t central mechanism EP 0 372 657 discloses sim
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| to the 5-HT1a receptor and having central serotonergic 5-HT14 activity. These fused
benzoderivatives are, therefore, useful in the treatment of certain psychic and

neurological disorders.
10 Background of the invention.

A number of compounds structurally related to the compounds of the invention are
known from the prior art. |

15 So, EP patents Nos. 0 138 280 and 0 185 429 disclose an extremely broad class of
piperazinyl compounds having a bicyclic hetero aryl radical in the 4-position and a
heteroaryl-, aryl- or alkyl substituted carbamoylethyl or carbamoylpropyl group in
the 1'-position. Said compounds are alleged to show blood pressure lowering effect
through a central mechanism. EP 0 372 657 discloses similar derivatives differing .

20 only in that they have slightly different substituents on the bicyclic heteroaryl radi-
cal. These latter derivatives are said to exert anxiolytic effects in animal models
without showing effect on the blood pressure. One of the compounds covered by
EP patent No. 0 138 280, i.e. the compound _4-f|uo_ro-N-[2-(4-(2-hydroxymethyl-1 A
'benzodioxan-s-yl)piperazine-1-.yl)eihyl]benzamide. which is known as flesinoxan

25 has recently been reported to be a high efficacy 5-HT14 agonist havih'aintidepres-_
sant and anxiolytic effects (Schipper et al, Human Psychopharm., 1991, 6, SSS). '

EP patent No 0 364 327 discloses a class of 4-[2-(4-(naphthyi- or isoquinolyl)pipe-
razine-1-yl)ethyl]—z-quinmone derivatives having 5-HT14 and 5-HT, receptor
a0 activity. The compounds are said to be agonists, partial agonists or antagonists in
vivo . EP 0 343 050 describes a group of 6-phenyl-3-{(4-(naphthyl or isoquinolyl)pi-
perazine-1-yl)alkyl(2-4)}-1H,3H-pyrimidine-2,4-dione compounds said to posses 5-
HT44 and 5-HT» ret:engspect to the 5-HT4 receptor, the
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cal . ese 1aEfter éerl ﬁ@La(FHﬁMsal d to exert anxiolytic effects in

ani mal * nod€el s wit hout s ct on the blood pressure. One of the
conpounds covered by EP patent No. 0 138 280, i.e. t he conpound
4-fluoroe-NT2-(4-(2- hydr oxynet hyl - 1, 4- '
bénzodi oxan- 5-yl ) pi perazi ne- 1-yl ) et hyl ] beazam de, which is known as

fl esi noxan 25 has recently been reported to be a high efficacy 5-HT1A

agoni st hav¢erapomdsiany ssid 6 be %@méwrpsrﬁdmbbﬁusﬁéﬁa“ﬁtﬁ%ﬁs@ Ao et al |
Human Psychopharm; 1991, 6, S53). EP patent No 0 364 327 discloses a class

of 4-[2-(4-(naphthyl- or isoquinolyl)pipe- razine-1-yl)ethyl]-2-quinol one

deri vat | vesiyP Gl HHheAr ubicin IR ScPba 8436 s b of RrEARBURE 27

said to be agonists agoni sts or an 050

descri bes atl\@sdwm napbwbquuneo[y( mmaabmsmn and adbanyl rsubgﬁt)mad carbamoyhe- 1

e s Tk grbubal 3 R L g Uil od ST B3Re 3obesition B dSsmees. |

~receptor, t8sidREdthpémdeNarsschaimed to exhibit affinity for various receptors, including 5-
~ HTg, 5-HTy,, alpha and dopamine receptors.

EP patent No 0 466 585 relates to 1-(benzamidoalkyl)-4-(naphthyl- or quinolyl)pipe-
10 ridines or -tetrahydropyridines having 5-HT 5 receptor affinity and found to exhibit
potent antihypertensive effect in animals.

Finally, EP 0 490 772 A1 discloses a class of 1,4-disubstituted piperazine deriva-
tives alleged to show 5-HT1a antagonistic activitivities. Said derivatives have a 5-

16 benzodioxanyl or 7-isobenzofuranyl radical in the 4-position and a lower alkyl chain
substituted with a bicyclic carbo ring system in the 1-position.

Compounds having central serotonergic 5-HTq4 activity hay according to well
known and recognized pharmacologlca! principles be devided into full agomsts -
20 partial agonists and antagonlsts

Clinical studies of known 5-HTy4 partial agonists such as e.g. buspirone (8-[4-[4-(2-
pyrimidyl)-1_-piperazinyl]butyl]-a-azaspiro[4,5]decane-7,9-diohe), ipsapirone (4,4-di-
methyl-1-[4-[4-(2-pyrimidyl)-1-piperazinyl]butyl]-2,6-piperidinedione), and gepirone

25 (2-{4-{4-(2-pyrimidyl)-1-piperazinyllbutyl]-1,2-benzothiazol-3(2H)-one-1 ,1-dioxide),. -
have shown that 5-HT4 partial agonists are useful in the treatment :of anxiety
disorders such as generalised anxiety diéorder, panic disorder, and obsessive com-
pulsive disorder (Glitz, D. A., Pohl, R., Drugs 1891, 41, 11). Preclinical studies indi-

_ cate that full agonists also are useful in the treatment of the above mentioned
30 anxiety related disorders (Schipper, Human Psychopharm., 1991, 6, S53).

There is also evidence, both clinical and preclinical, in support of the beneficial
effect of 5-HT14 partial agonists in the treatment of depression as well as impulse
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vivo. 4 n International MBB(EMAL BHIN i cation No. WD 92/ 03426 a class of

pi perazi ne deriva- tives having naphtyl or quinolyl in the 4-position and a
‘N-aryl substituted carbanoyl 5 alkyl group or a N-aryl ‘'substituted ureido
at kyl. group in the 1-position is descri b&d. Said conpounds are clained to
exhibit affinity for various receptors, including 5- HT2, 5-HT[err], alpha
and dopami ieentretdisonders 2R glacholtabusel(vabdleat3 Reyohbpbasn.a 1802ss7107, 474;

4-. | pi L nyl d ' 10 | titpted
Shonyl ol oy SRRIPRA o1 Ao Rie. PR RYRD, ASBIE B S5 VA B Byt o £5armn e
1- posi t i on198BE 168/5HENtE, B A., Fohl RO Digye190lefy 93). Sive effect on the

- central nervous system EP patent No O 6 585 relates to 1
- (benzam doal kyl ) - 4- (napht hyl - or qui nol yl') pi pe-

s 5-HTa agonists and partial agonists inhibit isolation-induced aggresion in male

mice indicating that these compounds are useful in the treatment of aggreSSion
(Sanchéz et al, Psychopharmacology, 1993, 110, 53-59).

Furthen'ndre, recent étudies also indicate that 5-HT4 receptors are important in the

" 10 serotonergic modulation of haloperidol-induced catalepsy (Hicks, Life Science
1990, 47, 1609) suggesting that 5-HT,4 agonists are useful in the treatment of the
side effects induced by conventional antipsychotic agents such as e.g. halopéridol. |

5-HT1a agonists have shown neuroprotective properties in rodent models of focal

15 and giobal cerebral ischaemia and may, therefore, be useful in the treatment of
ischaemic disease states (Prehn , Eur. J. Pharm. 1991, 203, 213).

Pharmacological studies have been presented which ihdicates that 5-HTsx
antagonists are useful in the treatment of senile dementia (Bbiven et al, Trends
20 Neur. Sci. 1992, 15, 84).

Both in animal models and in clinical trials it has been shown that 5-HT14 agonists -

exert antihypertensive effects via a central mechanism (Saxena and Villalén,
Trends Pharm. Sci. 1990, 11, 95; Gillis et al, J. Pharm. Exp. Ther. 1989, 248, 851,
25 5-HT14 ligands may, therefore, be beneficial in the treatment of cardiovascular

disorders.

Accordingly, agents acting on.the 5-HT4 receptor, both agonists and antagonists,_
are helieved to be of potential use in the therapy of such conditions and thus being
30 highly desired.

It has now been found that compounds of a certain class of fused benzoderivatives
bind to the 5-HTa receptor with high affinities. Furthermore, it has been found that
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found"to exhi bit poten ﬁﬁh&hyb@@fensive effect in animals. Finally, EP O
490 772 Al discloses a class of 1,4-disubstituted piperazine deriva- tives
all eged to show 5-HT[err] antagonistic activitivities. Said derivatives -
lrave a 5- 20 benzodi oxanyl or 7-isobenzoﬁurany| radical in the 4-position
and a | ower "al kyl chain substituted with a bicyclic carbo ring systemin

t he 1-posi the)aomﬁoupdsu cdeerhabroay taﬂgardlsemlumesémghe SHFHTA eece}ptams dhey

may accor di known an ecogpi zed harnacolo |nC| s be
oy ded | nABRRITMS Tig,RGRRIOr 80 he, ANax GoHriePIgaBH i DAt Fanaeiet e
studi es of [err] partlal agoni-sts such as e.a. buspirone :
(8_[4_[4_(§ﬁi33\§93§a@

pyrimdyl)-1-piperazinyl]butyl]- 8 azasp|r0[4 5] decane- 7, 9 di one),

|psap|rone 4- di

et hyl - ﬁﬁfq- 5§Fbﬁ4QMRG“QP|m pera2|nyl]butyl] 2, 6- plperldlnedlone) and
geplrone 30 (2- [4 [4-(2-pyrimdyl)-1

- pi perazinyl ] butyl ]-1, 2-benzot hi azol -3(2 Hone-1,1 -dioxide), have shown
that 5-HT[ épcprqmly. the ﬂg@ﬁﬁrﬁtlﬂV%m@mBMGS A nqul class: okfusedrbenza eom-

pounds of the general Formula I

RS R4 R2
[} .
0 R® u’ N—A—B~=R! I
’ . H3
X
R? RS

wherein A is a 2 to 6 membered spacer group selected from alkylene, alkenylene,

and élkynylene each of which may be branched or straight chain, or a 3-7

membered cycloalkylene group, said spacer-group being optionally substituted with’
15 aryl or hydroxy; | '

B is a polar divalent group selected from SO S0, and a group of Formula lI

PN
=N] ON— I

w

wherein W is O or S, and Z is selected from ~(CHz),— n being 2 or 3, =CH=CH-, '
20 —COCHz—, -CSCHz-, or 1,2-phenylene optionally substituted with halogen or trifluo-

romethyl;
U is N or CH; the dotted line designates an optional bond, and if it designates a

bond U is C;
X is selected from the group of divalent 3 — 4 membered groups consisting of

AR \ss/\o/><Os :
5 w \;:/ 4 u"'. ---o -/ ——
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obsessi ve com pul sive I§ZE ditz, DO A, Pohl, R, Dugs 1991, 41,
11). Preclinical studies indi- 2a cate that full agonists also are
useful in the treatnment of the above nenkioned anxiety rel ated disorders
(Schi pper, Human Psychopharm, 1991, 6, 553). There is also evidence, both

clinical and preclinical, in-:support of the beneficial 5 effect of
5-HT[err] CE?/EN%Q(fySEt s<_ ‘>he ea menr/ of\ degression as well as
| b mpul se REI{_ s S NH . |
| / \ / \s '
\. / . “‘___
/ \ / \

5 s s’
N
/'-4 \‘ "e \“
N OON
\.'._‘N N::/
/N [\

HN

. . ., . ., "N N'.
OGN N O S oM Ny 8 HN N Ny M

10 wherein the dotted lines indicate optlonal bonds; thereby formmg a carbocyclic or
heterocyclic ring fused with the benzene ring ;
R1 is alkyl, alkenyl, cycloalk(en)yl, aryl, cycloalk(en)ylalk{en/yn)yl, arylalkyi, diphe-
nylalkyl, any alkylgroup optional'ly being substituted with one or two hydroky
groups, with the proviso that if v4 is 1,2-phenylene and U is N, then R1 is selected
15 from aryl and substituted aryl;- : :
R2 and R3 are independently hydrogen, lower alkyl or they may be linked together,
thereby forming an ethylene or prdpylene bridge;
R4, R5, and RS are independently selected from the group consisting of hydrogen,
halogen, lower alkyl, lower alkoxy, hydroxy, lower alkylthio, lower alkylamino or di-
20 lower-alkylamino, cyano, nitro, trifluorbmethyl and trifluoromethyithio; .
R7 and R8 are Independently selected from the group consisting of hydrogen,
halogen, trifluoromethyl, lower alkyl, lower alkyl substituted with one or more
hydroxy groups, aryl, cyano, a group —COOR® and a group ~CONR10R11, Re, R10,
and R11 being hydrogen or lower alkyl; any aryl group present being optionally
25 substituted with one or more 'substituents selected from halogen, lower alkyl, lower
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ontroﬁ dE orders andME CI (van Hest Psychopharm, 1992, 187?72574;
Schi ppér et  al, Human 1991, 6, S53; Cervo et al, Eur. J.

Pharm , 1988, 158, 53; di tz D A’ Pohl, R, Drugs 1991, 41, 11). 5.
5- HT1A agoni sts and parti al agoni sts inhipit isolation-induced aggresion in
mal e mce indicating that these conpounds®are useful in the treatnent of

aggression (Sanchez et al, Psychopharnmacol ogy, 1993, 110, 53-59).
Fur t her mor ealkexas dydrexy, dower aligdthio, dower alk&dfo&yl,—ﬂm@err alkyb toyrdialikylamino,

i mportant i e n of hal operidol -induced -

cat al epsy ( @Egrk@oﬁ&ﬁ%@%@?ﬁh@%@%ﬁ& 609) suggesting that 5-HT[err]
agoni st s ardepMmhacemtbhw acoeptatie acif addiforsédlls théfedfl.s i nduced by
conventional antipsychotic agents such as e.g. hal operidol. 5-HT1A agonists

have shown neuroprotective properties in rodent nodels of focal 15 and
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defined above or a pharmaceutically acceptable acid addition salt thereof or

prodrug thereof in a therapeutically effective amount and in combination with one or

more pharmaceutically acceptable carriers or diluents.

10 ' B
In a further aspect the present invention provides the use of fused benzoderivatives
having the above defined general Formula I or acid addition salts or prodrugs

. thereof for the manufacture of a pharmaceutical prepaiatibn for the treatmént of
anxiety disorders, depression, psychosis, impulse control diéorders, albohol abuse,

15 ischaemic diseases, cardiovascular disorders, side effects induced by conventional
antipsychotic agents and senile dementia.

The compounds of the invention have been found to displace tritiated 8-hydroxy-2-
dipropylaminotetralin (8-OH-DPAT) from 5-HT1a receptors in vitro, the majority of
20 the compounds showing affinities higher than 50 nM. Furthermore, the present
compounds have proven to cover a broad range of selectivities for 5-HTqa

receptors as compared to a4 adrenoceptors and D, receptors. Some of the

compounds of the present invention are highly selective for the 5-HT 4 receptors,
whille other compounds of the present invention have affinities'to some of the

.25 above mentioned binding sites. The present compounds have also been shown to
cover a wide range of' efficacies.

“An especially interesting group of cc;mpounds show high affinity to both 5-HT s and
D2 receptors. In view of the fact that dopamine D, antagonists are effective in the

. 80 treatment of schizophrenic disorders (see e.g. Lowe et al, Med. Res.'Rev._. 1988, 8,
475) and since 5-HTq4 agonists, as mentioned above, can alleviate neuroleptica

induced side effects, such compounds are useful in the treatment of schlzophremc .
disorders. - e |
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5-HT[err] ligands nay, therefore be beneficial in the treatnment of
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Fur t her nor élcqhol n@gsgeﬁnhaﬁnmdlsmes cardiovascular d:sorders side effects induced
5 by conventional antipsychotic agents and senile dementia.

Detailed description of the invention.

Some of the compounds of general Formula I may exist as optical isomers thereof -
10 and such optical isomers are also embraced by the invention.

As used herein the term alkyl refers to a C;-Cap straight chain or branched alkyl
group and simifarly alkenyl and alkynyl mean a Co-Cyg straight chain or branched
hydrocarbon group having one or more double bonds or triple bonds, respectively.

15 The term cycloalkyl designates a darboqyclic ring having 3-8 carbon atoms,
inclusive, or a bicyclic or tricyclic carbocycle, such as adamantyl.

In the formulas included in the definition of X, the dotted'lines indicate optional
bonds, i.e. in case a dotted line répresents a bond, the bond in question is a double

20 bond. Of course double bonds may not be present in adjacent positions and the
arrangement of the bonds may not be in conflict with the conventional rules as
readily understood by a person skilled in the art.

The expréssion alk(en/yn)yl means that the group may be an alky], alkenyl or
25 alkynyl group. :

The terms lower alkyl, lower 'alkoxy, lower alkylthio, etc. designate such branched
or unbranched groups having from one to six carbon atoms inclusive. Exemplary of
such groups are methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-2-

30 propyl, 2-methyl-1-propyl, méthoxy, ethoxy,' 1-propoxy, methylthio, ethyithio, 1-
propyithio, 2-propyithio, methylsulfonyl, ethylsulfonyl, or the like.

The term aryl is int_ended to mean a carbocyclic or heterocyclic aromatic monocyc-
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receptor vs. the dopamME@ Cﬂ)ﬁﬂh'@@égtor and the al pha[err] adrenoceptor and .
-a broad range of t.he efficacy scale. 5 Sutmary of the invention.

- Accordingly, the present invention provides a novel class of fused benzo
com pounds of the general Formula | 10 8 [err] wherein Ais a 2
to 6 nenbered spacer group selected from al kyl ene, - al kenyl ene, and

?r:é Is%gylegnghg?xggluﬁéd Wydncr:ggarcsub@rtu bmbgglr Group! E&agfpg]eacbagr%u#ayam 3h|§ny|
Cuboti tut ol 1axarohA. (#oxaFbly dhsphhaSPthiSaly) BYrarod: Iidagply tiazalrh e
from SO SeRadiadfiyk iRzl W28, benzofuranyl, benzothienyl, benzisothiazolyl,
' benzisoxazolyl, indolyl, ph_enyl, pyridyl, pyrimidinyl, pyridazinyl, naphthyl, quinolinyl,
5 and quinazolinyl, in particular phenyi, thienyl; naphtyl, or furanyl.

In Formula 1, A is preferably a 2 to 6 membered alkylene group.

B is preferably SO, SO, or a group of Formula 11, as defined above wherein W is
10 O and Z is selected from ~(CHz),— n being 2 or 3, -CH=CH- or 1,2-phenylene
optionally substituted with halogen or trifluoromethyl. '

X is preferably selected from the group of dlvalent 3 - 4 membered groups
consisting of

o<__>o é/\o 0/\) <__> NH/\) -..‘ \NH
é \s' // \\ /\) LV\
. N/

R1 is preferably lower alkyl, aryl, cycloalky! or aryl-lower .alkyl, most preferably

15

lower alkyl, phenyl, phenyl substituted with one of the substituents as defined
20 above, Cs-Cg cycloalkyl, adamantyl, phenyi-lower alkyl optionally substituted with
one of the substituents as defined above or naphthyl.

R2 and R3 are preferably both hydrogen.

25 R4, Rs, and Re are preferably independently selected from the group consisting of
hydrogen and halogen. '

R7 and R8 are preferably independently selected from the grbup consisting of
hydrogen, lower alkyl, aryl, a group -COOR9 R9 being hydrogen or lower alkyl and

30 a group —~CONH,. Most preferably R7 and R8 are independently selected from
" hydrogen, lower alkyl, phenyl' optionally substituted with one of the substituents as
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2 or 3, -CH=CH, f ['eqﬁw or 1 ,2-phenyl ene optionally substitut ed
wi t h hal ogen or trlfl uo- romethyl Uis Nor CH the dotted |ine designates
an optional bond, and if it designates a bond Uis C X is selected from
the group of divalent 3 - 4 nenbered grodps consisting of S [err] io
wherein the dotted lines indicate optional bonds; thereby formng a

car bocycl i clefined above, a group —COOR® R® being hydrogen or lower alkyl and a group
- ~CONHz.

The acid addition salts of the invention are pharmaceutically acceptable salts of the

§ compounds of Formula I formed with non-toxic acids. Exerhplary of such organic
salts are those with rhaleic, fumaric, benzoic, ascorbic, embonic, succinic, oxalic,
bis-methylenesalicylic, methaneéulfonic, ethanedisulfonic, acetic, propionic, tarta-
ric, salicylic, citric, gluconic, lactic, malic, mandelic, cinnamic, ditraconic, aspartic;
stearic, palmitic, itaconic, glycolic, p-aminobenzoic, glutamic, benzenesulfonic, and

10 theophylline acetic acids, as well as the 8-halotheophyllines, for example 8-bromo-
theophylline. Exemplary of such inorganic salts are those with. hydrochloric, hydro-

- bromic, sulfuric, sulfamic, phosphoric, and nitric acids.

The pharmaceutical compositiohs of this invention or those which are manufac-

15 tured in accordance with this invention may be administered by any suitable route,

for example orally in the form of tablets, capsules, powders, syrups, etc., or parente-

rally in the form of solutions for injection. For preparing such compositions mefhods
well known in the art may be used, and any pharmaceutically acceptable carriers,
diluents, exipients, or other additive usually used in the art may be used.

20 - |
Conveniently, the compounds of the invention are administered in unit dosage form _
containmg said compounds in an amount of about 0.01 to 50 mg.

The total daily dose usually ranges of about 0.05 - 500 mg, and most preferably
about 0.1°to 20 mg of the active compound of the invention.
25 _
| The compounds of Fomula I are prepared by:

a) reécting a compound of Formula XXX

/ .
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?us j? : Lt@ﬁ};penzene ring; [err] is alkyl, alkenyl,
IA ( yl al k(en/yn)yl, arylal kyl, diphe-
any al kyl gr oup opt ionally being substituted with one or two

hydroxy groups, with the proviso that if _Zis 1,2-phenylene and Uis N,
then [err] is selected 15 fromaryl and’ st i t ut ed aryl; R2 and R3 are .

I ndependent|y hydrogen, |ower alkyl or they may be Ilnked t oget her, thereby
form ng an et hyl ene or propylﬁﬂe brhdge R4, RRS, and R6 -are independently
selected fromthe group consis{inggof hydrogen, hal ogen, tower alkyl, |ower

and R8 are i ndependently sel ed

Fon he oup consi ng of hydrogen,

al koxy, hydroxy, lower alkylthpe={ ower | am no or di- 20 -
| ower - al kyl am no, cyano, Qg tr | ugfronetyl and trisﬁuoromet hyl t hi o

hal ogen,

R11 being

10

15

20

trifluoromethyl, |owgh
nore hydroxy groups, aryl, cyg@no, a)group -

hydrogen or |ower al

oup present being optionally
R’ -

wherein R2 - R8, U, X, and the dotted line are as previously defined, with a reagent
of the formula R1-B-A-V wherein R1, A, and B are as previously defined and V is a
suitable leaving group such as halogen, mesylate or tosylate;

b) reducing the amide carboﬁyl ofa compound of Formula IV

RS R4 Hz .
. /l' < O
RO o N—(
: \--( A—=B—R'- IV
| < R N
R7* RO o

wherein R1-R8, B, U, X, and the dotted line are aé previously defihe_d and A’ is such
a group that CHx-A’ is a 2 to 6 membered branched or straight chai_n alkylene,

alkenylene or alkynylene group which is opfiona"y substituted with aryl or hydroxy

as comprised by the definition of A;

¢) reductive alkylation of an amine of Formula III as prevuously defined with an -
aldehyde of the formula R1-B-A"-CHO, a carboxyhc acid of the formula R1-B-A’-
COOH or a ketone of the formula R1-B-A"-CO-A"’ whereln R1, B and A’ are as

previously defined and A” and A™ are such groups that A”-CH-A" is a 2 to 6
membered branched or straight chain alkylene, alkenylene or alkynylene group
optionally substituted with aryl or hydroxy as comprised by the definition of A;

d) oxidation of the sulfide sulfur atom in a compound of Formula V

//
cet Has Been Replaced -

"IN

al kyl substituted with one or
and a group [err][err] and
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25 subetittut®d With oH%DIgFN%?g"subst I tuents selected from hal ogen, P57

al kyl ,* | owner 6 alko%ﬁpl%06¥dwgm  ower al kylthio, |ower alkylsulfonyl, lo
- cyano, trifluoromethyl, or trifluoronethylthio; and pharnaceutically
acceptable acid addition salts thereof. 5 In a second aspect the present
“invention provides a pharmaceutical conpd$ition conprising at |east one
novel fused benzoderivative according to the invention as defined above or
.a pharmaceutically accept agl e acigd additiﬁg salt thereof or prodrug thereof
i ma therapeutically effeciive unt ang'in conbination - with one or nore
phar maceutical ly acceptabl e riers g i luents. 10 '

U N e § e R v

wherein R1-R8, A, U, X, and the dotted line are as previously defined, to the
corresponding sulfoxide or sulfone; ' '

e) 1,4-addition of an amine of general Formula III as previously defined to a o.,f-
unsatufa'ted compound of formula R12R13C=CR14-B-R1, wherein R and B are as
~ previously defined and R12, R13, and R14 are such groups that R12R13C=CR14 is a

2-6 membered branched or straight chain alkenylene groub optionally substituted
10 with aryl or hydroxy as comprised by the definition of A;

f) reductive alkylation of the NH group of a compound of general Formula VI '

R5 R4 . Hz
/) Z\
RE u’ N—A—N_ NH VI
A2 °
X
R7" R®

15 . : . .
wherein R2-R8, A, U, X, Z, and the dotted line are as previously defined, with an

" aldehyde of the formula R1-CHO, a carboxylic acid of the formula R'-COOH or a
ketone of the formula R1"-CO-R1” wherein RY', R1*, and R1™ are such groups that
RY-CH2 and R1"-CHz-R1™ , respectively, are groups comprised by the above

20 definition of RY;

g) cyclization of a compounds of general Formula VII

This Sheet Has Been Repla
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In a PArfERer®ashddt t HPIHHELHE nvent i on provi des the use of fused 1%
benzoderi vatives havi ngiEDheNabdEM def i ned general Formula I or acid
addition salts or prodrugs thereof for the nmanufacture of a pharmaceuti cal
preparation for the treatnment of anxiety disorders, depression, psychosis,
i rpul se control disorders, alcohol abusel215 ischaenic diseases,

cardi ovascul ar disorders, side effects induced by conventional :
anti psychoti c agents angd senine denent%@. The conpﬁunds of the invention
have been found to disphace pritiateds8-hydr&y-2y di propylanm notetralin

itro, t Naj ority of 20 the

(8- O DPAT) firom 5- HT1A ymetfpt Or Sy

conpounds show ng fing ' n_»0 Hur t her nor e, ‘;l?e pr esent
conpounds have proven t\ gr a\broag rarige of sejMaivities Tor 5-HT[err]
rTeceptors as conpared [g a adr dmeel ptors a receptors. Some of the

- conpounds of the prese
receptors, while other
to sonme of the 25 ab@ve
al so been shown-to

a_4i ghly sel lve for the 5-HI[err]
dOsdnds of the present in tion have affinities
mentigmed binding sites. The present conpounds have

wherein R1-R8, A, U, X, and the dofted line are as pfe_vibusly defined;

5 h) arylation of the NH gro(xp of a compound of geheral Formula VIII

R2
N—A—B—R! vl
HS
“ wherein A, B, R1-R8, the dotted line and U is as previously defined and X’ is

defined as X with the proviso that X' designates a heteroaromatic ring system
10 containing a NH functionality, with an arylating agent of the formula Ar-hal wherein
Ar is aryl as previously defined and hal is halogen;

i) transformation of a compound of general Formula I wherein R7 or R8 designates
a group -COORS? to the corresponding compound wherein R7 or R8 designates a
15 - group -CONR10R11 in which formulas R7-R11 is as previously defined;

j) trpaﬁng a compound of general Formula I in which the ring system defined by X

comprises one or more double bonds in order to reduce one or more of said double

bonds thereby obtaining a corresponding partially or completely reduced ring
20 system; - '

k) reductive removal of one or.more of the substituents R4-R8 in a compound of
general Formula I in which one or more of these substituents are selected from the

group consisting of chloro, bromo, or iodo;
| | | This Sheet Has Been Replaced
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cover®a ¥ dgsré?\gjg ofME %mlﬁ An espeC| ally interesting group of 14728
conpounds Show hi gh aft oth 5-HT[err] and [err] receptors. In view

of the fact that dopami ne [err] antagonists are effective in the 30

treat nent of 'schi zophreni c disorders (see e.g. Lowe et al, Med. Res. Rev.,

1988, 8, 475) and since 5-HT[err] agonist®, as mentioned above, can

al l eviate neurol eptica induced side effects, such conmpounds are useful in._

the treatnment of schizophrenic disorders. 7 Accordi'ngly, the compounds "
for the tr ment of  .anxi et

of the in ntonhe gven to ef ul e
di sor der sv d@lﬂ\“'é@g (ﬁ&?\ dgbgl\é Etih? ?ﬁ?[ﬁ@@'%'ﬁ'#m ring 9@? gempougd o Hﬁpeé&us e,
| schaem ¢ EbRRaRPiIn WAICK VS ECahd he 4RSI reprb8m 'l BéricPin Sidef 8! obtain

the corresponding piperidine derivative;

whereupon the compound of Formula I is isolated as the free base or a pharmaceu-
tically acceptable acid addition salt thereof.

‘The reaction of the compound of Formula IN according to method a) is convenient-

10 ly performed in an inert organic solvent such as a suitably bailing alcohol or ketone,
preferably in the presence of a base (potassium carbonate or tnethylamme) at
reflux temperature.

The reagents of formula R1-B-A-V wherein B is SO or SO, are obteined by
16 oxidation of the corresponding sulfides according to methods well known in the art.
. The starting sulfides are prepared by standard literature methods.

Such reagents in Whlch B represents a group of Formula IT wherein Z is ~(CHa)o—
and W is O are prepared by the method disclosed in DE-OS No 2,085,370.

20 Preparation of such reagents wherein 2 is <CH=CH- or 1,2-phenylene is described
in EXAMPLES 5 and 12-13, respectively.

_ Arylpiperazine derivatives of Formula III are conveniently prepared from the
corresponding arylamines according to the method described by Manin et al, J.
25 Med. Chem., 1889, 32, 1052, or the method described by Kruse et al, Rec. Trav.
Chim Pays-Bas, 1988, 107, 303.
The starting arylamines are either commerclally available or are descnbed in the
literature as follows: '
The synthesis of 5-amino-1,4-benzodioxane is descnbed by Dauksas et a/, Zh.
30 Org. Khim., 1967, 3, 1121.
The synthesis of 7-amino-2 3-d|hydrobenzofuran s described in US Pat. Appl. No.
4302592,

The synthesis of ethyl 7-amino-2-ind oxylate is described by Scriven et al,
as Been Replaced

i i |
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description of the inv | GIHAL S8 of the corrpmls_of——geneﬁl—l:e{ nul a |

may exi st as optical isomers thereof io and suchyogLi B rs are also
enbraced by the invention. As used herei n the te edto a Cl-C20
straight chain or branched al kyl group ad sinmil d al kynyl
nmean a C2- C20 strai ght chain or branched hydroca ng one or

gor_e doubl gy, k@ﬁy}g Sbclt Perkin ms,,wmsﬁect ively. 15 The ter m cycl oal kyl .
esi gnat es car cyc ic_rin avin carb 0 cl usi a

bi cyclic or'ﬁlq ﬁl? GStS 9g|7 Q"ZQ@E?P Iz dg M@Yr{’iﬁm\’?ﬁ@aﬁé‘y‘?ﬂnezé” J.

i ncl uded i nMEHegﬂg;ﬁ niqsg)rmof,gggf the dotted Ilines indicate optional bonds,
i se. in case a doftéd ne represents a bond, the bond.in question is a

doubl e 20 bEheisymhesis.ofsEamingrR3-dibwden-2@dimethyloenzciuiant isidesgribed imGer.
Convent T gnapeti 05 S228838T ', Understood by & person skilled in the art. -
The synthesis of 7-am|no-benzo[b]thlophene is described by Boswell et al J.
Heterocycl. Chem. 1968, 5, 69. _
The synthesis of 7-aminoindole is described in US Pat. Appl No. 4506078
The synthesis of 7-amino-1 2-benzusoth|azole is described by Ricci et al, Ann.
1o Chim. (Rome), 1963, 53, 1860. '
The synthesis of 4-aminoindole is descrlbed by Melhado etal, J. Org Chem., 1983,
48, 5130. S _
4-Aminobenzofuran and ethyl 4-amino-2-benzofuranyl carboxylate are obtained by
conventional reduction of the corresponding nitro compounds (Andrisano et al,
is Gazz. Chim. Ital., 1956, 86, 1257). | |
7-Amino-2-phenylbenzofuran is obtained from 2-phenyl -7-benzofuranyl carboxyllc
- . acid (Eur. Pat. Appl. No. EP 147044 A2) via the Curtius rearrangement.
Substituted derivatives of various ring systems are obtained by analogy methods to
the above mentioned methods. -
20 |
Piperidine and 1,2,5,6-tetrahydropyridine derivatives of Formula III are prepared
by known methods, cf. e.g. US Pat. No. 2,891,066; McElvain et al, J. Amer. Chem.
Soc. 1950, 72, 3134, or are prepared as described in EXAMPLES 10 and 11.

26 The reduction according to method b) is preferably cafried out in an inert organic
solvent such as diethyl ether or tetrahydrofuran in the presence of lithium alumini-
um hydride at reflux temperature.

The amides of Formula IV are conveniently prepared by treating compounds: of

30 general Formula III with suitable carboxylic acid chlorides of formula R1-B-A-COCI
in the presence of base (potassium carbonate or triethylamine). The carboxylic acid -
chlorides are prepared according to standard methods.

The reductive alkylation of the amines of For_mula'lll according to method ¢) is



The eRBrfE8s|®n L P(?eny'%);?fﬂ"nggﬂs that the grUU’p‘_rr’am al Kengt
or 25 al kynyl group. T A GiBNher al kyl . |Oﬂ§§’3h§éthﬁpﬁéenkaplﬂmd al kyl thi o,
et c. designate such branched "or  unbranched grou one to six
carbon atons inclusive. Exenplary of such group thy-I, '

1- propyl, 2-propyl, 1-butyl, 2-butyl, 2-#8thyl- py ;

2-nmet hyl -1 -propyl, nethoxy, ethoxy, 1 pr opoxy, nethylthlo ethylthio, 1-
propyl thio, e?i*fd?fr@wb hétandard litdratuiré angthodst (3eeSEXAMBLE 4)r Thlaealdlehydei he

trrg:]gl;gl [ s | Wi‘nde q%gggtiﬁn a c boc cI IF@'Q;{\%{%@E%‘# r@@ﬁ ‘1’7&& of
g;?;gz I slr €A ggg':, r?édé’cﬁ{/el¥ %@Zﬂhiﬁéved' a%bb?&ﬁb ¥ stahahﬂizﬁnbiﬂods' sot hi azol yI
5 The oxndatlon of sulfur according to method d) is performed by applying a well
known oxidation agent, for example m-chloroperbenzoic acid, hydrogen peroxide,
or potassium peroxymondsulfate. Sulfoxides are preferably prepared using m-chlo-
roperbenzoic acid according to standard methods. Sulfones are.preferably prepar-
~ed using hydrogen peroxide in glacial acetic acid according to standard methods.
0 : ) . | )
Sulfides of Formula.V are prepared either by method a) using reagents of formula
R1-S-A-V, or by method b) using compounds of Formula IV where B is defined as
S, or by method c¢) using aldehydes of formula R1-S-A’-CHO or carboxylic acids of
formula R1-S-A'-COOH or ketones of formula R1-S-A"-CO-A™. All sulfide reagents
: 15 mentioned are prepared according to standard methods. ' .

