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(57) Abstract

‘The present invention concems the compounds of formuli (I); the pharmaceutically acceptable addition salts and the stereochemically
isomeric forms thereof, wherein the dashed line designates an optional bond; R! and R? are each independently hydrogen, halogen,
Cldkylorcx.snllquoxy;namdk‘muchMapuﬂentlyhydmm&a&yhphenylaplmy!mbsﬁmedwiﬁxme two or three
substituents sclected from halo, hydroxy, nitro, cyano, trifluoromethyl, Cialkyl, Ciealkyloxy, Cy.galkylthio, mercapto, amino, mono- and
di(Cyealkyl)-amino, carboxyl, Ci.salkyloxycarbonyl and Crenlkylearbonyl; Alk is Ciealkanediyl; D is & pyrimidinone, piperidone or a
mmmmmmmmmﬂwmmmmmmumm their use as a medicine.
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35 t he dashed |ine designates an thiona!_ bond,; Rlerr] and
R err] are each independently hydrogeii,” ‘hal ogen, { err]al kyl__ar

d err]al kyl oxy; WO 96/ 23784

PCT/ EP96/ 00363 -2-

Rl err] and vwpeen3rs4ear e each i ndependently hydrogen, ([ err] aPKFEPIG36y| or
phenyl substituted with one, two or three subsituents sel ected
from hal o, hydroxy, nitro, cyano. -1- trifluoromethyl, Clerr]alkyl,
([ err]al kyl oxy, Cerr]al kyl thico, nercapto, am no, nono- and
di(Cerr]alk . b r I

d err]al kyl A&g@#ﬁmf?kﬂm&w&{@g{-PMﬁ}‘kPEHiHINE DERIvbestsa
radi cal of formula [err]

wherin Rlerr] is hydrogen or CJerr]alkyl; L ] : Rlerr] is
hydrogen, ([ efhé pickenit inveftinnicbademsdx(if-isfalrl- 31k piperidingl degivarines bavidg

mono-  or di § C @erdpehic/potshihrIA psyeBstic disorders. It further relates to thElk iephratisn, Ny dr ogen
or (Jerr]al kyl: or,. . s . Rerr nd Rl err] taken together
may form a bi §PREFtions gomppisingtherm Fﬁdmpﬁ”“*eﬁ%m
articular, -Rerr]-Rerr]- may be
P er i) ANy o RPA40 57 26, published on October 7,498, EPr4-0,070,053, published on
- CH er r] - CH[ eDgnuaiyt195 1983, Gin iV ER-A-0,378,255, publishddrorijuly 18, 1990, there are
:gj[:grﬁ] G " ftpscribed a number ofS{[L(lH-i:E:%}- 1)-1-piperidinylJalkyl}-4(34)- pyrimidinone
- C'—':C'—'. CH=CH- derivatives mmmﬁpm&gﬂwmmﬁmmc%.el n one or
_tvvg hyd(rjogeln s&mm;nﬁ,mwﬁﬁ&smhﬂmmwmﬁ%maﬂm4
i ndependent |y . . . é or
Cerr]-[err] a%%a‘?&%‘%%@?"gm% EHBW¥ subnga lﬁ:giroH %‘@ﬁ(& may
f S o B OEP-A-0,470,039, published op Febrptyy S, 1992, Giatiokes 4-(3-aryk Witndal-1-yD-£-
(a-8); piperidinyl derivatives as selstdvEptagonistsajths sefotonin 5-HT2 receptor withow®) ;
-NH-CH err] - R . g Y i _— . .
N4 G Cﬁ[tﬁaﬁiﬂl%ﬂxﬁlD 2%‘1‘_'? ;ucacn{n?yl;&ﬂmvzvo andnf vitro. S?ﬁ;’f&w
(a-12): 30 antagomsucpropenyx_sg&@g_ as the ratio between Mdopammel?-g.gﬁy%pdthe
-CH=CH O serotonin 5-HT2 receptorantagapistic activities. Unexpectedly, the compounds of the
20  present invention differ therefrom in that they exhibit central dopamine and central
scrotonin antagonistic activity in vivo in similar dose-ranges, i.e. the ratio between
central dopaminergic and central serotonergic activity is about unity.
The compounds of the present invention show antipsychotic activity with an unexpected
25  increased cardiovascular safety, i.e. they show an improved dissociation between the
peripheral o-adrenergic antagonistic activity and the central dopamine and serotonin
antagonistic activity.
The present invention concerns the compounds of formula

_ R?
DJAm;ND- R*
o) o

Rz/ ‘—’\R:

the pharmaceutically acceptable addition saits and the stereochemically isomeric forms
thereof, wherein:
35 the dashed line designates an optional bond;
R! and R2 are each independently hydrogen, halogen, C1-6alky! or C1-galkyloxy;
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wherei n one or where p055|ble two or three hydrogen atons in said

radi cals (a-6) to (a- l4)—each—+ndependent!|y-ray be reptaced by Cerr]al kyI

or Dis a radical of fornula WO 96/ 23784
PCT/ EP96/ 00363 : PET/EPSI0h3s3
wherein R err] |s 5yar ogen or Cerr]alkyl. As used in the foregoing

definitions the termhalogen is generic to fluoro, chloro, bronb 5 and
iodo. The termerr]-[err]al kyl defines st F2i ght and branched saturated
hydr ocar bons, having from1 to 4 carbon atons such as, for exanple,

met hyl , et hyI, Pr OpYR3 ald'RY :{r‘éﬁm laaik]ﬂ' pgg,;é}@

2- et hyl propyl . Theht erm Chal'rr a| E?i ant to . 1 ud@‘e?jer r?%l
radi cal s and the hi gk °%M§;‘@§"!m W halo, hydroxy,pito, cyano, ot onrs
such as, for exanpl emﬂnmﬂwl.ﬁhmt&yhﬂi-&ﬂwwkﬁl-sﬂhﬂmMm at}mioklylbno-s

meant to 10 incI ?{alﬂy!%xhiﬁ Wat sﬂm %gm#:
t her eof havi ng @l at ons such as, for exa CIIi| eptyl

: r'b
octyl, nonyl, cyI éﬂﬂ’gﬁé&%’wﬂme term C[ err]al kanedl yl defines
bi val ent strai ght orDlissndicalofiforneld al kanedi yl radi cal s having from?2
to 4 carbon atons such as, for exanple, R 2Nethhned| yl, 1, 3-propanediyl,
1, 4-butanediyl and the like. The term C[e | & kanediyl is neant to include
d err]al kanedi yl 15 radical s and the {, honol $ue, i.e.
1, 1- ret hanedi yl . The addition saR ntioned herein are neant to
conprise the therapeuticall y active aﬁdl tion salt fornms which the
conmpounds of fornul awmmarB ithydragen o 1v6alkylh approprl ate aC| ds,
such as, for exanple, i norggﬁl,g:hﬁgdgdﬁ [T MSC ) -GalkiyfiRio, fin

hydr ochl ori ¢ 2]0 or hydr obr om C %ﬁb fi.ni Cc; . nNi tr| C, phosphorl c and t he
i ke aci ds; QJrganl c aci d® Ph%xarrpl e, acetic, propanoic,
hydroxyacet i c | actic, pyruR?csh)dmgbno:CIxaﬂhyl; succinic, naleic,
fumari c, rralic, tartaric, Fﬁﬁg

benzenesul fonic, [err]- t ol uenesuFf%legl cay(ifa% C, safl cyli cai (§6§7 in
[err]-aminosalicylic, panoi partieHlar may®i ke acids. 25 The

phar maceutical |y accept abl e acddH2¥2-€H2t s as nenti dad¥ her ei nabove are

al so neant 15 to conprise tdnz-fdl&tmg@lz cally agphye non-toxic base, in

D B el ot A e e | 07 <21t oy hi ch the conpounds
-CH2-CH=CH- (a-4) or
-CH=CH-CH=CH- - (@5
wherein one or two hydrogen atoms of said radicals (a-1) to (a-5) each
20 independently may be replaced by C1-6alkyl, hydroxy, C)-galkyloxy or

C1-10alkylcarbonyloxy; or -
-R6-R7- may also be

-S-CH2-CH2- (a-6);
-S-CHa-CHa-CH2- @7)
25 -S-CH=CH- | (a-8);
-NH-CH2-CHa- (a-9);
-NH-CHp-CHp-CHy = (a10)
-NH-CH=CH- SV
-NH-CH=N- (-12);
30 -S-CH=N- (@-13)or
- -CH=CH-O- (a-14%;

wherein one or where possible two or three hydrogen atoms in said
radicals (a-6) to (a-l4) each independently may be mplaced by Ci-gakkyl;
or D is a radical of formula



conveni ently be obtained by treating the conmpounds of fornula (I) : -

containing acidic 30 hydr ogen atons with appropriate organi c and
—Hrergani ¢ bases—such—as,—for—exanpte, The anmoni um salts, the al kali -

and earth al kaline netal salts, e.g. the lithium sodium pot assi um

magnesi-Uybpofisigd Um salts and the like, salts with orgasheeméoés €. 9. the-
benzat hi ne, N-nethyl -D-gl ucam ne, hydrabam ne salts, and salts wth am no

aci ds such as, for exanple, arginie, lysine and the |iKke. VO
96/ 23784 B

PCT/ EP96/ 00363 : : -4-

Conversely said salt forns @an be convert ed by treat ment with an

appropri ate base or idinto the frie-acid or base form The
termaddition salt as lFS ~hgrei nabove al sa | ses the sol vates which
the 5 conpounds of for () o ab1.'ENto- an@ sai d solvates are
nmeant ‘to be incl uded hin the scopg e present invention.

Exanpl es of 'such sol vates e.g. the O hydr at es, al cohol ates and t he

li ke. The te MHG@N(}IMH c forns as used herein
defines all the possible isonmeric 10 fornms in which the conpounds of
formul a (lmrmdﬁmmgﬁngd@ﬂmmm@ﬁh@mmﬂ the
chem ca dgg WWH‘WWWW“ ol e

st ereoc em ca | sonrerl m xt ures. cont al ni g a ’ast er eoner s
and s forexample, methy, propyd, butybone of the

conpounds Mmdthylethylal.l-ﬂjmotm}cthylsbmﬁywh 'Ilieemn Cp.aﬂbykismeadtwrrs Such

T e -

Whenever ug@ﬂ’sﬁ%ﬁhé’rfﬁmhﬂ@ Cuh0glkyl is meantte st ¢ o
i ncl udgo al mmcl-mmﬁwmmhmmmwhmm wl0zxarbof |

?L?LEFLS?@%M%%%Mgﬁﬂm&%ﬂﬁ?ﬁ “TheigaR compounts o

defines bivalent straight or branch chained alkanediyl radicals having
from 2 to 4 carbon atoms such as, for example, 1,2-cthanediyl, 1,3-propanediyl,
1,4-butanediyl and the like. The term Cj-4alkanediyl is meant to include C2-4alkanediyl
15  radicals and the lower homologue, i.e. 1,1-methanediyl.

The addition salts as mentioned hercin are meant to comprise the therapeutically active
addition salt forms which the compounds of formula (I) are able to form with appropriate
acids, such as, for example, inorganic acids such as hydrohalic acids, e.g. hydrochloric

20  or hydrobromic acid; sulfuric; nitric; phosphoric and the like acids; or organic acids such
as, for example, acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic, malonic,
succinic, maleic, fumaric, malic, tartaric, citric, methanesulfonic, ethanesulfonic,
benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic, p-aminosalicylic, pamoic and the
like acids.

