WO 01/ 49680 PCT/ DKOO/ 00742 Novel indole derivatives. The present invention
relates to novel indole derivatives potently binding to the 5-HTIA-
recept or woha#gssceut i cal conpositions contai ning these corpDpRA&0ENZ t he
use thereof for 5 the treatnent of certain psychiatric and neurol ogi cal

di sorders. Many of the conpounds of the invention are al so potent

ser ot oni NM¥ovet ipddK detivdtisekt ors and/ or D4-1igands and are thus consi dered
to be particularly useful for the treatnent of depression and psychosis.
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the 20 treatnent of schizophrenia, senile denentia, denentia associated
with Al zheinmer's disease, and in conbination with SSRI anti depressants

al so to bRadk$Pbiid bfthehifvdntat Tent of depression. 5-HT reuptake inhibitors
are wel |l -known anti depressant drugs and useful for the treatnment 25 of

pani ¢ t sorders and soci al phobia. The effect of conbined adm nistration of

a conpound,.t.hat inhi bits serotonin reuptak 5- HTI A receptor
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15, 220) .diseydempanic disordien sbsassina somhpulsive dishrder, cloptvssieniasl agerassioacept or
ant agoni sts and serotonin reuptake inhibitors would produce a nore rapid
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An overview of 5-HTa-antagonists and proposed potential therapeutic targets for these
antagonists based upon preclinical and clinical data are presented by Schechier et al.
Serotonin 1997, Vol.2, Issue 7. It is stated that 5-HT s-antagonists may be useful in the

20 treatment of schizophrenia, senile dementia, dementia associated with Alzheimer’s disease,
and in combination with SSRI antidepressants also to be useful in the treatment of

depression.

5-HT reuptake inhibitors are well-known antidepressant drugs and useful for the treatment

25 of panic disorders and social phobia.

The effect of combined administration of a compound that inhibits serotonin reuptake and a
5-HTa receptor antagonist has been evaluated in several studies (Innis, R.B. et al. Eur. J.
Pharmacol. 1987, 143, p 195-204 and Gartside, S.E., Br. J. Pharmacol. 1995, 115, p 1064-
30 1070, Blier, P. et al. Trends Pharmacol. Sci. 1994, 15, 220). In these studies it was found
that combined 5-HTa-receptor antagonists and serotonin reuptake inhibitors would produce

a more rapid onset of therapeutic action.



considered to be responsible for the antipsychotic effects of neurol eptics.
Dopam ne D4- receptors are prinmarily located in areas of the brain other

t han striva®om9esuggesti ng that dopam ne D4-receptor |i gandyDEawen742

anti psychotic effect and are devoid of gxtrapyranidal 5 activity.

Accordi ngly, dopam ne D4 receptor ligands are potential drugs for the
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15 Dopamine Ds-receptors also belong to the family of dopamine D,-like receptors. Ds-

antagonistic properties of an antipsychotic drug could reduce the negative symptoms and
cognitive deficits and result in an improved side effect profile with respect to EPS and

hormonal changes.

20 Accordingly, agents acting on the 5-HT;s-receptor, both agonists and antagonists, are
believed to be of potential use in the therapy of psychiatric and neurological disorders and
thus being highly desired. Furthermore, antagonists at the same time having potent serotonin
reuptake inhibition activity and/or D4 and/or D; activity may be particularly useful for the
treatment of various psychiatric and neurological diseases.

25
Previously closely related structures have been reported:

WO 9955672 discloses a general formula of which indole derivatives are included having 5-
HT A receptor and D, receptor affinity.
EP 900792 discloses a general formula of which indole derivatives are embraced as 5-HT; -

30 and 5-HT;p as well as D,-receptor ligands.

It has now been found that a class of indole derivatives is particularly useful as 5-HT -

ligands.



Furthernore, it has been found that many of these conmpounds have ot her

hi ghly beneficial properties as e.g. potent serotonin reuptake inhibition
activity vodi/essaffinity for the D4- receptor. 5 Sunmary PETDEE0/HITYENL I ON
The invention conprises the follow ng: A conpound represented by the

general formula | 10 R2 R1, R12 11 1 35 X- HA NY R10 ("Ff2)mN— RO R R6

RS R7 s wmhey f ; 9 or 10;
ms2or3; Y rg%Pg%eéﬁthngN%%ﬁéd %ﬁ?‘r‘% doéﬁeg%(foﬁpggn%hﬁge P %SF@ }eﬂ beneﬁmalo
opti onal mgpmlems @@ d ORIt s¢rnbaperdetakd nhitégoresdnity bydloogfEnity for tEé.D@- al kyl ;
20 R7, ]f R%O R 1 and R12 are each independently selected from hydrogen,
hal ogen, CHIRPT, cyano, trifluoronethyl, trifluoronethoxy, Cl_6-alkyl,

C2. 6- al kenyl C2_6-allynyl, C3 8- cycl oal kyl, C3_8-cycl oal kyl -Cl1_6-al kyI ,
Cl_6-al koxy, Cl_6- alkylsulfanyl hydroxy, fornyl, acyl, am no,

Cl_6- al ky$lanma®y ofithednyentigiky| )am no, acyl ami no, Cl_6-al koxycar bonyl am no,
am nocar bonyl am no, C _6-all cyl am nocarbonyl am no and di (Cl_6-al kyl )am no
25 carbonyl am no; R? represents hydrogen, Cl1_6-al kyl or acyl; R2, R3, R4,
R5 and ReThe@eaanddedhlpyiséLRe ESRMindO 01/ 49680 PCT/ DKOO 00742 4

A compound represented by the general formula I

10
R2 R R12 1"
Rd
X~CH=N " Y R10
(\Cl-{z)m N— Re
R Ré ==
R5 R7 8

wherein
X represents O or S;

15 nis2,3,4,5,6,7,8,9 or 10;

mis2or3;

Y represents N, C or CH,

and the dotted line represents an optional bond;

R'and R independently represent hydrogen, or Cy_g-alkyl;

20 R7 RS, Rw, R!! and R'? are each independently selected from hydrogen, halogen, nitro,
cyano, trifluoromethyl, trifluoromethoxy, Ci.¢-alkyl, Cy¢-alkenyl, C,.s-alkynyl, Cz.g-
cycloalkyl, Cs.s-cycloalkyl-C;_¢-alkyl, Cy.¢-alkoxy, Ci.¢-alkylsulfanyl, hydroxy, formyl,
acyl, amino, C.¢-alkylamino, di(C;.¢-alkyl)amino, acylamino, C;.¢-alkoxycarbonylamino,
aminocarbonylamino, C;.¢-alkylaminocarbonylamino and di(Cy.¢-alkyl)amino-

25 carbonylamino;
R’ represents hydrogen, Ci¢-alkyl or acyl;

R% R? R*, R’ and R® independently represent



hydr ogen, hal ogen, cyano, nitro, Cl_6-al kyl, Cl_6-al koxy,

Cl 6-al kyl sulfanyl, C1_6 al kyl sul fonyl, hydroxy, hydroxy-Cl 6-al kyl,
Cl_6- al koxgorsdsenyl , acyl, C3_8-cycl oal kyI C3_8- cycl oal RGT/DRL0/G7a kyI
trifluoronethyl, trifluoromethoxy, NH2, 4NR13R14 Wherein R13 and R14

i ndependent|ly represent hydrogen, O _6-alkyl, C3_8- cycl oaI kyI or phenyl;

or R13 a h ch form
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|nvent| on Vi d of Formula | as defined above or
acid %ﬁ)}{t}o %3‘?’3( lg}ng&n(?(ﬁiﬁlbﬂgg SF%@Ms or the manufacture of a

phar maceutical preparation for the treatnent of diseases and disorders

responsive to |igands of the 5-HT,,-receptor potentially in conbination

with ser dtwn@m@gmd@mﬂ@utwalb’&@d@t@lﬂe adid addipiemsalethBeof.r ecept or. 20

The invention further provides a nethod for the treatnment of diseases and

di sorders in humans responsive to |ligands of the 5-HTla receptor
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di sor der as genera Ise i'sorder, panic disor
conpulS|wﬂmﬂn&nmﬂeﬂbwﬂe@ﬂﬂﬂsbﬁﬁﬁm&@@ﬂahnphobla eating dlsorders, and
aggression, and neurol ogi cal disorders such as psychosis. 30 Detail ed
description of the invention A preferred enbodi nent of the invention is a

compound e §REMH R ehtidS pRVRILE the e ot abolBodnd 4P EEAMIET APHOULUG4%¢ or an

acid addition salt or prodrug thereof for the manufacture of a pharmaceutical preparation for
the treatment of diseases and disorders responsive to ligands of the 5-HTj,-receptor
potentially in combination with serotonine reuptake and/or ligands at the dopamine D,
receptor.

20
The invention further provides a method for the treatment of diseases and disorders in
humans responsive to ligands of the 5-HTj,-receptor potentially in combination with
serotonine reuptake and/or ligands at the dopamine Dy-receptor, comprising administering
an effective amount of a compound of Formula I.

25
The diseases and disorders to be treated by administration of compounds of the present
invention are: affective disorders such as generalised anxiety disorder, panic disorder,
obsessive compulsive disorder, depression, social phobia, eating disorders, and aggression,
and neurological disorders such as psychosis.

30

Detailed description of the invention

A preferred embodiment of the invention is a compound of formula I as above, wherein



5 Xrepresents 0 or S; nis2,3,4or5 ms2or3; Y represents Nor CH 5 Rl
and R1' are both hydrogen; one or two of R7, R3, R10, Rll and R12

i ndependavo by496epr esent hydr ogen, hal ogen, CF3, CN or ClP6Fakkybq74and t he
remai ning of R7, R8, R10, R 1 and R12 rgpresent hydr ogen; RO represents
hydrogen; R2, R3, R4, R5 and R6 independently represent 10 hydrogen,
halogen,_g4q§%§hﬁxbor§3_8-cycloaIkyI, Cl _6-al koxy, hydroxy, nitro, CN, CF3,
OCF3, acyl; NH2, NR13R14 wherein R13 and R14 independently represent

hydr ogen,n B2, 8; 4bk§l, C3_8- cycloal kyl, or phenyl; or R13 and R14 together
with the nLtio n forma piperidine, norpholine, piperazine or

pyrrol i diié® P?g’enantioners, and a pharnaceutically acceptable acid

addi tion gaégredcineef cHlS In a further enbodi ment of the invention, the
compound of forpula | as described above wherein Rl and R' are hydrogen.
In a fuftRhemddibewi batinhydbgethe i nvention, the conmpound of fornula | as

descri bed _above evniMis,d.. ln a.further epbodi ment .of t
i nvent i on?n%tqﬁ\éwg(?m%f’%flo?ma lpd%p§n6eé’z]é’tr?p68§fn ‘égene/\,h@f’%‘?nn 3N, 3
or 4; 25 drrcl_%-zflldyliﬂﬂth@@‘&ﬁ@lhﬁ@r&fwfﬁ,W@O,iKWﬁ{HR@'}eprE&%t%ﬁHBQéh”d of formula

| as descrj bed above wherein Y is N In a further enbo | ment “of the
i nventi ok lteﬁ’@s%ﬁbiﬂrﬁﬂelbf formula | as descri bed above wherein the indole

is attacl‘igz_tha,oRt li’(ea%‘ﬁ"%ci{epieﬂde%ﬂ?%édrgs%nﬁ' 30 A further enbodi nent of the

invention 'S a c¢onpound 0 orfu as descri bed above wherein at |east
one of 102hydRyenalofdn, @ngalRl, i sFRIARSN I, R OBRROx ) RiteL (A &EY, OCF,,
PCT/ DKOO/ 00742 1314 .13 14 .

acyl; NH;, NR“R™ wherein R~ and R™ independently represent hydrogen, C;.¢-alkyl, Cs.g-

cycloalkyl, or phenyl; or R and R together with the nitrogen form a piperidine,

morpholine, piperazine or pyrrolidine; its enantiomers, and a pharmaceutically acceptable

acid addition salt thereof.

15 .
In a further embodiment of the invention, the compound of formula I as described above

wherein R! and RY are hydrogen.

In a further embodiment of the invention, the compound of formula I as described above

20 wherein m is 2.

In a further embodiment of the invention, the compound of formula I as described above

whereinn is 2, 3 or 4;

25 In a further embodiment of the invention, the compound of formula I as described above

wherein Y is N;

In a further embodiment of the invention, the compound of formula I as described above
wherein the indole is attached to the group Y in position 4.

30
A further embodiment of the invention is a compound of formula I as described above

wherein at least one of R%, R?, R*, R® and R® is representing halogen;



6 In a further enbodi nent of the invention, the conpound of forrmula | as
descri bed above wherein at least two of R2, R3, R4, R5 and R6 represent
hal ogen; Wwaor49680 t her enbodi nent of the invention, the corpDDEA/ef74f or nul a
| as described above 5 wherein at |east three of R2, R3, R4, R5 and R6
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4-{4-[2-(2-Chloro-4-fluoro-phenylsulfanyl)-ethyl]-piperazin-1-y1} -1 H-indole
4-{4-[2-(2,6-Dichloro-phenylsulfanyl)-ethyl]-piperazin-1-yl}-1H-indole

20 4-{4-[2-(3 ;4-Dichloro-phenylsulfanyl)-ethyl]-piperazin-1-yl} -1H-indole
4-{4-[2-(4-Fluoro-phenylsulfanyl)-ethyl]-piperazin-1-yl}-1 H-indole
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25 4-{4-[4-(2,6-Dichloro-phenylsulfanyl)-butyl]-piperazin-1-yl}-1H-indole
4-{4-[3-(2-Chloro-4-fluoro-phenoxy)-propyl]-piperazin-1-yl}~-1H-indole
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4-{4-[3-(2-Bromo-4,6-difluoro-phenoxy)-propyl]-piperazin-1-yl}-1H-indole

30 4-{4-[3-(2,6-Dichloro-4-fluoro-phenoxy)-propyl]-piperazin-1-yl}-1H-indole
4-{4-[4-(4-Bromo-2,6-difluoro-phenoxy)-butyl]-piperazin-1-yl}-1H-indole
4-{4-[4-(2,6-Dibromo-4-fluoro-phenoxy)-butyl]-piperazin-1-yl}-1H-indole
4-{4-[3-(2,4,6-Tribromo-phenoxy)-propyl]-piperazin-1-yl}-1H-indole
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4- [ 4- ( 2-A4-04-2, pmwmph&%)-bw]yﬂlbermlﬁatﬁ}1mrf Amdylet - 1Hindole 4-

4- (3,4-Di neth phenyl sul fanyl)-pro - |pera2|n- | -yl} -1Hindole 25
[ 4- ‘ti‘H‘i hym},arﬂ}%fb é?YébplnerﬁZnylryltbd levenzonitrile 4-

% ﬁ[%l ne oxy enf?légfb%yﬂlnl'?_lygﬁltﬁﬂdapl perglm} n: 1:_“-9??| fa1I£E|:i ndol e
4-{4-[4-(2-Chloro-5-methyl-phenoxy)-butyl]-piperazin-1-y1}-1 H-indole
4-{4-[2-(2,5-Dichloro-phenylsulfanyl)-ethyl]-piperazin-1-yl}-1H-indole
4-{4-[2-(3-Chloro-phenylsulfanyl)-ethyl]-piperazin-1-y1}-1H-indole
4-{4-[2-(2-Chloro-phenylsulfanyl)-ethyl]-piperazin-1-y1}-1H-indole

20 4-{4-[3-(3-Chloro-phenylsulfanyl)-propyl]-piperazin-1-yl}-1H-indole

{
4-
{
{
{
{
1
{ 3-
4- {4-
4- {4-
{4-[ 4-
4-
{ 4-
{ 2-
{4-] 2-
{4-]2-
4-{4-
3- Chl
{4-[4-
{4-[4-
{4-[3-
3- {4-
{4-[4-
{4-[4-

