WO 03/ 070723 PCT/ DKO3/ 00105 5-Heteroaryl substituted indoles The present
invention relates to novel 5-heteroaryl substituted indoles having high

af fi ni ty Wworozate72adr enocept ors. Accordi ngly, the conpound®CafbDKiz@oiosventi on
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di scl oses, in general, optionally 5-substituted indole derivatives having
the general formula; RL NRZ N1 R 15 The conpounds may he substituted
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cl ai med BapkgePui@- 0 392 959.

10
US patent No. 4,710,500 discloses, in general, optionally 5-substituted indole derivatives having
the general formula:
R A'l N—R?
|
R
15

The compounds may be substituted in position 5 with a substituent selected from halogen, lower
alkyl, lower alkoxy, hydroxy, cyano, nitro, lower alkylthio, CF3, lower alkylsulphonyl, amino,
lower alkylamino and lower di-alkyamino. The compounds are claimed to be potent and long-
lasting dopamine antagonists, and accordingly useful for the treatment of psychoses, and

20  additionally to be strong 5-HT antagonists indicating effects in the treatment of negative

symptoms of schizophrenia and depression and for the treatment of cardiovascular diseases.

The use of sertindole having the formula



This type of conpounds has al so been shown to be useful for the treatnent
of a range of other 5 disorders including anxiety (WD 92/00070), cognitive
di sor der swOW®0aZ2315303), abuse (WD 92/15302) and hypert e REITAKOGMNI05
92/15301). WD 92/15301 di scl oses coggounds having affinity for the
al - adrenoceptor, however, the conmpounds disclosed herein are not selective
for the al-adrenoceptor. 10 WD 99/46259 and WO 01/21614 relate to
al - adrenocept or antagonists related to the conpounfls of the invention
whi ch, however, have very different/substituent son>he pi perazine,
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pi peridine and tet&ahydrop ring.NnThe unds of WD 01/21614 are
not substituted in posit tkRe indole rin ith a heteroaryl group.
15 Interest in the devd b | al -adrenoceptor antagonists has primarily
focused on therapeutic: o’ treat nent of cardi ovascul ar di seases

(Hieble et al., Exp. Qpin. Invest. Drugs, 1997, 6, 3657). Prazosin is the
prot otype of an al-adrenoceptor antagoni st which has very potent
peripherally effects. Prazosj ¥as al so in some ani mal nodel s indicated
effects in the central 20 s system although prazosin is considered
to have poor CNS penetratio ! dence exists i ndi cating that bl ockade of
al - adrenoceptor neurotransm ssjon could be beneficial 1in the treatnent of
psychoses. Most classical antipsychotics including clozapine bind potently
to al-adrenoceptors IabelIed'mjthlﬁggggrazosin or [3H WB-4101. Sone

st udi ess seanipsychotieds wacifically 2Binedie ERFAT-BP2 3¥-t he a, - conponent for the
atypical profile of clozapine. (Baldessarini, et al., Br. J. Psychiatry,
1992, 160, 12-16 and Prinssen, et al., Eur, J. Pharmacol., 1994 62,
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patients (R J. Baldessarini, D. Huston- Lyons, A. Canpbell, E. Marsh, B.M
Cohen, Br JPsychiatry Suppl 12 (199%%&. The firing pattern 5 of mdbrain
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Grenhoff, T. .dﬁgg%g%%%ghgggﬁSémﬁyg%pagngﬁ§§?qﬁg.(1993)) and by el ectrical

sti mul a8 renergi neurons in t ocus coerul eus (J. Grenhoff,
M N sell, S. Ferre, G Aston-Jones, T.H Svensson, J Neural Transm Gen

??g:) u ?§@01919/4(6% 992113 d)WO|0r1] /qu 91' r%fat% "% oclpa{d?e%g&:ip{})r 51%5(50&1%%%15@@ todcilegé'olrﬁf%m of
of the invention which, however, have very different substituents on the piperazine, piperidine
and tetrahydropyridine ring. The compounds of WO 01/21614 are not substituted in position 5 of
the indole ring with a heteroaryl group.
15

Interest in the development of o;-adrenoceptor antagonists has primarily focused on therapeutics
for the treatment of cardiovascular diseases (Hieble et al., Exp. Opin. Invest. Drugs, 1997, 6,
3657). Prazosin is the prototype of an a,-adrenoceptor antagonist which has very potent
peripherally effects. Prazosin has also n some animal models indicated effects in the central

20  nervous system, although prazosin is considered to have poor CNS penetration.

Evidence exists indicating that blockade of o,-adrenoceptor neurotransmission could be beneficial
in the treatment of psychoses. Most classical antipsychotics including clozapine bind potently to
o, -adrenoceptors labelled with [*H]prazosin or PHJWB-4101. Some studies seem to indicate a
95  central role of the ay-component for the atypical profile of clozapine. ( Baldessarini, et al., Br. J.

Psychiatry, 1992, 160, 12-16 and Prinssen, et al., Eur. J. Pharmacol., 1994, 262, 167-170).



i nhibition of acoustic startle response in rats induced b hencycl i di ne
(PCP) (V.P. Bakshi, MA 10 Geyer, J Pharmacol Exp Ther 2%3!0 666y(1997) and
B. S. Car aw9®3/0%7®3 Bakshi, M A. CGeyer, Neuropharmacol ogy P8T/DKIID0103998)) .
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nt er ; Thonpson, C. E.; Peskind, ER, J. din.
Psychl er”ff'p’?'ﬂfﬁ’ﬁgo@’lg? %ﬁfgg)and Tayl or, F.: Raskind, | MA, J. din a

Psych?pharnacol 2002, d22 82- 85) Label | ed conpounds of the present
invention are c re to be.val u
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i nvention According to the present invention novel conpounds having the
formula RZ Het \-/

Co-administration of sub-threshold doses of the dopamine D, antagonist raclopride and the o~

adrenoceptor antagonist prazosin caused significantly enhanced suppression of conditioned
20  avoidance behaviour in rats without inducing catalepsy (M.L. Wadenberg, et al, J Neural Transm
107, 1229 (2000)). It was suggested that o, adrenoceptor blockade in the presence of a low D,
receptor occupancy might improve antipsychotic efficacy and thereby improve the therapeutic

window with regard to extrapyramidal side effects.

25 It has also been suggested that centrally acting o;-adrenoceptor antagonists will have antimanic
effects while corresponding agonists would be beneficial for the treatment of depression

(Lipinsky, et al., Life Sciences, 1987, 40, 1947-1963).

Centrally acting o;-adrenoceptor antagonists may also have effect against Post Traumatic Stress

30  Disorder (Raskind, M.A.; Dobie, D.J.; Kanter, E.D.; Petrie, E.C.; Thompson, C.E.; Peskind, E.R.,
J. Clin. Psychiatry, 2000, 61, 129-133 and Taylor, F.; Raskind, M.A., J. Clin Psychopharmacol.
2002, 22, 82-85)

Labelled compounds of the present invention are considered to be valuable PET (positron

35  emission tomography) ligands and SPECT ligands due to their selectivity for o;-adrenoceptors.



| R R5 4 r 10 wherein Het is a five- or six-nenbered aromatic,
heterocyclic ring containing at | east one nitrogen atomas a ring nenber,
and opti owalosp7eebstituted with C-6-alkyl; 15 n is 0 or PCT/DEWBHOINS C or
CH, the dotted line nmeaning a bond when Gis C, and the dotted |ine neaning
no bond when Gis CHor N, 20 Ar is4phenyl optionally substituted with one

or nore substjituents. jindependently selected.fr = yl,

1 o af ey SHF SRYRES P GEETITROT e By o PR %?ﬂaﬁ?%lﬁfg%‘,
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2-pyridyl, 3-pyridyl, or 4-pyridyl; 25 R2, R3, R4 and R5 are independently
sel ect &dustionp BF@PEY&PesBIC6- al kyl , C1_6-al | coxy, hydroxy, hal ogen
trifluoronmethyl, nitro, cyano, am no, Cl 6-al kyl am no and

Cl_6-dial kylamino; mis 1, 2 or 3; 30 Xis a bond, -CH2-, -0-, -S-, -NH,

- NHEO- The inverigh - and WO 03/ 070723 PCT/ DKO3/ 00105 5 Y is cyano,

Cl 6-al kyl oxy, Cl1 6-al kyl substituted with hydroxy, C _6-al koxy, or Cl_6-

al kyl carbonyl oxy or Y is phenyl . which .0pt | y be substituted one or
nore t iYFEYARELN eEﬁS?fWWﬁEW?§%§QP P%Hg5¥%W$ﬁ%?%§%%, Cl_6-al kyl ,
trifluoronethyl, hydroxy, Cl_6-al koxy, Cl_6- allcyl carbonyl oxy, nitro,
cyano, am no, C1_6-alkylagjno, Cl _6-di al kyl am no, nethyl enedi oxy and 5

et hyl enedi oxy, or Y is anjaromatic nopfio- §r bicyclic heterocyclic ring
contai ning only ong,, hetefoat om whi odi nay ppti-amal+yxbevsubstituted one or

nore tines w t-Substl ed\ié%%l hal ogen, Cl-6-al kyl,
trifluoronethyl, hydroxy oxy, _6-al lyl carbonyl oxy, nitro, cyano,
| kyl am no; provided Y is not cyano when

am no, Cl-6-al kylam no |_Cl
Xis 0, S, NH, NHC&r . and Y RS not Cl-6-al koxy when X is 0, S or
acceptable acid addition salts thereof, is
Ar

NH; 10 or pharnaceuti cal

provi ded. R* )

10
wherein
Het is a five- or six-membered aromatic, heterocyclic ring containing at least one nitrogen atom as
a ring member, and optionally substituted with Ci-alkyl;

15
nis0or 1;
G is N, C or CH; the dotted line meaning a bond when G is C, and the dotted line meaning no
bond when G is CH or N;

20

Ar is phenyl optionally substituted with one or more substituents independently selected from
halogen, Cy.¢-alkyl, C;¢-alkoxy, hydroxy, trifluoromethyl and cyano, or Ar is 2-thienyl, 3-thienyl,
2-furanyl, 3-furanyl, 2-thiazolyl, 2-oxazolyl, 2-imidazolyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl;

25  R% R’ R* and R’ are independently selected from hydrogen, Cy¢-alkyl, Ci¢-alkoxy, hydroxy,

halogen, trifluoromethyl, nitro, cyano, amino, C,.¢-alkylamino and C;.¢-dialkylamino;
mis 1,2 or 3;

30 Xisabond, -CHy-, -O-, -S-, -NH-, -NHCO- or -CONH-; and



In a particul ar enbodi nent of the invention, Het is optionally substituted
triazolyl, pyrazolyl, pyrimdyl, pyridinyl or imdazolyl. Suitably, Het is
1- net hyl -wB-03/020743 t r i azol - 3-yl, 15 2-net hyl - 2H 1, 2, 4- t r i aPOTAB03100105
3-methyl -3H1, 2, 3-triazol -4-yl, 1-nethyl-1H pyr azol - 4-yl ,

2- met hyl - 2H pyrazol 3-yl, 1- rret hyl - 1P+ i ni dazol - 2- yl, pyrimdin-2-yl or

pyridin:3-yl. n i hve reka ogpounds  of
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Yis t. ut al koxy or

Cl_6- alljﬁépé égh@*] é/& Oggh%ﬁl Oxy%hﬁgkﬁﬁa\?enﬁbﬁ relates to the group of

comm)ounds wherein Y is cyano V\D 03/ 070723 PCT/ DKO3/ 00105 6 The conpounds
of the inyention nt I geni sts and the conpounds
are th®k ?TBP%“H%HZV&F P8 gleta ?113 RS {?&éo ?I%ﬂ

reatnen orders or di seases responsive
t o antagoni sm of the aI adrenoceptor 5 Sonme of the conpounds of the

i nvention have str ng ni.t BRIy,
al b- adr]g‘naoB@B‘f‘%‘F ¢ ﬁ’ﬁ ltﬁf?g { eéra‘)rérétﬁloglt%ﬁflsadpa%%ﬂg %ﬂ&%ﬁgggg%jﬁie({ﬁgg%ecty t he
pr esentpyrme;nlpyﬂﬂmybdramelszdm aulpalhh/rﬁacsahtmthal 1E-bAdosirzal-8ryl.conpri sing  at

oot OB QTRANNG, L RO Aaliay Sebinedah0Y .y B PAgAIRSNC | cal |y

ereo and”optionally a second
phar maceutetty Bl i ypyaedlidve, i mmhehlfémdaml-bMManalﬂmo%ﬂ ofpyiligAglor nore
phar maceutically acceptable carriers or diluents. In a further aspect, the
pr esent Ini anvatdnthodinehi thesnvemtidnhelateste cofpaxndorfierands GFwheertn 1£YPaS1-def i ned

s-alkyl substituted with hydroxy, C;.¢-alkoxy, or C,.¢-alkylcarbonyloxy or Y is optionally
20  substituted phenyl, in particular the group of compounds wherein Y is C1.¢-alkyl substituted with
hydroxy, C.¢-alkoxy, or C;.¢-alkylcarbonyloxy or Y is optionally substituted phenyl

In a third embodiment, X is a bond , -CH,-, O or S, preferably O or S.

25  In a fourth embodiment, Y is an optionally substituted, aromatic bicyclic heterocyclic ring
containing only one heteroatom, such as for example optionally substituted indolyl, benzofuranyl

or dihydro-1,4-benzodioxinyl.

In a fifth embodiment, X is -NHCO- or -CONH-.

30
In a sixth embodiment, Y is optionally substituted phenyl.
Tn a seventh embodiment, the invention relates to compounds wherein Y is C1.¢-alkyl substituted
with hydroxy, Ci.s-alkoxy or C.¢-alkylcarbonyloxy

35

Finally, the invention relates to the group of compounds wherein Y is cyano.



above or an acid addition salt thereof and optionally a second
pharmaceutically active ingredient 15 for the manufacture of a

phar macewpDa®al7aresli cament for the treatnment of a di sorder Per/DKISAORE
responsi ve to antagoni sm of al -adrenoceptor. Thus, in still another aspect,
the present invention relates to theé use of a conpound of fornula | as
above and optionally a second agent havi ng ant%gs.cho e activht%ﬁfor t he
pr epar Htei compofinds of therfeepniemen PoEw o AEneGeRigt AHOE 2P JEHSEPE % Seases and
di SOT gL 2. LERANSHY e b APLATURRIT Ol ealFEAOBHDLPERadoRlsIoRe p3yChOST S,
mani a, Sgﬁlgn prostatic hyperplacia, hypertension, post traumatic stress
di sor detemabeptarar di ac arrhytm as. Antagoni sts of al-adrenoceptors are al so
useful for the reduction of intra ocular pressure. 25 In a further aspect,
the invention relates to a nethod for the treatnment of a disorder or

di seasgomd esfhensipendsofdnt myatios irvsfstrangen affaio lethe gr-drerogepioh thig the

conprising adm ni stei;i ng% co round of fornula | as above and optionally a
secondpRareReEEREE FEPq $e AR P& M hgr edient to said mammal. 30 In still

anot her aspect, the present invention relates to a nethod for the treatnent
of psychosis in a manmmal conprising adm ni r g efisifor mul a

as aboVBusafcrngihen RSt E]%Bpéesglgg%ﬁﬂhonaxg%%f whaa%h?%ﬁlga"%@??%gﬁl ﬁggtt ic rz;lg{lsi \/%)t y to
sai d MRYTERd: - ond Tohpeund @VerniN 1 iae refined exboved o aharaneesutivadlal dogeptablei ard

i ngredi ent may be anot her ent hayi.n ant | hot | Gl ividbinafigt exanpl e
an %geﬁ@dl%iaﬁdh?iﬁcgﬁﬂi& ﬁ%ﬁoﬁglgya?‘nfeﬁﬁ%&r/ﬂ)}??rf‘ TTF 1@?&%@ r ?603/110 70723

PCT/ DKQ3h @84 85moré phfhdcaiaily adzepishle ewiaercduans st s whi ch i ndi cate that such
conbi nati ons may ge advant ageous for treatnent of psychoses without

causi ng extrapyram dal effects. Finally, the present invention relates to
r adi o- lapelrinedspesinmiiesntafivehtiormalates to thadsetdie compoun of Ewmula § a5 fefipsd i ous

bi ol ogi cal assay. d PET-. or .SPECT studi I Ve Rl dr@er@f the
InventPﬁﬁmWﬁéﬁaﬂ§é§£W@Vggﬁwﬁ§f85§%E%g§'gE%%ﬁ%?@%ﬁ%ﬁﬁg?g?%%;gn&ho; i odo. 10
Thgst ersp 5d nbnatlie of af asnacentiaal bnedivemend for the tlortameidd dpgder o A5EA5€ havi ng

fromone to six carbon _ato i ncl usive, including groups such as nethyl,
et hyl , TasPPRSHSyP antsoBiSHQy P1-adfeigGeRi™  2_putyl, 2-

Thus, in still another aspect, the present invention relates to the use of a compound of formula I as
above and optionally a second agent having antipsychotic activity for the preparation ofa

20  medicament for the treatment of psychosis.

Diseases and disorders responsive to antagonism of o;-adrenoceptors includes psychosis, mania,
benign prostatic hyperplacia, hypertension, post traumatic stress disorder and cardiac arrhytmias.

Antagonists of o,-adrenoceptors are also useful for the reduction of intra ocular pressure.

25
In a further aspect, the invention relates to a method for the treatment of a disorder or disease
responsive to antagonism of o] -adrenoceptors in a mamma)l comprising administering a
compound of formula I as above and optionally a second pharmaceutically active ingredient to
said mammal.

30

In still another aspect, the present invention relates to a method for the treatment of psychosis in a
mammal comprising administering a compound of formula I as above and optionally a second

agent having antipsychotic activity to said mammal.

