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woLND @Y LCARBONYL-PIPERIDIN-BENZOIMIDAZOLDE R AP 64075

AS VIA RECEPTOR ANTAGONISTS The present invention relates to
compounds of formula (I):'s OI/R N [%’-N (D 2R3 1 N4 R wherein the
dotted line is either nil or a double bond; R1is H, 5 or is C1.6-alkyl
@Eptio %substituted by CN, or is aryl, 5 or 6 membered heteroaryl or

| which are optionally substituted by one or more B, or is
-(CH2)m-Ra wherein Rais: CN, 10 OR', NR'R", C3,6-cycloalkyl, 4 to 7

heter,
Y e P RS
-(CH2)"-(SO2)-Rb, whereirgﬁgﬁé’:"fﬁﬁe@ﬂélé@wl 136-alkoxy,
C3_6-cycloalkyl, (CH2)m NR"R"™, NR'R", 20 C3-6-cycloalkyl, 4 to 7
embered-heterocyclpal ryl. or 5.0r embered heteroaryl which
BTSRRI ShnShr B, R ogetmer wit
the indole ring to which they are attached form a 5 or 6 membered
heterocycloallcyl which can be substituted bsz,rOR6

wherein the dotted line is either nil or a double bond;
R'is H,
or is Cy¢-alkyl optionally substituted by CN,

L]

or is aryl, 5 or 6 membered heteroaryl or sulfonylaryl which are optionally
substituted by one or more B,
or is -{CHj) p-R" wherein R"is:
CN,
10 OR,,
NRIRY
Cys-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CHy)a-(CO)-R® or -(CHa)s-(S02)-R’, wherein R’ is;
15 Ci.¢-alkyl,
Cy.¢-alkoxy,
Css-cycloalkyl,
(CH.) m“NRiiiRiv,
NRR*
20 Ci¢-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryi which are optionally substituted by one or more B,
or R and R together with the indole ring to which they are attached form a5 or

6 membered heterocycloalkyl which can be substituted by =0;
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WO 2007/009906 PCT/EP2006/064075 -2 R2 is one or more of H, OH,

woaleydeddopitro, Cl.6-alkyl optionally substituted by - NR™R™ peirGeplsteiie4075
-O-CH2-C2.6-alkenyl, benzyloxy, or two R2 may form an oxo or dioxo

bridge together with the indole ring to which they are attached; 5 R3 is H,

973l halgy Qi QHR, WRSRaID, RNShitrh &gl Gt

wBsided by -

-(CH2)~INRs{]~N 5 or 6 membered heterocycloalkyl option;mlf:/% substituted
by Ci_6Mtt, - Srie BFEaroHare st Srd AvsaHy substituted by

halo, -OftC@)&Isbagltfoy dboap by di¢OO) R tophtrei R tis:@ dalkyle to

optiona
etero

il ] E?Q:R% %@’ or nitro, or Rd is aryl or a 5 or 6 membered
a%, Wkl)’lt?}: are op%}lonally substituted by halo, nitro, Cl_6-alkyl or

E186-hdibalkyl; Rl is one or more of H, halo, Cl-6-alkyl or C1-6-alkoxy or
two R maysfRam.an oxo or dioxo bridge together with the phenyl ring to

which they are.attached; 20 is H, Cl-6-alkyl, -(CH2)ro NR'R", aryl, or
O o P e b

erein is Jl%fR'R" or 4to7

membered-hétesadiloalkyl, when the dotted line is nil, or is nil when the
dotted line is gdpyblevipad; R6 is nil when the dotted line is a double
bond; R7is H, 25 Cl or,.NRrR1, with Re and Rf are H or Ci_6-alkyl or Re
and RR toget%?fﬁ% ﬁitrogen atom to which they are attached form a

5 or 6 membered mmmmmmhmwmwbgmmmm;@aww,
or R6 agd R togather fanm aitsQ.aroup phendisdatigd,jne is nil; 30 B

is halo, ON, NR'R""CI-6- Ikyl optionally substituted by CN, halo or
Cl-6-alkoxy, @@%-alkoxy, Cl.6-haloalkoxy, C3-6-cycloalkyl,

-C(0)O-Cl-6-athy:OE(Q)LMRIR", - C(O)-Cl-6-alkyl, -S(0)2-C7.6-alkyl,
-S(0)2- NRR , (CR\BIHREN Y Oein R is €y -alkyl optionally substituted by halo

or nitro, or R% is aryl or a 5 or 6 membered heteroaryl, which are
optionally substituted by halo, nitro, Cy¢-alkyl or C;.¢-haloalkyl;
is one or more of H, halo, Cp_¢-alkyl or Cy¢-alkoxy or two R may form an oxo
or dioxo bridge together with the phenyl ring to which they are attached,
is H, Cr.e-alkyl, -(CH)n-NR'RY, aryl, or -(CHy)n-(CO)-R” wherein R” is NRR" or
4 to 7 membered-heterocycloalkyl, when the dotted line is nil,
or is nil when the dotted line 15 a double bond;
is nil when the dotted line is a double bond;
H,
Cl or,
NRR!, with R® and Rl are H or Cy.¢-alkyl or R® and R together with the nitrogen
atom to which they are attached form a 5 or 6 membered heterocycloalkyl which
may be substituted by Cy.¢-alkyl,

or R® and R’ together form a C=0 group when the dotted line is nil;

Bis

halo, CN, NR'RY, Cy.¢-alkyl optionally substituted by CN, halo or Cy.¢-alkoxy,
Cy.¢-alkoxy, Ci¢-haloalkoxy, Cse-cycloalkyl, -C(O)O-Cy¢-alkyl, -C(O) NR'RY, -
C(O)-C.e-alkyl, -S(0)2-Cr.e-alkyl, -S(O)2- NR'RY, (CR¥R™),-phenyl, or
(CR™R™),-5 or 6 membered heteroaryl wherein the phenyl or 5 or 6 membered
heteroaryl moiety is optionally substituted by one or more substituent(s)

selected from the group consisting of:



(CR™R™)"-5 or 6 membered heteroaryl wherein the phenyl or 5 or 6

wonemipeyad heteroaryl moiety is optionally substituted by onepariveeress/ 064675
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substituent(s) 35 selected from the grou_quonsisting of: WO 2007/009906
PCT/EP2006/064075 -3 halo, CN, NR'R", C1-6-alkyl optionally

substituted by GI\N@N CIRGRAIKDXYallel_dpallaxiy Shsbialoalka,or Cys-alkoxy,

C3-6-cycloalkyl, -G(O)O-Cl-6-alkyl, -C(Q)- NR'R", -C(O):Ci-6-alkyl, .
-S(0)2-Ci-6-3 k;‘na%éé)(’é)ﬁﬂ%%ﬁﬁk"@g?hﬁ%%%“%{6&@9233&“”‘5’1 -C(O)-
Ci_6-alkyl-NRIRR, (CO)CCi-8latkylSCIOf-NRng -8(0):- 3V8iRs:alkyl,
R%Qi)?{*%&g@i?@}{é-‘a[kﬁ,(@?_%:aﬁl@ﬁ&'ié?“ﬁ“,aE@@'b@&?_Jﬂaﬁinté(@iMRﬁR”, -C(O)-
ISito6; n isOto4; as well as pharmaceuytically acceptable salts thereof. 10

The corhp6iEHd OWPﬁiéhﬁ(ﬁlﬁﬁ]a‘i}‘égh@ﬁi 56k asymmetric carbon

Rtbimd. RAecoRIimgly, dhépresent invention includes all stereioisomeric

forms o{StQ?OC@mpounds of formula I, including each of the individual
enantiomers and mixtures thereof. It has been found that the compounds

Bf formd!%@(tl‘) fiave a good activity on the Vla receptor. Therefore, the

Rt RIovIses thelyseebabrepaunerebformula (1) or 15 a
pharmaceutically acceptable salt thereof in the manufacture of

medicaments for the treatment of dysmenorrhea, hypertension, chronic

heart FaRGraDRoamsop fatesde fEBRY SPULEB pRIBS RS BICE HgERN atoms,
Aepliaitigl gyhdrgmen ohsessive teinpedsiNadisiidencanXmussaithe compounds
deRiesely?, HisRlBRPAARIRSHI %A AR AR RRRUAR MR oo
produced By the paFaventricular 20 nucleus of the hypothalamus. Three
vasopressin receptors, all belonging tq the class | G- protein coypled ..
rocor e RO e TS R g B e R iy on e
VYascetapiomdbtrainiscias langn tkerneoaiigtébes st vivwprvavéeépopiga (D or
eyRieRsaRdinicihe Lrinandpituliaryogiant e thaM2kecapione Eupiessethinhe

he kidn hereitr a xcreti n |ate . .
B e P i broprage segotion
Al YR BIFSHHONE A R RARRT s HECHS e i PIE ot BR sikcalizprder.
amtidiuresisdépriei rdinordsopressin acts as a neurom.odulator and is

elevated in the amygdala during stress ( Ebner, K, C. T. Wotjak, et at. _
(2002 asPRiessth sWith Fhiti By 61 PaRBAPeBEIH e leBReuRsthiPvtHBe paraventricular
amyadala de Medtlatenstie THeRPRg sHatagiesdpitaisaliFBHdYRIN@Sthe class I G-
15(2): 384-%). The Vl]a receCp{{%r

protéin coupled receptors, arc known. The Vla receptor is expressed in the brain, hiver,
vascular smooth muscle, lung, uterus and testis, the V1b or V3 receptor 1s 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 neurchormone 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 {riggers vasopressin release within the amygdala to

modulate stress-coping strategies in rats.” Bur J 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 Vla knock-out mouse show a reduction in anxious behavior in the plus-
maze, open field and light-dark box ( Bielsky, L. F., 8. B. Hu, et al. (2003). "Profound
Impairment in Social Recognition and Reduction in Anxiety-like Behavior in

Vasopressin - Vlia Receptor Knockout Mice." Neuropsvchopharmacologyy. The



30 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 Vla knock-out mouse
show a reduction in anxious behavior4in 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
dw‘;”%éﬁé%%%%?sé{é‘ \/,JﬁFF%g%RBQI gﬁggkﬁﬁ%%?'Ié)hgonucleotide injection 1in the
ﬁeu*ropsychopharmaco OW). Tﬁe 4 Jownregulation of the Vla receptor 1
sepusIngisastsEaSeT ol agiit o fE M BEDAVIATH 286 StEM Bis®- (atsEgTEeT. ot &-
(19%‘%8.3‘?@@%@0%%@%5@@% ' pﬁlﬁtﬁ%@ﬂ@@@h&dﬁ&}?ﬁ&%ﬁh@dihﬁ?& sefb@m reducss
1995). "VI vasopressin receptor.antisense oligodeoxynucleotide into . .
VoSBT FEUIR G \ARABReUSI PR G, Gociar B Gt R AbiESS, Shdf
ReanfetyS@latsd behavior in rats.” Resul Pent 54(2): 229-39). The Vla
receptor is also mediating the cardiovascular effects of vasopressin in the
brain by centrallyregulating-bleedpressre andheartratednthessolitary n the
__tract nucleus (Michelins, L C. and M.Monr%p(l?%ﬁ. 'fEndQEéeﬂggs feact nuclows
DT SO TSI MG HHIEES e O arHiovaSUtar PE&hdrised th exdteige " ARN N1
(MVi¥rAtad Sci 89AnH98211)otnithel pefiphryd dnduces thercotsractiondfites the
car\ﬁ?osx%.&:%ﬁ Srpe%?gé @suf%cégér@ﬁg chronie iphibjtion. %me 80 I"ECER tor periphery it
Improves hemodynamic parameters ifi myocardial infarcted rats ( Van )
indKerelkhoven RO L AINRATZEH, BRAR (RO0PKICCAPGNERIEE SPESRIRAF(PAYDE Via
mc,@ﬁ!ofaol%{ﬁ%vé@cgleﬁ%@mwwim@m@&ts;ﬂemy&ﬂmgﬁniglfdm@aalmg ( Van
infarcted rats

" Eur 1 Pharmacol 4}@3@-2 1 135-41). Thus vasopressin ;.
ReTEEPIGh aalg oA S oot e et BERE i 16 oMb 10 V(2
recdysmencirhearhypertension;: chilonichebre faikire mifapprbpriatesadratiarm aco
44%1 ygsgg)éfgﬁ%in, liver cirrhosis, nephrotic syndrome, obsessive compulsive
sorder, anxious and depressive disorders. The preferred indications
with regard to the present invention are the treatment of anxiousand .. .
deprBYS A IO teFE R OTri A FSE HEp B “fietefs ProvAGREE ShpGunag 6™ <
avthergeneral fosmuar(dR’ REROR2  heart  failure, inappropriate secretion of
vasepresé'm, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxious

and depressive disorders.

The preferred indications with regard to the present invention are the treatment of
anxious and depressive disorders.



R wherein the dotted line is either nil or a double bond: R'is H. or is

G-6-alkyl optionally substituted by CND, or is aryl 5 or 6 membered

heteroaryi or sulfonylayl which are optionalLy substituted by one or more

R. oris -(CHa),,-R' wherein Ra is: OR5 C3_,-cycloaky'. 4 to 7

membered-hgt%rogyciosalkvcimaryl, %resrgr 6.rQemq:ered ‘h%teroarvl which ¢

are bPtioRally substititad by dne or more R.or & ~(CHAJA-(COTRY of SeHt  the
gelefSOajRevhergin Rhis: C;_6-alltyl, Cl_6-allwxy. C .6-cycioalkyl,

CHa)m R™T'C_coa _y .4 to 7 membered n terogy .oallcv., a. yi. or 5 or 6

membered heteroaryl which are optim—f ituted gynfone or more or

R. and. R3' together vnth the styolt ring to which theyla r- form. ae or 6
membered heterocycioalycyl which can be su §tit\uted! by =0: R" is one or
more of ri.. 01 -1, hal ,\\itr ...6-ah; ptionall‘ﬁs\gt d byry NRtaRn.
G_6-alkox.;, O-Ckk-Cz1 aln nvi %yloxy. or two. R+ n'fay form an oxo or
dioxo bridge toget er-wit Q ole. rind to which are attached;
R'is H. or is halo. 4b oris -(CO):R’". wherein R’ is: C,.6rdlkyi,
-(CH2)"-NRR" (CH2),..NR"tR™, % or 6 membered heterocycloalkyl
optionally substituted by Ci_6-allcyl, ar is Ci. 6-alkyl or aryl, which are
e S B P O R e

R s H,

or 18 Cre-alkyl opuionally substututed bv ON,
or is aryl, 5 or 6 membered hetercaryl or sulfonylaryl which are optionally
substituted by one or more B,
or is -{CHa) n-R* wherein R" is;
CN,
OR,,
NRR",
Cae-cveloalkyl, 4 10 7 membered-heterocycloalkyl, aryl, or 5 or & membered
heteroaryl which ars optionallv substituted by one or more B,
or 18 -(CHale-{COJ-R” 0 ~(CH a1, ~(S00)-R®, wherein R is:
Chg-allevl,
Cre-alkoxy,
Ca.g-cvcloalicyl,
~(CHalp-NR™R™,
NRRY,
Cse-cveloalkvl, 4 10 7 membered-neterocyeioalkvl, arvl, o7 5 or 6 memberad
hetercaryl which are ophonally substituted by one or more B
or B and R together with the indole ring 1o which they are attached form a 5 or

& membered heterocyeloalkyvl which can be substituted by =1

R7iz  oneormore of F. OH. hale. ON| nitre, Cie-alkyl optionally substituied by -
NR'R", Cy.¢-alkoxy, -O-CHe-Coe-alicenyl, benzyloxy,
or two R may form an oxo or dioxo bridgs together with the indole ning 1o
which they are attached:

R'is  H,

or 1s nalo,



or by-NH(CO)R', wherein Rd is C-6-amyl optionally substituted by halo or
nitro. or Rd is aryl or a 5 or 6 membered heteroaryl, which are optionally
substituted by halo, nitro, C_6-alkyl Or C~ 6-haloalkyl; R is one or more of
H. halopCis 6ralE)ARor € 680Xy i0r two R' may form an oxo or dioxo
bridge toget rw; | the phenyl ring to which they are attached; R' is H,
G_6-alkyL -( o R" aryl or -(CH2)"-(CO)-R' wherein R6 is NR'R" or
4t07 membef@éﬁhﬂeté\?&%’cloalkyl when the dotted line is nil, or is nil
when the dottediine isa‘double bond: R6 is nil when the dotted Line |s a
double bond: R7ﬁs H. or Cl [}LIR R’, with R" and R" are H or CI %P y
or R and R t0g&thé? Witk Tfie” RitfoqSrHOatbth t8RRRIH ey Area éfé?mleédaml
form a 5ot &merihéredihéteioch cloatiyivuhich suhayhegubystituted by
C'_6-alkyl, orﬁﬁjand R together form a C=0 group when the dotted line is
nil; B is halo. CN, NR'R", C .6-alkyl optionally substituted by CN, ha o or
C;.e alkoxy, C@écdmogy s@ @lhaloalkoxy, C_6-cycloal ¢ -C(O)O-C-6-alkyl,

-C(0) NR'R", c:G(OGL 6aIRY, wSk)2- Qizﬁ@lkymﬁ@iroﬁ& Rebsehenylby halo
or CRyii'RivI"_ ~or6m bereq heteroa Iwh rein the nyl or.S or 6
membered hecFeroaryI m0|e1ty is optlon Iy srumﬁg% ut%%fb ?135 r‘?nhé e
substituent(s)osetected frostithedgrp iploonsisting @ﬂht@ OCNNRRIAC;

g6- alkyll@@ﬂg%"f‘u}{cﬁutﬁ{@tﬁgcbﬂ: | Q18 0:8-8LX0X0 5 G8:81GOY, s 0 an ox0
C_-haloallcoxy, C,_6-cycloallcyl, C 0O)0 C 6 alkyl, -C(O) R and R" are H.

C 6-allcif, EVBAKANRR A BB)6: amwvlé(@z)fm &) essegrched;
1S(10'2<C1. Grakatkor -8(8) . N, B‘Iv'l&ﬁd»{:CEafﬁ Hoor, GrBvalleyin M° is NR'R or
islto6: rMSOIo4 4 as,Well as n 1arm ageuuo \{fg{ ccciegtable salts'thereo

or

Ted-NESIOoye When 1
In a second aspecfi fhers is provi eaja process for the preparatlon of the

compoughidsefibrnile () asddisclosedaboveorsbmprising the step of

reacting;a.compornd abformia@dh) coubie bond:

R'is H,

Clor

N R&R‘: with R and R are H or Cie-alkvi or R and R'to gether with the nitrogen
atom to which they are attached form a 5 or € membered heterocveloalioyt which
may be substituted by C,_g-alkyl,

orRiand R’ together form a C=0 group when the dotted line is nil;

Bis halo, CN, NR'RY, C;¢-alkyl optionally substituted by CN, haio or Cr¢-alkoxy,
Cie-alkoxy, Cye-haloalkoxy, Cag-cvcloaliyl, -C(0)0-Cre-alivyl, -C(0O) NRRY, -
C(0)-Cg-alicyl, -S(0)2-Cye-alievl, - 8O- NRRY, (CRUR™), -phenyl, or
(CRR™),-35 or 6 membered heteroarvl wherein the phenyl or 3 or 6 membered
hetercaryl moiety 18 opuonally substituted by one or more substituent{(s}
selected from the group consisting of:

haio. ON. NR'R", Cy.¢-alkyl optionally substituted by CN or Coe-alkoxy,
Cy.g-alkoxy, C;_f,-naioaILOK_\,-, Cag-cveloalivl, -C(O)0-C g-alkvl, -C(O)-
NR'R', -C(03-Coe-alievh, -S(012-Crg-alind, -0z NRRY:

R and R are B, Cg-alkyl, Cpe-aliyl-NRURY, - (COY0-Cye-alicyl, -C(O3-NRIRY, .C(03-
Cie-alieyl, -$(0)-Crg-alkeyl o7 -S(O)2- NRUR™:

R¥ and R™ are H or Cy.e-alkyl;

™ 151to €,

1 010 4



0 1,. 4.1Tit 2 compound of formui GM) /%1r~r. in order to obtain a

compound of formula (I) wherein R! no R~ are as disclosed. in a third

aspect, there is provided a process for He preparation of the compounds

LSO R B A HiSCsetrabovels somprisingthe step of reacting a

compogind of founyla,IM.Fp, ith a eerpound.of formula R, - X, i Orderto +o; ¢he
~ obtain a compound of formula II', wherein R1 to K are as disclosed. 4d In

ATBHRRK Hspekt, therells provided:aprocess forthe preparation Ofthe losed above,
compounds of faimuladl;a) asdisclosed, comprisinty,thesStep.of,, . (11
reacting a compound of formula (I-al! with a:piéamrne, of formula r?ld KKR',
'gin order to in a compound of formula (I-a) , whetein P' is NR-R' and R

~*. R are as disclosed. In a fifth aspect, there js provided a process for
the preparation of the compoundngRai as.disclosed compris-
the step of reacting a compound of f rf uLa;@Z((M]_With PGCi; in order to
obtain a compound of formula (I-a)r wherein R to R™ are as disclosed and
P.7i_s Cl. In a sixth. aspect, ere is provided a pfocess for the preparation
of the compounds of formula (I-b) as disclosed comprising the step of
_eactin.C a compound of formula (_-hl) 4e x Il\l R™ a"N” bN

Wilh 2 CompoOunc Of rormuLa (1),

I -
1 fnid

i r;
ﬁhh/}\%L—Pj
4 "\L j’ >
7N

B “ ")\/\/_ i \/\\
; N
! }

in crder to obtaln a compound of formula

g2 (I}, wheresin rR' 1o

R are as disclesed.
In & third aspect, there is provided 2 process for +the
preparation of the compounds of formula (1) as disclosed above,

comprising the step of reacting a compound of formula (IV):

S
Mo
-’.*‘M‘./ TR
/'/ \:“\
Y Wy I
AT VAN
" F_’—""\\
.‘"‘I \
/ )
N
S
/r‘
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- I/ \\}\;’/\\
e ! ity
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N
i T
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iR s hA = 1 -
with & compounc of formula R* - ¥, in order to obtain a

compound of formula (I), wherein R* to R’



0 R2R3 N I-b | R"with a compound of formula R'-X, in order to obtain a

compound of formula (I-b) wherein R4&nd R' are different from H and

wherein R2 to R' are as disclosed. In a seventh aspect, there is provided a .
compéund:fofrAuifat {I-aj 9P EEB) obtaifidble by alpfetessas disclosedss for =he
~above. In an eighth aspect, there is,provided acompound of formula (Ng 1 sciosad,
(I a) or (I-b) as disclosed for a use in the prevention or treatment of '
copseRdrrRieal ypértension” Thromit heartFailia inagproprateta (T-all:
secretion of vasopressin, liver cirrhosis, nephrltlc syndrome, obsessive

compulsive disorder, anxious depressive disorders. In a ninth aspect,

-there is provided a pharmaceutlcaL\gompo/smon comprising a compound

of formula (1), (I-a) or (I-b) as disclosed. In, a tenth aspect, there is

provided a use of a compound of formula/(l) (l-a) or (I-b) as disclosed for

the preparation of a medicament. 4f As usedherein, the term “aryl’

means a monovalent cyclic aromatic hydrocahrborJ moiety consisting of a

mono-, bi- or tricyclic aromatic ring. Examples; “6faryl moieties include, but

are not limited to, optionally substitut l, naphthyl, phenanthryl,

fluorenvL indenyl, pentalenyl, azuIe‘n‘T o] d|p ¥, biphenyl,

methylenediphenyl. aminodipheny , diphen |§\U¥|fld.yl, diphenylsulfonyL
diphenyhsopropylidenyl. benzodiexanyi. benzdfuranyi, benzodioxyivl,

benzopvranyl, benzoxazinyl, benzoxazinonyl, benzopiperadinvi,

benzdpiperaziflyi, BEnz6pyfrohdiriberzofdtoRolingkn  crder to obtain s

-methylenediexyphenyl,ethylenedioxyphenyl as well ag those, specifically., -

illustrated by the examples herein below. Substituents for aryl include but seeas
Sars ot fifhited to halogen, C,_6-alkyl, C_6-arkoxy. Preferred aryl are
phenyi and: naphthn andstiispreferably:phen vis The term "G; _GrallkyE'=c  for the

denotes a. saturated straight- or branched chain roup

preparztion the” compound of formula {I-z) as disclosed
comprising the step of reacting a compound of formula (I-bl):
H
‘ I
- I
VN?\
an
.
-
e )
J‘;’
/_\\/‘f\.
il \1 N
i P

with POCIs in order to obtain z compound of formula (I-a!

wharei in R* to R® are as disclosed and R’ is CI.
In & sixth aspect, there 1ls provided a process Ifor the
preparation of the compounds cof formula (I-bH) as disclosed

comprising the step of reacting a compound of Fformula (I-bill:



containing from | to 6 carbon atoms, for example, methyl, ethyl, propyl,
isopropyl, n WO 2007/009906 PCT/EP2006/064075 -5 butyl, i-butyl,
2-butyl, t-butyl as well as those specifically illustrated by the examples
herein below. Preferred Ci.6-alkyl gezups are Cl-4-groups, i.e. with 1 - 4
carbon atoms. The term "Cl-6-alkoxy" denotes a group wherein the alkyl
residues are as defined above, and which is attached via an oxygen atom.
Preferred C1_6-alkoxy groups are 5 nLe};[hoxy and ethoxy as well as those

specifically illustrated by the example§ erein below. The term "C2
6-alkenyl" denotes a carbonfg carbon atoms comprising a
double bond in its chain. C2_6 igroups include ethenyl, propen-

penten-3-yl, penten-4-yl, hexen-1-yl, -2-yl, hexen-3-yl, hexen-4-yl
and hexen-5-yl, as well as those specifiegfly illustrated 10 by the
examples herein below. The term "benzyldey© denotes a benzyl group
attached via an oxygen atom. The “halogen” or "halo" denotes

l-yl, propen-2-yl, buten-1-yl, buten-3-ten-|-yl, penten-2-yl,

chlorine (Cl), iodine (1), fluorine ¥
"Cl.6-haloalkyl" denotes a Ci - 6-alki#g
substituted by one or more halogen. Exaniples of C1_6-haloalkyl include
but are not limited to methyl, ethyl, propyl, isopropyl, i.sobutyl, sec-butyl,
tert-butyl, pentyl or n- hexyl substituted by one or more CI, F, Br or |
atom(s) as well as those groups specifically illustrated by the examples
hereiniiyslow. RreferreddCl6-hdloatkyl are: tiffuorénorotriftuord-methylor  a
il 20" Gho-haloalkowy; danotes A ClL6-alkaxy ooup s defiped. hove o,
Which is substitute %y one or more 3f:laTogen. xamples of
 HChdhaloatkoxy Richuderbutareanotdimitéd @ dmethoxy or ethoxy,
substituted by one.or more Cl, E, Br or | atom(s).as well as those groups
cpectany T ey T Exaiiss Forbh ety Prereed ey ToRtss
(Cts6-hatoalkeky aret diflugrde optriffugro:methoxy of ethoxy.«25 dheterm
- "C3 6-cycloalkyl" denotes a monovalent or divalent saturated carbocyclic
moiety consisting of a monocyclic ring. Cycloalkyl can optionally be
substitutechwith gheh twepthtee orfourssubstityents i wherein eagtvound of
sSybstityent 5 independently hydraxy, C1.6; allyl CLo-g koxy, halogen,
amino, unless otherwise specifically indicated: Xamples of cycﬁ)alkyil
peieties nclude-optionallysubstituted cyclapsapyly optiopallysubstiteited on,
30 cg/clobutyl, optionally substituted cyclopentyl and gptionally substituted
“QibhExyIas twéﬁ%%%%%Sels“ﬁ@é?ﬁ%’lﬁ%ﬁlu%tr &d By the Sanipiednérdin

1belew. cirrhosis, nephritic syndrome, obsessive compulsive
disorder,.anxious and depressive disorders.

