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EP-A-0.335.586, published on October 4, 1989, describes 2-[4-(diarylmethyl)-1-
piperazinylalkylaminolbenzothiazoles and -benzoxazoles having antihistaminic and

antiallergic activity.
25

The alkylaminobenzothiazoles and -benzoxazoles of the present invention surprisingly
show a high degree of dopamine D4 receptor binding affinity. Moreover, the present

compounds have a selective affinity for the dopamine D4 receptor over other dopamine

receptors in the human body. The subject compounds also show variable affinity for
30  other receptors such as, for example, serotonin receptors. histamine receptors,
adrenergic receptors, cholinergic receptors and the ¢-binding site.

The present invention concerns compounds having the formula
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nis 2,3,4 or 5 Rlerr]. is hydrogen, (err]alkyl, Cerr]al kyl oxy or
hal o; Rlerr] is hydrogen, Clerr]alkyl, phenyl, phenyl(err]alkyl or
phenyl car bor%byl - Rlerr] and R err] each i ndependent ly are sel ect ed
from hydr oge .ﬁ%ﬁz nitro, (Jerrjalkyl, 5 Cerr]al

hal o[ err] al kyl , am nosul fonyl, nmono- or di ((err]alkyl)-

am nosul fonyl ; or Rlerr] and Rlerr] may also be taken together to
forma bivalent radical of formula -CH=CH-CH=CH. 10 As used in

t he foregoing d&isiZ’,lBManSs and hereinafter, halo is generic to fluoro,
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substituted with nore

trifluoronethyl. H=CH-¢ arnaceutical ly acceptable acid addition salts
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pr opanoi c, Iactlc pyruvic, oxa
mal i c, t aMPRF uch ap ferrexamplewentath 3 gudthydnity, hexyh armeathyipentyland the like:;
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p-am nosal i cyli erm_addi tion sal t
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formula (1) as well as the sal ts thereof, are able to form Such sol vates
are for exanpl elipRharmassutically-ansentahle acidpdditionsalty asanentioned heréfbode arei des of
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acids, for example, hydrohalic acid, e.g. hydrochloric or hydrobromic, sulfuric, nitric,

phosphoric and the like acids; or organic acids, such as, for example. acetic, hydroxy-

25  acetic, propanoic, lactic, pyruvic, oxalic, malonic, succinic, maleic, fumaric, malic,
tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulifonic, p-toluenesulfonic,
cyclamic, salicylic, p-aminosalicylic, pamoic and the like acids.

The term addition salt as used hereinabove also comprises the solvates which the
30  compounds of formula (I) as well as the salts thereof, arc able to form. Such solvates
are for example hydrates, alcoholates and the like.

The N-oxides of the present compounds are meant to comprise those compounds of

formula (I) wherein one or more nitrogen atoms are oxidized to the so-called N-oxide.
35

The term “stereochemically isomeric forms” as used hereinbefore and hereinafter
defines all the possible isomeric forms in which the compounds of formula (I) may
occur. Unless otherwise mentioned or indicated, the chemical designation of



defines all the possible isomeric forfs in which the compounds of fornula
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conpounds denghes, e nmxture, and in particul ar the racem eowerswoasps of
all possible stereochem cally isoneric forns, said m xtures
containing all diastereoners and enanti oners of the basic nol ecul ar
structure. Stereochemically isoneric forns of thé conpounds of

formula (1) and m xtures of such forns are obviously intended to be 5
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Cerr]al kyl, phen orphenyl C[ err] al 15 _Anof her interest] group of
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Particular compounds are those interesting compounds whereinnis 2,3 or4.

25  Preferred compounds are those compounds of formula (I) wherein X is S, RZ s
hydrogen, C}.galkyl, phenyl or phenylC1-6alkyl, and n is 2.

Other preferred compounds are those compounds of formula (I} wherein R2 and R3 are

hydrogen and R4 is chloro.
30

Most preferred are the compounds
N-[2-[4-(3.4-dichlorophenyl)- 1-piperazinyllethyl]-2-benzothiazolamine:
N-[2-(4-phenyl-1-piperazinyl)ethyl]-2-benzothiazolamine;
N-[2-[4-(4-chlorophenyl)-1-piperazinyl]ethyl]-2-benzothiazolamine;

35  N-[2-{4-(4-bromophenyl}-1-piperazinyl)ethyl}-2-benzothiazolamine; the N-oxides, the
stereoisomeric forms and the pharmaceutically acceptable acid addition salts thereof.

The compounds of the present invention can generally be prepared by N-alkylating an
intermediate of formula (III) with an irltcrmediate of formula (II) wherein W1
40 represents an appropriate reactive lcaving group such as, for example, a halogen.



The conmpounds of the present inventioh can generally be prepared by

N-al kyl ati ng an ' i nternmedi ate of formula (I11) with an internedi ate
of formula (I1) wherein Werr] 40 represents an appropriate reactive

| eavi ng group such as, for exanple, a hal ogen. WO 97/ 43271

PCT/ EP97/ 02505 [err]
(11) WO 9743271 (|| |) Sai d N-al kyl ation may berggr 07(°r2rea
stirring and heating the reactants in a reaction- i nert sol vent such

as et hanol, 2-ethoxyethanol, 1-butanol, nethyligobutylketon or
toluene, preferably in the presence of a suitable base such as
sodi untar bonat e, and 5 optionalgky in the presence, of a catalyst such

as, for exanple, pot ¥ i odi de. Y hi B’ t hev- flkylagor Ng

prepar ati ons, theR? r?ToY’pdué'l“é" A )ﬁé“@@f romthie— rdftion _
medi um and, if necessa Y, Nfurt her purified accordingkt o nethodol ogi es
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crystallization, trituration 10 and chromat ogr aphy. Conpounds of
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with an internedi ate o or mu I ner ent such

reacti o

as, for exanpl e,°Wess H‘efe'i by in ‘ﬂ?/ﬂ'iefﬁ“ﬁ? “&H‘g S §B‘Ei1?éﬁ?‘ih9mﬁ‘§?€??aﬁ’ﬂbdthe
thus formed imt esprieatillytie thefprésenaeiof a cgtalystisnch as, for esanpie,@otassiurn iadide. sol vent
such as, for exanple, chloroform and in the presence of a sui tabl e

t h , f f
s 10 “Can TN e et SRR

(111) with reggtiop meér%endaif@emsam Gprding tomethedplogies t
sol vent, such asgentr@lly Ru@pinabe arPfich as; ifbrexahple Nextradtidnharyaliisivariafration

sui tabl e reagent exanpl e, thionylchloride, thus form ng
in situ an in erar?é% t“?a%(ﬁr;p?grnula (V) WhICh is inmediately cyclized

during the course of the reaction. [err]
Compounds of formula (I) wherein X 18’ S, said compounds being represented by

formula (I-a), may be prepared by reacting an intermediate of formula (III) with an
intermediate of formula (IV) in a reaction-inert solvent such as, for example, tetra-

15  hydrofuran, and subsequently cyclizing the thus formed intermediate of formula (V) in
a reaction-inert solvent such as, for example, chloroform, and in the presence of a
suitable reagent such as, for example, thionylchloride. Alternatively, compounds of
formula (I-a) can be prepared by directly mixing an intermediate of formula (III) with
an intermediate of formula (IV) in a reaction-inert solvent, such as, for example,

20 chloroform, in the presence of a suitable reagent such as, for example, thionyichloride,
thus forming in siru an intermediate of formula (V) which is immediately cyclized
during the course of the reaction.
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The present compounds can also be prepared by N-alkylating an intermediate of
25  formula (VI) with an intermediate of formula (VII) wherein W2 is an appropriate



The present conpounds can al so be priepared by N-al kylating an internediate
of 25 fornmula (VI) with an internediate of fornmula (VII) wherein Werr]
IS an appropriate
PCT/ EP97/ 02505 WD 97/ 43271 | eavi ng group such as, for exanple, a
hal ogen, optionally in a reaction inert solvent such apcr/ErsTeseanpl e,
di met hyl acet 3Vf 23271 [err] Al ternatively, the conpounds of fornula
(I') can be prepared by N-alkylating an 5 i ntermedi ate of formula (XV)
with an internediate of forrmula (XVI) wherein WS- s an appropriate
| eavi ng group such as, for exanple, a halogen, in a reaction-inert solvent
such as, for exalegving grovpsudhyasy iof example. ahalogeny optieaally iaaaeactionfnert solyentabl e
base such as, suchfa®foP&@mpleS dinfefitlild¢Btamidd! | de or a functional equival ent
10

t her eof . [err] The conpounds of formula (1) may be al so
converted into other conmpounds of f i mulpd (12 follow ng art-known
transformati on reacti 0)y. ynst nce, 00 Sadsi of formul a (n)
wherein Rlerr] is hydrogen,;saNd $ampoutds khei Ag N effftebeW oy f 8F nul a
(I-B), may be converted i nto compoun®s ol fornula (1) wherein Rerr]
I's other than hydrogen. 15 _,The conpounds of &ﬁirrul a (1) my also be
converted to the correspondf‘ﬂb N- oxi de fo follow ng art-known

procedures for c %\\éﬁl%\'léi@ e JoHp\éelkchr& fJHanaQﬂ%gn i)eﬁ;rgpeirédsby N-alkylating an

5  intermediate of formula (XV) with an intermediate of formula (XVI) wherein W2 1s an
appropriate leaving group such as, for example, a halogen, in a reaction-inert solvent
such as, for example, tetrahydrofuran, and, in the presence of a suitable base such as,
for example, sodium hydride or a functional equivalent thereof. '

1
W2—(CH,),—N ‘N__C/) R . T\ X 'fz N-alkylation :
TN { N—H
(XVI) xv)

10 The compounds of formula (I) may be also converted into other compounds of formula
(I) following art-known transformation reactions. For instance, compounds of formula
(D) wherein R2 is hydrogen, said compounds being represented by formula (I-b), may be
converted into compounds of formula (I) wherein R2 is other than hydrogen.

1S  The compounds of formula (T) may also be converted to the corresponding N-oxide
forms following art-known procedures for converting a trivalent nitrogen into its
N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the
starting material of formula (I) with an appropriate organic or inorganic peroxide.
Appropriate inorganic peroxides comprise, for example, hydrogen peroxide, alkali

20  metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide;
appropriate organic peroxides may comprise peroxy acids such as, for example, '
benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid, e.g.
3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. zerr-butyl hydroperoxide. Suitable solvents are, for example,

25  water, lower alkanols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones, e.g.
2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such
solvents.



N-oxide form Said N-oxidation reaction may generally be carried out by
reacting the starting material of fornmula (1) wth an appropriate
organi ¢ or inorganic peroxide. Appropriate inorganic peroxides
conprise, for exanple, hydrogen peroxide, alkali 20 nmetal or earth

al kal i ne nmetal peroxides, e.g. sodium peroxi de, potassiu I3Ces
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per oxoal kanoi ¢ aci ds, e.g. peroxoacetic acid, al kyl hydr oper oxi des,
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di chl or omet han® - XKa9WT Rroggaures s Forinstancr, intermediates, ol formula (XV) may be prepare
PCT/ EP97/ 02505acedydiig/ta 82 procedure described in J. Chem. Soc., 1962, 230, and intermediates of
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procedur e descThdiattrmediates dffermula3EH) can keezal B3 prepackdibythydisbdisaifas of 5
formula (XVI) | g e | bed in
3P Goz0zbeg, SRl R ORI RO 3o fork i RO S B 0 BGERG )°e
prepared biP hyl§PrIPRACLangsin the presence of g stitable hass sweh as, farsxampla, golassium i n a
reacti on- i ner t hysipoxidentlt Sy furher, befconvenieanol perforfsaid famicnt fflux adifiprituieh e
presence of a suitable base such as, for exanple, potassium hydr oxi de.

It may further be convglie to performselid reaction at reflux

t enper at ur e. [err] \6 gﬁ‘g_r\ﬁ:e@,_@t_qs_égod‘zgsr mula VI | | )(uﬁay be
prepared by N-alkylatiﬂg/ | pexaZi ne derivative of formula (IX) with
a carbamate ester of formula (X) mhera}rﬂ)V\B is an appropriate 15 |eaving -
group such as, for exanple, a hal ogen: [err]

Intermediates of formula (VIII) may be prepared by N-alkylating a piperazine derivative
of formula (IX) with a carbamate ester of formula (X) wherein W3 is an appropriate
15 leaving group such as, for example, a halogen.

2
R, \ R N-alkylation
y}n NH + W*-(CH);—N-COOCH; ———n
R AN
Ix) (X)

Said reaction may be performed by stirring and heating the reactants in a reaction-inert
solvent such as, for example, 4-methyl-2-pentanone, in the presence of a suitable base
such as sodiumcarbonate, and optionally in the presence of a catalytic amount of a

20  potassium salt such as, for example, potassium iodide.

Intermediates of formula (IIT) wherein R2 is hydrogen, said intermediates being
represented by formula (II1-a), can also be prepared by catalytic hydrogenation of a
nitrile derivative of formula (XI) using hydrogen in the presence of an appropriate

25  catalyst such as, for example, Raney-nickel. It may be convenient to perform said
reaction in a reaction-inert solvent such as, for example, tetrahydrofuran or methanol
saturated with NH3.



Said reaction may be perforned by st?rring‘and heating the reactants in a
reaction-inert sol vent such as, for exanple, 4-nethyl-2-pentanone, in
the presence of a suitable base such as sodi untar bonate, and )
optionally in the presence of a catalytic amount of a 20 pot assi um sal t
such as, forﬁpx q%7’ pot assi um i odi de. | nt er medi at eSPCH/ERIGOZN05 a
(rrr) wherei cﬁ? ? I s hydrogen, said internedi ates being r epr esent ed
by formula (1ll1-a), can also be prepared by catal ytic hydrogenation of a
nitrile derivative of formula (XI) using hydrogen in the presence of an
appropriate 25 §?a1yst such as, for exanple, Raney-nickel. It may be

conveni ent to perf reaction in ar -1 e\ sol vent such
as, for exanple, tei@?@%dcﬁﬂnnﬁ%arﬁ_’ 2N ed N CHIRFSH,
PCT/ EP97/ 02505 WO B/ 43271 R

-7 [err] XD -> [ er r (I0-a)

(XI1) (rrr-a) I nt er medi at es of

formula (XI') nayntegnddisaal tambla (Mphiybeirepagddy N-glkylatin ﬁ&hﬁlﬁ@ﬂéti’\&twc
of formula (1X) o‘f’?‘érnmf’a (ﬁ()tv['xiﬂ fmﬂﬁé Hé’rﬁ’ah\‘/efeof‘?fmﬂuﬂ{n@ig%h@m is 20 ﬁo%mn' S an

appropriate eavi ng g
anal ogous way adeqvwweh@s 05 exax{m}p |athalogen, @%@9@8@6 Waﬂstlliltn@nddm&m
i nt er nedi at es ( IORMIweke Pé))ared staftilg fdrm intermediates () and (X). (1 X)

(XI1) Alternatlve nitrile derivatives of fornmula (XI) wherein
(n-1) is 2, said deri be| ng represented Wafk?fa: Ia (XI-a), may
be prepared by N-al kyl atlg lxpl PREAZ Ne*—(CH,), SeN V ouha (1X)
with acrylonitrile by s gMardd heating the reactants in a 10

reaction-inert solvent such (m) for exanpl gxmny- propanol, and optionally in
t he presence of a catalytic anpunt of a quaternary ammni um salt such

?ISX) for exanpl e’m{éﬁn”%vély nitrile denvaNiv’é's o}' BCt %’1 ()§§ Qr%{}? (Ilql "f saxd denvatwes Lerr]
being represented by formula (XI-a), may be prepared by N-alkylating a piperazine
derivative of formula (IX) with acrylonitrile by stirring and heating the reactants in a
10 reaction-inert solvent such as, for example, 2-propanol, and optionally in the presence
of a catalytic amount of a quaternary ammonium salt such as, for example, N-methyl-

N,N-dioctyl octanaminiumchloride.

