suitable pharmaceutically
acceptable salts of the compounds include acid addition salts
which may, for example, be formed by mixing a solution of
the compound with a solution of a pharmaceutically accept-
able acid such as hydrochloric acid, sulfuric acid, fumaric
acid, maleic acid, succinic acid, acetic acid, benzoic acid,
citric acid, tartaric acid, carbonic acid or phosphoric acid.
Furthermore, where the compounds of the invention carry an
acidic moiety, suitable pharmacewtically acceptable salts
thereof may include alkali metal salts, e.g., sodium or
potassium salts; alkaline earth metal salts, e.g., calcium or
magnesium salts; and salts formed with suitable organic
ligands. e.g., quaternary ammonium salts. Thus, representa-
tive pharmaceutically acceptable salts include the following:

acetate, benzenesulfonate, benzoate, bicarbonate, bisul-
fate, bitartrate, borate, bromide, calcium edetate, camsylate,
carbonate, chloride, clavulanate, citrate, dihydrochloride,
edetate, edisylate, estolate, esylate, fumarate, gluceptate,
gluconate, glutamate, glvcollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaph-
thoate, iodide, isothionate, lactate, lactobionate, laurate,
malate, maleate, mandelate, mesylate, methylbromide,
methylnitrate, methylsulfate, mucate, napsylate, nitrate,
N-methviglucamine ammonium salt, oleate, pamoate (em-
bonate), palmitate, pantothenate, phosphate/diphosphate,
polygalacturonate, salicylate, stearate, sulfate, subacelate,
succinate, tannate, tartrate, tosylate, triethiodide and valer-
ate.

The compounds of formula (I) of the present invention
may be prepared according to the processes described in
more detail herein. More particularly, the compounds of

v
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formula (I) may be prepared through intermediates of for-
mula (M1) or (M2), as outlined in Scheme 1.

Scheme. 1

More particularly, a suitably substituted compound of
formula (II), a known compound or compound prepared by
known methods, is reacted to yield the compound of formula
(M1), which is then further reacted to yield the correspond-
ing compound of formula (I).

Alternatively, the compound of formula (11) is reacted to
yield the corresponding compound of formula (M2), which
is further reacted to yield the corresponding compound of
formula ().

One skilled in the ant will recognize that in the processes
outlined above, more particularly in the reaction of a com-
pound of formula (II) 1o form the compound of formula
(M1), the N atom at the 8 position of the 1,3 8-triazaspiro
[4.5)decan-4-one core is preferably protected, by known
methods, with a known protecting group such as BOC,
Fmoc, CBz, benzoyl, benzhydryl, and the like. One skilled
in the art will further recognize that when a protecting group

is utilized in the preparation of the compound of formula s

(M1), the protecting group is removed, by known methods,
prior to reacting the compound of formula (M1) to vield the
compound of formula (I).

One skilled in the art will recognize that the processes

hereinafter outlined in Schemes 2 to 7 incorporate the R% or 3

“lop” substituent portion of the molecule onto the core
structure, whereas Schemes 8 to 14 incorporate the

®),
(L
(RS),

or “bottom” substituent portion of the molecule vnte the
core structure. One skilled in the art will further recopnize

[N
w
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that the fop and bottom substituent portions may be incor-
porated into the compound of fornmula (1) in any order which
yields the desired product.

Compounds of formula (M1) wherein R® is —CR*R"—
CH(OH)—CR“RP—X and X is NR'R? may be prepared
from a suitably substituted compound of formula (1)
according to the process outlined in Scheme 2.

NHR'R2
ettt i
(VD
(R%),
PG
")
R® RP
R* RB NRIR?
*
/—N OH
N
v
R 0
7(R4)n
N
PG
(VI
R¢ RP
R4 RB NRIR?

(M13)

@’D
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Accordingly, a suitably substituted compound of formula
(I1), is protected by known methods, with a suitably pro-
tecting group PG', such as t-butoxycarbonyl (BOC), CBz,
Fmoc, benzhydryl, triphenylmethyl, 4-methoxybenzy!, ben-
zoyl, and the like, to yield the corresponding compound of
formula (111).

The compound of formula (I1I) is reacted with a suitable
substituted compound of formula (IV) wherein Q is a
suitable leaving group such as Cl, Br, 1, tosylate, mesylate,
and the like, a known compound or compound prepared by
known methods, in the presence of a base such as NaH,
KO-t-Bu, K,CO,, NaHMDS, LiHMDS, and the like, in an
organic solvent such as NMP, DMF, THE, and the like, to
yield the corresponding compound of formula (V).

The compound of formula (V) is reacted with a suitably
substituted amine of formula (VI), a known compound or
compound prepared by known methods, in an organic sol-
vent such as ethanol, acetonitrile, methanol, isopropanol,
and the like, to yield the corresponding compound of for-
mula (VID).

The compound of formula (V1I) is de-protected by known
methods, to yield the corresponding compound of formula
(Mla).

One skilled 1 the art will recognize that in the preparation
of compounds of formula (1) and (Mla) as in Scheme 2
above (i.e. in reactions where the oxarinyl group is opened
with a suitably substituted compound of formula (V1)), the

stereo-configuration of the hydroxy group will be deter- .

mined by the stereo-configuration of the compound of
formula (1V), with the naming (R or S) of the stereo-center
based on chemical nomenclature rules. Thus, for example,
wherein the process outlined in Scheme 2 above R', R*, R¥,
R?, R€ and R” are each hydrogen, the compound of formula
(IV) is 2-(R)-chloromethyl-oxirane, then the compound of
formula (Mla) will have the hydroxy group in the (R)
position.
Compounds of formula (M1a) wherein R° is

OH RA
(CRORP), 3—C—C—X

R* RB

may be similarly prepared according to the process outlined
in Scheme 2 above, with substitution of a suitably substi-
tuted compound of formula (VII)

(VI
R¢ 0
A
LA
I R,
RP

wherein Q is a suitable leaving group as previously
defined, a known compound or compound prepared by
known methods, for the compound (1V).
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Compounds of formula (M1) wherein X is —O—R" may
be prepared from a suitably substituted compound of for-
mula (V) according to the process outlined in Scheme 3.

R'—0H
)

Accordingly, a suitably substituted compound of formula
(V), is reacted with suitably substituted compound of for-
mula (1X). a known compound or compound prepared by
known methods, in the presence of a base such as NaH, KH,
sodium trimethylsilylamide, TEA, DIPEA, and the like,
wherein the base is present in amount equal to or greater
than about one molar equivalent, in an organic solvent such
as THF, NMP, DMF, and the like, to vield the corresponding
compound of formula (X).

The compound of formula (X) is de-protected, by known
methods, to yield the corresponding compound of formula
(M1b).

Y2
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Compounds of formula (M1) wherein X is selected from
the group consisting of —S—R*, —SO—R! or —S0,—R"
may be prepared from a suitably substituted compound of
formula (V) according to the process outlined in Scheme 4.

Scheme 4
RC¢ RP
A A DB
R o R4 R s\
G RC . R!
[.Nm
D
N x 3
R? 0 R'=SH R}
e, (00))
»
|
PG
V) (X1
1 RC RP
R: RB §—R!
(Mlc)
RE RP RE RP
{0y~ R!

RA RB ¥—5(0),,—R! RA RB
* *
N

(X110 (Mld)

4
Accordingly, a suitably substituted compound of formula ’
(V) is reacted with a suitably substituted compound of

formula (XI), a known compound or compound prepared by
known methods, in the presence of a base such as TEA,
DIPEA, and the like, in a protic solvent such as ethanol,
methanol, NMP, and the like, or a mixture thereof, prefer-
ably at an elevated temperature in the range of about room

temperature to about 100° C., preferably at a temperature of

about 50 to about 100° C., to yield the corresponding
compound of formula (XI1).

The compound of formula (XI1) is de-protected by known i

methods, to yield the cerresponding compound of formula
(Mlc), wherein X is —S—R".

Alternatively, the compound of formula (XII) is oxidized

with an oxidizing agent such as hydrogen peroxide,

mCPBA, and the like, according to known methods, to vield

the corresponding compound of formula (XI11).
The compound of formula (XII) is de-protected by

known methods, to vield the corresponding compound of

formula (M1d), wherein X is —SO—R" or —SO,—R".
One skilled in the art will recognize that in the processes

described in Scheme 4 above, the PG' protecting group on

38

the N atom at the 8-position of the 1,3,8-triazaspirof4.5]
decan-4-one is not mandatory (but may be preferred), as the
reactions will yield the desired compounds even in the
absence of protection of the N atom.

One skilled in the art will recognize that compounds of
formula (M1) wherein X is selected from —S-(alkyl)-
NR'R?, —S8O-(alkyl)-NR'R? or —SO,— (alkyl)-NR'R?
may be similarly prepared according to the process outlined
in Scheme 4 above, with substitution of a suitably substi-
tuted compound of formula (X1V)

w

HS-(alkyl)-NR'R? (XIV)

a known compound or compound prepared by known
methods, for the compound of formula (XI).

Compounds of formula (M1) wherein X is —NR'—C
(0)—R? may be prepared according to the process outlined
in Scheme 5.

20 Scheme §
RE RP
R RB NRIR?
0
z)J\
RY 7
XV)
PG
1))
35 RC RD R! o
40

XV
RE RO R g
0 RA RE rlv“{
* RZ
N OH
35 N N
Y 0
TR,
60 (Mle)

Accordingly, a suitably substituted compound of formula
(VIL}, wherein R' is hydrogen, is reacted with a suitably

65 substituted compound of formula (XV), wherein Z is Cl, Br
or OH. a known compound or compound prepared by known
methods, in the presence of a base such as TIEA, DIPEA,
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pyndine, and the like, wherein the base is present in an
amount equal to or greater than about one molar equivalent,
in an organic solvent such as THF, DMF, NMP, DCM, and
the like, preferably at room temperature, to vield the corre-
sponding compound of formula (XVI). Wherein the com-
pound of formula (XV) Z is OH, the compound of formula
(VII) is reacted with the compound of formula (XV) in the
presence of a coupling agent such as HBTU, DCC, and the
like.

The compound of formula (XVI) is de-protected by
known methods, to yield the corresponding compound of
formula (Mle).

Compounds of formula (M1) wherein X is —C(O)—
NR*NR? may be prepared according to the process outlined
in Scheme 6.

—
PG
XVID
RC RD
R4 RB COH
*
NHR'R?
——
(VD)
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-continued

RE RP NRIR2

RB C

\\O

RA

e
PG!
(XIX)
RC RD NRIRZ
/
R RB c\
* \O
N OH
N.
R 0
= ®Y,
N
H
(M19)

Accordingly, a suitably substituted compound of formula
(V) is reacted with potassium cyanide, in a co-solvent such
as methanol-water, and the like, preferably at room tem-
perature, to yield the corresponding compound of formula
(XVID).

The compound of formula (XVII) is reacted with a base
such as KOH, NaOH, and the like or with an acid such as
H,SO,, HCl, and the like, or NaBH, in the presence of
AICl;, to yield the corresponding compound of formula
(XVIID).

The compound of formula (XVIII) is reacted with a
suitably substituted compound of formula (VI), a known
compound or compound prepared by known methods, in the
presence of a coupling agent such as DCC, EDCI, and the
like, in an organic solvent such as CH,Cl,, THF, DMF, and
the like, to vield the corresponding compound of formula
XIX).

The compound of formula (XIX) is de-protected by
known methods, to yield the corresponding compound of
formula (M1f).

Alternatively, the compound of formula (X V1) is reacted
with a suitably substituted alcohol, a compound of the
formula R'-~QH, a known compound or compound pre-
pared by known methoeds, in the presence of an acid such as
acetic acid, H,SO,, HCl, and the like, to yield the corre-
sponding compound of formula (M1) wherein X is C(O)
NHR®. One skilled in the art will recognize that compounds
of formula (M1) wherein X is C(O)N(R"), may be similarly
prepared by reacting the compound of formula (XVII) with
a suitably substituted alcohol of the formula R'—OH, in the
presence of an acid such as H,S80,, HCl and the like,

s wherein the alcohol of formula R'—OH is present in an

excess amount.
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Compounds of formula (M1a) wherein R° is

R OH R®
c—u NR!R?
|

R3 RD

may alternatively be prepared according to the process
outlined in Scheme 7.

e
*
N 0PG,
—_—
N
R} 0
_(R“)n
N
PG!
xXXn
RC RP
R4 RB NRI'R?

—®,

(Mla)

Accordingly, a suitably substituted compound of formula
(1II), is reacted with a suitably substituted compound of
formula (XX), wherein Q is a suitable leaving group such as
Cl, Br, 1, tosylate, mesylate, and the like, and wherein PG?
is a suitably protecting group such as benzyl, acyl, and the
like, a known compound or compound prepared by known
methods, in the presence of a base such as NaH, KO-t-Bu,
K,CO;, NaHMDS, LiHMDS, and the like, in an organic
solvent such as NMP, DMF, THF, and the like, to yield the
corresponding compound of formula (XXI).

The compound of formula (XX1) is de-protected by
known methods, to yield the corresponding compound of
formula (M1a). One skilled in the art will recognize that the
prolecting groups PG' and PG on the compound of formula
(XXI) may be removed simultaneously or sequentially, in
any order, by known methods.
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One skilled in the art will recognize, that compounds of
formula (M1) wherein R° is selected from the group con-
sisting of

OH R®
E (CRARB), ;—1* I NR'R2 and
RD
R* OH
c¢(CRCRDuZ_3—NR'R2
la

may be similarly prepared according to the process outlined
in Scheme 7 above, with selection and substitution of a
suitably substituted compound of formula (XXII)

XX
OPG? RC
Q— (CRARBy;_j——= NR'R?
RD
or the compound of formula (XXIII),
(X1
RA OPG?
Q—T—JZ—(CRCRD)Z_g—NR’RZ
RB

respectively, for the compound of formula (XX).

One skilled in the art will recognize that the processes
outlined in Schemes 2 to 7 above may be similarly applied
to the preparation of compounds of formula (I) with substi-
tution of a suitably substituted compound of formula (M2)
for the compound of formula (I1).

Compounds of formula (M2), wherein m is an integer
from 0 to 1, provided that when

is aryl or heteroaryl, then m 1s 1, may be prepared according
to the process outlined in Scheme 8.

Scheme 8
Br
1 ®%),
(=] @ —_—
6
(RS,
XX1V)

V'



US 7,081,463 B2

43

-continued

N
U 0
)——'(R4Jn
\ (®9),
(L[)m—
R%)q
(M2)

Accordingly, a suitably substituted compound of formula
(1I), a known compound or compound prepared by known
methods, is reacted with a suitably substituted compound of
formula (XXIV), a known compound or compound prepared
by known methods, in the presence of a base such as TEA,
DIPEA, pyridine, Na,CO;, K,CO,, and the like, wherein the
base is present in an amount equal to or greater than about
one molar equivalent, in an organic solvent such as DMF,
DMSO. NMP, and the like, to yield the corresponding
compound of formula (M2).

Compounds of formula (M2) wherein m is 0 and

is aryl or heteroaryl may be prepared according to the 1

process outlined in Scheme 9.

—_—

T (R4)n

(R%,

(R,

(M2a)

Accordingly, a suitably substituted compound of formula
(I}, a known compound or compound prepared by known
methods, is reacted with a suitably substituted compound of
formula (XXV), wherein Q is a suitable leaving group such
as Cl, Br, 1, triflate, and the like, a known compound or
compound prepared by known methods, in the presence of
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a catalyst such as Pd(OAc),, Pd,(dba),, and the like, in the
presence of a phosphine ligand such as BINAP, P(tBu),, and
the like, in the presence of a base such as Na,COj;, tBuONa,
and the like, in an organic solvent such as toluene, dioxane,
and the like, preferably at an elevated temperature in the
range of about 30 to about 120° C., to yield the correspond-
ing compound of formula (M2a).

Compounds of formula (M2) may alternatively be pre-
pared according to the process outlined in Scheme 10.

Scheme 10
/——.\'H
N
7 0 S
®%),
—Y), - Br—(L’)m —
) Br
N
H
an XXV

+ (RG~—B(OH), ===

KXV

(R,

(M2)

Accordingly, a suitably substituted compound of formula
(11), a known compound or compound prepared by known
methods, 1s reacted with a suitably substituted compound of
formula (XXVI), a known compound or compound prepared
by known methods, in the presence of a base such as TEA,
DIPEEA, pyridine, Na,CO;, K,CO;, and the like, wherein the
base is present in an amount equal to or greater than about
one molar equivalent, in an organic solvent such as DMF,
DMSO, NMP, and the like, to yield the corresponding
compound of formula (XX VII).

The compound of formula (XXVII) is reacted with a
suitably substituted boronic acid, a compound of formula
({XVIIN), a known compound or compound prepared by
known methods, in the presence of a catalyst such as
Pd(PPh,),, Pd(PPh,),Cl,, and the like, in the presence of a
base such as Na,CO,, K;PO,, and the like, in a non-protic
organic solvent or mixture thereof, such as toluene, DME,
DMF, and the like, or a mixture thereof such as toluene/
ethanol. and the like, to yield the corresponding compound
of formula (M2).

One skilled in the art will recognize that for compounds
of formula (XXVI), the Br may alternatively be replaced
with an [ or triflate.
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Compounds of formula (M2) wherein m is 1, L' is
C,_salkyl or C, qalkenyl, R% is (I.%),-R” and R” is an aryl or
heteroaryl group may be prepared according to the process
outlined in Scheme 11.

‘ (Rs)p
(L])m_
R7

(M21)

Accordingly, a suitably substituted compound of formula ~

(1), a known compound or compound prepared by known
methods, is reacted with a suitably substituted aldehyde, a
compound of formula (XXIX), wherein D is C, salkyl or
C,_salkenyl, a known compound or compound prepared by
known methods, in the presence of a reducing agent such as
sodium triacetoxyborohydride, sodium cyanoborohydride,
and the like, in the presence of an acid such as acetic acid,
and the like, in an organic solvent such as DCE, THF,
acetonitrile, and the like, to yield the corresponding com-
pound of formula (M2a).

Compounds of formula (XXIX) may be prepared accord-
ing to the processes outlined in Scheme 12.

Scheme 12
0 H
\(i:/

D
+ R7—B(OH),
. @ (0D
®%), \
(X300
O M

w

10

45

60

46
-continued
0 H
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D
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Accordingly, a suitably substituted compound of formula
(XXX), wherein D is C,_salkyl or C, salkenyl, a known
compound or compound prepared by known methods, is
reacted with a suitably substituted boronic acid, a compound
of formula (XXXI), a known compound or compound
prepared by known methods, in the presence of a catalyst
such as Pd(PPh,),. Pd(PPh,),Cl,, and the like, in the pres-
ence of a base such as Na,CO,, NaHCO,, K,PO,, and the
like, in a non-protic organic solvent or mixture thereof such
as toluene, toluene/ethanol, DME, DMF, benzene, and the
like, to vield the corresponding compound of formula
(XX1X).

Alwernatively, a suitably substituted compound of formula
(XXX1I), wherein D is C,_salkyl or C,_salkenyl, a known
compound or compound prepared by known methods, is
reacted with a svitably substituted compound of formula
(XXX110), a known compound or compound prepared by
known methods, in the presence of a catalyst such as
Pd(PPh,),, PdCL,(PPh,),, and the like, in the presence of a
base such as aqueous NaHCO;, Na,CO,, K PO, and the
like, in an organic solvent such as DME, DMF, toluene,
benzene, and the like, to yield the corresponding compound
of formula (XXIX).

One skilled in the art will recognize that for compounds
of formula (XXXI) and/or compounds of formula (XXXIII),
the Br may alternatively be replaced with an I or trifiate.

Compounds of formula (M2) wherein q is 1, R® is
(L),-R7 and L? is —O— may be prepared according to the
process outlined in Scheme 13.

Scheme 13
O H
N R'—0H
| (XXXV)
D -
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/—-NH
R 0 R
RY,
N
K
I




US 7,081,463 B2

47

Accordingly, a suitably substituted compound of formula
(XXXIV), wherein D is C,_salkyl or C, salkenyl, a known
compound or compound prepared by known methods, is
reacted with a suitably substituted alcohol, a compound of
formula (XXXV), a known compound or compound pre-
pared by known methods, in the presence of an activating
agent such as tributylphosphine, triphenylphosphine, diphe-
nyl-2-pyridylphosphine, and the like, in an anhydrous
organic solvent such as benzene, THF, DCM, and the like,
(via a Mitsunobu reaction) in the presence of a dehydrating
agent such as 1,1'-(azodicarbonyl)dipiperidine, diethyla-
zodicarboxylate, diisopropylazodicarboxylate, and the like,
to yield the corresponding compound of formula (XXXVII).

Alternatively, the compound of formula (XXXVII) may
be prepared by reacting a compound of formula (XXXIV)
with a compound of formula (XXXV), wherein the hydroxy
(OH) group on the compound of formula (XXXV) is
replaced with a fluoro, bromo or triflate, in the presence of
a base such as K,CO,, sodium carbonate, sodium bicarbon-
ate, and the like, in a dipolar aprotic solvent such as
(CH,),NCOCH,, DMF, DMSO, and the like.

Alternatively, the compound of formula (XXXIV) is
reacted with a suitably substituted boronic acid, a compound
of formula (XXXVI), a known compound or compound
prepared by known methods, in the presence of a catalyst
such as copper (1) acetate, and the like, in the presence of
an base such as TEA, pyridine, and the like, in the presence
of molecular sieves, preferably 4 Angstrom molecular
sieves, in an organic solvent such as DCM, DCE, and the
like, preferably at ambient temperature, to yield the corre-
sponding compound of formula XXX VII).

The compound of formula (XXXVII) is reacted with a
svitably substituted compound of formula (1), a known
compound or compound prepared by known methods, in the
presence of a reducing agent such as sodium triacetoxyboro-
hydride, sodium cyanoborohydride, and the like, in an
organic solvent such as DCE, THF, acetonitrile, and the like,
to yield the corresponding compound of formula (M2b).

One skilled in the art will recognize that compounds of
formula (M2) wherein L2 is —S— may similarly be pre-
pared according to the process outlined above with appro-
priate selection and substitution of suitably substituted start-
ing materials (e.g. substitution of the OH group on the
compound of formula (XXXIV) with Cl or Br and substi-
tution of a suitably substituted compound of the formula
R7--SH for the compound of formula (XXXV), preferably
in the presence of a copper catalyst, according to known
methods. The sulfur group may then be further oxidized with
a suitable oxidizing agent such as hydrogen peroxide,
mCPBA, and the like, according to known methods, to yield
the corresponding compound wherein L? is selected from
—SO0— or —SO,—.

Compounds of fornwla (M2) wherein R® is -L2-R” and L
is C, ,akenyl may be prepared according to the process
outlined in Scheme 14.

Scheme 14
OH oH
b b
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Accordingly, a suitably substituted compound of formula
(XXXVII), a known compound or compound prepared by
known methods, is reacted with a suitably substituted
boronic acid, a compound of formula (XXVIII), a known
compound or compound prepared by known methods, in the
presence of a catalyst such as Pd(PPh,),, Pd(PPh,),Cl,, and
the like, in the presence of a base such as NaHCO,, K,CO;,
Na,COQ,, and the like, to yield the corresponding compound
of formula (XXXIX).

The compound of formula (XXXIX) is reacted with
methanesulfonyl chloride, a known compound, in the pres-
ence of an organic base such as TEA, DIPEA, N-methyl-
morpholine, and the like, in an aprotic solvent such as DCM,
THE, acetonitrile. CHCl,, and the like, to yield the corre-
sponding compound of formula (XXXX), wherein Ms is a
mesyl group.

The compound of formula (XXXX) is reacted with a
suitably substituted compound of formula (II), a known
compound or compound prepared by known methods, in the
presence of a reducing agent such as sodium uiacetoxyboro-
hydride, sodium cyanoborohydride, and the like, in an
organic selvent such as DCM, DCE, THF, methanol, aceto-
nitrile, and the like, to yield the corresponding compound of
formula (M2¢).

One skilled 1n the art will recognize that the processes
outlined in Schemes 8 to 14 above may be similarly applied
to the preparation of compounds of formula (I) with substi-
tution of a suitably substituted compound of formula (M1)
for the compound of formula (I1).

Where the compounds according to this invention have at
least one chiral center. they may accordingly exist as enan-
tiomers. Where the compounds possess two or more chiral
centers, they may additionally exist as diastereomers. It is to
be understood that all such isomers and mixtures thereof are
encompassed within the scope of the present invention.
Furthermore, some of the crystalline forms for the com-
pounds may exist as polymorphs and as such are intended to
be included in the present invention. In addition, some of the
compounds may form solvates with water (i.e., hydrates) or
common organic solvents, and such solvates are also
intended to be encompassed within the scope of this inven-
tion.

Where the processes for the preparation of the compounds
according 1o the vention give rise to mixture of stereoi-

Y
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somers, these isomers may be separated by conventional
techniques such as preparative chromatography. The com-
pounds may be prepared in racemic form, or individual
enantiomers may be prepared either by enantiospecific syn-
thesis or by resolution. The compounds may, for example, be
resolved into their component enantiomers by standard
techniques, such as the formation of diastereomeric pairs by
salt formation with an optically active acid, such as (-)-di-
p-toluoyl-D-tartaric acid and/or (+)-di-p-toluoyl-L-tartaric
acid followed by fractional crystallization and regeneration
of the free base. The compounds may also be resolved by
formation of diastereomeric esters or amides, followed by
chromatographic separation and removal of the chiral aux-
iliary. Alternatively, the compounds may be resolved using

50

are readily convertible in vive into the required compound.
Thus, in the methods of treatment of the present invention,
the term “administering” shall encompass the treatment of
the various disorders described with the compound specifi-
5 cally disclosed or with a compound which may not be
specifically disclosed, but which converts to the specified
compound in vivo after administration to the patient. Con-
ventional procedures for the selection and preparation of
suitable prodrug derivatives are described, for example, in

10 Design of Prodrugs, ed. H. Bundgaard, Elsevier, 1985.
Following the procedures described herein, representative
compounds of the present invention were prepared as Jisted
in Tables 1-8. In the Tables below, the column headed with
a * shall define the stereochemical configuration of the bond

a c}l)nrql HPLC cfo]lum.n. y on of i 13 denoted with the “* symbol in the general structure at the
Lgmgfa}xlly of the processes Jor prep@ranon ofthe com- pead of the table. In addition to “R” and “S” designations,

pounds of the present invention, it may be necessary and/or 1 emic mixtures will be denoted with the term “Rac”. For

desirable to protect sensitive or reactive groups on any of the 4.

molecules concerned. This may be achieved by means of

conventional protecting groups, such as those described in 20

Protective Groups in Organic Chemistry, ed. J. . W. ®)

McOmie, Plenum Press, 1973; and T. W. Greene & P. G. M. b

Wuts, Protective Groups in Organic Synthesis, John Wiley ®)

& Sons, 1991. The protecting groups may be removed at a !

convenient subsequent stage using methods known from the 25

art,

The present invention includes within its scope prodrugs  substituent, the stereoconfiguration is racemic, unless oth-
of the compounds of this invention. In general, such pro-  erwise noted with an “R™ or “S”. In the columns headed
drugs will be functional derivatives of the compounds which (L"), a listing of “absent” shall mean that m is 0.