- The addition of amines to a,ﬁ;unsaturated compounds according to method e) is

conveniently performed in an inert solvent such as methylene chloride at room
temperature. Unsaturated compounds of formula R12R13C=CR14-B-R are prepared
20 by standard methods. '

The reductive alkylation according to method f) is performed in glacial acetic acid |
using sodium borohydride as reducmg agent. The starting compeunds of Formula
VI are prepared by methods analogous to methods a), b), and c) |
26 | . .
The cyclization according to method g) is performed in ethanol in the presence of
" hydrochloric acid. The starting compounds of general Formula VII are prepared by
alkylating amines of Formula III with chloroacetonitrile followed by alane reduction
of the cyano group to the correspondmg primary amine. Mornoalkylation with 2-bro-
30 moacetaldehyde dimethyl acetal and subsequent addition of isocyanates give VIL.

The arylation according to method h) is most conveniently performed by applying
the well known Ullmann reacton. The arylating reagents, Ar-hal, are commercially



oxadi &2dTEPI %6t hH1AEP azth FINPf'e(E"PEonI yl, benzot uranyl benzot hienyl, ' 17728
benzi sbt hi azol yl, benziMi8kEN8L PHEN i ndol yI, pihiis detH lacepyrl m di nyl ,
pyri dazi nyl , napht hyl, quinolinyl, 5 and qui ﬁl art i cul ar

phenyl, thienyl, naphtyl, or furanyl I n For eferably az2to
6- menbered al kyl ene group. B is preferablg S or a group .of Fornul a
1, as defined above wherein Wis 10 0 and Z is sel ected from[err] n being

"~ 2 or 3, CHavawabryaﬁd ﬂw@ﬁ&ﬁéfoﬂﬁ&tn&%f eseld ¥cc°d|‘8"|ﬁﬁ tb%aﬂouﬂ'o)t B c}}f"@' aséhwd

trifluoroneth is preferably selected fromthe group ent - 4
nenber ed grigd "tﬁmf#f%tl ng of [err] is preferably lower alkyl, aryl,

cycl oal kyl or aryl-lower alkyl, nost preferably |ower alkyl, phenyl , phenyl
stubstituted with one of the substi tuents as defined 20 'above, C5-C6

cycl oal kyl , Thedeaduatiph of dbuble! bdmﬂseaccardm toomiethiodj) is/convienierntly tpetformed byne

8‘;t Lhﬁyzlrég%&uyﬁg tI'afidfaosgena ionn a%bacicghoci 'with 8 p&amﬁum cata?ys? or yeit{'e?atlpr:re%]ct %n?\bl Y
sodlum cyanoborohydride in trifluoroacetic acid (see EXAMPLE 9) or by hydrogena-
tion with diborane or a diborane precursor such as trimethylamine or dimethy!
sulfide complex in tetrahydrofuran or dioxan from 0 °C to reflux temperature
followed by acid catalyzed hydrolysis of the intermediate borane derivative. |

10 '
The removal of halogen substituents according to method k) and reduction of the
double bond according to method ) are. conveniently performed by catalytic '
hydrogenation in an alcohol in the presence of a palladium catalyst or by treatment
with ammonium formate in an alcohol at elevated temperatures in the presence of
15 a palladium catalyst.

- whereupén the compound of Formula L is isolated as the free base or a pharmaceuti-
cally acceptable acid addition salt thereof.

20 Examples.

In the following the invention is further illustrated by examples which, however, may

not be construed as limiting.

26 EXAMPLE 1 | .
1-(1,4-Benzodioxan-5-yl)-4-(3-cyclohexyisulfonyi-1-propyl)piperazine, oxalate, 1a.

To a suspension of potassium tert-butoxide (100 g) in toluene (600 ml) cyclohexyl-
thiol (100 g) was added dropwise. After stirring for half an hour at room tempera-
30 ture 3-bromo-1-propancl (100 g) was added dropwise. The mixture was stirred at
60 °C for 3 hours. The mixture was poured into 2 M sodium hydroxide solution (1
I). The phases were separated and the organic phase washed with 2 M sodium
hydroxide (500 mil). Removal of solvent in vacuo left a colorless oil (120 g) of 3-
cyclohexylthio-1 -propahol which was sufficiently pure for use in the next step.



, : i P.18728°
25 [erZEZ]ITEBa'r\c? [1e1r rz? aP%Dlﬁi?al ?qugh?% I ndependently selected fromthe group
consi sting of hydrogen @ N‘I‘d eh. [err] and [ &his SheetrHas PeeeReplarkd y :
independently sel ected fromthe group consisting [}l ower al kyl ,
aryl, a group -COOR9 R9 bei ng hydrogen or,_| ower 4l group

y e

-CONH[ err]. Mst preferably R7 and RS ar d7i ndependen selected from
hydr ogen, | ower alkyl., phenyl optionally substituted with one of the :
subst i t uentBo assolutien o0& S-eyesibhexylthio-txpropamel (0DgRIreglkidl acetic aeid(250/miogen

 or lower alk A rr]. Th | daddi tian salts, he jnvention
. are pharmac r?&%lgj ng ’@é@%@?é@ 2 %%?F’iﬁ M) was aéaﬁﬂa? r#?s @%’Mﬂ& rgﬁux
formed w t ffoR2rh.t AteCcaslingSthetmbitiveaiils Poufed ontd'igd Thifowed by extraction with
ethyl acetate (1 1). The organic phase was washed several times with 1 M sodium

s hydroxide. Removal of solvent gave an oil which was treated at reflux temperature
with 1 M sodium hydroxide (600 ml) for 1 h. Extraction with ethyl acetate, drying of
the organic phase' over magnesium sulfate, and removal of solvent in vacuo gave a
colorless oil (37 g) of 3-cyclohexylsulfonyl-1-propanol which was used without _
further purification in the neit step. '

10 A solution of 3-cyclohexylsulfonyl-1-propanol (37 g) and triethylamine (30 ml) in
methylene chloride (400 ml) was treated dropwise at -5 °C with methanesulfonyl
chloride (1 5 mi). After étirring for 2 h at room temperature the mixture was washed
with water and dried over magnesium sulfate. Removal of solvent in vacuo gave a
viscous oil (49 g) of 3-cyclohexylsulfonyl-1-propyl methanesulfonate.

15 A mixture of 3-cyclohexylsulfonyl-1-propyl methanesulfonate (8.5 g), 1-(1,4-benzo-
dioxan-s.-yl)-piperazine (5.4 g), and potassium carbonate in methyl isobutyl ketone

- (200 ml) was refluxed for 20 h. Filtration and removal of solvent in vacuo gave an
oil which was purified by column chromatography (silica gel, eluent: ether/metha-
nolftriethylamine = 96:2:2). The title compound crystallized as the oxalate salt from

20 acetone by addition of oxalic acid. Yield:; 8.1 g, mp: 162-64 °C,

1H NMR (3, DMSO): 1.05-1.45 (m, 6H), 1.60-1.90 (m, 2H), 1.95-2.10 {m, 4H), 2.90-
3.20 (M, 13 H), 4.15-4.30 (m, 4H), 6.45-6.60 (m, 2H), 6.75 (d, 1H).

In a similar manner were also prepared: o .
25 1-( 1','4-Benzodioxan-5-yl)-4-(3-phenylsulfonyl-1-pro_pyl)pipe_arazine; hydrochloride,
| 1b_,' mp: 184-96 °C. 1TH NMR (5, DMSO): 2.00-2.20 (m, 2H), 3.00-3.25 (m, 6H),
3.30-3.60 (m, 6H), 4.15-4.30 (m, 4H), 6.45-6.60 (rh, 2H), 6.75 (t, 1H),' 7.60-7.80 (m,
3H), 7.95 (d, 2H), 8.00 (b, 2H). . -
1—(S-Cyclohexylsulfonyl_-1 -propyl)-4—(2,3-dihydrobenzofuran-?-yl)piperazine. '
-30 maleate, 1¢, mp: 166-68 °C. 1H NMR (8, DMSO): 1.05-1.60 (m, 5H), 1.60-1.70 (m,
1H), 1.75-1.90 (m, 2H), 1.95-2.20 (m, 4H), 8.00-3.40 (m, 17H), 4.50 (¢, 2H), 6.05 (s,
2H), 6.65-6.80 (m, 2H), 6.90 (d, 1H). | - |
1-(2,3-Dihydrobenzofuran-7-yl)-4-(3-methylsulfonyl-1-propyl)piperazine, maleate,
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sal ts are thosé [ﬁ@@ML ric, benzoi e— ascorbic, enbonic, succinic,

oxal i ¢, bis-net hyI enes t hanesul f oni s%telgﬁggeé%&gpfa&al c, acetic,

pr'opionlc tarta- ric, salicylic, citric, gluc n lic,- .
tlm ‘Im “Et aconi c,
eophyl |'i ne

mandel i ¢, cinnamc, citraconic, aspartic, steari m
glycolic, p-am nobenzoi c, glutamc, benz%esul f
acetic acids, as well as the 8:hal ot heophylli nes, for exanpl e 8- br onp-

t heophyl I i n@, mptasoLsr YCOTHNMA (6)DMSO): czwbtzn @ﬁ@mh@sos i, BH), 3.00-3.50
-hydrochl oric, hydro- bromc, sul furic, sulfamc, phosphoric, and nitric

aci ds. The(mh&ﬁl'l)a.maﬁs |(t;3H),061r|ﬁqS|2H))656536 86t aH)yeB()l(dmId) t hose which are
any sui t aple! “«Lﬁee'zgv'@%ﬁ@%gﬂﬁﬁetsdsapropﬂsmfb&e@ééq%%%émm SocRis g,
- Pheot on M ee-87 fo. 1NMIRBTDRISOR 125 td, e 18 08 e 2411 2 302 B8
ox! pi ont 5. CH)ZH0TU MG AFRS. %b%*?é“‘ugéﬁe‘?%at‘he’” SR e ¢
2H), 6.60 (s, 2H), 6.70 (t, 1H). |
1-[3~(1-Adamantyl)sulfonyl-1-propyl]-4-(1,4-benzodioxan-5-yl)piperazine, 1f, mp:
143-44 °C. 1H NMR (5, CDCL): 1.65-1.85 (m, 6H), 2.00-2.25 (m, 11H), 2.55 (t,
2H), 2.60-2.70 (m, 4H), 2.00-3.00 (m, 2H), 3.00-3.15 (m, 4H), 4.20-4.25 (m, 2H),
10 4.25-4.35 (m, 2H), 6.50-6.60 (m, 2H), 6.80 (t, 1H).

EXAMPLE 2
1-[3-[4-(1,4-Benzodioxan-5-yl)-1 aplperazmyl] 1-propyl]-3-phenyl-2-imidazolidinone,
hydrochloride, 2a.
15 .
A mixture of 1-(1,4-benzodioxan-5-yl)-piperazine (1.5 g), 1-(3-chloro-1-propyl)-3-
phehyl-z-imidazolidinone (1.4 g), potassium carbonate (3 g), and potassium iodide
(.1 g) in methyl isobutyl ketone was refluxed for 20 h. Filtration and removal of
solvent )‘nlvacuo gave a viscous oil which was separated by column chromato-
" 20 graphy (silica gel, eluent: ethyl acetate/methanolitriethylamine = 15:4:1). The title
compound was isolated as an oil which crystallized as the hydrochloride salt from
acetone by addition of hydrochloric acid. Yield: 1.9 g, mp: 229-32 °C. 1H NMR (o,
DMSO): 1.95-2.15 (m, 2H), 3.00-3.25 (m, 6H), 3.30 (t, 2H), 3.40-3.65 (m, 4H), 3.70-
4.00 (m, 4H), 4.15-4.30 (m, 4H), 6.45-6,70 (m, 2H), 6.75 (, 1H) 7.00 (t, 1H), 7.30
25 (t 2H), 7.60 (d, 2H), 11.30 (b, 1H).

In a similar manner were also prepared: :

A1-[2-[4-(1 ,4—Benzodioxan-5-yl)—1 -pipérazinyl]ethyl] -3-cyclopentyl-2-imidazo Iidinone.

hydrochloride, 2b, mp: 266-68 °C. 1H NMR (8, CDClg): 1.45-1.95 (m, 8H), 3.00-
30 3.30 (m, 4H), 3.35-3.60 (m, 8H), 3.60-3.85 (m, 4H), 4.15-4.35 (m, 5H), 6.50 (d, 1H),

6.65 (d, 1H), 6.80 {t, TH), 12.30 (b, TH). ' .

1-[2-[4-(1,4-Benzodioxan-5-yl)- 1-plperazmyI]ethyI]-s-phenyl-z-lmldazohdmone.
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dosag€e forrm cont ai ni ng I‘@QidN&}oWbEﬂmds in an a g of about 0 01 to 50 ny..
0.

The total daily dose usually ranges of about gl nost
preferably about 0.1 to 20 ng of the active co H l venti on.

" The conpounds of Fornmula | are piepared 1: a) ound of
Formula |11 R5 R4 R2 [err] V\/nereln R2- R8, U, X and the

wherein [er _ as preV|ous
2H), 4.10-4.35 (m, 4H) 4.50-4.75 (m, 4H), 6.45-6.70 (m, 2H), 6.75 (t, 1H), 7.00 (t,

1H), 7.35 (&, 2H), 7.60 (d, 2H).10.95 (b, 1H).
1-[2-{4-(1,4-Benzodioxan-5-yl)-1-pi peraziny!]ethyl]—&cyclohexyl-2-imidazolidinone, :

5 fumérate, 2d, mp: 103-14 °C. 1H NMR (3, DMSO): 0.95-1.15 (m, 1H), 1.15-1.45 (m,
4H), 1.45-1.65 (m, 3H), 1.65-1.80 (m, 2H), 2.60 (t, 2H), 2.65-2.80 (m, 4H), 2.90-
3.05 (m, 4H), 3.15-3.35 (m, 6H), 3.40-3.55 (m, 1H), 4.15-4.30 (m, 4H), 6.4-6.55 (m,
'2H),560 (s, 2H), 6.70 {t, 1H), 7.90 (b, 1H). |

1-[4-[4-(1 4-Benzod|oxan-5-y|) 1-p|perazmyl] 1-butyl] 3-cyclohexyl-2-imidazoli-

10 dinone, hydrochloride, 2e, mp: 212-22 °C. 1H NMR (5, DMSO): 0.95-1.15 (m, 1H), °
1.15-1.40 (m, 4H), 1.40-1.65 (m, §H), 1.65-1.85 (m, 4H), 3.00-3.25 (m, 8H), 3.25
(2, 4H), 3.40-3.60 (m, 5H), 4.15-4.30 (m, 4H), 6.45-6.60 (m, 2H), 6.75 (t, 1H), 8.00
(b, 1H), 11.40 (b, 1H). |

1-Cyclopentyl-3-[2-[4-(2, 3-d|hydrobenzofu ran-7 -yl)- 1-p|pe raziny|lethyl]- 2-|m|-

15 dazolidinone, hydrochloride, 2f, mp: 200-2 °C. H NMR (5, DMSO): 1.40-1.80 (m,
8H), 3.00-3.80 (m, 18H), 4.00-4.15 (m, 1H), 4.50 (t, 2H), 6.65-6.85 (m, 2H), 6.90 (t,
1H), 11.05 (b, 1H). |
1-[3-[4-(2,3-Dihydrobenzofuran-7-yl)-1-piperazinyi}-1-propyl}-3-phenyl-2-imidazoli-
dinone, hydrochloride, 2g, mp: 2256-28 °C. 1H NMR (3, DMSO): 1.95-2.10 (m, 2H), |

20 2.95-3.40 (m, 12H), 3.40-3.70 (m, SH) 3.80 (t, 2H), 4.50 (t, 2H), 6.65-6.80 (m, 2H),
6.90 (d, 1H), 7.00 (t, 1H), 7.35 (t, 2H), 7.60 (d, 2H), 11.20 (b, 1H).
4-{4-[2-(3-Phenylimidazolidin-2-on-1-yl)ethyl]-1-piperazinyl]-2, 1 3-benzoth|ad|azole,
maleate, 2h, mp: 182-83 °C. TH NMR (3, DMSO) 3.20-3.95 (m, 18H), 6.10 (s, 2H),
6.90-7.10 (m 2H), 7.35 (, 2H), 7.65-7.70 (m, 4H). -

25 1-[2-[4-(2,3-Dihydrobenzofuran-7-yl)-1-piperazinyljethyl]-3-(4-fluorophenyl)-2-
imidazolidinone, fumarate, 2i, mp: 188-90 °C. 1H NMR (5, DMSO0); 2.55-2.70 (m,
6H), 2.95-3.15 (rﬁ, 4H), 3.10 (t, 2H), 3.35 (t 2H), 3.55 (t, 2H), 3.80 (t, 2H), 4.50 (t,
2H), 5.10 (b, 2H), 6.60 (s, 2H), 6.65 (d, 1H), 6.75 (t, 1H), 6.80 (d, 1H), 7.15 (1, 2H),
7.50-7.60 (m, 2H)

so Ethyl 7-[4-[2- (a—phenyl-2-|m|dazol|d|n-2-on 1-yl)ethyl]-1-piperazinyl]-2-indolyl car-
boxylate, fumarate, 2j, mp: 202-4 °C. tH NMR (3, DMSOQ): 1.35 (1, 3H), 2.70 (t, 2H),

dotted Ii nﬁy?{oip@n [Egg s bus dd‘el‘ih erwle @ﬁﬁ'dbgsggé g\%. herys.8sler ]



5 sui fzabl e ,Igesavillnai grmaﬁgim'ézmﬁmgal ogen mesyl ate or tosylate; 'b) reojfum ng

t he amide carbonyl of f Formul a | \fhi33hdebHal BeartReplased [err] B, U,

X, and the dotted line are as previously define ch a group
that CH2-A" is a 2 to 6 nenbered branched or st IkyI ene,

. al kenyl ene or al kynyl ene group which is %Q)tiona S uted with aryl or

hydroxy as conprised by the definition of A 15 c) reductlve al kyl ati on of

an am ne oP. 752190 (m,/4H), 29538 46i (my 4H), 3.40i(h &iH)y8.60 (§r2H)| 80 (ti2H), 4:135:(q,

ot oneof - 2HY $60a1 2P i) & 95708 18, 200, I8 (Sl HD, 287 400 2. °

preV| ously-,vq;ﬁ(d'ugﬂ)and A" and A" are such groups that A"-CHA" ‘is a 2 to

1-[2-[4-(1-Naphtyl)- 1-p|perazmyl]ethyl]—s—phenyl-2-|m|dazoltdmone fumarate, 2k,
5 mp: 176-80 °C. 1TH NMR (8, DMSO): 2.70 (t, 2H), 2.65-2.90 (m, 4H), 2.95-3.15 (m,
.4H), 3.40 (t, 2H), 3.55 (t, 2H), 3.80 (t, 2H), 6.60 (s, 2H), 7.00 (t, 1H), 7.10 (d, 1H),
7.30 (t, 2H), 7.40 (¢, 1H), 7.45-7.65 (m, 5H), 7.85-7.95 (m, 1H), 8.05-8.20 (m, 1H).
.1-{2-[4-(1,4-Benzodioxan-5-yl)-1-piperazinyljethyl]-3-ethyl-2-imidazolidinone,
hydrochloride, 21, mp: 250-52 °C. 1H NMR (3, DMSO): 1.05 {t, 3H), 2.95-3.70 (m,
10 18H), 4.15-4.30 (m, 4H), 6.50 (d, 1H), 6.55 (d, 1H), 6.25 (t, 1H), 10.65 (b, 1H).
1 -[2-[4-Benzofu ran-7-yl-1 .-piperaz_inyl]ethyl]-3-phenyl-2-imidazblidinone. hemifuma-
rate, 2m, mp: 175-76 °C. 1H NMR (3, DMSO): 2.60 (t, 2H), 2.65-2.75 (m, 4H), 3.20-
3.36 (m, 4H), 3.40 (t, 2H), 3-60 (t, 2H), 3.80 (t, 2H), 6.75 (s, 1H), 6.75 (d, 1H), 6.90
(s, 1H), 7.00.(t, 1H), 7.05-7.25 (m, 2H), 7.30 (t, 2H), 7.60 (d, 1H), 7.95 (s, 1H).

15 1-[2-[4-(2_,3-Dihydro-2,2-—dimethylbehzofurari—?-yl)# -piperazinyl]ethyl]-3-phenyl-2-
imidazolidinone, dihydrochloride, 2n, mp: 220-30 °C. 1H NMR (3, DMSO): 1.40 (s,
6H), 3.00 (s, 2H), 3.10-3.45 (m, 6H), 3.50-3.75 (m, 8H), 3.85 (1, 2H), 6.65-6.80 (m,
2H), 6.85 (d, 1H), 7.00 (t, 1H), 7.35 (t, 2H), 7.60 (d, 2H), 9.35 (b, 1H), 11.30 (b, 1H).
1-[2-[4-(1 ,4-Benzodioxan-5-yl)-1-piperazinyI]ethyll-3—isopropyl-2—imidaquidino'ne.

20 hydrochloride, 20, mp: 228-30 °C. 1TH NMR (5, DMSO): 1.05 (d, 6H), 2.95-3.65 (m,
16H), 3.90 (h, 1H), 4.15-4.30 {m, 4H), 6.50 (d 1H), 6.60 (d, 1H), 6.25 (d, 1H),
10.95 (b, 1H). , :

-Cyclopentyl(i-[2-[4-(2,3-dihydro-_2,2-dimethy| benzofuran-7-yl)-1-piperazinyijethyl}-
2-imidazolidinone, dihydrophloride,'zp, mp: 185-95 °C. TH NMR (3, DMS'O): 1.45

26 (s, 6H), 1.45-1.75 (m, 8H), 3.00 (s, 2H), 3.10-3.40 (rh, 10H), 3.50 (t, 2H), 3.56-3.70

(m, 4H), 4.00-4.15 (m, 1H), 6.70-6.80 (m, 2H), 6.35 (d, 1H), 7.35 (b; 1H), 11.30 (b,

1H). - ; -

1-Adamantyl-34{2-[4-(1,4-benzodioxan-5-yl)-1-piperazinyllethyl]-2-imidazolidinone,
hydrochloride, 2q, mp: 246-48 °C. 1H NMR (3, DMSO): 1.55-1.65 (m, 6H), 1.90-

30 2.10 (m, 9H), 2.96-3.60 (m, 16H), 4.15-4.30 (m, 4H), 6.50 (d, 1H), 6.55 (d, 1H),
6.75 (t, 1H), 10.85 (b, 1H). - |
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definition of A, d) oxi datlon of the sulfide suI orrpound of
Formula V wherein [err] A U, X, and the dotte “mm\a‘ previously
def i ned, to the correspondi ng sul foxide 2t sul fon ddi ti on of

an am ne of general Fornula Ill as previously defined to a a [err]
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defined and [err] and R14 are such groups err] 1s a

br anched ommtalzyhtmphaﬂﬂga?&eﬂylwmﬂ (&, OMS)t 2£85a(tj 2H3U2.70-2.80g¢h, 14H)yi th
vl or hygr%fg 20 (m, 4H)r I:354(%)d(t bQ/H)t gessd (eif I23)I t:3I 80(;] (tOLHf,\-G 60 (s, 3H), 6.65-6.70 (m,

1H), 6.95-7.05 (m, 2H), 7.10-7,20 (m, 2H), 7.30 (t, 2H), 7.55 (d, 2H), 7.90 (s, 1H).

5 | 1-{2-(4-Benzofuran-4-yl-1-piperazinyl)ethyl]-3 -cyclopentyl-2-imidazolidinone,
dihydrochloride, 2s, mp: 237-39 °C. TH NMR (5, DMSO): 1.40-1.80 (m, 8H), 3. 15-
3.45 (m, 10H), 3.55 (t, 2H) 3.55-3.75 (m, 4H), 4.00-4.20 (m, 1H), 4.45 (b, 1H), 675
(dd, 1H), 7.10 (d, 1H), 7.20-7.30 (m, 2H), 8.00 (s, 1H), 11.20 (b, 1H).

. 1-[2-(4—Benzb[b]thiophen-?—yl—1-piperazinyl)ethyl]—3-phenyl-2-imidazolidinone 2t,

10 mp: 136-38 °C. 1H NMR (3, CDClj): 2.70 (t, 2H), 270-2 85 (m, 4H), 3.15-3.35 (m,
4H), 3.50 (1, 2H), 3.55 (t, 2H), 3.80j (1, 2H) 6.90 (d, 1H), 7.00 (t, 1H), 7.20-7.45 (m,
5H), 7.45-7.65 (m, 3H).
1-Cyclopentyl-3-[2-[4—(7—indolyl)-1-piperazinyl]ethyl]-z-imidazolidinone, 2u, mp:
188-89 °C. TH NMR (b, CDClg): 1.40-1.90 (m, 8H), 2.60 (t, 2H), 2.65-2.75 (m, 4H),

18 3.05-3.15 (m, 4H), 3.20-3.45 (m, 6H), 4.25 (p, 1H), 6.50-6.55 (m, 1H), 6.80 (d, 1H),
7.05 (t, 1H), 7.10-7.20 (m, 1H), 7.35 (d, 1H), 8.40 (b, 1H).

' 1?[2-[4-(7-lndolyl)-14piperazinyl]ethyl]-34phenyl-2-imidazolidinone, fumarate, 2v,
mp: 215-16 °C. 1H NMR (8, DMSQ): 2.70 (t, 2H), 2.75-2.85 (m, 4H), 3.00-3.15 (m,
4H), 3.40 (t, 2H), 3.55 (1, 2H), 3.80 (t, 2H), 6.35-6.40 (m, iH), 6.60 (s, 2H), 6.65 (d,

20 1H), 6.90 (t, 1H), 7.00 (t, 1 H),'7.15-7.35 (m, 4H), 7.60 (d, 2H).
1-[2-[4-1 ,2-Benzisothiazol-7 yl)-1 -piperazinyl]ethyl]-a-phenyl-2-imidazolidinone, ,
-hydrochloride, 2x, mp: 237-44 °C. 1H NMR (3§, DMSO): 3.10-3.80 (m, 14H), 3.85 (t
2H), 7.00 (¢, 1H),720 (d, 1H), 7.30 (t, 2H), 7.50 (t, 1H),760 (d, 2H), 7.90 (d, 1H)
9.15 (s, 1H), 11.25 (b, 1H).

25 -Cyclopentyl-s-[z -[4-(4-indolyl)- 1-p|perazmyllethyl]-2 |m1dazohdmone
dihydrochloride, 2y, mp: 214-20°C. 1H NMR (5, DMSO): 1.50-1.80 (m, 8H), 3.20-
3.60 (m, 12H), 3.60-3.80 (m, 4H), 3.95-4.20 (m, 1H), 6.60j (s, 1H), 6.70 (d, 1H),

17,00 (, 1H), 7.20 (d, 1H), 7.35 (s, 1H), 11.30 (b, 1H).
1-[2-[4-(4-Indolyl)-1-pipera‘zinyl]ethyl]-s-phenyl-2-imidazo|idinone, dihydrochloride,

20 2z, mp: 233-38°C. TH NMR (5, DMSO): 3.25-3.50 (m, 8H), 3.60 (t, 2H), 3.60-3.75
(m, 4H), 3.85 (t, 2H), 5.00 (b, 2H), 6.50 (2, 1H), 6.60 (d, 1H), 6.95-7.00 (m, 2H),
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f) reductlve al kyI atl\m@:ﬁi IItNA :hl group of a—eompound of gener Forrru a Vi
NH 9 Fé; A U X Z 2 ettmeBdro |ne are as

previ ously defi ned wi th an al dehyde of the f oF a carboxylic

acid of the fornula RL'-COOH or a ketone of t he wherein [err]
and [err] are such groups that R1'-CH2 R [err pectlvely, are groups
conprised by the above 20 definition of [err] Q) cycl I zation of a conpounds
of gener al 7R& (dy41dd)V7.25-7.404ey;, BH), Ieor(a ZH), Wy, 2)&(banp|?the dotted line are as

Pormit a i M2 (4¥8nzofoliiophén 7yt piberazinytlethyi] S-<ciopeny 2 midazolidinone, - -

' hydrochloride, 2aa, mp: 264-67 °C. 1TH NMR (3, DMSO): 1.40-1.75 (m, 8H), 3.20-
345 (m, 10H), 3.50 (t, 2H), 3.60-3.75 (m, 4H), 4.10 (p, 1H), 7.05 (d, 1H), 7.40 (t,

s 1H), 7.50 (d, 1H), 7.60 (d, 1H), 7.75 (d, 1H), 11.30 (b, TH).
1-Cyclohexyl-3-[4-{4~(2,3-dihydro-2,2-dimethylbenz ofuran-7-yl)-1-piperazinyl}-1-
butyl]-2-imidazolidinone, dihydrochloride, 2bb, mp: 196-203 °C. 1H NMR (9,
DMSO): 1.20-1.65 (m, 10H), 1.40 (s, 6H), 1.65-1.80 (m, 4H), 3.00 (s, 2H), 3.00-
3.20 (m, 8H), 3.20-3.25 (m, 6H), 3.40-3.55 (m, 2H), 3.60-3.65 (m, 1H), 6.70-6.80

10 (m, 2H), 6.85 (d, 1H), 7.60 (b, 1H), 11.30 (b, 1H). _

Ethyl [4—[4-[2-(3-cyclopentyl-2-imidaz'olidinon-1.-yl)ethyl]-1-piperazinyl]-z—benzofu-

ranyl] carboxylate, hydrochloride 2¢¢, mp: 198-201 °C. 1H NMR (5, DMSOQ): 1.35 (1,

3 H), 1.40-1.75 (m, 8H), 3.25-3.75 (m, 16H), 4.00-4.15 (m, 1H), 4.35 (q, 2H), 6.80
~ (d, 1H), 7.30 (d, 1H), 7.40 (t, 1H), 7.95 (s, 1H). '

15 1-{4-[4-(2,3-Dihydro-2,2-dimethylbenzofuran-7-yl)-1-piperazinyl)-1-butyl]-3-(4-
fluorophenyl)-2-imidazolidinone, 2dd, mp: 158-60 °C. 1H NMR (5, CDCls): 1.50 (s,
6H), 1.55-1.65 (m, 4H), 2.45 (t, 2H), 2.55-2.70 (m, 4H), 3.00 (s, 2H), 3.10-3.20 (m,
4H), 3.30 (1, 2H), 3.45 (t, 2H), 3.80 (t, 2H), 6.65-6.70 (m, 1H), 6.75 (d, 2H), 7.00 (t,

© 2H), 7.40-7.55 (m, 2H). - | .

20 1-[2-[4-(1,4-Benzodioxan-5-yl)-1 -piperazinyllethyl}-3--butyl-2-imidazolidinone,
hydrochloride, 2ee, mp: 229-31 °C, 1H NMR (5, DMSO): 1.30 (s, 9H), 3.00-3.60
(m, 16H), 4.20-4.30 (m, 4H), 6.45-6.60 (m, 2H), 6.75 (t, 1H). , '
1-[3-{4-(2, 3-Dihydro-2 2-dimethylbenzofuran-?-yl)-1 -piperazinyl]-1-propyl]-3-phenyi-
2-imidazolidinone, fumarate, 2ff, mp: 183-85 °C. TH NMR (3, DMSO): 1.40 (s, 6H),

25 1.75 (hep, 2H), 2.50 (t, 2H), 2.60-2.70 (m, 4H), 2.95 (s, 2H), 3.00-3.15 (m, 4H),
8.25 (t, 2H), 3.45 (1, 2H), 3.80 (t, 2H), 6.60 (s, 2H), 6.65 (d, 1H) 6.70 (1, 1H) 6.75
(d, 1H), 7.00 {t, 1H), 7.30 (t, 2H), 7.55 (d, 2H).

-Adamantyl-3—[4—[4—(2 3-dihydro-2, 2-d|methylbenzofuran-7-yI) -1-piperazinyl}-1-
butyl]-2-imidazolidinone, 2gg, mp: 125-27 °C. TH NMR (3, CDCl3): 1.50 (s, 6H),

%0 1.50-1.55 (m, 3H), 1.65-1.70 (m, 6H), 2.00-2.10 (m, 9H), 2.40 {t, 2H), 2.55-2.65 (m,

" 4H), 3.00 (s, 2H), 3.10-3.20 (m, 8H), 3.30 (t, 2H), 6.70 (t, 1H), 6.75 (d, 2H).
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5 1-[2-[4-(5-Chloro-2-phenylbenzofuran-7-yl)-1-piperazinyl]ethyl]-3-cyclopentyi-2-
imidazolidinone, fumarate, 2ii, mp: 155-57 °C. 1H NMR (3, DMSO): 1.40-1.70 (m,
8H). 2.55 (t, 2H), 2.65-2.75 (m, 4H), 3.20-3.45 (m, 10H), 4.00-4.15 (m, 1H), 6.60 (s
2H), 6.70 (s, 1H), 7.20 (s, 1H), 7.35 (s, 1H), 7.45 (t, 1H), 7.50 (t, 2H), 7.90 (d, 2H).
1-[4-[4-(2,3-Dihydro-2,2-dimethylben zofuran-?—y [)-1-piperazinyt]-1-butyl}-3~(1-
. 10 naphtyl)-2-imidazolidinone, fumarate, 2jj, mp: 220-21 °C. 1H NMR (5, DMSO): 1.40
(s, 6H), 1.50-1.65 (m, 4H), 2.55 (t, 2H), 2.65-2.75 (m, 4H), 2.95 (S, 2H), 3.05-3.15
(m, 4H), 3.25 (t, 2H), 3.60 (1, 2H), 3.80 (f, 2H), 6.60 (s, 2H), 6.65 (d, 1H), 6.70 (t,
1H), 6-80 (d, 1H), 7.45 (d, 1H), 7.45-7.60 (m, 3H), 7.85-8.00 (m, 3H).
1-Cyclohexyl-3-[3-[4~(2,3-dihydro-2,2-dimethylbenzofuran-7-yl)-1-piperazinyl]-1- -
15 propyl}-2-imidazolidinone,oxalate, 2kk, mp: 191-92 °C. 1H NMR (5, DMSO): 1.00-
1.90 (m, 10H), 1.40 (s, 6H), 2.90-3.00 (m, 4H), 3.10 (t, 2H), 3.15-3.30 (m, 10H),
3.40-3.50 (m, 1H), 4.10 (b, 2H), 6.65 (d, 1H), 6.70 (t, 1H), 6.80 (d, TH). |
1-[4-[4-(2,3-Dihydro-2,2-dimethyl-5-fluorobenzofuran-7-yl)-1-piperazinyli}-1-butyi}-3-
(4-fluorophenyl)-2-imidazolidinone,oxalate, 2ll, mp: 126-27 - °C. 1H NMR (3,
.20 DMSO) 1.45 (s, 6H), 1.50-1.65 (m, 4H), 2.40 (t, 2H), 2.55-2. 65 (m 4H), 2.95 (s,
2H), 3.05-3.20 (m, 4H), 3.30 (t, 2H), 3.95 (t, 2H), 3.80 (t, 2H), 6. 30-6.50 (m, 2H),
7.00 (4, 2H), 7. 40-7.55 (m, 2H).
-Cyclohexyl-3—[4-[4-(2 3-dihydro-2,2-dimethy]-5- quorobenzofuran—?—yl)—1 -piperazinyl}-
1-butyl]-2-imidazolidinone,oxalate, 2mm, mp: 125-35 °C. 1H NMR (3, DMSO):
25 1.00-1.80 (m, 14H), 1.40 (s, 6H), 2.95 (s, 2H) 3.00-3.50 (m, 17H), 6.50 (dd, 1H),
6.65 (dd, 1H).
1-Cyclopentyl-3-[6-[4-(2, 3-dihydro-2,2-dimethylbenzofuran-7- yl)- -plperazmyl] -1-
hexyl]-2-imidazolidinone,oxalate, 2nn, mp: 132-34 °C. 1H NMR (5, DMSO): 1. 15- |
1.75 (m,'14H), 1.40 (s, 6H), 2.95 (s, 2H), 2.95-3.10 (m, 4H), 3.15-3.45 (m, 12H),
30 4.00-4.15 (m, 1H), 6.65 (d, 1H), 6.75 (t, 1H), 6.85 (d, 1H). ' o
1 -[2—{4-(5~C_hlb ro-2,3-dihydro-3, 3-dimethyl)-7-benzofuranyii)-1 -piperazinyl]ethyl]-3-
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' 1 -[6-[4-(5-Chloro-2,3-di hydro-s.3-d|methyl)—7-benzofuranyl_)—1 -piperazinyl}-1-hexyl]-

5 3-cyc|opentyl-2?imidazolic_l'inone, oxalate, 2pp, mp: 125-27 °C. 1H NMR (CDCla) §

1.25 (s, 6H), 1.20-1.75 (m, 16H), 2.95 (t, 2H), 3.00 (t, 2H), 3.10-3.40 (m, 12H),

4.00-4.15 (m, 1H), 4.25 (s, 2H), 6.70 (d, 1H), 6.90 (d, 1H).

