10

15

20

| NDOLES VWHI CH ACT AS VI A RECEPTOR ANTAGONI STS The
present invention is concerned with novel

WO p@eloefasy | - car bonyl - pi peri di nbenzoi m dazol on BEOTEP2007/062984

i ndol - 2-yl - car bonyl - pi peri di n-benzoxazol on derivatives
as Via receptor antagonists, their manufacture,

phar maceuti cal conpositions containing themand their
use as nedi canents. The active conpounds of the
present invention are useful in the prevention and/or

treat men f_anxiety and depressive di sorders and
ot hor i L3ead Wi a s GRS RS, AARIRRETS Nt i on
is concerned with conpounds of the general formula (1)

wherein X and Y are selected fromthe conbi nati ons of:
Xis NR7 and Yis CO Xis CH2 and Yis CO X-Y is

N=N,,.or Xis.Oapnd Y is C i s, h n, .

& - 6781 RGP ety Pernet viltoal SR Gty bpiperidin-
b¢rZoimigaziléry hehado L2 g -chRoaRpip&Riin dehydnogenderivatives as Vla

Qe foPhdt¥ioniéd, kR Meturd GharnPiclddl &MedosNRB s Bntaining them
and their use as medicaments. The active compounds of the present invention are useful in

the prevention and/or treatment of anxiety and depressive disorders and other diseases.

In particular, the present invention is concerned with compounds of the general

formula (1)

R
X
Y/ R9
\
N
10
R
R3 R? R
4
R N
A\
R® N @
\ 1
R® R

(I

wherein
Xand Y are selected from the combinations of:
Xis NR”and Y is C=0,
Xis CHy and Y is C=0,
X-Y is N=N, or
Xis Oand Y is C=0;
R'is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH, or
-(Cy.¢-alkylene)-C(O)-NR°R";
R%is hydrogen,
Ci-¢-alkyl,
Ci-¢-alkoxy,
-(Ci-6-alkylene) -NRRY,

MWA/27.09.2007



10

15

20

25

30

MMV 27.09. 2007- (Ci - 6-al kyl ene)-C(O R f, benzyl,
optionally subsitituted by one or nore halo, halo-G -

W@2@Bked184 Ci - 6- al kyl , Ci - 6-al koxy, hal o-C - 6-BCRBR3007/062984

nitro, or cyano, or phenyl, optzi_onally subsitituted by
one or nore halo, halo-C - 6-alkyl, G -6-alkyl,

G -6-al kg hal-o~Gie- 6-al koxy, nitro, or cyano; R3 is
hydrégjé'ﬁ,aﬁ%’glngfbg?% -6-al kyl: R4 is hydrogen, halo,
G - ebalzikly bptidrallp sabsitGueldbylone Gr nrahiloxlyalotalsedlGil,-C,6-alkyl,

6- al kox or,-0-C 2-10-al kenyl.: R5 is hydrogen, hal o,
& “br ot K51 PN Bl Bt o sitior ar e bound
t ogephaiyl, bptibalinsabsitittgdisyt dhetdiendre hale, hulb &l y;-alM et gi-alkyl,
-R4- R5- i s lkOx;S%Z()Jn' wherein nis 1 or 2; R6is
hydr ogenS-cikga PRI CrakPn ) Y BWY t ut ed by ON or
RHis hidebgdr BhlkybeDE)alNR gRh, - (Ci - 6-al kyl ene) - C(O) - NR
1R, -O benzyl, optionally subsitituted by one or nore
Ralsohydiase: G - 6-al kyl, G -6-al kyl,

halo,

Ci-¢-alkyl,
halo-C,.6-alkyl,
Ci-¢-alkoxy,
halo-C,.¢-alkoxy, or
-O-C;-jp-alkenyl;
R’is hydrogen, halo, C; ¢-alkyl, or C,¢-alkoxy;
or R* and R’ are bound together to form a ring with the benzo moiety, wherein
REY-R- s —0-(CH;),—O—whereinnis 1 or 2;
R®is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH,
-(Cy¢-alkylene) _NRER,
-(Cy.¢-alkylene)-C(O)-NR'R,,
-O-benzyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,
nitro,
halo,
cyano,
Ci-¢-alkoxy,
halo-Ci.¢-alkoxy,
halo-C,.6-alkyl,
-(Cy.¢-alkylene)-C(O)R’,
phenyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,

-(Cy-5-alkylene)-R™, wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-
membered heterocycloalkyl or 3 to 6-membered cycloalkyl,
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G - 6-al koxy, halo-C - 6-al koxy, nitro, or cyano,
nitro, halo, cyano, G -6-al koxy, hal o-GC - 6-al koxy,

Wh 2008065184 6- al kyl , -(Ci -6-al kylene)-C(OR f, pP&nEP2007/062984

optionally subsitituted by one ,or nore hal o, hal o-C -
6-al kyl, Ci-6-alkyl, G -6-alkoxy, halo-G - 6-al koxy,
nitro, or cyane G

ohenyl . a 5- 1% (g)tl(on%],'(l}r su%atk%l %lgbryooa{ermr m%elhfllo, ]éeﬁm le alkyl,
menber ed het @r.paiyl Gal-kikbxyghald-€ 0s- ﬂkmeyn‘n&rcedr cyano;

i)e?na(ilgély%g E?ﬁr?%?o%%t:@g{] ‘Eecl)l fje?/m%l“}g}sg}(vlgf}l ﬁ'l%h&q)e =4 e 0 rwhere1r?
hal o-IC-R®-6isal®axy,) AC(OP;, or cyano; or R and R are
wherei n - Rs KPP G BYn 00 SO (CH 2 m O
or -0 (CH 2)mQcHmheeiwhdieihs id10F22; R7 is hydrogen
al kyI R9, R10, and Rl11l are each
Bn’éq@éﬂr’ia lﬁyaglfyégen hal 0, G -6-alkyl, halo-Gi-
RS al’ky’, andi Rlea@eﬁéﬁ(ﬁﬁd@ﬁenﬂéﬂlt@y lgdw&%' KQ?S,VCl BakylRRalo-C,.¢-alkyl,
Rland R are each independent’
Ci-¢-alkoxy or halo-Ci.salkoxy;
R% R® R'and R are each independently
hydrogen,
Ci-¢-alkyl,
-(Cj-¢-alkylene) _NR*R},
wherein R* and R' are each independently hydrogen or Cy.¢-alkyl,
or R* and R®, or R' and R together with the nitrogen to which they are bound form a
five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
R, R?, R® and R" are each independently
hydrogen,
Ci-¢-alkyl,
-C(O)R’, or -S(O),R®
wherein R® is selected from the group of
hydrogen,
Ci¢-alkyl, and
phenyl, optionally substituted by one or more halo, halo-C,_-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
or R°and R?, or R® and R" together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
or R°and R?, or R® and R" together with the nitrogen to which they are bound form
isoindole-1,3-dione;
R"is selected from
hydrogen,
Ci-¢-alkyl,
Ci-¢-alkoxy; or
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hydrogen, C -e-al kyl, -(G -6-al kyl ene)-NRKRL, wherein
Rk and Rlare each i ndependently hydrogen or

W@eo8/061ky| , or Ra and R, or Rland R toget her PGU/EP20DTI662984

nitrogen to which they are bouqd forma five or six
menber ed heterocycl e conpri sing one or two heteroatons

selectedfr m the gr.ou f nitro 19 ep. an
sul f]Elh ]R p8 lly slgﬁstl(%utgd ol or MoTe. ha z}‘égoeﬁ ﬁﬁyl Ci-¢-alkyl,

hydr ogenC1 @IalkGX)ahkly)Lcl «~8k&yRnero, or cyaﬁ()O) 2R wherein Re

IS selecte om t r of -hydrogen, G -6-alkyl,
8’?1"51’% 3}?}9?“%(:8 ?C(SFPg[elPly aﬁﬁ@’ﬂeo futed by one or nore
hal o, halo-C - 6-al kyl, G -6-alkyl, G -6-al koxy,

hal o- G - 6-al koxy, nitro or cyano; or Rc and R, or
Rg and R together wth the nitrogen to which they are

boundh¢ eampeurfds péfasmudd §) pembremenufretieaddyytbe eethods given below, by
&férméthédls”@vé?ﬂﬁ R e)JaYiﬁ)leQ%tr %ryqa&leg%s%ﬁétﬁsase @pfafdfma%eh%acuon

group of nltro n an or

epndedengifer e ‘gﬁ‘gtlﬂé Fa Pﬁtepﬁéreﬁﬁ“f’w&é%ﬁ PFY:?OW% ‘ﬁﬁ‘ﬁtnn@ﬁ art.
stagidpaundrihle bradithet cuhdiercialldatdibR;or can be prepared by methods
analogous to the methods given below, by methods described in references cited in the text

or in the examples, or by methods known in the art.

The compounds of formula (I) possess pharmaceutical activity, in particular they are
modulators of Vla receptor activity. More particular, the compounds are antagonists of the

Vl1a receptor.

Vasopressin is a 9 amino acid peptide mainly produced by the paraventricular
nucleus of the hypothalamus. Three vasopressin receptors, all belonging to the class I G-
protein coupled receptors, are known. The Vla receptor is expressed in the brain, liver,
vascular smooth muscle, lung, uterus and testis, the V1b or V3 receptor is expressed in the
brain and pituitary gland, the V2 receptor is expressed in the kidney where it regulates

water excretion and mediates the antidiuretic effects of vasopressin.

In the periphery vasopressin acts as a neurohormone and stimulates vasoconstriction,
glycogenolysis and antidiuresis. In the brain vasopressin acts as a neuromodulator and is
elevated in the amygdala during stress ( Ebner, K., C. T. Wotjak, et al. (2002). "Forced
swimming triggers vasopressin release within the amygdala to modulate stress-coping

strategies in rats." Eur ] Neurosci 15(2): 384-8). The Vla receptor is extensively expressed

in the brain and particularly in limbic areas like the amygdala, lateral septum and
hippocampus which are playing an important role in the regulation of anxiety. Indeed Vl1a
knock-out mouse show a reduction in anxious behavior in the plus-maze, open field and
light-dark box ( Bielsky, I. F., S. B. Hu, et al. (2003). "Profound Impairment in Social
Recognition and Reduction in Anxiety-Like Behavior in Vasopressin Vla Receptor

Knockout Mice." Neuropsychopharmacology). The downregulation of the Vla receptor

using antisense oligonucleotide injection in the septum also causes a reduction in anxious

behavior ( Landgraf, R., R. Gerstberger, et al. (1995). "V1 vasopressin receptor antisense



10

15

20

25

30

Rf is selected from hydrogen, d -6-al kyl, G -6-al koxy;
or- A - phenyl, optionally substituted by one or nore

wh2008/06d184 0- G - 6-al kyl, Ci-6-al kyl, G -6-al KORFT/EP2007/062984

hal o- G - 6- al koxy, nitro, or cyano; or a
pharmaceutically acceptable sal't thereof. The

e_manuf actured by
n&@g%@’n@lgeotlé%eﬁlto sep%ur}lt F]e%uce asggressm bll’l 11’1gt HOCIQI discrimination
dﬁﬁﬁntﬁ&imﬁﬂ@W{dmmﬂbgﬂuﬁnnﬁthmﬂ_igﬁﬁgmﬂﬁKZﬁﬁk?BﬁﬁctiOn
condi tions for the i ndi vi dual reaction steps are knomn

t k
eiot ﬂ'gﬁee &2%@%&8 05|1f ﬂlsg\)‘g‘fcl,’] %’tmge&lgrcagcﬁﬂvag%ﬁ%rn—%teg %J \&/opressm in the
brihbdseanalyoggukitihg bidwel mﬁimdan@lhéen el ®Wwhebyplitary tract nucleus

t hods. describ d |n refer in the text. or
PR e eanpt 00 O BJSTHet HOGD K HOUTERHPhavapio pgodulates the
EQHROMIIRT @ésp&wegrw éxekdide."DOSS BSB A@bwsdmeuwsc:@ﬂl) In the periphery it
act|V|%$, in art| ular t hey ahe nmodul at or s of
Peliesst C@@fﬁaetilqryo ViYBlap apopty pyscley g 65?&5’6%%%1913% of the Vla

ARERIPNINSSrovaAl HeRRdYhAnice $aRI Y ers VAS %{r&%ﬁdlﬂ liSfaft@ rats ( Van
amno acid peptide minly produced by

kaicklersnr Roul dankibzeyst gk (202) hypyehisl wserressthvekA) but not V(2)

VRS ABF §§t§%c§h1§rﬁ‘ ?@%ﬁfs%eaﬁl hilBelif ngdﬁgcaHQ 1ﬁft1‘1%té€l| @83 Bur | Pharmacol
CGprot ei n coupl receptors, are known.

ﬁ@ﬁéﬁ@dﬁSﬁﬁ)expressed in the brain, I|ver, vascular

snoot h muscl e, lung, uterus and testis, the VIb or V3

rece tlgﬁﬁﬁre?ﬁ))% @ozec'c‘? A ﬁgéf‘enp ﬁ@'e ) ﬁ) ﬁﬁgﬂk%g%}dunds which act as

gl an ptor is expresse
Whe reseptor rnecglyﬂem)gsand in particular as Vla receptor antagonists. Such antagonists

are useful as therapeutics in the conditions of dysmenorrhea, hypertension, chronic heart
failure, inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome,
obsessive compulsive disorder, anxiety and depressive disorders. The preferred indications

with regard to the present invention are the treatment of anxiety and depressive disorders.

In the present description, the term “alkyl”, alone or in combination with other
groups, refers to a branched or straight-chain monovalent saturated hydrocarbon radical.
The term “C;_¢-alkyl” denotes a saturated straight- or branched-chain hydrocarbon group
containing from 1 to 6 carbon atoms, for example, methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, tert-butyl, the isomeric pentyls and the like. A preferred sub-group of C;.-
alkyl is C;_4-alkyl, i.e. with 1 - 4 carbon atoms.

In the present invention, the term “alkylene” refers to a linear or branched saturated
divalent hydrocarbon radical. In particular, “C;.¢-alkylene” means a linear saturated
divalent hydrocarbon radical of one to six carbon atoms or a branched saturated divalent
hydrocarbon radical of three to six carbon atoms, e.g. methylene, ethylene, 2,2-

dimethylethylene, n-propylene, 2-methylpropylene, and the like.

In the present description, the term “alkoxy” and “C,.¢-alkoxy” refers to the group
R’-O-, wherein R’ is C;.¢-alkyl as defined above. Examples of alkoxy groups are methoxy,
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wat er excretion and nediates the antidiuretic effects
of vasopressin. In the periphery vasopressin acts as a

woewsosIssrone and stinmul at es vasoconstri cti on, PCT/EP2007/062984

gl ycogenol ysis and antidiuresis. In the brain
vasopressin acts as a neuronodul ator and is el evated

e/(Enya'? pro g}gr %s%]{)rg)g)ralﬁ)? 9- 61%[0)%6 ze g b\%&)ne.rsﬁcét(?t’rofng%%d-rr tshe like. A preferred
mﬂsgmmp&sﬁ Cisfalogpsiadatill mare piederamydicady ardupsrpdink thiogy and/or
T%ress coping strategies in rats.” Eur | Neurosc

384-8). The Via receptor is extensively
expressed in the brain and particularly in linbic

ﬁlr Sgﬁl né?ese%jdegﬁ)i)q%ﬁl f’ﬁ]’e terﬂ{ ethi%'alk%?’p {nCﬁ? tholalkyl refehs to the
poynIRatS- orhas¢indhsd @teyal Ylﬁélé C'dlaéOKfnock out nouse show

a reduction in anxious behavior in the plus-naze, open

fi el dh@pemliqghty ygﬁfx?alﬁﬁx of “Bl. f,eillﬁiﬂ)éub:ltrtutF d by @H Bdertdtbs a C; ¢-alkyl

et al. 3 ound | npa I n Soc
geLs g"ﬁ Flgfzrtf% %ﬁ&e et g‘ﬁ‘sﬁr%e Vrﬁgeﬁe@tcggﬁgﬁ,ths plikylgroup is
Mapkopd Bes hpdrvkd gRegept or Knockout M ce. "

hburopsychopharnacology ). The downr egul ati on of the

o tﬁﬁ&{%%%m‘é%}rso f P osre‘ JL d @H&lteed%% @'ﬁ” 'dQﬁoe[&t«i E1l-alkyl

e sep u uses 1on 1 n
naw dfirtedizbauyhreinR | or b Shigot scamat the alkyl roup i

(PR by 2 ¥IN %@8HPT €ssi n recept or
antlsenseol|godeoxynucleot|de into septun1reduces

vasopr essi n, bi ndip sogl cri.m n ab |

and "ﬁﬁ&reeey haley" ot eﬁﬂl%@ﬁlaw Bt t? upLipg (), @ébﬁvromme (Br) and
BA(2) (1) QRBﬂﬁGr)lne,'EhbrMe and ee@pinebeing paéfS@edT’Edl ating the

cardi ovascul ar effects of vasopressin in the brain by

Cent 551 . L1 DRyELBRACP £55 4 AT, 1G9 P
Ivbstroing 0( mgg)irogeEﬁEmgseq{dbne alrdempuieisstmaed dylodrabogen hom,

%ﬁ?é#ﬁlﬂ;\; ﬁﬁGHJ AN, ch[&%%ﬂ&%ﬁeﬁn%bﬁr’?ﬁfo% SL%<a'r'iné§ B Balg- é)h@&lkyl include but
%V' In the periphery it ce
R AOF dEyite ﬁo B b S OB ART R S Rt s Lélﬂaotﬁﬁé?uwl pentyl or

hikfistibanued by bae ¥ moteCk ;Bt Bf orl Irmmve Sis bvenadmag@ups
Ppae[:%rergl}y%[hslstlrart]ecf[yy t%%regellrr?rl)lesl r?er‘%%% Fow A?rtldc’ng(the preferred halo-Ci.¢-alkyl

groups are difluoro- or trifluoro-methyl or -ethyl.

The term “halo-C,.¢-alkoxy” denotes a C.¢-alkoxy group as defined above wherein at
least one of the hydrogen atoms of the alkyl group is replaced by a halogen atom,
preferably fluoro or chloro, most preferably fluoro. Among the preferred halogenated

alkoxy groups are difluoro- or trifluoro-methoxy or —ethoxy.

