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NEW BENZI M DAZOLONE DERI VATI VES " The present invention relates to novel
pharnacologlcajtg'actlve benzi m dazol one derlvatlves and aC|d addltlon
o]

sal ts thereof processes for their par ake on .. and- ; A PTI.
phar mackutic@l conpositions contalnlﬁg the r“rThe,[ngm1cpnpounds possess
centralgserotonerglc activity and are ef ul At he., treatneng of cenfral

nervous systen1(CNS) di sorders. It is known thgﬁ 1 A and 2 %erotonefg """" l
receptors (5-HT[err] and 5-HT[err]) seemto be |nportanf tor nany“ﬂﬁh%trons'
in the animal body. For instance, altered fun {IOH of ‘'t hek&* ‘Fecept-orey g
i nvol ved in the genesis and/or treatnment of a hiyi‘depre$bion psyqﬂpses!
abnornel ity of sleep and feeding, organic nental diseases and alteration of
bl ood préssure In spite of the clear involvenent of 5- FW[err] receptors in
such a huge amount of pathJEEgERNAINIDAZQLONE DERIVATINES | bar why, for

exanpl e, some conpounds acting upon 5- HI[err] receptors exert in humans a
preferential anxiolytic effects, while others exert a preferential

hypot ensi ve acthen pr-Ebﬁnﬁaliﬁv&&lldﬁl frenabedlTher hbvant pigiasologiddigy S
probably due to heterogeneous characteristics, so far unknown, of
5-HT[ err] andastiyH drerizimadapriomne. drmdvetives, arle e ifis atiﬁetmsfr@ﬂa ty that
conpounds act;&g%{ﬁq 5 I—FI' err] and 5- I—gllgrr,lhereceptors e, exearntd atvg de

range of ther ectRFIGRSSes preparation

pharmaceutlcal compositions containing them. The new
compounds possess central serotonergic activity and are
useful in the treé;tment of central nervous system (CNS)
disorders.

It is known that 1 A and 2 serotonergic receptors (5-HT;,
and 5-HT,} seem .t_o be important for many functions in the
animal body. ‘For instance, altered function of these
receptors is involved in the genesis andfor treatment of
anxiety, depression, psychoses, abnormality of sleep and
feeding, organic mental diseases and alteration of blood
pressure. In spite of the clear involvement of 5-HTq 5
receptors in such a huge a;mount of pathological events, it
is not clear why, for example, some compounds acting upon 5-
HT;, receptors exert in humans a preferential anxiolytic
effects, while others exert a preferential hypotensive
action. The same holds for 5-HT, antagonists. This is
probably due +to heterogeneous characteristics, so far
unknown, of 5-HT,, and 5-HT, receptors. Thérefore, there is
the possibility that compounds acting on 5-HT,, and 5-HT,
‘receptors may exert a wide range of therapeutic effects in
humans.

GB 2023594 describes a class of l-substituted alkyl-4-(3-



humans. GB 2023594 describes a class of 1-substituted al kyl -4-(3- - 2-
trifluoronethylthiophenyl)-piperazines which may contain, as a substituent
of- the al kyl group, an optionally 3- substituted benzjm dazol one groupnent.
Thé above conpounds were found 'to exert _activity in the central nervous
system whi ch was showed by behavi ourd 4 ésts in mice. The benzim dazol one
groupnent was al so used as a generic substituent 1in the preparation of
structurally different classes of conpounds endowed with activity on the
central nervous systenm exanples may be found in BE 904,945, US 4,954,503
and EP 200, 322. US 3,472,854 describes (benzi m dazol yl) -1 ower al kyl
substituted piperazines useful, anong other indications, as tranquilizers

and sedat i ves.:BR10376R0hydeacohas 1pLposaziza%bd Wnilcn REP! Eosledinyatisves,
i ncl udi ng 2-indol ones, which have been found to possess central

serotonergic attisiusrifhent praf ertdwece atbylt herdiphT[ enr | opbbe@ldy sabt ype.

Vé have now Sysnx;[.bg%:[iltﬁggd ggrgzi:[m Idsazclafor}eh egroob p(xang;[zt .O f Trt1er.] eabove compounds

were found to exert activity in the central nervous system,
which was showed by behavioural tests in mice.
The benzimidazolone groupment was also used as a generic
substituent in the preparation of structurally different
classes of compound§ / endowed with activity on the central
nervous system; ' exa..mples may be fouﬁd in BE 904,945, US
4,954,503 and EP 200,522.
Us 3,472,854 describes {benzimidazolyl)~lower alkyl
substituted piperazines useful, among other indications, as
tranquilisers: and sedatives.
EP 0376607 describes piperazinylbutyl indole derivatives,
including 2-indolones, which have been found to possess
central serotonergic activity with preference for the 5-HT4
receptor subtype.
We have now synthetised, and this is the object of the
present invention, a novel class of structurally distinct
compounds showing affinity for the 5-HT;» and 5-HT,
receptors. These new compounds may be useful in the
treatment of c;\TS diseases such as affective disorders, (for
example depression and bipolar disorders), énxiety, sleep
and sexual disorders, psyghosis, schizophrenia, personality
) disorders, mental organic disorders and mental disorders in
childhood, aggressiveness, age associated memory impairment.

Moreover they may be used for cardiovascular disorders such



present invention, a novel class of structurally distinct conpounds
showing affinity for the 5-HI[err] and 5-HI[err] receptors. These new
conpounds may be useful in the treatnent of CNS di seases such as affective
disorders, (for exanple depression and_bipol ar disorders), anxiety, sleep
and sexual disorders, psychosis, schizophFenia, personality disorders,
mental organic disorders and nental disorders in childhood, aggressiveness,
age "associ ated nenory inpairment. Mreover they may be used for

cardi ovascul ar di sorders such -3- as hypertension and thronbosis.
According tggt SHESRNbnl AYERnreRAL¥E r ovi de conpounds of general fornmula
(I') [err] where err] and Rlerr] ay be at the sanme tinme or not a hydrogen
at om haIogencordiméLmncﬂhﬁfgﬁese@FeinYenﬂihylwecpequdemdm@PyPniﬁepf]

al kyl t hi o, Cerr] acyl, car boxyl , C err] al koxycarbonyl, hydroxy,
nitro, anlﬁG“SE?}cﬁﬁﬁq3}aCf%%r] aIkyI N-mono or  di-substituted,
Cerr] acylamno, ({err] al koxycarbonyl am no, car banoyl
//Ei\\ \\-(Cf12] n\_’//
N~ >0
Rz ! .
R3_
(1)
where

R, and R, may be at the same time or not a hydrogen étom,

halogen, trifluoromefhyl, C;-g alkyl, C,_g alkoxy,

Ci-¢ alkylthio, Ci-g acyl, carboxyl, Cy-¢g
alkoxycarbonyl, hydroxy, nitro, amino optionally
Cyoy alkyl ©N-mono or di-substituted, Cy¢
acylamino, Cj_g alk&xycarbonylamino, carbamoyl
optionally C4_, alkyl N-mono or di-substituteq,
cyano, C;_g alkylsulphinyl, C,_g alkylsulphonyl,
aminoc sulphonyl optiocnally ¢C,_, alkyl N-mono or
di-substituted, Ci4 alkyl N-mono or ai-

substituted aminosulphonylamino, aminosulphonyl-



optionally ({err] alkyl N-nono or di-substituted, cyano, (err]

al kyl sul phinyl, Clerr] alkyl sul phonyl, am no sul phonyl optionally Cerr]

al kyl N-nono or di-substituted, derr] al kyl N- nono or di -

substituted am nosul phonyl am no, aninosqiphonyl- -4- amno; R3
0

hydrogen, Cerr] alkyl, Cerr] alkenyl
-CO or -CONH or it is absent; B

sat ur at ed

tautomers or of physio

Jerr], alkynyl; A
S a strai ght or

S
S
branched,

or unsaturated C[err] alkyl; mand n are both i ndependently
an integer froml to 3; Rerr] is an aryl, aralkyl, a heteroaryl or
het er oar al kyl group, each group being optionally substituted by one or nore
substituents selected from hal ogen, trifluoronethyl, cyano, (err]
Cerr] alkyland acid addition salts thereof. For pharnaceutical use the

unsaturated C,_g alkyl;

m and n are both independently an integer from 1 to 3;

al koxy,

m of

conpounds of generalakgﬁgyla (I') may be used as such or in the for
# . . .
ogically acceptable acid addition salts thereof. The
Ry is hydrogen, Cy_g alkyl, C,_g¢ alkenyl or C,-Cg
alkynyl;
A is -CO- or -CONH- or it is absent;
is a straight or branched, saturated or

Ry is an aryl, aralkyl, a heteroaryl or heter&aralkyl'

group, each group being optionally substituted by
one or more substituents selected from halogen,
trifluoromethyl, cyano, C;_4 alkoxy, Cj_, alkyland
acid addition salts thereof.
For pharmaceutical use the compounds of general formula
{I) may be used as such or in the form-o; tautomers or of

physiologically acceptable acid addition salts thereof. The

" term Yacid addition salts"™  includes salts either with

inorganic or organic acids. Physiologically acceptable
organic acids which may be used in sait formation include,
for example, maleic, citric, tartaric, fumaric,
methansulphonic, acetic, benzoic, succinic, gluconic,
isethionic, glycinic, 1lactic, malic, mucoic, glutammic,
sulphamic and ascorbic acid; suitable inorganic acids
include hydrochloric, hydrobromic, nitric, sulfuric or
phosphoric acid.

Some of the compounds of formula (I)-according to the
present invention contain chiral or prochiral centres and

thus may exist in different stereoisomeric forms including



tefm "acid addition salts" includes salts either wth inorganic or
organi ¢ acids. Physiologically acceptable organic acids which nmay be used
in_salt formation include, for exanpl e, mal ei c, citric,

tartaric, fumaric, methansul phonic,_ . acetic, benzoi c, succi ni c,

gl uconic, isethionic, glycinic, lactic, "malic, nucoic, glutammc, sulphamc
and ascorbic acid; suitable inorganic acids include hydrochloric,
hydrobrom c, nitric, sulfuric or phosphoric acid. Some of the conpounds of
formula (1) according to the present invention contain chiral or prochiral
centres and thus may exist in different stereoisoneric fornms including

- 5- ti + d (-). .t 1 Xt f th Th t
mventon | SEFIREER (L (oPEPOrn (! R FLALATST SPheFimndithe
m xtures thggresént |inveatibR DeclwRder $H004 thabe BHED MHX1iHRS:18ba PPt Cal

| somers are present, they may be separated according to the cra55|c
resol uti on Aetheds ardssteonixtvges thdrfeefent physi co- chenical properties,

e.g. by frac;ioE I crystaLLi&gtéon of their acid addition salts with a

sui tabi e opti cal %yhg e derstood that, when mixtures 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 crystallization of
their a_cid addition salts with a suitable optically active
acid or by the chromatographic separation with a suitable
mixture of solvents.

When in the compounds of formula (I) Ry, Ry and R4
represent C,_g alkyl group, such groups refer to an alkyl
group having a straight or branched chain. Typical groups of
that kind include methyl, ethyl, n-propyl, i-propyl, n-
butyl, t-butyl, n-hexyl, 2-methylpentyl and th;a like. The
term halogen means fluoro, chloro, bromo and Jjodo .
Preferred halogens are <fluoro, chloro and bromo and’
particularly fluoro and chloro. When R; and R, represent a
Ci_g @alkoxy group, they may, for example, be methoxy,
ethoxy, propoxy, butoxy, pentoxy, hexyloxy. When Ry and R,
represent a Ci6 acyloxy group it may, for example, be
acetoxy, propionyloxy. When B is a straight or branched,
saturated or unsaturated C,_g alkyl group, it may, for
example, ethyl, propyl,. butyl, hexyl, 2-methylpropyl, 2-
butenyl.

When R, is aryl, aralkyl it may, for example, be phenyl,

benzyl or naphttyl respectively, each group being optionally



acrd or by the chromatographic separation with a suitable m xture of
~solvents. When in the conpounds of forrmula (1) Rerr], Rerr] and R err]
represent Cferr] al kyl group, such groups refer to an al kyl group having a
straight or branched chain. Typi cal groups_ of that kind include nethyl,
ethyl, n-propyl, i-propyl, n- butyl, t-butyl, n-hexyl, 2-nethyl pentyl and
t he Iike. The term halogen nmeans fluoro, chloro, brono and jodo
Preferred halogens are fluoro, chloro and brono and particularly
fluoro and chloro. When Rlerr] and Rlerr] represent a Cferr] al koxy
group, they may, for exanple, be nethoxy, ethoxy, propoxy, butoxy,
pent oxy, hexyloxy. When R er] and Rlerr] represent a (Jerr] acyl oxy group
it may, for exanple, be acetoxy, propionyloxy. Wen B is a straight or
branched, sRbytahadar pynsahdll aredneter rdubskkyherisoupelédtammy £rbmr exanpl e,
et hyl, propyl butyl, hexyl, 2-nethyl propyl, 2- butenyl. Wen Rgerr] i's
aryl , aral klore, moplokor  aekinpke, b@tpMényerﬁbﬁﬁwmeﬁhyhapWFFV

respect i vel g cach, group belng opti onal LY yecsfiaisylst ihULEY, Dyogne or more

example, be 1,2-benzisothiazole, benzodioxane, pyrimidine or
1,2—benzioxazolé.

When m and n are one of integers from 1 to 3, ‘they may,
for example, form .a saturated 5-7-membered heterocyclic
ring, such as piperazine, imidazolidine, diazepine.

Preferred compdunds according to the present invention
aré those wherein A is absent, B is a straight, saturated
C,.4 alkyl, m and n are the integer 2. Ry is a substituted
phenyl ring wherein the substituents are selected from
methoxy, chloro and trifluoromethyl.

The compounds of the general formula (I} may
conveniently be prepared by a variety of synthetic routes
using conventional methods. According to a further feature
of the invention we provide processes for the preparation of
compounds of formula I as hereinbefore described in which
either
a) a compound of general formula (II)

R

-B-X
A -B



fl'uoro, chloro, nmethoxy, methyl, trifluoronmethyl, ethyl, ethoxy. Wen
Rlerr] is heteroaryl or heteroalkyl, it may, for exanple, be

1, 2- benzi sot hi azol e, benzodi oxane, pyrimdine or 1,2-benzioxazole. Wen m
and n are one of integers from1l to 3, _they may, for exanple, forma
saturated 5-7-nmenbered heterocyclic rTna,"such as pi perazine,

I m dazol i dine, diazepine. Pref erred conpounds according to the present

i nvention are those wherein Ais absent, Bis a straight, saturated Cerr]
al kyl, mand n are the integer 2. Rerr] is a substituted phenyl ring
wherein the substituents are selected from net hoxy, chloro and
trifluoronmethyl. The conpounds of the general formula (1) may conveniently
be prepar eghbyedn v@rietRs oforsyift kst iicWQﬁﬂOéﬂénEsgn@lR:(ﬁﬁﬂ@@ﬁ:?énétomet hods.

According tog,a further feature of nvent ocesses for
the pr epar SUCORYET R Bou Ry SERVIBIRIF L | 3 ADI Al TP TAREEF bed i n
whi ch ei therofy, 8 grefPPMRY eS8 Alon?!, Mil-geth)dvifnr,] A-phedyi-
vinYl, A is absent; Ry, Ry, Ry and B are as hereinbefore
defined and X is a leaving group such as halogen,
methansulfonate or 4-methylbenzensulfonate, is reacted with

a compound of formula (IIT)

{CH
Ve 2 m
HN -—\\ N-R,

N(CH,) S
(111)

wherein R,, m and n are as hereinbefore defined. The
reaction may be conveniently carried out in solvents éucﬂ as
alcochols, ketones, benzene, ethyl acetate, acetonitrile,
dioxane, chloroform, dimethylformanide at a temperature
ranging from 0°C to 150°C, preferably at 5°C or at the
boiling point of the same solvent. The presence of an acid
acceptor such as sodium carbonate, triethylamine and the
like may 5e useful. When G represents an alkoxy- or aryloxy-
protecting group, it may be either .conveniently removed
during the process or it may be cleared by subsequent
treatment with aqueous alkaly such as diluted sodium
hydrokyde, diluted potassium hydroxyde, sodium or potassium

carbonate, sodium or potassium hydrogencarbonates; in the



wherein Gis Rerr], or it is a protecting group selected from

al koxycar bonyl, aryl oxycarbonyl, arylal kenyl, al kyl al kenyl group,

pref erably ethoxycarbonyl, A-nethylvinyl, A-phenyl- vinyl, A is absent,
Rerr], Rerr], Rerr] and B are as herginbefore defined and X is a

| eaving group such as halogen, methansul fonate or

4- met hyl benzensul fonate, is reacted with a conpound of formula (I111) [err]
wherein Rlerr], mand n are as herei nbefore defined. The reacti on may be
conveniently carried out in solvents such as al cohols, ketones, benzene,
ethyl acetate, acetonitrile, dioxane, chloroform dinethylformam de at a
tenperature ranging fromOC to 150C, preferably at 5[err]C or at the
boiling point of the sanme solvent. The presence of an acid acceptor such as
sodi um carbonate, triethylamne and the |like may be useful. Wen G
represents an al koxy- or aryl oxy- protecting group, it may be either
conveniently renoved during the process or it may be cl eared by subsequent
treatment with aqueous al kaly such as dil uted sodi um hydroxyde, dil uted

pot assi um hydroxyde, sodi um or potassium carbonate, sodium or potassium
hydr ogencar beasgt e§; is narpkalkenyl or alkylalkenyl group it may be

removed by subseguent treatment with acids such as agueous
hydrochloric or sulphuric acid; in every instance choice
products of general formula (I) in which Ry is H are
obtained.

The compounds of ‘general formula (II), used as starting
materials in the above mentioned process, may be prepared by

reacting a cdmpound of general formula (IV)




case Gis arylal kenyl or alkylal kenyl group it may be renoved by subsequent
treatnment with acids such as aqueous hydrochloric or sulphuric acid; in
every instance choice products of general forrmula (1) in which Rerr] is H
aré obtained. The conmpounds of general formula (I1), used as starting
materials in the above nentioned process? may be prepared by reacting a
conpound of general formula (IV) [err] - 9 - wherein Rerr], Rerr] and
G are as hereinbefore defined, with an al kyl di halide or a hal oal kanole in
the presence of a strong base, such as sodium hydride in an aprotic sol vent
such as tetrahydrofurane or dinethylformamde, or solid potassium hydroxyde
in dinmethylformam de at a tenperature ranging from20[err]C and 100[err]C,
or in the presence of aqueous al kali such as sodi um or potassi um hydroxi de
in the presence of an organic solvent unsoluble with water, such as

met hyl ene chl ori de, benzene or toluene and in the presence of a catalytic
anmount of an phase transfer catal yst such as ammoni um quaternary salt, at a

tenperatureedgggggggRggo§52Qggrg]gg@ngstggfggybgkgge defined, with an
alkyldihaliée or a haloalkanole in the presenée of a strong
base, such as sodium hydride in an aprotic so%yent such as
tetrahydrofurane or 'dimethylformamide, or solid potassium
hydroxyde in dimethylgprmamide at a temperature ranging from
20°C and 100°C, or in.the presence of aqueous alkali such as
sodium or potassium hydroxide in the presence of an organic
solvent unsoluble with water, such as methylene.chloride,
benzene or toluene and in the presence of a catalytic amount
of an phase transfer catalyst such as ammonium quaternary
salt, at a temperature ranging from 20°C and the boiling
point of the same solvent. When a haloalkanol is used, the
hydroxyl group of the obtained product is changed into
methansulfonate or 4-methylbenzensulfonate by the treatment
with methansulfonylchloride 6r with 4-methylbenzensulfonyl-
chloride to give the compound of general formula III. The
compounds of general formula IV may in turn be prepared by
methods known in the literature such as for example those

exemnplified in J. Org. Chem. 38, 3498-502 (1973}; or



pot nt of the same solvent. \Wen a hal oal kanol is used, the hydroxyl group
of the obtained product is changed into nethansul fonate or

4- met hyl benzensul fonate by the treatnment with nethansul fonyl chl oride or

wi th 4-net hyl benzensul fonyl - chl ori de tgpglve t he conpound of general

formula I'll. The conpounds of general ™ mila IV may in turn be prepared by
met hods known in the literature such as for exanple those exenplified in J.
Org. Chem 38, 3498-502 (1973); or - 10 - b) a conpound of general -

formula (V) [err] wherein Rerr], Rerr], Rerr], A B mandn are as
herei nbefore defined, is reacted with a carbonyl derivative of formula (V)
[err] wherein Y and Y' are |eaving groups identical or different from each
ot her such Bk h&osgennd el ggarmredaarkdxy(Vial koxy, aryl oxy or heterocycle.
Preferred groups are chlorine, trichloronethoxy, met hoxy, et hoxy or

i m dazol yl . The reaction may be generally carried out in an aprotic

sol vent such as tetrahydrofurane, nethylene chloride, chloroform

H
N_A—B—N N"HA_
“-(cH,) S
2°'n
. NH,
2

wherein R;, Ry; R4, A, B, m and n are as hereinbefore
defineq, is reacted with a carbonyl derivative of formula

(VI)

Y—C—Y’ (V1) -

wherein Y and Y/ are leaving groups identical or different
from each other such as halogen, halogenated alkoxy, alkoxy,
aryloxy or heterocycle. Preferred groups are chlorine,
trichloromethoxy, methoxy, ethoxy or imidazolyl. The
reactiun may be generally carried out in an aprotic solvent
such as tetrahydrofurane, methylene chlofide, chloroform,
acetone, 'acetonitrile, benzene, toluene, ethylacetate,
carbon tetrachloride or dimethylformamide, optionally in the

presence. of an acid acceptor, such as trietylamine,



acet one, acetonitrile, benzene, t ol uene, et hyl acetate, carbon
tetrachl oride or dinethylformam de, optionally in the presence. of an
acid acceptor, such as trietylamnne, pyridi ne, sodium or potassium
carbonate at a tenperature between 0C anglloo[err]c, preferably at room

t enper ature. Conpounds of general fornmula V, used as starting materials in
t he above descri bed process may be prepared by reduci ng a conpound of
general formula VIl [err] wherein Rerr], Rerr], Rerr], A B, mand n are
as hereinbef ore defined, wth hydrogen or a hydrogen donor such as
ammoni um f ormat e, cycl ohexene, cycl ohexadi ene or hydrazi ne. The reduction
is preferably carried out with hydrogen in the presence of a suitable

catal yst, preferably 5% or 10% Pd on charcoal or Raney nickel in the
presence of pariliineabl sodiimvert Setzssdsnnebhbordte etthamoltempetaten®, wat er or

a mxture of them The reaction Hﬁﬁpreferably carried out at room pressure
and t enper aPEFERemTRECsAME Y0dGet Pt SFaY H S SRR HTREFS e ri ed out with

iron in acidic mdié&%};&%ﬁéﬁ”@kﬁe@ﬂr%ﬁd QL & agl%&]ogl ggglLtl' n the

presence of Fed [err], n ‘acetic or loric aC| mnt
SnC [err] materials in the above described process may be prepared by

reducing a compound of general formula VII

Ry

wherein R,, Ry, Ry, &, B, m and n are as hereinbefore
defined, with hydrogen or a hydrogen donor such as ammonium
formate, cyclohexene, cyclohexadiene or hydrazine. The
reduction is preferably carried out with hydrogen in the
presence of a suitable catalyst, preferably 5% or 10% P4 on
charcoal or Raney nickel in the presence of a suitable
solvent such as methanol, ethanoi, toluene, water or a
mixtute of them. The reaction is preferably carried out at
room pressure and tenmperature. The same reduction may be
conveniently carried out with iron in acidic medium, for
example hydrochloric acid, optionally in the presence of

FeCl,, or with Zn in acetic or hydrochloric acid, with sncl,



- 12 - in hydrochloric acid or with other reducing agents such as titanium
trichloride, ferrous sul phate, hydrogen sul phide or its salts, sodium
hydr osul phi de. When A is absent, the conpounds of fornmula VII may be
cofnveniently prepared by reacting a cqn&guqd of general fornmula (VIII)
[err] with a conpound of general forrmul & (I X) [err] wherein Rerr], Rerr],
Rlerr], B, mand n are as herei nbefore defined and Hal is a | eaving group
such as hal ogen, preferably chlorine. The reaction nmay be conveniently
carried out wth inert solvents such as butanol, isopropanol, ethanol and

| i ke or without solvents at a tenperature between 50[err]C and 200[err]C.
The conpounds of general formula (1 X) nmay be, in turn, conveniently

prepar ed in ﬁfﬁiocﬁf@@f@eacﬂﬁlorr%quﬁiQghegiy%duciﬁglggénts such as
titanium tfichloride, ferrous sulphate, hydrogen sulphide or
itg_.salts, sodium hydrosulphide. When A is absent, the
compounds of formula VII may be conveniently prepared by

reacting a éompound of general formula (VIII)

Ry Hal

(vin)

NO
R; 2

with a compound of general formula (IX)

HyN—8—N \N-Rd_ (1

-(cHy)

wherein Ry, Ry, Ry, B, m and n are as hereinbefore defined
and Hal is a leaving group such as halégen, preferably
chlorine. The reaction may be conveniently carried out with
inert solvents such as butanol, isopropanol, ethanol and
like or without solvents at a temperature between 50°C and
200°C.

