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ANTIPSYCHOTIC 4-(lH-INDOLYL-1-YL)-1-SUSSTITUTED PIPERIDINE DERIVATIVES 

The piesent invemion coacems 4-(lH-indol-l-yl)-1-piperidinyl derivatives having 

S therapeulic po1mtial in psychotic dismders. It fmthermlates to their preparation. 
compositions comprising them and their use u a medicine. 

In BP-A-0,037.265, published on October 7, 1981, EP-A-0.070,053, published on 
January 19, 1983, and in EP-A-0,378,255, published on July 18, 1990, there are 

10 described a number of 5-[[4-(1H-indol-3-yl)-1-piperidinyl]alkyl]-4(3H)-pyrimidinone 

derivatives having antipsychodc, antihistaminic and aaciscrotoncrgic acdvity. 
Structurally, the compounds of the pmsent invention differ therefrom in that the 4 

position of theirpiperidine moiety is invariably substituled by a lH-indol-1-yl derivative. 

15 EP-A-0,470.039, published on February 5, 1992. discloses 4-(3-aryl-lH-indol-1-yl)-1-
piperidinyl derivalives as selective antagonists of the serotonin s-m2 receptor without 

substantial dopamine D-2 antagonistic activity both in vivo and in vitro. Said selective 

antagonisdc propetty is measured as the mtio between the dopamine D-2 receptor and the 
serotonin 5-HT2 receptOr antagonistic acdvilies. Unexpecledly, the compounds of the 

· 20 present invcn1ion differ therefrom in.that they exhibit central dopamine and central 

scmtonin antagonistic aclivity in vivo in similar dose-nnges, i.e. the ratio between 
central dopamincrgic and central serotonergic activity is about unity. 

The compounds of the pzesent invention show andpsychotic acdvity with an unexpected 

25 incmased cardiovascular safety, i.e. they show an improved dissociation between the 
peripheral aradtmergic antagonistic acdvity and 1he central dopamine and semronin 

antagonistic activity. 

30 
The present invention conc:cms the compounds of formula 

, ··o-gR, R4 D-Alk-N .. . 

R2.)\ ~1 

(I) 

the phmmaccutically acceptable ackHtion salts.and the sa=ochemically isomeric forms 
thereof, whr=in : 

35 the dashed line designatcS an optional bond; 
Rl and R2 are each incfependendy hydrogen, halogen. Ct-68lkyl or Ct-@llkyloxy; 
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R3 and R4 are each independcndy hydrogen~ C1-611kYl. phenyl or phenyl substituted 

with o~ two or thrco substituen.11 s.eJ.ected f10m halo, hydroxy, niuo, cyano, 

trifluoromethyl, Ct-61lkYI, C1.61)kyloxy, C1.61lkylthio, illCICaptO, amino, mono­
and di(Ct-61)kyl)amino, carboxyJ, Ct-61lkYl~ycarbonyl and Ct-6JllkyJcarbonyl; 

S Alk is Ct 4alkancdiyl; 
D is a radical of formula 

R1 N R5 

•. 'fJ-_ ~ 
0 

wherein as is hydrogen or C1-6Blkyl; 

R6 is hydrogen, CJ.@l)kyl. C1.6alkyloxy, C1.681kylthio, amino or 

10 mono- er d,i(CJ-@.lkyl)amino; and 

R 7 is hydrogen or c1.6alky1; or 
a6 and R7 taken together may form a bivalentradical-R6-R7-, in 
particular, •R6-R7- may be 

-CH2-CJ12-CH2- (a-1); 

IS -CH2-<ll2-CH~2- (a-2); 

20 

25 

30 

-CH-cH-CH2- (a-3); 
-CH2-CH=Cli- (a-4) a, 
-CH=CR-CH-cH- (a-5); 

whCRin one er two hydrogen atoms of •aid radicals (a-1) to (a-S) each 
indcpcndmdy may he·~ by CJ.(jllkyl, hydroxy, C1.6Blkyloxy or 

C1-1()alkylcarbonyJoxy; 0r 

-R6-a7. may also be 
-S-CH2-CH2-

-S-~2-c::ll2-<:::li2-

-s-ciI=CH-
-NH-CH2-ca2-

-NH-CH2-CH2-CIJ2· . . . ·: ., .. 

-NH-Cil=Cll-
-NH-CH•N-
-S-CH=N-

-CH=CH-0-

(a-6); 
(a-7); 

(a-8); 
(a'."9); 

(a-10); 

(a-11); 

(~·12); 

(a-13)or 
(a-14); 

wherein~ or w~ possible tWo ortluee hydrogen atoms in said 
radicals (a-6) to (a-14) ~ ~dy may be ~laced by Ct-6B]kyl; 

or D is a radical of fonnula 
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(c) 

whmin as :is hydrogen cr C1-61lkyL 

As used in the foregoing ddinidms the term halogen is generic to tluoro, ~ bromo 
S and iodo. The tmn Ct-481kyl defines sttaight and branched saturated hydrocarbons, 

having from 1 IO 4 carbon atoms such as. for example, methyl, ethyl, propyl, butyl. 
l·methylcthyl, 1,1-dimedlylothyl. 2-mcthylpiupyl. The tenn Ct-61]kyl is meant to 

include C1-48)kyl radicaJs and the higher homologucs tbcnd having S or 6 carbon 

atoms such as, fer example, pmtyl, bcxyl and the like~ The 1m1l'l Ct-t()alkyl is meant to 

10 include C1.6BlkYl radicals and the higher homologues thereof having 7 to 10 carbon 

atoms such as, for example, heptyl, OCCfl, nonyl, dccyl and the like. The term 
C2-481kanediyl defines bivalent straight or branch chained alkancdiyl tadicals having 

from 2 to 4 carbon llOllls ~as, for cxampl~ 1,2-ethanediyl, 1,3-propanediyl, 
1,4-butanediyl and the like. The rmn Ct 4allranediyl is meant to include Cz.4a)kanediyl 

15 radicals and the lower homologue. I.e. 1,1-mcthanediyL 

The addidon salts as mentioned herein a: meant to comprise the therapeutically active 
addition silt forms which the ~pounds Of fomiula (I) are able to fonn with appropriale 

acids, such as, for example, inolpnic acids such as hydrQhalic acids, e.g. hydrochloric 
20 or hydrobmmic acid; sulfuric; nitric; phosphoric and the like acids; or organic acids such 

as, for example. acetic, propanoic, hydroxyacetic, lacdc, pyruvic, oxalic, maJonic, 

succinic, maleic, fumaric, malic, tanaric, citric, metbanesulfonic ethanesulfonic, 

benzencsulfoaic, p-tolucmcsulfouic. cyclamic, salicylic.p-aminosalicylic, pamoic and the 
like acids. 

25 

The pharmaceutically acceplllble addilion salts as mentioned hcmnabove me also meant 
to comprise the dlmapeutically &Clive non·tmdc base, in particular, a metal or amine 
addidon salt forms whiCh the compounds of formula (I) me able to fonn. Said salts can 
conveniently be oblained by cmadng the compoundS of formula (I) containing acidic 

30 hydrogen atoms with appropriale organic and inorganic bases such as, for example, the 
ammonium salts, the a1bli and earth alkaline metal salts, e.g. the Jithimn, sodium, 

potassium, magncsjam. calcium salts and the lib, Saks. With ozpnic bases, e.g. the 

beaathine, N-mcthyl-D-glucamino. hydrabamine salts, and salts with amino acids such 

as. for example, arginine, lysine and the like. 



W096123714 PCl'JD96/00363 

-4-

Conversely said salt fonns can be converted by tmalment with an appropriate base or 

acid into the free acid or base f'orm. 

