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(57) Abstract: The present invention relates to 4-, 5-, 6- or 7-methylene substituted indolyl derivatives of Formula 1, wherein R
& is aryl or heteroaryl, where said aryl or heteroaryl groups may be substituted one or mere times with a substituent selected from
¥ hydrogen, halogen, cyano, nitro, C;.¢-alkyl, C;.s-alkenyl, C,s-alkynyl, Cs.scycloalkyl, Cs s-cycloalkyl-Cys-alkyl, Cig-alkoxyl, Cre-

alkylthio, hydroxy, hydroxy-C,.¢-alkyl triflucremethyl, trifluoromethylsulfonyt, Cy.¢-alkylsulfonyl, amino, C; ¢-alkylamino, di-{Cy.¢-
v 2lkyl} amino, acyl, aminocarbonyl and a methylene dioxy group; X is N, C or CH; provided that the dotted line indicates a bond
“~- when X is C and no bond when X is N or CH; R! is hydrogen, Cy.¢-alkyl, Cog-alkenyl, Cp.s-alkynyl, Cas-cycloalkyl, Csg-cy-
cloalkyl-Cy.¢-alkyl, aryl, aryl-Cyg-alkyl, acyl, thioacy], Cy¢-alkylsulfonyl, triflucromethylsulfonyl or arylsuifonyl; and R? and R3
arc independently selected from hydrogen, halogen, cyano, nitro, Cy.¢-alkyl, Czs-alkenyl, Cy-alkynyl, Csg-cycloalkyl, Cag-cy-
cloalkyl-C, ¢-alkyl, Cy4-alkoxy, Ci.¢-alkylthio, hydroxy, hydroxy-C;.s-alkyl triflucromethyl, trifluoromethylsulfonyt, Cy.¢-alkylsul-
fonyl, amino, C, -alkylamino, di-(C;.¢-alkylamino, acyl and aminocarbonyl; The compounds of the invention are selective dopamine
Dy ligands.
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TREATVENE @h@i@se@! ﬁ@ﬁ@&ﬁ&nﬁéﬁ% ARSEY Agsh of 40 s- B @a® Mlind Ny &ivhiiies hdisd es to

4-, 5-, 6- o, /-ne | ene substituted indoly ‘derivatives of Formula 1,
wherein R # Wtb@rdomlé? barspeptoslag @@mfiséﬁwﬁe@ﬁl ibe SpaseeRtiof @ffr@epps may
be substi t UpSehiRhe atd net@idRid disiReriVid fhri@enfbPsthdsbient sel ected from

hydr ogen, hal ogen, cyano, nitro, ¢t -6- al kyl , C2-6-al kenyl, C2-6-al kynyl,
C3-gcycl oal kyl, C3.s-cycl oal kyl -d -6-al kyl, Cil-6-al koxyl, Cl-6- al kylthl o,

hydr oxy, hyﬁﬁ@gymﬁa oPthid Th¥dndon! f | uor onet hyI trifluoronethyl sul fonyl,
Cl. 6-al k I suI onyl, am no, d -6-al kylam no, di-(Cl-6- alkyl) am no, acyl,

am nocar and met hyl epne di oxy, gr,0 is or. CH provj.ded that
e dot t e DPi, b CRieBrs, Do 1o YoAoBRInS s SHARYY CRS- kB S A o
CH R is héﬁﬁﬁuﬁ&@d‘to b@l o@iﬂib’ for tlﬁ?aﬂuﬁdy&ﬁﬂh’ laﬁfec@of&eﬁ‘bié)ﬁﬂbé' TheGRteE oS boal kyl ,

C3a-c cl oal yl -d ,6-al kyl, acyl, _ thioacyl
d - 6- Zu kyl s’&ﬂ“f‘ty!ﬂ’g?f’ @%.W@%Pﬁ%&%ﬁ%@%gﬁfﬂ% Wlaamggmsmo#ypz 're&ﬁziowr%nd R3
are i ndepenggntl i vsehsed rdcEt0p M@b%ﬁﬂn'ﬂ%'éﬁ%ﬂ&é&&ﬁ%%&bﬁnﬁiﬁm@béﬂ' 2

6- al kenyl C2 6-al kenyl C3$- Cycl oal kyl
15 dopamine Dy Teceptors aré primarily located in areas of the brain other than striatum,

A
vy

suggesting that selective antagonists of the dopamine Dj; recepior will be devoid of

extrapyramidal side effects. This is illustrated by the antipsychotic clozapine which exerts

higher affinity for Dy than D; receptors and is lacking extrapyramidal side effects (Van Tol

et al. Nature 1991, 350, 610; Hadley Medicinal Research Reviews 1996, 16, 507-526, and
20 Sanner Exp. Opin. Ther, Patents 1998, 8, 383-393). '

A number of D, ligands which were postulated to be selective Dy receptor antagonists (L-
745,879 and U-101958) have been shown to posses antipsychotic potential (Mansbach et al.
Psychopharmacology 1998, 135, 194-200). However, recently it has been reported that

25 these compounds are partial D, receptor agonists in various in vitro efficacy assays (Gazi et
al. Br. J. Pharmacol. 1998, 124, 889-896 and Gagzi et al. Br. J. Pharmacol. 1999, 128, 613-
620). Furthermore, it was shown that clozapine, which is an effective antipsychotic is a
silent Dy antagonist (Gazi et al. Br. J. Pharmacol. 1999, 128, 613-620).

30 Consequently, D4 ligands, which are partial D4 receptor agonists or antagonists, may have

* beneficial effects against psychoses.



Cy-- v cloal kyl-d -6-al kyl, Cl-6-alkoxy, O -6-alkyhhio, hydroxy,

hydr ooxy-C - 6-al kyl trifl uoronet hyI trifluoronethyl sul fopyge r@ry@()@é kyl sul
fonyl, am no, CL-6-alkylam no, (CL 6- al kyl )am no, acyl (P

am nocar bonyl ; The conpounds of the invention are sel ecti ve dopam ne D4

| i gands. 1wokebigary 2005 WO 02/ 16349 PCT/ DKO1/ 00547 4pchpkévoeosind 7-1 ndol e
derivatives useful for the treatnent of, CNS disorders Field of the

I nvention 5 The present invention rel ates to a novel class of 4-, 5-, 6-
and 7-i ndoDepaiens Daantagemsﬂsanaymg;o bafubdfiti foiythé Qeatinbe od&i@ﬁﬁd&ﬂeﬁ)ﬂtsr(ﬁﬁ@m or. The

conmpounds e of certain psychiatric and
neur ol ogi cgtcf53 ﬁé%fc‘? m’i’(f‘l’ oﬁarl 5?9 zfgﬁgéa/choses Background of the Invention.

10 Dopam ne D4 receptors bel ong to the dopami ne D2 subfam |y of receptors,

which is nS|de ed to be responsible for the antipsychotic effects of
neur ol ept i @31 as glse, ?P&ngé’ﬁt%g?s?"gq” Ve, dapriging Ji+ atagenigs miakive Mssivli tadedurs exer t

their efsf edyskibda stbaigak 8 Mtk oDiheRESRAYITPaion’s ARV With Iddd eTdner D2
recept or ntafl @{ln the striatal regl ons of the brain. However, 15
dopami ne D [fs axmgcal 20003891 18§-188kat ed in areas of the brain other
than striatum suggesting that selective antagonists of the dopam ne D4
recept or be devoid of extrapyram dal side effects. This is.

illustrat \é\%"rﬂ?@?’iﬁ' eXHERGSSOChBPEC 25e5iaheR REWam thn "rriterily inatingive subtyps ni t v

for D4 thasf dRnti@CE&MHRTSpaactivitg disBfiét Rt £¥hbR MhATE o ayﬂsrﬁﬁ&fn%ttﬁe (Van
Tol et al. Nature 1991 350, 610; Hadl ey Medici nal Research Reviews 1996,
16, 5079528ne srgeding, thedpamire,Bs regspiar hasbeen hlishef (MoSharkerg 38R M403) . A
number  of %:Amgmés:s Vi3 GGy 628 cfaag% whighied %&e%%g GlRCdd Sm%4 L &SHBE O

antagoni sts (L- 745 g79 an have ovvn tO0 posses
ant i psychotidatipsion deficit hmmm@rso&er and ligaymls\a&iesipg Ahisreoentogyayll@osefull 35,

194-200) . {HoURRhmeh &R B hattiddiar RRS:dREEN reported that 25 these conpounds
are parti al D4 receptor agonists in various in vitro efficacy assays (Gazi

et al. Br. . Pharmacol . 1998, 124, 889-896 and Gazi et al. Br.

Phar maggl . Aéo% 28maBli- DP %a'ﬁ!ﬁr I & tedii S - api ne,

which is an ?d?n %I vg anti p%)zfg%]gtolggi % rtllttal \I%l%zsan g\ggen?{sé@&f&% et aI.

Br. J Pharpsyehosts, theopsitive28mpens- @Q@;h;zophrema, cognitive deficits, asitention deficit
hyperactivity disorder (ADHD) and dyskinesia resulting from treatment of Parkinson’s

disease with L-Dopa.

20 In particular, the compounds of the invention are considered useful in the treatment of

positive symptoms of schizophrenia without inducing extrapyramidal side effects.

A number of dopamine Dy ligands which can be described by the general formula

Het——(CHa}to——N N——Ar

25

wherein Het is 3-pyrrolo[2,3-blpyridinyl, 2-benzimidazolyl, 3-indazolyl, 2-indolyl, 3-
indolyl, 3-benzofiranyl, imidazo[1,2-a}pyridinyl, 3-furo[2,3-b]pyridinyl and 3-benzofuranyl
and Ar is optionally substituted phenyl or heteroaryl, have been described in WO 94/20459,



30 Consequently, D4 ligands, which are partial D4 receptor agonists or
ant agonists, nmay have beneficial effects against psychosgs,:eb].gar?%gbﬁary
2005 WO 02/ 16349 PCT/ DKOL/ 00547 2 Dopami ne D4 antagoni sts may a

useful for the treatnment of cognitive deficits (Jentsch et al.
Psychopharweaotagy 1999, 142, 78-84). It has al so been suggesimssst hat
~sel ective dopam ne D4 antagoni sts nay be useful to reduce 5 dyskinesia
occurring as a result of the treatnent f Parkinson's disease with L-dopa