4-
4-

3-Chloro-4- {4-[4-(1 H-indol-4-yl)-piperazin-1-ylj-butoxy}-benzonitrile
4-{4-[4-(3-Chloro-phenylsulfanyl)-butyl]-piperazin-1-yl}-1H-indole
4-{4-[4-(2-Chloro-phenylsulfanyl)-butyl]-piperazin-1-y1}-1H-indole
4-{4-[3-(3,4-Dimethyl-phenylsulfanyl)-propyl]-piperazin-1-y1} -1 H-indole
25 3-{4-[4-(1H-Indol-4-yl)-piperazin-1-yl]-butoxy}-benzonitrile
4-{4-[4-(2,5-Dichloro-phenoxy)-butyl]-piperazin-1-y1}-1H-indole
4-{4-[4-(3,4-Dimethoxy-phenylsulfanyl)-butyl]-piperazin-1-y1}-1H-indole
4- {4-[3-(4-Trifluoromethyl-phenylsulfanyl)-propyl]-piperazin-1-yl}-1H-indole
4-{4-[3-(4-Trifluoromethoxy-phenylsulfanyl)-propyl]-piperazin-1-yl}-1H-indole
30 4-{4-[3-(3-Bromo-phenylsulfanyl)-propyl]-piperazin-1-y1}-1H-indole
4-{4-[3-(2-Isopropyl-phenylsulfanyl)-propyl]-piperazin-1-yl}-1 H-indole
4-{4-[4-(2-Methoxy-phenoxy)-butyl]-piperazin-1-yl}-1H-indole or



4-13 -(4-Trifluoronethyl -phenyl sul fanyl)-propyl]-piperazin- | -yl}

1H i ndole 4-

4-[ 3- (4Wo nf/kssr oi net hoxy- phenyl sul fanyl ) - propyl ] - pi per aeCT¥DKoghd741H- i ndol
0 4-{4-[3-(3-Bronmo-phenyl sul fanyl)-propyl]-pi perazin-I-yl}-1Hindol e 4-

4-[3-(2-1sopropyl - phenyl sul fanyl) - prop | ]-pi perazin-1-yl} -1Hindole 4-

4-

bCT1 D00/ Do s C HoR Ry e B R b PR byt ) i

er azi n- Ior-a)@ha}‘maceilhbalmd@dp%bl@ialt&hérh@ﬂ maceuti cal acceptable salt thereof. 5
Definition of substituents etc. The termCl_6 alkyl refers to a branched or
| i near al kyl group having fromone to six carbon atons inclusive,

i ncl udlqu) nmet hyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-
but yl , %“P%’f%'!r"g%@ fibhg} ™! 0 hyl -1-propyl. 10 Similarly, C2.6 al kenyl
and C2 6 al kynyl, respectively, designate such groups having from two to
six carb ato :ﬁ]@(cl ueetj ve art(; e groups are having at | east one double
bond or G 1R o RY! redeisde @ibyaiiched qulingag alky} ﬁ@ueilaenmﬁt@@a@ne {01513 carbon

al kyl sul f @l indidoif, BhdfdiibbORN imfEle 0 . i
al kyl car bonyl m-hy dr oxy- Cljél ?(%:t et cé)% g’;nat}JT lgrcf?ﬂ Brogy v&%’lér% t he
Cl_6 al kyutyls2-msetlafdfl p@@ybdnd\/kmefﬁyeumopleS_S cycl oal kyl deS| gnates a
m)nocyﬁ]i c or bicyclic carbocycle having three to 20 eight C atons,
including but not limted to cyclopropyl cycl obutyl, cyclopentyl,

cycl ohexydimiBHg, C,INkdfl BARTYS alk GhAl Rshetifel§ AMRRANE!shth &of p, such
as phenyl, napf th2y |r§ﬂpart|¥cﬁ glfrl}q pséan1 9 %ﬁ H O Hyﬁ‘&?ggﬁ%

subst i t uttee tomix Qarbqnﬁtems,undssww o thalgoges arerhaivmg at 1®§t meaimuble bond or
trifluor Cl 6:.al.ky hydroxy and Cl_6- al koxy. Hal ogen neans fl uoro,
chl oro, qﬁgkq%@@]Fgﬁgt %g used herein, the teen acyl refers to fornyl,

Cl _6-al kyl carbonyl, aryl carbonyl, aryl Cl 6- 30 al kyl carbonyl wherein the
aryl is as defined above; C3.8-cycloal kyl carbonyl, or a C3 8-

cycl oalkythedgrmeaCieplkesy, &mpﬂky ¥1, C1.s alkylsulfonyl, Cy_¢ alkylamino,

Ci.6 alkylcarbonyl, hydroxy-Cy_¢-alkyl etc. designate such groups in which the

4- |
-1H
{4-]
e 3
{4-1
{4-[

Ci- alkyl is as defined above.

The term Cs.3 cycloalkyl designates a monocyclic or bicyclic carbocycle having three to
20 eight C-atoms, including but not limited to cyclopropyl, cyclobuiyl, cyclopentyl,
cyclohexyl, etc.

The term aryl refers to a carbocyclic aromatic group, such as phenyl, naphthyl, in particular
phenyl. As used herein, aryl may be substituted one or more times with halogen, nitro,

25 cyano, trifluoromethyl, C;¢-alkyl, hydroxy and C;_s-alkoxy.
Halogen means fluoro, chloro, bromo or iodo.
As used herein, the term acyl refers to formyl, Cy.¢-alkylcarbonyl, arylcarbonyl, aryl-Cy.¢-

30 alkylcarbonyl wherein the aryl is as defined above; Cjg-cycloalkylcarbonyl, or a Cs.g-
cycloalkyl-C; galkyl-carbonyl group.



WD 01/ 49680 PCT/ DKOO/ 00742 9 The ternms ami no, Cl.6-al kyl am no and

C2_12-di al kyl am no neans respectively NH2, NH(Cl.6_ al kyl) wherein al kyl

is as defWaed4mbBove; and N(Cl_6-al kyl )2 wherein al kyl is peT/@&bi/mgd2 above.
5 The term acyl am no neans -CO am no wherein amno is defined as above. The
tern am nocar bonyl neans a group of the’fornula NHCOH, NHCO Cl_6-allcyl, -

NHCO- ar y| -%}1(%]@%8 cy. d HCQY: - CVC - I rein

t he al kyI],ﬂhe tcyc oa S,Flggi(lﬁga!ruﬁ@ g}%@ﬁﬁﬁﬁgg@%@g@lgﬁ%ﬁﬁeﬁ i\@;w&'ﬁ‘

am nocar badkyl) avhiersn alldyl Gs ak kieliaed abeat had W@, Riale/)andhatbia Glk@-is as defined

al kyl ) am nocar bonyl am no neans a group of the fornula NHCONH2, NHCONHC1_6-
al kyl, N ‘di -Cl_6-alkyl). 15 The acid addition salts of the invention
are preferably pharmaceutically acceptable salts of the conpounds of the
invention formed with non-toxic acids. Exenplary of such organic salts are
t hose w tThateineicylahinomaedns ~(teamoiocyhasioarmineis defined ad bovexal i ¢, bi s-

nmet hyl enesal i cyl i c, nethanesul fonic, ethanedisulfonic, acetic, propionic,
tartaric, salicylic, citric, gluconic, lactic, malic, mandelic, cinnamc,

Ci traconithe ReRadhinbearbbBAthSansRALBubi &F thd Foinki@g QNTEC OB )Lm-ié@*Cl_.@-alkyl, -
p- am nobenzoi ¢, glutam c,” benzenesSulfonic, and theophylTine acetic acids,

as wel | aASHERRagLhdNE Qebahspcldatied, -NIBEOelarpodoadicyhrCh waliiie wihksein ithee alkyl,
Exenpl ary such. i norganic.salts are those with hydrochloric,

hydr obr on%ygfoalskdr%dr?rg? S@Ffdgﬁ?%d,aboﬁﬁosphori c, and nitric acids. 25 Further,
t he compounds of this invention may exist in unsolvated as well as in
solvated forns with pharmaceutically acceptable solvents such as water,

et hanol aH® t hierns k e anpippcaghenpleriino, t h&iscilkpdemmotrabemylaminoc oranidder d(C1-6-

Some-of -t RSk ARS R RE R w8l bEee BHRER TSRO ARG
such conpakydNHCGONE-0;3-diid).f orm of isonmers (i.e. enantioners). The

invention includes all such isoners and any m xtures thereof including
racem c m xtures. WO 01/49680 PCT/ DKOO/ 00742

15 The acid addition salts of the invention are preferably pharmaceutically acceptable salts of

the compounds of the invention formed with non-toxic acids. Exemplary of such organic
salts are those with maleic, fumaric, benzoic, ascorbic, succinic, oxalic, bis-
methylenesalicylic, methanesulfonic, ethanedisulfonic, acetic, propionic, tartaric, salicylic,
citric, gluconic, lactic, malic, mandelic, cinnamic, citraconic, aspartic, stearic, palmitic,
20 itaconic, glycolic, p-aminobenzoic, glutamic, benzenesulfonic, and theophylline acetic
acids, as well as the 8-halotheophyllines, for example 8-bromotheophylline. Exemplary of
such inorganic salts are those with hydrochloric, hydrobromic, sulfuric, sulfamic,

phosphoric, and nitric acids.

25 Further, the compounds of this invention may exist in unsolvated as well as in solvated
forms with pharmaceutically acceptable solvents such as water, ethanol and the like. In
general, the solvated forms are considered equivalent to the unsolvated forms for the

purposes of this invention.

30 Some of the compounds of the present invention contain chiral centres and such compounds
exist in the form of isomers (i.e. enantiomers). The invention includes all such isomers and

any mixtures thereof including racemic mixtures.



10 Racem c fornms can be resolved into the optical antipodes by known

nmet hods, for exanple, by separation of diastereoneric salts thereof with
an opti cavoyl/assi ve acid, and |liberating the optically arCTOEI@M7ME
conpound by treatment with a base. Anotfger nmethod for resolving racenates
into the optical antipodes is based upon chromatography on an optically
active 5 <C

Fasol ved o fora L R e pu A Bb GRER U AR AR S | on
of d- or Yy sepamtion af diesterpamdet aaltssthcneof wﬂhmﬂnoptmaﬂp lactirat &)d, sad tiberbting the
exanpl e. ounds of the 3¥ |nve t|on also ﬁb reso] ved by

the for m?qqgﬁﬁ%gaﬂleéﬂlg‘? EUHRY I?fir dioF FRSAY M t he

resol uti aRc@hatePinks e dlpﬁ@ﬂ%ﬁﬁpodéﬁ %hsé@uﬁdﬂ%?otﬁzﬁb%ﬂaﬁl%/ biad 5‘}%10%[1%' activ@gy be
used. Such net hods include those di scussed by J aques, and S.

Wlen in matEﬁameencgmpmwﬂmvre@nﬁmmww olsg’be rc:Jsohf@thbélyeuamncsbns

opt | oal |y BB oo By RO PE e SOTRE R (R IR ) uaes. any

t aut omer i @nfphiofmlgHon&BEsate TRCARH10 Thé Bempainds bf B preséiteint@de WSl bd he

i nvention can be ared by one of the follow ng nethods conprising: 20
a) reducit§ePlvekd schea‘p tiogrod disstepromericsiepuvdivgsof formula R2 0 O RV Rl R12
R11 R*R6 (CH2) CLN %RIO R4 (ICH2)mtWRO R5 R7 R8 (Il) 25 wherein o =0
- 8 RI-R12, X, Y, in, and the dotted line are as defined above; b)

reduci ng Additioaalhastyddsgbothp rexsohaion @ pptivatl isofnefs) kiiaatoBoseldARA80 the art,

PCT/ DKOO/ 00742 11
may be used. Such methods include those discussed by J. Jaques, A. Collet and S. Wilen in

“Enantiomers, Racemates, and Resolutions”, John Wiley and Sons, New York (1981).
Optically active compounds can also be prepared from optically active starting materials.
15

Finally, formula (I) includes any tautomeric forms of the compounds of the invention.

The compounds of the invention can be prepared by one of the following methods

comprising:
20

a) reducing the carbonyl groups of a compound of formula

R? i 1
XJI\(CHz)
R4 RS \CHZ)m N/Rg
R5
ey

25

wherein 0 = 0— 8, RI-R'%, X, Y, m, and the dotted line are as defined above;

b) reducing the carbonyl group of a compound of formula



R2 R" RL RI2 R11 R3\ X-(CH2) -NY' V' RORI R6 (CH2)mN- RS R~ s
(rr1r) wherein o =0- 9, p=0- 4, and with the proviso that o + p i s not
greater twWan/®esR1l-R12, X, Y, in, and the dotted |ine arkrCEPKd&HiI7TMEd
above; 5 c) alkylating an amne of fornula RL Rl RI2 Rl | HN" 'Y Rl
(CH2)mMN--R9 R8 (1V) 10 wherein R1, - R12, Y, in, and the dotted |line
are as defined above with,a reagent of formula R2 R3 1 \ X (CH) -G R
R6 R5 15 (V) vvherekp Gjis a suitalle | eavimg Br &fp sBth as hal ogen,
mesyl ate or tosylate, . and R)%-RG, Xland n ar defined above 20 d)

reductive alkylation o @ ani e (oM} A ; / DKOO/ 00742 12
R? Re (A N—F
RS
(1)

wherein 0 =0 - 9, p = 0 - 4, and with the proviso that o + p is not greater than 9; R'-R'% X,

Y, m, and the dotted line are as defined above;

c) alkylating an amine of formula

rr R R2 R

HN \‘Y R10
/
(CH ), N~
7
R8
av)
10
wherein R', R”-R'2, Y, m, and the dotted line are as defined above with a reagent of
formula
R2
R3
X—(CH,)-G
R Rs
RS
15 V)

wherein G is a suitable leaving group such as halogen, mesylate or tosylate;

and R*RS, X and n are as defined above

20 d) reductive alkylation of an amine of formula



R1' R1 R12 R11 HN ~: Y R1

(CH2)mN- RO 7 R8
formula R2 R3 X-(CH2)o-B R4 R6 5 R5 (VI1)

(VI) with a reagent of

wherein R - R12, y, X, in and

n and t hevaet/4weo | i ne are as defined above and B i s eithepCEDKo@behyde or

a carboxylic acid derivative; 10 e) oxi

ation of 2, 3-di hydroindol es of

formula RL R12 R11 RZ R3 X-(CH2)niYVRL (CH22mN-RO R4 R6 R5 R7 R8
(Vi) 15 wherein R1 - R12, Y, Xp# 12i nRﬂnd the dotted |line are as
defined above f) reducing the doubl ond/'of unsaturated cyclic am nes of
formula WO 01/ 49680 PCT/DKOO/OO?4§VA¢3 RaFQ&Z Raa a
HN\ >Y
9
(CHpy Y N-R
(VD
with a reagent of formula
R2
R3
X—(CH,),-B
R4 Re
5 RS
(VID)
wherein R!-R™, Y, X, m and n and the dotted line are as defined above and B is either an
aldehyde or a carboxylic acid derivative;
10 e) oxidation of 2,3-dihydroindoles of formula

R1 12 R11
R2 R R
R3 ‘\
X—(CH)—N " Ny R0
(CHZ)m N/Rg
R4 R®
RS R R8
(VIID)

15 wherein R'-R™, Y, X, n and m and the dotted line are as defined above

f)

reducing the double bond of unsaturated cyclic amines of formula



R3 X-(CH2),,- RO R4 R6 11RI (CH'Rs R5 R3 (IX) wherein RL- R12, X, n and
m are as previously defined, in order to obtain the corresponding 5
sat ur at eavaer/ivssd i ves; g) reductive renoval of one or nor BCODKDNG742
substituents R1-R3 or R7-R12 in a conpound of general formula (1) in which
one or nore of these substituents are sélected fromchloro, brono or iodo;
10 h) dialkylating an am ne of formula Rae Raa H2N. Rao N'-R9 R7 R8 (X)