The compounds of general formula (IX) may be, in turn,

conveniently prepared for example by reducing the



corresponding nitrile of general fornmula (X) [err] wherein Rlerr], mand n
are as hereinbefore defined and B contains a carbon atomless in conparison
wi th the above defined. The reaction nay be conveniently carried by

catal ytic hydrogenation in the presence_of amonia or of acids, such as
hydrochloric acid in the presence of'aléafalyst such as N - Raney, platinum
dioxide and like. Alternatively the nitriles of general formula (X) may be
reduced with netal hydride such as l[ithium alum niumhydride or with

di borane. When A represents a carbonyl group co, the conmpounds of general
formula (VI1) may be prepared by reacting a conpound of formula (Xl) [err]
- 14 - with a conpound of fornmula (XI1) [err] wherein Rerr], Rerr],
Rlerr], B, m n and Hal are as herei nbefore defined and A is carbonyl
group. The reaction is carried out in an aprotic sol vent such as
t et r ahydr of ur ane,

sorresponding nitrile of general formula (X)

/."[CHZJm—\.N q
-R, (X)

NG -B-N
 N\<icHy

wherein R,, m and n ‘are as hereinbefore defined and B
contains a carbon atom less in comparison with the above
defined. The reaction may be conveniently carried by
catalytic hydrogenation in the presence of ammonia or of
acids, such as hydrochloric acid in the presence of a
catalyst such as Ni-Raney, pla‘;:inum dioxide and 1like.
Alternatively the nitriles of general formula (X) may be
reduced with metal hjrdride such as lithium aluminium hydride
or with diborane.

When A represents a carbonyl group €O, the compounds of
general formula (VII) may be prepared by reacting a compound’

of formula (XI)

NH,

(x)

NOQ !



acetonitrile, chloroform toluene, chlorobenzene or w thout solvents and,
optionally, in the presence of an acid acceptor, preferably in pyridine at
a tenperature between 20[err]C and 100[err]C, preferably between 20[err]C
and 80[err] C. Conpounds of formula (Xlﬁz may be prepared by known net hods
which are well known to anyone still ed th the art. Wien A represents a
carboxyam di c group -CONH-, the conpounds of general formula (VII) nmay be
prepared by reacting a conpound of general formula (XII1) [err] - 15 -

- with a compound of formula (I1X), wherein Rlerr] and Rlerr] are as above
described. The reaction nmay be conveniently carried out in an aprotic

sol vent such ‘as tetrahydrofurane, chloroform toluene, benzene, cycl ohexane
at. a tenper akivhea bedmRRnaOberad-euand@herr] C, preferably between 5[err]C
and 30[err]C, or ¢c) when it is desired to prepare conpounds of forrula (I)
wherein A is absent or it represents a carbonyl group, a conpound of
general fornmula (XIV) [err] wherein Rerr], Rerr] and Rerr] are as

her ei nbefore defined and Mis a

(CH,) =~
a 2°m TN
Hal-A-B-N N-R,  (X)

\—icH,1

wherein R,, Rz, Ry, B, m, n and Hal are as hereinbefore
defined and A .'i:S carbonyl group. The reaction is carried out
in an aprotic . solvent such as tetrahydrofurane,
acetpnitrile, chloroform, tocluene, chlorobenzene or without
solvents and, optionally, in +the presence of an a.cid
acceptor, preferably in pyridine at é temperature between ’
20°C and 100°C, preferably between 20°C and 80°C. Compounds
of formula (XII) may be prepé.red by known methods which are
well kxnown to anyone stilled in the art. When A represents a
carboxya.midic group —CONH-, the compounds of general formula
(VII) may be prepared by reacting a compound of general

formuld (XIII)

R N=C=0

(xm)

NO
R/ 2



metal atom such as sodium potassiumor lithium preferably sodium is
B, m n, A and
Rlerr] are as above described. The reaction is preferably carried out in a
pol'ar aprotic solvent, such as dinethxléﬁrnanide, t et rahydr of urane or

e

reacted with a conpound of formula XV [err] wherein Hal,

pyridine at a tenperature ranging from

rr]C to 100[err]C,
preferably at room tenperature. Conpound of forrmula XIV is generated

- 16 -

in

situ” fromthe correspondi ng hydrogen conpounds by neans of sodi um

pot assi um sodi um hydri de, potassium hydride, potassium hydroxi de, sodi um
hydr oxi de, potassium tert-butylate, butyllithium [Iithium

di i sopropyl am de, preferably sodium hydride; in case sodium or potassium

hydr oxi de in agiRowds HRPEERE et efhrsRNHL i8Ry ardhedteed, rt NEn&eR
conveniently carried out in the presence of an |norgaﬁ|c i nsd

cthop gy be

| ubl e sol vent

such as net RKoyre deskkdbédlie, The rreddidopr msgnbe cbneenipmae tadaamibear
cat al yst, suchtgf g sui tabl e amponi um quaternary salt at a tenperature

bet ween 20[ err9

an® 56Fer APECH oY EERE of SHdnersl  AEERRI¥AY

2RRerein A

i s absent chloroform, toluene, benzene, cyclohexane at. a temperature

between 0°C and 80°C, preferably between 5°C and 30°C; or

c) when it is desired to prepare compounds of formula (I)

wherein A is absent or it represents a carbonyl group, a

compound of general formula (XIV)

R 65

N
@:ﬁ):ﬂ (xv)
R, ®

M

wherein R;, R, and Ry are as hereinbefore defined and M is a

metal atom, such as sodium, potassium or lithium, preferably

sodium, is reacted with a compound of formula XV

Hal-A-B-N SNRe (xv)

\\*'[Ckizjn_///L _

.

wherein Hal, B, m, n, A and R, are as above described.

The reaction is preferably carried out in a polar aprotic

solvent, such as dimethylformamide, tetrahydrofurane or

pyridine at a temperature ranging from 0°C to

100°C,



or represents a carbonyl group may be prepared fromsuitable starting
conpounds by nethods which are well known to anyone stilled in the art, or
d) when it is desired to prepare conmpounds of formula (I) wherein Ais a

- CONH group, a conpound of formula Xﬂ.iéﬂj] wherein Rerr], Rerr], and
Rlerr] are as above defined, L represents a |eaving group such as hal ogen
or al koxy, preferably chlorine, nethoxy or ethoxy, is reacted with a
conmpound of - 17 - formula I X. The reaction is carried out in an inert
aprotic solvent such as tetrahydrofurane, nethylene chloride, ethyl
acetate, acetonitrile, acetone, benzene, optionally in the presence of an

organi c or |norgggléﬁzmn g acceptor s ch as triethylam ne, pyridine, sodium

or potassium 5 13' 3 Iéo?menﬁlen}’%l’f%ruerer'angi ng from-10[err]C to the

boi ling point of t BemsstrRChbeds satankry PILienabhdedh 109 EIRERAENS €.
Compounds of general formula XVI can be prepared with known nethods from

sui t abl e st ar ceryespEcdngds hy&regyyl essopposndpounds refangenefal sbéiwm] a XVI

may be found in EP 309,423, US 4,061,861 and ipn J. C}g, Chem 38, ,3498-502
(1973). potassium, sodium Hydride, potassium hyd¥ide, potassium

hydroxide, sodium hydroxide, potassium tert-butylate,
butyllithium, 1lithium diisopropylamide, preferably sodium
hydride; in case sodium or potassium hydroxide in agqueous
concentrated solution. are used, the reaction may be
conveniently carried;' out in the presgence of an inorganic
insoluble solvent such as methylene chloride, in the
presence of an phase transfer catalyst, such as a suitable
ammonium guaternary salt at a temperature between 20°C and
50°cC. COmpognds of general formula (XV) wherein A is absent
or represents a ca;bonyl group may be prepared from suitable
starting compounds by methods which are well known £o anyone
stilled in the art,'or .

d) when it is desired to prepare compounds of formula (f)

wherein A is a -CONH- group, a compound of formula XVI

R, s
\
=0 (xv)
S
Lo

wherein Ry, Ry, and R, are as above defined, L represents a
1 leaving group such as halogen or alkoxy, preferably

chlorine, methoxy or ethoxy, is reacted with a compound of



It has to be understood that conpounds of general formula (1) containing an
Rlerr], Rerr], Rerr] and R err] group which may give rise to another
Rlerr], Rerr], Rerr] and R err] group, are useful novel internediates.
Some of these transformations may al so occur in the internmedi ates for
conpounds of general formula (1). Sone %&ahples of such conversions, which
obvi ously are not exhaustive of all possibilities, are: 1) a nitro group
may ‘be transforned into an am no.group by reduction. 2) an am no group
may be transfornmed into a (Jerr] acylam no group by acylation with a

sui tabl e carboxylic acid derivative. 3) an am no group may be
transforned into a (Jerr] alkyl N- nono or di -substituted group by
al kyl ation. 4)formudm 3¥i rithegrr@apthqy ire carabet qutedni atoinexd eprptic - 18 -
al koxy carbonyl _am no grou reaction with a suitable ctiv Jerr]

al kyl = car boni®Y eﬁElﬁg s %ﬁra5§?Y?EﬂFF9%' ?ﬁthyleﬁecﬁPfﬁﬁéﬁ gﬁ ¥tmay be

transforned i fRacd] eEELton:Ltrlle, acetone, benzene, optionally in the
presence of an organic or inorganic acid acceptor such as
triethylamine, pyridine, sodium or potassium carbonate at a
temperature ranging from -10°C to the boiling point of the
selected solvent, preferably at room temperature. Compounds
of general formula xv; can be prepared with known -methods
from suitable startiné compounds. Examples of compounds of
general formula XVI may be found in EP 309,423, US 4,061,861
and in J. Org. Chem. 38, 3498~502 (1973}.
It has to be understood that compounds of general formula
(I) containing an Ry, R,, Ry and R, group which may give
rise to another R;, R,, Ry and R, group, are useful novel
intermediates. Some of these transformations may also occur
in the intermediates for compounds of general formula (I).
Some examples of such conversions, which obviocusly are.
not exhaustive of all possibilities, are:

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

2} an amino group may be transformed into a Ci-g
acylamino group by acylation with a suitable
carboxylic acid derivative.

3) an amino group may be transformed into a Ci-g
alkyl N~mono or di-substituted group by

alkylation.

4) an anmino group may be transformed into a Ci-g



al-koxy car bonyl group, or into a carbanoyl group optionally CJerr] alkyl
N-nmono or di-substituted by reaction of a suitable reactive carboxylic acid
derivative with appropriate al kohols and am nes. 6) a carbanoyl group
may be transformed into a cyano group_py dehydration. 7) a Cerr] alkyl
thio or a (Jerr] al kyl sulphinyl group nmay be transforned into a (Jerr]

al kyl sul phinyl or a (ferr] alkyl sul phonyl group by oxidation. 8) an
aromati ¢ hydrogen group may be transfornmed into a nitro group by nitration.
9) a hydrogen group may be transforned into a hal ogen group by

hal ogenati on. 10) A product of general formula | where Rerr] is H my
be transfornmed in a product of fornmula I where Rerr] is {err] alkyl,
Clerr] alkenyl, G¥oxly caidosayl ahynel kybad i pp wekbtborsuiviebl @ al kyl
halide in the presence of a strong base such as sodium or potassium
hydr oxi de, sodi umB¥t3stassFEAFEYR | de1-got BESIum BPEFat @A an aprotic

sol vent such as duﬁg%%%kggaﬂ%gbﬁgiv or t et rahydr of ur ane at a .
t enper at ure bet ween an errTCL When aqueous concentrated sol utions
of sodi um or spot as$i B¥boxyl group may be transformed inte a C;_g
alkoxy carbonyl group, or into a carbamoyl group
optionally C,_, alkyl N-mono or di-substituted by
reaction of a suitable reactive carboxylic acid
derivative with appropriate alkohols and amines.
6) a carbamoyl gronﬁ may be transformed into a cyano
group by dehydrafion.
7) a Cy_g alkyl thic or a C,; ¢ élkyl sulphinyl group
may be transformed into a C;_g alkyl sulphinyl or .
a Cy_g alkylsulphonyl group by oxiaation.
8) an aromatic hydrogen group may be transformed into
a nitro group by nitration. |
9) a hydrogen group may be transformed into a halogen
group by halogenation.
10} R product of general formula I where R, is H, may
be transformed in a product of formula I where R,
is' Ci-6 alkyl, Cog “alkenyl, Cy,_g alkynyl by
alkylation with a suitable alkyl halide in the
presence +*of a strong base such as sodium or
potassium hydroxide, sodium or potassium hydride,
potassium t-butilate in an aprotic solvent such as
dimethylformamide or  tetrahydrofurane at a
temperature between 20°C and 100°C. When agqueous

concentrated soclutions of sodium or potassium



- 19 - hydroxide are used, t he reaction may be conveniently
carried out in the presence of an unsol uble organic solvent, such as

net hyl ene chloride in the presence of phase transfer catal yst such
as ‘a suitable amonium quaternary salt at a tenperature between 20[err]C
and 50[err]C. 11) atertiary am no gr& p may be transfornmed into a

quat ernary ammoni um derivative by reaction with a suitable al kyl ati ng agent
such”as nethyl brom de or nethyl iodide. These transformations are well
known to any expert of the branch. The conpounds of the general formula (1)
prepared according to the above nethods nmay optionally be converted by

I norgani c or organic acids into non-toxic, physiological- |y acceptable
acid addition salts, faqr exaqgle by conventio-_ nal nethgds such as_ by

reacting the conpounds WETBELXER wWRFR a “$6Futi GHeof TRETLBRr eHONdi Y aci d
in a suitable solvent. &43ERI&S1yOfcar?QBat QikC inﬁhé’rrﬂ ob 2 LAkl Yor a%?ep_t abl e
u

acid addition salts are those formed with hydrochloric, nitric, s uric,
mal ei c, fumari c, unsolible C,organict aséRAfen€, such as methylene
chloride in the presence of phase transfer
catalyst such as a suitable ammonium gquaternary
salt at a temperature between 20°C and 50°C.

11} a tertiary- amino group may be transformed into a
quaternary ammonium derivative by reaction with a
suitable alkylating agent such as methyl bromide
or methyl iodide.

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

The compounds of the general formula (I) prepared
accordiné to the above methods may optionally be converted
by inorganic or organic acids into non-toxic, physiological-
ly acceptable acid addition salts, for example by conventio-
nal methods such as by reaéting the .compounds as bases with
a solution of the corresponding acid in a suitable solvent.
Examples of npon-toxic physioclogically acceptable acid
addition salts are those formed with hydrochloric, nitric,
sulfuric, maleic, fumaric, -citric, tartaric,
methansulphonic, acetic, benzoic, succinic, gluconic,
lactic, »glycinic; malic, mucoic, glutammic, isethionic,
phosphoric, ascorbic or sulphamic acid. Particularly
preferred acids are hydrochloric, maleic and fumaric acigd.

Particularly preferred compounds according to the

present invention are:



met hansul phoni c, acetic, benzoi c, succi ni c, gl uconic, lactic,
glycinic, mlic, mucoic, glutammc, isethionic, phosphoric, ascorbic
or sulphamc acid. Particularly preferred acids are hydrochloric,

mal ei c and fumaric acid. Particularly_ Q%eterred conpounds according to
the present invention are: - 20 -

1-[2-(4-(3-trifluoronethyl-phenyl)pi perazin-1-yl)ethyl]-2, 3-

di hydr o- 1H benzi m dazol - 2- one (Conpound 3) '

1-[4- (4- (3-chl oro-phenyl) pi perazi n-1-yl)butyl] -2, 3-di hydro-

1H benzi m dazol - 2- one (Conpound 4)

1-[4-(4-(3-trifluoronethyl-phenyl)pi perazin-1-yl)butyl]-2, 3-

di hydr o- 1H benz|z¢ gaz(@-t2ithericGehppiptes8yl)pipsrgzin-1-yl)ethyl] -2, 3~

(3-trifluoronethyl -phenyl)pi perazin-1-yl)butyl]-3-

met hyl - 2, 3- di ﬁy’én’%t‘?Lﬂ}’b‘éﬁEFH’d’é‘fBF??—%%e <E@i¥%‘!§8na) 9)
1-[4-(4-(3-trifluoronethyl-phenyl)pi perazin-1-yl)butyl]-3-
i sopropyl -2, 3-di hydr o- 1H benzi m dazol - 2- one ( Conpound 15)

1- [ 3- (4- ( 3- tr hik woy prpi-anh opbraimeny i paserak bndt-yil) pooyd]42- 3-dihydro-
2, 3-di hydr o- 1H benzi m dazol - 2- one ( Conpound 18)

6- met hoxy- 1- [ 4Btkepzinidazplor vinet KGPuREAy#) pi per azi n- 1-yl)
butyl]-2, 3-di hydro- 1H benzi m dazol - 2- one (Conpound 25)

1-[4~ (4~ (3-trifluoromethyl-phenyl)piperazin-1-yl)butyl}-2,3-

dihydro-1H-benzimidazol-2-one (Compound 8}

1-[4-(4-(3-trifluorométhyl-phenyl)piperazin—l—yl)butyl]—a-

methyl-2,3~dihydro-1H~benzimidazol-2-one (Compound 9)

1-[4-{4~-(3-trifluoromethyl-phenyl)piperazin-1~-yl)butyl]-3~

isopropyl-2,3-dihydro-1H-benzimidazol-2-one (Compound 15}

1-[3- (4~ (3—-trifluoromethyl-phenyl)piperazin-1-yl)propyl]=~

2,3-dihydro-1H-benzimidazol-2-one (Compound 18}

g-methoxy-1-[4-(4~(3-trifluoromethyl~-phenyl)piperazin-1-yl)

butyl]-2,3-dihydro-1H-benzimidazol-2-one (Compound 25)

1-[4—{4~-(1-naphtlyl)piperazin-1-yl)butyl)-2,3~-dihydro-1H-

benzimidazol-2-one (Compound 30)

As already mentioned hereinbefore, the new compounds of
forﬁula (I), according to the present invention, show

interesting pharmacological properties owing to their



1- [ 4- (4- ( 1- napht hyl ) pi per azi n-1-yl ) butyl ] - 2, 3-di hydr o- 1H

benzi m dazol

-2-one (Conpound 30) As already nentioned hereinbefore,

conpounds of formula (1), according to the present invention, show

i nteresting pharmacol ogi cal - properties

owing to their - 21 -

activity on CNS serotonergic receptors, %%rtlcularly 5-HT[err] and

5-HI[err]
usef ul

recept or subtypes.

t he new

Therefore the new conpounds are commercially
in the prevention and in the treatnent of disorders wherein the

alterated functionality of 5-HT[err] and 5-HI[err] receptors, as above

nment i oned,

I's invol ved. The bi ochem cal and pharmacol ogi cal profile
conpounds obj ect of the present

of the

I nvention was assessed by evaluating their

affinity for aStiyiey r fn aplts Eﬁdﬂﬁ[cenm}gircewplept@:%n@aﬁrhéwlae‘flﬁ’i Gab¥ixas

t he

establi shed: a). in_inducin | - known bhehavi our al ﬂé?dr

stinmul at

>~Bf2 9% 8’r’rT“brté’é’§5t o?’%eréﬁarﬁ)”tﬁ/ n&Yaf

ant agoni sm t Quakdsci e PERAHLOUE Al +RYNIEONR L BAUSSE DY GiH RaZaRfent
stinmulating the 5- HI[err] receptors. RECEPTOR BI NDI NG STUDI ES Recept or

bi ndi ng st udies ddsobaefig evhidreand ShélldBrarptedchptodisnakiy of 5-HT i,

and 5-HT, receptors, as above mentioned, is involved.

The biochemical and pharmacological profile of the compounds

object of the present invention was assessed by evaluating
their affinity for 5-HT;, and 5-HT, receptors and their
efficacy was established: a) in inducing the well-known
behavioural syndrome due to the stimulation of 5-HT,
receptors and b) by evaluating the antagonism towards the
behavioural syndrome induced by quipazine stimulating the 5-
HT, receptors.
RECEPTOR BINDING STUDIES
Receptor binding studies on 5-HT,, and §-HT2 receptors were
carried out to determine the affinity of the test compounds.
S=HT,  RECEPTOR
~ Tissue preparation
gats (male Sprague Dawley, 200~250 g)] were used. The

Hippocampi of these animals were homogenized in 10 volunmes
of ice cold TRIS buffer (pH 7.4). The homogenate was diluted
1:400 (w:v) in the same buffer to have a £final protein
concentration of about 200 pg/mL, filtered and incubated at
37°C for 10 min, before use.
- Binding assay

Displacement experiments were performed by incubating the

homogenate (980 pL) in the presence of {3H]-80H-DPAT (1.0-

ne due
WSt Ak

to



carried out to determne the affinity of the test conpounds.
RECEPTOR - Tissue preparation Rats (nale Sprague Dawl ey, 200-250 g) were
of these aninmals were honogeni zed in 10 vol unmes of

cold TRIS buffer (pH 7.4). The honpgen was diluted 1:400 (wv) in the

used. The Hi ppocanpi

5-HT[err]

ice

sane buffer to have a final protein co ntration of about 200 [err]g/ni,
filtered and i ncubated at 37[err]C for 10 mn, before use. - Binding assay
Di spl acenment experinments were performed by incubating the honogenate (980

[err]L) in the presence of [[err]H]-80H DPAT (1.0- - 22-1,5nM (10

[err]L) and of different concentrations of the test conpounds dissolved in
the test buffer (10 [err]L), at 30[err]C for 15 mn (final volune: 1 nm).