(Tahar et vab o4/o, WA RIAE86,Oo 93630, %&994/ &%31%99/6:9‘6 5 Rgb5% oS, jovi dence

for a genetic association béetween natten I’'ve

attention JEPPRE4INRYHE5500.802 %DﬁJdMsférCaem ma, 3é(lt9aril(9éhq2dupl i catl on

pol ymor phismin the 10 gene encoding the dopam ne D4 receptor has been
published (MCracken et al. Ml. Psychiat. 2000, 5, 531-536). This clearly
i ndi cat es &Ppriset apalicatiemNo.H§4 §3heetritesdo @dnposndsi tre formndk at t ent i on defi ci t
hyperactivity disorder and |igands affecting this receptor may be useful
for the treatnent of this particul i sorder 15 Accordingly, dopam ne D4
receptor ligands are potential drygs fior the treatnment of psychoses, the
it tae—def i cits, attention deficit
hyperactivity di sorder (ADHD) and\dys¥i nesia resulting fromtreatnent of
Par ki nson's disease with L-Dopa. 20 In particular, the conpounds of the

i nventi on ahereimQds ﬁtﬁfoﬁﬁllymﬁitwﬁtedlfhehﬁ‘br i, iRy - 4@1&{1 InB@Sdptibe@lysy mpt oms  of
am dal side effects. A nunber of

hi h
ngéﬁoﬁer ng{ ?“é@iﬁg &H%%Hﬁ‘%ﬁ dd%a!hﬂx}t bingling ef dlopamin peanigty ad Het
(CH2)1 2 Nl-\slntaéém%to\/hﬁﬁﬁ&lr@ceb&'ﬁ:s dnd tShad¥ Eé’d@dlﬂ[ &aﬁﬁuﬁﬂzﬁ%r&ﬂﬂ S¥dssive

2-benzi m dazol ndazql yl,, 2-indol - i ndol benzof ur anyl ,

i m dazof, ¥ %&HC ﬁ'rajﬁ'? ¢ ang apfil WF@BSIVBF%%PFJ@FHEHIWW@%@F%E@W&F%Wyl and Ar
is opti onablbwgﬁ;unggttgsuﬁsed phenyl or heteroaryl, have been described in WO
94/ 20459, 17 February 2005 5

EP patent No. 372 667 relates to compounds having the formula

Ai_/ \
I'\
< N——(C}—R

wherein Ar is 2-methoxyphenyl or 1-napthyl, n is 2-4 and R is various heterocyclic rings,

15

e.g. 5-oxindole. The compounds are said to have neuroleptic activity, and data showing the

ability of the corpounds to bind to dopamine D, receptors are presented in the application.

20 EP patent No. 0 281 309 describes certain piperazinyl-heterocyclic compounds of the

formula

Al N N——{CzH,);;

_/

wherein A together with the phenyl to which it is attached form quinolyl, 2- -
25 hydroxyquinolyl, benzothiazolyl, 2—aminobenz_othiazolyl, benzisothiazolyl, indazolyl, 3-



WD 02/ 16349 PCT/ DKO1100547 3 WD 94/20497, WD 94/22839, WD 94/21630, WO

94/ 24105, WD 99/09025, WD 95/29911, WD 96/25414, US 5. 700, uﬁP%ds Med.
Chem 1996, 39(19), 1941-2. EP patent application No. 164 633 refates to
conpounds of the formula CnH2n---1nd wherein Ar is optionally substituted

phenyl or woiogmgshs n is 2-4 and Ind is optionally subspetpkehosssi ndol yl .
The conpounds are said to inhibit binding of dopam n agoni sts and
-antagoni sts to striatal receptors and% o have sedative, tranquili zing,

ant i depr esbydrexyhfilazudyl; dhdibflj @fc.,anal @t isComidvdalan tsilyinesd Baphihye glihgigtt - The
_applicatio% doeﬁlnot e%egi ﬂn§_ gio ogical test results. EP patent No.
372 667 ref3@5@3¥bu@%@%8 nSRRY AR OF fre FhscrEIPeInds e said te beysefl forrtBe wher ei n
Ar i's 2- metrbamoy hemyychoses kB aRs Mgbhanimi 6F 22tidn ?Eﬂﬁ'itﬁ%ﬂl? vilefb@iigionedrapocycl i c
rings, e.g. 5. 0xindol e. The conpounds are said to have neurol eptic
activity, SPAUHS R SRENGe crratongoritap-rerepion and thgleradrenarge prospfor 6
dopam ne Difed eCieptl 0996, 39, pp4rseted in the application. 20 EP patent No. 0

281 309 describes certain piperazinyl-heterocyclic conpounds of the
formula r-NN--(C2H4),; wherein A together with the phenyl to which it is

attached f acsorditd AO!thd prodent JiveRtiaH, OXHsI BRI of QBBBAARI WL Yo selecti
2-aninoben§othlazolyl, benzi sot hi azol yl , indé%olyl, 317 FeBiﬂ%?@V%OOS WO

02/ 16349 typro¥desk oxyi ndazol yl, indolyl, etc., and Ar is
optionally substituted naphthyl, quinolyl, isoquinolyl, indolyl, etc.
Notably n is 1 or 2. The conpounds are said to be useful for the treatnent
of psyc’r?os@'ém&‘l%ﬁ’?memnﬁm smof action is primarily via nodul ati on of the

The object of the present invention is to provide compounds that are partial agonists or

antagonists at the dopamine D, receptor.

Accordingly, the present invention relates o a 4-, 5-, 6- or 7-methylene substituted indolyl
15 derivative of formula I

wherein R is aryl or heteroaryl, where said aryl and heteroaryl groups may be substituted
one or more times with a substituent selected from halogen, cyano, nitro, Cy.¢-alkyl, Cy.g-
20 alkenyl, Cy¢-alkynyl, Csg-cycloalkyl, Cig-cycloalkyl-Cje-alkyl, Ci¢-alkoxy, Ci.e-
alkylthio, hydroxy, hydroxy-Cig-alkyl trifluoromethyl, trifluoromethylsulfonyl, Cis-
alkylsulfonyl, amino, Ci.¢-alkylamino, di—(Cl_ﬁ—alkyl)amind, acyl, aminocarbonyl and a
methylene dioxy group; |

25 X is N, C or CH; provided that the dotted line indicates a bond when X is C and no bond
when X is N or CH;



dopam ne Dz-receptor, the serotonine 5-HT2A-receptor and the

al fa-adrenergic receptor (J. 5 Med. Chem 1996, 39, pp. e"b‘}@ F@&fordi ng
to the present invention, a novel group of conpounds which are Sirective
dopami ne D4 ligands is provided. 10 Su ry of the Invention The object of
t he. present i nvention is to provide cg]r%ounds that are partial agonists or

t £s 1&hyd:hgeld t O ¢ ti
ant agoni s dhaﬂk}é, Obs-sle@BDt O allGH0rCl ¢ %%P@ﬁ[ﬁéﬁgﬁ{?} g,-\gn i on

rel ates t 1 1 1_8 7- mef htﬁene substit ut ive
of fornul & ’R%W’ a;\y 1 3y thyoesylp Ousrikytsmifomsds @uﬂn@m@hﬂsnﬂfowl or
het er oar yarylsuihend; ead d aryl and heteroaryl groups may be substituted one
or nore tinmes with a substituent selected from hal ogen, cyano, nitro,

Cl.6-al kyl, C2.6 20 al kenyl, C2.6-al kynyl, C3_8-cycl oal kyl,

C3. 8- I : | kyl .. CL 6-al.k ,, CL 6- allcylthio, hyd :
hydr o%c a%ﬁdﬁ%i@ %Xe&ﬂ&%ﬁﬁ‘?{ﬁm&xﬁyﬂm&?@ o C%M,Ifl’gfifﬂﬁ I-Gr ik Cos-
o oeart y,l aﬁ’i G@Héy‘ﬂ P Cg'k-b& 25 \;(«'{I;&y,ﬂ}ﬁc ﬁ}_z &#ﬁ%r ovﬁjed

am nocar b anq} 2‘@0 met hyl ene_di oXy group;
t hat the Tehiey hyiEoxyy chidiesCrealbil Wilfuvroneity],C thfitbrometyhsulfomylerC-i s N

CC):rZ gHaI &E}ﬁf]&[ cfoéfl?%ﬂd‘% @K%Waﬁgﬁwn 3 ke}'i;ryl Cl

-al kyl , a&wphawceattgaﬂy aG@P@%ﬂ ﬂtéaliepbnyl trifluoromethyl sul fonyl or
aryl suI fonyl; and R2 and R3 are |ndependently sel ected from hydrogen,

hal ogen, PX3&fed dhntp Whg%\( al kynyl,

C3%-cycl oal kyl, C3 g&gdgf ?@%Ah&u% oxﬁ Cl- 6-
5—[[4—(4—chlorophenyl)p1perazm -1-ylJmethyl]-1H-indole
5-[[4-(5-indolyl)piperazin-1-yiJmethyl]-1H-indole,
5-[[4-(4-methoxyphenyl)piperazin-1-ylJmethylj-1.H-indole

5-[[4-phenylpiperazin-1-yl]methyl]-1H-indole
5-[4-(4-Chlorophenyl)-3,6-dihydro-2H-pyridin-1-ylmethyl]-1 H-indole
6-[[4-(4-chloropheny)piperazin-1-ylJmethyl]-1H-indole,
6-1[4-(4-methoxyphenyl)piperazin-1-yi}methyl])-1H-indole

5-[{4-(4-fluorophenyl)piperazin-1-yljmethyl]-14-indole
5-{]4-(4-chlorophenyl)piperidin-1-ylJmethyl}-1H-indole
5-[[4-(2-chlorophenyl)piperazin-1-ylJmethyl]-1H-indole
5-[[4-(3-chlorophenyl)piperazin-1-ylJmethyl]-1H-indole
5-[[4-(2,3-dichlorophenyl)piperazin-1-yljmethyl}-1H-indole
5-[[4-(3,4-dichlorophenyl)piperazin-1-ylimethylj-1 H-indole
5-[{4-(4-bromophenyl)piperazin-1-yljmethyl]-1H-indole
5-[[4-(4-iodophenyl)piperazin-1-yljmethyl]-1H-indole
- 5-[[4-(4-hydroxyphenyl)piperazin-1-yljmethyl]-1H-indole
5-[[4-(2-methoxyphenyl)piperazin-1-yljmethyl]-1 H-indole
5-[[4-(3-methoxyphenyl)piperazin-1-yljmethyl]-1 H-indole
- 5-{{4-(3,4-dimethoxyphenyl)piperazin-1-yljmethyl]-1H-indole
5-{[4-(4-methylphenyY)piperazin-1-yljmethyi]-1H-indole
5-[{4-(4-methylpbenyl)piperidin-1-yljmethyl]-1H-indole
6-[[4-(4-methylphenyl)piperazin-1-yljmethyl]-1 H-indole



al kyl t hi o, hydroxy, hydroxy-Cl-6-alkyl [rifluoronethyl,
trifluoronethylsulfonyl, Cl16- alkylsulfonyl, amno, G .6- ﬁﬁ‘éﬂnﬁi‘}(?@%
~di-(C-6-al kyl)am no, aryl and am nocarbonyl; or a pharmaceutica
acceptabl e salt thereof. Preferred conpounds of the invention are conpounds
sel ect ed fwonmenests [ [ 4- (4- chl or ophenyl) pi perazi n-1-yl | rret-by/bkﬁﬂ;ddsnndol e
5-[[4-(5-indolyl)piperazin-1 yl]methylj-1Hindole,
4- (4- met hoxyphenyl ) pi perazin 1yl] et hyl]-1Hi ndol e

phenﬁ-l[[[al-(pememlzyllﬁhehylbﬂalﬁﬁiﬁﬂlyi Jlméthil]-1dah® e

dr 0- 2H- din-1 yl methylj-1Hindol
R R oR R s LGr b WA il 8,
( 4 e [Ha4 QNG O Hleh i fgs @i Ny i}mb!th mirﬁaak}h 1btnédidol e

i TR

- (2 chl orophenyl ) pi perazin-1--yl ] methyl ] - 1FL|ndoIe

- (3-chor ophenyl ) pi perazin 1-yl]methyl]-1Hi ndol e

- (2, 3-di chl orophenyl) pi perazin.-1 yl]methyl]-1Hindole

--(3, &ﬁhﬁﬂﬁﬁéﬁﬁﬁﬁﬁé{d&ﬂ?&b@@hﬁ%ﬁeﬁb& ylJmethyl]-1Hindole 5-[[4-(4
r mophenyl ) pi perazin-1 vyl nethyl]-IH I ndol e

