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Background of the Invention.

10
Dopamine D receptors belong to the dopamine D, subfamily of receptors, which is

considered to be responsible for the antipsychotic effects of neuroleptics. The side effects of
neuroleptic drugs which primarily exert their effect via antagonism of D, receptors are
known to be due to D, receptor antagonism in the siriatal regions of the brain. However,
15 dopamine Dy recepfors are primarily located in areas of the brain other than striatum,
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.
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6- al kenyl C2 6- g | kenyl 03%1{1 C oa}‘%f C3 Cy-- v cloalkyl-d-6-al kyl,
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t he. i nvent psyehosgse t@ep@mwev%ﬁmmhechﬂmnbmgaMBiﬁve deficits, attention 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,



17 February 2005 WD 02/16349 PCT/ DKO1/00547 4-,5-,6- and 7-1ndol e
derivatives useful for the treatnent of CNS disorders F'ﬁ'ﬂ?tf?uar&'igos

I nvention 5 The present invention relates to a novel class o -,

and 7-indol e derivatives having affinity for the dopam ne D4 receptor. The
conpounds woamesed ul in the treatnment of certain psychpatbkor/@d
“neurologic disorders, in particular psychoses. Background of the Invention.
10 Dopami ne D4 receptors belong to the 3dopam ne D2 subfam |y of receptors,

which is cm@mmdw@gms@gswe iRk, 5 ﬁx&ﬂa@nwcpwmﬁaﬁ)%'vﬁo%!‘sfzs&f S of

neurol eptics. The sid fect’s o neufol eptic dru primari exert
t heir effecWO‘9@’854#}{H@éﬂp%W%deMﬁé@wdﬁﬁ,a&%l%ldﬁém to be due to D2
receptor antagonismin the striatal regions of the brain. However, 15
dopami ne D4 receptors are primarily located in areas of the brain other
than stri aﬁﬁmﬁten@yglg‘eﬁenﬂg oH&83 whitesde tompoamisad twifetmsilof t he dopani ne D4
receptor will be devoid of extrapyranidal side effects. This is
illustrated by the antipsychotic c pi ne which exerts higher affinity
for D4 than D2 receptors and is | extrapyram dal side effects (Van
Tol et al. Nature 1991, 350A6108; Had dvieet-elnnal Research Revi ews 1996,
16, 507-526, and 20 Sanner EXxp. i Ther. Patents 1998, 8,383-393). A
nunber of D4 |igands which were postulated to be selective D4 receptor

ant agoni st shérkein Mﬁop&ibﬁalﬁmibéﬁuitaﬂﬁﬁ@l ob By & &1 -3 BAYIA i opBOiSaSI 2
Psycho harnacology 998, 135,

anti psychot ic nsbach et al

194- 200) . '5@% Aé’iﬂnw CqrEPofugls aEFe‘é’rﬁ”?@&Bﬁ“t gofidopasmip gganistsipounds
are parti alanﬁgomﬁ@ﬁmhﬁtala%ptoﬁ@dlt@hdﬁaﬁédﬁﬁ% irkh \&ﬂﬂz{n%, hifileasve assays (Gazi
et al._ Br col 1998 124, 889- 896 and Gzl et al. Br. J.

Phar macH! . n‘fﬁ’@@@’m& oo and agBlgiperiengive pidschhe aplicatipnadostRAMBICEHEIYC | 0zapi ne,

which is aaoﬁfgfcggggty@u@sntl psychotic i's a silent D4 antagonist (Gazi et al.
Br. J Pharrnacol. 1999, 128, 613-620). 30 Consequently, D4 |igands, which
are partial D4 receptor agoni sts or antagoni sts may have benefi ci al

effects agEPB%ntW@@@@%cla%ZtoFc%Bg&ﬂdeh% 316349 PCT/ DKOL/ 00547 = 2
Dopam ne D4 antagoni sts nay al so be usef or t e treat nent of cognltlve

deficits (Jentsch
A
N
N—{Cp)y—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— {CaHy)y

_/

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



et al. Psychopharmacol ogy 1999, 142, 78-84). It has al so been suggested
that selective dopam ne D4 antagoni sts may be useful tor Sua r?
dyski nesia occurring as a result of the treatnent of Parkinson's 3| Sease
with L-dopa (Tahar et al. Eur. J Pharmacol. 2000, 399, 183-186).
Furthernnrwgoemmdence for a genetic association betweenpthpkiguossrarily
inattentive" subtype of attention deficit hyperactivity disorder and a
t andem dupl i cati on pol ynorphismin the ™0 gene encodi ng the dopam ne D4
recept or hM@WdamML iindudyl, (ebd; CarRic e nisebptidhallyMahbstimBay Biphaky, Dﬁg@gﬂ 5,
531-536). ThIS earlﬁ, d$.a%es a_lipk hetween the dopani ne recept or
and at t ent 1*SHIHH ]m?ﬁ afably $ii§ | OF-s oYFSPIRA Fﬁ’ﬁéh‘ééo h¢ pesll iforghe h| s

r ecept or n‘&yahhaat uﬁ‘qfsyﬂhosd?; Gind tﬂi@mteélﬁﬁisﬁedﬁ acBbn i bBmBAY tiChbdatdhs@rEer 15
Accor di ngl 0 n recept or ands are potentlal drugs for the
t r eat ment g‘? %gﬁor éerﬁwgmﬁ %?Fﬁﬁ"?‘if)ﬁé“ the sHradrepmgie fosptorlgni ti ve
deficits, Aell6THenOIOMBESI, Gbl43- kuy,}zeractl vity disorder (ADHD) and dyski nesia
resul ting fromtreatment of Parkinson's disease with L-Dopa. 20 In
particul ar, the conpounds of the invention are considered useful in the
treat ment Atcordifsité |th/eﬁ%n%¥éﬂﬁ)t1ﬁ%§t1&f a5 AdVeZ QR &1 &myomﬁ%mbm%%&&m
ext rapyram.dal ,si de effects nber of dopam ne D4 |igands I ch can be
descri bed BPamiRe Dydigandsis providest a Het (CH2)1 2 NN -Ar 25 wherein Het is 3
pyrrol o[ 2, 3-b] pyri di nyI 2- benzi m dazolyl, 3-indazolyl, 2-indolyl, 3-
i ndol yl, 3-benzofuranyl, imdazo[1, 2-a]pyridinyl, 3-fi ro[2 3- b] pyri di nyl
and 3- b@nz%‘!’ﬂ?’&%’ﬁwﬁhaﬁﬂ’eﬁ?m}s optionally substituted phenyl or heteroaryl,
have been described in WO 94/20459, 17 February 2005 5 WD 02/ 16349

PCT/ DKOL1098Adhjecd othdresddft ilenttd® i9 % %8%@100%% 216 3R paifd %ﬂéﬁé@g? WO
99/ 09025, WD 95/29911, WD 96/ 25414, .700.802 and J.” Med. em 1996,
39(19), 19%fasomsizpt thefenamingdy meregioron No. 164 633 relates to conpounds of
the formula CnH2n---Ind wherein Ar is optionally substituted phenyl or
thienyl, natsrdingdy, aRsiplegslt inferioh kQnad ool 458 bg! bel MhEilyidd HAQIY, Jled kB

corrpounds are said to inhibit binding of dopam n agom sts an
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)amine, 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;



-antagoni sts to striatal receptors and to have sedat i ve, tranqui li zi ng,
antidepressive 10 neuroleptic, analgetic and antihyperteng, Iﬁ%r&ér&%@?& The
application does not present any biological test results. ent  No

