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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 
DIVISION DE NUEVAS GREACIONES 

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

Apoderado: Carlos Reinaldo Olarte Garcia 

ASUNTO Radicaciôn 06-118770 
Tram ite 002 
Evento 001 
Actuación 430 
Oficio 43:a 
Folios 

Patente de lnvenciOn 0 Patente de Modelo de Utilidad fi 

SVia Nacional 

Via PCT (fase nacional) fi Cap.l Cap. II 

No. Sol. Internacional PCT/1132005/001825 
Fecha de Presentación Internal. W02005/123718 

Como resultado 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. DescripciOn 

1.2. Reivindicaciones: 

5 1.3.  

2. Objeto de la invención 

Titulo de la solicitud 
BENCIMIDAZOLONA. 

Folios: 83 a 222 Como se radicO inicialmente. 

Folios 223 a 228 Como se radicO inicialmente. 

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

DERIVADOS DE ACIDO CARBOXILICO DE 

El objeto de la invenciOn son los derivados 2-oxo-N-(piperidin/pirrolidin-4-ilmetil)-2,3-
dihidro-IH-benzimidazol-1-carboxamida (I) y dos compuestos intermediarios del 
sustituyente sobre el carbonilo (XI) y (IXa), de las fOrmulas: 
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-Reivindicaciones 1-6: Un compuesto de la formula (I). 
-Reivind icaciOn 7-8: Composiciones que los contienen 
-Reivindicaciones 9-10: Procedimiento de tratamiento que consiste en administrar un 
compuesto a un paciente. 

S 
-Reivindicación 11: Un compuesto de fOrmula (XI). 
-ReivindicaciOn 12:Un compuesto de formula (IXa). 

Se catalogO la invenciôn, segün  la ClasificaciOn Internacional de Patentes 
(IPC.):C07D401/12, 401/14, 405/14, A61 K31/4184. 

3. Unidad de invención (artIculo 25 D 486 de  la CAN.) 

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

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

-(ii) compuestos de formula (IXa). 

- -(iii) compuestos de formula (XI). 

La porciOn estructural que comparten y que se cdnserva 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 es nueva, porque es la 
que conlieva las caracteristicas tØcnicas especiales. 

4. Excepción a la patentabilidad (artIculo 20 D486 literal d) de la C.A.N.) 

-Las reivindicaciones 9-10 reclaman un mØtodo de tratamiento para el cuerpo 
humano o animal, por lo tanto estÆ bajo el alcance el artIculo 20, literal d) D486de la 
C.A.N. 

5. Determinación del Estado de la TØcnica 

La fecha que se ha tenido en cuenta para determinar el estado de la tØcnica fecha 
de presentaciOn de la solicitud de la cual se reclama prioridad, 15/jun.2004. 
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Teniendo en cuenta la fecha indicada se realizO la büsqueda del estado de la 
tØcnica, en bases de datos donde esta oficina tiene acceso libre, para büsqueda de 
documentos relacionados con Ia materia que se reclama como nueva e inventiva en 
presente solicitud, encontrândose los siguientes documentos mÆs relevantes: 

Fw- Documento Titulo 
Fecha de 

Presentación* 

Dl W02005021539 
_______________________________ 
Benzimidazolone compounds having 03-sep-2003 
5-HT4 receptor agonistic activity  

No Documento TItulo 
Fecha de 

Publicación 
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-1 989 
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 I____________ 

*Se trata de una solicitud colombiana esta fecha corresponde tambiØn a la fecha de 
presentación de  la solicitud colombiana aün sin haber sido publicada o sin habØrsele 
cumplido el plazo previsto en el art.40. 

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

6.1. Novedad (articulo 16 D486 de la CAN.) Se realiza el anÆlisis solo para Ia 
primera invenciOn reivindicada. (rely 1-10) 

La solicitud en estudio reclama los derivados de 2-oxo-N-(piperidin/pirrolidin-4-
ilmetil)-2,3-dihidro-1 H-benzimidazol-1-carboxamida (I) que estÆn bajo la fOrmula 
Ma rkush (I): 

R2 m 

R 

(:)?N>=:::O 

II 
R (I) 

-Dl la anteriorida Dl describe compuestos 2-oxo-N-(piperidin/pirrolidin-4-ilmetil)-2 ,3-
dihidro-1H-benzimidazol-1-carboxamida que caen dentro de la fOrmula (I): 



wherein 

flet 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 substitueits independently selectedfrom the 

group consisting of iubstituents cL1; 

A. represents an alk lene 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 R3 

represents a heterocyclic group; 

R1 represents an isopropyl group or a cyclopent)4 group; 

R2 indpndent1y represents a halogen atom or an alkyl group having from I to 4 

carbon atoms; mis 0, 1, 2,3 or 4; and 

VØase toda la anterioridad. 

-D2 enseæa derivados de 2-oxo-N-(piperidin/pirrolidin-4-ilmetil)-2,3-dihidro-1 H-
benzimidazol-1-carboxamida que estÆn comprendidos en la fOrmula: 

Accordingly, the present invention provides a compound of formula (l, or a 
pharmaceutically acceptable salt thereof: 

R 
,co-v..z 

wherein: 

X1 -X2 is NR2-CO or CR1 F12-CR3R4 where 
Rz and flj 10 A4 are independently hydrogen or Ci alkyl; and/or 
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Ri ,R2 and RIR4 together are a bond and/or R1 1R21R31R4 are joined to form 

46 polymethylene; 

Re is hydrogen, halo, C1 alkyt, amino, nitro or Cj alkyl; 

Rb is hydrogen, halo, C1 alkyl or C1 alkoxy; 

V is 0 or NH; 
Z is of sub-formula (a), (b) or (C): 

(cH2)q 

RS 

(a) 
wherein 

n1 Is 1,2,3or4;n2iS0,1,213Qr4fl3lS23,4Or5 

qisO, 1,2or3;pis0. t or2;misO, I or.2; 

A5 is hydrogen, C1.12 alkyl, aralkyl or R5 is CH2)rR10 wherein z Is 2 or 3 

and Rj 
o 

is selected from cyano, hydroxyl 01 -6. alkoxy, phenoxy, 

C(0)C1 alkyl, COC6H5, CONR1 1R12, NA1 1C0B12, S02NR11 Al2 

or NR1 1S02R12 wherein, A1 1 and RI 2, are hydrogen or C1 alkyl, 

and 
R6, R7 and RB are independently hydrogen or C1 .6 alkyl, and 

A9 Is hydrogen or Cj alkyl; 

or a compound of formula (1) wherein the GO-Y linkage is replaced by a 

heterocyclic bloisostere; 

having 5-HT4 receptor antagonist activity. 

(1-Buty1.4.plperklyl)methyt 2,dIhydro:2ox3H.beflZlmIdaZOIei - 

5 carboxylate (El) 

2Piperldylethyl 23 dIhyd.ro2.oxo.3H-beflZimidaZ0le-1-catbOXYlate 

hydrochloride (E5) 
Intermedio 

Preparation of N-(1 -butyI..4-piperidyl)methylamlne 

Tat 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-1 H-
benzimidazol-1-carboxamida, no son nuevos, como tampoco sus composiciones 
farmacØuticas, ni tampoco su efecto terapØutico, entonces no se observa el aporte al 
acervo tecnolOgico, ni el satto cualitativo a la regla tØcnica que presenta esta 
solicitud, por Jo tanto no cumple con el requisito tØcnico exigido en artIculo 16 D486 
de la C.A.N. 

-Las anterioridades D3-D5 describen derivados 2-oxo-N-(piperidin/pirrolidin-4-ilmetil)-
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2,3-dihidro-1 H-benzimidazol-1 -carboxamida, que estÆn comprendidos en la formula: 

whereIn R represents o hyrogn atom, CI-4 alkyl, 01: aikenyl or Cj-js aikyri; Ri and Sp may be at the same 

time or not a hydrogen atom aoan trifluoromethyl Cie alkyl, Ci i alkoxy, Ci aIkfrhio  C1-6 acyl 

carboxyl  Cl-a atfroxycarboflyt hydrOx, m o amino Optionally C1-4 ilkyl N mono or di-ub$t4ttted Ci 

acylariiro Ci a!oxycarbonyiamiflO carbancI optionally C1-4 akyl N mono or di substituted cyano, 

01a1kutphh, C.e alkyIsuIphQrhyI rnino sulphonyll optionally Ci-4 alkyl 4-mono or di-substituted, Ct 

aJKyh N-mono or di-substituted arninosuIphcnyImflO, am nosu1phonyarnflO Y Is oxygen or is N - P3 In which 

R3 isa hyWogen, a C alkyl oroptioriaIi iunsttted by ore or moro C1-3 alkoxy banzy!; A is a group aeloctod 

S (C’H ?71NI �.- t a) 
9 

lip I 
R4 

w.r:rnii- p Is 0, 1 r is 0. 1, 2, P4 h’,’lroQon atom or a Ci-4 alifyr Rs is a hydrogen atom, C e alkyl, C3,-,j 
cyIciky cycIoalkyl C1-4 phenyl C1-4 aikj or R6 is a group of IorrnLI3 

a 

VØase los documentos D3-D5 descripción y ejempos, aUt aparecen derivados 
especificos de 2-oxo-N-(piperidin/pirrolidin-4-ilmetil)-2,3-dihidro-1 H-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 
farmacØuticas, ni tampoco su efecto terapeutico, entonces no Se observa el aporte al 
acervo tecnolOgico, ni el salto cualitativo a la regla tØcnica que presenta esta 
solicitud, por lo tanto no cumple con el requisito tØcnico exigido en artIculo 16 D486 
de la C.A.N. 

Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados as!: 

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

Documento NO Reivindicaciones Afectadas Reguisito que Afecta 
Dl 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 tØrmino de sesenta dIas 
contados a partir de la fecha de notificaciOn de la presente comunicaciOn. En caso 
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�Hot  
a compound of the formula (I) or a ,,......_B\3 
pharmaceutically acceptable salt thereof, and 
compositions containing such compounds and 
the use of such compounds for the manufacture 
of medicament for gasttuesophageal teEns 

N 

(I) disease, gastrointestinal disease, gastric 

- 

motility discolor, non-ulcer dyspepsia. 
nil, functional dyspepsia, irritable bowel syndrome 

N (IRS), constipation, dyspepsia. esophagitis, 
gastroesophugeral disease, nausea, central 
nervous system disease. Alzheimer’s disease, 

t’I cognitive disorder, emesis. migraine. 
Qneurological disease, pain, cardiovascular disorders, cardiac Failure, heart arrhythmia, diabetes and apnea syndrome. These 

compounds have 5-14’t’0 receptor agonistic activity, and thus are useful for the treatment of ga.stroesophageal rellux disease, 
non-ulcer dyspepsia, functional dyspepsia, irritable bowel syndrome or the like in mammalian, especially humans. 

