CAVELIER

ABOGADOS
EDIFICIO SI1SKI
WEB SITE: www.cavelier.com CARRERA 4 No.72 - 135 TELEFONO: (51 (1)
E-MAIL: cavellar@caveller.com BOGOTA 8, COLOMBIA TELEFAX: (57){1) 211-8650 (57)(1) % 317
[{03
Radicacion | mﬂﬁm ._.:' CINERCD . N
. Facha (ND)> 29054127 17,9:2¢ olivs: 1
Sefiora Jefe de la Trmite 1 W2 PATENIES :
DIVISION DE NUEVAS CREACIONES Depeniencia: 2009 DIVISHN ) m INPWLSE |
Superintendencia de industria y Comercio
E. S. D.
Tramite :002
Evento :001
Actuacion :593
Referencia : Expediente No. 00.065.554
" Asunto : Solicitud de patente para

“PIRROLCARBOXAMIDAS FUSIONADAS; UNA NUEVA
CLASE DE LIGANDOS DE RECEPTORES

CEREBRALES DE GABA”
Solicitante : NEUROGEN CORPORATION
Fecha de Solicitud : 31 de agosto de 2000

Yo, Emilio FERRERO, obrando como apoderado de la solicitante en
referencia, atentamente, solicito a Usted se sirva ordenar la agilizacién del tramite de esta
solicitud de patente y se sirva realizar el examen de patentabilidad de la misma. La Gitima
actuacion que obra en el expediente es mi memorial nimero 00085554 00000003
radicado el 23 de enero de 2003, medlante el cual solicité se efectuara el examen de
patentabilidad de la solictud en referencia. Q,(’

Bogota, 2 7 ENE. 7005 ¢0
Sefiora Jefe,
éﬁ; ‘.. .
EMILIO FERRERO

T.P.A. No. 31.929

COLO 10811-801-005-2
DLM/DLMAD-000071/WPC10611

NI T. 860.041.367-3



W7

YoM

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACI NES

2020
Bogota, D.C., 01 de diciembre de 2005

Apoderado:Emilio Ferrero Oficlo: -7 1 1794
ASUNTO Radicacién: 00-65554

Tramite 002

Evento 001
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Folios

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

Documentos estudiados:

& capitulo descriptivo, folios 2 a 108;

& capitulo reivindicatorio, folios 339 a 408;

9 1° examen de forma, folios 189 y 190;

& respuesta técnica al 1° examen de forma, folios 336 a 338;

€2° examen de forma, folio 412;

¥solicitud de la cual se relvindica prioridad y la traduccién exigida, folios 193 a 335;
& solicitud del examen de patentabilidad, folios 414 y 415.

Objeto de la Invencién:

El titulo de la invencién “PIRROLCARBOXAMIDAS FUSIONADAS; UNA NUEVA
CLASE DE LIGANDOS DE RECEPTORES CEREBRALES DE GABA".

Su objeto son los compuestos derivados de 4-ox0-4,5,8,7-tetrahidro-1H-indol-3-
carboxamida y derivados 4-o0x0-1,4,5,6,7,8-hexahidrociclohepta[b]pirrol-3-
carboxamida y medicamentos que los comprenden como sustancia activa y sus
sales fisioldgicamente tolerables.

El campo de la invencién, segan la Clasificacién Intemacional de Patentes: AG1K
31/40, 31/16



Claridad de la s licltud:

En el articulo 30 de la decision 486 de la Comisién de la Comunidad Andina se
establece: “Las reivindicaciones definirén la materia que se desea proteger mediante
la patente. Deben ser claras y concisas y estar enteramente sustentadas por la
descripcién”.

-La relvindicacién 66 que es una mezcla de compuesto, uso y método de tratamlento,
lo cual es inaceptable en las reivindicaciones; la composicién se debe caracterizar
por sus elementos constitutivos, no por su uso o por el método de tratamiento.

-Las reivindicaciones 77 a 79 no son claras, puesto que el encabezado no es
consecuente con el resto del texto de las reivindicaciones, se encabeza como un
compuesto y se pretende caracterizar por los ensayos que se realizaron con dicho
compuesto, lo cual es inaceptable, porque los compuestos secaracterizan
técnicamente por su estructura quimica especifica, 0 su nombre quimico, no por los
ensayos que se hayan realizado con ellos.

-Las relvindicaciones 75 y 76, no es claras, puesto que el encabezado no es
consecuente con el resto del texto de la reivindicacion, se encabeza como un
compuesto y se pretende caracterizar por un envazado, lo cual es inadmigible en las
reivindicaciones; los compuestos se deben caracterizar por su estructura quimica
definida, no en donde esten contenidos o cual sea la patologia que se va atratar,
porgue los compuestos esten envasados ¢ sin enavasar son la misma materia.

Excepclones de Patentabllidad:

El articulo 20 de la Decision 486 de la Comision de la Comunidad Andina establece
en su inciso d) que no seran patentables: “/Jos métodos terapéuticos o quirirgicos
para el tratamiento humano o animal, as/ como los métodos de diagnéstico aplicados
a los seres humanos o a animales”.

Las reivindicaciones 88, 69, 72, 73 y 74 reclaman un método para tratamiento del
cuerpo animal, el cual incluye la administracién de una composicidn farmacéutica que
contiene alguno de los derivados de la solicitud, por lo tanto estd inmersa bajo el
alcance del articulo 20 de la Decision 486.

Relvindicaciones de uso

Las reivindicaclones 70 y 71 reclaman el uso, y de acuerdo con la legislacién
colombiana el uso que se reclama en la reivindicacién 18 no se considera para
proteccion por patente, como se lee en el articulo 14 de la Decisién 488 de la



Comisién de la Comunidad Andina“... Los Palses Mlembros otorgaran patentes para
las invenciones sean de productos o procedimientos en todos los campos de la
tecnologia..."; AQUI NO se hace alusién al uso.

Continuando con la Gltima parte del Articulo 14“... (Los Palses Miembros otorgarén

patentes para las invenciones sean de productos o procedimientos en todos los
campos de la tecnologla, siempre que sean nuevas, tengan nivel inventivo y sean
susceptibles de aplicacién industrial.® El hecho que se diga que el producto o el
procedimiento tengan aplicacion industrial no quiere decir que la aplicaclén industrial
gsea susceptible de patente.
Asl mismo, citando completamentse el articulo 19 este reza: * Se considerara que
una Invenclén (léase producto o procedimiento) es susceplible de aplicacion
industrial (una caracteristica de la invencién) cuando su objeto puede ser producido o
utilizado en cualquier clase de industria, entendiéndose por industria la referida a
cualquier actividad productiva, incluidos los servicios.” Esta diciendo que una
invencién, producto o procedimiento, debe servir para algo. En ningin momento se
dice que un uso pueda ser protegido como patente.

El articulo 18 dice: * Los productos o procedimientos (o sea, /os inventos, notese que
nunca se refieren a nada diferents) ya patentados comprendidos en el estado de la
técnica de conformidad con el Articuio 21 de Ia presente Decision, no seran objeto de
nueva patente por el simple hecho de atribuirse un uso distinto al originaimente
comprendido por la patente inicial.” Nunca se refieren a una proteccién para el uso,
como ermdneamente se podria interpretar. Se trata de no conceder nueva patente a
un invento (exclusivamente productos o procedimientos) al que se le ha encontrado
nueva funcién, pero que se frata exactamente del mismo producto o procedimiento.
Es decir, sl el compuesto, aparato, etc. 0 método ya esta dentro del estado de la
técnica, el hecho que se haya descubierto una nueva aplicacién para el mismo
compuesto, aparato, etc. 0 método, implica que no s merecedor de nueva patente, o
que el nuevo uso le reestablezca la novedad. En ninglin caso se dice que se esta
protegiendo el uso. Simplemente se dice que el producto o procedimiento ya esta
dentro del estado de la técnica y una utilizacién diferente no esta contemplada para
permitir conceder patente al producto o al procedimiento nuevamente.

Los usos O segundos usos no son patentables, de conformidad con Ia
sentencia del TJAC 89-Al-2000, los usos en general no son patentables.
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Determinacion del estado de la técnica:

El articulo 16 de la Decigién 486 de la Comisién establece: "E/ estado de /a
técnica comprenderd todo Io que haya sido accesible al publico por una
descripcién escrita u oral, utilizacién, comercializacién o cualquier otro
medjo antes de la fecha de presentacion de Ia solicitud de patente o, en
Su caso, de la prioridad reconocida.

S6lo para el efecto de la determinacién de la novedad, también se
considerara dentro del estado de la técnica, el contenido de una solicitud
de patente en tramite ante la oficina naclonal competente, cuya fecha
de presentacion o de prioridad fuese anterlor a la fecha de presentacion
0 de prioridad de Ia solicitud de patente que se estuviese examinando,
slempre que dicho contenido esté inciuldo en la solicitud de fecha
anterior cuando ella se publigue o hubiese transcurrido el plazo previsto
en el articuio 40"

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

No. | Documento No. Titulo *Fecha de
Publicacién

D1 |WO09511885 Certain fused pyrrolecarboxaniliies; | 04-may-1985
a new class of gaba braln receptor
ligands

D2 US 5608079 Certain fused pyrrolecarboxanilides | 04-mar-1997
a new class of gaba brain receptor
ligands

D3 WO 9726243 Novel fused pymrolecarboxanilides; |24-jul-1997
a new class of gaba brain receptor
ligands

D4 |WO 9734870 Certain fused pyrrolecarboxanilides | 25-sep-1897
as new gaba brain receptor ligands

D5 |WO 9802420 Certain fused pyrroiecarboxanilides | 22-ene-1988
a new class of gaba brain receptor
ligands

D6 US 5723482 Certain fused pymrolecarboxanilides | 03-mar-1998|
a new class of gaba brain receptor
ligands
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Evaluacién de los requisitos de patentablilidad:

El articulo 14 de la Decisién 486 de la Comisién de la Comunidad Andina establece:
“Los Palses Miembros otorgardn patentes para las invenciones, sean de
producto o de procedimiento, en todos los campos de la tecnologla,
slempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacion industrial.”

En cumplimiento con este articulo, se procedi6 a evaluar 10s requisitos
de novedad, nivel Inventivo y aplicacién Industrial con el fin de
establecer Ia patentabllidad de la Invencién reivindicada en la solicitud
en estudio.

Evaluacion de la Novedad:

El art.16 de la Decisién 486 de la Comisiéon de la Comunidad Andina establece: "Una
Invencioén se considerard nueva cuando no esta comprendida en el
estado de la técnica.” “El estado de la técnica comprendera todo lo que
haya sido accesible al publico por una descripcién escrita u ora,
utilizaclon, comerclalizacion o cualquier otro medio antes de Ia fecha de
presentacion de la solicitud de patente o, en su caso, de Ia prioridad
reconocida.

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

La solicitud en estudio reclama como nuevo derivados de de 4-0x0-4,5,6,7-tetrahidro-
1H-indol-3-carboxamida y derivados 4-ox0-1,4,5,6,7,8-hexahidrociclohepta[b]pirrol-3-
carboxamida y medicamentos que los contlenen.



-La anterioridad D1, comprende de 4-0x0-4,5,8,7-tetrahidro-1H-indol-3-carboxamida y
derivados  4-oxo-1,4,5,6,7,8-hexahidrociclohepta[b]pimol-3-carboxamida, N-(4-
etoxifenil)}-4-oxo-4,5,5,7-tetrahidro-1H-indol-3-carboxamida, donde por ejemplo estan
los compuestos especificos del ejemplo 8 (a), (h-k), (m-q), (s-2). (u<(bo)), o del D3 el
ejemplo 3 los compuestos (a-(ss)), ademas puede ver las estructuras especificas 72
a 78 y los medicamentos que los contienen, ademas de la descripcion, demuestran
claramente que los compuestos reclamados en la solicitud en estudio no son nuevos.

-Los documentos que citaron como D2, D4 a D8, contienen de 4-0x0-4,5,6,7-
tetrahidro-1H-indol-3-carboxamida y derivados 4-ox0-1,4,5,6,7.8-
hexahidrociclohepta[b]pimol-3-carboxamida y medicamentos que los contienen,
compuestos especificos de cada uno se pueden encontrar D2, ejemplo 8, y
descripcion; D4 en el ejmplo 3 y 1a descripcién; D5 ejemplos 4, 5y 6, y la descripciédn,;
D6 ver los ejemplos 3, 4, 5 y la tabla 1, al igual que ia descripcién; al igual que los
procesos de sintesis y los medicamentos que los comprenden. Por lo cual se
observa que la presente solicitud no tiene novedad.

Cuando una solicitud esta afectada su novedad, obviamente no posee nivel inventivo.
En conclusion los requisitos de Patentabilidad de la presente solicitud estén
afectadas asl:

Documento Reivindicalones Requisito que afecta
D1 1a93 Novedad
D2 1a93 Novedad
D3 1a93 Novedad
D4 1a93 Novedad
D5 1a93 Novedad
D6 1493 Novedad
D7 1293 Novedad
D8 1a93 Novedad

En cumplimiento del articulo 45 de la Decisién 486 de la Comisién de la Comunidad
Andina, se le Indica que debe dar respuesta dentro del término de sesenta dlas
contados a partir de la fecha de notificacién de la presente comunicacién. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2 literal ), del
caplitulo quinto del titulo primero de la circular Gnica No. 10 de 2001.

/4
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ALIX CARMENZ/ SPEDES DE VERGEL
Jefe de Divisiér( de Nuevas Creaciones

El anterior requerimlento fue notificado por fijacién en lista, de fecha
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(57) Abstract

‘The present invention encompasses structures of formula (T) and the pharmacsutically acceptable non-toxic mlits
ropseacnis (b), (), (1) o (0), wherln ‘W ropresents substituted or unsubstituied sryl groups; X Is hydrogen, hydoxy or lower alkyl; T is
hydrogen, halogen, hydroxyl, smino or alkyk; Rs is hydrogen or sn organic groop; Ry Is hydrogen or substituted or unsubstituted organic
mbetitnent; Rs and R¢ represent arganic, and inorganic subetitoents; and n & 1, 2, 8, or 4 These compounds-are highly selective agonists,
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SUMMARY OF THE_INVENTION

This invention provides novel compounds of Formula 1 which interact
with a GABAa binding site, the benzodiazepine receptor.

The

invention provides pharmaceutical compositions comprising

S compounds of Formula 1. The invention also provides compounds useful in
the diagnosis and treatment of anxiety, sleep and seiznre disorders, overdose
with benzodiazepine drugs and for cmhancement of memory. Accordingly, a
broad embodiment of the invention is directed 10 compounds of general

or the pharmaceutically acceptable non-toxic saits thereof wherein:

Formula I:
10
15
Tis
20
Xis
25
Wis
30
35 ;

halogen, hydrogen, hydroxyl, amino or straight or
branched chain lower alkoxy having 1-6 carbon atoms;

hydrogen, hydroxyl or straight or branched chain lower
alkyl having 1-6 carbon atoms;

phenyl, 2 or 3-thienyl, 2, 3, or 4-pyridyl or 6-
quinolinyl, each of which may be mono or disubstitnted with
halogen .cyano, hydroxy. straight or branched chain lower
alkyl having 1-6 carbon atoms, amino, mono or dialkylamino
where each alkyl Is independently straight or branched chain
lower alkyl baving 1-6 carbon atoms, straight or branched
chain lower alkoxy having 1-6 carbon atoms, or NRjCOR2, COR3,
CONR1R2 or CO2R2 where R] and R2 arc the same or different
and represent hydrogen or straight or branched chain lower
alkyl baving 1-6 carbon atoms; and

»
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represents
. fso 0
o o]
) . I or or or
. . (
_ Ra Re Ry (CHy;
wherein:

10

15

20

25

30

Y represents nitrogen or C-R4;

Z represcnts N-R7 or a carbon atom substituted with Rg and Ro, 2.,
C(R3)R9);

nisl, 23, 0r4

R3is

hydrogen, phenyl, 2., 3 or 4-pyridyl, straight or branched
chain lower alkyl having 1-6 carbom sioms, or.phenylalkyl or 2, 3 or
4-pyridylalkyl where cach alkyl is straight or branched chain lower
alkyl having 1-6 carbon aloms;

R4 is
halogen or trifluvoromethyl; or

-OR10, -COR}1(. -CO2R10. -OCOR]Q, or -R10. where R1g is
bydrogen, phenyl, 2, 3 or 4-pyridyl, straight or branched
chain lower alkyl having 1-6 carbon atoms, or phenylalkyl or
2, 3 or 4-pyridylalkyl where each alkyl is straight or branched
chain lower alkyl baving 1-6 carbon atoms; or