TABLE 1
RE
/
NH
*
N OH
N
ud 0
? R,
L
(R%
(R,
3
D# * R? R L ®

1 S 2-(4-morpholinyl) ethyl 4-fluoropheny! CH, eyclooctyl
2 R 3.4-dimethoxy benzyl 4-fluorophenyl CH, cyclooctyl
3 R 3,5-ditriflucromethyl)benzy! 4-flucrophenyl CH, cyclooctyl
4 R 2-(4-imidazolyl)ethyl 4-fluoropheny| CH, cyclooctyl
5 R 4-bromobenzyt 4-fluorophenyl  CH, eyclooctyl
6 R 3,4-dimethoxy benzyl 4-fluorophenyl,  CH;, cyclooctyl
7 S 2 4-difiworobenzyl 4-fluorophenyl CH, cyclooctyl
8 S 2 A-dimethoxy benzyl 4-fluorophenyl CH, cyclooctyl
9 s 4-biphenyl 4-fluoropheny! CH, cyclooctyl
10 S 2-ethoxybenzyl 4-fluorophenyl CH, cycloocetyl
11 S 2-phenylethy! 4-fluorophenyl CH, cyclooctyl
12 S 2,5-difluorobenzyl 4-fluorophenyt CH, cyclooetyl
13 S 2-(S-bromopyridyl) 4-fluorophenyl CH; eyclooctyl
14 N 2-methoxybenzyi 4-fluorophenyl CH, cyclooctyl
15 N 4-bromobenzyl 4-fluoropheny! CH, cyclooctyl
16 N 3,5-diftrifluoromethyl)benzyl 4-fluoropheny! CH, cyclooctyl
17 s 1-adamantanyl-methyl 4-fluorophenyl CH, cyclooctyl
18 S 3-methylbenzyl 4-fluorophenyl CH, cyclooctyl

A
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TABLE 1-continued

RZ
/
NH
*
/—.\7 OH
N
o o
N ®%
(™
®%),
(R
6
D * R? R? LY (R,
19 S 2-(2,5-dimethoxy-2,5-di- 4-fluorophenyl CH, cyclooctyl
hydro-furyl)-methyl
20 S 3-bromobenzyl 4-fluorophenyl CH, cyclooctyl
21 S 3-chlorobenzyl 4-fluorophenyl CH, cyclooctyl
2§ 3.4-dimethoxy benzyl 4-fluoropheny! CH, cyclooeryl
23 S 4-nitrobenzyl 4-fluoropheny! CH, cyclooctyl
24 S 4-pyridyl 4-fluoropheny! CH, cyclooctyl
28§ 3,5-dimethoxy-benzyl 4-fluorophenyl CH, eyclooctyl
26 S 2-(2-thienyl)ethy} 4-fluoropheny! cH, cyclooctyl
27 S 2-methylbenzyl 4-fluoropheny! cH, cyclooctyl
28 S 2-(4-imidazolyl)-ethy! 4-fluoropheny! CH, cycloocryl
29 8 4-trifluoromethy! benzyl 4-fluoropheny! CH, cyclooctyl
30 S 2-(4-bromopheny!) ethy! 4-fluoropheny! CH, cyclooctyl
31 S 2,4-dichlorobenzyl 4-fluorophenyl CH, eyclooctyl
32 S 3-pyridylmethy! 4-fluorophenyl CH, cycloocty!
33 S 3-trifluoromethy] benzyl 4-fluoropheny!| CH, cyclooctyl
34 S 2-(4-methoxy-phenyl)ethyl 4-fluorophenyl CH, cyclooctyt
35 S 3-methoxybenzy! 4-fluoropheny! CH, cyclooctyl
36 S 4-pyridyl 4-fluoropheny! CH, cyclooetyl
38 S 2-(3,4-dimethoxy phenyl)ethyl 4-fluoropheny! CH, cyclooctyl
39 S 2-pyridylmethyl 4-fluoropheny! CH, cyclooctyl
40 S 1-naphthyl 4-fluoropheny! CH, cyclooctyl
41 S 4-methylbenzyl 4-fluoropheny! CH, cyclooctyl
42 S 2-(3,5-dimethyl-pyridyl) 4-fluoropheny! CH, cyclooctyl
43 N 3.4,5-rimethoxy-benzyl 4-fluoropheny! CH, cyclooctyl
44 S 2-bromobenzyl 4-fluoropheny! CH; cyclooctyl
45 S 2.3-dimethoxy benzyl 4-fluorophenyl CH, cyclooctyl
46 S 3.4-dichlorobenzyl 4-fluorophenyl CH, cyclooctyl
47 R 2-(4-morpholinyl) ethyl 4-fluorophenyl  absent 1-acenaphthenyl
48 S 2-(3 4-dimethoxy- 4-fluorophenyl  absent 1-scenaphthenyl
phenyljethyl
49 S 2-(3,4-dimethoxy-phenyl)ethy! 4-fluorophenyl  absent 4-n-propyl-cyclohexyl
50 S 2-(4-morpholinyl) ethy] 4-fluorophenyl CH,CH, phenyl
51 S 2-(3,4-dimethoxy-phenyljethy! 4-fluorophenyl CH,CH, phenyl
52 Rac 2-(3,4-dimethoxy-pheny!)ethy! pheny] absent 1-acenaphthenyl
53 R 2-(4-morpholinyl) ethy] pheny} absent 1-acenaphthenyl
251 S 2-(4-morpholinyl) ethyl 4-fluoropheny! CH, 1-naphthyl
253 N 2-(3.4-dimethoxy-phenyl)ethy| 4-fluorophenyl CH, 1-naphthyl
254 S 2-(3,4-methylene 4-fluorophenyl CH, i-naphthyl
dioxyphenyl)ethy!
258 S 2-(2-niro-4,5-di- 4-fluorophenyl CH, 1-naphthyl
methoxy-phenyl) ethyl
239 S 2-(4-morpholinyl) ethyl 4-fluorophenyl CH, 2-naphthyl
261 S 2-(3 A-dimethoxy-pheny!)ethyl 4-fluoropheny! CH, 2-naphthyl
262 S 2-(3,4-methylene 4-fluoropheny!  CH, 2-naphthyl
dioxyphenyljethyl
265 S 2-(4-moxpholinyl) ethyl 4-fluorophenyl CH, 4-chlorophenyl
267 R 2-(3,4-dimethoxy-phenyljethyl 4-fluoropheny! CH, 4-clilorophenyl
268 R 2-(3,4-methylene 4-flucropheny! CH; 4-chlorophenyl
dioxyphenyljethy!
269 R 2-(2-nitro-4.5-di- 4-fluorophenyl cH, 4-chlorepheny]
methoxy-phenyl) ethyl
271 R 2-(3,4-methylene 4-fluorophenyl  absemt i-acengphthenyl

dioxyphenyljethyl
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*
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N
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D# R S L), ®
276§ 2-(2-nitro-4,5-di- 4-fluorophenyl  absent 1-acenaphthenyl

methoxy-phenyl) ethyl
279§ 1-(1-butoxy-carbonyl)-2-phenyi- 4-fluorophenyl CH, cyclooetyl
ethyl
281 S 2-ethoxy-phenyl 4-fluoropheny! CH, cyclooctyt
282 S 4-((1-phenyl-pyrazol-2-yl)-amino- 4-fluoropheny! CH, cyclooctyl
sulfonyl)pheny!
285 S 4-cyclohexyl-phenyl 4-fluoropheny! CH, cycloocty!
292 8 2-(3.4-dimethoxy-phenyljethyl 4-fluoropheny! CH, S-phenyl-2-thieny!
293 S 2-(4-morpholinyl) ethyl 4-flucropheny! CH, S-phenyl-2-thicnyl
208 R 2-(4-morpholinyl) ethyl 4-fluoropheny!  absent I-acenaphthenyl
300 R 2-(3 4-dimethoxy-phenyl)ethy] 4-fluorophenyl  absent L-acenaphthenyl
07 S 3,4-dimethoxy-benzyl 4-fluorophenyl  absent 1-acenaphthenyl
308 S 4-nitrobenzyl 4-fluorophenyl  absent 1-acenaphthenyl
309 N 2-(1.2,3 4-tetrahydro-isoquinoliny!) 4-fluorophenyl  absent 1-acenaphthenyl
310 S 4-biphenyl 4-fluorophenyl  absent 1-acenaphthenyl
31 N 2-furylmethyl 4-fluorophenyl  absent 1-acenaphthenyl
312§ 3-iodobenzy! 4-fluorophenyl  absent 1-acenaphthenyl
314 S 3 4-difluorobenzyl 4-fluoropheny!  absent 1-acenaphthenyl
318 N 3-bromobenzy! 4-fluorophenyl  absent 1-acenaphthenyl
316 S 4-chlorobenzyl 4-fluoropheny!  absent 1-acenaphtheny!
317 S 4-methoxybenzyl 4-fluorophenyl  absent 1-acenaphthenyl
318 N 2-methoxybenzy! 4-fluorophenyl  absent 1-acenaphthenyl
319 S 3.S-di(trifluoromethyl) benzyl 4-fluorophenyl  absent 1-acenaphthenyl
320 S 3.4,5-tri-methoxybenzy} 4-fluorophenyl  absent 1-acenaphthenyl
321 S 3-fluorobenzy! 4-fluorophenyl  absent 1-acenaphthenyl
322 S 3-methoxybenzy! 4-fluorophenyl  absent I-acenaphthenyl
323 S 2-(4-methoxy-phenyethy! 4-fluorophenyl  absent 1-acenaphthenyl
324 S 3,5-dimethoxybenzyl 4-fluorophenyt  absent 1-acenaphthenyl
325 S 4-methyl-benzyl 4-fluorophenyl  absent 1-acenaphthenyl
326 S 3-(pheny!)-n-propyl 4-fluorophenyl  absent i-acenaphthenyl
327 S 4-pyridyl 4-fluorophenyl  absent 1-acenaphthenyl
328 S 4-trifluoromethoxy benzyl 4-fluorophenyl  absent 1-acenaphthenyl
329 S 2-(phenoxy)ethyl 4-fluorophenyl  absent 1-acenaphthenyl
330 S 2-methyl-benzyl 4-fluorophenyl  absent 1-acenaphthenyl
331 S 2,3-dimethoxybenzyt 4-fluorophenyl  absent 1-acenaphthenyl
338 S 3-di(n-butyl)amino-n-propy! 4-fluorophenyl  absent i-acenaphthenyl
341 S 2-phenylethy! 4-fluorophenyl  absent 1-acenaphtheny}
342 S 2,5-difluoro-benzy! 4-fluorophenyl  absent 1-acenaphthenyl
343 S 3 4-dichloro-benzyl 4-fluorophenyl  absent 1-acenaphthenyl
344 S 3-trifluoromethy] benzyl 4-fluorophenyl  absent 1-acenaphthenyl
345 S benzyl 4-fluorophenyl  absent i-acenaphthenyl
346 S 2-fluoro-benzyl 4-fluorophenyl  absent 1-acenaphthenyl
347 S 4-trifluoromethyl benzyl 4-fluorophenyl  absent 1-acenaphthenyl
348 S 4-methoxycarbonyl-benzy! 4-fluorophenyl  absent 1-acenaphthenyl
349 S 2 4-dimethoxybenzy! 4-fluoropheny!  absent 1-acenaphthenyl
350 S 3-chlorobenzyl 4-fluoropheny!  absent 1-acenaphthenyl
351 N 3-ethoxybenzyl 4-fluorophenyl  absent 1-acenaphtheny]
352 N 4-bromobenzy! 4-fluorophenyl  absent 1-acenaphthenyl
353 S 3-methylbenzyl 4-fluoropheny!  ahsent 1-acenaphthenyl
354 S 4-fluorobenzyl 4-fluorophenyl  absent i-acenaphthenyl
358 S 2-bromobenzyl 4-fluoropheny!  absent 1-acenaphtheny!
356 S 2-(3,4-methylene 4-fluorophenvt  absent i-acenaphthenyi
dioxyphenyl)ethy!

358 S 2 4-difluorobenzyl 4-fluorophenyl  absexnt i-acenaphthenyl
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365 S 2-(4-bromophenyl)ethyt 4-fluorophenyl  absent 1-acenaphthenyl
366 S 3-pyridyl-methyl 4-fluorophenyl  absent t-acenaphthenyl
367 S 2,4.6-trimethoxybenzyl 4-fluorophenyl  absent 1-acenaphihenyl
368 S 2,4-dichlorobenzyt 4-fluorophenyl  absent L-scenaphthenyl
370 S 3-nitrobenzyl 4-fluorophenyl  absent 1-acenaphthenyl
37 S 1-naphthyl-methyl 4-fluorophenyl  absent 1-acenaphthenyl
372 S ~ 2-(2-thienyl)ethyl 4-fluorophenyl  absent 1-acenaphthenyl
3713 S 2-triflucromethy| benzyl 4-fuorophenyl  absent 1-acenaphtheny!
385 R 2-(3,4-dimethoxy-pheny()cthyl 4-fluorophenyl CH, 1-(8-methyl-naphtyl)
38 S 2-(3,4-dimethoxy-phenyl)cthyl 4-fluorophenyl CH, 1-(8-methyl-naphtyl)
387 R 2-(4-morpholinyl) ethyl 4-fluorophenyl CH, 1-(8-methyl-naphty!)
374 S 4-fluorophenyl  absent 1-acenaphthenyl
H;5C,
HxC
HaC HiC

375 S 2-(4,6-dimethyl)-pyridy! 4-fluoropheny!  absent 1-acenaphthenyl
376 S 4-pyridyl-methyl 4-fluorophenyl  absent 1-acenaphthenyl
378 R 2-pyridyl-methy! 4-fluoropheny!  absent 1-acenaphthenyl
379 R 4-pyridyl 4-fluorophenyl  absent 1-acenaphtheny!
380 R 3-(6-methoxy-pyridyl) 4-fluorophenyl  absent 1-acenaphthenyl
381 R 3-pyridyl 4-fluorophenyl  absent 1-acenaphthenyl
383 R 2-(5-methyl-pyridyl} 4-fluorophenyl  absent i-geenaphthenyl
390 R 2-(3,4-methylene 4-fluoropheny! CH, 1-(8-methyl-naphthyl)

dioxyphenylethyl
392 R 4-methoxybenzyl 4-fluoropheny! CH, 1-(8-methyl-naphthyl)
393 R 4-pyridyl 4-fluoropheny! CH, 1-(8-methyl-naphthyl)
396 S 2-(4-morpholinyl) ethyl 4-fluoropheny! CH, 1-(8-methy!-naphthyl)
398 N 4-methoxybenzyl 4-fluorophenyl CH, 1-(8-methyl-naphthyl)
418 S 2-(3,4-methylene 4-fluorophenyl CH, 1-(8-methyl-naphthyl)

dioxyphenyljethyl
419 S 2-pyridyl 4-fluorophenyl  absent 1-acenaphtheny!
420 R H 4-fluorophenyl  absent R-1-acenaphthenyl
421 R 2-pyridyl 4-fluorophenyl  absent R-1-acenaphthenyl
422 N H 4-fluoropheny! CH, 1-{8-methy!-naphthyl)
424 S H 4-fluorophenyl  absent R-1-acenaphtheny!
45 R methyl 4-fluorophenyt  absent R-1-acenaphtheny!
426 R H 4-fluorophenyl  absent S-1-acenaphthenyl
427 R methy! 4-fluorophenyl  absent S-1-acenaphthenyl
430 S H 4-fluorophenyl  absent S-1-acenaphthenyl
431 S methy! 4-fluorophenyl  absent S-1-acenaphtheny!
437 S methyl 4-fiuorophenyl  absent R-1-acenaphtheny!
438 R H 4-fluoropheny! CH, 1-(8-methy!-naphthyl)
443 S methoxy 4-fluorophenyl  absent R-1-acenaphtheny!
444 S ethoxy 4-fluorophenyl  absent R-1-acenaphtheny!
446 R 2-(3,4-methylene 4-fluorophenyl  absent 1-acenaphthenyl

dioxyphenyl)ethyl
448 S 2-phenoxycthyl 4-fluorophenyl  absent 1-acenaphthenyl
431 S 4-(1-phenyl-2-pyrazolyl- 4-fluoropheny! CH, cyclooetyl

amino-suifonyljphenyl
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452 S 4-carboxy-benzy| 4-fluoropheny| CH, cycloocetyl
453 S H 4-fluorophenyl CH, cyclooctyl
454 S n-buty! 4-fluorophenyl CH, cycloocty)
458 8 phenyl 4-fluoropheny! CH, 2-trifluoromethyl-6-chloro-
phenyl
461 R 2-(2-nitro-4,5-di- 4-fluorophenyl  absent 1-acenaphthenyl
methoxy-phenyl)ethy!
463 S benzyloxy 4-fluorophenyl  absent R-1-acenaphtheny!
464 R 4-aminoethyl)-phenyl 4-fluorophenyl  absent S$-1-acenaphthenyl
600 S pheny! 4-fluorophenyl  absent R-1-acenaphthenyl
601 R 4-(t-butoxycarbonyl- 4-fluorophenyl  absent S-1-acenaphtheny!
amino-ethyl)-pheny!

602 S 4-fluoropheny! 4-fluorophenyl  absent R-1-acenaphtheny!
603 N 3,4-d{dimethoxy)-phenyl 4-fluoropheny!  absent R-1-acenaphtheny!
§04 S 4-(methyl)-phenyl 4-fluorophenyl  absent R-1-acenaphtheny!
605 R 2-(aminoethyl)-phenyl 4-fluorophenyl  absent S-1-acenaphthenyl
606 S 1-cyclopropyl 4-fluorophenyl  absent R-1-acenaphtheny!
607 S 1-Adamantany| 4-fluoropheny! CH, 3,5-bls-tri-

fluoromethyi-phenyl
608 S 4-pyridyl 4-fluorophenyl  CH, 3,5-bis-tri-

fluoromethyl-pheny!
609 S 1-(3-pyridyl)-methyl 4-fluoropheny! CH, 3.5-bis-tri-

fluoromethyl-pheny|
610 S 3-di(n-butyl)amino-n-propyl 4-fluorophenyl CH, 3,5-bis-tri-

fluoromethyl-phenyl
611 R 1-(3-pyridyl)-methy! 4-fluorophenyl  absent R-1-acenaphthenyl
612 S 1-(4-pyridyl)-methy] 4-fluorophenyl  absent R-1-acenaphthenyl
613 S 1-(3-pyridyl)-methy} 4-fluoropheny!  absent R-1-acenaphthenyl
614 S 1-(2-thienyl)-methy! 4-fluorophenyl  absent R-1-acenaphthenyl
615 R 4-fluoropheny! CH, 1-(8-methyl-naphthyt)
616 S H 4-fluorophenyl  absent cvelooetyl
617 S 4-pyridinyt 4-fluorophenyl  absent eycloocryl
618 S 4-pyridinyl 4-fluoropheny! CH;

(s)
2

A%
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R2
/
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*
/——.\1 OH
N
i 0
b
®%,
(R%),
! 6
m# R R LY R
619 S H 4-fluoropheny! CH, .
)
@
®
620 R H 4-fluorophenyl CH; cyclooctyl
621 R 4-pyridinyl 4-fluoropheny! CH, cyclooctyl

622 S 4-fluoropheny! CH,

623 R H 4-filnorophenyl  absent
624 R n-butyl 4-fluorophenyl  absent
625 R 3-nitrobenzy! 4-fluorophenyl  absent
626 R 4-fluorophenyl  absent
627 R 4-pyridinyl 4-fluorophenyl  absent
628 R 4-methoxycarbonyl- 4-fluorophenyl  absent

benzyl
629 R 1-[2-(3H-imidazol-4-yl)-ethy|] 4-fluorophenyl  absent

1-(8-methyl-naphthyl)

cycloocry!
cyclooctyl

cyclooctyl

cyclooctyl

cycloocryl

cyclooeryl

cvelooctyl
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ID# * R R? Lh,. A
630 — 4-fluorophenyl CH, 1-(8-methyl-naphthyl)
0
631 R C{0)O-t-butyl 4-fluoropheny) CH, 1-(8-methyl-naphthyl)
632 R H 4-fluorophenyl  CH(CH,) S
633 S dimethylamino-n-propy! 4-fluoropheny! CH, cyclooctyl
634 S 3-hydroxy-n-propyl 4-fluorophenyi CH, cyclooctyl
635 R 3-hydroxy-n-propyl 4-fluoropheny! CH, cyclooctyl
636 R dimethylamino-n-propy! 4-fluoropheny! CH, cyclooctyl
637 S 3-hydroxy-n-propyl 4-fluorophenyl  absent S-1-acenaphthenyl
638 8 dimethylamino-n-propyl 4-fluorophenyl  absent $-1-acenaphthenyl
639 R 3-hydroxy-n-propy! 4-fluorophenyl  absent S-1-acenaphthenyl
640 R H phenyl absent 1S-(32-S)-2.3,33,4.5 6-hexa-
hydro-1H-phenalen-1-yl
641 S 3-methoxy-n-propy! 4-fluorophenyl  absent R-1-acenaphthenyl
642 S 3-hydroxy-n-propyl 4-fluorophenyl  absent R-1-acenaphthenyl
643 R 3-hydroxy-n-propy!l 4-fluoropheny!  absent R-1-acenaphthenyl
644 R 3-methoxy-n-propyt 4-fluorophenyl  absent R-1-acenaphthenyl
645 R o 4-fluorophenyl  absent R-1-acenaphtheny!
®)
F:C O
646 S 4-fluorophenyl  absent R-1-acenaphthenyl
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TABLE 1-continued

64

(%,
D# »? R (L) ®%
647 R dimethylamino-n-propyl 4-fluoropheny!  absent R-1-acenaphtheny!
648 S methy! 4-fluorophenyl CH, 1-(8-methy!-naphthyl)
649 S 3-hydroxy-n-propyl 4-fluoropheny! CH, 1-(8-methyl-naphthyl)
650 S 3-methoxy-n-propyl 4-fluoropheny! CH, 1-(8-methyl-naphthyl)
651 R 3-hydroxy-n-propyl 4-fluoropheny! CH; 1-(8-methyl-naphthyl)
652 R 3-methoxy-n-propy! 4-fluoropheny! CH, 1-(8-methyl-naphthyl)
653 S dimethylamine-n-propyl 4-fluoropheny! CH, 1-(8-methyl-naphthyl)
654 S methylamino-n-propyl 4-fluoropheny!  absent S-1-acenaphthenyl
635 S methylamino-n-propyl 4-fluoropheny! CH, 1-(8-methyl-naphthyl)
656 R methylamino-n-propy! 4-fluoropheny! CH, 1-(8-methyt-naphthyl)
657 R methylamino-n-propyl 4-fluoropheny! CH, cyclooctyl
658 S methylamino-n-propyl phenyl absent  1S5-(32-S)-2.3.3a.4.5,6-hexa-
hydro-1H-phenalen-1-yl
659 S H phenyl absent 15-(3a-S)-2,3.32.4.5,6-hexa-
hydro-1H-phenalen-1-yl
660 R methy! 4-fluoropheny! CH, 1-(8-methyl-naphthyl)
661 R methylamino-ethy| 4-fluoropheny! CH, 1-{8-methyl-naphthyl)
662 R 1-(4-cthoxycarbonyi- 4-fluorophenyl CH, 1-(8-methyl-naphthyt)
piperidinyl)
663 R 4-fluorophenyl  absent S-1-acenaphthenyl
664 R methylamino-n-propy! 4-fluoropheny! CH,
665 R t-butoxycarbonyl- 4-fluoropheny! CH, 1-(8-methyl-naphthyl}
amino-n-propyl
666 R dimethylamino-n-propyvl 4-fluorophenyl CH; 1-(8-methyl-naphthyl}
667 N-methyl-N-t-butoxy- 4-fluorophenyl CH, 1-(8-methyl-naphthyl)

carbonyl-amino-ethyl
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R2
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N
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/—N OH
N
RS/ 0
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I ®),
6
D# R! R2 R? L) ®%
34 S n-butyl benzyl phenyl absent (32-S)-2,3.38,4.5,6-hexa-
hydro-1H-phenalen-2-yl
55 S ethyl 4-methyl benzy! 4-fluorophenyl  absent 1-acenaphtheny!
56 S t-butyl benzy! 4-fluoropheny!  absent 1-acenaphthenyl
37 S ethyl 4-methyl benzyt 4-fluorophenyl  absent 4-n-propyl-cyclohexy!
58 S ethyl 4-methyl benzyl 4-fluorophenyl  CH,CH, pheny!
39 S t-butyl benzy! 4-fluorophenyl  absent 4-n-propyl-cyclohexyl
60 S t-buty] benzyl 4-fluorophenyl  CH,CH, phenyl
61 Rac ethyl 4-methyi benzy! pheny! absent 1-acenaphthenyl
62  Rac t-buryl benzy! phenyl absent 1-acenaphtheny!
63 N 2-(dimethyl benzyl 4-fluoropheny! CH, cyclooctyl
amino)ethy]
64 S n-butyl benzyl 4-fluorophenyl CH, cyclooctyl
65 N benzyl 2-phenyl-ethyi 4-fluoropheny! CH, cyclooctyl
7% 8 0 CH; 4-methyl benzyl 4-fluorophenyl CH, cyclooctyl
NH,
79 8 0 CH; 4-methy! benzy! 4-fluorophenyl CH, cycloocty!
XM\’/k Ci
()Y NH
0]
250 S t-bury! benzyl 4-fluoro CH; {-naphthy!
phenyl
252 S ethyl 4-methy! 4-fluorophenyl CH, 1-naphthyl
benzyl
256 S methyl 2-(3 4-dimeth- 4-fluoropheny! CH, 1-naphthyl
oxy-phenyljethyl
258 N ethyl 4-methy! benzyl 4-fluoropheny! CH, 2-naphthyl
60 S t-buryl benzyl 4-fluorophenyl CH, 2-naphthy!
263 S methy! 2-(3,4-di- 4-fluorophenyl  CH, -naphthyl
methoxy-phenyl)ethyl
264 S cthyl 4-methyl benzyl 4-fluorophenyl CH, 4-chlorophenyl
266 S t-butyl benzyl 4-fluorophenyl CH, 4-chlorophenyl
270 S methyl 2-(3,4-di- 4-fluorophenyl CH, 4-chlorophenyl
methoxy-phenyethy!
278 S methyl 2-(3,4-di- 4-fluorophenyl  absent 1-acenaphtheny)
methoxy-phenylethy!
280 S n-butyl benzyl 4-fluoropheny! CH, 2.34.5,6-penta-
methyl-phenyl
283 S methyl 3-(2-pyridyl)-n-propy]l  4-flucrophenyl CH, cyclooctyl
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®)
6

D R! R? R? Y ®%%
289 N benzyl (18,25)-1-hy- 4-fluoropheny! CH, cyclooctyl

droxy-cyclo-
pent-2-yl-methy!
290 S benzy! (18,2S5)-1-hy- 4-fluoropheuyl CH, cycloocty!
droxy-cyclo-
hex-2-yl-methyl
201 N benzyl (18,28)-1-hy- 4-fluorophenyl CH, cyclooctyl
droxy-cyclo-
hept-2-yl-methyl

294 S ethyl 4-methyl benzy! 4-fluoropheny! CH, 5-phenyl-2-thieny!

295 Rac methy! 2-(3,4-di- phenyl absent 1-acenaphtheny!
methoxy-phenyl)ethyl

299 R t-buty! benzy! 4-fluorophenyl  absent 1-acenaphthenyl

305 R methyl 2-(3,4-di- 4-fluorophenyl  absent 1-acenaphtheny!
methoxy-phenyl)ethy!

313 S benzyl 2-phenylethyl 4-fluoropheny!  absent 1-acenaphthenyl

339 R methyl 2-(3,4-di- 4-fuorophenyl  absent R-1-acenaphthenyl
methoxy-phenyl)ethyl

340 R methyl 2-(3.4-di- 4-fluorophenyl  absent S-1-acenaphthenyl
methoxy-phenyl)ethyl

362 S benzy! benzyl 4-fluoropheny]  absent 1-acenaphthenyl

364 S methyl 2-(2-pyridyl) 4-floorophenyl  absent 1-acenaphtheny!

ethyl

389 R t-butyl benzy! 4-fluorophenyl CH, 1-(8-methyl-naphthyl)

391 R methyl 2-(3.4-di- 4-fluoropheny! CH, 1-{8-methyl-naphthy!)
methoxy-phenyljethyl ‘

394 8 ethyl 4-methy! benzyl 4-fluoropheny! CH, 1-(8-methyl-naphthyl)

395 S t-buty! benzyl 4-fluoropheny! CH, 1-(8-methyl-naphthyl)

399 S methy! 2-(3.4-di- 4-fluoropheny! CH, 1-(8-methyl-naphthyl)
methoxy-pheny!)ethyl

423 R methyl methy! 4-fluorophenyl  absent R-1-acenaphthenyl

428 R methyl methy! 4-fluorophenyl  absent S-1-acenaphthenyl

429 R methy! ethyl 4-fluoropheny!  absent S-1-acenaphtheny!

432 S methyl methy] 4-fluoropheny!  absent S-1-acenaphthenyt

433 S methyl ethyl 4-fluorophenyl  absent S-1-acenaphthenyl

434 R methyl ethyl 4-fluorophenyl  absent R-1-acenaphthenyl

43S S methyl methyl 4-fluorophenyl  absent R-1-acenaphtheny!

