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woovel/ipeisls 2-yl-carbonyl-piperidin- benzoimidazolon and

WO 2008/068184 PCTIEP2007/062984 INDOLES WHICH ACT AS V1A
RECEPTOR ANTAGONISTS The present invention is concerned with
PCT/EP2007/062984
indol-2-yl-carbonyl-piperidin-benzoxazolon derivatives as V la receptor
antagonists, their manufacture, pharmaceutical compositions containing
them and their use as medicaments. The active compounds of the
present invention are useful in 5 the prevention and/or treatment of
anxiety and depressive disorders and other diseases. In particular, the
present inverpiosdseonsenigdagititeornsannds akthegerseal formula (1)
R YXIJR9 NR10 R3R2RR46N' R5NO '"RsR (1) whereinto X
and Y are selected from the combinations of. X is NR'and Y is C=0, Xis
CH2aninsC O, X-YisN=N,or XisOand Y is C=0; 15R'is

hyd rogﬁ en g) ?Jllsé'st%%“g Qgr!}{e?}il ?(? {'\;Hlliergopgl 91%’0? r2%t|¢396 (?nyl piperidin-

hydrogen, Cu-6-alk
benzmmldazoion and indoi-2- yi ceubonyl piperidin-benzoxazolon derivatives as Vla

receptor antagonists, their manufacture, pharmaceutical compositions containing them

and their use as medicaments. The active compounds of the present invention are useful in

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

In particular, the present invention is concerned with compounds of the general
formula (1)

R
X
Y/ RQ
\
N
R10
R3 R2 R‘H
4
R N
N
R° N O
\ 1
rR® R

iy
wherein
X and Y are selected from the combinations of:
Xis NR”and Y is C=0O,
Xis CH; and Y is C=0,
X-Y is N=N, or
XisQand Y is C=;
R'is hydrogen,
Cie-alkyl, optionally substituted by CN or OH, or
—(Ci.g-alkyiene)~C(O)-NR3R§’;
hydrogen,
Cie-alkyl,
Ci.s-alkoxy,
—(Cva—alkyE_ene)-NRcRd,

R%is

MWA/27.09.2007
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20 C-6-alkoxy, -(C16-alkylene)-NR'Rd, MWA/27.09.2007 WO
2008/068184 PCT/EP2007/062984 -2- -(C1-6-alkylene)-C(O) Rf, benzyl,

woptensyssubsitituted by one or more halo, halo-Cl-6-alkyl, BXIrGedyt/o62984

Cl-6-alkoxy, halo-C1-6-alkoxy, nitro, or cyano, or phenyl, optionally
subsitituted by one or more halo, halo-C-6-alkyl, Cl-6-alkyl, 5 CI-6-alkoxy,
halo- C‘{I(;f:‘)@am@)%emitcm@kfpyano R3 is hydrogen, halo, or C1-6-alkyl; R4

is hy halo, Cl-6-alky halo CI 6 aI I, C
halo% e KRB %f ““’%’1% %rdg%é‘go hé1%%5‘i1 Gy
or Cl-,-allc&xy: 45061? Fulartd Rﬁlmé’b@mdqog@th@,rqo form a ring with the

benzq,papigt w&%{muﬂ&ﬁz&ed% QHCH AR 1WBERgID-1j$ bk 2idRE 4y,
hydrogen, Cl 6- g tlonally substltuted by CN or OH,

-(Cl-6- alkylghié"j‘ e BN NE: QYN R, -O-benzyl,
(Bﬁumriazmy@ebshtﬂdi,ed kiy@aiéydxr more halo, halo-Cl-6-alkyl, Cl-6-alkyl,
gh—g-q{w])g{gegglo-d-6-a|koxy, nitro, or cyano, nitro, halo, 25 cyano,
halo,
Ci¢-alkyl,
halo-Ci.¢-alkyl,
Ci.s-alkoxy,
halo-C,.¢-alkoxy, or
-0-C,.p-alkenyl;
R’ is hydrogen, halo, Cy.¢-alkyl, or C;.¢-alkoxy;
or R* and R’ are bound together to form a ring with the benzo moiety, wherein
-R*-R>- {5 —O-(CH,),—O— wherein nis 1 or 2;
R®is hydrogen,
Ci-s-alkyl, optionally substituted by CN or OH,
-(Cy¢-alkylene)- NRERE,
-(Cy ¢-alkylene)-C{O)-NR'R/,
-O-benzyl, optionally subsitituted by one or more halo, halo-C.s-alkyl, C;_¢-alkyl,
Ci-s-alkoxy, halo-Cy.¢-alkoxy, nitro, or ¢yano,
nitro,
halo,
cyano,
Ci.g-alkoxy,
halo-C,.s-alkoxy,
halo-C,.¢-alkyl,
-(Cy.¢-alkylene)-C(O)R]
phenyl, optionally subsitituted by one or more halo, halo-C,.s-alkyl, C;.¢-alkyl,
Ci.¢-alkoxy, halo-C,¢-alkoxy, nitro, or cyano,

-(Cys-alkylene)-R™, wherein R™ is phenvl, a 5- to 6-membered heteroaryl, 4- to 6-

membered heterocycloalkyl or 3 to 6-membered cycloalkyl,
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Cl-6-alkoxy, halo-ClI-6-alkoxy, halo-ClI-6-alkyl, -(Cl-6-alkylene)-C(O)Rf,
30 phenyl, optionally subsitituted by one or more halo, halo-C16-alkyl,

we biosalksiss Cl-6-alkoxy, halo-Cl-6-alkoxy, nitro, or cyan,  PCT/EP2007/062984

-(Ci_3-alkylene)-R, wherein R' is phenyl,a 5- to 6-membered heteroaryl,
4- to 6- membered heterocycloalkyl or 3 to 6-membered cycloalkyl, WO

2008/068184 PCE A5 BRGNS 2986 g €8sl AptiPRRly Sulbstiled by.nne
or more halo, h o-gl-16-ﬁl yl, §|'6'5}|1|r?’|; égg-ﬁlkoxy,_halo-C-G-aI!(oxy,
nitro, or cyano; K dRE Bl Togathierts Fane TG With the
e Rz amdietye vbiarditn gRER 6> forr0{ ORIt D) b5nao (B)ieGHYe@in or
-O-(Chi2)r©-wheseips,js £5R; R7 is hydrogen or CI-6-alkyl; R8, R9,
R10, and R1' are each independently hydrogen, halo, C-6-allcyl,
halo-Cl-6-alkyl, €182alkd¥/6PH&b-Cl-6alkoxy; 10 R8, Rh, R' and R’ are
each independently( Oydregenyvtiefialkyl, 1 -4626-alkylene)-NRKRI,

\ﬂher i dF%lgg,pg WM arg Jch independently hydrogen or Cl-6-alkyl, 1.5 or
R’ g;n:g%b,"or R and R}%%gether with the nitrogen to which the%are bound

RBrrk a Riverst Rix Hreratierade PRFBEY dedeompriziiy bnedktvialo-Crs-alkyl,
heterqatpaiscselectato-romithe,group of nitrogen, oxygen and sulfur; R,
R NG RRPLe 289 InfepeRdgty hydrogen, 20 C1.6-alkyl,
hydrogen,
Cis-alkyl,
-(Crg-alkylene)-NR'R),
wherein R* and R' are each independently hydrogen or C, ¢-alkyl,
or R? and R", or R’ and R’ together with the nitrogen to which they are bound form a
five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
R%, RY, RE and R" are each independently
hydrogen,
Cy-g-alkeyl,
-C{O)RS, or -5{Q),R°
wherein R® is selected from the group of
hydrogen,
Ci.g-alkyl, and
phenyl, optionally substituted by one or more halo, halo-C;.¢-alkyl,
Cy.¢-alkyl, C)¢-atkoxy, halo-C;.¢-alkoxy, nitro, or ¢yano;
or R°and RY, or REand R" together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
or R®and R?, or R and R" together with the nitrogen to which they are bound form
isoindole-1,3-dione;
R'is selected from
hydrogen,
Cj.s-alkyl,
Cie-alkoxy; or
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-C(O)R', or -S(0)2Re wherein R is selected from the group of hydrogen,
Cl-6-alkyl, and 25 phenyl, optionally substituted by one or more halo,

whalns@dssalkyl, Cl_6-alkyl, Cl_6-alkoxy, halo-C1 6-alkoxy, rRro;Epeyame9s4

or R" and Rd, or RF, and Rh together yvjlth the nitrogen to which they are
bound form a five or six membered heterocycle comprising one or two

heterpatamsopeiecind sHam Rl BrosR: of RLPIRM OXYBEN, andisultur, 30 -ar

R and R", or R§ and Rh together with the nitrogen to which they are

bound forng?li%'s golet lg%gﬂén ,(Ef’fyi’snété‘i’égfe@%%% hydrogen,

Ct-6phtkyha85:GhiB-atkexipbby sSAYOR086/068184 PCT/EP2007/062984 -4

phenyl, optionally substituted by one or more halo, halo-C1-6-alkyl,

Cl_6-alkyl, Ci-6-alkoxy, halo-C15-alkoxy, nitro, or cyano; or a

pharmaceutically acceptable salt thereof. 5 The compounds of formula (1)

can béhnsrinritdde @ Hy e metncad givan Herswepy s medstisigrichelow, by

ith¢hecexainples: on e anatogeusr ethaldsoAp preprdte Appeiiainte reaction

conditionsiorihendividual IeacioR IGRSAS KNOWH IR g-Rgaen siilledn

the art. Star.tf%]g mate}rllals are el_th% comelzmallé/ aﬁalla_ble or ¢an b%'
BT By St 38 ShelyB s b THE gt ol R eh B ETEH: &Y Retsds

desiedbeslinthefaeiheds Bitettinehe i reed of sriiehaibsdinprierenetsrited in the text

methadseknawiesinihe artdldie eesmpounts af formula (1) possess
pharmaceutical activity, in particular they are modulators of Via receptor

aCtiVitYhmFﬁﬂ&ﬂ&U&@%%@mp&&%§ ﬁ[@rﬁ@%t@i@&?@:@&i@ﬁn dr@ular they are

ri%%%ma(?tr' r}sloﬁ eii){zer%gé?)tlgr %c%\%w.l NP3 Ilgaﬁ%)ztllgr? tmeacltg%;%rgggscgre g}ltz}ggnists of the
paraventricular
Vla receptor.

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

water excretion and mediates the antidiuretic effects of vasopressin.

In the periphery vasopressin acts as a neurohormone and stimulates vasoconstriction,
glycogenolysis and antidiuresis. In the brain vasopressin acts as a neuromodulator and is
elevated in the amygdala during stress { Ebner, K., C. T. Wotjak, et al. (2002). "Forced
swimming triggers vasopressin release within the amygdala to modulate stress-coping
strategies in rats." Eur | Neurosci 15(2): 384-8}. The Vla receptor is extensively expressed
in the brain and particularly in limbic areas like the amygdala, lateral septum and
hippocampus which are playing an important role in the regulation of anxiety. Indeed Vla
knock-out mouse show a reduction in anxious behavior in the plus-maze, open field and
light-dark box ( Bielsky, I. F., S. B. Hu, et al. (2003). "Profound Impairment in Social
Recognition and Reduction in Anxiety-Like Behavior in Vasopressin Vla Receptor
Knockout Mice." Neuropsychopharmacology). The downregulation of the V1a receptor
using antisense oligonucleotide injection in the septum also causes a reduction in anxious

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



15 nucleus of the hypothalamus. Three vasopressin receptors, all
belonging to the class | G- protein coupled receptors, are known. The Via
receptor is expressed in the brain, liver, vascular smooth muscle, lung,
uterus and testis, the VIb or V3 receptor is expressed in the brain and
pituitary gland, the V2 receptor is expressed in the kidney where it
regulates water excretion and. medrates the antidiuretic effects of
vasopressin. 20 In the periphery vasopressin acts as a neurohormone and

oligH OB AIER YASRCARRIrICHAy, 9@6&1‘39?%%‘&:@‘9 Bﬂﬂﬁh‘ge%&dﬁ é&%xﬂ{%non

vasopressin acts as a neuromodulator and is elevated'in the amyg ala
abifitipingretrmsicEslagsd Reney i Wik Reeal.Bem§2§ 2 Foréed swimming

triggers vasopressm release within the amygdala to modulate

Stl’?FS %?E E)rxa }g%gos Illg]e@tanc é%'é Icgﬂ %El)roa%%{z 5(2 fec§s4 o@va:r Q rokin in the

receptor iS extensive y expressed 25 in the brain an part|culary in nb
bragrdusdikerahe %Wgﬂagabiat@érm@émﬁﬂéﬁ@aﬁuﬁﬁéc@rﬁméqm@ht% nucieus

(MRIgMiRG an imparantroleiinthe egulation f ansielyvissdaedMianodulates the
gnock out mouse show a redu,ptlon I‘;?I‘R(IOH be ?5 n, th(ebg -maze, v
cor RO ARE TGRSOt Bl P SO e pher

it iBwofouind dmpaitmentiinSodl %ﬁ@ﬁbgnﬂmh@nmd%wnnonhwmon of the Via
recESIEaIKE SERAYIQL IR MASO 5%’%&"&3 ia; Reqepior A Knogkaut Miee-( van

europsy chopharmacolog%a he downregulatlon of the Vla/rece ptor )
K@tféﬁwg%t%eﬁsé«%ﬂﬁw&&e itle iAjEctiort HIAE é’é‘ﬁ?ﬁFﬁSaigéééﬁ%é’é“am V@)
recepditclingrtimiamxpocis:rivehaaroix(HrandgiabnR 3IR. iGferstaerge!’, Btial. Pharmacol
) V| vasopressin receptor antisense 5 oligodeoxynucleotide into
44&5@%%% réelgil?ges vasopressin binding, social discrimination abilities, and
anxiety-related behavior in rats.” Regul Pept 59(2): 229-39). The V la
feqeﬁﬁ@ﬁdﬁ:%lﬁﬂdmﬁﬁjiﬁi g ﬂh@&aﬁdmﬁ@mwcaﬁe@tﬁe@émasme&ﬁa Rdmid@nds
in b ntraII ulating blood press nd heart rate in th solitar
Whfraflc nucleus chﬁg‘“ Ct{JI]_% > ané) olrrhllsa %Ta rﬁceé)ctjogl an oy S_mb
3“‘@39@1@?%§§WmﬁdLﬁ&t@@ﬁmU@a@*di@)\ﬁaﬁs@mﬁhtﬂégﬁ)@rﬁsfb?:l’ft?@(elﬁéﬁsél\”}ﬁﬁﬁwOIL
ch-%lﬁxcaea%@a&@?éﬁ%§p%ﬂé@la&t@scﬁ,%@h@wgéa@gg@s thecontrretiom@ihrotic
vascular smoqth muscle andnﬁf ropic inhihition of thg Via recegtor Th
SYpPSves qéﬁlaayﬁg%ﬁ’&% BERIE T ARORRrdRinFSRAESH Yard PORlgs: The
préf@reihiodentiBs witankpaiden, dtealji(206@): @hr@mdma&npnesé‘ renA(AY) and
deﬁ%&@% Yi(2)qteceptor antagonism prevents heart failure in chronically
infarcted rats." Eur 3 Pharmacol 449(1-2): 135-41).

Accordihg to a first aspect, there is provided a compound of the general formulia (1)




It is therefore an object of the embodiments disclosed herein to provide
compounds which act as Via receptor modulators, and in particular as V 1
a receptor antagonists. Such antagonists are useful as therapeutics in the
conditions of dysmenorrhea, hypertension, chronic heart failure,
inappropriate secretion of vasopressin, liver cirrhosis, nephrotic
syndrome, obsessive compulsive disorder, anxiety and depressive
disorders. The preferred indications with regard to the disclosure are the

whiremtment of anxiety and depressive disorders. According to a first aspect,

a compound of.the gl_eneral formula (1) R8 YzX R9 N

X atﬂhffée %’?&Fggge\%%%qﬁ)ﬂq Ry ‘PRF&? 6 R (1) 5a wherein X and Y are selected
X ifrdfR thedBmbirations of: X is NR7 and Y is C=0, X is CH3 and Y is C=0,
% ig(('j\ﬁi,saw .Spégﬁ(j§ O and Y is C=0; R'is hydrogen, C1_6-alkyl, optionally
substituted by CN or OH, or -(C.6-alkylene)-C(0)-NRaRb. R 2 is
X-YydrggenoCl 6-alkyl, C 6-allcoxy, -(C_(,-alkylene)-NRR,
X 15(Blahaheyleng)-C(O)Rf,
R'is hydrogen,
Ci¢-alkyl, optionally substituted by CN or OH, or —{C]wﬁ-alkyiene)—C(_O)—NRaRb;
R”is hydrogen.
Cs-alkyl,
C.¢c-alkoxy,
~(Cy.-alkylene)-NRRY,
(Cy.¢-alkylene)-C(OIR,
benzyl, optionally subsitituted by one or more halo, halo-Cys-alkyl, Cie-alkyl,
Ci.s-alkoxy, haio-C, g-alkoxy, nitro, or cyano, or
phenyl, optionally subsitituted by one or more halo, halo-Ci.s-alkyl, Ci.g-alkyl.
Cr.4-alkoxy, hato-C; g-alkoxy, nitro, or cyano;
R* is hydrogen, halo, or C,4-alkyl;
R*is  hydrogen,
halo,
- Cyemalkyl,
haio-C ¢-alkyl,
Cg-alkoxy,
halo-Cyg-alkoxy, or -O-Cs.ip-alkenyl;
R”is hydrogen. halo, Cy¢-alkyl, or C).¢-alkoxy:
or RY and R” are bound together to form a ring with the benzo moiety, wherein
RAR s ~O-(CH3)p~O~ wherein n is | or 2;
R®is hydrogen,

Cr.¢-alkyl, optionally substituted by CN or OH,



benzyl, optionally subsitituted by one or more halo, halo-C16-alkyl,
C-6-alkyl. C; 6-allcoxy, halo-Ci_6-alkoxy, nitro, or cyano, or phenyl,
optionally subsitituted by one or more halo, halo-C-6-alkyl, Ci_6-alkyl, C
6-alkoxy, halo-CL_6-alkoxy, nitro, or cyano; R3 is hydrogen, halo, or
C-6-alkyl; R4 is hydrogen, halo, Ck,6-alkyl, halo-C1_6-alkyl, C-6-alkoxy,
halo-C-6-allcoxy, or -O-Cz_1o0-ahcenyl; Rs is hydrogen. halo. Ci_6-alkyl,
or C1-6-alkoxy; or R4 and R5 are bound together to form a ring with the
benz@mcﬂ&mgnﬁ)eﬁmh R4-R'- is -O-(CH2),-0- wherein niis 1 or 2; R6 is

hydr lly substituted by CN or OH. Sb
alﬁﬁ r\{efj R}Fg‘%@wg;}g 6-alkylene)-C(O)-NR'R’, -O-benzyl, optionally
su bs@rth&edvby)mmmimobemmk@d thalon€ ﬂﬁxaﬂ(ylhﬂ%halhy@ CHledakoxylkyl.