15 with a reagent of fornulaRR2 G R3 X- (% R (CH2)m R4 R6 G R5 (Xl)
wherein R1- R12, Y, X n and are as defh » and Gis a suitable
| eavi ng group such 20 a8 enx ey dake; 1) dial kylating an
am ne of fornula Re
N/
R4 R®
R5 R7 RS
IX)

wherein R' -R'?, X, n and m are as previously defined, in order to obtain the corresponding

5 saturated derivatives;

g)  reductive removal of one or more of the substituents R'-R? or R”-R" in a compound
of general formula (I) in which one or more of these substituents are selected from chloro,

bromo or iodo;

10
h)  dialkylating an amine of formula
Ri2 RM
R10
H,N
N—R?
R7 R8
X)
15
with a reagent of formula
R2 G
Rs3
X_(CHZ)H-_N\
(CH2),
AN
R4 R& G
R5
(XI)

wherein R'-R", Y, X, n and m are as defined above and G is a suitable leaving group such

20 as halogen, mesylate or tosylate;

1) dialkylating an amine of formula



WD 01/ 49680 PCT/ DKOO/ 00742 14 R2 R3\ X-(CH2)ri NH2 R4 R6 RS (XIl) 5
wherein R2-R6, X and n are as defined above, with a reagent of fornula R12
11 G ~NWR01/8B68( CH2) ~, N--RO R 8 (XI1l) wherein R7- RIPCED®O)/MN7AZ e as
defined above and Gis a suitable | eaving group such as 10 hal ogen,

mesyl ate or tosylate; or j) alkylating b acyl ating the indole nitrogen

at om of conpounds of fornula R2 Rl. R12 RI1 Rl R3 \ X-{CH2)~ N\~ |IY RO /
H2). N\H R4 R6 RS R~ 8 (XIV) 15 wherein RL R12, Y, X, n and in, and the
dotted line are as defined above; R& is hydrogen wth al kylating or
acylating reagents of formula R9-G | wherein Gsuitably is a |eaving group

such as hal ogen, nesylate, or t anrqci)-LgHas defined above but not
hydr ogen;
R¢ Re
RS
(XID)

5 wherein R-R®, X and n are as defined above, with a reagent of formula

R12 11
G
N R10
/ 9
G— (CHy)n N—R
R .
(XIII)

wherein R’- R'? and m are as defined above and G is a suitable leaving group such as

10 halogen, mesylate or tosylate; or

1 alkylating or acylating the indole nitrogen atom of compounds of formula
Re Rt R12 R
Rl I
3 A
R X—CH,):—N /Y R10
( H2)m NH
R4 Re ==
R5 R7 8
(X1V)

15

wherein R -R"?, Y, X, n and m, and the dotted line are as defined above; R’ is hydrogen
with alkylating or acylating reagents of formula R’-G, wherein G suitably is a leaving group

such as halogen, mesylate, or tosylate and R is as defined above but not hydrogen;

20 k) reduction of sulfones or sulfoxides of the formula



20 k) reduction of sulfones or sulfoxides of the fornmula WO 01/49680

PCT/ DKOO/ 00742 15 R3 R2 ORl' Rl R12 R11 Rlo R4 ~CH2)n \ ',y (CH2)m N, R9
R5 R6 O W@01/49%68%) wherein R1-R12, Y, in and n are as defi ret/DEbO@WI4aNd t he
dotted lines are optional bonds; 5 n) alkylation of conmpounds of fornula
R2 R3XH RARE 5 (XVlI) 10 wherein R2-R6 and X are as defined above

with a suitable derivatised conpound incléﬁjiF?g a leaving group to forma

conpound of the invention. \The &mounds ornifa R'M) are isolated as the
1% phar maceupcal

oeh-a—aCHh) BN 'Sy
/

free base or in the form of
The reduction accordi ng¥* ,
inert organic solvent such=a&$ diethyl ethé& r
presence of |ithium alunm gium phyiride at rePFﬂx t
al kyl ati on according to nethod c) is convenientl enfornmed in an inert
organi c solvent such as a suitable boiling al cohol omRrsketone, preferably
in the presence of a base (potassi&g@)carbonate or triethylamne) at reflux
t emperat ure

wherein R1-R'%, Y, m and n are as defined above and the dotted lines are optional bonds;

VY carried out in an
hygwofuran in the
rature. 20 The

5 m) alkylation of compounds of formula

R2
R3

Ré Re

(XVD
10
wherein R*-R® and X are as defined above with a suitable derivatised compound including a

leaving group to form a compound of the invention.

The compounds of formula (I) are isolated as the free base or in the form of a

15 pharmaceutically acceptable salt thereof.

The reduction according to method a and b) is preferably carried out in an inert organic
solvent such as diethyl ether or tetrahydrofuran in the presence of lithium aluminium
hydride at reflux temperature.

20
The alkylation according to method c) is conveniently performed in an inert organic solvent
such as a suitable boiling alcohol or ketone, preferably in the presence of a base (potassium

carbonate or triethylamine) at reflux temperature.

25 Arylpiperazine derivatives of formula (IV) are commercially available but can also be

conveniently prepared from the corresponding arylamine according to the method described



25 Aryl pi perazine derivatives of fornmula (1V) are commercially avail abl e
but can also be conveniently prepared fromthe correspondi ng aryl am ne
accor di ngvo 01/49%80 et hod descri bed WO 01/ 49680 PCT/ DKOO/ O0OFdPDKbGOdyy2 Marti n
et al. J. Med. Chem 1989, 32, 1052, or, the nmethod described by Kruse et
al. Rec. Trav. Chico. Pays-Bas 1988, 1b . The starting arylam nes are
either c tadl jjl I I [: literatyre. 5
Ayl T et r Ay e ot AN ERE 1980 PO L IR EEekBed Bicrib B el

| i t er at urBpav.ofhinBapaBas 1988, 127.3%t, sC6ig dvhEmiassraretittadr cotmnaslly ShgableSoc.
1959, 72, 3134. u/ggnv ni enLhIF)i, the corresponding arylbromde is lithiated
wi t h BuLi® 5 Vo S‘Eﬁ’egél‘af iH4FFaFFe- 1- benzyl - 4- pi peri done. Subsequent
treatment with acid gives the N-benzyl-aryltetrahydropyridine. The benzyl
group can be renoved by catal ytic hydrogenation or by treatnent with e.qg.
et hyl 1D Ahilteraiyiromtriaineadegiveavestod fororuledpo ac kmgwait foyrh livaratheyaf &S Batl owed

by aci di ¢cor kal i hydrolysis. The start] yl.hrogi des, are either
CONMEr Ci gﬂ?‘f’g‘%}aﬁéa %Elgqvm\ﬁg‘l‘ll jd@’é‘%’r &g@a o i%eg‘?ﬁlgfla A% me%dg‘?lt s of
formul a (Mdiredfcdndaigt d¥§TorGRIEERS Bihhddwal Bul pRIIBWRH byARdEen R ERRASA-LY
literature nethods, e.g. fromthe correspondi ng carboxylic aci'd derivative

by reducthipgiidoge: Jrbsequent gaimentyweitthgdid gives thetN-benzyhdrydtstraleydommidate. The

hyd ' : f t
o t esporiial St & RuBvE B ox PR B RERoNSHE Pitmts VP B dfet i on
accor dinghidtofeinbrdo ¢ivd the P& dspbitha bitiyBlaabuhadtel fdliohRudyWeRiic Sedibags. The

reaction can be perforned in two steps, i.e. coupling of (IV) and the
reagent A0deglysis Thg sterting arylhsgmigdes aeeeaitheneanmoersially aveileble o welk gescibedind

chl ori de RYaiHse of coupling reagents such as e.g.

di cycl ohexy}car odiimde followed by reduction of the resulting amde wth
lithium aRengemis ofifdigaild @8.ard bichet eaRinefuialBedvailhislo obearsy freparedibplitetatateandar d
one-pot procedure, Carboxylic acids_or aldehydes of fornmula (VI1) are
either c pes» 512 romvihe cappongpe gabexylisegid ¢erivative by mdastigndo thes2-0xi dat i on
of 2, 3:4i I . aC ! . ] i rformed by
Creat mont o TR o [ T e OB ol ( Aok

et al. | cAnmentioBhlemethSds or fivfBthe t@fdgspandiBe alhaR @kyl dBdKiady alkohoAct a Chem
Scand. 1974, B28, 134-135).

The reductive alkylation according to method d) is performed by standard literature
methods. The reaction can be performed in two steps, i.e. coupling of (IV) and the reagent
20 of formula (VII) by standard methods via the carboxylic acid chloride or by use of coupling
reagents such as e.g. dicyclohexylcarbodiimide followed by reduction of the resulting amide
with lithium aluminium hydride. The reaction can also be performed by a standard one-pot
procedure. Carboxylic acids or aldehydes of formula (VII) are either commercially available
or described in the literature.
25
Oxidation of 2,3-dihydroindole according to method e) is conveniently performed by
treatment with palladium on carbon in refluxing p-xylene or methanol (Aoki et al. J. Am.

Chem. Soc. 1998, 120, 3068-3073 and Bakke, J. Acta Chem Scand. 1974, B28, 134-135).

30 Reduction of the double bonds according to methods f) is most conveniently performed by
hydrogenation in an alcohol in the presence of a noble metal catalyst, such as e.g. platinum

or palladium.



30 Reduction of the double bonds according to nethods f) is nost
conveniently performed by hydrogenation in an alcohol in the presence of a
nobl e nmetvad ovatesd yst, such as e.g. platinum or palladi unPCTDKOUNFIE30

PCT/ DKOO/ 00742 17 The renoval of halog?p substituents according to nethod
g) is conveniently perforned by catalytic hydrogenation in an al cohol in

the pr esgg%eﬁfovél cﬁq‘lallc?g%g {[f%es?r%}eﬂlcsya%[:orﬁfngqx tn#]éél?ogd? %gggon%%%eﬁt}j%’%cf% .b&%r mat e

in an al at el evat®e eratures I°n ence idm
cat al yst . caflffiehyiiragdaption inoan adéoleivimtbs prsemedif agatiadinmticamtist by byatehtinknt S

nost convenjently.perforned a | evated tenperatures in an inert solvent
such as eWﬁf.’ a@m%ﬁ‘g’aé?f?&ﬁ%{n alncﬂtl‘ipi‘ﬁﬁ?t Vafed i EIPEIH eS| 1P desigesence of a
di met hyl fonpBmhietaystacetonitrile. The reaction might be performed in the

presence of base suCh as e.g. potassium carbonate or triethylam ne.
Starting materials 10 for processes h) and i) are comercially avail able or

can be prepas. r.om conmerci al L. aval.l gbl] e erials using, conventional
net hods. ﬁﬁee&%ﬂ%{aﬁﬁp 8% F‘Igﬁleéé‘&%?rr@{%bo ?’S{hﬁgf L»)o@ré]al; 112055 SPR VR eRHY Pﬁrf%‘inﬁdner t
sol vent  sitGlevagederiperdfiresth 68 it DlvekELRARS ag. ShISNBERANE GORERANIr €S i n the
presence of base e.g. potassiumcarbonate 15 or triethylamne at reflux

t enper at unethylRyrrelidend, dinsthylforplamdde enagetohisriler Ehgractiaanightbepethrmed in

port or medtger g B A R R PP & RSB 0E o o v
titani wfet prebises hnda dresodinkrbiany BydhbRerahn bé pfb?h‘eém &drkihBrciaBy Kano
et al. Synthesis 1980, 9, 695-697). 20 Al kylation of commercially avail abl e

conpounds?vatihle gpbwtalnesingeayenial xethodsi ng nethod m) is conveniently
performed using a al kylating reagent with the appropriate |eaving group
(e.g. nesylate, halide) using a base (e.g. potassium carbonate or simlar)

in an pdller Naplydition sobrdéry toestliod jyid frforing® budryinkets6lent such as e.g. an
di met hyl f or mam de) . 25 Hal ogen-, nethyl- or nethoxy substituted I ndoles

hy,
used as SO BEKCIPRE sdcvatedipmparaires in thenrescarap] Basao.4i petpjsaim carbonate

15 or triethylamine at reflux temperature. Alternatively, a phase-transfer reagent can be used.

Reduction of sulfones and sulfoxides according to method k) can be performed using
several commercially available reagents as titaniumtetrachloride and sodiumborohydride at
room temperature (S. Kano et al. Synthesis 1980, 9, 695-697).

20
Alkylation of commercially available compounds corresponding to formula XVI using
method m) is conveniently performed using a alkylating reagent with the appropriate
leaving group (e.g. mesylate, halide) using a base (e.g. potassium carbonate or similar) in an
polar aprotic solvent (e.g. methyl isobutylketone, dimethylformamide).

25
Halogen-, methyl- or methoxy substituted indoles used as described in the examples are

commercially available.

Substituted 2-(1-indolyl)acetic acids used as described the examples are prepared from the

30 corresponding substituted indole and ethyl bromoacetate by conventional methods.

Substituted 3-(2-bromoethyl)indoles used as described in the examples are prepared from

the corresponding in 2-(1-indolyl)acetic acid ester by reduction to the alcohol with lithium



Substituted 2-(l-indolyl)acetic acids used as described the exanples are
prepared fromthe 30 corresponding substituted indole and et hyl

br onpacetvad ev/iwssconvent i onal net hods. Substituted 3-(2-brovpabigi7¥z ndol es
used as described in the exanples are pygpared from the corresponding in
2-(1-indolyl)acetic acid ester by reduction to the alcohol wth |ithiumW)
01/ 49680 RehidQ al j J t with
t et r abr ononet hane/ t ria%%ledn%%gﬁigg%@hti%ﬁgﬁ% ﬂgﬁgirtg?ﬂgaﬁgﬁ% ?%ﬁ%ggg&?}:ﬂg) g(?sg{q%‘rge

met hods. ateqidpigdestandandditersde asthddscri bed in t he exanpl es are prepared
fromthe corresponding 5 arylam ne according to the nethod descri bed by
Martin et al. J. Med. Chem 1989, 32,1052, or the nethod described by
Kruse et AlylpiPaézindd @éd aCabdttibERMSthEBRandH8Bare bRhared GRom & oleoAWnRI

exanples will illustrate the invention further. They are, however, "not to

be const#yamingaccprding eghe mottpddepiribed bydMartingt goi. el Wew. 1% BALASY on a
Biichi SNP- ] d ted., . Anal yti LC: t
obt ai ned 6o EBRRRERY 1S 4D ek b B R T PG ay ¢

source (nethod D) or heated nebulizer (APCH, nethods A and B) and Shi nadzu
LC-8A/ SLC-10A LC system The LC conditions [30 X 4.6 nm YMC ODS-A with 3.5
gm part i Brefollpying sxepdlasivill dlusiratedhe fvestion fugthesyThey are, however, not to be

wat er/ ac itrd .1 fluoroacetic acid (90:10:0.05) to

wat er/ acg(%oglﬁﬁ%dl#gﬁlhh luoroacetic acid (10:90:0.03) in 4 min at 2 nm/mn.
Purityimwas determ ned by integration of the UV trace (254 nm. The
retention tines Rt are 20 expressed in mnutes. Mass spectra were obtained
by an al t!¥3MPlehg scan nethod to give nol ecul ar weight information. The
nmol ecul ar ion, M#, was obtained at |low orifice voltage (5-20V) and
fragnentation at high orifice voltage (100V). Preparative LC M5 separation
was per f dvinkicigopointse weamdeierainednenta. Biitld SMPe2hdipparatus aridh afeS GndorZdtedm YMC

vt or 1 acebtiy i PO oo Bebet e o p T Seseo 0% B4 K iasirttent Squipped with

vat er / g€ oSy isb@lch lr(infeih'ée rma&q&éageggiébgli%& J({}P%@, ﬂetgfgclzs ‘\lﬁ\‘}é BY hdPShibtdiu

nL/ mn. Fraction col i

ection was performed b spilt- o
LC-8A/SLC-10A LC system. The LC conditions [30 X 4.6 mm YMC ODS-A with 3.5 pm

particle size] were linear gradient elution with water/acetonitrile/trifluoroacetic acid
(90:10:0.05) to water/acetonitrile/trifluoroacetic acid (10:90:0.03) in 4 min at 2 mL/min.
Purity was determined by integration of the UV trace (254 nm). The retention times R; are
20 expressed in minutes.
Mass spectra were obtained by an alternating scan method to give molecular weight
information. The molecular ion, MH+, was obtained at low orifice voltage (5-20V) and
fragmentation at high orifice voltage (100V).
Preparative LC-MS-separation was performed on the same instrument. The LC conditions
25 (50 X 20 mm YMC ODS-A with 5 pm particle size) were linear gradient elution with
water/acetonitrile/trifluoroacetic acid (80:20:0.05) to water/acetonitrile/trifluoroacetic acid
(10:90:0.03) in 7 min at 22.7 mL/min. Fraction collection was performed by split-flow MS
detection.
'H NMR spectra were recorded at 500.13 MHz on a Bruker Avance DRX500 instrument or
30 at 250.13 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, t=triplet, g=quartet,



detection. 1H NWR spectra were recorded at 500.13 M#z on a Bruker Avance
DRX500 instrunment or 30 at 250.13 MHz on a Broker AC 250 instrunent.