WO 2005/021539 PCT/11B2004/002741 

BENZThIIDAZOLONE COMPOUNDS 

HAVING 5-HT4 RECEPTOR AGONISTIC ACTiVITY 

Technical Field 

This invention relates to novel benzimidazolone compounds. These 

5 compounds have selective 5-liT4 receptor agonistic activity. The present invention 

also relates to a pharmaceutical composition, a method of treatment and use 

comprising the above compounds for the treatment of disease conditions mediated by 

5-Hr4 receptor activity. 

Background Art 

10 In general, 5-11T4 receptor agonists are found to be useful for the treatment of 

a variety of diseases such as gasttoesophageal reflux disease, gastrointestinal disease, 

gastric motility disorder, non-ulcer dyspepsia, functional dyspepsia, irritable bowel 

syndrome (IBS), constipation, dyspepsia, esophagitis, gastroesophageral disease, 

nausea, central nervous system disease, Alzheimer’s disease, cognitive disorder, 

15 etnesis, migraine, neurological disease, pain, cardiovascular disorders, cardiac failure, 

heart arrhythmia, diabetes and apnea syndrome (See TiPs, 1992, 13, 141; Ford A. P. 

D. W. et al.,Med. Res. Rev., 1993, 13, 633; GulliksonG. W. et al., Drug Dev. 

Res., 1992, 26,405; Richard M.Eglenetal, TiPS, 1995, 16,391;Bockaertj. Et al., 

CNS Drugs, 1,6; Romanelli M. N. et ai.,ArzheiatForsch./DrugRes., M3, 43, 

20 913; Kaumann A. et aL, Naunyn-Schmiedeberg’s. 1991, 344, 150; and Romanelli M. 

N. et al., Arz.heim Forsch. IDrug Rer., 1993, 43, 913). Also, Mosapride is known to be 

useful for the treatment of diabetes. 

It would be desirable if there were provided 5-HT4 receptor agonists which 

have more 5HT4 receptor agonistic activities. 

25 US522351 I discloses benzimidazole compounds as 5-liT4 receptor 

antagonists. Especially, compounds represented by the following formula is 

disclosed: 

CN>u= Compound A 
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wherein 

Be( 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 

5 unsubstituted or substituted by Ito 4 substituents independently selected from the 

group consisting of substituents a1; 

A represents an alkylene group having from ito 4 carbon atoms; 

B represents a covalent bond or an alkylene group having from 1 t 5 carbon atoms, 

and said alkylene group being unsubstituted or substituted by an oxo group when R3 

10 represents a heterocyclic group; 

R1 represents an isopropyl group or a cyclopentyl group; 

R2 independently represents a halogen atom or an alkyl group having from I to 4 

carbon atoms; in is 0, 1, 2,3 or 4; and 

R3 represents 

15 (1) a cycloalkyl group having from 3 to 8 carbon atoms, and said cycloalkyl 

group being substituted by   to 5 substituents independently selected from 

the group consisting of substituents a2, or 

(ii) a heterocyclic group having from 3 to S atoms, and said heterocyclic group 

being uasubstituted or substituted by 1 to 5 substituents independently 

20 selected from the group consisting of substituents fI, 

said substituents U1 are independently selected from a hydroxy group and an amino 

group; 

said substituents & are independently selected from a hydroxy group, an amino 

group, a hydroxy-substituted alkyl group having from 1 to 4 carbon atoms, a carboxyl 

25 group and an aikoxy group having from 1104 carbon atoms; and 

said substituents fI are independently selected from a hydroxy group, a hydroxy-

. 

WO 20415/021539 
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R2�NH 

(2-A’) 

PCTIIB2004!002741 

wherein 

R represents a hydrogen atom or aN-protecting group; 

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

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

unsubstitutedor substituted by I to 4 substituents independently selected from the 

group consisting of substituents al; 

A represents an alkylene group having from ito 4 carbon atoms; 

B represents a covalent bond or an alkylene group having from I to 5 carbon atoms, 

10 and said alkylene group being unsubstituted or substituted by an oxo group when R3 

represents a heterocyclic group; 

It3 represents 

(1) a cycloalkyl group having from 3 to   carbon atoms, and said cycloalkyl 

group being substituted by I to 5 substituents independently selected from 

15 the group consisting of substituents &, or 

(ii) a heterocyclic group having from 3 to 8 atoms, and said heterocyclic group 

being unsubstituted or substituted by I to 5 substituents independently 

selected from the group consisting of substituents jI, 

said substituenis a1 are independently selected from a hydroxy group and an amino 

20 group; 

said substituents a2 are independently selected from a hydroxy group, an amino 

group, a hydroxy-substituted alkyl group having from I to 4 carbon atoms, a carboxyl 

group and an aikoxy group having from Ito 4 carbon atoms; and 

said substituents fI are independently selected from a hydroxy group, a hydroxy-

25 substituted alkyl group having from I to 4 carbon atoms, a carboxyl group, an amino 

group, an alkyl group having from Ito 4 carbon atoms, an amino-substituted alkyl 

group having from Ito 4 carbon atoms and a carbarnoyl group, 

Detailed Description of the Invention 
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As used herein, the term "heterocydllc" of "Ret" means a heterocyclic group 

having one nitrogen atom and from 4to7 carbon atoms such as 

and 

As used herein, the term "alkylene" in "A" means straight or branched chain 

5 saturated radicals having Ito 4 carbon atoms, including, but not limited to methylene, 

ethylene, n-propylene, isopropylene, n-butylene, isobutylene, sec-butylene, tert-

butylene. The "alkylene" 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. 

10 

As used herein, the term "alkylene" in "B" means straight or branched chain 

saturated radicals having Ito 5 carbon atoms, including, but not limited to methylene, 

ethylene, --propylene, isopropylen; n-butylene, isobutylene, sec-bntylene, tert-

butylene, n-pentylene, isopentylene, sec-pentylene, tert-pentylene. The "alkylene" in 

15 "B" represents preferably an alkylene group having from I  4 carbon atoms; more 

preferably an alkylene group having from Ito 3 carbon atoms; much more preferably 

a methylene group or an ethylene group; further more preferably a methylene group. 

As used herein, the term "halogen" in "R2" means fluoro, chiom, bromo and 

iodo, preferably fluoro or chloro. 

20 As used herein, the teem "alkyl"in’R2"; "alkyt"of"ahydroxy-substituted 

alkyl group" and "an alkaxy group having from 1 to 4 carbon atoms" in "substituents 

re"; "alkyl" in "substituents 3"; and "alkyr’ of "a Isydroxy-substituted alkyl group" 

and "an amino-substituted alkyl group" in "substituents 3" mean straight or branched 

chain saturated radicals having Ito 4 carbon atoms, including, but not limited to 

25 methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl. 

As used herein, the term "cycloalkyl" in "R3" means cyclic alkyl group 

having 3 to 8 carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 

. 
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cycloheptyl, cyclooctyl, and etc. 

As used herein, the term "tieterocydlic" of "R3" means a heterocyclic ring 

which has one or more hetero atoms in the ring, preferably has 2 toó carbon atoms 

and I to 3 heteroatoms, including aziridinyl, azetidinyl, piperidinyl, 

5 morpholinyl(including morpholino), pyrrolidinyl, pyrazolidinyl, piperazinyl, 

tetrahydropyrazolyl, pyrazolinyl, tetrahydropyranyl and etc. 

The term "treating", as used herein, refers to reversing, alleviating, inhibiting 

the progress ol, 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 

10 herein refers to the act of treating, as "treating" is defined immediately above. 

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

Het represents a heterocyclic group selected from 

--CN�  

9 
 N� N� 

and 

�?3N�

said heterocyclic group bring unsubstituted or substituted by 1103 substituents 

15 independently selected from the group consisting of substituents a’; and 

A represents an alkylene group having from Ito 3 carbon atoms. 

A more preferred compound of formula (1) of this invention is that wherein 

Het represents a group of formula 
�CN�

and this group being unsubstituted or substituted by one substituent selected from the 

20 group consisting of substituents a’; 

A represents an alkylene group having from I to 2 carbon atoms; 

B represents an alkylene group having from Ito 4 carbon atoms, and said alkylene 

group being unsubstituted or substituted by an oxo group when R3 represents a 

heterocyclic group; 

25 R2 independently represents a halogen atom or an alkyl group having from 1 to 2 

carbon atoms; mis 0,1 or 2; and 

UM 
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R3 represents 

(i) a cycloalkyl group having from 4 to 7 carbon atoms, and said cycloalkyl 

group being substituted by Ito 3 substituents independently selected from 

the group consisting of substituents a2, or 

5 (ii) a heterocyclic group having from 4 to 7 atoms, and said heterocyclic group 

being unsubstituted or substituted by   to 3 substituents independently 

selected from the group consisting of substituents P. 

Also, a further preferred compound of formula (I) of this invention is the 

compound or its pharmaceutically acceptable salt wherein 

10 Ret represents a group of formula 

and this group being unsubstituted or substituted by one substituent selected from the 

group consisting of substituents &; 

A represents a -ethylene group; 

B represents an alkylene group having from 1 to 2 carbon atoms; 

15 R’ represents an isopropyl group; 

R2 independently represents a fluorine atom, a chlorine atom or a methyl; and 

R3 represents 

(i) a cycloalkyl group having from 5 to 7 carbon atoms, and said cycloalkyl 

group being substituted by I to 2 substituents independently selected from 

20 the group consisting of substituents a2, or 

(ii) a heterocyclic group having from 5 to 7 atoms, and said heterocyclic group 

being unsubstituted or substituted by I to 2 substituents independently 

selected from the group consisting of substituents II, 

said substituents a2 are independently selected from a hydroxy group, an amino 

25 group and an alkoxy group having from I to 2 carbon atoms; and 

said substituents JI are independently selected from a hydroxy group, a hydroxy-

substituted alkyl group having from I to 2 carbon atoms, a carboxyl group, an amino 

group, an amino-substituted alkyl group having from Ito 2 carbon atoms and a 

caibamoyl group. 

30 A further preferred compound of formula (I) of this invention is the compound 

WO 2005/021539 PCT/1B20041002741 

Ii 

Most preferred compounds of formula (I) of this invention is the compound or 

its pharmaceutically acceptable salt, wherein 

Het represents a group of formula 

A represents a methylene group; 

S B represents a methylene group; 

R’ represents an isopropyl group; 

R2 represents a fluorine atom mis 0; and 

R3 represents 

(i) a cyclohexyl group substituted by 1 or 2 hydroxy group (especially 

10 dihydroxycyclohexyl), or 

(ii) a tetrahydropyran group substituted by 1 or 2 hydroxy group (especially 

hydmxytetrahydropyranyl). 

In the compounds of formula (I) or the pharmaceutically acceptable salt, 1(2 

preferably represents a fluorine atom, a chlorine atom, a methyl group or an ethylene 

15 group; more preferably a fluorine atom, a chlorine atom, a methyl group; most 

preferably a fluorine atom. 

In the compounds of formula (1) or the pharmaceutically acceptable salt, mis 

preferably 0, 1 or 2; more preferably 0 or 1; much more preferably 0. 

