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- "H NMR (CDChy): 2.45 (s, 3H); 2.96 (s, 3H); 3.15 (t, 2H): 4.45 (t, 2H);
7.33 (d, 1H); 7.98-8.11 (m, 2H).
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Mp 164-166 °C. 'H NMR
(DMSO-dg): 1.85-2.10 (m, 4H); 2.25 (s, 3H); 2. 65-3.00 (m, 7H); 3.30-3.45 (m, 2H); 6.60 (s,

3H (fumerate)); 7.00 (dd, TH); 7.10 (d, 1H); 7.20 (d, 1H); 7.30-7.45 (m, 3H); 7.65 (d, 1H);
0.85 (s, 111); 11.05 (s, 1H). MS m/z: 410 (MH+), 259, 247, 176.
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‘Mp 116-125°C.'H

NMR (DMSO-dg): 1.75-1.85 (m, 1H); 1.85-2.05 (m, 3H); 2.05-2.25 (m, 6H); 2.30 (s, 3H);
2.90-3.25 (m, SH); 3.65 (d, 2H); 6.85-6.95 (m, 1H); 7.10 (d, 1H); 7.25 (s, 1H); 7.30-7.40
(m, 2H); 7.40 (d, tH); 7.55 (s, LH); 9.65 (s, 1H); 11.00 (s, 1H). MS nv/z: 434 (MII+).
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TWDOLE DERTVATIVES USEFTIL FOR TILE TREATMENT OF CNS DISORDERS
Field of the Inventian

The present invention relates to & novel class of indels derivatives baving affinity for the
dopamine Dy receptor. The compounds have antagonistic effect at the dopanrine Dy receptor
and are therefore useful in the treatment of certain paychiatric and neurologic disorders, in
particular psychoses. Some of the compemnds also heve afinity for the 3-HTas andfor the 5-

T vecepiorand some of the compounds are serctomin reupteke ishibitors.
Background of the Invention.

AT 332401 discloses compounds of the general formula

—,

N/(CH:,)D GD—U—X;

wherein R is hydrogen or alkyl, R; and Ry are hydrogen or alkyl, p is 2 or 3 and X is
hydrogen, fhioro, chlore or bromo. The compounds are said o be useful as newroleptics.

The patent does not contain any experimental data.

WO 95/11680 relates to a broad class of compounds having antipsychotic activity. One

group of compounds claimed are compounds having the formula

Rr.\
Y
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wherein X ig Q, 8, NH or NRa, Alk is alkylene, Wy is CH, O, 8 or NH, and R is liydrogen,
alkyl, alkoxy, bydroxy, carboxyl, halogen, amino, alkylamino, dialkylamine, nitro,
alkyithio, trifluoromethoxy, cyame, acylemine, trifluoroacetyl, aminocarbonyl,
monoatkylaminocarbomyl, diallkylaminocarbonyl, ets.  The application dacs not cxplain
any meclimism of action, but the compounds are said 1o have a reduced tendoney to cause

extrapyramidal side effects.

Dopamine T4 receptors belong to the dopamine Dp subfamily of receptors which is
considered te be responsible for the antipsycholic effeci of newrvleptics, The side effects of
newroleptic drugs which primacily exert their effect via antagonism of Dy receptors ars
known lo be due to I receptor antagonism in the stristal repiong of the brain. However,
dopamine Dy receptors are primarily located in areas of ihe brain other than siriatum,
sugzesting that selective antagonists of the dopamine Dy receptor will be devoid of
exirapyrainidal side effects, This is illusirated by the antipsychotic clozapine, which exerts
higher affinity for D4 than D; receptors and is lacking extrapyramidal side effects (Van Tol
et al, Nuature 1991, 250, 610; Hadley Medicinal Research Reviews 19%6, 16, 507-526, and
Sanner £xp. Opin. Ther. Patents 1998, §, 383-393).

A mumber of Dy ligands, which were postulated ta be selective Dy receplor antagonists (L~
745,879 and U-101958), have heen shown to posses antipsychotic potential (Mattsbach et
al. Psychapharmacoiogy 1998, 135, 194-200). However, reeently it has been reported that
thess compounds arc partial Dy rocoplor agonists in various in vitro efficacy ussays (Gazi et
al Br. [ Pharmacal, 1998, (24, §89-8956 and Gazt et al. Br. S Pharmacol. 1999, 128, 613-
£20), Purtherroare, it was shown that closapine, which js an effective antipsychotic, is a
silent Dy antagonists (Gazi et al. Br. [ Pharmacol. 1999, 728, 613-620),

Conscquently, By ligands which are partial Dy receptor agonists or antagonists may have
beneficial effects against psychoses.

Dopamine D; anlagonists may also be useful for the trealment of cogritive deficits (Jentsch
et al. Pspchapharmacelogy 1999, 142, 78-84).

JP 2004-504396 A 2004.2.12
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Furthermore, evidence for a genetic association between, the "primarily inattentive" subtype
of attention defleit hyperactivity disorder (ADHD) and a tandem duplication polymorphism
in the gene encoding the dopamine D4 receptor has been published (McCracken et al. Mol
Fsychiafry 2000, 5, 531-536). This clearly indicates a lirk between fhe dopamine Dy
receptor and ADHD, and ligands affecting this receptor may be useful for the ircaiment of
this parficular disorder-

Various effects are kmown. with respect to compounds which are ligands at ihe different
serotonin receplor sublypes. As regards the 5-HTaa receptor, which was previonsly referred

to as the 5-HT, receplor, the following effects have been reported, et

Antidepressive effect and improvement of the sleep qualily (Meert et al. Drug. Dev. Res.
1989, I8, 119), reduction of the negative symptoms of schizophrenia and of extrapyramidat
side effects caused by treatment with classical neuroleptics in schizophrenic paticnts
{Gelders Brivish J. Psychiatry 1989, 153 {suppl. 5), 33). Furthermore, selcctive 5-HTaa
antagonists could be effective in the prophylaxis and trcatment of migraine (Scrip Report;
“Migraine — Current trends in research and treatment”; PIB Publications Lid.; May 1991)
and in the treatment of amdety (Colpart et al. Psychopharmacology 1985, 86, 303-305 and
Pemregaard of 2l. Cerrert Opinior in Therapeutic Patents 1993, 1, 101-128).

Some clinical sludies implicate the 5-HT, receplor subtype in aggressive behaviour.
Furthermere, atypical seretenin-dopamine antagonist neurolsptics have 5-HT; mcsplor
antagonistic effect in addition to thelr dopamine blocking properties and have been reporied
1o possess anti-aggressive behaviour (Connor ef al. &xp. Opin. Ther. Patents 1998, 84},
350-351)

Recently, evidence has alse acownulated which support the rationale for selective 3-HTas
antagonists a8 drugs capable of treating posifive symptoms of psychosis {Loysen ot al
Current Pharmaceutical Design 1997, 3, 367-390 and Cavlsson Current Opinion in CPNS
Investigational Drugs 2000, 2(1), 22-24).

Compounds which are 5-HT reaptake inhibitors are well-known antidepressant drugs,

JP 2004-504396 A 2004.2.12
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5-HT ligands have beon found to awgoent the offect of S-HT reupteke inhibitors in

microdialysis cxperiments and agimal wedels, and sompoonds having 5-HT remptake

inhibiting effect comnbined with effinify for the 5-HTic receptor may therefore be

particwlarly uscful for the frestment of depression and other disorders responsive to

serotonin reuplake inhibitors (PCT application No. PCT/DE.00/00471).

Accordingly, dopamine D, receptor ligands are potential diugs for the treatment of
schizophrenia and other psychoses, and compounds with combined effects at the 5-HT
iransporter may bave the [rther benefit of improved effeet on depressive and negative
syinptoms in schizophrenio paticats. Compounds with cembined effeet at the depamine Dy
receptor aud the 5-HTy, receptor may have the benefit of improved effect on positive and
negalive symptoms of schizophreniz and the benefit of effect on depressive and anxiety

symptoms.
In particular, the compounds of the invention are considered useful in the treatment of
positive and negative symptoms of schizophrenia without inducing extrapyramidal sidc

sffects.

Sununary of the Invention

The object of the present invention iz to provide compounds that are partial agonists or
antagomisis af the dopamine Dy receptor and such conmpournds with combined effects af the

dopamine T receptor, the 5-H T2 receptor, the 5-HTye anddor the 5-HT transporter.

Accordingly, the present invention relates to novel compounds of the formula T

-
. B "\
_3%)‘;" N (BHzla— W —(CHzh . 4
o . /J \_J \ o
RT la‘ 0]

JP 2004-504396 A 2004.2.12
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wherein R js hyidrogen or Cre-aliyl, Cre-alkenyl, Coeallynyl, Cag-cycloaliyl or Cix

cyeloalkyl-Cy.g-alkyl, all of which may be substituted one or more times with substitucnts
sciected from halogen, cyano, nitro, amino, hydroxy, thicl, C,g-alkoxy, C,s-alkylthio
triflucromethyl, triftuoromethylsulformyl and Cy_g-alkylsalfonyl, or R is aryl, aryl-C) g-allyl,
betsrouryl, heteromry]-Cy o-alkyl where the aryl and heteroaryl groups may be suhstiluted
one or more {imes with substituents selected from halogen, cyano, nitro, amine, Cg-alliyl,
Cis-alkoxy, C)s-alkylthio, hydroxy, thiol, trifluoromethyl, trifluoromethylsulfonyl and Cy.g
alicylsulfonyl, or R' is -NR'R” whergin R’ and R” ave independently selected from hydrogen
and Cg-alkyl, aryl, aryl-£.¢-alkyl, heteroary]l sud helercaryl-Crg-alkyl, all of which way
be subsbituted one or mere times with substitnents selected from halogen, ecyape, nitro,
aming, Cigalkyl, Cis alkoxy, Crgealkylihio, hydroxy, thiol, triflucromethyl,
wifluoromethylsul fonyl, and € 4 alkylsulfory], or R' is & saturated or partiafly saturated 5
10 6 membered ring containing one, two or three hetero aioms sclected from O, 5 and a
group N-R’ whergin R? is hydropen or ) gallyl optionally subsiituted with substituents
selecied from halogen, cyano, nitro, amino, Cyg-alkoxy, Cyg-alkylthio, hydroxy, thisl,
iriflucromethyl, tifluoromethylsulfonyl and ) alkcylsulfonyl;

W is 2 bond or Wis an O, §, €O, C8, SO or 50; group;

n ig 0-6, m is 0-6 and n+n js 0-0; provided that when W is O, or §, n = 2 aud when W is
{0, C8, 8500180, 1 21;

X is C, CH or N, and the doticd line emanating fiom X indicates & bond when X 1s C and ue
bond when X 1s N or (H;

1 s C) gallyl;
R*R’ are selected from hydrogen, halogen, cyano, nitro, amina, C.s-alkyl, Ca.s-alkenyl,

Cogalkynyl, Crgoycloalkyl, Csgpeycloalkyl-Cig-alkyl, Cigsulkoxy, Cig-alkylthio,
hydroxy, thiol, tiflusromethyl, triflusromethylsutfony) and Cp.¢-alkylsulfonyl;

JP 2004-504396 A 2004.2.12
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]
R i3 hydrogen, Crealkyl, Cz.e-alkenyl, Czgalkynyl, Cascycloallyl, Cse-cycloalkyl-C ¢
alkyl, aryl, aryl-C galkyl, acyl, thioacyl, C, g-alkylsulfonyl, tiffucrometinlsulfonyl or
arylsulfonyl, or a pharmaceutically acceptable acid addition salt thercof.

Tn one particular embodiment, the present invention relates to compounds wherein the

indale is bound fo X via position 3 of the indole.

In a further embodiment, the invention relates to such conzpownds whersin W is a bond. In

particular, the present invention relates to compounds wherein n +m is 2.

