WO 02/ 089797 PCT/ DKO2/ 00298 1 TREATMENT OF ADHD The present invention
relates to the use of 3-[1-[2-(1-acetyl-2, 3-dihydro-I|Hin.dol-3-

yl) et hyl |wD,02/089767 t et r ahydr opyri di n- 4-yl ] - 6-chl or o- | H i nd@ica/DK2®0298
enantiomers and 5 pharnaceutically acceptable salts thereof for the
preparation of nmedi caments useful for 1the treatnment of ADHD (attention

deficit h L\ I er). Background of the Invention 10 ADHD refers
clinical I?%w’gﬁ%ﬁylgommn syndronme (epi dem ol ogi ¢ studi es have
suggested that the preval ence of ADHD anong the general population is
between 2-10% . ADHD begins in childhood and typically remts by adul thood

( Szat mar i Tighptegenddovension reRtpgcoi the .us€lof r-[ ING-(l hachiyl-2 08By drb- 1 B&idod31) . ADHD
is clini calgl‘y j:haracteri sed by . inpattenti onﬁ(_e. g. failure to give close

at t ent i onY)I- - brtcdehydropyiddinrhylhg-dlqrerfi-doles 5 1t  pnantiopiesss japd

or gani gi - i i : aC X neou

st igrrul ?) n&l y%@g?{lﬂ:ﬁcﬁ %Pt%ﬂélg S.gl%sd%E ng)?tﬂ%l%%rg# %%%ﬁ%ﬁ%ﬁ%émgeelgg gs ?&eé{:essi ve
nmot or act theitteytment of ABBD Gttentdredeficittaperactivitytdisorgda).i ent acts as if "driven
by a notor") and inpulsivity (e.g. difficulties in awaiting turn, answer
guestions before they have been conpleted and often interrupts or intrudes

ongoi ng cg romhd BNihe ARREAERN Psychi atric Association, Diagnostic 20 and
Statistical nual of Mental D sorders (DSM1V), 1994). Tw n studi es of

ADHD have indicated that around 80% of the etiology of ADHD is attributed

to geneti tors -one et al. .J. Am Acad. .Child Adolesc. Psychi at.

1996, q§5, RD%@%%%@) éﬁ&?#ﬁo@g'ﬁ ,relfﬂgelg CPBRY Iy RgdrqRe 2@%&%@?&%‘%}‘5%11’?@ MVEease,

t he pat ophissbabdtit @ p2&vahtDof ADHIY bHBAE the %aarakgwaﬁdﬁqg Metoreéf 2-10%).

physi ol ogi cal and inagi ng studies indicate that D m ght involve a

dysf unct i 6RH? begias & childwiod andi typicklyhratitsssh edrithoed | (Ssatmacit Ghiék Adolesc.
Psychiat. Clin. North Am. 1982, 1, 361-371). ADHD is clinically characterised by
inattention (e.g. failure to give close attention, difficulties in sustaining attention,

15 difficulties in organising tasks and activities and easily distracted by extraneous stimuli),
hyperactivity (e.g. difficulties in remaining seated, excessive motor activity in
inappropriate situations, the patient acts as if "driven by a motor") and impulsivity (e.g.
difficulties in awaiting turn, answer questions before they have been completed and often

interrupts or intrudes ongoing conversation; American Psychiatric Association, Diagnostic

20 and Statistical Manual of Mental Disorders (DSM-IV), 1994).

Twin studies of ADHD have indicated that around 80% of the etiology of ADHD is
attributed to genetic factors (Gjone et al. J. Am. Acad. Child Adolesc. Psychiat. 1996, 35,
588-596). Although, the strong genetic component of the disease, the patophysiology of
25 ADHD, is currently not known. Cognitive, physiological and imaging studies indicate that
ADHD might involve a dysfunction of the cortical inhibition of subcortical structures
(Faraone and Biederman Neurobiology of Mental Illness, eds: Charney, Nestler and
Bunney, Oxford University Press, 1999, 60, 788-801). Both the tentative involvement of
cortical areas and the well-recognised effects of stimulant medication on monoamine
30 metabolism suggest that ADHD might be associated with malfunctioning of the
monoaminergic pathways projecting to the cortex (including the dopaminergic and the