25
Thephamaceudcauyaooepmbbaddmonsalmasmennonedhueinabweamalsomcam
to comprise the therapeutically active non-toxic base, mpmicular a metal or amine
addition salt forms which the compounds of formula (I) are able to form. Said salts can
conveniently be obtained by treating the compounds of formula (I) containing acidic

30  hydrogen atoms with appropriate organic and inorganic bases such as, for example, the
ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodium,
potassium, magnesium, calcium salts and the liks, salts with organic bases, e.g. the
benzathine, N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids such
as, for example, arginine, lysine and the like.



[ err] WO 96/ 23784 T ‘
PCT/ EP96/ 00363 — RO —ferr] —_— wherein R err]
i sshydrogen or CJerr]alkyl and preferably is nmethyl; Rerr] and R err] each

i ndependent |y ar quéygspgen or ClerrJalkyl; Rerr] is (err]al kypcritpobnoses.
d err]al kyl oxy or d err] aI kyI car bonyI oxy, and.preferably is hydroxy,

Cerr]al kyl oxy or (err]al kyl:= car bonyl_gxy ahd Rl err] is hydrogen,
Cerr]al kyl, Cerr]al kyl oxy, C[err]al kyl thi o, am no or nono- or
di(Cerr]al kyI ) am no.’ Further interesting conpounds are those

conpounds of for nmul Lopverselysaidsale foaame can bezonverpdby treatment with ap appsepriate haseofens
10 In a first ,g54RR6ihe®ee GQABBASONRS formula (1), Alk is

d err] al kanedi yl . In a second subset of corrpounds of formula (I)

ﬂ’lle:: {j] S:JESE‘%/d:)]?gggﬂ’g% %@gmwﬂﬂqw St tuent on%e l..}fhpOSI tion

of the i peempoungs
represents an extr awpfiindhe scope fmhmmlesofmhw“me(&g.mrnul a

éfé-d?Eidfg?iiifﬁSBFgﬁgwtQﬁﬂfﬁﬁwaﬁéﬁﬁﬁﬁgiohgﬁuﬁgs are"those Lompounds of
Formula (1) whereln, B o efeocheinically fsomec forms as used herein defines l the possible isomeric
10 fonnsihwhichthecmpmmdsoﬁmnplg(l)mayoecpr Unless otherwise mentioned
or indicated, the chemica) designation of compounds denotes the mixture of all possible
stereochemically isomeric forms, said mixtures containing all diastereomers and
enantiomers of the basic molecular structure.

15  Some of the compounds of fonnula (I) may also exist in their tautomeric forms. Such
forms although not explicitly indicated in the above formula are intended to be included
within the scope of the present inveation.

Whenever used hereinafter, the term compounds of formula (I) is meant to include also
20 the pharmaceutically acceptable addition salts and all stereoisomeric forms.

Interesting compounds are those compounds of formula (I) wherein D is a radical of

formnla o
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-fluor; Rerr], Rerr] and Rerr] are hydrogen; Alk is 1,2-ethanediyl; Dis .
a radical of fornula (a) wherein Rlerr] is nmethyl;, Rerr] is
Jerr]al kylammo—amd—R[ erTti—135 Cerrjal kyl;or Rerr] and R err| taken 25
together may forma bivalent radical of fornula (a-2) or (a-5) wherein one
hydr ogeRyo 96237848t Om of said radicals (a-2) and (a-5) necrEpesspsrced by

C err]al kyl, hydroxy or Cerr]al kyloxy, or Rerr] and R err] taken
together may forma bivalent radical gof fornula (a-6), (a-7), (a-8),
(a-13) or (a-14) wherein one or where possible two hydrogen atons may be
replaced by Clerr]al kyl. 30 More preferred conmpounds are those
preferred conpounds V\,ﬁ!!!rei n the substituent on the 4 position of the
pi peridinyl is an«pgdate wherein Rlerr] is substituted in the 5 position
and stands for hl)-en £1 uor. | WO 96/ 23784

PCT/ EP96/ 00363 N Mst preferred conpounds are selected from
3-[2-[4-(5 quoro 1H-i'ndo| 1-yl)-1-piperidinyl]ethyl]-6,7,8,9-tetrahydro-2-
nmet hyl - [1, 2-a] pyri m di.n- 4-one;

g [22a][4 (g fl uorlgq d0|orC1y562kyllmﬁlp?eef£xlaby mlth]trl,hxbLng me“cﬂ/l -5H-t hi azol of
5-[2-[4- (SWWMiwﬂmuﬂmmWﬁ@m@wz (et hy|

gm3n8|)h drglé%wﬁﬁwmfaml%%yl?%hyl 5H-t hi azol

o[ 3, 2-a% - carbonylwrm Galicylthios smingrosb| e

addi tion sa{d-,a.@rmtctlmjkgnmchem cally isomeric, for ns t her eof .

The corrpounds of formula (1) can general ly be prepared by N-al kylating a
1-(pi perld ¥%Fm | Hdkedn RB haq gt h an

al kyl ati ng reagen g?‘“‘ ‘?’?% |°§53‘ﬁg' t(ﬁe procgdure descri bed
in EP-A-O, 6'31"’8’6‘!?"’9599%-0 070, 053, . EP— A-0,196,132 and in

EP- A- 01878, 255. [e o S

In a first subset of compo]unds of formula M, Alkis Cz.4alkmed1yl.

In a second subset of compounds of formula (I), R1 is hydmgcn or halogen and R2 is

hydrogen.
15

In a third subset of compounds of formula (I), the substituent on the 4 position of tﬁe
piperidinyl is an 1H-indole, i.c. the dashed line represents an extra bond.

In a fourth subset of compounds of formula (I), the substituent on the 4 position of the
20 piperidinyl is an 2,3-dihydro- IH-mdole.

Preferred compounds are those compounds of formula (T) wherein R1 is hydrogen or
fluor; R2, R3 and R are hydrogen; Alk is 1,2-ethanediyl; D is a radical of formula (a)
wherein RS is methyl; RS is C1.galkylamino and R7 is C1.6alky); or RS and R7 taken

25  together may form a bivalent radical of formula (a-2) or (a-5) wherein one hydrogen
atom of said radicals (a-2) and (a-5) may be replaced by C1.galkyl, hydroxy or
C1-6alkyloxy; or R6 and R7 taken together may form a bivalent radical of formula (a-6),
(a-7), (a-8), (a-13) or (a-14) wherein one or where possible two hydrogen atoms may be
replaced by Cj.-galkyl.

Moreprefexredcomponndsareﬂnoseprefenedeompounds wherein the substituent on
the 4 position of the piperidinyl is an indole wherein R1 is substituted in the 5 position
and stands for hydrogen or fluor.

30



20 In the follow ng internedi ates t-he dashed line and the radicals D,
Ak and Rlerr] to R errl-are _——d-ei-i ned as under forrmula (1) umtess
otherw se specified. In internediate (I111), W represents an

appropri ate reacs‘w%f%w ng group such as, for exanple, halo, gcgmpéstofisC:
brono or i odo; Xy, e.g. met hanesul fonyl oxy,

4- et hyl benzenesul f onyl oxy. 25 In this and the fol | ow ng preparations,
the reaction products may be i sol ated from ttfs reaction nedi um and,

i f. necessary, further purified according to nethodol ogi es generally

known in the art sumbs, erredcofipdniiids fre s€lédedfedm on, crystal lizati on,

ituranon and ﬁ%%%ﬂ@a%gmﬁﬁmﬁwﬁ o7kt Bl b,

the 4 position of tpysidp Ipyrimidin-4-eaeii s an 1H-i ndol e, said corrpounds bei ng
represented by for rm -ﬂubm-m-mbi-lqnnlap:walmyljemynmamﬁcbmmww[s,mapg an
I nternedi ate (I'V) wherein Wis a reactive |eaving group

such as, for exgnpl chloro, bromp or iodo; sulfonyloxy,

e.g. nethanesul fonﬁ-ﬂ@-ﬁﬂm%}-ﬂﬁohﬁbd’mmﬂy Tlethyi]-3\falimethyl:2-4methylamino)-

PCT/ EP96/ 00363 -7-
mota O by 33?@%5%%%Wﬂ&%aﬁ?&ﬁ@r@fwﬁmﬁ-ﬁﬁmﬁf i
in Synthetic SuimidiniSeanei ons, 18(3), 265-273 (1988). [err]

EP- A- 0, 037, 265,10EP- e ShatARbeRtilly ieepiatis ddftio Silis AATME Rerbodhe AT REmERS irhd) e

ot her alternatlve p ocegures to prepare conpounds of formula (1).
Furt hernore, the onpounds of forrmula (I) may be converted into each
ot her follow ng art-known 10 functlonal gr oug t ransformation reactlons

A nunber of i nt er nEEheSORPORHS be prepared by fqalkylating b (pi
may be pr epare-yl)amok Mivwmruhnh\m)mhoﬂh}mmgaeageﬂmffmm)

n EP A0, 037, 205, WBW%'%@%@ é*”%’?%?%%??ﬁmﬁe““ e

EP- A- 0, 378, 255. EP-A-0, 196,132 and in EP-A-0,378,255.

am | R7C_Pp1

@

20 Inthefollowmgmtennedmes the dashed line and the radicals D, Alk and R to R4 are
defined as under formula (I) uniess otherwise specified. In intermediate (1), W
represents an appropriate reactxve leaving group such as, for example, halo, e.g. chloro,
bromo or iodo; sulfonyloxy, €. g methanesulfonyloxy, 4-methylbenzenesulfonyloxy.

25 Inthis and the following preparations, the reaction products may be isolated from the
reaction mediuvm and, if necé_ssary. further purified according to methodologies generally
known in the art such as, for example, extraction, crystallization, trituration and
chromatography. ‘

30  Compounds of formula (I) whuem R3 and R4 are hydrogen and the heterocyclic moiety
mthe4posmon ofdlcpipendmenngxsan 1H-indole, said compounds being
repmenwdbyfmmnla(li).mayalmuvdybcpmpmdbycychmgmmwnnedmw
of formula (IV) wherein W is a reactive leaving group such as, for example, halo, e.g.
chioro, bromo or iodo; sulfonyloxy, ¢.g. methanesulfonyloxy, 4-methylbenzenc-



Internmediates of forrmula (I1) can be prepared follow ng art-known
procedures, e.g. by reductively amnating a ketone of formula (V),
wherei n P | s—a—protecti ng—group such—as, ~—— Tor exanple, an

al kyl oxycarbonyl group, with an indole derivative of formula (VI), and 20
subsequefg baa3tRMOVIi Ng the protecting group P by art-Kkn@p¢imhedesdscct i on

t echni ques. [err] Sai d reductive anmi nation may conveniently be
carried out by mxing the reactants,n a 25 sui tabl e reaction-inert
sol vent such as, for exanple, nethanol or toluene, with an appropri at e

reduct ant . Preferably, the ketone of fornmula (V) is first reacted with the

i ndol e dermlfmylmy WMW@WMmmm acomplekatetdls subsequent |y

reduced. SRR isdesdritel th ¢St such as, for
exanple, p Ia i.Um or supported on for” instance char coal may
be used as&!‘ﬁ" UgicAton 4&9&%@8@@1‘% WD 96/ 23784

PCT/ EP96/ 00363 - 8-

El evat ed pressure and/ or tqm)erature may enhance the rate of the reaction.
In order to prevent he€CHiMesi red further hydrogenation of certain
functional groups i he re nﬁls cyclizatiomnd t he re AONn products, it may
be advant ageDu-am-m ad pr-?prr at-e—eat-atystD-pAk-s8n o the reaction
m xture such as, xanpl hi ophene. The er {at es of

formula (V) wherer n the dasm?d i ne represents- an extra Qond and
Rlerr] .and R err] ar both hydr ogen, may be prepag d aswr Rbed in
Jour naP of Heterocyc Chem stry, 2,298-29 ?1965) 10 Sonme of the

conpounds te he, present in-
vention cr}ﬁ; é-( @qgeétf‘ mmﬂlﬁégﬁﬁ%ﬁgiéidm%ochem cally

i someri c other altefruative procedures 4o propgrecompoundsof Sormailai (B Furthermategthecan be

obt ai ned Rymphiends wﬁmmﬁafhmmme&nmmmm%r exanpl e,

di ast epeoisSoners . can se ‘physi cal . . .nmethods such as

sel ec P @r ?i “B'Eg‘l"fﬁ’%%ﬁ{? ographi c techni ques, e.g. counter 15
current drstrrbutron | i quid chronatograph and the I'i ke net hods.