In a further embodiment, the present invention relates to such compounds whersin R is =

methyl group.

In anther embndiment, the invention relates to compounds whersin the group -NIT-CO-R'
is attached ta the phenyl group in 2 position para to the position of the B? group.

In particular, the present inventicn relates to such compounds, wherein Ris Crg-alkyl, Css-
cycloalkyl, Csg-cycloalkyl-Cig-alkyl, phenyl, phenyl-Cy.c-allyl, furanyl, thienyl, pyridyl,
pymrolyl, pyrimidyl, wherein the phenyl groups may be substitated one or more times with
substituents sclecied from halogen, cyane, nitro, amito, Cig-alkyl, Cig alkoxy, Crs-
zlkylthie, hydroxy, iriflucromethyl, triflueromethylsulfonyl and C,.4 alkylsulfonyl, or R'iz-
NE'R" whereln one of R' aod R is selscted from hydrogen and the other of B! and B is
selected from Crg-zlkyl, phenyl and phenyl-Cg-alkyl, wherein the phenyl grouvps may be
substituted one or mere tines with substituents selected fom balogen, cyano, aifro, ainino,
Cie-alkyl. ) alkoxy, Cg-allcylthio, hydroxy, tritluarometlyyl, trifluoremethylsuifonyl and
Cy.4 allkcylsulfonyl, or R' is a tefrahydropyranyl, merphalino, thiomorpholine, piperidine,
piperazino or a N-(krydroxy-C).4-alkyl)piperazine group

In a specific embodiment, the progent invention relates to a compound selected from
3-(1- {2-T5-(Acetylamino}-2-methyiphenyliethyl Hpiperidin-4-y1)-6-chlore-1H-indols;

3-{1-{2-[54Cyclobutylmethancylamino)-2soethylphenyl]ethyi}piperidin-4-y1)-5-fluoro-
1H-mdale;

JP

2004-504396 A 2004.2.12
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3-(1-{2]3-(Acctylamino)-2-methyiphenyl]ethyl } piperidin-4-y1)-5-fluero-1H-indole;
3-(1-£2-[2-Methyl-5-(thiophen-2-yImethanoylumino)phenyl lethy) piperidin-4-y1)-5-
chlora-1H-indale;

3-(1- {2-[2-Methyl-5-(3-methoxybenzoylamino)phenylJothy!} piperidin-d-y1)-5-chlora-1H-
indrle;

3-(1- {2-[5-(Cy<lopropy'methanoylamine)-2-methylphenyl Jethyl} pipetidio-4-y1)-5-fluora-
1H-indole;

3-(1-{2-[2-Methy]-3-(thicphen-2-yimethaney[wmino)phenyl]ethyl piperidin-4-yl)-3-fluoro-
1H-mdole;

3-(1-{2-{5-(Isobutanoyloming)-2-methyiphenylfothyl} piperidin-4-yl}-5-fluoro-1H-indole;
3-(1-12-[2-Methyl-5-(pivaloylamino)phenyilethyl} piperidin-4-yT)-5-fluero- |H-indole;
3-(1-{2-[5-(Hexanoylamino)-2-methylphenyl]ethyl} piperidin-4-y1)-5- Huoro-1H-indole;
3-(1-{2-[5-{4-Fluorohenzoylamina)-2-methylphenylJethyl} piperidin-4-y1)-S-fluore-1H-
indale;
3.(1~{2-[5-(3-Methoxybenzoylaming)-2-methylphenyllethyl}piperidin-4-yl)-5-fluore- 1 H-
incole;

3-(1-{2-[2-Methyl-5-(pyridin-3-yimethanoylamine)phenyl]ethyl} piperidin-4-y1)-5-fluora-
1H-indole;

3-(1-{2-[2-Methyl-5-(3-pkenylpropanoylamino)phemnyl]ethyl} piperidin-d-yl)-5-flacro-1H-
ndole;

3-(1-{2-[2-Methyi-5-(4-methylbenzoylamino)phenyletiyl} piperidin-4-y1)-3-fluore-1H-
indole;

341-12-[3-Methyl-5-(3-Methyl 3-phenylureido)phenyl]ethyl} piperidin-4-y1)-6-chloro-1H-
indole;

3-{1-{2-[5-(Cyelapropymethanoylammne)-2-methylphenyl Jethyl} piperidin-4-yl}-6-chloro-
iH-indale;
3(1-{2-[2-Meiliyl-5-(thiophen-2-ylmethuno ylarmine)phenyl Jethyl } piperidin-4-yi)-G-chlore-
1H-indole;
3-(1-{2-[5-(Tsobutanoylamino}-2-methylphenyl]ethyl} piperidin-d- y1)-6-chlore-1H-indole;
3-{1-{2-[5-(3-Methoxybenroylanino}-2-racthylphenyl]ethyl } pipcridin-4-yl)-&-chloro-1H-
indole;

3-{1-{2-[2-Methyl-5-(pyridin-3-ylrethanoylarninophenyllethyl} piperidin-4-y1)-6-chlore-
1H-indole;

JP 2004-504396 A 2004.2.12
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3-[i.-(2- {5-[2-(4-Methoxyphenyl)ethanoylamino]-2-metlrylphenyl} ethyl)piperdin-4-v1]-6-
chloro-1H-indole;
3-(1-{2-[2-Mellyl-5-(4-methylberzoylamino)pheny! jethyl } piperidin-4-y1)-6-chlore-1H-
indole;
3-[1-2- {5-[{Cyclopentyhnethanoylyamine]-2-melhylphenyl } ethyl)piperidio-4-yl]-6-clulore-
tH-indole;
3-(1-{2-[2-Methyl-5-(morfolind-ylmethanoylaming)phenyl]ethyl} piperidin-4-¥1)-3-Nuero-
TH-indols;
3-[1-42- {5-[3~{4-Fluorophenyl nreido]-2-methylphenyl} ethyl)piperidin-4-yl|-5-fluora-1H-
indoie;
3(1-{2-[5-(Hexanoylamino)-2-methylphenyl]ethyl} piperidin-4-y1)-7-chloro- 1H-indole;
3-{1-{2-[2-Methyl-5-(teirzhydropyran-4-ylmethanoylamino)phenyl]ethyl} pipetidin-4-y1)-5-
flucro-1H-indolg;
3(1-{2-[5-(4-Chlorobenzeylamine)-2-methylphewyl] ethyl } piperidin-4-y1)-7-chloro-113-
indole;,
3-(1-£2-[5-(3-Cyclohexylprepanoylamine)-2-methylphenyl Jetbyldpiporidin-4-v1)-3-fluare-
1H-mdole,
3-[1-(2-{3-[(3-Phenyipropanayl jamine]-2-methylphenyl} ethylpiperidin4-yl]-7<chlore-1H-
indole;
3-[1-(2-{5-[(2-Phenylethanoytlamino]-2-methylphenyl} ethyl)piperidin-4-y1]-7-chloro-1H-
indole;
3-(1-{2-[2-Methyl-5-{4-methylbenzoylamino)phenyl)ethyl} piperidin-4-y1)-7-chloro-1 -
indole;
3-{1-{2-]3-(Cyclopropyimethanoylamina)-2-meibylphenyl |sthyl} piperidin-4-y]}-7-chlora-
1H-indaole;
3 12~ {5-[2-(4-Fluorophenyethanoylamino [-2-methylphenyl }ethyDpiperidin-4-yl]- 7-
chloro-iH-indole;
3-[1-(Z-{5-2-(4-Methoxyphenyljethmoaylantino]-2-methylphenyl} ethylypiperidin-4-y1]-7-
chiore- {H-indole;
3-[1-(2-{5-[(Cyclobutylmethanoyl Jamine]-2-methylphenyl }ethylpiperidin- 4-y1]-7-chlara-
1H-indels;
3A{1-{2-[5-(benzoylating)- 2-Methylphenyllcthyl}piperidin-4-y)-7-chlore-1H-indule;

JP 2004-504396 A 2004.2.12
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3-(1-{2-[5-(4-Fluerchenzoylamino)-2-methylphend]ethyl} piperidin-4-yl)-7-chlero-1H-
indole;
3-(1-{2-[5-(4-Mcthoxybenzoylamine)-2-methylphenyl]cthyl } piperidin-4-y1)-7-chloro- 1 H-
indole;
3-[1-(2- {z-Methyl-5-{(pyridin-3-ylmethanoyljaminojphenyl} ethyfpiperidin-d-y1]-7-chloro-
1H-Indole,
3-[1-(2-{2-Methyl-5-{(pyridin-4-ylnethanoyl)amine jphenyl} ethyl)piperidin-4-vl]-7-chloro-
1H-indole;
3-{1-(2-{2-Methyl-5-{(thiophen-2 -vimeihanoyl)amina | phenyl ) ethyl ypipenidin-4-y1]-7-
chloro-1H-indole;
3-[1-(2- {2-Methyl-5-[(thiophen-3-ylimethanoyDamino]phenyi} ethy Dpiperidin-4-y1]- 7-
chloro- 1 H-indole;
3-[1-(2-{2-Methy(-5-[(1-[1,2,3]thiadiazol-5-ylmethanoyl)amino]phenyl} ethyl)-piperidin-4-yl]-
7-chlorn-1H-indole;
3-{1-[2-(5- Acetylamino-2-methylphenyl)-ethyl]-3,6-dihydro- 2H-pyridin-4-y1} -5-fluoro-f H-
indole;
3-[1-{2- {2-Methyl-3-[ (pyridin-3-ylmethanoyl)-amino]-phenyl} ~ethyl)-3,6-dihydro-ZA-
pyridin-4-y1]- 5-fluoro-f H-indole;
3-[1-(2-{3-{(¢-Fluorephenylmethanoyl}-amino}-2-methylphenyl} -cthyl)-3,6-dibydro-2H-
pyridin-4-y1j- 3-fluoro-7 F-indels;
3-{1-[2-(5-Acetylamino-2-methylphcnyl)-cthyl]-3,6-dihydro-2H-pyridin-4-yl} -7-chloro-
1H-mdole;
3-(1-(2- {2-Methyl-5-[{pyridin-3-ylmethanoyl}-amino]-phenyl }-ethyl)-3,6-dilyydro-267-
pysidin-d-y1}- 7-chioro-I H-indole and
3-[1-(2-45-[{4-Fluarephenyimethanoyl)-amine|-2-mefhylpheny! } -athyl)-3,6-dihydio-25-
pyTidin-4-yl]- 7-chioro-Jf¥-indole or a pharmaceutically acceptable salt thereof,

The compounds of the mvention are parthial agomists or antagomist al the dopamme Dy
receptors. Many compotmds have combined offect at dopamine Dy receptors and the 5-HT,,
1ecepior, the 5-H Tz recepior and for 5-HT reupteke inhibiting effect.

Accordingly, the compounds of the invention are considered useful in the treatment of

positive and negative symptoms of schizophrenia, other psychoscs, anxicty dizorders, such

JP 2004-504396 A 2004.2.12
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as gencralised amuiety disorder, pamfc disorder and obsessive compulsive disorder,

depression, aggression, side effects induced by conventiona) antipsychotic agents, migraine,
cognitive disorders, ADHD and in the improvement of sleep.

In particular, the compounds of the invention are considered useful in the treatment of
posilive end negative symptoms of schizophrema withou! inducing extrapyramidal side

offects.

in another aspect, the present invention provides a pharmacenticel composition comprising
al leas! one compound of formula I as defined above or u pharnacentically acceplable acid
addition salt thereof in & therapeutically effective amount and in combination with cuc or

more pharmaccutically acceptable carriers or diluents.

In a further aspect, fiie present invention provides the use of 2 compound of formula I as
defined above or an acid addition salt thersof for the manufacture of a phannaceutical

preparation for the treatment of the above mentioned disorders.
Detailed Description of the Invention

The compounds of general formula I may exist as optical isorers (hereol and such optical

isamers are also embrased by the invention.