372 667 rel ates to conpounds havi ng the formula Ar~I ~j-(COd--R 15 wher ei n
Ar i's 2-methoxyphenyl or 1-napthyl, i S 2-4 and R |s vari ous heterocyclic
rings, eRgis By@ngmddhe~almec ds - PARYIRAI € L& [cgbl%gﬁ{?PCl_y

activity, f%gg dat a E&WI abl ity of t he corrpounds to
dopami ne e iﬂ 'g&?ﬂt ¥htitiparyl, Che-alijulfent; eifluozenethylgaifani dio. 0
281 309 d g§l; aed t ai n pi perazinyl -heterocyclic conpounds of the
formula r-NN--(C2H4),; wherein A together with the phenyl to which it is
attached form qui nol yI 2- 25 hydroxyqui nol yl, benzot hi azol yl,

TS A el s 2

| C G c
opt i ona :;lksn)b,st imnﬂﬁp@-ﬁ"w lodlyINOCY}-cy Ibﬁﬁg%&%%% Fb—?g%k#‘y trE%t ment

Not abl y 1 or The, conpounds are said t e use

of psych X¥e cidioRnCoi-alkyl |1uﬂu¢19mﬂ1yiram1ﬂgommathybdlﬁbr@ﬂ,| aiyef the
dopam ne recepto d the
al f a- adre%g ?ece télr’(‘ja ‘i ; 2&&3}@[}& (éﬁ"e'ﬁ%)% i cayEyl Accor di ng

to the pPE3® @erﬂ?éFﬁ&"’bﬁcce@taNﬁ/%a'ttQﬁ@Qb of corrpounds whi ch are sel ective
dopam ne D4 ligands is provided. 10 Summary of the Invention The object of
the. prespRifedkQi@RiiRDdY o th B%&Y SQHR%H e partial agonists or
ant agoni sts at the %opan’i&neg rgggag?or ccorééc@ll the present invention
rel at es t&[E-@-chigrophéwlpipefazinet-iinethyljsibitdoleut ed i ndoI yl 15 derivative

f f I . .

ot tormi ﬁ-[fmggmdolyl)plperazm-l—yl]methyl]—lH—indole,

5-{[4-(4-methoxyphenyl)piperazin-1-ylJmethyl}-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



"~\\ CR RXNCI2 NRL CD wherein Ris aryl or heteroéryl where said
aryl and heteroaryl groups nmay be substituted one or norg ,féyg@aq,%%@gu a

- substituent selected from hal ogen, cyano, nitro, Cl.6-alkyl

al kenyl, C2.6-al kynyl, C3_8-cycloal kyl, C3.8-cycl oal kyl -C1. 6-al kyl,
Cl_6- al koxwp o®@is3®» al | cyl t hi o, hydroxy, hydroxy-C _6- al kgt/pkoe1/00s47
trifluoromethyl, tri fl uoronet hyl sul fonyl, Cl 6- al kyl sul fonyl, am no,

Cl. 6- al kyl anvno, di-(CL. 6-al kyl)amn no, 6acyl am nocar bonyl and a nethyl ene
di oxy gr ouﬁ-,[[4£{B-niéth}apﬂ‘dny1§p1p§ndm_y@ﬁayy1]deg.]ﬁdm; the dotted line indicates a

bond when S IS Nor CH 17 February 2005 5 Rl is

hydr ogen, é{ﬂg (Q%IOP@Y l%ﬁr‘!?&ﬁ’;fbfl]méﬁy%lé’ll%ﬁ’ ingede s- cycl oal kyl ,

Cg- cycl oal &[4~ (@—IlhlbroﬁiehyiPmpe?ézﬁ:ll 1—me%1k§f-¥l’{~m@<ﬁé/ I, thioacyl,

Cl- 6- al kyliﬁﬁ]g trjfluorongt yI su ony or aryl sulfonyl and R2 and R3
are i ndepe F%m Elet ldioxeled-yirlgwengiariof eyl Bindale cyano, nitro, Q 6-al kyl,

C2..6- al kenyl, C2-6-al kynyl, C3%$-cycl oal kyI C3 g- cycl oal kyl -d - 6-al kyl ,
Cl al koxy, Ci- 6- al kyl t hi o, hydroxy, hydr oxy- Cl- 6-al kyl 1rifluoronethyl,
trifluoromethylsul fonyl, C16- alkylsulfonyl, am no, G.6-alkylan no,

-(CQ - 6- abﬂ%h)a&’iﬂ'c&ﬁicaﬁ*f ¥dceitfle AMIMPLAT bonyl or a pharmaceutically
acceptabl e salt thereof. Preferred conpounds of the invention are conpounds

selected from 5-[[4-(4-chlorophenyl)piperazin-1-yljmethyl]-IHindole
5-[[4-(5-indol yl)piperazin-1 yl]nethylj-IHindole,
4- (¥- nBors Ry ity the peepcny inpentiph Talasestty ijchichimpewhds wherein the indole is

[
[ 4- phenydapiAts Azl yl]methyl] -iHindole

4- (4- Chl orophenylg?() 6-di hydro-2H-pyridin-1 ylmethylj-1Hindole
[ 4- (4-chl orophenyl)pl perazin-I-yl] |]-1Hindole,

[ 4- (4- met hoxyphenyl ) pi per azi n- | -yLF |]-1H indole

[ 4-

(4' -fl uorophenyl) pi perazi n-Rt—yX] rret hytt—=ctH—+ndol e

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-chl orophenyl ) pi peridin-1 yl]nethyl ] -l Hindol e
- (2-chl orophenyl) pi perazin-1--yl]methyl]-1Hindole 47 February 2005
- (3-chorophenyl ) pi perazin 1-yl]methyl]-1Hindol e
- (2, 3-di chl orophenyl ) pi perazin.-1 yl]met hyl ]-1Hindol e
4- - (3, woaredshor ophenyl ) pi perazi n-1 yl ] met hyl ] - 1H i ndotexoimebdr4- (4
rm)phenyl )pi perazin-1 yl]Jmethyl]-1H indole
4- (4-i odophenyl ) pi perazin-1 yl] et ﬂyl ]-1H indole
4- (4~ hindrmxtjaubee eynbddinpit oAt frvention] R dpyiblalty sutishleldendoB bf fhenfi2

o] he ra I 1H i ndol e
4X{g ne ﬁ%ﬁ%ﬁ%ﬁﬁ%} ﬁ’ﬁ%ﬂq‘ y% ] et IhyI ]-1Hindol e
4- (3, 4-di met hoxyphenyl ) pi perazin-1 -yl ]Jnmethyl]-1Hindole

[
[
h
11
%j ( El 4- n]gl:e ﬂ%ﬁ )1%‘9' P %ZD'F!PQ, i}%ﬂ%% !;Rﬁ}%;% ]_ni‘%ngm'ﬁggﬁ%se to such compounds
[1
[
[

UU‘IU‘IU‘IU‘IO‘I

aU'IU'I

4- ( 4- nwhdnyin e BptioRIPabaRied 3-oflclifi®jyly! | - 171 ndol e 17 February 2005 WO
6349 6 6-[[4-(4-methyl phenyl)piperidin-1 yl]Jnmethyl]-1H indole

4- (4- Chl or ophenyl ) pi perazi n-1-yl ] nmethyl ]-1-net hyl -1 Hi ndol e

4-(4- %&h@éﬁﬁ@ﬂﬂdﬁbpﬁrﬁﬁleﬂm duch ¥ddh W\lvﬂerém% %ﬂd thd &’5 %
[[(4 Benno ,[1,3 ] dioxol - yI-)plperazm | -yl'] met hy IH1n oIe

phar maceut Pady | y acceptable salt thereof PCT/DKO1/ 00547 10 In one

enbodi nent, the present invention relates to such conpounds wherein the
indole is attached to the group R XV-/N-CH2 via the 5 -position or the
6- posi tonthss compeundsaseerding fo fgrirveptiomelse inslude cqmmlmdmwhermﬁ X is Greod filer
enbodi ment gtk Endis@HBR4 | Nvention relates to such conpounds wherein Ris
optionally substituted phenyl In another particul ar enbodi nent, the
invention relates to a conpound as above wherein R is-a group of formula

The invention also includes compounds wherein X is CH and the dotted line is no bond.