serotonergic systems).
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re-uptake inhibitor fluoxetine, the serotonin receptor agonist quipazine
as wel | RBUPHANSHEFAIOD HIeD Asethgr sRdpaiivs - sergtemio xierunieco pubitern fuoxatingpthgphan

were als - n t peJ.act i hn o these DAT- KO mce

(G not arotl EReAGTMAAN! bRANRBIGHAL L ) ilfan sl S
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ser ot oni ran er, e effective in the treatnent o pencer e
o 03" e DR e athsttingy <ol yicinas 1596885, 398 404Bo- 232; Wl ens et al
J. Ajn. Psychopharnmacol . 1995, 15, 270-279). Furthernore, there is also

evi dence that the selective serotonin re-uptake 15 inhibitor fluoxetine is
ef f ect i v&everak elinicil rudissnpavenouod thDHDcyBar antidkprassast dalgs, WhicAnblock the

serotonin transporter, are effective in the treatment of ADHD (Spencer et al. J. Am. Acad.
Child Adolesc. Psychiat. 1996, 35, 409-432; Wilens et al. J. Clin. Psychopharmacol. 1995,
15, 270-279). Furthermore, there is also evidence that the selective serotonin re-uptake

15 inhibitor fluoxetine is effective in reducing symptoms of ADHD (Barrickman et al. J. Am.
Acad. Child Adolesc. Psychiat. 1991, 30, 762-767).

However, psychostimulants, particularly methylphenidate and dextroamphetamine, have
been and continue to be the drugs of choice in treating patients with ADHD (Faraone and
20 Biederman, In: Neurobiology of Mental Illness, eds: Charney, Nestler and Bunney, Oxford
University Press, 1999, 60, 788-801). Although psychostimulants appear effective, there
are a number of problems- associated with their use in the treatment of ADHD patients. For
example, some patients do not respond at all or only partially to treatment. Furthermore,
adverse effects such as insomnia, decreased appetite, irritability, tics and depressive
25  symptoms after long-term treatment are relatively frequent in ADHD patients treated with

psychostimulants.

Consequently, there is still a large unmet need for efficient and better tolerated drugs for
the treatment of this condition.

30
WO 98/28293 describes a series of substituted indane and dihydroindole compounds
having effect at dopamine D4 receptors. The compounds described are considered
useful for the treatment of a range of psychiatric and neurological disorders, including

the positive and negative symptoms of schizophrenia, other psychoses, anxiety disorder,



Acad. Child Adol esc. Psychiat. 1991, 30, 762-767). However, psycho
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cardi ovascul ar di sorders
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10  which is described herein as a potent dopamine D, ligand, may be particularly useful in

the treatment of attention deficit hyperactivity disorder.

Summary of the Invention

15 Thus, the present invention relates to the use of 3-[1-[2-(1-acetyl-2,3-dihydro-1H-indol-3-
ylethyl]-1,2,3,6-tetrahydropyridin-4-yl]-6-chloro-1H-indole having the formula (), any of
its enantiomers and pharmaceutically acceptable salts thereof for the treatment of attention

deficit hyperactivity disorder.

20 In particular, the invention relates to the use of (S)-(+)-3-[1-[2-(1-acetyl-2,3-dihydro-1H-
indol-3-yl)ethyl]-1,2,3,6-tetrahydropyridin-4-yl]-6-chloro-1H-indole and pharmaceutically
acceptable salts thereof for the treatment of attention deficit hyperactivity disorder.

