SPI RO- PI PERI DI NE DERI VATI VES AS VI A RECEPTOR
ANTAGONI STS The present invention is concerned with
wmonwsloes1sxlol - 2- yl - car bonyl - spi ro- pi peri di ne dePCTEPI00B862985
as Via receptor antagonists, their manufacture,
phar maceuti cal conpositions containing themand their
use as nedi canents. The active conpounds of the
present invention are useful in the prevention and/or
t r eat NBYRo0h 1 2R X A{EY DAY AGLRISCAS I WR RECEPTOE ARTARMISTS
ot her diseases. In particular, the present invention
is concerned with conmpounds of the general formula (I)
wherein X and Y are selected fromthe conbinati ons of:
Xis CO and Yis O Xis CH2, and Yis O Xis O
and Yis CH2 Xis NR7, and Yis C=O X is NR7, and Y

G - 615 RYfrert gpeh B Cyngeag%fl%??égb@%ﬁ}% RIS piperidine

d¢rGiatifesals Rt h eqreptoCargdiRstaRheir RRnutichiye phgemaceutical compositions
gnt@inﬁlgkt}ﬂ%m UM AT 0 Qs 20X hiefes 2T KO N ive compounds of the present

invention are useful in the prevention and/or treatment of anxiety and depressive disorders

5 and other diseases.

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

formula (1)

R
R r®
R /X
RS g Y
R* N
A\
R® N, ©
RR m
wherein
10 X and Y are selected from the combinations of:

Xis C=0,and Y is O,
Xis CHy, and Y is O,
Xis O,and Y is CH,,
Xis NR’, and Y is C=0,
15 X is NR’, and Y is CH,, or
X-Y is -C=C- or -CH,CH,- ;
R'is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH, or
-(C1.¢-alkylene)-C(O)-NR°R",
20 R’is hydrogen,
Ci-¢-alkyl,
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-(Ci -6-al kylene)-NR cRd, -(GC -6-alkylene)-C(OR T,

benzyl, optionally subsitituted by one or nore halo,
wh20080&i18%- al kyl , Ci -6-al kyl, G -6-al koxy, PCT/EP2007/062985

hal o- G - 6-al koxy, nitro, or_gyano, or phenyl,

optionally subsitituted by one or nore hal o,

hat Q- ggﬁ(o,g al kyl, G -6-al kyl, G -6-al koxy,

hal o- al kox nitro, or cyano; R3 is hydrogen,

hale-6- @ikﬂ@ilﬁ)dﬁﬁ%/ﬂ(y R4 is hydrogen, halo, G -e-alkyl,

hal@- Gijxyifadl & ,fCI 6- al koxy, hal o-GCi -6-al koxy, or
% I<y %‘?keor?) ; R5 is hydrogen, halo, G -6-alkyl,

orbe@tl)dﬁ)miom@bbysub@mt@dd Bndn@sr mpee vduidla-Gge ek Gg-alkyl,

form [ rein -R4- R5- is
-0 ( 12()4119()&9/' l\r}ﬁeré N n&? 5{8 &I%’an%‘?l s hydrogen,
Ciphsngl éptignabipsutsitaibiiey bg wbe bi oreblalbyhaBNCok-atbi], Ci-6-alkyl,

| 6- al kyl O-NR 1R,
-(}be(ricz‘)?lalT 0ongt |eo ?/dﬁgdu s%%(i”ﬁfgyc?n yegﬁze g§ 2mre

R’ ihdlydrogea) ledGior Cﬁ-gallll&yjfl G -6-al kyl,
R*is hydrogen,
halo,
Ci-¢-alkyl,
halo-C,.6-alkyl,
Ci-¢-alkoxy,
halo-C,.¢-alkoxy, or
-O-C;-jp-alkenyl;
R’is hydrogen, halo, C; ¢-alkyl, or C,¢-alkoxy;
or R* and R’ are bound together to form a ring with the benzo moiety, wherein
REY-R- s —0-(CH;),—O—whereinnis 1 or 2;
R®is hydrogen,

20

25

30

Ci-¢-alkyl, optionally substituted by CN or OH,

-(Cy¢-alkylene) _NRER,

-(Cy.¢-alkylene)-C(O)-NR'R,,

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

nitro,

halo,

cyano,

Ci-¢-alkoxy,

halo-Ci.¢-alkoxy,

halo-C,.6-alkyl,

-(Cy.¢-alkylene)-C(O)R’,

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

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

hal o, cyano, G -6-al koxy, hal o-C -6-al koxy, hal o-d-
WG2@BKed185 - (Ci - 6- al kyl ene)-C(O R f, phenyl, opPCTERI00Y062985

subsitituted by one or nore_hal o, halo-GCi -6-alkyl,

G -6-al kyl, G -6-al koxy, hal o-G -6-al koxy, nitro, or

cyano,melﬁ@reéh@&m&&aﬁmm hehEhOerBIL oyl . 2 5

t o 6-menbered het eroar 6- nenber ed

het or ocycl gah v@ytlomﬂ‘/:%ug%lt@tedrbwsé@ etimoychaial Hoo-Cr eabiyl
opti onal | sualggﬁ -hal .0-C -
6pa: kyI & 6 aqgo)g%hﬁpkof Al h?:i & ng+ ’koxy,

or Rijand &’ atrrbct}mlrtgget r 'tREorana riRG watﬁlethbbcrrz@ meiget whereino

fo n t benzo noi ety, wherein -R5- R6- is
-ok(dﬁ—‘ii @&%‘h) 2(CH 2)n-O, or -O(CH 2)n-O

wher ei n n -C60k(GH,R: ORBr i s hydrogen or Gi-6-alkyl; R,
S 0 20 ED e g8 epenent | Py ogen,
1h&iydf@en 06611 k@ﬂm Ra, Rb, Rland R are each
R, km %@({3 ggg ?{ﬁht ar ea 86%endently hydrogen, halo, C.¢-alkyl, halo-C,_-alkyl,
Ci-¢-alkoxy or halo-C,.salkoxy;
R% R® R'and R are each independently
hydrogen,
Ci-¢-alkyl,
-(Cj-¢-alkylene) _NR*R},
wherein R* and R' are each independently hydrogen or Cy.¢-alkyl,
or R* and R®, or R' and R together with the nitrogen to which they are bound form a
five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
R, R?, R® and R" are each independently
hydrogen,
Ci-¢-alkyl,
-C(O)RS, or -S(0O),R*
wherein R® is selected from the group of
hydrogen,
Ci¢-alkyl, and
phenyl, optionally substituted by one or more halo, halo-C,_-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
or R°and R, or R® and R" together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
or R°and R, or R® and R" together with the nitrogen to which they are bound form
isoindole-1,3-dione;
R"is selected from the group of
hydrogen,
Ci-¢-alkyl,
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G -e-al kyl, -(G -6-al kyl ene)-NRkRL, wherein R and R
are each i ndependently hydrogen or G -6-alkyl, or Ra
W@rwsMs18Hr Rland R together with the nitrogenP@DERMWTH2985
they are bound forma five of_six nenbered heterocycle
conprising one or two heteroatons selected fromthe
gr@l%palpg nidd ogen, oxygen and sulfur; Rc, Rd, Rg and
are each I ndependent |y hydr ogen -6-al k

d , -C(OR
e, Ph@lel sty sihstitsiter IReonesorgaprsdraley halod d‘ﬂé}’lggogﬂkgﬁ

hydr o N al GhQJ)I@/I sal rﬂ gn(yIJ opti onal 'y
subst ?iteutaelgoxgy one lgra al o, Cyﬁ (P - 6-al kyl,

or acphaﬁna¢duytally@w@mé?ﬂfk@kyhelhaﬂ o-Ci - 6-al koxy, nitro, or
cyano or Rc and or Rg and Rh together with the

i Theggamouadsii f@ﬁnﬂhé@ @ndepoumdactgedDy tha methetls givsa below, by
Pﬂ%ﬂhﬁf %g/eﬁ & BN GbRs GPWM&% s AEeh §¥s. Amopﬁﬁt@ HQREONS
el ec% rom%l%g group o rogen, oxyd egﬁlﬁ% N
COH?{HOP& or thg Inggvi “FQ&UO“ 8FP5F\"@je RIVIRFP § Bgetth PAnG HE
Starffiing &m&ihlsi Qe \atah@hohﬂﬁ@manyembﬂamd of atrbe prepared by methods
analp%ai;g] té) tlle me’thodd glven below, Ey meltheo%ts %lescn{)o(mn re?erglrcgsu Btegfin the text

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

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

Vl1a receptor.

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

water excretion and mediates the antidiuretic effects of vasopressin.

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

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

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

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

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

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



10

15

20

25

30

d -6-al kyl,- AG - 6-al koxy; and phenyl, optionally

substituted by one or nore halo, halo-C - 6-alkyl,
w@Ro08/61RY | , Ci - 6- al koxy, hal o-C - 6-al koxy, ni PCDEP2907/062985

cyano; or a pharmaceuticallysacceptable salt thereof.

The conpounds of formula (1) can be manufactured by

oligh A& xFBE QAR IHE sePRIND Ve d s t N80 dindhY e Bodid? 8i8&imination
exanpl es or by anal ogous net hods. Appropriate reaction

abilgsadindiconistyr wratedheehiayigl in @tral Ragahlent SA(281 29s3%r e known

to a person skilled in the art. Starting materials are

LR AEREAAULY AR AN IR BESERF St i
braimelh oetsratlz segulven blooddfresserecasl bearedate nn tthe seléaty wact nucleus

i 1ere Sy O ds '
O%%gﬁ%%u%dgggghgop%uﬁgﬁ%?gﬁ%o segéag aphgdggg?%%plﬁnﬁhhw51he
cardigtaswilaryrespamsgratotaxengisar Anmey YaAendn®uil 8PAt1OB210f. Ivitlee periphery it

. .receptor _activity. re particular, t conpounds ar
ind{i:S B APRPEBR' dhiesUavBRkD, SISt BB RRE o §oF the via
recepiid Ampedads prahodearse nparapereliciad nbyociiddéal infarcted rats ( Van

KereGR ok ReulEtr € 1008 L1 SREPHG ‘e TEHanC) dag ut not V2)

recéprOdr@AddnGal pte@ents BeapfaluSe imElgokit@Wninfakbed Yhts." Eur | Pharmacol
receptor is expressed in the brain, liver, vascul ar

449Qﬁ%5ﬂﬁ5ﬁ%%cle, | ung, uterus and testis, the VIb or V3
receptor is expressed in the brain and pituitary

gliancthedeRfte Y8 obREEHE BE pr&efXBl@RRABGoIpRotiAe cdeh fe\@¥s which act as
where it reqgul ates water excretion and nedi ates the

Viagiees e Rtass raact 18 Ref SN Gisr EsisTieREP ARt pgoNiRksy: SPHE ptagonists

are Vi3S OPL B SiaPe@fds Sn Ae o BEERNAIVRAENARELaShyPHeASES, chronic heart
vasoconstriction, glycogenolysis and antidiuresis. In

failgnge IPIRIIrOPIAS OISFIEE8M nofaesoPARSSR, NBGF ofislesiat Bephaptdc jsgndrome,
obsessive compulsive disorder, anxiety and depressive disorders. The preferred indications

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

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

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

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

In the present description, the term “alkoxy” and “C,.¢-alkoxy” refers to the group
R’-O-, wherein R’ is C;.¢-alkyl as defined above. Examples of alkoxy groups are methoxy,
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el evated in the anygdala during stress ( Ebner, K, C
T. Wtjak, et al. (2002). "Forced swinmmng triggers
WQ 288106838351 n rel ease within the anmygdal a t o noRCIH/BP207/062985
stress-coping strategies in gats." Eur | Neurosci
15(2): 384-8). The Via receptor is extensively

eth(%?&Pﬁ %ﬁ&ﬁg(y' 1@01&'8?0)&7" ﬁllﬂlt@&dteptalgﬁtb sé'?}[HLMoiyrhnld'thhEe A preferred

areas |ik [ at eral septun1an
subtﬁr@m@%@p@ékm @23/ @trﬂemprqgrﬁﬁgreéﬁllqoméﬁomaﬁ@rerr@‘rtboww
:ﬁgulatlon of anxiety. Indeed Via knock-out nouse show
a reduction in anxi ous behavior in the plus maze, open
field and Iight-dark box ( Bielsky, I. F., S B. Hu,

etinahe 1(62&@ a)zscrl it BﬂftH@fégml“‘ﬂHH@hlkﬁe Ahd FQ, fﬂﬁbﬁky ” refers to the

grO%gpgn'ééjg Cgé@tﬂﬁil 0 %quﬁee}\/lyclél Behavi or in

Neur opsychophar nmacol ogy ). The downr egul ati on of the
Vithertewe fCo¢-hdrorgllatit orsEn senlloll bgsriuaédbt OHE denpreest Kpg-alkyl

gro %st (!ﬂe? n%g ?lg(t{)pvﬁlég? %ﬂggs% %ﬂg o@g il&%%o%@n Iat%n%n(?% Itl? uetclkyl group is
repleqegi%’)a hYdWXY‘JIaIS)@lpr essin receptor

ant i senseol i godeoxynucl eoti de into septum reduces

Vaﬁféﬁéﬁscm @aﬁ@hlﬁﬁ” 0$6C| 9hlk9|l' s%%tltmeﬁ%ty'(}}m’ @é?ioltésta'@]%ralkyl
rel at ed behaV| or

and in.r
grog@%ﬁzﬂ?e? hod ogesywhergin atheast Pe apthS #lyggogslil §E9H?fé1§ it zﬁkﬂ S is
replaagddiyav@sgub@ys. ef f ects of vasopressin in the brain by
centrally regulating blood pressure and heart rate in

t hﬁlestgllnb @%é BIr ‘?héio&%lq’cl’e?el{@ to( Mlorrh chlol'fl 83&2{ BI%HFAHC (Br) and

enous vasopres
lodl@aﬁﬁlvatla&wlrm Chlesp@mlsromn@h@ng:pséerredmn N Y Acad
Sci 897: 198-211). In the periphery it induces the

C Ol tdih IR0 Rt 6%&@’”8&{0&% ROt My %%Lﬁﬁas WANEIUIRRE Gherein at
Inhlﬁ%éi" Bn of the Vg ?Etor i.mpr ihe dynami c
leaspgpe;pfeihie prdrogerhyigrg of fha allph grpuptiserpraged by @ ben atorn,
preféeibbkinere s choro, |mos|t.§f&fé’tbllbl? d@nore Exahpleg Bﬂﬁb&) C's@ilydiictude but
opr.e S
are {FRORAEED Betbtd Pyt HhoadPsoltdbh e Ry S PRME SRR gemer or
n- hE(.y_ﬁ smtﬁhalt‘trhla)od)nmg(lqre;@_l F18%:4 ajom(s} ag wst_:lt athefeq@reuzn
spe@ﬁ%a@ﬁtillg%%ra%@%y@ﬁ@é&%lés@é% baBwt Rnﬁﬁg\fﬁedﬁefém %Hﬂ)dél_G—alkyl

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

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

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

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

below.
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Via receptor nodul ators, and in particular as Via
receptor antagoni sts. Such antagoni sts are useful as

WQ b@sagsass i cs in the conditions of dysnenorr heBCT/EP2007/062985
hypertension, chronic heart_failure, inappropriate
secretion of vasopressin, liver cirrhosis, nephrotic

SYIHINOITR 5 BP8 BRSADERORIRYAT I MBeHs SR rai?tﬁﬁau&m% (%t5y01%11q|1’1g atoms
dep reSS|ve di sorders. The preferred indicatio

S
as rmég%?ra berd cQHBNBIEEE NtV ﬁ(/g’r’i?fi%% ?teoewel&%d@a&eﬁéwm B O orS,

the aem(b@hg cabéin dRRises st § meﬁh&@édjl%t&oaﬂyncinh@tﬁheﬁﬁlﬁﬁ substituted with
descr

onel i, tsPap oy SISt R wheriiearh BnhEiahmal vRPaiGhty 88
selecﬂedrflrmrmﬂmgwmh}emssangmﬁt}eidoxyyd[ ealkyb 6n sabaixg AL1.6- thtoalkyl, halo,

cyaz%(? rn[[?r" (ﬂ To= ?l—@kk gd g&:‘g&%ﬁkﬁa@&r QI{S}S!C%D%%Q&mO,

-Cchal n group cont'al ni
alk}éaf@ﬁlpb@lﬁcaet) @Hfﬁlamﬂm aexmﬁ@r@n‘/her ryrbondamipo; Uﬂlffzﬁr(ﬁbwlse
speélﬁ&a@SIQIRM&atedq P Yred :iu‘b@tki’t‘ﬁ%ﬂﬂs ard 1914 ‘h*ﬁH)tQ ) s-alichie C# §-91E§I G-

l's a the |ike. referr S :
alkcgqvn@% XK 1R, and ol Brmples Oﬂle%??wﬂ g inglpde, but
are hhﬂuﬁft&’aﬁ)n bpmdnaﬁ;n tulsatuttdhinideroyl,’ @t@h&ﬁmbsﬁeﬁ@l Sxakélyla
optlongl?yc é]lb tltlu?ed% d ?)gttlcl)'ln ésg%s%grtﬁ P\érﬁzm d gtho:nagy Fubﬁgtuted
yrmé)tlwmmedlhdmbaﬂltelmd p'yy@hqué arpblonalimbetahtedfpyudmyt opgoxally
0 al
Subﬁﬁﬁ @’zﬁ[?q B o PRSP, 2R Ih K Ll e specifically
eXﬂ@ﬁl lqrein. ethylene 2, 2- di met hyl et hyl ene,
ropyl ene, 2- neth¥lpropylene, and the like, In the
pr M d]é@t@:rloic qadgy!” mﬁ@lstaemmm\ﬁlﬂqpéﬁa}uraéq@dnmety, consisting of one

rlng @3‘ ® ﬁk@éﬂbly FShel %o & Arohfis an%li'ﬂen%erg}mch‘i\éﬁﬁg 8h& o, drShree
as’ defined above. Exanpl es of al koxy groups

hetfapetomtsei@%;d BPROX{rogHL prESD Ry sulf ol apdRying satban @sgms. 3 to 7
meﬂlﬁ%tfed B%%ﬁ(};loﬁﬁﬁ CQHBEﬁXnﬂlS}%egnﬁstﬂtt?tg@ with Jfe etfv\%r BIeﬁll ee

group nore preferre
substitkerss ngrremjlpsaczhrsebﬁetlmjxg/lndn@b/ndcntét holxgxy, Cne-tbel, Cis-alkoxy, Ci.