R3\—— N\ N-alkylation R> \ ™\
& N NH + N\ / N N-CH,-CH,-CN
— CN —

Ix) (XI-a)

R4

Intermediates of formula (VII) may be prepared by first N-alkylating an intermediate of

15  formula (XIII) with an intermediate of formula (II) and subsequently replacing the
hydroxy group of the thus obtained intermediate of formula (XIV) by a suitable leaving
group W4, such as, for example, chloro. For instance, intermediates of formula (XIV)
may be reacted with thionylchloride to form an intermediate of formula (VII) wherein '
W4 is chloro.



| nt ermedi ates of formula (VI1) may be prepéred by first N-al kylating an

intermediate of 15 formula (XIlI1) with an internediate of formula (11) and
subsequently replacing the hydr oxy group of the thus obtai ned
intermediate of formula (XI'V) by a suitable | eaving group Wi, such as,
for exanple, chloro. For instance, internediates of fornulpariepbMzses nay

be reactedW?‘Hﬁzﬁ onylchloride to forman internediate of formula (VII)
wher ei n WL is chloro. - WD 97/ 43271

PCT/ EP97/ 02505 -8- -8 - [err]
(rn) (XI11) [err] (M1)

(XI'V) An alternatl\né Wayto pr epar e,a nt er medi at f formula (VII)

i ncl udes the N-al kyl ati o AF‘ilfyﬁﬁ?"a (XV) with an

8_ gn internedi ate of
internmedi ate of formula ( WhEr & A TR (CHIa O gy |

brono and Werr] is

group such as
a Iea |n group as defined in internedi ates 5 of

formula (VII) whereby LG i HEhosen as such®Mhat the substi{tution reaction
with the internediate of formula (XV) will preferentiglly occur on the -
carbon atom bearing the LG noiety. Said reqctlon is prjeferably
performed in a reacti t | vent in the Qserlée of a suitable

base such as,

for exa Ie SPajyLHge dw4d.e__.__[err N—-CH
( XV) ( XV In a}ill)lmlar way, d| atesz"of)fornula
(XVl) may be prepared by N al &I ating an |nterrred| ate of formula (IX)
with an internediate of formul@WXvil). [err] X1v)

10

15

20

An alternative way to prepare intermediates of formuia (VII) includes the N-alkylation _'
of an intermediate of formula (XV) with an intermediate of formula (XVII) wherein LG
is a leaving group such as bromo and W2 js a leaving group as defined in intermediates
of formula (VII) whereby LG is chosen as such that the substitution reaction with the
intermediate of formula (XV) will preferentially occur on the carbon atom bearing the |
LG moiety. Said reaction is preferably performed in a reaction-inert solvent in the
presence of a suitable base such as, for example, sodium hydride.

R R?

NN-X

| P )—N-H + LG-(CHy)y—W?
N

xvy (XVID)

(Vi

In a similar way, intermediates of formula (XVI) may be prepared by N-alkylating an
intermediate of formula (IX) with an intermediate of formula (XVII).

RA_ == —~—
\¢:>~N NH + LG (CH)-W —— (XVD
e /N

1x) (XVID)

Some of the compounds of formula (I) and some of the intermediates in the preéent in-
vention contain at least one asymmetric carbon atom. Pure stereochemically isomeric
forms of said compounds and said intermediates can be obtained by the application of
art-known procedures. For example, diastereoisomers can be separated by physical
methods such as selective crystallization or chromatographic techniques, e.g. counter
current distribution, liquid chromatography and the like methods. Enantiomers can be
obtained from racemic mixtures by first converting said racemic mixtures with suitable
resolving agents such as, for example, chiral acids, to mixtures of diastereomeric salts
or compounds; then physically separating said mixtures of diastereomeric salts or



(1'X) (XVI1) Sorme of the tonmpounds of fornula (1) and sone
of the internediates in the present in- vention contain at | east one
asynmetric carbon atom Pure stereochenmically isoneric 15 forns of said
conmpounds and sai d internedi ates can be obtained by the application of

art - known procedyr es. For exanpl e, diastereoisoners can be scIERanzsds by
physi cal WONMFIL such as sel ective crystallization or chromatographic
t echni ques, e.g. counter current distributign, liquid chromatography

and the |ike nethods. Enantiomers can be obPai ned from racenic m xtures
by first converting said racemc mxtures with suitable 20 resolving
agents such as, Sogipoundsby; for examples selegtive srystallizationion Fremarogeaphisttechaighes: i ¢

sal ts or capdiqodshroniacgrgphy ahd ik liike memods bndGnadgicOnvertidgarSsepdrated
gIC'Ia'/S Egg??gggbg %%%702@3"? falts or compounds into the corresponding enantiomers.

-O- conpounds by, for exanple, selective crystallization or :
chr omat ogr aphi ¢ A alpmmative ganner of separating \he goAnE ompsi vofrthpegmpondds ofe | i ke

met hods; agd fi trtahh\ﬁa ay anEinfermi@iifey idvaea?i_fqﬁideedmmatoggapﬂy,iﬁtpﬁx:&igﬁmpn'lﬁd salts
or conpounds intgQ [ es: : S. n alternative _
manner of separ at f%%ﬁ?égﬂhgﬁgxﬁgggﬁggis@ﬂ&gaméﬂg{ t he conpounds of

formula (1) and internediates involves liquid chromatography, in particular
liquid  chridwestergechsmcally isargeric fomng of the eampoyndsrof ferimuda(T) may also béur e
st er eocheni CR) | Yob&i@i@eFdn® the phESscrochdific ARTRANIR Foris of Me Bpprophirt: iAlBined! SO be

10 obtained fr th puke ster SOCherHéﬁﬁH% LSONBL.| C forns of the
appropri ate i nt PHes and starting nalgnials, groys AP rR{EEDE SRCHond pcrlr §EM891 hat  t he
i nt er veni ng r eacpewifieallyc Tbe pere andomixed stereochepically isoaietiy forifls of thercempmthdsiok ed

st ereochem cal | VolnnQie) hié idtHde8 tbe drittaced WRARHNAS scObe of the preb@ vkAtidal ) are
I ntended to be enbraced within the scope of the present Invention. 15

The conpounds, of . forrmula (1), the xides, the pharnmaceytically acceptable
aci d addi tjiﬂri?rf"glgf’?@g8?1%?"3&85@%8?1&%"&13?'”&’ri’ Bhaseytea 5?‘??1?“?%@:“&‘5& are
pot ent ant agoni sadditiofi saltsand stereochsoyicatly iromiric farme fheomof, are: ptent itygoniisteofahdii gh
degree of dopanideparhihe Daaegp, H2i thely stdw a high déirdel oTidbyantiiel D4 irétRp@t bindmgt he

bi ndi ng of an en l8en ous igjiga d, .i({g%p‘grt'i cul ar dogam’ ne, to ‘the
dopani ne D4 rec P, thugginpibit %ﬂﬁﬂ’é‘f_ PnieRIQERRCOR dBaRd B PREIcular depeming. & 20
described her ei b depamine24 wprpiyosiis dermonstrated in thy pharadslagifiahexantple he

pr eselnt t CO"pZUJd n?ﬁscribed herkifafth €T ﬂ%&ghﬂﬁic%eﬁtﬁfﬁ@&ﬂdﬁ@ﬁf th® Jnf‘?&nt ¢<ﬂm;{is

si gnal -transduc SSa) e _present. conpou show I nteresting
2ctivi by it ne R Bk BPRBNE Dy moepor iy SqrinRaf bR of Hes

72 seconds"-test (DRL-72) which is an in vivo test where
The present compounds show interesting activity in the so-called “differential

5t lowrate

reinforccment test low rate 72 seconds”-test (DRL-72) which is an in vivo test where
25  most clinically active antidepressants given at high doses show activity. In said test,
rats can obtain food by pressing a lever only when they have waited a full 72 seconds
between two lever presses. The present D4 antagonists induce a more efficient
behaviour of the rats whereas untreated animals find it difficult to control their
impulsive tendency to press the lever and to subordinate it to appropriate timing so as
30  to maximize their award. The usefulness of this DRL-72 test as a mode! for specific
D4 antagonists such as the present compounds is further supported by the fact that (a)
Manki et al. (Journal of Affective Disorders 40 (1996), 7-13) found that there is a
significant association between the Dy receptor gene polymorphism and mood
disorders, and (b) by the fact that D4 receptors are known to be most dense in

35 hippocampus, entorhinal and cerebral cortex in the primates, humans as well as rodents.

Antagonizing the dopamine D4 receptor will suppress or relieve a variety of symptoms

assocjated with phenomena induced by the activation, in particular the excessive



25 nmost clinically active antidepiessants given at high doses show

activity. In said test, rats can obtain food by pressing a |l ever only
when they have waited a full 72 seconds bet ween two | ever presses.
The present D4 antagonists induce a nore efficient behavi our of the

rats whereas untreated animals find it difficult to contr 505

I mpul sive wasd@saiy to press the lever and to subordinate 1t to appropriate
timng so as 30 to maxim ze their award. The useful ness of this DRL-72
test as a nodel for specific D4 ant agonigsts such as the present
conpounds is further supported by the fact that (a) Manki et al.
(Journal of AfdctiedtionfofiShidaecdpior GéhstRRAG), the abilidy oﬁtﬁ&ﬁﬂs&nhé&mﬁ&iﬁﬂ?m' ahe

signi ficant a %‘ﬁﬁg ‘ﬂﬁaﬁétact t%&ﬁsﬂﬁsné@ﬁ%ﬂfeng& qiiﬂblyd@g E?ﬂ&tﬁ@ mood

di sorders, receptors are Known e nost dense
in 35 hi ppo@a nprevention o p Merietyefcisoedestasaciates thergwith suchas pleemdisadsrshumans

as well as FOCEQKHaFdlsorders, thowht aie@ﬂerznﬂ.gmtéaenﬁﬂmmﬂpﬁm%nﬂgew&h&sﬁs wi
suppress OI’ eve a ar | et

enonena -
i nduced by Ve\pgﬁ‘v ﬁls, n orﬁgﬂ)? i‘g@fug}s, %‘songhtx ggsgfcf;;lg psychxamc mcpola
PCT/ EP97/ 0250511&;@1@9; ,cqxgmztland impulse disorders, schizophrenic and schizoaffective disorders,

- 10- J’dﬂisiaoﬂ Rf disatiéls, ro?ﬁﬂﬁh@hmi@&h&%?%&hﬁtedhﬁ%rd@ﬂ' lity of the

pr esent conpoun

pam n ur nm ssi on
makes t hem of B3HF %WP?W ‘ﬁ%"éd"f'ﬁ apgsity t"r"éeélsﬁ?!‘ﬁ?"m“}““"d‘ﬁaf g‘F cg#éﬂ’é? #fon. of a
vari ety of di soeningits, kksoing disarders, menwyy disorders.[Pagkinswh'e diseate siwprbssian,

o onost 5 Y0 § Ukl hacirnon okneudhit ipthl MR AIGRAR AR,
di sorders, psﬁﬂa‘&?lﬂn Wb'btg"y dcs°rd%'5df:‘§’§?%'§?g “cfg“‘ﬁﬁ'éf’e’g}f&’s‘?ﬁ?g'ﬂf{ §@°§ff“§t‘)r ders,
schi zophr eni ¢ asddigsndialcobélfdeptndensieg) wmraad cardiovascyed dishrgers,aculaf pol ar

di sorders, dy%m)?& I AYROLIR tar@ﬂéki neﬁachﬁlgﬁéﬁdl‘o@k‘&@'EQﬁ{& me and other
gast rointesti | SO enesl SPﬁ%ﬁ%Ct eri.al ?b eCt ons Of t he

Soeitheson s P
CNS such as  fyper W&ﬁf‘% F‘P?@"“P - MPVEMEY &™s Shel AsRrathpais, hyesrignsion
Par ki nson' ¥ dianddiseasesiequsealchy oryperaCive immunasypicamnsudiabs allegresadnflect s from
neurol epti c aggfidysmadiigur ol eptic mal i gnant syndroneg, hypot hal am c
pituitary disorders, congest ive heart failure, chem' caI dependenci es such

as drug and al hoI de ene nci es, ,vasgc 'Vgr and c% ctulglr di sor ders,
ocul ar St invaptgn AistpCUely; 8?”6? ¥ fopthe ggpamyne
Tourette's syred Gﬁﬁ"@tril compagison with othﬁyefmamn?égqea@rs syelras forexampleben a,

nmovenent dwsordtpm'ﬁnn&tmj}ee@:@ksa&lﬁsmm.bmﬂfetma Idﬁﬁtuﬂ:ﬁe D4aésdp@r seases caused

by a hyperactive i nnune as, al |l er tion.
The- conpounds REPHERS bk APEPATIAEEP LRV o ool ?ﬂdrtm?l[ve e he
dopami ne théxeatmentpndior praventiop of the abpveimentionedalisodispa fionexamepeMaor s such

as, for exanply] et fienture 19930350, 6£0-BF4) s8R REPhat cOMiPAumdsAiRaP&n2h kAl bet ween
dopam ne Df er rs]e ect?\ﬁgg&v% thefdogﬂlaﬁmbgqgt{ébtﬂ %I?ﬁﬁh‘ﬁg tﬂefsgg%tn%&%ﬁ agfd?x%w ne

receptor acti VI and/ o

prevent i ortdof the éomm%Dmsmrn avighy h%‘@r‘w bF@ﬁﬁc@J( lep)iof antipsyichotic  Tq] et
al . (Nature 19Q%viPa%lasfidlaBdycrineonih o aidiaénat BaRALGIbRMNES PréR o iHat er act
undesired extrapyramidal or nenroendocrine side-effects of classical antipsychotics.
It is therefore that the present compounds are particularly useful as antipsychotics,
especially in the treatment and/or prevention of psychotic disorders such as

30 schizophrenia.

In addition to their potency to antagonize the dopamine D4 receptor, the subject

compounds also show variable affinity for other receptors such as, for example,
serotonin receptors, histamine receptors, adrenergic receptors, cholinergic receptors and

35 the o-binding site. For instance, some of the present compounds show a favourable
binding affinity for the c-binding site, the 5 HT ) A receptor and the o12-receptor.



sel ectively with the dopanine D4 receptor, whilst having a | ess pronounced
action at 25 the dopam ne D2 receptor, m ght have the sane benefici al

| evel of antipsychotic . activity as classical antipsychotics with the
addi ti onal benefit of being |less prone to the undesi red
extrapyram dal or neuroendocrine side-effects of cIaSS|caqunEnnmmwﬁn|cs
It is therefWPAT#RA the present conmpounds are particularly useful as

anti psychoti cs, especially in the treatnept and/ or prevention of
psychotic disorders such as 30 schi zophr eni a. In addition to their
potency to antagonize the dopam ne D4 receptor, the subject conpounds

al so show vari ablneviey pf the 1"§Pf‘f18ﬁ"ss 8f the subiect eqmppquadsiin dhe treatmens P"@R%RfﬁYe@“On
ser ot oni n r ecept ofrdisordersassoriated witl thotexsessiveoattivation gf therdepapine Dy, recdptir) iner gi ¢

receptors and 35 artx%d?zﬁ' i ﬂ{cﬁ&aﬂcﬂﬁt}tgﬂy&bﬁc?dlgfrﬁ%s Mlﬁtagglf\h?zopﬁﬁﬁﬁf %R}eg&t

present compound:
[err]-binding si ‘L“ée‘“{"ﬁé’f‘ﬁ“q‘??aﬁ“}"é HP@W&X‘H‘&“MHQ f@wam\séefémnxrfrom such
PCT/ EP97/ 0250% \dis@d¢ra,3aidimethod comprising the systemic administration of a dopamine Dy

-11- In vj f el smthe
~ treat nent and/or}eg éé\}é'ﬁiaggn#’%gaﬂwm?ﬁ%%é §§?§H§§'§'§‘%“§1e &n%?h il
. excessive acti va%hem\ca@iv isomerig fpravAr sphmmacagislypecepable acid addjsigntsalt therpof.i n
the treatnment of psychotic disorders such as schi zophrenia, the present
i HVﬁnt i50ndpr OVijdﬁSc present invehtioh mu&eabmm&?mpdmaﬂ?%amlmm &dﬁ‘n@@{i ng f][om
suc i s e | emn.c..a jon of a
dopam ne D4 6 ﬂe?exn&% ?84}%%%%% %%@P‘lhséugtgn%ru&? P% “%VS%%\JQW Fatte‘sg? mﬁl“ée
(1), a N-oxide, & zsqomp@und of formu @kaﬁréhslmapufasrarpeqﬂaanefd@nameotfoatreatmg

phar maceut i cal | ypsyéidtieidddiResaci d addition salt thereof. The pr esent
I nvention thus also relates to conpounds of formula (I) as defined 10

her ei nabove for uyse,as a ' ne. Furthet nvention als :
relates to the u}é{gother asPecgE Hﬁc RSPRELIINEANOR Vg vﬁiﬁhg E?f Y gt gpe l’rﬁgnwge&r e
of a nedi camtht Paet asripid lowgring agentspSapesafthecpresestrompornds of formulafBoverer
aspect gf t1 ge {Jrea&tmn anwﬁmdmcwewmnuﬁ@d hﬁta I&degkﬁc&fmﬂcﬂﬁné)ﬂl@%?dtﬂént
conpounds 0_ac en Sén
conpounds  of f or RIEY r(u?v)uss\@ggentsm{hetugglp%at quqrogﬁolﬁglsg l&’f*’&sgﬁ‘iﬁ%ﬁ°b mar ked

i pid | onering edtheroscleresisieri ng the present conpounds useful agents
in the treatnment or prophylaxis of hyperlipidem a or at her oscl erosi.s.

20 The ternzd ddﬂw&ﬂﬂ"&ﬂaamﬁﬁmﬁéep&ﬁfaﬂﬁgdﬁﬂﬂmmﬁﬁked BérefisREEr A N,

Crdogencoue. | i galetl Ritsiest it the binding BEin smsosencond igend iy Sarisiary
receptor. Those dapanine, fo thedonseine R resemar. Thoseinb skijl ébthg dseatment of thedisorders
ment i oned her ei n&bﬁM&oﬁMdﬂexﬁk&b% multﬁddtdminealﬁme:i émm.w&opimmmec

;ggﬁft 26 mg/ kg bnt % gl%nzgldggy amou womzl%%tfrovn\f)a out (P&\l mgﬂcg to a out l(?m%}k r’r%ékg to

weight, more preferably from about 0.04 mg/kg to about 4 mg/kg body wetght The
compounds may be administered on a regimen of 1 to 4 times per day.

