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DIVISION DE NUEVAS CREACIONES

202012
Bogotd, D.C., 16 de marzo de 2010

Apoderado; Carlos Reinaldo Olarte Garcia

ASUNTO Radicacién 06-118770
Tramite 002
Evento 001
Actuacion . 430
Oficio e L4300
Folios

Patente de Invencion @D Patente de Modelo de Utilidad x>

Via Nacional X
Via PCT (fase nacional) &  Capl [ ] Cap.ll &
No. Sol. Internacional PCT/IB2005/001825

Fecha de Presentacion Internal. WQ2005/123718

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

1. Documentos estudiados
1.1. Descripcién: Folios: 83 a 222 Como se radico iniciaimente.

1.2. Reivindicaciones: Folios 223 a 228 Como se radico inicialmente.

1.3.  Prioridad: ~ Folio 1: JP2004-177488, 15-jun-2004
US 60/607008, 02-sep-2004
US 60/607035, 02-sep-2004
US 60/607048, 02-sep-2004

2. Objeto de la invencion

Titulo de la solicitud: DERIVADOS DE ACIDO CARBOXILICO DE
BENCIMIDAZOLONA.

Ef objeto de la invencion son los derivados 2-oxo-N-(piperidin/pirrolidin-4-ilmetil)-2, 3-
dihidro-1H-benzimidazol-1-carboxamida (l) y dos compuestos intermediarios del
sustituyente sobre el carbonilo (XI) y (1Xa), de las formulas:
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-Reivindicaciones 1-6: Un compuesto de la férmula (1).

-Reivindicacion 7-8: Composiciones que los contienen

-Reivindicaciones 9-10: Procedimiento de tratamiento que consiste en administrar un
compuesto a un paciente.

-Reivindicacion 11: Un compuesto de formula (XI).

-Reivindicacion 12:Un compuesto de férmula (1Xa).

Se catalogd la invencion, segun la Clasificacién Internacional de Patentes
(IPC.):C07D401/12, 401/14, 405/14, A61K31/4184.

3. Unidad de invencion (articulo 25 D 486 de la C.A.N.)

La presente solicitud no conserva la unidad inventiva comprende multiples grupos
inventivos:

-(i)  derivados 2-oxo-N-(piperidin-4-ilmetil)-2,3-dihidro-1H-benzimidazol-1-
carboxamida (I) vy derivados 2-oxo-N-(pirrolidin-4-ilmetil)-2,3-dihidro-1H-
benzimidazol-1-carboxamida (1);

-(ii) compuestos de férmula (IXa).

-(iii) compuestos de férmula (XI).

La porciéon estructural que comparten y que se conserva en todas las
reivindicaciones no es nueva, por lo tanto no se puede basar sobre ella la unidad
inventiva, y como debe ser sabido por el interesado, la unidad inventiva se da
cuando la estructura que se conserva en las reivindicaciones €s nueva, porque es la
que conlleva las caracteristicas técnicas especiales.

4. Excepcidn a la patentabilidad (articulo 20 D486 literal d) de la C.A.N.)

-Las reivindicaciones 9-10 reclaman un método de tratamiento para el cuerpo
humano o animal, por lo tanto esta bajo el alcance el articulo 20, literal d) D486de la
C.AN.

5. Determinacion del Estado de la Técnica

La fecha que se ha tenido en cuenta para determinar el estado de la técnica fecha
de presentacion de la solicitud de la cual se reclama prioridad, 15/jun.2004.



Teniendo en cuenta la fecha indicada se realizé la busqueda del estado de la
técnica, en bases de datos donde esta oficina tiene acceso libre, para busqueda de
documentos relacionados con la materia que se reclama como nueva e inventiva en
presente solicitud, encontrandose los siguientes documentos mas relevantes:

° . Fecha de
N Documento Titulo Presentacion®
Benzimidazolone compounds having e,
D1 | W02005021539 5-HT,4 receptor agonistic activity 03-sep-2003
° . Fecha de
N Documento Titulo Publicacién
Nitrogen containing heterocyclic
D2 | W09318027 compounds useful as | 16-sep-1993
pharmaceuticals
New benzimidazoline-2-oxo-1-
D3 | EP0309425 carbociclyc acid derivatives useful as | 29-mar-1989

5-HT receptor antagonists

Benzimidazoline-2-oxo-1-carbociclyc
D4 | US 5223511 acid derivatives useful as 5-HT | 29-jun-1993
receptor antagonists

Benzimidazoline-2-oxo-1-carbociclyc
D5 | US5358954 acid derivatives useful as 5-HT | 25-oct-1994
receptor antagonists

*Se trata de una solicitud colombiana esta fecha corresponde también a la fecha de
presentacion de la solicitud colombiana aun sin haber sido publicada o sin habéersele
cumplido el plazo previsto en el art.40.

6. Analisis de patentabilidad (articulo 14 D486 de la C.A.N.)

6.1. Novedad (articuio 16 D486 de la C.A.N.) Se realiza el anélisis solo para la
primera invencion reivindicada. (reiv 1-10)

La solicitud en estudio reclama los derivados de 2-oxo-N-(piperidin/pirrolidin-4-

ilmetil)-2,3-dihidro-1H-benzimidazol-1-carboxamida (l) que estan bajo la féormula
Markush(l):

()

—D‘i la anteriorida D1 describe compuestos 2-oxo-N-(piperidin/pirrolidin-4-ilmetil)-2,3-
dihidro-1H-benzimidazol-1-carboxamida que caen dentro de la formula (1):
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wherein
Het represents a heterocyclic group having one nitrogen atom, to which B binds
directly, and from 4 to 7 carbon atoms, and said heterocyclic group being
unsubstituted or substituted by 1 to 4 substituents independently selected from the
group consisting of substituents o';
A represents an alkylene group having from 1 to 4 carbon atoms;
B represents a covalent bond or an alkylene group having from 1 to 5 carbon atoms,
and said alkylene group being unsubstituted or substituted by an oxo group when R’
represents a heterocyclic group;
R’ represents an isopropyl group or a cyclopentyl group;
R’ independently represents a halogen atom or an alkyl group having from 1 to 4
carbon atoms; mis 0, 1, 2, 3 or 4; and
Véase toda la anterioridad.
-D2 ensefia derivados de 2-oxo-N-(piperidin/pirrolidin-4-iimetil)-2,3-dihidro-1H-

benzimidazol-1-carboxamida que estan comprendidos en la formula:

Accordingly, the present invention provides a compound of formuila (), ora
pharmaceutically acceptable salt thereof:

ﬂg, ,GO-Y-Z
N
e’
X
(1)
wherein:

X4-X2 is NR;-CO or CRyRo-CR3R4 where
Rz and Ry to R4 are independently hydrogen or Cy.g alkyl; andfor



R1/R2 and Ra/R4 together are a bond and/or R1/Ra/Ra/R4 are joined to form
Cs.g polymethylene;

Rq is hydrogen, halo, C1.g alkyl, amino, nitro or C1.g alkyl;

Rp is hydrogen, halo, C1.g alkyl or C1.g alkoxy;

Y is O or NH;

Z is of sub-formula (&), (b) or {c):

(CHa)q

{CH,), 4—Fe
N
A

wherein

nlis1,2,30r4;n2is0,1,2,30r4;n3is2,3,40r5;

qis0,1,20r3;pis0, 1or2;mis 0,1 0r2;

Rs is hydrogen, Cq.12 alkyl, aralkyl or Rg is (CHp)z-R1o wherein zis2or3
and Ry is selected from cyano, hydroxyl, C1.g alkoxy, phenoxy,
C(O)C1.g alkyl, COCgHs, -CONR11R12, NR11COR12, SO2NR11R12
or NR11502R12 whersin Ry{ and Rqp are hydrogen or Cy.g alkyl;
and

Rg, Ry and Rg are independently hydrogen or C4.g alkyl; and

Rg is hydrogen or C1.1¢ alkyl;

or a compound of formula (1} wherein the CO-Y linkage is replaced by a
heterocyclic bioisostere,

having 5-HT4 receptor antagonist activity.

Example 1

(1-Butyl-4-piperidyl)methyl 2,3-dlhydro-2-oxo-3H-benzimidazole-1-
5 carboxylate (E1)

2-Piperidylethyl 2,3-dihydro-2-0x0-3H-benzimidazole-1-carboxylate

hydrochloride (ES5)
Intermedio

Preparation of N-(1-"butyl-4-piperidyl)methylamine

Tal como puede verse en todo D2 especialmente en los ejemplos 1, 2,5-17, se
demuestra que los derivados 2-oxo-N-(piperidin/pirrolidin-4-ilmetil)-2,3-dihidro-1H-
benzimidazol-1-carboxamida, no son nuevos, como tampoco sus composiciones
farmacéuticas, ni tampoco su efecto terapéutico, entonces no se observa el aporte al
acervo tecnologico, ni el salto cualitativo a la regla técnica que presenta esta
solicitud, por lo tanto no cumple con el requisito técnico exigido en articulo 16 D486
de la C AN.

-Las anterioridades D3-D5 describen derivados 2-oxo-N-(piperidin/pirrolidin-4-ilimetil)-

&‘37/
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2,3-dihidro-1H-benzimidazol-1-carboxamida, que estan comprendidos en la formula:

“C ¥ — A
: o;lrv

N

wherein R represents a hydrogen atom, Ci-s alkyl, C1-¢ alkenyl of Cr-¢ alkynil; Rq and Rz may be at the same
time or not & hydrogen atom, halogen, trifluoromethyl, Ci-s aliyl, Cr-s alkoxy, Ce-g aliylthio, CGi-s aoyl,
carboxyl, C1-5 alkoxycarbonyl, hydroxy, nitro, amino optionally C1.4 aliyl Nemono or di-substituted, Ci.g
acylamino, Cr-g alkoxycarbonylamine, carbemoyl optionally Cr.q alkyl N-mono of di-sybstltuted, Gyann,
C-galiylaulphing, Cs-a alkylsulphonyl, amino sulphonyl optionally G @iyl W-msone or di-substituted, Cre
alkyi N-mono or di-substituted aminosulpherylaming, aminosulphonylamino; Y is oxygan o is N - Ra in which
Ha is & hydragen, a Cy.s alkyl or optionally substituted by one or more C1-¢ alkoxy hanzy!; A is a group selected
from:

%

(L:Hzip7< ‘ -
(CH2 . N — RS {a) N(

i

Ry Re

wherein p is 0, 17 ris 0,1, 2, 3; By is hydrogen atom or a G- sbkyl; Rs is 8 hydrogen atom, Cy.g alkyl. Ca.s
eycloalkyt, Ts-a cycioalicyl Cy-4 aliod substiuted phenyt Co.4 alkyf or Ry is a group of formula

{d)

Véase los documentos D3-D5 descripciéon y ejemplos, alli aparecen derivados
especificos de 2-oxo-N-(piperidin/pirrolidin-4-ilmetil)-2,3-dihidro-1H-benzimidazol-
1-carboxamida tal como los reclamados en la presente solicitud, con efecto
antagonista de la 5-HT, entonces no son nuevos, como tampoco sus composicones
farmacéuticas, ni tampoco su efecto terapéutico, entonces no se observa el aporte al
acervo tecnoldgico, ni el salto cualitativo a la regla técnica que presenta esta
solicitud, por lo tanto no cumple con el requisito técnico exigido en articulo 16 D486
de la C.AN.

Conclusion:
Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

*La solicitud que no cumple con el requisito de novedad obviamente no posee nivel
inventivo.