In a ninth aspect, there is provided a
pharmaceutical composition comprising a compound of formula

(I)y, {I-a} or (I-b) as disclosed.

In a tenth aspect, there 1s provided a use ¢of a compound
of formulsa (I, (I-a) or {I-b) as disclosed for the

preparation of a medicament.



WO 2007/009906 PCT/EP2006/064075 -6 The term "4 to 7 membered
heterocycloalkyl" means a monovalent saturated moiety, consisting of
one ring of 4 to 7 atoms as ring members, including one, two, or three
heteroatoms chosen from nitrogen #dxygen or sulfur, the rest being carbon
atoms. 4 to 7 membered heterocycloalkyl can optionally be substituted
with one, two, three or four 5 substituents, wherein each substituent is

indepePEerthy BYdreRiETe) GalkyT. R 6L AION 2 e 6 XHie AR ANAIS yiTocarbox
mGle6r hatoatiyh &% 6:bydr OW@kﬁ;@M@%@fQ@ﬂﬁﬁ&ﬁﬂﬁﬂmﬁbﬁof aryl momtr’-'c
. _alkyla Cl lamino inocarbonyl,. or crarbo lamino, unI
e L T el B o= R o3
Hirsrioe, batare protilenite de lcoptionaiip sabstituiwt-oxXe tane, yoptomaln v,

aﬁ%@&iﬁ'ﬁ%ﬁﬁe%ﬂ%R%&%@W'a@ﬂ“ﬁ%ﬂﬁ&%@L!QﬁHBﬁt%&BE’&ﬁkﬁlﬁé@\1
tlon%substltutgd pyrrolldlnyl optignally substitufed morp ollnyl,

LaBSHAEI e PAE AV BN R TRETSF $REs & RRCH ATe.
osxp;emﬁmkby exemplifigebheiein, Substituentsrcantbe selectadifiom
I Q lkyl,.halo. CN, OH, NH2 as, .
G%%g%%ﬁ%ﬁs?%fn%%h areg }ég}’g s%gmf‘ E:Hagl[l n%id}[{@tg rn 't gev“e;({\e,lar(htp 835
ShrsrERtdit el Praftley b6 TSt Bered ﬁé@%@@@aﬂk%a@*&i%Sm@ﬂe but are

nmeﬁi}@@ﬁi‘ﬁu B@I@*S@@ygoﬁﬁﬁ(ﬂd The tenmyxe ofbomembered: Retereayl ' aphriyl and
St eans an ar math ring of 5 or 6 ring atoms as ring' members’containing
ne. tWo. or three rlng heteroatoms selected from N, O, or S, the rest
beln carbon atoms. 5 or 6 heteroaryl can optionally be substituted with
one, fWolctAreé or fokir sdBafitoeh s [ WHEFeHT gbh substnsdatishain eroup
ciidependenty ydrxyy20 £ 8ralkyle Gl Gealkenyy Clbsthioalikyl: Balg py1 5.
Cl-6-haloalkyl, Cl-6-hydroxyalkyl, alkoxycarbonyl,”amino,
Cl_6-alkylamino, di(Cl.6)alkylamino, aminocarbonyl, or carbonylamino,
unless otherwise specifically indicated. Examples of heteroaryl moieties
include, but are not limited to, optionally substituted imidazolyl, optionally
substituted oxazolyl, optionally substituted thiazolyl, optionally substituted
pyrazinyl, optionally 25 substituted pyrrolyl, optionally substituted
pyrazinyl, optionally substituted pyridinyl, optionally substituted
pyrimidinyl, optionally substituted furanyl, and those which are specifically
exemplified herein. The term "sulfonylaryl' denotes an aryl group as
defined hereinabove which is attached via a sulfonyl group. 30 The
expression "two R2 may form an oxo or dioxo bridge together with the
indole ring to which they are attached" or "two R' may form an oxo or
dioxo bridge together with the phenyl ring to which they are attached"
denotes an oxo or dioxo bridge of the



following formulae: WO 2007/009906 PCT/EP2006/064075 -7 01) 0 ) or

wzowhighdaind two adjacent carbon atoms of the phenyl or ingelesR@@fosso7s
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the compound of formula (I) to which either R2 or R4 is binding.
Examples of group illustrating the expression "R1 and R3 together with

the/indele 152'19&59 whighitheyare atlaehs @féﬂl@ RREERE Eetgcamples
f/o 0"are: 3o NN NH and

heterqc aI ich.can be substituted by
R S e BN G BBt i R Bhegoms

are attached form a 5 or 6 membered heterocycloalkyl which may be

substiigdersy €1sc2lpakyesnbtes @b wherpehbalsy mstéree yetoalitgfined

%F f&ép eﬁiﬁi@ﬁfi@dl%@fsQﬁ;@hﬁ@ﬁﬁ%gv&?g?m&eﬁéﬁﬁw‘@%w l&il Ii? SR re
a s define einabove arm ica

A SR SR SATS € A O e Rl g Delow.
acids, such as hydrochloric acid, nitric acid, sulfuric acid, phosphoric acid,
citric Befderatrific aubkenynaee elerd: eaeier i, oot Getebeuetaic aBnprising
AetthiRtRAe es:els mathans;-sniéanicakigs &&%ﬁ@@ﬁ%ﬂﬁ@%@@ﬁ@@ﬁ%peﬁ 2-y1,
{é\s theg_ %fem Céy |IIustraied bé}/ the e am les hewrelr?‘below { ertaln1 |

HiBbdiertt MSBHRaS Xk SR ? CHGRrtish BRI exen-1-yL
fiormix Y1) ehereinylt e dottéll sl ieeetthe?~mll ay wetouthe owdsiZi0aR Bk sirated
@tﬂge@aﬁlﬁés ﬁ@é@@eﬁ‘)@R or aryl when the dotted line is nil or is nil

when the dotted line is a double bond; and R', R2, R3, R', R6 and R7 are
as defined aboyve ﬁ?u har ace tically acceptable salts thereof.
oo TR ISRy BeO oL NG Ch Rt e S A0 (AL FVERLBI e
those of formula (l) wherein: Rl is H or
The term “halogen™ or “halo” denotes chlorine (CD, iodine (I}, fluorine (F) and

bromine (Br).

The term *“C; ¢-haloalkyl” denotes a C;.¢-alkyl group as defined above which is
substituted by one or more halogen. Examples of C; ¢-haloalkyl include but are not
limited to methyl, ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl or n-
hexyl substituted by one or more 1, F, Br or I atom(s) as well as those groups specifically
illustrated by the examples herein below. Preferred Cy.¢-haloalkyl are difluoro- or
trifluoro-methyl or ethyl.

“Ci.¢-haloalkoxy” denotes a C,.¢-alkoxy group as defined above which is substituted
by one or more halogen. Examples of Ci.¢-haloalkoxy include but are not himited to
methoxy or ethoxy, substituted by one or more CL F, Br or T atom(s) as well as those
groups specifically illustrated by the examples herein below. Preferred Cy¢-haloalkoxy are

diflaoro- or trifluoro-methoxy or ethoxy.

The term “Cs¢-cycloalkyl” denotes a monovalent or divalent saturated carbocyclic
moiety consisting of a monocyclic ring. Cycloalkyl can optionally be substituted with one,
two, three or four substituents, wherein each substituent is independently hydroxy, Cy.¢-
alkyl, C;.¢-alkoxy, halogen, amino, unless otherwise specifically indicated. Examples of
cycloalkyl moieties include optionally substituted cyclopropyl, optionally substituted
cyclobutyl, optionally substituted cyclopentyl and optionally substituted cyciohexyl as
well as those specifically illustrated by the examples herein below.
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C1.6-alkyl optionally substituted by CN or by CI-6-alkoxy or, WO

wZOAHERe06 PCT/EP2006/064075 -8- aryl or, 5 or 6 memb%‘@?/EP:ﬂOﬁ/omo?s

heteroaryl or, sulfonylaryl or, -(CH2)m R% wherein Ra is C3-6-cycloalkyl.,
5 or 6 membered-heterocycloalkyl, 5 aryl,’or 5 or 6 membered heteroaryl

whichrggs, optionally ME@@@%Q&&% g 7@495 ey n?|§v%?é§€£e%rated

from the group consisting of: hal

USRS 45 ClousyBLeal %ﬂ@f %Wd%ﬂ%l‘% REHYPStHERE 886 15570 Or
ks, [Cle®aiikyl G sé: HaloatkptagerC bxGgaticoxyy 10 - (T4 2)m IR R001 atoms. 4
t6GHgemEefd B&eﬂ@@fdl%m %Ml@ﬁél? 8 MEMRRFAIMBIEIRCKSIOHIYL or four

e S A R S o Gl -tk
deg%l@@@%ihhaiw@mbm@dbyé Gingltpdnmizalittieplseearedshed; D5R3 G«
Higtarhialg onC(CRkRamwheraiiRcisioh H; @Jﬁ%ﬁ'ﬁ%@ﬂ@iﬂlﬁmﬁ’ﬂ@g otherwise

6 alk

e AR O et RSN ORI A S 8 arc naigyied o
IO BT 15y om@éma bAoA By optionally
ppticimaity pipstiduted dytiatdlyoubitrion @d Retis Adyh dr @pﬁ@faﬁynembar&fd
Cl ’gﬁ’@lﬁ){ iwﬁg@@ %%ac?ﬁ g%reﬂ%?gll—%ﬁk?gl m%hf%) %Eét[i?otrﬁ: ésfagﬁg oxy or

S YRR A CRETES S OTHETTER QoGRS g g k0%
fbwﬁq@ﬁ%ﬂ; bl N REY; s 4, vell-& dilkop; seOsRye-N RIRChorramyk specifically
b ﬁ@aﬂ%@ ﬂQH@ @ﬂm@p@m@r&ﬁ isail e thedetted dng dsea H&%@@é@@@l are 5

5)6% dott dé% % is a double bond; R'is H, 30 Cl or
gﬂie and. are or 1 -alkyl or Re and Rf together with the nitrogen

The term 5 or 6 membered heteroaryl” means an aromatic ring of 5 or 6 ring
atoms as ring members containing one, two, or three ring heteroatoms selected from N,
O, or S, the rest being carbon atoms. 5 or 6 heteroaryl can optionally be substituted with
one, two, three or four substituents, wherein each substituent is independently hydroxy,
Ci.g-alkyl, Cy¢-alkoxy, Cyg-thioalkyl, halo, Cie-haloalkyl, Cy.¢-hydroxyalkyl,
alkoxycarbonyl, amino, Cy ¢-alkylamino, di(Cyeyalkylamino, aminocarbonyl, or
carbonylamino, unless otherwise specifically indicated. Examples of hetercaryl moieties
include, but are not limited to, optionally substituted imidazolyl, optionally substituted
oxazolyl, optionally substituted thiazolyl, optionally substituted pyrazinyl, optionally
substituted pyrrolyl, optionally substituted pyrazinyl, optionally substituted pyridinyl,
optionally substituted pyrimidinyl, optionally substituted furanyl, and those which are
specifically exemplified herein.

The term “sulfonylaryl” denotes an aryl group as defined hereinabove which is
attached via a sulfonyl group.

The expression “two R® may form an oxo or dioxo bridge together with the indole
ring to which they are attached” or “two R* may form an oxo or dioxo bridge together
with the phenyl ring to which they are attached” denotes an oxo or dioxo bridge of the
following formulae:
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atom to which they are attached form a 5 or 6 membered heterocycloalkyl,

worie:antyR7 together form a C=0 group when the dotted lingds b2 Ris /064075

and R are independently selected from H,, Ci_6-alkyl or -(CO)O-CI_6-alkyl,
35 mislto6; nis O to 4; as well as pharmaceutically acceptable salts
thereof. WO 2007/009906 PCT/EP2006/064075_-9 Also encompassed by
the compounds of formula (1) are thefeljowing’compounds of formula (I-a)
according to the invention: 7 O /~' Ql\/NjaN R N 4 R wherein R1 to
R4 and R7 are as defined h.ereinabove foiformula (I). 5 Further
encompassed by the invention are the compounds of formula (I-a)

whitetinRtis HopctitGatikyh apiianallyisuiistivted By N-@ERY the compound of
-6-al 0 5 0.6 . red heteroaryl or, sulfonylaryl or,
RS S e Ty

wherein Ra Is C3-6-cyc ¢yl,50r 6
membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which

are optBRRIG S BERREP T BINE BF Mresistiunts Relestdiryifh e indole

G edrisisting ok difahadd, foi €5-6ralkybrtieGbtkoxyCidibahkaloatiexyan be
H: & -gl&yal :d phenyl optionally substituted by halo, C1.6-alkyl,
Cl-6-haloalkyl or CL6-alkoxy, -(CH2)m NR'R" or, -(CH2),-(CO)-Rb,

wherein Rb is aryl or 5 or 6 membered-heterocycloalkkyl; 20 R2 is one or
more of H, halo, CN, nitro, C1.6alkyl, Cl-6-alkoxy, -O-CH2-C2_6-alkenyl,
benzyloxy, or two R2 may@rm n oxg-pr dioxo bridge together with the

indole N
| M~
L ta
and

The expression “R° and R together with the nifrogen atom to which they are
attached form a 5 or 6 membered heterocycloalkyl which may be substituted by Cy¢-
alkyl” denotes a 5 or 6 membered heterocycloalkyl group as defined hereinabove which
may be substituted by one or more Cy.¢-alkyl as defined hereinabove.

The term “pharmaceutically acceptable acid addition salts” embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic
acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid, as well as those

specifically illustrated by the examples herein below,

In a certain embodiment, the compounds according to the invention are those of
formula (I) wherein:
the dotted line is either nil or a double bond;
R’ 18 H, Cy¢-alkyl, -(CHy) m—I\TRiliiii or aryl when the dotted line is nil or is nil when
the dotted line is a double bond;
and R\, R%, R?, R*, R® and R are as defined above , as well as pharmaceutically acceptable
salts thereof.

In a further embodiment, the compounds according to the invention are those of
formula (I) wherein:
R'is  Hor,
Crs-alkyl optionally substituted by CN or by Cy¢-alkoxy or,
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ring to which they are attached; R3 is Hor, halo or, 25 -(CO)-R", wherein

wlSis SieGalkyl, 5 or 6 membered heterocycloalkyl optionally ﬁf‘ﬂiﬁ%%%%é 4075

by Cl.6-alkyl, or R" is -(CH2)"-NR'R" or, Cl|-6-alkyl or aryl, which are
optionally substituted by -O(CO)-C1-6- all%ﬂ WO 2007/009906
PCT/EP%%; %064075 -10 or by-NH(CO)Rd, wherein Rd is Cl-6-alkyl
optionall stituted b halo or nitro, or Rd is aryl or a 5 or 6 membered
heteroar«%//IO’\/\thﬁ%”:‘ﬁf&ff'@r &f‘éﬁ@w}é%stltuted by halo, nitro, Cl_6-alkyl or
C-6- halogﬁljfyhsjﬁﬂygso@ne or more of H, halo, CI-6- aIkyI or Cl-6-alkoxy or

two R4 m £X0. 5 X0 br| g Wlth the phenyl rin

to which” f%é‘i‘e at‘f’agﬁ%la }% ‘LgHﬁ'é %ﬁrﬁgeé REP G g %CW%PK}&
Cl-6-alkyl ordRe, and mf@ogemﬁmmﬂtheﬂqeomwbgbmhmnpamhk;hsu’rswamed by one
attached forgy %%@rséaaﬁUBa%%a&%ﬁrmml sﬁsﬁ dybe

substituted by CJ-6-alkyl, R' and R" are independently select from H

Cl-6-alkyl or -(CEAB:E 6%&%@?\ SIEE: |g®l‘b2318§15\%‘1‘/a (0)O-Cr-alkyl
pharmaceuticallyat pptablep salisitheudofitd kePrefrate dhorapolrdssdfatoalkyl or
formula (I-a) areéhosﬁ{gg pounds of formula (I-a), wherein: Rl is H or,
Cl-6-allcyl optlona substituted by CN or, -(CH2)m-Ra wherein Ra is aryl,
which is ¥ ﬁl‘bﬁpawggbéﬁtuted by one or more 20 substituents selected

fr(;_rg :}hel g‘tl?;m C@@Usmg\ﬁ{%f&?{nmaé@ “-alkylk ﬁib@i’t@é}%ﬁ‘«g’l’eteroc%cioalkyi;
aloalkox n Substit v
h%alo Cl %naff( %%afoa yléok? ? M‘ﬁgz(? -Bhe Fm 5&?#3 --alkenyl,

halo or (bp@;ﬁmyrr DS s loxrm an 0x0 or dioxo bridge together with the indole
ring to which they are attached;

R*is  Hor,
halo or,
-(CO)-R®, wherein R® is Cy.¢-alkyl, 5 or 6 membered heterocycloalkyl optmnally
substituted by Cre-alkyl, or R®is -(CH,),-NR'R" or,
Ci.¢-alkyl or aryl, which are optionally substituted by
-O(CO)-Cig-alkyl,
or by ~-NH(COYRY, wherein R® is Cis-alkyl optionally substituted by halo
or nitro, or R%is aryl or a 5 or 6 membered heteroaryl, which are
optionally substituted by halo, nitro, Ci.¢-alkyl or C;.¢-haloalkyl;
R? is one or more of H, halo, Cy.¢-alkyl or Cy¢-alkoxy or two R* may form an oxo
or dioxo bridge together with the phenyl ring to which they are attached;
R’ is H, Cy¢-alkyl, -(CH>) m-NRRY or aryl, when the dotted line is nil,
or is nil when the dotted line is a double bond;

RS is nil when the dotted line is a double bond;
R’'is H,
Clor,

NR°R', with R® and R are H or Cy_¢-alkyl or R and R to gether with the nitrogen
atom to which they are attached form a 5 or 6 membered heterocycloalkyl,

or R®and R’ together form a C=0 group when the dotted line is nil;

R and R" are independently selected from H, Cy.-alkyl or -(COYO-Cie-alkyl;

n is1to6;

n is O to 4;

as well as pharmaceutically acceptable salts thereof.



-(CO)-R, wherein R is C-6-alkyl or 5 or 6 membered heterocycloalkyl

woohtionalbysubstituted by C1-6-alkyl or, Cl-6-alkyl; R'is H; 30pRT/iptheme4075
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NReRf, with Re and Rf are H or C-6-alky),or Re and Rf together with the
nitrogen atom to which they are attached form a 5 or 6 membered

heten%%@&&é%x@%m chepubatituted-py (id-Gralledn 8réaletn 380aspounds
well as % armaceutlcal %%gétable salts thereof, for example the

FolfsmnG Eomprionde: ¥H89506 PCT/EP2006/064075 11

(1-Benzyl-2-methyl- IH indol-3-yD-[4-(2-chloro-benzoimidazol-
I-yl)-piperidin-1- yl]-methanone; (1-Benzyl-2-mgthyl-1H-indol-3-yl)-
{4-[2-(4-methyl-piperazin-I-yl)- benzoimidazol-1-¥] -piperidin-

=N

1-yl)-methanone; 5 (1-Benzyf?,
2-meth.yl-1H-indol-3-yl)-[4-(2-
piperidin-l-yl]-methanong;
(1-Benzyl-2-metﬂ
piperidin-I-yl] -methanone;44- -Chloro benzoimidazyl- I yI) plperldln I yI]
-(2-methyl-1H-indol-3-y1)- 10 m\e}hanone R’
[4-(2-Dimethylamino-benzoimidazol-I-yl)-piperidin-I-yl]
-(2-methyl-IH-indol-3- yl)-methanone; and
Wigeiiathyamingr penzoimigazeh hykipiperdingL eyl {gxmethyl-H-indol,

3- yl)-methanone. 15 Also encompassed by the compounds of formula (1)
AT SR e T

wherem :

R'is  Hor,

C,.¢-alkyl optionally substituted by CN or by Cy.¢-alkoxy or,

aryl or,

5 or 6 membered heteroaryl or,

sulfonylaryl or,

-(CH2)-R* wherein R” is Cs¢-cycloalkyl, 5 or 6 membered-heterocycloalkyl,
aryl, or 5 or 6 membered heteroaryl which are optionally substituted by one
or more substituents selected from the group consisting of:

halo, CN, Ci¢-alkyl, Ci.¢-alkoxy, Cr.¢-haloalkoxy, -C(O)0-Cy6-akky!
and phenyl optionally substituted by halo, C,.¢-alkyl, Ci.¢-haloalkyl or
Ci.¢-alkoxy,
-(CH2)m-NRRY or,
«(CHg)n-(CO)—Rb, wherein R” is arvl or 5 or 6 membered-heterocycloalkyl,
R%is one or more of H, halo, CN, nitro, Cy.¢-alkyl, Ci¢-alkoxy, -O-CH2-Cas-alkenyl,
benzyloxy, or two R® may form an oxo or dioxo bridge together with the indole
ring to which they are attached;
R’is  Hor,

halo or,

-(CO)-RY, wherein R is Cyg-alkyl, 5 or 6 membered heterocycloalkyl optionally

substituted by Cy¢-alkyl, or R® is -(CH,),-NRR" or,

Cy.e-alkyl or aryl, which are optionally substituted by

-O(CO)-Ci.g-alkyl,



N] R wherein RI to R5 are as defined hereinabove for formula (I). Further

wEnremgassed by the invention are the compounds of formulapt-iy r28bs/064075
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wherein: R'is H or, Cl.6-a]kyl optionally_s1 bstituted by CN or by
C1_6-alkoxy or, aryl or, 5 or 6 membered heteroaryl or, 25 sulfonylaryl

or, -(CH2)m Ra W%ﬁd@ﬁl@%&yﬁlﬁa%@]%%@ optionally substituted by halo

membered-heterocyclballgyl, argl or 5 or 6 membered heteroaryl which

are optionallySUbERAES B BALODR mEFd DFERGTEHRIRANM TR fie
group consistingiof.alWuBSNTE1Q08YA6IPGTHEPCPEIRALR TS « Haldadilei;

N, Cﬂ'gﬁ{)ﬁ@%h rg&fg b?lﬁoﬁéjgciig%%’ _g)fg %ff%%gk?égf@ﬁ%}?ﬁ%rm an oxo

phenyl optionally substitute _ l, C1.6=haloa

Cl-6-al k@wé%@éﬁsd@qr\ﬂmetéfe,r svifictie)phenc) s & Worpthysoeished:
whereingRb is: NR'R", 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6
membered heteroaryl which are optionally substituted by one or more

halo, CI- S)alll’kyl optionally substituted by CN, halo or CI-6-alkoxy,

Cl_6-alKSRIR CwBtHRieatk8xyrot] 1@ (GRAkY-phBHyhIFR legohsowitiodeeafitrogen
H, halo, L1, Ritken:EH-8:a/kyb £riabralk et 455 G atetnBedlite¥brocycloalkyl which

benzyloxy, or twg R2 may form an oxo or dioxo bridge together with the in
dole ringi48 DEHIERSHHBIPS Y &ttcHEd: R: is H or, 15 halo or, -(CO)-R",

Rhekk R’ Rrisitibiadiepk] Bsoke& eddmbe it dheteliodyel odlKy] Oplionallyl;
isﬁubstituggq! 9y6C1-6-alkyl, or R is -(CH2)n-NR'R" or, Cl-6-alkyl or aryl,
which are gptig’nally substituted by -O(CO)-Cl-6-alkyl,

n 1ISUL0 4

as well as pharmaceutically acceptable salts thereof.

Preferred compounds of formula (I-a) are those compounds of formula (I-a),
wherein:
R'is Hor,
Ci.¢-alkyl optionally substituted by CN or,
-{CH2)m-R* wherein R® is aryl, which is optionally substituted by one or more
substituents selected from the group consisting of:
halo, CN, Cy¢-alkyl, C;-Gméikoxy, Ci.¢-haloalkoxy, -C(0)YO-Cj¢-alkyl
and phenyl optionally substituted by halo, C;.¢s-alkyl, C;.¢-haloalkyl or
Cis-alkoxy,
R%is one or more of H, hale or Cy_s-alkoxy,
R*is  Hor,
-(CO)-R", wherein R®is C; ¢-alkyl or 5 or 6 membered heterocycloalkyl
optionally substituted by C;.¢-alkyl or,

Ci.g-alkyl;
'y is H:
R'is  Clor,

NRR', with R® and R are H or Cy_¢-alkyl or R® and R together with the nitrogen
atom to which they are attached form a 5 or 6 membered heterocycloalkyl which
may be substituted by C,.¢-alkyl,

m islto®

as well as pharmaceutically acceptable salts thereof, for example the following

compounds:



20 or by-NH(CO)Rd, wherein Rd is CI-6-alkyl optionally substituted by

wd8i07,600big0, or Rd is aryl or a 5 or 6 membered heteroaryl, Whigh R/ 064075
optionally substituted by halo, nitro, C1-61-fllkyl or C1-6-haloalkyl; R'l is one

or more of H, halo, ClI-6-alkyl Or Cl-6-alkoxy or two R4 may form an oxo

or digxodaridgestagether; wit  phenyk ri ich. ttached: . . 10 1.
25 R?%?%%ﬁ%ﬁé&%a NQET’)RW;%*%%@8@2?%%%%%@2# R din-1

Y NEeRaGRG: 10 7 membered-heterocycloalkyl; R' and R" are
indepénBemy-3eteatad fildnnty ICG-Glalky| D 4GEICIGlzalkyl1 R)and R’

Lo Cl-6-alkyl: m is:1.10.6;,30 nis O 1o 4; as well as pharmaceutically
g%:%%%blé@aﬁ?ﬁné%?ﬁaée eyrngl%%lr%n %E}Jeﬁds of formula (I-b) are those

5 compdoBersnt formsthal (18) indteteih- R Rupedic4-p-araaomicrslyl -yD-

Sipasiited iy Gihah M 2007/009906 PCT/EP2006/064075 -13
-(CH R wherein Ri L, which is aptianally substituted by one.or
morel SU Lo L LbIE A RO TN 35 SBHCHNg of Pelde ERg ol 1--
Breadtkyl i 1a88ikosaye:Cl-6-haloalkoxy, -C(0)O-C1_6-alkyl and phenyl

optio tituted By Gralkyl, .G a:6-hales G604k 0%Y 7.

R R e LA R )

10 RS 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heterba@-Whinhh firaiecoptionatydaubsityied o dr yHoR-haidyl- LH-indol-3-

-6 l§i¥| Qtigﬁ@lly substituted by CN, halo or Cl-6-alkoxy, C1.6-alkoxy,
@1- ?ha og?lkc’)xy or (CR™R')"-phenyl; R2 is one or more of H, halo or

C1-6i4idxyiehzlam erbazongirWheraipRigci-Blalkymsiisybg -indol-3-
membaredheterocycloalkyl optionally substituted by CI-6-alkyl or,

15 Also encompassed by the compounds of formula (I) are the following compounds

of formula (I-b) according to the invention:

Q 5
"
>\N/
N

O
N
' (I-b)
S O
N
L |

R4

wherein R' to R are as defined hereinabove for formula (L).