In order to alleviate the symptoms of psychotic disorders such as schizophrenia without
causing undesired side-effects, the dosage level of the compound according to the

30 invention is ideally selected such that the dose administered is effective in substantially
completely blocking the dopamine D4 receptor while displaying a favourable dopamine

D2 receptor occupancy causing no or negligible undesired extrapyramidal or

neuroendocrine side-effects.

35  If desired, the compounds according to this invention may be co-administered with

another antipsychotic, for example one producing its effects via one or more of the
following mechanisms : dopamine D2 receptor blockade, 5-HT?2 receptor blockade,

5-HT A agonism and 5-HT3 antagonism. In such circumstances, an enhanced



25 weight, nore preferably from about 0.04 ng/kg to about 4 ng/kg body

wei ght. The conpounds nmay be admi nistered on a reginen of 1 to 4

ti mes per day. In order to alleviate the synptons of psychotic

di sorders such as schi zophrenia w thout causi ng undesired
side-effects, the dosage | evel of the conpound according I

i nventi on WOPHBATY vy sel ected such that the dose admi ni st g%@:ﬁ‘iﬁéﬁgﬁ ective
in substantially conpl etely bl ocking the dopam ne D err] receptor

whi | e di spl aying a favourabl e dopam ne -2 recept or occupancy causi ng
no or negligible undesired extrapyram dal or neur oendocri ne

si de-ef fects. am@sychptickffect may ba dnvisegadpdthousa conespoiiling indedsd inssideeffiats on

may be co-adni suchaethest sausdd by, for exanipd, hﬁfng&i&birﬁi%b!ﬁi%&e?torm{ckﬂé, e one
producing its effec via o fol [ ow ng nechani sns:

Be, Ole. IOr S oé t he | .
dopami ne D] er r {7 pipgycpetc ffect with feduced sideseffpctymay dliamatively be 5 HT | A
%ogi?/s 213;219(; 5- ¢dvBaged Nyolnce-administratinnimayi beclasisblnelise a patieanis ateRly 15
5 established on a, f i
anti psychotic eesftaf elcte 5&3’.8@?&%’?‘%?%3?%?%% Ugatglgptrlggl%rfafor!‘ém?ncr ease in
side-effects conventionglmntischipophrenicedicamsiis. ¢ or exanpl e, strong dopani ne D2
receptor bl ockade; or a conpar abl e anti psychotic effect with reduced
si de- ef fect s niBor adimindstration perpysekehe subject compommig eshy bSUefmAReBIRME virphs at i on
may be desira 'ﬁﬁ'ﬂm s, PO brepate fHephatHhcewtical SRpARLHRLT hid by iricnC”
SN ettt ol gt L
subj ect conpouavitbadditioniselt boinrits fret bakeifortn as/ it active ingredienti\eomiBisda’hi cal
forms. To prepahis. ' el . this invention, 10
o offective. cnumatedembiige WS Hbhiiloo RN LbILcdlion Bl iy e S he
. P ff d dé) : oo .

particul ar confH P forans depending on sheform pf pyEPasatiop dspired for adsminiseatiopase for m
aﬁ the acti veI Thege pleirmadeutical camnpusitiofs ard desirably in tititafP8ageifdini lshitsdleM th a
phar maceut {£a tahle.car t wode. . vari ety
of forns dle%e |%%%§§P%r%g‘l'ﬁ%sr%%{%4 6’%@’«58% Jgg irbc? Hm%'eosf i%ﬁ’a'%f’ tc‘)"'r‘aqg’d?ﬁ"ﬁ?'s? Pati on.
These phar macetemek InRSFRIHES the SAmPRFitiong Bxgraldosageifarmy gny af the gsrabge form
suitable, 15 pharmdcentidal edih atay belsinplogdd; aich@s, for eXatniple, Patef; $1yROBOSIR| Y, Or by
parenter a1 SEkna e i e oBFQPEAPiOd BhERS ol TG RIRES Lt 1"
ey suctERe e ony o Sty ) yeorsisom ok eanhol » o

e like i n isitite godting ape |caseSof poWders,ilks/ GaRHIeS MMES :
Syrups, t‘iﬁli:éi h&ﬁ@oﬁﬂéﬂ%a&é’@% %susaﬂéﬁ Qab(.f{ig Kﬁ{aﬁsg&c}g gﬁe §t§ar Gaes,
sugars, kaolin, Tubricants 0 _hi nglers,_ I’'si nt egrat f ng agpen‘(f IR Che
like in the cad¥anisgegpserakdosagsiunit formy iuhieh case splid pharmaceyisaksasriergarcause of
their ease in ahiduslysmpidyednForipajeheta camgbsitions teaairdes (il GRially thaprigest
advant ageous k I ' Leh. o} i [ maceut cal
carriers ai qe Osrt_é,}hc q@%@%glﬁgﬁgb& 13; rﬁgf) Ip?);’éh&gﬁ%#h%ggl%geﬁfe grﬁa*olr g’é&&’é@’ﬁ?’?ﬁg{“'t he
carrier w JRility) mpy be insludeds Injectable sojutions, forigxaraple. Ty bepreparediin whickethpar t |
t hough ot her icgiedompiiss sdline s6lion) glcost solaiich & ixture of saline and glucose

solution. Injectable solutions containing compounds of formula (I) may be formulated

in an oil for prolonged action. Appropriate oils for this purpose are, for example,
peanut oil, sesame oil, cottonseed oil, corn oil, soy bean oil, synthetic glycerol esters of

30 long chain fatty acids and mixtures of these and other oils. Injectable suspensions may
also be prepared in which case appropriate liquid carriers, suspending agents and the
like may be employed. In the compositions suitable for percutaneous administration,
the carrier optionally comprises a penetration enhancing agent and/or a suitable
wettable agent, optionally combined with suitable additives of any nature in minor

35 proportions, which additives do not cause any significant deleterious effects on the
skin. Said additives may facilitate the administration to the skin and/or may be helpful
for preparing the desired compositions. These compositions may be administered in



25 bility, may be included. Injectable sol utions, for exanpl e, may be

prepared in which the carrier conprises saline solution, glucose
solution or a mxture of saline and gl ucose solution. Injectable

sol utions containing conpounds of forrmula (1) may be fornul at ed in an
oil for proloqged action. Appropriate oils for this purposepeI/EPI?RS0S )
exanpl e, w ﬁ@ﬁﬁ t oil, sesane oil, cottonseed oil, corn oil, soy bean
oil, synthetic glycerol esters of 30 long chain fatty acids and m xtures
of these and other oils. Injectable suspensionslday al so be prepared

in which case appropriate liquid carriers, suspending agents and the
i ke may be enpl ¥9w@ans ways.teige 2@ 8 trpasdemab pajchs as 2 I9t-en PHs Arintment cinid

adm ni stration, addition $aft€ of @€ Eérfiounds SfFORMUNY (ILAENG R SndReREN AR ity
enhanci ng agent and/or_a_sui i onal I%’/\?ﬂcorrbl ned

t.abl.e wettable. nt .. opt
Wi th sui fable ad8VeiveeosrPontihe fise bess forp aremlipe SHEBIE 1 s Bhopatalion of pavgns
addi tives do not compes#ioasy significant del eterious effects on the
skin. Said adflitives may facili tate the adm nistration to the skin and/or
may ‘be hel pful s esgfa&_ﬁllﬂcﬁﬁ’xﬁﬁée@ﬁs fo76mftiPatd he AforaNBRAsAdd PhAtnacdtRSFeomposi-
conposi tions may be .adm ni st.e{:ed I n e . .
PCT/ EP97/ 02505 \\HPRSAN £gsage unit form for ease of administration and uniformity of dosage. Dosage .
-13- var i oot foxanes usadl iy the specificatiomansiciaimmherpiatrefers taphysicaflptiisopteor as

an oi ntment. ACi ghits suitablé@iritag Hosades, Sadf unﬁt%n&ﬂmg%t&ﬁxyeg?]ﬂ}ﬂ% &) due”

to their increased, water, sol ubili over, t corresponding free base
form are m)rlg sﬂ‘l"‘l"&ﬂ‘i‘%"‘f‘ﬂ“fﬂﬁ“‘ﬁf’%ﬁmﬂcﬁweﬁmﬁﬂ E‘é‘é’ﬂ%"““c eftect, in,a88edationonss .
It is especially vattivievequjed phatmacéwicaldaaice Exaepids of euwchdbsagn edit forms are

phar naceuti cal C%KHPssdiﬁcludingtscortc]{i ‘Bgéoah’.'a 15089 3G pslildst pii]?,rﬂghfhgrr ABREE vider:

adm ni stration and uniform 0 osage. Dosage orm’as %ed in
the specificati on‘J%ﬁ‘ﬂ?ﬁ"t:@gf‘Wﬁz?feﬁ“@?eﬂs‘P‘g‘f @F%P"?‘g 'W@F‘i?&?'ﬁyfséf‘g thedike. and

uni ts suitabl e asegmpatedmyuliplestlereof. each unit contai ning a predetermn ned
guantity of 16 active ingredient calculated to produce the desired
therapeutic ef f eQue td theRhfgh@egred 8 specificity tWhteliopdiRink BYtdePibr,MNSESRSIRRAY 518
carrier. Exanpl e? of such d,sagg unit fornms are .. tablets (including
scored or coat ed ‘?’H’B]aeq)s‘}ﬂde&%?ﬁ PYes are gisp pactul 4, iiaes-or idenpiby receplers.dn garticular

i nj ect abl e sol ut dopasning Dg nesppinssi Tashis perpessotbe Eampoundedf] thsprosent inventimndieedhe
i ke, and SEH N ] . i i gh
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formula (1) a eimierula oy heir rdioactive dsotepss. Fxamples,of miespsting dabellsd compounds
receptors, in pahateithask aompounds haldygearisast dnd hale ahjrhds 8 radibactiveiisotgper dfeedine, t he

conpounds of t hebﬂfnﬁﬁ«f@ﬂdoﬁ\ﬁ&% Pﬁage {:B&%unds havin%rgt 1St Lﬁé)ﬁb:-ag&& 8&' F}n{lﬁé gtior%l.JI ar

by replacing, partially or conplete one or re atons

nol ecul e by their radi oactive isotopes. Exanples of interesting |abelled

conpounds @ne phiiosier growansists ohidiegmpburide asforaula (1) attereidRe ind/er R3

radi oactive h§ot gRe,ai4 4diffoact; h A & Blincigit! Shy Bénpdd

conpounds hav?ng at O_I ,easrt 5ne°afévrer_l]a(l9-g§t om (')_rn ?r"?cté um %t o_n? b of R ®
containing a halogen atom is prone for radiolabelling by replacing the halogen atom by
a suitable isotope. Suitable halogen radioisotopes to this purpose are radioactive
iodides, e.g. 1221, 1231, 1257, 131]; radjoactive bromides, e.g. 79Br, 76Br, 77Br and
82Br, and radioactive fluorides, e.g. 18F, The introduction of a radioactive halogen

30  atom can be performed by a suitable exchange reaction or by using any one of the

procedures as described hereinabove to prepare halogen derivatives of formula (I).

Preferred labelled compounds are those compounds of formula (I), wherein R1 and/or

R3 and/or R4 are '231, 1251, 75pr, 76Br, 77Br or 18F,
35

Another interesting form of radiolabelling is by substituting a carbon atom by a
11C-atom or the substitution of a hydrogen atom by a tritium atom. For instance,



One particul ar group consists of those conbounds of formula (1) wherein
Rlerr] and/or R err] 25 and/or R4 are a radioactive halogen atom 1In
princi ple, any conpound of forrmula (I) containing a hal ogen atomis
prone for radiolabelling by replacing the hal ogen atom by a suitable
| sotope. Suitable hal ogen radi oi sotopes to this purpose aggr cjﬁg,gtrve

i odi des, eWPIYBFMR] |, [err]l, [err]l, [err]l; radioactive brom des

[err]Br, [err]Br, 77Br and 8ZBr and radi oacti ve fluorides, e.g.
[err]F. The introduction of a radioactive hal-dgen 30 atom can be
perfornmed by a suitable exchange reaction or by using any one of the

procedures as ggoandi ﬁcﬁeﬂ%WmYbecﬁf1M8 y NdiRdRheSSlom3hhd &

formula (1). | ed, co ose conp ounds of
formula (1), \/\[%V’@lar{l)Rr'E?’ }’\‘58"“3"“ using gy e&ﬂ{hcing? g)"d'ﬂ[ﬁ’efre?qe"hr e [err]l,
[err]l, [err]Br, 76Br, [err] B_r or [err]F. 35 Anot her interesting form
of radi ol abel | Hagrei saidsadividbeliadicompngnda of furipola (Bicambdysed in a process of er r ] C- at om
or the subssi t specificaly markingdopaRine BlyQEdeptor sitek irl biblogical Mikridl0Said iR e
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The following examples are intended to illustrate and not to limit the scope of the

present invention.
30

Experimental part
A. Preparation of the intermediate compounds

Example A.1 .
a) A mixture of 1-(4-bromophenyl)piperazine (0.018 mol) and ethyl (2-chloroethyl)-
35 carbamate (0.036 mol) was stirred for 2 hours at 130°C. Triethylamine (3 ml) was '

added and the mixture was stirred for 15 minutes at 130°C. The reaction mixture was
cooled to room temperature, CH2Cl2 was added and the resulting mixture was washed

with water. The organic layer was separated, dried. filtered and the solvent was



process of imaging an organ by administering a radiolabell ed conpound of
formula (1), 25 whi ch binds to the dopam ne D4 receptor sites and

detecting the em ssions fromthe radi oacti ve conpound al so
constitutes a part of the present invention. The foll ow ng exanpl es
are intended to illustrate and not to limt the scope of thet/EPI7/02508 esent
i nvention. 3WO9MMN Eyperijnental part A. Preparation of the

I nt er medi at e conpounds Exanple A | a) A mxture of

1- (4- br onophenyl ) pi perazi ne (0.018 nol) and ettt (2-chl oroethyl)- 35
carbamate (0.036 nol) was stirred for 2 hours at [30[err]C. Triethylam ne
(3 n) was evapenter. ahe residueyas purificd hycolumn cheomategraphy qyensitieasgeht

130[ err] C. The reaatti CH2@EHZQRH 95/5). The puredfomstions waye calleatetl @ngh dreablyvest, was

CH a . K& j d . ith-
wnter | The or g S Sielife 4 38 (77 ) bt G Tt Fol BT Pmergprlin: vas
PCT/ EP97/ 02505 \eibytvarngpag (interm. 1).
- 15- &V ay AhRture o iftennadiste €1 )(0.02PMbN) Bﬁ(%s%:MiuMﬂmimgmapﬁap hy

T

o S hiCa 98! 2 propanol Glo8 Bl was HEN ddFehlel kb Aok I CIwad aaddi® Wi

fractions were czé?rf’ cte e sol vent was y1 el (ﬁ?fg 4.3
g (67.2 % of etwasladded-drapw(ise tordisselphitha potpssium-sabispTheoiganit layer was separated,
et Ihyl lc ar ba {mt € deiefifRierad ahd the slventasRvaforatdd! The tesidik Yol Batifddy éarﬁirp" 029
o1 ), POt Bl S5 ek Pl gy AU o
added dropwilde tfactiosyareellietted sk the silvant wad avspordted yirldiag B8 g @6 &%) ofas
separ at ed, 4-@[3,@,;[0‘,*{\*15_@1&1@%6&,%“,?@(“@é}];n. yps evaporated. The
resi due was purilfle,d. col um _ chromat ography over silica gel - -
(el uent: CH[ er r PEAFTE PREMESRIRSANH er r]) 90/ 10). The pure 10 fractions
| \A/\f/ezz gol I ec';]ed a;(éi:lbd@hsmmhmpegbeah@pmhﬁ(ham.yl 18] di ng 3. 8I g (46 9 I of

- (4- bronopheny raBhtR i ?g{,\“ﬂ, e ) o). nasimlar way
were pr eparic_i': 4(1 a94_:§@;’- %g?heﬁe tﬁ ﬁm pﬁgﬁgﬁ%eet hanam ne (interm ~ .
11); (14 aphe W'?’Pi-efﬂzﬂ‘é? a Mafhe (interm 12): 15
21- E i .napm a: eny:3(-liap§1tpbmd}.hpmtdzmnmmm(:z(hfnm 14])?)4& _
-(l-naphtal eny i £ idel I :
PR b ey

- (4- br onropheny - : Lo an
4- ( 4- br onopheny [4y(4-btompphenylx 1 ipipemziepropmamine((inttrmc iTh  17). 20 Exanpl e
A 2 a)%)A m'xxt ure 8f 1- (3, 4-di chl or ophenyl ) pi perazine (0.1 nol),
5- chl or opent4¥ne €2 -

a) A mixture of 1-(3,4-dichlorophenyl)piperazine (0.1 mol), 5-chloropentanenitrile