The term Cr.s-alkyl refers to a branched or unbranched alkyl proup having from. oze to six
carbon atorns inclusive, such as metlyl, elbyl, 1-propyl, 2-propyl, 1-butyl, 2-buiyl, 2-
methyl-2-propyl and 2-methyl-[-propyl.

Similarly, Cag-atkenyl znd Cyg-aliynyl, respectively, designatc such groups having from
two to six carbon atows, including one double bond und one triple bond respectively, such

as cthenyl, propenyl, butenyl, ethynyl, propyny! and butynyl.

The teoms Crealkoxy, Crealilthio, CigalkylssMonyl, Ciselkylaming, G
alkylearbonyl, and the like, desigeate such groups iu which the alkyl group is Cis alkyl as
defied sbove.
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The term Cagevelealky! designates a monoeyelic or bieyelie carboeyele having three to

eight C-atoms, such as eyelopropyl, eyelopentyl, eyclohexyl, cic.
Halogen means fluoro, chloro, bromo or ioido.

As used herein, the term acyl refers to a formyl, C,.¢ -alkylcarbonyl, arylearbooyl,
aryl-Cig-alkylearbonyl, Cig-cycloallcylearbonyl or a Csg-vycloallyl-C.e-alkyl-carbonyl
group and the term thioacyl is the corresponding acyl group in which the carbonyl group is

1cplaced with a thiocarbonyl group.

The term ary] refers to a catbocyclic arematic group, such as phenyl, or vaphthyl, in

particalar phenyl.

The term hetercaryl refers to § membered monecyclic rings such as 14-tetrazalyl, 37-1,2,3-
oxathiazelyl, 3H-1,2d-oxathinzolyl, 3E-1.2,5-oxathiazolyl, 1,3,2-oxathiazolyl, 1,34-
oxathiazolyl, 1,4, 2-oxathiazelyl, 37-1,24-dioxazelyl, 1,3,2-dioxazolyl, 1,4,2-dioxazelyl,
1,2, 3-dithizzolyl, MFE1,24-dithiazolyl,  1,3,2-dithiszolyl, 1,4,2-dithiazolyl, 12,3
oxadiazolyl, 1,24-oxadiszolyl, 1,2.5-oxadiazolyl, 1,3,d-oxadiacolyl, [,2,3-thiadiazolyl,
i,2.4-thiadizzolyl, 1,2,5-thiadjazolyl, 1,34-thiadiszolyl, 1F-1.23-triazelyl, 1H-1,2,4-
friazolyl, isoxazolyl, oxarolyl, isofhiazolyl, thiazolyl, 1H-imidazolyl, 1H-pyrazoly), 1H-
pywrolyl, furanyl, thienyl, 1H-peniazole, 6-membered monocyclic rings such as 1,2,3-
oxathiazinyl, 1,2,4-oxathiazinyl. 1,2,5-oxathiazinyl, 4H-13 5-oxathiazinyl, 1,4,2-
oxathiazingl, 1,4,3-oxathiazinyl, 1,2,3-dicxazinyl, 1,2,4-dioxazinyl, 47-1,3,2-dioxazinyl,
41,3 ,5-dioxazinyl, 14,2-dioxazinyl, 25-1,52-diexaziny], 1,2, 3-diikiazingd, 1,2,4-
dithtazinyl, 41-1.3,2-dithiaziny!, 487-1,3 5-dithiazinyl, 1,4,2~dithiazinyl, 2H-1.3.2-
dithiazinyl, 2H-1,2.3-oxadiaziyl, 2A-1,2 4-oxadiazinyl, 2H-1,2,5-oxadiozinyl, 24-1,2.6-
oxadiszinyl, 2H-1,3 4-oxadiazinyl, 2H-1,3,5-oxadiazinyl, 2A-1,2,3Ahiadiezinyl, 2H-1,2,4-
{hiadiazinyl, 25-1,2,5-thadiazinyl, 25-1,2,6-thiadiavinyl, 2/-1,3,4-thiadiazioyl, 2/4-1,3,5-
thisdiazinyl,  1,2.3-wazinyl, 1.24-mazinyl, 1,3,5-tdezinyl, 2H-1.2-oxacnyl, 2H-1,3-
oxazinyl, 2H-1,4-oxezinyl, 27-1,2-thiazinyl, 2H-1,3-thiazinyl, 2H-1 4-thiazinyl, pyrazinyl,
pyridazinyl, pyrimidyl, pyridyl, 2/f-pyranyl, 2H-hiinyl, or bicyelic rings such as 354-1,2,3-
henzogathiazalyl, 1,3, 2-benrodioxazolyt, 37-1,2,3-benzodithiazolyl, 1,3,2-

benzodithiazolyl, benzfuraragyl, 1[,2,3-benvexadiazoly), 1,2,3-benzothiadiazoly!, 2,1,3-
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henzothiadiszelyl, 1 A-benzetriazolyl, 1,2-henzisoxazotyl, 2,1-benzisoxazolyl,
benuoxazolyl, 1,2-benzisothiazolyl, 2,1-benzisothiazolyl, benzothiazolyl, 1H-
benzimidazolyl, 1H-indazoly!, 3/f-1,2-benroxathiolyl, 1,3-benzoxathiolyl, 3#H-2,1-
benzoxathiolyl, 3H-1,2-beozodioxoiyl, [,3-henzodioxelyl 35-1,2-benzodithiclyl, 1,3-
benzodiftialyl, 1A-indelyl, 2H5-isoindolyl, benzofuranyl, iscbenzofuranyl, I-benzothicnyl,
2-benzothicoyl, 15-2,1-benzoxazinyl, 1H-2,3-benzoxazinyl, 2H-1,2-benzoxazinyl, 25H-1.3-
benzoxazinyl, , 2H-1,4-benzoxazinyl, 24-3,1-benzoxazinyl, 1E-2,1-benzothinzinyi, 114-2,3-
benzothiazinyl, 24-1,2-benzothiszinyl, 244-1,3-benzothiazinyl, 2i1-1,4-benzothiazinyl, 2H-
3,1-benzothiazinyl, cinnolinyl, phtalazinyl, quinazolinyl, quinoxalinyl, isogquinoly],
quinolyl, 1H-2-benzopyranyl, 2H-1-benzopyranyl, 17-2-benzothiopyranyl or 2H-1-
benzothiopyranyl.

R meaning a saturated or partially saturated 3- to 6-membered ring contziming one or bwo
hetere atoms selecied from O, S or a group N-R® includes groups wherein R’ is a group -
CR'E® and groups wherein R is -NR'R? witerein R and R® togcther form a 5- to 6-
membered saturated or partially saturated ring optionally containing an additional N-R”
group or an O or § atom, e.g groups such as piperidiny!, piperazinyl, N-{bydroxy-Cis
allyl)-piperazinyl, wmorpholinyl, thiomorpholinyl, pyrrolidinyl, tetraliydropyridyl,
tetraliydropyranyl, teirahydrofuranyl, ete.

The acid addition salts of the cormpounds of the mvention are pharmaceutically acceptable
saltz formed with non-toxic acids. Exeriplary of such organic salts are those with maleic,
fumarie, benzoie, ascorbic, suceinie, oxalic, bis-methylencsalicylic, methanesulfonic,
cthanedisulfonie, acefic, propionic, tamarie, salicylie, citrie, gluconmic, lactie, malie,
mimdelic, cinnamic, citraconic, sspartic, stearic, palmitic, itaconic, glyeolic, p-
aminobenzoic, glutamic, benzenesulfonic, and theophylline acetic acids, us well as the 8-
halotheophyllines, for example 8-bromatheophylline. Exemplary of such inorganic salts are

those with hydrechioric, hydrobromie, sulfiurie, sulfemic, phosphoric and nitrie acids.

The phavmaceutical conpositions of this invention or these whick are manufactured in
zecordence with this invention may be admiristered by any suitable route, for example

orally in the form of tablets, capsules, powders, syrups, etc., or parenterally in the form of
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solutione for injsction. For preparing such compositicns, melhods well knows in the art may

be used, and any phermaceutically acceptable carriers, diluents, excipients or other additives

norroally used in the art may be used.

5 Conveniently, the compounds of the nventicn are administered o unit dosage formn

containing said conmpounds i an amount of about 0.01 to 100 mg.

The totzl duily dose 1s ususlly in the range of about 0.05 - 500 mgp, and mosi preferably

about 0.1 to 50 mg of the active compound of the invention.

10
The: compounds of the invention may be prepared as follows:
1) Alkylating a piperazine, piperidine or fetrahydropyridine of formula I with an
alkylating derivaiive of formula [T:
B e
/& S R
| L HHN{CH W (Gl p
W, \ .
Rﬂ A N \_/ 4 nrcort
’ lﬂ
15 (u (i)}
wherein B'-R¥, X, W, n, m and the dolled line are as previously defined, and L is & leaving
group such as e.xr. halogen, mesylate or tosylate;
2) Reductive alkylation of an amine of formula II with a reagent of formula IV:
0
R‘
RE
8 R
Sl N
T NH B {CH W {CHy \ ~
R N/J S 4 NHCOR!
R rl\“
) vy

wherein B! — F\s, X, W, n, m and the dolted line are as previously defined, and E is an
aldehyde or an activated carboxylic acid;
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3) Reducing the double bond in the tetrahydropyiidinyl ring in derivatives of formula

Ve

B

" )
\\ —
'—” / " 42:/\
I {CH W — (O 7
| A N7<:> \ ?\NHCOR"
\

RY R?

R

RE

)

3
wherein R'-R¥ , W, n and m are as previously delined;
4) Acylating an amine of formula VI
R "
= R
- | e "';‘ R (EH W —(EH o
o T &
@ T N/J \_/ \ AT
bk
1% ]

wherein R'-R%, XW, n, m and the dotled line are s previously defined by the use of u
carboxyfic acid and a coupling reagent, an activated ester, an acid ebloride, an isocyanate, a
cathamey) chloride or a hy a two-step procedure by treatment with phosgenc followed by

15 addition of an amine;

5 Cleaving a polymer bound derivative of formula VII

=
RE [
|_[—‘x"). N—{CHaJp W —
T Haly W — (CHz)m
. AN
~ &i\
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wherein RARY, X, W, n and m are as previously defined and R70H s hydroxyethyl or

hydroxymethyl polystyrepe, Wang resin or analogous polyethylene glycol polystyrene

resing, whereupon the compound of Formala T {s isolated as the frec base or a2 pharma-

centically acceptable acid sddition salt therzof.

The alkylation according to method 1) 1s convenicntly performed in an inert organic selvent
such as a suitably boiling alachol or ketone, preferably in the presence of an organic or
inorganic base (potassium carbonate, diisoprapylethylamine or triethylamine) at reflux
temperature. Altematively, the alkylation can be performed «f a fixed femperaiure which is
different from the boiling point, in one of the above-mentioned solvenls or in dimethyl
formamide (DMF), dimethylsulfoxide {DMSO} or N-methylpyrrolidio-2-ons  (NMP),
preferably in the presence of a hase. The synthesis of the amines of formula U, 3-(piperidin-
4-yI)-1/1-indolcs apd 3-(3,6-dihydro-2H-pyridin-4-yl)-1 H-indoles, has been described in the
literature {seg EP-A1-463348),

The allcylating derivatives of formula TIT are prepared by nitration of the alkyl-sabstituted
phenylacetic acids followed by reduction of the nitro group, e.g. with tin(IT) chloride and
functionalization of the produced ammo group. The carboxylic acid is subsequently reduced
0 the corresponding alcohol, e.g. by treaiment with borane followed by conversion of the
aleohol to a leaving group, e.g. by treatment with methanc sulfonyl chloride or thionyl

bromide.