-CONR11R12 or (CH2)mNR{1R12, where mis 0, 1, or 2
R11 rcpresents hydrogen, straight or branched chain lower
alkyl having 1-6 carbon atoms; and Ri2 is hydrogen, phenyl,
2, 3 or A4-pyridyl, straight or branched chain lower alkyl
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having 1-6 carbon atoms, or phenylalkyl or 2, 3 or 4-
pyridylalkyl where cach alkyl is straight or branched chain
lower alkyl having 1-6 carbon atoms: or NR1i1R12 forms a
heterocyclic group which is morpholyl. piperidyl. pyrrolidyl,
or N-alkyl piperazyl;

Rs and Rg arc the same or different and represent
hydrogen, halogen, straight or branched chsain lower
alkyl having 1-6 carbon atoms, or straight or branched chain
lower alkoxy having 1-6 carbon atoms;

R7is
hydrogen, phenyl, 2, 3 or 4-pyridyl, straight or
branched chain lower alkyl having 1-6 carbon atoms, or
phenylalkyl or 2.3, or 4-pyridylalkyl where each alkyl is
straight or Im'nched chain lower alkyl having 1-6 carbon
atoms;

Rg is
hydrogen or straight or branched chain lower alkyl
having 1-6 carbon atoms; and

Ro is
-COR13. -CO2R13 or -R13, where R13 is hydrogen, phenyl,
2, 3 or 4-pyridyl, straight or branched chain lower alkyl
having 1-6 carbon atoms, or phenylalkyl or 2, 3, or 4-
pyridylalkyl where each alkyl is straight or branched chain
lower alkyl having 1-6 carbon atoms; or

-CONR14R15 or -(CH2)xNR14R15, where kis 0, 1, or 2;
R14 represents hydrogen, straight or branched chain lower
alkyl having 1-6 carbon atoms; and R1S5 is hydrogen, phenyl,
2, 3, or 4-pyridyl, straight or branched chain lower alkyl
baving 1-6 carbon atoms, or phenylalkyl or 2, 3 or 4-
pyridylalkyl where each alkyl is straight or branched chain
lower alkyl having 1-6 carbon atoms; or NRj4R15 forms a
heterocyclic group which is morpholyl, piperidyl, pyrrolidyl,
or N-alkyl piperazyl. .
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X
These compounds are highly selective agonisis. antagonists or

inverse agonists for GABAa brain receptors or prodrugs of agonists,
antagonists or inverse agonists for GABAa brain receptors. In other words.
while the compounds of the invention all interact with GABAa brain
receptors, they do display identical physiologic activity. Thus, these
compounds arc useful in the diagnosis and treatment of anxiety, sleep and
seizure disorders, overdose with benzodiazepine drugs and for enhancement
of memory. For cxample, thesc compounds can easily be used to treat
overdoses of benzodiazepine-type drugs as they would competitively bind to.
the benzodiazepine receptor.
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17
DETAILED DESCRIFTION OF THE INVENTION
The novel compounds encompassed by the instant invention can be
described by general formula I set forth above or the pharmaceutically
acceptable non-toxic salts thereof.

5
In addition, the present invention encompasses compounds of
Formula 1II
,W
0
N
Ry \I-l
N
\
H
Il
10 or the pharmaccutically acceptable non-toxic salts thereof wherein
W, Rg and R9 arc as defined above.
The present invention also encompasses compounds of Formula Illa
and HIb:
15
0O ’w (o) /w
N N
Ra . H Ra H
N N
Rs \ Re \
H H
I1la IIIb
or the pharmaccutically acceptable non-toxic salis thereof wherein
W, R3, and Rs arc as defined above,
20

The preseni invention also encompasses compounds of Formula IV:

W
o N/
\H
\
H
1v

25 or the pharmaceutically accepiable non-toxic salts thercof . wherein W, Y,
R3, and R5 are defined above.
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1.1
The present invention also encompasscs compounds of Formuls V:
e W
7/
\
H
Rg \
H

v

or the pharmaceutically acceptable non-toxic salts thercof wherein
W. R4, and R§ arc defined above.

The invention further encompasscs compounds of Formula VI:

VII:

or the phammaceutically aecepnble non-toxic salts thercof
where R1¢ is bydrogen, benzyl or straight or branched chain

lower alkyl having 1-6 carbon atoms;

R17 is hydrogen or straight or branched chain lower alkoxy
having 1-6 carbon atoms;

R18 is hydrogen, straight or branched chain lower alkozy
having 1-6 carbon atoms, NRJCOR2, COR2, CO2R2 where R} and
R2 are as defined above, cysno, or halogen; and

R19 is hydrogen or 42
halogen.

The invention additionally encompasses compounds of formula

YA
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af
heterocyclic group which is morpholyl. piperidyl. pyrrolidyl,
or N-alkyl piperazyl;

Rs and Rg are the same or different and represent

R7 is

hydrogen, halogen, straight or branched chain lower
alkyl having 1-6 carbon atoms. or straight or branched chsain
lower alkoxy having 1-6 carbon atoms;

hydrogen. phenyl. 2. 3 or 4-pyridyl. straight or
branched chain lower alkyl having 1-6 carbon aloms, or
phenylalkyl or 2,3, or 4-pyridylalkyl where each alky! is
straight or branched chain lower alkyl having 1-6 carbon
atoms; '

hydrogen or straight or branched chain lower alkyl
having 1-6 carbon atoms; and

-COR13. -CO2R13 or -R13, where R13 is hydrogen, phenyl,
2, 3 or 4-pyridyl, straight or branched chain lower alkyl
having 1-6 carbon atoms, or phenylalkyl or 2, 3, or 4-
pyridylalkyl where each alkyl is straight or branched chain
lower alkyl baving 1-6 carbon atoms; or

-CONR14R15 or -(CH2)xNR14R15, where kis 0, 1, or 2;
R14 represents hydrogen, straight or branched chain lower
alkyl haviag 1-6 carbon atoms; and R15 is hydrogen, phenyl,
2, 3. or 4-pyridyl, straight or branched chain lower alkyl
having 1-6 carbon atoms. or phenylalkkyl or 2, 3 or 4-
pyridylalky!l where each alkyl is straight or branched chain
lower alkyl having 1-6 carbon atoms; or NRj4R 15 forms a
heterocyclic group which is morpholyl, piperidyl, pyrrolidyl,
or N-alkyl piperazyl.

A compound of the formula:
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(o] ,w
(o]
N
Re \
H
N
\
H

or the pharmaceutically acceptable non-toxic salts thereof wherein:

Wis

Ro is

phenyl, 2 or 3-thiemyl, 2. 3, or 4-pyridyl or 6-
quinolinyl, each of which may be mono or disubstituted with
halogen, cyano, hydroxy, straight or branched chain lower
alkyl baving 1-6 carbon atoms. amino. momo or dialkylamino
where each alkyl is independently straight or branched chain
lower alkyl having 1-6 carbon atoms. straight or branched
chain lower alkoxy having 1-6 carbon atoms, or NRjCOR2, COR2,
CONRiR2 or CO2R2 where R] and R2 are the same or different
and represent hydrogen or straight or branched chain lower
alkyl having 1-6 carbon atoms: and

hydrogen or straight or branched chain lower alkyl
having 1-6 carbon atoms; and

-COR13, -CO2R13 or -R13, where R13 is hydrogen, phenyl,
2, 3 or 4-pyridyl, straight or branched chain lower alkyl
having 1-6 carbon atoms, or phenylalkyl or 2, 3., or 4-
pyridylalkyl where cach alkyl is straight or branched chain
lower alkyl having 1-6 carbon atoms; or

-CONR14R15 or -(CH2)xNR14R15, where kis 0. 1, or 2;
R14 rcpresents hydrogen, straight or branched chain lower
alky! having 1-6 carbon atoms; and Rj1s is hydrogen, phenyl,
2, 3, or 4-pyridyl, straight or branched chain lower alkyl
bhaving 1-6 carbon atoms, or phenylalkyl or 2, 3 or 4-

pyridylatkyl where each alkyl is straight or branched chain
lower alkyl bhaving 1-6 carbon atoms: or NR14R15 forms a
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heterocyclic group which is morpholyl. piperidyl, pyrrolidyl.
or N-alkyl piperazyl.

A compound of the formula:

or the pharmaceutically accepiable non-toxic salts thereof wherein:
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phenyl, 2 or 3-thienyl, 2, 3, or 4-pyridyl or 6-
quinolinyl, each of which may be mono or disubstituted with
halogen. cyano, hydroxy, straight or branched chain lower
alkyl baving 1-6 carbon atoms, amino, mono or dialkylamino
where cach alkyl is independently straight or branched chain
lower alkyl baving 1-6 carbon atoms, straight or branched
chain lower alkoxy haviag 1-6 carbon atoms, or NRijCOR2, COR3,
CONR1R2 or CO2R2 where R1 and R2 are the same or different
and represent bydrogen or straight or branched chain lower
alkyl having 1-6 carbon atoms; and

R3 is

hydrogen, phenyl, 2, 3 or 4-pyridyl, straight or branched
chain lower alkyl having 1-6 carbon atoms, or phenylalkyl or 2, 3 or
4-pyridylalkyl where each alkyl is straight or branched chain lower
alkyl having 1-6 carbon atoma: and

Rg is
hydrogen, halogen, straight or branched chain lower
alkyl having 1-6 carbon atoms. or straight or branched chain
lower alkoxy having 1-6 carbon atoms.

A compound of the formula:
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N-(2-Fluoro-4-methoxyphenyl)-4-benzyloxy-1H-indole-3-
carboxamide (1.34 g, 3.4 mmol), prepared using the method above, was
slurried with 10% Palladium on Carbon (134 mg) in ethanol (35 mL) in a
Parr bottle and placed under a Hydrogen atmosphere (50 psi) for 5§ h.
Mcthanol (5 mI) was added and the mixture returned to the Hydrogen
stmosphere for an additional 18 h. The solution was filtered throngh Celite,
concentrated in vacuo, and the residue purified by flash chromatography to
afford N-(2-fluoro-4-methoxyphenyl)-4-hydroxy-1H-indole-3-carboxamide
(Compound 2) as a beige solid; mp 259-261°C (d).

The following compounds were prepared ecssentially according to the
procedures described in Examples 1-6:

(a) N-(4-Ethoxyphenyl)-4-0x0-4,3.6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 3); mp 217-218°C.

(b)  N-(4-Ethoxyphenyl)-4-methoxy-1H-indole-3-carboxamide
(Compound 4); mp 259-261°C (d).

(c) N-(3-Ethoxyphenyl)-4-methoxy-1H-indole-3-carboxamide
(Compound S).
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(d) N-(2-Fluoro-4-mecthoxyphenyl)-4-0x0-4.5,6.7-tetrahydro-1H-
indole-3-carboxamide (Compound 6).

(e) N-(2-Fluoro-4-ethoxyphenyl)-4-0x0-4,5,6.7-tetrahydro-1H-
indole-3-carboxamide (Compound 7).

(f) N-(4-Mecthoxyphenyl)-4-methoxy-1H-indole-3-carboxamide
(Compound 8).

(g) N-(2-Fluoro-4-ethoxyphenyl)-4-methoxy-1H-indole-3-
carboxamide (Compound 9).

(h) N-(4-Cyanophenyl)-4-0x0-4,5,6,7-tctrahydro-1H-indole-3-
carboxamide (Compound 10); mp 287-288°C.

(i) N-(3-Methoxyphenyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 11); mp 220-223°C.

() N-(4-Acctamidophenyl)-4-0x0-4,5,6,7-tctrahydro-1H-indole-3-
carboxamide (Compound 12); mp 339-341°C.

(k) N-(4-Chloropheﬂyl)—4-ox0-4.5 +6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 13).

(1) N-(2-Fluoro-4-methoxyphenyl)-4-benzyloxy-1H-indole-3-
carboxamide (Compound 14).

{m) N-(4-acetylphenyl)-4-0x0-4,5,6,7-tctrabydro-1H-indole-3-
carboxamide (Compound 15).

(n) N-(2-Fluoro-5-methoxyphenyl)-4-0x0-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide (Compound 16).

(o) N-(6-quinolinyl)-4—oxo-4.5.6.7-l.etnhydro-lH-inqole-S-
carboxamide (Compound 17 mp 319-321°C.

(p) N-(4-Clrbomethoxyphenyl)-4-oxo-4.5.G.T-tetral!ydro-lH- .
indole-3-carboxamide (Compound 18); mp 261-262°C.
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N-(4-Carboxyphenyl)-4-ox0-4,5,6,7-tetrahydro-1H-indole-3-
(Compound 19).

N-(4-Ethoxyphenyl)-4-hydroxy-1H-indole-3-carboxamide

WO 95/11885
(q)
* carboxamide
(r)
5 (Compound 20).
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(s)
carboxamide

(1)
carboxamide

(un)
carboxamide

(v)
carboxamide

(w)
carboxamide

(x)
carboxamide

(y)
carboxamide

" (2)
carboxamide

(ua)

N-(3-ethoxyphenyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-
(Compound 21).

N-(2-fluoro-4-methoxyphenyl)-4-benzyloxy-1H-indole-3-
(Compound 22).

2D

N-(4-isopropoxyphenyl)-4-ox0-4,5,6.7-tetrahydro-1H-indole-3- °

(Compound 23).

N-(4-fluorophenyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-
(Compound 24).

N-(4-pyridyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-
(Compound 25).

N-(4-hydroxyphenyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-
(Compound 26).

N-(4-aminophenyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-
(Compound 27).

N-(3-pyridyl)-4-ox0-4,5,6,7-1etrahydro-1H-indole-3-
(Compound 28).

N-(4-(methoxymethyl)phenyl)-4-0x0-4,5,6,7-1ctrahydro-1H-

indole-3-carboxamide (Compound 29).

(ab)

N-(3-fluoro-4-methoxyphenyl)-4-0x0-4,5,6.7-tetrahydro-1H-

indole-3-carboxamide (Compound 30).

(ac)

(compound 31 -(ad) (eompom.d 32)
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(ad) (eompound 33) (ae) (eonIpound 34)
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{(af) N-(2-fluoro-4-isopropoxyphenyl)-4-0x0-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide (Compound 33).

(ag) N-(4-fluorophenyl)-4-0x0-5,5-dimethyl-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide (Compound 36).

(ah) N-(z-ﬂuoro-4-methoxyphenyl)-4—oxo-S.5-dimethyi-4.5.6.‘l-
tetrahydro-1H-indole-3-carboxamide (Compound 37).

(ai) N-(4-ethoxyphenyl)-4-0x0-5,5-dimethyl-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide (Compound 38).

(aj} N-(4-(mecthoxymethyl)phenyl)-4-0x0-5,5-dimethyl-4,5,6,7-
tetrahydro-1H-indole-3-carboxamide (Compound 39).

(ak) N-(4-methoxyphenyl)-4-0x0-5,5-dimethyl-4,5.6, 7-tetuhydro-
1H-indole-3-carboxamide: (Compound 40).

(al) N-(2-methoxy-S-pyridyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 41).

(am) N-(3,4-dihydroxyphenyl)-4-0x0-4.5.6,7-tetrahydro-1H-indole-
3-carboxamide (Compound 42).
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(an) N-phenyl-4-0x0-4,5.6,7-tetrahydro-1H-indole-3-carboxamide
(Compound 43).

(a0) N-(2-pyridyl)-4-0x0-4.5,6,7-tetrabydro-1H-indole-3-
carboxamide (Compound 44).

(ap) N-(2-fluoro-4-hydroxyphenyl)-4-0x0-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide (Compound 45).

(aq) N-(2-fluoro-4-methoxyphenyl)-4-0x0-6,6-dimethyl-4,.5,6,7-
tetrahydro-1H-indole-3-carboxamide (Compound 46).

(ar) N-(2-fluoro-4-cthoxyphenyl)-4-0x0-6,6-dimethyl-4,5,6,7-
tetrahydro-1H-indole-3-carboxamide (Compound 47).

(as) N-(4-ethoxyphenyl)-4-0x0-6,6-dimethyl-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide (Compound 48).

(at) N-(2-amino-3-pyridyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 49).

(au) N-(4-methylphenyl)-4-0x0-4,5,6,7-tetrabydro-1H-indole-3-
carboxamide (Compound 50).

(av) N-(3-methylphenyl)-4-0x0-4,5,6,7-1etrahydro-1H-indole-3-
carboxamide (Compound 51).

(aw) N-(2-amino-4-methylphenyl)-4-0x0-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide (Compound 52).

(ax) N-(4-methylaminophenyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-
3-carboxamide (Compound 53).

(ay) N-phenyl-4-0x0-6,6-dimethyl-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 54).

(az) N-(3-hydroxy-4-methoxyphenyl)-4-0x0-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide (Compound 355).

Y5
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(ba) N-(2-fluorophenyl)-4-0x0-4.5.6,7-1etrahydro-1H-indole-3-
carboxamide (Compound 356).

(bb) N-(3-fluorophenyl)-4-oxo-6,6-dimethyl-4,5,6,7-tetrahydro-1H-
5 indole-3-carboxamide (Compound 57).