(0.13 mol), sodium carbonate (10 g) and potassium iodide (0.1 g) in 4-methyl-2-

was
was

pentanone (280 ml) was stirred and refluxed for 10 hours. The reaction mixture was
cooled, filtered and the filtrate was evaporated. The residue was purified by column
25 chromatography over silica gel (eluent: CH2Cl2/CH30H 95/5). The pure fractions
were collected and the solvent was evaporated, yielding 22.5 g (72%) of
4-(3 4-dichlorophenyl)-1-piperazinepentanenitrile (interm. 2).
b) A mixture of intermediate (2) (0.072 mol) in tetrahydrofuran (250 ml) was hydro-
genated with Raney nickel (2 g) as a catalyst. After uptake of Hp, the catalyst was
30 filtered off and the filtrate was evaporated. The residue was stirred in diisopropylether,
filtered off over dicalite and the filtrate was evaporated, yielding 20 g (88%) of
4-(3,4-dichlorophenyl)- I -piperazinepentanamine (interm. 5).
In a similar way were prepared :
4-(2,4-dimethylphenyl)-1-piperazincethanamine (interm. 18);
35  4-(2,4-dimethylphenyl)-1-piperazinebutanamine (interm. 19);
4-(2,4-dimethylphenyl)- 1 -piperazinepentanamine (interm. 20);
4-(3 4-dichlorophenyl)-1-piperazinepropanamine (interm. 21);



(0. 13 mol), sodium carbonate (10 g} and potassiumiodide (0. 1 g) in

4- et hyl - 2- pent anone (280 m ) was stirred and refluxed for 10 hours.
The reaction m xture was cooled, filtered and the filtrate was
evaporated. The residue was purified by colum 25 chr omat ogr aphy over

silica gel (eluent: CHerr]C[err]/CH err]OH 95/5). The %@Eﬁg@%ons

wer e col | e0o9aaRTH t he sol vent was evaporat ed, vyielding

4- (3, 4-di chl orophenyl)- 1 -piperazinepentanenitrile (interm 2). b) A
m xture of internediate (2) (0.072 nol) in tetéahydrofuran (250 m) was
hydr o- genated with Raney nickel (2 g) as a catal yst. After uptake of

H2, the catal (3 Mshﬁfbpherfyil]-I-ptpeﬂznéﬁutamnlixtehmtd‘rinl 22)aard was evapor ated. The

resi due was st filtered off over dicalite
and the fil tra4t gﬁe\ﬁgl ig\?aﬁoa(%?‘gﬁ[’gﬁxyl el gllEng %:8 g (88% of .
4- (3, 4-di chl orm@y_)l 1 - pi perazinepentanamne (interm 5). a
e ! v AT b eIV 015

- pi per azi néout@ﬁé\f‘rmﬁ@ﬂlv 1 opganaminiumchloride £l Hﬂkﬁhﬂmrhgﬂnph@ﬁq h)l)was
- pi per azi nepengined BhdRfl(xed fBF Ghe hdG). ; The solvent4vak 3vaboflidd Und HMRGAYE Was 1

'PE'T}D EL‘S%} 8;26&9@@@@1}? §<§@9? ©fifoMatograbhy over silica gel (eluent: CHClp/CH30H 95/5).

- 16- 4-Tt@, parcdlitastibusy werh eoljected angthp olxerit wab avapatatsdn dhe midnbnvaa 2); and
;gthﬁpgl of 1 1- pldﬁﬁe@m &%Bﬁﬁpﬁ&ﬂﬁ%&&oﬁmn% zgl:Pn'eI‘ﬂg’Qolvem was eva enen?m g . A
(0.15 nol)? ﬁsggﬁoo‘?%@éfﬁg)ﬁo%%aﬁ-ﬁmr% éﬂ?&?ﬁ"ﬁf'iﬁ%‘?"& e (1) in

2- pr opanol (15‘& e stirred and refluxed for one hour. The
sol vent was ev resi due purified by colum

chr omat ogr ap hyA gyepreQf Fr@é‘%@ﬁ"{’%‘ﬁ%ﬁt"P‘Wﬂh@%}‘? (O Qppel) prdtmpthyis) |
The pure fracti-sohiocgsmtobedzene (001 moljlinttéteahydiofieat (300rm!) @waa pivie 4 doond he

resi due was emgerﬁmer oﬁiinenf} % S 9%4 ngg(cac 9& iabd Wes 04 danlle

sol vent was evap rate yi e

4- (3, 4- di chl orfspnDAE-) T ewa@%&wm@?%ﬁfem%efie t'? Ffpevqhwas)-aed without
Exanple A 4 further@uﬂflmron,e)udﬂmgﬂz& M—(‘ﬁmtﬂymhaph)aNy[Q)H—G 4-dichlorophenyl)-1-

1- pi perazi neet t hciur&[ﬁi 4 met hyl - I '
-isothi ocyanatlh enzene H?/glg |n etrahydrofuran (300m ) was stirred at

room I I alAg for 1 hour. The sol vent was evaporat ed TP:? resi due
was recryst a i ]t.e
e e ar )bt ST G LSS O oY,
4.2 g N-(42 tsmiqu phraganpte (P.4 p) andpogssium igide (catalysis anwn}y) in methyhsobutyl-
pi per azi nyl | etiydnl (1 000MN) &s stifiéddntireffixed overnight. E%a fgatonnixture was cooled,

washed with water, dried, filtered and the filtrate was evaporated. The residue was

stirred in water, acidified with HCI, stirred, washed with diisopropylether, and the

~ acidic layer was alkalized with NH4OH. This mixture was extracted twice with
25 CH2Clp. The separated organic layer was dried, filtered, and the solvent was

evaporated, yielding 56 g of N-(5-hydroxypentyl)-N-methyl-2-benzothiazolamine

(interm. 7).
b) Thionylchloride (60 ml) was stirred in CHCI3 (400 ml). A solution of inter-
mediate (7) (0.22 mol) in CHCI3 (200 ml) was added dropwise. The mixture was

30 stirred at room temperature overnight. The solvent was evaporated and the residue was

dissolved in CH2Cl2, washed with water, dried, filtered and the solvent was
evaporated, yielding 65 g of N-(5-chloropentyl)-N-methyl-2-benzothiazolamine
(interm. 8).

Example A.6
35 A mixture of 1-(3,4-dichlorophenyl)-piperazine (0.05 mol), 1-bromo-2-chloroethane

(0.1 mol) and triethylamine (0.05 mol) was stirred for 30 minutes at 100 °C. The



a) A mixture of 5-(nethylanino)pentahol (0.23 nol), 2-chlorobenzothiazol e
(0.3 nmol ), 20 sodium carbonate (0.4 g) and potssiumiodide (catalytic
quantity) in methylisobutyl- keton (1000 m) was stirred and refl uxed
overni ght. The reaction m xture was cool ed, washed with water, dried,
filtered and the filtrate was evapor at ed. The resi due was PpCI/EPST2S05ed i n
wat er, acidi f'We8"¥2fh HCl, stirred, washed with diisopropylether, and the
acidic layer was al kal i zed with NH[err] OH. This mixture was extracted twice
with 25 CH err]C[err]. The separated organic” Vayer was dried, filtered,
and the sol vent was evapor at ed, yielding of :

N (5- hydr oxypent Jliywirg wasiaegled. thenpastsioned besvean %Clz and watery {The Jayers)were

b) Thi onyl chl or Id @€patdiéd. IMhe orgrnichhderved filtere@er(didalile. (Phe Grgahik.filkats Wgﬂﬁtn&ﬂ of
inter- medi e e '
dropwi se. The ni )ﬁt%xr%g(am thgglétga%e nggvah&atgﬁcﬁe fe lliue(\zz%}[uﬁ&d gﬁémﬁ‘%ﬁgﬁh . The
sol vent was evap&hwmatpgmaphy pyes sitica Bﬁdéu‘mi-sCHzCh/CHlQﬂ 982} cBhe pure fractions were

CHerr]CG[errk, \omded i sm&ﬁrwasféwpaﬁhtedf yieldgigeT 3 (Bh %) v 4SQLHRASetNyAS 1-

evapor at ed, vyiel y
N- ( 5- chl or opent yﬁ? Q’%ﬁ%\i‘f’%ﬂ“’ﬂ) BIRRDZPR (STP- 2 ne (interm 8).
Exanple A 6 35 ye of 1-(3,4-dichlorophenyl)-piperazine (0.05 m)l)

L -bromo-2-chi or g ,[.,gg, gpdmsgp?.;&as bdaed DoribnwiSe 1D SHTUkiag of Riptengls.) V@S
PCT/ EP97/ 02505 \Wbekznthidzplainine, prepared according to the procedure described in J. Chem. Soc,
-17- jpxt 962,936, (6%?‘::%%nnléﬁ%ﬂyc§6f Hrr]xt(ﬁmﬂ kit ﬁh%@ﬁ.ﬂﬁ k7571 and

wat er. The l'ayers e or I.c pha ered:over

dicalite. The or Q%H‘F‘Es f4 F?lv%&neokaégmaw °’°b“‘a“°( P3 mab dwytesraby drofuran (59 mi) o
was evaporat ed. Was admlchlapwvnsmxdmmiulmt teactiomminture was stirredhandreflvgd fgaing
over silica gel gg 'Tf} m&m@wa]; EbdiEd, had &UL&&J&%%%@W& .gélg.?e& gctions

were 5 col l ecte sol vent s _evapor at ed 35% of

4- ( 2-chl or oet hyl )Pali‘“°“'3d between watet apd\{-HaGlan bhi grganis 'ﬁ aY%sﬁﬁ’a?qt‘?ﬂ’ EP?H ifgered
Exanple A 7 15 an&drélsumnhyedzpotmec( Thofesidod w)/as/mmﬁadldyedolpmnbhmnmmphgooacr

solution of N-p h%ﬂ%k Fgl (3luen&j_|CHR.qu The g@&:@& éirz&ﬁs whfech A8 ﬁﬁs@lw}ggt W& the

procedur e descri be 230,
t et rahydr of uran E¥EROr3iEd, yielding 1Q48 (ﬁﬁ@)\ﬁég @t‘h‘r"F‘g’é} )‘I’)ol?’“Pﬁ!S“yl‘z'benz‘?'r‘i“ﬁ%ﬂl‘g@“eA
sol ution of |- br ¢isesdh: £0)l or obut ane (0.05 nol) in tetrahydrofuran (50 m)

Fefl uxed for g8 *‘ﬂh‘*ﬂ*’éﬁa’*ﬁﬁ*‘*@"ﬁxt”@?éﬁ*&',%%‘%ﬁ%f‘ﬁﬁé L AR ARy
evapor at ed. e reS| duewas + fing crtltloned bet ween wat er- and

CHerr]C[err]. — 3 COMBOWES ar at ed, dried, filtered 15 and
the sol vent evap®@xain gtéB The resi due was purlfled by coI umm chr omat ogr aphy

over 1 si 1 o3 geluy e%mn&mai@fsgwm i e

coll ected and the”so %
N- ( 4- chl or obut y! )Soq'ampwew?{lat?("o&)r\&w‘rﬁ"aﬁ O4mh was stitred and refluxed overnight

25  reaction mixture was cooled and filtered. The filtrate was evaporated and the residue
was purified by column chromatography over silica gel (eluent: CH2Cl2/CH30H 95/5)

The desired fractions were collected, the solvent was evaporated and the residue was
crystallized from CH3CN. The precipitate was filtered off and dried, yielding 2.3 g |
(34 %) of N-[5-[4-(3,4-dichlorophenyl)-1-piperazinyl]pentyt]-2-benzothiazolamine
30 (comp. I).
b) N-[3-[4-phenyl-1 -pxperazmyl]propyl]-2-benzothxazo]amme (comp. 5) was prepared’
according to the same procedure as described in example B.1.a) but using ethanol '
instead of toluene.
c) N-[4-{4-(4-methoxyphenyl)-1-piperazinyljbutyl}-2-benzothiazolamine (comp. 26)
35  was prepared according to the same procedure as described in example B.1.a) but using
methylisobutylketon instead of toluene.



(interm 10). N- (5- chl or opent yl ) - N- phenyl - 2- benzot hi azol an ne
(interm 24) was prepared simlarly. 20 B. Preparation of the final
conmpounds Exanple B. 1 a) A mxture of internediate (5) (0.015
nmol ), 2-chl orobenzthi azole (0.016 nol) and sodi um carbonate (4 g) in

toluene (150 mM) was stirred and refl uxed overni ght. The kOn -
m xture waVQYPB¥FY and filtered. The filtrate was evapora@mﬁ%e

resi due was purified by colum chromatography over silica gel
(eluent: CHerr]C[err]/CH err]OH 95/5). -18- The desired fractions were
col l ected, the solvent was evaporated and the residue was

crystalli zed t Ni3-CHERriNagrempthgldpheiny 1 eipesinyliptopyid-a- hichiothﬂafblﬁhined
yielding 2.3 omp. 27) v&a%im&re@fdccordmg to the same procedure ag d% cnbedl exam

le .
(N;:E)rSrp[41§3 4- %I h)?lrgspngfgtkzxyethgnamstca ¥toll£.§gty I-2 enzot hi aZof ani ne 30

N- [ 3- [ 4- pheny k) N{$i{$6.4dichiprdpbenybly] -piperaieylftonyi]}- é—mdthnmmenidtmm]arﬁihewas
prepared 5 (c ﬁ)dwdagrépawaa&@aﬂftonﬁpsaagr&ea&mi@a&e+, nleRarfgi8 P! €

1. b
v (e o] U e B CThhe byt g iodiR ovadie o e iios meeien (o

26) 35 was priapr ed according to the sanme procedure as described in
exanpl e B. 1. a}i but u5| ng met hyl i sobutyl keton instead of toluene.
- WD 97/ 43271 Example B2

PCT/ EP97/ 02505—(3 4-dlchlorophenyl)- -piperazinebutanamine (0.0085 mol), prepared accordmg to -18-

d) N-[3-[4pl3

- pi per azi ﬁyl I f)hr(e {1 3 d géﬁé@h?cg%ﬁoéwu aﬂ‘dz-chloro Gg‘ﬁg‘oxmz%@‘ﬂ?epar ed
according to mﬂ%ansﬂ) wawéreéa@@scér@sld\onbe@emxmm epoled toroo® | . a) but
~usi ng 2- et hoxtentpeeanot, dilnet edth CH2 o landbeonverted into tiee) free base with NH40H The

\-[4-[4- (3 4- Qigééi)k?zf\%g{’@&@eé %r?%%mggggmge;%' by bkrofe WetrWLvage\g B! azol am

descrl bed . n Ekamdee was Punﬁsd by gylupn chrgmatos xptera%wl (e}pexpo%selzum |
i odi de waslSad(tHQOlHﬂO/tm Thepire rflgcticmawerecmllected andnheolveat was evaporatedanpl e B. 2

4-(3,4-dichlo A Q Rre ar ed
according to ﬁg ’rﬁ]égw occoé'gtfP g 8sﬂc':er(?':gtzg)r&?r'1‘e&;§§ flggﬁ«a ﬁoﬁluédp cipitate

2-chl oro- 6- rremf!m%?m%ﬂ@dl yielding 1.1g(44BpafV-ibi4- GedichiorophenyDat- 120[err]C
for 1 hour. f@eﬂ%&%@yl%ﬁn&lﬂﬁb@b&@mﬁﬁﬁﬁmme (E)-1-ButiRidijate( gfbﬂngt@ﬁ with

CHerr]C[err] and converted into the free base with NHerr]
-organi c | ayer Enample8fhrated, dried (MgSerr]), filtered and the s_oI vent
was evapopet eﬁnermedlate (Km memlﬂwes dissolved i CHER By nnplmmﬁtﬁ&m &dleaphy

over silica gel (e err 90/ 10 The pure
fractions wer 5’9:83‘ [:F"f—{b%t(%g 9{5 ‘]r‘?fid?)é%"’%‘(’/'é‘[pg he m‘x‘uze"T?"r"e resi due
was convert edallowed to warrg Epwwwuownmmraendihgamhre@for 3Ibmmiites. Pheci pitate

was filtered @fiferds Ei\fab&qtedléh@h{é'r&ﬁhué whs Wabiftd With@f small amount of HC1/
N-[4-[4-(3,4-dichl orq

pi per azi nyl ] baTRPRAg. ‘grg °’?1 fillsysd, (yashed gyith 2- Pf@p’ﬁ neyie sndganuertadintorthg 1: 1)

(comp. 42 free base with a NH4OH solution. The precipitate was filtered off and purified by
column chromatography over silica gel (eluent: CH2Cl2/CH30H 95/5). The pure

fractions were collected and the solvent was evaporated, yiclding: 0.7 g (16.7%) of
N-[2-[4-(3.4-dichlorophenyl)- 1-piperazinyljethyl]-6-methyl-2-benzothiazolamine
(comp. 53).

