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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES
E. S, D.

Re: Expediente No. 01.017.369
Solicitud de Patente en nombre de
ORTHO-McNEIL. PHARMACEUTICAL, INC.

Yo, JIMENA ESCOBAR URIBE, identificada como aparece al pie de mi
firma, domiciliada en Bogota, en la Carrera 11 A No. 9476 Of. 305,
obrando como apoderada de la socieddd ORTHO-McNEIL
PHARMACEUTICAL, INC,, solicitante de la patente de la referencia,
anexo al presente memorial los siguientes documentos:

Copias certificadas de las solicitudes de Patentes Numeros 60/186,778 y
09/791,246 presentadas en los Estados Unidos de América los dias 3 de
marzo de 2000 y 22 de febrero de 2001, respectivamente, con las debidas
traducciones de lo pertinente, incluyendo el capitulo reivindicatorio.

A este mismo respecto, debe tenerse en cuenta que en las primeras piginas
de las copias en mencidn la Oficina de Patentes correspondiente certificd
la fecha de presentacién de esas solicitudes, cumpliéndose de esta forma
todos y cada uno de los requisitos establecidos en el inciso segundo del
articulo 10 de la Decisién 486 de la Comisién de 1a Comunidad Andina.

Sefior Superintendente,

iﬁE%A ESCOBAR URIBE

C.C.39.779.452 de usaquén
T.P. 68228



ESTADOS UNIDOS DE AMERICA
A TODOS AQUELLOS A QUIENES EL PRESENTE
LLEGUE:

DEPARTAMENTO DE COMERCIO DE LOS ESTADOS
UNIDOS
Oficina de Patentes y Marcas de los Estados Unidos

mayo 3, 2001

La presente es para certificar que el anexo es una copia fiel de los
registros de la Oficina de Patentes y Marcas de los Estados Unidos,
de los documentos de la solicitud de patente identificada mads
adelante, que cumplieron con los requerimientos para concederse
una fecha de presentacién de acuerdo con 35 USC 111,

Niémero de Solicitud: 09/791,246
_ Fecha de Presentacion: febrero 22, 2001
Por la autoridad del

Comisionado de Patentes y Marca

(fdo) T. WALLACE

Oficial Certificador

Sello oficial de la Oficina de Patentes y Marcas de los
Estados Unidos de América
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LO QUE SE REIVINDICA ES:
1. Un compuesto modulador receptor opidceo seleccionado del grupo
formado por un compuesto modulador recepto 8 -opisceos y un p -

opidceos representado por la Formula (I):

T—2Z

0

en donde:

R! se selecciona del grupo conformado por hidrégeno, C,, alquil, halo,.
3 (C1) alquil, C,alquenil, C,galcoxi(C, Jalquenil, C;,alquinil, C,salcoxi
(G lquind, cictoalquil, cidodquil(C, ) alquil, cidodquilcarbonil(C,
Jalqui, cicloalquil (C,4) alquenil, cicloalquil (C,) alquinil, heterociclil,
heterociclil (C, ) alquil, heterodidlilcarbonil (C,,) alquil, heterocidlil (C,.
o) alquenil, heterocidil (C,,) alquinil, aril, aril (C,,) alquil, arilcarbopil
(Craalqul arl (C,.) alquent arl (C, ) alquieil, arlaminocarboni (C,



alquil, heteroaril {C,) alquil, heteroarilcarbonil (C, ) alquil, heteroaril
(C,s) alquenil, heteroaril (C,,) alquinil, heteroaroaminocarbonil (C,,)
alqud, (RY), N-(,Jalquil, RO-(C, Jalquil, R™S-(C, Jalqul, R“SO-
(Cidalquil y R"™SO;-(C,palquil; donde: el radical heterociclil es
substituido opcionalmente con uno a tres sustituyentes seleccionados
independientemente del grupo formado por C, calquil, C,; alquenil, C,.
lcox, amino, G, alquilamino, di(C, alquiamino, C,, alquilcarbonil
Cis alquilcarboniloxi, C,alquilcarbonilamino, ~C,ealquiltio, Cy,
alquilsulfonil, halégeno, hidroxi, oxo, dano, trfluorometl y
trifluorometoxi; y, donde los radicales aril y heteroaril estin substitnidos
opcionalmente por uno a tres sustituyentes seleccionados
independientemente del grupo conformado por C, alquil, C, calquenil,
Cilcoxi, amino, Cgalquilamino, di(Cygalqui) amino, C,
@lquilcarbonil, C, alquilcarboniloxi, C, alquilcarbonilamino, C,
alquiltio, C, alquilsulfonil, halégeno, hidroxi, ciano, trfluorometil y
trifluorometoxi;

R" es seleccionado independientemente del grupo formado por
hidrogeno, ¢,¢ alquil, Csalcoxi Cf;galquil, hidroxi(C,g)alquil, halo,
(Cralqul, Halo,(C,) aloosi(C, Jalqul, Cealquenil, C,qalquini.
cicloalquil, cicloalquil(C,Jalquil, heterociclil, heterociclil(C, Jalqui,
heterociclil(C, Jalquenil, heterociclil(C,y) alquinil, aril, aril(C,.4alquil,
aril(C, Jalquenil, anil(C,,)alquinil, arilcarbonil(C,,) alquil, heteroaril,
heteroaril(C, 5)alquil, heteroaril(C,-8)alquenil, heteroaril(C,,) alquinil y
heteroarilcarbonil(C, g)alquil; donde el radical heterociclil es substituido
opcionalmente por uno a tres sustituyentes seleccionados
independientemente del grupo formado por C,alquil, C;.alquenil, C,.
lcosi, amino, C,alqulamino, dilC,dquiamino, C,alqulcarbon,
C,¢ aquilcarboniloxi, Cialquilcarbonilamino, C,alquilio, C,
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«dquilsulfonil, halégeno, hidroxi, oxo, ciano, trfliSrometd] y
trifluorometoxi; y, donde el radical aril y heteroaril son substituidos
opcionalmente corn uno a tres sustituyentes seleccionados
independientemente del grupo formado por C, calquil, C,; alquenil, C,.
ealcoxi, amino, C, alquilamino, di(C, calquil)amino, C,, alquilcarbonil,
Cialquilcarboniloxi,  C,calquilearbonilamino,  C,galquilio, Cyq
alquilsulfonil, hal6geno, hidroxi, ciano, trifluorometil y trifluorometoxi;

R’ se selecciona del grupo formado por los radicales aril y heteroaril
sustituidos opcionalmente con uno a tres sustituyentes seleccionados
independientemente del grupo formado por C, calquil, C,calquenil, C,.
alcoxd, amino, C, alquilamino, di(C,.alquiljamino, C,alquilcarbonil,
C, salquilcarboniloxi,C, ¢ alquiloxicarbonil, C,  alquilaminocarbonil, C,,
salquilcarbonilamino, C, salquiltio, C, calquilsulfonil, halégeno, hidroxi,
ciano, trifluorometl y trifluorometoxi; Alternativamente, cuando los
radicales aril y heteroaril son reemplazados por dos sustituyentes unidos
a los dtomos adyacentes de carbono, los dos sustituyentes pueden
formar juntos una porcida tnica y fusionada; en donde esta porcién se
selecciona del grupo formado por -(CHp), - y -O(CF),; O,

R’ se selecciona del grupo formado por aril y heteroaril sustituidos
opcionalmente con uno o dos sustituyentes adicionales a la porcién -A-
Z seleccionada independientemente del grupo formado por C,alquil,
C,¢ dlquenil, C, salcoxi, amino, C, ;alquilamino, di(C, salquil}amino, C,
alquilcarbonil, C,4  alquilcarboniloxi,  C,alquiloxicarbonil,C,
alquilaminocarbonil, C,, alquilcarbonilamino, C,alquiltio, C,
alquilsulfonil, halégeno, hidroxi, ciano, trifluorometil y triffuorometoxi;
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alternativamente cuyo los radicales aril y heteroaril soh sustidos con
dos sustituyentes opcionales unidos a los itomos adyacentes de
carbono, los dos sustituyentes pueden formar juntos una porcién dnica
y fusionada; donde esta parte se selecciona del grupo formado por -
(CH)ys~ y -OCH),,0+

A se selecciona del grupo formado por -C{=X)- y -S5O,
X se selecciona del grupo formado por Oy S;

Z se selecciona del grupo formado por -OR" y -NR?)RY);

R*se selecciona del grupo formado por hidrogeno, C, jalquil (sustituido
opcionalmente por uno a tres sustituyentes halégenos), C,alcoxi(C,
Jalqul, C,salquenil, cicloalquil, cicloalquil(C,alquil, heterociclil,
heterocicll (C,g)alquil, aril, arl(C,g)alquil, heteroaril, heteroarl(C,.
Jiqul, aminoC.Jdqul, o  dqulaminoCJdqul, diC,
palquilamino(C, Jalquil y hidroxi(C, Jalqui; en donde el radical
heterociclil se sustituye opcionalmente con uno a tres sustihiyentes
seleccionados independientemente del grupo formado por C, alquil,
C,¢alcoxi, C, calquenil, cicloalquil, trifluorometil, halégeno, hidroxi, oxo
y ciano; y, donde el radical aril es sustituido opcionaimente por uno a
cuatro sustituyentes seleccionados independientemente del grupo
formado por C, alquil, C, salcoxi, C; salquenil, cicloalquil, -OCH,0-, -
O(CH,),0-, trifluorometil, halégeno, hidroxi y ciano; y,

R®y R® son seleccionados independientemente del grupo formado por
hidrogeno, C,alquil (opcionalmente sustituido por uno a tres
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sustituyentes halégenos) C,alcoxi(C, alquil, C,,alquenil, "cidoalquil,
cicloalquil(C, Jalquil, heterociclil, heterocidil(C,Jalquil, asdl, asil(C,
Jalquil, heteroarl, heteroarllC, alqul, amino(CyJakuil, G,
salquilamino(C, Jalquil, di(C,gJalquilamino(C,) alquil, aminoimino,
aminocarbonil, aminocarbonil(C,)alquil, ariloxicarbonilamino (C,,)
alquil, heteroariloxicarbonilamino (C,g) alquil, hidroxi(C, Jalquil y
trifluoro(C, Jalcoxi; donde el radical heterociclil es opci te
sustituido por uno a tres sustituyentes independientemente
seleccionados del grupo formado por C,alquil, C, calcoxi, C; calquentl,
cicloalquil, rifluorometil, halégeno,  hidroxi, oxo y ciano; y, donde el
radical aril es opcionalmente sustituido por uno a cuatro sustituyentes
independientemente seleccionados independientemente del grupo
formado por C, alquil, C, salcoxi, C, ¢alquenil, cicloalquil, -OCH,O-, -
O(CH,),0-, trifluoromeril, halégeno, hidroxi y ciano; alternativamente,
R’y R* pueden, junto con el nitrégeno al cual estin unidos, forman una
porcién fusionada heterociclil opcionalmente sustituida con uno a
cuatro sustituyentes seleccionados independientemente del grupo
formado por C,(alquil, C, calcoxi,C, ,alquenil, cidoalquil, trifluorometil,
halégeno, hidroxi y ciano; y compuestos farmacetiticamente aceptados,
tales como enantiémeros diastomeros y sus sales correspondientes

2. El compuesto de la reivindicacién 1 donde R' se selecciona del grupo
formado por hidrogeno, C,alquil, C,,alquenil, G, alquinil, cidoalquil,
cicloalquil(C, g)alquil, heterociclil, heterociclil(C, )alquil,
heterociclilcarbonil  (C,galquil, aril(C,galquil, arlcarbonil(C, yalquil,
arl(C, Jalquind, ariaminocarbonil(C, Jalqul, heteroaril(C, Jalgul, (R™)r
N-(C, Jalquil y R*-O-(C, )alquil; donde, el radical heterociclil se sustituye
opcionalmente por uno a tres sustituyentes seleccionados
independientemente dl grupo formado por C, alquil, C, ;alcoxi, halégeno,



hidroxi, oxo y ciano; y, donde el radical aril es sustituido opcionalmente
con uno a tres sustituyentes seleccionados independientemente del grupo
formado por C, calquil, C, salcoxi, halégeno, hidroxi y ciano.

. El compuesto de la reivindicacién 1 donde R! se selecciona del grupo
formado por hidrogeno, metil, etil, n-propil, i-propil, n-buti, t-butil, n-
hexil, butenil, alil, 3,3-dimetalil, ciclopropil, ciclopropil(C-3)alqui,
ciclohexil, ciclohexil(C,Jalquil, pirrolidinil, pirrolidinil(C,;) alquil, 1,3-
dioxolanil(C, y)alquil, 2-imidazolinil, 2-imidazalinil(C, ,)alquil,
imidazolidinil, imidazolidinil(C, )alquil, 2-pirazolinil, 2-pirazolinil(C,
Jalquil, pirazolidinil, pirazolidinil(C, Jalquil, piperidinil, piperidinil(C,.
yalquil, morfolinil, morfolinil(C, j)alquil, tomorfolinil, tiomorfolinil(C,.
Jalqul,  piperazinil, piperaziniliC,Jalqul,  [4(C, Jalquil-5-oxo-14-
dihidrotetrazol-l-il] (C,alquil, piperonil, (1,3-benzodioxol-5-il)(C,
yalquil,(2,3-dihidro-1,4-benzodioxin-6-il)carbonil (C, y)alquil, (3,4 dihidro-
2H-1,5-benzodioxepin-7-il)carbonil(C, J)alquil, benzil, fenil(C, )alquil,
fenil(C, Jalquinil,  difenil(C,)alqul, fenilcarbonil(C,;)  alquil,
fenilaminocarbonil(C, )alquil, furil(C,.)alquil, tienil(C, Jalqui, pirrolil(C,.)
alquil, oxazolil(C,)alquil, tiazalil(C,j)alquil, imidazolil(C,;)alquil,
pirazolil(C,y) alquil, isoxazolil(C,Jalquil, isotiazolil(C,y)alqui, 1,2,3
oxadiazolil(C, j)alquil, 1,2,3-triazolil(C, y)alquil, 1,3,4-tiadiazolil{C, )alquil,
piridind(C, Jalqul,  piridazinl  (C,Jlqul,  pirimidind(C, Jalgul,
pirazinil(C, Jalquil,  1,3,5-triazinl (C,y) alqui, indoll(C,y)alqui,
benzo[b}furil(C, Jalquil, benzo[bltienil (C,)alquil, (R*);N-(C,) alqul y
R“O-(C,3)alquil; en donde pirrolidinil, 2-imidazolinil, imidazolidinil, 2-
pirazolinil, pirazolidinil, piperidinil, morfolinil, tiomorfolinil y piperazinil
son sustituidos opcionalmente por uno a tres sustituyentes seleccionados
de oxo; y, donde el radical fenil es sustituido opci te con uno a
tres sustituyentes seleccionados independientemente del grupo formado



por metil, etil, n-propil, n-butil, metoxi, etoxi, propoxi, butoxi, cloro, flGor,
hidroxi y ciano.

. El compuesto de la reivindicacién 1 donde R' se selecciona del grupo
formado por hidrogeno, metil, n-propil, n-butl, alil, 3,3-dimeralil,
ciclopropilmetil, ciclohexiletil, 2-(4-etil-5-oxo-1,4-dihidrotetrazol-1-il)etil,
piperonil, 2-(1,3-benzodioxol-5-il)etil, 2-(2,3-dihidro-1,4-benzodioxin-6-il)-
2-oxoetll, 2-(3,4-dihidro-2H-1,5-benzodioxepin-7-il)-2-oxoetil, benzil,
fenetll, fenilpropil, fenoxietl, fenilcarbonilmetil, fenilcarbonilet,
fenilaminocarbonilmetil, tienilmetil, tieniletil, imidazolilmet, piridinilmetil
y indaliletil; En donde el radical fenil se sustituye opcionalmente con uno a
tres sustituyentes seleccionados independientemente del grupo formado
por metoxi, flior, hidroxi y ciano.

. El compuesto de la reivindicacén 1 donde R™ se selecciona del grupo
formado por hidrogeno, C, alquil y aril; en donde el radical aril se sustituye
opcionalmente por wuno a tres sustituyentes seleccionados
independientemente del grupo formado por C,4 alquil, C, alquenil, C,
«alcoxi, amino, C, calquilamino, di (C, salquil)amino, C,, alquilcarbonil, C,
alquilcarboniloxi, C, calquilcarbonilamino, C, calquiltio, C, alquilsulfonil,
halégeno, hidroxi, ciano, trifluorometil y trifluorometoxi.

. El compuesto de la reivindicacién 1 donde R™ se selecciona
independientemente del grupo formado por hidrogeno, metl, etl, n-
propil, i-propil, n-butil, t-butil y fenil; de donde el radical fenil se sustituye
opcionalmente con uno a tres sustituyentes seleccionados
independientemente del grupo formado por C,galquil, C, alcoxi, di(C,
alquil) amino, halégeno, trifluorometil y trifluorometoxi.



7. El compuesto de la reivindicacién 1 donde R™ se selecciona
independientemente del grupo formado por metil, etll y fenil.

8. El compuesto de la reivindicacién 1 donde R? se selecciona del grupo
formado por fenil, naftalenil, furil, tienil, pirrolil, oxazolil, tiazolil,
imidazolil, pirazolil, isoxazolil, isotiazolil, 1,2,3-oxadiazolil, 1,2,3-triazolil,
1,3,4-tiadiazolil, piridinil, piridazinil, pirimidinil, pirazinil, 1,3,5-triazin,
indolil, benzo[b}furil y benzo[bitienil sustituidos opcionalmente por uno a
tres sustituyentes seleccionados independientemente del grupo formado
por Cyalquil, Cjalquenil, C,jalcoxi, amino, C,; alquilamino, di(C,
yalquil)amino, C, salquilcarbonil, C, yalquilcarboniloxi, Cu
alquilcarbonilamino, cloro, flior, hidroxi, trifluoromertil y trifluorometoxi.

9. El compuesto de la reivindicacién 1 donde R? se selecciona del grupo
formado por fenil, furil, tenil, piridinil y benzo[bJfuril sustituidos
opcionalmente por uno de los sustituyentes seleccionados del grupo
formado por metil, etil, metox, etoxi, metilamino, etilamino, dimetilamino,
dietilamino, metilcarbonil, metilcarboniloxi, metilcarbonilamino, flior,
hidroxi, trifluorometil y trifluorometoxi.

10.El compuesto de la reivindicacién 1 donde R? se selecciona de fenil
sustituido opcionalmente por uno de los sustituyentes seleccionados del
grupo formado por metoxi e hidroxi.

11.El compuesto de la reivindicacién 1 donde R3 se selecciona del grupo
formado por fenil, naftalenil, furl, tenil, pirroli, oxazolil, tiazolil,



imidazolil, pirazol, isoxazolil, isotiazolil, 1,2,3-oxadiazolil, 1,23-triazoli
1,3,4-tiadiazolil, piridind, piridazinil, pirimidinil, pirazinil, 1,3,5-triazini,
indolil, benzo[bJfuril y benzo[b}tienil sustituidos opcionalmente con uno o
dos sustiuyenmtes ademis de la porcibn -A-Z seleccionada
independientemente del grupo formado por metil, edl, n-propil, i-propil,
alil, metoxi, etoxi, amino, C,jalquilamino, di(C,y)alquilamino, C,,
dquicabon,  Cdquicwbonlor,  Cyalquicarboni, G,
sdlquilaminocarbonil, = C,jalquilcarbonilamino,  Cjjalquilio, C,
yalquilsulfonil, cloro, flior, hidroxi, ciano, trifluorometil y trifluorometoxi;
Alternativamente, cuyo fenil es sustituido con dos sustituyentes opcionales
unidos a 4tomos de carbono adyacentes, los dos sustituyentes pueden
formar juntos un parte tinica y fusionada; donde dicha parte se selecciona
del grupo formado por -(CH2)y,- y -O(CH2),, O

12.El compuesto de la reivindicacion 1 donde R3 es fenil sustituido con la
porcién -A-Z en la posicién 3 o 4

13.El compuesto de la reivindicacién 1 donde A es -C(=X)-.
14.El compuesto de la reivindicacién 1 donde Z es -NR)(R®).

15.El compuesto de la reivindicacién 1 donde R* se selecciona del grupo
formado por C,alquil (opcionalmente susttuido con uno 2 tres
sustinsyentes halégenos), Cygilquentl, aril y ariiC,Jalqul; en donde ¢
radical aril se selecciona opcionalmente por uno a dos sustituyentes
seleccionados independientemente del grupo formado por C,,alquil, -
OCH20-, -O(CH2)20- y halégeno.



16.El compuesto de la reivindicacién 1 donde R* se selecciona del grupo
formado por C,jalquil (sustituido opcionalmente con unmo a tres
sustituyentes fldor), Cr, alquenil, fenil y benzil; en donde el radical fenil es
sustituido opcionalmente por uno a dos sustituyentes seleccionados del
grupo formado por C, yalquil, -OCH,0O-, -O(CH,),0- y flor.

17.El compuesto de la reivindicacién 1 donde R* se selecciona del grupo
formado por metil, etil, 3-metalil, fenil y benzil; en donde el radical fenil se
sustituye opcionalmente con un sustituyente seleccionado del grupo
formado por metil y fior,

18.El compuesto de la reivindicacién 1 donde R® y R® son seleccionados
independientemente del grupo formado por hidrogeno, C, alquil, fluoro
€. alquil, trifluoro(C,jalquil, C,;alcoxi(C, )alquil, C;;alquenil,
ciclopropil,  cidlopropl(C, Jalquil, ciclopentl,  cidopentl(C, Jalqul,
ciclohexil, ciclohexil(C,,) alquil, pirrolidinil, pirrolidinil(C, )alquil, 1,3-
dioxolanil, 1,3-dioxolanil(C, )alquil, 2-imidazolinil,  2-imidazolinil(C,
yalquil, imidazolidinil, imidazolidinil(C, Jalquil, 2-pirazolinil, 2-
pirazolinil(C, Jalquil, pirazolidinil(C,,)alquil, piperidinil, piperidinil(C,.
yalquil, morfolinil, morfolinil(C, j)alquil, tiomorfolinil, tiomorfolinil(C,.
Jalquil, piperazinil, piperazinil(C, Jalquil, piperon, fenil, benzl, fenil(C,
Jalquil, furl, farl(C, Jalquil, tienil, tienil(C, Jalqui, pirrold(C, Jalqud,
oxazolil, oxazolil(C, ,)alquil, tiazolil, ttazolil(C, j)alquil, imidazolil, imidazolit
(1) alqul, pirazolil, pirazolil(C, Jalquil, isoxazolil, isomazoli(C, Jalqu,
isotiazolil, isotiazolil(C,,)alquil, 1,2,3-oxadiazolil, 1,2,3-oxadiazolil{C,
Jalquil, 1,2,3-triazolil, 1,2,3-triazolil(C, Jalquil, 1,34-tiadiazolil, 1,34-
tiadiazolil(C, ,)alquil, piridinil, piridinil(C, ,)alquil, piridazinil, piridazinil(C,_
Jalqul, pirimidind, pirimidini(C, Jalqul, pirszini, pirazinil(CL-3)alqud,
1,3,5-triazinil, 1,3,5-triazinil(C, y)alquil, indolil(C,)alquil, benzo[blfuril,



benzo[b¥uril(C, Jalqul,  benzo[bltiend, benzo[bltienil(C, Jalquil,

benzimidazolil, benzimidazolil(C,,) alquil, amino(C, alquil, C,

salquilamino(C, Jalquil,  di(C,,)alquilamino(C,,) alqud, aminoimino,
hidroxi(C, j)alquil y trifluoro(C, Jalcoxi; en donde pirmrolidinil, 1,3-
dioxolanl, 2-imidazolinil, imidazolidinil, 2-pirazolinil, pirazolidinil,

piperidinil, morfolinil, tiomorfolinil, piperazinil son sustituidos

opcionalmente con wuno a tres sustituyentes seleccionados
independientemente del grupo formado por C,alquil y oxo; y, en donde
el radical fenil es sustituido opcionalmente con uno a cuatro sustituyentes
seleccionados independientemente del grupo formado por C, alquil,C,
alcoxi, -OCHO-, -O(CH),0O-, halogeno, hidroxi y ciano;
alternativamente, R® y R® pueden formar, junto con el nitrégeno al cual
estin unidos, una porcidn heterociclica fusionada seleccionada del grupo
formado por pirrolidinil, imidazolidinil, pirazolidinil, piperidinil, morfolinil,
tiomorfolinil y piperazinil opcionalmente sustituido con uno a cuatro
sustituyentes seleccionados independientemente de C, ,alquil

19.El compuesto de la reivindicacién 1 donde R® y R® son seleccionados

independientemente del grupo formado por hidrogeno, metil, edl, n-
propil, i-propil, t-butil, fluoro(C,j)alquil, metoxi(C, )akpuil, m
ciclopropil, cclohexil, fenil, tazoll, imidazoll (C,,) alquil,
benzimidazolil(C, y)alquil, dimetilamino(C, j)alquil y hidroxi(C, ,)alquil; en
donde fenil es sustituido opcionalmente de sustituyentes seleccionado de
fldor; alternativamente, R® y R® pueden formar, junto con el nitrégeno al
cual estin unidos, una porcién heterociclica fusionada seleccionada del
grupo formado por pirrolidinil, piperidinl y morfolinil sustituidos
opcionalmente con wuno a cuatro sustituyentes seleccionados
independientemente del grupo formado por metil, etil, n-propil y n-butil.



20.El compuesto de la reivindicacién 1 donde R® y R¢ son seleccionados
independientemente del grupo formado por hidrogeno, metil, etl, n-
propil, i-propil, t-budl, 2-fluoroetl, metoxietil, metlil, cidopropil,
ciclohexil, fenil, tazolil, 2-(2-imidazolilletil, benzimidazolilmetil,
dimetilaminopropil y hidroxietil; en donde el radical fenil es sustituido
opcionalmente con flior; alternativamente, R® y R® pueden formar junto
con el nitrégeno al cual estin unidos una porcidn heterociclica fusionada
seleccionada del grupo formado por pirrolidinil, piperidinil y morfolinil; en
donde piperidinil es sustituido con dos o cuatro sustituyentes
seleccionados de menl.

21.El compuesto de la reivindicacidn 1 representado por la formuta:

X

A~
7
C
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En donde la porcién -C(=X)- es sustituida por fenil en la posicién 3 o
4y R', -C(=X)-y Z son seleccionados dependientemente del grupo

formado por

Ex K C=X)- Z

#

1 |medl -4 N, N-dietilamino;
C(=0)-

2 |H -4- N, N-dietilamino;
C(=0)-

5 |ai -4- N, N-dietilamino;
C(=0)-

7 |2-(@-fluorofenil)erl 4- N, N-dietilamino;
C(=O)-

8 [2-(2-teni)enl -4- N, N-dietilamino;
C(=O)-

9 [2-(3-indolil)etdl 4- N, N-dietilamino;
C(=0)-

10 |2-ciclohexiletl -4- N, N-dietilamino;
C(=O)-

11 {2-fenoxietl -4- N, N-dietilamino;
C(=O)-

12 |2-(4-etil5-0xo-1,4 dihidrotetrazol-1 -[-4- N, N-dietilamino;

exil C(=0)-

13 |2-fenil-2-oxoetil -4- N, N-dietilamino;
C(=0)-

14 {2-(4¢-metoxifenil)-2- oxoeti -4- N, N-dietilamino;
C(=0)-

15 |2-(3-cianofenil)-2- oxoetil 4- N, N-dietilamino;

08



C=Or
16 |2-(2,3-dihidro-1,4+ benzodioxin6-0)- 2-|4-C(=O)- | N, N-dietlamino;
oxoetil
17 {2-(3,4-dihidro-2H-1,5- benzodioxepin-7- |-4- N N-Gerlamins,
il)-2- oxoetl C(=O)-
18 |propil 4 N, N-dietlamino;
C=0r
19 |[2-fenilenl - NNG "
C(=O)-
20 |piperonil - N, N-dietlamino;
(-0}
21 |3-fenilpropil - N, N-dieilamio;
C(=0O)-
22 | medl -3- N-metil-N-(3-
C(=0)- (fluorofenil)amino;
25 |2-feniledl TS [N, N-diethaning,
26 |2-fenileul TC{=0)- [ N-etilamino;
29 |(2-fenileul 4C(=O)- |amino;
30 [2-feniledl e mortoit,
C=O)
31 |2-feniletl 4C=0)- N, N
diisopropilamino;
32 |2-feniletil IC=O) [N, N
bis{metoxietil)amino;
33 |2-feniletil R T-pirrolidind;
C(=0)-
34 |2-feniledl 1C=0) | 26T -
piperidinil
35 | 2-feniletd C0) [Nl

[0F



] (meslall)amino;

36 |2-feniletl -4- N, N-dipropilamino;
C=0)

37 |2-fenilenl -4- N-t-butilamino;
C(=0)-

38 |2-fenilenl -4- N-(2-fluoroetil)amino;
C(=0)-

39 |(2-feniletdl 4- N-(2-tiazolil)amino;
C(=O)-

40 |2-feniledl 4- N-(2-
C(=0)- |metoxietil)amino;

41 |2-feniletil 4- N-{ H-benzimidazol-
C(=0O)- |2- ilmetil)amino;

42 |2-fenileti 4- N-ciclohexilamino;
C-0)-

43 |2-feniledl -4- N-fenilamino;
C(=0)-

4 (2-feniledl % N{2-C-
C(=0)- |imidazolil)etiljamino;

45 |2-feniledl -4- N-ciclopropilamino;
C(=0)-

46 |2-fenilenl -4- N, N-
C(=0)- |(dimetilaminopropil)

amino;

47 |2-feniletl 4- N-etil-N-
C(=0)- idroxietl)amino;

48 |2-(1,3-benzodioxol-5- il)eul -4- N-etilamino;
C(=O)-

49 [2-(1,3-benzodioxol-5- Mjeul -4- N, N-dictilamino;

0%



C(=0)-
met -4- N-etilamino;
C(=0)-
H -4- N-etilamino;
C(=O)-
alil 4- N-etilamino;
C(=0)-
2-(4-metoxifenil)etil 4- N, N-dietilamino;
C(=0O)-
2-(4-metoxifenilletii 4-C(=O)- 4
morfolinil;
2-(4-metoxifenil)er -4- N-etilamino;
C(=O)-
2-(4-metoxifenil)ed -4- N, N-bis(2-
C(=0)- |metoxietil)amino;
2-(4-metoxifenil)etil 4- 1-pirrolidinl;
C(=0)-
2-(4-metoxifenil)etl 4- 2,6-dimetil-1
C(=O)- |piperidinil;
2-(4-metoxifenil)etl 4- N-etil-N-
C(=O)- |(metilalif)amino;
2-(4-metoxifenil)etd] 4- N, N-(di-n-
| C(~O)- | propil)amino;
2-(4-metoxifenil)erl 4- 2,2,6,6-tetramedll-1 -
C(=O)- |piperidinil;
2-(4-metoxifentl)etil 4- N, N-(di-2-
C(~O)- |propiljamino;
2-(#-hidroxifenil)etl - N-etilamino; y,
C(=O)-




70 |2-(4-hidroxifenil)cul -4

: N, N-dietiamino;
C(=0)-

{10

y compuestos farmaceiticamente aceptados, tales como enantiémeros
diastomeros y sus sales correspondientes

22.E] compuesto de la reivindicacién 1 donde representado por la formula:

en donde R, R, R®y R® son seleccionados dependientemente del grupo
formado por:

TEx R R? RORY
63 metil 4#MeOF E(ED;
64 H 4HOF E)(ED
65 medl | 4MeOF Et;




%6 H +HOF T

&7 XS $McOF  |Etzy,
MeOF)etd

& 3-@HOFed |4 HOF Eig

y compuestos farmacetticamente aceptados, tales como enantiémeros
diastomeros y sus sales correspondientes

23.El compuesto de la reivindicacién 1 el cual tiene un efecto analgésico

24.El compuesto de la reivindicacién 1 el cual es un efectivo agente
inmunosupresores, antinflimatorios, agentes parza el tratamiento de
condicionas neurolégicas y siquitricas, medicamentos para casos de abuso
de droga y alcohol, agentes para el tratamiento de gastritis y diarrea, agente
cardiovascular o agente para el tratamiento de enfermedades respiratorias

25. Un compuesto farmacéutico que comprende el compuesto de la
reivindicacién 1y un agente de carga aceptado farmaceriticamente

26.Un método para el tratamiento de una condicién farmacolégica en un
sujeto en necesidad de este, comprendiendo la administracién al sujeto de
una cantidad terapéuticamente efectiva de un compuesto modulador
receptor opidceo seleccionado del grupo formado por un compuesto
modulador receptor 8 -opidceos y un u - opidceos representado por la
Formula (I):

[l



R2 R —A—2Z

en donde:

R! se selecciona del grupo conformado por hidrégeno, C, 4 alquil, halo,
3 (C.) alquil, G, qalquenil, C, jalcoxi(C, Jalquenil, C,qalquinid, C, jalcoxi
(G palquinil, cidoalquil, cidoalquil(C,,) alquil, cidoalquilcarbonil(C,
Yalquil, cicloalquil (C,,) alquenil, cicloalquil (C,4) alquinil, heterociclil,
heterociclil (C, ) alquil, heterociclilcarbonil (C, ) alquil, heterocidil (C,
9 alquenil, heterociclil (C,4) alquinil, aril, aril (C,,) alquil, arilcarbonil
(Cyo)alquil, aril (G, alquenil, aril (C,) alquinil, arlaminocarbonil (C, )
alquil, heteroaril (C,,) alquil, heteroarilcarbonil (C,,) alquil, heteroaril
(C.4) alquenil, heteroaril (C,,) alquinil, heteroaroaminocarbonil (C,,)
ddqud, RY), N-, Jalqul, R™O-(C,Jalqud, R*S{C, Jakp, R*SO-
(Cigalquil y R™"-SO,-(C,)alquil; donde: el radical heterociclil es



substituido opcionalmente con uno a tres sustinyentes seleccionados
independientemente del grupo formado por C, calquil, C,; alquenil, C,.
lcox, amino, C, alqulamino, di(C, , alquillamino, C,, alquilcarbon,
Ci dlquilcarboniloxi, Calquicarbonlamino, C,alquiio, G,
alquilsulfonil, haldgeno, hidroxi, oxo, ciano, triflucroment y
triflucrometoxi; y, donde los radicales aril y heteroaril estan substituidos
opcionalmente por uno a tres sustituyentes seleccionados
independientemente del grupo conformado por C, alquil, C, alquenil,
Cuedlcoxi, amino, C,alquiamino, di{Cialqui) amino, C,
alquilcarbonil, C, lquilcarbonilosi, C; alquilcarbondamino, Cyg
alquiltio, C, ;alquilsulfonil, halégeno, hidroxi, ciano, trfluorometil y
trifluorometoxi;

R* es seleccionado independientemente del grupo formado por
hidrogeno, ¢4 alquil, Cy4alcoxi C(;galquil, hidroxi(C, Jalquil, halo,
3(Cio)alquil, Halo,,(C,y) alcoxi(C,galquil, C,yalquenil, C,,alquinil,
cicloalquil, cicoalquil(C,Jalquil, heterocicl, heterocicll(C, Jalqul,
heterocidl(C, Jalqueni, heterocicil(C, ) alquini, ard, arl(C, )alqui,
aril(C,Jalquentl, arl(C, Jalquind, arilcarbonil(C,y) alqud, heteroari,
heteroarl(C, Jalquil, heceroarl(C, 8)alquent, heteroarl(C, ) alquinil y
heteroarilcarbonil(C, ;)alquil; donde el radical heterociclil es substituido
opcionalmente por uno a tres sustituyentes seleccionados
independientemente del grupo formado por C, calquil, C; ;alquenil, C,
¢alcoxi, amino, C,;alquilamino, di(C, calquillamino, C, alquilcarbonil,
C.s alquilcarboniloxi, C,alquilcarbonilamino, ~C,galquiluo, C,
cdlquilsulfonil, halégeno, hidroxi, oxo, ciano, trifluorometil y
trifluorometoxi; y, donde el radical aril y heteroaril son substituidos
opcionalmente con uno a tres sustituyentes seleccionados
independientemente del grupo formado por C,calquil, C,; alquenil, C,_



galcoxi, amino, C, alquilamino, di(C, ;alquilamino, C, alquilcarboni,
Cyealquilcarboniloxi, ~ C,alquilcarbonilamino, ~ Cycalquilio, Cy,
alquilsulfonil, halégeno, hidroxi, ciano, trifluorometil y trifluorometoxi;