(bc) N-(4-(2-hydroxyethoxy)phenyl)-4-0x0-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide (Compound 58).

10 (bd) N-(2-thienyl)-4-ox0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 359).

{be) N-(4-(2-mecthoxyethoxy)phenyl)-4-0x0-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide (Compound 60).
15 )
(bf) N-(2-(4-hydroxyphenyl)cthyl)-4-0x0-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide (Compound 61). .

(bg) N-(2-(4-cthoxyphenyl)ethyl)-4-0x0-4,5,6,7-tetrahydro-1H-
20 indole-3-carboxamide (Compound 62).

(bb) (compound 63) oa (b)) (compound 64)

N
\ \
H

25 ®)  (compound 65) (b) (compousd 66)
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(bl) (compound 67) (bm) (compound 68)
OMe

F
. N
.H H
I
N
\ _ \
H H

(tm) (compound §9)
OEt

\ .
H

(bo) N-(4-fluoro-2-hydroxyphenyl)-4-0x0-4,5.6,7-tetrahydro-1H-
10 indole-3-carboxamide (Compound 70).
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The present inveation encompasses structures of the formnla

. H

1

and the phanmmcentically acceptablc non-toxic salts thercof
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R, is hydrogen of subatituted or wnsubstimted ogganic
subatituent;

Ry snd R, represent organic, and inorgwnic substitents;
and

lllll-2.3.w4.

These compounds are highly selective agonists, antagonists
or inverse agonists for GABAS brsin receptors or prodrugs
of agonists, antagonists or inverse agonists for GABAs beain
recpetors. Those compounds wre useful in the diagnosis snd
treatment of anxiety, sisep and asiznre disoeders, overdose
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1-6 carbon atoms, straight or branched chein lower Rgis

alkoxy baving I-6 carbon atoms, or NR,COR,,
COR,, CONR,R, or CO,R, where R, and R, are the "’ml_m o couin lower ally

sama or different md represent hydrogen or straight

or hranched chain lower alkyl baving 1-6catbon s Ryis
atoms; and —COR, 5, —CO;R 3 0r—R,5, Where R, is hydrogen,
phenyl, 2, 3 or 4-pyridyl, streight or branched chain
lower alkyl having 1-6 carbon atoms, or phenylalkyl
Teprcennts 10 or 2, 3, or 4-pyridylalkyl where esch alkyl is straight
_ or bouched chain lower alky! having 1-6 carbon

.‘\o o . stoms: or

—CONR,R;3 or —(CH,),NR,,R,., whare k is 0, 1
or 2; R,, mperesents hydrogen, straight or branched
chain lower alkyl having 1-6 carbon stoms: and R,

R | !
XX
Rs Rs i » & 3, i
' Re branched chain lower alkyl having 1-6 cashon

is hydrogen, phenyl, 2, 3, or 4-pyridyl, streight or
atoms, or phenrylalkyl or 2, 3 ar 4-pyridylalkyl wheee

x 0 » each alkyl is straight or branched chain lower alkyl

having 1-6 carbon atoms; or NR, R, forms a

II - () b e s s,
R4 pyrrolidyl, or N-alkyl plperaxyl.

Re 25 These compounda are highly salectivo sgonists, antago-

nins or inverse sgonists for GABAa brain recepton or

wherein: prodrugs of agonists, antagonista or inverse agonists for
Y represents nitrogen or C—R,; GABAx brain receptars. In other words, whilo ths com-
Z represents N—R,, ar a carbon stom subetifuted with Ry 5o P8 of the fnvention all interact with GABAa bain
and Ry, Le., CROM,); receptoes, they do display identical physiologic activity.
nis1,2,3,0r4; Thua, these compounds are uscful in the diagnosis snd
R, is treatment of anxiety, sleep and seizure disorders, overdoss
hydmgﬂl. pbeayl, 2, 3 or 4-pyrdyl, straight or with benzodiszepine drugs and for enhancement of memory.

branched chain lower alkyl having 1-6 carbon 33
or pheaylalkyl or 2, 3 or 4-pyridylalky! where
llkylhm:i;h:a'hmdudchdqhwnwl

For example, these compounds can easily be used to treat
overdoses of benmdissepine-type drugs as they would com-

having 1-6 carbon stoms; petidvaly bind to the benzodinrepine receptor
R‘hllopn“ ar triflucromethyl; or 0
—OR,o. —COR, o, —COO,R, .. —OCOR,,, 0r —R, BRIEF DESCRIPTION OF THE DRAWINGS
is hydrogen, phenyl, 2, 3 or 4- 5

FIGS. 1-20 show representative fused pyrrolecarboxanil-
ides of the presont invention.

DETAILED DESCRIPTION OF THE

or 2 Ry, or beanched
chain lower alkyl having 1-6 carbon ssoms; and Ry, INVENTION
is hydrogen, phenyl, 2, 3 or 4-pyrddyl, O % The novel compounds encompassed by the instant inven-

tion csn be described by general formula 1 set forth above or
the pharmacentically acceptable non-toxic salts thereof.

In addition, the present invention encompasses com-
pounds of Formuls IL

R, sd R, ot the same or different and 0 w n
straight or branched chain lower ,(
alkyl having 1-6 carbon atoms, or straight or R Q
branched chain lower alkoxy having 1-6 cartbon g R
atoms, R
is
hydrogen, phenyl, 2, 3 or 4-pyridyl, straight or n\
bundleddﬂnbwelr ;;-m; 1-6 cathon Ny
mm'plﬂlyllﬁyﬂ' .tl'l-mmlﬂ
where cach alky] is straight or branched chainlower O the pharmaceutically acceptable non-toxic salts thereof

wherein W, R, and R, arc as defined above.
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1

The present invention aleo encompasses compounds of
Forrmuln Ila and Ib:

/ -

or the pharmaceutically acceptable non-toxic salts thereof
wherein W, R,, and Ry are a3 defined shove.

mmhveﬁmﬂnmmpmnﬁofa
Formula IV:

or the pharmaceutically acceptable non-toxic salts thereof
wherein W, Y, Ry, and R, are defined sbove.
The present invention also encompasses compounds of

Formula V: 0

o W v

uthephmmﬂuﬂymblemmﬂclﬂnw’
wherein W, R,, and Ry are defined sbove.

The invention further encompasses compounds of For-
mula VI:

Rn vi

12

or the pharmacentically acceptable non-toxic salts thereof
chain lower alkyl having 1-6 catbon atoms;

R;7 i» hydrogen or straight or branched chain lower
elkoxy having 1-6 carbon stoms;

R, is hydrogen, straight or branched chain lower alkozy
having 1~6 carbon stoms, NR,COR,, COR,, CO,R,
where R; and R, are as _defined above, cyano or
halogen; and

Ry 12 hydrogen or balogen.

The invention sdditionally encompasses compounds of

formmla VII:

Ryy v

"

B
or the pharmaceutically scceptshie non-toxic salts thereof
where R, Ry and R,y are defined above.
The invention further encompreses compounds of For-
R Vi

[+]

l.\ﬂ

where Ry, R;p, a0d R,y ore defined sbove md Ry, is

hydrogen or straight or branched chain alkyl having 1-6
carbon atoms.

mmmmﬁmpmnam
ols IX;

where R,,, Ry, and R, are defined sbove.
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1) AcCL BOH
7) NEGAc, DMF
SJ‘SNMI
a
o u," . o o
o \
: Co_wmes (]
g,
( I 5T (m o
(CHy), N \
\n H
where: Those having skill in the art will recogmizo ther the
W, Z, und n are as defined shove. starting maierials may be veried and additionsl steps

b
nmw v :
| I
R NO,  NHCONE,
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present COCOmMpRISSE acceptable
represcats (1) where Q s sryl substitnents optionstly mono or disubstitesed with hydroxy or halogen; T is halogen, hydrogen, hydroxyl,
amino or alkoxy having 1-6 carbon stoms; W is axygen, nitrogen, sulfur, or optionally substituted methylene; X is hydrogan, hydroxyl, or
alkyl; Z is an organic or inorganic substiment optionally forming a ring with substituents on Q; (2). (3) and (4) independently represent
optioally substituted carbon chains; wherein k, m, and n are independently 0, or an integer of from [-3; R3, R4, Ry, and Rg are the ssme or
different and represent organic or inorganic substituents. These compounds are highly selective agonists, sutagonists or inverse agonists for
GABAa brain receptors or prodmgs of agonists, antagonists or inverse agonists for GABAs beain receptors. Theae are useful in
the diagnosis and treatment of anxiety, sleep and soizuro disonders, overdose with benxodiezepine drugs and for enhancement of memory.
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SUMMARY OF THE INVENTION
This invention provides novel compounds of Formula I which interact with a GABAa
binding site, the benzodiazepine recepeor.

The invention provides pharmaceutical compositions comprising compounds of Fosmula
L The invention also provides corapounds useful in the diagnosis and treazment of anxiety, sieep
and seizure disorders, overdose with benzodiazepine drugs and for enhancement of memory.
Accordingly, 2 broad embodiment of the invention is directed to compounds of general Formula I:

or the pharmaceutically acceptable non-toxic salts theveof wherein:
G represents

hiqi\lkwmz

where

Q is pheayl, 2- or 3-thlenyl, or 2-, 3-, or 4-pyridyl. all of which may be mono or
disubstituted with hydroxy or halogen;

T is halogen, hydrogen, hydroxyl, amino or straight or branched chain lower
alkoxy having 1-6 carbon atoms;

W is oxyges, nitrogen, sulfur, or CR7R§ where R7 and RS are the same or
different and represent hydrogen, straight or branched chain lower alkyl
having -6 carbon atoms, or R7-R8 may be taken together to represent a
cyclic moiety having 3-7 carbon aoms:

X is hydrogen, hydroxyl, or straight or branched chain lower alky! having 1-6
carbon moms; |
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Z is hydroxy, straight or branched chain lower alkoxy having 1-6 carbon atoms,
cycloalkyl alkoxy having 3-7 carbon atoms, amino, mono, or dialkylamino
where each alkyl is independently straight or branched chain lower alkyl
having 1-6 carbon atoms or cycloalkyl baving 3-7 carbon atoms, or
NR9COR10 where R9 and R} are the same or different and represent
hydrogen or straight or branched chain lower alkyl having 1-6 carbon
asoms or cycloalky! having 3-7 carbon amoms; or

Z is connected, optionally through W, 10 Q to from a 1-6 membered ring;

/H!. A.lﬂd N independently represent a carbon chain optionally
substituted with hydrogen, halogen, or straight or branched chain lower alkyl
having 1-6 carbon atoms;
wherein

kis0,1,2,or3;
mis0,1,2,0r3; and
nis0, 1,2, or3;

R3, R4, Rs, and Rg are the same or different and are selecsed from hydrogen, straight or
branched lower alky] having 1-6 carbon atoms, -COR1] or -CO2R]| where R[ |
is straight or branched lower alkyl having 1-6 carbon atoms or cycloalkyl having
1.7 carbon atoms; or -CONR12R13 where R{2 and R]3 are seiected
independently from hydrogen, straight or branched chain lower alkyl having 1-6
carbon atoms, cycloalkyl having 3-7 carbon atoms, pheanyl, 2-, 3-, or 4-pyridyl,
or NR12R13 forms a heterocyclic group which is morpholinyl, piperidinyi,
pyrrolidinyl, or N-alkyl piperazinyl; or

R3-R4 taken together forms a cyclic moiety having 3-7 carbon asoms; or

Rs-Rg may be taken together to form a cyclic moiety having 3-7 carbon atoms; and
where each alkyl group forming an R3, R4, RS, or Rg substimtent or portion

thercof may be substituted independently with hydroxy or mono- or
diaikylamino where each alkyl is independently straight or branched chain

-10-
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lower alkyl having 1-6 carbon atoms or cycloalkyl having 3-7 carbon
atoms.

These compounds are highly selective agonists, antagonists or inverse agonists for

5 GABAa brain receptors or prodrugs of agonists, antagonists or inverse agonists for GABAs brain

receptors. In other words, while the compounds of the invention all interact with GABAa brain

recepors, they do not display identical physiologic activity. Thus, these compounds are useful in

the diagnosis and treatment of anxiety, sleep and seizure disorders, overdose with benzodiazepine

drugs and for enhancement of memory. For example, these compounds can be used w treat

10 overdoses of benzodiazepine-type drugs as they would competitively bind to the benzodiazepine
Teceptor.

-11.
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v
wherein Y is hydrogen, halogen, or hydroxy; and W, Y, Z, k, m, n, R3, R4, RS, and Rg
are defined a3 above.

5 The present invention also encompasses compounds of Formula V.

ﬁ:&& |
Re N ;
Ry , Y
N N
\'4

wherein Y is hydrogen, halogen, or hydroxy; and W, Y, Z, k, m, n, R3, R4, RS, and Rg
are defined as above.
10

The present invention also encompasses compounds of Formula VL

wherein Y is hydrogen, halogen, or hydroxy; and W, Y, Z, k, m, n, R3, R4, RS, and Rg
15 are defined as shove.

The present invention also encompasses compounds of Formuils VI
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wherein W, Z, m, n, R3, R4, RS, and Rg are defined as above.

The present inveation also encompasses compounds of Formuls VIIL

L0

Rq
o l

VI
wherein W, Z, m, n, R3, R4, RS, and R¢ are defined as above.

s

whereia W, Z, k, m, n, R3, R4, RS, and Rg axe defined as above.

The present invention also encompasses compounds of Formula X.

-14-
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Another preferred G substituent is the following formula:
o N
==
C

where Rq and R independently represent hydrogen or alkyl; and
¢ is an integer of 2-3.

Mare preferred G substituents of formula C include those where R, is hydrogen, methyl
or ethyl; and R}, is hydrogen. mmamamcmm
where ¢ is 2; Ry is hydrogen or methyl; and Ry is hydrogen.

Another preferred G substituent is the following formula:

heine
3 Py

D

where Ry represeats hydrogen, alkyi, or C3-7 cycloalkyl;

Rp represeats bydrogen, alkyl, o acyl;

Y represents hydrogen or halogen; and

¢ is an imeger of 1-3. _

More preferred G substitaents of formula D are thoss where Y is hydrogen or fluorine;
and ¢ is 1 or 2. Panticularly preferred G substituents of formmia D are those where Y is hydrogen
or fluarine; ¢ is 1 or 2; Ry is hydrogen, C).3 alkyl, or cyclopropyl, and Ry is hydrogen, methyl,
or acyl.

Another preferred G substiment is the following formula:
s
X Z

-16-
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E
where Z is oxygen, nitrogen, or methylene; and mis 1 or 2.
Particularly preferred G substituents of formula E are those where Z is oxygen, and m is 1
or 2. Other particularly preferred G substituents of formula E are those where Z is nitrogen, and

S mislor2.

Another preferred G substituent is the following formula:

LI~

F
10 where Z is oxygen or nitrogen; and m is 1 or 2.
Particularly preferred G substituents of formula F are those where Z is nitogen, and m is
lor2.

Another preferred G substitnent is the following formula:
-
X )
H

where Z is oxygen, nitrogen, or methyiene; and mis 1 or 2.
Particularly preferred G substituents of formula H are those where Z is nirogen, and mis
lox 2.

15

20 Another prefesred G substiment is the following formmia:

Y (CHale_ R,
n

[

]
where Ry represents hydrogen, alkyl, or C3-7 cycloalkyl:

17-
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WHAT IS CLAIMED IS:
1. A compound of the formula:

Q is phenyl, 2- or 3-thienyl, or 2-, 3-, or 4-pyridyl, all of which may be mono or
disobstimted with hydroxy or halogen;

10 T is halogen, hydrogen, hydroxyl, amino or alkoxy having 1-6 carbon awoms;

'W is oxygen, nitrogen, sulfur, or CR7Rg where R7 and R are the same or
different and represent hydrogen, alkyl, or R7-R8 taken together
represents a cyclic moiety having 3-7 carbon atoms;

X is hydrogen, hydroxyl, or alky;

15 Z is hydroxy, alkoxy, cycloalkyl alkoxy having 3-7 carbon atoms, amino, mono,
or dislkylamino where each alkyl is independently alkyl or cycloalkyl
baving 3-7 carbon azoms, or NROCOR 10 where R9 and R1() are the same
or different and represent hydrogen or alkyl or cycloalkyl having 3-7
carbon atoms; or

20 Z is connecied, optionally through W, to Q 10 from a 1-6 membered ring;

/H{. /NQ.M )4{ independently represent a carbon chain optionally

substituted with hydrogen, halogen, or strzight or branched chain lower alkyl
having 1-6 carbon atoms;
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wherein _
kis0,1,2,0r 3;
mis0, 1,2 0r3; and
nis0,1,2, or3;
5 R3, R4, Rs, and Rg are the same or different and are selected from hydrogen, alkyl ,

-COR}] or -CO2R11 where R} ] is alkyl or cycloalky] having 3-7 carbon atovos;
or -CONR12R13 where R12 and R]3 are selected independently from hydrogen,
alkyl, cycloalkyl having 3-7 carboa atoms, phenyl, 2-, 3-, or 4-pyridyl, or
NR12R13 forms a heterocyclic group which is morpholinyl, piperidinyl,
10 pyrrolidinyl, or N-alkyl pipenazinyl; or _
R3-R4 may be taken together to form a cyclic moiety having 3-7 carbon atoms; or
R$-Rg may be taken together 10 form a cyclic moiety having 3-7 carbon acoms; and
where each alkyl group forming an R3, R4, RS, or RS substitutent or portion
thereof may be substituted independently with hydroxy or mono- or
15 dislkylamino where each alkyl is independently alkyl or cycloalkyl having
3-7 casbon atoms,

2. A compound according 10 claim 1. which is:

20  wherein Y is hydrogen, halogen, or hydroxy.
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3. A compound ascording to claim 1,which is:

I Hn\«"N;
. |

wherein Y is hydrogen, halogen, or hydroxy.