1-[3-[4-(7-Chloro-2,3-dihydro-2 2-d|methyl)~4-benzofuranyl) 1-p|perazmyl]-1-

propyl]-3-cyclohexyl-2-imidazolidinone, oxalate, 2qq, mp: 123-33 °C. 'TH NMR

10 (CDClg) 8 0.95-1.50 (m, 5H), 1.45 (s, 6H), 1.50-1.65 (m, 3H), 1.65-1.90 (m, 4H),
2.85-3.30 (m, 18H), 3.35-3.50 (m, 1H), 6.45 (d, 1H), 7.10 (d, 1H).

EXAMPLE 3
“1-(1 4-Benzod|oxan-5-y|)-4-(3-cyclohexylth|o- -propyl)piperazine S-oxide, oxalate,

15 3a

A solution of 1-(1,4-benzodioxan-5-yl)-4-(3-cyclohexylthio-1-propyl)piperazin (7 g)
in tetrahydrofuran (70 ml) was cooled to 0 °C followed by portionWise addition of m-
chloroperbenzoic acid (6.4 g) keeping the temperature at 0 °C. After stirring for 3 h
20 at0°C aqu.eo'us sodium carbonate (20% solution, 100 ml) was added, The phases

were separated and the aqueous phase was extracted with methylene chloride.
The combined organic phases was concentrated in vacuo and the resulting oil

applied to a silica gel column (eluent: ethyl acetat/methanoniethylam_ine = 88:8:4).
The title compound crystallized as the oxalate salt from an acetone/methanol

25 mixture by addition of oxalic acid. Yield: 1.5 g, mp: 113-15 °C. 1H NMR (§, DMSO):
1.00-1.50 (m, 6H), 1.55-2.20 (m, 7H) 2.55-2.95 (m, 4H), 2. 95—3 35 (m, BH) 4.15-
4.35 (m, 4RH), 650 (d, 1H), 6.55 (d, 1H) 6.75 (t, 1H)

EXAM PLE 4
30 1-[3-[4~(1,4-Benzodioxan-5-yl)- 1-piperazmyl] 1-propyl}-3- benzyl-2-|msdazohd|none
hydrochloride, 4a.
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Zis -(CH2)2- and Wis 0 are prepared bythe met h nDE-OSNo
2, 035, 370. 20 Preparation of such reagen®® wher ei CH:CH- or -
1, 2-phenyl ene is described in" EXAMPLES 5 and 12-13, respectively.

Aryl pi per aZ selulion uﬁﬂ#[@e[z-@f:t-lienzudmhms yl?] -plpenazm;d]ailmropyl}aanﬂdaiolem

L 50 o5 Bl fhenaoadioy 153 Soshdlots haniel A aod s eions a2, °
al, Rec. Tiiy; IdQ?FITHaval %gSthel%éth&dﬂde%%beiﬁhm EXRMPLFEJ 3y xt@ﬂg)esnare;

eTther conmer ¢ | e or are-described in the literature as

fol | ows: Tﬂa@nzgldelhydedz& gslm@iamllaaettseam@d%mévasStreet@sirw&lenw;sewuhs as
et aIl -Zh s%glu% %orér&dﬂde fbgé E)kée&li‘\ajthe temperature at 10 °C. After stirring for 40

min, at rcom temperature additional benzaldehyde (2.3 g) and sodium borohydride
(0.6 g) was added and the mixture stirred for 16 h at room temperature. Removal of

* solvent in vacuo gave a heavy oil which was applied to a silica gel column (eluent;
ethyl acetate/ethanol/triethylamine = 10:1:1). The title compound was isolated as a

10 viscous oil which crystallized as the hydrochloride from an acetone/ether mixture by

addition of an ether solution of dry HCI. Yield: 2.8 g mp: 181-91 °C. TH NMR (3,
DMSO): 1.90-2.10 (m, 2H), 3.00-3.25 (m, 10H), 3.30 (t, 2H), 3.35-3.65 (m, 4H),
4.20 (s, 4H), 4.25 (s, 2H),650 (d, 1H), 6.55 (d, 1H) 6.75 (t, 1H), 7.00 (b, 2H), 7.20-"
'~ 7.40 (m, 5H).
15
In a similar manner were also prepared:
1-[3-[4-(1,4-Benzodioxan-5-yl)- 1-p|perazmyl] 1-propy|]—3-ethyl-2 -imidazolidinone,
hydrochloride, 4b, mp: 240-43 °C. 1H NMR (8 DMSO0): 1.00 (t, 3H), 1.85-2.05 (m,
2H), 2.95-3.35 (m, 14H), 3.35-3.65 (m, 4H), 4. 25 (s, 4H) 6.35 (b, 2H), 6.50 (d, 1H},
20 . 6.55 (d, 1H), 6.75 (t, 1H).
1-[3-[4-(1,4-Benzodioxan-5-yl)-1 -piperazinyl]- 1-propyl]-s-cyclohexyl-z-l mrdazo—
lidinone, hydrochloride, 4¢, mp: 189-200 °C. 1H NMR (8, DMSO): 0.95-1.50 (m,
5H), 1.50-1.65 (m, 3H), 1.85-1,85 (m, 2H), 1.90-2.10 (hep, 2H), 3.00-3.35 (m, 12H),
3.35-3.60 (m, 5H), 4.15-4.30 (m, 4H), 6.45-6.60 (m, 2H), 6.75 (t, 1H). a
25 '
EXAMPLE 5
1-[3-[4-(1, 4-Benzodioxan-5 -yI) 1-p|perazmyll 1ethy|]—1 3—dlhydro-3-(4-fluorophenyl)
2-imidazolone, hydrochloride, 5a.

3 A sdlution of 1-(1,4-benzodioxan-5-yl)piperazin (11 g) and triethylamine (7 mi) in N--
methyl-2-pyrrolidinone was treated dropwise with chloroacetonitrile (4.5 g). After
stirring for 2 h at 100 °C the mixture was poured onto ice and extracted with ethyl

-acetate. The organic phase was washed with water, dried over magnesium sulfate,
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The synt esi’s of1 7 a E Emﬁrobenzofuran i s descri bed in US Pat .
Appl . ‘No. 4302592. The an‘t‘ @s f ethyl 7-am no-2-indolyl carboxylate is
descri bed by Scriven et al, 14 J. Chem Soc., Perkin Trans. 11,1979, 53.

The synthesis of 7-am nobenzofuran S d%grl bed by Van W | ngaarden et al ,

3. Med. Chem, 1988, 31, 1934. The synt

is of

7- am no- 2, 3-di hydr o- 2, 2-di metagll benzofuran is described in Ger. O‘fen

3526510. Tfikeredytdrediconoentta
et al,

J.

10

15

20

25

30

cHg?atneJrr?g%ﬂpipeqaﬁiWe avgg%btaﬁne@ gs an oil (17.4 g) which was sufficiently pure
for use in the next step.

A suspension of lithium aluminium chlonde (8.2 g) in dry ether (170 ml) was treated
dropwise with a solution of aluminium chloride (8.2 g) in ether (170 ml) under
cooling. After stii'ring for half an hour at room ‘temperéture a solution of 1-(1,4-
benzodioxan-5-y|)-4-cyan6methylpiperazine (9.4 g) in dry tetrahydrofuran (250 ml)
was added dropwise at 16 °C. Atfter reflux for 1.5 h the mixture was cooled and
conc. sodium hydroxide solution (40 ml) was added dropwise. Filtration and
removal of solvent in vacuo gave an oil which was dissolved in methylene chloride
and dried over magnesium sulfate. Removal of solvent in vacuo gave 1-(2-amino-1-
ethyl)-4-(1,4-benzodioxan-5-yl)piperazine (9.1 g) as a viscous oil.

A mixture of 1-(2-amino-1 -ethyl)-4—(1 4-benzod|oxan-5-yl)psperazme (9.1 g), bromo-
acetaldehyde dimethylacetale (6.5 g), potassium iodide (0.5 g), and potassium
carbonate (4.8 g) in 1,4-dioxan (200 ml) was refluxed for 16 h. Water was added
followed by extraction with ethyl acetate. The organic phase was concentrated in

vacuo feaving an oil which was applred to a silica gel column (eluent: ethyl acelate/me-

thanol = 1:3). The product, 1-(1 ,4-benzodioxan-5-yl)-4-[2-(2,2-dimethoxy-1-ethylami-
no)-1 -ethyl]piperaiine, was obtained as an oil (4.7 g). '

A solution of 1-(1,4-benzodioxan-5-yl)-4-(2-(2,2-dimethoxy-1-ethylamino)-1-ethyl)pi-
perazine (2.3 g) and 4-fluorophenyl isocyanate (0.9 g) in methylene chioride (100
ml) was refluxed for 2 h, Removal -of solvent in vacuo géve an oil which was
purified on a silica gel column (eluent: ethyl acetate/methanol = 3:1). The product,
1-(14-benzodioxans-yl)-4-(2-(N{2,2dimethoxy1 -ethyl)N—(4-ﬂuonphen3lémhocartnnyl)-
aniino)-1 -gthyl)piperazine, was obtained as a solid (2.5 g). '

A solution of 1-(1 .4-benzodioxan-5-y|)-4»-(2-(N-(2,2-dirhethoxy-1_-ethy|)-N-(4-quoro- |

phenylaminocarbonyl)amino)-1-ethyl)piperazine (2.5 g) and 3 M hydrochloric acid
(2.5 ml) in ethanol (50 ml) was stirred at room temperature for 72 h. The title
compound was collected by filtration as the hydrochloride. Yield: 1.2 g, mp: 301-5
°C. 1H NMR (3, DMSO): 3.00-3.60 (m, 10H), 4.05 (t, 2H), 4.20-4.35 (m, 4H), 6.56 (t,

2H), 6.75 (t, 1H), 6.80 (d, 1H), 7.00 (d, 1H), 7.25 (t, 2H), 7.65-7.80 (m, 2H).

In a similar manner was also prepared:
' This Sheet Has Been Replaced
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sot hi azol e i s _descri p &Cl et al,
Ann. 10 Chim (Rone), 1963, 53, 1860. The synt hE¥i=e asegee Re ndole is
descri bed by Mel hado et al, J. Org. Chem, 1983, l ' _
4- Am nobenzof uran and et hyl 4-am no-2-be¥zof uranyll are obt ai ned

by conventional reduction of the corresponding nitro conpounds (Andrisano

ot al. 15 Fgaz -{-Eﬂ,ié}ﬁgﬁb?_ahioxamﬁ@lﬁFpijﬂ%?;iinyij?myﬂq %@Wbrmbhgggf-?nNgé

obt ai ned f benzof urahyl ' car boxyl'ic aci d (Eur. Pat.

EP 147044 pRidaybRorie) hiydrsdhiorids, 515, mpo2es300 °Bst NMR 8, BMSO)t3.003.60
various ring systens are obtai ned by anal ogy nethods to the above nenti oned

et hods. 2(mPrOE), 4/08e(ta2id),14.20-8.30 (i by 8:50pF, 2H), 6:7Q Y, itWH): BB (dbf1H),
- Formila UL & @, RHP228%, 1H), 7.45 @ 2H), 7.70 (d, 2H). - |
5
EXAMPLE 6 _
. 1-(2-Cyclohexylsulfonyl-1-ethyl)—4-(2.3-dihydrbbenzofuran-7—yl)piperazine. maleate,
6a. : :

10 A solution of 2-cyclohexylsulfonylethanol (22 g) and triethylamine (30 ml) in
methyléne chloride (200 ml) was treated dropwise with a solution of methanesul-
fonyl chloride (15 ml) in methylene chloride (100 ml) at 10 °C. After stirring for 2 h
at room temperature the mixture was washed with water, dried over magnesium
sulfate and concentrated in vacuo leaving the product, cyclohexyl yinyl sulfone, as

15 an oil (19 g). |
A solution of cyclohexy! vinyl sulfone (2.4 g) and 1-(2,3-dihydrobenzofuran-7-
ylpiperazine (2.5 g) in methylene chloride (50 ml) was stirred at room temperature
for 16 h. Removal of solvent in vacuo left an oil which was applied to a silica gel
column (eluent: ethyl acetate/methanol/diethylamine = 97:2:1). The title compound

20 was obtained as an oil which crystallized as the maleate salt from acetone by
addition of maleic acid. Yield: 3.4 g, mp: 178-79 °C. 1H NMR (5, DMSO0):'1.00-1.50

(m, 5H), 1.60-1.70 (m, 1H), 1.75-1.90 (m, 2H), 2.00-2.15 (m, 2H), 3.00-3.35 (m,
13H), 3.45 (t, 2H), 4.50 (t, 2H), 6.10 (s, 2H), 6.65 (d, TH), 6.75 (t, 1H), 6.85 (d, 1H).

25 EXAMPLE 7 - . : o .
1-Cyclopentyl-3-[2-{4-{1-(4-fluorophenyl)-4-indolyl]-1 -piperazinyllethyl}-2-imidazoli-
dinone, oxalate, 7a. ' : .

A mixture of 2y (1.3 @), 4-fluoroiodobenzene (2.0 g), cupper powder (0.2 g,

30 potassium carbonate (0.8 g) in N-methyl-pyrrolidinone (20 ml) was kept at 170 °C
under stirring for 5 h. After cooling the reaction mixture was filtered and water (200

ml) added followed by extraction with dichloromethane (2 X 100 ml). Removal of

| solvent i’n vacuo and purification by flash chromatography (silica gel, ethyi acetate/
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Chem ;Soc. .- 1950, 72, 3MEH]ICIHAL ézHE-:l‘li pr epar ed as d gqgsga ES 10 and
11. 25 The reduction accor di ng to nmethod b) is gﬁggﬁe 1 ed out in an.
i nert organic solvent such as diethyl ether or te\ in the
presence of lithium alunini- umhydride28& reflux The am des

of Formula IV are conveniently prepared by treating corrpounds of 30 general

'[:g; H" a | 'incoélanﬁhé GBI gave R eecbase dscalsolid 08 gj. The titleaoxalate salt

triethyl an¢W§§a||'Zlﬁrﬁ]béQgﬂ§{§‘ie?;leqn€°§éﬁ? écign‘l"cé’{)ﬁ&‘? lﬁ‘r’?ﬂﬁar : @H’t ﬁ%% aeid 0%
o g o mpe E19aE by THNMEE 8 'DMSE)! 205,75 fh, B'S30°%, 26, 3126-3. ié
(m, 16H), 4.05-4,15 (m, 1H), 6.65 (d, 1H), 6.70 (dd, 1H), 7. 05-7 15 (m, 2H), 7.40 (&,
s 2H), 7.55-7.65 (m, 3H).

EXAMPLE 8-
4-[4—[2-(S-Cyclopentyl-z-imidazolidinon-1 -yl) ethyl]-1-piperazinyl]-2-benzofuranyl-
" carboxamide, hydrochloride, monohydrate, 8a.
10 ' _ ,

A solution of 2ec (1.0 g) in a mixture of conc. ammonia (50 ml) and tetrahydrofuran
(25 ml) was kept at 50 °C for 48 h. Extraction with ether (é X 50 ml), drying over .
magnesium sulfate, and removal of solvent in vacuo gave the free base as an oil.
Addition of an etheral solution of HCI to an ethanol/heptane solution of the base

15 gave the title hydrochloride salt. Yield: 0.5 g, mp: 166-70 °C. 1H NMR (3, DMSO):

1.40-1.75 (m, 8H), 3.20-3.85 (m, 16H), 4.05-4.15 (m, TH), 6.80 (d, 1H), 7.25 (d,
1H), 7.35 (t, 1H), 7.65 (b, 1H), 7.80 (s, 1H), 8.10 (b, 1H), 11.15 (b, 1H).

EXAMPLE 9
20 1-Cyclopentyl-3-[2-[4-(7-indolinyl)- 1-plperazmy|]ethyl]-2 -imidazolidinone, 9a.

A solution of 2u (1.3 @) in trifluoroacetic acid was treated portionwise over 3 h with
sodium cyanoborohydride (0.6 g) at room temperature. After additiona! stirring for
0.5 h the mixture was poured onto ice followed by extraction with ethyl acetate (3 x
25 100 ml). Removal of solvent in vacuo and purification by chromatography (silica
gel, ethyl acetate/triethylamine 96:4) gave the title compound as a crystalline
material. Yield: 0.2 g, mp: 130-82 °C. 1H NMR (3, CDCly): 1.40-1.85 (m, 8H), 2.55
(t, 2H), 2.55-2.70 (m, 4H), 2.95-3.05 (m, 4H), 3.05 (t, 2H), 3.20-3.45 (m, €H), 3.55
{t, 2H), 4.25 (hep, 1H), 6.65-6.75 (m, 2H), 6.80-6.90 (m, 1H).
30 | ' '
EXAMPLE 10
1-Cyclohexyi-3-[4-{4-(2,3-dihyd ro-2,2-dimethylbenzofuran-7-yl)-1,2,3,6-tetrahydro-
pyrid-1-yi}-1-butyl}-2-imidazolidinone, oxalate, 10a. '
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‘carboxylic acids, and REDOHALL SHEM ornul as [err]-B-A -CHO, [err]-B-A - COOH,
and [err]-B- A'-CO-A"', respectively, are prepared according to standard
met hods. 5 The oxidation of sulfur according to nmethod d) is perfornmed by
appl ying a well known oxidation agent, f2 exanple mchl oroperbenzoic acid,
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by quench with water. After concentrating the reaction mixture in vacuo
dichloromethane (500 ml) was added followed by wash with water (3 x 500 ml).
Removal of solvent in vacuo gave an oil which was purified by flash chromatogra-
phy (silica gel, heptane/ethyl acetate/triethylamine 50:48:2) giving an oil. Addition of

10 heptane gave the product, '7-(1-benzyl-4-hydroxy-4-piperidinyl)-2,3-dihydro-2,2-
dimethylbenzofuran as a solid (11 g). | '
The obtained solid was dissolved in trifluoroacetic acid (156 ml) and refluxed for 1
h. The mixture was poured onto ice followed by basification with conc. NaOH.
"Extraction with dichloromethane (3 x 100 mi) and removal of solvent in vacuo gave
15 an oil which was applied to a silica gel flash column (eluent: ethyl acetate/hep-
tane/triethylamine 50:48:2) giving 7-(1-beniyl-1 ,2,3,6-tetrahydropyrid-4-yl)-2,3—'
dihydro-2,2-dimethylbenzofuran as an oil (5.0 g). '
The'product was dissolved in trichloroethane (15 ml) and added dropwise to ethyl
chloroformate (20 ml) at reflux temperature. After refiux for 1 h the volatiles were
20 removed /n vacuo leaving crude 7-(1-ethoxycarbonyl-1,2,3,6—tetrahydropyrid-4wyi)¥ |
2,3-dihydro-2,2-dirhethylbenzofuran as an oil (4.5 g). The crude product was
dissolved in ethanol (50 ml) and solid KOH (3 g) was added. After refiux for 20 h
the mixture was poured into water followed by extraction with ethyl acetate. The or-
ganic phase was dried over magnesium sulfate and the solvent removed in vacuo
25 leaving crude 2,3-dihydro-2,2-dimethyl-7-(1,2,3,6-tetrahydropyrid-4-yl)-benzofuran
as an oil (2.9 g). The crude product was sufficiently pure for use in the final step.
The obtained product was alkylated with 1-cyclohexyl-3-(4-chloro-1-butyl)-2-imida-
zolidinone (4.5 g) according to the method described in EXAMPLE 2 giving the free
base of the title compound as an oil (2.7 g). The oxalate salt crystallized by addition

s0 of oxalic acid to an acetone solution of the base. Mp: 132-35 °C. 1H NMR (3,
DMSO0): 0.95-1.80 (m, 14H), 1.40 (s, 6H), 2.65-2.75 (m, 2H), 2.95 (s, 2H), 3.00-
3.10 (m, 5H), 3.20-3.25 (m, 4H), 3.25-3.35 (m, 3H), 3.40-3.50 (m, 1H), 6.30 (m,
1H), 6.80 (t, 1H), 7.10 {t, 2H). |
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The a@RIFERoIPEofL7a%R ne"éEDtISIN&LLCéFV' - unsat urat ed conpounds according t'o &% hod
e) is-conveniently per MPHINAL RHBh inert sol vent—such as methylene chlori de

at roomtenperature. Unsaturated conpounds of f ﬁﬂ?ﬁagﬁge}mﬁi@eg)repared 20

by standard met hods. The reductive al kyl ati on acc ) is
performed in glacial acetic acid using $8di um bor duci ng
~agent. The starting conpounds of Formula VI are p hods

anal ogous EXA“? iedg a), b), and c). 25 The cyclization according to nethod
g) is perforne

i n ethanol in'the presence of hydrochl qr acj
starting cHiGyniolexyd b%ﬁ%'(%:ﬁ -gipyein-3, Mnmmlqgnsﬁﬁfrea%ﬁﬂmmem"fﬁl A nes
of For mul aBm&h %QE%Q{@i &Qﬁié r1|1|ae foll owed by al ane reduction of the

cyano grou poh 'Ng prinary anmi ne. Mnoal kyl ation with 2-bro-
30 npacet al dehyde di met hyl acetal and subsequent addition of isocyanates

Dort or ek AymixyenApa, oxatate {1.8%) and'B B 0.) T Bindhl (26'hf Wa kept
under a hydrogen atmosphere at 4 atm, of pressure for 36 h. Filtration, removal of
solvent in vacuo and addition of acetone/ether gave the title compound as a

crystalline solid. Yield: 0.5 g, mp: 150-54 °C. 1H NMR (8, DMSO): 0.95-2.05 (m,

18H), 1.40 (s, 6H), 2.80-3.10 (m, 8H), 3.15-8.25 (m, 4H), 3.35-3.50 (m, 3H), 6.75 (t,
10 1H), 6.90 (d, 1H), 7.05 (d, 1H).

EXAMPLE 12
1-[2-[4-(1,4-Benzodioxan-5-yl)- 1-plperaZInyl]ethyl]-s-(4-ﬂuorophenyl)-2(3l-!)
ben2|m|dazolone 1 2a

15 .
A mixtufe of 1-(2-hydroxyethyl)benzimidazolone (J. Davoll, J. Chem. Soc., 1960,
308) (9 g), 4-fluoroiodobenzene (23 g), potassium carbonate (8.0 g), cupper(l)
iodide (1 g), and zinc oxide (0.5 g) in N-methyl-2(3H)-pyrrolidinone (100 ml) was
kept at 155 °C for 4.5 h. After cooling water (500 ml) was added followed by

20 extraction with ethyl acetate (3 x 200 mi). The organic phase was washed with
water and saturated calcium chloride solution ghd dried over magnesiUm sulfate.
Removal of solvent in vacuo gave an oil which was purified by chromatography
(silica gel, ethyl acetate) giving 1-(4-fluorophenyl)-3-(2-hydroxyethyi)-2(3H)-
benzimidazolone (2 g) as a solid, mp: 124-26 °C.

25 The oil was dissolved in dichloromethane (60 ml) and thionyl chlonde (10 ml) and
dimethylformamide (0.5 ml) was added followed by reflux for 16 h. Removal of
volatiles in vacuo gave 1f(2-chldroethyl)-3-(4-ﬂuorophenyl)-2(3H}-benzimidazolone
(2 g) as an oil. | ' |
The obtained chloride was treated with 1-(1,4-benzodioxan-5-yl)piperazine (2.4 g)

30 according to' the method described in' EXAMPLE 2 giving the title compound as a

crystalline material. Yield: 1.7 g, mp: 161-62 °C. 1H NMR (8, CDCly): 2.55-2.65 (m,

4H), 2.70 (t, 2H), 2.85-2.95 (m, 4H), 4.05 (t, 2H), 4.15-4.25 (m, 4H), 6.35-6.50 (m,
2H), 6.70 {t, 1H), 6.95-7.20 (m, 3H), 7.30 (d, 1H), 7.40 (t, 2H), 7.55-7.65 (m, 2H).
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benzimidazolone, 13a.

5 ' | | _
A solution of 1-(4-fluorophenyl)-3-(1-propen-2-yl)-2(3H)-benzimidazolone (prepared
by arylation of 1-(1-propen-2-yl)-2(3H)-benzimidazolone (J. Davoll, J. Chem. Soc.,
1860, 308) according to the method described in EXAMPLE 12) (5 g) in ethanol
(100 ml) was treated with conc. hydrochloric acid (50 ml) at room temperature.

10 After stirring for 1,5 h water (150 ml) was added, The resulting precipitate was col-
lected by filtration and dried. Yield: 4 g of 1-(4—flubrophenyl)-2(3H)-behzimidazol—
one, mp: 209-10 °C. : ' |
The 4 g of product was dissolved in tetrahydrofuran (100 ml) followed by addition of
potassium tert-butoxide (3.0 g) during 5-10 min. After stirring for 10 min 1,4-

15 dibromobutane (15 ml) was added followed by heating to 50 °C for 5 h. After
filtration and removal of spl_vént the remaining oil was purified by column chromatogra-

- phy (silica gel, heptane, heptane/ethyl acetate 1:1). The product, 1-(4-bromo-1-

' butyl)-3-(4-fluorophenyl)-2-imidazolidinone, (5.0 g) was obtained as an oil.
Treatment of the oil (2.5 g) with 1-(1,4-benzodioxan-5-yl)piperazine (2.5 g)

20 according to the method described in EXAMPLE 2 gave the titlie compound as.a
crystaliine material. Yield: 1.9 g, mp: 145-47 °C. tH NMR (8, CDCh): 1.55-1.75 (m, .
2H), 1.80-1.95 (m, 2H), 2.45 (t, 2H), 2.55-2.70 (m, 4H), 3.00-3.15 (m, 4H), 4.00 {t,
2H), 4.20-4.40 (m, 4H), 6.45:6.60 (m, 2H), 6.75 (t, 1H), 7.00-7.30 (m, 6H), 7.45-

© 7.55 (m, 2H). - |

25 .
EXAMPLE 14 _
1-Cyclopentyl-8{2-{4-(2-phenylbenzofuran-7-yl)-1-piperazinyllethyi]-2-imidazolidi-
none, oxalate, 14a. ' '

s0 A mixture of 2ii (1.1 g), 5% Pd/C, glacial acetic acid (2 ml) and ethanol (100 mi)
was kept under a hydrogen 'atmosphere at 4 atm. of pressure for 72 h. Filtration
and removal of solvent /n vacuo gave an oil which was dissolved in ethyl acetate
(15 ml). Addition of oxalic acid gave the title compound. Yield: 0.5 g, mp: 182-83



doubt &2 FERJ’ Hc c\Fr 83 ngMENSCHELNGEM| ) ar e Yconveni ently perforned by ca?-&%8ic
hydr ogenatton-in an al diBbblINAIh CHEiE presence of a palladiumcatal yst or by’
treatment with ammonium formate in an al cohol at el evated tenperatures in
the presence of 15 a palladium catal yst. whereupon.the conpound of Formula
l. is isolated as the free base or a phampaceuti- cally acceptable acid
addition salt thereof. 20 Exanples. In the followi ng the invention is

e 1ol S ORGP 6351186 i, BB B0 PR 9405 18936 e
ot o - AN R ah 400 ol 4 L IS AL e oy SR BB BTG,

(600 m) CKCQHP@(%@"ZH)Q' (100 g) was added dropwi se. After stirring for
hal f an holUr_a

dropwi Se. aniyhs 3 difoiond 3metRA-beRStRANg])-{AP8ratnylfRihnyd ded
5 2-imidazolidinone, oxalate, 14b, mp: 94-98 °C. TH NMR (CDClg) § 1.26 (s, 6H),
1.40-1.75 (m, 8H), 3.00 (t, 2H), 3.05-3.35 (m, 12H), 3.40 (t, 2H), 4.00-4.15 (m, 1H),
4.20 (s, 2H), 6.65-6.76 (m, 1H), 6.75-6.85 (m, 2H). |
1-Cyclopentyl-3-[6-{4-(2,3-dihyd ro-3,3-dimethyl)-7-benzofuranyl)-1-piperazinyl]-1-
hexyi]-2-imidazolidinone, oxalate, 14c, mp: 128-31 °C. tH NMR (CDCls) 8 1.25 (s,
10 6H), 1.20-1.75 (m, 16H); 2.95-3.10 (m, 4H), 3.15-3.40 (m, 12H), 3,95-4.10 (m, 1H),
4.20 (s, 2H), 6.65-6.75 (m, 1H), 6.75-6.90 (m, 2H). '
1-Cyclohexyl-3-[3-4-(2,3-dihydro-2,2-dimethyl)-4-benzofuranyl)-1-piperazinyl}-1-
propyl]-2-imidazolidinone, oxalate, 14d, mp: 181-83 °C. 1H NMR (CDCI3)5 0.95-
1.45 (m, 5H), 1.35 (s, 6H), 1.50-1.65 (m, 3H), 1.65-1.90 (m, 4H), 2.80-3.00 (m, 4H),
16 3.00-3.30 (m, 14H), 3.40-3.55 (m, 1H), 6.85 (d, 1H), 6.40 (d, 1H), 7.00 . 1H).

Pharmacology

The compounds of Formula I have been tested according to established and
20 reliable phamacological methods for determination of the affinity to the 5-HT1a

receptor and for detemination of the efficacy of the compounds with respect to said
receptor, The tests were as descibed in the following.

Inhibition o_f'SH-é-OH-DPAT Binding to Serotonin 5-HT¢4 Receptors in Rat |
25 Brain in vitro,

By this method the inhibition by drugs of the binding of the 5-HT1 agonist 3H-8-

OH-DPAT (1 nM) to 5-HT1a receptors in memibranes from rat brain minus cerebell-

um is determined in vitro . Accordingly, this is a test for affinity for the 5-HT1a

receptor. The assay was performed as described by Hyttel et al., Drug Dev. Res.
30 1988,75, 389-404. ' |
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60 [ e2R]FEBf (S 317B3ir sSMEDIRENAY S&HEllr e was poured into 2 M sodium hydro'iﬁ:f@'
solutiron (4 1). The phdgsClNel €HEEparated and the organi ¢ phase washed with
2 M sodi um hydroxi de (500 m ). Renoval of solvent in vacuo l-eft a colorless
oil (120 g) of 3- cycl ohexylthio-1-propanol which was sufficiently pure for
use in the next step. 17 To a soluti gy of 3-cycl ohexyl t hi o-1- propanol
(60g in glacial acetic (250 nl) hydrogen peroxide (35%in water, 210 m)

e e Bnuddo bR e DL Sy rdpérned st £Bn- Q‘m 1

1). The or ppRags.phase was washed several times with 1 M SOdI um5 hydr oxi de.
Renovatl of sol vent gave an oil was treated at refl Uﬁ erature with

1- M sodi unThFdﬁé&dﬁd@eédg@eﬁﬁr}m‘ﬂ%melsﬂ"ﬂ&)(??%@?\' anfagppigtic ?‘Ft adest eom-
drying.of sound in vivo. A related method is described by Tricklebank, M. D., ef al, Eur. J.
s Pharmacol, 1987, 133, 47-56; Amt, J. Pharmacology & Toxicology, 1989, 64, 165.

PROCEDURE
Male Wistar rats are trained to discriminate between 8-OH-DPAT (0.4 mg/kg, i.p.,
16 min pretreatment) and physiological saline in operant chambers equipped with
10 two response levers. Between the levers a dipper is placed, where water rewards
(0.1 ml) are presented. The rats are water deprived for at Iéast 24 handwork in a
fixed ratio (FR) schedule (final FR=32). -
Following 8-OH-DPAT administration, responding is reinforced only on a designa-
ted (drug) lever, whereas responding on the opposite lever has no consequences.
16 Following saline administration, responding is reinforced on the lever opposite to
the drug lever. Drug and saline trials alternate randomly between days. The level of
discrimination accuracy is expressed as the per cent diug responses and is
calculated as the number of correct responses x100 divided by the sum of the
correct and incorrect responses before the first reward. The time to the first reward
20 is also recorded as a measure of reaction time. When stable accuracy (mean
correct responding = 90%; individual rats at least 75% correct responding) is
obtained test sessions are included between training days. Test compound is
injected s.c. or p.o. at appropriate time before 8-OH-DPAT and the test begins 15
min after 8-OH-DPAT injection. The test trial is terminated when a total of 32
25 responses are made on either lever or when 20 min have elapsed. No reward is
given and the rats have free access to water for 20-30 min aiter the test. The
effects are expreésed as per cent inhibition of drug responding. Only results from
rats making at least 10 responses on one lever are included in data analysis.
Furthermore, only test sessions in which at least half of the rais respond are
30 included.
The per cent inhibition of drug response obtained for each dose of test compound
is used to calculate EDsg values by log-probit analysis.
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the or?aﬁ'i:% B‘ﬁaéé '3verMEPr£1 H@s&ﬂ? sulfate, and removal of solvent inRyi%@8
gave a“col érless oil (311}E gk Q‘uéycl ohexyl Sul'fl'ﬁkl‘sjﬁketﬂlas-mﬁ had whi ch was
used without further purification in the next s | on of

3- cyclohexylsulfonyl 1- propanol (37 g) and tr|e
net hyl ene chloride (400 M) was treated opw s err WI t h
nmet hanesul fonyl chloride (15 m ). After stirring for 2 h at room

tenper at ur Géﬂ&aﬁkitluheld/\ﬂfe Distraninative Stintulue Propdrtiésanducedddy 8-OH-
sul fate. Renoval of solvent in vacuo gave a viscous oil (49 g) of

3-cycl ohexP%Tf'BrBﬂ 1- propyl nethanesul fonate. 15 A m xture of’

3-cycl ohex I %@I%eo

df oxan- 5- ylyr;h%]plképég?%gs%g t?ééj&'?lﬁgand%e@ném u g%%‘i’r%%ic e{?enétnj%f&g;sel sgbutyl
ket one (20@oung magdvo. K telated rhethodls ldesérilbdd by Teiokiebank MDDalsuﬁraﬁhmt ahit in

vacuo gave an oil um chromat ography (silica gel,
el uent : I@H’WR W%%’Ppg’gﬂy{ﬁngz—"& 2:2). The title conpound

crystalli zed as the oxal ate salt from 20 acetone by addition of .oxalic

acid. Yield: 8. np: 162-64 0C
PROCED JRE

The procedure is the same as for the antagomsm test mentioned above, except

that the test compound is substituted for 8-OH-DPAT and injected s.c. usually 30
10 min or 45 min, respectively, before beginning of the test. .