) d 0 the

¥ th?%ﬁafgmlttahol g%‘%kyﬁﬁllof H?lg r(Es]1 %t ghl%{l’he gr ou%’éwy%(ﬁﬂ%kox‘écarb%ﬂ
aming, G« 8kdhiyio, d§ Cdehlkykchiabowanocarbonyl, or carbonylamino, unless
otherwise specifically indicated. Preferred substituents are halo, halo-C,.¢-alkyl, Ci_6-alkyl,

Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, and cyano. Examples of heterocyclic moieties include,
but are not limited to, optionally substituted tetrahydro-furanyl, optionally substituted
piperidinyl, optionally substituted pyrrolidinyl, optionally substituted morpholinyl,
optionally substituted piperazinyl, and the like or those which are specifically exemplified

herein.

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

piperazine, N-methylpiperazine, morpholin, piperidine and pyrrolidine.
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The term "G - 6- hydroxyal kyl" or "G -6-al kyl

substituted by OH' denotes a Ci-6-al kyl group as
waledosnesishbove wherein at | east one of the hydPCLEP2007/062985

atonms of the alkyl group is_geplaced by a hydroxyl

group. The term "G -6-cyanoal kyl" or "G -6-al kyl

S URR A €8nOYr ﬁ:INfe”qg’ﬂﬁftﬁ&@p@ferﬁ)l?hﬁ)&s QR 85three optional

defined above wherein at |east one of the hydrogen
subgittoerds pér ri%e al kyl group is replaced by a CN group.

The term "hal 0" or "halogen" refers to fluorine (F),

c hhsrteime "ghairnacayitiortyrscqpBibie agidiadditipmeals] ymbages salts with

n r :

1no1fgjah'19 hﬁ g)r%a?lg %Hdg,_ §J| E%}Ph?c[ 8R1PRC 9&&,@;@_@{0‘5 gll]ﬁﬁglc aH?f;a' ggosphorlc

term enotes a group
acidd eitiiqreaid, dpowie avidefuaiaricaicid, sabtic and aoftictaasl, hyedimagmnd, tartaric
ac1cﬁ§1%%an%fsu¥f9§1c %l 1%1y# t&ﬁgﬁ%@ullfémg ?83 & ﬂleqi'k a hal ogen

preferab ["'uoro or chlor o, preferably

fl uoro. Exanples of hal o-Gi -6-al kyl include but are

not limted to nmethyl, ethyl, propyl, isopropyl

i sobutyl, sec-butyl, tert- butyl pentyl or n-h

sUBskeilyths presgnigeensionelaiss & COIFPO‘B’de @F the gﬁfl‘%fﬁ](f@ImH]@ (D

well as those groups specifically illustrated by the

exanpl es herein bel ow. Anong the @&eferred

hal o- G - 6-al kyl groups are di duoro- R

trifluoro-nmethyl or -ethyl. e

"hal o- Gi - 6- al koxy" denotes a G -

defi ned above wherein at |eask"6neof fhe hydr ogen

atons of the alkyl group i s repl geellyy a hal ogen
pst preferably
fluoro. Anong the pyeferled yenat ed al koxy groups
are difluoro- or trif
term"C2-i 2- alkenyl" iW conbi nati on, denotes
a straight- chain &&bra chéﬁ hyd? ocar bon resi due of 2
to 12 carbon atons conp¢f5|n@ at | east onﬁ doubl e
bond. A preferred sub-group of C2-i2- al k& yl is

C2- 6- al kyenyl . Exanples of the preferred

wherein
Xand Y are selected from the combinations of:
Xis C=0,and Y is O,
Xis CHy, and Y is O,
Xis O, and Y is CH,,
Xis NR’,and Y is C=0,
X is NR’, and Y is CH,, or
X-Y is -C=C- or -CH,CH,-;
R'is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH, or
-(C1.¢-alkylene)-C(O)-NR°R";
R*is hydrogen,
Ci-¢-alkyl,
Ci-¢-alkoxy,
-(Ci-6-alkylene) -NRRY,
-(Cy.¢-alkylene)-C(O)R’,
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al kenyl groups are ethenyl, propen-1-yl, propen-2-yl
(allyl), buten-1-yl, buten-2-yl, buten- 3-yl,

wWEeesees1ds yl , penten-2-yl, penten-3-yl, pentenPd¥FgEP2007/062985

hexen-1-yl, hexen-2-yl, hexeg-3-yl, hexen-4-yl and
hexen-5-yl, as well as those specifically illustrated
bybeh A, SHANBIESILIRHGED POV TBR: K86, MalRCOL-afkyiTeNDENSH
heteroaryl ™ neans an aromatic ring of 5 or 6 ring

at ons @s-akexy, mdeter kot zirgi orcyem® 0rt wo, or three

ri e 0, ] rcest

ol CoFaaN RS R ELF Spl LEMOR: hifhy Bl By £l CT5 ol
opt i oalskalkdye, kalp€iiistalltosyl, nittdh oopenot wo, three or four

3. ' , erqgj n each substituent nmay
R l?%@%deg%g’gﬁ(ﬁfrbé‘sag{ygct ed fromthe group consisting of
R* ihytgdoogen, G - 6-al kyl, Ci - 6-al koxy, G -6-thioal kyl ,
heﬂagd cyano, nitro, halo-G - 6-alkyl,
G -o-hydr oxyal kyl, G -6-al koxycarbonyl, am no, Cl -
al&ytdkilno, di (G -6)al kyl am no, am nocar bonyl, or

carbonyl am no, unl ess otherw se specifically
i ﬂ.@?%gﬁ'éﬁm’gr eferred substituents are hal o,

hat,q-4koxg; al kyl , G -6-al kyl, Cl1 - al koxy,

hal o- G - 6-al koxy, nitro, and cyano. Exanples of
hglagor'ga?'ﬁ]lkof%ioéti es include, but are not limted to,

opy-onaldivensybstituted i m dazolyl, optionally
Substituted oxazolyl, optionally substituted
R’ ip fiygsagey ha %&1&6@%@1{@ GutiPut ed pyr azi nyl ,

or IORhU®ald YoM Edth&ttie dory & Ak With tAPbERREhb¥ty, wherein
substi.tuted optionally substituted

pyrazi nyl ,
py R ot ny# ,—Odﬁ%%bnﬁ—l‘yh@%ﬁlﬁﬂ@lféd pyri mi di nyl ,

ngq{gidp(pg%,l y substituted furanyl, and those which are
specifically exenplified herein. The term

" HeteeH lbd yaiitoahlkysubsiwsadd y-Clon &kl ent sat ur at ed

noj et RS Y of one ring of 3 to 7 r ef er abl
Bl Xalk GRS NREDY OF ¢ g . P y
frgr%ﬁ %atggﬂéat ons as ring nmenbers, including one, two,

or-(Che-dbylnet) eCER BRI sel ect ed from nitrogen, oxygen or

su he.re I rb 0 7~ ne red
e piseyk PRU AR IS AR AT ol e G G RIRG atlr
one, tGye;allooxyt ivle€, salstxiyt nient or, cymhgroei n each
substituent is independently hydroxy, G -6-alkyl,
G %al koxy, Cl-

halo,

cyano,

Ci-¢-alkoxy,

halo-Ci.¢-alkoxy,

halo-C,.6-alkyl,

-(Cy.¢-alkylene)-C(O)R’,

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

-(Cy-5-alkylene)-R™, wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to
6-membered heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, halo-C,¢-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
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6-t hi oal kyl, hal o, cyano, nitro, hal o-C -6-al kyl,
C - 6- hydroxyal kyl, G -6-al koxycarbonyl, am no,

wW@R008/0681RY | am no, di (G -6)al kyl am no, am nocarPGHEP2000062985

car bonyl am no, unl ess ot herwyse specifically
i ndi cated. Preferred substituents are hal o,

or Ith?g:n@ :R@a?eﬁﬁ(ﬁiniﬁytb getldr 8 T@nky Lrialg Qithﬁh@bgrpz)&fn(l)iety, wPerein

6-al koxy, nitro, and cyano. Exanples o
heRerlocye & (@BetC @3- ncl ude, but are not linited to,
optionally sEitutgd p et rahydro-furanyl, optionally
substitutegngggk%%ﬁgyP,'optionally substi tuted
pyrrol i di m@2-(Cdphi@naiheseisnisst ¢ttt ed nor phol i nyl ,

7 ' I ubgtj.tuted piperazinyl, and the |ike or
I{lgﬁﬁggﬂ%hfﬁﬁﬁggg&gpecificalIy exenplified herein. The
R®, RaRl}, ahé Rerave yarhetidéprnddnalydetliage,i ko, URa-adrytl hlm-CRe-alkyl,

Ra

b

-

a Rd, Rg _an ,.n1Rl_and R together with the nitrogen
to V%ﬁ%%Q%ﬁ2§95¢2“%%h d forma five- or six-menbered

RE R et Redre ehripdépshdentiyne or two het er oat ons sel ect ed
fromthe group of nitrogen, oxygen and sulfur" means
eﬂvﬁgﬁﬁﬂeterocycloalkyl or heteroaryl in the
alovealigilven sense, which may optionally be substituted

as describe ye. Preferably, the "heterocycle" may
op{ebﬁékﬂ§n§§$§§bstituted with one, two or three

subst ivheeah R a6l REiredadir iamrfrabientlyiBAdeodeh v8 C, glakiyl, .

G -6-,al kyl, 01-6-agko§§, hé%g-d--6-aléfgy, ﬁit?%; and
cydirb Anpiet@rt abd Retogribey wite &reatisogingeryyrhiiey are bound form a
N- et kB B’ AdhBieed RRERRRN EbmpHidHES bitH 8w M teroatoms selected
pyrrolidine. The phrase "one or nore" substituents

pr ef erfEln jhagrane obmerosewexpgentndselfept i onal
ﬁ@pﬁ&&ﬁM@ﬂﬁ@egﬁﬁn&é_Hdﬂﬁwe term "pharmaceutically

acceptabl e acid addition’salts"” enbraces salts with
i fodgegsic and organi ¢ acids, such as hydrochloric

aqh%wﬂpﬁtric acid, sulfuric acid, phosphoric acid,
citric acid, formc acid, fumaric acid, maleic acid,

ac€O¢Raor eh(O3Rci nic acid, tartaric acid,
e S R AR o &,
conpounds hyflrdghe, general fornula (1)
Ci¢-alkyl, and
phenyl, optionally substituted by one or more halo, halo-C,_-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
or Rand R?, or R® and R" together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;

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

isoindole-1,3-dione;

R"is selected from the group of

hydrogen,

Ci-¢-alkyl,

Ci-¢-alkoxy; and

phenyl, optionally substituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
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wherein X and Y are selected fromthe conbi nati ons of:

Xis CO and Yis O Xis CH2, and Yis O Xis O
w@rahsNw6§185s CH2, X is NR7, and Y is C=O X i s NRICT/EP2H0¥062985

is CH2, or X-Yis -CC or -gH 2CH2-; Rl is hydrogen,

C -6-alkyl, optionally substituted by CN or OH, or

ora }Qrmgceﬂltllféﬂyea@ Tﬂ@ahhﬁer@ﬁb; R2 is hydrogen,
6- al kyl , koxy, -(G -6-al kyl ene)-NR cRd,

-(G -6-al kyl ene) C(O) R f, benzyl, optionally
subsitituted by one or mor e halo hal o- G - 6- al kyl ,

a InQeﬁMﬁ)éh‘nbo@imélt?l)m% aneﬂt%ﬁ) 08 RE! EOMM RINMRTIA R Yr RE and

, cyano, or phenyl, optionally ‘subsi tituted by one or
R" tnmtbemutfothehaﬂr@ge@ to guhaghikifky argibognd faeyn pipeiazide s -k &xy-alkyl)-

pipflife Anbudl SRR b fhoiRle, GHERRD: B plFalied 0gen.

In certain embodiments of the invention, R* and R®, R® and RY, R' and R/, or R and
R" together with the nitrogen to which they are bound 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,
Ci-¢-alkyl, optionally substituted by CN or OH, or
-(Cy.¢-alkylene)-C(O)-NR°R",
wherein R* and R” are each independently hydrogen or C¢-alkyl.

In certain embodiments of the invention,
R*is hydrogen,
Ci-¢-alkyl,
Ci-¢-alkoxy,
-(Cy¢-alkylene) _NR°RY,
wherein R® and R? are each independently
hydrogen,
-C(O)R’, or -S(O),R®
wherein R® is selected from the group of
hydrogen,
Ci¢-alkyl, and
phenyl, optionally substituted by one or more halo,
halo-Ci.-alkyl, C;_¢-alkyl, C;.¢-alkoxy, halo-C.e-



C -e-alkyl, halo-G - 6-alkyl, G -6-al koxy,

hal o- G - 6-al koxy, or -0-C 2-io0-al kenyl; R is hydrogen,

wWh2008/068T85 6- al kyl , or Ci -6-al koxy; or R4 and RBCHER2007/062985

bound together to forma ring with the benzo noiety,
wherein -R4- R5- is-O(CHZ)nO wherein nis 1 or 2;
R6 is hydr ogen G -6- ,m &tdr‘%%}ld ¥r Substituted by
CN or 6-al k I ene -

(G -& amti;ﬂ é%}h tNangen@rwbwh;the‘/ wpbpehiory
subsititu e nore hal o, halo-GC - 6-al kyl,
G -6-al kyﬁ&%&xe Q% lglgl(%} hal o- G - 6-al koxy, nitro, or
cy&hos-albylemi)t €@)) aI o, cyano, G -6-al koxy,

haI g Q’he?ffé@: zﬁé}%%?%kr%ﬁﬁhéﬁﬁ%%%?” bpt ional l'y
subS| tit uthgdrdggnone or nore hal o, hal o-G -6-al kyl,
G -6-al kylcl_6—alkyl,
Ci¢-alkoxy, and
phenyl, optionally substituted by one or more halo, halo-C,_-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
benzyl, optionally subsitituted by halo, halo-C,.¢-alkyl, C;_¢-alkyl, C,.s-alkoxy,
halo-C,.¢-alkoxy, nitro, or cyano, or
phenyl, optionally subsitituted by halo, halo-C,.-alkyl, C;_¢-alkyl, C,.¢-alkoxy,

halo-Ci.¢-alkoxy, nitro, or cyano.

In certain embodiments of the invention, R” is hydrogen, C; ¢-alkyl or C, ¢-alkoxy.
In certain embodiments of the invention, R? is hydrogen or halo.

In certain embodiments of the invention, R* is hydrogen; halo, preferably fluoro,
chloro or bromo; C-alkyl, preferably methyl; C,.¢-alkoxy, preferably methoxy or —O-iso-
propyl; halo-C,_6-alkoxy, preferably trifluoromethoxy; or -O-C,.jp-alkenyl, preferably allyl.