The tenn addition silt u used heidnabovc also comprises the solvatcs which the 

S compounds of formula (I) aro able to form and said solvatcs are meant to be included 

within the scope of the present invendon. Examples of such solvatcs are. e.g. the 

hydmtes. alcoboJates and the like. 

Tho term stereOChemically isomedc forms as used herein defines all the possible isomeric 

10 fonDS in which the~ of form~ (I~ may~· Unless otherwise mentioned 

or indicated, die chemical designa1ion of compounds denoies the mixture of all possible 

stereachemically isomeric forms. said mixtures containing all diastem>mers and 

enantiomers of the basic molecuJar sll'UCtUrC. 

15 Some of the compounds of formula (I) may also exist in their cautomeric forms. Such 

fonns although not explicidy indicau=t.\ in ~above formula arc in~ded to be included 

within the scope Of the pcsent invention. 

Whenever used hereinafter, the tmm compounds of fonnula (I) is meant ro include also 

20 the phannaceutically acceptable addition salts and all sterecrisomeric fmms. 

Interesting compounds am tl\Pse c~poonds of fonnula .ro wherein D is a radical of 
formula 

N aJ RID N R5 1,5!'0 t N Rs R'-<sy.;c l-r"')_ a''--N at'\-N N ... N 

0 0 
0 

(dol) (d-2) (d-3) 

N Rs 

~~· . c<X ak.t;( '(< . 
. O""N . 
" •Rn • 

0 0 0 

(cl4) (d-S) (66) 

. a' N R5 a\:X• (\X (Y~ u'......,N any'°" .,..,N R . ar 
R 

0 0 0 

(cl-7) (d-8) (d-9) 
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-S-

R' 
I 

O:}-o 
I 

(d-10) 

wherein RS is hydrogen or CJ .(jB}kyl and piefembly is methyl; a9 and R 10 each 

independently am hydrogen or C1-61lkyl; R 11 is Ct-61)kyl, hydroxy, Ct-68)kyloxy or 

Ct-toalkYlcarbonyloxy, aDd ~bly is h,moxy,·c1-61]kyloxyor C1-1()8)kyl-
s carbonyloxy; and Rl2 is hydrogen, Ct-6BlkYl, Ct-611kYloxy, Ct-~khio, amino or 

mono- or di(C1-611kYl)amino. 

10 

15 

Funher interesting compounds are those compounds of formula (I) wherein R3 and R4 

are both hydrogen. 

In a first subset of compounds of. formula (I), Alie is Cz.4alkanediyl 

In a second subset of compounds of fonnula (I), R 1 is hydrogen or halogen and a2 is 

hydrogen. 

In a third subset of compounds of fmmula (I), the subsdtuent on the 4 posidon of the 

piperidinyl is an 1H-indole, i.e. the dashed line represents an extra bond. 

In a fourth subset of compounds of tormula (I). thc.substicucnt on the 4 position of the 

20 pipericlinyl is an 2,3-dihydro-lH-indolc. 

Preferred compounds are those compounds of fonnula (I) whemin Rl is hydrogen or 
fluor; R2, R3 and R4 are hydrogen; AJk is 1,2-ethanediyJ; Dis a radical of fmmula (a) 
whmein RS is methyl; R6 is C1.68]k:ylamino and R7 is Ct~l; or R6 and R7 taken 

25 together may fmm a bivalent radical of formula (a-2) or (a-S) whmem one hydrogen 
atom of said radicals (a-2) and (a-5) may be Mp1aced by Ct..(;llkyl, hyckox.y or 
Ct-61lkYloxy; or R6 and R7 l8ken together may fmm a bjvalent mdicaJ of formula (a-6), 

(a-7), (a-8), (a-13) or (a-14) wherein one or where possible two hydrogen atoms may be 

n:placed by C1-6BlkYl. 
30 

More pn:fe11ed compounds_, those preteJmd compounds whelein the subslituent on 

the 4 position of the piperidinylis an indolo wherein Rl is subsdtutcd in the S position 

and stands for hydrogen or floor. 



WOffl23184 PCf/EP96/00363 
·, :. ·. . .. ~. 

Most pid"erred compounds am selected from 
3-[2-[4-(S-fluoto-lH-indol-1-yl)-1-J>iperidinyl]ethyl]-6,7 ,8~9-tctrahydro-2-methyl-4H­
pyrido[1,2-a]pydmidin-4-one; 

6-[2-[4-(5-fluoro-lH-indol-1-yl)-1-piperidinyl]ethyl]-7-methyl-SH-thiamlo[3,2-a]-

S pyrimidin-S-one; 
S-[2-[4-(5..fluoro-lH-indol-1-yl)-1-pipcridinyl]ethyl]-3,6-dimethyl-2-(mcthylamino)-
4(3H)-pyrimidinone; and 
2,3-dibydro-6-[2-[4-(1H-indol-1-yl)-l-pipcridinyl]cthyl]-7-methyl-5H-thiamlo[3,2-al­

pyrimidin-S-one; · 
1 O the phannaceutically acceptable addition salts and the .stcrcochemically isomeric forms 

thereof. 

The compounds Qf fonnula (I) can genemlly be prepmed by N-alkylating a 1-(pipcridin-

4-yl)-lH-indolc derivative of fmnula (0) with an !llk:Ylating reagent of formula (Ill) 
15 following the procedure described in BP-A-0,037,265, B,P-A-0,070,0S3, 

EP-A-0,196.132 and in BP-A-0,378,2SS. 

D-AJk-W + 

(ID) 

(D) 

(I) 

20 In the following intennediales, ~dashed line~ the ramc.,_s D, Alic and R 1 to R4 are 
defined as ·under fonnula (I) unless otherwise specified. Jn incermediate (Ill), W 
represents an appropriate relC,live leaving group such as, for example, halo, e.g. chlom, 
bmmo or iodo; sulfonyJoxy, e.g. mcthanesulfony1oxy, 4-mcthylbemcnesulfonyloxy. 

2S In this and the following preparations, the reaction products may ·be isolated from the 
reacdon medium and. if necessary, further purifit.d ~g to medlodologies generally 
known in the art such as. for example, mcttaclion, crystallization, trituration and 
chromatography. 

30 Compounds of ~u)a (Q !h~ R3 and R4 are hydrogen and the hctcmcyclic moiety 

in the 4 position of the~ ~I~~ lH-indOte. said compounds being 
represented by formW. (1-f), may alternatively~ prepared by cyclizing an in1mmediate 
of fonnula (IV) wherein Wis a ~vc leaving gmup such as, for example, halo, e.g. 
chlmo, bromo or~ sulfc>nyloxy, e.g. methancsulfonyloxy, 4-methylbenmne-
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suJfonylox.y, in the piesence of a mcbJctant such, as, for example, a complex metal 
hydride, e.g. sodium bomhydride. said~ is described in Synthetic 

Communications, .1IC3l, 265-273 (1~8g). 

0 
II 
c-CH2-w 

J>-Alt-NJ-NR-0-1 

12 
Jt 

(IV) 

cyclfzadon 

EP-A-0,037,265, EP-A-0,070,0S3, EP-A-0,1~132 and EP-A-0,378,255 describe 
other alternative pmcedmu to pmpare compounds of formula (I). Fmtherme>m, the 
compounds of fonnula (I) may be c:onVenm imo each other following mt-known 

10 functional group 1nmSformadon ~s. 