The present invention also relates to the use of 3-[1-[2-(1-acetyl-2,3-dihydro-1H-indol-3-
25  ylethyl]-1,2,3,6-tetrahydropyridin-4-y1]-6-chloro-1H-indole having formula (I), any of its



It has now, surprisingly, been found that a conpound of WD 98/28293, nanely
3-[1-]2-

(1- acet ylwd,030847bydr o- | H i ndol - 3-yl )ethyl ] -1, 2, 3, 6-t et r ahpdT@mmomiooin- 4-yl ] -
6-chl oro- 1Hindole having the formula N ONH CI CO 10 which is described
herein as a potent dopam ne D4 |igand, 4may be particularly useful in the
treatnent of .attention deficit hyperactivity disorder. Sumrary of the

| nvent i on°PREUIRES, bih i prdsdar (Pnviaritt lol?-(ledcatye2, 3tdhydre- G indol-3-yl)ethyl]-
3-[1-[ 2- C, -dihyvdrqs LH i ndql,; 3- )

1) et nyi | PR3P A b Gl SR ot el phssmisetisoly ecvabiysatie
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thereof for the treatnent of attention "deficit hyperactivity disorder. 20

I n parti cliypgFactivi{g dispident i on rel ates to the use of
(S)-(+x-3-[1-[2-(1-acetyl -2, 3-di hydro-| H

i ndol -3-yl)ethyl]-1, 2,3, 6-tetrahydropyridin-4-yl]-6-chloro-1Hindole and
phar maceubDetadled Pesadpitni éftthe Invdutiont her eof for the treatnent of attention
deficit hyperactivity disorder. The present invention also relates to the
use of 3-[1-[2-(1-acetyl-2,3-dihydro-IHindol-3- 25

()5 any B 1o VB BBPBG vor P kobrbbsos b B o ety g '™
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1,2,3,6-tet rah%/ fyri di n-4-yl]-6-chloro-1Hindole, and pharnaceutically
acceptlbl WQ B#28293.or Thin @pplieatian stlscoeontding dph sshersinguthitctie coomposd tis en f or

t he treat&%ﬁt d%{)alﬁﬁ{[e 4tﬂg%ld.defi cit hyperactivity disorder.

The present invention covers the use of both the racemate of the compound of formula
(D and each of its enantiomers for the treatment of attention deficit hyperactivity

15 disorder.

The compound of formula (I) and its enantiomers and pharmaceutically acceptable salts
thereof may be prepared as described in WO 98/28293, see in particular example 20 and
34,

20
The compound, (S)-(+)-3-[1-[2-(1-acetyl-2,3-dihydro-1H-indol-3-yl)ethyl]-1,2,3,6-
tetrahydropyridin-4-yl]-6-chloro-1H-indole, has been tested in the DAT-KO mice, an
animal model which have many behaviour patterns and responses to psychostimulants
in common with individuals with ADHD (Gainetdinov et al. Science 1999, 283, 397-

25 401). The compound was found to have effect in this model.

Pharmaceutical Compositions

The pharmaceutical compositions according to the invention may be prepared by

30 conventional methods in the art.

Thus, tablets may be prepared by mixing the active ingredient with ordinary adjuvants

and/or diluents and subsequently compressing the mixture in a conventional tabletting



5 Detail ed Description of the Invention The conpound

3-[1-[2-(1-acetyl -2, 3-di hydro-1 Hindol-3-yl)ethyl]-1, 2, 3, 6-
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psychostimulants in common with individuals with ADHD (Gai netdi nov et al.
Sci ence 1999, 283, 397- 25 401). The compound was found to have effect in
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10 ampules or vials. Any suitable additive conventionally used in the art may be added,

such as tonicity agents, preservatives, antioxidants, etc.



5 machi ne. Exanples of adjuvants or diluents conprise: corn starch, potato
starch, talcum nagnesium stearate, gelatine, |actose, guns, and the |ike.
Any ot herwadpseats or additives usually used for such prcpos®/08298h as
colourings, flavourings, preservatives etc. nmay be used provided that they
are conpatible with the active 5 ingredients. Solutions for injections may
be prepar b Lssolving the active ingredient and possible additives in
a part oflﬁa??gyggflgﬁnt for injection, preferably sterile water, adjusting
the solution to desired vol une, sterllising t he solution and fiIIing it in
suitable 10 anpules or vials. Any suitable additive conventionally used in
the art ray b h@ddedlse suofl as34 bil2-€1-ayetple Btdshydpr-eHendelt3-yRsthyl]-1,2,3,6-

ant i oxi dant s, et / PCT/ 02/ 0 Patent Cains 1. The use
of 3-[1-[2-(1-EE Y;‘}FOPZH md‘??fﬁ'oé‘?)h Pliﬂr Oq%ﬁwl}ge&ﬁxf?l}n a2 3 6-

tetrahydropyridin-4-yl]-6-chloro-l1Hindole having the forrrula N O NH C
5 any of its enantionmers and pharmaceutjcally acceptable salts thereof for
the preparation of a pharmaceuti cal K ion for the treatnent of