Documento N° Reivindicaciones Afectadas Requisito que Afecta
D1 1-10 Novedad
D2 1-10 Novedad
D3 1-10 Novedad
D4 1-10 Novedad
D5 ' 1-10 Novedad

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificacion de la presente comunicacion. En caso

31
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(54} Title: BENZIMIDAZOLONE COMPOUNDS HAVING 5-HT, RECEPTOR AGOMISTIC ACTIVITY

(57) Abstract: This invention provides
a compound of the formula (I} or a
pharmaceutically acceptable salt thereof, and

compositions contai soch compounds and
the use of such compeunds for the manufactzre
of medi for gast phageal reflux
()] disease, gastrointestinal disease, gastric

motitity disorder, non-uleer  dyspepsia,
functional dyspepsia, irritable bowel syndrome
({IBS), constipaton, dyspepsia, esophagits,
gastroesophageral disease, naosea, central
nervous system disease, Alzheimers disease,
cognitive  disorder, £mesis, migraine,

neurclegical disease, pain, cardiovascular diserders, cardiac [ailure, heart arrhythmia, diabetes and apnez syndrome. These
compounds have 5-HT, receptor agenistic activity, and thus are useful for the t of g phageal reflux disease,
non-uicer dyspepsia, functional dyspepsia, irritable bowel syndrome eor the like in lian, especiaily h
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PCT/IB2004/002741 "Z > 5

BENZIMIDAZOQLONE COMPOUNDS
HAVING 5-HT, RECEPTOR AGONISTIC ACTIVITY
Technical Field
This invention telates to novel benzimidazolone compounds. These

compounds have selective 5-HT, receptor agonistic activity. The present invention
also relates to a pharmaceutical composition, & method of treatment and use
comprising the above compounds for the treatment of disease conditions mediated by
5-HTs receptor activity.
Backpround Art

In general, 5-HT, receptor agonists are found to be useful for the treatment of
a variety of diseases such as gastroesophageal reflux disease, gastrointestinal disease,
gastric motility disorder, non-ulcer dyspepsia, functional dyspepsia, itritable bowel
syndrome (IBS), constipation, dyspepsia, esophagiiis, gastroesophageral disease,
nausea, cendral nervous system disease, Alzheimer’s disease, cognitive disorder,
emesis, migraine, neurological disease, pain, cardiovascular disorders, cardiac failure,
heart arthythmiz, dizbetes and apnea syndrome (See TiPs, 1992, 13, 141; Ford A. P.
D. W. etal., Med. Res. Rev., 1993, 13, 633; Gullikson G. W. et al., Drug Dev.
Res. 1992, 26, 405; Richard M. Eglen et al, TiP§5, 1995, 16, 391; Bockaert J. Et al,,
CNS Drugs, 1,6, Romanelli M. N. et al., Arzheim Forsch./Drug Res., 1993, 43,
913; Kaumann A. et al., Naunyn-Schiniedeberg's. 1991, 344, 150; and Romanelli M.
N. et ak.,, Arzheim Forsch. /Drug Res., 1993, 43, 913). Also, Mosapride is known to be
useful for the treatrnent of diabetes.

—

1t would be desirable if there were provided S-HT receptor agonists which
have more SHT receptor agonistic activities.

US5223511 discloses benzimidazole compounds as 5-HT4 receptor
antagonists. Especially, compounds represented by the following formula is

disclosed:
Q N/
}—NW
N
L=
N

/]\ Compound A
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I

»—NH
N
g ] =0
FZ N
R
0
wherein
Het represenis a heterocyclic group having one nitrogen atom, to which B binds
directly, and from 4 to 7 carbon atoms, and said heterocyclic group being
unsubstituted or substituted by 1 to 4 substituents independently selected from the
group consisting of substituents a';
A represents an alkylene group having from 1 to 4 carbon atoms;
B represents a covalent bond or an alkylene group having from 1 to 5 carbon atoms,
and said alkylene group being unsubstituted or substituted by an oxo group when R
represents a heterocyclic group; .
R represents an isopropyl group or a cyclopenty! group;
R? independently represents a halogen atom or an alkyl group having from 1 to 4
carbon atoms; mis 0, 1, 2, 3 or 4; and
R’ represents
@ a cycloalkyl group having from 3 to 8 carbon atoms, and said cycloalkyl
group being substituted by 1 to 5 substituents independently selected from
the group consisting of substituents o, or
(i)  aheterocyclic group having from 3 to 8 atoms, and said heterocyclic group
being unsubstituted or substituted by 1 to 5 substituents independently
selected from the group consisting of substituents B,
said substitnents ' are independently selected from a hydroxy group and an amino
group;
said substituents o are independently selected from a hydroxy group, an amino
group, a hydroxy-substituted alkyl group having from 1 to 4 carbon atoms, a carboxyl
group and an alkoxy group having from 1 to 4 carbon atoms; and
said substituents P are independently selected from a hydroxy group, a hydroxy-
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B
atet™ RS
s
R®—NH
(2-A)

wherein

R° represents a hydrogen atom or 2 N-protecting group;

Het represents a heterocyclic group having one nitrogen atom, to which B binds

directly, and from 4 to 7 carbon atoms, and said heterocyclic group being

unsubstituted or substituted by 1 to 4 substituents independently selected from the

group consisting of substituents o';

A represents an alkylene group having from 1 to 4 carbon atoms;

B represents 2 covalent bond or an alkylene group having from 1 to 5 carbon atoms,

and said alkylene group being insubstituted or substituted by an oxo group when R}

represents a heterocyclic group;

R represents

iy a cycloalkyl group having from 3 fo 8§ carbon atoms, and said cycloalicyl

group being substituted by 1 to 5 substituents independentty selected from
the group consisting of substituents o, or

[ s T

(i}  aheterocyclic group having from 3 to 8 atoms, and said heterocyclic group £

being unsubstituted or substituted by 1 to 5 substituents independentty
selected from the group consisting of substituents f3,
said substituents ! are independently selected from a hydroxy group and an amino
group;
said substitnents o are independently selected from a hydroxy group, an amino
group, a hydroxy-substituted alkyl group having fromz 1 to 4 carbon atoms, a carboxyl
proup and an atkoxy group having from 1 to 4 carben atoms; and
said substituents P are independently selected from a hydroxy group, a hydroxy-
substituted alkyl group having from 1 to 4 carbon atoms, a carboxyl group, an amino
group, an alkyl group having from 1 to 4 carbon atoms, an amino-substituted alky?
group having from 1 to 4 carbon atoms and a carbamoyl group,

Detailed Description of the Invention

N
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As used herein, the term “heterocyclic™ of “Het” means a heterocyclic group
having one nitrogen atom and from 4 to 7 carbon atoms such as

O O =0 Q-
O L

As used herein, the term "alkylene" in “A” means straight or branched chain
saturated radicals having I to-4 carbon atoms, including, but not limited to methylene,
ethylene, n-propylene, isopropylene, n-butytene, isobutylene, sec-butylene, tert-
butylene. The "allcylene"” in “A” represents preferably a methylene group, an ethylene
group or a propylene group; more preferably a methylene group or an ethylene group;
most preferably a methylene group.

As used herein, the term “alkylene” in “B” means straight or branched chain
saturated radicals having 1 to 5 carbon atoms, including, but not limited to methylene,
ethylene, n-propylene, isoprapylene, n-butylens, isobutylene, sec-butylene, tert-
butylene, n-pentylene, isopentylene, sec-pentylene, tert-pentylene. The “alkylene” in
“B* represents preferably an alkylene group having from ! to 4 carbon atoms; more
preferably an akylene group having from 1 to 3 carbon atoms; mach more preferably
amethylene group or an ethylene group; further more preferably a methylene group.

As used herein, the term “halogen” in “R” means fiuoro, chioro, bromo and
iodo, preferably fluoro or chloro.

As used herein, the term “alkyl” in “R2: « * of ““a hydroxy-substituted
alkyl group” and “an alkoxy group having from 1 to 4 carbon atoras™ in “substituents
o2, “alkyl” in “substituents §”; and “alkyl” of “a hydroxy-substituted alkyl group™
and “an amino-substitated alky} group” in “substituents B mean straight or branched
chain saturated radicals having 1 to 4 carbon afoms, including, but not fimited to
woethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl.

As used herein, the term “cycloalky]l” in “R* means cyclic alky} group

having 3 to 8 carbon atorns, such as cyclopropyl, cyclobutyl, eyclopentyl, cyclohexyl,
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cycloheptyl, cyclooctyl, and efc.

As used herein, the term “heteracyclic” of “R> means a heterocyclic ring
which has one or more heterc atoms in the ring, preferably has 2 to 6 carbon atoms
and [ 1o 3 heteroatoms, including aziridinyl, azetidinyl, piperidinyl,
morpholiny{including morpholino), pyrrolidinyi, pyrazolidinyl, piperazinyl,
tetrahydropyrazolyl, pyrazolinyl, tetrahydropyranyl and etc.

The term “treating”, as used herein, refers to reversing, alfeviating, inhibiting
the progress of, or preventing the disorder or condition to which such term applies, or
one or more symptoms of such disorder or condition. The term “treatment” as used
herein refers to the act of treating, as “treating” is defined immediately above.

A preferred compound of formula (%) of this invention is that wherein
Het represents a hqterocyclic group selected from

—( | {\Nf, —~[v- _
——@N_

said heterocyclic group being unsubstituted or substituted by 1 to 3 substituents
independently selected from the group consisting of substituents &'; and
A represents an alkylene group having from 1 to 3 carben atoms.

A more preferred compound of formula (I} of this invention is that wherein

O~
Het represents a group of formula ,

and this group being unsubstituted or substituted by ene substituent selected from the
group consisting of substituents als

A represents an alkylene group having from 1 to 2 carben atoms;

B represents an alkylene group having from 1 to 4 carbon atoms, and said alkylene
gronp being unsubstituted or substituted by an oxo group when R? Tepresents a
heterocyclic group;

R? independently represents a halogen atom or au alkyt group having from 1 to 2

carbon atems; mis 0, 1 or 2; and
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R’ represents
(£} a cycloallcyl group having from 4 to 7 carbon atomns, and said cycloatkyl
group being substituted by 1 to 3 substituents independently selected from
the group consisting of substituents o, or
(i}  aheterocyclic group having from 4 to 7 atoms, and said heterocyclic group
being unsubstituted or substifuted by 1 to 3 substituents independently
selected from the group consisting of substituents .
Also, a further preferred compound of formula {I) of this invention is the
compound or its pharmacentically acceptable salt wherein

N—
Het represents a group of formufa 46

and this group being unsubstituted or substituted by one substituent seiected from the
group consisting of substituents a';
A represents a methylene group;
B represents an alkylene group having from 1 to 2 carbon atoms;
R! represents an isopropyl group;
RrR? independently represents a fluorine atom, a chlorine atom or a methyl; and
R® represents
(i) a cycloalkyl group having from 5 to 7 carbon atoms, and said cycloalkyl
group being substituted by 1 to 2 substituents independently selected from
the group consisting of substituents o, or
(i) 2 heterocyclic group having from 5 to 7 atoms, and said heterocyclic group
being unsubstituted or substituted by 1 to 2 substituents independently
selected from the group consisting of substituents B,
said substituents o are independently selected from a hydroxy group, an amino
group and an alkoxy group having from 1 to 2 carbon atoms; and
said substituents B are independently selected from a hydroxy group, a hydroxy-
substituted atkyl group having from 1 to 2 carbon atoms, 2 carboxyl group, an amino
group, an amino-substituted alky] group having from 1 to 2 carbon atoms and a
carbameoyl group.
A further preferred compound of formula (T) of this invention is the compound
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Most preferred compounds of formula (¥) of this invention is the compound or
its pharmaceuticalty accepiable salt, wherein
<O
Het represents a ggoup of formula s
A represents a methylene group;
B represents a methylene group;
R represents an isopropyl group;
R represents a fluorine atom; m is §; and
R’ represents :
[§1) a cyclohexy! group substituted by 1 or 2 hydroxy group (especially
dihydroxycyclohexyl), or
{it) a tetrabydropyran group substituted by 1 or 2 hydroxy group (especially
hydroxytetrahydropyranyl}.