The term “C,.1,-alkenyl”, alone or in combination, denotes a straight-chain or
branched hydrocarbon residue of 2 to 12 carbon atoms comprising at least one double
bond. A preferred sub-group of C,.1;-alkenyl is C,6-alkyenyl. Examples of the preferred
alkenyl groups are ethenyl, propen-1-yl, propen-2-yl (allyl), buten-1-yl, buten-2-yl, buten-
3-yl, penten-1-yl, penten-2-yl, penten-3-yl, penten-4-yl, hexen-1-yl, hexen-2-yl, hexen-3-yl,
hexen-4-yl and hexen-5-yl, as well as those specifically illustrated by the examples herein

below.
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Ker ckhoven, R, |. Lankhuizen, et al. (2002). "Chronic
vasopressin V(1A but not V(2) receptor antagonism

W@e@seefi84 heart failure in chronically infarctRdI/ER2087/062984

Eur TPharmacol 449(1-2): 135-41). It is therefore an
obj ect of the present I nvention to provide conpounds

whi CJPh erma‘% %n&%ger% Feteroa lf’l’ Q{egrrlss n aro%ajuﬁ ring of 5 or 6 ring atoms
partlcu ar |a recep ta on

emmwmnmbtee can‘euusebm, ﬁae, ctrhlelreaplegﬁlletcsoatwms prdected from N, O, or §,
ﬁf%r}géttb'eﬁ’@%at%fonq}((ﬁﬂg B NREMbEYD ﬁétteﬁﬁﬁl @ oéttfﬁrpaﬂ Be substituted with

heart farll ure, |nappropr|ate secret]on essin,
PRG EvotNFeei9s £ sUREEHESS Whessih grchfEb stkswé é%qwedependenﬂy be

&@éfﬁ&dl_l_h If'ﬁc]gmehéigrsqp defisistiagoif ﬁ&d/rtoﬂﬁﬂt Qf’aﬂlf E”\SllG:/dﬁk(ddy?:@[éjﬂ?@alkyl halo,
€ pr.e rre n W (0] e resen

R ANt N ST oL R I R ekl e M il o
aikslannimf di(d, g)atlylanpnesaninodabaeyil piricarbonyhmit @ ru‘miess otherwise

ﬁlllly*tmafcgtggancﬁelr%dgm%&%gis %‘th"otﬁ‘ak?‘d“e i KBSk, €1

g chai n
elkom heledC hydkewaniion or exgineaExantples eldraterodiyl wogitiky/include, but are

AsNahRS B, SFtidHafY ?&sﬁ%ﬂt@d Sitazolyl, BRAGINe Ql'bglhl%'ter&l oxazolyl optionally

dr.oca njng. fromi to 6 bon at
ft{bﬁtl@&g{ggpaéogf[‘@pﬁgpﬁ Vet intuteﬁ ppﬁaéwi op‘pg éb@qtltute pyrrolyl
Bpﬂlﬂrbé.ﬂ smlfsabuéd/byrailﬁylt oiitrglly sdH’@ﬁtdté‘cDWfduEyl mfroyihlsy quibekituted
ar&nguky ) optlloggl?y %li) ﬁit%ﬁe%l%b%%g Flﬁ%ﬁwoge gﬁg:h e,]y&eﬁgcally exemplified
perement invention, the term"al kylene" refers to a

i near or branched saturated di val ent hydrocarbon
r adi €h¢ term‘hp@radydoillyl] nte@hs §nminkydlenteitunaed moectjf,icnesisting of one

?gé éf §{Oe§j ggCF/I%lDS’%%IH%qE) %C ?rIgg%S rl%llngl%gelgf gln?mg on , OY three

ranched
hg}tdlroatImnMSafraﬁﬂomahtrogent bxy@en bosuifux, thardsohbeiag ozn'bon etogns. 3 to 7

met h e IetF | epe

el s Eisa SOty Fipri By e G Ble e v g or four
Slﬂﬁﬁ&iahtsd‘ﬁbéréﬂnmatlombshhﬁnt i indepatdeary hydody, C,s-alkyl, C¢-alkoxy, C;.
Ilq{ q % ? y" refers.t &h daroup

¢-thioalkyl, halo,’cyano, nitro, halo-C,.¢-alkyl, Ci.s-hydroxyalkyl, C,.-alkoxycarbonyl,
amino, C;-alkylamino, di(Cj.¢)alkylamino, aminocarbonyl, or carbonylamino, unless
otherwise specifically indicated. Preferred substituents are halo, halo-C,.¢-alkyl, Ci_6-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano. Examples of heterocyclic moieties include,
but are not limited to, optionally substituted tetrahydro-furanyl, optionally substituted
piperidinyl, optionally substituted pyrrolidinyl, optionally substituted morpholinyl,
optionally substituted piperazinyl, and the like or those which are specifically exemplified

herein.

The term “heterocycle” in the definition “R* and R”, R® and RY, R and R", R’
and R/, together with the nitrogen to which they are bound form a five- or six-membered
heterocycle comprising one or two heteroatoms selected from the group of nitrogen,
oxygen and sulfur” means either heterocycloalkyl or heteroaryl in the above-given sense
which may optionally be substituted as described above. Preferably, the “heterocycle” may
optionally be substituted with one, two or three substituents selected from halo, halo-Cj.¢-
alkyl, C;_¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano. Preferred heterocycles are

piperazine, N-methylpiperazine, morpholin, piperidine and pyrrolidine.



10

15

20

R-O, wherein R is C-6-alkyl as defined above.
Exanpl es of al koxy groups are nethoxy, et hoxy,

WO2@B068184/, | Ssopropoxy, n-butoxy, terf-butoxy,PCT/EP2007/062984

sec- butoxy and the like. A pref,erred sub-group of
G -6-al koxy, and still nore préferred alkoxy groups
taLZ ?Et P oligly‘ | gg/ olree.} L h (Y}Ytuéts gre?eﬁalﬁgﬁi Fs.o 1% g{ls { Ire(:)ens'ubstltuents
PHE Y oup R S-, whereln R is G -6- aIkyI as defined
aboverhdfagmt’ Eﬁmnagzutﬁawg&:%ﬂk kol ad@ﬂhon Ghlt @b rdds salts with
substituted by OH' denotes a G -6- yl group as
Her gl sriGAEds pychas hwé%bl%ﬁ@aéf mtt%aq@ §Hlbgénacid, phosphoric
L8 rE'?‘trlgfaaHhﬁ)rﬁllcka)ﬁd AR é&d fn@ﬁ&@%&é Mtl@adﬂ'd’ q{l&)fMl: acid, tartaric
gr oup. term"Q - 6-cyanoal k - 6-
g@cﬂ)sfnftthm@wlwm@md @etnbteegsuéfon]ca@damldyhe kylfeou p as
defi ned above wherein at | east one of the hydrogen
atons of the al kyl group is replaced by a CN group.
The term "hal 0" or "hal ogen" refers to fluorine (F),
chlorine (), bromne (Br) and iodine (1) wth
fluorine, chlorine and brom ne being preferred. The
term"halo-G - 6-alkyl"” denotes a C -6-al kyl group as
defi ned above wherein at | east one of the hydrogen
atons of the alkyl group is replaced by a hal ogen
atom preferably fluoro or chloro, nost preferably
fluoro. Exanples of halo-C - 6-alkyl include but are
not limted to methyl, ethyl, propyl, isopropyl,
I sob ¥dtail, SIRCprosHnY inveltlt‘?drf rel%llﬂésycb coﬂgﬂﬁﬂ(ﬂs df rth@gé'ﬂl@?‘ay formula (I)
substit ut ed by one or nore , r or aton(s) as
wel | as those groups speC|f|caIIy illustrgsed by the
[ g hal o-C -

tﬁyl or

95 a

6-al kyl groups are difluoro- or trj#f
-ethyl. The term"hal o-Gi - 6-alkoxyf de
C - 6-al koxy group as defined above W

R
R3 R? R
4
R N
A\
R® N @
\ 1
R® R

(I

wherein
Xand Y are selected from the combinations of:
Xis NR”and Y is C=0,
Xis CHy and Y is C=0,
X-Y is N=N, or
XisOand Y is C=0;
R'is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH, or
—(C1_6—alkylene)—C(O)—NRaRb;
R’is hydrogen,
Ci-¢-alkyl,



| east one of the hydrogen atons of the al kyl group is

repl aced by a hal ogen atom preferably fluoro or
w@k0ses18srost preferably fluoro. Anong the pr ePEF/ERW07/062984

hal ogenat ed al koxy groups are difluoro- or

trifluoro- rrethoxy or -ethoxy. The term

" C2- C Ikkenyl , alone or in conbination, denotes a

stral bﬁfl °Thain or branched hydr ocar bon resi due of 2

to 12Cganbylenat-disREonpri sing at | east one doubl e

bond b-group of C2-i2-al kenyl is
(gAR)?QWIF fég(&ﬁ%r les of the preferred al kenyl

g r oubéhz@lc eptdian ylhbsntmfkﬂéj?-ohe wir mq@é hglenhdoyd;. G(ailib)ﬂ &1 )sralkyl,

but en- 1- éf' 1Eut eg %I lltguten ﬁl genten yl

pent en- 2541 AkGERPAR- QLT At UKD Hexen- 1- yI

hexephetryl |opt181€dﬂ@@u3ﬂﬁ{ﬂutedf@f>@fé Aydre HAKD, REYET)- 65JIW1,, Casalkyl,

wel | as thos C|f|cal y illustrated by the exanpl es
hor ei n_bEloNKTRE ﬁ@r%ﬂ*@LW SIHRAS&Y W het er oar y| ~

Régnﬁ &b @lrgg[atdnc‘cré nglof 5 o0r 6 ring atons as ring
nbers cont ai ning one, two, or three ring heteroatons

Relsebyd@gfsom N, O or S, the rest bej ng carbon atons.

5 orpfonenbered heteroaryl can optionally be

substituted with one, two, three or four substituents,

wher ei-nalkdleh substituent may independently be sel ected

fro r consi sting of hydroxy, G -6-alkyl,
anPE%)%y -6-thi oal kyl, halo, cyano, nitro,

haI 0CGi-alkgxpal kyl, G -6-hydr oxyal kyl ,

o (gﬁﬁé) dxyﬁ?g}%‘o&yl amno, Cl - alkylamn no,

I°KyTa am nocar bonyl, or carbonyl am no,
unI ed3-(atihelkenyde specifically indicated. Preferred

gl &yifggee%na'fﬂf; % %L%r Rox é oalg?)fysoal gl cyglno6 glxg?/rlpl esCl
of Rhﬁtc’eR Qae }zsbumd)to%tuhestol foah uding Vot tharbenpoinoldtyyivtheebin
subst T B oh -SXSHyTO" BhERuL BTy st i tuted
Rhisaz@lrygen, opt | onaI I y substi tuted pyrazinyl,
o e g B ekl Sl
pyr i dicnylalkyRpk)- smrak'ly substituted
-(Cy.¢-alkylene)-C(O)-NR'R,,
-O-benzyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,
nitro,
halo,
cyano,
Ci-¢-alkoxy,
halo-Ci.¢-alkoxy,
halo-C,.6-alkyl,
-(Cy.¢-alkylene)-C(O)R’,
phenyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,

-(Cy-5-alkylene)-R™, wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-
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pyri mdinyl, optionally substituted furanyl, and those
which are specifically exenplified herein. The term

WO b@seesisy/ cl oal kyl " nmeans a nonoval ent sat ur at BGI/EP2007/062984

noi ety, consisting of one ring,pf 3 to 7, preferably
from4 to 6 atons as ring nenbers, including one, two,

or three _hete t chosen fr.o i trogan, 0 en or
sul fur, ItnﬁgltbF 1[6e§ t% egegc:)s A 610% ar (gngrté{g 6Hrrl§£lb§1%t% 0 yelo?x%ﬁber ed
het er ocycl oakkhl opg@nalbpdubstitatddybylrmesu insdre haliogblalei @, hy-alkyl,

one, two, three or four,substituent wher ei n each

substi tuent e TRHeGERBKRVT PRytir ORBoXEHTES 8T RGO

ﬁi Illﬁarﬁﬂ Koaey Fﬁﬁﬁd togethloi m&ghylla,rirfg?biith theyb@Agy midiety, dherein
al o-Gi -6-2a | - 6- roxyal kyl ,

G - 6'-%&6@%&%5&@?8&&%0, G - 6-al kyl ani no,

di (G -6) al kyl@m)naH,aronasar bonyl , or carbonyl am no,

unl ess otherw se specifically .indicated. Preferred

substi t uent s—%ﬁg%grs),—%%ﬂf%n@ls 695Pkyl , G -6-al kyl ,

R ts6halrk@ryor daldky@ - 6- al koxy, nitro, or cyano.

Exanpl es of heterocyclic noieties include, but are not

Ri-h 1B o and R opeicaduindgpendaily hydregens aledhnegaliorlf dengyls;alkyl,

opt i gnahikyxesstd iyt aoRt peridinyl, optional ly

syb§tel[}?ht é)c?spyr rd())}dfl(gléign(;/)lgl,L optionally substituted

RoRohdlandyR arespelt wdepdngdertlibst i t ut ed” pi per azi nyl, and

t he H,(ﬁg r those which are specifically exenplified

her ei n. € term"heterocycle" in the definition "Ra

and Rbs-alkgl, and Rd, Rg and Rh, Rl and R together with

the njLr ) h)ich they are bound forma five- or
Si x- Rgtﬁﬁgg(ggn%)gﬁgf%tycl e conprising one or two

het er oat wheemek ewtlet] aferaanh trivepgrdenty bfdroganr @g@n;alkyl,
oxygen,an | £ ns..either, heterocycl pal kyl or

het e Ibn% r%ﬂ% ﬁori %eanggsoégeg%e\rl xe/vrl]ht% sﬂé rsuéro\%ﬁril (hwﬁlﬁy tl¥ey are bound form a
opt i onal fiye drsismbsibeitedhedrascldesapiikiag oabowevo heteroatoms selected

et e 0L eSO PRl
ReIREc REGd RbanckadiDindB@indely 6-
hydrogen,
Ci-¢-alkyl,
-C(O)RS, or -S(0O),R*
wherein R® is selected from the group of
hydrogen,
Ci¢-alkyl, and
phenyl, optionally substituted by one or more halo, halo-C,_-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
or R°and R, or R® and R" together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
or R°and R, or R® and R" together with the nitrogen to which they are bound form
isoindole-1,3-dione;
R"is selected from
hydrogen,
Ci-¢-alkyl,
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al kyl, G -6-al kyl, G -6-al koxy, hal o-C -6-al koxy,
nitro, or cyano. Preferred heterocycles are

w@rpsnetashe, N-nethyl pi perazi ne, norpholin, piPEr/EBINE062984

and pyrrolidine. The tern1"one_ﬁ _nore" substituents
preferably neans one, two or three substituents per

ring W%Otern1 phar maceutically acceptabl e acid
addl?f% embraces salts with inorganic and

org aph@yhopdsmallsruubstasteh pdooe ht oorch@ae, tchlo-Ql talkyl, &5 is-chlkyl,

sul furic.aci P aC| C|tr|c acid, formc
aci d, fuﬁh§F@b§PF§F ﬁﬁi@%% > R8P . aci d, succinic
aci phartaké@ically mepiablaectlhﬂm&oﬁul fonic acid,

p-tol uenesul fonic acid and the like. In detail, t he
present invention relates to conpounds of the genera
formula (1) wherein X and Y are selected fromthe

c OI’TbIrﬂc’cHrﬂaﬁﬂé&nlﬁlfdlm&ﬂs of BRﬁn@dMﬂloM R%San@=0, R%ﬂcBRtH?arﬂﬂE’ Ot R® and

N=N, or d Yis CO Rl
@@hwbth%maq%sn to "élb‘f]il ﬂﬁé{@r@ URYSPiY @f@&’%‘ifa@\if df( Cre
Qﬂyl)@ﬁperz(z@e; B raét%@a@)zm@( quﬁﬂBhaaqnpé??dmesOmxﬂf&ﬁﬁfé.
6- al kyl , oxy, - 6- al kyl ene) - NR cRd,

( G In6ce?tlalkn elzrrell?oe 1mC$\ts of the invention, R* and R, R® and R, R' and R, or R¢ and
R" together with the nitrogen to which they are bound may form 4-methylpiperazine, or
morpholine.

In certain embodiments of the invention, wherein R™ is a 5- to 6-membered
heteroaryl, the preferred heteroaryl is selected from the group consisting of pyridine,
pyrimidine, pyrazine, pyridazine, imidazole, pyrazole, oxazole, and isoxazole.

In embodiments of the invention, wherein R™ is a 4- to 6-membered
heterocycloalkyl, the preferred heterocycloalkyl is selected from the group consisting of
pyrrolidine, oxethane, tetrahydropyrane, piperidine, morpholine, and piperazine.

In certain embodiments of the invention, R' is hydrogen or C, ¢-alkyl, optionally
substituted by CN or OH.

In certain embodiments of the invention,
R*is hydrogen,

Ci-¢-alkyl,

Ci-¢-alkoxy,

-(Cy¢-alkylene) _NR°RY,

wherein R® and R? are each independently
hydrogen,
-C(O)R’, or -S(O),R®
wherein R® is selected from the group of
hydrogen,
Ci-¢-alkyl, or
phenyl, optionally substituted by one or more halo,
halo-Ci.-alkyl, C;_¢-alkyl, C;.¢-alkoxy, halo-C.e-

alkoxy, nitro, or cyano, or
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benzyl, optionally subsitituted by one or nore hal o,
hal o-CG - 6-al kyl, C -6-alkyl, G -6-al koxy, halo-C -

W@2@BKeMg4 nitro, or cyano, or phenyl, opti onabCTEP2007/062984

subsitituted by one or nore halp, halo-C - 6-alkyl,
G - 6- aIkyI G - 6- alkoxy, hal o- G - 6-al koxy, nitro, or
cyano;

hydr ogent CalhsdI togqg Wllt}f(ﬁﬂe rflli,r]%&enQ&w%l% tlfl%)kéuie Bouhd form
G -6- alkoxy m@mﬂmk(u3dﬁmajkoxy, or -0-C 2-io0-al kenyl;
R5 i y , G-6-alkyl, or G -6-al koxy; or
R4 ar 631 [kggege)ogﬁg?together to forma ring with the
benzo nivkéryin Rihesekicrd-fRdn R5- is -O (CH 2)n-O
wherein n |s%%§or 2; R6 is hydrogen, G -6-alkyl,
optionally s P§0ut ed by CN or OH

-(G -6- aIkyI@n@MkWR gRh, -(C -6-al kylene)-C(O-NR 1R

- O benzyl , t|0ﬂally subsitituted by one or nore
hal 0, hal o- Crro8kaPk\Ar, G -6-al kyl, G -6-al koxy,

hal 0- G - 6- apie@¥ly opfbidlP suldtit®¥@BPone or more halo, halo-Cy-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
benzyl, optionally subsitituted by halo, halo-C,.¢-alkyl, C;_¢-alkyl, C,.s-alkoxy,
halo-C,.¢-alkoxy, nitro, or cyano,
phenyl, optionally subsitituted by halo, halo-C,.-alkyl, C;_¢-alkyl, C,.¢-alkoxy,

halo-Ci.¢-alkoxy, nitro, or cyano.

In certain embodiments of the invention, R? is hydrogen or halo.

In certain embodiments of the invention,

R*is hydrogen,
halo,
Ci-¢-alkyl, or
Ci-¢-alkoxy;
or R* and R’ are bound together to form a ring with the benzo moiety, wherein

-R*-R’- is =O-(CH,)s—O- wherein n is 1 or 2.
In certain embodiments of the invention,

R’is hydrogen, C;¢-alkyl, or C,¢-alkoxy;
or R* and R’ are bound together to form a ring with the benzo moiety, wherein

-R*-R’- is =O-(CH,)s—O- wherein n is 1 or 2.
In certain embodiments of the invention,

R®is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH,
—(C1_6—alkylene)—NRth
wherein R® and R" are each independently selected from hydrogen, or
Ci-¢-alkyl;

or wherein R and R" together with the nitrogen to which they are bound form
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nitro, halo, cyano, C -6-al koxy, halo-GC - 6-al koxy,
hal o-CG - 6-alkyl, -(G -6-alkylene)-C(OR f, phenyl,

WopiBoesB4 y subsitituted by one or nore hal o, PEI/BPI007/062984

6-al kyl, G -6-alkyl, Ci-6-al koxy, halo-GC - 6-al koxy,

nitro, or cyano, -(C -3-alkylene)-Rm wherein Rmis

phenyl, a 5-_to 6-ne ed  heteroaryl ., 4-.tq

B rember od el S Er RGeSt Campiliipk Pag or two heteroatoms
cycl oal kyl , shcteddpin dregdrbyp stibisogényoeykebyndrelfor nore

hal o,, hal - Ci -| 6- inj G -6-alkyl, G -6-al koxy,

hal oi(é?‘§'ag(yEPﬁ)d§§6B'§ﬁ{$o, or cyano; or R5 and R6 are

bound t ogkéberR'taad ROsimAeach indgpanidedidit he benzo noi ety,

wher ei n _R5_h§6_ is -O-(CH2)n-C(O- -CG(CH 2)n-O

wherein n i s "2: R7 is hydrogen or G -6-al kyl; RS,

R9, R10, andCcRldikife each independently hydrogen,

hal o, C -6-al kyl, halo-C ; 6-al kyl, G -6-al koxy or

hal o-d- 6al k‘é%?‘aﬁégnﬁbNRﬁiénd R are each

i ndependent |y hygrQeiam" a6l #alk independently hydrogen or Cy.¢-alkyl;

or R and R’ together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
-O-benzyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
C-1-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
nitro;
halo;
cyano;
Ci-¢-alkoxy;
halo-Ci.¢-alkoxy;
halo-C,.6-alkyl;
-(C1.¢-alkylene)-C(O)RS;
wherein R is selected from
hydrogen;
Ci-¢-alkyl;
Ci-¢-alkoxy; or
phenyl, optionally substituted by one or more halo, halo-C,_-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,
phenyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,

Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;

-(Cy-5-alkylene)-R™, wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-
membered heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, halo-C,s-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano; or
or R’ and R® are bound together to form a ring with the benzo moiety, wherein
R’-R’- is —~O-(CH,),~C(O)-,
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-(CG -6-al kyl ene) - NRkKR1, wherein Rk and R are each
i ndependently hydrogen or G -6-alkyl, or Ra and Rb, or

WERIWAMHodR84 oget her with the nitrogen to which tPE)ER2087/062984

bound forma five or six nmenbered heterocycle
conprising one or two heteroatonhs selected fromthe

group of nitr en and sulfur; Rc, Rd, Rg and
Rh are each |ér¥g§genk§3e<‘h%|’y hydr ogen, d -6-al kyl, -C(OR

e, or -S(0 2POukehe-0O-Rehdransab éot2d fromthe group of
hydrogen, d -6-al kyl, and phenyl, optionally

substn ¢entagderbyodimenoof therievdngloo, hal o-Ci - 6-al kyl, d

- 6- al kyl, G -6-al koxy, halo-C - 6-al koxy, nitro, or
Byanbydrogech and Rd , or Rg and Rh together with the

nit reggglk& f’é(h nalﬂglts ¥1t1ﬁr<?b£8H1n<§jr(Bﬁrm a five or six

menbé e Cco I'ng one’ or two heteroatons
sel efﬁ?éndmfyﬂ mpmbhailygqubuptwédbyOm@genoredmyghaloa@& alkyl, C;.¢-alkyl,
sul fur; t ogether with the

ni trogen t?) XYC a]toh%&f q&%xyggﬁrnodoffay A

I sol ngh@t e-1, 3-dione; Rf is selected from hydrogen,
or R* and R® are bound together to form a ring with the benzo moiety, wherein
-R°-R%- is —O-(CH,),—C(O)-, or -C(0)-(CH,),-O-, wherein n is 1 or 2.

