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Substitnted phenyl-piperazine derivatives, their preparation and use

The present invention relates to novel substituted phenyl-piperazine derivatives potently
binding to the 5-HT; Teceptor, pharmaceutical compositions containing these compounds

5 and the use thereof for the treatment of certain psychiatric and neurological disorders. Many
of the compounds of the invention are also potent serotonin reuptake inhibitors and/or
D1/D4 ligands and are thus considered to be particularly useful for the treatment of
depression and psychosis.

10 Background Art

Clinical and pharmacological studies have shown that 5-FT14 agonists and partial agonists
are useful in the treatment of a range of affective disorders such as generalised anxiety
disorder, panic disorder, obsessive compulsive disorder, depression and aggression.

i5 )
H has also been reported that 5-HT) 4 ligands may be unseful in the treatinent of ischaemia.

An overview of 5-I-fI‘1 A antagonists and proposed potential therapeutic targets for these
antagonists based upon preclinical and clinical data are presented by Schechter et al.,
20 Serotornin, 1997, Vol.2, Issue 7. 1t is stated that 5-HT;a antagonists may be useful in the
_ 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.

25 5-HT reuptake inhibitors are well known antidepressant drugs and usefial for the treatment
of panic disorders and social phobia.

The effect of combined administration of a compound that inhibits serotonin reuptake and a
IS-HTl A Teceptor antagonist has been evaluated in several studies (Tonis, R.B. et al.,, Eur. J,

30 Pharmacol., 1987, 143, p 195-204 and Gartside, S.E., Br. J. Pharmacol. 1995, 115, p 1064-
1070, Blier, P. et al, Trends Pharmacol. Sci. 1994, 15, 220). In these studies, it was found
that combined 5-HT 4 receptor antagonists and serotonin reuptake inhibitors would produce
a more rapid onset of therapeutic action.
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reupt ake andP&ychopharmacology 1998, 135, 194-200). However, recenly it has been reported that
15 these compounds are partial D, receptor agonists in various in vitro efficacy assays (Gazi et
al. Br. J. Pharmacol. 1998, 124, 889-896 and Gazi et al. Br. J. Pharmacol. 1999, 128, 613-
620). Furthenmore, it has been shown that clozapine, which is an effective antipsychotic, is a

silent antagonists (Gazi et al. Br. J. Pharmacol. 1999, 128, 613-620).

20 Consequently, D4 ligands, which are partial D4 receptor agonists or antagonists, may have
beneficial effects against psychoses.

Dopamine D, antagonists may also be useful for the treatment of cognitive deficits (Jentsch
~ etal. Psychopharmacology 1999, 142, 73-84).
25
It has also been suggested that dopamine D4 antagonists may be useful to reduce dyskinesia
occurring as a result of the treatment of Parkinson’s disease with 1-dopa (Tahar et al. Eur. J.
Pharmacol. 2000, 399, 183-186). '

30 Dopamine D; receptors also belong to the dopamine D, subfamily of receptors, and they are
preferentially located in limbic regions of the brdin (Sokoloff et al. Nature, 1'990, 347, 146-

. 151), such as the nucleus accumbens, where dopamine receptor blockade has been
associated with antipsychotic activity (Willner Int. Clinical Psychopharmacology 1997, 12,
297-308). Furthermore, an elevation of the level of D; receptors in the limbic part of
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20 Accordingly, agents acting on the 5-HT14 receptor, both agonists and antagonists, are
believed io be of potential use in the therapy of psychiatric and neurological disorders and
T thus being highly desired. Furthermore, antagonists at the same time having potent serotonin
reuptake inhibifion activity and/or D, and/or D; activity may be particularly usefual for the
treatment of varions psychiatric and neurological diseases.

25 .
Structural similar compounds to the compounds of the present invention have been
described earlier. |
Thiophene derivatives are described in WO 9902516 as ligands for the 5-HT;4- receptor.
WO 9726252 describes piperazinyl derivatives as insecticides.

30 WO 9514004 describes substituted alkylamino-indole derivatives as 5-HTja ,5-HTip and 5-
HTip- derivatives.
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one embodiment may be a compound as above as a medicament.

In another aspect of the present invention, there is-provided a pharmaceutical composition
comprising at least one compound of Formula I as defined above or a pharmaceutically
acceptable acid addition salt thereof in a therapeutically effective amount and in combination

with one or more pharmaceutically acceptable carriers or diluents.

In yet another aspect of the present invention, there is provided the use of a compound of
Formula I as defined above or an acid addition salt thereof for the manufacture of a
pharmaceutical preparation for the treatment of the depression, psychosis, generalised anxiety
disorder, panic disorder, obsessive compulsive disorder, impulsive control disorder, alcohol

abuse, agression, ischaemia, senile dementia, social phobia or eating disorder.

Another embodiment may relate to a method for the treatment of diseases and disorders in
humans caused by abnormalities in the serotonin system of the central nervous system

comprising the administration of an effective amount of a compound of Formula I as above.

The compounds of the invention may be considered useful for the treatment of affective
disorders, such as depression, generalised anxiety disorder, panic disorder, obsessive
compulsive disorders, social phobia, and eating disorders, psychosis and neurological

disorders such as ischaemia and senile dementia.
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Aunother preferred embodiment of the invention is the compound of formula I as above

25 wherein one or two of R}, R%, R?, R*, R’ are not hydroge;
The most preferred embodiment of the invention is the compound according fo formula 1 as
above, the compound being:

30 1-{1-[3-(dimethylamino)phenoxyjphenyl}-4-[2-(1H-indol-3-yi)ethyl]piperazine;
1-[1-(1,3-Benzodioxolan-5-yloxy)phenyl]-4-[2-( 1 H-indol-3-yl)ethyljpiperazine;
1-{1-{3-(dimethylamino)phenoxylphenyl}-4-[3-(1H-indol-3-y)propylipiperazine;
1-{1-(1,3-Benzodioxolan-5-yloxy)phenyl]-4-[3-(1H-indol-3-yl)propyl]piperazine;

)

/‘
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as above 25 wherein one or two are not hydrogen; The

most pr ef 8P r k2-Bhenenynbent)-G4-(WEindal, &xDbwlniperazies; compound accordi ng to
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i ndol 3-yl) ei-?)’-H,ip-hggaaizokgﬁné-yloxy)phenyl}—4—[2_—(6—chloro—lH-mdol- 3-yl)ethyl]piperazine;
1-[2-(3-(Dimethylamino)phenoxy)phenyl]—4—[2-(6—chloro-1H—indol-3-yl)ethy1]piperazine;

15 1-[2-(2-Methoxyphenoxy)phenyl]-4-[4-(1H-indol-3-y])butylipiperazine;
1-[2+(4-Methoxyphenoxy)phenyl]-4-[3-(1H-indol-3-y])propyl]piperazine;
1-[2—(3—(Dimethylar:nino)phenoxy)phenyl]-4—[4—(1H—indol—3-y1)butyl]piperazine;
1-(2-Phenoxyphenyl)-4-{2-(6-chloro-1H-indol-3-yl)ethyl]piperazine;
1-2-(1,4-Benzodioxan-5-yloxy)phenyl]-4-[3-(5-fluoro-1H-indol-3-yl)propyl]piperazine;

20 1-(2-Phenoxypheny1)—4~[3-(5-meﬂ1y1—1H—ind01~3-yl)propy1}piperazine;
1-[2-(2-Methoxyphenoxy)phenyl]-4-[3-(5-chioro-1H-indol-3-y)propyllpiperazine;

Y 1-{2-(2-Methoxyphenoxy)phenyl}-4-[3-(5-bromo-1H-indol-3-yl)propyllpiperazine; |
1-(2-Phenoxyphenyl)-4-[3-(1H-indo}-3-yl)propyl}piperazine;
1-(2-Phenoxyphenyl)-4-{3-(5-fluoro-1H-indol-3-yl)propyljpiperazine;

25 1+2-Phenoxyphenyl)-4-[3-(5-bromo-1H-indol-3-yDpropyl]piperazine;
1-{2~2,6-Dimethoxyphenoxy)phenyl}-4-{3-(5-bromo-1H-indol-3-yl)propyl]piperazine;
1-f2-(3-(Dimethylamino)phenoxy)phenylj-4-[3-(5-methyl-1H-indoi-3-yl)propyllpiperazine;
'1-(2-Phenoxyphenyl)-4-[3-(5-chloro-1H-indol-3-yDpropyljpiperazine;
1-[2~(1,3-Benzodioxolan-5-yloxy)phenyl}-4-[3-(5-methyl-1H-indol-3-yDpropyl]piperazine;

30 1-[2-(2-Methoxyphenoxy)phenyl}-4-[3-(5-fluoro-1H-indol-3-yl)propyllpiperazine;
1-[2~(2-Methoxyphenoxy)phenyl}-4-[3-(7-chloro-1H-indol-3-yD)propyilpiperazine;
1-[2-(1,3-Benzodioxolan-5-yloxy)phenyl]-4-[3-(5-fluoro-1H-indol-3-yl)propyl]piperazine;
1-[2-(1,3-Benzodioxolan-5-yloxy)phenyl]-4-[3-(5-iodo-1H-indol-3-yI}propylJpiperazine;
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1-{2-[3-(Morpholin-4-yDphenoxy]phenyl}-4-[3-(5-iodo-1H-indol-3-yl)propylIpiperazine;
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1-(2-Phenoxyphenyl)-4-[3-(5,7-dimethy}-1H-indol-3-yl)propyljpiperazine;
1-[2-(1,3-Benzodioxolan-5-yloxy)phenyl]-4-[3-(7-bromo-1H-indol-3-yl)propyllpiperazine;
1-[2-(3.4,5-Trimethoxyphenoxy)phenyl}-4-[3-(5-bromo-1H-indol-3-yl)propyl]piperazine;
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Exemplary of organic acid addition salts according to the invention are those with maleic,
fumaric, benzoic, ascorbic, succinic, oxalic, bis-methylenesaticylic, methanesulfonic,
ethanedisulfonic, acetic, propionic, tartaric, salicylic, citric, gluconic, Jactic, malic,
mandelic, cinnamic, citraconic, aspartic, stearic, palmitic, itaconic, glycolic, p-

30 aminobenzoic, glutamic, benzenesulfonic, and theophylline acetic acids, as well as the 8-
halotheophyllines, for example 8-bromotheophylline. Exemplary of inorganic acid addition
salts according to the invention are those with hydrochloric, hydrobromic, sulfuric,
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PCTI DKOO 00721 9 Sone of the compounds of general Formula | nmay exist as
opti cal isorrers t hereof and such optical isoners are also enbraced by the

i nvention. . Sqmeoct e perapongdunefidhe pressnbinyention gontain hind dersres andsugh c«tmﬂowddkyl

aroup haviget ?‘“’1‘33?8%5‘5, o 6 0 The ke aha s M By lna
2- et hyl - | - payjyixiurs; mgludlﬁﬁraﬁemilcmmgmesand C2-6 al kynyl, respectively,

desi gnate such groups having from two to six carbon atons, inclusive and - .}
the groups are having at |east one double bond or 10 triple bond

respect i vel yRadd&im:)ﬂﬁﬂs amﬂmeéoumﬁmwselﬂpﬁmm;mmymwhmod! her
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al kyl as defjaegd R cotth ﬂﬁ%ﬁl& e on-Y c&% l:l%lasu alkyl
group is Cl-6 al kyl as defi neﬁ above Hgn ered ri ngs vvh| é‘ilrl’e1 aryl
or heteroar y@%@@%g@&tbﬁﬁgﬂwwm%w} (tartrates, mandelates, or

camphorsulphonate) salts for example. The compounds of the present invention may also be
20 resolved by the formation of diastereomeric derivatives.