Deut er at ado ottws®f orm (99. 8%) or di nmet hyl sul f oxi de (99rOVDKoweN7d2 used as
solvents. TM5 was used as internal refergnce standard. Chem cal shift

val ues are expressed in ppmvalues. The Tollow ng abbreviations are used

for mul tiqlit&d; £ j - deSm Rk NEL —daubl ef =t riplet.,. .
g=quart et (?Jl V%ll%%}’ 21 Q%WP%%?%%IB Be/ %081’9%%% 1%611(? b@%’n‘%ﬁ?n lghg%{eéett &rtgg lzeé S 6 bl e
doubl et , tipletiubtmultipig) bthroadsihgldh! NMRiaignels, cartespanidinigeto adidict propinet &e
memul ti pl et =br oad . si ef. .NVR signal s.corresponding to acidic protons
are gegegegfﬂiagyo?ﬁlﬁ?gd &%ﬁ’ﬂ{ QStW%?r. %P@Fta}lﬁlec?%f% § Pﬁ%‘sc‘%‘ﬁiﬂﬂ'ﬂ%‘?ﬂs b%agar?
det er m nemlsdhér Kabtion. IStSERRT whiklup Prd @AureStEBARY &P s RitR RS SRR Jrg?:uﬁé to

extraction with the indicated organic 5 solvent from proper agqueous
sol ut i ohssolgny ifiegn pfonsorgiensd sohugians,cdiyingr of camiant puganiss extkgBOnhydrous

Na2SM4) , M‘gﬁeri n ey, porati n _of t%e sol.vent in vacuo. For, col um
chr omat ogf apny, 'si 1? 4)gf§ﬁ68flgt e “KGPEE1%Ye P ég‘? SO LD YASLR l:E\S"I'I\S"I
used. Forchir@fatogxphanglecaCiyl Qe RIK RBI¥el 68CK30-400 medarASnviMpaeuRantoEldat (1) .

Chronpack cat. no. 220776 was used. Prior use the SCX-col ums were
pr e- condi ®Xchaneg elirematpgoapdpl SCXnl @& Vatmadeer Bari Blut®, itrbmpadk €3t mo) .

Exanpl e 4-{4-[13-(2-Chlaro noXx ropyl J pi.perazin- }-1 Hindole.
oA sol JR0a76 S Sttt e A SE STtk BertbreeBeBipad’ vl 10t Soutonhed
dr opw @ deeti@aci inethafdl (_gr%ji)um hydride (47 innmol) in tetrahydrofuran (50
m.) at roomtenperature. The mxture was stirred for 30 mn. The reaction

m xture was then warned to reflux whereafter 2-brono-I-prop anol (3.5 )
in tetratﬁ}gﬁ&f)férlan (25 m.) was added over 5 mn. The 20 m xture was
refl uxed ‘overt night, one nore equival ent of 3-brono-1-propanol was added
and the m xture was refluxed for 12 h nore. The m xture was cool ed, brine
and ethyl acetate added, and washed using standard procedure. The conbi ned
or gani ¢ phiaded-MRee<Ciprapheansy)-reqmpbpweeagin-Tyd- Biledolar oduct
3- (2-chy orophenoxy) - 1- propanol , was dissolved in acetonitrile (500 niL) and
carbontetrabrom de (38.7 g) was added. To the cooled (0 C

A solution of 2-chlorophenol (5g) in tetrahydrofuran (25 mL) was added dropwise to a

slurry of sodium hydride (47 mmol) in tetrahydrofuran (50 mL) at room temperature. The
mixture was stirred for 30 min. The reaction mixture was then warmed to reflux whereafter
2-bromo-1-propanol (3.5 mL) in tetrahydrofuran (25 mL) was added over 5 min. The

20 mixture was refluxed over night, one more equivalent of 3-bromo-1-propanol was added
and the mixture was refluxed for 12 h more. The mixture was cooled, brine and ethyl acetate
added, and washed using standard procedure. The combined organic phases were dried and
evaporated. The crude product, 3-(2-chlorophenoxy)-1-propanol, was dissolved in
acetonitrile (500 mL) and carbontetrabromide (38.7 g) was added. To the cooled (0 °C)

25 mixture, triphenylphosphine (25.5 g) was added portionwise over 30 min. The reaction was
allowed to react at room temperature for 3 h, then evaporated to give an oily product. The
crude product was purified using silica gel flash chromatography (heptane: ethylacetate:
triethylamine / 70:15:5) to give 3-(2-chlorophenoxy)-1-propylbromide (10.7 g).

A mixture of (1H-indole-4-yl)piperazine (0.77 g), potassium carbonate (1.6 g), potassium

30 iodide (cat.) and 3-(2-chlorophenoxy)-1-propylbromide (1.0 g) in methyl
isobutylketone/dimethylformamide (1/1, 100 mL) was heated to 120 °C. When TLC
indicated the reaction to be completed (24 h), the mixture was cooled, filtered and

evaporated. The crude material was dissolved in ethyl acetate and washed using standard



25 m xture, triphenyl phosphine (25.5 g) was added portionw se over 30 mn.
The reaction was allowed to react at roomtenperature for 3 h, then
evapor at adovo4Bve an oily product. The crude product waBCPDKO6/O@A2 usi ng
silica gel flash chromatography (heptang; ethylacetate: triethylamne /
70:15:5) to give 3-(2-chl orophenoxy)-1-propyl bromde (10.7 g). A m xture of

1H-i ndol.e;4- i b t assi um
50" o adrpoodtka BIRGI AN, fi:alibn aROLABSIMTL IO Safclio B yrfRETE |
i sobut yl klfsﬁrfgmﬁchgahﬂdmjalchm‘mmorgrdﬁlb y((h/aﬁj;a?é.%:jyllﬁc)stam&léﬁ;ﬁmmet/SSJ@;OZ)CThé’Vleln "
TLC d d.th t to .be co te the m xture was cool e
fil telrgdlc‘% ge‘ép'é%d{lgac Ilgsgﬁ‘@dd?ﬁ%n?ﬁ%f’ ?‘V%ﬂbmlé‘?%%ﬁﬂt%ﬂl hydregeRy| acet at e

and washegdifieNpilgh AR %@ap%ﬁ% e%ateﬁ%l @?ﬂ@eﬂﬁr 89 9

f ol | owed by drying, fiTtration an e cru erra
purifi et *CuSHAGMBI (DNSQGeds): 2 3Hs(m, cﬂﬁf)osrﬁoamysmmﬁeam (e iRy} afze(talzﬁ)

triethyl 5: ) cied. p ed_in _et hanol
follomda%%yﬁﬂd}héﬁdﬁ g%a?r%ﬁ% o%‘gh @h’f%& é&ﬁ% %éﬁ%}% d-4he
title conaounyl 1a9sRY! e rm@b k)3 eM@EﬁE'ﬁ?‘o fviH @99 1"14? Aﬁ@l%%%d?orc 1"' NVR
(DI\/ISOd6)nUd ﬂ(F{B P 5{}? (® H; 4.20 (

2H); 6. 4(521Hm011111;® Ce (Hi61ﬂHN 9629501711&15 35r30; H;|)6,487N184’5 20 (m 2H)
7.25-7.35 (m 2H); 7.45 (d, 1H); 11.05 (b, 1H); 11.20 (s, 1H). Ms nl z:

370 (M), 199, 117. Anal. Calcd for C21H24CIN3G C, 54.72; H, 6.14; N,
9.12. rounchple®5. 20; H, 6.48; N, 8.45. 10 Exanple 2 2a, 4-{4-[3-(2-Chloro
phenyl sul fanyl) propyl]piperazin-1 yl}-1Hindole, 0.75 oxalate. A solution
of 2-chl orot hi ophenol (5g) in dinethylfomam de (50 nL) was added dropw se

L emper at (e T GO AR Pl D oy S PHh PR B 5548 cact on

m xture was then added slowy (10 mn) to a solution of 1, 3-di bronopropane
i n di net hyl f or,mam_de roomtenperature. The final m xture was

5
stirred fOsoltipRAEs- Cb&r%@whm (32 4p diresihyiimaguidn HomLyyas a@rtﬁdtdr@wvm to

Zgg: ??ggis@wgg%o% et ral( %ﬁ’é&&g ;mﬁhl%g%&?ﬁ%laﬂoo %y evapo’r at’l %?\ The

crude pr odinc Thewsxtowr whs gittradsSong0 siid.ithegedctibh askuehwanthto gdddhlowli liept ane:
et hyl acetate; triethyl am ng 5:2,5 ive .
(o obr RS tehsEtow s F s e BrbRs dimehylfimamide (25 mL) at room

temperature. The final mixture was stirred for further 60 min. The reaction was quenched by

addition of sufficient amounts of water to consume the excess of sodiumhydride, acidified

20 using etheral hydrogen chloride followed by evaporation. The crude product was purified
using silicagel flash chromatography, (heptane: ethylacetate: triethylamine/ 95:2.5:2.5) to
give 3-(2-chlorophenylthio)-1-propylbromide (5.7 g).

A mixture of (LH-indole-4-yl)piperazine (1.1 g), potassium carbonate (2.3 g), potassium
iodide (cat.) and 3-(2-chlorophenylthio)-1-propylbromide (1.5 g) in methyl

25 isobutylketone/dimethylformamide (1/1, 100 mL) was heated to 120 °C. When TLC
indicated the reaction to be completed (24 h), the mixture was cooled, filtered and
evaporated. The crude material was dissolved in ethyl acetate and washed using standard
procedure, followed by drying, filtration and evaporation. The crude materials were purified
using silicagel flash chromatography (heptane: ethylacetate: ethanol: triethylamine /

30 85:5:25:5). The collected pure oil was dissolved in ethanol (150 mL) followed by addition
of oxalic acid. Filtration gave the title compound as pure crystalline material (1.2 g). Mp.
182-83 °C. '"H NMR (DMSO-dg): 1.95 (g, 2H); 2.75-3.00 (m, 6H); 3.10 (t, 2H); 3.15-3.25
(m, 4H); 6.40 (m, 1H); 6.45 (d, 1H); 6.95-7.05 (m, 2H); 7.15-7.25 (m, 2H); 7.35 (t, 1H);



A m xture of (1Hindol e-4-yl)piperazine (1.1 g), potassium carbonate (2.3
g), potassium iodide (cat.) and 3-(2-chl orophenylthio)-21-propyl brom de
(1.5 g) wonpidegd 25 isobutyl ket one/ di net hyl f or mam de ( 1/ RCT/DED0/Nd7¥2 was
heated to 120 C. Wen TLC indicated the reaction to be conpleted (24 h),
the m xture was cool ed, filtered and evaporated. The crude material was

di ssol ve e r fol |l oned
by dryi ng7, h(?l [trat izgﬁ gﬁ?%ﬂ%&ﬁ%ﬁﬁ@% gﬁ%gmﬁﬁ?ﬁ §7er| a g%\?\éért‘éf purified
usi ng si | CoHaglINES: 45,5938, dlyatadgNapley. Fhedt@rso:28eHngloacHt aB8; et hanol :

triethylamne / 30 85:5:25:5). The collected pure oil was dissolved in
et hanol (150 nL) followed by addition of oxalic acid. Filtration gave the

title compumlodmalibokhShetd r gﬁxmxﬁ[@hsl 1.2 g). M. 182-83 C_ 1H NWR
(DVBO-d6): 1.95 (q, 2F): 2.75-3.00 (m 6 10 (t, 2H): 3.15-3.25 (m

AH): 6.90 (m 1H); 645 (d, 1H: 6.95-7.05 (m 2H): 7.15-7.25 (m 2H)' 7.35

(t, 1H); PCT/ 0 2 21.7.40-7 ; 11,05 (s, 1H).
VS z %\gép f(l‘/wfd—i? ’%ﬁ”&%ﬁ’?) Pr@éﬁ’ﬁ‘%ﬁ‘”"‘?ﬂiﬁg}iﬁ%ﬁs oxglaieg 5g: H
5.68; N, 9.27. Found C 59 28; H, 6.01; N, 9.33. The follow ng conpounds
were prepared anal ogously: 5 2b, 4-{4-[3-(2-Bronmo phenylsul fanyl)

propyl | leér bfz31 7o ElC B NMR (DMSIQds)ok 85 &, 8HYp3.00 63285 300-1 M5 KMRSEDNED-d6) :

(m 11 53 %0%”%9 G948 Aphospy s ok 3k 7454 g o “1o

7.60 (do ’ZLBO (d 11}1)051 ()5(s 1H) MNSn/zﬁﬁZO (Mﬂ;)(wm 2291, 5% foM%tH &%sd f Or
C21H24Br N3S; 08. "Found C, 52.83; H 347N 8. 14.

2c, 4- {4-(F35—3((27-=I§¥ érﬁ§ %@rﬂ&??m@r@p@ﬂ §3p|}bér%zN13]14yl }-1Hindole,
hemi oxal ate. 15 Mp. 206-8 C. 1H NWR (DMSO-d6): 2.05 (q, 2H); 2.85-3.05 (m
6H); 3.15-3.30 (m 4H): 4.15 (t, 2H); 6.40 (m 1H): 6.45 (d, 1H);

6. 85- 7. 1Qd M{43B)(2-Brotto Iﬁidznoyﬂ;bi)p,roﬁzlﬁﬁzpémzmlﬂjzl} TH-3hlold, Wemiddilatel . 55 (d,
111); 11.05 (s, 1H). M5, mz: 416, 414 (MH+), 258, 199, 159. Anal . Cal cd
for C21H24BrN3G. C, 57.51; H, 5.50; N 9.15. Found C, 57.53; H, 5.59; N,

20 8 a8 4 RO SRR RS TG y
3. 15- 3. 254 (4 (t, 2H);:6.4) @0)-131)46.46(d, LE)BERS- 741(0@34‘}“?57(15(‘1 Aty); 7.95 405 BHES 13,
1 6-4%:0-128; §95 &Py, P83 18 dab: s v, n 0D 258} 199, 159, Anal. Caled

for Cy1H4BrN3O: C, 57.51; H, 5.50; N, 9.15. Found C, 57.53; H, 5.59; N, 8.98.
20 2d, 4-{4-[4-(2-Bromo-4-fluoro-phenoxy)-butyl]-piperazin-1-yl}-1H-indole, oxalate.