In the compounds of formula (1) or the pharmaceutically acceptable salt, R?
preferably represents a fluorine atom, a chlorine aton, a methyl group or an ethylene
group; more preferably a fluorine atom, a chlorine atom, a methyl group; most
preferably a fluorine atom.

In the compounds of formula (I) or the pharmaceutically acceptable salt, m is
preferably 0, 1 or 2; more preferably 0 or 1; much more preferably 0.

Preferred individual compound of this invention is:
N-({1-[(4-hydroxytetrahydro-2H-pyran-4-ylmethyl |piperidin-4-yl} methyl)-3-
isopropyl-2-0x0-2,3-dihydro-1 H-benzimidazole-1-carboxamide;

N-({1-[{trans-1 A-dihydroxyhexyl)methylJpiperidin-4-yl} methyl)-3-isopropyl-2-oxo-
2,3-dihydro-1 H-benzimidaznole-1-carboxamide;
N-{{1-(cis-1,4-dihydroxyhexyl)methyl]piperidin-4-y!} methyl)-3-isopropy!-2-oxo-
2,3-dihydro-1H-benzimidazole- 1 carboxamide; and
6-fluoro-N-{{1-[(4-hydroxytetrahydro-2 H-pyran-4-yl)methyl]piperidin-4-yl} methyl)-
3-isopropyl-2-oxo0-2,3-dihydro-1 H-benzimidazole- 1 -carboxamide,
or a pharmaceutically acceptable salt thereof.

A preferred compound of formuta (2-A’) of this invention is that wherein
R" represents a hydrogen atom or a ¢-butoxycarbonyl group;



% -

PCI‘ WORLD INTELLECTUAL PROPERTY ORGANIZATION
Internations] Bureay

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) Interpational Patent Classification 5 :

{11) Ietervational Publication Namber:

WO 53/18027

(22) Intermationat Filing Date: 25 February 1993 (25.02.93)

(39) Priority data:
9204565.7 3 March 1992 (03.03.92) GB

(7E) Applicant for off designated Stares excepr US): SMITH-
KLINE BEECHAM PLC [GB/GB}l; New Horizons
Court, Brentford, Middlesex TWB 9EP (GB).

(72} Inventors; and

(75) Inventors/Applicaats (for US only) - KING, Francis, David
{GB/GB); GASTER, Laramie, Mary [GB/GB], WY-
MAN, Paul, Adran {GB/GB]; SmithKline Beecham
Pharmaceuticals, Coldharbour Road, The Pinnacies,
Harlow, Essex CM19 5AD (GB).

?&IE ;10/11612’ 455/02 Al (43} Intemational Publication Date: 16 September 1993 (16.09.93)
(21) Infernational Application Nomber: PCT/GB93/00395 | (74) Agent: JONES, Pauline; SmithKlire Beecham, Corporate

Patents, Great Burgh, Yew Tree Bottom Road, Epsom, | °

Surrey KT18 SXQ {GB).

(81) Desigrated States: AU, CA, JP, KR, NZ, US, European
patent {AT, BE, CH, DE, DX, ES, FR, GB, GR, IE, IT,
LU, MC, NL, PT, $E).

Pubilshed
With international search report.

(54) Title: NITROGEN CONTAINING HETEROCYCLIC COMPOUNDS USEFUL AS PHARMACEUTICALS

R, 0OYZ
N
\
x:xz
R,
I
(57} Abstract
Compnuuds of formula (l) and puni ically acceptable salts thereof and their use as pharmaceuticals in the treatment

Lof gastr s, disorders and CNS di

WO 93/18027

10

15

25

PCT/GBY3/(H395

NITROGEN CONTAINING HETERQCYCLIC COMPOUNDS USEFUL AS PHARMACEUTICALS

This invention relates to novel compounds having pharmacological activity, to
a process for their preparation and io their use as pharmacsuticals.

European Journal of Pharmacology 146 {1988}, 187-188, and Naunyn-
Schmiedeberg's Arch. Pharmacol. (1983) 340:403-410, describe a non
classical 5-hydroxyiryptamine receptor, now designated the 5-HT 4 receptor,
and that ICS 205-930, which is also a §-HT4 receptor antagonist, acts as an

antagonist at this receptor.

WO 91/16045 {SmithKline and French Laboratories Limited) describes the
use of cardiac 5-HT 4 receptor antagonists in the treatment of atrial

arrhythmias and stroke.

EP-A-501322 (Giaxo Group Limited) describes indole derivatives hawng

5-HT 4 antagonist activity.

EP-A-309423 (Istituto de Angeli S.p.A) and EP-A-247266 {Beecham Group
p.l.c.) describe 5-HT3 receptor antagonists derived from a benzimidazolong

orindoline nucieus.

A class of novel, structurally distinct compounds has now been discoverad,
which compeunds inciude benzimidazolone derivatives. These compounds

have 5-HT4 receptor antagonist activity.

Accordingly, the present invention provides a compound of formula (), ora

phamaceutically acceptable salt thereof:

R, COYZ

wherein:
X1-Xz is NRz-CO or CR1Rp-CR3R4 where

0

35 Rzand Ry to R4 are independently hydrogen or C1.p alkyi; and/or

a_e QI?D

%

7’
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Rq,Rp and Ry/R4 together are & bond and/or Rq/RofAg/Ry are joined to form
Cag polymethylene;

Ry, is hydrogen, halo, C1-g alkyl, amino, nitro or Cy.g alky;

Rp, is hydrogen, hale, C1-g alkyl or C1-g alkoxy;

YisCorNH;

Z is of sub-formula (a}, (b} or (c):

{CH,), JRe
LS
(a}
R,

e
{%}“ziﬁmzh |

Ry
{CHy)? —Niﬂg

(b)

(©

wherein

ntis1,2,30r4;n2is0,1,2,30r4;n3is 2,3, 40or5;

qis0,1,20r3;pis0,1or2;mis0, 1or2;

R is hydrogen, C1.12 alkyl, arakkyl or Rg is (CHp)z-R1g wherein zis 2 or 3
and R4 is selected from cyanc, hydroxyl, C.g alkoxy, phenoxy,
C{OJC1.g alkyl, COCgHs, -CONR{ 1R12, NR11COR{2, SOoNR¢1R12
or NRq1S02R 2 wherein Ry4 and Ry are hydrogen or G1.g aligy;
and

Rg, R7 and Rg are independently fiydrogen or C1.g alkyi; and

Rg is hydrogen or C1.1g alkyl;

or a compound of formula {f) wherein the CO-Y finkage is replaced by a
heterocyclic bicisostere;

having 5-HT4 receptor antagonist activity.

Examples of alkyl or alkyl containing groups include C4, C2, C3, C4. Cs, Cg,
C7.Cg, Cg, C1p. C11 of C1p branched, straight chained or cyclic alkyl, as

WO 93/18027 PCT/GBY3/00395
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appropriate. C1_4 aficyl groups include methyl, ethyl, - and iso-propyl, -,
ise-, sec- and tert-butyl. Cyclic alkyi includes cyclopropyl, cyciobutyl,
cyclopenty|, cyclohexyi, cycloheptyl and cyclooctyl.

Aryl includes phenyl and naphthyl optionally substituted by one or more
substituents selected from halo, Cq.g alkyl and C.g akoxy.

Halo includes fluorp, chloro, bromo and iodo.

A suitable bioisostere for the amide or ester linkage containing Y in formuta

(1), is of formuta {d):
ys
_t
. t./U\

{d)

wherein

the dotted circle represents one or two double bonds in any position in the 5-
membered ring; H, J and i independently represent oxygen, sulphur, nitrogen
or carbon, provided that at least one of H, J and [ is other than carbon; U
represents nitregan or carbon.

Suitable examples of (d) are as described for X, Y and Z in EP-A-328200
{Merck Shamp & Dohme Lid.}, such as an oxadiazole moiety.

Suitable examples of X4-Xz when CR{Rp-CR3R4 include CHp-CHs and
CH=CH. Xq-Xo is preierably NRz-CO, however, such as NH-CO or NEt-CO.

Ra i§ preferabily hydrogen.
Ry is preferably hydrogen or halo, such as iodo.

Y is preferably O or NH.

=9

(&2
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When Z is of sub-formula {a}, n is preferably 2, 3 or 4 when the azacycle is
attached at the nitregen atom and n is preferably 1 when the azacycle is
attached at a carbon atom, such as the 4-position when gis 2.

5§ When Zis of sub-formuia {b), n2 is preferably such that the number of carbon
atoms between the astsr or amide linkage is from 2 fo 4 carbon atoms.

Suitable values forpand mincludep=m=1;p=0,m=1,p=1,m=2,

p=2m=1.
i0
« When Z is of sub-formula {c), n3 is preferably 2, 3 or 4.
Rg and Rg are preferably both alkyl, especiaify one of Rg and Rgis C4 or
larger alkyt.
15
Spedific values of Z of particular interest are as follows:
N Bu
NO 0
N
/@ {it)
VAN N
(it}
20
A~ _ANMe Bu (iv)
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ltis believed that platelet-derived 5-HT induces atrial arthythmias which
encourage atrial fibrillation and atrial disorders are associated with
symptomatic cerebral and sytemic embolism. Carebral emboiism is the most
common cause of ischaemic stroke and the heart the most common source of
embolic material. Of particular concern is the frequency of embolism
associated with atrial fibrillation. ’

Anxiolytic activity is likely to be effected via the hippocampus (Dumuis ef af
1988, Mol Pharmacoi., 34, 880-887). Activity may be demonstrated in
standard animal models, the sodial interaction test and the X-maze test.

Migraine sufferers cften undergo situations of anxiety and emotional stress
that precede the appearance of headache {Sachs, 1985, Migraine, Pan
Books, London). it has aiso been observed that during and within 48 hours of
a migraine attack, cyclic AMP levels are considerably increased in the
cerebrospinal fluid (Welch ef al, 1976, Headache 16, 160-167). it is believed
that a migraine, including the prodomal phase and the associated increased
levels of cyclic AMP are related to stimulstion of 5-HT 4 receptors, and hence
that administration of a 5-HT4 antagonist is of potential benefit in relieving a
migraine attack.

The invention aiso provides a pharmaceutical composition comprising a
compound of formuta (1), or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.

Such compositions are prepared by admixture and are usually adapted for
enteral such as oral, nasal of rectal, or parenteral administration, and as such
may be in the form of tablets, capsules, oral liquid preparations, powders,
granuies, jozenges, reconstitutabie powders, nasaf sprays, suppositories,
injectable and infusabie solutionsor suspensions. Sublingual or transdermal
administration is aiso envisaged. Orally administrable compositions are
preferred, since they are mare convenient for general use.