Additional methods for the resolution of optical isomers, known to those skilled in the art,
may be used. Such methods include those discussed by J. Jagues, A. Collet, and 8. 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. "
The compounds of the invention can be prepared by one of the following methods
comprising:

30

a) reacting a secondary amine of the formula



pyrrolyl, pyridyl pyrimdyl, furanyl, thienyl; 25 Exenplary of organic acid
addition salts according to the invention are those w th n@l ugyst200érari c,
benzoi c, ascorbic, succinic, oxalic, bis-nmethylenesalicylic,

nmet hanesul f ow a1/4968t hanedi snl foni c, acetic, propionic, taPCRMESNSalicylic,
citric, gluconic, lactic, malic, nmandelkg, cinnamc, citracanic, aspartic,
stearic, paimtic, itaconic, glycolic, 30 am nobenzoic, glutamc,
benzenesul foni ¢, and theophylline tic acids, as well as the 8-

hal ot heophyl I i nes, for exanple 8-b3§§ﬁ#§v | i ne. Exenplary of inorganic
acid addition salts according to t i n are those with

hydr ochl oric, hydrobromc, sulfuric, AUg 2004 WD 01/49678

PCTI DKOO100721 10 sul fam c, phosphoric,” '@nd nitric acids. The acid
addition salts of the invention are prefg R' pharmaceutically acceptable
salts formed with non-toxic acids. Furthg , the conpounds of this
invention may exi st in unsol vated as wgl as™kA solvated 5 forns with
pharmaceutically acceptabl e sol vents such jas water, ethanol and the |ike.
In general, the solvated fornms are considered equivalent to the unsol vated
forns for the purposes of this inventiom Sone of the conpounds of the
present invention contain chiral centres and such conpounds 10 exist in
the formof isoners (e.g. enantionmers). The invention includes all such

i somers and iR RI-RFUKES LRl £0hs ddtinbyiglicd® racem ¢ mixtures. Racemic forms
can be resolved into the optical antipodes by known nethods, for exanpl e,

by separ atd ofithoin aydatingragenef the porgraldomtmda eof with an optically active
acidg:hnd | iberating the 15 opticakd y active am ne conpound by treatment
with a base. Another nethod for resgkying racemates into the optical

anti podes i s based upon chromat ogr fb ,G} AfHep®i cal |y active matrix.
Racem ¢ conpounds of the present imnwént¥on can thus be resolved into their
optical antipodes, e.g., by fractifnal crystallisation of d- or 1-
(tartrates, mandel ates, or canphorsul phonate) salts for exanple. The
conpounds of the present invention nmay al so be 20 resol ved by the formation
of di ast er ecn@ R’ R Zmid atiress definalcibovend|G isatshitdte leaving group ssh hsibilogenpf

opti cal isonersIa Kpgynﬁ&g those skilled in the art, maybe used. Such
met hods i nclTEEHGLEY I $cussed by J. Jaques, A Collet, and S. Wlen in

10
b) reacting a compound of the formula
. RS ‘
Qi%p— RifJQV
SN
;ED (o) ?CHémx
RS R

R2
R3

v .
‘wherein R-R®, X, Y, n and m are as defined above and Q(OH), is a diol such as substituted
15 ethylene glycol or propylene glycol or a polymer bound diol;

. with a hydrazine of the formula
Z _NHNH,

R7
A\




Enanti oners, Racemates, and Resol utions", John WIley and Sons, New York
(1981). 25 Optically active conmpounds can al so be prepar ed2TAugmamDD¢al Iy
active start grials. The conpounds of the invention par ed
by one of thigﬂglﬁ%gwl ng nmet hods conprising: 30 a) reacti nﬁegns@c@?lﬁary
amine of the formula 27 August 2004 WO 01%49675 PCT/ DKOO/ 00721 11 R3 M
wherein RL-R6', X, Y and mare as defined above 5 with an al kyl ati ng agent
of the general formula: R (CH2)n-G and R7, R, Z and n are as defi ned
above and G ¢)seducigianablide dfdfammuly group such as hal ogen, nesylate or
tosylate; 10 b) reacting a conpound of the forgula Iv wherein R R6', X
Y, n and mare as defined abgve and QO i iol such as substituted 15

et hyl ene gl ycol or propyl ene or ap b diol; . with a
hydrazi ne of the fornula NHNH 2 TiHAGYE ) / 49678 PCTI DKOO/ 00721
R Rt

12 c) reducing an anmide of fofmul& 5

R2
R3
VI

wherein Z, R™-R3, X, Y, n and m are as defined above.

d) reducing a compound of formula

10
Rt
0O R?
7 D\
S T2 50
O
H
N " x
5 R1
R R2
R3
vii

wherein RL-R%, ¥, X and m are as defined above

15 The alkylations according to method a are generally performed by boiling the reactants
undes reflux or by heating them at a fixed teﬁ:perature in a suitable solvent such as acetone,
acefonitrile, methyl isobutyl ketone, tetrabydrofuran, dioxane, ethanol, 2-propanol, ethyl
acetate, N,N-dimethylformamide, dimethyl sulfoxide or 1-methyl-2-pyrrolidinone in the
presence of a base such as triethylamine or potassiuin carbonate and optionally a catalytic

20 amount of potassium iodide.

1

s



VI wherein Z, Rz R8, X, Y, n and mare as defined above. d) reducing a
conpound of formula 10 R$ VU wherein R R8, Y, X and m ar &7 &ggdsfZ0aéd
above 15 The al kyl ati ons according to nethod a are generally perforned by
boi l i ng the Wg&é%g‘&?ﬁs under reflex or by heating them at RCHREQS#§0721
tenperature in a suitable solvent such agjzacetone, acetonitrile, nethyl

| sobutyl ketone, tetrahydrofimman, di oxane, ethanol, 2-propanol, ethyl
acetate, NN-dinmethyl formam de, dinethyl sulfgxjde @& f-nethyl 2
pyrrolidinone in the pr eseazg a base sn tr) | &/ Nne or potassi um
carbonate and opfional by a cataHftic of pata | odi de. 1) 27
August 2004 AdO D1/ 496 | x. 13 x PCT/ DKOQ/ 0Q lit Secoyxdary am nes of

3 .
formula Il aré prepared, by action s ence out bove. 2-
Fl uor oni t r obghZghnerd s reac h a nuckeOphiNge of fo a VIll in an

aprotic sol ventresuch 5 as NNN i net hyl f or maggk de usin c or inorganic
basis at elevated tenperature. After reduction of the ifiternediate nitro
conpound | X usY?hg st andar d PEondi ti ons suchXas pal | adi ujip cat al ysed
hydrogenation or iron in acidic solvents, the aniline derivative X was
transforned into the desired secondary amne of fornmula M The piperazine

for mat | on webcorsltyatinBeef RETEA ird BBRKLDSY Wo'buckb (1 ERE QAN ang! ne.
ydrochl ori &ﬁ at eétﬁvat ed . to tenperature or in a multi'step synthesis
accor di ng t & PUBIHEGERFRE reastndadth aduglsepiile of formule I inppaprotichélwent such
Pays- Bas, 51988 Ai#mefptriAdinide using organic or inorganic basis at elevated temperature. After
‘) reduction of the intermediate nitro compound IX wsing standard conditions such as
palladium catalysed hydrogenation or iron in acidic solvents, the aniline derivative X was
transformed into the desired secondary amine of formula III. The piperazine formation was
cither performed by reaction with bis(2-chloroethyl)amine, hydrochloride at elevated
10 temperature or in a multistep synthesis according to published procedures (Kruse et al.,
Recl. Trav. Chim. Pays-Bas, 1988, 107, 303-309).

2)
XH
FeCp* .
]
3 e | C Re Fesp!
3
H . NH —> R ) H €&—s R Vit
) (CHo) (CH
X1 X1 an
< T
R- —_— R~
Vi ‘Q
(bH m { X
R R1 &
Rt
n"“ Di’lj[m
)vavR:i R?
XV

15 Alternatively, secondary amines of formula III are prepared using the mono substituted
cyclic diamines of formula XTI as key intermediate. The substituent R is an appropriate



2) R6 BP X1 R3 xv 15 Alternatively, secondary am nes of formula IIl are
prepared using the nono substituted cyclic diam nes of foRfmilgusXPD0&s key

i nt er medi at h ubstituent R is an appropriate 27 Augu
cHresdird B

01/ 49678 P 0721 14 protecting group such as a ethoxy-, H.?g oxy- or
2, met hyl -2 propyl oxy-carbonyl group or a* benzyl group, or a suitable solid

support suc %lh D. up .
such as thegvg%gﬁ‘? Si S{])Ae}ilgd‘esg carﬁ%éna%he@ %éretf éb? 8@%@@2@&%8
]Ic_ett ¥ 1)909'5]361%1 g@ﬁﬁ,bra@t‘ﬁ&))le sbhié suppor smh}stalhﬁmnﬁeldlcrgmiducaadhdn@ppeﬁed)I o
ornmul a r epare romco il a ) mat eri al s
or by net hoggrb%@teggéxp?sg éi' %’ﬁﬁhf"?ﬁ%‘n‘%ﬁ ?éﬁqg &%ﬁ'ﬂm

subst i t ut ed Lettc 1995, 86,867N86TH). mmﬂo&u%ﬂtdtecaﬁ}%hﬁ &aﬁﬁ@dofﬂdrﬁﬂila)([{ are

i16-1,2-dichlor zeno-ris-cycl o tadienyliron(l]l) hexafluorophgsphate at
ol ovat od-  SHBEPABIRLTHISHL FORRLS Satpe e wragnﬁﬂygfawfaﬁ st ur an

usi ng an apphé&iist slRdIRER aBUTHE mado BRSNS byl ula XIT are reacted
ri6-1, 2-dichl or(%bezene ri5-cycl opent adi enyI [ ron;l 1) 10 hexafl uor ophosphat e

are pr epar eWithm ds2riishlprabezenpmicyelopeatadicsiirandd dexafiuaropbesphatelat eebtsdnani |

fo?mgjl ac?(?r}'m#?e St seq%’%ﬁ%’f‘%@asg h%‘\%\’?? a nlr]@?agr@ﬁglmghl %ﬁ%age%sg t|ve Of

an aprotic- aﬁﬁtﬂ@ﬁhéﬂfﬁ&haﬁs Tﬁﬂ}&-ﬂlﬁﬁlbﬁbbﬁgﬁ@-ﬁ&bﬁdlo@gfaheﬁd ylin(@je use 011: aﬂ
approprlate ase su pot assi ,ym car bonagte or by deprotonatign of the

nucl eophii? hﬂa%ﬂﬁﬁoﬁ’ﬁ?sgg%ﬂe% “é‘“ﬁ'i%t‘i!! teratr PECediges ERTRIREde prior to
the reactio ¥Rl i, 1094, f59r4§g§l_4 @%ﬂ%ﬁﬁnﬁﬁ&f&&i&&ﬁgﬁaﬁ@@gﬂres
(Pearson et at, 3.0Org. Chem 1996, 61, 1297- 1305 foll oned eprotection’

by net hods &oroTuia XITE Ferphseqisaily rrctedwith e@uq:lﬂonhﬂe offormyla \@H@aa@g@uomm t he
R e i
2915-2918) abfasaiuie daIbmed@yr@ﬂromasmmfrthMIgclmphhaﬁ forblulla)Vﬂlmsmg 4 base
correspondi g2 sSESRNTA e 550r 3 fhe achidl. Bt SnshatiR, petibrmed according to
literature procedures (Pearson et al., J. Org. Chem. 1996, 61, 1297-1305), followed by
- deprotection by methods obvious to the chemist skilled in the art or cleavage from the solid
support according to literature procedures (Zaragoza, Tetrahedron Lett., 1995, 36, 8677-
8678 and Conti et al., Tetrahedron Lett., 1997, 38, 2915-2918) afforded the desired
20 secondary amines of formula I, corresponding to secondary amines of formula XV, R = H.
Nucleophiles of formula VHI are commercially available, prepared by methods obvious to
the chemist skilled in the art or according to literature procedures (Guillaumet and Hretani,
7. Heterocyclic Chem., 26, 193-196, 1989).
The alkylating agents of formula

R7

X3 e
Z

25 : RS
are prepared according literature procedures (J. Med. Chem. 1983, 26, 1470-1477,
Brodfuehrer et al., J. Org. Chem. 1997, 62, 9192-9202, Anelli, et al., J. Org. Chem. 1987,
52, 2559-2562, Brodfuehrer, et al., J. Org. Chem. 1997, 62, 9192-9202) or by methods
obvious to the chemist skilled in the art.

30 The indole formation according to method b is performed by the reaction of acetals of
formula IV with aryl hydrazines of formula V resulting in the corresponding hydrazones,



Nucl eophiles of formula VIIlI are comercially avail able, prepared by
met hods obvious to the chem st skilled in the art or acco?Zdingust@cos
literature procedures (CGuillaumet and Hretani, 7. Heterocyclic Chem, 26,
193- 196, 198WP.01/aE8 al kyl ati ng agents of fornula (CH2}n G FRaI/REM/ETM
prepared according literature procedures 3. Med. Chem 1983, 26, 1470-1477,
Br odfuehrer et al., 1. Org. Chem 1997, 62, 9192-9202, Anelli, et al.

.Org. Chem Wh@h wbse@znﬂmsgom inf2y indeleadiyr means efthaﬁ‘;scﬁcrﬁdgle sghtesis. T8O 7,

62 9192- 920 mst skllle in the art. 30
The indol e f ITB.tIOI’l accor%aferﬁ’m %gﬁédoaas O%G'Po ERPEAmE isie adwisagid 1 on of
acetal s of Mﬂl}’mﬂ aretfétah]yzhcahlphdmdmmlmﬂﬁorﬂfe cirqjlrdslid aeidy, prefetablyisaffudii) t he

di d 01/ 49678, PCT1 DKOD100721 15
i T L I S RS,

I ndol e synshﬁmpsramfdne synthesis sequence is preferably perforrred as a

one- pot proc r.e I n Lew s acjd catal ysts, preferabl y zinc chloride
or boron tri Pﬂé’m@‘??}ﬂﬁmmﬁp%hﬁm rﬁ?‘é‘loérs%!"?‘“‘s?dlof‘ﬂﬂﬂﬁ‘t 0% fiingiono
phosphori c agibstituted cicl W dnFRésHF THMBIIT SMERAS acetic acid or ethanol at an
el evated 5 tenperature. Acetals of fornula IV are prepared by the reaction
sequence 2) outlined above using m)no substituted cyclic diam nes of
formula XIl Wherein 0O R= (CH,),-,<"'QO0 10 a key internediates. The key
intermedi ates of fornula XII are p epagngaﬁb%%_{ Iatlon of cyclic diam nes

of formula XI with acetals of formu

O ) 10
| as key intermediates. The key intermediates of formula XII are prepared by alkylation of
cyclic diamines of formula XI with acetals of formula

- o
Cl-—(CHz)nT<o:Q

XVi
15 using the conditions described above for methods a.

Polymer bound acetals of formula XVI are prepared by reaction of aldehydes of formula G-
(CH3)o+1-CHO with commercially available 2,2-dimethyl-1,3-dioxolan-4-yl-methoxymethyl
polystyrene in a suitable solvent such as toluene, using p-toluenesutfonic acid as catalyst at
elevated temperature. 4-Chlorobutanal, 5-chloropentanal, and 6-chlorohexanal were

) 20 prepared in analogy to the method described by Normant et al., Tetrahedron 1994, 50 (40),
11665.