A number of intamediales and stardng m8lmials arc known compounds which may be 
i=pmecl acccxding 10 mt-known medlo4ologies. For example, intermediates of fonnula 
(Ill) and their }RPll!ations are described in EP-A-0,037,265, EP-A-0,070,053, 

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

Intermediates of fonnula (D) can be prepared following mt-known procedures, e.g. by 
reductivcly aminating a ketone of fonnula (V), wherein Pis a proteedng group such as, 
for example, an alkyloxycarbonyl group, with an indole derivative of fonnula (VI~ and 

20 subsequently removing the pmmcting group P by art.;known dCprotcction techniques. 

R' 

(V) 

H-fr' 
a2X h1 

(VI) 

2)clcpalrdba 

R' 

a-()-f( 
a2'< ~Rl 

(JI) 

Saicln:ducd:ve amination may conveniently be carried out by mixing the reactants in a 
25 suitable maCtion-inert solwmt such as.; for example, methaliol or tolUen.e, With an 

appmpria1e teduclant. Prefrnbly, 1he ketone of foim~a (V) is first reacted with the 
in&lolc derivative of farmUJa (VI) to farm an cnaminc, which is mbsequently ralUccd. 
Hydrogen in the pmsence of a suitable calalyst such as, for eXlmple, palladium or 
pla1imun SDJ>.P011Cd on for iDstancc cbalcoa1 may bC usecl u an appopdate reductant. 
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Elevated pressure and/or tcmpem.me may enhance the ram of the reaction.·· In order to 

prevent tho undcaircd~ hydmg.:nadon of~ functional groups in the ieactants 

and the reaction products, it may be advauiageous to add ~ appmprlate catalyst poison 

to the reaction mixtme such as. for example,~. 

The intcrmc:ctiatcs ot•ula (VI) whmin the dashed line iqnsents an extta bond and 

R3 and R4 am both hydro~ may be prepmd as descri~ in Iomnal of Hetemcyclic 

Chemistry, 2, 298-299 (196S). 

10 Some of the compounds of torinwa (l). and some of the intermediates in the present in­
vention contain at ieast one asymmetric carbon atom. Pme. stereochemically isomeric 

fonns of said compounds and said inccnncdiates can be obtained by- application of 

art-known procedures. For examp~ diastcn:oisomers can be separated by physical 

methods such as selective crystallization or chromatographic techniques, e.g. counter 

15 current distribution, liquid c~tography and the like methods. Enanliomers can be 

obtained ftom raccmic mixlUieS by f"mt convening said raccmic mixtures with suitable 

resolving agents such as. for example, chiral ~. to mixtma of diaslereomeric salts or 

compounds; then physically separatin~.~ mix.-es· of dias1ere0meric salts or 

compounds by, tor example. soJtctivo ~tall-tion or chromatographic techniques, 
20 e.g. liquid chrmilm0pphy and the like methodS; -1 finally converting said separated 

diasterec>mcric salts or compounds into the corresponding enantiomers. 

~ stereochemicallyisomcric famls f:Jf ~e compounds of formµla (I) may also be 

obtained from the pure s=:ochem~Y isomeric fom.is of the appropria~ intermediates 
25 and starting materials. provided that the intervening reactiQns occur stma>specifically.· 

• I ' ' ' • 

The pme and mixed stereochemicail isotneric fon:ns of tJic ?pounds of formula (I) 
arc intended to be embrace4 within th~ scope of the present invention. 

The compounds of fmmuJa (I), the ~tically acc:eprablc Bddition salts and 

30 stereochemiCany isomeric ~s thereOf, .• antagonists of neumttansmiaers and in 
particular of the media1ors saotonin and dopamine. Antagonh:ing said mediators will 
suppress or relieve a 'Vlliety m sjmpms usociated with phenouiena induced by the 
Idease, in particular the excessiw release, ol theSe mediators. lbera~utic indications 

far using the pment compOunds·am mainly in the CNS ma, especially in psychotic 

35 disorders. Further. ~ is a potCDt broncho- and YB;SOCOilsirictor and thus the 

JRSCllt antagonists may be u~ against hypettension and vascular disorders. In 

addition. serotonin antagoliilts haw becm l(ISsociatcd with a number of other properties 

such as. the suppression of appetite and promotion of weight loss, which may prove 
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effective in combaaing obesity; and also thC .. cvildon of withcllawal syq>toms in 
addicts tl)'ing tO discontinue drinking and sm.okina habits •. ,,., present ~Poums also 

to be useml theraPcUtic a · ···for combatti .._ ·. ·. 
appear ~ .·· ·. · .. ··· }ll ··· .. ··· .. 

S In view of the usefulness of the subject com~ in the tlUCmcllt of diseases as­
sociated With t1aemlease· of~,-~ ~ia, thc_.-icntofpsychotic 
diseaseS, die pesent invention~ a ~elhcx1'0t rreatmlwarm-~animals 
suffering fmm such diseases, in panicularps~OliC di~, .said mCtbod comprising 

the systemic~ of an~ ~t of accxnpowidof formula (I) or a 

10 phannaccutically.accq»table addidon salt~ oftective.in .beating diseases associa1M 

with th_e mleasc of ncuioaransmium. in ~psychQdc.diseues. Those of skill in 

the treatment of such discue.1 could ~y ~~~-tho cffc:.ctive amount from the test 

msults presentCcl haeinafter. In pcraui is ~tcnlplatc4 that an effective antipsyehotie 

daily amount would be from about 0.01 mglkg t() abo.ut 4 lllg/tg body weight, mme 
15 preferably from about 0.04 mlf/kg to •t 2 ~g/,lc:J.bodY weight. 

The present invention thus alsc> lelates to eompou .. of fOJJDula (I)-~ defined 
hcrcinabove for use as a medicine. Further, ~ P--nt i~Vendona!so rdates to lhe use 
of a compound of formula (I) for die mlnur~ of a medicament for treating psychotic 

20 diseases. 

The "apomcrphinc, ttyplBmine, nompinephrinc (ATN) test in 11ltS" is used to evaluate 
dopamiilc antagonism, motonin lllWlgOllism ·anc1 a.adremqic antagoni$tic pmpertics of 

the compounds of foniiuJa (I). In s8id - which is dCscribecl immafter. rats n 
25 observed for effects which are indicaliVe'mr perlpbmt and ccm1ral aCdvity of the tested 

compounds. Centmlly acaing serotonin antagonists me~. mltipsychotic drugs, in 
panicWar when simullanoOusly dilplaymg·-- alllagomsm. Peripheral sm>ro1dn 

.... onists • potencmny~in tho ~anci~ovascularficld, in 
panicularwhen multaneously displqing ~ imtagODistic: activity. The 

30 compounds orihe·pieseni ~show a stn>Da ~ dopamiilc.and SCR>tonin 

antagonism and little pCnPbcral. ~c antaPimc activity. In view of the centtal 
dopamiilc and serotoDiii amagonisdc acdvity of the COJ,tipouncts of fonnula (I), they me 
. . . . . . ·.~ .. 

particularly useful in combauing psychosesi ~~-behaviour, anxiety, depression 
. . . . .. · . . . 

and migraine. Fmthe.maorc, ~improved~ be~ peripheral a-adrenergic 

3S anlagODisdC m:tivif1 and~ dopamine and~ amagcmisdc activity of the 
compounds of formula (1) over prior known _antipsychodc agencs,·leads to an increased 
cmdiovascular.safcty, i.e. a decrea$Cd likelihood of hypotensimL 