2

U'ICDU'IOCDO'IU'IU'IU'I
—r— S~ e e e

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.



20 wherein Ais an optionally substituted, saturated or unsat ur at ed
heterocyclic ring which may contain one or two heteroat OﬁBFé‘{ﬁJ_lff?tzgg5fl’0m
N, 0 and S. The substituents may be one or nore substituents selfected from
hydr ogen, hal ogen, cyan, nitro, O _6-aPkyl, C2-6-alkenyl, C2-6-alkyYnYl,
C3_8-cy | kyl - S | @al Y. : G- i 0,
25 hyar I By apoliE SE AR el hrisRbl orpviits & hibideutial Crlbgginll
Cl - 6- al ksyinpuisingratl least astie rmpoind ofilféyindailna, defined Gbovesor b lphaymadenticallycy |

and am nocar bonyl (17 Februar 005_WO 02/.16349 .PCT/ DK01100547 7 In a

parti cuf AHE riddifzon; ﬁ%l)‘/i enf iBna Bgrapegpe ng&ﬁ}%’guf}m’ﬂtu @F’hdol yl
or phen 415h it Gft oo PRIRSLARRANY RtpGbRUBmickbrdifhusti her par ti cul ar
anot her%%%talﬁnent, the present invention relates to such conpounds 5
wherein Ris optionally substituted 5- or 6-indolyl. The invention includes
I n pa”lg%%Léﬁotﬁél%peamlﬁ?Q&nWﬁéﬁﬁdh prolifedNugdef 4 Bemptinbies fdrivie@a § s no

bond. 1 e conpounds according to the invention al so include. conpounds
wher ei foxthiesmeanufaguiene a adicaent rrefyldn she Bpamenh gt PSYFRORESoRCHNEs | ncl udes
Comouﬁﬁnp}mﬁ%a Schieophrdria, 2Bghitiedélieits exbib ifdi & skiRedi@sullig Froma fur t her
embodi ment’, the invention refates to conpounds wherein R is phenyl which is
opt i ondreaymeuitesParkinsen sgeease WiBLdDP9Raes with substituents sel ected from
hal ogen, trifluoromethyl, nitro, cyan, C -6-alkyl, Cl_6 -al koxy, hydroxy
and a net hyl ene di oxy group. In another enbodinent, the invention relates

to conppy 'Tﬂﬁhéﬁ*%?@ét,nthg ﬁr&sebﬁﬁ%ﬁﬂon]%%gé ?Jre i %&éﬁﬁ)&lﬁd of #ﬁzﬁdﬁ yigd one

or nore tinmes with substituents sel'ecte om hal o tri or ofret hyl ,

ni t r o, defined, aboive-al &y keid Gidditionl salixthemofl fony theompmufitterecafp pharsacefititdie

i nvention_ are partial agonists.or antagonj st at the dopam ne D4 receptors.
25 Acc%?ﬁﬁﬁ?@?orttﬁ%g%g‘g @V?prwaﬂéfe consi dered useful in the
treatnment of psychoses, positive synptons of. schi zophrenia, cognitive
deficits, ADHD and dyskinesia resulting fromtreatnent of Parkinson's

di seadRetajled Desexiption gthe Inventiont i cul ar, the conpounds of the invention are
consi dered useful in the treatnment of

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.



positive synptons of schizophrenia w thout inducing extrapyram dal side
effects. 17 February 2005 8 Thus, in another aspect, thq7Q%£ﬁEﬁ92&ﬁyention
provi des a pharmaceutical conposition conprising at |east one conpound of
formula f as defined above or a pharmaceutically acceptable acid addition
salt there®borissdp therapeutically effective anount and perprawPsHati on with
one or nore pharnmaceutically acceptable carriers or diluents. In yet

anot her aspect, the present invention Brovides use of a conpound of faormula

| ror ! heTmaih ClaiRng] Ca-syolbegRe alkilof lalibl BRI € RARRRAinG! 1.
psychoses,ﬂgﬁmgl vg @i)én‘gf(oms .0f schi zophr.eni a coq%gll tive deficits, ADHD
and dyski nZ&7eabeoxt and 1 Jke, designate such gratns iphish the aed grawp d§ Seerlly! did h
L- Dopa. | nCag ik hiBihe 85 PEFdoalldy Broldp RS AOEAnBYSHaL4.0N provi des the use of a
conmpound of forrmula |I as defined above or an acid addition salt thereof
for the manufacture of a pharmaceutical preparation for the treatnent of
the aboye TRNtANRA AEOIHIG! ArbobRllR! dr&iflatleCbiy, RhbPAs Phedy1®r AYRANI @D The
conpounds of the general formula f - may eXist as optical 1sonmers thereof
and such PpiGHEPheybrers are al so enbraced by the invention. The term
C -6-alkyl refers to a branched or unbranched al kyl group having from one
to six carbon atons inclusive, such as nethyl, ethyl, 1 propyl,. 2-propyl,
| -butyl, Bhe tsynheteraaryl Fafersyio- Pmespeed mogmi{mihgﬁ suchpasol¥rietraBilyli BHr | vy,
C24- ai keny] 2800 hiRsolpl KHOM a-of RERREN Y2105 SRBIOH0L 9 SHChuEEANRS1 AVi Ng

I one dou an n

from two to six carbon atoms, 1ncluding 8 Bén etriple
bond, rl@speathidzelyy 1.42ekathiazolds BErA.4-disxanolyby (1,3, bdiorarply], &é.Bydigrazolyr opyny|

and butynydz o cher - |00 deskgr C | G0, bhecyclic
car bocycl eéféé’-v&ltgﬁ%ﬁj?‘%%féjg? ‘g—ﬁ/é%g ld@‘-l’at o?fé’?r@hlg%ﬂ@s n@%%@%"g&‘r , 1’}2’5

cycl opent yoxadigyadylp hleXgoxadidzelyl, HA ) 2dgendinedyls 1f,3,4roxaljazalyl, 0l 3,3-thiadiaeolyly i odo.
As used heyein,-_t. er . r £ I 156 . -~al kyl |,
aryl car bon{iﬁ’%nglra%%k&’. Ir%ﬁ%%ldé%r% o’msll I’%’&z@%"'—%@ ¢l 8al_ %i?cuér fé’%yI(i%!(g{r)’?’g'y

C3. 8. cycl oaibto}yl; Gosazalyk ydxapdylb dsetiiazolyl, chipzalyld 1HAmidazolyl, t Hi-maesolylj $H1 he

i ocarBorgr il P Buy 2k G Bl A 2 e eeiB e 6685 °E25™ 1

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, 2/-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-