4- (4- |odophenyl)p|pera2|n ylJmethyl]-1H indole

4- (4- hydroxyphenyl ) pi perazin-1 yl]nmethyl]-1H indole 5-[[4--(2
oxy}h § ppRAHBENNthg pregn} :ﬁiﬁ@lﬁxyn Yelated tp mebblcempounds wherein the indole is

4- ( 3- Nt R YPRERYdLLPI per azi n- I-yI]nEthyI]-IkklndoIe

4- (3, 4- dlnethox%¥h nyl ) pi perazin-1 -yl]nethyl]-1Hindol e

4--(4-met hyl phenyl ) pi perazin 1-yl] hyl]-1H indol e

4- (4- et hyl phenyl ) pi peridin-1-yl]fmethw ]-1Hindole

4- (4- et hyl phenyl ) pi per azi n- Ryt met hyN=—TH+ndol e 17 February 2005 WD
6349 6 6-[[4-(4-methyl phenyl)pipgrid¢n-1 yl]methyl]-1H indole

BN e

-1
- L1
-[ 4-
-1
-1
-1
-1
-1
-1
-1
-[[4

e jl—H—!

via the S-position or the 6-position of the indole, in particular the 5-position.

15 In another embodiment, the present invention relates to such compounds wherein R is

optionally substituted phenyl

In another particular embodiment, the invention relates to a compound as above wherein R

is a group of formula

20
wherein A is an optionally substituted, saturated or unsaturated heterocyclic ring which may
contain one or two heteroatoms selected from N, O and S. Tﬁe substituents may be one or
more substituents selected from hydrogen, halogen, cyano, nitro, Cig-alkyl, Cy¢-alkenyl,
Casalkynyl, Cy g-cycloalkyl, Csg-cycloalkyl-Cy s-alkyl, Ci_s-alkoxy, C;.s-alkylthio,

25 hydroxy, hydroxy-C;.¢-alkyl trifluoromethyl, trifluoromethylsulfonyl, C;.¢-alkylsulfonyl,

amino, Cy.¢-alkylamino, di-(Cy.s-alkyl)amino, acyl and aminocarbonyl



-[[4- (4- Chl or ophenyl ) pi perazi n-1-yl ] nethyl]-I-nmethyl-I Hindol e

-[[4- (4-Chl orophenyl ) pi perazin- | -yl]nmethyl]-I -methyl -1 tEdngdobeos
-[[(4-Benno [1,3 ] dioxol-5-yl-)piperazin-l-yl]nmethyl]-1Hindo 50
har maceutically acceptable salt thereof PCT/DKO1/ 00547 10 In one
enbodi mentwotkyesspr esent i nvention relates to such conpogogsxwesei n t he
‘indole is attached to the group R XV-/N-CH2 via the 5 -position or the
6- position of the indole, in particulaﬁ the 5 -position. 15 In another

enbodi ment In & paetiqutae embbdiinemt @fth divertinak @SoptiBnAly GlbsERAAGHHMIS oil\%lﬁh in Ris
optionalIym%qfsiigutedﬂggﬁg ] In another particul ar enbodi nent, the

i nvent i on FRIAEES oY §H¢ HOE8Y-above wherein R is a group of formula
20 wherein Ais an optionally substituted, saturated or unsaturated

het erocycljc ti ich ma caontain one or two heteroatons sel ected from
N, 0 and Sjn aﬁ@%ﬁ%“]“g{@ﬂ&r ?ﬁvdwnb%%%entmﬂ%@w topesh conziepedst ed fr om
hydr ogen, Wadreig®is opti@ally ibktit@ted Sjox@qa&d%! , C2-6-al kenyl, C2-6-alkYnYl,
C3_8-cycl oal kyl, C3-s-cycl oal kyl -Cl1-6-al kyl, C1-6-al koxy, Cl-6-alkylthio,
25 hydroxy, hydroxy-C -6-al kyl trifluoronethyl, trifluoromethylsulfonyl,

Cl - 6- al ky| shél h0dh¥ibn inchilled ' paftibulBr Rk ¥bAi0uRSs wikirsih $lis Nzl dy h&%ﬁ;ﬂ? is @CY!

and am nocar honyl 17 February 2005 WO 02/16349 PCT/ DK01100547 In a
particul ar odi nent of the invention, Ris optionally substituted indolyl
or phenyl substituted by a nethylene dioxy group. In a further particular
anot her__enbodi nent, the present invention relates to such conpounds 5

wher ei n°R The eopimonpds gogording 4q fhe rvention algy inglude dernydundsTwhersin e i Conditire | udes
in particudoied §HER aGRAPounds wherein X'is N and the dotted line is no

bond.

5
6
5 r a
p
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The invention also includes compounds wherein X is CH and the dotted line is no bond.

15 In a further embodiment, the invention rejates to compounds wherein R is phenyl which is
optionally substitufed one or more times with substifuents selected from halogen,
trifluoromethyl, nitro, cyano, Cy.¢-alkyl, Ci.¢--alkoxy, hydroxy and a methylene dioxy group.

~In another embodiment, the invention relates to compounds wherein R is indolyl which is
20 optionally substituted one or more fimes with substituents selected from halogen,
triflnoromethyl, nitro, cyano, Cy.¢-alkyl, Ci.s—alkoxy and hydroxy.

The compounds of the invention are partial agonists or antagonist at the dopamine Ds
receptors.

25 |
Accordingly, the compounds of the invention are considered useful in the treatment of
psychoses, positive symptoms of schizophrenia, cognitive deficits, ADHD and dyskinesia _
resulting from treatment of Parkinson’s disease with L-Dopa. |

30 In particular, the compounds of the invention are considered useful in the treatment of

positive symptoms of schizophrenia without inducing extrapyramidal side effects.



10 The conpounds according to the invention also include cbnpounds wherein
X is Cand the dotted line is a bond. The invention al so7 agruggS005
conmpounds wherein X is CH and the dotted line is no bond. 15 In a further
enmbodi ment, the invention relates to c8npounds wherein R is phenyl which is

opti ona s ' IR ik i 1 h. St e{i&% - from
hal ogenfﬂﬁf’r ﬁ)?ﬁl}%{rhg{ne%?%e%p%hgiqro,F%%@E&%{O&dgg%ﬂa&%%ﬁﬁl 0 #ﬂhf{droxy'
and a nebiphieing 4t lexst oge ampolund af dbinarla dndxodéfinedtabovdher arphantiamnticdlyat es
to compounds wherein R is indolyl ich is 20.optiopally substituted one
or no'rea?‘ieﬁ’é@l‘?/vi%"i‘fis"l‘iﬁﬂqnt l§%lﬁt@g"§@¥\2‘€t édﬂ?fqr@ﬁuﬂcaﬁ]é'g ?chvgr?lflf’%r B’Fét’ﬁﬂll,
nitro,. E&ﬁ'ﬂma@oﬁiﬁ{ﬂ%ﬂemﬂo}%ﬁdﬂﬁ%&mﬁ% Ek_seé{)mé-ca}te@s SsepRestads of the
invention are partial agonists or antagoni st at the dopam ne D4 receptors.
25 Accordingly, the conpounds of the invention are considered useful in the
treat ”ﬁﬂtyeg%q%ﬂéy%i}g&,eﬁm REsdrk InVEntioN HbAGEs Gde SCHLFAPIUNATT formgni ti ve

an

deficits, yskinesia result |_n? fromtreatnent of Parkinson's

di seasdonthermpnufipgre ofa megigamgpt yeafyldn the Keatmsmh 8LPRYSNEes: RSN enti on are
consi df‘éyﬁﬂ:&&ﬁ%%cﬂiszh%ié, lcBghitiRN defRits, mmtdnﬂﬂi_)@wﬁ@éi%sﬁﬁing @bimzophreni a
wi t hout "I nduci n%aextrapyr_am dal side effects. 17 February 2005 8 Thus, in
anot hertregtpectof Rapdnsonssdispase WitB kPeR?- pr ovi des a phar maceuti cal conposition
conprising at | east one conmpound of forrmula f as defined above or a
pharmaceutically acceptable acid addition salt thereof in a

t her appilh ififthdrYasBbdtfle| ¥& ARVt A Sl des %ﬁﬁ?d ‘flﬁﬂﬂ%ﬁa 92}5‘%@1}& gg’%gct

pharmaceuti cal | y" acceptable carriers or di yet an
t he présfared ahovenu amagd addition salicthefeof foo thpommanuétufeosilphatmackoticdlhe
manuf act ur e..of .a i canent. useful in.the treatment of psychoses, positive
synpt cﬁ{gp%?u%mr}g%&?ag‘ﬂﬁg,"f F?Wnﬂ‘é??dc‘%‘ ,gefﬁcDHD and dyski nesi as
resulting from treatnent of Parkinson's disease with L-Dopa. In a further
aspect, the present invention provides the use of a conpound of fornula I
as ddpetaded péen efthednvendigdi t i on salt thereof for the manufacture of a
pharmaceutical preparation for the treatnent of the above nentioned
di sorders.

The compounds of the general formula I'may exist as optical isomers thereof and such

optical isomers are also embraced by the invention.

The term C,_¢-alkyl refers to a branched or unbranched alkyl group having from one to six
carbon atoms inclusive, such as methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-
methyl-2-propyl and 2-methyl-1-propyl.

Similarly, C;¢-alkenyl and C,.¢-alkynyl, respectively, designate such groups having from
two to six carbon atoms, including one double bond and one triple bond, respectively, such
as ethenyl, propenyl, butenyl, ethynyl, propynyl and butynyl. |

The term Cs.g-cycloalkyl designates a2 monocyclic or bicyclic carbocycle having three fo
eight C-atoms, such as cyclopropyl, cyclopentyl, cyclohexyl, etc.

Halogen means fluoro, chloro, bromo or iodo.

- As used herein, the term acyl refers to a formyl, Ci.¢ -alkylcarBonyL arylcarbonyl,
aryl-Cyg-alkylcarbonyl, Css-cycloalkylcarbonyl or a Cjg-cycloalkyl-Cig-alkyl-carbonyl
group and the term thioacyl is the corresponding acyl group, in which the carbony! group is
replaced with a thiocarbonyl group.