35  The above mentioned second pharmaceutically active ingredient may be another agent having

antipsychotic activity, for example an agent having dopamine D, antagonistic effect. As



met hyl - 2- propyl and 2-nethyl -1 -propyl. 15 The terns Cl_6-al koxy,

Cl 6-al kyl am no, d _6-dial kylam no etc. designate such groups in which Cl_
6 al kyl iwoag/dski ned above. Het neaning a five-nenbered &COMKBO0105

het erocyclic ring containing at | east one nitrogen as a ring nenber,

i ncludes, but are not limted to, he?erocycl ic rings selected from

pyrroI-I- rro - i =1 L 1] =2-vyl,
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1,2,4-triazol-1-yl, 1,2,4-triazol-3-yl, 1,2,4- triazol-5-yl, tetrazol-1-yl,
tetrazol 2-yl, tetrazol 5-yl, oxazol -2-yl, oxazol 4-yl, oxazol 5-y
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-oxadlazol 3 yI 1,2,5 -thiadiazol-3 -yl, oxatriazol-4-yl and

thiatri t nmeani e aromati c heterocyclic ring
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notiol imted to, pyridin-2-yl, pyridin-3- yI pyridi n-4-yl, pyrinidin 2-yl,
pyri mi rim y \@ﬂgaff{anq AP BfboRi Cyclic
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furan- 2- 2th|enyl 3-thienyl, pyrrol-l-yl, pyrrol-2-yl,
pyrrol “33/’@11'2 RIWHEFH@VFM KB8PY2-yI| indol 3-yi, indol-4-yl, indol-5-yl,
i ndol -6-yl, indol-7-yl, benzofuran- 2 yl, benzofuran-3-yl, benzofuran WO

03/0707 3 PCT/ DK03/ 00105 e@g@; 5 ahwBrci o
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i sobenzgafigt &ns defiled abobenzof ur an- 5-yl, i sobenzof uran-6-yl,

i sobenzofuran-7-yl, benzot hien-2-yl, benzothien 3-yl, benzot hien-4-yl,
benzot hi en-5-yl , benzot hi en- 6- yl, benzot hi en-7- yl, i sobenzot hi en- 1- yl,
|sobenzﬂﬁmkﬁmngaﬁkﬁnkmbhehzomumémkﬂmyﬂwrmso@émmngHﬂ@ﬁt%m?ﬁmgﬂyﬁﬁéﬁ§bth|en 6
5 yl, isobenzothie I [ b rdm QU241 Y|
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i soquin nebig-17 031 PIUIROLI Ny B1 Bla-tridhoes i1ch,addi ti on
salts o&’%’%éazg Lﬁlot}% %Ocl) HQ’ %Zri%//lglr?ta(lﬂon}; are phar ma?:’eu"tﬁl cal | y ggcept abl e
salts &ﬁzdusrmdemmm -YiortettagaliZeyladétrigol-SExle raphat-§-vbf oxagel-vy HATU-YM ts are

those W{sg)pazo -3(791 Oxazclil- - 1 I Goxazol- 5-yl, thiazol-2-yl,, thiazol-4-yl, thiazol-5-yl, isothiazol-3-
yl, isothiazol-4-yl, isothiazol-5-yl, 1,2,3-oxadiazol-4-yl, 1,2,3-oxadiazol-5-yl, 1,2,4-oxadiazol-3-

25  yl, 1,2,4-oxadiazol-5-yl, 1,3 ,4-oxadiazol-2-yl, 1,3,4-oxadiazol-5-yl, 1,2,3-thiadiazol-4-yl, 1,2,3-
thiadiazol-5-y1, 1,2,4-thiadiazol-3-yl, 1,2,4-thiadiazol-5-yl, 1,3,4-thiadiazol-2-yl, 1,3,4-thiadiazol-
5-yl, 1,2,5-oxadiazol-3-yl, 1,2,5-thiadiazol-3-yl, oxatriazol-4-yl and thiatriazol-4-yl.

Het meaning a six-membered aromatic heterocyclic ring containing at least one nitrogen as a ring
30  member, includes, but are not limited to, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-2-yl,
pyrimidin-4-yl and pyrimidin-5-yl.

Y meaning an aromatic mono- or bicyclic heterocyclic ring containing only one heteroatom
includes, but are not limited to, rings such as pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, furan-2-yl,
35 furan-3-yl, 2-thienyl, 3-thienyl, pyrrol-1-yl, pyrrol-2-yl, pyrrol-3-yl, indol-1-yl, indol-2-yl, indol-
3.yl, indol-4-yl, indol-5-yl, indol-6-yl, indol-7-yl, benzofuran-2-yl, benzofuran-3-yl, benzofuran-



benzoi c, ascorbic, succinic, oxalic, bis-nethylenesalicylic,

nmet hanesul foni c, et hanedi sul fonic, acetic, propionic, tartaric, salicylic,
citric, gwomeniwz3lactic, malic, mandelic, cinnamc, citr&cComKyz/oomspartic,
stearic, palmtic, itaconic, glycolig, p-am nobenzoic, glutamc,

benzenesul fonic, and theophylline atetic acids, as well as the
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18F, 1231 or . 1751. 25 i ol abel i .of conmpounds of the present invention
may belsﬁé‘tufl‘élﬂ?é?ﬂl”éﬁoél Oﬁﬁ%a'?%&)ls?dgg}%gﬁgggl i ng methods known and used in the
prior art. For exanple, as stated in the specification, conmpounds can be
| abel | by reaction of .the appr hat SRERacbhtichiy adbRanid alnel | ed
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1211. %8?&9& Rorts, PReniS, gRer bRl Ieh&i b O BRI th 18F maybe

pr epar edetly ppionia tntariueliedishéitriccglaesist laptiss imghic, grangdelisy @BAEG CIHHPEC Ul e
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may'’be i°Cnuc substitution of a precursor

mol ecul ghogsotigiand migicanidappr opri ate | eaving group (such as nitro, brono,
iodo or triflate) by reaction with [18F]F-. After appropriate activation of
the aromatic ring with one or two el ectron w thdrawi ng groups, such as
fornyl DHeOWRéSyity Biiethé asompbungs aufpthe niayentign ders ithey oppedrerogerierd mgkqsefhem
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The compounds of the invention “can be labelled by reacting the unlabelled precursor molecules
with ['!C] methyl iodide, [''C] methyl triflate, or other ["C] labelled reagents derived from Mc]

carbon dioxide. The compounds may also be labelled with "°F, *’I or 127,

25
Radiolabeling of compounds of the present invention may be performed according to
radiolabeling methods known and used in the prior art. For example, as stated in the
specification, compounds can be labelled by reaction of the appropriate precursors with radio-

labelled reagents, including 'C.labelled reagents such as ['Clmethyl iodide and ["'Clmethyl

30 f{riflate.

It is also within the knowledge of a person skilled in the art of radiopharmaceuticals to label

compounds with '°F or 121 Compounds of the present invention radiolabelled with 18F may be

prepared by aromatic nucleophilic substitution of a precursor molecule containing an appropriate
35  leaving group (such as nitro, bromo, iodo or triflate) by reaction with ['*F]F". For example,

compounds of the present invention may be radiolabelled with '°F in the 4-position of the phenyl



Bi oorg. Med. Chein. 2000, 8, 2511-2518). Radiolabelling with 1251 or 1231

may be perfornmed by hal odenetal ation of the corresponding tin 10

substit utwo oporganoti n) precursors, for exanple by treat meat/po03anos

et hanolic solution of the organotin_precursor with Na 1231 or Na 1251 in

Eﬂe presegce OI:I chl olrjam' ne-T and aqueous hydrochloric acid anal ogously to

e procedure i I Hltu

J_ . Br S55P raﬁ%chec%s %ﬁelrhlgoqe lel E%gggﬁéﬁmc?s méy&%%?%a%gﬁy ar%'ﬁ‘nhﬂlc-dxtldaleg‘%ﬁﬂluc S - S\r/]vg.ﬂn

S 0_1 - . subl€dtutiss ofipy prEhursot_JaDISSﬂmf;Onﬁmﬂm’mi appropiéate leavinghimeyp. (sygd@s niBeol . 1996, 23,
15 .The BB S ) ntion can

be reag%(ﬁ} bordgﬁcritrneﬁgé? E}%%C%m?%%ﬁr%g eny%}@py&%@%ﬂ?%ofé%e £ertr%g?/l?tljicrﬂs&%bst| tuted

5- he'lt_I E Woﬁlrolyala of vedallesobyitdearding gaums -’GUIqh wfobwl;grqup(xs}a Therfosnylesqups BaY yI | i t hi um

in at. lL.ow t enper a C tin halide

Such TN RarRrEF i o sy et DRl e et ot al at ed

20I : n'é etamda‘i &h@sranm/(SalbrsqubAmokhtdruM §I01a@1ei &f; DhillyhMu Rauphin. &k Barieslel y

pal | adi ta t ] t h hexaal kyl di st annanes may al so |ve t he

corres 6?”?&? oﬁem ﬁ(ﬁ%pirﬁgﬁ?ig& (Ali, H; Johan, and van Li e? J.E.,

Synt hesi s 1996, 423 445) A ter nat i veI y, 4- [18F]f|our oi odobenzene may be

pr epar a SCI’I Ilﬂa | D. A;

Pi ke, ?j n%\évbtel 1S5 ngr Erggrﬁiteﬁf)}?heﬁmg’gtala&n ?f t%%co%%ﬂﬁ%ﬁ et ed
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conpounds of the 124 [ to the

pr oceduf%ago%%rg?ﬁr%ég%ﬁﬁél g\%%/ﬁ thgzggakggl:%ﬁgf gkﬁa?ﬁghgﬁg&gerq?éégst i ve of the
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Karlsson, P.; Larsson, S. and Farde, L., Nucl Med. Biol. 1996, 23, 201-209).

15

The organotin precursors of the compounds of the invention can be readily prepared from 1-(4-
bromophenyl) or 1-(4-iodophenyl) substituted 5-heteroaryl-indoles by reaction with n-
butyllithium or tert-butyllithium in THF at low temperature, followed by reaction with a
trialkyltin halide such as trimethyltin chloride or tributyltin chloride. Magnesium metalated

20  intermediates may also be used in place of lithium. Alternatively, palladium catalyzed reaction
with hexaalkyldistannanes may also give the corresponding organotin precursors. (Ali, H.; Johan,

and van Lier, J.E., Synthesis 1996, 423-445)

Alternatively, 4-["*F]flouroiodobenzene may be prepared as described in the literature (Shah, A.;
25  Widdowson, D. A.; Pike, V. W., J.Labelled Compd.Radiopharm. 1997, 40, 65-67), and reacted
with N-unsubstituted indole to give the final radiolabelled compounds.

The compounds of the present invention can be prepared according to the procedures described
below:

30

a) Reacting an indole derivative of the following formula



(11r1) 5 wherein in, X and Y are as defined above, Ais an oxygen atomor a
-O(CH2)g-O chain, wherein qis 2 or 3; b) reducing the

t et r ahydrwpysiodi7a® doubl e bond in a conmpound of the formulPaT/DEI3/00(00€H2) M
XY R I NHet ,- (CHZ)" RBNR5 1 4 Ar (I1V) wherein Rz, R3, R4, R5, in,
X, Y, Ar, Het and n are as defined afove; 15 c) reacting a conpound of the
formula (C2)mX-Y RZ, N, (CHz):, Het/ ONR3 R5 4 (V) WO 03/070723

PCT/ DKO3/ 00105 11 wherein R2, R3] R4, R5, in, X, Y, G the dotted line,
Het and n are as definedcabove, conpound of the fornula Ar-hal
wherein Ar is as def,ipé€d above. a iLs hal ogen, in the presence of a
netal catalyst, 5 d) reacting @
Het

R* Ar (I

wherein R?, R®, R%, R®, Ar, Het and n are as defined above, with a 4-piperidone of the formula

A N——(CHa)y——X——Y

()
5
wherein m, X and Y are as defined above, A is an oxygen atom or a -0O-(CH,)4-O- chain, wherein

qis2or3;

b) reducing the tetrahydropyridine double bond in a compound of the formula

10
(CHp}py——X—Y
N

av)
wherein R?, R’ R4, R’,m, X, Y, Ar, Het and n are as defined above;

15  ¢)reacting a compound of the formula

(CHy)y—™—X—Y
R2 @/

/(CHZ)n G
Het

RS

TI=

)



|l R3/ NRs RA |1 Ar (VI) wherein R2, R3, R4, R5, G the dotted line, Ar,
Het and n are as defined above, with a reagent of 10 fornula

L- (CH2) n,woxsN7mkerein in, X, and Y are defined above andPCTiDKoablwgen,
nmesylate or tosylate e) reducing the carbonyl group of a conpound of the
formula 0 R2 N R8 (CHZ)nG Het OMM RB Rs" 4 r (VIl) 15 wherein R2, R,

R4, R5, G Iy ne . A, d RS
() MR R B it O e gl 1R el e B3R B SRRHC BO0 15t ng a

corrpoue&inpbfuna bethé formulh Ar-hA0vHARINAY B 2O TITBe PV Drd ShoDBdslogaingbe /. (CH2) u \
OH Het Bflcﬂ}‘gmﬁ 4 1r (MI1) wherein R2, R3, R4, Ar, Het and n are
as def P’f?é‘aw%t ctalicap Y Ened by reaction with a piperazine of the formula 5

5  d)reacting a compound of the formula

(CHZ)n
Het/

R3

(VD

wherein R%, R*, R%, R®, G, the dotted line, Ar, Het and n are as defined above, with a reagent of
10  formula L-(CHy),~X-Y wherein m, X, and Y are defined above and L is halogen, mesylate or

iosylate

e) reducing the carbonyl group of a compound of the formula

R2 (\N R
9

(CHo)n G
Het/

R Ar VD)

15
wherein R, R?, R, R®, G, the dotted line, Ar, Het and n are as defined above and R®is

(CHy)(m-1y-X-Y, wherein m, X, and Y are defined above

f) decarboxylating a compound of the formula

20



HN (CH2)m X-Y (1 X) wherein in, X and Y is as defined above; g) al kylating
the group Het in a conpound of formula | wherein Het is unsubstituted on at
| east 10wora/opye3 ol e-1i ke nitrogen atomw th an al kyl at i mgTrmaagemntos such
as C _6-alkyl-L, wherein L is chlorQ, bronmo, iodo, nesylate or tosylate.
Met hod g) may accordi ngly be used t d% ntroduce radi ol abel | ed al kyl groups,
such as [11C]methyl iodide, [llg}nethyl triflate, etc. 15 Methods for the
preparation of the starting materlials used in the above processes are
described in US patent dw), 500, WO 92490070, WO 99/46259 and in
Perregaard et aI.,FQgNEd.Che 1 R (35 1092-1101, or can be prepared
anal ogously to the procedures bed higrein. 20 Starting materials
wherein the group Het is tetrak W _be prepared by reacting the
correspondi ng 5-cyano-i ndoRE w t'H ~ St aecedong materials wherein the
group Het-(CH2)" is tetrazol-5-y|nethyﬁ may |ikew se be prepared fromthe
correspondi ng i ndol e containi ng & 5-cyanonethyl group by reaction with
azi de. The 5- 25 cyanonet hyl -i ndol es may be preparedVBYy hydrolysis of the
correspondi ng 5-cyano-i ndol e, reduction of the carboxylic acid
functionality obtained to hydroxynethyl, reaction with nethanesul phonyl
chl ori d@eteh RORME*NEr, Tlef 4n@ 5 R ek e abdve abloveddtvy reabtiaiolitsa fipdrdzowed by
reaction with a cyanide to formthe 5-cyanonet hyl -i ndole. WO 03/070723
PCT/ DK@ f00m8% 13 N Boc- protected 5-bromo-1-Ar-3-piperidinyl-1Hindole is
pregared in three steps from5-bronp- 1-Ar-1Hindole. Reaction of
4- pi peridin-2-one hydrochl aride, hydrate with 5-brono-Ar-
fl uorophenyl)-1H i ndol e uging acidic conditions foll owed by catal ytic
hydr ogenati on anal ogouslHt to pubt+&hed—procedures (Perregaard, et al. JMed
Chen 1992, 35, 1092) resulNts i the 5 unsubstituted piperidyl compound.
Finally, reaction with boc-anhydride affords the desired starting
mat er i alherdiin; Hdwié tviioms definddebevepar yl groups in the 5-positions in the
N- Boc- protected 5-brono-|-Ar-3- piperidinyl-1Hindole is acconplished by
two alternative nethods A and B. 10 _

g) alkylating the group Het in a compound of formula I wherein Het is unsubstituted on at least

10  one pyrrole-like nitrogen atom with an alkylating reagent, such as Ci¢-alkyl-L, wherein L is

chloro, bromo, iodo, mesylate or tosylate.

Method g) may accordingly be used to introduce radiolabelled alkyl groups, such as [''Clmethyl
iodide, [''C]methyl triflate, etc.
15

Methods for the preparation of the starting materials used in the above processes are described in
US patent No. 4,710,500, WO 92/00070, WO 99/46259 and in Perregaard et al., J.Med.Chem.
1992 (35), 1092-1101, or can be prepared analogously to the procedures described herein.

20  Starting materials wherein the group Het is tetrazol-5-yl may be prepared by reacting the

corresponding 5-cyano-indole with azide.

Starting materials wherein the group Het-(CHy),- 1s tetrazol-5-ylmethyl may likewise be prepared
from the corresponding indole containing a 5-cyanomethyl group by reaction with azide. The 5-
25  cyanomethyl-indoles may be prepared by hydrolysis of the corresponding 5-cyano-indole,
reduction of the carboxylic acid functionality obtained to hydroxymethyl, reaction with
methanesulphonyl chioride to form the corresponding 5-chloromethyl-indoles followed by

reaction with a cyanide to form the 5-cyanomethyl-indole.