Preferred individual compound of this invention is: 

20 N-((I-[(4-hydroxytetrahydro-2H-pyran-4-yl)methyl]piperidin-4-yl)methyl)-3-

isopropyl-2-oxo-2,3-dihydro-1H-benziinidazole-l-caiboxamide; 

N-({ l-[(tras-1,4-dihydroxyl)methylpiperidin-4-yl}methyI)-3-isopropyI-2-oxo-

2,3-dihydro-lH-benziinidazole-1-carboxamide; 

N-((l-[(ctr-1,4-dihydroxyhexyl)methyl]piperidin-4-yl}methyl)-3-isopropyl-2-oxo-

25 2,3-dihydro-IH-benziniidazole-1-carboxamide; and 

6-fluoro-N-((l-[(4-hydroxytetrahydro-21I-pyran-4-yl)methyl]piperidin-4-yl)methyl)-

3-isopropyl-2-oxo-2,3-dihyriro-IH-benzimidazole-l-carboxaznide, 

or a pharmaceutically acceptable salt thereof. 

A preferred compound of formula (2-A’) of this invention is that wherein 

30 R’ represents a hydrogen atom or a t-butoxycaxbonyl group; 
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NITROGEN CONTAINING HETEROCYCLIC COt4POIJN[JS USEFUL AS PHARMACEUTICALS 

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

5 

European Journal of Pharmacology 146(1988), 187-188, and Naunyn-
Schmiedeberg’s Arch. Pharmacol. (1989)340:403-410, describe a non 
classical 5-hydroxytryptamine receptor, now designated The 5-HT4 receptor, 
and that ICS 205930, which is also a 5-HI3 receptor antagonist, acts as an 

10 antagonist at this receptor. 

WO 91/16045 (SmithKline and French Laboratories Limited) describes the 
use of cardiac 5-HI4 receptor antagonists in the treatment of atrial 
arrhythmias and stroke. 

15 

EP-A-501322 (Glaxo Group Limited) describes indole derivatives having 
5-HT4 antagonist activity. 

EP-A-309423 (Istituto do Angell S.p.A) and EP-A-247266 (Beecham Group 
20 p.l.c.) describe 5+113 receptor antagonists derived from a benzimidazo lone 

orindoitne nucleus. 

A class of novel, structurally distinct compounds has now been discovered, 
which compounds include benzunidazoone derivatives. These compounds 

25 have 5-HI4 receptor antagonist activity. 

Accordingly, the present invention provides a compound of formula (I), or a 
pharmaceutically acceptable salt thereof: 

RI1 co-v.z 
I / 

U I ,; 

30 
(I) 

wherein: 

X1 -X2 is NRzCO or C R 1 82-CR3R4 where 
35 Rz and R1 to R4 are independently hydrogen or C16 alkyl: and/or 
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R1 1R2 and R3/R4 together are a bond and/or R1/R2/R3/R4 are joined to form appropriate. C alkyl groups include methyl, ethyl, a- and iso-propyl, a-, 

C polymethylene: iso-, sac’- and tert-butyl. Cyclic alkyl includes cyclopropyl, cyclobutyl, 

Fla is hydrogen, halo, C1 alkyl, amino, nitro or C alkyl; cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl. 

Rt is hydrogen, halo. Cl alkyl orCl.6 alkoxy; 

5 Y is 0 o NI-I; 5 Wincludes phenyl and naphthyl optionally substituted by one or more 

Z is of sub-formula (a), (b) or (C): 4 
substituents selected from halo, Cl -6 alkyl and 01 -6 alkoxy. 

(CHA Halo includes fluoro, chloro, bromo and iodo. 

- - 10 A suitable bloisostere for the amide or ester linkage containing V in formula 

(a) 
(I), isofformu!a(d): 

10 

(2 
2cH2 

15 (d) 

(b) 
wherein 

-(CH 
_.-R8 the dotted circle represents one or two double bonds in any position in the 5-

membered ring; I-I, J and I independently represent oxygen, sulphur, nitrogen 

(C) 20 or carbon, provided that at least one of H. J and! is other than carbon: Ii 
represents nitrogen or carbon. 

wherein - 
nl is 1, 2, 3 or 4; n2 is 0, 1, 2, 3 or 4; 0 is 2, 3, 4 or 5; Suitable examples of (d) are as described for X, V and Z in EP-A-328200 

20 qiso,1,2or3;pis0,1 or2;misO,1 or 2; (Merck Sharp &DohmeLtd.). such asanoxadiazolemoiety. 

R5 is hydrogen, C112 alkyf, aralkyl or R5 is (CH2)rRi0whereinz is 2 or  25 

and R10 is selected from cyano, hydroxyl, 01.6 alkoxy, phenoxy, Suitable examples of X1 -X2 when CR1 R2-CR3R4 include CH2-CH2 and 

qo)C1..6 atky!, 00061-15. -00NR11R12, NR1 1C0R12, S02NR11R12 CH=CH. X1 -X2 is preferably NRZ-CO, however, such as NH-CO or NEt-C.0. 

orNR1 1S021312 wherein R1 1 and R12 are hydrogen or C16 alky!; 
Ra is preferably hydrogen. 25 and  

R6, R7 and R8 are independently hydrogen or 01 alkyl; and 30 

Rb is preferably hydrogen or hale, such as lodo. R9 is hydrogen orCio alkyl;  

OT a compound of formula (I) wherein the CC-? linkage is replaced by a 

h Y s preferably 0 or NH. eterocydic bloisostere;  

30 having 5-HT4 receptor antagonist activity. 

Examples of alkyl or alkyl containing groups include 01, C2, C3, C4, C, 06, 
07, C8, C9, C1o, C1 I or 012 branched, straight chained or cyclic alkyl, as 
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When Z is of sub-formula (a).n1 is preferably 2, 3 or 4 when the azacycle is 

attached at the nitrogen atom and n   is preferably 1 when the azacycle is 

attached at   carbon atom, such as the 4-position when q is 2. 

5 When Z is of sub-formula (b), n2 is preferably such that the number of carbon 

atoms between the ester or amide linkage is from 2 to 4 caftan atoms. 

10 

15 

20 

Suitable valuesfor p and rn include p = m = 1; P = 0, in = 1,p =1,171= 2, 

p=2m=1. 

When Z is of sub-formula (c), 0 is preferably 2,3 or 4. 

R8 and R9 are preferably both alkyl, especially one of R8 and R9 is 040r 

larger alkyl. 

Specific values of Z of particular interest are as follows: 

-’?CN’Bu 
(I) 

/\CN /’-\o 
 (ii) 

NQ(iii) 

NBu (iv) 

co 

__iccJ (vi) 

WO 93/18027 PCr/GB93/00395 

It is believed that platelet-derived 51-IT induces atrial arrhythmias which 

encourage atrial fibrillation and atria[ disorders are associated with 

symptomatic cerebral and sytemic embolism. Cerebral embolism is the most 

5 common cause of ischaemic stroke and the heart the most common source of 

embolic material Of particular concern is The frequency at embolism 

associated with atrial fibrillation. 

Anxlolytic activity is likely to be effected via the hippocampijs (Dumuis eta! 

10 1988, Mot Pharmacol , 34, 880-87). Activity may be demonstrated in 

standard animal models, the social interaction test and the X-maze test. 

Migraine sufferers often undergo situations of anxiety and emotional stress 

that precede the appearance of headache (Sachs, 1985, Migraine, Pan 

15 Books, London). It has also been observed that during and within 48 hours of 

a migraine attack, cyclic AMP levels are considerably increased in the 

cerebrospinal fluid (Welch at 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 stimulation of 5-HT4 receptors, and hence 
20 that administration of a 5-HT4 antagonist is of potential benefit in relieving a 

migraine attack 

The invention also provides a pharmaceutical composition composing a 
compound of formula (1), or a pharmaceutically acceptable salt thereof, and a 

25 pharmaceutically acceptable carrier. 

Such compositions are prepared by admixture and are usually adapted for 

enteral such as Æral, nasal or rectal, or parenteral administration, and as such 

may be in the form of tablets, capsules, oral liquid preparations, powders, 

30 granules, lozenges, reconstitutable powders, nasal sprays, suppositories, 

injectable and infusable solutions-or suspensions. Sublingual or transdermal 

administration is also envisaged. Orally administrable compositions are 

preferred, since they are more convenient for general use. 

35 Tablets and capsules for oral administration are usually presented in a unit 
dose, and contain conventional excipients such as binding agents, fillers, 

diluents, tabletting agents, lubricants, disintegrants, colourants, flavourings, 

IA 
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Exane1 

(1 Butyl.4-plperidymethyl 2,dlhydro-2-OXO-3WbeflzkflldazOle-1 

5 carboxylate (El) 

A solution of (l.butyl-4-piperidyl)methyl 2-aminophenylcarbamate (D1 b), 

(2.90g. 0.0095 mole) in dlchloromethane (50m1) with triethylamine (I .5m1) 

was added to a stirred solution of t,ichloromethyl chloroforniate (1.889, 

10 l.1 5m1. 0.0095 mole) in dichloromethane (50m1) at 500C under nitrogen. 

Alter 1 hthe solution was allowed to warm to room temperature and left for a 

further lh. The solution was treated with dilute KCI acid (50m1) and the white 

soild produced was filtered off. The solid was suspended in 10% Na2CO3 

(aqueous) solution (50n11) and extracted with dichioromethane (3xlOOml). 

15 The organic extracts were combined, dried (Na2SO4) atd concentrated in 

vacuo to afford the title compound (El) as an off white solid (2.20g. 70%) nip 

130-132°C. 

1H NMR 250MHz (CDCI3) 5:9.85 (br s, 1K), 7.92 (dd, IH), 7.13-7.34 (m, 

20 3H), 4.45 (d, 2H), 3.05-3.20 (m, 2H), 2.40-2.55 (m, 2H), 1.90-2.20 (m, 5H), 

1.35-1.70 (m, 611), 1.02 (t, 311). 

FRI 

MS (El) MH 332. 