The reductions according to Method ¢ and d are generally performed by use of LiAlH,,

AlH; or diborane in an inert solvent such as tetrahydrofuran, dioxane, or diethyl ether at
25 room temperature or at a slightly elevated temperature., The amides of formmla VI are

prepared from secondaty amines of formula 1T and a substituted indol-3-ylalkylcarboxylic

acids or carboxylic acid chlorides by methods obvious to the chemist skilled in the art. The

amides of formula VII are prepared from 3-unsubstituted indoles and secondary amines of

formula TI according to literature multistep procedures (Nichols al., Synthesis 1999, 6, 935-
30 938 and Speeter and Anthony, J. Am. Chem. Soc. 1954, 76, 6208-6210)



O XVI 15 using the conditions described above for nethods a. Polynmer bound .
acetals of fornula XVI are prepared by reaction of al dehydgsAogust@nddil a G
(CH2) A+1- ' mrercial ly avail abl e
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sol vent such as toluene, using p toluened@l fonic acid as catal yst at

el evated te jed €. 4-Chl orobutanal, 5-chl oropentanal, and

6- chl or ohexanal “were 20 prepared in analogy to the nethod described by

Nor mant et &l reafdensamerd camicd 9t pndsd a(pbGitive preddis of Huegee MeltnOpsineceg@edi ng

to Method c d.d real erfaormed by use of Li M{4, A H3 or
di borane in ‘%{r% | rﬁ?ggﬁvem%g%m#mﬁ%, di oxane, or diethyl
ether at 25 AmdytichHipMSdats eeiobuined ofilaPHBdisk QSRR ndn@HREY &d withe
am des ofu{gr uyla VI _are Ieﬂ@%iﬁg frgms ondary am nes of .teg?j#ubl alll and
a substit 8%-%%?"!1%"%??%5’% aHofyPRC-108 1 Gssysteme et poaditions (20 ¥ r i des
by met hods Qﬂwmeamswﬁit@bgmgﬁa&ﬁégs&é)%:é&e&fﬁaﬁéﬁt-elﬁtaﬁmﬁm des of '
formula VIl are prepared from 3-unsubstituted indoles and secondary anm nes

of for mul a Was7ageteriirde/aifluogpaceticacid (3P4 0:095) tosvater/agetoritrile/riflnotaricetieaicil al . |
Synthesi s 1998906, : hem  Soc.
Th5a 76 300 Lo Rl it A AR e bl 80 I8 N R Al O RnE >
Exanmpl es  Al(Watess 8ymmaky, d8x4.6 sxmmi €18 b6 mypadisie sizep wsict linger gradias elutionf

it . ot LNt 8 - p 21 [ Uchi , S\VP- t d
e uncor el PshRL O MR GELEL G100 ) B Sty shon e BB g °"
150EX i nst r @oidr(10:86008pimct mirt db 2 nil/mhionBipitg was deiéraned s ibiragsizor thd7§A SLC

-10A LC system e conditions (50 X 4.6 .pm YMC ODS-A with 5 pm
particle si %‘@F@?é‘"ﬂ%&@aﬂﬁeﬁ‘f‘m‘?ﬁ

Re 879 PRPIGTrel g Jpinutes.
wat er / acet oPrépatdtieé LIO-MSURpaaicel wis fGiotméPon #He: @mB Istduthent, The LC conditio

wat er/acetonitrileltrxfluoroacetic acid (10:90:0.03) in 7 mn a

For conpound2l 3c20 zan YMC ORS-A with fgup @agtisleqsies) gvrse lipyest ssadiensyelution, with
30x4. 6 no® wakd iR otk &icS4 . [ | - an: 10w th
wat er / acet oni t r/ialgeet/&tuﬁinf I gc§{r° gacet |%&§£§dﬁ(g%j)lt8%8{ 8@; @d?%lﬁﬂ&/trﬁid&da%hc il
wat er / acet oR1:9¢:083) inj 7 mifpatdRomLiminaBiackioqn0llegiod 63 peiformed oy rsphit-fiew MS ei n.
Purity was dgfgtdh ned by int egrat_i on of the W

m n.

"H NMR spectra were recorded at 500.13 MFz on a Bruker Avance DRX500 instrument or
at 250.13 MHz on a Bruker AC 250 instrument. Deuterated chloroform (99.8%D) or
20 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,
qui=quintet, h=heptet, dd=double doublet, di=double triplet, dg=double quartet, tt=triplet of
triplets, m=multiplet and b=broad singulet. NMR signals corresponding to acidic protons
25 are generally omitted.
Content of water in crystalline compounds was determined by Karl Fischer titration.
Standard workup procedures refer to extraction with the indicated organic solvent from
proper aqueous solutions, drying of combined organic exiracts (anhydrous MgSO4 or
- NayS0,), filtering and evaporation of the solvent in vacuo. For column chromatography,
30 silica gel of type Kieselgel 60, 230-400 mesh ASTM was used. For ion-exchange
chromatography, the following material was used: SCX-columns (1 g) from Varian Mega
Bond Elut®, Chrompack cat. No. 220776. Prior use the SCX-columns were pre-conditioned
with 10 % solution of acetic acid in methanol (3 mL). For reversed phase chromatography,



trace (254 nm. The retention tines Rt are expressed in mnutes.
Preparative LC -Ms-separation was perforned on the sane i ngf Aupei200dhe LC
condi tions 50 X 20 mm YMC ODS-A with 5 mparticle size) were linear

gradi ent el WOBH®% h 15 water/acetonitrile/trifl uor oacetRCI/MdN0MO721
(80:20:0.05) to water/acetonitrile(triflwproacetic acid (10:90:0.03) in 7
mn at 22.7 Lmn. Fraction collection was perfornmed by split-flow M

det ecti on. Wi Bajegial W ued: 61 He golamng 6 £) Srokt-Vatan Mdga Bend Blot®g e

DRX500 i nst reHiigiibacR’ cat. 2o 2258h568). ruker 250 instrunment. .

Deut er at ed chl orof or m (99, B%D;)g)of%ﬁgﬂaﬁhngtqiﬁ'cgu oﬂeaﬂel’(f‘g‘é’.ﬂg%)’WQl used

as sol vent s methmol\@smis eud wster (3 mldaForr debemplaation hyrittadistionCh ailfagialet Hphi t

val ues are ' ! s., The follow ng abbreviations are used
A R

for multiplicity o ngl et, d=-doublet, t--triplet,
g=quartet,> qui-7quintet, h=heptet, dd=doubl e doublet, dt--double triplet,
dg=doubl e ¢ ALY tt-triplet of triplets, nmemultiplet and b=broad
singulet. N ngn]aI s corresponding to acidic protons 25 are generally

onmitted. CodtfnB-(dmnemBlbming)phdib I@hj;zjznqqumm%g)\g@gﬁlﬁ&%%, NegRy Karl

Fischer titration. Standard work-up procedures ré 0 extractiron with
t he i ndicat )organi c solvent from proper aqueous sol utions, drying of
conbi ned organi c extracts (anhydrous MgSO4 or Na2SO4), filtering and
evaporati on_of the solvent in vacuo. For columm chromatography, 30 silica

gel of ty¥e lhiaergitrolppzens §15.0 21 3r(dintetwBTtinojpleenob@a.0 gfand parassianchange

hr onat 108 1F 0k 0 enial. was used: . SCX- | f
Var | an) Nega® o BT s g OO e AR R i g 0 i e il
SCX- 6l rmnss refw dorpiéds, i irdaridomendas tint doolbq, A poiredl it weker, a6 wbiked Gh a%n

t hanol (3 h t hy, 27.August 2004
01/ 49678 PCTASBLPREAE SRR aREE:. Th RiSaord 2k natddationsls col ums
(1 g) from mmmgﬁ@pmm:&hﬁwwezmeﬂwmapmmiO)nge Bnﬁgﬁﬁé:}nedﬂé or use

e O ey B g o ok 20 o e smich 3
from Phi | | pp&/ONg%4,UE3g), the réasBéWinftute was shaken under hydrogen afmosphere (3 bar) for 3
hrs. The reaction mixture was filtered and after neutralisation worked up by standard
procedure using ethyl acetate affording pure aniline (11.2 g)- The crude anilipe, bis-(2-
chloroethyl)amine hydrochloride (8.6 g) and chlorobenzene (200 mL) was boiled under
20 reflux for 48 hrs. The reaction mixture was cooled to room temperature, and the volatile
solvents evaporated in vacuo to give the crude 1-{[3- |
) (dimethylamino)phenoxyJphenyl}piperazine (18.6 g). A solution of the crude piperazine,
) di-tert-butyl dicarbonate (32 g) and potassium carbonate (68 g) in tetrahydrofuran:water /
1:1, was heated at 50 °C for 18 hrs. The organic layer was separated and the water phase
25 extracted with ethyl acetate. The collected organic phases were worked up by standard
procedure followed by purification by silicagel chromatography (heptane:ethyl acetate /
8:2) affording pure BOC-protected 1-{ [3-dimethyl)phenoxyJphenyl}piperazine (9.4 g). A
solution of the BOC-derivative in a mixture of dry THF (30 mL) and trifluoroacetic acid (30
ml) was stitred at room temperature for 1 h. The volatile solvents were evaporated in vacuo
30 and ethyl acetate and 1 N aqueons sodium hydroxide were added. The organic phase was
coltected and worked up by standard procedure giving pure 1-{[3-
(dimethylamino)phenoxyJphenyl}piperazine (6.0g). A mixture of a part of the pure
piperazine (1.37 g), 3-(2-bromoethyl)-1H-indole (1.0 g), potassium carbonate (2.2 g),



1-{2-[ 3- (di et hyl am no) phenoxy] phenyl )-4-[2-(1Hindol -3
yl)ethyl]pi perazine, oxalate (1a). 10 1-Chloro-2-nit roben%éﬁengSIBOM 9),

3- (di et hyl enol . (13.0 g) and potassium hydroxid was
di ssol ved |m ﬁl—ggﬁret hyl f or mam de (350 nl) and boil ed ungm§ relﬂﬂu%% for 18

hrs. The reaction was then cool ed, and pdéred |nto wat er, and‘wor ked up by
standard pr

si li cagel gﬁfagﬁg@é%@ aEi hfegﬁgisg@ﬁ}’ ﬂég%g% r| e? %%F%%%%E’?oﬁeo 10).
The pure inmxtmdwa&mwwwndtemﬁlmwimmmmapﬁ%mﬂ) and
acetic acid Af ter..additio d/ C % t he reaction
Txt ur e was "ERAE TS AR Babhicfby sieres aomHpsappthaptintrei T
reaction nmdcetate:tiébylhmined aedoa:,ncb @ivd @e uﬂeuémpdmuaa& 061, WRE &ﬂéc«hﬂa&ﬁd was
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g) in tetraﬂ;ﬂcﬁﬁomed_rC\ﬁﬁtMrHlﬁsﬁaN,IO\E@s heated at 50 C for 18 his, The

organic I@ﬁer was separated and the water phase 25 extracted wi th ethyl
acet at e. e collected organic phases were worked up by standard procedure

fol | oned by Therfollewing canpdudswetegacrated aking tini sagie gpivyal Glefipidane: et hyl acetate
| 8:2) affording pure BOC protected =)

1-{[ 3- di net hyl ) phenoxy} phenyl } pi perazine (974 g). A solution of the
BOC- deri vat lﬂﬁ?—(]@-ﬂeﬁb&bﬁl&z—@-ﬁaldﬂ:_@bh%‘lﬁ—{ %ﬂﬁﬁ)ndapﬁy?éﬂgfl]%&@&ebxﬂa@m d (30
(0]

m.) was stirred at room.tenperature e vol at’i sol vents were

evapor at ed @bl ¥RA2IR8I6d TENMR (Z00METs rpmdﬂ) NO%%&%I%F;@H](%QEBOM de
were addegs ¢ :h?(gd&rﬁﬁnb%s?&leﬁﬁ @@@49@3@ X na@saﬁk Qgﬁthﬁ Vi 7aaqayr d

procedure giVv pure 1 Ao) pheno era2|ne

(6.0g). A nikDuy.85 6 1H)pH:90 (e,f IIDhMSpm!zs 44%) (MHr%ﬁllh,eIB(l 1A®1 @91 For
A I
| sobutyl ketone was boiled under reflex for 24 hrs. The mxture was cool ed
to roomtenperature, filtered, and the volatile solvents evaporated in
20 Example 2
1-{2-[3-(dimethylamino)phenoxy[phenyl}-4-{3-(1H-indol-3-yl)propyl[piperazine (2a).
To a suspension of litium aluminum hydride (8.0 g) in tetrahydrofuran (500 mL) was a
solution of 3-indolepropionic acid (20 g) in tetrahydrofuran (100 mL) added dropwise. The
reaction mixture was stirred for 1 h at room temperature and subsequently cooled to 5 °C.
25 After sequential addition of water (16 mL), 15% aqueous sodium hydroxide (8.-0 mL) and
water (40 mL), the reaction mixture was stirred at room temperature over night and filtered.
Evaporation of the volatile solvents gave pure 3-(1H-indol-3-yl)propanol (19.1 g) as an oil.
3-(1H-Indol-3-yl)propanol (18.6 g) and carbon tetrabromide (42.1 g) was dissolved in
acetonitrile (1 L) and cooled to 0 °C and triphenylphosphine (30.7 g) was added in small
30 portions. The reaction was stirred for further 3 h at room temperature, the volatile solvents
evaporated in vacuo and the remaining oil purified by silicagel chromatography
(heptane:ethyl acetate / 2:1) to give 3-(3-bromopropyl)-1H-indole (25.6 g).



vacua-to give an oil which was purified by silicagel chromatography
(heptane: ethyl acetate:triethylamne 126:70:4) to give the2f Aufnest@d8dhound

as an oil. The title conpound was 5 crystallised as its oxalate from
acetone (1. 2O§V4%F}h 210-203 C. 111 NVR/ 250MHz ( DVSO- d6) : ECIZEBK08072611) ;
3.00-3.35 (in, 1211); 6.15 (d, 111); 6.35¢(s, IIl); 6.45 (d,1H); 6.85 (d,

1H); 6.95-7.15 (m 611); 7.20 (s, 111); 7.35 (d, 1H); 7.55 (d, 1H); 10.90
(s, 113). Nosjnermadiate wopgqupletiiq the pipsrazingahaielies ising 02 3@RMABScriBed Bi7 . 89; 11,
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conpounds were prepared using the sane genera
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443 (M1+), 311,131. Anal. Calcd. For C27H27N30B: C, 65.10; H, 5.54; N.

