WO 01/ 49677 PCT/ DKOO/ 00720 Phenyl pi perazinyl Derivatives Field of the
I nvention 5 The present invention relates to a novel class of substituted

phenyl pi pgiAni0ys; derivatives having affinity for dopam ngi¥kdorpeeRt or s.
The conpounds are useful in the treatnent of certain psychiatric and

neur ol ogi ¢ di sorders, including psychosis. Background of the Invention. 10

Dopam ne %&gﬁg&@%ﬁlﬁﬂeﬁggﬁg& t he dopam ne D2 subfam |y of receptors,

which is con r 0 be responsible for the antipsychotic effects of
neurol eptics. The side effects of neuroleptic drugs, which primarily exert
their effect. via anta ?_nism of D2 receptors, are known to be due to D2
recept or P@d&ﬂ’%ﬁ?‘i"% YRe striatal regions of the 15 brain. However,
dopam ne D4 receptors are primarily located in areas of the brain other
than striatum suggesting that antagonists of the dopam ne D4 receptor wl|
be devoi dlhef pestntapyestinond atlates de efrfevet slasThifs substitutddu phemthgidertayinyhe

anti psychoti.c ..clgzapin whi.ch. exerts_higher affinity for D4 than. D2
receBt )(;r s,dtegﬁﬂf“feé %a ﬁ’l%i ﬁgm\{\gﬁrrmﬁnﬁ}ﬁ Bare%gpfaé* Fé’ef%’o?%{;?narqélﬁeé{ll%l .

Nat ur e 199f¢ tréRfhentdQerthiddsOonhiMBidiafll Ao icRﬁé‘(ﬁ@élﬁ,hnBﬁéﬁhg chg$6. 16,
507-526 and Sanner Exp. Opin. Ther. Patents 1998, 8, 383-393). A nunber of

D4 |igands, which were postulated to be selective D4 receptor antagonists
(L-745, 87 %rl'l{d U1 ]1% 8& hayve been shown to posses antipsychotic potenti al
25 ( MansbachraroWld oG Inyellon. o col ogy 1998, 135, 194-200). However,
recentipy i s has been reported that these conpounds are partial D4 receptor
agonists in various in vitro efficacy assays (Gazi et al. Br. J.

Phar macol .Dagggne Dp recepions e g dhazdoniamine By sublmily of preptescwhichinog, 128,

613- 620) . - ' ; ' Lch i apn effective
antips yzz hOCEIH%I?é}Igé @B%{e&&rﬁsﬁgﬁ]{%g@éﬁ%&]ﬁ)@%&% Qgetgﬁgﬁfnﬁ&e@cs arffecol . 1999,
30 128, 6X3fc6R0f nedrorpeddeaips) Whichprildaginelert théit effe@ivr ddonizin 6¥Dy ecept or

agoni sts or antagonjsts, nmay_ have beneficial effects agal nst psychoses. WO
01/ 49677 PESPINOE DI to be due to D, receptor antagonism in the striafal regions of'the
15  brain. However, dopamine Dy receptors are primarily located in areas of the brain
other than striatum, suggesting that antagonists of the dopamine D, receptor will be
devoid of extrapyramidal side effects. This is illustrated by the antipsychotic
clozapine, which exerts higher affinity for D, than D, receptors, and is lacking
extrapyramidal side effects (Van Tol et al. Nature 1991, 350, 610; Hadley Medicinal
20  Research Reviews 1996, 16, 507-526 and Sanner Exp. Opin. Ther. Patents 1998, 8,

383-393).

A number of Dy ligands, which were postulated to be selective D4 receptor antagonists
(L-745,879 and U-101958) have been shown to posses antipsychotic potential

25 (Mansbach et al. Psychopharmacology 1998, 135, 194-200). However, recently is has
been reported that 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). Furthermore, it was shown that clozapine, which is
an effective antipsychotic, is a silent antagonist (Gazi et al. Br. J. Pharmacol. 1999,

30 128, 613-620).

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

have beneficial effects against psychoses.



2 Dopam ne D4 antagonists may al so be useful for the treatnent of cognitive
deficits (Jentsch et al. Psychopharnmacol ogy 1999, 142, 78-84. It has al so
been sugge@vederhat dopam ne D4 antagoni sts may be usef ul PCDDKedMT20 5
dyskinesia occurring as a result of the treatnent of Parkinson's disease
with L-dopa (Tahar et al. Eur. J Phar?mcol. 2000, 399, 183-186). Dopani ne

D3 recept QhchaaliSODPS 1Bk Omb ] fR .k ec s, and
they are pr(gpfaerlent fpal ig} I ocat%glsgﬁgﬁlggr%ﬁgpﬁleegﬁ%gns OFF%C%%MLV%&?%&?%OWI of f et
al . Nat ur dJentstd el 1085y cBdiharbbolag11999s i) 7884 he nucl eus accunbens, where

dopam ne receptor bl ockade has been associated with anti psychotic activity

(Wllner Int. dinical Psychopharnmacol ogy 1997, 12, 297-308). Furthernore,
an el evati t i (8 s0)] f
1PRasAfisol thien kepbie® thabBopdnBRE DY, ?ﬁetégbrﬂstg Eﬁgtb'earﬁ%ﬁl %rq{e:%uc% Gen.

schi zophreni ¢ brains has been reported evi c
Psychi at r yyslgagsia serurasas3apsuliTfghe froatmentDH Ragddepindy dissssayithilsdsparay 15

of fer the tential f n eff LV Lp hotic therapy, free of the
ext rapyrarﬁ? EiR 4 ah g%r‘%?g@fngcfﬁfi{'@e%&&gtt&%f%ﬁ anti psychotic drugs, which
primarily exert their effect by blockade of D2 receptors (Shafer et al.

Psychopha iRIY; :&RBtorsl Mo btohB o thRE i ' rgfy Revi ews
2000, 31, 277- 587).3 Zogl\(;tr)reo({)/er,o 0rece torlﬁeblgggggfg]gﬁ?zdsﬂl}ﬁ&?%ﬁ% %ﬁsl i ght

sti rmul at i dreyi aretpefersntfliolvcatied do litdne reghns aifdi bein Sakolodf etbalaNafwe,t ex
1996, .6, =5 , I coyl d benefici al agai nst egat.ive s tonms and
cogni tlfévqué?’i é?%sl%ﬂ%@i ﬁltlcgﬂ a%qﬁ‘?\ Dé‘ﬁﬁ}li&ﬁﬂ’rné . ] reag@?atni‘%ﬁ,rec ani ne D3
ant agoni stpfockade MY SHRA Bo@MeAUNNh Simiptslness RStk NWHREr 9 abwmEr - |

Pharmacol . 1997, 321, R7-R9) and do nof ‘cause changes in proflactin (Reavill
et al. J. Drxeciopbemaselogy RS, 12h297-308)0Burtipaaore] abdletatdm)of tigoleselqidnt | y, D3

ant agoni st | roperties of ap antipsychot.ic.dr coul d .reduce .t he negative
synpt ons té%]%pgogsgﬁf F@‘él“ 1%1@?1? 8? t“ 12&3%%2?5%15 pas lg%nir 9’%94@91@&@ ffect
profile wdrbh.r @emerdychiirzP99and4h02 8RRl Thefdiaiag €S - redéhtéRRAIMBtPR§IONI St S
have al so been considered relevant in the treatnment of schizophrenia
(Wist dwv etoffer thepetential fohan pifectivei antipsyobeliqythelapyy freg of dgs exfowyranvidnlo1/ 49677
PCT/ DKOO/ Qfit2Qecf of the classical antipsychotic drugs, which primarily exert their effect by

blockade of D, receptors (Shafer et al. Psychopharmacology 1998, 135, 1-16;

Schwartz et al. Brain Research Reviews 2000, 31, 277-287).

20 Moreover, D3 receptor blockade results in a slight stimulation in the prefrontal cortex
(Merchant et al. Cerebral Cortex 1996, 6, 561-570), which could be beneficial against
negative symptoms and cognitive deficits associated with schizophrenia. In addition,
dopamine Ds antagonists can reverse D, antagonist-induced EPS (Millan et al. Eur. J.
Pharmacol. 1997, 321, R7-R9) and do not cause changes in prolactin (Reavill et al. J.

25 Pharmacol. Exp. Ther. 2000, 294, 1154-1165). Consequently, D; 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.

30 Dopamine D3 agonists have also been considered relevant in the treatment of

schizophrenia (Wustow et al. Current Pharmaceutical Design 1997, 3, 391-404).



A nunber of dopam ne D4 |igands, which can be described by the general
formula Het (CH2)1 2 NN -Ar 5 wherein Het is 3-pyrrol o[ 2, 3-b] pyridinyl,
2- benzi mwi@aohysl7 3-i ndazolyl, 2-indolyl, 3- benzofuranyl PCT/DK00/00720

i mdazo[1, 2-a] pyridinyl, 3-furo[?2, 3- b]eg)yri di nyl and 3-benzofuranyl and Ar
is optionally substituted phenyl, have®been described in WO 9420497, WO

9422839, - - 414, US
5700802 and 3. Ra. Bhem 1ase s S CIR aes ros PEEPARRBER T o (o

certain 1-(3-piperazi nopropyl or 3-piperidinopropyl)benzim- dazol es having
dopam nergic activity. According to the present invention a novel class of
dopam ne D4 ligands is provided. 15 y of\ the conpounds of the invention
al so have affinity for the—degay)ne—By recepgjarand as nentioned above,
dopam ne D3 antagoni stic properties of \an gntipsychotic drug may reduce

t he negative synptons and cognitive def ¢t of schi zophrenia and result
in an inproved side effect profile. 20 Sonme of the conpounds of the
invention also have affinity for 5-HT receptors such as the 5-HT1A and the
5- HT2A receptor and/or the 5-HT transporter. Sunmmary of the Invention 25

Accor di ngiwherdih &ep iss3epitrolofy®blpyeidinyd| Bbasihblanslyk B-i6@pBuTmndosnj ng t he
formula I WO 01/49677 PCT/DKO0O/00720 4 Rl R11 R12 R -(CQ12Z2)\ (CH2)mN
.V R13 RbYenyofyrapyl, imidazo[l,2-a]pyridinyl, 3-furo[2,3-blpyridinyl and 3-benzofuranyl

and Ar is optionally substituted phenyl, have been described in WO 9420497, WO

9422839, WO 9421630, WO 9424104, WO 9909025, WO 9529911, WO 9625414,

US 5700802 and J. Med. Chem. 1996, 39(19),1941-2.

10
WO 9604250 relates to certain 1-(3-piperazinopropyl or 3-piperidinopropyl)benzimi-

dazoles having dopaminergic activity.

According to the present invention a novel class of dopamine D4 ligands is provided.
15
Many of the compounds of the invention also have affinity for the dopamine D;
receptor and as mentioned above, dopamine D; antagonistic properties of an
antipsychotic drug may reduce the negative symptoms and cognitive deficits of
schizophrenia and result in an improved side effect profile.
20
Some of the compounds of the invention also have affinity for 5-HT receptors such as

the 5-HT 4 and the 5-HT>4 receptor and/or the 5-HT transporter.

Summary of the Invention
25

Accordingly, the present invention relates to novel compounds having the formula I



ALk Wwherein Xis N, NRR CR Oor S Z and Y are selected fromN and CR
and Ris hydrogen, Cl _6-al kyl or acyl; provided that at |east one of X, Y
and Z i svwOhstwsroatomy 5 Uis CRA or N, Vis C CH or N, panokpérer7dott ed
line emanating from X i ndicates a bond when X is C and no bond when X is N
or CH 1o Alk is Cl_6-alkyl; Wis a rlfﬁg of fornula -NR14R15 wherein R14
and R15 together with th% nitrogen atom to which they are attached forma
5 to 6 nenbered ring, whijch may contain an additirvnal hgteroatom sel ected
fromN, 0 and S, apd whi gh may be substituted one or 15/nobre tinmes with

substituents sel ecte , trifl gord thyI ro, cyano, Cl _
Brtcrel@- al ko; kehi o,
hyg,r/voxy Cl_6\al k Cl_6 al kyl am no,
. SP ?l .

6-al kyl, C2_6-al kenyl
Cl 6- al kyI sul fonyl , 0
-(C1.6-al kyl ) am ﬂo acyl, a¥ nocarbon 1 6- aI nocar bonyl, and a
-(C1_6-al kyl yami nocarbonyl ; or Wis a phenoxy g4 phenyl sul fanyl group,
V\/ni ch may be substituted one or nore tinmes with 20 substituents sel ected
from hal ogen, trifluoronethyl, nitro, cyano, Cl_6-alkyl, C#6- al kenyl,
C2_6-allcynyl, Cl_6-al koxy, Cl_6-al kylthio, Cl_6-alkylsulfonyl, hydroxy,

hydr oXYy- C%rﬁﬁbé’ﬂsN@ﬂR@R @%L@ @iaﬁﬂl‘ﬁﬁ}e@élecgﬁ ﬁ(oﬁlNﬁanﬁldﬂla)a@'ﬁfgo acyl,

ani nocar bonyl, Cl _6-"al Kyl am nocar bonyl , -(Cl_6-al kyl )am nocar bonyl, a
et hyl enedihyshpgandia-atsylvy| aswd pivdasd @ammasmel%fx R2andRB js FdeterBatbm;R12 and
R13 are sel ected from hydrogen, hal ogen, trifluoronmethyl, nitro, cyano,

Cl_6-al kyl, C2_6-al kenyl, C2.6-al kynyl, Cl1_6-al koxy, C1_6- al kylthio, Cl1_6
WD 01/ 496 T17isREAT &KQ0/ 00720 5 al kyl sul fonyl, hydroxy, hydroxy-Cl_6 alkyl,
am no, Cl _6-al kylamno, di-(Cl_6- allcyl)amno, acyl, am nocarbonyl,
Cl_6-al kyl am nocar bonyl and di-(Cl_6- alkyl)amno c arb onyl, 5 nis 1, or

2, mis 1 vV %’C,?@H %r I\ﬁ, aftd th%;dotted line émanating from X indicates a bond when X is C
and no bond when X is N or CH;

10 Alkis Cig-alkyl,;

W is a ring of formula -NR'“R'® wherein R'* and R' together with the nitrogen atom
to which they are attached form a 5 to 6 membered ring, which may contain an
additional heteroatom selected from N, O and S, and which may be substituted one or

15 more times with substituents selected from halogen, trifluoromethyl, nitro, cyano, C;.
s-alkyl, Css-alkenyl, Cy¢-alkynyl, Ci¢-alkoxy, Ci¢-alkylthio, C;.¢-alkylsulfonyl,
hydroxy, hydroxy-C. alkyl, amino, C;¢-alkylamino, di-(C;.¢-alkyl)amino, acyl,
aminocarbonyl, Ci.¢-alkylaminocarbonyl, and a di-(C;.¢-alkyl)aminocarbonyl; or W is
a phenoxy or phenylsulfanyl group, which may be substituted one or more times with

20  substituents selected from halogen, trifluoromethyl, nitro, cyano, Cig-alkyl, Cy-
alkenyl, C,¢-alkynyl, Cj¢-alkoxy, Ci.¢-alkylthio, C;.¢-alkylsulfonyl, hydroxy,
hydroxy-Ci.¢ alkyl, amino, C;_¢-alkylamino, di-(C_¢-alkyl)amino, acyl,
aminocarbonyl, Cy.¢-alkylaminocarbonyl, di-(C;.¢-alkyl)aminocarbonyl, a
ethylenedioxy and a methylene dioxy group;

25
R, R% R, RY R, R and R'? are selected from hydrogen, halogen, trifluoromethyl,
nitro, cyano, Cy.s-alkyl, Cs.¢-alkenyl, C,¢-alkynyl, Cj¢-alkoxy, Ci¢-alkylthio, C;.-



and acid addition salts thereof. In one enbodi nent of the invention Wis an
optionally substituted norpholino, 10 piperidinyl or pyrrolidinyl group, in
parti cul avoan4®pti onal |y substituted norpholino group. |PCHEDEDEN720

enbodi ment of the invention, Wis an optionally substituted phenoxy or
phenyl sul fanyl group. 15 In a particular enbodi ment of the invention, Ak

is methyl. h ti e di nen the ;invention Uis C X is
Ry e AR HRAY, BT IR Ao S G o < ne

remai nder atifylyahenoyodogt; uhinatatbopek I kalkylamindérbas0ast Mg, Q- a further

enbodi nment he .present_invention relates to conpounds of formula I

wher ei n ma}l@)g;m catpogyl, 5. The conpounds of the invention have been found
to show affinity for the dopam ne 25 D4 receptor and nany of the conpounds
al so have affinity for the dopam ne D3 receptor. The conpounds of the

i nvent bonnas &, otk rmfiot £2,30A4s def;ed useful for the treatnent of psychoses

i ncluding the positive and negative synptons of schizophrenia. 30 Further,
many of the conpounds have been found also to show affinity for

ser ot oner Gh§ 2¢18G88HBH Sa Wele8f tO0 have 5-HT reuptake inhibiting effect. WO
01/ 49677 PCT/ DKOO/ 00720 6 Such conpounds may be useful for the treatnent
of disorders caused by inbalances in the serotonergic systemi ncl udi ng

af fective  di sorder such. as _general.ised anxi.et di sor der ani c di sorder,
obsessiveI%8ﬂ%ﬁ@§?§gwaﬂygpﬁHpgnﬂ%bﬁt§§P8Hggﬁ@W§éE¥@§§ @Wﬁpgﬂgﬁnpounds with
conbi ned gfifeiairyl 8f pEeRARI L, AphrBoltlr MeHEBLALSBRHRH thdighatinoHT
transporter may have the further benefit of i nproved effect on other
psychi at rigoupsynpt ons whi ch are seen in schizophrenic patients such as
depressive and anxiety synptons. 10 In another aspect, the present
i nvention provides a pharnmaceutical conposition

In another embodiment of the invention, W is an optionally substituted phenoxy or

phenylsulfanyl group.
15
In a particular embodiment of the invention, Alk is methyl.
In another particular embodiment of the invention Uis C, Xis NR, Yis CH, Zis C
and the thus formed indole is attached to the remainder of the molecule via position 3.
20

According to a further embodiment, the present invention relates to compounds of

formula I whereinm is 3, 4, 5 or 6.