C iR

C7 6a| y itro, halo, cyano, C _6-alkoxy,
alkoxy, 1#{? g{lr86galrllé’§?qg(C1 6-alkylene)-C(O)Rf, phenyl,

optmﬁaﬂy subsitituted by one or more halo, halo-C-6-alkyl, C1 6-alkyl,
C_6xglkoxy, halo-C7_6-alkoxy, nitro, or cyano,

Cyano,

Cyg-alkoxy,

halo-C ¢-alkoxy,

halo-C, s-alkyl,

-(Cy.e-alkylene)-CIOR’,

phenyl, optionally subsitituted by one or more halo. halo-C)s-alkyl, Cy.¢-alkyl,

Cjs-alkoxy, haio-C,¢-alkoxy, nitro, or cyano,

-(C,s-alkylene)-R™, wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-
membered heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, halo-C_¢-alkyl,

Ce-alkyl, Cg-alkoxy, halo-Cy¢-alkoxy, nitro, or cyano;

or R’ and R® are bound together to form a ring with the benzo moiety, wherein

R s

R® R,

Ra, .Riﬁﬁ

RRS s —O-(CH2)-C(O)-,

~C({O)-(CH2}:-0-, or

~O-(CH2),—O~—wherein n i1s 1 or 2

hvdrogen or Cys-alkyl;

R and R' are each independently hydrogen, halo, Cys-alkyl. halo-Cje-alkyl,
Cy.s-alkoxy or halo-C) salkoxy;

R’ and R’ are each independently

hvdrogen,

Cg-atkyl,

«(Cj¢-alkylene)}-NR*R/,

wherein R* and R' are each independently hydrogen or C,_¢-alkyl,

or R® and R®, or R’ and R’ together with the nitrogen to which they are bound form



-(C,_3-alkyiene)-R', wherein R'n is phenyl, a 5- to 6-membered heteroaryl,
4- to 6- membered heterocycloalkyl or 3 to 6-membered cycloalkyl, each
optionally substituted by one or more halo, halo-C1_6-alkyl, CI-6-alkyl,
C-6-alkoxy, haio-C 6-alkoxy, nitro, or cyano; or R' and R6 are bound
together to form a ring with the benze moiety, wherein -R'-R6- is
-O-(CH2);,-C(0O) -C(0)-(CH2)"-O-, or -0-(CH2)"-O- whereinnis | or 2; R7
is hydrogen or Ci_6-alkyl; R. R9, R10, and R11 are each independently
a fikg drogre mdnaitered i&:@ikyl daler@ 6 sallkydnCGratk brismetaie-ClecBalikpy the
oraRorRiVand R independently hydrogen, Cl-6-alkyl,
Dro-ﬁ})ci?n&f@fzegﬁgﬁﬁgﬁﬁ%?%&wgf%in R" and R' are each independently
R®.WydrBGenddt arecatkyindspRidenthRh, or R' and R’ together with the
nitrgggR.ia.yvhich they are bound form Jc a five or six membered
heterocycle comprising one or two heteroatoms selected from the group
of n@m‘g@ﬂ‘i}’bxygen and sulfur; R’, Rd , Rs and Rh are each independently
hydregenr Caresatikyk:-C(O)Re, or -S(O)2W wherein R’ is selected from
the group, of hydrogen, C1-6-alkyl, and.phenyl. optionally substituted by
one SRR h& S REIRE EPB BRETOE Pl 6-alkyl, Q.6-alkoxy,
halonGdroSealkoxy, nitro, or cyano; or Re and Rd , or R and Rh together
with the ﬂﬂwgaenrg] to which they are bound

16"

phenyl, optionally substituted by one or more halo, halo-C;_¢-alkyl,

Cigalkyl, C,4-alkoxy, halo-Cy_¢-alkoxy, nitro, or cyano;

or R®and RY, or R® and R" together with the nitrogen to which they are bound
form a five or six membered heterocycle comprising one or two heteroatoms selected

from the group of nitrogen, oxygen and sulfur;

or R® and RY, or R® and R together with the nitrogen to which they are bound
form isoindole-1,3-dione;
R’ is selected from

hydrogen,

Cealkyl,

Cis-alkoxy; or

phenyl, optionaliy substituted by one or more halo, halo-C, ¢-alkyl, Ci.s-alkyl,

Cy¢-alkoxy, halo-Cy ¢-alkoxy, nitro, or cyano; ‘

or a pharmaceutically acceptable salt thereof.

According to a second aspect, there is provided a process for the preparation of
compounds of formula (1) as defined above, comprising the step of reacting a compound

of formuta (I1) :



form a five or six membered heterocycle comprising one or two
heteroatoms selected from the group of nitrogen, oxygen and sulfur; or R°
and Rd , or Rl and R" together with the nitrogen to which they are bound
form isoindole-1.3-dione; R' is selected from hydrogen, C7.6-alkyl,
C1_6-alkoxy; or phenyl, optionally substituted by one or more halo,
halo-Cr_6-alkyl, C1 6-alkyl, C1 6-alkoxy, halo-C16-alkoxy, nitro, or cyano;
or a pharmaceutically acceptable salt thereof. According to a second
aspect, there is provided a process for Esve preparation of compounds of
formula (1) as defined abayve, colnprising the step of reacting a compound
of formula (1) : 5d R3 R2 R SH-RWN O ’R6 R with an amine of the
formulal R8 Y/XR N R10 R H (%) toXobtain a compound of formula
(I), wherein R' to R6, Rs ®'R", X/and \?ﬂalre a$defined above.

R® R

il

with an amine of the formula |

{4
to obtain a conipound of formuia (I), wherein R'to R®. R¥to R, X and Y are as defined

above.

According to a third aspect, there is provided a process for the preparation of
compounds of formula (1) as defined above, comprising the step of reacting a compound

of formula (I-1)




According to a third aspect, there is provided a process for the preparation
of compounds of formula (1) as defined above, comprising the step of
reacting a compound of formula (I-1) R YNRg NRio RR2RhR'N Ra
N O R6 H (I-}) 5e with an electrophile of formula R1-hal, to give a
compound of general formula (1), wherein Rl to R6, R8 to Rrr, X and Y
are as defined above with the proviso that R' is not H. According to a
fourth aspect, there is provided a compound formula (l) obtainable by a

wnpr%ee?éc%m@nsﬂ ﬂre(ave %@q?ﬂd'rw a8 Hﬂboﬁﬁ%ﬁ t%ﬁr%ﬁ%ﬁfoﬁ?%&hﬁ .
compoun of formula ined r a use in the preventio
Whirgtmelit 'of dy gw rg% c?‘r%%‘ﬁ‘icwﬁlégi’ ‘F&?&P that K55 not

H. mapproprrate secretlon of vasopressrn, Irver cirrhosis, nephritic syndrome,
obsessive compulsive disorder, anxiety and depressive disorders.

chgordlg[%gq(?asy( urtﬁsz?e;e}ec&t T E rov %da Cghar}rgﬁi l{trll%% 1) obtainable
composition comprising a compoun ormula (I}, as defined above.
by neseding €5 s vbAYs aspect, there is provrded the use of a compound of

formula (1), as defined above for the preparation of a medicament. In the

present deserintion, thedermealyl, AIRRg QL mRIRatoR Wit ﬁ’tQ@Heﬁned
i

groups, refers to a brahchéd or straight- cha|n monovalent saturate

b S ARSI AR AT FREYR 9 “ermee%ﬂ NEEERGIES aeéaﬁrr%%gsrér?argﬂr onic
heaor fakhmehadpphapnidiy descztbio 0 Qresqpresntaimng froheditor@wanborsyndrome,

ob RIS SR RXRRIB PRSI RPN D REPEMIVIS ARGV N- hutyl, isobutyl,
tert-butyl, the isomeric pentyls and the like. A preferred sub-group of C.

According to a sixth aspect, there is provided a pharmaceutical composition

comprising a compound of formula (). as defined above.

According to a seventh aspect, there is provided the use of a compound of formula

(1), as defined above for the preparation of a medicament.

In the present description, the term “alkyl”, alone or in combmnation with other
groups, refers to a branched or straight-chain monovalent saturated hydrocarbon radical.
The term “Cy5-alkyl” denotes a saturated straight- or branched-chain hydrocarbon group
containing from 1 to 6 carbon atoms, for example, methyh ethyl, n-propyl. isopropyl, n-
butyl, isobutyl, rer-butyl, the isomeric pentyls and the like. A preferred sub-group of C;.

6-ai§<y} is Cy4-alkyl, 1.e. with 1 - 4 carbon atoms.

In the present invention, the term “alkylene” refers to a linear or branched saturated
divalent hvdrocarbon radical. In particular, “Cis-alkylene” means a linear saturated
divalent hydrocarbon radical of one to six carbon atoms or a branched saturated divalent
hydrocarbon radical of three to six carbon atoms, e.g. methylene, ethyiene, 2,2-
dimethylethyiene, n-propylene. 2-methylpropvlene, and the like.

In the present description, the term “alkoxy”™ and “C;g-alkoxy™ refers to the group
R’-0O-, wherein R’ is Cje-alky!l as defined above. Examples of alkoxy groups are

methoxy,



6-alkyl is Cr_n-alkyl, i.e. with I - 4 carbon atoms. In the present invention,
the term "alkylene" refers to a linear or branched saturated divalent

whydreeswizan radical. In particular, "Ci_6-alkylene” means a Ha@arP2007/062984
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saturated divalent hydrocarbon radical gf one to six carbon atoms or a
branched saturated divalent hydrocarbon radical of three to six carbon

amms, 1&@ opehykeRes sikylansd:z; dimelityioltylangton REAMKENR:. A preferred

eth len and th Ilﬁe In the pres descrl tlon the ter
B A RSO PRI DR ob O R andor

@h@ifalkyl as deflned above. Examples of alkoxy groups are methoxy. WO
2008/068184 PCT/EP2007/062984 -6 ethoxy, n-propoxy, iSOpropoxy,

n- bUt? ¥htert bUtP)fy CT!%I(?HUt% tee}pd‘ %eltlff%l’A g(ﬁefgrregn 'élllﬁ Q L@foro the

C1l-6-a koxyr/' and st erre )é roups are’metho

SRERR IR tH@lﬁW@@éhﬂﬂ@g@rﬁ%}ﬂéﬁs fi?éuﬁé@rﬁ foalkyl" and "Cl 6 -thioalky!"
refers to the 5 group R'-S-, wherein R'is C1_6-alkyl as defined above.

The téia tOmE: ﬁydﬁm@rawlkﬂr |- Gatkiumbatitserityy OH" deppirss &1-c-atkyl
elomaliodegied ptas defisrtabtuetwhetein ahlerstanaehthe tvditgegroup is

?CL?[QLSCQ 1) ng{(?r'ﬂ@ replaced by a hydroxyl group. The term
"C16-cyahoalkyl" or T1.6 -alkyl substituted by CN" denotes a C1- 6 aIkyI

10 grap adelined ANGYRUIEIEN 2LiEaRLANG ALINE NGOG AOMmS Ol

the alky d?roup 5 re 0" or

ROt 30 RiGsASY ) &Yﬂéﬁﬁé%@?%?ﬁﬁﬁf%’ééﬁdéﬁﬂ“}@% @ Wﬁﬁjk}’l group is
fragirioe], IohéofiNezang.bromine being preferred. The term "halo-Cp6-alkyl”
denotes a Cl-6-alkyl group as defined above wherein at 15 least one of

the hyrtegematoms of thalalisl graup is teplaced hy @ sialegen Atesine (Br) and
Qo%fﬁe%ﬂé‘r %80%%*"&1%1.?00% ‘?L?réﬁ-%}ég H el%%%%ﬁ‘.p'es of halo-C1

6-alkyl'in e but are not limited to yl, propyl, isopropyl,

isobu sec quX tg{)ﬂt§ aﬂ{éﬁf Qfeent&/tleé)g (51 hei%;lsubstltut(z_\1 eib emgew og%n at

Cl, F, rorlatom well aSthose grétips s&é%‘*?caﬁly ed by the
é&%ﬁ?ﬁl%%?é?ﬁ%é&%mméﬁgtm fBAeR harles kg h aocfen atom,

preferably fluoro or chloro, most preferably fluoro. Examples of halo-C.s-alkyl include but
are not limited to methyl, ethyl, propyl, isopropvl, isobutyl, sec-butyl, tert-butyl, pentyl or
n-hexyl substituted by one or more CL, F, Br or I atom(s) as well as those groups
specifically illustrated by the examples herein below. Among the preferred halo-C; ¢-alkyl

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

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

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



20 groups are difluoro- or trifluoro-methyl or -ethyl. The term
"halo-Cl-6-alkoxy" denotes a Cl-6-alkoxy group as defined above wherein

watzlenstsone of the hydrogen atoms of the alkyl group is replaceg ipser /062984
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halogen atom, preferably fluoro or chlorg, most preferably flu.oro. Among
the preferred halogenated alkoxy groups are difluoro- or trifluoro-methoxy

or -ethexyesR Bhs %seﬁﬁeﬁa@ae%a! T %@Qﬁs%ﬁ'&r@ﬁmf}ﬁ{lﬂ& FNOIESy atoms

- a straight-chain or branched h oc on resd eof2tol
% h 'T:I ect? foom 58”3)'3 orsS,

as rmegmmembers contaming on c roa%)ms S¢
comprising at least one ﬂou re rre

te 1@&%&@5@@@2@@%@@% IE%aﬁﬁﬁ 161@%@#@?&@@%%&4% gbtipgted with
ane: ethenyilepropfens kutspnepes) 2hyt ¢alkyth bultetirdent, rhatend2pyh dantirise
%e}'écﬂgrﬁgﬂz el @%Bt%h%sy kﬂ@@f‘ﬁ?ﬁrgﬁf' (ﬂeﬁnéﬁ@ﬁd l Qﬁ le l -thioalkyl, halo,
hexen2 lﬁ ESXL%O ex ”d“%v?}']“i”lf asI 0S

Cﬁaé%gﬂ titratea )}’ the Examples herei 6’t?ef8v0’ O%%%’l i
P@ﬁ@@@(ﬂﬂ@@@hﬁﬂdmmﬁeﬁ@m@ﬂgmwln@m@éwhéxmwewan@me
apeaitnatic diogral. D eferah gubttinenasriighlngmked cafitainng-anel, C, .-
BYR,Q) H&[S‘%:“”-QIESJ&V%E%%% EfJEStEQJB NoPr@eRs 1%@?&&%&&, but are

carbon a bere teroa can opélona\%ﬁbe substituted

b € o AU B YR G e P et e} oprionally
ipelsperide thipiot’k ertieoly fdrtithted oz sohsistingdiysydstxyted pyrrolyl,
Gptibnalkydubstitradkexvz il Gphiealkyls 3l e ayeidmin optlonaﬁy substituted
é}iQPg;&tﬁ%- a”%’o’ngg ?u&g{?&afl 1%1’1\%: %ﬁ"lk X%%%Q%pé/ | al lgg!ye emghf ied

amino’ di(C1-6 kylamlno amirioca ony or carbonylamino,’unles
c;’tﬁ‘@i’i?\nse speC|f|caIIy indicated. Preferred substituents are halo,

halo- "‘Elc«:e}efgcaclzwai eyl]’ gleglkox 1 hl%lx(?a n%s { z)i%drlllltr?tét}(f),r LRI ing of one
Examp ESO eteroaryl moleties Include, Ut are 10 not limited to

o’mmﬁﬂm seleridyifraaaddn b demsmalynamstthess ioxkubing cvstibrally three
mmms@az&bﬂm@@mw@gbﬁsHQ%&UE@@M&@Z&M&R&%@H&@&MEH{% to7
prxrro Rtlonal %aﬁ |tuted yra l%)l 0 tlonal %stltuted dinyl,
BT T S R L e
Whlushtatetspe!mlaal I@aéxeﬂrrbpﬂmmt Frarsiepetsl ity temﬂ}retéro@%ibélky{ﬂlkoxy, Cr-
meRsIR MeNevalery satyatet Moiehi$ansisHRg 05ans1 ng i3 9 ronyl,
preferably from 4 to 6 atoms as ring members, inclu |ng one, twa, or three
amino, Ci.¢-alkylamino, di(C,)alkylamino, aminocarbonyl, or carbonylammo, unless
otherwise specifically indicated. Preferred substituents are halo, halo-Cy.¢-alkyl, Gy ¢-alkyl,
Cis-alkoxy, halo-Cis-alkoxy, nitro, or cyano. Examples of heterocyclic moieties include,
but are not limited to, optionally substituted tetrahydro-furanyl, optionally substituted
piperidinyl, optionally substituted pyrrolidinyl, optionally substituted morpholinyl,
optionally substituted piperazinyl, and the like or those which are specifically exemplified

herein.

The term “heterocycle” in the definition “R* and R”, R and R%, R® and R*, R!
and R, together with the nitrogen to which they are bound form a five- or six-membered
heterocycle comprising one or two heteroatoms selected from the group of nitrogen,
oxygen and sulfur” means either heterocycloalkyl or heteroaryl in the above-given sense
which may optionally be substituted as described above. Preferably, the “heterocycle” may
optionally be substituted with one, two or three substituents selected from halo, halo-C,.4-
alkyl, Cyg-alkvl, Cyg-alkoxy, halo-C,4-alkoxy, nitro, or cyano. Preferred heterocycles are

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



10

heteroatoms chosen from nitrogen, oxygen or sulfur, the rest being carbon

atoms. 3to 7 membered heterocycloalkyl can optionally be substituted
witlvonai$wo, three or four substituents, wherein each substituertis7/062984

independently hydroxy, C1-6-alkyl, Cl__%—glkoxy, Ci_ 20 6-thioalkyl, halo,

cyano, nitro, halo-Cl-6-alkyl, C1 &-hydroxyalkyl, Cl-6-alkoxycarbonyl,

aminope k@ ralkyiminge A G alARMIRR APNNAEADERY| 106 or three substituents

ggt} {%/Iamino unless otherwise specifically indicated. Preferred

substl tuents are halo, halo-C1-6-alkyl, C1-6-alkyl, C1_6-alkoxy

halo-C1 1 419xy) ﬁfﬁﬁcwwélﬁa@%hﬁé%ﬁ%%%%é%u.em%ﬁééﬂ% with

iimeltidaic bud arganit ditdiied th, o pjdnadhicitstitteid ietratyaidsfiracigl, phosphoric

Py, ”¥ éqg itted. 20 H‘Lﬁ%f'g'c”éﬂm"%%'éfé‘ﬁ'%ﬁ“?ét{ é:’%e?dpé({EQ'hcﬂé”aféla ‘tartaric

optlon stituted morpho ny optlon subsituted piperaziny
ﬂfédhp@f fosdyHicHishe Jpkednes ?)é%eerﬁﬂméa’fhﬁér@n The term
"heterocycle” in the definition "Ra and Rh, R" and Rd, R9 and Rh, R" and
R1, together with the nitrogen to which they are bound form a five- or
six-membered 30 heterocycle comprising one or two heteroatoms
selected from the group of nitrogen, oxygen and sulfur" means either
heterocycloallcyl or heteroaryl in the above-given sense which may
optionally be substituted as described above. Preferably, the "heterocycle”
may optionally be substituted with one, two or three substituents selected
from halo, halo-C1.6- allcyl, Cl-6-alkyl, C1.6-alkoxy, halo-C16-alkoxy,
nitro, or cyano. Preferred heterocycles are 35 piperazine,
N-methylpiperazine, morpholin, plperldlne and pyrrolidine. WO
2008/66848i: PE TIEPPO0TOE2984 ales Thecrditaugifebnepaeral formula (1)
substituents preferably means one, two or three substltugnts per ring.