In certain embodiments of the invention, R* is hydrogen; halo, preferably bromo;

Ci-¢-alkyl, preferably methyl; or C,_6-alkoxy, preferably methoxy.

In certain embodiments of the invention, R* and R’ are bound together to form a

ring with the benzo moiety, wherein -R*-R’- is -O-CH,~O- .

In certain embodiments of the invention,
R®is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH,
—(C1_6—alkylene)—NRth
wherein R® and R" are each independently selected from hydrogen, or
Ci-¢-alkyl;
or wherein R and R" together with the nitrogen to which they are bound form

a five or six membered heterocycle comprising one or two heteroatoms
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G - 6-al koxy, hal o-G -6-al koxy, nitro, or cyano,
-(G -3-alkylene)-Rm wherein Rmis phenyl, a 5- to

wW@200eMtsa8ed heteroaryl, 4- to 6-nenbered PCT/EP2007/062985

heterocycl oal kyl or 3 to 6-ngnbered cycl oal kyl, each
optionally substituted by one or nore hal o,

hal 0- Gi - 6-8kk¥d frofd thf uAd Yo rnitbged; SO ¥nd sulfur;
hal o- G - 6- al koxd/), nitro, or cyano;or R5 and R6 are
o

bolfcs-tlbgerter(QDoNR&E ma ring with the benzo noiety,
wher ei.p, = RS iSO -G(O - -C(O-(CH 2)n-0,
or -ngh&qgg}{niﬁngvﬁ%?ghﬁ%épigé&f r 2; R7 is hydrogen
or G - 6-albygdioge®8, R9, R10, and R11 are each

i ndependent | ylgx,dr ogen, halo, G -6-alkyl, halo-G -
6-al kyl, C'“8-dikoxy or hal o-G - 6al koxy; Ra, R,
Rland R aréCeadhylemdepRi®dent | y hydrogen, G -e-al kyl,

-(Gi -6-al kyl eng) - NRkR1 erein. an re each i .
- hdependent | y MBS bR S RRGCTE 81fRR B o1 o
Rland drRR egéRhepethértwith the miirdgcagemhich by eife Hobey f@mea five or

ECRLICRI TS, N -
group of ridni dgeitoupsyaiedgan)dxetehfadd sulRe; Rd , Rg and
Rr]—Oe—l{;gnz?/l?gEti(i)rPa ?fr:s)u ns?t?tﬂ%eldybyho%% ro? eor}’e hglo: gélg—lé(l}gl—a'lkyl, Ci-¢-alkyl,
C-1-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
nitro;
halo;
cyano;
Ci-¢-alkoxy;
halo-Ci.¢-alkoxy;
halo-C,.6-alkyl;
-(C1.¢-alkylene)-C(O)RS;
wherein R is selected from
hydrogen;
Ci-¢-alkyl;
Ci-¢-alkoxy; or
phenyl, optionally substituted by one or more halo, halo-C,_-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,
phenyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,

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

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

In certain embodiments of the invention,



-C(ORe, or -S(O2R wherein Re is selected fromthe
group of hydrogen, C -6-al kyl, and phenyl, optionally
waeses1ss ed by one or nore hal o, hal o-GC - 6-aP&IEP2007/062985
G -6-al kyl, G -6-al koxy, haljQ-G - 6-al koxy, nitro, or
cyano; or Rc and R, or Rg and R together with the
R® iDiHAGRRA, to which they are bound forma five or six
merbered heterocycle conprising one or two heteroatons
sétiecilled, antomall haibgiivigs WICNior Qdgen, oxygen and
suk&ur ; C Rd , or Rg and Rh together with the
nilt(rBGgeélhﬁtE%Bv\% C ’hthey are bound form
i soi nddieeein R8and Bhere dRh inslepaidentestldctedfrarh dydiogerp oof

hydr ogen, - 6- , Ci-6-al koxy; and phenyl,
: opt | ondIGI%ﬁ’é’u(%sﬂe?%%ed by one or nore halo, halo-C -

6-al kyl, R®-a6d & tydetheCwith-the kisogen hawbicitheyGrabiand/form a five

nitro, or cyalo, &rmgmlg)r}ac{ Hgtct%%tglg a(l l HESES et ar.btlwe he Ir(t_)atoms
thereof. In c&ftain enbodi ment s of " tHE" ven(floﬁ,
and R, Rc andelRted RRéantie Braap RaitasgtnRhdoegehher w t h

the.nit e Lch they are bound form piperazine,
4-'?Ct}'%li(‘§?‘%§[(;@))\éﬂgg{]’azi ne, 4-methyl pi perazi ne,

10 mor phatlieféin ROAMER! e Behanddpyhdeltliydi ne. I n certain
embodi nents .of the invention, Ra and Rb, Rc and Rd,
Rland R ofVAPS8hd R together with the nitrogen to
whi ch they argkpound form 4-met hyl pi perazine, or

-(Cj-¢-alkylene) _NR*R},
wherein R* and R' are each independently hydrogen or C,.¢-alkyl;
15 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 and oxygen.

In certain embodiments of the invention, R” is hydrogen or C; ¢-alkyl, preferably

hydrogen.
20 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.
25 In certain embodiments, R® to R'® are hydrogen and R'! is methyl.

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

formula (Ta)
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nor pholine. In certain enbodi nents of the invention,

wherein Rmis a 5- to 6-nenbered heteroaryl, the
W@e@Bo6g183l heteroaryl is selected fromthe groREI/EP2007/062985

consi sting of pyridine, pyrim.dine, pyrazine,

pyri dazi ne, im dazole, pyrazole, oxazole, and

i soxazol e. |In enbodinents of thegd nvention, wherein Rm

is a 4- to 6-nenbered hetero%ycl pal kyd , the preferred

het er ocycl oal kyl is sel ectel ot fie group consisting

of pyrrolidine, oxethane, tetr @ opyr ane,

pi peridi ne, norpholine, and piperdzi 7O I n certain

enbodi nents of the invention, RLAsydrogen,

G -6-al kyl, optionally rubs

- (G -6-al kyl ene) - CRO) - |

each independently h

enbodi ments of the | . N2 is hydrogen,

G -e-al kyl, G -6-aRkoxy, -(4 - 6%l kyl ene) - NR cRd,

wherein Rc and R are e&’h iRdependentl|y {u)dr ogen,

-C(ORe, or -S(O2R wherein Re is selected fromthe

roup of .hydr.,ogen,
g wherr)ein R! tg qu a%e as defined herein above.

Ci-6-alkyl. In certain

In certain embodiments of the invention, X is CH,, and Y is O, i.e. compounds of
formula (Ib)

R
R'2 R®
R
(@]
3
R 2
RY A N
A\
R® N 0
6 R’
R (Ib)

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

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

formula (Ic)

R
R'2 R®
R 0
R R?
RY N
A\
R® N 0
6 R’
R (Ic)

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



d -6-al kyl, and phenyl, optionally substituted by one
or nore halo, halo-C-6-al kyl, G -6-alkyl,

w@R008/6H1RDXY, hal o- Ci - 6-al koxy, nitro, or cyanRCT/BP20RD062985
and Rd together with the nitjsagen to which they are
bound formisoindol e-1,3-dione, -(GC -6-alkylene)-C(OR

Jn‘@@ﬁ&ﬁ'eﬂlb%dhﬁerﬁ?h%% %g/eflﬁ&m)é RNIIT-Q4N QfCh@dfco 88 pounds of
G - 6-al koxy, and phenyl, optionally

fb“§H%§FStuted by one or more hal o, hal o-Gi - 6-al kyl,
G -6-al kyl, G -6-al koxy, hal o-Gi -6-al koxy, nitro, or
cyano; benzyl, optionally subS|t'tut%d by hal o,
hal o- G - 6-al kyl , G -6-al kyl g0 G -&¢
hal o- G - 6- alkoxy, nitro, or cyg
optionally subsitituted by hal e
G -6-al kyl, C -6-al koxy, hafo-G -6
cyano. In certain embodsnments of 1
hydrogen, G -6-al kyl orn G -B-a\ko
enbodi nents of th e
In certain enbodi nent \nvention, R4 is
hydr ogen; hal o, prgtenrs , chloro or brono;
G -6-al kyl, preferably ﬁethyl G - 6-al kox preferably
nmet hoxy or C>|sopropyl hal o- G - 6- alkoxgyﬁpreferably
trifluoronethoxy; or -0-C2-io0-al kenyl, preferably
alwhydrein IRY t6 BRI 'taad 5 @fided hamit $Hooé. t he i nvention, Ris
hydr ogen; hal o, preferably brono;

or phenyl,

=& - 6-al kyl,
koxy, nitro, or
A invention, R2 is
An certain

is hydrogen or hal o.

5 In certain embodiments of the invention, X is NR” and Y is CH,, i.e. compounds of

formula (Ie)

R
R'2 R®
R11 N/R7
R R?
R* N
A\
R® N 0
6 R’
R (le)

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

In certain embodiments of the invention, -X-Y- is -CH=CH-, i.e. compounds of
10 formula (If)



C -6-al kyl, preferably nethyl; or G -6-al koxy,
preferably nmethoxy. In certain enbodi nents of the

WO pst6sleh, R4 and R5 are bound together to foPEA/EP200TIQN2985
with the benzo noiety, whergirn -R4- R5- is -0-CH 2-O
. In certain enbodi nents of the invention, R6 is
hydr ogen, Ci -6-al kyl, optionally sypbstituted by CN or
OH, -(C - 6-alkylene)-NR gRh wherefn Rggand Rh are
each i ndependently sel ected {i C gen, or
G -e-al kyl; or wherein Rg and Rh
nitrogen to which they are bou1q1
nmenber ed het erocycl e conpri siiig on
het er oat onssel ected fromthe groyp—&f—nitrogen, oxygen
and sul fur; -(G -6-al kyRene) R&( @ -NRY1R) wherein Rland
R are each i ndepengént| ¥y _hydf ogeh;_@ - 6-al kyl ;
-(CG -6-al kyl ene) -NR yhie\ei n/R and R are each
i ndependent |y hydr oge G /6-a\kyl; or Rland R
together with the R whiQh they are bound
forma five or six menbgsed Réterocycle conprising one
or two heteroatons selected fromthe gro@@ of
ni trogen, oxygen and sul fur; -O benzyl, optionally
S ulsdréih RItEA° Byd RY® 1 aris Aefidddherdidlabod. - 6- al Kyl ,
C -6-al kyl, CGi-6-al koxy, halo-C -6-al koxy, nitro, or

CHERitain embodiments of the invention, -X-Y- is -CH, CH,-, i.e. compounds of

formula (Ig)

R
8
R10 R
R11
R’ R?
4
R N
N
R® N 0
6 R'
R (Ig)

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

In certain embodiments of the invention, R' to R® are not all hydrogen.
In certain embodiments of the invention, R' to R' are not all hydrogen.

The invention further encompasses an embodiment with the compound of formula

(I), wherein

X and Y are selected from the combinations of:
Xis C=0,and Y is O,

Xis CHy, and Y is O,

Xis O, and Y is CH,,
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nitro; halo; cyano; G -6-al koxy; hal o-G -6-al koxy;
hal o-C - 6-alkyl; -(G-6-alkylene)-C(OR f; wherein Rf

w0 200806838% ed from hydrogen; G -e-al kyl; C - 6- aPRDEP2000062985

phenyl, optionally substitutgd by one or nore hal o,
hal o- G - 6-al kyl, G -6-al kyl, G -6-al koxy,
hal)@lsquRBag({lifqg(b ¢nitro, or cyano, phenyl, optionally
subS|t|t ted by one or nore hal o, halo-GC -6-alkyl,
G -%isd¥kypnd ¥jis 6Haldtoxy, hal o- G - 6-al koxy, nitro, or

cy - ne) Rm wherein Rmis phenyl, a 5-
t 656G)Irrlérr‘g(e)rc-eg ﬁ{e:%g%drjgaryl 4- to 6- nenbered

R' lhét}’érctg?ycl oal kyl or 3 to 6-nmenbered cycloal kyl, each

hal
Ay TR bR L B NS IR Koy,
hal(@&:alkﬁelaft)k@()@) “NRIR 0, or cyano. In certain
gﬁbgdlﬁw n%lg éﬁe Ier%cg l%lsrt) I]t§6?tbdh droq)erh ﬂ_e}lkyl

P ondl
R* is (}@dfcfgea kyl ene) NR gRh,
C1_6—alkyl,
C1_6—alkoxy,

-(Cy¢-alkylene) _NR°RY,
wherein R® and R? are each independently
hydrogen,
-C(O)R’, or -S(0),R,
wherein R® is selected from the group of
hydrogen,
Ci-¢-alkyl, or
phenyl, optionally substituted by one or more halo,
halo-Ci.-alkyl, C;_¢-alkyl, C;.¢-alkoxy, halo-C.e-
alkoxy, nitro, or cyano,
or 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 the group of
hydrogen,
Ci-¢-alkyl,
Ci-¢-alkoxy; and,
phenyl, optionally substituted by one or more halo, halo-C,_-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,
benzyl, optionally subsitituted by halo, halo-C,.¢-alkyl, C;_¢-alkyl, C,.s-alkoxy,
halo-C,.¢-alkoxy, nitro, or cyano, or
phenyl, optionally subsitituted by halo, halo-C,.-alkyl, C;_¢-alkyl, C,.¢-alkoxy,
halo-Ci.¢-alkoxy, nitro, or cyano;

R’is hydrogen, halo, or C,¢-alkyl;
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wherein Rg and Rh are each independently selected from
hydr ogen, or C -6-al kyl, or wherein Rg and Rh together

WaWak/064185 ni t rogen to which they are bound f orPCHEP1008062985
or six menbered heterocycl e j@anprising one or two
het eroat ons selected fromthe group of nitrogen and

RY igm%lg,en;(a -6-al kyl ene)-C(O -NR 1R, wherein Rland R
areé each independently hydrogen, G -6-alkyl,
- (@l 6- al kyl ene) - NRkRL, wherein Rk and Rlare each
ir@&p p}q,ently hydrogen or G -6-al kyl; or Rland R
together with the nitrogen to which they are bound
f draln-&1f4alkel, or si x menbered heterocycl e conprising one
or-twy heteroatoms selected fromthe group of nitrogen
and ‘oxygeh. In certain enbodiments of the invention,
Rhals Chydikoggmror C -6-al kyl, preferably hydrogen. In
ce_rot_gi n_epbodinents all R8 to R11 are hydrogen. In
cert ai " €nbodi nents, R8 to R11 are independently

R’ ihyiodegen, ledo, I lsalkyll rorcartadlkoxyenbodi ments, RO is

o Bt e emopedhy i nay St PORE ahf: BERS
br-afar’- lin-ogids) penbledgtirens $,orR8 to R11 are

¢.1 ndependently hydrogen or nethyl. In certain
R l%nﬁ’gg‘?%ﬁms, R8 to RLO are hydrogen and R11 is nethyl.

Ci-¢-alkyl, optionally substituted by CN or OH,
-(Cy¢-alkylene) _NRER,
wherein R® and R" are each independently selected from hydrogen, or
Ci-¢-alkyl;
or wherein R and R" together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms
selected from the group of nitrogen, oxygen and sulfur,
-(Cy.¢-alkylene)-C(O)-NR'R,,
wherein R' and R/ are each independently
hydrogen,
Ci-¢-alkyl,
-(Cj-¢-alkylene) _NR*R},
wherein R* and R' are each independently hydrogen or C,.¢-alkyl;
or R' and R’ together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur,
-O-benzyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,
nitro,
halo,
cyano,
Ci-¢-alkoxy,
halo-Ci.¢-alkoxy,
halo-C,.6-alkyl,
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In certain enbodi nents of the invention, X is C=0 and
Yis O i.e. conpounds of fornula (la)wherein Rto R

wae@saesigef i ned herein above. In certain enbodPCERPR0T62985
the invention, X is CH2, anggYis O i.e. conpounds of
formula (I1b) wherein Rto R are as defined herein

ah kdeSLE@YREENDOdi ments of the invention, Xis O
@@&a %HZeq @) corrpounds of formula (Ic) wherein R

t d?hRnyir @Pt&maﬂéﬁﬂﬁﬁéﬂuﬂqé bEione ghmpse hdodwle-Sipralkyl, Cig-alkyl,

enbodl ha& %I‘ ention, Xis NR and Yis C=0
rﬁf’g 51P- Xé{ DIt OWREP8t n R to R are as

dé@negkﬂsﬁ@' 130088 b, FRELELD. S g%ﬂisf&&cﬁhg&ogpfﬁ 4106

i nventio conpounds
for rrulraer(lbﬂyd hkteroeydoamqtl@r Rtaﬁemembdecﬂ pyré(o;allhfér ei n

above. | n G §@idhaRUBRALIENL B Qe SNl AVENEAANe -

i's -CH:CH- S (?V\ﬁere

to R6 and(R8 zﬂloyl R].ﬁs aslk@(yahaldéfusradakb)dyen&rm oabgwme; | n

jo 1N nme softhe i nven tio -X-Y-_is,-CH

or b ArEEREY &B%ﬁﬁﬁ 8y SrRR AN DE Perghdpeic BASED ro

anﬁS-FR? t1§) -RLICHF)g-@S)def i ned herein above. In certain

enbodi mant?:(gg H}@ vention, RL to R6 are not all

hydrogen. FO&EFH AP efbodi ments of the invention, RL

to R11 ar erotHa) LOhwieaden is THe2;i nventi on further

npasses. an_enbodi mrent with the conpound of fornula
R’ 1§ rl)y(c)lr%e@pé Gae-alk yFb is

R%, R%, R', and R are each independently hydrogen, halo, C; ¢-alkyl or halo-C; ¢-alkyl.