YThe reductive alkylation according to method 2) is performed by standard litersture
wethods, The reaction ¢an be performed in (wo sfeps, e.g. coupling of amines of formula 11
with reagent of formula 1V by standard methods vig fhe carboxylic acid chloride, activated
esters of by the use of carboxylic acids in combination with a coupling reagent such as ¢.g.
dicyelohexyl carbodiitmde, [ollowed by reduction of the resulting amide with lithiom
aturminum hydnide or alanc. The carboxylic acid of formula IV is prepured by niiration of
the alkyl-substituted phenylacolic acid followed by reduction of the nitre group, e.g with
tiu(ll) chloride and finally functionalization of the resulting amino group.

The reaction can alse be performed by a standard ene-pot procedure, ¢.g. using a reductive

amination of amines of formula I and aldehydes of formula TV. The aldehydes of forrmula
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1V are prepared by reduction of the before mentioned functionalized {aminophenyljacetic

acid by treatment with a reducing agent such us e.g borane. The resulting zleohol is
converted to the comesponding aldehyde by standard oxidation methods, e.g. pyridinium

chlorochromate.

The reduction of the double hond aceording to method 3) is penerally performed by
catalytic hydrogenation at low pressure (=X § atm.) in a Parr apparatus, or by using reducing
agents such as diborane or hydroboric derivatives zs produced in sitw {rom MaBH, in
trifluoroacetic acid in inert solvents such as tefrahydrofran (THF), dioxanc or dicthyl cther.

The acylation according to method 4) is conveniently performed by stendard methods wa
the carboxylic acid chloride, activated esfers or by the use of carboxybc acids in
combination with coupling reagents such as e.g. dicyclohexyl carbeodiimide. When the
acylation produccs wrea derivatives, the acylating resgemt is carbameyl chlorides,
isocyanates or a two-step procedure congisting of treatmemt with phosgene followed by

addition of an amine,
The intermediate cowpounds of formula VI are prepared a5 deseribed in methods 1) and 2).

The derivatives of suncture VII are prepared by meaus of a solid phase synthesis sequence
as outlincd below. The final product was cleaved froin the resin according to method 5)
using diluted sodium methoxide in a methanolfetrahydrofiran mixtare at ambient
temperature. The first building block, V111, prepared by tert-butoxycarbonyl protection of
compounds of formula IT, which is prepared by methads obvious to the chemist sidlled in
the art (sec also EP-A1-465398), is generally altached (o the resin (eg. polystyrens bound
ethyl 4-nitrephenyl carbopate) vsing base ey, N N-dimethylaminepyridine and NN-
diisopropylethylamine at elevated temperatwe (e.g. 50-100 °C) in an aprotic solvenf (e.g.
DMF or DMS()), After deprotection of compound IX by trifluoroacetic acid, the second
diversifying building block is iniroduced by alkylation of compound ¥ whereby compound
XI is formed. The alkylating reagent is prepared by mitration of alkylsubstifuted
phonylacetic acid by standard nitration procedures followed by redustion of the carboxylic
acid, e by freatment with boranc in tetrahydrofurane and finzlly convesting the produced
zleohol to a lepving group, e.g. by treatment with methanesulfonyl chlonde
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dichloromethape and triethylamine. The alkylalion is performed st clevated temperaturs

(50-100 °C) in an aprotic solvent such as DME, acetone or acetonitrile leading to resin X1
After reduction of the nitro group, e.g. by treaiment with tin(f)) chloride in DMEF, the thid
diversifying tuilding Dlock is introduced by atandard acylation procedures, e.g. addition of
an acid chleride, isocyanate or cartbamoyl chloride and base at low feruperature in DMF,

dichloromethane or acetonitrile.

R

RE. R
[—“ 2N 1] SnCl, 2H,0
— % NR= e

1 L
23R'coct
- r) N/
R R

VI R"=BOC,R'=H

EX: R"=BOC, R* = CIOJO(CH, 1{P)

I: K R"=H, R"= CO}0{CH;);(PF)

R

b XIiR"= (GHghWHCH), / \ | B=CEOICH;)(PS)
S

R R? R
[lx W—(CHzh—W — (G Hphy \ P
s N Y / \?\NHGOR'

Yoo

X1n

R-D(0)O(CH,)5(PE), PS = Wang resin, RY, R, X, W, 1, and m is as defined ahove.
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Experimental Section

Melting pofnis were determined on a Bichi SMP-20 apparatus and are uncorrecied.
Analytical LC-MS data were cbtained on a PE Sciex API 150EX instrument equipped with
TonSpray source and Shimadzu .C-5A/SL.C-10A 1.C system. The LC conditions (C18
colunn 4.6 x 30 mun wiih & pariicle size of 3.5 pm) were bowear gradient elution with
water/acetonitile/trifluoroacetic acid (90:10:0.05) to water/zcetonitrile/trifluoroucetic acid
(10:90:0.03) in 4 mir at 2 mLAnin, Purily was determined by integralion of the UV trace
(254 nm). The refontion iimes, Ry, are expressed in minutes.

Mass spectra were obtained by an alternating soan method fo give molecular weight
information. The molecular fon, MH+, was abtained at low orifice voltage (5-20V) and

Iragmentafion at high orifice voliage (100-200V).

Preparafive TC-MS-separation was perforned on the same instrument. The LC conditions
(18 columan 20 x 50 mm with a parficle size of 5 umm) were linear gradient elution with
water/acetonitrile/triflucroacetic acid {80:20:6.05) to walerfaceionimile/trifluoroacstic acid
(5:25:0.03) In 7 aruin & 22,7 ralAmin. Fraction collection was performed by split-flow MS

detection,

'"H MMR spectra were recarded at 500,13 MHz on 2 Bruker Avance DRX500 instrument or
at 25(413 MHz on 2 Bruker AC 250 inskrurnent. Deuterated chloroform (99.8%D) or
dimethyl sulfoxide (99.92400) wers used as solvents. TMS was used as intemnal reference
standard. Chemieal shift vahies are expressed in ppm-values. The following abbreviations
are used for multiplicity of NMR signals: s=singlet, d=doublet, t=triplet, g=quartet,
qui=quintet, h=heptet, dd=double deoublel, dt=double iriplet, dq=double quartet, tt=triplet of
triplets, memultiplat. NMR signals corresponding to acidie protons are generally omitied.
Caontent of water in crystalline compounds was determined by Karl Fischer titration. For
column chromatography silica gel of type Kicselgel 60, 40-60 mesh ASTM was used. Far
ion-sxchange clvomatography (SCX, 1 g, Varian Mega Bond Elut®, Chrompack: cat. po.
220776). Prior use of the SCX-columns was pre-conditioned with 10% solution of acetic
acid m metharel (3 mL).
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Examples

Preparation of intermediates

Al Acylating reagent

[2-Metiyl-3-nitrophenyilaeetic acid

A 1 L rowd bottorn flask was charged with conc. sulfuric acid (500 L) and cooled to -12
°C (ethyleneglycol-dry ice), (2-Methylpheayl)acetie acid (33.4 g, 0.24 mol} disselvod in
dichloromethane (120 mL) was added during 10 minutes and the mixture was then treated
dropwise during two hours with a pre-cooled {ethylene glycol-dry ice) solution of conc.
sulfiric acid (100 mL} ared 160% nitric acid (10 mL). The reaclion mixture was stired for
ane hour at -12 °C and then poured on ice. The aqueous phase was exiracted with ethy]
acetats (3 x 1 L). The combined organic plases were washed with brine (2 x 1L) and water
{2 x 1 L), dried {Na;504) and concentrated in vacua to give the 38.1g crude mixtore (38 g).
'H NMR showed a 70:30 mixture of the title compound snd (2-methyl-3-nitrophenyl)acetic
acid, and the tille componnd was purified by frituation with diethyl ether.

B. Alkylating reagents

2-(2-Methanesuffonploxyethy)-{-methyl-4-nitrobenzene

A 500 ml. round bottem flask was charged with (2-methyl-5-nitvopheiyl)acetic acid (15 g,
77 mmel) and dry THF (300 mL). The mixtire was cooled on ice-water and treated
dropwise with borane-tetrabydrofurane complex (90 mL, UM in THF. 90 mimo)) during one
honr. The reaction mixture was stisred for two howrs at room temperature and then poured
on tee. The aquecus phase was cxtracted with cthyl acetate (3 % 600 mL). The combined
organic phases were washed with btine (2 x TL) and water (2 x (L), dried (NazS0.) and
conoentrated in vacies. The residue was redissolved in diclloromethane (200 ml) and
triethylamine (10.8 mL, 78 mml), The mixture was cooled on we-water and 2 mixture of
methanesulfonyl chloride (6.05 mL, 78 mmel) dissolved in dichloromethane (100 mlL) was

added dropwise during 20 minutes. The reaction mixiure was stijred tor 2 hours at room
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tempereture. The reaction mixfure was conccntrated in vacuo. The residuc was purified by

flash chromatography on silicagel (eluent: ethyl zcetate/heptane 2:3) to give the title

compuund (7.8 g). 'H NMR (CDCls): 2.45 (s, 3H); 2.96 (s, 310); 3.15 (¢, 2H); £.45 (¢, 260

7.33 (4, 1H); 7.98-8.11 {m, 2H).

Z-(3-Rromoethyi)-1-methyl-d-nitrobenzene

A migture of 2-(2-methanesulforyloxyethyl)- 1 -methyl-4-nitrobenzene (4.0 g) and lithivm
hromide (6.6 g) in acetone (250 ml.) was boiled under reflux for 3% h. The resoliing
mixture was cooled and filtered. The residuc was purificd by flash chromatography on
silicagel {cluent: ethyl acetate/hepiane 1:2) to give the title compaund (3.7 g). "H KMR
(DMSO-ds): 2.45 (s, 3H); 3.25 (4, ZH); 3.80 ( 28); 7.50 (d, 1H); 8.05 (dd, 1H); 8.15(d.
101

Preparation of solid supported intermediates

Preparation ef 4-nittephenploxycarbonyloxyethyl polystyren

A 2T vound bottom flask was eharged with hydroz yethyl polysiyren (62,9 g, 83 numal,
eommercially avaflable from Rapp Polymere, eat. no. HA 1 400 00), M-methyl-morpboline
(20 mL, 183 mimol), and dry dickleromethans {900 mL). The suspension was cooled on an
ice bath followed by the addition over a period of 3 min of 4-nitropheny] chloroformiate,
dissolved in dry dichloromethane (400 ml). The mixiure was slirred at Toom temperature
fior 16 b, The vesin was filtered off and washed with dry dichloromethanc (5 % 200 mL). The
resin was dricd ia vacue (20 °C, 72 h) to vield the title resin (79.6 g).

Preparation of polymer bound 3-{i-{2-(5-amino-2-methylphenyllethyllpiperidin-4-p{}-5-
fluero-1iF-indole:

A 100 mL round bettom flask was charged with 4-nitrophenyloxyearbonylexyetbyl
polystyren (6.6 g, 7.1 mmol), 5-fluoro-3-{{-fert-butoxycarbonylpiperidin-4-yi}-1 H-indole
(2.7 g, 8.1 mmoel), dilsopropylethylamine (6.2 ml., 35.6 mmol}, 4dimefhylaminopyridinc
(0.87 g, 7.1 mmol), and dry dimethy] formamide (85 mL). The mixture was stired at 90 °C
for 20 b After cooling to room temperature, fthe resin was filtered off and washed with dry
dimethy] formarmide (3 x 25 mL), dry acctopifrile {3 » 25 mL) and dry dichloromethane (3
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% 25 mL). The resin was transferred 10 2 250 kL glass cyboder with a fritte and & three way
Junctien in the hottom. The resin was then treated for 20 min with 80 mTL ef a 1:1 mixture of
dichlorentethane and trifluoroacetic acid containing anisole (2%, w/w) and methionine (0.2
%, wiw), using a flow of nitrogen to agitate the resin (Caution: Generation of carben
dioxide}. The resin was filtered off and washed with dry dichloromethane (25 mL), a 1:1
mixture of dichloromethane:iriethylamine (3 » 25 mL) und dry dichloromethane (3 = 25
mL). The resin was transferred to a 250 mL round bottom flask. Acetontirile {7¢:mL),
diisepropylethylamine (5.2 mL, 30 mmo}) and 2-{2-methsnesultonyloxyethyl}-1-methyl-4-
nitrobenzenc (3.67 g, 14 mmol) was added. The reaction mixture was heated to 70 °C for 18
h. After cooling {o room temperature, the resin was filtered off and washed with dry
acelonitrle (3 x 25 ml) and dry dichlovomethane (3 » 25 ml). The resio was ravslemed to
a 230 mL round bottom flask and treated with tin{II) chloride dihydrate (60 mL of an 0.5 M
solution in DMF). The rcaction mixture was stirred for 18 h. at room iernperaturc. The resin
was filtered off and washed with dry dimethyt formamide (3 « 25 mL), dry scctonitrile (3 %
25 mL) and dry dichloromethane (3 x 23 mL), The resin was dried ir vacuo (20 °C, 20 h} o
yield the title resin (6.3 g).