:-='.:-·. 
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For administration purposes, the subject compounds may be fommlatccl into various 

pharmaceDtical fcrms. To~· the pbannaceullcal compositions of~ invmtion. an 
effective amount of die particular ccmpound, in addition salror m free acid or base fmm, 

as the active ingredient is combined in inlimate admixtln with~ phannaceudcally 

~ acceptable canier, whicb may take ~wide variety of forms depending on the form of 

p1cpamtion dcsiled for administration. 1bc:sc phannaccutical compositions are dcsinbly 

in unitary dosage farm suitable, preferably, for administmtion cnlly. percuumeously, or 
•• - • •, • • •• •· 4 • .• ., 

by pmenteral injecdon. Par example, in preparing the ~tions in oral dosage form, 
any of the usual phannaceuticaJ media may be employed, such as, for example, water, 

l O glycols, oils, alcohols and the like in the case of mal liquid peparadons such as 
suspensions, syrups, clixin and sohidons; or solid carriers such as starches, su~ 

kaolin, lubricants, binders, disintegrating apnts and the like in the case of powders, 

pills, capsules and tablets. Because of their case m adminislradon, tablets and capsllles 

repiesent the most advantageous oral dosage unit fonn, in which case solid 
15 pharmaceutical canien m obviouslyemployal. For pammnl compositions, the canier 

will usually compdle stcrllc water, at least m large part, though other ingredients, for 

example, to aid solubility, may be included. lnjcctabJc solutions, for example, may be 

pepared in which the cmier comprises sa1ino sohuiOn, glucose solution or a mixture of 

saline and glucose solution. Injecrable solutions containing compounds of formula (I) 

20 may be fonnulared in an oil for.prob~ action. Appmpriate oils for this purpose arc, 

for example, peanut oil. sesame oil, cottonseed oil, com oil. soy bean oil, synthetic 

glycerol esrers of.long chain fatty acids and IDixtums of these and other oils. Injectable 

suspensions may also be pieparc.d in which case appropriate liquid caniers, suspending 

agents aild the like may be employed. Jn the compositions suitable for percutaneous 

2S administration, the canier opdonlily comprises a penetration enhancing agent and/or a 
suitable wettable agent, optionally combinc.d with suitable additives of any nature in 
minor proponions, which additives do not cause any significant deleterious effects on the 

skin. Said additives.may faclliwe the adminisuatioil to the skin and/or may be helpful for 

~g the Wcompo~. These ccmpoaitions may be adminisund in various 

30 way~ e.g.. as a .ns~ patch, as a spor-on or 118 an ointment. Addition salts of (I) 

due to their increased water sol:ability OYel' the conesponding me base or me acid form, 

m obviously mmc suitable in the pieparadoD of aqueous compositions. 

It is espedally ad~., fonnulalD the afomncntiomcl~composi-

35 dons in dosage unit fmm ibr~ ~~inisntion ~uniformity of dosage. Dosage 

unit fmm as used in lhe ~.and claims hclein refers to physically discrete units 
sui18ble as unitary dosages, each unit conudnlng a predetermined quandty of active 
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ingredient c-1culatcd to produce the &siled thcrapeUtic effect, in association with the 
~uircd pharmaceutical cmicr .. Bxampla of such dosaP unlt forms aro tablets 

(including scored or COiied tablets). capsules, pills.~,._, wafers, injectable 

solutions or suspensions, teaspOODfuls, cablespoonfUls and.the like. mid seP,gated 

S multiples tbemof. 

The folowing examples me inlmlded to musttate and not to limit. the scope of the pmscnt 

invention. 

10 Bxp;rimpntaJ pgt 

Helcinaftcr, "RT' means room. tempemtum and "DlPE" means diisopropyl ether. 

A. Ptepagtjon of the intmn!djllm 

Examplo 1 

15 a) Sodium mcthylatc (12fJO.S g) was added dropwi~ to a suspension of thiourca (373 
g) in ethanol (1750 ml) and thcdmpping funnel was rinsed. witll ethanol (175 ml). The 
mixture was heated to 40 °C and 3-acetyldihydro-2(3H)-furanone (448.S g) was added 
dropwisc. The dropping funnel was rinsed with ethanol (475 ml) and the IC8Clion 
mixture was stiJml and ieflµxed for 6.25 hours. Sdning was conlinued for 2 hours. 

20 while cooling. 1be solvont wu evapara1ed and the midue was dissolved in water (2800 

ml). This mixcum was cooled oa ice and aeucrali7.CCl with hydmchloric acid (490 ml) The 

piecipitate was fillered off, washed with water (350 ml) and dried, yielding 268 g 

(41.1 'J>) of 5-(2--b;ydrox:yethyl)-2-mmcapto-6-methyl-4(3Jl)-pyrimidinone 
(intmmecliate-1). 

25 b) A mixtum ofimamediate 1 (37.2 g) and sodium metbylate (36 g)in methanol (250 

ml) was stirred for 30 min. Elhanc iodide (31.21) was added dropwise. The reaction 
mixture was stirmi and tduxecl.for 3 hours. The solvent was evaporated and the 
msidue was s1imd in water, filbnd and rocrys1allized from CH3CN.1be pmcipitate 

was fdt=d off and dried. yielding 26 g (60W>) of 2-(ethylthio)-5-(2-hydroxyethyl)-6-

30 methyl-4(3H)-pyrimktin• (inrennectiate 2). 
c) Potassium hydroxide (8.41) was added to a solution of intermediate 2 (33 g) in 
climethyl suJfoxide (ISO ml). The mixtme WU stined for 1. hour at 60-70 °C. 1be 

mixun was cooled 10 20.°C and iodomecbane (21.3 g) was·added dropwise. 'lbe 
MaCdon mixtum was stimd ovemigbt at RT. The mixaure wu pomed out into water and 

35 exuacted with toluene. ne· 1epara1a1 orpnic layer waS dricd9 filtered mid· the solvent 

was evaponred. 'lbc iaidue was crystalliml from 4-Metbyl.;.2-Pemanone and the 
· precipitam was filund off and dried, jiekting 16g(4K)Of2-(etbyltbio)-S-(2-hydroxy­

ethyl)-3,6-dimcthyl-4(3H)-pyrimidin0ne (intcnnediato 3}.· · · 
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8xample2 

a) 3-acetyldih~2(3H)-flll'IDOllO (~.(jg) was added to a stirred mixture of 

acetamidine hydrochlmide (20 I) ~ soclimn methylatc (110 g) in methanol (150 ml). 
1bcRBC1ion mixQDe was sdned and mflaxed overnight. 1be mction ~was 

5 cooJed and aceaic acid (36 g) was added drop~ The ~pime was filmm off and 

the filtrate evaponned. 1be JeSidue was purified by column cluomatography over silica 
gel (elucnt: CIC13"(CH30Jf/NH3) 90/10). 11-pme fractions were collected and the 

solvent was cv8pOrated. The residUe was crystalliZed from 2-pmpanol The crystals 
were fillm'ed off am,l drlcd, yieldi~g 7.6 g ~fl) of S-(2-hydmx:)'ethyl)-2.~ethyl-

10 4(3H)-pyrimidinonc (intmnediale 4). 

b) Sodium methylatc (1.9 g) was 8dded to a mixture of intermediate 4 (6 g) in methanol 

(50 ml) while stirring at RT. Sdning was ~ued for 30 minutes and iodomethane (S 
g) was added dropwisc and the mction mixture was stirred. anchefluxcd for 4 hours. 
The solvent was eva~d, waler was added to the residue anci this milttlR was 

IS extraeted with CH2.~2- 1he orpnic Ja~ was separated. dried over MgS04, filtered 

and the solvent was evaporated. yielding 6.0 1 (94'1) of 5-(2-hydroxycthyl)~2,3,6-
trimethyl-4(3H)-pyrimictinonc (llitennediare S). 