The per cent drug responce obtained for each dose of test compound is used to

calculate EDsp values by log-probit analysis.

_Inhibition of 5-MeO-DMT-Induced 5-HT Syndrome in Rats
15 The so-called 5-HT syndrome is a characteristic pattern of behaviours which are
induced by 5-HT agonists with effects on 5-HT, possibly 5-HT14 receptors (Smith,
L:M. and Peroutka, S.J., Pharmacol. Biochem. & Behaviour,1986, 24, 1513; Trickle-
bank, M. et al, Eur. J. Pharmacol. 1985, 1717, 15). This test is a test for dete'rmihing
the antagonist effects of a test compound on 5-HTa receptors in vivo by measur-

20 ing the abllity to inhibit 5-MeO-DMT induced 5-HT syndrome.

PROCEDURE
Male Wistar rats (Mol:Wist) weighing 170-240 g are used. Test substance is
injected s.c. before 5-MeO-DMT 5 mg/kg, s.c. Four rats are used for each dose. A
25 control group pretreated with saline is included each test day. 10, 15 and 20 min
later the rats are observed for presence of serotonin {5-HT) syndrome. The
following symptoms are recorded: 1) forepaw treading (“piano playing”), 2) head
weaving and 3) hindleg abduction. Furthermore, flat motility is scored. Each part of
the syndrome is scored as follows: marked effect (score 2), weak syndrome (score
30 1) and no effect (score 0). The scores of the three observation periods are added.
Thus the maximum obtainable score for four rats is 24. The effect of the test
substance is expressed as percent inhibition relative to the control group.
The percent inhibition of the piano playing syndrome is usea as the response and



'H NVEEA BEB DRBOM . o%‘ERIC&'S'“L( AE6H) , 1. 80-1.90 (m 2H): 1.95-2.10 (r%ih’ﬁ?
2.90- '3.20°(m 13 H), 4MEBCHABOCHEN 4H), 6.45-6.60 (m 2H), 6.75 (d, 1H).
I'n a simlar manner were al so prepared: 25 ' .

1- (1, 4- Benzodi oxan- 5-yl ) - 4- ( 3- phenyl sul f onyl - 1- pr opyl ) pi per azi ne,

hydrochl oride, |b, np: 184-96 [err]C. 'H3&MR ([err], DVMBO: 2.00-2.20 (m
2H), 3.00-3.25 (m 6H), 3.30-3.60 (m 6H), 4.15-4.30 (m 4H), 6.45-6.60 (m
2H), 6.75 EpgyNdlue Zr@@al@ulﬁfbc(lﬂ?lﬁfﬁrobft’ afalyéd. 2M). 8.00 (b, 2H).

1- (3- Cycl ohexyl sul f onyl -

-propyl)-4- (2 3- d|hydrobenzofuran 7- yI)plperaZ|ne 30 mal eate, 1lc, np:

166- 68 NVR_ (8 . 1.60-1. 70 1H) |
10 75- 1. ggr( ?$?5W§é!§§€hﬁ’§)%ﬂ‘h%i?’,ﬁmé'."gg[ai’.r%ﬁ)?( 17H), 4. 50(?1, IZ_DH),
6.05 (s, 2H), 6.65-6.80 (m 2H), 6.90 (d, 1 H).

1- (2, 3- Dghy dirpigne qt HH@OH—WHB[@DMM‘FNKMGW&&%C&M)pl per azi ne,

naleate

Compound No. ICso Compound No. ICso

10
1a . 2.6 2ee 43
1b 7.8 2ff - 6.6
ic . 26 29g ' 2.8
1d 190 2hh 130
15 1ie 23 2ii 300
1f 1.1 2jj . 1.1
2a 16 - 2kk 5.7
2b ' 18 21 10
2c 18 2mm 17
20 _ 2d 17 2nn 5.4
2e 045 200 . 44
2f 54 ' 2pp 20
2g 37 2qq 300
2h 28 3a : 18
25 2i 30 © . 4a , 18
2j 53 4b- 40
2k 15 4c 19
2! ' 72 ba- 11
2m - 12 5b 12
30 2n 3.2 6a 220
20 51 7a 51000
2p - 37 8a ' 3.9
2q 13 _ %a 230
2r . 23 10a 1.2
35 2s 32 : 11a . 3.5
2t 15 12a 36
- 2u 110 ~ 18a 22
2v 71 14a 9.7
2x 75 14b . 38
40 2y 28 14c 7.5
2z 34 14d 22
R2aa 11 Buspirone 41
2bb 0.92 Gepirone 310
2¢C .83 Ipsapirone . 17
48 2dd - 0.5 Flesinoxane 4
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18 1d, Pt 180- 31°% 1’15"?&\%59; [CE‘F’FElM, DVEY) : 2.00-2.20 (m 2H), 00-3. 50° (l?rfz'
16H), 4.55°(t, 3H), 6. 1ME1(1§I MryiEls. 65-6.85 (m 2H), 6.90 (d, 1 H).

I-'(1, 4- Benzodi oxan- 5-yl )-4-(3- |sopropylsulfonyl-l-propyl)piperazine,
fumarate, le, np: 166-67 [err]C. [err]H NMR ([err], DMBO: 1.25 (d, 6H),
1.80-2.00(m 2H), 2.50-2.65 (m 5 6H), 2360-3.05 (m 4H), 3.05-3.15 (m -
2H), 3.30 (h, 1H), 4.15-4.30 (m 4H), 6.50 (t, 2H), 6.60 (s, 2H), 6.70 (t,

1H) . Ris seen from Table 1 that most of the comfounds of the present mventlon bind to
1-[3-(1- Adarrant 1-4-(1 enzod| oxan- 5- é)er azi ne,

14, np: 143heb- nA]recelpér with lt(e[smmpa ) referwelc@apqm g#pich as.
2.00-2. 25 2.70 4H), 2:90-3.00 2
3:00- 3. 15 HRSPMQ 957“2'3’?‘2( éﬂﬁ'ﬁ%‘"?ﬁﬁéglo 4: ng4 BED(m oH), 6. 58[]]6. agb(m

2H), 6.80 (t, EXAWPLE 2 1 -[3-[4-(1, 4-Benzodi oxan-5-yl)-1
- pi per azignyl }mbtm@nyoi-r_ BPATCUE BATA (ED%p valliesindimol/kg, s.c.)

Compound No. Antagonism _ Agonism
10 _ . '
1a >0.62 0.034
1b - NT ' 0.099
1c NT 0.069
: 1e ' >10 see note a)
16 1f ' NT 0.052
' 2a : >11 - 3.1
2b 27 >11
2¢ >2.6 0.76
2d E 6.3 see note b)
20 ' 2e _ 6.1 - see note ¢)
2f ) NT 40
S 2g >11 : : 1.6
- 2m ~ NT _ 23
2n NT 0.13
25 20 23 27
- 2p NT 1.1
2y 1.9 - NT
2bb NT 0.036
3a NT - 0.020
30 5a NT 1.8
Buspirone NT 0.62
Gepirone ' NT 0.81
lpsapirone - NT 1.6
Flesinoxane NT 0.38
35
note a): partial agonist, 30 - 75% response at 0.04 - 10 umol/kg
note b): partial agonist, 30 - 50% response at 0.08 - 19 umolkg
note ¢): partial agonist, 20 - 60% response at 0.6 - 2,4 umol/kg
%0 . _

It is seen from Table 2 that the compounds of the present invention both include
agonists and antagonists as determined in the 8_-0H—bPAT cue model.
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hydr oRIFEF; P8, a4 15MRIGINA (Mo 1- ( 1, 4-benzodi oXans-ﬁ-X YsiaRdaPer aiMd . 5

g), 1«(3-chl oro-1-pr opMENI@NAIpRBE/| - 2- i ni dazoMhig pot assi um
carbonate (3 g), and potassiumiodide (0.1 g) I(l ‘\ tyl ketone was
refluxed for 20 h. Filtration and renoval of sql . gave a

vi scous oil which was separated by col ur®@7 chromato- 20 graphy (silica gel,
eluent: ethyl acetate/nmethanol/triethylamne = 15:4:1). The title conpound

was isol ate i ' | mg-ﬁ Ifd(FD ' OfgEsalt from
acet one by 3@@;&'%6“ Féﬁwdam ."?(leel ; ?Mgrganr%n 229-32 [err]C
1H NVR ([er ' ; 1'.'@- . (r'rf 2H), 3.00-3.25 (m 6H), 3.30 (t, 2H),
3.40- 3. 65 (Red)—3—+0—4-B0~A—d—4—1+5-4360(m—4H—6456. 70 (m
2H), 6.75 (t, IH, 7.00 (t, 1H, 7.30. 25 (t, 2H), 7.60 (d, 2H), 11.30 (b, 1
H. In a5sin| &ompownd Neere al so prEBsred: 1 '

-[2-[4-(1, 4-Benzodi-oxan-5-yl)-1

- pi perazi nyl ] et hyl|-3-cycl opentyl -2-i m dazol i di none,

1a : 2.3
: 1b 9.5.
.10 1c ' 12
- te 5.1
- 1f 0.47
2a ' 6.6
2b 8.9
15 : 2c ' 15
2d 10
2e 4.7
2f 28
29 10
20 , 20 . 9.0
' 2p 4.2
2y . 2.7
2bb 0.78
' 3a 5.2
26 ba 12
Buspirone . 43
Gepirone : 32
Ipsapirone 26
Flesinoxane - >44

30

It is seen from Table 3 that the compounds of the present invention are antagonists
in the 5-MeO-DMT inhibition test. '

35 Furthermoré, the compounds of the invention were tested with respect to affinity for
the o1 adrenoceptors and for the dopamine D» receptor by determining their ability

to inhibit the binding of 3H-prazosin to a4 adrenoceptors (Hyttel, J. et al, J. Neuro-

chem., 1985, 44, 16'1 5; Skarsfeldt, T. et al, Eur. J. Pharmacol., 1986, 125, 323) and
the binding of 3H-spiroperidol to D2 receptors (Hyttel et al, J. Neurochem., 1985,

40 44, 1615).

Some of the compounds of the present invention showed high selectivity for the 5-



hydr oc¥f 6FF d&8 éB;B“np;”Egé’;?‘P‘ @CEE” NVR' ([err], CDJerr]): 1.45-1. 9f-12®
8H), 3+00-*30 3.30 (m ICIML3GHEY 60 (m 8H), 3.60-3.85 (m 4H), 4.15-4.35
¢m 5H), 6.50 (d, 1H), 6.65 (d, 1H), 6.80 (t, 1H), 12.30 (b, 1H). 1
-[2-[4-(1, 4-Ben zodi oxan-5-yl )-1 -p iperazin yl]ethyl]-3 -phenyl-2-im

I dazol i di none, 19 hydrochloride, 2c, 8®: 288-90 [err]C. [err]H NMR
([err], DVBO): 300375(m 10H), 3.85 (t, 2H), 4.10-4.35 (m 4H),

4.50-4.75 (HT, oe{ﬁeﬂf_wﬁlg GtHen c&hﬁeu&@ of Qﬁe irfdntion. Skbviéd n'hk&d b_ﬁ'n&ﬁg(t
2H), 7.60 (d, A2H) 1H). -(2-14 4-Benzodi oxan-5-yl)-1

- pi per azi n;prp&leayA]cestamyclasamf umdaamthlm this invention showedthigh affinityto

103- 1411 Ler et %ﬁj ! ﬁcﬁh@ré%ﬁé %e%%ﬁl tha &eﬂlﬁn@?‘%ﬂ%ﬁé&@##ﬁr&

2 90' beneficial in the treatments of various diseases.

It is seen from the above tables 1; 2 and 3 that the present compounds have high

- affinities for the 5-HT 44 receptor. Furthermore, it is seen that this series comprises

compounds showing effects as partial agonists with medium to low efficacies. In

particular, it is noted that some of the compounds show antagonistic effects in the 5

10 -MeO-DMT test and very low efficacies in the 8-OH-DPAT cue test. Furthermore,

some of the compounds show both high affinity to 5-HT15 and dopamine D,
receptors and show high efficacy effects in the 8-OH-DPAT cue test.

Formulation Examples

15
The pharmaceutical formulations of the invention may be prepared by conventional
methods in the art. .

For example: Tablets may be prepared by mixing the active ingredient with ordinary
adjuvants and/or diluehts and subseduently compressing the mixture in a conven-

20 tional tabletting machine. Examples of adjuvants or diluents comprise: com starch,
potato starch talcum, magnhesium stearate, gelatine, lactose, gums, and the like.
Any other adjuvants or additives usually used for such purposes such as colour-
ings, flavourings, preservatives etc. may be used prowded that they are compatlble
with the active ingredients.

25 Solutions for injections may be prepared by dissolving the active ingredient and
possible additives in a part of the solvent for injection, preferably sterile water,
adjusting the solution to desired volume, sterilization of the solution and filling in
suitaple ampules or vials. Any suitable additive conventionally used in the art may
be added, such as tonicity agents, preservatives, antioxidants, etc, .

30 Typical examples of recipes for the formulation of the invention are as follows:

1) Tablets containing 5.0 mg of Compound 1a calculated as the free base:
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3. 05 EWEEH)% 317185 3 HEDI 40-3. 55 1H), 4.15-4.30 At
6.4-6:55 ('m 2H), aaol‘(Eg IEM)CH%VF?O(t 1I(—|)m 7H290(b 1H. (m i
~-[4-[4-(1, 4-Ben zodloxan5 -yl)-1 -p iperazinyl]-1

-butyl]-3-cycl ohexyl -2-i mdazoli- 10 di none, hydr oc tﬁg},&masg&nw‘;acwlz 22

[err]C Jerr]H NNR(8, DMSO): 0.95-1.153an 1H),
1.40-1.65 (m 5H), 1.65-1.85 (m 4H), 3.00- 3 25 (m 8 mﬂ\m

8. 00
-C ycl ope ntyl - -[ 4-(2,3-d ihydrob ‘enzofu

3.40-3.60 (m 5¢%mp%ub§ .30 (m 4H), 6. 4 8 (m 2
ran-7 -y 1)-1- quxﬁosam ny Ilethyl]-2 -i m 6 l'BgdazoI I di none, hydrochl ori de,

(b, 1H), 11.40

2f, np: 200-2 [ HNI\/R([err] DVBO) 0-1.80 (m 8H), 3.00-3.80
¢m 18H), 4oo'§‘r149 4.50 (t, 2H), 38%@685(m 2H), 6.90.(t, 1H),
11. 05 l(io 31I—|)h 2 ]bel'ﬂulasbydrobenzofzwm? 7-yl)y-1 -piperazinyl]-1

- propy phen |m zoli - dinone, hydrochloride, - -2g, np: 225-28
[err]C. $err]H Kdmzogl[y@ta:ll]ne@mse 1.95-2. 192M9 2H), 20 2.95-3.40 (m 12H),

3.40-3.70 (m G&OSGETI%QH&;S séltum fy&é)A(t , Q_Id)mQG 65-6.80 (m 2H),

Magnesium stearate 0.84 mg

2) Tablets containing 0.5 mg of Compound 1f calculated as the free base:

10 - Compound 1f . 05mg
Lactose | 46.9 mg
Maize starch 23.5 mg
Povidone 1.8 mg -
Microcrystalline cellulose 144 mg

15 Croscarmellose Sodium Type A 1.8 mg
Magnesium stearate 0.63 mg

3)  Syrup containing per millilitre:

Compound 2bb 2.5mg
20 Sorbitol : 500 mg
Hydroxypropylcellulose : 15mg
Glycerol _ 50 mg
Methyl-paraben - ' 1mg
Propyi-paraben 0.1 mg
25 Ethanol 0.005 mi
Flavour : 0.05mg
Saccharin natrium : 0.5 mg
Water - - ad 1 mi

30 4) Solution for injection containing per millilitre:

Compound 2e _ 0.5mg
Sorbitol | - 5.1mg
Acetic acid '0.08 mg

Water for injection ad 1 ml



6.90 (&S 7768 ( E?L C'?Erlaﬁ 7.60 (d 2K, 11.20 (b, P118472
4-[4-[2- (3 “Phenyllmdaz AL LREM. 1 yI)ethyI]

«pi perazinyl]-2,1, 3- benzothl adi azol e, nul eat e, M]C
[err]H NVMR (8, DIVSO) - 3.20-3.95 (m 18H), 610( ﬂn (m 2H),
7.35 (t, 2H), 7.55-7.70 (m 4H). 25 1 [QD[ 4- ( m cmm“ ura
n-7-yl) -1 -p iperazinyl]ethyl].-3-(4-f Iuoropheny -2- 4 m*dagol T di hone,
fumarate, 21, np: 188-90 [err]C J[err]H Nl\/R([err] DI\/BO) 2.55-2.70 (m
6H), 2.95-3.15 (m 4H), 3.10 (t, 2H), iaﬂjﬁ) - 3.55 (t, 2H), 3.80 (t,"
2H), 4.50 (t, 2H), 5.10 (b, 2H), 6.60 €& 6. 65 (d, 1H), 6.75 (t, 1H).
6.80 (d, 1H), 7.15 (t, 2H), 7.50-7.60 (m 2H). 30 Et hyl

7~[4-[2-(3-phenyl -2-i mdazolidin-2-0on-1-y I)etdy ] - 1-pi perazinyl]-2-indolyl
car- boxyl &t e, Adusedibenze compoundTharacterised incthattf ievR ¢orapolind p¥sbe:

135 () 63 eneful Forutla £

wherein A is a 2 to 6 membered spacer group selected from alkylene, alkenylene,
10 and alkynylene each of which may be branched or straight chain, or a 3-7

membered cycloalkylene group, said spacer group being optionally substituted with

aryi or hydroxy; | |

B is a polar divalent group selected from SO, SO, and a group of Formula I,

/Z\

—,NYN—
w

wherein W is O of S, and Z is selected from —(CHa),~ n being 2 or 3, -CH=CH-,
—COCH2z—, -CSCHgz~, or 1,2-phenyliene optionally substituted with halogen or trifiuo-
romethyl; '

I

18

U is N or CH; the dotted line designates an optional bond, and if it designatés a
20 bondUis C; '
X is selected from the group of divalent 3 - 4 membered groups consisting of

/ \ / \ \o .

QQ<_ é)\_)"

\em/
/\__/\ \_) <_/ \oz=-/ <_/
HN ‘K
———— ---- wews -—
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20 2. 7% 5ERO% miTHs) "E%%I”@LJ%E an ! 3 40 (t

(t, 2Hr, 4735 (q, 2H), SEBGINA, CHEM) 6. 80 (d, ., 6.95-

¢d, 1H), 7.25-7.40 2 7.60 (d, 2

(1-[2- |[_|)4-(1 Napht yl )(T pi rlj)er azi nyl ](et hy:_? 3- phenyl ‘M‘“L“M!“J“ Wuuile
fumarate, 2k, 5 np: 176-80 [err]C 1H NNM([err] 0 (t 2H) ,
2.65-2.90 (m 4H), 2.95-3.15 (m 4ro 3.40 (t, 3. 55 (t, , 3.80 (t,

2H), 6.60 (s, 24, H% éd 1|é—|) 739(t 2H) , 740(t 1H)
7.45-7.65 , 05-4 5
'1[2[4(1(%%od® ’3? as(”é \i)

|

“pi per azi ny/] Nyl | et hyI m d: zo idi no y ro hI oride, nmp:
250-52 [err])/C err H\ er d& 3H) 295370(m 10
18H), 4.15- 4 6. 3@' H25 (t, 1H), 10.65

(b,

1H).
1-[ 2-[ 4- Bené)fdran 7-vyI pe\azr nfl ] thyIﬂ{-@ Q/ I\\2-i mi dazol i di none,
hem fuma- r e,SZmS-,[rp ng erlq\C, e}N] DVBO): 2.60 (t,
oH), 2.65-2. M m4,320 3.35 , 3-60 (t, 2H),

380(t 2H)/ 37548,.‘@%/6\75(1)%&53 A)
SYSSWS NS (__/

s N N |
/N /N /N /N /N
O N Ny O S N Ny 8§ HN_ N Ny NH

wherein the dotted lines indicate optional bonds; thereby forming a carbocyclic or
heterocyclic ring fused with the benzene ring ;

10 R1 is alkyl, alkenyl, cycloalk(en)yl, aryl, cycloalk(en)ylalk(en/yn)yl, arylalkyl diphe- -
nylalkyl, any alkylgroup optionally being substituted with one or two hydroxy
groups, with the proviso that if Z is 1,2-phenylene and U is N, then R1 is selected
from aryl and substituted aryl; : '

R2 and R3 are independently hydrogen, lower-alkyl or they may be linked together,

15 thereby forming an ethylene or propylene bridge;

R4, RS, and RS are independently selected from the group consisting of hydrogen,
halogen,' lower alkyl, lower alkoxy, hydroxy, lower alkylthio, lower alkylamino or di-
lower-alkylamino, cyano, nitro, trifluoromethyl and trifluoromethyithio;

R7 and R8 are independently selected from the group consisting of hydrogen,

20 halogen, trifluoromethyl, lower alkyl, lower alkyl substituted with one or more
hydroxy groups, atyl, cyano, a group —COOR®? and a group ~CONR10R11, R9, R19,
and R11 being hydrogen or lower alkyl; 'any aryl group present being optionally
substituted with one or more substituents selected from halogen, lower alkyl, lower
alkoxy, hydroxy, lower alkylthio, lower alkylsulfonyl, lower alkyl- or dialkylamino,’

25 cyano, trifluoromethyl, or trifluoromethyithio; | ' '
and bharmaceuﬁcaﬂy aoceptable acid addition salts thereof.
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(s, T % FET°86 (7i%1 WFPIM5 GE%s (m 2H), 7,30 (1. 2H). 7.60 (d, 1'°|f19/2B
7.95 (s, 1*H). 15 1 [ZMDI(C?.NFQr LBy dr o- 2, 2- di net hyl benzofu ran-7- yI)

~pi perazi nyl ] et hyl ] -3-phenyl -2- i m dazol i di none np:
220-30 C.[err] HNWR ([err], DI\/SO) 1.40 (s, Lﬂﬂﬂ!mm@"ﬂﬂlﬂﬂ 3. 10 3 45
(m 6H), 3.50-3.75 (m 8H), 3.85 (t, 2H) 426.65-6.80°(nm 2H) S5 6*85:(d, 1 H),
7.00 (t, 1 H, 7.35 (t, 2H), 7.60 (d, 2H), 935(b 1 H, 11.30 (b, 1 H. 1
-[2-[14-(1, 4 Ben by | Sidere [ l; '

I dlazol i di nf)hne 4 % raggﬁ égrclbgcgngRprféﬁl g%%EBO [elb? Clﬁ?grrareﬁ—llf\l?l\%aﬁoerer]-,
VSO : 1. oanembemqallqlewgrom(m 16H) 3.90 (h, 1H), 4.15-4.30 (m 4H),
6.50 (d, 1H), 6.60 (d, 1H), 6.25 (d, 1H), 10.95 (b, 1H). 1

0/01 opentyl -3-[2-[4-(2, 3-di hydro- 2, 2-di met hyl benzofuran-7-yl)-1

- pi per azi nyg.] etAhgdrhp oﬁndﬁbdaziiri tbOluim 1 Obﬁardem'i#eﬂimmmaois &0. SﬁEiﬁ&
[ert]C. [err]H NVR ([err :1.45 25 1.45-1.75 n} I-& 3.00
(s, 2H), 3.9rOuB. oid’qrmulqhﬂ)as defingd in Claig) 1 wﬁ Wn; OrandiZ)is salegtedifrom (m

1H), 6.70-6. - B4 Am nwng 6 o, (SleEH_ dnf? ;(-Bherﬁhﬂne aﬁtlgl%lﬂbsubgmuted with

halogen or triflucromethyl.

4. A ;:ompOUnd according to Claim 1, characterised in that X is selected from
10 the group of divalent 3 — 4 membered groups consisting of

OESIEING P
4‘.«\3 //\\ /\) (/\

15 5. A compound according to Claim 1, characterised in that R is lower alkyl,
aryl, cycloalkyl or aryl-lower alkyl.

6. A compound according to Claim 5, characterised in that R1 is lower alkyl,
phenyl, phenyl substituted with one of the substituents as defined in Claim 1, C5-Ce

20 cycloalkyl, adamantyl, phenyl-lower alkyl optionally substituted with one of the
substituents as defined in Claim 1 or naphthyl.

7. A compound according to Claim 1, characterised in that R2 and R? are both
hydrogen.

25 _
8. A compound according to Claim 1, characterised in that R4, RS, and Ré are
each selected from the group consisting of hydrogen and halogen.

9. A compound according to Claim 1, characterised in that R7 and R® independent-
s0 ly selected from the group consisting of hydrogen, lower alkyl, aryl, a group
—COORs®, Re being hydrogen or lower alkyl and a group -_CONHg.

i~
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1 Ade%?a‘i'ﬁ%ug% f729[54 (‘EDIEI%E‘E!E% oxan-5yl)-1 | P.19720
- pi perazi myl J et hyl ] - M‘EM&H‘@MWMO% hydrochl ori de, 2q, np: 246-48 |
{zesrag]gES%H(NIVRIESI[_Derr]4 1?\/5%0(155165(m 6H), 1.90- 30 2.10 (m -9H),

m m 4H), 6.50 (d 6.75 (t,
1H), 10.85 (b, 1H). 21 1-[2-(4-Benzof48 an- 4”“1"1 ll‘ﬂmﬂmn“mm (
- pi perazi nyl)et hyl]-3-phenyl -2-im dazol i di none, *sesqut f I+ Har at €, ,
207-9 C. [err]HNWR ([err], DVMBO: 2.65 (t, 2H) 270280(m 4H)
3,10-3.20 (m 4H), 3.40 (t, 2H), 3.55 (t, 2H), é 3H),
8.65-6.70 (0 AHdompodsd acodrding to+§laim. aJochathﬂse Hin th;a.teW @nﬂ are7. 55

Sy T 5. cRelrontyy sofbcled i e abtefid ok hosth @S@%@‘%%be%- s

[err]C. 1HoPBnAllysiDstittiRQith bnélofth8 Gubstituéhls ad défined in Claim 1, a group
5 —COORS Re being hydrogen or lower alkyl and a group —CONH..

11. A pharmaceutical composition characterised in that it comprises at least one

novel fused benzoderivative according to any of Claims 110 or a pharmaceutically

, acceptable acid addition salt thereof in a therapeutically effective amount and in
10 combination with one or more pharmaceutically acceptable carriers or diluents,

12. Use of a fused benzoderivative according to Claim 1 or an acid addition salt
thereof for the manufacture of a pharmaceutical preparation for the treatment of
anxiety disorders, depression, psychosis, impulse control disorders, alcohol abuse,

15 ischaemic diseases, cardiovascular disorders, side effects induced by conventional
antipsychotic agents and senile dementia. |
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3.45 ZZFEEH)% 37 %s(t”":(;%w E’:ﬁb@ 75 (m 4H), 4.00-4.20 (m 1H), &FR8%B.
1H), 6"75‘\Tdd 1H) E .30 (m 2H), 8.00 (s, 1H), 11.20
¢tb, 1H). '
t-[2-(4-Benzo[ b] thi ophen 7-yl - 1-pi perazinyl)ethyl]-3-phenyl -2-imdazolidino
re, 2t, 10 np: 136-38 C. [err]H NVR ([erghy, CDC[err]): 2.70 (t, 2H),
2.70-2.85 (m 4H), 3.15-3.35 (m 4H), 3.50 (t, 2H), 3.55 (t, 2H), 3.80] (t,
2H), 6.90 (d,1 H), 7.00 (t, 1 H, 7.20-7.45 (m 5H), 7.45-7.65 (m 3H). 1
-Gycl opentyl -3-[2-[4-(7-indolyl)-1 -piperazinyl]ethyl]-2-imdazolidinone, 2
g mp: 188-89 C. 1H NWR ([err], CDC [ABSTRACT 40-1.90 (m 8H), 2.60 (t,
H) 2.65-2.75 (m 4H), 15 3. 05-3. 15 (m 4H), 3.20-3.45 (m 6H), 4.25 (p,
6.50-6.55 (m 1H), 6.80 (d, 1H), 7.05 (t,1 H), 7.10-7.20 (m1 H), 7.35
(d 1H, 8. f’q%
1-'[2-[4-(7-%% yl )ﬂlcoprp%%‘#%dzslﬂyﬁﬁ"entur%ll] 3-phenyl - 2-i mi dazol i di none,
fumarate,5 2v, np: 215-16 [err]C J[err]H NWR ([err], DVSO: 2.70 (t, 2H),
2.75-2.85 (m 4H), 3.00-3. (m ﬁ.{—l) 340 t, 2H), 3.55 (t, 2H), 3.80 (t,
2H), 6.35-6.40 (m 1 H), 6. (s 2H) (d, 20 1H, 6.90 (t, 1H, 7.00
(t, 1H), 7.15-7.35 (m 4H), . :

- Re u’ Ne==A==B——R' I
Ra

wherein A is a 2 to 6 memberell hydcarbon spacer group

B is a polar divalent group selected from SO, SO;, and a group N,Z\' ;

10 . : o Y
| | | o W

- Uis C, NorCH; .
X is a divalent 3 — 4 membered chain optionally comprising one or more
heteroatoms; R' is an aliphatic hydrocarbon group, arylalkyl or diphenylalkyt;

15 R%and R®are hydrogen or alkyl or together form an ethylene or propylene bridge;
R* RS, and R® are hydrogen or substituents; |
R? and R® are hydrogen or substituents including, 'a group —~COOR?® and a group
~CONRIR'Y; |
are 5-HT44 receptor ligands useful in the treatment of CNS disorders.

20 Pharmaceutical compositions comprising the compounds and their use for the
manufacture of a pharmaceutical preparation are also disclosed. '
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1--[2-[4( 1, 2-Benzisothiazol-7-yl)-1 U0F300-1

- pi perazi nyl ] et hyl ] - 3-phenyl - 2-i m dazol’ i di none, hydrochl oride, 2x,%°%p:
237-44 [err]C. 1H NWR ([err], DVSO: 3.10-3.80 (m 14H), 3.85 (t, 2H), 7.00
(t, 1 H, 720(d 1H, 7.30(t, 2H), 7.50 (t, 1 H), 7.60 (d, 2H), 7.90

(d, 1Hym8 S fi 1.25 (b, 1H. 25 1 -Cyclopentyl-3 -[2-[4-(4-i -
ndol yl )} T_L Eg&%\%? %t hyl]-2-i nmid |l idi none, dihydrochloride, 2y, np:
214- 20 IR DMSO: 1.50-1"80 (m 8H), 3.20- 3.60 (m 12H),

3.60-3.80(m 4H) , 395420(m 1H), 6.60] (s, 1H), 6.70 (d, 1H), 700(t

1 , 7.20 (d,1 , 7.35 (s

1- |[_1)2-[4-(4-I(.ndol |;I)')- 1- pi p ﬁ%%‘&ﬁg}yl 2-im dazol i di none,

di hydrochl oride, 30 2z, np: 233- 38[&&%?% rIH NWR ([err], DVMSO):
3.25-3.50 (m 8H), 3.60 (t, 2H), ((ef“n 3.85 (t, 2H), 5.00 (b,

2H), 6.50 (2, 1H, 6.60 (d, 1 H, 6.95-7.00 (m 2H),_
Fused benzo compounds of Formula I

5
R2
N—A—B—R' I
N RS
wherein A is a 2 to 6 membered hydcarbon spacer group
B is a polar divalent group selected from SO, SOz, and a group | N/ Z\N ;
10 :
Y
Uis C, N or CH;
X is a divalent 3 — 4 membered chain optionally comprising one or more
heteroatoms; R! is an aliphatic hydrocarbon group, arylalkyl or diphenylalky;
15 R2 and R® are hydrogen or alkyl or together form an ethylene or propylene bridge;
: R*, RS, and R® are hydrogen or substituents;
"

R’ and R® are hydrogen or substituents including, a group —~COOR? and a group
-CONR'R'", :

are 5-HT4 receptor ligands useful in the treatment of CNS disorders.
20 Pharmaceutical compositions comprising the compounds and their use for the
manufacture of a pharmaceutical preparation are also disclosed.
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87760 (d, 2H), 11.20 (b, 1 H). %o
ves

_[2-[4-B N -1 >¢°

“pi per az {BYP§ET H%I“] “RRERY o ;’J’éﬁ’l‘@fi:'?—"i"rq dazol i di none, hydrochl oride, 2aa,

np: 264- Ewﬂf [Ref H“Nrwzpf% P: 1.40-1.75 (m 8H), 3.20- 3.45 (m

10H), 3. tawingy) - eed--3- 73Pe3?fi--4+1)--, 4.10 (p, fHh——r—-05(d__1H) . 7.40 (t,
5 1H), bstepct 1 H)pagyd 6o- -(telpagefy 7175 (d, 1%5, %Qﬂﬁflmm)smﬂrs SG

- Cycl ohexplATE- D#- RBCERT3-.d..i.hydr.a-2, 2-d| riet hyI e ’R‘iﬁiuﬁ ‘yagad.d. to paged .31,
-pi perazinyl -1 - butyl]-2-imdazolidinone, di 1069i depzgdthse. Mrag-d «
196- 203 C. 1FUSKED BEENZOMSOMPOURDSL. 65 (m 1OH) é mvxcgwebl)ml 6b; E g N
(m 4H), 3.00 (s, 2H), 3.00- 3.20 (m 8H), 3.2

Abstfact 6 szl 40
5H), 3.60-3.65 (m 1H), 6.70-6.80 10 (m 2H), |6.85 (E((j 1H, 4f"’6§§f """

H, 11.30 (bField b9 thebhbghtion. DATE OF RECEIPT 305 {45
[4 [4-[2-(3-cyclopentyl -2-im dazol i di non-1-yl) ethyr{=f—p+peraziayly=2-Hhenzo
fu- ranyl] carboxyl ate, hydrochloride 2cc, np: 198-201 [err]C 1H NMR

gf [ ggr 1, 1?\5(50The é% B inverdidn relatedt@ 4 citBs OfTusBtbenZoddrativés ptenthP binding
m

6. 80
“HTa recé;glor arll_g havmg central serotonergic 5-HT 4 activity. These fused
benzoderivatives are, therefore, useful in the treatment of certain psychic and
neurological disorders.

10 Background of the invention.

A number of compounds structurally related to the compounds of the invention are
known from the prior art.

15 So, EP patents Nos. 0 138 280 and 0 185 429 disclose an extremely broad class of
piperazinyl compounds having a bicyclic hetero aryl radical in the 4-position and a
heteroaryl-, aryl- or alkyl substituted carbamoylethyl or carbamoylpropy! group in
the 1-position. Said compounds are alleged to show blood pressure lowering effect
through a central mechanism. EP 0 372 657 discloses similar derivatives differing

20 only in that they have slightly different substituents on the bicyclic heteroaryl radi-
cal. These latter derivatives are said to exert anxiolytic effects in animal models
without showing effect on the blood pressure. One of the compounds covered by
EP patent No. 0 138 280, i.e. the compound 4-fluoro-N-[2-(4-(2-hydroxymethyl-1,4-
benzodioxan-5-yl)piperazine-1-yl)ethyllbenzamide, which is known as flesinoxan

25 has recently been reported to be a high efficacy 5-HT 14 agonist having antidepres-

sant and anxiolytic effects (Schipper et al, Human Psychopharm., 1991, 6, S53).