Enant i onerfsaimher 19nd starding maknials sre kpown campoypdswhich mpy b converting

sai d r ace prepased atoording wﬁt#hxetm imethbdologies. For example, intermediates of formula
(II) and their preparations are described in EP-A-0,037,265, EP-A-O 070,053,
15 EP-A-0,196,132 and in EP—A-0,378,255

Intermediates of formula (II) can be prepared following art-known procedures, e.g. by

reductively aminating a ketone of formula (V), wherein P is a protecting group such as,

for example, an alkyloxycarbony! group, with an indole derivative of formula (VI), and
20 subsequemly removing the pmtectmg group Pby art-known dcprotecuon techmqucs.

R3
o l)"l_ VG inati
P_NC>=0 . . . .
2 .
' Rz/‘——' t ) deprotection
oD

Smdmducuveanunauonmaycmvenwnﬂybecanwdoutbymnngmeremmsma
25 snmblemacuminatsdventsuchas,foraample,mthanolormlme,mﬂxan
appropriate reductant. membly,thekemmoffmmﬂa(vnsﬁrstmactedwxﬂnﬂm
 indole derivative of formula (VI) to form an enamine, which is subsequently reduced.
Hydmgmmﬂ)epreseneeofasmnblecamlystmchas.fmemple palladium or
platinum supported on for instance charcoal may be used as an appropriate reductant.



resol ving agents such as, for exanple, chiral acids, to.mxtures of

di'astereoneric salts or -eefpouRds; t hen—physi calty separatthg sai d
m xtures of diastereomeric salts or conmpounds by, -for exanpl e,

sél ective crystal ?ﬁihﬁp or chromat ogr aphi ¢ techni ques, JQT
chromat ogr aphy and ke met hods; and finally convertlng sai eparated
di astereoneric salts or conmpounds into the correspondi ng enantioners.

Pure stereochemcally isonmeric fornms of the c'éTrpoun,ds of fornmula (1) may
al.so be obt ai ned from'the pure stereochenical’ly isoneric forns of the

?g?;?\%hﬂg Lg;g: rgsr?lmpﬁ&mmmmmwmmemwmmmahm
stereochemcally i s@%%%%’{%ﬁéﬁs 0 or ?ﬁ,ﬁﬁﬂﬂm are
i ntended to be enbr andthemactionpredustscit may be mwweﬁ@anmmﬁamynpomn
The conpounds of fombwanmmwmdﬁppmeept abl e addition

salts and 30 Stereochem cal l'y isoneri-c forns thereof, are ant agoni sts of

i b i

in particular the eﬂhemhuyeZ,Mél%) t hese medi ators. Therapeutic

i ndi cati ons - for using the present conpounds are mainly in the CNS
area, especiall yoi nsm%%wmaémmamﬂ@afmwmmmm theSprésent in-
pot ent broncho and vasgconstrictor and thus, .th F@cesent ancaﬁgonl sts
my be used agai nst VFEHOBECPMARAtIcast one asyumElic "E‘?"s‘ﬁ?’ﬁ'

serotoni n ant agonl sfmwmmdmnmmﬁesmbbebmédbxm»phcanmof
properties SUGR-I@Swn p@sﬁm 1e0dia RO R dnicRs &ﬂ%e@éﬁ%d%h?&cal
wei ght | oss, which ma% Erocﬁ 96/2 784

effective in codbat thmecmmMﬂdwl&vM@ Hnmmmtae
synptons i n Q8o Sl ey B eribg il DS BB bl

habits. The present co unds al ppear Io be.use t hera eutl
agents for conbatti RFOLHIEAEHS “WP}FM% ;h"ﬁfﬁ}e salfs or
subj ect conpounds i nmnmnnds mmmwmwmwsofmmmwm th the

(rjel ease oftﬂeur Otra'at ; for'exiiple, selébtive chystalli2ftidn’o? chroRaiogRbhib Schkigids

n n
animals péﬁ??s&%ﬁ?‘sﬁ%&@%‘@@k@@%ﬁcu@?ﬁ%@%sﬁh%ﬁw
di seases, said net hgis mmﬁ“mﬁlon of an

anti psychotlc anount of a corrpound of for rrula () or a 10

phar maceutical |y acmtsmmchnymmmbemmmmma)mmug
di seases associ at ed - W?M%

_ jates
particul ar psychotic di Seases 0se 0 t reat ment of

such di seases cé&dil d@‘bﬁﬁ?ﬂ&mm#@m’é' 2t REHBRA RCCYT Sirospesifically.
results presented hnepmmmﬂmwmymmmmmmummm

effective anti pSyChgltclﬁmlldgﬁm Mm%ew&ﬁw%@m&g 0. 01 ny/ kg

to about 4 ng/ kg bo

Thecompoundsoffmmnﬂaa),dwphamaceuncdnywpmblcaddmonsaksand

30  stereochemically isomeric forms thereof, are antagonists of neurotransmitters and in
particular of the mediators suommnanddopamme Antagomnngsmdmedmm will
suppress or relieve a variety of symptoms associated with phenomena induced by the
release, in particular the excessive release, of these mediators. Therapeutic indications
forusmgthepresmtoompoundsaremmnlymthems area, especially in psychotic

35  disorders. Further, serotonin is a potent broncho- and vasoconstrictor and thus the
present antagonists may be nsed against hypertension and vascular disorders. In
addition, serotonin antagonists have been associated with a number of otherproperues
such as, the suppression of appetite and promotion of weight loss, which may prove




15 preferably from about 0.04 ng/kg to about 2 ng/kg body weight.

The present |nvent|on thus al so relates to-conpounds of forrmula (1) as
defi ned heretrrabove—for use—as—a neditine. Further, the present

i nvention also relates to the use of a conpound of.forrrula (1) for

t he manwoasksme of a nedi canment for treating psychoticl’éﬁugadﬁﬁgases.
The "aponopi ne, tryptam ne, norepinephrine (ATN) test in rats" is used to

eval uat e dopami ne antagoni smg, serotoni n antagoni sm and
[err]-antagonistic properties of t he conpounds of forrmula (I). In
said test, which is described hereinafter, rats are 25 observed for
effects mmmmmmmmmaﬁmammy of the

tested. I. addic dﬁeonﬂﬁﬁdtﬁldngaﬂdiim orwm‘ w8 WI ds alkbe I
potential anti [ ar when si nmul t aneously

di spl ayi n @%ﬁﬁ%‘%ﬂ&%ﬁ@&% onin- ant agoni sts are,
potenti al | y useful in the&gast ro-intestinal and cardiovascular field, in

part i 8l addyiewof agoni stic
activi. ty sm&mmmw&mmwmwwmm ong

central ﬁnw?as ﬁ#ﬂ | pher al
[err] - adrenergl ?“'Z‘Fq]?” on| S ac |V|Ty tww

Ve
dopami ne B%)F!“ﬂctd}w-t RABMROMPEISIBE f or nul a
(), t hey wmmmmlmwmmwmmmaggr essi ve

behaw qsﬁéﬁﬁﬁ e
|rrproved dl .SSOCI t| ean j r- 5 né gg Iant agoni stic

activity Afith FRPSYCROY ‘%th‘Wl‘(‘y of the
..... 'mﬂtelmmmifﬁﬁﬂhﬁmi eads to an

i ner eased gy '%Mmspmmmuwmd of
M@wunt mzt

hypot ensi g
P>C/Z'FI)'/ EP96/ 0.01 mg/kg to about 4 mg/kg body weight, more_ 1 ()_

For adfi mpﬁfemblyﬁnmhnmdﬂhsnglkgnmmmhng/kgbmmgm may be fornulated into

vari ous pharmaceutical fornms. To prepare the phar neceuti cal
conposi ti @ﬁ&pﬁmﬁﬂhﬁnﬂoﬁ‘ﬁﬁﬁﬂs@&m&%m nd¥ SfFeimntE Il dethed®! the particul ar

conpound, d|t|on sal t ee aCId or base as the
active in ﬁm y T PIse} W@IM”%%\‘%ceut ically

5 acceppﬁbmndoﬁomuhﬁbﬁﬂummOﬁndlsdmequrmﬁgpsndwdependl ng on .

t he fogm giseases. preparation desired for admni stration. These

pharmaceutical conpositions are desirably o in unitary dosage for m

sui tabl e, ej]usﬁﬁgihﬁe - aR®

by parent g?él "1 nj e, i ep%rr ng- %M%ﬁw. ons in oral
dosage fommmmnmmmmm tageaistic preperties of np| oyed,

such as, ilarcompemkeffamﬁlem Mmdmlwlﬂcﬂmdeucﬁbedlﬁmmm&d the like in

t he c3§ ?&%E syrups,
elixirs an%’eggﬁﬁ ons, or so carriers su asq&ﬁéﬁg@gﬁgﬁ
kaol i n, posingds. Cengraliyacting sextanin RREORISIS AP POK ) dfFS&einl n the case
of poMerpmmwmmmm&ﬂmmmeﬁaguRmmmMnease in
adm ni st rﬂﬁﬁ%ﬂ:m %ﬂ intmett mm&hﬁﬁ@m& advant ageous
oral dosage e solid,
hcu?nwhanulnnmsly&spl aying o-adrener  antagonistic activity.  The
30 mpomdsdﬁnmmmenﬂmshowamgmﬂﬂdopammandmn
antagomsmandlmlepmphmm-adxmgtcantagmmcmty In view of the central
_dopammeandmmninmmgmnucmmyofthecompoundsoffmmaa),meym
pamcularlynsefulmcombamng psychoses, aggressive behaviour, anxiety, depression
and migraine. Furﬂnmnme,theunproveddusociationbetween peripheral a-adrenergic
35 anmgmﬁsncacnmymdmaldopammeandmmnamagomsucacnwlyofthe
mpoundsoffmnulaa)overpnahwwnmnpsychoncagem,lcadsmanmmsed
cardiovascularsafety Le.aamasedhkchhoodofhypotemion. -