The invention further encompasses an embodiment with the compound of formula

(I), wherein

Xand Y are selected from the combinations of:
Xis C=0,and Y is O,
Xis CHy, and Y is O,
Xis O,and Y is CH,,
Xis NR’,and Y is C=0,
X is NR’, and Y is CH,, or
X-Y is -C=C- or -CH,CH,-;
R'is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH, or
-(Cy.¢-alkylene)-C(O)-NR°R",
wherein R* and R” are each independently hydrogen or C¢-alkyl;
R’is hydrogen, C;¢-alkyl, or C,¢-alkoxy;
R’is hydrogen or halo;
R*is hydrogen,
halo,
Ci-¢-alkyl,
halo-C,.6-alkyl,
Ci-¢-alkoxy,
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X and Yare selected fromthe conbinations of: X is

C=0 and Yis O Xis CH2, and Yis O Xis O and Yis
WERRH6§185 NR7, and Y is C=O X is NR7, and Y iBCITZER000062985

X-Yis -C=C or -CH 2CH2-; B} .is hydrogen, G -6-alkyl,

optionally substituted by CN or OH,

- (-6 ahkkeng) - (O - NR aRb, wherein Ra and R are
each i ndependently hydrogen or Ci-6-alkyl; R2 is

hy&-bgermlkanyle- al kyl, Gi-6-al koxy, -(Gi-6-alkylene)-NR
R O B Pt Baipygach | ndependent |y
or Rc, ellnécR @de bcrlmqh togféh‘grtg lfrprn@a ring @mhgtbn ber@io-rgoiatykyhereny
DI Q0T SRS T EL T e
R®is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH,
-(Cy¢-alkylene) _NRER,
wherein R® and R" are each independently selected from hydrogen, or
Ci-¢-alkyl,
or wherein R and R" together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms
selected from the group of nitrogen and oxygen,
-(Cy.¢-alkylene)-C(O)-NR'R,,
wherein R' and R are each independently
hydrogen,
Ci-¢-alkyl,
-(Cj-¢-alkylene) _NR*R},
wherein R* and R' are each independently hydrogen or Cy.¢-alkyl,
or R and R’ together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen and oxygen;
R is hydrogen or C,-alkyl;
R%, R%, R', and R are each independently hydrogen, halo, C; ¢-alkyl or halo-C; ¢-alkyl.

The invention further encompasses an embodiment with the compound of formula

(Ia), wherein

R'is hydrogen, or
-(Cy.¢-alkylene)-C(O)-NR°R",
wherein R* and R” are each independently hydrogen or C¢-alkyl;
R*is hydrogen;
R’is hydrogen;
R*is hydrogen or halo;
R’is hydrogen;
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al koxy, nitro, or cyano, or Rc and R together with the
nitrogen to which they are bound form

WO s@BMckiBe- | , 3-di one, -(C -6-al kyl ene)-C(O R fPCTRAR2087/062985
Rf is selected fromthe graoup _of hydrogen, d -6-alkyl,
G - 6-al koxy; and, phenyl, optionally substituted by

Ifigqug;eﬁqhe hal o, hal o-CG -6-al kyl, G -6-al kyl,
% koxy, hal o-Ci-6-al koxy, nitro, or cyano,

be@uzsyqlk}’ldmﬂoﬁﬁlé)r supsiatykest by €Nt ed by hal o,
[ 06 4 | )
R, gle_, %1@1 g “3 E}Qc’h 191¢p§n@éth% h’yd e1§ ofthk8xy

oXy, nitro no or phenyl,
optionally subsitituted by halo, hal o- G - 6- aIkyI,
G -6-al kyl, G -6-al koxy, halo-GCi -6-al koxy, nitro, or
cyano; R3 is hydrogen, halo, or G-6-alkyl;R4 is

hyﬂ{qufegmon %ﬁh?r%&(ﬁnﬁ%@é aﬁoegrsr%o(alugent vgﬂﬂhl@ét)mglo&nd 0 formula

oxy, or -0-C 2-io0-
(Ib)Ryhegeimydr ogen, hal o, Gi-6-alkyl, or G -6-al koxy;

R'is hydrogen;
R*is hydrogen or C,¢-alkoxy;
R’is hydrogen or halo;
R*is hydrogen or halo;
R’is hydrogen or C,¢-alkoxy;
R®is hydrogen,
Ci-¢-alkyl, optionally substituted by CN,
-(Cy¢-alkylene) _NRER,
wherein R® and R" are each independently selected from hydrogen, or
Ci-¢-alkyl,
or wherein R and R" together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms
selected from the group of nitrogen and oxygen;
-(Cy.¢-alkylene)-C(O)-NR'R,,
wherein R' and R/ are each independently
hydrogen,
Ci-¢-alkyl,
-(Cj-¢-alkylene) _NR*R},
wherein R* and R' are each independently hydrogen or Cy.¢-alkyl,
or R' and R’ together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen and oxygen;

R%, R%, R', and R'! are each hydrogen.

The invention further encompasses an embodiment with the compound of formula

(Ic), wherein

R'is hydrogen, or
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or R4 and R5 are bound together to forma ring wth

the benzo noiety, wherein -R4- R5- is -O(CH 2)n-O
woL@Be6a18h is 1 or 2, R6 is hydrogen, C -6-al kpdT/EP2007/062985

optionally substituted by CNsar OH,

-(Ci -6-al kyl ene)-NR gRh, wherein Rg and Rh are each

I nele | : f hydrogen, or G -e-alkyl;
z‘o:ﬁfhpﬁggﬁﬁt%agﬁ%ﬁ%ﬁ%gg%%r with the nitrogen to
R igHivdrogeney Casalkybund forma five or six nenbered

Rﬁ?ﬁ{ﬁ;%){cl e conprising one or two heteroatons sel ected

o

.. e group of nitrogen, oxygen and sul fur,
R*is (hgidraenl kyl ene) - C(O) - NR 1R, wherein Rland R are each
[ rl%ieooendent |y hydrogen, d -6-alkyl,
(G -6-al kyl ene) - NRkR1, wherein Rk and Rlare each
i fdepakdent |y hydrogen or C -6-alkyl; or Rland R
tqg;et_alTEr with the nitrogen to which they are bound
forma tPve or six menbered heterocycle conprising one
orhalowg, hatkexgatrons sel ected fromthe group of
ni pr gen, oxygen and sul fur, -O benzyl, optionally
substEEdE@d by one or nore halo, halo-Gi- 6-al kyl,
R’ i€ hydr@ekytalo, @, -adlalL k@ - diedxg; C - 6-al koxy, nitro, or

a nitro, . . . .
r Rc%ng%s are bound together to form a ring with the benzo moiety, wherein
REY-R- s —0-(CH;),—O—whereinnis 1 or 2;

R®is hydrogen, or
Ci-¢-alkyl, optionally substituted by CN;
R%, R%, R', and R'! are each hydrogen.

The invention further encompasses an embodiment with the compound of formula
(Id), wherein

R'is hydrogen, or
Ci-¢-alkyl, optionally substituted by CN;

R*is hydrogen or C,-alkyl;

R’is hydrogen or halo;

R*is hydrogen, halo, or C;-alkoxy;

R’is hydrogen, halo, C; ¢-alkyl, or C,¢-alkoxy;

or R* and R’ are bound together to form a ring with the benzo moiety, wherein
REY-R- s —0-(CH;),—O—whereinnis 1 or 2;

R®is hydrogen, or
Ci-¢-alkyl, optionally substituted by CN;

R”is hydrogen;

R%, R%, R', and R'! are each independently hydrogen, halo, or C, ¢-alkyl.

The invention further encompasses an embodiment with the compound of formula

(Ie), wherein

R' to R’ and R’ to R'! are hydrogen; and R* is halo.
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hal o, cyano, G -6-al koxy, hal o-C - 6-al koxy, hal o-d-

6-al kyl,-(C -6-al kylene)-C(O R f, phenyl, optionally
W@ esioesisiit ed by one or nore hal o, hal o- G - 6- aP&I/EP2007/062985

G -6-al kyl, G -6-al koxy, halx-G -6-al koxy, nitro, or

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

to 6-nenbered heteroaryl, 4- to 6- nenbered

het er ocycl oal kyl or 3 to 6-nenbered cycl oal kyl, each
Prefgpred eprappyndsytidhq myerdpntije:one or nore hal o,

al kyl, G -6-al koxy,
Ef%ﬁﬁ C@Pp%m%#%%QV““H?E? or cyano; or R5 and R6 are
{5-dhdorach-{ (@geiohEH, 3H0-spidd mlﬂanlzi)ﬂil@rWl ﬂhpﬁpbﬁdhﬁi—ﬂZ@l)mlb(ﬁ{yY ~1H-indol-
erein -R5- R6- is -O(CH 2)n-(O- -0 (CH)n-O

7-y\gt&r%itHlS is 1 or 2; R7 is hydrogen or G -6-al kyl: RS,
2- {é?enlofél@ (ﬁefao Mmr@l@ﬁpheﬂz@ﬂﬁ@ﬁnd@pﬁﬂeyldmmr@g)eﬁbonyl -1H-

al o-G -6-al kyl. The invention

lnd?u¥V%éfb%g%%ﬁ$é§§E§nlﬁ enbodi ment with the compound of
fSlEMHf@IHll}ldolV‘f@D @irBoﬁsfcfigﬁ s\ﬁlﬁ{ﬁbéﬁﬂoﬁ%ﬁq £ fp%ﬁtlﬁﬂ -3- one, and

onbi nati ons of 0,
(%cl@orq(lﬂsmdpl %Iﬁacaybp%ylbﬁgluoro 3H sp1ro[2 benzofuran 1,4' p1per1d1n] 3-

one.

Preferred compounds of formuly Ib:
[5-chloro-2-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-indol-7-
yl]acetonitrile,
1'-({5-chloro-7-[2-(4-methylpiperazin-1-yl)-2-oxoethyl|-1H-indol-2-yl}carbonyl)-3H-
spiro[2-benzofuran-1,4'-piperidine],
1-[5-chloro-2-(1'H,3H-spiro[2-benzofuran-1,4'"-piperidin]-1'-ylcarbonyl)-1H-indol-7-yl] -
N,N-dimethylmethanamine,

1'-{[5-chloro-7-(morpholin-4-ylmethyl)-1H-indol-2-yl | carbonyl}-3H-spiro|2-
benzofuran-1,4"-piperidine],
1'-[(5-chloro-1H-indol-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4"-piperidine],
2-[5-chloro-2-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-1H-indol-7-yl] -
N-[2-(dimethylamino)ethyl]acetamide,
1'-[(5-fluoro-1H-indol-2-yl)carbonyl|-3H-spiro[2-benzofuran-1,4"-piperidine],
1'-({5-chloro-7-[(4-methylpiperazin-1-yl)methyl|-1H-indol-2-yl}carbonyl)-3H-spiro|[ 2-
benzofuran-1,4"-piperidine], and
1'-[(4-bromo-3-methoxy-1H-indol-2-yl)carbonyl|-3H-spiro[2-benzofuran-1,4'-
piperidine].

Preferred compounds of formula Ic:

1'-[(3,7-dimethyl-1H-indol-2-yl)carbonyl]spiro[ 1 -benzofuran-3,4"-piperidine], and
1'-[(3,6,7-trimethyl-1H-indol-2-yl)carbonyl|spiro[1-benzofuran-3,4'-piperidine].

A preferred compound of Id:
{2-[(5-bromo-2-0x0-1,2-dihydro-1'H-spiro[indole-3,4"-piperidin]-1'-yl)carbonyl | -5-
chloro-1H-indol-1-yl}acetonitrile.



10

15

20

Xis NR7, and Yis CO Xis NR7, and Y is CH2, or X-Y
is -C=C or -CH 2CH2-; Rl is hydrogen, G -6-al kyl,
W@pioBo6sBI y substituted by CN or OH, or PCT/EP2007/062985

-(G -6-al kylene)-C(O -NR aRs wherein Ra and R are
each i ndependently hydrogen or C-6-alkyl; R2 is
hyﬂ{qu\?é?ltll%galsg eﬁk&ﬁbassé%rthgo&p&lﬂﬁg)6onrﬁ§dd &), hyAraegnio), (1d),

i s hydrogen, hal o,
(Ie)hHPe o Igbfoglaagt in e PEEvANtRIX YT tﬁ@at@wuﬁ ofel‘/ankwyheaolwpfcm@wn,

chrng ﬁeﬁHza H}’el 1na?})foj)r1la% £Q8&sh o res(;in, ﬁv&lclfrwloswope hrotic
G -6- oxy,; an are ondtogether to rma

syndliomg, obgebsitehontyasice diesirdery anogie ped deprigive Riordess. - O- (CH
2)n-O wherein nis 1 or 2; R6 is hydrogen,

QI(TCEQ?Q{’%%(I%}|a§§%§19(ﬂﬁ)*{gsﬁ§?‘%%§éﬁﬁ%l ng ifibn %griﬁng a

are e
compedegeh dentuly (Isdlactied (fo) oiiihyk d@fémr (dg), 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.

The invention further encompasses the use of a compound of formula (1), (Ia), (Ib),
(Ic), (1d), (Ie), (If), or (Ig) for the preparation of a medicament which is useful against
dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of vasopressin,
liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety and depressive

disorders.

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

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

R R?
4
R OH
N
R’ N (0]
\
R R
11
with an amine of the formula 1
RY
R10 R8
R /X
Y
N
(1)

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



C -e-al kyl, or wherein Rg and R together with the
nitrogen to which they are bound forma five or six
WOoremwneesass het erocycl e conpri sing one or two hePEr/BRI00TIE62985
sel ected fromthe group of njgtrogen and oxygen,
-(CG -6-alkylene)-C(O-NR 1R, wherein Rland R are each
i ndependently hydrogen, d -6-al kyl,
- (G -6-al kyl ene) - NRkR1, wherein R and R are each
i daepspdant iybordiaenigahe spmpousd AfkE inwntiRpgeg e manufactured
r 0 0 .
S F S R A I R TR LTl (I
or two heteroatons selected framthe group of nitrogen
and oxygen; R7 is hydrogen:or dj- Ral kyl; R8, R9, RI0,
and R11 are each independent dr ogen, hal o,
C -6-alkyl or halo-C - 6-alk e invention further
enconpasses an enbodi nent Mt h hefcompound of fornul a
(la), wherein Rl is h%ﬂrogen, Y
-(G -6-alkylene)-C(OFNR &Rb,{ whegrein Ra and Ro are
each i ndependent IR « 0 -6-alkyl; R2 is
hydrogen; R3 is hyd

(I-1)
5  with an electophilic reagent of formula R'-hal, to give a compound of general formula (I)

as defined herein above.

The synthesis of compounds of general formula (I) will be described in more detail below

and in the examples.

10 General scheme A

3 3
R 2 R 2
R
4 . R
R OH R A
AN A HOBt, EDC AN
—+ _——
R’ N 0 H Et,N, CH,Cl, R® N 0
R® R’ R® R'
1| I

wherein A 1s:

wherein
X and Y are selected from the combinations of:
15 Xis C=0,and Y is O,
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R4 is hydrogen or halo; R5 is hydrogen; R6 i s hydrogen,

or C-6-alkyl, optionally substituted by CN, R8, R9,
WER1®B/0681685 R11 are each i ndependently hydrogen BCT/ER1007/062985

The invention further enconpgsses an enbodi ment with

t he compound of fornmula (l1b), wherein Rl is hydrogen;

R2 v & dydnpgenser C - 6-al koxy; R3 is hydrogen or hal o;

4 i s hydrogen or halo; R5 is hydrogen or G -6-al koxy;

R6 X & Gwaddogies:HaO - 6- al kyl, optionally substituted by

CN, v : (k= 6- abkylene) - NR gRh, wherein Rg and Rh are

eac)ﬁlsilﬁiég%%gg%t i y 'sel ected from hydrogen, or

G -%isaVkyhnd ¥ris Ghlerasi n Ry and Rh together with the

ni %—G}(gi?ﬂd:%-‘é@i—éﬂ ﬁt:ﬁg:y are bound forma five or six

merber ed “het er o€yér'e”conpri sing one or two heteroatons

sel ected fromthe group of nitrogen and oxygen;
Corlflﬁcgler%adg ;ﬁ)ggoﬁr lu?ep ﬁ%/ -8%‘) léog e%r’élgar%g via eSS40 (:(I)_\l)lzI‘p‘illrrllgr RS 2§31 2-
carboxylic acid (II) and a compound of formula (A-H), wherein A is defined as

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

general procedure I.