7.86. Found C, 64.86; H, 5.55; N, 7.60. 20 Exanple 2
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added in small 30 portions. The reaction was stirred for farther 3 h at

roomtenperature, fhe yolatile solvents evaporated in vacuo and the
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01/ 49678 PC'I('/ {%60/807%5%%&¥E%Eyﬁ%%ggi%mgi}é%g&(e i@?‘ﬁ@@gio\é\g azine .

noi eti es usiﬁ@zgh . 3B, PHES-15r(m, 4H); 3. ; 6.00 (s, 2H); 6.40 (d, 1H);
6.65 (s, 1H); 6.80 (d, 1H), 6.85 (d, 1H); 7.00 (m, 2H); 7,05 (m, 2H); 7,25 (4, 1H); 7,38 (s,
1H); 7.55 (d4, 1H); 10.45 (s, TH), 11.00 (s, 1H). MS (m/z): 490 (MH+). Anal. Caled. for

20 CasH3oCliN;04: C, 59.73; H, 5.38; N, 7.47. Found C, 59.13; H, 5.36; N, 7.26.

1. 2-(2-Methoxyphenoxy)phenyl]-4-[3-(5-fluoro-1H-indol-3-yl)propylpiperazine,
dihydrochloride (2d). Mp: 183-189 °C. "H NMR (500MHz, DMSO-dg): 2.12 (m, 2H); 2.73
(t, 2ED); 3.05-3.25 (m, 6H); 3.55 (d, 2H); 3.65 (4, 2H); 3.75 (s, 3H); 6.53 (m, 1H); 6.88-7.20
25 (m, SH); 7.27-7.40 (m, 3H); 11.05 (s, 2H). MS (m/z): 460 (MH+). Anal. Caled. for
CasHz:CLFN;O;: C, 63.16; H, 6.06; N, 7.89. Found C, 63.04; H, 6.07; N, 7.88.

Q;;;

1 -[2-(1,4-Benzodioxan—6ylox3:)pheny7]—4—[3-(1H-indol—3-yl)propyl]piperazine (2¢). 'H
NMR (250MHz, CDCl): 1.90 (qui, 2H); 2.40-2.60 (m, 6H); 2.79 (t, 2H); 3.15 (t, 4H); 4.22

30 (s, 4H); 6.45 (m, 2H); 6.77 (d, 1H); 6.85-7.22 (m, 7H); 7.35 (d, 1H); 7.60 (d, 1H); 7.92 (s,
1H). MS (m/z): 470 (MH+).



Exanple 1 to give the title conmpound isolated as an anor phous solid. 1H NWR -

(250MHz, DWVMSO-Q 1.80 (g, 21-1); 2.25-2.40 (in, 6A); 2.652{AugmwmHP004, 85
(s, 61-1); 3SwB%iMdgys 4H); 6.10 (dd, Ili); 6.30 (t, 1H); G.Q%W, "
6.80-7.10 (m 8H); 7.30 (d, 1H); 7.50 (4,111); 10-70 5 (b, . om z:
455 (M), 295,239,201, 130. The fol |l owi f§ conpounds were prepared
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201, 130. And92 (sCHi BC/MB (mE)SASBIMEDY; RIG; 2,33 pdity 99.8%. 43; N, 9.23. Found C,
73.28; H H.45; N, 9.00. 15 1.12-(1, 3 Benzodi oxol an-5

yl oxy) phenyl J-4- (3-(6-chl oro-| Hindol -3 yl) propyl Jpi perazi ne,
di hydr ochl ori-fB(X£Bmzodipianl $5losG)phapBarB6t dhivnd-1Hbn BN {1k, é,p(e%[g de) :
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(a, 111), 11,00 (s, _1R). Anal .

C28H30C13N38: 118; 789 (s 3H)-{1.C/MSAgn/z)nG P, Roua0pueip92.6% H, 5.36; N,
7.26. 1-(75 (2 Met hoWwhenoxy) phenyl J-4-[3-(S,fluoro-1Hindol 3

yl ) propyl Jpi perazine, dihydrochloride (2d). Mp: 183-189 C. 'H NWR (500MHz,
DVBO- d6) : 2. 4t2-(Ivd-Bawodipxar2G-yiexy)phenylp iy [3-(6-cblord-1 Heindoh3-8)py opyBpBardzthe 2H) ;

3. 65 (d: 2H)ap ik o3lin. o) Tog G o) 8% 5 7l Rl D as oy s f e 4°
(m 3H): 11.6% (s ; 7Y : 227455 @, PB% 21

T L Lo (B o o T f RO, BT 1t 792 @ 1e
yl')p'ropylinM&R@:g%WTE#=M£‘E%M% CDC13): 1.90 (qui, 2H);
2.40-2.601{m 611); 2.79 (t, 21); 3.15 (t, 411); 4.22 30 (s, 41-1); 6.45
(in, 211); 6,77 (d, 111); 6.85-7.22/5& 7H); 7.35 (d,11); 7.60 (d, 1M 7.92
(s, 1H) . NE£nf2Methaxyphengrpphenyti-4pidGohlorodB-indeb Tl o ilpimeaminon@i 00721

32/9) é; E)Syﬂ ioi%'er azi Enétﬁ@%é'%h%w'%%?%&% '13*8%50'@1’5’}'%%0 .38-2.53
(m 610) 5 BONHR 5Pz 611,90 (a) 2E)3 2.26-250 (i 20708 263D 194 40
6.60-6.75 (g3 @My 678908 k0168, 735Na, 1502729 (B %uh; 0435 1m0y, LoMS ()

20 476 (MIF+), Rt=2.59, purity 99.8%

1-[2-(3-Methoxyphenoxy)phenyl]-4-[3-(6-chloro-1H-indol-3-yl)propylJpiperazine (2j).

"H NMR (250MHz, CDCly): 1.89 (qui, 2H); 2.33-2.60 (m, 6H); 2.73 (¢, 2H); 3.13 (, 4H);

3.75 (s, 3H); 6.49 (m, 2H); 6.58 ( dd, 1H); 6.95-7.20 (m, 7H); 7.32 (d, 1H), 7.49 (d, 1H);
25 7.92 (s, 1H). LC/MS (m/z): 476 (ME-), Rt =2.64, purity 99.7%

Example 3

1-[2-(2-Methoxyphenoxy)phenyl]-4-[3-(1H-indol-3-yl)propyl]piperazine (3a)

30
4-[(4-Nitrophenoxy)carbonyioxymethyl)phenoxymethyl polystyrene (267.0 g, 235 mmol)
was suspended in dry NN-dimethylformamide (2 L). N-Methylmorpholine (238.0 g, 2.35
mol) and piperazine (102.0 g, 1.17 mol) were added and the mixture was stirred at Toom
temperature for 16 hrs. The resin was filtered off and washed with N)N-dimethylformamide

)



7.92 «(s, 111). LOMS (mz): 488 (MH), R = 2.53, purity 99.8%5

1-j 2- (1, 4Benzodi oxan-S yl oxy) phenyl | - - 4-f 3- (6-chl or o- | H i ndfbhugust 2004

yl )-propyl j pi perazine (2& . 'H NWR (250MHz, CDC13): 1.90 (qui, 2H);
2.35-2.50 (mwo@ueda®;, 2.75 (t, 2H); 3.18 (t, 4H); 4.28 (s PCTAKN/EITZD

(dd, 111); 6.60-6.75 (m 3H); 6.80-7.08 (g 611); 7.32 (d, IH; 7.50
(d,1H); 7.95 (s, 1H). LM (mz): 504 (MH), Rt = 2.60, purity 99.6% 10 |
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wer e added @r’é%%@létapﬁlrl@ it vacue én‘%)tferseelﬂarda%owge The
resin was flg%g{%% 8ff and washed with NN-di nethyl forrram de 27 August 2004
WO 01/ 49678 P 86/ 00721 21

To a solution of 2-hydroxyanisole (2.2 g, 17.7 mmol) in tetrahydrofuran (50 mL) was
carefully added neat sodium hydride (15.5 mmol) at room temperature (Caution: Generaﬁon
of hydrogen). The mixture was stirred additional 30 min after the generation of hydrogen
ceased. Subsequently, a part of the above obtained resin (2.8 g, 1.72 mmol) was added and
20 the mixture was stirred at 40 °C for 12 hrs. After cooling to room temperature, the resin was
filtered off and washed with tetrahydrofuran (2 X 50 mL), tetrahydrofuran/water (1:1) (2 X
) 50 mL), N,N-dimethylformamide (2 X 50 mL), water (2 X 50 mL), methanol (3 X 50 mL),
tetrahydrofuran (3 X 50 mL), and subsequently with methanol and tetrabydrofirran (each 50
mlL, 5 cycles). Finally, the resin was washed with dichloromethane (3 X 50 mL) and dried in

25 vacuo (25 °C, 12 hrs).

The thus obtained resin (3.0 g, 1.84 mmol) and a 0.5 M solution of 1,1 @phenanthroli.ne ina
3:1 mixture of pyridine/water (20 mL) was placed in a light-transparent reacior tube. For
decomplexation, the suspension was vortexed and irradiated with visible light for 12 hrs, A
30 very characteristic feature of the decomplexation step is the appearance of the intensive red
colour of the liquid phase during irradiation. The resin was filtered off and washed with
methanol (2 X 25 mL), water (2 X 25 ml) and tetrahydrofuran (3 X 25 mL) until the
washing solutions kept colourless (5 cycles) and the irradiation procedure was repeated untit



(2 X1L), tetrahydrofizran (2 X 1 L), water (1 X 500 nL), nethanol (2 X 1

L), tetrahydrofaran (2 X 1 L), nethanol (1 X 1 L). FinallZ27 Audest2884n was
washed w th wghghsay omet hane (3 X 500 nlL) and dried in vac 36 hrs)
to yield an alnost  colourless resin (240.0 g). 5 A part o?é{féééor!@g%ln t hus
obtained (115.1 g, 92 mmol) was suspende&zl n dry tetrahydrofurann (1.6 L)

and 716 1, Z-Mmﬁaﬁm%ﬁé | Eihth
hexaf i uorophos hate é@ eﬁy%ﬁ‘? was a 1%}&%1%%%%}[3“8?7 pgtrges%lvtﬁ%
carbonate ( hhmf’}han@'ﬁ%XrQéadt)laodldnedmtmmm@agcslzh)r ed at 60 C for

16 hrs. After coollng to roomtenperature, the resin was 10 filtered off
and washed with tetrahydrofiiran (2 X 500 nm.), water (2 X 250 nli),

t et r ahydr of (Fhamesii2(a}peR02.frig) 1. swanml) Was sésptnfediin)a 1:MRiiRRROLT tiBudtoddeic Ehill,

washed wi th Ly afisrmtmErts e300 7 e Gripetiin Ut b (35 retin 36Shi o)

to yield a diltckedosfingbwastes iwith rodifianod]1 xlSSmIQ afid ARhibrdREhATe (1))c5mL) The

2- hydr oxyani,sol , . 17.7 nnDI in tetrahydrofuran (50 i
careful Iy ad’@é‘!ﬂie Pll%’ﬁ?s i Somged, ande Efﬂlﬂglen‘f%ﬁltsaweﬂedﬁm‘tféﬁ@ééﬁ aiield e dark

(Caution: Ceaskmbil ons gpf hydrogen). The m xture was stirred additional 30
mn after the generation of hydrogen ceased. Subsequently, a part of the
above obtained resin (2.8 g, 1.72 nmol) was added and 20 the m xture was

ti d : t th

vas 11 aso il Bs Ml if iR B8y B i3 ifjon, Botabsin”

t e% rah%/gr ;)(f Mnua&at(é& nfg] : 011?3 l(Dﬁlm(Jl) Sl m-howﬁpdopymmiﬂ&w@?gﬂ% g%@nﬁﬁﬁ&)mg
wat er Q a ran , an
subsequent | y w%ef‘irﬁg'ﬁ F"DQ}GIIS e&%(ﬂ 894 %ﬁ%g&ﬁs‘%@m"ﬁl ethyk, pelystyeane
Finall'y, th¢250emp/0amemuhcliees Mided ael G5 hRfeRRAa exdfnkr&d
2|5n\6/1acﬁa (2({ C, %.IZD hr M(gus obt ai ned resi !tgvl %odie@ﬂ;ﬂibﬂn ) an‘;"e a
0.5 M sol uti WT@%%W&HP Yashed with gnethanol (5 X @@@fi%hlqramn@ﬁmﬂex (20
m) was pisacedlL).IThs chinbited V0 RS Werd i fﬁ%ﬁﬁmlﬁfﬂé s? %@f&%&ﬁ

t he suspension was vortexed an rradiated wmth visib
30 very chaPEr9ikt The reaude produet mae pieifisdpby xprepasativet querssdtptasapﬂgaﬂance

esin ves 1 ORIy Tt iuilee bitfidn Wt pRaRy 1ol gn'd b3 Cofiia ibas
n) and t et e&thpugosalwmarThezolnabwad Washed iwithtonghanol (4 mlL) and acetonitrile (4 mL),
followed by elution of the product with 4 N solution of ammonia in methanol (4.5 mL).
20 Evaporation of the volatile solvents afforded the title compound 3a as yellow oil (66 mg).
LC/MS (m/z) 442 (MEY), Rt = 4.15, purity: 93 %.