Det ai |l ed Description of the Invention The conpounds of the generalr formul a

f - may exist as optical isonmers thereof and such optic ' RE‘EF e al so
enbraced by the invention. The term C -6-al kyl refers tqu Iﬂt‘)a?’anc godc%(r)r

unbranched al kyl group having fromone to six carbon atons inclusive, such

as nethyl ,weidessy 1 propyl, 2-propyl, | -butyl, 2--butyberBrereidy! - 2propyl
and 2-nethyl -l -propyl. Simlarly, C24-aikenyl and C2.-al kynyl,
respectively, designate such groups havi ng from two to six carbon atons,

i ncl udi ng Dinetefauidy LalbanACARGcRARYE-C/ LAy DONhikylREFRRS €V elMansHe T, 25

et henyl , p%]]%ﬁen%/l , ?&%n% et hynyl , propynyl and butynyl. The term C3-

- cycl oal kyFrgeabyh g Hﬁ%@éﬁ EchyropRsdy #hich thepllgd givp ds Greaaled 2dhr ee t o
ei ght G - aCQiakyl StiCihe 85:-69tda0B SiOMp arc @Y E4RBEMo¥s., cycl ohexyl, etc. Hal ogen
means fluoro, chloro, brono or 1odo. As used herein, the termacyl refers

to a fornyl, C -6 -al kyl carbonyl, arylcarbonyl, aryl-Cl.- alkyl carbonyl,
C3_s- cysl OBk B HrPORYrs & adcafbbofolie YarbRalck omf! sﬁél?laé‘(%hs\x/ﬁﬁroﬁﬂgé hhyi95PUP and
e

the termthiogacyl 1s the corresponding acyl group, in e car bonyl
group is PaE#kEekenylth a thiocarbonyl group. 17 February 2005 WO 02/ 16349
PCT/ DKO1/ 00547 9 The ternms O . 6-al koxy, C3.8-cycloal kyl-Cl1 -al kyl,

Cl-6-al kyl sul fonyl, d..-alkylam no, Cl.6- al kylcarbonyl, and the |ike,
desi gnat e Ehfctereg rhstepranyl eigrsi teho-membered ynongeyslip rings exrheisal Aiptrazolyl, 34 - 6

al kyl and -eahBsAvic kgl ky. : at8. _ k / m aryl
refers to %@’gé)r bocydg?ﬁl’ gggf%?rg)t(iﬂ%l%%clfu%? I%t;jsc g]gﬁp lé%?/%y g’r{aﬂﬁ%%p}ﬁh%i?’? in
parti cul0aroxgiéazplyl, Irhe-oxahipzolids 8Hdsd4-lioxarolyl,s 1t%2-Bionaehdr bé2ridoxenyid] i ¢

198, U RS BRSO Sy OLBIRGRIIYL 1 B dudporgs bl a0l
1, 4, 2- oxat dHadizedlyl) ,1,23H012,Ld.'i_>4241y_ﬂi é;(?aﬁzaudagliuolﬁl, 3,,24—dkaﬂiﬁub@yI1,,2,3-thiadiazolyl,
T3 2 di ¢ e araieol, s Zs g db e Bk wydihadn g ACL LB GBROM 110
1, 2, 4- oxadiriazdyly ksoxazpl3], oxexayl] sotfiarblyl, 1thBzelylod Helivddaedlyl, , 1 -pyrazolyl, 1H-
L2 3 ) M e LA, oo T s s 125
oxathiazinyl, 1,2,4-oxathiazinyl, 1,2,5-oxathiazinyl, 4H-1,3,5-oxathiazinyl, 1,4,2-
oxathiazinyl, 1,4,3-oxathiazinyl, 1,2,3-dioxazinyl, 1,2,4-dioxazinyl, 4H-1,3,2-dioxazinyl,
4H-1,3,5-dioxazinyl, 1,4,2-dioxazinyl, 2H-1,5,2-dioxazinyl, 1,2,3-dithiazinyl, 1,2,4-
 dithiazinyl, 4F-1,3,2-dithiazinyl, 4FH-1,3,5-dithiazinyl, 1,4,2-dithiazinyl, 2H-1,5,2-
20 dithiazinyl, 2H-1,2,3-oxadiazinyl, 2H-1,2,4-oxadiazinyl, 2H-1,2,5-oxadiazinyl, 2/-1,2,6-
oxadiazinyl, 2H-1,3,4-oxadiazinyl, 2H-1,3,5-oxadiazinyl, 2H-1,2,3-thiadiazinyl, 2H-1,2,4-
thiadiazinyl, 2H-1,2,5-thiadiazinyl, 2H-1,2,6-thiadiazinyl, 2H-1,3,4-thiadiazinyl, 2H-1,3,5-
thiadiazinyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-trazinyl, 2H-1,2-oxazinyl, 2H-1,3-
oxazinyl, 2H-1,4-oxazinyl, 2H-1,2-thiazinyl, 2F-1,3-thiazinyl, 2H-1,4-thiazinyl, pyrazinyl,

25  pyridazinyl, pyrimidyl, pyridyl, 2H-pyranyl, 2H-thiinyl and to bicyclic rings such as 3H-
1,2,3-benzoxathiazolyl, 1,3,2-benzodioxazolyl,  3H-1,2,3-benzodithiazoly], 1,3,2-
benzodithiazolyl, benzfurazanyl, 1,2,3-benzoxadiazolyl, i,2,3-benzoﬁ1iadiaz01y1, 2,1,3-

benzothiadiazolyl, 1 H-benzotriazolyl, 1,2-benzisoxazolyl, 2,1-benzisoxazolyl,
benzoxazolyl, 1,2-benzisothiazolyl,  2,1-benzisothiazolyl,  benzothiazolyl, 1H-
30 benzimidazolyl, 1H-indazolyl, 3H-1,2-benzoxathiolyl, 1,3-benzoxathiolyl, SH-Z,I-
benzoxathiolyl, 3H-1,2-benzodioxolyl, 1,3-benzodioxolyl 3H-1,2-benzodithiolyl, 1,3-
benzodithiolyl, 1H-indolyl, 2ZH-isoindolyl, benzofuranyl, isobenzofuranyl, 1-benzothienyl,
2-benzothienyl, 1H-2,1-benzoxazinyl, 1H-2,3-benzoxazinyl, 2H-1,2-benzoxazinyl, 2H-1,3-



triazolyl, isoxazolyl, oxazolyl, isothiazolyl, thiazolyl, 1H—inidazo|y|,

1H pyrazolyl, IH 15 pyrrolyl, furanyl, thienyl, 1H penta - red
nonocyclic rings such as 1,2, 3- oxat hiazinyl, 1,2,4-oxatﬁ?2§¥ﬂ$¥£§&§?
1, 2, 5-oxat hi azinyl, 4H 1, 3, 5-oxat hi azinyl, 1,4, 2- oxathiazinyl,
1, 4, 3- oxatwoazuddyd , 1, 2, 3-di oxazinyl, 1,2, 4-dioxazinyl, pcT/DKo1/00547
4H 1, 3, 2- di oxazi nyl , 4FL1,3,5-dioxaziq¥I, 1, 4, 2-di oxazi nyl,
2H 1, 5, 2- di oxazi nyl 1,2,3-dithiaziny|} 1,2,4- dithiazinyl, 4H
é-’ 3,h_2- di t hbamgmiilyl, ,42H—]1,tﬁbe_ﬁzﬁ@ahih}daZHﬂwibenﬂozéziﬁﬁgiHmIalie{nﬂdthiazi@ﬁ 532 20
i thiaziny - CE i azinyl, , 4- oxadi azin ..
2H 1, 2, 5- ol?%?@?lhf?‘r ?ffcz’iﬁf%%@%whﬁgéﬁﬁwﬁwmﬂ; §ﬁ4ﬁl“6§2%f’%lz'¥1ﬁ¥1r 2H-
2H 1, 3, 5- 03 Adieadmithiydinyl,2 HirkhoBnyd; t fltashiiad] lnazdidyll, Zufhoxdlhiadigdimi, 2H
1,2,5-thiadLaﬁjpyI %b 1,2,6-?hé§hia;?%yp¥i2FL§?3,%{thiad?azfﬁgl %ﬁ 1, 3, 5-
t hi adi azi n§yinoll 5 18-2rbenzdnypapl, 20| -bengqnyeanyy [H-21benzashiopyranyl ngi | 2H-1-
2H 1, 2- oxasédayihiopdbhyd, 3- oxazi nyl, 2H1,4-oxazinyl, 2H 1,2 thiazinyl,
2H 1, 3-thiazinyl, 2H1,4-thiazinyl, pyrazinyl, 25 pyridazinyl, pyrimdyl,

pyridyl, 2 ranyl , 2H-1 hi |. and. to.hicyclic rings such as 3H .

Y5 S b S E PN epftocnpeat M inRSian ilbCibin comngh s SoEEdaaReh i of y1

1, 3, 2- bengzoedp thioamdd yl , benzfurazanyl, 1,2, 3-benzoxadi azol yl,

1, 2, 3- benzot hi adi azol yl, 2,1, 3- benzot hi adi azol yl, 1H benzot hazol yl,

1, 2- benzi soxazol yl, 2, 1-benzi soxazolyl, benzoxazoyl, 1, 2-benzisothiazolyl,
2, 1- benzi sot hi azol yl , benzot hi az ] 0 benzi m dazolyl, 1Hindazolyl,
3H 1, 2- benzoxat hiolyl, 1, 3-benze 3H 2, 1- benzoxat hi ol yl,

3H 1, 2- benzodi oxol yl, 1, 3-benzodi 1, 2-benzodithiolyl, 1, 3-
benzodithiolyl, IHindolyl, 2Hisoindolyl, benzofuranyl, isobenzofuranyl,
1-benzot hienyl, 2-benzothienyl, IH 2,1-benzoxazinyl, 1H 2, 3-benzoxazinyl,
2H 1, 2- Wenwbstaizidnig En optignallgsubftitmed sataraied 20 @B awEt@icldR 4 dicRTEMGINH0547 10

benzoxazin : | , '

2, 1- benzot K‘%ﬂéﬁﬁ %‘;Zef‘f “‘ﬁﬁﬁ@%@%‘*&? gt RET BSOS corple o xppote

2H 1, 3- bensush hicadicmipiss areqnéntinagitifhe distapbve. The substitndtsnanod iapbe onel |,

el nnol V! or BUEAUREONL sl MR ken, 1AL AN, Mo, ¢, 29BY], RO eyt

qui nol yl, T -benzopyr anyl, é%%opy anyl’, -BHEéhZ Fﬁpyrahyl or
2H1- 5 beﬁm@ﬂ@mp%mydloalkyl,_ G oprivalkyli@i-atkyh Ghlisruiioixy, Chellyitkiont i on rel ates
to a Cofp OH%OJ%?h}%Po%\fr?Cl\."Waﬁcry? Itrﬂlu'c?rc!n%eth%rl, u%ycpme%fnylsfu?troﬂ}ﬂ 81.5-a1ky1sulfony1,

- amino, Cy¢-alkylamino, di-{C-¢-alkyl)amino, acyl and aminocarbonyl.