The term "pharmaceutically acceptable acid addition Sé " embraces salts
with inorganic and organic acids, such as hydro slacid, pitric acid,
sulfuric acid, phosphoric 5 acid, citric acid, foF’mlc 3 aé?c acid,
maleic acid, acetic acid, succinic acid, tartaric &¢id; yethane-sulfonic acid,
p-toluenesulfonic acid and the like. 10 In l, the pfesengifivention

wherein

X and Y are selected from the combinations of;

15 Xis NR” and Y is C=0,

XisCH; and Y is C=0,

X-Y is N=N, or

XisQandY is C=0;

R'is hydrogen,

20 Crs-alkyl, optionally substituted by CN or OH, or
-(Cl_ﬁ-all<ylene)~C(O)~N1{aRb;

R*is hydrogen,
Cr.¢alkyl,
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IX(RONtR16 Ra2R11R4N RNO R6R'(1) wherein Xand Y are
selected from the combinations of: 15 Xis NR'and Y is C=0, Xis CH2

wandssad X-Y is N=N, or Xis 0 and Y is C=0; R'is hydregar2007/062984

C-6-alkyl, optionally substituted by CN o OH, or
-(C-6-alkylene)-C(O)-NRaRb; R2 is hydrogen, Ci-6-alkyl, WO
2008IQQ&QMPCT/EP2007/O62984 -9- C-6-alkoxy, -(C-6-alkylene)-NR’le
-(Ci-6- er éﬁ?\%ﬁ, benzyl, optionally subsitituted by one or more
halo, h b(’c‘f -B-alkyl, 5 Cl-6-alkoxy, halo -C 1 -6-alkoxy, nitro,
or cyaﬁ@; oﬂ&hﬂ@ny] Gffpially subsitituted by one or more halo, halo-C1

6- alkMLe@;d%wgqn%ﬁ)@h%a @ya&&n%k@monﬁa@o o, cyaRa; 83 isikyl,
hydrogen, han rCI 4 is hydrogen,

Cig-al oxy, haﬁ‘) 16-alkoxy, mtro, Or cyano, or
phenyl, optionally subsitituted by one or more halo, halo-C.e-alkyl, Cj.¢-alkyl,
Ci.¢-alkoxy, halo-C;.g-alikkoxy, nitro, or cyano;
R’ is hydrogen, halo, or C_s-alkyl;
R*is hydrogen,
halo,
Ci-g-alkyl,
halo-C.¢-alkyl,
C;.¢-alkoxy,
halo-C,-alkoxy, or
~0-Cyg-alkenyl;
R’ is hydrogen, halo, C;¢-alkyl, or Cy.¢-alkoxy;
or R* and R’ are bound together to form a ring with the benzo moiety, wherein
RLRE- s -O-{CH,),~0O—- wherein n is 1 or 2;
R®is hydrogen,
Ci.s-alkyl, optionally substituted by CN or OH,
-(C145—aﬂ<ylene}—NRgRi‘,
-(Cl_ﬁ-alky‘iene)-C(O)—NRiRj,
-O-benzyl, optionally subsitituted by one or more halo, halo-C,¢-alkyl, C;.¢-alkyl,
Ci.¢-alkoxy, halo-Cj.¢-alkoxy, nitro, or cyano,
nitro,
halo,
cyano,
Cis-alkoxy,
halo-C;.¢-alkoxy,
halo-C;.e-alkyl,
-(Cs-alkylene)-C(O)R,,
phenyl, optionally subsitituted by one or more halo, halo-C,.s-alkyl, Cy¢-alkyl,
Ci.g-alkoxy, halo-Cjs-atkoxy, nitro, or cyano,

-(Cy.s-alkylene)-R™, wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-
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10 halo, CI-6-alkyl, halo-Cl-6-alkyl, C-6-alkoxy, halo-Cl-6-alkoxy, or 15
-O-C2-lo-alkenyl; Rs is hydrogen, halo, CI-6-alkyl, or C-6-alkoxy; or R4

wandoResare:bound together to form a ring with the benzo moietywherein2os4

R4-R'- is -0-(CH2),,-O- wherein n is 1 or,2; R6 is hydrogen, 20 C-6-alkyl,
optionally substituted by CN or OH, -(C-6-alkylene)-NRsRI',
-(C-6-alkylene)ite(6) RA Rzl ptinnalisubsititagby one or

halo, halo-C1 6-alkyl, Cl-6-alkyl, C1.6-alkoxy, halo-CI-6-alkoxy, njtro,
or cyano, 25 G hAB B e e e P KOS SO
halo-Cl_6-alkyl, GG8kalk{lenej-S{OMlo-Bheniitoaptionallpsybsitituted by
QPR OLIAOTE, IRy A Qs LBl o Sl 1 P A AR GrReRHOXY

nitro, orsc%e@no, -(C_3-alkylene)-R", wherein R' is phenyl, a 5-to
6-meribated Hetdrodril 4=46¢ W0 2008/068184 PCT/EP2007/062984
-10 membered hetgpoaytinalkyl o3 to 6-membered cycl.oalkyl, each

optionally substit_lg@(c?py)gpﬁ_%m%% Igquol, QQB:?.-C1-6-aIkyI, Cl-6-alkyl,
Cl-6-alkoxy, halo -C -6-al oxy, nitro, or cyano;
R’ is hydrogen or C).¢-alkyl;
R®, R%, R", and R" are each independently hydrogen, halo, C,.s-alkyl, halo-Cy.¢-alkyl,
Ci¢-alkoxy or halo-Cysalkoxy;
R% R’ R'and R’ are each independently
hydrogen,
Cy-g-alkyl,
-(Cy-¢-alkylene) —NR;(RI,
wherein R¥ and R’ are each independently hydrogen or C;¢-alkyl,
or R* and R®, or R' and R’ together with the nitrogen to which they are bound form a
five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
RS, RY, R® and R are each independently
hydrogen,
Cy.g-alkyl,
-C(O)RS, or -S{O)R"
wherein R is selected from the group of
hydrogen,
Cig-alkyl, and
phenyi, optionally substituted by one or more halo, halo-C;.¢-alkyl,
Cy-s-alkyl, Cyg-alkoxy, halo-C;s-alkoxy, nitro, or cyano;
or R°and R?, or R® and R” together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxvgen and sulfur;
or R°and RY, or R® and R” together with the nitrogen to which they are bound form
isoindole-1,3-dione;
R"is selected from
hydrogen,
Ci.g-alkyl,
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or R$ and R6 are bound together to form a ring with the benzo moiety,
wherein 5 -Rs-R6- is -O-(CH2)n-C(O)-, -C(0O)-(CH2)n-O-, or

woR{GH&s40-wherein nis 1 or 2; R7 is hydrogen or Cl-6-allegif/R&,0RS}62984

R10, and R" are each independently hydfogen, halo, CL6-allcyl,
halo-C1-6-allcyl, 10 C1 6-alkoxy or halo-Cl_6alkoxy; Ra, Rb, Wand RI are
each indepieogensly hydrogen, CL6-alkyl, -(C1-6-aikylene)-NRkRi, 15
wherein Rk and.R1.are each independently hydrogen,or C1-G-allcyl, o

o AT PO T LGt e Rt T et et e o
bound fornt-asfilieosr: sidenembsékesyhetiepoeycleaomprising one or two

heterpatameselanted Lamithaigraergf nitrogen, oxygen and sulfur; R”,
Rd, R"and Rh are each independently 20 hydrogen, C1-6-allcyl,

-C(O)R", or -S(0)2R" wherein R is selected from the group of hydrogen,

25 C1-6-allcyl, and phenyl, ofptior]ally substituted by one or more halo, "

halo-&1 @raleyimberigeiky picie rumeny; RamER6BIKeR nifngrR’, or R and

®rang:BEReANE Rkt RO andRhtogethrrwithihersitrogsateivdich c, -

the ﬁ{h‘?%%?a‘%?n%f el flve, or Six mn?é”H?Jﬁgehe¥er%8{§é%$°;5¥‘x%ﬁil g one
oheteroatoms SelediB “A0 5N the groUB BF i rogerﬁ oxygen and

sulfur; or Re and Rd , or RO and Rh together with the nitrogen to which

they dfeBBaRcroPAfBEMtIdhe e ﬁ%li@nééfec&aﬁfﬂf%» R'and R, or R¥and

R" together with the nitrogen to which they are bound may form 4-methylpiperazine, or

morpholine.

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

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

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

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

Ci.g-alkyl,

Cis-alkoxy,

-(Cy.¢-alkylene)-NRRY,

wherein R® and R? are each independently
hydrogen,
-C(OJR’, or -S(Q),R°
wherein R® is selected from the group of
hydrogen,
Cis-alkyl, or
phenyl, optionally substituted by one or more halo,
halo-Cy.g-alkyl, C,.¢-alkyl, C,¢-alkoxy, halo-C,.¢-

alkoxy, nitro, or ¢vano, or



e
w

hydrogen, 35 C1-6-alkyl, WO 2008/068184 PCT/EP2007/062984 -11-

C-6-alkoxy; or phenyl, optionally substituted by one or more halo,
whabos@bhsalkyl, C16-alkyl, Ci_6-alkoxy, halo-Ci_6-alkoxy, NRO/Tr0yanerIss

or a pharmaceutically acceptable salt theyeof. 5 In certain embodiments

of the invention, Ra and Rb, R* and Rd, R* and R3, or R' and Rb together

with the nitrogga 16 whigicivahate harndmayious BieRZidandfokh I.-
alkyl)- plperazme 4- @(ﬁth Ig) erazme morpholine, piperidine or

pyrrolidine. In cer?aln embodiments of the invention, Eta and Rb, R* and
Rd, R'{&ng- R@lm@%ﬁﬁm{io R" together with the nitrogen to which they

are bound Jmaytarni 4-nethylpipgrazine, or morpholine. In certain
embodiments of the invention, wherein Rm is a 5- to 6-membered

heteroaryl, the pFYE?RSE heteroaryl is selected from the group consisting
of pyridine, pyriiginl&ylpyrazine, pyridazine, imidazole, pyrazole, oxazole,
and isoxazole. Jé Ing %pd(grpents of the invention, wherein Rm is a 4- to

6-membered hetéroc gy IkyI the preferred heterocycloalkyl is selected
from the group dbKEEABIENPYTBhEHTREA RStRAR ST 1B YA foPtente s-alkyl,

piperidine, morphohn&;@ﬁdl@ip@ﬁ&gzmﬁndﬂ EeYéain &mb@ﬂim&lf%&fdf@o,

inventio IS, h d or C1 ti ly ute r
OH. 2 rz; Eer alf%é'i frﬁlet%ttes of i %I ?ﬁgefrztl? QLFtu Jaro y& %koxy’
C1_6- aIkyI§1°®_§4aH@BSQfE}’ {@gm@nawme) ‘NR'R, 25 whereln R ‘and Rd

are eqRindepaPEARN:IRNAREERY halo, halo-C;.¢-alkyl, Cy.e-alkyl, Cy.¢-alkoxy,

halo-C.¢-alkoxy, nitro, or cyano.

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

In certain embodiments of the invention,

R*is hydrogen,
halo,
Ci.6-alkyl, or
Ci.s-alkoxy;
or R* and R are bound together to form a ring with the benzo moiety, wherein

RA-R’- is ~O-(CHy)y—O~ wherein n is 1 or 2.
In certain embodiments of the invention,

R’ is hydrogen, Ci¢-alkyl, or C;¢-alkoxy;
or R* and R” are bound together to form a ring with the benzo moiety, wherein
-R*-R°- {5 —O-(CH,)y—O— whereinnis 1 or 2.

In certain embodiments of the invention,

R®is hydrogen,
Ci.¢-alkyl, optionally substituted by CN or OH,
—(Clw@alkylene)mNRth
wherein R® and R” are each independently selected from hydrogen, or
Crg-alkyl;

or wherein Rf and R" together with the nitrogen to which they are bound form
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-C(O)R’, or-S(O),Re wherein Re is selected from the group of hydrogen,
30 C-6-alkyl, or phenyl, optionally substituted by one or more halo,

whaleiesralkyl, C_6-alkyl, C-6-alkoxy, halo-C1-6- alkoxy, nitP@Iarreyermm,2984

or WO 2008/068184 PCT/EP2007/062984 -12 W and Rd together with
the nitrogen to which they are bound form isoindole-1,3-dione,

-(Cl-6-alkylene)-{KQ)R sivheraharRf issalectd- oy SridysO8ERvo heteroatoms
C1_6-alkyl, C1-6-alk%>§,/[ orﬁhengl, 0 ion%léy substituted b ?ne or more
1 \] LTS

halo, halo-C1 6-Séelll?§ﬁ,e ’%1a Ve ARG ﬁ%‘af&%ﬁ?ﬂﬁﬂ( Xy" nitro, or

cyano; CoskyhontichamRSbsitituted by halo, halo-C-6-alkyl,

Cl_6-alkyl, Gl.falkoxya ale-GliSsalkpaaaiip, or cyano, phenyl,
optionally subsitjtuted by halo, halo-Cl_6-alkyl, C1.6-alkyl, C1.6-alkoxy,

halo-C_6-alkoxy ¥itR§¢Br cyano. In certain embodiments of the invention,

R3 is hydrogen a5 haliyl;15 In certain embodiments of the invention, R4 is
hydrogen, halo,_(ggﬁ.@aﬁ ¥, G}_rNgiT@;-alkoxy; 20 or Rfl and R’ are bound
together to form a ring with the benzp moiety, wherein -R4-R3- is
-0-(CH2)"-O- whereirvRgem § and R are each independently hydrogen or C;s-alkyl;

or R and R’ together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two heteroatorms selected
from the group of nitrogen, oxygen and sulfur;
-O-benzyl, optionally subsitituted by one or more halo, halo-C;.-alkyl, Ci.g-alkyl,
C-1¢-alkoxy, halo-Cy.¢-alkoxy, nitro, or cyano;
nitro;
halo;
cyano;
Crs-alkoxy;
halo-C,.¢-alkoxy;
halo-C,¢-alkyl;
-(C)s-alkylene)-C(O)RS
wherein R is selected from
hydrogen;
Cis-atkyl;
Cy-¢-alkoxy; or
phenyl, optionally substituted by one or more halo, halo-C¢-alkyl,
Ci.s-alkyl, Cis-alkoxy, halo-C;.¢-alkoxy, nitro, or cyano,
phenyl, optionally subsitituted by one or more halo, halo-C,4-alkyl, C;¢-alkyl,
Ci-¢-alkoxy, halo-Ci¢-alkoxy, nitro, or cyano;

~(Cy.s-atkylene)-R™, wherein R™ is phenyl, a 5- to 6-membered heteroarvl, 4- to 6-
membered heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, hale-C,.¢-alkyl,
Cre-alkyl, Cy.s-alkoxy, halo-Cy-alkoxy, nitro, or cyano; or
or R” and R® are bound together to form a ring with the benzo moiety, wherein
-R*R®- is —O-(CH,),—C(O)—,



In certain embodiments of the invention, RS is hydrogen, C1-6-alkyl, or
C1-6-alkoxy; or R4 and R3 are bound together to form a ring with the

whenzmeaiety, wherein 25 -R4-R'- is -O-(CH2)"-O-wherein m{xEr1027/082984

10

15

20

certain embodiments of the invention, is hydrogen, C1.6-alkyl, optionally
substituted by CN or OH, -(Cl-6-alkylene)-NRsRh 30 wherein R5 and Rh

are each indepeqdently selgateddrom hydrogen, or C16-alkyl; " or
wherein R' and R together with the nitrogen to which they are bound form
WO 2008/068164° 5%%@%0‘7%@5§49§ 3 % five or six membered

heteregyele, GPMRYRINg-AnS Pria-hetgsQatoms selected from the group
of nitrogen, oxygen and sulfur; -(C_6-aikylene)-C(O)-NR'RI wherein R’

&idsRiategach independently 5 hydrogen; Ci_6-alkyl;
(C_6-aikylene)- X ' I each independently
eRYSRNRIRAy whsteln Rand B afe

hydrogen or* and R"together with the nitrogen to which

they ake bouil 96fian e BT BIhOMRRE BE BY ISt b bitoeCooniPibifgo-atkyh
one or twohetarRato sisategtarkobrgmithe grewmef nitrogen, oxygen and
sulfur; -O-benzyl, optionally subsitituted by one or more halo,

halo- éq’alkyl, Cl6-alkyl, C-l.6-alkoxy, halo-Ci_6-alkoxy, nitro, or cyano;
9t/ ang R%_ep@)g: hgqubt;ogether to form a ring with the benzo moiety, wherein

RP-R®- is —O-{CH,)p—C{O¥~, or ~C{O}-(CH,)4-O-, wherein nis 1 or 2.

In certain embodiments, R’ is hydrogen.

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

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

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

RR
N
O# R®
N
Rﬂ)
R‘H

N

formula (Ia)

2

I

R
N\
N
\ 1

R® R (Ta)

]

0

wherein R! to R are as defined herein above.,



Cl.6-alkoxy; halo-Cl-6-alkoxy; halo-C16-alkyl; 20 -(C-6-alkylene)-C(O)RI,

wherein RE is selected from hydrogen; C16-alkyl; Ci_6-alkoxy; or 25
wphemiseptionally substituted by one or more halo, halo-C-6zalkytrze07/062984

Ci_6-alkyl, CI 6-alkoxy, han-CI.6-aIkox_y1 itro, or cyano, phenyl,

optionally subsitituted by one or more halo, halo-CI-6-alkyl, Cl_6-alkyl,

C'ﬁ'ﬂ'ﬁ@%a‘ﬁﬁ@ﬂ%‘cﬁiﬁ@f@@%f ME SRR EYANR;is (13 -alkene)=R, \wher ﬁliﬂounds of

I?(‘) '1%8@3 j a 5- to 6-membered heteroaryl, 4- to 6- 30 membered

heterocycloalkyl or 3 to 6-membered cycloalkyl, each optionally

substituted by one or more halo, halo-ClI-6-alkyl, CI-GR;dkyI, Ci_6-alkoxy,

halo-CI_6-alkoxy, nitro, or cyano; or or RS and R6 are bound together to

form a ring with the benzo moiety, whereip=R$-RY O-(€H2), C(O)-,

WO 2008/068184 PCT/EP2007/062984 -14- 3C(Q '

-O-(CH2)n O-wherein nis 1 or 2; In certain egodl yients_@f the invention,

R6 is hydrogen, 5 G-6-alkyl, Qﬁtiona&w substitiytedsly CN Fér OH,

-O-benzyl, optionally sH.bsitit te
C1-6-alkyl, Ci 6-alkoay, h

d by oneor mgre halo, halo-C_6-alkyl,

withthe benzo moiety, wherein 10
-R'-R6- is -O-(CH2)"-GR0O)-, 0 -§CH§3"-O-, wherein nis 1 or 2.

s R
R (Ib)
wherein R' 1o R® and R® to R'! are as defined herein above.,

5 In certain embodiments of the invention, X-Y is N=N, i.e. compounds of formula

(Ic)

{Ic)

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

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

19 formula (Id)
R8
O
OQ/\ R’
H
Rﬂ R

4 7 R’
R N
AN
R® N O
& R’

R (1d)



In certain embodiments, R' is hydrogen. In certain embodiments all R8 to
R" are hydrogen. In certain embodiments, R8 to R" are independently

whydoegenigar halo. In certain embodiments, R9 is fluoro, andeR8 RO 7amek 34

5

16

20

25

30

R" are hydrogen. 15 In certain embodiments, R8, R9 and R" are
hydrogen and R10 is bromo. In certain embodiments, R8 to R" are

independamntiy hytkogea Rf inethyke 49 eariain iempogiments, R8 to R" are
hydrogen and R" is methyl. In certain embodiments of the invention, X is

NR'and Y is C=0, i.e. compounds of formula (la) R7 Rs 1 Ozzz-/N R9 N
R1o Ra2R R4 N R5NO20RR (la) wherein R'to R" are as defined

nerein abaye WO, 2000/0081 A4 PCIER2007I902084, 4% i esal

4
embodiments of the invention, X iIs CHZ and Y is C=0, I.e. compdunds of
formu{% Qg}aﬁse;%gcﬁm'gn%l%f @1% glv%n%%g, R’ |‘§)5R|}\l g‘e not all hydrogen.