The following polymer bound compounds wers prepared in a similar menner:
3-{1-{2-(5-amino-2~-meihylphenylethyl Ipiperidin-4-yl } -5~chlore- LH-indole

3-{1-f2-{5-zminc-2-methylphenyDathyllpiperidin-4-yt -6-chloro-1 H-indole
3-41-[2-{5-amino-2-methylphenyNethylpiperidin-2-y} -7-chlore-1 H-indole

Frepurntion of the compounds of the invention

Example 1
1, 3-11-{2-f3-(Acetylamine)-2-methyiphenyl]ethyl }piperidin-4-pli-d-chioro-1 H-lndole,

fuwnerate
A mixture of (2-metbyl-5-nitraphenyl)acetic acid (47 g) and thionyl chloride {62 mL) in

dichloramethane {400 mL) was boiled under reflux for 5 h and concenirated i vacwo. A
small amouni of the residue (3 g) was dissolved in tetrahydrofuran (190 L) and added
dropwisc to a muxture of 6-chilero-3-(3,6-dihydro-2H-pynidin-4-yl)- 1H-indole (6.0 g) and
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tricthylamine (5 mL) in tefrahydrofuran (250 mL) at 0 °C over a period of 10 min. The
mixmre was conoentrated in vecus, aquecus 2 N sodium hydroxide (400 mL) and ethyl
acetate (400 mL) was added, whereby 6-chloro-3-{ 1{2-{Z-methyl-S-nitrophenyl)-1-
oxoethyl]-3,6-diftydro-2H-pyridin-4-y(} -1 H-indole precipitaied and was collected by
filtration (3.7 g). The organic phases were isolated, washed with brine, dried (Na;50,),
filtered and concentrated én vacwe, The residue was purified by flash chromatography on
silicagel (eluent: ethyl acotatefeptanc 2:1} to give another bateh of 6~chlore-3-{1-[2-(2-
methyl-5-nitraphenyl)-1-oxaethyl]-3,6-dihydro-2/7-pyridin-4-yi}-1H-indole (2.2 g} A
mixture of 6-chloro-3- {1-[2-(2-methyl-5-mitrophenyl}-1-oxoethyl]-3,6-dibydre-2 F-pyridin-
4-yl}-LH-indele (5.2 g) in setrahydroforan (100 ml) and tin¢IT) chloride dihydrate (14.5 g)
in cthanel (150 L) was boiled under reflux for 2 b, and the solvent roduced to about 100
mL it vacue, Aqueous ammonia was added and the organic phase was removed in vaeus.
The aguecus phase was extracted with ethyl acetate, and the combined organic phases were
washed with brine, dried (Nay50s), filtered and concentrated in vacuo to give 6-chloro-3-
{1-[2-(5-amino-2-methylphonyl)-1-oxocihyl]-3,6-dihydro-2 H-pyridin-4-yl}-1H-indole (3.1
g}. This compound was dissalved in tetrabydrofuran (200 L)) and added dropwise to 2
sugpension of lithinn ehuviniom hydride (1.5 g) in tetraliydrefuran (100 L) at 10 °C over
a period of [5 min. The resulting mixturc was stirred at room temperature for 16 h and
subjected to a standard work up procedure to give crude 6-chlore-3- {1-[2-(5-amino-2-
methylphenylethyl]-3,6-dibydro-2H-pyridin-4-yl} - 1H-indole (7.5 g, includes
tetrahydrofuran). Crude compound (4.0 g} was dissolved in acetic acid (100 mL) followed
by the additicn of platinum exide (400 n1g), and the resulting nixtire was ehaken under 3
atmosphere hydregen pressure for 6 b at roem temperatwre. The mixture was Gltered and
added water {400 mL} followed by the addilion of aqueous ammonia to basic pH. The
aqneous phase was extracted with an ethyl acetate, and the cornbined organic phase was
washed with brine, dried (Na2,80,), filicred and concentrated ik vacwo to give 6-chloro-3-
{1-2-(5-amino-2-methylphenyl)cthyl]piperidin-4-yl} -1 H-indole (2.4 g). The compourd
was dissolved in fetrahydrofuran (200 mL) and iriethylamine (1 mL), and the mixture was
cooled to 0 °C fallowed by drapwise addition of acetyl chloride {0.5 mlL) in
dichloromethane (30 mlL), The resulting mixture was stiteed at room lemperature for 2 1,
filtered and concentrated fir vocuo. The residue was purified by flash chromatography om
silicagel (sluent: ethyl acetate/ethancl/tristhylaming 8:20.4) to give crude fitle compound
that was collected as the famerate salt from cthanol £0.7 g). Mp 164-166 °C. "H MR

JP 2004-504396 A 2004.2.12



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

20

25

30

(54) JP 2004-504396 A 2004.2.12

WO 0INKZ23 PUTMKRALANSDT

. 23
(IMSC-dg): 1.85-2,10 (m, 451); 2.25 (s, 3E); 2.65-3.00 (m, 7H); 3.30-3.45 (o, 2H); 6.60 fs,
312 (famerate)); 7.00 (dd, LFLy; 7.10 (d, 1) 7.26 (d, 1H); 7.30-7.45 (m, 3H); 7.65 (d, 11},
9.85 (s, TH); 11,05 (s, LEL). MS m/z: 410 (M), 259, 247, 176.

Example 2

2a, 3-(1-{2-[3-{Cyclobusyimethanoyiamino)-2-methyiphenylleihylipiperidin-4-y1)-3 fluoro-

IH-indole, oxalate

A mixture of 5-fluora-3-{pipcridin-4-y!}- 1 H-indolc {2.7 g) in dimsthyl formamide (75 mL},
2-42-bromoethyl)-1-methy}-4-mirobenzene (3.7 ) in butanone (200 mL) and tristhylamine
(9.3 mL) was bojled under reflux for 20 h, and the resulting mixture was cancentrated in
vacue. The residus was purified by flash chromatography on silicagel {eluant: ethyl
acetatestriethylamine 100:4) to give 5-fluorn-3- {1-[2-(2-methyl-3-
nitrophenyl)cthyl]piperidin-4-y1}-1H-indole (3.6 g), whick subsequenily was dissolved in
acetic acid (25 i) followsd by the addition of ethenal (75 mL) and platioum oxide (50 mg).
The resulting mixture was shaken uoder 3 atmosphere hydrogen pressure for 3 b at room
temperature. The mixtare was reduced i vacuo {50 mL), poured onto an icefwater mixture
followed by the addition of aqueous ammonis to basic pH. The squcons phass was extracted
with an ethyl acetute/tetrahydrofuran mixture, and the combined organic phase was washed
with hring, dried (MgS50s), filtered and concentrated i vacue. The residue was purified by
flash chromatography on silicagel (elvent: ethyl acetatefetlranc)Arigthylamine 100:4:4) to
give 3-{1-[2-(5-amino-2-methylphenyljethyl|piperidin-4-y1}-5-fluoro-1 H-indole (1.0 g),
which subsequently was dissolved in {etrabydrofuran {45 mLl) and tdethylzmin (1.3 ml) at
5 °C follewed by the addition of cyelobutancarbanyl ehloride (03 g) in tetrahydrofuran (15
mL). The reaulting mixture was stired at 5 °C for 14, filtered and concentrated in vaeuo.
The residue was purified by flash chromatography on silivagel {eluent: ethyl
acctate/ethanol/triethylamine 100:4:4) to give the crude product that was isolated as the
oxalafe salt from othyl acetate as 2 white crysialline compound 0.7 g). Mp 116-125 °C. 'H
NMR (DMSO-dg): 1.75-1.85 (m, LH); 1.85-2.95 {m, 3H); 2.05-2.25 {m, 6H); 2.30 (s, 3H);
2.80-3.25 {m, 8H); 3.65 (d, 2H); 6.835-6.95 (m, 1H), 7.10 (d, 1H); 7.25 (s, 110); 7.30-7.40
(o, 2H); 740 (d, TH);-7.55 (5, 1H); 9.05 {s, 1H); 11.00 (8, 1H). MS m/z: 434 OMITH).
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Example 3
3, 31425 (Aceiylamino}-2mnathylpherydlethyl piperidin-¢-31)-5 Auoro-1H-indole.
Polymer bound 3-[1-(2-{5-amino-2-methylphenyl} ethyl)piperidin-4-y1]-5-fiuore-1 A-indole
(100 mg, 100 pmol), triethylamine (90 p(L), and dimethylaminopyridine (0.50 mL of an 0.2

M solution in dry acetonitrile} were mixed in a reactor tube. The mixfure was cooled to 9°C
and traated with acetyl chloride (.50 mL of an 1M sclution in dry acstoniirile). The
roaction mixture was left at 0 *C for 2 h. The resin was flicred off and washed with dry
acetonitrile (3 x 1 mL}). The resin was freated for 1hwith 1 mL of & mixture of sodium
methoxide (2 mL, 5 N sodinm mrethoxide in methanol), methanol (50 mL) and
tehahydrefiran (50 mL). Afier filtation, the tesin was washed with methanol (1 mL). The
combined filirates were loaded on a pre-conditioned ion exchange column {500 mg SCX
column, commercially available fiom Analytica) Instroments, pasi no. 1210-2040), washed
with acetonitrile {1 mL} and methanol (1 mL). The product was eluted with 4 M ammenia
in methanol, Bvaporation of volatile sclvents afforded the fitle comnpound as a yellow oil (8
mg, 15 pmol). LC/MS (mf) 394 (MH+), RT = 1.98, purity: 88%.

The following compounds were prepared in similar manner. When ureas were prepared, the
corresponding carbamoy] chleride was used in place of an acid chloride. The corapounds
were purified by preparative reveysed phase HPLC chromatography if the 1TV trace (254
nm) showed less than 70% purity of the expected mass. The resulting solution was
subsequently loaded on a pre-conditioned ion exchangs column washed with ecetonitrile (1
mL) and methanol (1 ml). The product was eluted with 4 M ammoma iz methanol and the

solution concentrated in vacue to yield the final produci.

3b, 3-(1-{2-[2-Methyl-5-(ihiophen-2-vimethanaylomine)phenyl] ethyl }piperidin-4-y1)-5-
chioro-11i-indole : LC/MS {m/zy 478 (MH+), RT = 2.45, purify: 74%.

e, 3-(1-{2-[2-Methyi-3-(3-methaxybenzoplaminelphenyt fethyl lpiperidin-d-yl)-S-chloro-
JH-indole : LC/MS (m/z) 502 (MH-+), RT = .51, purity: 86%.