Mp. 218-20 °C. "H-NMR (DMSO-dg): 1.75-1.95 (m, 4H); 3.15-3.25 (t, 2H); 3.20-3.40 (m,
8H); 4.05-4.15 (t, 2H); 6.40-6.45 (s, 1H); 6.45-6.50 (d, 1H); 6.95-7.00 (t, 1H); 7.05-7.10 (d,
1H); 7.10-7.25 (m, 2H); 7.25-7.30 (m, 1H); 7.50-7.60 (dd, 1H). MS m/z: 446 (MH+), 371,

25 247, 149. Anal. Calcd for Cy,H,sBrFN;O: C, 53.73; H, 5.08; N, 7.84. Found C, 54.77; H,
5.38; N, 7.60.

2¢, 4-{4-[4-(2-Chloro-6-methyl-phenylsulfanyl)-butyl]-piperazin-1-yl}-1H-indole, oxalate.

30 Mp. 199-210 °C. 'H-NMR (DMSO-de): 1.45-1.60 (m, 2E);1.70-1.85 (m, 2H); 2.55 (s, 3H);
2.80-2.90 (t, 2H); 2.95-3.05 (t, 2H); 3.15-3.40 (m, 8H); 6.40-6.45 (s, 1F); 6.45-6.50 (d, 1H);
6.95-7.05 (t, 1H); 7.05-7.10 (d, 1H); 7.25-7.35 (m, 3H); 7.35-7.45 (dd, 1H); 11.05-11.15 (s,
1H). MS m/z: 414 (MH+), 256, 213, 149.



1H); 7.10-7.25 (m 2H); 7.25-7.30 (m 1H); 7.50-7.60 (dd, 1H). M5 nfz: 446
(M), 371, 25 247, 149. Anal. Calcd for C22H25BrFN3O C, 53.73; H, 5.08;

N, 7.84. wouonebe®) 54.77; H, 5.38;, N, 7.60. 2e, 4-{4-[4-(RcTbKov/ar762 net hyl
phenyl sul f anyl ) - butyl ] pi perazin-1 yl}-1k-indole, oxalate. 30 M. 199-210
C 1HNWR (DVMSO-d6): 1.45-1.60 (m 2H);1.70-1.85 (m 2H); 2.55 (s, 3H);

2.80-2.90 , ford- 97 Bt At : A 18- A0z 6z. 1H);
6. 456, 50" {4, CIF) PrHR G oot SR R P f g i e s
3H); 7.35-7.45 (dd, 1H); 11.05-11.15 (s, 1H). MS mz: 414 (M),

256, 213, 1]%9. VP 01/ 49680 PCT/ DKOO/ 00742 22 Anal. Calcd for C22H25CIN3S: C,
59.56: HE®BRIE3 g 34, Found C, 60.10: H, 6.15; N, 8.20. Exanple 3 5 3a,
4-{4-[2-(2-Chloro-4 fluoro phenyl sul fanyl)-ethyl]piperazin-1 yl}-1Hindol e,
1.25 oxalate A solution of chloroacetyl chloride (1.86 g) in dry

t et r ahydr¥k dridrn/ 2(6-GhlprovdSluatuphienybulfpoi)sahdi-pipetd@ingl ryl}-bHandalx t i % of

(1Hi ndolg-&{%l ) pi perazine (2.50 g) and triethylamne 10 (3.8 g) in dry
tetrahydrd(fz n at roomtenperature. The reaction was quenched with water
after 40 mein and washed using standard procedure (ethyl acetate). Drying

and evaporation ave 3.5 ? of the chloroacetylated derivative. This crude
product wAsoltipr et ehlotegesiyl dhlerids (18018 éndryrietralyydpofuran (5 mL) was added

2-chl oro- 4- r i enal | s, di ssalved in rah of.aran. (40

iy and SopReR e R b o U AR G S iR R SR Bt or

10 m nio TBissg)kb dpy setrdhpiroAsar itead:8 derbife@nieS Ehividabtich wad diidneRedakith Rater

chl oroacetyl ated derivative_ (1.70 %Gi prepared above, in tetrahydrofuran
ax

(20 nl). 4P sy end ivaneed wineoiRdardprpeasuegtial acetion Dranpendiewiperation 1 h
and then x%&@e '315'\7\%9% the %&io?&‘ace‘}%h?&ﬂ?efgfﬁfg{ivé ﬁ‘h%?‘u%ﬁ?é&?cé t%‘%g ldﬁ‘écéqgftoﬁs%& rg theTh €

crude m xture s washed usrng s ard proce ate)” and
evapor at esibsaugniwep. 2ahico-4pflwdrbihtvphean (hy g3 inak dagsled iha&sﬂﬁalgfhfcﬁm(ahqgm ap;]y
(heptane: 30 - 50% et hyl acet at.e e 20 pur | kyl at ed product (2.00 g),
D oD and Pl Bish e s O B P siot Tolloeried sirvirc 081§ bt B8P ach he.
Al um ni 4l 4 i : dded

i opui o T R e aR O s P SRR Al (1R

t et r ahydriotparethat{c®®, mi jetrabydofiraril(26 mL). The reaction was allowed to proceed at room

temperature for 1 h and then 20 min at reflux, whereafter is was cooled and evaporated. The

crude mixture was washed using standard procedure (ethyl acetate) and evaporated to give,
after purification by silicagel flash chromatography (heptane: 30 - 50% ethylacetate), the
20 pure alkylated product (2.00 g), 1-[2-chloro-4-fluorophenylthiomethylcarbonyl]-4-[ 1 H-
indol-4-ylpiperazine.
Aluminium trichloride (0.34 g) in cold tetrahydrofuran (10 mL) was added dropwise to a
suspension of litium aluminiumhydride (0.34 g) in tetrahydrofuran (20 mL) at 0 °C. The
mixture was stirred for 15 min and allowed to warm to approx. 10 °C, whereafter a solution
25 of the amido compound, prepared above, in tetrahydrofuran (20 mL) was added. The
reaction was complete after 1 h and concentrated sodium hydroxide (2 mL) was added,
dropwise. Drying agent was added followed by filtration and evaporation to give the crude
target base (1.94 g). Addition of oxalic acid (0.49 g) in acetone and filtration gave the title
compound as pure white crystalline material (1.77 g). Mp. 106-110 °C (decomposes). 'H
30 NMR (DMSO-dg ): 3.10 (t, 2H); 3.15 (s, 4H); 3.25 (s, 4H); 3.35 (t, 2H); 5.00-6.00 (b, 1H);
6.35 (s, 1H); 6.45 (d, 1H); 7.00 (t, 1H); 7.05 (d, 1H); 7.25-7.35 (m, 2H); 7.50-7.65 (m, 2H).
MS m/z: 390 (MH+), 161. Anal. Caled for C,,H,;CIFN;S: C, 53.78; H, 4.71; N, 8.36.
Found C, 53.69; H, 4.99; N, 8.51.



m xture was stirred for 15 mn and allowed to warmto approx. 10 C,
whereafter a solution 25 of the am do conpound, prepared above, in

t et rahydmvod ar/gaes 20 nlL) was added. The reaction was conpPe€r/®@Kabd/own2 1 h and
concentrated sodi um hydroxide (2 inL) was added, dropw se. Drying agent
was added followed by filtration and evaporation to give the crude target

base (1. Qﬁhé}%uo&g@%uﬁésgéﬁlﬁr&m&a&% S?yg) in acetone and filtration

gave the title conmpound as pure ystalline material (1.77 g). M.
106- 110 C (deconposes). 1H 30 NVR (DVMSO-d6): 3.10 (t, 2H); 3.15 (s, 4H);
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390 (M), 161. Anal Cal cd for C22H21CIFN3S: C, 53.78; H, 4.71; N, 8.36.
Found C, 53.69; H 4.99; N, 851. WO 01/49680 PCT/DK00O/00742 23 The
fol | owi h%okﬁ&bﬁ%d&(@e@p@ppﬁﬂ@baﬁm@kﬁ@&% W 2.993.0Q (L ACKLR 3(03-BIH (hHUHD;0
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Cdecomposiay t A0 o SRR ART 535 s {pip 514 1D Sap 1318l ol Py iy &
3.20 (t, BH)M@ (14(1 ; PBO(d 2HI;HMS rﬁ/z350<§ );1)1,776Aﬂa'ﬁ Cdlcd%})czzﬁm%%}f e clH)
7.05 (d. 1% s, 1H): 7.40 (t, 60 (d, 2H) 406
177. Anal33 ﬂac}ﬁﬁ , 8PP aaRES. 2G:H 2138451 4.67: N, 8 46 Found C
53.12; H, 4.90; N, 8.45. 10 3c,

4-{4-[2- (3, 4D chl or ophenyl sul fanyl) et hyl Jpi perazin-1 yl}-IHindole, 0.8

oxal at &0 301\/@-{44[441’3mﬁhl&HpWWliW-dﬂzyb]rpzﬁeraﬂnﬂr)]@-JHHndﬁlé)08%xék§lté3 30 (s,
4H); 3.30-3.40 (t, 2H); 3.60-4.50 (b, 1H): 6.35-6.40 (s, 1H); 6.45-6.50

(d, 1H); 6.95-7.00 (t, 1H): 7.05-7.10(d, 1H) ;725730(s 1H); 7.35-7.40

0 1 T S it 35y S 8 ol 440
H, 4. 92;21N; 3806850 @d 11; 4.3546210((4,- I 6AS6EN(L $H); f6396f17))06§t, h¥a) Jmmn@zd n 1
i IR R M B AP 2
6. 90-7 , 1 N/

o I B M S B DT,

N, 9.63. 4¥BIM®B.€6. 559.84; H, 5.58; N, 9.65. 25 Exanple 4

3d, 4-{4-[2-(4-Fluoro-phenyisulfanyl)-ethyl[-piperazin-1-yl}-1H-indole, 0.9 oxalate

20 Mp. 165-67 °C. 'H NMR (DMSO-ds ): 2.60-2.70 (m, 6H); 3.10-3.20 (m, 6H); 6.35-6.40 (s,
1H); 6.40-6.50 (d, 1H); 6.90-7.00 (t, 1H); 7.00-7.10 (d, 1H); 7.10-7.25 (m, 3H); 7.40-7.50
(m, 2H). MS m/z: 356 (MH+), 127. Anal. Caled for CpoHaFN5S: C, 59.97; H, 5.51; N, 9.63.
Found C, 559.84; H, 5.58; N, 9.65.

25 Example 4
4a, 4-{4-[3-(2-Chloro-4-fluoro-phenylsulfanyl)-propyl]-piperazin-1-yl}-1H-indole.

A solution of 2-chloro-4-fluoro-thiophenol (5.0 g, 30.7 mmol) in tetrahydrofuran (50 mL)
30 was added dropwise at room temperature to a suspension of sodium hydride (38.4 mmol) in
ethanol (50 mL) (Caution: generation of hydrogen). The mixture was stirred for additional
30 min after the generation of hydrogen stopped. The solution was then added dropwise (0.3
ml/ min) to a solution of 1,3-dibromopropane (159 g, 768 mmol) in ethanol (200 mL) at 60



4a, 4-{4-[3-(2-Chloro-4 fluorophenylsul fanyl) propyl Jpi perazin-1
yl}-1Hindole. A solution of 2-chloro-4-fluoro-thiophenol (5.0 g, 30.7

i nmol ) i woet/smBydr of uran (50 nL) 30 was added dropw se BCT/DEOOIV0742
tenperature to a suspension of sodium hz;éﬂri de (38.4 mmol) in ethanol (50
m) (Caution: generation of hydrogen). e mxture was stirred for
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was t hen added dropw se (O. to a so onopropane
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C and stigy in_vacuo foll owed by
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vas rerm\mgtdne) it yaru9-(2&Rioré4-thdidpHERMioRNBrdhiEpBhine [£51 %ﬂU@o WA$ as a
purified silicagel flash chromatography (eluent: ~“heptane) to vy eﬁ
3-(2-chi 610}4;1Mleﬁ$ellérophenylth| 0) - 1-bronopropane (5.2 g, 60 % as a 5
colourless oil. Caesiumcarbonate (108 ng, 0.33 mml) was added to a
solution of 3-(2-chloro-4- fluorophenylthio)-I-bronmopropane (35 ng, 0.12

nol ) andCdedidni REMo@at- YIOR- Righ €Y. 3% inimbB Owadhddél 18 zm’éﬁiuhoh nofagf(mmarsmt (2
m). The mxture was stirred at 70 C for 16 h. After 12 h,
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di ssolved in ethyl acetate .and | paded on a _pre-, conditioned ion

exchange C@BPeérf;ﬁ roqiﬁete%p@%e v@g’s"' r\ﬁ/%l@ﬁ% filpered arct Washsr v{ih macthapel(11% 1 mL)
acetoni t rehaldﬁilélﬁo1‘5111%| 1]9| ? Py ’I‘ﬁkl&){n%ﬂleﬂfhttlﬁfp adyete &b%'célﬁra%edl\%ns\%cﬂé' on
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of ammonia in 0 fter reno sol vent's I n vacuo
product wayigldridailebrown oif rvdpeh whe dxsscrlmcbms@hiylphaa‘e (BiRhID) axtdrloadedagr apiey .
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solution of ammonia in nethanol (4 Evaporation of the vo
sol vent s Iaethmmie@r 5 mel). tAftd:reraanpbmﬁchoh@n’gseird (DWMZPL lth PPodugt wad puﬂﬁed?’d%

\I/_\A?/eys é;ﬂ epﬁ %?xrg%gy%%%@ye I—ﬁ’LjCléhrgma tgyap%’_;lf resﬁ?mé (s)cl)lllt%\lnl QV s agai nﬁ)?oa%di
on a pre-conditioned ion exchange column. As described above, the column was washed.
with methanol (4 mL) and acetonitrile (4 mL), followed by elution of the product with 4 N
20 solution of ammonia in methanol (4.5 mL). Evaporation of the volatile solvents afforded the
title compound as yellow oil (30 mg, 74 pumol, 74%).
LC/MS (m/z) 405 (MH+), Rt = 6.11, purity 91.0%.

The following compounds where prepared analogously:

25
4b, 4-{4-[4-(2-Bromo-4-fluoro-phenoxy)-butyl]-piperazin-1-yl}-1H-indole.
LC/ MS (m/z) 447 (MH"), Rt=6.20 (method A), purity 98.8% .

4c¢. 4-{4-[3-(2,4-Difluoro-phenoxy)-propyl]-piperazin-1-yl}-1H-indole.
30 LC/MS (m/z) 372 (MH+), Rt = 2.20 (method A), purity 88.12%.

4d. 4-{4-[4-(2,6-Dichloro-phenylsulfanyl)-butyl]-piperazin-1-yl}-1H-indole.
LC/MS (m/z) 436 (MH+), Rt = 6.53 (method A), purity 80.59%.