4, A compound according to claim 1,which is:

o n,/q%—r.‘
nf E ||
Y
wherein Y is hydrogen, halogen, or hydroxy.

3. A compound according to claim 1,which is:

om’

Y

wherein Y is hydrogen, halogen, or hydroxy.

6. A compound according o claim 1,which is:

41-
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wherein Y is hydrogen, halogen, or hydroxy.

1.

A compound sccording to clxim 1,which is:
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10. A compound of the formula:

11.  Acompound according s claim 1, which is N-[3-(Methylaminomethyl)pheayl]-4-
ox0:4,5,6,7-tetrahydro- 1H-indole-3-carboxamide .

12. A compound according to claim 1, which is N-{4-(Hydroxyethoxy)pheayi]-4-oxo-
4,3,6,7-texrahydro- 1 H-indole-3-carboxamide.

13. A compound according 10 claim 1, which ts N-[4-(Methoxyethoxy)phenyl}-4-ox0-
4,5,6,7-tetrahydro-1H-indole-3-carboxamide.

14. A compound sccording o claim 1, which is N-{-4-(3-
Methyiaminoethoxy)phenyl}-4-ox0-4,5,6,7-tetrabydro-1H-indole-3-carboxamide.

15. A compound according to claim 1, which is N-{4-(Methoxymethyl)pheayi}-4-oxo-
4,5,6,7-tetrahydro- 1H-indole-3-carboxamide.

16. A compound according to claim 1, which is N-[4-(Aminomethyl)pheayl}-4-oxo-
4,5,6,7-teerwhydro- 1H-indole-3-carboxamide.

17. A compound according to claim 1, which is N-[4-(Methylaminomethyl)phenyl}-4-
0%0-4,5,6.7-tetrabydro- 1H-indole-3-carboxamide.

18. A compound acconding w clsim 1, which is N-[2-Fluoro-4-
(methylaminomethyl)phenyi}-4-oxo- 4,5,6,7-tetrahydro- | H-indole-3-carboxamide.

19. A compound according 10 claim 1, which is N-{4-{N-acetyl-
{methylaminomethyl)phenyl] } -4-0x0-4,5.6,7-tetrabydro-1H-indole-3-carboxamide.

20. A compound according 10 claim 1, which is N-{4-(Ethylaminomethyl)phenyl]4-
ox0-4,5,6,7-etrshydro-1H-indole-3-carboxamide.

21. A compound according 10 claim 1, which is N-{4~(Isopropylaminomethyl)phenyl]-
4-0x0-4,5,6,7-tetrahydro- | H-indole- 3-carboxamide.

43-
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Scheme |
0
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Q W z

™a
where Q, W, k, man, Z, R3, R4, RS, and RG are as defined above.

5 Those having skill in the art will recognize that the starting materials may be varied and
-Mmdmmqﬁwmmmmewwmmtmmu
demonstrazed by the following examples.
hmmmdmmmwhmwm
some of the above transformations. In general the need for such protecting groups will be
10 apparent to those skilled in the art of organic synthesis as well as the conditions necessary o
attach and remove such groups. Representative examples of the preparation of various protected
aniline derivatives are shown in Schemes II (1), (2) and (3).

Scheme 11
i5 (@)
O 2 "0,
Pyridine, TFAA
CH,Ol,, 0°
l""f__)--h{- | :;{"”c'"’o‘&O"‘l-i:; |
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To & stirred solution of 4-0x0-4.5.6,7-tetrahydro-1H-indole-3-carboxylic acid (100 mg,
0.6 mmol) and triethylamine (0.15 ml., 1.1 mmol) in N,N-dimethylformamide (5 mL) at 00 C is
added ethyl chioroformate (0.1 mL, 1.1 mmol). After stitring an additional 1 hour, 3-(N-
trifluoroacetyl-(methylaminomethyl)aniline (0.3 g, 1.3 mmol ) is added. The reaction mixture is
stirzred for 4 hours, then poured into saturated aqueous ammonium chloride and exeracted 2X
with ethyl acesate. The combined organic layers are washed sequentially with brine, aqueous 2N
hydrochloric acid, then brine, dried over sodium suifate, filiered, and concentrated in vacuo . To
the residue is added 15% aqueous potassinm bicarbonsse (S ml.) and methyl alcobol (3 mL), then
heated at reflux for 3 hours. After cooling, the reaction mixture is extracted with ethyl acetate, the
organic layer dried over sodium sulfate, filtered, and concentrated in vacuo to give N-{3-
(methylaminomethyl)phenyl}-4-0x0-4,5,6,7-tetrahydro- 1H-indole-3-carboxamide. m.p. 130-
132°C.

Example 3

The following compounds are prepared essentially acconding 0 the procedures described
in Examples 1-5:

(®  N-{3-(Methylaminomethyl)phenyl}-4-cxo-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 1); mp 130-1329C.

®  N-{4-(Hydroxyethoxy)phenyl}-4-oxo-4.5,6,7- terahydro- 1H-indole-3-
carboxamide; mp 245-247° C.

(©)  N-j4-(Methoxyethoxy)phenyl}-4-oxo- 4,5,6,7-tetrahydro- 1H-indole-3-
carboxamide (Compound 2).

(@  N{-4(3-Methylaminoethoxy)phenyi]-4-0x0-4.5.6.7-tetrahydro-1H-indole-3-
carboxamvide; mp 233-236° C.

(©  N{4-(Methoxymethyl)phenyl]-4-oxo-4,5,6,7-tetrahydro- 1H-indole-3-
carboxamide; mp 164-165° C.

()  N{4-(Aminomethyl)phenyl]}-4-ox0-4.5,6,7-tetrahydro-1H-indole-3-carboxamide
(Compound 6); mp >200° C (d).

-33-
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®  N-{4(Methylaminomethyl)phenyl}-4-0x0-4,5,6,7-tetrahydro-1 H-indole-3-
carboxamide; mp 217-219° C.

()  N{2-Fivoro-4-(methylaminomethyl)phenyl]-4-oxo- 4.5,6,7-tetrahydro-1H-
indole-3-carboxamide (Compound 3); mp 186-1880C.

()  N-{4{N-acetyl-(methylaminomethyl)phenyi] }-4-0x0-4,5,6,7-temahydro-1H-
indole-3-carboxamide; mp 204-206° C.

®  N-[4(Bthylaminomethyl)phenyl]-4-ox0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide; mp 194-1950 C. :

&)  N-{4-(Isopropylaminomethyl)phenyl]-4-ox0-4,5.6,7-setrahydro- 1H-indole-3-
carboxamide; mp 164-166° C.

M  N{4-(Cyclopropylaminomethyi)phenyl]-4-0x0-4,5,6.7-tetrahydro- | H-indole-3-
carboxamide (Compound 5); mp 171-1739C,

(m) N-{4-(Dimethylaminomethyl)phenyl}-4-oxo- 4,5,6,7-tetrahydro- 1H-indole-3-
carboxamide; mp 216-2189C.

(n)  N-[4-(2-Aminoethyl)phenyi]-4-oxo- 4,5,6,7-tetrahydro- 1H-ndole-3-carboxamide;
mp 85-90° C.

(©)  N-{4-(2-Mothylaminoethyl)phenyl}-4-ox0- 4.5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 4); mp 197-200° C.

®  N{4-(Methoxymethyl)phenyl}-4-oxo-5,5-dimethyl-4,5,6,7-tetrahydro- 1 H-indole-
3-carboxamide.

(@  N{4-Methylaminomethyl)phenyl-4-ox0-1,4,5.6.7 8-hexahydro-
cyclohepa[blpytrole-3-carboxamide (Compound 7); mp 173-175°C.

(M N-{4{N-acetyl-(methylaminomethyl)phenyl}]-4-oxo-6-methyl-4,3.6,7-
tetrahydro- [H-indole-3-carboxamide: mp 159-161°C.

(8)  N-{4-(Methylaminomethyl)phenyl]-4-axo-6-methyl-4,5.6.7-tetrshydro-1H-indole-
3-carboxamide; oup 217-2190C.

()  N-{4-(Hydroxymethyl)phenyl]-4-0x0-6-methyl-4,5,6,7-termhydro-1H-indole-3-
carboxamide; mp 260-262° C.
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(W)  N-{4-(2-Hydroxyethoxy)phenyl]-4-oxo-6-methyl-4,5,6.7-tetrahydro-1H-indole-
3-carboxamide (Compound 9); mp 245-247° C.

(v)  N{3-(Methylaminomethyl)phenyl]-4-oxo-6-methyl-4,5,6,7-tetraydro-1H-indole-
3-carboxamide; mp 172-174° C.

(w)  N-[4-(2-Hydroxyethoxy)phenyl]-4-oxo-6,6-dimethyl-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide; mp 268-2700 C.

(x)  N-{3-(Hydroxymethyl)pheayl)-4-ox0-6,6-dimethyl-4,5.6,7-tetrahydro- 1 H-indole-
3-carboxamide (Compound 8); mp 233-2350C.

()  N-[4-(Hydroxymethyl)phenyl]-4-ox0-6,6-dimethyl-4,5,6,7-tetrahydro- 1H-indole-
3-carboxamide; mp 245-247°C.

(@  N-[4-(Methylaminomethyl)phenyl]-4-oxo-6,6-dimethyl-4,5,6,7-tetrahydro- 1H-
indole-3-carboxamiide; mp 230-2320C,

()  N-(1,3-Benzodionol-5-yl)-4-0x0-4,5.6,7-tetrahydro- 1 H-indole-3-carboxamide
(Compound 10); mp 248-2490 C,

(bb) N-(2,3-Dihydro-1,4-benzodioxin-6-yl)-4-ox0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 11); mp 254-256° C.

(ce) N-(3.4-Dihydro-2H-1,4-benzoxazin-6-yl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide; mp 2160C.

(dd) N-«(2,2-Dimethyl-1,3-benzodioxol-5-yl)-4-oxo-4,5,6,7-tetrahydro- 1H-indole-3-
carboxamide.

(ee) N-(2,3-Dihydro-1H-indol-5-yl)-4-0x0-4,5,6,7-tetrahydro- 1 H-indole-3-
carboxamide; mp 283-286°C.

() N-(2,3-Dihydro-1H-indol-6-yl)-4-0x0-4,5,6,7-tetrahydro- 1 H-indole-3-
carboxamide (Compound 13%; mp 322-3230C,

(g5) N<(1,3-Benzodioxol-S-yl)-4-ox0-5,5-dimethyl-4,5.6,7-tetrahydro- 1 H-indole-3-
carboxamide.

(bh)  N~2.3-Dihydro-1,4-benzodioxin-6-yl)-4-0xo-5,5-dimethyl-4,5,6.7-wetrahydro-
1H-indole-3-carboxamide; mp 241-2439C,

35
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@) N+«(4H-1,3-Benzodioxin-7-yl)-4-0x0-5,5-dimethyl-4,5,6,7-tetrahydro- 1 H-indole-
3-carboxamide; mp 251-252°C.

()  N«1,3-Benzodioxol-5-yl)-4-oxo- 1,4,5,6,7.8-hexahydro-cycloheptal bjpyrrole-3-
carboxamide; mp 210-2120C.

(kk) N-(2,3-Dihydro-1,4-benzodioxin-6-yl)-4-0x0-1,4,5,6,7,8-hexahydro-
cyclobepma{b)pyrrole-3-carboxamide (Comxpond 12); mp 222-223° C.

()  N«(2,2-Dimethyl-1,3-benzodioxol-5-yl)-4-ox0-6-methyl-4,3,6,7-tetrahydro-1H-
indole-3-carboxamide; mp 155-1579C.

(mm) N+ l}w-s-ywlﬂ.ﬁﬁ-mhmm-indob} .
carboxamide; mp 297-2999C.

{nn) N-(2,3-Dihydro-1.4-benzodioxin-6-yi)-4-oxo-6-methyl-4,5,.6,7-tetrahydro-1H-
indole-3-carboxamide; mp 290-292°C. _ .

(0o0) N-(1,3-Benzodioxol-S-yl)-4-ox0-6,6-dimethyl-4,5,6,7-wetrahydro-1H-indole-3-
carboxamide; mp 245-246° C.

(pp) N-(2,3-Dihydro-14-benzodioxin-6-yi)-4-0x0-6.6-dimetiyyl-4.5.6,7-tetralyydro-
1H-indole-3-carboxamide.

(@) N-(4H-1,3-Benzodioxin-7-yl)-4-0x0-6,6-dimethyi-4.5,6,7-tetrahydro-1H-indole-
3-carboxamide; mp 234-236° C.

(m)  N-{(2-Hydroxyethoxy)pyrid-S-yl}-4-oxo-6-methyl-4,5,6,7-tetrahydro-1H-indole-
3-carboxamide (Compound 15); mp 221-223° C.

(ss) N-(3,4-Dihydro-2H-1,4-benzoxazin-7-yi)-4-0x0-4.5.6,7-tetrahydro- 1 H-indole-3-
carboxamide,
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SUMMARY OF THE INVENTION

This invention provides novei compounds of Formula I which intersct with a GABAa
binding site. the benzodiazepine receptor.

The invention provides pharmaceutical compositions comprising compounds of
Formula I. The invention also provides compounds useful in the diagnosis and treatment of
anxiety, slecp and seizure disorders, overdose with benzodiszepine drugs and for
enhancement of memory. Accordingly, a broad embodiment of the invention is directed to
compounds of general Formula I:

I
or the pharmaceutically acceptable non-toxic saits thereof wherein:
W is aryl or heteroaryl; and
Tishﬂomhy&og'm.hy&oxyLminommaightmmmdchainbwukoxyhﬁngl-
6 carbon atoms;
X is hydrogen, hydroxyl or straight or branched chain lower alkyl having 1-6 carbon atoms;
misO, ], or2;

nis0,1,or2; and
R3 and R4 are the same or different and are selected from hydrogen, straight or branched
lower alkyl having 1-6 carbon atoms, CORs or CO2Rs where R§ is straight or

branched lower alkyl having 1-6 carbon atoms or cycloalkyl having 3-7 carbon atoms,
CONRgR7 where R and R7 are selected independently from hydrogen, straight or

branched chain lower alkyl having 1-6 carbon atoms, cycloalkyl baving 3-7 carbon
atoms, phenyl, 2-3-, or 4-pyridyl, or NRgR7 forms a heterocyclic group which is

morpholinyl, piperidinyl, pyrrolidinyl, or N-alkyl piperazinyt; or
R3-R4 ogether represent a cyclic moiety having 3-7 carbon stoms; and

SUBSTITUTE SHEET (RULE 26)
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where each alkyl substituent in Formula 1 is optionally substituted with at least one group
independently selected from hydroxy, mono- or dialkyl amino, phenyl or pyridyl.

Thelewmpomdluehighlysehcﬁveagmiumgo;ﬁmorimmagmimfor
GABAa brain receptors or prodrugs of agonists. antagonists or inverse agonists for GABAa
brain receptors. In other words, while the compounds of the invention all interact with
GABAa2 bruin receptors. they do not dispiay identical physiologic activity. Thus. these
compounds are useful in the diagnosis and trestment of anxiety, sieep and seizure disorders,
overdose with benzodiazepine drugs and for enhancement of memory. For example, these
compounds can be used to treat overdoses of benzodiazepine-type drugs as they would
competitively bind to the benzodiszepine receptor. '

-12-
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RETAILED DESCRIFTION OF THE INVENTION

As used herein. the term "aryi” refers to aromatic carbocyclic groups having a single
ring (e.g., phenyl), muitiple rings (e.g., biphenyl), or multiple condensed rings in which at
least one is aromatic. (e.g., 1.2.3.4-tetrahydronsphthyl, naphthyl, anthryl, or phenanthryl),
which can optionally be substituted with eg., halogen, lower alkyl, lower alkylthio.
trifluoromethyl, lower acyloxy, aryl, and heteroaryl.