15. pharneceutical carriers are obviously enployed. For parenteral
conpositions, the carri e~———- W l4—tsually conprise stertle water, at

| east in large part, though other ingredients, for exanpl e, to aid
solubility, may bgdaphigded. | njectable solutions, for exanple, pgy
prepared in which the carrier conprises saline solution, glucose solution

or a mxture of sal i ne ‘and gl ucose sol ution. Inj.ectable solutions
cont ai ni ng conpounds of formula (1) 20 maylge forgrulated in an oil for
prol onged action. Appropri ate‘!'b'l I's for this purpose” Tar e, for exanpl e,
peanut oil, sesane OpRhy adaRhiftRiios , thebjéct@binporndy mis B fopiblated b RExidus
gl ycerol esters of Ig cha ﬁ%@n@&@w%ﬁ%mw
oil's. Injectable S prepar e case
appropriate liquid CMW%WW pddidpnsalt prin freg acigop base form
e(rjrp! oyed. In the cogp@é adtive Wmﬁﬂﬂuwmw%aphmmuﬁwly

adm ni stration, the carri

agent and/or a g' a%?‘?@%%%b‘éyagent %‘Wﬁ‘%{wgﬁ%
sui tabl e additives opregwmtionsesired foradministratiog. [Biesq pharmeace

addi tives do not cau E&mﬁbmmw,mmmymummﬂy,
skin. Said additives ma |

may be hel pful for M‘Ww (ﬁ%’% es‘gﬂwgﬁm
conpositi ons may be awﬂf sgchaaef%example-wam

transdernal patchg ag mﬁﬂmhaimwmcanmmcfoﬁdﬂqﬁdmpmmmu(sl)

due to their increas or
free acid from & io‘imy%n%ar{'g%éﬁﬁh?ﬁ%ﬁe&? ?ﬁﬂﬂ repar gah&%n o?&
agueous conposi ti onskaolin, lnbricapts, bi ﬂr@mmnyzm&ma&emq sa5e pfipewdens

af orenent i oned phar npiRg, tapsuftls afEBIeR] Bechbse of their@ase in Bdministrgion, Mbletsadd tagisales

Geed in the Speci i ciEpram b afdeigeiny %@S@gﬁ%%wﬁﬁysu R Il e
units sui t 45| e phesmeeritical gartiers arg obviouslem rPeEERiTTah gomapositions, the carrier

predet erm ned quant i il Gu édmﬁﬁseswnlewawr awﬁtﬂﬁﬁﬂs ﬂlmghothermgredmnts,
PCT/ EP96/ 00363 aly perd

i ngredi ent cal cul at ef Poo%?%u%tg 2§ re‘él“?eﬁ'elrn‘?fﬁ‘e‘ﬁlfl c e efé%exan“)le may be
association with theprepared in which fhe exmmioncampeises saling solution, gipeose solutionor @ mixure of
such dosage unit formnaamgle&vsﬁaum mpdumiww@nmgmmwmwa)

tabl ets), capsul Pﬂﬁm; ﬁ?@ﬁg
sol utions or sus%@ns%k &Fﬂaspoon ul's mﬁ; oaﬁﬁ'b;:fl)’m
segregated 5  mul mme-m ¢il, sesame oil &

intended to illust ragbcadc&smtoﬂmgbhmfatqhadsuﬂwxmbfﬁeqcmwwroﬂ&mjecmble

i nvention. Experinen
and "Dl PE" magns dllé r’gﬁfm be g:hf w%a at, on 0 EPQ,eshﬁIeH&ﬁg
i nt er nedi at es P"“’“m“s
25 adm:mmnon.themmeropnmaﬂycompnscsapenmdonenhmmngagmtmd/ora
suitable wettable agent, optionally combined with suitable additives of any nature in
minor 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 various
30 ways,e.g., as a ransdermal patch, as a spot-on or as an ointment. Addition salts of (I)
due to their increased water solubility over the comesponding free base or free acid form,
are obviously more suitable in the preparation of aqueous compositions.

nmespedaﬂyadmmgaousmfammmeafmumedphmmaoeuMOmnpom-
35 tions in dosage unit form for ease of administration and uniformity of dosage. Dosage

umtfmmasusedmmespeciﬁcaﬁonandclums herein refers 1o physically discrete units

snitable as unitary dosages, each unit containing a predetermined quantity of active



15 a) Sodium nethylate (1260.5 g) was added dropwi se to a suspensi on of
t hi ourea(373 g) in ethanol (1750 m) and the dropping funnel was
ri nsed with—ethanret—(3+75—m—The——m xt ure—was heated T0 40C and
3-acetyl di hydro-2(3H)-furanone (448.5 g) was added - dropwi se. The

droppi ngyofd¢Rsey Was rinsed with ethanol (475 m) and tperkfafbicsd"
m xture was stirred and refluxed for 6.25 hours. Stirring was conti nued for

2 hours, 20 whil e cooling. The s%lvent was evaporated and the residue
was dissolved in water (2800 This mi xture was cool ed on ice and-
neutralized with hydrochloric acid (490 m)..The .. precipitate was

filtered OMMNMM&WWMuMWES g

(41. 1% of %rz?mé&g di none

(mternedmt'é%.. D, m_xt.ur Pflnterrﬁé{i%ht%%ug and sodi um
met hyl at e (inQudiss scredor tabl ; @JMn Et hane
i odi de (31saummm ummnﬁbmmmmmmmm was stirred

and ref ux;é,1 éﬁ% urs. The solvent was evaporated and the resi due
was stirre water, filtered and recrystallized fromCH err]CN. The

gr((agltﬁglltﬁ] was flltere ;_I _ﬁlnd drﬂ‘?gwl el%wmw%nof

(i nternedlmen c) Pot asi um hydrOX| de (8.4 g) was added to a
sol ution of i nt ernediate 2 (33 @g) in - ~dinmethyl sulfoxide (150 m). The
mi xt ur & woESRsamepalpaor 1 hour at 60-70[err]C.. The -~ . nixture was cool ed

to 20 [errﬂmmnwmnmp&mmmmmmlm

reaction mxture vvas stl rred overnight at RT. The mXxture was poured out

i nt o wat er SsrRaY e meMaleE t h t ol uene. The separated organic |ayer was
dried, fi Iw_pnd the sol vent was evaporat ed. The residue was

crysta{diz d } D was

fl%/teriedd of'f éldél rl |e dw&%% ?ﬁ’pﬁ%& 2- hydr oxy-

s orais,
mixture was 1040 ° acetyldihy: e was

PCT/ EP96/ O

a) 3-acetyl ronf(‘gﬂ’p%f}lm owgs%g‘wm(gg&%%mﬁWr ed mxture of

acet ani di n@mmml tinued for2 kours, n net hanol

(150 g . wmmimmmmwwmedsmsbmﬂfmer ni ght.

Th ti ' L.d (. dded
drgp\rMegg | e preC| plpﬁfe e Mﬁw %Mf%@@hl aeee
evapor at edPrecipiate was WWW@MWQIﬂmmE%ﬁg over silica
gel . (el uen@1.1%)ioF 542-hydrouyickhyl)+2-mbicijh-6-mickhydA(3H))pyrikiidingaer € fractions were

col l ect ed @'ﬁgﬁ‘&ﬁ%‘ sol vent was evaporated. The residue was
cryst [ om propapol e crystals were filtered off and
2005, 2 i ot st b (L i g petnigee 36 1o el 250 5

4(3H) - pyrlm)dwummd(fwﬂ(hnneﬁmoﬁﬁealzg)washddeﬂmmmhwm(l 9 g) was
added to (50 m) while

stirring a wgfmrrrgdn%msE cog m&u ﬂ ?E m(ﬂ_il ‘l%e met hane (5

was ﬁlmed off and dried, yielding 26 g (60%) of 2-(ethylduo)-5—(2—hydroxyethyl)-6—

30  methyl-4(3H)-pyrimidinone (intermediate 2). L
_c)Pomssmmhydxmde(sctg)wasaddedmasoluuonofinmnedlmZ(?oSg)m
dimethyl sulfoxide (150 ml). The mixture was stirred for 1 hour at 60-70 °C. The
mixture was cooled 10 20 °C and iodomethane (21.3 g) was added dropwise. The
reaction mixture was stirred overnight at RT. The mixture was poured out into water and

35  extracted with toluene. 'l‘heseparmdorgamclayerwasdned,ﬁlmdandﬁwsolvmt
was evaporated. 'Ihexesxduewascrymlhmd&m#meﬂ\yl-z-pemanomandthe

- precipitate was filtered off and dried, yielding 16 g (46%) of 2-(ethylthio)-5-(2-hydroxy-

ethyl)-3,6-dimethyl-4(3H)-pyrimidinone (intermediate 3). -




g) was added dropwi se and the reaction m xture was stirred and refluxed for
4 hours. The solwvent was-evaperated, water was—added to the residue
and this m xture was 15 extracted with CH[err]CI[err] The organic | ayer

was separ at ed, dgj(ﬂq,z 8" MySHerr], filtered and the sop¢fidboctisss
evaporated, yielding 6.0 g (94% of 5-(2-hydroxyethyl)-2,3, 6-

trimethyl - 4(3H) pyrim di none (internediate 5? ' Exarrple 3 20 a) A
m xture of ethyl 4-oxo-1-piperidinecarboxyla % (85:g) and

2, 3-di hydro-1Hi ndol e (60 g), palladiumon activated carbon (10 % (4
g) and a sol ution Whene in isopropyl ether (4% (2 nm) in

nmet hanol (700 m)

overnight. After conpleflo re |It nﬁ%‘ S
oo Ao et ol el uton i i Bomb bl A

4-(2, 3-di hydro 1Hi mmmymmmmwmmylmmmmmwase 6)
b) A mxture of g nt

2- pr opanol ﬁgﬁ was: s{ I'ﬁm 3 H reH dg@m ours hyoversihca

sol vent was evapor

Herr]O CHerr]d | esel](eluamwg«misomsﬂa)mm @pmfacmmadcwandme

MmSd err], flltere W
2, 3-di hydro 1-(4- . epl
crystalllzed from CHrefi} '?'Eﬁ@ Eﬁggg

salt (1:1) in 20pr c(3Hppyrimidinbnd imermediated). yi el d| ng 3. Og of

2, 3-di hydro- 1- (4- pi ﬂmFi(

35 A m xture of 2@%5&%?(%&}' ﬁ%%ﬁ ?8 erl, ai ?' E@h ol e

g) and sodi um 9’8} "’éﬁ z"'ﬁ"ﬁ"@t E;mmm'e(s
stirred and refl ux@mmmdmmwmmmwnms
resi due was Sti r 1 eoefiol@iiiras Boibolaliaswiibe it adsiFio %hﬁdmﬁmwﬂw

CH err]d[err].,c.The al e s dr

fltered and 18 oxaden vk CyBEEe s e laylf s doaried,dide Ve MgSOL: e
PCT/ EP96/ 00363 and the solvent was evaporated, yielding 6.0 g (94%) of 5-(2-hydroxyetiiyd)-2, 3,6-

sol vent was evapor gfigethvi mwmg by col um chr omat ogr aphy
over silica gel {eluen CHerr]d[err]CH err]OH 95/5). The pure
fractions were col |Bxamplg3and the sol vent was evaporated. The residue

(8496 of 4 (1h2 ?Lﬁﬁ?m" ggwm%
a) A mxture of 2-4f0Q pfl ranoe
(100 g), fI4 mmmmm@mnmmmawmmwmmammmwfssﬁs
wes Cool od and t he i oremiB®] f”ﬁf‘m BRE R ol S
was converted i nt o SVPROTIEH W@fﬂ&#ql‘,&g yh 442 @l‘l'l’l)‘ ‘P‘P"’Fﬁi@‘
salt was filte28d aﬁfoowyhte(lnmﬁdmwal ding 120 g (58 4% of
9-hydroxy-3-(2- hydrb%ym:xmofmms@sg)mdpomwnhydmnde(l%g)mz-pmpm
(1300 ml) was stirred and refluxed for 24 hours. Thesolventwasevapmmdandme
residue was dissolved in H2O/CH2CI2. The organic layer was separated, dried over
MgSO04, filtered and evaporated, yielding 64 g (90.4%) of 2,3-dihydro-1-(4-

30 piperidinyl)-1H-indole. A sample (4.5 g) was crystallized from CH30H and converted
into the hydrochloric acid salt (1:1) in 2-propanol and filtered off, yielding 3.0 g of
2,3-dihydro-1-(4-piperidinyl)- 1H-indole monohydrochloride (intermediate 7).