3d. 3-(1-{2-{5-(Cyclopropylmethanoylumine)-2-methylphenyllethyll piperidin-4-pi)-5-
fluora-IH-indole: LC/MS (m/z) 420 (MH+), RT = 2.16, purity: 97%.
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3e, 3-(1-{2-12- Methyl-5-(thiophen-Z-yimethanovlaminalphenylfethyl jpiperidin-4-vi)- 5-

fluoro-1H-indoie : LCMS (nv/z) 462 (ME+), RT = 2.33, purity: 91%.

3f, 3-41-{2-F5-{Tsobutanoyluming)-2-methylphenyllethyllpiperidin-4-yI-5-fluora-1 H-
indple: LC/MS {mvz) 422 (MH+), RT = 2.20, purity: 93%.

3g. 3-(i-{2-f2-Mehyl-S-(pivaloviaminolphenylfethylipiperidin-4-yi)-5-fluove-1 H-indole
LC/MS (m/z)y 436 (MH+), RT = 2.33, purity: 95%.

3k, 3-(F-f2-15-(He lamina)-2-methyiphenyiethy }piperidin-4-pl)-5-fluore-1 H-indole:
LC/MS (mfz) 450 (MH+), RT = 2.48, purity: 95%.

38, 3-(1-{2-[5-(4-Fivorobenzoyplaming)-2-methyiphenyifethylipiperidin-d-pl)-3-fluoro-1H-
indole: LCIMS (m/7) 474 (MH+), RT = 4.02, purity: 95%.

3, 3-(i-{2-5-(3-Methoxybenzoviaminol-2-methylphenyllethy piperidin-4-pi)-5-flucra- 1 H-

fndola: LOMS (m/fz) 486 (MELY), BT = 2,41, purity: 91%.

Flucro-1H-fndole : LCAMS (g1/2) 457 (MH+), RT = 1.90, purity: 80%.

34, 3-(1-12-[3-Methyl-5-(3-phenylpraponeylamino)phenylletbyllpiperidin-4-yl-5-fluoro-
IH-indole : LCMS (m/z) 484 (MHA+), RT = 2.47, purity: 96%.

3m, 3-f1-{3-f2-Methyl-5 -(4-methylbenzaviaminojphenyl] ethyiipiperidin-4-yi)-5-fluoro-1£l-
indole; LOMS (mfz) 470 (MILF), RT = 2.47, purity: 50%,

3n, 3-(0-{2-[2-Methyl-5-{3-Methvl-3-phenylureido)phenpl]eihyiipiperidin-4-yl}-6-chioro-
2H-tndole: LS (m/z) 501 (MH+), RT =251, purity: 87%.

3o, 3-(1-£2-15-(Cyclopropyimeathanoylaming)-2-methylphenyllethyilpiparidin-4-vi)-6-
chiloro-Il-indole: LC/MS (m/z) 436 (MH+), RT = 2.50, puriiy: 56%.

JP 2004-504396 A 2004.2.12
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3p, 3-(1-{2-f2-Methyl- 5 -(thiophen-2-vimethanoylaminciphenyl] ethyl dpiperidin-4-vi)-6-

chtore-1H-indole: 1L.CIMS (m/2) 478 (ME+), RT = 2.44, purity: 93%.

g, 3-(I-£2-15-(Isobutanoylamime)-2-methylphenylethylpiperidin-4-yij-6-chlora-1H-
indole: LC/MS (i) 438 (MO, T = .33, pusity: $6%.

3¢, 3-11-§2-15-(3-Methoxybenzoylaming)-2-methyiphenyi] eshylipiperidin-4-yi)-6-chioro-
1H-indole: LC/MMS (no/z) 502 (MH+}, RY = 2,51, purity: 93%.

35, 3-(1-{2-[2-Methyi-5-{pyridin-3-yImethanaylamino)phenyl [ethy2piperidin-4-y1)-6-
chioro-IH-indele: LO/MS (mfc) 473 (MH+), RT = 2,03, purity: 88%.

31, 3-fi-(2-{5-[2-(4-Methoxypherviethanoylamino]-2-methviphenyllethyl)piperidin-<i-yi]-
§-chioro-IH-indole: LOMS (m/2) 516 (MIT+), KT = 2.52, purity: 94%.

Ju, I(I-2-f 2-Methyl-5-({-methylthenzoyianinolphenyl]ethyl ipiperidin-+4-vi)-6-chloro-1 I
indole: LCMS {m/z) 486 (MH+), RT = 2.58, purity: 93%.

3v, 3-[1-02-f5-[(Cyclopentyimethanayfamina]-2-methyiphenyliethyl pipervidin-4-yij-G-
chlora-i H-indole: LC/MS (m/z) 465 (M), RT = 2.49, purity: 95%.

3x, 3-(1-{2-[2-Methyi-5-(morfolin-4-yimethanoylaminalphenyiethyi}piperidin-4-yi)-5-
fhwore-1H-indele: LC/MS (m/z) 465 (MELH), RT = 3.27, purity: 91%.

By, 3-L1-2-{3-[3-(4-Fluoropkenylureido]-2-methyiphenyl tethplipiperidin-4-yi]-5-fluoro-
JH-lndole: LT/MS (miz) 504 (MH), RT = 2.52, purity: 92%.

S-(Hexanoylaminoi-2-methylpkenyl]ethyl jpiperidin-4-yi)-7-chioro-{ H-indole:
LS (m/z) 406 (MHE), RT = 2.55, purity: 88%.

Zag, 3-(1-{2-{2-Methyl-S-(tetrahydropyran-4-yimethanoylumino)phenyljethyllpiperidin—<-
vi-5-fluoro-1 H-indofe: LC/MS (m/z) 464 (MH+), RT = 2.05, purity: 96%.

JP 2004-504396 A 2004.2.12
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3ab, 3-{1-{2-15-(4-Chlorabenzoylaming)-2-methviphenvijethyl niperidin-4-vl)-7-chioro-

1H-indole: LC/MS (in/z) 506 (MH+), RT = 2.62, purity: 87%.

3ae, 3-(1-12-[5-{3-Cyelohexylpropanoyviaming)-2-methylphenyifetiyl piperidin-4-v)-3-

[fuore- 1 H-tadole: LCMS (miz) 490 (MH-+), RT = 2.76, purity: D5%.

3ad. 3-L1-(2-{3-[(3-Fhemvipropanovliamina]- Zmethylphenyiethylipioeridin-4-vi]-7-
chioro-1H-indole; LC/MS (m/e) 500 (MB+), RT = 2,56, purity: 91%.

3ae, 3-f1-2-{3-[(2-Phenylethanoylaming [-2-methylphenyllethyilpineridin-4-y{]-7-chlora-
{H-indofe: LC/MS (mv'z) 486 (MH+), RT = 2.48, purity: 92%.

3af 3-(1-£2-[2-Methyi-5-{4-methylbenzoylamino)phenyilfethyl lpiperidin-4-yi)-7-chlore-1H-
indole: TCMS {m/fz) 486 (MH), RT = 2.54, purity: 89%.

3ag. 3-{I-f2-15-(Cyclopropylmeth famino)-2-methyviphenylfethylpiperidin-4-y)-7-
chloro-iH-indole: LC/MS (m/z) 436 (MH+), RT = 2.26, purity: 93%.

Example 4
4a, 3-f1-(2-{5-[3-(4-Fluorophenyilethanoylominef-2-methyiphenvi fethylpiperidin-4-pIf-7-
chloro-1H-indole

A mixtars of (2-methyl-5-nitrophenylacetic acid (2.5 g) and 1,}’-curbonyldtimidezole (2.1
g) in dimethyl formamide (50 mL) was sticred at room teroperaking for 15 min and
subsequently added a solution of 7-chloro-3-(piperidin-4-y0)-1H-indole (3.0 g) in dimuthy]
{ormamide (50 mL). The resulting inixiure was stirred at room temperature for | h and
poured onlo an cefwater mixture. The compound was isolated by filtration and dissolved in
tetrabydrofuran. The organic phase was washed with biine, dried (MgS804), filiered and
cotcentrated in vacuo to give -chloro-3-{1-[2-(Z-meihyl-5-nitrophenyl)-1-oxoethyl]-
piperidin-4-yl}-14-indole (4.7 £). A mixture of 7-chloro-3-{1-[2-(2-methyl-5-nitrophenyl}-
1-oxoethyl]-piperidin-4-yl}-1//-indeols {16.6 g) and elbanol (500 mL) wus heated 1o reflux
temperanite and subsequently added concentrated HCL(22 mL) and fron pewder (11.3 g)
over a period of 30 min. The resulfing mixture was boiled under reflux for an additional 90

miz, filtered hot and concentrated #n vaeno. The residue was dissolved in tetrabydrofuran,

JP 2004-504396 A 2004.2.12
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and the orgunic phase was washed with brine, dred (MgSQ.), filtered and concextrated in
vacwo to give give 7-chlore-3-{1-2-(5-amino-2-methylphenyl)-1-oxcethy!]-piperidin-d-y1} -
1H-ndals (14.3 g). A suspension of lithium aluminium hydride (6.4 g) in tetrabydrofaran
{250 mL} was conled (5 °C) and subsequently added a mixture of 7-chloro-3-{1-[2-(5-
amino-2-methylphenyl)-1-oxeethyl]-piperidin-4-y1} - L H-indele (16.0 g) in tetvabydroforan
{250 mL}, The resulting zoixture was boiled under reflux for 90 mir, coclsd to § °C and
quenched by the addition of water. The mixiure was dried (MgS0s), stiered for 10 min,
filtered and concentrated in vacuo to give 7-chloro-3- {1-[2-{5-amino-2-
methylphenyljethy]]piperidin-4-yl} -1 H-indole {12.4 g). A solution of 7-chloro-3- {[-[2-(3-
amino-2-methylphenylethyl]piperidin-4-yl}- 1f-indole (1.0 g) and M-
ethytdiisopropyiamine (0.7 g) in tetrahvdrafiran (23 mL) was cooled (5 °C ) and
subsequenily added a soluilon of {4-fluorophenyl)scelyl chloride in ietrahydrofuran (25
ml). The resulling mixture was stirred at room terperaturs for 1 h and subsequently poured
onto brine. The aqueons phase wag extracted with teteabydrefuran, and the combined
organic phases were dried (MgS0.), filtered and concontrated f# vacua. The residus was
purified by flash chromaicgraphy on silicazel (eluent: eihyl acetate/heptane/triethylzmine
TF0:30:5) to give the product (0,81 g). LC/MS {m/z) 504 (MHH), BT = 2.45, purity: 62%.

The following compounds were prepared in & similar maaner

4b, 3-f1-{2-{5-f2-(4-Methoxyphenyl)ethanoviamino[-2anethylphenyljethylipiperidin-4-yi}-
7-chigro-1H-indole

from 7-chloro-3- {1-[2-(5-amino-2-methylphenylethy]piperidin-4-y1} -1 F-indole and (4-
methaxyphenyliacetyl chloride. LO/MS (myfz) 516 (MI+), RT = 2.35, purity: 61%.

de, 3-11-(3-{5-[{CvelobutylmeihangyDamino]-2-methyiphenyilethylpiparidin-4-vij-7-
chioro-1H-indole

from 7-chlore-3- { 1-[2-(5-amino-2-methylphenyljethyllpiperidin-4-y1}-1#-indole and
cyclobutanecarbonyl chleride. LC/MS (myz) 450 (MH+), RT =2.19, purity; 62%.

4d, 3-{1-f2-13-(henzoylaming)- 2-Metkyiphenyllethylipiperidin-d-yl)-7-chiore-1 Hoindale
froem 7-chloro-3-4 1-[2-{5-amine-2-methylphenyl)ethylipipendin-4-y1}-17-indole and
benzoyl chloride, LCMS (m/z) 472 (MHH), RT = 2.47, purily, 94%.