General scheme B

R? = R? .

4 4
R \ A . NaH, DMF R \ A

R'

5 + |

R I\{ 0 hal R° I\{ 0
R6 H RG R1
I-1 I-2

Compounds of formula (I-2) (compounds of formula (I) wherein R' is different from H),
can be prepared by alkylation of the indole derivative of formula (I-1), with an
electrophilic reagent 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
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d -6-al kyl, -(G -6-al kyl ene)-NRkRL, wherein Rk and
Rlare each i ndependently hydrogen or G -6-al kyl, or
WERIWAMHedR83 oget her with the nitrogen to which tPE)ER2087/062985
bound forma five or six nem@ered heterocycle
conprising one or two heteroatons selected fromthe
grpup of nitrogen and oxygen; R8, R9, RIO, aan Rll,are
. each hydrogen. Rhe inventign f Ry ther enco ”

I ment t he conp M

X hydr@@%ni, or-E—6- aI P ona1—|—y>su '

R by CNMER2 i s Qyél)rogen &~ C 6-%I ky?; R3 i< hydrogen;
R4 |sN1ﬁydrogen hal o, -6-'al kyl, G -6-al koxy,
haino- G - 6- al koxy, or-<0-C 2-i%- al kenyl; R5 i dla
hydrogen, halo, G~6-alkyl, or G -6-al koxy, or R4 and

R5 Rar e gpound get her tofgrmarlng wWth the benzp

RDe wherei n -R4- R5- ifs -® (CH 2)n-O whe elnnls

>-R& is hydroger®

0 NBS

VI

II-¢c

Substituted indole 2-carboxylic acids can be prepared according to the general scheme C.
Indoles V are obtained by a Fischer indole synthesis from an aryl hydrazine 111 and a a-
ketoester IV. Saponification gives an acid of formula II-a. Alternatively, Boc protection of
the indole nitrogen gives VI. Selective bromination of the methyl group in the 7-position of
the indole using NBS affords VII. Subsequent nucleophilic substitution of 7-bromomethyl
indole intermediate VII with NaCN or a secondary amine yields intermediates VIII and IX,
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

Boc = tert-buthoxycarbonyl

EDC = N-(3-dimethylaminopropyl)-N’-ethyl-carbodiimide hydrochloride
HOBt = 1-hydroxybenzotriazole

DMF = N,N-dimethylformamide

DMSO = dimethylsulfoxide
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C -6-al kyl, optionally substituted by CN, R8, R9, RI10,

and R11 are each hydrogen. The invention further
weaesnsEsses an enbodi ment with the conmpound oPCT/BPI90T/@62985

(Id), wherein Rl is hydrogemng _or G -6-alkyl,

optionally substituted by CN; R2 is hydrogen or

DM@P’ﬁzﬁﬁﬁﬁéJ(hylaBﬁnbiy grogen or halo; R4 is hydrogen,
hal o oxy; R5 is hydrogen, halo,

TFACH 1eflwgregetic geidGi - 6- al koxy: or R4 and RS are bound
together to forma ring with the benzo noiety, wherein
-R4- R5- is -O(CH 2)n-O wherein nis 1or 2; R6is

hyﬂfe%?rﬂ)ouﬁﬂs SH thB g?ésgﬁrflmve‘ﬂﬂbh QAL Y 18 4B idyt \NB@H Y YeNetected

R7 |Is dr ogen; , and R11 are
anF?fa@ﬁ‘éH@@thy hydr ogen, halo, or G -6-al kyI The

i nvention further encorrpasses an enbodi nent with the

conpound of formula (Ie)VdAEHd¥n Rl to R3 and R5 to
Maf3lidl @gethydlr ogen; and R4 is hal o. Preferred conpounds

of the invention are: Preferred conpounds of fornula
| alhe human Vla receptor was cloned by RT-PCR from total human liver RNA. The

b SRLAQRysl diBeIBK kbeRidPlatdie ?e?f 4o BhBrm th
© é-%l %I n?{cr ‘é ca(r:bonyF 5_]]1 !le5 %cf % acet %ﬁflrnig 8 rm e
identity of the ampliﬁed sequence. To demonstrate the aff1n1ty of the compounds from the
present invention to the human Vla receptor binding studies were performed. Cell
membranes were prepared from HEK293 cells transiently transfected with the expression

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

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

equation.
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2-{5-chl oro-2-[(3-0x0-rH, 3Hspiro[ 2- benzofuran-1, 4

peridin]-r-yl)carbonyl]-IH ndol -

WO 2008068183N- di et hyl acet
r-[(5-chloro-IHindol

am de,

_p|

PCT/EP2007/062985

- 2-yl )_cprbonyl ] - 3H spi ro[ 2- benzof

uran-1, 4" -pi peridin]-3-one, and
r-[(5-chl oro-| fFindol§2-yt)carbonytjj-5-ftuworo-3Hspiro
[ 2- benzof ur an- || E4ampleperpidi n|Ex3mpbane. pRf ef er r ed
conpounds of farnuly [b:
[ 5- chl or 0- 2- (r H, 3H spi r d[33 benzbf urjand.#2 4'|- pi peri di n] -
r-yl carbonyl)-Il|Hindol-7- yl]acetonitrile,
r-({5-chl or o- 74[ 2-% 4- wet/¥| p| pek?azin-1-6¢1)- 2- oxoet hyl ]
-1 H i ndol - 2-yl }icar ponyl ) HSpII‘ [2-Db offur an-
|, 4" -piperidine] LP 77% E st
| -[5-chloro-2-(l"H 3H s%[ reo[ 2- bf4nzof ug ah- I, 4' - pi peridi
n]-1"-yl car bonyt)y=tHindot=7ryt1=
N, N- di et hyl met hanam ne,7. 75 { 15 8.44
[ 5-chl oro-7- (marpholin-4-yl met hyl) - Hindol - 2-yl ] car bo
nyl }-3H spiro[ 2- Renzof LTrEEQn- |, 2 - pi p&01 dijne] ,
-[(5-ch|oro-|H—indoI I)carbonyl] 3Hspiro

[ 2- benzofuran- |I, £ -pi D@F 6di ne]26 2- 8.14

SChIor02 IH H-)|ro 2r uran-
[ - pi peri d|(n] % -yl r‘§r6$£1n Yl \4162 ia%l S7-yl]- N

(di et hy

fofe(cgnmoga%gﬁ f?ar% f&% snd iy et ar?ﬁér@fmeﬂsﬂﬂt%%ﬁ phyprmaceutically

usalf)lg 2B1@naefien aslts dan‘be'ul@é@z%ﬁhé’d&h@ﬁlents, e. g in the form of
4- met hyl pi perazi n-|

' -({5-¢chloro-7-]

yI)meth I

harmaceutical
% -l Hin

pre%ﬁtl(zlSyTl}%@}%gﬁ% 1cgl|_p;r§{ﬁr@t5{nz cany g g@pwséﬁg orally; e.g. in the form

of t!lblé‘ts, cBhi@@ Rdiides) Qﬂ]ragte@é" “Aard and soft
-[(4- hoxy- | Hi ndo

SUSR?HFIQHEJ ehyordiniaistration can, hppyevyer il

br omo- 3- ne

glelatlne capsules, solutions, emulsions or
2 car bonyl | - 3H
s,q)el]e effected rectally, e.g. in the form of

Slr

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

The compounds of formula (I), (Ia) to (Ig) 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 polyols etc.

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

polyols, saccharose, invert sugar, glucose etc.

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

vegetable oils etc.

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

semi-liquid or liquid polyols etc.
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Preferred conmpounds of fornula Ic:
-[ (3, 7-di et hyl -1 H i ndol - 2-yl ) carbonyl] spiro
W@ boobeetass ur an- 3, 4' - pi peri dine], and PCT/EP2007/062985
r-[(3,6,7-trimethyl -l Hindals2-yl)carbonyl] spiro
[l-benzofuran-3,4"'-piperidine]. A preferred conpound
ofmbgkover, the pharmaceut1cal preparations can contain preservatives solub1l1zers,
{2-1(5-brono-2-oxo-1,2-di hydro-rH spiro[indol e- 3, 4" - pi
stabglez,ersdwﬁtjtmgag@)t@ grrmlm@qr} sweeteners, colorants, flavorants, salts for varying

the ggr;ljgglrlp Ilsegélg@? Eﬁﬂg,O%%;O@?u de[ggﬂ’ﬂfsto? gl?ﬁ%’fmﬁlf ' 'i?’%?tcla ?‘IS(? %:ﬁt?(’am still
(ﬁh@ﬁbwpp@HG?UY($@@ﬂe$ﬂ$?paﬁr (Ig) for a use in the

prevention or treatment of dysmenorrhea, hypertension,

C hfkférﬁoga%ecgﬁ & Ey@vﬂdﬁﬁ @wde{’]lﬂﬁﬂpﬁrﬁpv(fﬂ cho%?s%r e %‘9&1 fthe individual

vasopres , f"ver cirrhosis nep rotic syn
reqobgeays weeaclo ppuicslay easei Bogederal, imthe aaseyofama adlapne@smmea daily

sor.der.s. Vi n

dos%ao? %gg%tﬁltoi tyalﬁo% %ﬁ;g%{é P?m%lﬁl)ﬁ% co“:fnﬁogmr%laosf;ggﬁergl formgla (P should be
appfamriad, altifdygh thé aqve(uipipr; 11r(11t«:)n algd 3 ¢Xc(ed:d£):1 wlr(ehfn)epesmry

(Ig) whi ch pharnaceutical conposition i s useful

eq%flovg%% @Qr%rgfepﬁ strat)é R ]é Qe% PnVFnt(f vovﬂhgutq%%tﬁlg it, All
ure tetSecrietion

tmnpmmuhesmsgnmephdqmﬁnC&ﬁnﬂrone, obsessi ve conpul sive

di sorder, anxiety and depressive disorders. The

pharnaceutlcal conposi tiQn further conprise at

| east one pharnaceutlcaﬁﬁy—ggﬁ%ptable exci pient. The

i nvention further enconpasses the use of a conpound of

f Ofabidteof(thg folloharg canhimsitiofl ard maglitiyturdd @)the (1$ifa) maoner:

(Ig) for the preparation of a nedicanment which is

useful agai nst dysmenorrhea, hypertension, chhgnic

heart failure, inappropriate secretion of ressin,

liver cirrhosis, nephrotic syndrone, obsessive
Actonyphstaicee di sorder, anxi ety and depressive disorders.
Lacld2e @ certain enbodlnent t he conpound of th%5invention

canh be manuf actured accordlng to a process conpri sing
Combheardt ep of reacting a conpound of fornula (I6l):

Microcrystalline cellulose 34
Magnesium stearate 1

Tablet weight 100

Example B

Capsules of the following composition are manufactured:

mg/capsule
Active substance 10
Lactose 155

Corn starch 30
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with an amne of the fornula 1 wherein RL to R6 and R8

to R11 and X and Yare as defined above.In a certain
werinsaesrent , t he conpound of the invention canP@EEP2007/062985

manuf act ured according to aqgrocess conprising the

step of reacting a conpound of fornula (1-1): with an
Tal€! €ctophilic reagent of fornula R'-hal, to gkgve a

conmpound of general fornmula é@) as defined herein

above. The synthesis ofapsipolivgishbf gener &00f or mul a

(1) will be described in nore detail below and in the

exﬁﬁpicﬁw?e suBBARFR | ac RSO SR cdin WREHELD f&tlg%hix%‘ﬁ{ LikeXafthen in
. Xis C=O, and

Y are selected fromthe conbinations of: C=0,
a copminugnx nhas hepTheméxtieds ©luked & Be rainer, Yiegalgipnddxd fhereto

o gy S M o i

prepared via an ami de coupllng bet ween an i ndol e 2-
carboxylic acid (11) andxamptafpound of fornula (A-H),
mherein A is defined as hereinabove. The usua

i gg%ﬁwﬁg‘gftBE%lR)‘?/ﬂhgc&HﬁéM‘uddﬁTrE he Rk el be used to

he am de coupf I ng e 2-car oxyllc aci ds
(I'l) are either conmmercially available or readily
prepared using procedures described hereimgfugr. The
compounds of fornula (A-H) are either commercially
ActR¥ihspRlce or prepared using nethods known insthe art

starting from
Suppository mass 1285

Total 1300

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

individually in wax paper or metal foil.

In the following, the synthesis of compounds of formula (I) is further exemplified:

EXAMPLES
General procedure I - amide coupling:
To a 0.1 M stirred solution of an indole-2-carboxylic acid derivative of type (1I) inCH,Cl,
are added EDC (1.3 eq), HOBt (1.3 eq), EtsN (1.3 eq) and the amine derivative (A-H, as
defined above, 1 eq). The mixture is stirred overnight at room temperature and then
poured onto water and extracted with CH,Cl,. The combined organic phases are dried over
Na,SO, and concentrated in vacuo. Flash chromatography or preparative HPLC affords a

compound of formula (I).

General procedure II - alkylation:
To a 0.1 M stirred solution of a derivative of general formula (I-1) in DMF is added NaH

(60% in oil, 2.1 eq.). After stirring the mixture at room temperature for 30 min. the
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commercially available materials. General schenme Ais
hereinafter further illustrated with general procedure
WO 20080683881 schene B 1-1 1-2 Conpounds of for neCHEPZDOZ)62985
(conpounds of forrmula (1) whgrein Ris different from
H), can be prepared by al kylation of the indole
elec%f)hl\h@tréa\é?anﬁ{l thlr MUl & (idadded. the Miglrsb @tﬁrréd)ﬁhéddlt?onal 14
reagent of formula Rl-'hal (conmercially available
housnetr6di°k anditherspoiard on@r%eﬂerraaﬁh aptr@gtepitBrefhyl a¢etage. The combined
orgéhé‘ﬁﬁ%%ﬂ r@ﬁﬁ%&gvér%@?@eéﬂ&’ grﬁ?atécgmls)ac@(; %E’fﬁ%ﬁﬁ{ne%r
us e am de coupling as escrl he gener 4l
PremhteWé{ELC ctorels die coetrepandhg garepaveaol peneofl fermius (FH |
TFA R R' 2. LiOH Substituted indole 2-carboxylic
aci ds can be prepared according to the general schene
C. Indoles V are obtained by a Fischer indole
synthesis from an ar \Brepardtiaizphazids/ll and a a-
ket oester 1V. Saponification gives an acid of fornula
Il1-a. Alternatively, Boc protection of the indole
Acidilt 3-Ghkiro di yasoMethybe Heimidblee? -barbaxyistacidn of t he net hyl
group in the 7-positi8p of the indol e using NBS
affords VII. Subsequent ifi c substitution of
7-brononet hyl indol e int iate\ VIl with NaCN or a
secondary amne yields in ernidi aP8s VI 11 and I X
respectively. After N—de otection and saponification
of the ester noiety, t e’correspondlng car boxylics

acids Il-b and II-c are_obt ai ned.. Abbrevi ati ons used:
64 larop-mathy enyl )zhydrazono]-propionic acid ethyvl ester

To a stirred solutlon of 0.55 g (2.85 mmol) of (4-chloro-2-methyl-phenyl)-hydrazine in

acetic acid (5 ml), was added 0.34 g (2.91 mmol) of ethyl pyruvate. The mixture was stirred
2 hours at 35 °C, poured onto an aqueous solution of sat. NaHCOj3 and then extracted with
ethyl acetate. The combined organic phases were dried over Na,SO4 and concentrated in
vacuo, to afford 0.702 g (97%) of 2-[(4-chloro-2-methyl-phenyl)-hydrazono]-propionic
acid ethyl ester as a light orange solid.

b) 5-Chloro-7-methyl-1H-indole-2-carboxvlic acid ethvl ester

To a solution of 0.70 g (2.75 mmol) of 2-[(4-chloro-2-methyl-phenyl)-hydrazono]-
propionic acid ethyl ester in a sealed tube was added toluene (10 ml) and amberlyst 15
(1.60 g). The reaction mixture was heated at 120 °C over the night.The reaction mixture
was concentrated under vacuo and purified by flash chromatography (5iO2, EtOAc/Hex
1/6) to afford 0.22 g (34%) of 5-chloro-7-methyl-1H-indole-2-carboxylic acid ethyl ester as
a white solid. ES-MS m/e (%): 238.1 (M+H").