Example 2 

(1-ButyI4-piperldyl)methyl 2,34hydro-2-oxo4ethylbetlZlmldazOle-1-

carboxylate hydrochloride (E2) 

30 
To a stirred solution of (1 -butyl-4-piperidyl)methyl 2,3-dihydro-2-oxo-3H-

benzimidazole-1-carboxylate (El, 0.5g. 0.0015 mole) in dry DMF (15nil) 

under nitrogen at room temperature was added, portionwise. sodium hydride 

as an 80% dispersion in mineral oil (45mg, 0.0015 mole). After hydrogen 

35 evolution had subsided (90m in), the solution was treated with ethyl iodide 

(0.2359, 0.12mL 0.0015 mole) and left to stir ovemighL The resulting solution 

was basified via addition of 10% aqueous Na2CO3 solution (30 ml) and 

extracted into ethyl acetate (3x50m1). The organic extracts were combined 
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1.2 

a

 

It4 

112 fbI 

II 
wherein A represents a hydrogen atom, Ci-e alkyl. Cr-e a5rasf 
or Cr-e atcyniti, Hi and Pu may be at the same Sew or 

not
a 

hydrogen atom, halogen. triftuoromeihyl. Ci-e alkyl. Ci-5 alkosy, 
Cs.-a dkylthto. C"acyL carboxyl, Ci-s &koxycarbonyt, hydrcxy, it 
nitro, amino optionally Cns alkyl N -mono or at-substituted, Cl-u 
aoi4amino, Ci-e ullioxycaitonylaminc, oerberno2l optionally 
C14 alkyl N-mono or dl-substltuted, cysno. Ct-esikylsulptfrtyt, 
Ct-s alkylsuiphonyL arrf no asiphonyl optionally C1-4 alkyl 
N-mono or di-sibstltutd. CI-4 slkyl N-mono or it-substituted 141 
androsulphcnylamlrlc, aittnoaidphcitylamlno: Y is oxygen or is 
N - As in which As Is a hydrogen, a Ct..t alkyl or optionally 

Prrdeelrvalrwai Baitin 

wherein p is 0. i.e is 0.1,2.3: As Is hydrogen atom or a C, -
alkyl; R5 Is a hydrogen atom, Cl-s ethyl. Cae cyclosikyl, Ca-1 

cycloalkyt Ci- alkyi,subetituted pherryl Cii alkyl or A5 is a 
group of formula 

86 

Wherein His Is hydrogen atom. C14 elkyf or an amino group and 
Ar is hydrogen atom or Cr alkyl, taijiomers thereof and acid 
addition salts of the aforesaid compounds. 

The processes for the preparation of the compounds of 
helliUla (I) as well as pharmaceutical compoellicais containing 
them are also described. 
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Description 

NEW BENZIMIDAZOUNE.2-OXO-1-CARBOXYLIC ACID DlVATIVZS USEFUL AS 5-NT RECEPTOR 
ANTAGONISTS / 

I4 

The present invention relates to novel pharmacologically active benzinidazotine-2-OXo-t-oarbOXilic add
 

5 derivatives,to the process for their preparation and to the pharmaceutical compositions containing them. The (a) ’f M 

new compounds are 5-HT receptor antagonists useful as anti-emetic agents arid as gastric prokinetic agents. " 2 r - 5  

Serotoniri (5-Ni) is known to play a major role both in Central Nervous System (CNSI and in Peripheral 

Nervous System (PNS). Compounds acting as 5-HT receptor antagonists may be effectively used in the 
to prevention or treatment of migraine, cluster headaches and trigentinsi neuralgls They may also be used in the R 

is treatment of certain CNS disorders such as anxiety and psychosis. Since 5-HI antagonists may have a 

beneficial role on gastrointestinal motility a further use of these compounds is in delayed gastric emptying, 

dyspepsia, Ilatulence, oesophageal reflux, peptic ulcer, constipation and irritable bowel syndrome Very 

recently It has been also discovered that a number of 5-HI antagonists may be particularly useful in the (b) 
treatment of chemotherapy induced nausea and ernesis (.J,R. Fozard-Trenda in Pharmacological Sciences S is 

15 44, 1987, and references sited therein). We have now syntheted, and this is the object of the present 

invention, a novel class of structurally distinct compounds showing specific 5-HT receptor blocleng activity 
N 

which may be useful in the treatment of chemotherapy and radiation induced nausea and emasis and/or of 

delayed gastric emptying. They may be also of value in the treatment of motion sickness, arrltylmta, migraine, 

cluster headaches, trigeminal neuralgia, anxiety and psychosis. Moreover they may be used in gastrointestinal 20 

21 motility disorders such as dyspespsis, flatulence, oesophageal reflux, peptic ulcer, constipation, iritable towel 

syndrome and ipokinesis. The compounds, object of The present Invention, have the gensrallonnula (I) N (c) 

26; R 

(d x 

O=C �Y  �  A 
25

 

(11 . 
N  

R2 R5 

35 

35 wherein pis Ii, 1; r is 0,1,2,3; A4 Is hydrogen atom or a C1-4 alkyl; Re is a hydrogen atom, Ci-s at1, Ce-a 
wherein P represents a hydrogen atom, C1 -a alkyl, C16 alkenyl or C1 -G atlynil; A1 and Pa may be at the same cycloalkyl, Cu-a cycloalkyl C1-4 alkyl,substituted phenyl C1-4 alkyl or Ra is a group of formula 

time or not a hydrogen atom, halogen. trinuoromettiyl, Ci-s alkyl, Ci-s alkoxy, Ci-a alkyithic, Cl-e acyl, 

carboxyl, Ci-s alkoxycarbonyf, hydroxy, intro, amino optionally C1.4 alkyl N-mono or di-substituted. CI-6 

acyismino. Ct-s alkoxycarbonylamlno, carbarnoyl optionally C1-4 alkyl N-trono or di-substituted, cyano, -IC  = N - R 40 
40 Cl-ealkyistiphinyl. Cl-e alkylsulphonyl, amino sulphonyl optionally Ci-.i alkyl N-mono or di-substltutad. C1-4 1 7 

alkyl N-mono or di-substituted aminosulphonylamiflo, smrr,osulphonylsmiflo; ’(is oxygen or is N-fls in which 

Pis is   hydrogen, a Ci-a alkyl or optionally substituted by one or more C1-6 alkoxy benzyl; A is a group selected 

from: - 
wherein Re Is hydrogen atom. Ci-a alkyl or an amino group and R7 is hydrogen atom or C1-4 alkyl. 45 

45 For the pharmaceutical use the compounds of general formula (I) are used as such or under the form of 
tautcmers or of physiologically compatible acid addition salts. 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. niettiansuiphonic, hydrochloric. hydrcbromlc, idrolodic, nitric, sulphuric, 
phosphoric, acetic, banzoic, ascorbic acid. Physiologically acceptable salts include also quaternary derivatives so 

50 of compounds of formula (I) obtained by reaction of the above compounds with compounds of formula Re - Cl 
wherein P4 is Ci_s alkyl, phenyl C16 alkyf or 0a7 cycloalkyl Ci.i alkyl and Cl is   leaving group such as halogen, 
p-toluensulphonate, mesylate. Preferred A4 groups are methyl, ethyl, n-propyl, i-propyl, cyclopropylmethyf. 
Physiologically acceptable salts include also internal salts of compounds of formula (I) such as N-oxides. The 

- compounds of formula (I) and their physiologically acceptable salts may also exist as physiologically 55 

56 acceptable solvates, such as hydrates, which constitute a further feature of the present invention. It has to be 
understood that the carbonyt group in position two of the general formula ll might exist in its enol form when P 
is hydrogen and that there are also the tsutomersof the srnidino derivatives of formula (il wherein pslsagroup 
at formula 

80 

60 

N 
65 

:3 
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C=NR7 

I 5 

and Be and R7 are as hereinbef ore defined. The present invention therefore ludes in its scope these 

aN�CO�Y�A 

(lv) 

10 tautornaric forms both in term of the compounds and of the manufacturing process.I 

Some of the compounds of formula (I) according to the present Invention contain chiral orprochiral centres 2 10  

and thus may exist in different stereoisomeric forms including enantlomers of (+) and ]-] type or mixtures of 

them. The present invention includes In Its scope both The individual isomers and the mixtures thereof. 

It has to be understood that, when mixtures of optical isomers are present, they may be separated wherein Rn. R2, Vand Aare as hererribefore defined, with hydrogen ora hydrogen donor such as ammonium 
15 according to the classic resolution methods based on their different physico-ctiernical properties, e.g. by formate, cyclohexene, cictotiexadiene. hydrazine. The reduction is preferably carried out with hydrogen in the 

fractional crystallization of their acid addition salts with a suitable optically active acid or by the presence of a suitable catalyst, preferably 5% or 10%Pd/C or Raney nickel in the presence of a suitable is  
chromatographic separation with a suitable mixture of solvents. solvent such as methanol, ethanol. toluene, water or a mixture of them The same reduction may be 

In the present invention the term A of formula a) means 3-linked 8-azabloyclo [32.1] octane or 3-linked conveniently carried out with iron in acidic medium or in the presence of FeCl, with Zn in acetic or 

hydrochloric acid, with SnCli in hydrochloric acid or with other reducing agents such as titanium tnicblonde, 
means 3 or 4-linked 1-azabicyclo t2.2.2J octane, the one of formula (c) means 4-linked 1-azatticyclo 132.1] ferrous sulphate, hydrogen sulphide or its salts, sodium hydrosuiptilte. 
nonane and the one of formula (d) means 5-Ur4ced 2-ezabtcyclo [2.2.2) octane, Compounds of general formula (IV) maybe prepared by reactingacompound of general formula (V) 

The term halogen means fluorine, chlorine, bromine or iodine. It has also to be understood that in 

compounds of formula (I) the azablcyclio moreites of group A may be endo or exo substituted. Compounds of 

formula (1) containing the pure endo or mm moieties may be prepared starting from the appropriate precursors 

25 or by separating mixtures of the endo or exo isomers not stereospecifically synthetized,by conventional R 
methods such as e.g.: chromatography. 1NH 

2 25 
The compounds of general formula (I) when R is H may be prepared by reacting a compound of general 

I (v) formula (II) 

30 R2 NO2
 H 30 

R 
1.N - CO V - A wherein Ri and F12 are as hereiribefore defined, with a reactive intermediate of general formula (VI] 

I -V-A (VI) wherein X, V and A are as itereinbefore defined. The reaction is carried out in an aprotic 
35 solvent such as tetrahydrofurane, acetonitrile, chloroform, toluene, chlorobenzsne on without solvents, and 

optionally in the presence of an acid acceptor, preferably in pyridine at a temperature ranging from 20° to as 

R NH 2 
2 

100°C prefetably at 200 or at 50°C. 
The compounds of general formula (I), wherein Ri and A2 are both hydrogen atoms and R. V and A are as 

hereinbefcre defined, may conveniently be obtained by reacting a compound of formula (VII) 
40 

wherein R1, A2, V and A are as hereinbefore defined, with a reactive carbonyl derivative of formula (Ill) 
R 

- 40  

46 0 

((11) 

Ne 

0 (VII)45 

50 wherein X and Xn are leaving groups identical or different from each other such as halogen, alogenated alkcxy, 
me 

alkoxy, heterocycle. Preferred groups are chlorine, trichloromnethoxy, methoxy. ethoxy or lmtdszohyl. The 50  
reaction may be conventionally carried out in aprotic solvents such as benzene, toluene, ethytacetate, 

acetonitrde, tetrahydrofurane, methylene chloride, chloroform, carbontetrachloride or dimethyltorrnamlde at a 

temperature ranging from 0° to 1000 C, preferably at 5°C or at the boiling point of The solvent of choice. The wherein M is a metal atom, such as sodium, potassium or lithium, preferably sodium with a compound of 
forrnamide  

55 presence of an acid acceptor such as tristhylanilne may be beneficial in some Instances, formula (VI). The reaction is preferably carried out in a polar aprotic solvent, such as dimethyl or 

tetraliydroliiran� at a temperature ranging from 00 to 100°C, preferably at room temperature.  
Compounds of general formula (ll),uaed as starting materials in the above mentioned process, may be 

Compound (’All is generated In situ from the corresponding hydrogen compounds by means of sodium, 55 
prepared by reducing a compound of formula {f() potassium, sodium hydride, potassium hydride, potassium tert-butylate, buthyllithium, lithium diispropylamide. 

preferably sodium hydride. 
The compounds of general formula (I), wherein Ar and F12 are both hydrogen atoms A, V and A are as 

60 hereinbefore defined, may be also prepared by reacting a reactive compound of general formula (VIII) 
so 

rM 

4 

5 

£5 
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wherein R is hydrogen. C;s alkyl, C2,6 alkenyl or C2.5 
alltyoyl; R; is hydrogen; R2 is hydrogen, halogen or 
C36elkoxy; Vis oxygen or N�R3in which R3ishydro-
gen; A is a group selected from: 

wherein p is 1; risl), 2or3: Rtishydrogen, R5isbydro-
gen. C;.6alkyl, or Rt taagroup of the formula �CR6. 
�N�R7 wherein Rs is hydrogen, C1.1 alkyl or amino 
and Ri is hydrogen or Cj.6 alkyl, or a pharmaceutically 
acceptable acid addition salt thereof. 
The processes for the preparation of the compounds of 
formula (1) as well as pharmaceutical compositions 
containing them are also described. 