Tablets and capsuies for oral administration are usually presented in a unit
dose, and contain conventional excipients such as binding agents, fillers,
diluents, 1abletting agents, lubricants, disintegrants, colourants, flavourings,

2
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Exarmnple 1

(1-Butyl-4-piperidylimethyl 2,3-dIhydro-2-0xo-3H-benzimidazole-1-
carboxylate (E1)

A solution of {1-butyl-4-piperidytimethyl 2-aminophenyicarbamate (D1b),
(2.90g, 0.0095 mole) in dichlaromethane (50mi} with triethylamine (1.5mi)
was added to a stirred solution of trichloromethyl chloroformate (1.88g,
1.15ml, 0.0095 mole} in dichloromethane {50mi} at 50°C under nitrogen.
After 1h the solution was allowed to warm to room temperature and left for a
further 1h. The solution was treated with dilute HC!H acid (S0ml) and the white
solid produced was filtered off. The solid was suspended in 10% NapCO3
(aqueous) solution (50ml) and extracted with dichloromethane (3xt OOml}.'
The organic extracts were combined, dried {(NapSQ4} and concentrated in
vacuo to afford the title compound (E1) as an off white solid (2.20g, 70%) mp
130-1320C.

1H NMR 250MHz (CDClg)  3: .85 (br s, 1H), 7.92 (dd, 1H), 7.13-7.34 (m,
3H), 4.45 {3, 2H), 3.05-3.20 {m, 2H), 2.40-2.55 {m, 2H), 1.90-2.20 (m, 5H),
1.35-1.70 {m, 6H), 1.02 {t, 3H).

MS (El} MH* 332,

Example 2

(1-Butyl-4-piperidylymethyl 2,3-dihydro-2-0xo-3-ethylbenzimidazole-1-
carboxylate hydrechloride (E2)

To a stimed solution of {1-butyl-4-piperidyfimethyl 2,3-dihydro-2-ox0-3H-
benzimidazole-1-carboxylate (E1, 0.5g, 0.0015 mole) in dry DMF (15mf)
under nitrogen at room temperature was added, portionwise, sodium hydride
as an 80% dispersion in mineral oil {45mg, 0.0015 mole}. After hydrogen
evolution had subsided (80min), the solution was treated with ethyl iodide
(0.235g, 0.12ml. 0.0015 mole) and left to stir overnight. The resulting solution
was basified via addition of 10% agueous NaaCO3 solution (30 mi) and
extracted into ethy! acetate {3x50mi). The organic extracts were combined

L]
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ﬁ } N R4
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wherein R represents a hydrogen atom, Cy-g alkyl, G- alienyl

or Ci-g akigmil; Ay and Rz may be at the same time or not a

hydrogen atom, halogan, triflucromethyl, C1-s alkyl, C1- alkoxy,

Ci1-g alkyithio, C+.e acyl, carboxyl, C+.s alkoxycarbonyl, hydroxy, X {1

nnm amino opticnaly C1« alqﬂ N-mone or di-substiuted, C1-s

i Ci-s abh i carbameoy!l optionally

Gros allyl N-mono of di-substiftted, cyano, Cr-salkyisulphiny!, ﬁ

Chzk

Crs phonyl, aming sulphonyl optionally Ci-s alkyl

Hemeno o di-substituted, Cis aikyi H-mono or di-subsiftuted

aminosulpht ), 2min Y is oxygen or is I
N-Rg I which Rg is a hydrogen, a Gi-g alkyl or opticnally By

tdd
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wherein p is 0, 1; ris 0, 1, 2, 3; R is hydrogen atom or 2 Ca
alkyl; Rs Is a hydrogen atom, Ci-s afkyl, Cs-g cyclvalkyl, Ca-g
cycloalkyt G alkyl substituted phenyl C14 aflyl of Rs is a
group of formuls

“fTR

Re
wheren Rg is hydrogen atom, C+-s alkyt or an amina group and
Ry is hydrogen atom or C1-s alkyi, tautomars thereof and acid
addition saits of the aforesaid compounds.

The pi for the preparation of the compounds of
formutza [1) as well as pharmaceutical compositions containing
them are also described.

Z
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Description

The present invention relates to novel phamecologically active benzimidazoline-2-oxo-1-carboilic acid
derivatives, to the process for their preparation and to the pharmacettical campositions containing them. The-
new compounds are 5-HT receptor antagonists useful as anti-emetic agents and as gastric prokinetic agerits.
Serotonin (5-HT) is known to play 2 major role both in Central Mervous System (CNS) and in Peripheral
Mervous System (PNSL Compounds acting as 5-HT receptor antagonists may be effectively used in the
prevention or treatment of migraine, cluster headaches and trigeminel neuralgla. They may also be used in the
treatmant of certain CNS disorders such as anxiety and psychosis. Since 5-HT antagonists may have &
beneficial role on gastrointesting! motiilty a further use of these compounds is in delayed gastric emptying,
dyspepsia, flstulence, cesophageal reflux, peptic ulcer, constipation and irritable bowe! syndrome. Very
recently It has been also discovered that & number of 5-HT antagonists may be particularly useful in the
treatment of chemotherapy induced nausea and emesis (J.R. Fozard-Trends in Pharmacological Sciences 8
44, 1987, and refersnces cited thereln). We have now synthetized, and this s the object of the present
invention, a novel class of structurally distinct compounds showing specific 5-HT receptor blocking activity
which may be useful in the treaiment of chemotherapy and rediation induced nausea and emesis andfor of
delayed gastric emptlying. They may be also of value in the freatment of moftion sickness, arrhytmia, migraine,
cluster headaches, trigeminal neurzigia, anxisty and psychasis. Moreover they may be used in gastrointestinal
motility disorders such as dyspespsia, flatulence, oesophageal reflux, peptic ulcer, constipation, iritable bowet
syndrome and ipokinesia. The compounds, object of the present invention, have the general formula {1}

0=C — Y —A

0 (1}

wherein R represents a hydrogen atom, C1- alkyl, G1-6 alkeny! or G1-z alkynil; Ry and Rz may be at the same
fime or nat a hydrogen atom, halogen, triflucromethyl, Ci-s alkyl, C1-s alkoxy, C1s alkylthio, C1- acyl,
carboxyl, Ci-s alkoxycarbonyl, hydroxy, nitro, amino opticnaily C1-4 alkyl N-mono or di-substituted, Cig
acylamino, Ci-s alkoxycarbonylaming, carbamoyl optionally Ci-4 aliyl N-mono or di-substituted, cyano,
C1-galiyisulphing], Ci-s alkylsulphonyl, amine sulphomyi optionalty Ci-4 aliyl N-mono or di-substituted, C1-a
alkyl N-mona or di-substituted aminosulphonylamino, aminosulphonylamine; Y is oxygen or is N - Rs in which
PR3 is a hydrogen, 8 C1-g alikyl or optionally substituted by one or more C1-g alkoxy benzyl; A is a group selected
fram:

£P 0309423 A2
Ry |
(caz)p7<
(CH2 A N — RS (a)
Ry
(b}

\éij (e}

M (d}

wherein pis 0, 1; ris 0, 1, 2, 3; R4 Is hydrogen atom or a C1-4 alkyl; Rg is a hydrogen atom, C1.s akyl, Ca-a
cycloalikyl, Ca-g cycloalkyl Ci-4 alkyl,substituted pheryl C1-4 alkyl or Rs is a group of formula

-L=N-
1 N R?
R

6

wherein Rg s hydrogen atom, G4 alkyl or an amino group and Ry is hydrogen atom or Cs.g alkyl.

For the pharmaceutical use the compounds of general formula (1) are used as such or under the form of
tautomers or of physiologically compatible acid addition saits. The term ~acid addition salts” includes salts with
inorganic or organic acids. Physiologically compatible acids used for the salification include, for example,
maleic, citric, tartaric, fumaric. methansulphonic, hydrochloric, hydrobromic, idroiodic, nitric, sulphuric,
phospharic, acetic, benzoic, ascorbic acid. Physiologically acceptakle salts include also quaternary derivatives
of compounds of formula {1} obtained by reaction of the above compounds with compounds of formula Ra - G
wherein Fig is C1g aliyl, phenyt G1.g alky! ot Ca-7 cycloalkyl C1-4 alkyl and Q is 2 leaving group such as halogen,
p-toluensulphonate, mesylate. Preferred Rg groups are methyl, ethyl, n-propyl, i-propy, cyclopropylmethy!.
Physiclogically acceptable saits include also internal salts of compounds of formuia (I) such as N-oxides. The
compounds of formula (I} and their physiologicelly accepiable safts may alsc exist as physiclogically
acceptable solvates, such as hydrates, which constitute a further feature of the present invention. It has to be
understocd that the carbonyt group in position two of the general formuta {1} might existin its enof form when R
is hydrogen and that there are also the tattomers of the amiding derivatives of formula (I} wherein Rs is a group
of formula

19
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and Rg and Ry are as hereinbefore defined. The present invention therefore includes in its scope these
tautomeric forms both in term of the compounds and of the manufacturing process.

Some of the compounds of formula (1) according to the present invention contain chiral or prochiral centres
and thus may exist in different stereoisomeric forms including snantiomers of (+} and {-} type or mixtures of
them. The present invention includes [r its scope both the indfvidual isomers and the mixtures thereof.,

It has to be understood thet, when mixtures of optical isomers are present, they may be separated
according to the classlc resolution methods based on their different physico-chemical propsrties, e.g. by
fractional crystalization of thefr acid addition salis with a suiteble optically active acid or by the
chromatographic separation with a suitable mixture of soivents.

in the present ivention the term A of formula {a) means 3-finked 8-azabicyclo [3.2.1] octane or 3-linked
S-azabicyclo [3.3.1] nonane or 2-iinked-7-azabicyclo {2.2.11 heptane, 4-linked piperidine, the ore of formuta (b}
means 3 or 4-linked 1-azabicycio [2.2.2] octane, the one of formula {c) means 4-inked 1-azabicyclo [3.3.1]
nonane and the one of formula {d} means S-inked 2-azabicyclo {2.2.2] cotane.

The ferm halogen means fluorine, chiorine, bromine or jodine. it has also to be understocd that in
compounds of formula [i) the azabloyclic moleites of group A may be endo or exc subsiituted. Compounds of
formula {1} containing the pure endo or exo moleties may be preparsd starting from the appropriate precursors
or by separating mixtures of the endo or exo isomers not stersospecifically synthetized,by conventional
methods such as e.g.: chromatography.

The compounds of gensral formula (1) when R is H may be prepared by reacting a compound of general
formula 1)

— O — Y —A
(1)

wherein Ry, Rz, ¥ and A are as hereinbefore defined, with a reactive carbonyi derivative of fqrmuka 1)
g
I 1

¥X—C—X {1

whereln X and X1 are leaving groups identical or different from each other such as halogen, alogenated alkoxy,
alkoxy, heterocycle. Preferred groups are chlorine, trichioromethoxy, methoxy, ethoxy or imidazotyl. The
reaction may be conventionally carrled out in aprotic solvents such as benzene, tolushe, etiyizcetate,
acetonitrile, tetrahydrofurane, methylene chioride, chioroform, carbontetrachlorida or dimethylformamide at a
temperature ranging from 0° 16 100°C, preferably at 5°C of at the boiling point of the solvent of cheice. The
presence of an acid acceptor such as triethylamine may be beneficia! in some instancss.