436 S methyl ethyl 4-fluorophenyl  absent R-1-acenaphtheny!

439 S methy! methy] 4-fluoropheny! CH, 1-(8-methyl-naphthyl)

440 N methyl cthyl 4-fluorophenyl CH, 1-(8-methyl-naphthyl)

441 R methyl methy! 4-fluoropheny! CH, 1-(8-methyl-naphthyl)

42 R methyl ethyl 4-fluorophenyl CH, 1-(8-methyl-naphthyl)

455§ 4-methyl-benzyl 6-methylthio-2-py-  4-fluorophenyl CH, cvclooctyl

ridyl-carbonyl

436 N n-butyl henzyl 4-fluoropheny! CH, 2-trifluoromethyl-6-chloro-phenyl

437 S methy! -(3,4-dr- +-fluorophenvl CH, 2-triftnoromethyi-6-chloro-pheny!
methoxy-phenyljothy!

459§ benzy! 2-(dimethyl- 4-tiuorophenyl CH, 2-trifluoromethyl-6-chloro-phenyl

amino)ethyl

462 R ethyl 4-methyl-beuzyi 4-fluorophenvt  absent 1-acenaphthenyl

668 S ethyl pheny| 4-fluoropheny!  absent R-1-acenaphthenyl

669 S methyl phenyl 4-ficorophenyl  absent R-1-acenaphthenyl

670 S ethoxy-carbonyl-methy! benzyl 4-fluorophemy! CH, 3,5-bis-tri-

fluoromethy!-phenyl
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N
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671 1-buty! benzy! 4-fluorophenyl CH, 3,5-bis-tri-
fluoromethyl-phenyl
672 I-phenyl-ethy! benzy! 4-fluorophenyl CH, 3,5-bis-tri-
fluoromethyl-pheny!
673 2-(3 4-dimeth- methy! 4-fluoropheny! CH, 3,5-bis-tri-
oxy-phenyl)-ethyl fluoromethy!-pheny!
674 (dimethyl-amino)-cthy! benzyl 4-fluorophenyl CH; 3,5-bis-tri-
fluoromethyl-pheny!
675 2-(3 4-di- methy! 4-fluorophenyl  absent eyclooctyl
methoxy-phenyl)-ethyl
676 benzyl n-butyl 4-fluorophenyl  absent cycloootyl
677 benzyl n-buty! 4-fuorophenyl CH; .
&)
@)
(S)
678 2-(34-di- methy] 4-fluoropheny! CH, cyclooctyl
methoxy-phenyl)-ethyl
679 t-butoxy-carbonyl methy! 4-fluorophenyl  absent R-1-acenaphthenyl
680 t-butoxy-carbonyl methy! 4-fuorophenyl CH, 1-(8-methyl-naphthyl)
681 amino-n-propy!l methy! 4-fuorepheny) CH, 1-(8-methyl-naphthy!)
TABLE 3
7!
L4
/‘—N OH
N
0
F
N
l
(L
(R
f
D# T'(NR'R? taken together) (R
66 S 1-(4-(3-trifluoromethyl-phenyl}-piperazinyl) cyclooctyl-methyl
61 S 1-(4-piperidinyl-piperidinyl) cyclooctyl-methyl
68 S 1-(4-(34-methylenedioxyphenyl-methyl)- cyclooctyl-methyl

piperazinyl)
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.
OH
®3)
RSy
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L Q
(RS,

69 S 1-(3-(diethyleminocarbony!)-piperidinyl)

70 S 1-(2,3-dihydro-1H-pyrrolyl)
71 S 1-(4-((4-chlorophenyl)-phenylmethyl]-
piperazinyl)
72 S 2-(1,2.3 4-tetrakydro-isoquinolinyl)
73 8 1-(4-t-butoxycarbonyl-piperazinyl)
74 8§ 2-(1,2,3 4-tetrahydro-6,7-dimethoxy-
isoquinoliny!)
58 4-(2,6-dimethyl-morpholinyt)
76 S 1-(4-benzyl-piperazinyl)
15 s 2-(1.2,3 4-tetrahydro-isoquinolinyl)
160 R 1-(4-t-butoxycarbonyl-piperaziny!)
165 S 1-(4-t-butoxycarbonyl-piperazinyt)
166 S 2+(1.2,3 A-tetrahydro-6,7-dimethoxy-
isoquinolinyl)
18] R 2-(1,2,3 4-tetrahydro-6,7-dimethoxy-
isoquinolinyl)
183 R 1-pyrrolidiny!
188 R 1-(4-ethoxycarbonyl-piperidinyl)
257 S 2-(1,2,3 4-tetrahydro-6,7-dimethoxy-
isoquinolinyl)
284 S 1-(28-(phenylamino-methyl)-
pyrrolidinyl)
682 S 2-(1,2.3 4-tetrahydro-isoquinolinyl)
683 S 1-{4-(3-trifuoromethyl-phenyl)-
piperazinyl]
684 S 1-(4-ethoxycarbony!-piperidinyl)
685 8§ 1-(2,3-dihydro-pyrrolidinyl)
686 S 3-(diethylaminocarbony!)-piperidinyl
687 S Cl
ol NN P
)
)\ N/ o
688 R 1-(3 4-dihydroxy-2,5-bis-hy-

droxymethyl-pyrrolidiny])

cyclooctyl-methy!
cyclooctyl-methy!

cyclooctyl-methyl

cyclooctyl-methyl
cyclooctyl-methyl

cyclooctyl-methyl

cyclooctyl-methyl

cyclooctyl-methy!
2-(2-(2-thienyl)-phenyi)ethyl
2-(2-(2-thienyl)-phenyl)ethyl
2-(2-(2-thienyl)-phenyljethyl
2-(2-(2-thienyl}-phenyljethyl

2-(2-(2-thienyl)-phenyljethy!
2-(2-(2-thienyl)-phenyl)ethyl
2-(2-(2-thienyl)-phenyl)ethyl
2-(2-(2-thienyl)-phenyljethyl

cyclooctyl-methyl

3,5-bis-triflucromethyl-benzyl

3,5-bis-triflucromethyl-benzyl
3,3-bis-trifluoromethyi-benzyl
3,5-bis-trifluoromethyl-benzyl

3,5-bis-rifluoromethyl-henzyl

cycelooctyl

cyclooctyl

72

60
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689 R 2-(1.2,3 4-tetrahydro-6,7-dimethoxy- cyclooetyl
isoquinolinyl)
690 R Cl cyclooctyl
TABLE 4 TABLE 4-continued
40
TZ __'I‘Z
* L
OH
45
F
50
RS RS
®) ®)
M6 mb
D T2(NR'R? taken together) (R D T2(NR'R? wken together) R
296 R 2-(1,2,3.4-tetrahydro-6,7-dimethoxy- 1-acenaphthenyl piperidinyl)
isoquinolinyl) 60 337§ 1-(4-[{4-chlorophenyl)-phenyl- 1-acenaphthenyl
332 S 1-(4-benzyl-piperazinyl) i-acenaphtheny] methy!]-niperazinyl)
333 S 1-{4-(3-triflucromethyl-phenyt)- 1-acenaphtheny] 360 S 1-{4-ethoxycarbonyl-piperidinyl) 1-acenaphtheny!
piperazinyl) 377 S 2-(1.2.34-tetrahydro-6,7-dimethoxy- 1-acenaphtheny!
334 S 1-(4-(1-piperidinyl)-piperidinyl) 1-acenaphtheny! isoguinotinyt)
335 S 1-(4-(3.4-methylenedioxyphenyl- 1-acenaphtheny! 382 R 1-imidazoly! 1-acenaphtheny!
methyl)-piperazinyl) 65 388 S 2-(1,2,3 A-tetrehydro-6,7-di- 1-(8-methyl-naphthyl)
336 S 1-(3-(diethylaminocarbonyl)- 1-acenaphtheny| methoxy-isoquinolinyl)

&l
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N
R
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5
(R, ©
" . |
6 s T2(NR'R2 taken togethr) (R%)q
D# T2(NR'R? taken together) (®q
719 R 1-(3-(R)-methylamino-pyrrolidinyl)  1-(8-methyl-naphthyl)
445 R 2-{1,2,3 4-tetrahydro-6,7-dimethoxy- 1-acenaphthenyl 720 R 1-(3-(S)-methylamino-pyrrolidinyl)  1-(8-methyl-naphthyl)
P 721 R 1-(3-(N-methyl-N-t-butoxycarbonyl-  1-(8-methyl-naphthyl)
isoqinolinyl) 23 amino)-pyrrolidinyl)
465 S 1-piperidinyl R-1-acenaphthenyl
691 8 1-morpholinyl R-1-acenaphthenyl
692 S 1-pyrrolidinyl R-1-acenaphtheny!
693 R 1-(4-ethoxycarbonyl-piperidinyl) R-1-acenaphtheny! TABLE 5
694 R 1-(4-phenyl-piperidinyl) R-1-acenaphtheny! 10 0
695 R 1-(3-hydroxymethy!-pipendinyt) R-1-acenaphtheny!
696 R 1-(3-ethoxycarbonyl-piperidinyl) R-1-acenaphthenyl OH
697 R 1-piperidinyl R-1-acenaphthenyl S—CH, 0
698 R 1-pyrrolidiny! R-1-acenaphtheny!
699 S 1-3,5-dimethyl-piperidiny]) R-1-acenaphtienyl /N ”N‘{
700 8 1-(4-phenyl-piperidinyl) R-1-acenaphthenyl = N OH CH;
701 8 1-(4-ethoxycarbonyl-piperidinyl) R-1-acenaphthenyl /_
702 8§ 1-(3-hydroxymethyl-piperidinyl) R-1-acenaphthenyl RS/ N 0
703 R 1-(3,5-dimethyl-piperidiny!) R-I-acenaphthenyl
04 S 1-pyrrolidinyl 1-(8-methyl-naphthyl)
05 R 1-pyrrolidinyl 1-(8-methyl-naphthyl) 40
06 R 1-(3-(R)-hydroxy-pyrrolidiny!) 1-(8-methyl-naphthyl) N (%),
07 R 1-(3-hydroxy-piperidinyl) 1-(8-methyl-naphthyl) (]’J s
708 R 1-(3-(R)-dimethylamino-pyrrolidinyl) 1-(8-methyl-naphthyl)
709 R 1-(4-hydroxy-piperidinyl) 1-(8-methyl-naphthyl) (Rﬁ)q
710 R 1-(3-(R)-t-butoxycarbonylamino-  1-(8-methyl-naphthyl) 45 (Rs)p
pyrrolidinyl)
m R 1-(4-t-butoxycarbonylamino- 1-(8-methy!l-naphthyl)
piperidinyl) D # . R oy, (RG)q
712 R 1-(3-hydroxy-pyrrolidinyl) 1-(8-methyl-naphthyl)
713 R 1-(4-pyrrolidinyl-piperidinyl) 1-(8-methy!-naphthyl) 30 100 R 4-fluoropheny! CH, cyclooctyl
714 R 1-(3-(S)-hydroxy-pyrrolidinyl)  1-(8-methyl-naphtayl) igi ; :gﬁzﬁgﬁ:ﬁ cﬁfggz 1»ac;;;is?ﬁ]eny1
715 R 1-((3-(8)-ethylamino)pyrrolidinyl)  1-(8-methyl-naphthyl) 103 R 4-fluorophenyl absent  4-n-propyl-cyclohexyl
76 R 1-(3-(R)-amino-pyrrolidinyl) 1-(8-methyl-naphthyl) 10;? Rac phenyl absent , l;acsnAI)hmexxyl
17 R 1-(3-(8)-aniino-pyrrolidinyl) 1-(8-methy!-naphthyl) 55 ‘I;Z,: ; 4_ﬂ:0}12!;_\){]lgnyl CI?}%H; L-(--Ic!;lce]l:,}gc);&he”yl
718 R 1-(4-dimethylamino-piperidinyl) 1-(8-methyl-naphthyl)

=y 2
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105 R 2-(34-dimethyoxyphenyl)-cthyloxy  4-fluorophenyl CH, cyclooctyl
106 R 2-(3.4-dimethoxyphenyl)-ethyloxy phenyl CH,CH, 2-(2-thienyl)-phenyl
107 R 3-methylphenylthio phenyl CH,CH, 2-(2-thienyl)-pheny!
08 R 3-methylphenylthio 4-fluoropheny! CH; cyclooctyl
178 S % phenyl CH,CH,  2-(2-thienyl)-phenyl
S
o] CH;
J =
0 HN CH,
0
460 R NH, CH;  4-fluorophenyl CH, cyclooctyl
S 0
0]
40
TABLE 7 TABLE 7-continued
RZ RZ
/ 45 /
N N
\ \
. R! X R!
CH N OH
50 N
(TNT
/
N
55
s 5
60
D D
No. * R! R? Mo. ot R! R?
110 Rac H 3-(4-morpholinyl)-n-propyl 65 112 R H 3-(4-morpholinyl)-n-propyl
11 S H 3-(4-mospholinyl}-n-propy] 113 S H 3-chlorobenzyl
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TABLE 7-continued

D

No. * R R?

114 S H 2-cthoxybenzyl

e s H (2,5-dimethoxy-2,5-dihydro-fur-2-yl)-
methy|

117 S n-buty benzyl

118 S H 2,5-difluorobenzyl

119 S H 2-phenyl-ethy!

120 S H 2-{5-bromo-pyridyl)

121 S H 3-iodobenzyi

122 S H 2.2, 2-trifluoroethyl

123 S H 3-nitrobenzyl

124 S H 3,4-difluorobenzyl

125 S H 3-bromobenzyl

126 S H 4-chlorobenzyl

127 S H 4-methoxybenzy!

128 S H 3.4,5-trimethoxybenzyl

129 S H 2-(2-thienyl)ethyl

130 S H 3-methylbenzy!

131 S H 2-methoxybenzyl

132 S H benzyt

133 S H 4-bromobenzyl

134 S H 3,5-ditrifluoromethyl)benzyl

135 S H 2-(3-methoxyphenyljethy!

136 S benzyl 2-phenylethyl

137 R H 2-promobenzyl

138 R H 2-(4-bromophenylethy!

139 R H 4-(NN-dimethylamino)benzyl

140 R H 4-methylbenzyl

141 R H 2-methylbenzyl

142 R H 2-(6-fluore-2-indolyljethyl

143 R H 3-fluorobenzyl

44 R H 3-methoxybenzy!

145 R H 2-(4-methoxyphenylethyl

146 R H 2-trifluoromethylbenzy!

147 R H 2-(4-imidazolyljethyl

48 R H 3,5-dimethoxybenzy!

49 R H t-butyl

130 R H 2-pyridy]-methyl

151 R H 2-(3,4-dimethoxyphenyl)ethy!

132 R H 2-fluorobenzyl

133 R H 3-rifluoromethylbenzyl

i34 R H 4-pyridyl

155 R H 4-rifluoromsthoxyoenzyl

156 R H 2-phenyloxy-ethyl

157 R H 1-naphthyl-methyl

158 R H 4-florobenzy!

159 R H 4-tifluoromethylbenzyt

161 R H 4-pyridyl-methyl

162 R H 2.4-dichlorobenzyl

o

30

40
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60

R?
/
N
\
¥ R!
/—— N OH
N
0
N
%
1D
No. * R! R?
163 S H HyC
HaC
HyC H:C
164 S benzy! benzyl
167 S H 1-(3.4-methylenc
dioxyphenyl)methy!
168 S benzyl ethoxycarbonylmethy!
169 S H 2-phenyl-cyclopropyl
178 S H 4-methoxycarbonylbenzyl
1m S benzyl 2-(N\N-dimethylamino jethyl
173 S methy! benzy!
174 S ethyl benzyl
175 R benzyl carboxymethyl
176 R benzyl 2-(N\N-dimethylamino jethyt
177 R n-butyl benzy!
180 R H 2-phenyl-cyclopropyl
182 R H 4-methoxycarbonylbenzyl
187 R H 2-(2,5-dimethoxy-2,5-dihydro- fur-2-
yl)-methyl
189 R H 24-dimethoxybenzyl
190 R H 4-bipheny!
191 R henzy! ethoxycarbonylmethy!
192 R H 4-methoxybenzy!
193 S H 2-methylbenzyl
194 S H 3.5-dimethoxybenzy!
187 S H 4-pyridy!
198 S H 2,4-dichlorobenzy!
203 8 H 3.4-dimethoxybenzyl
204 R H 4-bromobenzy!
M5 R H 3-methylbenzyl
W8 R H 2-(2-thienyl)-ethyl
208 S H 3-nitrobenzyl
209 N H 2-bromobenzy!
2100 S H 2-(d-imidazolyl)-ethyl
211 S H 2-(phenoxy)-ethy!
215 S H 2,3-dimethoxybenzyl
2 g b=
215 H,C
HaC / \
H3C ch \—
217 S H adamantanyi
218 S H n-propyl

o
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TABLE 7-continued TABLE 8
R2
/ 5
N RZ
\ /
* R! NH
/-—N OH *
N 10 OH
0]
N
15
(R%,
(RS,
20
®)
ID
1 2 6
No. * R R 5 ID# R R? (LYm &g
21 E /| ¥ |
o X £7propY IpIopY 722 S H  4fluorophenyl absent R-1-acenaphthenyl
220 S benzy! benzy!
224 S H 3-methoxybenzyl
25 -8 H 3-pyridyl-methyl 30
b) -di . . . . .
27 S H 2 4-difiuorobenzy| Representative intermediates in the preparation of the
228 R H 2-methoxybenzyl . . RS
compounds of the present invention are as listed in Tables 9
229 S H 3-(phenyt)-n-propvl - L . .
and 10. Wherein Table 9, A is listed as oxarinyl-methy] with
230 S benzyl 2-phenylethyl : ’

35 no indication of the stereo-configuration, the oxarinyl-me-

thyl group was present as racemate.

TABLE §

(R%),

3 I (R)
ID# A i3 {(1.5m 4
500 H 4-fluorophenyl absent 1-acenaphthenyl
501 H 4-flnorophenyl  CH,—CH(CH;)—CH, pheny!
502 H 4-fluorophenyl CH,CH,
503 H 4-fluorophenyl CH,CH, phenyl
504 H 4-fluorophenyl absear 4-n-propyl-cvclohexyl
505 H 4-fluorophenyl C(O)0-t-buty!
506 H 4-fluoropheny! CH; 2-naphthyl
507 H 4-fuorophenyl CH, 1-naphthyl
508 H 4-fluoropheny! CH, 4-chloropheny!
521 H 4-fluoropheny! CH, 4-quinolinyl
522 H 4-fluorophenyl CH, 8-quinolinyl

£C
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TABLE 9-continued

®),
D # A R? (LYm ®q
544 H 4-fluoropheny! absent 1,3,4-trthydro-2-naphthy!
546 H 4-flucropheny! CH, 5-phenyl-2-thieny!
547 H 4-fluorophenyl CH, 1-(8-methyl-naphthyl)
548 H 4-thiorophenyl CH, 1-(4-methy!-naphthyl)
549 H 4-tluorophenyl absent 2-hydroxy-cycloheptyl
551 H 4-fluorophenyl CH, 1-(2-methyl-naphthyl)
55§ H 4-fluorophenyl absent R-}-acenaphthenyl
556 H 4-flnorophenyl absent S-1-acenaphtheny]
509 oxiranylmethyl phenyl absent 1-acenaphtheny!
510 R-oxiranylmethyl 4-fluorophenyl absent 4-n-propyl-cyclohexyl
511  R-oxiranylmethyl 4-fluorophenyl CH,CH, phenyl
512 oxiranylmethyl  4-fluoropheny! absent 1-acenaphtheny!
S13  R-oxirmnylmethyl 4-fluorophenyl CH, 4-chlorophenyl
514 R-oximnylmethyl 4-fluorophenyl CH, 1-naphthyl
516 R-oxiranylmethyl 4-fluorophenyl C(0)O-t-butyl absent
517 S-oxiranylmethyl 4-fluorophenyvl 0O{0)0-t-butyl absent
S18  oxiranylmethyl phenyl CH,CH, 2-(2-thienyl) pheny!
519 S-oxiranylmethy! phenyl CH,CH, 2-(2-thienyl) phenyl
520 R-oxiranylmethy! pheny! CH,CH, 2-(2-thienyt) phenyl
540 R-oxiranylmethyl 4-Auorophenyl CH, cyclooctyl
541  Reoxirnylmethyl 4-tiuorophenyl CH, 5-phenyl-2-thienyl
542 S-oxiranylmethyl 4-fluorophenyl CH, 2-naphthy!
543 S-oxiranylmethyl 4-fluorophenyi CH,CH; absent
550 S-oxiraylmethy]l  4-fluorophenyi CH, 1-(8-methy!-naphthyl)
552 methoxy- 4-fiuoropheny! CH, 1-(8-methyl-naphthyl)
carbonyl methyl
553 R-oxiranylmethyl 4-Auorophenyl CH, 1-(8-methy!-naphthyl)
554  R-2,3-dihydroxy- 4-fluorophenyl CH, 1-(8-methyl-naphthyl)
n-propyl
564  S-oxiranylmethyl 4-fluorophenyl absent R-1-acenaphthenyl
565  R-oxirmylmethy! 4-fiuorophenyl absent R-1-acenaphthenyl
566  S-oxiranylmethy! 4-fluorophenyl absent S-1-acensphthenyl
567 R-oxiranylmethyl 4-fluorophenyl absent S-1-acenaphtheny)
568  2R-hydroxy-3-  4-fluorophenyl absent 1-acenaphthenyl
ethoxy-n-propy]
569  2R-hydroxy-3-  4-fiuorophenyl absent S-1-acenaphtheny!
cthoxy-n-propyl
570 28-hydroxy-3-  4-fluorophenyl absent R-1-acenaphtheny!
cthoxy-n-propyl
571 2R-hydroxy-3-  4-finorophenyl absent R-1-acenaphthenyl
ethoxy-n-propyl
572 H 4-flucrophenyl CH, 0
F_"'...__
\ / °
5373 H 4-fluoropheny! CH, 3-(2H)-chromenyl
376 oxiranylmethy! phenyl absent 1-acenaphthenyl
578  R-oximnylmethy! 4-fluorophenyl CH, 2-trifluorometayl-6-
chioro-phenyi
579 3-chloro-2S-  4-fluoropheny! absent R-1-acenaphtheny!
hydroxy-n-propyl
580 S-oxiranylmethyl 4-fluorophenyl CH, cyciooctvl
581 H phenyl CH,CH, 2-(2-thienyl}-pheny!
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TABLE 9-continued