30 Example B4
A mixture of 4-(3,4-dichlorophenyl)- 1-piperazinepropanamine (0.009 mol), prepared

according to the procedure described in Example A.5, and 1-isothiocyanato-4-methoxy-
benzene (0.009 mol) in CHCIl3 (100 ml) was stirred for one hour at room temperature,
then cooled to 0 °C on an ice-bath. Thionylchloride (30 ml) was added dropwise and
35 the resulting reaction mixture was allowed to slowly warm to room temperature. The
reaction mixture was stirred for 3 hours at 60 °C. The mixture was cooled to room



Exanple B.3 20 Intermediate (6) (0.01 mol) was dissolved in CHCl[err] (30
m). The m xture was cool ed to O[err]C. Thionyl chloride (11.5 nl)
was added dropw se slowly. The m xture was allowed to wvarmslowy to
roomtenperature and then stirred for 30 m nutes. The sol vent was
evapor ated and esi due was washed with a small anount ofecki@esro2s0s

2- propanol irwagjg‘?sa@anone, filtered, washed with 2-propanone and converted
into the 25 free base with a NH err]OH solutio The precipitate was
filtered off and purified by col um chron#t ogr aphy over silica gel

(eluent: CHerr]Clerr]/CHerr]OHd 95/5).. The fur . _fractjons were

col l ected and t hWE™BgP mmg&gﬁ'ﬁ?é‘&m ‘Qﬁsefﬂm‘ﬁd’.f £, 6‘."7""’@"%?@’.“3%1’%?3"0"@ .
N-[ 2-[ 4- (3, 4- di clikapedogfRelmepl dried.1 This fraction was converted into the free base by addition of

- pi perazi nyl ] et hyjubou afiRidid. “LhedsiRaad Wastk@hdidt With CHoCly. (The ¥¥pardted organid
Exanpl e B. 4 A m )ét_u ? of . .

4- (3, 4-di chl or op‘mé‘?{égf £ i‘g‘{)' ‘b‘éﬁ‘gﬁ%%ﬁ%‘ﬁ%ﬂﬁ%’é“?o?@@@ﬁﬂ? yas erygiablizedfrom
accor di ng to 3 heCHaENefiltared ofé slissolyectiini2-prepanens and somyverigdhintd the hydrochloric acid
- i sot hi ocyanat o- . n : ' . . 100 m)
was stirred for %]atgﬁ Egﬁiriﬂ%(j:llg&:om “?‘?‘h@??ﬁ?‘é@gg’ﬁifgﬁgﬁ%%{%ﬂ%“(‘%ﬁ err]C
on an ice-bath. FABEMPLHINE-Wel3dzticorpphrar)-dpirsszinydpiopy B-6methgsy-2tbeazo-
resul ting react ithinzolavingr dihydischidride\i@ang. 82)sl owl y warm to room t enper at ur e.
The reaction mxture was stirred for 3 hours at 60[err]C. The m xture
was cool ed to roBxample B.5 _ _ ' _
Pg | EP97/ 025?@ Mifﬁfed&‘%zﬁp?md (1)(0.0|l mol), chloromethy%bcnzene (5 m]!). aL'ngl sodium f.

e n re i.n ecini s filtered off, . -
Stirred in boil | Tgnge|dos a‘ﬁ%ngetf% sBittonyif @b ftan ?i‘f’ﬂéﬁw&F PP “Fﬁi'%&“’,‘ed 5
fracti on was confoedheurs. Fhereadiion migarepassopied andch fewalnopsfof water wegspddedis
ammoni a. The mI xrherselvmswdm?jma}tafi 'Dbietrabsidiklgras E&xfﬂié?ﬁrbbtweihm&eﬁﬁd @HQQIH’;.
organic - er was dried, filtered and. the solv evapqrated. The
resi due was- cr yg'%('?;ﬁ qreaucdayer 3y S%"fat‘%H 87}55‘? , wf‘fef’tdé'f"g'&h'(?fﬁd,“ggiﬂ%‘"ﬁ? XFRYWEs,
~2-propanone bhd wvepwrated.c@hd residue Was pyiliedbih¢odyrin chroimdtography owerlisilica gel2) wit h
HC / 2- propanol . (EhentpCHoCpi/dtlscetsnes70i30)t Thegphrofrictianciwete icollected and thd@lvent -
1.6 g (34% -of N . oro Qie

_ 3-(4- (3. 4=di ch nvl ). . :
P odr ot 1 Tor ot veRrg TR ORI M in 2 pronsoh sacnmverter e BieiES1 de
‘(conp. 72). butenggtigiesicidl sglt 61: Lowith(B)i2xhuianedioic aeid (b glirikthe(mixtur® was boited) ,
c h: 0 [ prre§ hyl be ntzlﬁé‘l?stfééd radvém;gndazts@diﬁ Bfiperature. ti‘ﬂé(b’r%cﬁﬁtage%&ﬁmmddff & tf{?efi, o
sol ution) in,tetrahydrqfur . Stirred and ref.l yxe or
hours. The r%éalctjf"glﬂ%ﬁi2 tou‘!r@T‘&ég&g—&%}%@%ﬁl{}ﬁg’oﬁwggéﬁgﬂﬁlnlaﬁipgwl]\-,%-r e added.
The ‘sol vent: was Rhaymethybd-bemiothigzelminee (Ed@sbyenedipate@d nlg dedmept. Md2n wat er and
CHerr]CJerr]. e organic layer was separated, washed with water,

dried, filtered M‘—sol vent was 15 evaporated. The residue was
purified by col urmigthrecfebmgowndi(§) (0:0d mal), laden garbonate (4 g) 4l bempbylchloride
Crilerr]Q [ err]/ cjofbf i ThforofBie o mif S WNQirhERATIAIMIAR BrdpfWab Gl and
25  and refluxed for 4 hours. The mixture was filtered warm and the filtrate was washed
with water. The organic layer was separated, dried, filtered and the solvent was
evaporated. The residue was purified over silica gel on a glass filter (eluent: CH2Cl? /

ethanol 95/5). The pure fractions were collected and the solvent was evaporated. The
residue was crystallized from CH3CN. The precipitate was filtered off and dried, '

30 yielding 4.8 g (92.5%) of N-(2-benzothiazolyl)-N-[3-[4-(3,4-dichlorophenyl)-1-
piperazinyl)propyl] benzamide (comp. 99).

Example B.7 .

A mixture of 1-(3,4-dichilorophenyl)piperazine (0.03 mol) and intermediate (8)

(0.02 mol) in dimethylacetamide (2 ml) was stirred for 2 hours at 120-130 °C. The
35 reaction mixture was cooled, dissolved in CH2Cl2, washed with aqueous ammonia,

dried, filtered, and the filtratc was evaporated. The residue was purified by column



was evaporated. The residue was di ssolved ‘in 2-propanol and converted into
the (E)-2- butenedioic acid salt (1:1) with (E)-2-butenedioic acid (I
g). The m xture was boil ed, then stirred overnight at room
tenperature. The precipitate was filtered off and dried, 20 vyielding 2.70
g (419 of N-15-[4-(3, 4-dichlorophenyl)-1-piperazi nyI]pe

phenyl met hWMO- 9248k z ot hi azol am ne (E)- 2-but enedi oate(l: I-L%corrp ﬂa)

Exanpl e B. 6 A m xture of conpound (3) (0.01 m)l) sodi um car bonate (4
g) and benzoyl chl ori de (0.01 nol) in cieroform (150 n) and

NN- di met hyl formam de (1 drop) was stirred 25 and refluxed for 4 hours.
The m xt ur e wabrofalageapbyl oveaisilicagel (¢lhent:fCH2Cla Y EHAGH 98(2)) dhan repurifiedvi t h wat er .
The organi ¢ | Qiesn V@3, CISRMyRkASte sdfsb?drhefph#éﬂcﬁgn@wg E&fecéﬁ 'a){mtc BfEm
evapor ated. The residue was purif over silica gel on a glass £

(el uent: CH[ e™a €ygperatqd: The mSIdueMﬂamol\@Qmsy -propgaolpnd eo:fweaccl intoibe wer e

collected and (ijbﬁ@hem& aol@ Bale(Y AP With (B2 -buteedioic acid tze@I GHE miRBre. W
crystal li Z%d f ﬁ‘ efd ari'eooong %%pgragure he prec1p11 cev';raes.dﬁl(ered O?P anddc{nes ' 30
‘98 9-

yi el ding 4: 8
N- ( 2- benzot hi &} K% )pf N[ SAl4(B didlichiaspphsnyi)l-pigerazinyl]pentyl}-2-

pi perazi nyl | pihemottiadoRfAR T (E2-biteriedioalB)k1) (comp. 110fxanpl e B. 7 A

m xture of 1-(3, 4-dichl orophenyl)piperazine (0.03 nol) and internedi ate (8)
(0.02 nol) inEiemple®8 acetanide (2 M) was stirred for 2 hours at

120-130[ err] CCO% P12 (0%B58 hR1) WHs HistiFed i SrafiR @ltlol (4 P qﬁieﬁa{ug%nm%n i the

CHerr]d [err] agueous amn

filtrate Wls @cid0PeR8smol) wasadded pnd the Wé‘é‘“ﬁ%uf’?’f‘i‘"éd""&?“%%ﬂ ¥ complete

97/ 43271 dissolution. The mixture was allowed to cool to room temperature with stlmng The

PCT/ EP97/ 0250 tate s filered off and ried, yielding 2.03 g (80%) of - 20-
chr omat ograph?rcc lat"Walsll 2 ge a{&ﬂ{i{? te G | OH 98/ 2),
then repurifi gﬁlorop enyl (EP'@%’ "’yl Ya)-4-peyzp ‘ﬁzj’lf‘@frf?yl(gb 1‘%\1‘3&" ) The pure
fracti ons wer ¢congp. 128t ed and t he sol vent was evapor at ed. The resi due
was di ssol ved in 2-propanol and converted into the (E) - 2-but enedi oi c

acid salt 161: BxampleB.9F) - 2- but enedioic acid (2 g). The mixture was 5
boi | ed, then Lohipoast 2{0.015w0I} REMESsBIVEA B teifdlydfvf@ah TODAIR Soafni kydrige ed of f

d d d, | 1
"1 per azt nyt 1 S25% Yoot B P o e il Y i B bRV )1)
(conp. 110). fmethy wiphats(QOES mol) was addse#%%desr E!me@eaemmmr; wmsn

di ssolved in w«mmmmm (eripeiatuye. T\hE);olQerB%ea&dbﬁtea ai@theaedxd:e(vﬁhs0058 mol )’
was added nd Hﬁﬁecf &%FLiliéJ\}%l fglvf%ﬁlf’%ﬁnai’ﬁ@&au?fd} 6ﬁ9t:ﬁ@1 iO{(ﬁﬂm&P r%uﬁ'inél '

di ssol uti on. Wi th :
stirring. The28/2/70). Theguredractions mcqllep%?whwlv%u'duwa@arategh Bhegesidue2. 03 g
(8099 of N-[2-+waddi{sdolved in 2-propanol and converted into the (E)-2-butenedioic acid salt (1:1)

chl or opheny!) sAaRPSLARbOKLE LA 7 THERARLIAR BoA. B skl oviig et oat e

(2:1)

room temperature. The precipitate was filtered off and dried, yielding 1.80 g (23%) of -
25  N-[2-[4-(3,4-dichlorophenyl)- 1-piperazinyl)ethyl]-N-methyl-2-benzothiazolamine
(E)-2-butenedioate(1:1) (comp. 117).

Example B.10
A mixture of 4-(4-chlorophenyl)-1-piperazineethanamine (0.01 mol) and 1-isothio-

cyanato-2-methoxybenzene (0.01 mol) in CCl, (100 ml) was stirred for 1 hour at room -
30 temperature. Br, in CCH4 (0.01 mol in 10 ml) was added and the reaction mixture was
stirred and refluxed for 1 hour. The reaction mixture was cooled to room temperature,
diluted with CH,Cl,, and aqueous NH3 was added. The organic layer was dried,
filtered, and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH,C12/CH310H 95/5). The pure fractions were’
35 collected and the solvent was evaporated. The residue was converted into the
hydrochloric acid salt (1:2). The precipitate was filtered off and dried, yielding 0.4 g



15 Exanple B.9 Compound 2 (0.015 nol) was dissol ved in
tetrahydrofuran (200 m ). Sodi um hydri de (0.02 nol) was added. The
m xture was stirred for 15 m nutes at room tenperature. Di net hyl

sul phate (0.015 nol) was added and the resulting reaction m xture was
stirred for 4 hours at roomtenperature. The sol vent p&Se@yaies at ed
and the resi WQPMBE120 purified over silica gel (eluent:
ethylacetate/CH err]OH/ CH err]d[err], 30/0/70, upgrading to

28/ 2/ 70). The pure fractions were col | ected an#lthe sol vent was evapor at ed.
The residue was di ssolved in 2-propanol and converted into the

(E) - 2- but enedi 0i(8%xefi ¥-{&H4- (4"(hiorthenyl)- -plmztzwytlgj)ywﬁmtmoa benzothirzalafuines
g). The m xture n@&oa%ﬁ@ql :2) BRiaté { 1i: 1)(Esh cP)\m:s)nl ght at room

t enper at ur e. The precipitate was filtered off and dried, yielding 1.80 g
(23% of 25  NHxampk-B.Bl 4-di chl or ophenyl) -

1- pi per azinyl] etm D;l:dim;f&})hknﬁ).b. @Eﬁ&iﬁyﬁéﬁyl Elsro-z-benzothlazolamme (°°m§’( Cure

(E) - butene

of ‘4 (4-chl o % "8@% FI% ‘H&H‘&W& "B,fg Hb‘f")‘mal?oP 10 buigisHigo -
cyanat o- 2- rretho EPSEF ‘?'Pﬁ%[err] (100 M) was stirred for 1
hour at room 30 Eerature Br[err] in CCO[err] (0.01 nol in 10.-m) was
added and the r xture was stirred and refluxed for 1 hour.

The reaction m N-pliefyM2Serz0Mia20lainthel HOParédIEPSEME 6 e procedure Bédckib&Ain Wi t h

terr il err], B QTGS AINLGDS hotfhe NG o BeaRLARLR AT, W5y 0

filtered, andthe e res g

cdl um Och Mi’ﬁ!ﬂe (B pam) \msqud%q Pq"é‘?i‘“@%} TIQ eniyiiye was stirred for 15 minutes, A

?;[ er r} a [ter r]/ @ﬂhﬁéﬂdﬁﬂh{eﬂﬁéﬁemewl?mftétﬁihydtﬁﬂﬁ?mmﬁ\l%as adaed et ed and
e sol vent was gﬂﬁ v

hydrochl ori ¢ amﬁﬁ%ﬁfﬁaﬁ m WE“Ftem Eitﬂ%)?&1 ove f"?g}‘ ?" HWH“'ETr"Yaéd

yielding 0.4 g orate ercsx ic was disso ved n H2CI2 The
PCT/ EP97/ 02505  organic solution was washcd w1th water, dried, filtered, and the solvent was evaporm%&

(8% of f'edb colu h

N[ 2- [ 4- (4- Rl or Y PRI %ﬁﬁ agmpﬁgy : %tg Elbtthl azol ani ne
hydr ochl ori de (Fé:%@,‘%‘g lﬁf“éﬁ? g&i [31% 10ns were c'gi&g;g egolvent was
(I\F[2 [45(4 gzll;momﬂmd )ma-repidﬁewaszdxmlv]eet %ggf ihﬂﬂh’oﬁv&teﬁ%té‘mbém&d ol am ne -
conp escribe :
canpl e B, 10 PTG aca S AR B SieheduP hlF S bR ThERitsp Vs bojer
CCl[err]. themallowedtogogito room tenme@m Jhe prepipitate wias filteredinffaad dped:par ed
?gcgg di n?) t @ot h@:eum dsrg@mﬁdft N- (B?»dlchlorophenylﬂl‘%eé o leﬂa?gav-ﬁ i -2-

: nol ) was odi um ydrid
(0.03 nmol) was gg’?]ze &ﬂ“pc &f)iml%%d% >€?u}§&'\8\g ﬂ14%| rred for 15 m nut es
A sol ution of |nterrred|ate9(0 018 nmol) in tetrahydrofuran (50 m)
was added. The The follopnrg gompeundsayess propared aceerding seenexafititer abgverexampddsl uxed
overni ght. The tre@ctl on m xture was cool ed and the sol vent was
evapor ated. The ue was dissol ved |n CH[err]CI [err]. The