9 Claims, No Drawings 
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Cs.5 alkoxy; ’1 is oxygen or N�R3, in which R3 is hy-
drogen; A is a group selected from: 

RELATED APPLICATIONS 
This is a continuation-in-part of application Ser. No. 

768,497, filed Sep. 50, 1991, now abandoned, which is   
continuation of application See. No. 552,253, filed Jul. 
12, 1990, now abandoned, which is a continuation of 10 
application Set. No. 243.949, filed Sep. 13, 1985, now 
abandoned. 

FIELD OF THE INVENTION 
The present invention relates to novel pharmacologi  15 

-

cally active benzimidazoline-2-oxo-1-carbosjlic acid 
derivatives, to the process for their preparation and to 
the pharmaceutical compositions containing them. The 
new compounds are 5-PIT receptor antagonists useful as 
antiernetic agents and as gastric prokinetic agents. 20 

BACKGROUND OF THE INVENTION 
Serotottin (5-PIT) is known to play a major role both 

in Central Nervous System (CNS) and in Peripheral 
Nervous System (PNS). Compounds acting as 5-HT 23 CIC4 receptor antagonists may be effectively used in the 
prevention or treatment of migraine, cluster headaches N 
and trigeminal neuralgia. They may also be used in the 
treatment of certain CNS disorders such as anxiety and 
psychosis. Since 5-HT antagonists may have a beneficial 30 wherein 

p 

is 1; r is 0.2 or 3; R4 is hydrogen; R5 is hydro. role on gastrointestinal motility a further use of these get. C1.5 alkyl, or Rt is a group of the formula �CR., compounds is in the treatment of delayed gastric empty- 
tug, and related disorders such as dyspepsia, flatulence, 

=N�R’1 wherein Rg is hydrogen, C;. alkyl or amino 
oesophageal rellux, peptic ulcer, constipation and outs-andand is hydrogen or C1.5 alkyl. 

pharmaceutical use the compounds of general hit bowel syndrome- Very recently it has been also 
discovered that a number of 5-HT antagonists may be formula (I) can be used in the form shown, or in the 
particularly useful in the treatment of chemotherapy form of tautomezs ores physiologically acceptable acid 
induced nausea and emesis (3. R. Fozard-Treoda in addition salts. The term ’acid addition salts" includes 
Pharmacological Sciences S 44, 1987, and references salts with inorganic or organic acids, Physiologically 
cited therein). 40 acceptable acids used for the aaliflcasion include, for 

example, tnaleic, citric, tartaric, fumaric, methansul-
DESCRIPTION OF THE INVENTION phonie, hydrochloric, hydrobromic, idroiodic, nitric, 

We have now synthesized, and this is the object of the sulphuric, phosphoric, acetic, benzoic, ascorbic acid, 
present invention, a novel class of structurally distinct Physiologically acceptable salts include also uuaterssary 
compounds which exhibit a specific 5-PIT receptor 45 derivatives of compounds of formula (1) obtained by 
blocking activity which are useful in the treatment of macton of the above compounds with compounds of 
chemotherapy and radiation induced nausea and emesis formula R-&--Q wherein R.5 is CI.6 alkyl. phenyl C1.5 
and/or of delayed gastric emptying. They are also of alkyl or C3.7 cycloalkyl C14 alkyl and Q is a leaving 
value in the treatment of motion sickness, arrhsytamia, group such as halogen, p-toluensulphonate, mesytat 
migraine, cluster beadac3ses migenthial neuralgia, anxi- so Preferred It5 groups are methyl, ethyl, n-propyl, iso-
ely and psychosis. Moreover they are useful in the treat- propyl and cyclopropylmcthyl. Physiologically accept. 
meet of gastrointestinal motility disorders such as gas. able salts also include internal salts of compounds of 
trointeatinal ipomotility and related disorders such as formula (I) such as N-oxides. The compounds of for-
dyspeapsia, flatulence, oesophageal retina, peptic ulcer, mula (I) and their physiologically acceptable salts may 
constipation, irritable bowel syndrome. The com- ss also exist as physiologically acceptable solvates, such as 
pounds, object of the present invention, have the get- hydrates, which constitute a further aspect of the pens-
end formula (I) . ens invention. It has lobe understood that the cirbostyl 

group in position two of the general formula l)mighe 

R 

St �Y�A 
exist in its enol ibem when Ii. is hydrogen and that there60

 ° se of the amidino derivatives of 
N 

T-C
formula (I)wherein Its is a group of formula.�CR6. 

= kN�, and Its and R are as hereinbefore defined. 
The present invention theore includes in its scope 
these tautomeric forms. 

FL2P 65 Some of the compounds of formula (I) according to 
the present invention contain chiral or procltirai centres 

wherein It is hydrogen, C14 alkyl, C24 alkenyl or C24 and thus may exist in different stereoisosnes-jc forms 
alkynylt R1 is hydrogen; R2 is hydrogen, halogen, or including enantiomers of (-i-)and (�) type or mixtures 
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6 
preferably halogen and halogenated alkoxy. The rear- erably between 20’ and 160’ C Compounds of general 
lion is carried out in apt-our solvents such as tetraliydro- formula (IX), used as starting materials in the above 
furan, acetonstrile, methylene chloride or chloroform at mentioned process, wherein It is hereinbefore defined 
a temperature between 10’ C. and the boiling point of and X is chlorine, may be prepared according to the 
the solvent of choice, preferably at room temperature. 5 method described by W. H. W. Lunn U.S. Pat. No. 
Compounds of general formula (VI) are preferably 4,01,861. Attentively the same compounds may be 
isolated as hydrochloride salts, prepared by reacting a compound of general formula 

Compounds of general formula (VII) are either corn- 
(xi) 

merciafly available or may be prepared according to 
known procedures, for example, endo.9-nsethyl.9- 

to 

azatmicyclo (3.3. l}nonan-3-al is prepared according to C 
L Zirkleet at. J.Org. Chem 26, 39 5 (196 1), endo.8-phe-
nyl-methyl-8. azabicyclot3.2.11octau-3-ol is prepared 
according to Nador at al Arreneim Forsch 12, 305 
(1962) 15 

Time compounds of general formula (I). wherein R; 
and R2 are both hydrogen atoms and R,Y and Aare as 
herembefore defined, may conveniently be obtained by 
reacting a compound of formula (VIII) 

20 
(VIII) 

25 
MIB 

wherein M is a metal atom, such as sodium, potassium 
or lithium, preferably sodium with a compound of for-
mula (VI). The reaction is preferably carried out in a 30 
polar aprotic solvent, such as dimetlmyl formamide or 
tetrahydrofuran at a temperature ranging from 0’ to 
100’ C., preferably at room temperature. 

Compound (VIII) is generated "in situ" from the 
corresponding hydrogen compounds by means of so  35 -
diuni, potassium, sodium hydride, potassium hydride, 
potassium tert-butylale, buthyllithium, lithium titian-
propylamide, preferably sodium hydride. 

Compounds which can be used to prepare the lmydro-
gus compounds of formula (VIII) are either commer  40 -cially available or may be prepared according to Z. 
Eckstein et al. J. Chum. Engineering Data 28. 279 
(1983), or the references cited therein. 

The compounds of general formula (I); wherein R1 
and B.2 are both hydrogen atoms K, Y and A are as 45 hereinbefore defined, may be also prepared by reacting 
a reactive compound of general formula (IX) 

whet-em B. and X are as bereinbefore defused, with a 
compound of formula (X) 

Z-Y.A 00 

wherein Z is a hydrogen atom, a metal preferably Li, 
Na or K, V and A are as hereinbefore defused. The 
reaction is carried out in an aprotic solvent such as 
letralsydrofuran, chloroform, acetonitrile, o-dichloro- 65 
benzene and optionally in the presence of an acid accep-
tot- such as pyridine or triethylsmnine, preferably pyri-
dine, at a temperature ranging from 0’ to 200’ C. pref-

(0) 

wherein B. is an hereinbefore defined, with a compound 
of general formula (III); wherein X and X’ we as here-
inbefore defined, preferably they are halogen and halo. 
gestated alkoxy. The reaction is preferably carried out in 
an inert solvent, such as tetrahydrofuran, dioxane or 
dichlorobenzene optionally in the presence of charcoal 
at temperature between 50’ C and ISO’ 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 Eckstcin at al. J. 
Chum. Engineering Data 29, 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 (VU) 

wherein Y and A are as hereisibefore defined, with a 
metal, a metal hydride or a strong base such as, for 
example, sodium hydride, potassium hydride, metallic 
sodium or potassium, potassium t-butylate, butyl lith-
ium, lithium dtisopropylamide, preferably sodium hy-
dride or butyl lithium in an aprotic solvent such as 
tetrahydrofuran, diethyl ether or dimethylformamide. 
The reaction it preferably carried out at a temperature 
between -78’ C. to room temperature. Compounds of 
formula (VU) are either commercially available or may 
be prepared according to known procedures (cf., for 
example, C. L. Zirkle at at J. Org. Chum. 26, 395 
(1961); 3. Med. Chem. 16, 853 (1973); S. Archer 3. Am. 
Chum Soc. 79,41(1957); Chemical Abstract 94, 65477 
(1981), European Patent Application 94.742(1983); E. 
P. ElsIagerJ. Med. Chum 17, 75 (1974); G. &raiasetaj. 
Tetrahedron Lett 12, 57 (1971); P. Doratert at at. Ear. 
J.Med. Chem. 19,105(1984); it has to be understood 
that compounds of general formula (1) containing an B., 
Rj, R, R3 and Rs group which may give rise to another 
R.,Ri, 1t. R3 and Rgronp, are useful novel intermedi-
ates. Some of these transformnatiosss may also occur in 
the intermediates for compounds of general formula (7). 
Some examples of such conversions, which obviously 
are not exhaustive of all poatibilities, we: 
1) a nitro group may be transformed into an amino 

group by reduction, 
2)an amino group may be transformed into a Cmsacyl-

amino group by acylatiots with a suitable carboxylic 
acid derivative; 