Further encompassed by the invention are the compounds of formula (I-b)
20  wherein:
R'is Hor,
Ci¢-alkyl optionally substituted by CN or by Cy.¢-alkoxy or,
aryl or,
5 or 6 membered heteroaryl or,
25 sulfonylaryl or,
~(CH2)-R® wherein R" is Cy.¢-cycloalkyl, 5 or 6 membered-heterocycloalkyl,
aryl, or 5 or 6 membered heteroaryl which are optionally substituted by one

or more substituents selected from the group consisting of:
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wolSeidioted)-Rb wherein Rb is NR'R" 20 or4to 7

Cl-6-alkyl; Ris H; R5is H, C1-6-alkyl, -(CH2)01 NR'R", aryl, or

: PCT/EP2006/064075
membered-heterocycloalkyl; R' and R" are independently selected from H,

Cl-6-alkyl or -(CO)O-Cl.6-alkyl; R™ and R%*are H or C1-6-alkyl; itis | to 6;
nis0to4; 25a Il ar eptic tahl the _
further embodin?lexg?é(c?fét’k@'fnye ti(%;ﬁtz%g 3%%2%%3?19@% %} ’ﬁ%&g’gcl*”'my l
wherein: R'is HBY @heeiriosaty sayisutsstipytbalmrcnadabyga haloalky! or
6-alkoxy or, arytog-@0dx@r 6 membered heteroaryl or, sulfonylaryl or,
-(CH2)m hetejnRa is C3_6-cycloalkyl, 5 or 6

membered-h f%'rocyclo(glkyl, aryl, or 5 or 6 membered heteroaryl which

are optioffaipsusEMuRE Pby(6RE):of ForR8ubbtitaanks selected from the

group consigtipg of: WO 2007/009906 PCT/EP2006/064075 -14 halo,

CN, ClI-6-alkyl,_C, 6-alkoxy, C1-6-haloalkoxy, -C(Q)O-C_6-alkyl and i
phenyl optﬁb%aﬁf?ﬁ%@?ﬁfﬂé‘bei%%&f PERG-AIRYI0TT B-AAIGEIRGTEE heteroaryl which
Cl.6-alkoxy, -(CH2)npdiiRH s BsH(Cd2 b (Ca)-Rnwihedrein Rbsiaiapyboribnally
or 6 membered-peatek I 2 i e 0 fH N, 0itro.
CLBralkyl, 16 SKer o A o e R bt o S oy o
form an oxo or dig¥o %ri}i f'é‘géther with the in dole ring to which they
Rrdsattached Rbis bt oF, hid halo, afird GQ)-Rikwisrein:is, G3-65alkyl, Salkenyl,

e N
by -O(COEEI-Bhagkyihey are attached,
R*is  Hor,
halo or,
~(CO)-R°, wherein R is Ce-alkyl, 5 or 6 membered heterocycloalkyl optionally
substituted by Cy¢-alkyl, or R® is -(CH,),-NR'R” or,
Ci¢-alkyl or aryl, which are optionally substituted by
-0O(CO)-C, 4-alkyl,
or by -NH(CO)R®, wherein R is Ci.¢-alkyl optionally substituted by halo
or nitro, or RY is aryl or a 5 or 6 membered heteroaryl, which are
optionally substituted by halo, nitro, Ci.¢-alkyl or Cy.¢-haloalkyl;
R* is one or more of H, halo, Cy¢-alkyl or Cy¢-alkoxy or two R may form an oxo
or dioxo bridge together with the phenyl ring to which they are attached:
R’ is H, Cp.6-alkyl, ~(CH2)m-NR'R", aryl, or -(CH,),-(CO)-R® wherein R” is NR'RY
or 4 to 7 membered-heterocycioalkyl;
R and R" are independently selected from H, Cj.g-alkyl or -(CO)O-Cy_¢-alkyl;
R" and R™ are H or Cy.¢-alkyl;
m 15 1to 6;
n is0to 4,

as well as pharmaceutically acceptable salts thereof,

Preferred compounds of formula (I-b) are those compounds of formula (I-b),

wherein;

R'is  Hor,
Cre-alkyl optionally substituted by CN or,
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15 or by -NH(CO)Rd, wherein Rd is Cl-6-alkyl optionally substituted by

wala-Rhdaitko, or Rd is aryl or a 5 or 6 membered heteroaryl, ieh-M0s/064075

optionally substituted by halo, nitro, CI.6- gg( kyl or C1_6-haloalkyl; R4 is one
or more of H, halo, Cl-6-alky] or Ci_6-alkoxy or two R4 may form an oxo

or d'oxo-@%f QOGRS 'ﬁ“&?% W!:ﬁ' y&g’tﬁﬁlg Eﬁ%ﬁ’tﬁﬁ‘?@ﬁt@%dm more

20R5 is “6-alkyl, -(CH2)m R R" or ar are
mdependenﬂ‘}@é‘@@fé&l W@ﬁﬁeﬁl FreompLangIv- cets)esies o Oé -alkyl; m islto6;

n isOto4,; as welhgis ptﬁarmagam;ﬁaﬂy@@mmbleésabt@mmg@f@@m Cg ¢-alkyl

furtherembodlme mvent agges compoun for
(I-b), wherein: R15¢ %F ?ﬁ%oa Ioptl%nalfeﬁ/%g’t‘ﬁ1 %ute‘dﬁbﬁéﬁxr\] oalkylor

-(CH2)m R whefein- ﬂ&qwaﬂjﬂ which is optionally substituted by one or
more 3Qgybstituertsiselected from the group consisting of: halo, CN,

Cl.6-alkyl, Y, £1-6- o] ].6-glkyl and phenyl
optlonalf)gg%{ﬁ)sﬁég ‘Ha1 ?)6 3? %(Lézﬁggﬁl I'dr Cl-6-alkoxy, R2
is one or NM¥RRST H, halo or Cl.6- -alkoxy; 35 R3is H or, WO 20071009906

PCT/ EPZOg%Oﬁﬂ.QZI?Dchﬁ T{QQQJL%CWQES@ Qr?i I3 ge—v%%@xlxﬁ)&édq{ e@eroaryl which

membered heterocycloal ?il optionally substituted by Cj_6-alk
Cl-6-alkyl; R~ i€9:0918% W%IPS@W%WPH&%%@@M@W gékyl optionally

pharmaceuticallyasdeptably saltstheraof,; Farsalomingaxales Rialkoxy or
according to the % %i 1- [ 1-(1-Methyl-1H-indole-

3- carbonyl) plp -@V] %Ydlhydl’o benzoimidazol-2-one; 1-[

RiiH- In@éﬁ@@%@%@ﬁﬂ)@b@fﬁn-ﬁ%@% -dihydro-benzoimidazol-2-one;

R%is H or,
-{CO)-R°, wherein R is C1,5~aﬂ<y1 or 5 or 6 membered heterocycloaltkyl
optionally substituted by Cy¢-alkyl or,
Ci.¢-alkyl;

R* is H;

R is H, Cre-alkyl, -(CH2)m-NR'RY, aryl, or -(CHy)u-(CO)-R® wherein R” is NRR"
or 4 to 7 membered-heterocycloalkyl;

R’ and R" are independently selected from H, Cy¢-alkyl or ~(CO)O-C,.¢-alkyl:

R¥ and R are H or Cy.¢-alkyl;

m istto6;

n isOto 4

as well as pharmaceutically acceptable saits thereof.

In further embodiments of the invention, the compounds of formula (I-b) wherein:
R'is H or,
Cre-alkyl optionally substituted by CN or by C, ¢-alkoxy or,
aryi or,
5 or 6 membered heteroaryl or,
sulfonylaryl or,
-{CH2)m-R* wherein R* is Cy_¢-cycloalkyl, 5 or 6 membered-heterocycloalkyl,
aryl, or 5 or 6 membered heteroaryl which are optionally substituted by one

or more substituents selected from the group consisting of:
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1- [ 1-[2-(Pyrrolidine- I-carbonyl)-1H-indole- 3-carbonyl] -piperidin-4-yl

wor-1067/6idro-benzoimidazol-2-one; and 15 1.- 11 - [6-Chloropd1{3e5a66/064075

difluoro-benzen esulfonyl) - IH-in dole- ?3-{; rbonyll - piperidin-4-yl
}-1,3-dihydro-benzoimidazol-2-one. Preferred are the following examples

according to theﬂﬁl\'se@m@ftlua&&i@%lmoxy, Cs.¢-haloalkoxy, -C(O)O Cs. 5 aikyl
IH-indole-3-carbonyl p| d|n 4 -1,3-dihydro- henzoimidazol-2-one;

1-[ I-(1-Benzyl-24 ‘éll?B% I drafinCa- g @h@ﬂf’yﬁ@d}kﬁ or
dihydro- benzomﬁl‘d&zxﬂk&pne 1 [

1.-(2- Me%'k‘"@ﬁ?i@ 3zcarbonyl)-piperidin-4-yl] -1,3-dihydro-
ben20|m|dazolfé-one

[
1-(1- Isop?QBWJG%@?h%bxy’hqfﬁ%%&el?ﬁéﬁr%éﬁf pieHthatadyieterogydgalkyl:
gihigdro- @@é’léﬂm&%ﬂmi’ﬁﬁ‘@ GN 111@05@105!’%5‘309((3%&1{@@'@@%2 Cy.¢-alkenyl,

3-carbo erldln 4- 2- hydro- benzo midazal-2-
1-(1- Iso%%é}p ‘|8 %’Icg_ -Ca bon )aglgé?l 21 yﬁ ﬁ 51%?(% L%Ieg with the indole

benzomi‘ﬂéﬂi@l”@ltﬂhethgm@ﬁ[@t@h@%lohexylmethyl IH- mdole-

g-Garbonylrpiperidin-4-yl] -1,3-dihydro- benzoimidazol-2-one; 1-
{I-[6-Chlpro- |-(3-fluoro-benzoyl)-1H-indole-3-carbonyl] -piperidin-4-yl }-
1.,3-dihyti’8-Benzoimidazol-2-one;

1.-(1-{6-€0RyeRl[24(BfudRbiphiemdlkghoxorat myfdidrndoteeScatbalyljeptionally

S5 piperidin-Aeyf)sh greliyera. bgﬁg@m%@' APNE AR or
I-[6-Chloro-I-(2-fluoro-benzo Eyhcﬂ%H “indole-3- carbonyl] iperidin-4-yl}-

1,3-dihytio-BERL STATIR 21O GHE Wy AoYoRE beyT/EP2006/064075
-16 1- 11 -[ 6- Oh@(m d:j(g,;a@[tluoro benzoyl)-1H-indole-3-carbonyl]

-piperidin-4-yl }- 0i mld g
{1-[6-Chloro-I- ( I% g/rof%en’zyzf“)1 fe%:"»-éaa%gl %u%%gyéubsﬁ] ‘ﬁed by halo
1,3-dihydro- b@hz@mmi& -12@611305315 qnﬁrpmmheteroaryl which are

-(3,5- dIﬂUOfOzHﬁﬂ?rFM Mﬁﬁﬂﬁ@“@%@%&?@@@%ﬂoﬂd; ¢-haloalkyl;

gy oy an o
or dioxo bridge together with the phenyl ring to which they are attached;
R® is H, Cy.¢-alkyl, -(CHy) - NRR" or aryl:
R and R are independently selected from H, Cy_¢-alkyl or -(CO)YO-Cy_¢-alkyl; .
m is 1to 6;
n 18010 4;

as well as pharmaceutically acceptable salts thereof,

A further embodiment of the invention encompasses compounds of formula (I-b),

wherein:

R'is  Hor,
Ci-6-alkyl optionally substituted by CN or,
-(CH2)n-R" wherein R® is aryl, which is optionally substituted by one or more
substituents selected from the group consisting of;
halo, CN, Cys-alkyl, Ci.¢-alkoxy, Cie-haloalkoxy, -C(O)O-Cyg-alkyl
and phenyl optionally substituted by halo, Cy.¢-alkyl, Ci¢-haloalkyl or
Ci.¢-alkoxy,
R*is  oneor more of H, halo or C;_¢-alkoxy;

_R3 18 H or,
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piperidin-4-yl) -1,3-dihydro-benzoimidazol-2-one; 1- 11 - [ 6-Chloro-

wraaklitisro-phenyl) -1H-in dole-3-carbonyl] -piperidin-4-yl }p&Q de3i@dioca075

ydro-benzoimidazol-2-one; 1- { 1-[6- Chlorg
I-(piperidine-1-carbonyl)-1H-indole-3 cart nyl]-piperidin-4- yl

3-1,3-di Jéé*&ﬁh %n@@é%fi@ll) 1ﬁ %yl{o:l' &%gg'm@nbered heterocXcl(I)aH(yl

I-(2-oxo- plperldln 1-yl-e ole-3-carbonyl] - piperidin
}-3-(2-0XBINPHYE FHR A %qy FHiIro-benzoimidazol-2-one; 15 2-
{3-[ 1-(6¢:Rlemes:- dlethylcarbamoy}methyl -1H-indole-

zCarbon -piperidin- 4-yl] -2-oxo0-2,3-dihydro-benzoimidazol-I-yl

N ,N- dlet yl-acetamide; 1-( 1- {6-Chloro-
R[2-(3,5i8#lier6:pradkyll-2-oxo-ethyl] -1H-indole-3-carbonyl }-

giperidingryh#L,3-dihydro- ben20|m|dazol 2-one; and

1-(1- oro ethyl 2 -oxazol-4-yl)-2-oxo-ethyl]-1H-indole
S R SO RS
preferred are the following compounds according to the invention: 1- 11 - |

SSRGS %ﬂ@@é@)@&@&ﬁ%kﬁ%%ﬁ% 3-carbon yl

-piperidin-4- yI dro-benzoimidazol-2-one; 1-(1-
(6-CrlofoL - (o Peihatro BHRARN - EHE R DR By b 25
p&jﬁﬁﬁhﬂd%z)d)-ﬁ. sndihydro-benzoimidazol-2-one; 2-

{6- ChIo 2,3- d| dr benzo idazol-1- iperi

carbony] m&jb%zlyfﬁ\?l% %lafn}6 ar?'[;{lg(}zlég X?JI 1%162t lgﬁf eﬂzo}m}dayo} 2-one;
l-isopropylitH- ﬁmel@@&rbm@ybomdéridfmdﬂeﬁwmﬁ piperidin-4-y1}-1,3-
benze gm,@gg&h%&gg; §Q)gé£ da(d-Benzyl-6-chloro-1H-indole-

3- carbony p y ihydro- benzoipmi

(5.6 DR O B o oS R BRSO oL -1 e
edpbrahyif-indid|3kdih iddNbdimetnybeodtzmide; 1- [| -(1 -Benzyl-2-m ethyl-
ﬁe@g&{l drg’ tﬁ@ﬁ%ﬂ@é@n é’&%ﬁs %cé@ldﬁ} éﬁo%ﬁe mvention

|methy amino-eth y - ro-benzoimidazol-2 -0ne;

ML A By L R
benzeikmigiacd!s2-a8e; WO 2007 1009906 PCT/EP2006/064075 -1.7 2-
e T S S PR .«
dihydro-benzoimidazol-2-one;

1-[1-(2-Methyl-1H-indole-3-carbonyl)-piperidin-4-yli-1,3-dihydro-
benzoimidazol-2-one;

I-[1-(1-Isopropyi-6-methoxy- 1 H-indole-3-carbonyl)-piperidin-4-yl}-1,3-
dihydro-benzoimidazol-2-one;

1-[1-{6-Fluoro-1-isopropyl-1H-indole-3-carbon yl)-piperidin-4-y1]-1,3-dihydro-
benzoimidazol-2-one;

I-{ I-(1-Isopropyl- LH-indole-3-carbonyl)-piperidin-4-ylj- 1,3-dihydro-
benzoimidazol-2-one;

1-[1-(1-Cyclohexylmethyl- 1H-indole- 3~carbonyl)-piperidin-4-y1}-1,3-dihydro-
benzoimidazol-2-one;

1-{1-{6-Chloro-1-(3-fluoro-benzoyl)- 1 H-indole-3-carbonyl-piperidin-4-yl}-
1,3-dihydro-benzoimidazol-2-one;

1-(1-{6-Chloro-1-{2-(3-fluoro-phenyl)-2-oxo-ethyl]-1H-indole- 3-carbonyl }-
piperidin-4-yl)-1,3-dihydro-benzoimidazol-2-one;

i-{1-[6-Chloro-1-(2-fluoro-benzoyl)-1 H-indole-3-carbonyl] -piperidin-4-yl}-
1,3~dihydro-benzommidazol-2-one;
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1-(1-{6-Chloro-1-[2-(2,5-difluoro-phenyl)-2-oxo-ethyl]-1H-indole-

wo-aRHaeyd; piperidin-4-yl)-1,3-dihydro-benzoimidazol-2-one; 15&,[5:?2006,064075

1-(6-Chloro-1H-indole- 3-carbonyl)-piperigfién-4-y1] -3-(2-dimethylamin o-

ethyl) -1,3-dihydro-ben zoimidazol-2-one; = ~

{6-Chloror3-{4-(3:xQ-2. 34l Repzoimidazal-T-yl-piperdine-d- . .o 0 g
carbon;?&f—?n%o%%? gagé:?)%t%{l%%??@éeﬁgy#ggnegéﬁ?#%mﬂ% piperidin-4-ylj
H-EiHYBIRI- BB A5)etidite4-y 1]-1,3-dihydro- 10 benzoimidazol-2-one;
1-(1-1 fﬁmmﬁﬁifﬁd;zﬂwl Qg_l’@ofdil&il) &y&l %y%—%)f%—'ﬁﬁgdg—&qar%onyﬂl -5 iperidin-4-yi}-
+1H- e-3-carbonyl}- pigeridin-4-yl)-1,3-dihydro-benzoimidazol-2-one;
}LW%%R%FS%%%%@ “Carbonyl)-piperidin-4-yl]-1,3-dihydro-
benzoimid&Z&H2bépte- 143 5-gifluoro-benzoyl)- 1H-indole-3-carbonyl]-piperidin-4-yl }-
t[6-G Qb3 HRI@rRanzZyhizl H-indole-3-carbonyl]-piperidin-4-yl}-1,3-
dihydro-b imidazol-2-one; and 1- { 1-[2-(2-Methyl-butyryl)-1H-indole-
3-carbo%}ﬁ?ﬁi@ﬁfﬂfﬁd%ﬁ}@%—%‘%&' ERY OIS ! 2pdplfs3-carbonyl -
iiperition-&ig0-édedinphissesuthércimpitids of formula (1), (I-a) or (1-b),

for a use(n (g RIGNENsOL BRI BALALVINENRIS . RRHPBYeRin-4-y1)-

chronic heart failure, inappropriate secretion of vasopressin
irtr BRI e ioh forifi€obsessive compulsive disorder, anxious
and deprgssiveCikocdergiphedineeniiarbalsd e RomMpssesabonyl]-piperidin-4-

?ﬂag@%ﬁyél qugnapo%gg&&%nn%rising a 2&_5 _compound of formula ),

1-a) or (1-b), which pharmaceutical composition is useful against
dysmenbrirhétr Hyjpertérisiorochrinis idart fail oty lin BB probriat® cubratioh
pipyaganessin. vereirthosis: MaPNAtG SO a0as RREESHIYEIFATPHISVE e:
disorde Zgﬁo#g (ﬁﬁd degresfﬂvqﬁ%%orde S. The1 invention further L
encompasses e US8'8F & SPGB OMAtI (1) (14 0 363y ¥ piperidin-
thel pizparalicrdof aimeddicamentaxbich yi$- NsFtdiahsinstdysidenorrhea,
hypeft_eﬁ'-s('@-_%f@ﬁ?&&-'r%fké?ﬂ“&iﬁu@l@{?ﬁ%ﬂ%@@%@%% -(Cjiflj‘r’ﬁxg%fee-%?éﬁrbonﬂ I
liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder,
BRGOHE Y depteSN et aial 4 5b07me9906
PCT/EP20DG(0CHED- +18-I15 areiiiain-embediment ] thelFomBReUAdsIpi H-indole-

g Ia({l according pil invention .can be manufactured according to a
%Org%l;ésosn %rﬁl r%}élgr%%eyf tgpwtﬁﬁlgaéﬁr?gerézg%%%% “8Fformula (11):

Most preferred are the following compounds according to the invention:

1-{1-[6-Chloro-1-(2-dimethylamino-ethyl)- 1H-indole-3-carbonyl] -piperidin-4-
vi}-1,3-dihvdro-benzoimidazol-2-one;

1-(1-{6-Chloro-1-{2-(2-fluoro-phenyl)-2-oxo-ethyl]- 1H-indole-3-carbonyl -
piperidin-4-yi)-1,3-dihydro-benzoimidazol-2-one:

2-{6-Chioro-3-[4-(2-0x0-2,3-dihydro-benzoimidazol- 1-yl)-piperidine- 1-
carbonyl]-indol-1-y1}-N N-dimethyl-acetamide;

1-[1-(6~-Chloro-1-isopropyl-1H-indole-3-carbonyl)-piperidin-4-yi-1,3-dihydro-
benzoimidazol-2-one;

1-11-(1-Benzyl-6-chloro-1H-indole- 3-carbonyl}-piperidin-4-yll-1,3-dihydro-
benzoimidazol-2-one;

2-{5,6-Dichloro-3-[4-(2-0x0-2,3-dihydro-benzoimidazol- 1-yl)-piperidine- i~
carbonyl]-indol-1-yl}-N N-dimethyl-acetamide;

1-f1-(1-Benzyl-2-methyl-1H-indole-3-carbonyl)-piperidin-4-y1]-3-(2-
dimethylamino-ethyl)-1,3-dihydro-benzoimidazol-2-one;

1-{1-(6-Chloro-5-fluoro- 1 H-indole-3-carbonyl)-piperidin-4-yi]- 1,3-dih ydro-

benzoimidazol-2-one;
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HOO 2\~R3 N Rl 5with a compound of formula (Ill): RS R6 S N Rn

w\o¥7Ribbol! in order to obtain a compound of formula (1), wheeiRdesBdio7s

are as defined hereinabove. This proceizis described more in details
with general scheme and procedure A. 10 In a certain embodiment, the

COme‘zﬂf%é@H&%UéU&é&W%Y{EQﬂ%@ﬁiuﬁﬁf?ﬂ%@seﬁ%ﬂd@ﬁdﬂ@@ﬁﬁiperidine»
cb%nsm the step of reacting a compound of formula (IV): RS R6'R ~R

RYR g ol Iy NS GORRIBY9EE BBIEP2006/064075 -19 with a
compoungd affarmeta- REX( pattiarca ofitainya-compaind jof foimidR-3) carbonyl }-
wherein R to RZ are as defined hereinaove, This process is described in
%Igtallls wit y%eﬁeraﬁgc eme ana procedure B

1-[1-(6-Chloro-1H-indole-3-carbonyl)-piperidin-4-yl}-3-{2-dimethylamino-
ethyl)-1,3-dihydro-benzoimidazol-2-one;

{6-Chloro-3-[4-(2-ox0-2,3-dihydro-benzoimidazol- 1-yl)-piperidine- 1-
carbonyl]-indol-1-yl}-acetonitrile;

1-[1-(1-Benzyl-2-methyl- 1H-indole-3-carbonyl)-piperidin-4- yl}- 1,3-dihydro-
benzoimidazol-2-one;

1-(1-{6-Chloro-1-[2-(24-diflnoro-phenyl)-2-0x0-ethyl}- 1H-indole-3-carbonyl }-
piperidin-4-yl)-1,3-dihydro-benzoimidazol-2-one;

1-[1-(6-Chloro-1H-indole-3-carbonyl)-piperidin-4-y1]-1,3-dihydro-
benzoimidazol-2-one;

1-{1-{ 6-Chloro-1-(3-fluoro-benzyl)- LH-indole- 3-carbonyl|-piperidin-4-yl }-1,3-
dihydro-benzoimidazol-2-one; and

1-{1-12-(2-Methyl-butyryl)- LH-indole-3-carbonyl]-piperidin-4-yl}- 1,3-dihydro-

henzoimidazol-2-one.

The invention also encompasses the compounds of formula (I}, (I-a) or (I-b), for a
use in the prevention or treatment of dysmenorrhea, hypertension, chronic heart failure,
inappropriate secretion of vasopressin, ver cirrhosis, nephrotic syndrome, obsessive

compulsive disorder, anxious and depressive disorders.

The invention aiso encompasses a pharmaceutical composition comprising a
compound of formula (1), (I-a) or (I-b), which pharmaceutical composition is useful
against dysmenorrhes, hyperiension, chronic heart failure, inappropriate secretion of
vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxious

and depressive disorders.

The invention further encompasses the use of a compound of formula (1), (I-a) or
(I-b) for the preparation of a medicament which is useful against dysmenorrhea,
hypertension, chronic heart failure, inappropriate secretion of vasopressin, liver cirrhosis,

nephrotic syndrome, obsessive compulsive disorder, anxious and depressive disorders.



In a certain embodiment, the compounds of formula (I-a) can be

wanayfastyced 5 according to a process comprising the step etneaehng /654075

10

compound of formula (I-al): N N bN O {% R3 N I-al R1 with an amine of
formula HNRCRYf, in order to obtain a compound of formula (I-a), wherein

R'is NR, RE-ans &t favie ds M@%@Msmm\@ tﬁm&aﬁﬂﬁﬁgsd&he invention

described more in details with general scheme and proced e B..10 In

B TSI E B LORIBES S FrTACHE 1 AP B8 i R fgosnd
actardirlg t8)a process comprising the step of reacting a compound of

formula (I-bl): H N >--O RO-N bN O RZ\R3 N I-bl with POC13 in

order to obtain a compound of formula (}3a), wherein R7 is Cl and RI to

R4 are as defined hereinabove. This process#’described more in details

formula (I-b) can be manufactured aceordigg to a process comprising the
step of reacting a compound of formula (I-b\igl): HNRi>=0O

IT

with a compound of formula (III}:

IIr

in order to obtain a compound of formula (I}, wherein R’ to R are as defined
hereinabove. This process is described more in details with general scheme and procedure
A

In a certain embodiment, the compounds of formula (I) may be manufactured

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




R\ R3 N I-bl R with a compound of formula R5-X, in order to obtain a
weeamaRgng of formula (I- 5 b), wherein R1 and R5 are differeqidiopp4oaneiors
wherein R2 to R areas defined hereinabgve. This process is described

more in details with general scheme an'd1 rocedure C. The preparation of

the compounds of A& InveRtien:s. ReIRIIRLARSGHREN I IANIG. O Hetath uia (1),

with general schemes A to D and corresponding general procedures.
BEHaR S&Bn?é%ﬁodsﬁaeéméwa%g%r%@%ﬁé%?éﬁ%@ﬁ&%ﬁé%ﬂs with
Riepdrethe canpeuadsief farmulae (1) and (1V), from which further
compounds of formulae (1), (I- a) and (I-b) can be prepared with general
schemes andPReedis . (eanth Ro GRRYPISHREMA A RED: Bl fhabiured
R~NHON'/7 OY-R/HOBt, IDCDNRz\R3+R -0 Pt3N, CHzC], R

5 aQRGIRE RF PMNCT RUPHHNE 1BCHERGNECHEMR RIRSE07 Hgas (1-aL):
PCT/EP2006/064075 -21 In order to obtain compounds of the formula
(I-b) in a certain embodiment of the._inyention, a starting material of
formula Ill-b may be used in af o g&rerdat scheme A, namely by
reacting a compound of formulayittr-ax¢ompound of formula (l11-b): R5

N
O
R* N—g
N
\‘ H
I-al R

with an amine of formula HNR®R', in order 1o obtain a compound of formula (I-a),
wherein R’ is NR°R and R! to R? are as defined hereinabove. This process is described

more in details with general scheme and procedure B.