In Method A, the N-boc-protected 5-brono-I|-Ar-3-piperidinyl-1Hindole is
treated with n- butyllithiumfoll owed by transnetal ation to the
correspormiDrg/ozi7ax chl oride. Addition of the appropriatePogmxodacys hal i de
and 5 nol % tetrakis(triphenyl phosphi ge) pal | adi un(0) affords the

correspondi ng heteroaryl substitut e& internediates. In the reverse nethod B

depr ot %clﬂggfgéd §.Qr§6q%51&@%ﬁ@gﬁ&iﬁl-l%ﬁ&v&g' VB 5re@fn thidk G HRES-Blon®X Change of

het er o es | 'owe . ansnetal ation to the correspondi ng zinc
chl or i des-1#hadsletReattinef tHpinstidinytaph byserbinaiip Ay ik Wil orome4¥al ysed

Cross ;T@ggr_g&i}egg}‘i‘%ﬁ‘doﬁ@&i@ﬁ a_gl?ﬁcgﬁﬁ%cﬁg tfdwed by catalytic hydrogenation analogously

5-bro pirpéridin In results in the correspondi ng
5- het ertopibitheil prbobduses (PareTined. bt Mest @erd@9%6ri WY (redtsdbisi ned by Met hods
A apd B i oLE SoRWith Dec-akBtBdd Aosdsfiey desiidhod d)
des@ri Hg%lg%leﬁ%g%\?&)gfdgﬁl ﬁg%ﬁ?@??’?% for lrret%glglfg a), b), c) and e) may be
pr epar edrtmpalaggiolis| y using properly protected starting materials. 25 In
nmet hod a), the reaction is perforned under strong acidic conditions by
heating. Trifluoroacetic acid or HO in ethanol are preferred as  acidic
cat al yditsdudtionnast Ietalodnyl, growns inehiu Stpgiionssinghe PeBempryteetsd PrEMBLATRL | ow
hydrogen pressuyres {3 - 3R ES8R6E Ofndm.ati num or pal | adi um on
car bon Pmegéliz?lsﬁ nmrr%][gﬁso%\&gﬁhs{l%eb%g\?g/?at lon I's pref er abl y carried out at
abawot 160-210 Cin aprotic polar solvents such as N-nethyl-2-pyrrol odi ne
or hexamgt iyl phosphopi ¢ 1 Li-am 46, Whd-NAK3GRrRmyREgMmdRdis eaREewitRS:-a
cat al ngn%ggo%OQ?g\%%Z‘%Hﬁ%% DK63/ 00105%%51 1 r}{ met hod. d) he a% ﬁ%l ations
are pertfupiliteidmi follawerh by pransmictalation ye fic wyEesoading iz}’f’ét‘ili%ﬂ“fi?rrm' Peo
acetonitrile UgLo rA8's AbS, RASEsE R frpsilAding 0y kRanad theor
di i sopr8pyPet %f/tfggﬁlpﬁéﬁgtag el evat ed tse(§rr{65er gf%?gﬂsa 50-120 C) .. 5 Ln method
e), theorreguodinghetérearprsubssiteiest teenpdiatesdn s reyFrsenmEt ﬂ_%keﬁ’rﬂto L HB% €
di et.hyl.et her -or i - DRLANE k1 THELMRENQE fidteroki§] ahdlides Folepvedr dgedure in
whi ¢h ch(?%r?f)(@@'rlld I al"lb?ssq#i ?ét&gﬁecar box %{gg%ed in ?he@p]%ﬁsegé% I E. an,
i nor ganiassethlbtiasto dheygortesnonding zingyeilgridenang tiEkisrighnyipRpspaac)pa E Q) y e,
10 hexamet hyl phos I Gt @ TSR - tecbarietbmb-1 2Py pigridiane Hahdod wdtsed
terpor ACTE PRSIy 68 MR pRedar=t: b

in the corresponding 5-heteroaryl-indoles.

20  The boc-protected derivatives obtained by Methods A and B is deprotected and used as starting

materials for method d) described below.

Starting materials for methods a), b), ) and ¢) may be prepared analogously using properly
protected starting materials.

25

In method a), the reaction is performed under strong acidic conditions by heating. Trifluoroacetic

acid or HCl in ethanol are preferred as acidic catalysts.

In method b), the reduction is preferably carried out at low hydrogen pressures (3 Ato.) in the

30  presence of platinum or palladium on carbon black.

In method c), the arylation is preferably carried out at about 160-210 °C in aprotic polar solvents
such as N-methyl-2-pyrrolodine or hexamethylphosphoric triamide with K,CO; as base and
copper as a catalyst.

35



Finally, the appropriate piperazine is added and the tenperature raised to

about 200 C and kept there until the correspondi ng i ndoxyl e has

di sappearwo taoowoedli ng to TCL anal ysis. The conpounds of PorTmKoa/o0Mosl are

conveni ently prepared according to th procedures reported by Unangst et
Het erocyclic Chem 1984, 21,7'709. 15 In nethod g), the al kylation

\M th a.ink%l?thac? %)e%fe:‘.s fatlcpr{s% CRrrhe PG ah ArFRTIsoR¥nt SciRRY cﬁﬁlbtﬁyl?&ﬂiﬁﬂ% $r such as

acet on usi ng an appropriate base such as potassium
car bonacteeorﬁrfﬂe Ldlnlgsm ;apmpgﬂateebdacy buchraé pefagstumedaghipaeie @ @%@Pﬂtqﬁ}%é‘n“ﬁ@t 90 O).
20 In t | | owi n ventlonlsfurther illustrated by way of
exanpl ég mep‘?’i ‘Vf%é/gltprﬁﬂa Ynot be construed as Iiniti ng. Examples 25

General. Al reactions were carried out under a positive pressure of

oven o reodeh T b G Prig i etk JF TPUPL T T @R, G ed T an

sodi unmidheraephEmmne. DMF was sequentially dried and stored over 3 A

nol ecul ar sieves. ZnC 2 was flame dried in vacuo and dissolved to 1.0 Min
dry THE after cooling to room tenperature. Acetone and CH3CN for

al kyl aManbdrf@a@zt mrsaepwceddrﬂn@}gﬂadmpm@dt\(mas gt Boarpi@ylatedapthedreseicens wer e

prepare satur.ati gn of |ve vmth f h phy

ei t her © g f“%/cléloréérflc ottt Phe®kKi ese gel h@gb g’%o 4g(g£r Shﬁérg\ST%\:/l %gngiﬁ%fﬁg‘ge

FI ag h4@exe(n§e@hy%ho§;ﬂi@rughﬁﬁaldénmN)m&bﬁylé-mcﬁnﬂoneldﬂeNNRedqumQ@rﬁhrewé}?@ -158 86} ded of

all novel conpounds at 250 NHz ker AC 250, Q

Br uker Fagedlpicte telqugﬁé%%dde&&tg? g?f"@ﬁra SIEGTS oarbr(ﬁl t(zég g%? ke DIVISO d6

(99. 9%8) VG161 YREHorRSpoHainy CRliSeyleTMS RSppesal agdrding e ﬂiﬂL 35a1ym‘ erBrce

standard. Chem cal shift values ar eg'fssed in ﬁ“‘ ce yes. . %H% fbg;I | owi ng

abbr evicampeinsis 8f BorpgiiagV Hbsre farersy 3’01?1’{35a acfxﬁ?&ﬁ“%.‘g §Ip§° S=8i gl et ,

d=doubl\§fanedt st dl] PlrleroSiciti@elne1984 VD, G8). 070723 PCT/ DKO3/ 00105 15 dd=doubl e

doubl et % =doubl'e triplet, tt=triplet of triplets, nFmultiplet. NWR

Si glr$al s corresponding to acidic protons are gener aI ly omtted. Melting

p0| ”lt S AfetidiPg! %@QIkgIaﬁ&[ &zﬁﬁ}amgl mﬁﬁé}d srembmidesis geribrsnctl iy éh eprefi¢ adlveatsal ysi s
anpl es were neasure ar i sher t|trat| O

Gr avi nmetieh as wHeng % dém%ﬂFéﬁ)rm@i‘Fdﬁ USRS P ERPFORHETR 35&5@ %9@81 SSIQ%ﬁlxﬁglgat@%)ng rate

10 C 5 ARk rgf)}ﬁ'eth NGnikkad: Wleat@f tednp@atti@b oW °oRs i dentified by 1H NVR Sol vent

residual s are no reported in the NWR data. Analytical and preparative

HPLC were run on a Shi madzu HPLC systemw th
20  In the following, the invention is further illustrated by way of examples that, however, may not be

construed as limiting.

Examples

75  General. All reactions were carried out under a positive pressure of nitrogen or argon. Glassware
for water sensitive reactions was dried in an oven at 150 °C over night. THF was freshly distilled
from sodium/benzophenone. DMF was sequentially dried and stored over 3 A molecular sieves.
7nCl, was flame dried in vacuo and dissolved to 1.0 M in dry THF after cooling to room
temperature. Acetone and CH;CN for alkylation reactions were HPLC-grade. Saturated

30 HCI/MeOH solutions were prepared by saturation of MeOH with HCl gas. For flash
chromatography either silica gel of type Kieselgel 60, 230-400 mesh ASTM or Biotage Flash40
(50 or 100 g columns) were used. "H NMR spectra were recorded of all novel compounds at 250
MHz on a Bruker AC 250 or at 500 MHz on a Bruker Avance DRX500 instrument. Deuterated
chloroform (99.8%D) or DMSO-ds (99.9%D) were used as solvents. TMS was used as internal

15 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, q=quartet,



two Shi madzu LC-8A punps. The UV trace was obtai ned using a Shinmadzu
SPD- 10A detector operating at 254 nm ELSD trace was obtai ned using a
Sedere Sewox3bH7eet ect or operating at 42 C and 2.3 bar. Por/pawaloytoscal
HPLC- M5 a Perkin El mer APl 150EX mass_ spectroneter equipped 10 with a
Perkin El mer SCI EX Heat ed Nebuli zer fSAPCI) ion source. The total ion

current (Tl recorded Ln.posjiti r iz - 1008 aidhal
Anal yt idéa‘?;’“%ng‘g\%%" rcﬁﬁc{oluﬁljeel(t:rfplleﬁ’g%l‘b{pﬁ&t gpgtﬁp%@’t ers é%ﬁn%et ry G %a S4. 6x30
mm 3. ZTomspoalingmo. aciieprstanpire gamsalyl enpigiell. Wileltingapagprin aieaenoried ungoected| | owi ng

sol vent, m xtures: A _.water/T . : bt I FA

05/ 510.3998™ B Sd i e é‘@/ﬁ% %89‘8%1‘8%‘3 %%“%8 bﬁqﬁ‘ﬁ&%%%fs P&fﬁgﬁﬁfﬁs)g%r atic

Al B 90/b3(Thetnid Gepvilnebfe Aatysts€ TGHA) onva Wasingtrumeitsi 164 H56 nghdwetingpptegarat i ve
HPLC- M5 was n with.190 1 jinjecti Q um with
a g?adipgﬁ?ll%ﬂ%?%ﬁf % 50 lvs}t%lg% h?ilﬁkglgb%ﬁfrlﬁhr%@%%%ﬁgﬁg?%gg ??te ?%@30/ 20

duri ng infe NMiRUae. ATlgtidal ond prersrafife MPhC fMreranrun lon o fivenden BRHC S8R fidn was
per f or med _usi VS (Tl i j sp| L& ; .

o 41 480 SPEraiu LSl Dol . GYAREE il oRaBL b S K0 (RPRAES

spect r wperalfl Reagent FLSD Tiner ol dbtanied gising a eders Swex 65 geteqierraparatigtdrdi ng to

o1 MedCorinegodof B ig 3L TR LM APERhly SRR RgRRg O od)

3- (- chiien Orérkivil BimexSABK iHthted Xeoulizer (REODismspurcet Theltotal ignpnrcheAI@sw&oc 1972,

94, 7883), .3-.(2-chl oroethyl)-| - hyl - 2- pyr.rol.ibdin- 2- . et oal.,
Chem  Beforicdib posiivegaots ey 104 Tl i ApREGPPEL I aRiBelih i, &
Act a Chem.SoRRAnck9018 Mox33 8B10)3.5 dm) Q@M The ERiphy Waslsl@eBwith b azdicet ¢HUL t el
et al., Liebi'gs Ann Chem 1955, 593

2 -prong-| - hyl.- ~tLriazole
(Bern arti¢ nfollowing aFQlYenSdEix@Fﬁsm@97@},‘“@}9‘12519%9'8‘{ ar;rlg i3: Xc%%on}/trﬂe;\'ﬁa"tgérﬂ“FA
5- br OnngdS’/S/@f@ﬁﬁBdraélier% A 66/829) 6/104 Bainaas irddtes, #Bén BbcraticSOB WiinduBES, 5,
647) and 3-brono-1-nethyl-1,2, 4-triazole, 7 3-1g0do-1 30. nﬁ&élrg%lr?zol e
(Bald e, mzuteaFlowSysst habingn fyeehoutsProparaive FIPLCAVS g 24 Wit IERY
Materi a 20 I ith a gradient of A/B 80/20 > 0/100 during 7 minutes,
4- (5- Br%)nrr%m(i EPH; &Sg?{oprﬁ{anr)]f;?)m}jill—wl-li n%%)rf-lgriilyéfi peri di ne- 1-é:§1r boxl%/l ic acid
t ent - buthgn isg(g@t@';:r80/2{01@uying\01§dp1@ptpo?heé}ow was 22. /min throughout and detection was
5- Bronog od LHRF ARNORYITICS ikt Rh REdHIiH sy, -THeHbpaiell @ufifiaibarg bakd3dh mol ) 35
(Pr epar%ééfogﬁ;e%escéri ed de Fg?l%lga aardpcllelt }Fak?, J Med Chem 1992, 35, 1092) and
di -tertmmgtaylpnmh@ma@m?é@%@ﬂ FRSOMYYS 16 di carbonate (260 g, 1.2 nol)
in J;1 THF/ H20 mixture (1 L) was stirred over night with K2CO3

Reagents:

The following reagents were prepared according to published procedures: 3-(2-
Chloroethyl)imidazolidin-2-one ( Perregaard, et al. Med Chem 1992, 35, 1092 and Johnston, et
al., J Med Chem 1963, 6, 669), 3-(2-chloroethyl)-oxazolidin-2-one (Robinson, et al., J Am Chem

25 Soc 1972, 94, 7883), 3-(2-chloroethyl)-1-methyl-2-pyrrolidin-2-one (Sucrow, et al., Chem. Ber.
1972, 105, 1621), 1-methyl-1,2,3-triazole (Begtrup, et al., Acta Chem Scand 1990, 44, 1050), 4-
bromo-1-methyl-1,2,3-triazole (Hiittel, et al., Liebigs Ann Chem 1955, 593,207), 2-bromo-1-
methyl-1,3,4-triazole (Bernardini, et al., Soc Chim 1975, 5, 647), 5-bromo-1-methyl-1,2,4-triazole
(Bernardini, et al., Soc Chim 1975, 5, 647) and 3-bromo-1-me’chyl-l,2,4-’criazole,7 3-Jodo-1-

30 methylpyrazole (Balle, et al. Synthesis 2002, 1509-1512).

Preparation of Starting Material

4-(5-Bromo-1-(4-fluorophenyl)-1H-indol-3-yl)-piperidine-1-carboxylic acid fers-butyl ester

(1). A solution of S—Bromo-l-(4-ﬂuorophenyl)-3-(4-piperidinyl)-1H—indole (125 g, 0.33 mol)
35 (Prepared as described by Perregaard et al J Med Chem 1992, 35, 1092) and di-tert-butyl



(300 g, 2.2 nol) at 60 C. EtQAc (1 L) was added. After separation of the
two phases, the aqueous phase was extracted with EtQAc (3 x 0.5 L). The
conbi ned woganiw2phases were washed with brine and dri ed PCT@KIMBO3. The
crude product (115 g) was washed vvitz cold MeOH to 5 yield 97 g of 1 as
white crystals: Mp 160-162 C (heptand$: 1H NVR (CDC13): 1.49 (s, 9H), 1.65

71577 Sitelpho €28 13 g il (G17 dab Qi st don
i nt ensi @90 z, 423mdi) 41750 (owtomg%l LY @ 7s+4dded. (ﬂ-@%separ@mB-IO@'ﬁh'ﬁ( m%aseSAﬁm
(CrC(ZJg SH 2 Sq%{g}flzﬂl\u% sgfwas extracted wilﬂ(q) E%Edp @rxa(; g E? T?l COl’lqbl drg:f‘ga'n% p%gseg %}ehgaqm%i)

4- (5- br 9 brdne éhdfdrié@ro@a*mgsdm Thd-edutel plodidt Y1 1)5 g)lmnwaslhedemth@ﬂxt bpeEoH tc  aci d
tert-butyl ester hal id

4- (5- Brﬁdﬁémg(qilfaﬁﬁ’ Ftﬁﬁtﬁ%tﬁlfrll\jh?ei& &% (hepiape); Ile R(@PHe: 1R L& B aci d
tent - bygy %’tH)e%@r(d @h), 2. éslﬂo(g%n 231:1?14151(@! m), noT I@Elﬁgc 1617)35Was 48y des9-THBr i ng 2

m nut es sol uti on of lithium1 9 THE (210
m) at GESED, 7ABt(er IS M rrﬁ@(ffla‘ilv infEpS: ‘273 é7§qgﬂﬁf iy %) %1%“@9(49}2 ) 105. 6
mol ) V\@@+§.’Mﬁ®%)T}S}§dls(@L4EMZGIB@‘N2W@$CSHINI’ ed for further 30 mnutes at -78 C
The heteroaryl halide (anmount specified below) was added together with
Pd(PPh3)4 (1.2 g, 5 nol % and DMF (60 -L). The reaction m xture was

sti ¢ edpabhaBiliofr of AterSndiatdf(MREm0aQ! i ng to room tenperature, H2O (300 ni)

d Et QAc (500 i) dded and_the ph : d, The i
R R e L T

n), drh&&‘terﬂﬁiﬁ&ld&ﬂﬁ@%vﬁﬂﬂhﬁdﬁ&oﬁ@luzﬂm vvas renoved in vacuo. The crude
product was purified by fla

sol vent $-(eBranes b4t Qwraﬂwlhffﬁ&df’% é’lpﬁ gtll] %ﬁ?ﬁ’ﬁﬁf ac 1ch "netitb%f%de 935&#5 and

fol | owi ng dex '1Vrﬁttab1y %THB (B0 RLERAY Sdlle@amaipdi Mghutes tdvetdlotbnof n—butylhthlum
4- (1- (4-Fltoro he nmet hyl pyr az

ol - - 3- di ne-1 -
s B (306 by B4 sl ptgi CR0 A 238 S ek il o miopeg 2t B, e

in THE r@) rrﬁé‘cfo%% Winb B whs g@&eh)"fhe%ohﬂn&d%é’ §tﬁ?e@|f§r ﬁlﬁh& 30 ,mlﬁé’teﬁatm’mm: The
crude duct was purified by f chr onat qugtg (Et QAc/ he tane 0/80 ->
§ @rafﬂt%l

50/ 50) frbe Yitebatylhatide @n(oa@%ecd‘fed@aloa& vihdded Pa(RPhh 452 8. 198 6 30 C
(Et QAc/ t"/«jp%?ﬁi%y ?%H#Whé%q @}@%tu:%%va%%n Qd_gt 80 ]°C6f§r 2( H Ai@éf')coolﬁ‘rgjtg r(gdg% (2:;)

2.93 (t s, broad, 2H),
= 2.0 Hemptidure, H,043¢GmL)4dd) BtGAd (500 nitd v&(em adQ(feb and th]e rbascg ﬁ/ere Jeparged; Thy

( 7%%0 M#Sga‘glﬁ fbasg%é a}aabq‘e% g,*%thgég}g& R s@éﬂgﬂggﬁso%ml@ % 1M 7dnedl75

4- (1- (4okruagsmhadythy s@vénl waetdmdvpd Fravahe. ﬂ}ylcwdrmrodmdbwaﬁpmﬁ)fd Mﬁbsh di ne-1| -
carboxyl

J

rng'to grglphy The amount of reagents and solvents were scaled according to the actual amount

of 1 used.