The compounds of the invention have been found to show affinity for the dopamine
25 Dg4 receptor and many of the compounds also have affinity for the dopamine Dj
receptor. The compounds of the invention are therefore considered useful for the

treatment of psychoses including the positive and negative symptoms of

schizophrenia.

30  Further, many of the compounds have been found also to show affinity for

serotonergic receptors and /or to have 5-HT reuptake inhibiting effect.



conprising at |east one conmpound of Forrmula | as defined above or a

phar maceutically acceptable acid addition salt thereof in conmbination with
one or W0 el/pear maceutically acceptable carriers or di | uP@T/®KoUBI7RO a
further aspect, the present invention provides the use of a compound of
Fornula | as defined above or an acidéaddition salt thereof for the

manuf act ur I e i reat nent _of the above
ment i oned f@g? ?s. QBSE al Iq&eS kosrglﬁ? p%ﬁ%%ﬁt%?dgﬁ%edew%ag% (fb ngnetfﬁf%%w of the
conpounds tied sgetaerfic Epsten|iacludigi Sftectise @pordsd, susbMBr genbh@ik@DindsY such

optical isponmers are Isc(:->1 enbraced by the invention. The term Cl_6 al kyl
refers to d5OHie 18 dern BPSSFR RGPS Ve QipQrder. HERFESHPT 3gASEIFESiPld 25 si x
carbon atons inclusive, such as nethyl, ethyl, 1-propyl, 2-propyl, 1-butyl,
2-butyl, 2-nmethyl-2-propyl and 2-nethyl- | -propyl. Simlarly, C2_6

al kenyb afangpusdsavithopmbinedsyffectsiar dbyamide $,gmadt eHTuebeptsro upd/ohthei g from
two to si rbon at ons, ing¢ludi ne _.doubl e bopd_and trjple band,
respect i vﬁiﬁm@@ft%my&@%ﬁweﬁﬁﬂ% ﬁ?}&ﬁt 8 WPmE‘?f{]@ﬁ%t,one‘?t VrRavehigrignynyl |
and but ynylp Fﬁnaﬂﬁﬁﬁhhﬁé Qbdh fmg‘chiz%gﬁreﬁ&y atfeRfs&lush b d@pfeQlitl bnd bnfidtd

al kyl car bonyl . WD 01/ 49677 PCT/ DKOO/ 00720 7 The terms CL 6 al koxy® CL 6
al kyl t hi osy@ptogasal kyl sul fonyl, Cl1_6 al kyl am no, di-(Cl_6- alkyl)am no,
Cl_6-al kyl am nocar bonyl, di-(Cl1_6-al kyl)am nocarbonyl, hydroxy-Cl_6 al kyl,
Cl. 6 al kyl carbonyl etc. designate such groups in which the C1_6 al kyl group
i's as 1odefih ne@tRpPoaectd t}k&amE@&@m fReMor hbHidbs & PHAfRacclfi®OcdipdsAda. The
ring of formula -NR14R15 wherein R14 and R15 together with the nitrogen
atomto wAMPHsiNgept aleastaonachedpdusdmod Somenls henabedesimedi abpwst azambon
atons, whi . cont aj n. . addi. t i on het er.oat om.sel ect formN O
and S, is p%r e e¥létbﬁja§ﬁ/yaa%§é@%ﬂr]%taa 81(:(11 gﬁltﬁ%n. > {r(tal ey &d C@E%%%W&swﬁg PheT

i nvent i on najre peaaocutitalls etaeptablé dafrtsn or diluents.

15 In a further aspect, the present invention provides 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 above mentioned disorders.

Detailed Description of the Invention
20
Some of the compounds of general Formula I exist as optical isomers thereof and such

optical isomers are also embraced by the invention.

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

Similarly, C,.s alkenyl and C,.s alkynyl, respectively, designate such groups having
from two to six carbon atoms, including one double bond and triple bond respectively,

30  such as ethenyl, propenyl, butenyl, ethynyl, propynyl, and butynyl.

As used herein the term acyl refers to a formyl or Cy.¢ alkylcarbonyl.



15 1-(2-met hyl - 3-[ 3- (di net hyl am no) phenoxy] phenyl )-4-[ 3-(1Hindol - 3-yl ) -
ropyl ] pi perazi ne,
-[ 3- (1HWOdoko63? yl ) propyl ] - 4-[ 2- net hyl - 3- (nor phol i n- 4- yl peph&ayD({7R0 per azi n

- et hyl - 3- (mor phol i n-4-yl ) phenyl ] -4 [4- (1H i ndol - 3-yl) butyl ] pi perazi ne,
- met e e/ Cp R Qltidky4 oYk JaBbemy, I 4- diyisiRsd, Uer Can sl aliz@, 20

ropyl ] pi per azi ne,

2

2

g- et hyplkyBains, phoi-lylmingqatheny], | diqCh 4l irscarbbhyl, ndykizky-Cy.q
t i . . .

o L LRNBEET, tcasbony sfc, desieats suph esops iyich e Gins AV BoBD o 95

nyl

] pi defiged dvel25 1- {3-[3-(Di et hyl am no) phenoxy] - 2- net hyl phenyl }
-4-[3-(5-fluoro-I Hindol-3- yl)propyl]pi perazine,
1-[ 2- Mt hyl - 3- (3, 4, 5-tri met hoxyphenoxy) phenyl ] -4-[3-(5-fluoro-|Hindol-3-

yl ) propyl ) | : -

{3-[3-(Di ]e}%%(%%g?h&éﬁg Elr‘%érr?o%‘f’?%pﬁ%“%%?ﬁilﬁﬁ%ny| }-4-[3-(5-chl oro-1 Hindol - 3- 30
yl ) propyl ] pi perazine, 1- {3-[3-(D ethyl am no)phenoxy] - 2- et hyl phenyl }
-4-[3-(5, 7;di fl uoro-| Hindg) -3- yl)prgpyl ]@éper azine, WO 01/49677

PCT/ DKOO/ dd9 7 of fatmula piRnR - whersiiR 5 dndliFre togsthep Hathdhe nisregay piom to

-4-[3-(5-¢hl: = ' ~3- |1 Di gl .

(315 (D1 cubel] Syl QS o WES RO LB e ohioop oy whjch may

yl ) pr apyl kpntper @z addtiorsl hefeBatom selected form N, O and S, is preferably a saturated

- (2, 6-Di net hyl nor phol i n-4-yl ) -2-net hyl phenyl ]-4-[3-(5-fluoro- | Hindol-3-
yl ) propyl T2%; 4- di azepan, 1- {3-[3-(Di nethyl ai ni no) phenoxy] - 2- net hyl phenyl }
-4-[3 -(5-fluoro- 1Hindol-3 - yl)propyl]piperazine, 1- [3 -(1,

- Benzodi oxol an- 5 -yl oxy)-2-net hyl phenyl] -4- [ 3 - (1 Hindo |-3 - 10

yl ) pr opy!| Ppéfpeecdedmpqunds of the invention are compounds selected from:

[
[
[
)
[
)
[
e

15 1-(2-methyl-3-[3-(dimethylamino)phenoxy]phenyl)-4-[3-(1H-indol-3-yl)-
propyl]piperazine,
1-[3-(1H-Indol-3-yl)propyl]-4-[2-methyl-3-(morpholin-4-yl)-phenyl]piperazine ,
1-[2-methyl-3-(morpholin-4-yl)phenyl]-4-[4-(1H-indol-3-yl)butyl]piperazine,
1-[2-methyl-3-(morpholin-4-yl)phenyl]-4-[3-(5-fluoro-1H-indol-3-

20  yDpropyl]piperazine,
1-[2-methyl-3-(morpholin-4-yl)phenyl]-4-[4-(5-fluoro-1H-indol-3-
yDbutyl]piperazine,
1-[3-(5-chloro-1H-Indol-3-yl)propyl}-4-[2-methyl-3-(morpholin-4-y1)-
phenyl]piperazine,

25 1-{3-[3-(Diethylamino)phenoxy]-2-methylphenyl}-4-[3-(5-fluoro-1H-indol-3-
yDpropyl]piperazine,
1-[2-Methyl-3-(3,4,5-trimethoxyphenoxy)phenyl]-4-[3-(5-fluoro-1H-indol-3-
yD)propyl]piperazine,

1- {3-[3-(Diethylamino)phenoxy]-2-methylphenyl}-4-[3-(5-chloro- 1 H-indol-3-

30  yl)propyllpiperazine,
1-{3-[3-(Diethylamino)phenoxy]-2-methylphenyl}-4-[3~(5,7-difluoro-1H-indol-3-
yl)propyl]piperazine,



1-[3-(2, 6- b met hyl nor phol i n-4-yl) - 2-met hyl phenyl [ -4-[3 -(5-fl uoro-
| H i ndol - 3- yl)propyl]pi perazine, 1- {3 - [3- (D| et hyl am no) phenoxy]
- 2- met hyivwdenydey7 - 4- [4-(5 -fluoro-1 Hindol-3 - yl)butyl poi/pEo@aine, 15
1-[3- (Morphol i n-4-yl) - 2- net hyl phenyl ] - 4-[ 3- (5 chl oro-1 Hindol - 3-
yl) propyl] pi perazine, 1- {3-[3-(D net h§/| anm no) phenoxy] - 2- met hyl phenyl }
- 4-[ 3- ( 5- qhbhovem Qﬁgg{li, n
(S) - 1-%3 (E{Izl-lydr(%,ygllngg%y yerﬂf“())%}%g I n- p%: ?9% ﬁfgﬁyﬁhl rgnly ndﬁ)lf?) (1H i ndol - 3-
e pgowpmyﬂpmmm’ | | phenyl ] - 4-[ 3- (5-f

-1- n uor o-
(9)-1-[3- <13{3 gtg @%@%”0 | 3 ety thény By A3 BRGNS
1-13-(1 l-an- 5-yl oxy) - 2- net hyl phenyl] 4-13-(5-fluoro-| Hindol -
yl) pr op pi per a2| ne, 25 1- {3-[3-(Di nethyl ani no) phenoxy] - 2- met hyl phenyl }
-4-[ 4- QS 2=l dr(leﬁuBnoethyhmqmlmmBA, -y -imethylihenylé#e 3+(Adluoro-1H-indol-3-
(S)-1-13 g,f) g%d yrrolidin-1-yl)-2-nmethyl phenyl]-4-[3-(5, 7-difl uor
o-1 H inddtP ;]I';(% i p erazine,
1-[ 3- (1, 3-1Bgnpodh; ﬁﬂnﬁoyﬁlﬁﬁ&)y]zzmgm%ﬁmt[h :(4=fludré-2Hlimdbit3-uor o- I H-i ndo
| -3- 30 vyl prop | ] pi perazi ne, 1-
6- Di met hy leraaﬁlI}PL) 2- met hyI phen 11-4-1[3 -(1 Hindol-3 -yl)propyl]
-1,4 d 0 720 1-[.3.
(2, Ia%ﬁﬁ;@%’o?’%}#% X%%% T y 053’%‘%}1/‘ ]]ﬁw-'ﬁl[ﬁ-'tl’é‘?%?aifl uor o-
| H-i ndol 3:1)ppdp)y[]pq;|aydzhw, perazine, 1-
{3-[3-(Di et hyl am no) oxy] - 2- net hyl
-4-[3-(5 'Hér@lf’o@%fbeﬁ %‘ﬂ%ﬂms‘l yg)rlfﬁlfegmml]enylll‘l;[3dﬁr[ﬁ@?ahé’ mgoll3-3 ) .
1-{3- henox met hyl pheny 4-[3-(1Hindo yl) propy
1211 o R DREneney)

1- {3 [3-(Diethylamino)phenoxy]-2-methylphenyl}-4-[4-(5-fluoro-1H-indol-3-
ylbutyl]piperazine,

15 1-[3-(Morpholin-4-yl)-2-methylphenyl]-4-[ 3-(5-chloro-1H-indol-3-
yl)propyl]piperazine,
1-{3-[3-(Dimethylamino)phenoxy]-2-methylphenyl}-4-[3-(5-chloro-1H-indol-3-
yl)propyl]jpiperazine,

(S)-1-[3-(2-Hydroxymethylpyrrolidin-1-yl)-2-methylphenyl]-4-[ 3-(1 H-indol-3-

20  ylpropyllpiperazine,
(S)-1-[3-(2-Hydroxymethylpyrrolidin-1-yl)-2-methylphenyl]-4-[3-(5-fluoro- 1 H-indol-
3-yDpropyl]piperazine,
1-[3-(1,3-Benzodioxolan-5-yloxy)-2-methylphenyl]-4-[3-(5-fluoro-1H-indol-3-
yl)propyl]piperazine,

25 1-{3-[3~(Dimethylamino)phenoxy]-2-methylphenyl}-4-[4-(5,7-difluoro-1H-indol-3-
yDbutyl]piperazine,

(S)-1-[3-(2-Hydroxymethylpyrrolidin-1-yl)-2-methylphenyl]-4-[ 3-(5,7-difluoro-1H-
indol-3-yl)propyl]piperazine,
1-[3-(1,3-Benzodioxolan-5-yloxy)-2-methylphenyl]-4-[3-(5,7-difluoro-1H-indol-3-

30 yl)propyl]piperazine,
1-[3-(2,6-Dimethylmorpholin-4-yl)-2-methylphenyl]-4-[ 3-(1H-indol-3-yl)propyl]-1,4~

diazepane,



1-
{3-[3- (D net hyl am no) phenoxy] - 2- net hyl phenyl }-4-[3-(5, 7-di fl uoro-| Hi ndol - 3
-yl ) propwo ppigser azi ne, PCT/DK00/00720

1-[3- (Morpholin-4-yl)-2-methyl phenyl]-4-[3-(5-fluoro-|Hindol-3-yl)propyl]-
1,4- 10 di azepane, 1- {3-[3-(Diethyl an? no) phenoxy] - 2- net hyl phenyl }

4-[ 4 (5- i _3_ 1) bty LR 08, c o 1 .
L TR b bRt 4 O By R AE TS 5 iharor RSB § ol - 3-
DD Sy ] - 5- 1t hyl phenyl} - 4-[ 4- (5, 7-difl uo
|{ ﬁp .[ ﬁ;.gf’_ §t %{?@g%fﬁg@?ﬁ%@ﬁ%ﬁgﬁp&%}}-4-'[3-'(g,7fd(1ﬂdor6-15[1-inl38f-39-'

3-(M b A= - 2- et hyl ph |} -4-[3 -(5-fl - | Hindol - 3-
[y pt opyl PoDpy A rRbepaiey] -2 eyl phenyl} -4-13 - (5-Thuere- Thindo
S) - 1- p 3- (123-heurmette dryinp)phendxydi2amdthy IphedA et [By(IL FHady3-yBpioByl| $- chl or o-
H 20 i nq%L-B- laé ropyl ] pi per azi ne,
-[3-(1, 3~ ﬁjl‘%%ﬁ gol an- 5-yl oxy) - 2- net hyl phenyl ] -4-[ 3- (5-chl oro-1| H i ndol - 3-
| | - - - 1. . - 3= A - _d; _ & 2.
Dy ot by B B PP e 43 filyorgr A indol
H- i ndol - 3Dpropyllpipspazide, - 1, 4- di azepane 25 and pharmaceutical |y acceptabl e

acid addi ti alts.thereof. The acid addition Its of the conmpounds of
fhe. i nventilgHORESh it BRAF sty by Ca5- biBest mne- Sxppebrfriga w th
non-t qyi c dagbskme, Exenpl ary of such organic salts are those with naleic,
fumaric, benzoic, ascorbic, succinic, oxalic, bis-nethylenesalicylic,

met hanesullf Gnidc(Diethytemdte)pheriossi]-2-mefedphenyl pd-0b{ ohloro-1 Hrindalide, salicylic,
citric, wﬁ,&pi féyerl aceti c, malic, mandelic, cinnamc, citraconic, aspartic,
stearic, g’a? AP er {1/ 49677 PCT/ DKOO/ 00720 10 itaconic, gl ycolic,

p- am nobenzgi(¢,3-Bémrodoxelan R iloe RSt digMhiteny B ad] 3t eyl 1H-#doRgEt i ¢ aci ds,
as well as_the 8-hal ot heophyllines, for exanple 8-bronotheophylline.