A
/
/——I\
N
R 0
®p
(™
R,
5
Ry
5
D # A R} (m &),
582 H 4-fluorophenyl CH, cyclooctyl
583 H 4-fluorophenyl CH, 2,3,435.6-
pentamethyl-phenyl
584  R-oxiranylmethyl 4-fluorophenyl CH, 2,3,45.6-
pentamethyl-phenyl
723 Reoxiranylethyl  4-fluorophenyl absent R-1-acenaphtheny!
725 R-oxiranylmethyl 4-fluorophenyl CH, 2,3,4,5.6-
pentamethylphenyl
726 H 4-flucrophenyl CH,
&)
@
)
727 R-oximnylmethyl 4-tlucrophenyl CH, s
()
@)
)
728 H 4-fluorophenyl CH, 1-(8-methyl-1,2,3.4-
tetrahydro-naphthyl)
729 H 4-fluorophenyl CH(CH.) S
730 H 4-fluorophenyl absent
S
731 S-oxiranylmethy! 4-fluorophenyl absent cyclooctyt
732 H 4-fluorophenyl CH,
733 H 4-fluoropheny! CH, 1-[8-methoxy)-naphthyl]
734 H 4-fluorophenyl CH, 1-[8-hydroxyrmethyl)-naphthyl]
735 H 4-tluorophenyl absent cyclocetyi
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TABLE 10 TABLE 11-continued
R! D # Theor. MW M/o[MH+)
/
N 5 28 540.72 541.3
\, 2 604.73 605.5
* R 30 629.65 630.5
/ 31 605.62 607.3
/— N Ol kY] 537.72 538.4
N 33 604.73 605.4
o 10 34 566.76 567.5
35 $66.76 567.7
36 523.69 $23.9
F 38 610.81 611.5
39 537.72 5385
40 586.79 587.4
w 15 41 550.76 5514
by 35175 5515
, s 43 626.81 627.4
ID# * R R w 44 615.63 616.4
523 R eyl 4-methylbenzy] H - 22625 233"
524 R H 2-(4-morpholiny!)-ethyl H >-b2 4
25 R t-butyl benzyl H 20 47 587.70 588.3
: . % 48 63870 639.3
26 R H 2-(34-dimethoxy-phenyl)-ethy! H e
527 R H 2-(3 4-methylenedioxy phenyl)-ethyl H 4 éfo'gf g“‘i‘
528 R H 2-(2-nitro-4,5-dimethoxy-pheny!)-ethyl H 50 339.63 '4O'f
529 S ethyl 4-methylbenzy] B 2t 59074 3913
530 S H 2-(4-morpholiny!)-ethy! H 5: 621.00 220
$31S  rburyl benzyl H o g 33 369.00 5700
532§ H 2-(3.4-dimethoxy-phenyl)-ethyl " N 24 620.88 ?61'3
$33 S B 2-(34methylnedioxy phenyl)-ethyl B > oot o
534 S H 2-(2-nitro-4,5-dimethoxy-pheny!)-ethyi H ;7 5;8'81 ;;;5
535 S ethyl 4-methylbenzy| rczl:;i)t;):zl 53 558,74 559.3
536 R ethyl 4-methylbenzyl ethyl . 59 §92’84 3934
537 R H 2-(4-morpholinyl)-ethyl eth.yl 30 60 37277 3733
538 R t-butyl benzyl ethyl 21 Zg&go 3{8)9'0
9 R OH 2+(3,4-dimethoxy-phenyl)-ethyl ethyl 2 o A
64 592.84 593.5
63 640.88 6415
Molecular weights for representative compounds of the 5 66 659.81 660.1
present invention exemplified in Tables 1-10 above were 67 397.86 598.2
measured using a Micromass Platform LC-Electrospray gg gﬁgé g;g{
Mass Spectrometer, Chemical lonization Spectrometer 70 498.68 499.5
HP5989A or Agilent LC/MSD Electrospray Mass Spectrom- i 716.38 74
eter with results listed in Table 11. a¢ 7 36277 363.3
73 615.83 616.4
LABLE 74 62282 623.2
TABLE 11 75 54475 545
76 605.84 606.2
D # Theor, MW M/e[MH+] 8 649.89 650.2
9 750.01 7515
1 559.77 560.8 45 100 59277 593.8
2 50678 597.7 101 62070 621.3
3 67273 673.6 102 57270 5733
4 54072 5417 103 59277 593.3
s 615.63 6179 104 602.70 603.0
6 610.81 611.8 105 611.79 612.4
7 57271 573.3 50 106 655.86 656.4
3 59678 597.5 107 597.84 508.4
9 598.8 599.5 108 553.78 554.6
10 580.78 581.5 110 617.85 618.3
11 55076 551.5 111 617.85 6183
12 57271 5735 112 617.85 618.3
13 602.60 604.3 55 113 615.24 615.3
14 566.76 567.5 114 624.85 625.3
15 615.60 617.4 115 506.83 607.3
16 67273 673.5 116 632.82 633.3
17 594.85 595.5 n7 636.90 6374
18 550.76 3515 18 616.7% 6173
19 588.76 5805 P 119 594.80 595.3
20 615.63 §17.4 oG 120 646.65 648.2
2 57118 5715 121 706.68 07.2
2 59678 597.3 12 572.69 573.3
23 58173 582.5 123 62579 626.3
24 53172 533.4 124 616.77 617.3
25 59678 597.2 125 639.68 661.2
26 $36.79 3574 65 126 61530 615.3
27 530.76 5324 127 610.82 611.3
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TABLE 11-continued TABLE 11-continued
ID# Theor. MW Mie[MH+] D# Theor. MW M/e[MH+]
128 670.87 6713 5 219 574.83 575.9
129 600.85 601.2 220 670.92 671.7
130 594.82 595.3 224 610.82 6118
131 610.82 6113 225 $81.78 582.7
132 580.79 581.2 227 616.78 617.7
133 639.69 661.2 228 610.82 611.8
134 716.79 717.2 10 229 608.85 609.7
135 624.85 625.3 230 684.94 685.7
136 684.94 685.3 250 608.79 609.3
137 639.69 661.2 251 575.72 576.3
138 673.72 675.3 252 594.76 595.3
139 623.86 624.4 253 626.76 627.3
140 594,82 595.4 15 254 610.72 611.2
141 594.82 595.4 255 671.76 672.3
142 631.85 652.3 256 640.79 641.4
143 598.78 599.3 257 638.77 639.3
144 610.82 611.3 258 594.76 595.3
145 624.85 625.3 259 37572 576.3
146 648.80 649.3 " 260 608.79 609.3
147 584.76 5853 ‘ 261 626.76 627.3
148 640.85 641.3 262 610.72 611.2
149 546.77 547.3 263 640.78 641.4
150 581,78 582.3 264 579.15 579.3
131 654.87 655.5 265 560,10 560.2
152 598.78 599.3 266 593.17 593.3
153 648.79 649.3 25 267 611.15 691.2
154 567.75 568.3 268 595.10 595.2
1355 664,79 665.3 269 656.14 656.2
156 610.82 611.3 270 62517 625.3
157 630.85 631.3 271 622.72 623.2
158 598.78 599.3 275 652.80 653.4
159 648.80 649.3 30 276 683.79 684.3
160 659.89 660.4 279 650.88 651.3
161 581.78 582.3 280 628.88 629.2
162 649.68 651.1 281 366.77 567.5
163 759.11 759.1 282 743.95 744.1
164 670.82 71.4 283 565.75 566.4
165 659.89 660.5 35 284 605.85 605.9
166 666.88 667.4 285 604.86 605.3
167 624.80 625.4 289 634.89 635.3
168 666.88 667.4 290 64891 649.2
169 606.83 607.5 291 662.94 663.3
170 638.83 639.4 292 658.84 659.2
171 651.92 653.0 " 293 607.80 608.3
173 594.80 595.8 394 626.84 627.3
174 608.85 609.9 295 634.82 635.4
175 638.83 639.6 296 650.80 651.3
176 651.92 652.9 208 587.74 588.3
177 636.90 637.6 299 620.82 6214
178 69491 695.8 300 638.79 639.3
179 636.90 637.6 45 305 652.82 653.3
180 606.83 607.9 307 624.76 625.3
181 666.88 667.8 308 609.71 610.3
182 638.83 639.8 309 619.79 6203
183 544.76 5457 310 626.78 627.3
187 632.82 633.9 311 554.67 555.4
188 630.85 631.9 50 312 690.61 691.2
189 640.85 641.9 313 668.86 669.3
190 642.86 643.8 314 600.69 601.3
191 666.88 667.8 313 643.61 643.6
192 610.82 611.9 316 599.15 599.2
193 594.82 595.8 317 594.74 595.3
194 640.85 641.9 55 318 594.74 595.3
197 567.75 568.8 319 700.71 701.2
198 549.68 651.6 320 654.79 655.3
203 640.85 6417 321 582,70 583.3
204 659.69 662.0 322 594.74 595.3
205 594.82 595.9 30 608.76 609.3
206 600.85 601.7 324 524.76 625.3
208 625.79 5268 60 325 578.74 579.3
209 659.69 661.2 326 592.76 593.4
210 584.79 585.8 327 551.67 552.3
201 610.82 114 328 648.71 649.3
215 640.85 641.7 329 564.74 595.3
216 739.11 759.7 336 5$78.74 579.0
217 638.92 639.8 63 331 62476 623.3
218 53275 533.6 332 $33.82 634.3
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TABLE 11-continued TABLE 11-continued
D # Theor. MW We[MH+] D # Theor. MW Mle[MH+]
333 687.79 688.3 5 435 502.64 503.3
334 625.84 626.4 436 516.66 517.3
335 77.83 678.3 437 488.61 489.3
336 641.84 642.5 438 476.6 477.3
337 744.36 744.3 439 504.65 505.4
338 643.90 644.4 440 518.68 519.3
339 652.82 653.4 10 441 504.65 505.4
340 652.82 653.4 442 518.68 519.3
341 578.74 579.3 443 504.61 505.2
342 600.69 601.3 444 518.64 519.3
343 633.60 633.2 445 650.80 651.3
344 63271 634.0 446 622.75 623.2
345 564.71 565.3 1 447 592,78 593.4
346 582.70 583.3 448 594.74 595.3
347 632.71 634.0 451 743.95 744.1
348 62275 6232 452 $80.75 581.5
349 624.76 6253 453 446,61 447.9
350 599.15 599.2 454 502.72 503.2
331 608.76 609.3 2% 455 701.93 702.0
332 643.10 643.2 “ 456 661.19 662.5
353 578.74 579.3 457 693.19 694.0
354 584,72 583.3 438 591.05 592.0
355 643.61 645.2 459 676.20 677.4
356 608.72 609.0 460 564.77 565.2
358 600.69 601.0 461 683.79 684.3
360 614.77 615.0 2 462 606.79 607.3
362 654.84 655.3 463 580.71 581.3
364 593.75 594.2 464 593.75 594.3
365 637.63 659.2 463 54270 543.3
366 565.70 566.2 S00 401.49 402.2
367 634.79 655.3 501 367.47 368.2
368 633.60 635.2 30 502 277.34 278.2
370 609.71 6103 503 353.44 354.2
37 614.77 615.3 504 373.52 374.2
372 584.76 595.3 503 349.4] 372.0
373 632.71 6333 506 389.48 390.1
374 743.03 743.6 507 380.48 390.1
375 579.72 580.3 15 508 373.86 374.1
376 565.70 566.2 509 439.35 440.2
377 650.80 651.3 510 409.51 410.2
378 551.67 552.2 511 429.58 430.3
379 551.67 552.2 <12 457.55 458.3
380 581.70 582.2 513 429.93 430.2
381 551.67 5523 514 44554 446.3
382 525.63 526.2 40 516 405.47 4283
383 565.70 566.2 517 40547 4283
385 640,81 641.4 518 473.65 4744
386 640.81 641.4 519 473.63 474.1
387 589.76 590.4 520 473.65 474.1
388 652.82 653.4 521 390.45 391.2
389 622.83 623.4 45 522 390.4 391.0
390 624.76 625.3 523 454,38 435.0
391 654.83 655.3 524 435.54 436.0
392 596.75 597.3 523 468.61 469.0
393 553.69 554.2 526 486.58 487.0
394 608.81 609.4 527 470.54 471.0
395 622.83 623.4 50 528 531.58 532.0
396 589.76 590.4 529 454,48 544.0
398 596.75 597.3 530 435.34 436.0
399 654.83 6553 531 468.61 469.0
418 624.76 6253 532 486.58 488.0
419 551.67 552.3 533 470.34 471.0
420 474,58 475.2 35 534 53158 532.0
42 531.67 552.3 533 53470 555.3
422 476.6 4713 $36 482.65 483.3
423 502.64 503.3 537 463.60 464.3
424 474,58 475.2 $38 496.67 497.4
425 488.61 489.3 539 514.65 515.2
426 474,58 4752 540 429.58 430.5
427 488.61 4593 60 541 47761 4782
428 502.64 503.3 542 445.54 446.3
429 516.66 517.3 43 333.41 334.2
430 474,58 475.2 544 379.48 380.2
431 488.61 4%9.3 546 42154 422.1
432 502.64 5033 547 403.50 404.2
433 516.66 517.3 65 548 403,36 404.2
434 516.66 5173 349 36146 362.3
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TABLE 11-continued TABLE 11-continued
D # Theor, MW M/e[MH+] D# Theor. MW M/e[MH+]
550 459.57 460.2 5 653 430.5 4313
551 403.50 404.2 654 54571 546.7
552 475.57 476.2 653 54772 548.7
553 459.57 460.2 656 547,72 548.7
534 477.58 478.2 657 517.74 518.7
535 401.49 402.1 658 545.77 546.8
556 401,49 402.1 10 659 474.65 475.7
564 457,55 4583 660 490.63 491.6
565 45755 4583 661 533.7 534.7
566 45755 458.3 662 631.8 632.8
567 45755 548.3 663 578.74 579.7
568 503.62 504.3 664 529.75 530.8
569 503.62 504.3 15 663 633.81 634.8
570 503.62 504.3 666 561.75 562.8
571 503.62 504.3 667 633.80 634.2
572 411.48 4122 668 578.74 579.7
573 39347 394.2 669 564.71 565.7
376 439.56 458.3 670 724.73 725.7
578 497.92 498.9 671 694.74 695.7
579 49401 494.2 20 672 742.79 743.8
581 41758 418.1 673 726.74 771
582 373.52 3741 674 709.76 710.8
583 409.55 410.5 675 610.82 611.8
584 465.62 466.1 676 578.82 579.8
600 550.68 551.7 677 602.84 603.8
601 693.87 694.9 25 678 564.74 365.7
602 568.67 569.7 679 645.82 646.8
603 610.74 611.7 680 647.84 648.8
604 564.71 565.7 681 547.72 548.7
605 593.75 594.8 682 664.67 665.7
606 514.65 515.7 683 761.71 762.7
607 696.76 697.8 30 684 688.69 689.7
608 625.59 626.6 685 600.58 601.6
609 639.62 640.6 686 715.76 716.8
610 717.82 718.8 687 638.66 689.7
611 565.7 566.7 688 578.73 579.7
612 565.7 566.7 689 608.8 609.8
613 565.7 566.7 35 690 702.36 703.4
614 570.73 5717 691 544,63 545.7
615 692.76 693.8 692 528.68 5207
616 432,59 433.6 693 614.77 615.8
617 509.67 510.7 694 618.8 619.8
618 533.7 5347 695 572.73 §73.7
619 436,61 457.6 a0 696 614.77 615.8
620 446,61 4476 697 542.7 543.7
621 523.7 524.7 698 528.68 529.7
622 692.76 693.8 695 $70.76 571.8
623 432,59 4336 700 618.8 619.8
624 488.69 489.7 701 614.77 615.8
625 567,71 368.7 702 §72.73 573.7
626 701.03 702.0 45 703 570.76 571.8
627 509.67 510.7 704 530,69 531.7
628 580.75 581.8 705 530.69 531.7
629 526.7 527.7 706 546.69 547.7
630 638.86 659.9 707 560.72 561.7
631 576.72 577.7 708 573.76 574.8
632 496.65 4977 50 709 560.72 561.7
633 531.76 332.8 710 645.82 646.8
634 504.69 505.7 M 659.85 660.9
635 504.69 505.7 712 546.69 547.7
636 531,76 532.8 713 613.83 614.8
637 532.66 533.7 714 546.60 647.7
638 559.73 560.7 55 715 573.76 574.8
639 53273 $33.7 716 545.71 546.7
640 474,65 475.7 717 545.7) 546.7
641 546.69 547.7 718 587.79 588.8
642 532.66 333.7 719 559.73 560.7
643 532.66 533.7 720 559.73 560.7
644 546,69 547.7 721 659.85 660.9
645 690.74 691.7 60 722 488.61 439.6
646 690.74 501.7 723 47138 472.6
647 559.73 560.7 725 465.62 466.6
648 490,63 491.6 726 3845
649 534.68 535.7 727 440.6
650 548.71 549.7 728 408.3
651 534.68 §35.7 65 72% 4246
652 235.13 236.1 30 386.5
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TABLE 11-¢ontinued
1D # Theor. MW Ve [MH+]
731 415.56 416.6
732 3RA.53 386.4
733 43353 4345
734 419.5 4205
735 339.49 360.5

The present invention also provides pharmacem'ical con
positions comprising one or more compounds of tiis inven-
tion in association with a pharmaceutically zcceptarle car-
rier. Preferably these compositions are in unit dosage forme
such as tablets, pills, capsu]es powders, wanuies, sterile
parenteral solutions or suspensions, metered asrosel or lig-
uid sprays, drops, ampoules, autoinjecicr devices or sup-
positories; for oral parenteral, intranasal, sublingual or reciai
administration, or for administration by inkalation or instf-
flation. Alternatively, the composition raay be pressnied in »
form suitable for once-weekly or ence-r=enthly adrminisirs-
tion; for example, au msoluble salt of the active compeund,
such as the decanoate s&lt, may be adapted 1 provide a dcpo'
preparation for intramuscular injection. For preparing solid
compositions such as tablets, the principal active ingredient
is mixed with a pharmaceutical carrier, £.2. conventional
tableting ingredients such as corn sterch, laciose. sucrose,
sorbitol, tale, stearic acid, maguesium stearate, dicalivn
phosphate or gums, and other pharmacewical diluenis, e.g
water, to form a solid preformulatior. corposition contaii-
ing a homogeneous mixture of a compound of the preser
invention, or a pharmacenticaily acceptabie <ait therect.
When referring to these preforrculation composiions
homogeneous, it js meant thar the actve ingredient
dispersed evenly throughout the compesition so that the
composition may be readily subdivided hito equaily y tHec-
tive dosage forms suck as tablets, piils and capsules. This
solid preformulation comiposition is then ..&)(J.‘\udeu into
uni dosa;,e fonms of the type described above containing
from 5 to about 1000 g of the active ingredient of the
present invention. The tablets or pilis of the novel compo-
sition can be coated or otherwise compounded {6 provide &
dosage form affording the advantage of prolengsd action
For example. the tablet or pill can comyprise an irner dosage
and an outer dosage component, the laiter being in the form
of an envelope over the former. The two connonents can be
eepamted by an enteric layer which serves to resisi disinta-
gratlon in the stomach and permits the irner fump suent o
pass intact into the duedenurn or to be delayed m relzase. 2
variety of materials can be used for such swteric layers or
coatings, such materials including & wmher of polymeric
acids with such materials as shellac, cetyl 2lcohol and
cellulose acetate.

The liquid forms in which the novel compesitions of the
present invention mav be incorperaied for admiaistration
orally or by injection include, aquecus solutioms, suiiabix
favoured syrups, aqueous or oil suspensions, snd Javoured
. emulsions with edible oils such as cottanseed oil sesae 03,
cocomut oil-or peanut oil, as well as elixiss and s1rmla;
pharmaceutical vehicles. Suitable dispersing or suspending
agents for aqueous suspeusions, inclode synihetic an d nat-
ral gums such as tragacenth, acacia, aiginsre. destran,
sodium carboxymethylcellulose, methyleellnfose. potyvi-
nyl-pyrrolidone or gelatin.

The method of treating disorders mediuied oy te ORL-?
receptor described in the present inveni

curried out using a pharmaceutical compor

o an o;z-‘. 0ON-I0%

s

S vl so!
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auy o7 *he compounds as defined herein and a pharmaceu-
tically scceptable cairier. The pharmaceutical composition
may coataiin between about 1 mg and 1000 g, preferably
zheat 10 1o 500 my, of the compound, and may be consti-

wied oo any form suitable for the mode of administration
seiectea, Caners inciude necessary and inert pharmaceuti-
iplents, rehiding, but not limited to, binders, sus-
pending agents, jubgcan. flavorants, sweeteners, preserva-
tives, dyas, #nd ccatmgs. Compositions suitable for oral
adpiinisiration inciude solid forms, such as pills, tablets,
caplets, capsuies {each lucluding immediate release, timed
reiease aad sustained release formulations), granules, and
rowders, and liquia forns, such as solutions, syrups, elixers,
snwlsions, wad suspensions. Forms useful for parenteral

administration inchude sterile solutions, emulsions and sus-

cal 2

&

)
YMCLM

corpounds of the present invention may
knm:stere« a single daily dose, or the total daily
dosage may be udiirestered in divided doses of two, three
or four times dofly Futhermore, compounds for the present
invantion can oo administered in intranasal form via topical
age of seitable intrenasal vehicles, or via transdermal skin
patches well iuows i those of ordinary skill in that art. To
be administered 1 the form of a transdermal delivery
svatemy, “he dosage administration will, of course, be con-
tiruous ratter than intermittent throughout the dosage regi-
me'"

“or mln . for ora! administration in the form of a tablet
oreapsule, the e *ti‘-'e kg component can he combined with
'.]aceuticai'ly acceptable inert carrier

Say

L.

such 2y etheno!
v\‘rm desm

xture Suitable binders include, without
1ation, staych, gelatin, natural sugars suck as glucose or

por alwi o 1}1(‘

botu-lactose, oo sweeigners, natural and syuthetic gums
such a3 ucacia, rragacaats or sodinm oleate, sodium stearate,
magnesivr: slearaie, sodinm benzoate, sodium acetate,
and the hce. Disiniegrators incinde, without

notvi cellulose, agar. bentonite, xanthan

1] l & Jiq.m‘_ forms may iclude suitably Havored suspend-
mg or disparsing spents such as the synthetic and natural
gomy, for sxamaple. tragacanthy, acacia, methyl-cellulose and
the like. For parsnerel administration, sterile suspensions
esiredd. Tsotonic preparations which gen-
preservatives are employed when

and solning are d
graliy comew et
wntravenous «dyanistrauon is desired.

The compound of she present invention can &lso be
administered ic the form of liposome delivery systems, such
zu stnall nuilaaedar vesicles, large unilamellar vesicles, ard
awdtdanellar vasicles. Liposomes can be formed from a
variety of phiospholinids. such as cholesters], stearylamine
or phophatidvicko
: fl'nmomo of e present invewion can also be
i rmal skin patches viell known to
i 1o that art. To be administered in the
ngd delivery system, the dos au,e admin-
ntr“}h o wilk, i ,.Ouut: b continvons rather than intermit-
tent throughout the dasage regimen.

Compounds 0f the present invention may also be deliv-
emfl A,§ the wse of monocloral antibodies as individual
: ich the corapound mciecules are conplied. The
wds of the present invention may also be coupled
fible polvimers as rarg‘-‘*abir' dig carriers. Such
OIS CEn iniud 1 rrolidone, pyran copoly-
mer volvhivdasivot oy lmetﬂm cvlaaicephenntl.  polyhy-

J‘\‘S

s

COmpoy
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droxyethylaspartamidephenol, or polyethyl-eneoxidepolyl-
ysine substituted with palmitoyl residue. Furthermore, the
compounds of the present invention may be coupled to a
class of biodegradable polymers useful in achieving con-
trolled release of a drug, for example, polylactic acid,
polyepsilon caprolactone, polyhydroxy butyric acid, poly-
orthoesters, polyacetals, polydihydropyrans, polycy-
anoacrylates and cross-linked or amphipathic block copoly-
mers of hydrogels.

Compounds of this invention may be administered in any
of the foregoing compositions and according to dosage
regimens established in the art whenever treatment of dis-
orders mediated by the ORL-1 receptor is required.

The daily dosage of the products may be varied over a
wide range from 1 to 1,000 mg per adult human per day. For
oral administration, the compositions are preferably pro-
vided in the form of tablets containing, 0.5, 1.0, 5.0, 10.0,
15.0, 25.0, 50.0, 100, 250 and 500 milligrams of the active
ingredient for the symptomatic adjustment of the dosage to

the patient to be treated. An effective amount of the drug is 2

ordinarily supplied at a dosage level of from about 0.01
mg/kg to about 30 mg/kg of body weight per day. Preferably,
the range is from about 0.1 mg/kg to about 10 mg/kg of body
weight per day, and especially from about 0.5 mg/kg to
about 10 mg/kg of body weight per day. The compounds
may be administered on a regimen of 1 to 4 times per day.

Optimal dosages to be administered may be readily deter-
mined by those skilled in the art, and will vary with the
particular compound used, the mode of administration, the
strength of the preparation, the mode of administration, and
the advancement of the disease condition. In addition,
factors associated with the particular patient being treated,
including patient age, weight, diet and time of administra-
tion, will result in the need to adjust dosages.

The following Examples are set forth to aid in the
understanding of the invention, and are not intended and
should not be construed to limit in any way the invention set
forth in the claims which follow thereafter.

EXAMPLE 1

2-Thienylpheny!-2-ethanol

3-Bromophenethy! alcohol (4 ml, 29.8 mmol) was dis-
solved in 1,2-dimethoxyethane (225 mL) and mixed with
tetrakistriphenylphosphine palladium[0] (2.6 g, 2.25 mmol)
at room temperature. The reaction mixture was then added
to a solution of 2-thienyl-boronic acid (12.6 g, 99 mmol) and
1 N NaHCO; (90 mL). The reaction mixture was heated to
reflux under nitrogen atmosphere for 48 hours. The reaction
mixture was partitioned with water and ethy! acetate. The
organic layer was dried with MgSO,, filtered through a plug
of silica and the solvent was evaporated in vacuo 1o yield a
crude oil. The crude oil was purified via flash chromatog-
raphy (30% EtOAc/hexane) to yield the title compounds as
an oil.

MS (chemical ionization)=221 (M+NH,)

'H NMR (300 MHz, CDC1,) 8 1.3 (4, 1H). 3.0 {1, 2H),
3.75 (q. 2H), 7.0-7.4 (m, 7H)
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EXAMPLE 2

Methane sulfonic acid 2-(2-thien-2-yl-phenyl)-ethy!
’ ester

2-Thienylphenylethano! (13.6 mmol) and triethylamine
(2.4 mL, 17.1 mmol) were dissolved in dichloromethane (50
mL). Methanesulfonylchloride 1.1 ml, 14 mmol) was then
added slowly., The reaction mixtwre was stirred at room
temperature for 1.5 hours. The reaction mixture was care-
fully partitioned with water and dichloromethane. The
organic layer was dried with Na,SO,, filtered and the
solvent evaporated in vacuo to yield the title compounds,
which was used without further purification.

MS (chemical jonization)=300 (M+NH,). 283 (MH4+),
187,

'HNMR (300 MHz, CDCl;) § 2.8 (s, 3H), 3.2 (1, 2H), 4.3
(t, 2H), 7.0 (m, 1H), 7.1 (m, 1H), 7.2-7.5 (m, 5H)

EXAMPLE 3

1-Phenyl-8-[2-(2-thien-2-yl-phenyl)-ethyl]-1,3 8-
triaza-spiro[4.5]decan-4-one Compound #581

Methane sulfonic acid 2-(2-thien-2-yl-phenyl)-ethy] ester
(23.14 mmol) was combined in NMP (100 mL) with I-phe-
nyl-1,3,8-triaza-spiro{4.5]decan-4-one (5.08 g, 22 mmol)
and DIPEA (5.11 mL. 27.8 mmol) in a reaction tube which
was sealed and heated to 70° C. overnight. The reaction
mixture was partitioned with water and ethy] acetate. The
organic layer was dried with MgSO,, filtered and the solvent
was evaporated in vacuo 10 yield a crude oil. The crude oil
was purified via flash clromatography (5% methanol/
CH,CL,) to yield the title compound as a solid.

MS (electrosprav)=418.1 (MH+), 313.0

'H NMR (300 Mz, DMSO-dy) § 1.5 (d, 211, 2.4 (m,
4H), 2.6 {m, 411), 2.85 (m, 2H), 4.55 (5, 2H), 6.7-6.8 (m,
3H), 7.1-7.4 (m. 8H), 7.6 (s. 1H), 8.65 (s, 1H)
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EXAMPLE 4

(R)-3-Oxiranylmethyl-1-phenyl-8-[2-(2-thien-2-yl-
phenyl)-ethyl]-1,3,8-triaza-spiro[4.5]decan-4-one
Compound #520

1-Phenyl-8-[2-(2-thien-2-yl-phenyl)-ethyl]-1,3 8-triaza-
spiro[4.5]decan-4-one (0.7 g, 1.68 mmol) was dissolved in
NMP (50 mL). To the mixture was then added sodium
hydride (60% in mineral oil, 0.1, 2.52 mmol) and the
reaction mixture stirred for 1 hour. S-(+)-epichlorohydrin
(0.15 ml., 1.9 mmol) was then added to the reaction mixture.
The reaction mixture was stirred overnight at room tem-
perature. The reaction mixture was partitioned with satu-
rated sodium bicarbonate and ethyl acetate. The organic
layer was then partitioned with water. The organic layer was
dried with MgSQO,, filtered and the solvent was evaporated
in vacuo to yield a crude oil. The crude oil was purified via
flash chromatography (80% EtOAc/hex) to yield the title
compound as an oil.