- , he use according to claiml
1- 10 acetyl-2,3 -dihydro-
idin-4-yl]-6-chloro- 1H

wherein the conpound used i
1Hindol-3 -yl) ethyl] - 1,

Ct o

any of its enantiomers and pharmaceutically acceptable salts thereof for the preparation of

a pharmaceutical composition for the treatment of attention deficit hyperactivity disorder.

2. The use according to claim 1 wherein the compound used is (S)-(+)-3-[1-[2-(1-
10 acetyl-2,3-dihydro-1H-indol-3-yl)ethyl]-1,2,3,6-tetrahydropyridin-4-yl1]-6-chloro-1H-

indole or a pharmaceutically acceptable salt thereof.

3. The use according to claim 1 wherein the compound used is (R)-(-)-3-[1-[2-(1-
acetyl-2,3-dihydro-1H-indol-3-yl)ethyl]-1,2,3,6-tetrahydropyridin-4-yl]-6-chloro-1H-

15 indole or a pharmaceutically acceptable salt thereof.

4. A method for the treatment of attention deficit hyperactivity disorder comprising
administering 3-[1-[2-(1-acetyl-2,3-dihydro-1H-indol-3-yl)ethyl]-1,2,3,6-
tetrahydropyridin-4-y1]-6-chloro-1H-indole having the formula

20

25



i ndol e or a pharmaceutically acceptable salt thereof. 3. The use according
to claiml1 wherein the conmpound used is (R -(-)-3-[1-[2-(1-

acetyl - 2, 80dlogdpD- | H- i ndol - 3-yl )ethyl]-1, 2, 3, 6-tetrahydr @eymKi0e298yl | - 6- c
hl oro- I H 15 indole or a pharmaceutically acceptable salt thereof. 4. A

met hod for the treatnent of attention deficit hyperactivity disorder
conprising admnistering

3-[1-[2-(1-acetyl-2,3-di hydro-1 Hindol-3-yl)ethyl] -1, 2, 3, 6-
tetrahydropyridin-4-yl]-6-chloro-1Hindole having the formula 20 25 WO

02/ 089797 PCT/ DK02/00298 7 MNTNWYW NH 5 any of its enantionmers and

pharmaceutucal Iy acceptable dalts Fnergof to an individual in need
thereof. 5. The math al m4 wherein the conmpound used is
(S)-(+)-3-[1-[2-(1- ¢

3-di hydro-| Hi ndol - 3- W&t hyk] - 1, 2, hydr opyri di n-4-yl]-6-chloro- |IH

10 indole or a pharmaceutically acceptab alt thereof. 6. The nethod
according to claim4 wherein oconmpouynd us8d is (R -(-)-3-[1-[2-(1-
acetyl -2, 3-di hydro-1 Hindol £3-yl)ethy 7,3, 6-tetrahydropyridin-4-yl]-6-c
hl or o- | H i ndol e or a pharnmaceuti cal ceptable salt thereof. 15

®

5 any of its enantiomers and pharmaceutucally acceptable salts thereof to an individual in

need thereof,

5. The method according to claim 4 wherein the compound used is (S)-(+)-3-[1-[2-(1-
acetyl-2,3-dihydro-1H-indol-3-yl)ethyl]-1,2,3,6-tetrahydropyridin-4-yl]-6-chloro-1H-

10 indole or a pharmaceutically acceptable salt thereof.

6. The method according to claim 4 wherein the compound used is (R)-(-)-3-[1-[2-(1-
acetyl-2,3-dihydro-1H-indol-3-yl)ethyl]-1,2,3,6-tetrahydropyridin-4-yl}-6-chloro-1H-
indole or a pharmaceutically acceptable salt thereof.

15