Exenpl ar y YopPropybhl.fdénzgeaiec” sal ts are those with hydrochl oric, hydrobronic,

sul furkC, 1_£3.[3-(Diethylamino)phenoxy]-2-methylphenyl} -4-[4-(5,7-difluoro-1 H-indol-3-

—O< b ——<

yl)butyl]piperazine,

1-{3-[3-(Morpholin-4-yl)phenoxy]-2-methylphenyl} -4-[ 3-(5-fluoro-1 H-indol-3-
yDpropyl]-1,4-diazepane,
(S)-1-[3-(2-Hydroxymethylpyrrolidin-1-yl)-2-methylphenyl]-4-[3-(5-chloro-1 H-

20  indol-3-yl)propyl]piperazine,
1-[3-(1,3-Benzodioxolan-5-yloxy)-2-methylphenyl]-4-[3-(5-chloro-1H-indol-3-
yDpropyl]-1,4-diazepane, and
1-[3-(2,6-Dimethylmorpholin-4-yl)-2-methylphenyl]-4-[3-(5,7-difluoro-1H-indol-3-
ylpropyl]-1,4-diazepane

25

and pharmaceutically acceptable acid addition salts thereof.

The acid addition salts of the compounds of the invention may be pharmaceutically
30  acceptable salts 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,



sul fam c, phosphoric and nitric acids. 5 The conpounds of the invention may
be prepared as follows: a) Reducing the carbonyl group of a conpound of
formula WOORI6R2 R' Rlz \ Z OR3 U X (CHz) m' N V R13 APKTMKO0¢/0d720 10
wherein R1-R3, R11-R13, Ak, U V, X Y, Z, W n, in and the dotted |ine
are as previously defined, b) alkylatlOng an amne of fornula Ill with a

t of - : . Rz, | - \ . - | CH2) m G HN V /
ri3ooy, Ot hel gttt Dol o b Bpic ol tnoptyiigateiay " Y/
Z, W n, iacidandst kelldekt ¢@ 18-RdotdesphgHine)’ @i Qixamypicd ef-broaththcdplyl@nkS a

sui tabl e | eaving group such as hal ogen, nesylate or tosylate; 20 WO
01/ 49677 PEFMPIRE0PHSEFnorganis salisare dhasy @iy hgreshiasie, Bydrabroans.ralffics he

formul a Il ewhlehyRoshREAEMA Bl Rdau! @ V

5

The compounds of the invention may be prepared as follows:

a) Reducing the carbonyl group of a compound of formula II

R1
RZ R11 R12
AN z 0 CHy
< /R
. Ny N v R™®

/,
7
7,
4,

AK w
(I
10
wherein R'-R’, R"-R", Alk, U, V, X, Y, Z, W, n, m and the dotted line are as
previously defined,
b) alkylating an amine of formula III with a reagent of formula IV
15
R1 R1 1 R12
R? A (CHy)
2/n
i 2 .
— i (CHz)y—G HN A R
Y J
R® U/ x .
Al W

av) 1)

wherein R -R3, R“-R13, alk, U,V, X, Y, Z, W, n, m and the dotted line are as
previously defined, and G is a suitable leaving group such as halogen, mesylate or
tosylate;

20



5RLRI1RI2 RZ/-(CHz (CH2)m1 EHNV\ / RI3 REUXAKk W (V) (I11)
wherein R1-R3, R11-R13, alk, U V, X Y, Z, W n, in and the dotted |ine
are as wevi/es3ty defined, and E is either an al dehyde gPOTYPKOS/0GER0
activated carboxylic acid group; 10 d) reducing the am de group of a
conpound of formula VI Rl R11 R12 Rzl()(CHZ / II (CHz)mlleB R3 UX

Ak W ( Vl fé‘ﬁ&(!tﬁ/'e %ﬂ%lratﬁ% JamRr} of tﬁg %dr_nL%ﬂa lyl a rear%ht (W c%%%lﬁﬁfdag? the

dotted I|n ar e as r evi ous reacti
formula R11 R12 -(CHz \ (CHZ)m , T-N/ , VRIS O' Ak W
5
R1 R11 R12
R? AN (CH,)
2/n
II cH - /— \ 13
TR 2)m-1 E HN N R
Y Y,
RS u/ x -
AlK w

W (I

wherein RI-R?, R'I-R"?, alk, U, V, X, Y, Z, W, n, m and the dotted line are as

previously defined, and E is either an aldehyde group or an activated carboxylic acid

group,
10
d) reducing the amide group of a compound of formula VI
R R11 R12
R? CH,)
\ )K ( 2, n
T onae 4 RS
1 m-
Y \ /
R® u/ x/
A w
(VD
wherein RI-R?, R-RY, alk, U, V, X, Y, Z, W, n, m and the dotted line are as
previously defined.
15
€) reacting a compound of formula
R11 R12
(CHZ)n
/ >——<CH2)m-—f—+ N/— \, R™
Al W



(VI'l) WD 01/49677 PCT/DKOO/ 00720 12 wherein R11-R13, allc, W V, n, in and
the dotted |line are as previously defined and QOH)2 is optionally

substi t utved oet4syt ene gl ycol or propyl ene glycol, or a pol papbKowournd di ol ;
with a conmpound of the formula RL R2 R3 U NH-NH2 (VIII) 5 wherein RL - R3
and U is as defined above. The reductil@n according to method a) is

pr ef er abl id,ou inert a 10 sol vent I et.hyl

et her or %Gle}i%?% ;gro uragﬁw@t’ ﬁlenb?%(gg% (2 t%f” =t a&rpr‘?w?'f‘??%ﬂ‘?afs'}ﬂg | um
hydri de f 1 QqoOH), & bptldrfailztmbitﬁﬁﬂé@feﬂiﬂérﬁ gl A dri fRepyEEHE L1 &sis oPh ﬂ (1)
are general ly prepared al kyl ati ng an am ne of fornu a Tl an
approprla@@WVim@bb@ﬂh@@@é@°?ﬂ¥@@heQnyﬂ#a1 oxoal kyl hal i de. Approprlately
substituted (indol-3-yl)-1- oxoallcyl halides can be synthesi sed by nethods
described in the literature, e.g. 15 Bergman, J. et al. Tetrahedron 1990,
46, 606lor in standard works such asRHouben- Weyl, Methoden der organi schen
Chem e (Methods of Organic Chenjstry), Georg- Thiene-Verlag, Stuttgart;
Organi ¢ Reactions, John Wley &-So nc. New York, nanely under reaction
conditions such as those which ar and suitable for such reactions
20 The al kyl ati on according to net is conveniently perfornmed in an
inert organic solvent such asr | y~peilif)g al cohol or ketone,
preferably in the presence of an organic or inorganic base (potassium
carbonate, diisopropylethylamne or triethylam . Alternatively, the

al kyl ation can be perforned at a fixed tenperature, 25 which is different
fromthe boiling point, in one of the above nentioned solvents or in

di ret hyl forinam de (DW), dinethyl sul foxide (DVSO, or

N- et hyl pyrrolidi n-2-

wherein R! — R® and U is as defined above.

The reduction according to method a) is preferably carried out in an inert organic

10 solvent such as diethyl ether or tetrahydrofuran in the presence of alane or lithium
aluminium hydride from 0 °C to reflux temperature. Starting compounds of formula
(IT) are generally prepared by alkylating an amine of formula III with an appropriately
substituted (indol-3-yI)-1-oxoalkylhalide. Appropriately substituted (indol-3-y1)-1-
oxoalkylhalides can be synthesised by methods described in the literature, e.g.

15 Bergman, J. et al. Tetrahedron 1990, 46, 6061or in standard works such as Houben-
Weyl, Methoden der organischen Chemie (Methods of Organic Chemistry), Georg-
Thieme-Verlag, Stuttgart; Organic Reactions, John Wiley & Sons, Inc. New York,
namely under reaction conditions such as those which are known and suitable for such
reactions

20
The alkylation according to method b) is conveniently performed in an inert organic
solvent such as a suitably boiling alcohol or ketone, preferably in the presence of an
organic or inorganic base (potassium carbonate, diisopropylethylamine or
triethylamine). Alternatively, the alkylation can be performed at a fixed temperature,

25 which is different from the boiling point, in one of the above mentioned solvents or in
dimethyl formamide (DMF), dimethylsulfoxide (DMSO), or N-methylpyrrolidin-2-
one (NMP), preferably in the presence of a base.



one (NWP), preferably in the presence of a base. WO 01/49677 PCT/ DKOO/ 00720
13 Key internedi ates such as amnes of the forrmula Il can be prepared by
sequenti Vo osus3tituti on of a suitable il PCT/DK00/00720

6- 1, 3-di chl or o- 2- al kyl phenyl - 115- cycl opent adi enyliron(l1)

hexafl uor ophosphate by the desired nudBeophi | es fol | owed by deconpl exati on

f th bed t.he
oxarpl es. sy Tppasel 3B B ﬁl%‘%l%negr ?“ﬁ@?%rﬂﬁlagﬁ?ﬁ%%%ﬁ Ty gy
R-NNH + ChulistiutioAl kf @ suifabd) nl-X3-& 2 Eidyl- 2 13 Ak
a (X)) SIll:eq%ﬁl V\H Rllsulé(laz ) ()C’J;I-|Z\61€I@Rr-bNNall?{l%?i\1 R (@d% ntadle&)%lmlofm\?her ein
R11 - R13hex uownbowmtww@ @sslr@ﬂaﬂuﬁwhds@ﬁdm@s hySde@ympmtmraq theyl and R
t
2 ot hyl - 3000 P HpBLA JARaRERNE S EHES o G Rl DR PR e
sol i d suppeactios sechengesbedow:Merrifield resin or a solid supported car bamat e
group such as the wang resin based

FeCp*
Ve — {
RO—N NH + cl R >~

(X) *)

Alk Ci

XD

RO——N \N \ / R®  ————— )

AlK W

(XID)

wherein R'! - R | 1, alk and W are as defined above, Cp is cyclopentadienyl and R°
1s an appropriate protecting group such as an ethoxy-, methoxy- or 2-methyl-2-

10  propyloxy-carbonyl group or a benzyl group, or a suitable solid support such as a
Merrifield resin or a solid supported carbamate group such as the wang resin based

carbamate linker (Zaragoza Tetrahedron Lett. 1995, 36, 8677-8678).



carbamate |inker (Zaragoza Tetrahedron Lett. 1995, 36, 8677-8678). WO

01/ 49677 PCT/ DKOO/ 00720 14 71

6- 1, 3- di Wb or/ew627 al kyl phenyl -' n5- cycl opent adi enyl i ron(1 1) PCT/DK00/00720

hexaf | uor ophosphate of formula (X) can be prepared from conmercially

avail abl e ferrocene and 1, 3-di chl oro- 13- al kyl benzene anal ogously to nethods
descri bed_ i iL.far e.gs Pearson.et .al .J.. OQg. e 1994, 59,
4561. Thenn—rt;1 h%ﬁlggig'g%_?f@%}g eclzlﬂfﬂi-gyc ?%%?%éeélygpnppr] nh?)%?ﬂg%?}c’:ﬁ%s%?@ p‘?fepar ed
from commesehad () andid @bpRed fral doRfindBhRY badiBbRYeBtdedsd ABvaigHR 0 the

chem st skilled in the art. The nono substituted cyclic diamne of formula
(1X) are Z2raddpeyens anplogously to methods described in the literature e.g. Pearson et al. J.

a6 1.3 lkorqLel v blasey CLRRRLSERNL LOnK dMBsxeLiyaranroshar e at

el evated tefiperature rn an aprotic solvent suc ran

usi ng an aspprepared dten kasencstially asaifbleassitiugroaedtndyancthbd dbisus or med
nono chl oro JIO der| ,\ighi,ves of fornmula (XI) are _subsequently reacted with a

nucl ephi | &hethepist s igppheat. Theon silstigiied pedic digmiag of frrawiacdIXpprigent such
d 4 i t i h
Dot assi um SR H°-33-BLhiffote Fov e R Ry BRI ARG A GroB S PR I, "V

using a baselesnied taspaathre/in by dpidR lvedt sich hddry emehi@dfuraDasiashexat i on,
performed according to literature procedures (Pearson et al. J. Og. 15
Chem 1996PPigpriate 2Base] St as fRatassingl ogipoaalsy othec thusnigspedemaenelschderei ous to

the ghemgsstivsKi At f [ Wﬁ? t

accor di ng1(1 té %V%ﬁeéé!r)g?)lﬂfrn gla (z(?)()%rg 3%3@(@2\#3%%62%&%&@%3@? %In&Le R’%‘Q‘@S 36,
8677- 8678 asupctvitonlyi defined) in anTarotichsodvenn shedt 4s. dryaSiFshydtof@Rh =itR&1B) ttef f or ded

t he desired sgﬁgndar amnes of fornula I11. 20 Nucl eophiles of fornmula WH

are ei t hePS¢ SFAR ARPLIPFIGICRASE |sUeh &S PRiRSSIHR &aTopaiceAHB 0 doPratonatings of thet he

hem st ski # ! o L _
chem st s Iﬁh&lle@ﬂulerbfttﬂﬁmﬁ'léWﬁrusﬁi%%oJagé S¢thtL Sbalg_lg{g%;&irgg pPOPELEY rr@a%tl%%.g) T

(GQuill auret and Hret ani Het er ocycl i ¢ Chem , , 193-196, 1

The i nt er Medompkesatodn, frerfomhal dcvomiing @i litheture provedwiea (Reprsau @t blabl &rg.pr epar ed
by hods obvi.pous_to empst skilled in.the art _or cording to
" er atur Siod et e APERSE hiliweh b Bt R Iy PO AR by the
al kyl ati ngh&aRt biE1pd eP ML BY cldat Bt &he %ﬁ(‘[‘@%ﬁ)o@‘pﬁ&gkﬁngﬁo fleratdre Med.
Chem 1983, 26, 1470, or anal ogues to the netho

procedures (Zaragoza Tetrahedron Lett. 1995, 36, 8677-8678 and Conti et al.

Tetrahedron Lett. 1997, 38 2915-2918) afforded the desired secondary amines of

formula I11.