MS (electrospray)=474.1 (MH+)

'H NMR (300 MHz, CDCL,) § 1.6 (t, 2H), 2.5-3.0 (i,
12H),3.1-3.2 (m, 2H), 4.05 (d, 1H), 4.7 (d, 1H), 4.8 (d, 1H),
6.8 (m, 2H), 7.0 (m, 1H), 7.2-7.4 (m, 9H).

EXAMPLE §
3-[2-(S)-Hydroxy-3-(3-morpholin-4-yl-propy-
lamino)-propyl]-1-phenyl-8-[2-(2-thien-2-yl-phenl)-

ethylj-1,3,8-triaza-spiro[4.5]decan-4-one
Compound #111

(O
Q7

)

7

oW

H

3-(R)-Oxiranylmethyl-1-pheny]-8-{2-(2-thien-2-yl-phe-
nyl)-ethyl]-1,3 8-triaza-spiro[4.5]}decan-4-one (0.1 g, 0.21
mumol) was dissolved in absolute ethenol (2 mL), mixed with
3-aminopropyl morpholino (90 pl, 0.63 mmol) and heated to
70° C. overnight. The solvent was evaporated and the
resulting residue was purified by reverse phase chromatog-

[
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raphy (AcCN/water) to yield the title compounds as a
trifluoroacetate salt, as a solid.

MS (electrospray)=618.3 (MH+)

'H NMR (300 MHz, CD,0D) 8 2.0 (d, 2H), 2.2 (m, 2H),
2.72-2.88 (m, 2H), 3.0-4.3 (m, 23H), 4.8-5.05 (m, 6H),
6.8-7.5 (m, 12H).

EXAMPLE 6
(8)-3-Oxiranylmethyl-1-phenyl-8-[2-(2-thienyl-phe-

nyl)-ethyl]-1,3,8-triazaspiro{4,5}decan-4-one
Compound #519

004

1-Phenyl-8-[2-(2-thienyl-phenyl)-ethyl]-1,3,8-triazaspiro
[4.5)decan-4-one (0.13 g, 0.3 mmol) was dissolved in NMP
(10 mL). To the mixture was then added sodium hydride
(60% in mineral oil, 31 mg, 0.8 mmol) and the reaction
mixture stirred for I hour. R-(-)-epichlorohydrin 927 uL,
0.35 mmol) was then added to the reaction mixture, which
was then stirred overnight at room temperature. The reaction
mixture was partitioned with saturated sodium bicarbonate
and ethy] acetate. The organic layer was then partitioned
with water. The organic layer was dried with MgSQ,,
filtered and the solvent evaporated in vacuo to yield a crude
oil. The crude oil was purified via flash chromatography
(80% EtOAc/hexanes) to yield the title compound as an oil.

MS (electrospray)=474.1 (Ml+)

'H NMR (300 MHz, CDCl,) 8 1.65 (t, 2B), 2.0 (g, 1H),
24 (t, 1H), 2.5-3.0 (m, 11H), 3.2 (m, 1H), 3.3 (t, 1H), 4.0
(d, 1H), 4.7 (d, IH), 4.8 (d, 1H), 6.9 (m, 2H), 7.0 (m, 1h),
7.15-7.4 (m, SH).

EXAMPLE 7

3-[2-(R)-hydroxy-3-(3-morpholin-4-yl-propy-
lamino)-propyl]-1-phenyl-§-[2-(2-thien-2-yl-phe-
nyl)-ethyl]-1,3,8-triazaspiro[4.5]decan-4-one
Compound #112

N\
O O
c\_) o ;\/Z}}Al\v’\/‘\'\)

3-(S)-Oxiranylmethyl-1-phenyl-8-[2-(2-thien-2-yl-phe-
nyl)-ethyll-1,3,8-triazaspiro{4.5]decan-4-one (0.13 g, 0.27
minol) was dissolved in absolute ethanol (2 ml.), mixed with
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3-aminopropylmorpholino (100 uL, 0.68 mmol) and heated
with stirring at 70° C. overnight. The solvent was evaporated
and the resulting residue was purified by reverse phase
chromatography (Acetonitrile/water) to yield the title com-
pound as a trifluoroacetate salt as a solid.

MS (electrospray)=618.3 (MH+)

'H NMR (300 MHz, CD,0D) 8 2.0 (d, 2H), 2.2 (m, 2H),
2.75-2.9 (m, 2H), 3.0-4.3 (m, 23H), 4.8-5.05 (m, 6H),
6.8-7.5 (m, 12H).

EXAMPLE 8
1-bromo-acenaphthene

Br

.
J

Acenaphthen-1-o] (88 mol) was dissolved in diethy! ether
(150 mL) and cooled down to 0° C. Phosphorous tribromide
(3.2 ml, 35 mmol) was then added slowly under nitrogen
atmosphere. The reaction mixture was stirred for 30 minutes
at room temperature and cooled to 0° C. The reaction
mixture was partitioned with water and diethy! ether. The
organic layer was dried over Na,SO,, filiered and the
solvent evaporated in vacuo to yield the title compound as
a yellow solid.

EXAMPLE 9

8-Acenaphthen-1-yl-1-(4-fluorophenyl)-1,3 8-triaza-
spiro[4.5]decan-4-one Compound # 500

F

NH

1-Bromo-acenaphthene (20.5 g, 87.9 mmol) and 1-(4-
fluorophenyl)-1,3,8-triazaspiro[4.5]decan-4-one  (9.15 g,
36.6 mmol) were dissolved in N,N-dimethylformamide (190
mL). Potassium carbonate (15.15 g, 110 mmol) was then
added and the reaction mixture was stirred at room tem-
perature under a nitrogen atmosphere for 18 hours. The
reaction mixture was partitioned with water and diethyl
ether. The title compound precipitated from the organic layer
as an off-white solid.

*H NMR (300 MHz, CDCI;) & 7.68-7.66 91H, m), 7.60
(1H,d, J=8.2 Hz), 7.53-7.49 (2H, m), 7.43 (1H, t, J=8.1 Hz),
7.26 (1H, d, 1=7.8 Hz), 7.04-6.94 (4H, m), 6.67 (1H, br, s),
4.95 (1H, br, 5), 4.66-4.63 (2H, m), 3.51 (1H, d), 3.34 (1H,
dd 1=7.6 and 17.5 Hz), 3.13-2.94 (21, m), 2.83 (1H, br, 5),
2.43 (1H, br, a), 2.24 (1H, m), 1.80-1.66 (3H, m)

MS (ES*) m/z 402.1 (M+H)*
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Chiral resolution: The racemate prepared as described
above was resolved using a CHIRALCEL OD-H column
with methanol as mobile phase and generated the two pure
enantiomers R (RT=6.174 minutes, ee>99%) and
S(RT=10.175 minutes, ee>99%)).

EXAMPLE 10

1-(4-fluorophenyl)-8-(2-hydroxy-cycloheptyl)-1,3,8-
triazaspiro[4.5]decan-4-one Compound #549

F

NH

1-(4-fluorophenyl)-1,3,8-triazaspiro[4.5]decan-4-one
(0.15 g, 0.6 mmol) was dissolved in dichloromethane (1 mlL)
and 1,2-dichloromethane (0.25 mL) under a nitrogen atmo-
sphere. The reaction mixture was then added slowly at 0° C.
to 1.9M triethy] aluminum in tolvene (0.315 ml., 0.6 nunol).
After stirring for 30 minutes at room temperature, to the
reaction mixture was added slowly a solution of 8-oxa-
bicyclo[5.1.0Joctane (68 mg, 0.6 mmol) in dichloromethane
(16 mL). The reaction mixture was stirred at room tempera-
ture under a nitrogen atmosphere for 13 days and then
partitioned with 1N NaOH and DCM. The organic layer was
dried over Na,SO,, filtered and the solvent evaporated in
vacuo to vield a crude oil. The crude oil was purified via
flash chromatography (2% methanol/DCM) to vield the title
compound as an oil.

*H NMR (300 MHz, CDCl,) § 7.05-6.88 (4H, m), 4.69 (s,
2H), 3.44-3.31 (2H, m), 2.96-2.88 (1H, m), 2.73-2.69 (1H,
m), 2.56-2.53 (1H. m). 2.42-2.17 (3H, m), 2.11-2.02 (1H,
m), 1.94-1.87 (1H. m), 1.78 (1H, d), 1.72-1.19 (11H, m)

MS (ES*) m/z 362.3 (M+H)*.

EXAMPLE 11
(R)-8-Acenaphthen-1-y1-1-(4-fluoro-phenyl)-3-(R)-

oxiranylmetlyl-1,3 8-triaza-spiro[4.5]decan-4-one
Compound #556

E

(R)-8-Acenaphthen- 1-yi-1-(4-fluoro-phenyl)-1,3,8-
triaza-spiro[4.5]decan-4-one (1.5 g, 3.736 mmol) was dis-
solved it N,N-dimethyliormamide (10.0 mL). To the reac-
tion mixture was then added at 0° C. sodium hydride (60%
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in mineral oil, 0.195 g, 4.856 mmol) under nitrogen atmo-
sphere. The reaction mixture was stirred at 0° C. for 40
minutes and then warmed to room temperature. To the
reaction mixture was then added (S)-epichlorhydrin (0.87
mL, 11.208 mmo}). The reaction mixture was stirred at room
temperature under nitrogen atmosphere for 18 hours and
partitioned with water and ethy] acetate. The organic layer
was dried with Na,SO,, filtered and the solvent evaporated
in vacuo to yield a crude oil. The crude oil was purified via
flash chromatography (1.5% methanol/dichloromethane) to
yield the title compound as a foam.

'H NMR (300 MHz, CDCl,) & 7.70-7.65 (1H, m), 7.60
(1H,d, J=8.2 Hz), 7.54-7.49 (2H. m), 7.44 (1H, 1), 7.26 (1H,
d), 7.05-6.93 (4H, m), 4.95 (1H, dd, J=3.4 and 7.8 Hz),
4.77-4.74 (1H, m), 4.66-4.64 (1H, m), 4.0 (1H, d, J=12.5
Hz), 3.56-3.32 (2H, m), 3.21-3.03 (4H, m), 2.83-2.80 (2H,
m), 2.59-2.55 (1H, m), 2.46-2.30 (2H, m), 2.27-2.21 (1H,
m), 1.77-1.60 (2H, m)

MS (BS™) m/z 4583 (M+H)".
EXAMPLE 12

(R)-8-Acenaphthen-1-y1-3-(3-{[2-(3,4-dimethoxy-

phenyl)-ethyl]-methyl-amino}-(R)-2-hydroxy-pro-

pyl)-1-(4-fluoro-phenyl)-1,3,8-wriaza-spiro[4.5]de-
can-4-one Compound #339

8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(S)-oxiranyl-
methyl-1,3,8-triaza-spiro[4.5]decan-4-one (1.5 g, 3.28
mmol),  [2-(3,4-dimethoxy-pheny!)-ethyl]-methyl-amine
hydrochloride (2.3 g, 9.92 mmol) and N,N-diisopropylethy-
lamine (5 mL, 28.7 mmol) were dissolved in ethanol (40
mL). The reaction mixture was heated at 80° C. for 18 hours,
then cooled to room temperature and the solvent evaporated
in vacuo to yield an oil. The oil was partitioned with water

and ethyl acetate. The organic layer was dried with Na,SO,,, -

filtered and the solvent evaporated in vacuo to yield a crude
oil, The crude oil was purified via flash chromatography (2%
[methanol in ammonia 2.0M]/dichloromethane) to vield the
title compound as a foan.

Chiral resolution: Diastereoisomers were separated using
a CHIRALCEL OD-H column with methanol as mobile
phase and generated the two pure diastereoisoniers R, R and
R, S.

'H NMR (300 MHz, CDCl,) § 7.69-7.65 (1H, m), 7.60
(1H, d, 1=8.2 Hz), 7.54-7.50 (2H, m), 7.44 (IH, 1),
7.27-7.25 (1H, m), 7.04-6.92 (4H, m), 6.77-6.64 (3H, m),
4.97-4.94 (1H, m), 4.79-4.71 (2H, m), 3.82 (3H. s), 3.81
(3H, s), 3.58-3.51 (3H, m), 3.38-3.02 (5H, m), 2.84-2.80
(1H, m), 2.77-2.53 (4H, m), 2.49~2.26 (7H, m). 1.76-1.59
(2H, m)

MS (ES*) nv/z 653.4 (M+H)*.
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EXAMPLE 13

1-(4-Fluoro-phenyl)-8-naphthalen-1-ylmethyl-1,3,8-
triaza-spiro[4.5]decan-4-one Compound #507

F

1-(4-Fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one
(1.0 g, 4.01 mmol) and naphthalene-1-carbaldehyde (0.75 g,
4.81 mmol) were dissolved in dry tetrahydrofuran (60 mL).
To the reaction mixture was then added at 0° C. sodium
triacetoxyborohydride (1.27 g, 6.01 mmol) under nitrogen
atmosphere and the reaction mixture was stirred at room
temperature for 18 hours. The reaction mixture was then
partitioned with IN NaOH and ethyl acetate. The organic
layer was washed with brine, dried with Na,SO,, filtered
and the solvent evaporated in vacuo to yield a crude oil. The
crude o1l was purified via flash chromatography (3% metha-
nol/dichioromethane) to yield the title compound as a solid.

'H NMR (300 MHz, CDCl,) 8 8.39-836 (1H, m),
7.87-7.75 (2H, m), 7.56-137 (4H, m), 6.99-6.85 (4H, m),
4.67 (2H, s), 3.97 (2H, s), 2.91-2.83 (4H, m), 2.42-2.3]
(2H, m), 1.75-1.71 (2H, m)

MS (ES*) m/z 390.1 (M+H)".

EXAMPLE 14

1-(4-Fluoro-phenyl)-8-naphthalen-1-ylmethyl-(R)-3-
oxiranylmethyl-1,3,8-triaza-spiro{4.5]decan-4-one
Compound #514

F

N
N w (R)
‘ D&/N\/w\o
0

(R)-1-(4-Fluoro-pheny!)-8-naphthalen-1-ylmethyl-1,3.8-
triaza-spiro[4.5]decan-4-one (0.218 g, 0.559 mmol) was
dissolved in N,N-dimethylformamide (2.2 mL). To the reac-
tion mixture was then added at 0° C. sodiwn hydride (60%
in mineral oil, 30 mg, 0.727 mmol) under nitrogen atmo-
sphere and the reaction mixture was stirred at 0° C. for 40
minutes. To the reaction mixture was then added (8)-ep-
ichlorhydrin (0.13 mL. 1.679 mmol) at 0° C. The reaction
mixture was stirred at room temperature under nitrogen
atmosphere for 18 hours and partitioned with water and
ethyl acetate. The organic laver was washed with brine,
dried with Na,SO,, filtered and the solvent evaporated in
vacuo to vield a crude oil. The crude o1l was purified via
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flash chromatography (2% methanol/dichloromethane) to
yield the title compound as a solid.

'H NMR (300 MHz, CDCl,) & 8.38-8.35 (1H, m),
787-7.75 (2H, m), 7.56-7.37 (4H, m), 6.99-6.86 (4H, m),
4.78-4.65 (2H, m), 4.08-3.97 (3H, m), 3.21-3.12 (2H, m),
2.95-2.82 (5H, m), 2.61-2.59 (1H, m), 2.40-2.30 (2H, m),
1.72-1.59 (2H, m)

MS (ES*) m/z 446.3 (M+H)".

EXAMPLE 15

1-(4-Fluoro-phenyl)-8-(5-phenyl-thien-2-ylmethyl)-
1,3,3-triaza-spiro[4,5]decan-4-one Compound #546

0

NH

A

1-(4-Fluoro-phenyl)-1,3 8-triaza-spiro[4.5]decan-4-one
(0.15 g, 0.601 mmol) and S-phenyl-thienyl-2-carbaldehyde
(0.136 g, 0.722 mmol) were dissolved in dry tetrahydrofuran
(12 mL). To the reaction mixture was then added at 0° C.
sodium triacetoxyborohydride (0.192 g, 0.902 mmol) under
nitrogen atmosphere and the reaction mixture was stirred at
room temperature for 18 hours. The reaction mixture was
partitioned with 1 N NaOH and ethyl acetate. The crganic
layer was washed with brine, dried with Na,S0,, filtered
and the solvent evaporated in vacuo to yield a crude oil. The
crude oil was purified via flash chromatography (2% metha-
nol/dichloromethane) to yield the title compound as a solid.

'H NMR (300 MHz, CDCl,) & 7.59-7.56 (2H, m),
7.38-7.33 (2H. m), 7.27-7.22 (1H, m), 7.18-7.13 (1H. m),
7.05-6.92 (4, m), 6.87 (1H, d, J=3.6 Hz), 6.26 (1H, br s),
467 (2H, s), 3.75 (2H, 5), 2.87-2.78 (4H, m), 2.40-2.30
(2H, m), 1.76 (2H, d, J=14.1 Hz)

MS (ES*) mvz 422.1 (M+H)*.

EXAMPLE 16
(R)-1-(4-Fluoro-phenyl)-3-oxiranylmethyl-8-(5-phe-
nyl-thien-2-yl-methyl)-1,3,8-triaza-spiro[4.5]decan-

4-one Compound #541

0

' (0]
N/_ j ®
/N
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1-(4-Fluoro-phenyl)-8-(5-phenyl-thien-2-yl-methyl)-1.3,

8-triaza spiro[4.5]decan-4-one (0.105 g, 0.249 mmol) was
dissolved in N,N-dimethylformamide (2.5 mL). To the reac-
tion mixture was then added at 0° C. sodium hydride (60%
in mineral oil, 13 mg, 0.323 mmol) under nitrogen atmo-
sphere and the reaction mixture was stirred at 0° C. for 40
minutes. To the reaction mixture was then added (S)-ep-
ichlorhydrin (0.058 ml, 0.747 mmol) at 0° C. The reaction
mixture was stirred at room temperature under nitrogen
atmosphere for 18 hours and partitioned with water and
ethyl acetate. The organic layer was washed with brine,
dried with Na,SO,, filtered and the solvent evaporated in
vacuo to yield a crude oil. The crude oil was purified via
flash clromatography (2% methanol/dichloromethane) to
yield the title compound as a solid.

'H NMR (300 MHz, CDCl,) § 7.59-7.55 (2H, m),
738-733 (2H, m), 7.27-7.22 (1H, m), 7.14 (1H. d, 1=3.6
Hz), 7.05-6.92 (41, m), 6.87 (1H, d, J=3.5 Hz), 4.77 (1H,
d, }=4.8 Hz), 4.66 (1H, d, J=4.8 Hz), 4.06-3.99 (14, m),
376 (2H, s), 3.20-3.13 (2H, m), 2.95-2.82 (3H, m),
2.60-2.58 (1H, m), 2.38-2.30 (2H, m), 1.75-1.67 (2H, m)

MS (ES*) m/z 478.2 (M+H)*.

EXAMPLE 17

1-(4-Fluoro-phenyl)-8-(4-propyl-cyclohexyl)-1,3 8-
triaza-spiro[4.5]decan-4-one Compound #504

NH

IQN -
)

-

r

1-(4-Fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one
(0.25 g. 1.00 mmol) was dissolved in dry toluene (10 mL).
To the reaction mixture was then added 4-propyl-cyclohex-
anone (0.14 g, 1.00 mmol), powder molecular sieve 4A (0.5
g) and the reaction mixture was refluxing for 18 hours under
nitrogen atmosphere. The reaction mixture was cooled to
room temperature and filtered through Celite. The Celite
cake was washed with dry dichloromethane and the com-
bined filtrate evaporated in vacuo to dryness. The residue
was dissolved in dry tetrahydrofuran (4 mL) and dry metha-
nol (0.5 mL). To the solution was then added sodium
cyanoborohydride (21 mg). the pH of the solution was
adjusted to pH 4 with a few drops of glacial acetic acid and
the reaction mixture was stirred for 48 hours at room
temperature under nitrogen atmosphere. The reaction mix-
ture was partitioned with 1N NaOH and ethy! acetate. The
organic layer was dried with Na,SO,, filtered and the
solvent evaporated in vacuo to yield a crude oil. The crude
oil was purified via flash chromatography (gradient 2-4%
methanol/dichloromethane) 1o yield the title compound.

'H NMR (300 MHz, CDCl,)  7.02-6.93 (4H, m), 6.54
(1H, br 4, I=0.1 Hz), 467 (2H. s), 3.05-2.70 (4H, m),
238-2.15 (3H. m). 1.9-1.11 (15H. m), 0.94-0.84 (3H, m)

MS (ES*) m/z 374.0 (M+H)".
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EXAMPLE 18

1-Bromomethy!-8-methyl-naphthalene

1,8-Dimethyl-naphthalene (1.30 g, 832 mmol) was dis-
solved in dry carbon tetrachloride (80 mL). To the reaction
mixture was added N-bromosuccinimide (1.39 g, 7.82
nunol), dibenzoy! peroxide (6 mg, catalyst) and the reaction
mixture was refluxing for 6 hours under nitrogen atmo-
sphere. The reaction mixture was cooled to room tempera-
ture, a precipitate formed on cooling and the precipitate was
separated by filtration. The filtrate was evaporated in vacuo
to yield the title compound as a solid which was used in
further steps without additional purification.

EXAMPLE 19

1-(4-Fluoro-phenyl)-8-(8-methyl-naphthalen-1-ylm-
ethyl)-1,3,8-triaza-spiro[4.5]-decan-4-one Com-
pound #547

1-Bromomethyl-8-methyl-naphthalene (172 g, 7.31
mmol) and 1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]de-
can-4-one (1.29 g, 517 mmol) were dissolved in N,N-
dimethyHormamide (50 mL). Potassium carbonate (2.4 g,
15.52 mmol) and potassium iodide (0.02 o) were added and
the reaction mixture was stirred at 30° C. under nitrogen

atmosphere for 18 hours. The reaction mixture was parti- 5

tioned with water and ethyl acetate. The organic layer was
washed with brine, dried with Na,SO,, filtered and the
solvent evaporated in vacuo to yield a crude solid. The crude
solid was recrystallized from diethyl ether 1o yield the title
compound as a solid.

‘H NMR (300 MHz, CDCl,) § 7.79-7.76 (1H, m),
7.72-7.69 (1H. m), 7.39-7.30 (4H, m), 6.98-6.92 (2H, m),
6.87-6.82 (2H, m), 6.24 (1H, br s), 4.66 (2H, s), 4.01 (2H,
$),3.12 (3H, 5), 2.86-2.78 (4H, m), 2.33-2.23 (2H, m). 1.72
(2H, d, J=14.1 Hz)

MS (ES*) mv/z 404.2 (M+H)*.
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EXAMPLE 20

1-(4-Fluoro-phenyl)-8-(8-methyl-naphthalen-1-ylm-
ethyl)-3-(R)-oxiranylmethyl-1,3,8-triaza-spiro[4.5]
decan-4-one Compound #553

F

1-(4-Fluoro-phenyl)-8-(8-methyl-naphthalen-1-ylm-
ethyl)-1,3,8-triaza-spiro[4.5]-decan-4-one  (0.91 g, 225
mmol) was dissolved in N,.N-dimethylformamide (10.5 mL).
To the reaction mixture was then added at 0° C. sodium
hydride (60% in mineral oil, 117 mg, 2.93 mmol) under
nitrogen atmosphere and the reaction mixture was stirred at
0° C. for one hour, then warmed to room temperature. To the
reaction mixture was then added (S)-epichlorhydrin (0.53
ml., 6.76 mmol). The reaction mixture was stirred at room
temperature under nitrogen atmosphere for 18 hours and
partitioned with water and ethyl acetate. The organic layer
was washed with brine, dried with Na,SO,, filtered and the
solvent evaporated in vacuo to vield a crude oil. The crude
oil was purified via flash chromatography (2.5% methanol/
dichloromethane) to yield the title compound as a foan.

'"H NMR (300 MHz, CDCl,) & 7.78-7.75 (1H, m),
7.71-7.68 (1H, m). 7.39-7.30 (41, m), 6.99-6.92 (2H, m),
6.88-6.83 (2H, m), 4.76 (1H, d, J=4.8 Hz), 4.64 (1H, d,

5 )=4.8 Hz), 4.0 (2H, s), 3.21-3.11 (6H, m), 2.86-2.78 (5H,

m), 2.60-2.58 (1H, m), 2.30-2.22 (2H, m), 1.70-1.62 (2H,
m)
MS (ES™) m/z 460.2 (M+H)*.

EXAMPLE 21

3-{3-[8-Acenaphthen-1-yl-1-(4-fuoro-phenyl)-4-
oxo-1,3,8-traza-spiro{4.5]dec-3-y1]-2-(R)-hydroxy-
propylsulfanyl}-2-acetylamino~(R)-propionic acid
Compound #100

¢}

OH
CO-00C
Slighe ¢

HN (0}

\l/

CH;

F

8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(R)-oxiranyl-
methyl-1,3,8-triaza-spiro[4.5]decan-4-one (0.022 g, 0.048
mmol) and N-acetyi-L-cysteine (0.03 g, 0.184 mmol) were
dissolved in ethanol (I ml). The reaction mixture was
heated at 80° C. for 18 hours, then cooled to room tempera-
ture and the solvent evaporated in vacuo to yield an oil. The
oil was partitioned with water and ethyl acetate. The organic
layer was dried with Na,SO,, filtered and the solvent
evaporated in vacuo 1o yield a crude oil. The crude oil was
purified via preparative TI.C plate (10% methanol/dichlo-
romethane) to yield the title compound as an oil.
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EXAMPLE 22

8-Cyclooctylmethyl-1-(4-fluoro-phenyl)-1,3 8-
triaza-spiro[4,5]decan-4-one Compounds #582

0

N

F

Cyclooctanecarbaldehyde (0.676 g, 4.8 mmol) synthe-
sized according to the procedure described in Kawamoto, H.
et. al. Terrahedron 2001, 57, 981-986 was reacted with
1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5])decan-4-cne (1 g,
4 mmol} in tetrahydrofuran (anhydrous, 100 mL), with the
addition of sodium triacetoxyborohydride (1.2 g, 6 mmol) at
0° C. The reaction was then stirred ovemight at room
temperature. The organic layer was partitioned with 1 N
sodium hydroxide, water and brine. The organic layer was
dried with sodium sulfate and filtered to yield a clear
residue. Purification of the residue by flash chromatography
yielded the title compound as a white powder.

MS (electrospray)=374.1 (MH+)

'*H NMR (300 MHz, CDCI,)  1.1-1.9 (m, 15H), 2.1 (d,
2H), 2.2-2.4 (m, 2H), 2.7 (d, 4H), 3.3 (d, 2H), 4.7 (s. 2H),
6.4 (s, 1H), 6.8-7.0 (m, 4H).

EXAMPLE 23

8-Cyclooctylmethyl-1-(4-fluoro-phenyl)-(R)-3-0x-
iranylmethyl-1,3 8-triaza-spiro[4.5]decan-4-one
Compound #3540

0%
®)

8-Cyclooctylmethyl-1-(4-fluoro-phenyt)-1,3,8-triaza-
spiro[4.5]decan-4-one (4, 3 g, 8 mmol) was dissolved with
NMP (150 mL) and stirred at 0° C. Sodium hydride (60%
dispersion in oil, 0.75 g, 18.7 mmol) was added to the
reaction mixture which was then stirred an additional 30
miputes at 0° C. S-(+)-epichlorohydrin (1.88 ml, 24 mmol)
was added and the reaction was stirred overnight at room
temperature. The reaction was then partitioned with water
and ethyl acetate. The organic was dried with sodium sulfate
and filtered. The solvent was evaporated to yield the title
compound as an oil.