Non specific hi,sdnAap (as et end neddiffdreatpeasmnteadioddCo dmhe] MebtT (10
[err]L). The separation of [[err]H] -8-0O4DPAT, free fromthat bound to the

receptor, was
What man). The
scintillation

CORPPRRIF dlisSeyVedeld ither eFbnHdErni(dtetlar/aF f39°Cefer

1528k Q3 1 Ll ume PACRENT  WAS  counted by 1iquid

Non specific binding was determined in the presence of
100 pM 5-HT (10 pL). The separation of (3H}-8-OE-DPAT, free
from that bound to the receptor, was carried out by the
filtration technique (GF/B filters, Whatman). The radicacti=
vity present was counted by liguid scintillation
spectrometry.
— Data analysis

The affinity values (Ki} for the compounds were obtained

by a non linear least squares regression analysis on the

" basis of a one binding site model. The values were corrected

on the basis of the radioligand occupancy on the receptors
according to the equation: Ki = ICgy/(1 + {C]/Kp), where [C]
and Xp represent the concentration and the dissociation
constant, respectively, of the radiocligand used ([3H]}-8-0H~

DPAT) .

' 5-Hf, RECEPTOR

- Tissue preparation
Rats (male Sprague Dawley, 200-250 g) were used. Cerebral

cortices were homogenized in 10 volumes of ice cold 0.32 M

" sucrose. After the centrifugation of the homogenate (1,000 x

g for 10 min) the supernatant was then recentrifuged at
48,000 x g for 15 min. The resulting pellet was resuspended
in 10 volumes of 50 m¥ TRIS buffer (pH 7.4), incubated at

37°C for 10 min and recentrifuged at 48,000 x g for 15 min.



spectronmetry. - Data analysis The affinity values (Ki) for the conpounds
were obtained by a non linear | east squares regression analysis on the
basis of a one binding site nodel. The values were corrected on the basis
of t he radi oli gand occupancy on the recggtors according to the equation: K
=1 err]/(1 +[C/Kerr]), where [(C Klerr] represent the
concentration and the dissociation constant, respectively, of the
radi ol i gand used ([[err] H] -8-O+ DPAT). 5-HT[err] RECEPTOR - Ti ssue
preparation Rats (nale Sprague Daw ey, 200-250 g) were used. Cerebral
cortices were honogeni zed in 10 volunes of ice cold 0.32 M sucrose. After

the centrifugghLo eﬁd&eh%aéogp&?%ts‘ﬁsgén&%% £ \Ruhls W)l it sRper nat ant

was then recentrifuged at 48,000 x mn. The resulting pellet was
resuspended i ButBewo{pmmesapt 50 nNITRIS buffer (pH 7.4), incubated at
37[err]C for 10 mn and recentrifuged at 48,000 x g for 15 mn. - 23 -
The resi due wasBinp@ing @§§3Fended in 10 vol unes of 50 mM TRI'S

The tissue was diluted 1:100 (w:v) in 50 mM TRIS buffer
(pH 7.4) to have a final protein concentration of about 200
4g/mL.

Displacement experiments were performed by incubating the
homogenate (980 pgL) in the presence of {3H]-Ketanserine
(0.5-1.0 nM) (10 pL) and of different concentrations of the
test compounds dissolved in the assay buffer (10 xL), at
37°C for 10 min (f£inal wvolume: 1 nL}.

Non specific binding was determined in the presence of
100 uM Methysergide (10 uL). The separation of [3H}-
Ketanserine free from that bound to the receptor was carried
by the filtration technique (GF/B filters, Whatman). The
radiocactivity present was counted by 1liquid scintillation
spectrometry.

- Data analysis

‘The affinity wvalues (Ki) for the compounds were obtained

by non linear least squares regression analysis on the basis
- of a one binding site model. These values were corrected on
the basis of the radioligand occupancy on the receptors
according- to the equation: Ki = ICgq/{1 + [C)/Xp), where [C]
and K represent the concentration and the dissociation
constant, respectively, of the radioligand used ([3H)-

Ketanserine}.
The results of some of the compounds of the present

invention on the affinity to the 5~HT;,- and S5-HT, receptors

are reported in Table 1.



buffer (pH 7.4). - Binding assay The tissue was diluted 1:100 (w.v) in 50
nmMV TRI S buffer (pH 7.4) to have a final protein concentration of about 200
pg/ m.. Displacenment experinments were performed by incubating the honpbgenate
(980 [err]L) in the presence of [[err]H4Ketanserine (0.5-1.0 nM (10
[err]L) and of different concentrations of the test conpounds dissolved in
the assay buffer (10 [err]L), at 37[err]C for 10 mn (final volume: 1 ni).
Non specific binding was deternmined in the presence of 100 [err] M

Met hysergide (10 [err]L). The separation of [[err]H - Ketanserine free from
t hat bound to-the receptor was carried by the filtration technique (G-/ B
filters, \Watnman). The radi oactivity present was counted by liquid

scintillation t aly T val ues (Ki) for
t he corrpounds ggll‘eé E%%@Tgypg%ﬁs %Qﬂéaﬁ$gag§22%%égryﬁr egression anal ysi s
on the basis 01_1L4mma_ermhJu;_SLLfLJnmdeL__Jluase-yal¢uu;_mEL£LxxnuuacLed on
the basis of the radioligand occupancy on the receptors according to the
equation: Ki congfumdr]/ (1 + [Cl/Klerr]), whereXiCIn¥ind KD represent the
concentration and the dissociation constagt respectively,sggmthe

2

radi ol i gand used ([[err]H]- 5-HT3a

1 13 36
3 50 133

4 74 . 1.4

8 _ L3 9.5
9 23 14
10 5 30
15 . ' 80 20
17 _ 30 8
18 25 4
22 15 | 15
24 12 65
25 100 25
30 10 7

Animal studies

Behavioural syndrome

This syndrome, whicﬁ relates to the stimulation of 5-HT,,
receptors and has been described by Goodwin and Green
(1985), consists in flat posture, forepaw treading and
hindlimb abduction. A contrel animal does not show this
behavioural pattern. The test consists of administering the

compound and registering the presence of the above mentioned



Ket anserine). The results of sone of the conpounds of the present invention
on the affinity to the 5-HT[err] and 5-HT[err] receptors are reported in

Tabl e 1. - 24 - TABLE 1 - AFFINITY FOR 5-HT[err] AND 5-HT[err] RECEPTORS
Cofipound Ki_ GaM_ 5-HT[err]

5-Hiferr] 1 13 36 3

50 133 4 74 1.4
8 ) 53 9.5 9

23 14 10 5 30
15 80 20 17

gg : symptomssw%ghinjiy min giving them a TE”%% The results are 4
%g expressea 28 thiu§um of said scores for7§éﬂh rat (Tab. 2). 25

TABLE 2 - INDUCTION OF S5-HT;, RELATED SYNDROME

Compound . Dose Total score
mg/kg/ip

VEHICLE - o
1 8 7.3 £ 0.9
3 16 5.3 % 1.2
4 8 0.8 £ 0.5
16 3.3 £ 1.0
8 8 3.0 £ 2.7
9 8 2.0 £ 0.6
10 8 3.0 £ 0.4
17 8 1.5 £ 0.7
32 : 10.3 % 2.9
18 16 ' 3.8 £ 2.2
32 12.0 £ 3.2
22 32 3.8 + 1.3
24 8 4.3 £ 1.1
25 8 2.0 & 1.2

Values represent mean £ s.e. from 4 rats
Antagonism of Quipazine-induced head twitches
Head twitches depend on the stimulation of 5-HT, receptors

(Goodwin an Green (1985)).The test consists of administering



Ani mal studi es Behavioural syndronme This syndrome, which relates to the
stinulation of 5-HI[err] receptors and has been descri bed by Goodw n and
Green (1985), consists in flat posture, forepaw treading and hindlinb
abduction. A control animal does not shgg t his behavioural pattern. The
test consists of adninistering the comp60dnd and registering the presence of

t he above nenti oned - 25 - synptonms within 50 mn giving thema score.

The fesults are expressed as the sum of said scores for each rat (Tab. 2).
TABLE 2 - | NDUCTION OF 5-HT[err] RELATED SYNDROVE Conpound Dose
Total score ng/kg/ip VEH CLE 01 '

8 7.3 0.9 3 16 . 5.3 [err] 1.2 4

8 0.8 0.5 16 3.3 1.0 8 8

3.0 2.7 9 8 2.0 0.6

the compound in gquipazine-treated animals and scoring the
number of head twitches within 20 minutes (Table 3).
TABLE 3 - DOSE OF COMPOUND (IDSO) WHICH ANTAGONIZES THE

SYNDROME INDUCED BY QUIPAZINE

Compound Ib50
pg/kg/ip
1 | 720
3 498
4 | 250
8 385
9 1720
10 ' 3300
17 178
i8 170
22 8200
24 102

25 1420




10 8 3.0 0.4 17 8

1.5 0.7 32 10.3 2.9 18 16 3.8 2.2
32 12.0 3.2 22 32 3.8 1.3 24

8- 4.3 1.1 25 8 2.0 [err] 1.2

Val ues represent nean s.e. from4 rat sz’An't'agoni sm of Qui pazi ne-induced

head tw tches Head tw tches depend on the stinulation of 5-HT[err]
receptors (Goodwin an Green (1985)) .The test consists of adm nistering

- 26 - the conpound in quipazine-treated animals and scoring the nunber of
head tw tches within 20 m nutes (Table 3). TABLE 3 - DOSE OF COVPOUND

(I'Dferr]) WH CH ANTAGONIL ZES THE SYNDROVE | NDUCE Y %PIPAZLNE Conpound
I D50 [err] g/ kgl irﬁ9E°rdlng to a further feature7 e present invention

498 there are provided pharmaceutical compositions comprising as
active ingredient at least one compound of formula (I), as
hereinbefore defined, or a physiologically acceptable acid
addition salt thereof in association with one or more
pharmaceutical carriers, diluents or excipients. For pharma-
ceutical administration the compounds of general formula (I)
and their physiologiqglly acceptable acid addition salts may
be incorporated .iﬁto the conventional pharmaceutical
preparations in soliqd, liquid or spray form. The
compositions may, £for example, be presehted in a form
suitable for oral, rectal, parenteral administration or for
nasal inhalation. Preferréd forms include, for exanmple,
capsules, tablets, coated tablets, ampoules, suppositories
and nasal spray.

The active ingredient may be incorporated in excipiénts
or . carriers conventionally used in pharmaceutical -
compositions such as, for example, talc, arabic gum,
lactose, gelatine, magnesium stearate, corn starch, agueous
or non-agueous vehicles, polyvinylpirrolidone, semisynthetic
glicerides of fatty acids, benzalcon chloride, sodium
phosphate, EDTA, polysorbate 80.

In order to increase the solubility of the compounds of
general formula (I) or their physiological acceptable salts,
surfactants, non-ionic surfactants such as PEG 400,
cyclodextrins, metastable polymorphs, inert absorbents such

as bentonite may be incorporate. Furthermore some technigques



4- 250 8 385 9

1720 10 3300 17 178 18
170 22 8200 24 102 25
1420 - 27 - According to a further_ fgature of the present invention

there are provided pharmaceutical conpositions conprising as active

I ngredi ent at | east one conpound of fornula (1), as herei nbef ore defined,
or a physiologically acceptable acid addition salt thereof in association
wi th one or nore pharmaceutical carriers, diluents or excipients. For
pharma- ceutical adm nistration the conpounds of general formula (1) and

their physiologically acceptable acid addition salts may be | ncor por at ed
into the ¢ ent.i I e o] l'iquid
o spray b ee Wevel W BBMLIAE B CRABLL WTect iBibee e

in a form andfor - solid dispersions by using mannitol, sorbitol,
saccharose, succinic acid, or physical modified forms by
using hydrosoluble polymers, PVP, PEG 4000-20000.

The compositions are advantageously formulated in dosage
units, each dosage unit being adapted to supply a single
dose of the active ingredient. Each dosage unit may
conveniently contain}from 0,01 mg to 100 mg and preferably
from 0,1 mg to 50 ng.

The following examples illustrate the preparation of some
new compounds according to the present invention and will
enable other skilled in the .art to understand it more
completely. Iﬁ should be understood, however, that the
invention is not limited solely to the particular examples

given below.

Description 1

1-(6~Chlorohexyl)~2,3~-dihvdro~iH-benzimidazol~2-one

- The above mentioned compound was prepared analogously to the

procedure described in J. Het. Chem. 18, 85 (1981) from 1-
( -phenylvinyl)-2,3-dihydro-lH—benzimidazol~2-one and 1,6-
dichloro hexane. The protecting group was then removed by
acid -hydrolysis with hydrochloric acid following the above
procedure. M.p. 80-84°C.

Analogously were prepared:

1-(2~-Chloroethyl)-2,3~dihydro~l1H-benzimidazol-2-one



suitable for oral, rectal, parenteral admnistration or for nasal

inhal ation. Preferred forms include, for exanple, capsules, tablets,
coated tabl ets, anpoul es, suppositories and nasal spray. The active

i ngredi ent may be incorporated in excipjgnts or carriers conventional ly
used in pharmaceutical conpositions such as, for exanple, talc, arabic
gum | actose, gelatine, magnesi um stearate, corn starch, aqueous or
non-aqueous vehicles, polyvinylpirrolidone, sem synthetic glicerides of
fatty acids, benzalcon chloride, sodium phosphate, EDTA, polysorbate
80. In order ?E{%.% the solubility of the conpounds of general formula
(1) or theirutﬁys 3‘ acceptabl e salts, surfactants, non-ionic
surfactants 1&L{@hcnﬁ&:opl%e 1%,,3wﬁ&mnnba§umaa@1@bbaepol ynor phs,

inert absorbents such as bentonite may be incorporate. Furthernore some
techni ques M.p.2813-I1#Che enpl oyed by preparing for exanple eutectic

m xtures and/or solid dispersions by using mannitol, sorbitol, saccharose,
succinic acid, or physical nodified forms by using hydrosol ubl e pol yners,

PVP, PEG 400Q}%Qaeﬁlorobgtyl)-2,3-dihydro-lH—benzimidazol-z-one
M.p. 80-81°C

Description 2

one

The above menﬁioned compound was prepared similarly to the
procedure described in J. Het. Chem. 18, 85 (1981) for the
preparation of the analogues bearing in position 1 a ﬁethyl,
ethyl, allyl and isopropyl residue. The compound may be
obtained from 1-(AA-phenylvinyl)-2,3-dihydro-1H-benzimidazol~
2-one and 1-bromchexane. The compound was used as- such

without further purification.

Description 3

i-n~hexyl-2,3~-dihvdro-1H-benzimidazol-2-one

The compound was prepared similarly to the procedure
described in J. Het. Chem. 18, 85 (1%81) for the preparation
of the analogues bearing in position 3 a methyl, ethyl,
allyl and isopropyl residue. The compound may be obtained .
from 1-(d\-phenylvinyl)-3-n-hexyl-2,3-dihydro-1H-benzimidazol
-2-one by acid hydrolysis with hydrochloric acid. The

compound was used as such without further purification.



The conpositions are advantageously fornulated in dosage units, each dosage
unit being adapted to supply a single dose of the active ingredient. Each
dosage unit nmay conveniently contain fromO,01 ng to 100 ng and preferably
from0,1 ng to 50 ng. The foll ow ng ex les illustrate the preparation of
some new conpounds according to the present invention and will enable other
skilled in the art to understand it nore conpletely. It should be
under st ood, however, that the invention is not limted solely to the
particul ar exanples given below Description 1 1-(6-Chlorohexyl

-2, 3-di hydr o- 1H benzi m dazol - 2- one The above nenti oned conpound was
prepared anal ogously to the procedure described in J. Het. Chem 18, 85
(1981) from1- ( -phenylvinyl)-2,3-di hydro-1H benzi m dazol -2-one and 1, 6-
di chl oro hexabescripéipnos ecti ng group was then renoved by acid hydrolysis
wi th hydrochloric acid follow ng the _above_, rocedure hAg, 80- 84[err]C

Anal ogous| y 2 aro dazol-2

- 2, 3-di hydro- gﬁgben2|nldazol 2-one

The compound may be prepared according to the procedure
described in J. Het. Chem. 18, 85 {1981) from 3-n-hexyl-
2,3-dihydro-1iH-benzimidazol-2-one and 1,4-dichlorobutane.
Analogously may be prepared:

1-(4-Chlorobutyl}~3-methyl-2,3~dihydro~-1H-benzimidazol-2-one

1-(4-Chlorobutyl}-3~-isopropyl-2,3-dihydro-1H-benzinidazol-2~

one
1-{4~Chlorobutyl)-3-allyl-2,3~dihydro~1H~-benzinidazol-2-one

1-(6~Chlorohexyl)-3-ethyl-2,3-dihydro-iH-benzimidazol-2-one
All the above mentioned compounds were used as such without

further purification.

Description 5

N-(2-Amino-4-methg henyl)-ethyl carbamate

A solution of N-(2-nitro-4-methoxyphenyl)-ethyl carbamate (4
g) (prepared by allowing 4-methoxy-2~nitroaniline to react
with ethylchloroformate in pyridine at reflux for 4 hrs,
m.p. 56-59°C) in absolute ethanol (150 ml) was hydrogenated
at room pressure and temperature in the presence of 10%
paliadium on charcoal (0,2 g). After absorption of thé

calculated amount of hydrogen was over, the catalyst was



2

- Mp. 146-148[err] C 1-(3-Chl oropropyl)

, 3-di hydr o- 1H benzi m dazol - 2-one M p. 113-115[err] C 1-(4-Chl orobutyl)

-2, 3-di hydro-1 H benzi m dazol - 2-one M p. 80-81[err] C Description 2
1-{[err]-phenyl vinyl) -3-n-hexyl -2, 3-di hydr o- 1H benzi m dazol - 2- one The
above nentioned conmpound was prepared simlarly to the procedure described
in J. Het. Chem 18, 85 (1981) for the preparation of the anal ogues bearing
in position 1 a nethyl, ethyl, allyl and isopropyl residue. The conpound
may be obtained from1- ([err]-phenylvinyl)-2,3-di hydro-1H benzi m dazol -
2-one and 1-bronohexane. The conpound was used as such w thout further
purification. Description 3 1-n-hexyl -2, 3-di hvdro-1H benzi m dazol - 2-one The
conpound was pr. simlarly. t pr ocedu i bed.ip.J. Het. Chem
18, 85 (1981) fggégﬁgdprg%ar§f¥éﬁgofQ?%e gﬁ%loéﬁgggggériﬁﬁl?ﬁl%ﬁin?%n 3 a
met hyl, ethyl, edabylatetl i@PIRRYked eSokPéRNa THE, £ APQIRA oBBY i hE&s OB a ned
from1l-([err]-phenylvinyl)-3-n-hexyl -2, 3-di hydro- 1H benzi m dazol -2-one by
aci d hydrol ysi sodieh ¥ GéhP6r¢c aci d. The

-2 3-
2 -

9
3
3
[

Description 6
5-Methoxy—2,3-dihxdrp-z—oxo-lH—benzimidazol—l—ethyl carboxy-
late

A solution of N-(2—amino-4—methoxyphenyl)ethyi carbamate
(6,5 g) and triethylamine (0,4 ml} in CH,Cl, (10 ml), was
dropped into a solution of trichloromethylchloroformate
(0,32 ml) in CH,Cl, (5 ml) under stirring at 5°C. When the
addition was over, the reaction was allowed to reach room
temperature and stirring was continued for 1 hour. Water was
then added and the product was extracted with CH,Cl,. After
evaporation of the sclvent the solid residue was purified by
washing with diethyl ether. 0,2 g of the desired product was

obtained. M.p. 176-178°C.

Description 7

zol-l-ethvl carboxylate

To a suspension of 80% sodium hydride (0,38 g} in anhydrous
dimethylformamide (45 ml) S-methoxy-2,3-dihydro-2-oxo-1H-
benzimidazol-~l-ethyl carboxylate (3 g) was added
portibnwise. After the mixture was stirred for 1 hour at
room temperature, a solﬁtion of 1,2-dibromoethane (1,1 ml)

in 6 ml of dimethylformamide was added. Stirring was kept on



conpound was used as s
Description 4 1-(4-Chl

uch without further purification. - 30 -
or obut yl ) - 3- n- hexyl - 2, 3- di hydr o- 1H benzi m dazol

-2-

one The conpound may be prepared according to the procedure described in J.

Het. Chem 18, 85 (198
and 1, 4-di chl or obut ane.
1-(4- Chlorobutyl) 3-ne
1- (4-Chl orobutyl)-3-is
1-(4-Chl orobutyl) -3-a
(6-Chl orohexyl) -3-eth
nment i oned conpounds we
Description 5 N (2-An

N- (2-ni tro- 4- mef poxypheny )ro«s;nhxgm,s@gﬁgzagtath ;Tx(é vg,)tegpaspa{ﬁ& baydd%a' QW9

4- met hoxy- 2- ni troani |

reflux for 4 hrehe product which separated was collected by filtration. The

1) from 3-n-hexyl -2, 3-di hydr o- 1H- benzi m dazo
Analogously may “Bbe prepared:

t hyl - 2, 3-di hydr o- 1H benzi m dazol - 2- one

opropyl 2, 3-di hydr o- 1H benzi ni dazol - 2- one

IIyI-2,3-dihydro-lH—benzinidazol-2-one 1-

-2-0ne

yl -2, 3-di hydr o- 1H benzi m dazol - 2-one Al the above

re used as such without further purification.

no- 4- met hoxyphenyl -ethyl carbamate A sol ution of

ne to react wt chloroformate 1 n pyridine

raw solid was purified by chromatography on Silicagel;

eluent CH,Cl,;/MeOH/32% NH,OH 98:2:02. 1,0 g of the desired

product

were obtained. M.p. 118-120°C.

Similarly, starting from 1,4~dibromobutane, S5-methoxy-3-(4-

‘bromobutyl)-~2,3-dihydro-2-oxo-1H~benzimidazole~1-ethyl-

carboxylate may be prepared.

Description 8

1-[3-Trifluoromethylphénzl)—hexahxdré-l,4-dia2egine-

i)

Tri-(3-trifluoromethylphenyl)bismuth

3-Trifluoromethylbromobenzene (3.1 ml) dissolved in
dry diethyl ether (105 ml) was cautiously added in
60 min to a suspension of magnesium (0.6 g) in the

same solvent (5 ml), to which a small crystal of

at

iodine was previously added. The formation of the.