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

To a solution of 0.22 g (0.9 mmol) of 5-chloro-7-methyl-1H-indole-2-carboxylic acid ethyl
ester in CH,Cl, (10 ml), 0.21 g of di-tert-butyl dicarbonate, 0.13 ml of EtzN and 23 mg of
DMAP were added. The reaction mixture was stirred at RT for 2 hours, poured onto an
aqueous solution of HCI 1M and extracted with CH,Cl,. The reaction mixture was

concentrated under vacuo and purified by flash chromatography (SiO2, EtOAc/Hex 1/9) to
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35

Boc = tert-buthoxycarbonyl EDC =

N- ( 3- di et hyl am nopropyl ) -N -et hyl -carbodii m de
Woydsoei1BDri de HOBt = 1- hydroxybenzotri azol e DRMET/EP2007/062985

N, N- di met hyl f or mani de DNBO_%4dinethylsulfoxideDNAP =

4-di met hyl am nopyridine TFA = trifluoroacetic acid The
affotr® UB@ %r@ﬁ%W)f §J3310|96 erﬁ%yl' MUBRL T 214 GXYxDid ac¥d Rtert-butyl ester 2-

activity, whi may déetected as descri bed bel ow
ethyliegterasta Nght yelmt Seﬁhhdal & Met hod: The human Vi a receptor

was cloned by RT-PCR fromtotal human Iiver RNA. The

codlng sequence was subcloned in an expreSS|on vect or
mno g el ot ahfidiearbdrevlic dadtl vityltebter 2-ethyl ester

d :
r f
To Q@Lfééﬂn gldo ?(?g kp]e@ ﬁ‘ﬁﬁol?gg g% :?(?] 3en%§131t H@o% {ﬁb 'Ei#a}{bo%k; D& 1-
tertf‘t&lt}d pstor 2-Jethytlesnay 13(1@114 @8 m\l@ﬂﬁﬂg@ﬁ fooomeslicci@ahlde (NBS) and 11 mg
of teR AL PR igh ™ RloPTer st AT R B R 51 oo
andl dobbd doemre e The vadchiinide Walfllevddndt grdodhe @ﬁik/entﬁf@go@a‘d under

S are resu fresh are | C

red GG U 46 BT RRE Y O oMo PR MO A Rl 2
dicaxblpusit ald tioreaHutyl. eéter"Z%ﬂiVDé@éreis adigkt ldolvnablipriiepeduct was

i nhi bitor (Roche P ag&ggtics)). Honogeni zed with
d“%%ﬂ??ﬁdﬂth%ﬁmqﬂ?m'ﬁﬁ nicated on ice for 2x 2
mnutes at 80%intensity (Vibracell sonicator). The
prepargtlgn is %entgfoo d 20 n1n at 509 g .tt4C t he

Q-/1 QA YI4RAOle A Q : C

To 4 MiorRbf B0 Q@@ nﬁﬁol’ff@f 3‘2—%9019@91%9@(5 5- cﬁnﬁroﬂﬁaél@—tl y §1carb0)9rhc

r esuspended 5 SIS Sucrose 20
acid 1-tert-butyl ester 2 ethyl ester in DMSO (10 ml) at RT 012 g of sodium cyanide was

added. The reaction mixture was stirred at RT for one hour, poored on a saturated aqueous
ammonium chloride solution and the product was extracted with EtOAc. The combined
organic phases were dried over Na,SO, and concentrated in vacuo. Flash chromatography
(Si0,, EtOAc/Hex 9/1) afforded 0.31 g (36%) of 5-chloro-7-cyanomethyl-indole-1,2-
dicarboxylic acid 1-tert-butyl ester 2-ethyl ester as a light yellow oil.

f) 5-Chloro-7-cyanomethyl-1H-indole-2-carboxylic acid ethyl ester

To a solution of 0.30 g (0.8 mmol) of 5-chloro-7-cyanomethyl-indole-1,2-dicarboxylic acid
1-tert-butyl ester 2-ethyl ester in CH,Cl, (8 ml) at RT was added 2 ml of TFA. The reaction
mixture was stirred at RT for one hour and concentrated under vacuo. The crude was
taken up in EtOAc and neutralized with aqueous NaHCO3. The combined organic phases
were dried over Na,SO4 and concentrated in vacuo. Preparative HPLC (30% CH3;CN /
H,0) afforded 81 mg (35%) of 5-chloro-7-cyanomethyl-1H-indole-2-carboxylic acid ethyl
ester as a white solid.

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

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

protein concentration is determ ned by the Bradford
woreaoRoeB18hd al i quots are stored at -800C unti | PCIEEP20BT062985
bi ndi ng studies 60ng Yttriumssilicate SPA beads
(Arersham) are mxed with an aliquot of nenbrane in
bi ndi ng buffer (50 MM Tris, 120MM NaCl, 5 nM KO, 2 nM
CaCIZ 10 WM oCIZ) for 15 n1nutes wi t h m Xi ng. 50ul

H eehl i1 H-indole-Adarbaxylic asikbh wel | of

50u| f 4 nM
' ed Chem cals). For

a 96 mell plate foI
3H Vasopressin (Anerican
total binding measurenen oi nding buffer are
added to the respective wells, for non-specific
bi ndi ng | OQul of 8. 4 Qtd vasopressin and for

conmpound testing ICC#%E/ﬂ a serial dilution of each
compound i n 2%OMSO. plate is incubated Ih at room

a) 5t @éjg?gé %tﬂd{@’hoﬁg Nt Pgl{ye{’f%?(iiHlmm)g ?Eqr\a% a@iﬁ%tm_f? LaL ed on
To ssutiacoed] g dhieaniolvel 7 bemdomatﬁlal Sshmm&lql&é,d dloarboxyhc

acid S T, SRS e, BE A DTt B D00 e W e
The' @9&%%%&&@%@ Lt1r§e>8|-zft '4b )’C%‘ldoﬁer}ﬁ)ulf'anﬂ %oﬁ&hfrh‘ﬂeéhﬁger vacuo. The
usi ng %ucrusso f equati on. The conpounds of

cruqiq)wmﬁ@okvpgl in gRlaCle I( h)n)ta@d(ap §Y> &3 ndeaif [T Fég«vqsméﬁed and stirring was
conﬂﬂéééi‘g\éé? gégg? Prb ar&&%%ﬁ@ﬁ%o@o @ﬁf—*bﬁ' /C}[ﬂz@)aiff&déaaé?a R (62%) of 5-

I ca

chlgphat- mmlmcﬁalylrmtbﬁalr}&umdmg—z cimmmcrph@bﬂtqs@aas colorless oil.
preparati ons can be admi nistered orally, e.g. in the

b) 5L OAMOY B Bli%.4 ARRURM 1§ ARIdSIS) A1 8RR ighar d and
suspensi ons. The adninistration cén, however, al so be

To esdledereafl T3ews 40-1§ mneoly of phione: 7foprphefinsluyprssin-dH-wslole-2-
car X RAL&Y Etﬁgfl?r'clhjtey in PHY/ Etggl/ gﬂg@ f(g.?ﬁrrgl}) gl{ ?F;@l"aes‘ %?%%bt lom% I()gf:] )

of ut1ons. e conpoun
LiOéth(t)thierremt@mna@eut waabtiyedsdb|°€ facomk lmmiiand dirensaidiged with

aqug&ﬂ; kaél ﬁdofﬁg' @%‘&u@é VS‘R eggg&l enﬁh’ tE;t !:lfuﬁd C %t’rat under vacuo to

gani c or eXxcl
affolrdiﬂ)ll ﬁth(,ZS%() af éethtcabﬁemsrplnlﬂlag%glmalm llﬁh[rdioiﬁeﬂaanbn&yhc acidas a

whifPREY! &S MdB% B85 203.1(M-H").

Acid 3: 5-Chloro-7-(4-methyl-piperazin-1-ylmethyl)-1H-indole-2-carboxvlic acid
Cl (o)

A\

N OH

hN

_N

a) 5-Chloro-7-(4-methyl-piperazin-1-ylmethyl)-1H-indole-2-carboxylic acid ethyl ester

To a solution of 0.125 g (0.30 mmol) of 7-bromomethyl-5-chloro-indole-1,2-dicarboxylic
acid 1-tert-butyl ester 2-ethyl ester in THF (1 ml) at RT, 55 mg of 1-methyl-piperazine was
added. The reaction mixture was stirred at 40 °C for one hour and concentrated under
vacuo. The crude was dissolved in CH,Cl, (1 m) and at RT 0.2 ml of TFA was added and
stirring was continued over night. Preparative HPLC (30% CH3CN / H,0O) afforded 30 mg
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25

corn starch or derivatives thereof, talc, stearic acid
or its salts etc can be used as such excipients e.qg.

WO a008etliBet s, dragees and hard gel ati ne capsul BGI/EP2007/062985
Sui tabl e excipients for softssgel ati ne capsules are
e.g. vegetable oils, waxes, fats, sem solid and

(29%) %F'SQhH)QB—WOMSm%H&I é@fatzﬁ‘pi %lrﬁ&ﬁiflﬁu 18NfRlof0s- cﬁr‘B@xyhc acid ethyl
manuf acture of sol'utions and syrups are e.g. water,

estepas sadprdess sbcchar ose, invert sugar, glucose etc.
Sui tabl e excipients for injection solutions are e.g.
wat er, al cohols, polyols, glycerol, vegetable oils
etc. Suitable excipients for suppositories are e.qg.
natura% or h%fﬁened 0|Is, mgﬁes fats senl-lqu|d or

To &’E&Eﬁ‘nfr%f g €609 ﬁﬁﬁ&l%f‘SEBﬁ?@ﬁ qZI ?t%ZI' gi%@ﬂa%f%‘ 1- Zﬁﬁétﬁyl) 1H-

stabil1 zers, mettlng agent s, sweet éners
indelet2oraabrrlic fdidedyhestes in E éIFt/l"stGPBHz@a(rZﬁ mb at RE vesrmdtlet6 mg of
eRb S
Lo S e e AR R PR AR E B o MR S A it with
aqueeasUAol E\/Isﬁbtsp@duetsmas'ﬁheadcd;wgb Et@QAc vad yonmenﬂnaltnd wihdie vacuo to
[ hmts I f ur
a9 b3 Pl e Ren e v Reloeh PR LRI kol
caﬂgauﬁwaﬁdadmwhheaﬂﬂsé&@ﬂsnﬁaU%hdﬁﬁﬁKStfHU|on a daily
dosage of about 10 to 1000 ng per person of a compound
of general fornula (1) should be appropriate, although
Acidl he5-ahtvt6- Mdipedth ¥lami Honeahyl allF5-6n dite-2 xa fidtelic ¥didn
necessary. The follo 'pg Exanples illustrate the
present invention wt ,' it. A
tenperatures are given [ pgrees\ Cel sius. Exanple A
Tablets of the foll ow ng -onp%3|t|8n are manuf act ur ed
in the usual manner: ng!

a) 5-Chloro-7-dimethylaminomethvl-1H-indole-2-carboxylic acid ethyl ester

To a solution of 0.200 g (0.48 mmol) of 7-bromomethyl-5-chloro-indole-1,2-dicarboxylic
acid 1-tert-butyl ester 2-ethyl ester (previously described) in THF (3 ml) at RT, 0.17 ml of
dimethyl amine (5.6 M in EtOH) was added. The reaction mixture was stirred at RT for
one hour and concentrated under vacuo. The crude was dissolved in CH,Cl, (1 m) and at
RT 0.2 ml of TFA was added and stirring was continued over night. Preparative HPLC
(30% CH3CN / H,O) afforded 67 mg (50%) of 5-chloro-7-dimethylaminomethyl-1H-
indole-2-carboxylic acid ethyl ester as colorless oil. ES-MS m/e (%): 281.3 (M+H").

b) 5-Chloro-7-dimethylaminomethyl-1H-indole-2-carboxvlic acid

To a solution of 90 mg (0.32 mmol) of 5-chloro-7-dimethylaminomethyl-1H-indole-2-
carboxylic acid ethyl ester in THF/EtOH/H,O (5 ml) at RT was added 23 mg of LiOH.H,O.
The reaction mixture was stirred at 45 °C for one hour and then acidified with aqueous
HCl 1M. The product was extracted with EtOAc and concentrated under vacuo to afford
34 mg (42%) of 5-chloro-7-dimethylaminomethyl-1H-indole-2-carboxylic acid as a white
solid. ES-MS m/e (%): 251.3 (M-H").
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Active substance 5 Lactose 45 Corn starch 15
M crocrystalline cellul ose 34 Magnesi um stearate 1
waai9Be6818%ki ght 100 Exanpl e B Capsul es of the fRCT/BRINTY062985
conposi tion are manufacturedy; ng/ capsul e Active
substance 10 Lactose 155 Corn starch 30Talc 5 Capsul e
fill weight 200 The active substance, |actose and corn
starch are firstly mxed in a mxer and then in a
conmmi nut i ng machl ne. The m xture is returned to the
fr el and mxed thoroughly.
e into hard gel atine
capsul es. Exanpl e C Supposi t gri es of the follow ng
conposition are nmanuf Hipp. Active
substance 15 Supposit Total 1300

The title compound is prepared by saponification of 3,7-dimethyl-1H-indole-2-carboxylic
acid ethyl ester (prepared by Fischer indole synthesis as described in Tetrahedron Lett.
2003, 44, 5665) using the procedure described above for the synthesis of 5-chloro-7-
cyanomethyl-1H-indole-2-carboxylic acid (acid 1, step g)).

Acid 6: 5-Chloro-1-cvanomethyl-1H-indole-2-carboxvlic acid

O =

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

Acid 7: Cyanomethyl-1H-indole-2-carboxvlic acid
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The suppository mass is nelted in a glass or stee
vessel, m xed thoroughly and cool ed to 45C. Thereupon,

w0 b@sHes183 y powdered active substance i s addedPCTEP®DT062985
and stirred until it has disgersed conpletely. The
m xture is poured into suppository noulds of suitable
size, left to cool; the upp05|torusﬁ are then renoved
fromthe noul ds and pa 0 ne\V|d;a ly in wax paper
or netal foil. In the f \§e synt hesis of
conmpounds of fornula ( Nrt heroexenpli fi ed:
EXAMPLES Gener al procedure0;2>zunde coupling: To a

0.1 Mstirred solution of an jndol e-2-carboxylic acid
derivative of type (Il) in G 2 are added EDC (1.3
eq) HOBt (1.3 eq), Et3N (N. 3 eq) and the amine

e e
To £ 1§ o bal i Seo S R 2r e poiT e fleh .
mixpuad o€ THENI GO @i/ E)rw;aradded(h(&E gﬁd (\CAjIIOtdq )@ﬂa@g% reaa'ﬂi'tﬁldmlxture

ar e ed over and. .
stm@g%éﬁgﬁa %gffﬁilt(\,lg'gg an ‘fhegg)ﬁrt Y 6%@85?@% WOGpreapnann of the
crud pd@aﬁ@ctwmeh W'E’é-ﬁte&éd effdsd wamamﬂﬂm@fana @ididraed(tb)give the

pro?eﬁ lation: To a 0.1 Mstirred

d“%%f ﬁaﬁ alig Hﬁﬁp 1@27 #)-general formula (1-1) in
E5;pmﬁnRQQQQ@QﬁObQWHfﬁOWbln oil, 2.1 eq.). After stirring

he m xture at Hmmtammauuefm 30 min.
theelectrophlllc reactant R*-hal (1.1 eq.) is added.
The m xture is stirred angaggiitd onal 14 hours at 60 0C
and then poured onto water and extracted with ethyl
acetate. The combined organic phases are dried over
Na2SO4 and concentrat ed H? %)u Purification by
preparative HPLC affords He' correspondlng derivatives
1'-[(F-clgeret Hlintl ol 2vyl) earbdn v )- 5- fRroe@-d Has i) 2-ben adfucha - 1,4'- pAperddin |- 3-
1 5-Ch|oro-7-cyanonethy|-Igténdole-z-carboxylic acid

F

Cl

Amide coupling according to general procedure I:

- Amine: 5-fluoro-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one (described in
WO001/14376),

- Acid: 5-Chloro-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 399.1 (M+H").