10 In a certain embodiment, the compounds of formula (I-a) can be manufactured

according to a process comprising the step of reacting a compound of formula (I-b1):

i
N
L L

i-bl R

with POCl; in order to obtain a compound of formula (I-a), wherein R isCland
R' to R* are as defined hereinabove. This process is described more in details with general

15 scheme and procedure B.



I N R~10"'-N lll-b H 5 wherein R' to R5 are as defined hereinabove.

w-RRRYas of formula (I-b) can be prepared via an amide copiRliRS2006/664075
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15

between an indole 3-carboxylic acid of formula (1) and a piperidine
derivative of formula (l11). Indole 3- carboXylic acids of formula (H) are

either commercialy, ayalale,or (eadily, RERRARILHING- 8 PLACEEN Enu factured
described in. IMed.Chem. 1991, 34, 140, or prepared using a procedure

A9 SRS Lt TFOFRESOIRDI I8 e HaTRr TSI Bt eIy PHE ESHiSE T Bb 1):
formula (II) can be prepared following the general scheme D. The

piperidine derivatives of formula (Ill) are gither commercially available or
prepared using conventional methads with commercially available starting
%&4’@ also given with general

+15 . General scheme B HR™ R'\ |
OR~M\}--CIR4"'\}-N R NN bN N POC13bHNRRO OO RZR' RZ
R3 R R' N N 1-bl Ri I-al R I-a2 Ri Geneyal procedure B WO

2007/009906 PCT/EP2006/064075 -22 Compounds of formula (I-a2)
(compounds of formula (I-a) wherein R7 isSNReRlI) can be prepared by

commercially

I-bl R

with 2 compound of formula R>-X, in order to obtain a compound of formula (I-
b}, wherein R! and R’ are different from H and wherein R* to R* are as defined
heremabove, This process is described more in details with general scheme and procedure
C.

The preparation of the compounds of the invention is hereafter described in more

detail with general schemes A to D and corresponding general procedares.

General scheme and procedure A describe the most general route to prepare the
compounds of formulae (I) and (IV), from which further compounds of formulae (1), (I-

a) and (I-b) can be prepared with general schemes and procedures B, C and D.

General scheme A R

Ri
{Rr*
HO 5 N/ o R
N HOBL, EDC
2 \ 5 T R N —
K R Fi,N, CH,Cl,
N
5\ | N\
R H
I T

General scheme A
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15

available amine. Derivatives of formula (I-al) are prepared by treatment of

woz6empeisgd 5 of formula (1-bi) (compounds of formula (I-b) WwheFgifraa6/064075

R5=H) with POC13 at high temperature (le .g under reflux). General
procedure B is further illustrated with the examples hereinafter. General

REORMECobh BENhb R asdRé bermdui N)\lﬁ Raetath DhNULAGRE B2

Rz\R3 R Ibl b R General. procedure C 10 General. procedure C is
BRBINS FGrtR P B AR bREBH BoL FASH bR (TB7 s e sReghahome

R arediferenttiran tbnfuemdcoffponntidtanibe prapaietiyf thamula (LI-b):
alkylation or arylation of a compound of formula (I-b 1), wherein R' is not

H, obtained according to general procedurg A, with a commercially
available electrophilic reactant R'- X, whe &in R5 is C1-6- -alkyl or aryl and
Xis halo. General procedure C is fu i il d 15 with the examples
hereinafter. General scheme D 5R-R 6 _R N~R2 N. e R~N ~N \QN
N O 1) NaH, DMF O a':\R3 RZRSZ)R'@NN HIVR WO

N

2007/009906 PCT/EP2006/064075

iII-b \
H

wherein R! to R’ are as defined hereinabove.

Compounds of formuia (J-b) can be prepared via an amide coupling between an indole
3-carboxylic acid of formula (II) and a piperidine derivative of formula (II1). Indole 3-
carboxylic acids of formula (II} are either commercially available or readily prepared
using a procedure described in, JMed.Chem. 1991, 34, 140, or prepared using a procedure
described in the examples hereinafter. Alternatively, the compounds of formula (IT) can
be prepared {ollowing the general scheme D. The piperidine derivatives of formula (11T}
are either commercially available or prepared using conventional methods with
commercially available starting material. An example of general procedure A is also given

with general procedure I in the examples hercafter.

General scheme B

General procedure B
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-23- General scheme D Compounds of formula (I) with R1 different from H

w&aibadsgpared by N- deprotonation of an indole derivative (PArt@pr066/064075

compound of formula (I) wherein R1 is Hz followed by treatment with an
electrophilic reactant R'-X (wherein Xis a %éving group, 5 e.g. halo) which

@(ﬁ'ﬁ 8&&&’&%‘1’}%&1%'!%{ ﬁyﬂWSQﬁ&ﬂ?&y&f ﬁﬂﬂ{ﬁﬁ @ﬁ_ﬁ?ﬁgﬂlgeﬁﬂ W%Ehﬁﬁ%f) can be

well known in the art and commercially available startlnggzrfnaterlals.
DRSRGERTVBE 1909140 Op fepHlraaliss) BB RS Ab S e lggherempounds
sChemeasgaaricprageciras A,B)andhG sCenenxdeheney Disdersinaftemmercially

further.illustrated with gene rocedyres 11, 11l and 1V, ,General scheme E
D, A SR BRI e b AT IRy mpoune
of e (RiyRormpgendo o Hronle il aiery IRIGR R RORL at high
BeRZPaRTeN &3 vhAdR Yehudl %&kﬁi%r&%ﬂ@f@']@rﬁceﬁ‘%ﬁ%ﬁﬂﬁ@rated with the
treatment of an jndole derivative (V-a) with the trifluoroaeetic anhydride in
W@}fﬁé‘ﬁfg Fhediate (VI) which can be then hydrolysed with an

agueous sodium 15 hydroxide solution to give the 3-carboxylic acid indole
derivative fregy! sieswfatively, (VI) could react with an electrophilic

reactant R1-X to give (VII), which is then converted to the corr@éponding

carboxylic acic~de Néative (11-b) with NaH/H20 in DMF (se®e~ ;%:Chem.,
1993, 10k Int Bdiate (VII) can alternatively ke @ ed/by®
2 ticcdnh

treatment of “&1 indple derivative (V-b) with trifluoroacetic ride in a
suitable solvent, e.g"DNF, 20 dichloromethane or 1,2-dichlorg e.
i . + - —_—
Addition of a suitable bgse may be
N
0
R’ N—g?
N
\ 1
R 1-b1

General procedure C

General procedure C is suitable for the preparation of compounds of formula (1-b)

‘wherein R' and R’ are different from H. Such compounds can be prepared by the

alkylation or aryiation of a compound of formula (I-b1), wherein R' is not H, obtained
according to general procedure A, with a commerciaily available electrophilic reactant R’
X, wherein R’ is Cye-alkyl or aryl and X is haio. General procedure C is further illustrated

with the examples hereinafter.

General scheme D

5 b

R 5

IR

Nl R’ N/ N

R“Q I\D R“@ )
N

o 1) NaH,DMF o
R Ny g? 2) R—X R Ny g?
N N
\ |,
H _



advantageous. WO 2007/009906 PCT/EP2006/064075 -24- General

whHReeeRd: Amide coupling General procedure | is a particulgfr/epagos/ 064075
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embodiment of general procedure A To g stirred solution of an
indole-3-carboxylic acid derivative (1 mmol) in 1.0 ml CH2CI2 was added

e Mal.ERS, (1.3 mmol) HOB, (1.3 mmol) Et3N and (1 mmol) of the

amine 5 derivative. The mixture was stirred overnight at RT and then

poured onto water and extracted with CH2CI2, The combined organjc _ _

s SRR JUEP N A B OByt 6" g 0y N-
dbpomatagrapifanipielateative iHPIE) dHermeddheditefocompaindherein R’ is H)

%ﬁggfeﬁl !9%':9&%%@%1] 'Wﬂ@xh%i@&x%?ﬂﬂc%@ig{ﬁﬂ ﬁqlﬁtmq&fein X 1s a leaving group,
1-[1-(6-chloro-1H-indole- 3-carbonyl)-piperidin-4-yl]-1,3- )
aﬁmﬁbwsimRi%ﬁ%ﬁ@nﬁ@wm#%éla@a@aséﬂ@aﬁw 1609 iR Hip methods
Wag b en Wasistined-ainhEioaBOmiatefese addingeainielertriophilie (IV) are
reactant R'-X (Lleg.)..The . mixture was stirred an.additional 14 hours a

R S b e R R AL A e A B ¢
Esni sehorgaRidspresinsfive ferdiedlbudraed 28t aermial Srospdersy dteldl and 1V.

in vacuo. Purification by preparative HPLC afforded the corresponding

derivatives. General procedure lll: Acylation A solution of the indole in dry

DMF was treated with sodium hydride (1.05 eq) and stirred for 15min at

Rd ihenreated with the acid chloride (1.1 eq) and stirred at RT for 20

2h. Purification by prep HPLC yielded the desired product. General

procedure IV: Sulphonylation A solution of t@eéndole in dry DMF was HO
treated with SO(]*Jqum hydride (1.05 eq) and stifrégfar 15min at RT, then 0
treated with the sulphonyl| chloride (1.1 eq) and gtirred at RT for 2h.

Purific HPLC Vieldgd t dugt. 25RERUts VI TN,
activi leria¥ & Method: The huma eceptor was cloned by~ {___ N
RT-PCR¥fom tbtal human liver RNA. The codirg sequence was . \
subcloned in ariexptession vector after séf&uen ng to confirm the 30 I H
identity of the amplified sequence. To demonstrate the affinity of the
compounds from the present invention tq thethuRian Via receptor binding
studies were performed. Cell
HO
H 6]
TEAA
@ s DA
\ 7~
RL Vb II-b R.1
General procedure E

The treatment of an indole derivative (V-a) with the trifluoroacetic anhydride in DMF
affords intermediate {VI) which can be then hydrolysed with an aqueous sodium
hydroxide solution to give the 3-carboxylic acid indole derivative (11-a). Alternatively,
(V) could react with an electrophilic reactant R*-X to give (VII), which is then converted
to the corresponding carboxylic acid derivative (II-b) with Nat/H,O in DMF (see J. Org
Chem., 1993, 10, 2862). Intermediate (VII) can alternatively be obtained by treatment of
an indole derivative (V-b) with trifluoroacetic anhydride in a suitable solvent, e.g. DMF,
dichloromethane or 1,2-dichioroethane. Addition of a suitable base may be

advantageous.
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WO 2007/009906 PCT/EP2006/064075 -25 membranes were prepared

wreshisad3 cells transiently transfected with the expressionp degtes@bds 1075
grown in 20 liter fermenters with the folloﬁng protocol. 509 of cells are

resuspended in 30ml freshly prepared icé cold Lysis buffer (50mM
Hgﬁ%@ 1%%@1_&1&@&%24& 12 adjusted to pH= 7.4 + complete

cocktail of protease inhibitor oche Diagnostics)). Homogenized with
Bewﬂrpfocdaureanﬂasmmte@ eftiediiae2xo? peiutepl-80%:iRtensit\tirred
bacelsonlc tor aration is centrifuged at at
%g {03 ée ][e}tl{llsd’?l i|)scar é? el%%eés%ré‘?%é argf;KJ (%:1% r%gjge c‘gg:rgg%@h was added
2113.1)00@0&} EI (1 9'8 0o HEH. dél%mmrd%@éﬁ‘éﬁdéd im@ rof thysisnine
befferdde Bl @ﬁ@ﬁ@@%@&%@@@mﬁn 780 19i06:A FANHOBIRY dater and
min. Th tratlo etermlquﬁ 10 by the Bradford method
SIS S iSO R B BT QL B OEP O nd
¥itrignirsikdare 380 Jéedischionersimapharermixedrwvitle BiPB{gputirded the title
pembrane in binding buffer (50 mM Tris, 120mM NacCl, 5 mM KCI, 2 mM

CaC12, 10 mM MgC12) for 15 minutes with mixing. 50ul of
bead/membrane mixture is then added to each well of a 96 well plate,

[gﬁggyg F%Cgf_?ull eolfi ‘A%% (?{—I Vasopressin (American Radiolabeled 15

emic or tota INg "measurement 100ul of binding buffer are
added to the respective wells, for non-specific binding 100ul of 8.4mM

4818 Vi rodiion d fdr-€eirbsted st ot oA eRinaiRifof - 1.3-
é&Qﬁ.ﬁDWUﬁﬂlﬁlﬁ%@Mﬁ@l Eﬁl@ﬂﬁﬁi@a@d@ﬁ@!b&iﬁﬂéﬂ @0®aMoil). The mixture

. trifpged 1 n at cou ted on.a
%%%Q ou n?sp%t(fzgﬁJ ?r% E(‘:oun Are su ichr Efror%négiéafg&elllg%‘él' The
aaﬁéqgewwmzédt@tmmﬁm $pesific biddien Juttaed 00% wier and
@@dﬁa@tﬁﬁm&tﬁ@ 4B&.£b! rm%ﬁ%@%@&gﬁﬁ%&%%@%@é&%ﬁ@g@m and
g(l_ﬂ)b% he Ki is &Ic 6;;1ted using th en%a%% %{f ec‘lmatlon e

606 PETIRP 2BBEIEADPEP SR B Aty ecrmsserRiing

devqid}. Example Example 14528 12 3182922 463035 81331
25 9133315 1039349

General procedure II1: Acylation

A solution of the indole in dry DMF was treated with sodium hydride (1.05 eq) and
stirred for 15min at RT, then treated with the acid chloride (1.1 eq) and stirred at RT for
2h. Purification by prep HPLC yielded the desired product.

General procedure I'V: Sulphonylation

A solution of the indole in dry DMF was treated with sodium hydride (1.05 eq) and
stirred for 15min at RT, then treated with the sulphonyl chloride (1.1 eq) and stirred at
RT for 2h. Purification by prep HPLC yielded the desired product.

Results — Vla activity
Material & Method:
The human Vla receptor was cloned by RT-PCR from total human liver RNA. The
coding sequence was subcloned 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



10

15

20

1120355 1213366 1323715 1432382 1873918 1954013 20

WA Afognk 6 42 18 22114362 23644 17 24 2 45 43 25 2B8¥6p206u64075

0.7 475 275 48 3 The compounds of f:ég]ula (1) as well as their

pharmaceutically usable acid addition sdlts can be used as medicaments,

&dn B OHR of RhAIacsyigak Jreparaiionsi-hie PRAIASEUHER he expression
be a

preparations can dministered orally, e.g. in the 5 form of tablets,

VB AT o g EeT RareraifdssEitydadposdpsdrtoseiutions,

emulsions or suspensions. The administration can, however, also be
Eitectedireotalysuspgn dadire Fomh fodsblp pogitoie s;coragpd ientebalfiey ¢ niv HEPES,

{RSVOERPA NIGEHR ﬁ\/aﬁ%klﬁﬂié’d}ﬁsﬂéﬁ %OW%Q%Q&;@;&%QCQQ&%Q& Eﬂi’&i&ase inhibitor

harmaceutically usable acid addition salts can be processed wi ]
SdcBgResigS Tt RegaHRd oY Bt JuItraRdipicirdtap thwnigated on ice for 2x 2

produationdotiabletsigoattddalilstmiciageesiansrbsit galalinenapsaes0 min at
%@&m%?ag@,%é’taéﬁ& %rcﬁ%é}’&‘éﬁ’eﬁéﬂ%fegépg%!gﬁt?% e agid of ﬁ%)%%'ta% 43000g at
2tc tan be isedas such excipients e.g. for'tablets, dragees and hard

LI E0SATTIe T Wer 07 1999908 426 THERZ008 DBdDTtiep713amslbiecrose 20%
SXERRERIRLRAM A8 LIINGICAREUIRS 1areeid. YREBIARIE: QlscaAxaSe {8 Sdetermined
B AR SE pop o sulebc creP ST Ie 1o BASELIE,
tlimcp S&tetonSsBuitaliiBekeidiemsiosin@ition sokationslase elgneatérmembrane in
FIRARAIS RRLY 055 QVESrY, 1Y69RIERISQIIS Rits Reifabla GreiReNtSfAM MeC12) for
suppositories are e.g. natural or hardened oils, waxes, fats,

15 minutes with mixing. 50ul of bead/membrane mixture 1s 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 84mM 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 (XLAt) and the Ki is calculated using the
Cheng-Prussoff equation.
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semi-liquid or liquid polyols etc. Moreover, the pharmaceutical
wPEePAsRIeRS can contain preservatives, solubilizers, 10 stabpizefspreos/064075
wetting agents, emulsifiers, sweeteners, f()olorants fiavorants, 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 W|de limits and will, of course, be fltted to the

individual regu

int<FARGHLS 8<;:[ll|

above uppegtsai xepedeavhennecessan ~The-folon Aing
Examples illustrate he present |nvent|or .
temperatures are gli‘/en ind gree&iCelsms. 20 E¥ample A Talligts of the
following co 'ﬁeﬁ—jﬁﬁa‘bhat
Active substance 5 Lactose45 25 Corn|starch 15 Microgrystalline
cellulose 34 Magnésium stéarated Tablet weight 1.00 WO 267/009906
PCT/EP20 = Xam EB T3 '
compositiontare manufactured: mg /capsule Active substance 105
Lactose 155 Corn &arch 3( Talg% Capsule fill%eight 2D0 The active
substance, [actose &ind corn starchyare Tirstly miged in a mixer &nd then
10ina commm?zmaehme Hhomixtare-is-relpned-tothe-mixer-the
talc is added thereto and mixed tEoroug;th Thé mixturelis filled by
machine into hard délatine 2 37 15

14 32 38 2

18 7 39 18

19 5 40 13

20 5 41 14

21 6 42 i8

22 11 43 62

23 44 17

24 2 45 43

25 20 46 2

26 0.7 47 5

27 5 48 3

The compounds of formula (T) as well as their pharmaceutically usable acid

addition salts can be used as medicaments, e.g. in the form of pharmaceutical

preparations. The pharmaceutical preparations can be administered orally, e.g. in the

form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,

emulsions or suspensions. The administration can, however, also be effected rectally, e.g.

in the form of suppositories, or parenterally, e.g. in the form of injection solutions.

The compounds of formula (I) and their pharmaceutically 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.



capsules. Example C Suppositories of the following composition are

wonanudastered: 15 m su Active substance 15 Suppository mass&28&me/064075
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15

20

25

Total 1300 The suppository mass is mekled in a glass or steel vessel,
mixed thoroughly and 20 cooled to 45C. Thereupon, the finely powdered
activgsubstanesisndinddheratesneiptinied ot dt Nas dispersedaxes, fats, semi-

completely. The mixture is poured into suppository moulds of suitable
%O&Ig,al%ﬁ‘[ﬁ%a %gl?ﬁoésscﬁ%positories are then removed from the moulds and

packed individually in wax paper or metal foil. EXAMPLES 25 General
Proce¥iifd'p Sieiiies s FingeOERSTEFBTICRIRS 198 hapd iRy are c.g. water,

emkodimenuafgcnesnl prpaeduieré ol a stirred solution of an in dole-
3-carboxylic acid derivative (1 mmol) in 10 ml CH202 was added (1.3

mmo u%%e é;'{c%)@ﬁ'ﬁ)&ﬂ%g&&}l §o’ﬂ]@?&lx} B3 @?%’L@T %qr{)()ﬁﬁgegﬁols, glycerol,

amine derivativé. The mixture was stirred overriight at RT a
pesstERlopisSirater and WO 2007/009906 PCT/EP2006/064075 -29

extracted with CH2C12. The combined organic phases were dried over

Na2 St e cimestitfaten pposeues Bleshechromaitograptisnod oils, waxes, fats,

Qﬁﬂ%&%ﬂ%@ %f{ﬁ?}?gﬁgtgﬁe title compound. Examples of compounds

of formula [-a 5 Example 1

(1-Benzyl-2-methyl-1H-indol-3-y|)-[4-(2-chloro-benzoimidazol- .

l-yl)- %ﬁaﬁ?? 1Y %‘E?H&C%!?rg' ISR DAB §ORIT AEFBIjabRes. solubilizers.

Sl {debeneih R apetityl-dhkindole; Sweatboaryl)eolorants, flavorants, salts for varying
petidinA-vl1 3-dihvero- on ofwhich. .

et s e O R Al

athepdesraen iratsvahid e PaRREY to cool. The reaction mixture was

poured into ice-cold water, 10N NaOH was added until the ph = 14, and

the m’Bkt_el@wgsmtmyedimﬂh%daﬁmﬂéma_bwﬂbinﬁd)msgdﬁiﬁphas_eél;

weigiadavahoRR QA aonceRIraled I @guan e siializeien

Et20 afforded 0.32 g (68%) o i

%ﬁﬁéﬁ%—@‘-‘?ﬁé’tﬁﬂllﬂglﬁ?@ﬁlgéaﬁﬁ’i[ﬁ-l&gem% mg per person of a compound of

general formula I should be appropriate, although the above upper limit can also be

exceeded when necessary.

The following Examples illustrate the present invention without limiting it. All

temperatures are given in degrees Celsius.

Exarnple A

Tablets of the following composition are manufactured in the usual manner:

me/tablet
Active substance 5
Lactose 45
Corn starch 15
Microcrystalline cellulose 34
Magnesium stearate 1

Tablet weight 100
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15 benzoimidazol-1.-yl)-piperidin-I-yl]-m.ethanone as white crystals.

wERMRE (%): 483.6 (M+HL). 1-[ 1-(1-Ben zyl-2-methyl-1Hipd@t®r006/064075

3-carbonyl) -piperidin-4-yll-l,3-dihvdro- h(igzmmldazol -2-one Amid
coupling following the general procedure™1: 20 - Amine:
1-Piperidin-4-yl-1,3-dihydro-benzojmidazalyz-one (commercially
available) - Acide: 1-Benzyl-2-methyl-TH-indole- 3-carboxylic acid (the

prep atlo hic described hereinafter e (%): 463.2
(M+ a isﬁ\gh}% ?CE&S FOTRRIAGHIE agectg%gxﬁ%la id Using the
procedure described in example 8 hereinafter, from 2-methyl-IH-indole-3-
carboxylic acid (described in ..Heterocyclic Chem. 1977, 14&3&%@%@5
prepared 1-benzyl- 2-methyl- IH-indole-3-carboxylic acid. Example 2 30
(keiBennpk@roethyl-IH-indol-3-yl)-{4-[2-(4-m.ethyl-piperazin-I-yl}ébenzoimid

I- = yl]-piperidin- I-yl }-methanone Amixture of 20 mg (0. 041]5§nmol) of
%@benzyl -2-methyl-IH-indol-3-yl)-[4-(2-chloro-

A 8fdlazol-1-yl)-piperidin-l-yl-methanone (the preparation 3t which is
dercribed in example 1) and N- methyl plperazme was heated ip a sealed
tube at 90C for 8 hours, 35 coole o concentratagdn vacuo.
Flash chromatography (CH2C12 /009906
PCTIEP2006/064075 -30 9/1) afforded 5 (22%) of
(1-behBFIESLRtHYRIEMSAdBRESHINE SOrusiHingIe Sifpdiapired in a mixer and then

Ewaﬂm&ﬁﬁmd%zﬂa&hﬂic%ﬂhﬂt&rwﬂsB&ﬁihﬁéﬂ%e@&ﬂ!ﬁ&e selidicESMSd
r{ 21 s 5 10 &%f( éem’“i’x g‘e is eilb machm %ar gelatine
5 ﬁlﬁSf Ir% fll -morp Sholin- Benzoimi azo? 61

ﬂ@@ﬁh&h l-yl]-methanone Using the same procedure described in
example 2, from 30 mg (0.062 mmol) of (1-
benzyl-2-methyl-1H-indol-3-yl)-[4-(Bxghlere<benzoimidazol-l-yl)-piperidin-
I-yl] - methanone (the preparation of which is described in example 1.) and
O RaUBE 4 AN RN AT (AL rcrurea

-benzyl-2-methyl-IH-indol-3-yl -morpholin-4-yl-
benzoimidazol-I-yl)-piperidin-l-yl]-methanone as light yeIIow solid. ES-MS
mle (%): me/supp.

Active substance 15
Suppository mass 1285
Total 1300

The suppository mass is melted in a glass or steel vessel, mixed thoroughly and
cooled to 45°C. Thereupon, the finely powdered active substance is added thereto and
stirred until it has dispersed completely. The mixture is poured into suppository moulds
of suitable size, left to cool; the suppositories are then removed from the moulds and

packed individually in wax paper or metal foil.
EXAMPLES
General Procedure I: amid coupling:

General procedure { is a particular embodiment of general procedure A. To a stirred
solution of an indole-3-carboxylic acid derivative {1 mmol) in 10 ml CH,Cl, was added
(1.3 mmol) EDC, (1.3 mmol) HOBL, (1.3 mmol) EizN and (1 mmol)} of the amine

derivative. The mixture was stirred overnight at RT and then poured onto water and



534.2 (M+H+). Example 4 (1-Ben zyl-2-methyl-1 H-in

wodsla 3rideli- (2-piperidin-1-yl-benzoimidazol-1-yl)-piperidin - 1pdrutp2006/064075
-methan on e Using the same procedurezgescrlbed in example 2, from 30
mg (0.062 mmol) of (1-

%i@ﬁ?éyé@mmﬁtqm@d mﬂ&b&%)ﬂé%&gﬂlw@emfwﬁﬁm over Na,SO4 and
-yl)-piperiain ano e para 10N o1 wWnli
T ?3 Hh}%é‘fﬁe ?]ib%‘ {,pgggpgdrfgv,%(%ﬂfsﬁfg%f 6§e9 the title

c(dﬁummyd -2-methyl-IH-indol-3-yl)- [4 (2-piperidin-1-yl 20
benzoimidazol-1-yl)-piperidin-I-yl]-methanone as light yellow solid. ES-MS
m/e (%): 532.5 (M+HExdxampledmpounds of formula I-a
[4-(2-Ch|oro-benzoimidazol-l-yl)-piperidin [-yl]-(2-methyl-IH-indol-3-yl)-
methanone 25 Using the same procgdure d scribed in example 1, from
1.700 g (4.54 mmol) of 1-[1-(2- met y - -m?ole 3-carbonyl)-piperidin-4-yl]
-113B¢igdromerindiriidardl Bone [EHE-greparhtorrbnaish- ls deseppadin- 1-yl]-
in example 10) and phosphorus oxyghlpsids,40 ml) was prepared 0.50 g
35% f[4 ehloro-benzojmidazol-I- I) piperidin- I le 2-m. e
LG ﬁf*ﬁmﬁﬁ%ﬁaﬂay S b e e smle@% CEE Al
;thﬂm&tﬂ:h E)}fﬁﬁip}edﬂlydro -benzotmidazol-2-one (the preparation of which is described
| (Rype
0 S Lo SR B TS e i ter
@é@ﬁ@%%é@@h e BB BXEHIEP? tshim0 it @A ot Bi) 6faOH was

$4d@t until the ph = 14, and the mlxture was extracted with AcOEL. The combined

shiore-benzaimidazoll yiLoips '”' 'Lé%c@m %Qe' 1“ '298&' 2 cr ?‘ﬁm&m in
&%Pn ppre aration o WhICh & crl in exam and t]h

Enfinef{d ded), @@%&%E@@H)masmpmwmmm%w (4-(2-chloro-
15 i Zdimetylaninobenagimidazaleindohe as white crystals. ES-MS m/e (%): 483.6
%éperldln -I-yl]-(2-methyl-1H-indol-3-yl)-methanone as light yellow solid.
m/e (%): 402.2 (M+H*) Example 7 [4 (2 Methylamlno ben
2ditnid el AyiA)-piperidi hEL-ivi: -

H&{Q % &{chdure descrlbed in example 2, from 50 mg (0.127

Amid coupling following the general procedure I:
20 - Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one (commercially
availabie)

- Acide: 1-Benzyl-2-methyi-1H-indole-3-carboxylic acid (the preparation of which

15 described hereinafier),
ES-MS m/e (%): 463.2 (M+H).
725  1-Benzvl-2-methvi- 1H-indole-3-carboxvhc acid

Using the procedure described in example 8 hereinafter, from 2-methyl-1H-indole-3-

carboxylic acid (described in JHererocyclic Chem. 1977, 14, 1123) was prepared 1-benzyl-

2-methyl-1H-indole-3-carboxylic acid.