R? se selecciona del grupo formado por los radicales aril y heteroaril
sustituidos opcionalmente con uno a tres sustituyentes seleccionados
independientemente del grupo formado por C, alquil, C,alquenil, C,_
«lcori, amino, Cy alquilamino, di(Cyaquillamino, C,alquilcarboni,
C,salquilcarboniloxi,C,  alquiloxicarbonil, C,alquilaminocarbonil, C,.
calquilcarbonilamino, C,alquiltio, C, ;alquilsulfonil, halégeno, hidroxi,
ciano, trifluorometil y trifluorometoxi; Alternativamente, cuando los
radicales aril y heteroaril son reemplazados por dos sustituyentes unidos
a los dtomos adyacentes de carbono, los dos sustituyentes pueden
formar juntos una porcién tinica y fusionada; en donde esta porcién se
selecciona del grupo formado por -(CH,), 5~ y -O(C1),; O-,

R’ se selecciona del grupo formado por aril y hetercaril sustituidos
opcionalmente con uno o dos sustituyentes adicionales a la porcién -A-
Z seleccionada independientemente del grupo formado por C, alquil,
Gy dlquenil, C, alooi, amino, G alquilamino, di(C, alquil)amino, Cyq
alquilcarbonil, C,; alquilcarboniloxi, C, alquiloxicarbonil,C,,
alquilaminocarbonil, C,; alquilcarbonilamino, C,alquilio, C,,
alquilsulfonil, halégeno, hidroxi, ciano, trifluorometil y trifluorometoxi;
alternativamente cuyo los radicales aril y heteroaril son sustituidos con
dos sustituyentes opcionales unidos a los dtomos adyacentes de
carbono, los dos sustituyentes pueden formar juntos una porcién iinica

e



s
yfusiomda;dondeestapmtesesdecdomdelgmp(.)fom'ndopor-
CH)ys~ y -OCH),504 / / 5

A se selecciona del grupo formado por -C(=X)- y-SO;
X se selecciona del grupo formado por Oy S;

Z se selecciona del grupo formado por -OR") y -NR’)R®);

R*se selecciona del grupo formado por hidrogeno, C, jalquil (sustituido
opcionalmente por uno a tres sustituyentes halégenos), C,alcoxi(C,.
Jalqul, C,galquenil, cicoalquil,  cicloalquil(C, Jalquil, heterocidli,
heterociclil (C,galquil, aril, aril(C,Jalquil, heteroaril, heteroaril(C,
Jalqul, amino(C,Jalqul, s  alquilamino(C,galquil, di(C,
palquilamino(C, Jalquil y hidroxi(C, Jalquil; en donde el radical
heterociclil se sustituye opcionalmente con uno a tres sustituyentes
seleccionados independientemente del grupo formado por C,¢ alquil,
C,¢alcoxi, C, calquenil, cicloalquil, trifluorometil, halégeno, hidroxi, oxo
y ciano; y, donde el radical aril es sustituido opcionalmente por uno a
cuatro sustituyentes seleccionados independientemente del grupo
formado por C, ; alquil, C, calcoxi, C; alquenil, cicloalquil, -OCH,O-, -
O(CH,),0-, trifluoromenl, halégeno, hidroxi y ciano; y,

R®y R® son seleccionados independientemente del grupo formado por
hidrogeno, C,salquil (opcionalmente sustituido por uno a tres
sustituyentes halégenos) Cygalcoxi(C,galquil, C,4alquenil, cicloalquil,
cicloalquil(C, Jalquil, heterociclil, heterociclil(C, )alquil, arl, aril(C,
Jalqul, heweroari, heteroarl(C,) alqul, amino(Cyalqul, C,



vlquilamino(C, Jalquil, di(C,Jalqulamino(Cyy) alqui, amincimino,
aminocarbonil, aminocarbonil(C,)alquil, ariloxicarbonilamino (C,,)
alquil, heteroariloxicarbonilamino (C,,) alquil, hidroxi(C,alquil y
trifluoro(C, Jalcoxi; donde el radical heterociclil es opcionalmente
sustituido por uno a tres sustituyentes independientemente
seleccionados del grupo formado por C, salquil, C, calcoxi, C, alquenil,
cicloalquil, trifluorometil, halégeno,  hidroxi, oxo y ciano; y, donde el
radical aril es opcionalmente sustituido por uno a cuatro sustituyentes
independientemente seleccionados independientemente del grupo
formado por C,alquil, C,alcoxi, C, salquenil, cicloalquil, -OCGH,0O-, -
O(CH,),0-, trifluorometil, halégeno, hidroxiy ciano; alternativamente,
R’y R pueden, junto con el nitrégeno al cual estin unidos, forman una
porcién fusionada heterociclil opcionalmente sustituida con uno a
cuatro sustituyentes seleccionados independientemente del grupo
formado por C, salquil, C, salcoxd,C, salquenil, cicloalquil, trifluoromet,
haldgeno, hidroxi y ciano; y compuestos farmacedticamente aceptados,
tales como enantiémeros diastomeros y sus sales correspondientes

27.El método de la reivindicacién 26 en donde la cantidad terapéuticamente
efectiva esta desde aproximadamente 0.01 Mg/ dia hasta aproximadamente
15.000 Mg / dia

28.El mérodo de la reivindicacién 26 en donde el compuesto modulador
receptor 8 ~opiceo o [ - opiiceo es un analgésico efectivo

29.El mérodo de la reivindicacién 26 donde el compuesto modulador
receptor & -opiiceos o U - opidceos es un efectivo agente
inmunosupresor, antinflamatorio, agente para el tratamiento de
condicionas neuroldgicas y siquitricas, medicamento para casos de abuso
de droga y alcohol, agente para el tratamiento de gastritis y diarrea, agente
cardiovascular o agente para el tratamiento de enfermedades respiratorias

K
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30.El método de 1a reivindicacién 26 donde la condicién farmacolégica es

dolor //?

31.Una composicién farmacéutica que comprende una combinacién de un
compuesto modulador receptor p - opidceo y un compuesto modulador
receptor seleccionado del grupo formado por un 8 -opidceo y un
compuesto modulador receptor p - opidceo representado por |2 Formula
D:

R2 R:—A—7Z

en donde:

R! se selecciona del grupo conformado por hidrégeno, C,  alquil, halo,,
3 (C..0) alquil, G, alquenil, C, galcoxi(C, Jalquenil, C, galquinil, C, salcoxi
(C,galquinil, cicloalquil, cicloalquil(C,,) alquil, cicloalquilcarbonil(C,
Jalquil, cicloalquil (C,q) alquenl, cicloalquil (Cy4) alquini, heterocicll,



heterocicll (C,) alquil, heterocicilcarbonil (C, ) alquil, heterocidil (C,
o) alqueni, heterociclil (C,4) alquinil, aril, aril (C,y) alquil, arilcarbonil
(Cralqil, arl (C, ) alqueail, arl (C,4) alquind, arlaminocarbonil (C,)
alquil, heteroaril (C,) alquil, heteroarilcarbonil (C,,) alquil, heteroaril
(C,¢) alquenil, heteroaril (C,,) alquinil, heteroaroaminocarbonil (C,)
alqul, Y, -N-{, Jalquil, R%O-(C, Jalquil, RS$-(C,Jalquil, RSO-
Cialquil y R“-SO,-(C,jalquil; donde: el radical heterocidil es
substituido opcionalmente con uno a tres sustituyentes seleccionados
independientemente del grupo formado por C, calquil, C,, alquenil, C,.
salcoxi, amino, C, calquilamino, di(C,; alquil)amino, C, , alquilcarbonil,
C,s alquilcarboniloxi, C,alquilcarbonilamino, C,alquiltio, C,,
alquilsulfonil, halégeno, hidroxi, oxo, ciano, trifluorometil y
trifluorometoxi; y, donde los radicales aril y heteroaril estin substituidos
opcionalmente por uno a tres sustituyentes seleccionados
independientemente del grupo conformado por C,;alquil, C, ;alquenil,
Cigalcoxi, amino, C,alquilamino, di(C,salqui) amino, C,
salquilcarbonil, C,  alquilcarboniloxi, C, alquilcarbonilamino, C,
alquiltio, C, calquilsulfonil, halégeno, hidroxi, ciano, wifluorometl y
trifluorometoxi;

R"™ es seleccionado independientemente del grupo formado por
hidrogeno, ¢, alquil, C,salcoxi C(;q)alquil, hidroxi(C,galquil, halo,.
»(Cidalquil, Halo,;(C,y) alcoxi(C,alquil, C,salquenil, C,;alquinil,
cicloalquil, cicloalquil(C,,)alquil, heterociclil, heterociclil(C,g)alquil,
heterociclil(C, galquenil, heterociclil(C,4) alquinil, aril, aril(C,alquil,
aril(C, Jalquenil, arl(C, Jalquini, arilcarbonil(C, ) alqui, heteroar,
heveroaril(C, Jalquil, heveroarl(C; 8)alquentl, heteroarl(C, ) alquinil y
heteroarilcarbonil(C, ,)alquil; donde el radical heterociclil es substituido
opcionalmente por uno a tres sustituyentes seleccionados



independientemente del grupo formado por CMa]qm'I, C,_,,alquenil, C.
galcoxi, amino, C, qalquilamino, di(C,alquillamino, C,alquilcarbonil,
Cis alquilcarboniloxi, C,alquilcarbonilamino, ~C,galquiltio, C,
clquilsulfonil, halégeno, hidroxi, oxo, diano, trifluorometil y
trifluorometoxi; y, donde el radical aril y heteroarnl son substituidos
opcionalmente con uno a tres sustituyentes seleccionados
independientemente del grupo formado por C, calquil, C, ¢ alquenil, C,.
calcoxi, amino, C, calquilamino, di(C,¢alquillamino, C,4 alquilcarbonil,
Coalqulcarbonilosi,  Calquicarbonfamino,  Clquilio, Gy
alquilsulfonil, halégeno, hidroxi, ciano, trifluorometil y trifluorometoxi;

R? se selecciona del grupo formado por los radicales aril y heteroaril
sustituidos opcionalmente con uno a tres sustituyentes seleccionados
independientemente del grupo formado por C, ;akuil, C, calquenil, C,_
calcoxi, amino, C,, alquilamino, di{C, calquil)amino, C,alquilcarbonil,
C,calquilcarboniloxi,C, , alquiloxicarbonil, C, calquilaminocarbonil, C,.
calquilcarbonilamino, C,alquiltio, C, calquilsulfonil, halégeno, hidroxi,
ciano, triftuorometil y trifluorometoxi; Alternativamente, cuando los
radicales arl y heteroaril son reemplazados por dos sustituyentes unidos
a los itomos adyacentes de carbono, los dos sustituyentes pueden
formar juntos una porcién tinica y fusionada; en donde esta porcidn se
selecciona del grupo formado por -(CH,)s - y -OCH)), O-,

R} se selecciona del grupo formado por aril y heteroaril sustituidos
opcionalmente con uno o dos sustituyentes adicionales a la porcidn -A-
Z seleccionada independientemente del grupo formado por C,salquil,
C,¢ alquenil, C, alcoxi, amino, C, calquilamino, di(C,calquil)amino, C,

72
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dqulcarbonil, C,,  alqulcarbonilox,  C,alquilexicarbonilC
alquilaminocarbonil, C,¢ alquilcarbonilamino, C,alquilio, C,
alquilsulfonil, halégeno, hidroxi, ciano, trifluorometil y trifluorometoxi;
altemativamente cuyo los radicales aril y heteroaril son sustituidos con
dos sustituyentes opcionales unidos a los itomos adyacentes de
carbono, los dos sustituyentes pueden formar juntos una porcién tnica
y fusionada; donde esta parte se selecciona del grupo formado por -
(CH)ss~ y “OCHY),.40+

A se selecciona del grupo formado por -C(=X)- y -SO,;
X se selecciona del grupo formado por Oy S;

Z se selecciona del grupo formado por -ORY) y -NRI)R);

R*se selecciona del grupo formado por hidrogeno, C, salquil (sustituido
opcionalmente por uno a tres sustituyentes halégenos), C, alcoxi(C,.
Jalqui, C;galquenil, cicloalquil, cicloalquil(Cyg)alquil, heterocicli,
beterociclil (C,g)alquil, aril, arl(C,galquil, heteroaril, heteroaril(C,.
Jqil, aminoCJalqul, o  aqulaminoCJalqul, (G,
galquilamino(C, Jalquil y hidroxi(C, galqui; en donde el radical
heterociclil se sustituye opcionalmente con uno a tres sustituyentes
seleccionados independientemente del grupo formado por C,; alquil,
Cyalcoxi, C, calquenil, cicloalquil, trifluorometil, halégeno, hidroxi, oxo
y ciano; y, donde el radical aril es sustituido opcionalmente por uno a
cuatro sustituyentes seleccionados independientemente del grupo
formado por C, alquil, C, ;alcoxi, C; calquenil, cicloalquil, -OCH,O-, -
O(CH,),0-, trifluorometil, halégeno, hidroxi y ciano; y,
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R’y R* son seleccionados independientemente del grupo formado por
hidrogeno, C,alquil (opcionalmente sustituido por uno a tres
sustituyentes halégenos) C, salcoxi(C, Jalquil, C,jalquenil, cicloalquil,
cicloalquil(C, Jalquil, heterociclil, heterociclil(C,Jalquil, aril, aril(C,.
Jalquil, heteroaril, heteroaril(C,y) alquil, amino(C,Jalqul, C,
salquilamino(C, Jalquil, di(C,y)alquilamino(C,g) alquil, aminoimino,
aminocarbonil, aminocarbonil(C,,)alquil, ariloxicarbonilamino (C,g)
alquil, heteroariloxicarbonilamino (C,,) alquil, hidroxi(C, Jalquil y
trifluoro(C, Jalcoxi; donde el radical heterociclil es opcionalmente
sustituido por uno a tres sustituyentes independientemente
seleccionados del grupo formado por C, alquil, C, calcoxi, C, alquenil,
cicloalquil, trifluorometil, halégeno,  hidroxi, oxo y ciano; y, donde el
radical aril es opcionalmente sustituido por uno a cuatro sustituyentes
independientemente seleccionados independientemente del grupo
formado por C,salquil, C, calcoxi, C, calquenil, cicloalquil, -OCH,0-, -
O(CH,),0-, trifluorometil, halégeno, hidroxi y ciano; alternativamente,
R*y R pueden, junto con el nitrdgeno al cual estin unidos, forman una
porcién fusionada heterociclil opcionalmente sustituida con uno a
cuatro sustituyentes seleccionados independientemente del grupo
formado por C, calquil, C, ;alcoxi,C, calquenil, cicloalquil, trifluorometil,
halégeno, hidroxi y ciano; y compuestos farmacetticamente aceptados,
tales como enantibmeros diastomeros y sus sales correspondientes
32.La composicibn farmacéutica de la reivindicacién 31 en donde el
compuesto modulador receptor p - opidceo se selecciona de alfentanil,
alilprodina, alfaprodina, anileridina, bezitramida, buprenorfina, clonitazene,
ciclazocine,  dextromoramida, = dihidrocodeina,  dihidromorfina,
etoheptazina, etilmorfina, etonitazeno, fentanil, heroina, hidromorfona,
hidroxipetidina, isometadona, ketobemidona, levallorfan, levorfanol,

A



lofentanil, meperidina, meptazinol, metazocina, metadona, morfina,
nalbufina, norlevorfanol, normetadona, nalorfina, normorfina, opio,
oxicodona, oximorfona, fenazocina, piritramida, propiram, propoxifene,
sufentanil, tramadol y diastomeros, sales, complejos y las mezclas de
cualquiera de los anteriores.

33.Un método para el tratamiento de una condicién farmacolégica en un
sujeto que necesite de este comprendiendo la administracién al sujeto de
una cantidad terapéuticamente efectiva de la composicién farmacéutica de
la reivindicacién 31 '

34.El mérodo de la reivindicacién 33 en donde la cantidad terapéuticamente

efectiva esta desde aproximadamente 0.01 Mg/ dfa hasta aproxi te
15.000Mg /dia

35.El método de la reivindicacién 33 donde la composicién farmacéutica es
un analgésico efectivo

36.El método de la reivindicacién 33 donde la composicién farmacéutica es
un efectivo agente inmunosupresor, antinflamatorio, agente para el
tratamiento de condicionas neurolégicas y siquiitricas, medicamento para
casos de abuso de droga y alcohol, agente para el tratamiento de gastritis y
diarrea, agente cardiovascular o agente para el tratamiento de
enfermedades respiratorias

37.El método de la reivindicacién 26 donde la condicién farmacolégica es
dolor
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ORT-1375
3-({DIARYLMETHYLENE)-8-AZABICYCLO[3.2.]JOCTANE DERIVATIVES

FIELD OF THE INVENTION

The present invention Is directed to compounds useful as delta-opiold
and mu-oploid receptor modulators. More particulary, the present invention is
5 directed to 3-(dlaryimethylens)-8-azabicycio[32.1joctane dervatives useful as
delta-opioild or mu-opilold receptor modulators.

BACKGROUND OF THE INVENTION

WO 87/23466 desciibes compounds as having an analgesic effect of a

genearal and one preferred formula:
10

WO 98/28270 destribes compounds as having an anaigesic effect of a
gensral and one prefemred formula:

[27
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WO 08/28276 describes compounds as having an analgeslc effect of a
general and one preferred formula:

v /)“l

(.

. NN

R,

Amide derivatives of 3-aminotropane have been prepared and described

as having potential pharmacological activity (Gutkowska, B., et al., Acta Pol.
10 Pham., 1984, 41(6), 613-817), of the formula:

[2F
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WO 83/15082 describes compounds as delta-aplold (5-oploid) and

mu-oplold (u-oplold) receptor agonists of (appraximataly) the general formula:

Fove ey
X

The synthesis and hinding affinities for 4-Diarylaminotropane

compaunds as 3-oploid agonists have been desacribed (Boyd, R.E., Carson,

10 J.R., Codd, E.E., Gauthier, A.D., Nelson, LA and Zhang, S-P., Biorg. Med.
Chem. Leit., 2000, 10: 1108-1111) of the general formula:

121
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wherein R is hydrogen, methyl, propyl, haxyl, 2-ethyfbutyl, aliyl, 3,3-dimethallyl,
cyclohexyimethyl, phenethyl, phenyipropyl, 2.2-diphenylethyl,

3 4-dimethoxyphenethyl, 4-fluorophenethyl, 2-furyimethyl,
3.4-methylenedioxybenzyl, cyano and X Is N,N-dimethylamino,
N,N-disthylamino, N,N-dipropylamino, N-mathyl-N-ethylamino,
N-methyl-N-propylamino, N-methyl-N-phenylamino, N-ethyl-N-{4-
methyllbenzytamino, N-butyl-N-ethylamino, N-butyl-N-propylamino,
[N-othyl-N-{2-methy})allyljamino, hydraxy, O-f-butyl and 1-pyrrolidinyl; and, Y is
hydrogen, methoxy and methyithlo.

Other selactive 4-{(8-alkyl-8-azabicycio[3.2.1] octyl-3-yl)-3-arylanilino}-
N.N-dlethylbsnzamide 8-oplold ligands have siso been described (Thomas,
J.B., Atkinson, RUN., Rothman, R.8., Burgeas, J.P., Mascarella, 5.W., Dersch,
C.M., Xu, H. and Camoll, F.., Blorg. Med. Chem. Leit., 2000, 10: 1281-1284).

The present Invention s directed to compounds useful as delta-oplold
and mu-oplold receptor modulators. More particularly, the present invention Is
directed to deita-oplold and mu-oploki receptor modulators.

It is an object of the present invention to provide 3-{dlarylmethylene)-8-
azablcyclo[3.2.1]octane derivatives useful as 8-oplold or p-opioid receptor
moadulators, [t is also an objact of the present invention to provide 8-oploid and
p-oplold receptor selective agonists as anaigesics having reduced side-effects.
It Is another objact of the prasent Invention to provide §-oploid and p-oplold
receptor selective antagonists as Inmunosuppressants, antiinflammatory
agents, agents for the treatment of neurological and psychiatric conditions,
medicaments for drug and alcohol abuse, agents for treating gaetritis and
diarrhea, cardiovascular agents and agents for the treatment of respiratory
diseases, having reduced side-effects. It is also ancther object of the present
invention to provide a useful phamaceutical composition comprising &
compound of the present Invention useful as a 8-oplold or p-opiold receptor
modulator. ' It is a further object of the present Invention to provide a useful

4
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pharmaceutical composition comprising a 3-oplold or p-oploid receptor
moduliator compound of Formula (1) in combination with a p-oplold receptor

modulator or a 5-oplold or p-oploid receptor modulator compound of Formula
(I) wherein the combination has a synerglatic therapeutic effect.

SUMMARY OF THE INVENTION
The present invention provides an oplold receptor modulator compound

selected from the group consisting of a 8-oploid and a p-oploid receptor
modulator compound of Formula (I):

R ——A——Z

—2

()]

wherein:

R’ Is selected from the group consisting of hydrogen, C,.alkys, halo, s(CyJalkyl,
Cy,alkenyl, C, (alkoxy(C, Jalkenyl, C, ;alkynyl, C, ,alkoxy(C,,)alkynyl,
cycloalkyl, cycloalkyl(C, )alkyl, cycloalkyicarbonyl(C, ,)alkyi,
cycloalkyl(C, s)alkenyl, cycloalkyi(C,,)alkynyl, heterocyciyi,
heterocyclyl{C,,;)alkyl, heterocydlylcarbonyl(C, ,)alkyl,
heterocyciyl(C, ,)alkenyl, heterocyciyl{C, Jalkynyl, aryl, aryl(C, Jafkyl,
arylcarbonyl(C, ,)alkyl, aryi(G, ,)elkenyl, ary}{(C, ,)alkynyl,
arylaminocarbony)(C,..)alkyl, hetsroaryl(C, ,)alkyl,
heteroaryicarbony|(C, ,)alkyl, heteroaryl(C, Jalkenyl, heteroaryl(C,,)alkynyl,
heteroarylaminocarbonyl(C,Jalkyl, (R™),-N-(Cy sJalkyl, R™*-0+(C, Jalkyl,
R™-8-(C, Jalkyl, R"-S0-(C, j)alkyl and R"-80{C,,)alky}; whereln



02220 9haTeLED

10

15

20

ORT-1375

heterocyciyi Is optionally substituted with one to three substituents
indepandently selected from the group consisting of C,alkyl, C, ;aikenyt,
Cy.¢alkoory, amino, C,,alkylamino, diC, ,alikyl)amino, C, caliylcarbonyl,
C,.alkylcarbonyioxy, C,salkylcarbonylamino, C, alkyithio, C,alkylsulfonyl,
halogen, hydroxy, oxo, cyano, trifluoromethyl and trifluoromethoxy; and,
whenein aryl and heteroaryl are optionally substituted with one to three
substituents indspendently selectad from the group consisting of C, ,alkyl,
C, alkenyl, C,.alkoxy, amino, C,alkylamino, di{(C,alkyl)amino,
C...alkyicarbonyl, C, ;alkylcarbonyloxy, C, salkylcarbonylamino, C, ;alkytthio,
C..salkylsulfonyl, halogen, hydroxy, cyano, trifluoromethyl and
triflucromethoxy;

R" Is independently selactsd from the group conalsting of hydrogen, C, alkyl,

Cy.4lkoxy(C, g)alkyl, hydroxy(C.)aikyl, halo,(C,,)alkyl,

halo, o{Cy..)alkoxy(C,c)alkyl, C,alkenyl, C,,alkynyl, cycloalkyl,
cycloalky|(C, j)alkyl, hetarocyciyl, heterocycivi(C, )alkyl,
heterocycly(C,..Jalkenyl, heterocyclyi(C,.Jalkynyt, aryl, aryi(C, Jalkyl,
aryl(C.,)alkenyl, aryl(C., J)alkynyl, aryicarbonyl(C. ,)alkyl, heteroaryl,
heteroaryi(C, ,Jalkyl, heteroaryl(C, ,)alkenyl, heteroaryl(C,,)elkynyi and
heteroaryicarbonyl(C, ,)alkyl; wherein heterocyclyl Is optionally substihited
with one to three substituents independently selected from the group
consisting of C, salkyl, G, ;alkenyl, C, atkoxy, amino, C, .alkylamino,

di(C, .alkyl)amino, C, calkyicerbonyl, C, ,alkyicarbonyicxy,
C,.s8lkyicarbonylamina, C, alkyithlo, C,,alkyleulfonyl, halogen, hydroxy,
oxn, cyano, trifluoromethyl and trifluoromethoxy; and, whereln aryl and
heterocary! are aptionally substituted with one io three substituents
independently selected from the group conslsting of C, ,alkyl. C,alkenyl,
C,.s8lkoxy, amino, C, ;alkylamino, di(C, ,alkyl}amino, C, alkyicarbonyi,

C..e8lkyicarbonyloxy, C, salkylcarbonylamino, C, ,alkyithio, C, salkylsulfonyl,
halogen, hydroxy, cyano, trifluoromethyl and trifluoromsthoxy;

R is selacted from the group consisting of aryl and heteroaryl optionalty

substituted with one to three subetituents independently selected from the
6
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group consisting of C, alkyl, Cy.alkeny, C,alkoxy, amino, C,,alkylamino,
di(Cy,alkyl)amino, C, ;alkyicarbonyi, C,.alkyicarbonyloxy,
C, qsalkyloxycarbonyl, C, .alkylaminocarbonyl, C, salkyicarbonylamino,
C,.calkyithio, C, (alkyisulfonyl, halogen, hydroxy, cyano, triflucromsthyl and
5 rifluoromethoxy; altemnatively, when aryl and heteroaryi are substituted with
ftwo substituents attached to adjacent carbon atoms, the two subsiftuents
can together form a single fused molety; wherein the molety Is selected
from the group consisting of {CH,), - and -O(CH,), ;0

10 R'Is selacted from the group consisting of aryl and heteroaryl optionalty
substituted with one or two subatituents in addition to the -A-Z molety
independently selected from the group consisting of C, jalkyl, C, ;alkenyl,
Ch.alkoxy, amino, C, .alkylamino, di{C, salicyl}amino, C, ;alkyicarbonyl,
C,.calkylcarbonyloxy, C, jalkylaxycarbonyl, C, salkylaminocarbonyl,

16 C. .alkylcarbonylamino, C, saliyithio, C, .alkylsulfortyl, halogen, hydroxy,
cyano, triftuoromethyl and trifluoromsethoxy; altematively, when aryl and
heteroaryl are substituted with two optional substituents attached to
adjacent carbon atoms, the two substituents can together form a single
fusad moiety; wherein the molety ls selected from the group consisting of

20 «{CH,), s~ and -O{CH,), ,0-;

A s selected from the group conalsting of -C(=X)- and -SO,-;

X Is selected from the group consisting of O and S;
25
Z is selected from the group conasisting of -O(R*) and -N(R}(R");

R* Is selected from the group conslsting of hydrogen, C, ,aliyl (optionally
substituted with one to three halogen substituents), C, ,alkoxy(C, )alkyl,

30 Cy.tlkenyl, cycloalkyl, cycloalkyl(C,,)alkyl, heterocyciyl,
heterocyciyl(C,,)alkyl, aryt, aryl(C,,)alkyl, heteroaryl, heteroaryl(C, ,)alkyl,
amino(C, jJalkyl, C, salkylamino(C, s)alkyl, dI{C, )alkylamino(C, ,)alkyi and
hydroxy(C,.,)alkyl; wherein heterocyciyl is optionafly substituted with one to

7
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three substituents independently selectad from the group consisting of / gq
C.ealkyl, C, alkoxy, C, alkenyl, cycloalkyl, riflucromethyi, halogen,

hydroxy, oxo and cyano; and, wherein aryl is optionally substituted with one

to four substituents independently selected from the group conasisting of

C,.qalkyl, C,,alkoxy, C,,alkenyl, cycioalkyl, -OCH,0-, -O(CH,),0-,

trifluoromethyl, helogen, hydroxy and cyano; and,

R® and R® are independently selectad from the group consisting of hydrogen,

C, s8lkyl (optionally substituted with one to three halogen substituents),
Cy.alkoxy(C, 4)alkyl, C,,alkenyl, cycloalkyl, cycloalkyl(C, )alkyl,
hetsrocyciyl, heterocyclyl(C,,)alkyl, aryl, ary{C,,)alkyl, heteroaryl,
heteroary}(C, ,)alkyl, amino(C, )alkyl, Cy,alkylamino(C,.,)alky},
di(C,..)alkylamino(C, . )alkyl, aminoimino, aminocarbonyl,
aminocarbonyi{(C, ,)alkyl, aryloxycarbonylamino(C, j)alkyl,
heteroaryloxycarbornylamino(C, Jalkyl, hydroxy(C,)alkyl and

trifluoro(C,_ )Jalkoxy; wherein heterocyclyl Is optionally substituted with one
to three substituents independently selectad from the group conslsting of
Ci8lkyl, C, ,alkaxy, Cy,alkenyl, cycioalkyl, trifluoromethyl, halogen,
hydroxy, oxo and cyano; and, wherein aryl is optionally substituted with one
to four substituents independently selected from the group consisting of
Cyealkyl, C, saliaxy, C,alkenyl, cycloalkyl, -OCH,0-, -O(CH,),0-,
trifiuoromethyl, halogen, hydroxy and cyano; altamatively, R® and R® may,
together with the nitrogen to which they are atiached, form a fused
heterocyclyl molety optionally substituted with one to four substituents
independently aslected from the group consisting of C, salkyl, C, (alkaxy,
C,salkenyl, cycioalkyl, trifluoromethyl, halogen, hydroxy and cyano;

and pharmaceutically acceptable enantiomers, diastereomers and salts

thereof.

DETAILED DESCRIPTION OF THE INVENTION

Embodimenta of a compound of Formula (I) include those compounds
8
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wherain, preferably, R' Is selected from the group consisting of hydrogen,
Cyealivl, C,,alkenyl, C, alkynyl, cycioalkyl, cycloalkyl(C, ,)alkyi, heterocyclyl,
heterocyciyi(C,,)alkyl, heterocyclylcarbony)(C.,)alkyl, aryi(C,,)alkyi,
arylcarbonyl(C, ,)alkyl, aryKC, Jaikyrryl, arylaminocarbonyl(C,.)aliyl,
hetaroaryl(C, JJalkyl, (R")-N-(C,Jalkyt and R®-0-{C, j)alkyi; wherein
hetarocyclyl is optionally substituted with one to three substituents
independently selected from the group consisting of C, ;alkyl, C, ,alkoxy,
halogen, hydroxy, oxo and cyano; and, wherein ary! Is optionally substituted
with one fo three substituents iIndependently selected from the group conslsting
of C, salkyl, C,,alkaxy, halogen, hydraxy and cyana.

More preferably, R’ Is selectad from the group consisting of hydrogen,
methyl, ethyl, n-propyl, Fpropyl, r-butyl, t-butyl, n-hexyl, butenryl, aliyl,
3,3-dimethatiyl, cyclopropyl, cyclopropyX{(C, ;)alkyl, cyclohexyi,
cyclohexyl(C, JJalkyl, pyrrolidinyl, pyrrolidinyl(C, Jalkyl, 1,3-dlaxolanyl(C, Jalky,
2-midazolinyl, 2-imidazolinyl{C, j)aliyl, Imidazolidinyl, Imidazolidinyl(C, JJalkyl,
2-pyrazolinyl, 2-pyrazaliny}(C, J)alkyl, pyrazolidinyl, pyrazolidinyi(C, J)alkvl,
Piperidinyl, piperidinyi(C, s)alkyl, morpholinyl, morpholinyl(C,,)alkyl,
thiomorpholinyt, thiomorphaliny(C, ;)alkyt, piperazinyl, piperazinyl(C,j)alikyl, [4-
(C, a)Jalkyl-5-0x0-1,4-dhydrotetrazol-1-yi){C, J)alkyl, piperonyl, (1,3-benzodioxol-
5-yI){C;,)alkyl, (2,3-dihydro-1,4-benzodioxin-8-yl)carbonyl(C, ,)alkyl, (3,4~
dihydro-2H-1,5-benzodioxepin-7-ylcarbony(C, JJaikyl, benzyl, phenyl(C,)alkyl,
pheny|(C,,)alkynyl, diphenyi(C, )alkyl. phenyicarbonyi(C, ,)alkyl,
phenylaminocarbonyl(C,)alkyl, furyl{C. J)alkyl, thienyl(C, ,)alkyl,

Pymolyi{(C, s)alkyl, coazolyl(C, ,)alkyl, thiazoiy}(C, . )alkyl, imidazolyl(C,Jaliyl,
pyrazolyl(C, ,)alkyl, lsaxazolyl(C, J)alkyl, lsothiazoly)(C, ,)alkyl, 1,2,3-
oadiazolyl(C, ,)alkyl, 1,2,3-triazolyl(C, Jelkyl, 1.3,4-thladiezolyl(C, )alkyl,
pyridiny{C, j)alkyl, pyridazinyi(C, s)alkyl, pyrimidiny}(C, ,)alkyl,
pyrazinyl(C,,)alkyl, 1,3,6-triazinyl(C, ,)alkyl, indolyl(C, ,)alkyl.
benzobjfuryl(C,..)elkyl, berzofblthienyl(C, )alkyl, (R™)-N-(C, ,)alkyl and
R*-0-(C,;)alkyl; wherein pyrrolidinyl, 24midazolinyl, imidazolidinyl,
2-pyrazolinyl, pyrazolidinyl, piperidinyl, morpholinyl, thiomorphalinyt and
piperazinyl are optionally substituted with ane tn three substituents selectad
g
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from axo; and, wherein phenyl la optionally substituted with one to three
substituents independently selected from the group consisting of methyl, ethyl,
n-propyl, n-butyl, methoxy, ethoxy, propoxy, butoxy, chiorine, fluorine, hydroxy
and cyano.

Most preferably, R' is selected from the group consisting of hydrogen,
methyl, n-propyl, n-butyl, allyl, 3,3-dimethaliyl, cyclopropyimethyl,
cyciohexylethyl, 2(4-ethyl-5-ox0-1,4-dihydrotetrazol-1-yl)ethyl, piperony), 2-
(1,3-benzodioxol-5-yi)ethyl, 2-(2,3-dlhydro-1.4-benzodioxin-8-yi)-2-oxoethyl, 2-
(3 4-dihydro-2H-1,5-benzodioxepin-7-yl)-2-axoethyl, benzyl, phenethyl,
phenylpropyl, phenaxyethyl, phenyicarbonyimathyl, phenyicarbonylethyl,
phenylaminocarbonyimethyl, thienylmethyl, thianylathyl, imidazolyimethyl,
pyridinylmethyl and indolylethyl; wherein phanyl ls aptionally substituted with
one i three substituents independsntly selected from the group consisting of
methoxy, fluorine, hydraxy and cyano.

Embodiments of a compound of Formula (i) include those compounds
wherein, preferably, R™ ia independently selectad from the group consisting of
hydrogen, C, ,alkyl and aryi; wherein aryl is optionally substituted with one to
three substituents independently selected from the group consisting of
Cyealkyl, C,,elkenyl, C,,alkoxy, amino, C,,alkylamino, di(C, ,alkyl)amino,

C, salkylcarbonyl, C,.alkylcarbonyloxy, C,aikylcarbonylamino, C, alkyithio,
C.etlkylsulfonyl, halogen, hydroxy, cyanc, triflucromethyt and trifluoromethaxy.
More preferably, R" Is independently selectad from the group conasisting of
hydrogen, methyl, ethyl, n-propyt, Fpropyl, n-butyl, f-butyl and phenyl; wherein
phenyl ls optionally subsiituted with one to threa subatituents independently
selected from the group conslsting of C, alkyl, C, ,alkoxy, di(C, ,alkyllamino,
halogen, triflucromethyl and trifluoromethoxy. Most preferably, R" is
independently selected from the group conslating of methyl, ethyl and phenyl.