20
Nucleophiles of formula WH are either commercially available, prepared by methods

obvious to the chemist skilled in the art or according to literature procedures

(Guillaumet and Hretani J. Heterocyclic Chem. 1989, 26, 193-196, 1989).

25  The intermediates of formula IV are either commercially available, prepared by
methods obvious to the chemist skilled in the art or according to literature procedures.
Haloalkylindoles of formula IV capable of alkylating can be prepared by literature
methods (Crooks et al. J. Med. Chem. 1983, 26, 1470, or analogues to the method
described by e.g. Brodfuehrer et al. J. Org. Chem. 1997, 62, 9192 and Anelli, et al. J.

30  Org. Chem. 1987, 52, 2559)

The reductive alkylation according to method c) is performed by standard literature

methods. The reaction can be performed in two steps, i.e. coupling of derivatives of



described by e.g. Brodfuehrer et al. J. Og. Chem 1997, 62, 9192 and

Anelli, et al. J. 30 Og. Chem 1987, 52, 2559) The reductive al kyl ati on
accordi ngvool/sesrhod c) is perforned by standard |iteraturCT/DBEDONOI0 The
reaction can be perfornmed in tw steps, i.e. coupling of derivatives of WD

01/ 49677 PCT/ DKOO/ 00720 15 fornula |15 and the reagent of fornula V by

tandar d . , ) . y i
eagent o LAmMISHI hditicheadsat SO \PY San il BERs Oa Yt Befic 458 P oo
t he resul ichivgidant teuvé dfcduplihg teapaltsistichias Bghyidy¢lokexgt cabadifnide The reaction

can al so gggg)er or med by a%ﬁtandard one- pot _procedure. Carboxylic acids 5
or al dehyd@ovard Bipiepstionpiiheresuling pmidenith Hihiym gluminivpphydsidgior alaser i bed i n

the Iite%@%&mﬁ@g&lg&& gM@Pﬁff?ﬁmd%% %@%&Eﬂﬁiﬂ@%ﬁ%&ggﬁr@. %mic@cﬁé nost

conveni ently perfornme Ithiama e or alane 1n an inert
organi ¢ sof vdehydssofi fasuda Y.are ¢idter atiypoienfialtyeavadablebeddsytieddiathd rom 0 C to
refl ux terlrl.gerature. 10 The indole formation according to nethod e) is
per f or med "5y reaction of acetals of formula VII with aryl hydrazines
of formul ®e¥hétlon Talilié BHubadddRIifS 16 BRERAN) Mmoo EhAERES pelfBifty
subsequently are converted into indoles by nmeans of the Fi &Cher 1 ndol e
synt hesi s withhghaymelyesghismsleginida oe aliage jprasfiperh biganjpeoivenhedhase.g. one- pot 15

procedure ysin Lew. s. acid. cat al ys ef erably zinc chloride or boron
f1 uori de, t%plhy%rrog%a]& °5§1eﬁ“§?§%?3¥°é? éb@%ﬁ%ﬁﬂ&ﬁ% or phosphoric acid, in
a sui tijabl e sol vent such as acetic acid or ethanol at an el evated
tenperature. Acetals of fornula VII are prepared as indicated in the

reacti on JéBémolaksRationpegrding romabad ekiswstipmuedhy the cedction phadetrds of
formula | { I ] + Lt er nedi at es. . The key
i nt er medi ;é? gasmlg];laeygr‘ﬁﬁ* gryﬂ{yér%%%spoefgég@ggmﬁgﬁy%% lingﬁe Co&?“?%’é‘“&%ml iC
di am ne wihytraaonsacwhizh sobsetjasutlyl age ednivefed into indoles by means of the Fischer

indole synthesis. The synthesis sequence is preferably performed as a one-pot
15  procedure using a Lewis acid catalysts, preferably zinc chloride or boron fluoride, or
protic acids, preferably sulfuric acid or phosphoric acid, in a suitable solvent such as

acetic acid or ethanol at an elevated temperature.

Acetals of formula VII are prepared as indicated in the reaction scheme above using a

20  mono substituted cyclic diamine of formula IX, wherein R® is

O
(CHZ)mH ‘<O>Q

as key intermediates. The key intermediates of formula IX are prepared by alkylation

of the cyclic diamine with an acetal of formula XII

o)

N
Q
e

Cl——(CHyp)m
using the conditions described above for methods b.
25  Polymer bound acetals of formula XII are prepared by reaction of aldehydes of

formula Cl-(CH2)m+1CHO with commercially available 2,2-dimethyl-1,3-dioxolan-4-

yl-methoxymethyl polystyrene in a suitable solvent such as toluene, using p-



Cl (CHz)mtr--< ~Q O uwusing the conditions described above for nethods b. 25
Pol ymer bound acetals of formula Xl are prepared by reaction of al dehydes
of formw@olhde(CH2) m+t1CHO with conmercially avail able  PCT/DK00/00720

2, 2-di net hyl - 1, 3-di oxol an-4- vyl - net hoxynet hyl pol ystyrene in a suitable

sol vent such as toluene, using p WO 01049677 PCT/ DKOO/ 00720 16

t ol uenesuk§laBidsuehi6l A6dCal Aaflstiaht BlSKE dehFIRGEAL Hr@ﬂor%PQahaf oput anal ,

5- chloropentanal, and 6-chl orohexanal were prepared in analogy to the
met hod debloronsatinbly st rfacitlomshesxminal Tedre aprepared 119 8daloG0 16 4y, mklGRS.

Secondar y Eistibel s BERTIS o redoigdedh 2de SECl PR bbsirr g
reaction qeagistof @6endls U1 h@fpréfieedahk O of fLERIAY BRhide? SEHLRAMLAT as

étlk?lfati%‘
descri bed above. Experinental Secti‘on 10 Al experinents were carried out
under & pagih jagetalpr el dommenlo fXHI tusinge reaption icogdipoinntusedvdpe toke tedlrylatived on a

Bttchi SN@R@?R}%@Q@B}%&%%TbaQQd%@E?%%MreCt ed. Mass spectra were obtained on

a Quattro Sys rom &cR, Fisons Instruments. Anal ytical
LC-Ms data were obtained on a PE Sciex APl 150EX 15 instrunent equi pped
with IonSpray source and Shimadzu LC- 8A/SLC-10A LC system The LC

condi t i ondXpPspimentaldSesHPyNVC ODS-A with 5 mparticle size) were |inear
gradient elution with water/acetonitrile/trifluoroacetic acid (90:10:0.05)
to water/acetonitrile/trifluoroacetic acid (10:90:0.03) in 7 mn at 2

mL/ m o Pull expeviaentsdedre cairied dubyndent @gsitive pressafe dthdtréént race (254 nm). The
retention tines Rt are 20 expressed in mnutes. Preparative

LC- M5-separation was perfornmed on the same instrunent. The LC conditions

(50 o0 PR B ol DTS ] S ot el g,
wat er / acethdasstspédtr/ware bbtatred anet Quatae MB-MsyB8En0r0R)V G Bidtedt, Fishs 22. 7
&Ll\/{?msg-e C![: Irllis L Oegltsr o iyglg%ll I?(E'—I\X@ﬁat E\';vre];é) (gbr{gi%ec? Xni%' §c_iefx| Xlg\i {VSBOE%t ection. 1H
15  instrument equipped with JonSpray source and Shimadzu LC-8A/SLC-10A LC
system. The LC conditions (50 X 4.6 mm YMC ODS-A with 5 pum 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 7 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. Preparative LC-MS-separation was performed on the same
instrument. The LC conditions (50 X 20 mm YMC ODS-A with 5 um 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
25  at 500.13 MHz on a Bruker Avance DRX500 instrument or 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,
30  qui=quintet, h=heptet, dd=double doublet, dt=double triplet, dg=double quartet,
tt=triplet of triplets, m=multiplet and b=broad singulet. NMR signals corresponding to
acidic protons are generally omitted. Content of water in crystalline compounds was

determined by Karl Fischer titration. Standard workup procedures refer to extraction



25 at 500.13 MHz on a Bruker Avance DRX500 instrunent or at 250.13 MHz on a
Bruker AC 250 instrunment. Deuterated chloroform (99.8%) or dinethyl

sul f oxi davO (D®6220) were used as solvents. TMS was used aBCT/DKE/0ER0
reference standard. Chem cal shift values are expressed in ppmvalues. The
fol | owi ng abbreviations are used for Ifultiplicity of NMVR signals:

s=si ngl et ;g0 ubhied &rahtib RISyt (7 izl iRk of BERSRLE
dd=doubl ev‘{onubI et, det :dlgulf)l%)e tr?tgbg??ﬁ)géﬁ%%ﬁgﬁe&gﬁgg#ﬁﬁéfo{E?I{r}?lglfg(gt of
triplets, ongamd ¢xtrakist(azrydrdas Mgo, «iMgBOeg), filtbiifg sidpvaberation ofkpondi ng to
acidic protons are generally omtted. ntent of water in crystalline
conpounds SW& nt i é’?‘é’%ﬁ% ﬂ%ﬁ"lﬁfén Rg}ﬂmq%‘?% rsiliGargelof tyhe %ﬂﬁsﬁlﬂﬂlaécﬁ el p

pr ocedur esndsB ATV v X6 A Fot %-é&@lﬁﬂg’e%%%tg’ﬂﬁm%ﬁﬁwﬂ%m%?en*éd s the

i ndi cated organi c solvent from proper aqueous sol utions, drylng of conbi ned
organi & exsed SICX-¢elnhyd (bgkirdty SCtianMegIREd) Eluf®,| Cleompeckacatl nevapor at i on of

the solv j n_vacuo.  F ol.umm chromat ogr.aphy silica gel of type
Ki esel gel 3257@%0&6%? thﬁ’géﬁé W@\H@%@'@g‘%B&q%dﬁﬂbm&ﬂ%% Rf #iftifogr aphy
the fol | owtfagn %1%1'0?{3 MRS For hefed §Eﬁ§é§:ﬁfd1'ﬁﬁ?§grﬁ}#ggiée 51 %%ﬂa?e'?iawbga Bond

Elut(r), Chronpack cat. no. 220776. Prior uset CX- col unms wer e
pr e- condi Wagmeet: Wi-1 3 cdlofns 61 g} fram oiriaa ddtdadBondE1dt®, IClrempadkadat. 3. L) . For

reversed chromat ggraphy the follow ng material was used;. C 18

col ums ( §9§§$ Oegf)r%?‘ﬁr\}”é\e i ‘ﬁ'é“d‘&i@gﬁd”@? gt sonditied wptharethapol (yal) apdo508) .
Prior jgse A S . hh | IR m.) and 10
et or L3 o o et BT P B0 sour ce
(300 W firoomPElipps ppsuseds used. Preparation of internediates 15 A

Preparati on of aryl pi perazines: i
6- 1, 3-di chl or ot ol uene- 215-cycl opent adi enyliron(l1) hexafl uorophosphate

Fer r ocene piéfatadibn o MéAnedate’d! um niumtrichl oride (238 g) and powdered
al um ni um—(‘%_g‘)’mn‘ded in 1, 3-dichlorotoluene (500 nL) and heated
to 110 Cin a 20 nitrogen atnosphere for 5 h. The m xture was cooled to
room tlénpek. Freparatiod ofargpipefdfifés:nl) was added very carefully in small

portions while cooling on an icebath. Heptane (500 nlL) and di et hyl eher
(500 nL) was added and the m xture stirred at

n%1.3 -dichlorotoluene-n’ -cyclopentadienyliron(IT) hexafluorophosphate

Ferrocene (167 g), anhydrous aluminium trichloride (238 g) and powdered aluminium
(24 g) were suspended in 1,3-dichlorotoluene (500 mL) and heated to 110 °C in a

20  nitrogen atmosphere for 5 h. The mixture was cooled to room temperature and water
(1000 mL) was added very carefully in small portions while cooling on an icebath.
Heptane (500 mL) and diethyleher (500 mL) was added and the mixture stirred at
room temperature for 30 min. The mixture was extracted with diethylether (3x 300
mL). Aqueous ammonium hexafluorophoshate (60 g in 50 mL water) was added in

25 small portions to the remaining aqueous phase and the product allowed to precipitate
at room temperature overnight. The precipitate was filtered off and dried to give 150 g
(39%) product as a light green powder.

1-[2-Methyl-3-(morpholin-4-yl)phenyl]piperazine

30 m°1,3-dichlorotoluene-n 5-cyclopen’cadielrlyliron(II) hexafluorophosphate (21.3 g) was
dissolved in dry THF (400 mL). Morpholine (8.7 mL) and anhydrous potassium
carbonate (13.8 g) were added and the mixture stirred under nitrogen at room

temperaturefor 72 h. Anhydrous piperazine (21.5 g) was added and the mixture heated



roomtenperature for 30 mn. The m xture was extracted w th diethylether
(3x 300 inL). Aqueous ammoni um hexaf | uorophoshate (60 g in 50 nL water)
was addedvoni/2s7snmal | portions to the remai ni ng aqueous pheF®Kas72he
product allowed to precipitate at roomtenperature overnight. The
precipitate was filtered off and dried8to give 150 g (39% product as a

light gre - I | ] Rerazin

rgqé- 1, 3- d?égﬁ?ﬁ\ﬁq?{%u%'nie&r%h%c agﬁé adl lgeE’nf;II1 qrer%ﬁf%%;l ﬁg?fgflﬁg?'ptf’ﬁ?‘n gphat e
(21.3 g) Wasacudi Flsobro@ah sotid Gay r%ﬁo(v@:ﬂ@n FhjixtuMuflbebhitgle(( 50 mi hn@nd
anhydr ous pot assi um car, bonat e)a% 13.8 %y wer e added and the m xture stirred

under ni t COYERTAE ABBRANIG allowed by ryadiationwilye 40 wihalkgeadamp for1 5 g)

was added t 4 0} refl ux
For 24-h. “ThE™ s pleblel s BRE B b ity R oyl R ety

evapor at edacion Thaoilp residve wasovsuspaided invaster Gdisk) tthﬂep:todmbt diltaredtodf, e of
acetonitrig]. eq}l(ﬁ B ”a%g oncentrated ammoni a (50 nL) foll owed by

i rradiati GREGPRATES NeAiEB?8r 3 days. The mixture was filtered
through celite and the vol atl I e soI vents evaporated in 5 vacuo. The oily
resi due was resuspended in water (50 nmL), the product filtered off, dried
and r ecr ydhalfdlleyadg bimsrazsey oretprapt amdogoThly: f ol | owi ng pi per azi ne was
prepared anal ogously: 10 1- [3-

(2, 6- D met hyl nor phol i n-4-yl)-2-met hyl phenyl | pi perazi ne

D6- [ 1-16 3- Ghf (962D HRdthyinoRsHyER-4- 9@@%&@@%@9@3{;&@9&% azine] -T1S
cyclopentadlenyllron(ll) hexaf | uor ophosphat e

116-1, 3-di chl or ot ol uene-115-cycl opent adi enyl iron(11) hexafl uorophosphate
(25.6 g) amd J - | carbnate (16. 6, g} were suspended in
dry THE (698t a-losesihen B QIDeAg] was added dropwi se
under nit @?gggg@dléﬁ@%ng@H@@Jf@bwﬁoﬂqtet he m xture was stirred under
nitrogen a e mxture was filtered through celite and
concent r améd,3- dwhmuoluene-a]ppydnpmamrwhmﬁlﬂl)memﬂucﬂmphmhaiacd%6I g) endanhydr ous
di ethyl et her (1000 goro stirrin 0 een

preci prt atn ngguscﬁﬂt"f‘sé%}‘ﬂ g?/“af‘? &6 é.@l%‘?{e She eidéﬂm%%ﬁéﬁéo ‘P’g‘sgll ve 50 g of

the produghoxy@a¥nylpiperazine (19 g) was added dropwise under nitrogen at room

temperature and the mixture was stirred under nitrogen at 30 °C for 72h. The mixture
was filtered through celite and concentrated in vacuo to approximately 100 mL which
was added to anhydroufs diethylether (1000 mL) with vigorous stirring. The light

20  green precipitate was collected by filtration and dried in vacuo to give 50 g of the
product (95%).