EP patent No 0 364 327 discloses a class of 4-[2-(4-(naphtl"\yl- or isoquinolyl)pipe-
razine-1-yl)ethyl]-2-quinolone derivatives having 5-HT4a and 5-HT, receptor
30 activity. The compounds are said to be agonists, partial agonists or antagonists in
vivo . EP Q 343 050 describes a group of 6-phenyl-3-{(4-(naphthyl or isoquinolyl)pi-
perazine-1-yl)alkyl(2-4)]-1H,3H-pyrimidine-2,4-dicne compounds said to posses 5-
HT;a and 5-HT, receptor activity. Again, with respect to the 5-HT;a receptor, the
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(d, 1 H, 7.30 (d, 1L H, 7.40 (t, 1 H, 7.95
-[4-[4-(2, 3-D hydro- 2, 2-di net hyl ben zof uran

,4

REBLACH @am

“butyl]-3 -(4- fluorophenyl)-2-inidazolidinon ,g"ZCICI, np: 158-8

[err]C.[err]H NVR ([err], CDO[err]): 1.50 (s, MWS( 4H), 2.45
(t, 2H), 2.55-2.70 (m 4H), 3.00 (s, 2H), 3.1G- 3 B (m 4H), 0 (t, 2H,

3.45 (t, 2H), 3.80-(t, 2H), 6.65-6.70 (m 1 H) 700(t, 2H)

7.40-7.55 (m 2H). 20 1 [2[4(14Ben2&)d|oxn5yl)-1
-pi perazinyl]ethyl]-3-t-butyl-2-imidazolid in rochl ori de, 2ee, np:

229-31 C. 1lhtoWyRunds alVESH to be 3@ohists, Phitial é')’g&@stéoﬁﬁn(agbméﬁl-m vive .20-4.30 (m
4H), 6.45-6.60 (m 2H), 6.75 (t, 1 H. 1

-[3-[4-(2, 3-Di hydro- 2, 2- di met hyl benzof uran-7-yl)-1 -piperazinyl]-1

- propyl] - 3- nhamelrnatﬂmarrp@taapbmtdioaﬁae Nof mrw@mz%fé clad® of piberdZiné Qefils~

H NVR ( 5, 1. 75
L5505, 70 ( ivesving ngghiiof GuipolvbingGe 4-ppisfippanay N Batttnest garbanay (t
2H), 3.80 dtalkﬂkj}ou;ﬁoﬁ&) Nc&ryl 2ibstittBed brdidb atkyl§roup i/ the(1-posditibh is desthibéd., 1
W, 7.00 (t, Said |g)ompounds (are cFaer'ned to exh{nt aft2 inity for various receptors, including 5-

HT,, 5-HT14a, alpha and dopamine receptors.

EP patent No 0 466 585 relates to 1-(benzamidoalkyl)-4-(naphthyl- or quinolyl)pipe-
10 ridines or -tetrahydropyridines having 5-HT4 receptor affinity and found to exhibit

potent antihypertensive effect in animals.

Finally, EP 0 490 772 A1 discloses a class of 1,4-disubstituted piperazine deriva-
tives alleged to show 5-HT 14 antagonistic activitivities. Said derivatives have a 5-

15 benzodioxanyl or 7-isobenzofuranyl radical in the 4-position and a lower alkyl chain
substituted with a bicyclic carbo ring system in the 1-positidn.

Compounds having central serotonergic 5-HT14 activity may according to well

known and recognized pharmacological principles be devided into fuil agonists,
20 partial agonists and antagonists. '

Clinical studies of known 5-HT 14 partial agonists such as e.g. buspirone (8-[4-[4-(2-
pyrimidyl)-1 -piperaziny!]butyl]-s-azaspiro[4,5]decane-7,9-diohe), ipsapirone (4,4-di-
methyl-1-{4-[4-(2-pyrimidyl)-1-piperazinyl]butyl]-2,6-piperidinedione), and gepirone
25 (2-{4-[4-(2-pyrimidyl)-1-piperazinyl]butyl]-1,2-benzothiazol-3(2H)-one-1, 1-dioxide),
have shown that 5-HT14 partial agonists are useful in the treatment of ahxiety
disorders such as generalised anxiety disorder, panic disorder, and obsessive com-
pulsive disorder (Glitz, D. A., Pohl, R., Drugs 1991, 41, 11). Preclinical studies indi-
cate that full agonists also are useful in the treatment of the above mentioned
30 anxiety related disorders (Schipper, Human Psychopharm., 1991, 6, S53).

There is also evidence, both clinical and preclinical, in support of the beneficial
effect of 5-HT 14 partial agonists in the treatment of depression as well as impulse
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1 - Adamantyl -

NMR ([err],

3-[4-[4-(2, 3-di hydro- 2, 2- dlnethylbenzofu ran-7-yl)-1 -p

iperazinyll-1 - butyl]-2-imdazoli d| none, w.wgw:» s werplC. [err]H
CDC [err]): 1.50 (s, 6H), 30 1.5@skiumi BHE165-1.70 (m
6H), 2.00- 2.10 (m 9H), 2.40 (t, 2H), 2.55-2.¢ (m 4H) 3.0 (s, 2H),

3.10-3.20 (m 8H), 3.30 (t, 2H), 6.70 (t, 1H)}
-[ 4] 4- (5- Chl or o- 2- phenyl benzofuran-7-yl)-1 {p perazi nyl]-1 3
-but yl ] -3-cycl ohexyl -2- i mdazolidinone, 3li hyq

ESMRm. 1 12 5 AR 1998

rocnlori de, 2hh, fp: 198-200

[err]C. [err]H NWR ([err], DVMSO: 1.00- 1.85 (m._14H) ., 310 (f 2H)
3.15-3. 70 (rgonkrbHhisofdd?9 ahddledivl ablis (v‘bnﬁl'éeétb P% ﬁalﬁ’ﬁ ¢992 Hoz, 1730

([821[ ZD (57cﬁ %‘W%[egr%%mgfz%@ggp%{% ﬁg15% %&B etva et al ZFP,arm

i perazi nyl ] ejdnd, 1158; sa‘@mﬁem A(' P8hl Rmmgghgm DNS1), fumer at e, 2I i, np:
155-57 [err]C. [err]H NVR ( BVEO) : 0 (m

5

10

i5

20

25

30

5-HT1a agonists and partial agonists inhibit isolation-induced aggresion in male

mice indicating that these compounds are useful in the treatment of aggression
(Sanchéz et al, Psychopharmacology, 1993, 110, 53-569).

Furthermore, recent studies also indicate that 5-HT 14 receptors are important in the
serotonergic modulation of haloperidol-induced catalepsy (Hicks, Life Science
1990, 47, 1609) suggesting that 5-HT4 agonists are useful in the treatment of the

side effects induced by conventional antipsychotic agents such as e.g. haloperidol.

5-HT1a agonists have shown neuroprotective propetrties in rodent models of focal

and global cerebral ischaemia and may, therefore, be useful in the treatment of
ischaemic disease states (Prehn , Eur. J. Pharm. 1991, 203, 213).

Pharmacological studies have been presented which indicates that 5-HT1a
antagonists are useful in the treatment of senile dementia (Bowen et al, Trends

Neur. Sci. 1992, 15, 84).

Both in animal models and in clinical trials it has been shown that 5-HT 14 agonists

 exert antihypertensive effects via a central mechanism (Saxena and Villalén,

Trends Pharm. Sci. 1990, 11, 95; Gillis et al, J. Pharm. Exp. Ther. 1989, 248, 851.
5-HTa ligands may, therefore, be beneficial in the treatment of cardiovascular

disorders.

Accordingly, agents acting on the 5-HT 4 receptor, both agonists and éntagonists,

are believed to be of potential use in the therapy of such conditions and thus being
highly desired.

It has now been found that compounds of a certain class of fused benzoderivatives

bind to the 5-HTq4 receptor with high affinities. Furthermore;, it has been found that



8H), 2.55 (t, 2H), 2.65-2.75 (m 4H), 3.20-3.45 (m 10H). 4.00:4.15.(
1H), 6.60 (s, 2H), 6.70 (s, 1H), 7.20 (s, 1H), 7.35 '5 TiL H,
7.50 (t, 2H), 7.90 (d, 2H). 1 -[4-[4-(2, 3-Di hydro-2, RE‘PL%,E&??NESC??@%E Hran
-7-yl)-1 -piperazinyl]-1 -butyl]-3 -(1- 10 naphtyl)-2- |mdazo wgom
fumarate, 2jj, np: 220-21 [err]C. 1H NWR ([err], DIVBO): A(ds 9H)
1.50-1.65 (m 4H), 2.55 (t, 2H), 2.65-2.75 (m 4H), -] 55 (s 2H), 305} 3. 15
(m 4H), 3.25 (t, 2H), 3.60 (t, 2H), 3.8 (t, 2H), 6.60(s 2H) , 6. 65 d,
1H), 6.70 (t, 1 H), 6-80 (d, 1 H, 7.45 (d,1 H), 7.48-4-60—m—3t
7.85-8.00 (mheXddmp olm@é‘éb@é\‘eé(bﬁoaa rﬁﬁﬂé 6f $edectivilies for the 5- -HT1a receptor vs. the
I hydro- 2, 2- dlnethylbenzofuran- -yl) pi perazinyl ] -1-
propyl ] - 2- i ntleReranedPa secepicabnd ¢he 2kkhaingdrengaedor pod r€] Grodderarigd dfvibe
([err], DI\/SOéméL 0% 1.90 (m 10H), 1.40 (s, 6H), 2.90-3.00 (m 4H), 3.10
(1, 2. 31 GAY%RIS 10H), 3.40-3.50 (m 1H), 4.10 (b, 2H), 6.65 (d, 1H),

6.70 (t, 1H) 6.80 (d, 1H). 1 : _

[4 [ 4- (2 di ne h | -5-fl uorobenzofuran-7-yl)-1 -piperazinyl]-1
-butyl]- 3-° ( uﬁﬁglyooéﬁéﬁ |\5e dazol i di none, oxal ate, 211, np: 126-27
[err]C. [err]H NWR ([err], 20 DIVBO) 1.45 (s, 6H), 1.50-1.65 (m 4H), 2.40
(t, 2H),

{

2.55-2.
Rccorgs%g‘y the |;_)Dresent lnveﬁlon provides a novel class of fused benzo com-
pounds of the general Formula I

RS H4 RZ
/
o RE u’ N—A—B—R' I
RS
X
R? RS

wherein A is a 2 to 6 membered spacer group selected from alkylene, alkenylene,
and alkynylene each of which may be branched or straight chain, or a 3-7

membered cycloalkylene group, said spacer group being optionally substituted with
15 aryl or hydroxy;

B is a polar divalent group selected from SO, SO,, and a group of Formula 11,

Z
\
- N— o

Y

W

wherein W is O or S, and Z is selected froﬁ’n —(CHg)n—~ n being 2 or 3, ~CH=CH-,
20 —COCH2—, -CSCH2—, or 1,2-phenylene optionally substituted with halogen or trifluo-

romethyl; )

U is N or CH; the dotted line designates an optional bond, and if it designates a

bond U is C; '

X is selected from the group of divalent 3 — 4 membered groups consisting of

/\/\/\ ><os>
25\__/\_/L_/



2H),” 3.05-3.20 (m 4H), 3.30 (t, 2H), 3.95 (t, 2H), 3.80 (t, 2H), 6.30-6.50
¢m 2H), 7.00 (t, 2H), 7.40-7.55 (m 2H). 1

- Cycl ohexyl - 3-[ 4-[ 4( 2, 3-di hydro- 2, 2-di net hyl - 5-f | uor obenzof uran-7-yl)-1

- pi perazinyl]- 1-butyl]-2-im dazolidinone, oxal ate, 2mm np: 125-35 [err]C
[err]H NWMR ([err], DVBO: 25 1.00-1.80 (m 14H), 1.40 (s, 6H), 2.95 (s,
2H) , 300350(m '17H), 6.50 (dd, 1H), 6.65 (dd, 1 H). 1

- Cycl opentyl -3-[6-[4-(2, 3-di hydro- 2, 2-di fet hyl benzofuran-7-yl)- 1

- pi perazinyl]-1- hexyl]-2- i ni dazol i di none, oxal ate, 2nn, np: 132-34 [err]C

[err]H NWMR ( 1.7 14H) \ 1.40 s, 6H), 2.95 (s, 2H),
2.95-3.10 (n{iﬁ% '_% <.L(;) {}084 0084815 (m-l 1H), 6.65 (d, 1H),
6.75 (t, 5 (@

2-[4-(5- ChI 2, 3- d di ) -47- {,\ [)-1
_{;n pgragl nyI|-]Nat h;/\s]mi;/d h‘y . >I< k{y )/ b\enzo urqny )

o é,N
£33 3 03 O3 0
¢

/ \ \/o \/ \/ \/

/ VLN LN W ML)
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10 wherein the dotted lines indicate optional bonds; thereby forming a carbocyclic or
heterocyclic ring fused with the benzene ring ; '
Rt is alkyl, alkenyl, cycloalk(en)yl, aryl, cycloalk(en)ylalk(en/yn)yl, arylalkyl, diphe-
nylalkyl, any alkylgroup optionally being substituted with one or two hydroxy
groups, with the proviso that if Z is 1,2-phenylene and U is N, then R is selected
15 from aryl and substituted aryl;
R2 and R3 are independently hydrogen, lower alkyl or they may be linked together,
thereby forming an ethylene or propylene bridge;
R4, R5, and R8 are independently selected from the group consisting of hydrogen,
halogen, fower alkyl, lower alkoxy, hydroxy, lower alkylthio, lower alkylamino or di-
20 lower-alkylamino, cyano, nitro, trifluoromethyl and trifluoromethyithio;
R7 and R8 are independently selected from the group consisting of hydrogen,
halogen, trifluoromethyl, lower alkyl, lower alkyl substituted with one or more
hydroxy groups, aryl, cyano, a group ~COOR9 and a group —CONR10R11, R9, R10,
and R11 being hydrogen or lower alkyl; any aryl group present being optionally
25 substituted with one or more substituents selected from halogen, lower alkyl, lower



‘24 :cycl opentyl - 2-i m dazol i di none, oxal ate, 200, e T Gy 4 e N ot o <Y
NVR (CDCl [err]) [err] 1.25 (s, 6H), 1.40-1.75 (m Sk SaCiaNiting S

°3.05- 3. 15 (
(s, 2H), 6.

-[6-[4-(5-Chl oro- 2, 3-di hydro- 3, 3-di rrethylﬁ) 7- benzof {r &n
- pi perazi nyl ] 1 hexyl - 5 3-cycl opentyl -2-im dazoli di

mp: 125-27
2.95 (t, 2
2H), 6.70 (
I hydro- 2, 2-

m 4H), 3.20-3.35 (m 8H), 3.40 (t,
70 (d, 1H), 6.90 (d, 1H). 1

o). Gy oo 3B, g n%rk@rros"vﬁ

d ariU")rrflu@r&ﬁe(lﬁl oltﬂ)fluoiomét&y[ﬂﬂe;(? Ch | oro- 2 3-d

dr methy 1)-4-b enzof I7-1 -
propyl ] - 3- cfbd @hgmcezmpﬁliyd%pijqﬂrl%agﬁé ad)gﬁlgpfggs% pr ]123 33 [err] C.
10 (CDCl[err]) [err] 0.95-1.50 (m 5H), 145(s 6H) , 50165

[err]H NWR
(m 3H, 1.
(d, 1H),
1-(1, 4-Benz
oxal at e,

10

15

20

25

30

65-1.90 (m 4 2.85-3.30 (m 18 3 3R uslcal l‘ompés‘?én

7. ima(sgcongiasp pregent invention prov vides a pharmace

ainprany 2 bdst brichidust he@udrizBlervitiverR@tding REthazindentforoxs de,

defined above or a pharmaceutically acCeptable acid addition salt thereof or
prodrug thereof in a therapeutically effective amount and in combination with one or
more pharmaceutically acceptable carriers or diluents.

In a further aspect the present invention provides the use of fused benzoderivatives
having the above defined general Formula I or acid addition salts or prodrugs
thereof for the manufacture of a pharmaceutical preparation for the treatment of
anxiety disorders, depression, psychosis, impulse control disorders, alcohol abuse,
ischaemic diseases, cardiovascular disorders, side effects' induced by conventional
antipsychotic agents and senile dementia.

The compounds of the invention have been found to displace tritiated 8-hydroxy-2-
dipropylaminotetralin (8-OH-DPAT) from 5-HT14 receptors in vitro, the majority of

the compounds showing affinities higher than 50 nM. Furthermore, the present
compounds have proven to cover a broad range of selectivities for 5-HT1a

receptors as compared to o4 adrenoceptors and Dy receptors. Some of the

compounds of the present invention are highly selective for the 5-HT 14 receptors,

while other compounds of the present invention have affinities to some of the
above mentioned binding sites. The present compounds have also been shown to

cover a wide range of efficacies.

An especially interesting group of compounds show high affinity to both-56-HT14 and
D, receptors. In view of the fact that dopamine D2 antagonists are effective in the
treatment of schizophrenic disorders (see e.g. Lowe et al, Med. Res. Rev., 1988, 8,
475) and since 5-HTq4 agonists, as mentioned above, can alleviate neuroleptica
induced side effects, such compounds are useful in the treatment of schizophrenic
disorders. |



15 3a A sol ution of e
1- (1, 4- benzodi oxan- 5-yl ) - 4- (3- cycl ohexyl t hi o-{%E8k Ay
tetrahydrofuran (70 m) was cooled to O [err]iC%&
addition of m chloroperbenzoic acid (6.4 Q)
[err]C. After stirring for 3 h 20 at 0 [err]C
solution, 100 mM) was added. The phases were j§ = }queous
phase was extracted with methyl ene chlor¥de. The conblned _organjc phases
was concentrated in vacuo and the resulting oil=appt 6 a siljca gel
colum (eluent: ethyl acetat/nethanoVdi ethylamne = 88:8:4). The title

mxure by IREBRdT o enPal 8f theBentiGP Bale iGrPRELRRIN e Rs |
([err ] DVS@eatrieritOof larixibty wisobdiérs, deﬁﬂésﬁoﬁppiychoé’ b)) implilsbednted disordéis), ,

2 95 35 M%gy%o?schaer% éi%as%'é? Car%io%gs&ﬂar &ls&bdt-zr's(,5 's15 e éfgéctsl in@ubeg’ 79

1 [3 [4 (%, byBenvardionxbantipsydhotit-agepteraad senilé démentiy| | - 3- benzyl - 2-i ni dazol
i di none,

Detailed description of the invention.

Some of the compounds of general Formula I may exist as optical isomers thereof
10 and such optical isomers are also embraced by the invention.

As used herein the term alkyl refers to a C4-Cyp straight chain or branched alkyl
group and similarly alkenyl and alkynyl mean a Cz-Cyq straight chain or branched
hydrocarbon group having one or more double bonds or triple bonds, respectively.

15 The term cycloalkyl designates a carbocyclic ring having 3-8 carbon atoms,
inclusive, or a bicyclic or tricyclic carbocycle, such as adamantyl.

In the formulas included in the definition of X, the dotted lines indicate optional
bonds, i.e. in case a dotted line represents a bond, the bond in question is a double

20 bond. Of course double bonds may not be present in adjacent positions and the
arrangement of the bonds may not be in conflict with the conventional rules as
readily understood by a person skilled in the art.

The expression alk(en/yn)yl means that the group may be an alkyl, alkenyl or
25 alkynyl group.

The terms lower alkyl, lower alkoxy, lower alkylthio, etc. designate such branched
or unbranched groups having from one to six carbon atoms inclusive. Exemplary of
such groups are methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-2-

30 propyl, 2-methyl-1-propyl, methoxy, ethoxy, 1-propoxy, methyithio, ethylithio, 1-
propylthio, 2-propylthio, methylisulfonyl, ethylsulfonyl, or the like.

The term aryl is intended to mean a carbocyclic or heterocyclic aromatic monocyc-



hydréchloride,

4a. 2 5 MAR 1998 25 A solutieg - s
1- [ 3-[4- (1, 4- benzodi oxan-5-yl ) - 1- pi perazi nyl ] - WM;&N%M | - di none
(prepared from 1- (1, 4- benzodi oxan-5-yl ) pi peraz{n{an -C ro- 1- propyl) -
2-im dazolidinone by the nethod described in EKA Ii%mm(ﬁgé nd
benzal dehyde (2.3 g) in glacial acetic acid (39 was treat porti onw se
with 5 sodi um borohydride (0.6 g) keeping the te : [err] C.
After-stirring for 40 min. at room tenper&ture}additional benzaldehyde (2.3
g) and sodi um borohydride (0.6 g) was added and the mxturée stirred for 16

h at room t elixper wsaddmcyaamgmhp of astsiplvenyi group: dxampdes ef graups\arepttiienydj ch
was applied ftuo a sili

i0

15

20

25

30

ryl, oxazolﬁ a|s%xazo )cf)lI lt'hlaz& |so%|azoly| pyrazolyl, imidazolyl, triazolyl,
oxadiazolyl, thiadiazolyl, tetrazolyl, benzofuranyl, benzothienyl, benzisothiazolyl,
benzisoxazolyl..indolyl, phenyl, pyridyl, pyrimidinyl, pyridazinyl, naphthyl, quinolinyl,
and quinazolinyl, in particular phenyl, thienyl, naphtyl, or furanyl.

In Formula 1, A is preferably a 2 to 6 membered alkylene group.

B is preferably SO, SOz or a group of Formula II, as defined above wherein W is
O and Z is selected from —(CHg)y— n being 2 or 3, ~CH=CH- or 1,2-phenylene
optionally substituted with halogen or trifluoromethyl.

X is preferably selected from the group of divalent 3 — 4 membered groups

(L O Ly
LN/\S // \\ /\) (/\

R1 is preferably lower alkyl, aryl, cycloalky! or aryl-lower.alkyl, most preferably

consisting of

lower alkyl, phenyl, phenyl substituted with one of the substituents as defined
above, C5-Cg cycloalkyl, adamantyl, phenyl-lower alkyl optionally substituted with

one of the substituents as defined above or naphthyl.
R2 and R2 are preferably both hydrogen.

R4, R5, and R6 are preferably independently selected from the group consxstmg of
hydrogen and halogen.

R7 and R8 are preferably independently selected from the group consisting of
hydrogen, lower alkyl, aryl, a group -COOR® R? being hydrogen or lower alkyl and
a group —CONHa. Most preferably R7 and R8 are independently selected from

hydrogen, lower alkyl, phenyl optionally substituted with one of the substituents as



ethyl acetate/ethanol/triethylamne = 10:1:1). The title conpound was
Isolated as a 10 viscous oil which crystallized as the hydrochl oride from
an acetone/ether mxture by addition of an ether solution of dry HC .

Yield: 2.8 g, np: 181-91 C. 11H NWR (8, DVMSO): 1.90-2.10 (m 2H), 3.00-3.25
(m 10H), 3.30 (t, 2H), 3.35-3.65 (m 4H), 4.20 (s, 4H), 4.25 (s, 2H), 6.50
(d, 1 H, 6.55(d, 1 H, 6.75 (t, 1 H, 7.00 (b, 2H), .7.20- 7.40 (m 5H).
15 In a simlar manner were al so prepare® 1-[3-[4-(1, 4-Benzodi oxan-5-yl)-1
-pi perazinyl]-1 -propyl]-3-ethyl-2-imdazolidinone, hydrochloride, 4b, np:

240- 43 A 8
2 95 3 ggrz]n%@fmé@ralbbgbg&g@éd éﬁf-(()%o?\/ﬁ@)belﬂgs erﬁben%rbl%w%% ﬁg?aﬁ’@ a(@ﬂou l(;)(d

20 6.5 6.75 (t,1 H). [3[4(1 Benzodloxan-5 yI) 1
- p| per azinyl]- 1 pr opyI ] -3-cycl ohexyl -2-i mdazo- lidinone, hydrochloride,
4c, np: 189-200 [err]C [err]H NVMR ([err], DMSO): 0.95-1.50 (m
The acid addition salts of the invention are pharmaceutically acceptable salts of the

5 compounds of Formula I formed with non-toxic acids. Exemplary of such organic
salts are those with maleic, fumaric, benzoic, ascorbic, embonic, succinic, oxalic,
bis-methylenesalicylic, methanesulfonic, ethanedisulfonic, acetic, propionic, tarta-
ric, salicylic, citric, gluconic, lactic, malic, mandelic, cinnamic, citraconic, aspartic,
stearic, palmitic, itaconic, glycolic, p-aminobenzoic, glutamic, benzenesulfonic, and

10 theophylline acetic acids, as well as the 8-halofheophyllines, for example 8-bromo-
theophylline. Exemplary of such inorganic salts are those with hydrochloric, hydro-
bromic, sulfuric, sulfamic, phosphoric, and nitric acids.

The pharmaceutical compositions of this invention or those which are manufac-
15 tured in accordance with this invention may be administered by any suitable route,
for example orally in the form of tablets, capsules, powders, syrups, etc., or parente-
rally in the form of solutions for injection. For preparing such compositions methods
well known in the art may be used, and any pharmaceutically acceptable carriers,
diluents, exipients, or other additive usually used in the art may be used.
20
Conveniently, the compounds of the invention are administered in unit dosage form
containing said compounds in an amount of about 0.01 to 50 mg.
The total daily dose usually ranges of about 0.05 - 500 mg, and most preferably
about 0.1 to 20 mg of the active compound of the invention.
25
The compounds of Formula I are prepared by:

a) reacting a compound of Formula III
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5H), 1.50-1.65 (m 3H), 1.65-1,85 (m 2H), 1.90-2.10 (hep, 2H), 3.00-3.35

(m 12H), 3.35-3.60 (m 5H), 4.15-4.30 (m 4H), 6.45-¢ 6Q(m 2H),,._ (t,
1H). 25 EXAMPLE 5 1 -[3-[4-(1, 4-Benzodi oxan-5-yl)-1 - per & \
et hyl]-1, 3-di hydro-3-(4-fluorophenyl)- 2-im dazol one, V‘F“ J\,'.. ot me;”', a 30

£ ‘

A solution of 1-(1,4-benzodi oxan-5-yl)piperazin (11 d §>M &%
m) in N nethyl-2-pyrrolidinone was treated dropw s A

chl oroacetonitrile (4.5 g). After stirriidg for 2 h at} 10Q.C.the i xi
poured onto ice and extracted with ethyl acetate. The organi c phase was
washed with water, dried overggagnegkum sul fage, 26

sul

wherein R2 - R8, U, X, and the dotted line are as previously defined, with a reagent
of the formula R1-B-A-V wherein R1, A, and B are as previously defined and V is a

5 suitable leaving group such as halogen, mesylate or tosylate;

b) reducing the amide carbonyl! of a compound of Formula IV

RS R4 R? '
_ /l < O
R6 u’ N—-(
\__< A'—B—R! v
Ra
7 X :
R R8

wherein R1-R8, B, U, X, and the dotted line are as previously defined and A’ is such

10

a group that CH»o-A' is a 2 to 6 membered branched or straight chain alkylene,
alkenylene or alkynylene group which is optionally substituted with aryl or hydroxy
as comprised by the definition of A;
15
c) reductive alkylation of an amine of Formula IIX as previously defined with an
aldehyde of the formula R1-B-A’-CHO, a carboxylic acid of the formula R1-B-A'-
COOH or a ketone of the formula R1-B-A"-CO-A" wherein R 1, B and A’ are as
previously defined and A” and A™ are such groups that A"-CH-A".is a 2 to 6
20 membered branched or straight chain alkylene, alkenylen.e or alkynylene group
optionally substituted with aryl or hydroxy as comprised by the definition of A;

d) oxidation of the sulfide sulfur atom in a compound of Formula V



filtered, and concentrated in vacuo. The product,

1-(1, 4- benzod| oxan-5-yl)-4- cyanonet hyl pi perazi ne, was obtained as an oil
(17.4 g) which was sufficiently pure for use in the next step. A suspension
of lithiumalumniumchloride (8.2 g) in dry ether (170 m) was treated 5
dropwi se with a solution of alum niumchloride (8 2 g) in ether (170 m)
under cooling. After stirring for half aB hour roomtenperature a
solution of 1-(1,4- benzodi oxan-5-yl)-4- f/anomat hyl pi perazine (9.4 g) in
dry tetrahydrofuran (250 nm) was added dropwi se at 15 [err]C. After reflux
for 1.5 h the m xture was gbdol edgéind concrg2sodi um hydr oxi de sol ution (40
m) was added dropw se. Fil N\ atifon and 1¢ renpval of solvent in vacua gave

an oil which was dissol ved i/t hyl hl ori de and dried over magnesi um
sul fate. Renoval of solrfen ) gaveN}—AQ-am-nb l1- v
et hyl)-4-(1, 4- benzodi oxan-5 /| per (9.1 g) as a viscous oil. A

m xture of 1-(2-am no-1-et -N(1, 4- be odi oxan- 5-yl ) pi perazine (9.1 g),
brono- acet al dehyde di nmeth ale (6.5 @}, potassiumiodide (0.5 g), and
pot assi um R7 e

wherein R1-R8, A, U, X, and the dotted line are as previously defined, to the
corresponding sulfoxide or sulfone; '

e) 1,4-addition of an amine of general Formula III as previously defined to a o8-

unsaturated compound of formula R12R13C=CR14-B-R1, wherein R1 and B are as

previously defined and R12, R13, and R14 are such groups that R12R13C=CR14 is a

2-6 membered branched or straight chain alkenylene groub optionally substituted
10 with aryl or hydroxy as comprised by the definition of A;

f) reductive alkylation of the NH group of a compound of general Formula VI

RS R4 R2
(] Z
N
R6 u’ N—A—N" “NH \ |
R ©
X
R’ Re

15
wherein R2-R8, A, U, X, Z, and the dotted line are as previously defined, with an

aldehyde of the formula R1'-CHO, a carboxylic acid of the formula Rt'-COOH or a
ketone of the formula R1"-CO-R1" wherein RY’, R1", and R1” are such groups that
R1-CHj> and R1"-CH2-R1™ , respectively, are groups comprised by the above

20 definition of R1;

g) cyclization of a compounds of general Formula VII
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15 carbonate (4.8 g) in 1,4-dioxan (200 m) was refluxed for 16 h. Water
was added fol l owed by extraction with ethyl acetate. The organic phase was
concentrated in vacuo |l eaving an oil which was appmvﬂs‘r-ﬁaﬁﬁﬂqqua ..... gel
colum (eluent: ethyl acetate/ne- thanol = 1:3). T F.% agﬂ.EWT'Q'WV“

1- (1, 4- benzodi oxan-5-yl)-4-[2-(2, 2-di nethoxy-1 -ethyj am- — =
no) - 1- et hyl ] pi perazi ne, was obtai ned as ﬁg oi | (4;7§gyziggwég ujfi
1- (1, 4- benzodi oxan- 5-yl ) -4-(2-(2, 2-di net hoxy-1 - etfhyjl anmi no)™-: -e{iy ) pi -
perazine (2.3 g) and 4-fluorophenyl isocyanate (0}9 g) Trmnethwl.s
chloride (100 m) was rg¥luxegtfor 2 hg2Renoyal okgsglvent in vacu
oil which was purified oy a gilica ge) colu (ekdent: et hyl

gave an

acet at e/ net hanol = 3:1). prodgct , \1 H
- (1, 4- benzodi oxan5- R4 2/ 2di nethaxyl OMe VIL
-ethyl )N-(4-fl uorophenyl ¥ pcar bynyl Y- 25 an\no) /1- ethyl ) pi per azi ne, was

A sol uti §n of

obtained as a solid (2.7
(N- (2, 2- 8% net hoxy- 1-ewmiyl ) - N- (4-f | uor o-

1- (1, 4- benzodi oxan- 5-yl
phenyl am nocar bonyl ) agg#o)< 1-ethyl ) pi perazine (2.5 g) and 3 M hydrochloric
acid (2.5 m) in ethanol (50 ﬁl) was stirred at roomtenperature for 72 h.

The title
wherein R1-R8, A, U, X, and the dotted line are as previously defined;

5 h) arylation of the NH group of a compound of general Formula VIII

R3 R4 R2

N—A~—B~—R! VI

wherein A, B, R1-R8, the dotted line and U is as previously defined and X' is
defined as X with the proviso that X’ designates a heteroaromatic ring system

10 containing a NH functionality, with an arylating agent of the formula Ar-hal wherein
Ar is aryl as previously defined and hal is halogen;

i) transformation of a compound of general Formula I wherein R7 or R8 designates
a group -COORS? to the corresponding compound wherein R7 or R8 designates a
15 group -CONR10R11 in which formulas R7-R11 is as previously defined;

j) treating a compound of general Formula I in which the ring system defined by X

comprises one or more double bonds in order to reduce one or more of said double

bonds thereby obtaining a corresponding partially or completely reduced ring
20 system;

k) reductive removal of one or more of the substituents R4-R8 in a compound of
general Formula I in which one or more of these substituents are selected from the
group consisting of chloro, bromo, or iodo;



compound was collected by filtration as the hydrochl oride. Yield: 1.2 g,

mp: 301-5 30 C. [err]H NWR ([err], DVSO: 3./00~3-6( - 4.05 (t, 2H),
4.20-4.35 (m 4H), 6.55 (t, 2H), 6.75 (t, 1HRE ..1135,;'-ﬁ'£7 00 (d, 1H),
7.25 (t, 2H), 7.65-7.80 (m 2H). In a siml34 50 pr epar ed:

27 1-[3-[4-(1, 4-Benzodi oxan-5-yl)-1
- pi perazinyl]-ethyl]-1, 3-di hydro- 3- phenyl df ochl ori de,

5b, np: 295-300 [err]C J[err]H Nl\/R([err] (n 10H), 4.05
(t, 2H), 4.20-4.30 (m 4H), 6.50 (t, 2H), 6]70 . d,.1H), 7.00
(d, 1H), 7.20 (t, 1H), 7.45 (t, 2H), 7.70 (ay=2t
1- (2- Cycl ohaydridingQRy dodblebarbi)in the t%trahyurbyﬂmheem@bw 66mBoN|hd Bf §éricral ne,

mal eat e,

Formula I in which U is C and the dotted line represents a bond in order to obtain
the corresponding piperidine derivative;

whereupon the compound of Formula I is isolated as the free base or a pharmaceu-
tically acceptable acid addition salt thereof.

The reaction of the compound of Formula III according to method a) is convenient-

10 ly performed in an inett organic solvent such as a suitably bailing alcohol or ketone,
preferably in the presence of a base (potassium carbonate or triethylamine) at
reflux temperature.

The reagents of formula R1-B-A-V wherein B is SO or SO; are obtained by
15 oxidation of the corresponding sulfides according to methods well known in the art.
The starting sulfides are prepared by standard literature methods.

Such reagents in which B represents a group of Formula II wherein Z is —(CHy)o—
and W is O are prepared by the method disclosed in DE-OS No 2,035,370.

20 Preparation of such reagents wherein Z is -CH=CH- or 1,2-phenylene is described
in EXAMPLES 5 and 12-13, respectively.