The invention further encompasses an embodiment with the compound of formula

(I), wherein

Xis NR” and Y is C=0; or
Xis CH; and Y is C=0; or
X-Y 1s N=N;
R'is hydrogen,
Ci.g-alkyl, optionally substituted by CN or OH,
-(Cy.¢-alkylene)-C(O)-NRR®,
wherein R* and R® are each independently hydrogen or Cy.¢-alkyl;
R’is hydrogen,
Ci.g-alkyl,
Cyg-alkoxy,
—(Cl_é—alkylene)—NRcRd,
wherein R and R are each independently
hydrogen,
-C{O)R’, or -S{O);R",
wherein R° is selected from
hydrogen,
Ci.¢-alkyl, or
phenyl, optionally substituted by one or more halo,
halo-C,.¢-alkyl, C,.¢-alkyl, C,.¢-alkoxy, halo-C,.¢-
alkoxy, nitro, or cyano;
or R® and R? together with the nitrogen to which they are bound form
1soindole-1,3-dione,
-(Cyre-alkylene)-C(O)RS,
wherein R' is selected from
hydrogen,

Ci_g-alkyl,



10

13

20

25

30

35

Rs RI (Ib) wherein R1 to Rb and Rs to R" are as defined herein above. 5

In certain embodiments of the invention, X-Y is N=N, i.e. compounds of
wiormekessikd) R8 NN ~/'\Rs NRao RR 2 R114 N RS N ®@@®EiRen(ley2984

wherein R1 to R6and R8 to R" are as defined herein above. In certain

embodiments of the invention, Xis 0 and Y is C=0, i.e. compounds of to

formula (Id) R8 @ 2aRoxf,RRao R3zRaa4N _ 3\-/ R5INORSR

(Id) WO 2008/06818 PCT/EP]ZOS% /062984 - 16 whereu&;ﬁ%ﬂegﬁargaﬁ%)

to R" are as defihed hef itrlf)g%i &Ry ai%ye%%8a%%ﬁ
invention, R' to R6 ar&notlailhiidsodgkeryhadertain-dhbudintents ofthe,
inventign, R bieif a1l KOR8D; halo-C.e-alkyl, Cye-alkyl, Cy¢-alkoxy,
halo-C..4-alkoxy, nitro, or ¢yano, or
phenyl, optionally subsitituted by halo, halo-Cs-alkyl, C,s-alkvl, C,.s-alkoxy,
halo-Ci¢-alkoxy, nitro, or ¢vano;
R’ is hydrogen, halo, or Cy.¢-alkyl;
R*is hydrogen,
halo,
Cr.s-alkyl,
halo-C,-alkyl,
Ci¢-alkoxy,
halo-Ci.¢-alkoxy, or
-0-Cy.qo-alkenyl;
R®is hydrogen, halo, C;.¢-alkyl, or Cy.¢-alkoxy;
or R* and R’ are bound together to form a ring with the benzo moiety, wherein
-RE-R’- 15 ~O-{CH,)y—O- wherein nis 1 or 2;
R®is hydrogen,
Ci.e-alkyl, optionally substituted by CN or OH,
-(Cy.¢-alkylene) -NRERE,
wherein R® and R are cach independently selected from hydrogen, or
Cr.g-alkyl;
or wherein R® and R" together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms
selected from the group of nitrogen, oxygen and sulfur,
-(Cy¢-alkylene)-C(O)-NR'R), '
wherein R’ and R are each independently
hydrogen,
Ci-g-alkyl,
“(Cys-aB(YIQQE)"NRkRI,
wherein R* and R’ are each independently hydrogen or C,.¢-alkyl;
or R and R’ together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two heteroatoms selected

from the group of nitrogen, oxygen and sulfur,



5 The invention further encompasses an embodiment with the compound
of formula (1), wherein Xis NR7 and Y is C=0; or Xis CH2 and Y is C=0;

wonroeelN=N; to R' is hydrogen, C-6-alkyl, optionally substitCtzeirbyoCid2984

10

15

ro
i

30

or OH, -(C,_6-alkylene)-C(O)-NRaR’, wherein Ra and Rb are each
independently hydrogen or Ci_6-alkyl; R2 is hydrogen, 15 Ci_6-alkyl,
C16-alsoxshzylehsibrallWenainhi’d RowhersiorRhanhRe-ang-apsh C, q-alkyl,
mdepende&tlyé h&/droqle %?_;égogﬁRe,.or -ggcg%zgee, wherein Re is

selected fro “"ﬁlyg?{gge%fi ﬁ?(ﬂ,’ %?tlboheny ,aof)’fionally substituted by

one oritmere halo, 25 halo-Q-6-alkyl, C-6-alkyl, Ct_6-alkoxy, halo-Cl 6-
alkoxy,.pjtro, or cyano; or R™ and Rd together with the nitrogen to which
they are bound form isoindole-1,3-dione, -(Ci-6-alkylene)-C(O)RE 30
wheréfB is selected from hydrogen, Cl-6-alkyl, WO 2008/068184
PCT/ER2QKH062984 -17-

halo-C,s-alkoxy,

halo-Cj.g-alkyl,

—(C;-ﬁ-alkylene)—C(O)Rf,

phenyl, optionally subsitituted by one or more halo, halo-Cj_¢-alkyl, Cy.¢-alkyl,

Cy.g-alkoxy, halo-C;.¢-alkoxy, nitro, or cvano,

-(Cy.3-alkylene}-R™, wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-
membered heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, halo-C;¢-alkyl,
Cig-alkyl, Crg-alkoxy, halo-Ci.¢-alkoxy, nitro, or cyano;
or R” and R® are bound together to form a ring with the benzo moiety, wherein
R-R- is ~O-(CH)aC(O)—,
~C{O)-{CH,),-O-, or
—0-(CH;)p—O— whereinnis 1 or 2;
R’ is hyvdrogen or C¢-alkyl;
RY R?, RY, and R" are cach independently hydrogen, halo, Cis-alkyl or halo-Cis-alkyl.

The invention further encompasses an embodiment with the compound of formula
{I), wherein

X is NR” and Y is C=0;
Xis CH; and Y is C=0;
X-Y is N=N;
XisOand Y is C=0;
R'is hydrogen, or C;.e-alkyl, optionally substituted by CN or OH;
R*is hydrogen,
Ci-alkyl,
Cis-alkoxy,
-{Cy.¢-alkylene)-NRRY,

wherein R° and R are each independently



C16-alkoxy, or phenyl, optionally substituted by one or more halo,
halo-Cl-6-alkyl, C1-6-alkyl, Cl-6-alkoxy, halo-Cl-6-alkoxy, nitro, or cyano,

whenmylsoystionally subsitituted by halo, halo-Cl-6-alkyl, C1-6ralikytp007/062984

10

30

35

Cl-6-alkoxy, 5 halo-C-6-alkoxy, nitro, or gyano, or phenyl, optionally
subsitituted by halo, halo-ClI-6-alkyl, CI-6-alkyl, C1_6-alkoxy,
halo-Cl-6-alkoxyyaitegeQr cyano; R3 is hydrogen, halo, or C1-6-alkyl; R4

is hydrogen, 10 Cl-alky 0-Cl-6-alkyl, C1-6-alkoxy,
halo-Cl-6- aIkoxy}Ezgl é Q%kenyl R6 is hydrogen, halo,

C1-b-alkyl, or Cl-6-alkdxyeiorii &ndlteteddrbound together to form a ring
with the benzo moiety, whggﬁ% #4-R"- is -0-(CH2)"-O-wherein n is 1 or 2;
R6 is hydrogen, 20 C1-6- alkylﬂi) t]|onally substituted by CN or OH,
-(C1-6-alkylene)-NR'R1i, fFR%and R h are each. independently
selected from hydrogen, oph@iylﬁfajtthadkywhm@dmtﬁ'lanm&bmgﬂﬁtmlwith

the nitrogen to which they are bgagdcforr;ﬂ 5@ fﬁlya?k?[ ﬁmﬁﬁ%% Cr.e-

heterocycle comprising one or two heteroatoms “selected from the group
of nitrogen, oxygen and sulfur, {E25%-2ikiAefefet®)-NR'R', wherein
Wand R' akg eaghdndepenriantlith hiveligepes3h Ghibhatiyd are bound form

isoindole-1,3-dione,
—(C1.5—aH<yEene)—C(O)Rf,
wherein R is selected from
hydrogen,
Cig-alkyl,
Cy.¢-alkoxy, or
phenyl, optionally substituted by one or more halo, halo-C;_¢-alkyl,
Ci.g-alkyl, Cr.g-alkoxy, halo-C.6-alkoxy, nitro, or cyano,
benzyl, optionally subsitituted by halo, halo-Ci.¢-alkyl, Cy.s-alkyl, Cie-alkoxy,
halo-Cy6-alkoxy, nitro, or cyano, or
phenyl, optionally subsitituted by halo, halo-C;.s-alkyl, C;.6-alkyl, C;¢-alkoxy,
halo-Cs-alkoxy, nitro, or cyano;
RYis hydrogen, halo, or Cyg-alkyl;
R*is hydrogen, halo, Cis-alkyl, or Ci¢-alkoxy;
R’ is hydrogen, Cye-alkyl, or C;4-alkoxy;
or R* and R are bound together to form a ring with the benzo moiety, wherein
RE-R’- is —O-(CH,)y—O~ wherein nis 1 or 2
R®is hydrogen,
Crg-alkyl, optionally substituted by CN or OH,

-O-benzyl, optionally subsitituted by one or more halo, halo-C,.¢-alkyl, C;s-alkyl, |

C.¢-alkoxy, halo-C,.e-alkoxy, nitro, or cyano; or
nitro;
or R” and R® are bound together to form a ring with the benzo moiety, wherein
RP-R’- is —O-(CH,)»—C(O); or -C(O)-(CHy)r-O- and nis 1 or 2;
R’ is hydrogen;
R%, R”, R™, and R" are each hydrogen.
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25

30

-(Cl-6-alkylene)-NRKRI, wherein Rk and R' are each independently
hydrogen or C1-6-alkyl; or R" and R' together with the nitrogen to which

wthepsagsshaund form a five or six membered heterocycle comprigsingeongzoss

or two heteroatoms selected 35 from th group of nitrogen, oxygen and
sulfur, WO 20081068184 PCT/EP2007/ 2984 -18 -O-benzyl, optionally
subsitituted by one or more halo, halo-Cl.6-alkyl, C1-6-alkyl, C16-alkoxy,
halo- Clg alkoxy, |tro or cyanao, nitro, halo, 5 cyano, C1.6-alkoxy

ﬁ’é?éetfe ] gomRew): rPaf BOPERISN ARy RS- @(%)%@“R@%ﬂ?@h%
Heﬁtéﬁ%yiﬁ R4 RY% engahaNerE halo, halo Cl 6-alkyl, Ci-6-alkyl,
-G- Ik | i, 3-alk
i%@f?ﬁﬁ% e B S R iy ol 1
hé&texsoywloatkyl or 3 to 6-membered cycloalkyl, each optionally
WQ?WE%Q& ONE. O MQLe ?@lﬂygﬂoo&lzguﬂwkol]@ Qﬁa}@ Iihne-1- carbonyl]-1H-

Cl-6 alkoxy alo-Cl-6- alkoxy, nitro, or cyano; or R5 and R6 are bound

Byetrerts d?ﬁﬁ%kfﬁﬁ‘é%tﬂethe benzo moiety, wherein -R5-R6- is
~OHGHA)N-C{@)eth@{D ) 4CHR)0-03; dih v Geh) plDvidubelra iyl jepkratiRe - 1 -
%g!gzmjl ﬂlyﬁqogg 1_ g F@%ﬂlﬁ}ﬁ (@8 R9, R10, and R" are each

|n epe denty hy Irogen CI-6- aIkyI or halo-Cl.6-alkyl. The invention

Fisf Rbmp it amasoumensmiWith the edtsotnsa Be R igpl-3-y11-

WE@f@ﬂaid ethyl ester,

1-[1-(7-Benzyloxy-1H-indole-2-carbonyl}-piperidin-4-yl] - 1,3-dihydro-benzoimidazol-2-
one,

{5-Chlore-2-[4-{2-0x0-2,3-dihvdro-benzoimidazol-1-yl)-piperidine- 1 -carbonyl}-indol-1-
yl}-acetonitrile, or
{5-Chloro-2-{4-(2-0x0-2,3-dihvdro-benzoimidazol-1-yi)-piperidine-1-carbonyl |- 1H-
indol-7-yl} -acetonitrile.

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

A preferred compound of formula Ic is

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

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

obsessive compulsive disorder, anxiety and depressive disorders.

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

one pharmaceutically acceptable excipient.



25 Xis NR'"and Y is C=0; XisCH2 and Y is C=0; X-Y is N=N; X is 0 and
Y is C=0; R'is hydrogen, or Cl.6-alkyl, optionally substituted by CN or
wOnsRRsRA is hydrogen, C-6-alkyl, Cl-6-alkoxy, -(Ci-6-alkyemekdRRd984
wherein R™ and Rd are each independgg%ly WO 2008/068184
PCT/EP2007/062984 - 19 hydrogen, -C(O)R’, or -S(O)2Re, wherein Re

is selegfed oMb NHHRGE R Al Lotk L Qr Mk?%p@ﬁﬂ@@'f&r%ﬂ%tﬁl}ﬂ% (Ib),
ZY one &ﬁn&gre halo, halp-C1 6-alkyl, Ci-6-alkyl, Cl 6 ox halo-Cl 6

fooRy HltriS SPEYEHSTBIR ©4A ‘é‘%ﬁ&%lw}*ﬁﬁstﬂée AR b
e acesbou nhlrt@nmhéﬁﬂﬁdmt@[@alp@sdm@nﬁ dCieBonllcileng)=GS{D)RYer cirrhosis,

W%%B&%‘&rﬁﬁl@%ﬁ%&%d]%ﬁlﬁ%&@@dw%?d@r alkyl B%M 6&15&%' fborders.

phenyl, optionally substituted by one or more halo, halo-CI-6-alkyl,
Ci_o6-alkyl, C-6-alko %1an C alko nitr yano, benzyl, optionally_
5 SUbSIt?IPUte&ebtan ]?%% PtB ﬁ(fP 081’2 kyci) éi 8]\5?}28)((”’1 gd]’} Be manx.factured

according to a process comprising the step of reacting a compo und of formula (I1):

R3 R2
R OH
N
R’ N 0
R R
It
with an amine of the formula 1
R
X
Y/ RQ
\
N
10
B! R

10 H (1)
wherein R! to R® and R®to R and X and Y are as defined above.,

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

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



halo-ClI-6-alkoxy, nitro, or cyano, or 20 phenyl, optionally subsitituted by
halo, halo-Cl_6-alkyl, Cl_6-alkyl, Cl_6-alkoxy, halo-C1-6-alkoxy, nitro, or

woyamd34s hydrogen, halo, or C_6-alkyl; R4 is hydrogen, rio/EP2007/062984

10

15

20

Cr-6-alkyl, or C1-6-alkoxy; RS is hydroggnh, C1-6-alkyl, or Cl_6-alkoxy-, 25

or R4 and R' are bound together to form a ring with the benzo moiety,

WRErRIN e BBl ISfOrhGithA) -Hak, whevenda ispb &f Lo ReHsydiaden (1) as
-g-al ¥ll, optionally substituted by CN or OH, -O-benzyl, optionally

SUBE; uteera%f/ ONE or more halo, halo-Ci_6-alkyl, Cl-6-alkyl, 30

Cl-6-alkoxy, halo-Cl_6-alkoxy, nitro, or cyano; or nitro; or R5 and R6 are

hound1Ags e I o5t A g Mith theRanza Maiets Whelsin inRRsR8ISi below

Od( H2)"-C(O) ; or -C(O)-(CH2)"-O- and n is 1 or 2; R7 is hydrogen; 35

R BIhRYBMREFR' are each hydrogen. WO 20081068184

RGIIEP2904/082984 -20 Preferred compounds of the invention are those

as shown in th examples above. More preferred compounds of formula la

are g’ 2 r? 2
{égBro 0-2-[-(2-oxo-2,3-dihydro-benzoimidazol-l-yl)-Fpiperi' arbonyl
JFintte TG yRcacefdnitril.e, N-{ 3-Methoyi- xnc A
[4+( loxg.b 3-dih Riro-benzoimidazol- | --H-piperdine- l-c Z
ifidol-3-} I}-Z-I?Iilil;ro-b%nzammide,H AN CHCL - R N o

4-Fluor$:N-{58methyl-2-[4-(2-0x0-2,3-dihydro-benzoimidazoki-yl)-giperidin
e-l- carbonyl] - IH-ﬁ'ndol-?;-yl}-benzamide, 10 I
{H43-Ox0-2,3-dihydro-benzoimidazol-I-yl)-piperidine-I-carbonyl]-IH-indol
-3-yl}- acetic acid ethyl ester, o
1-[1-(7-Benzyloxy-LH-indole-2-carbonyl)-piperfin-4-yl]-1,3-dihydro-benzoi
midazol-2- X

wherein
X and Y are selected from the combinations of:
Xis NR” and Y is C=0,
XisCHs and Y is C=0,
X-Yis N=N, or
XisOand Y is C=O

Compounds of formula (1) can be prepared via an amide coupling between an indole 2-
carboxylic acid (IT) and a compound of formula {A-H), wherein A is defined as
hereinabove. The usual reagents and protocols known in the art can be used to effect the
amide coupling. Indole 2-carboxylic acids {IT) are either commercially available or readily
prepared using procedures described hereinafter. The compounds of formula (A-H) are
either commercially available or prepared using methods known in the art starting from
commercially available materials. General scheme A is hereinafter further illustrated with

general procedure T



one,
{5-Chloro-2-[4-(2-ox0-2,3-dihydro-benzoimmidazol-1-yl)-piperidine-I-carbo

wayljegidalé< 15 yl}-acetonitrile, or PCT/EP2007/062984

L
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15

20

{5-Chloro-2-[4-(2-ox0-2,3-dihydro-benzojmidazol-I-yl)-piperidine-I-carbonyl
]-1H- indol-7-yl}-acetonitrile. A preferred compound of formula Ib is 1-[
Eéﬁe@ﬂ[ﬂr&é&hi@dq&m@d@wgpiperidin -4-yl]-1,3- dihydro-indol -2-one.

b BiRlae agnuchﬁefomm i% (4B anzotiaZoH RPN civ,co,
-y% oro |n ol-2-y1

methangn e Invention aso encompasses

tW@%éﬁﬁ’ﬁ%&héé‘B’f“F@rﬁﬁ% (B3 mma RS, G mapalt Bdsend hl.énmol ) of the
preventioivaivirdatinéht ofidysmenosthes, dwgrergensictl, ehdchin lpeared2bto water
falEeuNaRPISIN e SECTelan Al YASPEIEss NphyRE GIEFRCRISd BORNKALCO, and
ndrome, fﬁ%s\%%%'é! er?a%ﬁ‘ﬁ\r'(%%gé?é’r o1, andely and d b RRNRd the title
Isorders. The inverition also encofm }g\SSES% dfwarmaceu ical composition
é@FﬁBﬁ‘éﬂ‘i}ga compound. of formula (1), (1a), (Ili), (Ic), or (Id), which
pharmaceutical composition is useful against dysmenorrhea,
RYRRHENSIRR, Sronic heart failure, inappropriate secretion 30 of
vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive
dlsordehﬂanme ¢ and depressive disorders. The pharmaceutical 2
further comprise at least one pharmaceutigally

against g/smeﬂorrhea hypertension, chronic heart failure, mapprprlateR
secretion of vasopressin, liver cirrhosis, nephrotic syndrome, obsessive
compulsive Hisorder, anxiety and depressive disorders. 5 In a certain I-2
embodiment, the compound of the invention can be manufactured.
aceRAngdnoA Bracass IcCoMpsisipguing staprafuracling asampRuEeant from H),
f?JHWA%QBar@@ bls %lﬁfl%’i—t!m%? t.'ﬂec?ndoie derivative of formula (I-1), with an electrophile
of formula R'-hal (commercially available, wherein hal is halo, preferably Cl or Br) using
standard procedures. Derivatives (I-1) are prepared using the amide coupling as described
in the general scheme A.

General scheme C: preparation of acids 11



s R'R Il with an amine of the formulal R X R9 NRio RN 10 H (1)
wherein R'to R6 and R8 to R" and X and Y are as defined above. In a
woert@nanmbodiment, the compound of the invention can be meanafeotaredss:
according to a process comprising the stgp of reacting a compound of
formula (1-1): R8 Y.XRs R3z~Rio RANRSNO 6H 15R (I-1) WO
2008/Q68184 PCT/EP2007/062984 2}% with an electrophile of ermnga
give a compouhd of gengral formyta (1z)as defingd hetein O
he synthgﬁompounds @ : rmdié”{l) wil
ethin more dgtailtbelow 5 andiphe/exary ples. Genperabs '
OFt

R
NBS
. .
B
Vi
3 "
R R‘
4
R M "
I.TFA
RS N {) L e
N H 2nioE R
\]\EI R,
i{ﬂ
Il-c

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

5 Indoles V are obtained by a Fischer indole synthesis from an aryl hydrazine 111 and a a-
ketoester [V, Saponification gives an acid of formula I1-a. Alternatively, Boc protection of
the indole nitrogen gives V1. Selective bromination of the methyl group in the 7-position of
the indole using NBS affords VII. Subsequent nucleophilic substitution of 7-bromomethyt
indole intermediate VII with NaCN or a secondary amine vields intermediates VIII and IX,

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

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

Abbreviations used:
NBS = N-Bromosuccinimide

15 Boc = tert-buthoxycarbonyt



10

15

20

25

R'OHA AHOBt, EDCRs#NO +HR3N, CH2C12RsNO 6 RR6R I
wherein Ais: R YX\R N R10 N Ri 10 wherein X and Y are selected

wiramshes cambinations of: Xis NR'andYisC=0, X is CH2 ang¥1ig 06062084

X-YisN=N, or15 XisOand Y is C=0_ g)r_npounds of formula (1) can be
prepared via an amide coupling between an indole 2- carboxylic acid (II)

and a compound of formula (A-H), wherein A is defined as hereinabove.
The usual reagents and protocols k& wn in the art can be used to effect

the 20 amide coupling. Indole 2-car gﬁﬁf "B&ds (11) are either

damumiel &allythedtlable or readily prepared using procedures described

hereinafter,, [N& &M PUPAS RLLoTIIA-{A). BFe RIRCLAAMMSIGIANe: RNA. The

available or prepared using methods known in the art starting from
CORRTePETAIN Sy ARSI FRitedi dls A0 SRS Sen BFRO Maféch spaiaRErE Gptseptirm the

Htustraied withngaiRebiqracrdUTe HAMOH2008/068E84ity of the compounds from the
el AR RE90 4 2R, SE VAL PIOCIN L Lo TIIG SUP LT 8o rmed. el
dtifred solufion of an indole-2<Car oxylic RCid denvatve tL mmol inPto mi
oMebrRngereradderiad 3nem oIEEER3, @8 P HOBELEE: mdt) EeaNpression
aRekéd LWt 1he0 liter fermenters with the following protocol.