A preferred aryt group is phenyl optionally substinrted with up to five groups selected
independently from halogen, cyano, hydroxy, straight or branched chain lower alkyl having 1-
6 carbon atoms or cycloalkyl having 3-7 catbon stoms, amino, mono or dialkylamino where
each alkyi is independently straight or branched chain lower alkyl having 1-6 carbon atoms or
cycloalkyl having 3-7 carbon atoms, straight or branched chasin lower alkoxy having 1-6
carbon atoms, cycloalkyl alkoxy having 3-7 carbon atoms, or NR{COR2, COR2, CONR{R2
or CO2R2 where R| and R2 are the same or different and represeat hydrogen or straight or
branched chain lower alkyl having 1-6 carbon atoms or cycloalkyl having 3-7 carbon atoms

By heteroaryl is meant aromatic ring systems having at least one and up to four hetero
atoms selected from the group consisting of mitrogen, oxygen and sulfur. Examples of
heteroaryl groups are pyridyl, pyrimidinyl, pymolyl, pyrszolyl, pyrazinyl, pyridazinyl,
oxazolyl, napthyridinyl, isoxazolyl, phthalazinyl, furanyl, quinolinyl, isoquinolinyi, thiszolyl,
and thienyl, which can optionally be substituted with, e.g., halogen, lower alkyl, lower alkoxy,
lower alkylthio, triflucromethyl, lower acyloxy, ary}, heteroaryl, and hydroxy.

The aryl and heteroaryl groups herein are systems characterized by 4n+2 = electrons,
where n is an integer..

In addition to those mentioned above, other exampies of the aryl and heteroaryl groups
encompassed within the invention are the following:

"Il
v O O (0

-13-
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As noted above, each of these groups can optionally be mono- or polysubstituted with
groups sclected independently from, for example, halogen, lower alkyl, lower alkoxy, lower
alkylthio, trifluoromethyl, lower acyloxy, aryl, heteroaryl, and hydroxy.

Still other examples of various aryl and heteroaryl groups are shown in Chart D of
published Intemmational Application WO 93/17025.

th

i0 By "ulkyl" and "lower alkyl" in the presenmt invention is memnt straight or
branched chain alkyl groups having 1-6 carbon atoms, such as, for example, methyl, ethyl,
propyl, isopropyl, n-butyl, see-butyl, tert-butyl, pentyl, 2-pentyl, isopemyl, neopentyl, hexyl,
2-hexyl, 3-hexyl, and 3-methylpentyl. Unless indicated otherwise, the alkyl group
substituents herein are optionally substituted with at least one group independently selected
15  from hydroxy, mono- or dialkyl amino, phenyl or pyridyl.
Where R, and R, are both alkyl, each alkyl is independently selected from lower alkyl.
By "alkoxy" and "lower alkoxy” in the present invention is meant straight or branched
chain alkoxy groups having 1-6 carbon atoms, such as, for example, methoxy, ethoxy,
PIOPOXY, isopropoxy, n-butoxy, sec-bumoxy, tert-butoxy, pentoxy, 2-pentyl, isopentoxy,
20 neopentoxy, hexoxy, 2-hexoxy, 3-hexoxy, and 3-methyipentoxy.
Az used herein "cycloalkyl alkoxy” refers to groups of the formula
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where

G represents aryl or heteroary such as, for example, thienyl, thiazolyl, pyridyl, napthyridinyl,
quinolinyi, or phenyl, each of which is optionaly mono-, di- or trisubstituted with
halogen alkyl alkoxy, or hydroxy; and

R3 and R4 are the same or different and represent hydrogen or alkyl, provided that not both

R3 and R4 are hydrogen.

Preferred compounds of Formula VII are those where R3 and R4 are C.3 alkyl, and
more preferably methyl. Other preferred compounds of Formula VII are those where Rj is
hydrogen and R4 is C1.3 alkyl, and more prefersbly R4 is methyl.

Prefesred compounds of Formula VII include a G group selected from the following:

PR
> o o
< gllio < Wil o
o, W
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In the above G groups, the following definitions apply:
R is halogen;
Rb is hydroxy;
5 Re represents alkoxy;
Rd represents alkyl;
Re represents hydrogen or R4;
Rf represents hydrogen, or Re; and
Rg represents hydrogen, Ra or Re.
10 In those formulas where more than one of the same substituem appears. those
substituents are the same or different.
Particularly preffered Ry groups in G are fluarine. Particularly preferred R groups in
G are methoxy and ethoxy. Particularly preferred R4 groups in G are methyl and ethyl.
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Representative compounds of the invention are shown below in Table 1.

Table 1
Ps o,
N N\
HaC HyC F
N N
HsC H HaC H
Compound 1 Compound 2
OCHg
o LY g 5,
N
N H
HaC
: N HyC N
HaC H
Compound 3 Compound 4
. OCH;
N N
HyC N HsC N
Compound 5 Compound 6
S =
0 o ¢
o ), o K2
N N~ N~ N
\ H \ H
Hac N H;C N
HyC H HyC H
Compound 7 Compound 8
o Y o ]
N~ N N N~ N
\ H N
ch ﬁ Hsc u
Compound 9 Compound 10
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K1CO;3. BrCHCOCO4Et COqEr
{ - - { m I
R CHCl, Ry o
R‘ - O R-' In

85°C w

l SN NaOH, EtOH.

where W, m, n, R3, and R4 are defined as sbove.

Those having skill in the art will recognize that the stanting materials may be varied
and additionat steps employed to produce compounis encompassed by the present invention,
as demonstrated by the following examples. In some cases protection of certain reactive
functionalities may be necessary to achieve some of the above mansformations. In generat the
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. Example 2
oo}
F
H
To a stitred solution of 4-0x0-6,6-dimethyl-4,5.6,7-tctrahydro- 1 H-indole-3-carboxylic
acid (155 mg, 0.75 mmol) snd triethylamine (209 puL, 1.5 mmoli) in dimethylformamide (4
mL) at 0°C was added ethyl chioroformate (143 uL, 1.5 mmol). Afler stirring an additional
45 minutes, 2-fluoroaniline (145 pL., 1.5 mmol) was added. The reaction mixture was stirrred
for 30 mimunes. then poured into aqueous 3.6N hydrochleric acid and extracted 2X with ethyl
acetate. The combined organic layers were washed with water, dried over magnesium sulfate,
filtered. and concentrated in vacuo . To the residue was added aqueous SN sodium hydroxide
(5 mL) and ethyl alcobol (1 mL), and the mixture was heated at reflux for 30 minutes. After
cooling in an ice water bath, the reaction mixture was acidified with hydrochloric acid, the
precipitate was collected, rinsed with water, and dried to give 55 mg of N-(2-fluorophemyi)-4-
0x0-6,6-dimethyl-4,5.6,7-tetrahydro-1H-indole-3-carboxsmide (Compound 2).

Example 3
The following compounds are prepared essentially according to the procedures
described in Examples 1 and 2.

(2)  N-Phenyl-4-0x0-6,6-dimethyl-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide
{Compound 1).

®)  N-<(2-Fluorophenyi)-4-0x0-6,6-dimethyl-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide; mp 259-261°C.

(¢)  N<(3-Fluorophenyl)-4-oxo-6,6-dimethyl-4.5,6,7-tetrahydro-1H-indole-3-
carboxamide: mp 268-270°C.
-33-
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(d) N-(2, 4- Difhaophenyl)-4-0x0-6.6-dimethyl-4,5,6,7-tetrahydro- 1 H-indole-3-
carboxamide.

(e)  N<24-Diflucyophenyl)-4-0x0-6.6-dimethyl-4,5.6,7-tetrahydro- 1 H-indole-3-
carboxamide .

(n N-(3Methoxyphenyl)-4-0x0-6,6-dimethyi-4,5,6,7-tetrahydro- 1 H-indole-3-
carboxamide.

{(8) N-(2-Hydroxy-4-methoxyphenyl)-4-0x0-6,6-dimethyl-4,5,6,7-tctrahydro-1H-
indole-3-carboxamide; mp 190-192°C.

(h)  N-(3-Hydroxy-4-methoxyphenyl)-4-0x0-6,6-dimethyl-4,5.6,7-terahydro-1H-
indole-3-carhoxamide; mp 282-284°C.

(i)  N-(2-Fluoro-4-methoxyphenyl)-4-oxo-6,6-dimethyl-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide; mp 213-215°C.

() N-(2-Fluoro-4-methoxyphenyl)-4-oxo-6,6-dimethyl-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide.

(k)  N-{2-Fluoro-5-methoxyphenyl)-4-0x0-6,6-dimethyl-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide.

()  N-2-Flucro-4-methoxyphenyi)-4-0x0-6,6-dimethyl-4,5,6,7-tetrahydro-1H-

indole-3-carboxamide; mp 225-227°C.
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{tm)  N<{2-Methoxphenyl)-4-ox0-6.6-dimethyl-4.5.6.7-tetrahydro-1 H-indole-3-
carboxamide (Compound 3).

(n)  N<(4-Ethoxyphenyl)-4-ox0-6.6-dimethyl-4.5,6, 7-tetrahydro-1 H-indole-3-
carboxamide.

(0) N<{(4-Methoxyphenyl)-4-ox0-6.6-dimethyl-4,5,6,7-tetrahydro-1 H-indole-3-
carboxamide.

(p) N<{2-Hydroxy-4-methylphenyl)-4-0x0-6,6-dimethyl-4,5,6,7-tetrabydro-1H-
indole-3-carboxamide; mp 201-203°C. '

(@@  N-Phenyl-4-oxo-6-methyl-4,5,6,7-tetrahydro-1H-indole-3-carboxamide
(Compound 4); mp 278-279°C.

()  N-(2-Fluorophenyl)-4-oxo-6-methyl-4,5,6, 7-tetrahydro-1H-indole-3-
carboxamide (Compound 5); mp 264-265°C.

(8)  N-(3-Fluorophenyi)-4-oxo-6-methyl-4.5.6, 7-tetrahydro- | H-indole-3-
carboxamide; mp 302-303°C.

® N-(4-Fluorophenyl)-4-ox0-6-methyl-4,5.6,7-tetrahydro- 1 H-indole-3-
carboxamide; mp 262-264°C.

(W)  N-(3-Methoxyphenyl)-4-oxo-6-methyl-4,5,6, 7-tetrahydro- 1 H-indole-3-
carboxamide; mp 234-235°C.

(v)  N<«(4-Hydroxyphenyl)-4-oxo-6-methyl-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide: mp 320°C.
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(w)  N-(2-Fluoro-4-hydroxyphenyi)-4-oxo-6-methyi-4.5,6,7-tetrabydro- | H-indole-
3-carhoxamide: mp 330°C.

(x)  N-(2-Hydroxy-4-methoxyphenyl)-4-oxo0-6-methyi-4.5,6.7-tetrahydro- 1 H-
indole-3-carboxamide; mp 236-238°C.

(y) N-<(4-Methoxyphenyi)-4-0xo-6-methyl-4,5,6,7-tetrahydro-| H-indole-3-
carboxamide; mp 260-261°C.

(z) N-(2-Fluoro-4-methoxyphenyi)-4-oxo-6-methyl-4,5,6,7-tetrahydro-1H-indole-
3-carboxamide (Compound 6); mp 217-219°C.

(as) N-(4-Ethoxyphenyl)-4-oxo-6-methyl-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide; mp 269°C.

(bb) N-(2-Fluoro-4-ethoxyphenyl)-4-0xo0-6-methyl-4.5,6,7-tetrahydro-1H-indole-3-
carboxamide; mp 224-225°C.

(cc) N-(3,4-Dihydroxyphenyi)-4-oxo-6-methyl-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide; mp 267-269°C.

(dd) N-(2-Hydroxy-4-methyiphenyl)-4-oxo-6-methyl-4,5,6,7-tetrahydro-1H-indole-
3-carboxamide; mp 258-260°C.

(ee) N-(3-Thienyl)-4-0x0-6,6-dimethyl-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 7).
() N-<(2-Thiazoyl)-4-0x0-6.6-dimethyl-4,5.6,7-tetrahydro-1H-indole-3-
carboxamide.
-36-
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(88) N-{S-Methyl-z-l.himlyl)-4-oxo-6.6-dimethyl-:l.5.6._7-temhydm-lH-i.ndble-3-
carboxamide. -

(hh)  N-(3-Pyridyl)4-ox0-6.6-dimethyl-4.5.6,7-tetrahydro-1H-indole-3-
carboxamide; mp 237-239°C.

(i)  N-(4-Methoxy-3-pyridyl)-4-oxo-6.6-dimethyl-4,5,6,7-tetrahydro- 1 H-indole-3-
carboxamide; mp 217-218°C.

(i N-(2-Chloro-1,8-napthyridin-7-yl)-4-ox0-6,6-dimethyl-4,5,6,7-tetrshydro-1H-
indole-3-carboxamide; mp 278-280°C.

(kk) N-<(1,8-Napthyridin-2yl)-4-0x0-6,6-dimethy}-4,5,6,7-tetrahrydro-1 H-indole-3-
carboxamide {compowund 8); mp 389-390°C.

()  N-(3-Pyridyl)-4-oxo-6-methyl-4,5,6,7-tetrahydro-1H-indole-3-carboxamide;
mp 225-227°C.

(mm) N-«(4-Pyridyl)-4-oxo-6-methyl-4,5,6,7-tetrahydro-1 H-indole-3-catboxamide;
mp 280-290°C.

(m) N-(1,8-Napthyridin-2-yl)-4-oxo-6-methyl-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 9).

(00)  N-(6-Methyi-1,8-napthridin-2-yl)-4-oxo-6-methyl-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide; mp 338-340°C(d).

(pp)  N-(2-Quinolinyi)-4-oxo-6-methyl-4,5,6, 7-tetrahydro-1 H-indole-3-carboxamide
{Compound 10); mp 273-275°C.

(qq) N-(4-Pyridyl)-4-ox0-6,6-dimethyl-4,5,6,7-tetrahydro-1H-indole-3-carboxmide.

The invemion and the manmer and process of making and using it, are now described
in such full, ciear, concise and exact terms as to enable any person skilled in the art to which it
pertains, to make and use the same. It is to be understood that the foregoing describes
preferred embodiments of the present invention and that modifications may be made therein
without departing from the spirit or scope of the present invention as set forth in the claims.
To particularly point out and distinctly claim the subject matter regarded as invention, the
following claims conclude this specification.
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SUMMARY OF THE INVENTION
This invention provides novel compounds of Formula I which intersct with a GABAa
binding site, the benzodiszepine receptor.

The invention provides pharmaceutical compositions comprising compounds of
Formula I. The invention also provides compounds useful in the diagnosis and trestment of
anxiety, sleep and seizure disorders, overdose with benzodiazepine drugs and for
enhancement of memory. Accordingly, a broad embodiment of the invention is directed to
compounds of general Formula I:

0

W
N
T

N
X
I
or the pharmaceutically acceptable non-toxic salts thereof wherein:
T is halogen, hydrogen, hydroxy, aitro, amino or lower alkoxy;

X is hydrogen, hydroxy! or lower alkyl;

W is phenyl or phenylalkyl where each phenyl is optionsaily substututed with up to 5 groups

independently selocted from halogen, hydroxy, lower alkyl, cycloalkyl baving 3-7
carbon atoms, amino, mono- o dialkylamino where each alkyl is independentty lower
alkyl or cycloalkyl having 3-7 carbon atoms, lower alkoxy, cycloalkyl aikoxy having
3-7 carbon atoms, alkylenedioxy, or NRjCOR2, COR2, or CONR{R2 where R{ and
R2 are the same or different and represent hydrogen, lower alkyl or cycloalkyl having
3-7 carbon stoms; and

Qr_

/

y1°
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Ravg o
Y Ra~y R~ N
or I or I or :
Ry 7~ RN R,I*; (z |
Ry Re Re (CHak:
wherein:
Y represents nitrogen or C-R4;
Z represents N-R7 or a carbon atom substituted with Rg and R, i.g., CREXR):
5 nis1,2,3,or4;
; R3 is hydrogen, phenyl, 2-, 3-, or 4-pyridyl, lower alkyl, or phenylalkyl or 2-, 3-, or 4-
® pyridylalkyl where each alkyl is lower alkyl;
R4 is balogen or triflucromethyl; or
-OR10, -COR{0, -CO2R10, -OCOR10, or -R10, where R]( is hydrogen, phenyl,
10 2., 3-, or 4-pyridyl, lower alkyl, or phenylalkyl or 2-, 3-, or 4-pyridylalkyl
where each alky] is lower alkyl; or

-CONR11R]2 or (CH2)mNR11R]12, where m is O, 1, or 2; Ri]] represents
hydrogen, lower alkyl; and R}2 is hydrogen, phenyl, 2-, 3-, or 4-pyridyl, lower
alkyl, or phenylalkyl or 2., 3-, or 4-pyridylalkyl where each alkyl is lower

15 alkyl; or NR11R12 forms a heterocyclic group which is morpholinyl,
piperidinyl, pyrrolidinyl, or N-alkyl piperazinyl;
. Rs and Rg are the same or different and represent hydrogen, halogen, lower alkyl, or
lower alkoxy;
R7is hydrogen, phenyl, 2-, 3-, or 4-pyridyl, lower alkyl, or phenylalkyl or 2-, 3-, or 4-
20 pyridylalkyl where each alkyl is lower alkyl;
Rg is hydrogen or lower alkyl; and
Rog is -COR13, -CO2R13 or -R13, where R13 is hydrogen, phenyl, 2-, 3, or 4-pyridyl,
lower alkyl, or phenyiakyl or 2-, 3-, or 4-pyridylalkyl where each alkyl is
lower alkyl; or
25 Rg is -CONR14R]s or {CH2)XNR14R15, where kis 0, 1, or 2; Ri4 represents
hydrogen, lower alkyl; and R15 is hydrogen, phenyl, 2-, 3-, or 4-pyridyl,
lower alkyl, or phenylalkyl c}r 73-. 3-, or 4-pyridylalkyl where each alkyl is
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lower alkyl; or NR|4R15 forms a heterocyclic group which is morpholinyl,
piperidinyl, pyrrolidinyl, or N-alkyl piperazinyl.