9 The terns O . 6-al koxy, C3.8-cycloal kyl-Cl1 -al kyl, C1-6-al kyI sul fonyl ,

d..-alkylam no, Cl.6- alkylcarbonyl, and the |ike, desig oups
in which the alkyl group is CL.6 alkyl and Cl -6 alkyl W%TMEO(%

C3-8-cycl oal kyl group are as defined above. 5 The termaryl refers to a

car bocycl iwoasmexmt i c group, such as phenyl or napht hyl, pepxpaetd;cul ar
phenyl. The term heteroaryl refers to ?-menbered nonocyclic rings such as
1H-tetrazolyl, 3H 1,2, 3-oxathiazolyl, %I—I—l 2, 4- oxat hi azol yl ,

3H1, 2, 5- ohaizhxaamgl yilI;I«lJéls-ﬁ’an?om&MhQHBngéhzox&zﬁyﬂlﬂQ 1%@2&1111&1@1,\@1{2 3-

4, 2 oxat iaz | 0X 2-di oxazol

4. 2- di ox @1 I"sﬁﬂﬂlﬁz%%nza& aﬁ%IfyI 3“‘9@@%1&?11&11 dfirht é%mazmﬁ 2H-
, 3, 2-dit hﬂﬂmhzblthlazinyﬂ ?cﬂiohigjrlﬁzﬂitédhzmyl ZuBrazBhgl| alaﬁlbydlmﬂ isoquinolyl,
, 2, 4- oxadi az(gl 5- oxadj az IyI 3, 4- oxadi azol

2, 3-

3,4

azo

rro

t hi aGPaEh y 1H- iy ~benzopyranyl, o AT bangepyranylo | wgm%mtégwrrgqyl or 2H-1-
the adeﬁamio YyranyiH 1, 2, 3-triazolyl, 1H 1,2,4- triazolyl, isoxazolyl,

yl, isothi azoI yl, t hi azol yl, 1Hi m dazol yI 1H pyrazol yI I H 15

I
yrrolyl, ra t hi.e entazol 6- menber e noc S such
YOV SR B Sl 3 RS AZOL S GBI of TOROCYELLE 11D
H1 3,5-ogﬂmnbﬁmnmui 1,4, 2- oxath|a2|nyl 1, 4, 3- oxat hi azi nyl, -
, 2, 3-di oxazinyl, 1,2, 4-dioxazinyl, 4H—1,3,2-dioxaziny|,
H 1, 3, 5-di oxazinyl, 1,4, 2- dloxa2|n |, 2H 1,5, 2-di oxazi nyl,
, 2, 3-di thiazinyl, 1 2,4- dithiaz .1, 3, 2-di t hi azi nyl,
H 1, 3, 5-di t hi azi nyl, 1 4, 2-di t b H 1,5,2 20 dithiazinyl,
H—1,2,3-oxadiaziny|, 2H 1, 2, 4- oxadi a2z , 2H1, 2, 5-oxadi azinyl, 2H 1, 2, 6-
xadi azi nyl, 2H 1, 3, 4-oxadi azi nyl, 2H 1, 3, 5- oxadi azi nyl,
H 1,2, 3- thlad|a2|nyl 2H-1, 2, 4- thlad|a2|nyl 2H 1, 2, 5-t hi adi azi nyl, 2H

2, 6-t Hi awhergindyis an pptionalty Substlttufadhsatmaw;ilor iRtz lﬁtemcuplmnamhnghl may

2, 3-t t 2H 1, 3-
cazinyl | S gpets B bGP e stnn e AP, M i S itehditre
1, 4-t hi such hgcbrchcpy!gawimh lare 12@itipyadi mlémlhsl}abpvqﬁh@ m‘bsljthqntmam oy be one

ranyl =T | 1C.r S _suc
Zm:g be%zox a‘%}‘ﬁ%@zsgdﬁt? &Te%?h%ogde%dg& afo fyang‘lr-}I}%O 53 rs 3 Sot A 2 of yl,
g :2), bbe nﬁmdalkynyhibwwlodﬂaﬂz@wcg’zhulwl—cﬁ gHwBCbemﬁmxa,dtzaaﬁiyithm,
nz en i az e

2. ben% s&dgé’%dﬁﬁ q‘fy&il‘ébéﬂétrg%%%elﬁvi 115’5%6 ?E)R?Pyl *‘25%'25?1@2 h| azol yl ,

1- benzi sahinb A% glaldylaniies) b Giiseatlopinino 1 4dyBéhd ehiticasbdadol vyl , 1H i ndazol yl ,
1, 2-benzoxat hi ol yl, 1, 3-benzoxathiolyl, 3H 2,1- benzoxat hi ol yl,

3H 1, 2- ben %ﬁ%ﬂ é%h the I

benzodi t hi ’g?éj i oncfoms?ﬂﬁg %%S%J ?fi'{/%mn%%fﬂéh% ;%c@ﬁt%aﬁ acc%pt%&r anyl ,
1- benzot hi @}WtfomeiwubnmaftWeagﬂs EIanﬂasz dﬁeuxilmg@umydlts aﬂﬂ-thﬁseamlﬂemzlmcam nyI
2H-1, 2- fae nﬁﬁéﬁg,' 'nglzblc? '?séﬁrgic, succinic, oxalic, bis-methylenesalicylic, methanesulfonic,

ethanedisulfonic, acefic, propionic, tartaric, salicylic, citric, gluconic, lactic, malic,

H
H

1,
1
1
1
1
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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.



~ 17 February 2005 WD 02/ 16349 PCT/ DKO1/ 00547 10 benzoxazi nyl,

2H 1, 4- benzoxazi nyl, 2H 3, 1benzoxazinyl, 1H 2, 1-benzot hi W#Bblruaibb& 3-
benzot hi azinyl, 2H 1,2 benzothi azinyl, 2H 1, 3-benzot hiazinyl, 2 , 4
benzot hi azi nyl, 2H 3, 1-benzot hi azi nyl, cinnolinyl, phtal azinyl,
qui nazol i ngb,02/gssnoxal i nyl , isoquinolyl, quinolyl, 1H Beberampssranyl, 2H 1
benzopyranyl, 1H 2-benzot hi opyranyl or_ 2H 1- 5 benzothiopyranyl. In a
particul ar enbodi nent, the invention rtl ates to a conmpound as above wherein
Ris a group of fornmula 10 wherein A is an optionally substituted,

saturated or unsaturated heterocycli.c ring which may . contain one or two
het er oat 0 O%V§F1§§5Ryéatﬁ r°8mpR},m%6 @nﬁe SIVERYIN” pRgy S’i’?\é\‘}e’}nsm?lbfb%ﬁ% such
bi cyclic rcomsningiatdcatgundyth konacint 6F bt 010136 100@¥e. The substituents on A
may be one or nore substituents sel ected from hydrogen, hal ogen, cyano,
nitro, d_6-alkyl, C2-6-al kenyl, C2-6-alkynyl, C3_8-cycloal kyl,

C3_8- cycd oahkivkal @il dedel i€ YkuallfEln fireahdp@ ¥ ab&lt 0605al 500l dp) fhd rdet Pivebradty .
hydroxy-Clﬁéﬁj$il Jifl ronet hyl , tri{lupronpthylsul onyl ,