25  The following derivatives were prepared according to Method A
4-(1—(4—Fluorophenyl)-5-(1-methylpyraz01—3-yl)—1H—indol—3-yl)—piperidine-l-carboxylic acid
tert-butyl ester (2a). A solution of 1 (6.8 g, 14.4 mmol) in THF was reacted with 1-methyl-3-
jodopyrazole (3.0 g, 14.4 mmol). The crude product was purified by flash chromatography
(EtOAc/heptane 20/80 — 50/50) to yield 4.31 g (63%) of 2a as white crystals: Mp. 145.3-145.6

30  °C (BtOAc/heptane); "H-NMR (CDCL) 1.49 (s, 9H), 1.68 (q, 2H), 2.10 (d, 2H), 2.93 (t, 2H), 3.11
(t, 1H), 3.98 (s, 3H), 4.26 (s, broad, 2H), 6.57 (d, J = 2.0 Hz, 1H), 7.04 (s, 1H), 7.17-7.24 (m, 2H),
7.39 (d, T = 2.1 Hz, 1H), 7.42-7.52 (m, 3H), 7.65 (d, J = 8.6 Hz, 1H), 8.08 (s, 1H); MS m/z: 475
(7%, MH"), 419 (100%), 375 (73%); Anal. (C3H3 N,FO,): C, H, N.

35 4—(1-(4-Fluorophenyl)—5-(1-methylpyrazol-4-yl)-1H—indol-3-yl)—piperidine—1-carboxylic acid
tert-butyl ester (2b). A solution of 1 (10 g, 21.1 mmol) in THF was reacted with 1-methyl-4-



tent-butyl ester (2b). A solution of 1 (10 g, 21.1 mmol) in THE was reacted
with 1-nmethyl-4 WO 03/070723 PCT/ DKO3/ 00105 17 bronopyrazole (4.2 g, 31.7
nmol ). Thwoamsude2pr oduct was purified by flash chronmat ogr 20mpK03/00105

(Et OAc/ hept ane 20/80 -* 30/70) to vyi ell7d 2.8 g (28% of 2b as white
crystals: M 133-136 C (EtOAc/ heptane); 'H- NVR (CDC13) 1.49 (s, 9H), 1.71

2 0 a ¢rotiuct was 0 aplly 27
g?oa H) b groﬂyg {dfte égﬁ)g 3?7%11((1} Thg@'ud :?la&ﬁlktétv plﬂrhiﬁe? b3- f%h Q§r7m§f!§)gr plgyo (m(SS

3H), 7. @Oexs/hemme 207807@ %%70) 1<H,v161d72 &g (2%0) afipb awwozysta&w%( E9%-13HC 419
(869,
4-(1-(4- uoro%éqe% F) (Eb@?ﬁg?wﬁ%}%% é?‘?())lj-\io-(d %H)lz 1 (t ZH)- %Oill(t) pi peri
di ne- | - ¢}, BOXYi3ED, 461 (6 treadt 2Hut-4 eliDeV-2¢-283 (mﬂ@o’l’@ﬂ(dolﬁb? 41-7(59(§mg 42
mml | By B aWa s ihe d t I 3 i o{)8. 8 g,
o P B ERS! O oo ATl s T Wl et sl
(Et QAc/ hept @1@3%@2)5@/15@‘10 --> 100/0/0 -* 90/0/10) and crystallised from
Et20to yield 8 g (409 of 2c as white crystals: I\/p 189-191 C (EtZO)'
"H-NWR (CDC13) 1.50 (s, 9H), 1.70 (q, 2H), 2.12 (d, 2H), 2.95 (t, 2H),
3.13 (t 4-()-Fluorqihepy)- 5$H)netlwl-2,9,4(tsmzq}|3@é)dlﬂ ndol-3 Wl)ﬂepe(rsimeiwarbvxsils 7.28
(m 2H) 3 1 ( VS
1, 20 i PR Ny 1yl oy 15,
Et 2@) @ethiyl- 1&4-tr1azole (8 8 g, 55 mmol) T e crude product was purified by flash chromatography

4-(1- (4 b 2B tal?e?M § fsjom”l‘&tfb\() 01»396}()&?)' agx)é%'ryﬁémé%é ﬁ&#ﬁ"ﬂt{&%‘ y1§1dys'g pi peri

di ne-1 - oxy acl ert buty ester utton of 1" (10 g, 21.1
mrol ) i mo’ﬂd&maasrvﬂﬂetc@dtaw Mp QQHQDﬁG{EtzOhéHWRICBCH) .60 &z GHp, 1(’2) 8.9, 17.3

m nol ) . b r
( Et 0AC/ A éE lbeirs Ky COEEREL VSRR T e 2“63a% 5 TREpE. 3D, §20319% of
2d as V\MIZBQHQ R34 057.5Mim,186; 468 (C 1{D,08.08e6ellip Btddn(e I)1MS i AMR7EBDCL3)
149 (S ( 3.07 (t, 1H, 3.78
w@%o%ggp%;mo&%ﬁﬁﬁgg 2?—67 R, SR %‘Q) (m 2H), 7.41- 7.50
(m 3H) 7.53 (d, 1H), 8.05 (s, 1H), 8.21 (s, 1H); Ms mz: 476 (100%
420 (51 9%, 376 (83% ; Anal. TH30NSFE G H N 25 .
I L (4 TRy ) 5Tty g2y ol aibtridhe- fEbanyle) i ber
di ne- | - Gaidkaxphiyt estéqd). Beblutidyl (1@gtaxrl r(nﬂ&l) in BB @hsttictd vaifh ZLbr()ﬁ‘loﬂ g, 15.8
mmol) in THE was re W t br o 4tra g, 13
mol ) . Wf’éhyf T adeT it e'du@% v%sﬁpg go ’%57 ﬂugg hpfé’gW todra ap Aeb" Tk
( Et Goe/ Q%&ﬁf@%a}iﬂﬁ%t@@é/ﬁ%@lem}%@mw’ —900®06/60) %@/mp & }dela 28 g((148%r of 2e
as a pale 30 | ow f oam ' VR ( CDC13) 149é "8 ((cb 2H)7 2.09
(d, 2H), 2das g\jnte prystz]sp) ijS@-}S% fC (tg_lpsne/heptane 1:1); '"H-NMR DC13) 1 49 H), 1.70
(q, 2H), 2.08 (d, 2H), 2.90 (t, 2H), 3.07 (t, 1H), 3.78 (s, 3H), 4.26 (s, broad, 2H), 7.13 (s, 1H),
7.20-7.28 (m, 2H), 7.41- 7.50 (m, 3H), 7.53 (d, 1H), 8.05 (s, 1H), 8.21 (s, 1H); MS m/z: 476
(100%, MH"), 420 (51 %), 376 (83%); Anal. (C;7H3oNsFO,): C, H, N.
25
4~(1-(4-Fluorophenyl)-5-(1-methyl-1,2,4-triazol-5-yl)-1 H-indol-3-yl)-piperidine-1-carboxylic
acid zert-butyl ester (2e). A solution of 1 (7.5 g, 15.8 mmol) in THF was reacted with 5-bromo-1-
methyl-1,2,4-triazole (2.1 g, 13 mmol). The crude product was purified by flash chromatography
(EtOAc/heptane/MeOH 30/70/0 — 100/0/0 — 90/0/10) to yield 2.8 g (45%) of 2e as a pale
30 yellow foam: "H-NMR (CDCl3) 1.49 (s, 9H), 1.70 (g, 2H), 2.09 (d, 2H), 2.91 (t, 2H), 3.07 (i, 1H),
4.03 (s, 3H), 4.28 (s, broad, 2H), 7.13 (s, 1H), 7.20-7.30 (m, 2H), 7.42-7.50 (m, 3H), 7.52 (d, 1H),
7.96 (s, 1H), 8.02 (s, 1H); MS m/z: 476 (100%, MH"), 420 (33%), 376 (41%); Anal.
(C27H30N5F02): C, H, N.

35  4-(1-(4-Fluorophenyl)-5-(pyrimidin-2-yl)-1H-indol-3-y)-piperidine-1-carboxylic acid fert-
butyl ester (2f). A solution of 1 (18 g 38 mmol mmol) in THF was reacted with 2-



4.03 (s, 3H), 4.28 (s, broad, 2H), 7.13 (s, 1H), 7.20-7.30 (m 2H),
7.42-7.50 (m 3H), 7.52 (d, 1H), 7.96 (s, 1H), 8.02 (s, 1H); Ms nlz: 476
(100% MWD,034202% 33%), 376 (41%; Anal. (C27H30NSFQR): ECTHKOBI00BS

4- (1- (4-Fl uorophenyl)-5-(pyrim din-2-yl)-1Hindol - 3-yl) - pi peridi ne-1-carbox
ylic acid tert- butyl ester (2f). A solution of 1 (18 g, 38 Mol mmol) in
THE was bfo%ﬁlﬁﬁdmet(l‘ﬂo %, YO 03410 1¢ 2310 I dORAOPEIRA by Sridah Qfﬁ‘éﬁﬁéfolgﬂiﬁﬁly ne (10

g, 75 mmol) he crude product was purified by flash chronatogra

( Et OAc/ Eféﬁﬁa/ﬂﬂeptw/@(?o-# Bt pMeEQY @bmwy%alhfefé:ﬁy@t’ﬁéeﬁ tp gisifl #nga(r?ﬁ%t) 26 t 0
ld 1 9 f t

{IC([E)CI 3) %ﬁa.%gg‘@%é?y § Wg-ﬂ"??%@’gﬂ%&?? 4! %Eicéj,&)ilj—%)%fts’%ﬁgég 5(52%@ o (t

111) 423)7 2(9, (t, BED.16 @HH), 42708, Yfread, 2H), 7.08.(4.3H)+7.1316) 1H);77.207.23 95, Fn, 2H),

275 {1103 é‘ﬁ%% LAl 5?{%3@% %6%@0 A%ﬁgﬁqé?lﬁ)&@@@%é Agefhig VB 2

4-(1- (4{1@0%@,&7%@&% Aad- (@@%M@Drﬂ&w) 1H i ndol - 3-yl) - pi peri di ne-1 - car box
ylic acid tert- butyl ester (2g). A solution of 1 (10 g, 21.1 mmol) in THE
was reacted with 5-bronopyrimdine 10 (5g, 31.6 mmmol ). Flash chronat ography
( Et OAc/ Hep{(aRBoNFth@n @B 5-T0yrimidin7Hy 130 H4ipde)drd)-piperidinelvadtoxylies ackbriest al | i sed

formto Igﬂﬁﬂ%&e@%&%"ﬁ%}éﬁ% glloegla%??%ﬁ% ih T whrelha 5]%%61 %ﬁmﬁdm

(tol uen ptan , 417 (100% , (33%; 'H NWR
( CD(IQB) (3, 49.6 rumol) OHlasgh, chtorZBogtaphy ZEtpAcﬁlen@ne(/I&Ets 29070/4299@/3(0(4) 2y48.2 3.08 (t,

1‘1‘8 Wilgh%g%de%%q%_é %Q)'}r%t?ﬁlfl’clf%e %51 %‘I?)t%ngd 29 %wagg%g %;h})lﬁigfiélgc g_gd 15

(s, 1H) (tokasdhepa SHE MENGER )73 ((MHJI—,I,3%)L 417 (100%), 373 (33% ): '"H-NMR (CDCl;) 1.49

i e - GaPBbS T B a5 08 10 oy S5 A orbabRly ¢, 1) P AT

mml ) i n 2?15HB(W&$ 2Hp dcddd, Wi, 17.43 7r.fr0drm.2H)7 ﬁn’é(chj{H) 7:852d :iH-)IWQa(ZDZEB ?19 1 g,
s purified by flash chromatography 20

(Et Bﬁé% gé‘??g@ﬁ“‘@gbﬁoﬁlvﬁo yield 900 my (28% of 2h as a white foam
lH-NNR (CDCI 3) 1.50 (s, 9H), 1.69 (q, 2H), 2.12 (d, 2H), 2.94 (t, 211),
3.09 (t, 11 7.17-7.24
(m o oia (}.J;}%buo;o nfrl%s-(g-fﬁl?yl-i,_z tri%:édl 4 W?and;% )y D [71[1%?(111( %Jﬂ%)xyhc 115
VB m z: adidGerg-Birgyl Mter)(2hyl AGo{uti6dt, 1 @7z, (10 00840 mﬂ:&m WASGRTHEONBRER0ROT0 %
Et OAc) at| oupli ng
of a hetn%ae;[ha’g’rl 3# z'irlﬁzc()?ec(ﬁlloé? %cig ? T%Ii %’gé ﬁ{ogﬁ%% gﬁ%f%%g g'henoyf‘;).t(%ﬁiﬁlgndoI
yl ) -opi peEIONcrteplanc 2/ §0056y10040) ax,ymid D@Ihg (R804) lof s bser white) foam: "H-NMR (CDCl;)

1.50 (s, 9H), 1.69 (q, 2H), 2.12 (d, 2H), 2.94 (t, 2H), 3.09 (t, 1H), 4.18 (s, 3H), 4.28 (s, broad,

1H), 7.06 (s, 1H), 7.17-7.24 (m, 2H), 7.40-7.55 (m, 3H), 7.61 (d, 1H), 7.78 (s, 1H), 8.23 (s, 1H);

MS m/z: 476 (4%, MH"), 420 (46%), 376 (100%); Anal.(Co7H;NsFO,-2.70 % EtOAc): C, H, N.

25  Preparation of Intermediates (Method B)
Cross-coupling of a heteroarylzinc chloride with 4-(5-bromo-1-(4-fluorophenyl)-1H-indol-3-
yl)-piperidine-1-carboxylic acid zer-butyl ester (1)
4-(5-Bromo-1-(4-fluorophenyl)-1H-indol-3-yl)-piperidine-1-carboxylic acid tert-butyl ester (1)
(8.3 g, 16.9 mmol) was added to a solution of heteroarylzinc chloride in THF (amount and
30  preparation specified below) with Pd(PPhs), (5 mol%) and DMF (30% of the amount of THF).
The solution was stirred at 80 °C for 8 h. Work up was performed as described in method A. The

amounts of reagents and solvents were scaled according to the actual amount of 1 used.

The following derivatives were prepared according to Method B:
35  4-(1-(4-Fluorophenyl)-5-(1-methylpyrazol-5-yl)-1H-indol-3-yl)-piperidine-1-carboxylic acid
tert-butyl ester (3a). 1-Methylpyrazole (3.2 g, 39 mmol) in THF (200 mL) was cooled to — 78 °C.