Bxamp]e3 

20 a) A mixture of ethyl 4-oxo-1-pipericlinecarboxylate (85 g) and 2.3-dihydm-lH-inclole 
(60 g), palladium on aciivaled carbOft (10 fl) (4 I) ancl a stllutim ·~thiophene in 

isopropyl ether (4 'II) (2 ml) iil meabanol (700 ml) wai ~in a Parr Pressure Vessel 

at SO °C overnight. After completion. the n.Uxture was filtercc:l and the filttate ~ 
evaporated, yielding 80 g (58 'II) of ethyl 4-(2,3-dih~ lKindol-l-yl)-1-piperidinc-

25 carboxylatc (intermediate 6) 

b) A mixture Of inu:rmedia&e 6 (95 g) and~ ~ydroxide (194 &) in 2-propanol 
(1300 ml) was sdmd and iefluxed for 24 hams. The solven,t was evaporated and the 
msidue wu dissolvcctia H20/CH202- The organiC layer was-scpara1ed, dried over 

. : ' . ·' . 

MgS04, filtered and evaporated.. yielding 64 g (90.4'!1) of 2.~ydm-1-(4-
30 piperidinyl)-lH-inciole. A sample (4.5 1> was crystalliml from CH30H and convened 

into the bydmchloric acid salt (1 :I). in ~piOpanol and fi1tcred off, yielding 3.0 g of 

l,3-dihydro-1-(4-pipcddinyl)-lH-indole m,onohydrochlaride (mtennediate 7). 

Bxample4 

3S A mixtme of 2-bromoetbanpl (3.75 I). 1~4-pipmidinyl)-lH-indole (S g) and sodium 

hydrogen carbonate (4.2 g) in Clhano1 (1~ ml> was D,ml and mfllJXed ()VCl'Dight. 'Ibo 

solvent was evapomled. The~ w~ sdm:d m walm' and this mixtme wu ~lraeted 
with CH2a2. 1he separated crganic layer was dried over MgS04, filtered and the 
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solvent was evaporated. The msidue was purified by co!umn cbmmat()graphy over silica 
gd (elucnt: CH202/Cff3(>H 95/S). 1be pa fr;acdons were collected and the solvent 
was evapcrated. 1be midue was.~ in DJPE and the solvent was evaporated, 
yielding 4 g (64CI) of. 4-(lH-indol-1-yl)-1-piperidineethanol (intermediato 8). 

. BxampleS 

a) A mixture of 2-11.!Dino-3-pyridinol (JOO g), 3-acctyldihydm-2(311)-furancme (100 g). 
4-methylbcmene .wtonic add (1 g) and xylene (700ml) wu stilmd and reflwmd 

<Mmight using a wa1m' separator. 11ie mixture was coo1ecl and the prodUct was filtmecl 
10 off and dried. The product was converted into the hydrochloric acid salt in 2-propanoL 

1bc salt was filtered off and dried, yielding· 120 g (SS.441) of 9-hydroxy;.3-(2-hydmxy­
cthy1)~2-methy1-4H-pyrido[l,2-a]pyrimidin-4-one monohydiuchloridc (intennediate 9). 
b) Dimethyl sulfate (2.S2 g) was added drq>wisc to a mixture of intcmiediate 9 (4.4 g) 

and sodium hydroxide (0.8 g) in water (10 ml); while cooling in ice water. The reaction 
15 mixture was stirred for 15 minutes at RT, then it was heated for 1 hour using a wum 

water bath. The reaction mixtme was ~led and extracted with Oi202- 1be 
pzecipitaie in the separated aqueous layer was filren:d oft' and purified by column 
chmnatography over silica gel (eluent: CJ12Cb/CH30H Vl/3). The pure ftactions were 
colleclCd and the solvent was evapmated. "nic residue was c:rysllllizd from 013CN. 

20 The a,stals were filtered off and dried. yielding 21 (42 CJ>) of 3-(~hydroxyethyl)-9-
methoxy-2-mcthyl-4H-pyrido[l,2"8]pyrimidin-4-one (intcnnediate 10). 
c) A mixture of intennedjate 10 (14 g) in methanol.~ ml) was hydrogenated at SO °C 
with palladium on activited carbon (10 ~) (2 g) as a catalyst. Alter upadcc of hydrogen 
(2 eq.), the catalyst was filtci'cd off. Tho filtrate was cvaporatc(i and the ~si-was 

2S purified by column chRJmatography over silica gel (eluent : CH20:1/CH]OH 95/S). The 
pme fractions were a>uected and~ solvent was evaporated, yielding 10 g 01 ·«J&) of 
(:t)-6,7,8,9-tcarabydro-3-(2-~)-9-m~-2-mcthyl-4H-pyrido[1;2-a]­

py.rimidin-4-one (intennediate 11). 

30 Bxample6 

Metbanesulfonyl chloride (3.43 g) was added dmpwise to a sthred and cooled (ice water 
bath) mixtme of intennediate 13 (7 g) and N,N-dieth.ylethanamine (3 g) in 'dichlotO­
methane (SO ml). The ~action mixture was stined for 2 houn at RT. The macdon 
mixmrc was washed with WlteJ'~ the organic layer was separated, dried over MgSO.. 

35 filtcled and the solvent was evaporated. yielding 8 g (84CI) of (:t)-6.7 ,8,9-tell'Bhydro-9-
methmy-2-merhy1·3-[2-[(methylsulf<11yl)C>Xy]ethyl]-4H-pyrido[l,2-a)pyrimidin-4-one 
(intennc:diale 12). 
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79~:~t'.' . 
In a similar way, 2-(cthylthio)·3,6-dimedlyl-5-[2.-(methylsulfonyl)oxy]ethyl]-4(3H)-

pyrimidinone bem~)'dradalo (in1cnnr.diatc 13~ was~ from intmmediate 3 and 

2,3,6-trimethyl-S-[2-(mcthylsulfonyl)oxf]ethyl]-4(38)-pyrimidinone (intermediate 14) 

was pepmd fmm inu:rmediate s. 
Bxample7 

a) A mixture of intamcdiale 9 (170 g) and hydmbmmic acid (48 9') (1000 ml) was 

stirred and refluxed ovemilht. The mixtln "'8 cooled and the in=iJ>itatc WU filtmxl 

off, yielding a first fi'action of 100 g. The filttate was e\iaparated, yielding a second 

10 fraction of 30 g. Both fractions wen: recrysrammt from water, yielding 75 g (34 9') of 

3-(2-bromoethyl)-9-hydroxy-2-mcthyl-4H-pyrido(l.2-~J~iclin-4-one monohydro­

bromide (intermediate 15). 

b) A mix.tum of internieCliate 15 (SS g) and hydrobromic acid (48 CJ&) (SS g) in methanol 

(700 ml) was hydrogenated with pallacti~ on act;ivated carbon (10 9') (5 g) as a 

15 catalyst. After completion, the precipitate was filtemd off~ the filtrate evaporared. 

Ammonium hydroxide wu added to the resi:due whi~ was subsequently extracted with 

CHC13. The separated organic layer was dried anc1· evaparated, The residue was 

purified by column chromaU>graphy over silica gel (eluent : QI03fCH30H 90/10). 

The pme fractions were collected, the solvent was evaporatm and the residue was 
20 recrystallized from 4-methyl-2-pentanmle, yielding 17 g (44 CJ&) of (±)-6,7 ,8,9-

tetrahyd1o-3-(2-bromoethyl)-9-hydmxy.;.2-methyl-4H-pyrldo[l,2-a]pyrimidin-4-one 

(intermediate 16). 