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

equation.

Example pKi | Example pKi
3 7.92 45 7.495
10 7.7 46 7.45
11 7.4 47 7.19




5

10

3
)

amine derivative A-H. The mixture was stirred overnight at itT and then
poured onto water 5 and extracted with CH2CI2. The combined organic

wpbamassvere dried over Na2S0O4 and concentrated in vacusCFIBBIN07/062984

chromatography or preparative HPLC affgrded the title compound.
General scheme BR3R2R32R'\ANal, DMFR'A 6+0 RNhal'RN
O R6HR6R101-11-P Compo’un?dssof formula [1- 2 %oﬁnpounds of
formula (1) wherein R' ig-¢ifferentfrotfity); cAtrb plcpalc by alkylation

of the indole derivative lof féfmula (160, With an electrophile of formula
R'-h.gl.(commercially available, where alo, preferabl | or Br

i e LR N o e
amlde soliplidgias dBscribbd uis! s thedyemeealselremeha f@ONGE perainaceutical
PO s Pf%@%?ﬁ%&éfu%@@E‘éﬁé@%ﬁ?@éﬂ%lﬁ%ﬁ@é@ﬁ’ 89&?@/%62%%)@ form
24 R3R3RR + O\ OEt LIiOH V OH

R faltstoeriet ipblas Apagdss hasdand 9 selpipsRarsRiey P%)hlf@rzf ﬁl@éﬂeons or

kDRSBTS NENdministration 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 (1), {Ia) to (Id) 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.

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

solid and liquid polvols etc.

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

polyols, saccharose, invert sugar, glucose etc.

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

vegetable oils etc.

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

semi-liquid or liquid polyols etc.

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

other therapeutically valuable substances.

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

appropriate, although the above upper limit can also be exceeded when necessary.



RBocR~NOR'NO BocBoc VIBrNVIIVIITIIR'INR"1. TFA 2.
LIOH aRR3R3R2R3R2OHR aODRaOH I. TFARB O 2. LIOHR
wohb@RsikEO Rp~N Bee N 11-b lic IX Substituted indole 2rearimpayicos2984
acids can be prepared according to the general scheme C. 5 Indoles V

are obtained by a Fischer indole synthesis from an aryl hydrazine Il and a
a- lcetpesilolVinSapanificatinn et aprasidahiermstavilien Aligrnativei

Boc protection %f the ir@gl_e ni#rqgen gives VI. Selective bromination of
ttﬁgl?ﬁreziﬁgfeb?f)%bﬂfﬁntﬁ% rrﬁ)f(’jesslt'oen of* the indole using NBS affords VII.
Subsequent nucleophilic substitution of 7-bromomethyl indole
intermediate VIl with NaCN or a sé&s@éilf amine yields intermediates VIII
and IX, to respectively. After N-deprotection and saponification of the
ester Tabletypfhize Goloesponaimgpesikboxsdics acidgdldd anthH we@rlemanner:
obtained. Abbreviations used: NBS = N-Bromosuccinimide 15 Boc =

5 tert-buthoxycarbonyl WO 2008/068184 PCTIFP2007/062M a5V 1 a
activity Material & Method: The human Vla receptor was cloned by

RI;RCRram fotal human liver RNA. The 5
Lactose 45
Corn starch 15
Microcrystalline cellulose 34
10 Magnesium stearate 1

Tablet weight 100

Example B

Capsules of the following composition are manufactured:

mg/capsule
15 Active substance 10
Lactose £55
Corn starch 30
Talc 5
Capsule fill weight 200
20 The active substance, lactose and corn starch are firstly mixed in a mixer and then in

a comminuting machine. The mixture is returned to the mixer, the talc is added thereto

and mixed thoroughly. The mixture is filled by machine into hard gelatine capsules.



5 coding sequence was subcloned in an expression vector after
seqguencing to confirm the identity of the amplified sequence. To

wolemonsirade the affinity of the compounds from the presenPiR/ERtENT/ 062984

1

106

30

the human Via receptor binding studies yyere performed. Cell membranes
were prepared from HEK293 cells transiently transfected with the
expression vector and grown in 2@literflermenters with the following
protocol. 10 509 of cells are resuspended in 30ml freshly prepared ice

cold LygSRUIREEPMULAIERE S DM GRTA. OmMMC2 adiusted to

pH= 7.4 -i- complete cocktail of protease inhibitor (Roche Diagnostics)).
Homogenized with Polytron for 1min and sonicated on ice f95521>§ 2
minutes at 80% intensity (Vibracell sonicator). The prepa S
centrifuged 20 min at 500 g at 4C, the pellet is discarded and the
depEerratsineantrifuged | hour at 43'000g at 15 4C (19'000rpA?). The pellet
isuigsdapsnglackin 12.5 ml Lysis buffer+12.5ml Sucrose 20%&nd
homogenized using a Polytron for 1-2 min. Tth (riptein coni:%btration is
determined by the Bradford method and aliquots are stored™at -80C until

use. For binding studies 60%% Yttrium silicate SPA beads (Amersham)
are mhSPHRRRAIR GRS SMESFHBRE N Bint g BetheR e thoraydly and

120MoNa&t, FhalvhKéd, Baidelsacddertd Mt Mgbslad)ctor 20448 térutesnd

it ing, Soul stbeadmenbranc mixiute, s e adged 10, cachWell ol s o
a g%e we“ﬁ p]Ia e, ohowe yngj ul gf_ M 3H- sgpressin C’Amg?ican
Rétiblapetelt Titernidalby. sHmora & e nBemedsaremepn1bo oA gacked

butiteriara sktoathe seshastivg wells, for non-specific binding 100ul of
8.4mM cold vasopressin and for compound testing 100ul of a serial

dilution of each compound in 2%DMSO. The plate is incubated Ih at room
25 terhpbrafolerdeattiragadesinl sempooyiantiesuntedlon Bshekargoplified:

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 fittedEdigifPad Edon-linear regression model

' Lis_cale ing the Cheng-Prussoff equation.
ELin et L i %Zr'ﬁ&'é?&g%%ﬁzg!

Example pKi Example pKi 3 7.9245 7.495 107.746 7.45 117.4477.19
Wordeosisaa s &qﬁérp}E@fmw@éezégc&rboxyhc acid derivative of type (II) inCIH,Cl,

are added EDC (1.3 eq), HOBt (1.3 eq), EtzN (1.3 eq) and the amine derivative (A-H, as
defined above, 1 eq). The mixture is stirred overnight at room temperature and then
poured onto water and extracted with CH>Cl,. The combined organic phases are dried over
Na,S0y and concentrated in vacuo. Flash chromatographyv or preparative HPLC affords a

compound of formula (I).

General procedure I - alkylation:

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

preparative HPLC affords the corresponding derivatives of general formula (1-2).

Example 1



-26 14 7.38 48 6.415 37 7.66 The compounds of formula (I), and (la) to

(Id) as well as their pharmaceutically usable acid addition salts can be
wosedkassmedicaments, e.g. in the form of pharmaceutical preperRieN62984

The pharmaceutical preparations can b ﬁdministered orally, e.g. in the

form of tablets, coated tablets, dragees, hard and soft gelatine capsules,

SQUlﬂii%%/{@mb'ijiq@ﬁﬁd@i@%@ﬁ%iﬂﬂﬁp?ﬂ&?iémqiﬁtfﬁﬁ%iﬁ@@ofB&WﬁMﬁ{i,dazol-Z-
also be effected rectally, e.g. in the form of suppositories, or parenterally,

e.g. in the form of injection solutions. TRB%compounds of formula (1), (la) to

(Id.) and their pharmaceutically usable acid addition salts can be

processed with pharmaceutically in€ft\inorganic or organic excipients for

the production of tablets, coat @ dragees and hard gelatine

capsules. Lactose, to corn starch or devivatives’thereof, talc, stearic acid

or its salts etc can be used as such exdipients e.g. for tablets, dragees

and hard gelatine capsules. Suitable exciq%rﬁ for soft gelatine capsules

are e.g. vegetable oils, waxes, fats, semi- seliet and liquid polyols etc.
Suitable excipients for the manufacture of sQlutions and syrups are e.g.
water, 15 polyols, saccharose, invert sﬁ@f gla€ose etc. Suitable
excipients for injection solutions are e.g. wate hols, polyols, glycerol,
vegetable oils etc. Suitable excipients for suppositories are e.g. natural or
hardened ojls, waxes, fats, semil-liquid or liquid polyols etc. 20 Moreover,
e SRR AT B S £6BE GAAEOHIAIN preservatives, solubilizers,

5 stahilizers,hyettitig dgent S - dilnpd sifibeaz sivediedie?sogglorants, flavorants,
salts or anHing, 11 aMmAls prAsSue. Rffers, masking agents or

antioxidants. They can also contain’still ‘other therapeutically valuable
dihdtanees “Thé oz Ak Eak vary within wide limits and will, of course, be
fitted to the individual 25 requirements in each particular case. In general,
in the case of oral administration a d]?ilx di)sgge of about 10 to 1000 mg
per person of a compound of genera TomRUia (1) should be appropriate,

10 althoudH tHeladdvd Dippeldihit Gardals® verbroebagdaniden hebesdatinydro-

benzoimidazel-2-one

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yi-1,3-dihydro-benzoimidazol-2-one,
15 - Acid: 5H-[1,3]Dioxolo[4,5-f]indole-6-carboxylic acid,

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

Example 3



10

WO 2008/068184 PCT1EP20071062984 27 The following Examples
illustrate the present invention without limiting it. All temperatures are

wgives/dasdegrees Celsius. Example A Tablets of the followingcomyrositionyss

are manufactured in the usual manner: .5 mg/tablet Active substance 5

Lactose 45 Corn starch 15 Microcrystalline cellulose 34 10 Magnesium
5{%}@1&1&-2%@%@@2@1&9%mmﬁtﬁd@ﬁﬂsﬂlﬁﬁgﬁéﬁ‘dﬁﬁgo}ﬂ/&@ﬁ)onyl]-indo[—1—
composition are manufactured: mgilé:apsule Active substance 10

Lactose 155 Corn starch 30 TalcYs CSBEHETA weight 200 20 The active
substance, lactose and corn starch are firstly mixed in a mixer and then in

a comminuting machine. The mixture is returned to the mixer, the talc is

added thereto and mixed thoroughly. The mixture is filled by machine into

3184 PCT/EP2007/062984 -28

hard gelatine capsules. WO 2008

Example C Suppositories of the folfowipg. composition are manufactured:
mg/supp. Active substance 15 /f
NEF

Amide coupling according to general procedure I:

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

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

5-Bromo-1-cvanomethvl-1H-indole-2-carboxvlic acid
Br

\

N O
-‘// O
N=

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

ES-MS m/e (%):= 279.0 (M-H*).

Example 4
2-(2-{5-Methoxy-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl]-
1H-indol-3-yl}-ethyl)-isoindole-1,3-dione



5 Suppository mass 1285 Total 1300 The suppository mass is melted in
a glass or steel vessel, mixed thoroughly and cooled to 45C. Thereupon,

wihenéinedyipowdered active substance is added thereto and  stirrgab1ootibit2084

10

15

has dispersed completely. The mixture_i%p_oured into suppository moulds
of 10 suitable size, left to cool; the suppositories are then removed from
the moulds and packed individually in wax papesar metal foil. In the
following, the synthesis of co unds of fo is further exemplified:
EXAMPLES 15 General proced i upling: To a 0.1 M stirred
solution of an indole-2-carboxyli erivative of type (ll) inCH2CI2 are
added EDC (1.3 eq), HOBt (1.3 eq), k .3 eq) and the amine
derivative (A-H, as defined above, 1 e@he mixture is stirred overnight
nt

at room temperature and then poured water and extracted with
CH2CI2. The combined organic phases dare dried over 20 Na2S0O4 and
concentrated in vacuo. Flash chromd%ﬁgiéb@)r preparative HPLC
affords a compound of formula (I). Gen cedure Il - alkylation: To a
0.1 M stirred solution of a derivative of general formula (I-1) in DMF is
dded NaH..(60% in,oil, 2.1 eq.)., After stirring the mixture at room
SR SRURABP S IR (8 RO Feactant R-nal (L1 eq.) is
addetheT h@ imixtliredsbirfedanadbiienahti4ztleisnat 60 C and then
99&'&%9 0 mg( M@B{&QQ S@‘iﬁ?&&@%ﬁﬁ@éh&'— ?—%@15@] —Ehﬂ&ﬁgﬁp—'mﬁdindole- 2-
organic phases are dried over Na2S0O4 and concéntrated in vacuo.
lﬁﬁm{%ﬁ‘ﬁ/ preparative HPLC affords the corresponding derivatives of
generahfosfwlaids )80 EXample | WO 2008/068184
PCT/EP2007/062984 -29 1- [
1-(6-Methoxy-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoimid
azol-2-one 0 N

Example 5

N-(1-Methyl-2-{2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl}-piperidine-1-carbonyl)-

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

2l

o}

M
™

o}

M

Y

OY N
N

Amide coupling according to general procedure I:

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

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



H C7/1 N HN Amide coupling according to general procedure 1: 5 -

Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, - Acid:
wo6-Methbxzgy-1. H-indole-2-carboxylic acid, ES-MS m/e (%): 3@T/a#Matds)984

Example 2 10 1-[1 . -(5H- [ 1,3] Dioxolo 9.

[4,5-f]indole-6-carbonyl)-piperidin-4-yl] -f,S-dihydro- benzoimidazol-2-one

ON HP N \ N Amide coupling accegingde general procedure I: -

Amine: 1-Piperidin-4-yl-1, 3-dihydro-benzoimidazol-2-one, 15 -Acid:, . ..
5H[12% Bwﬁmﬁwﬁa%?élé:&%m%@é@ft 9}%/?@1%*/%&(6%!1@5%?%&1116— I-
(M+H+). Example 3 War038/06818doRE VERHAGOA262984e -30 {

5-Bromo-2- [4-

(2-o0x0-2,3-dihydro-benzoimidaz@]-1-yl)-piperidine-1-carbonyl] -indol-I-
yl}-acetonitriie O NN 9"

5  Amide coupling according to general procedure I:
- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 3-(2-Acetylamino-propyl)-1H-indole-2-carboxylic acid,
ES-MS m/e {%): 519.6 {(M-H™").

10
Example 7
5-Methoxy-2-[4-(2-0x0-2,3-dihydro-benzoimidazol- 1-yl}-piperidine-1-carbonyl]-7,8-
dihydro-1H-pyrano[2,3-glindol-9-one
15

Amide coupling according to general procedure I:
- Amine: t-Piperidin-4-y1-1,3-dihydro-benzoimidazol-2-one,

- Acid: 5-Methoxy-9-0x0-1,7,8,9-tetrahydro-pyrano|(2,3-glindole-2-carboxylic acid



HN 5 Amide coupling according to general procedure I: - Amine:
1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, - Acid:

Wg-BistHdiBEyanomethyl-IH-indole-2-carboxylic acid (describ8dTBPa 7/062984

94

10

i5

below), ES-MS m/e (%): 478.0 (M+H"). 350
5-Bromo-I-cyanometbyl-IH-indole-2-carboxylic acid Br NOL O Toa
solutionmoé 100 em1af G«Bramo-I-cyanomethyl-1H-indole-2-carboxylic acid
ethyl ester (prepared according to US 5854245) in a mixture of THF/H20
((9/1) was added 15 LiOH.H20 (1.0 eq.) and the reaction mixture stirred
6h at RT, acidified to pH 2 and then EsamielfSconcentrated until

presiRibaion of- the coideprosihicd which wiasi filkered aff sipdriwashed.withhyl)-1H-
E120 and then dried to give the de irei}] roduct as a beige solid (86%).

ES-MS m/e (%):= 279.0 (M-H)! E & %ﬁnﬁf‘f}l - {5-Methoxy-2-
[4-(2-0x0-2,3-dihydro-benzoimidazol- |-yl)-piperidine- I-carbonyl] - 1
H-indol-3-yl}-ethyl)-isoindole-1,3-dione WO 7068184

PCT/EP2007/062984 -310 OO NH9 ~

.

Q
0

Amide coupling according to general procedure I:

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

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

Example 9
2,4,5-Trimethyl-N-{2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-vl)-piperidine-1-
carbonyl]-1H-indol-3-yl}-benzamide

<2/\§ .

1)



8.3

10

15

Amide coupling according to general procedure I: - Amine:
I-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, - Acid:

wo-iasthaioxo-1,3-dihydro-isoindol-2-yl)-ethyl]-5-methoxy- 1 Henaebee2 052984

carboxylic acid, ES CMS m/e (%): 564.5,(M+Ht). 10 Example 5 N-
(1-Methyl-2- {2- [4-(2-0x0-2,3-dihydro-beénzoimidazol- | -yl)-piperidine-
Icarbonyiltiltd-iodalidy leihd)psesamide N O N O\'H 9 0~./N HN

15 Amide coupling according to genperal procedure f. - Amine: |
PG A-A e R dmd %‘-‘#Bﬁ%?hﬁ?&?&lﬂ‘ﬁ?ﬁ’?é‘%%ﬁd:
3-fRikcRiplarhinospropybériytioten2 carboxdie acidrbEESH &cid/e

(26)1458,6.(M;b1+),WQ 20981068184 PCT/EP2007/062984 -32 Example
6 N-(2-{5-Methoxy-7-nitro-2-

[4-(2-0x0-2,3-dihydro-benzoimidazol-I-yl)-piperidine-I-
carbonyl]-1H-indol-3-yl}-ethyl)-acetamigep010 0 O-NH O 9

N-{5-Methoxy-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-1-carbonyl}-1H-

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

5.
,/N; ::
/ o]
Q O
.
>_\—<_\ )
N o]
H
@
o N
0
Amide coupling according to general procedure I:
- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,

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

Example 11
N-{5-Methoxy-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl}-piperidine-t-carbonyl}- 1H-

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



10

15

N HN 5 Amide coupling according to general procedure 1: - Amine:
1-Piperidin-4-yl-1,3-dihydro-benzoimidazol, 2-one, - Acid:

we-{@sxestglamino-propyl)-1H-indole-2-carboxylic acid, ES-MS8THR2(%0)062984

519.6 (M-H). 10 Example 7

5-Methoxy-2-[4-(2-ox0-2,3-dihydro- ben20|m|dazol 1-yl)-piperidine-I-carbon
yl]-7,8- dihydro-IH-pyrano[2,3-g]indol-9-one Q O \/NH O 90'N 15HN\\]j
Amide coupling according to general proc 1. - Amine:
1-Piperidin-4-yl-1,3-dihydro-benzqQimidazef-2<one, - Acid:

o [2,3-g] indole-2-carboxylic
2984 33 ES-MSrile (%): 461.5

(M+H"). Example 8

4-Fluoro-N-{2-[4-(2-ox0-2,3-dihydro- ben mnidazol-I-yl)-piperidine-I-carbo
nyl]-1H- 5 indol-3-yl}-benzamide F 0 P o]

<)

Amide coupling according to general procedure I:

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

- Acid: 3-(4-Fluoro-benzoylamino)-5-methyl- 1 H-indole-2-carboxylic acid,
ES-MS m/e (%): 512.5 (M+H").