Embodiments of a compound of Formula (I) include those compounds
wherein, praferably, R? is selected from the group consisting of phenyl,

naphthalenyl, furyl, thienyl, pyrrolyl, oxazotyl, thiazolyl, imidazolyl, pyrazolyt,
10
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lscxazolyl, lsothiazolyl, 1.2,3-oxadlazolyl, 1,2,3-triazolyl, 1,3,4-thiadlazoiyl,
pyridinyl, pyridazinyt, pyrimidingl, pyrazinyl, 1.3,5-trtaziny, indoltyl, benzo(bjfury!
and benzo(bjthienyl optionally substituted with one to three subatituents
independently selected from the group conalsting of C, jalkyl, C, ,alkeny,
C,.alkaxy, amino, C,salkylamino, di(C, salkyllamino, C,jalkylcarbonyl,
C,.alkylcarbonyloxy, C, .alkyicarborrylamino, chiorine, flucrine, hydroxy,
frifiuoromethyl and triflucromethoxy.

More preferably, R? Is selected from the group consisting of phenyl,
furyl, thienyl, pyridinyl and benzablfuryl optionally substituted with one
substituent selectad from the group consieting of metinyl, ethyl, methoxy,
athaxy. methylamino, ethylamino, dimethylamino, diethylamino,
methylcarbonyl, methylcarbonyloxy, methylcarbonylamino, fluorine, hydroxy,
trifluoromethyl and triflucromethoxy.

Most preferably, R' is selected from phenyl optionally substituted with
one substituent selectad from the group consisting of methoxy and hydraxy.

Embodiments of a compound of Formula (I) include those compounds
wherein, preferably, R® is selected from the group consisting of phenyl,
naphthalenyl, furyl, thienyi, pyrrolyl, axazolyl, thiazolyl, imidazolyl, pyrazoiyl,
Isoxazolyl, isothiazolyl, 1,2,3-oxadiazolyl, 1,2 3-triazolyl, 1,3 4-thiadlazolyl,
pyridinyl, pyridaziny!, pyrimidinyl, pyrazinyl, 1.3.6-btazinyl, indolyl, benzofbjfuryt
and benzofb]thienyi optionally substituted with one or two substituents in
addition to the -A-Z molely independently selected from the group consisting of
methyl, ethyl, n-propyl, /propyi, aliyl, methoxy, ethoxy, amino, C, ;alkylamino,
di(C, )alkylamino, C, salkylcarboryl, C,;alkylcarbonylaxy, C, salkyicarbonyl,
C,.alkylaminocarbonyl, C, ;alkyicarbonylamino, C, alkyithlo, C, jalkylsulfonyl,
chioro, fiuoro, hydroxy, cyano, triflucromethyl and trifluoromethoxy;
alternatively, when phenyl ls substituted with two optional substituents attached
to adjacent carbon atoms, the two substituents can together form a single
fused molety; whereln the molety ls selected from the group conslsting of
~«CH,), ¢~ and -O(CH,), O~

1"
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More preferably, R? Is pheny! substituted with the molety -A-Z at the 3 or
4 position.

Embodiments of a compound aof Formula (I} Include those compounds
wherein, preferably, A is -C{=X)-.

Embodiments of a compound of Formula (I) include those compounds
wherein, preferably, Z is -N(R*}R").

An embodiment of a compound of Formula (I) includes those
compounds wherein, preferably, R* is selected from the group consisting of
C,salkyt {optionally substituted with one to three halogen substituents),
C,alkenyl, aryl and ary}(C, ,)alkyl; whereln aryl is optionally substituted with
one to two substituents independently selected from the group consisting of
C, selkyl, -OCH,0-, -O(CH,),0- and halogen.

More preferably, R* is selectsd from the group consisting of C, alkyl
(optionally substituted with one or three fluorine substituents), C, ,alkenyl.
phenyl and benzyl; whereln pheny! is optionally subatituted with one to two
substituents independently selacted frorn the group consisting of C, yalkyl,
-OCH,0-, -O{CH,),O- and fluorine.

Most preferably, R* is selected from the group conalsting of methyl,
sthyl, 3-methallyl, phenyl and benzyl; wherein phenyl is optionelly substituted
with one substituent selectad from the group conalsting of methy! and fluorine.

An embodiment of a compound of Formula (I) includes those
compounds wherein, preferably, R® and R® are Independently selected from the
group conslsting of hydrogen, C, alkyl, fluoro{C, ;)alkyl, trifiuoro(C, j)alkyl,
Cyalkoxy(C, )alkyl, C,,alkanyl, cyclopropyl, cyclopropyl(C,Jalkyl, cyclopentyl,
cyclopentyl(C, ;Jalkyl, cyciohexyl, cyciohexyl(C,,)alkyl, pyrrolidinyl,

pymolidiny}{(C,,)alkyl, 1,3-dioxolanyl, 1,3-dloxolanyi(C,.,)alkyl, 2-imidazolinyl,
12
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2-imidazolinyl(C, ,)alkyl, imidazolidinyl, imidazolidinyl{C.,.,)Jalkyl, 2-pyrazolinyl,
2-pyrazolinyl(C, ,)alkyl, pyrazolidiny{C,;)alkyl, piperidinyl, piperdinyl(C, Jalky,
morpholinyl, morphotinyl(C, JJalkyl, thiomorpholinyl, thiomorpholinyl(C,j)aliyl,
piperazinyl, piperazinyi(C, ,)alky!, piperonyl, phenyl, benzyl, phenyl(C,,)alii,
furyt, furyl(Cs)alkyl, thienyl, thienyl(C, )alkyl, pyrroiyi(C, Jalkyl, oxazoiyi,
0xazolyl(C, ;)alkyl, thiazolyl, thiazolyl(C, ,)atiyl, imidazolyl, ImidazolyC,Jalkyl,
pyrazolyl, pyrezolyl(C, j)alkyl, Iscoxszotyl, isoxazoiyl(C: Jalkyl, isothiazoiy,
isothlazolyl(C, Jalkyl, 1,2,3-oxadlezolyl, 1,2,3-oxadiazolyl{(C., ,)afkyl,
1.2,3-frlazolyl, 1,2,3-trtazolyi(C, ,)Jalkyl, 1,3.4-thladiazotyl,

1.3 4-thiadiazoly}(C, ;)alkyl, pyridinyl, pyridinyl(C,)allyt, pyridazinyl,
pyridazinyl(C, Jalkyl, pyrimidinyl, pyrimidiny}(C,c)alkyl, pyrazinyl,
pyrazinyl(C,4)alkyl, 1,3,5-triezinyl, 1,3,5-trlazinyi(C, JJalkyl, indotyl(C, j)alkyl,
benzofblfuryl, benzo[blfuryl(C, 4)alkyl, berzofbjthienyl,
benzo[bjthienyl(C, )atkyl, benzimidazolyl, benzimidazolyl(C..j)alkyl,

amino(C, z)alkyl, C, salkylamino(C, Jalkyl, di(C,,)alkylamino(C)alkyl,
aminolmino, hydroxy(C, .)Jslkyl and tifluoro{C,_)alkoxy; wherein pyrrolidinyl,
1,3-dloxolanyl, 2-imidazolinyl, Imidazolidinyl, 2-pyrazolinyl, pyrazolidinyl,
pliperidinyl, morpholinyl, thiomorpholinyl, piperazinyl are optionally substiuted
with one to three substituents independently selected from the group conasiating
of C, ,alkyl and oxo; and, wherein phenyl is optionally substituted with one to
four substituents independantly selected from the group conslating of C, ,alky,
C,.calkoxy, -OCH,0-, -O(CH,);0-, halogen, hydroxy and cyano; altematively, R®
and R* may, together with the nitrogen to which they are attached, form a fused
hetaracyclyl molety selected from the group consisting of pymolidinyl,
imidazolidinyl, pyrazolidinyl, piperidiny!, morpholinyl, thiomorpholinyl and
piperazinyt optionally substituted with one to four subatihients Independently
selacted from C,_alkyl.

More preferably, R® and R® are independently selectad from the group
consisting of hydrogen, methy, ethyl, ~-propyl, Hpropyl, t-butyl, fiucro(C,j)alkyl,
methoxy(C, J)alkyl, methallyl, cyclopropyi, cyclohexyt, phenyl, thiazolyl,
imidazolyl(C, ;)alkyl, benzimidazolyl(C, JJalkyl, dimethylamino{(C, ,)alkyl and
hydroxy(C, ,)alkyl; wherein pheny! is optionally substituted with one to three

13
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substituents selected from fluorine; altemnatively, R® and R® may, togsther with
the nitrogen to which they are attached, form a fused heterocyciyl molety
sealected from the group conelsting of pyrrolidinyl, piperidinyl and morpholinyl
optionally substituted with one to four substituents independently selected from
the group conelsting of methyl, ethyl, n-propyt and n-butyl.

Most preferably, R® and R® are independently selected from the group
conslsting of hydrogen, methyl, ethyi, n-propyl, Hpropyl, &butyl, 2-fluoroethyl,
methoxyethyl, methallyl, cyclopropyl, cyciohexyl, phenyl, thiazolyl,
2-(2-imiiazolyf)ethyl, benzimidazolylmethyt, dimethylaminopropyl and
hydroxyethyl; wherein phenyl is optionally subatitisted with fluorine;
sitematively, R? and R* may, together with the nitrogen to which they are
attached, form a fused heterocyclyl molety selectad from the group conslsting
of pyrolidinyl, piperidinyt and morpholinyl; whenein piperidinyl Is substituted
with two or four substituents selected from methyl.

Table 1 liste compounds axampiified In the present Invention of the

formula:
Table 1

wherain the molety ~C(=X)- is substituted on phenyl at the 3 or 4 poslition and

16 R',—C(=X)- and Z are dependently selectad from the group consisting of:

Ex# R'. L(=X)- z
1 methyl 4C(=0)}  N,N-diethylamino;
14
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aliyl
2+{4-fluorophenyl)ethyl
2-(2-thlenyl)ethyl
2-(3-indolylethyl
2-cydiohexylethyl
2-phenoxyethyl

2-(4-athyt-6-ox0-1,4-
dihydrotetrazol-1-yl)ethyl

2-phenyl-2-oxpethyl
2-{4-methoxyphenyl)-2-
oxnethyl
2-(3-cyanophenyl)-2-
oxoeathyl

2+(2,3-dihydro-1 4-
banzodioxin-8-y1)-2-
oxoethyl

243 4-dhydro-2H-1,5-
benzodioxepin-7-yi)-2-
oxoethyl

propyl
2-phenylsthyt
piparony!
3-phenylpropyl
methyl

2-phenylethyt
2-phenylethyl
2-phenylethy!
2-phenylethyl
Z-phenylethyl
2-phenylethyl

2-phenylethyl
2-phenylethyt
2-phenylethyl

-4C(=0)
4-C(=0)-
-4-G(=0)-
4-C(=0)
4C(=0)
4C(=0)-
-4-C(=0)-
4-0(=0)

-4-C(=0)
4-C(=0)

4-C(=0)-
4-C(=0)-

4-C(=0}

-4-C(=0)
-4C(=O}
-4-C(=0}
4<(=0)
-3-C(=0)-

4-C=8)
~4-C(=0}
4C=0)
4-C(=0)
4C(=0)
4-C(=0}

4-C(=0}

-4-C(=O)-
-4-C(=0)-

15

N.N-diethylamino;
N.N-disthylamino;
N,N-disthylamino;
N,N-dlethylamino;
N,N-diethylamino;
N,N-diethylamino;
N.N-diethylamino;
N,N-dlethylamino;

N.N-dlethylamino;
N,N-diethylamino;

N.N-diethylamino;

N,N-diethylamino;

N,N-disthylamino;

N.N-dlethylamino;
N,N-diethylamino;
N.N-dlethylamino;
N,N-diethylamino;

N-methyl-N-(3-
fluorophenyl)amino;

N,N-dlethylamino;
N-ethylamino;

amino;

4-morpholinyt;
N.N-dlisopropylamino;

N.N-
bis(methaxyethyl)amino;

1-pyrolidinyl;
2,6-dimethyl-1-piperidinyl;
N-ethyl-N-
(methylallyl)amino;

s
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82

2-phenylethyl
2-phenylethyl
2-phenylethyl
2-phenylethyl
2-phenylethyl
2-phenylethyl

2-phenylethyl
2-phenylethyl
2-phenylethyl

2-phenylathyt
2-phenylethyl

2-phenylethyl

2-(1,3-benzodloxol-5-
yhethyl
2-(1,3-benzodioxol-5-
yhethyi

methyl

H

allyl
2-{4-methoxyphenyl)ethyi
2-(4-methoxyphenyl)ethyl
2-{4-methoxyphenyl)ethyl
2-{4-methoxyphenyt)ethyl

2-{4-msthoxyphenyl)ethyl
2{4-methaxyphenyl)ethyl
2-{(4-methoxyphenyl)ethyl

2-(4-methoxyphenyl)etiyl
2-(4-methoxyphenyl)ethyl

2-(4-methoxyphenyl)ethyl

4-C(=0}
4C(=0}
4C(=0)
-4-C(=0)-
4-C(=0}
4-C(=0}

-4-C(=0}
<4-C(=0)-
4-C(=0)

4-C(=0)-
4-C{=0)

-4-C(=0)-
4-C(=O}-
-4-C(=0)

-4-C(=0)
-4-C(=0)-
-4-C(=0)-
-4-C(=0}-
-4-C(=0)-
4-C(=0)-
4-C(=0)-

4-C(=0)-
4-C(=0)-
-4-C(=0)

4-C(=0)-
4-C(=0)-

4-0(=0)-

16

N,N-dipropylamino;
N-£-butylamino;
N-(2-fluoroethyl)amino;
N-(2-thlazolyl)amino;
N-(2-methoxyethyl)amino;
N-{1H-benzimidazol-2-
yimethyl)amino;
N-cyclohexylamino;
N-phenylamino;

N-2-(2-
Imidazolyl)ethyflamino;

N-cycioprapylamino;
NN~
(dimethylaminopropyl)
amino;

N-athy-N-
(hydroxyethyl)amino;
N-ethylamino;

N,N-diethylamino;

N-ethylamino;
N-sthylamino;
N-athylamino;
N,N-dlethylamino;
4-morpholinyl;
N-ethyiamino;

N,N-bls(2-
methaxyethyl)amino;

1-pyrrolidinyt;
2,6-dimethyt-1-piperkiinyl;
N-ethyl-N-
{mathylallyl)amino;
N,N-(dl-n-propyl)amino;
2,2,6,6-tetrarmethyl-1-
piperidinyl;
N.N-(di-2-propyl}amino;

142
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68
70

2{4-hydroxyphenyllethyl -4-C{=0)-
2-{4-hydroxyphenyljethyl -4-C(=0)-

N-sthylamino; and,
N.N-diethylamino;

R

3

and pharmaceutically acceptable enantiomers, diastereomers and saits
thereof.

formula:

Table 2 lists compounds exemplified in the present invention of the

wherein R', R?, R? and R® are depandently salected from the group consisting

of
Ex# R! R (RHY(R")
83  methyl 4-MeOPh (HXEY;
84 H 4-HOPh (H)ED) ;
65 methyl 4-MeOPh Et;

66 H 4-HOPh Et,:

67  2-(4-MeOPh)ethy! 4-MeOPh Et,; and,
68  2-(4-HOPh)ethyl 4-HOPh Et,:

10

and pharmaceutically acceptable enantiomers, diastereomers and salts
thereof.

Instant compounds of the Invention may also be present In the form of a
15 phamaceutically acceptable salt. The pharmaceutically accaptable sait

17
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generally takes a form in which the basic nitrogen is protonated with an
Inorganic or organic acid. Representative organic or inorganic acids include
hydrochioric, hydrobromic, hydrolodic, perchioric, sulfuric, nitric, phoaphoric,
acetic, propionic, glycolic, lactic, succinie, maleic, fumaric, malic, tartaric, cltric,
benzolc, mandslic, methanesulfonic, hydroxysthanasulfonic, benzenesutfonic,
axallc, pamoic, 2-naphthalenesulfonic, p-tolusnasulfonic, cyclohexanesulfamic,
salicylic, saccharic or trifluoroacetic.

it is intended that the definition of any substituent or variable at a
particuler location in 8 molecule be Independent of ita definitions elsewhere in
that molecula. It is undersiood that substituents and subatitution patiems on
the compounds of thia invention can be salected by one of ordinary ekiil in the
art to provide compounds that are chemically stable and that can be readily
synthesized by techniques known in the art as well as those methods set forth

herain.

The compounds of this invention are chiral and, thus, may axist as
enantiomers. in addition, the compounds may exist as diastereomers. It is to
be understood that all such enantiomers and diastereomers, as well as all
mixtures thereof, are encompassed within the scope of the present invention.

Furthermore, some of the crystaliine forms for the compounds 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 (l.e.,
hydrates) or common organic solvents, and such solvataes are also Intended to
be encompassed within the scope of this invention.

The present invention also contemplates a pharmaceutical composition
comprising & combination of a 5-oploid or u-oploid receptor modulator
compound of Formula (I) and a p-opiold receptor modulator compound known

to those skilled in the art or a 3-oplold or y-oplold receptor modulator
18
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compound of Formula (I) wherein the combination has a synergistic therapeutic
effect.

Suitable p-oplold receptor modulator compounds known fo those ekdlled
in the art for use In such a combination includa, without limftation, the
compounds alfentanil, allyiprodine, elphaprodine, anlleridine, bezitramide,
buprenorphine, clonltazene, cyciazocine, dextromoramide, dihydrocodaine,
dihydromorphine, ethoheptazine, ethyimorphine, etonltazene, fentanyl, heroin,
hydromorphone, hydroxypethidine, lsomeathadone, ketobemidone, levailorphan,
levorphanal, lofentanil, meperidine, meptazinol, metazocine, methadone,
morphine, nalbuphine, norevorphanol, normethadone, nalorphine,
normorphine, opium, oxycodone, oxymorphone, phenazocine, piritramide,
propiram, propoxyphene, sufentanil, tramadol and diastersomers, salts,
complaxes and mbdures thereof of any of the foregoing.

The terms used in describing the Invention are commonly used and
known to those skilied In the art. However, the terma that could have other
meanings are hereinafter defined. These definitions apply to the terms as they
are usad throughout this specification, unless otherwise limited In specific
Instances, elther Individually or es part of a larger group.

An "independently” selectad substituant refers to a group of
subatituents, wherein the substituents may be different. Therefore, designated
numbers of carbon atoms (e.g., C,-C,) shall refer independently to the number
of carbon atoms in an alkyl or cycloalkyl molety or to the alkyl portion of a
larger subatituent in which alkyl appears as its prefix root.

The term “alkyl" refere to straight and branched-chaln alkyl radical
groups with 1 to 8 carbon atoms or any number within this range. The tarms
“alksnyl” and “atikynyf” refer to radical groups having straight and branched
chalns with 2 to 8 carbon atoms or any number within this range. For alkenyl
chains, one double bond Is formed between adjacent members of a two or
three carbon chain and one or two double bonds are formed between adjacent

19
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members of a four to eight carbon chaln. For alkynyl chalns, one triple bond Is
formed between adjacent members of a two or thres carbon chain and one or
two triple bonds are formed between adjacaent members of a four to sight
carbon chain. Cormrespondingly, the tarma “alkylens,” “alkenylene™ and
"alkynylene” refer to alkyl, alkeny! and aliynyl linking groups wherein alkyl,
alkenyl and alkynyl are a& dafined supra. Preferably, alkenylens and
alkynylene linking group chains have at least one saturated carbon atom on
each side of the unsaturated bond. More preferably, when an aryl or
heteroaryl substituent is attached to the terminal carbon of an alkenylene or
alkynylene linking group, at least one aaturated carbon atom (s betwean the
unsaturated bond and the substituent. The term “atkoxy” refers to O-alkyl
groups wherein alkyl Is as defined supra.

Whenever the term “alkyl” appears in the name of a substituent (e.g..
hydroxy{(C,,Jalkyl) it shall be interpreted as including those limitationa given
above for "alkyl.” Designated numbers of carbon atoms {e.g.. C,,) shall refer
independently to the number of carbon atoms in an alkyl or cycloalkyl molety or
to the alkyl portion of a larger substituent In which alkyl appears as ts prefix
root.

The term “cycioalkyl” refers to branched or unbranched cycdlic allphatic
hydrocarbon chains of three {o seven carbon atom members. Examples of
such cydlic alkyl rings include cyciopropyl, cyclobutyl, cyciopentyl, cyclohexyi or
cyclcheptyl.

The term “heterocyciyl” refers to a nonaromatic cyclic ring of five to seven
members in which one to four members are nitrogen or a nonaromatic cyclic ring
of five to seven members in which zero, one or two members are nitrogen and
one mamber is oxygen or sulfur; and in which,

a) optionally, the ring contains zero, one or two unsaturated bonds;
b)  optionally, up to three carbon members adjacent to nitrogen members
may be axo substituted.
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Optionally, the heterocyciyl fing Is fused:

a) to a benzene ring;

b) toaSor6memberad heteroaryl cortaining one of O, & or N and,
optionally, one additional nitrogen;

c) toa5to7 membered alicydlic ring;

d) toa5to7 membered heterocyciyl ing of the same definition as above but
absent the option of a further fused ring.

For instant compounds of the invention, the carbon atom ring members
that form the heterocyclyl ring are fully saturated. Other compounds of the
invention may have a partially satureted heterocyciyl ring. Preferred partially
unsaturated heterocyclyl rings may have one or two double bonds. Such
compounds are not considered to be fully aromatic and are not referred to as
heteroaryl compounds. Therefore, a five member heterocyclyl ring may
optionally have a double bond formed in the ring between adjacent ring
members; a six or seven membsr heterocyclyl ring may have two double bonds
formed in the ring hetween adjacent ring members.

The term aryl refers to a single aromatic ring of six carbon members or &
bicyclic aromatic ring of ten carbon members. Examples of such aryl rings
Include phenyl and naphthyl.

The term heteroaryl refers to an aromatic ring of five or six members
wherein the ring has at least one heteroatom member. Sultable heteroatoms
Include nitrogen, oxygen or sulfur. In the cass of five-membered rings, the
heteroaryl ring contains one member of nitrogen, oxygen or sulfur and, in
addition, may contain up to two additional nitrogens. in the case of six-
membersd ringa, the hetercaryl ring may contaln from one to thres nitrogen
atoms. For the case wherein the six member ring has three nitrogens, at most
two nitrogen atoms are adjacent.

The terms “halo,;(C, J)alkyl,” “cycloalkyl(C,)alkyl” or “hydroxy(C, ,)alkyt”
refer to an afkylene group substituted at the tarminal carbon with a halo,
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cydoalkyl or hydroxy group, respectively. Similarly, tha tenn
“C,..alkoxy(C, Jalkenyt" or 'c“alkouy(c,,.!alkynyl‘ refers to an alkenylens -~
alkynylene group substitutad at the terminal carbon with an alkoxy grous.. T

term “carbonyl” refers to the linking group -C=0-. Furthermore, the term
“methylenediaxy” refers to the subastituent molaty -OCH,0-, the term
“sthyienedioxy” refers to the substituent molety -O(CH,),0- and the term
“trimathylenedioxy” refers to the substituent moiety -O(CH,),0-. The term
*hydroxy" refers to the group —OH and the term “oxo” refers to the group =0.
The term “halo™ or “halogen® refers to the group lodine, bromine, chiorine and
fluorine. '

Where the compounds according o this invention are chiral, they may
accordingly exdst as enantiomers. In addition, the compounds may exdst as
diastersomers. It Is to be understood that all such isomers and mixturea
thereof are encompassed within the scope of the present invention,

The terms used In describing the Invention are commonly usaed ani
known to those skilled in the art. As used herein, the following abbreviations
have the indicated meanings:

DCE 1,2-dichioroethane
Et,0 Disthyl ether
EtOH Ethano}

h Hour

K,CO, Potasslum carbonate

MeOH Meathanol

NaBH, Sodium borohydride

NaB8H(OAc), Sodium triacetoxyborohydride

min Minute

2-PrOH 2-Propanol

it Room temperature

TICY, Titanium{lV) tetrachloride

General Svnthetic Methods

Representative compounds of the present invention can be synthesized
22
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In accordance with the gsneral synthetic methods described below and are
illustrated in the schemes that follows. Since the schemes are an {llustration,
the invention sheuki not be construed as being limited by the chemical

‘reactions and conditions expressad. The preparation of the various starting

materials used in the schemes ia wall within the skill of persons versed In the
art. .

Scheme 1 describes a general scheme for the preparation of certain
target 3-(dlaryimethylene)-8-azabicycio[3.2. 1joctanse derivatives of the
imvention using synthetic methods to prepam intermediate compounds also
intanded to be within the scope of the present invention.

A Suzukl reaction Is used to couple a boronic acid Compound 1a with an
lodinated Campound 1b in the presence of carbon monoxide to produce an
intermediate Compound 1¢. Atematively, Compound 1b may also be
substituted with bromine or OTF (trifluoromethyisulfonyloxy) in place of lodine.
For Compound 1a and Compound 1b, the R? and R* substituents and -A-Z
moiety may be varied by using appropriate starting materlals or may be added
in later steps.

For axample, the -A- portion of the -A-Z molety may be varied using
-C(=0)- or -SO, (more preferably, -C(=0)-) and the -Z- pattion of the -A-Z
molety may be variad using -OH, -O(R") or -N(R*)R") (more preferably, -O(R")
or -N(R®)}R%) to produce other intermediate compounds of the present
Invention. Similarty, target compounds wherein Z is -O(R*) and R* Is hydrogen
may be conveniently produced by conventional hydrolysis of the Z is -N(R®}R")
group; furthermore, other compounds wherein Z Is -O(R*) and R* is hydrogen
may be esterified by conventional methods to produce other target compounds
wherein R* Is C, alky.

A Rabinson-Schdpf condensation is used to prepare tropinone
intermediats Compounds 1s bearing an R' substituent on nitrogen by mixing
an R' substituted amine Compound 1e with a succinaldehyde precursor such

23
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as 2,5-dimethoxytatrahydrofuran and acelonedicarboxylic acid. For a
Compound 1e, the R substituent may be varled by using appropriate starting
matnna's or may be added in later steps.

5 Compound 1c and Compound 1e may be coupled using a titankum
mediated “McMurmay” reaction to produce a target Compound 1f.
Scheme 1
PdCL{Ph,P),
RPB(OH), + ZARM + CO —p» RACORMAZ
1a 1 1c
R-NH, 2) CO(CH,COOH)
1d " -
3)H', NaOH , fte
R'\A/Z
N
ic + Te —™ |L 1"
1
10 Scheme 2 dascribes another generat scheme for the preparation of

cartain 3-(dlaryimethylene)-8-azableycio[3.2.1joctane dervatives.

As shown below in Scheme 2, the intermediats Compound 1¢ may be

coupled with an 8-methyl-8-azablcycio[3:2: 1jJoctanone compound using
15 ttanium mediatad coupling to produce an intermediate Compound 2a.

The intermediate Compound 2a may be treated with 2,2 2-richlorosthyl
chioroformata followed by reflux with zinc powder in MeOH to obtain the
N-demethylated Compound 2b. Compound 2c is produced by alkylation of

20 Compound 2b with an alkyl halide or reductive alkyiation with sodium
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triacatoxyborohydride and a carbonyl compound.

As dasired, the identity of the -A-Z moiety may be varied by conve-~ion
of ane -A-Z maiety to another. For example, an -A-Z molaty where the -A.

5 portion is -C(=0)- and the -Z- portion is -O{R*"), the -Z- portion may be
hydrolyzed to the acid, whereln -O{R*) becomes -OH. Subsequently, the
resulting carboxyl group may be converted to the desired amide; and,
conversely, an amide group may be hydrolyzed to an acid.

1c + ——-% — 2b
N

(l:Hg CH;

§=87

'|

Scheme 2

-h
o

As shown In Scheme 3, a Compound 3a wherein X is O may also be
further treated with a suitable thionating agent such as P,S, or Lawesson's

Reagent to prepare a Compound 3b whereln X is S.
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The compounds of the present invention may be used to treat mild to
moderately severe paln in wanm-blooded animals such as humans by
administration of an analgesically effective dose. The dosage range would be
from about 0.01 mg to about 15,000 mg, in particular from about 0.1 mg to
about 3500 mg or, more particularly from about 0.1 mg to about 1000 mg of
active ingredient in a regimen of about 1 to 4 times per day for an average (70
kg) human; aithough, it is apparent to one skilled in the art that the
therapeutically effactive amount for active compounds of the Invention will vary
as will the types of pain being treated.

Examples of pain intended to be within the scope of the present -
invention Include, but are not limited to, centrally mediated pain, peripheraily
mediated pain, structural or soft tissue injury related pain, progressive disease
related pain, neuropathic pain and acute pain such as caused by acute injury,
trauma or surgery and chronic pain such as caused by neuropathic conditions,
diabetic peripheral neuropatfy, post-herpetic neuraigia, trigeminal neuraigla,
post-atroke pain syndromes or cluster or migraine headaches.

In regard to the use of tha present compounds as immunosuppressants,
antiinflammatory agents, agents for the treatment of neurological and
psychiatric conditions, medicaments for drug and alcohol abuse, agents for
treating gastritis and diarrhea, cardiovascular agents and agents for the
treatment of resplratory diseases, a therapeutically effective dose can be
determined by persons skilled In the art by the use of established animal
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madels. Such a dose would likely fall in the ranga of from about 0.01 mg to
about 15,000 mg uf active ingredient administered 1 to 4 times per day for an

average (70 kg) human.

Phammaceutical compositions of the invention comprise the formuia (I)
compounds as defined above, particularly in 2dmixture with a pharmaceutically
acceptable carier. lllustrative of the invention, therefore, Is a pharmaceutical
composition comprising a pharmaceutically acceptable carrier and any of the
compounds described above. Another Hlustration of the invention Is
phammaceutical composition made by mixing any of the compounds described
above and a pharmaceutically acceptable carrier. A further Hlustration of the
invention is a process for making a pharmaceutical compoaition compriaing .
mbdng any of the compounds descsibed above and a pharmaceutically
acceptable carrler.

To prapare the pharmaceutical compositions of this invention, one or

" more compounds of the Invention or salt thereof, as the active iIngredient, is

intimately admixed with a pharmaceutical camier according to conventional
pharmaceutical compounding techniques, which carrier may take a wide
variety of forms depending of the form of preparation desired for administration,
a.g., oral or parenteral such as Intramuscular. [n preparing the compositions in
oral dosage form, any of the usual pharmaceutical media may be employed.
Thus, for iiquid oral preparations, such as for axample, suspensions, elixirs and
solutions, sultable carriers and additives Include water, glycols, ofis, alcohols,
flavoring agents, preservatives, coloring agents and the like; for solid oral
preparations such as, for example, powders, capsules and tablets, suitable
carriers and additives include atarches, sugars, diluents, granulating agents,
lubricants, binders, disintegrating agents and the like. Bacause of their ease in
administration, tablets and capsules represent the most advantageous oral
dosage unit form, in which case solid pharmaceutical carriers are obviously
employed. If desired, tablets may be sugar coated or enteric coated by
standard techniques. For parentsrals, the carrier wili usually comprise sterile
water, though other ingredients, for exampla, for purposes such as giding
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solubility or for preservetion, may be Included. injectable suspensions may l L{
also be prepared, [n which case appropnale liquid carfers, suspending agents

and the tike may be employed. The pharmaceutical composttions herain wil

contain, per dosage unit, e.g., tablet, capsule, powder, injection, teaspoonful

and the like, an amount of the active ingradient necessary to dellver an

effective dose as described above.

The tamm “subject” as used herein, refers to an animal, preferably a
mammal, most preforably a human, who has been the object of treatment,

‘cbservation or experiment.

The term “therapeutically. effactive amount” as usad hereln, means that
amount of activa compound or pharmaceutical agent that eficits the blological or
medicinal response in a tiasue systemn, animal or human that Is being sought by
a researcher, veterinarian, madical doctor or other dinician, which includes
alleviation of the symptoma of the disease or disorder being treated.

Specific Synthetic Methods

Specific compounds which ara representative of this invention may be
prepared as per the following examplea offered by way of llustration and not by
way of limitation. For the sake of clarity, bracksted numbers following
compound names indicats the stolchlometsiic salt assoclated with the
compound, which Is further exempiified by the calculated analytical data. Also,
examples specifically used to prepare intermediates for the further synthesis of
compounds of the invention are designated by “Procedure.” Aa well, instant
compourkis may also be used as starting matsrials in subsequent examples to
produce additional compounds of the prasent invention. No atiempt has been
made to optimize the yields abtained In any of the reactiona. One gkillad in the
art would know how (o Increase such ylelds through routine variations In
reaction times, teamperaturas, solvents and/or reagents.

Procedure A
28
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N,N-Diethyl-4-benzoylbenzamide
A solution of 25 g (110 mmol) 4-benzoylbenzoic acid [611-85-0] and 20 mL
SQCI, was allowed to reflux for 2 h then allowed to cool. The excess SOCI,
was evaporatad off and the resulting clear oil was dissolved in 10 ml. CH,Cl,
then slowly added to 12 mL (116 mmol) disthylamine in a8 mixture of 10 mi. 3N
NaOH and 50 mL CH,Cl,. The mixture was allowed to stir for 30 min then
partitioned between H,0 and CH,Ci.. The organic layer was washed with
brine, dried over K,CO,, fittered and concentrated. The product precipitated
from EtOAc/hexane to give 29.6 g (105 mmol) white crystals. MS mv/z (MH")
282.

Exampie 1
N,N-Diethyl-4-{(8-methyl-8-azabicyclo[3.2.1]
oct-3ylidene)phenyimethyi]benzamide Hydrochloride [1:1}
A 100 mL dry THF slurry of 18.6 g (284 mmol) zZinc powder and 15.6 mL (142
mmol) TICl, was stirred and aflowed to reflux for 2 h under Ar. The reaction

- was allowed to cool then a 20 mL THF solution of 10 g (35.5 mmol)

N,N-diethyl-4-benzoylbenzamide and 5 g (35.5 mmol) tropinone was added
slowly. Once the addition was complets, the reaction was allowed to reflux for
3 h, cooled, then quenched with 10% K,CO, in H,O. The resulting slurry was
partiioned between water and Et,0. The organic fraction waas washed with
brine, dried over MgSO,, filtered, and concentrated. The remaining yatlow oil
was absorbed onto sllica gel then purified by flash chromatography eluted with
10% 0.5 M NH, in MeOH 80% CH,Cl, to produce the product N,N-dlethyl-4-[(8-
methyl-8-azabicyciof3.2. 1]Joct-3-yildene)phenylmethyflbenzamide (4.27g, 11
mmal). The HCl salt was precipitated from Et,0 after the addition of ethereal
HCY; mp 145-147°C. MS mvz (MH") 389. 'H NMR 300 MHz (DMSO-d,) 5 7.2-
7.45 (m, 9H), 3.8-3.9 {m, 2H), 3.15-3.25 (m, 2H), 2.75-2.95 (m, 4H), 2.65 (s,
3H), 2.25-2.4 (m, 2H), 2.15-2.25 (m, 2H), 1.75-1.8 (m, 2H), 0.95-1.2 (m, 6H).
Anal calc CHuN,O-HC (3%H,0): C, 71.21; H, 7.93; N, 6.39. Found: C,
71.16; H, 7.85; N, 8.27.