4- (5-Brono-|-(4-fluorophenyl)-1Hindol -3-yl)-piperidine-|-carboxylic acid
tent-butyl ester (1) (8.3 g, 16.9 nmol) was added to a sol ution of

het er oar yWoiono7wwks ori de in THE (anount and 30 preparati onPEpaKBioedsbel ow)
with Pd(PPh3)4 (5 nol %9 and DMF (30%@f the ampbunt of THF). The solution
was stirred at 80 C for 8 h. Wirk up was performed as described in nmethod

A. The aBuRhismAl3 HRAIEH hfnd) Wasahiddeitife WekifutSC Thesbhabs wagh@gedts@wmae

actual anmount of 1 used. The foll ow nlg derivati ves Were E)ar ed accordl ng
t o Met héyjropm tgmperature durlng 15 minutes and cooled again to —78 °C. ZnCl, i 1n 120 120

4- (1- (A5l 4ipg, &gia@éwal&d e Joiun%ﬁmyktﬂ%eaa@ Oﬂs-o%fx} 20 ﬂﬁﬁute@ci@éac&nwh 1p¢199r j di ne- 1-

car boxyl i c ‘acl test-butyl ester hyl pyrazol e 5 nmol )
in THE (200mel) )wasaperiogaddetpllpying mghg Bv@@@/cbmmaphyr/(m I@pmv%NEtig
n- buEy' bbh@/s uws();%%/sghd R0 Sa1{TRba ﬁwﬁ?cfﬁéﬁ%@fofhua 10s giigmm&tsasM Tﬂa;@ 1§l ution

?/ room tenperature during m nutes and cool ed again
to -78 @3 (ZHEFIZ) Hr NMHE (@RQ0:) 149 (520FD), T8 l(Y, HJESZQEI@@PB,@% ﬁ,eZIé)oBlﬁﬁl(bn vvas

stirred o) 1. nu a t

e 1 o w2t Ty R p AR i ot A S, 30T o 150
30/ 70/ 5 2H),50¥050/ 133), abdi(sr B ¥.6% &l IH)sAnaldﬁ?stE@h@@}m:IBI\hffor ded 11.5 g (80%
of 3a: M 166-168 C (CH2CI2); 'H-NWMR (CDCL3): 1.49 (s, 9H), 1.72 (q, 2H),
2.07 (d, 2H), 2.93 (t, 2H), 3.05 (t, 1H), 3.90 (s, 3H), 4.26 (s, broad,
2H) ,106. 3A1{(4-FlubkhpheRyl}-6-(1-methiyliinidazgl-20h)-1 H30d¢ls-yIBpiperidindd-carbpxylfarpcid 2H) |

4 (1 (4 el L Sra oy tmlastly (50 g3 g wi0fio THERRIHONIE It 28, i ne. |
;n(:’rglr ;)o;(\ﬁm n:Batyilg};ume(M g Ingi, 32% é es%:; %;(;nged durlvgt%l Zéxﬁrgdlwr ﬁ&jﬁ?ﬁz&?ﬁd 1;3395
%r 1§s dlur s %P SO RPER VR APEETGH B8 it nut
%r:{m :c )78 (f‘oramdl Zéh@ﬁ&lr :“pingHEé% (360g,mM6.9 GinoNTelay pAﬁ'Sm&ddﬁﬁow?étrﬁdﬂacﬁi} Blr lrﬂmgn;: e-578
t
G180 e SRebhS b ADhebsbeni, et B RS LTS 09,

af f or dede&ys?aﬁlsgd %incﬁlu\é@e%e faBE 1M Sb %Me'élsﬁdg f390m Mib' 1891'194 h@moﬂiﬁﬁe/ﬁeplanbo give
4.73 toluene hept a 49 (s

ory - 3. oy Bty (COEIG dpde OBy 3agan h-10 G 3506 Eh0. 2 Dpgts 19377
4.25 (s,3 rzpz:w(,s b%b&d, 26), %@9(@ 1H;H)09 &, 1@@ 1.85 s1HD, 7153258, 28y 4-705518n, 7. 25
(m 2H) , (m H}{ /. 7C( 1-1); Anal. (C28H31FNAQ2): C, H, N
'4H), 797 (s 1H) Anal (CpeH3,FN0,): N.
4 (],20(4 Fl uor ophenyl )-5-(1-nethyl -1, 2,3-triazol - 5 yl)-1Hi ndoI 3 yl) - pi peri
dine-1-carboxylic acid tert- bu:gxo/B ester i&) I\/t? hﬁ’; 1 alzol e
(1,71 g,4-(édé,l wl)enmé (Gaethyly] Zep-tripzetpyl Gndol—3 )-piperidine- “car o
acid zert-butyl ester (3c). 1-Methyl-1,2,3-triazole (1,71 g, 20,6 mmol) was dissolved in THF (200
mL) and cooled to —78 °C. n-Butyllithium (15.4 mL, 24.7 mmol) was added during 2 minutes and
the solution was stirred for further 5 minutes before ZnCl, in THF (61.8 mL, 61.8 mmol) was
25  added. After 30 minutes at —78 °C reaction with 1 (9.75 g, 20.6 mmol) was performed following
method B. Purification by flash chromatography (EtOAc/heptane/EtOH 30/70/2) gave 6.8 g
which was recrystallised from toluene/heptane 1:2 to yield 4.3 g (44%) of 3¢: Mp 137-141 °C
(toluene/heptane 1:2); "H-NMR (CDCl;) 1.49 (s, 9H), 1.70 (g, 2H), 22.08 (d, 2H), 2.93 (t, 2H),
3.05 (t, 1H), 4.09 (s, 3H), 4.30 (s, broad, 2H), 7.15 (s, 1H), 7.20-7.30 (m, 3H), 7.40-7.50 (m, 2H),
30 7.45 (d, 1H), 7.69 (S, 1H), 7.74 (S, 1H), Anal. (C27H30FN502)' C, H, N.

4-(1-(4-Fluorophenyl)-5-(pyridin-3-yl)-1H-indol-3-yl)-piperidine-1-carboxylic acid terz-butyl
ester (3d). 3-Bromopyridine was lithiated as described by Furneaux et al. Tetrahedron 1997, 53,
2915. THF (200 mL) was cooled to —100 °C (Et,O/liquid N,) and »-butyllithium (19 mL, 30.4
35  mmol) was added. 3-Bromopyridine (4.00 g, 25.3 mmol) was added during 2 minutes. After 20
minutes at —100 °C ZnCl, in THF (60 mL, 60 mmol) was added. Hereby a white precipitate was



m.) and cooled to -78 T. n-Butyllithium (15.4 nL, 24.7 mmol ) was added
during 2 mnutes and the solution was stirred for further 5 m nutes before
ZnCl2 in WBm36w28 ni, 61.8 mml) was 25 added. After 30 ®PCAIIKIS/06L05-78 C
reaction with 1 (9.75 g, 20.6 nmmol ) wgs perfornmed follow ng nethod B.
Purification by flash chromat ography (Et OAc/ heptane/ Et OH 30/ 70/2) gave 6.8
g Whi chioM@s. TRCleypb@tukd &@sdsht)ft@mamltuene/obe@mgavelthz pleRipitht€lafld theRafer( 44%)
of 3c: My 137-141 C (toluene/ heptane 1:2); 'H NWVR ( CDCfS 1.49 (s 9H) ,
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by Furneaux et al. Tétrahedron was ' cool ed to
-100 C ((Et92ﬁ¥ 17404, PN 1atelel 2H), &ﬁ3y(hl2|Ht),t’ﬁ Undt( 19, ALY (S(Dr%d,%{)nﬁdal s, WHy added.

3- Brono d t f
e o Al L L e G G H ol
preci pi t&YdqdsDIVIE 0@/ tﬁ’)@M@ W@N@@&G@Iﬂ@ 20 for rred The t enperat ure was
shortly raised to -30 Cto dissolve the precipitate and thereafter stirred

at -78 C for 30 mnutes. Reaction with 1 (10 g, 21.1 mol) was perforned
f ol 1'dwi nkyreparatiiodf Grmpiuadhofthe brventégr aphy (Et OAc/ hept ane/ NEt 3 30/ 70/ 5)
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Deprot ection and kyl'ation of 5-heteroaryl substit
4- (1- (4-Hepigemmefh@ rmW))wamddﬁH@m@c 8911V9n1 ap agdig meavzd @faw@rwxszC&a(é i&l 36
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4- (1- (4-fl uorophenyl)-1H - pi peridine-1-carboxylic acid
t er t - butnpthinssglserstatel) wigre a@éﬁ%@nd(d@ sgluthS shiared gndes sifhys dori 8nh. ThEapowtaf) and
HCl / Neaﬁleég:élq)[s gﬁ@ sol&ﬁts%?e s@&ilg@gccor-ﬁ ﬁ’ile Q(Ethaq ¥ 0?5' 'hét@t%gryf %stﬂ‘ut@d 4 %ﬂd the

sol vents were renpoved I n vacuo. Hl%bé 2 pentanone (30 ,) was added
and ihe @élu&;@nbem@s%@é@lrﬁ-ylbmerechmerlncav%ml@ acikbremuiybesgpr u@é mml) KI (0.5
g, 3 mTDW))rk-ﬂ‘p rﬁ&&ﬁhr@lpﬁr& UPHE) (a0 QadEa) 1o AR vt Rikivte HA thg?;he(sgs Refgmol i f

separated. The aqueous phase was extracted with CH,Cl, (100 mL). The combined organic phases

were washed with H,O and with saturated aqueous CaCl,, dried (MgSQ,) and the solvents were
removed in vacuo. The resulting compound was purified by flash chromatography.

25  Work-up procedure 2: H,O (50 mL) was added to the warm mixture and the phases were
separated. The aqueous phase was extracted with CH,Cl, (100 mL). Kieselgel was added to the
combined organic phases and the solvents were removed in vacuo. The resulting compound
adsorbed to kieselgel was purified using Biotage flash 40 equipped with a FZIM-0035 solid
injection module.

30
3-{4-[1-(4-Fluoro-phenyl)-5-(1-methyl-1H-1,2,4-triazol-3-yl)-1 H-indol-3-yl]-piperidin-1-yl}-
propionitrile-oxalate (4a). Reaction of 2¢ (1.2 g, 2.5 mmol) with 3-bromo-propionitrile (1.1g, 8.2
mmol) was performed according to method C followed by work-up procedure 2. The crude
product was purified by flash chromatography (EtOAc/heptane 50/50 — EtOAc/MeOH 90/10)

35  and precipitated with oxalic acid from EtOH to give 0.45 g (34 %) of the oxalate of 4a: Mp. 216-
217 °C (EtOH); "H-NMR (DMSO-ds) 1.95 (qd, 2H), 2.12 (4, 2H), 2.76 (t, 2H), 2.93 (t, 2H), 3.02-



not hi ng el se stated) were added and the solution was stirred under reflux
for 8 h. The anbunts of reagents and solvents were scal ed according to the
act ual arworns/onf72H- het er oaryl substituted 4-(1- 20 PCT/DK03/00105
(4-fluorophenyl)-1Hindol -3-yl)-pi peridi ne-1-carboxylic acid tert-butyl
ester used. Wbrk-up procedure 1. H20 %150 m.) was added to the warm m xture
and t he 33asLSHYBI3R (4,585 @d3H)ThﬂOﬁf4l7lQ1@Uﬂ{)ph&S €, WP 7e9at(aam;)e¢l6mm kb CH2Cl12
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vacuo. Thw), m@gyt@zgmgpmﬁmguﬂﬁss\m%@yro figd by flash chromatography. 25
Wor k- up procedure 2: H20O (50 nmL) was added to the warm nixture and the

phases were separated. The aqueous phase was extracted with CH2Cl12 (100

) 5K enelapbuiRBradiedal fophel cbaRbinednagan ¢ phases and the sol vents
were renpved in vacuo. The resul trnq nd adsorbed to kreselgel was

purifi ed3 {fs[ﬂﬁ@'FBl%?'ﬁbglyr‘)rSa@Wr%d’échY bb@ﬂ“‘!ﬁr“t"ﬁ”d"F‘ZF‘M‘éO@@@&“P’dﬂ ¢ nj ecti on

nodul e . The free base was recrystalhsed from EtOAc/CHZC% 90/1(t) to give (I) 96 g (63%) 1o|f_|f1b 1\5 3yl
riazo i ndol - 3-y
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pr epared accordi ngly
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(959, S(Z,%H();glé%i/z:%@@k1'0046%@%%@2@&%&%}:IE‘, H, N.

1-(4-Fluoro-phenyl)-5-(1-methyl-1H-1,2,4-triazol-3-yl)-3-[1-(2-phenylethyl)-piperidin-4-yl]-
1H-indole (4d). Reaction of 2¢ (1.0 g, 2.10 mmol) with (2-bromo-ethyl)-benzene (0.81 g, 4.4

25  mmol) was performed according to method C followed by work-up procedure 2. flash
chromatography (EtOAc/heptane 70/30 — EtOAc/MeOH/NEt; 90/10/2) gave 0.80 g which was
recrystallised from EtOAc/heptane 1/3 to give 0.30 g (30%) of 4d: Mp 244-245 °C
(EtOAc/heptane 1/3); "H-NMR (DMSO-d) 1.90 (s, broad, 4H), 2.10 (s, broad, 2H), 2.51 (t, 2H),
2.90 (s, broad, 4H), 3.05 (s, broad, 1H), 3.93 (s, 3H), 7.23 (t, 1H), 7.30 (t, 2H), 7.31 (d, 2H), 7.40-

30  7.48 (m, 2H), 7.52 (s, broad, 1H), 7.54 (d, 1H), 7.62-6.68 (m, 2H), 7.90 (d, 1H), 8.35 (s, 1H), 8.50
(s, 1H); MS m/z: 480 (100%, MH"); Anal. (C30H30FNs): C, H, N.

3-{4-[1-(4-Fluoro-phenyl)-5-(1-methyl-1H-[1,2,4]triazol-3-yl)-1 H-indol-3-yl]-piperidin-1-yl}-
propan-1-ol (4e). Reaction of 2¢ (1.0 g, 2.10 mmol) with 3-bromo-1-propanol (0,34 g, 2.40
35  mmol) was performed according to method C followed by workup procedure 2. Flash

chromatography EtOAc/MeOH/NEt3 (100/0/2 — 75/25/2) gave 500 mg of crude product which



1- (4- Fl uoro-phenyl)-3-{ 1- [2-(4-nethoxyphenyl)-ethyl] -pip
eridin-4-yl}-5-(1-nethyl-IH1,2,4- triazol-3-yl)-1Hindole (4c). Reaction
of 2c (1.Wwo@3/o02072® mmol ) with 1-(2-chloroethyl)-4 15 met hexyhxvaoows(0. 75
g, 4.4 mol) was perforned according 30 nethod C followed by work-up
procedure 2. Fl ash chromatography (Et QAc/ heptane 70/ 30 --> Et QAc/ MeOH NEt 3
90/ 10/ 2)w:gawetallisdi fdnh E{CA2Rp@he (10/30) 10868 260 Mg badhk tideebnipoond. BMpOfgs-139 gi ve
0.13 g (12%_ of conpound 4c; l\? 152-153 C (EtQAc).: ' H NWVR (DMVBO-d6) 1.80
(qd, 2H) C BQy/hegtanH-NY R PM30-dp 165 (9 281, 1(§O0 (q%ﬂ%‘{)a 2.02 (9221pt 220 2H),

2. 80- 2. 9o mz@rﬂpo g 1@1;5, 1,65 (240, 3.32 G2orbsa, 1318 49 3, 93), 692 (3bh), 789843(d, 2H),
7.16 (d, 2H), 20 7.35-7.42 (m_ 2 7.47 (73 1 .53 (d, 114), 7.60-7.70
(im 2k (o587 08 1y 753 (G, DTks i 2n T34 Ty o 1HD3 050 10006 iy :
Anal 5 (C31H32FN50): C, H, N.

1- (4- Fl uor o- phenyltj -5-(1-nmethyl-1H 1,2, 4-triazol -3-yl)-3-

[ 1- ( 2- pHasRAation ¢ therC rapeynds of the Inventiqnyqo| ¢ (4d). Reaction of 2c (1.0 g,
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2. Flash _chromat ography Et QAc/ MeOH/ NEt 3

(1007 07 2001 1459855 migel) 8neEi et O PHaR: TSP Ao hAT LI S O FDS0 23
PCT/ DKO3He0:k8s (043 n¥iR29.08 inyhsdlR telaB§Thalilom 225 QAC 0 bepingd a6d OHIN (dPmP) ve 250
mg of the title conpound. M. 138-139 C (EtQAc/heptane): 1H NVR (DMSO- d6)
1.65 (g, V@Hydded angighy Fraciors ppte choserband gotatodn an gvent 19 'C S h. Altergoqigg o) |
2.90 (t ’SOL@isoc%nQé réssh I-f)38 Iﬁl)_%’, 1 Rmd® gf@as aBEQ3Hd tht FactoR- wkPe 'c(gtain AdRd ard- 92 (s,
3H), 7.39-7.43° (m 2H), 7.45 (s, 1H), 7.52 (d, 1H), 7.49-7.55 (m 2H),
7. 880( d,rotpiey at ), °S0fof Bh. Afidy coding @ 1o tepifpratiie, Pplists aiceet filisredoff apd mashed
Conpounds. ..o, %{Nel Nt i E hg he inter i 28+ n -d (1 nmol)
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chromatography as follows: Columns (Varian Bond Elut-SCX 500 mg/3 mL) were conditioned

with acetic acid in methanol (10%, 3 mL). The combined organic phases from the sample was

added and washed with MeOH (3 mL) and CH;CN (3 mL). Finally, the sample was eluted with

25  ammonia in MeOH (3 mL, 4 M). Between each step a slight air pressure was applied. The

solvents were evaporated in vacuo and the solutions diluted to 2 mM in DMSO. The identity and

purity of the compounds was determined by HPLC/MS analysis with UV and ELSD detection.