1-(3-[3-(dimethylamino)phenoxy]-2-methylphenyl)piperazine
Sodium hydride (0.6 g) was suspended in dry THF (20 mL). 3-
25  (dimethylamino)phenol (1.8 g) was added in small portions (CAUTION: hydrogen

gas is evolved) and the mixture stirred at room temperaturefor 15 min. n6—[1-(3-
Chloro-2-methylphenyl)-4-ethoxycarbonylpiperazine]-n 5-cyclopemadienyliron(II)
hexafluorophosphate (5.5 g) was added and the mixture stirred at room temperature
for 24 h. The volatile solvents were evaporated in vacuo and the solid residue was re-
30  dissolved in acetonitrile (200 mL) and concentrated ammonia (50 mL). The resulting
mixture was irradiated with a 500 w halogen lamp for 3 days. The mixture was
filtered through celite and the volatile solvents evaporated in vacuo. The brown gum

was boiled at reflux in concentrated hydrochloric acid for 24 h, cooled to room



1- (3-[3 - (dinethyl aani no) phenoxy] - 2- net hyl phenyl ) pi perazi ne Sodi um hydri de
(0.6 g) was suspended in dry THE (20 nL). 3 25 (dinethyl am no) phenol (1.8
g) was aodediiw7smal |l portions (CAUTION: hydrogen gas isPevokeed)2and the
m xture stirred at roomtenperaturefor 15 mn. rl'-[1-(3-

Chl or o- 2- net hyI phenyl) - 4- et hoxycar bonyl%i per azi ne] -rl 5- cycI opent adi enyI iron

(1) hex ade and .t d.rre room
t enper at u;”t{‘lge&1 %ﬁﬁ%ﬁ@fﬁto%o%a? % IT\éﬁ%S veng'aS%de Q‘%%lé{be tfhgaaﬁ&q.}ogg uo and
the solid cbﬂ&nd‘d&d\sa&ufrﬁhﬁﬁoﬂdé@rﬂEﬂaﬂcﬂh@ﬁﬂd‘cﬁﬂteWprb&m( 249 colle:tcand
concentrated _anmmoni a (50 The resulting mxture was irradiated with a

500 w hal G§&f 7 ¥yorte gve 3d%$§95%}1‘éfthi?%f1@|?@nmiéld filtered through celite and
the volatile solvents evaporated in vacuo. The brown gum was boil ed at
reflux in concentrated hydrochloric acid for 24 h, cooled to room WD .

01/ 49637 HUE/(fokdOONh PriRDazidd weapmpatedraaaogowstided to 400 g ice. The mixture
was made al kaline by the addition of concentrated sodi um hydroxide (80 niL)
and the precipated product was collected and dried in vacuo to give 3.5 g
(95% of tyhe_fi %q azi nes were prepared
anal ogouslls(:Q lil/ﬂe’éﬂedzaﬁgf@ | - 3an_1§10§ﬁ‘1% )@gé&%%no grﬁenoxy] phenyl ) pi per azi ne.
1 - [ 2- MetlH2MB8thy(-3;(3,4, $tnmcthamphawqyb;ﬁmnylj}p1pémnyé] pi perazine. 10 B.
Preparation of hal oal kylindol es. 3-(3-Bronopropyl)-1Hindole Prepared as
described in Crooks et al. J. Med. Chem 1983, 26, 1470

3-(4- qbon@%gggfa}iwhid}q;gi&l%ﬁ%ﬁ ofigared as described in Crooks et al. J.
Med. Chem 1983, 26, 1470 - chl oropropyl)-5 -fluoro-1 Hindole

5- Chl or o- I3—(6d&1tomnplror(yiﬁlﬂ—indlolewas di ssolved in cold 5 mM sol uti on of

2,2,6, 6- etra th | ne- 1- X t 0) .l or omet hane (240 L)
cooled to (SCI@IG Oyﬁ’%‘?lgag &W‘gﬁsﬁﬁg{jz 1%/[?‘2 @%59@]@% ﬁ‘{y\f\)/at er) was added to
the m xture. Sodi um hydrogencarbonate (24 g) was di ssol ved i n aqueous

sodi um hypochlorite (500 nL; 0.3 M and the m xture added in one portion
at 5C undeér(4Brgorcbuty i Hrindgle The

15 Prepared as described in Crooks et al. J. Med. Chem. 1983, 26, 1470

3-(3-chloropropyl)-5-fluoro-1H-indole
5-Chloro-1-pentanol (16.2 mlL) was dissolved in cold 5 mM solution of 2,2,6,6-
tetramethylpiperidine-1-yloxy (tempo) in dichloromethane (240 mL) cooled to 0 °C.

20  Potassium bromide (24 mL, 0.5 M in water) was added to the mixture. Sodium
hydrogencarbonate (24 g) was dissolved in aqueous sodium hypochlorite (500 mL;
0.3 M) and the mixture added in one portion at 5°C under vigorous stiring. The
mixture was stirred at 5°C for 20 min, the dichloromethane phase separated, and the
water phase extracted with dichloromethane (200 mL). The organic phases were

25 combined and the volatile solvents evaporated in vacuo giving 5-chloropentanal as a
clear oil (16 g). 5-Chloropentanal was suspended in water (100 mL), 4-
fluorophenylhydrazine hydrochloride (19.5 g) was added together with toluene (800
mL) and the mixture stirred at room temperature for 15 min .85% Phosphoric acid
(100 mL) was added and the mixture boiled under reflux for 2 h. The mixture was

30 cooled to rt, the toluene phase collected and washed with saturated aqueous sodium
hydrogencarbonate, dried (MgSOs) and the volatile solvents evaporated in vacuo. The
oily residue was purified by flash chromatography on silicagel (eluent ethyl
acetate:heptane; 1:4) to give the title compound as an orange oil (14 g, 56%).



m xture was stirred at 5C for 20 mn, the dichloronmethane phase separated,
and the water phase extracted with dichl oronethane (200 nL). The organic
phases waveo2®econbi ned and the vol atil e sol vents evapor aP€U/DKNO/0ECUO
giving 5-chl oropentanal as a clear oil (16 g). 5-Chloropentanal was
suspended in water (100 mli), 4- fluord@dhenyl hydrazi ne hydrochloride (19.5
g) was ad | m) and the mxture stirred at
room temgﬁgtfﬁl?%ﬁ?g%gﬁdgé%#%géfgﬁgagg or‘SllygLaci d (100 nlL) was added and the
m xture boil ed under reflux for 2 h. The m xture was 30 cooled to rt, the
toluene p e.col] ected_and sh W th saturated aqueous sodi um
hydrogencg?@iﬁﬁ?r {?utabl—ﬁggu?r%]é%&d% d the volatile solvents evaporated in
vacuo. The oily residue was purified by flash chromatography on silicagel
(eluent ethyl acetate:heptane; 1:4) to give the title conmpound as an

or angeJoi |C.(Prapayatneuf solisoppadalint@ardbxned/ 00720 20 The fol | owi ng indol e
was prepared anal ogously: 3 -(4-chlorobutyl)-5-fluoro-1 Hindole 5 C.
Preparati on of solid-supported internediates 2-(4-Chlorobutyl)-1, 3

- di oxol an-24ayCetdbary e RibxdIsl-4SIMEBESmAhy dolysBiask, bot tom fl ask was
charged wth Z,Z2-di nethyl -1, 3-di oxol an-4 10 ytnet hoxynet hyl polystyrene (90
g, 72 mmol, commercially available as ()-1-(2,3- isopropylidene) glycerol

| yst ' i ach . 01-64- 0291). Tol

Po00 ) P57 LA BORIR AN NOUAR DA ot el aotilan 9270 | 96"

m nol )ip s@&huﬁbﬁﬁhétaylgadl%y@ﬂd etﬁ)ocg, reafhdlycanabilcalllyaviiiahn & @penbanal (25.5
an e

g, 211 nmol) were added m xture boiled under reflux for 12 h. The
refl ux contperpalides)sderad pplsetensrom CalbipcBemrifowpinshemysat.aiod01404- mi xt ur e

was boile der, r f n di t.ional h., After coaglin f e
reaction %%Du?gmtegé tsd(gfé(]}l E{ %(Ialg})vgglg% P e’?eisfl&%q'lg801(151?9“0;}?'3&%@%@3’ %ﬁh th

t ol uene ( 208olylgodiuinebuledwy r50f) uha rdaaity bedinsle(sleHloropeamdi}25.5 ke r1ahydr of ur an/
wat er/ pyridine (10:10:1, 200 inL), nethanol (200 niL), water (200 nl),

t et r ahydr &raplanerouislefiand thy mixtse berdedaner 1e2o® for )2 ﬁ-r&erxaﬂ@i cqngensep00 i)
20 ands 91 Sk ARERIIRNEDL SafOfbollodus ot fBlke AR b3 faddl effiRS: (55 © 12
an additional 3 h. After cooling of the reaction mixture to 60 °C, the resin was filtered
off and washed with toluene (200 mL), tetrahydrofuran/pyridine (1:1, 200 mL),
tetrahydrofﬁran/ water/pyridine (10:10:1, 200 mL), methanol (200 mL), water (200
mL), tetrahydrofuran (200 mL), dichloromethane (200 mL), methanol (3 X 200 mL)
20 and dichloromethane (3 X 200 mL). The resin was dried in vacuo (55 °C, 12 h) to

yield the title compound (97 g).

The following compounds were prepared analogously:
2-(3-Chloropropyl)-1,3-dioxolan-4-ylmethoxymethyl polystyrene
25 2-(5-Chloropentyl)-1,3-dioxolan-4-ylmethoxymethyl polystyrene

Preparation of the compounds of the invention

Example 1

30  I-(2-methyl-3-[3-(dimethylamino)phenoxy]phenyl)-4-/3-(1 H-indol-3-yl)-

propyl piverazine (1a),

3-(3-Bromopropyl)-1H-indole (2 g), potassium carbonate (1.8 g) and 1-(3-[3-
(dimethylamino)phenyloxy]-2-methylphenyl)piperazine (2 g) were mixed in



The foll ow ng compounds were prepared anal ogously:

2- (3-Chl oropropyl ) -1, 3-di oxol an- 4-yl met hoxynet hyl pol ystyrene 25

2- (5- Chl ovopemsyt ) - 1, 3- di oxol an-4-yl net hoxymnet hyl pol yst ypevokbv/egar at i on
of the compounds of the invention Exanple 1 30

1- (2- et hyl - 3-[ 3- (di net hyl anai nol hené’olprhenyI )-4-[3-(1Hindol -3-yl)-

e F'e@ﬁﬁgbg%cgﬁ)t?}%r@fbgﬁé@m%}ﬂx)fmlﬁh! R Bodfngtb rodifit @SSi UM

(di met hy| demprs)iptee sijicage) [ 7€) wastahgddondribe Yolhiple salvente eysogitedverecnd.xed i n WO
01/ 49677 / DKOQ/ 00720 nhydrous acetonitril.e and boil ed under refl ux
for 5 h. i@ éPm88%IHOWSS ]?18%%6 g’rﬁé{%séﬁg@@(fﬁr@%ys% flcege) usprey $thihs added and
the vol at iab&atelepRAt HriaNARAMRIEI4D0) ¥PQHMt. Frifi®ork BRaHh MR SoRPsidd ed by
flash chromat ography on silicagel using ethyl

acet at &: haprasanbinpe end sanepiitat¢dn gip Regrysigilisation fremzcetositidlegene ai ni ng t he

d i . { i o R lisation f
Coaronts mrel D ol wAE HRNGE D o BEAS. 1B 18IS c. BRI Brvespry ' oL’ O™
104- 105C. djH180R . TOWBRHYGE)1S (3, 30; 2.48¢, 0HY; 270 ¢, ZHE3.9052.86 1, 81); 40 (t, 2H);
2.70 (t, 2H); 2,90-2.80 (m 8%; 3.35{5&5, 6H): 6.03 (d 1(2%;'6.30 (s, 1H);
& a3t 3R e o (a1 ogiks, 1, S gRym 1H) Gl RHY A BB 1Y, 35 (4. 11

7.50 (d, . 5 . . | visi. 0 .cal cd. C 76. 89,
H 7.74, ]&H)Oﬁéggz ?Iggr?dg:ss% i}ﬁ%@@lﬁﬁj?g%&ﬁﬁ;ﬁf'ﬁ%@y% z: 469.3 (MH).
The fabl oWChH:SMocaicts Cars. 8o, H A, &d 1a198] fgadsCy76.9%5 H7./73; N1 12.0n8sl - 3
yl ) propyl J-4.-‘ % t hyl - 3- (nor phol i n-4yl) phenyl Jpi perazine (1b), M
112- 113C. IV dé): 1.80-1.70 (m 2H); 2.20 (s, 3H), 2.40 (t, 2H);
2.50 (m 4H); 2.70 (t, 2H); 2.90-2.80 (m 8H); 3.70 (m 4H); 6.70 (m 2H);
7.10-6.95 (m 4H); 7.35 (d, 1H); 7.50 (d, 1H); 10.75 (br. S, 1H). Analysis
( C26H34NAT he folRpP0E comabamls Werd Breped bhal8g@Bly: N: 13. 10; found: C 72.67,
H7.94, N 13.03.Ms mlz: 419.3 20 (MH). 1-[2-nethyl-3-(norpholin-4
yl) phenyl J-4-[4- (1 H i ndol - 3yl ) butyl Jpi perazine (1c),

15 I-[3-(1H-Indol-3-yl)propyl]-4-[2-methyl-3-(morpholin-4-yl)-phenyl]piperazine (1b),

Mp 112-113°C. '"H NMR (DMSO-dg): 1.80-1.70 (m, 2H); 2.20 (s, 3H), 2.40 (t, 2H);

2.50 (m, 4H); 2.70 (t, 2H); 2.90-2.80 (m, 8H); 3.70 (m, 4H); 6.70 (m, 2H); 7.10-6.95

(m, 4H); 7.35 (d, 1H); 7.50 (d, 1H); 10.75 (br. S, 1H). Analysis (C,sH34N40, 2H,0)

caled. C:73.03, H: 8.25, N: 13.10; found: C: 72.67, H:7.94, N: 13.03.Ms m/z: 419.3
20 (MH).

1-[2-methyl-3-(morpholin-4-yl)phenyl]-4- [4-(1 H-indol-3-yl)butyl]piperazine (1¢),
Mp 111-113°C. '"H NMR (DMSO-dg): 1.60-1.50 (m, 2H); 1.80-1.70 (m, 2H); 2.20 (s,
3H); 2.40 (t, 2H); 2.50 (m, 4H); 2.70 (t, 2H); 2.90-2.80 (m, 8H); 3.70 (m, 4H); 6.70

25 (m, 2H); 7.10-6.95 (m, 4H); 7.30 (d, 1H); 7.50 (d, 1H); 10.75 (br. S, 1H). Analysis
(Cy7H36N4O) caled. C: 74.96, H: 8.39, N: 12.95; found: C: 74.52, H: 8.34, N:
13.02.Ms m/z: 433.6 (MH").

1-[2-methyl-3-(morpholin-4-yl)phenyl]-4-[3-(5-fluoro-1 H-indol-3-

30  ylpropyllpiperazine (1d),
(44%). Mp 212-215°C. '"H NMR (DMSO-dg): 2.20 (m, 2H); 2.30 (s, 3H); 2.70 (t, 2H);
3.0-2.90 (m, 4H); 3.30 (m, 8H); 3.50 (m, 2H); 3.85 (m, 4H); 6.90-6.65 (m, 3H); 7.17



Mp 111-113C. 1H NMR (DMBO-d6): 1.60-1.50 (m 2H); 1.80-1.70 (in, 2H); 2.20
(s, 3H); 2.40 (t, 2H); 2.50 (m 4H); 2.70 (t, 2H); 2.90-2.80 (m 8H); 3.70
(m 4H); WO #0437 (m 2H); 7.10-6.95 (m 4H); 7.30 (d, 1H) pPCVDEO0/(wr20 1H);
10.75 (br. S, 1H). Analysis (027H36N40) calcd. C 74.96, H 8.39, N
12.95; found: C 74.52, H 8.34, N 3.02. Vs mz: 433.6 (MH).