. Arylpiperazine derivatives of Formula III are conveniently prepared from the
corresponding arylamines according to the method described by Martin et al, J.
25 Med. Chem., 1989, 32, 1052, or the method described by Kruse et al, Rec. Trav.
Chim Pays-Bas, 1988, 107, 303.
The. starting arylamines are either commercially available or are described in the
literature as follows: |
The synthesis of 5-amino-1,4-benzodioxane is described by Dauksas et al, Zh.
30 Org. Khim., 1967, 3, 1121.
The synthesis of 7-amino-2,3-dihydrobenzofuran is described in US Pat. Appl. No.
4302592. |
The synthesis of ethyl 7-amino-2-indolyl carboxylate is described by Scriven et al,



6a. 10 A solution of 2-cyclohexyl sul fonylethanol (22 g) and triethyl am ne
(30 M) in nmethylene chloride (200 m) was treatg-&r i sol ution
of net hanesul - fonyl chloride (15 m) in met her W’i i‘pﬁmﬁ? ) at 10
C. After stirring for 2 h at roomtenperature the {inxture was wdshed with
wat er, dried over magnesium sul fate and cepcent rat¢d 2%MARIHEBI ghv| ng the
product, cycl ohexyl vi nyI sul fone, as 15 an oil A sol utilpn} of

. ) M
o1 pi per azi ne £9o8" P et fyenE BPoPFo (50 M uaa sl rred

stirred atllroom

tenperature fihg éWntthBS|Reﬂﬂvahln0beﬁﬂd»fumt is desoribed I:bsei/hnarvqagdaambmér Y.
applied to a | ca col um luent: ethyl acetate/nethanol/diethylam ne
= 97:2:1). HZG% c ?%Lﬁ’fd1%:§)fm1as obtained as an oil which crystallized

as the mal eatrﬁe%zhfhefsrsoamﬁﬁﬁmgw L2 ewmafhyrwn@bmrmisddes\eri@bd in&et. 9
np: 178- 79[err] NVR ([err] O: 1.00-1.50 (m 5H), 60 1.70 (m
1H), 1.75-4. S8feppPERH2654000-2. 15 (m 2H), 3.00-3.35 (m :

The synthesis of 7-amino-benzo[b]thiophene is described by Boswell et al, J.

Heterocycl. Chem. 1968, 5, 69.

The synthesis of 7-aminoindole is described in US Pat. Appl. No. 4506078.

The synthesis of 7-amino-1,2-benzisothiazole is described by Ricci et al, Ann.
10 Chim. (Rome), 1963, 53, 1860.

The synthesis of 4-aminoindole is described by Melhado et al, J. Org. Chem., 1983,

48, 5130.

4-Aminobenzofuran and ethyl 4-amino-2-benzofurany! carboxylate are obtained by

conventional reduction of the corresponding nitro compounds (Andrisano et al,
15 Gazz. Chim. Ital,, 1956, 86, 1257).
7-Amino-2-phenylbenzofuran is obtained from 2-phenyl-7-benzofuranyl carboxylic
acid (Eur. Pat. Appl. No. EP 147044 A2) via the Curtius rearrangement.
Substituted derivatives of various ring systems are obtained by analogy methods to
the above mentioned methods. '
20 .
Piperidine and 1,2,5,6-tetrahydropyridine derivatives of Formula III are prepared
by known methods, cf. e.g. US Pat. No. 2,891,066; McElvain et al, J. Amer. Chem.
Soc. 1950, 72, 3134, or are prepared as described in EXAMPLES 10 and 11.

25 The reduction according to method b) is preferably carried out in an inert organic
solvent such as diethyl ether or tetrahydrofuran in the presence of lithium alumini-
um hydride at reflux temperature.

The amides of Formula IV are conveniently prepared by treating cc;mpounds of

30 general Formula III with suitable carboxylic acid chlorides of formula R1-B-A’-COCI
in the presence of base (potassium carbonate or triethylamine). The carboxylic acid
chlorides are prepared according to standard methods.

The reductive alkylation of the amines of Formula III according to method c¢) is



i
i

13H), 3.45 (t, 2H), 4.50 (t, 2H), 6.10 (s, 2H) 75 (t, 1H),
6.85 (d, 1H). 25 EXAMPLE 7 1 -Cycl opentyl-3-] ;

-(4-fl uorophenyl)-4-indolyl]-1 -piperazinyl]é€ :{ di none,
oxal ate, 7a. A mixture of 2y (1.3 g), 4-fluor ene ] ), cupper
powder (0.2 g), 30 potassium carbonate (0.8 [ yyr ffol i di none
(20 M) was kept at 170 [err]C under stirring Tor<5<h=After cfgoling the

reaction nmixture was filtered and water 1200 m) added fol |l owed by
extraction with dichloronmethane (2 x 100 m ). Renoval of solvent .in vacuo
and puri fi cperformeg Hyl stahdat bieratoe apdthodsi($eec EXgMPLE )y Thacatehydes, 28

triethylan ne; 92 a8AY BnliRIIHR S IV RASRL A, B AlcoblS 4id kes-

oxal ate salt
A"-CO-A", respectively, are prepared according to standard-methods.

5 The oxidation of sulfur according to method d) is performed by applying a well
known oxidation agent, for example m-chloroperbenzoic acid, hydrogen peroxide,
or potassium peroxymonosulfate. Sulfoxides are preferably prepared using m-chlo-
roperbenzoic acid according to standard methods. Sulfones are preferably prepar-
ed using hydrogen peroxide in glacial acetic acid according to standard methods.

10 |
Suifides of Formula V are prepared either by method a) using reagents of formula
R1-S-A-V, or by method b) using compounds of Formula IV where B is defined as
S, or by method c¢) using aldehydes of formula R1-S-A’-CHO or carboxylic acids of
formula R1-S-A’-COOH or ketones of formula R1-S-A”-CO-A”’. All sulfide reagents
15 mentioned are prepared according to standard methods.

The addition of amines to «,B-unsaturated compounds according to method e) is

conveniently performed in an inert solvent such as methylene chloride at room
temperature. Unsaturated compounds of formula R12R13C=CR14-B-R are prepared
20 by standard methods.

The reductive alkylation according to method f) is performed in glacial acetic acid
using sodium borohydride as reducing agent. The starting compounds of Formula
VI are prepared by methods analogous to methods a), b), and c).
25
The cyclization according to method g) is performed in ethanol in the presence of
hydrochloric acid. The starting compounds of general Formula VII are prepared by
alkylating amines of Formula III with chloroacetonitrile followed by alane reduction
of the cyano group to the corresponding primary amine. Morioalkylation with 2-bro-
30 moacetaldehyde dimethyl acetal and subsequent addition of isocyanates give VII.

The arylation according to method h) is most conveniently performed by applying
the well known Ullmann reacton. The arylating reagents, Ar-hal, are commercially



crystallized by addition of oxalic acid to an et hani
Yield: 0.7 g, np: 210-12 [err]C. J[err]H NWR (8, DIVIS"‘
3.10 (t, 2H), 3.20-3.45 (m 16H), 4.05-4.15 (m 1H) . 6
(dd, 1H), 7.05-7.15 (m 2H), 7.40 (t, 5 2H), 7.55-7)6

4-[4-[2-(3-Cyclopentyl -2-i mdazolidinon-3g-y() ethw -1
- pi perazi nyl ] - 2- benzof uranyl - carboxam de, hydrochl dyi

10 A solution ceg

et ranyar of uRKAAEIS anfnc udhgiopRudh BESHE sl
et her (3 x 5t the)literdtureng over magnesi um sul fate, and removal of sol vent in
vacuo gave the free base as an oil. Addition of an etheral sol uti on of HC

to an et hanol / heptane sol ution of the base 15 gave the title hydrochloride

salt. Yiel d: THe¥eQuctith:of Hoablébdnds|scotdih efteidrj) is daMBENiently ABrfdrmidd by

8,3.20-385 16H), 4.05-4.15 6.80 (d, 5 (d,
g catagyrt?c hydl;ci))genatlon in an algohol with a platmugn catalyst or by -tre(atment with

sodium cyanoborohydride in trifluoroacetic acid (see EXAMPLE 9) or by hydrogena-
tion with diborane or a diborane precursor such as trimethylamine or dimethyl
sulfide complex in tetrahydrofuran or dioxan from 0 °C to reflux temperature
followed by acid catalyzed hydrolysis of the intermediate borane derivative.
10

The removal of halogen substituents according to method k) and reduction of the
double bond according to method I) are conveniently performed by catalytic
hydrogenation in an alcohol in the presence of a palladium catalyst or by treatment
with ammonium formate in an alcohol at elevated temperatures in the presence of

15 a palladium catalyst.

whereupon the compound of Formula I is isolated as the free base or a pharmaceuti-
cally acceptable acid addition salt thereof.

20 Examples.

In the following the invention is further illustrated by examples which, however, may
not be construed as limiting.

25 EXAMPLE 1
1-(1,4-Benzodioxan-5-yl)-4-(3-cyclohexylsulfonyl-1-propyl)piperazine, oxalate, 1a.

To a suspension of potassium tert-butoxide (100 g) in toluene (600 ml) cyclohexyl-
thiol (100 g) was added dropwise. After stirring for half an hour at ro'om tempera-
30 ture 3-bromo-1-propanol (100 g) was added dropwise. The mixture was stirred at
60 °C for 3 hours. The mixture was poured into 2 M sodium hydroxide solution (1
). The phases were separated and the organic phase washed with 2 M sodium
hydroxide (500 mi). Remé)val of solvent in vacuo left a colorless oil (120 g) of 3-
cyclohexylthio-1-propanol which was sufficiently pure for use in the next step.



1H, 7.35 (t, 1 H), 7.65 (b, 1H, 7.80 (s, 1H_8.10 (b1 11.15 (b,
1H). EXAMPLE 9 20 1 -Cyclopentyl-3-[2-[4-(7 il ATRREENT

- pi perazinyl ]Jethyl]-2-imdazolidinone, 9a. Ag[s b e A ;3 g) in
trifluoroacetic acid was treated porti onw se F\A 3. h W|th S di%um
| ndl 4stirring for

-

0.5 h the m xture was poured onto ice fol wiijt h et hyl

acetate (3 x_25 100 m). val of sol vent vacuo and purifijcati on by

chr omat ogr apf§/ a(%l'lFtIQf'aOfg%'lc)’C'@'BW" e tpseranat 8/ @50nal)

titl C.
: ;r r ]eHC &mo'(-lfv& @?e@g%@’( 3 s's%lfh W?#g?&?‘g% m%\«@%%ddéd?atglo(@fol%%ﬁe%géﬁzdx]m

(m 4H), 2.d96r 2. l0Aftencoolihg ttm otixtute wasi)pmmectonts) ice' followedsby exfragtiony with2H) |

4. 25 (hep, @%&g
- Cycl ohexyl %W‘f%ﬁ?ﬁfp jh&racwgk% p?gﬁ eﬁﬁ? r5aénaz% lf'lr-%lntm?gq ; Al I%‘et ra
hydr o- 5 hydroxide. Removal of solvent gave an oil Wthh was treated at reﬂux temperature
with 1 M sodium hydroxide (600 ml) for 1 h. Extraction with ethyl acetate, drying of

cyanobor ohydride (0.6 g) at roomterrperatHr\ej

the organic phase over magnesium sulfate, and removal of solvent in vacuo gave a
colorless oil (37 g) of 3-cyclohexylsulfonyl-1-propano! which was used without
further purification in the next step.

10 A solution of 3-cyclohexylsulfonyl-1-propanol (37 g) and triethylamine (30 ml) in
methylene chloride (400 ml) was treated dropwise at -5 °C with methanesuifonyl
chloride (15 ml). After stirring for 2 h at room temperature the mixture was washed
with water and dried over magnesium sulfate. Removal of solvent in vacuo gave a
viscous oil (49 g) of 3-cyclohexylsulfonyl-1-propy! methanesulfonate.

15 A mixture of 3-cyclohexylsulfonyl-1-propyl methanesulfonate (8.5 g), 1-(1,4-benzo-
dioxan-5-yl)-piperazine (5.4 g), and potassium carbonate in methyl isobutyl ketone
(200 ml) was refluxed for 20 h. Filtration and removal of solvent in vacuo gave an
oil which was purified by column chromatography (silica gel, eluent: ether/mstha-
nolftriethylamine = 96:2:2). The title compound crystallized as the oxalate salt from

20 acetone by addition of oxalic acid. Yield: 8.1 g, mp: 162-64 °C.

1H NMR (5, DMSO): 1.05-1.45 (m, 6H), 1.60-1.90 (m, 2H), 1.95-2.10 (m, 4H), 2.90-
3.20 (m, 13 H), 4.15-4.30 (m, 4H), 6.45-6.60 (m, 2H), 6.75 (d, 1H).

In a similar manner were also prepared: _

25 1-(1,4-Benzodioxan-5-yl}-4-(3-phenylsulfonyl-1-propyl)piperazine, hydrochloride,
1b, mp: 184-96 °C. 1H NMR (8, DMSO): 2.00-2.20 (m, 2H), 3.00-3.25 (m, 6H),
3.30-3.60 (m, 6H), 4.15-4.30 (m, 4H), 6.45-6.60 (m, 2H), 6.75 (t, 1H), 7.60-7.80 (m,
3H), 7.95 (d, 2H), 8.00 (b, 2H).
1-(3-Cyclohexylsulfonyl-1-propyl)-4-(2,3-dihydrobenzofuran-7-yl)piperazine,

30 maleate, 1c, mp: 166-68 °C. 1H NMR (3, DMSO): 1.05-1.50 (m, 5H), 1.60-1.70 (m,
1H), 1.75-1.90 (m, 2H), 1.95-2.20 (m, 4H), 3.00-3.40 (m, 17H), 4.50 (t, 2H), 6.05 (s,
2H), 6.65-6.80 (m, 2H), 6.90 (d, 1H).
1-(2,3-Dihydrobenzofuran-7-yl)-4-(3-methylsulfonyl-1-propyl)piperazine, maleate,



pyrid-1-yl]-1-butyl]-2-imidazolidinone, oxalate, 1 Ca. 29 A m xture of
2, 3-di hydr o- 2, 2- di net hyl benzofuran (25 g) and tetranet hyl et hyI ene- diam ne -

(46 g) in heptane (250 M) was treated dropw s:, 2% &@&ﬁp\ﬁ r@pure with
1.6 MBuULi in hexane (250 m). After stirring:§ 11 2t BO=AD [err] C the
m xture was cooled to -40 [err]C and 1 -benzyl.{44pi peridi none P g) was

added dropwi se at -40 [err]C. 5 The reaction mxt UEZEBMARI9Bowed] to warmto
roomtenperature during 3 h foll owed by &ﬁuench vylth wat er . Aft
concentrating the reaction mxture in vacuo d|th1

added fol | ovrr phpy 1488Y %8 1M NRIFE(S, CMSOPIo02)aH

gave an oil whi ch was purified by flash chromato I a- ‘ hy(S| I | ca'gel
hept ane/ et hy(n, 16H),24.85 (tr 8}, IﬁﬂQi(sL AH),563:8: 85)(ng|2H)r@9@|(d diH). Addition of

1-(1,4-Benzodioxan-5-yl)-4-(3-isopropylsulfonyl-1-propyl)piperazine, fumarate, e,

mp: 166-67 °C. 1H NMR (3, DMSO): 1.25 (d, 6H), 1.80-2.00.(m, 2H), 2.50-2.65 (m,
5 6H), 2.90-3.05 (m, 4H), 3.05-3.15 (m, 2H), 3.30 (h, 1H), 4.15-4.30 (m, 4H), 6.50 (t,

2H), 6.60 (s, 2H), 6.70 (t, 1H).

1-[3-(1-Adamantyl)sulfonyl-1-propyl]-4-(1,4-benzodioxan-5-yl)piperazine, 1f, mp:

143-44 °C. 1H NMR (3, CDCL3): 1.65-1.85 (m, 6H), 2.00-2.25 (m, 11H), 2.55 (t,

2H), 2.60-2.70 (m, 4H), 2.90-3.00 (m, 2H), 3.00-3.15 (m, 4H), 4.20-4.25 (m, 2H),
10 4.25-4.35 (m, 2H), 6.50-6.60 (m, 2H), 6.80 (t, 1H).

EXAMPLE 2
1-[3-[4-(1,4-Benzodioxan-5-yl)-1-piperazinyl}-1-propyl]-3-phenyl-2-imidazolidinone,
hydrochloride, 2a.

15
A mixture of 1-(1,4-benzodioxan-5-yl}-piperazine (1.5 g), 1-(3-chloro-1-propyl)-3-
phenyl-2-imidazolidinone (1.4 g), potassium carbonaté (3 g), and potassium iodide
(0.1 g) in methyl isobutyl ketone was refiuxed for 20 h. Filtration and removal of
solvent in vacuo gave a viscous oil which was separated by column chromato-

20 graphy (silica gel, eluent: ethyl acetate/methanol/triethylamine = 15:4:1). The title
compoﬁnd was isolated as an oil which crystallized as the hydrochloride salt from
acetoné by addition of hydrochloric acid. Yield: 1.9 g, mp: 229-32 °C. 1H NMR (3,
DMSO0): 1.95-2.15 {m, 2H), 3.00-3.25 (m, 6H), 3.30 (t, 2H), 3.40-3.65 (m, 4H), 3.70-
4.00 (m, 4H), 4.15-4.30 {m, 4H), 6.45-6.70 (m, 2H), 6.75 (t, 1H), 7.00 (t, 1H), 7.30

25 (t, 2H), 7.60 (d, 2H), 11.30 (b, 1H). |

In a similar manner were also prepared:

1-[2-{4-(1 ,4-Benzodioxah-5-yl)-1 -piperazinyllethyl]-3-cyclopentyl-2-imidazolidinone,

hydrochloride, 2b, mp: 266-68 °C. 1H NMR (8, CDClg): 1.45-1.95 (m, 8H), 3.00-
30 3.30 (m, 4H), 3.35-3.60 (m, 8H), 3.60-3.85 (m, 4H), 4.15-4.35 (m, 5H), 6.50 (d, 1H),

6.65 (d, 1H), 6.80 (t, 1H), 12.30 (b, 1H).

1-[2-[4-(1,4-Benzodioxan-5-yl)-1-piperazinyl]ethyl]-3-phenyl-2-imidazolidinone,



10 heptane gave the product, 7-(1 ’REPLACEVE" T QHEET

- benzyl - 4- hydr oxy- 4- pi peri di nyl) - 2, 3- di hydr o- 2,,- dlnethylbenzqfuran as a
solid (11 g). The obtained solid was dissol vekl "nQbﬁMﬂWﬁacntg c acid (150
mM) and refluxed for 1 h. The nixture was poui{ef onto ice foll c?'/ved by
basification with conc. NaOH Extraction w thjjdir¢hror ‘(,ﬁ x 100 m)
and renoval of solvent in vacuo gave 15 an oili_ which was appli to a
silica gel flash colum (eluent: ethyl &&etat el he hep- tane/triet hyl am ne
50:48:2) giving 7-(1-benzyl-1, 2, 3, 6-tetrahydropyrid-4-yl)-2, 3-

di hydro- 2, ZhQGﬁBhIBMHQEZE%pIWB 91ﬁ°@nmNMP(€e BMBO): ‘Bfm-svgctumomse dsf(tsol ved
in trichl oroethane (15 mM) and added dropw se to ethyl chl orof ornmate (20

m) at refl @K)tempddf (metH)artH-4.76(Mi¥H)06.45-6:7Q (ro, %} &75 ds1hipraoQd,

renoved i n a

7-(1-et hoxy\c(gl?’boﬂéﬁi _ﬁth &[3@%{1 1RQgr(8pyr] d-4-yl) -

2, 3-di hydr042{214@1ﬂeBéI}dddmnfﬁjylarn-raperamrwllethylz}:i&ygpoheime tniddeoliglimahest was
d| ssol ved in ethanol (50 sol i d After reflux

for 20 h sh&umarRia:26, m 19%1]f’re@ 1HtWﬁd§-eQ )1 é\ﬂféd b‘i/(l’eoe(*t*rl)aéﬂi%h‘lﬁ/i(ﬂh

ethyl acetayg, The 1985 (m, 3H), 1.65-1.80 (m, 2H), 2.60 (t, 2H), 2.65-2.80 (m, 4H), 2.90-
3.05 (m, 4H), 3.15-3.35 (m, 6H), 3.40-3.55 (m, 1H), 4.15-4.30 (m, 4H), 6.4-6.55 (m,
2H), 6.60 (s, 2H), 6.70 (t, 1H), 7.90 (b, 1H).
1-[4-[4-(1,4-Benzodioxan-5-yl)-1-piperazinyl]-1-butyl]-3-cyclohexyi-2-imidazoli-

10 dinone, hydrochloride, 2e, mp: 212-22 °C. 1H NMR (3, DMSO): 0.95-1.15 (m, 1H),
1.15-1.40 (m, 4H), 1.40-1.65 (m, 5H), 1.65-1.85 (m, 4H), 3.00-3.25 (m, 8H), 3.25
(2, 4H), 3.40-3.60 (m, 5H), 4:15-4.30 (m, 4H), 6.45-6.60 (m, 2H), 6.75 (t, 1H), 8.00
(b, 1H), 11.40 (b, 1H). |
1-Cyclopentyl-3-[2-[4-(2,3-dihydrobenzofuran-7 -yl)-1-piperazinyl}ethyl}-2-imi-

15 dazolidinone, hydrochloride, 2f, mp: 200-2 °C. tH NMR (8, .DMSO): 1.40-1.80 (m,
8H), 3.00-3.80 (m, 18H), 4.00-4.15 (m, 1H), 4.50 (t, 2H), 6.65-6.85 (m, 2H), 6.90 (t,
1H), 11.05 (b, 1H).
1-[3-[4-(2,3-Dihydrobenzofuran-7-yl)-1-piperazinyl}-1-propyi]-3-phenyl-2-imidazoli-
dinone, hydrochloride, 2g, mp: 225-28 °C. 1H NMR (5, DMSO): 1.95-2.10 (m, 2H),

20 2.95-3.40 (m, 12H), 3.40-3.70 (m, 6H), 3.80 (t, 2H), 4.50 (t, 2H), 6.65-6.80 (m, 2H),
6.90 (d, 1H), 7.00 {t, 1H), 7.35 (t, 2H), 7.60 (d, 2H), 11.20 (b, 1H).
4-[4-[2-(3-Phenylimidazolidin-2-on-1-yl)ethyl)-1-piperazinyl}-2,1,3-benzothiadiazole,
maleate, 2h, mp: 182-83 °C. 1H NMR (8, DMSQ): 3.20-3.95 (m, 18H), 6.10 (s, 2H),
6.90-7.10 (m, 2H), 7.35 (t, 2H), 7.55-7.70 (m, 4H).

25 1-[2-[4-(2,3-Dihydrobenzofuran-7-yl)-1-piperazinyllethyl]-3-(4-fluorophenyl)-2-
imidazolidinone, fumarate, 2i, mp: 188-90 °C. 1H NMR (§, DMSO): 2.55-2.70 (m,
6H), 2.95-3.15 (m, 4H), 3.10 (t, 2H), 3.35 (t, 2H), 3.55 (t, 2H), 3.80 (t, 2H), 4.50 (t,
2H), 5.10 (b, 2H), 6.60 (s, 2H), 6.65 (d, 1H), 6.75 (t, 1H), 6.80 (d, 1H), 7.15 (t, 2H),
7.50-7.60 (m, 2H). :

30 Ethyl 7-[4-[2-(3-phen.yl-2-imidazolidin-2-on-1—yl)ethyl]-1-piperazinyl]-2-indolyl car-
boxylate, fumarate, 2j, mp: 202-4 °C. tH NMR (3, DMSQ): 1.35 (t, 3H), 2.70 (t, 2H),




gani ¢ phase was dried over magnesium sul fate and the sol vent renoved in
vacuo 25 | eavi ng crude

"2, 3-di hydro-2, 2-di met hyl - 7- (1, 2, 3, 6-t etrahydropyrid-4-yl)-benzofuran as an
oil (2.9 g). The crude product was sufficiently pure for use in the final
step. The obtai ned product was al kylated with

1-cycl ohexyl -3-(4-chloro-1-butyl)-2-imda- zolidinone (4.5 g) according to
t he met hod described in EXAMPLE 2 givindQ he free base of the title
conmpound as an oil (2.7 g). The oxalate salt crystallized by addition 30 of
oxal i ¢ aci d2t75-290466 URN.L.8BBUIE (@) 40{), 840 (hask, 3.60 (t, 2833 (te2H), @.35 (d, N\VR

(s, o0 s ik obl st o el o 2
(m 1H), 6. ¥bd @, 2i)H) . 6.80 (t, 1 H, 7.10
1-[2-[4-(1-Naphtyl)-1 -plperazmyl]ethyl]-3—phenyl-2-lmldazohdmone, fumarate, 2k,
5 mp: 176-80 °C. tH NMR (8, DMSO): 2.70 (t, 2H), 2.65-2.90 (m, 4H), 2.95-3.15 (m,
4H), 3.40 (t, 2H), 3.55 (t, 2H), 3.80 (t, 2H), 6.60 (s, 2H), 7.00 (t, 1H), 7.10 (d, 1H),
7.30 (t, 2H), 7.40 (t, 1H), 7.45-7.65 (m, 5H), 7.85-7.95 (m, 1H), 8.05-8.20 (m, 1H).
1-{2-{4-(1,4-Benzodioxan-5-yl)-1-piperazinyl]ethyl]-3-ethyl-2-imidazolidinone,
hydrochloride, 21, mp: 250-52 °C. iH NMR (5, DMSO): 1.05 (t, 3H), 2.95-3.70 (m,
10 18H), 4.15-4.30 (m, 4H), 6.50 (d, 1H), 6.55 (d, 1H), 6.25 (t, 1H), 10.65 (b, 1H).
1-[2-[4-Benzofuran-7-yl-1-piperazinyl]ethyl]-3-phenyl-2-imidazolidinone, hemifuma-
rate, 2m, mp: 175-76 °C. 1H NMR (3, DMSO): 2.60 (t, 2H), 2.65-2.75 (m, 4H), 3.20-
3.35 (m, 4H), 3.40 (t, 2H), 3-60 (t, 2H), 3.80 (t, 2H), 6.75 (s, 1H), 6.75 (d, 1H), 6.90
(s, 1H), 7.00 (t, 1H), 7.05-7.25 (m, 2H), 7.30 (1, 2H), 7.60 (d, 1H), 7.95 (s, 1H).
15 1-[2{4-(2,3-Dihydro-2,2-dimethylbenzofuran-7-yl)-1 -piperazinyljethyl}-3-phenyl-2-
imidazolidinone, dihydrochloride, 2n, mp: 220-30 °C. 1H NMR (3, DMSO): 1.40 (s,
6H), 3.00 (s, 2H), 3.10-3.45 (m, 6H), 3.50-3.75 (m, 8H), 3.85 (t, 2H), 6.65-6.80 (m,
2H), 6.85 (d, 1H), 7.00 (t, 1H), 7.35 (t, 2H), 7.60 (d, 2H), 9.35 (b, 1H), 11.30 (b, 1H).
1-[2-[4-(1,4-Benzodioxan-5-y!)-1-piperazinyl]ethyl}-3-isopropyl-2-imidazolidinone,
20 hydrochloride, 20, mp: 228-30 °C. 1H NMR (3, DMSO): 1.05 (d, 6H), 2.95-3.65 (m,
16H), 3.90 (h, 1H),-4.'15-4.30 (m, 4H), 6.50 (d, 1H), 6.60 (d, 1H)', 6.25 (d, 1H),
10.95 (b, 1H).
1-Cyclopentyl-3-[2-[4-(2,3-dihydro-2,2-dimethylbenzofuran-7-yl)-1-piperazinyl]ethyl]-
2-imidazolidinone, dihydrochloride, 2p, mp: 185-85 °C. 1H NMR (8, DMSO): 1.45
25 (s, 6H), 1.45-1.75 (m, 8H), 3.00 (s, 2H), 3.10-3.40 (m, 10H), 3.50 (t, 2H), 3.55-3.70
(m, 4H), 4.00-4.15 (m, 1H), 6.70-6.80 (m, 2H), 6.35 (d, 1H), 7.35 (b, 1H), 11.30 (b,
1H). : '
1-Adamantyl-3-[2-[4-(1,4-benzodioxan-5-yl)-1-piperazinyl]ethyl]-2-imidazolidinone,
hydrochloride, 2q, mp: 246-48 °C. 1H NMR (3, DMSO): 1.55-1.65 (m, 6H), 1.90-
30 2.10 (m, 9H), 2.96-3.60 (m, 16H), 4.15-4.30 (m, 4H), 6.50 (d 1H), 6.55 (d, 1H),
6.75 (t, 1H), 10.85 (b, 1H). ey
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EXAMPLE 11 1 - Cycl ohexyl - [4[4(23d|hydro_? 2-d
I met hyl benzof uran- 7-yl )-I -p iperidinyl]- DRED A ‘i*-t
‘oxal ate, 1la. 5 A mixture of 1Ca, oxal ate (1 g
ethanol (20 m) was kept under a hydrogen at npsf
for 36 h. Filtration, renoval of solvent in viacjo

nmp: 150-54 [err]C. 'H NVR ([err], DWVBO):2b. 95
2.80-3.10 (m 8H), 315325(m4H) 3.35-3.° =) '
6.90 (d, 1 H)- [27(@Be(mbfﬂurdﬂH-VEWﬁrEZlﬂlﬂ)éth'I-a-anvliZ-mEamlwnmrsesquw-) 1

15 A7t ur herete, $r mpaRtipchy NS QMo s b: 2BivarP2 8 tandfp, T
Soc., 1960, 4 40.3.20 (m, 4H), 3.40 (t, 2H), 3.55 (t, 2H), 3.80 (t, 2H), 6.60 (s, 3H), 6.65-6.70 (m,
1H), 6.95-7.05 (m, 2H), 7.10-7,20 (m, 2H), 7.30 (t, 2H), 7.55 (d, 2H), 7.90 (s, 1H).

5 1-[2-(4-Benzofuran-4-yl-1-piperazinyl)ethyl]-3-cyclopentyl-2-imidazolidinone,
dihydrochloride, 2s, mp: 237-39 °C. 1H NMR (3, DMSO): 1.40-1.80 (m, 8H), 3.15-
3.45 (m, 10H), 3.55 (t, 2H), 3.55-3.75 (m, 4H), 4.00-4.20 (m, 1H), 4.45 (b, 1H), 6.75
(dd, 1H), 7.10 (d, 1H), 7.20-7.30 (m, 2H), 8.00 (s, 1H), 11.20 (b, 1H).
1-[2-(4-Benzo[blthiophen-7-yl-1-piperazinyl)ethyl]-3-phenyl-2-imidazolidinone, 2t,

10 mp: 136-38 °C. 1H NMR (8, CDCla): 2.70 (t, 2H), 2.70-2.85 (m, 4H), 3.15-3.35 (m,
4H), 3.50 (t, 2H), 3.55 (t, 2H), 3.80j {t, 2H), 6.90 (d, 1H), 7.00 (t, 1H), 7.20-7.45 (m,
5H), 7.45-7.65 (m, 3H).
1-Cyclopentyl-3-[2-[4-(7-indolyl)-1-piperazinyl]ethyl]-2-imidazolidinone, 2u, mp:
188-89 °C. 1H NMR (3, CDClg): 1.40-1.90 (m, 8H), 2.60 (t, 2H), 2.65-2.75 (m, 4H),

15 3.05-3.15 (m, 4H), 3.20-3.45 (m, 6H), 4.25 (p, 1H), 6.50-6.55 (m, 1H), 6.80 (d, 1H),
7.05 (t, 1H), 7.10-7.20 (m, 1H), 7.35 (d, 1H), 8.40 (b, 1H).
1-[2-[4-(7-Indolyl)-1-piperazinyl]ethyl]-3-phenyl-2-imidazolidinone, fumarate, 2v,
mp: 215-16 °C. TH NMR (8, DMSO): 2.70 (t, 2H), 2.75-2.85 (m, 4H), 3.00-3.15 (m,
4H), 3.40 {t, 2H), 3.55 (t, 2H), 3.80 (t, 2H), 6.35-6.40 (m, 1H), 6.60 (s, 2H), 6.65 (d,

20 1H), 6.90 (t, 1H), 7.00 (t, 1H), 7.15-7.35 (m, 4H), 7.60 (d, 2H).
1-[2-[41,2-Benzisothiazol-7 y)-1 -piperazinyllethyl]-3-phenyl-2-imidazolidinone,
hydrochloride, 2x, mp: 237-44 °C. 1H NMR (3, DMSO): 3.10-3.80 (m, 14H), 3.85 (t,
2H), 7.00 (t, 1H), 7.20 (d, 1H), 7.30 (t, 2H), 7.50 (t, 1H), 7.60 (d, 2H), 7.90 (d, 1H),
9.15 (s, 1H), 11.25 (b, 1H).

25 1-Cyclopentyl-3-[2-{4-(4-indolyl)-1 -piperazinyl]ethyl}-2-imidazolidinone,
dihydrochloride, 2y, mp: 214-20°C. 1H NMR (3, DMSO): 1.50-1.80 (m, 8H), 3.20-
3.60 (m, 12H), 3.60-3.80 (m, 4H), 3.95-4.20 (m, 1H), 6.60j (s, 1H), 6.70 (d, 1H),
7,00 (t, 1H), 7.20 (d, 1H), 7.35 (s, 1H), 11.30 (b, 1H).
1-[2-{4-(4-Indolyl)-1-piperazinyl]ethyl}-3-phenyl-2-imidazolidinone, dihydrochloride,

30 2z, mp: 233-38°C. 1H NMR (8, DMSO): 3.25-3.50 (m, 8H), 3.60 (t, 2H), 3.60-3.75
(m, 4H), 3.85 (t, 2H), 5.00 (b, 2H), 6.50 (2, 1H), 6.60 (d, 1H), 6.95-7.00 (m, 2H),



308) (9 g), 4-fluoroi odobenzene (23 g), potassium carbonate (8.0 g),
cupper(l) iodide (1 g), and zinc oxide (0.5 g) in

N-net hyl - 2(3H) - pyrrol i di none (100 M) was kept at 155 —
After cooling water (500 m) was added foll owed by 20 : ﬂi hyl
acetate (3 x 200 m). The organi c phase was washed w th Ter and satLreted
cal cium chloride solution and dried over magnesium-sulff afe \@?3 ';

sol vent in vacuo gave an oil which was p&Rified by chr .ﬂtogﬁ@%ﬁ Si Iy da

gel, ethyl acetate) giving 1-(4-fluorophenyl)-3-(2-hy .
benzi ni dazol7otte(d, 2Hy,)7. 25-78409(01 i3H), B0 (d22HR 6 1[26r(b] T@H).2b The oil was

ool e BB SR bl B < BT TR TR B
of volatil e%tyuﬂ)cmwe Qé‘é/ern 264-67 °C. 1H NMR (5, DMSO): 1.40-1.75 (én 8H), 3.20-
1-(2-chl oroethyl)-3-(4-1l uorophenyl)-2(3H)-benZ| m dazol one as an oil.