‘O: )—N— (CHi—N —-C

25
Comp.)] Ex. { n R3 R4 Physical data”
No. | No. :
1 |Blal s H 3¢l | 4 mp. 128.8 °C
2 {Blaj?2 H 3-Cl 4-Cl mp. 159.6 °C
3 B.la] 3 H 3-C1 | 4Cl mp. 139.1 °C
4 B.la} 4 H 3-Cl 4-Cl mp. 156.2 °C
5 B.lb| 3 H H H -
6 B.lb} 2 H H H -
7 B.lbj 3 H 3-Ci H -
8 B.1b}l 4 H H H -
9 B.lb | 4 H 3-Cl H -




organi c solution was washed with water, dried, filtered, and the sol vent

was evaporated. 15 The residue was purified by colum chromat ography over
silica gel (eluent: CH err]C[err]/ethylacetate 90/ 10). The desired
fractions were collected and the sol vent was evapor at ed. The resi due

was di ssol ved |n 2- ﬁropanol and converted into the (E)-2- but enedi oi ¢
acid salt (1 (E)-2-butenedioic acid (1.5 g). The m RETERI7INZEHS5 :
boi | ed, then allowed to cool to roomtenperature. The precipitate was

filtered off and dried, 20 yielding 3.66 g (9249 of
N-[2-[4- (3, 4-dichl orophenyl)- 1 -piperazinyl]ethyl]-N phenyl -

benzot hi azol am'rne (B)y-2-butenedi cate (1:1) (conp. 114). The foll ow ng
conpounds wer e [EP@par B& dcudr digly o g tha appve ex‘#ﬂyﬁigzﬂﬂata bl e
I [err] Nonp. Nex. n R err] Rl err] Rl er
Physi cal data 10 | Horp | N®. 451 BT H 3-Cl :
4-d 128 rlr ST 2 é'.?l.a 2 H- 3-d
4-C 1 PR % rr}g’l 4cl 4 @l.al 3 H. 3-
4-Cl e 1Bdb|[2qr| &H 4-C1 4 B1l.al 4 H. 3-d
ﬁ-CI mh3 [LBALR|[21r] CHG 3-Cl b5 Bl ’ 3 Er HH |
- 7 B::1 b:‘:é: o TR %bh H - -
8 Bl.b 4 HBlof3y H 4-Br H - 9
B1b 4 16 {Bap 2| H H 4-Br H - - WO
9;{243271 conb 17 EXB.l.a 3 He”] 2-OCH3 o B Rterr] PCT/ EP97/ 03505
~ Physical data | '3 [N&12[Ro W oo B SH 5 (E)-Tbutenedioate (140
: [—l " B;(gy / 1;'; € ; ’ H B'dﬁg?_ 34 H H E)-Z-butenelcll_iogte (1:1) [_l
13 ‘B.l.b 2| |H~ - _ §l.c:| 3-OCH3 HH (E)-2-butenedioate-(1:1) 14
" B.1.b 4 H2! |Blec|2. g H |40aH3| H | - 15
B.1.b 3 H22 |Bic|4-Br B |40d3| § ° 16
B.I.] 2 H - H - 17
Blb 2 N2 | Bas. [Brerp] 3-OCH3 | 4-OCHj3 - 18| -
B.1.a 2 H24 | B.lg- [erH] | 3-OCH3 | 4-OCH3( ) - 2-butenedioate (1:f)
19 B.1.c 2| 25 |B.ic]| 3 3:- GeH err]“__F HH (E) - 2- but enedi oat ¢
(1:1) 26 | B.lc| 4 H | 4-0CH3 H -
27 | B.ld] 3 H 3-CF3 H -
28 [B.1d] 5 H 2-F H -
29 [ Blc| 5 H 4-OCH3 H -
30 | B.1d| 5 H 2-OCH3 H -
31 | B1d| 4 H | 3-OCH3 H (E)-2-butenedioate (1:1)
32 | Bilc| 2 H 2-F H (E)-2-butenedioate (2:3)
33 | B.lc| 3 H 2-F H -
34 | Blc| 4 H 4-F H -
35 | Bic| 4 H 2-F H - .
;’»6 B.ld} 5 H 3-OCH3 H (E)-2-butenedioate 2:n
7 |Bld| 4 H 3-CF3 H (E)-2-butenedioate (2:3)
383 | B.ld] 5 H 3-CF3 H (E)-2-butenedioate (1:1)
39 | B.ld| 2 H 3-CF3 H (E)-2-butenedioate (1:1 )
4 (Bld|2| H | 4CH3 H -
4] B2 {2 6-Cl 3-Ql 4-Cl -
42 B.2 | 4 { 6-OCH3| 3-CI 4-Cl (E)-2-butenedioate (1:1)
43 { B.lc | 2 H 4-F H -




20 B.1.c 3 H 3-OCH err] H (E) - 2- but enedi oat e
(1:1) 21 B.l.c 2 H 4-OCH err] H
- 22 B.1.c 3 H 4-OCH err] H -
23 B.1.c 2 H 3-OCH err] 4-OCH err] - _ 24
B.1.c 3 3-CCH[err] 4-CCH err] PCT/EP97/0250% 5
510 3 wolfmem 4-F H i 26
B.1.c 4 H 4-OCH err] H 23 - 27
B.l.d 3 H 3-CF[err] H had - 28
B.l.d 5 H 2-F H - 29
B.1.c 5 H 4 OCH or ] H 30
B.l.d 5 HComp.| Ex.Ohif ¢rr R! R3 R4 Physical data 31 |
B.1.d 4 HLNo. | Ne.orarr] H _(B)t2-butenedioate (1: 1
32 Bl.c 2 aaHB1d]| 2| 23F 2-CH3 4H 6-CH3 (E) - 2- but enedi oat e
(2:3) 33 |{Bud.k . |  2F . H
( s o |8 Fd | 3] Hlam| 202" s ; ]
35 B.l.c 4 46 Bld}| 3 ) 2H 2-CH3 |H 6-CH3 36
B.1.d 5 H 47 | B3- L4 iﬂ'r]ﬂ 20H3 6-CHGE) | 2- butened| oate (2: 1):
37 B.1.d 4 3{CFLerr H (E)-2- butened| oate
(2:3) 38 8431th-15‘ s T 2‘§H@FH er§-FH3 H
(E)-2-but enedi opt49 (IB.1d| 2| ¥ | BR-CH |2 s-CcH3 H 3- CF[ err] H
(E) 2- but enedi opt &, (|1, _ g 2 ¢ H 4-CH err - H
et Bl 4| # ] BER |2 som,f], - i

42 B.2 4 p-UCH Bl | 2 | 60CH3| 3-CI 4- c4-Cl (E) - 2- BtH@nedi oat e |( 1:
'é)cT/ EP9771825'OE' l'5'2972]3'1"’714'4- 6CH3| b 4cl ) B
- 23- Cofrp? @g i sﬁﬂgr[] 3-Cl R ér‘?l] R err]-
Physi cal data bljé Bial | 5§ No. H 4-F44 BHL.d | 2 '
2- CH[ er I‘] 6- B.1dl 5 ' - 2-CH 4%_CH B.4 3 6 CH3 3-|]
4-C ! & BATR B 2-cHerr] 6o
- 47 BB dBde| 4y 6C | BCyerrpCl g CcHerr] - -
48 B.l.d 5 | 5H|Ble| 2{CH5®rr]| 3-Cb- {H34-Cl -- 49 -
B.l.d 2 H253 Ba[ﬂHbe rlH P-4 H - _ 50 BJl.d
4 H -SHlerr ] b- - 51 B.l.e 2
6-OCH err] 3-Q 391 1% d b 50 W | acm 2 HH 52 -B.l.e 4
6-CH err] 3-C| 60 | B.l1.d} @ H 4-CH3 - H 53 B 3 2
6-CHerr] 3-Qf 61 |B1dT9| H | 2CH3 | 3-CH3 i

62 |B.le| 5| 6-CH3| 3-CI 4-Cl .

63 | Ble| 5 | 6OCH3| 3-Cl 4-C1 .

64 | B.1d| 3 H 2-CH3 | 3-CH3 -

65 | B.ld| 4 H 2-CH3 | 3-CH3 .

66 | Ble| 5| 6Cl 3-Cl 4-Cl -

67 | Bilel| 4| 6F 3-Cl 4-Cl -

68 | B.1d{ 3 H 2-OCH3 | 4-OCH3 -

69 | Bld| 5 H 2-CH3 | 3-CHj3 .

70 | B.1d| 4 H 3-CH3 H -

71 |Bld| 2 H 2-OCH3 | 4-OCH3 .

72 | B4 | 3 | 6-OCH3| 3-Ci 4-Cl 2 HC

73 | Bld| 4 H -OCH3 H (E)-2-butenedioate (1:1)

74 | B.1d| 3 H 3-CH3 H (E)-2-butenedioate (1:1)

75 | B.1d | 2 H 3-CH3 | 4-CH3 -

76 | B.1d| 3 H 3-CH3 | 4-CH3 -

77 | B1d| 4 H 3-CH3 | 4-CH3 .




54 B.1.d 5 H 4-F H - 55
B.1.d 5 H 2-CH[ err] 5- CH3 - 56 B.l.e
4 6- Cl 3-d 4-C - 57 B.1.e 5
6-F 3-d 4-C - 58 B.l.d 3 H
4-CH err] H 59 B.l.d 5
4-CH err] Wospgsn 60 B 11 4 PemmpeIss
4-CH err] H B.1.d 2 H
2-CH err] 3-CH err] 6‘24‘ B.l.e 5 6-CH3 3-d
4-C - 63 B.l.e 5 6-CCHerr] 3-d 4-C
- 64 B1.d 23 _H 2-CH err] 3- CH3 -
65 B.1.d 4CompHEx. | n |2-gH drr]R3 3- CHRérr] Physical-data 66
B.l.e 5 6 No. | No.3l O 4-d - 67 B 1.e
4 6-F , OGH[?’%; fi] B3 | 2 H347'§| 3.l ac f BG-if g et a
2-CH err] 3_7%_‘3 Bid[° u 2-Q1 -8 d 1_(!%-2-hutehed'iqqte (2:3)
3-CH err] 0 | B.le} 3| 6-Cl 3-Cl #Cl Hl1.d 2 - H
2-OCH err] W-gICH3B.le | 3| 6F ; 3-Cl A1 [B.4 3 6:-CCHerr] [3-C
4-C 21, & ]d H 2-OCH err] H
8 o 4 H 2-
(E) - 2- but enedj g Oéa giil 7%CHB .d gﬁ H 3-CH err] H
( ) 2- but ened d B4d |y H 3} 1.4CH3 H - 3-CHerr]
4- 84 |Bid| 2| HI6| B-Q dH 3 H H (E)2-buenédidal(1]1) [4- CH3
71 &1 H & CHerg 4- CH3 -
V\D 97/ 43271 - % ﬂ LY 3 H 3'2(3 PCT/ EP97/{02505
- 24- Cohp. E§ld t Herf*> 3R|errf'l Rl err]
Physi cal dataj 87 2 No.H. 3¢83 | B H (E)-ZFbhtenedioate 3: 10!
4-C : 79 P H 2-d H
2- 2CH s
(B)-2- but ened ot 6 Z 3| H Y 28§ scoHs | 3-C 4-c
81 Bﬂf. 6 36-FH | 2-GHy -CHa q - -
82 B.l1.d 4 Blid] 2| 21C 2-CH3 H - - g3
B.1.d 5 3; CH grr 4- erg - 84
B.l.d 2 :}] B.1d 23-_3|CI h 3 H(E) 2- butenedl oate (1: 1)
85 B.l.d 3 Bild| 4| 2HO | 2-CH3 H g6
B.1.d 5 @3 .]ﬁdj[arrh FcH 1y ] 87 B.1.d
2 H 122CI-H[ltg.rlr ) HH 2—CH§E -24-_Bﬁge edi oate (1_. 1) |
123 B 1dl 4 H 2-CHj3 4-CH3 -
124 | B.1d} § H 2-CH3 4-CH3 -
125 |BJd | 3| H | 4NO H - |
126 B8 |2] H 4-Br H (B)-2-butenedioate (2:1)
1271 B8 | 2 H 4-Cl H -
128 | B.le | 2 H 4-1 H -
129 | B.le | 2 | 6-OCH;|] 4-C] H (E)-2-butenedioate (2:1)
130 | B.le | 2 6-F 4-Cl H -
131 B8 | 2 H 4-Cl H HBr (1:2)
1322 | B8 |2 H 4-Cl H ethanedioate (1:1)
133 | B8 | 2 H 4-Cl H (S)-hydroxybntenedioate (1:1)
134 | B8 | 2| H 4-Cl H H,O (1:2) / HCI (1:1)
135 { B8 | 2 H 4-Cl H (+)-[R-(R*,R*)]-2,3-
dihydroxybutenedioate (1:1)
136 | B.11 | 2 | 7-CH, 4-Cl H -
137 | Bt | 2| 5Q 4-C) H -
138 { B.11 | 2 | 5-CH; 4-Cl H -
139 | B.1a1 | 2] 5-0H | 4-Cl H -




88 B.1.d 3 H 2-CH err] '5-CH eérr] - 89
B.1.d 3 H 2-CH err] 4-CHerr] - 90 B.l1.d
2 H 2-CH err] H - 91 B.1.d 3
H 2-CH err] H - 92 B.l.d 4 H
2-CH err] H - 93 B.1.d 5 PCTHPY7/02505
2-CH err]  WQp7432T1 - 122 B.1.d 2 H
2-CH err] 4-CHerr] - 12325 B.l.d 4 H
2-CH err] 4-CHerr] - 124" B.1.d 5 H
2-CH err] 4-CHerr] - 125 B.1.d 3 H
4-NJ err] H 126- 82
4- Br H [Comp| (Ex. >-'b+teﬁédi oatR3(2{1) R4 127 Physicgldatp |y
4-d H | No. | No. | ) 198 _B1le 2 H 4.1
H - 140 | B.11 | 2 |18®OH B. 4@ 2 6HOCHerr] Hc¢h:3) H
(E)- 2-but enedi oiatﬁ“ Ppliy | 2| 4B0 | Bdel 2y € 4-d H
131 ‘ It 4: H HBr (1:2)
132 B8 2 42 HB.11 | 2 |4 4F 4y H et hanB@ 662k (1: 1)
133 B.8 2 | 143 HB.10 | 2 |4-QFH;| 4-Cl1 H H (S)-hymcnxybmmdu Dat e
(1:1) 134] 144B 81?2 | 6CH; | 4 4{0 H EE)-z-bucenedléﬂz@(ﬁﬂ)O
(1:2)/HA (1:1) 135 B.& H 4- H
(9 1R (R, R ]| 24| BTE| 2 |76 4-Cl H - .
di hydr oxybut enefli ¥&t p Bkt 1)2 | 4-Cl 1864Clgl11 2 7-cHerBAIO:D O
H 147 | B.11 | 2 |18TH; | B4i@ 2 B C (E)-2-bdtefiddioate (2:1) H
- 138 5. 11 2 5- CH[err] a- CI H =
139 B.11 2 Table@H
PCT/ EP97/ 02505 WD 97/ 43271 - 25-
Comp.  Ex. n R[err] ‘;?%N-(cug[—ﬁﬁl—]\lq—@/ Physi cal data
No.  No. 140 - o HA (1:3)
141 B. 11 2 4- 42 B 11 2
. 4
4-F 4-C Eﬁﬁp kﬁ" n Jraf1: R 145“"%““18"‘“‘ 4-OCH[ err]
4-C H R ,ﬁU.[eﬁv }041 1) 444—B-14 2
6-CH err] 4-01 94 |'B2 |44 | 3-QIE) -p- bdt€hedioate (1 1) 145 B.l.e
2 6- d 4} Clos B2HS 3-Cl 4-Ci 146 B-11 2 4-C -
4-d H o | B2 |Hg [(1:8)a |14%cB 11 2 _4-CHeqr] 4-d
H (E)-2- Eut(ﬁne db%m e3( A .1%_0 4.C] i
Table 3
R Cl
S, | ™\
O: )—N—(CH):—N N—Oa
5 N —/
Comp.No.| Ex. | n R2 Physical data
No.
98 B.6 2 {phenylcarbonyl (E)-2-butenedioate (1:1)
99 B.6 3 | phenylcarbonyl -
100 B.l.a | 3 |methyl -
101 B.la | 2 |methyl -
102 B.7 4 | methyl -
103 B.5 3 | 1-butyl (E)-2-butenedioate (2:1)
104 B.S 3 | phenylmethyl (E)-2-butenedioate (1:1)
105 B.S 2 |phenylmethy! (E)-2-butenedioate (2:1)
106 B.5 2 {phenylmethyl (E)-2-butenedioate (1:1)
107 B.5 2 | 1-butyl (E)-2-butenedioate (1:1)
108 B.5 4 | phenylmethyl (E)-2-butenedioate (1:1)




Table 2 [err] Conp  Ex. n'’ Rl err] Rlerr] Physi cal
dat a No. No. 94 B. 2 4 -d 4-C1l
- 95 B. 2 5 3-d 4-C1l - 96
B. 2 2 3-d 4-C -
3-d 4-C - Tabl e 3 5 [err] ys}g@g)
Ex. n RPEFART Physi cal data No. PCT/EFS
2 phenyl car bonyl (E)-2-butenedioate (1: 1)
phenyl car bonyl 100 2®.1.a 3 nethyl
101 B.1.a 2 rret hyl - 102

B.? 4 et hy = - 103 B.5 3
1- but yI Comp. (o) { 2Haut ¢ned| oate ®2 1) PhybRdl data B 3
phenyl net hyl (E) ZYNBUt ¢ned| oate (1: 1) 105 B. b 2
phenyl net hyl B2-—bttpredroate—{2—1) 106 B b 2
phenyl net hyl 109 E) { 2Bsut ¢néd| bbutyl (1: 1) (E)-2-butfedioate (2: 1B. g 2
1- butyl 110 E) 1 2g0ut ¢ned ,ga], (1: 1) E)-2- - B 4
phenyl net hyl (E){2ghut fngd| o Rl | ® b““]’%f‘?‘ﬁqs’gm
Pc-l-/ EPg 7/ 02505 111 B. utyl (E)'Z'butenedloate (_lge-
Conp. No. EX. 112n B.S 5 |phenylmethyl FEyZ-batahedibate(1:1)
No. 199 113 Bi{5p.12 4 31 pHadiy! E)-2-b t dj oate (2:1)
110 B. 7 5”4rret 1y}3 2 ok (E)-2-bp( )nedfﬁoaet%le& ﬁq f 111
B5 5 1-bityl 3 )Pyt enedi oaf X% b‘i‘f"‘v‘dloate(l )

115 B.7 4 | phenyl] . (E)-2-butenedioate (2:1)

116 B.7 _ 5 |phenyl (E)-2-butenedioate (1:1)

117 B.9 2 |methyl (E)-2-butenedioate (1:1)

Table 4
o]
' AR
N—(CHy);i—N
N/>— NN
Comp. No. | Ex. n Physical data
No.