Compounds of general formula (I} used as starting materials in the above mentioned process, may be
prepared by reducing a compound of formula {IV)

EP 0309423 A2

H
R {
1 N—CO—Y—A
(v
R ND,

wherein B+, Rz, ¥ and A are as herzinbefore defined, with hydrogen or a hydrogen donor such as ammonium
formate, cyclohexene, ciclohexadiene, hydrazine. The reduction is preferably carried out with hydrogen in the
prasence of a sukable catalyst, preferably 50 or 10%% Pd/C or Raney nicke! in the presence of 2 suitable
solvent such as methanol, ethansl, toluene, water or a mixture of them. The same reduction may be
conveniently camried out with iron in acidic medium or in the presence of Felly, with Zn in acetic or
hydrachloric acid, with SnClz in hydrochloric acid or with other reducing agents such as titanium trichloride,
terrous sulphate, hydrogen sulphide or its salts, sodium hydrosulphite.
Compounds of general farmula {IV) may be prepared by reacting a compound of general formula (V)

()

R2 N02

wherein Ry and Rz are as hereinbefore defined, with & reactive intermediate of general formulz (Vi)
%X-1 y-A (V1) wherein X, ¥ and A are as hereinbefore defined. The reaction is carried out in an aprotic
solvent such as tetrahydrofurane, acetonitrile, chloroform, toluene, chicrobenzene or without solvents, and
optionally in the presence of an zcid acceptor, preferably in pyridine at a temperature ranging from 20° to
100°C prefetably at 20° or at B0°C.
The compounds of gensral formula ({), wherein R1 and Rz are both hydrogen atoms and A Y and A are as
hereinbefore dafined, may conveniently be cbtained by reacting a compound of formula (Vif)

R
i
N
@ } h (vit)
NG
M

@

wherein M is a metal atom, such as sodium, potassium or Fthium, preferably sodium with a compound of
formula (V). The reaction is preferably carried out in a polar aprotic solvent, such as dimethy! formamide or
tetrahydrofurane at 2 temperature ranging from 0° to 100°C, preferably at room temperature.

Compound {VIl) is gererated "in situ™ from the corresponding hydrogen compounds by means of sodium,
potassium, sodium hydride, potassium hydride, pe fum tert-butyiate, buthyllithium, lithium diispropylamide,
preferably sodium tydride.

The compounds of general formula (1), wherein Ry and Az are both hydrogen atoms R, Y and A are as
hereinbefors defined, may be also prepared by reacting a reactive compound of general formula {VIli}

10
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Ry 0=$—Y—n o
N
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N
{
R; R

wherein R is hydrogen, Ci.s alkyl, Cz¢ alkenyl or Cz.4
alkynyl; Ry is hydrogen; R; is hydrogen, halogen or
Cis2lkoxy; Y is oxygen or N—Rjin which Rjis hydro-
gen; A is a group selected from:

R @)

!Giz)y7<

@ N—Rj

Ry
®)

{©

)y

Rs

B. Stempel; Mary-Elier M. Timbers
[57] ABSTRACT

New pharmacclogically active benzimidazaline-2-oxc-
1-carboxylic acid derivatives which are 5-HT receptor
sntagonists useful as antiemetic agents and as gastric
prokinetic agents of the following formula:

“The processes for the prep of_théu

herein p is 1; 7is 0, 2 or 3: Rsis hydrogen; Rsis hydro-
gen, Ci.salkyl, or Rs is a group of the formula —CRg.
=N—R7; wherein Rs is hydrogen, Cj4 alkyl or amino
and R1is hydrogen or C;galkyl; or a pharmaceutically
acceptable acid addition salt thereof.

P

formula (I) as well as phar
containing them are also described. )

9 Claims, No Drawings
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BENZIMIDAZOLINE-2-0X0-1-CARBOXYLIC
ACID COMPOUNDS USEFUL AS 5-HT RECEPTOR
ANTAGONISTS

RELATED APPLICATIONS

This is 2 continuation-in-part of app ion Ser. No.
768,497, filed Sep. 30, 1991, now abandoned, whichis s
continuation of application Ser. No. 552,353, filed Jul.
12, 1990, now abandoned, which is a continuation of
application Ser. No. 243,949, filed Sep. 13, (988, now
abandoned.

FIELD OF THE INVENTION

The present invention relates to novel pharmacologi-
cally active benzimidazoline-2-oxe-1-carboxilic acid
derivatives, to the process for their preparation and to
the phar ical positi ining them. The
new compounds are S-HT P gonisis useful as
antiemetic agents and as gastric prokinetic agents.

BACKGROUND OF THE INVENTION

Serotonin (5-HT} is known to play a major role both
in Central Nervous System (CNS) and in Peripheral
Nervous System (PNS). Compounds acting as 5-HT
receptor antagonists may be effectively used in the
prevention or treatment of migraine, cluster headaches
and trigeminal neuralgia. They may also be used in the
treatment of certain CNS disorders such as anxiety and
psychosis, Since S-HT antagonists may have a beneficial
role on gastrointestinal motility a further use of these
compounds is in the treatment of delayed gastric empty-
ing, and related disorders such as dyspepsia, flatolence,
oesophageal reflux, peptic ulcer, constipation and irrita-
ble bowel syndrome. Very recently it has been also
discovered that a ber of 5-HT gonists may be
particularly useful in the treatment of chemotherapy
induced navsea and emesis (J. R. Fozard-Trends in
Pharmacological Sciences & 44, 1987, and references
cited therein).

DESCRIPTION OF THE INVENTION

‘We bave now synthesized, and this is the object of the
present invention, 2 novel class of structurally distinet
compounds which exhibit a specific 5-HT receptor
blocking activity which are useful in the treatment of
chemotherapy and radiation induced nausez and emesis
and/or of delayed gastric emptying. They are also of
value in the treatment of motion sickaess, arrhytamia,
migraine, cluster headaches, trigeminal igia, anxi-
ety and psychosis. Moreover they are useful in the treat-
ment of gastrointestinal motility disorders such as gas-
trointestinal ipomotility end related disorders such as
dyspespsis, flatul phageal reflux, peptic uicer,
constipation, irritzble bowel syndrome. The com-
pounds, object of the present invention, have the gen-
eral formuls (T} -

Ry OS?—Y—A a
N
oo
N
i
#2 R

wherein R is hydrogen, Cr.galkyl, Cz.6 alkeny! or Cas
alkynyk; Ry is hydrogen; R; is hydrogen, hal or

19

65

2
Cygalkoxy; Y & oxygen or N—Rg3, in which Ry is hy-
drogen; A is a group selected from:

Ry @

{CE, N—Rs

Ry
{}
N
)
N
@
N
|
Rs

wherein p is 1;7is 0, 2 or 3; Rsis hydrogen; Rsis hydro-
gen, Cygalkyl, or Rsis & group of the formula —CRg.
=N-~-Rz wherein R is hydrogen, Ci.4 alky! or amino
and Ry is bydrogen or Cj.g atkyl.

For pharmaceutical use the compounds of general
formulza (I} can be used in the form shown, or in th
form of or as physiclogically acceptable acid
addition salts. The term “acid addition salts” includes
salts with inorganic or organic acids. Physiologically
acceptable acids used for the salification include, for
example, maleic, citric, tartaric, fumaric, methansul-
phonic, hydrochloric, hydrobromic, iroiodic, nitric,
sulphuric, phosphoric, acetic, benzoic, ascorbic acid,
Physiologically acceptable salts include also quaternary
derivatives of compounds of formula (I) obtained by
reaction of the sbove compounds with compounds of
formula Ry—Q wherein Ry is Cig alkyl, phenyl C;5
alkyl or Cy.5 cycloalkyl Cj4 alky? and Q is a Zeaving

ptoh Py ),

Hhal

group sech as 2 p Y
Preferred Rs groups are methyl, ethyl, n-propyl, isc-
propyl and cyciopropylmethyl. Physiologically accept-
able selts also include internal salts of compounds of
formala (I} soch as N-axides. The compounds of for-
mula (I} and their physiologically acceptable salts may
alsc exist as physiologically acceptable solvates, such as
hydrates, which constitute a further aspect of the pres-
ent invention. It hes to be understood that the carbonyl
group in position two of the general formuta () might
exist in its encl form when R is hydrogen snd that there
are also the of the amidinc derivatives of
formula {I) wherein Rs is a group of formula—CRg.
=N—R; und R¢ and Ry are as hereinbefore defined.
The present invention theérefore includes in its scope
these tautomeric forms.

Some of the compounds of formula (1) according to
the present invention contain chiral or prochiral centres
and thus may exist in different sterecisotueric forms

lud of (+}and () type or mixtures

2Pz

<

q
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preferably halogen and halogenated alkoxy. The reac-
tion is carried out in aprotic soivents such as tetrahydro-
foram, acelonitrile, methylere chloride or chloroform at
a temperature between 10° C. and the boiling point of
the solvent of choice, preferably at room temperature.

s of general formula (VI} are preferably
isclated as hydrochloride salts.

Compounds of general formula (VIE) are either com-
mercially available or may be prepared according to
kaown procedures, for example, endo-9-methyl-9-
azabicyclo [3.3.1inonan-3-ol is prepared according to C.
L. Zirkle et al. J. Org. Chem 26, 395 (1961), endo-8-phe-
nyl-methyl-8. azsbicyclo[3.2.1}octan-3-ol is
according to MNador et al. Arzeneim Forsch 12, 305
(1962)

The compounds of general formula {I), wherein R
md Rzaxe both hydrogen atoms and R, Y and A are as

i defined, may cotveniently be obtained by
teacting a compound of formala (VIII)

N
)=°

NS

ME

wherein M is a metal atom, such as sodium, potassium
or lithium, preferabiy sodium with a compound of for-
mula (VI}). The reaction is preferably carried out in a
polar aprotic solvent, such s dimethyl formamide or
tetrahydrofuran as & temperature ranging from 0° 1o
100° C., preferably at room temperature.

Compound {VIIT) is generated “in site” from the
corresponding hydrogen compounds by means of so-
dium, potassium, sodium hydride, potassium hydride,
pousm'um tcn-bntylaic, huthy!]ithium. lithium diiso-
propyl ly hydride.

Compoends wluch can be used to prepare the hydro-
gen compounds of formula (VIII) are either commer-
cially available or may be prepared according to 2.
Eckstein et al. J. Chem. Engineering Data 28, 279
{1983), or the referepces cited therein.

The compounds of general formula {I), wherein Ry
and R; are both hydrogen atoms R, Y and A are as
hereinbefore defined, may be also prepared by reacting
a reactive compornd of general formula (IX)

{VILI)

=it

H ax
N,
Y=o

]

M—p—2

wherein K and X are as hereinbefore defined, with a
compound of formula {X)

ZY-A x)

wherein Z is a hydrogen atom, a metal preferably Li,
Ma or K, Y and A are as hereinbefore defined. The
reaction is carried out in an aprotic solvent such as
tetrahydrofuran, chioroform, acetonitrile, o-dichloro-
benzene and optionally in the presence of an acid accep-
tor such as pyridine or eriethylamine, preferably pyri-
dine, at a {emperature renging from §° to 200° C., pref-

25
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erably between 20" and 160" C. Compounds of general
formula (IX), used as starting materials in the above
mentioned process, wherein R is hereinbefore defined
and X is chlorine, may be prepared according 10 the
method described by W. H. W. Lunn U.S. Pat. No.
4,061,861, Alternatively the same compounds may be
prepared by ing a o d of general formula
X1

-

wherein R is an hereinbefore defined, with a compound
of general formula {1}, wherein X and X! are as here-
inbefore defined, preferably they are halogen and halo-
genated alkoxy. The reaction is preferably carried out in
an inert solvent, such as tetrahydrofuran, dioxane or
dichicrobenzene optionally in the presence of charcoal
at temperature between 50° C, and 150° C., preferably
at the boiling point of the solvent. Compounds of gen-
eral formula (XI) are either commercially available or
they may be prepared according to Z. Eckstein et al. ¥.
Chem. Engineering Data 28, 279 (1983).

Compounds of general formnla {X), used as starting
materials in the sbove d process, wherein Z is
2 metal atom as hereinbefore defined, may be conve-
niently prepared by reacting a compound of general
formula (VI

o)

H-Y.A N

wherein Y and A are as hereinbefore defined, with a
meial, a metal hydride or a strong base such as, for
example, sodivm hydride, potassium hydride, metallic
sodium or potassium, potassium t-butylate, butyl lith-
ium, lithium diisopropylamide, prefershly sodium hy-
dride or butyl lithium in an aprotic solvent such as
tetrabiydrofuran, diethyl ether or dimethylformamide.