In certain embodiments, R’ is hydrogen.

In certain embodiments all R® to R'' are hydrogen.

In certain embodiments, R® to R'' are independently hydrogen or halo.
In certain embodiments, R” is fluoro, and R®, R' and R"' are hydrogen.
In certain embodiments, R®, R” and R'" are hydrogen and R" is bromo.
In certain embodiments, R® to R'" are independently hydrogen or methyl.
In certain embodiments, R® to R'® are hydrogen and R'! is methyl.

In certain embodiments of the invention, X is NR” and Y is C=0, i.e. compounds of

formula (Ta)

i
N

0]
Q(N

. R
R N
N\
R® N O
1
6 R
R (Ia)

. 1 11 . .
wherein R™ to R are as defined herein above.



d -6-al kyl, G -6-al koxy; or phenyl, optionally

substituted by one or nore hal o, halo-C -6-al kyl,
w@Ro08/6H1Ry/ | , Ci - 6- al koxy, hal o- G - 6-al koxy, ni PCDEP2907/062984

cyano; or a pharnaceutically a §eptab|e salt thereof.

In certain enbodi nents of the Imvention, Ra and Rb, Rc

andv\ﬁ Ceﬁta%l}]qub(glrugl tg%rf] gﬂ: 1nve gekhe(l’:H ach Sr(] éshé 8' tc{:(i)g%pounds of

ﬁhkyﬂ%ﬂb)pera2|ne 4- nethylplpera2|ne nDrphollne

pi peridine or pyrrolidine. In certain enbodi nents of

the invention, Ra and R, Rc and R, Rlapd R or Rg and

Rh t oget her with the nltrogen to whigh t ey are bound

may form 4-net hyl pi perazi ne, orOmx'phdl1 e Rh certain

enbodi nents of the invention, whergin s ab-to

6- nenber ed heteroaryl, the preferr d hefFervoapyl is

selected fromthe groyp consi st/ ng\ of ,pyri drne,

pyrim dine, pyrazine, pyri dazi Ne, i/m dazole, pyrazole,

oxazol e, and iso tents of the

i nvention, wherein H 3o 6- menber ed

heterocycloalkyl e _prefgrredyhet erocycl oal kyl is

sel ect ed fron1th5{gro R CONSIStIng of pyrrolidine,

oxet hane, tetrahydropy?aneFQplperldlne nnrphoh%@e

and pipera2|ne In certain enbodi nents of the

i nvention, égrqﬁﬁn or Ci-6-alkyl, optionally
substREiGIER! te;Re&d t facdsfingg Rersib@verent s of  t he

invention, R2 is hydraogen, G -6-alkyl

5 In certain embodiments of the invention, X-Y is N N, i.e. compounds of formula
(Ic)
R®
N/’N R’
\
N
f 10
R
R R’ R
4
R N
A\
R® N, ©
R® R

(Ic)
wherein R! to R® and R® to R!! are as defined herein above.

In certain embodiments of the invention, X is O and Y is C=0, i.e. compounds of

10 formula (Id)

R
O
O\V\ R’
N
f 10
R® 5 R R
RY N

(Id)
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G -6-al koxy, -(G - 6-al kylene)-NR cRd, wherein Rc and
R are each i ndependently hydrogen, -C(OR e, or -S(O

WQRoshet1ed n Re is selected fromthe group of hBCr/BRENT/062984

C -6-al kyl, or phenyl, opti onaié y substituted by one
or nore hal o, hal o- Ci 6-al kyl ,” Gi - 6-al kyl ,

| K KQX .9 11 a ko Qr _cyano, orRc
and ﬁﬁf oge htglrri?vm g i t roa(%lﬁe?herv\}r?abﬁwf ‘hey are
bound form i soi ndol e |,3-dione, -(C-6-alkylene)-C(OR
f, wherein Rf is selected from hydrogen, G -6-alkyl,
C - 6-al koxy, or phenyl, optionally substituted by one
or npf &rfal @nb&ﬁﬁl@nt@o‘f tkﬁ: ialdeition, & roR°alr &Nt all hydrogen.

G -6- aI koxy, halo-GC - 6-al koxy, nitro, or cyano

g?glz fert a%telgb%‘i Q%Ptso Ieéln‘té‘ilg?ggyﬁ ;{? af&“"t %1?5?%5%?

nitro, or cyano,

The invention further encompasses an embodiment with the compound of formula

(I), wherein

Xis NR” and Y is C=0; or
Xis CHyand Y is C=0; or
X-Y is N=N;
R'is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH,
-(Cy.¢-alkylene)-C(O)-NR°R",
wherein R* and R” are each independently hydrogen or C,6-alkyl;
R*is hydrogen,
Ci-¢-alkyl,
Ci-¢-alkoxy,
-(Cy¢-alkylene) _NR°RY,
wherein R® and R? are each independently
hydrogen,
-C(O)R’, or -S(0),R,
wherein R is selected from
hydrogen,
Ci-¢-alkyl, or
phenyl, optionally substituted by one or more halo,
halo-Ci.-alkyl, C;_¢-alkyl, C;.¢-alkoxy, halo-C.e-
alkoxy, nitro, or cyano;
or R and R? together with the nitrogen to which they are bound form
isoindole-1,3-dione,
-(Cy.¢-alkylene)-C(O)R’,
wherein R is selected from
hydrogen,
Ci-¢-alkyl,
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phenyl, optionally subsitituted by halo, halo-G -
6-al kyl, G -6-al kyl, G -6-al koxy, hal o-GC - 6-al koxy,

WORG0B0O6818¢ cyano. I n certain enbodi ments of t hBCT/EP2007/062984

invention, Ris hydrogen or halp. In certain

enbodi nents of the invention, R4 is hydrogen, halo,

G -6-al kyl, pr q&-G-aIkoxy; or R4 and R5 are bound
Cor e

together to n1ég?Pﬁg with the benzo noiety, wherein

“R4- R5- is plenfiChp@)mall@substiented by nné sr thoarhao, hato-Ci.s-alkyl,

certain enbodi nents ,of the jinvention, i S _hydrogen

G eoalkyl, or crreaBidyg gy Balodties-sRoky i pRE R,

t ogebdrayl, bptidratlnsabsititng:dwiythald, helobenzadkytpC ef-ykylwaes-gikoxy,
-R4- R5- is -E) CH2)n-O. wherein nis 1 or 2. In
certain embdNEAELIEYLHEC HEMI SR, R6 i s hydrogen,

G - 6pladnigl loptiondlilyQ0Bdititit@IUSHal 8, b RACHY alN, OF -&llyl, C,¢-alkoxy,
-(CEP6fg¥k$Iene?-NR Rh wﬁgﬁéin Rg aE% agg egch16 R
independentIWﬂ%éhééﬁgﬁyfPBH%H?@PB@én, or G -e-alkyl;

p?gmﬁﬁﬁg@%oHgog@mtfpdkﬁgether with the nitrogen to
ich they are bound forma five or six nenbered

BeFeth9§We conpri sing one or two heteroatons
halo,

Ci-¢-alkyl,
halo-C,.6-alkyl,
Ci-¢-alkoxy,
halo-C,.¢-alkoxy, or
-O-C;-jp-alkenyl;
R’is hydrogen, halo, C; ¢-alkyl, or C,¢-alkoxy;
or R* and R’ are bound together to form a ring with the benzo moiety, wherein
REY-R- s —0-(CH;),—O—whereinnis 1 or 2;
R®is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH,
-(Cy¢-alkylene) _NRER,
wherein R® and R" are each independently selected from hydrogen, or

Ci-¢-alkyl;

or wherein R and R" together with the nitrogen to which they are bound form

a five or six membered heterocycle comprising one or two heteroatoms

selected from the group of nitrogen, oxygen and sulfur,
-(Cy.¢-alkylene)-C(O)-NR'R,,
wherein R' and R are each independently
hydrogen,
Ci-¢-alkyl,
-(Cj-¢-alkylene) -NR'R],

wherein R* and R' are each independently hydrogen or C,.¢-alkyl;
or R and R’ together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two heteroatoms selected

from the group of nitrogen, oxygen and sulfur,
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sel ected fromthe group of nitrogen, oxygen and
sulfur; -(C-6-alkylene)-C(O-NR 1R wherein Rland R

wW@e@seesibd | ndependent |y hydrogen; G -6-al kyl ; PCT/EP2007/062984

- (G -6-al kyl ene) - NR kR1; vvher_e'fg_ Rk and Rlare each
i ndependently hydrogen or G -6-al kyl; or Rland R

together with the,nitrogen to which they are bou )
for ma Ty By bR BRSSPl okl BB i Gy sl

or two héteunltatohslos€l edked, hitanot byangy oup of

ni trogen, oxygen and sul fur; -O benzyl, optionally
subs'ti®% ut ed by one or nore halo, halo-C - 6-alkyl,

G - 6habkyl, Ci-6-al koxy, halo-GC - 6-al koxy, nitro, or
cyano; nitro; halo; cyano; G -6-al koxy; halo-GC -

6-al ¥3XY: halo-Ci- 6-alkyl; -(C-6-al kylene)-C(OR f;
V\,herg';_glalﬁoqu sel ected from hydrogen;

halo-Ci.¢-alkoxy,

halo-C,.6-alkyl,

-(Cy.¢-alkylene)-C(O)R’,

phenyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,

-(Cy-5-alkylene)-R™, wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-
membered heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, halo-C,¢-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
or R’ and R® are bound together to form a ring with the benzo moiety, wherein
R’-R’- is —~O-(CH,),~C(O)-,
-C(0)-(CH;)n-O-, or
—0-(CH;),—O—whereinnis 1 or 2;
R is hydrogen or C,-alkyl;
R%, R%, R', and R are each independently hydrogen, halo, C; ¢-alkyl or halo-C; ¢-alkyl.

The invention further encompasses an embodiment with the compound of formula

(I), wherein

Xis NR”and Y is C=0;
Xis CHy and Y is C=0;
X-Y is N=N;
Xis Oand Y is C=0;
R'is hydrogen, or C;¢-alkyl, optionally substituted by CN or OH;
R*is hydrogen,
Ci-¢-alkyl,
Ci-¢-alkoxy,
-(Cy¢-alkylene) _NR°RY,

wherein R® and R? are each independently
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G -e-al kyl; G -6-al koxy; or phenyl, optionally

substituted by one or nore halo, halo-C - 6-alkyl,
w@Ro08/6H1Ry/ | , Ci - 6- al koxy, hal o-C - 6-al koxy, nPCT/BP200T/062984

cyano, phenyl, optionally subsH(itut ed by one or nore

hal o, halo Ci 6-al kyl, G -6-a

yl, G -6-al koxy,

hal o- G - doxz%/ nitro, or cyano;

(G-

3-al kyI 'ﬂm wherein Rmis phenyl, a 5- to

6- menber ed hél(@r)ﬁ%uoyLS(O@zR“t o 6- nenbered
het er ocycl oal kyl ered cycl oal kyl, each
optionally substY 1?‘?5?18&{ Bilsebeggl‘gg?o%re hal o, hal o-Gi -

6- al
nitr

ring wth the benzo

kyl, C -6-al kyI ,hydregenal koxy, hal o-G - 6-al koxy,
0o, Or cyano; nd are bound together to forma
@cﬁ"g@}or\/\hereln-% R6- is -O (CH

2)n-C(O --O - (CH ZhHend; optwnaﬂps&&kﬂt&émbﬁbné/mmferhanb
is 1 or 2; Incertalne |rrengqs Eﬂglnve@éo

i s hydrogen, GCi-6-alkyl, ag‘bpll@ﬁ v Gt XBS;T‘%NCW
or OH, -Obenzyl, opti orh@kdxy, &%sbgdyg%ed by one or

mor e hal o, ChandC|-6aIk O6al%,06alkox

hal o- Gi - &-R13e&/, togﬁﬂwrdﬂﬂb@e@yta?ﬁ?n Q]

are

@; they arrbapad
bound t ogghhsk-1tNdfcaem a ring with the benzo

noi ety vvhereln-RS- R6- |S-O(CI—|2)n C(O- or
O)(C(lelaﬂ@)eﬁe)fﬁ(@/%er einnis 1 or 2.

R’ is
R*is
R’ is
or R*

6 .
R’ is

5
or R

R’ is
R% R,

wherein R is selected from
hydrogen,
Ci-¢-alkyl,
Ci-¢-alkoxy, or
phenyl, optionally substituted by one or more halo, halo-C,_-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,
benzyl, optionally subsitituted by halo, halo-C,.¢-alkyl, C;_¢-alkyl, C,.s-alkoxy,
halo-C,.¢-alkoxy, nitro, or cyano, or
phenyl, optionally subsitituted by halo, halo-C,.-alkyl, C;_¢-alkyl, C,.¢-alkoxy,
halo-Ci.¢-alkoxy, nitro, or cyano;
hydrogen, halo, or C,¢-alkyl;
hydrogen, halo, C.¢-alkyl, or C,.¢-alkoxy;
hydrogen, C,_¢-alkyl, or C,.¢-alkoxy;
and R’ are bound together to form a ring with the benzo moiety, wherein
REY-R- s —0-(CH;),—O—whereinnis 1 or 2;
hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH,
-O-benzyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano; or
nitro;
and R® are bound together to form a ring with the benzo moiety, wherein
-R°-R%- is —O-(CH,),—C(O)—; or -C(0)-(CH,),-O- and n is 1 or 2;
hydrogen;

R", and R" are each hydrogen.
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In certain enbodi nents, R7 is hydrogen. In certain
enbodi nents all R8 to R11 are hydrogen. In certain

wersdoarent s, R8 to R11 are independently hydrBQERPIINT/062984

halo. In certain enbodi ments, R9 is fluoro, and RS,
R10 and R11 are hydrogen. In certain enbodi nents, RS,
RO and R11 are hydrogen and R10 is brono. In certain
enbodi ments, R8 to Rl1 are independently hydrogen or
Refdrydd. comporiedi af the @vieodonmramnttbese RS shaviRihthaxamplyeslalogen
and R11 is nethyl. In certain enbodi nents of the
Meveptfared ormpourps affgrnrulada@eq i . e. conpounds of

fRBBha 2 4a)-y¢ ef,gjcﬁh)ar&%eﬁzcﬁﬁlﬁia%&— Ii?f) .L;ﬁﬁéi_icﬁﬁé'— ?jcﬂr_bonyl] -indol-1-
above. I n certain enbodi nents of the invention, X is

BHacgneities C=0, i.e. conpounds of fornula (Ib)
Wjﬁr—ﬂe{hd)%%hg[ég( ﬁ&g)— ,3Ic9h)f%r@—rb%nﬁﬁmqubp ?—?l)%@&?c&n%&—%?ﬁﬁ)onyl] -1H-

I'n certaihn odiments of the invention,
indel-3 gbinpaitnetbenrfanfide; nul a (1 c) wherein Rl to R6 and R8

S R L o R S AR g B2 T Repiperidge -
cobpoddE-ioflolf diyhtheazqrhidy, (1 d)wherein Rto R and R to

P LA R PSRRI P51
selit acid ediybestérment s of the invention, Rl to RI1 are
L0 PR S SRl et AL S ERTBAER: Mo
one,
{5-Chloro-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl]-indol-1-
yl}-acetonitrile, or
{5-Chloro-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl |- 1H-
indol-7-yl}-acetonitrile.

A preferred compound of formula Ib is
1-[1-(5-Chloro-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-indol-2-one.

A preferred compound of formula Ic is

(4-Benzotriazol-1-yl-piperidin-1-yl)-(5-chloro-1H-indol-2-yl)-methanone.

The invention also encompasses the compounds of formula (1), (1a), (Ib), (Ic), or
(Id) for a use in the prevention or treatment of dysmenorrhea, hypertension, chronic heart
failure, inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome,

obsessive compulsive disorder, anxiety and depressive disorders.

The invention also encompasses a pharmaceutical composition comprising a
compound of formula (I), (Ia), (Ib), (I¢), or (Id), which pharmaceutical composition is
useful against dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion
of vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety
and depressive disorders. The pharmaceutical composition may further comprise at least

one pharmaceutically acceptable excipient.



(1), wherein Xis NR7 and Yis CGO or Xis CH and Y

is CO or X-Yis N=N, Rl is hydrogen, G -6-al kyl,
WopioBo6sB4 y substituted by CN or OH, PCT/EP2007/062984

-(Ci-6-al kylene)-C(O-NR aRb, wherein Ra and Rb are

each i ndependently hydrogen or 1 -6-alkyl; R2is

hydr ?%ee {I]]I’Vﬁrg' on fuatlhﬂgftﬁaglp mes he us% of a codnlf_?und of fornﬁula (), (Ia), (Ib),

e n e
(II)j @p €lakgl éant thy pl'E)pdl'am]ge rof a {ﬁd@}lﬂleet which -15@@&12 Rgainshlgsmeenorrhea,

| t d d
Eﬁﬁr %H%ﬁg‘ﬁl f‘f g%g% ¢3r {Eag e O%%fé)pgﬁteﬁ%ggtuﬁja?f Vas?éfzsgupélﬁ/er cirrhosis,
feirkstyd syndiorfe, abkagdive dmpulsilkdixyrdeh ahdetiPiand Geprabsk@xdisorders.
nitro, or cyano;

5 In a certain embodiment, the compound of the invention can be manufactured

according to a process comprising the step of reacting a compound of formula (II):

R R?
4
R OH
N
R’ N 0
\
R R
11
with an amine of the formula 1
R8
X
Y/ R9
\
N
10
R11 R
N
/
10 H (1)

wherein R' to R® and R® to R and X and Y are as defined above.