MS (electrospray)=430.5 (MH+)

'H NMR (300 MHz, CDCL,) 8 1.1-1.9 (i, 17H), 2.15 (d,
2H), 2.2-2.4 (m, 2H), 2.5-2.85 (m, 4H), 3.1 (m, 2H), 4.0 (m,
1H), 4.65 (d, 1H), 4.75 (d, 1H), 6.8-7.0 (m, 4H)

w
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EXAMPLE 24

3-[3-(Benzyl-butyl-amino)-2-(S)-hydroxy-propyl]-8-
cyclooctylmethyl-1-(4-fluoro-phenyl)-1,3,8-triaza-
spiro[4.5]decan-4-one Compound #64

f%
ok

Cyclooctylmethyl-1-(4-fluoro-phenyl)-3-(R)-oxiranylm-
ethyl-1,3,8-triaza-spiro[4.5]decan-4-one (3.4 g, 8 mmol)
was dissolved in absolute ethanol (75 mL), mixed with
N-butylbenzylamine (3.1 mL, 17.6 mmol) and heated at
reflux overnight. The solvent was evaporated and the result-
ing residue was purified by column chromatography (5%
MeQOH/CH,CL,) to yield the free base as an oil. The oil (2.2
g, 3.7 mmol) was dissolved in diethyl ether (10 mL) and
reacted with HC1 (11 mL, [1 M in diethylether]) at 0° C. He
resulting crystals were collected by filtration and recrystal-
lized with eethanol to yield 1 g the title compound white
powder.

MS (electrospray)=593.5 (MH+), 592.6

'H NMR (300 MHz, CD,0D) 8 1.1 (m, 3H), 1.3-1.9 (m,
15H), 2.1 (m, 2H), 2.4 (m, 2H), 2.9-3.6 (m, 14H), 3.65-3.8
(m, 2H), 4.2 (m, 1), 4.3-43 (i, 3H), 4.8 (m, 25), 7.0-7.2
(m, 4H), 7.4-7.7 (m. 5H)

EXAMPLE 25
8-Cyclooctylmethyl-3-{3-[2-(3,4-dimethoxy-phe-
nyl)-ethoxy]-2-(R)-hydroxy-propyl}-1-(4-flucro-

phenyl)-1,3.8-triaza-spiro[4.5]decan-4-one
Compound #105

OH

®)

SEAN

3,4-Dimethoxyphenethylalcohol was dissolved in NMP
(2 mL) and stirred for 30 min. NaH (60% dipersion in oil)
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was added and the mixture was stirred for thirty minutes.
8-Cyclooctylmethyl-1-(4-fluoro-phenyl)-3-(S)-oxiranylm-
ethyl-1,3,8-triaza-spiro[4.5]decan-4-one (0.2 g, 0.46 mmol)
was added and the reaction was stirred ovemight at room
temperature. The reaction was partitioned with saturated
NaHCO, solution and ethy] acetate. The organic layer was
dried with MgSO,, filtered and the solvent evaporated in
vacuo to yield crude product. Purification by reverse phase
chromatography (AcCN/water) yielded the title compound
as a triffuoroacetate salt as a solid.

MS (clectrospray)=612.1 (MH+), 522.0, 402.2

'"H NMR (300 MHz, CD,0OD) § 13-1.8 (m, 14H),
2.0-2.1 (m, 4H), 2.2-2.4 (m, 2H), 2.8 (1, 2H), 3.0 (d, 2H),
3.35-3.8 (m, 13H), 3.9 (m, 4H), 4.7 (m, 2H), 6.8 (m, 3H),
7.1 (m, 4H)

EXAMPLE 26

2-Acetylamino-3-{3-{8-cyclooctylmethyl-1-(4-
fluoro-phenyl)-4-0xo-1,3,8-triaza-spiro[4.5]dec-3-
y1]-2-(R)-hydroxy-propylsulfanyl}-propionic acid
Compound #100

0,
OH

t@(

]-(4ﬁuorophenyl)-3R-oxar1ny1-methyl-8-cyclooctylm-
ethyl-1,3,8-triaza-spiro[4.5]decan-4-one  (0.06 g, 0.14
mmol) was dissolved in absolute ethanol (1 mL), mixed with
N-acetylcysteine (68 mg, 0.42 mmol) and heated to 70° C.
overnight. The solvent was evaporated and the resulting
residue was purified by reverse phase chromatography
(AcCN/water) to yield the title compounds as a triflucroac-
etate salt as a solid.

MS (electrospray)=593.8 (MH+).
EXAMPLE 27

] -(4-Fluoro-phenyl)-8-pentamethylphenylmethyl-1,
3,8-triaza-spiro[4.5]decan-4-one Compound #3583

Pentamethylbenzaldehyde (4 g, 23 mmol, commercially
available) was reacted with 1-(4-Fluoro-phenyl)-1,3,8-

5

45
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triaza-spiro[4.5)decan-4-one (5.5 g, 20 mmol) in tetrahydro-
furan (anhydrous, 250 mL), with addition of sodium triac-
etoxyborohydride (8.2 g, 42 mmol) at 0° C. The reaction was
then stirred overnight at room temperature. The organic
layer was partitioned with 1 N sodium hydroxide, water and
brine. The organic layer was dried with sodium sulfate and
filtered to yield the title compound as a white powder.

MS (electrospray)=410.5 (MH+), 250.0

"H NMR (300 MHz, DMSO-d4) 8 1.6 (d, 2H), 2.2-2.3 (m,
17H), 2.6-2.8 (m, 4H), 3.55 (s, 2H), 4.5 (s, 2H), 6.8 (my, 2H),
7.1 (t, 2H), 8.65 (s, 1H.

EXAMPLE 28

1-(4-Fluoro-phenyl)-3R-oxiranylmethyl-8-pentam-
ethylphenylmethyl-1,3,8-triaza-spiro[4.5]decan-4-
one Compound #584

9
o RY
N
NC%
N

1-(4-Fluoro-phenyl)-8-pentamethylphenylmethyl-1,3,8-
triaza-spiro[4.5]decan-4-one (0.6 g, 1.46 mmol) was dis-
solved with NMP (5 mL) and stirred at room temperature.
Sodium hydride (60% dispersion in oil, 0.11 g, 1.6 mmol)
was added and the mixture stirred an additional 30 minutes.
S-(+)-epichlorohydrin (0.3 ml, 3.2 mmol) was added and the
reaction was stirred overnight at room temperature. The
reaction was then partitioned with water and ethy] acetate.
The organic was dried with sodium sulfate and filtered. The
solvent was evaporated to yield the title compounds as an
oil.

MS (electrospray)=466.1 (MH+)

FXAMPLE 29
3-[3-(Benzy!-butyl-amino)-2-(S)-hydroxy-propyl]-1-

(4-fluoro-phenyl)-8-pentamethylphenylmethyl-1,3,8-
triaza-spirof4.5]decan-4-one Compound #280
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1-(4-Fluoro-phenyl)-3R-oxiranylmethyl-8-pentameth-
ylphenylmethyl-1,3,8-triaza-spiro[4.5]decan-4-one (0.1 g,
0.21 mmol) was dissolved in absolute ethanol (75 mL),
mixed with N-butylbenzylamine (0.1 mL, 0.6 mmol) and
heated at reflux overnight. The solvent was evaporated and
the resulting residue was purified by reverse phase chroma-
tography (AcCN/water) to yield the title compound as an oil.

MS (electrospray)=629.2 (MH4+), 468.9, 315.3, 311.9,
161.1

"HNMR (300 MHz, CD,0D) & 1.0 (m, 3H), 1.3 (m, 2H),
1.8 (m, 2H), 1.9 (m, 2H), 2.25 (d, 9H), 2.3 (s, 6H), 3.2 (m,
3H), 3.4 (n, 4H), 3.9 (m, 3H), 4.15 (m, 1H), 4.4 (m, 4H), 4.8
(m, 2H), 7.0 (m, 3H), 7.5 (m, 9H).

EXAMPLE 30
8-(2-Chloro-6-trifluoromethyl-benzyl)-1-(4-fluoro-

phenyl)-3R-oxiranylmethyl-1,3,8-triaza-spiro{4,5]
decan-4-one Compound #578

F

8-(2-Chloro-6-triflnoromethyl-benzyl)-1-(4-fluoro-phe-
nyl)-1,3,8-triaza-spiro[4.5]decan-4-one (0.3 g, 0.68 mmol)
was dissolved with NMP (20 mL) and stirred at room
temperature. Sodium hydride (60% dispersion in oil, 0.066
g, 0.95 mmol) was added and the mixture was stirred an
additional 30 minutes. S-(+)-epichlorohydrin (0.14 ml, 1.5
mmol) was added and the reaction was stirred overnight at
room temperature. The reaction was then partitioned with
water and ethyl acetate. The organic was dried with sodium
sulfate and filtered. The solvent was evaporated to yield the
title compound as an oil.

"H NMR (300 MHz, CDCl,) 3 1.6 (m, 2H), 2.3 (m, 2H),
2.7 (m, 2H), 2.9 (6t, 2H), 3.1 (m, 1H), 3.8 (s, 2H), 4.0 (d,
1H), 4.6 (d, 1H), 4.8 (d, 2H), 6.8 (m, 2H), 6.95 (m, 2H), 7.2
(t, 1H), 7.6 (t, 2H).

EXAMPLE 31
3-[3~(Benzyl-butyl-amino)-2-(8)-hydroxy-propy1]-8-

(2-chloro-6-trifluoromethyl-benzy!)-1-(4-fluoro-
phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one

Compound #456)
OH
[0)
®)
N

F:C N J N
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8-(2-Chloro-6-triflucromethyl-benzyl)-1-(4-fluoro-phe-
nyl)-3-(R)-oxiranylmethyl-1,3,8-triaza-spiro[4.5]decan-4-
one (0.05 g, 0.1 mmol) was dissolved in absolute ethanol
(0.5 mL), mixed with N-butylbenzylamine (0.05 mlL, 0.4
mmol) and heated at reflux overnight. The solvent was
evaporated and the resulting residue was purified by reverse
column chromatography (AcCN/water) to yield the title
compound as an oil.

MS (electrospray)=661.0 (MH+), 571.1, 331 .4

EXAMPLE 32

{1-[{3-[8-Cyclooctylmethyl-1-(4-fluoro-phenyl)-4-
0x0-1,3,8-triaza-spiro[4.5)dec-3-yI]-2-(S)-hydroxy-
propyl}-(4-methyl-benzyl)-carbamoyl]|-2-methy!-
propyl}-carbamic acid tert-butyl ester
Compound #79

0 N

8-Cyclooctylmethyl-1-(4-fluoro-phenyl)-3-[2-hydroxy-3-
(4-methyl-benzylamino)-propyi]-1,3,8-triaza-spiro[4.5]de-
can-4-one (0.05 g, 0.091 mmol) was dissolved in DMF (1
mL), mixed with BocD-Valine (0.02 g, 0.091 mmol), HBTU
(0.035 g, 0.09 mmol) and diisopropylethylamine (0.1 mL)
and stirred overmight at room temperature. The reaction
mixture was partitioned with saturated NaHCO, and ethyl
acetate. The organic layer dried with, MgSO,, filtered and
the solvent evaporated in vacuo to yield the title compound
as an oil.

MS (electrospray)=751.5 (MH+), 749.8, 373.6, 3728,
203.1, 171.1
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EXAMPLE 33

8-Cyclooctylmethyl-1-(4-fluoro-phenyl)-3-[2-(S)-
hydroxy-3-(pyridin-4-ylamino)-propyl]-1,3,8-triaza-
spiro[4.5]decan-4-one Compound #36

Cyclooctylmethyl-1-(4-fluoro-phenyl)-3-(R)-oxiranylm-
ethyl-1,3,8-triaza-spiro[4.5]decan-4-one (0.5 g, 1.16 mmol)
was dissolved in absolute ethanol (I mL), mixed with
4-Aminopyridine (0.5 mL, 5.3 mmol) and heated at reflux
overnight. The solvent was evaporated and the resulting
residue was purified by reverse phase column chromatog-
raphy (Acetonitrile/water) to yield the title compound as an
oil.

*H NMR (300 MHz, CD,0D) 8 1.35 (m, 2H), 1.5-1.7 (m,
13H), 1.9 (s, 9H), 1.95 (m, 1H), 2.4 (m, 2H), 3.1 (d, 2H), 3.2
(m, 2H), 3.4 (m, 2H), 3.55 (d, 2H), 4.0 {m, 1H), 4.15 (m,
1H), 43 (m, 1H), 6.8 (d, 2H), 7.1 (m, 4H), 8.1 (d, 2H).

EXAMPLE 34

3-[3-Amino-2-(R)-hydroxy-propyl]-1-(4-fluoro-phe-
nyl)-8-(8-methyl-naphthalen-1-ylmethyl)-1,3,8-
triaza-spiro{4.5)decan-4-one Compound#438

o]
WOH
g JA(R)L
OO | N

1-(4-Fluoro-phenyl)-8-(8-methyl-naphthalen-1-ylm-
ethyl)-3-(S)-oxiranylmethyl-1,3,8-triaza-spiro[4.5)decan-4-
one (0.06 g, 0.13 mmol) was dissolved in ethyl alcohol (2
mL) and methy] alcohol (0.4 mL). To the solution was then
added concentrated ammonium hydroxide (1 mL) and the
reaction mixture was stirred at 40° C. for two hours in a
pressure flask. The solvent was then evaporated in vacuo to
yield a crude oil. The crude oil was purified via flash
chromatography (5.0% ammonia 2.0 M in methanol/dichlo-
romethane) to yield the title compound as a foam.

'H NMR (400 MHz, CDCL) & 7.77-7.75 (1H, m),
7.71-7.68 (1H, m), 7.37-7.30 (4H, m), 6.97-6.91 (2H, m),
6.837-6.83 (2H, m), 4.74 (2H, 5), 4.0 (21, ). 3.79-3.74 (11,
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m), 3.57-3.52 (1H, m), 3.41-3.36 (1H, m), 3.11 (3H, s),
2.91-2.74 (4H, m), 2.66-2.61 (1H, m), 2.30-2.23 (2H, m),
1.66 (2H, d, J=13.7 Hz)
MS (BES*) m/z 477.1 (M+H)".

EXAMPLE 35

(R)-8-Acenaphthen-1-yl-3-(3-amino-2-hydroxy-(S)-
propyl)-1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]
decan-4-one Compound #424

0
on
* N
(O
O N NH,

(R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(R)oxira-
nylmethyl-1,3 8-triaza-spiro[4.5]decan-4-one  (0.514 g,
1.123 mmol) was dissolved in ethyl alcobol (16 mL). To the
solution was then added concentrated ammonium hydroxide
(8 mL) and the reaction mixture was stirred at 40° C. for two
hours and a half in a pressure flask. The solvent was then
evaporated in vacuo to yield the title compound as a foam.

'H NMR (400 MHz, CDCl,) 3 7.68-7.65 (1H, m), 7.60
(1H, d,J=8.2 Hz), 7.52-7.49 (2H, m), 7.43 (1H, 1), 7.26 (1H,
d), 7.03-6.94 (4H, m), 4.97-4.94 (1H, m), 4.76-4.72 (2H,
m), 3.74 (1H, br s), 3.55-3.48 (2H, m), 3.38-3.32 (2H, m),
3.16-3.03 (2H, m), 2.88-2.82 (2H, m), 2.59 (1H, br s),
2.44-241 (2H, m), 2.31-2.24 (1H, m), 1.76-1.62 2H, m)

MS (ES*) m/z 475.2 (M+H)*.

EXAMPLE 36
(R) 8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(2-

hydroxy-3-methylamino-(S)-propyl)-1,3,8-triaza-
spiro[4.5]decan-4-one Compound #437

0,
OH
N
J%E
N N
H

(R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(R)oxira-
nylmethyl-1,3 8-triaza-spiro[4.5]decan-4-one  (0.045 g,
0.098 mmol) was dissolved in ethy! alcohol (2 mL). To the
solution was then added a solution of 2.0M methylamine in
THF (1 mL) and the reaction mixture was stirred at 40° C.
for two hours and a half in a pressure flask. The solvent was
then evaporated in vacuo to yield the title compound as a
foam.
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'H NMR (400 MHz, CDCl,) 8 7.68-7.64 (1H, m), 7.59
(1H, d, J=8.2 Hz), 753-749 (2H, m), 745 (I1H, 1),
7.26-7.24 (1H, m), 7.03-6.94 (4H, m), 4.96-4.93 (1H, m),
4.78-4.73 (2H, m), 3.86-3.83 (1H, m), 3.55-3.47 (2H, m),
3.37-3.30 (2H, m), 3.16-2.99 (2H, m), 2.87-2.79 (2H, m),
2.70-2.66 (1H, m), 2.52-2.23 (6H, m), 1.75-1.61 (2H, m)

MS (ES*) nvz 489.3 (M+H)*.

EXAMPLE 37

8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(2-hy-
droxy-3-(pyridin-4-ylamino)-propyl]-1,3,8-triaza-
spiro[4.5]decan-4-one Compound #327

S,

8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(R)oxiranyl-

methyl-1,3,8-triaza-spiro[4.5]decan-4-one (0.100 g, 021 3

mmol) was dissolved in absolute ethyl alcohol (0.5 mL),
mixed with 4-aminopyridine (0.2 mL) and heated at reflux
overnight. The solvent was evaporated and the resulting
residue was purified by reverse phase chromatography
(MeCN/water) to yield the title compound as an oil.

EXAMPLE 38
(R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-[2-

hydroxy-3-(pyridin-2-ylamino)-(R)-propyl]-1,3,8-
triaza-spiro[4.5)decan-4-one Compound #421

Sodium amide (0.0085 g, 0.21 mn{o]) and 2-aminopyri-
dine (0.0165 g, 0.17 mmol) were suspended in toluene (0.25
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mL) and benzene (0.15 mL). To the reaction mixture was
then added (R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-
(S)oxiranylmethyl-1,3,8-triaza-spiro[4.5]decan-4-one
(0.100 g, 0.21 mmol). The mixture was refluxed overnight
under nitrogen, cooled down to room temperature and
partitioned with brine and dichioromethane. The organic
layer was washed with brine, dried with Na,SO,, filtered
and the solvent evaporated in vacuo to yield a crude oil. The
crude oil was purified via flash chromatography (3.25%
ammonia 2.0 M in methanol/dichloromethane) to yield the
title compound as an oil.

'H NMR (300 MHz, CDCl;) & 7.98-7.96 (1H, m),
7.69-7.65 (1H, m), 7.60 (1H, d, ]=8.2 Hz), 7.53-7.51 (2H,
m), 7.47-7.40 (1H, m), 7.28-7.26 (1H, m), 7.03-6.92 (4H,
m), 6.66-6.47 (3H, m), 5.08-5.04 (1H, m), 4.98-4.94 (1H,
m), 4.79-4.73 (2H, m), 4.0-3.94 (1H, m), 3.72-3.61 (2H,
m), 3.57-3.49 (1H, m), 3.40-3.28 (2H, m), 3.14-3.02 (2H,
m), 2.85-2.81 (1H, m), 2.44-2.26 (3H, m), 1.74-1.25 (2H,
m)

MS (ES*) m/z 552.3 (M+H)".

EXAMPLE 39

1-(4-Fluoro-phenyl)-4-oxo0-1,3,8-triaza-spiro[4.5]
decane-8-carboxylic acid tert-butyl ester
Compound #535

Di-tert-buty] dicarbonate (2.2 g, 10.0 mmol) and 1-(4-
fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one (2.5 g,
10.0 mmol) were dissolved in dioxane (50 mL) and water
(100 mL). Sodium hydrogeno carbonate (1.7 g, 20 mmol)
was then added and the reaction mixture was stirred at room
temperature under nitrogen atmosphere for 18 hours. The
reaction mixture was concentrated in vacuo and partitioned
with water and ethyl acetate. The organic layer was washed
with brine, dried with Na,SO,, filtered and the solvent
evaporated in vacuo to vield a solid. Recrystallization from
hot ethy! acetate yielded the title compound as a white solid.

'H NMR (300 MHz, CDCl,)  8.25 (1H, br s), 7.0-6.95
(2H, m), 6.82-6.77 (2H. m), 4.71 (2H, 5), 4.08-3.8 (2H, m),
3.65-3.40 (2H. m), 2.35-2.15 (2H, m), 1.8-1.65 {2H, m),
1.48 (9H, s)

MS (ES*) mvz 372.1 (MNa)".
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EXAMPLE 40

8-Iithyl-1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4,5]
decan-4-one Compound #536

NH

2-iodoethane (0.47 g, 3.0 mmol) and 1-(4-fluoro-phenyl)-
1,3,8-triaza-spiro[4.5]decan-4-one (0.6 g, 2.4 mmol) were
dissolved in acetonitrile (15 mL). Potassium carbonate (0.66
g, 4.8 mmol) was then added and the reaction mixture was
stirred at room temperature under nitrogen atmosphere for
18 hours. The reaction mixture was partitioned with water
and diethyl ether. The organic layer was washed with brine,
dried with Na,SO,, filtered and the solvent evaporated in
vacuo to yield a crude oil. The crude oil was purified via
flash chromatography (30-50% ethyl acetate/hexane) to
yield the title compound as an oil.

'H NMR (300 MHz, CDCl,) § 7.03-6.93 (4H, m), 6.46
(1H, br s), 4.67 (2H, 5), 2.82-2.69 (4H, m), 2.48 (2H, q),
2.31-2.21 (2H, m), 1.81-1.76 (2H, m), 1.08 (3H, t)

MS (ES™) m/z 278.2 (M+H)*.

EXAMPLE 41

8-(4-Chloro-benzyl)-1-(4-fluoro-phenyl)-1,3 8-
triaza-spiro[4.5]decan-4-one Compound #508
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1-(4-Fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one
(3.0 g, 12.03 mmol) and 4-chloro-benzaldehyde (2.03 g,
14.44 mmol) were dissolved in dry tetrahydrofuran (120
mL). To the reaction mixture was then added at 0° C. sodium
triacetoxyborohydride (3.82 g, 18.05 mmol) under nitrogen
atmosphere and the reaction mixture was stirred at room
temperature for 18 hours. The reaction mixture was then
partitioned with 1 N NaOH and ethyl acetate. The organic
layer was washed with brine, dried with Na,SO,, filtered
and the solvent evaporated in vacuo to yield a crude oil. The
crude oil was purified via flash chromatography (3.5%
methanol/dichloromethane) to yield the title compound as a
white foam.

'H NMR (300 MHz, CDCl,) 8 7.30-7.15 (4H, m),
7.01-6.87 (4H, m), 4.63 (2H, s), 3.47 (2H, s), 2.78-2.65
(4H, m), 2.31-2.0 (2H, m), 1.73-1.68 (2H, m)

MS (ES*) m/z 374.1 (M+H)".

EXAMPLE 42

8-(4-Chloro-benzyl)-1-(4-fluoro-phenyl)-3-(R)-ox-
iranylmethyl-1,3,8-triaza-spiro[4.5]decan-4-one
Compound #513

Cl

8-(4-Chloro-benzy!)-1-(4-fluoro-phenyl)-1,3,8-triaza-
spiro[4.5]decan-4-one (0.220 g, 0.588 mmol) was dissolved
in N,N-dimethylformamide (2.2 mL). To the reaction mix-
ture was then added at 0° C. sodium hydride {60% in mineral
oil, 31 mg, 0.765 mmol) under nitrogen atmosphere and the
reaction mixture was stirred at 0° C. for 40 minutes. To the
reaction mixture was then added (S)-epichlorhydrin (0.14
mL, 1.765 mmol) at 0° C. The reaction mixture was stirred
at room temperature under nitrogen atmosphere for 18 hours
and partitioned with water and ethyl acetate. The organic
layer was washed with brine, dried with Na,SO,, filtered
and the solvent evaporated in vacuo to yield a crude oil. The
crude oil was purified via flash chromatography (2% metha-
nol/dichloromethane) to yield the title compound as a foan.

'H NMR (300 MHz, CDCl,) & 7.32-7.26 (4H, m),
7.04-6.91 (4H, m), 4.77 (1H, d, J=4.9 Hz), 4.66 (1H, d,
J=4.9 Hz), 4.06-3.99 (1H, m), 3.52 (3H, s), 3.20-3.14 (2H,
m), 2.85-2.68 (SH. m), 2.60-2.58 (1H, m), 2.33~2.23 (2H,
m), 1.73-1.60 (2H. m)

MS (ES*) m/z 430.2 (M+H)".
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EXAMPLE 43

1-(4-Fluoro-phenyl)-3-(S)-{2-hydroxy-3-(2-morpho-
lin-4-yl-ethylamino)-propyl]-8-(5-phenyl-thien-2-yl-
methyl)-1,3,8-triaza-spiro[4.5]decan-4-one
Compound #293

o

59 ¢

@ H

(R)-1-(4-Fluoro-phenyl)-3-oxiranylmethy!-8-(5-phenyl-
thien-2-yl-methyl)-1,3,8-triaza-spiro[4.5]decan-4-one (0.02
g, 0.041 mmol) was dissolved in absolute ethanol (1 mL),
mixed with 2-morpholin-4-yl-ethylamine (16.3 mg, 0.125
mmo}) and heated under stirring at 70° C. overnight. The
solvent was evaporated and the resulting residue was puri-

fled via flash chromatography (9% methanol/dichlo- 3

romethane) to yield the title compound as an oil.

'H NMR (300 MHz, CDCl;) 8 7.59-7.56 (2H, m),
7.38-733 (2H, m), 7.28-7.25 (2H, m), 7.14 (1H, d, J=3.6
Hz), 7.04-6.91 (3H, m), 6.87 (1H, d, J]=3.5 Hz), 4.80-4.76
(2H, m), 3.86-3.69 (6H, m), 3.61-3.55 (1H, m), 3.36-3.29
(1H, m), 2.85-2.71 (7H, m), 2.58-2.32 (10H, m), 1.72 (2H,
d, J=13.7 Hz)

MS (ES*) m/z 608.3 (M+H)*

EXAMPLE 44

1-(4-Fluoro-phenyl)-8-quinolin-8-ylmethyl-1,3,8-
triaza-spiro[4.5]decan-4-one Compound #522

NH

1-(4-Fluoro-phenyl)-1,3,8-triaza-spiro{4.5]decan-4-one
(0.15 g, 0.601 mmol) and quinoline-8-carbaldehyde (0.113
g, 0.722 mmol) were dissolved in dry tetrahydrofuran (12

15

45

50

65

122

mL). To the reaction mixture was then added at 0° C. sodium
triacetoxyborohydride (0.192 g, 0.902 mmol) under nitrogen
atmosphere and the reaction mixture was stirred at room
temperature for 18 hours. The reaction mixture was then
partitioned with IN NaOH and ethyl acetate. The organic
layer was washed with brine, dried with Na,SO,, filtered
and the solvent evaporated in vacuo to yield a crude oil. The
crude oil was purified via flash chromatography (5% metha-
nol/dichloromethane) to yield the title compound as a white
solid.