The following compounds were prepared analogously:

1-(2-Phenoxyphenyl)-4-[4-(1H-indol-3-yl)butyl[piperazine (3b): LC/MS (m/z) 426 (MH),
25 RT =4.36, purity: 79 %.

1-[2—(1,3—Benzodioxolan—5—yloxy)phenyI]—4—[4—(1H—indol—3—yl)bug:ﬂpiperazine - (3e)
LC/MS (w/z) 470 (MH"), RT = 2.62, purity: 89 %.

30 I-[2-(2-Methoxyphenoxy)phenyl]-4-[2-(6-chloro-1H-indol-3-yl)ethyl]piperazine (3d):
LC/MS (m/z) 462 (MH"), RT = 4.35, purity: 76 %.

y




washing sol utions kept colourless (5 cycles) and the irradiation procedure
was repeated until 27 August 2004 WD 01/49678 PCT/ DKOO 0022 Aug@st 2004
deconpl exati on was conplete (5 cycles). After conplete deconpl exation, the
resin was VWAORYESHE t h di chl oromet hane (3 X 25 nl) and driBEI/PKooasmo (25
C, 12 h). The resi n (approx. 2.5 g, 1.843ml) was suspended in a
1:1-m xture g | fI uoroacetic _acid 5 and dichloronethane (25 nL) and

r

stirred at é’l"&‘?lé"ﬁdﬂmz)}’ﬁ?@l]"’l‘ﬁ%f O eidora-Iibiydel-3-yRaried]pietazined
washed with @e}n@mg (k) 478 g@fig&%{ﬂ@og@yhane (1 X5 nm). The liquid

phases were conbi ned and the volatile s nts were evaporated to yield a
dark brown oil (1.5 g) 10 The oil was dissolved in acetonitril (10 nL). To

5Ca' br oot S el o PR BRI M G0 BB Re kiR s el e o
was heat eds dﬁﬂ?DCM@/ZlMﬁMF)LEBaﬂeﬁmpmeI %ol ystyrene (250 ng, 0.29

nmol ) was added and the m xture was slowy cooled to roomtenperature.
The resin was filtered off and washed with nethanol (1 X 2 nmL) and

di chl or onet hhﬁk(l—lﬂfeﬁaﬂ;lﬁh&zoﬁjyphen}ﬂ%mmm 1y ipReasses (GB): ALENAPRNLA) ed
fromvol atil Mrﬁﬁ % yi el.d a ark brown oil. The crude product was
purified by '%lﬁ e rdvBItEPVdfase HPLC chromat ography. The resulting
sol uti on was subsequently | oaded on a pre-conditioned ion exchange col um.
The col um_ was_was with nethanol (4 nL) and acetonitrile (4 nL),

fol l owed BY fe[%:@r@!ﬁfhewﬁﬁ@wamw - (& (I R-indob-Ssrl)poenyéimipetazinent®; BCIMS (ethanol

(4.5 nlL). ZMW?@TQ;;I@ Mﬁg @fatile solvents afforded the t|tIe
corrpou)nd 3a as yel l'ow oil (% 90%. LC/MS (mz) 442 (MH), R = 4.15,

purity: 93 % The follow ng corrpounds wer e prepared anal ogously l-(2

eI o il ML i 5 ) 5

yI oxy) phenyl]}GlME[@l@]@lﬂ&ﬁﬂb-ﬂ#hﬂb@tﬁt}&wp@ra2| ne (3c): LO M (nlz) 470
Mf), RT,:= 2.62, purity: 89 % 30 1-[2-(2
Met hoxyph&hoxy) phenyl J- 4-[ 2- (6- chl oro- I Hi ndol -3 yl ) et hyl j pi perazi ne (3d):
1-(2-Phenoxyphenyl)-4-[2-(6-chloro-1H-indol-3-yl)ethylJpiperazine (3j): LC/MS (mfz) 432

(MEL), RT =4.40, putity: 70 %.

Example 4
20

2-(4-Chlorobutyl)-1,3-dioxolan-4-yimethoxymethyl polystyrene (4a).

g A 2 L round bottom flask was charged with 2,2-dimethyl-1,3-dioxolan-4-ylmethoxymethyl
polystyrene (90 g, 72 mmol, commercially airaﬂabie as ()-1-(2,3-isopropylidene) glycerol

25 polystyrene from Calbiochem-Novabiochem, cat. no. 01-64-0291). Toluene (900 mL)
followed by p-toluenesuifonic acid mono hydrate (5.0 g, 26 mmol), sodium sulfate @5 g),
and 5-chloropentanal (25.5 g, 211 mmol) were added and the mixiure was boiled under
reflux for 12 hrs. The reflux condenser was replaced by a Dean-Stark apparatus and the
mixture was boiled under reflux for an additional 3 hrs. After cooling of the reaction

30 mixture to 60 °C, the resin was filtered off and washed with toluene (200 mL),
tetrahydrofuran/pyridine (1:1, 200 mL), tetrahydrofuran/water/pyridine (10:10:1, 200 mL),
methanol (200 mL), water (200 mL), tetrahydrofuran (200 mL), dichloromethane (200 mL),
methanol (3 X 200 mL), and dichloromethane (3 X 200 m1L.). The resin was dried i vacuo
(35 °C, 12 hrs) to yield the title compound 4a (97 g).



LC M5 (nmlz) 462 PM, RT = 4.35, purity: 76 % 27 August 2004 WD 01149678
PCT/ DKOO' 00721 23 1 [2-(1, 3 Benzodi oxol an-5 yl oxy) phenyl 37 August 2004

f 2- (6- chl or owbld1Assd®! - 3 yl ) et hyl Jpi perazine (3e): LO M ( 3),
RT = 2.64, purity: 89 % Fetbxbrl”

| - (2-[ 3- (Di net hyl anmi no) phenoxyj pheny!l } - 4f%- (6- chl oro- | Hi ndol - 3

yl )et hyl Jpi perazine 5 (3f): LCOM (zn/z) 475 (Nils'), RT = 2.32, purity:
91 % 1-[2-( hoxyphenoxy) phenyl J-4 [4-(1H i ndol -3 yl ) butyl ] pi perazi ne
(3g): LC stlﬂﬁh%hw’ise?o?mﬂlﬂprﬁm@@alomlyty: 90 % 10 1 [2-(4

Met hoxy phenoxy3-ohRrprbpy-1 3-dfckobm-4- = | ] pi.perazine (3h): LG/ MS
(mz) 442 (I\/ﬁ" Rirboyl 18, purﬂ%%ﬁé%gb&%o%p%’r% &)

1- (2- [ 3- ( Di n&fh jamm@yﬂﬂvﬁjdiﬁqfhbﬁvfn)stmét&ﬂﬁob@ma(w) hut yl ] pi perazi ne
LOMS (mzy 469 (MSS), RT = 2.27, purity: 88 % 15 1-(2

Phenoxyphenyl )-4-[2-(6-chloro-1H indol 3 yl)ethyl]piperazine (3j): LC M
(mz) 432 (WsampkeS= 4.40, purity: 70 Exanple 4 20

2- (4- Chl orobutyl) -1, 3-di oxol an- 4-yl met hoxynet hyl pol ystyrene (4a). A 2 L
round bottom flask was charged with 2, 2-di nethyl -1, 3-di oxol an-4

yl et hoxy nethjd-(1,4BlnssilipeaneyloR) - 3005 o f R MRS ol 3. ' %%, as
(t)-1-(2,3 |(§%p opyl i dene) gl yce}r?%m,'ZS pol f/?suf)yrene fror%bég’?%?%% em%'g
Novabi ochem™?®at no. 01-64-0291). Toluene (900 nL) followed by p

t ol uenesukd oni ¢ acid nono hydrate (5.0 g, 26 mmol ), sodiumsulfate (25 g),
and 5-chi orgpent anal (25. , 211 mmol ) were added and the m xture was

5
boi | ed unde {3r‘éh1Pﬁ9k“WBr1sM%m1§n4meth@tymcﬂlﬁ quifetysak (78sg/) OB asRAbI0 Yas

Dean- St ar k 3RRRh ' . oj| ed .under. .r ux for an

additional 3 Ar s‘?édA t@ﬁﬁgﬁe@%ﬁﬂﬁggﬁ@ﬁﬁ*ﬁ@ﬁmﬁ@ﬁ% % #58 anmol) weg

resin was fiafldest Bllowed by dilsopeoplyiethyldntihe (200 usinel. {CR01) ki })ipe%-azin/e (117 £ 1.36
wat er

t et rahydr of pyridine (1:1, 200 ) el.rahydrofi uan pyridi ne
(10:10:1, 2 ‘ﬁﬁﬁ?‘g ‘&%n{e‘{’]‘h%ﬁ%‘}“e(%g‘ef’f‘%?‘ HfCun Gomme)tor {2 bsaAfier efcling de
(200 ni) , 15diredeh eengyepdnine) vhe (RB0v AR Altered 6H A PhshéBwith ROQ-dithdthyRMhamide (3 X
di chl or onet @%%3 X 20(1@1&. The resin was dried in vacuo
), methano 500 mL), tetrahyydrofuran (3 X 500 mL), and subsequently with

methanol and tetrahydrofuran (each 250 mL, 5 cycles). Finally, the resin was washed with

dichloromethane (3 X 500 mL) and dried in vacuo (25 °C, 36 hrs) to yield an almost

colourless resin (76 g).

20

A part of the obtained resin (50 g, 60.6 mmol) was then suspended in dry tetrahydrofuran
(600 mL). 116-1,2~Dichlorobenzene—ns-cyclopentadienyliron([[) hexafluorophosphate (48 g,
116.2 mmol) was added followed by potassium carbonate (32 g, 233 mmol). The reaction
mixture was stirred at 60 °C for 12 hus. After cooling to room temperature, the resin was

25 filtered off and washed with tetrahydrofiran (2 X 500 ml), water 2 X 250 mlL),
fetrahiydrofuran (2 X 500 mL), methanol (2 X 250 mL), dichloromethane (2 X 500 ml),
methanol (2 X 250 mL). Finally, the resin was washed with dichloromethane (3 X 500 mL)
and dried in vacuo (25 °C, 36 hrs) to yield a dark orange resin (70 g).

30 To asolution of S-hydroxy-l,d—benzodioane (2.8 g, 18.4 mmol) in tetrahydrofuran (50 mL)
was carefully added neat sodivm hydride (15.5 mmol) at room temperature (Caution:
Generation of hydrogen). The mixture was stirred fof an additional 30 min after the
generation of hydrogen ceased. Subsequently, a part of the above obtained resin (28g,23



(55 C, 12 hrs) to yield the title conpound 4a (97 g). 27 August 2004 WO
01/ 49678 PCT/ DKOO 00721 24 The foll owi ng conpounds were pZépugesi 2004

anal ogously: 2-(3-Chl oropropyl)-1, 3-di oxol an-4 yl met hoxynet hyl pol ystyrene
(4b)  2-(S- @ﬂmaw&tyl ) -1, 3-di oxol an-4 yl net hoxynet hyl poPGEDEKMGE1I(4c) 5
Exanple 5 1-(2-(1,4 Be dioxan- s yl oy) phenyl | - 4- j3 (5}l uoro-1Hindol -3
yI)propyIJplpe-azme (5a). 2-(3-Chl orobutyl)-1, 3-d

oxol an- 4- y| memtedkyaeadded apd)lﬂ;ﬂsmymmavaé ?@I@l atgm °§3 fond 2 Jhrspafefter sondipgrid edomn
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t et rahydr of i (each 250 M, 5 cl.es). Finall the resin was washed with
di cbl oronet h n@"{@“@@%@#ﬂ’%”é@%”’l ﬁc’ff’ef@éoés( - 36 hrs) to yield an

al most colourless resin (76 g). 20 A part of the obtained resin (50 g,
60.6 mml ) was then suspended in dry t et rahydrof uran éGOO m.)
rls-1,2-Di chﬂop@bafzféﬁeohtamicy@mo t wgi Ody| mmeh and 2h@ oM a@ﬂmeﬁﬂhﬁle
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t 0 room t efptrammparest, rebdter tubs.i Thmsp@ﬁoﬁlwasenoadx&ifdndanddm& Hexd12vhtsh A very

tetrah dr of ur ag tetrahy Lran. (2 500
bt hanofTapest st el ot Rhramiietiun 8op 3 Yoo o i il ed »

258 (rer) dF| nadlbyt, oft the ligew Ifham&urmsih@diaﬁilmg The 5&&1 %:Dﬂltérbdmﬁ' 4nd v)ﬁsEQDWﬁth)
an ried in v e a dark or resi
To a sol uti off® ﬁlfm‘% &ﬁ @9&8 ﬂ”ﬁé@z%dﬁ)i’ﬁhén‘k c@@g rfm‘lo)mf-
t et r ahydr of UREhidPEbhkons kept colourless (ca. 5 cycles) and the irradiation procedure was repeated

15 until decomplexation was complete (ca. 4 cycles). After complete decomplexation, the resin

was washed with dichloromethane (3 X 10 mL) and dried in vacuo (25 °C, 12 hrs).