The reaction is preferably carried out at a temperature

between —78° C. 1o room temperature. Compounds of

formula (VII} are either commercially available or may
be prepared according to known procedures {c.f., for

example, C. L. Zirkle et al. J. Org. Chem. 26, 335

(1961); . Med. Chem, 16, 853 (1973); S. Archer J. Am.

Chem. Soc. 79, 41 {1957}, Chemical Abstract 94, 65477

{1981); European Patent Application 94.742 {1983); E.

F. Elslager J. Med. Chem. 17, 75 (1974); G. Kraiss et al.

Tetrahedron Lett. 12, 57 (1971); P. Dorstert et al. Eur.

J. Med. Chem. 19, 105 {1984). It has to be snderstood

that compounds of general fi ts (T} containing am R,

R.1, Rz, Riand Rs group which may give rise to apother

R, Ry, Ra, Ryand Rs group, ere useful novel intermedi-

amSomeofth:setmnsfofmamnsmnydsooccurm

the i for ds of general formula (T).

Some examples of such comusons. which obviously

are not exhaustive of all possibilities, are:

1) & npitro group may be transformed into an amino
group by reduction;

2) an amine group may be transformed into a Ci.g acyl-
amino group by acylation with a suitable carboxylic
acid derivative;

3) an aminc group may be transformed into a Cy_yalkyl
N-mono or di-substituted group by alkylation;

5,223,511

®

4) an smino group may be transformed into 8 Cy.¢ alk-
oxy carbonyl amino group by reaction with a suitable
reactive Ci.g alky! carbonic acid monoester deriva-
tive;

5% a carboxyl group may be transformed into a Ci6 %

atkoxy carbonyl group, or intc a carbameyl group
optionally Ci alkyl N-mono or di-substituted by
reaction of a suitable reactive carboxylic acid deriva-
tive with appropriate alechols and amines;

6) a carbamoyl group may be transformed into a cyano 10

group by dehydration;

Tha Cysalkyl thioor a Cp.galkyl suphinyl group may be
transformed into a Cy.s alkyl sulphinyl or a Cy.salkyt-
suphonyl group by oxidation;

8) an aromatic hydrogen group may be transformed into 13

a nitro group by nitration;

9) & hydrogen group may be transformed into a halogen
group by halogenation;

10) a secondary amide group, optionally conjugated
with other carboxamidic moleties, may be trans-
formed into 2 Cj¢ N-alkyl tertiary amide group by
alkylation;

11) a secondary amino group may be transformed into
an amidino derivative by reaction with appropriate
reactive compounds such as. e.g ethyl formimidate,
ethy! imidate or

12} a tertiary amino group may be transformed into a

quaternary ammonium derivative by reaction with a
suitable alicylating agent such as methyl bromide or
methyl iodide;

13} & tertiary araidic group optionally conjugated with
other carboxamidic moieties may be transformed into
a secondary amidic group by removing an optionally

Cy-5 alkoxy substituted benzyl. . s

These transformations are well known to any expert of
the branch.

The compounds of general formula (1} prepared ac-
cording to the process as above described may option-

ally be convened w1th morgamc of organic acids into 4

8
3-Ethyl-2,3-dihiydro-2-oxo-1H-benzimidzzole-1-car-
boxylic acid (endo-8-methyl-8-azabicycle[3.2.1Joct-
3-y1) ester {Compound 60).
2,3«dihydro-2-oxo- 1H-b:nzun|dazo]e~1-carboxyhc acid

{epdo-8-amidi bicyclo]d.2. 1joct-351) ester
{Compocund 44).
As already mumoned hcrembefere the new compounds
of formula (I), according to the p in jon, have

useful phamacologlcal prupemes owing to their ability
to the physiological 5-HT effects in warm-
blooded amimals. Therefore the new compounds are
commercially viable in the preveation and in the treat-
ment of disorders wherein 5-HT recepiors are involved
such as chemotherzpy or radiation induced nausea and
emesis, delayed gastric emptying, psychosis, and anxi-
ety.

The following tests shou{ that the compounds ac-

g to the p in hawve favorable charac-
teristics in these Tespects.
PHARMACOLOGY

Bezold-Jarisch reflex in anaesthetized rats

Rats (250-275 g} were anaesthetized with urethane
{1.25 g/kg ip.). Blood pressure was recorded from the
left femoral artery by means of a pressure transducer
(Statham) and heart rate was recorded by feeding a
cardiotachometer with the blood pressure signal.

The Bezold-Jarisch effect was elicited by rapid bolus
intravenous injection of S-HT {20 pg/kg).

Increasing doses of antagonists were injected 5 min
befare S-HT to evaluate their effect on the initial abrupt
cardiac slowing and associated fall in blood pressure
resulting from the reflex vaga! stimaiation. EDsg values
were calculated by linear regression analysis of the data
expressed as percentage inhibition.

The obtained potency of the compounds, object of
the present invention, is reported in the table I

TABLE 1

Compound EDsq (g% i-v) ED3p {pg kg, iv-)

the corresp gically compatible acid ad-
dition salts, for example. by conventional methods such 1 54 59
25 by reacting the compound, as base, with a solution of ;‘9 :; g :
the corresponding acid in 2 suitsble sclvent. Particu- 25 10 85
farly preferred acids include for example hydrochioric, 45 26 03 04
hydrobromic, sulphuric, acetic, citric, fartaric acids. n 0.5 6.5
Particularly preferred compounds, according to the ﬂ éﬁg :;7
present invention are the following: 12 7 22
N-(I—azabmycloll 2.2oct-3-y1)2, 3-d1hydro-2-nx.o—il-l- i 37 37 39
azcle-1-carboxamide {Compound 28). 0 :; ?‘?m !ll-:u
N-{endo-9-methyl-9-szabicyclo[3.3.1]non-3.y1)-3-meth- prd byl 52
y1-2,3-dihydro-2-oxo-1H-benzimidazole.1-carboxa- [~ 48 7 4
mide (Compound 31). 50 &1 iR
N-(endo-B-methyl-8-azabicyclo[3.2.1oct-3-y1)-2,3- ;. :; g; 13
dihydro-2-ox0-1H-benzimidazole-1-carboxamide ss 5 o3 ;JI'
{Compound 26). . 26 13 14
N-{endo-9- mer.hyI-Sl-mbxcycch 3 l]non -3-y1)- 2,3— i 57 0 E)
dihydro-2 1H-b 60 3.2 51
(Compaund 27).
N-{endo-§-methyl-8-azabicyclo[3.2 1joct-3-yl)}-3-meth-. 60 Guinea pig ileum longitudinal Je-my ic
y1-2,3-diydro-2-oxo-1H-benzimidazole-i-carboxa- |/  plexus
mide (Compound 32). Male guinea pugs (Dunkin Hartley, 450-550 g) were
2,3-dihydro-2-oxo-IH-benzimidazole-1-carboxylic ;acid  killed by cervical d jon. A 2 cm seg of distal

{endo-S«methyl-9-azabicyclo{3.3. I]nnn-:i-yl) “ester

{Compound 19). ;
N-{endo-8-methyl-8-azabicyclof3.2. 1Joct-3-y1}-2,3- | /

dihydro-3-ethyl-2-ox0-1H-benzimidazole-1-car!

mide {Compound 43).

ileum, removed sbout 10 cm proximsl to the cacenm

‘68 wassnspendedundu[)igtewonmamm]organbath

g Tyrode solution (mM: NaCl 137; KC] 2.68;
CaCl; 1.82; NaHCO;s 5. 9, MgCl: §; NaH;P04 0.42; g!u—
cose 5.6) mygenatedw:th%%()zi% COy, at 37 C.

e )
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1s71 ABSTRACT

Pharmacologically active benzimidazoline -2-oxo-1-
carboxylic acid compounds which are useful for treat-
img a h host suffering from anxiety.
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BENZIMIDAZOLINE-2-0X0-1-CARBOXYLIC
ACID DERIVATIVES USEFUL AS 5-HT
RECEPTOR ANTAGONISTS

RELATED APPLICATIONS

This is a division of application Ser. No. 845,891, filed
Mar. 4, 1992, now U.S. Pat. No. 5,223,511 wh:ch Ba
continuation-in-part of app!lcatwn Ser. No. 768,497,
filed Sep. 30, 1991, now abandened which is a <« -
tion of application Ser. No. 552,353, filed Jul. 12, 1550,
now abandoned, which is & contipuation of application
Ser. No. 243,949, filed Sep. 13, 1988, now abandoned.

FIELD OF THE INVENTION

The present invention relates to novel pharmacologi-
cally active benzimidazoline-2-oxo-I-carboxilic acid
derivatives, to the process for their preparation and to
the pharmaceutical compositions containing them. The
new compounads are 5-HT receptor antagonists usefu] as
antiemetic agents and as gastric prokinetic agents.

BACKGROUND OF THE INVENTION

Serotonin (5-HT) is known to play a major role both
in Ceatral Nervous System (CNS) and in Peripheral
Nervous System (PNS). Compounds acting as 5-HT
recepmfmmgmﬁsmybeeﬁecnvelyusedmthe
pr ort of ine, cluster headaches
andmgmmalneura]g:a.‘l'heymayalsobeusedmtbe
treatment of certain CNS disorders such as anziety and
psychosis. Since 5-HT antagonists may have a beneficiel
rele on gastromtestinal motility a further use of these
compounds is in the treatment of delayed gastric empty-
ing, and related disorders such as dyspepsia, flatuience,
oesophageal refiux, peptic ulcer, constipation and irrita-
hlebowel syndrome. Very recently it has beern zlso

d that a b afS-HTantzgomstsmayhe
pameulaﬂyuwfulmﬂm
and is (1. R. Fozm'd’I‘mds m
Pharmacological Sciences § 44, 1987, and references
cited therein).
DESCRIPTION OF THE INVENTION

‘We have now synthesized, and this is the object of the
prmmvennon.anvvelclassofstmcturaﬂydmmm
which exhibit a specific SHT receptor
blochngacnv:tywhchareuseﬁﬂmzh:tmatmemof
chemotherapy and radiation induced nausea and emesis
and/or of delayed pastric emptying. They are also of
vatuemahen'eahnemofmnunnacknas,arrhyma,
nigraine, cluster headaches, tr inal nevralgia, anxi-
ety and psychosis, Moreover they are useful in the treat-
ment of gastrointestinal motility disorders suck as pas-
u-ummmhpumﬁhtyandrela:edmsordmssuchas
pesp oes( 1 reflux, peptic ulcer,
irritable bowel syndrome. The com-
pounds, object of the present invention, have the gen-
eral formuia {I)

R, 0=?—Y— A [
N
=
N
|
%) R

wherein R is hydrogen, Ci alkyl, Co.s alkenyl or Cos

i)

15

20

25

49

45

50

§5

2
Ci.s alkoxy; Y is oxygen or N—R3, in which R is hy-
drogen; A is & group selected from:

R
o

@ N—Rs

Ry

@

o

@

@
O

N
|
R

wherein p is 1; ris 0, 2 or 3; Rsis hydrogen: Rsis hydro-
gen. Cy4alkyl, or Rsis a group of the formula —CRs
=N—Rs wherein Rs is hydrogen, Ci¢ alkyl or amino
and Rz is hydrogen or Ci alkyl.