3) an amino group maybe transformed into i C54alkyl 
N-mono or ti-substituted group by alkylation; 

10 
4) an amino group may be transformed into a CI-6 slim-

osy carbonyl amino group by reaction with a suitable 
reactive CI-6 alkyl carbonic acid monoester deriva-
tive; 

5) a carboxyl group may be transformed into a C1.6 
alkoxy carbonyl group, or into a carbansoyl group 
optionally C1 sikyl N-mono or sit-substituted by 
reaction of a suitable reactive carboxylic acid deriva-
tive with appropriate alcohols and amines, 

6)acarbamoyl group may be transformed into acyano 10 
group by dehydration; 

7)a Cj4alkyl thin ora Cl  alkyl suphinyl group may be 
transformed into  C1.  alkyl sulphinyl 015 C1.alkyl-
suplionyl group by oxidation; 

8) an aromatic hydrogen group may be transformed into 13 

a nitro group by nitration; 
9)a hydrogen group may be transformed into  halogen 

group by halogenation; 
10) a secondary amide group, optionally conjugated 

with other carboxamidlic moietses, may be traits- 20 

formed into a Cj N-alkyl tertiary amide group by 
alkylalion, 

ll)a secondary amino group maybe transformed into 
an amidino derivative by reaction with appropriate 25 
reactive compounds such as e.g. ethyl formimidate, 
ethyl acetimidate or cyanamide; 

12) a tertiary amino group may be transformed into a 
quaternary ammonium derivative by reaction with a 
suitable alkylatirig agent such as methyl bromide or 30 
methyl iodide; 

13) a tertiary asnidic group optionally conjugated with 
other carboxamidic moieties may be transformed into 
a secondary smidic group by removing an optionally 
CI-6 alkoxy substituted benzyi. 35 

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 converted with inorganic or organic acids into 40 
the corresponding physiologically compatible acid ad-
dition salts, for example, by conventional methods such 
as by reacting the compound, as base, with a solution of 
the corresponding acid in a Suitable solvent. Particu-
larly preferred acids include for example hydrochloric. 43 
hydrobrotnic, sulphuric, acetic, citric, tartaric acids. 

Particularly preferred compounds, according to the 
present invention are the following: 
N.(l.azabicycloZ,2.23oct-3-yl)-2.5-dihydro-2-oxo-lH-

bcsszimidazole-1-carboxamide (Compound 29). 50 
N-(endo-9-tnetlsyl-9-azabicyclo(3.3.11noss-3-yl).3-meth-

yl.2,3-dIhydxo-2-oxo-1H-benzttnidazole-1-carboxa- (/ 
mite (Compound 31). 

N(end8-methyl-8-azabicycloI3.2.1joct-3’yl)-2.3-  
dibydro-2-oao-lH-benzimidazole-1-cazboxamide 55 
(Compound 2. 

N-(endo-9-methyl-9-azabicyclo(3.3.1lnon-3.yl)-2.3-
dlbydro-2-oao-IH4enzimidazole-1’caebomiantlde 
(Compound 27). 

N-(endo-8.nsethyl-8-azabicycloI3.21Joct-3’yl)-3-meth-. 60 
yl-2,3-duliydro-2-oxo-1H-benzimidazole-1-carboxa- , 
mite (Compound 32). 

2.3-dibydro-2-oxo-lH-benzimidazole-1-rarboxylic..icid 
(endo-9.methyl-9-azabicyclo[3.3.1]non-3-yl) jester 
(Compound 19). 65 

N-(essdo4-metbyl-8-azabicyclo(3.2.1)oct-3-yI)-2,3- I 
dihydro-3-ethyl-2-oso-IM-benzhnidazole-1-carbox 
mite (Compound 45). 

5,223,511 
S 

3-Ethyl-2,3-dihydro-2-oxo-1H-benzienidazole-1-car-
boxylic said (emido-8-tnethyl’8-azabicyclo[3.2.1]oct-
3.yl) ester (Compound 60). 

2,3-dihydro-2-oxo-lB-benximidazole-1-carboxylic acid 
(ersdo-8.amidino-8-azabicyclo(3.2. 1)oct-3y1) ester 
(Compound 44). 

As already mentioned hereinbefore the new compounds 
of formula (I), according to the present invention, have 
useful pharmacological properties owing to their ability 
to antagonize the physiological 5-MT effects is warm-
blooded animals. Therefore the new compounds are 
commercially viable in the prevention and in the treat-
ment of disorders wherein 5-HT receptors are involved 
such as chemotherapy or radiation induced nausea and 
emesis, delayed gastric emptying, psychosis, and anxi-
ety. 

The following tests show that the compounds ac-
cording to the present invention have favorable charac-
teristics in these respects. 

PHARMACOLOGY 
Bezold-Jarisch reflex in anaesthetized rats 
Rats (25(5-275 9) were anaesthetized with urethane 

(1.25 gfkg 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 5-317 (20 sg/kg). 

Increasing doses of antagonists were injected 5 mis 
before 5-MT to evaluate their effect on the initial slsrsspt 
cardiac slowing and associated fall in blood pressure 
resulting from the reflex vagal stimulation. EDto 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 I 
Beadysardu Hypotsustu, 

Costpossd £D(qJk. v.) EDso (54/te tv.) 

1 3.4 5.9 
15 3.4 15.9 
24 5.7 7.5 
21 125 5.5 
26 Si 0.4 
27 all 4.1 
25 1.0 13 
St 0-49 1.91 
52 1.1 2.2 
37 5.? 3.9 
44 0.3 410004 
45 1.7 1.0 
47 L7 2.2 
45 4.1 5,4 
50 6.1 5.5 
51 0.4 1.3 
12 0) 1.1 
54 0.62.0 
56 1.3 1.4 
57 4,0 3.1 
60 3.2 54 

Guinea pig ileum longitudinal muscle-myetsteric 
plexus 

Male guinea pigs (Dunkin Hartley, 450-550 g) were 
killed by cervical dislocation. A 2 cam segment of distal 
ileum, removed about 10 cm proximal to the caceum 
was suspended under 0.38 tension in a 10 ml organ bath 
containing Tyrode solution (mM: NaG 137; KG 2.68; 
CoG2 1.82; NaHO03 5.9 MgC1 1; NaH2PO4OA2, glu-
cose 5.6) oxygenated with 95% 025% CO3, at 37’ C. 

297 
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carboxylic acid compounds which are useful for near-
ing a human host suffering from anxiety. 
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C1a1koxy; Yls oxygen or N�R3,in which R1 is by-
thogen; A is a group selected from: 

RELATED APPLICATIONS 

This is a division of application Sea. No. 945,891, Sled 
Mar. 4, 1992, now U.S. Pat No. 5,223.511 which is a 
continuation-in-part of application 5cr. No. 768,497. 
filed Sep. 301 1991, now abandoned which is   continua  10 -
thin of application Sea. No. 553,353, tiled Jul. 12, 1990, 
now abandoned, which is a continuation of application 
Sea. No. 243,949. filed Sep, 13, 1998, now abandoned 

FIELD OF THE INVENTION 15 
The present invention relates to novel pharmacologi-

cally active benzimidazolisre-2-oxo-I-carboxilic acid 
derivatives, to the process for their preparation and to 
the pharmaceutical compositions containing them. The 
new compounds are 5-HT receptor antagonists useful as 2D 
antiemetic agents and as gastric prokinstic agents. 

BACKGROUND OF THE INVENTION (4) 
Serotonin (5-HT) is known to play a major role both 

in Central Nervous System (CNS) and in Peripheral 25 Rol Nervous System (ENS). Compounds acting as 5-HT 
receptor antagonists may be effectively used in the 
prevention or treatment of migraine, cluster headaches R5 

and trigeminal neuralgia. They may also be used in the 
treatment of certain CNS disorders such as anxiety and 30 wherein p is 1; ris 0,2oc3; R4 is hydrogen: lt5ishydro-
psychosis. Since 5-HT antagonists may have aber.eflcial gen. Cs alkyl, or Its is a group of the formula �CR& 
role on gastrointestinal motility a further use of these =N�Ri wherein Es is hydrogen, c1.4 alkyl or amino 
compounds is in the treatment of delayed gastric empty- and Ri is hydrogen or Cist alkyl. 
in& and related disorders such as dyspepsia, flatulence, For pharmaceutical use the compounds of general 
oesophageal reflus, peptic ulcer’ constipation and ilTitn- 35 formula (I) can be used in the form shown or in the form 
ble bowel syndrome Very recently it has been also of tautomers or as physiologically acceptable acid addi-
discovered that a number of 5-HT antagonists may be tints salts. The term "acid addition salts" includes salts 
particularly useful in the treatment of chemotherapy with inorganic or organic acids. Pbyaiologically accept-
induced nausea and cinema (1. R. Fozairi-Trends m able acids used for the salificatica include, for example, 
Pharmacological Sciences 8 44, 1997, and references 4° snaleic, citric, tartaric, fumaric, methastsulphonic, by-
cited therein). droobleric, hydrobrornic, idroiodic, nitric, sulphuric, 

DESCRIPTION OF THE INVENTION phosphoric, acetic, benzoic, ascorbic acid. Pisysiologi-

Wehave now synthesized, and this is the object of the calls’ table salts include also quaternary derive-

present invention, a novel class of structurally distinct 45 tives of compounds of formula (1) obtained by reaction 

compounds which exhibit a specific -m receptor of the above compounds with compounds of formula 

blocking activity which are useful inthe treatment of E.g �Q wherein lt is C1.6 alkyl, phenyl C1-6 alkyl or 

chemotherapy and miation induced manes
 
and cinema cycloalkyl CIA alkyl and Q is   leaving group such 

and/or of delayed gastric emptying. They arc also of as halogen, p.tolisensulphon_ate, mesylate. Preferred Es 
valise in the treatment of motion sickness, arrhytsmtia, So groups are methyl, ethyl, n-propyt, iso-propyl and cy-
migraine, cluster hcaclacheii, tngems,sal neuralgia, aims- clopropylmethyl. Physiologically acceptable salts also 
ely and psychosis. Moreover they are useful in the treat- include internal salts of compounds of formula (I) such 
meat of gastrointestinal motility disorders such as gas- 

as
 N-oxides. The compounds of formula (I) and their 

"intestinal ipomotility and related disorders such as physiologically acceptable salts may also exist as pbyst. 
dyspespsia, flatulence, oesophageal xe–lux, peptic ulcer, ss ologically acceptable solvates, such as hydrates, which 
coustipation, imitable bowel syndrosun l’he corn- constitute a further aspect of the present invention. it 
pounds, object of the present invention, have the gen- has to be understood that the carbonyl group in position 
cml formula (1) two of the general formula (1) might exist in its enol 

form when K is hydrogen and that there are also the 
60 tautorneix of the amid= derivatives of formula (1)  

O�C�Y�A wherein Rs is a group of formula _CRtaNRi and 
Es and R are as berninbefore defined. The present 
invention therefore includes in its scope these taute-
meric foren. 