JP 2004-504396 A 2004.2.12
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4, 3-(I-{2-{3-(4d-Fluorobenzoytamino)-2-methyiphenyl]ethyl lpiperidin-4-yl)- 7-chloro-1 H-

indofe
from 7-chlorg-3-{1-|2-(5-amino-2-methylphenylethylJpiperidin-4-y1}-1H-indole and 4-
fluorobenzoyl chloride. LC/MS (m/z) 496 {MH+), RT = 2.40, purity: 74%.

A, 3-(1-{2-[5-(4-Methaxpbenzopfamins)-2-methylphenyl]ethvl Ipiperidin-d-yf)-7-chloro-1H-
indale

from 7-chloro-3- {1-[2-(5-amino-2-methyipbenyl)ethyl]piperddin-4-yl} -1 H-indole and 4-
methoxylenzoyl chloride. LO/MS {m/z) 502 (MH*), RT = 2.39, purity: 85%.

g, 3-f1-12-f2-Methyl-5-(pyridin-3-plmethancylaminelphenyllethylipiperidin-4-yi}-7-
chioro-IH-indole

from 7-chlora-3-{1-[2-(5-amino-2-methylphenylicthy] piperidin-4-yl}-1H-indole and
nicotinoyl chleride. LOMS (m/7) 473 {MHH), RT = 1.85, purity: 75%.

dh, 3-£1-(2- £ 2-Methyl-3-[ (pyridin-4-vimethanayl)amino [phenyllethylpiperidin-4-9-7-
chioro-1H-tidole

from 7-chlorn-3-{1-[2-(5-amine-2-methyipheny)ethyl piperidin-4 -yl -1 H-indole and
isonicotimoy] chloride. LC/MS (m/z) 473 (MH+), RT = 1.84, purity: 80%.

N, 3-[E-(2-(2-Meseyt-5-[(thivphen-2-yImethanaylumino/ phenyltethyl) piperidin-4-y1}-7-
chloro-iH-indole

from 7-chlora-3-{1-[2-(5-amine-2-methylphenyDethyl]pineridin-4-y1}- 1 H-indole and
{hiophene-2-carbonyl chioride. LOMS (m/z) 478 (MH+), RT = 2.34, purity: 95%.

A, 3-f1-(2-{2-Methyl-3-[{thiophen-3-vimetharoylioming]phemylethylipiperidin-vl}-7-
chigro-if-indole

from 7-chlore-3-{1-[2-{5-amino-2-methyiphenylethyl |piperidin-4-y1}- 14-mndole and
thicphene-3-carbomyl chloride. LC/MS (m/z) 478 (MHE), BT = 2.31, purity: 77%.

4k, 3-f1-(2-(2-Methyl-3-f(1-]1,2,3[thiadiazel-5-vimethanoyljamine[phenyijethylpineridin-
d-plj-7-chloro-1H-indole
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from 7-chlore-3- {1-[2-(5-amino-2-methylphenyl)ethyl [piperidin-4-y1}- LH-indols and

[1.2,3]thiadiazole-5-carbonyl chloride. LC/MS (mvz) 480 (MH-+), RT = 2.24, purity: 69%.

FPharmacological Testing

The compounds of the invenlion wers tested n well-recognised end religble tests. The tests

were as follows:
Inhikition of ilie binding of [PH[YM-09151-2 to hutoin dopamine Dy receptors

By this method, the inhibition by drags of the hinding of [HIYM-09151-2 (D06 nM) to
ruembranes of human cloned dopaviine Dy ; receptors expressed in CHO-cells is detennined iz
vitre. The method 15 modified rom KEN Life Science Producis, Ine., techuncal data cerizficate
PC2533-10/96. In table 1 below, the tast rosults ave shown:

Compound | % inhib. | Corpeund | % inhib. | Compound % inhib.
3a 23 3y 97 Fag 95
3b B& r 88 4a 237
Je 68 3y 92 4b 167
id 89 3t 75 4c 57
3e 29 kT 86 44d 48
3t 96 3y g5 4e 44
3z 25 x 90 4f 43
3h 83 3y 83 dg [
3j £ 3z a1 4h 73
3K 91 3aa 96 4i 85
3 74 Fab 79 4 i3
3m 31 Jac 97 4k 67
3n 76 3ad 83
30 & 3ae 9 B
3p 92 3af g0

Table 1: Binding Data (% mhibition of binding at 30 n). “ICs value

JP 2004-504396 A 2004.2.12



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

25

(62)

WO 0ZA4223 PUL/OKOIANS0T
31

The compounds of the invention have heen found potently to inhabis the binding of tritiated

YM-00151-2 to dopamine D Teceptors,

The compounds have also been tested in a functional essay descrbed by Gazi et al. in Br. S
Pharmaceol. 1999, 728, 613-629, In this fest, the componnds werce shown 1o be partial

agoniste or antagonists at dopamine Dy receptors,
The compounds of the invention have also been tested in the foliowing tests:
Inhibition of the hinding of [*H]$piperone to 1; receptors

The compounds were tested with respect to affinity for the dopamine D receptor by
determining fheir ability to inhibit the binding of [*H]Spiperone to Dy recsplors by the
method of Hyitel et al. S Newrochem. 1983, 44, 1615.

Inhibition of the uptake of [H]Serotonin into whole rat brain synaptosomes

The compouvnds were tested with respect fo their 5-HT reuptake inhibiting effect by
measuring their ability to inhibit the uptake of [*H}Secrotonin into whole rai brain
synaptosomes i witro. The assay was performed as described by Hyttel
FPsyehophormacelogy 1978, 80, 13,

Inhikition of the binding of *H]Kctanserin to 5-HT24 receplors

The eempounds were tested with respect 1o their affinizy for 5-HTzy recoptors by determining
their ability to inhibit the binding of [*H]Ketanserin (0.50 1M) to membranes from rat brain
{vortex) i vitre. Method described in Sinchez et al. Drug Dev. Res. 1981, 22,

23%-250,

53-HT;c receptor efficacy ns deiermined by flusrometry

The compounds were tasted with tespesi to their efficacy on 3-H1 ¢ receptor-expressing
CHO cclls as dotermincd by fluorometric imaging plate reader (FLIPR) analysis. This assay
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was carried out according to Molecnlar Devices Ine. instruciions for their FLIPR Caleium

Assay Kit und as modified from Paricer ct al. Br. .J. Pharmacol. 1999, 128, 13,

The compounds were foond to bave no subsiantial or only weak affinity for the dopamine
D reseptor. Many of the compounds were also found io have affinity for 5-}Taa receptors

and seretonin reuptake mhibiting activity.

Thus, the compounds of the inveniion are considered usefil in the trestment of positive and
negative symptoms of schivophrenia, other psychoses, anxiety disciders, such as
generalised andety disorder, paric disorder and obsessive compulsive disorder, depression,
side effects induced by conventional antipsychotic agents, migraine, and i the
improvement of sleep. In particular the compounds of the inveniien sre considered useful
in the ireatroent of positive and negative sympioms of schizophreniz without inducing

exirapyramidal side effects.
Fermulation Examples

The pharmaceutical formulations of the invention may be prepared by conventional
metheds in the ari.

For exemple: Tablets mey be prepared by mixing the active ingredient with ordinary
adjuvants and/or dilvents end subseguently compressing the mixture In 2 conventional
tabletting machine. Examples of adjuvants ot diluents comprige: corn starch, potato starch,
taleum, magnesivm siearate, gelative, lactose, gums, and the Uke. Any other adjuvants or
sdditives nsuzlly used for such purposes such as eolourings, flavourings, preservatives et
may be used provided that they are compatible with the active ingredients.

Solutions for mjections may be prepared by dissolving the active inpredient and possible
additives in a pari of the solvent for injection, preferably sterile water, adjusting the solution
to desired volume, stetilising the solution and filling It in suitable ampules or vials. Any
suitable additive conventionally used in the art may be added, such as tomicily agenls,
presorvatives, anticxidants, ete,

Typical examples of recipes for the formulation of the invention are as [ollows:
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Tablets containing 50 mg of a compound of the isveution caloulated as the free

base:

Compound

Laciose

Maize starch
Hydroxypropyleellulose
Microcrystalline cellulose
Croscarmeliose Sodium Typs A

Magnesium stearate

33

5.0 mg
60mg
I mg
2Amg
19.2mg
24 mg
0.84 mg

(64)

PCI/DKALANS0T

Tublets contzining 0.5 mg of a compound of the invention culculated as

the free base:

Compound

Lactose

Maize starch

Pavidone

Micrecrystalline cellulose
Croscarmellose Sodinm Type A
Magnesium stearate

Syrup containing per millilitre:
Compound

Sarbitol
Hydroxypropylcellutose
Glycerol
Methyl-paraben
Propyl-paraben

Ethanol

Elavour

Saccharin sodinm
Water

05 mg
46.9 mg
235 mg

1.8mg
144 mg

1.8 mg
0.63 mg

2img
500 mg
I[5mg
S0 mg
1mg
0lmg
0.003 ml
.05 mg
0.5 mg
ad 1 ml
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4) Solution for injection containing per millilite:
Compound 0.5 mg
Sarbitol 51mg
Acetic Acid 0.05 mg
Saecharin sodium 0.5 mg
Water ad 1ml

(65)

PCI/DKALANS0T
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Patent Claims

1. A sobstituted indole derivative of formula 1
-

[ —
- —{CH 3l —W—{CH
N) ) ) \ %‘NH—CD—R'

i R {0

R

wherein B is hydrogen or C)g-alkyl, Cro-alkenyl, Coe-alkynyl, Cyecycloalkyl or Cae
cycloallyl-Cg-alkyl, all of which may be substituted one or more times with subshtuents
selected from halogen, eyano, mitro, amine, hydroxy, thiol, Cy.g-alkoxy, C,s-alkylthio,
trifluoromethyl, trifleoremethylsulfonyl and €, ¢-alkylsulfonyl, or R'is aryl, aryl-Cyg-alkyl,
heterouryl, heteroaryl-C\.g-alkyl where the aryl and beteroaryl groups may be subsiituted
ane or more times with substifuents selected [fom halogen, cyeno, niwo, amine, C)s-alkyl,
Cyg-alkoxy, C) g-alkylthio, hydroxy, thiol, trifluoromethyl, triflucromethylsulfonyl and C) 4
alkylsulfonyl, or R' i -NRR" wherein R* and R" are independently sclected from hydrogen
und Cy_g-alkyl, eryl, aryl-C) s-alicyl, heteroaryl and  heteroaryl-Cy_g-alkyl, all of which may
be substituted one or more times with substituenis selected fromm halogen, cyano, nitro,
amino, Cig-aliyl, Cj alkoxy, Cj¢-alkylthio, hydroxy, thiol, triflucrometiy?,
trifluoromethylslfonyl agd Cy ¢ aliylsulfonyl, or B' s a satrated or partially satrated §-
to 6-membered ring contzining ons, two or three hetero atams selected from Q or §, and a
gronp K-R” wherein R’ is hydregen or Cr4-alkyl optionally substituted with substituents
sclected from halogen, cyano, niiro, umino, Ci. s-alkoxy, Cig-allkylihio, hydroxy, thiel,

trifiuoromethyl, triflucromeibylsulfionyl and s alkylsulfonyl;
Wis abond oran Q, §, €O, CS, S0 or SO, group;

nis 0-6, m is 0-6 and whm is €-6; provided that when Wis Q or 8, n 2 2, and when W is
€0, C8, SO or 80z, m 213

¥is €, CH or'N and the dotted line emanating from X indicates a bond when X is C and na
bond when X is i or CH;
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P2 is O g-allyl;

R*-R7 are selected from hydrogen, halogen, eyano, nitro, amino, Cyg-alkyt, Cps-alkenyl,
Cogalicynyl, Csygcycloalkyl, Cue-cycloalkyl-Cyg-alkyl, Ci_g-alkoxy, C)galkylthio,
hydroxy, thiol, idflucromeilyl, irifluoromethylsulfonyl and Ci.g alkylsulfonyl;

K¥ is hydrogen, Crg-aliyl, Crg-alkenyl, Cag-alkynyl, Co.s-cycloalkyl, Ca.s-cycloaliyl-C)sm
allcyl, aryl, aryl-Cis-alloyl, acyl, thioacyl, Cis-alkylsulfenyl, triflucromethylsulfonyl, or
arylsulfony! or a pharmacentically acceptable acid addition salt thereol,

2 The compound according to claim 1, wherein the jedels is bound to X via position 3
of the indole.

3 The compound according to claims [-2, wherein W 1s a bond.

4, ‘The compound according to claim 3, wherein n +m is 2.