Grignard reagent was induced by local heating and,
once started, the reaction was continued at reflux
for further 60 min. |

After cooling to 0°C, previously dryed bismuth
trichloride (3,5 g) was added portionwise and then

reflux and stirring was continued for 3 hrs. Water

was then added and the intermediate tri-(3-

trifluoromethylphenyl)bismuth was extracted into
ethyl acetate. After drying, evaporation of the

solvent under vacuum, left 3,9 g of the desired



mp. 56-59[err]C) in absolute ethanol (150 m) was hydrogenated at room
pressure and tenperature in the presence of 10% pal |l adi um on charcoal (O, 2
g). After absorption of the cal cul ated anount of hydrogen was over, the
cat al yst was - 31 - filtered on celiite and the alcoholic solution
was evaporated. The desired conpound (378 g) was obtained as a solid. Mp.
74-76[err] C. Description 6

5- Met hoxy- 2, 3- di‘hydr o- 2- oxo- 1H benzi mi dazol - 1-et hyl carboxy- late A

sol ution of N (2-am no-4-nethoxyphenyl)ethyl carbamate (0,5 g) and
triethylamne (0,4 m) in CHerr]dOJ[err] (10 M), was dropped into a
solution of trichloronethylchloroformate (0,32 mM) in CHerr]CdJ[err] (5 m)

under stirring at S gphlfa Wen aInhecgggji toyn \ggag&yrpdr Jeae gg_?.géti_ron was

allowed to reach roomtenperature and stirring s continue 1 hour.
Water was then addesizdfded hiey proddustchmsaesdratyednveilicabeerasderr].
After evaporation of the solvent the solid residue was purified by washing

with diethyl ether berapedethyiacetais $d meodbet aAdsnbpt Biekd. 2 M 9.

176-178[err]C. g. Yellow oil. MS (C.I.): [M+H]T 645, .625, 498, 353
m/2z.

i)  1-(3-Trifiuoromethviphenvl) piperidin-4-one

Piperidin—4;one monchydrochloride, monochydrate (3.0
g) was dissolved in water (15 ml) and 10% sodium
hydroxide (8 ml) was added. The free base was
extracted four fimes into methylene dichloride (150
ml); after separation of the layers, the organic
phase was dessicated over Mgs0, .
In another flask, tri-(3~-trifluoromethylphenyl)
bismuth (6 g) was dissolved in dry methylenedichlo-
ride (70 ml), and copper acetate (1.55 g) was added.
The previously prepared solution of piperidin-4-one
was then added dropwise under stirring at room
temperature and under a nitrogen stream. The
reaction mixture became light blue and then turned
green. Stirring was kept on for 2 days, then water
was added. The insoluble material that separated was
filtered off, the organic layer was separated,
dessicated over MgSO, concentrated to dryness under
vacuum. After chromatographic purification on
Silicagel with eluent hexane/ethylacetate 80:20,
1.26 g of the desired compound were obtained.

MS (C.I.): [M+H]* 244, 224 m/z.



Description 7 5-Methoxy- 3
zol - 1-ethvl carboxylate To
anhydr ous di net hyl f or mam de

bénzi m dazol - 1- et hyl car boxyl at e
After the m xture was stirred for 1 ho

1, 2-di bronpet hane (1,1 ml)

(2-bromoet hyl) -2, 3-di hydro-2- oxo- 1H benzi m da-
a suspensi on of 80@6sod|un1hydr|de (0,38 g) in
(45 n1) 5 met hoxy- 2, 3- di hydr o- 2- oxo- 1H
4 g) was  added portionw se.
ﬁ roomtenperature, a solution of
in 6 m of dlnethylfornanide was added. Stirring

was ‘kept on - 32 - 12 hours at roomtenperature. The water was then

added and the product which

separated was collected by filtration. The raw

solid was purified by chromatography on Silicagel el uent
CHerr]d [err]/NbCH/32@6 NH[err]CH 98 2: 02 1,0 g of t he deS|redsproduct

wer e obt ai nedti)M p. 11

1, 4- di bronobut ane, 5- nethoxy 3- (4 bronDbutyI)
-2,3-Qihydro-2-oxo-%¥§ben2|n1dazo|e 1-ethyl - carboxyl ate may be pr epar ed.
Description 8 1-(3-I:tdluaioustdidaiiepblyl)Pxphycior3-ndl aasni ng)i )
Tri-(3-trifluoronethylphenyl)bi st

was dissolved into a mixture of glacial acetic (2.5

nl) and
reaction
(118 ng)

stirring

concentrated sulphuric acid (1.5 ml). The
mixture was cooled to 6°C and sodium azide
was added portionwise in eight hours.

was continued overnight and then solid

sodium hydroxyde in pellets was added under external

cooling until pH 8-10 was reached. A small amount of

water was also added. The desired compound was

extracted into  chloroform, the organic phase was

dessicated over magnesium sulphate and evaporation

of fhe solvent left 0.3 g of a white solid. M.p.

114-115°C. MS (C.I.): [M+H}Y 259, 239 m/z.

iiii) 1-(3-Triflvoromethyliphenyl)hexahydro-1,4-diazepine

A solution of 1-(3~trifluoromethylphenyl)-hexahydro-

1,4-diazepin-5-one (0.36 g) in anhydrous tetrahydro-

furane was added dropwise to a suspension of LiAlH,

(0.11 g)

in the same solvent (10 ml) at room

temperature under stirring. Stirring was continued

for 3 hrs at room temperature and 4 hrs at reflux.

After cooling, water was cautiously added and then

the reaction mixture was filtered; the solvent was

removed under vacuum and the compound was purified

by column chromatography. Yield 0,11 g. 0Oil.

MS (C.I.):

(M+H]1t 245, 225 m/z.



3-Trifluoromet hyl bromobenzene (3.1 nml) dissolved in dry diethyl ether (100
m) was cautiously added in 60 mn to a suspension of nmagnesium (0.6 g) in
the sane solvent (5 m), to which a small crystal of iodine was previously
added. The formation of the Gignard L@?%?Qt was induced by |ocal heating
and, once started, the reaction was continued at reflux for further 60 mn.
After cooling to O[err]C, previously dryed bismuth trichloride (3,5 g) was
added portionwi se and then reflux and stirring was continued for 3 hrs.
Water was then added and the internediate tri-(3-

trifluoromethyl phenyl)bismuth was extracted into ethyl acetate. After

dryi ng, evaporation of the solvent under vacuum |left 3,9 g of the desired
- 33 - conmpoundeasraptivd .9 The conpound was further purified by colum
chromat ography on Silicagel using hexane/ethylacetate 95:5 as the el uent.
Yield 2,46 g. YeMeShewyt1i-meBht G Hipprasivie]asr rjrepabed @250rdigR; 13537n1 z.

Med. Chem. 32, 1921-26 (1989).

Example 1
1-{4-(4=(2-methoxy-phenvl)piperazin-i-vi)butyli-2, 3-dihvdro~
lH—Qenzimidazol—z-oﬁe

(Compound 1)

A mixture of 1—(4-¢hlorobuty1)-_z,3_—dihydro—m—benzimidazol-
2-one (2 g) and of i—(z-—methoxyphenyl)piperazine hydrochlo-
ride (2,03 g) with sodium carbonate (1,88 g) and potassium
iodide (0,01 9;) in absolute ethanol (106 ml) was refluxed
for 18 hours. After filtering the inorganic salts and
evaporating the solvent the residue was dissolved in diluted
HC1l and washed with ethyl acetate. The. agqueous phase was
made strongly alkaline with 30% NaOH and the product, which
separated, was extractéd into ethyl agetate. fgéxgxc} ?ation,
the solvent was removed under vacuum, and a whité solid was
obtained; it was treated with diethyletheir, filtered and
recrystallized from isopropanocl. 2,1 g of the desired
compound were obtained. M.p. 160-161°C.
Analysis
c22Hj3N4o§ Found & C 69,00 H 7,44 N 14,15
' Calc. ¥ C 69,45 'H 7,42 N 14,73
1E NMR (CDCl,) $.82 (s, 1H), 7.1-6.7 (8K), 3.93 (t, 2H),
3.84 (s, 3H), 3.1-2.9 (4H), 2.8-2.5 (4H), 2.45 (t, 2H), 1.9-
1.4 (4H)



1- (3-Trifluoronet hyl phenvl) piperidin-4-one Piperidin-4-one
nonohydr ochl ori de, nonohydrate (3.0 g) was dissolved in water (15 nl) and
10% sodi um hydroxide (8 nl) was added. The free base was extracted four

ti mes into nethyl ene dichloride (150_nké;_after separation of the |ayers,

t he organi c phase was dessi cated over SJerr]. In anot her fl ask,
tri-(3-trifluoronethyl phenyl) bismuth (6 g) was dissolved in dry

met hyl enedi chl o- ride (70 nm), and copper acetate (1.55 g) was added. The
previ ously prepared solution of piperidin-4-one was then added dropw se
under stirring at roomtenperature and wunder a nitrogen stream The
reaction m xture becane |ight blue and then turned green. Stirring was kept
on for 2 daysgoh i&hnat @heVagndddedaeddiaplsobbiasmabani ahsthqt separ at ed
was filtered off, the organic | ayer was separated, dessicated over

MySO err] conegrteptiedet obdryireigiszahderonsacdenivatAvesr anthreeyapPépeaphic
purification on Silicagel wth eluent hexang/ethyl acetate 80:20, 1.26 ¢
of the desi re&aéb%d‘iﬂ?dfaé}%w’dﬁt IPRCRE WSPRESY: ). [MrH [err] 244, 224 niz.

1-{4-{3-(3-chlorophenyl)piperazin-1-v1)propyl}-2,3-dihvdro-

;H—genzimidazol-z-one'

{Compound 2}

Dihydrochloride salt (isopropanol).

M.p. 165-170°C. .

Analysis

C20H23C1N40 . 2HCl | Found % C 53,48 H 5,71 N 12,39
' Calc. 3 C 54,13 H 5,68 N 12,62

1H NMR (DMSO-d./CDCl, 5:2) 11.09 (b, 1H), 10.81 (s, 1H),

7.3~6.7 (8H), 4.71 (s, 1H + HDO), 3.54 (t, 2H), 4.1-3.0

(10H), 2.26 (m, 2H)

1-[2-{4-(3—trifiuoromethyl-phenylipiperazin-i-yijethyli-2,63-

@ihydro-1H-benzimidazol-2-one

(Compound_ 3}

‘Hydrochloride salt (isopropanocl) M.p..230-231°C

Analysis

C,yoH,a1FaN,0 . HCL Found 3 C 56,37 H 5,20 N 13,12
cale. ¥ C 56,27 'H 5,20 N 13,13

1H NMR (DMSO-dg/CDCLy 5:2) 11.09 (b, 1H), 11.04 (s, 1H),

7-5-6.9 (BH)' 4.36 (t' ZH)' 401“3-1 (lOH)

1H-benzimidazol-2—oﬁe



- 34 - i) 1- (3-Tri fluoronet hyl phenyl ) hexahydro- 1, 4-di azepi n-5- one
1-(3-trifluoronethyl phenyl)piperidin-4-one (0.4 g) was dissolved into a
m xture of glacial acetic (2.5 m) and concentrated sul phuric acid (1.5

m ). The reaction m xture was cool ed Lp3 err]C and sodi um azi de (118 np)
was added portionwi se in eight hours. Stirring was continued overnight and
then solid sodi um hydroxyde in pellets was added under external cooling
until pH 8-10 was reached. A small anobunt of water was al so added. The

desi red conpound was extracted into chloroform the organi c phase was

dessi cat ed over magnesi um sul phate and evaporation of the solvent left 0.36
g of a white %glid. Bzg. 114-115[err]C. M5 (CI1.): [MtH [err] 259, 239 m z.
i) 1-(3- = t hyl phenyl ) hexahydro- 1, 4-di azepi ne A sol ution of
1-(3-trif|uorg§gg I I e ﬁgﬁ%r z A-di azepj n-5:9ne (0.36 g) in
anhydr ous tetrahf%%%gpgﬂyéﬁnggs ggan%ﬁ%sﬁkéeg?}Qggsgspension of LiAlH4
(0.11 g) in teaaie solvent (10 m) at roomtenperature under stirring.
Stirring was continued for 3 hrs at roomtenperature and 4 hrs at reflux.

Cp1Hp5CIN,O . 2HCL Found ¥ C 54,87 H 5,87 N 12,34

Calc. ¥ C 55,09 H 5,94 N 12,24
1H NMR (DMSO-dg/CDCL; 5:2) 11.01 (b, 1H), 10.82 (s, 1H},
7.3-6.8 (8H), 4.42 (b, 1H), 4.0-3.8 (4H), 3.50 {d, 2H), 3.3-
3.0 (6H), 1.9-1.6 (4H)

1-(4—(4-({pyrimidin~-2~ylipiperazin-1-vlibutyll-2,3-dihvdro-
1H-benzimidazol-2-one

{Compound 5) -

Hydrochloride salt (isopropanol)} M.p. 237-242°C

Analysis

019H24N60 . 2HCl Found ¥ C 53,47 H 6,34 N 19;51
Calc. ¥ C 53,65 H 6,16 N 19,76

1H NMR (CDCL,) 9.75 (s, 1H), 8.29 (4, 2H), 7.2-6.9 (4H),

6.47 (m, 1H), 4.1-3.7 (6H), 2.7-2.4 (6H), 2.1-1.5 (4H). The

spectrur was recorded on the compound in the form of free

base.

1H-benzimidazol-2-one

(Compound 6)
Hydrochloride salt (isopropanol} M.p. 230-231°C

Analysis



After cooling, water was cautiously added and then the reaction m xture was
filtered; the solvent was renoved under vacuum and the conpound was
purified by colum chromatography. Yield 0,11 g. GIl. M5 (C1l.): [MtH [err]
245, 225 m z. - 35 - Description 9_73 t hoxy- 1- napht yl pi perazi ne was
prepared according to J. Med. Chem 32,71921-26 (1989). Exanple 1
1-[4-(4-(2-nmet hoxy-phenvl) pi perazi n-1-yl) butyl]-2, 3-di hydr o-

1H benzi m dazol - 2- one (Conmpound 1) A m xture of 1-(4-chlorobutyl)

-2, 3-di hydro-| H benzi m dazol - 2-one (2 g) and of

1- (2- nmet hoxyphenyl ) pi perazi ne hydrochlo- ride (2,03 g) wth sodi um
carbonate (1,88 g) and potassiumiodide (0,01 g) in absolute ethanol (100
m) was refl uxgl,foln]8 howes. Affchafl &l tcer's@Paé hegi ngrgani & sabtgs and
evaporating the solvent the residue was dissolved in diluted HO and washed
with ethyl acetate. The aqueous ptdse has nmBder&tr&ngdyssal kil i n2, ad th 30%

NaOH and the B q@iet (od8R)  11.20 (v, 2m), 7.35 (m, 1), 7.26 (u,

1H), 7.1-7.0 (4H), 6.97 (d, 1H), 6.87 (4, 1H), 4.32 (t, 2H),
4.1-3.0 (10H)

1-1‘2-r4-'(2--methogxghehzl)giperazin-l—zl}ethzl]—z,3—dihxdroL

iH-benzimidazol-2-one

(Compound 7)

Hydrochloride salt (isopropanol) M.p. 241-242°C

Analysis .

CZdH24N402 . 2HCl Found ¥ C 56,00 H 6,24 N 12,79
' calc. ¥ C 56,47 H 6,16 N 13,17

1g NMR (DMSO-d,/CDCL, 5:2) 11.0 (b, 1H), 10.97 (s, 1H),

7.4-6.7 (9H), 4.35 (t, 2H), 3.82 (s, 3H), 4.0-2.9 (1OH)

dihydro-1H-benzimidazol~-2-one
© (Compound 8)
M.p. 114-115°C

.Analysis

CyoHy gF3N,O | Found $ C 62,99 H 6,18 N 13,41
Calc. ¥ C 63,15 H 6,02 N 13,39

1§ NMR (CDCL;)  10.16 (s, 1H), 7.34 (m, 1H), 7.2-7.0 (7H),

3.94 (t, 2H), 3.30 (m, 4H), 2.74 (m, 4H), 2.61 (t, 2H), 2.0-

1.6 (4K) |



dehydrati on, separated, was extracted into ethyl acetate. After/ the

sol vent was renoved under vacuum and a white solid was obtained; it was
treated with diethylether, filtered and recrystallized from i sopropanol .
2”1 g of the desired conpound were ob;a& ed. Mp. 160-161C. Analysis
Cerr]Herr]Nerr]derr] Found % C 69, 00 H 7,44 N 14,15
Calc. % C 69,45 H 7,42 N 14,73 [err]H NVR (CDC [err]) 9.82 (s,
1H),~ 7.1-6.7 (8H), 3.93 (t, 2H), 3.84 (s, 3H, 3.1-2.9 (4H, 2.8-2.5 (4H),
2.45 (t, 2H), 1.9- 1.4 (4H) - 36 - Following the above described
process and wusing the appropriate benzi m dazol -2-one derivatives and
aryl pi pe- razine the follow ng may be prepared:
1-[4-(3-(3-chl orophenyl ) pi perazin-1-yl)propyl )-2, 3-di hydr o-

1H benzi ni dazd=[A=dAs{3CE pEionpe thiy BPEIHZ 157 PSEN
165-170C.

methyl-2,3-dihydro~1H~benzimidazol-2-one .
{Compound 9}

Hydrochloride salt (isopropanol) M.p. 215-216°C

Analysis

C,3H,5F5NO . HCL Found ¥ C 59,19 H 6,20 N 12,14
calc. ¥ C 58,91 H 6,02 N 11,95

1§ NMR (DMSO-dg/CDCL;" 5:2) 10.81 (b, 1H), 7.5-6.9 (8H),

3.90 (t, 2H), 3.36 (s, 3H), 4.1-3.0 (10H), 2.0-1.6 (4H)

1H-benzimidazol-2-one

(Compound 10)

Hydrochloride salt (isopropanol) M.p. 200-204°C

Analysis

C,qH, N0, . 2HCL Found ¥ C 56,83 H 6,50 N 12,57
| . calc. % C 57,41 H 6,42 N 12,75

1§ NMR (DMSO-dg/CDCL, 5:2) 11.12 (b, 1H), 10.87 (s, 1H),

7.3-6.9 (8H), 6.75 (s, 1H + HDO), 3.92 (t, 2H), 3.81 (s,

3H), 3.8-3.1 (10H), 2.19 {(m, 2H)

.dazol-2-<oné

{Compound 11}

Hydrochloride salt (isopropanol) M.p. 255-259°C
Analysis



Amal ysis Cerr]Herr]GONerr]O. 2HC Found % C 53,48 H 571 N
12,39 Calc. % C 54,13 H 5,68 N 12,62 [err]H NWR
(DVMSO-d[err]/CDO [err] 5:2) 11.09 (b, 1H), 10.81 (s, 1H), 7.3-6.7 (8H
4.71 (s, 1H + HDO, 3.94 (t, 2H), 4.1-3, (10H), 2.26 (m 2H
1-[2-(4-(3-trifluoronethyl-phenyl)piperazin-1-yl) ethyl]-2, 3-

di hydr o- 1H benzi m dazol - 2- one (Conpound 3) Hydrochloride salt (isopropanol)
M p. 230-231[err]C Analysis (err]Herr]Flerr]Nerr]O. Hd Found % C
56, 37 H 5,20 N 13,12 Calc. % C 56,27 H 5,20 N 13,13 [err]H
NVR (DMSO-d[err]/CDCL[err] 5:2) 11.09 (b, 1H), 11.04 (s, 1H), 7.5-6.9
(8H), 4.36 (t, 2H), 4.1-3.1 (10H)

1-[4-(4-(3-chl orophenyl) pi perazi n-1-yl)butyl]-2, 3-di hydro-

1H benzi m daz&b1B2 @¥y® - 2HCB7 - (BowpbBdndC4)5%4hsdr ochil oi.isde skl t12,99

(i sopropanol) Mp. 217-220C Analygéfé. $ c 59,57 H 6,67 N 13,23
1H NMR (DMSO-d,/CDCL, 5:2) 11.11 (b, 1H), 10.82 (s, 1H),
.10 (s, 1H + HDO), 7.4-6.7 (SH), 4.0-3.1 (12H), 1.9-1.7

(4H)

1-f{6~({4—{3-trifluoromethvl-phenyl)piperazin-i~yvlihexyl-2,3~-

dihydro—-1H-benzimidazcl-2-one
{Compound 12}

Hydrochloride salt (isopropanol) M.p. 118-120°C

Anélysis
C,4HygFaN,O . HCL Found ¥ C 57,21 H 6,28 N 11,00
. HyO cale. ¥ ¢ 55,54 H 6,44 N 11,18

1g NMR (DMSO-dg/CDCL, 5:2) 10.89 (b, 1H), 10.76 (s, 1H),

7.6-6.9 (8H), 4.1-3.0 (12H), 2.0-1.2 (8H)

1-{6-(4—-(3-trifluoromethvl-phenvl)piperazin-i-vllhexyl]-3-

ethyl-2, 3-dihvdro-1H-benzimidazol-2-one

(Compound 13)

Hydrochloride salt (isopropanol) M.p. 138-139°C

Analysis

CogHz3F3N,0 . HCL Found ¥ C 61,21 H 6,64 N 10,67
Calc. ¥ C 61,11 H 6,71 N 10,96

1H MR (CDCL,) . 12.91 (b, 1H), 7.4~6.8 (8H), 4.1-2.8 (14H),

1.33 (t, 3H), 2.2-1.2 (8H)



Cerr]Herr]ONerr]O. 2HC Found % C 54,87 H 5,87 N 12,34
Calc. % C 55,09 H 5,94 N 12,24 [err]H NVR (DVvBO-d[err]/ CDCL[ err]
5:2) 11.01 (b, 1H), 10.92 (s, 1H), 7.3-6.8 (8H), 4.42 (b,1H), 4.0-3.8
(4H), 3.50 (d, 2H), 3.3- 3.0 (6H), 1.9_-]46 (4H 1-
[4-(4-(pyrimdin-2-yl)piperazin-1- yI)but§1] 2, 3-di hydr o-

1H benzi m dazol - 2- one (Conpound 5) FNdrochIorlde salt (isopropanol) M p.
237-242[err]C Analysis Jerr]Herr]Nerr]O. 2Hd Found % C 53,47
H 6,34 N 19,51 Calc. % C 53,65 H 6,16 N 19,76 [err]H NWR
(CDCL[err]) 9.75 (s, 1H), 8.29 (d, 2H), 7.2-6.9 (4H), 6.47 (m 1H),
4.1-3.7 (6H), 2.7-2.4 (6H), 2.1-1.5 (4H). The spectrum was recorded on the
conmpound in the f .
1-[2-(4-(3-chkeib Lidgallyl-2,3-

1H benzi m dazgl; K ochlor de salt. sopropanol) M
530- 23?(: e |Z% aPé‘elé %%%E%P&jaz@l EMS’:K | (isop -p ) Mp.