25 4b, 4-{4-[4-(2-Bronco-4 fluoro phenoxy)-butyl) piperazin-1
yl}-IHindole. LCO M5 (mz) 447 (MH), R =6.20 (nmethod A), purity 98.8%
4c. 4-{4Waoe(/®640 Di f | uoro phenoxy) propyl Jpi perazin-1 yl }P¢FHDKadal7e2 30
LOMS (mz) 372 (MHt), Rt = 2.20 (nethog. A), purity 88.12% 4d. 4-{4-[4-(2,
6- Di chl oro phenyl sul fanyl)-butyl Jpi perazin-1-yl}-1 Hindole. LC M (mz)
436 (M) X ss=r36/95 3! A [ ). 599% WD 01/496 PCT/ DKOO/ 00742
25 4e. 4-?4-%{?,’-[(? 2(-2?? %’%yzﬁ’? i "3%’?%‘%@3&%&?@?@%5%’?? ?}glnéeé é’%‘?"%‘l

yl }- 1 H i nldGIMS (mIALBRS (Wi -2)) RB88.1(1 Nhit)hod ), purity D¥.8%et hod A), purity 97.8%
4f . 4-{4-[4-(2-Chl oro-6-net hyl phenyl sul fanyl)-butyl] piperazin-1
yl}-IHindole. 5 LM (mz) 415 (M#), Rt = 6.58 (nethod A), purity

70. 2% Auf 4-+44=1A4- -6 N ) %y DUty pi in-1
V3ot ot 2 T o PP B Ao RS o R TS EBE 1 05,1 6
10 4h. #%-LANS(0fz) Bl b (IE;) 6RUT 6158 dmefiod iox pirity7O@h.J pi per azi n- 1
yl}-1Hindole. LOM (mz) 451 (MH), Rt = 5.62 (nethod A), purity 99.5%
4i. 4-{4-[3-(2, 6 Dichloro-4 fluorophenoxy)propylJ piperazinz-1

yl) - I B i ngolers. 14 @ NBidiidre)4-fdcyoltendssy) Bl F-Bipd8- B DG urity 87.6%
15 4j 4-{%15-) ?1[{441_% ono-2, 6-d fl uor ophé})noxgl?-lgﬁtyl in}}:})ZZr gé?’)r(li-olfp

vyl -1TH i S (m{zZARE (Wibh) ZRkt 2692 (methipd Ay purity 934 %.net hod A), purity 95.2%
4k. 4-{4-[4-(2,6-D bronmo-4 fluorophenoxy)-butyl Jpi perazin-1 yl}-1H i ndol e.
20 LG/ M5 (M z) 526 (MH), R = 6.18 (nmethod A), purity 100% 41.

14- { 4- [ B-412 4- - [BETBI M DHG-FNRHNO N en Ny PRV pd [pip&radii Nyl}- - ddbleH | ndol e.
LC M5 (Mé& 52313[ TVH+15 Rt = 6.40>p{lrret ﬁ/%g Kji,,]%‘ﬁrit 9%[7}—6% 25 4m

4- { 4- [ 3- (BAD i) 45 (W)%?%S&ﬁémﬂvﬁﬁﬁsbwwwi%r azin-1 yl}-1 Hindole.
LOMS (mMz) 451 (M), Rt = 2.42 (nmethod A), purity 100% 4n. 1-(3,
5-Difluoro-4-{3-[4-(1 Hindol-4 yl) piperazin-1 ylJ propoxy} phenyl)

pr opan- 1-4iong4-/3-(2,6-Dichloro-4-fluoro-phenoxy)-propyl]-piperazin-1-yl}-1H-indole.

LC/MS (m/z) 423 (MH+), Rt = 6.38 (method A), purity 87.6%.

15 '
4j 4-{4-[4-(4-Bromo-2,6-difluoro-phenoxy)-butyl]-piperazin-1-yl}-1H-indole.
LC/MS (m/z) 465 (MH+), Rt = 5.74 (method A), purity 95.2%.

dk. 4-{4-[4-(2,6-Dibromo-4-fluoro-phenoxy)-butyl]-piperazin-1-yl}-1H-indole.
20 LC/MS (m/z) 526 (MH+), Rt = 6.18 (method A), purity 100%.

4L, 14-{4-[3-(2,4,6-Tribromo-phenoxy)-propyl]-piperazin-1-yl}-1H-indole.
LC/MS (m/z) 573 (MH+), Rt = 6.40 (method A), purity 99.6%.

25 4m. 4-{4-[3-(4-Bromo-2,6-difluoro-phenoxy)-propyl]-piperazin-1-yl}-1H-indole.
LC/MS (m/z) 451 (MH+), Rt = 2.42 (method A), purity 100%.

dn. 1-(3,5-Difluoro-4-{3-[4-(1H-indol-4-yl)-piperazin-1-yl]-propoxy}-phenyl)-propan-1-
one.

30 LC/MS (m/z) 428 (ME+), Rt = 5.46 (method A), purity 98.1%.

40. 3,5-Dibromo-4-{3-[4-(1H-indol-4-yl)-piperazin-1-yl]-propoxy }-benzonitrile.
LC/MS (m/z) 519 (MH+), Rt = 5.38 (method A), purity 84.6%.



30 L/ M5 (mz) 428 (MH), Rt = 5.46 (method A), purity 98.1% 4o.

3,5-Di brono-4-{3-[4-(1Hindol -4 yl)piperazin-1 ylJpropoxy}-benzonitrile.
LG M5 (mw)obd®sq M), Rt = 5.38 (nethod A), purity 84. 6%°CTOKOANFISE30
PCT/ DKOO 00742 26 4p. 4-{4-[2-(2- Br ono; 4, 6-di fl uoro phenoxy)-ethyl)
piperazin-1 yl}-1 Hindole. LG/ M (mz)®437 (M#), R = 5.35 (nethod A),

urity 7 % A =] =D i € fanyl}; bropyl ] pi perazin-1
D3tk i ot e R P s e S ERes A BegRY LB PE

96. 7% EXaGe (/2437 (MIH,RO= 635 GmBlhod tA)ypurithdrhaify.) - et hyl ] pi per azi n-1
yl}-IHindole. 10 To a solution of phenol (1.6 mml) in DMF (1.6 nL) was
added a solution of potassium tert. -butoxide (1. 6nmL, 1.6 mmol, 1. OMin

tert. -buiqa;qo{;;)[g_@t@ﬁ;ﬁ%ﬁgﬁﬂ@@ﬁ%fﬁ%ﬁﬁ%% ﬁl_y?gj%wé enperature. An

aliquot of the resulting s d solution of

2- br omos LGNS (mizhdXY QVIbENRY(52.4dgmethod A )npwity 9617/OMF (0. 70 nmL). The
reaction 15 mxture was warned to 80 C and stirred for 16h. After cooling
to roomtenperature, ethyl acetate (6 nL) was added. The organi c phase was
washed wiEfa & (2 x 4 nL) and dried over sodium sul phate. After
evaporation of the volatiles in vacuo, the resulting oil was dissolved in
a mxture of dioxane and 3SM HO (4 nl, dioxane: 3M HC18:1) and heated to

f . ' t , ] t at 6 m
added. T R BB N R T o aF B985 ana ar et over

sodi umigul phate. After evaporation of the volatiles in vacuo, the
resulting oil was dissolved in 1,2-dichl oroethane él. 80 nL). An aliquot of

the resul 9 hgPlabenef Hisnpldd® mmol)is DM &H6 mel)avassdded »polation of gotassium-

i ndol - 4-yl]pi [ 4. . ! 60. fallo y_sodi um
tri acet oxior Any e fmls g afol S0)4 i Bro-ohRp Rl i isplre e ARy PR S
t enper at it eoord Serfieratdrd) Anauliquottofiiie Rbulieg Senedd @30 IL) (ROAdded tHRIsBAMRL: Wat er
9:1) was added, and the resulting solution was | oaded on a pre-conditioned

i on’ exchatigeresionhnh-dimpthoxysthang (2hse, W8 megohin RMICE: Whinl).i The reaptisnnl) and
o hang e ek YR Ol 86, 0y RSEARSo8h ierdutOht o
acetate (6 mL) was added. The organic phase was washed with water (2 x 4 mL) and dried
over sodium sulphate. After evaporation of the volatiles in vacuo, the resulting oil was
dissolved in a mixture of dioxane and 3M HCI (4 mL, dioxane: 3M HCI 8:1) and heated to
80 °C for 1h. After cooling to room temperature, ethyl acetate (6 mL) was added. The
20 organic phase was washed with water (2 x 4 mL) and dried over sodium sulphate. After
evaporation of the volatiles in vacuo, the resulting oil was dissolved in 1,2-dichloroethane
(1.80 mL). An aliquot of the resulting solution (600 pL) was added to a solution of 1-[1H-
indol-4-yl]piperazine (4.5 mg, 22.4 pmol) in DMF (60 uL), followed by sodium
triacetoxyborohydride (30 mg, 0.14 mmol). After shaking the mixture at room temperature
25 for 2 h, a mixture of methanol/water (600 pL, methanol:water 9:1) was added, and the
resulting solution was loaded on a pre-conditioned ion exchange column. The column was
washed with acetonitrile (2.5 mL) and methanol (2.5 mL), followed by elution of the
product with 4 N solution of ammonia in methanol (4.5 mL). After removal of solvents in
vacuo, the the title compound was obtained as a colourless oil (5.7 mg, 16.9 pmol,
30 75%).
LC/MS (m/z) 350 (MH+), Rt = 2,32 (method B), purity 89,5%.

The following compounds where prepared analogously:



vacuo, the the title conmpound was obtained as a colourless oil (5.7 ng,
16.9 nol, 30 75% . LC/Ms (mz) 350 (MH#), Rt = 2,32 (nmethod B), purity
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PCT/ DKOO/ 00742 27 5ab. 4-{4-[4-(2, 6D m}}hyl phenyl sul f anyl ) - but yl)

pi perazin-1 yl}-1Hindole. LOM (nfz) 394 (Mt+), Rt =2.58 (nethod B),

ty 9 hyl
Blu[)ler )e/m %#ﬁéﬁ%ﬂoﬁg&?&kﬁﬁh@%@ ééﬂ?z?%fnu} f;@ ﬁé')l@%tle( me% hod A),
purity 93L©%[816m&ad9441v1{f{4+)[m=(=258(1ﬁbthm Bi),puplnedy 1 44| f anyl 21362 hylt)h an.
met ho

Blulroﬂ 36/12'94 %%{43/%2_2 I42ﬂ ]f)ﬁp%iénymlf{tﬁl’é‘ eff’ﬁf%b‘?’ﬂe”ﬁﬁéﬂoﬂ%%wyle) pi perazin-1

yl)-1Hi ng@,h\@s E@(Mtﬁ §9§3g d3 oethod A), purity 74.45%
5af. 4-{4-[3 -Trifluor J?rzst hyl phenyl sug?f'%l prggyl Jpi perazin-1

} - 1H- % nnsl. é- {4 [JZG(ZLJ"CDM@ZC(Pm‘Pﬁ)?”ﬂﬂl]fd@W)kyl]Bbwazzm& pipeiFthodok) , purity 80%

yl
FSJ?gpyﬁJE)f&p(gagé%Wﬁzi%‘%W RT3 o t%‘?‘% (WY %885 M), Rt =2.53 (met hod
A), puritsned4-Bg% g%!yl-a%iﬂ(ﬁ@%ﬁmﬁ% gﬁézﬁaﬂazzmeynp)mlmgweyl Jpi perazin-1

yl }-1Hindol e. M5 (nlz {1 nmethod A), purity 76.4%
15 5ai . 4L(F/M$ﬁm(22336 ﬁW{J@h%M% (hethgd Apigueitnz4. ﬁS% yl}-1Hindole. LC M

T/ 37, 76.. 62%

G [4224 W)éf 1 anyﬁgﬁ%mﬁ('@?é’b’e@l%’)l P{??P}J]'lﬂ’f”ﬂalgrfeﬁ'ff@’%k( M z) 366
( MH+) , IRLCMSWZDHQO(MBQ 1&%2 5&&netﬁodA)[p4m¢y28(§%| or o- 5- net hyl

phenoxy) - butyl{) [p erazin-1 1Hindole. 20 LC/MSIém z) 398 (MH), Rt
=2. 24 ( netdfod-{B)3- MrPtC!ﬂloga- G”MS@@WD'AIQPAZZJ[-&P{’ZZ@ vidiFbngole.

e
phenyl sul Fanyly- [eft(ayad Dz;@etbﬁrlﬂzznm@z,l byiy)]—-ﬁzpleﬂami&oj-ﬂl} IH-@R. (M z) 372 (M),
=2 01 (R0 Fhs RIS YRED 37 Boetod A), purity 76.4%
15 Sai. 4-{4-[4-(2-Ethyl-phenoxy)-butyl]-piperazin-1-yl}-1H-indole.
LC/MS (m/z) 378 (MH+), Rt =2.48 (method A), purity 76.62%.
Saj. 4-[4-(4-Phenylsulfanyl-butyl)-piperazin-1-yl]-1H-indole.
LC/MS (m/z) 366 (MH+), Rt =2.05, purity 89.3%.
Sak. 4-{4-[4-(2-Chloro-5-methyl-phenoxy)-butyl]-piperazin-1-yl}-1H-indole.
20 LC/MS (nv/z) 398 (MH+), Rt =2.24 (method B), purity 84.56%.
Sal. 4-{4-[2-(2,5-Dichloro-phenylsulfanyl)-ethyl]-piperazin-1-yl}-1H-indole.
LC/MS (m/z) 406 (MH+), Rt =2.1 (method B), purity 93.74%.
Sam. 4-{4-{2-(3-Chloro-phenylsulfanyl)-ethyl]-piperazin-1-yl}-1H-indole.
LC/MS (m/z) 372 (MH+), Rt =2.01 (method B), purity 96.29%.
25 San. 4-{4-[2-(2-Chloro-phenylsulfanyl)-ethyl]-piperazin-1-yl}-1H-indole.
LC/MS (m/z) 372 (MH+), Rt =1.93 (method B), purity 96.26%.
Sao. 4-{4-[3-(3-Chloro-phenylsulfanyl)-propyl]-piperazin-1-yl}-1 H-indole.
LC/MS (m/z) 386 (MH+), Rt =2.09 (method B), purity 90.84%.
Sap. 3-Chloro-4-{4-[4-(1H-indol-4-yl)-piperazin-1-yl]-butoxy}-benzonitrile.
30 LC/MS (nv/z) 409 (MH+), Rt =1.93 (method B), purity 86.56%.
Saq. 4-{4-[4-(3-Chloro-phenylsulfanyl)-butyl]-piperazin-1-yl}-1 H-indole.
LC/MS (m/z) 400 (MH+), Rt =2.23 (method B), purity 84.85%.
Sar. 4-{4-[4-(2-Chloro-phenylsulfanyl)-butyl]-piperazin-1-yl}-1 H-indole.




25 5an. 4-{4-[2-(2-Chloro phenylsul fanyl)-ethyl]piperazin-1 yl}-IHindole.
LOMS (mMz) 372 (MH#), Rt =1.93 (nethod B), purity 96.26% 5ao.

4-{4-[ 3- Mo thiwso phenyl sul fanyl) propyl Jpi perazin-1 yl}-PeFbDrRdobiws2 LC M5
(mz) 386 (Mt), Rt =2.09 (nmethod B), pwity 90.84% Sap.
3-Chloro-4-{4-[4-(1Hindol - 4y|)pi perazin-1 yl]-butoxy}-benzonitrile. 30

LG M5 (g : 86.56% 5
4-{4- [Sf (3@/&4?21}1&2’)’?%% yl su %any %t?y{lj?ﬁmg%aéiz?%/l yl}-1 H-?ﬂdol e. LCOM
(m z) 4005asMH{Y-[348, 4d2mﬁaﬁzy(lmm)dddﬁryl) Pprupyt/ypiBeraBindb-yI3diH-infloled- [ 4- (2- Chl or o

Bﬁ?&é%ﬁ%@@%é%m%%@%ﬁieﬁg U7 Gotihae} puRy S545%4- et noa B, puri ty

84. 83% i f | 1
84, 83% Sme, e¥4{[$gﬁlfz§ol4¢?)§?ep&’ﬂm9*}?]‘%&5&% fanyd bl OBy ] pi Bg;?tz'yngl Joo

Sat . 3- (%-L4MS$ pmiz)ddd (Mﬁ"))pr%} &&(memO@/B)L PEBUBO%&/}Z*‘*%enzom tr| le. 5 LC/MS

2”12)[27(5514115'\’2'3%[#3%; 11’62‘2":{%% %5%’? %é%rtﬁ hﬁﬂf'gﬁ‘l’%fi ndole. LC/NB

(m z) A18LCMER Im/ZR4182VEE)( REEN2Y (EBthodBY,iduyity’ 8. 448% Sav.
4-{4-[4-(3, 4 D| rret hox l\éphenyl sul fanyl) - butyI Jpi perazi n- 1}}/ -1Hi ndol e.
LC/ NS (m 3av. 44, imgthexy-rgrenylsedfanpt-ogiyl] mreww -IPBL A H-indples aw.