The acid addition salts of the compounds of the invenfion are pharmaceutically acceptable
salts formed with non-toxic acids. Exemplary of such organic salts are those with maleic,
20 fumaric, benzoic, ascorbic, succinic, oxalic, bis-methylenesalicylic, methanesulfonic,
ethanedisulfonic, acefic, propionic, tartaric, salicylic, citric, gluconic, lactic, malic,
mandelic, cionamic, citraconic, aspartic, stearic, palmitic, itaconic, glycolic, p-
aminobenzoic, glutamic, benzenesulfonic and theophylline acetic acids, as well as the 8-
halotheophyllines, for example 8-bromotheophyliine. Exemplary of such inorganic salts are
25 those with hydrochloric, hydrobromic, sulfuric, sulfamic, phdsphoric and nitric acids.
The pharmaceutical compositions of this invention, or those which are manufactured in
accordance with this invention, may be adminisiered by any suitable route, for example
orally in the form of tablets, capsules, powders, syrups, etc., or parenterally in the form of
solutions for injection. For preparing such compositions, methods well known in the art may
30  beused, and any pharmaceutically acceptable camriers, diluents, excipients or other additives

normally used in the art may be used.



~ 10 wherein Ais an optionally substituted, saturated or unsaturated

heterocyclic ring which nay contain one or two heteroatqﬁﬁaﬁﬁ&ﬁgzg from
N, 0 and S. The formula covers for exanple such bicyclic rings ch are
mentioned in the |ist above. The substituents on A nay be one or nore
substi t uenive o3@dsect ed from hydrogen, hal ogen, cyano, ni peppkéiloeeral kyl ,
C2- 6-al kenyl, (C2-6-al kynyl, C3_8-cycl poal kyl, C3_8-cycl oal kyl -C1. 6-all cyl,
Cl_6-al koxy, d _6-al kylthio, 15 hydroxy, hydroxy-Cl4-al kyl trifluoromnethyl,
trifluoromethylsul fonyl, Cl..6-alkylsulfonyl, am no, Cl.6-alkylam no,
di - (G -6-alkyl)am no, acyl and 1 nocar bonyl . The, aci.d, addj tion salts of
t he conpoukﬂ%“%¥£¢ ebp éﬁ??%ﬁ‘gr eﬁW@WWﬁbéﬁtF%%?FV“&C@%B?ES?%ge oM s
formed w t bontediing siid confiudlds. in b eignBsAabOREt 0301aH 105 @gNni ¢ salts are those with
mal eic, 20 fumaric, benzoic, ascorbic, succinic, oxalic,
bi s- net hyl enesal i cylic, nmethanesul fonic, ethanedisulfonic, acetic,
propi onix, ThétotAidaly dsR! ib Gilallg in Selririge .of Gbsi MUSC, 50086k, 4hd Gt pleferabipndel i c,
cinnamc, citr ?on cC, afggrtlc, stearlgﬁ.palnltlc, itaconic, glycolic, p-
aninobenzoﬂ%wig iR 2hee of e AT semPUst Pthe HyeRtRBophy | | i ne acetic acids, as
wel | as the 8- hal ot heophyllines, for exanple 8-bronotheophylline.
Exenpl ary &é such iporganic salts are 25 those with hydrochloricec,
hydr obr or nir¢¢ € jof tedpyeptonngy beprrpeisa @s fUO®Rd nitric acids. The
phar maceuti cal compositions of this invention, or those which are
manuf actured in accordance with this invention, may be adm nistered by any
sui t abl ¥ r ®ut e, Redgsing s aprde sreppafpgomppupg ef ogpWadk t abl ets, capsul es,
powders, syrups, etc., or parenterally in the formof solutions for
injection. For preparing such conpositiong, nethods well known in the art
may 30 be used, and any pharmaceutically a table garriers, diluents,
exci pients or other additives /norxall @ uge art may be used. 17
February 2005 WO 02116349 ‘DKO1/ 865 ntly, the conpounds of
the invention are adninisteredin Znit do containing said
conpounds in an anount of about 0.01 to 100 Tryg. 5 YVhe totajypydaily dose is
usually in the range of about 0.05 - 500 ng, and t preferably about 0.1
to 50 ng of the active conmpound of the invention. The conmpounds of the
i nvention maybe prepared as follows: 10 a) Reducing the am de group of a
conpound of. fornmula 11

wherein R, R}, R?, R®, X and the dotted line are as previously defined.

15 b) Reductive alkylation of an amine of the formula III with an aldehyde of formula TV

R
R—=X NH : _Lr\ N \/> y
\ / H | P~y
(1 ¥1 )

wherein R, R', R?, R3, X and the dotted line are as previously defined.

20 ¢)  Reducing the double bond in the tetrahydropyridinyl ring in derivatives of formula V:



RO: 0K\ R R--X N-c wherein RR Rl, R2, R3, X and the dotted line are
as previously defined. 15 b) Reductive al kylation of an qqﬁgﬁﬂﬁ; bb6s
formula Il with an al dehyde of formula IV R~-~X NH R3 R2 &%ereln R,
Rl, R2, R3, X and the dotted line are as previously defined. 20 c¢) Reducing
t he doubl ewbatyissian t he tetrahydropyridinyl ring in deripaibkamof formula
V. 17 February 2005 WD 02/16349 12 RR3 IlI\ \ R (V) wherein R Rl, R2,

R3, X and the dotted line are as previbusly defined. PCT/DKOL/ 00547 5 The
reduction according to nmethod a) is preferably carried out in an inert
organi ¢ solvent such as diethyl etder or tetrahydrofuran in the presence
of alane or lithiumalugniym hydrl O to reflux tenperature.
Starting conpounds |y prepared by coupling of
an amne of formula (1Y) wAh an 'ah |y substituted indolyl
carboxylic acid by standard net hods vi7a the\carboxylic acid chloride,
activated esters or by 10 the use of carboxykic aci®s in conbination with a
coupling reagent such as e.g. dicyclohexyl

wherein R, Rl, R? R®, X and the dotted line are as previously defined.

5 The reduction according to method a) is preferably carried out in an inert organic solvent
such as diethyl ether or tetrahydrofuran in the presence of alane or lithium aluminium
hydride from 0 °C to reflux temperature. Starting compounds of formula (If) are generally
prepared by coupling of an amine of formula (IIT) with an appropriately substituted indoly]
carboxylic acid by standard methods via the carboxylic acid chloride, activated esters or by

10  the use of carboxylic acids in combination with a coupling reagent such as e.g. dicyclohexyl
carbodiimide. Amines of formula (1T} are either commercially available or can be prepared
by standard literature methods (see e.g. J. Med. Chem. 1991, 34, 2014-2023; J.Med. Chem.
1998, 41, 658-667). 3-(piperidin-4-yl)-1H-indoles and (3,6-dihydro-2H-pyridin-4-y1}-1H-

- indoles have been described in the literature (see EP-A1-465398).

15 The reduction according to method b) is carried out by a standard one-pot procedure, e.g.
using a reductive amination of amines of formula (IIT) and aldehydes of formula (IV).
Starting compounds of formula (IV) and appropriately substituted indolyl carboxylic acids
are either commercially available or can be synthesised by methods described in the
literature or in standard works such as Houben-Weyl, Methoden der organiséhen Chemie

20 (Methods of Organic Chemistry), Georg-Thieme-Verlag, Stuttgart; Organic Reactions, John
Wiley & Sons, Inc. New York, namely under reaction conditions such as those which are
known and suitable for such reactions. .

The reduction of the double bond according to method c) is generally performed by catalytic
hydrogenation at low pressure (< 3 atm.) in a Parr apparatus, or by using reducing agents

25 such as diborane or hydroboric derivatives as produced in situ from NaBH; in
trifluoroacetic acid in inert solvents such as tetrahydrofuran (THF), dioxane or diethyl ether,



carbodiimde. Amnes of fornula (I1l11) are either comercially avail able or
can be prepared by standard literature nmethods (see e.g.q4 ‘}:elgﬁgary

1991, 34, 2014-2023; J.Med. Chem 1998, 41, 658-667). 3- Zpi peridin
4-yl)-1Hindol es and (3, 6-di hydro-2H-pyridin 4-yl)-1H indol es have been
descri bed wooidwed i terature (see EP-Al -465398). 15 The pegbréeosy7accor di ng
to nethod b) is carried out by a standard one-pot procedure, e.g. using a
reducti've ami nation of amines of formul3a (I111) and al dehydes of fornul a
(I'v). Starting conpounds of forrmula (IV) and appropriately substituted

i ndol yl carboxylic acids are either comercially available or can be

synt hesi snsyimepty Sectimescribed in the literature or in standard works
such as Houben-Weyl, Mt hoden der organi schen Chem e 20 (Methods of Organic
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det erm neﬁégg%m@#ﬁ Ués %ﬁwg%ﬂ?ﬁwgf’g@?wiﬂﬁl ytical
LC- M5 dat a2$¥eiirtt). Ght sitention tifie) RPEreSfpréssed\itl mibkb@BX i nstrunent equi pped with

| onSpr ay urce ﬁ_nd Sh(fi[#ﬁ%jﬁﬁ?’ LC-BA/SLC- 1 QA LC syste The L.C condi tions
(C18 col 8 PEIR VEEP % 2B alfernafing pean method &g give molgpylanygight| i near

gr adi ent ahﬁhhmw\'rﬁdmowaﬂaeﬁd@mwwat6ﬂtbjﬁéc1m6»w£ﬂcea5m§ie?s-aw 90: 10: 0. 05)
to water/ etoni;rilg/igilri_fluoroactic acid (10:90:0.03) in mn at 2
mL/ mion.  PUfAeERiREen 4 Bl omine vrlsee (10-200%k i on of the WV trace 10 (254 um).

The r et entrregardtive B MBlsepaddtidn P4PpEorR6H dithB Y i8S unl¥RS ThEDE ChiBiMeT €
obt ai ned bﬁian alternating scan nethod to give nol ecul ar wei ght

i nf or et i div18 sHBmRBP & SQmaR with s paiicle sizpal S 6By Feredmeanradist Ppiion with vol t age
(5-20V)  anghiefataoiRil/alnuRadtic 848 (30250-d.04 %o WAL REEnitAI RO etic acid |

(5:95:0.03) in 7 min at 22.7 mL/min. Fraction collection was performed by split-flow MS

detection.
'H NMR specira were recorded at 500.13 MHz on a Bruker Avance DRX500 instrument or
20 at250.13 MHz on a Bruker AC 250 instrument, Deuterated chloroform (99.8%D) or
dimethyl sulfoxide (99.9%D) were used as solvents. TMS was used as internal reference
standard. Chemical shift values are expressed in ppm-values. The following abbreviations
are used for multiplicity of NMR signals: s=singlet, d=doublet, {=triplet, g=quartet,
qui=quintet, h=heptet, dd=double doublet, dt=double triplet, dq=double quartet, ti=triplet of
25 triplets, m=rﬁultip1et. NMR signals corresponding to acidic protons are generally omitted,
For column chromatography silica gel of type Kieselgel 60, 230-400 mesh ASTM was used. |
For ion-exchange chromatography (SCX, 1 g, Varian Mega Bond Elut®, Chrompack cat.
No. 220776) was used. Prior use of the SCX-columns was pre-conditioned with 10%
solution of acetic acid in methanol (3 mL).