29
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Example 2
N,N-Diethyl-4-{(8-axabicyclo[3.2.1)
oct-3-ylidene)phenyimethyllbenzamide Hydrochloride [1:1}

A 100 mL benzene suspension of 3.1 g (5.6 mmol) N,N-diethyl-4-{(8-methyl-8-

azabicycio[3.2.1Joct-3-ylidene)phenyimethyflbenzamide, 3.45 g (25 mmol)
K;CO,, and 1.5 mL (10 mmol) 2,2,2-trichlorosthyi chioroformate was allowad to
reflux for 2 h. The reaction was cocled, filtered, and the solvent evaporated.
The residual ol was dissolved in MeOH then stimed at reflux with 2.6 g (40
mmol) zinc pawder for 1 h. After cooling, the reaction was fitered through
celite and partitioned between 3N NaOH and CH,Cl,. The organic layer was
washed with brine, drled over K,CO,, fitered, and concentrated (2.1 g, 5.8
mmol). The resulting clear oil was dissolved In Et,0, filtered, and the product
precipitated after the addition of sthereal HCI; mp 128-132°C. MS mvz (MH')
375. 'H NMR 300 MHz (DMSO-d,) & 7.15-7.4 (m, 9H), 3.94.0 (m, 2H), 3.15-
3.3 (m, 2H), 2.55-2.65 (m, 2H), 2.25-2.35 {m, 4H), 1.9-2.0 (m, 2H), 1.75-1.85
(m, 2H), 1.0-1.2 (m, 6H). Anal calc C4H,,N,O-HCl (3% H,0): C, 70.89; H, 7.71;

" N, 8.81. Found: C, 70.52: H, 7.41: N, 6.24.

Example 3
(+)-N,N-Diethyl-4-[[(1R,5S)-8-azablcycio[3.2.1]
oct-3-ylidene]phenyimethyljbenzemide Fumarate [1:1)
N.N-Diethyi-4-{{8-azabicyciof3.2.1]oct-3-ylidene)phenyimethyljpenzamide was
chromatographed on a CHIRALPAK® AS™ eluting with 50:0.8:0.1
acetonitriie:2-propanol:diethylamine. The first enantiomer to eiute was
converted to its fumarate salt in 2-PrOH. [a],™ = +28°. MS m/z (MH*) 375.

Examgie 4
()-N,N-Disthyl-4{J{1R,3S)-8-axablicycio[32.1)
oct-3-ylldene]phenyimethyllbenzamide Fumarate [1:1]
The second enantiomer to elute in the chromatography from the foregoing
example was collected. [al,™ =-22°. MS m/z (MH") 375.
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Examplz §
N,N-Diethyl-4-{(8-allyl-8-azablcyclo[3.2.1}
oct-3-ylidene)phenyimethyljbenzamide Hydrochloride [1:1]

A 20 mL acetonitrile suspension of 0.4 g (1.0 mmol) N,N-diethyl-4-{(B-
azablcyclo[3.2.1]oct-3-ylidene)phenyimethyllbenzamide, 0.4 g (3.0 mmot)
K,CO,, and 0.08 mt allyl bromide was allowed to stir for 3 h. The reaction wa
filtsred and concentrated. The remaining oil was absorbed onto slilca gel then
purified by flash chromatography eluted with 5% 0.5 M NH, in MeOH 85%
CH,Cl,. The pure product (0.2 g, 0.4 mmol) was taken up In Et,O, filtered, and
precipitated after the addition of ethereal HCI. MS m/z (MH") 415. 'H NMR
300 MHz (DMSO-d,) 5 7.15-7.45 (m, 8H), 5.95-6.10 (m, 1H), 5.4-5.55 (m, 2H),
3.85-3.85 (m, 2H), 3.55-3.65 (t, 2H), 3.35-3.45 (m, 2H), 3.1-3.25 {m, 2H), 2.75-
2.85 {t, 2H), 2.2-2.3 {m, 2H), 2.1-2.25 (m, 2H), 1.75-1.9 (m, 2H), 1.0-.2 (m,
6H).

Example 6
(~)-N,N-Diothyl-4-{I(1R,5S)-8-allyl-8-azabicyciof3.2.1)
oct-3-ylidens}phenyimethyl]benzamide Hydrochloride

Following the protocol for Example 5 and substituting (+)-N,N-diethyl-4-
[[{(1R.5S)-8-azabicycio]3.2. tloct-3-yiidene]phenylmethyllbenzamide for N,N-
diethyl-4-{(8-azabicydiof3.2. 1]oct-3-ylidenae)phenyimethyl]benzamide the title
compound was obtained: MS m/2 (MH*) 415. fa],® =-3.8°. 'H NMR 300 MHz
(DMSO-d,) 5 7.15-7.45 (m, 8H), 5.95-8.10 (m, 1H), 5.4-56.55 (m, 2H), 3.85-3.95
(m, 2H), 3.55-3.65 (t, 2H), 3.35-3.45 (m, 2H), 3.1-3.25 (m, 2H), 2.75-2.85 (t,
2H), 2.2-2.3 (m, 2H), 2.1-2.25 (m, 2H), 1.75-1.9 (m, 2H), 1.0-1.2 (m, 6H).

Examples 7-17
N,N-Diethyi-4-{(8-R'-8-azabicyclo[3.2.1]
oct-3-ylidene)phenylmethyllbenzamides
Following the procedure of Example 5 and substituting the appropriate alkyl
bromide for allyl bromide the following compounds were prapared:

3
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Exi? Alkyl bromide R MS v
. i {MH*%
7 2-(4-fluorophenyl)ethyl 2-(4-fluorophenyl)atiyl 497
bromide
8 2-(2-thlenyl)ethyl bromide 2-(2-thlenyl)ethyl 485
9 3-{2-bromosthyl)indole ~ 2-(3-indolyl)ethyl 518
10  1-bromo-2-cyclohaxylethane  2-cyciohexylethyl 485
11 2-phenaxyethyl bromide 2-phenoxyeth/i 485
12  1{bromosthyl)4-ethyl-1.4- 2-{4-ethyl-5-0x0-1,4- 515
dihydrotetrazol-5-one dihydrotetrazol-1-yl)ethy!
13  2-bromo-1-phenylsthanone phenylcarbonyimethyi 493
14  2-bromo-1-{4- (4-methoxyphenyl) 523
methoxyphenyl)ethanone carbonyimethyl
15  2-bromo-1-(3- " (3-cyanophenyl) 518
cyanophenyl)ethanone carbonyimethyl
16 2-bromo-1-[3.4- 3,4-(ethylenedioxy 551
(ethylenedioxy)phenyllethan-  phenyl)carbonyimethyl
one
17  2-bromo-1{3.4- 3 4-(timethylenedioxy 565
(trimethylenedioxy)phenyi}- phenyl)carbonyimathyl
ethanone
Examplo 18

N,N-Diethyl-4-{(8-propyl-3-azabicycio3.2.1]
oct-3-ylidene)phenyimethyl]benzamide Hydrochloride [1:1]
5 Aslumry of 0.4 g (1.0 mmol) N.N-dlethyl-4-{(8-azabicycio[3.2.1]oct-3-

ylidene)phenyimethyllbenzamide, 0.11 mL (1.5 mmol) proplonaldehyde, 0.1 mL
(1.7 mmol) HOAc, and 0.5 g (2.3 mmol) NaBH(OAc), in 20 mL DCE was
aliowed to stir for 16 h. The reaction was made strongly basic with 3N NaOH
and dliuted with CH,Cl,. The organic layer was separated, washed with brine,

10 dred over K,CO,, fitered, and concentrated. The remaining oll was absorbed
onto silica gel and purified by flash chromatography eluted with 5% 0.5 M NH,
in MeOH 85% CH,Cl,. The pure product (0.25 g, 0.8 mmol) was taken up In
Et,O, filtered, and precipitated after the addition of ethereal HCI; mp 184-
184°C. MS m/z (MH") 417. *H NMR 300 MHz (CD,0D) 8 7.2-7.45 (m, 9H),

15 3.954.05 (m, 2H), 3.45-3.6 (m, 2H), 3.2-3.3 (m, 2H), 2.95-3.05 (m, 2H), 2.55-

a2
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2.7 (m, 4H), 2.2-2.3 (rn, 2H), 1.05-2.05 {m, 2H), 1.7-1.85 (m, 2H), 1.0-1.35 (br
m, OH). Anal cale CogHupN,O-HCI-0.5H,0: C, 72.78; H, 8.29; N, 8.08. Found:
C, 73.01; H, 7.84; N, 5.85.

Examples 18-21
N,N-Divthyl-4-{(8-R'-8-azablcyclo[3.2.1]
oct-d-ylidene)phenyimethyi]banzamides
Following the procedure of Example 18 and subatituting the appropriate
carbonyl compeund for proplonaldehyde the following compounds were
prepared:

Ex# Carbonyl Compound R MS m/z (MH")
19 phenylacetaidehyde 2-phenylethyl 479
20 piperonal piperonyl 509
21 hydrocinnamaldehyde 3-phenyipropyl 483
Procedure B

N-{3-Fluorophenyl)-N-methyl-3-benzoylbsnzamide
Folkwing Procedure A with tha substitution of 20 g (88 mmol) 3-
benzoylbenzolc acid [579-18-0] and 8.5 mL (88 mumol) 3-fluoroanlline for 4-
benzoylbenzoic acid and disthyl amine, the product N-{(3-flucrophenyl)-3-
berzoylbenzamide was generated (28 g, 88 mmol) as a clear oll. The ofl was
dissoived in 50 mL dry THF to which a 10 mL THF sluny.of 2.1 g (80 mmol)
NaH was slowly added. The mixture was allowed to stir for 5 min then 5.6 mL
(80 mmol) of Mel was added and continued stirring for 16 h. The reaction was
carefully quenched with water and partitioned bstween water and CH,Cl.. The
organic layer was washed with brine, driad over K,CO,, fitered, and
concentrated to yleld 29.3 g (88 mmol) product. MS m/z (MH*) 334,

- Example 22
N-(3-Fluorophenyl)-N-methyl-3-[(8-methyl-8-azablcyclo[3.2.1]
oct-3-ylidene)phenyimethyllbenzamide Fumarate [1:1]
Following the procedure of Example 1 with the substitution of N-(3-
fluorophenyl)-N-methyl-3-benzoylbenzamide obtained in Procedure B for N,N-
33
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diethyl-4-benzoylbenzamide, the product N-(3-fluorophenyt)-N-methyl-3-{(8-
methyl-8-azabicyclo[3.2.1]oct-3-ylkdens)phenyimethyl]benzamide was

produced. The fumarate salt was precipitated from 2-PrOH/hexane, mp 122-

125°C. MS mv/z (MH*) 441. 'H NMR 300 MHz (DMSO-d,) 8 6.85-7.35 (m,

13H), 3.4 (s, 3H), 3.3-3.5 (m, 1H), 3.153.2 (m, 1H), 3.4-3.55 (m, 2H), 2.35 (s,

3H), 2.15-2.25 (m, 1H), 2.05-2.15 (m, 1H), 1.8-2.05 (m, 2H), 1.55-1.85 (m, 1H),

1.35-1.55 (br ms, 1H). Anal calc C;H,,FN,O-CH, O C, 71.21; H, 5.98; N,

5.03. Found: C, 71.50; H, 6.20; N, 4.92.

Exampia 23
(-+-NN-Diethyl-4-[(1R,55)-3-phenethyl-3-azabicyciof3:2:1]
oct-3-ylldene]phenyimethyilbenzamide Hydrochioride [1:1]

A suspension of 52 g (0.8 mole) of zinc powder and 800 mi. of THF was cooled
in an ice bath 44 mi (0.4 moie) of TiCl, was added dropwise with stining. The

ice bath was removed and the reaction refluxed for 2 h. A solution of 26.45¢g
(0.084 mole) of N,N-diethyi-4-benzoylbenzamide and 23.9 g (0.084 mole) of 8-
phensthyl-8-azabicycio[3.2.1]Joctan-3-one, in 100 mL of THF was added
dropwise and the reaction was refluxed 4h. After cooling, the reaction mbdure
was poured Into a beaker containing axcess K,CO, and ice. The mixiure was
extracted with ether, washed with brine, dried (K,CO,) and concentrated.
There was obtalned 47 g (~0.1 mol) of crude (+)-N,N-dlethyi-4-{(8-phenethyl-8-
azablcydiof3:2: 1joct-3-ylidene)phenyimethyllbenzamide as an ofl. A sample of
the oll and 38.33g (0.1 mole) of (+)-ditoluoyl-D-tartaric aclid were combined In
800 mL of acatonltriie. The solid was collectad and recrystalllzed twice from
acstoniirile. The solid was collected and partitioned between dilute sodium
hydroxide and CH,Cl;,. The organic solution was dried (K,CO,) and
concentrated. The residue was convertad to a hydrochloride salt (ELOMCI). it
was recrystaliized from 2-PrOH o give 5.6g of white solid. ELO, filtered, and
precipitated after the addition of ethereal HCI; mp 210-211°C. MS m/z (MH")
479. 'H NMR 300 MHz (CDC},) § 12.8 (8, 1H), 7.2-7.45 (m, 14H), 3.85 (S, 2H),
3.5-3.1 (m, 10H), 2.6 (d, 1H), 2.5 (d, 2H), 2.05 (m, 2H), 1.2 (br. 8, 3H), 1.1 (br.
8, 3H). [o],® =-3.7°.
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Examplo 24

{+)-N ,N-Diathyl-4-{{(15,5R)-8-phenethyi-8-azablcyctof3:2:1]

oct-3-ylidens]phenyimethyfjbenzamide Hydrochloride [1:1]
The mother liquore from the foregoing example ware concentrated and
partiioned between dilute sodium hydroxdde and CH,Ci,. The organic solution
was concentrated (40.5 g, 0.084 mole) and 32.7 g (0.084 mole) of (-)-diiolucyt-
L-tartaric acid were combined in 500 mL of acetoniirlle. The solid was
collected and recrystaliized twice from acetonitrlle. The solid was collected and
partitioned between dilute sodium hydroxkie and CH,CL. The organic solution
was dried (K,CO,) and concentratad. The reskiue was convertaed to a
hydrochloride salt (Et;O/HCI) and recrystallized from 2-PrOH to give a white
solid; mp 211-212°C. MS m/z (MH") 479. 'H NMR 300 MHz (CDCl,) 5 12.6
(s,1H), 7.2-7.45 (m, 14H), 3.85 (8, 2H), 3.5-3.1 (m, 10H), 2.6 (d, 1H), 2.5 (d,
2H), 2.05 (m, 2H), 1.2 (br. 8, 3H), 1.1 (br. 8, 3H). [a)® = +3.7°.

Examole 25
(-)-N,N-Diethyl-4{]8-phenethyl-B-aza(1R, 5§8)bicyclo[3:2:1]
oct-3-ylidene]phenyimethylilthiobenzamide
A mixture of 1.48 g (3.1 mmol) of (-)-N,N-diethyl-4-{[8-phensthyl-8-aza(1R,
§8)bicycio[3:2: 1]oct-3-ylidene]phenyimethyflbenzamide and 1.87 g of
Lawsesson's reagent was heatsd at 60°C in 50 mL of benzene for2h. The
resulting mixture was flash chromatographed using 5% MeOH in CH,Cl, MS
m/z (MH") 495. 'H NMR 300 MHz (CDCL,) 8 8.2 (m, 2H), 7.3-7.0 (m, 10H), 6.8
(m, 2H) 4.0 (m, 4H), 3.7-3.2 (m, 10H), 2.7-2.4 {(m, 3H), 2.1-1.8 (m, 4H), 1.4 (¢,
3H), 1.1 {t, 3H).

Procedure C
Ethyl 4{(8-phensthyl-B-axabicyclo]3.2.1]
oct-3-ylidene)phenyimethyilbenzoate
After a mbdure of 52 g (0.8 mole) of zinc powder and 800 mL of THF was
cooled In an ice bath 44 mL (0.4 mols) of TICi, was added dropwise with
stiring. THe lce bath was removed and the reaction refluxed for2h. A

saolution of 21.5 g (0.084 mole) of ethyl 4-benzoylbanzoats, 23.9 g (0.094 mole)
35
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of 8-phenethyt-8-azablicycio[3.2. 1]octan-3-one, in 100 mL of THF was added
dropwise and the reaction was refluxed ovemight. After cooling the reaction
mixture was poured [nto a beaker containing K,CO, and ice. Enough K;CO,
was added untfl basic. The solid was filtered off and the organics from the
fittrate were separated. The aqueous layer was extracted with Et,0 and the
organkss were combined, washed with brine and dried over K,CO,. The
solvent was evaporated in vacuo. The residue was first passed through a flash
column, sllica gel, (9:1; CH,Cl,:MeOH) then a second column using siica gel
with 3:1 hexane:acetone to give 21.8 g of the title compound. MS m/z (MH")
452. 'H NMR (DMSO-d,) 5 8.0 (d, 2H); 7.35-7.1 (Ar, 12H); 4.3 (t, 2H); 2.8 (m,
2H); 2.7 (m, 2H); 2.4 (bd, 2H); 2.3-2.2 (m, 3H); 1.9 (m, 2H); 1.6 (m, 3H); 1.8 (q.
3H).

Procedure D
4-{(8-Phenethyl-8-azablcyeclo[3.2.1]
oct-3-ylidene)phenyimethyilbenzole Acid
A mhxure of 22 g (0.048 mole) of ethyl 4-[(8-phenethyi-8-azabicyciof3.2.1]oct-
3-ylidene)phenyimethyflbenzoate, 86 mL of 3N NaOH and 200 mL of EtOH
was refluxad for 1 h. After cooling the mixture was made acidic with conc. HCI.
The solvent was decanted away from the gum which formed. The gum was
titurated with Et,O and Et,O/HCI and was placed into a drying oven ovemight
at 45°C to yield 10.2 g of 4{(8-phenethyl-8-azabicycio[3.2.1]oct-3-
vildene)phenyimethyllbenzoic acid; mp. 285-200°C. MS m/z (MH") 425. 'H
NMR 8 7.9 (d, 2H); 7.4-7.2 (ar, 12H); 3.7 (bs, 2H); 3.0 (bs, 4H); 2.8 (bd, 2H);
22 (t, 2H), 2.0 (m, 2H); 1.685 (m, 2H).

Procadure £
4-{(8-Phenethyi-8-azabicyclo[3.2.1)
oct-3-ylldene)phenylmethyllbenzoyl Chioride
A mixture of 8 g (0.014 mole) of 4-{(8-phenethyl-8-azabicyclo[3.2.1Joct-3-
ylidene)phenyimethyl]benzolc acid, 20 mi of CHCI, and 3 mL (0.042 mole) of
thionyl chioride were refluxed for 1.5 h. The solvant was evaporated In vacuo

to give 6.2 g of 4-{(8-phenethyl-8-azablcyclo[3.2.1)oct-3-
. as
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ylidene)phenyimethyflbenzoyl chioride. MS mvz (MH*) of CH,OH quench 437.

Examplo 26
N-Ethyl-4-{{8-phenethyl-8-azabicycio[3.2.1}
oct-3-yildane)phenyimethyl]benzamide
A mixture of 11.4 g (0.14 mole) of ethylamine hydrochloride and 150 mL of 3N
NaOH and 100 mL of CH,Cl, were cooled In an ice bath. A solution of 4.7 g
(0.015 mole) of 4-{(8-phenethyl-8-azabicyclo[3.2.1jock-3-

yildene)phenyimethyijbenzoyl chioride prepared using Procedurs E in 60 mL. of
CH,Cl, was added. After the addition was complets, the ice bath was removed

and the reaction stimed at room temperature for 2 h. The organics were -
separated off and washed with water, brine and dried (K.CO,). The solvent
was evaporated in vacuo and convertsd to the HCI salt with Et,O/HCI to give
1.88 g of N-ethyl-4-{(8-phenetiyl-8-azabicyciof3.2.1]oct-3-
yiidene)phenyimethyljbenzamide; mp 286-208°C (Decomp). MS m/z (MH’)
451. '"H NMR (DMSO-d,) 8 8.5 (ar, 1H); 7.8 (d, 2H); 7.4-7.1 (ar, 12H); 4.05 (bs,
2H); 3.4-3.2 (m, 3H); 3.1 (s, 3H); 2.9 (d, 2H); 2.4 -2.1 (m, 4H); 1.8 (m, 2H); 1.1
{t, 3H).

Example 27
(-)-4-18-Phenethyl-8-axa(1R,3S)bicyclo[3.2.1]
oct-3-ylidens]phenyimethyl]benzamide

4-[18-Phenethyl-8-aza(1R,58)blcycio[3.2. 1joct-3-
yiidene]phanyimethyljbenzamide was chromatographed on a CHIRALPAK®
Ad™ column eluting with EXOH+ 0.1% dea. The first enantiomer to elute was
collected and converted to the hydrochloride with Et,O/HCL. [a,®=-0.7°. MS
m/z (MH") 451. 'H NMR (DMSO-d,) & 8.5 (ar, 1H); 7.8 (d, 2H); 7.4-7.1 (ar,
12H); 4.05 (bs, 2H); 3.4-3.2 (m, 3H); 3.1 (s, 3H); 2.9 (d, 2H); 2.4 =2.1 (m, 4H);
1.8 (m, 2H); 1.1 (t, 3H).

Example 268
(+)4-{I8-Phenethyi-8-axa(18,5R)bicycio]3.2.1]

oct-3-ylidene] phenyimethyl]benzamide
37
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The second enantiomer to elute was collectad and canverted to the
hydrochloride with Et,O/HCI. [a],® = +9.3°. MS m/z (MH*) 451. 'H NMR
(DMSO-d,) 5 8.5 (ar, 1H); 7.8 (d, 2H); 7.4-7.1 (ar, 12H); 4.05 (bs, 2H); 3.4-3.2
(m, 3H); 3.1 (s, 3H); 2.9 (d, 2H); 2.4 —2.1 (m, 4H); 1.8 (m, 2H); 1.1 (t, 3H).

Example 29
4{(8-Phenscthyl-8-azabicyclof3.2.1]
oct-3-ylidene)phenyimethyf]benzamide Hydrochloride [1:1].
A 1.5 g (0.0034 mole) sample of 4-{{8-phenethyl-8-azabicyclo{3.2.1]oct-3-
ylidene)phemyimethyfjbenzoy! chioride was cooled in an ice bath. 30 mL of
NH,OH was added dropwise. The kce bath was removed and the mbdure was
stired at raom temperature for 2 h. The ealid was filterad off and dried. The
product was passed through a Blotage Flash 40 L (sllica gel, 9:1;
CH,Ci,:MaOH). Conversion to the HC] salt and recrystaliization from
EtOH/EL,0 gave 0.45 g of 4-{(8-phenethyl-8-azablcyciof3.2. 1]oct-3-
ylidene)phenyimethyllbenzamide; mp. 210-212°C. MS m/z (MH") 423. ‘H
NMR (DMSO-d,) 5 7.95 (s, 1H); 7.9 (d, 2H); 7.4-7.2 (ar, 12H); 4.05 (bs, 1H);
3.6 (q, 2H); 2.8 (d, 2H); 2.4-2.1 (m, 5H); 1.8 (m, 3H); 1.1 (t, 3H).

Examplas 30-47
N,N-R*,R*-4-{(8-Phenethyl-8-azablcyclo[3.2.1]
oct-3-ylidene)phenyimethyilbenzamides

By the mathod of Example 26 and substituting the appropriate amine for
ethylamine hydrochioride, the title compound was prepared.

Ex Amine CIMS (MH")
30 mompholine 493
31 disopropylamine 508
32  bis(methoxysthyllamine 538
33 pymolidine 477
34 cis-2,6-dimethylpiperidine 519
35  N-ethyl-N-(methylallyi)amine 605
38 dipropylamine 507

38
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a7  tbutylamine 479 /
38  2-fluorosthylamine 489
39 2-aminothiazole 507
40 2-methoxyethylamine 481
41  (1H-benzimidazol-2-yimethyllamine 563
42 cyclohaxylamine 505
43 anfline 489
44 histamine 517
45 cyclopropylamine 463
48  N,N<{dimethylaminopropyl}amine 508
47 Neothy-N-{hydroxysthyllamine 495

Procadura F

8-{2-Benzo[1,3])dloxol-§-ylethyl)-8-azabicyciof3.2.1]octan-3-one
A 41 g sample of 2,5-dimethoxytetrahydrofuran (0.32 mi) was suspended In
300 mL of H,O and 40 mL of o-phosphoric acld was added. The mixture was
stimad for 3 h then brought to pH 7 by addition of 3N NaOH. Samples of
acetone dicarboxylic acid (61 g, 0.15 mol) and (3.4-methylenediaxy)
phenathylamine (20 g, 0.12 mol) were added and the mbdure stimed at 25°C
for two days. The mixiure was made baslc by addition of 100 mL of 3N NaCH,
was extracted with EtOAc, washed with brine, dried (I;CO,) and concentrated.
The residue was flash chromatographed using 20% acetone in hexane. The
product was a crystaliine solid. M8 m/z (MH') 274. 'H NMR 300 MHz (CDCl,)
8 8.6 (m, 3H), 5.9 (s, 2H), 3.5 (br. m, 2H), 2.85 (s, 4H), 2.65 (dd, 2H), 2.2 (d,
2H), 2.05 {m, 2H), 1.7 (q. 2H).

Procedure G
Ethyl [[8-(2-benzo[1,3]dIoxol-5-ylethyl)-8-azablcyclo[3:2:1]
oct-3wylidens]phenyimethyllbenzoate
Following the protocol of Procedure C and substituting 8-(2-benzo{1,3]dloxol-5-
ylethyi)-8-azablcycio[3.2. 1)octan-3-one for 8-phenethyl-8-
azabicycio[3.2.1joctan-3-one, the tile compound was obtained. MS m/z (MH")
498.

39
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Procedurn H
[[8-(2-Benzo1,3]dlaxal-5-ylethyl)-8-azablcyclof3:2:1]
oct-3-ylidene]phenyimethyilbenzolc Acld

Following the protocol of Procedure D and substifuting ethyl-{[8-(2-

benzo[1 3]dloxol-5-ylethyi)-8-azabloycio[3:2: 1joct-3-
ylidens]phenyimethylfjbenzoate for ethyl-4-{(8-phensethyl-8-azabicycio[3.2.1]oct-
3-ylidene)phenyimethyilbenzoate, the tiie compound was obtalned.” MS m/z
(MH") 468, '

Procadure .|
[18-{2-Benzo[1,3]dloxol-5-ylethyl)-8-azabicyciof3:2:1]
oct-3-ylidena]phenyimethyflbenzoyl Chiloride
Following the protocol of Procedure E and substituting [[8-(2-benzo[1,3)dioxol-
5-ylathyl)-8-azabicycio[3:2: 1]oct-3-yildene]phenyimethyilbenzolc acid for 4-{(8-
phenethyl-8-azabicyciof3.2. 1joct-3-ylidene)phenyimethyljbenzoic ackl, the title
compound was obtalned.

Exampie 48
N-Ethyl{[8-{(2-Benzo[1,3]dloxoi-5-ylethyl)-8-azabicycio[3:2:1]

oct-3-ylidene]phenyimethyl]benzamide
Following the procedure of Example 23 and substituting [[8-(2-
benzo[1,3]dloxol-5-ylethyl)-8-azabicyciof3:2: 1)oct-3-
ylidene]phenylmethylJoenzoyl chioride for 4-{(8-phenethyl-8-
azabicycio[3.2.1joct-3-ylldene)phenyimethyllbenzoyl chloride, the tile
compound was obtained. MS m/z (MH") 485.

Exampile 49
N,N-Diethyl-{[8-{2-Benzo[1,3]dloxol-3-ylethyi)-8-azablcyclof3:2:1]
oct-3-yiidene]phenyimsthyt]benzamide
Following the procedure of Example 23 and substituting [[8-(2-
benzo[1,3)dioxol-5-ylethyl)-8-azabicyclof3:2:1]oct-3-
yiidens]phenyimethyflbenzoyl chloride for 4-{(8-phenethyl-8-

40
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azabicyciof3.2. 1]oct-3-ylidene )phenyimethyllbenzoyl chioride and diethyl amine
for ethylamine hydrochloride, the title compound was obtained. MS nvz (MH")
523.

Procedure K
Ethyl 4-{(8-methyl-8-azabicyclo[3.2.1]
oct-3-ylidene)phenyimethyilbenzoate
Following the protocol of Procedure C and substituting tropinone for 8-
phenethyl-8-azabicycio[3.2. 1]Joctan-3-one, the titte compound was obtalned.
MS m/z (MH") 362.

Pmecedura |,
4-{(8-Methyl-8-azablcyclof3.2.1]
oct-3-ylidene)phenyimethy{jbenzolc Acld

Following the protocol of Procadure D and substituting ethyl 4-[(8-methyl-8-
azablcyciof3.2.1]Joct-3-yildene)phenyimethyljbenzoats for ethyl 4-{(8-phenethyl-
8-azablcyclof3.2.1]oct-3-ylidene phenyimethyljbenzoats, the title compound
was obtained. MS m/z (MH") 334

Procedure M
4-{(8-Methyl-8-azabicyclofa.2.1]
oct-3-ylidene)phenyimethyi]lbenzoy! Chioride

Following the protocol of Procadure E and substituting 4-{(8-methyl-8-
azabicyclio[3.2.1]oct-3-ylidene)phenyimethyllbenzolc acld for 4-{(8-phenethyl-8-
azablcycio[3.2.1]oct-3-ylidene)phenyimethyllbenxzolc acid, the tile compound
was obtained.

Example 50
N-Ethyl-4-{(8-Methyl-8-azabicycio[3.2.1]
oct-3ylidene)phenyimethyfjbenzamide

Following the protocol of Example 26 and substituting 4-{(8-methy}-8-

azabicycio]3.2.1]oct-3-ylldene)phenyimethyllbenzoyl chioride for 4-[(8-

phenethyl-8-azabicycio[3.2.1]oct-3-ylidene)phenylmsthyl]benzoyl chioride, the
41
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tile compound was obtained. M8 mvz (MH*) 361.

Example 51
N-Ethyl-4-{(8-azablcyclof3.2.1}
oct-3-ylidens)phenyimethylilbenzamide
Following the pratocol of Example 2 and substituting N-ethyl-4-[(8-methyl-8-
azabicyclo[3.2.1Joct-3-ylidene)phenyimesthyllbenzamide for N,N-disthyl-4-{(8-
methyl-8-azabicyciof3.2. 1]oct-3-ylldene)phenyimethyllbenzamide, the titie
compound was obtained. MS mvz (MH') 347.

Example 52
N-Ethyl-4-{(8-allyl-8-azabicyclo{3.2.1]
oct-3-yildene)phenyimethyi]benzamide
Following the protocol of Example 8 and substituting N-ethyl-4-{(8-
azabicycio[3.2.1]oct-3-ylidene)phenyimethyllbenzamide for N,N-dlethyl-4-{(8-
azabicyciof3.2. 1]oct-3-ylidene)phenyimethyljbenzamide, the titte compound
was obtained. MS m/z (MH*) 387.

Procedura N
8-{2-{4-Mathoxyphenyl)ethyl]-8-azablcyclo[3:2:1]octanone
Foliowing the protocol of Procedure F and substituting (4-
methoxy)phenethylamine for (3,4-methylenedioxy)phenethylamine, the title
compound was obtained. MS m/z (MH") 260.

Prcedum O
Ethyl 4-{J8-{2-(4-methoxyphenyl)ethyl]-8-azabicyclo3:2:1]
oct-3-ylidens]phenyimethyi]benzoate
Following the protocol of Procedure C and substituting 8-[2-{4-
methaxyphenyl)athyl}-8-azabicyclo[3:2: 1]octanone for 8-phenethyl-8-
azabicycio[3.2.1]Joctan-3-one, the title compound was obtained. MS m/z (MH")
482.

Procedure P
42
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4{J8-{2-{4-Methoxyphenyi)ethyl]-8-azabicyclo[3:2:1]
oct-3-ylldene]phenyimethyilbenzolc Acid
Following the protocol of Procedure D and substituting ethyl 4-{[8-{2-(4-
methoxyphenyl)ethyl]-8-azabicycio[3:2: 1]oct-3-yiidene)phenyimethyllbenzoate
for ethy! 4-{(8-phenethyl-8-azabicyciof3.2.1joct-3-
yiidena)phenyimethyllbenzoats, the title compound was obtained.

- Procedure Q
4-J[e-{2-(4-Methoxyphenyl)ethyl]-8-azablcyclof3:2:1)
oct-3-ylidene]phenyimethyilbenzoyl Chloride
Following the protocol of Procedure E and substituting 4-{8-[2-{(4-
mathoxyphanyl)ethyl]-8-azablcycio[32:1]oct-3-ylidene]phenyimethyllbenzolc
acid for 4-{(8-phenethyl-8-azabicycio[3.2. 1]oct-3-yikiene)phenyimethyllbenzolc
acld, the tiie compound was obtalned.

Example 53
N,N-Diethyl-4-[[8{2-{4-methoxyphenyi)ethyl]-3-azabicyclo[3:2:1]
oct-3-ylidene]phenyimethyijbenzamide
Following the protocol of Procedure F and substituting 4-{[8-{2-(4-
methoxyphenyl)ethyl}-8-azabicyciof3:2:1]oct-3-yiidene]phenyimsthyilbenzoyi
chioride for 4-{(8-phenethyl-8-azablcycdlof3.2. 1Joct-3-
yiidene)phenyimethyllbenzoyl chioride, the tile compound was obtained. MS
m/z (MH") 508.

Exampies §4-63
N,N-DI-R®,R*-4{[8-[2-(4-methoxyphenyl)ethyl]-8-azablcyclo[3:2:1]
oct-3-yiidene]phenyimethyi]benzamides

Using the method of Example 26 and substituting the material from Procedure
Q for the material from Procedure E, the following compourxis were prepared:

Ex# Amine CIMS (MH")
54  morpholine 523
55 ethylamine 481

e
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56 bis(methoxyethyl)amine 569
57 pyrroifidine 507
58 cis-2,6-dimethylpiperidine 540
59 N-ethyl-{N-methyiallyl)amine 535
60 di-n-propylamine 537
61 2.2.6,6-tetramethyipiperidine 577
62 di-2-propylamine 837
Procadure R
N-Ethyl-4-<{4-methoxybenzoyl)benzamide

Following the protocol of Procadure A and substituting 4-(4-
methoxybenzoyl)benzoic acid for 4-benzoylbenzoic acld and ethylamine
hydrochloride for diethylamine, the titie compound was obtalned. MS m/z
(MH*) 264.

Exampie 63
N-Ethyl-4-{(4-methaxyphenyl)(8-methyi-8-azablcyclof3:2:1]
oct-3-ylldene)methyllberzamlide
Following the protocol of Example 1 and substituting N-athyl-4-(4-
methoxybenzoyllbenzamide for N,N-diethyl-4-benzoylbenzamide, the title
compound was obtained. MS m/z (MH*) 391.

Procedyre §
2,2 2-Trichlorcethyl 3-{(ethyicarbamoyiphenyl)-

(4-methoxyphenyl)methylene]-8-azabicyclo[3:2:1]octanecarboxylate
A solution of 1.85 g (5.0 mmol) of N-ethyl-4-{(4-methoxyphenyl){8-methyl-8-
azablcycio[3:2:1joct-3-ylidene)methyljbenzamide, 1.03 mL (7.5 mmot) of 2,2,2-
frichloroethyi chioroformate and 0.43 mi (2.5 mmol) of dlisopropylethylamine
was stimed In 50 mL of benzene and 1.38 g (10 mmol) of K,CO, added. The
midure was heated at under reflux for 18 h. Anather 0.51 mL of (3.75 mmol)
of 2,2 2-trichloroethyl chloroformate and 0.21 mL (1.25 mmol) of
diisopropylethylamine was added. The mixdure was heated under reflux for 3h.
The reaction was cooled and poured into H,0. The omganic layer was washed
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with dilute HCI and brine, dried (MgSO,) and concantrated to give 2.08 g of a /

yellow gum. MS m/z (MH") 553. 'H NMR 300 MHz (CDCL) § 7.7 (d, 2H), 7.2
(d, 2H), 7.0 (d, 2H), 6.8 (d, 2H), 6.2 br. 8, 1H), 4.9 (d, 1H), 4.7 (d, TH), 4.3 (br.
m, 2H), 3.8 (s, 3H), 3.4 (g, 2H), 2.4 (br. m, 4H), 1.9 (m, 2H), 1.7 (m, 2H), 1.2 (t,

3H).