In a certain embodiment, the compound of the invention can be manufactured

according to a process comprising the step of reacting a compound of formula (I-1):

R
X
Y/ RQ

\

N

10
/if R
RB R2 R11
R N

15 R (I-1)



or Rc and Rd together with the nitrogen to which they
are bound form i soi ndol e-1, 3-di one,

WO B84 kyl ene)-C(O R f, wherein R is sel ect PCI/EP29AT/062984

10

15

20

hydrogen, GCi-e-alkyl, G -6-al koxy, or phenyl,
opti onal |y subst i tut ed by one Oor nore halo, halo-G -
w1tf11 an electr(%hdse S elfrlll%% -ha 1—%{ %18/%; %{lF? gﬁ%cg ?fi ge?ls]{%leg)?%h (I) as
heﬂrm:dhleaehmal@ve 6-al kyI G -6-al kyl, G -6-al koxy,
hal o- G - 6-al koxy, nitro, or cyano, or phenyl,
optionally subsitituted by halo, halo-G - 6-alkyl,
The @mﬂhdsﬁslof c&inpOuredskodgynerdldban €lh {1)Gvik bk axycribad o ®preodetail below
hydrogen hal o, or G -6-alkyl; R4 is
ﬁ%%&%%a o, G -e-alkyl, halo-C - 6-alkyl,
la 5 % hal o- G - 6-al koxy, or -0-C 2-io0-al kenyl;
%m?rg ¥)dPo8en, halo, Gi-6-alkyl, or GCi-6-al koxy:

R’ R’
4
R OH
AN A HOBt, EDC
+ —
R N 0 H Et;N, CH,CL,
6 R'
R
I
wherein A is;
8
R
X
9
Y’ R
\
N
10
11 R
R
N

wherein
X and Y are selected from the combinations of:
Xis NR”and Y is C=0,
Xis CH; and Y is C=0,
X-Y is N=N, or
XisOandYis C=0

Compounds of formula (I) can be prepared via an amide coupling between an indole 2-
carboxylic acid (II) and a compound of formula (A-H), wherein A is defined as
hereinabove. The usual reagents and protocols known in the art can be used to effect the
amide coupling. Indole 2-carboxylic acids (II) are either commercially available or readily
prepared using procedures described hereinafter. The compounds of formula (A-H) are
either commercially available or prepared using methods known in the art starting from
commercially available materials. General scheme A is hereinafter further illustrated with

general procedure I.
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or R and R are bound together to forma ring wth the
benzo noiety, wherein -R4- R5- is -O(CH 2)n-O

woL@Be818y is 1 or 2; R6 is hydrogen, C -6-al kpdT/EP2007/062984

optionally substituted by CN [ OH,
(Ci 6- al kyI ene) - NR gRh, wherein Rg and Rh are each
e nden el 8t ed from hydrogen, or d -6-alkyl;
en%\,ﬁlerrgcen UI%I 2% 14 RAG° ltl%lgét her with the nitrogen to
Whiachrred eylubereoboundolest-parhoxiliv eciddegvativie ened in 10 ml CH,Cl,
tb%te%eﬁa@ﬂ EnfPELE! 13 Gfifol? 'i{éﬁ‘@(lhﬁhﬁﬁa?hffﬁsarﬁe('l 8658 of the
fromt rougJe ni trogen, ygen and
apge.dsTiggtiigIAe e ) hemiyiRRvaRtirgH eveinishRebR § apd died Roagest onto water

hidlepbra MilhyCAYS. OgRtontbind- (ﬁlegz!ﬁﬂ& phases were dried over Na,SO, and
FATREBEHBGITYS iy HD B BH OB D BY A WP BT R Gt e ded the tie

tagpéer. with the nitrogen to which they are bound
forma five or six nenbered heterocycle conprising one
or two heteroatons selected fromthe group of
freneralgshemeRygen and sul fur, - O benzyl, optionally
subsitituted by one or nore halo, hal 0-Gi - 6-al kyl,

G - 6- &’kyl , g0 - 6-al koxy, hal o-Gi -6-al koxy, nitro, RO

gyano,| nitrpo, " R
A | NaH, DMF A A
R
+ [
RS N 0 hal R® N O
R H R R'
I-1 I-2

Compounds of formula (I-2) (compounds of formula (I) wherein R' is different from H),
can be prepared by alkylation of the indole derivative of formula (I-1), with an electrophile
of formula R'-hal (commercially available, wherein hal is halo, preferably Cl or Br) using
standard procedures. Derivatives (I-1) are prepared using the amide coupling as described

in the general scheme A.

General scheme C: preparation of acids 11



hal o, cyano, G -6-al koxy, hal o-Ci -6-al koxy, halo-GC -

6-al kyl, -(CG -6-alkylene)-C(OR f, phenyl, optionally
waesioesisat ed by one or nore hal o, hal o- G - 6- aP&I/EP2007/062984

C -6-al kyl, G -6-al koxy, halo:§3:6-alkoxy, nitro, or

cyano, -(GCi-3-alkylene)-Rm wherein Rmis phenyl, a 5-

to 6-yrenbered heteroaryl, 4- to 6- nenbered 3
ggte‘ocycloalkyl op 3 to 6- nefbergéd cycloalkgl

g; op R5 and®’

g wth the benzo noiety,
2)n UO- -O-(CHEyn-O,
innis 1 or 2; R7 is hydrogen or
R10, and R11 are each 3
hald‘ Ci r%6- aIkyI or ha
3 £ IPIASSES

Ia e
5 Ned » \
R
VI
Br NZ VIII
Vil
1. TFA
2. LiOH
3
R R?
4
R OH
N
5 N O
R H
NZ
-b

Substituted indole 2-carboxylic acids can be prepared according to the general scheme C.

5 Indoles V are obtained by a Fischer indole synthesis from an aryl hydrazine III and a a-
ketoester IV. Saponification gives an acid of formula II-a. Alternatively, Boc protection of
the indole nitrogen gives VI. Selective bromination of the methyl group in the 7-position of
the indole using NBS affords VII. Subsequent nucleophilic substitution of 7-bromomethyl
indole intermediate VII with NaCN or a secondary amine yields intermediates VIII and IX,

10 respectively. After N-deprotection and saponification of the ester moiety, the

corresponding carboxylics acids II-b and II-c are obtained.

Abbreviations used:
NBS = N-Bromosuccinimide

15 Boc = tert-buthoxycarbonyl



10

15

20

25

waeesesisd ed by CN or OH, R2 is hydrogen,

Xis CH2 and Yis CO X-Yis NEN, Xis Oand Y is

C=0 Rl is hydrogen, or C -6-alkyl, optionally

Ci - ePEil/KP1007/062984
G -6-al koxy, -(C -6-al kyl ene)-NR cRd, wherein Rc and

Rd are each independent!|yhydrogen, -C(OR e, or

-S(O 2R, wherein Re is selected from hydrogen,

C -6-al kyl, or phenyl, optionally substituted by one

or nore halo, halo-GC - 6 al\malactiGity 6- al kyl ,

hal o- G - 6- al koxy, nitro, or cyano; or
g@te&@&‘g\%ﬁ%ﬁgt her with the nitrogen to which they are
bounthé BuMah S\Kllarlr@&zlpﬁ)ﬂ was-dlbdeby RTOCIEfratkivl2 Mehi@(I8eRRNA. The
f, wherein Rf |st gted from hydr ogen,
clone

coding sequence was su in an expression vector after sequencing to confirm the
identity of the amplified sequence. To demonstrate the affinity of the compounds from the
present invention to the human Vla receptor binding studies were performed. Cell
membranes were prepared from HEK293 cells transiently transfected with the expression

vector and grown in 20 liter fermenters with the following protocol.

50g of cells are resuspended in 30ml freshly prepared ice cold Lysis buffer (50mM HEPES,
ImM EDTA, 10mM MgCI2 adjusted to pH= 7.4 + complete cocktail of protease inhibitor
(Roche Diagnostics)). Homogenized with Polytron for 1min and sonicated on ice for 2x 2
minutes at 80% intensity (Vibracell sonicator). The preparation is centrifuged 20 min at
500 g at 4°C, the pellet is discarded and the supernatant centrifuged lhour at 43’°000g at
4°C (19°000rpm). The pellet is resuspended in 12.5 ml Lysis buffer+12.5ml Sucrose 20%
and homogenized using a Polytron for 1-2 min. The protein concentration is determined
by the Bradford method and aliquots are stored at -80°C until use. For binding studies
60mg Yttrium silicate SPA beads (Amersham) are mixed with an aliquot of membrane in
binding buffer (50 mM Tris, 120mM NaCl, 5 mM KCl, 2 mM CaCl2, 10 mM MgCl2) for
15 minutes with mixing. 50ul of bead/membrane mixture is then added to each well of a 96
well plate, followed by 50ul of 4 nM 3H-Vasopressin (American Radiolabeled Chemicals).
For total binding measurement 100ul of binding buffer are added to the respective wells,
for non-specific binding 100ul of 8.4mM cold vasopressin and for compound testing 100ul
of a serial dilution of each compound in 2%DMSO. The plate is incubated 1h at room
temperature, centrifuged 1 min at 1000g and counted on a Packard Top-Count. Non-
specific binding counts are subtracted from each well and data is normalized to the
maximum specific binding set at 100%. To calculate an IC 50 the curve is fitted using a

non-linear regression model (XLfit) and the Ki is calculated using the Cheng-Prussoff

equation.
Example pKi Example pKi
3 7.92 45 7.495
10 7.7 46 7.45
11 7.4 47 7.19
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G -e-al kyl, G -6-al koxy, or phenyl, optionally
substituted by one or nore halo, halo-C - 6-alkyl,

w@Ro08/6H1Ry/ | , Ci - 6- al koxy, hal o-C - 6-al koxy, nPCT/BP200T/062984

cyano, benzyl, optionally subsitituted by hal o,

hal o- G - 6-al kyl, G -6-alkyl, - 6- al koxy, hal o-C -

6-al koxy, nitro, or cyanq, or phenyl,, optionally
subsitituted by hal 014hallo7GB- | 6-4 ky|l ,6.435- 6- al kyl ,

G - 6-al koxy, haloiC -376-al If%éy nitro, or cyano;, R3 is

hydr ogen, hal o, or—C—=6-atkyt;" R&is hydrogen, hal o,

0 6Tﬁ‘% g&i‘{qpoﬁ{dsgffoqhﬁ];l{mqﬁnd Rpy)! 1S (ﬂED/ gg RIS their pharmaceutically
tl@@@ta@edr addaildrmahcs earrbmlgsedmas medhernbletsozeu; b thetform whphasimaceutical

Rgﬁaraﬁgns e pg&ﬂg %MAI gep%\ﬁg{n%y&gﬁg Sattci{néha ?trgr byﬁg\lk'g'r in the form
d—table@); mmmbletspcﬂnageml Hayd subsgift gdialtrleetawle@mhatonmnwlsions or
?]u% grlan%l g‘hgﬁﬂmmﬁral%%{l I ho@ve%rkéﬁso be effecte?l re((:)[a%'yr eﬁsm the form of

supgpobboraes eortparmrﬂer’ald»g etghmrtht ﬁ)ﬁmoﬁm&cm(bmg)lmdﬂs t he
benzo noi ety, V\/nerein -R5- R6- is -O(CH 2)n-C(O)-; or

- O}hé compgunds of ormu a dI? (f‘a) % (12d) and Sir pﬁgrrn%%elﬂically usable acid

addition salts can be processed with pharmaceutically inert, inorganic or organic excipients

for the production of tablets, coated tablets, dragees and hard gelatine capsules. Lactose,
corn starch or derivatives thereof, talc, stearic acid or its salts etc can be used as such

excipients e.g. for tablets, dragées and hard gelatine capsules.

Suitable excipients for soft gelatine capsules are e.g. vegetable oils, waxes, fats, semi-

solid and liquid polyols etc.

Suitable excipients for the manufacture of solutions and syrups are e.g. water,

polyols, saccharose, invert sugar, glucose etc.

Suitable excipients for injection solutions are e.g. water, alcohols, polyols, glycerol,

vegetable oils etc.

Suitable excipients for suppositories are e.g. natural or hardened oils, waxes, fats,

semi-liquid or liquid polyols etc.

Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.

The dosage can vary within wide limits and will, of course, be fitted to the individual
requirements in each particular case. In general, in the case of oral administration a daily
dosage of about 10 to 1000 mg per person of a compound of general formula (I) should be

appropriate, although the above upper limit can also be exceeded when necessary.
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R8, R9, R10, and Rl11l are each hydrogen. Preferred
conpounds of the invention are those as shown in th

W@x@absass above. More preferred conpounds of fRCHEP201/662984

are
{5-Brono- 2-[ 4- (2 0X0- 2, 3-di hydro benzmmdazol-l-yl) p

i per | - C [ ]: |nd acet nltr

(o R RABY NG GRS e koM RLBR Bt ipitineiy A1
temperqeres dre@vdn-m degroewyCdlsitidi ndo I

3-yl}-2-nitro-benzam de,

4- Fl uoro-N-{5-nethyl -2-[4 2-0%0 2 3-di hydr o- benzoi m d
azol -1 -yl) - pi peridine-| car%m-rﬁ—if

| Hi ndol - 3-yl } - benzami de,

{ 2- [ Talfl&¥s Ok theZolBovdnpyampedienz aicmatadaitured yi hepispd matingr:
e-l-carbonyl]-IHindol-3-yl}- acetic acid ethyl ester,

| -[1-(7-Benzyl oxy-| Hi ndol e- 2- car bonyl ) - pi peridin: 4-yl
1-1, 3 di hydr o- benzoi mi dazol - 2- one, g bR
{5-Chl oro-2-[ 4-(2-o0x0- 2, 3-di hydr o- benzoi m dazol -1 -yl ) -
prpersubstmece]l - car bonyl ] -indol -1yl }- acetonitril e or
iactosel or o- 2-[ 4- ( 2- oxo- 2, 3-di hydr o- benzoi m dazoj|- I -yl ) -
piperidi ne-1-carbonyl]-1H ndol- 7-yl}-acetonitrile. A
ooaf garckd conpound of formula Ib is 15

=[1-(5-Chl orpo-1 Hindol e- 2-car bonyl ) -pi peridin; 4-yl]-
},\/gérafrlg@téﬁé?icﬁgg? “2-one. A preferred conpound 0?4
o fiesim seatase
(4-Benzotriazol -1 -yl -pi peridin-| i%l (5-.chl or I H i ndo
| - 2-yl)- et hanone.  The invention af%6M%¥ (%Oes t he
compounds of formula (1), (la), (lb), (Ic), or
Example B

Capsules of the following composition are manufactured:

mg/capsule
Active substance 10
Lactose 155
Corn starch 30
Talc 5
Capsule fill weight 200

The active substance, lactose and corn starch are firstly mixed in a mixer and then in
a comminuting machine. The mixture is returned to the mixer, the talc is added thereto

and mixed thoroughly. The mixture is filled by machine into hard gelatine capsules.
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(Id) for a use in the prevention or treatnent of
dysnenorrhea, hypertension, chronic heart failure,

WO p@poesIps i at e secretion of vasopressin, |iverPCI/EP2007/062984

cirrhosis, nephrotic syndrong, §bse55|ve compul si ve
di sorder, anxiety and depreSS|ve di sorders. The

i nvention al so enconpasses;a bhaphaceutica
composition conprising a c of formula (1),
(ta), (Ib), (lc), or (1d), which pharmaceutica

co n’pﬁminoisimids&f dsaecbllld)wmgabmpbsidys aeenoantfedyred:
hypertensi on, chronic heart failure, inappropriate

secretion of vasopressin, liver cirrhosis, pg tic
syndrone, obsessive conpul sive disorder, anx%%%%ﬁand
depressive di sorders. The pharmaceuti cal conposition
Aetyvefsubstieae conpri se at | east one pharmaceuticH |y

en I xci pient. The invention further en asses
%ﬁg)uéégiﬁ g conpound of forrmula (1), (la), &?%??
(lc), or (1d) for the preparation bt medi cabent
which is useful against dysmenorrhea, hypertension

hr onj fail
Sa; ggfrleggug) 051&1 \%{earssu lrg i%‘rlerhﬁgg? g nsreg)rﬁs eg% RN L n]ée oroughly and
cidebs %écm@wmhvéledmslyrpdmdmedmxum s;ubaadcede pxﬂckslshe/reto and

isorders., In.a certai t he compound of
SHES G R AiBeRe Ml EPB Rt el bis b BRuf R B S Ritory moulds of
m@b&&&eplefmds tedlnde st Ritefiesaire theactmogdarannipomodldefand packed
pgfn%f%@g . Wth an ?g1ge of the fornula 1 wherein

NEGIaRE 10 WAX PP 8T B 4d X and Yare as defi ned

above. In a certaln enbodi ment, the conpound of the

i nvent| act red ac
comp &R R g Sp S o F R R o S S BB R gmplifiea:
(1-1): (Mwith an el ectrophile of fornula R*-hal, to

gi ve a conpound of general forrmula (I) as def i ned
herei n above. The synthesiéﬁ@@ﬂfhﬁ@ounds of genera

91 of e ! Lol Ssier bed i m more detai | bel ow
To a 0.1 M stirred solution of an indole-2-carboxylic acid derivative of type (I1I) inCH,Cl,
are added EDC (1.3 eq), HOBt (1.3 eq), EtsN (1.3 eq) and the amine derivative (A-H, as
defined above, 1 eq). The mixture is stirred overnight at room temperature and then
poured onto water and extracted with CH,Cl,. The combined organic phases are dried over
Na,SO, and concentrated in vacuo. Flash chromatography or preparative HPLC affords a

compound of formula (I).

General procedure II - alkylation:

To a 0.1 M stirred solution of a derivative of general formula (I-1) in DMF is added NaH
(60% in oil, 2.1 eq.). After stirring the mixture at room temperature for 30 min. the
electrophilic reactant R'-hal (1.1 eq.) is added. The mixture is stirred an additional 14
hours at 60 °C and then poured onto water and extracted with ethyl acetate. The combined
organic phases are dried over Na,SO,4 and concentrated in vacuo. Purification by

preparative HPLC affords the corresponding derivatives of general formula (I-2).

Example 1
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and in the exanples. General schenme A wherein A is:
wherein X and Y are selected fromthe conbi nati ons of:

WOK2008/008884 and Y is C=O X is CH2 and Y i s C=0, PXFEP1087/062984

N=N, or Xis Oand Y is C=0 Cogpounds of fornmula (I)

can be prepared via an am de coupling between an

i I - carboxyhi,c,acid (k). and. a, ¢ d .of .

¢ SR ey PO g P2 b e 4 SR P df pgn-oimidasol->-
The usual reagents and protocehs known in the art can

be used to effect the am de coupling. Indole

2-carboxylic acids (Il1) are _either commercially

avai l able or readily prg
descri bed hereinafter. /The

met hods known in the art starting!fromconmercially
avai l abl e materials. General sc A is hereinafter
further illustrated with generallprocedure |I.GCGenera
procedure | : Am de coupling: To stirred sol ution of
an i ndol e-2-carboxylic acid deﬁgéa i ( 1 mol) in 10
m CH2CI 2 were added (1.3 mmol) _é;;ijﬁ.s nmol ) HOBt
(1.3 mmol) Et3N and ( 1 mol) of "t h m ne derivative

A-H The m xture was stirred overnight at RT and then

gou ed oPto wat er and extracted mﬁth CH2Cl 2. The
TRRBE R U PSS AR C 't&d over Na2SO4 and

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 6-Methoxy-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 391.5 (M+H").

Example 2
1-[1-(5H-[1,3] Dioxolo[4,5-f]indole-6-carbonyl)-piperidin-4-yl]-1,3-dihydro-

benzoimidazol-2-one

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 5H-[1,3]Dioxolo[4,5-f]indole-6-carboxylic acid,
ES-MS m/e (%): 405.5 (M+H").

Example 3



concentrated in vacuo. Flash chromat ography or
preparative HPLC afforded the title conpound. Genera

w@eees1B 1- 1 1-2 Conpounds of forrmula (1-2) (PCHPR2NT662984

10

15

20

of formula (1) wherein Rl is gggferent fromH), can be
prepared by al kyl ati on of the Tnhdole derivative of
ST B ot AP BRMSS SRR PeBBlyt-indor1
preferably C or Br) usinglijsicetuatrie pr ocedur es.
Derivatives (1-1) are prepared using the am de
coupling as described in the general schene A Cenera
schene C. preparation ofgracids II1HI . TFA RR' 2.
Li OH Substituted indole eQr boxylic acids can be
prepared according to the Oneral scheme C. Indol es V
are obtained by a Fischer ~d3 e gynthesis from an
aryl hydrazine IIl and a a- Retdester I|V.
Saponi fication gives an +d of MQrnula I1-a.
Al ternatively, Boc protection pf the indole nitrogen
gives VI. Selective bromnation the nmethyl group in
the 7-position of the indole_usivag NBS affords VII.
Subsequent nucl eophi | ic subsfT™utjom\of 7- br onomet hyl
indole internmediate VII with NiCN a secondary am ne
yields internediates VIII and | X, respectively. After
N- deprotecti on and saponification of the ester noiety,
ghe corr?sggndi ﬁ car box Iicsdacids [I-b and Il-c are
BYds s naResoEdR g grRsra Bingedure I

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,

- Acid: 5-Bromo-1-cyanomethyl-1H-indole-2-carboxylic acid (described herein below),
ES-MS m/e (%): 478.0 (M+H").