(Compound 14}

NESRIR

: Hydrothoride salt (isopropanol) M.p. 201-204°C
Analysis
CygHasN,40, . 2HCL- Found ¥ C 61,35 H 7,09 N 11,18
! ‘Calc. ¥ C 60,85 H 6,94 N 11,35,
1g NMR (DMso-ds/éDCL3_5:2) 11.07 (b, 1H), 8.04 (s, 1H +
HDO), 7.2-6.8 (8H), '5.90 (m, 1H), 5.2-5.0 (2H), 4.48 (4,

2H), 3.92 (t, .2H), 3.82 (s, 3H), 3.7-3.0 (10H}, 2.0-1.7 (4H)

isopropyl-2,3-dihydro~1H-benzimidazol-2—one

{Compound 15}

Hydrochloride salt (isopropanol) M.p. 181-184°C .

Analysis ‘ |

CogHz1FaN4O . HCL Found $ C 60,01 H 6,51 N 11,24
Calc., ¥ C 60,42 H 6,49 N 11,27

1§ NMR (CDCL;) 12.85 (b, 1H), 7.4-6.9 (8H), 4.70 (m, 1H),

3.92 (t, 2H), 4.0-2.8 (10H), 2.2-1.8 (4H), 1.53 (4, 6H)

dihxdrc~1ﬁ-benziﬁidazol—z-one

{Compound 16)
Hydrochloride salt (isopropanol) M.p. 107-111°C

Analysis



- 38 - (err]J]Herr]ONerr]O. 2HCL Found % C 53, 39 H 5,64 N
13,06 Calc. % C 53,10 H 5,39 N 13,04 [err]H NVR (DVBO-d[err])

11,10 (b, 2H),

6.87 (d,

1H), 4.

32 (t, 2H), 4.1-3.0 (10

1-[ 2- (4- (2- met hoxyphenyl ) pi perazi n-1-yl )et ﬁyl ]-2, 3-di hydro-

1H benzi m dazol

H 6,24

N 12,

-2-one (Conpound 7) Hydrochloride salt (isopropanol) Mp.
241-242C Analysis Cerr]Herr]Nerr](Jerr] . 2HC Found % C 56,00

79 Calc. % C 56,47 H 6,16 N 13,17 [err]H NM\R

7.35 (m 1H), 7.26 (m 1H), 7.1-7.0 (4H , 6.97 (d, 1H),

(DVMBO-d[err]/CDCL[err] 5:2) 11.0 (b, 1H), 10.97 (s, 1H), 7.4-6.7 (9H),

4.35 (t, 2H), 3.82 (s, 3H) 4.0-2.9 (10H) 1-

4-(4-(3-trifluqro h I erazin-1-yl)put

([jl h3(/drf) 1H be%%'f rﬁ"gﬁ%é ey()Cg na g% I\?%‘lip)'sk?lli{fl ZSfirr]NC Adat¥si s
qerr]H[err]F[err]N[errlo . €ouad 616 62, 9950 Hy 61dfog N
13,41 Calc. % C 63,15 H 602 39 ['err]H NI\/R(CDCL[err]) .
10.16 (s, 1H)ix7ogn ((quL_J,}-l) 12.807(B, (J}i-)l),, 732-954.5(t($1{2,|—|)3 93230 (mH)4H),

(m 4H),

2.61 (1.,

H)

(izu), 0.87 (m, 3H)

dihvdro-1H-benzimidazol-2-one

{Compound 17)

Hydrochloride salt (isopropanol) M.p. 214-216°C

Analysis

CpHy7CIN,O . HCL 'Found ¥ C 60,88 H 6,58 N 12,86

cale. ¥ C 60,69 H 6,48 N 12,87

lg NMR (CDCL;)  12.84 (b, 1H), 7.3~6.7 (8H), 3.93 (t, 2H),

3.42 (s, 3H), 4.0-2.9 (10H), 2.1-1.8 (4H)

2,3-dihvdro-1H-benzimidazol-2-one

{Compound_ 18}

Hydrochloride salt (isopropanocl) M.p. 160-162°C

Analysis

C21H23F3N4O . 2HC1 Found ¥ C 52,84 H 5,29 N 11,77

Calc. $ C 52,84 H 5,28 N 11,74

1H NMR (DMSO-dg/CDCL, 5:2) 11.14 (b, 1H), 10.87 (s, 1H),

7.6-6.9 (8H), 6.64 (s, 1H + HDO), 3.93 (t, 2H), 4.1-3.0
(10H), 2.21 (m, 2H)

2.

74



1.6 (4H) -
1-14-(4-(3-tr
nmet hyl - 2, 3-di
(|sopropanol)

Found % C 59,19 H 6,20 N 12,14

11,95 [err]H

(8H), 3.90 (t,

39 -
I f1 uoronet hyl - phenyl ) pi perazi n-1-yl ) butyl]- 3-

hydr o- 1H benzi m dazol - 2- one (Conpound 9) Hydrochl oride salt

M p. 215-216C Anal ysi s C[ggrLH[err]F[err]N[err]O HC
8,91 H 6,02

N

NVR (DVBO-d[ err]/CDCL[err] 5:2) 10.81 (b, 1H), 7.5-6.9

2H), 3.36 (s, 3H), 4.1-3.0 (10H), 2.0-1.6 (4H)

1-r 3- (4- (2- et hoxyphenyl ) pi perazi n- 1-yl ) propyl ] -2, 3-di hydr o-

1H benzi m dazol -

200-204[ err] C Anal ysi s C[err]H[err]N[err]C{err] . 2Hd Found % C
56, 93 H 6,530¢4- Y4 Nyidvaren [err] H
NVR (DVSO-d[ err s, 1 7.3-6.
(8H), 6.75 (iﬂ_ntn_iﬁﬁﬁmg_ﬁaﬂﬁzit ZFD , 3. 81 (s, SFD 3.8-3.1 (1OFD 2.

(m 2H)

{Compound_18)

Hydrochloride salt (ethanol) M.p. 247—250°d.

Analysis

C,1Hy5CIN,O . HCL Found $ C 59,36 H 6,34 N 12,96
‘cale. & C 59,86 H 6,22 N 13,30

1H NMR (DMSO-d4/CDCLy $5:2) 10.81 (b, 1H), 10.80 (s, 1H),

7.4~6.9 (8H), 3.86 (Y, 2H), 3.7-3.1 {10H), 2.0-1.7 (4H)

1-[4-(4-(3-methoxyphenyl)piperazin-1-y1libutyl]-2,3-dihvdro-

1H-benzimidazol—-2-one

{Compound 20)

Hydrochloride salt (ethanol} M.p. 190-192°C

Analysis

022H28N402 . 2HC1 Found ¥ ¢ 58,36 H 6,69 N 12,58
Calc. § C sa,zé H 6,677 N 12,36

1H NMR (DMSO-d./CDCL, 5:2} 11.05 (b, 1H), 10.80 (s, 1H),

7.3-7.0 (BH), 6.6-6.4 (3H), 5.40 (s, 1H + HDO), 3.74 (s,

3H), 4.0-3.0 (12H), 2.0-1.6 (4H)

1-f4-(2—-(7-methoxynaphthl-vlipiperazin-1-vllethyil1-2,3-

‘dihvdro—-1H<benzimidazol-2-one

(Compound 22)
Hydrochloride salt (ethanol) M.p. 240-242°C

Analysis

2-one (Conpound 10) Hydrochloride salt (isopropanol) M p.

19



1-[ 4- (4- phenyl - pi perazi n-1-yl butyl] 2, 3-di hydro-1H benzi m - dazol - 2- one
(Compound 11) Hydrochloride salt (isopropanol) Mp. 255-259[err]C Anal ysis
- 40 - (err]Herr]Nerr]O . 2HC Found % C 59, 32 H 6,69

12,99 Cal c.

% C 59,57 H 6,67 N 13,23 [err]H N\R

(DIVBOd[err]/CDCL[err] 5:2) 11. 11 (b 1H) 10.82 (s, 1H), 9.10
HDO), 7.4-6.7 (9H), 4.0-3.1 (12H), 1.9-1.7 (4H
1-[6-(4-(3-trifluoronethyl-phenyl)pi perazi n-1-yl)hexyl -2, 3-

di hydr o- 1H benzi m dazol - 2- one (Conpound 12) Hydrochl ori de salt

(i sopropanol) Mp. 118-120[err]C Anal ysis C[err]H[err]F[err]N[err]O

Found % C 57,21 H 6,28 N 11,00 . Herr]O

55,54 H 6, %4H,eNeO41, 18CLerr] HoNWf(Dnsosd[mr]ﬂcms{nerry 512)58
(b, 1H), 10.76 (s, 1H), 7.6-6.9 (8H), 4.1-3.0 (12 2 (8H
1-[ 6- (4-(3-trifluoromethyl - phenyfcfgg’pe% af n§ité7| Hé ']203 N 712,76

ig NMR (DMSO-dg/CDCL, 5:2) 10.97 (s, 1H)}, 10.63. (b, 1H},
7.9-7.0 (10H), 4.37 (t, 2H), 3.%4 (s, 3H), 4.1-3.2 (10H)

1-{4-(4~-(5-benzodioxan-piperazin-1-yiibutyil-2,3~dihvdro-iHE-

benzinidazol-z—ohe
{Compound _28)
Hydrochloride salt (isopropanol) M.p. 186-188°C

Analysis

Cy4H,gN,05 . 2HCL Found ¥ C 56,96 H 6,57 N 11,83
Calc. ¥ C 57,38 H 6,28 N 11,64

18 MMR (DMSO-d) 10.93 (s, 1H), 10.9 (b, 1H), 7.15 (m,

1H), 7.1~6.9 (3H), 6.76 (m, 1H), 6.6-6.5 (2H), 4.53 (s, 1H +
HDO), 4.24 (s, 4H), 3.83 (t, 2H), 3.6-3.4 (4H), 3.3-3.0
(6H), 1.9-1.6 (4H)

i-f4-({4-(i-naphiiylipiperazin-1-viibutvii-2,3-dihvdro-1H-

benzimidazol-2-one

(cOﬁgound 30) .

Hydrochloride salt (isopropanol) M.p. 264-267°C

Analysis

C25H28N40 . 2HC1l Found ¥ C 63,66 H 6,59 N 11,99
Calc. & € 63,42 H 6,39 N 11,83

1H NMR (DMSO-dg) 10.86 (s, 1H), 10.51 (b, 1H), 8.12 (m,

1H), 7.89 (m, 1H), 7.64 (d, 1H), 7.6-7.5 (2H), 7.42 (4, 1iH),

7.2-7.0 (5H), 3.89 (t, 2H), 3.7-3.2 (10H), 2.0-1.7 (4H)

(s

Cal c.

N

, 1H

HC1
%
10. 89

+

C



et hyl -2, 3 -di hydro-1H benzi m dazol - 2-one (Conpound 13) Hydrochl ori de salt
(i sopropanol) Mp. 138-139[err]C Analysis Cerr]JHerr]Flerr]Nerr]O. HCL
Found % C 61,21 H 6,64 N 10,67 Calc. % C 61,11 H 6,71 N
10,96 [err]H NVR (CDCL[err]) 12.91 (Q5 1H), 7.4-6.8 (8H), 4.1-2.8 (14H),
1.33 (t, 3H), 2.2-1.2 (8H) - 41 -

1-[4-(4-(2-met hoxyphenyl ) pi perazin-1-yl)butyl]-3-allyl-2, 3-

di hydr o- 1H benzi m dazol - 2- one (Conpound 14) Hydrochl oride salt

(i sopropanol) Mp. 201-204[err]C Analysis Clerr]Herr]Nerr](err] . 2HCG
Found % C 61, 35 H 7,09 N 11,18 Calc. % C 60,85 H 6,94 N
11,35 [err]H NVR (DVBO-d[err]/CDCL[err] 5:2) 11.07 (b, 1H), 8.04 (s, 1H
+ HDO), 7.2-6.8 (8H) 5.90° (m 1m 5.2-5.0 (Zm 448 (d, 2H), 3.92
(t, ZFD 3. 82 1ls 3 pie)a A ZX 3 Al (4rdiazepin-~
(3-trifl uoronet '
i sopropyl -

{Compound 31)

Hydrochloride salt (Ethylacetate - diethyl ether)

M.p. 128-130°C

Analysis

C,1HyaF3N,0 . HCL Found $- ¢ 55,81 H 5,56 ' N 12,19
Calc. ¥ C 57,21 H 5,48 N° 12,71

lg ¥MR (CDCL,) 12.77 (b, 1H), 9.86 (b, 1H), 7.5-6.8 (8H),

4.44 (b, 2H), 4.2-2.0 (10H), 2.40 (m, 2H)

(Compound 35)

Hydrochloride salt (isopropanol - ethanol)

M.p. 232-234°C

Analysis

C19H22N40 . HC1 Found ¥ C 62,84 H 6,46 N 15,43
Calc. ¥ C 63;59 H 6.46 N 15,61

1H NMR (DMSO-dg/CDCLy 5:2) 11.0 (b, 1H), 10.97 (s, 1H),

7.4-6.7 (SH), 4.34 (t, 2H), 4.0-3.1 (10H)

midazol-~2-one

{Compound 36)



(Conpound 15) Hydrochloride salt (isopropanol) Mp. 181-184C Analysis

Cerr]Herr]Flerr]Nerr]O. Hd Found % C 60,01 H 6;51 N 11,24

Calc. % C 60,42 H 6,49 N 11,27 [err]H NVR (CDCL[err]) 12.85 (b,

1H), 7.4-6.9 (8H), 4.70 (m 1H), 392(t62m 4.0-2.8 (10H), 2.2-1.8 (4H),

1.53 (d, 6H) 1-[4-(4-(3-chlorophenyl)piperazin-I-yl)butyl]-3-n-hexyl-2, 3-

di hvdr o- 1H benzi m dazol - 2- one (Conpound 16) Hydrochl ori de salt

(i sopropanol) Mp. 107-111C Analysis - 42 - (err]Herr]ONerr]O. Hd

Found % C 64,57 H 7,53 N 11,10 Calc. % C 64,15 H 7,58 N

11,08 [err]H NVR (CDCL[err])  12.80 (b, 1H), 7.2-6.5 (8H), 3.9-2.7 (14H),

2.3-1.2 (12H), 0.87 (m 3H)°

1-[4-(4-(3-chl orophenyl) pi perazi n-1-yl) butyl]-3-nethyl -2, 3-

di hydr o- 1H be@xiampéiazdb| - 2- one (Conpound 17) Fydrochlorlde sal t

(i sopropanol) Mp, 214-216[err
6-methoxy-1-[2=(4~

ethylil-2,3-dihvdro~1H-benzimidazol~-2-one
(Compound 23)

5-Methoxy-3-(2-bromoethyl)-2,3-dihydro-2-oxo~1H-benzimidazol
-l-ethyl carboxylate (0.6 g) was suspended into a mixture of
ethanol (60 ml) and dry dimethylformamide (20 ml), in the
presence of sodium carbonate (0.23 g). 3-Trifluoromethyl-
phenylpiperazine (0,33 ml) was added dropwise to the
suspension at room temperature under stirring, then the
reacfion mixture was heated to reflux for 14 hrs. The
solvents were removed under vacuum and the raw material was
purified by column chromatography on Silicagel; eluent
methylenedichloride/methanol/32% - ammonium hydroxide
98:2:0,2. The title compound was further purified by
crystallization from 50% agueous ethanol. Yield 0.1 g. The
hydrochloride was obtained by adding the stoichiometric -
amount of agqueous hydrochloric acid and freeze-drying.
Hydrochloride salt (water) M.p. 208-210°C |
Analysis
021H23F3N402 . HCl Found ¥ C 55,28 H 5,22 N 11,85
Calc. % ¢ 55,21 E 5,29 N 12,26
1H NMR - (DMSO-d,/CDCL, 5:2) 11.09 (5, 1H), 10.75 (s, 1H),
7.5-6.8 (6H), 6.57 (m, 1H), 4.31 (t, 2H), 3.79 (s, 3H), 4.1i-
3.0 (10H)

Similarly were prepared:



Analysis (e
12,86 Calc.

rr]Herr]CONerr]O. HA Found % C 60, 88 H 6,58

% C 60,69 H 6,48 N 12,87 [err]H NMR (CDCL[err])

12.84 (b, 1H), 7.3-6.7 (8H), 3.93 (t, 2H), 3.42 (s, 3H), 4.0-2.9 (10H),

2.1-1.8 (4H 1-[3-(4-(3- trlfluoronethyl—phenyl)plpera2|n 1-yl) propyl]-

2. 3-di hydr o-

(i sopropanol) Mp. 160-162[err]C Analysis Clerr]Herr]F[err]Nerr]O

Found % C

1H benzi m dazol - 2- one (Cbnpound 18) Hydrochl oride salt
52,84 H 5,29 N 11,77 Calc. % C 52,84 H 5,28

N

N

2HCI

11,74 [err]H NVR (DVMSO-d[err]/CDCL[err] 5:2) 11.14 (b, 1H), 10.87 (s,

1H), 7.6-6.9 (8H), 6.64 (s, 1H+ HDO, 3.93 (t, 2H), 4.1-3.0 (10H),
2.21 (m 2H - 43 -
1-[4-(4-(2- chIoro-hen

247-250[err] &

ﬁQ@i&giﬁigenzlmldazol —Z-one

{Compound 24)

Hydrochloride salt (ethanol) M.p. 163-165°C

Analysis

Cy3H3gN 05 - HCL «Found ¥ C 61,56 H 6,81 N 12,70
Calc. £. ¢ 61,80 H 6,99 N 12,53

1H NMR (DMSO-dg/CDCLy 5:2) 10.96 (b, 1H), 10.61 (s, 1H),

7.2-6.6 (6H), 6.53 (m, 1H), 3.81 (s, 3H), 3.77 (s, 3H), 3.9-

3.0 (12H), 1.9~1.6 (4H)

g-methoxy=-1-[4=-(4=(3~trifluoromethyl-phenyljpiperazin-1-yl)

but —2.3-dihydro~1H~benzimidazol~2—-one

(Compound_ 25) ) .

Hydrochloride salt (ethanol) M.p. 122~124°C

Analysis

C,3Hy7F3N,0, . HCL Found $ C 56,79 H 5,74 N 11,38
Calc. $-C 56,97 H 5,82 N 11,55

1H NMR (DMSO-dg/CDCL, 5:2)  11.04 (b, 1H), 10.59 (s, 1H},

7.5-6.7 (6H), 6.53 (m, 1H), 3.77 (s, 3H), 4.1-3.0 (12H),

2.0-1.6 (4H)

Description 10

4~ (2-pietHoxvphenyl) ~N-(2-nitro-5-chlorophenyl) -1-piperazin—-
butanamine

The compound was prepared according to the method described
in Farmaco E4d. Sci. 36, 359 (1381) from 2,4-dichloronitro-

benzene and 4-(2-methoxyphenyl)-i-piperazinbutanamine. M.p.



Cerr]Herr]ONerr]O. HA Found % C 59, 36 H 6,34 N 12,96
Calc. % C 59,86 H 6,22 N 13,30 [err]H NVR (DVBO-d[err]/ CDCL[ err]
5:2) 10.81 (b, 1H), 10.80 (s, 1H), 7.4-6.9 (8H), 3.86 (t, 2H), 3.7-3.1
(10H), 2.0-1.7 (4H) 1-[4-(4-(3-nethoxypg§nxl)

pi perazin-1-yl)butyl]-2, 3-di hydro- 1H bénzi m dazol - 2- one (Conpound 20)
Hydrochloride salt (ethanol) Mp. 190-192C Anal ysi s
Cerr]Herr]Nerr]qerr] . 2HC Found % C 58, 36 H 6,69 N 12,38
Calc. % C 58,28 H 6,67 N 12,36 [err]H NVR (DVSO-d[err]/CDCL[ err]
5:2) 11.05 (b, 1H), 10.80 (s, 1H), 7.3-7.0 (5H), 6.6-6.4 (3H), 5.40
(s, 1H+ HDO), 3.74 (s, 3H), 4.0-3.0 (12H), 2.0-1.6 (4H
1-[4-(2-(7-nmet hoxynapht h-1-yl ) pi perazin-1-yl)ethyl]-2, 3-

di hydr o- 1H be?%i #2880k ysivech Boriseunal22) Hydrochl ori de salt (et hanol)

M p. 240-242C; Anal ysi -44- errl.Herr]Nerr]Jerr] . HCA Found %
C 65,49 Hck%ar% isky i éﬁ prefieh!

4= (2-methoxyphenyl)-N-(2-nitro~-4,5-dichlorophenyl)}-i-pipera-

zinbutanamine. 0il

4-{2-nmethoxyphenyl)-N-(2-nitro-5-methylphenyl)-1-piperazin-

butanamine hydrochloride salt. M.p. 227°C
4-(2-methoxyphenyl) -N-{2-nitrophenyl)-1-piperazinbutanamine

Description 11

butanamine

The compound was prepared accordihg to the method described
in Farmaco Ed. Sci. 36, 359 (1981) reducing 4-(2-methoxyphe-
nyl)-N-(2-nitro-5-chlorophenyl)-1-piperazinbutanarine by
catalytic hydrogenation. 0il.

Analogously may be prepared:

4-(2-methoxyphenyl) -N-{2-amino-5-methylphenyl)-1-piperazin-

butanamine, hydrochloride salt. M.p. 233-235°C

4-(2-methoxyphenyl)-N-{2-amino-4,5-dichlorophenyl)-1-pipera-

zinbutanamine. 0il

4-(2-methoxyphenyl)-N-(2-aminophenyl)-1i-piperazinbutanamine

Description 12



Gal c. C 65,67 H 6,20 N 12,76 [err]H NVR (DVSO-d[err]/CDCL[ err]
5:2) 10.97 (s, 1H), 10.63 (b, 1H), 7.9-7.0 (10H), 4.37 (t, 2H), 3.94 (s,
3H), 4.1-3.2 (10H)

1:[ 4- (4- (5- benzodi oxan-pi perazin-1-yl)bgyl] -2, 3-di hydro- 1H

benzi ni dazol - 2- one (Conpound 29) Hydrochloride salt (isopropanol) M p.

186-188C Analysis Cerr]Herr]Nerr]Jerr] . 2HC Found % C 56, 96
H 6,57 N 11,83 Calc. % C 57,38 H 6,28 N 11,64 [err]H NWR
(DVBO-d[err]) 10.93 (s, 1H), 10.9 (b, 1H), 7.15 (m 1H), 7.1-6.9

(3H), 6.76 (m 1H), 6.6-6.5 (2H), 4.53 (s, 1H + HDO), 4.24 (s, 4H), 3.83
(t, 2H), 3.6-3.4 (4H), 3.3-3.0 (6H), 1.9-1.6 (4H)

1- [ 4- (4- (1- naghtaHnsipirBekamy N ~=Yh )}t athbr Snadrih BYaor) L p Desiz giindaz ol - 2- one
(Conmpound 30) Hydrochl oride salt (isopropanol) Mp. 264-267C Anal ysis
Cerr]Herr] Np_m.mi]gn_m;QQHCI Found % C 63,66 H 6 59 N 11,99

Calc. % C 63, 4 §.3 11, 8 Lnerr H NVR 'HJ 10. 86
(s, 1H), 10.%4e ‘H’mPin‘ ‘éaﬁf’reé’ﬁfe‘i ro %‘Nlﬁﬁ”m DI, 7.6-7.5
(2H), 7.42 (dpraﬂonaﬁlae7 0 L) %.'-Qg éfzfl%@oméch@lﬁhgny(l])g%ergz291e1- 7 (4H)

according to the method described in J. Med. Chem. 33, 2970

(19990). Monohydrochloride salt. M.p. 185-188°C.