Cl.. 6- al kyPut -F&ﬁ,ﬁ%a getive pomponng of thejuyentiog; - ( G - 6- al kyl ) ani no, acy!
and am nocarbonyl. The acid addition salts of the conpounds of the

i nventi on e pharq?ceuthalLy acceptable salts fornmed with non-toxic

aci ds. ExentSompoppdsof the igyegtion mavdheprepaed @s fHe%s with nal eic, 20 fumaric,
benzoi c, ascorbic, succinic, oxalic, bis-nethylenesalicylic,

met hanesul f oni ¢ et hanedi sul fonic, acetic, propionic, tartaric, salicylic,
citric, 1%l fconikeduping fheamidegroup of 2 gemprund of fospWAZlni ¢, citraconic, aspartic,
stearic, palmtic, itaconic, glycolic, p- am nobenzoic, glutamc,
benzenesul foni ¢ and theophylline acetic ag;ds, as well as the 8-

hal ot heophyl I i nes, for exanple 8-brormtheo1Qb |11 ne. enpl ary of such
inorganic salts are 25 those,ﬁﬁth\hydﬁoc r robrornic, sulfuric,

sul farnic, phosphoric andRatXic ackesc é&utical conposi tions of
this invention, or those whi ch\are/manufa accordance with this
invention, may be adm ni stered by any suitable rou\e, for gxanple orally
in the formof tablets, capsules, powders, syrups, etc., or parenterally in
the formof solutions for injection. For preparing such conpositions,

met hods well known in the art may 30 be used, and any pharmaceutically
acceptable carriers, diluents, excipients or other additives normally used
in the artwherginRe RORIIR®, W aridehe dodied/1iR0OSas previously defined.

phdr e

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

Y AR
R—m=X NH H’“_T />
(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:



WO 02116349 PCT/ DKO1/ 00547 11 Conveniently, the conpounds of the invention
are adm nistered in unit dosage form containing said cor{pqiggqﬁ BogH

anount of about 0.01 to 100 ng. 5 The total daily dose is usua r%/ I'n the
range of about 0.05 - 500 ng, and nost preferably about 0.1 to 50 ny of
the acti vewoampsawnd of the invention. The conpounds of pdEpkawesti on maybe
prepared as follows: 10 a) Reducing the am de group of a conpound of
formulall RO : 0 KK RR R--X N-c whddein R Rl, R2, R3, X and the dotted
line are as previously defined. 15 b) Reductive al kylation of an am ne of

the formula Il wth an al dehyde ofrffornula IV R-~-~X NH R3 R2 N wherein
R Rl, R2, R3, X and th onted i \Jrevi ously defined. 20 c)
Reduci ng t he doubl er in hedy Iﬁ?’sdi nyl ring in derivatives of
formula V: 17 February 2005 02/ 18349~ I\ \ R2 (V) wherein R

R1, R2, R3, X and the dotted |line arev as prﬁ\vi ously defined. PCT/DKOL/ 00547
. R! M

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,



5 The reduction according to nethod a) is preferably carried out in an
inert organic solvent such as diethyl ether or tetrahydref i e
presence of alane or lithiumalum nium hydride fromO 01?5%%§g¥%20&$
tenperature. Starting conpounds of formula (l11) are generally prepared by
coupling okoamem ne of fornmula (111) with an appropri apelprawdsti t ut ed

i ndol yl carboxylic acid by standard nethods via the carboxylic acid
chloride, activated esters or by 10 thB use of carboxylic acids in

conmbi nation with a coupling reagent such as e.g. dicycl ohexyl

carbodiimde. Amnes of fornula (I11) are either comrercially avail able or
can be pr dpsesnental Seetimdard |iterature nethods (see e.g. J Med. Chem
1991, 34, 2014-2023; J.Med. Chem 1998, 41, 658-667). 3-(piperidin
4-yl)-1Hindol es and (3, 6-di hydro-2H-pyridin 4-yl)-1H indoles have been
described-W@ﬁm&ﬁﬂmﬁﬁﬁﬁﬁkﬁﬁmﬂﬁée@aEﬁﬂmﬁﬁﬁﬁngﬁwam&SMWM@mKGUmnmion accor di ng

to net had I iy ; ﬁ@ﬁ@ . .. UsSing a
reducti3e'§%$ﬁ§??%%Rgfﬂ%ﬁyﬁggy%ﬁbférnu ggf?gfgﬂ§%§q%£@§%§%§%m§?g?%¥nula
(1V). St denfmgy wuresenhdkimedzoldi-BdyiSE CE 104 LE steap fhobCicendifions §01Rst i t ut ed

i ndolyl c ' 1 ds ... ar j r rcially availabl.e or, can be
synthesisgg%%éxﬁggﬁgggg gggﬁﬁ%ﬁﬁggﬁO{ﬁgﬂgﬁﬁﬁgﬁg?%ﬁga3?*?%5%¥%ﬁ%ard wor ks
such as Howdierzcitéyilrle/viftuomdeatic deid (20 et FH chenteGiveoniail2ifibiabadacidl O gani c
Chem stry)...Gearg:.Thi ene- Verl ag, . Stuttgart: .O.gani c React] o John Wley -
& Sons, In 9Sﬁgﬁﬁkﬂvamﬁ£¥§F¢n@ﬁﬁ%PyP@g@?ﬁﬁwmégﬁawﬁﬁ%ﬁg° ﬂﬁﬁgm?hose whi ch
are know2&duiny Tht fddntiof tihes RG Brelegpredse@ismindta€ reduction of the double
bond according to nethod.c) .is nerally perfqormed by catal ytic

hydr ogenatﬁﬁg%?cgﬁwepq%@é?%}%af%?%“a&?ﬁ?‘%/mi“??ﬂﬁ’gﬁ‘ég?’e’gﬁlﬁ‘é WAt or by using
reduci ng ag@rh&ion2PhestlBouks idh, DO REs ShtaildTit CROSbe §61igd @4-DYBSap@s pr oduced

in situ from NaBH4 i n. rijluoroacgtic acid in inert solvents such as
t et rahydr %ﬁ“ﬁﬁtaﬁ*}—ﬁf}‘}é‘d}‘@ﬁ%}‘f&m& 109<P¥NX et her. 17 February 2005 WO

02116349 Rtddabdcl LOFKIS Lepadation RRS péiRhad ono@6 bin® inddRikdchN FhPDC oL e
determ ned on a Buchi SMP-20 apparatus and are uncorrected. 5 Anal yti cal

LC- M5 dat dGpdumn 28 xmdanms with aperticlejsizg ofppm) weminpsr gradipgbeltticaguitbped wi t h
| onS . Shi e QM diti
onsSpray Wérﬁ@et@x%%%%ﬂlﬂ%%ﬁ%&ﬁk%c@ﬁ%ﬂé t%thgcaéﬁgﬂ%ﬂmf‘oa&ﬁ&% Itions

(C18 colum 4.6 mm e’size were |inear
gr adi ent dPg6i0R) Wi Tmin ay32.8 mldwisk Braction doBgation espraoet hyosphieflaw MD: 10: 0. 05)
to water/aggptepitrile/trifluoroacetic acid (10:90:0.03) in 4 mn at 2
nmL/ m n. qulty was determ ned by integration of the UV trace
HNMR 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



10 (254 um). The retention times, Rt, are expressed in minutes. Mass

spectra were obtained by an alternating scan nethod to gi
wei ght information. The nol ecul ar ion, M, was obtaine Viéﬁﬁlg\?\f%’éﬁi ce

vol tage (5-20V) and fragnmentation at high orifice voltage (100-200V).