118 B.1d 4 | (E)-2-butenedioate (2:1)

119 B.1.d 2 | (E)-2-butencdioate (1:1)

120 B.id | 3 : -

121 B.1.d S | (E)-2-butenedioate (2:1)

5  Table 5 lists both the experimental (column heading "exp”) and theoretical (column
heading "theor") elemental analysis values for carbon, hydrogen and nitrogen of the
compounds as prepared in the experimental part hereinabove.

Table 5
| Comp Carbon Hydrogen Nitrogen
No. exp  theor exp theor exp theor

3 56.04 57.01 5.33 5.26 12.92 13.30
11 | 62.11 6290 6.11 6.28 13.65 13.97
12 16125 61.20 5.59  5.68 15.05 15.02
13 ] 6125 61.20 5.6} 5.68 15.01 15.02
16 | 5456 54.68 4.80 5.07 13.32 13.42
17 | 6525 6594 6.88 6.85 14.54 14.65




112 B.5 5 phenyl net hyl (E)22-butenedi oate (1:1) 113
- B. 12 3 phenyl (E)-2-butenedi oate (1:1) 114
B. 12 2 phenyl (E) - 2-butenedioate (1:1) 115
B.7 4 phenyl (E)-2-butenedioate (2:1 ) 116
B. 7 5 ph (E)-2-butenedioate (1:1) PCT/EPST2s0s B9
2 methy 6\9597/43271 (E)-2-butenedi oate (1:1) Tabl e 4 [err]
Conp. No. Ex. n Physi cal data No. 118
B.l.d 4 (E)-2-butenedioate (2:1) 1% B.1.d 2
(BE)-2-butenedioate (1:1) 120 B.I.d 3 -
121 B. 1. d 5 I:\ 04h||+ Qnﬂf‘l oatl-e l’)' ’1\ 5 'I;geb_l_e_E__l | st s bot h the
experinmental (clclamm headfatbgn" exg") Hmiogtheon t i cHitrdged! um headi ng
"theor") el enment No.ahakxsi s thebugs éxpr cahémyn] lexpr ogakeoandl nitrogen of the
conpounds as prepayed th pgr kgent al r1 el n Tabl e 5
o S _PrEPRY efisd.fo [\3o98pqT st als 10%5e! NpPgy e exn . ot heor
exp  theor 598008022 | 585 56@9604 1189 011124 8|33 5. 26
12.92 13.30 | 21 16531626519 684290 6.5 1]115216.2f%5.20 13.65  13.97
12 61.25 6]} 9 - 48 15. 13 61.25
61.20  5.61 68077, 6398 1703, 10685 ARl mes [ (0120 o
5. 07 13.32 | 18 6298 6329 |66435 668 o4 14.066. 8BH06 b. 85 14. 54
14. 65 MWQRLO7Y 68901 64.05 6.99 6.84 13.52 13.58
PCT/.EP97/ 02505 -p7- Conp
Car bon Hyzdsr gg‘}i’m -64°84N| t(rsggen 626No lS'ngp 15'1% heor exp
t heor exp |t h¥or| 6652 166.6359. 59:129 | 14187 14B 8P 11.65 11.56
28 |1 6599 66.30 6.85 6.83 13.97 14.06 '
29 | 6724 67.28 7.83 736 | 13.75 13.65
30 | 67.28  67.28 741 7.36 13.67 13.65
31 | 61.01 60.92 6.31 6.29 11.07 10.93
32 15642 5659 | 510 513 1033  10.56
33 | 6451 6484 | 596 6.26 1490 15.12
34 | 6554 65.60 6.50 6.55 14.53 14.57
35 16498 65.60 6.52 6.55 14.46 14.57
36 | 63.98 64.08 6.91 6.88 12.13 11.96
37 | 5529 5526 | 5.14 5.13 9.24 9.21
38 | 5744 5744 | 562 5.53 10.04 9.92
39 {5489 55.17 | 470 4.82 10.56  10.72
40 | 6829 68.15 6.92 6.86 16.08 15.89
41 5137 51.65 4.08 4.33 12.54 12.68
42 ] 53.40 53.70 527 5.20 9.33 9.63
43 | 63.77 64.02 5.98 5.94 1548 15.72
44 | 68.49 68.82 7.07 7.15 15.21 15.29
45 | 58.05 5793 543 5.56 12.83 12.87
46 [ 69.16 6944 7.28 7.42 14.83 14.72
47 | 69.87 70.01 7.59 7.66 14.18 14.20
48 | 7039 7055 | 7.98 7.89 | 13.70 13.71
50 | 69.69 70.01 7.63 7.66 14.24 14.20
31 | 47.02 47.07 4,52 4,74 10.83 10.98
52 | 5876 5879 5.84 5.83 12.44 12.47
53 56.97 57.01 5.4 526 13.26 13.30
54 | 64.62 6630 6.73 6.83 13.95 14.06




20

6. 44
14. 65
63. 90
6. 26
28
7.83
13. 65
56. 42
6. 26
35
6.91
9.21
55. 17
16. 08
42
5.98
15. 29
69. 16
7. 66
50
4,52
12. 47
64. 62
- 28_

t heor

]

59.80 60.22 5.85 6.06 11.09 ' 11.24 21

6.56 15.21 15.20 22 66.03 65.94 7.02

23  62.98 63.29 6.47 6.58 14.06 14.06
64.05 6.99 6.84 13.52 13.58 25 64 74
15.09 15.12 26 66.52 66.63 7.23

65. 90 WO@H4Rm 6. 85 6.83 13.97 14.06

7.36  13.75 13.65 30 67.28 67.28 7.41

31 61.01 60.92 6.31 6.29-28-11.07  10. 93
56.59 5.10 5. 13 10.33 10.56 33  64.51
14.90 _15.12 65.54 65.60 6.50 6. 55

64. 98 GC 5 Hyddedf 14 R 34
g (8}

6. 88 g’% Qf;m das2d ot Sothegs |1
4.70 | 55. 2705710 32555 | B- 1 78940 1338 293.764. 15
15.89] 56 |43.47 515868 | 54965 449308 11.93. 331.9219. 54

53.40 5370 27 P 9. 4

5. 94 fé 56'%315 53 %'3?4 3‘3?49 ?I'%g. 8&1'997.%07
45| 5%g| 9844 576882 |73 74554 1549 835.2914. 87
129.134 59. 28&9.77 7.7301 %41.933 1466 72 14.03 9314.2069-887
. 55 7.

69. 69 70%@1 %9?‘.’63 g‘ﬁ“ﬁ 30“?@14.232 1514.'55 147125
4.74 $8.5710.6%82 | 76 Bd574 14.98. 745.295 |84
66 gg _%?39_ 275960 559154 65926 1198. 26209\/@ 30

- ng? %&aqu E’F& §9 1168 lkaG?rcgen
exp 64 he $9.41 exgp.44 1%@,} 1451 1472
65 | 69.72 7001 | 7162 7.66 1442 1420
66 | 5465 5461 | 520 521 {1150 1158
67 | 5526 55.63 496 5.11 12.19 12.36
68 | 6343 6405 | 688 684 | 1373 13.58
69 | 6950 7055 | 778 789 | 1372 1371
70 | 6894 6944 | 774 742 {1502 1472
71 | 6344 63.29 | 658 658 | 1408 14.06
72 | 4804 4810 | 496 500 | 1051 1069
73 | 61.03 6092 | 653 629 | 1080 1093
74 | 6221 6222 | 6.15 627 | 1151 11.6]
75 | 6790 6882 | 7.13  7.15 | 1510 1529
76 169.15 6944 | 723 742 | 1472 1472
77 | 68.57 70.01 7.66 7.66 13.89 1420
78 | 5333 5365 | 489 450 | 1309 13.17
80 | 5254 5270 | 441 464 11228 1229
81 | 548 5467 | 504 482 |1285 1275
83 |7058 7055 | 796 789 | 1388 13.71
84 | 5594 5649 | 5.03 515 | 1120 1146
85 | 6226 6208 | 593 599 | 1454 1448
g6 | 6974 7001 | 767 766 | 1410 1420
88 | 6775 6944 | 7.19 742 | 1405 1472
94 | 5995 60.15 | 575 577 | 1334 13.36
95 | 6062 6097 | 6.16 605 | 1280 1293
9% | 5843 5832 | 5.19 515 | 1458 14.32

]&Ténr;?%g& 6714 13

47.02

D 97/ 43271



55 70.57 70.55 8.19 7.89 '13.77' 13.71 56 53.47 53.68
4.97 4.93 11.93 11.92 57 56.63 56.53 5.32 5.39 11.97
11. 99 58 68.44 68.82 7.31 7.15 15.48 15.29 59  69.77
70.01  7.53 7.66 14.03 14.20 60 69.41 69.44 7.48  7.42
14.61  14.72 7@& 68.57 68.82 7.08 " 7.15 14.90pcTEmEsos 62
59.39 59. g¥OI¥ 6.09 11.95 12.09 57.61 57.62 6.06
5.89 11.68 11.69 64 69.41 69.44 le79. 37 7.42 14.51 14.72
65 69.72 70.01 7.62 7.66  14.42 122720 66 54.65 54.61
5. 20 5.21 11.50 11.58 67 55.26 55.63 4.96 5.11  12.19
12. 36 68 63 : 88— 68413731358 69  69.50
70.55 7.78 |Comp Cabo@  1p. 7Hydrogen70 | 68Narbgen 69.44 7.74  7.42
15.02  14.72 | No71 exp3. 44heor 6B. Bgp Gtho8r | &pb8 thaér 8 14.06 = 72
48.04  48.10 3 5.0 1p. 10,69 73 3 60.92 6.53
6.29 10.80° 1%7 f59'48 74%'2762 2"?414 623’3? ¥4 132%21 11.51 11.61
75  67.90 645 57.063 5742 15 4.3315 1450 15876 69.15 69.44
7.23 7.42 19972 61.504. 78171 | Blo5 68489 | WNeD1 10.3666 7.66  13.89
14. 20 78 |5 3.6 4 4 9 17 80 52.54
5350 a4 |PRisren wes S 3 | T wkp 0 o 0 4,82
12.85 12.75 | 1013 57.02p. 5§7.01 7;).5:49 7396 | 1329 1338 . 48 13.71 - 84
55.94  56.49 | {0203 58.645. 158.79_ 123"5 14.846 | 12385 12847.46 62.08 5.93
5.99 14.54 |14 .48 86 7 7,64 14.10 14.20
58 67,75 o 1B | B2y 830 &‘14 0%92’L o5 1085°9 5070 60.15
5.75 5.77 |18M3459.33 38933 | 525 B4 62 8.940. 978.93 6j16 6. 05 -
12.80 12.93 | 105 |¥0.33 5860 | 30932 5.0819 1009 190.0914. 58  14.32
PCT/ EP97/ 02505 1 71 - 29-
Comp Car bonV\R)69 5%3% %Sr@ p4‘92 4Rﬂtr §e93 9'%. exp t heor
exp t heor mp 55. &7he055 9 541 5.57 .58 9.67 :
108 | 59.88 5990 | 536 534 | 871 8.73
109 { 5864 5901 | 629 624 |10.13 1019
110 | 5617 5596 | 566 557 | 973 967
111 | 5810 5797 | 607 616 | 899 9.1
112 | 6032 6045 | 545 553 | 832  8.55
126 | 52.68 5306 | 474 488 |11.62 11.78
128 | 4959 49.14 | 455 456 | 1252 12.07
129 | 56.84 5732 | 535 547 |12 12.15
135 | 5201 5282 | 525 52 1058  10.71
136 | 6094 6208 | 586 599 | 1396 1448
137 | 559 5602 | 489 495 |[1367 1375
138 | 6174 6208 | 596 599 | 1426 1448
139 | 5856 5868 | 552 544 | 1462 1441
141 | 5828 5838 | 5.13 516 [ 1422 1433
142 | 48.88  49.2 4.7 478 | 1237  12.08
145 | s6 5602 | 507 495 | 1387 1335
146 | 4336 4539 | 485 461 | 1011 836
147 | 5893 5938 | 575 566 | 1235  12.59
C. Pharmacological example
Example C.1. : In vitro binding affinity for dopamine D4 receptor
_ 5 The interaction of the compounds of formula (I} with the dopamine D4 receptors was

assessed in in vitro radioligand binding experiments.



97 59.48 59. 27 5.44 5. 47 14.04 ' 13.82 98 57.06 57.42

4. 33 4.50 8.76 8. 93 99 61.59 61.71 5.05 4.99 10. 62
10. 66 100 57.82 57.93 5.44 5. 56 12. 83 12. 87 101
57.02 57.01 5.01 5.26 13. 21 13. 30 102 58.64 58.79

5.85 5.83 12. 34 12. 47 103 58.28 58. 31 6. .

10. 35 10. W@ 9743271 104 59. 32 59. 33 5. 27 5.14 g%ﬁ”7/91§9%3

105 60. 33 60. 54 5.09 5. 08 10. 05 10. 09 106 58.75 58.73
4.92. 4.93 8.93 9.13 107 55.830- 55.96 5.41 5. 57

9. 58 9. 67 108 59.88 59. 90 5. 36 5.34 8.71 8.73

éogG 58. 2457 RQle:onceﬁtrﬁﬁm of 38- s%ﬂ;eronl%ti&% hz%_h]{gn(ﬂx@%afﬁmty foé%lgsd;bqnér? 1184 55. 96

8. 99 9.01 feceptor ‘Imncwewé with a@emn's of a men@ranc pEpa3tion ofyrefected8. 55
126 52.68 €Biné® Handster Ovary (CHED cells whi6lR exprdst clbﬂed human D@ fecept8rs59 = 49. 14

35, 450, oy f ypn oA 3Bl S gt 1 5
60. 94 629 ogbindiggaes reachedgthe recepfonbpund sadioggtivity was sqmatecsﬁom the n@5. 02
4.89 4. 95 bouhd rédioactidity, ahd the receptdBBound Actitdty wab Zmﬂﬁed ﬁle?ﬁeracuél 55

191" 5. 26, 35 shcomed© a0 g et iy iy concgrions, wih s, »
4.7 4 78 doppsingD4 refoptergwas assessed Asconpetition bindigg gxperimenty as described

1.2.78758 33 75by Schotie 244, (Péychd, agné%lo%ﬁgwgé B7,57-73). The corpbuhds thh|8 36 I '
ol ogi cal -
%0 % 2(‘,05 g§t?n Vi 93 2 ﬁ) é‘#% 2? 2P0ﬁ9d mn‘??@ rr]

exanple Exan % t ra
receptor 5 Tﬁéi 3te 1AL hadAPIGs0 H?éte&'('}ﬂ‘bﬁiﬁ%}%‘ '617 @ ﬁtﬁ‘!ff‘(’? WQ&ﬂQSbe
dopani ne Df er whereisd€)50 tsrtbe omsentratiomsfiths watomponnd cshiingar mlibtidngsTs0 %i ndi ng

géfl)_/e rEIDgs?E)g SO%f the dopamine M redépt8r3¥ “Fhe remaining compounds which were prepared in the 30_

A | ow concent FWFB’I?“‘G“PW%F‘HEFBMCW%@GﬁPﬁ?ﬁOB‘iﬂf‘d? g dsfinity for the

dopami ne B4 receptor was incubated with a sanple of a nenbrane

pr epar ati on op, Lompsdi le Chi nese Hamster Q/ary (CHO cells which
express cl one uman | ors Recept or Q | an USA
s but fer od. BT R CuBL Bt ek B aele RS8R o o chrapoindor )

formula (I), a phannaccuucally acceptable addition salt or a stereochemically isomeric
form thereof, |

20 ample D.1 : ule
20 g of the AL, 6 g sodium lauryl suifate, 56 g starch, 56 g lactose, 0.8 g colloidal
silicon dioxide, and 1.2 g magnesium stearate are vigorously stirred together. The
resulting mixture is subsequently filled into 1000 suitable hardened gelatin capsules,
each comprising 20 mg of the A.L.