The obt ai ned. 4fn(m;1@lé) \Ba50 (tr 2H), 316043t 75 @(Mﬂﬁowmdﬂﬁxmﬂwnm pé0dti ne
(2.4 9) 333267807, 19, 7o @PARY ASGETHRSA 58 (IYPLE 2 ol ving the title
1-Cyclohexyl-3-[4-[4-(2,3-dihydro-2,2-dimethylbenzofuran-7-yl)-1-piperazinyl}-1- -
butyl]-2-imidazolidinone, dihydrochloride, 2bb, mp: 196-203 °C. 1H NMR (3,
DMSO): 1.20-1.65 (m, 10H), 1.40 (s, 6H), 1.65-1.80 (m, 4H), 3.00 (s, 2H), 3.00-
3.20 (m, 8H), 3.20-3.25 (m, 6H), 3.40-3.55 (m, 2H), 3.60-3.65 (m, 1H), 6.70-6.80

10 (m, 2H), 6.85 (d, 1H), 7.60 (b, 1H), 11.30 (b, 1H).

Ethyl [4-[4-[2-(3-cyclopentyl-2-imidazolidinon-1-yl)ethyl]- 1-p|perazmyl]-2 -benzofu-
ranyl] carboxylate, hydrochloride 2¢c, mp: 198-201 °C. 1H NMR (3, DMSO): 1.35 (t,
3 H), 1.40-1.75 (m, 8H), 3.25-3.75 (m, 16H), 4.00-4.15 (m, 1H), 4.35 (q, 2H), 6.80
(d, 1H), 7.30 (d, 1H), 7.40 (t, 1H), 7.95 (s, 1H).

15 1-[4-[4-(2,3-Dihydro-2,2-dimethylbenzofuran-7-yl)-1-piperazinyl]-1 -butyl]-3-(4-
fluorophenyl)-2-imidazolidinone, 2dd, mp: 158-60 °C. 1H NMR (8, CDCl3): 1.50 (s,
6H), 1.55-1.65 (m, 4H), 2.45 (t, 2H), 2.65-2.70 (m, 4H), 3.00 (s, 2H), 3.10-3.20 (m,
4H), 3.30 (t, 2H), 3.45 (t, 2H), 3.80 (t, 2H), 6.65-6.70 (m, 1H), 6.75 (d, 2H), 7.00 (t,
oH), 7.40-7.55 (m, 2H).

20 1-[2-[4-(1,4-Benzodioxan-5-yl)-1-piperazinyllethyl]-3-t-butyl-2-imidazolidinone,
hydrochloride, 2ee, mp: 229-31 °C. 1TH NMR (8, DMSO): 1.30 (s, 9H), 3.00-3.60
(m, 16H), 4.20-4.30 (m, 4H), 6.45-6.60 (m, 2H), 6.75 (t, 1H). |
1-{3-{4-(2,3-Dihydro-2,2-dimethylbenzofuran-7-yl)- 1 -piperazinyi]-1-propyl}-3-phenyl-
2-imidazolidinone, fumarate, 2ff, mp: 183-85 °C. 1H NMR (3, DMSO): 1.40 (s, 6H),

25 1.75 (hep, 2H), 2.50 (t, 2H), 2.60-2.70 (m, 4H), 2.95 (s, 2H), 3.00-3.15 (m, 4H),
3.25 (t, 2H), 3.45 (t, 2H), 3.80 (t, 2H), 6.60 (s, 2H), 6.65 (d, 1H), 6.70 (t, 1H), 6.75
(d, 1H), 7.00 (t, 1H), 7.30 (t, 2H), 7.55 (d, 2H).
1-Adamantyl-3-[4-[4-(2,3-dihydro-2,2-dimethylbenzofuran-7-yl)-1-piperazinyl}-1-
butyl]-2-imidazolidinone, 2gg, mp: 125-27 °C. 1H NMR (9, CD'CI3): 1.50 (s, 6H),

30 1.50-1.55 (m, 3H), 1.65-1.70 (m, 6H), 2.00-2.10 (m, 9H), 2.40 (t, 2H), 2.55-2.65 (m,
4H), 3.00 (s, 2H), 3.10-3.20 (m, 8H), 3.30 (t, 2H), 6.70 (t, 1H), 6.75 (d, 2H).




crystalline material. Yield: 1.7 g, np: 161- 62 8kT I Reirelda TA8VER ([err],
CDCl [err]): 2.55-2.65 (m 4H), 2.70 (t, 2H), 2%%Er }%9@@5&14%.:..4.05 (t,
5H), 4.15-4.25 (m 4H), 6.35-6.50 (m 2H), 6.7 (t

: Hy, 6.95 7120 (m
3H), 7.30 (d, 1H), 7.40 (t, 2H), 7.55-7.65 (m|2H) 25 MARl96XAMPLE 13 1.
-[4-[4- (1, 4-Benzodi oxan-5-yl)-1 -piperazinyl]-3& {b utyl]-3 -(4f)uo
rophenyl) -2(3H benzi m dazol one, 13a. A sol ut|onof =]
1- (4-fl uor ophenyl ) - 3- (1- propen- 2-yl ) - 2( 388- bengi_ni dazol one (prepared by
arylation of 1 -(1-propen-2-yl)-2(3H)-benzi mdazolone (J. Davoll, J. Chem
Soc., 1960, BH8j4-¢eChiatoRyphenyitbenzobiracd -yl 4 qipdradinyll1EDAMPBE yERDheXyl-8) i n

eLnanol (100 oM Rohs kS hothibhas 3, b oBSboid ki (5 asdyY 0boo™
1.85 (m, 14H), 3.10 (t, 2H), 3.15-3.70 (m, 14H), 4.00-4.10 (m, 1H), 4.65 (b, 2H),
6.85 (s, 1H), 7.30 (s, 1H), 7.40 (s, 1H), 7.45 (t, 1H), 7.50 (t, 2H), 7.95 (d, 2H).

5 1-[2-[4-(5-Chloro-2-phenylbenzofuran-7-yl)-1-piperazinyl]ethyl]-3-cyclopentyl-2-
imidazolidinone, fumarate, 2ii, mp: 155-57 °C. iH NMR (3, DMSO): 1.40-1.70 (m,
8H), 2.55 (t, 2H), 2.65-2.75 (m, 4H), 3.20-3.45 (m, 10H), 4.00-4.15 (m, 1H), 6.60 (s,
2H), 6.70 (s, 1H), 7.20 (s, 1H), 7.35 (s, 1H), 7.45 (t, 1H), 7.50 (t, 2H), 7.90 (d, 2H).

1 -[4-[4-(2,3-Dihydrb~2 ,2-dimethylbenzofuran-7-yl)-1-piperazinyl]-1-butyl]-3-(1-
10 naphtyl)-2-imidazolidinone, fumarate, 2jj, mp: 220-21 °C. 1H NMR (3, DMSO): 1.40
(s, 6H), 1.50-1.65 (m, 4H), 2.55 (t, 2H), 2.65-2.75 (m, 4H), 2.95 (s, 2H), 3.05-3.15
(m, 4H), 3.25 (t, 2H), 3.60 (t, 2H), 3.80 (t, 2H), 6.60 (s, 2H), 6.65 (d, 1H), 6.70 (t,
1H), 6-80 (d, 1H), 7.45 (d, 1H), 7.45-7.60 (m, 3H), 7.85-8.00 (m, 3H).
1-Cyclohexyl-3-[3-{4-(2,3-dihydro-2,2-dimethylbenz ofuran-7-yl)-1-piperazinyl]-1-

15 propyl}-2-imidazolidinone,oxalate, 2kk, mp: 191-92 °C. 1H NMR (8, DMSO): 1.00-
1.90 (m, 10H), 1.40 (s, 6H), 2.90-3.00 (m, 4H), 3.10 (t, 2H), 3.15-3.30 (m, 10H),
3.40-3.50 (m, 1H), 4.10 (b, 2H), 6.65 (d, 1H), 6.70 (t, 1H), 6.80 (d, 1H).
1-[4-[4-(2,3-Dihydro-2,2-dimethyl-5-fluorobenzofuran-7-yl)-1-piperazinyl]-1-butyl]-3-

(4-fluorophenyl)-2-imidazolidinone,oxalate, 211, mp: 126-27 °C. 1H NMR (3,
20 DMSO): 1.45 (s, 6H), 1.50-1.65 (m, 4H), 2.40 (t, 2H), 2.55-2.65 (m, 4H), 2.95 (s,
2H), 3.05-3.20 (m, 4H), 3.30 (t, 2H), 3.95 (t, 2H), 3.80 (t, 2H), 6.30-6.50 (m, 2H),
7.00 (t, 2H), 7.40-7.55 (m, 2H).
1-Cyclohexyl-3-{4-{4+(2,3-dihydro-2,2-dimethyl-5-fluorobenzofuran-7-yl)-1-piperazinyl}-
1-butyl]-2-imidazolidinone,oxalate, 2mm, mp: 125-35 °C. 1H NMR (5, DMSO):
25 1.00-1.80 (m, 14H), 1.40 (s, 6H), 2.95 (s, 2H), 3.00-3.50 (m, 17H), 6.50 (dd, 1H),
6.65 (dd, 1H). ]
1-Cyclopentyl-3-[6-[4-(2,3-dihydro-2,2-dimethylbenzofuran-7-yl)- 1-piperazinyl]-1-
hexyl}-2-imidazolidinone,oxalate, 2nn, mp: 132-34 °C. 1H NMR (3, DMSO): 1.15-
1.75 (m, 14H), 1.40 (s, 6H), 2.95 (s, 2H), 2.95-3.10 (m, 4H), 3.15-3.45 (m, 12H),
30 4.00-4.15 (m, 1H), 6.65 (d, 1H), 6.75 (t, 1H), 6.85 (d, 1H).
1-[2-[4-(5-Chloro-2,3-dihydro-3,3-dimethyl)-7-benzofuranyl)-1-piperazinyljethyl]-3-



10 After stirring for 1.5 h water (150 nl) was added. The resulting
precipitate was col- lected by filtration and dried. Yield: 4 g of

1- (4-fluorophenyl)-2(3H)-benzi m dazol - one, np: 209-10 [err]C. The 4 g of
product was dissolved in tetrahydrofuran (100 m) followed by addition of
potassiumtert-butoxide (3.0 g) during 5-10 mn. After stirring for 10 mn
1,4- 15 di bronobutane (15 m) was added followed by heating to 50 [err]C
for 5 h. After filtration and renoval of2%ol vent the remaining oil was
purified by colum chromatogra- phy (silica gel, heptane, heptane/ethyl

acet ate 1: lloycibpentyl-2aitazolidindhe) bralatel 200, mp: 104-7 °C. 1H NMR (CDCl3) & 1.25
butyl)-3-(4-fluorophenyl)-2-im dazolidinone, (5 g) was obtained as an

oil. Treat m:(a,tﬁhb)f 141351 (m;, BHY, 3P0, 2hi)13. 05-3415361’024)‘(1] @X%Q1335>(m. BiHeB48i ne

(2.5 g) 20 ave the title
conmpound as?rfi%g) pgl“l ﬁ\érn rseh%cisd@q)cﬁjbe@ gﬂ %)W - 917 [err]C.+"H NMR
([err], CDOT- [@=[A}()5-Cmo&52,3-<ﬁ5ycirm3 @-H)metmylﬁw-b]arﬁéfWanyl)QFﬂ)lpezaziﬁyll-t-hezy‘l]
2.55-2.70 (m 3.00-3 4. 20-4 rE

6. 45- 6. 60 5( r%-cmlgpewlﬂsmltiazwﬁwon?» exﬁ'%eséppnmpe 5-27 °f5 H NMR( DCl3)

1.25 (s, 6H), 1.20-1.75 (m, 16H), 2.95 (t, 2H), 3.00 (t, 2H), 3.10-3.40 (m, 12H),
4.00-4.15 (m, 1H), 4.25 (s, 2H), 6.70 (d, 1H), 6.90 (d, 1H).
1-[3-[4-(7-Chloro-2,3-dihydro-2,2-dimethyl)-4-benzofuranyl)-1-piperazinyl]-1-
propyl]-3-cyclohexyl-2-imidazolidinone, oxalate, 2qq, mp: 123-33 °C. TH NMR
10 (CDCl3) 8 0.95-1.50 (m, 5H), 1.45 (s, 6H), 1.50-1.65 (m, 3H), 1.65-1.90 (m, 4H),

2.85-3.30 (m, 18H), 3.35-3.50 (m, 1H), 6.45 (d, 1H), 7.10 (d, 1H).

EXAMPLE 3 |
1-(1,4-Benzodioxan-5-yl)-4-(3-cyclohexylthio-1-propyl)piperazine S-oxide, oxalate,
15 3a

A solution of 1-(1,4-benzodioxan-5-yl)-4-(3-cyclohexylthio-1-propyl)piperazin (7 g)

in tetrahydrofuran (70 mi) was cooled to 0 °C followed by portionwise addition of m-

chloroperbenzoic acid (6.4 g) keeping the temperature at 0 °C. After stirring for 3 h

20 at 0 °C aqueous sodium carbonate (20% solution, 100 mi) was added. The phases

were separated and the aqueous phase was extracted with methylene chloride.

" The combined organic phases was concentrated /in vacuo and the resulting oil

applied to a silica gel column (eluent: ethyl acetat/methanol/diethylamine = 88:8:4).

The title compound crystallized as the oxalate salt from an acetone/methanol

25 mixture by addition of oxalic acid. Yield: 1.5 g, mp: 113-15 °C. 1H NMR (3, DMSO):

1.00-1.50 (m, 6H), 1.55-2.20 (m, 7H), 2.55-2.95 (m, 4H), 2.95-3.35 (m, 8H), 4.15-
4.35 (m, 4H), 6.50 (d, 1H), 6.55 (d, 1H), 6.75 (t, TH).

EXAMPLE 4
3o 1-{3-[4-(1,4-Benzodioxan-5-yl)-1-piperazinyl]-1-propyl}-3-benzyl-2-imidazolidinone,
hydrochloride, 4a. '
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7.55 (m 2H).

- Cycl opentyl

- pi perazinyl]ethyl]-2-imdazolidi- none, oxalate

(1.1 9), 5%

renoval of solvent in vacuo gave an oil which

acetate (15
0.5 g,
8H), 2. 95 3.

10

15

20

25

30

25 EXAMPLE 14 1
-3-[2-[4-(2-phenyl benzof uran-7-yl) -

le of 2ii
was kept
ti on and

Pd/ C, glacial acetic acid (2 m) and

1o SR’ &, ey B beriaqtiolarib el sy BES:
Hindma (plefared frofn B-(B,a-t(enzoald)(an-s-yl)plperazm and 1-(3—ch|oro- -propyl)-
2-imidazolidinone by the method described in EXAMPLE 2) (2.5 g) and
benzaldehyde (2.3 g) in glacial acetic acid (30 ml) was treated portionwise with
sodium borohydride (0.6 g) keeping the temperature at 10 °C. After-stirring for 40
min. at room temperature additional benzaldehyde (2.3 g) and sodium borohydride
(0.6 g) was added and the mixture stirred for 16 h at room temperature. Removal of
solvent in vacuo gave a heavy oil which was applied to a silica gel column (eluent:
ethyl acetate/ethanol/triethylamine = 10:1:1). The title compound was isolated as a
viscous oil which crystallized as the hydrochloride from an acetone/ether mixture by

addition of an ether solution of dry HCI. Yield: 2.8 g, mp: 181-91 °C. 1H NMR (8,
DMSO): 1.90-2.10 (m, 2H), 3.00-3.25 (m, 10H), 3.30 (t, 2H), 3.35-3.65 (m, 4H),
4.20 (s, 4H), 4.25 (s, 2H), 6.50 (d, 1H), 6.55 (d, 1H), 6.75 (t, 1H), 7.00 (b, 2H), 7.20-
7.40 (m, 5H).

In a similar manner were also prepared:
1-[3-[4-(1,4-Benzodioxan-5-yl)-1-piperazinyl}-1-propyl]-3-ethyl-2-imidazolidinone,
hydrochloride, 4b, mp: 240-43 °C. 1H NMR (5, DMSOQ): 1.00 (t, 3H), 1.85-2.05 (m,
2H), 2.95-3.35 (m, 14H), 3.35-3.65 (m, 4H), 4.25 (s, 4H), 6.35 (b, 2H), 6.50 (d, 1H),
6.55 (d, 1H), 6.75 (t, 1H).

1-[3-[4-(1,4-B enzodioxan-iyl)# -piperazinyl]-1-propyl]-3-cyclohexyl-2-imidazo-
lidinone, hydrochloride, 4c, mp: 189-200 °C. 1H NMR (8, DMSO): 0.95-1.50 (m,
5H), 1.50-1.65 {(m, 3H), 1.65-1,85 (m, 2H), 1.90-2.10 (hep, 2H), 3.00-3.35 (m, 12H),
3.35-3.60 (m, 5H), 4.15-4.30 (m, 4H), 6.45-6.60 (m, 2H), 6.75 (t, 1H).

EXAMPLE 5
1-[3-[4-(1,4-Benzodioxan-5-yl)-1-piperazinyl]-1ethyl]-1 3-dlhydro-3~(4-ﬂuorophenyl)
2-imidazolone, hydrochloride, 5a.

A solution of 1-(1,4-benzodioxan-5-yl)piperazin (11 g) and triethylamine (7 ml) in N-
methyl-2—pyrro!idinoné was treated dropwise with chloroacetonitrile (4.5 g). After
stirring for 2 h at 100 °C the mixture was poured onto ice and extracted with ethyl

acetate. The organic phase was washed with water, dried over magnesium sulfate,



3.40-3.60 (m 4H), 6.80 (d, 1H), 7.15 (t, 1H), 7.25 (d 1H), 7.35-7.45 (m
2H), 7.50 (t, 2H) 7.95 1

-Cycl opentyl -3-[2
- pi perazi nyl ] et hy
[err]H NMR (CDO [
3.05-3.35 (m 12H), (t 2H), 4.00-4.15 (m 1H), 4.20 (s, 2H),
6.65-6.75 (m 1H),675 .85 (m 2H). 126
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(14, 3. Holitbiatt Siind o g of Yarim gmiglraftih g sotpfor By 3-c10-

benzod|oxan-5-yl)-4-cyanomethylp|perazme (9.4 g) in dry tetrahydrofuran (250 ml)

3- d;hydro 3, 3-di met hyl)-7-benzofuranyl)-1

2-im dazolidinone, oxalate, 14b, np: 94-98 [err]C.
[err] 1.25 (s, 6H), 1.40-1.75 (m 8H), 3.00 (t, 2H),
0

was added dropwise at 15 °C. After reflux for 1.5 h the mixture was cooled and
conc. sodium hydroxide solution (40 ml) was added dropwise. Filtration and

10 removal of solvent in vacuo gave an oil which was dissolved in methylene chloride
and dried over magnesium sulfate. Removal of solvent in vacuo gave 1-(2-amino-1-
ethyl)-4-(1,4-benzodioxan-5-yl)piperazine (9.1 g) as a viscous oil.

A mixture of 1-(2-amino-1-ethyl)-4-(1,4-benzodioxan-5-yl)piperazine (9.1 g), bromo-
acetaldehyde dimethylacetale (6.5 g), potassium iodide (0.5 g), and potassium

15 carbonate (4.8 g) in 1,4-dioxan (200 ml) was refluxed for 16 h. Water was added
followed by extraction with ethyl acetate. The organic phase was concentrated in
vacuo leaving an oil which was applied to a silica gel column (eluent: ethyl acetate/me-
thanol = 1:3). The product, 1-(1,4-benzodioxan-5-yl)-4-[2-(2,2-dimethoxy-1-ethylami-
no)-1-ethyllpiperazine, was obtained as an oil (4.7 g).

20 A solution of 1-(1,4-benzodioxan-5-yl)-4-(2-(2,2-dimethoxy-1-ethylamino)-1-ethyl)pi-
perazine (2.3 g) and 4-fluorophenyl isocyanate (0.9 g) in methylene chloride (100
ml) was refluxed for 2 h. Removal of solvent in vacuo géve an oil which was
purified on a silica gel column (eluent: ethyl acetate/methanol = 3:1). The product,
14{14-benzodioxan5-yl)}-4-(2-(N{2,2 dimethoxy 1 -ethyl)N-(4{fluoophenyl aminocarkonyl)

25 amino)-1-ethyl)piperazine, was obtained as a solid (2.5 g).

A solution of 1-(1,4-benzodioxan-5-yl}-4-(2-(N-(2,2-dimethoxy-1-ethyl)-N-(4-fluoro-
phenylaminocarbonyl)amino)-1-ethyl)piperazine (2.5 g) and 3 M hydrochloric acid
(2.5 ml) in ethanol'(50 mi) was stirred at room temperature for 72 h. The title
compound was collected by filtration as the hydrochloride. Yield: 1.2 g, mp: 301-5

30 °C.1H NMR (8, DMSO): 3.00-3.60 (m, 10H), 4.05 (t, 2H), 4.20-4.35 (m, 4H), 6.55 (t,
2H), 6.75 (t, 1H), 6.80 (d, 1H), 7.00 (d, 1H), 7.25 (t, 2H), 7.65-7.80 (m, 2H).
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In a similar manner was also prepared:
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(m, 10H), 4.05 (t, 2H), 4.20-4.30 (m, 4H), 6.50 (t, 2H), 6.70 (t, 1H), 6.80 (d, 1H),
7.00 (d, 1H), 7.20 (t, 1H), 7.45 (t, 2H), 7.70 (d, 2H).

EXAMPLE 6
1-(2-Cyclohexylsulfonyl-1-ethyl)-4-(2,3-dihydrobenzofuran-7-yl)piperazine, maleate,
6a.

10 A solution of 2-cyclohexylsulfonylethanol (22 g) and triethylamine (30 ml) in
methylene chloride (200 ml) was treated dropwise with a solution of methanesul-
fonyl chloride (15 ml) in methylene chloride (100 ml) at 10 °C. After stirring for 2 h
at room temperature the mixture was washed with water, dried over magnesium
sulfate and concentrated in vacuo leaving the product, cyclohexyl vinyl sulfone, as

| 15 an oil (19 g).
A solution of cyclohexyl vinyl sulfone (2.4 g) and 1-(2,3-dihydrobenzofuran-7-
ylpiperazine (2.5 g) in methylene chloride (50 ml) was stirred at room temperature
for 16 h. Removal of solvent in vacuo left an oil which was applied to a silica gel
column (eluent: ethyl acetate/methanol/diethylamine = 97:2:1). The title compound

20 was obtained as an oil which crystallized as the maleate salt from acetone by

addition of maleic acid. Yield: 3.4 g, mp: 178-79 °C. 1H NMR (8, DMSO): 1.00-1.50

(m, 5H), 1.60-1.70 (m, 1H), 1.75-1.90 (m, 2H), 2.00-2.15 (m, 2H), 3.00-3.35 (m,
13H), 3.45 (t, 2H), 4.50 (t, 2H), 6.10 (s, 2H), 6.65 (d, 1H), 6.75 (t, 1H), 6.85 (d, 1H).

25 EXAMPLE 7
1-Cyclopentyl-3-[2-[4{ 1-(4-fluorophenyl)-4-indolyl]-1-piperazinyllethyl]-2-imidazoli-
dinone, oxalate, 7a.

A mixture of 2y (1.3 g), 4-fluoroiodobenzene (2.0 g), cupper powder (0.2 g),
30 potassium carbonate (0.8 g) in N-methyl-pyrrolidinone (20 ml) was kept at 170 °C
under stirring for 6 h. After cooling the reaction mixture was filtered and water (200
ml) added followed by extraction with dichloromethane (2 x 100 ml). Removal of

solvent in vacuo and purification by flash chromatography (silica gel, ethyl acetate/



33 Ant agoni sm of the Discriminative Stinulus Properties |Induced by
8-OHDPAT in Rats. This test is used to determ ne the 5-HI[err] receptor
antagonistic effect of a test com pound in vivo. Arelated nethod is
descri bed by Trickl ebank, M D., et al, Eur. J. 5 Pharnmacol, 1987, 133,
47-56; Ant, J. Pharnmacol ogy & Toxicol ogy, 49€89, 64, 165. PROCEDURE Ml e
Wstar rats are trained to discrimnate between 8-OH DPAT (0.4 ng/kg, i.p.,

15 min pretr - ANGe | al gl [ | i I r [ d
Wt 10 wo ¢ Detgnind058) X BE 8 basp di°a DUATEIEG). THS TRE Siats B0E
wat er rewar dscrystallizatl oyzadditigregbexalig. acithto amethamobselutien otithey bassd Yield: a7

|l east 24 h and work in_a fix tLo (F schedule (final EFR=32). Follow n
5 ot DOAT adrgnB £30121C.1 NG PMSSeT H0oT-28mo BH). B10at Ghat-245 0
(m, 16H), 4.05-4.15 (m, 1H), 6.65 (d, 1H), 6.70 (dd, 1H), 7.05-7.15 (m, 2H), 7.40 (t,
5 2H), 7.565-7.65 (m, 3H). CoT

EXAMPLE 8

4-[4-[2-(3-Cyclopentyl-2-imidazolidinon-1-yl) ethyl]-1-piperazinyl}-2-benzofuranyi-
carboxamide, hydrochloride, monohydrate, 8a.

10

A solution of 2cc (1.0 g) in a mixture of conc. ammonia (50 ml) and tetrahydrofuran
(25 ml) was kept at 50 °C for 48 h. Extraction with ether (é x 50 ml), drying over
magnesium sulfate, and removal of solvent in vacuo gave the free base as an oil.
Addition of an etheral solution of HCI to an ethanol/heptane solution of the base

15 gave the title hydrochloride salt. Yield: 0.5 g, mp: 166-70 °C. 1H NMR (3, DMSO):

1.40-1.75(m, 8H), 3.20-3.85 (m, 16H), 4.05-4.15 (m, 1H), 6.80 (d, 1H), 7.25 (d,
1H), 7.35 (¢, 1H), 7.65 (b, 1H), 7.80 (s, 1H), 8.10 (b, 1H), 11.15 (b, 1H).

EXAMPLE 9 _
20 1-Cyclopentyl-3-[2-[4-(7-indolinyl)-1-piperazinyl]ethyl]-2-imidazolidinone, 9a.

A solution of 2u (1.3 g) in trifluoroacetic acid was treated pdrtionwise over 3 h with
sodium cyanoborohydride (0.6 g) at room temperature. After additional stirring for
0.5 h the mixture was poured onto ice followed by extraction with ethyl acetate (3 x
25 100 mi). Reméval of solvent in vacuo and purification by chromatography (silica
gel, ethyl acetateftriethylamine 96:4) gave the title compound as a crystalline
material. Yield: 0.2 g, mp: 130-32 °C. 1H NMR (8, CDCls): 1.40-1.85 (m, 8H), 2.55
(t, 2H), 2.55-2.70 (m, 4H), 2.95-3.05 (m, 4H), 3.05 (t, 2H), 3.20-3.45 (m, 6H), 3.55
{t, 2H), 4.25 (hep, 1H), 6.65-6.75 (m, 2H), 6.80-6.90 (m, 1H).
30
EXAMPLE 10
1-Cyclohexyl-3-[4-[4-2,3-dihydro-2,2-dimethylbenzofuran-7-yl)-1,2,3,6-tetrahydro-
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pyrid-1-yi]-1-butyi}-2-imidazolidinone, oxalate, 10a. REPLACEMENT %F'?EET
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ted (drug) |ever, whereas responding on the opposite |ever has no
consequences. 15 Follow ng saline adm nistrati on, respondlng I's reinforced
on the |l ever opposite to the drug |ever. Drug and saline trials alternate
random y between days. The |evel of discrimnation accuracy is expressed as
the per cent drug responses and is cal cul ated as the nunber of correct
responses x100 divided by the sumof the,gorrect and incorrect responses
before the first reward. The tinme to the™first reward 20 is al so recorded

aspondi ng. <GS v iR 2 Ee e AbRroRE50 oy b P B BBRITIRY pae-

obt ai ned 't esdiafififS(48) |ﬁrheptanel(gsedﬂmamateurc&bmise a‘ﬂ%((ﬁn tdrapbragenand i s
injected s.c, appropriate tine b T and the test

begi ns 15 ni heaMtEgﬂ-' Bl'ﬁﬂ AR5 H]"bc‘m%ﬁt"”ﬁﬁefof és’sth?F 3(&14°| 53 thermixiie desahen

a total of 3goci& (PADCTSAT %@nimeplp&uﬁhéﬁee(szlgaws Sddedh®Bpwite it L4daE e
el apsed. No reward is given and the rats have free access to water for

20- 30 mi n %f The reagton mixturerwas aligwad t© wamn toppasteapesiuraguring 3 hifellewsid i on
of drug respapdjuihchOMith Wasel. L&ftéF @Bhcentrating the reaction mixture in vacuo

dichloromethane (500 ml) was added followed by wash with water (3 x 500 ml).
Removal of solvent in vacuo gave an oil which was purified by flash chromatogra-
phy (silica gel, heptane/ethyl acetate/triethylamine 50:48:2) giving an oil. Addition of
10 heptane gave the product, 7-(1-benzyl-4-hydroxy-4-piperidinyl)-2,3-dihydro-2,2-
dimethylbenzofuran as a solid (11 g).
The obtained solid was dissolved in trifluoroacetic acid (156 ml) and refluxed for 1
h. The mixture was poured onto ice followed by basification with conc. NaOH.
Extraction with dichloromethane (3 x 100 ml) and removal of solvent in vacuo gave
15 an oil which was applied to a silica gel flash column (eluent: ethyl acetate/hep-
taneftriethylamine 50:48:2) giving 7-(1-benzyl-1,2,3,6-tetrahydropyrid-4-yl)-2,3-
dihydro-2,2-dimethylbenzofuran as an oil (5.0 g). '
The product was dissolved in trichloroethane (15 ml) and added dropwise to ethyl
chloroformate (20 ml) at reflux temperature. After reflux for 1 h the volatiles were
20 removed in vacuo leaving crude 7-(1-ethoxycarbonyl-1,2,3,6-tetrahydropyrid-4-yl)-
2,3-dihydro-2,2-dimethylbenzofuran as an oil (4.5 g). The crude product was
dissolved in ethanol (50 ml) and solid KOH (3 g) was added. After reflux for 20 h
the mixture was poured into water followed by extraction with ethyl acetate. The or-
ganic phase was dried over magnesium sulfate and the solvent removed in vacuo
25 leaving crude 2,3-dihydro-2,2-dimethyl-7-(1,2,3,6-tetrahydropyrid-4-yl)-benzofuran
as an oil (2.9 g). The crude product was sufficiently pure for use in the final step.
The obtained product was alkylated with 1-cyclohexyl-3-(4-chloro-1-butyl)-2-imida-
zolidinone (4.5 g) according to the method described in EXAMPLE 2 gi\{ing the free
base of the title compound as an oil (2.7 g). The oxalate salt crystallized by addition

30 of oxalic acid to an acetone solution of the base. Mp: 132-35 °C. tH NMR (9,

DMSO): 0.95-1.80 (m, 14H), 1.40 (s, 6H), 2.65-2.75 (m, 2H), 2.95 (s, 2H), 3.00-
3.10 (m, 5H), 3.20-3.25 (m, 4H), 3.25-3.35 (m, 3H), 3.40-3.50 (m, 1H), 6.30 (m, -

1H), 6.80 (t, 1H), 7.10 (t, 2H). REPLACEMENT SHEET|
25 MAR 1993




rats making at | east 10 responses on one |ever are_lncluded |n dat a

analysis. Furthernore, only test sessions i n V\/m Aaddpef the
rats respond are 30 included. The per cent I e ad¥isdl 4 o ed bons e
obtai ned for each dose of test conmpound is used {ta cal cuI ate EDBOfval ues by

| og- probit anal ysis. 34 Ceneralization to thg 'sz@mmes:i mul us
Properties Induced by 8-O+4 DPAT in Rats : ¢t ¢rm ne the
5-HT[err] receptor agonistic effect of a A rel ated
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1-Cyclohexyl-3-[4-{4-(2,3-dihydro-2,2-dimethylbenzofuran-7-y()-1-piperidinyl]-1-
butyl]-2-imidazolidinone, oxalate, 11a.

5 A mixture of 10a, oxalate (1.0 g) and 5% Pd/C (0.2 g) in ethanol (20 mi) was kept
under a hydrogen atmosphere at 4 atm. of pressure for 36 h. Filtration, removal of

solvent in vacuo and addition of acetone/ether gave the title compound as a
crystalline solid. Yield: 0.5 g, mp: 150-54 °C. TH NMR (5, DMSO): 0.95-2.05 (m,

18H), 1.40 (s, 6H), 2.80-3.10 (m, 8H), 3.15-3.25 (m, 4H), 3.35-3.50 (m, 3H), 6.75 (1,
10 1H), 6.90 (d, 1H), 7.05 (d, 1H).

EXAMPLE 12
1-[2-[4-(1,4-Benzodioxan-5-yl)-1-piperazinyllethyl]-3-(4-fluorophenyl)-2 (3 H)-
benzimidazolone, 12a.

15 : _

A mixture of 1-(2-hydroxyethyl)benzimidazolone (J. Davoll, J. Chem. Soc., 1960,

308) (9 g), 4-fluoroiodobenzene (23 g), potassium carbonate (8.0 g), cupper(l)

iodide (1 g), and zinc oxide (0.5 g) in N-methyl-2(3H)-pyrrolidinone (100 ml) was

kept at 155 °C for 4.5 h. After cooling water (500 ml) was added followed by

20 extraction with ethyl acetate (3 x 200 ml). The organic phase was washed with
water and saturated calcium chloride solution and dried over magnesium sulfate.
Removal of solvent in vacuo gave an oil which was purified by chromatography
(silica gel, ethyl acetate) giving 1-(4-fluorophenyl)-3-(2-hydroxyethyl)-2(3H)-
benzimidazolone (2 g) as a solid, mp: 124-26 °C.

25 The oil was dissolved in dichloromethane (60 mi) and thionyl chloride (10 ml) and
dimethylformamide (0.5 ml) was added foliowed by reflux for 16 h. Removal of
volatiles in vacuo gave 1-(2-chloroethyl)-3-(4-fluorophenyi)-2(3H)-benzimidazolone
(2 g) asanail. '

The obtained chloride was treated with 1-(1,4-benzodioxan-5-yl)piperazine (2.4 Q)

30 according to the method described in EXAMPLE 2 giving the title compound as a

crystalline material. Yield: 1.7 g, mp: 161-62 °C. 1H NMR (§, CDCl): 2.55-2.65 (m,
4H), 2.70 (t, 2H), 2.85-2.95 (m, 4H), 4.05 (t, 2H), 4.15-4.25 {m, 4H), 6.35-6.50 (m,
2H), 6.70 (t, 1H), 6.95-7.20 (m, 3H), 7.30 (d, 1H), 7.40 (t, 2H), 7.55-7.65 (m, 2H).