4-{4- 3- 1 yl}-1Hi ndol e.
' @A@%W@%@%ﬂx% BB AERRA IS Be 6% Maa e

4-{ 4- [ B (Bawlrd-f4- [39(@ﬁﬁﬂmy@n@nph@@yshgfmwb)p;@wlw uﬁ@rza%} DElindole.

yl }-1Hindol e. %él ), purity 91.57%

Say. 4- {@?M%Mé%ﬁ&ﬁ)i %UT? W‘P&'O%Bbpwfﬂhlgﬁ “azin-1 yl}-1Hindole. 15

I£_1C€ él\l/s[gm(z |S§QJ@W %en %ﬁjﬁ%ﬁ%ﬂ&? '@g}lpfpb&py%é)e?%ﬂ’%/ }S?I?I-ﬁdor%ol e.

LC M5B ( M IzG/NBD 4m(zVEBH (M]H—F)—Rt %’23( (raéth@diBﬁ)p,unt}t@i $%%82. 81 % 5ba.
?’:8{04( [|V|A_f|+§§ y&t{gﬁfé%%%n%uél Y | per Waz%al }-}}}F}-ﬁ-?igcfollee LG M (1 2)
15 LC/MS (m/z) 430 (MH+), Rt =2.15 (method B), purity 91.2%.
Saz. 4-{4-[3-(2-Isopropyl-phenylsulfanyl)-propyl]-piperazin-1-yl}-1H-indole.
LC/MS (nv/z) 394 (MH-+), Rt =2.32 (method B), purity 82.81%.
Sba. 4-{4-[4-(2-Methoxy-phenoxy)-butyl]-piperazin-1-yl}-1H-indole.
LC/MS (m/z) 380 (MH+), Rt =1.79 (method B), purity 93.2%.
20 5bb. 4-{4-[4-(2-Isopropyl-phenylsulfanyl)-butyl]-piperazin-1-yl}-1H-indole.
LC/MS (m/z) 408 (MH+), Rt =2.4 (method B), purity 85.1%.

Pharmacological Testing
25
The compounds of the invention were tested in well-recognised and reliable methods. The

tests were as follows:

Inhibition of the binding of *H-~YM-09151-2 to human dopamine D4 receptors

30 By this method, the inhibition by drugs of the binding of [PH]YM-09151-2 (0.06 nM) to
membranes of human cloned dopamine Dy »-receptors expressed in CHO-cells is determined
in vitro. Method modified from NEN Life Science Products, Inc., technical data certificate
PC2533-10/96. The results are given in the following Table 1 as ICso-values.



20 5bb. 4-{4-[4-(2-1sopropyl phenyl sul fanyl)-butyl) piperazin-1
yl}-1Hindole. LCOM (nfz) 408 (MH), Rt =2.4 (nethod B), purity 85.1%
Phar macolvegouadesirest i ng 25 The conpounds of the inventi onPe¢EDEV/ewEEd in
wel | -recogni sed and reliable nmethods. T tests were as foll ows:

I nhi bition of the binding of 3H YM 09151-2 to human dopam ne D4 receptors

30 By i nHOAGE o) B S plbkr sl DEpdibgelgo of [3H YW 09151-2

(0.06 nM to nenbranes ne opan ne receptors expressed
in CHO-cells is determned in vitro. Method nodified from NEN Life Science

Product s, | nc. echpi cal., dat ertificate. P 3-10/9 The results are
gi ven in By, s %’Fﬁ‘«?@m‘ﬁ@@%ﬁ@n y dEigs oS e hipding | ’@W&@g‘%é DKOO/ 00742
29 | nhi bihiaBraats dheminngdi ' ; ) SedY

Chi & ot g EBreRls Sl BhalnHED AReARE S REptetel HIRHARALIC AR DD

to menbrigngse.dethodraedifiedricam RopaMiaciteDB: etat dhw of Lhexprbeob dhaim. $4d0- cel | s
i s deternmgaed LK Viiro. t hod nmodi.fi fro Kenzie et al. Eur.
J Pharm q\%ﬁ’ Zﬁ‘;\g?%s“gé Tes %%? gbvgg,111%_f§@gw$ﬁ?a%§ﬁst'\@g%y USt ven in the

following Table 1 as |1C50-values. [Inhibition of 3H 5-HT Uptake Into Rat
Brain Syna;ll)lt_qs_orres 10 Using this method, the ability of drugs to inhibit
the accurhphihifign obfH=i-HE. UptakedntaRat Brain Synaptesemes napt osones i s
determned in vitro. The assay was perforned as described by Hyttel, J.
Psychophar macol ogy 1978, 60, 13. The affinity of the conpounds of the

i nvent i@nUsing hitthethodeihe pbidite oMdsgdrtiahibitigdadoymbftior as L5 T ke vtoé bi ti on
of binding of a radioactive |ligand at 5-HI1A-receptors as described in the
fol | owi ng 2t watn synappsamagsdh defermiped inorirg; Ale Assay warperiersdias descrbedpyors. 20

By this rﬁ%@dj%ﬁ?’@ﬂ% bl égy&%u of the binding of the

5- HTI A- agoni st car boxafii do t'ryptam ne (H5-CT) to cloned hunman
5-HTI A-receptors stably expressed in transfected HeLa cells (HA7) (Fargin,
em 1989 14848) 5 determned in vitro., The

A et al._| BLol. 64, .
assay WasTlifea%B‘FY@gfhhS@@Pmeq%@b@(1?8?’9“89 t¢ fid hradgisgtors was determined by

15 measuring the inhibition of binding of a radioactive ligand at 5-HT;5-receptors as described

in the following test:
Inhibition of *H-5-CT Binding to Human 5-HT; s Receptors.

20 By this method, the inhibition by drugs of the binding of the 5-HT/s-agonist
*H-5-carboxamido tryptamine (*H-5-CT) to cloned human 5-HT; a-receptors stably
expressed in transfected HeLa cells (HA7) (Fargin, A. et al. J. Biol. Chem. 1989, 264,
14848) is determined in vitro. The assay was performed as a modification of the method
described by Harrington, M.A. et al. J. Pharmacol. Exp. Ther. 1994, 268, 1098. Human 5-

25 HTys-receptors (40 ug of cell homogenate) were incubated for 15 minutes at 37 °C in 50
mM Tris buffer at pH 7.7 in the presence of *H-5-CT. Non-specific binding was determined
by including 10 uM of metergoline. The reaction was terminated by rapid filtration through
Unifilter GF/B filters on a Tomtec Cell Harvester. Filters were counted in a Packard Top
Counter. The results obtained are presented in table 1 below.

30



descri bed by Harrington,
1098. Human 5 25 HTI A-receptors (40 gg of cell
15 mwanewesds 37 Cin 50 nMTris buffer at pH 7.7 i nPChveKpe/esence of

f or

MA et al. |

3H 5-CT. Non-specific binding was deter

7

Phar macol .

Exp. Ther.

1994, 268,

ned by including 10 M of

honogenat e) were i ncubat ed

netergol i ne. The reaction was termnated by rapid filtration through
Unifilter GF/B filters on a Tontec Cell Harvester. Filters were counted in
a PacKarthnlpeund OULiHabitiohltE ' Rilifhition P G Frﬁmﬁm@ﬂ ok ifion of |
bel ow.| 30 WO 01/ 49680 PCT/ DH0O0/, 00742 J0 Oogpound i bition |of 3I nhi bi tijon
of CogpounBIOPnhi hi ti EhYM- | jh. BHt3-67 off NoNogH- an H-XMET No. “BH-¢W
3H5-CT 09151 Bijndi 15 i nding 1C5 I ndijng 4.CR0 (nN
| C50(nM or %IC50(nra]919 ]%}glnibition at or %l?@&%ticn glﬁmg !
i nhi bijtion at 50 anmHinlglt onl(ag;, @MY M 100 nM 5( andm 2 12 @Q(I{M} 716%
2a 1.1 2.4 5ae 8% 92% 2b 1.2 2.7o Saf |7.2 93% 2d 1.6 6.4 Sag 95% 93% |2e
2.2 4.5 Sah 90% qGO/J @QIM)G 15 94i%90%|93% 4a 0. 72 Iﬂs@(@a} 100%0T 66 4k
0.66 2.4 5ak 93%|91%,, 1.6 ﬁgﬁgh gE% 92% 4d 1. 0 :L,/Sam 83% 93% 49
2.0 4.]9 San 83% 91% sz 3.0 |5. f649% 100% 4g 4 972 sap inb@sitianavs
inhibition at 50 nM inhibition at
100 pM 100 nM S0nM

1 92 12 Sad 4.1 76%

2a 1.1 2.4 Sae 88% 92%

2b 1.2 2.7 Saf 7.2 93%

2d 1.6 6.4 Sag 95% 93%

2e 2.2 4.5 5ah 90% 86%

3a 6.6 15 Sai 90% 93%

4a 0.52 9.3 Saj 100% 77%

4b 0.66 24 Sak 93% 91%

4c 1.6 5.4 5al 96% 92%

4d 1.8 7.1 S5am 83% 93%

4e 2.0 4.9 San 83% 91%

4f 3.0 5.8 S5ao0 102% 100%

4g 4.9 2.4 Sap 106% 100%

4h 5.4 1.4 5aq 98% 100%

4i 16 1.0 Sar 98% 104%

4j 23 17 Sas 99% 103%

4k 26 6.7 Sat 95% 92%

4] 28 1.1 S5au 97% 99%

4m 39 1.0 Sav 107% 69%

4n 230 0.72 S5aw 99% 98%

40 32 0.72 Sax 98% 81%

4p 13 36 S5ay 105% 96%

4q 72 35 Saz 94% 98%

Saa 81% 78% Sba 80% 83%




4h 5.4 1.4 5aq 98% 100% 4i 16 1.0 5ar 98% 104% 4j 23 17 Sas 99% 103% 4k
26 6.7 Sat 95%92% 41 28 1.1 San 97% 99% 4m 39 1.0 5av 107% 69% 4n 230
0.72 Sawwo%/988 40 32 0.72 Sax 98% 81% 4p 13 36 Say 10BCa/D&Y6/00Fe2 7.2 3.5
5az 94% 98% Saa 81% 78% 5ba 80% 83% WO 01/ 49680 PCT/ DKOO/ 00742 31 5ab 95%
83% 5bb 94% 94% Sac 83% 85% Table 1 The 5-HTI A antagoni stic activity of
sonme of the conpounds of the inventiodlhas been estimated in vitro at

cl oned 5-HT1A-rece S onr-\hl y expressed in transfected Hela hells 5 (HA7).
In this |test32P5. HTLA- aft&goni|st i S3%cti v ty pb est i| mat é’d/ﬂby easu?4'hg t he
abi l'i ty [of t&ge —CcoTpougssy o [ant ggot zef t e 5=tH=tmduced

forskol iin_i nduced cAMP _accurul ati on. The assay was perfornmged as a
nmodi fi cat¥able bf the met hod described by Pauwels, P.J. et al. Biochem
Pharmacol . 1993, 45, 375. 1o Sone of the conpounds of the invention have

al so been tested for their in vivo effect on 5- HTI A receptors in the assay
descri bethbﬁ Eﬁn@h@gpni@ic aetivigyt of skoae ofmeEhlapmdmbfthéLEﬂenuoath bR 245 I n

this test on ef.f s of ftes onpoun

neasur i nggtflﬁ g%b”%’??&/c Wdéﬁ'gflﬁégﬁep%)&%@&h T ”ﬁ ?‘Pﬁf‘?‘j@m |nduced
5- HT syndHATE In s ®6¢ S, Nghtigon@sic b&tﬁm@?@%ﬁﬁﬂﬁ:ﬁ b9 ImchfiRink 'ﬂ’léealﬂllit? Bf @QOW
affinities in the descrjbed tests %ﬁﬁ@ are consi dered usef ul he

t r eat mentSOBPOHIS & Ftegontr 55 Fdndug iiop &y forekalip induged AMP | s ed anxi ety

di sor der ,acRanifidii B A8Ly wARSASSIdes Q%{Emﬁc'aﬁd{ﬁof%éﬁétﬂ% fesciRGIHg! phobi a,
and eatl%g di sorders, and neur ol ogi cal di sorders such as psychosis.
auwels, P.J. et al. Biochem. Pharmacol. 1993, 45, 375.

10 Some of the compounds of the invention have also been tested for their in vivo effect on 5-
HT;4 receptors in the assay described by Sanchez, C. et al. Eur. J. Pharmacol. 1996, 315, pp
245. In this test, antagonistic effects of test compounds are determined by measuring the

ability of the test compounds to inhibit 5-MeO-DMT induced 5-HT syndrome.

15 Accordingly, as the compounds of the invention show affinities in the described tests, they
are considered useful in the treatment of affective disorders, such as depression, generalised
anxiety disorder, panic disorder, obsessive compulsive disordets, social phobia, and eating

disorders, and neurological disorders such as psychosis.



WO 01/ 49680 PCT/ DKOO 00742 32 Cdains: 1. A conpound represented by the
general formula | R2 Rl, RI2 RI1 RI R X (CH2)n N,y RO CF(2),, NRO R4
R6 5 RS W@oiwtserein X represents 0 or S; 10 n is 2,3, 4, 5P6T/PK80/@7¢r 10;
m s2or3; Y represents N, C or CH and e dotted line represents an
optional bond; Rl and Rl' independently tepresent hydrogen, or Cl_6-al kyl;
15 R7, R8, R10, Rll1l and R12 are each independently sel ected from hydrogen,
hal ogen, nitro, cyano, trifl uoronet hyl, trifluoronmethoxy, Cl_6-alkyl,
C2. 6-al keﬁ!ﬂlmsﬁz 6- aI | cynyl, - cycl oaI kyl, C3_8-cycl oal kyl -Cl1_6-al kyl,
Cl_6- al koxy, I sul f ro for nyl acyl, am no,
Cl_6-al ky arﬁ‘f‘ﬂinp(ﬂﬁn(i prBSe&Feg&yy)%ﬁg ral ed#d no,  C1_6- al koxycar bonyl ani no,
al ni nocar bonyl am no, Cl1_6-al kyl am nocar bonyI am no and di (C1L_6 20
al kyl ) am nocar bonyl am no; R9 represents hydrogen, Cl.6-al kyl or acyl; R2,
R3, R4, R5 and R6 independentigy represent 2% WYérggen, hal ogen, cyano,
nitro, Cl_6-alkyl, Cl1 6 al Cl 6-al kl}(l')&qlf , C1 6 allcylsulfonyl,
hydr oxy, hydroxy- Cl 6- al k al(k:elg)yd\ar b cigle, C3_8-cycl oal kyl ,
C3_8- cycloal kyl -C1_6-al | cyI i fluor orre(\(r;f,ﬂ)m I TNt onet hoxy, NH2,
NR13R14 Wherein R13 and ndently repr t hydrogen, Cl_6-al kyl,
C3_8-cygl oal kyl, or phenyl; oRrsR13 and R14 t sWth the nitrogen to
whi ch they are attached forma 5- or 6-nenbered carbocyclic

I

wherein

X represents O or S;

10 nis2,3,4,5,6,7,8,9 or 10;

mis 2 or3;

Y represents N, C or CH;

and the dotted line represents an optional bond;

R'and R" independently represent hydrogen, or Cy.¢-alkyl;

15 R, R%, RY, R" and R™ are each independently selected from hydrogen, halogen, nitro,
cyano, trifluoromethyl, trifluoromethoxy, Ci¢-alkyl, Cy¢-alkenyl, Cy.s-alkynyl, Cs.g-
cycloalkyl, Cs.g-cycloalkyl-Ci.¢-alkyl, Cy.¢-alkoxy, Ci-s-alkylsulfanyl, hydroxy, formyl,
acyl, amino, Cy.¢-alkylamino, di(C;.¢-alkyl)amino, acylamino, C;_¢-alkoxycarbonylamino,
aminocarbonylamino, Ci.¢-alkylaminocarbonylamino and di(C;.¢-