Pr epar at i wgoleSiid¥l- separation was perfornmed on the sane pggbkefgessy. The LC
conditions 15 (C18 colum 20 x 50 mnmwith a particle size of 5 um were
| inear gradient elution with water/acbtonitrile/trifluoroacetic acid
(80:20:0.05) to water/acetonitrile/trifluoroacetic acid (5:95:0.03) in 7
mn at 22.7 nL/mn. Fraction collection was performed by split-flow M5
detection. 1H NVR spectra were recorded at 500.13 MHz on a Bruker Avance
DRX500 i ns f'ﬁflﬁ’égt or 20 at 250.13 MHz on a Bruker AC 250 instrunent.

Deut er at ed Chl'of of or m (99.8%) or dinmethyl sulfoxide (99.9%) were used as
solvents. TMS was used as internal reference standard. Chem cal shift

val ues drel ' pesdzire &y ertylf-6Hliwleiaag abbr evi ations are used

",
quar tot . gk ieeflo AN (B3 PR RLRR B TP BVREY coboph P!

dg=doubl e dfare) sas added,tand flicanixtofe waStitred g ketstempemtute fopblemin. MUR si gnal s

chr omat ogr g Sl 0D 97 G eBNpa BERT B AT Wb e inolRboB M Lsea

(F:g; oi on- Extbh mmlsb@hs dﬁgﬁ;lgagroapimnpesﬁl(re fd|>3r fgg 'I‘iiagdlmn; Wb@amgg&)‘(&fg E:i‘lmb( a;m\’/vas
.. No. \ . . u .t he, - :
or 6o conit B8 fempiliRs sofif5aS Steol B B0 R Wil wih Then i R ) 30 17
Febr ua[1 Iy Zﬁﬂﬁnh‘lﬁ)({nﬂ]@;mm foetd ﬂ@lﬂ@ﬁ@éﬂ?ﬂ}@mﬁ? e (g/lg&)&az{d[
4- (4- or ophe i perazin - - - i ndo] e, -
o o 5 AR PR 6 BB aawit ol 3 ot dissriySoRiary S8R Ao

Car bony! dinLyirdanbdeguentlst adidd Blopwiss taslehatbd séliton dTRlaRE i THIE (pA8srcd by ieed at

room tenperature. for 60 mn.. 4-(4- chlorophenyl)pjperazine (1,9 g)
di ssol ved 4F d“i‘ﬂEm?%g g %éfgﬁaaﬂ‘imsaspaﬂ%mpfof)@f‘b&#ﬁﬁ@ aLEHEIH X1 ur e vias

sti rr edsathydéeint20me 8t THR. ThmiRtube wahiGrreéDit1 s AL fvarsh, GesRE&Tbyithe Vacua, and
-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, 1H); 7.21 (d, 2EL); 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



10 the renmining solid was dissolved in EtOAc (400 ni), washed with 10%
agueous sodi um carbonate (100 nL), 1 Macetic acid (100 ﬁgebnpg,yagog 100
nm), dried (MgSO4) and evaporated in vacuo to give a white solid (2.3 g).
The solid was dissolved in dry THE (40 nlL) and subsequently added dropw se
to a cool egoxohsss on of alane in THE (prepared by the eerekuooaddition of
0.6 g cone. sulfuric acid to a suspensign of 0.47 g |ithium al um nium 15
hydride in_20 nL dry THF). The m xtureihas stirred at 15 Cfor 2 h,

. (rqrﬁenc[r_ﬁd byHMﬁl@m&dﬁbm&ﬂf(mA@H)@B 10 fmndn); 36@(’3?21—3\!6@51(1(, d h dayat er (2
t t
_einpora'ta e\él\lig:gb%l @gl@é% @'Q\A?E%(Dgygg'ﬁu£¥5€é2§) a I@ﬁi 1?1200(5 1eH)

Recrystallisation from MeCN gave 1.8 g 5-[[4-(4- chI or ophenyl ) pi perazin-1
ylJmethyl]indole as white cr yst als. Mp 175-176C;, Analysis cal cd.

( C1L9H2 OGL N3¢,:5-fG- (4 ophent

12.90. 1H N T R : 0 2-;.640:
(s, 1H): 6%’36)?2@ Poi2H)j 2.63 (i, 2H)o3.0F (. 259y 3.60/(s g8y 20 (a3, 7. 45

1H) . Thaotoht o MEE: 25 1p, 5-
EZ (5H|) ndol yl )t% pye;\rmalrzmglrl\ﬁmlq?get hyl fmﬁp%?ﬁsdgéﬁegﬁll}lmk/g 1%2}656) : 2.55

4 3,00 , 211 25 111), 6.45 (s, 1H); 6.85
Em 1||:|)D 6;l_gg[tﬂﬁfiﬁﬂ%phmﬂhpmgmnrh’ﬂr)netbylMHﬂ;(i;ol@|-|) )7 30 (m SZH) H) 7.45 (s,
1 10180'H N84R c
- (2 metﬁ‘. o “‘“’522]“]% oDs G b o “ﬁi‘g’ 36@; “ T Paash e 1 Nk ¥Bivso de) -
2.60 (m 48 7(4 d,flﬁﬂ?’@(wfk)s 4 1H)31 ®EsiH3H); 6.40 (s, 1H);
6.80 (d, 2H): 6 90 (m 2H), 6.95 (d, 1H); 7.30 (m 2H); 7.45 (m 1H), 11.00

i la'y BB oS 50
4H); 3.10 (H NMBRIMSQ-dgh 25§ (mp4Hf); 3.80 68, 41D; 3.60s; 21); 330 (sxPHX6)40 (s,6F90 (m
2H); 7.Q5 7 7 1. 00
1;01) SQItS%(dlbﬁ{) 69&1]@0? ’h?ﬁ%?’l?%fﬁ%%%’%?”f# ﬁ*fé E@m thyl(s

-IHindole 'H NVR (DVSO-d6): 2.45 (m 2H): 2.65(m 2H) , 305(m 2H); 3.60
(s, 2H); o6l1Rd-fHr-Flagrophetylhpipéridin-1plimetfyIi0HfmdplelH) ; 7.30-7.40 (m 4H);

7.40-7.50 (et iomdd:-d0 168 (m1ty, 1.70 @, 25), 2.00 (m, 2H); 2.95 (x, 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, 15).

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); 690(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! )

pi perlzdbg aﬁmmmb d@;ﬂ%lﬁ) trbg%l )@@%l%@i),elegﬁu(iﬁb%'(ﬁ zﬂ%lgo(m
7. 30- nhéﬁai‘? 7200, 2H)4%3Q 11145)7401(111 B, (/550 (s, HFD, HPOLs,, IHB- 4

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. 9By fellowing pompoungs may a eprqpa@d ae@r ipg fp-theyingantiony,  2H); 7. 45 (s,

11500 4. 1) plperldlnl yl met hyl] -1H
|ndoI e 5%(4%5%‘%{%?%" y‘[ﬂ’f%zélf‘;’wr % 2.00 (m 2H; 2.95 (m
2H) ; 350 (s, 6.40 (s, 1H); 695(d 1H), 710(m 2H); 7.30-7.40 (m
4H); 7.45 Hlvt ChI oro hen | - piperazin-|-
yl met h]-1-g hkﬁlo@ @@Pg’é’“%% yﬁ“h:@liflﬁﬁ}é&’ 2.55 (m 4H): 3.10 (m
4H) 3.60 fdl4- H)llorc@hwl)pmeraanal-yllinemllb‘imﬂm) 6.90 (d, 2H); 7.10 (d,