Example 2

30 {1-Benzyl-2-methyl-1H-indol-3-y1)- {4-[ 2-(4-methyl-piperazin-1-yl)-benzoimidazol-1-

yi]-piperidin-1-yl}-methanone
A mixture of 20 mg (0.041 mmol) of (1-benzyl-2-methyl- 1H-indol-3-yl)-[4-(2-chloro-
benzoirmidazol-1-yl)-piperidin-1-yl}-methanone (the preparation of which is described
in example 1) and N-methyl-piperazine was heated in a sealed tube at 90°C for 8 hours,
35 c¢ooled to RT and then concentrated in vacuo. Flash chromatography (CH.Cl/ MeOH
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chloro-benzoimidazol-

wd-2007ripeiglin-l1-yl]-(2-methyl-IH-indol-3-yl)-methanone (the preppataRRk 075

which is described in example 5) and megl'(lyyl amine (1.5 ml, 8M in EtOH)
was prepared 76 mg (78%) of CYT

1Zameidaaioe BenzoimdazO YRBRARNOL 3.y 41 (4o meth-
(2-methyl-IH-indol-3-yl)-methan one as liglit yellow solid” ES-MS m/e (%)
BESTRA% (N PP eIl O YO RIRSEHHE df IbhmER 4o nevaripies gofig. ES-MS
t(t-BenzA7.5 (M+H™).
IH-indole-3-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoimidazol-2- one 20
Amid coupling following the general it ure 1: - Amine:
1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one (commercially
availebRyvacid@ e BeHZyintialidadlel 4-Carp exmedcrt repraimaidaisi 1-yD-
of which is described hereingifier)d2b ERiMSeiRia dfe): 451.3 (M+H+).
-benzyl- IH-in dole- 3-carboxylic acid To irred solution of Q.50 .10
S SR S A e A -
heoly STy 8 obenAwil: hédhiZichowabatostidaRT ol Boipsindiaridyl]-

EH%&%%&WH@E%’%;@}MJL Qfrhanzy:Prpishu@maddetd MM WG he (0.5 mi)
stirred an 30 % d

itl%b%l h%ﬁg aﬁd thi poured ontq water and extracted
WithPEERF St &tHTE e cBmbiRER Sroame phats it tived Giermorpholin-4-yl-
ba28 04 dand-coparitrateinin vd bunctiGrystalliz dittb n yel IE 2 o foRSed Db e (%):
gﬁg(’@)ﬁgf{} benzyl-].H-indole-3-carboxylic acid as a white solid. ES-MS

m/e (%): 250 (M-H"). WO 2007/009906 PCT/EP2006/064075 -32

Example 9 1-{l-[(1-benzyl-2-methyl-|H-indol-3-yl)carbonyl]piperidin-4-yl
}-3-methyl-1,3- dihydro-2H-ben zimid53¥1P164 e Amid coupling following

thie Brensidl-pmotsduie-inBol Mg 4-(2-piperidin-1-yl-benzoimidazol-1-yl)-piperidin-
1-Methyl-3-piperidin-4-y|-1,3-dihy9||__rgi.-t_)r%n 7 oim(i)glazol-z-one (described in
W00214315), - Acide: 1-Benzyl-2- thy?— Igll}indﬁole-S-carboxylic acid
deseribesrmcaxameere dergborsihpeams)e £7 GanMa pe)( EEhmeol 0of (1-
benzyl-2-methyl-1H-indol-3-yl)-[4-(2-chloro-benzoimidazol- 1-yl)-piperidin-1-yl]-
methanone (the preparation of which is described in example 1) and piperidine (0.5 ml)
was prepared 18 mg (54%) of (1-benzyl-2-methyl- 1H-indol-3-y1)-{ 4-(2-piperidin-1-yl-
benzoimidazol-1-yi)-piperidin-1-yl}-methanone as light vellow solid. ES-MSm/e (%):
532.5 (M+H".

Example 5
[4-(2-Chloro-benzoimidazol-1-yl)-piperidin-1-yl}-(2-methyl-1H-indol-3-yl)-

methanone
Using the same procedure described in examnple 1, from 1.700 g (4.54 mmol) of 1-[1-(2-
methyl-1H-indole-3-carbonyl)-piperidin-4-yl]- 1,3-dihydro-benzoimidazol-2-one (the
preparation of which is described in example 10} and phosphorus oxychloride (40 ml)
was prepared (.50 g {35%) of [4-(2-chloro-benzoimidazol- 1-y1)-piperidin- 1-yl]-(2-
methyl-1H-indol-3-yl)-methanone as a light brown solid. ES-MS m/e (%): 393.2
(M+H").

Example 6
[4-(2-Dimethylamino-benzoimidazol- 1-yl)-piperidin-1-yl}-(2Z-methyl-1H-indol-3-yI)-

methanone



10 1-[ 1-(2-Methyl-I.H-indole-3-carbonyl)-piperidin-4-yl]-

wo 3ediydsasbenzoimidazol-2- one Amid coupling following thegeReas/064075
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procedure I: - Amine: 1-Piperidin-4-yl-1,3 (illhydro -benzoimidazol-2-one
(commercially available), 15 - Acide: 2- I\;Tethyl | H-in dole- 3-carboxylic

Bsidddeseaibed &Jaﬁ%teegaw@@%%ﬂi%h}&m% @%@4%&9@(@4@
375 M+H+). Exam Ie 11 1-[ 1-(1-Isopropyl-6-m

RO A e Ly eoosth B DSty A anome (ihe
g@m&pdrauupluigvfnﬂhm dgsthdgeiecalproeddurel ldinAsthivieimine (1.5 ml, 5.6M in

BRSOl R0 OTEI s 0.

available), - Acide: 1-Isopropy 3-car oxy IC aci
%’sféﬁir-@e&ﬁlﬂ b 0ebbo Cﬁe‘ﬂgéé)yﬁsw{l;aﬁﬁée(%)hghegeéwaq#d) ES-MS m/e
ExzmMpi L),

[-(6-Fluoro-1-isopropyl-1H-indole-3-carbonyl)-piperidin-4-yl]-1,3-dihydro-
benzoimidazol-2-one 30 Amid coupé%gﬁr? Ié)valng the general procedure I:
- Amine: 1.-P|&erld|n -4-yl-1,3-dihydro-benzoimidazol-2-one (commercially

aviiriBidfethxisenn s mpgrimitsasiobyl pinaddie: BydhfBorghyidH -indol-3-y1-
(described in U820040067939) WQ 20074809906 PCT/EP2006/064075

-33- E -MS m/e (% H+). Exa 13 1-

R S S T B AT s G Tt ol of (2
denroitvidazoli@aoviel -5%@1&bcdupJMQHGﬂlbmﬂgjthé@ﬂmé®&BmeHMeﬂom (the
ﬁ%ﬁ&h@ﬂ&%ﬂ% Wlad S0y HARENZRINIIRE AL ZRNEATOMTE SR in F1OH)

available
was prepa%cd 76 mg (78%) of {4-(2-methylamino-benzoimidazol-1-y1)-piperidin-1-yl]-

(2-methyl-1H-indol-3-yl)-methanone as light yellow solid. ES-MS m/e (%): 388.1
(M+H™).

Examples of comnounds of formula I-b

Example 8
1-[1-(1-Benzyl-1H-indole-3-carbonyl)-piperidin-4-yl}-1,3-dihydro-benzoimidazol-2-
- one

Amid coupling following the general procedure I

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

available)

- Acide: 1-Benzyl-1H-indole-3-carboxylic acid (the preparation of which is

described hereinafter),
ES-MS m/e (%): 451.3 (M+H™).
{-benzyl-1H-indole-3-carboxvlic acid
To a stirred solution of 0.50 g (3.10 mmol) 1H-indole-3~carboxylic acid in 5 ml DMF was
added 0.27 g (6.75 mmol) of NaH (60% in oil), The mixture was stirred at RT for 30 min.
and then 0.39 ml {3.28 mmol) of benzyl bromid was added. The mixture was stirred an

additional hour and then poured onto water and extracted with ethyl acetate. The
combined organic phases were dried over Na,SO4 and concentrated in vacuo.
Crystallization in Et;O afforded 0.61 g (78%) of 1-benzyl-1H-indole-3-carboxylic acid as
a white solid. ES-MS m/e (%): 250 (M-H™).
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- Acide: 6-Chloro-1-isopropyl-1H-indole- 3-carboxylic acid (described in

wQBB004067939), 10 ES-MS m/e (%):. 437.5 (M+H+). Examplertép006/064075

1-[l.-(1-1sopropyl-1H-indole-3-carbonyl)- derldln -4-yl]-1,3-dihydro-ben
zoimidazol-2- one Amid coupling following the general procedure I: 15 -
Amine: 1- Plperldln -4-yl-1,3-dihydro-pg niglazol-2- -one (commercially

et s %@%@gﬁé@am%%%%&c L

Example 15 1- [ dlhydro -2H-benzimidazol-2-one
it Qrpé%ggpg]&ggg}g - yl]-1,3-d.ihydro-benzoimidaz
ol-2- one A d co oflowing the general procedure I: - Amine:

1-Piperidiivg: yr-ie. h Bzl AZoR e (eompiaidriy-28ne (described

availa{alw,()ogq:msj. Methyl 1H mdole 3-carboxylic acid (commercially
available I%S lS

+H+
1-(1H-In gﬁe -car ony ﬁ]lel3 Caﬂ%éﬁcb%%%iﬂ%ﬁﬂél%q?(%@ple D,
E@Mﬁl@&ﬁ)ﬁ%]ﬁlr@%lbwﬂﬁ ﬁhe general procedure I: - Amine:
1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one (commercially
available), - Acide: 1H-Indole-3-caripaxigiagil (commercially available),

BRI U S e T

-piperidin -4-yl }-1,3-dihydro- benzoimidazol-2-one Amid coupling
Iohiquiag the o %%R@Jn%f W é&océﬁﬂ&ez
dihy

1- Plperldln 4 yI 1,3 dro-benzoimidazol-2 oneé ommercially
1-Piperidin-4-yl-1,3- dihydro-benzoimidazol-2-one (commercially

available),
- Acide: 2-Methyl-1H-indole-3-carboxylic acid (described in JHeterocyclic Chem.
1977, 14, 1123), |

ES-MS m/e (%): 3752 (M+H").

Example 11
I-{1-(1-Isopropyl-6-methoxy-1H-indole-3-carbonyl)-piperidin-4-y1]-1,3-dihydro-
' benzoimidazol-2-one
Amid coupling following the general procedure I:
- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one (commercially
available),
- Acide: 1-Isopropyi-6-methoxy- 1H-indole-3-carboxylic acid {described in
US20040067939),
ES-MS m/e (%):. 433.6 (M+H™).

Example 12
1-f1-(6-Fluoro-1-isopropyi-1H-indole-3-carbonyly-piperidin-4-yl}-1,3-dihydro-
benzoimidazol-2-one
Amid coupling following the general procedure I:
- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one (commercially
available),
- Acide: 6-Fluoro- 1-1sopropyl-1H-indole-3-carboxylic acid (described in
US20040067939),



available), - Acide: 2-(pyrrolidine-I-carbonyl)-1H-indole- 3-carboxylic acid

wdtha-psepagation is described hereinafter). ES-MS m/e (%):.4abr4efvbokidg4075
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10 a) (1H-indol-2-yl)-pyrrolidin-l-yl-meth lone To a stirred solution of
0.300 g (1.86 mmol) of 1H-indole-2-carboxylic acid in CH2C12 (10 ml)
wagRdded 6, 4289 §2:43 grmol) of EDC, 0.302 g (2.23 mmol) of HOBL,
0.28 ml (2.04 mmol) of Et3N and 0.17 ml (2.04 mmol) of pyrrolidine. The
reaction mixture was stirred at RT %eéﬁ%gg g’ght and then poured onto

water and extracted with CH2C12. The T5 combined organic phases were

drietr Dvét-NhRS8O4-sntropytéHiraréel tdvenlronRe-repistaliizdtivh- i Eidodro-
afforded 0.31 g (78%) of (1H-iRdgl:2)aRyHolidind-yl- methanone as
white crystals. b) 2-(pyrrolidine-l-carbonyl)-1H-indole-3-carboxylic acid
‘ YR8 Lhih e fhal NiReEBHen. 1991, 34, 140, from 100 mg

(0.46-mmalk of - PR (htr ntel-2 3ddpytalidimiylrméibalnboa svas ipregaielly
28 mgbv(glfé%(): of 2- (pyrrolidine-l-carbonyl)-1H-indole-3-carboxylic acid as
alight brown g’olid. FS-MS m/e (%): 257 (M-H+). Example 18 1-[ _
1-(6-CHieiets: i-Cih erslel- Baraapohy bl pipésiein-cppxyis-ehid ydescpbed in
zoimigapahZaiby®e, Amid coupling following the general procedure | -

ine: |.-Piperidjn-4-yl-1,3-dihydro-benzoimidazol-2-one (commercially
%%? %9/755:[&1 %%M‘S%- H-indole- 3-carboxylic and (described
hereinafter) 30 ES-MS m/e (%): 395.4 (M+H+).
6-chloro-1H-indole-3-carboxylic acié*3siféea procedure described in J
Medl e k91 B4 dt.3amb Q19 (@A M) af 3-dihydro-benzoimidazol-2-
6-chloro-1H-indole was prepared 5.80 g (64%) of
6-chloro-1H-indole-3-carboxylic acid a8 light brown solid. ES-MS m/e
A4 Pk )1 35iNY Ch2 @8 R0 980G RET IEP2006/064075 -35 Example
1.9 1-[ 1-(6-Chlqs0-5-flu orQ+1, H-i - . a
3-carb %%g?’g%%gﬂi’ Ii{-%%}fgih%ﬂ%i?o benzoimidazol-2-one (commercially

available),

- Acide: 1-Isopropyi-1H-indole-3-carboxylic acid (described in £ Med. Chem. 1994,
37, 2090),
ES-MS m/e (%):. 403.5 (M+H").

Example 15
1-[1-(1-Meth yl-1H-indole-3-carbonyl)-piperidin-4-yl}-1,3-dihydro-benzoimidazoi-2-
one

Amid coupling following the general procedure I
- Amine: 1-Piperidin-4-yi-1.3-dihydro-benzoimidazol-2-one (commercially
available),
- Acide: 1-Methyl-1H-indole-3-carboxylic acid (commercially available),

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

Example 16
1-[1-(1H-Indole-3-carbonyl)-piperidin-4-yli-1.3-dihydro-benzoimidazol-2-one
Amid coupling following the general procedure I:
- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one (commercially
available},
- Acide: 1H-Indole-3-carboxylic acid (commercially available),
ES-MS m/e (%):.361.2 (M+H™).
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available), - Acide: 6-chloro-5-fluoro-1H-ipndole- 3-carboxylic acid (the
preparation of which is described hereinafter), ES-MS m/e (%):.413.2
(M+H+). 10 a) 6-chloro-5-fluoro-1H:indole: fpllowing the procedure
described in W09747598, from 6-chloro-5-fluoro-1H-indole- 2,3- ?ﬁgne was

oleJared RIS e hSarBoTRT G 48y 6 RS BeHoRRs i ie - dihydro-

3-carboxylic acid: Following a bﬁmedméaies(mbm in Z Med. Chem. 1991,

40 i oro-5- fluoro- 1H -in dole was
%‘%}éare g’x&P g@ﬁ&%tﬁgég {}? CP}:? oroﬁ-l indole-3-carboxylic acid as
a light browiei $ofi@eBESIVE ¥inle3 (Gl ya16 Ponepin idgerhpte polgopmmercially
1-(1-8 %]EMJT@% methyl- 1H indole-3-carbonyl)- piperidin -4-y]
;;?:Ir(rze (;j ] g#%% %ﬁ%éﬁ% dlh 6?8? dzcﬁen}I %l)-{y-grﬁ]lglg ?ﬂl—g p%cparation is
|-[I-(1 lwsmydeRharetmfitcti-indole-3-

garkenyl) eR%‘?“Qi@ XH+3H3 dihydro-benzoimidazol-2-one (the preparation
of WhICh IS descrlbe(g herelrilafter) in DMF (3 ml) at RT, was added 2.0 mg

N HEoEIAB YR ture was stirred 20 min. and
Tteal ﬁsﬁamgoqatﬁ-ﬁﬁdmm@ efl Q%&ﬂl@f@aathyb}dﬁﬂem -earboesyitc kafl of CH-Cly

d I 0
NS 18 DU e 0 o 8 2
coRfomae bt pndde § Tvaté e avdy N@zg@hdaw EopEzsigteminture was
y@gg@ aﬁ%ﬁ%v@f%@gw&ﬁ; é@éd\f@%&fﬁ@éﬁ@f@&@%&m@:ﬁm The

%) 0 e arbon ridin-4
SRS e S e
oiisESAN S mite ALY zﬁ%@@M%HgXﬁ%ldﬂ(ﬁiBﬁde yl)-pyrrolidin-1- yl—
&g@ﬁﬁgh@%%@{géﬁ%@nyl) piperidin-4-vl]-1,3-dihvdro-

en20|m|dazol 2-0n€e Amld couplm foIIowmg the general procedure I: -
DA 0 U et 8IRfidaEs 9% ne (commercially
a)éﬁi@B@ﬁoc?ﬁuréﬂﬁiﬁnﬁcﬁemzybﬁdneﬂwl Il'%”ldel'ﬁ‘ Biearbaxylic agid0.46 mmol) of

(deesripgdinexampie, ). EE MR IS P8k 03 M B e (23%) of 2-
(pyrrolidine-1-carbonyl)- I1H-indole-3-carboxylic acid as a light brown solid. ES-MSm/e
(%): 257 (M-H™). '

Example 18
1-[1-(6-Chloro-1H-indole-3-carbonyl)-piperidin-4-yl}-1,3-dihydro-benzoimidazol-2-
one

Amid coupling following the general procedure I:

- Amine: 1-Piperidin-4-yi-1,3-dihydro-benzoimidazol-2-one (commercially

available),

- Acide: 6-chloro-1H-indole-3-carboxylic acid {described hereinafter)

ES-MS m/e (%): 395.4 (M+H").
6-chloro-1H-indole-3-carboxylic acid
Using a procedure described in [ Med. Chem. 1991, 34, 140, from 7.0 g (0.046 mmoly of
6-chloro-1H-indole was prepared 5.80 g (64%) of 6-chloro-1H-indole-3-carboxylic acid
as a light brown solid. ES-MS m/e {%): 194 (M-H™).
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WO 2007/009906 PCT/EP2006/064075 -36 Example 21

Wd%@m,%gag [4-(2-0x0-2,3-dihydro-benzoimidazol- dpsgimm{mm@ms

[-yl)-piperidine-1-carbonyl]-indol- 1-yl}-acetonitrile To a stirre ution of
40m,-(0.101 mmol) of 1-[1-(6-Chloro-1H Ardole-3- -carbonyl 5
)-piperidin-4-yl]-1,3-dihydro-benzoi |dazoll- -one (the preparation of which
has been described in example 18)'In MF was added 4.2 mg

(0.105 Mo INeare- GOt - Mlﬁ@@ﬁﬁy@@ﬁb%ﬁb@ﬁn@dﬂm%ﬂﬁoi 36lnjlro-

and then 8.3 mg (0.11 mmol) of Ghigra;Besienilile was added. The
mixture WS‘% %lrred an additional_ hour and then poured onto water and

SRS HOy i & HHa B5RTHHER brganic phases were dried
over 1&mlmzsxaﬂzmmﬁm@mgéﬂt@thﬂyﬁruawm@maa;raBSZa;»hlcP(chnaﬂiﬁefdleﬂy

6 mgeg}é1 f {6-
Chloro- i -0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl]
-indol-L§iRs: Scabdpitife BaosavHiteadms: Egmiexmie 106 (impspartiyn of which is

o %edﬁéremaftcr) I bonyl]- d [}-1,3-dihyd
oeSCar onyl]-piperidin-4-yl}-1,3-dihydro-
Ei@g%lag%r t%Lfone mld coupllng following the general procedure I: -
ArhtakioroRrideielin- Ridihydro-benzoimidazol-2-one (commercially
%ﬁ&@mglh% a%&&#ffe%&%@M‘%ﬁ%ﬁb@%é&%%@%@ﬁ% indole-
%ommermaly available ES MS.m/e (%): 445 (M+H"). Example 23 1-[
BT RS DR BriR e 1RaT ROk Y1 asiRkridin-4-y1]-1,3-dihydro- 25

WMMWQ the general procedure I: -
I P I
AN R BRI e A o I 380t 20 e AR 47 ooy

methyl- ic aci

i ése B?éﬁh@#é?ﬁOai)%v dofpvrs nursaisb(9h) 2488 %) (M- ey meahipierpal H-
ke dickB-Bep Ryie-ghlore At drdeiewar GaHao EY Vi periding A-yib Ind-¢ifydro-

Example 20
1-{1-(1-Benzyl-2-methyl- 1H-indole-3-carbonyh)-piperidin-4-yl]-3-(2-dimeth ylamino-
ethyl)-1,3-dihydro-benzoimidazol-2-one

To a stirred solution of 20 mg (0.043 mmol) of 1-{1-(1-benzyi-2-methyl- 1H-indole-3-
carbonyl)-piperidin-4-yl]-1.3-dihydro-benzoimidazol-2-one (the preparation of which is
described hereinafter) in DMF (3 ml) at RT, was added 2.0 mg (0.051 mmol) of NaH
(60% in oil). The mixture was stirred 20 min. and then 5.6 mg (0.051 mmol} of (2-
chloro-ethyl}-dimethyl-amine in 1 mi of DMF was added. The mixture was stirred an
additional 5 hours at 50°C and then poured onto water and extracted with ethyl acetate.
The combined organic phases were dried over NaxSQ, and concentrated in vacuo. Flash
chromatography (CH,Cl/ MeOH 8/2) afforded 12 mg (50%) of 1-[1-(1-benzyl-2-
methyl-1H-indole-3-carbonyl)-piperidin-4-yl}-3-(2-dimethylamino-ethyl)- 1,3-dihydro-
benzoimidazol-2-one as a viscous oil. ES-MS m/e (%):.536.2 (M+H™).
1-[1-(1-Benzyl-2-methyl-1H-indole-3-carbonvl)-piperidin-4-vl]- 1.3-dilivdro-

benzoimidazol-Z-one

Amid coupling following the general procedure I
- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one (commercially
available),
- Acide: 1-Benzyl-2-methyl- 1H-indole-3-carboxylic acid (described in example 1),
ES-MSm/e (%): 463.2 (M+H™).



benzoimidazol-2-one a) 6-Chloro- IH-indole-3-carboxvlic acid WO

w7 /08806 PCT/EP2006/064075 -37 Using a procedure desgiiaeditydsso7s
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Med. Chem. 1991, 34, 140, from 7.0 g (0,046 mmol) of 6-chloro-IH-indole

were prepared 5.809(64%) of 6-chloro-1H-indole-3-carboxylic acid as a

light brown solid. ES-MS m/e (%): ¥94,{Mr&#3)- 5 b) 6-Chloro-IH-indole-
6-chloro- IH-indole-3-carboxylic acid

3-carhoxylic acid meth ly ester | g of , -
%@ﬂ%&éa%ﬁ%ﬂﬁ%ﬁ%ﬂé@ﬁ%?hwa%d%’fo&olﬁaarm—aﬁéaimgécsarbonyﬂ -indol-
overnight. Concentration in vacuo-gffarctedriheikitle compound in

itaf ield.. c)6-Chlora-l-{2-dim.eth; ing-ethvl)-1H-indole-
e L e A e 3 carbons
BRERfBIGI AT dI18-8lesiroRyne daiiaretndiosstdharpseRUrafi oL wideh has been
M@ﬁﬂe?%ﬂ@@a@ﬁ;?@zﬁﬁlﬁﬁl &@M‘mg.\@ilatﬁiclﬁazﬁfﬁtg 40, mﬁméﬁma{ﬁ-{l&)% in
[ .2.eq.) of (2-chloro- -dimethyl-amine ochloride wer
R oS B R L oV e Ao WD of cloro-
O WGk dicTTbovedbyr flash sthrethatogidiion 3lidldechas thgnafoured onto

gaide. fchlaied + (Creli e inylaminorka %Mﬁ%ﬁ!ﬁ'ﬂ?@ﬁﬁ?& ICARNAIGACH o ver
%fngqtﬁhal ester. The ester was hydrolysed in a mixture of H20/THF/MeOH

1204 FORITUBIIHR 0208 L JePaRR S e faB S titfel &f 46

Chbverdight( Toemeid-dixsdastinstednsidvess! timpspiidat O Acagmchiieindol-1-
mhined. IC ses:were dried over Na2SO4. Recrystallisation in

%?;%p%[#%o%qgg%% nv?ﬂ %éé:t‘%wc{)verall yield) of the title compound as a 20
GendSastia( 5 -4S MiefBe): 265.8 (M-H). d)
I-[1-(1-Benzyl-6-chloro-IH-indole- 3-carbon yl)--piperidin-4-yll-1,3-dihydro-
benzoimidazoi-2-one Following geréxampiecdadure |, the coupling of
(commercially, available) 1-pipgridin-4-yl; 25 1,3-dihydro-henzoimidazol: 2
e m i P S e e D g o
compound. ES-MS m/e (%): 488B.0umdado Example 25 1-
MtldCyaioheadmaihys td-aoie dreasaeryl)-pip eridin-4-yl]-1,3-dihydro-
30 benzoimidazol-2-one ) . .

- Amme: 1-Piperidin-4-yi-1,3-dihydro-benzoimidazol-2-one {(commercially

available),

- Acide: 2-(2-Methyl-butyryl)- 1H-indole- 3-carboxylic acid (commercially

available)
ES-MSm/e (%) 445 (M+H™).

Example 23
1-{1-(1-Benzyl-2-methyl-1H-mdole-3-carbonyl)-piperidin-4-yl]-1,3-dihydro-
benzoimidazol-2-one
Amide coupling following the general procedure I:
- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one (commercially
available),
- Acid : 1-Benzyl-2-methyl- 1H-indole-3-carboxylic acid (described herein above),
ES-MS m/e (%): 463.0 (M-H™).