For pharmaceutical use the compounds of penersl
formula {I) can be used in the form shown or in the form
of tautomers or as physiologically acceptable acid addi-
tion salts. The term “acid addition salts™ inclades salis
with imorganic or organic acids. Physiologically accept-
able acids used for the salification include, for example,
maleic, citric, tartaric, fumaric, methansulphonic, hy-
drochloric, hydrobromic, idroiodic, aitric, sulphuric,
phosphoric, acetic, benzoic, ascorbic acid. Physiologi-
cally acceptable salts include also quaternary deriva-
tives of compounds of formula (I} obtained by reaction
of the above compounds with compounds of formuls
Rg —Q wherein Ry is Cy.5 alkyl, pheayl Cis alkyl or
Cay cycloalkyl Cyq alkyl and Q) is 2 leaving group such
as halogen, p-toluensulphonate, mesylate. Preferred Rs
groups are methyl, ethyl, o-propyl, iso-propyl end cy-
clopropyimethyl. Physiologically acceptable salts also
include internal salis of compounds of formala {I) such
as W-oxides. The compounds of formula {I) and their
physiclogically acceptable salts may also exist as physi-
ologically acceptable solvates, such as hydrates, whick
constitate a forther aspect of the present invention. It
has to be understood that the carbonyl group in position
two of the general formula {I) might exist in its encl
form when R is hydrogen and that there are also the
tautomers of the amidino derivatives of formula (I)
wherein Rslsagronp of fcmnu!a —~CRg=N—R7and
Rg and Ry are as : defined. The
mvennontherefmemc!udesmmmpetbaemnm
meric forms,

Smneoftheoompoundsoffomﬂa(l)awordmgm

alkynyl; R is hydrogen; Rz is hydrogen, halogen, or

lading ! of (+) and {—) type or mixtores




»
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of them. The present invention includes in its scope beth
the individual isomers and the mixtures thereof.

1t has to be und »od that, when mi of optical
isomers are present, they may be separated according to
the classic resolution methods based on their different
physico-chemical properties, e.g. by fractional crystalli-
zation of their acid addition salts with a suitable opti-
cally active acid or by the chromstographic separation
with a suitable mixture of solvents.

In the present invention the term A of formula (2)
means 3-linked B-azabicyclo [3.2.1loctane or 3-linked
9-azabicycle cyclo [3.3.1lnonane or 2-linked 7-azabicy-
clo [2.2.1}heptane, 4-linked piperidine, the one of for-
mula {b) means 3 or 4-linked I-azabicyclo [2.2.Z)octane,
the ope of formula (c) means 4-linked l-azabicyclo
13.3.1]nonane and she one of formulz (d) means 5-linked
Z-azabicycle [2.2.2Joctane. The term haiogen means
fluorine chlorine, bromine or iodine. It has also to be

derstood that in pounds of formula (D) the azabi-
cyclic moieties of group A may be endo or exo sub-
stitued.

Compounds of formuia (T} contzining the pure endo
or exo moieties may be prepared starting from the ap-
pmpwepremrsorsorbyseparanngm:xmmofmz
endo or exo ifically synthesized
by conventional methods such as&g, chromatography.

Preferred compounds of formula I, based upon their
activity as 5-HT receptor blocking agents, are those
wherein:

A is endo-8-methyl-8-azabicyclof3-2-Tjoct-3-y], Ry
and R are H, R is H, C alkyl, Cz.4 alkenyl or
Cagalkynyl and Y is oxygen or NH;

A is 1-azabicyclo{2.2.2Joct-3-yl, Riand Rzare -, R is
H, Ci.6alkyl, Cos alkenyl or Cy.galkynyl apnd Y is
oxygen or NH;

A is endo-9-methyl-9-azabicyclo]3.3.1jpon-3-yl, Ry
and R; are H, R is H, Cy alky], Cz.5 alkenyl or
Ca.g alkynyl and Y is oxygen or NE; or,

A is endo-1-azabicycio[3.3. 1jnon4-yi, Ry and R are
H RisH Cis alkyl, Cz-6 alkenyl or Ca.g alkynyl
and Y is oxygen or NH

The compounds ofgeneml formula (I) when R is H
may be prepared by reacting a compound of general
formula (IT)

R l!{ an
N—O0—Y—A
NHz

R;

wherein Ry, Rz, Y and A are as hereinbefore defined,
with a reactive carbonyl derivative of formula (IIT}

? am
X=C=}

wherein X and X‘ are ‘leavmg groups which may each
be, for pl d alkoxy, alkoxy or
a heterocycle. Preferred groups are chlorine, tri-
chloromethoxy, methoxy, ethoxy or imidazolyl. The
mctﬂmmybeconmmﬁymrmdommapmuc
solvents such as b ethyi: acetoni-
trile, tetrahydro-furan, methylene chicride, chloroform,
carbon-tetrachloride or dimethyl-formamide at a sem-
perstere ranging from 0° to 100° C., preferably at 5° C,

5
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at room temperature or at the boiling point of the sol-
vent of choice. The presence of an acid acceptor such as
triethylamine may be beneficial in some instances. Com-
pounds of general formula ¢II}, used as starting materi-

als in the above mentioned process, may be prepared by

reducing a compound of formuls (IV)
p:3 III V)
N=—CO—Y—A
WO

Rz

wherein Ry, Rz, Y and A are as hereinbefore defined,
with hydrogen or 2 hydrogen donor such as ammonizm
formate, cyclohexene, cyclohexadiene, or hydrazine.
The reduction is preferably carried out with hydrogen
in the p of a suitable catalyst, preferably 5% or
10% Pd/CorRauymckdmtthresmceofasumble
solvent such as 1, ethanol, Wwater or 2
mixture of them. The same reduction may be conve-
niently carried out with iron in acidic medinm of in the
presence of FeCl, with Zn in acetic or hydrochloric
acid, with SpClz in hydrochloric acid or with other
reducing ageats ouch as titanium trichloride, ferrous
sulphate, hydrogen suiphide or its saits, sodium hy-

Compoul;ds of generat formula {IV) may be prepared
by reacting a compound of general formula (V)

R ™

NO:z
Rz

wherein R) and R are as hereinbefore defined, with a
reactive imtermediate of general formula (VI)

0 oD
X~C—¥—A

wherein X, Y and A are as hereinbefore defined. The
reaction is carried out in azn aprotic solvent such as
tetrahydrofuran, acetositrile, chloroform, toluene,
chlorobenzene or without solvents, and optionzlly in
the presence of an acid accepter, preferably in pyridine
at 2 tempetature ranging from 20° to 100° C. preferably
at 20° orat 80° C.

Compounds of general formula (V} are either com-
mercially available or may be conveniently prepared
according to known procedures. For example, 5-fluoro-
2-nitro-aniline Is prepared according to Courtin Helv.
Chim. Acta 65,546 (1982), 5-methoxy-2-nitro-aniline is
prepared according to Morrin Achesan R. et al. J.
Chem. Soc., Perkin Trans 1, 1117 (1978). Compounds of
general formuia (VI) may be prepared by reacting a
compound of general formula (VIE)

H—Y—A v

wherein A and Y are as hereinbefore defined, prefera-
bly Y is an oxygen atom, with a compound of formula

»
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{1ID), wherein X and X! are as hereinbefore defined,
preferably halogen and halogenated alkoxy. The reac-
tion is carried ont in aprotic solvenis such as tetrahydro-
furag, acetonitrile, methylene chloride or chloroform at

a temperature between 10° C. and the boiling point of 5
the solvent of choice, preferably at room temperature.
Compounds of general formula (VI) are preferably
isolated as hydrochloride salts.

of general formuia (VIN) are either com-

mercially available or may be prepared according to 10
known procedures, for example, endo-9-methyl9-
azabicyclo[3.3.1]nonan-3-0 is prepared according to C.
L. Zirkle et al. J. Org. Chem 26, 395 (1961), endo-8-phe-
nyi-methyl-8.azabicycle[3.2.1]Joctan-3-01 is prepared
according to Nador et al. Arzeneim Forsch 12, 305 15
(1962).

‘The compounds of general formula (I), wherein R;

&

formula (IX), nsed as starting materials in the above
mentioned process, wherein R is hereinbefore defined
and X is chlorine, may be prepared accerding to the
method described by W. H. W. Lunn U.S. Pat No.
4,061,86]. Alternatively the same compounds may be
prepared by reacting a compound of general formuls
XD

249

2=

-
N
H

in R is an hereinbefore defined, with a compound
gfgeneralformula(IH),whamndeX‘areashm

h

andRaarebuﬂlhydmgenatomandR,YandAmas

e defined, may convenietly be obtained by
reacungaoomponndofformnla(\fm) 20
!‘l (VI
N
)=o
No 25
Ma

wherein M is a metal atom, such as sodium, potassium
or lithium, preferably sodiam with a compourd of for-
mula (VI). The reaction is preferably catried out in a 34
polar aprotic solvent, such as dimethyl formamide or
:etmhydroﬁlmnatammpefatumran,gmgﬁumo’m
100° C., preferably at rcom

(VIII)lsgmm!ed msn:n”ﬁ'nmﬁle
cmrespondmgkydrogenmmpoundsbymmsofso- 35
dinm, p hydride, potassium hydride,
potassium tert-butylate, buthyllithium, [ithium diiso-
pmpylam:de. preferably sodinm hydride.

Compounds which can be used to prepare the kydra-

e defi preferably they are halogen and balo-
genated alkoxy. The reaction is preferably carried outin
an inert solvent, suchastetrahydroﬁzran, dioxane or
dichlorob liy in the p of charcoal
at temperamzebetween 50° C. and 150" C., preferably
at the boiling point of the scivent. Compounds of gen-
eral formula (T} are either commerciaily avalilable or
they may be prepared according to Z. Eckstein et al. J.
Chem. Engineering Data 28, 279 (1983).

Compounds of general formula (X), used as starting
materials in the above mentioned process, wherein Z is
a metal atom as hereinbefore defined, may be conve-
niently prepared by reacting a compound of general
formula (VII)

H—Y—A vy
wherein Y and A are as hereinbefore defined, with a
metal, a metal hydride or a strong base such as, for
examp!e,so&umhydnde. potassium hydride, metallic

jum t-butylate, butyl lith-

fum, ln.hmmdnsopmpylmde, preferably sodinm hy-
dndeorbutyllrﬂnmnmanapmucsulvmtsnchas
hydrofi diethy! ether or dimethylformamide.

gen compounds of formula (VHI) are either o - an
ma]lyavaﬂablemmaybepreparedacoordmgmz
Eckstein et al. J. Chem. Ergineering Data 28, 279
(1983}, or the references cited therein.

The compounds of general formula (), wherein Ry
and Rz are both hydrogen atoms R, Y aed A are as
hereinbefare defined, may be also prepared by reacting
a reactive compoard of genera] formula (IX)

€y
50

N—E—z \g/z—n

55

wherein R and X are as hereinbefore defined, with a
compourd of formula (X}
Z-Y—A ®
1]

wherein Z is a hydrogen atom, a metal prefembly[.&.
Na or K, Y and A are as hereinbefore defined. The
reaction is carried out in an aprotic solvent sach as
tetrahydrofuran, chloroform, zcetonitrile, o-dichloro-
benz:neandopﬁons]lyinthepms&mceefmaddaccep—(ﬁ
torsumhaspyﬁdineormeﬂlylame.pmﬁembl y pyri-
dine, at a temperature ranging from 0° to 200° C., pref-
erably between 20° and 160° C. Compounds of general

Therewnonmpreferablycaznedoutatatemperamre
between — 78" C. to room temperature. Compounds of
formula (VII) are either commercially available or may
be prepared according to known procedures (c.f., for
example, C. L. Zirkle et al. J. Org. Chem. 26, 395
(1961); I. Med. Chem. 1§, 853 (1973); S. Archer I. Am.
Chem. Soc. 79, 41 {1957); Chemical Abstract %4, 65477
(1981); European Patent Appl 94.742 (1983} E.
F. Elslager J. Med. Chem. 17, 75 (1974); G. Kraiss et 2L
Tetrabedron Lett. 12, 57 (1971); P. Dorstert & al. Enr.