65 Some of the compounds of formula (1) according to 
the present invention contain chiral orprochiral centres 

wherein R is hydrogen, C1 alkyl, C2,6 aikenyl or C.s and thus may exist in different stereoisomenc forms 
alkynyl; R1 is hydrogen, 1(5 is hydrogen, halogen, or including ennsstiomers of (-4-) and (�) type or mixtures 
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of them. The present invention includes in its scope beth as room temperature or at the boiling point of the sol-
the individual isomers and the mixtures thereof; vent of choice. The presence of an acid acceptor such as 

It has to be understood that, when mixtures of optical triethylamine may be beneficial in some instances Coin-
isomers are present, they maybe separated according to pounds of general formula (11), used as starting materi-
the classic resolution methods based on their different 5 als in the above mentioned process, may be prepared by 
physico-chemical properties, e.g by fractionsl crystalli- reducing a compound of formula (LV) 
ration of their acid addition salts with a suitable opti-
cally active acid or by the chromatographic separation 
with a suitable mixture of solvents. 

In the present invention the term A of formula (a) 
to 

means 3-linked 8-azabicyclo 132.1loctane or 3-linked 
9-azabicycle cyclo L3.3.l)nonane or 2-linked 7-azabicy-
erlo 12.2. t]heptane 4-linked piperidine, the one of for-
mula (b) means 3 or 4-linked 1.azabicyclo [122Joctane, 
the one of formula (c) means 4-linked l-azabicyclo 15 
13.3.lnesiane and the one of formula (d) means 5-linked 
2azabicycle [2.2.2)octtne The term halogen means 
fluorine chlorine, bromine or iodine. It has also to be 
understood that in compounds of formula (1) the azabi-
cyclic moieties of group A may be endo or can sub- 
stitued. 

Compounds of formula (1) containing the pure credo 
or cxc moieties may be prepared starting from the ap-
propztate precursors or by separating mixtures of the 
endo or cxc isomers not stereospecifically synthesized, 25 
by conventional methods such as e.g.: chromatography. 

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

A is endo8-methyt-84zabicyc1o[3’2-1]oct-3-Yl, lii 30 
and R2 are H, R is Il, C alkyl, Cz.e alkenyl or 
C alkynyl and Y is oxygen or NH 

A is lazabiyclo[2.2,2)oct-3-y1,Ri and R2 are H,Rit 
H, C14 alkyl, Ct alkenyl or C2-6 alkynyl and Y is 
oxygen or NH, 35 

A is cndo.9-methyl.9-azabicycto3.3.lInOn-3-yl, Kj 
and R2 are H, R is H, C1 alkyl, Cualkenyl or 
C alkynyl and Y is oxygen or NH, or, 

A is endo 1.azabicyclo[3.3.lnon-4-y!, R1 and R2 are
H,RisB,Cj.  alkyl, C24alkenylorCr.ea1kynyl 40 
and Y is oxygen or NH. 

The compounds of general formula (I) when li is H 
may be prepared by reacting a compound of general 
formula (II) 

45 
(0) 

cx 

N-00�Y�A 

NH2 50 

Ri 

wherein R1, R2, Y and A are as heseinbefos’e defined, 
with a reactive carbonyl. derivative of formula (IM 

wherein X and Xt are leaving groups which may each 60 
be, for example, halogen, halogenated alkoxy, alkoxy or 
a betes-ocycle. Preferred groups are chlorine, sri-
chiommetboxy, methoxy, ethoxy or imidarolyl. The 
reaction may be conveniently carried out in aprotic 
solvents such as besizene, toluene, ethylacetate, acetoni- 65 
trile, tetribydro-furan, methylene chloride, chloroform, 
carbon-tetracbloride or dusnethyl-fonnamide at a tem-
perature ranging from (’ to 100’ C., preferably at 5’ C, 

R
 
\ 

It liv! 

cx 

N��Y�A 

NO 

R2 

wherein P-1. Rt. Y and A are as hereinbefore defined, 
with hydrogen or a hydrogen donor such as ammonium 
forinate, cycloliexene, cyclohexsdiene, or hydrazine. 
The reduction is preferably carried out with hydrogen 
in the presence of a suitable catalyst, preferably 5% or 
10% Pd/C or Raney nike1 in the presence of a suitable 
solvent such as methanol, ethanol, toluene, water or a 
mixture of them. The same reduction may be cossve-
nieritty carried out with iron in acidic medium or in the 
presence of FeC1, with Zn in acetic or hydrochloric 
acid, with SitU2 in hydrochloric acid or with other 
reducing agents ouch as titanium trichloride, ferrous 
sulphate, hydrogen sulphide or its salts, sodium hy-
drosulpitite. 

Compounds of general formula (LV) maybe prepared 
by reacting a compound of general formula (V) 

R 
lv! 

NH 

Nor 
xi 

wherein R1 and Rt are as hereinbefore defined, with a 
reactive intermediate of general formula (VI) 

0 
11 

X�C�Y---A 

wherein X, Y and A are as hereinbefore defined. The 
reaction is carried out in an aprotic solvent such as 
tetralsydmofs’rari, acetonitrile, chlorolorns, toluene, 
chlorobesizene or without solvents, and optionally in 
the presence of an acid acceptor, preferably in pyridine 
at a temperature ranging from 20’ to 100’ C. preferably 
at 20’ or at 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 Ilelv. 
Clsim. Acts 65,546 (19821 5-methoxy-2-nitro-aisiline is 
prepared according to Morrin Achesan It et al 3. 
Chew. Soc., Perkin Trans 1, 1117 (1978). Compounds of 
general formula (VI) may be prepared by reacting a 
compound of general formula (VII) 

H�Y�A (vu) 

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

(Ill), wherein X and XI are as hereinbefore defined, 
preferably halogen and halogenated alkoxy. The reac-
tion is carried out in aprotic solvents such as tetrahydro-
furan, acetonitrile, methylene chloride or chloroform at 
a temperature between 10’ C. and the boiling point of 
the solvent of choice, preferably at room temperature 
Compounds of general formula (VI) are preferably 
isolated as hydrochloride salts. 

Compounds of general formula (VII) are either com-
mercially available or may be prepared according to 
known procedures, for example, endo-9-methyl-9-
azabicyclo[3.3.l]norian-3.ol is prepared according to C. 
L. Zirkle et al. 1. Org. Chew 28,395(1961), endo4-phe-
ssyl-methyl-84zabicycie3.2.l]octan-3-ol is prepared 
according to Nador et aL Arzeneim Forach 12, 305 
(1962). 

The compounds of general formula (11 wherein P.1 
and Rare both hydrogen atoms and R, Y and A are as 
hereinbefore defined, may convenietly be obtained by 
reacting a compound of formula (Viii) 

club 

OQmo 

wherein M is a metal atom, such as sodium, potassium 
or lithium, preferably sodium with a compound of for-
mula (VI). The reaction is preferably carried out in a 
polar aprotic solvent, such as dimethyl forninmide or 
tetrahydrofisran at a temperature ranging from 0’ to 
100’ C, preferably at room temperature. 

Compound (VIII) is generated "in situ" from the 
corresponding hydrogen compounds by means of so-
dium, potassium, sodium hydride, potassium hydride, 
potassium tert-butylate, buthyllithinie, lithium ditto-
propylamide, preferably sodium hydride. 

Compounds which can be used to prepare the hydro-
gen compounds of formula (VIII) are either commer-
cially available or may be prepared according to Z. 
Eckstein et A. 1. Chem. Engineering Data 28, 279 
(1983)6 or the references cited therein. 

The compounds of general formula (I). wherein P-1 
and P-2 are both hydrogen atoms R. Y and A are 

as
 

Isereinbelore defined, may be also prepared by reacting 
a reactive compound of general formula (IX) 

srq 

wherein P. and X are as bereinbefcsre defined, with a 
compound of fos-insils (21) 

wherein Z is a hydrogen atom, a metal preferably Li, 
Na or It,, Y and A are as hereinbefore defined. The 
reaction it tarried out in an aprotic solvent such as 
tetrahydrofuran, chloroform, acetonitsile, o-dichloxo-
benrene and optionally in the presence of an acid accep-
tor such as pyridine or triethylamine, preferably pyri-
dine, at a temperature ranging from 0’ to 200’ C., pref-
erably between 20’ and 160’ C. Compounds of general 
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formula (IX), used as starting materials in the above 
mentioned process, wherein R is hereisibefore defined 
and X is chlorine, may be prepared according to the 
method described by W. IL W. Lunn U.S. Pat. No. 

5 4.061,861. Alternatively the same compounds may be 
prepared by reacting a compound of general formula 
(XI) 

a lxi) 

10 cf 
H 

15 wherein R is an hereinbefore defined, with a compound 
of general formula (III), 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 

20 didstorobenzene 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 (Xl) are either commercially avalilable or 
They may be prepared according to Z. Eckstein et aL .1. 

25 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) 

St�v--P. (Vu) 

wherein Y and A are as herelnbefore defined, with a 
metal, a metal hydride os-s strong base such as, for 

35 example, sodium hydride, potassium hydride, metallic 
sodium or potassium, potassium 1-butylate, butyl lith-
ium, lithium ditsopropylanilde, preferably sodium hy-
dride or butyl lithium in an aprotic solvent such as 
tetrahydrofuran, diethyl ether or dimethylfornmmide. 

° The reaction is preferably carried out at a temperature 
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 3. Org Cheat 26, 395 
(1961);!. Mcdi Chem. 16, 853 (1973), S. Archer I. Art. 
Chew. Soc. 79,41 (1957); Chemical Abstract 94, 65477 
(1981), European Patent Application 94.742 (1983), F-
F. F. Elslageri. Med. Chew. 17, 75 (1974), G. Kcaissetal. 