Description 13

N~-{2-Aminophenvl)—-4-(3-trifluoromethylphenyl)-l1-piperazin-~

propionamide

The compound was prepared according to the method described
in J. Med. Chem. 30, 13 (1987) by catalytic reduction of N-
{2-nitrophenyl)-4-(3-trifluoromethylphenyl)-1-piperazin
propionamide in the presence of 10% Pd/C. Monohydrochloride

Salt‘ Mopo 194-195°C.

Example 3
N-{3-{4-(3-triflvoromethylphenvl)piperazin-i~yl)propionyli—-
2,3~-dihvydro-1H-benzimidazol-2-one

(Compound 21)

A solution of N-(2-aminophenyl)-4-(3-trifluoromethylphenyl)-~
l-piperazinpropionamide (4 g) and griethylamine (2 ml) in
anhydrdus tetrahydrofurane (50 ml) was dropped to a sclution
of trichloromethylchloroformate.(1 ml) in tetrahydrofurane
(20 ml) under stirring at 5°C. When the addition was
finished, the reaction was allowed to reach the room

temperature and the stirring was continued for 1 hour. Then



- 45 - 1-[2-(4-(3-trifluoronethyl -phenyl)hexahydro-1H 1, 4-di azepi n-
1-yl)ethyl]-2, 3-di hvdro- 1H benzi m dazol - 2- one (Conpound 31) Hydrochl ori de
salt (Ethylacetate - diethyl ether) Mp. 128-130[err]C Anal ysis

Cerr]J]Herr]F[err]NJerr]O . HC FOFQd % C 55,81 H 5,56

Calc. %

C

57,21 H 5,49 N . 12,71

rr]JH NVR (CDCL[err]) 12

1H), 9.86 (b, 1H), 7.5-6.8 (8H), 4.44 (b, 2H), 4.2-2.0 (10H), 2.40
1- [2-(4-phenyl-piperazin-1-yl ethyl]-2, 3-di hydro- 1H benzi m - dazol

(Conpound 35) Hydrochl oride salt (isopropanol

N 12,19
.77 (b,
(m 2H)

-2-o0ne
- ethanol) Mp. 232-234C

Analysis Cerr]Herr]Nerr]O. Hd Found % C 62,84 H 6,46 N

15,43 Cal c.

% C 63,59 H 6.46 N 15,61 [err]H NWR

(DVBO-d[ er 1 ] aRekl ardsl &id®h analkn@ ([Roaléd  wdd SledStedHhith: 4x8y1 (9H),

4.34 (t,

2H),

4.0-3.1 (10H)
acetate. After evaporating the solvent, the residue was

purified by column chromatography over silica gel and a

mixture of CH,Cl,, MeOH, NH; 90/10/1 as eiuent. 1.8 g of the

desired product were obtained. Thé hydrochloride was

obtained from ethanolfdiethyl ether.

Hydrochloride salt (ethanol-diethyl ether) °

M.p. 227-230°C.

Analysis

C21321F3N402 . HCl Found ¥ C 54,65 H 4,76 N 12,10
cale. ¥ C 55,45 H 4,88 N ‘12,32

1H NMR (DMSO-Q./CDCL; 5:2) 11.43 (s, 1H), 10.84 (b, 1H),

8.02 (m, 1H), 7.6-7.0 (7H), 4.1-3.2 (12H)

Similarly and using the suitable intermediates the following

compounds were obtained:

6—chloro-1-r4-(4-(2-methoxvnhenx;)gigerazin-l-yl)butxl]-z,3— )

dihyvdro-iHB-benzimidazol-2-one )

{Compound 26)

Hydrochloride salt (diethyl ether) M.p. 206-209°C

Analysis

022H27ClN4Oé . 2HC1 .Found ¥ C 54,11 H 6,08 N 10,82
Calc., ¥ C 54,16 H 5,958 N 11,48

1H NMR (DMSO-d4/CDCL; 5:2) . 10.98 (s, 1H), 10.54 (b, 1H),

7.3-6.8 (8H), 3.81 (s, 3H), 4.0-3.0 (12H), 2.0-1.6 (4H)

5,6-dichloro-1-[4-(4~-{2-methoxyphenvl}piperazin-1-v1ibutyvli—



1- [ 3- (3-phenylimdazolidin-1-yl)butyl]-2,3-dihydro-1H benzi- m dazol - 2-one
( Conmpound 36) - 46 - Exanple 2 6-nethoxy-1- [2- (4-.
(3-trifluoronethyl-phenyl)pi perazin-1-yl)

et hyl]-2, 3-di hydr o- 1H benzi m dazol - 2- one (Conpound 23) 5-Met hoxy- 3-
(2-bronoet hyl) -2, 3-di hydr o- 2- oxo- 1Hbédzim dazol -1-ethyl carboxylate (0.6
g) was suspended into a m xture of ethanol (60 ml) and dry

di ret hyl formam de (20 m ), in the presence of sodium carbonate (0.23 Q).
3-Trifluoromethyl - phenyl pi perazine (0,33 m) was added dropwi se to the
suspensi on at room tenperature under stirring, then the reaction m xture
was heated to reflux for 14 hrs. The solvents were renoved under vacuum and

t he ram/naterig#qﬁgs;guggg%%p bé.éégdiqg_chronatography on Silicagel; eluent
met hyl enedi c ni um hydr oxi de 98: 2: 0, 2.
~The title conggmm&dﬂaszﬁprther purified by crystallization from 50% aqueous

ethanol. Yield 0.1 g. The hydrochloride was obtained by adding the
st oi chi onet r i Bydrochloride salt (diethyl ether) M.p. 157-160°C

Analysis

C,,Hy,gCl,N,0, . 2HCL Found ¥ C 50,19 H 5,60 N 10,52
Calc. ¥ C 50,59 H 5,40 K 10,73

1 H NMR (DMSO-g./CDCL 5:2) 11.16 (s, 1H), 10.75 (b, 1H),

7.42 (s, 1H), 7.13 (s, 1H), 7.2-6.7 (5H), 3.82 (s, 3H), 4.0-

3.0 (12H), 2.1-1.6 (4H)

6-methvl-~-1-l4-{4-(2-methoxyphenvlipiperazin-1-vlibutyli}-2,3-

'dihvdro-iﬁ-benzimidazol—z-one

{Compound 28)
Hydrochloride salt {isopropanol) ﬁ.p. 210-213°C

Analysis

C,4H4oN,0, . 2HCL Found $ C 59,53 H 7,19 N 11,68

calc. ¥ ¢ 59,10 H 6,90 N 11,99
1H NMR (DMSO-dg/CDCL; 5:2) 16.98 (b, 1H), 10.66 (s, 1H),
7.08 (b, 1H), 7.1-6.7 (7H), 3.82 (s, 3H), 3.9-3.0 (12H),

2.35 (s, 3H), 2.1-1.7 (4H)

1—F4—(4-{2-Eethogxghenyl)gigerazin-l—yl)butxl}—Z,3—dihydro-
1H-benzimigézol-2-one .
(Compound 1)

M.p. 159-161°C

Analysis



armount of aqueous hydrochloric acid and freeze-drying. Hydrochloride salt
(water) Mp. 208-210[err]C Analysis Cerr]JHerr]Ferr]Nerr]J]Qerr] . HC
Found % C 55,28 H 5,22 N 11,85 Calc. % C 55,21 H 5,29 N
12,26 [err]H NNM (DVSO-d[ err]/ CDCL[ err] 5 2) 11.09 (b, 1H), 10.75 (s,
Hﬁ 7.5-6.8 (6H, 6.57 (m 1H), 431(? 2H), 3.79 (s, 3H), 4.1- 3.0 (10H
Simlarly were prepared: - 47 -

6- met hoxy- 1-[ 4- (4- ( 2- met hoxyphenyl ) pi perazi n-1-yl ) butyl- 2, 3-

di hydr o- 1H benzi m dazol - 2- one ( Conmpound 24) Hydrochloride salt (ethanol)
Mp. 163- 165[err]C Analysis Clerr]Herr]Nerr]Jerr] . HA Found % C
61, 55 H 6,8] 0L2, 70 Cal c. B6ur@ %61¢8Gs9,3B1 6 99, soN m2,1535{3err]H
NVR (DNBC>d[errT/CIEl err] 5:2) 10.96 (b, 1H), 10.61 % 6 (6H),
6.53 (m 1H), 3.81 (s, 3H), 3.77 f&tc- 3%) 48 0 ¥ 172 1.1b 1}467%4H)
6-met hoxy-1- h- (s (el fy! uorgst y! -ﬂ&se,n#.)lpgpﬁr@sa)r}- ¥ (e, 2m,

'3.84 (s, 3H), 3.1-2.9 (4H), 2.8-2.5 (4H), 2.45 (t, 2H), 1.9~
1.4 (4H)

Description 14
1-{4-Chlorobutyl)-4-(3-trifluoromethylphenyl)-piperazine

The product was prepared according to the methods described
in J. Org. Chem. 24, 764 (1858) from 1-{3-trifluoromethyl-
phenyl)piperazine and 1-chlor§~4—bromobutane. The compound
was used as such without further purification.

Analogously may be prepared:

i~-(6-Chlorohexyl)-4-(3-trifluorcmethylphenyl)piperazine

1-{4-Chlorobutyl)-4-(2-methoxyphenyl)piperazine

1-{4-Chlorobutyl)-4-(3-chlorophenyl)piperazine

dihvdro—1H-benzimidazol~2~-one

{Compound 17)

To a suspension of 80% sodium hydride (1 qg) in anhydrous
dimethylformamide (50 ml). 1-methyi-benzimidazol-—z-one '(5 g)
was added portionwise. After stirring the reaction mixture
for 1 hour at room ﬁemperature, a solution of 4-(3-chloro-

phenyl)-i-chlorobutyl-piperazine (6 g} in dimethylformamide



butyl | -2, 3-di hydro- 1H benzi m dazol - 2- one (Conpound 25) Hydrochl ori de salt
(ethanol) Mp. 122-124[err]C Analysis (Jerr]JHerr]F[err]Nerr](err] . HCG
Found % C 56,79 H 5,74 N 11,38 Calc. % C 56,97 H 5,82 N
1,55 [err] H NWR (DNBC)d[err]/CDCL[eLr%35;2) 11.04 (b, 1H), 10.59 (s,
1H, 7.5-6.7 (6H), 6.53 (m 1H), 3.77 (s, 3H), 4.1-3.0 (12H), 2.0-1.6 (4H
Description 10 4- (2-nethoxyphenyl) :

-N-(2-nitro-5-chl orophenyl)-1-pi perazi n- butanam ne The conpound. was
prepared according to the method described in Farnmaco Ed. Sci. 36, 359
(1981) from 2, 4-dichloronitro- benzene and

4- ( 2- met hoxyphenyl ) - 1- pi per azi nbut anam ne. M p. - 48 - 227-229[err]C as -
hydrochl ori de salt. Anal ogously may be prepared: 4- (2-nethoxyphenyl) -N-
(2-nitro-4,5- ﬂischdlqraageawae)d &n@lﬁ&r&mﬁu@ﬁeﬂuﬂa@a%n&g& to react

4- ( 2- met hoxyphenyl ) 2-ni tro-5-net hyl phenyl) -1-piperazin-

for 10 hours at 60°C, then after cooling, water was added

and the product was extracted with ethyl acetate. The raw

product was pu;ified. by column chromatography over silica

gel- and a mixture CH,Cl,/MeOH 95/56 as eluent. 5 g of the

desired product were obtained.

H&drochloride salt (isopropanocl) M;p. 213-216°C

Analysis

022H27CIN40 . HCl Found ¥ C 60,65 H 6,53 N 12:34
Calc., % C 60,69 H 6,48 N 12,87

1H NMR (CDCL,)  12.84 (b, 1H), 7.3-6.7 (8H), 3.93 (t, 2H),

3.42 (s, 3H), 4.0-2.9 (10H), 2.1~1.8 (4H)

Anélogously were obtained;

1-f{4-{4-(3~trifluoromethyl-phenvl)piperazin-1~ylibutylj-3-
methyl-2,3-dihydro-1H~benzimidazol-2-one .
(Compound 38)

Hydrochloride salt (isopropanol) M.p. 215-216°C

Analysis

Cp4Hy9FaN,0 . HCL Found ¢ C 58,74 H 6,08 N 12,03
Calc. ¥ C 58,91 H 6,02 N 11,95

1H NMR (DMSO~d./CDCL, 5:2) 10.81 (b, 1H), 7.5-6.9 (8H),

3.90 (t, 2H), 3.36 (s, 3H), 4.1-3.0 (10H), 2.0-1.6 ({4H)

ethyl-2, 3-dihydro-1H~benzimidazol-~2-one

{Compound 13)



but anam ne hydrochloride salt. Mp. 227[err]C 4- (2-nmethoxyphenyl) -N-
(2-ni trophenyl) -1-piperazi nbutanam ne Description 11 4- (2-methoxyphenyl)
-N- (2-am no-5-chl orophenyl) -1-piperazin- butanam ne The conpound was
prepared according to the nethod described in Farmaco Ed. Sci. 36, 359
(1981) reduci ng 4-(2-nethoxyphe- nyl) - (2-nitro-5-chl orophenyl)

- 1- pi per azi nbut anam ne by catal ytic hydrogenation. QG I. Anal ogously may
be prepared: 4-(2-nethoxyphenyl)-N-(2-am no-5-nethyl phenyl)-1-pi perazin-
but anam ne, hydrochloride salt. Mp. 233-235[err]C

4- (2- met hoxyphenyl ) - N- (2- am no- 4, 5-di chl or ophenyl ) - 1- pi pera- zi nbut anam ne.
Ol 4- (2-nmethoxyphenyl) -N (2-am nophenyl) -1-piperazinbutanam ne

Descri pti on ¥¥drochldide Ml 2¢iNicptopireslyl M.p4-136-139°C

(3-trifluoronethyl phenyl)-1-pi perazin- propionam de The conpound was
prepar ed fro@™BIgEeFD- N- (2-ni trophenyl)- propi onan de and

1-(3-trifluoromet Dyl RIS LR PE 3208 s ¢ 60,89 & 6,51 N 11,03
cale. § C 61,11 H 6,71 N 10,96
1H NMR (CDCL;)  12.91 (b, 1H), 7.4-6.8 (8H), 4.1-2.8 (24H),

1.33 (t, 3H), 2.2-1.2 (8H)

dihvdro-1H~-benzimidazol-2-one

{Compound 14)

Hydrochloride salt (isopropanol) M.p. 201-204°C

Analysis

CygHg,N,0, . 2HCL Found $ C 60,50 H 6,59 N 11,53
Calc. $ C 60,85 K 6,94 N 11,35

1R NMR (DMSO-dg/CDCL, 5:2)  11.07 (b, 1H), 8.04 (s, 1H +

HDO), 7.2-6.8 (8H), 5.90 (m, 1H), 5.2-5.0 (2H), 4.48 (d,

2H), 3.92 (t, 2H), 3.82 (s, 3H), 3.7-3.0 (10H), 2.0-1.7 (4H)

isopropyl=-2,3-dihyvdro-iH-benzimidazol~2-cone

{Compound 15)

Hydrochloride sa;t'(isopropanolj M.p. 181-184°C

Analysis

Cy5Hy F4N,0 . HCL Found ¥ C 60,00 H 6,69 N 11,01
Calc. $ C 60,42 H 6,49 § 11,27

1§ NMR (CDCLg) 12.85 (b, 1H), 7.4-6.9 (8H), 4.70 (m, 1H),

3.92 (t, 2H), 4.0-2.8 (10H), 2.2-1.8 (4H), 1.53 (d, 6H)




according to the nethod described in J. Med. Chem 33, 2970 (1990).
Monohydrochl oride salt. Mp. 185-188[err]C. Description 13

N- ( 2- Ami nophenyl )-4-(3-trifl uoronet hyl phenyl) - 1-pi perazi n- propi onam de The
conpound was prepared according to the thod described in J. Med. Chem
30, 13 (1987) by catalytic reduction oft) N (2-nitrophenyl) -4-
(3-trifluoronethyl phenyl) -1-piperazin propionamde in the presence of 10%
Pd/ C. Monohydrochloride salt. Mp. 194-196[err]C. Exanple 3
N-[3-(4-(3-trifluoronethyl phenyl)pi perazin-1-yl )propi onyl ] -

2, 3-di hydro- 1H benzi m dazol - 2- one (Conpound 21) A sol ution of

N-(2 am noph {3k i b Q, shylphenyl) - 1-pi perazi npropi onam de (4
g) and trlet%lri gdad e ydrous tetrahydrofurane (50 nl) was
dropped to a (gehibhmd 16 tr-ichl ororret hyl chl orof ormate (1 m) in
tetrahydrofurane (20 nl) under stirring at 5[err]C. Wien the
addi ti on wasiyBkcatbhexide Falt ebicepoepaned)akipnwd@7td1iEach the room
t enperature %n(gl'}tfggsstl rring was continued for 1 hour. Then

C,;H,7CIN,O . HCl = Found ¥ C 63,87 H 7,37 N 11,27

Calc. $ C 64,15 H 7,58 N 11,08
1H NMR (CDCL,) 12.80 (b, 1H), 7.2-6.5 (8H}, 3.5-2.7 (14H),

2.3-1.2 (12H), 0.87 (m, 3K)

Description 15

Litium aluminium hydride (1 ¢) was suspended in 30 ml of
anhydrous tetrahydrofurane. 4~{4-(3-trifluoromethylphenyl)
pipe;azin—l—yl]butirronitrile (5,4 g) dissolved in 30 nl of
the same solvent was dropped into the suspension of the
reducing agent under stir;ing by cooling at 5°C. Finally,
the temperature was allowed to reach the room temperature "
and the suspension was stirred for all over might. An amount
of water, necessary tc decompose the reaction cgmplexes, was
added. The unsoluble material was eliminated by filtration
and the residual organic solution was concentrated to
dryness under vacuum. The product was purifiedf by column_
chromatography on 60 Merck silica gel with eluent: methylene
chloride/methancl/ 32% ammonium hydroxide 80:20:2. 2,3 g of
a colourless oil were obtained.

Analogously may be prepared:

1-(2—aminoethyl)-4—(2—pyrimidinyl)—piperazine. 0il



- 50 - water was added and the product was extracted with ethyl acetate.
After evaporating the solvent, the residue was purified by colum

chromat ography over silica gel and a mxture of CHerr]COJ[err], MOCH,
NH[err] 90/10/1 as eluent. 1.8 g of theggesired product were obtained.
The hydrochloride was obtained fron1ethano| di et hyl ether. Hydrochl oride
salt (ethanol-diethyl ether) Mp. 227-230[err]C. Analysis
Cerr]JHerr]F[err]Nerr]Jerr] . HA Found % C 54,65 H 4,76 N
12,10 Calc. % C 55,45 H 4,88 N 12,32 [err]H NWR
(DMSO-d[err]/CDCL[err] 5:2) 11.43 (s, 1H), 10.84 (b, 1H), 8.02 (m 1H),
7.6-7.0 (7H), 4 1-3..2 é%égg Iar and usi ng the suitable, internediates
the fol I owi ng*eHFmBR Y 4o't§t3af'ﬁ -UOF PR YL PREFYL-PAPES2 HfiSo R pheny | )
pi perazin-1-yl) butyl]-2,3- dihydro-1H benzi m dazol -2-one (Conpound 26)
Hydrochl ori de salt (diethyl ether) Mp. 206-209[err]C Analysis
Cerr]H err] Gedmgne @ er] . 2HC Found % C 54,11 H 6,08 N 10,82
Calc. % C 54 16 H 599 N 11,48 [err]H NMR (DNBC)d[err]/CI(l[err]

5: 2) 10. 98X 3 l-phenvlipiperazin—1-

oxo-2,3-dihvdro-1H-benzimidazol-1-carboxamide

{Compound 32)
A mixture of 1-chlorocarbonyl-benzimidazol-2-one (1 g)
prepared as described in EP 309423 and 4—(3—trifluor6methy1-
phenyl) -1~ (2-aminoethyl)piperazine (3,2 g) with Na,CO,5 (1,57
g) in anhydrous dimethylformamide (50 ml) was heated with
stirring at 100°C for 4 hours. The reaction mnixture was
cooled, diluted with water and extracted with ethyl acetate.
After removal of the solvent, the residual solid was
converted into the corresponding hydrochloride salt by
adding anhydrous hydrogen chloride to a solution of the base
in isopropanol. 1,3 g of the desired coméound were obtained.
Hydrochloride salt (isopropanol) M.p. 230-233°C
Analysis
C,1H;,F3NgO, . HCl  Found ¥ C 53,51 H 4,92 N 14,99
calc. $ C 53,68 H 4,93 N 14,90
1H NMR (DMSO-d./CDCL, 5:2) 11.60 (Q, 1H), 10.80 (b, 1H),

9.01 (t, 1H), 8.00 (m, 1H), 7.5-6.6 {(7H}, 4.0-2.8 (12H)

Analogously may be obtained:

oxo—2 ,3-dihvdro-1H-benzimidazol-l1~carboxamide



7.3-6.8 (84, 3.81 (s, 3H, 4.0-3.0 (12H), 2.0-1.6 (4H

5.6-dichl oro-1-[4-(4-(2-nmet hoxvhenyl) pi perazin-1-yl)butyl]-

2, 3-di hydro-| H benzi m dazol - 2- one (Conpound 27) Hydrochl oride salt (diethyl
ether) Mp. 157-160C Analysis (Jerr]Herr]C[err]Nerr]Jerr] . 2HO Found

% C 50,19 H 560 N 10,52 Cal¢. % T 50,59 H 5,40 N 10,73
[err]H NVR (DVMBO-d/ CDCL 5: 2) 11.16 (s, 1H), 10.75 (b 1H), 7.42 (s,
1H),” 7.13 (s, 1H), 7.2-6.7 (5H), 3.82 (s, 3H), 4.0- 3.0 (12H), 2.1-1.6 (4H
6- met hyl - 1- [ 4- (4- ( 2- met hoxyphenyl ) pi perazi n- 1-yl ) butyl ] -2, 3-

di hydr o- 1H benzi m dazol - 2- one (Conpound 28) Hydrochl ori de salt

(|sopropanol) 210- 213C Analysis (Jerr]J]Herr]Nerr]err] . 2HC
Found % §—§§-—4+—°“n N 11,68 Calc % C 59,10 H 6,90 N

11, 99 [err]H Dwggg [ err 8 (el 66 (s,
1H), 7.08 N@T‘ﬁ) 61‘? Cbé% %Iz% 82 %')7 Sty QH’Q 9-3%0 (1%56 2. 35
(s, 3H, 2. 1:3133 (4H) 1H), 7.98 (m, 1H), 7.6-7.0 (7H), 4 i-3.0 (12H),

2.1-1.6 (4H)
Similarly, starting from 3-methyl-l-chlorocarbonyl-
benzimidazol -2-one, prepared as described in EP 309,423, it

was obtained

N-[2~-{4~(3~trifluoromethvl-phenvlipiperazin-i-yl)ethylil-2-

oxo-3-methyl-2, 3-dihydro-1H-benzimidazol~i-carboxamide

(Compound 34)

Hydrochloride salt (isopropanol) M.p. 214-215°C

Analysis

CppHy4FNsO, . HCL  Found ¥ C 54,40 H 5,25 N 14,39
Calc. 5 C 54,60 H 5,21 N 14,47

1H NMR (DMSO-dg) 10.72 (b, 1H), 8.96 {(t, 1H), 8.04 (4,

1H), 7.47 (m, 1H), 7.4~7.1 (6H), 3.41 (s, 3H), 4.1-3.1 (12H)

isopropvl-2,3-dihvdro-1H-benzimidazol—-2-one

{(Compound_15}
1-[4-(4-(3-Trifluoromethyl-phenyl)-piperazin-1-yl)butyl}-
2,3~dihydro-1H-benzimidazol-2-one (1 g} was added portionwi-
se tc a suspension of 85% powdered potassium hydroxide (0,24

g) in dimethylformamide, under stirring at room temperature.