Compounds with a purity of 70% or above were submitted for biological evaluation. The

remaining compounds were purified by preparative LC/MS (Zeng, et al., Comb Chem High

30  Throughput Screen JID — 9810948, 1998, 1, 101).

The following alkylating agents were used for the preparation of the examples listed below: 3-
bromo-propionitrile, 3-(2-chloroethyl)-oxazolidin-2-one, 3-(2-chloroethyl)-1H-quinazoline-2,4~
dione, 3-(2-chloroethyl)-1-methylpyrolidin-2-one, 1-(2-Chloro-ethyl)-4-methoxy-benzene, 1-(2-
Bromo-ethoxy)-2-methoxy-ethane, 3-Bromo-N-(2,5-dimethoxy-phenyl)-propionamide, 3-Bromo-
35  N-(2,5-dimethoxy-phenyl)-propionamide, 5-(3-Bromo-propoxy)-2,3-dihydro-benzo[1,4]dioxine,



overnight with a saturated solution of HCL in MeOH (15 nL) at room
tenperature. The solvents were renoved in vacuo, H20 was added and pH

adj ust ed wo 03071793 addi ti on of aqueous amoni um 10 hydr oxi eeT(IRSBP010Fhe
aqueous phase was extracted with CH2C32 and the conbi ned organi c phases
were dried over MgSO4. After evaporation of the solvent, stock solutions of

t 23- pi per-(2]E|G:In1yﬂog}dgyj-pta;ﬁainv,ﬁzs(wmbmo@?@pfgg%d@ﬁimﬁi@:,ﬁﬁ@%ﬁ@-ﬁ@o%)&-gﬁogy_
addition, o . Sto ol uti 0 y al i des were prepared by

G S50l vi HEERY artod 7ot TRA PR G utcnt 0 B0 R Ve
subsequemnbpyw)-tH-indbled to 0.2 M by addition of CH3CN. Bl ocks (Multisyntech

M crochem Bl ocks 15 (Multi SynTech GrbH. 2002) containing 96 1.2 nlL reactors
fitted with frits were loaded with K2C03 (40 ng, 0.3 mmol) and K@ (10 ng,
0. 06 smmoThe. follawaig éxdamplet Gele pephiatl habfilirdghe thpigpesdl giodydure er i vatives (0.15 ni,
0.03 mmol ), the alkyl halide (0.225 ni, 0.045 mmol) and CH3CN (0.3 nl)

wer e added and the reactors were closed and rotated in an oven at 70 C for
14dh. hAf3—{3#—[lc(a(li‘lﬁdrg-[ﬂl@nylﬁ@-(ﬁn%ﬂl@limwt:&ol’-ﬁﬁi)ﬂﬂéiﬂgolﬁmyl]é ip@fmic : nLE}Zl}-\r/]VaS A;cadded
and the reactgr, a cl.o rqtated at or . ter
cool i ng lf%"\"Bﬁﬁﬁ#%’g%fa:%ézg?“ré%liﬁg@%]\@rgégfgpl%t ered off and washed with
CH3CN (2 x 0.3 nL). The conbi ned organi c phases were purified using SCX ion
exchgng chr.omat ogr fol l.ows: I ) ari ap Bond El ut-SCX 500 ng/ 3
spgliieRiRe i Rt S Rt e S N S e N oAl

conbi ned-gli-gArindolp (fabp R, 20iM Pty TARISD: wag/96.added and washed with MeOH (3
m.) and CH3CN (3 nL). Finally, the sanple was eluted with 25 amonia in
MeOH (3 nmL, 4 M. Between each step a slight air pressure was applied. The
sol vent ﬁ?,-[Ne(tZ&H?itﬂpD:B-&I—&ﬁylb-pip‘éﬂdinm-y‘l]ld-(l-h&ot%qithjrlpﬂ-iz-giekﬂyfl—eﬂ-ﬂ}gazgl-m\ﬂ i g/
DMSO. The, jgent it ng _ purity C s was determ ned by HPLC/ M5
anal ysi nglgﬁn §ﬁ§ %‘S%y%gﬁé%ﬁvﬁﬂ&éﬁﬁ)ﬁ&ds with a purity of 70% or
above were subnmitted for biological evaluation. The remaining conpounds
were purjf) reparative. LC/ , al .., Co Chem Hi 0

Thr oughpéd{‘t'@g(ﬁgi%ﬁﬁp%e@y %’%@ g’,i@@%é,%ﬁ'%js'%E}p.e“‘f’l‘?él'%'lprwmﬁﬂg&931:ati ng
agent s vier=el.if5 @dith @rV/EhgDmriepi@nat i on of the exanples |listed bel ow 3-
brono-propionitrile, 3-(2-chloroethyl)-oxazolidin-2-one,

3-(2-chl oroet hyl ) - 1H qui nazol i ne- 2, 4- di one,

3-(2-chl oroet hyl ) - 1-net hyl pyrolidi n-2-one,

1- ( 2;,Chl -et hyl.) - 4- - benzen - (2= Brom- et ho - 2- y- et hane,
3~ B - R RR L Ly o b B g B lce i1 28
N- (2, 5- dndde (faxly Rphé/89] Durityr OPiELSED49100.0
5- ( 3- Brono- propoxy) - 2, 3-di hydr o- benzo[ 1, 4] di oxi ne, WD 03/ 070723
PCT/ DKO3/ 00105 23 1-(2-Chl oro-ethoxy)-propane, 2-(3
- Br ono- -pp@>Benzdfermedryt-athylepipdridis-4-B)- b flyprrospheyyl)-8-pitidinrByl-1 H-indole
(5af): Ry=2.04; Purity UV/ELSD: 95.0/99.1
25
3-[1-(2-1H-indol-3-yl-ethyl)-piperidin-4-yl]-1-(4-fluoro-phenyl)-5-pyridin-3-yl-1H-indole
(5ag): Ry= 1.95; Purity UV/ELSD: 90.1/99.0

3-{1-[3-(2,3-Dihydro-1,4-benzodioxin-5-yloxy)-propyl}-piperidin-4-yl}-1-(4-fluoro-phenyl)-5-
30 (3-methyl-3H-1,2,3-triazol-4-yl)-1H-indole (5ah): R;=2.37; Purity UV/ELSD: 90.0/99.0

3-[1-(2-Benzofuran-3-yl-ethyl)-piperidin-4-yl]-1-(4-fluoro-phenyl)-5-(3-methyl-3H-1,2,3-
triazol-4-yl)-1H-indole (5ai): R;= 2.40; Purity UV/ELSD: 70.0/95.8

35  3-[1-(2-Benzofuran-3-yl-ethyl)-piperidin-4-yl]-1-(4-fluoro-phenyl)-5-(1-methyl-1 H-pyrazol-
4-yl)-1H-indole (5aj): Ry= 2.47; Purity UV/ELSD: 70.0/95.5



2- met hoxy- benzene, 3-(2-Brono-ethyl)-benzofuran,
3-(2-Brono-ethyl)-1Hindole, 3-(3-Bronp- propyl)-IHindole 5 The foll ow ng
exanpl es weorog/oprepar ed according to the general procedurePd)X/DK03/00105
3-{4-[1-(4-Fl uoro-phenyl)-5-(2-nethyl s2H pyrazol - 3-yl ) - 1Hi ndol - 3-yl ] - pi per
idin-1-yl}- propionitrile (5aa): Rf = 2.02; Purity UV ELSD: 97.2/99.8 10
3-[1-(2- gap(zmanzmra’ﬁ-yyl-ahﬁyplpemmerylpli{n-ﬂuq«b]phlmjms-fpwﬁmn?pmﬂﬂ) 5- }2 met
hyl - 2H pyr gz yl) = 2.47; Purity UV/ELSD:. 78.9/96.7
3T[1-(2- Hgié %&5 IR Wﬁﬁ&‘e"? Q%”r?l yI] 1- (4-f 1 uor o- phenyl ) - 5- ( 2- et hy
| - 2H pyr azol - 3- yI) 1H-| ndoI e (bac): Rf=2.38; Purity UV ELSD: 99.0/100.0
15

3- { 4- [ 1- M- RrEdMeerprbeRsly SE-py iyl H-imidapel-Zey)- 1 i dpdob: 39411[915%‘8}1 - 1-y1 }-pro
pi onist r i prepiohiadle:(SalfRiRr=1.46 QPurf UMBLSDVAEL/Sm.0 91. 5/ 100. 0

1- (4- Fl uor o- phenyl ) - 3-{1-

[ 2- (4- met hoxy- phenyl ) -ethyl ]-piperidin-4-yl}-5-pyridin-3-yl-1H indole
(5ae) R-g-lL- @-Zi‘lud?wﬂhbwljeﬂ(ﬂnsmiyl-ﬂﬂ-172’,4&%61—33yl)-ﬂH-ind01-3-yl]-piperidin—l-yl}—

g 1- (24Bfe Pﬁgi"%’r“ﬁﬂlgﬁﬁ ) %5%{7?%#’“%1%3‘5@’&1%#1?%@%?0(;0 (5af): Rf = 2.04; Purity

UV/ ELSD: 95.0/99.1 25

/
3-[1-(2- 4- f | yar g- phenyl )- 5- pyri di n-
3 yi 0 s TR g e R o mUSF et P it oo B gt
1- [ 3- ( 2, roplohigdle@S:dn) AR d¥en&0 @indty iUNV/BLSID:00y0) Hop100py | ] pi peridin-4-yl}-1-(4-flu
or o- phenyl )-5- 30 (3-nethyl-3H1,2,3-triazol-4-yl)-1Hindole (5ah): Rf =
2.37; Purity UV ELSD: 90.0/99.0 3-

1- ( 2- Benz@EEnewv-heynyh-84{ 1 2-|4-miethoxy-ghenyl)-etiiyl}-piperidin-4-y1}-5-(1-methyl-1H-

-1- (_42f Idg]%ﬂgufpggxg”@ﬂg%aggt yllgél-%}%%ﬁmﬂsﬁj %9)973 yl)-1Hindole (5ai):

3 [ 1t5( 2- Benzof uran- 3-yl -et hyl ) - pi peridin-4-yl]-1-(4-fl uoro-phenyl)-5-(1-net
hyl -1 H pyrazol - 4-yl)-1Hindole (5aj): Rf= 2.47; Purity UV ELSD: 70.0/95.5
WD 03/ 070723 PCT/ DKO3/ 00105 24 3-

( 2- Beh@eFluparplizayl) 3611m‘l@mlﬂfhpﬂy—bhlényl)‘btw]}plﬂer(cnnﬂ’ryll}es{Dl—mhﬂﬂyyIH-I&AGyri m di

2 . 70.0/91.3
{4 [1]"'{_%21‘”}3%3?9 ?H("fi S)all-;SfSRflzrérg’tP o s yl ) - 1H-i ndol - 3-yI ] - pi pe
din-1-yl} 5 propioni tri l e (5al): Rf— 1.46; Purity UV/ELSD: 90.0/100.0
20  1-(4-Fluoro-phenyl)-3-{1-[2-(2-methoxy-ethoxy)-ethyl]-piperidin-4-yl}-5-(2-methyl-2H-1,2,4-
triazol-3-yl)-1H-indole (5aq): R;= 1.83; Purity UV/ELSD: 78.0/99.2

[1
n-
3-
ri

1-(4-Fluoro-phenyl)-3-{1-[2-(2-methoxy-ethoxy)-ethyl]-piperidin-4-yl}-5-(1-methyl-1 H-1,2 4-
triazol-3-yl)-1H-indole (Sar): Ry= 1.96; Purity UV/ELSD: 90.0/98.3

25
3-{1-[2-(2,3-Dihydro-1,4-benzodioxin-5-yloxy)-ethyl]-piperidin-4-yl}-1-(4-fluoro-phenyl)-5-
(2-methyl-2H-1,2,4-triazol-3-yl)-1H-indole (5as): Ry= 2.16; Purity UV/ELSD: 90.0/100.0

3-{1-[3-(2,3-Dihydro-1,4-benzodioxin-5-yloxy)-propyl]-piperidin-4-yl}-1-(4-fluoro-phenyl)-5-
30  (2-methyl-2H-1,2,4-triazol-3-yl)-1H-indole (5at): R;= 2.18; Purity UV/ELSD: 80.0/98.3

2-(2-{4-[1-(4-Fluoro-phenyl)-5-(2-methyl-2 H-1,2,4-triazol-3-yl)-1 H-indo}-3-yl]-piperidin-1-
yl}-ethoxy)-ethanol (Sau): Ry= 1.73; Purity UV/ELSD: 84.8/99.9



3-{4-[1-(4-Fluoro-phenyl)-5-(2-nmethyl-2H1, 2,4-triazol -3-yl)-1Hindol -3-yl]
-piperidin-1-yl}- propionitrile (5am: Rf= 1.76; Purity UV/ ELSD: 95.0/100.0

10 WO 03/070723 PCT/DK03/00105
3-{4-[1-(4-Fluoro-phenyl)-5-(1-net hyl }H-124tr|azol 3-yl)-1Hindol - 3-yl ]
-piperidin-1-yl}- propionitrile (5an): = 1.85; Purity UV/ELSD:

90. 0/ 1002-@-{4-[1-(4-Flu0ro-phenyl) 5-(1 methyl-lH—l 2 ,A-triazol-3-yl)-1H-indol-3-yl]-piperidin-1-

1- 4FI h - met_ hax hen ethI i peridin-4-yl}-5-(1-
msg hyl - "ugﬁﬁcfg‘z%?ﬁ(ﬁgg}f #q 8); W&H g QIAF% y7]8 pPErl ty UV/ E{S}D (
79. 2/ 97. 2 15

1- (4- Fl upr.o- phe -3-{1-[2- met hox hen eth i peridin-4-yl}-5-(1-
ma'g hyl - |&31‘{42{12{2}%{“%‘1"&?5Fnl%):%flymiﬁhﬂ -H rlg‘ f(fB'Ba/?J)&ylki 4n@q§§‘11-lﬂa?ﬂdlsr1¥1v; ELSE)
70. 0/597. yi}-ptopbxy)dbelkdiitie GRENK; »232{ Burity UV/ELSD: 90.0/99.9

[ 2- (2- met hoxy- et hoxy) - et hyl ] - pi peri di n-4-yl }-5-(2-nethyl -2H 1, 2, 4-
triazol-3-yl)-1Hindole (5aq): Rf = 1.83; Purity UV ELSD: 78.0/99. 2

1-(4-Fl Lm{prspdamwrb Z%choiﬁpﬁ&oiﬁiﬂi%ﬁﬁémﬁﬂh‘ﬂ}thﬂ humqm@ﬁﬁj BA-yl}-5-(1-

rgrgt g / |9-8| Igééglz?fl- 4r trla%(())ll-i’a-yl) ¥H) indole (Srz]lx) R¢=2.30; I)unty UV/ELS]Q) 1. 0/9r s y W/ ELSD.
3-{1-[2-(2, 3- D hydro-1, 4- benzodi oxi n-5-yl oxy) - et hyl ] - pi perldln 4-yl}-1-(4-f
I h thyl-2H 1,2, 4-t I |).- 1H-i 5a Rf =
ZUggl% Igu]re F%/ él)uwf-@tegﬂg% y[%,—pﬁgweth@xy-phenryll)aé%l?yl]-plp(%/ru}m-4-yl} 5-(3- meth(yl-3H-)1 2,3-

3- { 1- [ 3-tRzd=-4yhyHrifdole GaPe RZ0JBO)RitBIYIBDRY) 709/99Y | 1 - pi peri din-4-yl }-1-(4-
fl uoro-phenyl)-5 30 (2-nmethyl-2H1,2,4-triazol-3-yl)-1Hindole (5at): Rf=
2.18; Purity UV/ELSD: 80.0/98.3

2-(2-{4-4- 4}-(34(451#11;&%&1&&@61&5! ﬁhe’ioﬁﬁvf@mwlpaﬂnﬂ-ﬁm: {4-hadelphdnp)-3- }31Hrl ndol -

L4 of ob. et 1 GrohisSonER bROu b fes Rggsat Tuney UVEL DI 0.5 55

2- (2rs{4-[1-(4- FI uor o- phenyl) 5-(1- rrethyl 1H-1 2,4-triazol-3-yl)-1Hi ndol -

g'ﬂ é}o'lggg[-kfﬂt_;r-' 1!53{{ AR SR L e AR P 1H—1181(]i'01-3?yl{—i)}p¥r1(l1{\1{{ EhpD:

[1-(4-FI mpmnﬂher’(sw) ﬁ%ﬂ.%’@hﬂyﬁWﬁtﬂD&ﬁHﬁm azol - 3-yl)-1Hi ndol - 3-yl ] - pi pe

ridin-1- 5 yl}-propoxy)-benzonitrile (5aw): Rf= 2.42; Purity UV/ ELSD:

90.0/99.9

3-{1-[ 3-3--fil @a@ord- mﬁﬁpx-pyﬂhﬁnﬁm;y)-iﬂnﬁwls}ylpplpaﬁaldunympwplonluiie4 f1 uor o- ph
. 30;

gﬂ)r/:% S&ﬁa—ggt 9% %f@%&/ﬁébr %53@%43 yl)-1Hindole (5ax): Rf =

1-(4- FI uor o- phenyl ) - 3-{1- [2 (4- met hoxy- phenyl ) -et hyl ] - pi peridin-4-yl}-5-(3-
r7n§t gy|983g-4lﬁ‘l%oro_-pﬁe;1|yl?§o{ll -[2- (I n)ethoxy—p enyl) eth(y]E’] ;Y z)erl 1n-4-yl}25-%)§r1m1 n-ZEyY IHV /' ELSD:

3- { 1- [ 3-ipdelEl(3hey: ®; 22001 Piaiky UNELBD: Y290 6pyl | - pi peri di n-4-yl}-1-(4-fluoro-ph
enyl)-5-(3-

25 N-(2,5-Dimethoxy-phenyl)-3-{4-[1-(4-fluoro-phenyl)-5-(2-methyl-2H-1,2,4-triazol-3-yl)-1H-
indol-3-yl]-piperidin-1-yl}-propionamide (5bd): R;= 2.12; Purity UV/ELSD: 93.3/99.6

3-{1-[3-(4-Fluoro-2-methoxy-phenoxy)-propyl]-piperidin-4-y1}-1-(4-fluoro-phenyl)-5-(1-
methyl-1H-1,2,4-triazol-3-yl)-1H-indole (Sbe): R;= 2.42; Purity UV/ELSD: 90.0/99.4

30
3-[1-(2-Benzofuran-3-yl-ethyl)-piperidin-4-yl]-1-(4-fluoro-phenyl)-5-(2-methyl-2 H-1,2 ,4-
triazol-3-yl)-1H-indole (5bf): R¢= 2.29; Purity UV/ELSD: 92.9/99.5