50 Tetrahedron Lett. 12,57(1971); P. Dorstert et aL Enx 
J. Med. Cheat 19, 105 (1984). It has to be understood 
that compounds of general formula (I) containing an R, 
R5, R2, R3 and P-5 group which may give use to another 
it., P-i, Er, Es and P-5 group, are useful novel intermedi-

5,5 ates. Some of these transformations may also occur in 
the intermediates for compounds of general formula (1). 
Some examples of such conversions, which obviously 
are not exhaustive of all possibilities, are: 

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

2) an amino group may be transformed into a Cs.6 
acylamino group by acylation with a suitable car-
boxylic acid derivative, 

3) an amino group may be transformed into a CI-4 
65 alkyl N-mono or di-substituted group by alkyla-

4) an amino group may be transformed into a C1.6 
alkoxy carbonyl amino group by reaction with a 

ck, 



5,358,954 
7 

suitable reactive C;.&alkyl carbonic acid monoester 
derivative 

5) a carboxyl group may be transformed into a CI-6 

alkoxy carbonyl group, or into a narbamoyl group 
optionally Ci.t alkyl N-mono or di-substituted by 
reaction of a suitable reactive carboxylic acid de-
rivative with appropriate alcohols and amnsea 
a caibansoyl group may be transformed into a 

cyano group by deitydraticus, 10 
7) aCaIkyl tbio or aCalkyt sephinyt group may 

be transformed into a Ci.e alkyl sulphinyl or   C1.6 
alkylsuphonyl group by oxidation; 

6) an aromatic hydrogen group may be transformed 
into a Intro group by nitration 

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

10) a secondary amide group, optionally conjugated 
with other csxbosamidic moieties, may be trans-
formed into aC1N-alkyl tertiary amide group by 20 
alkylation 

II) a secondary amine group maybe transformed into 
an amidino derivative by reaction with appropriate 
reactive compounds such as e.g. ethyl formimidate, 
ethyl acetimidate or cyanamide, 25 

12) a tertiary amino group may be transformed into a 
quaternary anuncxiium derivative by reaction with 
a suitable alkylating agent such as methyl bromide 
or methyl iodide; 

13) a tertiary aenidic group optionally conjugated 
30 with other carboxamidic moieties may be trans-

formed into a secondary amidic group by removing 
an optionally Ci.t alkosy substituted beazyL 

These transformations are well known to any expert 
of the branch. 35 

The compounds of general formula (1) prepared ac-
cording to the process as above described may option-
ally be converted with inorganic or organic acids into 
the corresponding physiologically compatible acid ad-
dition salts, for example, by conventional methods such 40 
as by reacting the compound, as base, with a solution of 
the corresponding acid in a suitable solvent Particu-
larly preferred acids include for example hydrochloric, 
hydrobronuc, sulpburic, acetic, citric, tartaric acids. 

Particularly preferred compounds, according to the 
45 present invention are the following, 

benzixuidazole-1-caeboxamide 
251 

yl-23-dibydro-2-oxo-l}i-benximidaZOle-1-carbOXa as 

wide (Compoand 
31). 

N.(endo8methy1-S-azabioyc1oP.2.t1oct-3-y-2.l-
dihydzo_2_oxo-lB-besIzimidazOle-1-caxboaamide 

(Oon4 5 
26). 

N-(endo-9-methyl-9-azabicyclo[3.3. l)nosi-3-yl)-2,3-
dibydro-2-oso-l}1.benzimidazole-1-carboxamide 

37). 61 
N.(endo.S-methyl-8-azsbicyclo[3.2.l]oct-3-yl)-3-meIJi-

yi-2,3-dihydro-2-oxo-1H-bereimidazole-1-caztioxa-
snide (Compound 

34 
acid di 

(endo.9-methyl-9-azabicyclo13.3.ljnon-3-yl) ester 

N(endo.6methyl-8-azabiCyClOI3.2. i)oct-3-yl)-2,3-
dibydro.3.ethy1_2Oxo-lH.beflZimidaZOle-1-carb0)a-
mide (Compound 

45). 

1 -car-
boxylic acid (endo.8-methyl-8-azabicYClO32.1IOct 
3-yl) ester (Compound 

60). 

2,3tli3sydro2o5olll4euzi1nidaZOle-1-Ca!bOXYl3c acid 
ester 
(Comsoond 

44). 

As already mentioned hereinbefore the new com-
pounds of formula (I), according to the present inven-
tion. have useful pharmacological properties owing to 
their ability to antagonize the physiological 54{T ef-
fects in warm-blooded animals. Therefore the new cons-
pounds are commercially viable in the prevention and in 
the treatment of disorders wherein 5-HT receptors are 
involved such as chemotherapy or radiation induced 
nausea and emesis, delayed gastric emptying, psychosis, 
and anxiety. 

The following tests show that the compounds ac-
cording to the present invention have favorable cliarac-
teristics in these respects. 

PHARMACOLOGY 

Bezold-Jariach 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 Bero)d-Jarisch effect was elicited by rapid bolos 
intravenous injection of 5-HT (20 sg/lrg). Increasing 
doses of antagonists were injected 5 rein before 5-HT to 
evaluate their effect on the initial abrupt cardiac sl(--

ing 

and associated fall in blood pressure resulting from 
the reflex vagal sismislation. EDso values were eaten -
heed 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 L 

TABLE I 

Brndysandta ttypnsomoo 
compound EI)efp/ks, jo.) ED50(og/kg. iv.) 

1 5.4 5.9 

19 34 6.5 

24 3.7 7.4 

25 12.0 6.3 
25 0.3 5.4 

27 0.35 0.31 
28 1.0 1.5 
31 049 157 
32 172-2 
37 35 3.9 
44 0.0003 0.5004 
45 2.7 1.0 
47 2.7 2.2 
40 4.7 6.4 

50 4.1 5.5 

31 0.4 1.3 

52 3.3 1.1 
54 0.6 2.0 

56 1.3 1.4 
37 4.0 3.1 

60 12 2.2 
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Guinea Pig Beam Longitudinal Muscle.Myenterio 
Plexus 

Male guinea pigs (Duakin Hartley, 450-550 g) were 
killed by cervical dislocation. A 2 cm segment of distal 
ileum, removed about ii) cm proximal to the caceum 
was suspended under O.5 g tension ins 10 ml organ bath 
containing Tyrode solution (taM: NaCl 117; KG 2.68 
CaCl2 1.82; }IaMCO3 5.9; MpG2 1. NaH2PO4 0.42) glu-
cose 5.6) oxygenated with 95% 02.5% C05. at 37’ C 10 
Responses were registered with an isotonic transducer 
not a polygraph (Basile). 

Electrical field otisnulatiott (EFS) was performed 
with bipolar platinum electrodes, with 0.5 marc pulses 
at 0.1 Hz frequency, supramaximal voltage. When eon  Is -

tractions had stabilized, cumulative concentration-
response curves were constructed for the compounds 
under investigation, by adding increasing concentration 
at 5 min intervals. 

The effect of compounds of EPS evoked contractions 20 
was evaluated as percentage of the contraction height 
measured before addition of compounds. 

The compounds, object of the present invention, 
strengthened the contractions induced by electrical 
stimulation in the guinea pig iteum in the concentration 
range l0-10_ 10-M while having no effect on muscle 
tone. 

Antiemetsc Activity 

Beagle dogs of both sexes (6-12 kgb.w.) were admin-
istered cisplatin (3 mg/kg) by intravenous route. Nuns-
ber of emetic episodes was counted during 5 his after 
cisplatin administration 5 rein before cisplatin, animals 
were given saline (control animals) or a dose of antago-
nist (treated animals) by Lv. route. In each experiment 
with an antagonist, protection was calculated at per-
centage inhibition of the number of emetic episodes in 
the treated animal compared to the average value ob-
tained in the control group. Linear regression analysis 
was applied, and the dose reducing by 50% the number 
of emetic episodes in the control group (EDais) was 
estimated. 

The potency (ED, tg/kg iv.) of tested compounds, 
is shown below. 

Compound 26 21.5 tkg 
Compomnt43 3-7 pg/kg 
Compoo.n150 1.3 *g/kg 
C I 14610 mptg 
Componed2t 5.6jieJ4g 
Compound 47 4.4 pg/kg 
Compound 50 3.7 pg/k 

This model provides evidence of a facilitation of 
gastrointestinal peristalais which may be of benefit in 
pathological situations related to gastrointestinal 
ipomotility (Cottalt and Naylot, Scand J. Oastresster-
ology 25, 766-787, 1990). 

Male rats fasted for 24 hours before the experiments, 
were administered amberlite pellets by stomach garage-
The

arage.The
 teat drugs were administered ’mtraperitoneally im-

mediately after the gastric gausge. The animals were 
killed 60 min after pellets administration; the stomach 
was carefully removed and opened and the pellets re-
maining emauling inside were counted. ED5 value (Le. the dose 
that reduces by 50% the number of pellets retained in 
the stomach of control group) and relative confidence 

30 

limits (P.<0.05) were calculated. The results of the test 
are set in the following table: 

ED59 
Compound wJkgLj 95% aS. 

26 44.7 17.2-63.0 
45 11.0 7.0-19.0 
50 344 26.1-45.2 

1 107.9 36.6-701.1 
27 59.4 21.5-1614 
21 229.0 47.4-1579,4 
47 6.4 2.3-17.3 
42 3.9 12-52.9 
60 1612 92.3-295.0 

Anxiclytic Properties 

Method. light/dark exploratory test in mice. 
The procedure is as described in Jones et al. (Br. 3. 

Pharmacol, 93s985-993, 1988) and is bated on the aver-
akin of mice to wide, brightly lit areas. The apparatus is 
an open-topped box divided into a small and large area 
by a partition which bass hole at floor level. The small 
compartment, painted black, is Illuminated with red 
light and the large compartment, painted white, is Wa-
minated by white light. Control animals spend most of 
their time in the dark area. Animals treated with ansi-
olytic drugs spend a longer time in the bright area. 

Results: tented compounds induced animals to spend 
a longer time in the bright area  as reported in the fol-
lowing taw. 

35 
Done Time Ime) 

Trmtnsent mg/kg daiS bgbt 

VE3ticr..E - 132–43 45–22 
COMPOUND 29 0/501 97 33’ 34– 33-

40vEHicLE - 109 – 12 71 – 12 
COMPOUND 45 0.00) 50–35’ L28 :k 35’ 
COMPOUND 50 0.01 25 – 61’ 122 – 61’ 
vEHiCLE - 126–0 34–6 
COSOPOUND4S nan 114–26+ 66–24k 
VEHICLE- 125 – 03 53 – 11 

45 COMPOUND 31 051St 106– 5 ’14– 5+ 

Values represent mean–S.D. from 6-10 mice. Coin-
pounds were administered i.p. 45 before testing. 

Anova test: °P<0.05; 4-trend of difference vs vehi-
cle, not significant. 

Antipsychotic Properties 

The chmnic treatment with typical aistipsychotic 
drugs causes a decrease in the number of spontaneously 
active dopaminergic neurones as the Ventral Tegmental 
Area of rat brain (Bunney and Grace, Life Sci. 23: 1715, 
1978). Method: the number of spontaneously active 
dopaminergic neurones in the Ventral Tegenental Area 
was detected as described by Bumsey and (It-ace (Life 
ScL 23: 1715, 1978) in rats treated for 21 days with 
compound 26. 

Results: 
Compound 26 (15 fsgfkga.c., twice daily, for 21 days) 

significantly reduced the number of spontaneously ac-- 
tive dopaininergic cults in the Ventral Tegonental Area: 