5. The componnd according to claims 1-4, wherein R is a methyl group.

6. The compountd according to claims 1 or 5, wherein the group -NH-CO-R' i

attached fo the phenyl group in a pesition para to the position of the R? Zroup.

% The compomnd according to claims 1 or 6, whetein B is Cs-ulkyl, Cs.e-cycloalkyl,
Crg-cycloalkyl-Chgalkyl, phenyl, phenyl-Cisalkyl, foranyl, thienyl, pyridyl, pyrrelyl,
pyrimidyl, wherein the phenyl groups play be substitufed one or more times with
substituents selected from halogen, cyane, witro, amino, Cis-alkyl, Cig-alkoxy, Crs-
alkylthio, hydroxy, triflusromethyl, trifluoromethslsulfonyl and Cp.g-alkylsultonyl, or R is
-NRE" wherein one of R' and R" 15 hydrogen and the other o R' and R" 15 selected front C).
s-alkyl, phenyl and phenyl-Cyg-alkyl, wherein the phenyl groups may be substituted one or
more thmes with substituents selected from baloger, cyano, nitro, ammino, C)g-alkyl, Cig-
alkowy, Cig-glkylthio, bydroxy, triffnoromethyl, trifluoromettiylsulfonyl and Cs-
alkylsulfonyl, or R' is a tetrahydropyrany] or a morpholine, thiomorpholina, piperidine,
piperazino or a N-{hydroxy-C).s-alkyl)piperazinyl group.
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3. The corapound accerding to claim 1 selected from

3{1-12-[5-( Acetylamine)-2-methylphenyl]ethyl H piperidin-4-y)-6-chloro-1 H-indole:
3-(1-{2-[3-(Cyclobutytmethanoylamino)-2-mefhylphenyllethyl} piperidin-4-y1)-3-fluaro-
1H-indole;

3-(1-{2-[5-{ Acctylaminc}-2-methylphenyl]clbyl } piperidin-4-31)-5-fluoro-1 H-indole;
3-(1-42-[2-Methyl-5-(thiophen-2-yImethanoylamine)pbenylJethy! } piperidin-4-yl)-5-
chloro-1H-indole;

3-(1-{2-[2-Methyl-3-(3-methoxybenzoylamino)phenyi]ethyl} piperidin-4-yl)-5-chlore-1H-
indole;

FL1-{2-[5-(Cyclapropylmethanoylamine}-2-methylpheaylethy]} pipeidin-4-y1)-5-fluore-
IH-indole;

3-(1-{2-[2-Methyl-5-(thiophen-2-yhuethanoylamino)phenyl]ethyl} piperidin-4-y1)-5-fluoro-
1H-indale;

3-{1-{2-[5-(Tsobutanoylaminc}-2-methylphenyl]ethyl}piperidin-4-yl)-5-fluore- [B-imdele;
3-{1-{2-[2-Methyl- 5-{pivaloylamivo)phenylethyl} piperidin-4-yi)-5-fluore- 1H-indole;
3-(1-{2-[5-(Hexanoylamine)-2-methylphenyl Jethyl} piparidin-4-y1)-5-flusre-11-indsle;
3-(1-{2-[5-(4-Fluorobenzoylamine)-2-methylphenyl Jethyl} piperidin-4-y1)-5-fluore-111-
indole,

3-(1-{2-[5-(3-Methox ybenzoylamino)-2-methrylphenyl]ethyl  pipcridin-4-y1)-3-fluoro-1H-
indele;

3-(1-{2-[2-Mcthyl-3-(pyridin-3-yimethanoylamino)phenyl Jethyl} piperidin-4-yl)-5-fluore-
1H-indole;

3-(1-{2-[2-Methyl-5-(3-phenylpropunoylamino)phenyi]ethyl} piperidin-4-yi)-5-fluoro-1H-
indole;
3-(1-{2-[2-Methyl-5-(4-mathylbenzoylaminophenyl]ethyl ) piperidin-4-yi} 3-flncro-1 H-
indole;

3-(1-{2-[2-Methyl-5-(3-Methyl-3-phenylureidoiphenyl|ethyl} pipeddin-d-yI)-6-chloro-1H-
mdele;

3-(1-{2-[5-(Eyelopropylmethanoylaming)-2 -methylphenyletfhyl} pipotidin-4-y13-6-chloro-
1T-indole;
3-(1-{2-[2-Methyl-5-(thiophen-2-ylmethaneylamine)phenyl]sthy D piperidia-4-y[-6-chlero-
1H-indole;

3-{1-£2-[S-{Isobutanoylamine)-2-methylphenyl]ethyl } piperidin-4-y1)-6-chloro-1H-indole;
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3-(1-{2-[5-(3-Methaxybenzoylamine)-2-methylphenylTethyl } piperidin-4-y)-6-chlore-1H-
indole;

3-{1-{2-[2-Methyl-5-{pyridin-3-yimethanoylantino)phcoyllethyl} piperidin-4-y1)-G-chloro-
tH-indole;

3[1-(2- (5{2-(4-Methoxyphenyl)ethanoylaming)-2-methylphenyl} ethylipiperidin-4-y1]-6-
chloro-1H-indole;

3-(1-{2-[2-Methyl-5-(4-mrethylbenzaylanino)phenyl)athyl} piperidin-4-yi)-6-chlaro-1H-
indole;

3-{1-(2-{ 5{{CyclopentylmethanoyDamine |-2-methylphenyl tethypiperidin-4-yi]-6-chloo-
1H-indole;
3+{1-{2-[2-Methyl-5-(morfolin-4-yImethanoylamino) phenylJethyl} piperidin-4-y1)-5-fluarc-
1H-indole;

3-[1-(2-{5-[3-{4-Fluorephenylureido]-2-methylphenyl} ethyl)piperidin-4-yi]-5-fluoro-1H-
indole;

3-{1-{2-]S<(Hexanoylamina)-2-methylphenyl]eihy!} piperidin-4-y1)-7-chloro-1H-indale;
3-{1-{2-[2-Methyl-5-(tetrahydropyran-4-ylmethanoylamino)phenyl Jethyl } piperidin-4-yi)-5-
fluora-1H-indole;
3-{1-{2-{544-Chlorobenzoylamino)-2-methylphenyl]ethyl}piperidin-4-y1)-7-chloro-1H-
indole;
3-{1-{2-[5-(3-Cyclohexylpropanoylamine)-2-methylphenyljethyl} piperidin-4- yI)-5-fluore-
iH-indole;

3-[1-2-{5-[{3-Phenylpropanoyl)amina]-2-meihylpheny! } ethyl)piperidic-4-y1)-7-cliloro-1H-
indole;

3-[1-(2-45-(¢2-Phenylethanoyl)amino]-2-methylphenyl} efteyDpiperidin-4-yl)-7-chlora-1H-
indole;

31-{2-[2-Methyl-5-(4-methylbenzoylantinophenyl)etbyi} piperidin-4-yl)-7-chloro-1H-
indole;

3-(1-{2-[ 5« Cyclopropylmethanoylamina)-2-methylphenyliethyl }piperidin-4-yl)-7-chloro-
1B-indolc;

3-11-(2-{5-[2-(4-Fluorophenyljethenovlamine]-2-methyiphenyl ethyDpiperidin-4-y1]-7-
chloro-1H-indolg;

3-[142-{5-[2-(4-Methoxyphenylyethanoylamino]-2-amethylphenyl} ethyl)pipetdin-4-y1]-7-
chloro-1H-indole;
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3H{1-2-{5-[(Cyclobutylmethanoylyimine]-2-methylpheny!} ethylpiperidin-4-yl}-7-chloro-

1H-indole;

3-(1-2-[3-(benzoylamina)- 2-Methylphenyllethyi} piperidin-4-y1)-7-chloro-1H-indole;

3-(1-{2-[5<{4-Flucrobenzoylamine)-2 -methylphenyl|ethyl} piperidin-4-yI)-7-chloro- 1 H-

indole;

3-(1-{2-[5-(4-Methoxybenzoylamino)-2-methylpheny!]ethyl} piperidin-4-y1)-7-chloro-1H-

wdole;

34 1-(2- {2-Methyl-5{(pyridin-3-yImethanoyl)amino]phenyl} ethylpiperidin-4-y1]-7-chlote-

iH-indole,

3{1-(2-~ {2-Methyl-3-[(pyridin-4-ylmethanoyamine]pheryl} ethylpiperidin-4-y1]-7-clloro-

1H-indole,

3 1-(2~ §2-Methyl-5-[(thiophen-2-ylmethanoyDamine]phenyl} ethy Bpiperidin-4-yI[-7-

chlorg-1H-indote;

3-[1-(2- £2-Methyl-5-{(thiophen-3-yImethanoylaminolphenyl} sthyDpiperidin-4-y[]-7-

chlorg-11-incdole;

34 1-{2-{2-Methyl-5-[(1-} 1,2,2 Fthiadiazo]-5.ylinethanoylamino]phenyl} sthyl)- piperidin-4-

y1}-7-chlora-1H-indole;

3-{1-[2-(5-Acetylamino-2-methylphenyD-ethyli-3,6-dihydro-2H-pyidin-4-yl}-5-uoro-f H-

indole;

3-[1-(2- {2-Methyl-5-[(pyridin-3-yImethanoyl}-aminoj-phenyl} -cthyl)-3,6-dihydro- 25

pytidin-4-y1]- 5-fluero-/ H-indole;

3 142-{5-[{(4-Fluorophenylmethanoyl}-amine]-2-methylphenyl} -cthyl)-3,6-dihydro-2H-

pyridin-4-yl]- 5-fivoro-Ifi-indole;

3-{1-2-(5-Acetylamino-2-metliylphenyl}-elhyl]-3,6-dihydio-2H-pyridin-4-y1}-7-chloro-

1H-indole;

31-(2- §2-Methyl-5{ (pyridin-3-yimethanoyly-amina Fphenyl}-ethy])-3,6-dihydro-2H-

pysidin-d-y1]- 7-chlero-1 H-indele and

3-[1-(2- {5-[{4-Fluorophenylmuthanoyl}-amino|-2-methylphenyl }-ethyl)-3,6-dihydro-2H-

pytidin-4-yl]- 7-cliloro-/ F-indele ot a pharmaceutically acceptable sali thercof.

a. A pharmaceutical composition characterised in that it cornprises a compound of any of
claimg 1 to § in a therapeutically effective amount together with one or more pharmaceuiically

acceptable carriers or diluents.
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10, Usc of 2 compound of any of claims 1 to 8 for the manufaciure of a medicament vsefud
in the weatment of pesitive and negative symptoms of schizophrenia, other psychoses, amudety
disorders, such as gemeralised anxiely disorder, panic disorder and obsessive compulsive
disorder, depression, ageression, side offects mduced by couventonal antipsychotie agents,

migraite, cognitive disorders, ADHE and in the improvement of sleep.

11. A methed of treafing the positive and negative symptoms of schizophrenta, other
psychoses, anxiety disorders, such as generalised anwicty disorder, panic disorder and
obsessive compulsive disorder, depression, aggression, side effects induced by conventional
antipsychotic agents, migraine, cognitive disorders, ADHD and in the improvement of sleep
comprising administration of a therapeutically acceptable amoun{ of 2 compound according to

any of claims 1 {o 8.
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