Exzample 4 .

35 A mixmure of 2-bromoethangl (3.75 g), 1-(4-piperidiny1)-14-indole (5 g) and sodium
hydrogencarbomte(4.2§)methaml(100nﬂ)wassmdandreﬂuxedovexmght The
solvent was evaporated. The residue was stirred in water and this mixture was extracted
with CH2Clo. The separated organic layer was dried ovengSO4, filtered and the




et hyl)-2-nmet hyl - 4H-pyri do[ 1, 2- a] pyri m di n-4-one nonohydrochl ori de

(intermedi ate 9). b) Dinethyl sulfate (2.52 g) was added dropw se to
a nixt gre—of—mtermedi ate—$ (4.4 gy~ and sodi um hydroxide (0.8°g) in .
water (10 m ), while cooling in ice water. The reaction 15 m xture was
stirredwiomsn2izas mi nutes at RT, then it was heated for lpbfEpesidisBy a warm
wat er bath. The reaction m xture was cool ed and extracted with

CH err]C[err]. The pr eci p|t133te in the separated aqueous |ayer was
filtered off and purified by colum chr omat ogr aphy over silica gel-
(eluent: CHerr]d[err]CHerr]OH 97/3). The pure fractions were

col | ect ed selvent wasewapomted: dwmﬁdlbﬂ'ahmmdmaommm i zed from

CH err] CN§=1 Z€luent : E!mwan@ssmm&pd@m&%a&&&%ydﬂn@ ng 2 g (42
% of 3-(2-hydrox

met hoxy- 2% M%M@Hﬂ‘%ﬂ%%‘%ﬂ@%%ﬂ%e 10) .

c) A nixt yielding 4 g (6484)08 4i(HH-indbb1-yD)41 -piperidineerhbsivd (inteniedfidic 8).) was
hydr og®nated at 50 [err]C w th pal | adi um on activated carbon (10 %

(2 g) as. EBxamplefyst. After uptake of hydrogen (2 eq.), the catal yst
was fil tea)e.dmiﬁneomamimd-wﬁnm wﬁummoogps 25

purlfled *“ﬂéﬁ " ‘@
CH err]d[err é%} TJM nﬁ?“&fe ractlons Were col | ected and

the sol ve é@mﬁemﬂg‘% product was filtered
([errig- 6oﬁmmmwawwm mﬁchmwmyma-mm 4H- pyri dof

l%/étzhg]nesu 0 Ilchs%M@%m%@gk@d&i’g@%&mh%%ddand

cool ed (i Sbyldrrasthyl-44 aJpynmidined-gpe
N, N- di et hb)Bhkeﬂuﬁmlﬁe(ZSZg)wmw&bvmsewammmwﬁenﬁ&ﬁhwbk4§he reaction

m Xt ure i5Ee was
washe t vvat“;earF ané ”@8 Hl;v?ﬁ%;% J;Hﬂ’eéo%ﬂﬁ inq{hed drll.hgge%ver

MySq "’%i@"ﬁ‘g hERIBINEANATEY ng 8 g (84%)
of ([err])vaﬁtms ’Bxetmmmm@ascooxedandexmmwnmcmclz The

nmet hoxy- 2 lﬂwf) g doﬂﬁ[nl 2-a] pyrim di n-

4-one |nterne

PCT/ EP96/ graphy over “=m= CH2Clo/CH30H 97/3). The pure fractions wgrg. In
a si m | arcollegted andthesolventwasevapomwd. The residue was crystallized from CH3CN.

2- (etgpy! t-mgq! g 260 -
gy;'ng‘ di nxggtgox ?me}igvmﬂat € Qt %yﬁ%@gégﬁ)ﬁ rgﬁ%om i nt er redi at e

2, 3, 6- t 1 i oyt snixurss of ifefmeelistey 10514 Einyiliangl)(230wi) wad biirbgented arisgi°gone i nt er med

e, ats%mmb ﬁ%ﬂgﬁ""c%&%i ftyflogtn 7 <1 07 7

stirred s evapgratcd godd e reside WAL preci ptat e
was f25| t quusified by columi Ehromatographypver silicagel {alvent i CHxCH/CHIOHPS/S)Thé i | trat e

Was evap Qi ﬁ&uoﬁﬂﬂmmﬁl@twa&%@ﬁw g”:ﬂ}gmﬁgj‘;}- fractions

| f t
3 (2- L?S%ﬁﬁ%@%ﬁ@? Bty Srmedory.ady wdpmwh 4-one
nmonohydr ﬂtthﬂé-r medi ate 15).
30 Example6

Methanesulfonylchlmde(3435)was addeddmpmsetoasnﬂedandoooled (ice water
bath) mixture of intermediate 13 (7 g) and N,N-diethylethanamine (3 g) in ‘dichloro-
methane (50 ml). The reaction mixture was stirred for 2 hours at RT. The reaction
nnxmwaswashedwiﬁ:wawrandtheorgamc layer was separated, dried over MgSQO4,

35 filtered and the solvent was evaporated. yielding 8 g (84%) of (£)-6,7,8,9-tetrahydro-9-
methcuy-z-methyl-3-[2-[(methylsulfonyl)oxy]ethyl]—4li—pyndo[l ,2-2]pyrimidin-4-one
(intermediate 12).



b) A mxture of intermediate 15 (55 g) and hydbromc acid (48 % (55 g) in

met hanol (700 m) was-_hydrogenated w t h—pal | adi-umron acti vated cafbon
(10 99 (5 9) as a 15 catal yst. After conpletion, the precipitate was :
filtered off dW§ .ltrate evaporat ed. Ammoni um hydr 0xg, 363
added to the res ch was subsequently extracted with err].

The separated organic |ayer was dried and eygporated. The residue was
purified by colum chronatog aphy over silica gel (eluent:

CHCl [err]/CH err] OH 90/ 10) . & The pure fract|0'ns were coll ecte

sol vent was evapor lnsesimilar Wh%(ﬂ%ﬂlm@m 5-13-(mathylsulfonylioxylethy, M

:1 {'ret Eél 23pegt gnop,qmma (iferfiedini 13) wasprepated frofh iftermediate 3 and
Pg ral r?(I)ng er mraggg ""%8%"?195-%’5&9 %@ﬁfﬁ%ﬂﬁ%ﬁ%@hnﬁs 0: e
ormula (1) 25 Rure o

1- (4- pi peri di ny) - él—l-lﬂgi)l e(4. 1 g), 6-(2-chloroethyl)-7-nethyl-
t hi azol o[ 3, 2-a] pyr 5-one (3.4 g), prepared as descri bed |n

EP- A- 0, 196, 132, a)Ammmmsam@@dwmmwdmmwmmm )

ITR 4- et hyl - 2t pent gl .,\,ng. f It Wﬁlﬁaﬁﬁt
e warm reaction mx iltr S
(eviapor?t.ed Tlh(Ie]-I{ ﬂé@“ﬁ%&mﬁm%ﬁm ﬁmnTm&Mﬁﬁlmof
el uent: fractioftiof 30 g werer@iryspdlizd Waserp pielding

were coll ected and E”‘“m‘ﬁ’? . VAR ]'&ﬂmﬁuq*] H6oh
crystallized from ?)J(% w t Qb xyaz.rr%ﬁtﬁ of "CH err] : g ydro-
precipitate was fi promide {inggrmediate 1 ied, yielding 3 g (51%

6-[2-[4- (1Hi ndol - B}Ahixxbheofmnermedhte15(55g)andhydrobronncac1d(48%)(55g)mmethanol

I peridinyl]ethyl nd 3;

B ylLethy 1n&%&@ﬂnﬁ%@%&mwmmb&ﬁ@mmw

PCT/ EP96/ 0036315 catalyst. After completion, the precipitate was filtered off and the filwate gyvaporated.

6-[2-[ 4- (1H i ndol - Ammmmmmnmwﬂwmﬂwmmyﬁmnﬂumm@mm a

] pyrimdin- WG AL 1Rt Was tifid dndl ctdjdrabsdo e veslug eas T | bed
Ut %ycolumn

In exanple 7 witho I %resenc‘? of aﬁt agef (éim I o&iw%ﬁ& 6;

mp. 189.8 [err]C).P
6- (2- chl or oet hyl ) - memmmwhmm@ﬁmﬂth@l% one

P £ bt fallog 7 ¢ W4 DL 6780,
t he procedure (Igegde %( M@Y@Wﬁ"} ?'ﬁ%%’pﬁggﬂ%ﬁ 5%9 %8'3&2

(1988), sodi um car Gmemnediatell6d) , pot assi umiodide (catal ytic quantity) and

sodi um hydrogen carbonat e, ) ) ent anone (150 m) and

. 2- et hoxyet hanol s Aty At of | uxed overnight. The

m xture was fi28 er Exhniphe8 theflltrate was washed with water. The

organi c | ayer was ?Eﬁﬁ g; éf?ﬁm?' ﬁ?ﬂg gg\gcﬁw at ed.

The resi due was pur| |e %q(ég{' P' % ver si Pf yent :
thiazolo[3, -a]pynmtdm-s-one as described in BP-A-O 6 132,

sodium carbonate ©6p andpotassmm mdide (0.1 g) in 4-methyl-2-pentanone (250 ml)
was stirred and refluxed overnight. The warm reaction mixture was filtered and the

30 filtrate was evaporated. The residue was punfied over silica gel on'a glass filter (eluent :
CH2Cly/C2H50H 90/10). The pure fractions were collected and the solvent was
cvaporated. The residue was crystallized from DIPE withi a small amount of CH3CN.
The precipitate was filtered off and dried, yielding 3 g (51%) 6-[2-[4-(1H-indol-1-y])-1-
piperidinyljethyl}-7-methyl-SH-thiazolo[3,2-a]pyrimidin-5-one (compound 3;

35 mp. 134.4 °C).



15 CHerr]C [err]/CH err] OH 95/5). The pure fractions were collected and-

t he sol vent was evaporated. The residue was crystallized from
Dl PE/ CH-e++-SM—Fhe—pr eciprtate was fittered off,"dried and purified
by hi gh-performance |iquid chronmat ography over RP-18 . {eluent: (0.5% .