30



Preparative LC-Ms-separation was performed on the sanme instrunent. The LC

conditions 15 (C18 colum 20 x 50 mmwith a particle sizg®Qf lgr}pgaoémere
| inear gradient elution with water/acetonitrile/trifl uoroace{l c acid
(80:20:0.05) to water/acetonitrile/trifluoroacetic acid (5:95:0.03) in 7
mn at 22.yWoWbidsion. Fraction collection was performed bycgdkétooidow VS
detection. 1H NVR spectra were recorded at 500.13 MHz on a Bruker Avance
DRX500 instrunment or 20 at 250.13 MHzlon a Bruker AC 250 instrunent.
Deuterated chloroform (99.8%) or dinethyl sulfoxide (99.9%) were used as
solvents. TMS was used as internal reference standard. Chem cal shift

val ues are expressed in ppmvalues. The foll ow ng abbreviations are used
for nultipglGihy of NWR signals: s=singlet, d=doublet, t--triplet, g
gquartet, qui=dquintet, h=heptet, dd=doubl e doublet, dt=double triplet,
dg=doubl e quartet tt tr| pl et of 25 tr| pl ets m:rrul tiplet. NMVR signals
correspéndlg adiletprhenyliptiner wlodmi tted. . For col um
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dried
15 hydride in 20 mL dry THF). The mixture was stirred at 15 °C for 2 h, quenched by the

-addition of water (1 mL), conc. NaOH (% mL) and water (2 mL). The white precipitate was
removed by filtration and the THF evaporated in vacuo to give the product as a white solid.
Recrystallisation from MeCN gave 1.8 g 5-[[4-(4-chlorophenyl)piperazin-1-
ylmethyl}indole as white crystals. Mp 175-176°C; Analysis calcd. (CioHzCIN3): C:70.04,

20 H:6.19, N: 12.90; found. C: 69.94, H: 6.25, N: 12.90. 'H NMR (DMSO—dQ: 3.10 (m, 4H);
3.40 (m, 4H); 3.50 (s, 2H); 6.40 (s, 1H); 6.90 (d, 2H); 7.10 (d, 1HD); 7.21 (d, 2ED); 7.30 (m,
2H); 7.45 (s, 1H0).

The following compound was prepared in a similar manner:
25 :
1b, 5-ff4-(5-indolyl)piperazin-1-yl]methyl]-1H-indole,

'H NMR (DMSO-dg): 2.55 (m, 4H); 3.00 (m, 4H); 3.50 (s, 2H); 6.25 (5, 1H), 6.45 (s, 1H);
6.85 (m, 1H); 6.95 (m, 1H); 7.05 (m, 1H); 7.20 (m, 3H); 7.30-(m, 2H); 7.45 (s, 1H); 10.80
(s, 1H); 11.00 (s, 1H).

30
1¢, 5-/[4-(4-methoxyphenyl)piperazin-1-ylJmethyl]-1H-indole

'HNMR (DMSO-dg): 2.60 (m, 4H); 3.10 (m, 4H); 3.60 (s, 2H), 3.70 (s, 3H); 6.40 (s, 1H);
6.80 (d, 2H); 6.90 (m, 2H), 6.95 (d, 1H); 7.30 (m, 2H); 7.45 (m, 1E), 11.00 (s, 1H).

35 14, 5-[[4-phenylpiperazin-I-yl]methyl]-1H-indole




evaporated in vacuo to give a white solid (2.3 g). The solid was dissol ved
indry THE (40 ni) and subsequently added dropw se to a goglwpehryobsi on of
alane in THE (prepared by the careful addition of 0.6 g cone. sulfuric
acid to a suspension of 0.47 g lithiumalum nium 15 hydride in 20 nL dry
THF) . The wioxtmgsge was stirred at 15 C for 2 h, quenchedpbypkiigosaddition of
water (1 nL), cone. NaCOH (V2 nL) and W?éer (2 nL). The white precipitate
was rem)ved by filtration and the THE*evaporated in vacuo to give the

product as 'HNMR (BMSOHdgt 2.60Res 4505 8Ab kins4H); 8150 (s 28); HBERS, gHY.&.75. (8,
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4H): 3.10 (in, 4H) 360(5 2H) 635(5 1H; 6.75 (m 1H); 6.90 (m

2H); 7.05 {4 , AL 1H); 11.00
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(s, 2H)js 66.%@@%5}1) @Hﬁ%%ﬁ_ﬁl 137,30/t 9, B a5, 1 1380 e, Hy.(M 4H);

7.40-7.50 (m
1h, j-/- 4—(4—FluoropizenyD—pzperidin-I ~yimethyl]-1H-indole
TH NMR (DMSO-dg): 1.60 (m, 2H); 1.70 (m, 2H), 2.00 (m, 2H); 2.95 (m, 2H); 3.50 (s, 2H),
6.40 (s, 1H); 7.10 (m, 3H); 7.30-7.40 (m, 4H); 7.45 (m, 1H); 11.00 (s, 1H).

in-1-yl
Jy

i1, 00

20
- 1§, 6-[4-(4-Chlorophenyl)-piperazin-1-ylmethyl]-1-methyl-1H-indole,

"H NMR (DMSO-dg): 2.55 (m, 4H); 3.10 (m, 4H); 3.60 (s, 2H); 3.70 (s, 3H), 6.40 (s, 1H);
6.90 (d, 2H); 7.10 (d, 1H); 7.20 (d, 2H); 7.30 (m, 2H); 7.45 (s, 1H), 11.00 (s, 1H).

25 1j, 6-/4-(4-Fluorophenyl)-piperidin-1-ylmethyl]-1H-indole
'H NMR (DMSO0-dg): 1.60 (m, 2H); 1.70 (m, 2H), 2.00 (m, 2H); 2.95 (m, 2H); 3.50 (s, 2H),
6.40 (s, 1H); 6.95 (d, 1H), 7.10 (m, 2H); 7.30-7.40 (m, 4H); 7.45 (m, 1H); 11.00 (s, 1H).

1K, 5-[4-(4-Chlorophenyl)-piperazin-1-yimethyl]-1-methyl-1H-indole,

30 'HNMR (DMSO-dg): 2.55 (m, 4H); 3.10 (m, 4H); 3.60 (s, 2H); 3.70 (s, 3H), 6.40 (s, 1H);
6.90 (d, 2H); 7.10 (d, 1H); 7.20 (d, 2H); 7.30 (m, 1H); 7.40 (m, 1H), 7.50 (s, 1H), 11.00 (s,
1H).

11, 5-/4-(4-Chlorophenyl)-piperidin-1-ylmethyl]-1H-indole,



if, 6- [[4- (4-chlorophenyl)piperazin-I- yl[nmethyl] -IH-indoIe' 10 " HNWR

(DMSO-d6): 2.55 (m 4H); 3.10 (in, 4H); 3.60 (s, 2H); 6. 49 Hebrughboo$- 90

(d, 2H); 7.10 (d, 111); 7.20 (d, 2H); 7.30 (m 2H); 7.45 (s, 1H), 11.00 (s,
1H) . 1, 6- [[4- (4-nethoxyphenyl) piperazin-l-yl] methyl -1Hindole 'H NWR
(DVBO- d6) :wdofrfssgsn  411); 3.00 (m 4H); 3.60 (s, 2H); 3pdfpkevesd); 6.40

(s, 1H); 15 6.80 (d, 2H); 6.90 (m 2H), 6.95 (d, 1H); 7.30 (m 2H); 7.45
(m 1H), 11.00 (s, 1H. li, 6[4-( 4- chl%r opheny! )
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4 ChI orophenyl - piperazin-1- yI met hyI - 1- net hyI 1H indol e, 'H NWR
(DVMBO-d6): _2.55 (m 4H); 3.10 360 2H); 3.70 (s, 3H), 6.40 (s,
111): 6. 98hq fellowmg pompoungds may a eprqpa@d ae@r theﬂnmnem 2H); 7.45 (s,

1H)., 11. 5005 (43{\% op%é’)ypre'@zm- _y{f},fzélwr%pg%g%l ) p| peridin-1- ylmethyl] -1H

i ndol e ' O do6 2.00 (m 2H); 2.95 (m
2H) ; 350(s, 6.40 (s, 1H); 6.95 (d, 1H), 710(m 2H); 7.30-7.40 (m

4H); 7.45 - Chl hen | - pi in-I-
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s s,
11, 5%@@@&‘1 %8/3&%}5 llz%eruél( f‘gﬁel methylJ-1Hindole, 1 7

Februarlﬁ 260B-(NO- dixhi v By RaPEL DIy M Sitiyl - lHﬁndblH: NVR (DVBO-d6): 2.55 (m

3.10 690d2 7.10 (d, 1H);
0 (d. 2&«@4"(3@%‘”’?“@8?@)@ %rﬁ?’ﬂ‘%ﬁ&‘ﬁ] }&E%d"& ( 11H%)0(s, 1H).( he
| owi ng &«ﬁ[#f(é&hrcdmphawl)aipsmzﬂnd—ﬂ]m@hmpmmm di ng to the invention: 5
[4-(4 f r er.a ] -1 Hindol e
[4-(4- clliuﬁg(g ‘ﬁﬁh‘?“)‘/ﬁ%%?’r‘ﬁ" - }&EW@%’? 1Hi ndol e
[ 4- (2- CBH[[GF(Q-ﬂMydmmpmyp@[r@mm-llyI}ihc}thﬁ} trligdoldH | ndol e

15 5-[[4-(2-methoxyphenyl)piperazin-1-yljmethyl}-1H-indole

72
f ol
S-[
5-[
5-[

5-[{4-(3-methoxyphenyl)piperazin-1-yljmethyl]-1H-indole
5-[[4-(3,4-dimethoxyphenyl)piperazin-1-yljmethyl]-1H-indole
5-[[4-(4-methylphenyl)piperazin-1-yIimethyl]-1 H-indole
5-{[4-(4-methylphenyl)piperidin-1-yljmethyl]-1H-indole

20 6-[[4-(4-methylphenyl)piperazin-1-yl]methyl]-1H-indole

 6-[[4-(4-methylphenyDpiperidin-1-yljmethyl]-1H-indole

5-{[4-(4-Chlorophenyl)piperazin-1-yl]methyl]-1-methyl-1 H-indole
6-{[4-(4-Chlorophenyl)piperazin-1-yl|methyl]-1-methyl-1H-indole
5-[{(4-Benzo1,3]dioxol-5-yl-)piperazin-1-ylJmethyl]-1 A-indole