20 alkyl)aminocarbonylamino;
R’ represents hydrogen, C;.¢-alkyl or acyl;

R* R’,R* R’ and RS independently represent

25 hydrogen, halogen, cyano, nitro, Cig-alkyl, Cis alkoxy, Cis-alkylsulfanyl, Ci.
alkylsulfonyl, hydroxy, hydroxy-C;.¢-alkyl, C;¢-alkoxycarbonyl, acyl, Csg-cycloalkyl, Cs.g-
cycloalkyl-C; ¢-alkyl, trifluoromethyl, trifluoromethoxy, NHj, NR"R™ wherein R'* and R**
independently represent hydrogen, Ci.¢-alkyl, Css-cycloalkyl, or phenyl; or R** and R
together with the nitrogen to which they are attached form a 5- or 6-membered carbocyclic

30 ring optionally containing one further heteroatom;



30 ring optionally containing one further heteroatom WD 01/49680

PCT/ DKOO/ 00742 33 its enantioners, and a pharmaceutically acceptable acid
addi ti on w@bi/4deBer eof . 2. The conpound of fornula | accoprdi/bgoe/e7ét ai m 1
wherein X represents O or S; 5 ni52,3,3 rs; mis 2 or 3; Y represents N or
CH Rl and R' are both hydrogen; one or two of R7, R8, R10, Rl11l and R12

| ndependent biinfiGResaNta RRAEcallAlcg8 i (8 na@on 1 £ 6-al kyl ; and

the remai ni ng of R7, RS, represe ydr ogen;” RO represents
hydrogen; R2, R3, R4, R5 and R6 independently represent hydrogen, hal ogen,

Cl. 6- al ky/l , 8- cycl | ,. Cl.6-al koxy,. hydroxy, nitro, CN, CF3, OCF3,
acyl ; - é# Q£%§ﬁfﬁ&%ﬁ@%gg%mﬁfgaﬁﬁﬂ’ﬁ&&’%ﬁﬁ%ééﬂﬁgﬁQly represent hydrogen,

a _6- al kyX refdedscts Gar gycl oal kyl, or phenyl; or R13 and R14 together with
the nitrogen fornms a piperidine, norpholine, piperazine or pyrrolidine;
its enahtisreBsd omdhd a pharmaceutical ly acceptable acid addition salt

t hereof. 3. ghe conmpound of formula | according to any of the preceding

cl ai ns wiBr® ﬁrﬁi and R* 20 are hydrogen. 4. The conpound of fornula I
accor di ngy tr&raddhtsaf ot 0gr;precedi ng cl aims, wherein mis 2. 5. The conpound
of formula I' according to any of the preceding clains wherein nis 2, 3 25
or 4; 6.igh@mdénw@dwﬂlbﬁﬂﬁgﬁnula | according to any of the preceding clains

wherein Y_js N 7 comoungdsi2of . f or a_l accqrding to.an t
pr ecedi ng(_)ﬂce Ioé:}l?’rg of e’r-lig?rll{ at | %Iéd;g indepgnden Yreﬁﬁe,seﬁg}y(aﬁ%%nﬁgal%g%’ %34
r epr esentorQy hakyga th¥eRdih#2eI R’ ACTRIKRY SRITR2 repidsedt hyidigggompound of
formula |I_accordi nf; to any of the preceding clains wherein at | east
R represents hydrogen;
R% R3, R* R’ and RS independently represent
hydrogen, halogen, Ci.¢-alkyl, Csg-cycloalkyl, C;¢-alkoxy, hydroxy, nitro, CN, CF3, OCFs,
acyl; NH,, NR" R wherein R!> and R™ independently represent hydrogen, C;_¢-alkyl, Cs g-
15 cycloalkyl, or phenyl; or R'* and R together with the nitrogen forms a piperidine,
morpholine, piperazine or pyrrolidine;

its enantiomers, and a pharmaceutically acceptable acid addition salt thereof.

3. The compound of formula I according to any of the preceding claims wherein R! and RY

20 are hydrogen.
4. The compound of formula I according to any of the preceding claims, wherein m is 2.

5. The compound of formula I according to any of the preceding claims wherein n is 2, 3

25 oré4;
6. The compound of formula I according to any of the preceding claims wherein Y is N;

7. The compounds of formula I according to any of the preceding claims wherein at least

30 one of R%, R®, R* R® and RS is representing halogen;



two of R2, R3, R4, R5 and R6 represent hal ogen; 9. The conpound of formula
| according to any of the preceding clains wherein at least 5 three of R2,
R3, R4, ReOoanedeR6 represent hal ogen; 10. The conpound of POT/DEO@01742
according to any of the preceding claing wherein R2 and/or R~ are not
hydrogen. 10 11. The conpound of formula I according to any of the
precedi ngg ¢ 05|t|on
b 1o T T kg OBl dnd Ol M s BB B ng
4- {4-[ 3-tvR-oER oRG-RohBhend/R? mpmsy:ht]hamgpn,ram n-1-yl} -1Hindole 15 4-
{4-[3-(2-Chl oro-phenyl sul fanyl ) -propyl ] -piperazin- | -yl} -1Hindole 4-
{4-]3-(2-Brono-phenyl sul fanyl)-propyl]-piperazin- | -yl} -1Hindole 4-

{4-[ 3- (2-Br oAB cHAFRREYIF-TBFHAR 151%91.

{4-[4-(2-Brono- ? uqr oz phengg%d&gﬁtﬁ%ﬁzéﬂgﬁ %3% rle%éd{h%/ Sewl-élerelgglt leaﬁt

{4 [ 4- (2- t@fﬂe@f&ﬂir}& h&?arph%nlsﬁbmamtdmlo@n butyl]-piperazin-1-yl} -1Hindole

4 {4 [ 2- (2- Chl oro-4-fl uoro- phenyl sul fanyl ) -et hyl ] -pi perazin-1-yl}-1H i ndol e

4- {4- [ 21 Zrtfe-doirpalind 6f RN Iitda |té>aﬁ%l9wh]: péce@ihgaaﬁm&vaalﬂ}em RHDgol e
4- {4-[2- 4-Di chl oro- phenylsulfan yl]-piperazin-1-yl} -1Hindole
4- {4-]2- 1%\431Fﬂ961}(§11?ﬁﬁ@nyl sul fanyl ) - et hyI ]-piperazin-1-yl} -1Hindole 4-
{4-[3-(2-Chl oro-4-fl uoro-phenyl sul fanyl)-propyl]-pi perazin-1-yl} -1H i ndole
25 4-{4-[4-(2-Brono-4-fluoro-phenoxy)-butyl]-piperazin-1-yl}-1Hindole 4-
{4-[ 3- (2, Y- Dht borapeundnsentotiy)la Pacyoydihg B £87Fahdprécadidg claﬁ?rﬁ‘\lvlﬁéi&h‘%hélmdole
{4-14-(2,.6- hl or o- phenyl sul fanyl ) -butyl]-pi perazin-1-yl} -1Hindole 4-
{4-]3-(2- 1&2ﬁ‘i%?§‘8d 10 e @8- Y ERRSSNIL br opyi | - pi perazin-1-yl'} -1Hindole 4-
{4-[4-(2-Chl oro-6-net hyl - phenyl sul fanyl ) -butyl]-pi perazin-1-yl} -1Hindole
30 4-{4-[4-(2,6-D chloro-4-fluoro-phenoxy)-butyl]-piperazin-I-yl}-1Hindole
4- {4-[ 3-12TBe oompdyrfdl-afifbtnuda d aqioediog yo elpito pysaid qeingouad being! -yl }
-1H i ndol
{ - 3- (2,‘@1‘&%@ “Ghlrorpheresy s PERS B eRrdpYl | LApindeleazi n- 1-y1 } - 1H-i ndol e
- {4- B | 1Pl 1-yl} -1Hindole
Vo 17 [96834 E%%}é? gid jléiﬂfaﬁyl@ DERR i QU NL Rl RRL AR

4-{4-[3-(2- Bromo-phenylsulfanyl) -propyl]-piperazin-1-yl}-1H-indole
4-{4-[3-(2-Bromo-phenoxy)-propyl]-piperazin-1-yl}-1H-indole
4-{4-[4-(2-Bromo-4-fluoro-phenoxy)-butyl]-piperazin-1-yl}-1H-indole
4-{4-[4-(2-Chloro-6-methyl-phenylsulfanyl)-butyl]-piperazin-1-y1}-1H-indole
20 4-{4- [2-(2—Chloro—4—ﬂuoro-phenylsulfanyi)-ethyl] -piperazin-1-yl}-1H-indole
4-{4-[2~(2,6-Dichloro-phenylsulfanyl)-ethyl]-piperazin-1-y1}-1 H-indole
4-{4-[2-(3,4-Dichloro-phenylsulfanyl)-ethyl]-piperazin-1-y1}-1H-indole
4-{4-[2-(4-Fluoro-phenylsulfanyl)-ethyl]-piperazin-1-y1}-1H-indole
4-{4-[3-(2-Chloro-4-fluoro-phenylsulfanyl)-propyl]-piperazin-1-y1}-1 H-indole
25 4-{4-[4-(2-Bromo-4-fluoro-phenoxy)-butyl]-piperazin-1-y1}-1H-indole
4-{4-[3-(2,4-Difluoro-phenoxy)-propyl]-piperazin-1-yl}-1H-indole
4-{4-[4-(2,6-Dichloro-phenylsulfanyl)-butyl]-piperazin-1-y1} -1 H-indole
4-{4-[3-(2-Chloro-4-fluoro-phenoxy)-propyl]-piperazin-1-yl}-1H-indole
4-{4-[4-(2-Chloro-6-methyl-phenylsulfanyl)-butyl]-piperazin-1-y1}-1H-indole
30 4-{4-[4-(2,6-Dichloro-4-fluoro-phenoxy)-butyl]-piperazin-1-yl}-1H-indole
4-{4-[3-(2-Bromo-4,6-difluoro-phenoxy)-propyl]-piperazin-1-yl1}-1 H-indole
4-{4-[3-(2,6-Dichloro-4-fluoro-phenoxy)-propyl]-piperazin-1-yl}-1H-indole
4-{4-[4-(4-Bromo-2,6-difluoro-phenoxy)-butyl]-piperazin-1-y1}-1H-indole
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4-{4-[4-(2-Chloro-5-methyl-phenoxy)-butyl|-piperazin-1-yl}-1H-indole
4-{4-[2~(2,5-Dichloro-phenylsulfanyl)-ethyl]-piperazin-1-y1}-1H-indole
20 4-{4-[2-(3-Chloro-phenylsulfanyl)-ethyl]-piperazin-1-y1}-1H-indole
4-{4-[2~(2-Chloro-phenylsulfanyl)-ethyl]-piperazin-1-yl}-1H-indole
4-{4-[3~(3-Chloro-phenylsulfanyl)-propyl]-piperazin-1-yl}-1H-indole

{
4

3-Chloro-4- {4-[4-(1H-indol-4-yl)-piperazin-1-yl]-butoxy}-benzonitrile
4-{4-[4-(3-Chloro-phenylsulfanyl)-butyl]-piperazin-1-yl}-1H-indole

25 4-{4-[4-(2-Chloro-phenylsulfanyl)-butyl]-piperazin-1-yl}-1H-indole
4-{4-[3-(3,4-Dimethyl-phenylsulfanyl)-propyl]-piperazin-1-yl}-1H-indole
3-{4-[4-(1H-Indol-4-y1)-piperazin-1-yl]-butoxy}-benzonitrile
4-{4-[4-(2,5-Dichloro-phenoxy)-butyl]-piperazin-1-y1}-1H-indole
4-{4-[4-(3,4-Dimethoxy-phenylsulfanyl)-butyl]-piperazin-1-y1}-1H-indole

30 4-{4-[3-(4-Trifluoromethyl-phenylsulfanyl)-propyl]-piperazin-1-yl}-1H-indole
4-{4-[3-(4-Trifluoromethoxy-phenylsulfanyl)-propyl]-piperazin-1-y1} -1 H-indole
4-{4-[3-(3-Bromo-phenylsulfanyl)-propyl]-piperazin-1-yl}-1H-indole
4-{4-[3-(2-Isopropyl-phenylsulfanyl)-propyl]-piperazin-1-y1}-1H-indole



4- {4-[3-(4-Trifluoromnethoxy-phenyl sul fanyl)-propyl]-piperazin-|
-yl}-IHindole 4- {4-[3-(3-Brono-phenylsulfanyl)-propyl]-piperazin-I-yl}

- 1H i ndolveo 41/49646 [ 3- ( 2- | sopr opyl - phenyl sul f anyl ) - propyl | - pCp®Ka@e141 - y| }
-1H-indol e WO 01/49680 PCT/ DKOO/ 00742 g6 4-

{4-[4-(2- Met hoxy- phenoxy) - butyl ]-pi perazin- | -yl} -1Hindole or

4-{4-[ 4- (244 Qptho L 5 i Pe LAzl -yl }-1Hindole or a
phar maceut i{c?';lp-lm acce%{jgﬁgﬁ@alfW@el}eg%%l%ﬂg%m%@%%glﬁ maceut i cal

conposi t i ‘bt sopronyl-phenydsdfanyirbuiyblrpipemzindt-yliFdiffrirdald or aagcor ding to any
of the prgceding..cl.ains _qr,.a rmaceutically acceptable acid addition salt
t hereof df pr%%f?‘ﬁ&al yhaeclpgé)%?blf’ﬁﬁg%ﬁ?@fapeuti cally effective anount and in
conbination with one or nore pharnaceutically acceptable carriers or
diluents. 10 14. The use of a conpound of Forrmula | according to any of the
cl ai ms -1 Aophagmaegaitigal cegnpiosition cemprising afleast pugcarhpauedfof Formylad

manuf act r BRc [ .eparation for.the tr nen f.di seases
and di so%&g?@in S %ggso ?@%eef#%éeﬁﬁléacﬁ%ggg 2 PRAECERHC ﬁ¥ 8%"&8@@#6 a&fi aéﬁftfoéllsl in
conbi nat i thereof dthpreérugtihsredfin nahi@hsdoeic AR faictivé aanas aad it fsnslagass wih Ble
receptor. 15 15, A nethod for the treatnent of diseases and disorders in

humans r e¥PBMEPhamageptically gsceptably gperiers prrddusniscept or potential Iy in
conbi nati on with serotonine reuptake and/or |igands at the dopam ne
D4-receptor, conprising adm nistering an effective anount of a conpound of

For nul & |14adhousk ofp tanpnymdof Fohrula Il atdvdihg IRany26Y théclaims Bl hodadgsi@r di ng to
claim 15 \Q@erei n . said di seases _are affective disorders such as  generalised

anxi ety dt Hl’oﬂleﬁa}t oﬁQFﬁdE“%‘i k50 g}r ,th‘b%‘_%’é‘éfé?t‘c}’@ f gipamagogutical Bspaafon for the
depr essi QRuatm &R ﬁisggﬁg Bh@disERAkls18spdh S8 Bl Smd @8FmB Ui P, Q8HRr pdleRAAST S

such as psychosis. .
in combination with serotonine reuptake and/or ligands at the dopamine D, receptor.

15 15. A method for the treatment of diseases and disorders in humans responsive to ligands of
the 5-HT1.-receptor potentially in combination with serotonine reuptake and/or ligands at
the dopamine Dy-receptor, comprising administering an effective amount of a compound of

Formula I according to any of the claims 1-12.
20 16. A method according to claim 15 wherein said diseases are affective disorders such as

generalised anxiety disorder, panic disorder, obsessive compulsive disorder, depression,

social phobia, eating disorders, and neurological disorders such as psychosis.
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