These compounds are highly selective agonists, antagonists or inverse agonists for
GABAa brain receptors or prodrugs of agonisis, antagomists or inverse agonists for GABAa
brain receptors. In other words, while the compounds of the invention all interact with
GABAa brain receptors, they do not display identical physiologic activity. Thus, these
compounds are useful in the diagnosis and treatment of anxiety, sleep and seizure disorders,
overdose with benzodiazepine drugs and for enhancement of memory. For example, these
compounds can easily be used to treat overdoses of benzodiazepine-type drugs as they would
competitively bind to the benzodizzepine receptor.

/3

yer



WO 5802420 PCTAIS97/12153

2

The novel compounds encompassed by the instant invention can be described by
general formula I set forth abave or the pharmaceutically acceptable non-toxic salts thereof.
in addition, the present invention encompasses compounds of Formula II.

Q w
0 N’
Ry "
Re I N
T
N
\
5 H
I
or the pharmacenticaily acceptable non-toxic salts thereof wherein W, T, Rg and Rg are as
defined sbove.
10 The present invention also encompasses compounds of Formula [Ia and IIIh:
o) (o)
0 N’w 0 N’w
\ \
Ras H Ras H
I LI
N
Rs \ Ry \
H H
Ila 111
or the pharmaceatically acceptable non-toxic salts thereof wherein W, R3, and R5 are as
defined above.
15 Preferved compounds of Formula ITTb are those where R3 is hydrogen or alkyl; and R§
is hydrogen:

The present invention also encompasses compounds of Formula IV:

H
Y7 j \
N
Rs N

/‘/H
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The invention further encompasses compounds of Formula X1I:

N

N
\
H

X1

'. 5 wherein W represents phenyl, 2- or 3-thienyl, 2-, 3-, or 4-pyridyl or 6-quinolinyl, cach
of which may be mono or disubstituted with halogen, cyano, hydroxy, lower alkyl, amino,
mono or dialkylamino where each alkyl is independently lower alkyl, lower alkoxy, or
NR{COR2, COR2, CONR1R2 or CO2R2 where R| and R2 are the same or different and

represent hydrogen or lower alkyl.

10 :

Further, the present invention provides compounds of Formula XIII:

Re
RO
(CH)” N
X
Xm
wherein W, Rg and R9 are as defined sbove;
15 T represents hydrogen, amino, or nitro;
X is alkyl or hydrogen; and
nislor2.
A preferred group of compounds of Formula XIII are those where Rg and Rg are
independently alky! or hydrogen: and n is 1. Another preferred group of compounds of
20 FomulaXHlmﬂnuwhmRsuﬂRgl?indepudendyﬂkylorhydmmandnisz.
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Particularly preferred compounds of Formula XIII where n is 2 are those where Rg and R9 are
hydrogen; and X and T are both hydrogen.

The invention also provides compounds of Formula XIV:

&I
x

wherein W is as defined above;

Rg and R9 are independently alkyl or hydrogen; and

X is hydrogen, methyl, or ethyl.

Preferred compounds of Formula XIV are those where Rg and R are both hydrogen
and X is hydrogen.

The present invention further provides compounds of Formula XV.

Rg and Ro are as defined above;

A represents an alkylene group of 1-6 carbon atoms optionally substituted with up to two
alkcyl groups independently having 1-3 carbon atoms;

R17 is hydrogen, halogen, hydroxyl, lower alkyl, lower alkoxy, amino, mono or dialkylamino
where cach alkyl is independently striaght or branched chain lower alkyl having 1-6
carbon atoms; /’
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R13 is hydrogen, hydroxyl, lower aikyl, lower alkoxy, amino, mono or dialkylamino where
each alky] is independently striaght or branched chain lower alkyl, NR1COR2, COR2,
CO2R2 where R} and R2 are a2 defined above, cyano, or halogen; and

R19 is hydrogen, hydroxyl, or halogen.

WO 5802420 PCT/US9712153

The present invention also encompasses compounds of Formula XV1.

Rir
y Res
O NH
Ry Rie
TS
(CH; N
w1

Rg and Rg are as defined above;

A represents an alkylene group of 1-6 carbon atoms optionally substituted with up to two
alkyl groups independently having 1-3 carbon atoms;

nislor2;

R}7 is hydrogen, halogen, hydroxyl, lower alkyl, lower alkoxy, amino, mono or dialkylamino -
where each alkyl is independently striaght or branched chain lower alkyl having 1-6
carbon atoms;

R18g is hydrogen, hydroxyi, lower alkyl, lower alkoxy, amino, mono or diakylamino where
each alkyl is independently striaght or branched chain lower alkyl, NRjCOR2, COR2,
CO2R2 where R| and R are as defined shove, cyano, ot halogen; and

R19 is hydrogen, hrydroxyl, or halogen.

Further, the present invention provides compounds of Formula XV1I.

20
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HR
I\ 10
N
\
H

Xvo

A represents an alkylene group of 1-6 carbon atoms optionally substituted with up to two
alkyl groups independently having 1-3 carbon atoms;

R16 is hydrogen, benzyl, or lower alkyl;

R17 is hydrogen, halogen, hydroxyl, lower alkyl, lower alkoxy, amino, mono or dialkylamino
where each alkyl is independently striaght or branched chain lower alkyl having 1-6
carbon atoms;

R13 is hydrogen, hydroxyl, lower alkyl, iower alkoxy, amino, mono or dialkylamino where
each alky! is independently striaght or branched chain lower alkyl, NR{COR2, COR32,
CO2R2 where R1 and R2 are as defined above, cyano, or halogen; and

R19 is hydrogen, hydroxyl, or halogen.

In addition, the present invention encompasses compounds of Formula DII

Re
R
o Q
N
" R
Ra H 10
R, N
H
DI

wherein

R3 and R4 are the same or different and represent hydrogen, alkyl, CORs or CO2Rs where
Rs is alkyl or cycloalkyl having 3-7 carbon atoms, CONRGR7 where Rg and R7 are
selected independently from hydr;gen. alkyl, cycloalkyl having 3-7 carbon atoms,

YAr
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phenyl, 2-3-, or 4-pyridyl , or NRgR7 forms a heterocyclic group which is

morpholinyl, piperidinyl, pyrrolidinyl, or N-alkyl piperazinyi; or
R3-R4 together represent a cyclic moiety having 3-7 carbon atoms;

Rg is hydrogen, halogen, hiydroxyl, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon atoms,
amino, mono- or dialkylamino; and

R9 is hydrogen, halogen, cyano, hydroxy, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon
atoms, amino, mono- or dialkylamino, NR1COR2, COR2, or CO2R2 where R] and

R2 are the same or different and represent hydrogen, alkyl, or cycloalkyl having 3-7

carbon stoms; and
R1( is hydrogen, halogen, hydroxyl, alkyl, alkoxy, amino, mono- or dialkylamino;
mis0, 1, or 2; and '
nis0, 1,0r2.

Preferred compounds of Formula DII are those where the pheayl group is mono-, di-,
or trisubstituted in the 2,4, and/orS positions relative to the point of attachment of the phenyl
ringto the amide nitrogen.

In addition, the present invention encompasses compounds of Formula DIIL.

Re
Re
0 (o]
N
Re N
H
DI
wherein
R3 and R4 are the same or different and represent hydrogen or alkyl;
Rg is hydrogen, halogen, hydroxyl, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon atoms,
amino, mono- or dialkylamino; and
Ry is hydrogen, halogen, cyano, hydroxy, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon
atoms, amino, mono- or dialkylamino, NR1COR2, COR2, or CO2R2 where R| and

A

%
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R2 are the same or different and represent hydrogen, alkyl, or cycloalkyl having 3-7

carbon atoms; and
Rig is hydrogen, halogen, hydroxyl, alkyl, alkoxy, amino, mouo- or dialkylsmino.

Preferred compounds of Formula DIII are those where the phenyl group is mono-, di-,
or trisubstituted in the 2,4, and/or S positions relative to the point of attachment of the phenyl
ring to the amide nitrogen. Particularly preferred compounds of Formula DI are thase where
the phenyl group in trisubstituted in the 2,4, and 5 postitons relative to the point of
attachment of the phenyl ring to the amide pitrogen, and R,, R,. and R,, arc independently
selected from hyrogen, halogen, hydroxy, alkoxy, and alkyl, provided that not all of R,, R,,
and R,, are hydrogen.

In addition, the present invention encompasses compounds of Formula DIV,

Rs
3

Jor

Ry N " i

DIV

wherein

R3 represents alkyl;

Rg is hydrogen, halogen, hydroxyl, aikyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon atoms,
amino, mono- or dialkylamino; and

Ry is hydrogen, halogen, cyano, hydroxy, alkyl, alkoxy, cycloalky! alkoxy having 3-7 carbon
atoms, amino, mono-~ or dialkylamino, NR1COR2, COR2, or CO2R2 where R} and
R2 are the same or different and represent hydrogen, alkyl, or cycloaikyl having 3-7
carbon atoms; and

R10 is hydrogen, halogen, hydroxyl, alkyl, alkoxy, amino, mono- or dialkylamino.
Preferred compounds of Formula DIV wre those where R, R,, and R, are

independently selected from hydrogen, halogen, hydroxy, alkoxy, and alkyl, provided that not

all of R, R,, and R,, are hydrogen.

Inlddiﬁon.thepruminmﬁon%mpmemnpoundsoﬁomuhbv.
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wherein
q is an integer of from 2-6;
5 Rgis hydrogen, halogen, hydroxyl, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon atoms,
amino, mono- or dialkylamino; and
Ry is hydrogen, halogen, cyano, hydroxy, alkyl, alkoxy, cycloalkyl alkoxy having 3-7 carbon
atoms, amino, mono- or dialkylamino, NR1COR2, COR2, or CO2R2 where R] and
R2 are the same or different and represent hydrogen, alkyl, or cycloalky! having 3-7
10 carbon atoms; and
R0 is hydrogen, halogen, hydroxy, alkyl, alkoxy, amino, mono- or dialkylamino;
mis0,1,0r2; and
nis0, 1, or 2.
Preferred compounds of Formuls DVI are those where R, R, and R are
15  independently selected from hydrogen, halogen, hydroxy, alkoxy, and alkyl, provided that not
all of Ry, R,, and R,, are hydrogen.

In addition, the present invention encompasses compounds of Formula DVII.

'

Rs H
Rq N
20 H
DVII

25
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where

G represants aryl or heteroary such as, for example, thienyl, thiazolyl, pyridyl, napthyridinyl,
quinolinyl, or phenyl, each of which is optionaly mono-, di- or trisubstituted with
halogen alkyl alkoxy, or hydroxy; and

S R3 and R4 are the same or different and represent hydrogen or alkyl, provided that not bath

R3 and R4 are hydrogen.
Preferred compounds of Formula DVII are those where R3 and R4 are C1.3 alkyl, and

mace prefersbly methyl. Other preferred compounds of Formula DVII are those where R3 is

hydrogen and R4 is C1.3 alkyl, and more preferably R4 is methyl.

10 Prefesred compounds of Formula DVTI inchude a G group selected from the following:
Rl

(e
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In the above G groups, the following definitions spply:
Rq is halogen;
Rb is hydroxy;
5 Rg represents alkoxy;
R represents alkyl;
Re represents hydrogen or Rd;
Rf represents hydrogen, or Re; and
. Rg represents hydrogen, Ry or Re.
@ v In those formulas where more than one of the same substituent appears, those
substituents are the same or different.
Paticularly preffered Ry groups in G are fluorine. Particularly preferred R¢ groups in
G are methoxy and ethoxy. Particularly preferred Rq groups in G are methyl and ethyl.

15 Representative compounds of the invention are shown below in Table 1.
Table |

A7
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methanesulfonic, nitric, benzoic, citric, tartaric, maleic, hydroiodic, alkanoic such as acetic,
HOOCYCH2)n-COOH where n is 04, and the like. Those skilled in the art will recognize a
wide variety of non-toxic pharmaceutically acceptabile addition salts.

The present invention also encompasses the prodrugs, preferably acylated prodrugs, of
the compournds of Formula I. Those skilled in the art will recognize various synthetic
methodologies which may be employed to prepare non-toxic pharmaceutically acceptable
addition salts and acylsted prodrugs of the compounds encompassed by Formula 1.

By "alkyl" and "lower alkyl" in the present invention is meant straight or branched
chain alkyl groups having 1-6 carbon atoms, such as, for example, methyl, ethyl, propyl,
isopropyl, n-butyl, sec-butyl, tert-butyl, pentyl, 2-pentyl, isopentyl, neopentyl, hexyl, 2-hexyl,
3-hexyl, and 3-methylpeatyl.

By “phenylalkyl” as used herein is meant a phenyl gronp covalently bonded to an

alkyl group as defined above and the alkyl group is covalently bonded to another moijety, such.

as, for example, a nitrogen atom.

By "alkoxy” and "lower alkoxy" in the present invention is meant straight or branched
chain alkoxy groups having 1-6 carbon atoms, such as, for example, methoxy, ethoxy,
propoxy, isopropoxy, mn-butoxy, sec-butoxy, tert-butoxy, pentoxy, 2-pentyl, isopentoxy,
neopentoxy, hexoxy, 2-hexoxy, 3-hexoxy, and 3-methylpentoxy.

By the term "halogen” in the present invention is meant fluorine, bromine, chiorine,
and jodine.

By "N-aikyipiperazyl" in the invention is mesnt radicals of the formula:

/~\
—N N—~—
\—/
where R iz a lower alky] as defined above.
By "monoalkylamino”™ as used herein is meant an amino substitutent substituted with
one (1) alkyl group where the alkyl group is lower alkyl as defined sbove.
By "dialkylamino” as used herein is meant an amino substitutent substituted with two
(2) alkyl groups where the alkyl groups are independently lower alkyl groups as defined
above.
By “alkylenedioxy” as used herein is meant a group of the formula -O-A-O- where A
represents C-C3 alkylene optinally substituted with up to two C1-C2 alkyl groups and each
oxygen atom is covalently bound to the amg;nc ring, i.c., the phenyl group. The oxygen

Y £
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or dissolved in the vehicle. Advantageously, adjuvants such as local anaesthetics,
preservatives and buffering agents can be dissoived in the vehicle.

Dosage levels of the order of from about 0.1 mg to about 140 mg per kilogram of body
weight per day are useful in the treatment of the above-indicated conditions (about 0.5 mg to
about 7 g per patient per day). The amount of active ingredient that may be combined with
the carrier materials to produce a single dosage form will vary depending upon the host
treated and the particular mode of administration. Dosage unit forms will generally contain
between from about 1 mg to sbout 500 mg of an active ingredient.

It will be understood, however, that the specific dose level for any particular patient
will depend upon a variety of factors including the activity of the specific compound
employed, the age, body weight, gencral health, sex, diet, time of administration, route of
administration, and rate of excretion, drug combination and the severity of the particular
disease undergoing therapy.