NHAOAC woddherss] O/ CH err] OH THF 50/ 40/ 10). The pure f pafibiiasede’ €
col l ected and the sol vent was evaporated, yielding 1.37 g (20%
6-[2-[4-(5-fluoro-1H 20

i ndol -1-yl )| -piperidinyl]-ethyl]- 21 met'hyl - 5H 1, 3, 4-t hi adi azol o[ 3, 2-a] py
rimdin-5- one (conpound 8; np. 194.1 [err] Q) . ' A m xture of
6- ( 2- bronw 1,2,7-trinmethyl-1H, 5Him dazo[ 1, 2-a]pyri m di n-5-one 25

g 8( ?15p|g|)o e 612908 ﬁ,ﬁ:@,@ 30 diiéthyRSH-thiazolo[3,2-alpyrimidin-
N- ( 1- et hyroee ;@ﬁ* e degeribedd in example Jowithaut thes stirred and

refl uxed pmmbbporﬁshmjodideﬁompemﬁ\&m 1898 Waporated and t he resi due was

stirred in water and subsequent |y extracted with CHerr]C[err]. The
separ at ed Esamleld® | ayer was dried, filtered: ~and the soI vent was
evapor at eﬁmﬁhﬁebﬁs lpnntdimadylkan-@.gmmt@gw-q e Over

col | oot S8 Ffpuei s i 3%?*@?%%%‘4%5@*%#‘%@?%@?%@%?2?1.“523

f om CH3Nj mmmdmmﬂmmmmdmambﬁmsvmmmmnyu el di ng

2.5 62 1988}, W - -

p| pegll‘?jl n 2(?tsm)‘sk Mﬂ? th o -o e(conmpound
myﬂu&g&g X-n{eiﬂy M@% f“ar% iletﬁéx

1 (2-bro

1- (3 pi DGWMMJ THObrgartil mmmﬁuéﬁdmddmﬁvﬁad sodi m

i xture wgmbgted, g&?ﬁ&%ﬁ@%@wﬁ&%@ﬂ%@%&m&% (figit ' "

PCT/ EEbe/ §52612/CH30H 95/5). The pure fractions were collected and the solvent was | g

over ni g{\t Mwm memﬁm#mmd_ mmmgmmmm&ﬁ%:i%ratf was

evapor at e B ddgtéhY gl ass

TUERE e totnopie . (a4 LN

di ssol vedmmﬂﬁmitm&apmu,rﬁddng B3P gi(20%) =2-R-G fluors ol ¢ aci d

sal At LnaolTon1 piperag ey} 55-ciflehyh S5 L58 RAEIRS Sfoghfiiahls. o7 o0 of

and
(91%1 3- eRe{oom BomP AR Pndol -1 - yI ) - 1- pi peri di nyl ] et hyl | - 2H benzi mi daz
ol - 2- one (BE) - 2-but enedi oat e(1: 1) (conpound 26; np. 205.3[err]C 10

A mi xt ur cExgmple X1 ur o- 1- ( 4- pi per|d| nyl)-1Hindole (3.2 @),

1-(3-chl OAQmﬁRé’&f)ti-éz-b?omoeth 1)- %&ﬂyﬁfhﬁﬂﬂﬁ%&kﬂ?}ﬁ%ﬁﬁ
(NZBIE) ;h thanam n “{éd&gmr @mpm@nylg o (zlf)oﬁl n tol uene

N« l-mcthylemyl)-z-pmpanamim (12g)in ethanol (100 ml) was stirred and refluxed
for 6 hours. The solvent was evaporated and the residuc was stirred in water and
subsequently extracted with CH2Cl2. The separated organic layer was dried, filtered
and the solvent was evaporated. - The residue was purified by column chromatography
30 oversilica gel (eluent: CH2Clo/CH3O0H 95/5). The pure fractions were collected and the
solvent was evaporated. The resichic was crystallized from CH3CWD1PEandﬂ|e
precipitate was filtered off and dried, yielding 2.5 g (62%) 6-[2-[4-(1H-indol-1-y1)-1-
piperidinyljethyl})-1,2,7-trimethylimidazo[1,2-a)pyrimidin-5(1H)-one (compound 9;
mp. 165.7 °C).

Example 12

1-(2-bromoethyl)-2H-benzimidazol-2-one (4.8 g) was added to a mixture of
1-(4-piperidinyl)-1H-indole (5.6 g), sodium methylate (1 g) and sodium carbonate (5 g)
in 4-methyl-2-pentanone (250 mi). The reaction mixture was stirred and refluxed

35



m'_x'ture was cool ed, washed with water and the organic | ayer was separated,

dried, filtered_and.t he solvent was evaporated. -Fhe resi due was
purified by colum 15 chr oimat ogr aphy over silica gel (eluent
CH[err]CI[err]/ 5 %{95/5) The pure fractions were E’giﬁﬁﬂ:s?”d
t he sol vent was evaporated. The resi due was dissol W#ed in et hano an

converted into the (E)-2- but enedi oi ¢ acid salt (1:1). The m xture was

al l owed to cool, while stirring. The pHecipitate was filtered off and
dried, yielding 3 g (42%1 [ 3-]4-(5-

1 uor o- 1H-i ndol - - enner.ﬁkmwmwmmmmmhaeww Pheon

'?‘agf)es (1E% 024bi1|t E?W%J’Wﬁ&m%@prepar efaoéw 9((]!103 of

t he above - de The pims dractionswesscollecasi and

Ex. Rlerr] m&&erﬁ]wmemmmmdmmmy%abmﬁcmmﬂﬁ 1) The

Ehys. 9Dat a S '&gxmev?ﬁ cooled. Thqpecipmwwasﬁltgmeﬂff IFE@ §|'8r7]

190. 2 2 $91%)1,3-dihydro-1-[2-[4-(1H-jadol-1-yl)-1-piperidinyfethyl]- ldazol-z-one
-S-CHerr]- CH[err]m)-z-bmm’ﬁ&xdn 1)(mpo&dzsﬁp2053°C)H H
- S CH=CH H

- S- CH=CH Exmﬂnﬂ: 6 9 H H H

-S-CH=C(CH err - -
T/ P96/ 0036 Bhb A mixture of 3 #fofd-1-(4-piperidiny!) f&- ﬁﬁbﬁ?@%). 1-(3-chloropropyl)-1,3

EX. Rlerr] dihygro-2H-benzimidazok2-qne {3 ), NN-dtcﬂlyleﬂww (3D apq potassitim

Phys. Data mmm g)mtoluemfmom)\{/amm]!ﬁgndmﬂuxedommwmmacﬁén

H -H 7 'lshed Wigh water ahd the or, layer%asseflﬂmd.mﬂ.

# PR € ew Wﬂﬂ“WWmH

H H 15 cmmpppwqrmgql(elmc CH2Cl2/CH20H 95/5). The e fractions were
F H chllected and the solvers Wk E¥apbentel! The residue was dissdi¢S2 f ethanol and

converted into the (E)-2-butenedioic acid salt (1:1). The mixture was allowed to cool,
while stirring. ‘The precipitate was filtered off and dried, yielding 3 g (42%) 1-[3-[4-(5-
 fluoro-1H-indol- 1-y1)-1-piperidinyljpropyl]-1,3-dihydro-2H-benzimidazol-2-one
20  (E)-2-butenedioate (1:1) (compound 28; mp. 192.5 °C).

Tables 1 to4hstnmxlaroomponnds thatweteprepamdaccmﬂmgwoneoftheabove

. described examples.
25 Tablel
RS _N_ _CHs
( Ry
) 4
n
Co.[Ex.| Rl | R} | R4 -RO.R7. Phys. Data
No. | No. | ) | o . (mpin°C)
1] 9 H H | H - -5-CH2-CH2- | 1902
21| 9 F H H | -§-CH2-CHa- 200.0
3| 8 H H H -S-CH=CH- 134.4
4 | 8 F H H -S-CH=CH- 126.6
61 9| H H H -S-CH=C(CH3)- 189.8




-CH(OH)- (CH err]).
H . H

13 11 H H H [err]-
()/154. 4 14 11 F . B
- CH( OH) -teHferrferrt- tfer r]77192: 0 — 15 11 F H
H -CH(OCH err])-(CH err])[err]- ()/ 159.6 16 9
H wo -S-(CHerr])[err]- 153cPrposnazss 17 9 .
F -S-(CHerr])[err]- 173. 1 18
13 F CH=CH CH=CH- 144. 4 19
8 H Uferr]) =0 GHECH 127. 6 20
8 F -CQ(CH err])=CH CH=CH - 165.7 29
11 Lerr] CH( dﬁ[ |
165. 9 C§|[ erdﬁ] l%fg”r'] H er y&.ﬁata
-(CHerr] . cnmgég_;‘ H
-Ea%err% ; H Sﬁ _-’SLC(GH;)HEBH] . 194.1 H] H
err D ' - rr
-CH err] | 145l 2 "N(éi?"ég‘.maﬁm’ ? H
H Ny L61-‘2‘H=C(Gﬂa)-@8 84 cl
l[-| ] @ NOH E§< NGy H&er;ﬂﬂ[ ?[ ] CﬂzﬁL ] wae ‘
err 12 | . F er err ( err 1 8
-Rlerr]-H err]- Phys. pata (r’rﬂ injert]C B3
H s-?mdénj 11 ¥l_ 1434 H 31 CH(OIMCHz)aH @WH544 | H
_g$%err% Par %1_1 F éésnz_ " H 334 -CH(OH)..ZQ:Hz)a H Qdgyy] H
- err r{l : -
~CH err] 15! err]g[ erf]- o i 1ﬂ{(9%%l3}(di‘2) ' %%7623784
PCT/ EP96/{0d%63 9 H H 18- -S-(CH23-Tapl ¢f 3 153.0
[err] 7] 9 F H H © S-(CHo)3- - 1731
18} 13| F H H -CH-CH-CH—CH | 1444
19| 8 H H H -C(CH3)-CH-CH—CH- - 127.6
20| 8 F H H -C(CH3)==CH-CH=CH- 165.7
2| 11 F H H | -«(CH)3-CH(CH3)- | 1659
30 | 11 F -CH3 | -CgHs «(CH2)4- - 1477
2{11 H -CH3 H -(CH2)4- 140.2
33 | 11 | -OCH3 H H ~(CH2)4- 154.7
36 | 1 H -CH3 -CH3 -(CH2)4- 1149.2
37 | 11| -CH3 H H -(CH2)4- . 161.2
38 | 11 a H H -(CH2)4- 1840
Jable2 |
n"’N aiz-_cnz-n o
o]
| _. Y
[(Co.No. | Ex. No.| RI | R3 | R4 | .R6R’- | Phys Dam(mpin°c)_ ._
5 | 1 |H| H| H | -5S-CH=CH- . 1434
31 1 H| H H | +«CH24- 1192
34 n | H |-CH3| H -(CH2)4- - 99.4
35 11 | H |-CH3|-CH3 | ~(CHp)a 123.7




Co. No. Ex. No. Rl err] Rl err] ‘Physic. Data (np. in

[err] O 21 _11 —H— —CH err] - 119.5
22 11 H - NH2 210.7 23

8 H = [ err] 171.9 24

F CNH-CH] ‘é"r"r"iy;é'ﬁki 179. 8 25 71 FCTEpenns
-S-CHerr]-CHerr] - 129.5 5 Tabl e 4 [err]
Co: No. Ex. No. x <18 Phys. Data (nmp. in [err]Q
26. 12 2 205. 3 27 9
F 2 1/ rable 3 : 28 13 F

3 1 192.5 10 RsEx | &, 14: "aponorphine, tryptam ne,

nor epi nephrine(ATN) test in rats”

subj ect conpounds is evi denced by the riment al .
the conbined aponor phine (APO), tr§Hfa 'ne%"@—“a

(NOR) test in rats. Said conbined aponoBphine, trypramn phe=
nor epi nephrine test is desribed in Arch. Int. Pharnaco 227, 238-253