Example 24
1-{1-(1-Benzyl-6-chloro-1H-indole-3-carbonyl)-piperidin-4-y1i-1,3-dihydro-
benzoimidazol-2-one
a) 6-Chloro-1H-indoie-3-carboxvlic acid
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Following general procedure I, the coupling of (commercially available)

wd-Rpasidingd-yl- 1,3-dihydro-benzoimidazol-2-one with PCT/EP2006/064075

I-cyclohexylmethyl-IH-indole-3-carboxylic gcid (described in Bioorganic &
Medicinal Chemistry Letters (2005), 15(1% "2734-2737) gave the title

E%EH %y}@cgtﬁlg%é%ﬁﬁgﬁl{%)bﬁg7&@4+ﬁ§)l %%013@%?6999?99( 0.046 mmol) of
2006/064075 - 38 Exampl

p[ghégmbﬂé{r@ia %‘@%%"ﬁﬂ%%g,‘%g (64”;0) of 6-chloro-1H-indole-3-carboxylic acid
hékingolerdvaasotayl]-piperidin-4-yi}-1,3- dihydro-ben zoimid azol-2-one

couy he general procedure I: 5 - Amine:
%%]i\%%rn?? lllé?gﬁlw

_ yd 0-benzoimidazol-2-one (commercially
huAilgile ALnd gachiesborvlio agidiagiiyid epier -ethy|) -1 H-in dole-

3 ggmpamkﬁ@q@ -feleserhedhorein afleNeESiMRAE-£Hx 46810EMAM-3 drop
xam
ER R e O TRARBLry DS TOAFRAIRLALS Y251 HTRTE R MBS Eryround in

)}Q@Btlmhydmlden zoimidazol-2-on e a)
#1@-ERere-3-giyslierbanzeimidazel-ryipiRgrdingshe 9&!&9 acid

tert- um ester | 0 a strred solution o mg
TDfodtErd-entes ik s Ben B rhighsoiHoshd hdnsivlsr r&ﬁ{bam%féf} methyl
ink5imb of FREIR wererddetb 8B4 gng NAI283I0m)6h & Znesil) of BMARer 20 min,

%5%%%% @8 ilf ;)?%EEB&ILI%QQ gi% gn@hgq t%r[]mOI l eqi}ocgﬂond were

ter stirring at overnight Re reaction mixture was poure
mfé& vﬂm@wéwe@eﬂmm eh r@nﬁttf@msﬁyv@@%md aq. NH@
@W@Epﬂa&m&}@ﬁ@rﬂ@g@ﬁ@@%m&(&?%g@f theditle 40mBOLDe @8 (h ylamino-

ft%?bwemgé %afé%w l%aﬁ Séﬁw STER ,3-dihydro-benzoimidazol-2-on

é’l‘ff@saesmmb}’ﬂoﬂgﬁﬂmgél mimtole of HQO/THF/MeOH (ratio 1:1:1) with LiOH.H,0O
4250040 LAY RN ZANYARZO it - o P '@@ﬂﬁjf%ﬁ ARy u&@é}iﬂact]?d

tert- utyl ester in S ml of DMP were added 218 1.5 mmol,

EROIBEHI ety Rt et o arnis P 4% wrgﬁz§rr1ﬁ%w§%1@804
M}Bﬁt&ﬁﬁﬁlﬁl intiEriapaffasiedndnued 360 Gransiddghi ihheimeixtr@nias as a
%u{gd on. water and the product extracted with EtOAc. The organic
V‘ﬁases were dried over Na2S0O4 and concentration in vacuo afforded

| @%@é&ﬁ@@diﬁ@tﬁ)ﬂ%ﬁhd -ethyl)-2-0x0-2,3-

d) i-[1-(1-Benzvl-6-chloro-1H-indole-3-carbonvl)-piveridin-4-vil-1.3-dihvdro-

benzoimidazol-2-one

Following general procedure I, the coupling of {commercially available) 1-piperidin-4-yl-
1,3-dihydro-benzoimidazol-2-one with 1-benzyl-6-chloro- 1H-indole-3-carboxylic acid
gave the title compound.

ES-MS m/e (%): 485.5 (M+H").

Example 25
1-{1-(1-Cyclohexylmethyl-1H-indole-3-carbonyl)-piperidin-4-y1]-1,3-dihydro-
benzoimidazol-2-one
Following general procedure I, the coupling of (commercially available) 1-piperidin-4-yl-
1,3-dihydro-benzoimidazol-2-one with 1-cyclohexylmethyl-1H-indole-3-carboxylic acid
(described in Bioorganic & Medicinal Chemistry Letters (2005), 15(11), 2734-2737)
gave the title compound.

ES-MS m/e (%): 457.6 (M+H™).
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dihydro-benzoimidazol-1-yl]-piperidine-I-carboxylic acid tert-butyl ester as

w@nmtaydiie solid. This crude material was then dissolved in pdl@b506/064075

CH2CI2 and I. ml of TFA was 30 added. After 2 hours at RT, the reaction

was quenched by addition of ag. NaHCO3{pH = 9), and the product

extracted with CH2CI2. Concentratlggalgll\%@czp afforded 200 mg (61%) of

the titte compound as a white solid. ES-MS m/e (%): 289.3 (M+H+). #

1AL EEABI T A BRES PAP BV AP Hdir 4. - 3- Pt BBt IRAvIAEL ety L) 1.5-
yl) 35 1,3-dihydro-benzoimitiazith2soneo Wi 20077002906
PCTIEP2006/064075 - 39 Amide coupling following the general

RAGSIUE i l@%mﬁ the enera} rocedure It
1-(2-Dime hylamlno ethyl)-3-piperi |n -4-yl-1 3 -dihydro-benzoimidazol-

2-one; 5MAgid~ @@Fﬁb‘? ¥ imigiySiehpeRgRideal- EeRISae agplly
466.0Mitdd1y) Example 28

1-{I-[6- (Ahl jaley Idf?ﬂfluoEo %e&ze%%mdol& crﬁPon&/ %?ﬁ(y%}a

- dihydro- ]ben20|m|dazo =2-0N owmg)é nera
acylatiépseitefl g@nlsfstiH-indole- 3-carbonyl)-

pigavidinA-yihldlihydrerbenzoimidazol-2-one with commercially
available 3-fluoro- benzoyl chloride gave the title compound. ES-MS m/e
(%): 517.4 (M+H4). Example 29 15 Example 27

1¢( orocl4i3-(3-flyoro h 0 _
Sicﬂgr{t?gg% fg?f)g%dlg Ch!}fé;’)?ﬁ%? %?)ch? bexniolldr%%g 9Zdon etblzyo?lm\}\llll(r)] sihyl)-1,3
general procedure II, the al‘liyﬁaﬂb@rmnj?*ﬁlﬂ(@%*ﬂbﬁoﬂllﬁ indole-

Fcarbonyh-ipemdin s biird BraibvarorRenzoiaidazol 2-088 Witk acid tert-butyl

commerC|aIIy avallable 2-bromo- |-(3-fluoro-phenyl)-ethanone gave the
Icompound. 20 ES-MS m/e (%): 531.3 (M+H'). Example 30 1-
{lo[6-<BhloicotutRlud AMberezoy) mkkdhdalé-Piparisomydl pipSridinydrgt

bdndo ibygro- ae&lé?hwﬁqé-ze?&a %ﬁ%ﬁ?&ﬁv@g@%@%@bﬁ%ﬁ%&% Hhal€34 mg

acylation of 1-[1-(6-chloro-1H-indole- 3-carbonyl)- 25
[ﬁ(b%%lmmﬂlsﬂ}ll%écﬁlﬁmﬁeh%lmﬁa‘tmm@nbwltmﬁﬁtﬁmerdléw mg (1.4 mmol, |

%ﬁ?}il@HB@dﬁ@‘rg{ﬁm stirring at RT overnight the reaction mixture was poured on water
and extracted with CH,Cl. Column chromatography (Si0,, EtOAc/Hept. 1:1) afforded
360 mg {82%) of the title compound as & white solid.

b) 1-(2-Dimethylamino-ethvl)-3-piperidin-4-
To a solution of 320 mg (1 mmol) of 4-(2-o0xc-2,3-dihydro-benzoimidazol- 1-yl)-

1.1.2-dihvdro-benzoimidazol-2-one

piperidine-1-carboxylc acid tert-butyl ester in 5 m! of DMF were added 218 mg (1.5
mmol, 1.5 eq.) of (2-chioro-ethyl)-dimethyl-amine hydrochloride and 418 mg (3 mmol,
3 eq.) of KoCO:s. Stirring was continued at 60 °C over night. The mixture was poured on
water and the product extracted with EtOAc. The organic phases were dried over N2;S04
and concentration in vacuo afforded crude 4-{3-(2-dimethylamino-ethyl)-2-0x0-2,3-
dihydro-benzoimidazol-1-ylj-piperidine- I-carboxylic acid tert-butyl ester as an off-white
solid. This crude material was then dissolved in 5 ml of CH>Cl, and 1 m] of TFA was
added. After 2 hours at RT, the reaction was quenched by addition of ag. NaHCO; (pH =
9), and the product extracted with CH,CL. Concentration in vacuo afforded 200 mg
(61%) of the title compound as a white solid.

ES-MS m/e (%): 289.3 (M+H™).

¢) 1-[1-(6-Chloro-1H-indole-3-carbonyl)-piperidin-4-vi]-3-(2-dimeth vlamino-eth vi)-
1.3-dihvdro-benzoimidazol-2-one




benzoyl chloride gave the title compound. ES-MS m/e (%): 517.4 (M+H?).

WA R PCT/EP2006/064075
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1-{1-[6-Chloro-I-(2,3-difluoro-benzoyl)- IHéﬁudoIe-3-carbonyI]-piperidin-4-y|
}-1,3- 30 dihydro-benzoimidazol-2-one Following general procedure lll, the
acylation of 1-[1-(6-chloro-1H-indole- 3-carbonyl)- piperidin-4-yl]
-1,3-dihydrg-benzoimidazol-2-one with commercially available 2,3-

SWBHESPERBIES RO FHE RERFESHPSUNd. WO 2007/009906

PCT/ER2006/06 207 m c 4B dnHaMSthyle- p)irednid -V H B-Eksdplé82zoimidazol-
1-{I-[6;Chloro-I-(3,5-difluoro-benzenesulfonyl)-IH-indole-
3-car onfl] -piperidin-4- yl }-1,3-dihydro-ben zoimidazol-2-on e 5 Following

genem&ﬁﬁbe@@?@ﬁvlﬁﬂé@ﬂﬁﬂw%ﬁ?ﬁw@qﬁ{@ (6-chloro-1H-indole-3-
E8rhonmy)nipsrigia-d-wWi=1:33dihydro-benzoimidazol-2-one with

commercially available 3,5-difluoro- enz%nééulfonyl chloride gave the title
compound. ES-MS m/e (%): 571.4 ample 33 10 1- {

1-[63ChiofeCh(8 &-tiffubrodocmayipdiH-iH doldeB-Cachdopy Hpipeeidinnd 4yl 1,3
} 1 ,3- dihydro-ben 20|m|da%mll}zdp(pgéﬁ%%mgzgga gk procedure Il, the

kylation of 1- [1 (6-chloro-1H-indole- 3-carbony

5 Yeie £opsral priersbivs- DeriRsingdaion Qfohélv&rérpegﬁﬁn@ciaﬁwe 3-carbonyl)-
pipttatile -y Ehl%%ﬂ%ﬂmd 365131%@&&1%@&&@&@)&@1&@@9@@@1@6@3 fluoro-

5 ES- I\éﬁ 0/ 2 M+H mple 34
%eﬂf %I for6 %‘)ﬁ?ﬁer]% ecr?21§/1 % éﬁ]dde 3-carbonyl] -piperidin-4-yl
-1,3-dihydro- benzoimidazol-2-one Following general procedure 11, the

|6H‘b%)[§17ﬁ3(%f8?01 | H -in dole- 3-carbon yl) - 20

piperidin-4-yl]-1,3-dihydro-benzoimidazol-2-one with commercially
available 1- chloromethyl -3-fluoro-bExmané géve the title compound.

B S U - ndsle b oerdin+
yh-1,3-dihydro-benzoimidazol-2-one

Following general procedure IL, the alkylation of 1-[1-(6-chloro-1H-indole-3-carbonyl)-

piperidin-4-yl}-1,3-dihydro-benzoimidazol-Z-one with commercially available 2-bromo-

1-(3-fluoro-phenyl)-ethanone gave the title compound.

ES-MS m/e (%): 531.3 (M+H™).

Example 30
1-{1-[6-Chloro-1-(2-fluoro-benzoyl)- 1 H-indole-3-carbonyl}-piperidin-4-y1}- 1,3-
dihydro-benzoimidazol-2-one
Following general procedure ITI, the acylation of 1-[1-(6-chloro-1H-indole-3-carbonryl)-
piperidin-4-vij-1,3-dihydro-benzoimidazol-2-one with commercially available 2-fluoro-
benzoyl chloride gave the title compound.

ES-MS m/e (%): 517.4 (M+H"),

Example 31
1-{1-16-Chloro-1-(2,3-difluoro-benzoyl)- 1 H-indole-3-carbonyl]-piperidin-4-y1}-1,3-
dihydro-benzoimidazol-2-one
Following general procedure {II, the acylation of 1-[1-(6-chloro-1H-indole-3-carbonyl)-
piperidin-4-yl]-1,3-dihydro-benzoimidazol-2-one with commercially available 2,3-
difluoro-benzoyl chloride gave the title compound.



25 piperidin-4-yl)-1,3-dihydro-benzoimidazol-2-one Following general

Woom%%@ﬁll, the alkylation of '1-[ 1-(6-chloro-l.H-indole-3-carpp@y2006/064075
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piperidin-4-yl]- 1,3-dihydro-benzoimidazoI{-)Z-one with commercially
available 2-chloro- 1-(2,5-dif|uoro-phen‘yfﬁ-e’thanone gave the title

@W@(%ﬁ'%.%i%}ﬁmgA (M+H"). 30 Example 36
1-(1.-{6-Chloro-I-[2-(2,4-difluoro-phenyl)-2-oxo-ethyl]- IH-indole-

3-carbonyl}- piperidin-4-yl)-1,3-dihydro-benzgimidazol-2-one WO

2007/009906 PCT/EP2006/064075*3RB6iftswing general procedure I,

the! aikgrahdrr of i1Ff15{6:ihtorobittindade i 8acdridiyd ole- 3-carbonylj-piperidin-4-
piperidin-4-yl]-1,3-dihydre-benzqimidazol-2- ith C ercially

available 2-chloro- 1-( ﬁjﬁ%ﬁé@lﬁeﬁ%%ﬁﬂa&iﬁ%‘ f<’:12\)/r£[1‘]e(_[?t1he titte
Roinpounecesine safiod) 8ho %]@MQJPM??@IE&E%E%&@?@Q{O' 1H-indole-3-

A RI0r Brdef i brdifigprosbenzayd)- ddii6: caler SreatheryiihpiparidiRcfi available

d

-1,3-.dih ydro-ben zgjmi I-2-on e Following general.procedure Ill, the
e R S S st

Piobtfeinia (i1 3L bhdroEbenzoimidazol-2-one with commercially

available 3,5 10 difluoro-benzoyl chloride gave the title compound.
ES-MS m/e (%): 535.4 (M+H+). Exampie 833 -(1-

iR TR S R S G i RIS
procedure I, the alkylationdh #dfb-{Eschiorodiddeintioliee 3-carbonyl)
%flgﬂ %ﬁi%%ﬂ?%%ﬁ%@k %‘foﬁ?lwghcﬁWiﬁM le-3-carbonyl)-

piperidin4zy
aé\)/ﬁ)gla %%G-C oro- 1-(2-fluoro-phenyl)-ethanone gave the title compound.

PR (bS5 A MBI IR e 89 281 (qemmercially available 1-
éﬁ}&hl@@ﬂﬂ?&dﬁﬂﬁu@m@ﬁk&gw@gwrﬂﬁbﬂﬁme-3-carbon|y| }

iperidin -4-y1)-1,3-dihydrg-hen zoimidazol-2-one Following genera
%%ge%ﬁrfg E%MQ%%MT% f 1-[1-(6-ch|oro-|H-indole-3-c§r§onyl)-
piperidin-4-yl]-1,3-dihydro-benzoimidazol-2-one with commercially
available2-chloro- ]-(3,4-dif|uoro-phgﬁ§‘l§'4§ﬁl%one gave the title
gompeLIloro-1-(3-fluoro-benzyl)- 1 H-indole-3-carbonyl] -piperidin-4-y1}-1,3-dihydro-

benzoimidazol-2-one

Following general procedure 11, the alkylation of 1-{1-(6-chloro-1H-indole-3-carbonyl)-
piperidin-4-yl]-1,3-dithydro-benzoimidazol-2-one with commercially available 1-
chloromethyl-3-fluoro-benzene gave the title compound.

ES-MS m/e (%): 503.4 (M+H™).

Example 35
1-(1~-{6-Chloro-1-{2-(2,5-difluoro-phenyl)-2-oxo-ethyl}- 1H-1indole-3-carbon yl }-
piperidin-4-yl)-1,3-dihydro-benzoimidazol-2-one
Following general procedure I, the alkylation of 1-[1-(6-chloro-1H-indole-3-carbonyl)-
piperidin-~4-yll-1,3-dihydro-benzoimidazol-2-one with commercialty available 2-chloro-
1-(2,5-difluoro-phenylj-ethanone gave the title compound.
ES-MSm/e{%): 549.4 (M+H").

Example 36
1-(1-{6-Chloro-1-[2-(2.4-difluoro-phenyl)-2-ox0-ethylj- 1H-indole-3-carbonyl }-
piperidin-4-yl)-1,3-dihydro-benzoimidazol-2-one
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25 ES-MS m/e (%): 549.4 (M+H"). Example 40 1- 11- [6-Chloro-

W(;Z(}%q%ggfj&pro-phenyl)- IH-m dole-3-carbon yl] -piperidin -4-yIMP20(,6,064075

dihydro-benzoimidazol-2-one a)
1-[6-ChIoro-l-(3,5-difIuoro-phenyl)-lH-i‘néz)F-B-yI]-Z,2,2-trif|uoro-ethanone
- lon of 108 6hera- 1 Heindal 3-yh1 2 2. s trifhuororft €. )

R R e e
PRABEIRar-sBvE P Weksdaedea zaimiarels e 2oretgraally available 2-chloro-
5-difluormphenylhoranicagid (Sea: andmichaeieq). The reaction

ixtire was, stirr, t RT faor. 16h under an air atmosphere, filtered over
B T MR D00 /064075 42 decalite, washed with
CH2CI2 and concentrated in vacuo. Chromatography (hexane/EtOAc:
9:1) gave the title compound in 71%XA8IPIES-MS m/e (%): 360.0 (M+H+).
b)16¢Chéorarot3, 3-dHlsanenphe ydhkslindplaniterrboarbe patBAridin-4-yi -1,3-
suspension of hvdgos o
1-[6-chloro-I-(3,5-difluoro-phaNs R TRIAABEE RS S B rifluoro- ethanone
o BdvangistesiNpOttduas Slirted R0 @ for “81h(Afldprwabhiimgdwitid-carbonyl)-

a6 dhe aqueahapbase s aeiifiodin i anckseagiet- e 5.5

H2CI2. Concentrationin vacuo gave the title compound in 70% yield.
BAUORS e /OH) A0S B EA Y Ve i ompound
1-{1-[6-Chloro-I-(3,5-difluoro-phenyl)-1H-indole- 3-carbonvil
ESipdidined$iL- 53 4iMdRb -benzoimidazol-2-one Following general.

procedure I, the coupling of (commercially available) 1-piperidin-4-yl-
l,3-dihydro-benzoimidazol-2-one wihkample 38

-chloro:1-(3,5-difluqro-phenyl)-1H-indole- 3- car lic acid gave the title | .
I LA o oo oty LA s - bony - piperiain-4-
1-{1-[6-Chloro-I-(piperidiuie1 B-darpdroyhed Himidéecd-Laronyl]

- dikhydr iImickazol- el irred. 0N, ¢
B ] o Log . clibony
BIRGHASIhErbikni BT o-RsREIM G DIIE Wikhes ot cdalivayy agiaieRr chloro-
(5B finoeilpLERG remckamMixtukeas Rlisteaios R0 min. before the

%gc}[{;ig% 9(1; %e%?%@}gg élne-l-carbonyl chloride. The crude reaction
mixtu ifi

re'was purified by preéparative HPLC to afforded 21 mg of the title

compound as a yellow powder. :
Example 39

1-(1-{6-Chloro-1-{2-(3,4-difluoro-phenyl)-2-oxo-ethyll-1H-indole-3-carbonyl }-
| piperidin-4-yl)-1,3-dihydro-benzoimidazol-2-one
Following general procedure II, the alkylation of 1-[ 1-(6-chloro- 1H-indole-3-carbonyl)-
piperidin-4-yl}-1,3-dihydro-benzoimidazol-2-one with commercially available 2-chloro-
1-(3,4-difluoro-phenyl)-ethanone gave the title compound.
ES-MSm/e(%): 5494 (M+H").

Example 40
1-{1-[6-Chloro-1-(3.5-difluoro-phenyl)-1H-indole-3-carbonyl}-piperidin-4-y1 }-1,3-
dihydro-benzoimidazol-2-one
a) 1-[6-Chloro-1-(3.5-difluoro-phenyl-1H-indol-3-vl]-2.2 2-trifluoro-ethanone

To a solution of 1-{6-chloro-1H-indol-3-y1)-2,2,2-trifluoro-ethanone {described in US
2004067939 in CHLCl (in the presence of 0.4 nM molecular sieve) were added
anhydrous Cu{OAc);(2eq.}, 3, 5-difluorophenylboronic acid (3eq.) and pyridine (4eq.).

The reaction mixture was stirred at RT for 16h under an air atmosphere, filtered over



ES-MS m/e (%): 506.4 (M+H+). 25 Example 42

wol20d7[6e6storo-1-(2-oxo-2-piperidin-I-yl-ethyl)-1H-indole-3-carbyenylimipendiors
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n-4-yl }- 3-(2-oxo-2-piperidin- I-yl- ethyl) F? -dihydro-ben zoimidazol-2-one
To a stirred solution of 30 mg of 1-[1- (6 chloro-IH-indole-

&@eﬁ{ﬂéoﬁxﬁiéﬂn@fﬂﬂ =il &@@HUQ@&Q&?%@%@@Z%%%G‘&APW of
@r%%idgg)l 1 g , Of. NaH (55% in 3([?7 ) The reaction mixture
S’éagﬁ d 6 30/’ 6 FOTAHARANIRSHTb 172 85/t 2

chloro-1-piperidin- I-yl- ethanone The crude react|on mixture was directly
Biiisentsy( fre paRatiMHBDC to afforded 4 mg of the title compound as a
white powder. ES-MS m/e (%): 645.0 (M+H+). WO 2007/009906
PEIER2006(064 0T or3hxanplEdiidole- 3-carboxylic acid
2-{6-Chloro-3-[4-(3-diethylcarbamoylmethyl-2-oxo-2,3-dihydro-benzoimida

A b kpiperidinedisasbonyH-ingok-byinaNyN-diethyioagetamide Ta @ oro-
stlrred solutlon of 30 ml%;}Of 1-[1-(6-chloro-IH-indole-

PIBEHERSNARE 14 SR 8t En Sotiida SorSignaashin gvish CHLCL,

ﬂiME;w.e[es pﬂa@dwhs]aedﬂtﬁdl\ﬂalﬂf@%% drexaibetdd endaCHpOlniRtnenyagionin

7 (?ﬁ%dg{% §1 5%5%99?] %R{ 1.2 eq. of 2-

oro-N,N- |et tamlde e trude reaction mixture was purified by

atlve afforded 6 mg of the title compound as a white
E%\%Fﬁ’éé ‘K}IS%?%/é @J}% 1.0 (M+H+). 10 Example 44
1 (1 {6- Chloro 1-[2-(3,5-difluoro- phenyl) -2- ~OX0- ethyl]-1H-indole-3-carbonyl
hipeditibiiog)- 1-83cfdidhentienbany doherd Eesthranivig proandan-4-vil-1.3-

@ﬂg&g@%&ﬂomﬁd@%{[@t@ﬂ@f 1-[1-(6- chloro IH-indole-3-carbonyl)-
Elperldln -4-yl}-1,3-dihydro- beﬂzmmldazol 2-one, with commercjall

BTG S BEOPROHTS s AR IRLA S A BSAOAL GHUARS g peridin-4-y1-
EonpDgiTd- HES2MB idren{9)0 5d (M ehlr EXaiMyde 4 drqdphenyl)- 1H-indole-3-

Ca@{gﬁq fm&? M}?&@fﬁ@egﬁwﬁd@xe\zol -4-yi)-2-0xo-ethyl] -1H-in dole-3-

piperidin-4-y benzoimidazol-2-one 20 Following
?’ ge)dLﬁ‘é iP @%ﬁﬁk%atlon of 1-[ 1-(6-chloro-IH-indole-
3- carbonyl) piperidin-4-yl]-1,3-dihydro-benzoimidazol-2-one,
2-bromo-1-(5-methyl-2-phenyl- oxaFak#Axyk-€thanone (described in

qu{ﬂ%—?ﬁh% Q'Q'Qsip%h%”ﬂ'é t{ycg}ggr%)l)?’ﬁflquole 3-carbonyl]-piperidin-4-yl}-1,3-

dihydro-benzoimidazol-2-one

To a stirred solution of 30 mg of 1-[1-(6-chloro- 1H-indole-3-carbonyl)-piperidin-4-yi]-
1,3-dihydro-benzoimidazol-2-one in 1 mi of DMF were added 1.1 eq. of NaH (55% in
oil). The reaction mixture was stirred for 30 min. before the addition of 1.2 eq. of
piperidine-1-carbonyi chloride. The crude reaction mixture was purified by preparative
HPLLC to afforded 21 mg of the title compound as a yellow powder.
ES-MS m/e (%): 506.4 (M+H").
Example 42

1-{1-[6-Chloro-1-(2-ox0-2-piperidin-1-yi-ethyl)-1H-indole-3-carbonyl}-piperidin-4-y1 }-

3-(2-ox0-2-piperidin-1-yl-ethyl)-1,3-dihydro-benzoimidazol-2-one
To a stirred solution of 30 mg of 1-[1-(6-chloro-1H-indole-3-carbonyl)-piperidin-4-yl}-
1,3-dihydro-benzoimidazol-2-one in 1 ml of DME were added 1.1 eq. of Natl (55% in
oil}. The reaction mixture was stirred for 30 min. before the addition of 1.2 eq. of 2-
chloro-1-piperidin- i-yl-ethanone. The crude reaction mixture was directly purified by
preparative HPLC to afforded 4 mg of the title compound as a white powder.
ES-MS m/e (%): 645.0 (M+H").