An illustration of the preparation of compounds of the present invention is given in
Schemes 1and IL

Scheme I

0 1) KOH, MeOH o
2) BiCH;COCO, Bt
3) NaOH

)
I 4) K;C0,, CCO,, Eul, DMF

-
or

1)K.CO4. B COCD,Et o]
oy e et (CHo);

(CHy); oH

1) NH (OAc, DMF
2) SN NaOH

" \

0 ( o] OH
H . EDCL,
aq. dioxane
= (
(CH,); (CH,); N

1) CICO,E, EtyN. DMF \
H 1) WNH, H
3) aq. NaOH, EsOH

whereW.Z,andnmudeﬁnedabovi

’z

¢
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Example 3
on NN S
9
u OCH,
(Compound 2)

N-(2-Fluoro-4-methoxyphenyi)-4-benzyloxy-1H-indole-3-carboxamide (1.34 g, 3.4
mmol), prepared using the method above, was sturried with 10% palladium on carbon (134
mg) in ethanol (35 mL) in a Parr bottle and placed under a hydrogen atmosphere (50 psi) for 5
h. Methanol (5 ml) was added and the mixture retuned to the Hydrogen atmosphere for an
additional 18 h. The solution was fiitered through Celite, concentrated in vacuo, and the

residue purified by flash chromatography to afford N-(z-ﬂnnm-ll.-methoxyphmyl)-d-hydmxy-
1 H-indole-3-carboxamide (Compound 2) as a beige solid; mp 259-261°C (d).

Example 4
The following compounds were prepared essentially according to the procedures
described in Examples 1-3:

(a)  N-(4-Ethoxyphenyl)-4-ox0-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide
(Compound 3); mp 217-218°C.

(b)  N-(4-Ethoxyphenyl)-4-methoxy-1H-indole-3-carboxamide (Compound 4); mp
259-261°C (d).

(c)  N-(3-Ethoxyphenyl)-4-methoxy-1H-indole-3-carboxamide (Compound 5).

(d)  N-(2-Fluoro-4-methoxyphenyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 6).

(¢)  N-(2-Fluoro-4-ethoxyphenyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 7). ‘Yf
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(f) N-(4-Methoxyphenyl)-4-methoxy-1H-indole-3-carboxamide (Compound 8).

(8) N-(2-Fluoro-4-cthoxyphenyl)}-4-methoxy-1H-indole-3-carboxamide
(Compound 9).

(h) N<(4-Cynaophenyl)-4-oxo-4,5,6,7-tetrahydro-1 H-indole-3-carboxamide
(Compound 10); mp 287-288°C.

@) N<{(3-Methoxyphenyl)-4-0x0-4,5,6,7-tetrahydro- | H-indole-3-carboxamide
(Compound 11); mp 220-223°C.

()  N-{(4-Acetamidophenyl)-4-ox0-4,5,6,7-tetrahydro-1H-indole-3-carboxamide
(Compound 12); mp 339-341°C.

(k)  N~(4-Chlorophenyl)-d-0x0-4,5,6,7-tetrahydro-1H-indole-3-carboxamide
(Compound 13).

_ (1)) N+(2-Fluoro-4-methoxyphenyl)-4-benzyloxy-1H-indole-3-carboxamide
(Compound 14).

(m) N-(4-Acetylphenyl)-4-0x0-4,5.6,7-tetrahydro-1 H-indole-3-carboxamide
(Compound 15).

()  N<(2-Fluoro-S-methoxyphenyl)-4-ox0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 16).

(0)  N-(4-Carbomethoxyphenyl)-4-oxo0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 17); mp 261-262°C.

{(p) N-(4-Carboxyphenyl)-4-ox0-4,5,6,7-tetrahydro-1 H-indole-3-carboxamide
(Compound 18).
50
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(@  N<{4-Ethoxyphenyl)-4-hydroxy-1H-indole-3-carboxamide (Compound 19).

(r)  N-(3-Ethoxyphenyl)-4-0x0-4,5,6,7-tetrahydro-1 H-indole-3-carboxamide
(Compound 20).

(s)  N-(2-Fluoro-4-methoxyphenyl)-4-benzyloxy-1H-indole-3-carhoxamide
(Compound 21).

()  N-(4-Isopropoxyphenyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-carboxamide
10 (Compound 22).

(u)  N«(4-Fluorophenyl)-4-0x0-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide
(Compound 23).

15 (v)  N-(4-Hydroxyphenyl)-4-oxo0-4,5,6,7-tetrahydro-1H-indole-3-carboxamide
(Compound 24).

(w)  N-{4-Aminophenyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-carboxamide

(Compound 25).
20
(x)  N-(3-Fluoro-4-methoxyphenyl)-4-ox0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 26); mp: 230-232°C.
o
H—
e
N

25 (v)  (compound 27)

(z)  N-(2-Fluoro-4-isopropoxyphenyl)-4-oxo-4,5,6,7-tetrahydro-1 H-indole-3-
carboxamide (Compound 28).
57
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(az) N-(4-Fluorophenyl)-4-oxo-5,5-dimethyl-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 29).

(ab)  N-(2-Fluoro-4-methoxyphenyl)-4-oxo-5,5-dimethyl-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide (Compound 30); mp 193-194°C.

(ac) N-(4-Ethoxyphenyl)-4-oxo-5,5-dimethyl-4,5,6,7-tetrahydro-1 H-indole-3-
carboxamide (Compound 31).

(ad) N-(4-Methoxyphenyl)-4-oxo0-5,5-dimethyl-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 32).

(ae) N-(2-Methoxy-S-bromophenyl)-4-ox0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 33).

(af) N<«(3,4-Dihydroxyphenyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-carboxamide
(Compound 34).

(ag) N-Phenyl-4-0x0-4,5,6,7-tetrahydro- 1 H-indole-3-carboxamide (Compound 35)
{(Also, see Example 5).

(ah) N-(2-Fluoro-4-hydroxyphenyl)-4-oxo0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 36).

(ai)  N-(2-Fluoro-4-methoxyphenyl)-4-ox0-6,6-dimethyl-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide (Compound 37), mp 213-215°C.

(2j)) N-(2-Fluoro-4-ethoxyphenyl)-4-ox0-6,6-dimethyl-4,5,6,7-tetrahydro-1H-
indole-3-carboxamide (Compound 38).

5
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(ak) N-(4-Ethoxyphenyl)-4-oxo-6,6-dimetiryl-4,5,6,7-tetralrydro-1H-indole-3-
carboxamide (Compound 39).

(al)  N-(4-Methylphenyl)-4-oxo-4,5,6, 7-tetrahydro-1H-indole-3-carboxamide
(Compound 40).

(am) N-(3-Methyiphenyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-carboxamide
(Compound 41).

(an) N-(2-Amino-4-methylphenyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-
carhoxamide (Compound 42).

(a0) N-(4-Methylaminophenyl)-4-0x0-4,5,6,7-tetrahydro- | H-indole-3-carboxamide
(Compound 43).

(1)  N-Phenyl-4-oxo-6,6-dimethyl-4,5,6,7-tetrabydro-1H-indole-3-carboxamide
(Compound 44).

(ag) N-(3-Hydvoxy-4-methoxyphenyl)-4-ox0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 45).

(ar) N-(2-Fluorophenyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-carboxamide
(Compound 46).

(as) N-(3-Flucrophenyl)-4-0x0-6,6-dimethyl-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 47).

(at) N-(2-(4-Hydroxyphenyi)ethyl)-4-0x0-4,5.6,7-tetrahydro- 1H-indole-3-
carboxamide (Compound 48).

(au) N-(2-(4-Ethoxyphenyl)ethyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 49).

Y&
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(av)  N-(4-Ethoxyphenyl)-4-axo-1,4,5,6,7,8-hexahydro-cycloheptalb]pyrrole-3-
carboxamide (Compound 50) (alternate name: (10-aza-6-oxobicyclo{5.3.0]deca-1(7),8-dien-8-

y1)-N-(4-ethoxyphenyl)formamide).

(aw) N-(2-Fluorophenyl)-4-oxo-1.4,5,6,7,8-hexahydro-cycloheptafb]pyrrole-3-
carboxamide (Compound 51) (alternate name: (10-aza-6-oxobicyclo[5.3.0)deca-1(7),8-dien-8-

yl)-N-(2-flucrophenyl)formamide).

(ax) N-Phenyl-4-0x0-1,4,5,6,7,8-hexahydro-cycioheptafb]pyrrole-3-carboxamide
{Compound 52) (alternate name: (10-aza-6-oxobicyclof$.3.0}deca-1(7),8-dien-8-y1)-N-
phenylformamide).

(ay) N-(2-Fluoro-4-methoxyphenyl)-4-oxo-1.4,5,6,7,8-hexahydro-
cyclohepta[bjpyrrole-3-carboxamide (Compound 53) (alternate name: (10-aza-6-
oxobicyclo[5.3.0]deca-1(7),8-dien-8-yl)-N-(2-fluoro-4-methoxyphenyl)formamide).

(az) N-(2-Fluoro-4-ethoxyphenyi)-4-oxo-1,4,5,6,7,8-hexahydro-
cyclohepta[b]pymnole-3-caxboxamide (Compound 54) (alternate name: (10-aza-6-
oxobicyclo[5.3.0)deca-1(7),8-dien-8-yl)-N-(2-fluoro-4-ethoxyphenyl)formamide).

(ba) N-(4-Fluoro-2-hydroxyphenyl)-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-
carboxamide (Compound 55).

Example 5

o I
0O N
@%’D
N
H

Compound 35
A mixture of 4-0x0-4,5,6,7-tetrahydro- 1 H-indole-3-carboxylic acid (179 mg, 1 mmol),
aniline (046 mL, 5 mmol), and ’l:?-dhneﬂ:ylaminopropyl)-}ahylcubodiimide
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hydrochloride (959 mg, 5 mmol) in 50% aqueous dioxane (10 mL) was allowed to stir at
ambient temperature for 17.5 hours, then concentrated in vacuo . The residue was cooled in
an ice water bath, aqueous 3.6 N hydrochloric acid was added, and the precipitate collected,
rinsed with aqueous 3.6 N hydrochloric acid then water and dried. Recrystallization from
ethyl alcohol afforded N-phenyl-4-0x0-4,5,6,7-tetrahydro-1H-indole-3-carboxamide

(Compound 35) (164 mg). mp 225-226°C.

Example 6

o & F
0 N

N

H

Compound 46

To a solution of 4-0x0-4,5,6,7-tetrahydro-1H-indole-3-carboxylic acid (538 mg, 3
mmol) and triethylamine (0.88 mL, 6.3 mmo]) in N,N-dimethylformamide (15 mL) at 00 C
was added ethy! chloroformate (0.57 mL, 6 mmol). After stirring at 00 C for 45 minutes, 2-
fluoroaniline (0.58 ml., 6 mmol) wad added. The mixture was stirred for an additional 45
minutes, then allowed to stir at ambient temperature for 14 hours. The mixture was poured
into aqueous 1.2 N hydrochloric acid and extracted 2X with ethyl acetate. The combined
organic layers were washed with water, dried over magnesium sulfite, fitered, and
concentrated in vacuo . To the residue was added aqueous 1N sodium hydroxide (10 mL) and
ethyl alcobol (2 ml.) and the mixture heated at reflux for 4.5 hours. After cooling in an ice
water bath, the mixturs was acidified with aqueous hydrochloric acid, the precipitate
collected, rinsed with water and dried. Recrystallization from ethyl alcohol afforded N-(2-
fluorophenyl)-4-0x0-4,5,6,7-tetrahydro- | H-indole-3-carboxamide (Compound 46) (530 mg).
mp 238-240° C.

U
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wherein:

Y represeats aitrogen or C—R,;

Z represeats N—R,, or & carbon atom substitaied with R,
and Ry, ie., OR)(Rg)in is 1. 2. 3, or 4;

R, is hydrogen, phenyl. 2-, 3-, or 4-pyridyl, straight or
branched chain lower alkyl having 1-6 carbon atoms,
or phenylalkyl or 2-, 3, or 4-pyridylalkyl wheze each
alkyl is straight or branched chain lower alkyl haviag
1-6 carbon atoms;

carbor atoms, or pheaylalkyl or 2-, 3-, or

4-pyridylalkyl where cach slkyl is strnight or
mmmmmmm

—m.&ac—(mﬂ.ﬂkulmmlnho. 1,
straight or

R, is hydrogen or straight or branched chain lower alkyl
having 1-6 carbon stoma; and

R, it —COR,y, —CO.R,, or —R,;, Whers R,, is
hydrogea, phenyl, 2- 3 or siraight or

straight
chain Jower alkyl having 1-6 carboa stoms; and R,y

is hydrogea, pheayl, 2-, 3-, or 4-pyridyl. straight or
branched chain lower alkyl havisg 1-6 cmboa

The substitneats on this

10
stoma. or pheaylalkyl or 2-, 3-, or 4-pyxidylalkyl
where each alkyl Is straight or branched chain lowes
alkyl baving 1-6 cxxbon atoms; or NR, R, ¢ forms a
heterocyclic group which is morpholiayl,

International Applicstion 2300,
Oct. 26, 1994 sud publishod May 4, 1995, the disclosure of
which is incorporated herein in its entirety, also discloses
pymale derivatives of the geaceal farmula described in US.
Pat. No. 5484944, Le.,

X Note

geneeal formtla are as defined in
U.S. Pat. No. 5,484,944, In addition, US. Application Sex.
No. 08/473,509, filod Jun. 7, 1995, tho disclosure of which
is incorposated haraln in s extimty, discloscs of
MMMI&MIIU.S Pat. No. 5484944,

SUMMARY OF THE INVENTION

This invention provides novel compounds of Formula 1
which intesact with a GABAx binding site, the benzodiaz-
opinc roceptos.

The investion provides pharmeceqtical compositions
comprising compounds of Fonmula 1. The invention also
provides useful in the diagnosis and trestment of
snxiety, slocp and scizmro disordars, overdose with benzo-
diazepine drugs and for enhspeement of memary.

or the pharmaceutically acceptable non-toxic salts thereof

Tbh;hln.hy&up.mm-ﬁnoorm
or beanched chain lower alknxy heving 1-6 carbon
atoms;

X is hydrogen, hydroxyl o straight or branched chain
lower alkyl having 1-6 carboa atoms;

Wiz which may be momso or muit-
substituted independently with halogen, cyano,
hydroxy, sizaight or beanched chaia lower alkyl having
1-6 carhon stoms or cycloslkyl having 3-7 carbon .

having 1-6 carbon stonw or cycloalkyl having 3-7
carboa stoms, or braached chain lower alloxy
baving 1-6 carboa stoms, cycloalkyl alkoxy having
3-7 catboa stoms, or NR,COR,, COR,, CONR, R, or
OO.R, whare R, and R, are the same or different and

Tepresent hydrogen or strsight ar branched chain lower
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16 exrbon stoms; or 0.
is —(CHNR, R, where k
Q ’ &1"’3-‘:4wm gt or branched
ropresonts having 1-6 carbon atoms; and R, is
hydrogen, pheayl, 2-, 3-. or 4-pyridyl, straight or
% MMM:}"M'I-GWI:
or ar 4-pyridylalkyl where
D o 10 Y or branched chaia fower alkyl having
v lu\l 1-6 cmrbon atoms; or s forms a heterocyclic
o group which is morpholiny, pipecidinyl, pyrolidinyt.
o or N-alkyl
These salectt
Rs ¥, Y l’mﬁc:pu-llln WMME
o GABAA beaia receptins. 12 ofher words, while the com-
N pounds of the invention all imteract with GABAa brain
m.:y‘bmwtwmmdﬁ.;
2 fty. Thas, compounds uaefl disgnosis
Y * Tu:udm.m:ﬁn:uemdm
\ For cxample, thess compounds cas be gsed to troat
ovardoses of benzodiazepine-type drugs as they would com-
wherein: 2s petitively bind to the benzodiazepine receptor.
met\l(}—&; . DETAILED DESCRIFTION OF THBE
Z represents N—R, or & carbon atomn substitnted with Ry INVENTK]
CRIMR): By botoroaryl hercin is meant sromatic Eystcms
ni:l:.l;.’;..:Q ncﬂ;ﬂﬁlmums-.ﬁsu'?-mﬁﬁmm-

R; is hydrogoa. pheayl, 2-, 3- or 4-pyridyl. stmight @  pjsrogen oygon, or sulfar. Such heteroaryl groups include,
branched chain lower alkyl having 1-6 caxbon atams, for exsmple, thienyl, furanyl, thiszolyl. imidazolyl.
or pheaylalkyl or 2-, 3- or 4-pyridylalkyl whero each  o34301yl, pyridyl, ' o
alkyl is straight or branched chain lower alkyl having  pagthyridinyl, beszimidazolyl, benzoxazoly

1-6 caxbon stoms; 35 examples of heteroaryl groups sre pyrrolyl, pymzolyl,
R, iz hydrogea, halogen or trifinoromethy!; or pyrazinyl, pyridarinyl, and phthalezinyl,
—OR ;. —COR, ~—OCOR,;, or The hoteroazyl herein are systems characterized by

carbon atoms, or phenylalkyl or 2-, 3- or ¥ M- with groups selected from,

4-pyridylalkyl where each alkyt is or ;mwmmmmm

mmcmmmm 1-6 catbon  iyyivhio, triffucromethyl, lower acyloxy, aryl, hetercaryl,
s and hydroxy.