Procadure T
2,2,2-Trichlorosthy! 3{{ethyicarbamoyiphenyi)-
(4-hydroxyphenyl)methylene]-8-axablcyclof3:2:1]octanecarbaxyiate
A solution of 1.03 g (1.82 mmol) of 2,2,2-trichioroethyl 3-
[(ethylcarbamoyiphenyl)}-{4-methoxyphenyi)methylene]-&-
azahicyciof3:2:1joctanecarbaxyiate in 10 mL of CHCI, was cooled to -80°C
under N, and 9.1 mL of 1M BBr, in CH,Cl, was added dropwise. The cooling
bath was removed and the mbdure stirred at 25°C for 18 h. Saturated aquecus
NaHCO, was added and the CH,Cl, was evaporated. The solld (1 g) was
collected. 'H NMR 300 MHz (CDCY,) 5 7.8 (d, 2H), 7.2 (d, 2H), 8.9 (d, 2H), 8.7
(d, 2H), 6.2 (br. 8, 1H), 49 (d, 1H), 4.7 (d, 1H), 4.4 (br. m, 2H), 34 (q, 2H), 2.4
(br. m, 4H), 1.8 (m, 2H), 1.7 (m, 2H), 1.2 {t, 3H).

Example 64
4{{8-Aznbicyclo[3:2:1]oct-3-ylidenes)-
(4-hydroxyphenyl)methyi}-N-sthylbenzamide
A 0.73 g sampie (11 mmol) of zinc dust was added to a solution of 0.89 g (1.61
mmol) of 2,2,2-trichloroethyl 3-[(ethylcarbamoyiphenyl)-(4-

hydroxyphenyt)methylene}-8-azabicycio]3:2:1]octanecarboxylate in 8 ml of
glacial HOAc. The mbdure was heated under refiux for 5 h then cooled and the

solid removad by filtration and washed with HOAc. The solvent was
oevaporated and K;CO, was added. The mbdure was extracted six imes with
20% EtOH in CHCl,. The solution was dried (Na,SO,) and concentrated. The
residue was crystallized from EtOH/2-PrOH to give 0.24 g of a white solid. MS
mv/z (MH") 363. 'H NMR (DMSO-d,) 8 8.5 (t, 1H), 7.8 (d, 2H), 7.2 (d, 2H), 8.9
(d. 2H), 8.7 (d, 2H), 3.3 (br. m, 4H), 2.2 (br. m, 4H), 1.5 (m, 4H), 1.1 {t, 3H).
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Procedure U

N-Diethyl-4-{4-methaxybenzoyl)benzamide
A mixture of 0.75 g (6.5 mmol) of 4-methoxybenzenebaronic acid, 1.5 g (5
mmol) N,N-dlathyl-4-lodobenzamide, 0.1 g (0.15 mmol) bistriphenyiphosphine
pafladium(li)dichioride and 2.07 g (15 mmol) of I;CO, in 30 mi. of aniscle was
flushed with carbon monadde then hesated at 80°C under a CO atmosphere for
5h. The mixiure'was filtered and the solvent evaporated. The residue was ,
flash chromatographed 20% acetone in hexane to give the title compound. MS
m/z (MH") 312,

Example 65
N,N-Diethyl-4-{(4-methoxyphenyl)-{8-methyl-8-azabicyclo[3:2:1]
oct-3-ylidene)methyflbenzamide
Following the protocol of Example 1 and substituting N,N-dlethyl-4-(4-
meathoxybaenzoyl)benzamide for N,N-disthyl-4-benzoylbenzamide, the title
compound was obtained. MS m/z (MH*) 419.

Procadure V .
2,2,2-Trichloroethyl 3{(dlethyicarbamoyiphenyi)-
(4-methoxyphenyl)methylene]-8-azabicyclo]3:2:1]Joctanecarboxylate
Following the protocol of Procedure 8§ and substituting N,N-dlathyl-4-[(4-
methoxyphenyl)-{8-methyl-8-arabicyciof3:2: 1]oct-3-ylidene)methyllbenzamide
for N-ethyl-4-[(4-methoxyphenyl)-{8-methyl-8-azabicycio[3:2: 1Joct-3-
yilidene)methyf]benzamide, the title compound was obtained.

Procedure W
2,2,2-Trichlorosthyl 3-{{disthylcarbamoyiphenyl)-

(4-hydroxyphenyl)methylens)-8-azabicyclo[3:2:1]octanecarboxylate
Following the protocol of Procedure T and substituting 2,2,2-trichioroethyl 3-
[(diethylcarbamoyipheny}{4-methoxyphenyl)methylene]-8-
azabicyclof[3:2: 1Joctanecarboxylate for 2,2,2-trichloroethyl 3-
[(ethylcarbamayiphenyl){4-methaxyphenyi)methylene}-8-
azabicyclo]3:2:1]octanecarboxylate, the titie compound waa obtained.
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Example 66
4-{(8-Azabicyclo[3:2:1)oct-3-ylidene)-
(4-hydroxyphenyi)mathyf}-N-dlethylbenzamide
Foliowing the protocol for Example 64 and substituting 2,2,2-frichicroethyl 3-
[(dlethylcarbamoyiphenyl)-(4-hydroxyphenyl)methylene}-8-
azabicyciof3:2:1joctanecarboxylate for 2,2,2-irichioroethyl 3-
[(sthylcarbamoyiphenyi){4-hydroxyphenyl)methylene}-8-
azabicydof3:2: 1joctanecarboxylats, the tile compound was obtained. MS m/z
(MH") 301.

Example 67
N,N-Diethyi-4-{{4-methoxyphenyl}-{8-{2-{4-methoxyphenyl)ethyl]-
8-azablcyclo[3:2:1]oct-3-ylidene]methyl]benzamide
Following the protocol of Example 1 and substituting 8-{2-(4-
methaxyphenylJethyl}-8-azabicycio[3:2:1joctancone for tropinone, the title
compound was obtained. M8 m/z (MH") 539.

Exampie 68
N.N-Diethyl-4-{(4-hydroxyphenyf}{8-{2-{4-hydroxypheny/)ethyi]-
8-azabicyclo[3:2:1]oct-3-ylidene]methyl]benzamide

Foliowing the protocol of Example 84 and substituting N,N-diethyl-4-{(4-
methoxyphenyl)H8-{2-{4-methaxyphenyl)ethyl]-8-azabicycio[3:2:1joct-3-
yikdene]methyllbenzamide for 2,2,2-trichlorosthy! 3-{(ethylcarbamoylphenyi)-(4-
hydraxyphenyt)methylene}-8-azabicycio[3:2:1]octanecarboxylate, the titie
compound was obtained. MS m/z (MH*) 511.

Example 69
N-Ethyl-4-{[8-{2-{4-hydroxyphenyl)ethyl]-8-azablcyclo[3:2:1]
oct-3-vlidene]phenyimethyifjbenzamide
Following the protocol of Procedure T and substituting N-ethyi-4-[[8-[2-(4-
methoxyphenyl)ethyf]-8-azablcycio[3:2:1]oct-3-ylidene]phenyimethyl]
benzamide for 2,2,2-trichloroethyl 3-{(athyicarbamoylphenyl)-(4-methaxy
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phenyl)methylene}-8-azabicyclo[3:2: 1]Joctanacarboxylate, the tile compound / ; 'f
was obtained. MS m/z (MH") 467.

Example 70
N,N-Diethyl-4{[8{2-{4-hydraxyphenyl)ethyi]-
8-axablcyclo{3:2:1]Joct-3-yiidens]phenyimethyl]benzamide
Following the protocol of Procedure T and substituting N,N-diethyl-4-[[8-{2-(4-
mathoxyphenyl)ethyl}-8-azabicyclo3:2:1]oct-3-
ylidene]phenyimethyllbenzamide for 2,2,2-trichioroethyl 3-
[(ethylcarbamoyiphenyl){4-methoxyphenyl)methylene]-8-
azablcycio[3:2:1]Joctanecarboxylats, the titte compound was obtained. MS m/z
(MH*) 495,

Blological Exempias
Screening Assay for 6-Opioid and 4-Opiold Receptor Binding
Rat Brain &Opioid Receptor Binding Assay
The activity of the compounds of the invantion as analgesics was
demonstrated by the rat brain 5-oploid raceptor binding assay as described
below.

Procedure

Male, Wistar rats (150-250 g, VAF, Charles River, Kingston, NY) are killed by
cervical dislocation, and thelr brains removed and placed Immediately In lce
cold Tris HCl buffer (50 mM, pH 7.4). The forebrains are separated from the
remalinder of the brain by a coronal transection, beginning dorsally at the
collicull and pasaing ventrally through the midbrain-pontine junction. After
dlssection, the forebrains are homogenized in Tris buffer in a Teflon®-glass
homogenizer. The homogenate is diuted to a concaentration of 1 g of forebrain
tissue per 100 mL Tris buffer and centrifuged at 39,000 X G for 10 min. The
peliet ls resuspended in the same volume of Tris buffer with several brief
puilsss from a Polytron homogenizer. This particulate preparation Is used for
the 8-oploid binding assays. Following Incubation with the 8-selective peptide

ligand PH]DPDPE at 25°C, the tube contents are filtered through Whatman
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GF/B filter sheets on a Brandel cell harvester. The tubes

and fitters are rinsed three times with 4 mL of 10 mM HEPES (pH 7.4), and the
radloactivity assoclated with the fitter circles determined using Formuia 889
scintiliation fiuld (New England Nudiear, Boston, MA) in a scintlilation courter.

. Analysis

The data are used to calculate elther the % Inhibition compared to control
binding (when only a single concentration of test compound Is evaluated) or a
K, value (when a range of concentrations is tested).

% Inhibition was calculated as follows:

]X100%

K, value le calculated using the LIGAND (Munson, P.J. and Rodbard, D., Anal.
Biochem. 107: 220-239, 1980) data analysis program.

Table 3 shows the blologicail acitvity (in K, vaiue) for 10nM solutions of the

presant compounds as measured in the rat brain 3-opioki receptor binding
assay.
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Table 3
Example# 5K, (nM) |Example# [5K,(nM) | Example # | 5 K, (nM)
1 1.2 25 9.8 a8 48.2
2 0.1 26 75 49 4.98
3 0023 - (27 467 50 85
4 0.36 28 4.7 51 57
5 0.06 29 35.9 0.75
6 0.025 30 35.2 53 29
7 28 31 49 54 57
8 13 32 16.6 55 225
9 3.5 33 24 56 24
10 14 4 1" 57 15
1 0.38 35 2.9 58 18
12 185 36 74 59 39
13 8.3 37 352 60 12
14 11 38 32 81 15.5
15 6.8 39 48 62 30.7
17 023 40 102 64 45
18 0.39 41 331 (1] 0.58
19 0.7 42 924 67 24.7
20 0.01 43 1520 T 0.41
21 0.56 44 178 a9 1.08
22 92 45 19.8 70 0.7
23 0.23 48 404
24 421 a7 3.2

Rat Brain ;-Oploid Receptor Binding Assay
The activity of compounds of the invention as analgesics is demonstrated by
the rat brain u-oploid receptor binding assay as described beiow.

Procedure
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Male, Wistar rats (150-250 g, VAF, Charles River, Kingston, NY) are killed by
cervical dislocation and their brains removed and placed immediately in lce
cold Tris HC!I buffar (50 mM, pH 7.4). The forebrains are separated from the
remainder of the brain by a coronal transection, beginning dorsally at the
colliculi and passing ventrally through the midbrain-pontine junction. After
dissection, the forabrains are homogenized In Tris buffer in a Teflon®-glass
homogenizer. The homogenate is diluted to a concentration of 1 g of forebrain
tissue per 100 mL Tris buffer and centrifuged at 38,000 X G for 10 min. The
pellst Is resuspended in the same volume of Tris buffer with several brief
pulses from a Polytron homogenizer. This particulate preparation Is used for
the p-opiold binding assays. Foliowing incubation with the m-selective peptide
ligand PHIDAMGO at 25 °C, the tube contents are filtered through Whatman
GF/B filter sheets on a Brandel cell harvester. The tubes and filters are rinsed
three times with 4 mL of 10 mM HEPES (pH 7.4) and the radicaciivity
associated with the filter circles determined using Formula 988 scintillation fluid
(New England Nuclear, Boston, MA) in a scintillation counter.

Anelysis

The data are used to calculate elther the % inhibltion compared to control
binding (when.only a single concentration of test compound is evaluated) or a
K, value (when a range of concentrations is tested).

% inhibition is calculated as follows:

COMDOUNG dIM-DONSoacinG 4o

(total dpm-nonspacific dpm) ] X 100%

K, value Is calculatad using the LIGAND (Munson, P.J. and Rodbard, D., Anal.
Blochem, 107: 220-239, 1880) data analysls program.

Mouse Acelyicholine Bromide-induced Abdominal Constriction Assay

The activity of compounds of the Invention as analgesics was further

demonstrated by the mouse acetyicholine bromide-induced abdominal
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constriction assay as described below.

Procedure

The mouse acetyicholine-induced abdominal constriction assay (as deacribed
by Colller et al. In Brit. J. Pharmacol. Chem. Ther., 1988, 32: 295-310 with
minor modifications) was used o assess analgesic potency of the compounds
of formula (I). The test drugs or appropriate vehicles were administared orally
(p.0.) and 30 min latar the animal recelved an intraperitoneal (I.p.) injection of
5.5 mg/kg acetyicholine bromide (Matheson, Coleman and Bell, East
Rutherford, NJ). The mice were then placed in groupe of three into glasa bell
jars and observed for a ten min observation period for the occumence of an
abdominal constriction response (defined as a wave of constriction and
elongation passing caudally along the abdominal walfl, accompanied by a
twisting of the trunk and followed by extension of the hind limbs). For
compounds of the present invention, the percent inhibition of this response to &

_nociceptive stimuius (equeted to % analgesia) was calculated as follows:

% Inhibition of response (l.e., % analgesia) =

S MADONS6A - ND. O AIiUO-UrBaiA0 :|

No. of control animals responding.

As a reault of the mouse acetyicholine bromide-induced abdominal constriction
assay, the compound of Example 1 measured an 87% inhibltion rasponse at a
dose of 150 pumole/Kg p.o.
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An oploid receptor modulator compound selected from the group
conslating of a 5-opicid and & p-oplold receptor modulator compound of
Formula (I):

RA R—A—2Z

—Z,

@

5 wherein:

10

15

R' is selected from the group conalsting of hydrogen, C, ,alkyl, halo, (C, ,)alkyl,

Caealkenyl, C, alkoxy(C, Jalkenyl, C, alkynyl, C,jalkoxy(C, Jaliynyl,
cycloalkyl, cycloalkyl(C, JJalkyl, cycloalkyicarbonyl(C, ,)efkyl,
cycloalkyl(C, )alkenyl, cycloalkyi(C,,)alkynyl, heterocyciyl,
heterocyclyl(C,.)elkyl, heterocyclyicarbonyl(C,,)alkyl,
heterocyciyl(C, Jalkenyl, heterocycly(C,,Jaliynyl, aryl, aryi(C.Jaliyl,
arylcarbonyl(C, j)alkyl, aryl(C, Jalkenyl, aryi(C, j)alkynyl,
arylaminocarbonyl(C, . Jalkyl, heteroaryl(C, Jalkyl,
heteroaryicarbonyl(C, J)alkyl, heteroaryl(C, ,)alkenyl, heteroaryl(C,,)alkyny,
heteroarylaminocarbonyl(C. gJalkyl, (R*),-N-(C,,)alkyl, R'*-0-(C, ,Jalky!,
R¥-8-{C,)alkyl, R'""-SO-(C, )alkyl and R"™-80,{(C,)alkyl wherein
heterocycly! is oplionally substifited with one to three substituents
independently selected from the group consisting of C, salkyl, C, alkenyl,
C,alkoxy, amine, C, ,alkylamina, di(C, ;alkyl}amino, C, ,alkyicarbonyl,
C, ;elkyicarbonyloxy, C; .alkylcarbonylamino, C, ,alkytthio, C, salkylsulfonyi,
halogen, hydroxy, oxo, cyano, trifluoromethyl and trifluoromethoxy; and,
wherein aryl and heteroaryl are optionally substituted with one to three
substituents independently selected from the group conslsting of C, ,alkyl,
C,qalkenyt, C, ,alkoxy, amino, C, ;alkylamino, di{C, ,alkyl)amino,
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C, salkyicarbonyl, C, ;alkylcarbonyloxy, C, ,alkylcarbonylamino, Cyalkytthio,
C, ;alkylsutfonyl, halogen, hydroxy, cyano, trifluoromethyl and
triflucromethoxy,;

R" is independently selected from the group conslsting of hydrogen, C, alkyl.
Ci.4alkoxy(Cya)alkyl, hydroxy(C,.)aikyl, halo,4(C..)alkyl,
halo,,(C,.)alkaxy(C, salkyl, C,4alkenyl, C, ;alkynyl, cycioafkyl,
cycloalkyl(C,4)alkyl, heterocyciyl, heterocycivi(C,,)alkyl,
heterocyciyl(C, Jalkenyl, heterocycivi(C, JJalkynyl, aryl, aryl(C,alkyl,
aryl(C, ;)alkenyl, aryl(C, y)alkynyl, arylcarbonyl(C,z)aliyl, heteroaryl,
heteroaryi(C,)alky!, hetsroaryl{C, )alkenyl, heteroaryi(C,.)alkynyl and
hetaroaryicarbonyl(C, ;)alkyl; wherein heterocyclyl s optionally substituted
with one to thres substituents independently selected from the group
cansisting of C,.alkyl, C, salkenyl, C,alkoxy, amino, C,alkylamino,

di(C, calkyl)amino, C, salkylcarbonyt, C, alkylcarbonyloxy,
Cyesilkyicarbonylamino, C,alkyithio, C, salkyisulfonyl, halogen, hydraxy,
oxo, Cyano, triftuoromethyl and triflucromethoxy; and, wherein aryl and
heteroaryl are optionaily substituted with one to three substituents
independently sslectad from the group consisting of C, jalkyl, C,alkenyi,
C,.,alkaxy, amino, C, salkylamino, di(C, salkyl)amino, C, ,alkyicarbonyl,
C,salkyicarbonyloxy, C, .alkylcarbonylemino, C,..alkyithio, C,alkyisulfonyl,
halogen, hydraxy, cyano, triflucromethyl and triflucromethoxy;

R? (s selected from the group consisting of aryl and heteroaryl optionally
substituted with ane to three substituents independently selected from the
group consisting of C, ,alkyl, C,.atkenyl, C, 4alkoxy, amino, C,alkylamino,
di(C,.alkyf)amino, C, .alkylcarbonyl, C,.alkylcarbonyloxy,
C..s8/kyloxycarbonyl, C, ;alkylaminocarbonyl, C, .alkylcarbonylamino,

C, s8lkyithio, C,alkyisulfonyl, halogen, hydraxy, cyano, trifluoromethyf and
trifiuoromethoxy; alternatively, when aryl and heteroaryl are subatituted with
two substituents attached to adjacent carbon atoms, the two subsfituents
can together form a single fused moiety; wherein the moiety is selected
from the group consisting of -(CH,), 4~ and -O(CH,), ,0-;
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R? is selected from the group consisting of aryl and iwharoaryl optionally
substituted with one or two substituents in additlon to the -A-Z molety
independently selected from the group consisting of C, alkyl, C, jalkenyl,
C,.alkoxy,-amino, C, salkylamino, di{C, salkyl}amino, C, ;alkyicarbonyl,

C; qalkyicarbonyloxy, C. ,alkylaxycarbonyl, C, calkylaminocarbonyl,
C,salkyicarbonylamino, C, (alkytthio, C, ;alkylsulfonyl, halogen, hydroxy,
cyano, trifluoromethyl and triflucromethoxy; altematively, when aryl and
hetaroaryl are substituted with two optional substituents attached to
adjacent carbon atoms, the two substituents can together form a single
fused moiety; wherein the moiety is salected from the group conelsting of
«{CH,) 4~ and -O(CH,), s0-;

A s selected from the group consisting of -C(=X)- and -SO;

X is selected from the group consisting of O and S;

Z Is selectad from the group consisting of -O(R*) and -N(R*)(R*);

R'is selectad from the group consisting of hydrogen, C, ;alkyl (optionally
substituted with one to three halogen substitusnts), C, ;alkoxy(C, Jalkyl,
C,.alkenyl, cycloaliyl, cycioalkyl(C,,)akyl, heterocyclyl,

heterocyciyl(C,,)alkyl, aryl, aryl(C,)alkyl, heteroaryl, heteroaryl(C, Jalkyl,
amino(C Jalkyl, C, salkylamino(C,,)alkyl, di(C,)alkylamina(C, j)atkyl and

hydroxy(C, ,Jalky!; wherein heterocyciyl Is optionally substituted with one fo

three substituents independently selectad from the group consisting of
C,.salkyl, C, alkoxy, C, alkenyl, cycioalkyl, triflucromethyl, halogen,

hydroxy, axo and cyano: and, wherein aryl is optionally substituted with one

to four substituents independently selected from the group consisting of
C.4alkyl, C, alkoxy, C,.alkanyl, cycioalkyl, -OCH,0-, -O(CH,),0-,
triffuoromethyl, halogen, hydroxy and cyano; and,

R® and R* are Independently selected from the group consisting of hydrogen,
55
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C.salkyl (optionally substituted with one to three halogen substituents),
Calkoxy(C, )alkyl, C,,alkenyl, cycioalkyl, cycioalkyl(C,)alkyl,
heterocyclyl, heterocyclyl(C,Jalkyl, aryl, aryl(C, j)alkyl, heteroaryl, -
heteroaryl(C, ,)alkyl, amino(C, )alkyl, C, ;alkylamino(C,)alkyl,

di(C, . Jalkylamino(C, ;Jalkyl, aminoimino, aminoccarbonyl,
aminocarbonyl(C, Jaikyl, aryloxycarbanylamino(C, Jalkyl,
heteroaryloxycarbonylamino(C, ,)alkyl, hydraxy(C, ;)alkyl and

trifluora(C, Jalkoxy; wherein hetsrocyciyl le optionally substituted with one
to three substituents independently selected from the group consisting of
C,salkyl, C, alkaxy, C,alkenyl, cycloalkyl, trifiuoromethyl, halogen,
hydroxy. oxo and cyano; and, wherein aryl ie optionally substituted with one
to four substituents independently selacted from the group conalsting of
C,alkyl, C,alkoxy, C,,alkenyl, cycloalkyl, -OCH,Q-~, -O(CH,),0-,
trifiuoromethyl, halogen, hydroxy and cyano; altematively, R® and R® may,
together with the nitrogen to which they are attached, form a fused
heterocyclyl molety optionally substituted with one to four substituents
Indapendently selacted from tha group consieting of C, ,alkyl, C, salkoxy,
C,salkenyi, cycloalkyl, trifluoromethyl, halogen, hydroxy and cyano;

and phammacsutically acceptable enantiomers, diastereomers and salts

therect.

The compound of claim 1 wherein R Is selectad from the group
conaslsting of hydrogen, C, ,alkyl, C, alkenyl, C, alkynyl, cycloalkyl,
cycloalkyl(C, ,)alkyl, heterocyciyl, heterocyciyl(C,..)alkyl,
heterocyclyicarbonyl(C,)alkyl, aryl(C,,)alkyl, arylcarbonyl(C, )alkyl,
aryiC,,)alkynyl, arylaminocarbony}(C, )alkyl, heteroaryl(C, jalkyl,
(R*)-N-(C,)alkyl and R*-0-(C, ,Jalkyl; wherein heterocycly! la
opticnally substituted with one to three substituents independently
selectad from the group consisting of C, calkyl, C, ,alkoxy, halogen,
hydroxy, oxo and cyano; and, wherein aryl is optionally substituted with
one to three substituents independently selected from the group
consisting of C, salkyl, C, ,alkoxy, halogen, hydroxy and cyano.
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4.

The compound of claim 1 wherein R s selected from the group
consisting of hydrogen, methyl, ethyl, n-propyl, Fpropyl, n-butyl, t-butyl,
n-hexyl, butenyi, allyl, 3,3-dimethallyl, cyclopropyl, cydopropyl(C..)alkyl,
cyciohexyl, cyclohexyl(C,,)alkyl, pyrrolidinyl, pymolidinyi(C, J)alkyi,
1,3-dloxofanyl(C, ;)alkyl, 24midazolinyl, 2-imiiazolinyl{C, ;)alkyl,
imidazolidinyl, imidazolidinyl(C, J)alkyl, 2-pyrazolinyl,

2-pyrazolinyl(C, ;)alky, pyrazolidinyl, pyrazolidinyl(C, ;)alkyi, piperidiny!,
plperidinyl(C, ,)alkyl, morpholinyl, morpholiny¥(C, ;)alkyl, thiomorpholinyt,
thiomorpholinyl(C, J)alkyl, piperazinyl, piperaziny/(C, j)alkyl, [4-(C,)alkyl-
5-oxo0-1,4-dihydrotetrazol-1-yi}(C, .)alkyl, piperonyi, (1,3-benzodioxol-5-
Y)(Cya)alkyl, (2,3-dlihydro-1.4-benzodioxin-6-yl)carbonyl(C, ,)aliyl, (3.4~
dihydro-2H-1,5-benzodioxepin-7-yl)carbonyl(C, ,Jalkyl, benzyl,
phenyl(C,,)alkyl, phenyi(C,,)alkyrnyl, diphenyl(C,,)alkyl,
phenyicarbonyl(C, Jalkyl, phenylaminocarbony(C, JJalkyl, furyl(C,Jalkyl,
thienyl(C,;)alkyl, pyrroiyl(C,,)alkyl, oxazolyl(C,,)alkyi, thiazotyl(C, Jalkyl,
imidazotyi(C, s)alkyl, pyrazolyi(C, ,)alkyl, lsoxazolyl(C, ealkyl,
Isothiazolyl(C, ,)aliyl, 1,2,3-oxadiazolyl(C,,)alkyl,

1,2,3-triazolyl(C, ,Jaliyl, 1,3.4-thiadiazoiyi(C, ,)alkyl, pyridinyi(C, ,)alkyl,
pyridazinyi(C, Jalkyl, pyrimidinyl(C,Jalkyl, pyraziny(C, Jalkyl,
1,3,5-triazinyl(C, ;)alkyl, indolyl(C, Jalkyl, benzo[blfury)(C,)alkyl,
benzofblthienyi(C, Jalkyl, (R™)NL(C,jJaliyl and R"-0«C, Jalkyl;
wherein pyrrolidinyl, 2-imidazolinyl, imidazolidinyl, 2-pyrazolinyl,
pyrazolidinyl, piperidinyl, morpholinyl, thiomorpholinyl and piperazinyl
are optionally substitisted with one to three substituents selectad from
oxo; and, whereln phenyl Is optionally substituted with one to three

substituents independently selected from the group conalsting of methyl,

ethyl, n-propyl, n-butyl, methoxy, ethoxy, propaxy, butoxy, chicrine,
fluorine, hydroxy and cyano.

The compound of clalm 1 wherein R’ is selected from the group

consisting of hydrogen, methyl, n-propyl, n-butyl, allyl, 3,3-dimethaliy,

cycloprapyimethyl, cyclohexylethyl, 2-{4-ethyl-5-0x0-1 4-dihydrotetrazol-

1-yl)ethyl, piperonyl, 2-(1,3-benzodioxol-5-yi)ethyl, 2-(2,3-dihydro-1,4-
57
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benzodioxin-8-y1)-2-oxoethyl, 2-(3,4-dthydro-2H-1,5-benzodioxepin-7-yi)-
2-oxoethyl, benzyl, phenethyl, phenyipropyl, phenoxysthyl,
phenyicarbonyimethy!, phenylcarbonylethyl,
phenylaminocarbonyimethyl, thienylmethyl, thienylethyl,
imidazolyimethyl, pyridinyimethyl and indolylethyl: whereln phenyl Is
optionally substituted with ane to three substituents independantly
selected from the group conalsting of methoxy, fluorine, hydnoxy and
cyano.

The compound of claim 1 wherein R™ is independently selectad from the
group conslsting of hydrogen, C, alkyl and aryl; wherein aryl Is
optionally substituted with one to three substituents independently
selected from the group conasisting of C, ;alkyl, C,alkenyl, C, salkoxy,
amino, C, alkylamino, di{C, ;alkyl)amino, C. alkylcarbonyl,
C,..alkyicarbonyloxy, C, ,alkylcarbonylamino, C, ,alkytthlo,
C.salkylsulfonyl, halogen, hydroxy, cyano, trifluoromethyl and
trifluvoromethoxy.

The compound of dalm 1 wherein R™ is independently selected from the
group conslsting of hydrogen, methyl, ethyl, n-propyl, Fpropyl, n-butyl,
t-butyl and phenyl; wherein phenyl Is optionally substituted with one to
three substituents independently selected from the group conaslsting of
C,s8lkyl, C, salkoxy, di{C, ,alkyl)amino, halogen, irifluocromethyl and
trifluoromethoxy.

The compound of clalm 1 whereln R™ ls iIndependently selected from the
group consisting of methyl, ethyl and phenyl.

The compound of claim 1 wherein R? is selected from the group
consisting of phenyl, naphthalenyl, furyl, thianyl, pyrrolyl, oxazoiyl,
thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, 1,2,3-oxadiazolyl,
1,2,3-riazolyl, 1,3.4-thiadlazolyl, pyridinyl, pyridazinyt, pyrimidinyl,
pyrazinyl, 1,3,5-triazinyl, indolyl, benzofb]furyl and benzofb]thlenyl

58
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11.

optionally substituted with one to three substituants independently
selected from the group consisting of C, salkyl, C, alkenyl, C, salkoxy,
amino, C, salkylamino, di(C, ;alkylyamino, C, atkylcarbonyl,
C,salkyicarbonyloxy, C, salkyicarbonylamino, chlorine, fluorine, hydroxy,
trifluorometityl and trifluoromathoxy.

The compound of claim 1 wherein R? Is selected from the group
consisting of phenyl, furyt, thienyl, pyridinyl and benzo[bjfuryl optionally
substituted with one substituent selected from the group consisting of
methyl, ethyl, methoxy, ethoxy, mathylamino, ethylamino,
dimethylamino, disthylamino, methyicarbonyl, methylcarbonyloxy,
methylcarbonylamino, fluorine, hydnaxy, trifluoromethyl and
trifiuvoromethoxy.

The compound of claim 1 wherein R? Is selected from phenyl optionally
substituted with one substituent selected from the group consisting of

methoxy and hydroxy.

The compound of claim 1 wherein R? is selected from the group
conslsting of phenyl, naphthalenyl, furyl, thienyl, pyrrolyl, oxazolyl,
thiazolyl, imidazolyl, pyrezoiyl, isoxazolyl, lsothlazoiyl, 1.2,3-oxadiazolyl,
1.2,3-triazolyl, 1,3.4-thiadlazolyl, pyridinyl, pyridazinyl, pyrimidinyl,
pyrazinyl, 1,3,5-trlazinyt, indolyl, benzofblfuryl and benzo[bjthienyl
optionally substituted with one or two substituants in addition to the -A-Z
moilety independently selected from the group consisting of methyl,
ethyl, n-propyl, }-propyl, aliyl, methoxy, ethoxy, amino, C, ;alkylamino,
di(C; 4)alkylamino, C, ;alkylcarbonyl, C, salkylcarbonyloxy,
C,,alkylcarbonyl, C, jalkylaminocarbonyl, C, salkylcarbonylamino,
C,salkylthlo, C, ;alkylsulfonyl, chioro, fluoro, hydroxy, cyano,
trifluoromethyl and trifluoromethoxy; altematively, when phenyl is
substituted with two optional substituents attached to adjacent carbon
atoms, the two substituents can together form a single fused moiety;
wherein the moiety Is selected from the group consisting of {CH,), ¢
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12.

13.

14.

18.

16.

17.

18.

and -O(CH,), ,0-.

The compound of claim 1 wherein R® Is phenyl substituted with the
molety -A-Z at the 3 or 4 position.

The compound of claim 1 wherein A is -C{=X)-.
The compound of clalrn 1 whereln Z is -N(R*)NR®).

The compound of claim 1 wherein R* is selectad from the group
conslsting of C, .alkyl (optionally substituted with one to three halogen
substituents), C, ;alkenyl, aryl and aryl(C, JJalkyl: wherein aryl [a
opiionally substituted with one to two substituents independently
salected from the group consisting of C, ,alkyl, -OCH,0-, -O(CH,),0-
and halogen.

The compound of claim 1 wherein R* is selected from the group

- consisting of C, ;alkyl (optionally substituted with one or three fiuorine

substituents), C, alkenyl, pheny! and benzyl; wherein phenyl is
optionally substituted with one fo two substituents independently
selactad from the group consisting of C, salkyl, -OCH,0-, -O{CH,),0-
and fluorine.

The compound of claim 1 wherein R' is saleciad from the group
conelating of methyl, ethyl, 3-methallyl, phenyl and benzyl; wherein
phenyl Is optionally substituted with one substituent selected from the
group consisting of methyl and fluorine.

The compound of claim 1 whereln R® and R® are Independently selected

from the group consisting of hydrogen, C,_alkyl, fluoro(C, j)alkyi,

trifiuoro(C,,)alkyl, C, jalkoxy(C,j)alkyl, C,alkenyl, cyclopropyl,

cyclopropyl(C, J)alkyl, cyclopentyl, cyciopentyl(C,,)alkyl, cyclohexyl,

cyciohaxyl(C, j)alkyl, pyrrolidinyl, pymolidinyl(C, ,)alkyl, 1,3-dioxolanyl,
60
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19.

1.3-dioxolanyl(C, ,)alkyl, 2-imitazolinyi, 2-imidazolinyi(C, ;)alkyl,
imidazolidinyl, imidazolidinyl(C, j)alkyl, 2-pyrazoling,

2-pyrazolinyl(C, ,)alkyl, pyrazolidiny}(C, ,Jalkyl, piperidinyl,

plperidinyl(C, ;)alkyl, morpholinyl, morpholinyl(C, ,)alkyl, thiomorpholinyl,
thiomorphalinyl(C, s)alkyl, piperazinyl, piperazinyi(C,.,Jalkyl, plperonyl,
phenyl, benzyl, phenyl(C,,)alkyl, furyl, furyl(C,j)alkyl, thienyl,
thienyl(C,.)alkyl, pyrroiyi(C, ,)alkyl, oxazolyl, oxazolyl(C,)alkyl, thiazolyl,
thiazolyl(C, J)alkyl, Imidazolyl, imidazolyl(C, ,)alkyl, pyrazoiyl,
pyrazolyl(C,,)alkyl, isoxazolyl, isoxazolyi(C,.)alkyl, Isothliezolyl,
isothiazolyl(C, ,)alky, 1,2,3-oxadlazolyl, 1.2,3-oxadlazolyi(C,,)alkyl,
1.2,3-trazolyl, 1,2,3-trlazolyl(C, JJalkyl, 1,3,4-thiadtazolvl,
1,34-thiadlazolyl(C,,)alkyl, pyridinyl, pyridinyl(C, ,Jalkyl, pyridazinyl,
pyridazinyl(C,)alkyl, pyrimidinyl, pyrimidiny}(C, ,)aliyl, pyrazinyl,
pyraziny}(C,.,)alikyl, 1,3,5-triazinyl, 1,3,5-trlazinyi(C, ;)alkyl,
indolyl(C,,)alkyl, benzofb]furyl, benzo[b]furyl(C,,)alkyl, benzo[bjthienyl,
benzo[blthienyl(C, ,)alkyl, benzimidazolyl, benzimidazolyl(C, .)alkyl,
amino(C, )alkyl, C,,alkylamino(C, s)alkyl, di(C, s)aliylamino{C, ,)alkyl,
aminoimino, hydroxy(C, ,)alkyl and trifluoro(C,_ Jalkoxy; wherein
pymolidinyl, 1,3-dloxolanyl, 2-imidazolinyl, imidazolidinyl, 2-pyrazolinyl,
pyrazolidinyl, plperidinyl, morpholinyl, thiomorpholinyl, piperazinyl are
optionally substituted with one to three substituents independently
salacted from the group consisting of C,_alkyl and oxo; and, wherein
phenyl is optionally substitited with one to four substituents
independently selected from the group consisting of C, .alkyi, C, alkoxy,
-OCH,0-, -O(CH,),0-, halogen, hydroxy and cyano; altematively, R® and
R® may, together with the nitrogen to which they are attached, form a
fused heterocydyl moisty sslectad from the group consisting of
pyrrolidinyl, imidazolldinyl, pyrazolidinyl, piperidinyl, morpholinyl,
thiomorpholinyl and piperaziny! optionally substituted with one to four
substituents independently selected from C,_alkyl.