7.20 7.50 (s, 1H), 11.00 (s,

11, 5§F[ftl @I&ﬂ %@a&@}]ra%@ %em%( f"]d Vimethyl]-1Hindole, 1 7
Februarlﬁ 2@@5—(9\@@1@%@@1}?@#@(@&%&&?1] lHﬁndblH: NVR (DVBO-d6): 2.55 (m

3.10 690(d 2H); 7.10 (d, 1H);
0 (d. 2&«@*@@%""?"&&?@“’@% rﬁ?’ﬂ‘%ﬁ@] }&E%d"& 11.00(s, 1H). The
Wi ng &«ﬁ[#f(é&hrcdmphawl)aipsmzﬂnd—ﬂ]m@hmpmmm di ng to the invention: 5

(4 f r er.a ] -1 Hindol e

(4- Iliulﬁg(g ‘ﬁﬁh‘?“)‘/ﬁ%%?’r‘ﬁ" ﬁﬁjfw }&EW@%’? 1Hi ndol e

Ez cﬁJ[[@x(amﬁanmpm}p@mmm-]lylyd@thﬁ} bliddold i ngo: e

c p r.azin |LHindole 10
( Eéﬂg'c(%nbelﬁﬁ%ﬁé}%?ﬁ Wmiyﬁ%@f@mﬁf] 1H i ndol e

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-ylJmethyl]-1-methyl-1H-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

72
follo
5-[[4-
5-[[ 4-
5-[[ 4-
5-[[4-
5-[[4-

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



- (3, 4-di chl orophenyl ) pi perazin-1-yl]nethyl]- | Hindole

-(4- bronophenyl )pip erazin- | -yl]nethyl]-1Hi ndol e

- (4-1i odophenyl ) pi perazi n-1-yl ] methyl ]-1H i ndol e 17 February 2005
- (4- hydr oxyphenyl ) pi perazin 1-yl]methyl]-1Hindole 15

- (2- npbhgxgphenyl ) pi perazin. -1 -yl [ met hyl ] - 1Hi ndol gcrmket/00547

- (3net hoxyphenyl ) pi perazin. -l -yl]nmethyl]-1H indol e

- (3, 4- di net hoxyphenyl ) pi perazi n-11Zyl ] net hyl ] - 1Hi ndol e

- (4- net hyl phenyl ) pi perazi n-1-yl ] nethyl ] - 1Hi ndol e

- (4-net hyl phenyl ) pi peridin-1-yl]nmethyl]-1H i ndol e 20

- (4- nBY Hyi$ pietad:| theiinhétigon by drugd pfvie foyddinglef [HNGGI08151€- (0.06 nM) to

nmet hy. i neri di - t - i . Ny
1 arC ol At bPRRSE|nd doniohin B2} ol Bl NECHO el i ftprpined
6- [ [ 4- ( 4- CritrerIdp methet] jsohgpbifiaiAiar WEN LikStiayde [Prdducte tiiny, techhicil daialcertifiéatd [ ( 4
Benzo[ 1,3] ﬁbﬁ%éﬁ’-'m/@s yl -) pi perazin-1-yl]nmethyl]-1H i ndol e 25 Phar nacol ogi cal
Testing 30 € conpounds of the invention were tested in well-recogni sed
and reliable tests. The tests were as follows: Inhibition of binding of

[ 3H YM 09151+:2..1 O . ece 17 Februar 005 WO 02/ 16349
PCT/ DKOL/ O ﬁtl%oﬁéeﬁﬁdglgﬁogmgg?mfrﬁge& rlg?%%%‘ﬁ by drugs of the. binding of
[ 3H YM 09151-2 (0.06 nM to nenbranes of hunman cl oned dopam ne D4. 2

receptors .expressed.in cell.s is determned i vitro. The thod is
rod i et TR Ho ST i isthpt o MY Tor, Be ltpisibe B 2ol B i cat o
5 PC2539- 1éd@inighthicdi dbilion t@ﬁntﬁmtemeiumﬂggopfﬂﬂ%eﬁﬁkns rmn@céga)rmy recept ors
The corrpoundﬂs1 %‘g‘é&%est&}e\d vvith.res];éect to atfinity for the dopam ne D2
receptor bYEBY Fstichi/merorder- 188914 16160 inhibit the binding of

[ 3H] Spi perone to D2 receptors by the nethod of Hyttel et al. J Neurochem
1985, 44, 1615. |In table | below, the test results are shown:

Recept or D2 hbewy thsstsstrpapjtorre st or 1 C50 (nM)

A IAED

4-

g o oo o1o101 010101

[l
[[
[
[l
[l
[[
[
[l
[l
[[

(
[l

Receptor D,-Receptor IC50 (nM) Ds-receptor IC50 (nM)

la 1700 1.5 .

ib 1000 < 50/ 89

1c >10000 25

1d 940 31

e 190 1.4

if >10000

1g >10000 9.1

15
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.
20 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.

25
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The tested conpounds were found potently to inhibit the qﬂg 500
tritiated YM09151-2 to dopanmine D4 receptors. The conpoun a SO
tested in a functional assay described by Gazi et al. in Br

Phar macol .wé998:3428, 613-629. In this test, the corrpoundﬁcmf(@m;m@vm to be
partial agonists or antagonists at the dopam ne D4 receptors. The
conpounds were found to have no subst alftial or only weak affinity for the

dopam ne  Tlis/ e eqhpsund?bf the idvetliod Afeycodl8@ed/ ¥R i B8 4RaRieh! W47 18

Thus, the co1 ou@gs of .the invention are considered useful in the treatnent

of psychos i PP&AHVE FIRlEs PR echisppiienias cagnitvenidisaiirEe fFD camhi ti ve
di sorders, d;éﬁhﬁalﬂ@siﬂn%vﬁ&ih&@m&htbﬁﬁﬁhmoﬂ& ﬁé’eﬁ@vﬁﬂﬁ@bﬁ?ﬂ“ of Parkinson's

di sease with L-Dopa In particular, the conmpounds of the invention are
considered useful in the treatnment of positive and negative synptons of

schi zophr emi @ﬁgmah Ot coRPbdD 3 Biet IARYibR Fdedn fsﬁa@& us&hil BCHS treﬁﬂ{eﬂgbiat ion

Exanpl es 10 har maceutical formul ations of the i|nvention ma

pr epar ed @PS@Hﬁ@éﬁtﬂﬁéﬁﬁé{P sypigioms i schizapheenigy Y‘ﬂth@(érm@m&rﬂmpmﬂdt gderay be
prepared bygRiXi ng the active ingredient with ordinary 15 adjuvants and/ or
di luents and subsequently conpressing the m xture in a conventional

tabl etti ng machi ne. Exanpl es of adjuvants or diluents conprise: corn

starch, pof@hfinstiod Bmples
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



tal cum nmagnesium stearate, gelatine, |actose, guns, and the |ike. Any
other adjuvants or additives usually used for such purpolg,q_sebwz 5

col ourings, flavourings, preservatives etc. nay be used provide at they
are conpatible with the active ingredients. 20 Solutions for injections may
be prepar egolayrgyssol ving the active ingredient and possthbroiasidi tives in
a part of the solvent for injection, preferably sterile water, adjusting
the solution to the desired volume, st®rilising the solution and filling
it in suitable anpikesmelosySetiin THWA SUI t ablgeadditive conventionally used
i'n the art may bgMadde,d, such as tonicity a en?s, preservatives,

anti oxi dants, et cYe2ePSiHAeae exanpl es of 9-8tMBes for the fornul ation of
the invention are as follows: 30 1)Tablets containing 5.0 ng of a conpound
~of the invention calculated as the free base: 5.0 ng Conpound la or Ib

Lact o0se60 ng Mai ze starch30 ng Hydroxypropyl cel |l ul ose2.4 ng

M crocrystal |l ine | 9

PCTI DKL 00547 155 panasith 5 B oo S Ao e

st ear at e0. 84 ny 5P fispe® containing 0.5 nmy of a conpound of the invention
cal cul ated as thecfh&Rinlas g 1Compound | a orp4 Q.5 ny Lactosed6.9 ng Mai ze
starch23.5 ng 10Povidonel. 8 ng M crocryst alq I né celluloseld4d. 4 ny.