'H NMR (300 MHz, CDCl;) 5 8.93-8.91 (1H, m), 8.14
(1H, d, J=8.3 Hz), 7.89 (1H, br s), 7.71 (18, m). 7.55 (1H,
t, J=7.7 Hz), 7.41-7.38 (1H, m), 7.05-7.01 (4H, m), 6.79
(1H, brs), 4.69 (2H, s), 4.35 (2H, 5), 3.01-2.90 (4H, m), 2.41
(2H, br s), 1.80 (2H, d, I=13.8 Hz)

MS (ES*) m/z 391.0 (M+H)".

EXAMPLE 45

(R)-8-Acenaphthen-1-yl-3~(R)-(3-ethoxy-2-hydroxy-
propyl)-1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]
decan-4-one Compound #571

OH
®)

» N
- J
O N

0N

(R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(R)oxira-
nyl-methyl-1,3,8-triaza-spiro[4.5]decan-4-one  (0.084 g,
0.183 mmol) was dissolved in ethano! (4 mL). The reaction
mixture was heated at 80° C. for 18 hours, then cooled to
room temperature and the solvent evaporated in vacuo to
yield an oil. The oil was partitioned with water and ethyl
acetate. The organic layer was dried with Na,SO,, filtered
and the solvent evaporated in vacuo to yield a crude oil. The
crude oil was purified via flash chromatography (4% [metha-
nol in ammonia 2.0M]/dichloromethane) to yield the title
compound as an oil.

'H NMR (300 MHz, CDCl,) & 7.69-7.66 (1H, m). 7.61
(1H, d, J=82 Hz), 7.54-7.50 (2H, m), 7.44 (IH, 1),
7.27-725 (1H, m), 7.05-6.90 (4H, m), 4.98-4.90 (11, m),
4.77-4.71 (2H, m), 4.03-3.98 (1H, m), 3.57-3.31 (8H, m),
3.16-3.01 (3H, m), 2.88-2.85 (1H, m), 2.43 (2H, br s),
2.32-2.24 (1H, m), 1.77-1.62 (2H, m), 1.18 3H, v);

MS (ES™) m/z 504.3 (M+H)".
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EXAMPLE 46

3-[3-(Ethyl-methyl-amino)-2-hydroxy-(S)-propyl]-1-
(4-fluoro-phenyl)-8-(8-methyl-naphthalen-1-ylm-
ethyl)-1,3,8-triaza-spiro[4,5]decan-4-one
Compound #440

1-(4-Fluoro-phenyl)-8-(8-methyl-naphthalen- i -ylm-
ethyl)-3-(R)-oxiranylimethyl-1,3,8-triaza-spiro[4.5)decan-4-
one (0.02 g, 0.043 mmol) was dissolved in ethyl alcohol (2
mL). To the solution was then added N-methylethylamine
(0.2 mL) and the reaction mixture was stirred at 40° C. for
3 hrs in a pressure flask. The solvent was then evaporated in
vacuo to yield a crude oil. The crude oil was purified via
flash chromatography (5.0% ammonia 2.0 M in methanol/
dichloromethane) to yield the title compound as an oil.

'H NMR (400 MHz, CDCl,) § 7.77-7.75 (1H, m),
7.71-7.68 (1H, m), 7.38-7.30 (4H, m), 6.96-6.91 2H, m),
6.88-6.84 (2H. m), 4.82-4.75 (2H, m), 4.08-3.98 (3H, m),
3.61-3.57 (1H, m), 3.34-3.29 (1H, m), 3.11 (3H, ),
2.83-2.54 (8H, m), 244 (3H, s), 232-2.23 (2H, m),
1.68-1.63 (2H, m); 1.15 (3H, t, ]=7.2 Hz)

MS (ES*) m/z 5193 (M+H)".

EXAMPLE 47
(R)-Acenaphthen-1-yl-3-(3-dimethylamino-2-hy-

droxy-(R)-propyl)-1-(4-fluoro-phenyl)-1,3,8-triaza-
spiro[4.5]decan-4-one Compound #423

OH
®
NN N
AN
o)
N
F
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(R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(S)oxira-
nylmethyl-1,3,8-triaza-spiro[4.5]decan-4-one  (0.057 g,
0.124 mmol) was dissolved in ethy! alcohol (2 mL). To the
solution was then added a solution of 2.0M dimethylamine
in THF {1 mL) and the reaction mixture was stirred at 40°
C. for 2.5 hrs in a pressure flask. The solvent was then
evaporated in vacuo to yield a crude oil. The crude oil was
purified via flash chromatography (6.0% ammonia 2.0 M in
methanol/dichloromethane) to yield the title compound as a
foam.

'H NMR (400 MHz, CDCl,) 8 7.68-7.65 (1H, m), 7.59
(IH, 4, ]=82 Hz), 7.52-749 (2H, m), 7.44 (1H, 1),
7.26-7.25 (1H, m), 7.03-6.94 (4H, m), 4.97-4.94 (1H. m),
4.83-4.80 (2H, m), 4.77-4.75 (1H, m), 3.87-3.81 (1H, m),
3.60-3.03 (7H, m), 2.85-2.82 (1H, m), 2.49-2.42 (2H, m),
232-2.24 (8H, m), 1.75-1.62 (2H, m)

MS (ES*) m/z 5033 (M+H)*.
EXAMPLE 48

1-(4-Fluoro-pheny!)-8-(8-methyl-naphthalen-1-ylm-
ethyl)-3-(S)-oxiranylmethyl-1,3,8-triaza-spiro[4.5]
decan-4-one Compound #550

CO -

1-(4-Fluoro-phenyl)-8-(8-methyl-naphthalen-1 -vim-
ethyl)-1,3,8-triaza-spiro[4.5]-decan-4-one (2.0 g, 4.95
mmol) was dissolved in N,N-dimethylformamide (25.0 mL).
To the reaction mixture was then added at 0° C. sodium
hydride (60% in mineral oil, 238 mg, 5.94 mmol) under
nitrogen atmosphere and the reaction mixture was stirred at
0° C. for one hour. To the reaction mixture was then added
at 0° C. (2R)-(-)-glycidyl-3-nitrobenzenesulfonate (1.54 g,
5.94 mmol). The reaction mixture was stirred at 0° C. for one
hour, then at room temperature under nitrogen atmosphere
for 18 hours and partitioned with water and ethyl acetate.
The organic layer was washed with brine, dried with
Na,SO,, filtered and the solvent evaporated in vacuo to yield
a crude oil. The crude oil was purified via flash chromatog-
raphy (2.5% methanol/dichloromethane) to yield the title
compound as a foam.

'H NMR (300 MHz, CDCly) 8§ 7.78-7.76 (1H, m),
7.73-7.69 (1H, m), 7.38-7.31 (4H. m), 6.99-6.91 (2H, m),
6.89-6.84 (2H, m), 4.76 (1H, d. J=4.8 Hz), 4.65 (1H, d,
J=4.3 Hz), 4.01 (2H, s), 3.20-3.11 (6H, m), 2.86-2.77 (5H,
m), 2.61-2.39 (1H, m}, 2.31-2.21 (2H, m), 1.69-1.63 (2H,
m)

MS (ES*) m/z 460.2 (M+H)".

&8
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EXAMPLE 49

3,3,3-Trifluoro-N-{3-[ 1-(4-fluoro-phenyl)-8-(8-me-
thyl-naphthalen-1-ylmethyl)-4-oxo-1,3,8-triaza-spiro

[4.5)dec-3-v1]-2-(R) hydroxy—propy]‘ 2 methoxy-2-
phenyl-(R)-propionamide Compound #6135

3-(3-Amino-2-(R)-hydroxy-propyl)-1-(4-fluoro-phenyl)-
8-(8-methyl-naphthalen- 1-ylmethyl)-1,3,8-triaza-spiro[4.5)
decan-4-one (0.0118 g, 0.024 mmol) was dissolved in
dichloromethane (1.0 mL) and pyridine (0.15 mL). To the
reaction mixture was then added at 0° C. (S)-(+)-c-meth-
oxy-o-(trifluore methyl)phenyl acety]l chloride (8.7 mg,
0.034 mmol) under nitrogen atmosphere. The reaction mix-
ture was stirred at 0° C. for one hour, then the solvent was
evaporated in vacuo to yield a crude foam. The crude foam
was dissolved in ethyl acetate and successively washed
twice with aqueous 0.5N HCI, twice with aqueous NaHCOj,
brine, dried with Na,SO,, filtered and the solvent evaporated
in vacuo to yield a white foam.

'H NMR (300 MHz, CDCl,) 8 7.78-7.75 (IH, m),
7.71-7.68 (1H, m), 7.64-7.61 (1H, m), 7.56-7.54 (2H, m),
7.42-7.40 (3H, m), 7.39-7.30 (3H, m), 6.97-6.93 (2H, m),
6.87-6.83 (2H, m), 4.70 (1H, d, J=4.9 Hz), 4.64 (1H, 4,
J=4.9 Hz), 3.99 (3H, s), 4.01 (1K, s), 3.60-3.54 (1H, m),
3.45-332 (5H, m), 3.1 (3H, s), 2.82-2.74 (4H, m),
2.24-2.20 (2H, m). 1.70-1.63 (4H, m)

MS (BS*) m/z 693.0 (M+H)*.

EXAMPLE 50
3-(3-Dimethylamino-2-(R)-hydroxy-propyl)-1-(4-

fluoro-phenyl)-8-(8-methyl-naphthalen-1-ylmethyl)-
1,3 8-triaza-spiro[4.5]decan-4-one Compound #441

0
WOH
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1-(4-Fluoro-phenyl)-8-(8-methyl-naphthalen-1 -ylm-

ethyl)-3-(S)-oxiranylmethyl-1,3,8-triaza-spiro[4.5]decan-4-
one (0.035 g, 0.07 mmol) was dissolved in ethyl alcohol (2
mL). To the solution was then added a 2.0M solution of
dimethylamine in methanol (1.0 mL, 2.0 mmol) and the
reaction mixture was stirred at 45° C. for 3 hrs in a pressure
flask. The solvent was then evaporated in vacuo to yield a
crude oil. The crude oil was purified via flash chromatog-
raphy (5.0% ammonia 2.0 M in methanol/dichloromethane)
to yield the title compound as a foam.

'H NMR (400 MHz, CDCL,) & 7.78-7.75 (1H, m),
7.71-7.68 (1H, m). 7.38-7.31 (4H, m), 6.96-6.91 (2B, m),
6.88-6.84 (2H, m), 4.80 (1H, d, J=5.1 Hz), 4.77 (1H, 4,
J=5.1Hz), 4.01 (24, m), 3.95-3.87 (1H, m), 3.62-3.58 (14,
m), 3.31-3.26 {14, m), 3.11 (3H, s), 2.86-2.78 (6H. m),
2.36-2.22 (SH, m), 1.68-1.63 (2H, m)

S (ES*) m/z 505.4 (M+H)*.

EXAMPLE 51

1-(4-Fluoro-pheny!)-3-(2-(R)-hydroxy-3-methy-
lamino-propy!)-8-(8-methyl-naphthalen-1-ylmethyl)-
1,3,8-triaza-spiro[4.5]decan-4-one Compound #660

0
WOH
N o
N J
N e
3§

1-(4-Fluoro-phenyl)-8-(8-methyl-naphthalen-1 -ylm-
ethyl)-3-(S)-oxiranylmethyl-1,3,8-triaza-spiro[4.5)decan-4-
one (0.05 g, 0.109 mmol) was dissolved in methanol (3 mL).
To the solution was then added a 2.0M solution of methy-
lamine in methanol (1.0 mL, 2.0 mmol) and the reaction
mixture was stirred at 40° C. for 3 hrs in a pressure flask. The
solvent was then evaporated in vacuo to yield a crude oil.
The crude oil was purified via flash chromatography (5.0%
ammonia 2.0 M in methanol/dichloromethane) to yield the
title compound as a foam.

'H NMR (400 MHz, CDCL,) & 7.78-7.75 (1H, m),
7.71-7.68 (1H, m), 7.38-7.31 (4H, m), 6.96-6.91 (2H, m),
6.88-6.84 (2H. m). 4.80 (1H, d, J=5.1 Hz), 4.77 (I1H. 4,
J=5.1 Hz), 4.00 (2H, m), 3.97-3.86 (1H. m), 3.58-3.53 (1H,
m), 3.43-3.35 (1H, m), 3.12 (3H, s), 2.84-2.69 (7H, m),
2.56-2.49 (1H, m), 244 (3H, s), 2.31-2.24 (2H, m),
1.67-1.64 (2H, m)

MS (ES™) m/z 491.1 (M+H)".
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EXAMPLE 52

1-(4-Fluoro-phenyl)-3-[2-(R)-hydroxy-3-(3-methy-

lamino-propylamino)-propyl]-8-(8-methyl-naphtha-

len-1-ylmethyl)-1,3,8-triaza-spiro[4.5]decan-4-one
Compound #656

gm‘f
& ’

1-(4-Fluoro-phenyl)-8-(8-methyl-naphthalen-1-ylim-
ethyl)-3~(S)-oxiranylmethyl-1,3,8-triaza-spiro[4.5]decan-4-
one (0.035 g, 0.07 mmol) was dissolved in methanol (4 mL).
To the solution was then added N-methyl-1-3-propanedi-
amine (0.027 g, 0.35 mmol) and the reaction mixture was
stirred at 45° C. for 12 hrs in a pressure flask. The solvent
was then evaporated in vacuo to yield a crude oil. The crude
oil was purified via flash chromatography (5.0% ammonia
2.0 M in methanol/dichloromethane) to yield the title com-
pound as a foam.

'H NMR (400 MHz, CDCl,) & 7.78-7.75 (1H, m),
7.71-7.68 (1H, m), 7.38-7.30 (4H, m), 6.95-6.91 2H, m),
6.87-6.84 (2H, m), 4.80 (14, d, 1=5.05 Hz), 4.77 (1H, 4,
J=5.05 Hz), 4.00 (2H, s), 3.96-3.89 (1H, m), 3.58-3.54 (1H,
m), 3.32-3.30 (1H, m), 3.12 (3H, s), 2.85-2.77 (6H, m),
2.65-2.58 (1H, m), 2.49-2.12 (10H, m), 1.68-1.63 (4H, m)

MS (ES™) m/z 5483 (M+H)".

EXAMPLE 53

3-[3-(3-Dimethylamino-propylamino)-2-(R)-hy-
droxy-Propyl]-1-(4-fluoro-pheny!)-8-(8-methyl-
naphthalen-1-ylmethyl)-1,3,8-triaza-spiro[4.5])decan-
4-one Compound #666

1-(4-Fluoro-pheny!)-8-(8-methyl-naphthalen-1-yIm-

ethyl)-3-(S)-oxiranylmethyl-1,3,8-triaza-spiro[4.5) decan-4-
one (0.037 g, 0.07 mmol) was dissolved in ethanol (2 mL).
To the solution was then added dimethylaminopropylamine
(0.03 g, 0.3 mmol) and the reaction mixture was stirred at
45° C. for 12 hrs in a pressure flask. The solvent was then
evaporated in vacuo to yield a crude oil. The crude oil was
purified via flash chromatography (5.0% ammonia 2.0 M in
methanol/dichloromethane) to yield the title compound as a
foam.

5
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'H NMR (300 MHz, CDCl,) & 7.78-7.75 (1H, m),
7.71-7.68 (1H, m), 7.38-7.30 (4H, m), 6.97-6.90 (2H, m),
6.87-6.82 (2H, m), 478-4.73 (2H, m), 4.00 (2H, ),
3.96-3.82 (1H, m). 3.59-3.53 (1H, m), 3.37-3.30 (1H, m),
312 (3H, s), 2.86-2.50 (9H, m), 235-2.11 (11H, m),
1.68-1.59 (4H, m)
(ES*) m/z 562.2 (M+H)*.

EXAMPLE 54
1-(4-Fluoro-phenyl)-3-[2-(R)-hydroxy-3-(3-hy-

droxy-propylamino)-propyl]-8-(8-methyl-naphtha-
len-1-ylmethyl)-1,3,8-triaza-spiro[4.5]decan-4-one

Compound #651
0
WOH
N
— N J
\ N NH
OH
F

1-(4-Fluoro-pheny!)-8-(8-methyl-naphthalen-1 -ylm-
ethyl)-3-(S)-oxiranylmethyl-1,3,8-triaza-spiro[4.5]decan-4-
one (1.16 g, 2.5 mmol) was dissolved in methanol (20 mL).
To the solution was then added 3-amino-1-propanol (0.375

s g, 5.0 mmol,) and the reaction mixture was stirred at 40° C.

for 12 hrs in a pressure flask. The solvent was then evapo-
rated in vacuo to yield a crude oil. The crude oil was purified
via flash chromatography (5.0% ammonia 2.0 M in metha-
nol/dichloromethane) to yield the title compound as a foam.

'H NMR (300 MHz, CDCl,) § 7.78-7.75 (1H, m),
7.71-7.68 (1H, m), 7.38-7.30 (4H, m), 6.97-6.90 (2H, m),
6.87-6.82 (2. m), 4.74-470 (2H, m), 3.99 (2H, ),
3.96-3.90 (1H, m), 3.81-3.77 (2H, m), 3.47-3.42 (3H, m),
311 (3H, s), 2.91-2.56 (10H, m), 2.30-2.20 (2H, m),
1.76-1.63 (4H, m)

MS (ES™) m/z 535.2 (M+H)".
EXAMPLE 35
11-(4-Fluoro-phenyl)-8-(8-methyl-1,2,3 4-tetrahy-

dro-naphthalen-1-ylmethyl)-1,3,8-triaza-spiro[4,5]
decan-4-one Compound #728
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Step A:

8-Methyl-1,2,3,4-tetrahydro-naphthalene-1-carboxylic
acid (/. Org. Chem. 1982, 47, 2590-2593) (0.066 g, 0.34
mmol) was dissolved in tetrahydrofuran (3 mL). To the
solution was then added at 0° C. a 1.0M solution of
borane-methy] sulfide complex in dichloromethane (0.7 mL,
0.69 mmol). The reaction mixture was stirred at room
temperature for 15 minutes, refluxed for 2 hrs, then cooled
down to 0° C. and quenched with methanol. The solvent was
then evaporated in vacuo to yield a crude oil. The crude oil
was partitioned with water and diethy! ether. The organic
layer was dried with Na,SO,, filtered and the solvent
evaporated in vacuo to yield crude (8-methyl-1,23 4-tet-
rahydro-naphthalen-1-yl)-methanol as an oil which was
used directly to the next step.

'H NMR (400 MHz, CDCl;) 8 7.05-6.92 (3H, m),
3.70-3.59 (2H, m), 3.15-3.10 (0H, m), 2.83-2.71 (2H, m),
234 (3H, s), 2.21-2.16 (1H, m), 1.95-1.83 (I1H, m),
1.79.1.67 (2H, m), 1.52 (1H, brs)

Step B:

(8-Methyl-1,2,3 4-tetrahydro-naphthalen-1-yl)-methanol
(0.03 g, 0.17 mmol) was dissolved in dichloromethane (0.5
mL). To the solution was then added 1,1,1-triacetoxy-1,1-
dihydro-1,2-benziodoxol-3 (1H)-one, also known as Dess-
Martin periodinane (0.087 g, 0.20 mmol). The reaction
mixture was stirred for 2 hrs then partitioned with an
aqueous saturated solution of thiosulfate and dichlo-
romethane. The organic layer was washed with an aqueous
saturated solution of thiosulfate, an aqueous saturated solu-
tion of sodium bicarbonate, brine, dried with Na,SO,,
filtered and the solvent evaporated in vacuo to yield 8-me-
thyl-1,2,3.4-tetrahydro-naphthalene-1-carbaldehyde as a
solid.

'H NMR (400 MHz, CDCL,) 8 9.66 (1H, d, J=1.8 Hz),
7.13-6.99 (3H, m), 3.74-3.72 (1H, m), 2.81-2.77 (2H, m),
2.37-231 (1H, m), 2.2 (3H; s), 1.95-1.61 (3H, m).

Step C:

1-(4-Fluoro-phenyl)-1.3 8-triaza-spiro[4.5]decan-4-one
(0.035 g, 0.14 mmol) and 8-methyl-1,2,3 4-tetrahydro-naph-
thalene-1-carbaldehyde (0.03 g, 0.17 mmol) were dissolved
in dry tetrahydrofuran (2 mL) and dry dichloromethane (0.5
mL). To the reaction mixture was then added at 0° C. sodium

triacetoxyborohydride (0.045 g, 0.21 mmol) under nitrogen 5

atmosphere and the reaction mixture was stirred at room
temperature for 18 bours. The reaction mixture was then
partitioned with 1N NaOH and ethyl acetate. The organic
layer was washed with brine, dried with Na,SO,, filtered
and the solvent evaporated in vacuo 1o yield a crude oil, The
crude oil was purified via flash chromatography (5% metha-
nol/dichloromethane) to yield the title compound as an oil.

'H NMR (400 MHz, CDCL;) § 7.06-6.90 (7H, m), 6.56
(1H, brs), 4.68 (2H, ), 3.12-2.33 (12H, m), 1.91--1.53 (GH,
m), 1.25-1.21 (2H, m)

MS (ES*) nvz 408.1 (M+H)*.
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EXAMPLE 56

(R)-8-Acenaphthen-1-yi-1-(4-fluoro-phenyl)-3-(2-
hydroxy-3-(3-hydroxymethyl-piperidin-1-y1)-(R)-
propyl]-1,3,8-triaza-spiro[4.5)decan-4-one Com-

pound #695
WO

Q

(R)-8-Acenaphthen-1-y1-1-(4-fluoro-phenyl)-3-(S)oxira-
nylmethyl-1,3 8-trjaza-spiro{4.5]decan-4-one (0.02 g, 0.04
mmol) was dissolved in ethyl alcohol (1.5 mL). To the
solution was then added 3-piperidinemethanol (0.01 g, 0.08
mmol) and the reaction mixture was stirred at 60° C. for 12
hrs in a pressure flask. The solvent was evaporated in vacuo
to vield a crude cil. The crude oil was purified via flash
chromatography (6.0% ammonia 2.0 M in methanol/dichlo-
romethane) to yield the title compound as a foam.

'H NMR (400 MHz, CDCly) 8§ 7.69-7.49 (4H, m),
7.46-7.41 (1H, m), 7.26-7.25 (1H, m), 7.04-6.95 (4H, m),
4.97-4.94 (1H, m), 4.81-4.74 (2H, m), 3.97-3.90 (1H, m),
3.58-1.6 (27H, m)

S (ES™) m/z 573.3 (M+H)™.

EXAMPLE 57

N-{3-[(R)-8-Acenaphthen-1-yl-1-(4-fluoro-pheny})-
4-0x0-1,3 8-triaza-spiro{4.5]dec-3-yl}-2-hydroxy-
(R)-propyl}-3,3,3-trifluoro-2-methoxy-2-pheny!-(R)-
propionamide Compound #645

(R)-8-Acenaphthen-1-y1-3-(3-amino-2-hydroxy-(R)-pro-

0 pyl)-1-(4-flucro-phenyl)-1,3,8-triaza-spiro{4.5)decan-4-one

(0.02 g, 0.042 mmol) was dissolved in dichloromethane (3
mL) and pyridine (0.3 mL). To the reaction mixture was then
added at 0° C. (S)-(+)-c-methoxy-o-(trifluoromethyl)phe-
ayl acetyl chloride (13.82 mg, 0.055 mmol) under nitrogen
atmosphere. The reaction mixtre was stirred at 0° C. for one
hour, then and the solvent evaporated in vacuo to vield a
crade foam. The crude foam was disselved in ethyl acetate
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and successively washed twice with aqueous 0.5N HCI,
twice with aqueous NalCO,, brine, dried with Na,SO,,
filtered and the solvent evaporated in vacuo to yield the title
compounds as a white foam.

'H NMR (400 MHz, CDCl;) & 7.68-7.59 (3H, m),
7.55-7.39 (8H, m), 7.03-6.99 (2H, m), 6.98-6.93 (2H, m),
4.95-4.92 (1H, m), 470 (1H, d, J=4.8 Hz), 4.65 (1H, d,
J=4.9 Hz), 3.99-3.97 (1H, s), 3.76 (1H, s), 3.57-3.29 (SH,
m), 3.08-3.00 (2H, m), 2.79-2.76 (14, m), 2.46-2.37 (1H,
m), 2.37-2.29 (1H, m), 2.24-2.16 (1H, m), 2.00 (3H, s),
1.74-1.60 (4H, m)

MS (ES*) m/z 691.3 (M+H)*.

EXAMPLE 58

1-{4-Fluoro-phenyl)-8-(8-hydroxymethy!-naphtha-
len-1-ylmethyl)-1,3 8-triaza-spiro{4.5)decan-4-one
Compound #734

HO 0,

Step A:
[8-(tert-Butyl-dimethyl-silanyloxymethy!)-naphthalen-1-
yl]-methanol (Aust. J. Chem. 1996, 49, 793-800) (0.2 g,
0.66 mmol) was dissolved in dichloromethane (8 mL). To
the solution was then added 1,1,1-triacetoxy-1,1-dihydro-1,
2-benziodoxol-3 (1H)-one, also known as Dess-Martin
periodinane (0.56 g, 1.32 mmol). The reaction mixture was
stirred for 1 hr then partitioned with an aqueous saturated
solution of thiosulfate and dichloromethane. The organic
layer was washed with an aqueous saturated solution of
thiosulfate, an aqueous saturated solution of sodium bicar-
bonate, brine, dried with Na,SQ,, filtered and the solvent
evaporated in vacuo to yield a crude oil. The crude oil was
purified via flash chromatography (6.0% ammonia 2.0 M in

methanol/dichloromethane) to yield 8-(tert-butyl-dimethyl- 3

sifanyloxymethyl)-naphthalene-1-carbaldehyde as a clear
oil.
'H NMR (400 MHz, CDCl,) 8 10.73 (1H, s), 8.05-7.98

(2H, m), 7.86-7.84 (1H, m), 7.65-7.63 (1H, m). 7.55-7.48

(2H, m), 5.07 (2H, s), 0.83 (9H, s), 0.01 (6H, s)

Step B:
1-(4-Fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one
(0.056 g, 0.22 mmol) and 8-(tert-butyl-dimethyl-silany-
loxymethyl)-naphthalene-1-carbaldehyde (0.067 g, 0.22
mmol) were dissolved in dry 1,2-dichloroethane (5 mL). To
the reaction mixture was added crashed 4A Molecular Sieve
(0.028 g), a catalytic amount of glacial acetic acid. The
reaction mixture was stirred at room temperature for 1 hrand
it was then added at room temperature sodium triacetoxy-
borohydride (0.071 g, 0.33 mmol} under nitrogen atma-

30
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sphere and the reaction mixture was stirred at room tem-
perature for 18 hours. The reaction mixture was then
partitioned with water and dichloromethane. The organic
layer was washed with brine, dried with Na,SO,, filtered
and the solvent evaporated in vacuo to yield a crude oil. The
crude oil was purified via semi-preparative HPLC (aqueous
0.5% TFA/acetonitrile) to yield crude 8-[8-(tert-butyl-dim-
ethyl-silanyloxymethy!)-naphthalen-1-ylmethyl]-1-(4-
fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one  which
was directly used to the next step.