261.7-26) gave the title compound. ES-MS m/e (%): 594.4 (M+H+). 25

wEXRIRIRAS 2- PCT/EP2006/064075
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{6-ChIoro-3-[4-(2-oxo-2,3-dihydro-benzpﬂggazol-l-yl)-piperidine-l-carbony
[]- in d o I-1-yl }-N,N-dimethyl- acet amide To a stirred solution of 30 mg of
1-[1-(6-chloro-IH-indole- 3- carbonyl;\:ﬁg&ﬂ'ggﬁ yl]-

1 3 d| dro-benzoimidazol-2-one in 1 ml'of DMF were added 1.1 eq. of

959r-Bb Gitfisthe reeaBAimaid v Strred Hore- hﬁ?%@ft%ml 1-y1)-
the addition o{;iparﬁﬁn@ﬂ%@iﬂ@fg&%hﬁdlm%ﬁhyme&mgledmgﬁtde
actlon e wa rlfled r tive, HPL ffo
e o B e D o R S R R -0
mgo@we@@g@m@zmmmw IM Ewarapislad 21 eq. Of N&H (55% m

FrChira=paathukarid (2 0erdi3 A BYdrabeRZRIMNLad@tion of 1.2 eq. of 2-
[-y])- plperldlne I- carbony {g%ndol l-'zd}?N N-dimethyl-acetam.i

A BrehorodtetrR A A B ‘ﬁﬁ’ﬁ%r‘@%%?n‘@ﬁ%@@d&’%pw?a{ ative
HiRlo durdfdetcribeyiof Mtk @hemuigas a.84j140yfdom 0.250 g (0.002

ﬁgof%gfm(ﬁe&i%grgzq ma@yhm -indole were prepared 0.38 g (96%) of the

title compound as a white SO|Id b)
2-(6-Chloro-5-methyl-3-(2,2.2-trifludrbeEHag At

-In(%mﬁw&ﬁ@ﬂ\iodim?my %@m&uﬁ@-p&r@gﬁﬁ@%@{#s}gm@f 1r(1)d(0(}eéié ce;rbonyl}
1-(6-chloro-5methyl-1H rifluoro-et g)in

10 o of DMF ot AT SO A e Do B AR EOME i o, The
ﬁﬁﬁuwmg/‘gﬂlstﬁied)@dﬁﬁtlﬁmhbef@y@@hﬁ}ﬁﬂ {1-16ech)awb- 1H-indole-3-carbonyl)-
9%?2:?%&36' %ﬂ%%ﬁ%ﬁ%%‘%dﬂﬁf@a@&dﬁ%nz DN RN %ﬂ}ﬁﬁe 2-chloro-

ditional Hour and then poured onto water and extracted with’ ethyl
Adetard ﬂﬂ?éocah?&ﬂé&‘&%% $radas Wireomrrader Na2s04 and
oorcEated invecyovie-Hifprd 300 mg (60%) of the title compound as a
white solid. 15 ¢)
6-Chloro-I-dimethylcarbamovimethyt-a- g'n L-1H-indole-3-carboxylic acid

Using a procedure similar to that described in J Med. Chem. 1991., 34,
1401f%~,{%§§%@— ]O&ZZCF methyl-2-phenyl-oxazol-4-yi}-2-oxo-ethyli- 1H-indole-3-

6-chloro-5-meffyb3y(2 gigetiifldoroaceybrindebloylzoimidazol-2-one
I%Qpc):%egthny rglc\ﬁé%ég@ e\ﬁer arl?(%‘theodn %fL ? Pl ((766 %o%tqgitlﬂ%ole 3-carbonyl}-
piperChofeyd- mé{ﬁmé@mb@mmﬁ,&d@ydmBehmrda(iiamwbyblb@mnﬂ
83la29 £aibnyiindel vll-h b imeiiyhagelamidt al Chemistry (1992), 35(14),
2617-26} gave the title compound.

ES-MSm/e (%): 594.4 (M+H").

Example 46
2-{6-Chloro-3-[4-{2-0x0-2,3-dihydro-benzoimidazol- 1-yl)-piperidine- 1-carbonyll-
indol-1-y1}-N,N-dimethyl-acetamide

To a stirred solution of 30 mg of 1-[1-(6-chloro- 1H-indole-3-carbonyl)-piperidin-4-yl]-
1,3-dihydro-benzoimidazol-2-one in 1 ml of DMF were added 1.1 eq. of NaH (55% in
oil). The reaction mixture was stirred for 30 min. before the addition of 1.2 eq. of 2~
chloro-N,N-dimethyl-acetamide. The crude reaction mixture was purified by preparative
HPLLC to afforded 10 mg of the title compound as a white powder.
ES-MS m/e (%): 480.5 (M+H").
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Amide coupling following the general procedure I: - Amine:

wolkiparndia-4-yl-1,3-dihydro-benzoimidazol-2-one (commercialyepzoo6/064075

available) - Acid :

6-Chloro-I-dimethylcarbamoylmethyl-5- methyl -IH-indole-3-carboxylic 25

acid. ES-MS m/e (%): 494.5 (M+H'}l ple 48

5,6-Dichloro-3-{4-(2-0x0-2,3-dih enzoimidazol-1-yl)-piperidine-]-ca

rbgn IOH ISR ENIN A A %%tﬁm&é%e&)mmﬂ%& Iyl)-piperidine-1-

1- (5 6- D|chloro |H'¢Blﬂ1@jfﬁim4)ﬂz.@ Z-Ulmm-éthmfﬂwteatm‘@mm/OOQgOG
PrOSE 3dure gg in.J Med. Chem.

ap L LoaT

romn 200 -indole were
repared 0. 11 g 59%%31‘ the tltle compound as a white 50""%&
B IR o b B LA L Sh- KN BRI Sk dnel) of
@&E@oafsﬂ[eé@/mhitmﬁ@ié were prepared (.38 g (96%) of the title compound asa
\;éM‘S hIoro IH-indol-3-yl)-2,2,2-trifluoro-ethanone (0.11 g) in 3 ml of
'C, were added 18 mg (1.05 eq.) of Nall (60% in oil). The mixture
was stlrred for 30 m|n1 and _ :

poured onto Wt a.d extracted Wlth ethyl. acetate The comblned
‘Begasiicr phasiesionesé dfedhdoer-Na2d@4ibnin 4ol conberR dtilin wtscadiagone
gff?a“%)la%mgl@ﬁ%aqtha titte: coarpaunch a3 awhite s@lidr RuH (60% in oil). The

6-Dichloro-|-dimeth carba vimethvl-1H-indole- 3- carboxyllc acid

DR S G Sl PR BEABY 1R TMbd BREITSE A np ety chloride
framn QAR BhefiRixiG6 M”dmmésa@ @ @itriflabhoacetyl e pldsyl] onto water and

RN actgz &T\%{HY !:t?t E%E@é?ee 80 REFR Qtrieoq é?i%zjﬂagé? @rg B}Iﬁ’% e, Na,S0; and

compound as a hlte soll 3\9{%

OIS RO EA- [0 0y D 0UME PO AZ SimidANMDN U afdifbi e solid.
carbonyll-indol-1-yi }-N.N-dimethyl-acetamide Amide coupling following
theé-gérieral pdieetuwied:baAvmiiesthyl-5-methvl- IH-indole-3-carboxylic acid
1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one (commercially

@%ﬁiEgﬁbg&uﬁ%ﬂéﬁ@tﬁmq&&r@émﬁtwmﬁb@mlrt@tlyizlttmdal@m 0280 ¢

ES-M 1 M+H+). WO 2007
> Carb%g%a/é&@?g 3- ?2@/Zetrzﬁ2m?05a§et(yl) 1'?1(12)1& ())/1} %ON/%%%e&yi acetarmnide

were prepared 0.18 g (76%) of the title compound as a white solid.

d) 2-§6-Chloro-5-methyl-3-[4-(2-ox0-2.3-dihvdre-benzoimidazol-1-y)-piperidine-1-
carbonvi]-indol-1-vi}-N.N-dimethvyi- acetamide

Amide coupling following the general procedure [:
- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one {(commercially
available)
- Acid : 6-Chloro- 1-dimethyicarbamoylmethyl-5-methyl- IH-indole-3-carboxylic
acid.

ES-MS m/e{%): 494.5 (M+H").

Example 48
2-{5,6-Dichloro-3-[4-{2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl]-

_ indol-1-yl}-N N-dimethyl-acetamide

a) 1-(5.6-Dichloro-1H-indol-3-y1)-2.2.2-trifluore-ethanone
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-46 Claims 1. Compounds of the general formula ()5 RO ,R 11 NNN

wdloi7B@dodN a R wherein the dotted line is either nil or a doublefaadisms407s

R'is H, or is C1_6-alkyl optionally substityted by CN, or is aryl, 5 or 6
membered heteroaryl or sulfonylaryl which are optionally substituted by

QCQL%QE @@E@lﬁﬁa @g%é%gﬂrg Rﬁ?’" lagsein @@15%:11'@4@“5&39 1&%'&) .64 mmol) of
-6- oa membere er or5or

AR LR VPR STE bl e L pL Rl SHR e s Bywbice
&8Bidr is (CH2) (CO)-Rb or -(CH2)"-(S02)-Rb, wherein Rb is: C-6-alkyl,
C1-6-alkoxy, C3-6-cycloalkyl, -(CH2)m-NKk" v 20 NR'R", C3.6-cycloalkyl,

which are optionally substituted by one or more B, or Rl and R3 together

’r{:’étt%%o%/'g }e rl%\‘;vgr%fc)%"‘{:@'gh 1 Su telltﬁit“%dgﬁ% A3 3 LR MEMRGEe (0.11 )
i 3 ml of DMF az 0 °C, were added 18 mg (1. 05 eq.) of NaH (60% in oil). The mixture
was stirred for 30 min. and then 0.04 ml (1.0 eq.) of dimethylamino-acetyl chloride were
added. The mixture was stirred an additional hour and then poured onto water and
extracted with ethyl acetate. The combined organic phases were dried over NapSOq4 and

concentrated in vacuo to afford 112 mg (78%) the title compound as a white solid.

¢) 5.6-Dichloro-1-dimethvicarbamovimethvl-11 -indole-3-carboxvlic acid

Using a similar procedure described in J Med. Chem. 1991, 34, 140, from (.112 g of 2-
[5.6-dichloro-3-(2,2,2-trifluoro-acetyl)-indol-1-yI}-N,N-dimethyl-acetamide were
prepared 0.047 g (49%) of the title compound as a white sohd

d) 2-1 .5,6—Dichi01'0-3— [4-(2-0x0-2.3-dihvdro-benzoimidazoi-1-vD -piperidine-1-
carbonvl]-indol-1-vI}:-N.N-dimethvl-acetamide

Amide coupling following the general procedure It
- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one (commercially
available) |
- Acid 1 5,6-dichloro- I-dimethyicarbamoylmethyl- 1H-indole-3-carboxylic acid.
ES-MS m/e {%): 515.3 (M+H").
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25 R2 is one or more of H, OH, halo, CN, nitro, C1-6-alkyl optionally

westhstias by - NR™R' Cl.6-alkoxy, -O-CH2-C2-6-alkenyl, bepgs@psofocso7s

two R2 may form an oxo or dioxo bridggz&%gether with the indole ring to
which they are attached; R3 is H, 30 or is halo, WO 2007/009906
PCT/EP2006/064075 -47- or is -(CO}y-Re,Wwherein R is: C1-6-alkyl,
-(CH2)n-NR'R", -(CH2)"-NW"R" 5 5 6r 6 membered heterocycloalkyl
optionally substituted by CI-6-alkyl, or is C1-6-alkyl or aryl, which are
optionally §igsspioutedsioy thalgena@y(ICO)@k6CAIKyl, or by-NH(CO)Rd,
wherein Rd is Cl-6-alkyl optionally substituted by halo 10 or nitro, or Rd is
aryl or a 5 or 6 membered heteroaryl, which a tionally substituted by

halo, nitro, Cl-6-alkyl or Cl-6-hkgloalkyl; one

d; Rsis H

C1-6-alkyl, -(CH2)",-\fF or -(CH2)"-(CO)- arein RYis NR'R"

tozRkyl, when thaxddtiéd line is nil, or is
nil when the dotted line~s~a dotible bond; R6 is nil wh&n the dotted line is
a double bond; R'is H, Cl or, ZQQNReRR, with Re and'Rt are H or
C1-6-alkyl or Re and Rf together with the nitrogen atom to which they are
witacte thfodet iadhioe 6 ridrabeiied hetevdyblaalkyl which may be
guhstituigd by C1.6-alkyl, or R6 and R7 together form a C=0 group when
the dotted line is nil; B is halo, CN, NW", Cl.6-alkyl optionally substituted

by CN, K&l br-calelarEey bz edpEuahy ©¥-6-haloalkoxy,
C3-6-cyoctoaliyll, SG{H aiberalkydieG ) MRIRon @4(0) «Hidh-atkyptionally
-S(0)2-C1-6-glidls (P NV (MY gohenyl, or
or is ~(CH2)m-R® wherein R® is:
CN,
OR,,
NRiRii’
Ca¢-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CHz)n-(CO)-R® o1 -(CH2)»-(SO2)-R®, wherein R” is:
Ci¢-atkyl,
Ci.¢-alkoxy,
Ciy¢-cycloalkyl,
-(CHy)n-NRIR,
NRR'.
Cs.e-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered

heteroaryl which are optionally substituted by one or more B,

or R and R’ together with the indole ring to which they are attached form a 5 or

6 membered heterocycloalkyl which can be substituted by =0,
R*is  one or more of H, OH, halo, CN, nitro, C;.¢-alkyl optionally substituted by —
NRIRY, Ci.g-alkoxy, -O-CH,-Co¢-alkenyl, benzyioxy,
or two R* may form an oxo or dioxo bridge together with the indole ring to
which they are attached;
R’is H,

or is halo,



(CR™R")"-5 or 6 membered heteroaryl wherein the phenyl or 5 or 6

waneimbesest heteroaryl moiety is optionally substituted by onepRf@@580s/064075
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substituent(s) selected from the group _cgggisting of., 30 halo, CN, NR'R",
C-6-alkyl optionally substituted by CN or C1.6-alkoxy, C1-6-alkoxy,
C1_6-hgloakoxn)G3 Grayedaalieyis.-C(0)O-Cl-6-alkyl, -C(O)- NR'R",
-C(0)-C1-6-alkyl, -?%I)\?Z-CI-G-alkyl, -S(0)2- NR'R"; R and Ware H,

Cl-6-alkyl, CISBGRVNR"R"™, -(CO)O-C1-6-alkyl, -C(O)-NR"R"™, -C(O)-
Cl-6-alkyl, -S(QYPECHORAKRYI or -S(0)2- NR™R™; 35 R " and R™ are H or
C-6-alkyl; m i éﬁ% gNkisp\(z}:to 4; WO 2007/009906 PCT/EP2006/064075

-48 as well as pharmaceutically acceptable salts thereof. 2. The

compounds of tHePgRHBRST FersirECayAeebrdivig et astipierehy: Corrpalicyl,
dotted ligeis Rithexniboraidatbie fenditi3hdsHubidttrakyly -(CH2)m

NR'R" or aryI}\I/\épen the dotted line is nil or is nil when 5 the dotted line is a
double bond; ang’R', R2, R3, R, R6 and R7 are as defined in claim 1, as

well as pharmé&téitallys-abobptable salts thereof. 3. The compounds of
formula (1) acgprdinguie clailRd Whdewherain:, thaidotsddingiseihrnrid by halo
or a double bond; 10 RI js;H or, Ci_6-alkyl optionally substituted by CN or
by Cl-o-alkox oF TAYTOR. 5567 vt RIS OLaRORDaEGr

15 -(CH2)ro RewineibimRatis: €816 typdioality, & o slicyl or Ci.¢-haloalkyl:
Frembesegieietagyelaaloluand, PR A EemRRIEINERIABNNIE oo oxo

are optionally substituted %\{qone or more substituents selected from the

group cORSIEHRPEIHAIIENT Bilblandhcey! siag kX ieh- Bpatatkarped:

RC(0) Qs G- @alkyficaind OHenyNIIRONaky, substitaied(0Ohatd »BiBraikYis NRR' or
C—6'ha}{?guf%llgrrr'lbzegeggffgté?!)l%?z)c%aﬂ%%@n’#ﬁ%@o%ﬂ line 1s nil,

or is nil when the dotted lne 1s a double bond;

RS is nit when the dotted lne is a double bond;
R'is  H,
Cior,

NR°R!, with R® and R’ are H or C;.¢-alkyl or R and R together with the nitrogen
atom to which they are attached form a 5 or 6 membered heterocycloalky! which
may be substituted by Cy.¢-alkyl,

orR®and R together form a C=0 group when the dotted line is nil;

Bis  halo, CN, NR'R", C,¢-alkyl optionally substituted by CN, halo or Cr.s-alkoxy,
Cy.¢-alkoxy, Ci.s-haloalkoxy, Cae-cycloalkyl, -C(0)O-Cy.g-alkyl, -C(O) NRRY, -
C(0)-Cy¢-alkyl, -8(0)-Cy¢-alkyl, -S(O)2- NR'RY, (CRYR™),-phenyl, or
{CRMR™),-5 or 6 membered heteroaryl wherein the phenyl or 5 or 6 membered
heteroaryl moiety 1s optionally substituted by one or more substituent(s)
selected from the group consisting of:

halo, CN, NR'R", Cy.¢-alkyl optionally substituted by CN or C.s-alkoxy,
Ci.6-alkoxy, Cie-haloalkoxy, Cse-cycloalkyl, -C(O)YO-C¢-alkyl, -C(O)-
NRR", -C(0)-Cy.s-alkyl, -S(0)2-Cre-alkyl, -S(0)- NR'RY;

R'and R" are H, Cy.¢-alkyl, Ce-alkyl-NRURY, -(CO)O-Cy.¢-alkyl, -C(0)-NR¥RY, -C(0)-
Cys-alkyl, -$(0)2-Cy.¢-alkyl or -$(O)o- NRPR™;

R and RM are H or Cr¢-alkyl;

m 1s1to6;

n isCto 4;



-(CH2)"-(CO)-Rb, wherein R' is aryl or 5 or 6 membered-heterocycloalkyl;

wRkos@aeer more of H, halo, CN, nitro, C-6-alkyl, Ci-6-alkoXyeCT/EP2006/064075
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-O-CH2-C2.6-alkenyl, benzyloxy, or tw_oégg may form an oxo or dioxo
bridge together with the indole 25 ring to which they are attached; R3 is H

A wdPIQ Pk arfInBea VR B inki@ealior, 5 or 6 membered
heterocycloalkyl optionally substituted by C-6-alkyl, or Re is

-(CH2)"-NR.R" or, 30 C .6-alkyl| or aryl, whic lonally, substitute, .
ey o PSR S AR AR SRR S S ¥ein
depknfigtebivgy HatbeonrhitFat 1R 20a4H or a 5 or 6 membered heteroaryl,

which afepoptionallyisubstitytedior halu Aitidief Ii@allitb@line is nil or is nil when
Ci_6-halﬁ‘%§< l; ;ﬁiR4.is %ne qr ore of H, halo, Ci_6-alkyl or Ci_6-alkoxy
or two R 548 Hho%6° Pai %0 ridge together with the phenyl ring to
aldid tREVRATR aRdché R \Wo 206 11609905RC T/EP 200 6810 TS ced g Ry

is H, ClL6-alkyh1a(GldZhaNBR" or aryl when the dotted line is nil or is nil
when the dotted line is a double bond; R6 is nil when the dotted line is a

double BrPmRe184S STy g INFEERICRANRE SR RE 2896

Gk Ghalied iR ectihdrRiltogetherbidtiictng nitrogen atom to which they are

gttache form a 5 or 6 membered heterocycloalkyl, or R6 and R7 together
1S . . . . R .

orm a C=0O group when the dotted line is nil; R™ and R are independently

selectedFromilal ontigualyPustioyOCES-andgy Gre-mkeems; nis O to

4; as wejl-appharmaceutically acceptable salts thereof. 4. The

K.on(ﬁ)ﬁ;g%? g%{g{nr%%l‘%éhggaggag%{%lrr]g to any one of claimsito3: 7 O/N

sulfonylaryl or,

-(CH2)m-R* wherein R is Cs ¢-cycloalkyl, 5 or 6 membered-heterocycloalkyl,
aryl, or 5 or 6 membered heteroaryl which are optionally substituted by one
or more substituents selected from the group consisting of:

halo, CN, Cy¢-alkyl, Cis-alkoxy, Cig-haloalkoxy, -C(O)0O-Cie-alkyl
and phenyl optionally substituted by halo, Cy¢-alkyl, Ci¢-haloalkyl or
Ci.¢-alkoxy,
~(CH2)w-NRR or,
~(CH2)u-(CO)-R®, wherein R” is aryl or 5 or 6 membered-heterocycloalkyl;
R*is one or more of H, halo, CN, nitro, C;.¢-alkyl, Ci¢-alkoxy, -O-CH,-Cy¢-alkenyl,
benzyloxy, or two R* may form an oxo or dioxo bridge together with the indole
ring to which they are attached;
R’is H or,

halo or,

-(CO}-R", wherein R° 15 Cy6-alkyl, 5 or 6 membered heterocycloalkyt optionally

substituted by Cy.¢-alkyl, or R®is -(CHy),-NR'R" or,

Cie-alkyl or aryl, which are optionally substituted by

~O(CO)-Cy¢-alkyl,
or by -NH(CO)R, wherein R® is Cy.¢-alkyl optionally substituted by halo
or nitro, or R® is aryl or a 5 or 6 membered heteroaryl, which are
optionally substituted by halo, nitro, Cig-alkyl or Ci¢-haloalkyl,

R* is one or more of H, halo, Cy¢-alkyl or Cy.¢-alkoxy or two R may form an 0xo

or dioxo bridge together with the phenyl ring to which they are attached;



R2 R3 N 4 R 15 wherein R'to R4 and R7 are as defined in any one of

wEhBiMsodeir 3. 5. The compounds of formula (I-a) according tectaiedos/064075
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25

wherein: R'is H or, Cl.6-alkyl optionally@pstituted by CN or by
Cl_6-alkoxy or, aryl or, 20 5 or 6 membered heteroaryl or, sulfonylaryl or,
rECH2)m Rawhergin Retig G5 QiereloplikylnRaarfe dotted line is nil or is nil when

membered-heterqcycloalkyl, aryl, oy 5 or 6 membered heteroaryl which
are optigﬁawwg%df&dqu}aﬁgoa more substituents selected from the

®toup consistihegnah2Gohatbli@Ns CilcBraltkiphCL-6-alkoxy, C'-6-haloalkoxy,
rC(O)0+6t,.6-alkyl and phenyl optionally substituted by halo, Ci-6-allcyl,
C1-6-haloalkyl or C _6-alkoxy, -(CH2)m-NR'R" or, -(CH2)"-(CO)-Rb,
whereirRBfis aryl or 5 or 6 membered-heterocycloalkyl; WO 2007/009906
PCT/EPRAGE|GHAO RS arbORR2- 3 de@rratrd of RE Hal® GNetitioyith the nitrogen
C1_6-alkyl, Cl-6-al -0-CH2-C2-6-alkenyl. benzyloxy,.qr two R2.m
form an‘oe 5 0 Dok SIS L e et Ry,
arBChed RRB EsHes{osThalc o 4ed)Renihedsired Tiaeas ndlalkyl, 5 or 6
membrreddhstrisiRalkad antionaly isubstitmed by-G=6ykd, guRyiis
-(CH2)"-NR'R" or, Cl-6-alkyl or aryl, which are optionally substituted by
35(co)&! &dlicyl, 10 or by-NH(CO)Rd, wherein Rd is Cl-6-alkkyl
optionally(substituted by halo or nitro, or Rd is aryl or a 5 or 6 membered
heterpary WhisharR. Apionalinaubsitiiied by halo, nitro, Cl-6-alkyl or
Cl-6-haloalkyl; R" Is oné or more of H, halo, Cl-6-alkyl or Cl.6-alkoxy or

two R4 may, form an oxq or.
Which4they %C&%%%laas of formula

R’?
O
N N
(I-a)
N 4

\ R
R

rORIAGS Joas sl WS RIS 2 5

wherein R! to R* and R are as defined in any one of claims 1 to 3.

5. The compounds of formula (I-a) according to claim 4, wherein:
R'is  Hor,

Ci.¢-alkyl optionally substituted by CN or by C;.s-alkoxy or,

aryl or,

5 or 6 membered heteroaryt or,

sulfonviaryl or, .

-(CH2)n-R* wherein R" is Cs ¢-cycloalkyl, 5 or 6 membered-heterocycloalkyl,
aryl, or 5 or 6 membered heteroaryl which are optionally substituted by one
or more substituents selected from the group consisting of:

halo, CN, Cy.¢-atkyl, Cis-alkoxy, Cis-haloalkoxy, -C(O)O-C,.¢-alkyl
and pheny! optionally substituted by halo, Ci.¢-alkyl, Ci.¢-haloalkyl or
Cre-alkoxy,

-(CHy)»-NRR" o,

-(CHa)n-(CO)-R®, wherein R®is aryl or 5 or 6 membered-heterocycloalkyl;



15 R7is Hor, Clor, NReRf, with RR and Rf are H or Cl-6-alkyl or Re and

wRinogetiees with the nitrogen atom to which they are attache@daver2u86064675
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6 membered heterocycloalkyl which mayJe substituted by C16-allcyl, 20
R'and R are independently selected from H, Cl_6-alkyl or

F(GQ)OtSlL:@rE%KY;}ﬁ mﬂ%ﬂ@@fgﬂgﬁﬁ'&; @§§vw1$y]:a,scp,la@ul rageuticalty B -Cy.¢-alkenyl,
acceptable salts thereof 6. The.compounds of, for I-a) accordi .
ciaim 5 SRR, e K ey D R A, ErSe R A ik G e
-(CH2)muR= VR Ra dscaatipioliich is optionally substituted by one or

rigre sppstituents selected from the group consisting of: halo, CN,

Cl-6-alkyl, Cl-6-alkoxy, CI-6-haloalkoxy, -C(O)O-Cl.6-alkyl 30 and phenyl
optional%?ﬂ@dﬁstituted by halo, C1_6-alkyl, C1_6-haloalkyl or CI-6-alkoxy,

R2 is on€ld nitrevhétdirhRiosl Glabeplkdry ;6 RSisbiral i{EOpRloalkgTejmtionally

Reis Cl-6-alk b FOLY, Iky optionally
cubatiied by LG B W 000 COSS08 B E20LI0B407S -51-

Ci-6-alk{l- ARy OF apyF. whegibpraRarR alii AUk HHERIX are H or
Ci_6-alkyl or Ry(@wi) Rt tpgéthier with the nitrogen 5 atom to which they

are attached form a red ergcycloalkyl which, m _
ubstituted by e NI T ETEE feh S GG AR Ay oAtRuted by halo
acceptable saltS iHeraBtRY? isuiel compoude ehhselierayasoshdhgro

claim 6, whergjitfigy aseb 40 selestash Eomihe OroumSPRSISHng Abalkyi:
1-Benzyl-2-meth I-IH-ggool- -y%— ] o ) ‘
(2-chlb BB BHRPA ez Calkoxy or o R’ may form an oxo

or dioxo bridge together with the phenyl ring to which they are attached;

R'is  Hor,
Clor,
NR°R, with R® and R' are H or C;.¢-alkyl or R® and R together with the nitrogen
atom to which they are attached form a 5 or 6 membered heterocycloalkyl which
may be substituted by C;.¢-alkyl,

R' and R" are independently selected from H, Cig-alkyl or -(CO)YO-C,¢-alkyl;

m is1to 6;

n isOto4;

as well as pharmaceutically acceptable salts thereof.