3-[1-(2-1H-indol-3-yl-ethyl)-piperidin-4-yl]-1-(4-fluoro-phenyl)-5-(3-methyl-3 H-1,2,3-triazol-
35  4-yl)-1H-indole (5bg): R¢= 2.37; Purity UV/ELSD: 99.0/99.1



met hyl -3H- 1, 2, 3-triazol -4-yl)-1Hindole (5az): Ri= 2.41; Purity UV/ ELSD:
70.8/97.3 15 3-{4-
[ 1- (4- Fl wwomspheny| ) -5-(3-nethyl -3H 1, 2, 3-triazol - 4-yl) - 1ACTmd®BABHY| | - pi pe
ridin-1-yl}- propionitrile (5ba): Rf=,4.96; Purity LTV/ELSD. 85.1/99.2
3-{4-
[ _1£ ( _4|- Fl 3}{)1r-a-mib-amp1-3ayﬁetﬁ}zllo-ipi}ieﬁgﬁr-@yl}’-ll=(hJﬂublbeiﬂieg§§)-gJ}%-gﬁZlB@2Hdl,21,4—7tri2{io}-' propi o
nitrile : = 2..10; r ’ . :
1 (4l usd?%lg-}gglgﬁé)ﬂf@):{lﬁf 28b: oy Ul 5655 5
[ 2- (4- et hoxy- phenyl ) -ethyl]-piperidin-4-yl}-5-pyrimdin-2-yl-1H indole
(5bc): = 2.49: [ UV/ ELSD: . 96.2/99. 5 25
N- (2, 5- g‘%@Hﬁ‘%‘@ﬁéﬁw‘)"l’ﬁﬁ?&ef‘fl“(‘gyﬁﬂt!z'PHP%@WW'-SEi?'(“ﬂWé@%}’ZaéH 1,2, 4-tr]
azol -53- yiirjazdiH-yli-nHdhdade §5b]): Ri p2BI; Purity IFWERLSIPraapiagmani de (5bd): Rf= 2.12;
Purity UV/ELSD: 93.3/99.6
3-{1-[3-(4-Fl uoro- 2- net hoxy- phenoxy) - propyl ] - pi peri di n-4-yl }-1-(4-fl uoro-ph
g nyl % - 5-1{-ﬂlm(Sgl[i')Y-hgioLl—}yl—%xo%yﬂ-—p’ip;ﬁdﬁﬂ-y@-—ly(h-l}u&ﬂ'd-l'blfbdjﬂb-s-((-iib@ﬁyﬂ-lﬁf—py_raz?ol-42;

urity : [ @9 At a2 ' .
[1-(2- Bﬂé@w%‘z %Pf)r 1-%ie‘t %‘&i?’-‘”ﬂ%@ﬂ%??:%%ﬁgﬂ 1- (4-f 1 uor o- phenyl ) - 5- ( 2- net hy
| -2H1,2,4- triazol-3-yl)-1Hindole (5bf): Rf = 2.29; Purity UV/ ELSD:
92.9/99.5 3-
[ 1- (@ 1HPharchakeldeisHl Tedttngl ) - pi peri di n-4-yl]-1-(4-fl uoro-phenyl)-5-(3-nethyl -
3H1,2,3-triazol- 35 4-yl)-1Hindole (5bg): Rf= 2.37; Purity UV/ ELSD:
99.0/99.1 WD 03/070723 PCT/ DKO3/ 00105 26 3-
[ 1- ( 2- 1HFlienabalpodady lof etehiitgntiph pofei tderm tedted bijingl wekdrdebgidea -aph esliwblk rReti{ods.met hyl -
2H 1, 2, 4-tr.i %1zol 'sfl'i%l_rs)'ll_"i ndol e (5bh): Rf= 2.20; Purity UV/ ELSD:
80. 3/ 98. 334 53°UYS ndol - 3-yI - propyl ) - pi peri di n-4-yl |
-1-(4-fluoro-phenyl)-5-(3-nethyl-3H1,2,3- 5 triazol-4-yl)-1Hindole (5bi):

?f (:31_25'1 Eﬁﬁﬁﬁ*@@ %ﬁﬁ%gﬁgﬁ@ﬁ)ﬁﬁ% éq-fDRENOCEPTORS IN RAT

-1- (4-f | BRAIN D ®TPRO- 5- (1- et hyl - | H- pyrazol -4- yl)-1Hindole (5bj): Rf =
2.49; Purity UV/ELSD. 87.9/98.7 10 Pharmacol ogi cal Testing The conpounds of
the invention have been tested using well-recognised and reliabl e nethods.

The t estBy @isenctd iR lint@ion bl ArdoNotl R LAY BFH-3ia BRAGSSIN) BlNDI NG TO
al - ADRENOCEPTORS IN RAT BRAIN INVIT By this nmethod the inhibition by

drugs of2dfRecepiordt mgmrrnes flopraPea) if dgtaminsd jpyyira Mleggpd and results in Hyttel
20 & Larsen, J. Neurochem. 1985, 44, 1615 - 1622: Skarsfeldt & Hyttel, Eur. J. Pharmacol. 1986,

125, 323 - 340; Hyttel & Larsen, In: Research advances in New Psychopharmacological
Treatments for Alcoholism (eds. Naranjo & Sellers). Elsevier 1985, pp. 107 - 119.

The compounds of the invention showed high affinity for the oy-adrenoceptor. Most of the
25  compounds having an ICs, value below 30 nM in this test.

INHIBITION OF °H-PRAZOSIN BINDING TO CLONED oy, oy and oy -
ADRENOCEPTORS

30 Cell lines: Cell lines expressing the bovine au,, rat o4 receptors and the hamster oy, receptor
were used in the assays.
In vitro binding assays: Briefly, the cells were homogenised in ice-cold 50 mM Tris, pH 7.7,
using an Ultra-Turrax and the homogenates either kept on ice or stored at -80 °C until used. The
assay buffer subsequently used contained 50 mM Tris, pH 7.7. Non-specific displacer was WB-
35 4101 (1 pM) for the o, Olv, and o4 assays. All assays were incubated at 25 °C for 20 minutes.



adrenoceptors in nenbranes fromrat brain is determned in vitro. Method
and results in Hyttel 20 & Larsen, J. Neurochem 1985, 44, 1615 - 1622:
Skar sf el dvo&3Mya7eel , Eur. J. Pharmacol . 1986, 125, 323 - PCO/DKAgO®E &
Larsen, In: Research advances in New Rsychopharmacol ogi cal Treatnments for
Al coholism (eds. Naranjo & Sellers). Elsevier 1985, pp. 107 - 119. The
conpoundAll afsayheere nareiiated rbysvaowed filtiagbn afi GBS tijted Qhd thetadl madsaRPSERL or .

Most of the conpounds having an 1C5Q val ue below 30 nMin this test.
| NHI BI T1 GRF i %&s&ﬁ?%ﬁ‘ﬂﬁ%u%‘@ﬁbﬁm@% an, and aid, -

ADRENCCEPTORS 30 Cell lines: Cell lines expressing the bovine aia, rat aid
receptors and the hanster alb receptor were used in the assays. In vitro
bi ndi ng *ag@ayfeundghatepmy oftthe comapousds,efy the ysripaniave dtrongei eintpliel tBO0EM Tri s,
PH 7.57, adnisbOtdr haltte B -aiddotbt 2 Bdh hb'§, | es either kept on ice or
stored a% -8%@% uralltil dbsaed. o‘%e assagld%g@%r%&g{lbsequently used contai ned
50 MM Tris, pH 7.7. Non-specific displacer was WB 35 4101 (1 M for the al

a, aib, [ S : re. i ncubat e t 25 f.or .20 m nutes.
Vo 051 0700 3 T S soTbenBS TN, MEEedRE AR Pipdtt el By of it
filtrat iadrenogepi@F¢oBiphiiedl toghesDpand the GeliE,ecbeptor.a scintillation counter (Wallac
Trilux). The radioligand used was [3H prazosin. It was found that sone of
t he conpounds of the invention have stronger affinity to the ala 5

adr eifocept or than the al b-adrenoceptor and the al d-adrenoceptor. Further,
many of ...the invention have nmuch stronger affinity for the
al- adre%ﬂéglgg?%lr&%iggn%g(?%%&"t@o the D2 and the 5-HT2 receptor. 10

Phar maceuti cal conpositions The pharmaceutical conpositions of this

i nventi i 1 nuf act.ured.in _accordanc w t.h thi
i nventi gﬁeﬁi&ﬁg&gc \rﬂ%nrlﬁ tSlglro gsd byy%tl%/nthgrﬁ P’Stg%ﬁeév%%cglﬁfeem?%?acgegﬁﬁP%O{Sﬁ%ﬂel y in
t he f or rwigf thislisventidy mesbe vhpsisterd by poywletable reye fopsxangil€ orallpin tharfent «r al | y
in the f i i_nj i or_ .prepari.n uch conpositions,
ot Hads St Ypp R HELaRS by U 5 bkl Pl B AR IS b SRERER: Ty
accept alrevating rsuelr somgoditicant snethosc ivpille ftheworin othhesrt adali thevesdhandednyy used
in the . iLent] e 6o nds of the i,nvention
are adm-p%?%%ﬁég’aﬁlagﬁna%ﬁeﬁ?%“%%z%%“@%@?ﬁ gt f oS RRHRES nimatly' e W

art may be used.

20 Conveniently, the compounds of the invention are administered in unit dosage form containing

said compounds in an amount of about 0.01 to 100 mg.

The total daily dose is usually in the range of about 0.05 - 500 mg, and most preferably about 0.1

to 50 mg of the active compound of the invention.

25
Formulation Examples
The pharmaceutical formulations of the invention may be prepared by conventional methods in
the art.

30

Tablets may for example be prepared by mixing the active ingredient with ordinary adjuvants,
carriers and/or diluents and subsequently compressing the mixture in a conventional tabletting
machine. Examples of adjuvants, carriers or diluents comprise: corn starch, potato starch, talcum,
magnesium stearate, gelatine, lactose, gums, and the like. Any other adjuvants or additives usually
35  used for such purposes such as colourings, flavourings, preservatives etc. may be used provided

that they are compatible with the active ingredients.



sai d conmpounds in an anount of about 0.01 to 100 ng. The total daily dose
is usually in the range of about 0.05 - 500 ng, and nost preferably about
0.1 to 5Womg/onf723 he active conpound of the invention. 25PE@MRIBAIISN
Exanpl es The pharmaceutical fornulatiggns of the invention nmay be prepared
by conventional nethods in the art. 30 Tablets may for exanple be prepared
by m xi riphitioss fo€ injeetors Mgy e p&pﬁre&\bi &Issﬁwﬂigrtﬁd’ e}éu%jilnglr‘éalﬁﬁtsand pé‘sﬁq'bl'el Alisivand/ or

di luents_and s ress t he.m Xt ur a_conventi onal
tablettlnglmﬁhgqﬁ qﬂwﬁigﬁﬂwg OBTWB%W%bbﬂ?ge“@@Fﬁﬁ@ﬁggdped&WH@ﬂP§h88#pr|se
corn st ambime, St&ﬁl&hﬁbnsdfahid:sialuhbﬁ g ifilling ﬁliﬁbgﬂaﬁb% dhipuses @avialk eAnO&ak1E R@itiveact ose,
guns, and th or additives usually 35 used for

| i ny ot her adj
such pufﬁgggém?hEH“gé ﬁBEﬁUPﬁﬂﬁth%F %d?ﬁ%ﬁ@yag?@%@?@%w¥v@§w@56lmﬁay be
usedSpraw.ded that they are conpatible with the active ingredients. WO
03/ 070723 PCT/ DKO3/ 00105 28 Solutions for injections may be prepared by
di ssolving the active ingredient and possible additives in a part of the
solvent for injection, preferably sterile water, adjusting the solution to
desired volune, sterilisation of the solution and filling in suitable
anpules or vials. Any suitable additive conventionally used in the art may
be added, such as tonicity agents, preservatives, antioxidants, 5 etc. WO
03/ 070723 PCT/ DKO3/ 00105 29 CLAIMsS 1. A compound having the general
formula Het #N) R3 R5 5 4 Ir wherein Het is a five- or six-nmenbered
aromatic, heterocyclic ring containing at | east one nitrogen atomas 10 a
ring nmenber, and optionally substituted with Cl-6-alkyl; nis 0 or 1;



Gis N, Cor CH the dotted line nmeaning a bond when Gis C, and the dotted
| ine meaning no 15 bond when Gis CHor N, Ar is phenyl optionally

substi t utwo oaiotdT12one or nore substituents independently seCeakdsd/odroom

hal ogen, Cl1-6-alkyl, Cl_6-al koxy, hydrgxy, trifluoromethyl and cyano, or Ar
is 2-thienyl, 3- thlenyl 2-furanyl, 3-furanyl, 2-thiazolyl, 2-oxazolyl,

2-1 m dazOLYIMS2- pyridyl, 3-pyridyl or 4- pyrldyl 20 R, R3, R4 and R5 are
i ndependently sel ected fron1hydrogen, C1_6-alkyl, G._6-alkoxy, hydr oxy,

hal ogen, trifluoronethyl, nitro, cyano, am no, C _6-al kyl am no and

Cl1_6-di al.ky| asicempoui hsvidg thd g@eraBformd® X is a bond, -CH2-, -0-, -S-, -NH,
-NHCO- or -CONH; and Y is cyano, O _6-al kyloxy, Cl_6-alkyl substituted
wi t h hydroxy, Cl.6-al koxy, or Cl_6- alkylcarbonyloxy or Y is phenyl which
may optionally be substituted?one or nor s with 30 substituents

sel ected from hal ogen, Cl1_6-al kyl, trifIZoroggthyl hydr oxy, Cl_6-al koxy,
Cl6 aIIcyIcarbonngxyCWh'tro ? —6=0 Hoytafimo’ and

d _6-diallcylan 6" nethy «nd enedi oxy, or Y is an aromatic
nmono- or bicyclic heteroc Jontalnlng only one WD 03/070723

PCT/ DKO3/ 00105 30 het groateapAhi Tey._pptionally be substituted one or
nore tines with substituents[sel ected fFfom hal ogen, Cl1_6-al kyl
triflsuoromethyl, hydroxy, O g6-allgoxy, C _6- al | cyl carbonyl oxy, nitro,
cyano, am no, C1 6- aIIcyIanlno and Cl_6- dlalkylanlno provided Y is not
cyano when X is 0, S, NH, NHCO or CONH, and Y is not Cl_6-allcoxy when X
is 0, Swterdti;, 5 or a pharmaceutically acceptable acid addition salt
thereof. 2. A compound according to claim1, characterized in that Het is
optional Iy substituted triazolyl, pyrazolyl, pyrimdyl, pyridinyl or

i mi dazoIH/dt alfde3 sﬁ(ﬁl@m@m Ia%omé firirfel B t hat
T dazo’hs 1snié/|e_ ?_rH- Pabeh: (E;.ZOI I&S'c nfglcﬁﬁtghgl% af-\'lla%aﬂetrf[ﬁ{l:r(:’ggggyoh{;as 3

3- met hy|aT§1|%. 3.2 P%‘I‘?B*l Ly pubgtituted. "Yfé‘tcll;lwalklylﬂ- pyrazol - 4-yl ,
2 met hyl - 2H—pyrazo| 3-yl, 1-nethyl-1Hi m dazol - 2-yl, pyrlnidin-2-yl or
pyr|d|n 3- X 15 4. A conpound according to clains 1-3 wherein Y is
_6-al KyF Stbstituted with hydr oxy, Cl.6-

G is N, C or CH; the dotted line meaning a bond when G is C, and the dotted line meaning no
15  bond when G is CH or N;

Ar is phenyl optionally substituted with one or more substituents independently selected from
halogen, Cy¢-alkyl, C.¢-alkoxy, hydroxy, triflucromethyl and cyano, or Ar is 2-thienyl, 3-thienyl,
2-furanyl, 3-furanyl, 2-thiazolyl, 2-oxazolyl, 2-imidazolyl, 2-pyridyl, 3-pyridyl or 4-pyridyl;

20
R% R®, R* and R® are independently selected from hydrogen, Cj.¢-alkyl, C,¢-alkoxy, hydroxy,
halogen, trifluoromethyl, nitro, cyano, amino, C;.¢-alkylamino and C,_¢-dialkylamino;
mis 1, 2 or 3;

25

X isabond, -CH,-, -O-, -S-, -NH-, -NHCO- or -CONH-; and

Y is cyano, Cigalkyloxy, C,¢alkyl substituted with hydroxy, Cig¢-alkoxy, or Ci¢-
alkylcarbonyloxy or Y is phenyl which may optionally be substituted one or more times with
30  substituents selected from halogen, C,.¢-alkyl, trifluoromethyl, hydroxy, C¢-alkoxy, Cie-
alkylcarbonyloxy, nitro, cyano, amino, C;.¢-alkylamino and Cj.s-dialkylamino, methylenedioxy

and ethylenedioxy, or Y is an aromatic mono- or bicyclic heterocyclic ring containing only one



al I coxy or Cl_6-al kyl carbonyl oxy, or Y is optionally substituted phenyl. 5.
A conmpound according to claim4 wherein Xis a bond, -CH2-, 0 or S. 20 6.
A conpourmoagom7di ng to claim5 wherein Xis 0 or S. 7. APCOMI®A00L05
according to clains 1-3 wherein Y is 3f optionally substituted, aromatic
bicyclic heterocyclic ring containing only one heteroatom 25 8. A

conpounched&aada WABh iy ehtRinAly b MBS RN ohe bSmbiR qliﬁlgylvith Wtﬁér}% s%ﬂ:}ﬂ_eg ?r\l(;)\}rll]e fein X

di hydro-114- benzodi oxi nyl. 9. A conpound according to clalns
is a borfflogersiusaliglfriflapromethyly hydrareye Spalieny &ocolkuicathonyioxy] mitm dyanber ei n X

i's - NHCGmifs, C,Mgtamidoland CCORRNRH giang ;& 9.:cl Al erei is
opt i onalﬂpg?éublsti tuagnéd ?_)nhenl . mn%q%gﬁgégsgég gcgcdg?ﬁﬂé% i(!)&hlglcgtigrqh; -3

12.
wher ei n OF FRNGL andY fsyot i e kexoivhen Xde Oy 8P¥Ht 0 claims 1 to 3,
characterized in that it is selected from WO 03/070723 PCT/ DKO3/ 00105 31
3- {4-[1 . o
- ( 4- FI ud¥ 8PhaaRsqvyically eecentabln geid additionalythereptaz ol - 3yl ) - 1H i ndol - 3- yI ] - pi per i
din-1-yl} - propionitrile; 3 - {4-]
1- (4- Fl yor p- phenyl ) - 5- rimdin-2-yl)-1Hindol-3-yl]-piperidin-I-yl
- pl(‘ opi 0 4B I@QOUX@%C(CQY_d](i‘JE%%?@%éﬁaﬁya}%’en%gectin that Het is opt%ne!lly%ul?stituted triazoly)ll, }
1- [ 2- (4-pyeizbi9X ypieidyl, pyrRid3y bdimiapgyll di n-4-yl} -5-(1-methyl-1H1,2,4- 5
tri Ch ol -3 -yl)-1Hindol e; 1-(4-Fluoro-phenyl)-5
-(1-methyl-1H1,2,4-triazol-3 -yl)-3 -[ 1-(2-phenyl ethyl)-piperidin-4-yl]
- 1H i ndolsegondrouddtadeording to claim 2, characterized in that Het is 1-methyl-1H-1.2 4-triazol-3-
1-(4- Fl yor o )5 (- methyl - 2k pyrazol - 3-y1) -TH 1 for 24 3 ber i di n-
| -yl } _—m?)t}uﬁ— %g'x’izt‘lftfli”@,eﬁb 3-methyl-3H-1,2,3-triazol-4-yl, "1-methyl-1H-pyrazo -4-yl,
3-[ 1- ( 22Reel 3. pitaidt-Yivt, atrhathl- BLinetabslio0n dsydiida (Ao s pheny ) - 5- (2- et
hyl - 2t pyrazol - 3-yl ) - b | ndo}I)le; R 1%3"-’% a2l ks
- y: ;let r{& Ao cgin’lqﬁﬁlhdjadaoﬂmgtcl chafins( #3 WheRIOy RO ENYAly1 Suksarblt il rylb Ry Eazol - 3
-yl) - i ndol &; 3- {4- — .
1- (4- FI GUPeY ﬁ’h‘gﬁgﬂﬁ?fl%ia Yorsh L Bisaptipnally pabstitutsd phepylpi peri din-1 -yl }
-propionitrile; 15 1-(4-Fluoro-phenyl)-3 - {1 -[2-(4-nethoxy-phenyl)-ethyl]

- pi peri di n-4-yl -5 -pyridin-3_-yl-1 H indole;
pIp % A comgoun}d accordilg)gy to cglim 4 wher)e/:in Xisabond, -CH,-, O or S.