25

Pharmacological Testing

30 The compounds of the invention were tested in well-recognised and reliable tests. The tests

were as follows:

Inhibition of binding of [*H]YM-09151-2 to D4 receptors



chl orophenyl ) pi perazin 1-yl]methyl]-I1Hindole 10

3-di chl orophenyl ) pi perazin-1-yl]nmethyl]-1Hindol® pay

4-di chl orophenyl ) pi perazin-I-yl]nethyl]- | Hindol ee ruary 2005
-yl ] methyl]-1Hindol e

PCT/DK01/00547

4- hydr oxyphenyl ) pi perazin 1-yl]nmethyl]-1Hindole 15
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3nmet hoxyphenyl ) pi perazin.-1-yl]methyl]-1H i ndol e
3, 4-di met hoxyphenyl ) pi perazin-1 -yl ]methyl]-1Hindole
4- nBY s piedag theimhétiton by dugd pivise bjddinglof PHRGIL-69151-2 (0.06 M) to

4- [ i din-] - - ' . .
4 e TR ST o ol Yy BRI kbt RGP ol gt
met hyvipe el meiog éy thellified frony NENd ifie Bhiknck Broducs | Iac., technical data certificate
4-(%— %ﬂ;ﬁggﬂ ayl ) pi perazin-1-yl]methyl]-1-nethyl-1H indole
6-[[4-(4- or ophenyl ) pi perazin-1-yl]nmethyl]-I-nmethyl-1Hindole 5-[[(4
Benzo[ 1, 3] di oxol -5-yl -) pi perazin-1-yl ] met hyl ] -1H i ndol e 25 Phar macol ogi cal

Testing 3 .CO . Of invent i were tested in well-recognised
L e L i S A e e e ng of
[ 3H YM 09151-2 to D4.2 receptors 17 February 2005 WD 02/ 16349

PCT/ DKOL/ 0Q547 17 By this hod, the jnhibition_ by drugs of the binding of
[ 34 Y 00 1. S0 e eod e oot Rl (P BTG S2ri R 4%
recept ows @xphasRethei: Mbitoe alvitst e iRl 6f FEIBpipRrondith T, reddpborsBy iR i s
nodi fi ed frothgJ\IEfN Li Le Sci ence .Products, Inc., technical data certificate
5 PC2533- 18¢iae ofithfiehstal dnvVarodire ¥R d¥nlplés [ 3H Spi perone to D2 receptors
The conpounds were tested with respect to affinity for the dopam ne D2
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15

20

25

b
]¥1 table 1 below, the test results are shown:

D,-Receptor IC50 (nM)

Dy-receptor IC50 (nM)

Receptor

1a 1700 175 .
1b 1000 < 50/ 89
1c >10000 25
1d 940 31
e 190 1.4
1f >10000

1g >10000 9.1

The tested compounds were found potently to inhibit the binding of tritiated YM-09151-2 to

dopamine Dy receptors.

The compounds were also tested in a functional assay described by Gazi et al. in Br. J.

Pharmacol. 1999, 128, 613-629. In this test, the compounds were shown to be partial

agonists or antagonists at the dopamine D, receptors,

The compounds were found to have no substantial or only weak affinity for the dopamine

D, receptor.



10 determning their ability to inhibit the binding of [3H]Spi perone to D2

receptors by the nethod of Hyttel et al. J Neurochem 19, 4}1%%@;5‘5 I n
table I below, the test results are shown: ReceptorD2- Receptor
(nM D4-receptor 1C50 (nM 1al17007.5 i b1000< 50189 |c>1000025 i d94031

| e1901. 4 iWwad98098 19>100009. 1 15 The tested conpounds weeEpkewgsi7potently
to inhibit the binding of tritiated YM 09151-2 to dopam ne D4 receptors.
The conpounds were also tested in a f ulfct i onal assay described by Gazi et

al . in Br.Thhs, thaeoﬂbtam&ﬁﬁpdhe iV &fidn hlBoohdider®P Boefil in tHRitRathRSl of dsi@ios@MPounds
wer e shown t arti al a oni sts_or, .antagoni sts_at the dopani ne D4
recept or s. POFH @ﬁp&?ﬂ?ﬂge topns Pl SetizoRERpRian Gosnie diserdsrs, &D@HI gndre ak

affinity faskihbie dap@p fdn wbiméd 6 EPIRhson % iskdse MR ILUBHY2, 2005 WO 02/ 16349
PCT/ DKOL/ 00547 18 Thus, the conpounds of the invention are considered

useful in the treatment of psychoses, positive and negative synptons of

schi ZopBr eml fhrtieBANhE | BBpElRe b ﬁ{esmve%@lipa?cngmsﬁ&%& egel & F %Mﬂe f rom

treatment of Parkinson' s disease with Dopa. I n particu

conpounds Rogitiye and HeEatve FHmaioms rﬁﬁlﬂlamh@mlau@éhw indycing eeXtrﬂIBfaEmwéadt Sldﬁ
positive agficpegati ve synptons of schizophrenia w thout inducing
extrapyram dal side effects. Fornul ation Exanpl es :

Formulation Examples

10
The pharmaceutical formulations of the invention may be prepared by conventional
methods in the art. |

For example: Tablets may be prepared by mixing the active ingredient with ordinary

15 adjuvants and/or diluents and subsequently compressing the mixture in a conventional
tabletting machine. Examples of adjuvants or diluents comprise; corn starch, potato starch,
talcum, magnesium stearate, gelatine, lactose, gums, and the like. Any other adjuvants or
additives usually used for such purposes such as colourings, flavourings, preservatives etc.

* may be used provided that they are compatible with the active ingredients.

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

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

1) Tablets containing 5.0 mg of a compound of the invention calculated as the free
base:
Compound 1aor 1b 5.0mg
30 Lactose 60 mg
Maize starch 30 mg
Hydroxypropylcellulose 24 mg

Microcrystalline cellulose 192 mg



10 The pharnmaceutical formulations of the invention may be prepared by
conventional nethods in the art. For exanple: Tablets d by
m xing the active ingredient with ordinary 15 adjuvant gqgn%%ggrg?%ints
and subsequently conpressing the mxture in a conventional tabletting

machi ne. Byawphese of adjuvants or diluents conprise: coporbkeesy; potato
starch, talcum nagnesium stearate, gelatine, |actose, guns, and the I|ike.
Any ot her adjuvants or additives usually used for such purposes such as
col ourings, flavogrdst¥@selloss SSRIY BicveS et C.oapBy be used provided that they
are conpatible with the active ingredients. 20 Solutions for injections my
be prepared by di ¥EBINRFILRE active i ngr tPEME and possible additives in
a part of the solvent for injection, preferably sterile water, adjusting
“the solution to the desired volune, sterilising the solution and filling
it in suitable anpules or vials. Any suitable additive conventionally used
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ant i oxi dant)s, et? 25 TyEJai a g@%kg?g@%%?gﬁ%ggﬂ%ﬁgﬁﬁgﬁﬁ%wI ation of
the invention arethgdee dMasws: 30 1) Tablets containing 5.0 ng of a compound
of the invention eghsdthgdige s the free basps,p. 0 ng Conpound la or Ib

Lact ose60 ng Mai ze starch30 ng Hydroxypropyl cell ul ose2.4 ny

M crocrystal | i ne k#fasg] 0sel9.2 ng 17 Febr vd-$m2005 WO 02/ 16349

PCTI DKOl/ 00547 19.GLoscar mel |l ose Sodi um Tég_)ﬁemé\ 2.4 nmg Magnesi um
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10 Povidone 1.8 mg
Microcrystalline cellulose  l44mg
Croscarmellose Sodium Type A 1.8 mg
Magnesium stearate 0.63 mg
15 3) Syrup containing per millilitre:
Compound 1a or 1b 25mg
Sorbitol 500 mg
Hydroxypropylcellnlose 15mg
Glycerol ' 50 mg
20 : Methyl-paraben 1 mg
Propyl-paraben | 0.1 mg
Ethanol 0.005 ml
Flavour 0.05 mg
Saccharin sodium 0.5 mg
25 Water ad 1 ml
4) Solution for injection containing per millilitre:
Compound 1a or 1b 0.5 mg
Sorbitol 51mg
30 Acetic Acid 0.05 mg
Saccharin sodium - 0.5mg

Water ad ITml



52) Tabl ets containing 0.5 ng of a conpound of the invention cal cul ated as
the free base: Conpound la or |1b0.5 ng Lactose46.9 ng Mi 5 ny
10Povi donel.8 nmg M crocrystalline cellul oseld4. 4 ny Qoscaﬁﬁ%ﬁrgésrggég%i um
Type Al.8 ng Magnesi um stearate0. 63 ng 153) Syrup containing per millilitre:
Compound | wo®b/dsp5 ng Sor bi t ol 500 ng Hydr oxypr opyl cel | ptopgifosn

A ycerol 50 ng 20Met hyl - par abenl ng Propyl - paraben0. 1 ng Et hanol 0, 005 rnl

Fl avour 0. 05 ng Saccharin sodiunD.5 ny Waterad 1 nml 30 4) Solution for

i njection eaeheChimg per mllilitre: Conpound la or Ib 0.5 ng Sorbitol
5.1 ng Acetic Acid 0.05 ng Saccharin sodiumO0.5 ng Water ad 1 m 17
February 2005 WO 02/ 16349 PCT/ DKOL100547 20

1. A 4, 5-, 6- or 7-methylene substituted indolyl derivative of formula I

. R®
A\ \ X R
Rk’ N—-CHZ—:r— \/>
T
R

wherein R is aryl or heteroaryl, where said aryl or heteroaryl group may be substituted one
or more times with a substituent selectéd from halogen, cyano, nitro, Cig-alkyl, Cos-
alkenyl, Cpg-alkynyl, Cjg-cycloalkyl, Cag-cycloalkyl-Cygs-alkyl, Ci.g-alkoxy, Cre-
alkylthio, hydroxy, hydroxy-Cj¢-alkyl, trifluoromethyl, trifluoromethyisulfonyl, Ci.¢-

10 alkylsulfonyl, amino, Cj¢-alkylamino, di-(C;.s-alkyl)amino, acyl, aminocarbonyl and a
methylene dioxy group;

X 18 N, C or CH; provided that the dotted line indicates a bond when X is C and no bond
when X is N or CH;

15
R! is hydrogen, Cy.¢-alkyl, Cps-alkenyl, Cpg-allynyl, Cyg-cycloallyl, Cs g-cycloalkyl-Cys-
alkyl, aryl, aryl-Ci¢-alkyl, acyl, thioacyl, Ci.s-alkylsulfonyl, trifluoromethylsuifonyl or
arylsulfonyl; and

20 RZand R® are independently selected from hydrogen, halogen, cyano, nitro, Ci.¢-alkyl, Cr6-
alkenyl, Cis-alkynyl, Css-cycloalkyl, Cas-cycloalkyl-Cis-alkyl, Cr¢-alkoxy, Cis-
alkylthio, hydroxy, hydroxy-Cis-alkyl triftuoromethyl, triflnoromethylsulfonyl, Cig-
alkylsulfonyl, amino, Cy.¢-alkylamino, di-(C;s-alkyl)amino, acyl and aminocarbonyl;

25 or a pharmaceutically acceptable salt thereof.