—CONR , R, or —(CH,), NR;R, ., whexe m i3 0, 1.
"2:!:1 I_ : ight ox | hed 45 !yﬂm'l:ﬁm%h:;lmhvulﬁul_:
straight text-butyl. 2-pentyl,

alkyl having 1-6 carbon atomns; R,y forms
heterocyclic group which Tlm;ounyi oue group indepondestly selected from lrydroxy, mowo- or
or .

Ry, and Ry mre the same or differest and reprosest ss
hydrogen, halogen, straight or branched chain lower 1-6 cetbon stoms, such as, for example, methoxy. ethoxy.
alkyl having 1-6 carbon atoms. or straight or tranched  propaxy, isopropony, -';buy sec-butoxy, tert-butoxy,
chain Jower alkony havisg 1-6 cxbon atoms; peatoxy, 2-pentoxy, isopentoxy, asopentoxy, hexoxy.

R, is hydrogen. phenyl, 2-, 3- or 4-pyridyl. straight or 2-hexaxy, 3-hoxoxy, and 3-methylpentoxy.
branched chain lower alkyl having 1-6 carbon atoms, o,  Still other examples of various eryl and heteroaryl
or or 2-3-, or 4-pyridylalkyl where each e shown ia Chart D of published Ixtarnational

alkyl is straight or twanched chain lower alkyl having WO 93/17025.

1-6 carbon atoms; By tha term "halogon™ or “Hal™ ia the prosent invention
Ry is hydrogan or steaight or branched chain lower alkyl  is meant figorine, bramine, chiarine. snd lodine.
having 1-6 carbon stoms; and 6  The novel compounds encompassed by the Instant invea-

Ry is —OOR,3. —CO.R;3 & —Rys. where Ry is  tion cun bo described by general Porvonla I set forth above
hydrogen, pheayl. 2-, 3- or 4-pyridyl. straight or  or the pharmacenticsily acceptable non-toxic safts thereof.

i o
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In addition, the present inveation encompesses com- The invention further encompasses compounds of For-
pounds of Formuia 1T, mula VI: .
ttf{ |
the non-toxic salis thereof  of the acceptable non-toxic salts thereof
T m“:..“z:m*mm mﬂmz':‘."mm.m..,.m

The pwesept igvestion also eacompasses componnds of 15 same or different and is as defined above; snd m is 1,2, or
Formola s and T: k 3

Preferred compounds of Formmlas I-VI inclndes 2 W
a !," T  group selected from the following:

In the shove W groups, the following definitions apply:
"\ X, is oxygea or sulfur;
H &8 X, Is oxygen, soifir, or NR;
the pharmaceutically acceptsbls non-toxic salts thereot %86 X, is independendy nitrogen or CR; and
:h:dnﬂlyndl,mdﬂndm R is hydrogen, alkyl, afkoxy, and halogen.
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Those skilled in the art will recognize that the above W

poups mxy have different subatitation patterns that are

encompassed within the inveation.

Particolarly preferred W groups of the imvention are 'Iln
following: 4-methoxy-3-pyridyl; 3-thiomyl; z-mﬂm-l.&
napthyridin-7-yl; 6-methyl-1.8-napthyridin-7-yl; 2-chloro-

1.8napthyridin-7-yi;
2-quinoxalinyl
below in Teble 1.

TABLE 1

@XP

13
cﬁ

o
o
i ; 2-pyrdyl; 3-pyridyl; S-methyl-2-
thiazolyl; 2-thiemyl; 2-thiazolyl; 2-quinolinyl; and
10
Represeatative compounds of the investion are shown N
H
0

S 16
m:_“; _
=Y

O3
— P
o..... o i"p T

o



Compoand 10
cal 5
N
[+] N
- o :—: 0
N
H 13
Compowsd 11
N 20
[+ ] N
o H
. F -
N
H
Comypound 12 30
o N a3
o "
N 40
B
N Compound 13
3 “
N
L+ ] N
o X o
b |
H 3
of the present invention,
which me by Formuails 1, incinde, but are not

cold (4° ) at 20,000xg for 20°. The is decanted
and the pellet is in the saame volume of buffer
and ceuirifuged st The is

twrice, The pellet is Anally in 50 volumes (w/val
of 0.05M Tris HC baller (pH 74 at 40° C.).
Incubations contaln 100 ml of tissuc 100 ml

A



|
EG
|

are listed in Thable 2.

:

[
i
5

-
-

Cowmunwuawn~

E BulloniBuuie

E
§
i
|
E

prescrvatives, for example ethyl, or n-propyl

p-hydroxybenzoste, one or more colaring agents. ome or

Olly suspensions may be formuisted by suspending the
active ingredieaty in a vegetable ofl, for exampie arachis cil,
olive oil, scsarne ol or coconut oil, or in & mineral ofl such

may

weiting agost, suspeading agent and cse or more presesva-
tives. Suitable dispersing or wetting snd suspending

agents
ageats which have been mentioned shove. The stexdle inject-

able preparation may also be stexile igjectable solation or
suspenzion im & nop-toxic parestally acceptable diluent or
Among

Agacous
aimixtice with excipionts suilable for the masufacture of &5 purpose any biand fixed oll may be

aguecus suspensions. Such excipieats are suspeading
agents. for example sodium carboxymsthylcellulose,

employed inciuding
synthetic mono-or dighycerides. In addition. fatty acids such
23 oleic acid find use in the preparation of injectables.
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Thoso skilled in the art will recognize that the above W

groups may have differet substitotion patterns that are

encompassed within the inveation.

Particularly prefamed W groups of the invention are the
following: 4-methoxy-3-pyridyl; 3-thienyl; z-mﬂltm:y-l.l-
napthyridin-7-yl; 6-methyl-1.8-napthyridin-7-y1; 2-chloro-
1.8napthyridin-7-yi; 2-pyridyl; 3-pyridyl: S-methyl-2-
thiazolyl; 2-thieayl; 2-thiazolyl; 2-guinolinyl; and

‘TABLE 1-continned

o
[}
2-quinoxalinyl 10
Represeatative comppounds of the invention are shown N
bolow in Tehie 1. B
TABLE 1 2 N
Oblls Compound 1
N o
N
B
0
o X

3"

d}u

('I{
137

s Q-

Compound 3 40

kS

IIY

Compound 8
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18

‘The preseat isvestion also encompasses the prodrugs,

prefershly acylated of the compounds of Formula

1 Those skilled in the st will recognize various synthetic

methodalogics which may be employed to
phamaccuticaily acceptable

2-hexaxy, and 3-methyipontoxy.

By the tarm “halogen”™ in the preseat ixveation is mesnt
flncrine, bromine, chiarine, and iodine.
. By *“N-alkylpiperazyT™ in the invention is meant radicals
of the formala:

By "monoalkylsxinc™ as used haraln is meant an xmino

of radicligand 0.5 aM (*H-RO15-1788 Flumazenil]
speciiic activity 80 Cl/mmol), drag or blocker and buffer to
a total volume of 300 ml. Incubations are carrded for 30 min
=e
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31
(130 mg, 1 mmol) and a methanolic solotion of sodium
methoxide (458 pL., 25 wt. %) in mothyl alcohol (2 m1L) was
hested st 50° C. for 19 hours. The reaction mixture was
sllowed to cool, filtered through Celite using
dichkromethane, concenirated in vacuo and the residuc
purified on Silica gel (1:9:0.2 methyl alcohol/
dichloromethane/ammonium hydroxide) to afford

Z-methoxy-7-amino-1.8-naphthyridine as a pale yellow
solid

13. 2-Nitro-4-0x0-4.5.6.7-tetrahydro-1H-Indole-3-
carboxylic acid

4-020-4.5,6.7-tetrabycdco-1 H-indole-3-carboxylic acid
(179 mg. 1 mmol) was added in partions over 30 minates to
fuming sitric acid (2 mL) at (" C. The mixture was stired
an additional 1.25 hours. thea allowed 10 siir st ambient
temperatare for 1.25 homrs. The mixture was ponred into ice
water and extracted 2x with othyl acetate. The combined
organic layers were dried over magnesium sulfate, filsered,
and concentrated in vacuo to give the title compound (0.19
2

19. 2-Bromo-4-0x0-4.5.6,7-tetrahydro-1H-indole-3-
carboxylic acid

To a solotion of 4-0x0-4,5.6.7-tctrabiydro-1H-indole-3-
carboxylic acid (886 mg. 5 mmol) sad catalytic boazoyl
peraxide in N N-dimethylformamide (5 mi.) at 0° C. was
added N-tromosuccinimide (1.869 g, 10.5 mmal)in foor
equal postions over 1 howr, ‘The mixture was stired an
additional hour, thes powred into ice water, the precipitate
colicctad sud rinsed with water then diethy] other and dried.
Purification on Silica gel (5% methyl alcobol in 1:1:1
dichioromethanc/ethy] acetate/hoxanes) gave 2-twomo-4-
ox0-4.5.6.7-tetralyydro-1H-indole-3-carboxylic acld (376
mg)-

‘To a stiring solution of 4-0x0-4.5.,6.7-tetralrpdro-1H-
indole-3 acid (179 mg, 1 mmol) and triethy-
lmmine (293 gl, 2.1 nonol) in NN-dimethyiformamide (3
mlL) st 0* C. was added W(mm.z

with ethyl acetate. The combined organic layers were
washed with water, dricd over magmesium sulfate. filtered,
and concenirsted in vacoo. To the residoc was added ague-
ous 5N sodinm hydroxide (5 mlL) and etiryl alcobol {1 mL),
thea hosted at refiux for 1 hour. After cooling in an loe water
bath. thereaction mixture was into saturated squeous
ammonium chioride and extracted 2 with ethyl acetate. The
cumbined organic layers were dred over

sulfiste, filtered, concentrated in vacuo, and the residoe
rwﬂﬂﬂhﬂlmmﬂwlﬂw
pyidyD-4-cx0-4,5,6.7-tctrahydro-1H-indole
(ssnc).-,p.zm'-.zmﬂc.(ommn.

=

A mixturc of 4-ox0-4.5,6.7-totrahydro-1H-indole-3-
curboxylic acid (358 mg. 2 mmol). methyl 3-amino-2-
thiophenecarboxylate (1.57 g. 10 minol). and 1-(3-

hydrochicride

dimethylaminopropy.
(1.92 g, 10 mmol) in 1:1 dioxans/water (20 ml) was sticred
at ambiant temperahure for 7 days. The reaction mixtoae: was
into sstuxated sgueous ammoninm chicordde and
extracted 2 with ethyl acetate. The combined arganic layers
were drdod over roagpesinm snifute filierad, concentrated in
vacao, iitureted with diethyl ether, and purified on Sitica gel
(5323232 methyl alcohol/dichloromethans/ethyl acctate/
hexanes) to give methyl N-(3-thiophene-2-cmxboxylate)-4-
axo-4,5,6,7-tetrahydro-1H-indole-3-caboxamide. Aquoons
1IN sodiom hydroxide (5 mL) and ethyl alcohol (1 mL) was

Componsd 2
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toturated with dicthyl cther and from othyl
acetate to affopd N-(3-thienyf)-4-ox0-4.3,6,7-tetralydro-1H-
indole-3-carboxamide (Compound 2).

EXAMPLE 4

To a stirring solution of N-(
4,5,6,7-1H-indole-3-carboxylic acld (140 mg, 0.5 mmnl)
and tricthylamine (146 pi, 1.1 mmol) in N,N-
dimethytformamide

(2 mL) st 0° C. was added ethyl chlo- %

mmm.o.smmm;nm-lso

minutes, 2-mosthaxy-7-amino-1.3-napthyridine (96 mg, 0.6
mmol) was addod. The reaction mixture was allowed to stic
at ambient tempersture for 69 hours, then poured imto
satursted aquecns smmonium chioride. The
collected, rinsed with water thea diethyl ethey, and drled.
‘The solid was then suspended in dichloromethane (2 mL)

apd trifimoracetic acid (2 nil) was added dropwise. After |

stiring for one hour, the reaction mixtore was conoentrated

in vacno, the residoe cooled ia aa jco water bath, and 40

satucated aqueous sodinm bicarhonate was added. The pre-
cipitate was collocted, rinsed with water then dietivyl ether,
and dried o give N-(2-methoxy-1,8-napthyiidin-7-yi)-4-

M

() N-(3-PyridyD)-4-oxo-5.5-dimethyl-4,5.5.7-tctrahydro-
1B-indole-3-carboxamide; mp 225°-227° C.

(@ N-(4-Mcthaxy-3-pyridyl)-4-ox0-3,5-dimethyl-4.5.6.7-
totrshydro- 1H-indole-3-carboxamide.

() ‘N-(4-Pyridyl)-4-ox0-5.5-dimethyl-4,5 6,7-tctralydro-
1H-indole-3-carboxamide; mp 342°-344° C,

(x) N-(2-Thiazolyl)-4-oxo-1.4.5,6,7,8-hexahydro-
cyclobeptalb]pyrrole-3-carbozamide (Compound

b)
mp 279°-280° C. _
(1) N-(3-Pyridyl)-4-0x0-1,4.5.6.7,8-hexahydro-
cyclobeptalblpyrrole-3-carboxamide (Compound 6);
mp 224°-225° C.

(m) N-(4-Pyridyl)-4-oxo-1.4,5.6,7.8-hexahydro-
cycicheptalblpyrrole-3-casboxamide; mp 205° C.

() N-(4-Mcthoxy-3-pyridyl)-4-0x0-1,4,5,6,7.8-
Jpymrole-3-carboxamide:

s Dop
180°-182* C.
(0) N-(4-Mcthyl-3-pyridyl)-4-ox0-4,5 5,7-tetralipdro-1H-
indole-3-carboxamide,

(p) N<(2-Chlaro-1,8-napthyridin-7-yI)-4-ox0-4,5.6,7-
tetrabydro- 1H-indole-3-carboxamide (Compound 10).
(9) N-(1,8-Napihyridin-2-y1)-4-ox0-4.5,6.7-tetrahydro-
1H-indole-3-carbozamide; mp 305°-310° C. (d).
() N-{6-Methyl-1.8-sapthyridin-2-y1))-4-0x0-4,5.6.7-
1H-tadcle-3-carboxamide (Compound 11);
mp 343° C. (@)

(s) N-(2A-Dimetivyl-1 8- napthryridin-7-yI)-4-ox0-4,5,6.,7-
tetrshydro-1H-Indolo-3-carboxamide; mp 345°-347°

(I) N-(2-Quinclinyl)-4-axo-4.3,6,7-tetrabiydeo- 1 H-indole-
3-carboxamide (Compound 12); mp 335°-338° C
{(u) N-(3-Quinolinyl)-4-0x0-4,5,6,7-tetrabydro-1H-
indole-3-casboxamide; mp 262°-269" C.
(v) N-(6-Quinolinyl)-4-0x0-4.5.6,7-tetrahydro-1H-
indole-3-cashosamide; mp 319°-321° C.

(x) N-(6-Quinoxalinyl)-4-oxo-4,5.6,7-tetralrydro-1H-
indole-3-catbozamide (Compound 13); mp >300° C.
The invention apd the manner and process of making snd

m,smmmw o2 w nsing it, arc now descrdbed in such full, cloar, concise and

45 exact terme A to enable apy person

skilled in the an to which

(Compouad 3); mp 173°-181° C. 18 pevtalo, 10 make and use #0 same. 1 i 10 be understood
S “hmumm bm

prescat may
The following compounds are propared casentislly  therein without departing from the spiclt or scope of the
mwhmwlhmhmmmmuuuuumnudmﬁbm
point out and distinctly claim the subjeet matter regarded as
(.)WJJMW invention, the following claims coacinde this specification.

carboxamide (Compound 4). What is claimed ie:

(b) N-(3-Pyzidyl)4-ox0-4,3.6,7-tetrahydro-1H-indole-3- L A compound of tho formuia:
carboxamide.

(c) N-(4-Hihoxy-3-pyzidyl)-4-ax0-4,5.6,7-tetrabydro-1H- o ~
indole-3-carboxamide; mp 224°-225° C. ° n’

(@) N-(4-PyddyD)-4-020-4.5,6,7-totralyydeo-1H-indole-3- \.

carboxarnide; mp 319°-320° C. (d)-
{©) NMWJ#J—W . T
1H-indole-3-caxboxamide (Compound

() N-(3~ WS.S-MI—M,G.’I
1H-indole-3-carboxamide (Compoumé 7); mp
242°-243" C. ) &

(g) N-(2-Thiszolyl)-4-ox0-5,5-dimethyl-4.5.6,7-
tetrabydro-1H-iadole-3-cxboxamide (Compound 8).

W—x

or the pharmacewtically aoceptable nom-toxic salts thereof
wherein: .

50‘&