Croscannel | ose Sodfctase Type Al. 8 ny 46.9 mg
Maize starch 23.5mg
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



Magnesi um st earate0. 63 ng 153) Syrup containing per mllilitre: Cbhpound | a

or 1b25 ng Sorbitol 500 ng Hydroxypropyl cel lul osel5 ng Qvy.
20Met hyl - par abenl ng Propyl - paraben0. 1 ng Et hanol 0, 005 rnﬁ%&é@%&?@p%S ny

Saccharin sodiunD.5 ng 25Waterad 1 m 30 4) Solution for injection

cont ai ni ngwpatidsyd | ilitre: Conpound la or Ib 0.5 ng Spebbkeloos7l ng
Acetic Acid 0.05 ng Saccharin sodiumQ.5 ng Water ad 1 m 17 February
2005 WO 02/ 16349 PCT/ DKOL100547 20 Patéht Clains 1. A 4-, 5-, 6- or

7- met hyl enPatenb6lairhit ed i ndol yl derivative of formula | R---x"'" NNCN2 5
(I') wherein Ris aryl or heteroaryl, where said aryl or heteroaryl group
may be substituted one or nore tines with a substituent selected from

hal ogen, cyano, Ani-{3-06- oE1-metHykenk sutfsBiufid itlol® Bdttvatifef Goratlubymy | _

C3-8-cycl oal kyl, C3_8-cycl oal kyl -C1..6-al kyl, Cl1_6-al koxy, Cl.6- alkylthio,

hydr oxy, -hydroxy-d -6-al kyl, trifluoronmethyl, trifluoronethylsulfonyl, Cl.6
3

R
Vg '\ N R?
Rk’ N—-CHZ—:r— \/>
__/ F (
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



10 al kyl sul fonyl, am no, Cl -al kylam no, di-(CL.6-al kyl)am no, acyl,

am nocar bonyl and a nethylene dioxy group; Xis N, Cor : P t hat
the dotted line indicates a bond when X is C and no bond1$3%£ﬁk§y?gﬁﬁ or

CH: 15 Rl is hydrogen, Cl-6-alkyl, C2-6-al kenyl, C2'6-al kynyl,

C3- 8- cycl ogbleyie3qoC3. 8- cycl oal kyl - C1- 6- al kyl, aryl, arypefdx@asdyl, acyl,

t hi oacyl, Cl.6-al kyl sulfonyl, trifluorgnethylsulfonyl or arylsulfonyl; and
20 R2 and R3 are independently sel ect from hydrogen, hal ogen, cyan,

nitro, d-6-alkyl, C2-6- alkenyl, C2-6-al kynyl, C3-8-cycloal kyl,

C3- 8-cycl oal kyl -0 -6-al kyl, C1_6-al kofy, C1-6- al kyl thio, hydroxy,
hydroxy-d _6-allcyl trifluorometeltrifl apthyl sul fonyl, d.6-

al kyl sul fonyl, ami no, Cl-6-al kyl am noy di /(Cl-6-al kyl )am no, acyl and

am nocar bonyl; 25 or a pharnmaceutically acceptable salt thereof. 2. A
conpound accqording to claim1, wherein the indole is attached to the group
17 Febr uar V2 $i5Gposijign exthe 6 pastipnafdisdadole drpertionler fhe S-pogition. __cHp via t he
5-position or the 6-position of the indole, in particular the 5-position.

3. The conpound according to clains 1-2, wherein Ris optionally

substitut ett pheltyrompaand Jererdingigsinis béCHRhE it eptienallvipbstitued Risflein R i s
a groupsof formula wherein Ais an optionally substituted, saturated or
unsaturated heterocyclic ring which nmay contain one or two heteroatons

sel ect ed f#om Nhegorappandaccopling tophint b Récopmvpgl foomelai m 4 wherein R
is optionally substitute indolyl or phenyl substituted by a methyl ene

di oxy group. 15 6. The conpound according to clainms 1-2, wherein Xis N 7.
The conpound according to clains 1- wherein X is Cand the dotted line is
a bond. 8. The conpound accordi ng 1-2, wherein X is CH and the
dotted line is no bond. 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.

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.



9, The conpound according to claim3, wherein the phenyl group Ris
optionally substituted one or nore times wth substituenfsraplsy Egsf rom
hal ogen, trifluoronethyl, nitro, cyan, C-6-alkyl, Cl-6 -al koxy, hydroxy
and a net hyl ene di oxy group. 25 10. The conpound according to claim4,
wherein thwogt/edsp R is optionally substituted one or noperbkomss4n t h
substituents selected from hal ogen, trifluoronethyl, nitro, cyan,
Cl-6-.al kyl, C,-6--al koxy and bydroxy. 37 February 2005 WO 02/ 16349

PCT/ DKO1/ 00547 22 11. The conpound according to claim1, which is
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15 5-[[4-(2,3-dichlorophenyl)piperazin-1-yllmethyl}-1H-indole
5-{[4-(3 ,4-dichlorophenyl)piperazin-1-yl]methyl}- 1 H-indole
5-[[4-(4-bromophenyl)piperazin-1-yijmethyl}-1 H-indole
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5-[[4-(4-iodophenyl)piperazin-1-yljmethyl}-1H-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.



4- (4- et hyl phenyl ) pi peridiin-1- yl]nmethyl]-1H ndole 25
(4- et hyl phenyl ) pi perazi n-1-yl]methyl]-IHindole 47 February 2005
(4- et hyl phenyl ) pi peridin | -yl]neth I] 1H i ndol e
(4- Chl orophenyl )p| pera2| n 1 yI ] met hed ]-1-nmethyl-1Hindole
(

4- ?ngnl Srop dj xol p| pera2| n- Ié&#mﬁﬁwi’( Tﬂ’ﬁ%@%ﬁ%@}@dﬁayd
Bty i
phar maceut i ¢a pgfﬂ %181 icplly effsctive ampuiicbgetherywi(8H o2 frordpharaceuti-

phar rraceutlczﬂlyaceéﬁwﬂ ElchRRrCHIRGHE 1 sed in that it conprises a conmpound of
any of clains | tol 1 in a therapeutically effective anbunt together with
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one or nore pharnaceuti cally accept able carriers or diluents. 13. Use of
a conpound e | aj e I Qr the manufacture of a nedi canent
useful in thé treatzr’rté%t %/Qéh)aé@égcaﬁ'é@lltﬁovbl @@Qmuﬁétu@dfampﬂwaﬂem

cogni tive dsbﬁﬂm&lﬁtre@@h&t@ﬂ Hedd t f.r om t r eat nent
Par ki nson' sAﬂi_ﬁ)ease with L-Do ﬁsy@ %ﬁhﬁsﬁ%&éo hizo E'rema, Gogmtxved%ﬁcits,

dyskinesias resulimg from treatment of Parkinson’s disease with L—Dopa.