PRCCEDURE The procedure is the sane as for the antagonismtest nentioned
above, except that the test conpound is substituted for 8-OH DPAT and
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A solution of 1-(4-fluorophenyl)-3-(1-propen-2-yl)-2(3H)-benzimidazolone (prepared
by arylation of 1-(1-propen-2-yl)-2(3H)-benzimidazolone (J. Davoll, J. Chem. Soc.,
1960, 308) according to the method described in EXAMPLE 12) (5 g) in ethanol
(100 ml) was treated with conc. hydrochloric acid (50 ml) at room temperature.
After stirring for 1.5 h water (150 ml) was added. The resulting precipitate was col-
lected by filtration and dried. Yield: 4 g of 1-(4-fluorophenyl)-2(3H)-benzimidazol-
one, mp: 209-10 °C. ’

The 4 g of product was dissolved in tetrahydrofuran (100 mi) followed by addition of
potassium tert-butoxide (3.0 g) during 5-10 min. After stirring for 10 min 1,4-
dibromobutane (15 ml) was added followed by heating to 50 °C for 5 h. After
filtration and removal of solvent the remaining oil was purified by column chromatogra-
phy (silica gel, heptane, heptane/ethyl acetate 1:1). The product, 1-(4-bromo-1-
butyl)-3-(4-fluorophenyl)-2-imidazolidinone, (5.0 g) was obtained as an oil.
Treatment of the oil (2.5 g) with 1-(1,4-benzodioxan-5-yl)piperazine (2.5 g)
according to the method described in EXAMPLE 2 gave the title compound as a

crystalline material. Yield: 1.9 g, mp: 145-47 °C. 1H NMR (6, CDCl): 1.55-1.75 (m,
2H), 1.80-1.95 (m, 2H), 2.45 (t, 2H), 2.55-2.70 (m, 4H), 3.00-3.15 (m, 4H), 4.00 (t,

2H), 4.20-4.40 (m, 4H), 6.45-6.60 (m, 2H), 6.75 (t, 1H), 7.00-7.30 (m, 6H), 7.45-

7.55 (m, 2H).

EXAMPLE 14
1-Cyclopentyl-3-[2-{4-(2-phenylbenzofuran-7-yl)- 1-plperazmyl]ethyl]-2-|m|dazo||d|-
none, oxalate, 14a.

A mixture of 2ii (1.1 g), 5% Pd/C, glacial acetic acid (2 ml) and ethanol (100 ml)
was kept under a hydrogen atmosphere at 4 atm. of pressure for 72 h. Filtration
and removal of solvent in vacuo gave an oil which was dissolved in ethyl acetate

(15 ml). Addition of oxalic acid gave the title compound. Yield: 0.5 g, mp: 182-83



Mal ¢ Wstar rats (Ml :Wst) weighing 170-240 g are used. Test substance is
injected s.c. before 5-MeO-DMI' 5 ng/ kg, s.c. Four rats are used for each
dose. A 25 control group pretreated with saline is included each test day.
10, 15 and 20 min later the rats are observed for presence of serotonin
(5-HT) syndrome. The follow ng synptons are recorded: 1) forepaw treading
("piano playing"), 2) head weaving and 3) hindl eg abduction. Furthernore,
flat notility is scored. Each part of th82syndrone is scored as foll ows:
marked effect (score 2), weak syndrome (score 30 1) and no effect (score

0). The scorees 1pfnkire(s SOPRRGS 3] Gf 1) paka3Eqradils 150885 (e afgx! mum

obt ai nabl e score for our SIS The ‘éffect of the’'test su

expressed as3.pEBEMNM,i4H), BigOi [@n 1HE 215 (e 1H), 7.88 (dotit), TL3TAGIm, B, P’fﬁocent
i nhibition (%I ZS_Be_I.Bg?gozI%I ayi ng syndrone is used as the response and

1-Cyclopentyl-3{2-{4-(2,3-dihydro-3 ,3-dimethyl)-?-benzofdranyl)-1 -piperazinyl]ethyl]-
5 2-imidazolidinone, oxalate, 14b, mp: 94-98 °C. 1H NMR (CDCl3) 8§ 1.25 (s, 6H),
1.40-1.75 (ﬁ\, 8H), 3.00 (t, 2H), 3.05-3.35 (m, 12H), 3.40 (t, 2H), 4.00-4.15 (m, 1H),
4.20 (s, 2H), 6.65-6.75 (m, 1H), 6.75-6.85 (m, 2H).
1-Cyclopentyl-3-[6-[4-(2,3-dihydro-3,3-dimethyl)-7-benzofuranyl)-1-piperazinyl]-1-
hexyl]-2-imidazolidinone, oxalate, 14¢, mp: 128-31 °C. tH NMR (CDCl3) é 1.25 (s,
10 6H), 1.20-1.75 (m, 16H), 2.95-3.10 (m, 4H), 3.15-3.40 (m, 12H), 3.95-4.10 (m, 1H),
4.20 (s, 2H), 6.65-6.75 (m, 1H), 6.75-6.90 (m, 2H). '
1-Cyclohexyl-3-[3-{4-2,3-dihydro-2,2-dimethyl)-4-benzofuranyl)-1-piperazinyl]-1-
propyl]-2-imidazolidinone, oxalate, 14d, mp: 181-83 °C. 1H NMR (CDCl3) 3 0.95-
1.45 (m, 5H), 1.35 (s, 6H), 1.50-1.65 (m, 3H), 1.65-1.90 (m, 4H), 2.80-3.00 (m, 4H),
15 3.00-3.30 (m, 14H), 3.40-3.55 (m, 1H), 6.35 (d, 1H), 6.40 (d, 1 H), 7.00 (t, 1H).

Pharmacology

The compounds of Formula I have been tested according to established and
20 reliable pharmacological methods for determination of the affinity to the 5-HT1a

receptor and for detemination of the efficacy of the compounds with respect to said
receptor. The tests were as descibed in the following.

Inhibition of 3H-8-OH-DPAT Binding to Serotonin 5-HT15 Receptors in Rat

25 Brain in vitro.
By this method the inhibition by drugs of the binding of thé 5-HT14 agonist 3H-8-

OH-DPAT (1 nM) to 5-HT 4 receptors in membranes from rat brain minus cerebell-

um is determined in vitro . Accordingly, this is a test for affinity for the 5-HTqa

receptor. The assay was performed as described by Hyttel et al., Drug Dev. Res.
s0 1988,15,380-404. |
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35 ED50 val ue are calculated by | og-probit analysis. The test results are
shown in the followng Tables 1 - 3: 5 TABLE 1: 3H 8- OH DPAT BI NDI NG DATA

‘(1C50 values in nM Conpound No. [err] Conmpound No. | C50 10
| a 2.6 2ee 43 |b 7.8
of f 6.6 1c 2.6 299 2.8 id
190 2hh ~ 130 15 le - 23
20 | | 300 if 1.1 33 2] 1.1 2a
16 2kk , 5.7 2b 18 - 211
10 Antagonism of the Discriminative Stimulus Properties Induced by 8-OH-DPAT
in Rats.

This test is used to determine the 5-HT 14 receptor antagonistic effect of a test com-

pound in vivo. A related method is described by Tricklebank, M. D., et al, Eur. J.
5 Pharmacol, 1987, 133, 47-56; Amt, J. Pharmacology & Toxicology, 1989, 64, 165.

. PROCEDURE
Male Wistar rats are trained to discriminate between 8-OH-DPAT (0.4 mg/kg, i.p.,
15 min pretreatment) and physiological saline in operant chambers equipped with
10 two response levers. Between the levers a dipper is placed, where water rewards
(0.1 ml) are presented. The rats are water deprived for at least 24 h and Work ina
fixed ratio (FR) schedule (final FR=32). '
Following 8-OH-DPAT administration, responding is reinforced only on a designa-
ted (drug) lever, whereas responding on the opposite lever has no consequences.
15 Following saline administration, responding is reinforced on the lever opposite to
the drug lever. Drug and saline trials alternate randomly between days. The level of
discrimination accuracy is expressed as the per cent diug responses and is
calculated as the number of correct résponses x100 divided by the sum of the
correct and incorrect responses before the first reward. The time to the first reward
20 is also recorded as a measure of reaction time. When stable accuracy (mean
correct responding = 90%; individual rats at least 75% correct responding) is
obtained test sessions are included between training days. Test compound is
injected s.c. or p.o. at appropriate time before 8-OH-DPAT and the test begins 15
min after 8-OH-DPAT injéction. The test trial is terminated when a total of 32
25 responses are made on either lever or when 20 min have elapsed. No reward is
given and the rats have free access to water for 20-30 min after the test. The
effects are expressed as per cent inhibition of drug responding. Only results from
rats making at least 10 responses on one lever are included in data analysis.
Furthermore, only test sessions in which at least half of the rats respond are
30 included. _
The per cent inhibition of drug response obtained for each dose of test compound
is used to calculate EDsg values by log-probit analysis. ——wemes. . :
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DPAT in Rats

This test is used to determine the 5-HT 14 receptor agonistic effect of a test com-
pound in vivo. A related method is described by Tricklebank, M. D., supra; Amt, J.
Pharmacology & Toxicology, 1989, 64, 165.

PROCEDURE

The procedure is the same as for the antagonism test mentioned above, except
that the test compound is substituted for 8-OH-DPAT and injected s.c. usually 30
min or 45 min, respectively, before beginning of the test.

The per cent drug responce obtained for each dose of test compound is used to
calculate EDgg values by log-probit analysis.

Inhibition of 5-MeO-DMT-Induced 5-HT Syndrome in Rats

The so-called 5-HT syndrome is a characteristic pattern of behaviours which are
induced by 5-HT agonists with effects on 5-HT, possibly 5-HT1a receptors (Smith,
L.M. and Peroutka, S.J., Pharmacol. Biochem. & Behaviour, 1986, 24, 15613; Trickle-
bank, M. et al, Eur. J. Pharmacol. 1985, 117, 15). This test is a test for determining
the antagonist effects of a test compound on 5-HT14 receptors in vivo by measur-
ing the ability to inhibit 5-MeO-DMT induced 5-HT syndrome.

PROCEDURE

Male Wistar rats (Mol:Wist) weighing 170-240 g are used. Test substance is
injected s.c. before 5-MeO-DMT 5 mg/kg, s.c. Four rats are used for each dose. A
control group pretreated with saline is included each test day. 10, 15 and 20 min
later the rats are observed for presence of serotonin (5-HT) syndrome. The

following symptoms are recorded: 1) forepaw treading (“piano playing”), 2) head

weaving and 3) hindleg abduction. Furthermore, flat motility is scored. Each part of

the syndrome is scored as follows: marked effect (score 2), weak syndrome (score
1) and no effect (score 0). The scores of the three observation periods are added.
Thus the maximum obtainable score for four rats is 24. The effect of the test
substance is expressed as percent inhibition relative to the control group.

The percent inhibition of the piano playing syndrome is used as the response and

17
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The test results are shown in the following Tables 1 - 3:

TABLE 1: 3H 8-OH-DPAT BINDING DATA (ICs values in nM)

Compound No. ICs0 Compound No. ICs0
1a 2.6 2ee 43
1ib 7.8 2ff 6.6
1c 2.6 299 2.8
1d 190 2hh 130
1e 23 2ii 300
1f 1.1 2jj 1.1
2a 16 2kk 5.7
2b 18 21t 10
2c 13 2mm 1.7
2d 17 2nn 5.4
2e 0.45 200 44
2f 54 2pp 20
2g 37 2qq 300
2h 28 3a 1.8
2i 30 4a 18
2j 53 4b 40
2k 15 4c 19
21 72 5a 11
2m 12 5b 12
2n 3.2 6a 220
20 51 7a 51000
2p 3.7 8a ' 3.9
2q 13 %9a 230
2r 23 10a 12
2s 32 11a 3.5
2t 15 12a 36
2u 110 13a 22
2v 71 14a 9.7
2x 75 14b 38
2y 28 14c 7.5
2z 34 14d 22
2aa 11 Buspirone 41
2bb 0.92 Gepirone 310
2cc 83 Ipsapirone 17
2dd 0.5 Flesinoxane 4
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It is seen from Table 1 that most of the compounds of the present invention bind to
the 5-HTa receptor with affinities comparable to reference compounds such as

buspirone, gepirone, and flesinoxane.

TABLE 2: 8-OH-DPAT CUE DATA (EDsg values in pumol/kg, s.c.)

Compound No. Antagonism Agonism
1a >0.62 0.034
1b NT 0.099
1c NT 0.069

- 1e >10 see note a)
1f NT 0.052
2a >11 3.1
2b 27 >11
2c >2.6 0.76
2d 6.3 see note b)
2e 6.1 see note ¢)
2f NT 40
29 >11 1.6
2m NT 2.3
2n NT 0.13
20 23 27
2p NT 1.1
2y 1.9 NT
2bb NT 0.036
3a NT 0.020
Ba NT 1.8
Buspirone NT 0.62
Gepirone NT 0.81
lpsapirone NT 1.6
Flesinoxane NT 0.38

note a): partial agonist, 30 - 75% response at 0.04 - 10 pmol/kg
note b): partial agonist, 30 - 50% response at 0.08 - 19 pmol/kg
note c): partial agonist, 20 - 60% response at 0.6 - 2.4 umol/kg

It is seen from Table 2 that the compounds of the present invention both include
agonists and antagonists as determined in the 8-OH-DPAT cue model.
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2a >11 3.1 2b 2.7

>11 2c >2.6 0.76 2d 6.3
‘'see note b) 20 2e 6.1 see note c) 2f
NT 40 29 >11 1.6 2m

NT 2.3 2n NT 0.13 25
20 23 27 2p NT

1.1 2y 1.9 3NT 2bb NT

0. 036 3a NT 0. 020

‘TABLE 3: INHIBITION OF 5-MeO-DMT INDUCED 5-HT SYNDROME
(EDso values in pmol/kg, s.c.)

Compound No. EDso
1a 23
1b 9.5
1c 12
1e 5.1
1f 0.47
2a 6.6
2b 8.9
2c 15
2d 10
2e 4.7
2f 28
29 10
20 9.0
2p 4.2
2y 27 -
2bb 0.78
3a 5.2
5a 12
Buspirone 4.3
Gepirone 32
Ipsapirone 26
Flesinoxane >44

It is seen from Table 3 that the compounds of the present invention are antagonists
in the 5-MeO-DMT inhibition test. '

Furthermore, the compounds of the invention were tested with respect to affinity for

the oy adrenoceptors and for the dopamine D2 receptor by determining their ability

to inhibit the binding of 3H-prazosin to a4 adrenoceptors (Hyttel, J. et a}, J. Neuro-

chem., 1985, 44, 1615; Skarsfeldt, T. et al, Eur. J. Pharmacol., 1986, 125, 323) and
the binding of 3H-spiroperidol to D» receptors (Hyttel et al, J. Neurochem., 1985,

44, 1615).

Some of the compounds of the present invention showed high selectivity for the 5-
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HT1a receptor, while other compounds of the inv
profiles. A certain class of compounds within this invention showed high affinity to
both 5-HT 4 receptors and D5 receptors. All the mentioned types of compounds are

beneficial in the treatments of various diseases.

It is seen from the above tables 1, 2 and 3 that the present compounds have high
affinities for the 5-HTq4 receptor. Furthermore, it is seen that this series comprises
compounds showing effects as pattial agonists with medium to low efficacies. In
particular, it is noted that some of the compounds show antagonistic effects in the 5
-MeO-DMT test and very low efficacies in the 8-OH-DPAT cue test. Furthermore,
some of the compounds show both high affinity to 5-HT14 and dopamine D»
receptors and show high efficacy effects in the 8-OH-DPAT cue test.

Formulation Examples

The pharmaceutical formulations of the invention may be prepared by conventional
methods in the art. |

For example: Tablets may be prepared by mixing the active ingredient with ordinary
adjuvants and/or diluents and subsequently compressing the mixture in a conven-
tional tabletting machine. Examples of adjuvants or diluents comprise: corn starch,
potato starch, talcum, magnesium stearate, gelatine, lactose, gums, and the like.
Any other adjuvants or additives usually used for such purposes such.as colour-
ings, flavourings, preservatives etc. may be used provided that they are compatible
with the active ingredients. '

Solutions for injections may be prepared by dissolving the active ingredient and
possible additives in a part of the solvent for injection, preferably sterile water,
adjusting the solution to desired volume, sterilization of the solution and filling in
suitable ampules or vials. Any suitable additive conventionally used in the art may
be added, such as tonicity agents, preservatives, antioxidants, etc.

Typical examples of recipes for the formulation of the invention are as follows:

1) Tablets containing 5.0 mg of Compound 1a calculated as the free base:



-37 TABLE 3: I NH BI TION OF 5- MeO- DMI' | NDUCED 5- HT SYNDROVE (ED{ err] val ues

Ln umol /kg, s.c.) 5 Conpound No. ED50 | a
2.3 1b 9.5 1c 12 le ' 5.1
i f 0.47 2a 6.6 2b 8.9 15
2C | 15 2d 1@9
Compound 1a 5.0 mg .
Lactose 60 mg Ri}:ﬁ‘i -._..N? Q;E.El
Maize starch 30m v w sy e
9 2B 3 1998
Hydroxypropylceliulose 2.4 mg
5 Microcrystalline cellulose 19.2 mg

Croscarmellose Sodium Type A 2.4 mg

Magnesium stearate 0.84 mg

2) Tablets containing 0.5 mg of Compound 1f calculated as the free base:

10 Compound 1f 0.5 mg
Lactose 46.9 mg

- Maize starch 23.5mg
Povidone 1.8 mg
Microcrystalline cellulose 14.4 mg

15 Croscarmellose Sodium Type A 1.8 mg
Magnesium stearate 0.63 mg

3) Syrup containing per millilitre:

Compound 2bb 2.5 mg
20 Sorbitol 500 mg
Hydroxypropyicellulose 15 mg
Glycerol 50 mg
Methyl-paraben 1mg
Propyl-paraben 0.1mg
25 Ethanol 0.005 mi
Flavour 0.05 mg
Saccharin natrium 0.5mg
Water ad 1 mi

30 4) Solution for injection containing per millilitre:

Compound 2e 0.5mg
Sorbitol 5.1 mg
Acetic acid _ 0.08 mg

Water for injection ad 1 ml
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CLAIMS

1. A fused benzo compound characterised in that it is a compound of the

5 general Formula I

RS R A2
4
R u’ N—A—B—R! I
Ha
X
R’ R8

wherein A is a 2 to 6 membered spacer group selected from alkylene, alkenylene,
10 and alkynylene each of which may be branched or straight chain, or a 3-7

membered cycloalkylene group, said spacer group being optionally substituted with

aryl or hydroxy;

B is a polar divalent group selected from SO, SO, and a group of Formula II,

z
N

Y

W

N~— II

15
wherein W is O or S, and Z is selected from —(CHaz),~ n being 2 or 3, -CH=CH-,

—COCH2—, -CSCH2—, or 1,2-phenylene optionally substituted with halogen or trifluo-
romethyl; '

U is N or CH; the dotted line designates an optional bond, and if it designates a
20 bond Uis C;

X is selected from the group of divalent 3 — 4 membered groups consisting of

I NS NS S > < \, >
\_/ \__/ \ / cees - -/
- X

/ \ / > < < 25MER 1998
HN S H O HN N O NH S
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It is seen from Table 3 that the conpounds of the present invention are
antagonists in the 5-MeO-DMI inhibition test. 35 Furthernore, the conpounds
‘of the invention were tested with respect to affﬁmm
adrenoceptors and for the dopam ne [err] receptor eir
ability to inhibit the binding of [err]-prazosin tmmﬁ m‘mﬂ\mmm;tors
(Hyttel, J. et al, J. Neuro- chem, 1985, 44, 1615; arsfrel 8t, 5T." et al
Eur. J. Pharmacol ., 1986, 125 323) and t#% bindi ng of 3H spiroperidol to D2
receptors (Hyttel et al, J. Neurochem 1985, 40 44, 1615). Sone: of the

conpounds of he\pregen nt\{ on 7hov\/ed h/gh\sel y&ct Avity for the 5- 38
HT1A recept om V\/(’Nl otb r rrpgun@ ofsth@ |n\sents on ghowed in

0 S Cs JQ

N N ‘N N s s
N /‘:‘ B ,': \\‘\N N /:1 \“\N ':c § "'l 3 4 |“‘
~o o” g 0 s N
HN/ > A \NH N"' “‘N Y
. N W > D
/ \ N/ \o s/ \N N/ \s HN/ \N N/ \NH

wherein the dotted lines indicate optional bonds; thereby forming a carbocyclic or
heterocyclic ring fused with the benzene ring ;

10 R1is alkyl, alkenyl, cycloalk(en)yl, aryl, cycloalk(en)ylalk(en/yn)yl, arylalkyl, diphe-
nylalkyl, any alkylgroup optionally being substituted with one or two hydroxy
groups, with the proviso that if Z is 1,2-phenylene and U is N, then R1 is selected
from aryl and substituted aryl; :

R2 and R3 are independently hydrogen, lower alkyl or they may be linked together,

15 thereby forming an ethylene or propylene bridge;

R4, R5, and R6 are independently selected from the group consisting of hydrogen,
halogen, lower alkyl, lower alkoxy, hydroxy, lower alkylthio, lower alkylamino or di-
lower-alkylamino, cyano, nitro, trifluoromethyl and trifluoromethyithio;

R7 and R8 are independently selected from the group consisting of hydrogen,

20 halogen, trifluoromethyl, lower alkyl, lower alkyl substituted with one or more
hydroxy groups, aryl, cyano, a group ~COOR® and a group ~CONR10R11, R9, R10,
and R11 being hydrogeh or lower alkyl; any aryl group present being optionally
substituted with one or more substituents selected from halogen, lower alkyl, lower
alkoxy, hydroxy, lower alkylthio, lower alkylsulfonyl, lower alkyl- or dialkylamino,

25 cyano, trifluoromethyl, or trifluoromethylthio;

and pharmaceutically acceptable acid addition salts thereof. REPLACEMENT SHEET
et Has Been Re lac;d 25 MAR 1998
"Ml
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A certain class of conmpounds within this invention showed high
affinity to both 5-HT[err] receptors and D2 reWDLi oned
types of conpounds are beneficial in the treat vari ous di seases.
It is seen fromthe above tables 1, 2 and 3 that t muuumhnds have
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3. A compound according to Claim 1, characterised in that B is SO, SO, or a

5 group of Formula II, as defined in Claim 1 wherein W is O and Z is selected from

10

15

20

25

30

—(CHa)n— n being 2 or 3, -CH=CH- and 1,2-phenylene optionally substituted with

halogen or trifluoromethyl.

4. A compound according to Claim 1, characterised in that X is selected from
the group of divalent 3 — 4 membered groups consisting of

3 L 4D (D)) L
SISWE 4/\

5. A compound according to Claim 1, characterised in that R1 is lower alkyl,
aryl, cycloalkyl or aryl-lower alkyl.

6. A compound according to Claim 5, characterised in that R1 is lower alkyl,
phenyl, phenyl substituted with one of the substituents as defined in Claim 1, C5-Cg

cycloalkyl, adamantyl, phenyl-lower alkyl optionally substituted with one of the
substituents as defined in Claim 1 or naphthyl.

7. A compound according to Claim 1, characterised in that R2 and R3 are both
hydrogen.

8. A compound according to Claim 1, characterised in that R4, R5, and R6 are
each selected from the group consisting of hydrogen and halogen.

9. A compound according to Claim 1, characterised in that R7 and R8 independent-
ly selected from the group consisting of hydrogen, lower alkyl, aryl, a group
—COORS9, R? being hydrogen or lower alkyl and a group —CONHo,.

[ el A A M -
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For- exanpl e: Tablets may be prepared by nixing the active ingredient wth
ordi nary adjuvants and/or diluents and subsequently conpressing the mxture
In a conven- 20 tional tabletting machine. Exanples of adjuvants or

di l uents conprise: corn starch, potato starch, taleum—magnesi-um-stearate,

gel atine, lactose, guns, and the |like. Any other adj I 1] ves
usual |y used for such purposes such as colour- i ngsrlmﬂﬁmﬁitjﬂ U"J
preservatives etc. may be used provided #Bat they ar M h the

active ingredients. 25 Solutions for injections nmay be prepared by
di ssolving the active ingredient and possible additives in a part of the

dosi red vol ulfe, AcouRpryh B8Rl | 6Tk § EBRALsaPhi T i rrcaRd it o2 °°
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11. A pharmaceutical composition characterised in that it comprises at least one
novel fused benzoderivative according to any of Claims 1-10 or a pharmaceutically
acceptable acid addition salt thereof in a therapeutically effective amount and in

10 combination with one or more pharmaceutically acceptable carriers or diluents.

12. Use of a fused benzoderivative according to Claim 1 or an acid addition salt

~ thereof for the manufacture of a pharmaceutical preparation for the treatment of
anxiety disorders,'depression, psychosis, impulse control disorders, alcohol abuse,

15 ischaemic diseases, cardiovascular disorders, side effects induced by conventional

antipsychotic agents and senile dementia.
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\
CLAIMS I. A fused benzo conpound characterised in that it is a conmpound of
the 5 general Fornmula | wherein Ais a 2 to 6 nenbered spacer group
-sel ected from al kyl ene, al kenyl ene, and al kynyl ene each of which may be
branched or straight chain, or a 3-7 nmernbered cycl oal kyl ene group, said
spacer group being optionally substituted with aryl or hydroxy; Bis a
pol ar dival ent group selected from SO ggerr] and a group of Formula I, z
wherein Wis O or S. and Z is selected from[err] n being 2 or 3, -CH=CH,
-[err], [err] or 1 ,2-phenylene optionally substituted with hal ogen or

trifluo- FUSED BENZO COMPOUNDS

ABSTRACT

Fused benzo compounds of Formula I

5
RS R4 . R?
f 4
RE u’ N—A—B—R! I
R3
X
R’ Re

wherein A is a 2 to 6 membered hydcarbon spacer group
B is a polar divalent group selected from SO, SO»; and a group _N/Z\
10 Y
Uis C, N or CH; _
X is a divalent 3 — 4 membered chain optionally comprising one or more
heteroatoms; R! is an aliphatic-hydrocarbon group, arylalkyl or diphenylalkyl;
15 R? and R® are hydrogen or alkyl or together form an ethylene or propylene bridge;

R?, RS, and R® are hydrogen or substituents;
R? and R8 are hydrogen or substituents including, a group —COOR?® and a group
—CONR'R'; | _ |
are 5-HT4x receptor ligands useful in the treatment of CNS disorders.

20 Pharmaceutical compositions comprising the compounds and their use for the
manufacture of a pharmaceutical preparation are also disclosed.
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t hereby for m':oglpaund’é hlsd sdid to be RIgopistss pertial aghmists or antagonists /n vivo .

In International patent publication No. WO 92/03426 a class of piperazine deriva-
tives having naphtyl or quinolyl in the 4-position and a N-aryl substituted carbamoyl

5 alkyl group or a N-aryl substituted ureido alkyl group in the 1-position is described..
Said compounds are claimed to exhibit affinity for various receptors, including 5-
HTa, 5-HT1A, alpha and dopamine receptors.

_GB patent No 1 456 253 discloses a class of 4-arylpiperazinyl compounds having a

10 heteroaryl substituted phenylalkylene group or a heteroaryl substituted

| phenylalkoxy group in the 1-position. The compounds are said to have a depres-
sive effect on the central nervous éystem.

EP patent No 0 466 585 relates to 1-(benzamidoalkyl)-4-(naphthyl- or quinolyl)pipe-
15 ridines or -tetrahydropyridines having 5-HT1a receptor &ffinity and found to exhibit

potent antihypertensive effect in animals.

Finally, EP 0 490 772 A1 discloses a class of 1,4-disubstituted piperazine deriva-
tives alleged to show 5-HT 1 antagonistic activitivities. Said derivatives have a 5-

20 benzodioxanyl or 7-isobénzofuranyl radical in the 4-position and a lower alkyl chain
substituted with a bicyclic carbo ring system in the 1-position.

Compounds having central serotonergic 5-HT1a activity may according to well
known and recognized pharmacological principles be devided into full agonists,
25 partial agonists and antagonists.

Clinical studies of known 5-HT 4 partial agonists such as e.g. buspirone (8-[4-[4-(2-
pyrimidyl)-1-piperazinyl]butyi]-8-azaspiro[4,5]decane-7,2-dione), ipsapirone (4,4-di-
methyl-1-[4-[4-(2-pyrimidyl)-1-piperazinyl]butyl]-2,6-piperidinedione), and gepirone
30 (2-[4{4-(2-pyrimidyl)-1-piperazinyl]butyl}-1,2-benzothiazol-3(2H)-one-1,1-dioxide),
have shown that 5-HT;a panial agonists are useful in the treatment of anxiety
disorders such as generzlised anxiety disorder, panic disorder, and obsessive com-
pulsive disorder (Clitz, D. A., Pohl, R., Drugs 1891, 41, 11). Preclinical studies indi-



R4; R5, and [err] are independehtly sel ected fromthe group consisting of

hydr ogen, hal ogen, |ower al kyl, |ower al koxy, hydroxy, |ower alkylthio,

vl ower al kyl ami no or di- |ower-alKkylanino, cyano, nitro, trifluoronethyl and
trifluoronethylthio; [err] and [err] are independently selected fromthe
group consi sting of hydrogen, 20 hal ogen, trifluoromethyl, |ower alkyl,

| ower al kyl substituted with one or nore hydroxy groups, cyano, a group
-COOR[err] and a group [err] RO, R10, ar@2& [err] being hydrogen or |ower
al kyl ; any phenyl group present being optionally substituted with one or
nore substi temetthasfiliesgendstsr alsp habagitul ihahertredtinghnt of the rabaivieangntioned

hydr oxy, |ower  al kylthj | ,owe | kyl syl f on | ower al - A0,
di al kyl anmi n@Wasly eé’ﬂawdéi%?fﬂﬁr%@c@ﬂ%mﬂqme? ¥J§¥?’?qﬂ%f’3r'r4§¥;hyﬂ$§%),’ and
pharmaceutically acceptable acid addition salts thereof.
There is also evidence, both clinical and-preclinical, in support of the beneficial
5 effect of 5-HT 4 partial agonists in the treatment of depression as well as impulse
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characterised in that R2 and R3 are both
A fused benzo compound characterised in that it is a compound of the

adamant yl ,

1.

general Formula I

R3 R* A2
RE N—-A——B-—a‘ I
7~X
g7 Re

wherein A is 2 2 to 6 membered spacer group selected from alkylene, alkenylene,
and alkynylene each of which may be branched or straight chain, or a 3-7
membered cyclozlkylene group, said spacer group being optionally substituted with
aryl 'd.r hydroxy; -

Bis a polar divalent group selected from SO, SO, and a group of Formula II,

II

wherein W is O or S, and Z is selected from —~(CH2)q— n being 2 or 3, -CH=CH—,
—COCHz—: —CSCHgz—, or 1,2-phenylene optionally substituted with halogen or trifluo-

romethyl;'
U is N or CH; the dotted line designates an optionzl bond, and if it designates a
bond U is C;
X is selected from the g of divalent 3 — 4 membered groups consisting of
/ \o / \ / /

£> () Q ) w o
'S LOLe L O Q/



hydrogen. 7.—A—compound according to Caim1, characterised in that [err]
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wherein the dotted lines indicate optional bonds; thereby forming a carbocyclic or
heterocycllc ring fused with the benzene ring ;

R'is alkyl, alkenyl, cycloalk(en)yl phenyl, cycloaik(en)ylalk(en/yn)yl phenylalkyl,

diphenylalkyl, any alkylgroup optionally being substituted with one or two hydroxy
groups, with the proviso that if Z is 1 2-phenylene and U is N, then R1 is selected
from phenyl and substituted phenyl; '

R2 and R3 are independently hydrogen, lower alkyl or they may be linked together,
thereby forming an ethylene or propylene bridge; ,

R4, R5, and RS are independently selected from the group consisting of hydrogeh,
halogen lower alkyl, lower alkoxy, hydroxy, lower alkylthio, lower alky!ammo or di-
lower-alkylamino, cyano, nitro, trifluoromethyl and tnﬂuoromethylthlo

R7 and R8 are independently selected from the group consustmg of hydrogen,
halogen, trifluoromethyl, lower alkyl, lower alkyl substituted with one or more
hydroxy groups, cyano, a group —COORS and a group —CONR10R11, R9, R10,

and R11 being hydrogen or lower alkyl; any phenyl grbup present being optionally
substituted with one or more substituents selected from halogen, lower alkyl, lower
alkoxy, hydroxy, lower alkylthio, lower alkyisulfonyl, lower alkyl- or dlalkylammo
cyano, trifluoromethyl, or tnﬂuoromethylthao

and pharmaceutically acceptable acid addition salts thereof.



acceptable acid addition salt thereof in a therapeutlcalIy'effectlve anount
and in 10 co nore pharnaceutically acceptable carriers

or diluents. benzoder| vative according to Caim1l or an
acid addition ﬂ ﬂ“ “ he manufacture of a pharnmaceuti cal
preparation for $t o anxi ety disorders, depression, psychosis,

I mpul se control di sorders al cohol abuse, 45 ischaem c di seases,
cardi ovascul ar disorders, side effects induced by convent [ onaI

antipsychoti c sagerg ¢ g%@gnéé& i t (i ‘f,pa or di
Claim9, characteri sg n that eﬁg% & IrPe1r’r araét{rn pen ent y'ssirgé?e%l
fromthe grouﬁ'%h%"legtﬂ“fyéeﬂﬁg"ﬁyﬁr ogen, |lower alkyl, phenyl optionally

substituted with one of the substituents as defined in Claiml, a group 5

-COOR9 [err] bei nR hydrogen or |ower al kyl and a group [err]
compound according to Claim 1, characterised in that Bis SO, SO, or a

s group of Formula II, as defined in Claim 1 wherein W is O and Z is selected from
—~(CHg)n— n being 2 or 3, -CH=CH- and 1,2-phenylene obtionally substituted with

halogen or trifluoromethyl.

. 4. A compound according to Claim 1, characterised in that X is selected from
10" the group of divalent 3 — 4 membered groups consisting of

(L L L
AN/\S // \\ /\) (/\

15 5. A compound according to Claim 1, characterised in that R1 is lower alkyl,
phenyl, phenyl substitutéd with one of the substituents as defined in Claim 1, C5-Cg
cycloalkyl, adamantyl, phenyl-lower alkyl optionally substituted with one of the
substituents as defined in Claim 1 or naphthyl.

20 6. A compound according to Claim 1, characterised in that R2 and R3 are both
hydrogen.

7. A compound according to Claim i, characterised in that R4, RS, and -Fl6 are

each selected from the group consisting of hydrogen and halogen.
25 '
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11.~ A pharmaceutical conposition characterised in that it conprises at _
J.east one novel fused benzoderivative according to any of Clainms 1-10 or a
pharnaceutically acceptable acid addition salt thereof in a therapeutically
effective amount and in io conbination with one or nore pharmaceutically
accept abl e car ruﬂmn r"lm,lﬂ:[ﬂm 12. Use of a fused benzoderivative
according to C o H il addi ti on salt thereof for the manufacture
of a pharmaceutical preparafioh for the tgzat ment of anxiety disorders,
depression, psychosis, inpulse control disorders, alcohol abuse, 15

| schaem ¢ di seases, cardiovascul ar disorders, side effects induced by

conventional antipsychotic agents and senile denentia. This Sheet Has Been
Repl aced 8. A compound according to Claim 1, characterised in that R7 and R8 are

independently selected from the group consisting of hydrogen, lower alkyl, phenyl
optionally substituted with one of the substituents as defined in Claim 1, a group
5 —COORS R9 being hydrogen or lower alkyl and a group —CONH,.

9.t A pharmaceutical composition characterised in that it comprises at least one

novel fused benzoderivative according to any of Claims 1-10 or a pharmaceutically

. acceptable acid addition salt thereof in a therapeutically effective amount and in
10 combination with one or more pharmaceutically acceptable carriers or diluents.

10. Use of a fused benzoderivative according to Claim 1 or an acid addition salt
thereof for the manufacture of a pharmaceutical preparation for the treatment of
anxiety disorders, depression, psychosis, impulse control disorders, alcohol abuse,

15 ischaemic diseases, cardiovascular disorders, side effects induced by conventional
antipsychotic agents and senile dementia.

~EPLACEMENT SHEET]|
L9 OCT 1998

W