The compound of claim 1 wherein R* and R* are independently selected
from the group consisting of hydrogen, methyl, ethyl, n-propyl, i-propyl,
81

4

&7\7&? .
\J ;



Foaaco" 2haTese O

10

15

21.

ORT-1375 ° ' -

t-butyl, fluoro(C, j)alkyl, methaxy(C, j)aiky?, 1aethaliyl, cyclopropyl,
cyciohexyl, phenyl, thiazolyl, imidazolyl(C, .Jalkwl,

benzimidazolyi(C, ,)alkyl, dimethylamino({C, 4}alkyl and

hydraxy(C, ,)alkyl; wherein phenyl is ontionally substituted with one to
three substituents selected from fluorine; altemztively, R® and R® may,
together with the nitrogen to whicti they are attached, form a fusad
heterocyclyl molety selected from the group conslating of pyrrolidiny,
piperidinyl and morpholinyl optionally substituted with one to four
substituents Independently selectad from the group consisting of methyl,
ethyl, n-propyl and n-butyl.

The compaund of clalm 1 whersin R® and R* are Independently selected
from the group consisting of hydrogen, msthyl, sthyl, n-propyl, Fpropyl,
t-butyl, 2-fluoroethyl, methoxyethyl, methailyl, cyciopropyl, cycliohaxyl,
phenyl, thiazolyl, 2-(2-imidazolyl)ethyl, benzimidazotyimethyl,
dimethylaminopropyl and hydroxysthyl; wherein phenyl Is optionally
substituted with fluorine; altematively, R* and R® may, together with the
nitrogen to which they are attached, form a fused heterocyciyl moiety
selected from the group consisting of pymolidinyl, piperidinyl and
morpholinyl; wherein piperidinyl is substituted with two or four
substituents selected from methyl.

The compound of clalm 1 of the formula:
X

QYU

|
a

R'I

whereain the malety —C(=X)- ia substituted on phenyt at the 3 or 4 position and
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R, ~C(=X)- and Z are dependently selected from thr: group consisting cf:

¢

R L{=X)- z
methy! -4-C(=0)- N,N-diethylamino;
H -4-C(=0)- N,N-diethylamino;
aliyl -4-C(=0)- N,N-dlethylamino;
2<{4-fluorophenyl)ethyl -4-C(=0)- N.N-diethylamino;
2-(2-thlenyl)ethyi 4-C(=0)- N.N-dlethylamino;
2-(3-indolyl)ethyl -4-C(=0)- N,N-diethylamino;
2-cyclohexylethyl 4-C(=0)  N,N-diethylamino;
2-phencxyethy! 4-C(=0)  N,N-dlethylamino;
2-(4-ethyl-5-ox0-1.4- -4-C(=0})- N,N-dlethylamino;
dihydrotetrazol-1-yi)ethyl
2-phenyl-2-oxoethyl -4-C(=0)- N.N-diethylamino;
2-(4-methoxyphenyt)-2- -4-C(=0)- N,N-diethylamino;
oxoethyl
2-(3-cyanophenyl)-2-oxoethyl =0)  N.N-diethylamino;
2+(2 3-dihydro-1.4- -4-C(=0)- N,N-diethylamino;
benzodiaxin-8-y1)-2-oxoethyl
2-(3,4-dihydro-2H-1,5- 4-C(=0)  N,N-dlethylamino;
banzodioxepin-7-yl)-2-oxoethyl
propyl -4-C(=0)- N.N-disthylamino;
2-phenylethyl 4C(=0)-  N,N-dlsthylamino;
plperonyt -4-G(=0)  N,N-dlethylamino;
3-phenylpropyl -4-C(=0)- N,N-disthylamino;
methy! 3C(=0y  N-methylN-(3-
fluorophenyf)amino;
2-phenylethyl -4-C(=8)- N,.N-diethylamino;
2-phenylethyl -4-C(=0)- N-ethylamino;
2-phenyliethyl -4-C(=0)- amino;
2-phenylethyl 4-C(=0)  4-morpholinyt;
2-phenyiethyl -4-C(=0)- N,N-dlisopropylamino;
2-phenylethyl -4-C(=0)- N.N-
bis(methoxyethyl}amino;
2-phenyiethyl -4-C(=0)- 1-pymrolidinyl;
2-phenylethyl -4-C(=0)- 2,6-dimethyl-1-plperidinyl;

63
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2-phenylethyl

2-phenylethyl
2-phenylethyl
2-phenylethyl
2-phenylethyl
2-phenylethyl
2-phenylethyt

2-phenylethy!
2-phenylethyl
2-phenylethyl

2-phenylethyl
2-phenylethyl

2-phenylethyl

2-(1,3-benzodioxol-5-yl)ethyl
2-(1,3-benzadiool-5-yl)etiyl

methyl

H

aliyl
2<(4-methoxyphenyl)ethyl
2-(4-methaxyphenyl)ethyl
2-{4-methoxyphenyl)ethyl
2-{4-methaxyphenyl)ethyl

2-(4-methoxyphenyl)ethyl
2-{4-methoxyphenyl)ethyl
2-{4-methoxyphenyl)ethyl

2-{4-methoxyphenyl)ethyl
2-(4-methoxyphenyl)ethyl

2-(4-methoxyphenyl)ethyl
2-(4-hydroxyphenyl)ethyl

-4-C(=0)-

4-C(=0)-
-4-C(=0)-
4-C(=O)-
-4-C(=0)
4-C(=0)-
4-C(=0}

4-C(=O0)
4-C(=0)
4-C(=0)

-4-C(=0)-
4-C(=0)

-4-C(=0)-

4-C(=0)-
4-C(=0)-
-4-C(=0)-
4-C(=0}
4-C(=0)-
-4-C{=0)-
-4-C(=0)-
4-C(=0)
4-C(=0)-

4-C(=0)
4-C(=0)-
-4-C(=0)-

4-C(=0)
4-C(=0)

-4-C{=0)-
-4-C(=0)-

iN-ethyl-n!-
(methylallyl)amino;

N.N-dipropylamino;
N-t-butylamino;
N-(2-fluoroethyl)amino;
N-(2-thiazolyl)amino;
N-{2-msthoxysthyl)amino;
N-(1H-benzimidazol-2-
yimethyl)amino;
N-cyciohexylamino;
N-phenylamino;

N-[2-(2-
imidazolyl)ethyljamino;
N-cyclopropylamino;
N,N-{dimethylaminopropyl)

amino;

N-ethyl-N-
{hydroxyethyl)amino;
N-ethylamino;
N,N-diethylamino;
N-ethylamino;
N-ethylamino;
N-ethylamino;
N,N-disthylamino;
4-morphalinyl;
N-sthylamino;

N,N-bis(2-
methoxyethyl)amino;

1-pyrrolidinyt;
2,6-dimethyl-1-piperidinyi;

N-ethyl-N-
(methylaltyljamino;
N.N-(di-n-propyl)amino;
2,2,6,6-tetrameathyl-1-
piperidinyi;
N,N-(di-2-propyl}amino;
N-ethylamino; and,
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2-{4-hydroxyphenyl)ethyl

-4-C(=0)- N,N-dlethaminc,

and pharmaceutically acceptable enantiomers, diastereome:s ond calts
thereof.

§ 22. The compound of claim 1 of the formula:

10

15

wherein R, R?, R® and R® are depandently selectad from the group consisting

of:

o) b

.

L

R

R' R RYRY)
methyl 4-MeOPh (HXER):;

H 4-HOPh (HXEYD) ;
methyl 4-MeOPh Et,;

H 4-HOPh Ety;
2-4-MeOPh)ethyl 4-MeOPh Et,; and,
24{4-HOPh)ethyl 4HOPh Et;

and pharmaceutically acceptable enantiomers, diastereomers and salts
theraof.

23.

24,

The compound of claim 1 which is an effective analgesic.

The compound of claim 1 which is an effective inmunasuppressant,

antiinflammatory agent, agent for the treatment of neurological and

psychiatric conditions, medicament for drug and alcohol abuse, agent
65

2
)9¢



To232d0" SheThHL50

ORT-1375

25.

28.

10

- . -~ i L] M wW . e

for treating gastritis and diarhea, cardiovascular agant or agent far the
- treatment of respiratory diseases. .

A pharmacseutical composition comprising a compound ¢f claim 1 and o
pharmaceutically acceptable carrier.

A method for the treatment of a pharmacological condition in a subject in
nead thereof comprising administaring to the subject a therapeutically
effective amount of an oplold receptor modulator compound selected
from the group consisting of a 8-opiold and a u-opiold receptor
modulator compound of Formula (I):

R R—A—2Z

(D

wherein:
R' Is sslactad from the group consisting of hydrogen, C, salkyl, halo, 4(C, JJalkyl,

15

Cyetlkenyl, C, alkoxy(Cy)alkenyl, C,.alkynyl, C, atkaxy(C,,)alkynyl,
cycioalkyl, cycloalkyl(C,j)alkyl, cycloalkyicarbonyl(C, ,)alkyl,
cycloalkyl(C,,)alkenyl, cycloalkyl(C,)alkynyl, heterocyciyi,
heterocyclyl(C,,)alkyl, heterocyclylcarbonyi(C, ,)alkyl,
heterocyciyl(C,,)alkenyl, heterocyclyl(C,,)alkynyl, aryl, aryi(C, j)alkyl,
aryicarbonyl(C, ,)alkyl, aryi(C, ,)alkenyi, aryl(C, )alkynyl,
arylaminocarbonyl(C, ;)alkyl, heteroary}(C, ;)alkyl,
heteroaryicarbonyl(C, ,)alkyl, heteroaryl(C,,)alkenyl, heteroaryl(C,,)alkynyl,
heteroarylaminacarbonyi(C, ,Jalkyl, (R™)-N~(C,.)alkyl, R"-O«(C,,Jalkyl,
R'-S-{C,.)alkyl, R"-S0-(C,)alkyl and R™-SO{C, )alkyl; wherein

heteracyclyl is optionally substituted with ane to three substituents
66

M



10

16

ORT-1375

independently selected from the group consisting of C, (alkyl, C,alken,

C, salkoxy, amino, C, alkylamino, di{C, ;alkyljamino, C, alkylcarbony!,

C, alkylcarbonylaxy, C,alkyicarbonylamino, G, alkylthio, C, salkylsutfony.,
halogen, hydroxy, oxo, cyano, trifluoromethyl and trifiucromethaxy; an,
wherein aryl and heteroaryl are optionally substituted with one to three
substituents independently selected from the group conslsting of C, ,alky.,
C,salkenyl, C, ;alkaxy, amino, C, ;alkylamino, di(C, .alkyl)amino,
C,salkylcarbonyl, C, ;alkyicarbonyloxy, C, ,alkylcarbonylamino, C, salkkyithio,
C,..8lkylsulfonyl, halogen, hydroxy, cyano, trifluoromethyl and
trifiuoromethoxy;

R"“ is Indepandently selected from the group consisting of frydrogen, C, alkyl,
C.,.8lkoocy(C, Salkyl, hydroxy(C, alkyl, halo,(C,aikyl,
halo, 4(C;..)alkoxy{C,,)alkyl, C,,alkenyl, C,alkynyt, cycloalkyl,
cycloalkyl(C,)alkyl, hetarocyclyl, heterocycivi(C, )allyl,
heterocyclyl(C,)alkenyl, heterocyciyl(C,Jalkynyl, aryl, aryl{C,alkyl,
aryi(Cy,)alkenyl, aryl{C, )alkynyl, arylcarbonyl(C,4)alkyl, heteroaryl,
hateroary(C, ,)alkyl, heteroaryl(C, ,Jalkenyl, heteroaryl(C, Jalkynyl and
heteroaryicarbonyl(C, )alkyl; wherein heterocyciyl Is optionally substituted
with one to three substituants independently selected from the group
conslsting of C, ;alkyl, C, ;alkenyl, C, ,alkoxy, amino, C, ;alkylamino,
di(C, calkyl)amino, C,alkylcarbonyl, C,alkyicarbonyloxy,
C...alkylcarbonylamino, C,slkytthio, C, alkylsulfonyl, halogen, hydroxy,
oxo, cyano, trifluoromethyl and triflucromethoxy; and, whersin aryl and
heteroaryl are optionally substituted with one to three substituents
independently selected from the group consisting of C, ;alkyl, C, ;alkenyl,
C...alkoxy, amino, C, ;alkylamino, di(C, salkyl)amino, C,.alkyicarbonyl,
C,alkylcarbonyloxy, C, .alkylcarbonylamino, C,alkytthio, C,.alkylsutfonyl,
halogen, hydroxy, cyano, trifluoromethy! and trifiuoromethoxy;

R? s selected from the group consisting of aryl and heteroaryl optionally
substituted with one to three substituents indepandently selected from the
group conslsting of C, salkyl, C, ;alkenyl, C, ;alkoxy, amino, C, alkylamino,

67 '
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di(C, salkyl}amino, C, salkylcarbonyl, C, .alkylcarbanyloxy, / qq
C, salkyloxycarbonyl, C,,alkylaminocarbonyl, C, ,alkyicarbonytamino, '
C,.salkyithio, C, ,alkylsulfonyl, halogen, hydroxy, cyano, triflucromethyt and

trifluoromethoxy; altematively, when aryl and heteroaryl are substituted with

two substituents attached to adjacent carbon atoms, the two substituents

can together form a single fused moiety; wherein the moiety Is selectad

from the group consisting of {CH,), s~ and -O(CH,),,O-;

R? ls selected from the group conslisting of aryl and heteroaryl optionally
substituted with one or two substituents In addition to the -A-Z moiely
independently selected from the group conslsting of C, ,alkyl, C, ,alkenyl,
C..tlkoxy, amino, C, ,alkylamino, di(C, ;alkyl}amino, C, ,alkylcarbonyl,
C,.alkylcarbonyloxy, C, alkyloxycarbonyl, C, ,alkylaminocarbonyl,
C,.salkylcarbonylamino, C, alkyithio, C, ,alkyisulfonyl, halogen, hydroxy,
cyano, trifluoromethyl and trifluoromethoxy; altamatively, when aryl and .
heteroaryl are substituted with two optional substituents attached to
adjacent carbon atoms, the two substituents can together form a single
fused moiety; wherein the moisty is selected from the group consisting of

«(CH,)ss~ and -O{CH,), J0-;
A Is selected from the group consisting of -C(=X)- and -SO-;
X is aelected from the group consisting of O and S;
Z Is selected from the group consisting of -O(R*) and -N(R*)(R");

R ia salected from the group consisting of hydrogen, C,alkyl (optionally
substituted with one to three halogen substituents), C, ;alkoxy(C, ;)alkyl,
C,.4alkenyl, cydoalkyl, cycioalkyl(C, ,)alkyi, heterocyciyl,
hetarocyciyl(C,)alkyl, aryl, aryi(C,;)alkyl, heteroaryl, heteroaryl(C, ,)alkyl,
amino(C, ,)alkyt, C, alkylamino(C, ;)aliyl, d{C4)alkylamino(C,,)alkyl and
hydroxy(C, ,Jalkyl: wherein heterocyciyl Is optionally substituted with one to
three subatituents independently selected from the group consisting of
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C.sal«yl, C,qalkoxy, C, ;alkenyl, cycloalkyl, triflucromethyl, halogen,
hydroxy, oxo and cyano; and, wherein aryl is optionally substituted with one

- fo four substituents independently selected from the group conafsting of
C,.4alkyl, C, galkaxy, C,,alkenyl, cycioalkyl, -OCH,0-, -O(CH,),0-,
trifluoromethyl, halogen, hydraxy and cyano; and,

R? and R® are Independently selected from the group consisting of hydrogen,
C, salkyl (optionally substituted with one to three halogen substituents),
C...alkoxy(C,)alkyl, C; 4alkenyl, cycloalkyl, cycioalkyl(C. Jalkyl,
heterocyclyl, heterocyciyl(C..,)alkyl, aryl, aryC, Jatiyl, heteroaryl,
heteroaryl(C, )alkyl, amino(C, elkyl, C,salkylamino(C, )alkyl,

di(C, ,)alkylamino(C . )alkyl, aminolmino, aminocarbonyl,
aminocarbonyi(C,,)alkyl, aryloxycarbonylamino(C,  Jaliyl,
heteroaryloxycarbanylamino(C, ;)alkyl, hydroxy(C,,)alky!l and
trifluoro(C.,_)alkoxy;, wherein heterocyclyl is optionally substituted with one
to three substituents Independently selected from the group conslsting of
Cetlkyl, C,,alkoxy, C,alkenyl, cycloalkyl, triflucromethyl, halogen,
hydroxy, oxo and cyano; and, whereln aryl is optionally substituted with one
to four subetituents independently selected from the group conasisting of
C.ealkyl, C,.alkaxy, C,alkenyl, cycioalkyl, -OCH;O-, -O(CH,);0-,
trifiucromathyl, halogen, hydroxy and cyano; aitsmatively, R® and R® may,
together with the nitrogen to which they are attached, form a fused
heterocyclyl molety optionally substituted with one to four substituents
indepandently selectad from the group conslsting of C,alkyl, C, ;alkoxy,
C.alkenyl, cycloalkyl, trifluoromethyl, halogen, hydroxy and cyano;

and pharmaceutically acceptable enantiomers, diastereomers and salts
thereof.

27. The mathod of claim 26 whersin the therapeutically effective amount Is
from about 0.01 mg/day to about 15,000 mg/day.

28. The method of claim 26 wherein the 5-opioid or p-opioid receptor
69 )
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30.

3.

modulator compound is an effective analgesic.

The methed of claim 28 wherein the 8-opioid or p-oploid raceptor
modulator compound Is an effective Immunosuppressant,
antinfiammatory agent, agent for the treatment of neurclogical and
psychiatric conditions, medicament for drug and alcohol abuse, agent
for treating gastritis and diarrhea, cardiovascular agent or agent for the
treatment of respiratory diseases.

The method of claim 26 wherein the pharmacalogical condition is pain.

A pharmaceutical composition comprising a combination of a p-opioid
receptor modulator compound and an oplold receptor modulator
compound selected from the group consisting of a 8-opiold and a
p-oplold receptor modulator compound of Formula (T):

RAR,_ R—A—Z

R
)

wherein:

R' Is selected from the group consisting of hydrogen, C, ;alkyl, halo, (C, ;)alkyl,
Cs.tlkenyl, C,4alkoxy(C,,)alkenyl, C, alkynyl, C, salkoxy(C,,)alkynyl,
cycloalkyl, cycloalkyl(C, ,)alky!, cycloalkyicarbonyl{C,,)alkyl,
cycloalikyl(C,)alkenyl, cycloalkyl(C, 4)alkynyl, heterocyciyi,
heterocyciyl(C, )alkyl, heterocyclyicarbonyl(C, )alkyl,
heterocyclyl(C, )alkenyl, heterocyclyl(C, )alkynyl, aryl, aryl(C,,)aliyi,
arylcarbonyl(C,,)alkyl, aryl(C, .)alkenyl, aryi(C, ,)alkynyl,

70
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arylaminocarbonyl{C, cJalkyl, heteroary}{C, saliyl, ﬁ?
heteroarylcarbonyl{C, ,)alkyl, heteroaryl(C,)alkenyl, heteroaryl(C, ,)alkynyl,
hetsroarylaminocarbonyl(C, JJalkyt, (R*)N-(C, Jalkyl, R*-0-(C, Jalkyl,

R™.8{C, Jalkyl, R"-SO-{C, ;)alkyl and R""-SO,{C, ,)alkyl; wherein

heterocyclyl is optionally substituted with one to three substituents

independently selected from the group consisting of C, jalkyl, C, ;alkenyi,

C,.,alkoxy, amino, C,alikylamino, di(C, alkyl}amino, C, salkylcarbonyl,

C, salkyicarbonyloxy, C, ,alkyicarbonylamino, C,,alkyithio, C, ,alkylsulfonyl,

halcgen, hydroxy, oxo, cyano, triflucromethyl and triflucromethoxy; and,
whereln aryl and heteroaryl are optionaily substituted with one to three

. substituents independently selected from the group consiating of C, alkyl,

C,.alkenyl, C, ;alkoxy, amino, C, ,alkylamino, dC, ;alkyl)amino, .
C,4alkylcarbonyl, C, salkylcarbonyiaxy, C, calkylcarbonyiamino, C, ,alkytthio,
C,alkylsutfonyl, halogen, hydroxy, cyano, trifluorometiyl and
friflucromethoxy;

R" is iIndependently sslecied from the group consisting of hydrogen, C, satkyl,

C,s8lkoxy(C, y)alkyl, hydroxy(C,)alkyl, halo,(C..)alkyl,

halo, 4(C,)alkoxy(C, )elkyl, C,alkenyl, C,4alkynyl, cycioalkyl,
cycloalkyl(C,,)atkyl, heterocycivi, heterocyclyl(C, )alkys,
heterocyclyl(C,,)alkenyl, heterocyclyl(C, )alkynyl, aryl, aryl(C,,)alkyl,
aryl(C, JJalkenyl, ary}(C,)Jalkynyl, arylcarbonyl(C,,)alkyl, heteroaryi,
heteroaryl(C, ,)aliyl, heteroaryl(C, ,)atkenyl, heteroaryi(C,.)alkynyl and
heteroarylcarbonyl(C, ,)Jalkyl; wherein heterocyciyl is optionally substituted
with one to three substituents independently selectad from the group
conslsting of C, ;alkyl, C,alkenyl, C, ;alkoxy, amino, C, ;alkylamino,
di(C,.alkyl)amino, C,,alkylcarbonyl, C,.alkylcarbonyloxy,
C,,alkyicarbonylamino, C, salkyithio, C, alikyisutfonyl, halogen, hydroxy,
oxo, cyano, triflucromethyl and triflucromethoxy; and, wherein aryl and

heteroaryl are optionally substituted with one to three substituents

independently selected from the group consisting of C, ,alkyl, C, ;alkenyl,

C, satkoxy, amino, C, ;alkylamino, di(C, alkyl}amino, C, ;alkyicarbonyl,

C, s8lkyicarbonyloxy, C, salkylcarbonylamino, C, salkyithio, C, jalkylsuilfonyl,
7"
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halugen, hiydrox;, cyano, trilluoromethyl and trifluoromethoxy; l (fg

R* s selected from the group consisting of aryl and heteroaryl optionally
- substituted with one to three substituents inrdependently selected from the

group consisting of C, ,alkyl, C, ;alkenyl, C, ;alkaxy, amino, C, jalkylamino,
di(C,saikyl)amino, C, alkylcarbonyl, C, satkyicarbonyloxy,

C, salkyloxycarbonyl, C, ,alkyleminocarbonyl, C, ;alkylcarbonylamino,
C,qalkylthio, C, calkyisulfonyl, halogen, hydroxy, cyano, trifluoromethyl and
triflucromethaxy; altematively, when aryl and heteroaryl are substituted with
two substituents attached to adjacent carbon atoms, the two substituents
can together form a single fused molety; wherein the moiety is selectad
from the group consisting of (CH,), 5~ and -O{CH,), ;0-;

R is salacted from the group consleting of aryl and hateroaryl optionally.

substituted with one or two substituents in addition to the -A-Z molety
Iindependently selectad from the group conslsting of C, .alkyl, C, ;alkenyl,
C4alkoxy, amino, C,alkylamino, di(C, ;alkyl)amino, C, ,alkylcarbonyt,
C,alkylcarbonylaxy, C,salkyloxycarbonyi, C, salkylaminocarbonyt,
C..tlkyicarbonylamino, C,.alkyithio, C, ,alkylsulfonyl, halogen, hydraxy,
cyano, trifluoromethyt and triflucromethoxy; altematively, when aryl and
heteroaryl are substituted with two optional substituents attached to
adjacent carbon atome, the two substituents can together form a single
fused moiety; wherein the molety is selacted from the group consisting of
~«(CH,)s4~ and -O(CH,),.40-;

A Is selacted from the group consisting of -C(=X)- and -SO,;
X Is selacted from the group consiating of O and S:
Z s selacted from the group conslsting of -O(R*) and -N(R*XR®);

R* is selected from the group consisting of hydrogen, C, ;alkyl (optionally
subatituted with one to three halogen substituents), C, ,alkoxy(C, ;)alkyl,

T2
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C,aalkenyl, cycloaiky!, cycloalkyl(C,,)atkyl, heterocyclyl, ) q?’
heterocyclyl(C.4)alkyl, aryl, aryl{C, z)alkyl, heteroaryl, heteroaryl(C, j)alkyl,

- amino(Cy4)alkyl, C, salkylamino(C,,)alkyl, di(C,,)alkylamino(C,galkyl and
- hydroxy(C, jJalky}; whereln heterocydly! Is optionally substituted with one to

three subetituants indepandently selected from the group consisting of
C,qtliyl, C, jathoxy, C, slkenyl, cycloalkyl, triifluoromethyi, halogen,
hydroxy, oxo and cyano; and, wherein aryl is optionally substitutad with one
to four substituents independantly selected from the group consisting of
c‘l-lalkyll cuﬂ"m‘y ’ cu"w- mkﬂ- -OCHzo'- 'o(cHI)lo'l
trifluoromethyl, halogen, hydroxy and cyano; and,

R® and R® are Independently salaclnd from the group consisting of hydrogen,

C.«alkyl (optionally substituted with one to three halogen substituents),
Craalkoxy(C, Jalkyl, C,,alkenyl, cycloalkyl, cycloallyl(C,4)afkyl,
heterocyciyl, heterocyclyl(C, ,)alkyl, aryl, aryi(C, ,)alkyl, heteroaryl,
heteroaryl(C, s)alkyl, amino(C, ,)alkyl, C, ;alkylamino(C, Jelkyl,
di(C,.,)alkylamino(C, ,)alkyl, aminoimino, amimocarbonyl,
aminocarbonyl(C,,)alkyl, aryloxycarbonytamino(C, ,)alky!,
hetaroaryloxycarbonylamino(C, .)alkyl, hydroxy(C, )atky! and

tifluoro(C, ,)alkoxy: wherein haterocyclyl Is optionally substituted with one
to three substituents independently selected from the group consisting of
C.etlkyl, C,alkoxy, C,alkenyl, cycioalkyl, triftuoromethiyl, halogen,
hydroxy, oxo and cyano; and, wherein aryl is optionally substituted with one
fo four substituents Independently selectad from the group consisting of
Crealkyl, C4slkoxy, C,alkenyl, cycloalkyl, -OCH,0-, -O(CH,),0-,
trifluoromethyl, halogen, hydroxy and cyano; altematively, R* and R* may,
together with the nittogen to which they are attached, form a fused
heterocyclyl molety optionally substituted with one %o four substituents
indepandently sslected from the group conslsting of C, (alkyi, C, ,alkoxy,
C,salkenyl, cycloalkyl, triflucromethyl, halogen, hydroxy and cyano;

and pharmaceutically acceptable enantiomers, diastereomers and salts
thereof.

3
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37.

The phammaceutical compoaition of claim 31 wherein the p-opiold
racaptor modutator compound i selected from altfentanil, allylprodine,
alphaprodine, anileridine, bezitramide; buprenorphine, clonitazene,
cyciazocine, dextromoramide, dihydrocodeine, dihydromorphine,
ethoheptazine, ethylimorphine, etonitazene, fentanyl, heroln,
hydromorphane, hydroxypethidine, isomethadone, ketobemidone,
levallorphan. levorphanol, iofentanil, meperidine, meptazinol,
metazocine, methadone, morphine, nalbuphine, norlevorphanol,
normethadone, nalorphine, normorphine, oplum, axycodone,
oxymorphane, phenazocine, piritramide, propiram, propoxyphene,
sufentanil, tramadol or diastsreomers, saits, complexas and mbdures
thereof of any of the foregoing.

A method for the treatment of a pharmacological condition In a subjact In
need thereof comprising administering to the subject a therapsutically
effective amount of the pharmaceutical composition of claim 31.

The method of daim 33 wherein the therapeutically effective amount is
from about 0.01 mg/day to about 156,000 mg/day.

The methad of claim 33 wherein the pharmaceutical compaosition ls an
sffective analgesic.

The method of claim 33 wherein the pharmaceutical composition is an
effective immunosuppressant, antiinflammatory agent, agent for the
treatment of neurological and psychlatric conditions, medicament for
drug and alcohol abuse, agent for treating gastritls and diarthea,
cardiovascular agent or agent for the treatment of respiratory di

The method of claim 33 wherein the phanmacological condltion is paln.

74
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ABSTRACT OF THE INVENTION

This Invention is directed to 3-(dlaryimethylene)-8-azabicyciof3.2.1}octane
derivativas useful as §-oploid or -opioid receptor modulators. Depending on
thelr agonist or antagonist effect, the compounds are useful analgesics,
immunosuppressants, antiinjammatory agents, agents for the treatment of
neurological and psychlatric conditions, medicaments for drug and alcohol
abuse, agents for reating gastritis and dlarrhea, cardiovascular agents and
agents for the treatment of respiratory diseases.
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LO QUE SE REIVINDICA ES:

1. Un compuesto representado por la siguiente formula (I):

)
En donde:
X se selacciona del grupo formado por S y O;
Z se selecciona del grupo formado por N(R%)(R®) y O(R?):
La porcién —C(=X)- esta sustituida con fenil en la 3 o 4 posicion;
R! es un sustituyente seleccionado del grupo formado por hidrégeno, Cis
alquil, C2¢ alquenil, Cy7 cicloalquil, Cs.a cicloalquil Cy3 alquil, Cyg alcoxi Ci3
alquil, 4-C4.4 alquil — 4,5 — dihidro — 5 — oxo- 1H- tetrazol — 1 - il Cy14alquil, tien
— 2 = il Cy4alquil, tien — 3 — il Cy alquil, furan — 2 = il C alquil, furan -3 -l

Ci4alquil, pirrol = 2 ~ il Cy4 alquil, pirrol = 3 ~il C14alquil, piridin — 2 — il Ci4
alquil, piridin — 3 — il C1 alquil, piridin — 4 -l C4 alquil, pirazinil Cy.4 alquil,
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pirimidin - 2 -l Cy4 alquil, pirimidin — 4 — il Cy alquil, pirimidin -5 — il Cy4
alquil, tiazol - 2 — il C44 alquil, tiazol — 4 — il C14 alquil, tiazol — 5 — il C1- alquil,
oxazol - 2 —~ il Gy alquil, oxazol — 4 — il Cy alquil, oxazol - 5 — il Cy alquil,
fenil Cy4 alquil, fenil C,, alquenil y bencil; en donde los anteriores
sustituyentes tienil, furanil, pirrolil, tiazolil y oxazolil estdn opcionalmente mono-,
di- o tri — sustituidos con un sustituyente seleccionado del grupo formado por
hidroxi, halégeno, Cs3 alquil, C2.3 alquenil, Cy.3 alcoxi, Cy.3 acil, Ci.10 aciloxi,
ciano, amino, Cq3 acilamino, Cy3 alquilamino, di (Cia alquil) amino, Ci.a
alquilitio, Cis alquilsulfonil, - OCHZzO-, -O(CH3);0-, trifluorometil y
triflucrometoxi; y en donde los anteriores sustituyentes piridinil, pirazinil,
pirimidinil, fenil y bencil estdn opcionalmente sustituidos con un sustituyente
seleccionado del grupo formado por hidroxi, halégeno, Cy alquil, C2.3 alquenil,
Ci-s alcoxi, C1.3 acil, Cy.1p aciloxi, ciano, amino, C+.s acilamino, C4_s alquilamino,
di(Cyealquil)amino, C.y alquilitio, Ct3 alquilsulfonil, -OCHzO-, -O(CH2):0-,
triflucrometil y trifluorometoxi;

R? y R® son seleccionados independientemente del grupo formado por
hidrégeno, C1s alquil, C24 alquenil, C37 cicloalquil, fenil y bencil, en donde el
anterior sustituyente fenil esta opcionalmente mono- , di o tri sustituido con un
sustituyente seleccionado del grupo formado por halégeno, Cis alquil, Cas
alquenil, Carcicloalquil y trifluorometil; y en donde el anterior sustituyente bencil
esta opcionalmente mono- , di- o tri- sustituido con un sustituyente
seleccionado del grupo formado por halégeno, Ci.es alquil, Co¢ alquenil, Cig
alcoxi, C3.7 cicloalquil, trifluorometil, metilendioxi y etilendioxi;

R? y R® altemativamente, cuando ambos estdn presentes, pueden formar
combinadamente una porcién Gnica fusionada con N; en donde R? y R? son
saeleccionados del grupo formado por 1,4 - butileno, 1-5 pentileno, 1,5 — (3-
oxapentileno) y 1,6 — (3 — azapentileno) y en donde la porcién Unica fusionada
puede estar opcionalmente sustituida con, desde 1 hasta 4 sustituyentes
seleccionados del grupo formado por C.g alquil Ca alquenil y C3.7 cicloalquil;

200
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Ar se selecciona del grupo formado por fenil, 1-naftil y 2-naftil opcionalmente
sustituidos con, desde 0 hasta 3 sustituyentes seleccionados de R*;

R* se selecciona opcionaiments e independientemente del grupo formado por
hidroxi, halégeno, C43 alquil, C23 alquenil, Cy3 alcoxi, Ci3 acil, Ci.1p aciloxi,
ciano, amino, Cisacilamino, Ci3 alquilamino, di{Cisalquillamino, Cis
alquilitio, Cis3 alquilsulfonil, -OCH;0-, -O(CH2);0-, triflucrometil vy
trifluorometoxi; y,

R* altemativamente, cuando dos grupos R* estén presentes, pueden formar
combinadamente una porcién Onica; en donde la porcién se selecciona del
grupo formado por -(CHa)ss — y ~O{CH2)1.30- unida a un atomo de carbdn
adyacente a Ar,

Y aquellos enantibmeros, diastdmeros y sus sales, farmacedticamente
aceptables.

2. El compuesto de la reivindicaciéon 1 en donde:
Xes O,
Z es N(R)(RY);
R' se selecciona del grupo formado por hidrégeno, metil, etil, n-propil, n-buti,
n-hexil, 3-etilbutil, alil, dimétalil. ciclopropilmetil, ciclohexilmetil, ciclohexil, tien —
2 — il efil, piperonil, 2 — furiimetil, fenetil, difeniletil, fenilpropil, 3,4 -

dimetoxifenetil, 4 — fluorofenetil y 3,4 — metilendioxibencil;

R? y R? son seleccionados del grupo formado por metil, etil, n-propil, isopropil,
t-butil, metalil, 3-fluorofenil y 4 - metilbencil;

B
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R? y R® altemativamente, cuando ambos estan presentes, pueden formar
combinadamente una porcién Gnica fusionada con N; en donde la porcién es
pirrolidinil opcionaimente sustituida con, desde 1 hasta 4 sustituyentes
seleccionados del grupo formado por Cy.s alquil, C2.¢ alquenil y Cs.7 cicloalquil;

Ar es fenil; y,
R* se selecciona opcional e Independientemente del grupo formado por hidroxi,
cloro, bromo, fiGor, metil, etil, metoxi, etoxi, metilamino, N, N-dimetilamino,

metiltio, metilsulfonil, trifluorometoxi y trifluorometil;

Y aquellos enantidmeros, diastémeros y sus sales, farmacetticamente
aceptables.

3. El compuesto de la reivindicacién 1 en donde:

R' se selecciona del grupo formado por hidrégeno, metil, etil, n-propil, n-butil,
alil, ciclopropiimetill, tien — 2 - il etil, fenetil, fanilpropil y 3,4 — metilendioxibenzil;

R?y R? se seleccionan independientemente del grupo formado por metil, etil, n-
propil, metalil, y 3 — fluorofenil; y

R* es metoxi;

Y aquellos enantibmeros, diastdmeros y sus sales, farmacelticamente
aceptables.