6.  The compounds of formula (I-a) according to claim 5, wherein:

R'is  Hor,
Cy.6-alkyl optionally substituted by CN or,
-(CH2) - R* wherein R® is aryl, which is optionally substituted by one or more
substituents selected from the group consisting of:
halo, CN, C.¢-alkyl, Ci¢-alkoxy, Ci¢-haloalkoxy, -C(0O)O-Cy.¢-alky!
and phenyl optionally substituted by halo, Cy¢-alkyl, Ci6-haloalkyl or
Ci.¢-alkoxy,
R*is  oneor more of H, halo or Cr.¢-alkoxy;
R is H or,
-(CO)-R", wherein R® is Cy.¢-alkyl or 5 or 6 membered heterocycloalkyl
optionally substituted by C;.¢-alkyl or,



yl]-methanone; (1-Benzyl-2-methyl-IH-indol-3-yl)-

w4e[2+dsmethyl-piperi7in-1-yl)- benzoimidazol- I-yl] -piperidin-PCT/EP2006/064075

1

=

i5

20

25

1-yl}-methanone; 15 .51 -

(1-Benzyl-2-methyl-IH-indol-3-yl)-[4-(2-morpholin-4-yl-benzoimidazol-I-yI)-

piperidigy ladjikynethanone;

1-Benz} -2-methyl-1H-indol-3-yl)-[4-(2-piperidin-1-yl-benzoimidazol-1-yl)-

piperidin-1-yl] -methanone;
ig2-CHhibed-benzoimidazol-I-y1)-piperidin-1-yl]-(2-methyl-IH-indol-3-yl)- 20

lmel]ﬂzg‘nmi?ﬁtﬁﬁg%@%g] ﬂ?ﬁﬁﬂ;@'& IZQIMNYPEOR MY RINGEENEr with the nitrogen
-yl]-(2-methyl-IH-indol-3- yl)-methanone; an _
0 (o BB REoRS S ER 3 e i Sy P bhggRocycloalkyl which
IH-indoleBayie matiianare 26, $-dlheé, compound of formula (1-b) according
oanyqpe pf elaims 1to3: 0 ONNWN/Rs(1-b) 2R31 NG R

wherein R1 to R5 are as defined in any one of claims 1 to 3. 9. The

romsHSs R BriarRv sl speratabinialibtRrafATS: WO 2007/009906
PCT/EP2006/064075 -52- wherein Rl is H or, Ci_6-alkyl optionally
subsfituted’by @Npedyd€piGeaatkoky(brg) appbodjtgSoorlGmenhereth they are

i&%&@ﬂaﬁﬂrﬁﬁhéhﬁl&{y&%ﬁ{ng‘%am Ra wherein Ra is C3-6-cycloalkyl,
50r6 membered-h.eterociyploalk l, aryl, or 5 or 6 membered heteroaryl
titl

which BRE B OREIG SIS REE by Bid Ao nBI SRS Bt peridin-1-
ftpmethengkryp consisting of.

(1-Benzyl-2-methyl-1H-indol-3-y1)- {4-[ 2-(4-methyl-piperazin- 1-yl)-
benzoimidazol-I-yl]-piperidin-1-yl}-methanone;

(1-Benzyl-2-methyl- 1H-mndol-3-y1)-[4-{2-morpholin-4-yl-benzoimidazol- 1-yl}-
piperidin-1-ylj-methanone;

(1-Benzyl-2-methyl- 1H-indol-3-yl)-14-( 2-piperidin- 1-yl-benzoimidazol- 1-yl)-
piperidin-1-yl]-methanone;

[4-(2-Chloro-benzommidazol-1-yl)-piperidin- 1-yl]-(2-methyl- 1H-indol-3-y1)-
methanone;

[4-(2-Dimethylamino-benzoimidazol-1-vl)-piperidin- 1-yi] -(Z—methyl— 1H-indol-3-
yh-methanone; and

[4-(2-Methylamino-benzoimidazol-1-yl)- piperidin-1-yl]-(2-methyl- 1H-indol-3-

yl)-methanone.

8.  The compound of formula (I-b) according to any one of claims 1 to 3:

O 5
R
0O >\N/
N N

(I-b)

wherein R' to R’ are as defined in any one of claims 1 to 3.

9. The compound of formula (I-b) according to claim §:



30

10 halo, CN, CI-6-alkyl, C1.6-alkoxy, Cl_6-haloalkoxy, -C(O)O-C7-6-alkyl
w@nehphenytoptionally substituted by halo, Cl-6-allcyl, C1.6-hapeallyt®ns/064675

Ci_6-alkoxy, -(Cl2)" NR'Rd or, -(CH2)"-(C§9)—Re or -(CH2,)n (SO2)-R",

wherein Rbis: 15 NR'R", 4 to 7 membered-heterocycloalkyl, aryl, or 5 or

G ragmbered heteroaryl which are optionally substituted by one or more

alo, CI- -aIkyI optionally substituted by CN, halo or CI-6-alkoxy,

I-’é-alk y “Ci _6-haloalkoxy or (CR™R")"-phenyl; 20 R2 is one or more of
H, halo, GN;alitrboCioBaljkyt b@ I8 edl gpGN-O: B2 G:21Bealkeny,
benzylog.gy 1q{rtwo R2 may form an oxo or dioxo bridge together with the
indole nng to WhICh they are attached; R3 is H or, halo or, 25 -(CO)-R",
wherein RTi§ BEBYY ¥‘3? EeMbered heterocyeloalkyl optionally
substltutﬁdf@g/y@gﬁealkyl or Reis -(CH2)n NR'R" or, Cl-6-alkyl or aryl,

hich H NHICOIR
B e

arylora5s oﬁwlnferrﬁ@éI@alﬁ@t@@é?rppt@m?éwiafém@par@myegaﬁsﬁub@d%w by one
halo, nitro, GirGralte¥hestu-briatoated; ﬁﬂﬁ&%&[ﬂ%@ﬂﬁ@ dalo,

togethor it e BRerN vt G L e GBS REvs Ol
Cl.6-allcyl, -(CHapd-NRR!, (miwrtaﬁls(@lhg)ﬁ(@d)%ﬁeikﬂ#@r&ﬁm {SipHRIRYalkyl or
35 or 4 to 7 mengherggzhgterocycloalkyl; R* and R" are independently

selected from H, Cr-6- aIkyI or -(CO)O-Cl-6-alkyl; R"and R" are H or

Cl.6-alkyl: K 200D 0¥906 PCT/EP2006/064075 -J3- m isltos: n is O to

4; as wel @8l phadtacBiiicallfHese(BohlerSaks tadrerf.id:0. The

compoundwlgo’rmula (I-b) according to claim 9, wherein:

4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which
are optionally substituted by one or more halo, Cis-alkyl optionally
substituted by CN, halo or Cy_s-alkoxy, C;.¢-alkoxy, Ci.s-haloalkoxy or
(CR'R™},-phenyl;

R%is  oneor more of H, halo, CN, nitro, Cre-alkyl, Ci¢-alkoxy, -O-CH-Cye-alkenyl,
benzyloxy, or two R* may form an oxo or dioxo bridge together with the indole
ring to which they are attached;

R’is  Hor,
halo or,

-(CO)-R’, wherein R’ is Ci.e-alkyl, 5 or 6 membered heterocycloalkyl optionally
substituted by C;.¢-alkyl, or R is -{CHa),-NRR" or,

Cig-alkyl or aryl, which are optionally substituted by
-O(CO)-Cy¢-alkyl,
or by -NH(CO)R?, wherein R is Ci.¢-alkyl optionally substituted by halo
or nitro, or R% is aryl or a 5 or 6 membered heteroaryl, which are
optionally substituted by halo, nitro, Ci¢-alkyl or Ci.¢-haloalkyl;

R is one or more of H, halo, Cy.¢-alkyl or Cy.s-alkoxy or two R* may form an oxo
or dioxo bridge together with the phenyl ring to which they are attached;

1§ is H, Cy.¢-alkyl, -(CHz) - NR'R”, aryl, or -(CHy)u-(CO)-R® wherein R® is NR'R*
or 4 to 7 membered-heterocycloalkyl;

R' and R" are independently selected from H, Ci-6-alkyl or -(CO)O-Ci.e-alkyl;

R"™ and R" are H or C.¢-alkyl;



10

i35

20

25

30

35

5 Rl is H or, Cl_6-alkyl optionally substituted by CN or, -(CH2)m Ra
woveraimia is aryl, which is optionally substituted by one or n¥are/Ep2006/064075
substituents selected from the group co_n%s:(ing of: halo, CN, C1_6-alkyl,
Cl.6-alkoxy, Cl_6-haloalkoxy, -C(O)O-CI.6-alkyl 10 and phenyl optionally
gsubstituted Ryshalo, C1-6-alkyl, Cl-6-haloalkyl or C1.6-alkoxy, or
-(CH,).NR'R" 9, -(CHz)n-(CO)-Rb or -(CH2)n-(SOz)-Rb, wherein Rb is:
NRR", i%ozf(fo 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
evaibay phwhivieeaneadptionerip Walsstisuteddsy.one or more halo, Cl-6-alkyl
optionally substituted by CN, halo or Cl.6-alkoxy, Cl-6-alkoxy,
C1_61baloatkoxyepo(GR R TaenphenylbR-isanecomare of khdalg.or
ﬁll 6-a|ﬁox%; 20 R3is H or, -(CO)-R, wherein R is Cl.6-alkyl or 5 or 6
membered eterocycloalkyl optionally substituted by Cl.6-alkyl or,
C1_6-alkyls- Ridylsttigsalkp sshistiil@ice-ak{IN-(€H2)m NR'R", aryl, or

-(CH2)n-(EQ);RIRwherein Rb;iS;NR'Bhid # [ donally substituied by one or more
membered-heterocycloalkyl; R' and Ware independently selected from H,

C1.6-alkyl orS{RSBHESHEN SEAIRGIT 8 SRR E0EV % 8lalkyl; m is | to 6

30 nis 0 to 4; asiwelKas, pharaikge (ticadl cceptabis sdkts:tefd@) IC; ¢-alkyl
The compounds_of,f - | lai , whergin.they ar
selected from thaégg(;1 &%@é@fﬁg %%@%%lﬁe%%ﬂﬁ%ﬂwﬁ% %)%S—H’ X Hiloalky or
3-carbonyl)-piperairESL103-dihydro- 35 henzoimidazol-2-one; WO
2007/00%@%@1&?29@6/064075 -54 1- {_1-[ N
(-benzyZqhyt ol GRS A& methyl-1.3-

NR'R”,

4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which

are optionally substituted by one or more halo, Ci¢-alkyl optionally
substituted by CN, halo or C_s-alkoxy, Cis-alkoxy, Ci¢-haloalkoxy or
(CR¥R™),-phenyl;
R%is one or more of H, halo or Cs-alkoxy;
R is H or,
w(.CC))-RC, wherein R® is Cy¢-alkyl or 5 or 6 membered heterocycloalkyl
optionally substituted by Ci.s-alkyl or,
Ci.¢-alkyl,
R is H:
R’ is H, Cp.¢-alkyl, -(CH2) - NR'R, aryl, or -(CHz)o-(CO)-R” wherein R” is NRR"
or 4 to 7 membered-heterocycloalkyl;
R’ and R" are independently selected from H, Cy.¢-alkyl or -(CO)YO-C¢-alkyl;
R™ and R™ are H or Cy¢-alkyl;
m 1s1106;
n 1sOto 4;

as well as pharmaceutically acceptable salts thereof.

11, Thecompounds of formula (I-b) according to claim 10, wherein they are
sclected from the group consisting of:
1-[1-(1-Benzyl-1H-indole-3-carbonyl)-piperidin-4-yli-1,3-dihydro-

benzoimidazol-2-one;



dihydro-2H-benzimidazol-2-one; 1-[ 1-(2-Methyl-1

woHbdndales@scarbonyl)-piperidin-4-yl] -1,3-dihydro- benzoimidaeolrd:enespe4075
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1 1-(1-Isopropyl-6-methoxy-1H-indole_-%ngrbonyl)-piperidin-4-yl]
-1,3-dihydro- benzoimidazol-2-one; 1-[
1-(6-Flypro1lbisoRiopyidkhyindelardotar DO LHRE H ity idnyld- y11-3-methyl-1,3-
4_1::[1,3-dihg%r%- benz imiﬁD%zol-Z‘-one; 1-[ 1-(6-Chloro- 1-isopropyl- |
T P CRSTE 48iperidif-4-yl] -1,3-dihydro- 10 benzoimidazol-2-one;
1-[ 141 sGphopplyiHE muibids- 3-cativory)yipipetitin4-1}-1. Bdiilygddeo-
%Qémgﬁﬁ%%ﬁ?e; 1-[ 1-(1-Methyl-1H-indole-3-carbonyl)-piperidin-4-yl]
-1,3-dihydro- benzoim.idazol-2-one; 15 S ,
1-[1-(rHaa bR s A Se h e glf: £- sl BERZ iR dadbit o ¢iibydro-
&ndoifnidazoi-2-one;
1-[2-(Pyrrefigine;1-qarhonyl)-1 Hrindoler3- PRS- 42111 3 dinyaro-
A R e R A
bpngermidaay1p-a08:dihydro- benzoimidazol-2-one; 20 1-[
1-(6-Chipre-Gifaesot Likbinepie-18tGahaed) caiperigingindtidis-aikydrg- dih ydro-
benzoimi azl% 2-one; 1-[ 1-(1-Benzyl-2-methyl-1H-indole-
A Vi pipendm-4-yl]-3-(2-
dimethylanihspptbgi)-113-tidybre-beruirideizelidioreyll - 1,3-dihydro-
$E:C ARSI (3zRx0-2,3-dihydro-benzoimidazol-I-yl)-piperidine-1-carbony
[]- 25 indol-1-yl}-acetonitrile; 1- 11 - [2-(2-Methyl-butyryl)- IH-in dole-
3-carbamif MR FEEERE 3- RS IoRmsbifiRaAz01 2 drfhydro-
HehkdinBRnaiR2nethyl-IH-indole-3-carbonyl)-piperidin-4-yi]-1,3-
dihydya-benzojmidazel-2-one: 30 - .. 1 4 4 = X - ane:
11 Ao NS S0 PR s> one
benzaiti Zﬁ?;gr@h@i;ngz[l—carbonyl)—1H—in ole-3-carbonyl}-piperidin-4-yl}-1,3-
dif ldeelanexmetbyb dddndole-3-carbonyl)-piperidin-4-yl] -1,3-
dihydro- imidazol-2-one; . .
O (B B O ARy e Ay R SHde 4 Beness
pipevindd«ph-2 @retihydro-benzoimidazol-2-one;
1-[1-(6-Chloro-5-fluoro- 1H-indole-3-carbonyi)-piperidin-4-yl}- 1,3-dihydro-
benzoimidazol-2-one;
1-{ 1-(1-Benzyl-2-methyl-1H-indole-3-carbonyl)-piperidin-4-yl}-3-(2-
dimethylamino-ethyl)-1,3-dihydro-benzoimidazol-2-one;
{6-Chloro-3-[4-(2-0x0-2,3-dihydro-benzoimidazol- 1-yl}-piperidine- 1-carbonyl]-
indoil-1-yl}-acetoniirile;
1-{1-[2~(2-Methyl-butyryl)- 1H~indole-3-carbonyl}-piperidin-4-yl}-1,3-
dihydro-benzoimidazoi-2-one;
1-[1-(1-Benzyl-2-methyl-1H-indole-3-carbonyl)-piperidin-4-yl}-1,3-
dihydro-benzoimidazol-2-one;
1-[1-(1-Benzyl-6-chloro- 1H-indole-3-carbonyl)-piperidin-4-ylj- 1,3-dihydro-
benzoimidazol-2-one;
1-f1-(1-Cyclohexylmethyl- 1 H-indole-3-carbonyl)-piperidin-4-vl]-1,3-
dihydro-benzoimidazol-2-one;
1-{1-[6-Chloro-1-(2-dimethylamino-ethyl)-1H-indole-3-carbonyi]-
piperidin-4-yl}-1,3-dihydro-benzoimidazol-2-one;
1] 1-(6~Chloro-1H-indole-3-carbonyl)-piperidin-4-yl]-3-(2-dimethylamino-
ethyl)-1,3-dihydro-benzoimidazol-2-one;



1-[ 1-(6-Chloro-IH-indole- 3-carbonyl)-piperidin-4-yl]-3-(2-dimethylamino-

wethyhsdg8aclinydro-benzoimidazol-2-one; WO 2007/009906  pCT/EP2006/064675
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PCT/EP2006/064075 -55 1- { 1-[6-Chlorg-
1-(3-fluoro-benzoyl)-1H-indole-3-carbonyl]-piperidin-4-yl}-
1,3-dihydro-bengaimighazo2-ga6id #énzoyl) - 1H-indole- 3-carbonyl}-piperidin-4-yl }-

-Ghloro-1-[2-(3-flupro-phenyl)-2-oxo-ethyl] -1H-indole- 3-carbon yl }-
%%péﬁlaﬁnr- ltf/%)n ,@ﬁ?ﬁ%ﬁgi r(g/eﬁzoimidazol-z-one; 51-{1]

6-Chloro-1L{2Lflifokdrloenzol - BHlindoteBrsiborp -pibeiidif-dayloje- 3-carbonyl }-
%?%Héﬂﬂdi%ﬂ?ﬁ@?imi@%%%ﬂaﬁﬁiéaﬂs{ﬁz-%@&r0'_ N
-(2 [)-1H-indole- 3-carbon iperidin-

,3-difl -b ] -

4-y1)-1, é-gﬂi&@m%?ﬁ%ﬂaﬂgfﬁh@ zoyl)y— l[ﬁmd{)lew&carbon yli-piperidin-4-vyl}-
1386 Ghlbrmdc(Braddnblidrosdeenzenesulfonyl)-1H-indole- 3-carbonyl]- 10
piperidin-4:y|}-1 3-dihydra-benzeaimidazal-2-00€; 1 {; A ineridin
I-[6-Ch|org?1{-}z ?%?ggggg?ﬁﬂ%%%%giar ci)ﬁc}l 115:pl?)pgeri‘;; i%I}nyII) peridin
‘}:xﬁhld%g’/mﬂiﬁéﬁﬁaﬁ%&@k%ﬁa?a- {
1-[6-Ch|or@=1}(ﬁstl@m@-@a?@/,b:dﬂﬂdaﬂpl&@z@aw@ﬁwﬂjlﬂpipgrh@lmbﬂfw-}mbony]}-
1.3-dihydro-henzojmidazql-2-one; 15
A T D AR 2o ety - At-indole-3-
carbonyl }—_biﬁek@iﬁﬁ%’-lﬁ@dHd}@#@rbemwﬂdh’idmﬁédhérw-@@mmm-4-
;,14 Qfgﬁ%ﬁ{#?gﬁhgﬂ%1%%%hyl] -1I1|-|?dole-3- carbonyl }-piperidin
-4-yl)-1,3-di -henzoimidazol-2-aone; 1- _ L

e Chiord A SoaC RO 26y e gt s gin-4- 31
???i%{ﬁéﬁ%ﬁd@i{bﬁdﬂﬁhﬁd@@l-l%& _ o

: SHHQT TS ORIy 1 QIES jo-Caf 3.
piperidin-4_—h0§/ﬁ)?-fl%,_%%%%%{g-_t%%%%lrﬁ%légﬁﬁ%%ﬁ %‘U,ﬁ?%{ﬁyﬁ’ i H%Mé 7
PP BIOIELID-t3 - diftubodsAdiRfy2BidLethyORR-indole-3 carbonyl
{'pg’grld_lf?-ﬂ{}lD{%@ﬂFﬁﬁ%@@&Mﬁﬂd@é@lﬁm@%}%@{fh{‘}'rﬁﬂﬁﬁﬁﬁole-&
-(3.5-difluoro-phenyl)-1 H-indole-3-carbonyl] -piperidin-4- y
Rl e PP TR Fpericine-

1-carbonylj- {Hi trlddteo S-carh dipibrpienidinyl)4iyf-indole-3-carbonyl] -piperidin-

EL3-ginydrarheneaimidazolz-onged-{ |
1-[6-Chlorg-1-(2-0x0-2-pi erld|n-1-y|-etg%;%ilH-lndole-3-carbonyl]- 30

piperidin-a Y3845 2 biperiatEp-afty S-anyarerBeH orriszbrarbonyl -

pipesidin-4-yl)-1,3-dihydro-benzoimidazol-2-one;

i-(1-{6-Chioro-1-[2-(3,4-diflucro-phenyl)-2-ox0-ethyl}- 1H-indole- 3-
carbonyl }-piperidin-4-yl)-1,3-dihydro-benzoimidazol-2-one;

1-{1-[6-Chloro-1-(3,5-difluoro-phenyl)- LH-indole-3-carbonyl}-piperidin-4-
y1}-1,3-dihydro-benzoimidazol-2-one;

1-{1-[6-Chloro-1-(piperidine~1-carbonyl)- 1 H-indole-3-carbonyi]-piperidin-
4-y1}-1,3-dihydro-benzoimidazol-2-one;

1-{1-[6-Chloro-1-(2-ox0-2-piperidin- i-yl-ethyl}- 1 H-indole-3-carbonyl}-
piperidin-4-yl}-3-(2-oxo-2-piperidin-1-yl-ethyl)- 1,3-dihydro-benzoimidazol-2-one;

2-{3-[1-(6-Chloro-1-diethylcarbamoylmethyl- 1H-indole-3-carbonyl)-
piperidin-4-yl]-2-ox0-2,3-dihydro-benzoimidazol-1-yl }-N,N-diethyi-acetamide;

1-(1-{6-Chloro-1-[2-(3,5-difluoro-phenyl)-2-oxo-ethyll- 1H-indole-3-
carbonyl}-piperidin-4-yl)-1,3-dihydro-benzoimidazol-2-one,

1-(1-{6-Chloro-1-| 2-(5-methy!-2-phenyl-oxazol-4-y1)- 2-oxo-ethyl]- 1 H-
indole-3-carbonyl }-piperidin-4-y1)- 1,3-dihydro-benzoimidazol-2-one;



2- {3- [ 1-(6-Chloro-1-diethylcarbamoy]methyl- IH-in dole-3-carbonyl)
wpiperidasdsyl]-2-oxo-2,3-dihydro-benzoimidazol-1-yl}-N,N-diegy-apelatnicko s
e; 1-(1- {6-Ch|oro-1-[2-(3,5-diquoro-phg%):Z-oxo-ethyl] -1H-indole-3-
carbonyl}-piperidin-4-yl)-1,3-dihydro-benzoimidazol-2-one; 35 1-(1-
{6-ChIoro-IzL%a(@m&tb;d:{?eppdze@yé:%%%-f@y@.ﬁeﬁmﬂhy&]@iww%%ﬁi-idine-1-

3-carbanyl }-piperidin-4-yl)-1,3-djhydro-benzoimidazol-2-one;
IO E R RSk P i 0
2-{6-Chlorg-36[4-{2eoxd208tbifnyd f 8- bk nzoirhidlatibld:yl) beiperithitads - 1-v1)-
i -1y - N-gdimeth To [
? gﬁ%%%%Jﬁgﬂ%%Q%E%Z%%ﬁﬁgg}%ﬁeh&%ﬁ?gzm|y|)P
5 iperidine- 1PcatSomPIRT Aoy NIR-ZefrEtp g rerdsnpiaddasol- 1-yD -piperidine-1-
2x{bonDlich b 1354-42r0x0n2: Brdiayeradienzoimidazol-i-yl)-piperidine-I-
carbonyl]-indol- |-yl }-NN-dimethyl-acetamide. 12. Aprocess for the
preparation of the compounds of formula (1) according to any of claims Ito
11, corprididgosrsssieitiot peensiagca ediscumurofotei ot O)oaR2 ding to
By ¥ cRid 1l with aocoprppndoffpraradiig R clRupbuRY o RN G K
[l in order to obtain a compound of formula (1), wherein R' to R7 are as
defined in any one of claims 1 to 3. 15 13. A process for the preparation
of the compounds of formula (1) according o @ne of claims 1 to 11,
comprising the step of reacting a compound of/formula (IV): WO
2007/009906 PCT/EP2006/0640715{2

with a compound of formula {T1I):

i

in order to obtain a compound of formula (I}, wherein R' to R’ are as defined in
any one of claims 1 to 3.

15 13. Aprocess for the preparation of the compounds of formula (I) according to

any one of claims 1 to 11, comprising the step of reacting a compound of formula (IV):



-57-R5R6 N*R7 NO Rz R3 ~ NrH IV with a compound of formula
wiRzs7 Angkder to obtain a compound of formula (1), wherein RpterR$-368/064075
as defined in any one of claims 1to 3. 1 process for the preparation of

the compounds of formula (I-a) accordiﬁg o 5 any one of claims 4 to 7,
comprising the step of reacting a compound of formula (I-al): N 4\}--CI N
bN O R R' N I-al R1 with an amine of ﬁ)rm@la HNRR1, in order to obtain
a compound of formula (I-a), wherein R%ig NReRf and R" to R4 are as
defined in claim 4. 1.5. A. procesg ihe joreparation of the compounds of

formula (I-a) according to 10 agty<ene ims.4 to 7 comprising the step
of reacting a compound of formula (I-bl): W@?/OOQQOG

PCTIEP2006/064075 -58 H N R4 >==0 o KX R(')N I-b1l R~

R AN e~
N
\

H gy

with a compound of formula R'-X, in order to obtain a compound of formula (I},
wherein R to R are as defined in any one of claims 1 to 3.

14.  Aprocess for the preparation of the compounds of formula (I-a) according to

5 anyone of claims 4 to 7, comprising the step of reacting a compound of formula (I-ai):
N
R@ \>—‘C1
N
Q

N
N
\

1-al R

with an amine of formula HNR°R', in order to obtain a compound of formula (I-a),
wherein R’ is NR°R*and R! to R* are as defined in claim 4.

15, Aprocess for the preparation of the compounds of formula (I-a) according to

10 any one of claims 4 to 7 comprising the step of reacting a compound of formula (I-b1):



with POC13 in order to obtain a compound of formula (I-a), wherein Rl to

wrdh@repasgdefined in claim 4 and R' is CI 16. Aprocess for thedxrgpasadiofsrs

10

of the compounds of formula (I-b) accordigg to 5 any one of claims 8 to
12 comprising the step of reacting a compound of formula (I-bl): H 4
>==0 N NN bNO RZ™W N I-b1 R with a compound of formula R5-X,
|n order to obtain a compound of fo muIaN’(I b) whereln R'and R5 are

& by a process according to any
10 one of claims 12 to 16. 18 A compound.of formula (1), (1-a) or (I-b)
according to any one of claims 1 to 11 f@r a use in the prevention or
treatment of dysmenorrhea, hypertensions-chfonic heart failure,
inappropriate secretion of vasopressin, liver cigghosis, nephrotlc syndrome

2007/009906 PCT/EP2006/06407§2 A
comprising a compound of formula (1] ;
of claims 1 to 11. 20. A pharmaceutigal comp@sition according to claim 19,
wherein it is useful against dysmenorrhea, hypertension, chronic heart

failure, inappropriate secretlon of5vasopressm liver CII‘I’hOSIS nephratic
synclribE Db B o SUTe: SRR 4 S A o R R 10 R are as
demr@:tEmcRalmusmofié eatiipound of formula (1), (I-a) or (I b) according to

any one of claims 1 to 11 for the preparation of a medicament. 22. Use

accor‘ii@&ﬁ}&ééﬁ&%h‘é'ﬁa%ﬁéﬁa%@Pﬁi@%ﬂ?ﬁﬁ&l&ﬁ%%?ﬂﬁ!ﬁ% APaccording to

dysmenorr hypertension, chronic heart failure, inappropriate secretion
SRR fie BrlCiAMBEIS AR RFSHRP YriroHg bERBEGYRL R pRmHAR-b1):

disorder, anxious

A\
N
\ 1
I-b1 R

with a compound of formula R*-X, in order to obtain a compound of formula (I-

b), wherein R' and R are different from H and wherein R to R* are as defined in claim 8.

17.  Acompound formula (I-a) or (I-b) obtainable by a process according to any

one of claims 12 to 16.

18.  Acompound of formula (1), (I-a) or (I-b) according to any one of claims 1 to
11 for a use in the prevention or treatment of dysmenorrhea, hypertension, chronic heart
fatlure, inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome,

obsessive compulsive disorder, anxious and depressive disorders.



and depressive disorders. X*~
WO 2007/009906 PCT/EP2006/064675
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19. A pharmaceutical composition comprising a compound of formula (I), (I-a)

or (I-b) according to any one of claims 1 to 11.

20. A pharmaceutical composition according to claim 19, wherein it is useful
against dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of
5 vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxious

and depressive disorders.

21. Use of a compound of formula (I), (I-a) or (I-b) according to any one of

claims 1 to 11 for the preparation of 2 medicament.

22, Useaccording to claim 21, wherein the medicament 1s useful against
10 dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of
vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxious

and depressive disorders.