The obtained resin (160 mg, 0.15 mmol) and 4-fluorophenylhydrazine hydrochloride (35
20 mg, 0.21 mmol) were mixed in a reactor tube. A 0.5 M solution of anhydrous zinc chioride
~ in acetic acid (1.5 mL) was added and the reaction fube was sealed. The reaction mixture
o was stirred for 12 hrs at 70 °C. After cooling to room temperatufe, the reaction mixture was
| filtered and the residual resin washed with dimethyl sulfoxide (1.5 mL). Sahirated aqueous
sodium carbonate solution (1.5 mL) was added carefully to the combined ﬁl&at@s(Caﬁﬁon;
25 Generation of carbondioxide). The solution was loaded on a pre~conditioned reversed phase
C-18 column. The column was washed with water (4 mL) and the product was eluted with
methanol (4.5 mL). After evaporation of the volatile solvents, the crude product was
purified by preparative reversed phase HPLC chromatography. The resulting solution was
subsequently loaded on a pre-conditioned ion exchange column. The column was washed
30 with methanol (4 mY)) and acetonitrile (4 mL), followed by elution of the product with 4 N
solution of ammonia in methanol (4.5 mL). Evaporation of the volatile solvents afforded the

title compound 5a as yellow oil (2 mg). LC/MS (m/z) 488 (MH), Rt = 4.22, purity: 84 %.




was carefully added neat sodium hydride (15.5 nmol) at room tenperature
(Caution: Generation of hydrogen). The m xture was stirred7 Aogusr2004

addi ti onal ter the generation of hydrogen ceased ntly, a
part of the agmil/e obtained resin (2.8 g, 2.3 27 August 2ooﬁc%kﬁ‘§@’j§6

PCT/ DKOO' 00721 25 nmol ) was added and th® mixture was stirred at 40 C for

12 hrs. AftegpLOR *’ﬁ‘? %E%EE UL e resin was filtered off and

washed with tetrah o] &P f?‘“ﬁ? n% g‘{sgahydrofuran/vvater (1:1) (2 X
50 mL), NN\ dlmwm#M3{2mw@mWozw)prop§gp@faaaﬂe (8b): Larphaia) (3 X

50 nL), tetr d{ﬁg%{.am@ and subsequently with 5 nethanol and
t et rahydr of uran th 50 m’_ éS) Finally, the resin was washed with

di chl oronet hane (3 X 50 i) and dried in vacuo (25 C, 12 hrs). A part of

t he obtai ned,r 200 .in nda 5 Msolution of 1,10-
phenant hr o? ﬁé’?%ﬂgfg %?2??9’27‘%?526{7?’? efioridi-ndeles yinropyiinieragine Gekiced in
a light 10 tL@mmymﬁr@m’gqugm ,y;@. gagpensi on was vortexed and
irradiated for 12 his. A very characterlstlc feature of the deconpl exation
step is the appearance of the intensive - red colour of the liquid phase

during irrad 2 ) W|th anol (2
x1OM)mdgé%@%%@wﬁﬁﬁﬁ?ﬁ%ﬂ%ﬁﬁﬁﬁﬁh Fird Bt
washi ng sol ukf (m/@bﬂmrlk'éﬂl Lepunity: Wkl es) and the i rradl ation

pr ocedur e pvas repeated 15 until deconpl exation was conplete (ca. 4 cycles).
After conplete deconplexation, the resin was washed w th di chl oronaet hane
(3 X 10 nl) mpﬁmoe@me@l)o«mmﬂ PHalok3- erd£ife (3€): LIONIS (hs) 412 @;hﬁ@)

0.15 nmol ) 4 8 uor.op yI hydr azi ng@ﬁ’og?%% I ori d(esm( 35 ZOﬁJ%, 0.21 )5
were ni xed | 5% eall,"ﬂrc‘)‘fy e A 0.5 Msol uti on of anhydrous zinc chl orlde i
in acetic acid (1.5 nL) was added and the reaction tube was seal ed. The
reaction mxture was stirred for 12 hrs at 70 C. After cooling to room

t enper at ur e, {-{4EhenewhreR-fi &(M@"W&(‘\H‘mﬂi’ﬁ -wiirrdpyiiniper eriner (681 M (/) n

washed w @gmmerpuIJﬁx Hty{db: Sat urated aqueous sodium
carbonate solution (1.5 i)Was a ed carefully to the conbi ned

filtrates(Caution: 25 Generatl on of carbondi oxide). The solution was | oaded

on a pre-con ohum. .. The col

W th water (i Rl RS ARG S e BB LRSIy ¢ o
evaporati on éﬁl@ﬂ&')\/}ﬁratmd%pmnyw%s the crude product was purified by
preparative reversed phase HPLC chromat ography. The resulting sol ution was

20 1-[2-(2,6-Dimethoxyphenoxy)phenylj-4-{3-(5-bromo-1H-indol-3-yl)propyl]piperazine (Sh):
LC/MS (m/z) 552 (MH), RT = 4.49, purity: 86 %.

1-{2-[3-(Dimethylamino)phenoxy]phenyl}-4-[3-(5-methyl-1H-indol-3-yl)propyl]piperazine
(5i): LC/MS (m/z) 469 (MH"), RT = 3.73, purity: 86 %.

1-(2-Phenoxyphenyl)-4-[3-(5-chloro-1H-indol-3-yl)propyl]piperazine (5i): LC/MS (/z)
446 (MH"), RT =4.52, purity: 88 %.

1-{2-(1,3-Benzodioxolan-5-yloxy)phenyl]-4-[3-(5-methyl-1 H-indol-3-yl)propyl]piperazine
30 (5K): LC/MS (m/z) 470 (MH"), RT = 4.38, purity: 70 %.

1-[2-(2-Methoxyphenoxy)phenyl]-4-[3~(5-fluoro-1H-indol-3-yljpropylpiperazine (S)):
LC/MS (m/z) 460 (MH"), RT = 4.24, purity: 87 %.




subsequent|ly | oaded on a pre-conditioned ion exchange colum. The col um
was washed 30 with nethanol (4 nL) and acetonitrile (4 nL)Z27 Aojesdred by
elution of the product with 4 N solution of amonia in nethanol (4.5 nmi).
Evapor ati on WP /#8780l atil e solvents afforded the title HKMEBE as
yellow oil (2 ng). LM (mz) 488 (MR), ot = 4.22, purity: 84 % 27 August
2004 WO 01/49678 PCT/ DKO0O/ 00721 26 The foll owi ng conpounds were prepared
anal ogousl y: I - ( 2 Phenoxyphenyl)-4 [ 3- (5rret hyl -1 Hi ndol 3 '

11510 e b it

yl ) pr opy1JPi m{é) WE“@!‘MUZ#YW%(M -i}), RT = 4.46, purity: 95
% | f2-(2 Met hoxyphenoxy)phenyl] 4- (' 3-(S-brono- | H i ndol -

yl ) propyl ] pi perazine (5d): LCOM (mz) 522 (MJ), RT = 4.52, purity: 91 %
10 I-(2 Phe nbi%fm&ﬂwrdwxqf&—wldw)pwﬂg -[p (5 tuoroy 1 Hiindod 89 )propyliFipérazingl N5

Egjﬁ)s,f toro H‘&éﬂé‘“{é) Z‘?%@%ﬁpe“r%r%w% : Ega%)({ﬁpg?yl 15 430

(M3t), RT = 4.32, purity: 96 % 1-(2 Phenoxyphenyl)-4-,(3-(S—brorm-|H

i ndol - 3 vyl | ). LCMB. (m 492 (MH), RT = 4.60,

:oﬂr iot y: é4) % ?3%[ JIBI pe‘% 32%2%7 b B&Wlﬂé‘r@%ﬁ%%iqdoiﬁﬂﬁz)?{@yﬁrWnﬁi ndol
3 yl)propyllgbp@,msr(ﬁ/z()%i {t/&l{sﬂ?%@%%l\ﬂ) RT = 4.49, purity: 86

% : (3- (Di'net hyl am no) phendy] phenyl 4 "3-(5 nethyl-IHindol-3
yI)propyI]lﬁblperazme (Si): LM (mz) 469(M—|) RT = 3.73, purity: 86 %

25 1-{.2- Pheng P 1N (55):
L I\/Bv(rﬂ Z) #p%%hﬁv%iﬁ&?fglgj 1559% gg) p'%g%ﬁépjl_%enzoén%gol an-S
yl oxy) pheny|4304MEE),(RE wré38ypurity87%6lo| . - 3 yI ) pr opyI ] pi perazine 30 (5k):
LOMS (mz) 470 (M3+), RT = 4.38, purity: 70 % 1-{2-(2

Met hoxyphenoxy) phenyl ] --4-[3-(S fluoro-JHindol -3 yl)propyl]pi perazine

(51): 1-(2-Phenoxyphenyl)-4-[3-(5, 7-diftuoro-1H-indol-3-yl)propyl]piperazine (Sq) LC/MS

15 (m/z) 448 (MH"), RT = 4.4, purity: 84 %.

I-{2-(2-Methoxyphenoxy)phenyl]-4-{3-(7-bromo-1H-indol-3-yl)propyl]piperazine (5r):
LC/MS (/z) 520 (MH), RT = 4.50, purity: 77 %.

20 I-{2-[3-(Dimethylamino)phenoxy]phenyl}-4-[3-(5-fluoro-1H-indol-3-yl)propyl]piperazine
(5s): LC/MS (m/z) 473 (MH), RT = 3.63, purity: 96 %.

I-[2-(2-Methoxyphenoxy)phenyl]-4-[3-(5-iodo-1H-indol-3-y)propyl]piperazine (5t):
LC/MS (m/z) 568 (MH'), RT = 4.63, purity: 82 %.
25
1-f2-(1, 3-Beuzadzoxolan-5—ylo:gz)pherg:l]—4-[3—(5—chlora—1H—mdol—3 -yl)propyl]piperazine
(Su): LC/MS (m/z) 490 (MHY), RT = 4.45, purity: 90 %.

I1-{2-(2,6-Dimethoxyphenoxy)phenyl]-4-{3-(5-chloro-1H-indol-3-yl)propyllpiperazine (5v):
30 LC/MS (m/z) 506 (MHY), RT = 4.46, purity: 83 %.

1-[2-(1,3-Benzodioxolan-5-yloxy)phenyl]-4-[3-(1 H-pyrrolo[3,2-hj-quinolin-3-
yl)propylJpiperazine (Sw): LC/MS (m/2) 507 (MH"), RT = 3.30, purity: 97 %.




LC/MS (mfz) 460 (MO, RT = 4.24, purity: 87 % 27 August 2004 WO 01/ 49678
PCT/ DK00100721 27 1 [2-(2-Met hoxyphenoxy)phenyl]--4-[3-(7-%7hAt3@l®il2994 ndol - 3

yl)propyl ] piwey@abéys (S5Sm: LO M5 (mlz) 476 (MH), RT = 4.42. I 31 96 %

5 1-[2- (I, 3 Benzodi oxol an-S yl oxy) phenyl]-4 [3-(5 fluoro-I
yI)propyIJplperarme (5n): LCO/MS (mlz) 478 (M}), RT = 4.25, purlty 99 %.
1-(2- (1,3 Benzodi oxol an S yl oxy) phenyl J-4-(3-(5-io0do-1H indol -3

yI)propyI]p| razine (50): LC MS 582 (M#), RT = 4.58, purity: 85 %
10 1-(2 Pheng'z Sir er(@y)@#erafﬂr%[%ég e dﬂwmdﬂ &@I-?ﬂbpwy@pp@mmﬂﬁ)a

(5p): LO M5 {ohas Q-f @(ﬁ)ﬂ :ﬁé‘ﬁ‘ PHrd,ty: 87 % 1-(2 Phenoxyphenyl)-4
[3-(5,7- dduoro 1H-| nd ’)propy ttgram ne (5q9): LOMS 15 (mz) 448
(Mi'"), = 4.44, purity: 84 % :

L TP g A DB ™

C3- ( Di net hy| @@INORPeh6 phaityesd/¥s) - 4- [ 3- (5 fluoro- | H- i ndol - 3

yl ) propyl Jpi perazine (5s): LCOMsS (mz) 473 (M1), RT =3.63, purity: 96 %
| [2-(2 Methox} phenoxy)phenyl J- 4 [3 (5-i1odo-1Hindol-3 yl)propyl]pi perazi ne
(51):  LO M-z Mehalph »E %w:a P LML

Benzodi oxol a oxy) phen:}/ -4 5 chl or o- lffﬁ ]ﬁ%n(ﬁn??[)}r }I&aézme

yl ) propyl | p.@ R@‘rﬁ%?ith(W, RT = 4.45, purity: 90 %

I-[2-(2, 64§ net hoxyphenoxy)phenyl J-4-[3-(5-chloro-1H indol -3
yI)propyIJplferazme(Sv) 30 L M5 (mz) 506 (MEN ), RT = 4.46, purity:
% 1-[2- (- (MMWMP@U—‘#—[&(IH pyrrolo[3 2—h]quznoIm—S’-yI)proprpzperazme

yl oxy) phenyl% J(E%F - | 3- yl)propyl Jpi perazi ne
(sw: La Vs TAP: }b&fk‘ﬂ A g@ﬁ[ﬁ@ ?ééqﬁ‘ﬂﬂ‘ t%}ﬁ% % 27 August 2004 WO
01149678 PCTI DKOO/ 00721
1—[2-(],4—Benzodioxan—5—yloxy)pheny{]—4—[3-(S-methylﬂIH-indaI—é’-yl)propyl]pr;perazine
15 (Sab): LC/MS (m/z) 484 (MH"), RT = 4.35, purity: 84 %.

1-[2-(2, &Dimethox;phenoxy)phwl]—tl—[.?—(.f—meﬂzyl—IH—indoI—.?—yI)propyI]pz]vérazine
(5ac): LC/MS (m/z) 486 (MH"), RT = 4.38, purity: 80 %.