20 6. A compound according to claim 5 wherein X is O or S.

7. A compound according to claims 1-3 wherein Y is an optionally substituted, aromatic bicyclic

heterocyclic ring containing only one heteroatom.

25 8. A compound according to claim 7 wherein Y is indolyl, benzofuranyl or dihydro-1,4-

benzodioxinyl.
9. A compound according to claims 7-8 wherein X is a bond , -CH,-, O or S.
30 10. A compound according to claim 4 wherein X is -NHCO- or -CONH-.
11. A compound according to claim 10 wherein Y is optionally substituted phenyl.
12. A compound according to claims 1-3 wherein Y is cyano.

35

13. A compound according to claims 1 to 3, characterized in that it is selected from:



3- 1 - -
- ( [2 Benzof uran- 3-yl -ethyl ) -pi peridin-4-yl]-1-(4-fluoro-phenyl)-5-pyridin-3-
| - 1H i ndwbDe3/07(323 PCT/DK03/00105

(2-1Hindol - 3-yl -ethyl)-piperidin-43yl]-1-(4-fluoro-phenyl)-5-pyridin-3-y
-1Hindole; 3 -11-[3-(2,3
Di hydr c3-{4-A-@efiaacipholy)-551 heBgy-) AL 0P a]zolmyn)’-lIHﬂidlar-ﬁyMIp}ipend& 1-yl}-
-(4-fluag g&neyl) 5 -(3- 20 nethyl-3H1,2,3-triazol-4-yl')-1Hindole; 3-[1
_(2-B e HWERZ3 -yl - ethyl ) - pi peridin-4-yl] -1 -(4- quoro phenyl ) - 5- (3
- met hy| -BH-[I-@:Fldore-phingly6 Hpyriinivin2-ilH HAGR-8-y1] 3rifedidin-1 -y1}~p1rr]0p1onltr1le (1-methyl -

- phen

1|(-I-2p5rera].§18{4ﬁ9&?)3phgrﬁ?ﬂ-e§ ﬂaﬂ% (épl%xyp Iefrl]yl)é}etgyl:]-mper1d1n-4—yl}OSr (Ol-rgethylyl -1,2,4-
3- [ 15( 2-iBemnidfyDrldhindely) - et hyl ) - pi peri di n-4-yl]-1-(4-fluoro-phenyl)-5-pyrim
di n-2-yl, ) . L _
3-{4-[ B é‘%ﬁ?% P%e%ﬁésﬁﬁ}rnj‘e-ﬂ%’-l'(lﬁ’:%%ﬂffiz‘?lﬁ#ﬂ?ﬂi[hé?zﬂ}emé@twlj-p@r-’mlwdcyﬂ]:wy| ] - pi pe
ridin- 1-nydo)1e - propi onitrile; 3-{4-]

- | -3-yl]-pi
Ildl(lé’]l. T ;kﬁgf[lp(gfl:g %)H%P&%‘Pg? éiyl gﬁ- pyraZOI 3‘}El)r Ilﬁ-%n%lol 3-—yﬁ-p1pe1;!1|£-n.l. I:]}(/:{}(,) y ] p1per
3-{ 4- [ 1p¢epidimits; 0- phenyl ) - 5- (1-met hyl - 141, 2, 4-tri azol - 3-yl ) - 1H-i ndol - 3-y! ]

i_ E)| %” % (%_]%n;o rgrrh-g]gg-gt&l%éjiplfr_%&%é(i]?- 4rﬁ{§1rr(§p}}%rr1]yl)5¥ é%m%éh%[—pyxppol&-yl)-

i m dazol1£12m§1¢1¢ lH-i ndol e; 1-(4-Fl uoro-phenyl)-3-{

- | )}- et hyl. (1-nethyl-1H 1, 2,4- 35
1 azol SByPy Rl S o G b el S s 3 pyiasor 351
1-(4-Fl Ll@fmdcplb;enyl) 3 f 1-[2- (2 met hoxy- et hoxy) et hyI] pi peri din-4-yl}
-5-(2-mgt glil- In §4 Fl. uor o- phenyl)-3 - f
1-[2- (27 n@y & 1“°%‘h%hen¥1 eé’ﬁ’i}‘?? 3 é]é%‘?"i'r’w ]zuPllgﬁ”d}n'l % Propigtiley| -1 H 1, 2, 4-
tridsol -1&4—F§(Llo)re -pharyl)AefdH2(4-methofy-phenyl)-ethyl]-piperidin-4-y1} - -5-pyridin- 3-yl 1H-
1-[2-(2, Phydro14benzod|OX|n5onxy) ethyl]-piperidin-4-yl}-1-(4-fluo
r o- pheny?cg 5-(2- nethyl-2H1,2,4-triazol-3 -yl)-1Hindole; 3-f

1- [ 3- (2331 {R-Byaisofirdy- &ybempﬂpﬂﬂmw}]w(@mbmmhemj 51-I£&idaggllyﬂm 1ﬁ]d&012/el% 1[ (4-flu
2H1,.2, 4- I ndol e; _
O Cal B e TR S Ry R 3 O Prea b o S AR 3 y1 | - pi per
i di n-| 3y{ll}[3-(2 3.@1@&‘@1(,&-}361%&1&1@@15-yloxy)-propyl]-p1per1d1n- 4-y1}-1-(4-fluoro-phenyl)-5-(3-
20 methyl-3H-1,2,3-triazol-4-yl)-1H-indole;

y
1-
I

3-[1-(2-Benzofuran-3-yl-ethyl)-piperidin-4-yl]-1-(4-fluoro-phenyl)-5 -(3-methyl-3H-1,2,3-triazol-
4-yl)-1H-indole;

3-[1-(2-Benzofuran-3-yl-ethyl)-piperidin-4-yl]-1 ~(4-fluoro-phenyl)-5-(1-methyl-1H-pyrazol-4-y1)-
1H-indole;

25 3-[1-(2-Benzofuran-3-yl-ethyl)-piperidin-4-y1]-1 -(4-fluoro-phenyl)-5-pyrimidin-2-yl-1H-indole;
3-{4-[1-(4-Fluoro-phenyl)-5-(1-methyl-1 H-imidazol-2 -yl)-1H-indol-3-yl]-piperidin-1-yl} -
propionitrile;
3-{4-[1-(4-Fluoro-phenyl)-5-(2-methyl-2H-1,2 A-triazol-3 -yl)-1H-indol-3-yl]-piperidin-1-y1} -
propionitrile;

30 3-{4-[1-(4-Fluoro-phenyl)-5~(1-methyl-1H-1,2,4-triazol-3-yl)-1 H-indol-3 -yl]-piperidin-1-y1} -
propionitrile;
1-(4-Fluoro-phenyl)-3-{1-[2-(4-methoxy-phenyl)-ethyl]-piperidin-4-y1 }-5-(1 -methyl-1H-
imidazol-2-y1)-1H-indole;
1-(4-Fluoro-phenyl)-3-{1-[2-(4-methoxy-phenyl)-ethyl] -piperidin-4-y1}-5-(1-methyl-1H-1,2,4-

35  triazol-3-yl)-1H-indole;



2-(2-{4-]

1- (4- Fl uoro-phenyl)-5-(1-nmethyl-1H 1, 2,4-triazol -3-yl)-1Hindol - 3-yl ] - pi per
idin-1 -ywposoai7hdxy) - et hanol ; 2-(3-{4-] PCT/DK03/00105

1- (4- Fl uor o- phenyl ) - 5- (1- et hyl - 1H—1 4-triazol -3-yl)-1Hindol -3-yl]-pi per
idin-1-yl} - propoxy)-benzonitrile;

3-{1-[3- 16@-Hﬁhm0qobe@})meut{m(yn&h@@@m&,?mem?wpllpeﬁglﬁggﬂg ls1p ?hefﬂy} %13 01%1 1;) Ihgﬁ;f)) ph

enyl) 5- Y, H 1,62, 4-triazol
-3 - azf’g”?éfﬁ %{“ﬁ %y-phenyl )-ethyl] -piperidin-4-yl } -
- met hyI -13#-Flyor@-phéhyh)-3t f1i[@aZRhrefiroxy-pthdats) il I?Jpﬁ)en@m-fél-yl} ~5- (I—m}ethyl 1H—1 2,4-

1 [ 3-(4- Fluggsﬂﬁﬁ§E§QOxy phenoxy) - propyl | - pi peri di'n-4-

-(4- £ 1P ¥§. (3-nmethyl- 20 3H1,2,3-triazol-4-yl)-1Hindole; 3-

{4 [ 5  3-{1-[2-(2,3-Dihydro-1,4 benzodloxm— -yloxy)-ethyl]-p1per1d1n-4—y1} 1- (4 ﬂuoro phenyl) -(2-

1d(4 rl%?lgdagpb?éﬁWwa %leH_l 3-triazol-4-yl)- ndol - 3- yI] pi per
i di n- y
1- ( 4- Fl Gefld3mhenyihydr&1 p;benzmmkm ﬁylyiwlgl‘é?w%ﬁeﬁéih Vlshy-RicRanbdipRenkid-fo-

4FI
lpEgpkgnllpiééylﬁég' W or F%g Pperidin-4-yl} -5-pyrimdin-2-yl-1H 25

| ndOI e; 2N2{{2; [H@Fhiﬁio%&%dpﬂ%bt}lyl&lf {,4:ltriazol-3-y1)- 1H—1nd01 3-y1}_|1_)1per1d -Il-yé
flu%ro)plhen%{ll) -(2-met hyl - 2H 1,2, 4-tri azol - éI(I) -yl ]
-plperlaln et - propi onam de; 3- {

I -[3- (42RB*{MD{‘2‘FWOWP3‘@M@WM lpf-DQMltﬂlazBl ﬂ?l)llﬁlﬁd(ﬁ'ﬂ}h; -piperidin-1 -yl}

-1-(4- fI qyl) 5-(1-nmethyl- 1H1,2,4-triazol-3 - E I ndol'e; 30
3-[1-(2- % 3 ﬁhr%h 3-yl-ethyl)- plperldln 4-yl]-1-(4-fluoro-phenyl)-5-(2-net
hyl - 2 tH;] 2;(2-{4{t (4-Em0ﬂo-pllllatylﬂ!)i-3 éllq?zth?ld@} B2, 43rr1]a[zoﬂ-? gg'l%&dm&ﬂ] per1d1n—1 51}

-yl -e Lper y -(4-1T1uoro-pheny met nyl -

3-triaz élfo)pﬂ}p B Zofﬂ'ﬂ?le’ndol e;

3-

|
tr
[ 15 ( 23HH[B404151uoﬁ)-3Lmeﬁbhy1b})en@dyWopﬁﬂ Pipéridth Byl {- -ﬂxﬁdﬂ&g?_en&(%fd'rﬂe't 1 2- et hy
|-2H1, 2541 fiazol £ 35,35 yI)- 1 indole; WO 03/070723 P 03700105 33
3-11-( (3

1H- i ndo¥(4-Blupto-pHeapy-B){ Pi-pBmbttlbipheyl)- etﬁle ﬁpéﬁdmgr}pﬁ@nﬁaéﬂly@fﬁ gomet hyl -3H-1
, 2, 3- trh%%q _ﬁ).ﬁl }H—lndole and 3 - [ -1 Hindol -3 =yl -propyl)-pip
er|Q|n PP | Yor o- phenyl ) - 5 (1 nethyl 1 Hpyrazol-4-yl) -
1H i ndoB d 1- [3 (4-Fluoro-2-methoxy-phenoxy)-propyl]-piperidin-4-y1}-1 ~(4-fluoro-phenyl)-5-(3-methyl-
20  3H-1,2,3-triazol-4-yl)-1H-indole;
3-{4-[1-(4-Fluoro-phenyl)-5-(3 -methyl-3H-1,2,3-triazol-4-y1)-1H-indol-3-y1] -piperidin-1-yl}-
propionitrile;
3-{4-[1-(4-Fluoro-phenyl)-5-pyrimidin-2-yl-1H-indol-3 -yl]-piperidin-1-yl}-propionitrile;
1-(4-Fluoro-phenyl)-3-{1-[2- (4-methoxy-phenyl) ethyl]-piperidin-4-y1}-5-pyrimidin-2-yl-1H-
25  indole;
N-(2,5-Dimethoxy-phenyl)-3-{4-[1 -(4-fluoro-phenyl)-5-(2-methyl-2H-1,2,4-triazol-3 -yD-1H-
indol-3-yl}-piperidin-1-yl} -propionamide;
3-{1-[3-(4-Fluoro-2-methoxy-phenoxy)-propyl] -piperidin-4-yl}-1-(4-fluoro-phenyl)-5-(1-methyl-
1H-1,2,4-triazol-3-yl)-1H-indole;
30 3-[1-(2-Benzofuran-3-yl-ethyl)-piperidin-4-yI]-1 -(4-fluoro-phenyl)-5-(2-methyl-2H-1,2 4-triazol-
3-yD)-1H-indole;
3-[1-(2-1H-indol-3-yl-ethyl)-piperidin-4-y1]-1 -(4-fluoro-phenyl)-5-(3-methyl-3H-1,2,3-triazol-4-
y1)-1H-indole;
3-[1-(2-1H-indol-3-yl-ethyl)-piperidin-4-y1]-1-(4-fluoro-phenyl)-5-(2-methyl-2 H-1,2,4-triazol-3-
35  yl-1H-indole;



5
3-{4-[1-(4-Fluoro-phenyl)-5-(1-nethyl-1H[1, 2,4]triazol -3-yl)-1H1indol - 3-yl
] - pi peri dwo-030%723 propan-1-ol, or a pharnaceutically acceptraiKos/oewsd
addition salt thereof. 14. A conpoundjpccording to claims 1 to 3 which is
radi o-1 abell ed. 10 15. A conpound according to claim14 which is

radi ol atefh l(edﬂvmacn 3l bedpypigestbin-4-AH1 (Aﬂ@@mpasmmj 538 Gtgil-n G- 1113 -Glaab1m-14
which is 8&98@ led wth 18F, 1231 or 1251. 17. A pharnaceutlcal
conp05|ﬁj ﬂ%ﬁp ing at | east one conpound according to clainms 1 to 13

15 a pharrgeantingsll-yl-pasebRipRikie-4ad]-d(AdeirbpBy5 3L\ -nidaei- 2 glpyael- o onal |y
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active ingredient in combination with one or more pharmaceutically acceptable carrier or diluents.

18. The use of a compound according to Claims 1 to 13 or an acid addition salt thereof and
optionally a second pharmaceutically active ingredient for the preparation of a medicament for the

20  treatment of a disorder or disease responsive to antagonism of o;-adrenoceptors.

19. The use of a compound according to claims 1 to 13 or an acid addition salt thereof and
optionally a second agent having antipsychotic activity for the preparation of a medicament for
the treatment of psychosis.
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20. A method for the treatment of a disorder or disease responsive to antagonism of o -

adrenoceptors in a mammal comprising administering a compound according to claims 1 to 13 or
an acid addition salt thereof and optionally a second pharmaceutically active ingredient to said
mammal.
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21. A method for the treatment of psychosis in a mammal comprising administering a
compound according to claims 1 to 13 or an acid addition salt thereof and optionally a second

agent having antipsychotic activity to said mammal.

35 22. The use of a cofnpound according to Claims 1 to 13 or an acid addition salt thereof for the

preparation of a radio-labelled compound of the Formula 1.