5-Bromo-1-cyanomethyl-1H-indole-2-carboxylic acid
Br

N \

NZ ©
To a solution of 1.0 eq. of 5-Bromo-1-cyanomethyl-1H-indole-2-carboxylic acid ethyl ester
(prepared according to US 5854245) in a mixture of THF/H,O ((9/1) was added
LiOH.H,O (1.0 eq.) and the reaction mixture stirred 6h at RT, acidified to pH 2 and then
partially concentrated until precipitation of the crude product which was filtered off and
washed with Et,O and then dried to give the desired product as a beige solid (86%).
ES-MS m/e (%):= 279.0 (M-H").

Example 4
2-(2-{5-Methoxy-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl]-
1H-indol-3-yl}-ethyl)-isoindole-1,3-dione
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NBS = N-Bronosucci ni mde Boc = tert-buthoxycarbonyl VI a
activity Material & Method: The human Via receptor was

w@k@reB1BYy RT- PCR fromtotal human |iver RNA. HGEEP2007/062984

codi ng sequence was subcl oned é an expression vector
after sequencing to confirmthe identity of the
anplified sequence. To denbnstrate t affinity of the
conmpounds fromthe present inven¥y the human Vi a
receptor binding studi esYaere perforyxed. Cel

nmenbranes were prepared {ropmHEKZ93\cel | s transiently
transfected with the exp =<

dsilon yector and grown in 20
liter fermenters with the fdl | dw ng protocol. 50y of
cells are resuspended in 30ni shly prepared ice
cold Lysis buffer (50mv HEPES@;AE‘M EDTA, 10MM Myd 2
adjusted to pH= 7.4 + conpl ete[cocktail of protease
i nhi bitor (Roche Di agnosti cox}"
Pol ytron for | mn and soni cated ice for 2x 2
m nutes at 80% intensity (Vibrace soni cator). The
preparation is centrifuged 20 mn at 500 g at 4C, the
Rﬁﬁﬁee&odpﬁn%h&@)&hﬂ et aran ecedpernat ant centrifuged
| hour at_4 %7 "000rpm . The pellet is
7 88115 R idm 41>é 153 dhydipsbenzguipidatal 220%5  Sucrose 20%
aReidNQIRYEHIFBd U Ml y@robedinlsIoN ) Qihylr-3- rﬁ"étHoxmi 1ndole 2-
protein concentration’is determ ned by the Bradford
reberodic afid al i quots are stored at -800C until use. For
pgq@gﬁgeg%yq%g%(ggqgﬂYttr|un1S|I|cate SPA beads

are mxed wth an aliquot of nenbrane in
blndlng buffer (50 MM Tris, 120M NaCl, 5 nM KO, 2 nmM
Cad 2, 10 MM Mgd 2) for 15 mi nutes mﬁth m Xi ng. 50u
of bead/ nmenbrane m xture is then added to each well of
a 96 well plate, followed by 50ul of 4 nM
3H Vasopressin (American Radi ol abel ed Chemi cal s).

pgeni zed with

Example 5

N-(1-Methyl-2-{2-[4-(2-0%0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl]-

1H-indol-3-yl}-ethyl)-acetamide

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,

- Acid: 3-(2-Acetylamino-propyl)-1H-indole-2-carboxylic acid,
ES-MS m/e (%):458.6 (M-H").



For total binding nmeasurenent | OQul of binding buffer

are added to the respective wells, for non-specific
whrevdioesysd OCul of 8.4nmM col d vasopressi n and fRECT/EP2007/062984

conmpound testing | OQul of a segjal dilution of each

conmpound in 2%DOMSO. The plate 17's incubated Ih at room

tenperature, centrifuged 1 E}Q q£6ICCCg and counted on

a Packard Top- Count. Non specﬂ??c bi ndi ng counts are

S D 2-48-Madh dxyeTrnétas0- (e loxa g3 -dittydro-bemuaimibdazglet yb) giperidine- 1-
t he maxi mum specifjc hjndin t . at 0% Tp, cal cul ate
an 1C 50 the cureﬂét?%yqi-#?’f@ °G§1YngﬂaY]1gafﬁt$mW§ar

regression nodel (XLfit) and the Ki is calcul ated
usi ng the Cheng- Prussoffoequati on. The conpounds of

formula (1), and (la) to } el | as their
phar maceutical ly usable & ¢ salts can be
used as mnedi canents, e.g./Tn the formbf

phar maceut i cal preparaPi¥ns. §Thef phar maceuti ca

preparati ons can be adm nPsteredvqrally, e.g. in the

formof tablets, coated tabletg, dragees, hard and

soft gel atine capsul es, solutiong; enulsions or

suspensi ons. The admi nistratign however, al so be

effected rectally, e.g. in th@?for of suppositories,

or parenterally, e.g. in the fo¥m i njection

sol utions. The conpounds of formula (1), (la) to (Id)

and their pharmaceutically usable acid addition salts

dandbeuptiog eswetingid genprrhpreedwtilcal |y inert,

I ROr.gani.¢ of,.or [ xGgl pji.ents for .the production of

¢ AR IV egitigd lbr aby b Sl ol R gel at i ne

capdud€3-Ackgbindse-prepi N1 dtiadalb-2o¢arbletylivadid,ves t her eof
I t [ (ol its salts etc can be used as

gggﬁsgiﬁﬁ%%éﬁgg(égﬁfsfor tabl ets, dragees and hard

gel ati ne capsul es. Suitable excipients for soft

gel ati ne capsules are e.g. vegetable oils, waxes,

fats, sem solid and Iiquid polyols etc. Suitable

exci pients for the manufacture of solutions and syrups

are e.g. water,

Example 7
5-Methoxy-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl]-7,8-
dihydro-1H-pyrano[2,3-g]indol-9-one

OV\N
HN

Amide coupling according to general procedure I:
- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 5-Methoxy-9-ox0-1,7,8,9-tetrahydro-pyrano|2,3-g]indole-2-carboxylic acid



pol yol s, saccharose, invert sugar, glucose etc.
Suitabl e excipients for injection solutions are e.g.
W@1081068184 cohol s, pol yols, glycerol, vegetabl ePCIi/ER2007/062984
etc. Suitable excipients for syppositories are e.g.
natural or hardened oils, waxes, fats, sem-liquid or
Egﬂﬁégﬂ ﬁ%,%%§5§kﬁﬂﬂgbreover, t he pharnaceuti cal
pr epar at I ons can cont’ai n preservatives, solubilizers,
stabilizers, wetting agents, enulsifiers, sweeteners,
colorants, flavorants, salt foq»garying the osnotic
pressure, buffers, masking §%r anti oxi dants.
Theyuda/N-32-$0 (ZoRb-2i3ndihl did-baizbRhidahar1a@ppipesidine/1-carbonyl]-1H-
val uabl e substances. The dosage can vary within w de
5 Jimts and will, of coumdel-3y-benzamifle o the
i ndi vidual requirenents in each particular case. In
general, in the case of oral adm nisfration a daily
dosage of about 10 to 1000 ny "
of general fornula (1) shoulque appropri at e,
t he above upper limt can al sO
necessary. The fol |l ow ng Exan
present invention w thoulhlymiting it.
tenperatures are given in degrees®Cel sius. Exanple A
Tabl ets of the follow ng confosilti on are manuf act ured
in the usual nmanner: ng/tabletLAchve substance 5

Lact ose 45 Corn starch 15 Macr stalline cellul ose
34

OYN
HN

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,

- Acid: 3-(4-Fluoro-benzoylamino)-1H-indole-2-carboxylic acid,
10 ES-MS m/e (%): 498.5 (M+H").

Example 9
2,4,5-Trimethyl-N-{2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-
15 carbonyl]-1H-indol-3-yl}-benzamide
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Magnesi um stearate 1 Tabl et wei ght 100 Exanple B
Capsul es of the foll ow ng conposition are

woremwahesasur ed: ng/ capsul e Active substance 10 RETEPR2E7/062984

155 Corn starch 30 Talc 5 Capsyle fill weight 200 The
active substance | act ose and torn starch are firstly

xer. d the mm nut i ng machi ne.
gh%ﬁec hn aggrfg ur%ﬁﬁnﬁgn¥ﬁe n?xer the talc is

addeak: tlhhpﬁicbnan;d lac} ﬂexjdtdabfmughﬂdyzol'lzhmem xture is

fille e jnto hard ne.ca suIes anpl e
chefnhodteonmaeter bk raimy i SO RE i

s ané Wopd228uhsHp. Active substance 15 Suppository
mass 1285 Total 1300 The suppository mass is nelted in

a glass or steel vessel, m xed thoroughly and cool ed
to 45C. Thereupon, the finedynipdviered active
substance is added thereto and stirred until it

Moty o bl Zov et 3.5 G b e opdH shipeH s carbonyl]-TH-

suppository moul ds 0f,del-3-yl}-2-nitro-benzamide

AN
o S; \
o
NH
\ o
N
H
[Ng
o N

HN

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,

- Acid: 5-Methoxy-3-(2-nitro-benzoylamino)-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 555.5 (M+H").

Example 11
N-{5-Methoxy-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl]-1H-
indol-3-yl}-2-nitro-benzamide
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suitable size, left to cool; the suppositories are
then renoved fromthe noul ds and packed i ndividually

wo poog@ssipaper or metal foil. In the foll ow ng, PETIEP2007/062984

synthesi s of conpounds of formua (1) is further
exenplified: EXAMPLES Ceneral procedure | - amde
coupling: To a 0.1 Mstirred solutign of an
i ndol e-2-carboxylic acid derivat of type (I1)
i nCH2C 2 are added EDC (1.3 eg t (1.3 eq), Et3N
(1.3 eq) and the am ne deki atTye (A-H, as defined
above, 1 eq). The m xture "rred overnight at room
tenperature and then poured<onto water and extracted
with CH2A . The conbi ned or@am c phases are dried
over Na2SCu and concentr at ed I%ECUO FI ash

P

chr omat ography or preparative af fords a conpound
of formula (I). General procedurne Il - alkylation: To
a 0.1 Mstirred sol ution of aﬁe tive of general
formula (1-1) in DWF i s added 0%in oil, 2.1
eq.). After stirring the m xture at roomtenperature
for 30 min. the electrophilic reactant R-hal (1.1
Aqlide ¢@ipidgedordihg tangenkat pracedtilr red an additi onal 14

Urs t 60. a red. ont ter and
eg ePdp?/(f/Il ﬂ@?ﬂy% gi’é’é?aﬁ‘?zoﬁg &%?Iheed or gani ¢
phaﬁe&(@mmdﬂmbedz 1nbﬁ33ﬁ}ﬂhﬂnﬂiﬁﬁcﬂtﬂe-%tdaﬁ(ﬁ:§ﬂé¢ ;mcrl]

y preparative HPLC affords the

ﬁgﬁggﬁsﬁ%b Sgé#\/f&a%l ves of general fornula (1-2).
Exanpl e

-[1-(6-Met hoxy-1 H i ndol e-2-car bonyl ) - pi peri di n-4-yl ]
-1, 3-di hydr o- benzoi ni dazol -BXxamiel?Ani de coupl i ng

@ﬁ@f\/@tlﬂgiytﬁ (4 ?[—‘9}[(@&,3Qﬁ9§(ﬁg%eﬁz$iniidazol— 1-yl)-piperidine-1-carbonyl]-1H-

indol-3-yl}-2-nitro-benzamide

Q

HN

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,

- Acid: 5-Methyl-3-(3-trifluoromethyl-benzoylamino)-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 560.6 (M-H").

Example 13



10

15

- Am ne:
| - Pi peridin-4-yl-1,3-di hydro-benzoi m dazol - 2- one, -

waoei0d068884vet hoxy- | H i ndol e- 2- carboxyl i ¢ aci d, ES/ER007/@52984

(9%9: 391.5 (M+tH +) . Exanpl e _23 i

I -[I-(5H[1,3] D oxolo[4,5-f]i naéol e- 6- car bonyl ) - pi perid
i n-4-yl]zlg.3-di hydr.o ol mydazol,- 2~one 1. de .
coupl > Braniar N Dd TE R 2 S on s Hoct gediyro-
| - Pi peridin-4-yl-1,3-di bgaiddmidagbl-onedazol - 2- one, -
Acid: 5H I, 3] D oxol o[ 4,5-f]indol e-6-carboxylic acid,
ES-M5 nme (% : 405.5 (MtH +) Exanpl e

3{ 5- Br onp- 2- [ 4- ( 2- oxo0- 23« 0- benzoi m dazol -1 -yl) -
pi peri di ne-1-carbonyl]-ing -oacetonitrile Am de
coupling according to general jprocedure I : - Am ne:

| - Pi peridin-4-yl-1,3-di hydro- bem' dazol - 2-one, -

Aci d: 5-Bronp-I|-cyanonet hyl -1 H indgl e- 2- car boxyl i c
acid (described herein below), ESSMs me (%: 478.0

(MrH +) . 5-Brono-|-cyanonethwgiL LRdol e- 2- car boxylic
acid To a solution of 1.0 eq. of)

5- Brono- | - cyanonet hyl - | H i ndol e-? oxylic acid
et hyl ester (prepared according to US 5854245) in a

ixture of THE/H 2 9/ was added Li OH H20 (1.0
Bt b d edpE AR P B R e bt Rr
aghind: il edpértdipHd-- 1ahdibydenbgabtrhidhiol-2cemgent r at ed
unt il E{ egi pilt at)iai)n O}Hytpe crgde product whi ch was
i Prider-Bgogesd-msHyl-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 453.4 (M+H").

Example 14
{2-[4-(2-Oxo0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl]-1H-indol-3-yl}-

acetic acid ethyl ester

OV\N
HN

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 3-Ethoxycarbonylmethyl-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 447.5 (M+H").
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washed with Et O and then dried to give the desired
product as a beige solid (86%. ES-Ms me (%:= 279.0

W@ koBloeg1s4 Exanpl e 4 PCT/EP2007/062984

2-(2-{5- Met hoxy- 2-[ 4- ( 2- oxo0- 2, §7d| hydr o- benzoi m dazol -
| -yl)-piperidine-I-carbonyl]-

| H i ndol - 3-yl }- ethyl)-lsmr}:d al e I 53 di oneAm de
coupling according to generaﬁ ﬁrocedure I : - Am ne:

11- [R (3eFlu6ltont M-iy delk-23cadbdnydy- pipbeditiod-y | digz-dihydr @ benzoimidazol-2-one

Aci d:

3-[2-(1, 3-D oxo-1I, 3-di hydr soNadol - 2-yl ) -ethyl ] -5-ne
t hoxy-| Hi ndol e- 2- car boxyl id, ES-Ms me (9%:
564.5 (M+rH +) . Exanple 5
N-(I-Methyl-2-{2-[4-(2-o0x0-2, 3{di
-yl )-pi peridine-|-carbonyl]-

| Hindol -3-yl }-ethyl)-acetam de At
according to general procedureg
| - Pi peridin-4-yl-I,3-dihydrg zmmdazol 2-one, -
Acid: 3-(2- Acetylamno- r op | H i ndol e- 2- car boxylic

%‘-”(“% ‘{‘BEJ%-R}‘BNEH%{)‘?(E Slg/?ﬂ gel?lgm Péozfe{lfe on).?fanplj?hSdr 0- benzoi

M gazol - m%éﬁ&mmﬂam -diyerd-seieanvhiol-2-one,
| H i ndol % et hyl ) - acet am de Am de coupli ng

adeidr AiFpred Hybreteat-cpberdigacel | : - Ani ne:

Esjﬁwg{/ésb/yﬁgwa\“ﬁtdl hydr o- benzoi m dazol - 2-one, -
2- Acet yl am no- propyl ) -1 Hindol e- 2- carboxylic

ydr o- benzoi m dazol - |

aci d,
Example 16

1-[1-(4-Ethyl-5-methyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-

benzoimidazol-2-one

T
NH

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,

- Acid: 4-Ethyl-5-methyl-1H-indole-2-carboxylic acid (prepared according to DE 2203542)

ES-MS m/e (%): 403.5 (M+H").
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ESSMS nme (%: 519.6 (MH +) . Exanple 7
5- Met hoxy- 2-[ 4- ( 2- oxo- 2, 3-di hydr o- benzoi m dazol -1 -yl) -

WQEr@enssdsse- | - carbonyl ] -7, 8- PCT/EP2007/062984

di hydro-| H pyrano[ 2, 3-g] i ndol - ? one Ani de coupling
according to general procedure % - Am ne:

| - Pi peridin-4-yl-1,3-di hydro- ben20|n1dazol-2-one, -

Aci d:

5- Met hoxy- 9- oxo- 1, 7, 8, 9-t etExampde b7 pyr ano[ 2, 3- g] i ndol e

- - 0

8?—[?—?§—Rf?etl¥(l))}ycl ngo “2- carbonyl)( @perlé ?114 ?71 I%E'ih?drolz—ﬁgr%lin%idazol—}
4- Fl uoro- N-{2-[ 4- (2- ox0- 2, 3- digigydr o- benzoi m dazol -1 -yl

) - pi peridine-I-carbonyl]-IHi ndol- 3-yl}-benzam de

Am de coupling according to gen. ogbcedure I -

Am ne:
| - Pi peridin-4-yl-1, 3-di hydrg~t5&nzoi m dazol - 2- one, -
Aci d: 3-(4-Fl uoro-benzoyl amlno) -1 H i ndol e- 2-car boxylic
acid, ES-M5 me (%: 498. E H+) . Exanple 9

2,4, 5-Trimethyl -N-{2-[ 4-( - 2, 3-di hydr o- benzoi m daz
ol -1-yl)-piperidine- Icarbonl

| Hindol - 3-yl }-benzam d Sﬁgpupllng according to
general procedure | :

I-Piperidin-4-y|-|,3-dﬁi§§?§ 'benzoi ni dazol - 2- one, -

Aci d:

Amige epupling pererdPe thEsme Peascdiy 11 H i ndol e- 2- car boxyl i
CARFAL 1 -HrSerVEn W 8- 1(9ihyReRbéhZoMtida?0l-2-oetanpl e 10

- Acid: 5-Methoxy-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 391.5 (M+H").

Example 18
1-[1-(5-Chloro-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoimidazol-2-one

Cl

T
NH

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 5-Chloro-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 393.5 (M+H").
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N-{5- Met hoxy- 2- [ 4- (2- oxo0- 2, 3-di hydr o- benzoi m dazol -1 -y
| ) - pi peridine-I|-carbonyl]-IH ndol -

W@B2008068384i t r 0- benzam de Ami de coupl i ng accor dPCYEP2907/062984

general procedure | : - Anmine: .,

| - Pi peridin-4-yl-1,3-di hydro-benzoi m dazol - 2-one, -

Aci d:

5- Met hoxy- 3- (2-ni tro- benzoyl am no) - | H i ndol e- 2- car boxy

lic acid, ES-M5s me (%: 555.5 (MtH +) . Exanple 11

N- {5- Met hoxy- 2- [ 4- ( 2- ox0- 2, 3- di h‘%/figr 0- benzoi m dazol -1 -y

| ) - pi peri di ne-1-carbonyl ] - I'fi®

3-yli- f12(1M-Uﬁdblbertaamns}ﬁ$rp&edlﬁwpll]41tngdia@aﬂr Bém@irhidazol-2-one
general procedure | : -

| - Piperidin-4-yl-1,3-di hydro benzoi ni dazol - 2- one, -

Aci d:
3- (4- Fl uor o- benzoyl am no) - 5- ms.l; i ndol e- 2- car boxy
lic acid, ESSM5s me (9% : 512, +) . Exanple 12
N- { 5- Met hoxy 2-[4-(2-oxo0-2, 3- d| hydr o- benzoi m dazol -1 -y

| ) - pi peridine-I-carbonyl]-I H™dol -
3-yl}-2-nitro-benzam de Am ge goupling according to
general procedure |I : - Am n€f

| - Pi peridin-4-yl-1,3-dihy 3oi m dazol - 2- one, -

Aci d: .