2. A compound according to claim I, wherein the indole is attached to the group



Patent Clainms 1. A 4-, 5-, 6- or 7-nethylene substituted indolyl derivative
of formula | R---x"" N-CN2 5 (1) wherein Ris aryl or hey&fpatd, pomer e
said aryl or heteroaryl group may be substituted one or nore times with a
substituent sel ected from hal ogen, cyano, nitro, Cl -alkyl, C2-6- alkenyl,
C2- 6- al kynybo2/$63498- cycl oal kyl , C3_8-cycl oal kyl - Cl1. . 6- al kytprézhosesal koxy,
Cl. 6- al kylthio, hydroxy, hydroxy-d -6:al kyl, trifluoronethyl,
trifluoronethylsulfonyl, Cl1.6 10 al kyl%lul fonyl, am no, Cl -al kyl am no,

di - (CL. 6-al kyl )am no, acyl, am nocarbonyl and a nethylene dioxy group; X
is N, Cor CH provided that the dott \ne indicates a bond when X is C
and no bond when X is Nor CH ¥R is hydregen- Cl-6-al kyl,

C2- 6- al kenyl, C2'6-al kynyl, C3-8-cyclywal kyl, C3.8-cycl oal kyl -Cl1-6- al kyl,
aryl, aryl-Cl-6-al kyl, acyl, thioacyl, Cl.6-alkylsulfonyl,

trifluoronethyl sulfonyl or arylsulfonyl; and 20 R2 and R3 are

i ndependentitHiegarogitioner the GppHiien Ygbsinddie inepaticulas thed-pasitioRo, d - 6- al kyl |
C2-6- al kenyl, C2-6-al kynyl, C3-8-cycloal kyl, C3-8-cycloal kyl -C -6-al kyl,
Cl_6-al koxy, Cl-6- al kylthio, hydroxy, hydroxy-C 6-allcyl trifluoromnethyl,
trifl uoronet hylTherempapnd agoerding Rickams P reeymn R asarfonalysnbsigitsd nhawilno,

di - (Cl1-@-al kyl )am no, acyl and am nocarbonyl; 25 or a pharmaceutically
acceptable salt thereof. 2. A conmpound according to claim1, wherein the

i ndol e is ‘4t tachegomppupthaccgrdingio © b rehepeiipB s a gyvop 0f formrlag

PCTCDKO1/ 00547 21 R----X'r , --CH2 via the 5-position or the 6-position of
the indole, in particular the 5-position. 3. The conpound according to
claims 1-2, wherein Ris opti Qnal I t ed phenyl .

wherein A is an optionally substituted, saturated or unsaturated heterocyclic ring which may

contain one or two heteroatoms selected from N, O and S.

10
5. The compound according to claim 4 wherein R is optionally substitute indolyl or
phenyl substituted by a methylene dioxy group.
6. The compound according to claims 1-2, wherein X is N.
15
7. The compound according to claims 1-2, wherein X is C and the dotted line is a bond.
8. The compound according to claims 1-2, wherein X is CH and the dotted line is no
bond.
20

9. The compound according to claim 3, wherein the phenyl group R is optionally
substituted one or more times with substituenis selected from halogen, trifluoromethyl, nitro,
cyano, Cy.¢-alkyl, Ci.¢-alkoxy, hydroxy and a methylene dioxy group.

25 10.  The compound according to claim 4, wherein the group R is optionally
substituted one or more times with substituents selected from halogen, trifluoromethyl, nitro,
cyano, Cy¢-alkyl, Ci.s—alkoxy and hydroxy.



4. The conpound according to clainms 1-2, wherein Ris a group of formula
wherein Ais an optionally substituted, saturated or unsaﬁqfégr%qym%

het erocyclic ring which nay contain one or two heteroatons selected from
N, -0 and S. 10 5. The conpound according to claim4 wherein Ris optionally
substit ut ewongodsyd or phenyl substituted by a nethyl enectobaxyeogrroup. 15 6.
The conpound according to clainms 1-2, wherein Xis N 7. The conpound
according to clainms 1-2, wherein X is C?&nd the dotted line is a bond. 8.
The conpound according to clains 1-2, wherein Xis CH and the dotted |ine
is no bond. 20 9, The conpoun acc?nding to., claim3, wherein the phenyl
group Ris g)ﬁti RS fqreig Eriaimd. BhichiSre times with substituents

sel ected froqubalcamesphetylipidetiomonpldethyl)- il cyan, Cl-6-alkyl, C-6

- al koxy, hyg&ﬁéﬁ,and a_net hyl ene dioxy ‘group. 25 10. The conpound accordi ng
to claim 4, “WdrdrdeipipsgrzgnbyiopylbhHiirdels | y substituted one or nore times
W th subsiig Snchig) B9k Tl )2 F romet hyl, nitro, cyan,
C1-6-.alkyl,q%?FG--aﬁzgiyg%%gﬁg?%?gggsmﬁgIEE%%ﬂﬁry 2005 WO 02/ 16349

PCT/ DKO1/ 0054i#-shonyinipergsia-1ohimsdyldl Foéele ding to ciaim 1, which is

5- [ [ 4- (4- chbs4ppbeBMphét iWaro-o¥dyiRin eyl 12l

[4-(5-] nde) 91) ) i &}aﬁg’?ﬁp‘]ﬂnﬁh& %%%ﬁ%‘?f]ewgﬁe
[ 4- ( 4- mefHidsslerphypilpiemznn- it Findplel H | ndol e

[ 4- phenykpisng e i St 9 ke

4- (4-Chl gﬁggﬁgﬂeﬂd)%y%h%&l})l y%)r{%! é’ﬁpﬁﬁ"w@. n_c}qle;/l met hyl ] - 1H-i ndol e
[

(

- [ [ 4- (41%hl or ophenyl ) pi perazin-1-yl ] nethyl ] -1 Hindole, 6-]
4- (4- et hox yahg MuboBh&y Bp Rl 1Ly e Bl bbbe | 1 ndol e

' 5-[[4-(4-chlorophenyl)piperidin-1-yljmethyl]-1H-indole
3-{[4-(2-chiorophenyl)piperazin-1-yljmethyl]-1H-indole

— o 01010101

[
[
[
[
[

5-[[4-(3-chlorophenyl)piperazin-1-yljmethyl]-1H-indole

15 5-[[4-(2,3-dichlorophenyl)piperazin-1-yllmethyl}-1H-indole
5-{[4-(3 ,4-dichlorophenyl)piperazin-1-yl]methyl}- 1 H-indole
5-[f4-(4-bromophenyl)piperazin-1-yijmethyl}-1 H-indole
5 -[[4-(4-iodophenyl)piperazin-1-yljmethyl]-1 H~indole
5-[[4-(4-hydroxyphenyl)piperazin-1-yljmethyl]-1 A~indole

20 . 5-[[4-(2-methoxyphenyl)piperazin-1-yljmethyl}-1H-indole
5-[[4-(3-methoxyphenyl)piperazin-1-yllmethyl]-1H-indole
5-[[4-(3,4-dimethoxyphenyl)piperazin-1-ylimethyl]-1 A-indole
5-{{4-(4-methylphenyl)piperazin-1-yljmethyl}-1H-indole
5-[[A-(4-methylphenyDpiperidin-1-yljmethyl}-1H-indole

25  6-[[4-(4-methylphenyl)piperazin-1-yljmethyl]-1H-indole
6-[[4-(4-methylphenyl)piperidin-1-yl}methyl]-1 H-indole
5-{[4-(4-Chlorophenyl)piperazin-1-ylmethyl]-1-methyl-1 H-indole
6-[[4-(4-Chlorophenyl)piperazin-1-yljmethyl]-1-methyl-1 H-indole
5-{[(4-Benzo[1,3]dioxol-5-yl-)piperazin-1-ylmethyl}- 1 H-indole

30
or a pharmaceutically acceptable salt thereof.
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[[4-(4-fluorophenyl)piperazin 1-yl]nethyl]-IHi ndol e
4-chl orophenyl) pi peridin-1-yl]nethyl]-1Hindole 17 Fepruary 2005
2-chl orophenyl ) pi perazin-1-yl]methyl]-i Hindol e
3-chl orophenyl ) pi perazin-1-yl ] neth -'P’] 1H ndol e 15
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2, 3- dPchl drpipmmaytyichine

E3 4- ;ﬁ:,ﬂ%g%ooﬁen Eﬁe peggg?ﬂbﬂcy”mt hyHﬂ‘%{#l’(ﬁ%ﬁés%sacompoundofmyof

24 br dropheny % Yically efffoctive pmpint togedérrveith @ne or more pharmaceuti-

- (

- (

X

4- i ochlyheBapitatile ReHRA &dithenty! ] Met hyl ] - 1H-i ndol e
4- hydr oxyphenyl ) pi per azi nnl “yl]nethyl]-1H i ndol e 20

2- met hoxyphenyl )pi perazin-1-yllmethyl]-1Hindole 5- [[4-(3
oxyphe net hyl ].- 1Hi ndol e
-(3, 4- {?/ pHoxy pé %@?ﬁ%@d%‘f “ofaips 1ntet hiy Fqr-the-mianaattare of a medicament

. grgt ﬁﬁﬂ Fmﬂiﬂ}tféaﬁ:liélg :b;ﬁﬁé):%hés)?y }pbngé{ta %’)}ﬂ;}iéﬁls' aogggnzo?gréna, cognitive deficits,

- (4- S%ﬂeﬁé? eesulfing ﬁ‘guln]trmtdmdt bf Phikii0fis@isease with L-Dopa.
- (4-nmet hyl phenyl ) piperidin |-yl ]nethyl]-1H i ndol e

- (4- Chl or ophenyl ) pi perazin-1 yl ] methyl]-1-nmethyl-1H indole

- (4- Chl orophenyl ) pi perazin-1-yl]lnethyl]-I -methyl-IlHindole-
(4-)Benzo[ 1, 3] di oxol -5-yl )piperazin-l-yl]nmethyl]-1Hindole 30 or a
pharnaceutically acceptabl e salt thereof 17 February 2005 23 12. A
pharmaceutical conposition characterised in that it conprises a conmpound of
any of clainms | tol 1 in a therapeutically effective anount together with
one or nore pharnmaceuti _ cally acceptable carriers or diluents. 13. Use of
a conmpound of any of clains | to 1 |1 for the manufacture of a nedi canent
useful in the treatnent of psychoses, positive synptons of schizophrenia,
cognitive deficits, ADHD and dyskinesias resulting fromtreatnent of

Par ki nson' s di sease with L-Dopa.
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