Example 2
1'-[(5-chloro-1H-indol-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one
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a) 2- [(4-Chloro-2-nethyl-phenyl)-hydrazono

-propionic acid ethyl ester To a stirred sol ution of
wW@2®8/068182. 85 mmol ) of PCT/EP2007/062985

(4-chl oro-2-net hyl - phenyl ) - hydrazine in acetic acid (5

m), was added 0.34 g (2.91 mmol ) of ethyl pyruvate.

The m xture was stirreg—2 hows at 35 0C, poured onto

an agqueous sol ution of p-—MaHC g 3and then extracted

with ethyl acetate. Th Qnbh ned organi ¢ phases were

dried over Na2SO4 and cone®€nfrated in vacuo, to afford

0.702 g (97% of 2-

[ (4-chl oro-2- et hyl - phenyl

ethyl ester as a light or

5- Chl or o- 7- et hyl - | H-i nd&l e-

ester To a solution of 0.70 ¢ mol ) of

2-[ (4-chl oro- 2- et hyl - phenyl ) -h azono] - propionic

acid ethyl ester in a sealed tube Was added t ol uene

(10 M) and anberlyst 15 (1.60 g). The reaction

m xture was heated at 120 OC over the night. The
Amidezetplang arcxudingetogssereloneeisrated under vacuo and

- AlRHfe! £rifl-gspgb%z_-lgézﬁgﬁl(%%%qqggp‘aﬁaﬁﬂ?!kyox(é%id%ibga o xckdbh 975,

~hydrazono] -propionic acid
e solid. b)
oxylic acid ethyl

to af
40, B429M or o- 7- met hyl - | H-i ndol e- 2- car boxyl i c acid et hyl
3 ARS arwhiite sol i ES- NS me (%9: 238.1 (MHH +)
AC??‘ %@%ﬁﬁ%?%ﬁgﬁ%%%@?%lgggﬁﬁ 2-di carboxylic acid
ES-MStrefe Obuis§l.1 €8ittét ) 2- et hyl ester To a sol ution of 0.22
g (0.9 nmmol ) of le 3
5-ch|oro-7-nethy|-|FLind&P%ygl%arboxylic aci d et hyl
est-63-chiloroCH2 G- udrd B-6%9-1'H)3 A 1spro0d-bel zoah -104Hpyperidin]-1'-

di carbonate, 0, 13 O Et 3N and 23, of DMAP were
Sddad The Deberuh ! Hiiodal by oS AT AbBaGEARer o 2
hours, poured onto an raqueous solution of HO | M and
extracted wth CH2O 2. ction m xture was
concentrated under vac purified by flash
chromat ography (S 2, Et Hex_1/9) toafford 0.30 g
(97% of S-chloro™-methylfin ol & +™-di carboxylic acid
l-tert-butyl ester 2- ethy es}e& as a light yellow
solid. d) ©

7- Br ononet hyl - 5- chl or o-
l-tert-butyl ester 2-ethyl e

- di carboxylic acid

Cl

To a stirred solution of 60 mg (0.15 mmol) of 1'-[(5-chloro-1H-indol-2-yl)carbonyl]-5-
fluoro-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one in DMF (4 ml) at RT was added 7 mg
(0.16 mmol) of NaH (in oil, 55%). After 20 minutes, 18 mg (0.015 mmol) of 2-chloro-
N,N-dimethyl-acetamide was added and stirring was continued over night. The reaction
mixture was concentrated in vacuo and purification by preparative HPLC (30% CH3CN /
H,0) afforded 70 mg (96%) of 2-{5-chloro-2-[(5-fluoro-3-oxo-1"H,3H-spiro|2-
benzofuran-1,4"-piperidin]-1'-yl)carbonyl|-1H-indol-1-yl}-N,N-dimethylacetamide as a
white solid.

ES-MS m/e (%): 484.5 (M+H").

Example 4
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To a solution of 0.30 g (0.9 nmol) of
S-chl or o™- net hyl -i ndol e-1 *-di carboxylic acid 1-
W@ 2oB06I8y| ester 2-ethyl ester in CCl4 (10 nlpCT/ORBIOY062985
N- br onosucci ni m de (NBS) andpl 1 ng of benzoyl
per oxi de were added. The reaction m xture was heated

2 % chigfd- E!)T(i 8%o- (]?qf?aﬁoslﬂﬁr gﬂgeﬁ;ﬂ)@ﬁﬁg lch\QﬁpérﬂilﬁT-l );’iyk%rbonyl -1H-

succi ni m de was Itered off and the 'sol vent renove
under reduced presblrﬂeyl}t&l‘éfdﬁmpdlybﬁ@@mgde(%% of
7- bronmonet hyl - 5-chl oro-i ndol e-1, 2- di carboxylic acid
1-tert-butyl ester 2-ethyl eg;er as a light brown
solid. This product @ e£tly used in the next step
(unstable). e) Y
5- Chl or o- 7- cyanonet hyl -i ncef e- | ,2-di carboxylic acid
l1-tert-butyl ester 2-ethyl ester nNFO a sol ution of 1.00
g (2.4 mmol) of f/4§
7- br onmonet hyl - 5- chl or o- i ndpl e- , 2-di car boxylic acid
l-tert-butyl ester 2-ethy¥ester i

\ed The reaction

our, poored on a

RT, 012 g of sodi um cyani de
m xture was stirred at RT for
sat urat ed aqueous anmoni um chl ori de solutlon and the
product was extracted with Et OAc. Phe conbi ned organic
phases were dried over Na2SO4 and concentrated in

To ¥ &@rui@l sol-_dtﬁﬁquf(éb maged. Egmaqay of( 151 (R ch1&tONa/ikgal - B41) garbonyl ] -3H-

.afforde . 9.(36%, of .
splrsfiﬁ?w g1+ 3%%&%@@&-9%@1 RRMF (4 miyat BT yigs gfided 7ap §0-16
mml)'l)lt ma}b Ufh)dﬂ 9%99 rA7f€er eb Mhut?%tllerrrllﬂﬁ) @5l ﬂlnﬁm) dfaL%mavol N,N-

ol I cyanone yl - dol e- rnox | C .
dlmakfwl:ra%qtmdeé@f addedcing sBg i varoBfinge gﬁlﬁm%ownmure
was%ﬁt@n@[a@é‘dzn @X@i&oﬂﬁt frchm %ﬂe z?raﬁ'l'eCHPp@XY(*)% ‘C}%@N’/ H,0)

tert but%? ester eth in CH2C at RT

oyigest Gae #3220 hef 2t >- trhdAro fﬁ{@ Pé%rétH &H- Wﬂrﬁi%b@lz\ﬁaﬁgan 14'-

p1pe°ﬁdur1 a ?’dy rlB-Ey O'H-?dHfol hoﬂf hﬁﬁddlﬁﬁﬂﬁfﬁiagtﬁﬁﬁ&daslémﬁfe solid.

vacuo. e cru e was taken up 1n EtOAc and neutralized
ES-MSth/edded6s3 NHEER. The combi ned or gani c phases were

dri ed over Na2Sg 4and concentrated i n vacuo.

Preparative HPLC (30@6C}G§ah{ O afforded 8 1 ny

(35% of 5-chloro-7- cyanonetjy | H i ndol e- 2- carboxylic

{achtbret2hlfB-oxo-1"H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)carbonyl]-1H-

indol-7-yl}acetonitrile

Cl 0

NH

Amide coupling according to general procedure I:

- Amine: 3H-spiro[2-benzofuran-1,4'-piperidin]-3-one (described in J. Org. Chem. 1975,
40, 1427),

- Acid: 5-Chloro-7-cyanomethyl-1H-indole-2-carboxylic acid,
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ester as a white solid. g)
5- Chl or o- 7- cyanonet hyl -1 H-i ndol e- 2- carboxylic acid To

w@2@8hes1sdn of 8 1 ny (0.3 mmol) of PCT/EP2007/062985

5-chl oro-7-cyanonet hyl -1 H-i_ndal e- 2- car boxyl i ¢ aci d

ethyl ester in TH/ O/ H 20 (5 nm) at RT was added 39
ES- mrgfe (o OKIH. 21+ g, reaction mxture was stirred at 40

for three hours and then acidified with aqueous HC

I M The product was extracted with Et QAc and

concentrated under vacuo 4 I{Qrd 7 1 ng (98% of

5-chl or o- 7- cyanonet hyl -1 H 1 ndol e- 2- carboxylic acid as
1'-[6-Thinorioel H-ohdal-2- HB:ak ryl le3 Kl KpiroPB Berro{uvhit 14 - pipkriding:

5- Chl or o- 7- nor phol i n-4ylLni et hl -1 H i ndol e- 2- car boxyl i c

acid a)

5- Chl or o- 7- nor phol i n-

tayl -1 Hindol e- 2- carboxylic
acid ethyl ester To a sol n of 0.11 g (0.26 nmol)
of 7-Dbrononet hyl -5-chl orq-ingol e-1, 2-di carboxylic acid
1-tert-butyl ester 2-ethylwester in THF (1 nmM) at RT,
40 m of norpholine was ae4-d NThe reaction nixture
was stirred at 40 OC for one\ho nd concentrat ed
under vacuo. The crude was di s @d in CH2d 2 (1m
and at RT, 0.2 m of TFA was added\and stirring was
conti nued over night. Preparative HPLC (30% CH3CN /
H20) afforded 53 ngy (62@@ of 5-

7- m)r 4- - H-| ndol e- 2- car boxylic
A G o o Rt BB e b | )
-Arﬁrrﬁhﬁ@rsprré’fmbdfrﬁbﬁjram-llll- pipréﬁtﬂ'my] -I H-i ndol e- 2- car boxylic

aldToa tlono 0.16 nmol) of
- A rFlype- 4l ?}ﬁo% ?%HEQWf)F Efrgflhw -1 Hi ndol e- 2-
ES-B8 QX Yh): gSpg(leeHWyl ester in THF/EtOHH 20 (2.5 m)
at RT was added 2 1 ng of LiOH H2O. The reaction
m xture was stirred at 45 OCfor one hour and then
acidified with aqueous HEXMleThe product was
T[(@glte?g)xw 1@11111%10@%1&%0%91]%%@& b tRofkan. 2AUBIfefdine]
or
5 chIoro-?-nDrpholln-
acid as a white soli

| met hyl -1 H i ndol e- 2- car boxyl i c
me (%9: 293.1(MH +)

Amide coupling according to general procedure I:
- Amine: 3H-spiro[2-benzofuran-1,4'-piperidine]
- Acid: 6-Methoxy-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 363.5 (M+H").

Example 8
1'-[(4-bromo-3-methoxy-1H-indol-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-
piperidine]
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Acid 3:
5- Chl or o- 7- (4- net hyl - pi perazi n-1 -yl ni ethyl)-1Hindol e-
WQ2@anss1gyl i c acid a) PCT/EP2007/062985
5- Chl or o- 7- (4- et hyl - pi perazpn-1 -yl methyl) -1 Hi ndol e- 2
-carboxylic acid ethyl ester To a solution of 0.125 g
(0.30 mol ) of
7- br ononet hyl - 5- chl or frohe- | , 2- di car boxylic acid
l-tert-butyl ester 2-enxbd_ester in THF ( 1 nl) at RT,
55 ng of 1-nethyl-piperazt was added. The reaction
m xture was stirred at 40 for one hour and
concentrated under vacuo. The crude was di ssolved in
CH2A 2 (1m and at RT 0. 24 TFA was added and
stirring was continued over Preparative HPLC
(30% CH3CN / H20) afforded g % of
5-chl oro- 7- (4- met hyl - pi peraki n-y-yl met hyl ) -1 H i ndol e- 2
-carboxylic acid ethyl ester a8 colorless oil. b)
5- Chl or o- 7- (4- met hyl - pi perazi n-1 -yl met hyl ) -1 Hindol e-2

-carboxylic acid To a solutjon of 30 ng (0.09 nmol) of
Amide g BRI o AR T B BEF ML - y1 et hyl ) -1 H ndol e-
- Aidinea3apith | cbacoflirgd-hyl-ppstidinel n THF/ EtOH H 20 (2.5
) at RT_was, added .6 of LiOHd H20O, The reaction
- A o nan oy o6 B0 s e Ol s (Aot Hgian Journa
of Mé&digthili GEnvibthh (B0 35iCGs3L1),The product was
extracted with Et QAc and concentrated under vacuo to
ES-Mprred %00 4hiy? (Medd ) of
5-chl oro-7- (4- net hyl - pi perazin-| -yl nethyl)-I H i ndol e-2
- carboxylic acid as a white solid. ESSMsS ne (%:
306.2 (MH+) . Acid 4:
5- Chl or o- 7- di net hyl am noni et hyl - | Hi ndol e- 2- car boxyl i c
acid a)
5- Chl oro- 7- di met hyl am nomet hyl - | H i ndol e- 2- car boxyl i c
acid ethyl ester To a sohg&hgme@f 0.200 g (0.48 nmol)
of 7-brononet hyl -5-chl oro-indol e-1, 2-di carboxylic acjd
11t-8prchigroyiH-dd ol r2-glcarbanylle3f spirp - benzefig py- 154 -piperidine
described) in THF (3 m) at R, 0.17 m of dinethyl
amne (5.6 Min EtOH) was .@i e reaction mxture
was stirred at RT for one heyg concentrated under
vacuo. The crude was di ssol ved ¢ 2Cl (1m and at RT
0.2 mM of TFAwas added and sti g was continued over
ni ght. Preparative HPLC

Cl

Amide coupling according to general procedure I:
- Amine: 3H-spiro[2-benzofuran-1,4'-piperidine]
- Acid: 5-Chloro-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 365.0 (M+H").

Example 10
[5-chloro-2-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-1H-indol-7-

yl]acetonitrile
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(30% CH3CN / H20) afforded 67 ng (50% of
5-chl or o- 7- di net hyl am nonet hyl - | Hi ndol e- 2-carboxylic
wa@eoodoestiBy| ester as colorless oil. ES- M5 nle BPOY/EP2007/062985
281.3 (M+tH +) . b) _43 -
5- Chl or o- 7- di met hyl am nonet hyl - I H i ndol e- 2- car boxylic
acid To a solution of 90 ng (0.32 nmol) of
5-chl oro- 7- di met hyl am nomet hyl - | H i ndol e- 2- carboxylic
acid ethyl ester inaJ
added 23 ng of Li OKH pre{r eacti on m xture was
stirred at 45 OC for oxie t and then acidified with
aqueous HCO | M The pr« ‘ extracted with Et OAc
and concentrated undgér vacuo t Ford 34 ng (42% of
5-chl or o- 7- di net hyl am nonet hy ol e- 2- carboxylic
acid as a white solid. ESMS nme (% 251.3 (MH +)
.Acid 5: 3,7-Dineth gl-1Hindol e-2-carboxylic acid The
title conpound is prepared by saponification of
3,7-dinmethyl - | Hindol e-2-carboxylic acid ethyl ester
Am(d%fcﬁﬁﬁlﬁ byrdimgsteheherhnsiet&lusynt hesi s as described in
Tetrahedron Lett. 2003, 44, 5665) using the procedure
descri bed above for the synthesis of 5-chloro-7-
- ARiPS P HY fﬂz-bwzpaw@}-éu‘lgpwarléwljineécréb@San {-&&BgChemskogp 41,
2628),) - Acid 6: 5-Chloro-l-c ganoneth
gl -1 Hindol e-2-carboxylic acid To a solution of 1.0
- A '.5-@h1050-8m‘/@1a@n¢thﬁlybl%dﬁiqlﬁ;2rcarwth@@ﬂl@- 2- carboxylic
ES-R& &/ Slohy hogstngrpt prepared according to Indian Journal
of Cﬁem' stry, Section B: Organic Chem stry I ncl uding
Medi ci nal Chenmistry (1989), 28B(12), 1065-8) in a
m xture of THF/H 20 ((9/1) was added LiOLH 20 (1.0
eq.) and the R/Mstirred 6h at RI'T, acidified to pH2
and then partially concentrated until precipitation of
the crude product which was filtered off and washed
with Et20 and then dried to give the desired product
as a light yellow solid (84%. Acid 7:
Cyanonet hyl -1 H i ndol e- 2- car boxyl.ic aci dTo a sol ution
of 1.0 eq. of |-cyanonet %fﬁ“—nptél-lilndol e- 2- carboxylic
aci'qd[2thlyto-Bgin@kphdlind4-ylmethyl)-1H-indol-2-yl]carbonyl}-3H-spiro[2-

benzofuran-1,4"-piperidine]

Cl 0

Amide coupling according to general procedure I:

- Amine: 3H-spiro[2-benzofuran-1,4'-piperidine] (described in J. Org. Chem. 1976, 41,
2628),

- Acid: 5-Chloro-7-morpholin-4ylmethl-1H-indole-2-carboxylic acid
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m xture of THF/H 20 ((9/1) was added Li OKH 20 (1.0
eq.) and the reaction mxture stirred 6h at RT,
wa@eoodiossiesl to pH2 and then partially concentr aPE€HEP20D7/062985
precipitation of the crude pyoduct which was filtered
of f and washed with Et O and then dried to give the
Esg@§mh%§@pqgg +gs)a l'ight yellow solid (70%. ES-M5
199.0 (MH +) . Exanples Exanple 1 1'-
[ (5-chl oro- IF#lndoI 2-yl)carbonyl] -5-fluoro-3Hspiro
[ 2- benzof ur an- p'pe@k%hpkl,3 An1de coupllng
according to general proce F
1'5¢5 ¢hlaroe?- B(I‘l-mpﬂhlytpll[)@abeﬂzxﬂmctbml IIH md(@ﬁp}d]'qacqu]yl)gﬂtlmmm[
(described in V[D1/1437 % di
5- Ohl or o- | H i ndol e- SEAPEHY f‘i‘B‘PS& Beles vs e (%
399.1 (M+H +) . Exanple 2 1' [ (5-chl oro-
| Hi ndol - 2-yl') carbonyl] -3H spiro [2-benzofuran-
- pi peridin] -3-ongAnide coupl, ng according to
general procedure | : -
3H spiro[ 2- benzof uran-1 34
inJ. Og. Chem 1975, 40
5-Chl oro-| H i ndol e- %
381.1 (M+tH +) . Exa
2- {5 chloro 2-[(5- fluoro 3- 0xo0-rH,
n-1,4" -piperidin]-ryl
carbonyl]-lH-indoI-I-yI}-N,N—dinethylacetanide

]-3-one (descri bed
Aci d:
T AES-MS me (9 :

pi r o[ 2- benzof ura

Amide coupling according to general procedure I:

- Amine: 3H-spiro[2-benzofuran-1,4'-piperidine] (described in J. Org. Chem. 1976, 41,
2628),

- Acid: 5-Chloro-7-(4-methyl-piperazin-1-ylmethyl)-1H-indole-2-carboxylic acid
ES-MS m/e (%): 479.3 (M+H").