5- Met hyl - 3- (3trif|uoro %enzoylaMno)-IHindole-
éggﬁep?bogﬁ() 1|r15|;r gcc%(r:clhng to gen'é:/rsed proceélg@el 560.6 (M H +)

12hrithd: 1 (Bp&idina- - lrrﬁﬂfhy;rﬂrd-bl;ﬂzadﬂﬂd@zcﬂ:zc@mdgonyI ) - pi perid
—Ac1zcll Yl ] h!iolg chlzarr]lgoxyﬂ(kz)gcgczlm m dazol - 2-one

ES-MS m/e (%): 359.1 (M-H").

Example 20
1-[1-(4-Methyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoimidazol-2-one

/

o

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 4-Methyl-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 375.5 (M+H").
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Am de coupling according to general procedure | : -
Am ne:

WO 20080681841 n- 4-yl - | , 3-di hydr o- benzoi m dazol - 2- BECIEFEP2007/062984

Aci d: 5-Brono-3-nethy|-|F#indphgiz-carboxylic aci d,
ES-M5 me (%9 : 453.4 (M+H +) . anple 14

{2-[4-(2- Oxo- 2, 3-di hydro-benzoi m dazol -1-yl)-piperidin
e-l-carbonyl]-l1Hindol-3-yl}- acetic acid ethyl ester

Am de coupling according to general procedure | : -

Am ne:

| - Pi peridin-4-yl-1,3-di hydro-benzoi m dazol - 2- one, -

Aci d: 3- Et hoxycar bonyl net hyl -1 H i ndol e- 2- car boxyl i c

acid, ESMs me (%9: 447.5 (MtH +) . Exanple 15

| -[1-(5-Fluoro-IHindol e-2- 1) - pi peridin-4-yl]-I

alg[gg('r.% | ng9lt- gﬁgéggl?‘a @ag?(lén e);j ’If)gnﬁﬁ: Q?I]Al:)hy ﬂgﬂﬂgo benzoimidazol-2-one
| - Pi peridin-4-yl-1,3-dihy
Aci d: 5-Fl uoro-| Hindol e- 3
(%: 379.4 (M+H +) . Exanp

#zoi m dazol - 2- one, -
%<yt ic acid, ES-M5 nife

2-carbonyl ) -pi peridin
one Am de coupling
. - Amine:

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 3-Phenyl-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 437.5 (M+H").

Example 22
1-[1-(1-Methyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoimidazol-2-one

0~
Q

—_—

N\

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 1-Methyl-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 375.5 (M+H").



- Acid: 4-Ethyl-5-nethyl-I|Hindol e-2-carboxylic acid

(prepared according to DE 2203542) ES-MS me (%:
wWaoBsP6g184H +) . Exanple 17 PCT/EP2007/062984

I-[I-(5-N®thoxy-|FLindoIe-Z-cgﬁppnyl)-piperidin-4-y|]-

|, 3-di hydr o- benzoi m dazol -2- one Am de coupling

according to general procedure | : - Am ne:

| - Pi peridin-4-yl-1,3-di hydro-benzoi m dazol - 2-one, -

Aci d: 5- Met hoxy-I| Hi ndol e-2-carboxylic acid, ES-M5 nml e

(9%9: 391.5 (M+tH +) . Exanple 18

| -[I-(5-Chloro-IHindol e-2-carbonyl)-piperidin-4-yl]-I

, 3-di hydr o- benzoi m dazol - 2- one Ami de coupling

according to general procedure | : - Am ne:

| - Pi peridin-4-yl-1,3-di hydro-benzoi m dazol - 2-one, -

Acid: 5-Chloro-| Hindol e-2-carboxylic acid, ES-M5 nfe

(9%9: 393.5 (M+rH +) . Exanpl e 19

| -[1- (1 H I ndol e-2- car bonyl )EX3MP 34i n- 4-y1 ] -1, 3- di hydr

‘i’:[@Q@,%Qbﬂ%éiﬁﬂoﬂH@ﬁcﬁﬂé‘az&ﬁ}lﬂﬁyﬁ%Béﬂidiﬁ-@ﬂ?—q[ﬂﬂiﬁgdfcpbenzoimidazol-z-

general procedure | : - Am ne:

| - Pi peridin-4-yl-1,3-di hydro-©8azoi m dazol - 2-one, -

Aci d: | HIndol e-2-carboxylig acjd, ES-MS me (%:
359.1 (MH +) . Exanple 23@;“%0

[-[I-(4-Methyl -1 Hindol e- nyl ) -piperidin-4-yl]-I
, 3-di hydr o- benzoi m dazol - 2- one

HN

10
Amide coupling according to general procedure I:
- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 4,5-Dimethyl-1H-indole-2-carboxylic acid (prepared according to DE 2203542)
ES-MS m/e (%): 389.5 (M+H").
15

Example 24
1-[1-(5-Chloro-4-methyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-

benzoimidazol-2-one

Cl
20  Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
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Am de coupling according to general procedure | : -
Am ne:

WO 20080681841 n- 4-yl - | , 3-di hydr o- benzoi m dazol - 2- BECIEFEP2007/062984

Acid: 4-Methyl -1 Hindol e-2-carppxylic acid, ES-M5 nfe
(% 375.5 (M+H +) . Exanple 2
h n bon | | | ]
L g %% r%rob% lﬁlZeO}IlHl 1 azopfe%Z—car i &)éldquegyfn;e ora% o DE
amﬁﬁﬂbl)l ng to general procedure | : - Amne:
er| I di hydr o- benzoi m dazol - 2- one, -
@ﬁz 4@?% (M Fﬁaol e-2-carboxylic acid, ES-M5s me
% 437 5 (MtH +) . Exanple 22
[-[I-(l-Methyl-1Hindol e-2-carbonyl)-piperidin-4-yl]-I
, 3-di hydr o- benzoi m dazol - 2- one Am de coupling
according to general procedure | : - Am ne:
| - Pi peridin-4-yl-1,3-di hydro-benzoi m dazol - 2-one, -
Acid: 1-Methyl- | Hindole-2-carboxylic acid, ES-M5 nfe
(9%9: 375.5 (M+tH +) . Exanple 23
[ -[1-(4, 5-D net hyl -I H i ndol e- 2- carbonyl) pi peridin-4-y
11-1, 3-di hydr o- benzoi nm dazdixamplegd de” coupl i ng

S HGRET SRR £ b AL IRy 15 vy
Acid: 4,5-Dimethyl-|Hi hdnﬁtoemzda@a}rbonyl ic aci d

(prepared according to DE 2203342) ES-Ms mle (%:
389.5 (M+tH +) . Exanple 2

@]

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,

- Acid: 5-Fluoro-4-methyl-1H-indole-2-carboxylic acid (prepared according to DE
2203542)

ES-MS m/e (%): 393.5 (M+H").

Example 26

1-[1-(6,7-Dimethyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoimidazol-2-

one
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I -[1-(5-Chloro-4-nethyl-IHindol e-2-carbonyl)-pi peridi
n-4-yl]-1,3-di hydrobenzoi m dazol - 2-one Am de coupling

W@ewendiley to general procedure | : - Am ne: PCT/EP2007/062984

I-Piperidin-4-y|-|,3-dihydro-p2¥;oinidazol-z-one,-
Acid: 5-Chl oro-4-nethyl-I|Hindol e-2-carboxylic acid
(prepared according to DE 2203542) ES-MS mle (99:
407.5 (MH +) . Exanple 2

| -[1-(5-Fluoro-4-nethyl-I efb-carbonyl)-piperim
n-4-yl]-1,3-di hydrobenzoi m dazo}-_2-one Am de coupling
according to general procedure{l :\ - Am ne:

| - Pi peridin-4-yl-1,3-dihydro-b i m dazol - 2-one, -

Aci d: 5-Fluoro-4-nethyl-I|Hindole
(prepared according to DE 220
393.5 (M+tH +) . Exanple 26
l-[1-(6,7-D nethyl-IHindo
[1-1, 3-di hydro- benzoi m dazol oneAm de coupling
according to general procedure | : - Am ne:

= Pi W) {1 s P/ PRV B 5.l - 0i m dazol - 2- one, -
%gﬁ%gﬁg?g?%fﬁg¥%§%?fgﬁ%ﬁ%gﬁg?gﬁggrboxylic acid, ES-M
miaieq : Pipgalis-4¢ Willk$-dihydrakenypineidazol-2-one,

- Acid: 6,7-Dimethyl-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 389.5 (M+H").

- carboxylic acid
) ES-MB me (% :

X NH
car bonyl ) - pi peridin-4-y

Example 27

1-[1-(3-Ethyl-4-methyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-

benzoimidazol-2-one
NH
S

HN

)

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 3-Ethyl-4-methyl-1H-indole-2-carboxylic acid
ES-MS m/e (%): 403.5 (M+H").

Example 28
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| -[1-(3-Ethyl-4-nethyl-I|Hindol e-2-carbonyl)-pi peridin
-4-yl]-1, 3-di hydr obenzoi m dazol - 2-one Am de coupling

W@ewendiley to general procedure | : - Am ne: PCT/EP2007/062984

I-Piperidin-4-y|-|,3-dihydro b; 20|n1dazol 2-one, -
Acid 3- Et hyl - nethyl-lk#indo e- 2-carboxylic acid

e ...
201 - O 5Bl Rengy ot o S Bimerigingtylih bdiimdro-
in-4-yl]-1, 3- d|hydrobent@nnndm&abbzzn@ne Ani de
coupling according to general procedure | : - Am ne:
| - Pi peridin-4-yl-1,3-di hydro-benzoi m dazol - 2- one, -
Aci d: 3-Et hyl -5-nmet hyl - I H p.rdal\g- 2- car boxylic acid
ES-M5S nfe (%: 403.5 (MH . npl e 29
I -[1-(3-Ethyl-IHindol e-2-Tafbanyl )-pi peridin-4-yl]-1,
3-di hydr o- benzoi m dazol - 2- one Am~de coupling accordlng
to general procedure | : - Amye:
| - Pi peridin-4-yl-1,3-di hydro-ber
Acid: 3-Ethyl -1 Hindol e-2-carbox
(%: 389.5 (M+tH +) . Exanpl e
[ -[1-(3,7-Di nethyl -1 Hindo
[1-1, 3-di hydro- benzoi m daz
according to general procedure |

oi m dazol - 2-one, -
i€ acid, ES-M5 me

onyl ) - pi peridi n-4-y
one Am de coupling

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 3-Ethyl-5-methyl-1H-indole-2-carboxylic acid
ES-MS m/e (%): 403.5 (M+H").

Example 29
1-[1-(3-Ethyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoimidazol-2-one

-
o

HN

&)

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 3-Ethyl-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 389.5 (M+H").
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- Am ne:
| - Pi peridin-4-yl-1,3-di hydro-benzoi m dazol - 2- one, -

WO008/06884 - Di et hyl -1 H i ndol e- 2- car boxyl i ¢ aci BCEGPNB7/062984

me (%: 389.5 (MtH +) . Exanp 31

| -[1-(3,5,7-Trinethyl-1Hindol & 2-carbonyl ) - pi peri di n-
4-yl]-1, 3di hydr obenzoi m da xlafnpfféﬂpe Am de coupl i ng

according to general procedlre .~ - Am ne:

L -[ P (BEFDichh ddh Yl - NH -ih d ade-di daytsbingt) s parddint 44 @i2-al 3~ 2thgdsy-benzoimidazol-2-
Acid: 3,5,7-Trinethyl-IHindol e-2-carboxylic acid,

ES-Ms me (%: 403.5 (MtH +) O%"Exanple 32

| -[1-(5-Brono-1 H i ndol e- 2- baopyl ) - pi peridin-4-yl]-1,

3-di hydr o- benzoi m dazol - 2- i coupl i ng accordi ng

to general procedure | : - ne:
| - Pi peridin-4-yl-1,3-di hydro-benzgi m dazol - 2- one, -
Aci d: 5-Brono-| Hindol e-2-carbixyhic acid, ES-Ms m e
(9%9: 439.0 (M+tH +) . Exanple 3
I -[1-(3-Benzyl -5-net hyl -1 H i njol e=2; car bonyl ) - pi peri di
n-4-yl]-1,3-di hydrobenzoi m dazo 2-oneAm de coupl i ng
accordi ng to general procedgre™ - Anine:

| - Pi peridin-4-yl-1,3-di hydr enzoi m dazol - 2- one, -
Aci d: 3-Benzyl -5-net hyl -1 Hi ndote-2-carboxylic acid

GBI &P ? r &l QKL KSire FAr mat sevt i cheski |
Zﬁ{ir ng{u% ?g%%a 3%%1% 10- R{SE;C e

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,

- Acid: 3,7-Dimethyl-1H-indole-2-carboxylic acid

ES-MS m/e (%): 389.5 (M+H").

Example 31
1-[1-(3,5,7-Trimethyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3dihydrobenzoimidazol-

2-one

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
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ES-MS nme (%: 463.6 (MH +) . Exanple 34
[ -[1-(5-Methyl -3-phenyl -1 H i ndol e-2-car bonyl ) - pi peri di

wo2008964184 |, 3- di hydr obenzoi m dazol - 2-one Am dePCOEP100TIQp2984

according to general procedur_e4 - Am ne:
| - Pi peridin-4-yl-1,3-di hydro-benzoi m dazol - 2-one, -

Agid; , 5-Met hyl - 3: ghenvl -| H-i ndpl e-.2- car boxyl i ¢ aci d,
AR AR T TS Gl

ESMS (rBe Mod:nORp-(B4+wtdt)nyl - | H-i ndol e- 2- car bonyl ) - pi perid
in-4-yl]-1,3-di hydrobenzoi m dazol - 2-oneAm de coupling
according to general procedure I : - Am ne:

| - Pi peridin-4-yl-1, 3-di hydrixabgitesd nmi dazol - 2- one, -

Aci d. 6- Met haoxy- 3-net hyl -1 H j ndql e- 2-.carbagxyli ¢ aci.d,

4 1‘e(éaf?f@H“’aUédPé?lﬁ‘gz"Eaég%t}’&)r‘ﬁ%“gm‘ Bah%-gﬁm‘?é?ﬁ%@mmldazol-Z-one
(1997), 62(26), 9298-9304) ES-MS mie (%: 405.5 (MH

+) . Exanple 36

[-[1-(4,7-D nmethyl -1 Hi ndg#e rbonyl ) - pi peridin-4-y
[1-1, 3-di hydro- benzoi m da- € Ami de coupling
according to general procedufe

: - Am ne:
| - Pi peridin-4-yl-1,3-dihydro-be i m dazol - 2- one,
Acid: 4,7-D nethyl -1 Hindol e-2{4car boxyl i c acid,

Br

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 5-Bromo-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 439.0 (M+H").

Example 33
1-[1-(3-Benzyl-5-methyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-

benzoimidazol-2-one

L
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ES-MS nme (%: 389.5 (M+tH +) . Exanple
371 -[1-(7-Benzyl oxy-1 H i ndol e- 2- car bonyl ) - pi peri di n- 4-

W@ kosle®384li hydr o- benzoi m dazol - 2- one Ani de coRI/EPZP07/062984

according to general procedur94}_: - Am ne:

| - Pi peridin-4-yl-1,3-di hydro-bénzoi m dazol - 2-one, -
i.6:  7-Benzyl oxy-1 Hindel e-2ycarboxylic acid

Ol o RS ARG kP b 680 r0428) 25 M e

{ B0riincd B Riper(di-H-yt)1,3-dBydnpbenzdBnidazol-2-one,

I -[l-(4- Chl Qr 0- 5- hoxy- |.H i ndol.e- 2- car bonyl ) - pi.perid, . .
At et S Gy Goet e iR i€ 254 GRsPRm cusoRdiRE LS Rimiko-
e i eyl L Soa Byar o boneol i dazol - 2- one, -

- Pi peridin-4-yl - - di hydr o- benzoi m dazol - 2- one, -
E%@@gnﬁggﬁﬂé@éﬁébﬁﬁfﬁoxy-IF#indole-Z-carboxyIic aci d
(preparation described in DE 2203542) ES-MS me (%:
425.4 (MrH +) . Exanple 39
| -[1-(5, 7-Di met hyl - | Hi ndol&amPd&dbony! ) - pi peri di n-4-y
I]-1 ’1—glQBIM%ZT—?—Z}ﬂgﬂlmmw—g—taﬂﬂ%y Pifé&idiR 4Pyl 13-dihydro-
according to general” procedure I : - ne:
| - Pi peridin-4-yl -1, 3-di byagaomidmelbleneazol - 2- one, -

Acid: 5,7-Di wethyl-lH-indofe-z-carboxylic aci d,

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 5-Methyl-3-phenyl-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 449.5 (M-H").

Example 35
1-[1-(6-Methoxy-3-methyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-

benzoimidazol-2-one



ES-MS nme (%: 389.5 (MtH +) . Exanple 40
| -[I-(4,5-D chloro-| Hindol e-2-carbonyl)-pi peridin-4-y

WO 200B/08184 hydr o- benzoi m dazol - 2- one Am de coupCT/RBR007/062984
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according to general procedur_e4 - Am ne:

| - Pi peridin-4-yl-1,3-di hydro-benzoi m dazol - 2-one, -
Acid: 4,5-Dichloro-IHindol e:2- carboxyllc acid, ES- M
me (%: 429.4 (M+H +) . Ex@ 4 1

I -[1-(5-Methoxy- 6- nethyl-l -ole-z-carbonyl)-plperid
in-4-y|]-|,3-dihydrobenzoin1daz- = 2-one Am de
coupling according to general edure | : - Am ne:

| - Pi peridin-4-yl-1,3-dihydro-benhzgi m dazol - 2-one, -
Aci d: 5- Met hoxy-6-net hyl -1 H i ndol g=2- car boxylic acid
ES-M5 me (9%: 405.5 (MtH +) ."MEfanpl e 42

[ -[1-(5-Brono-4-nethyl-1Hi 2 carbonyl ) -piperidin
-4-yl]-1, 3-di hydr obenzoi mda - 2-one Am de coupling
according to general procedure | : - Amne:

| - Pi peri di hydr o- 0|n1dazol 2-one, -
AEP@RXBW P%WEO%LH%?h$WCT 83? 42-carboxylic acid

( dgsee: mzi ericn4rél48y1aoilﬂ@@aﬂ)zﬂénzgfpmu&dﬂzeoﬁe/é 451.5 (MH
+

- )ACId 6- Methoxy—3 methyl-1H-indole-2-carboxylic acid (prepared according to Journal
of Organic Chemistry (1997), 62(26), 9298-9304)

ES-MS m/e (%): 405.5 (M+H").

Example 36

1-[1-(4,7-Dimethyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoimidazol-2-

one

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 4,7-Dimethyl-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 389.5 (M+H").

Example 37



I -[I-(5-Chloro-I-nethyl-IHindol e-2-carbonyl)-piperidi
n-4-yl]-1,3-di hydrobenzoi m dazol - 2-one Am de coupling

W@ewendiley to general procedure | : - Am ne: PCT/EP2007/062984
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| - Pi peridin-4-yl-1,3-dihydr o-_b%?_zoi m dazol - 2-one, -
Acid: 5-Chloro-I-nethyl-IHindo e 2-carboxylic acid,

EISD?@ I%deélz&@ éHésl gl %ydr O%BG%II% &) lpmrl zolylf1 I‘}lh%(llrﬁebrenammldaml 2

e-l-carbonyl]-indol-I-yl}- acehenitrile Amde coupl i ng
according to general procedure | : - Am ne:

| - Pi peridin-4-yl-1,3-di hydr o nzmmdazol 2-one, -
Aci d: | -Cyanonet hyl -1 H i ndol’e -carboxyllc acid ES-M5
me (%: 400.4 (M+H +) . Cyanongt hyl -

| Hi ndol e-2-carboxylic acid Tg  a\solution of 1.0 eq.
of |-cyanonethyl -1 Hindol e-2-dar boxylic acid ethyl
ester, in a mxture of THF/H 20Y(9/1) was added Li OKH
20(10eq) and the reaction ore stirred 6h at
RT, acidified to pH2 and the 'y concentrated
untiI precipitation of the \Pr oduct whi ch was
filtered off and washed w t d then dried to

gi ve the desired product as a loight yellow solid

(B souPEnS R g7 iat HaersMnk e L") o of i Gavol -1 -y1)-
piApend: dirRlperlidmﬁir)t}dn%tldjhydndbdmbyhl}dazol 2-one,

- Acid: 7-Benzyloxy-1H-indole-2-carboxylic acid (preparation described in WO
2004018428)

ES-MS m/e (%): 467.6 (M+H").