Step C:

To the crude intermediate prepared as in STEP B was
added acetonitrile (5 mL) and aqueous 5% TFA (5 mL). The
reaction mixture was stirred at room temperature for 6 hrs.
The solvent was then evaporated in vacuo to vield the title
compound as a solid.

'H NMR (400 MHz, CDCI;) § 8.85 (1H, br s), 7.86-7.81
(2H, m), 7.53-7.51 (1H, m), 7.43-7.33 (3H, m), 6.98-6.92
(2H, m), 6.84-6.79 (2H, m), 6.55 (11, s), 5.12 (2H, br s),
4.66 (2H, s), 4.33 (1H, br s), 3.03-2.93 (4H, m), 2.38-2.31
(2H, m), 1.79-1.75 (2H, m)

MS (ES*) m/z 420.1 (M+H)".

EXAMPLE 59

1-(4-Fluoro-phenyl)-8-(8-methoxymethyl-naphtha-
len-1-ylmethyl)-1,3,8-triaza-spiro[4.5]decan-4-one
Compound #733

Step A:

(8-Methoxymethyl-naphthalen-1-y1)-methanol (Tetrahe-
dron Lett. 1997, 38, 8161-8164) (0.36 g, 1.8 mmol) was
dissolved in dichloromethane (10 mL). To the solution was
then added 1,1,1-triacetoxy-1,1-dihydro-1,2-benziodoxol-3
(1H)-one, also known as Dess-Martin periodinane (1.5 ¢, 3.6
mmol). The reaction mixture was stirred for 1 hr, then
partitioned with an aqueous saturated solution of thiosulfate
and dichloromethane. The organic layer was washed with an
aqueous saturated solution of thiosulfate, an aqueous satu-
rated solution of sodium bicarbonate, brine, dried with
Na,S0,, filtered and the solvent evaporated in vacuo to yield
crude 8-methoxymethyl-naphthalene-1-carbaldehyde which
was used directly into the next step.

Step B:
1-(4-Fluoro-phenyl)-1.3,8-triaza-spiro[4.5]decan-4-one

s (045 g, 1.8 mmo!) and crude 8-methoxymethyl-naphtha-

lene-1-carbaldehyde (0.35 g. 1.8 mmol) were dissolved in
dry dichloromethane (25 mL), dry 1,2-dichloroethane (5
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mL) and glacial acetic acid (0.5 mL). The reaction mixture
was stirred al room temperature for 1 hr. To the reaction
mixture was then added, at room temperature, sodium
triacetoxyborohydride (0.57 g, 2.7 mmol) under nitrogen
atmosphere and the reaction mixture was stirred at room
temperature for 4 days. The reaction mixture was partitioned
with water and dichloromethane. The organic layer was
washed with brine, dried with Na,SO,, filtered and the
solvent evaporated in vacuo to yield a crude oil. The crude
oil was purified via flash chromatography (40% ethyl acetate
in hexanes) to yield the title compound as a solid.

'H NMR (400 MHz, CDCl;) § 7.85-7.80 (2H, m),
7.60-7.58 (1H, m), 7.49-7.37 (3H, m), 6.94-6.83 (4H, m),
6.12 (1H, s), 523 (2H, 5), 4.64 (2H, 5), 4.10 (2H, 5), 3.38
(3H, s), 2.91-2.81 (4H, m), 2.30-2.23 (2H, m), 1.73-1.70
(2H, m)

MS (ES*) m/z 434.2 (M+H)*.

EXAMPLE 60
(R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(2-

(R)-oxiranyl-ethyl)-1,3,8-triaza-spiro[4.5]decan-4-
one Compound #723

(R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-1,3,8-
triaza-spiro[4.5]decan-4-one (0.25 g, 0.62 mmol) was dis-
solved in N,N-dimethylformamide (2.0 mL). To the reaction
nuxture was then added at 0° C. sodium hydride (60% in
mineral oil, 0.03 g, 0.80 mmol) under nitrogen atmosphere.
The reaction mixture was stirred at 0° C. for 30 minutes. To
the reaction mixture was then added, at 0° C., 2-(R)-(2-
bromo-ethyl)-oxirane (0.14 g, 0.93 mmol). The reaction
mixture was stirred at 0° C. under nitrogen atmosphere for
1 hr, then room temperature for 18 hours and then parti-
tioned with water and ethyl acetate. The organic layer was
dried with Na,SO,, filtered and the solvent evaporated in
vacuo to yield a crude oil. The crude oil was purified via
flash chromatography (6% methanol/dichloromethane) to
yield the title compound as a foam.

*H NMR (400 MHz, CDCL,) § 7.70-7.65 (1H, m), 7.59
(1H, d, J=8.2 Hz), 7.54-7.50 (2H, m), 7.43 (1H,1). 7.26 (1H,
d), 7.04-6.93 (4H, m), 4.95 (1H, dd, J=3.4 and 7.8 Hz), 4.64
(2H, dd, J=4.3 and 10.7 Hz), 3.64-3.50 (3H, m), 3.38-3.31
(1H, m), 3.19-3.03 (2H, m), 2.97-2.92 (1H, m). 2.83-2.80
(1H, m), 2.75-2.73 (1H, m), 2.48-239 (3H, m), 2.29-2.21
(1H, m), 2.03-1.95 (1H, m), 1.75-1.62 (3H, m)

MS (ES*) m/z 4722 (M+H)".
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EXAMPLE 61

(R)-8-Acenaphthen-1-yl-3-(4-amino-3-(S)-hydroxy-
butyl)-1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]
decan-4-one Compound #722

0,
® N
— N J o)
¢ N ""”OH
NH,

(R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(2-(R)-
(oxiranyl-ethyl)-1.3,8-triaza-spiro[4.5]decan-4-one (0.03 g,
0.06 mmol) was dissolved in ethyl alcohol (1.0 mL). To the
solution was then added concentrated ammonium hydroxide

(1.0 mL) and the reaction mixture was stirred at 40° C. for

7 hrs in a pressure flask. The solvent was then evaporated in
vacuo to vield a crude oil. The crude oil was purified via
flash chromatography (6.0% ammonia 2.0 M in methanol/
dichloromethane) 10 yield the title compound as a foam.

'H NMR (400 MHz, CDCl,) & 7.70-7.65 (1H, m), 7.59
(1H, d, 1=8.2 Hz), 7.54-7.50 (2H, m), 7.43 (1H, 1), 7.26 (1H,
d), 7.04-6.93 (4H, m), 4.96-4.94 (1H, m), 4.64 (21, dd,
J=4.3 and 10.7 Hz), 3.86-3.76 (1H, m), 3.57-3.45 (2H, m),
3.39-2.98 (4H, m), 2.85-2.76 (2H, m), 2.65-2.58 (1H, m),
2.52-2.40 (2H, m), 2.32-2.24 (1H, m), 2.10-1.90 (3H, m),
1.76-1.51 (4H, m)

MS (ES*) m/z 489.1 (M+H)".

EXAMPLE 62
8-(S)-Acetonaphthen-1-yl-1-(4-fluoro-phenyl)-3-[2-

(R)-hydroxy-3-(1-phenyl-ethylamino)-propyl]-1,3,8-
triaza-spiro|4.5]decan-4-one Compound #663

\\ou

"//,

8- Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(S)-oxiranyl-
methyl-1 3 8-triaza-spiro[4.5]decan-4-one  (0.45 g, 098
mumol) and R-(+)-a-methylbenzyl amine (0.178 g, 1.47
mmol) were dissolved in ethanol (3 mlL). The reaction
mixture was heated at 120° C. and microwaved for 600 sec.

s The solvent was evaporated in vacuo to yield an oil. The

crude oil was purified via flash chromatography (80% ethyl
acetate/lieptane) to yield the title compound as a solid.

.7/40
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'H NMR (300 MHz, CDCl,) § 7.65 (1H, 1), 7.60 (1H, d,
1=8.2 Hz), 7.50-7.54 (2H, d, J=5.1 Hz), 744 (IH, 1),
7.07-7.28 (6H, m), 6.8-7.0 (4H, m), 4.9 (1H, m), 4.6 2H,
s), 3.8 (2H, m), 3.25-3.55 (5H, m), 2.95-3.1 (2H, m),
2.78-2.82 (1H, m), 2.6 (1H, m), 2.1-2.4 (5H, m), 1.5 (2H,
m), 1.3 (3H, d)

MS (ES*) m/z 579.2 (MH+), 427.2

EXAMPLE 63

3-(3-Amino-2-(R)-hydroxy-propyl)-8-cyclooctylm-
ethyl-1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]de-
can-4-one Compound #620

OH
®F

N

m
N J N

N

Cyclooctylmethyl-1-(4-fluoro-phenyl)-3-(S)-oxiranylm-
ethyl-1,3,8-triaza-spiro[4.5]decan-4-one  (0.71 g, 1.65
mmo]) was dissolved in absolute ethanol (5 mL), then mixed
with ammonium hydroxide (2 ml., 14.4 mmol) and heated to
120° C. and microwaved for 600 sec. The solvent was
evaporated and the resulting residue was purified by column
chromatography (80% ethyl acetate/heptane) to yield the
title compound as an oil.

MS (electrospray)=447.4 (MH+)

"H NMR (300 MHz, CDCL,) § 1.1-1.3 (m, 2H), 1.4-1.8
(m, 16H), 2.1 (d, 2H), 2.2-2.38 (m, 2H), 2.6-2.8 (m, 5H),
2.8-3.0 (m, 2H), 3.3-3.6 (m, 2H), 3.7-3.8 (m, 2H), 4.7 (s,
2H), 6.8~7.0 (m, 4H).

EXAMPLE 64

3-(3-Amino-2-(R)-hydroxy-propyl)-1-(4-fluoro-phe-
nyl)-8-(2,3,3a,4,5,6-hexahydro-1H-phenalen-1-y1)-1,
3,8-triaza-spiro[4.5]decan-4-one dihydrochloride
Compound #640

) s N

\ 7/

1-(4-Fluoro-phenyl)-8-(2,3,3a,4,5,6-hexahydro-1H-phe-
nalen-1-yl)-3-(S)-oxiranylmethyl-1,3,8-triaza-spiro[4.5]de-
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can-4-one (60 mg, 0.131 mmol) was dissolved in absolute
ethanol (1 mL), then mixed with ammonium hydroxide (0.3
mL) and heated to 120° C. and microwaved for 480 sec. The
solvent was evaporated. The resulting residue was dissolved
in ethyl acetate and then treated with HCI in diethy] ether
(1M, 1 mL) to yield the title compound as a solid.

MS (electrospray)=475.2 (MH4+), 305.1

1H NMR (300 MHz, CD,0D) 3 0.9-1.0 (m, 1H), 1.1-1.5
(m, SH) 1.7-1.8 (m, 1H), 2.0~2.25 (m, 6H), 2.3-2.7 (m, 4H),
2.7-3.2 (m, 7TH), 3.32-3.7 (m, 2H), 3.85-4.2 (m, 2H), 4.9
(m, 2H), 6.9-7.4 (m, 8H)

EXAMPLE 65

1-(4-Fluoro-pheny1)-8-(8-methyl-naphthalen-1-ylm-
ethyl)-1,3,8-riaza-spiro[4.5]-decan-4-one Com-
pound #547

Step A: (8-Hydroxymethyl-naphthalen-1-yl)-methanol

A 12-L 4-neck flask equipped with a thermocouple, an
overhead stirrer, a 2-L addition funnel, and a condenser
under N, was charged with 1,8-naphthalic anhydride (200 g,
1.0 mol) in toluene (2.5 L) at room temperature. The reaction
mixture was agitated while adding DIBAL-H (1.5 M in
toluene, 2.664 1, 4 mo}) via the addition funnel over 1.5 h.
The solution was then heated to 95° C. overnight, cooled to
15° C. and then slowly diluted with ethyl acetate (2.2 L) and
H,0O (2 L) followed by addition of concentrated HCI (320
ml). The resulting suspension was stirred for 30 min at
room temperature, filtered, and air dried on the filter for 2 h.
The resultant material was in 95% cthanol (1.2 L), stirred at
70° C. for 2 h, and filtered to yield a wet solid which was air
dried overnight on the filter and then dried at 70° C. in a
vacuum oven to vield (8-hydroxymethyl-naphthalen-1-y})-
methanol as a solid:

'H NMR (400 MHz, CD,0D) 8 7.85 (2H, dd, I=1.3 and
8.2Hz),7.61 (2H, dd, I=1.0 and 7.0 Hz), 7.46-7.42 (2H, m),
522 (2H, s), 4.82 (4H, 9).

Step B: 1H,3H-Benzo[deJisochromene

A 1-L 3-neck flask equipped with an overhead stirrer, a
condenser, and a thermocouple was charged with (8-hy-
droxymethyl-naphthalen-1-yl)-methanol (33.0 g, 0.175
mol), concentrated phosphoric acid (225 mL), and water (5
mL). The reaction mixture was stirred at 140° C. for 3 h,
cooled to room temperature, diluted with CH,Cl, (800 mnl.)
and transferred to a 2-. separatory funncl. After washing the
organic layer with water and saturated NaHCO, it was dried
over MgSO, and evaporated to yield 1H,3H-Benzo|[de]
isochromene as a solid.

'H NMR (400 MHz, DMSO-d,): 8 6.96-6.92 (2H. m),
6.62-6.5% (2H, m). 6.39-6.37 (2H, m). 4.17 (3H, s).
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Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 09 055461

Asunto : Oposicion a la solicitud de patente de Invencién titulada
“METODOS PARA EL TRATAMIENTO DEL ABUSO,
ADICCION Y DEPENDENCIA DEL ALCOHOL”

Solicitante : JANSSEN PHARMACEUTICA N.V.

Opositora : PROCAPS S.A.

Publicada en la Gaceta de la Propiedad Industrial
N° 619 del 19 de agosto de 2010

Yo, ELIANA ISAURA MORENO BOHORQUEZ, abogada en ejercicio, identificada
como aparece al pie de su firma, con tarjeta profesional No. 83823 del Consejo
Superior de la Judicatura, en mi condicién de apoderada de la sociedad PROCAPS
S.A. Conformada bajo las leyes de la Republica de Colombia y domiciliada en la
ciudad de Barranquilla, Colombia, atentamente manifiesto que estando dentro del
término de ley y por orden expresa de mi representada, presento oposicién a la
concesion del registro de la Patente de Invencion titulada “METODOS PARA EL
TRATAMIENTO DEL ABUSO, ADICCION Y DEPENDENCIA DEL
ALCOHOL”, cuyos titulares son JANSSEN PHARMACEUTICA N.V., y pido a
Usted declarar fundada esta oposicién y en consecuencia negar el registro de la patente

solicitada.
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1. INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de la Decisiéon 486 de 2000 de la
CAN, estando dentro del término estipulado por la ley, manifiesto el legitimo interés
de nuestra representada para oponerse al registro de la patente de la referencia,
atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la
ley como se analizard mas adelante y de ser concedida afectaria directamente la
comercializacion de algunos productos de mi representada, que contienen, en
particular MODULADORES DE ORIL-1. Por lo tanto, solicito respetuosamente a ese
Despacho se sitva tener en cuenta la presente oposicion dentro del tramite

administrativo que se surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1. La solicitud objeto de la presente fue presentada el 29 de mayo de 2009
reivindicando prioridad bajo la solicitud US20060861375 del 2006-11-28; y fue
publicada en Colombia, en la Gaceta de la Propiedad Industrial N° 619 del 19 de
agosto de 2010, cuya publicacion internacional corresponde a la WO2008067177
del 2008-06-05.

2.2.La solicitud colombiana 09 055461 objeto de la presente oposicion se refiere a un
método de tratamiento del abuso, adiccién o dependencia del alcohol, que
comprende administrar a un sujeto en necesidad del mismo una cantidad

terapéuticamente efectiva de un compuesto de formula (I):
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{1

en donde: R1 y R2, cada uno independientemente, se seleccionan del grupo que
consiste en hidrégeno y alquilo de C1-4; o una sal farmacéuticamente aceptable del
mismo; solo o en una terapia combinada con al menos un agente contra la
adiccion. El método de tratamiento del abuso, adiccién o dependencia del alcohol,
segun la solicitud comprende administrar a un sujeto en necesidad del mismo una

cantidad terapéuticamente efectiva de un compuesto de férmula (I-A):
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o una sal farmacéuticamente aceptable del mismo, método en donde el compuesto
de formula (I-A) o su sal farmacéuticamente aceptable es una sal monosulfato

cristalina de un compuesto de formula ([-A) y donde el abuso, adicciéon o
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dependencia del alcohol es el abuso del alcohol o la dependencia del alcohol, y el

ansia de alcohol.

2.3.En primera instancia, se debe advertir que en el capitulo reivindicatorio de la

solicitud objeto de la presente oposicién, se hace referencia a los usos de Ia
composicion en la medicina, no sélo a la composicién farmacolégica o a un
método de fabricacion mediante la cual se obtenga un producto tangible y segun la
legislacion, decision 486 de la Comunidad Andina de Naciones, Articulo 14.- “Los
Paises Miembros otorgardn patentes para las invenciones, sean de producto o de
procedimiento (...)", los usos no estdn contemplados como patentables; y, Articulo
20.- “No serdn patentables (...) d) los métodos terapéuticos o quirirgicos para el tratamiento
humano o animal, asi como los métodos de diagnéstico aplicados a los seres humanos o a
animales”. Solo seran patentables los productos o procedimientos. Por lo tanto a luz

de la norma, dicha materia referente al uso no seria patentable.

2.4.Con base en el articulo 14 de la Decision 486 de 1a CAN que consagra: “Los paises

miembros otorgardn patentes para las invenciones, sean de producto o procedimiento, en
todos los campos de la tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean
susceptibles de aplicacién industrial”, tenemos que las invenciones objeto de patente
deben ser nuevas y tener nivel inventivo. Bien, pues antes de la fecha de prioridad
de esta solicitud se encuentran los siguientes documentos que afectan la

patentabilidad de la presente solicitud:

o DI: US7081463 publicada el 25 de mayo de 2006.

2.5. Ahora bien, el documento DI, se refiere a derivados de 1, 3, 8-triazaspiro [4.5)

decan-4-ona hidroxi alquilo sustituidos, tutiles en el tratamiento de los trastornos y

condiciones mediadas por el receptor de ORL-1 acoplado a la proteina G. Mas
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concretamente, los compuestos revelados en dicho documento D1 son utiles en el
tratamiento de los trastornos y las enfermedades como ansiedad, depresion, panico,
demencia, mania, trastorno bipolar, abuso de sustancias, dolor neuropitico, el
dolor agudo, dolor de la migrafia crénica, asma, tos, psicosis, esquizofrenia,
epilepsia, hipertension, obesidad, trastornos alimentarios, ansiedad, diabetes,
arritmia cardiaca, sindrome del intestino irritable, enfermedad de Crohn,
incontinencia urinaria, trastornos suprarrenales, el trastorno por déficit de
atencion (ADD), déficit de atencion con hiperactividad (TDAH), enfermedad de
Alzheimer, para mejorar la cognicion o la memoria y para la estabilizacion del
estado de animo. El Documento D1, particularmente en los ejemplos 34 y 50

describe el uso de compuestos pertenecientes a las formulas I, e TA:
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y una lista de sales, tales como la sal de sulfato. Adicionalmente segun dicho
documento D1, el tratamiento al que esta dirigido, se puede aplicar a una lista de
trastornos, entre los que se encuentran el abuso de sustancias y el deseo (ansia). Los
compuestos 3- (3-Amino-2<R)-hydroxy-propyl)- 1- (4-fluoro-phenyl)- 8 -(8-methyl-
naphthalen-l-ylmethyl)-1,3,8-triaza-spiro[4.5]decan-4-one y 3«(3-Dimethylamino-2-
(R)}-hydroxy-propyl)-1- (4-fluoro-phenyl)-8- (8-methyl-naphthalen-1-ylmethyl)-1, 3, 8-
triaza-spiro [4.5]decan-4-one, correspondientes a los ejemplos 34 y 50 se describen
adicionalmente como ligados del receptor ORL-1 acoplado a vla proteina G (ORL-1
G protein receptor ligands). La solicitud objeto de la presente oposicién no es

novedosa pues lo reclamado ya era parte de arte anterior.

2.6. Tomando el documento D1 como el estado del arte mas cercano a la solicitud
objeto de la presente oposicion, no es posible reconocer altura inventiva, ya que
seria obvio para un experto en la materia a partir de dicho documento D1 por si
solo, concebir un método de tratamiento del abuso, adiccion o dependencia del
alcohol, que comprende administrar a un sujeto en necesidad del mismo una

cantidad terapéuticamente efectiva de un compuesto de férmula (I):

y/0 una cantidad terapéuticamente efectiva de un compuesto de férmula (I-A):

Carrera 13 Ne 11995, Of. 104 Tel. (571)2 131213 -6 205021 - Fax. (571)6 1219 79
E-mail: negocios@optimum-co.com - www.oprimum-co.com
Bogotd Colombia



STy
j““““*"‘{& OH
‘5‘,,7»” Q‘."'t.\.»'-" H T
1 ] M,.M\‘ "
E- \“"x,w.:m-" ; 'g
L'w.,_ o
fi\l
e TJ,‘*»% .
S, f“i“l\.v&‘fj ‘

(-A}

o una sal farmacéuticamente aceptable del mismo, teniendo en cuenta que dichos

compuestos son conocidos para el tratamiento de abuso y ansia de sustancias en

general. Asi entonces las reivindicaciones de la solicitud objeto de la presente

oposicidn, carecen de altura inventiva.

2.7. En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la

solicitud colombiana 09 055461 no puede pretender un monopolio por patente

roda vez que lo que pretende no cumple con ninguno de los tres requisitos

necesarios para su proteccion.

2.8. Que por consiguiente, respecto a la solicitud pretendida se tiene que:

2.8.1. CARENCIA DE NOVEDAD: Segun la decision 486 de la Comunidad

Andina de Naciones, Articulo 16.- “Una invencién se considerard nueva cuando no

estd comprendida en el estado de la técnica. El estado de la técnica comprenderd todo lo

que haya sido accesible al publico por una descripcion escrita u oral, utilizacién,

comercializacion o cualquier otro medio antes de la fecha de presentacion de la solicitud

de patente o, en su caso, de la prioridad reconocida.”. A la fecha de prioridad, 28 de

noviembre de 2006 ya era conocido, pues como se demostrd, eran parte del arce

anterior con base en el documento D1, un método de tratamiento del abuso,

Carrera 13 Ne 11995, Of. 104 Tel. (571) 2131213 -62050 21 - Fax. (571) 6 1219 79

E-mail: negocios@optimum-co.com - www.optimum-co.com

Bogotd Colombia



2.8.2.

adiccion o dependencia del alcohol, que comprende administrar a un sujeto en
necesidad del mismo una cantidad terapéuticamente efectiva de un compuesto
de formula (I), en donde: R1 y R2, cada uno independientemente, se
seleccionan del grupo que consiste en hidrégeno y alquilo de C1-4; o una sal
farmacéuticamente aceptable del mismo; solo o en una terapia combinada con
al menos un agente contra la adiccién. El método de tratamiento del abuso,
adiccion o dependencia del alcohol, segtin la solicitud comprende administrar a
un sujeto en necesidad del mismo una cantidad terapéuticamente efectiva de
un compuesto de férmula (I-A), o una sal farmacéuticamente aceptable del
mismo, método en donde el compuesto de formula (IFA) o su sal
farmacéuticamente aceptable es una sal monosulfato cristalina de un
compuesto de férmula (ILA) y donde el abuso, adiccion o dependencia del
alcohol es el abuso del alcohol o la dependencia del alcohol, y el ansia de

alcohol; sobre lo cual busca proteccion en el capitulo reivindicatorio.

CARENCIA DE ALTURA INVENTIVA. Segun la Decision 486 de la

Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una invencién
tiene nivel inventivo, si para una persona del oficio normalmente versada en la materia
técnica correspondiente, esa invencion no hubiese resultado obvia ni se hubiese derivado
de manera evidente del estado de la técnica.”. A la fecha de prioridad, 28 de
noviembre de 2006, a partir del documento D1 por si solo, un experto en la
materia puede llegar de manera evidente a tomar compuestos conocidos para el
tratamiento de abuso y ansia de substancias en general y concebir un método
de tratamiento del abuso, adiccién o dependencia del alcohol, que comprende
administrar a un sujeto en necesidad del mismo una cantidad terapéuticamente

efectiva de un compuesto de férmula (I), o administrar a un sujeto en necesidad
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del mismo una cantidad terapéuticamente efectiva de un compuesto de formula

(I-A); sobre lo cual busca proteccién en el capitulo reivindicatorio.

2.8.3. CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN

consagra en su articulo 14 lo siguiente: “Los paises miembros otorgardn patentes
para las invenciones, sean de producto o procedimiento, en todos los campos de la
tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacion industrial”. La presente solicitud carece de aplicacién Industrial ya que
como se demostré anteriormente, en el capitulo reivindicatorio se reclaman
usos y estos no son aplicables industrialmente porque primero no se obtiene un
producto o proceso; y segundo no es reproducible o repetible a escala
industrial. Por lo tanto, el objeto de la presente invencién referido a los usos,

no cumple con el requisito de la aplicacion industrial.

2.9. Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es objeto
de patentabilidad pues es contrario a lo que dicta la Decision 486 de la Comunidad
Andina de Naciones, Articulo 14.- “Los Paises Miembros otorgardn patentes para las
invenciones, sean de producto o de procedimiento, en todos los campos de la tecnologia,
siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion industrial.”.
La solicitud pretendida no cumple con ninguno de los tres requisitos de

patentabilidad.

2.10. Por todo lo anterior, atentamente solicito a usted que se sirva declarar
fundada la presente oposicién y en consecuencia negar el registro a la solicitud
de patente titulada “METODOS PARA EL TRATAMIENTO DEL ABUSO,
ADICCION Y DEPENDENCIA DEL ALCOHOL” cuyos titulares son
JANSSEN PHARMACEUTICA N.V., solicitud Colombiana que apareci6
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publicada en la Gaceta de la Propiedad Industrial N° 619 del 19 de agosto de
2010.

3. PRUEBAS

De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener

como prueba en este asunto los siguientes:

« DI. US7081463 publicada el 25 de mayo de 2006.

4. FUNDAMENTO DE DERECHO

Fundamento esta observacion en las normas legales siguientes:

4.1.  Numeral 1 del articulo 586 del Cédigo de Comercio.

4.2.  Articulo 42 de la Decisién 486 de la Comision del Acuerdo de Cartagena.

4.3. Enlas demas normas concordantes.

5. ANEXOS

Para los efectos correspondientes anexo al presente escrito los siguientes documentos:

1. Poder para actuar en el presente.

2. Documento que acredita al representante legal de PROCAPS S.A.

3. Recibo de caja del respectivo pago de tasa.
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4. Copias de los documentos:

o DI1:. US7081463 publicada el 25 de mayo de 2006.

6. NOTIFICACIONES

Para efectos de notificaciones que por disposicién del articulo 50 del Decreto

. 01 de 1984 debe hacer su Despacho, informo que mi representada y la suscrita
L]

recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 12 Ne 119-95, Of. 104 de esta ciudad de Bogota.

Sefior Superintendente,

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51'975.664 de Bogota
T.P.A. 83823 del C.S. dela].
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