1- [ 2- met hyhy; BH§ npysahqlslﬁré | doppedmy]

yI)propyI§ |pera2| ne (i d) 4497 . YSH%I%%%QQ%QHN%R(‘ ?%@%%102 20 (m
2H); 2.30 {97 20H; 6B571: 4@262ﬂ9|9u;1d (3.56-82, HO6 0% N4SPO. Mk B0: ¢87.48MH).3. 50 (m
2H); 3.85 (m 4H); 6.90-6.65 (m 3H); 7.17 WO 01/49677 PCT/ DKOO/ 00720 22
(m .1H); 7.35-7.25 (m 3H); 10.75 (br. S, 1H). Analysis (C26H33FN40, 3 HO)
calcd. Ci-B YmZtQ 1-3(mbr o lin M-y | e -41 woko-1B80mBdl-3-51)b elzing- 96. Vb
mz: 437.4 Y { épelﬁet hyJI/)wl rr]Dr r{ﬁg??zn yI )pheny’??b Lﬁy%;p

f1uorod1 H{ doI 3 yI)butyIJpl per azi ne 112-114C. 1H NMWR

ry: 2. b i P R dhyse:d %%07?56?%@&@5?9&% 2 %045 (o
2H) 6. 85 3@ 2.35t, 21&)@5@@,4}3127@ (@QH()sz 8t 8F); 2575((m 4Hb+)67(7g7r§0 (I n_ 1H);

10.75 (b N4O | cd :
15 3. PoaE: 688 Chot R T 1006 a0 52015, 16 15 . Uitk 70, 46h; 5.1

éh[e:rslyl(\?plcrgléra ine %gﬁgéﬁq% mﬁ %%@O% 2} bglﬁgzlg% gg%ﬁg)r%od @7@?{' ), 3H);
2.40 (10, 2H)7.912N682(8) Mbhh/z: 45155@\/11210 (t, 2H; 2.80 (m 4H); 2.85 (rn 4H)

3.75 (m 4H); 6.75 (m 2H); 7.05 (m 1H): 7.10 (m 1H): 7.25 (s, 1H); 7.30
(d, 1H): 7.55 (s, 1H): 10.95 (br. S, 1H). Ms mz: 453.5 (MH). Exanple 2

ERtRE T e T
phenyl]piperazine (1d)
"H NMR (DMSO-dg): 1.85-1.75 (m, 2H); 2.23 (s, 3H); 2.40 (t, 2H); 2.55 (m, 4H);
15 2.70 (t, 2H); 2.80 (m, 4H); 2.85 (m, 4H); 3.75 (m, 4H); 6.75 (m, 2H); 7.05 (m, 1H);
7.10 (m, 1H); 7.25 (s, 1H); 7.30 (d, 1H); 7.55 (s, 1H); 10.95 (br. S, 1H). Ms m/z:

453.5 (MH").

Example 2

20
1-{3-[3-(Diethylamino)phenoxy]-2-methylphenyl }-4-[3-(5-fluoro-1H-indol-3-
yl)propyl]piperazine (2a).

2-(3-Chlorobutyl)-1,3-dioxolan-4-ylmethoxymethyl polystyrene (70 g, 90.3 mmol)

25  was suspended in dry N,N-dimethylformamide (700 mL). Sodium iodide (68 g, 452
mmol) was added followed by diisopropylethylamine (232 mL, 1.36 mol) and
piperazine (117 g, 1.36 mol). The reaction mixture was heated at 80 °C under stirring
for 12 h. After cooling to room temperature, the resin was filtered off and washed
with N,N-dimethylformamide (3 X 500 mL), methanol (3 X 500 mL), tetrahydrofuran

30 (3 X 500mL) 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 h) to yield an almost colourless resin (76 g).



2- (3-Chl orobutyl)-1, 3-di oxol an- 4-yl met hoxynet hyl pol ystyrene (70 g, 90.3
nmmol) 25 was suspended in dry N, N-di nethylformam de (700 nli). Sodi um

i odi de (680@1/4%32 mmol) was added foll owed by dii sopropyPer/xbaniae (232
m., 1.36 nol) and piperazine (117 g, 1,36 nol). The reaction m xture was
heated at 80 C under stirring for 128, After cooling to roomtenperature,
the resin Mgt bf ihbeEssl obhineand2.8ashgd mwi <Degdh R RY5 AnmRtds (3 X 500
m.), nmethanol (3 X 500 mi), Et%ydr%gwdg@%ﬁghﬁlggbg) andéj(g-lf

subs equentdry tefiiahydraBraENGN-dimethy omzmide 6if50rmah). h&2ghDadbrotoluche-riycl es) .

Finall'y, th i d with dichl th 3 X 500 ni) and dried
n vacuo c3aopubeiotT Reraiaiobhpnale (L8 Pa PP adunibars el ¢) - vo
01/ 49677 K§li4 P dim S%b&a%gst.s of 63}.’7‘&1&1‘;(35% e QRAAbA Bffx thfPw il Firred®: 6

mol ) was suspended in (5:1)-mxturé o
t et r ahydr @f 60 3@ /or, I Ii Avieeriopbling ivarndgerip&otund, Yheli®sia, vés Miliehddarfoaml uene-ii 5-

cycl opent adi gnyl i I exa raphasphat .59, 29. | ) s added
PO 1 oned YR wich PabideoRRa AR BORNG: SR8 B2 i L et et o o
was stirredomeEy nfethabof @X 38 nil.), dichBrork@RAdeNg X P00 RN MR & 8 the
resin was filtered off and washed with tetrahydrofuran (2 X 100 1L), water

(2 X 50 niyl). Feetlanhe resinvanhwashe withodicitpnometiesng 45 1 1002nk) 56! drieyd, in
di chl o , hanol 0, nL). Finally, th i
Cened wi CRORNGS: Bo hP Rt I GARRL R 7301 00 0 vacud (25 C. 36 )

to yiabd a dark orange resin (17.5 g). 10 To a sol ution of

3-(di et hyl.am no)-phenol (1.1 g, 6.8 mnol) in tetrahydrofuran &5 nm.) was
car ef ul | y Lol Sskipthmngphenqlél-2 snfdimmal in titishydafesni2ar e

(Cauti on: I 0 irred for additional
30 mn aft ;W % gkégg%g%%@gﬁggs?@%&%edr? @2%@8%%&%@%%&“ ?%fﬁ“%? a part of

t he above (Chitainn Etndratioe st nydrdgeh). TheGnidthrewnas Jtinedsfoadd@tdomndontie m xture

was stirred at 40 C for 12 h. After cooling to roomtenperature, the resin
was fil teragtar ﬂe%?{a‘ﬂ%%fﬁ&&r%e?ﬁeaSFé-tSrLgﬁ%hererdw’f(%f thye g vgphtained

1) vt er b O BEa piclbiag fuftafina ol A 5 X 25 L)
and subsedifemichyling tolvoomtttrapehtuas) the resinarag dilefadraffiand washed with
tetrahydrofuran (2 X 25 mL), tetrahydrofuran/water (1:1) (2 X 25 mL), N,N-
dimethylformamide (2 X 25 mL), water (2 X 25 mL), methanol (3 X 25 mL),
tetrahydrofuran (3 X 25 mL) and subsequently with methanol and tetrahydrofuran
20 (each 25 mL, 5 cycles). Finally, the resin was washed with dichloromethane (3 X 25

mL) and dried in vacuo (25 °C, 12 h).

A part of the obtained resin (200 mg, 0.15 mmol) and a 0.5 M solution of 1,10-
phenanthroline in a (3:1)-mixture of pyridine/water (10 mL) was placed in a light-

25  transparent reactor tube. The suspension was vortexed and irradiated with visible light
for 12 h. A 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
and washed with methanol (2 X 10 mL), water (2 X 10 ml) and tetrahydrofuran (3 X
10 mL) until the washing solution kept colourless (approximately 5 cycles) and the

30  irradiation procedure was repeated until decomplexation was complete
(approximately 4 cycles). After complete decomplexation, the resin was washed with

dichloromethane (3 X 10 mL) and dried in vacuo (25 °C, 12 h).



20 (each 25 n., S cycles). Finally, the resin was washed with

di chl oronethane (3 X 25 nlL) and dried in vacuo (25 C, 12 h). A part of the
obt ai ned wesei/mw6(200 ng, 0.15 mml) and a 0.5 M sol uti on oPCI/PKk06/00720
phenanthroline in a (3:1)-m xture of ?/ridi ne/water (10 nmL) was placed in a
light 25 transparent reactor tube. Thé&4suspension was vortexed and

i rradi at ednighfhiNddskih € 154 ﬂ{g;,]o.ﬂs%mé'ﬂﬁ afld 4&1@6‘?&%@*1' RGLiRE hg&r%)ééh&&g%% ure of

t he deconpl exation step I's e appearance o tensiv our of
the |i qui d3pinese.2dumrnoly were mikedtin @meackirdubree i 5 Wasolfitidit efzeilydranszinashed

with nethappl..(2 X 10 nl) er (2 10 ) and tetrahydrofuran (3 X 10
m.) until cgﬁéld&é‘éﬁ?eﬁfj anllgil(ats;q%il) Wa%%d@%%meég%cﬂea oxasrarleflyibs cycl es) and
the 30 irragiish AR WEEHHA VB ﬁ%pﬁﬁi@.%ﬁ%?fcbbliﬂget%%&h%&ﬁ%ér%rm conpl ete
(approximately 4 cycles). After conpl ete deconpl exation, the resin.was

washed3wi treactigi ghikigrowes fillered @Bl the 1epidua) resimdvashedwithdimetbylsulf@8dC, 12 h).
WO 01/ 49677 P [ 00720 The obtajned resin,( 15 , 015 mml) and
4-f1 uoroplgg'ﬁﬁqﬁ%/?é gg? foanbined %@We&‘i‘ ura’(eggqﬁﬁ),usé‘?déﬁ'mrﬁ%#r%ﬁéﬂé‘%ﬂ{lxed ina
reactor tybs ml? \QaﬁcaMfﬁﬂt bl d e CafiticH? BedEation &f Beborlidxid) end dhafst i ¢ acid
(1.5 m) was added and the reaction tube was seal ed. Thé reaction m xture

was stirr &esflended pnjg ogta pre-condifiprest regesstd pigse 6- owhime ffercatumewas he 5

reaction i - [ F d e Si | resi S i t

di et hyl S{ﬁ%%é)gggﬁ@%&efréh #ﬁ))%ﬂq_gﬂw{éﬁ'%% i ﬁfe%lgﬁadf‘fnlﬂg Pﬂg{h o (g%dslgmﬁ%feéd aqueous
sodi un carcbgpuasttonseilthéd velbtile (dlvents]the vad e podRELNAYmRHRE ty (eepatdtive:

Ceneration of carbondioxide). The solution oaded on a on a

. was |
pr e- condi £F6HEE Phasref Rl chrematogrenty. £b¢ tasuitingselution wisn subsedquent¥hed wi t h
water (4 ] : e i ane .. After 10
evaporat i gér’\egd Sglagﬁ %8%({??#%%%{%%% fég,e %ﬁﬁ'm‘%&%pr odhgé%\a}v%g%m fied by
pr epar at i neethaneV 6 &) aphasetoniFl« 4aht.p ifaell ogsddphatuticthef theprodtietrgitls0NUt i on was
i on exchange colum. The col umm

subsequentlﬁ/‘#. Io?ded on .a pre-c nd%t ilg d
was washed®WHPR O ABMTEKRJP nidhane) (ahBlacietapAraipn Phthe4ofaily solYesty owed by
el utiqp of,sbhRqREL i [ i A |- (4.5 n).
Evapor at i gn of %eﬁt{%{()zﬁ%(f‘%dég vlzcﬁ)!t] gﬁ (ﬁ)glgg?-]]gﬁ@g. ?ﬁg\ﬂ? @%gggmound as
yel | ow oi I(MEB)sRy,= 9.48, polty)8296.C/ M5 (m z) 515 (M), Rt = 3.46, purity:
82%

The following compounds were prepared analogously:

1-[2-Methyl-3-(3,4, 5-trimethoxyphenoxy)phenyl]-4-[3-(5-fluoro-1 H-indol-3-

20 yl)propyllpiperazine (2b): LC/MS (m/z) 534 (MH"), RT = 4.34, purity: 84%.

1-{3-[3~(Diethylamino)phenoxy]-2-methylphenyl}-4-[3-(5-chloro-1H-indol-3-
yDpropyllpiperazine (2¢): LC/MS (m/z) 531 (MH"), RT = 3.62, purity: 80%.

25 I-{3-[3-(Diethylamino)phenoxy]-2-methylphenyl}-4-[3-(5, 7-difluoro-1 H-indol-3-
yDpropyl]piperazine (2d): LC/MS (m/z) 533 (MH"), RT = 3.56, purity: 71%.

1-[2-Methyl-3-(3,4,5-trimethoxyphenoxy)phenyl}-4-[ 3-(5-chloro-1H-indol-3-

ylpropylpiperazine (2¢): LC/MS (m/z) 550 (MH"), RT = 4.51, purity: 77%.
30

1-{3-[3-(Diethylamino)phenoxy]-2-methylphenyl}-4-[ 3-(1 H-indol-3-

yl)propyljpiperazine (2£): LC/MS (m/z) 497 (MH"), RT = 3.28, purity: 74%.



The foll ow ng conmpounds were prepared anal ogously: 1-[2-Methyl-3-(3, 4,
5-tri met hoxyphenoxy) phenyl]-4-[3-(5 fluoro-1 Hindol-3- 20

yl) propyMeopersazi ne (2b): LG M5 (nmlz) 534 (MH), RT = 4. BdAT/DE06/Hd790 84%
1-{3-[3- (D et hyl am no) phenoxy] - 2- net hyl phenyl } - 4-[ 3- (5- chl or o- JH i ndol - 3-
yI )pr opyl Jpi perazine (2c): LCMS (mf z)25531 (M+), RT = 3.62, purity: 80%

1-{3-[ 0
7 d| fl uorg Z@I[-L nbg’k-g%%?’wzgpﬁl} glznﬁera Mé}@@?%§%5ﬁ@’%5&?nqdaf 533 (MH), RT
3. 56, pwﬂptqpr?AWzaz@c[@(Z@ktﬂ@/MSS@ﬁ/ﬁ) 47, (MH"), RT = 4.29, purity: 91%.
5-tri met hoxyphenoxy) phenyl }-4-[ 3-(5-chl oro-JH i ndol - 3- yl) propyl Jpi perazi ne
(2e): L M5 (mMz) 550 (MH), RT = 4.51, purity: 77% 30
1-{3-[3- Bt 3-
yl §pr E)pyl( ?r-)l p@@ﬁﬁz&)&hﬁgﬁﬁyy]%@ %w?w%m(l%ﬂ(ij%ég ]? fglg Pl'gr’)url ty: 74%
WO 01/ 496 79 pReTl/piretizo@12h): LTEMS (m/z) 487 (MH'), RT = 3.71, purity: 83%.
1-[3- (2, 6D net hyl nonphol i n-4yl) - 2- net hyl phenyl ] - 4- [3 (S fluoro-IHindol - 3-
yI)propyIJ 1, 4-diazepan (29): LM (nmz) 479 (MH), RT = 4.29, purity:
91% 1-{3- 1[33a(3DBémbHwbcamzm)zaﬂg@owﬂhy@mw[m@mh(}51_4;:[ 3-(S

)

fluoro-1Hindol-3 5 yl)propyl Jpi perazi ne MS (mz) 487 (MH), RT =
3. 71, pur vyropgBpiperarine32{)11. GINES fnd 43R KT =4.40 punty T1%.

yl oxy) - 2- et hyl phenyl J-4-[ 3- (1 H i ndol -3- yl)propyl]pi per*azine (2i): LC M
(mz) 470 (MH), RT = 4.40, purity: 77% 10 1-[3-(2, 6-Di nethyl norpholin-4
yl) - z-met hyzfsp(fzeﬁmnaezﬁyzb@ mﬁ;@zmlmzpq-ﬂzmyzpmyé]& (33 pLeRYIRphdRrsazi ne (2] ):

LC/ M5 465

1-{3- [ wﬂawmwﬁéﬁoleglbhdﬁ(mﬁ@ﬂﬁmw%%ﬁi}w Y44 ppdtyt BU6r o- | H- i ndol - 3-
yI)butyIJpl perazine (2k): LM (nmz) 5295 (MH), RT = 3.50, purity: 70% 15
1-[3- (Morpholin-4 yl)-2-methyl phenyl J-4-[3-(S-chl oro-1 Hindol - 3-

yl %pr prl ]IQ‘BBEF(ﬁ?éﬂlﬁla(ﬁﬂz))phézﬁkﬂ@-ﬁﬂéf@)pﬁéﬁﬁﬁ@%l })5 fﬁd&fo—?{iémgﬁlld-purll }_ﬁ/ 34;%)
1-{3- arni_no nmet - chl or o- I ndo

20 yl)pr o??g‘s?i y@FW?Wé&E)Z%@MS&IR@ %%'%5%/(3\’&58% PRTFW- 78796, purl ty:

87% 16S)-1-[3-(2-Hydroxynmethyl pyrrolidin-1 yl)- thyI phenyl J-4-[3-(1

H i ndol - 3-

1-[3-(Morpholin-4-yl)-2-methylphenyl]-4-[3-(5-chloro-1H-indol-3-
ylpropyl]piperazine (21): LC/MS (m/z) 453 (MH"), RT = 3.97, purity: 84%.