- [ 4- (4-(2- et hoxyphenyl ) pi perazi n-1-yl ) butyl] -2, 3-di hydro-
1H benzi m dazol - 2- one (Conpound 1) M p. 159-161C Anal ysi s - 52 -
Clerr]Herr]Nerr]derr] Found % C 69, 30 H 7,50 N 14,50
Calc. % C 69,45 H 7,42 N 14,73 [§grlF|NNR (CDCL[err]) 9.82 (s,
1H, 7.1-6.7 (8H), 3.93 (t, 2H, 3. 84 (s773H), 3.1-2.9 (4H), 2.8-2.5 (4H),
2.45 (t, 2H), 1.9- 1.4 (4H) Description 14 1- (4-Chlorobutyl) -4-
(3-trifluoronethyl phenyl) -piperazine The product was prepared according to
t he met hods described in J. Org. Chem 24, 764 (1958) from
1-(3-trifluoronethyl- phenyl)piperazine and 1-chl oro-4-bronobutane. The
conpound was used as such wi thout further purification. Analogously may be
prepared: 1-(6T8kl addhtxyt )was (Snplietbdoinned hylphiary |dndi Atleazidaetion
1- (4- Chl or obut 2- met hoxyphenyl ) pi per azi ne
1- (4- Chl or obut 1ftﬁr%35%r99ﬁ%5 ﬁ%n 5 gitperg2i #le the same temperature for

1 hour. Then, isopropylbromide (0,27 ml) was added and
heated for 5 hours at 40°C. The reaction mixture was poured
in water and the product was extracted with éthyl acetate.
For concentration to dryness the desired product as residual

solid was obtained. It was purified by preparing the

‘hydrochloride salt from ethyl acetate.

Hydroéhloride salt M.p. 181-~184°C

Analysis

C25H31F3N40 . HCl Found ¥ ¢ 60,31 H 6,48 N 11,20
Calc. % C 60,42 H 6,49 N 131,27

1H NMR (CDCL,) 12.85 (b, 1H), 7.4-6.9 (8H), 4.70 (m, 1H),

3.82 (t, 2H), 4.0-2.8 (10H), 2.2-1.8 (4H), 1.53 (4, 6H)

Analogously were prepared:

ethyl-2,3~dihydro~iH-benzimidazol-2-one
{Compound 13)

Hydrochloride salt (isopropanocl) ﬁ.p. 138-13950

Analysis

C,ogH33F4N,O . HCL Found ¥ C 61,32 H 6,70 N 10,91
Calc. % C 61,11 B 6,71 N 10,96

18 NMR (CDCL;)  12.91 (b, 1H), 7.4-6.8 (8H), 4.1-2.8 (14H),

1.33 (t, 3H), 2.2-1.2 (8H)

i-[4-~(4-(2-methoxyphenyl)piperazin-1-vl}butylj=-3-alliyl-2,3~




Exampl e 4 1-[4-(4-(3-chl orophenyl) pi perazin-1-yl)butyl]-3-nethyl -2, 3-

di hvdr o- 1H- benzi m dazol - 2- one (Conpound 17) To a suspension of 80% sodi um
hydride (1 g) in anhydrous dinethylformam de (50 m)

1-'met hyl - benzi m dazol - 2-one (5 Q) mas_ﬁggeq portionw se. After stirring the
reaction mxture for 1 hour at roomte rature, a solution of 4-(3-chloro-
phenyl ) -1-chl orobutyl - pi perazine (6 g) in dinmethylformm de - 53 - (15
m ) was added. The reaction mxture was allowed to react for 10 hours at
60[err] C, then after cooling, water was added and the product was extracted
with ethyl acetate. The raw product was purified by colum chronmat ography
over silica gel and a mxture CH[err]G [err]/ MeCH 95/5 as eluent. 5 g of
the desired praddyerowkizbensdnidagbl-Roerechl ori de salt (isopropanol) M p.

213-216[err] C Analysis Gerr]Herr]d Nerr]O . Ha Found % C 60, 65
H 6,53 N 1@—%&—’&%—@ C 60,69 H 6,48 N 12,87 [err]H NVR

(CDCL[err])  pidr8on{driddikaif. SifplopSdy) #.93 dda-28M¢

Analysis

CygH3,Nu0, . 2HCL ~ Found ¥ C 60,93 E 7,01 N 11,24
Calc. ¥ C 60,85 H 6,94 N 11,35

1H NMR (DMSO-dg/CDCL, 5:2) 11.07 (b, 1H), 8.04 (s, 1H +

HDO), 7.2-6.8 (BH), 5.90 (m, 1H), 5.2-5.0 (2H), 4.48 (4,

2H), 3.92 (t, 2H), 3:B2 (s, 3H), 3.7-3.0 (10H), 2.0-1.7 (4H)

dihvdro~l1H-benzimidazol-2-one
(Compound 16).

Hydrochloride salt (isopropanol) M.p. 108-111°C
Analysis

C,H;,CIN,O . HCl Found ¥ C 64,31 H 7,56 N 11,12

Calc. ¥ C 64,15 H 7,58 N 11,08
1n MMR (CDCL,) 12.80 (b, 1H), 7.2-6.5 (8H), 3.9-2.7 (14H),
2.3-1.2 (12H), 0.87 {(m, 3H)

dihvdro-1H-benzimidazol-2-one

(Compound 17)
Hydrochloride salt (isopropanocl) M.p. 214-216°C
Analysis

C22K27C1N40 . HCl Found ¥ C 606,51 H 6,53 N 12,81



3.42 (s,

nmet hyl -

2, 3-di hvdr o- 1H- benzi m dazol -

3H), 4.0-2.9 (10H), 2.1-1.8 (4H) Anal ogously were obtained;  1-]
4-(4-(3-trifluoronmethyl-phenvl)piperazin-1-yl)butyl]-3-

Ci sopr opanol ) Mp. 215-216C Anal ysis C%@ar] H err] Flerr]NNerr]O .

Found %

C 58,74 H 6,08 N 12,03

2-one (Conpound 9) Hydrochloride salt

HCl

58, 91 H 6,02 N

11,95 [err]H NVR (DMSO-d[err]/CDCL[err] 5:2) 10.8_1 (b, 1H), 7.5-6.9
3.90 (t, 2H), 3.36 (s, 3H), 4.1-3.0 (10H), 2.0-1.6 (4H)
1-[6-(4-(3-trifluoronethyl-phenyl)pi perazin-1-yl)hexyl]-3-

(8H),
et hyl

-2, 3-di hvdr o- 1H benzi m dazol - 2- one (Conpound 13) - 54 -

Hydrochl oride salt (i sopropanoh}cM%p C13a®,539 eHr}C‘-AnaI ¥ysix2,87

Cerr]Her

Calc

%

N 11,03

ﬂ]e?g;‘%rrl:Néerr Found % C H 6,51
DCly) 6, #2- Ry Mblléﬁ% Ter8-# Iﬁm(d)é}[ dtr1 #1291 (b,
7.4- 6. 920 8E) axfh, 12208, 614 Rmy 1 233-L1a 3H} -1.2 (8H

The following not limitative examples of pharmaceutical

compositions according to the invention are given:

xample 7

Tablets

- active ingredient ' 10 mg
- lactose C _ 187 mg
- corn stai:ch 50 mg
- magnesium stearate 3 myg

Method of preparation: the active ingredient, lactose and
corn starch were mixed and homogeneously moistened with
water. After screening of the noist mass and drying in a

tray drier, the mixture was again passed through a screen

and magnesium stearate was added. Then the mixture was-

pressed into tablets weighing 250 mg each. Each tablet

contains 10 mg of active ingredient.

xample 8
Capsules
- active ingredient 10 mg
- -lactose 188 mg

- magnesium stearate 2 mg



1= [ 4- (4- ( 2- mret hoxyphenyl ) pi perazi n-1-yl ) butyl]-3-allyl-2, 3-

di hydr o- 1H benzi m dazol - 2- one (Conpound 14) Hydrochl oride salt

(i sopropanol) Mp. 201-204C Analysis Cerr]JHerr]Nerr]derr] . 2HC

Found % C 60,50 H 6,59 N 11,53 lc. % C 60,85 H 6,94 N
11,35 [err]H NVR (DVMSO-d[err]/CDCL[ err] ~5:2) 11.07 (b, 1H), 8.04 (s,
1H + HDO), 7.2-6.8 (8H), 5.90 (m 1H), 5.2-5.0 (2H), 4.48 (d, 2H),
3.92 (t, 2H), 3.82 (s, 3H), 3.7-3.0 (10H), 2.0-1.7 (4H ' .
1-[4-(4-(3-trifluoronethyl-phenyl)pi perazin-1-yl)butyl]-3-

I sopropyl - 2, 3-di hydr o- 1H benzi m dazol - 2- one (Conpound 15) Hydrochl ori de
salt (isopropanol) Mp. 181-184[err]C Analysis CJerr]Herr]F[err]Nerr]O

HC Foungt¥oaCor 6Brfhrathlon6, 6 adNivd lifkrGabst WAs i@ 44tn H 6,49
N 11,27 [err]H NVR (CDCL[err]) 12.85 (b, 1H), 7.4-6.9 (8H), 4.70 (m

1H), 3.92 (t th2Hpuxiliexy $redoels, 2ng- the nigEpre a3 padsedHhrough a
1-[4-(4-(3-ch|oroghenyl%ggperazin-l-yl)butyl]-3-n-hex¥l-2,3; - 55 -
_ screen ard mixXed homogenéocusly "in a suitable device. The
resulting mixture was filled into hard gelatine capsules
(200 ml per capsule); each capsule contains 1o.mg of active

ingredient.

Example 9
Ampoules

- active ingredient 2 ng

~ sodium chloride 9 mg

Method of preparation: the active ingredient and sodium
chloride were dissolved in an appropriate amount of water
for injection. The resulting solution was filtered and

filled into vials under sterile conditions.

Example 10

Suppositories

- active ingredient 25 mng
—~ semisynthetic glicerides of fatty acids 1175 ng

Method of preparation: the semisynthetic glicerides of fatty
acids were melted and the active ingredient was added while
stirring homogeneously. After cooling at a proper temperatu-
re the mass was poured into preformed moulds for supposito-
ries weighing 1200 mg each. Each suppository contains 25 mg

of active ingredient.



di hydr o- 1H benzi m dazol - 2- one (Conpound 16) Hydrochl ori de salt

(i sopropanol) Mp. 107-111Jerr]C Analysis CerrJHerr]ONerr]O. HC
"Found % C 63,87 H 7,37 N 11,27 Calc % C 64,15 H 7,58 N
11,08 [err]H NWR (CDCL[err]) 12. 80 (gz 7.2-6.5 (8H), 3.9-2.7 (14H),
2.3-1.2 (12H), 0.87 (m 3H) Descriptiofi“1s 1-

(4-am nobutyl)-4-(3-trifluoronethyl-phenyl) - pi perazi ne L|t|un1alun1n|um
hydride (1 g) was suspended in 30 ml of anhydrous tetrahydrofurane.
4-14-(3-trifluoronethyl phenyl) piperazin-I-yl]butirronitrile (5,4 Qg)
dissolved in 30 M of the sane solvent was dropped into the suspension of
the reducing agent under stirring by cooling at 5[err]C. Finally, the
tenperature was allowed to reach the roomtenperature and the suspension
was stirred for all over mght. An anount of water, necessary to deconpose
the reaction conpl exes, was added. The unsol uble material was elimnated by
filtration and the residual organic solution was concentrated to dryness
under vacuum The product was purified by colum chronat ography on 60 Merck
silica gel \dx=mpéeusnt: nethyl ene chloride/ nethanol/ 32% ammoni um hydr oxi de
80: 20: 2. 2, zr%agf a_ colourless oi | were obtained.

- active ingredient 80 mg
- benzalconiﬁm-chloride 0,1 mg
- sodium chloride ) 8 mg
- EDTA 1 &g
-sodium phosphate (buffer pH 6,5) 10 mg
polysorbate 80 10 my
-'bidistilled water g.s. to 2 ml

Method of preparation: the single compoﬁents were added in
the suitable volume of bidistilled water by stirring until a
complete dissclution before an further addition. After
" taking to wvolume, the solution was filtered upon sterilising
filter, introduced in suitable bottles and blocked up by the

opportune dosage system.



Anal ogously nay be prepared: 1-(2-am noethyl)-4-(2-pyrimdinyl)-piperazine.

al - 56 - 1-(2-am noethyl)-4-(3-trifluoronethyl)phenyl-piperazine. QI
Exanpl e 5 N— (3-trifluoronethyl-phenyl) piperazin-1-yl)ethyl] -2-
oxo0- 2. 3- ﬂm u&%mm dazol - 1- car am de (Conpound 32) A mixture of
1-chl oroc zol -2-one ( g) prepared as described in EP
309423 and ‘4- 3 tri Iuoronethyl- phenyl ) -1-(2-am noet hyl ) pi perazine (3,2 Q)

with Na[err]Cderr] (1,57 g) in anhydrous dinethylformam de (50 mM) was
heated with stirring at 100[err]C for 4 hours. The reaction m xture was
cooled, diluted with water and extracted with ethyl acetate. After renova
of the solvent, the residual solid was converted into the corresponding
hydrochl ori de salt by addi.ng anhydrous hydrogen chloride to a sol ution
of the basedgargopropanol. 1,3 g of the desired conmpound were obtai ned.
Hydrochl ori de salt (isopropanol) Mp. 230-233[err]C Anal ysis

d err] H err 1R[] epnpdijrets €[ gendral Eigkmula kfound % C 53,51 H 4,92 N
14, 99

ATBN N-R,
N “~(CH,)
BN
Rz | O
Rj
1)
wherein

R, and R, may be at the same time or not a hydrogen atom,

halogen, trifluoromethyl, C;_g alkyl, Cy_g
alkoxy, ©Ci_g alkylthio, C,_¢ acyl, carboxyl,
C;_¢ alkoxycarbonyl, hydroxy, nitro, amino
optionally C;_, alkyl N-mono or di-substituted,
Ci-6 acylamino, Ci_g alkoxycarbonylamino,
carbamoyl optionally C;_, alkyl N-mono or di-
substituted, cyano, C;_, alkylsulphinyl, c;_g¢
alkylsulphonyl, aminoc sulphonyl qptionally Ci g
alkyl N-mono or di-substituted, ¢,_, alkyl N-

mono or di-substituted aminosulphonylamino,

|||iiiiﬂ’i‘i‘i|ﬁifi‘1|m



Calc. % _C 53, 68 H 4,93 N 14,90 [err]H NVR (DVSO-d[err]/CDCL[ err]

5:2) 11 60 (s,” ~16-. 80 (b, 1H) 9.01 (t, 1H, 8.00 (m 1H), 7.5-6.6
€7H) , mmi gously may be obt ai ned:

N[ 2- (4 " Eﬁg@ I-phenvl)plgergan 1-yl)butyl]-2-

0x0- 2, 3- di h{ydrio- I+ dazol - 1- car bg am de -57- (Conpound 33) [err]H

NVR (DIVISOd[err]/CDCL[err] 5:2) 11.57 (s, 1H), 11.09 (b, 1H), 8.83 (t,
1H), 7.98 (m 1H), 7.6-7.0 (7H), 4.1-3.0 (12H), 2.1-1.6 (4H Simlarly,
starting from 3-net hyl - 1- chl orocar bonyl - benzi m dazol -2-one,
prepared as described in EP 309,423, it was obtained
N-r2-(4-(3-trifluoronethyl-phenyl) pi perazin 1-yl)ethyl]-2- oxo-3-nethyl-
3-di hydr o- 1H benzi m dazol - 1- car boxam gde (Conpound 34) Hydrochl ori de salt
(i sopropanol) M p 214294 BPEHIRBETX 3’?‘%‘]'3 Cer]Herr]Flerr]Nerr]Qerr] .
Ha, JFound # C 54,40 nykkogedS ¢y N alfyd GalCartemt 4ics H 5,21
alkynyl;
A is ~CO- or -CONH- or it is absent;
is a straight or branched, saturated or
unsaturated Cy_g alkyl;
m and n are both independently an integer from 1 to 3;
Ry is an aryl, aralkyl, a heteroaryl or heteroa-
ralkyl group, each group being optionally sub-
stituted by one or more substituents selected
from halogen, trifluoromethyl, cyano, C,;_

alkoxy, Cyq_4 alkyl and acid addition salts

therecof.

2) Compounds of general forﬁula.'(I) according to claim 1
characterized in that A is absent, B is a straight,
saturated C,_, alkyl, m and n are the integer 2, Ry is a
substituted phenyl ring wherein the substituents are
selected from methoxy, chlore or trifiuoromethyl, and

acid addition salts thereof.

3. Compound of formula (I) selected from
1-[2-(4-(3~trifluoromethyl-phenyl)piperazin-1-yl)ethyli-~-

2,3~dihydro-1H~-benzimidazol-2-one

1-[4-(4-(3-chloro-phenyl)piperazin-1-yl)butyll-2,3~

eet Has Been Reﬁaced

A



1M NMR (DVBO-d[err]) 10.72 (b, 1H), 8.96 (t, 1H), 8.04 (d, 1H), 7.47
(m 1H), 74 7-1(6H-—3.41 (s, 3H), 4.1-3.1 (12H) Exanple 6

11[4-(4- | - phenyl ) pi perazin-1-yl)butyl]-3- isopropyl -
3-di hydr Mﬁmwﬂmew 2- one (Oorrpgugg 15) 1-
[4-(4-(3-4r1 phenyl ) .- pi perazin-1-yl)butyl]-

2, 3-di hydr o- 1H benzi m dazol - 2-one (1 g) was added portionwi - se to a
suspensi on of 85% powdered potassi um hydroxide (0,24 g) in .

di et hyl f ormam de, under stirring at roomtenperature. - 58 - The
addition was conpleted in 10 m nutes and the reaction m xture so obtained
was stirred at the sane tenperature for hour. Then, i sopropyl brom de
(0,27 M) was oftRIFzgTaE FFéeaRzé‘al‘le’rMSZHBH?S at 40[err]C. The reaction

m xture was poured in water and the product was extracted with ethyl
acetate. For concentration to dryness the desired product as residual solid
was obtai ned. |1i-pes(spystrianubyonstaydrphenytleipyuzichiloyl deitydllt from

et hyl acetate. Hydrochl oride salt Mp. 181 184[ err]C Anal ysi s
3-dihydro-1H-benzimidazol-2

1-{4-(4-(3-triflucromethyl-phenyl)piperazin-1-yl)butyl}-

3-methyl-2,3~dihydro-1H-benzimidazol-2-one

1-[4—(4-(3-trifluoromethylphenyl)piperazin-1-yl)butyl]-3-

isopropil-2,3-dihydro-1H-benzimidazol-2~-one

1-[3-(4-(3-triflucromethyl-phenyl) piperazin-1-yl)propylj-

2,3~dihydro-1H-benzimidazol-2-one

6-methoxy-1-[4-(4-(3~trifluoromethyl-phenyl)piperazin-1-
y1)butyl]-2,3-dihydro-1H-benzimidazol-2-one

1-[4-(4-(1-naphthyl) piperazin-1-yl)butyl]-2,3-dihydro-1H~

benzimidazocl~-2-one

4. Physiologically acceptable acid addition salts of

compounds of general formula (I) according to claim 1-3.

5. Salts according to claim 4, characterized in that the
physioclogically acceptable acids are hydrochloric, maleic
or fumaric acid.

6. Process for the preparation of compounds of general
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Crerr]JHerr]F[err]Nferr]O . HC Found % C 60, 31 H 6,48 N 11,20
Calc. % C 60,42 H N 11,27 1H NVMR (CDCL[err]) 12.85 (b, 1H),

6, 49
zag?,e(mlmmlluml ‘!m”ly Werg grzel(ogregH) 4.0-2.8 (10H), 2.2-1.8 (4H,

1-[6- (4 ( 3-ttifluo orfet hyl - phenyl ) pi pera§|n 1-yl) hexyl] - 3-

et hyl - 2, 3-di hydr o- 1H benzi m dazol - 2- one (Conpound 13) Hydrochl oride salt
(i sopropanol ) Mp. 138-139[err]C Analysis Cerr]Herr]F[err]Nerr]O. HC
Found % C 61, 32 H 6,70 N 10,91 Calc. % C 61,11 H 6,71 N
10,96 1H NWR (CDCL[err]) 12.91 (b, 1H), 7.4-6.8 (8H), 4.1-2.8 (14H),
-1.33 (t, 3H), Zcinhid (BH)ackorbidng to claim 1, characterized in that a

(4- (2- met hoxyphenyl ) pi perazi n-1-yl)butyl]-3-allyl-2, 3- - 59 -

di hvdr o- 1H benzaxipgapd| oD -aanerpCofipawmid (X)) Hydr ochl ori'de salt

(i sopropanol) Mp. 201-204[err]C Analysis Cerr]Herr]Nerr](err] . 2HC
Found % C 60, 93 H 7,01 N 11,24

R4

/A—B—X

wherein G is R,;, or a protecting group;, A is absent and
Ry, Ry, R; and B are as defined in claim 1 and X is a
leaving group, is reacted with a compound of general

formula (IIX)

~(CHy )
HN Y

-R
" 4

(CHy)

(111
wherein m, n and R, are as defined in claim 1, in an
organic solvent at a temperature ranging from 0° to 150°C
and when G is a protecting group, it is removed during
the process or by the treatment with acids or alkyly to

give the compound with R, is H.