20 1-[2-(3-Methoxyphenoxy)phenyl]-4-{3-(1H-indol-3-yl)propyl]piperazine (5ad): LC/MS
(m/z) 442 (MH"), RT = 4.25, purity: 85 %.

1-[2-(1,4-Benzodioxan-3-yloxy)phenyl]4-[3-(1H-indol-3-yl)propyl]piperazine (5ae):
'LC/MS (m/z) 471 (MH'), RT = 4.13, purity: 83 %.

1-f2(1, 3-Benzodipxolan—5—yloxy)phenyl]—4—[ 3-(35-bromo-1H-indol-3-yl)propyllpiperazine
(5af): LC/MS (p/z) 536 (MH"), RT = 4.49, purity: 88 %.

1-£2-f 3-(Morpholin-4-yl)phenoxy]phenyl}-4-[3-(5-fluoro-1H-indol-3-yl)propylJpiperazine
30 (5ag): LC/MS (m/z) 515 (MH"), RT =4.17, purity: 94 %.

1-[2-(3-Methoxyphenoxy)phenyl]-4-[3-(5-chioro-1H-indol-3-yl)propyl]piperazine (Sah):
LC/MS (m/z) 476 (MH"), RT =4.53, purity: 92 %.




28 1-12-(2- Met hoxypheno: y)phenyl J-4-[3-(5, 7-dtuoro-1Hindol 3

yl ) propyl ] pi perazine (Sx): LG M (mz) 478 (MM, RT = 4. 38 Apguste904 75 %
5 1- (2Phenoxy8henyl )-4 [3-(5-iodo-IHindol-3 Yl)Propyl]Pj Perazine (Sy):
LC/MB (mz) WOSB46TAMH ), RT = 4.69, purity: 92 % PCT/DK00/00721

1-12- (2- Al et hoxyphenoxy) phenyl ]-4-[3- (1 Hapyrrol o(3,2-h]jquinoliri-3

yl ) propyl | pi perazine (5z): LCOMS (mz) 493.2 (MH), RT = 3.29, puri ty: 96
% 10 1 [2-(3 Methoxyphenoxy) phenyl J-4-(3- (I H pyrrol o[ 3, 2- h] qui nol i n-

| ) propyl ] pip ((gdmg Lt 96
?)//0)2 (Fz)y(]1p4 %;ﬁ?gdl oxge?a? | ox .I)yghenyl Jh?’f1 s (?’%@WP’? "R y
yl ) propyl | pilyfdMeAmf @’@%@T #.68.wmrit B $6. 484 (MH), RT = 4 35 purity: 84
% 1-[2-(2, 6-D net hoxyphenoxy)phenle 4 ~3-(S nethyl-1H i ndol -
yI}propyI]plperazme (Sac): LCOMs (mlz) 486 (MH), RT = 4. 38, purlty 80
% 1- [ 2 {32@ I%IWWMMJ%[B(%M%-JHdes Jy)]p)@xygpzybr]apmpﬁag)zl ne

(5ad) purity: 85 % 1-[2-(1

Benzodi oxa%’ﬁg@ﬁ)%%ew*# 34Eirﬁ“flﬂ'di(??/‘3 yl) propyl Jpi per azi ne (Sae) :

LG M5 (M z) 471(M—I) RT = 4.13, purlty 83 % 251[2(1 3- Benzodi oxol an-5
yl ary) phenyl hr o | H i propyl erazine (Sat) LG M5
(m z) 536 &’ngffyh'ﬂ’"gg”’ S yl}s"s?(% f?E'O(czf 0K7ér yiReaPyipigerazine

yl )phenoxy] mgn},em dﬂ(umgmrtmd 87 .ropyl Jpi perazine 30 (Sag):
LOMS (mz (I\/IS)@IV{ZRE5 4.1 purlt)(;é 4%/pl (2-(3

Met hox) ph oxy) phenyl J-4-(3-(5--chloro-1Hindol-3 yl)propyl Jpi perazi ne

5ah 2004 \\D
(()1;i 4)96’78 PCT/ 00/ 00721‘&2&1 x[")gjgf”é’vﬁz""? §<5 Jﬁ{)éi 3&?1"?"@%%%%’%@%&

| i ndol - 3 YOMSApYH IR0 GMER) Rife= .36 ip)rity: &x:t/dvs (n12) 470 (NH+), RT -
purity: 85 %

1-{2-{3-(Morpholin-4-yl)phenoxy]phenyl}-4-{3-(5-bromo-1H-indol-3-yl)propylpiperazine
15 (Sam): LC/MS (m/z) 475 (MH'), RT = 4.42, purity: 78 %.

1 —{2—[3—MorpkoIin{ybphenoay]pherg:l}-4-[3-(5-chIoro—]H—indol—3-yl)propyl]pszerazine
(5an): LC/MS (m/z) 531 (MH"), RT = 4.34, purity: 81 %.

20 I-{2—[3—(Alozpholin-4—yl)phenmy]phenyl}—4-[3-(5—iodo-]H—indol—3—yl)propyI]pllverazine
(5a0): LC/MS (m/z) 623 (MH), RT = 4.56, purity: 71 %.

1-[2-(3-Methoxyphenoxy)phenyl]-4-[3-(7-fluoro-1H-indol-3-yl)propylJpiperazine (Saq):
LC/MS (m/z) 460 (MH"), RT = 4.38, purity: 70 %.

1-(2-Phenoxyphenyl)-4-[3-(5, 7—dunethyl—1H-mdol-3—yl)propyl]pqverazme(5ar) LC/MS
(m/z) 440 (MH"), RT = 4.64, purity: 78 %.

1-{2-(1,3-Benzodioxolan-5-yloxy)phenyl]-4-[3-(7-bromo-1H-indol-3-yl)propyl]piperazine
30 (5as): LC/MS (w/z) 534 (MH"), RT = 4.46, purity: 75 %.

1-[2-(3,4,5-Trimethoxyphenoxy)phenyl]4-[3-(5-bromo-1H-indol-3-yl)propyl]piperazine
(5at): LC/MS (m/z) 580 (MH"), RT =4.34, purity: 81 %.




5 1-{2- (2, 6- D nmet hox) phenoxy) phenyl J-4-{3-(5-i odo-1Hindol 3

yl ) propyl ] pi perazine (Saj): LOM (mz) 598 ( E'), RT = 426Augpmi2004: 70
% 1-{2-{3- (Woeismehani no) phenoxy] phenyl )-4 {3-(5 fluoro-I| Heé¢pdRborod721

yl ) propyl Jpi perazine (5ak): LM (mz) 501(M RT = 3.18, purity: 87 % 10
I [2-(2, 6-D net hoxyphenoxy) phenyl J-4 f3-(5 fluoro-1Hindol -3

yl ) propyl ] pi perazine (Sal): LCOM (mz) 490 (MH), RT = 4.26, purity: 88 %
| -(2-[3-(Mrpholin-4 yl)phenoxy] phenyl)-4-j'3-(5-brono-1H i ndol -

yl) propyl Jpi perazine 15 (Sam): LOMS (mz) 475 (NM, RT = 4.42, purity: 78
% 1-(2 [3-( E:E‘Hc‘)’l I n-4 vyl ) phenoxy] phenyl)-4 [3-(5-chloro-1Hindol 3

yl ) propyl ] pi HELC/MS (mz) 531 (MJ), RT = 4.34, purity: 81 %

(=]

20 1-{2 [ 35 (MRrdehRlotidsd &W f&géh I

yl ) propy/ Jpi per a2| ne St‘g)%ﬁb Mf@ %‘5% %‘?ﬁogﬂ]@dﬁd&%@%ﬁi@?@mﬂ Yo
| [2-(3 Met Hests/WrRE@s enyl ] - 4-{3- (7l uoro- | H-indol 3 yI)propyI]plperazme
(5aq): LG M5 (mz) 460 (MB:'), RT = 4.38, purity: 70 % 25 1-(2
Phenoxyphenyl)-4 [ 3- (5 7- d| rret hyl -1 H i ndol -3 yl) propyl ] pi peraai ne(5ar):

LO M5 (xn/z) 440 (MH) = 4.64, purity: 78 % 1 [2 (1,3 Benzodi oxol an-5

120 P ol B G RS
[55(364’ |5‘1]6I'irB ra2| ne@iJ 5at bmbﬂ%s%n{;%eg% ?%; YjVkwlqgl?,zdfaoﬁur|t 81l %
27 August 2 S PABAonR oBREDE Gy moeplas e dTiaicels S ielembingt 5

The conpounds v Mb%lddw&mﬁmm S q&gai | able ..
nmet hods. The teasts were as fol Lﬁ isﬁ&%itlon %‘% t‘ﬁ céﬁng %E?n‘@% .
YM 0915 2 t FGRdAEm @6pﬂpﬁm%ﬂw@t@pn&s§onmhﬁicsmhwuea he i nhibition
by drugs of the binding of [3HYM 09151 2 (0.06 nM to nenbranes of human

cl oned dopamine D4.2 receptors expressed in CHO cells is determ ned
15

Inkibition of the binding of [*H}-Spiperone to human D; receptors

By this method, the inhibition by drugs of the binding [*H]Spiperone (0.3 nM) to
membranes of human cloned dopamine D; receptors expressed in CHO-cells is determined

20 in vitro. Method modified from R.G. MacKenzie ef al., Eur. J. Pharm.-Mol. Pharm. Sec.,
1994, 266, 79-85. The results are given in the following Table 1 as ICsg-values.

The affinity of the compounds of the invention to 5-HT1, receptors was determined by
25 measuring the inhibition of binding of a radioactive ligand at 5-HT; receptors as described
in the following test:

Inhibition of *H-5-CT Binding to Human 5-HT;, Receptors.
30
By this method, the inhibition by drugs of the binding of the 5-HT, agonist
3H-5-carboxamido fryptamine (3H-5~C’I_‘) to cloned human 5-HT; 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
35 described by Harrington, M.A. et al, J. Pharmacol. Exp. Ther., 1994, 268, 1098. Human 5-



in vitro. Method nodified from NEN Life Science Products, Inc., technical
data certificate PC2533-10/96. The results are given in tRéALghdt@abag
Table 1 as |1 C50-values. 15 Inhibition of the binding of [3E-Spiperone to
human D3 rec¥Ptdi%78y t his net hod, the inhibition by drugsP@PEMEYBENndi ng
[ 3H] Spi perone (0.3 nM to nenbranes of RBuman cloned dopami ne D3 receptors
expressed in CHOcells is determned 20 in vitro. Method nodified fromR G
MacKenzi e etH'amre@tnrs (49 e selbhomagenate)weereinoubated for lﬁgmzmte&s@’l °@9nse The

{he. conpoundarbf i pulte et £, i o Bt bR e ST ool iang Wis Bliles]

measuring t hey mnlhdiugﬂﬂ oM ﬁm@tcngdmug'l‘hn‘rewshoadnam@nﬂmﬂed by oapindifilattidan thibugh

receptors a in t Inh|b|t|o .of 3

Bi nding to meﬁm dfﬂt .b%hﬁe%?%ﬁﬁwﬁﬁ%w E‘Hﬁﬁ]"?l on by
drugs of thecchxjnnﬁj'ng:reéultbbhtaﬁe&ﬁb»ﬁreagmﬁiiﬁtabﬁdi&}mr boxami do tryptam ne (31
5-CT) to cloned human 5 HTI A receptors stably expressed in transfected
HeLa cells (HA7) (Fargin, A et al, J. Biol. Chem, 1989, 264, 14848) is
determned in vitro. The assay was perfornmed as a nodification of the

met hod described by %a}rrln ton, MA et aX J Pharmacol. Exp. Ther., 1994,
268, 1098. HUbiGowof %mm Ingo Ret Brolg Aynppipsenes0/ 00721 31 HT1A
receptors (40 g of cell hom)genat e) were incubated for 15 mnutes at 37 C
in 50 nmM Tris buffer at pH 7.7 in the presence of 3H 5- CT Non- speci fic
bi ndi ng wag Tdanzeﬂm mefliod, Ithye dbiity qﬂirngttl@hphlﬂ\!h@ﬁccmuhmgmﬁ HThntorvdmibEt i on

Wastermnat Eggqg =Ir'5 an Unifilter ona
Tont e(;f Cel | rves ° 1grd§tme e '(':’(‘)nurfgzlam %Wﬁsa%% e"El%sp er. The
resul ts obt aiiyitd, JaRyqkopkrmieriogy1978 60131 Thefemlts obtairicl iate presesitbd B:Haﬁc BT
Upt ake Into Rat Brain Synaptosones 1o Using this nethod, the ability of

drugs to inhibit the accumulation of 3H5-HT into whole rat brain
synapt osomnesTabis idet erm ned in vitro The assay was perfornmed as descri bed

g)r/eslt;%: ;gl : Wm oYY Timbiion ot To] e 'ﬁﬁib’ +;J;I{ik\’“f’\“ fheq are
*H-5-CT Binding H-5-HT Uptake
| ICso (M) | ICso (M)
1b 78 130
2b 16 2.8
3c 16 27% inhibition af 100nM
3e 24 40% inhibition at 100 nM
& 5a 19 14
- Se ) 10 13
5f 10 4.8 g
Sh 10 55% inhibition at 100nM
5i 10 | 46 % inhibition at 100nM
51 13 4.7
5x 18 33
Sae 26 42% inhibition at 100oM
Sag 26 23
Sai 28 34% inhibition at 160nM

15



Table 1: Inhibition of Inhibition of Conmpound No.'H 5-CT Binding 'H 5-HT
Upt ake I CSO (UM I C50 (nM | b7.8130 2b162.8 3c1627% i nhi bi t Z6Augdst 2006 M
3e2440% i nhiwpleigsgzat 100 nM 5a1914 Sel013 Sf104. 8 Sh1055%¢hnbBkbidoraAn at
100nM 511046 % i nhibition at 100nM 51134. 7 5x1833 Sae2642% i nhi biti on at
100nM Sag2623 Sai 2834% i nhi bition at 100 15 27 August 2004 WO 01149678

PCTI DKOO/ 0072&cordRgh\eR ietiofpoiinds oF tHe lieyeafisinihs WdFitifies il thd dev@bbi RSO
affinities in the, described tests, they are_considered useful in the

treatnent of *GFPARITYasepB hreatment phatfestivrfradars. grch elepioaniqns seneralissd et y
di sorder, pagixtetylHiseadepanicisRed] oR o @iscead Sosial ARG ndARRY 2
and eating ‘disorders, psychosis and .neurog&gll cal disorders such as

i schaeni a an@isydes.psycheriepnd neurobzioal digenders guch 28 Sscinreaiiagnd senile dementia.