25 le D.2 : Film-coated tablet:
is mixed well and thereafter humidified with a solutlon of sodium dodecyl sulfate (5 g)
and polyvinylpyrrolidone (10 g) in water (200 ml). The wet powder mixture is sieved,
dried and sieved again. Then there are added microcrystalline cellulose (100 g) and

30 hydrogenated vegetable oil (15 g). The whole is mixed well and compressed into
tab!cts, giving 10. 000 tablets, each comprising 10 mg of the active ingredient.
is added a solution of ethyl cellulose (5 g) in dichloromethane (150 ml). Then there are
added dichloromethane (75 ml) and 1,2,3-propanetriol (2.5 ml). Polyethylene giycol

35 (10 g) is molten and dissolved in dichloromethane (75 ml). The latter solution is added
to the former and then there are added magnesium octadccanoate (2.5 g), polyvinyl-



5 bi ndi ng was reached, the receptoér bound radi oactivity was separat ed

fromthe non- bound radi oactivity, and the receptor bound activity
was counted. The interaction of the test conpounds, added to the
i ncubation m xture in various concentrations, with the dopam ne D4

receptor was_assessed in conpetition binding experinments aspciaadinies
by Schotte ewoaﬁ'”.‘m("bsychophar macol ogy, 1996, 124, 57-73). The conpounds
with 10 nunber 2 to 4, 6, 8 to 19, 21, 23, 25,6 100, 101, 106, 117 to 126,

119, 128 to 130, 134 and 136 to 147 had’:’%‘ plCerr] greater than or
equal to?(plqer@ois defi ned as-lo?IC[err] wherein | CJerr] is
t he concent r at iP¥Folfione (1e)kaBd CoREAFSEARPIQUE SHPER§ion {30 mb) andtheowbale is50 9

of the dopam né&olédgenaedpTiitablet coles areontedivith theahipabtuittedwhixtlfe el eatiigpar ed
in the eé&%&ﬂ?”t al part were either not tested or had a pl(err] of
less than 7. 1 " D. Conposition exanples "“Active ingredient"
(A.1.) as used gk bslegoreXanpl es rel ates to a conpound of

formula (1), a accept abl e, addi ti on Lt .or a :

st er eocheni cal \OF Y‘**”W@’F’?ﬁ?’ﬁ'ﬁ&‘ibﬁm ProPyE-hypisoxyenzoate were | es
20 g of the A. idissolgedyingddaif boilingpurifiedsvatdraing,! of thigsolitmmorere dissolveddirstage, 0. 8

g colloidal  oramsdfl2l £ @Ry bR bhidRediGit deid ard HlerBRtE? 98 s BV A1 Oridificer
Xture is subsequently

vigorously stirred together. .Th .resulti ure,

fiTled into 106000en PasFombined yathlbe 581“5‘6?%?*‘8&5@% ‘IBHE',’“ solution and i2 I onpr i si ng

20 ng of the Al23-propanetridiandipl of soxtitol TO% solutizmtveste addst ehieseto. 40 Graffsepar at i on
of tablet Qq@resoduMs¥dcHirth Qérﬁ'ﬁiskolvéd]iﬂg.sg)of w‘alf%?&rﬂisfmf W%M?ﬁ)%kﬁ??h (200

g) is mxed }/Jvell and t erﬁf B%ﬁidﬂ'ﬁ_led Wwth, ] of sodi um
dodecyl sul f at £0gssbeyy esience weie aadesh J0r RYFs)lation MarsAunbines i e FolEEr (200
m ). The wet povatkrwasaddedge. io wheweaof,20 | providingr anaxtalesobitioh esmpkisagps g of hen
there are addeghdlGyOfmpaenl per Baspobhfullsas Tt Wultng 308l { ed
vegetabl e oil (15 c.%. ipeRief pek RmoAMSIAA T aﬁdﬁégﬁ'ﬁﬁi‘g‘sﬁﬁﬁt’ggm‘*’
tabl ets, givin§®8™B0 tabl-ets, each conprising 10 ng of the active

i ngredient. hng ution of nethyl cellulose (10 g) in
denat ur at ec}set Ex ctebfl BB is added a sol ution of ethyl

|
cel lul ose (5 g)i-8Gramsaathyl drhydrexyhenzoptapngi0y erarepropylch-aydspxybenzoate weakie d
di chl or onet handissoledihlab&nnd.51,0f bailing MR R injekiof.2After dbolingte hivstk BOYCSihere

gl ycol 35 (10 ' ten. an | o) ' ha 75 . The
latter soluti or‘{%l} esidgggg'hﬂe ﬂ".ﬁ"g t g}aﬁﬁ g&%ﬁg fgcrlrhe Irbdayrgg% %ér%ﬂ?l%%er r]??f& 8"%%15%8‘5
magnesi um oct a@EBE ekt Ehesplutioryvas gnejeg\ip FApm temperature and supgipmenterwith water

PCT/ EP97/ 02805 for injection q.s. ad 1 1, giving a solution comprising 4 mg/ml of A.L. The solution wa$1-
pyrrolidone (5 _8): t . nsion (30 m) and the whole
i's hom)ggﬁé%lgeg.q’y‘?ﬁg&@g‘gf'g%'ﬂg%@gg&gcgﬁ% ed with the thus obtained
m xture in a coating appar at us.




Exanple D.3: Oral solution 5 9 G'ans of nethyl 4-hydrox '

gram of propyl 4-hydroxybenzoate were di ssolved in 41“ﬂﬂﬂﬂﬂ“mumﬂml
purified water. In 31 of this solution were dissolved first *10¢  M"grsang
of 2, 3-di hydroxybut anedi oic acid and thereafter 20 grans of the A/ l. The

| atter sol ution was conbined with the remaining par tp, q@?@é} Of mer

sol uti on arWo 3743271 1,2, 3-propanetriol and 3 1 of sor b sol ution
were added thereto. 40 Grans of 10 sodium saccharin were dissolved in 0.51
of water and 2 ml of raspberry and 2 ml of -32- gooseberry essence were

added. The latter solution was conbined with the forner, wat er was
added q.s. toGims| une of 20 1 providing an oral solution conprising 5 ng
of t he acilcompolsd RVirithe fopmulaeaspoonful (5 m ). The resulting
solution was filled in swtable R? contalners 15_Exanpl e D. 4:

I nj ectabl e sol ution | met hyl A=Hyd yBénzoate and 0.2 grans
propyl 4- hydroxybenzoate N’d(icé‘z;‘m edN akgut 0.8)1 of boiling
water for injection. After cdol |rﬂg to about 50[erT]Crthere wer e added

whil e stirring NMoXacfotm| #ptanfacbiichlly SecBpalle 4,4 9rams
of the A l_ The gol ?t | OB l_g;/a)taswﬁoo|edytco ?Somafrgﬁa@é@%?&??‘%%%p né’nt ed
h

with wat er >20SOPgHC eEM ad | 1, giving a solution conprising 4
ng/m of Al. Xl‘h@m'(ﬂutlon was sterilized by filtration and fllled in
sterile contahRes . 4 or5; WO 97/ 43271

PCT/ EP97/ 0250 - 32-

d ai ns %l R@gm%‘&r% %Vl’n%‘ ?ﬂ@l‘f"gr"ﬁﬂﬂg [err] a N oxide
form a phar r’rﬂge!fthydedgb!y, Cicsalipt, gpbknryl,pbeny1G i galkyl on plemlytcarbonyl;

1 h B 4 (!
IssgregC4egpcgk Yand R erréﬁeﬁdgfn sb:@éted)ﬂ m“?fr()?xlknnpalo, tmﬁ]a%ﬁ ﬁbxy or

hal o; R[ er Fi-Gakky Mrdﬁ’é‘éfié Y "%ﬂ“}l nyl BBayer  phenyl Clerr]al kyl or -
phenyl car bonyl : iliQC].thkkyl)ammosillfR{xﬁmr] ‘each independently are selected from

hydrogen, hal ga %ﬁleogbrﬁyt%l ?(%ﬁ% ther (g form a bxngrﬁrracha!l léy }orle’a

nlgq
hal oC[ err] al kyl,

dl(C[err]aI kyl)arﬁlriﬁ?s Rlerr] and Rlerr] nmay al so be t aken
toget her #8 form a bi val ent radl cal of fornula -CH=CH CH=CH. 15

2. A conpound2a4 ¢6mpotd acforfing kdRlaimwheein nfis 2,3 o3 4. 3 OF 4.

3. A compound according to claim 1 or 2 wherein X is S and R2 is hydrogen,
C]-6alkyl, phenyl or phenylC]-galkyl.
20
4. A compound according to claim 1 or 2 wherein R2 and R3 are hydrogen and R4 is
chloro.

5. A compound according to claim | wherein the compound is
25 N-[2-[4-(3,4-dichiorophenyl)-1-piperazinyl]ethyl}-2-benzothiazolamine;
N-[2-(4-phenyl-1-piperazinyl)ethyl]-2-benzothiazolamine;
N-[2-[4-(4-chlorophenyl)-1-piperazinyl]ethyl}-2-benzothiazolamine;
N-[2-[4-(4-bromophenyl)- 1-piperazinyl]ethyl]-2-benzothiazolamine; a N-oxide, a

stereoisomeric form or a pharmaceutically acceptable acid addition salt thereof.
30

6. A compound according to claim 1 having at least one halo which is a radioactive
isotope of iodine, bromine or fluorine, or having at least one 11C-atom or tritium
atom. '

35 7. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, an effective dopamine D4 receptor antagonizing amount of

a compound as described in any one of the claims 1 to 5.



ydrogen T CGler ] alkyl - phenyl or bhenyl qlerr]al kyl- |'|ﬂﬂ| |H||| |||ll LN

conpound according to claim1 or 2 wherein Rerr] and R err]* are yd ogen
and Rlerr] is chl oro. 5. A conmpound according to claim!|

wherein the ¢ is 25 PCI/EPY7/02505
N-[2-[4-(3, 4“&@%@?ophenyl ) - | - pi perazi nyl | et hyl ] - 2- benzot hi azol am ne;
N-[ 2- (4- phenyl - 1- pi perazi nyl ) et hyl ] - 2- benzot hi gzol am ne;

N[ 2-

N- [

[ 4- (4-chl orophenyl) - | -piperazinyl]ethyl [>2-benzot hi azol ani ne;
2-[4-(4-Dbr ormphenyl )- _1-pi perazinyl]ethyl]-2-benzot hi azol ami ne; a

N-oxi de, a rocess obprepaningiaph F‘BP“H?‘B‘F“"&%‘H%‘M&#‘E%Q inylaim Jept abl e

acid addition saldzarhheﬁﬂﬂfm th’iOapharmacﬁnca@lymompmbm:a&m@sr:dtxm&ety(}nﬁkditvﬂh|

having at |east qpesfeaive Wﬁhzbﬁr&eﬁ@ﬂhﬂ%ﬁhi{% amount of adoﬁﬁB@rRleasQfesdrﬁgﬂ ne,

brom ne or fluorine, or havi ng at_ |l east one [err]Catomor "‘tritrum

atom 35 7. A ﬂhaﬁlmélff% ©ohposi tion corrprl sing a pharmaceutically

acceptabl e carri er and, as active ingredient, an effective dopam ne
D4 receptor antgagmabmmdasraumdmany one of claitsAABISTBAEeaS a fRIRHebed i n any
one of the clains | to 5. WD 97/ 43271

PCT/ EP97/ 02505 oo 4. . =332 . 8. A process
of preparing a 1% 4 arece ésu‘%fl"%““é%%% apaund,as described inelgim ?T-@#ﬁ-f—ﬁﬁgé—!

characterized ig) N-DiRjlatify MiAcHRARBK Irtoinluta @@FePt abl e carrier is intimtely
m xed with an effective. dgpam ne D4 receptor antagonizing amount of a

conpound as descri bed in gny one of—~¢l a R to 5. b5 9. A
conpound as claimed in any oneﬂ'df"(@l'lﬂnﬂi_d {or udB) as a nedicine.
10. A pr ocegp of preparing a conpound as~desc er!inclaimil,

characterized RQypereinn aga Rm't@kkwe%t:ﬁf%r r élgﬂ'daf TR A ﬁteﬂﬁedﬁé?é Moﬂm&lg

[err] wherein n and R err] deflne as In th an
internediate of forrmula (I1) [err] ri—2 e}eun \Yiy epresents an appropriate
reactive |eaving group, and X and Rl er Ne defi ned

wherein W represents an appropnate reactive leaving group, and X and R! are defined
as in claim 1, in a reaction-inert solvent, optionally in the presence of a suitable base,
15 and optionally in the presence of a catalyst; '

b) reacting an intermediate of formula (III)

H'-l!J- (CHp;—N —C: (1)

wherein n and R2 to R4 are defined as in claim 1, with an intermediate of formula (IV)
R!

(Dvees av

20  wherein Rl is defined as in claim 1, in a reaction-inert solvent and in the presence of
thlonylchlonde, thus formmg a compound of formula (I-a)

()[ >-N-<CH7).. -( \ (-a)

c¢) N-alkylating an intermediate of formula (VI)
3
/-—-\ ==\, R
HN N\ \,) (V)

25  wherein R3 and R# are defined as in claim 1, with an intermediate of formula (VID)



as inclaiml, in a reaction-inert sblvent; optionally in
suitabl e base, 15 and optionally in the presence of a cat mmm ﬂ ||
reacting an internmediate of formula (111) [err] vvhere|ncna

to Rlerr] are defined as in claiml, wth an internediate of fornula (IV)
[err] 20 wherein Rerr] is defined as in claiml, in a reaction-inert

sol vent andWiOr7M¥81 pr esence of t hi onyl chl oride; thus fRSHFRF2%onpound
of formula (I-a) [err] c) Nalkylating an internmediate of fornula
(V1) [err] 25 wherein Rerr] and R err] asBg-defined as in claiml1l, wth
an internediate of fornula (VII) WO 97/ 43271

PCT/ EP97/ 02505 - 34- [err]
wherein R err], Rerr], n and Ined as inclaiml1l and Werr] is an
appropriate |eaving gr ou@ NeUEED—Wier (VIBol vent ; d)
N-al kyl ating an internediate rNJIa(XV) [err] V\,herein X,

Rlerr] and R aneleinRE K% hiah@R aSdefined bin@laim 14hd W2 ah BpHOPERAE Rhfing

formula (XvI ) S,rxga]a reaction-inert solvent;

d) N-alkylating an intermediate of formula (XV)
|

: R . R2
2
, />—N—H XV
5 Z N

wherein X, R] and R2 are defined as in claim 1, with an intermediate of formula (XVI)
== _R*

Wz—(CH,)-—N N / XVI
n X ] \ \ ( )

wherein n, R3 and R# are defined as in claim 1 and W2 1S an appropriate leavmg group,
in a reaction-inert solvent, in the prescnce of a suitable base;

10 - e) converting compounds of formula (I) into each other following art-known
transformations, and further, if desired, converting the compounds of formula (1), into a
therapeutically active non-toxic acid addition salt by treatment with an acid, or -
conversely, converting the acid addition salt form into the free base by treatment with
alkali; and, if desired, preparing stereochemically isomeric forms or N-oxides thereof.

15 _
11. A process of marking a dopamine D4 receptor comprising the steps of
a) radiolabelling a compound as claimed in claim 1;
b) administering said radiolabelled compound to biological material,
¢) detecting the emissions from the radiolabelled compound.
20

12. A process of imaging an organ, characterized by, administering a sufficient amount
of a radiolabelied compound of formula (I) in an appropriate composition, whereby
said compound binds to the dopamine D4 receptor sites; and detecting the

emissions from the radioactive compound.
25
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wherein n, R3 and R4 are defined as if clarm 1 and Werr] is an prlat

- | eavi ng group, in a reaction-inert solvent, in the preséiée Sofcta
sui tabl e base; 10 e) converting conpounds of formul a (1) intg each her
foll ow ng art-known transformations, and further, if des{RR
converting the nds of gr{w Ll,kd}%gmmm“&“herapeu )
non-toxi c acid rtion salt I ealimegmibnalBurtsln an aci d, or onversely,

converti nqw’rﬂmmoﬂmmmcmmmnﬁm URDER THE PATEICT DOSPERATION SREATY (POt L N

al kal i

N oxi o ST TEpp s ol T io'r'” Jo, [ PR Of or YO 9743271
recept or GHRLA @g@%ﬁyﬁ;ﬁ; e | 1 hordridlotllpaAGlbel AR QAU @197

Cl a| me ! - 1 I I |pf I"IJ’_‘IgJQI :\ } n :\ n . r\nmpnlln
bi ol 0gi| G raskrRdtiGiai @Lum.... Number: c) HeleRAbisHd <§nhsmam§wnm mom hk'ﬁsn BG, BR, CA, CN,
radi ol &bel | ed conpound. 20 12. A prdcess @ CZ,EBgi U.am lbu?a% %%ﬁ% Is.g

char act pilatepptipnol FiliagiPatesj st or | AYerd?%8 (PRI [ent WD MG,

radi ol abel | ed conpound of fornmula (1) in lan anﬁrmr@%&ﬁ&;’%ﬁa e *“;‘2‘3{,’,‘(‘2

wher eby 30) Prierity Datgai d conpound bi nds to tHe dopaWm&UD{IEM),|Eubes: amsa,tcnspe.
10 M 5 L, PT, SE),
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(57) Abstract

The present invention concerns the com- R’
pounds of formula (I) the N-oxide forms, the -
pharmaceutically acceptable acid addition salts O: >—N CHY—N —G (']
and stercochemically isomeric forms thereof,

wherein X is O or S;nis 2, 3, 4 or 5; Rt is

hydrogen, Ci.¢alky), Ci.¢alkyloxy or halo; R?

is hydrogen, C).alkyl, phenyl, phenylCyalkyl or phenylcarbonyl; R3 and R4 each independently are selected from hydrogen, halo, nitro,
Ci.salkyl, Ci-galkyloxy, haloCi.salkyl, aminosulfonyl, mono-or di(Ci-salkyl)aminosulfonyl; or R3 and R4 may also be taken mgether to
form a bivalent radical of formula -CH=CH-CH=CH-; it further relates to processes for their preparation, compositions comprising them
as well as their use as a med:cme. compounds of formula (D) containing a radioactive isotope; a process of marking dopamine D4 receptor
sites; and a process for imaging an organ are disclosed.