- (1977) and 15 provi des an enpirical evaluation of the tive .
specificity with V\/mch drugs may effect particul ar nelﬂotransmtter

systens central ly ( e g hhe
fvity &61he i

test denonstrates t _ fivaic. Datafrop.rinl 8
formula (1) on dopam HNY |t he sgpmt ons eI|C|teﬁ §th the
ser ot n (by preve%ﬁr the céntral

nti psychotic activity of the
ata obtained in
nor epi nephri ne
nd

dopam ne agoni st

synpt oms (convul si ops) gral S t ons | ( hyper a) elicilted
with serotonin or t ypBam ne)8 ahd Hn -NH-CH3\O SQGI 237841719

PCT/ EP96/ 00363 B ' ' -19- 1708

nor epi nephrine(by p event| ng_or i i.h Ub adm ni st rat I on of {the

[ err]-agoni st R : H d e ! =fada. | _ praoperty

of the corrpoundss of ﬂﬁrﬁml a

Co. No. | Ex. No.| R! n x___| Phys. Data (mp. in °C)
26 12 H | 2 1 2053
27 9 F 2 12 179.8
28 13 F 3 1 1925

'I‘heannpsychouc acuwtyofthe subjectcompoundsxsevidencedbydxeexpmmeml

data obtained in the combined apomorphing (APO), tryptamine (TRY) and

norepinephrine (NOR) test in fats. Said combined apomorphine, tryptamine and

norepinephrine test is described in Arch. Int. Pharmacodyn., 227, 238-253 (1977) and

15 provudesanempmcalevalumoftherelauve specificity with which drugs may effect
particular neurotransmitter systems centrally (CNS) as well as peripherally. In
particular, the test demonstrates the antagonistic activity of the tested compounds of
formula (T) on dopamine (by preventing the symptoms elicited with the dopamine agonist
apomorphine), on serotonin (by preventing the central symptoms (convulsions) and

20  peripheral symptoms (hyperaemia) elicited with serotonin or tryptamine), and on



(1)

(col um NOR)
[err] - atemergrec—antagont-sttT—acttvity 5 —and—Tentral

TRY convul sions) and central

activi t o egr237ss The test

in EP-A-0, 196, 132 and t he

10 Tabl e
my/ kg

convul si ons

5
Nunmber

Conmpound

APO

hyper aem a

lies in the absence of a strong [err]

dopam ne (col umm APO)

experi nment al
Conbi ned t est

-19- TRy

1

TRY

0. 63

-adrenergi c antagonistic activity .
| eading to an i nproved di ssoci ati on between peri pheral

§erotoni n (col um

ant agoni sti c

Is carried out follow ng the ppeespsgicasssdescri bed .
data are summarized in Table 5.
in rats, :

in

ED[ err]
NOR

0.04
3

0. 63

> 10 no&pmephnne (by prevenfing 6r delayxngdeﬁh @5on administr&oﬁ’&f the u—agomﬂto :
0. 16 : Oof(}umal 0.04
0. 01 I3 >
10 nergic %WWMW(wmnNRR) 7
0. 63 badﬂ:g&ommpmvedﬁwﬂﬂmﬂmb&wéﬁpmphual&-admnergmmﬂm&ﬁﬁmy 0.63
0.04 10
004 s ami%&max sﬁomr&:P(eolmng TRY mw&ﬁyﬂunﬂ%m(@m@t%ﬁ
0. 16 antagonistic activityg 7 0. 16 0. 63
0.02 Iheié}twcunedéﬁfouomngﬂxepmcedirﬁﬂembedmﬂmml 196,132 @nd)the 3)
18 Q‘nga 01 - 5 19
0.63 expegimgtaPhen ar sy hizBin Taple 3 20, 0.63 0.63
0.16 10 Tabes 24 0. 63 0.16 0.01 10
25 0.63 - 2.5 o 0. 16 > 10 28
0. 16 : 0.0 bi f 0. 08 0.31
0. 005 Chptund |, &on ”Q‘Q“""IED”Q‘R‘“%E_-—— 0.31 > 10
34 Number APO>1q TRY TBY63 NAOR WO 96/ 23734
PCT/ EP96/ 0363 convulsions - 20-
D. ConposfIion exafpre 1 redrEmT (AT} as used throughout
t hese exappl es rel sosﬁ% a con‘bl{g of0 o‘prrula ﬁl),a
phar maceuj?cal ly ag¢ ce;ﬁ Wl e ad0963on sal0Olor al stléreochdm cal |y isoneric

3 0.16 0.16 -~ 0.01 {>10

4 0.04 -0.04 0.01 2.5

5 0.08 - 0.31 0.02 > 10

6 0.16 0.16 0.01 10

7 0.63 25 | 004 |>10

8 0.63 0.63 004 ] 10

10 0.63 0.16 00025 | 10

12 0.31 0.31 0.02 >10

15 - 0.16 0.63 0.01 ‘10

16 0.16 0.63 002 | 10

17 0.08 016 | 002 5

18 0.08 0.08 oot | 5

19 0.63 2.5 0.63 >10

20 0.63 0.63 0.16 >10.

24 0.63 0.16 0.01 10

25 0.63 25 0.16 >10

28 0.16 0.16 0.01 >10

29 0.08 0.31 0.005 . S

31 125 | 125 | 031 [>10

34 5 > 10 s 0.63 210



formthereof. 5 Exanpl e 15: Capsulés . . 20 g of the Al., 6 g
sodium | auryl sulfate, 56 g stareh—56 g |actose, 0.8 g—eol | oi dal -
silicon dioxide, and 1.2 g nagnesium stearate are vigorously stirred

t oget her. The 91Ed'lf,iwltlng m xture is subsequently filled i nbeErniddeosss
sui tabl e hardened gélatin capsules, each 10 conprising 20 ng of the A l.
Exanple 16: Filmcoated tablets A mxture of 100 g of the A L, 570
gl actose and 200 g starch is i xed well and-205 thereafter humdified
wi-th a solution of 5g sodlun1dodecyl sul fate and 10g’ pol yvi nyl -

pyrolidone in about 3@@Rmnitosifibn ®@ab@les The wet powder m xture is sieved,

dried and Si e\(, agal N, Th her e re ad 100 st al I|

cel lul ose and 15 gmwg‘ﬂm ﬁg}i‘ ﬁ@ﬁe“ﬂ'ﬂ@%ﬁ@k%’é °f
wel | and conpr essedfm&bwﬂmwmwmamwmm
conprising 10 ng of ghlyeimegebt.ve i ngredient. 20 Coati ng To a solution
of 10 g net hyI cgl | ul ose in 75 m of denaturated ethanol there is added a
solution.of 5 g of I, in 150 mM of dichloromethane. Then there
are added 75 thane and 2.5 m 1,2 3- propanetrlol 10
g of pol yethyl ene gi2P@cf thasAL, 6 & sodiyn JERY! 3R 58 §01SFEY S5 § Hposp 0.6, coloidal

di chl or onet hane. Thmmmﬁmum@mmmymmmmhen

pol yvi ﬁLFpi‘??ﬁf’. ﬁoﬁe'g‘gﬁ%s%% kB HORTAR) 000 o haniencd gt capmpley, cach

whol e is m@@ﬁ'ﬂf’?ﬂgmm‘fﬂﬁlﬁ cores are coated with the thus
obtained m xture in a coatl ng appar at us. Exarrpl e 17: Oal
sol ution 30 Bxampl oatedagblets ybenzoat e and 1 gram of propyl

4- hydr oxybenzoate Eﬁ, ?‘ved in 41 of boiling purified water. In
31 of this solutlon Wer e

2, 3-di hydr oxybut aned} BPmg ? ) %ﬁeé?#%%wg@SMMMW*ﬁ@d

| atter sollfit i ammm&nemmmﬁmwngmwmmwgwmyl-
solution and 121 m innd&%ﬁ IRka! n
wer e added t hereto. XmGramg' é&q?f:;l:éﬂé?m sacchar i ﬁi's J?' ed ?ﬂrﬁp
0.51 of water and Zs}ﬂ"“’(ﬁgﬂ"apﬂﬂ? Wﬂﬁ"ﬁ r‘P§ 8sence
were added. The | at thydrogeatedivegetablesoilc Thewhodelis wiixdd welland compressed.int@tablets, giving

was added g.s. to aéA%bg 1@«%9&:9&&}&1;%%&%@&3%&%9” conprising 5
ng of the .96/ 2
PCT/ EP96/ 00363 20 &@ - 21-

active ingredient pdoasomtipnoliig mébylctljuloss in?Smilaf denanyatedéthanobibemdsadded & ed
in suitable C Qbia@bil 6855 of ethyl cellulose in 150 ml of dichloromethane, Then there are added 75
ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene glycol is
molten and dissolved in 75 ml of dichloromethane. The latter solution is added to the
25  former and then there are added 2.5 g of magnesium octadecanoate, 5 g of
polyvinylpyrrolidone and 30 ml of concentrated colour suspension and the whole is
homogenated. The tablet cores are coated with the thus obtained mixture in a coating
apparatus. '

Example 17 ; Oral solution

30 9 Grams of methyl 4-hydroxybenzoate and 1 gram of propy! 4-hydroxybenzoate were
dissolved in 4 1 of boiling purificd water. In 3 ] of this solution were dissolved first 10
grams of 2,3-dihydroxybutanedioic acid and thereafter 20 grams of the A.I The latter
solution was combined with the remaining part of the former solution and 121
1,2,3-propanetriol and 3 1 of sorbitol 70% solution were added thereto. 40 Grams of

35  sodium saccharin were dissolved in 0.5 | of water and 2 ml of raspberry and 2 ml of
gooseberry essence were added. The latter solution was combined with the former, water
was added g.s. 10 a volume of 20 1 providing an oral solution comprising 5 mg of the



5 1.8 Grans net hyl 4-hydroxybenzoate and 0.2 grans propyl
4- hydr oxybenzot e were di ssol ved in about 0.51 of boiling water for
i njecti i ng—to—about—56€ t hete— were added while stirring.
4 grams | actic acid, 0.05 granms propylene glycol and 4 grans of the

T8 ﬁ@ﬂlon was cool ed to roomtenperature and SeRippoggsygsed W th
vvater or injection g.s. ad 11, giving a solution conprising 4 ng/m
of A l. The solution was 10 ste.rllized by filtration and filled in sterile:
cont ai ners. WO 96/ 23784721
PCT/ EP96/ 00363 1. A compound of fornula’®
R3 active ingredient per teaspoonful (5 ml). The reshiting $olution was filled in suitable a
phar naceuédnw acceptabl e addition salt or a stereochenically isoneric
form her eof , wherein: - t he dashed |ine designates an
.optional jond; .Rerr] and Rerr] are each.independently
hydr ogen, | or (Jerr]al kyl oxy; 10 Rl err] and
Rl err]5 ar &8 Eomrhs mﬁybthbynMnmbﬁa m:mhﬂy&pxmwmphenyl
Subst i t ut GideolVel th £536t 0.5 Y6F bdlling Wale? fok s Je

LI uorormthlxne ‘er
5 ! Sl - and

hyd : t g
cf/ ei?i(gu k%ﬁ?@dﬂc!{r *Ekr’flamy‘l Brans
di (Cerr]eof tkqA)IafI‘lmmludmwbswdhd ﬁ[rm hﬂiphphm«gmlanhﬂayénmth water