Example 12
N-{5-Methoxy-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-y1)-piperidine-1-carbonyl}-1H-
indol-3-yl}-2-nitro-benzamide

z 2/ Q .
0

Amide coupling according to general procedure I:

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

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

Example 13



10

H ~JD O~N HN Amide coupling according to general procedure I: -
Amine: | -Piperidin-4-yl- 1,3-dihydro-benzoimidazol-2-one, - Acid:

w3AdFleram-benzoylamino)-1H-indole-2-carboxylic acid, to ESHMBen/@62984

(%): 498.5 (M+H+). Example 9 2,4,5-Triggethyl-N-{2-
[4-(2-0x0-2,3-dihydro-benzoimidazol- |-yl)-piperidine- I- 15
carbonylj-tkl-Brdalu33yhidBrzamigd o N a0 91) HipdNiiO42008 /0684 Pdko-
PCT/EP2007/062984 -34 Amige cou liné;lalt_:gprding to general procedure
f: - Amine: 1-Piperidin-4-yl-1,3- ﬁ%%a}m Ehzoinidazol-2-one, - Acid:
3-(2,4,5-Trimethyl-benzovlamino)-1H-indole-2-carboxylic acid, ES-MS
m/e (%): 522.6 (M+H'). 5 Exaniple-3Q N-{5*Methoxy-2-
[4-(2-0x0-2,3-dihydro-benzoimida z Ilipgidine-l-carbonyl]-IH-
indol-3-yl} -2-nitro-benzamide N O°l/ NH N[O

Q

O

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-vl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 5-Bromo-3-methyl-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 453.4 {(M+H").

Example 14
{2-[4-(2-Ox0-2,3-dihydro-benzoimidazol- 1-y1}-piperidine- I-carbonyl]- 1H-indol-3-yl}-

acetic acid ethyl ester

R

G

G

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 3-Ethoxycarbonylmethyi-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 447.5 (M+H™).



10

15

H 9 N to Amide coupling according to general procedure I: - Amine:
1-Piperidin-4-ylI-1,3-dihydro-benzoimidazol-2-one, - Acid:

wb-Methemy43-(2-nitro-benzoylamino)-1H- indole-2-carboxylic PCEpRs8sME 984

m/e (%): 555.5 (M+H'-). 15 Example 11
5-Methoxy-2-[4-(2-ox0-2,3-dihydro- ben20|m|dazol [-vl )-piperidine-
[-carbonyl]-1H- indol-3-yl}-2-nitro- beﬁgﬁﬁfquWO 2008/068184

zlgii/r P %‘é%%%gﬂgéﬁ gge‘f(f?ﬁ gnyl)- B\Jmlﬁ?l 1n94oy -1 3Hcll\llh§fgllg %ECHOZ%LI)I!I!SgaZOl 2-one

1-Piperidin-4-yl-1,3-dihydro-benzoi $-2-one, - Acid:
3-(4-Fluoro-benzoylamino)-5-methmé-z-carboxylic acid, 5 ES-MS
m/e (%): 512.5 (M+H"). Example 12
N-{5-Methoxy-2-[4-(2-0x0-2,3-dihydro-behzo
bonyl]-1H- indol, 3-yl}-2-nitro-benzamide

idazol-I-y1)-piperidine-I-car

Amide coupling according to general procedure I:

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

ES-MS mv/e (%): 379.4 (M+H").

Example 16
1-[1-(4-Ethyl-5-methyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-

benzoimidazol-2-one

T
N

Amide coupling according to general procedure I

- Amine: 1-Piperidin-4-vl-1,3-dihvdro-benzoimidazol-2-one,

- Acid: 4-Ethyl-5-methyl-1H-indole-2-carboxylic acid {prepared according to DE 2203542)
ES-MS m/e (%): 403.5 (M+H").



10

15

ONH NO H10HN\/ Amide coupling accdrding to general procedure I:
-Alpine: 1-Piperidin-4-yl-1.,3-dihydro-benzoimidazol-2-one, - Acid:

Wo-sthgd184(3-trifluoromethyl-benzoylamino)-IH-indole-2-carboxyiiezecid s 2984

ES-MS m/e (%): 560.6 (M-H"). 15 Example 13 WO 20081068184
PCT/EP2007/062984 -36 1- [ 1-(5-Bromo-3-methyl-1
H-indole-2-carbonyl)-piperidin-4-yl] -1,3-dihydro- benzoimidazol-2-one e
O 9 N HN Amide coupling accordig%rtg geiufral procedure 1: 5 - Amine:
1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, - Acid:
5-BlbitioMethetiyl 1 Hhitvdl ole~Qudanind xyplipeaislin- £ 81M S -hiley (¥6): 046 B0amidazol -2-
(M+H"). Example 14 10 one
{2-[4-(2-Oxo0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-I-carbonyl]-1H-ind

/

ol-3-yl}- acetic acid ethyl estero \/ | 0HN d

0 o

N

Y

NYO
NH

Amide coupling according to general procedure [;

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

ES-MS m/e (%): 391.5 (M+H").

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

HN \ Ci

Q. o

N

NYO
NH
Amide coupling according to general procedure I:
- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,

- Acid: 5-Chloro-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 393.5 (M+H").



16

15

N H 9 N HN Amide coupling according to general procedure 1: - Amine:
1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, 15 - Acid:

w3-stismxycarbonylmethyl-IH-indole- 2-carboxylic acid, ES-MBmikr{06y/662984

447.5 (M+H"). WO 2008/068184 PCT/ER2007/062984 -37 Example 15
1-[1-(5-Fluoro-111-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoimi
dazol-2-one 0 NH Amide coupling according to general procedure I: 5 -
Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, - Acid:
5-Fluoro- | H-indole-2-carboxylic acid, ES-MS m/e (%): 379.4 (M+H").
Example 16 10 1-[ Example 19

LB rTEVED. HeAgIe-2iGaronnlsbineyidiny i Iob o iNE AL 2 one
benzoimidazol-2-one i HN 0O H Amide coupling according to general
procedure I: - Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,

o

Amide coupling according to general procedure I:

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

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

Example 20
1-{1-(4-Methyl-1H-indole-2-carbonyl)-piperidin-4-y1}-1,3-dihydro-benzoimidazol-2-one

O
/

Amide coupling according to general procedure I:

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

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



15 - Acid: 4-Ethyl-5-methyl-1H-indole-2-carboxylic acid (prepared
according to DE 2203542) ES-MS m/e (%): 403.5 (M+H'"). 20 WO

wo008/068%84 PCT/EP2007/062984 - 38 Example 17 1-[  PCT/EP2007/062984

10

20

1-(5-Methoxy-1H-indole-2-carbonyl)-pip%(jin-4-y|]-1,3-dihydro-benzoimid

azol-2-one HN\/00\ 9 NrONH 5 Amide coupling according to general

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

Acid: 5-Methoxy-IH-indole-2-carboxylic acid, ES-MS m/e (%): 391.5

(M+H*). 10 Example 18 1-[

1-(5-Chloro-IH-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoimidazo

[-2-one HN'\ / CI 9 N NH Amide coupling according to general procedure

1: 15 -Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, - Acid:

5-Chloro-1H-indole-2-carboxylic aci§*EseM8Im/e (%): 393.5 (M+H+). 20
1-[1-(3-Phenyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoimidazol-2-one

eo8
e

—_—

S

Amide coupling according to general procedure It

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

ES-MS m/e (%): 437.5 (M+H").

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

Amide coupling according to general procedure I:

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

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



WO 2008/068184 PCTIEP2007/062984 -39 Example 19 1- [ 1-
(1H-Indole-2-carbonyl)-piperidin-4-yl] -1,3-dihydro-benzoimidazol-2-one 5
wiibbdsio&N4NH Amide coupling according to general procedinerEr &ominezos4

1-Piperidin-4-yl-1,3-dihydro-benzoimidazel-2-one, - Acid:
1H-Indole-2-carboxylic acid, 10 ES-MS m/e (%): 359.1 (M-H+). Example
20 1 :
1-(4-Methyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoimidaz
ol-2-one HN\/ O 9 cit0 15 Amide coupling according to general
procedure I. - Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, -
Acid: 4-Methyl-IH-indole-2-carboxylic acid, ES-MS m/e (%): 375.5 (M+H").
20 WO 2008/0681.84 PCT/EP2007/062984 -40 5 Example 21 1- [
1-(3-Phenyl-IH-indole-2-carbonyl)-piperidin-4-yl]-1.,3-dihydro-benzoimidaz
ol-2-one a0

i

Example 23
1-[1-(4,5-Dimethyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dibydro-benzcimidazol-2-

<o
®

N

10
Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid; 4,5-Dimethyl-1H-indole-2-carboxylic acid (prepared according to DE 2203542)
ES-MS m/e (%): 389.5 (M+H").
15
Example 24
1-[1-(5-Chloro-4-methyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-

benzoimidazol-2-one
H
oy
N@

N

Ci
20 Amide coupling according to general procedure I:

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



/ NH Amide coupling according to general procedure 1: - Amine: |
-Piperidin-4-yl- 1,3-dihydro-benzoimidazol -2 -one, 10 - Acid:
W3Msephsll -Gindole-2-carboxylic acid, ES-MS m/e (%): 43 PGi{kP26HF)162984
Example 22 1- [ 1-(1-Methyl-IH-indole-2;6arbonyl)-piperidin-4-yl]
-1,3-dihydro-benzoimidazol-2-one oc=0 b 0 \ N~ 15 Amide coupling
ageotdingiiy genaratiprocadud le-2 Ambgylic acid (prepared according to DE
%Qﬁﬁgiﬁi)din-4-y|-1,3-dihydro-benzoimidazoI-Z-one, - Acid:
-Méthyl-IH-indole-2-carboxylic acid, ES-MS m/e (%): 375.5 (M+H'). 20
Wovifomgd bs 1484 P OTHEP2007/062984 -41- 5 Example 23 1- [
1-(4,5-Dimethyl-1H-indole-2-carbonyl
)-piperidin-4-yl]-1,3-dihydro-benzoimidazol-2- one a~N o0 O 10 Amide
coupling according to general procedure f: - Amine:
1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,

Example 25
10 1-11-(5-Fluoro-4-methyl-1H-indole-2-carbonyl)-piperidin-4-yl}-1,3-dihydro-

benzoimidazol-2-one

-

Amide coupling according to general procedure {:
- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
15 - Acid: 5-Fluoro-4-methyl-1H-indole-2-carboxylic acid (prepared according to DE
2203542)
ES-MS m/e (%): 393.5 (M+H"),

Example 26
20 1-[1-(6,7-Dimethyl-1H-indole-2-carbonyl)-piperidin-4-y1}-1,3-dihydro-benzoimidazol-2-

one



10

15

20

- Acid: 4,5-Dimethyl-IH-indole-2-carboxylic acid (prepared according to DE
2203542) ES-MS m/e (%): 389.5 (M--H"). 15 Example 24 1- [

W BaBkioge-4-methyl-1H-indole-2-carbonyl)-piperidin-4-yl] - PGTiRyelype62984

benzoimidazol-2-one ~0 a~N bN O H{l 20 Amide coupling according
to general procedure I: - Amine:
1-Piperidin-4-yl-1,3-dihydro-benzojgai
PCT/EP2007/062984 -42 - Acid: § )
acid (prepared according to DE 2203542) ES-MS m/e (%): 407.5 (M-H").
Example 25 10 1- |
1-(5-Fluoro-4-methyl-1H-indole-2-carbo iperidin-4-yl]-1,3-dihydro-
benzoimidazol-2-one a~ H = 6N O H F Amide coupling according to
general procedure I:

dazel-2-one, WO 2008/068184

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihvdro-benzoimidazol-2-one,
- Acid: 6,7-Dimethyl-1H-indole-2-carboxylic acid,

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

Example 27
1-[1-(3-Ethyl-4-methyl-1H-indole-2-carbonyl)-piperidin-4-yl|-1,3-dihydro-

benzoimidazol-2-one

oo

Amide coupling according to general procedure I:

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

Example 28



10

15

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, 15 - Acid:
5-Fluoro-4-methyl- | H-indole-2-carboxylic acid (prepared according to DE

w@208842RES-MS m/e (%): 393.5 (M+HH). Example 26 20 1PCT/EP2007/062984

1-(6,7-Dimethyl-1H-indole-2-carbonyl)-pjperidin-4-yl]-1,3-dihydro-benzoimi
dazol-2- one WO 20081068184 PCTIEP2007/062984 -43 0 \ NH Amide
coupling acegcgdiﬁgmamrmprmwealbopfymi@q;endin 4-y1}-1,3-dihydro-
1-Piperidin-4-yl-1,3-dihydro-bepzoimidazol- 2o - Acid: 6,7-Dimethyl-1
H-indole-2-carboxylic acid, 5 E RIS afG’) é’é‘§5 (M+H"). 10 Example
27 1-[1-(3-Ethyl-4-methyl- 1H-indole-2-carbonyl)-piperi
din-4-ylj-1,3-dihydro- benzoimidazo'—i-o e ON O H 1.5 Amide coupling
according to general procedure I: INEg==c
1-Piperidin-4-yl-1,3-dihydro-benzoifidazpl-2-one, - Acid:
3-Ethyl-4-methyl-1H-indole-2- carboxylicgrk} ES-MS m/e (%): 403.5
(M+H"). 20 Example 28 WO 2008/0681 T/EP2007/062984 -44 1-[
1-(3-Ethyl-5-methyl-1H-indole-2-carbonyl)- p erldln 4-yl]-1,3-dihydro-

HN

Amide coupling according to general procedure It

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

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

Amide coupling according to general procedure I:

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

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



10

benzoimidazol-2-one a ~ N N HN 5 Amide coupling according to general

procedure 1: - Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, -
wécinsBskiiwl-5-methyl- IH-indole-2-carboxylic acid ES-MS m& @b)oet0i3 2584

(M+H"). 10 Example 29 15 1-[1 .

-(3-Ethyl-1H-indole-2-carbonyl)- plperldln 4 yI] -1,3-dihydro-benzoimidazol-

2-one N~=0O ~ao Amide coupllng@@wwgg to general procedure I: -

Amin eridin-4-yl-1,3-dihydro-benzoimidazol-2-one, . .
o PR S AP e R BRI Te oy R goimidazol-2-
WO 2008/068184 PCT/EP2007/062984 145 Example 30 1-[
1-(3,7-Dimethyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoimi
dazol-2-one N bN O eNH 5 Amiup' caccording to general

procedure 1: - Amine: 1-Piperidin-4#<1;3-dihydro-benzoimidazol-2-one,

Amide coupling according to general procedure {:

- Amine: 1-Piperidin-4-y1-1,3-dihydro-benzoimidazol-2-one,
- Acid: 3,7-Dimethyl-1H-indole-2-carboxylic acid

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

Example 31
1-11-(3,5,7-Trimethyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3dihydrobenzoimidazol-

2-one
Q-
Q

[ -NH

Amide coupling according to general procedure [:

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



- Acid: 3,7-Dimethyl-IH-indole-2-carboxylic acid ES-MS m/e (%): 389.5
(M+H+). 10 15 Example 31 1-[

wa-{Bop6sTsimethyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1, 3dittycireb@rasz 984
midazol- 2-one N ~N b O NH 20 Amidg coupling according to general
procedure 1: - Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
WQi2008/068(841RCTHER 20071062884 icdf Acid: 3, 5, 7-Trimethyl-1
ggll_rﬁg]rg/%z(%ﬁrgﬁogg/lei zﬁlid)- ES CMS m/e (%): 403.5 (M+H"). Example 32
1-(5-Bromo-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoimidaz
ol-2-one OC b 0 /NH Br/ Amide cqupling aggording to general procedure
1: - Amine: 1-Piperidin- 4&\;' -1,3-dihydro-benzoimidazol-2-one, 10 - Aci

5 éé}o%&qqmﬁh s lerdisahrnybic pasidirs 4il- @/S)dﬂgfé’@ﬁﬂwyndamf—z one

-
O

Br

Amide coupling according to general procedure It

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
W0 - Acid: 5-Bromo-1H-indole-2-carboxylic acid,

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

i5

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

20 benzoimidazol-2-one




15 Example 33 1-[
1-(3-Benzyl-5-methyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro- 20
woeneuirsidazol-2-one 0 0 HN WO 2008/068184 PCT/EP200/@B228at /06bps4
Amide coupling according to general progedure I: - Amine:
1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, - Acid:
Mm@d@iﬁngﬁubﬂdn&@d@@gﬁe@a@%wg@qid (prepared according to
Kk et eionesk el (19530 30, 4045 5 ES-MS e
l 654&4 étﬁyh&bﬁrenvlhﬂ—l%duﬁeﬂz émbnyﬂipmedlmiﬁnayt]i @ dimgliKhimiko-
henzainidprehd: %ﬁr&mgébﬁN 4A0 Amigle coupling according to

eneral procedure l: -

3 %‘CP%{&}H iR 4110384 hf){/&?{ozbenzmmldazol 2-one, - Acid:
5-Methyl-3-phenyl-1H-indole-2- carboxyllc acid, ES CMS mle (%): 449.5
(M-Ht). 15 Example 35 20 1-[
1-(6-Methoxy-3-methyl-1H-indole-2- ca %lgnyﬁ piperidin-4-yl]-1,3-dihydro-
benzoimitédrdilcthsha-phenyl-1H-indole-2-carbonyl)-piperidin-4- yl] -1,3-dihydro-

benzoimidazol-2-one

16
Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-v1-1,3-dihydro-benzoimidazol-2-one,
- Acid: 5-Methyl-3-phenyl-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 449.5 {(M-H").

Example 35
20 1-[1-(6-Methoxy-3-methyl-1H-indole-2-carbonyl)-piperidin-4-yl}-1,3-dihydro-

benzoimidazol-2-one



j%11

10

20

WO 2008/068184 PCTIEP2007/062984 -48 aN H P ' Amide coupling
according to general procedure 1: -

w@é minadsiRiperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, - AidvEP2007/062984

6-Methoxy-3-methyl-1H-indole-2-carboxylic acid (prepared according to
journal 5 of Organic Chemistry (1997), 62(26), 9298-9304) ES-MS m/e
(%): 405.5 (M+H"). Example 36 1-[ 144, 7:Rimethyl-1
H-indole-2-carbonyl)-piperidin-4-y|]‘iﬂib*yﬂ@o-benzoimidazol-z- 10 one
~0 ~Nb N O H Amide coupling accordifig to general procedure I: -
Amine: 1-Piperidin-4-yl-1,3-dihydro-benzgimig§azol-2-one, - Acid:
4,7-Dunethyl-IH-indole-2-carboxylic acid, S-MS m/e (%): 389.5
(M+H'). 20 Example 37 WO 2008/068184 P&J/EP2007/062984 -49 1-
1-(7-Benzyloxy-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoimi
dazol-2- one aN ~ N

i

Amide coupling according to general procedure I:

- Amine; 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 6-Methoxy-3-methyl-1H-indole-2-carboxylic acid (prepared according to Journal
of Organic Chemistry {1997}, 62(26), 9298-9304)
ES-MS m/e (%): 405.5 (M+H").

Example 36

1-{1-{4,7-Dimethyl-1H-indole-2-carbonyl)-piperidin-4-yli-1,3-dihydro-benzoimidazol-2-

oneg

Amide coupling according to general procedure I:

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

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

Example 37



10

20

b O N c Amide coupling according to general procedure I: 5 - Amine:
1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, - Acid: 7-Benzyloxy- |

wizindotsi84carboxylic acid (preparation described in WO 2082008428 )62984

ES-MS m/e (%): 467.6 (M+H"). 10 Examgle 38 1-
[J-(4-Chloro-5-methoxy-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-

be Nz omBeaAab2-ane NdéleH-Qrbdrinisie aogpling Bocerdingite Bentiahidazol-2-
procedure 1: 15 - Amine:

1-Piperidin-4-yl-1,3-dihydro- ben20|m|dazol 2-one, - Acid:

4-Chloro-5-methoxy- | H-indole-2-gaxbexylic acid (preparation described in

DE 2203542) ES-MS m/e (%):425.44{M+H 5’. 20 WO 2008/068184
PCT/EP2007/062984 50- Examplé 39
[1-(5,7-Dimethyl-IH-indole-2-carbonyl)-gipekdin-4-yl]-1,3-dihydro-benzoimi
dazol-2- one a ,N NH

&)

Amide coupling according to general procedure I:

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

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

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

Example 38
1-{1-(4-Chlero-5-methoxy-1H-indole-2-carbonyl}-piperidin-4-ylj-1,3-dihydro-

benzoimidazol-2-one

cl
O

Amide coupling according to general procedure I:

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

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

ES-MS m/e (%): 425.4 {M+H").
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5 Amide coupling according to general procedure I: - Amine:
1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, - Acid:

wo hPwwatyl-1H-indole-2-carboxylic acid, ES-MS m/e (%): 3825 kMotborzos4

10 Example 40 1- [ 1-(4,5-Dichloro- IH:iggc_)le-Z-carbonyl)-piperidin-4-yl]
-1,3-dihydro-benzoimidazol-2- one O aN ,N bN O H CI Cl Amide

coupling according to general proceditgi. ¥ -Amine:
1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, - Acid: . L.