J. Med. Chem. 19, 105 {1984). Ii has to be anderstood .

that compounds of general formuia (I) contsining an R,
Ru1, Ry, Raand Rs group which may give rise to another
R, Ry, Rz, Riand Rs group, are useful novel intermedi-
ates. Some of these transformations may also oceur in
:bemwrmedmforcompoundscfgencmlfomula(l).
Some of such wihich obviously

_a:enoteﬂwusuveofa]lpossibihmare

1) a nitro group may be transformed into an amino
group by reduction:

2) an amino group may be transformed into a Cig
acylanrino group by acylation with a suitable car-
boxylic acid derivative;

3) an amino group may be transformed into a Ci4
alkyl N-mono or di-substituted group by alkyla-

4) an amine group may be transformed into a Cis
alkoxy carbonyl amino group by reaction with a




®
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snitable reactive Cysalkyl carbonic acid meonoester
derivative;

$) a carboxyl group may be transformed inte a Ci.¢
alkoxy carbonyl group, or inte a carbamoyl group
optionally Ci4 aliy]l N-mono or di-substituted by 3
reaction of a suitsble reactive carboxylic acid de-
rivative with appropriate alcohols and amines;

6) a carbamoyl group may be transformed into a
cyano by dehydration;

T) a Cy.¢alkyl thio or a Ci.alkyl suphinyl group may
be transformed into a €y alkyl sulphinyl or 2 Cig
alkylsuphony] group by oxidation;

%) an aromatic hydrogen group may be transformed
into a nitro group by nitration; i

%) a hydrogen group may be transformed into a halo-
gen group by halogenation;

10) a sacondary amide group, optionzlly conjugated
with other carboramidic moieties, may be trans-
formed into a C15 N-alkyl tertiary amide group by 54
alkylation;

11) a secondary amine group may be transformed into
an amidino derivative by reaction with appropriate
reactive compounds such as ¢.g. ethyl formimidate,
ethyl ienid ide: 25

12)aternaryammogmup may be transformed into a
quaternary ammoninm derivative by reaction with
a suitable alkylating agent such as methyl bromide
or methy! iodide;

13) a tertiary amidic group optionally comjugated
with other carboxamidic moieties may be trans- 3
formed inte a secondary amidic group by removing
an optionally Ci. alkoxy substituted benzyl

These transformations are well kaown to any expert
of the branch.

The compounds of general formuia (I} prepared ac-
cording to the process as above described may option-
ally be converted with inorganic or crganic acids mto
the corresponding physiclogically compatible acid ad-
dition salts, for example, by conventional methods such
a3 by reacting the compound, as base, with a sotation of
the corresponding acid in a suitable solvent. Particu-
larly preferred acids include for example hydrochloric,
‘hydrobromic, sulphuric, acetic, citric, tartasic acids.

Particularly preferred compounds, according to the
preseat invention are the following: 45
N-(i-anbwyclo[lu}oa -3-y1)-2,3-dihydro-2-0x0-1H-

e-1-carboxamide

<
3
N-(endo-9-methyl-9-azabicyciof3.3.1]non-3-yi)-3-meth-
y1-2,3-dibydro-2-cxo-1H-benzimidazole-1.carboxa- 50

mide {Compound
3

N{mdo-&mﬂhyl—ﬁwbncyclo[:i 2. l]oct 3-yI}-2,3-
dibydro-Z-oxo-1H:

(Conpouad 53
26,
N-(endo-9-methyl-9-azabicyclo[3.3. 1}non-3-y1)-2,3-
dihydro-2-oxo-1H-benzimidazole-1-carboxamide
{w

N-{endo-8-methyl-8-azabicyclo[3.2. [Joct-3-yl) S—meth
yi- LB—&hydro—Z—om—lH—he:mm:damb— ~carboxa-
mide @

32).
2,3-dibydro-2-ox0-1H-beirimidazole-1-carboxylic acid 65
{endo-9-methyi-9-azabicyclio]3.3.1]Jnon-3-yl) ester
Compousd
19

8
N-{endo-B-methyi-8-azabicyclo[3.2. Hoct-3-y1)-2,3-
dilrydro-3-ethyl-2-oxc-1H-benzimidazole-1-carboxa-
mide (Campmm;l

3-Ethyl-2,3-dihydro-2-0x0- 1 H-benzimidazole- 1 -car-
boxylic acid (endo-8-methyl-8-azabicyclof3.2.1joct-
3-y1) ester @

&0).
2,3-dihydro-2-oxo-1H benzimidazole-1-carboxylic acid
{eado-8-amidmo-§-azabicyclo[3.2. TJoct-3-y1) ester

{Compaund
44y,
As ziready mentioned hereinbefore the new com-
pounds of formula (I), according to the present inven-
tion, have usefal pharmacological properties owiog to
merahﬂ:xytoanmgomzethephysﬁcioglcalsHTef—
fects in warm-blooded animals. Therefore the new com-
pounds are commerciaily viable in the prevention and in
the treatment of disorders wherein 5-HT receptors are
imvolved such as chemotherapy or radiation induced
pausea and emesis, delayed gastric emptying, psychosis,
and anxiety.
The following tests show that the compounds ac-
cording to the preseat invention have favorable charac-
teristics in these respects.

PHARMACOLOGY
Bezold-Jarisch Reflex in Anassthetized Rats

Rats {250~275 g) were ansesthetized with urethane
(1.25 g/kg ip.). Blood pressure was recorded from the
left femoral artery by means of a pressare iransducer
{Statham} and bheart rate was recorded by feeding 2
cardiotachometer with the blood pressure signal.

The Bezold-Jarisch effect was elicited by rapid bolus
intravenous injection of 5-HE (20 pgskg). Increasing
doses of antagonists were injected 5 min before 5-HT to
evaluate their effect on the initial abrupt cardiac slow-
ing and associated f21l in blood pressure resulting from
the reflex vagal stimulation. EDso values were calca-
Jated by Yinear regression analysis of the data expressed
as percentage inhibition.

Fhe obtained potency of the compounds, object of

the present invention, is reported in the table 1.

TABLE!

Bradycardia Hypotensiom
Compoand EDsofpg/kg, iv} EDs{pa/ke, iv)
1 54 ig

19 34 63
4 57 78
120 (5]
26 0.3 [23
27 435 0.51
28 10 1.5
31 49 157
32 L7 22

BURRBLBREEE
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. . N . limits (P <<(.05) were calelated. The results of the test

Guinea Pig Devm anget:ﬁnal Muscle-Myenteric are st in the & ing table:

Male gninea pigs (Dunkin Hartley, 450-550 g) were
killed by cervical dislocation. A 2 cm segmment of distal 5 EDg
ileum. removed about 10 cm proximal to the caceum Compound pg/kg ip. 95% el
was sespended under 1.5 g tension in a 10 ml argan bath 2% 487 1794680
containing Tyrode solution (mM: Na(l 137; KC| 2.68; 45 110 70-19.0
CaCl; 1.82; NaHC03 5.9; MgCh 1; NaHzPO4 0.42; glu- sg 44 26.1-45.3
cose 5.6) oxygmted wn:h 95% 02 5% COy, at 37" < 10 1 1078 166-7011
R d with an r 2 9.4 21.8-1561.9
ong W[mh M} -3 230 47618794

Electrical field stimulation (EFS} was performed i 64 23-17.5
with bipolar platinum electrodes, with 0.5 msec pulses id 38 12-128
at 0.1 He frequency, sapramaximal voltage. When con- 14 5 1632 925-288.0
tractions had stabilized, cumulative concentration-
response curves were construcied for the compounds . .
under investigation, by adding i ing concentration Anxiolytic Properties

at 5 min intervals.
'I‘he effect cf oomponmds of EFS evoked contractions
I of the

ion height
mensmedbefareaddmunofcompmmds.

The compounds, object of the present invention,
strengthened the comtractions induced by electrical
stimulation in the guinea pig fleum in the conceatration
range 10—10— 10—*M, while having no effect on 1

Method: Tight/dark exploratory test in mice.

The procedure is as described in Jones et al. (Br. J.
Pharmacol. 93:985-993, 1988) and i based on the aver-
sion of mice to wide, brightly lit areas. The apparatus is
an open-topped box divided into a small and large area
byaparﬁﬁenwhichhasaholeaxﬂoorlewl'l’hesm&ll

tmrent, paigted black, is {liumirvated with red

tone.

Beagle dogs of both sexes {(8-12 kg b.w.) were admin-
istered cisplatin (3 mg/kg) by intravenous route. Num-
ber of emetic episodes was counted daring 5 hrs after
cigplatin administration. 5 min before cisplatin, animats
were given saline (control arimals) or a dose of antago-
mst(n‘amdannnals)byl.v.muze In each experiment

theu‘ealedmuma]eumpuedmtheaveragevaiusob
tained in the control group. Linear regression analysis
was applied, and the dose reducing by 50% the number
of emetic episodes in the countro! group {EDsg) was
estimated.

The potency (EDsg, pg/kg Lv.) of tested compoands,
& shown below:

Compound 26 21.5 peikg
Compound 45 3.7 pefkg
Compound 50 13 pgfke
Compouad { W60 ugskg
Componad 27 36 pprkg
Compound 47 44 po/kg
Compouad 8¢ 37 peikg

GasmcEmptymgPtopertws

{Costall and Naylot, Scand. J. Gasiroenter-
ology 25, 769-787, 1990).

Male rats fasted for 24 hours before the experiments,
were administered ambexlite pellets by stomach garage.
The‘test drugs were admunstemd mcrspemmmlly im-

the stomach of control group) and relative confidence

&

45

hghtandthelxrgecompamnem.pamtedwﬁue,:sﬂln-
minated by white light. Control animals spend most of
their time in the dark area. Animals treated with anxi-
olyucdrugsspmdalungermnemthebngh:aree.

Results: tested comp w0
alangerumemthebnghtazu,asreponedmﬂnefol-
lowing table:

Dase o Timelsed
Treatment mg/kg  dark Eght
VEHICLE — 132 + 48 L)
COMPDUNIY 28 0.00) o7 =3P 84+ 33
VEHICLE — 109 % 12 Ti® 12
COMPOUND 45 0.000 S+ 3¢ 128 % 300
COMPOUND S0 0.01 B 610 IR 6l*
YEMICLE - 268 x5
COMPOUND 48 003 L4 = 24+ 66 3= 24+
VEHICLE - 125> 12 55+ 11
COMPOUND 31 0001 106 & 5+ k5t

Values represent mean+8.D. from 8-10 mice. Com-
pounds were administered i.p. 45 before testing.

Anova test: * P<0.05; + trend of difference vs vehi-
cle, not significant.

The chrenic treatment with typical antipsychotic
drugs causes a decrease in the number of spontaneously
active dopaminergic neurones i the Ventral Tegmental
Areao!ratblm(BlmeyandGﬂce,hfeScLﬁ 1715
1978). Method: the mumber of
dopmmg:cmnmsmthsVenualTegmmmlm
was detected as described by Bunney and Grace {Life
Sci. 23: 1715, 1978) in rats treated for 21 days with

compound 26.

Resujts:

Compound 26 (15 pg/kgs.c., twu:edai!y. for 21 days)
sigrificantly reduced the of wsly ac-

tive dopaminergic celis in the Ventral Tegmamzl Area:

3@[