Cerr]al kﬁ?ﬁ&ﬁﬂ?‘ s a1, gxmga%iﬁnbﬁoﬁﬁimmﬂfxl The solution was Dis a

radi Cfd tration and filled in sterile containers. Lerr]




20 wherein Rferr] is hydrogen or C[err]al kyl,

Rerr] is hydrogen, (err]al kyb—Gkerr]al kyI 0%y C[er+-]—a+—ky|th|o am no or
nono- or di(Clerr]al kyl)amno and Rlerr] is

hydrogen or (er ’ R6 and R7 t RPoe/00363
toget her may forﬁi%l ent radical -Rerr]-Rerr]-, in 25 95‘?

particular, -Rerr]-Rerr]- may be

-CH err]-CHerr]-CHerr]- (a- 1)22- :
L ey - errd -aterel (o2 TR O D AR
-CH=CHCH err]- . (a-3); BIRL L e i
-CH err] =CH Claims (a 4) or 30 |
- 23- 1A°°‘“P°9We‘?f mulhe or two hylc;l‘rg]ogen atoms of said
radi cal (a- o (a- eac ependently may be
d | (a-1) to (a-5) h d dent | b
replaced by (err]al kyl, hydroxy, (err]al/Kyk ox “ _R* or
C[err]al kyl car bonyl oxy; or D-Alk—N rr] err]- may al so be
-S-CHerr]-CH err]- -6);
-S—CH[err] CHerr]-CHerr]- (a-7);
- S- CH=CH- (a-8); Rz/‘—-’\lt‘ -NHCH err]-CHerr] -
(a-9); 5 -NH-CHerr]-CHerr]-CHerr]-
f%H_lg_[:N_ 10 aphamtageug' 2t '%w&aﬂﬁﬁmsﬂtmasmwdmﬁ% - _.a_llw. form
(a-13) or thereof, wherein : CH:CH-O (a-14);
wherein one or where p g{eg‘}ly\% popgen atoms in said 15
radicals (a-6) to (a-1 be | a
Clerr]al kyl : pacitingiopes Hﬁ/‘?ﬁi afdgen ﬁrﬂw’éﬂfcl-ﬁ“k’b"ﬂ

wherein Rierr] s hydr andsf‘a@[mkipdnmdenﬂy hydrogen, Cl galkyl, phenyl or phenyl
substituted with one, two or three substitvents selected from halo, hydroxy, nitro,
cyano, trifluoromethyl, C1-6alkyl, C1-6alkyloxy, C1-6alkylthio, mercapto,
amino, mono- and di(C1.galkyl)amino, carboxyl, Cj-galkyloxycarbonyl and
C1-6alkylcarbony};

15 Alk is C}4alkanediyl;
D is a radical of formula
R"\‘N R®
l .
R”N‘NI ' .@
¢
20 wherein RS is hydrogen or C1.galkyk;

R61s hydrogen, C1-6alkyl, Cj-galkyloxy, Cl.salkyltluo, amino or
mono- or di(C1-6alkyl)amino; and

R7 is hydrogen or C1-6alkyl; or o
' R6 and R taken together may form a bivalent radical -R6-R7-, in
25 particular, -R6-R7- may be
-CH2-CH2-CH2- _ (a-1);
-CH2-CHp-CH2-CHp- (@2);
-CH=CH-CH>- (a-3);
-CH2-CH=CH- (a4) or

30 -CH=CH-CH=CH- (a-5);




2. A conpound according 1 Dis a radical of fornmula

E(Zax] V\DLiG/r??,?MH!!l II "ll" I!j““lllgt“ ein~REerr] is defrned as 1n

claiml; Rerr] ntly are hydrogen or 5
Clerr] aldgygbénserr] is C[err] aI kyl , hydroxy, C[err] aI K e oo €Ninaes

d err]al kyl car bonyl oxy; and Rl err] is hydrogen, (err]alkyl,
C err]al kyl oxy, Cerr]al kylthio, am no or nono- or

di ((err]al kyl)am no. 3. A':@orrpound according to claiml1, wherein -

Ak is (err]al kanediyl . 10 4. A corrpound accordi ng to cIa|m1

wherein R err] is hydwmoﬁém (adl 8 dr ogen.

5. A conpound accord'lﬂwh?hg}%e rbt ﬁ (i,oh ouy cl1 i ect ed from
15 ’

3-[2-[4-(5-fl uoro- 1H%Qialoahmonﬂmem dinyl Jethyl]-86, 7,8, 9- tet r ahydr o- 2-

et hyl - -R6-R7- may also be

5 -S-CH2-CH2- (a-6);
-S-CH2-CH2-CHz- @7);
-S-CH=CH- (a-8);
-NH-CH2-CH2- (@-9);
| -NH-CH2-CH2-CH)- (a-10);
10 -NH-CH=CH- (a-11);
-NH-CH=N- - (a-12);
-S-CH=N- (a-13) or
-CH=CH-O- (a-l4),
: wherein oneorwhexeposs:ble twoordmehydrogen atoms in said -
15 radicals (a-6) to (a-14) each mdependently may be replaced by
C1.-6alkyl;
- orD is aradical of formula
O
R‘-NJ\N-— S
_ G ®Gor —NDO ©
20 0

wherein R8 is hydrogen or C1.6alkyl.

2.Acmnpoundaccadingwclaim l.wh'eminDisamdica!offormwa
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4H pyrodo[ 1, 2- a] pyri m di'n- 4- one; .
6-[ 2-[ 4- (5-fl uor o- 1H i-Rdol—3—yH)—t-piperidrnyk-et hyl | -—#—et hyl - 5SH-t hi azol o-

: e _
[3[3 ?]41 (5-f1 uor gq (py“ i 1mmmimmgmu{“hyl]et hyl -3, 6- di et bydeResoimahy
# *

| am no) - 20

2,3-di hydro-6-[2-[4- [1H-|ndol 1-yl)-1-piperidinyl]ethyl]-7-methyl-5Hthiazo
Io= [ 3,2-a] pyri mdin-5-one; a pha-%mceuhcally accept abl e
addition salt or a “'stereochemical ly isoneric formthereof. 25

6. A pharnmaceuti cal corrp05| tion co
carrier and, 8 |
anount a compound as cl al d i
7. A process of preparing

rising a phar alggaceut i gally aﬁgept abl e
a

redie peut R fective
K‘b on of the clai 1 to 5.
eutical i on agdt I Re Cl @i m

6, 30 characterizedRin th a pharﬁ‘aceut |c:al |y acceptalgge carrier is
intimately mxed with a therapeutically effective anmount of a
conmpound as clainmed in any oneggf clains 1t : p
- 25- 8. A compound as cg@l med in any one of clains 1 %% 5 for use as
a medi ci ne. 9. Use of arconpound as clainmed in any one of clains 1
to 5 for the manufacture medi canent for treating psychotic
di seases. 5 10. A §‘}=(9 preparing a conmpound as clained in
claiml, characterized by a) N-alkylating an internediate of fornula
R3 [err] 10 wherein the dashed line, Rlerr],Rerr],Rerr] and R err]
are defined as in claim1, w@®an |nterrred| ate of fornmula D Al k-W
(1), wherein Dis defined as in claiml and W represents an
appropriate reactive wiepsih RS igicfingd as in clainb); ROkl RA0 eg-hdndeparidentipate aydiogeh or
formila 5 Ci-6alkyl; R11is C1.galkyl, hydroxy, C1.galkyloxy or C}.10alkylcarbonyloxy; and
R12 is hydrogen, C}-6alkyl, C1-6alkyloxy, C1-galkylthio, amino or mono- or
di(C}-6alkyDamino.

3. A compound according to c_laim 1, wherein Alk is C2-4alkanediyl.
10 ' ' '

4 A compoundaccordmgﬁoclann 1, whexem Rlis hydrogen or halogen and R2 is
hydrogen.

5. A compound according 1o claim 1, wherein the compound is selected from
15 3-[2-[4-(5-ﬂnoro- 1H-indol-1-y})-1 -plpﬂldlnyl]cthyll-ﬁ 7.8 9-tetrahydro-2-methyl-
4H-pyrido[1,2-a]pyrimidin-4-one;
6-[2-[4-(5-fluoro-1H-indol-1-yl)- 1-piperidinyl]ethyl)-7-methyl-5H-thiazolo-{3,2-a)-
pyrimidin-5-one;
5-[2-[4-(5-fluoro- 1H-indol- l-yl)- l-plperldmyl]ethyl]-B ,6-dimethyl-2-(methylamino)-
20  4(3H)-pyrimidinone; and
2,3-dihydro-6-[2-[4-(1H-indol-1-yl)-1-piperidinyljethyl}-7-methyl-5H-thiazolo-
[3.2-a]pyrimidin-5-one; apha:maceutwally acceptable addition saltora
stereochemically isomeric form thereof.

25 6. A pharmaceutical composition comprising a.phar_maceuﬁca_lly acceptable carrier and,
as active ingredient, a therapeutically effective amount of 2 compound as claimed in
any one of the claims 1 to 5

7. Apmeessofpmpmgapharmacenhealmposmmasclmmedmclm&
- 30 chmmdmthataphgmaqeuncqﬂyaweptahlecmmum&mmlymnedwiﬂ:a
therapeutically effective amount of 2 compound as claimed in any one of claims 1 to 5.



[err] 15 wherei n Rlerr] are defined as in claim 1.
and Wis a reactive Iea'v in a reaction inert solvent and in

. the presenee—ef—a——reduci ﬂmmw‘mﬁm tafmng a - conpound of fornula-
[err] 20 wher ei n D, R[err] are defined.as in claim1;
C) convgiddeRemsgonpounds of formula (1) into each otherpépEbgeibisy art-known -
transformatlons and further, if desired, converting the conpounds of
formula (1), into a 25 t herapeutically active non-toxic acid addition

salt by treatment with an acid, or®nto a . therapeutically active
non-toxi c base addition salt by treatnent with a base, or conversely,

conver ting, A Bsmpiind afelslirleld of Qs 1% § fdr'dSe ds'aifiediing DY treatment with

al kali, or convertlng the basé addition salt into the free acid by
t r eat ment I chemcally
; ?.\C’)f} ﬁgﬂg%‘%a%chnmdﬂany%ﬁgbfﬁgmsﬁ o8 e i BAcR26 B

| someric
medicament for treating psychotic diseases.

5
10. A process of preparing a compound as claimed in claim 1, characterized by

a) N-alkylating an intermediate of formula

H.ND_

10  wherein the dashed line, R1, RZ,'RB‘ and R4 are defined as in claim 1, with an
intermediate of formula D-Alk-W (), wherein D is defined as in claim 1 and W
represents an appropriate reactive leaving group; '

b) cyclizing an imermediate of formula o
]
C—CHy—W

Rl
D—-Ak-N NH: | j awv)

15 | I | - |
wherein D, Alk, R1 and R2 are defined as in claim 1'and W is a reactive leaving group:
in a reaction inert solvent and in the presence of a reducing agent, thus obtaining a

conipound of formula
-
aH

Rz/!;}l!"
wherein D, Alk, R} and R2 are defined as in claim 1;

¢) converting compounds of formula (I) into each other following art-known
transformations, and further, if desired, converting the compounds of formula (1), into a

25  therapentically active non-toxic acid addition salt by treatment with an acid, orinto a
therapeutically active non-toxic base addition salt by treatment with a base, or
conversely, converting the acid addition salt form into the free base by treatment with
alkali, or converting the base addition salt into the free acid by treatment with acid; and,
if desired, preparing stereochemically isomeric forms thereof. :