B. Preparation of tbe mmpounds of fonnyla «> 
25 ~a 

A mixture of 1·(4-pi~l)-lH-indole (4.1 g), ~oroethyl)-7-methyl-SH-

thiazolo[3,2-a]pyrimidin-S-one (3.4 g), prepared as described in EP-A~, 196, 132, 

sodium carbonate (6 g) and potassium iodide (0.1 g) in 4-mcthyl-2-pcntanone (2SO ml) 

was stined and t"efluxcd ovc:might. ~ wann teaction mixture was filtered and the 

30 filtrate was ev~ The~ was puriried over silica gel on a glass filter (eluent : 

CH2C2/C2ffsOH 90/10). ~pure ~ons were col~ted and the solvent was 
evaporated. The resld~ was ~lized from DlPB with a small amount of CH3CN. 

The pretj~te was ~off and dri~. yiel<Jing 3 g (Siii&) 6.;[2-[4-(IH-indol-1-yl)-1-

piperidinyl]c~yl]-7-methyl-SH-thiazolo[3,2-a]pyrimidin-5-one (compound 3; 

35 mp. 134.4 °C). 
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Bpnmte9 . . . . 
6-[2-[4-(lli-indol-l-yl)-1-~yl)ethyl]-3,7-dimethyl-SH-thiamlo(3,2-a]pyrimidin-

5-one was preparecl acmding to the procecl1ft described in example 7 without the 

pcscnce of potassium iodide (compound 6; mp. 189.8 °C). 

Exam»le 10 
A mixtum of 6-(2-cblmoethyl)-2,7-dimethyl-SH-1.3,4-thladiamlo[3,2-a]pyrimiclin-'-one 
(3.6 g), preparecl as described in BP-A-0,353.821, 5-ftuom-1-(4-piperldinyl)-lH-indolc 
(3.3 g), prepaml aa:mding to the procedun: described in Synthetic Communicadans, Ja 

. . ' . 

10 .{3l. 265-273 (1988). sodium c8lbonate (11), potassium iodide (catalytic quanti1¥) and 

15 

20 

sodium hydrogen ·cirbonatc (2 g) in 4-medlyJ..2-pentamme (150 ml) and 2-ethoxycthanol 
(50 ml) was sdnal and refluxed ovemighL The mbuQre was filtered and the filtrate was 

washed with water. The organic layer was separated, dried. filtcnd and 1he solvent 
evapol'lled. The residue was purified by column chromat0paphy over silica gel (eluent 
CH2Cl2/CH30H 9515). The puns fracdons were co~ted and the solvent wu 
evaporated. The rcmduc WU Cl)'StlDbed from DIPFJQ13CN. The precipitate was 

filtm:d oft dried and pudfied. b)' high-perfmmancc liquid chromatography over RP-18 
(eluent: (O.SCJ, NILJOAc m lflO)JCH3()HllBP S0/4W10). The pme fractions were 
co1lectecl and the solvent was evaparated, yiolding 1~37 g (2()'1>) 6-[2-[4-(S·fluoro-IH­
indol-1-yl)-1-pipcridinyl]-ethyl]-2,7-dhnethyl-SH-1,3,4-tbiadiamlo[3.2-a]pyrimiclin-5-
one (compound 8; mp. 194.1 °C). 

Example 11 

A mixture of 6-(2-bromoethyl)-1,2,7-crimethyl-lH,SH-imidam[l,2-a]pyrimidin-S-one · 
25 (8.85 g), prcpaml as described jn EP-0,378,255, 1-(4-piperidinyl)~lH-indole (2 g) and 

N-(1-mcthylcthyl)-2-popaoamino (12 g) in elhano1 (100 ml) WU stiired and !dluxed 

for 6 hams. '!be solvent was.cvapcntecl and die miduo was·stbred in watm"and 
subsequently cxttacacd with CH202~ The sepamted organic layer was dried, filtmcd 

30 

35 

and the solvent was evaporated.·· 11Knmidue wu purified by colmnn chromatography 

over silica gel (elucnt: CH202/CH30H 95/S). The pum fiacdoOs ~collected and the 

solvent was evapara1CCL The residUo was cryStallimi from CH3CNJDIPB and the 

precipitate WU filtered off and dried, yielding 2.S S (62'.i) 6-[2-[4-(lH-indol-l-yl)-1-
piperidinyl]edlyl)-1,2,7-lrimetbylimidazo[l.2-a]pyrimidin-S(lll)-one (compound 9; 
mp. 165.7 °C). 

Example 12 

1-(1-bmmoethyl)-2H-benzimidazol-2-one (4.8 g) was added to a mixtme of 
1-(4-piperidinyl)-lH-indole (5.6 I). sodium methylate (1 g) and sodium carbonate (S g) 

in 4-mcthyJ..2-pemanone (250 ml). 'lbc reaction mixture was sth'ml and tefluxecl 
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overnight. TJJe ~was filteled while still warm. Tho filuatc was evapomaL The 

residue was purified over •ilk:• gel on a glass filter (eluena: 01202/C2HsOH 90/10). 

1bc pure fractions~~ and the solvent was evaporaled. 1be residue was 
diisolwid in warm ethanol aDcl ~into the (B)-1-butenedioic acid salt (1:1). Tho 

s mixtme was cooled. 'lbc piedpitate was filtered off and dried. yielding: 8.7 g 

(91 CJ>)t,3-dihyclr0..1-(2.(4-(lH-~l-1-yl}-l·piperidiDYl]cthyl)-2H-benzbnidazol-2-one 

(B}-2-butenedioate (1:1) (compouncl26; mp. 205.3 °C) 

&anmlo 13 

10 A mixtme of S-fluaro-1-(4-~yl}-JH-indolc (3.2 g). l-(3-chloropropyl)·l13· 

dihydro-2H-benzimidaml-~ (3:g), Nl/-cJjcdiylcthanamine (3 ml) and potassium 

iodide (0.l g) in toluene (200 ml) Was stizml anchdluxcd overnight. The mlCtion 

inixrum was coC>led, washed with water and the organic JaF was separated. dried, 

filtered and the solvent was evapomaL The residue was pmified by column 
15 chromatography mer sllic& gel (eluent: CH2Cl:zJCH30H 95/S). The 1J1R fractions were 

collected and the solvent was cmpalaled. 1be tmlue was dissolved iD ethanol and 
converted into the (E)-2-bUtcnedioic acid salt (1:1). 1be mixt1n was allowed to Cool, 
while stirring. The preeipitatc w.is fil.-ed off and dried. ~g 3 g (42CJ,) 1-[3-[4-(5-

fluom-lH-indol-1-yl)-1-piperidinyl])>J'OPYl]-1,3-dihydro-2H-bcnzimidazol-2-one 

20 (E)-2-butenedioate (1:1) (compouncl28; mp. 192.S 0 C). 

Tables 1 tt> 4 list similar compoundS that~ pzepared accon.ting to one of the above 

described examples. 