4. El compuesto de la reivindicacién 1 en donde:

R! se secciona del grupo formado por hidrégeno, metil, etil, n-propil, alil, fenetil,
fenilpropil y 3,4 — metilendioxibencil;
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R? y R? se seleccionan independientemente del grupo formado por meti, etil y
3 — fiuorofenil; y,

R? es inexistente

Y aquellos enantibmeros, diastdmeros y sus sales, farmacedticamente
aceptables.

5. El compuesto de la reivindicacién 1 que presenta la siguiente estructura

7/

N
L

en donde R', Xy Z se seleccionan dependientemente del grupo formado por:

RY C(=X)- ~ Z
CHa - N(CHzCHa)z;
C(=0)- _
H -4- N(c HzCHs)z:
C(=0)- __
CH2CH=CH; -4- N(CHzCHa)g}
_ C(=0} o
(CH2)2CHs -4- N(CHzCH;)z:
_ C(=0)- |
(CHz)2Ph -4- N(CH2CHs)2;
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— C(=0) ]
3,4 - metilendioxibenzi) 4- N(CH2CHa)z;
__ C(=0)- ____
(CHz)s Ph 4- N(CH:CHs)z;
y C(=0)- o
CH; -3- NCH;(3-F-Ph)
C(=0)-

6. El compuesto de la reivindicacion 1 los cuales son analgésicos efectivos

7. El compuesto de la reivindicacién 1 los cuales son inmunosupresores
efectivos, agentes antinflamatorios, agentes para el tratamiento de
condiciones siquidtricas y neurolégicas, medicamentos para el
tratamiento del abuso de drogas y alcohol, agentes para el tratamiento
de gasfritis y diarrea, agentes cardiovasculares y agentes para el
tratamlento de afecciones respiratorias.

8. Una composicion farmacéutica que incluye un compuesto de la
reivindicacién 1 y un vehlculo farmacedticamente aceptable.

8. Una composicién farmacéutica obtenida por la mezcla de un compuesto
de la reivindicacion 1 y un vehlculo farmacedticamente aceptable.

10.Una composicion farmacéutica que incluye una combinacibn de un
compuesto de la reivindicacién 1 y un compuesto efectivo como un
modulador mu-opidceo

11.Una composicibn farmacéutica de la reivindicacion 10 en donde el
compuesto (itil como un modulador mu- opidceo se selecciona del grupo
formado por alfentanil, alilprodina, alfaprodina, anileridina, bencil
morfina, bezitramida, buprenorfina, butorfanol, clonitazene, ciclazocine,
desomorfina, dextromoramida, dezocina, diampromida, diamorfona,
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dihidrocodeina, dihidromorfina, dimenoxadol, dimefeptanol,
dimetiltiambuteno, dioxafetilbutirato, dipipanona, eptazocina,
etoheptazina, efilmetiltiambuteno, etiimorfina, etonitazeno, fentanil,
herolna, hidromorfona, hidroxipetidina, isometadona, ketobemidona,
levallorfan, levorfanol, levofenaciimorfano, lofentanil, meperidina,
meptazinol, metazocina, metadona, metopona, morfina, mirofina,
nalbufina, narcelna, nicomorfina, norlevorfanol, normetadona, nalorfina,
normorfina, norpipanona, opio, oxicodona, oximorfona, papaveretum,
pentazocina, fenadoxona, fenomorfano, fenazocina, fenoperidina,
piminodina, piritramida, profeptazina, promedol, properidina, propiram,
propoxifeno, sufentanil, tilidina, tramadol, sales, complejos y las
mezclas de cualquiera de los anteriores.

12.Un método para el tratamiento de una condicién farmacoldgica en un
sujeto que necesite de este, comprendiendo la administracion al sujeto
de una cantidad tferapéuticamente efectiva de la composicion
farmacéutica de la reivindicacién 1

13.El método de la reivindicacién 12 donde la condicion farmacolégica es
dolor

14.El método de la relvindicacion 13 en donde la cantidad terapéuticamente
efectiva del compuesto de Ila reivindicacion 1 es desde
aproximadamente 0.1 Mg / dia hasta aproximadamente 300 MG /dia

15.El método de la reivindicacién 12 donde la cantidad terapéuticamente
efectiva del compuesto de la reivindicacién 1 es efectiva como agente
inmunosupresor, antinflamatorio, agente para el tratamiento de
condicionas neurolégicas y siquidtricas, medicamento para casos de
abuso de droga y alcohol, agente para el tratamiento de gastritis y
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diarea, agente cardiovascular o agente para el tratamiento de
enfermedades respiratorias

16.El método de la reivindicacion 12 en donde el método incluye la
administracién a un individuo de una cantidad terapéuticamente efectiva
de la composicién farmacéutica de la reivindicacién 8.

17.El método de la reivindicacién 12 en donde la cantidad terapéuticamente
efectiva de la composicién farmacéutica de la reivindicacion 8 es desde
aproximadamente 0.1 Mg. / dla hasta aproximadamente 300 Mg. /dia

18.El método de la reivindicacion 12 en donde el método incluye la
administraciéon a un individuo de una cantidad terapéuticamente efectiva
de la composicién farmacéutica de la reivindicacién 8.

19.El método de la relvindicacién 12 en donde la cantidad terapéuticamente
efectiva de la composicion farmacéutica de la reivindicacién 9 es desde
aproximadamente 0.1 Mg. / dia hasta aproximadamente 300 Mg. /dia

20.El método de la reivindicacién 12 en donde el método incluye la
administracién a un individuo de una cantidad terapéuticamente efectiva
de la composicién farmacéutica de la reivindicacién 10

21.El método de la reivindicacién 12 en donde la cantidad terapéuticamente
efectiva de la composicién farmacéutica de la reivindicaciéon 10 es desde
aproximadamente 0.1 Mg / dia hasta aproximadamente 300 Mg /dfla
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{(8-AZABICYCLO[3.2.1]0CT-3-YLIDENE)ARYLMETHYL] BENZOIC ACID
DERIVATIVES

FIELD OF THE INVENTION

The present invention i directed to delta-oploid receptor modulators.
More particularly, the present invention is directed to [{8-azabicyclo[3.2.1)oct-3-
ylidene)aryimethyl] benzolc ackd derivatives which are delta-oploid receptor
modulators useful as effective analgesics. -

BACKGROUND OF THE INVENTION

WO 97/23466 discloses compounds described as Iiaving an analgesic
effect, having a general and a typical preferred formula:

WO 98/28270 also discloses compounds described as having an
anaigesic effect, having a general and a typical preferred formula:
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WO 98/28275 further discloses compounds described as having an
analgesic effect, having a general and a typical preferred formula:

./

31 N
N
NH,
5 Isomeric 3-propananlilidotropane are used as intermediates herein and

have been published in Bagley, J. R., et al., J. Heterocyd. Chem., 1977, 14(4),
588-602, having the following formulae:



prewes

............... m-nmamah.“._‘_ " cags - ‘) . et - ra K ISP
L]

ORT-1198 ' ' Z 2 (9]

Amide derivatives of 3-aminotropane are also used as intermediates

herein and have been prepared and described as having potential
phamacological activity, Gutkowska, B., et al., Acta Pol. Pharm., 1984, 41(6),
5 §613-617, having the formula:

a3,

DEQOEQ"BL£L98T09

WO 93/15062 discloses compounds which have been described as
delta-opioid and mu-oplold receptor agonists, having (approximately) the
formula: )
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The foregoing reference compounds have been described as either

delta- or mu-opiold recseptor agonists or antagonists.
™~

It is an object of the present Invention to provide delta-oploid receptor
modulators as analgesics. It is another object of the present Invention to
provide delta-opioid receptor selective agonists as analgesics having reduced
side-effects. It is also another object of the present invention to provide delta-
oploid receptor antagonists as immunosuppreasants, antinflammatory agents,
agents for the treatment of neurclogical and psychiatric conditions,
medicaments for drug and alcohol abuse, agents for treating gastritis and
dlarrhea, cardiovascular agents and agents for the treatment of respliratory
diseases, having reduced side-effects. It Is a further abject of the present
invention to provide a useful pharmaceutical composition comprising a
compound of the present invention useful as delta-oploid receptor modulators.
it s also a further object of the present invention to provide a useful
pharmaceutical composition comprising a delta-oplold receptor modulator of
the prasent invention in combination with mu-oplold receptor modulators
having a synergistic analgesic effect.

SUMMARY OF THE INVENTION

There are provided by the present invention delta-opiokd receptor
modulators having the general formula (I): &
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wherein:
X Is selected from the group consisting of S and O;

Z is selected from the group conasisting of O(R?) and N(R*}R?);
the molaty —C{=X)- Is substituted on phenyl at the 3 or 4 posiltion;

R' is a substituent selected from the group consisting of hydrogen, C, jalkyl,

DOEDEG"BL£L3 FO9

10

15

20

Cyqalkenyl, G, cycicalkyl, Cy.cycloalkylC, salkyl, C, ,alkoxyC,alkyl,

4-C, .alkyl-4,5-dihydro-5-0x0-1H-tetrazol-1-yiC, .alkyl, thien-2-yiC,_alkyl,
thian-3-yIC,_alkyl, furan-2-yiC, ;aliyl, furan-3-yiC,_alkyl, pynol-2-yiC,_alkyl,
pymol-3-yIC, alkyl, pyridin-2-yIC, alkyl, pyridin-3-1iC, .aliyl,
pyridin-4-yiC,,alkyl, pyrazinyiC,_.alkyl, pyrimidin-2-yiC¢_alkyl,
pyrimidin-4-yiC, ,alkyl, pyrimidin-5-yiC, ,alkyl, thiazol-2-yiC,alkyl,
thlazol-4-yiC,_alkyl, thiazol-5-viC, ;alkyl, oxazol-2-yiC, ,alkyl,
oxazol-4-yiC,_calkyl, oxazol-5-yiC,_.alkyl, phenyiC, .alkyl, phenyiC alkeny!
and benxyl; wherein the foregoing thienyl, furanyl, pymolyl, thiazolyl and
oxazolyt substituents are optionelly mono-, di- or tri-substituted with a
substituent selected from the group consisting of hydroxy, halogen,
Ciatlkyl, C,qulkenyl, C,alkoxy, C,.acyl, C,.acyloxy, cyano, amino,
C.sacylamino, C, jalkylamino, di(C, salkyl)amino, C, salkyithio,
C,.s8lkylsulfonyl, -OCH,0-, -O(CH,),0-, triflucromethyl and trifluoromethoxy;
and wherein the foragoing pyridinyl, pyrazinyl, pyrimidinyl, phenyl and
_benzyl substituents are optionally mono-, di- or tri-substituted with a
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substituent sefected from the group consisting of hydroxy, halogen,
C..salkyt, C,,alkenyl, C, ;alkoxy, C,acyl, C,.,aCyloxy, cyano, amino,

C, sacylamino, C, ;alkylamino, di{(C, salkyl)amino, C, jalkyithio,

C, salkyisuifonyl, -OCH,0-, -O(CH,),O-, trifluoromethyl and triflucromethoxy;

R? and R are independently selected from the group consisting of hydrogen,
C, salkyl, C,,alkenyi, C, ,cycloalkyl, phenyl and benzyl; wherein the
foragoing pheny! substituent is optionally mono-, di- or tri-substituted with a
substituent selected from the group consisting of halogen, C, salkyl,
Caetilkanyl, C,,cycloalkyl and trifluoromethyl; and wherein the foregoing
benzy! substituent is optionally mono-, di- or tri-substituted with a
substituent selected from the group consisting of halogen, C, ¢alky,
C..alkenyl, C, jalkaxy, C,cycloalkyl, trifluoromethyl, methylenedioxy and
ethylenedioxy;

R? and R? alternatively, when both are present, can together form a single
fused molety with N; wherein R? and R? are selected from the group
consisting of 1,4-butylene, 1,5-pentylene, 1,5-(3-oxapentylense) and
1,5-(3-azapentylene) and wherein the singla fusad molety may be optionally
substtuted with from 1 to 4 substituents selected from the group consisting
of C, salkyl, C, alkenyl and C,,cycloalkyl;

Ar is selacted from the group consisting of phenyl, 1-naphthyl and 2-naphthyl
optionally substituted with frof 0 to 3 substituents selected from R*;

R* Is optionally and independently selectad from the group consisting of
hydraxy, halogen, C,jalkyl, C, alkenyl, Csalkoxy, C,s8cyl. Cyseacyloxy,
cyano, amino, C, sacylamino, C, salkylamino, di{C, jalkyl)amino, C,salkyithio,
Ciaalkylsulfonyl, -OCH,0-, -O(CH,),0-, triflucromethyl and trifluoromethoxy;
and,
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R* altematively, when two R* groups are present, can together form a single
fused molety; wherein the molety Is selected from the group consisting of
-(CH,), - and -O(CH,), ;O- attached to adjacent carbon atoms of Ar;

and pharmacautically acceptable enantiomers, diastereomers and salts
thereof.

DETAILED DESCRIPTION OF THE INVENTION

Relative to the above generic description, certain compounds of the
gensral formula (1) are preferred. Preferred embodiments are those
compounds wherein:

Xls O;
Z is N(R*R):

R! is selacted from the group conslsting of hydrogen, methyi, ethyl, n-propyl,
n-butyl, n-hexyl, 3-athylbutyl, allyl, dimethallyl, cyclopropyimethyi,
cyclohexylimethyl, cyclohexyl, thien-2-ylethyl, piperonyl, 2-furyimethyl,
phenethyl, diphenylethyl, phenylpropyl, 3,4-dimethoxyphenethyl,
4-fluorophenethyl and 3,4-methylenedioxybenzyl;

R? and R? ara independently selected from the group consistln.g of methyl,
ethyl, n-propyi, isopropyl, t-butyl, methallyl, 3-fluorophenyl and
4-methylbenzyi;

R? and R?, altematively, when bath are present, can together form a single
fused molety with N; wherein the molety is pymrolidinyl optionally substituted
with from 1 to 4 substituents selected from the group consisting of C, ,alkyi,
Caealkenyl and Gy, cyclioaikyl; &

Ar is phenyl; and,
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R'Is optionally and independently selected from the group consistlng.of
hydroxy, chloro, bromo, fluoro, methyl, ethyl, methoxy, ethoxy, -
methylamino, N,N-dimethylamino, rhethylhio. methyisutfonyl,
triflucromethoxy and triflucromethyl;

and phamaceutically acceptable enantiomers, diastereomers and saits
thereof.

Particularly preferred embodiments are thoge compounds wherein:

R' Is sslected from the group consisting of hydrogen, memyl, ethyl, n-propyl,
n-butyl, allyl, cyclopropyimethy, thien-2-ylethyl, phenethyl, phenylpropyl
and 3,4-methylenedioxybenzyl; preferably, R' is selected from the group
consisting of hydrogen, methyl, n-propyi, allyl, phenethyl, phenylpropyl and
3.4-methylenedioxybenzyl;

R?* and R? are independently selected from the group consisting of methyi,
ethyl, n-propyl, methally! and 3-fluorophenyl; preferably, Rt and R® are
independently selected from the group consisting of methyl, ethyl and
3-fluorophenyt; and,

R* is optionally methoxy; preferably, R Is nonexistent;

and pharmaceutically acceptable enantiomers, diastereomers and salts
thereof.

Particular compounds of the presant Invention are listed in Table 1 and
have the general structure:
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wherein R', X and Z are dependently selected from the group consisting of:

Ex# R’ <(=X)- 4
1 CH, -4-C(=0) N(CH,CH,),
2 H 4-C(=0) N(CH,CHy);
3  CH,CH=CH, -4-C(=0)- N(CH,CHy),
4 (CH,),CH, -4-C(=0)- N(CH,CH,),
5  (CH)Ph 4-C(=0) N(CH,CHy),
8  34-methylenedioxybenzyl  -4-C(=O)- N(CH,CH),
7  (CH)Ph 4-C(=0) N(CH,CH,);
8 CH, -3-C(=0)- NCH,(3-F-Ph)

Instant compounds of the invention may also be present in the form of a
pharmeceutically acceptable salt. The pharmaceutically acceptable salt
generally takas a form in which the basic nitrogen s protonated with an
inorganic or organic acid. Representative organic or Inorganic acids include
hydrochloric, hydrobromic, hydrolodic, perchloric, sulfuric, nitric, phesphoric,
acetic, proplonic, glycolic, lactic, succinic, maleic, fumaric, malic, tartaric, cltric,
benzoic, mandalic, methanesulfonic, hydroxyethanesulfonic, benzenesulfonic,
oxalic, pamoic, 2-naphthalenesulfonic, p-toluenesulfonic, cyciohexanesulfamic,
sallcylic, saccharic or triflucroacetic.

It is intended that the definition of any substituent or variable at a

particular location in a molecule be independent of its definitions slsewhere in
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that molecule. It is understood that substituents and substitution pattems on
the compounds of this invention can be selacted by one of o:dlnalyl'sklll in the
art to provide compounds that are chemically stable and that can be readily
synthesized by techniques known in the art as well as those methods set forth
herein.

The compounds of this invention are chiral and, thus, may exist as
snantiomers. In addition, the compounds may exist as diastereomers. It is to
be understood that all such enantiomers and diastereomers, as well as all
mixtures thereof, are encompassed within the scope of the present invention.
Furthermore, some of the crystalline forms for the compounds 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 Invention.

The present invention also contemplates a pharmaceutical composition
comprising & combination of a delta-oploid receptor modulator compound of
the present invention and mu-oploid receptor modulator compounds having a
synergistic analgesic effect.

Suitable mu-opioid receptor modulator compounds for use In such a
combination Include, without limitation, the compounds alfentanll, allylprodine,
alphaprodine, anlleridine, benzyl-maorphine, bezitramide, buprenocrphine,
butorphanol, clonitazene, cyclazocine, desomorphine, dextromoramide,
dezocine, diampromide, diamorphone, dihydrocodeine, dihydromorphine,
dimenoxadol, dimepheptanol dimethyithiambutene, dioxaphetylbutyrate,
dipipanone, eptazocine, ethoheptazine, sthylmethyithlambutene,
ethyimorphine, etonitazens, fentanyl, haroin, hydromorphane,
hydroxypethidine, isomethadane, ketobemidone, levallorphan, levorphanol,

10
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levophenacyimorphan, lofentanil, meperidine, meptazinol, metazocine,
methadone, metopon, morphine, myrophine, nalbuphine, narceine, _-
nicomorphine, norlevorphanol, normethadone, nalorphine, normorphine,
norpipanone, opium, oxycodone, oxymorphone, papaveretum, pentazocine,
phenadoxone, phenomorphan, phenazocine, phenoperidine, piminodine,
piritramide, propheptazine, promedol, properidine, propiram, propoxyphene,
sufentanil, tilidine, tramadol, diastereomers thereof, salts thereof, complexas
thereof; and mixiures of any of the foregoing.

-~ The terms used In describing the invention are commonly used and
known 1Q\thoaa sidiled in the art. Howaver, the terms that could have other

maanings are hereinafier defined. These definitions apply to the terms as they .

are used throughout this specification, unless otherwise limited in specific
Instances, either individually or as part of a larger group.

The term “alkyl® refars to straight or branched chain unsubstituted
hydrocarbon groups of 1 to 10 carbon atoms, preferably 1 to 8 carbon atoms
and, most preferably, 1 to 6 carbon atoms. The term “aryf® refers to an
unsubstituted or substituted aromatic group such as phenyl or napthyl. The
term "aralkyl® refers to an aryl group bonded directly through an alkyl group,
such as benzyl. As well, whenever the term “alkyl® or "aryl” or elther of their
prefix roots appear In a nama of a substituent (e.g., aralkyl, dialkylamino) it
shall be interpreted as including the limitations for the "alkyl” and “aryl” groups.

An "independently” selected substituent refers to a group of
substituents, wherein the substituents may be different. Therefore, designated

numbers of carbon atoms (e.g., C,-,) shall refer independently to the number of -

carbon atoms in an alkyl or cycloatkyl molety or to the alkyl portion of a larger
substituent in which alkyl appears as its prefix root.

For example, alkyl radicals are those 1 to 8 carbon branched or straight
chains including, but not limited to, methyl, ethyl, propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, +-butyl, n-pentyl, 3-(2-methyi)butyl, 2-pentyl, 2-methylbutyl,

11
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neopentyl, n-hexyl, 2-hexyl and 2-methylpentyl. Alkoxy radicals are oxygen
thers formed from the previously described straight or branched chain alkyl
groups having the formula: alkyl-O-. Acyl radicals are those 1 to 6 carbon
branched or straight chains derived from an organic acid by removal of the
hydroxyl group having the formula: atkyl-C(=0)-. Acyloxy radicals are those 1
to 8 carbon branched or straight chains derived from an organic acld by
removal of the.hydrogen having the formula alkyl-C(=0)O-.

Cycloalkyl groups contain 3 to 8 ring carbons and preferably 5to 7
carbons. Simillarly, alkenyl and alkynyl groups include stralght and branched
chain alkenes and alkynes having 1 to 8 carbon atoms, or any number within
this range. .

When a particular group s “substituted,” that group may 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 selacted from the list of substituents.

As well, where the aryl is “substituted,” the aryl group may be
substituted with, for example. one to four substituents such as hydroxy,
halogen, alkyl, substituted alkyl, trifluoromethoxy, triflucromethyl, alkenyl,
substituted alkenyl, alkoxy, substituted alkoxy, acyl, acyloxy, alkanoyl,
alkanoyloxy, carboxy, carbamyl, nitro, cyano, amino, ureido, thiol, carboxyalkyl,
alkoxycarbonyl, alkylamino, dialkylamino, acylamino, alkanaytamino, alkyithio,
alkysulfonyi, sulfonamido, cycloalkyl, cycloalkyloxy, cycloalkylamino,
cydloalkytthlo, aryloxy, aralkylamino, furyl and the like. The foregoing alkyi or
aryl substiuents may be further substituted by hydroxy, halogen, alkyl,
substituted alkyl, alkoxy, cyano, alkoxycarbonyl, aryl, substituted aryl,
substituted aralkyl or aryloxycarbonyl.

Exemplary substituents include one or more alky! groups as described ¢
above or one or more groups described above as substituted alkyl.

12
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The tarm "carbonyi” refers to the group C=0. Therefore, the term “aroyl”
refers to an aryl group bonded direclly to the carbonyl group, such as
phenyl-C(=0}-, hereinafter referred to as benzoyl.

The term “halogen” or “halo” shall incdude lodine, bromine, chiorine and
fluorine.

Whers the compounds according to this invention are chiral, they may
accordingly exist as enantiomers. In addition, the compounds may exist as
diastereomers. It is to be understood that all such isomers and mixiures
thereof are encompassed within th{ scope of the present invention.

The terms used in describing the invention are commonly used and
known to those skilled in the art. As used herein, the following abbreviations
have the indicated meanings:

DCE 1,2-dichlorosthane
Et,0 Diethyl ether
EtOH " Ethanol

h Hour

" K,CO, Potassium carbonate

MeOH Methanol
NaBH, Sodlum borohydride

NaBH(OAc), Sodlum triacetoxyborohydride
min Minute
2-PrOH 2-Propanol
t Room temperature
TiCl, Thanium(IV) tetrachloride
General Synthetic Methods

Representative compounds of the present invention can be synthesized
in accordance with the general synthetic methods described below and are
illustrated in the schemes that follows. Since the schemes are an lllustration,
the invention should not be construed as being limited by the chemical

13
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reactions and conditions expressed. The preparation of the various starting
materials used In the schemes is well within the skill of persons vetsed in the

art.

As described below In Scheme 1, certain target benzoic acid derivative
compounds of the invention were prepared using synthetic methods whereby
an aroyl Compound 1a, having a benzolc acid moiety, was converted to the
aroyl Compound 1b, having a benzamide moiety, by displacement of the
activated acid with the appropriate amine compound. Compound 1b thus
produced was then coupled with 8-methyl-8-azabicyclof3:2:1]octanone
Compound 1c using titanlum mediated coupling to produce the intermediate
benzamide Compound 1d.

The particular X, Z, R', R?, R}, Ar and R* functions desired in the target
benzolc acld derivative may be added in later steps. For example, the
synthetic sequence may be camrled out starting with an aroylbenzolc acid
compound wherein the Ar variable is a phenyl group. Other variable Ar groups
known to one skilled in the art may also be used in the starting materials to
produce other compounds intended to be within the scope of the present
invention. Similarly, the synthetic sequence may be carnried out starting with a
removable R' group such as methyl or BOC on the 8-position. At the
conclusion of the sequence shown In Schame 1, the blocking group may be
removed and replaced with the desired R' substituent.

After titanium mediated coupling, compounds of the present invention
wherein X Is O may also be further treated with a suitable thionating agent
such as P,S, or Lawesson's Reagent to prepare compounds of the invention
wherein X is S. Similarly, target compounds wherein Z is O(R?) and R%is
hydrogen may be conveniently produced by conventional hydrolysis of the
N(RZ)(R®) group; further, such compounds wherein Z is O(R?) and R? is
hydrogen may be esterified by conventional methods to produce other target
compounds whereln R? Is C, jalkyl.

14
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Scheme 1 describes the general schems for the preparation of certain
[(8-azabicyclof3.2.1Joct-3-ylidene)aryimethyl] benzoic acid derivatives.

Scheme 1
Certain aroylbenzolc acid derivative compounds of the invention were prepared

using synthetic methods wherein the aroyl Compound 1a, having a benzoic
acld moiety, was activated with thionyl chloride and then converted to the aroyl
Compound 1b, having a benzamide moiety, by reaction with the appropriate
amine compound. Titanlum mediated coupling of Compound 1b with the
8-methyl-8-azabicyclo[3.2.1]octanone Compound 1g produced the Intermediate
Compound 1d. Upon treatment of Compound 1d with 2,2,2-trichloroethyt
chioroformate followed by reflux with zinc powder in Meonf the
N-demethylated Compound 1e was obtained. Compound 1e was then
converted by alkylation with alkyl halldes or reductive alkylation with sodium
triacefoxyborohydride and carbonyl compounds to produce the derivative [(8-
azabicyclo[3.2.1]oct-3-yiidens)phenyimethyl] benzamide Compound 1f.

Scheme 1 illustrates the scheme described above.
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The compounds of the prasent invention may be used to treat mild to
moderately severe pain in warm-blooded animals, such as, humans by
administration of an analgesically effective dose. The dosage range would be
from about 1 mg to about 3000 mg, in particular from about 10 mg to about

5 1000 mg or, more particularly from about 25 mg to about 500 mg of active
Ingredient in a regimen of about 1 to 4 times per day for an average (70 kg)
human; although, it is apparent to one skilled In the art that the therapeutically
effective amount for active compounds of the invention will vary as will the
types of pain being treated. Examples of pain intended to be within the scope

10 of the present Invention include, but are not limited to, centrally mediated paln,
peripherally mediated pain, structural or soft tissue injury related pain,
progressive disease related pain, neuropathic pain and acute paln such as
caused by acute injury, trauma or surgery and chronic pain such as caused by
neuropathic conditions, diabetic peripheral neuropathy, post-herpetic neuralgia,

15 trigeminal neuralgia, post-stroke pain syndromes or cluster or migraine
headaches.

In regard to the use of the present compounds as Inmunosuppressants,
antiinflammatory agents, agents for the treatment of neurclogical and
psychiatric conditions, medicaments for drug and alcohol abuse, agents for

20 treating gastritis and dlarrhea, cardiovascular agents and agents for the
freatment of respiratory dissases, a therapeutically effective dose can be
determined by persons sidlied in the art by the use of established animal
models. Such a dose would likely fall In the range of from about 1 mg to about
3000 mg of active ingredient administered 1 to 4 times per day for an average

25 (70 kg) human.

QOEQEG" BLL98T709

Pharmaceutical compositions of the invention comprise the formula (1))
compounds as defined above, particularly in admixture with a pharmaceutically
acceptable camier. lllustrative of the invention, therefors, is a pharmaceutical
composition comprising a pharmaceutically acceptable carrler and any of the %
30 compounds described above. Anocther illustration of the invention Is a
pharmaceutical composition made by mixing any of the compounds described

17
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above and a pharmaceutically acceptable carrier. A further illustration of the
Invention Is a process for making a pharmaceutical composition comi)ﬁsing
mixing any of the compounds described above and a pharmaceutically
acceptable carrier.

To prepare the pharmacsutical compositions of this invention, one or
more compounds of the Invention or salt thereof, as the active ingredient, is
intimately admixed with a pharmacseutical carrier according to conventional
phamaceutical compounding techniques, which carrier may take a wide
varety of forms depending of the form of preparation desired for administration,
e.g., oral or parenteral such as intramuscular. In preparing the compositions in
oral dosage form, any of the usual pharmaceutical media may be employed.
Thus, for liquid oral preparations, such as for example, suspsnsions, elixirs and
solutions, suitable carriers and additives include water, glycols, oils, aicohols,
flavoring agents, preservatives, coloring agents and the like; for sclid oral
preparations such as, for axample, powders, capsules and tablets, suitable
camriers and additives include starches, sugars, diluents, granulating agents,
lubricants, tiinders. disintegrating agents and the like. Because of thelr ease in
administration, tablets and capsules reprasent the most advantageous oral
dosage unit form, in which case solid pharmacsutical carmriers are obviously
employed. If desired, tablets may be sugar coated or enteric coated by
standard techniques. For parenterals, the carmier will usually comprfse sterdle
water, though other Ingredients, for exampie, for purposes such as alding
solubility or for preservation, may be Included. Injectable suspénsions may
also be prepared, in which case appropriate liquid carriers, suspending agents
and the lfke may be employed. The pharmacsutical compositions herein will
contain, per dosage unit, e.g., tablet, capsule, powder, injection, teaspoonful
and the like, an amount of the active ingredient necessary to deliver an
effective dose as described above.

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

18
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The term “therapeutically effective amount” as used herein, means that
amount of active compound or pharmaceutical agent that elicits the bilological or
medicinal response in a tissue sysiem, animal or human that is being sought by
a researcher, veterinarian, medical doctor or other clinician, which includes

alleviation of the symptome of the disease or disorder being treated.

Specific Synthefic Methods

Specific compounds which are representative of this invention may be

preparad as per the following examples offered by way of illustration and not by

way of limitation. For the sake of clarity, bracketad numbers following
compound namas indicate the stolchiomstric salt assoclated with the

compound, which is further exemplified by the calculated anaiytical data. Also, .
examples spacifically used to prepare intermediates for the further synthesis of

compounds of the invention are designated by "Procedure.” As well, instant
compounds may also be used in subsequent examples to produce additional
compounds of the prasent invention. No attempt has been made to optimize
the yields obtained in any of the reactions. One skilled In the art would know
how to increase such ylelds through routine variations in reaction times,
temperatures, solvents and/or reagents.

Example 1 _
N,N-Dlethyl-4-{(8-methyl-8-azabicyclo[3.2.1]oct-3-
ylidene)phenyimethyllbenzamlide Hydrochloride [1:1]
A 100 mL dry THF slurry of 18.6 g (284 mmol) zinc powder and 15.6 mL (142
mmol) TiCl, was stimed and allowed to reflux for 2 h under Ar. The reaction
was allowed to cool then a 20 mL THF solution of 10 g (35.5 mmol) N,N-
diethyl-4-benzoylbenzamide and & g (35.5 mmol) tropinone was added slowly.
Once the addition was complets, the reaction was allowed to reflux for 3 h,
coalad, then quenched with 100 mL 10% K,CO, in H,0. The resulting slurry
was partitioned between water and Et,0. The organic fraction was washed

with brine, dried over MgSQ,, filtered, and concentrated. The remaining yeliow

19
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oil wae absorbed onto silica gel then purified by flash chromatography eluted
with 10% 0.5 M NH, in MeOH 90% CH,Cl, to produce the product N,N-Diethyt- -
4-[(8-methyi-8-azabicyclo[3.2. 1]oct-3-ylidene)phenylimethyllbenzamide (4.27g,
11 mmol, 31%). The HCI salt was precipitated from Et,0 after the addition of
athereal HCI; mp 145-147°C. MS m/z (MH") 389. 'H NMR 300 MHz (DMSO-
de) 6 7.2-7.45 (m, 9H), 3.8-3.9 (m, 2H), 3.15-3.25 (m, 2H), 2.75-2.95 (m, 4H),
2.65 (s, 3H), 2.25-2.4 (m, 2H), 2.15-2.25 (m, 2H), 1.75-1.9 (m, 2H), 0.95-1.2
(m, 6H). Anal calc CyH,,N,O-HCI (3%H,0): C, 71.21; H, 7.93; N, 6.39. Found:
C,71.16; H,7.95; N, 6.27.
-

~ Procedure A
A solution of 25 g (110 mmol) 4-benzoylbenzoic acld [611-85-0] and 20 mL
SOCI, was allowed to reflux for 2 h then allowed to cool. The excess SOCI,
was evaporated off and the resulting dear oll was dissolved In 10mL CH,Cl,
then slowly added b 12 mL (116 mmol) diethylamine in a mixture of 10 mL 3N
NaOH and 50 mL CH,CL. The mixture was allowed to stir for 30 min then
partitioned between H,0 and CH,Cl,. The organic layer was washed with
brine, dried.over K,CO,, fittered and concentrated. The product precipitated
from EtOAc/hexane to give 29.6 g (105 mmol) white crystals, MS m/z (MH")
282.

Exampie 2
N,N-Diethyl-4-{(8-azablcyclo[3.2.1]oct-3-ylidene)phenyimethyi]benzamide
Hydrochloride [1:1]

A 100 mL benzene suspension of 3.1 g (5.6 mmol) N,N-Diethyl-4-[(8-methyl-8-

azabicyclo[3.2. 1]oct-3-ylidene)phenyimethyilbenzamide, 3.45 g (25 mmal)

K,CO,, and 1.5 mL {10 mmol) 2,2,2-trichloroethyl chloroformate was allowed to

reflux for 2 h. The reaction was cooled, filtered, and the solvent evaporated.

The residual oll was dissolved in MeOH then stimed at refiux with 2.6 g (40

mmol) zinc powder for 1h. After cooling, the reaction was filtered through celite

and partitioned between 3N NaOH and CH,CL. The orgenic layer was washed .
with brine, dried over K,CO,, filtered, and concentrated (2.1 g, 5.6 mmol). The

resuiting clear oll was dissolved In Et,0, filtered, and the product precipitated

20
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after the addition of athereal HCI; mp 128-132°G. MS m/z (MH") 375. "H NMR
300 MHz (DMSO-d,) 5 7.15-7.4 (m, 9H), 3.9-4.0 (m, 2H), 3.15-3.3 (m, 2H),
2.55-2.85 (m, 2H), 2.25-2.35 (m, 4H), 1.8-2.0 (m, 2H), 1.75-1.85 {m, 2H), 1.0-
1.2 (m, 6H). Anal calc CHyN,O-HCI (3% H,0): C, 70.89; H, 7.71; N, 6.81.
Found: C, 70.52; H, 7.41; N, 6.24.

Example 3
N.N-Diethyl-4-{(8-allyl-8-azabicyclo[3.2.1]oct-3-
ylidene)phenyimethyijbenzamide Hydrochloride [1:1]

A 20 mL acetonitrile suspension of 0.4 g (1.0 mmol) N,N-Diethyl-4-{(8-
azablcyciof3.2. 1]oct-3-yikiene)phenylimethylibenzamide, 0.4 g (3.0 mmol)
K,CO,, and 0.09 mi_ allyl bromide was allowed to stir for 3 h. The reaction was
fitered and concentrated. The remaining oil was absorbed onto silica gel then
purified by flash chromatography eluted with 5% 0.5 M NH, in MeOH 95%
CH,Cl,. The pure product (0.2 g, 0.4 mmol) was taken up in Et,O, filtered, and
precipitated after the addition of ethereal HCI; MS m/z (MH') 415. *H NMR 300
MHz (DMSO-d,) 8 7.15-7.45 (m, 8H), 5.95-8.10 (m, 1H), 5.4-5.55 (m, 2H),
3.85-3.95 (m, 2H), 3.55-3.85 (t, 2H), 3.35-3.45 (m, 2H), 3.1-3.25 (m, 2H), 2.75-
2.85 {t, 2H), 2.2-2.3 (m, 2H), 2.1-2.25 (m, 2H), 1.75-1.9 (m, 2H), 1.0-1.2 {(m,
6H).