Example 38
1-[1-(4-Chloro-5-methoxy-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-

benzoimidazol-2-one

0
®

Cl
/O

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,

- Acid: 4-Chloro-5-methoxy-1H-indole-2-carboxylic acid (preparation described in DE
2203542)

ES-MS m/e (%): 425.4 (M+H").
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acetonitrile Am de coupling according to general
procedure | : - Am ne:

WO 20080681841 n- 4-yl - | , 3-di hydr o- benzoi m dazol - 2- BECIEFEP2007/062984

Aci d: 5-Chl oro-I-cyanonet hyl -1 H-i ndol e- 2- car boxyl i c
acid ES-Ms me (%: 434.1 (MtH +)

. 5-Chl oro-1-cvanonet hyl -1 H-]g: ndolleS@ carboxylic acid To
a solution of |.QCeq. of

$-[¢ (b orDinhetbylartdimed diy-L-daHbdn ) opiperzdia aa- PPN YA- dibydei-Benzoimidazol-2-

et hyl ester (prepared accordln to I ndian Journal of
Chemi stry, Section B: Or gani ¢ °Gheni stry 1 ncl udi ng
Medi ci nal Chemnistry (1989) 1065-8) in a

m xture of THF/H 20 ((9/1) ed L|()—|H20(I - Ceq.)

me (%9: 232.9 (MH+) . Exanpf&| 46
{5-Chl oro-2-[ 4- (2- oxo- 2, 3- di hydr 8¢ benzoi m dazol -1-yl)-

Am ne:

AnRilparuptihg adoyding to’%gaﬁhiefayﬁfaaecﬂmezoi rri dazol - 2- one, -
Aci d: Chl or.0-7-cy H-Jnd e- 2- carboxyllc
DS i JaRrT R i SRR b5 7o B RS 6 o5 434, 3

( Neid: 5,7 - Dmﬁ}hyle {rofeh? -eiBoXylizRtidy| - phenyl ) hydr azonol

|0n|C aC| eth ester
£hPPiont g, aghd gEyl).

Example 40

1-[1-(4,5-Dichloro-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoimidazol-2-

one

Cl
Cl

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 4,5-Dichloro-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 429.4 (M+H").
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To a stirred solution of 0.55 g (2.85 mmol ) of
(4-chl oro- 2- net hyl - phenyl ) -hydrazine, in acetic acid

W@ 20081038184vas added 0.34 g (2.91 mmol) of et hyl PCT/EP2007/062984

pyruvate. The m xture was stlrg d 2 hours at 35 0C,

poured onto an aqueous sol ution of sat. NaHC g 3and

then extracted w thethyl acetate. The conbi ned organic
phases were dried over Na2SO4 and concentrated in

vacuo, to afford 0.702 g (97% of 2-

[ (4-chl oro-2- et hyl - phenyl )- Xg;a%ﬁno] -propionic acid
ethyl ester as a |ight ora &

5- Chi- O G- Ve fiRix36- mbetityl-NHOIn@oR- X adrboxyl) pcpeal@lhdmﬂl hy,B-dihydro-
ester To a sol ution of 70.9.(2.75 mmol ) of

2- [ (4-chl or o- 2- et hyl - éﬁ??¥“%?ﬂ %QBﬁo] pr opi oni ¢

acid ethyl ester in a sealed ube, was added tol uene

(10 m) and anberlyst 15 (1 >=Tche reaction

m xture was heated at 120 OSyovew'the ni ght. The

reaction m xture was concentratedyunder vacuo and
purified by flash chromat ography/( S\NO2, Et QAc/ Hex 1/6)

to afford 0.22 g (34% of

5-chl oro-7-net hyl -1 Hi ndol e- 2-carboxyl ic acid ethyl

ester as a white solid. ES-M5 ni © 238.1 (MtH +)

c) 5-Ch|oro-7-nethy|-indq{e- di arboxyllc acid
l-tert-butyl ester 2-ethy 8"a sol ution of 0.22

g (0.9 nmmol) of
5-chl oro-7-nethyl -1 Hi ndol e- 2-car boxylic acid ethyl
astiés cddj])hﬁ%‘%o?dlﬁé-ﬂ) Fdnkral QroZ&dlgre of di-tert-butyl

di car bonat e, % $&E and é»(ﬂgeof DVAP wer e
AR BB I T BeRen SerdlRethat RT for 2
hR&HSSAEQHéﬁﬂ6%ﬂ& lﬂmlﬁﬂMQQQ%aﬁﬁkakﬁﬂlof HA 1M and
extracted w The reaction m xture was

E%ﬁ@%ﬁﬂ?ﬁ%é&oéﬁd@?”ﬂﬁcuo and purified by flash
chromat ography (Si 2, Et CAc/Hex 1/9) to afford 0.30 ¢
(97% of 5-chloro-7- nethyl-lndole |, 2-di carboxylic
acid 1-tert-butyl ester 2- hyﬂe@%ter as a light

[ d .
22 e SirurE otk mettuT A H-indle2icarbony - plgeridin vl 3 iy dro-

1-tert- butyl ester 2- et byhzodmidazol-2-one
o

NH

Br

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,

- Acid: 5-Bromo-4-methyl-1H-indole-2-carboxylic acid (described in US 2004053979)
ES-MS m/e (%): 451.5 (M-H").
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To a solution of 0.30 g (0.9 nmol) of
5-chl oro-7-net hyl -i ndol e-1, 2-di carboxylic acid 1-

W@ 2B06ausy| ester 2-ethyl ester in CC4 (10 nlPCT/ORBIOY062984

N- bronosuccini m de (NBS) and 1.1 ng of benzoyl

per oxi de were added. The reacti'on m xture was heat ed

at reflux for one hour and cooled down to RT. The

succinimde was filtered off and the sol vent renoved
under reduced pressure to afford 0.35 g (95% of

7- bronmonet hyl - 5-chl oro-i ndol e-1, 2- di carboxylic acid
1-tert-butyl ester 2-ethyl ester as a light brown

solid. This product was directly used in the next step
(unstable). e)

5- Chl or o- 7- cyanomet hyl - i nddP8MPI&4%i car boxyl i ¢ aci d

1- t( g|12['1Qgi(lyﬂ)loﬁ}si—ﬁ{etl%ylﬁll-hiﬂd&@QQﬁrb-Bﬁyﬁ—[ﬁﬁéri—ﬂihqnylﬂlfl,31di99dro—
g .4 nmo 0 o

7- br omonet hyl - 5- chl or o- bgesiwidazol-2tosar boxyl i ¢ aci d
l-tert-butyl ester 2-ethyl estegr_in DVMSO (10 m) at

RT, 012 g of sodi um cyani de} ded. The reaction

m xture was stirred at RIo o€ hour, poored on a

sat urat ed aqueous anmmoni um chl ori de solution and the
product was extracted wth (EtQAc. The conbi ned organic
phases were dried over Na2 and concentrated in

vacuo. Flash chronmat ography(5i 02, EtQAc/Hex 9/1)

afforded 0.31 g (36% of N
5-chl oro- 7- cyanonet hyl - i ndol e- i carboxylic acid
1-tert-butyl ester 2-ethyl ester a light yellow
oil. f ) 5-Chloro-7-cyanonet hyl -| H kndol e- 2- car boxyl i c

g%hg (:G()tuh il e(?c’ct ?c{inT? an%%ll u} icog 2 0.30 g (0.8 mmol) of
TERT 6 E & RNOnet hS S TN HGI €Y T 2- di car boxyl i ¢ aci d

1Aheid: 1 Ripsridiedit@rl, 2diiyiyd-basbanidarol Q-24€d, (8 ml) at RT

S. .,a 2 mM qf The reaction nixture was
SRR T e bl SHURCER r at eq under
ESooOmibeotrapde (wasHtyaken up in Et OAc and neutral i zed
W t h aqueous NaHCQO3.. The conbi ned organi ¢ phases were
dri ed over Na2Sg 4 and concentrated in vacuo.
Preparative HPLC (30% CH3CN:yandf?Q4 af forded 8 1 ny
(35% of 5-chloro-7-cyanonet hyl -1 Hindol e-2-carboxylic
acil? [ dxogh3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl[-indol-1-yl}-

O

acetonitrile
10
oé\/
N
O .
N
o N
\
Amide coupling according to general procedure I:
- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,

- Acid: 1-Cyanomethyl-1H-indole-2-carboxylic acid
ES-MS m/e (%): 400.4 (M+H").
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as a white solid. Q)
5- Chl or o- 7- cyanonet hyl -1 H-i ndol e- 2- carboxylic acid To

w@2@®8hes1son of 8 1 ng (0.3 mmol) of PCT/EP2007/062984

5-chl oro-7-cyanonet hyl -1 Hi ndol g- 2- car boxyl i ¢ aci d
ethyl ester in THF/EtOH H 20 (5 mM) at RT was added 39
mg of Li OKH 20. The reaction m xture was stirred at 40
OC for three hours and then acidified with aqueous HC
IM The product was extracted with Et OAc and
concentrated under vacuo to afford 7 1 ng (98% of
5-chl or o- 7-cyanonet hyl -1 Hi ndol e- 2- car boxylic acid as
a white solid. ESSMsS me (%9: 232.9 (MH +) . Exanple
47

I -[1-(5-Chloro-lHindol e-2-carbonyl)-piperidin-4-yl]-I
, 3-di hydro-indol - 2-one Anm de coupl ing according to

Al QLI A<kl i ndol - 2- one, - Acid:
5- ChI or o- IH-|ndoIe 2- carboxyllc acid, ESSMs me (9:
394.4 (M+H+) . Exanpl e 48

(4-Benzotriazol -1 -yl - pi per+yag yl ) &5-chl oro-1 Hi ndo
| -2-yl)-met hanoneAm de cog geedy di ng to general
procedure | : - Am ne: N 0

| - Pi peridin-4-yl-1H benzotriazol & - Acid:
5- Chl oro- I Hi ndol e- 2- carboxyl i g/acid, ES-M5s me (%:
380.4 (MtH +) .dains 1. A coqpound of the general

formula (1) vvherel n
To a solution of 1.0 eq. of 1-cyanomethyl-1H-indole-2-carboxylic acid ethyl ester, in a

mixture of THEF/H,O ((9/1) was added LiOH.H,O (1.0 eq.) and the reaction mixture
stirred 6h at RT, acidified to pH2 and then partially concentrated until precipitation of the
crude product which was filtered off and washed with Et,O and then dried to give the
desired product as a light yellow solid (70%,).

ES-MS m/e (%): 199.0 (M-H").

Example 45
{5-Chloro-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl]-indol-1-

yl}-acetonitrile

HN
054
N

N//§
|

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 5-Chloro-1-cyanomethyl-1H-indole-2-carboxylic acid
ES-MS m/e (%): 434.1 (M+H").
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X and Y are selected fromthe conbinations of: X is
NR7 and Yis CO Xis CH2 and Yis C=O X-Y is N=N,

W@ro0x06880 and Y is C=O Rl is hydrogen, G -6-BCREP2007/062984

optionally substituted by CN_og OH, or -(G -

6-al kylene)-C(O-NR aRb; R2 is 4hydrogen, G - 6-al kyl,
C -6-al koxy, -(C - 6-alkylene)-NR cRd -(Gi -

6- al kyl ene)-C(OR f, benzyl, optionally subsitituted
b\Chioe- bryamonethdd16l-indaleo2-Cirbobyalakidl , Ci - 6- al kyl ,

G - 6-al koxy, halo-C - 6-al koxy, nitro, or cyano, or
phenyl, optionally subsitituted by one or nore halo,
hal o-C - 6-alkyl, C-6-alkyl, C -6 koxy, hal o-C -
6- al koxy, nitro, or cyano; i s/hydrogen, halo, or
Ci-6-alkyl; R4 is hydrogen, I d -6-al kyl, hal o-GCi -
6- al kyl ,

Cl
To a solution of 1.0eq. of 5-chloro-1-cyanomethyl-1H-indole-2-carboxylic acid ethyl ester
(prepared according to Indian Journal of Chemistry, Section B: Organic Chemistry
Including Medicinal Chemistry (1989), 28B(12), 1065-8) in a mixture of THF/H,O
((9/1) was added LiOH.H,O (1.0eq.) and the reaction mixture stirred 6h at R/T, acidified
to pH2 and then partially concentrated until precipitation of the crude product which was
filtered off and washed with Et,O and then dried to give the desired product as a light
yellow solid (84%,).
ES-MS m/e (%): 232.9 (M-H").

Example 46
{5-Chloro-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl]-1H-
indol-7-yl}-acetonitrile

cl 0

20

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,

- Acid: 5-Chloro-7-cyanomethyl-1H-indole-2-carboxylic acid (described hereinafter),
ES-MS m/e (%): 434.3 (M+H").

a) 2-[(4-Chloro-2-methyl-phenyl)-hydrazono|-propionic acid ethyl ester

To a stirred solution of 0.55 g (2.85 mmol) of (4-chloro-2-methyl-phenyl)-hydrazine, in
acetic acid (5 ml), was added 0.34 g (2.91 mmol) of ethyl pyruvate. The mixture was stirred

2 hours at 35 °C, poured onto an aqueous solution of sat. NaHCOj3 and then extracted with
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G - 6-al koxy, hal o-GC -6-al koxy, or -0-C 2-io0-al kenyl;
R5 is hydrogen, halo, G -6-alkyl, or G -6-al koxy; or

WOR2008M681R5 ar e bound together to forma ring WEHEP1987/062984

benzo noiety, wherein -R4- R5-.is -O(CH 2)n-O
wher ei n n is 1or 2 R6is hydrogen G -6-al kyl,

t?lg: a%gt% e S(g(?rgl torgg%HE: ph(aﬁs wgrg]i_lti(eq Qer, }\T_aé&j)a_nﬁﬁoliﬁntrated in
Vibubemafﬂord 0302 g% yofsu Hgl-dhﬂdrutkdleﬁwl@hm}é)—hychamno] -propionic
hal o 6- al kyl, G -6-al koxy,
ﬁ%?sfhgesgrgfﬂgﬁ@t Orﬁ]ilf%érsf}héjor cyano, nitro, halo, cyano,

G - 6-al koxy, hal o-C -6-al koxy, hal o-C - 6-al kyl,

bl SSiC—hﬂioraLkme&nfb)I%HrﬁbR 1-carbbeyhiy lacidaotivil ested | y

B OB ST PRt B i pone

piopivhic acid ethyl ester in a sealed tube was added toluene (10 ml) and amberlyst 15

(1.60 g). The reaction mixture was heated at 120 °C over the night.The reaction mixture
was concentrated under vacuo and purified by flash chromatography (Si02, EtOAc/Hex
1/6) to afford 0.22 g (34%) of 5-chloro-7-methyl-1H-indole-2-carboxylic acid ethyl ester as
a white solid. ES-MS m/e (%): 238.1 (M+H").

¢) 5-Chloro-7-methvl-indole-1,2-dicarboxvlic acid 1-tert-butyl ester 2-ethvl ester

To a solution of 0.22 g (0.9 mmol) of 5-chloro-7-methyl-1H-indole-2-carboxylic acid ethyl
ester in CH,Cl, (10 ml), 0.21 g of di-tert-butyl dicarbonate, 0.13 ml of EtsN and 23 mg of
DMAP were added. The reaction mixture was stirred at RT for 2 hours, poured onto an
aqueous solution of HCI 1M and extracted with CH,Cl,. The reaction mixture was
concentrated under vacuo and purified by flash chromatography (SiO2, EtOAc/Hex 1/9) to
afford 0.30 g (97%) of 5-chloro-7-methyl-indole-1,2-dicarboxylic acid 1-tert-butyl ester 2-
ethyl ester as a light yellow solid.

d) 7-Bromomethyl-5-chloro-indole-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester

To a solution of 0.30 g (0.9 mmol) of 5-chloro-7-methyl-indole-1,2-dicarboxylic acid 1-
tert-butyl ester 2-ethyl ester in CCly (10 ml), 016 g N-bromosuccinimide (NBS) and 11 mg
of benzoyl peroxide were added. The reaction mixture was heated at reflux for one hour
and cooled down to RT. The succinimide was filtered off and the solvent removed under
reduced pressure to afford 0.35 g (95%) of 7-bromomethyl-5-chloro-indole-1,2-
dicarboxylic acid 1-tert-butyl ester 2-ethyl ester as a light brown solid. This product was
directly used in the next step (unstable).

e) 5-Chloro-7-cyanomethyl-indole-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester

To a solution of 1.00 g (2.4 mmol) of 7-bromomethyl-5-chloro-indole-1,2-dicarboxylic
acid 1-tert-butyl ester 2-ethyl ester in DMSO (10 ml) at RT, 012 g of sodium cyanide was
added. The reaction mixture was stirred at RT for one hour, poored on a saturated aqueous
ammonium chloride solution and the product was extracted with EtOAc. The combined

organic phases were dried over Na,SO, and concentrated in vacuo. Flash chromatography
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-(CGi -3-al kylene)-Rm wherein Rmis phenyl, a 5- to
6- nenbered heteroaryl, 4- to 6- nenbered

whedoeoesagel oal kyl or 3 to 6-nenbered cycl oal kyPCT/BR2IN7/062984

optionally substituted by onec%)r nore hal o,
hal o- Gi - 6 al kyl, G -6-al kyI 6- al koxy,

E&alb?i_ Ac/ X??i()%/dgf o‘%Cf IT(IP 3l 36%%)\Mr“%hc}%qrr08é—%n§n8mr$ghy? 1r)}dole 1,2-
diambexyhc-alaﬁﬂ-l RGt-butgl es(arQCdfh;a)esteqS@)hgh{ @l ¢iCH 2) n- O,

. -O 2;. S hydr ogen

TG deplemdﬁ r(’_bf [))50 |g)(d180@ﬂhﬂl) (ﬂ 6Lc$hlor@7 Gy‘aabkl)éthyl ﬁlﬂi(ﬂb C2-dicarboxylic acid

R B eries TeGHERUBH Ly 0y af BULH et of TEA. The reaction

mikeurowal skiyde@ AERT NkdRk, hoMaeh& EdSthnﬁﬁl@d Rnad¢r8a8@s IThe crude was taken

|nde endent |y hydrogen or G -6-alk or .and Rb, or
AR %’dléiel‘férﬁhﬁdt"l‘fﬂl HBleARY Ne@@ﬁ%t It pgiquaéygagpgphases were

Qﬁé{ﬁ&vefr NaB@ Jrich%n@éntl%'téﬁ iRARRY. eekparkioE e el ©0% CH3CN / H,0)
conprising one or two heteroatons selected fromthe

ffardpd 8F mgi (87 Vg eh>-cbleyerarcyanemethyk Ui indele- 2reprboxglic agid ethyl ester
Rh, @hke §2@h i ndependently hydrogen, G -6-al kyI

¢) 5-Chloro-7-cyanomethyl-1H-indole-2-carboxylic acid

To a solution of 81 mg (0.3 mmol) of 5-chloro-7-cyanomethyl-1H-indole-2-carboxylic
acid ethyl ester in THF/EtOH/H,0O (5 ml) at RT was added 39 mg of LiOH.H,O. The
reaction mixture was stirred at 40 °C for three hours and then acidified with aqueous HCI
IM. The product was extracted with EtOAc and concentrated under vacuo to afford 71 mg
(98%) of 5-chloro-7-cyanomethyl-1H-indole-2-carboxylic acid as a white solid. ES-MS
m/e (%): 232.9 (M-H").

Example 47
1-[1-(5-Chloro-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-indol-2-one

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-indol-2-one,
- Acid: 5-Chloro-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 394.4 (M+H").