2S Table 1 

Co. Ex. at ~3 R4 -R6-a7. Phys.Data 

No. No. , ·. lmoin°0 

1 9 H H H -S-cH2-CH.2- 190.2 
2 9 F H H -S-CH2-CH2- 200.0 

3 8 H H H -S-CH=CH· 134.4 
4 8 F H H -S-at-cH~ 126.6 

6 9 H H H -S-al=C(CH3)- 189.8 
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Co. Ex. Rl .R3 a4 -R6-R7- Phys.Data 
No. No. lmnin°Cl 

8 10 F H H .. -S-C(cil3)=N- 194.1 

9. 11 H H H -N(CH3)-C(CJl3)=CH·· 165.7 
10 8 F H H .· ~CH=C(Cff3)-0- .. 208.4 
11 8 H H H -(CH2>4- . ' 

142.3 
12 ' 8 F H H -<CH2>4- 173.8 
13 11 H H II -Cfl(Olf)-(Ql2)3- (±)/ 1S4.4 
14 11 F H ff .Ql(QH)-CCH2>3- (±)/ 192.0 
15 11 F H H -CH(()a13)-(CH2)3- · . (±)/ 159.6 
16 9 H H H -S-(Cll2)3- 153.0 
17 9 F ii H -S-(CH2}3- 173.1 
18 13 F H a -CH=CH-Qi=CH- 144.4 
19 8 H H H -C(CH3)~-CH=CH- 127.6 
20 8 F H H -C(cH3)==Cff..CH=CH- 165.7 
29 11 F H H -(CH2)3-CH(CH3)- 165.9 
30 11 F -C113 -C6Hs -<CHV4- 147.7 
32 11 H -CH3 H -(~- 140.2 
33 11 -OCH3 H H -(CH2)4- 154.7 
36 11 H -CH3 -CH3 -(CH2}4- • 149.2 
37 11 -CH3 H H ·(CH2>4- 161.2 
38 11 a H H -(CH2)4- 184.0 

T&ble2 

Co. No. F.x. No. Rl R3 R4 -R6-R7- Phvs. Data cnm· in °Cl 
5 11 H H H -S-CH=CH- 143.4· 
31 11 H H H -(CH2)4- 119.2 
34 11 H -CH3 H -(CH2)4- . 99.4 

35 11 H -cH3 -CH3 -(CH2)4- 123.7 
s 
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Tahle3 

Co. No. Bx. No •. at a6 PhYlic. Data (mo. in °a 
21 11 H "'.CH3 119.S 

22 11 H -NH2 210.7 

23 8 H -NH-CH3 171.9 

24 8 F -NH-CH3 179.8 

25 11 H -S-CH2-CH3 129.S 

5 Table4 

H-$~-{)-a. 
Rt 

0 
II 

HO-C H 
'c==c' 

• x ff"' 'C-OH 
II 

0 

Co. No. Bx. No. at n x Phys. Data (mp. in °Cl 

26 12 H 2 1 205.3 
27 9 F 2 111. 179.8 

28 13 F 3 I 192.5 

c. PbannacoloA;al ExtUQple 

10 Example 14 ; ."amno&J1hine. D'Ja>WDipe. ~ne CATN> Min rats" 
The antipsychotic actiYity of ibc subp:i·compounds is evidenced by the experimental 

data obtained in the eombinecl apomorphine (APO), tryptimii1c (TRY) and 
norepinephrinc.(NOa) test in tats. Said combined apomorpbine, tryptamine and 

ncnpinephrine test is dcseribed in Arch. Int. Phannacodyn., m, 238-253 (1977) and 
15 provides an emphical evaluation of the relative specificity with which drugs may effect 

panicular nemonnsmitlrz systeins centrally (CNS) as well• peripherally. In 
padicular, the aeai demonmares the antagonistic aclivity of the tested compounds of 
fmmula (I) on dopamine (by.~ the. symptoms elicited with the dopamine agonist 

apomOl:phine), on semtonin (by pnsventing rhc cen1ral symptoms (convulsions) and 

20 peripheral symptoms (hyperaemia) elicited with seJOtOnin or ttyptamine), and on 
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norepinephrine (by JRventing or dek.Yfn& ~';'POD adminimadon of the a-agonist 
norepinephrinc). The favourable phannaU>logical pioperty of the compounds of fonnula 
(I) lies in the absence ma stmog err~ •tqonistic activity (column NOR) 
leading to an~ .... dissociation between -.Mh-.I a,..aA..........: .. anta-;..;,. . . UHJAV"~ . . .. .· 1"4•....-11& ---5"0 ...,. .... ._ acuYJty 

s and central serotonin (column 1RY conwl$i<>nS) and ccnttal dopamine (column APO) 
antagonistic aclivity. 
The teSt is canied out following the ~s described inBP-A-0,196,132 and the 
~ental d8la am summamed in Tables. 

10 Tables 

Compound 
.. 

Combined test iil ~ ED(ll in m1 'k2 . :, 

Number APO 1RY TRY NOR 
convulsions . . 

1 0.63 0.63 0.04 > 10 
2 0.16 0.63 0.01 10 
3 0.16 0.16 0.01 >10 
4 0.04 . 0.04 0.01 2.S 
s 0.08 0.31 0.02 >10 
6 0.16 0.16 0.01 10 
7 0.63 2.S 0.04 > 10 
8 0.63 0.63 o.o~ ·· •:·:•' 

IO 
10 0.63 0.16 0.0025 10 
12 0.31 0.31 0.02 > 10 
15 0.16 0.63 0.01 10 

16 0.16 0.63 0.02 10 
17 o.os 0.16 . ~.()2 s 
18 0.08 0.08 0.01 s 
19 0.63 2.S 0.«$3 >10 
20 0.63 O.fj3 0.16 >10 
24 0.63 0.16 0.01 10 

25 0.63 2.5 0.16 >10 
28 0.16 0.16 ().01 > 10 
29 0.08 0.31 0.005 s 
31 1.25 1.25 0.31 >10 
34 s > 10 ~0.63 :I! 10 
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n. Compmitioo examples 

"Active ingredieni'' (A.l) as used duoupout these examples ieJates ~ a compound of 
formula (1). a phannac:ntically acc:cptab1e addition salt or a stereochemically isomeric 
form thereof. 

BxamVlo 15·; Cgpsg1es 
20 g Of the A.I., 6.1 ~um lauryl sulfate. 56 ~ stan:b. 56 g lactosc, 0.8 g colloidal 
silicon dioxide, and 1.2 g magneaium stearme are vigorousiy stirred topther. The 

resulting mixture is subsriqucndy filled into 1000 suitable hardened gelatin capsules. each 

10 comprising 20 mg of the AJ •. 

Example 16 ; pilm:CQAtcd tablets 
~n.af1"Rlm.mt1 
A mixture of 100 g of the A.l, 570 g lac&PSe and 200 g staJCh is mixed well and 

15 thereafter humidified with a solution of S 1 sodium dodecyl sulfate and 10 g polyvmyl­
pynolidone in about 200 ml of water. The wet powder mixture is sieved, dried and 

sieved again. Then there are added 100 g microcryslalline cellulose and 15 g 

hydrogenated vegetable oil The whole is mixed·weU ~compressed into tablets, giving 

10.000 tablets, each comprising 10 mg of the active ingredient. 

20 ~0-

To a solDtion of 10 g methyl c:d1ulosc in 75 Dil of dcnaturatlld ethanol them is added a 
soludon of S g of ethyl cellulose in 150 ml of dichkm>metbanc. Then there arc added 75 

ml of dichloromethane and 2.S ml 1,2,3-propanetriol. 10 g of polyethylene glycol is 
molten and dissolved in 75 ml of dichlommethanc. The latter solution is added to the 

25 former and then there are added 2.S g of magnesium octadecanoate, 5 g of 

polyvinylpyrrolidonc and 30 ml of concentnUd colour suspension and the whole is 

homogenatcd. The tablet cmes m: coaled with the thus ob1Bined inixlUl'e in a coming 

apparatus. 

Example 17 ; Og1 solpdm 

30 9 Grams of methyl 4-hydmxybemoaae and 1 gram of propyl 4-hyclroxybemoate wme 
dissolved. in 41 of boiling purifi¢ water. la 3 J ot this solution wme dissolved first 10 

grams of 2,3-dihydroxybutaneclioic acid and thclalflcr 20 grams of the A.I. The latter 

solution was combined with the mnaining part of the fonner solution and 12 J 

1,2,3-propancuiol and 31 of sorbitol 7K solution wem added thereto. 40 Grams of 

35 sodium saccharin wen dissolved in O.S I of water and 2 ml of mspbcrry and 2 ml of 
goosebcay essence wme added. The latter solution was combined with the former, water 

was added q.s .. to a volume of 20 J providing an ma1 solution comprising 5 mg of the 
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active in~t per teaspoODful (S ml). The iesulting soluam was filled in suitable 
. . . ; . . 

containers. 