7. Process according to claim 6, characterized in that the -

i



Lalc. % C 60,85 H 6,94 N 11,35 [err]H NVR (DVSO-d[err]/CDCL[ err]
5:2) 11.07 (b, 1IH), 8.04 (s, 1H + HDO, 7.2-6.8 (8H), 5.90 (m 1H),

@525 d, 2H), 3.92 (t, 2H), 3.82 (s, 3H), 3.7-3.0 (10H),

]“ﬁl“ﬂ l“]ﬂ"ﬂ@ 3-chl or ophenyl) p%,per azin-1-yl)butyl]-3-n-hexyl -2, 3-
y ro- 14+ benai n¥ dagzol - 2-one (Conpound’ 16) Hydrochl oride salt

(| sopropanol) Mp. 108-111C Analysis Cerr]J]Herr]C Nerr]O..Hd Found

% C 64,31 H 7,56 N 11,12 Calc. % C 64,15 H 7,58 N 11,08

[err]H NVR (CDCL[err]) 12.80 (b, 1H), 7.2-6.5 (8H), 3.9-2.7 (14H),

2.3-1.2 (12H), 0.87 (m 3H)

1-[4- (4 (3-chl orophenyl) pi perazi n-1-yl)butyl]-3-nethyl -2 3-

di hvdr o- 1H benzbnethetdng 2- oreu CaapOsRikcLER Hhmoc kEbexytmrdahyl, &-

(1 sopropanol) 4-2 er CAnaIys S err]Herr]CONerr]O. HCO _
Found % C 60, Bﬁe"y%ﬁl%}s‘g’ "(r‘ki 2t %[ - Calc. % C 60,69 H 6,48
N 12,87

8. Process according to claim 6, characterized in" that the
leaving group is selected from halogen, mnethansulfonate

or 4-methylbenzensulfonate.

9. Process for the preparation of compounds of 'general.
formula (I} according to claim 1, characterized in that a

compound of general formula (V)

T i CH,)
—~
N~(cH,r, S
(V)
NH
R, 2

wherein Ry, Ry, Ry, 2, B, m and n are as defined in claim

1 is reacted with a carbonyl derivative of formula (VI)

0
[l

in which ¥ and ¥’ are leaving groups, identical or

“Fﬁ’ii‘u‘li‘iilﬁiu uﬁm



[“err]H—Nl\R__(_MLr_r_]) 12.84 (b, 1H), 7.3-6.7 (8H), 3.93 (t, 2H), 3.42
-2.9 (10H), 2.1-1.8 (4H) The following not limtative exanples

Qf ’ phar r]‘mwtm m tions according to the invention are given:
Exanpl e m’n" ml/e i ngredi ent_ 68. - 10 ng -
| act ose 187 ng - corn starch

50 ng - nmagnesi um stearate 3 ng Method of
preparation: the active ingredient, |actose and corn starch were m xed and
honbgeneously noi stened with water. After screening of the noist mass and
drying in a tray drier, the mxture was agai n passed through a screen and
magnesi um stearate was added. Then the m xture was pressed into tablets
wei ghi ng 250 ng each. Each tablet contains 10 ng of active ingredient.
Exanpl e 8 Capsufiégfer%'tﬁlﬁfé’”i r@c@d gdiber in an aprotic solvent "3p any -

|2actrgse temperature ranging from 0° %%8106%. magnesi um st earate
10. Process according to claim 9, characterizea in that the
leaving group is selected from chlorine, trichloro-
methoxy, methoxy, ethoxy or imidazolyl.
11. Process for the preparation of compounds of "general
formula (I) according to claim i, in which A is absent
or it is a carbonyl group CO, characterized in that a
compound of general formula (XIV)
R
| Ra
N
| {xiv)
= |
N
Ro ®
M
misiiii‘ﬂtlilaiii;ﬁ[ilﬁeﬂlired



“61 - d of preparatlon the active ingredient was mxed with the
auxi | i a roduc and the mxture was passed through a screen and m xed
h8nogen M " sui tabl e device. The resulting mxture was filled into
hard gel 00 m per capsul e); each capsule contains 10 ng of
actl ve i ngr édl enty /” e 9 Anpoul es - 6tive | ngr edi ent

- sodiumchloride* 9 ng Method of preparation:

the active ingredient and sodi um chl oride were dissolved in an appropriate
anount of water for injection. The resulting solution was filtered and
filled into vials under sterile conditions. Exanple 10 Suppositories -
active ingredient 25 ng - semisynthetic
glicerides of failereasi®s, R, andlfp ar@labbidiadeal 1M ERARALI O05 o he
sem synthetic glicerides of fTatty acids were nelted and the active
i ngredi ent was aldeganhttan, stisr reanfedovbige recaspoundAbt eformmaki REVAL a
proper tenperatu- re the nmass was poured into preforned noulds for
supposit o-

(CH,) =
N2 TN
Hal-A-B-N N-Ry (xv)

'(CHZ ) n/

wherein R,, A, B, m and n are as defined in claim 1 and
Hal represents a halogen atom in a polar solvent at a

temperature ranging 0° to 100°cC.

12. Process according to claim 11, in which the metal atom

is selected from sodium, potassium or lithium.

13. Process .for the preparafion of compounds of general
formula (I) according to claim 1, in which A is a -CONH-

group, characterized in that a compound of formula (XVI)

A A3
N
=0 (xv|
. N :
i ol
e q
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P es vverghl—ng_LZﬂQ_ng_each Each suppository contains 25 ng of active
|ngre - Exanple 11 Nasal spray - active ingredient

chI or| mmﬂﬂﬁﬂlﬁﬂﬂlﬂﬂlfh' oride .8 my - EDTA 0,1 ng - sodium

-SOdI um p'hossphate (buffer pH 6, 57)0 10 ng pol ysorbate
10 ng - bidistilled water
q.s. to 2 mM Method of preparation: the single conponents were added in the
suitable volune of bidistilled water by stirring until a corrpl ete

di | uti bef th Af t Ki t
sl)isz'?i gnl 3/23 ?i Fitr"gr‘g’g' }}Ber' g’[‘@ﬁ% éﬁm&rﬁ ng"r? ’%r‘?lfipgﬂugé%’%i‘ I:F‘ng?ﬂd[ &bl e

bottles and bl ocked up i ihBe gRg!t une Qgéé&%, SYEfMa  compound of

formula (IX)

HyN—8—N N, N-R,  (IXI

N~tcry

in which B, m, n and Ry are as defined in claim 1, in an

aprotic solvent in the presence of an organic or:
acid

inorganic/acceptor at a temperature ranging from -10° to

the boiling point of the choosed solvent.

14. Process according to claim 13, characterized in that the

leaving group is selected from halogen or alkoxy.

15. Process for the preparation of compound of general
formula (I} according to claim 1, characterized in that
a compound of formula I, in which R; is H obtained by a
process According to any claims 6~14, is transformed by
‘alkylation in another compound of formula I, in which Rq
is ¢€;_g alkyl, C,_, alkenyl, C,_g alkynyl, with a
suitable alkyl halide in the presence of a strong base

and of an aprotic solvent.

TR



< ai s m‘b‘f\the general formula [err] wherein R err] and

R err] time or not a hydrogen, halogen Cerr] alkyl or
Lerr] a Ifﬁ@hydrogen Cerr] alkyl or CJerr] alkenyl; Ais -CO
or -CONH or |sL absemt’ ;B is a straighy, saturated Cferr] alkyl; mand n

are both 2; Rerr] is phenyl, benzyl or naphtyl each group belng optionally
substituted by one or nore substituents selected fromtrifluoronethyl,
fluoro, chloro, methoxy, nmethyl, ethyl, ethoxy, or R err] is benzodi oxane
or pyrimdine. 2) Compounds of general formula (1) according to claim1
characterized in that Ais absent, Bis a straight, saturated Cferr] alkyl,
mand n are the integer 2, Rerr] is a substituted phenyl ring wherein the.
substitents are selected from nethoxy, chloro or trifluoronethyl, and acid

addi tion saltggt hargaf cout SREpoundof fcg,l;n ) sel ecied;fd om _
1-[2-(4-(3- trl?Tuorongfﬁ§/1Ilp enyl)plﬁa};eraz?n 1-vyl ethy -2, 3-di hydr o- 1H benz
I m dazo. 2-one, ingredient an effective amount of a compound of general

1-[4-(4-(3-chl oro phenyl)p| perazi n-1- yI)but){I] 2, 3-di hydr o- 1H- benzi mdazol
2-one, ormula (I), as defined in aim 1, or physiologically
acceptable acid addition salts thereof, in assoclation
with pharmaceutically acceptable carriers, diluents or

excipients.

17. Pharmaceutical compositions according to claim 16 for
the use in the treatment of patients suffering from
central nexrvous system disorders, in particular in
affective disorders (e.qg. depression, bipolar
disorders), anxiety, sleep and. sexual disorders,
psychosis, schizophrenia, personality disorders, mental
organic disorders, mental disorders in chilhood,

aggressiveness and age associated memory impairment.

18. Pharmaceutical compositions according to claim 16 for
the use in the treatment of patients suffering from

cardiovascular disorders, e.g. hypertension and

thrombosis.

T




1 -[4-(4-(3-trifluoronethyl-phenyl)pi perazin-1-yl)butyl]-2,3-di hydro-1H
benzi m dazol - 2- one, _
1-[4-(4-(3-trifluoronethyl-phenyl)pi perazi n-1-yl)butyl]-3-1ethyl -2, 3-di hydr
0- 1H- benzi m dazol - 2- one,
1-14-(4-(3-trifluoronethyl phenyl)pi peraZi m-1-yl)butyl]-3-isopropyl -2, 3-di hy
dro-1H benzi m dazol - 2- one, ABSTRACT
1-[3-(4-(3-trifluoronethyl-phenyl)piperazin-1-yl)propyl]-2,3-di hydro-1H
benzi m dazol - 2- one, 6-net hoxy-
1-[4-(4-(3-trifluoronethyl-phenyl)piperazi-1-yl)butyl]-2,3-di hydro-1H

benzi m dazol - 2- one, 1-[ 4NEW BENZIMIDAZQIONE DERTVAITIVES
-yl)butyl]-2,3-di hydro- 1H benzi m dazol - 2- one,

1-[ 4- (4- (5- benzodi oxan) - pi perazi n-1-yl ) butyl]-2, 3-di hydr o- 1H benzi m dazol - 2
-one. 4) Physi ol ogi cal | y acceptable acid addition salts of compounds of
gener al for pohAnzdologically regritigec banpididhzolpne d&Seitatizesoradi -t o claim
4, characterized in that the physiologically acceptable acids are

hydr ochl or i ET1xaPBf c So¥TS URATFSRECREr duseful i BRestreaimepke 9fr ¢PHY ati on of

conmpounds o .gggﬁrgl 0 (I') according to claim1l1, characterized in
that a conpéﬁn 0 ggﬁéégﬁksgfnula (rr)y Jerr] 65 wherein Gis Rerr], or

a protecting group, Ais absent and R err], Rerr], Rerr] and B are as
defi ned

SATBN N-R,
N N~(CH, ),
A,
R, x
RS
(1]
wherein

Ry and R, may be at the same time or not a hydrogen atom,
halogen, trifluoromethyl, ¢C,_, alkyl, Cyg alkoxy, Ci-6
alkylthio, Ci.g acyl, carboxyl, Cq.g alkoxy~- carbonyl,
hydroxy, nitro, amino optionally €y_4 alkyl N-mono or di-
substituted, Ci ¢ acylamino, Ci-g alkoxycarbonylanmino,
- carbamoyl optionally C;_, alkyl N-mono or di-substituted,
cyano, Cq_g alkylsulphinyl, Ci-g alkylsulphonyl, amino
' sulphonyl optionally C;_, alkyl N-monc or di-substituted,

Cy-4 alkyl N-mono or di-substituted aiminoéulphonylamino,



inclaiml and Xis a leaving group, is reacted with a conmpound of general
formula [err] wherein m n, and R err] are as defined in claim1, in an
organi c solvent at a tenperature ranging fromO[err]C to 150[err]C and when
Gis a protecting group, it is renoved during the process or by treatnent
with acids or alkylyl to give the conpotind with Rlerr] is H 7) Process
according to claim®6, characterized in that the protecting group is

sel ected from et hoxycarbonyl, [err]-phenylvinyl or a [err]-nethylvinyl

group. 8) Process acbording to claim®6, characterized in that the
| eaving group is selected from hal ogen, nethansul fonate or
4- et hyl benzénsul fonate. 9) Process for the preparation of conpounds of

general fornul amirosuagbongiaxgnbe cl aim 1, characterized in that a conpound
of general formula (V) [err] (V) wherein Rerr], Rerr], Rerr], A B m
and n are as defined in claiml is reacted with a carbonyl derivative of

formula (VI) [grr] in whic Y .are i Ng. gro Ldentical_or

di fferent fromﬁ%ach ot he% P’r’{xgn apr 0t} 6 <G \gr‘]t QE’%t‘sau‘z{[lemr)l ga%:'r e@% arvgi ng
fromOC to 100[err]C.  ailfefnyl]) Process according to claim?9,
characterized in that the leaving group is selected from<chlorine,

trichl oronmet hoky, nethoky, -hery-WH-npxlaiAoliy| absent;

B is a straight or  branched, saturated or
unsaturated C,_g alkyl; |

P! and n are both independently an integer from 1 to 3;

Ry is an aryl, aralkyl, a hetercaryl or heteroaralkyl
group, each group being optionally substituted by
one or more substituents selected from halogen,
trifluoromethyl, cyano, C;_; alkoxy, C;_, alkyland

acid addition salts thereof.

The process for the preparation of the compounds of formula
I as well as pharmaceutical compositions containing them are

also described.



: Re4t34e ap0% -
11) Process for the preparation of conpounds of general fornula (1)
according to cTaiml, in which Ais absent or it is a carbonyl group CQ

characteri ' ound of general fornula (XIV) [err] wherein
Rerr], R[lqmnl |m'mﬂmrume as defined in claijm 1 zapd W78 §ptdl., at oI -
is reacted wth & conpdund of general foggula (ﬁ'V)t_i [er.r \A{q_le;?g.i,____h“R['gr le:-'A
B, mand n are as defined in claim1 and | reprebents-a m4n e

pol ar solvent at a tenperature ranging O[err] C tjo:-100[ err] C.  k2), " Pr 6t st

. &

according to claim1l, in which the netal atom iis, select®d f{0m;sodiuiiE®
potassiumor lithium 13) Process forejgligs Preparati on”of C%”ribbgundté’ geed .....
general formula (lI) according to clai m?, I'n whijch A is a -CONH group,
characterized in that a conpound of general fornuld [err] iA twiichelefitne].,
Rlerr] and Rlerr] are as defined jn claiml and L is a |eaving group, TS

reacted witlh a Eompounds oftheggeneabiotnldny| a (1 X) 67 [err] in which B, m

n, and Rlerr] are as defined in claiml, in a tic solvent in the
presented of an organic or _inorganic acid aqc)e(ptor a\ a tenperature ranging
from-10[err]C to the boil oi nt of,AHE—Nhoosed shRNt .
/’L \(cHzy’
N 0
R;
Ry
_ | I
v
wherein
R, and R; may be at the same time or not 2 hydrogen, halogen, Cis alkyl or Cis
alkoxy;

R; is hydrogen, Cy.¢ alky! or Cz.¢ alkenyl;
A is -CO- or -CONH- or is absent;
B is & straight, saturated Ca.¢ alkyl;
m and n are both 2;
Ry is phenyl, benzyl or naphty! each group being aptipnally substituted by one or more
substituents selected from triflucromethyl, fluaro, chioro, methoxy, methyl, ethyl,
o ethoxy, of Ry is benzodioxane or pyrimidine.

2)  Compounds of general formula (I) according to elaim | characterized in that Ais
gbsent, B is a sfraight, saturated Ca. alkyl, m and n are the integer 2, Ry isa
substituted phenyl r'ing wherein the substitents are selected from methoxy, chloro or
trifluoromethyl, and acid addition salts thereof.
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14) Process according to claim 13, characterized in that the | eaving group
is seke or alkoxy. 15) Process for the preparation of
cohpounﬁﬂ@",”ﬂ?ﬂﬂﬂ[ﬁﬂﬂul-a (1) according to claim1l1, characterized in that
a conpound o 0 s v in which Rlerr] ig H obtained by a process
according to any clains 6-14, is transfornmed by al kyl ati on anot her conpound
of formula I, in which Rerr].is (JQerr] alkyl Cerr] alkenyl, with a
suitabl e al kyl halide in the presence of a strong base and of an aprotic
sol vent. 16p) PhGempatadef fainulzdhpdeited fors conpri sing as active ingredient
an effective anmount of a conpound of general fornula (1), as defined in
claim11, or physiologically acceptable acid addition salts thereof, in
associ ati on wi t hi-fhé-@ac8usronalhlylpleayidpipariolie 1 odethyM2 S -ditlydroka Bt Sen@imidazo -
excipients. 17) ,  Pharmaceutical conpositions according to claim16 for
the use in the t¥éatment of patients suffering fromcentral nervous system
di sorders, in par{4-gf3ahldre-phidybpipdeind-wibude)r53dthyro- e BERSRIdRIbI-2MRO! ar

di sorders), anxigty,sl.eep and sexyal .di.sorders S 0Si S, schi zophreni a,
personal ity di s01?'@143452,3"ﬂgﬁ?gfne%yg%ﬁf’%&’d?W‘H&r’@}’&?ﬁ%&é ‘&‘lﬁ‘ffg’dﬂder sin
chi | dhood, aggr esnwddu2sis2-ate] age associ ated nenory inpairment. 18)
Phar maceuti cal cpo sj.ti.gns accordi ng.to claim 16 for the.use_in the
treat ment of pat]i'L%&ééétﬂﬁ’f‘%-f’inﬁéy#ﬁ’&ﬁﬁmWé\‘é’@é?’é{]ﬂ‘%P%‘BYld’e}'é{hYét“gm'
hypert ensi on anchénbisgdRes2-one, '
1-[4-(4-(3-rifluoromethylphenyDpiperazin-1-ylbutyl]-3-isopropyl-2,3-dihydro-1 H-
(O benzimidazol-2-ene,
1-[3-(4-(3-mifluoromethyl-phenyl)piperagin- 1 -yl)propyl}-2,3-dihydro-1 H-
benzimidazol-2-ane,
6-methoxy-1-{4-(4-(3-triflucromethyl-phenyl)piperazin-1-yl)butyl]-2,3-dihydro-1 H-
benzimidazol-2-one,
1-[4-(4-(1-naphthyl)piperazin-1-yljbutyl)-2,3-dihydro-1H-benzimidaze)-2 -one,
1-12-(4-{5-benzodioxan)-piperazin-1-yl)butyl]-2,3-dihydra-1H-benzimidazol-2-one.

4) Physiologically acceprable acid addition salts of compounds of general formula (1)

eccerding to claim 1-3,

5) Salts according <o claim 4, characterized in that the physiologically acceptadie acids

o are hydrochloric, maleic or fumaric acid.

6)  Process for the preparation of compounds of general fonmula (1) according to claim 1,
characterized in that a compound of general formula (I1)
R .
3 A—B—X

N
|

Ve
G
an

R
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wherein G is Rg, or 2 protecting-group, A is absenf ang R; Rz,:R; and B are as defined
in claim 1 2and X is 2 leaving group, is reacted with & compound of general formula
{111}

- ACH,
H-N- hﬁk—m“
'\.—(Cﬂz}( g
@
whcrcm m, , and Rq are as deﬁned in claxm 1,in an urgamc salventat a temperarure
ranging from 0°Cto 150“C and when Gis a protecting group, it Is removed during the
process or by troatment with acxds or alkylyl to gw: the compound with Rj is H,

T Process according to claim 6, characterized in thet the protecting group is selected

from ethoxycarbonyl, o-phenylvinyl or a ¢-methylvinyl group,

g) Process aceording to claim 6, charcterized in that the leaving group is selected from
halogen, methansulfonats or 4-methylbenzensulfonate,

9) Process for the preparation of compounds of general formula (I) according to claim 1,
characterized in that 2 compound of general formila (V)

H CH.,)
R ! T
% N—A—B—N N—R,
\~(CH2)1/
R! NH,

)
wherein Ry, Rz, Ry, A, B, m and n are as defined In claim 1 is reacted with a carbonyl
derivative of formula (V1)

[ j
Y- C Y!
(VD
in which Y and Y" are Jeaving groups, identical or different from each other in an

aprotic salvent ata texppéramre ranging from 0°C to 100°C.
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10) -Process according to claim 9, chiapacterised in thar the leaving.group is selected from

- chiorine; trichleromethoky; methoxy, ethioxy or imidazslyl.

11) N Pmcess for the preparatmn of compounds of general formuls () sccording to claim 1, -
in which A is absent or it is a carbonyl: group Co, uharactarizcd in that a compound of

_general formula (XIV)-
. R, NFS |
Moo

. X1V
wherein Ry, R; and Ry are as deﬁned in claxm 1 and M is 2 metal atom, is reacted with
a compound of general formula xVv)
ok

Hai—-A—B—-N - N—R,

| \-(CHz:)n/ (XV)
wherein Ry, A, B, m and n are as' defined in claim 1 and Hal represents 2 halogen atom
in a polar salvent at étemp:rature mﬁging 0°C 1o 100°C.

12)  Process according to claim 11, in which the metal atom is selecied from sodinm,

potassiumn or lithium,

13)  Prooess forthe preparation of campounds of general formyls (I) 2ecording to claim 1,
in which A is a -CONH-group, characterized in that a compound of general formula
VD) |

L @
.in which Ry, R; and R; ave as defined in claim 1 and L is a leaving group, is reacted
with 2 compound of general formula (IX)

e,

RERL:: R
S
20AUG 1999 j




A

14)

-
H)

17}

18)

itk
HN—B—N N—R,
\tcH 0
in which B, m, n, and R, are as defined in cleim 1, in an gprotic sclvent in the presenee

of an organic or inarganic acid acceptor at & temperature ranging from -10°C to the
beiling point of the choosed solvent.

Process according to claim 13, characterized in that the leaving group is selected from
halogen or alkoxy.

Process for the preparation of compound of general formula () according to clair 1,
charzcterized in thet 2 compound of formula 1, in which R; is H obtained by s process
according 1o any claims 6-14, is ransformed by alkylation in another compeund of
formula 1, in whick R; is C, alkyl, Cy.s alkeny}, with a suitable aikv] halide in the
presence of 2 strong base and of an aprotic solven?,

Pharmacegtical compositions comprising as ective ingredient an efTective amountof a
compeund of genera} formula (7), as defined in claim 1, or physiclogically aczeptable
2cid additon salts theereof, in association with pharmaceutically scceptabie carriers,
dilumts or excipiems,

Pharmzceutical compositions scconling to claim 16 for the use in the treztment of
patients suffering from central nerveus system discrders, in partiendar in zfective
disorders {s.g. depression, bipolar disorders), anxiety, sleep and scxnal disorders,
psychosis, schizophrenia, perscnality disorders, mental organic disorders, mental
diserders in childhood, eggressivencss aad age essociated memory impairment.

Pharmaceutical compositions according to claim 16 for the use in the treatment of
patients suffering from cardiovaseular disorders, e.g, hypertension and thrombosis.
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