Example 48
(4-Benzotriazol-1-yl-piperidin-1-yl)-(5-chloro-1H-indol-2-yl)-methanone



-C(ORe, or -S(O2R wherein Re is selected fromthe
group of hydrogen, C -6-al kyl, and phenyl, optionally
wawsoedist ed by one or nore hal o, hal o- G - 6- al RFI/EP2007/062984
G -6-al kyl, G -6-al koxy, halo-{ -6-al koxy, nitro, or
cyano; or Rc and Rd , or Rg and Rh together with the
nitrogen to which they are bound forma five or six
4 oRe_gr two heteroatons
sel ected fromthe group of A} t Negén oxygen and
sulfur; or Rc and R, or °Rg an Rtogether with the
nltrogen to which they areybound form

i soi ndol e-1, 3-dione; R i @I ected from hydrogen,

G -6-al kyl, G -6-al koxy; phenyl, optionally
substituted by one or nore|hal o, hal o-G -6-al kyl,

G -6-al kyl, G -6-al koxy, aako=Ci - 6-al koxy, nitro, or

cyano; or a pharnaceuti c:;\ill @ eptabl e salt thereof.
2. The conpound of formula ( according to claim1,
wherein Rl is rogen of al kyl, optionally
S04 lgﬂawr%ﬂgageﬁqa Emc‘ﬁi‘g &orrpound of formul a
( Anif& ¢ aFiférin Loyl ClFRbBA b t9sz0R, Wherei nR2 is hydrogen,
- Acid: 5-Chloro-1H-indole-2-carboxylic acid,

5 ES-MS m/e (%): 380.4 (M+H").
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G -6-al kyl, G -6-al koxy, -(Ci -6-al kyl ene)-NR cRd,
wherein Rc and R are each i ndependently hydrogen,

WO a{o®)e81e4 or - S(O) 2R wherein Re is sel ected fPOIEPIN07/062984

group of hydrogen, G -6-alkyl, ST phenyl, optionally
substituted by one or nore hal©, halo-G - 6-alkyl,

G -6-al kyl, G -6-al koxy, hal j - 6- al koxy, nitro, or
cyano, or Rc and Rd toget herg\;%%tnﬁ the nitrogen to

whi ch they are bound form i soi ndol e-I, 3-di one,

-(G -6-alkylene)-C(OR f, wherein Ris selected from
hy dr 8 gempoend ef gelegneraldprigulal(Woxy, or phenyl ,
optionally substituted by one or nore hal o, halo-C -
6-al kyl, G -6-alkyl, G -6-al koxy, halo-C R®6-al koxy,

nitro, or cyano, X .
Y’ R
\
N
10
R
R? R? R
4
R N
AN
R® N O
6 }Q1
R (1)
wherein

Xand Y are selected from the combinations of:
Xis NR” and Y is C=0,
Xis CHy and Y is C=0,
X-Y is N=N, or
Xis Oand Y is C=0;
R'is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH, or
-(Cy.¢-alkylene)-C(O)-NR°R";
R’is hydrogen,
Ci-¢-alkyl,
Ci-¢-alkoxy,
-(Ci-6-alkylene) _NR°RY,
-(C1.¢-alkylene)-C(O)R’,
benzyl, optionally subsitituted by one or more halo, halo-C;_¢-alkyl, C;.s-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano, or
phenyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
R’is hydrogen, halo, or C,¢-alkyl;
R*is hydrogen,
halo,
Ci-¢-alkyl,



benzyl, optionally subsitituted by halo, halo-G -
6-al kyl, G -6-al kyl, G -6-al koxy, hal o-GC - 6-al koxy,

WmRa0B06818¢ cyano, or phenyl, optionally subsitPCUERWHODY62984
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hal o, halo-G - 6-alkyl, C -6-alkyl, G -6-al koxy,

hal o- G - 6-al koxy, nitro, or cyano. 4. The conpound of
formylia £1) jaecording to any one of clainms 1 to 3,
V\hemégilkr)} C?—'%Zf 2111(3‘}’(f’hydr ogen; halo; G -6-al kyl; or

C - 6€aj-llbwyy, or R and R are bound together to forma
ring, with the benzo noiety, wherein -R4- R5- is -O(CH
2) n-@%ﬁéfag]f%yhori s 1 or 2.5. The conpound of fornula
(1) aoangblkgnlio any one of clainms 1to 4, wherein R5

[.s. hydrogen, G -6- yl, .or Ci-6-al koxy, or Rand R
ke s "SRG b G ke e dfbPag wi (1 the bengo.
5PREANE RWre b tdRétheRRrfoith aride(vath2)he-HehzdMh@ie@y, ivhierdis
lor 2,, 6; The gongound\m%f formula (1) according to any
one ot —Bi-atsm®-(Clly0- Whewer SRS hydr ogen,
R ts6hwlrkydn, optionally substituted by CN or OH -(G -
6-al kyl ene) - NR gRh wherein Rg and Rh are each
i ndependkit pptierllz sulsgtytedhy fYddden, or G -e-al kyl ;
or wher, elkyRdcpRGeRN together with the nitrogen to
whi ch t eY are bound form

-(Ci-¢-alkylene)-C(O)-NR'R/,

-O-benzyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,

Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,

nitro,

halo,

cyano,

C1_6—alkoxy,

halo-Ci.¢-alkoxy,

halo—C1_6—alkyl,

-(Cy.¢-alkylene)-C(O)R’,

phenyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,
-(Cy-5-alkylene)-R™, wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-
membered heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, halo-C,¢-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
or R’ and R® are bound together to form a ring with the benzo moiety, wherein
R’-R’- is —~O-(CH,),~C(O)-,
-C(0)-(CH;)n-O-, or
—0-(CH;),—O—whereinnis 1 or 2;
R is hydrogen or C,-alkyl;
R%, R%, R", and R'! are each independently hydrogen, halo, C; ¢-alkyl, halo-C; ¢-alkyl,
Ci-¢-alkoxy or halo-C,.salkoxy;
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a five or six nenbered heterocycle conprising one or
two heteroatons selected fromthe group of nitrogen,

wo@200806818nd sul fur; -(C - 6-al kyl ene)-C(O) - NR BERI/EP2007/062984

wherein Rland R are each indeg&idently hydr ogen; d
-6-al kyl; -(CG - 6-al kyl ene)-NR"kRL; wherein Rk and
iea I nde ent | drogen or C -6-al kyl; or
E%%ﬁdRﬁngogeeﬁ%r mﬁ’ dnt4)yn|trogen to which they are
bounbydrogam, a five or six menbered heterocycle
conp |suﬂﬁlone or two heteroatons selected fromthe
grou trogen, oxygen and sul fur; -O benzyl,
opthnakhyqﬁmbﬁbmﬁkbted by one or nore hal o, halo a -

o 2SI s R A it PsRpeSy kY Plr SR gn gl

hal oofR* arﬁl [EH, KﬂR‘ya,ndrRi't(%'eﬂier whthahKiitioged € which they are bound form a

6- alkylep L wherein Ris selected from
1ve OI' SIX 1’1‘16

ered heterocycle comprising one or two heteroatoms selected

from the group of nitrogen, oxygen and sulfur;
R%, R?, R& and R" are each independently
hydrogen,
Ci-¢-alkyl,
-C(O)R’, or -S(O),R®
wherein R® is selected from the group of
hydrogen,
Ci¢-alkyl, and
phenyl, optionally substituted by one or more halo, halo-C,_-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;

or Rand R?, or R® and R" together with the nitrogen to which they are bound form

a five or six membered heterocycle comprising one or two heteroatoms selected

from the group of nitrogen, oxygen and sulfur;

or Rand R?, or R® and R" together with the nitrogen to which they are bound form

isoindole-1,3-dione;
R"is selected from
hydrogen,
Ci-¢-alkyl,
Ci-¢-alkoxy; or
phenyl, optionally substituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;

or a pharmaceutically acceptable salt thereof.

2. The compound of formula (I) according to claim 1, wherein

R'is hydrogen or C,¢-alkyl, optionally substituted by CN or OH.

3.  The compound of formula (I) according to claim 1 or 2, wherein
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hydr ogen; G -e-al kyl; G -6-al koxy; or phenyl,
optionally substituted by one or nore hal o,

Wh2008/065186- al kyl , C -6-al kyl, G -6-al koxy, PCT/EP2007/062984

hal o- G - 6-al koxy, nitro, or cyano, phenyl, optionally
subsitituted by one or nore halo, halo-GC -6-al kyl,

9;56519&13%/4 , G -6-al koxy, halo-C -6-al koxy, nitro, or
cyano; -

& - 3-al kyl ene)-Rm wherein Rmis phenyl, a 5-
to 6C€nenthel ed heteroaryl, 4- to 6- nenbered

het er.ocycl oal kyl or 3 to 6-nmenbered cycl oal kyl, each
opt i hﬁgﬁ\?x}’substitut ed by one or nore hal o,

hal 0-(C, z-ataldey)-NRRYE 6- al kyl , Ci - 6- al koxy,

hal o- G - 6: al kaxy, ,njstro, or anp; or or R5 and R6 are
bound t o§BERErK 1a5df s SR indPGRdH W he benzo i oty
wherein - R5-hydogens - O (CH 2)n-C(O - - O-(CH 2)n-G,

or -O(CH2)n- wherein n.is 1 or 2; 7. The conpound
of formula (19903308%‘?(9@21%0 any one of clains 1 to 6,

wherein R6 is hydragan: ilecLrealtkomh thaRbipbal Iy
substituted by CN or OH, -O benzyl, optionally
subsitituted by one yidregspe hal o, hal 0-Gi - 6-al kyl,

G -6-alkyl, G -6-al @ngyalkﬁa&p- G -6-al koxy, nitro, or
cyano, or nitro; or and R are bound together to form
a ring with the benzthenvh eptonalljysylstitiited by one or more halo,

halo-Ci.-alkyl, C;_¢-alkyl, C;.¢-alkoxy, halo-C.e-
alkoxy, nitro, or cyano, or
R® and R? together with the nitrogen to which they are bound form
isoindole-1,3-dione,
-(Cy.¢-alkylene)-C(O)R’,
wherein R is selected from
hydrogen,
Ci-¢-alkyl,
Ci¢-alkoxy, or
phenyl, optionally substituted by one or more halo, halo-C,_-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
benzyl, optionally subsitituted by halo, halo-C,.¢-alkyl, C;_¢-alkyl, C,.s-alkoxy,
halo-C,.¢-alkoxy, nitro, or cyano, or
phenyl, optionally subsitituted by halo, halo-C,.-alkyl, C;_¢-alkyl, C,.¢-alkoxy,

halo-Ci.¢-alkoxy, nitro, or cyano.

4. The compound of formula (I) according to any one of claims 1 to 3, wherein
R*is hydrogen;

halo;

Ci-¢-alkyl; or

Ci-¢-alkoxy;
or R* and R’ are bound together to form a ring with the benzo moiety, wherein

-R*-R’- is =O-(CH,)s—O- wherein n is 1 or 2.



-R5- R6- is -O(CH2)n-C(O- -C(O-(CH 2)n-O wherein
nis 1 or 2., 8 The conmpound of fornmula (1) according
wo 008/0§818he of claims 1 to 7, wherein X i s NR7PGHEP2107/662984
C=0 9. The conpound of fornuj%_(l) according to any
oneof claims 1 to 7, wherein Is CH2 and Y is C=0

0. e SRBAUS Bl IOLk ik SRR B3 400
Rhsfh:ydmg@, Cll)amyborch pglkbgy,any one of cl ai ms 1 to 7

O. 12. The
f)]b]?r el (EFS: %o%c? QOI% thr ‘g)g_ggtaéaqgrvglg}&he%ngzo moie whereln
{5- BrRﬁ‘nfB -2is[-O- (QHY ¥ 2wBeirhy tricedenzoi mi dazol -1 -yl ) -p

i peridine-Il-carbonyl]-indol-lyl}- acetonitrile,

N-{5- Met hoxy- 2- [ 4- (2- oxo0- 2, 3-di hydr o- benzoi m dazol -1 -y

b) - PTREEI A ETd offfaﬂ’rﬁlﬂblﬂ)]at&dﬂdﬁ@(ib any one of claims 1 to 5, wherein
6y|%,‘6fr ni tro- benzam de,

B- B B518e90: { 5- met hyl - 2- [ 4- (2- oxo- 2, 3- di hydr o- benzoi i d

azol el z ¥yt B ﬂ?&{alllﬁlslﬁ&uhﬁ@dbﬁﬂw droH,

| Hi ndol - Iv‘; benzam de,

{2- [Z(QQQE‘@Y ng) @Réﬁ{hydro benzoi m dazol -1-yl)-piperidin

e-| - car bepykin reHndNdake SickliddepRERinkl§ s@@dté’d o d?&o)teﬁror
I-[I-(7 BenZéoni;ll—l-lnerCarbony -piperidin
Yo

]1-1, 3-di hydro-bdk¥oi mi dazol - 2- one

{ 5 Cnl or & vgllae[r%gsf aﬁ?ﬁﬁh%o dﬂjl ﬂii] t? ¢ RRR%RH T 4878/ thy ¥ bound form

pi peri di ne- onyl
a five or six membered heterocycle comprising one or two heteroatoms

selected from the group of nitrogen, oxygen and sulfur;
-(Cy.¢-alkylene)-C(O)-NR'R!
wherein R' and R’ are each independently
hydrogen;
Ci-¢-alkyl;
-(Cj-¢-alkylene) -NR*R;
wherein R* and R! are each independently hydrogen or C, ¢-alkyl;
or R and R’ together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
-O-benzyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
C-1-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
nitro;
halo;
cyano;
Ci-¢-alkoxy;
halo-Ci.¢-alkoxy;
halo-Ci.-alkyl;
-(C1.¢-alkylene)-C(O)RS;
wherein R is selected from
hydrogen;
Ci-¢-alkyl;
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acetonitril e,
{5-Chl oro-2-[ 4-(2-o0x0-2, 3-di hydro- benzoi m dazol -1 -yl ) -

W@Lrpsenssishe- | - car bonyl ] -1 Hi ndol - 7-yl }-acet oni BCT/ER2007/062984

[ -[1-(5-Chloro-I Hindol e-2- cargynyl) pi peridin-4-yl]-I
, 3-di hydr o-i ndol - 2-one, or
(4 Benzotri iperidin-I-yl)-(5-chloro-IHindo
| -2-yl)- netﬁéﬂ%ng:%fép A process for the preparation
of conpoundspladnyk, opmﬂadiy (shl)stlaued)byj bngot moad ladlenhh]o-C,_6-alkyl,

comw 313 the Schgl, Koo oy CTBANN, Ml S
c onpphungl, obtibinslibsifituted Wyhereairindit htlo, Rilo-E8-dlloyl R1s-alkyl,

X and Y are as defined in claiml1l. 14. A process for
the preparatlkox, bhloconpdlionys rfrofaciianicd (1) accor di ng

e %ﬁmﬂﬁ%@% h S%%glgﬁisgiﬂﬂ%ém '8 Sl%gggm%ﬁteroarﬂ, 4- 10 6-

R*-hal , #enderd @te@@dﬁ@l@uﬂkﬁl &f3 t@%ﬂﬁfeﬁibefe@rdy&lbﬁkﬁl )
mhereln Rl to R8 are a defi ned

clai m 1with ‘%aﬁ]é OBPW@@U‘MI&W@Y Pge ﬂb{nOH? g hajo-Cie- alk‘/l

corrpound formil ac(l alkﬁb@:ﬁg mﬁQqu hQ]Y) @,. Mlﬁ&ﬁﬁ%ﬁ'@ C&rc‘}lérﬁﬁ or
any one of clalns

pr nfmdaR (a ba%b?%?thgr Moaw rmgém&h tf@|bsn#smplq% ‘Ailzr%r

a usqflﬁ6tge(9q@ygpttpg)or treatment of dysnenorrhea,
hypertensi on, chronic heart failure, inappropriate

secretion of-G(&3dgiessOn,orl i ver cirrhosis, nephrotic
syndr one, °b§§%§#ﬂf @QﬂgﬂJih%ﬁsgl§9rder anxiety and
s 17. iti

depressive disorde armaceuti cal conposition
conprising a conpound of fornula (1), according to any

one ¢ gA (th oftfgrni% %ﬁﬁccoramg maﬁ\g&tlé 8facla[1&9q7%8%' herem

dccor |ng
R®is hydrogen,

Ci-¢-alkyl, optionally substituted by CN or OH,
-O-benzyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano, or
nitro;
or R’ and R® are bound together to form a ring with the benzo moiety, wherein
R’-R’- is —~O-(CH,),~C(O)-,
-C(0)-(CHy)4-O- whereinnis 1 or 2.,

8.  The compound of formula (I) according to any one of claims 1 to 7, wherein X is

NR” and Y is C=0.

9.  The compound of formula (I) according to any one of claims 1 to 7, wherein X is

CH, and Y is C=0.

10. The compound of formula (I) according to any one of claims 1 to 7, wherein X-Y is

N=N.
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agai nst dysnenorrhea, hypertension, chronic heart
failure, inappropriate secretion of vasopressin, liver

W@resleHBE, nephrotic syndrone, obsessive conpRdBHERM07/062984

di sorder, anxiety and depressiye disorders. 19 Use of
a conmpound of formula (I), according to any one of

£ B bRt b AR b MG TE e x 0
arsd Yise€w0. agai nst dysnenorrhea, hypertension, chronic

heart failure, inappropriate secretion of vasopressin,

liver cirrhosis, nephrotic syndrone, obsessive

canpuhstotepdlirmiosfdermulai®i ehich adwdledepifessi ve di sorders.
F&Bromg—Zi— [q\—/&r—](t))gogg.’)?dsfhy ?g’— rerilzbo?r%i a%cr)l?{ —r))ﬁppq[\)/eeridine— 1-carbonyl]-indol-1-
yl}-acetonitrile,
N-{5-Methoxy-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl]-1H-
indol-3-yl}-2-nitro-benzamide,
4-Fluoro-N-{5-methyl-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-
carbonyl|-1H-indol-3-yl}-benzamide,
{2-[4-(2-Ox0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl] - 1H-indol-3-yl}-
acetic acid ethyl ester,
1-[1-(7-Benzyloxy-1H-indole-2-carbonyl)-piperidin-4-yl|-1,3-dihydro-benzoimidazol-2-
one,
{5-Chloro-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl]-indol-1-
yl}-acetonitrile,
{5-Chloro-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl |- 1H-
indol-7-yl}-acetonitrile,
1-[1-(5-Chloro-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-indol-2-one, or
(4-Benzotriazol-1-yl-piperidin-1-yl)-(5-chloro-1H-indol-2-yl)-methanone.

13. A process for the preparation of compounds of formula (I) according to claim 1,

comprising the step of reacting a compound of formula (II):

R R?
4
R A\ OH
R’ N O
R® R’

with an amine of the formula 1
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R8
X
Y/ R9
\
N
10
R11 R
N
/

(1)
to obtain a compound of formula (I), wherein R'to R®, R® to R", X and Y are as defined in

claim 1.

14. A process for the preparation of compounds of formula (I) according to claim 1,

comprising the step of reacting a compound of formula (I-1)

10
R3 2 R11 R
4 < S
R N

R
A\

5 N
\
H

R @]

6

R (I-1)
with an electrophile of formula R'-hal, to give a compound of general formula (I), wherein

R' to R% R¥to R'!, X and Y are as defined in claim 1 with the proviso that R' is not H.

15. A compound formula (I) obtainable by a process according to any one of claims 13
and 14.

16. A compound of formula (I) according to any one of claims 1 to 12 for a use in
the prevention or treatment of dysmenorrhea, hypertension, chronic heart failure,
inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome, obsessive

compulsive disorder, anxiety and depressive disorders.

17. A pharmaceutical composition comprising a compound of formula (1),

according to any one of claims 1 to 12.
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18. A pharmaceutical composition according to claim 17, wherein it is useful
against dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of
vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety

and depressive disorders.

19 Use of a compound of formula (I), according to any one of claims 1 to 12 for

the preparation of a medicament.

20. Use according to claim 19, wherein the medicament is useful against
dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of vasopressin,
liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety and depressive

disorders.

21. The invention as described hereinabove.