R



1. A conpound represented by the general fornmula | R$ 5 wherein Z

represents NH,L NR'', 0 or S R'' represents hydrogen or Cl1Z26AH9%SiRO0OR? and
R8 i ndependently represent hydrogen, hal ogen, Cl-6-al kyl, C3_8-cycloal kyl,
CN, CF3 10 or Cl-6-al koxy; or R7 and R8 together forma 5- or 6-nenbered
aryl or heteroaryl fused to the benzene-#ing. Y represents N, C or CH, the
dotted |ine ;ﬁﬁﬁgsents an optional ‘bond; 15 R6 and R6, represent H or
Cl_6-al kyl ; represents -0- or -S; nis 2, 3, 4or 5 ms2or3;, R, R
R3, R4 and R5 are independently sel ect ed fronta group consisting of

hydr ogen, | o gen Cl-6-al kyl . |, C2-6-al kynyl,
C3_5- cycloalay dﬂ?ﬁ?%%ﬁﬁbiﬁ% V5%§§“E£ 6-al kyl , CL. 6- al koxy,
C3_8- cycloal&exy, Cl 6- alki?sulfanyl acyl, and NRORL1O wherein RO and R10

i ndependent |y ent "R CI-6 aIkyI C2 6-al kenyl, C2_6-al kynyl,
C3. 8-cycl oal k K§H— ﬁq y R10 together with the nitrogen to which
they are att: “form af pe’phol i nyl, 1-piperidinyl, 1-honopiperadinyl,

1- pi per azi nyl, 1 honopi perrezi rt 1-imdazolyl, I-pyrrolyl, or pyrazolyl,
all of which may be further Stituted with 25 Cl-6-alkyl; or two

adj acent substituents of R6 t.ggether forma ring fused to the phenyl
ring selected fromthe g#%up consi sting of 27 August 2004 34 /W/ R W\Rv
wherein Wis 0 or S, and R arfd R' are hydrogen or Cl_6-al kyl. 2. The
conmpound according to claim| wherein Zis NH and the aryl is connected in
5 position 3. 3. The conpound according to any of the preceding clains
wherein R7 and R$ independently are selected from hydrogen, hal ogen and

d . 6-al k.yI O(Nhgﬁinai' %p@%erﬁ?ﬂﬁt, ﬂﬁr’”, O or S; R’ represents hydrogen or Ci¢-alkyl;

R” and R? independently represent hydrogen; halogen, C;¢-alkyl, Cs.s-cycloalkyl, CN, CF;
10 or Ci4-alkoxy; or R’ and R® together form a 5- or 6-membered aryl or heteroaryl fused to

the benzene-ring.

-Y represents N, C or CH;
the dotted line represents an optional bond;
15 R®and R® represent H or Cy.¢-alkyl;
X represents -O- or-S-;mis 2, 3,4 or 5;
m is 2 or 3;
R R® R%, R* and R® are independently selected from a group consisting of hydrogen,
halogen, C,s-alkyl, Cz,g-aikenyl, Cye-alkynyl, Cis-cycloalkyl, aryl, hydroxy, hydroxy-
20 Crg-alkyl, Cis-alkoxy, Cjg-cycloalkoxy, Cy.¢-alkylsulfanyl, acyl, and NR’R!® wherein R’
and R' independently represent hydrogen, Cj.g-alkyl, Cyg-alkenyl, Cyg-alkynyl,
Cs.g-cycloalkyl or aryl; or R® and R together with the nitrogen to which they are attached
form a 1-morpholinyl, 1-piperidinyl, 1-homopiperidinyl, 1-piperazinyl, 1-homopiperazinyl,
1-imidazolyl, 1l-pyrrolyl, or pyrazolyl, all of which may be further substituted with
25 Cpre-alkyl: '
or two adjacent substituents of R'- R’ together form a ring fused to the phenyl ring selected

from the group consisting of



forma fused pyridyl-ring. 10 4. The conpound according to any of the
preceding clains wherein nis 2,3 or 4. 5. The conpound a€¢toHaNsiglbd any
of the preceding clains wherein inis 2. 15 6. The compound, according to
any of the preceding clains wherein R6 and R6' are both hydrogen. 7. The
conpound according to any of the precedlnﬁ'clalns Yis N 20 8. The
conpound accordln ,to any of the p&ecedlng cI irms wherein R, R2, R3, R4

and R5 |ndepeﬁa§2 |y -ar'e selzect.ed om h n, al koxy, and NRORL wher ei n
R9 and R nde ently iﬁ

resent hydrogen or|Cl-6-al kyl; or R9 and R10

t oget her forﬁraj y ok _twe of ] nt of R, R, R3, R4 and R5
together forma fused ring consis¥ing. of -0-, -OCH2-CH2-O, or
-CH2- CH2- CH2-.. 25 9.. The co ound qccordlng to any of the precedlng cl ai s
wherei n one dtherelibWds Orer S, sl R’ aud R gt Byd1ogg o8 CesAkYL hydr ogen. 10. The

conpound according to any of the preceding clains, said compound being: 30
1-{l : . o : .
- [ 3- (di met hy RPanthsosopmened poariing, o) claing 2. wheepin Foésl NEL g11d) e tayyl] isi oarestedria;

1- [1-(1,33be g%glpyolan 5-yl oxy) phenyl ] -4-[2- (1H i ndol - 3-yl ) et hyl ] pi perazi n
e; 27 August 4 35 1-{ 1-[3-(dinethylam no)phenoxy] phenyl)-4-[3-(1
H- i ndol - 3-yl ) propyl ] pi perazi ne; 1-[
|]-|-I(I:!l- dgl b gnyz/ﬁglpffg%/??}n? pe%lgéz(c\(:}r)]lgthen% ]any éfg ﬂgel preceding claims wherein R? and R®
[ 2- (1, 3- benz éalepondkrily- &re wstleotyd fiomnlyidrogén,| Bhlogeh -aadlGatilyl br Ridal K together
-yl) ropyl] Zi 2- (2 nmet hoxyphenoxy), phenyl]-4-[3-(5-fluoro-1
H i ndol - 3- yI@ﬁBﬁH& #h gﬁd?{
1-[ 2- (1, 4ebenzodi oxan- 6- onxy)phenyI] 4- [3 (I Hindol -3yl ) propyl ] pi perazi ne
1-12-(1, 4-beg gﬂﬁoxan 5-yl oxy) phenyl¥ S-fluoro-1 Hindol-3
-yl ) propyl ] pfp sppgounflaccording to any o the | prece ing claims whereinn is 2,3 or 4.
[ 2- (1, 4- benzodi oxan- 5- onxy)phenyI] 4-13-(6-chloro- I Hindol -
yl ) propyl ] pi perazi ne 1-
[ 2- (1, 4- benz 8di Br£angoyndesording ipny off the precelink¢laims wherein m is 2.
FLindoI 3-yl ) propyl ] pi perazi ne
1-[2-(2- nethoxyphenoxy)phenyl] 4-13-(6-chloro-1 Hindol -
- yI ) pr opyﬁ] pbp elhgzompowdl. accprding3o mny hﬁﬁpphmdmg)chmyvﬂl}rcm R3afGRE hrobath 1
H i ndo %% &ql]plpera2|ne 1-[ 2- (2- met hoxyphenoxy) phenyl ] -4-[3-(1
H i ndo 3 yI % ] pi per azi ne;

7. The compound according to any of the preceding claims Y is N.

20 8. The compound according to any of the preceding claims wherein R!, R?, R?, R* and R®
independently are selected from hydrogen, alkoxy, and NR°R'® wherein R® and R
independently represent hydrogen or Cig-alkyl; or R’ and R! together form a
1-morpholino; or two of adjacent of R, R?, R, R* and R’ together fofm a fused ring
consisting of -0-CH,-0-, -0-CH,-CH,-O-, or -CH,-CH,-CH,-.

25 )

9. The compound according to any of the preceding claims wherein one or two of R}, R?,
R, R* and R® are not hydrogen.

10. The compound according to any of the preceding claims, said compound being:
30 1-{1-[3-(dimethylamino)phenoxy]phenyl}-4-[2-(1 H-indol-3-yl)ethyl]piperazine;
1-[1-(1,3-benzodioxolan-5-yloxy)phenyl}-4-[2-(1H-indol-3-yl)ethyl]piperazine;



2 phenoxyphenyl)-4-[4-(1 Hindol-3-yl)butyl]pi perazi ne;
2- (1, 3- benzodi oxol an-5-yl oxy) phenyl | - 4- [ 4- (1H i ndol - 3- y%’BUQI&thQD‘ﬂ)eram n
1- [2-(2-net hoxyphenoxy)phenyl] -4- [2-(6-chloro-1 Hindol-3 -yl)

hyI] pi perazine; 151 - [2-(1,3

enzodi oxol an- 5-yl oxy) phenyl ]-4-[2-(6-ch¥oro-1 Hindol-3
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2- ngt hax II(IBSMXdemﬁlslyléxy[)@mﬁﬁ]-ﬁl[M-ehl&m 1H-indol-3-yl)ethyl]piperazine;
2- met hdsly éﬁwmwpﬁenaxst)@epyl]-ér@é? -Ghlpro-1H-indol-3-yl)ethyl]piperazine;

2-

)

n

0

2-(

ndol - 3-yl )pr%EyIJ pi perazin
2-(

gd0| 3-yl )i g@%&ﬂﬁﬁx@ﬁﬁeﬁgiﬂﬁlenﬁz 4£M-Q Ilﬂd%Q@éd)%@tyl]mperazm
e

n

2-

2-

2-

;EI—‘II—‘

1, 3- benzodi oxol an- ¥ or o-1 Hindol - 3-yl) propyl ]
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25  1-(2-phenoxyphenyl)-4-[3-(1H-indol-3-yl)propyl]piperazine;
1-(2-phenoxyphenyl)-4-[3-(5-fluoro-1H-indol-3-yl)propyl] piperazine;
1-(2-phenoxyphenyl)-4-[3-(5-bromo-1H-indol-3 —yl)propyl] piperazine;
1-[2-(2,6-dimethoxyphenoxy)phenyl]-4-[3-(5-bromo-1H-indol-3-yl)propyl]piperazine;
1-[2-(3-(dimethylamino)phenoxy)phenyl]-4-[3-(5-methyl-1H-indol-3-yl)propyl]piperazine;

30 1-(2-phenoxyphenyl)-4-[3-(5-chloro-1H-indol-3-yl)propyl]piperazine;
1-[2-(1,3-benzodioxolan-5-yloxy)phenyl}-4-[ 3-(5-methyl-1H-indol-3-yl)propyl]piperazine;
1-[2-(2-methoxyphenoxy)phenyl]-4-[3-(5-fluoro-1H-indol-3-yl)propyl]piperazine;
1-{2-(2-methoxyphenoxy)phenyl]-4-[3-(7-chloro- 1 H-indol-3-yl)propy!|piperazine;



eﬁiz?ngenmdl oxol an- 5-yl oxy) phenyl ] -4-[3-(5-chl oro-| I—l—b?/d_\ugusfi;%ﬁpropyl
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30 1-[2-(3-methoxyphenoxy)phenyl]-4-[3-(7-fluoro-1H-indol-3-yl)propyl]piperazine;
1-(2-phenoxyphenyl)-4-[3-(5,7-dimethyl-1H-indol-3-yl)propyl]piperazine;
1-[2-(1,3-benzodioxolan-5-yloxy)phenyl]-4-[3-(7-bromo-1H-indol-3-y)propyl}piperazine;
or 1-[2-(3,4,5-trimethoxyphenoxy)phenyl]-4-[3-(5-bromo-1H-~indol-3-yl)propyl]piperazine.



har maceutically acceptable carriers or diluents. 12. The use of a_conpound
gf Formul a | acgording to any of the clains 1-10 or an aci &/ A4S EP8h salt
t hereof for the manufacture of a pharnaceutical preparation for the
treatment of 10 the depression, psychosis, generalised anxiety disorder,
pani ¢ di sorder, obsessive conpulsive dis¥rder, inpulse control disorder,

al cohol abuse, aggression, ischaem a, senile denentia, social phobia or
eating di sorder.

11. A pharmaceutical composition comprising at least one compound of Formula I
according fo any of the claims 1-10 or a pharmaceutically acceptable acid addition salt
5 thereof in a therapeutically effective amount and in combination with one or more

pharmaceutically acceptable carriers or diluents.

12. The use of a compound of Formula I according to any of the claims 1-10 or an acid
addition salt thereof for the manufacture of a pharmaceutical preparation for the treatment of
10  the depression, psychosis, generalised anxiety disorder, panic disorder, obsessive
compulsive disorder, impulse control disorder, alcohol abuse, aggression, ischaemia, senile

dementia, social phobia or eating disorder. =