Exanmle 18 : Iqjectable mludm 
5 1.8 Onuns methyl 4-hydroxybenzaatc and 0.2 grams FOP)'l 4-hydroxyl>cnzoate wme 

dissolved in about O.S 1 of boiling water for injection. After c:Ooling to~ SOOC there 

wem addt.d while sdning 4 grajm laCtic acid, (>.os ~ propy~ gl~ and 4 gnuns 

of the A.L The solusion was~ to l'OOlp temperatlJm and sopplemen1Cd with water 

tor injection q.s. ad 11, giving a solution comprising 4 ~of .A.I.. The solution was 

10 sterilized by filtration and filled in sterile containcn. 
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1. A compound of formula 

0-.~ D-Alt-N h 
R2)'( ~1 

(I) 

a phannieeatically acceptable addition salt ar a stcrcochemically isomeric form 
thCleOf, wherein : 

the dashed line designates an optional bond;· 

R 1 and a2 am each independently hydrogen, halo~n. CJ-681kyl or C1-681kYloxy; 
10 a3 and R4 am ~h independendy hydrogen, C1.;tjaikyJ. phenyl or phenyl 

substituted with. on~ two or duet: substituents selecred from halo, hydroxy, nitto, 
cyano. trifluoromethyJ. Ct-611ky~ C1.6Blkyloxy, CJ.681kylthio. mercapto, 
amino, mono- and di(Ct-6Blkyl)amino, carboxyl. Ct-681kyloxycarbonyl and 
C1.6a).kylcarbonyl; 

15 Allds Ct 4alkanediyl; 

D is a radical of formula 

R6. N R5 

R''r~. M 
0 

20 whemn RS is hydrogen or Ct-6Blkyl; 
R6is hydmgen, Ct-6B)kyl, Ci-68ikYloxy, Ct-6aJkylthio, amino or 
mono- ar di(CJ.6Blkyl)amino; and 
R 7 is hydrogen or Ct-61lkyl; or 

R.6 and R71Bken IOICthcr may fonn a bivalent radical-R6-a7 •• in 

25 particular~ -R6-a7. ~ay be 
-CH2-CH2-Cff2;. (a-1-); 

-aI2·CH~-CH2-CH2- (a-2); 

-CH=CH-CH2- (a-3); 
~ql2-CH=CH- (a-4) or 

30 -CH=CH-CH=CH- (a-S); 
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wherein one or two hydrogen atoms of said radicals (a-1) to (a-5) each 
indcpcndcntly may be replaced by CJ-681kyl, hydroxy, CJ-681kyloxy 
or C1-1()alkylcarbonyloxy; or 
-R6..R7-may also be 

-S-CH2-CH2- (a-6); 

-S-CH2-CH2-CH2- (a-7); 

-S-Cll•CH· (a-8); 

-NH-CH2-CH2- (a-9); 

-NH-CH2.-CH2-CH2- (a-10); 
-NH-CH-cH-

-NH-CHi.N-

·S-CH=N­
-ea:ca;.0-

(a-11); 

(a-12); 

(a-13)or 

(a-14); 

wherein one or Whem possible two or dm:e hydrogen atoms in said . 
radicals (a-6) ro (a-14) each independently may be n:placed by 
CJ.6alkyl; 

or D is a mdical of fonnula 

0 

R1-N~-

o (c) 

2. A compound according to claim 1, wherein D is a radical of formula 

N Rs ~w:X N a5 tY_;x (,N'f' a•-{Y~ at'\..-N. . . at?'\..-N N .... N 

0 0 0 
(d-1) (d-2) (d-3) 

N as 

·~~· ('( .. s+ R'~N (o ... N ; ... ><.,, 7 
0 0 0 

(cM) (d-5) (cMS) 
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(cl-9) 

whcrcin RS u dcfjned as in claim 1; R9 and RlO each independently are hydrogen or 
C1-6Blkyl; Rll u Ct~l. hy4roxy, CJ~loxy or Ci,.t()a]kylcarbonyloxy; and 

R 12 is hydrogen, c;1-l, CJ-~kyloxy,:C1-~~. amino or mono- or 
di(CJ.6Blkyl)amino. 

3. A compound according to c• 1. wh=in Alk is C2-48llamediyL 

4. A compound acconting to cJaim 1, wheiein R 1 is hydrogen or halogen and R2 is 

hydrogen. 

S. A compound accorclin111> ~ l, wben:in the compound is selected from 

15 3-[2-[4-(S-fluom-lH-indol-1-yl)-1-pipcridinyl]cthyl)-6,7,8,9-telrahydro-2-methyl-

. 4H-pyrido[l,2-a]pyrimidin-4-one; 

6-[2-[4-(S-tluoro-lH-indol-l-yl)-1-piperlclinyl]cthyl]-7-methyl-SH-thiazolo..[3,2-a]­

pyrimidin-S-one; 
S-[2-[4-(S-fluoro-IH-indol-J-yl)-1-piperidinyl]ethyl)-3,6-dimethyl-2-(methylamino)-

20 . 4(3H)-pyrimidinone; and 

2,3-dihydro-6-[2-{4-(1R·in401·1-yl)-1-piperidinyl]ethyl]-7-methyl-SH-thiazolo­

[3,2-a]pyrimic:tin-S-one; a pharmaceutiCally ~ llddition salt or a 
stereochemically isomeric form thmof. . 

25 6. A pharmacemical composition comprising a pbannaceudcaDy acceptable calrier and, 

as active in~t, a therapeiir:icaly effecdve amount at a compound as claimed in 

any one of the claims 1 to 5. . · 

7. A process of preparing a phannaceutical composition as claimed in claim 6, 

30 chlll8CICJi7.ed m that a ~tically acceptable canir:r is mtimately mixed with a 
thenpeutically cffcclivo amount of a compound as claimed in any one of cJaims 1 ro 5. 
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8. A compound as claimed in any one of claims 1 to S for use as a medicine. 

9. Use of a compound as claimed in any one of claims. I to S for the manufacture of a 

medicament for tteating psychotic diseases. 

10. A process of preparing a compound as claimed in~ 1, chamcterip;d. by 

a) N-alkylating an intermediate of fonnula 

H-o-{r• OQ 

a2X ~R1 

10 whemin the dashed line, Rl, R2, R.3 8nd R4 are defined as in claim 1, With an 

intennediare of formula D-Alk· W (DI), wherein Dis defilied as in clainl I and W 

15 

20 

represents an appropriate reactive leaving group; 

b) cyclizing an intermediate of fomm1a 

wherein D, A1k, R 1 and a2 are defined as in claim i ·and Wis a reactive leaving group; 

in a ieacdon inert solvent and in die pscnce of a miucing agent, thus obtahUng a 
compound of fonnula 

1>-a-{)--3 
. a2;(. ~a• 

wherein D, Alk, R 1 and R2 arc dcfmed as in claim 1; 

c) converting compounds of formula (1).mlO each other followin1 mt-known 
traDsfonnations, and further, if desired, convel'ting the ccmpounds of fmmula (I), into a 

2S therapeuticaJly actiw non-toxic acid addition salt by 11'Ca1D1Cnt with an acid, or inlO a 
therapeutically active non-toxic base addition salt by ireatmcnt with a bm, or 

conversely, converdng the acid addidan salt form into the frao.base by tmatment with 

alkali, or convening the base addidon salt inro the free acid by uatrnent with acid; and, 

.if desired, preparing sremochemically iscmeric forms thcftof. 

.;._. 