1-{3-[3-(Dimethylamino)phenoxy]-2-methylphenyl}-4-[3-(5-chloro-1H-indol-3-
20 ylpropyl]piperazine (2m): LC/MS (m/z) 503 (MH"), RT = 3.96, purity: 87%.

(S)-1-[3-(2-Hydroxymethylpyrrolidin-1-yl)-2-methylphenyl]-4-[3-(1 H-indol-3-
yl)propyl]piperazine (20): LC/MS (m/z) 433 (MH"), RT = 2.33, purity: 85%.

25 (8)-1-/3-(2-Hydroxymethylpyrrolidin-1-yl)-2-methylphenyl]-4-[3-(5-fluoro-1 H-indol-
3-yl)propyl]piperazine (2p): LC/MS (m/z) 451.3 (MH"), RT = 2.50, purity: 81%.

1-[3-(1,3-Benzodioxolan-5-yloxy)-2-methylphenyl]-4-[3-(5-fluoro-1 H-indol-3-
yl)propyl]piperazine (2q): LC/MS (m/z) 488 (MH"), RT = 4.48, purity: 98%.

30
1-{3-[3-(Dimethylamino)phenoxy]-2-methylphenyl}-4-[4-(5, 7-difluoro-1H-indol-3-
yl)butyl]piperazine (2r): LC/MS (m/z) 519 (MH"), RT = 4.09, purity: 70%.



yl ) propyl ] pi perazine (20): LCM (mz) 433 (M#), RT = 2.33, purity: 85%
25 (S)-1-[3-(2Hydroxynet hyl pyrrolidirr-1 yl)-2-nmethyl phenyl J-4-[3-(S
fluoro-1 Wondedes7 3 yl ) propyl Jpi perazine (2p): LC M (n z) pdBDKBO/GdvRH) , RT =
2.50, purity: 81% 1-[3-(1, 3-Benzodi oxol an-S
yl oxy) - 2- net hyI phenyl J 4-13-(S fluoro- 2$H i ndol - 3 yl ) pr opyl Jpi perazi ne
(2q9): LC 4:4 0 .
1-{3-[3-(Di rnet ar ni no)p lepr@%dmzi%éZhﬂ}!fhk@%y;fﬁﬁ/[ﬂ@%gly‘luom -1
i f1 uor erdat3r )démbpﬁ]pzmr)mue @As): mw&an/@%@@\)m L RIMS2 (67 @yritp: 1B % M), RT

9, purity: 70% WO 01/49677 PCT/ DKOO/ 00720 26

[ 3- (2- Hydr oxynet hyl pyrrolidi n-1-yl)-2-nmet hyl phenyl J-4-[ 3- (5,

uor q-/3- ﬁF3-BBﬁ@Hz0§oM%)ﬁﬁ@@¥Lﬂﬂ'eih?!p@éﬁﬂﬁtl-([g%’3 7- bt V- rifdor.469 (M),

67, purit 75% - Benzodi"oxol

di
4.
S)

d

7-
= 4.0
(S)-1-
7-difl

RT = 2.

yl oxy) 52- WQPW haayazinedA2t)3 €)5M$ (WI)I&Q@MH—R’B&(A 6@ pBrigy: )7f)%opyl Jpi per azi ne
(2t): LM (mMz) 506 (MH), RT = 4.60, purity: 70% 1-[3-(

6- Di met hyl nor phol i n-4 yl)-2-met hyl phenyl J- 4- [3 (1 H i ndol -3 yI)propyIJ 1,
4-

1-

i azepanB-QLDiméll Morkhel)-4- ﬂ?-l? -Hublityiphe ﬂquJwr )g%rgﬁﬁ by 410

d
[3-(2, 6D|rrethlrm holln}fg rrethy henyIJ4 fluoro-1
in I
r

H i ndol - 34azendedBy): b/ My e Qrﬁuzl}}’& (M—I+) RT = 4.29,
purity: 75%
1-{3-[3- (Di et hyl am no) phenoxy] - 2- net hyl phenyl }-4-[3-(5,, 7-difluoro-1

H-i ndab- ;:-é(—)ASI—()2}::?~D|i)ydzthylin,o4pkﬁZﬂz%plameméﬁyl)yheﬂy@-%@&(ﬂila)ﬂzﬁ#&]mﬂﬁbl~3RT = 3.61,
purity: , _ + :

1-{3-]3-( mﬂ%@mﬁp@w&ww%@mp@ A3 BNy RL 24129, pyiiyi 6! - 3 yl ) propyl J
J- 1, 4-diazepane (2y): LG M (mz) 483 (M+), RT = 3.78, purity: 72%
1-{3-[3- (D net hyl am no) phenoxyJ- 2- net hyl phenyl }-4-[3-(5, 7-difluoro-1

H-i ndol - 3720- ABI—()QJeﬁpéab?ﬂm)pbm@zy]ﬂén(e?}gz)’plzehﬁﬂ,*w%m7&&’1]]’:‘1659—1%6)701 RT = 3.94,
urit 85%

D12 ot RUPiwHyh F eRmneder b oS o ATy BPa Fb i Tiazepane

(2aa)ysLCG MS (infz) 451 (M), RT = 3.82, purity: 88%

1-{3-[ 3- (D et hyl am no) phenoxy] - 2- net hyl phenyl}-4 [ 4-(5- chI or o- JH i ndol - 3-

yI ) but y1 J gt {SefBaliimethylaiyo) phaiove -¢ miethy iBiesy (M-S (1 HRindol-3-ylpromlir f-t y:  82%

113 (1 3Bt ogl o AL O ) 83 TR rePE el b 974, 11 uoro-1 Hhindol -3-

1-{3-[3-(Dimethylamino)phenoxy]-2-methylphenyl}-4-[3-(5, 7-difluoro-1H-indol-3-
20  ylpropyllpiperazine (2z): LC/MS (m/z) 505 (MH"), RT = 3.94, purity: 85%.

1-[3-(Morpholin-4-yl)-2-methylphenyl]-4-[3-(5-fluoro-1H-indol-3-yl)propyl]-1,4-
diazepane (2aa): LC/MS (m/z) 451 (MH"), RT = 3.82, purity: 88%.

25 1-{3-[3-(Diethylamino)phenoxy]-2-methylphenyl}-4-[4-(5-chloro-1H-indol-3-
yl)butylpiperazine (2ab): LC/MS (m/z) 545 (MH"), RT = 3.77, purity: 82%.

1-[3-(1,3-Benzodioxolan-5-yloxy)-2-methylphenyl]-4-[ 3-(5-fluoro-1H-indol-3-

yhpropyl]-1,4-diazepane (2ac): LC/MS (m/z) 502 (MH"), RT = 4.56, purity: 75%.
30

1-{3-[3-(Diethylamino)phenoxy]-2-methylphenyl}-4-[4-(5, 7-difluoro-1H-indol-3-

ybutylpiperazine (2ad): LC/MS (m/z) 547 (MH"), RT = 3.69, purity: 87%.



yl ) propyl J-1, 4-di azepane (2ac): LC M (mz) 502 (MH), RT = 4.56, purity:

75% 30 1-{3-[3-(D ethyl am no) phenoxy] - 2- net hyl phenyl } - 4-[ 4- (5,

7-di fl uomoo d1/k6irndol - 3- yl ) but yl Jpi perazi ne (2ad): LC M5 par/pKo&dir2q MH+)
= 3.69, purity: 87% WD 01/49677 PCI/ DKOO/ 00720 27

1-{3-[3- (Morpholin-4yl)phenoxyJ- 2- net iyl phenyl }-4-[3-(5 fluoro-IHindol - 3-

yl)prODyIJ{l.sr{&gM@%aaw W EAL)oxy ]—@;ﬂ)@hﬂﬁﬁ&}z}iﬂﬁ (Mittoro- FRLimlof345, purity:

75% (S) -1 dr oxy rreth yrrolidin-1

yl)-2-met Wp’mm?ﬁy ¥- daazpzm(es@@ﬂr EC(MS (#1/4) 340 (MEB ), R Fyod % pytilyp7 p¥r azi ne

(2af): LCOMsS (mMz) 467 (MH#), RT = 2.75, purity: 70% 1-[3-(1,

3- Benzodi oxol an-5 yl oxy) - 2- net hyl phenyl ] -4-[ 3-(5-chl oro-1| Hi ndol - 3-

yl ) propyl ](5)1143¢2mmmef@6}@>rdhﬁ{%yom ﬂq)zﬂz?%e;(ﬂvﬂ#)[s (REhE)r&-]@ﬁmdBﬂr Ity:

74% 10 1-]3-(2, rrethkllm)rpholln 44\%7) thylghen yl] L - (5,

7-di f1 aoréWMpmergzmgf JMB. (1/2) M%Tez §y-puiey: 8%l z) 497

(MH), RT = 4.42, purity: 76% Phar macol ogi cal Testing 15 The conpounds of

the invention were tested according to well recognised and reliable
met hods. 'thB (/e Benavdiozo m- -ploky) s meihplphbiptl -84 395 -chlveo diHhGidoL3-0f

i bf 41 oA DBPT bGPPI BB P B MBOL B 2 06, BB 0

menbranes of hunman cl oned dopam ne D4.2 receptors expressed in CHO-cells is
determned in vitro. Method nodified from NEN Life Science Products, Inc.,

t echnileal lea@, é:é)fim&zthj/l@wmhd?mzﬁs)ﬁéz—zmél@ﬂphaibﬂ-4¢w,Vsizj%zaeogimmdol 8 t he
foll owi ng_Tabl e 5.as | C5 or ,as t_.1nhj tlon f the binding
of 3H YM & Ql ]a% ~diqzerang 3@&“#%(%1/&499 ﬁ&ﬁfgs]ﬁé:o GHEY; AT at ed.

I nhi bition of t he bi nding of [3H]-Spiperone to human D3 receptors 30 By
this nmethod the inhibition by drugs of the binding [3H Spi perone (0.3 nM

to nmenbr ed dopam ne D3 receptors expressed in CHO cells
is deter%ﬁlﬁg %olﬁgﬁ?ﬁ@t% hod nodified fromR G MacKenzie et al. Eur. J

Phar mis
The compounds of the invention were tested according to well recognised and reliable
methods. The tests were as follows:
Inhibition of the binding of *H-YM-09151-2 to human dopamine D4 receptors
20

By this method the inhibition by drugs of the binding of [’H]YM-09151-2 (0.06 nM)

to membranes of human cloned dopamine D, ; 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
25  as ICsy-values or as percent inhibition of the binding of *H-YM-09151-2 at the

concentration of the test compound indicated.
Inhibition of the binding of [3H]-Spiper0ne to human Dj; receptors

30 By this method the inhibition by drugs of the binding [*H]Spiperone (0.3 nM) to
membranes of human cloned dopamine Ds receptors expressed in CHO-cells is
determined in vitro. Method modified from R.G. MacKenzie et al. Eur. J. Pharm.-
Mol. Pharm. Sec. 1994, 266, 79-85. The results are given in the following Table 1 as



Mbl . Pharm Sec.

1994, 266, 79-85. The results are given in the foll ow ng
Table 1 as WD 01/ 49677 PCT/ DKOO/ 00720 28 | C50-val ues or
i nhi bi ti owoef/446he bi ndi ng of 3H Spi perone at the
conpound i ndi cated. Conp. D4-bind.

D3- bi nd. Conp. D4-bind. D3-bind. .
la 48 26 2g
at 50 nM

at 50nM 2a 5.4 10 21
inhibition inhibition

IC50 IC50 No. 1C50 %inhib. (in nM (21'8n nM (innM (at 50 nM
26. 65% ioRiviiddsQR as Pereai iiihitiBn Bf theditigd oS H-S b onk AHRI L1 ON
' 15 130 91 o0 "540% Blrcl iiitbition ¢ thedtideo P H, é&’goﬁgg{z}fhgse. 57%
i nhi bi ti ogoneentrg@omdd the testicBpdtind 4dlic@&Ro6 i nhi bi ti on
30. 40% inhibition at 50 nM2b 98% 6.8 2m 57. 74%
at50nM at 50 nl\4 2c 5.5 13 20 52. 19%
Comp. | D4-bind. Ds-bind. Comp. D4-bind. D3-bind.
No. ICSO IC50 No. ICSO % inhib.
(in nM) (in nM) (in nM) (at 50 nM)
1a 48 26 2g 26. 65%
inhibition
at 50 nM
1b 5.9 220 2h 37. T7%
inhibition
at 50 oM
lc 15 130 2i 35. 54%
inhibition
at 50 nM
1d 73 45 2j 36. 57%
inhibition
at 50 nM
le 14 63 2k 40. 96%
inhibition
at 50 nM
2a 5.4 10 2] 30. 40%
inhibition
at 50 nM
2b 98% 6.8 2m 57. 74%
inhibition mhibition
at 50 1M at 50 oM
2¢ 5.5 13 20 52. 19%
inhibition
at 50 nM
2d 12. 70% 2p 67% 54%
inhibition inhibition inhibition
, at 50 nM at 50 nM at 50 nM
2e 10. 71% 2q 43. 61%
inhibition inhibition
at 50 nM at 50 nM

as percent
concent pat/DENn0/af72¢ he t est




inhibition at 50 n1\4 2d 12. 70% 2p 67% 54% inhibition inhibition
inhibition at 50 nMat 50 nMat 50 nM2e 10. 71% 2q 43. 61% inhibition

i nhi bi ti ono 0e#BONM at 50nM WO 01/ 49677 PCT/ DKOO/ 00720 29 SompKo®do7dé nd.
D3- bi nd. Conp. D4-bind. D3-bind. No. ]C50 I1C50 No. 1C50 1C50 (in nM (in
nM (innM (in nM 2f 35. 70% 2r 62. 290% inhibition inhibition at50nM

at SO\M 2§ @Imp3PoDZBimE- | 598 bhaar b Id(ﬂﬁ?_i T hindl P e at] SOWN 2t
47. 54% 2aa 5 040 % i phhi b?ti on i hibition at“|)n i bilti on at  at50nM 50nM
50nM 2w 34.Na3% 2abC&8 % 83 %si nhi bi tNon | nhiKigg on jat i Bibitipn at at
50 n1\4 30nM 50{nM 2x 7. ?60/ inhi pition | at 50nM :
(in M) n nM) (in nM) (in nM)
2f 35. 70% 2r 62. 90%
inhibition inhibition
at 50 nM at 50 nM
2s 41. 36% 2z 32. 59%
inhibition inhibition
at 50 nM | at50M
2t 47. 54% 2aa 53 % 40 %
inhibition ithibition at inhibition at
at 50 nM 50 oM 50 nM
2w 34. 43% 2ab 53 % 83 %
inhibition inhibition at inhibition at
at 50 nM 50 nM 50 nM
2x 76. 66 %
inhibition
at 50 nM

Table 1: Binding Data (IC5) values in nM or % inhibition of binding at 50nM).

In general, the compounds of the invention have been found potently to inhibit the

5  binding of tritiated YM-09151-2 to dopamine D4 receptors. Many of the compounds
also inhibit binding of [*H]-Spiperone to dopamine Dj receptors.
The compounds have also been tested in a functional assay described in Br. J.
Pharmacol. 1999, 128, 613-629. In this test, the compounds were shown to be partial
agonists or antagonists at the dopamine D4 receptors.