A8 Brenbiaid e eltuRy e e -a?*%ﬂ&g-f’ﬁré@%ﬁ)fd&vgiao(mn@fﬁwawi-2—
20 WO 2008/068184 PCT/EP2007/062884 -51 Example 41 1- [
1-(5-Methoxy-6-methyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro- 5
benzoimidazol-2-one O C~ 6-N o@

O
N

@

N

\ig}

Amide coupling according to general procedure I:

- Amine; 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 5,7-Dimethyl-1H-indole-2-carboxylic acid,

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

Example 40
1-{1-(4,5-Dichloro-1H-indole-2-carbonyl}-piperidin-4-yl]-1,3-dihydro-benzeimidazol-2-

one

L

Cl
o]

Amide coupling according to general procedure I:

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

ES-MS m/e (%): 429.4 (M+H").
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Amide coupling according to general procedure 1: - Amine: |
-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, - Acid:
wb-Metheiy46-methyl- | H-indole-2-carboxylic acid 10 ES-MSwafeBno7/062984
405.5 (M+H"). Example 42 1-[ _5p .
1-(5-Bromo-4-methyl-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-
benzoimidazol-2-one 0 .i NH Br\ 1s Amide coupling according to general
procedure I: - Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, -
Acid: 5-Bromo-4-methyl-IH-indole-2-carboxylic acid (described in US
2004053979) ES-MS m/e (%): 451 Bxé¢mipht %120 WO 2008/068184

PCT/EP2PO({062) -As-fn%_ﬁuaﬁ-ﬁ%%ﬂ‘cpéga-ﬁ?’c Tonyl)opiperidin- 4yl 3. dinydro-

[1-(5-Chloro-I-methyl-1H-indole-2-carbonyl)-pip -yl}-1,3- ro-
benzoimidazol-2-one ON --z" - zoNpNoB2ERAMIde coupling

according to general procedure I: 10 AN
I-Piperidin-4-yl-1,3-dihydro-benzoim @ |-2-}&Eteg

Amide coupling according to general procedure I

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

Example 42
1-{1-(5-Bromo-4-methyl-1H-indole-2-carbonyl)-piperidin-4-yl1]-1,3-dihydro-

benzoimidazol-2-one

L

NH

Br

Amide coupling according to general procedure I:

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

- Acid: 5-Bromo-4-methyl-1H-indole-2-carboxylic acid (described in US 2004053979)
ES-MS m/e (%): 451.5 (M-H").



- Acid: 5-Chloro- I-methyl-1H-indole-2-carboxylic acid, ES-MS m/e (%):
409.1 (M+H+). Example 44 15 12-

w{r(2s@8082, 3-dihydro-benzoimidazol-I-yl)-piperidine-I-carbonygij-irtoii4d}984
acetonitrile o N 16 ;N N O N Amide coypling according to general
procedure f: - Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
20 - Acid: 1-Cyanomethyl-IH-indole-2-carboxylic acid ES-MS m/e (%):
400.4 (M+H"). WO 2008/068184 PCT/EP2007/062984 -53 5C
vanomethyl-IH-indole-2-carbox, lic acid OH N O N2 in To a solution of
1.0 eq. of I.-cyanomethyl-1H-indole-2-carboxylic acid ethyl ester, in a
mixture of THF/H20 ((9/1) was added LIOH.H20 (1.0 eq.) and the reaction
mixture stirred 6h at RT, acidified tg pH2 and then partially concentrated
until precipitation of the crude prod%ﬁ?’i%‘l%ﬁ?ilvas filtered off and washed
with E120-éhdhhen-drieditohié-thdoldes et @rplysbad didightlyaljowisplieh-

(70%). 15 ES-MS We (%): 199. -H+). Example 45 {5-Chloro-2-
[4-(2-0x0-2,3-dihydro-benzoimi gl%l(fﬁfn; ?%ﬁﬁﬂr?e-l-carbonyl]-indol-l‘-

yl}-acetonitrile 0---Z-3] HVD
0’4/

Ci

Amide coupling according to general procedure It

10 - Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 5-Chloro-1-methyl-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 409.1 (M+H").

Example 44
15 {2-[4-(2-Ox0-2,3-dihydro-benzoimidazol-1-yl}-piperidine-1-carbonyl }-indol-1-yl}-

acetonitrile

g @

%
7

Amide coupling according to general procedure I:

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

ES-MS m/e (%): 400.4 (M+H").



Z' NN NN O 20 a Amide coupling according to general procedure I: -
Amine: | -Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one, - Acid:

wo-Biomibeyanomethyl-1H-indole-2-carboxylic acid ES-MSpretefi7/662984

10

15

434.1 (M.+H’). WO 2008/068184 PCT/Ef2007/062984 -54
5-Chloro-l-cyanomethyl-1H-indole-2-car oxyllc acid i ONONCI 5Toa
solution of 1.0eq. of 5-chloro-I-cyanomethyl-IH-indole-2-carboxylic acid
ethyl ester (prepared according to Indian Journal of Chemistry, Section B:
Organic Chemistry Including Medicinal Chemistry (1989), 28B(12),
1065-8) in a mixture of THE/H20 ((9/1) was added LiOH.H20 (1.0eq.)
and the reaction mixture stirred 6h at R/T, acidified to pH2 and then
partially concentrated until precipitation of the crude product which was 10
filtered off and washed with Et20 and then dried to give the desired
product as a light yellow solid (84%). ES-MS m/e (%): 232.9 (M-H).

a RO C-mﬂl ?/X rlcl)C agrollzmmldazol [-yl)-piperidine-l-carbonyl
] -1H- indol-7- yI} -acetonitrile ci\0

To a solution of 1.0 eq. of 1-cyanomethyl-1H-indole-2-carboxylic acid ethyl ester, in a
mixture of THF/H,O ((9/1) was added LiIOH.H>O (1.0 eq.) and the reaction mixture
stirred 6h at RT, acidified to pH2 and then partially concentrated until precipitation of the
crude product which was filtered off and washed with Et;O and then dried to give the
desired product as a light vellow solid (70%;.

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

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

yl}-acetonitrile

HN
0”(
M

N/'
|

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1,3-dihydro-benzoimidazol-2-one,
- Acid: 5-Chloro-1-cyanomethyl-1H-indole-2-carboxylic acid
ES-MS m/e {%): 434.1 (M+H").



N N N N Amide coupling according to general procedure 1: - Amine:
I-Piperidin-4-yl-1.,3-dihydro-benzoimidazol-2-one, 20 - Acid:

woLBtdors1g+cyanomethyl-I .H-indole-2-carboxylic acid (descrisEiEP2007/062984

10

15

hereinafter), ES-MS m/e (%): 434.3 (MtH-). a)
2-[(4-Chloro-2-methyl-phenyl)-hydrazonol-propionic acid ethyl ester To a
stirred solution of 0.55 g (2.85 mmol) of

d

)-hydrazine, in_aceti
NS A e e was stirred 25 2 hours

at 35 C, poured onto an aqueous solution of sat. NaHCO3 and then
extracted with WO 2008/068184 PCT/EP2007/962984 -55 ethyl acetate.
The combined organic phases were dtied er Na2S04 and concentrated
in vacuo, to afford 0.702 g (97%) of N
2-[(4-chloro-2-methyl-phenyl)-hydrazond]-préptoqic acid ethyl ester as a
light orange solid. b) 5-Chloro-7-methyl-I1H- ¢-2-carboxylic acid ethyl
ester 5 To a solution of 0.70 g (2.75 mmol) o
2-[(4-chloro-2-methyl-phenyl)-hydrazono]- propio%’ie acid ethyl ester in a
Seadadiihe: whsmddefbtohlerne (AQambranblyiiiibarlystel b cfib6@yd): akivbethyl ester

¢ acid (5 ml), was added

\@%&S&Qd‘%@%&%ﬁé %ﬁﬁ%%&&%go&ﬁa ﬁﬁéﬂ?, ??E%ﬁ"c;ﬁ'ﬁ r'iﬁg%ﬂ?!‘dﬂ?fﬁ%&y

as concentrated’under vacuo and purified _ . grap%
(orbolimndisdired Areyisarordtd)223P(32be) 865-8) in a mixture of THE/H;O
Brohlprers anRihyidHENdDle-2-carhadylie aaidiethyliesiersbasre0ch W, acidified
solid.,. ES-MS m/e (%): 238.1 (M+H+).¢) . . . i .
B Rk A s b gt hich v
ddtercd off wol tished o R EQrodhgoljid¢d to give the desired product as a light

@gﬂ@@rg)ﬂam%!-lH-indole-2-carboxylic acid ethyl ester in CH2C12 (10

ml), 0,21 g of di-tert-butyl dicarbonate, 0.13 ml of Et3N and 23 mg of
I§§;IM§ % ‘?gg’ "tidaa ThE Fedction mixture was stirred at RT for 2 hours,

poured onto an 15 aqueous solution of HCI 1M and extracted with

CH2CI2. The reaction mixture was goncentrated under vacuo and purified

by flash chromatography (SiO2, EtOAc/Hex 1/9) to afford 0.30 g (97%) of
5-cHidrBlorenitHylArigores1- dibycirmbsainisizedrihmipaidiaesl -carbonyl]-1H-

indol-7-yl}-acetonitrile
cl 0

- 3:@

Amide coupling according to general procedure I:

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

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

a) 2-[{4-Chloro-2-methyl-phenyvl}-hvdrazono!-propionic acid ethyl ester

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

2 hours at 35 °C, poured onto an aqueous solution of sat. NaHCO3 and then extracted with



ethyl ester as a light yellow solid. d)
7-Bromomethyl-5-chloro-indole-1,2-dicarboxylic acid 1-tert-butyl ester

w@-milwilaster 20 To a solution of 0.30 g (0.9 mmol) of PCT/EP2007/662984

16

15

30

5-chloro-7-methyl-indole-1,2-dicarboxyligacid 1- tert-butyl ester 2-ethyl
ester in CCI4 (10 ml), 016 g N-bromosuccinimide (NBS) and 11 mg of
benzaylheraxide marm atsiednithe ieaction Mmixduse.1as,heated abrefiwrated in

for one hour oled down to RT. The succinimide was filtered off and. .
R S Y R e bt o pionic
Adbtethehasttinyis 5-spdangiotelit;2 25 dicarboxylic acid 1-tert-butyl ester
2-ethyl ester as a light brown solid. This product was directly used in the
mex%t Staproinstatile). 6) Sndhloroci-eyanemethyihindele-1,2-dicarboxylic

id 1-tert-but ter =ethyl ester. ,To a solution of 1.00 g (2.4 mmol) of .
T TR L L S b A R o
2igthiyhesterdintDiSer (10 miat Rire v2eagdfsudigne CYRAnibieanderdgerlyst 15
W;é@%t)zﬂ?e HSRGHON AR IHERWAS: rﬁf&!_%@ I@IOIRE &%P{gfét r?%%mwd Ie%@t% dixture
saturated aguepus .ammonium chlgride solutjon and the pr was
S SLRSEWRICEIBAT “f“ﬁ%"c?f%i I&Wéde%oﬁ)éf gﬁ@‘ﬂ%&%‘é’é%ﬁé’%@%&@m Hex
N&2 SOFantiCcthg eddtaied nchbowe? Fhastychromagrappi¥dic acid ethyl ester as
2008/0681 84R S IED2007/062984; :56(Si02, EtOAC/Hex 9/1) afforded

| -

0.31 g (36%) of 5-chloro-7-cyanomethyl-indole-1,2- dicarboxylic acid
~ter -th i i

Sehirmreyanamethindalesl «dicarbadis acid, & iartsPutyNesi8ns mg of
2-ethyl ester in CH2CI2 (8 ml) at RT was added 2 ml of TFA. The reaction

i ife Wras it ol BF EEFRR ORE REE M AR S BRI {8H URRIgE RS Ao an
cipde wasitakeno Ui dh BHOAG andchated traliz€vith ‘dheeausdNaG@3d . was

a : ! : ,
cﬁs&g{;\ﬁ%ﬁgﬁ@@943@&1@@33&&%&%@1@%@1 %?Jn%%%?&%f{@oz, BIOAG/Hex 1/9) to

concentrated In vacuo. Preparative HPLC (30% C H20) a

afford (38% ) DI5L AhindUrieyarprHathindois-ihdolsahonbcrit biadmyy ester 2-
esiel «113:a8 a whiteedolidsdii.
5-0}1 ro-/-cyanarme }glr-olH'oE

L‘e@t’-‘bﬁ'@st@h@ethyl ester in CCly (10 ml), 016 g N-bromosuccinimide (NBS) and 11 mg
of benzoyl peroxide were added. The reaction mixture was heated at reflux for one hour
and cooled down to RT. The succinimide was filtered off and the solvent removed under
reduced pressure to afford 0.35 g (95%) of 7-bromomethyl-5-chloro-indole-1,2-
dicarboxylic acid 1-tert-butyl ester 2-ethyl ester as a light brown solid. This product was
directly used in the next step (unstable).

e) 5-Chloro-7-cvanomethvl-indole-1,2-dicarboxvlic acid 1-tert-buty! ester 2-ethvl ester

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

organic phases were dried over Na,SO4 and concentrated in vacuo. Flash chromatography
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reaction mixture was stirred at 40 C for three hours and then acidified with
aqueous HCI. 15 1M. The product was extracted with EtOAc and

woanesasyaded under vacuo to afford 71 mg (98%) of PCT/EP2007/062984

5-chloro-7-cyanomethyl-I H-indole-2-carhoxylic acid as a white solid.
ES-MS m/e (%): 232.9 (M-H'). Example 47 20 1-[
@-S(@zclﬂ@%/-iﬂﬂ@@g'@f%ﬁ@@@BY'Q‘FBWUQJBS%MH)T&@ eihyere-iRdohduine, -
oupli accordln eral rocedure I: -
ﬁmf‘nbﬂhrsfb%ﬁ ‘Z%P&"?s“ %éd R hatE 28 ACk Sirioro-1
_ndhlerd-Fartimetieta e ] ) Example 48

%%%HKRIB'%% ky R[P@ HQ%I% ébe(ghﬁhJQr@ i’ﬂd M@f@ﬁ@@%ﬁ)oxﬂic acid
WO 2008/068184 CT/EPZOO?/OGZZWE \ClI O% mlde CO lin

N
ARG e e AerhproEaHutd b a4 i peidieadyt ! ot THA. The reaction
kHrisenzotriaadied-aA Bt {&-Giddre:iHsiddole=2:catbbuylieracidjo STEE eblSe was taken

%\4%%%%9#& W M@aéfé{%ﬁ@ ?AQ&%@“&?& ERROOHAOERE 8z phases were

Claims 1. A compound of the general formu
dried over Na,50, and concentrated in vacuo. Preparatwe HPLC (30% CH3CN / H;O)

afforded 81 mg (35%) of 5-chloro-7-cyanomethyl-1H-indole-2-carboxylic acid ethyl ester

as a white solid.

g) 53-Chloro-7-cvanomethvl-1H-indole-2-carboxvlic acid

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

Example 47
1-[1-(5-Chlore-1H-indole-2-carbonyl)-piperidin-4-y1]-1,3-dihydro-indol-2-one

Amide coupling according to general procedure It

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

Example 48
{4-Benzotriazol-1-yl-piperidin-1-vy1}-(5-chloro-1H-indol-2-yl)-methanone



(83}

Y/XR NRio RBRZR11RQN RINO R6R (I) wherein5 X and Y are
selected from the combinations of. Xis NR'and Y is C=0, X is CH2 and Y
wis2a068%4Y is N=N, or X is 0 and Y is C=0; 10 R'is hydrogem;5Bz26satieghss
optionally substituted by CN or OR or -(C, 6-alkylene)-C(O)-NRaR"; R2 is

hydrogen, C.6-alkyl, 15 C16-alkoxy, (@g 6-alkylene)-NR'Rt,
-(Cl_6-alkylene)-C(O)R benzyl, optlonall Wbsitituted by one or more
halo, halo-Cl_6-alkyl, C1-6-alkyl, ‘ ytealo-C1 6-alkoxy, nitro, or
cyano, or 20 phenyl optionally stisitituted Dy one or more halo,
halo-C-6-alkyl, Cl-6-alkyl, Ci_6- alkxy, halo-ClI-6-alkoxy, nitro, or cyano;
R3 is hydrogen, halo, or CI-6- aIk@4 is hydrogen, halo, 25 CI-6-alkyl,

a¢

Amide coupling according to general procedure I:

- Amine: 1-Piperidin-4-yl-1H-benzotriazole,
- Acid: 5-Chloro-1H-indole-2-carboxylic acid,
ES-MS my/e (%): 380.4 (M+H™).