Example 4
N,N-Diethyl-4-[(8-propyl-8-azabicycio[3.2.1)oct-3-

ylidene)phenyimethyljbenzamide Hydrochloride [1:1]
A slurry of 0.4 g (1.0 mmol) N,N-Diethyl-4-[(8-azabicyclo[3.2.1]oct-3-
ylidene)phenylmethyflbenzamide, 0.11 mL (1.5 mmol) propionaidehyde, 0.1 mL
(1.7 mmol) HOAc, and 0.5 g (2.3 mmol) NaBH({OAc), in 20 mL DCE was
allowed to stir for 18 h. The reaction was made strongly basic with 3N NaOH
and diluted with CH,Cl,. The organic layer was separatad, washed with brine,
dried over K,CO,, fiitered, and concentrated. The remaining oll was absorbed
onto sllica gel and purified by flash chromatography eluted with 5% 0.5 M NH,
in MeQOH 95% CH,Cl,. The pure product (0.25 g, 0.6 mmol) was taken up in
Et,0, fitered, and precipitated after the addition of ethereal HCI; mp 184~

21
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184°C. MS mvz (MH‘)-41 7. "H NMR 300 MHz (CD,0D) § 7.2-7.45 (m, SH),
3.85-4.05 (m, 2H), 3.45-3.6 (m, 2H), 3.2-3.3 (m, 2H), 2.95-3.05 {(m, 2H), 2.55-
2.7 (m, 4H), 2.2-2.3 (m, 2H), 1.85-2.05 (m, 2H), 1.7-1.85 (m, 2H), 1.0-1.35 (br
m, 9H). Anal calc C,Hy,N,0-HCI-0.5H,0: C, 72.78; H, 8.29; N, 6.08. Found:
C, 73.01; H, 7.94; N, 5.85.

Examples 5-7
Following the procedure of Example 4 and substituting the appropriate
carbonyl compound for proplonaldehyde the following compounds were

prepared:
Ex#  Carbonyl Compoond R! MS m/z (MH")
5  Phenylacetaldehyde phenethyl 479
6 Piperonal plperonyt 509
7  Hydrocihnamaldehyde phenylpropyl 493
rocedu:

- N«{3-Fluorophenyl)}-N-methyl-3-benzoylbenzamide
Following Procedure A with the substitution of 20 g (88 mmol) 3-
benzoylbenzoic acld [578-18-0] and 8.5 mL (88 mmol) 3-fluoroanliine for 4- -
benzoylbanzolc acid and diethyl amine, the product N-(3-flucrophenyl)-3-
benzoylbenzamide was generated (28 g, 88 mmoal) as a clear oll. The oll was
dissalved In 50 mL dry THF to which a 10 ml. THF slurry of 2.1,g (80 mmol)
NaH was slowly added. The mixture was allowed to stir for 5 min then 5.8 mL
(90 mmol) of Mael was added and continued stifring for 16 h. The reaction was
carefully quenched with water and partitioned between water and CH,Cl,. The
organic layer was washed with brine, dried over K,CO,, filtered, and
concentrated to yield 29.3 g (88 mmol) product. MS m/z (MH*) 334.

Example 8
N-(3-Fluorophenyl)-N-methyl-3-{(8-methyl-8-azabicyclo[3.2.1]oct-3-
ylidene)phenyimethyllbenzamide Fumarate [1:1]

22
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Foliowing the procedure of Example 1 with the substitution of N-(3-
Fluorophenyl)-N-methyt-3-benzoylbenzamide obtained in Procedure B for N.N-
dlethyl-4-benzoylbenzamide, the product N-3-Flucrophenyl)}-N-methy!-3-[(8-
methyi-8-azabicydio[3.2. {joct-3-yiidene)phenyimethyljbenzamide was
produced. The fumarate sait was precipitated from 2-PrOH/hexane, mp 122-
125°C. MS m/z (MH") 441. 'H NMR 300 MHz (DMSO-d,) & 8.85-7.35 (m,
13H), 3.4 (s, 3H), 3.3-3.5 (m, 1H), 3.16-3.2 (m, 1H), 3.4-3.55 (m, 2H), 2.35 (s,
3H), 2.15-2.25 (m, 1H), 2.05-2.15 (m, 1H), 1.9-2.05 (m, 2H), 1.55-1.65 (m, 1H),
1.35-1.55 (br m, 1H). Anal calc CgHgFN,0-C,H,0,: C, 71.21; H, 5.98; N, 5.03.
Found: C, 71.50; H, 6.20; N, 4.82.

Bioclogical Examples
Screening Assay for Delta- and Mu-Opioid Receplor Binding

demonstrated by the rat brain 5-opioid receptor binding assay as described
below. .

Procedurs
Male, Wistar rais (150-250 g, VAF, Charles River, Kingston, NY) are killed by
cervical dislocation, and their brains removed and placed immediately In ice
cold Tris HCI buffer (50 mM, pH 7.4). The forebrains are separated from the
remainder of the brain by a coronal transection, beginning dorsally at the
colliculi and passing ventrally through the midbrain-pontine junction. After
dissection, the forebrains are homogenized in Tris buffer in a Teflon®-glass
homogenizer. The homogenats is dituted to a concentration of 1 g of forebraln
tissue per 100 mL Tris buffer and centrifuged at 39,000 X G for 10 min. The
pellet is resuspended in the same volume of Tris buffer with several brief
puises from a Polytron homogenizer. This particulate preparation is used for
the 3-oploid binding assays. Following Incubation with the 5-selective peptide
ligand PHIDPDPE at 25°C, the tube contents are filtered through Whatman
GF/B filter sheets on a Brandel cell harvester. The tubes
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and filters are rinsad three times with 4 mL of 10 mM HEPES (pH 7.4), and the
radloactivity associated with the filler circles determined using Formula 989
scintillation fluid (New Engiand Nuclear, Boston, MA) in a scintillation counter.

Analysis
The data are used to calculate elther the % inhibition compared to control
binding (when only a single concentration of test compound is evaluated) or a

K, value (when a range of concentrations is tested).

% Inhibition was calculated as: —

~
(tast compound dpm-nonspecific dom)
1- { (total dpm-nonspecific dpm) ] X 100%

K, value is calculated using the LIGAND (Munson, P.J. and Rodbard, D., Anal.
Biocham. 107: 220-239, 1980) data analysis program.

Table 2 shows the bioloéical activity in % inhibition for 10nM solutions of the
present compounds as measured in the rat brain 3-opioid receptor binding
assay.

24

T ) - o v emme smemAT oMbl by,
.

o



/

COEQEC" 8249 708

P R L LR B S . . w e csaiide W R e i AN
. ame

10

15

20

ORT-1196

247

Table 2
Compound # % Inhibltion
1 95

@ N O 4 A N

the rat brain p-oploid recaptor binding assay as deacribed below.

Procedure

Male, Wistar rats (150-250 g, VAF, Charles River, Kingston, NY) are killed by
cervical dislocation and thelr brains removed and placed immediately In ice
cold Tris HCI buffer (50 mM, pH 7.4). The forebrains are separated from the
remainder of the braln by a coronal transection, beginning.dorsally at the
collicull and passing ventrally through the mikibrain-pontine junction. After
dissection, the forabrains are homogenized in Tris buffer In a Tyﬂdn‘-glass
homogenizer. The homogenate Is diluted to a concantration of 1 g of forebrain
tissue per 100 mL Tris buffer and centrifuged at 38,000 X G for 10 min. The
pellet is resuspended In tha same volume of Tris buffer with several brief
puises from a Polytron homogenizer. This particulate preparation is used for
the p-opioid binding assays. Following incubation with the m-selective peptide
ligand "H]DAMGO at 25°C, the tube contents are filtered through Whatman
GF/B fitter shests on a Brandel cell harvester. The tubes and filters are rinsed
three times with 4 mL of 10 mM HEPES (pH 7.4) and the radioactivity &
associated with the filter circles determined using Formula 889 scintillation fluld
{New England Nuclear, Boston, MA) in a scintillation counter.
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Analysis ]

The data are used to calculate either the % inhibition compared to control
binding (when only a single concentration of tast compound is evaluated) or a
K, value (when a range of concentrations is tested).

% Inhibition Is calculated as:

(test compound dpm-nonspecific dpm)
1- [ (total dpm-nonspecific dpm) X 100%

K| value is calculated using the LIGAND (Munson, P.J. and Rodband, D., Anal.
Biochem. 107: 220-239, 1980) data analysls program.

DO SOLY ’.l_._A 8 B L. - 4L : B AU m!.- tFa% o
The activity of compounds of the Invention as analgesics was further
demonstrated by the mouse acetylcholine bromide-induced abdominal
constricion assay as described below.

Procedure

The mouse acetyicholine-induced abdominal constriction assay, as
described by Collier et al. in Brit. J. Pharmacol. Chem. Ther., 32: 285-310,
1968 with minor modifications, was used to assess analgesic potency of the
compounds of formula (I). The test drugs or appropriate vehicles were
administered orally (p.0.) and 30 min later the animal received an
intraperitoneal (i.p.) injection of 5.5 mg/kg acetyicholine bromide (Matheson,
Coleman and Bell, East Rutherford, NJ). The mice were then placed in groups
of three into glass bell Jars and observed for a ten min observation period for
the accurrence of an abdominal constriction response (defined as a wave of
constriction and elongation passing caudally along the abdominal wall,
accompanied by a twisting of the trunk and followed by extension of the hind
limbs). For compounds of the present invention, the percent inhibition of this

26
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response to a.nodcapﬂve stimulus (equated to % analgesia) was calculated as
follows:

% Inhibition of response (l.e., % enalgesia) =

Iy = W L] WAT AL ll"lL‘_

I EL ] BB &8
No. of control animals responding.

As a result of the mouse acetylchaline bromide-induced abdominal constriction
assay, the compound of Example 1 measured an 87% Inhibltion response at &

dose of 150 amole/Kg p.o.
™~
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WHAT IS CLAIMED IS:
1. A compound of the formula (I):

(R‘)ﬂ,

N
It
M

wherein:
X is selected from the group consisting of S and O;

Z Is selected from the group consisting of N(R?)(R®) and O(RY);
the molety ~C({=X)- is substituted on pheny! at the 3 or 4 position;

R' Is a substituent selected from the group conslsting of hydrogen, C, ,alkyl,
C..alkenyl, C,,cycloalkyl, CycycloalkyiC, saliyl, C, alkoxyC, salkyl,
4-C, alkyl-4,5-dIhydro-5-oxo-1H-tetrazol-1-yiC, _alkyl, thisn-2-yiC, alkyl,
thien-3-yiC, ,alkyl, furan-2-yiC, ,alkyl, furan-3-yiC,_,alkyl, pyrrol-2-yiC,_alkyl,
pyrrol-3-yiC, ,aliyl, pyridin-2-yiC, ,alkyl, pyridin-3-Y1C, .atkyl,
pyridin-4-yiC,_.alkyl, pyrazinyiC, alkyl, pyrimidin-2-yiC, ,alkyl,
pyrimidin-4-yiC,_alkyl, pyrimidin-5-yiC, ,alkyl, thiazol-2-yIC, _.alkyl,
thiazoh4-yiC, ,alkyl, thiazol-5-yIC, ,alkyl, oxazol-2-yiC, .atkyl,
oxazol-4-yiC,_,alkyl, oxazol-5-yiC, ,alkyl, phenylC,_alkyl, phenylC, alkeny!
and benzyl; whareln the foregoing thienyl, furanyl, pyrrolyl, thiazolyl and
oxazolyl substituents are optionally mono-, di- or tri-substituted with a
substituent selected from the group consisting of hydroxy, haiogen,
C, salkyl, C,,atkeny!, C, salkoxy, C, sacyl, C, ,,acyloxy, cyano, amino, ¥
C,sacylamino, C, yalkylamino, di(C, salkyl)amino, C, jalkyithio, - '
C,.salkylsulfonyl, -OCH,0-, -O(CH,),0-, trifluoromethyl and triflucromethoxy;
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and wherein the foregoing pyridinyl, pyrazinyi, pyrimidinyl, phenyl_ and
benzyl substituents are optionally mono-, di- or tri-substituted with a
substituent selected from the group consisting of hydroxy, halogen,
C.s8lkyl, C,,alkenyl, C, ;alkoxy, C,acyl, C,.acyloxy, cyano, amino,

5 C,sacylamino, C, ;alkytamino, di(C, saikyl}amino, C, yalkylthio,
C, salkyisulfonyl, -OCH,0-, -O(CH,),0-, trifluocromethyl and triflucromethoxy;

R? and R? are independently selected from the group consisting of hydrogen,

C, salkyl, C,qalkenyl, C, cycloalkyl, phenyl and benzyl; wherein the

foregoing phenyl substituent is optiong|ly mono-, di- or tri-substituted with a
10 substituent selected from the group consisting of halogen, C, galkyl,

C, ,alkenyl, C,.,cycioalkyl and trifluoromethyt; 3nd whersin the foregoing

benzyl substituent is optionally mono-, di- or tri-substituted with a

substituent selected from the group consisting of halogen, C, ,alkyl,

C,salkenyl, C  alkoxy, C,cycloalkyl, trifluoromethyl, methylanedioxy and
15 ethylenedioxy;

R? and R? altematively, when both are present, can together form a single
fused m'oiety with N; wherein R? and R® are selected from the group
conasisting of 1,4-butylene, 1,5-pentylene, 1,5-(3-oxapentylene) and
1,5-(3-azapentylene) and wherein the single fused moiety may be optionally

20 substituted with from 1 to 4 substituents selected from the group consisting

of C, ,alkyl, C, ;alkenyl and C, cycloalkyi;

Ar is selected from the group consisting of phenyl, 1-naphthyl and 2-naphthyl
optionally substituted with from 0 to 3 substituents selected from R*;

R* is optionally and independently selected from the group consisting of
25 hydmxy. halogen! c1-3alkyll clﬂalkenyll ci-aalkoxY- cldacyll ci—iﬂawloxy'
cyano, amino, C, ;acylamino, C, jalkylamino, di(C, ;alkyl)amino, C, jalkyithio,
C, salkylsulfonyl, -OCH,0-, -O{CH,),0-, trifluoromethyl and trifluoromethoxy; o
and,
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R* altamatively, when two R* grou|.as are present, can together form a single
molety; wherein the molety is selected from the group consisting of
~{CH,), s~ and -O(CH,), ;O- attached to adjacent carbon atoms of Ar;

and pharmaceutically acceptable enantiomers, diastereomers and salts
thereof.

2. The compound of claim 1 wherein:
Xis O;
Z 1s N(RDR):

R! is selected from the group consisting of hydrogem, methyl, ethyl, n-propyl,
n-butyl, n-hexyl, 3-ethyibutyl, allyl, dimethallyl, cyclopropyimethyl,
cyclohexyimethyl, cyclohexyl, thien-2-ylethyl, piperonyl, 2-furyimethyl,
phenethyl, diphenylethyl, phenyipropyl, 3,4-dimethoxyphenethyl,
4-fluorophenethyl and 3,4-methylenedioxybenzyi:

R! and R® ara independently selected from the group consisting of methyl,
ethyl, n-propyl, isopropyl, t-butyl, methallyl, 3-lucrophanyl and
4-methylbanzyl;

R? and R}, altematively, when both are present, can together fc.brm a single

fused moiety with N; wherein the molety is pymolidinyl optionally substituted
with from 1 to 4 substituents selected from the group consgisting of C, qalkyl,

C,.alkenyl and C,cycloalkyl;
Aris phenyl; and,

R*is optionally and independently selected from the group conslsting of é
hydroxy, chioro, bromo, fluoro, methyl, ethyl, methoxy, ethoxy,
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methylamino, N,N-dimethylamino, methyithio, methylsutfonyf,
trifluoromethoxy and trifluocromethyt,;

and phamaceutically acceptable anantiomers, diastereomers and saits
thereof.

s 3 The compound of claim 1 wherein:

R' is selectad from the group cohsisting of hydrogen, methyl, ethyl, n-propyi,
n-butyl, altyl, cyclopropyimethyl, thien-2-ylathyl, phenethyl, phenylpropyl

and 3,4-methylenedioxybenzyi; ~

R? and R? are Indepsndently selected from the group conslsting of methyl,
10 ethyl, n-propyl, methallyl and 3-fluorophenyl; and, '

R* is methoxy;

and pharmaceutically acceptable enantiomers, diastereomers and salts
thereof.

GOEQED"8LL 8T0

4, The compound of claim 1 wherein:

15 R'is selectad from the group consisting of hydrogen, methyl, ethyl, n-propyl,
allyl, phenethyl, phenyipropyl and 3.4-methylenedioxybenzyi;

R? and R?* are independently selectad from the group consisting of methyl, ethyl
and 3-fluorophenyl; and,

R* is nonexistent;

20 and pharmaceutically acceptable enantiomers, dlastereomers and salts v
thereof.
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5. The compound of claim 1 having the structure:

N
!

n wherein R', X and Z are dependently selected from the group consisting of:

| H R! C{=X)- Y 4

Q CH, -4-C(=0)- N(CH,CH,);

E" H -4-C(=0) N(CH,CH,)x;

\ CH,CH=CH, 4-C(=0)- N(CH.CH,)z

9 (CHy),CH, . 4C(=0}  N(CHCH):;

= (CH)Ph - -4-C(=0)- N(CH,CH,):

8 3.4-methylens dioxybanzyl 4-C(=0} N(CH,CH,);

W (CH,%Ph 4-C(=0)- N(CH,CH,);:

g and, .

CH, -3-C(=0) NCH,(3-F-Ph).

6.  The compound of claim 1 which are effective analgesics.

s T The compound of claim 1 which are effective Inmunosuppressants,
antiinflammatory agents, agents for the treatment of neurological and
psychiatric conditions, medicaments for drug and alcohol abuse, agents
for treating gastritls and diarrhea, cardiovascular agents and agents for
the treatment of respiratory diseases.

10 8. A pharmaceutical composition comprising a compound of claim 1 and a
pharmacseutically acceptable carrier.
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10.

1.

12.

13.

A pharmaceutical composition made by mixing a compound of claim 1
and a pharmaceutically acceptable carrier. .

A pharmaceutical composition comprising a combination of a compound
of claim 1 and a compound effective as a mu-oploid modulator.

The phamaceutical composition of clalm 10 wherein the compound
effactive as a mu-oplold modulator is selectad from the group consisting
of alfentanll, ailylpradine, alphaprodine, anileridine, benzyl-morphine,
bezitramide, buprenorphine, butorphanol, clonitazene, cyclazocine,
desomorphine, dexiromoramide, dezocine, diampromkie, diamorphone,
dihydrocodeine, dihydromorphine, dimenoxadol, dimepheptanol
dimethyithlambutene, dioxaphetylbutyrate, dipipanone, eptazocine,
athoheptazine, sthyimethyithlambutene, ethyimorphine, etonitazene
fentanyl, heroin, hydromarphone, hydroxypethidine, isomethadone,
ketobemidone, levaliorphan, levorphanol, levophenacylmorphan,
lofentani, meperidine, meptazinol, metazocine, methadone, metopon,
morphine, myrophine, nalbuphine, narceine, nicomorphine,
norlavorphanol, normethadone, nalorphine, normorphine, norpipanone,
oplum, oxycodone, oxymorphone, papaveretum, ppntazocine,
phenadoxone, phenomorphan, phenazocine, phenoperidine,
piminodine, pirtramide, propheptazine, promedol, pmpgridine. propiram,
propoxyphene, sufentanil, tilidine, tramadol, salts thereof, complexes
thereof; and mixtures of any of the foregoing.

A method for the treatment of a pharmacological condition in a subject in
need thereof comprising administering to the subject a therapeutically
effective amount of a compound of claim 1.

The methad of clalm 12 whersin the phamacological condition s pain.
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14.

15.

The method of claim 13 wharein the therapeutically effective amount of
the compound of claim 1 is from abaut 0.1 mg/day to about 300 mg/day.

The method of claim 12 wherein the therapeutically effactive amount the
compound of claim 1 is effective as an lmm-unosuppressant.
antiinflammatory agent, agent for the treatment of neurciogical and
psychiatric condltions, medicament for drug and alcohol abuse, agent

for treating gastritis and diarrhea, cardiovascular agent and agent for the -

treatment of respiratory diseases.

16. ~_The method of claim 12 wherein the method comprises administering to

17.

18.

18.

the subject a therapeutically effective amount of the pharmaceutical
composition of claim 8.

The method of claim 12 wherein the therapeutically effective amount of
the pharmaceutical composition of claim 8 Is from about 0.1 mg/day to
about 300 mg/day.

The method of claim 12 whereln the method comprises administering to
the subject a therapeutically effective amount of the pharmaceutical
composition of claim 9. .

The method of claim 12 wherein the therapautically effective amount of
the pharmaceutical compasition of claim 9 is from about 0.1 mg/day to
about 300 mg/day.

The method of claim 12 wherein the method comprises administering to
the subject a therapeutically effective amount of the pharmaceutical
composition of claim 10.

34
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21. The method of claim 12 wherein the therapeutically effective amount of

the pharmaceutical composition of clalm 10 Is from about 0.1 mg/day to
about 300 mg/day. '
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ABSTRACT OF THE INVENTION

[(8~azabicyclof3.2.1]oct-3-ylidene)aryimethyl] benzoic acld derivatives are
delta-oploid recaptor moduiators. As delta-opiokd receptor agonists, such
compounds are useful a5 analgesics. Depending on their antagonist sffect,
such compounds may also be useful inmunosuppressants, antiinflammatory
agents, agents for the treatment of neurological and psychiatric conditions,
madicaments for drug and alcohol abuse, agents for treating gastritls and
diarrhea, cardiovascular agents and agents for the treatment of respiratory
diseasas.
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Carrers 11A No. 9476 OL 305 - P.O. Box 9494, Bogoed, Calombis, S.A.
Tela: (371) 6142091 - 4162061 - 6161059 - 6161849
P (571) 6161889

Kasirarioe 5 01917359 "ﬂ; WEC

Devevdunciyy

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E.

S. D.

Ref.: Expediente No. 01.017.369

Solicitud de Patente a2 nombre de
Ortho-McNeil Pharmaceutical, Inc.

Yo, JIMENA ESCOBAR URIBE, identificada como aparece al pie de mi
firma, domiciliada en la Carrera 11 A No. 94-76, of. 305-306, obrando
como apoderada de la sociedad Ortho-McNeil Pharmaceutical, Inc,
domiciliada en Raritan, New Jersey, Estados Unidos de América,
solicitante de la patente de la referencia, en respuesta su oficio No. 1334
notificado por fijacion en lista el dia 3 de mayo de 2001, me permito
manifestar lo siguiente:

1.

Anexo los documentos de cesién suscritos por los inventores a favor
de mi mandante.

De conformidad con las normas legales vigentes, articulo 1 de la
Resolucion 210 de 2001, expedida por el Superintendente de
Industria y Comercio y articulo 2 de la Convencién de la Haya, los
documentos en inglés que se pretendan aportar como parte de- los
trimites de propiedad industrial ante la Superintendencia de
Industria y Comercio no requieren traduccién. Por otro lado, la
legalizacién consular y/o diplomitica de los documentos expedidos
en el extranjero no es necesaria. Por lo tanto, los documentos de
cesidn anexos a este memorial son vilidamente presentados en
idioma inglés y con la correspondiente Apostilla,

Las copias certificadas de las solicitudes extranjeras base de las
prioridades reivindicadas en la presente solicitud fueron presentadas
ante ese despacho el dia 18 de mayo de 2001.
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Espero con esto haber dado cabal cumplimiento a lo solicitado por ese
despacho y de conformidad con 1o indicado en los articulos 3°., inciso 3,
35 inciso 2 y 59 inciso 2 del CCA, al analizar este memorial, atentamente
solicito se traten todas las cuestiones planteadas con motivo del mismo.

Sefior Superintendente,

OMnBuon—

JIMENA ESCOBAR URIBE
C.C.39.779.452 de usaquén
T.P. 68228

Céd. 5376
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)

. Country: United States of America
. 'This public document has been signed by Brenda Myers
. acting in the capacity of Notary Pablic, Montgomery County

. bears the seal/stamp Brenda Myers, Notary Public, Commonwealth of Pennsylvania

Certified

. at Harrisburg, Pennsylvania 6. The 14™ day of June, 2001

. by Kim Pizzingrilli, Secretary of the Commonwealth of Pennsylvania

. No. 91]4211

. Seal/Stamp 10. Signature:
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inventor of . .

[3.2.1] OCTANE DERIVATIVES

State as well that he/she/they assign, without
raservations or limitstion, in fivor of
ORTHO-MONEIL PHARMACEUTICAL, INC.

lupummmdndmmmhﬁehm
of DELAWARE . .o

Domiciled in )
U.S. ROUTE 7202, P.O. BOX 300
mmmmm

all rights inharest to sxid invention, and that the
mmmm-mm

apply, in its name, for the corresponding patnet in
the Republic of Colombia.

ROBERT E. BOYD

STEVEN J, COATS

decla bajo juremento ser unico y verdadero inventor
b .= e Ty L

' ddnuimmquewdymlhmmm

Limitacion, a favor de

hmﬂdmhdnyudluhhmﬂ
con Jas leyes do

Somiciliada en -

todos los derochos inherentes a dicha invencion y
que Ia citads sociodad queda facultads pars solicitar
en su nombre la patente correspondiente en I
Republica de Colombia. -

JOHN R. CARSON
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CERTIFICADO NOTARIAL (INDIVIDUO) NOTARIAL CERTIFICATE (INDIVIDUAL)

Alos d:nddmude Onﬁkﬁ'ﬂﬁ‘]’.‘;,mdlywmmn
de 19 ,compareci  persomalments ante mi, Natary Public, | g Anne Meilsen

Notario Publico,

a quien doy fie do conocer yme consta que 0 me known and known to me to be theperson

Ia persona descrita y firmante del documento que dexcribed in and who executed the foregoing
precede, declarando ante mi que otorga d document, and he/she duly ackmowledged to me *
mismo para los fines y propositos que en el se ﬂluthdlhea:mudﬂn-meiﬂhnuumd )
expresan. parposes therein expressed.

NOTARIO PUBLICO i '

STATE OF T - -
COUNTYOF -

P .. ..
mmmm -.- T .

uml'eumlﬂm Iﬂzﬂyu

m,mllm.dﬂllﬂﬂ. ’ . -,

CERTIFICADO NOTARIAL (NDIVIDUO) ~ NOTARIAL CERTIFICATE INDIVIDUAL)
Alos  diasdeimesde On this ~ ", personally appeared before

do 19 ,compareci  personalmento sute mi, me, a Notary Public,
a quien doy fe de conocer yme constaque to me known and known to me to be the peraon

Ia persona descrita  firmante del documento'que described in and who executed the foregoing
procede, declarando ante mi que otorge d doummt.andhdlhedulylﬁmwldpdtnme-

mismo para los fines y propositos que en el se that hefshe executed the same for the uses'and
NOTARIO PUBLICO

NOTARY PUBLIC

COUNTY OF

STATE OF

" My commissexpires:

NOTARY SEAL
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GREETINGS: _
wnﬁnnl.ummnwmuammmnmcuw.mmnn

DAY OF AUGUST, ANNO DOMINI ONB THOUSAND NINE HUNDRED FIFTY-THRER, THE S8CRETARY
OF THE COMMONWEALTH [E AUTHORIZED TO AFPOINT AND COMMISEION NOTARIES PUBLIC IN

"* AND FOR THE COMMONWEALTH OF PENNSYLVANIA.

: muwmmrlmwmmmnﬁm
COMMISSION YOU TO BE A

NOTARY PUBLIC
FOR THE COMMONWEALTH OF FENNSYLVANIA

TO HAVE AND TO HOLD THE SAID OFFICE, TOGETHER WITH ALL RIGHTS, POWERS
AND EMOLUMENTS THEREUNTO PERTAINING, OR BY LAW IN ANYWISE APPERTAINING, FOR THE
- PERIODOF FOUR YEARE, IF YOU SHALL S0 LONG BEHAVE YOURSELF WELL.

THIS AFPOINTMENT TO COMPUTE FROM: APRIL 11, 1998,

GIVEN UNDER MY HAND AND THR SEAL OF
MY OFFICE AT THE CITY OF HARRISBURG,
TH18 BIGHTBENTH DAY OF. MARCH
IN THE YEAR OF OUR LORD ONE THOUSAND
NINE HUNDRED AND NINETY-EIGHT AND OF
THE COMMONWEALTH THE TWO HUNDRED AND

oo -183 risc0546
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Certified
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. by Kim Pizzingrilli, Secretary of the Commonwealth of Pennsylvania
0113989
. Seal/Stamp 10. Signature:
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de 19 ,compereci  personalmente ante mi,
Notario Publico,

a quien doy fe de conocer y me consta que
In parsona descrita y firmante del documento que
precede, declarando ante mi que otorga el
mismo para los fines y propositos que en ¢l so
GXpresan.

NOTARIO PUBLICO

CERTIFICADO NOTARIAL (INDIVIDUO)
Alcs dias del mes de

de 19 ,compareci  personalmente ante mi,
Notario Publico, y

a quien doy fe de conocer y me consta que
Ia persons descrita y firmante del documento, que
precede, declarando ante mi que otorga el
mismo para los fines y propositos que en ef se
cxpresan.

NOTARIO PUBLICO

NOTARIAL CERTIFICATE (INDIVID-IJAL) - »

of ‘900!
On this s‘hdm’ il b lpparad before me, & .
Notary Publ
Roams. BoYDy STEVEN 3. COATS,

PHILIP M. PSS, -JORN R, cﬁesou
AWD WU-NAN WD |
to me known and known to mé to be the:person *
described in and who executed the foregoing
document, and he/she duly acknowledged to me -
ﬂuthdlhemmdﬂumﬁrmmmd )

purposes therein expressed.

NOTARY
STATE OF h&'

NOTARIAL CERTIFICATE (INDIVIDUAL)
On this , personally appeared before
me, a Notary Public, .

to me known and known to me to be the person
described in and who executed the foregoing
document, and he/she duly acknowledged to me
that he/she executed the same for the usesand -~
purposes therein expressed.

NOTARY PUBLIC
COUNTY OF
STATE OF

My commissexpires:

NOTARY SEAL
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SUPERINTENDENCIA
2do. EXAMEN DE FORMA PATENTE DE INVENCION

Folio-263™
Radicacién no 01-17369

Conceplo Técnico no 1891
Clasificacion Intemacional de Patentss: A 61 K 31/430

Practicado el examen de acuerdo a o establecido en el Art. 38 de la Decisién 488 se
determind que esta solicitud de Patents de Invencion:

SI{¥] NO[] Contiene un resumen de ia invencisn (ArL26-e).

SI[¥] NO[] Contiens el thuio o nombre de la vencién (Art27-d).

SI[¥] NO[] Contiene la descripcion d la invencion (Art26-b).

SI[Y] NO[] NO ES APLICABLE [ ] Contiene los dibujos necesarios para
comprender la invencién (Art26-d)

SI[YINO[] Contiene una o més reiindicaciones. (Art26-c)

SI[ ] NO[ 1 NO ES APLICABLE [*] Han sido desarroliados los producios yio

procedimientos a parlir de recursos genéticos o de sus producios
derivados de los que cualquiera de los Pafses Miembros es pals de

origen. (Art. 26- h).

SI[ ] NO[ ] NOES APLCABLE [¥ ]Los productos y/o procedimientos han sido
obienidos o desarrcfiados a partir de los conocimientos tradicionales
de las comunidades Indigenas, afroamericanas, o locales de los
paises miembros, de acuerdo a lo establecido en la Decision 391 y
sus modificaciones y regiamentaciones vigentes.(Art26).

SI[ ] NO[Y] Lainvencitn se refiere a un producto relativo a un material blolgico.
(Art26-J).

SI[¥] NO[ ] Laprioridad colncide con la materia reivindicada.
SI{¥] NO[] CUMPLE LOS REQUISITOS TECNICOS

OBSERVACIONES Y OTROS: SI{ ] NO [¥] ver hoja(s) anexa(s)

EXAMINADOR TECNICO
202049

Bogotd D. C., 26 de Diclembre do 2002

Carrora 13 No. 2700 Pleo 5 y 10
Conmutador; 334 12 21-2-3-4
Fax: 281 31 26 s-malk info@uic.gov.co
Santa Fe de Bogota D.C. - Colombdla
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Folio: 266

2020

Bogota DC

Doctora

JIMENA ESCOBAR URIBE

Apoderado

REFERENCIA: Radicacién No. 01-17389

Trémite 002
Evento 001
Actuacién 416
Oficio No. 2377
Folios 001

Tenlendo en cuenta que la sclicitud de privilegio de patente que se tramita bajo el
expedients Indicado en Ia referencia, reiine los requisitos de forma establecidos en los
articulos 26 y 27 de la Decision 486 'de la Comision de la Comunidad Andina, y en las
demds disposiciones vigentes sobre la materia, se envia el exiracto de la solicitud a la
Oficina de Comunicaciones para efecio de su publicacién en la Gaceta de Propiedad
Industrial, conforme lo establece el articulo 40 de la misma Decisién.

Cdmplase
Dado en Bogotd DC, a los 23 H‘EZUUJ

%%Eﬂ i

Jefe (E) de la_Divisién de Nuevas Creaciones

Carrora 13 No. 2700 Rano 8y 10
Conmutador: 334 12 21-2-3-4
Fax; 261 31 25 e-mail: info@uic.gov.oo
@anto Fe de Bogoth D .G - Colombia
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DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 01-17369

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DEINVENCI N

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 528, DE

FECHA 30 DE MAYO DE 2003, EL TERMINO HABIL SENALADO POR LA LEY

EXPIRA EL 20 DE AGOSTO DE 2003.

NOTA: Dentro del plazo de los seis (6) meses sigulentes a partir de la fecha de
publicacién en la gaceta de Propiedad Industrial, deberd solicitar y cancelar el
examen de patentabilidad so pena de que la solicitud calga en abandono, de
acuerdo con lo establecido en el Articulo 44 de la Decisién 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.

Sl NO X

Canura 13 No. 2700 Fso 5y10
Pauc 281 31 25 S TSk TOQUCODLD
Santa Fe de Bogotii D.C. - Colonbia
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RADICACION: 1-17388 EDICTO No. 12881

4
LA SECRETARIA GENERAL AD-HOC"
HACE BABER:

Que esta Supariniendencla profiid Resoluclén No. 21810 de 15-AGO-2008. Que al conienido de la parte resolutiva es como sigue: El
Superintendente de indusiria y Comercio.

RESUELVE

" ARTICULO PRIMERO: Declarsr sbendoriada la soliciiud de priviegic ds patents da
MMndmuhm

ARTICULO SEGUNDO: Notifiear peraonaimenis ol contenido de 1a presenis resolucién a la
W—WMLIII-:.MHWGIIM'M

mmmdmammndmmﬁuﬂdauﬂ
y Comarcio, ai momento da la notificacidn o dantro da los S diss hibles sigulentns a ella.

oeon B D0 eoe 1040 2

EL SUPERINTENDENTE DE INDUSTRIA Y COMERCIO,

Pama notificar a los Interesados, ce fila o te EDICTO en lugar visible al piibico en la SUPERINTENDENCIA INDUSTRIA Y
COMERCIO, por ol término de (10) diez dia contados a partir de lag 8:30 a.m. de hoy.
Secretarla Gsneral Ad-Hoc 30-AGO-2008 Estn adicto se desfijs hoy 12-8EP-2008 a lsa cince {5:00 p.m.)

Secretarla General Ad-Hoe
EDICTO No. 12881

http://10.20.1.11/Documentos/ApEdictos/edictos.php?fecha=30-8-2006&kini=40 29/08/2006