10

The compounds have only weak or no affinity for the dopamine D, receptor.
In addition some of the compounds have 5-HT reuptake inhibiting effect and some of

the compounds inhibit the binding to serotonergic receptors.

15 Accordingly, the compounds of the invention are considered useful in the treatment of

psychosis, the positive and negative symptoms of schizophrenia and affective



Table 1: Binding Data (1C50 values in nMor % nhibition of binding at
50nM. In general, the conpounds of the invention have been found potently
t o i nhi biwoohe637 bi nding of tritiated YM 09151-2 to dopanP@&DR40/0ECEpt Or S.
Many of the conpounds also inhibit binding of [3H]-Spiperone to dopam ne
D3 receptors. The conpounds have al so ¥een tested in a functional assay
descri bed 4 J . 3 D i .t he
conmpounds d\}\%rr'(?’rss’ hsé%ll’] afg%ééﬂ%gér? tlana1 %1%9@1%05%%3 P%Iﬁ%) §1s§ﬁ1%%gd(l)3 H?stg{yg Scao%rﬁ)t%1 Lséved opani ne
D4 recept ciwrdetdcphassioompdaggtesshmave only weak or no affinity for the

dopam ne D2 receptor. In addition sone of the conpounds have 5-HT reuptake
inhibiting effect and sone of the conpounds inhibit the binding to

ser ot oner gite PHaeRMfiSal cdRphEEORIb MBIy invERRHCARON WEiRIard BRnhAYERI ON are
considered useful in the treatnent of psychosis, the positive and negative
synpt ofis dft asedriansghwihithisaintiendfonemey \oe AdDiOIIcA8EBY ARECTHubKbI®/ 1007200r 30

di sorders,_ such a eneralise i et i sorder ani ¢ _di sorder sessi ve
compul si v€ X"“BPQ%‘F%‘&? m %’5??@& Q?B%T%ﬁ(faéﬁgerseggwgﬂ?" #’H&’Spﬂtﬁr r?ﬁ@%]i?flfeéajg'
conposi t i @ sheoforrh bif Soluf¥aN for AR e€tiont F@ﬁﬁreﬁ@ﬁ@s@h‘%oﬁﬁgﬂéﬁi@&sﬂ weBitbds velin
accordance with this invention may be adm nistered by any suitable route,
for examprewsdmthoart may fhe used endany abirerescuticalhs atcospiablesatiars dikgmtaps
etc., or . r al fq Rk r .Ut | inj ection. For

prepari ng%g{sjlgﬁkgsooqrfﬁ)(lt)%rtalki%%&?&%{er%ﬁggggﬁv\‘égltﬁle Jf%{r)lgl\?\%fblgﬁs‘? e art may be used,
and any pharnmaceutically acceptable carriers, diluents, excipients or

ot her addi(ipi‘nves, normal ly used in the art may be used. 10 Conveniently, the
conmpounds (GRVEHENH R £omBROUNds of dks HiveRtaey T administered g8 Apd dosrgR {8t ai ni ng

sai d conpeypds SMC&%@@%%&W&@QF%&@%QQ 168 meT e total daily dose

is usually 1n the range , and st 15 preferably
about 0.1 to 50 ng of the active conpound of the invention. Fornul ation

Exampl es e pharmaceutical fo | ati ons of _the invention nmay be prepared
by (r:n(;nvent -h&ntg)ra? (ﬂl?ly ose 18 usualrlﬁn t{'le range of a{;lout 0.05 - 500 mg,yand m%st P

15 preferably about 0.1 to 50 mg of the active compound of the invention.

Formulation Examples

The pharmaceutical formulations of the invention may be prepared by conventional

20  methods in the art.

For example: Tablets may be prepared by mixing the active ingredient with ordinary
adjuvants and/or diluents and subsequently compressing the mixture in a conventional
tabletting machine. Examples of adjuvants or diluents comprise: corn starch, potato
25  starch, talcum, magnesium stearate, gelatine, lactose, gums, and the like. Any other
adjuvants or additives such as colourings, flavourings, preservatives etc. may be used
provided that they are compatible with the active ingredients.
Solutions for injections may be prepared by dissolving the active ingredient and
possible additives in a part of the solvent for injection, preferably sterile water,
30  adjusting the solution to desired volume, sterilisation of the solution and filling in
suitable ampules or vials. Any suitable additive conventionally used in the art may be
added, such as tonicity agents, preservatives, antioxidants, etc.

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



20 nethods in the art. For exanple: Tablets may be prepared by m xing the
active ingredient with ordinary adjuvants and/or diluents and subsequently
conpressiwm@ot/s7m xture in a conventional tabletting nachCT®Ko&s@Eepl es of
adj uvants or diluents conprise: corn starch, potato 25 starch, tal cum
magnesi um st earate, gelatine, |act ose,3lgums, and the |ike. Any other

adj uvant s 19r addt,j 3 I I L vatives etc.
may be uselg pro%grggssﬁoﬁg%%?%qugégpigén}gg??%logm\jﬁ%%gcg{:ctﬁ?‘%#ngredi ents.
Sol utions for injlecfreobaseray be prepared by dissolving the active

i ngredient and possible additives in a part of the solvent for injection,
preferably sterile water, 30 adjusting the solution to desired vol une,
sterilisation of Abges@mffouad and filling inssgigbable ampules or vials. Any
suitabl e additive conventionally used in the art 'may be added, such as
tonici fy agents, lacksservatives, antioxidants,6@mg. Typical exanples of

reci pes for the ;I?[ra IS%H'bon of the invention e as follows: WO 01/49677
PCT/ DKOO/ 00720 %g a1.1ets containing 5.0 M&f a conmpound of the

i nvention cal cul afgdtorppropyleelful®e base: Actiwesggnpound 5.0 ng 5 Lactose
60 ng Maize starch 30 ng . Hydroxypropylcellulose 2.4 ng Mcrocrystalline
cel | ul ose 19. 2 nmMicp@yeialingcelidesesodi um Typd®-22m8. 4 ng 10 Magnesi um
stearate 0.84 ny I HQJ 0.5 1 f a conpound of the

i nvention cal cul a é’égag@eﬁ%%%?wenngggg: 15 Acr}?‘}@lg conpound 0.5 ng Lactose
46.9 my Maize stMagihesidion Stetgte Povi done 1. 8 (18)t mg

2) Tablets containing 0.5 mg of a compound of the invention calculated as the
free base:
15 Active compound - 0.5mg
Lactose 46.9 mg
Maize starch 23.5mg
Povidone 1.8 mg
Microcrystalline cellulose 144 mg
20 Croscarmellose Sodium Type A 1.8 mg
Magnesium stearate 0.63 mg
3) Syrup containing per millilitre:
25 Active compound 25 mg
) Sorbitol 500 mg
Hydroxypropylcellulose 15 mg
Glycerol 50 mg
Methyl-paraben 1 mg
30 Propyl-paraben 0.1 mg
Ethanol 0.005 ml
Flavour 0.05 mg

Saccharin sodium 0.5 mg



M crocrystalline cellul ose 14.4 ng 20 Croscarnel |l ose Sodium Type A 1.8 ny
Magnesi um stearate 0.63 ng 3) Syrup containing per mllilitre: 25 Active
conmpound W& omgpe750r bi tol 500 ng Hydroxypropyl cel | ul ose 1BCTpKo@oreer ol 50
ng Methyl-paraben 1 ng 30 Propyl-paraben 0.1 ng Ethanol 0.005 m Flavour
0.05 ng Saccharin sodium 0.5 nmg WO 08249677 PCT/ DKOO/ 00720 32 Water ad 1
m 4) Solution fgiidnj ection containing peraar'glnhi litre: 5 Active conpound
0.5 nmg Sorbitol 5.1 ngy Acetic Acid 0.05 ng accharin sodium0.5 ng

Water ad 1 m 10 WO 01/49677 PCT/ DKOO/ 00720 33 Patent Clainms 1. A

pheny! pi pgg azi nvlg el vas Lye aving, the formila, 5 @ R RIZ

5 Active compound 0.5 mg
Sorbitol 5.1 mg
Acetic Acid 0.05 mg
Saccharin sodium 0.5 mg

Water ad 1 ml
10



RZZ"--(CHz Il (CHZfm NV RL3 YR3 U Xr Alk W(z) wherein Xis N NR
CR, Oor S Zand Y are selected fromN and CR, and Ris hydrogen, alkyl

or acyl; wooviged that at |east one of X, Y and Z is a hepero&heom720 10 U is
selected fromCR4 and N, Vis C, CHor_ N, and the dotted |line emanating
fromV indicates a bond when Cis C add no bond when Vis Nor CH 15 Allc
is Cl.6-alkyl; Wis a ring of formula -NR14R15 wherein R14 and R15 together
with the nitrogen atom to which they are attached forma 5 to 6 nenbered
ring, whi dtepkyClabms ai n an 20 additional heteroatom selected fromN, 0 and
S, and which may be substituted one or nore tines with substituents

sel ected from hal ogen, trifluoronethyl, nitro, cyano, d _ 6-al kyl,

C2. 6-al kenyl , RpBendpiyerizinylQ@kriGaidti@¥he thd iemalKy! t hi o, _
Cl_6-al kyl sul fonyl, hydroxy, hydroxy-Cf 6 al kyl, am no, Cl_6-allcyl am no,
di - (C156-al kyl )anmi no, acyl, am nocarbonyl, Cl_6-al kyl am nocarbonyl, and a
di - (Cl. 6-al kyl ) am nocar bonyl ; or Wis 25 a phenoxy or phenyl sul fanyl group,
whi ch nmay be substituted one or nore tines with substituents selected from
hal ogen, trifluoronethyl oinitro, cyano, Cl_6-alkyl, C2_6- alkenyl,
C2_6-al l cynyl, Cl1.6-al kogy, Cl_6-alkylthio, Cl_6-a&'kyl sukfonyl, hydroxy, WO
01/ 49677 PCT/ DKOO/ 4 hydroxy-Cl 6 al kyl, am\o 1 6-al kyl am no,

di - (CL. 6- al kyl ) am no, i <yl axi nocar bonyl ,

di - (d _6-al kyl)am noc a eﬁryweme—Ndioxyv xd a Ty FryRBnedi oxy group;

@

wherein X is N, NR, CR, O or S, Z and Y are selected from N and CR, and R is
hydrogen, alkyl or acyl; provided that at least one of X, Y and Z is a heteroatom;

10
U is selected from CR* and N;
Vis C, CH or N, and the dotted line emanating from V indicates a bond when C is C
and no bond when V is N or CH;

15

Alk is Cy¢-alkyl;

W is a ring of formula -NR'*R'® wherein R and R** to gether with the nitrogen atom
to which they are attached form a 5 to 6 membered ring, which may contain an

20  additional heteroatom selected from N, O and S, and which may be substituted one or
more times with substituents selected from halogen, trifluoromethyl, nitro, cyano, C;.
¢-alkyl, Cy¢-alkenyl, Ca¢-alkynyl, C;¢-alkoxy, Cy¢-alkylthio, Cq--alkylsulfonyl,
hydroxy, hydroxy-Ci.¢ alkyl, amino, Cy.¢-alkylamino, di-(C;-¢-alkyl)amino, acyl,
aminocarbonyl, C.¢-alkylaminocarbonyl, and a di-(Cy-alkyl)aminocarbonyl; or W is

25  aphenoxy or phenylsulfany! group, which may be substituted one or more times with
substituents selected from halogen, trifluoromethyl, nitro, cyano, C.¢-alkyl, Co-

alkenyl, C;¢-alkynyl, Ci.¢-alkoxy, Ci¢-alkylthio, Cy.¢-alkylsulfonyl, hydroxy,



5 RlL, R, R3, R4, Rll, R12 and R13 is selected from hydrogen, hal ogen,
trifluoromethyl, nitro, cyan, Cl _6-al kyl, C2 6-al kenyl, C2_6-al kynyl,
Cl_6- al k@ p/@®676- al kyl t hi o, Cl1_6- al kyl sul fonyl, hydr oxyPChp&oeoa/2C1l_ 6
al kyl, am no, Cl1_6-al kyl am no, di-(lea.allkyl)anino, acyl, and

am nocar bonyl, Cl_6-al kyl am nocar bonyl“"and di - (Cl1_6- al kyl)am no c arb
onyl; 10 miy8roky-@s2ilkyl] Smiho, Ql_é-auwlﬁmi&,m-@cl-é-ﬂﬁmﬁﬁind, aggi tion salts

t hereof. 15.2. A conpound according to claim1l erein I's an optionally
subst i t ut 8BNe3FRomYl ho-allpilgamperrhony Lati-(Bys-pky)rminosaipond.a ethdenmpound
accordi ng £ Q..clai i i.s.optionally substituted iorpholino group.
20 4. A cg%%%ﬁhgdg%%@ﬁgﬁﬁgk?g%%%g?n11 wherein Wis an optionally
substituted phenoxy or phenyl sul fanyl group. 5. A compound according to

claiml grejpn_ Y s G X%is NR Y is , Z1is C 25 and the thuys_ forned

i ndol e”i s vgggﬁe&yig-tﬁeEW®ﬁ%iHﬂﬁkmﬁﬁ%ﬁ%%hﬁgpgﬁhhgogﬂht qremgthy. 6. A
conpound geQrdi 3 | @B, r ej ig N CQJTI%— aHf ccording to
claims 1 to écghhﬂet?gl (rgl am}?’s@%, ajﬂﬂ(?l}%h%f6e%gyn \%Oéﬁé alkg)é}(l)"r‘rbﬁbéun g@(?:’gﬁifi ng to

clai m 1 whabydsulfonylk hydraxyt hydroxyAD; © AlketD 6AndPCT-BRGUEIAG 2d1-(C35- 9. A

pharmaceuti.cal conposition characterised.in that |t conprises a conmpound of

any of clgpﬂimﬁn?% %Wiéﬂ‘t%%WoﬁﬁVHWiﬁzﬁémqﬂﬂpgmﬁﬂ%?W§@gE§F§§HTy accept abl e

carriers QikyldhdisRaibonyd 10. Use of a conpound of any of clainms 1 to 8 for

t he manuf acture of a nedicanment useful in the treatnent of psychosis, the

posi til®e and negative synptons of schizophrenia and affective disorders,

such as general i.sed .anxi i sorder, panic disorder, obsessive conpul sive
5 2 ’nict%taét‘:ﬁ1 8 @

di sorder, e;%’r%rssi%lr}s i on.

and acid addition salts thereof,

15 2. A compound according to claim 1 wherein W is an optionally substituted

morpholino, piperidinyl or pyrrolyl group.

3. A compound according to claim 2 wherein W is optionally substituted
morpholino group.

20
4. A compound according to claim 1 wherein W is an optionally substituted

phenoxy or phenylsulfanyl group.

5. A compound according to claim 1 wherein Uis C, X isNR, Y is CH, Z is C

25 and the thus formed indole is attached to the remainder of the molecule via position 3.
6. A compound according to claims 1-5 wherein V is N.
7. A compound according to claims 1 to 6 whereinmis 3, 4, 5 or 6.

30

8. A compound according to claim 1 wherein Alk is methyl.



10 11. A nethod of treating psychosis, the positive and negative synptons
of schizophrenia and affective disorders, such as generalised anxiety

di sor der w@aniw77 di sorder, obsessive conpul sive di sorder, PdEpPKegsi7on and
aggression conprising admnistration 3gf a therapeutically acceptable
anount of a conpound according to any ““of clains 1 to 8. 15 SUBSTI TUTE
SHEET (RUME 26)A pharmaceutical composition characterised in that it comprises a compound of

any of claims 1 to 8 together with one or more pharmaceutically acceptable carriers or

diluents.

5 10. Use of a compound of any of claims 1 to 8 for the manufacture of a
medicament useful in the treatment of psychosis, the positive and negative symptoms
of schizophrenia and affective disorders, such as generalised anxiety disorder, panic

disorder, obsessive compulsive disorder, depression and aggression.

10 11. A method of treating psychosis, the positive and negative symptoms of
schizophrenia and affective disorders, such as generalised anxiety disorder, panic
disorder, obsessive compulsive disorder, depression and aggression comprising
administration of a therapeutically acceptable amount of a compound according to any
of claims 1 to 8.

15

SUBSTITUTE SHEET (RULE 26)