WO 2008/068184 PCT/EP2007/062984 -59- halo-C1-6-alkyl, Cl-6-alkoxy,
halo-C-6-alkoxy, or -O-C2-1o0-alkenyl; 5 R5 is hydrogen, halo, Cl.6-alkyl,

wOdodoesallkoxy; or R4 and R5 are bound together to form a pingreitothe 2984

10

b2
(S]]

benzo moiety, wherein -R4-R'- is -O-((_:D )"-O- wherein nis 1 or 2; R6 is
hydrogen, C]6-alkyl, optionally substitutéd by CN or OH, 10
-(Cl-6-alkylene)-NR5Rh, -(C1-6-alkyleng)s€(0)-NR'R1, -O-benzyl,
optionally subsitituted by one or more halo, halo-C1 6-alkyl, C1-6-alkyl,
Cl-6-alkoxy, halo -Cl-6-alkoxy, nitro, or cyano, nitro, 15 halo, cyano,
¢-6-alkexihphiaia-GHrReallkoxy thatanelh-alkyl, 20
-(C1-6-alky}ene)-C(O)R1, phenyl, optionally subsitituted by one or more
halo, halo-Cl-6-alkyl, C1-6-alkyl, C1-6-alkoxy, halo-C-gz#lkoxy, nitro, or
cyano, (ClI-3-alkylene)-R", wherein R' is phenyl, g 5- to/6-membered
heteroaryl, 4- to 6- membered heterocycloalkyl’or Smerbered
cycloalkyl, 25 each optionally substituted by oﬁﬁ oli{, halo,
halo-Cl-6-alkyl, Cl-6-alkyl, C1-6-alkoxy, halo-Z1-6-ai¢o%y, nitro, or cyano;
or R"and R6 are bound togegher to form 4 rin witrlg{tlne berﬁo moiety,
wherein -R5-R6- is -%(CH n C(O)4,

wherein
X and Y are selected from the combinations of:
Xis NR and Y is C=0,
Xis CHz and Y is C=0,
X-Yi1s N=N, or
XisOand Y is C=0;
R'is hydrogen,
Cy.¢-alkyl, optionally substituted by CN or OH, or
-(Cig-alkylene)-C(O) NR*RY;
R’is hydrogen,
Cy.e-alkyl,
Cis-alkoxy,
—(C1.6—a}kylenc)—NR°Rd,
-{Cy.s-alkylene)-C(O)R’,
benzyl, optionally subsitituted by one or more halo, halo~Ci¢-alkyl, Crs-alkyl,
Ci.¢-alkoxy, halo-C;.¢-alkoxy, nitro, or c¢vano, or
phenyl, optionally subsitituted by one or more halo, halo-C.s-alkyl, Ci.¢-alkyl,
Ci-alkoxy, halo-Ci¢-alkoxy, nitro, or cyano;
R’ is hydrogen, halo, or Cy.-alkyl;
R*is hydrogen,
halo,
Cy.g-alkyl,



-C(0)-(CH2)"-O-, or 30 -O-(CH2)u-O- whereinnis 1 or 2; R'is hydrogen
or C1-6-alkyl; Re, R9, R10, and R" are each independently hydrogen,

wbaj@)g@gg(igalkyl halo-Cl-6-alkyl, C1-6-alkoxy or halo-Cl-6alkep¢yxded7/062984
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20

30

2008/068184 PCT/EP2007/062984 -60- Re, Re, R' and Ri are each
independently hydrogen, ClI-6-alkyl, (Cf’f 6-alkylene)-NRkR', 5 wherein
Rk ang,R" are. g@(?h independently hydrogen or C7-6-alkyl, or Re and R",
or R and her with the nitrogen to which they are bound form a five
or six et F@d heterocycle comprising one or two heteroatoms selected
from th& gOupatifarifregen, oxygen and sulfur; R', Rd , R5 and Rh are
each n&gl%peng‘ﬁ{n}l 10 hydrogen, CI-6,-alkyl, C(O)Re or -S(O)2Re
wherein R&is sele ted from the (%Ou of hydrogen, 15 Cl.6-alkyl, and
phenyryspisaany eubstititel By oretiicfiore halo, halo-Cl-6-alkyl,

Ql-ﬁﬁadk&ll{urét&llsﬁ&to BeenGoraiOXYinRitiahQh £¥2AR% BloRnamt MO
R8 anq{Rl&stog d&éwédy nltﬁogelg rtlo1 V\fhlcf}they are bound form a five

or six membere cle comprising one or two heteroatoms selected
2% fsohydnesemoup of nitrogen, oxygen and sulfur; or R* and Rd , or R, and

Rh togethenwiththenitiaasitauhishthey asg bound form
|somdole 1,3-dione; Rf 15 §elected from
-(Cy gralkylene]-NR®R
{C1g-alkylene)-C( 0}-NRiR}’,
-O-benzyl, optionally subsitituted by one or more halo, halo-C,.¢-alkyl, C,.s-alkyl,
Cy-g-alkoxy, halo-C;_¢-alkoxy, nitro, or cvano, |
nitro,
halo,
cyano,
Cy-¢-alkoxy,
halo-C;.¢-alkoxy,
halo-C;s-alkyt,
-(Cy.¢-alkylene)-C(O) R,
phenyl, optionally subsitituted by one or more halo, halo-C,4-alkyl, C;.¢-alkyi,
Ci¢-alkoxy, halo-Cy_s-alkoxy, nitro, or cyano,

-{Cy.s-alkylene)-R™, wherein R* is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-
membered heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, halo-C; ¢-alkyl,
Ci-alkyl, Crs-alkoxy, halo-Ci_s-alkoxy, nitro, or cyano;

w

or R” and R® are bound together to form a ring with the benzo moiety, wherein
R*-R’- is ~O-(CH,),~C(O}~,
-C(0)-{CH3)3-0-, or
~O-{CH:}y—O~whereinnis 1 or 2;
R is hydwgem or Cye-alkyl;
R® R®, R and R* are each independently hydrogen, halo, Ci.s-atkyl, halo-C.¢-alkyl,

Crs-alkoxy or halo-Ci.salkoxy;



hydrogen, 25 CI-6-alkyl, CI-6-alkoxy; or phenyl, optionally substituted by
one or more halo, halo-Cl._6-alkyl, Cl.6-alkyl, CI-6-alkoxy, halo

- welh@salisosy, nitro, or cyano; or a pharmacedutically acceptalie vaksieraabss
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30 2. The compound of formula (I) accoggding to claim 1, wherein R'is
hydrogen or Cl.6-alkyl, optionally substituted by CN or OH. 3. The

comporng @ifarnean(lh dgeettingyto claim 1 or 2, wherein WO
2008/068184 PCT/EP2007/062984 -61- R2 is hydrogen, CI-6-allcyl,

Cl-6-a ﬁolgaﬁe%_G-alkylene)-NR‘Rd, 5 wherein Re and Rd are each
indepéndealitly, hydrogen, -C(O)R", or -S(0)2R" wherein Re is selected

from the grougief.hydregen, 10 Ci 6-alkyl, or phenyl, optionally

substituted by one gr more halo, halg-Cl.6-alkyl, C]-6-alkyl, C-6-alkoxy,
halo-Cl-6- 4iREXY Ritfs: eﬁaﬁ%%th%Paﬂ%@nh&H%m&mﬁ@% hogen

to whishrheylatg borinchfokmogdShisoindotaelsdsdignep which they are bound form a

-(Cl-6-aikylgned: GLOINR ke r}?éﬂn%&'z%l:? @&?ﬁ{;@%ﬂg Th W98 Deroatoms selected
from the group of nitrogen, oxygen and sulfur;
RS RY, R® and R" are each independently
hydrogen,
Cig-alkyl,
-C{O)RY, or -S(O),R°
wherein R® is selected from the group of
hydrogen,
Cr-¢-alkyl, and
phenyl, optionally substituted by one or more halo, halo-C; ¢-alkyl,
Ci.g-alkyl, Cy.¢-alkoxy, halo-Cy¢-alkoxy, nitro, or cyano;
or R and RY, or RE and R" together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
or R“and RY, or R® and R" together with the nitrogen to which they are bound form
1soindole-1,3-dione;
R is selected from
hydrogen,
Cre~alkyl,
Cis-alkoxy; or
phenyl, optionally substituted by one or more halo, halo-C, ¢-alkyl, C,-alkyl,
C.¢-aikoxy, halo-Cy.s-alkoxy, nitro, or cyano;

or a pharmaceuntically acceptable salt thereof.

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

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

3. The compound of formula (I} according to claim 1 or 2, wherein



C-6-alkyl, 20 Cl-6-alkoxy, or phenyl, optionally substituted by one or more
halo, halo-CI-6-alkyl, CI-6-alkyl, C16-alkoxy, halo-Cl-6-alkoxy, nitro, or

woyangpckemazyl, optionally subsitituted by halo, halo-Cl.6-alky¢ ©EBzedkyk2984
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Cl-6-alkoxy, halo-Cl-6-alkoxy, nitro, or cyano, or 25 phenyl, optionally
subsitituted by halo, halo-C-6-alkyl, CI-6-alkyl, Cl-6-alkoxy,
helg-Ghéralikaxy, nitro, or cyano. 4. The compound of formula (1)
according tl? ny one of claims 1 to 3, wherein R4 is hydrogen; 30 halo;
C-6-alkyf: oY I-6-alkoxy; or R4 and R' are bound together to form a ring
with the-belkeaymoiety, wherein -R4-R'- is -O-(CH2)"-O- wherein n is 1 or
2. 35 WQ) 20081L06R 184 #CT/EP2007/062984 -62 5. The compound of -
formula (1) according to, any one of claims | to 4, wherein R'is hydrogen,
C16-allryl, SPEEE- RIS RoP R AUAIRTPEREBBUNd together to form a ring
with the benzo rheitgewherein R4-R5- is-O-(CH2)u O-wherein nis 1 or

2.5 6. The compg f formpja (1) according to any one of claims |. to 5,
wherein R6 is hydk:dggg’l, CEQG-Z?IkyI, optionally substituted by CN or OH,

-(Cl_6-alkylene)-NRsRAeIgThereiA ReHferR D8RO independently
selected from hydrogen, ohy@kogealkyl; or wherein RI and Rh together with
the nitrogen to which they gre _gﬁyyrﬂdo}ﬁorm
phenyl, optionally substituted by one or more halo,
halo-C.¢-alkyl, Cys-alkyl, Ci¢-alkoxy, halo-C, -
alkoxy, nitro, or cyano, or
R® and R” together with the nitrogen to which they are bound form
isoindole-1,3-dione,
-{Cy.¢-alkylene)-C{O)R],
wherein R'is selected from
hydrogen,
Cy.g-alkyl,
Ci¢-alkoxy, or
phenyl, optionally substituted by one or more halo, halo-C;s-alkyl,
Ci-g-alkyl, C;s-alkoxy, halo-Ci.s-alkoxy, nitro, or cyano;
benzyl, optionally subsitituted by halo, halo-Cy.¢-alkyl, Cyg-alkyl, Cie-alkoxy,
halo-C,s-alkoxy, nitro, or cyano, or
phenyl, optionally subsitituted by halo, halo-C;¢-alkyl, Cys-alkyl, C,.¢-alkoxy,

halo-Cy.¢-alkoxy, nitro, or cyano.

4. The compound of formula (1) according to any one of claims 1 to 3, wherein
R*is hydrogen;
halo;
Ci-s-alkyl; or
Ci.g-alkoxy;
or R* and R’ are bound together to form a ring with the benzo moiety, wherein
R*-R’- is —O-(CH;),—O— wherein nis 1 or 2.



a five or six membered heterocycle comprising one or two h.eteroatoms
selected from the group of nitrogen, oxygen and sulfur; 15

we(@iesmbiaglene)-C(O)-NR'R' wherein R' and R1 are each indepergerntos2984
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hydrogen; Cl-6-alkyl; -(Cl-6-alkylene)-NRkR'; 20 wherein Rk and R' are
each independently hydrogen or C1-6-allryl; or R* and R1 together with
e nirpgeshiponhicbitiew ake(bosrd:thanie e o sicrambesed wherein

e cle co prisy or two heteroatoms selected from the group
I.&T nltroﬁ\éen o>€3r/ag’ecna pr% (E‘: \%%éhzyl optionally subsitituted by one or

TORE TR et oC b sadikyhe CloBoalTCY N2 ®ith 1he lekoxyoiety, wherein

halo-Ch6-ikqxy Nitres.9f- eYaRe:AitkG: ihalg; cyano; C-6-alkoxy; 30
halo-Cl_6-alkoxy; halo-Cl-6-alkyl; -(C.6-alkylene)-C(O)Rf; wherein Rf is
selected from hydrogen; 35 C-6-alkyl; WO 2008/068184

BCT/HR200MOBREB fe63rul-G-alkooydiog phemyhreptfataitys Subsjtutedeby
‘?{“‘?soﬁfﬁ %(Qalo halo-C-6-alkyl, C| _6-alkyl, C1_6-alkoxy,

halo-CI-6-alkoxy, nitro, or cyano, Cél optlonally subsitituted by one or
more ﬁawkhﬂb&@i‘ﬁlﬁ kyhtettgealy GYet Wallcoxy, halo-C1-6-alkoxy,
nitro, orGyaNRylene)-NRER"

wherein R® and R” are each independently selected from hydrogen, or
Ci-g-alkyl;
or wherein R® and R" together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms
selected from the group of nitrogen, oxygen and sulfur;
(Cy.¢-alkylene)-C(O}-NR'R
wherein R’ and R’ are each independently
hydrogen;
Ci.¢-alkyls
—(Cl_ﬁ—ali<yiene)-N[{kR§;
wherein R* and R are cach independently hydrogen or Cy¢-alkyl;
or R and R together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two hetercatoms selected
from the group of nitrogen, oxygen and sulfur;
-O-benzyl, optionally subsitituted by one or more halo, halo-C,.¢-alkyl, C;.¢-alkyl,
C-s-alkoxy, halo-C .¢-altkoxy, nitro, or cyano;
nitro;
halo;
cyano;
Cys-alkoxy;
halo-C,.s-alkoxy;
halo-Cy6-alkyl;
-(Cy.e-alkylene)-C(O)R’
wherein R is selected from
hydrogen;
Cig-alkyl;



-(Cl.3-alkylene)-le, wherein R" is phenyl, a 5- to 6-membered heteroaryl, 4-
to 6- membered heterocycloalkyl or 3 to 6-membered cycloalkyl, each

wopteredtyssubstituted by one or more halo, halo-Cl_6-alkyl, FCIT/@rekopiac2984

10

15

C-6-alkoxy, halo-Cl-6-alkoxy, nitro, or cygno; or 10 or R5 and R6 are
bound together to form a ring with the benzo moiety, wherein -Rs-R6- is
-O-(CH2), C(O)C;CeRbkszH2)"-O-, or -O-(CH2)-0- whereinnis 1 or 2; 15

7. The compound of f rmula any one of claims 1 to 6,
wherein R6 |s q] P?{pt&?fézﬁku] o %gr%ztﬁ i Ubstituted %/Oé'l\g[-l%'r(gﬁ?ikyi’
-O-benzyl, optlonally @ub@iﬁbﬂﬁ&i bylkmefdmmofh haikﬁﬂamt@lce -eikyD,

Ct_6- ﬁﬂ&‘lgl bR TIRIAHLE tyadJﬁ@W B HAILYANPCOL ARILED; Oy,
orm

Rs and R6 are bound together to a ring with the benzo moiety,

wherein -Ks- R@lﬁm@f(]@f@)@@@) (@ PECHPP;-O- wherein n is 1 or
2.,25 fform ke (1 gacc rdin f.claims. } t i
7 wha i R S T B S A S A R 06

according @%W%?%%Yﬁ@@i% ot JiferemeRisereHRsaNEC=0. 30

10. The compom@}p&ﬁqmm&bm&dm dgea@wn%@ pfi6laims &t /alkyl,
wherein X-Y is N=N. 068ﬂ184 Pg{/ % /062984 -64 11. The

compound of formula (1 acgd ir‘?g y one mm@”l?m > Whereiny ©"
XisR0 aadd{%i@ Buod IQgﬁTfm tsofoanthefishitbenzahights \sétecwed

from Sp°_ge. is ~O- (CH.)C(0)-,
{S-Bromo- 2 -[4- (2 ox% 3- dlh)édl’o -benzoimidazol-I-yl)-piperidine-l-carbonyl

]-indol-1- Clo
—O-(CH,) (=O—wherein nis 1 or 2;

7. The compound of formula (1) according to any one of claims 1 to 6, wherein
R%is hydrogen,

Ci.g-alkyl, optionally substituted by CN or OH,

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

Cj.¢-alkoxy, halo-C,s-alkoxy, nitro, or cvano, or

nitro;
or R* and R® are bound together to form a ring with the benzo moiety, wherein

-R*-R% is —O-(CHy)»C(0)-,

~C(O)-(CH;y)u~O- whereinnis 1 or 2,,

8. The compound of formula (I} according to any one of claims 1 to 7, wherein X is
R’ and Y is C=0.

9.  The compound of formula (I} according to any one of claims 1 to 7, wherein X is
CH; and Y is C=0.

10. The compound of formula (I} according to any one of claims 1 to 7, wherein X-Y is
N=N,
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yl} -acetonitrile,
N-{5-.Methoxy-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine-|-car

whomgpdddsdindol-3-yl} -2-nitro-benzamide, 4-Fluoro-N-1 5-mettw/ie22007/062984

[4-(2-0x0-2,3-dihydro-benzoimidazol- I-y])-piperidine-I- 10 carbonyl]
-1H-indol-3-yl}-benzamide,
2-[4- QB dlihytahenZomidazind tyopiReldingaingarhemytbherein X is O

iH-j ol-é?;g}- acetic acid ethyl ester,
T—ﬁ- 7 enzyloxy-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihydro-benzoi
midazol-2- one, 15

12 CMaOz8 i drxor fodriVAT OsbiZ RiReIdaca clorh-piperidine-1-carbony

15 REH S P (5 S A S a1
W Hedndotsieyl}-acetonitrile, 1-[

éi(?’zsgﬁ'éﬂ{%}ﬂiim@?62692@&%9%8@%‘3%9{&&@6#@3@} YO 2006yl - 11

é&@%ﬁz)éfri%ii%‘iliﬂ“}l?ﬁﬁ?@ﬂféﬁn-1-y|)-(5-chIoro-IH-indol-2-yl)-methanone. 13.
A-prosessiios-thedpyeparativn-al-eonipiounds-ehfonmidladl) iaggastingdiac- 1 -

R H N RSP, an amine of e formuia 1 WO
28081068842 PciEdpdoTrosradyoles Rep Y iRigeN i qyl] - 1 H-indol-3-yl}-
acetic acid ethyl ester,
1-[1-(7-Benzyloxy-1H-indole-2-carbonyl)-piperidin-4-yl]-1,3-dihvdro-benzoimidazol-2-
one, :
{5-Chloro-2-[4-(2-0x0-2,3-dihydro-benzoimidazol-1-yl)-piperidine- 1 -carbonyl ] -indol-1-
yl}-acetoniirile,
{5-Chloro-2-{4-{2-0x0-2,3-dihydro-benzoimidazol-1-yl}-piperidine-1-carbonyl]-1H-
indol-7-yl}-acetonitrile,
1-[1-(5-Chloro-1H-indole-2-carbonyl)-piperidin-4-yl|-1,3-dihydro-indol-2-one, or
(4-Benzotriazol-1-yl-piperidin-1i-yl}-{5-chloro-1H-indol-2-yl)-methanone,

13. A process for the preparation of compounds of formula (I) according to claim 1,

comprising the step of reacting a compound of formula (II):
3

R R?
RrY OH
N
R’ N 0
R® R’

with an amine of the formula 1



N H (1) to obtain a compound of formula (I), wherein R1 to R6, R8 to R",
Xand Y are as defined in claim 1. 5 14. A process for the preparation of

weompoeemels of formula (I) according to claim 1, comprising H&8ieE1062984
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reacting a compound of formula (1-1) Rgs Y XRs NRio RsR2R14N
R5 N O RB H (I-1) with an electrophile of formula R'-hat, to give a
compound of general formula (1), whereingf®' to R6, R6 to R", X and Y are
as defined in claim 1 with the provigg that R'is not H. 10 15. A compound
formula (I) obtainable by a proc acgerthyg toahy one of claims 13 and
14. 16. A compound of formula ?Ii\gacc 0 any one of claims 1 to 12
for a use in 15 the prevention or : q dy;smenorrhea,
hypertension, chronic heart faiturg, inappropridte secretion of
vasopressin, liver cirrhosis, (rephr tic‘?}yndrome, obsessive compulsive
disorder, anxiety and depreskgj isorders. 17. A pharmaceutical
composition comprising a cgmpound of formula (1), 20 according to any
one of claims . to 12. WO 2008/068184 PCT/EP2001)062984 -66 18. A
RDBERBLEUICR)RAMBPERNIRNBGEAIINGR RlaIRE /R NEIKILIRIUSEIULs defined in
against dysmenorrhea, hypertension, chronic heart failure, inappropriate
§ fion of vasopressin, liver cirrhosis, nephrotic syndrome, obsessive
compulsive disorder, anxiety

14. A process for the preparation of compounds of formula {I) according to claim 1,

comprising the step of reacting a compound of formula (I-1)

R
Y./X RQ
N
= = (j " R
R N
N
R’ N 0O
RN (1-1)

with an electrophile of formula R'-hal, to give a compound of general formula (1), wherein
R'to R%, R¥to R™, X and Y are as defined in claim 1 with the proviso that R' is not H.

15. A compound formula (I) obtainable by a process according to any one of claims 13
and 14. '

16. A compound of formula {I) according to any one of claims 1 to 12 for a use in
the prevention or treatment of dysmenorrhea, hypertension, chronic heart failure,
inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome, obsessive

compulsive disorder, anxiety and depressive disorders.

17. A pharmaceutical composition comprising a compound of formula (I),

according to any one of claims 1 to 12.



10

and depressive disorders. y 19 Use of a compound of formula (1),

according to any one of claims 1 to 12 for the preparation of a
Womsdsdasient. 20. Use according to claim 19, wherein the mesicarrent7iss2984

useful against 1o dysmenorrhea, hypertgnsion, chronic heart failure,

inappropriate secretion of vasopressin, liver cirrhosis, nephrotic

sgndrome, opbessivetRmpulaiveidisordes: amyietycrind teprasaiieit is useful
glg%?rggtecf%menorrhea, hypertension, chronic heart failure, inappropriate secretion of
vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety

and depressive disorders.

19 Use of a compound of formula (I), according to any one of claims 1 to 12 for

the preparation of a medicament.

20. Use according to claim 19, wherein the medicament is useful against
dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of vasopressin,
liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety and depressive

disorders.