Example 13
2-[5-chloro-2-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-1H-indol-7-yl]-
N-[2-(dimethylamino)ethyl]acetamide

%
<

A\

Z
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To a stirred solution of 60 ng (0.15 mmol ) of
-[(5-chl oro-I Hindol -2-yl)carbonyl]-5-

WO bawses18H spi r o[ 2- benzof uran-1, 4' - pi peri di n] - BEDRR200T1062985
DVMF (4 m) at RT was added 7smg (0.16 nmol) of NaH (in
oil, 55% . After 20 mnutes, 18 ng (0.015 nmol) of
?r -9 3l Qﬂﬂmﬁwhzcﬁ&%}laﬂ,ﬂ'dﬁpé@’ﬁﬁn]agqﬁf&r@&gd)—1H—indol—7—
st| rri ng was continued over night. The reaction

was concentrated in vacuo and purification by

To %(ﬁ r{"%f MR IHE k@é%%l%[@'\&}{loﬂdzph ﬁszl—f) Eﬁ?&2mng&uran 1,4'-
Plpezad[l -t h)rlmrbOIB’D[ (8-ififlelof-pH Betmndirile id, Beticsysidt G 12l) at RT was added

BHPES 1M ]
3 ] R i P BOp o TG s R B kb L P o bne
hout %hd aﬂ&ﬁ°€5ow(eh</haigh+)The pEsdun hes 4@rdcfedohtioE©) /2= ar[d( @noorgrated
3H-s n

andby AP B SR e g LR RF el ooty -
plpélfﬁthﬁi] S'tylcarbehydol Htindel- 61| &@ticgcid @s 4 Yhirasdljd. ES MS m/e (%): 422.9
M P5)[(5 chl oro-| Hindol -2-yl)carbonyl]-3Hspiro
( T2<benzofuran- |,4' -piperidin]-3-one in DM (4 nl) at

RT was added 7 ng (0.16 nmol) of NaH (in oil, 55%.

After 20 mnutes, 19 ng (0.015 mml) of

;.

ace% am ?4‘- id

vl] Nomcﬁi’htnéﬂhtyﬁehmﬂ)eﬂa@u@et@;ﬁﬂﬂepur| fi catl on by pr epar at ive
HPLC (30% CH3CN / H20) afforded 60 ng (82% of

To @st{rbedcdol atodr i2-3D (n3g (IX@Y-Ol mhi,oEH&fS{ pichhfr@-2b@n 6 Husar] 2-bénzofuran-

1,4'Bi i Eerl 1rg] bl _lcaryc\)ldﬁta[elg Jndc il ly]{]_:.%i_eﬁggclzi liGri %/ !5}31 ddége tﬁ/&ﬁ{?daﬁ mg
(0. 0¥)mmOH>Q£ﬂB@Pearﬁi J5ulcpf Iducmg s bjie3AGXA0 mintB 4 rapif N N-dimethyl-
metﬁ@n&ﬁﬁﬁi‘ﬁg %e?fnell(idled 4The°rh9<%5ﬂe %a@ Leirrdd O\VelrﬂlgﬁtrQWArld then poured

- I H ndol - acetonitri |
onto water and extracted with CH,Cl,. The combined organic phases were dried over

Na,SO, and concentrated in vacuo. Flash chromatography (SiO,, CH,Cl,/MeOH 9/1)
afforded 10 mg (28%) of 2-[5-chloro-2-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-
ylcarbonyl)-1H-indol-7-yl]-N-[2-(dimethylamino)ethyl |acetamide_as a white solid. ES-MS
m/e (%): 495.4 (M+H").

Example 14
1'-({5-chloro-7-[2-(4-methylpiperazin-1-yl)-2-oxoethyl]-1H-indol-2-yl}carbonyl)-3H-

spiro[2-benzofuran-1,4"-piperidine]

Cl NH
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Am de coupling according to general procedure | : -
Am ne: 3H spiro [2-benzofuran- 1,4'-piperidin]-3-one
W@ dmsoesibed in J. Og. Chem 1975, 40, 1427), PCHEP07/062985
5- Chl or o- 7- cyanonet hyl - | Hi_nglal e- 2- car boxylic
acid,ES-Ms me (%: 420.1 (M+tH +) . Exanple 6

To 4 stﬁr(re'ﬁ' sfollLHQJrnQ)f|6b|‘ dg‘(ipizr 1%115619 &ﬁrSQ(MB’rb]Z @1""1:153@1 EﬁE(ﬁQhﬁﬂ%ﬁlran—

uran-1, 4" -piperi coupl i ng according t
1,4' gémpchm - brideshienyd) - 1H 1ndolpZTylﬂ]@:et1c acid in 6 ml CH2C12 were added 25 mg

di.ne
of FORF ot P fnan o BN RE hENET e N of angiyhpiperavine
was?aadeds T(thHh xtoke Wﬁ@tﬂf@: (ﬁ/eﬁn ht at Rg andltlilenspoured ont[o ?jNaGer and
0 i ndo ony spiro enzo
extr]agp Wl éﬁ i peFf ey gﬂe erﬁadlép @@ﬁ‘ﬁl VYeﬁﬁ gawea IN?@S o
con%ﬂ&"téﬂ inRhAFEL BHEIR clllroma'togQ\E@Hye(SlOz, CHZClz/MeOH 9/ 1) afforded 10 mg
r o[ 2- benzof ur an- pi_peri di ne]

(148 T haSybiam ol %H@ﬂwh%%@mlc‘/lbércame@sl S ol 0y

yl}c§ﬁ)%n?l)(3%' bbitd[2-beEXFTRINE1, 8- p1per1d1nez]
r ono- 3 nethox%ilH-ln ol -2-yl)carbonyl]-3H spir

asadﬁEWEQHQdfhwﬁﬁnk(&w 508 b&¥iitdl me] Ami de coupl i ng
according to general procedure | : - Am ne:
SFLspiro[Z-benzofuran-I,fkagggqgidine] - Aci d:
4- Br ono- 3- net hoxy- | H i ndol e- 2- car boxylic acid

1-[X-cddora-2 th &' dl, 3 - sBiro b benrrofuyem 1l - piferidinli- € i earb@héhi Htingol-7-yl] -

(1997), 32(3), 253'I%fiil—himethylmethanamine

Cl 0

NH

Amide coupling according to general procedure I:

- Amine: 3H-spiro[2-benzofuran-1,4'-piperidine] (described in J. Org. Chem. 1976, 41,
2628),

- Acid: 5-chloro-7-dimethylaminomethyl-1H-indole-2-carboxylic acid

ES-MS m/e (%): 424.2 (M+H").

Example 16
1'-{[5-(trifluoromethoxy)-1H-indol-2-yl]carbonyl}spiro[1-benzofuran-3,4'-piperidine]
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ES-MS mfe (9%9: 441.4 (M+tH +) . Exanple 9

r-[(5-chloro-1Hindol-2-yl)carbonyl]-3H spiro[ 2- benzof
WQIe@RA68143 - pi peri di ne] Am de coupling accor di nBCT/BP2007/062985

general procedure | : - Am.ng:._

3H-spi ro[ 2- benzofuran-1, 4" -pi peridine] - Acid:

5- Chl oro- I Hi ndol e- 2- car boxylic aC|d ES-NB me (99:

365.0 (M+H +) . Exarrple 10 - (1'H 3Hspiro

[ 2- benzof ur an- - pi pgl A ylcarbonyl)

| Hi ndol - 7- yl]acetonltr

general procedure |

3H spi r o[ 2- benzof ur an-

J. Og. Chem 1976, 4

5- Chl or 0o- 7- cyanonet hy|

i ne:

1,4 -piperidine] (described in
, 2628) - Aci d:

- JJH i ndol e- 2- car boxyl i c acid,

ES-M5 nmle (% : 406.2 . Exanmple 11
r-{[5-chloro-7-(norp oI| yI rrethyl)-IH-lndoI 2-yl]ca
rbonyl } - 3H spi r o[ 2- bénz ran I - pi peri di ne] Am de

upl i n ccor di ng to gene rocedure I : - Am ne:
Amﬁ%—@ﬁplﬂgﬂ tP@F%‘?fa prﬂcedz‘lr?) ridine] (described in
—ArﬂmeQ;IQro Eh%fura&?,@HM,plﬁé?eﬁﬂe (préffaréll as in WO 2006092731)

Choro?nDr hol i n- ){mat -IH-|ndoIe20arboxyI|c
-A%%u%ﬁsﬂwome@%%m- lesggroxylic acgh anpl e 12
ES-MS m/e (%): 415.5 (M-H").

Example 17
1'-[(6-bromo-1H-indol-2-yl)carbonyl]spiro[1-benzofuran-3,4'-piperidine]

Br

O
Iz

Amide coupling according to general procedure I:

- Amine: Spiro[benzofuran-3(2H),4'-piperidine] (prepared asin WO 2006092731)- Acid:
6-Bromo-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 409.4 (M-H").

Example 18
1'-[(5-methoxy-3-methyl-1H-indol-2-yl)carbonyl]spiro[ 1-benzofuran-3,4'-piperidine]
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-({5-chloro-7-[ (4-nethyl pi perazin-l-yl)nmethyl]-1Hin
dol - 2-yl } carbonyl ) - 3H spi ro[ 2-

wWhewsoéaisan- 1, 4' - pi peri dine] Am de coupling acRCr/EPI997/062985

to general procedure | : - Agine:

3H spiro[ 2- benzofuran-1, 4" -piperidine] (described in

J. Org. Chem 1976, 41, 2628), -o-Acid:

5- Chl oro-7- (4- net hyl - pi perazisa={ -yl met hyl ) -1 H i ndol e- 2

-carboxylic acid ES-M5 ni'yg 479. 3 (MtH +)

Exanpl e 13 2- [5-chlorg-2: /( H, 3H-spiro

[ 2-benzofuran- |, 4'-pip&fidfin] -1 -yl carbonyl) -

| Hindol-7-yl] - NJ[2- t hyl am no) et hyl ] acet am dea)

[5-chloro-2-(1 H

, 3H spi ro[ 2- benzof ur an-

Hindol-7- yll acetic ac

(0.25 nmmol ) of [5-chlor®d

,BFLspiro[Z-benzofuran-I,4 -

pi peridin]-1"-ylcarbonyl)-lHindol-7-ylJacetonitrile
Amida» c@ﬁﬁ[‘iﬂgﬁzc@&ﬂdﬂlg(t% ghdrapfrobiuwes added 3 ml of H2O and

The reaction m xture was heated at

- Arameo%plmlaer&ﬁ@%ﬁﬁ%hﬂ pipergbng C(pygred pghe WOrga06092731)
- ARE: %dMéEhd&?% -t P‘@H%d&‘ﬂeté“cﬁ%&é%c aad, concentrat ed

I peridinl-r-ylcarbonyl)-I
a solution of 100 ngy
H

under vacuo to ford
ES- {\/@f@fﬂ((%)oﬁz‘él(MHPBH spi ro[2 benzofuran |, 4" -
pi peridin]-I1"-ylcarbonyl)-IHindol-7-yl] acetic acid as

a white solid. ES-Ms MeEQ?@lpleAl@Z 9 (MH+) . b)
2-[5-chloro-2-(I H

, I ep7-dopahpletrttoh dolehyl) Gadborpil spird Oi-brinzofuyac dbpiperifline]
H-i ndol - 7- yl'l -N [2-(dinethyl ani no)ethyll acetam de
To a stirred solution of 30 .070 mol ) of
[5-chloro-2-(1"H, 3H spi ro[ 2 furanl,

4' -piperidin]-I"-ylcarbgny I ndol -7-yl]acetic acid
in 3 mM CH2A 2 were adde

@]

Amide coupling according to general procedure I:

- Amine: Spiro[benzofuran-3(2H),4'-piperidine] (prepared asin WO 2006092731)
- Acid: 6,7-Dimethyl-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 361.5 (M+H").

Example 20
1'-[(5-bromo-1H-indol-2-yl)carbonyl]spiro[1-benzofuran-3,4'-piperidine]

HN"\ Br

|

O
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(0.07 mmol ) of BOP and 24 nL of Huenig' s base. After

30 mnutes 6 ng of N, N-di net hyl net hanedi am ne were
W@awemes1¥he m xture was stirred overni ght at RICERP2007/062985

then poured onto water and extracted with CHO 2. The

conmbi ned organi ¢ phases were dried over Na2Sqg 4and
Am%%ﬁ@ﬁﬂ@ée@&dﬁﬂ%%%‘&&al r'o@&fﬂlr@pr omat ogr aphy (Si G2

ed ng (28% of

- AipirepSpifsl [ bergofurpp-3 (2R slppfrrtf[llzf‘— Berepafedraaim WQ! 2096(}9@73}1&

AJqﬁljcar Oérrlfiul? ]Inlqlf)llenzdca[rbc}xyyllc]mﬁf- [ 2- (di met hyl am no) ethyl]a
ES- MStral‘H(@/e) 489.4(MhHt e solid. ES-MS mie (% : 495.4 (MH
+) . Exanple 14
r-({5-chloro-7-[2-(4-meth razin-1-yl)-2-oxoet hyl]
-1 Hi ndol - 2-yl } car bonyl ) - %%—@Bg?é
2-1bEpziedpropoxy- 1 M ingole2yi) cirbedyl 3parofit- benrze tlirsoi3ut ipipreraline |
60 ng (0.14 mml) of
[5-chloro-2-(1"H, 3K spiro[ 2- benzof dranl,
4' -piperidin]-1"-ylcarbonyl)-lHindol-7-yl]acetic acid
in 6 M CH2Cl 2 were added 25 of HOBt, 35 ng of EDC
and 25 nmL of Et3N. After ni it es 24 L of
1- net hyl - pi per azi ne : '
overnight at RT and thep pdured onto water and
extracted with CH2C 2" The conbi ned organi ¢ phases
were dried over Na2SQ4 apd concentrated in vacuo.
Fl ash chr omat ogr aphy
10 my (149 of Q
- ({5-chl oro 7-[ 2- (4-FretwyHpi per azi n-1 -yl ) - 2- oxoet hyl
] -| H i ndol -
Am&ﬂe}CBHPlHE%ﬁFF?rdm@;ﬂeP‘B’[ﬂzPrBé‘i‘ﬂi%? biran-1, 4' - pi peridine] as
- Arﬁm\éh@)ﬁlﬁ)éﬁaizbﬂlraﬁg(i\@) m'_flﬁ%ér@me 19P& &reﬁ%hhv@o 2068®IP3 ©

| or o- 2- H-spiro [ 2-benzof uran-
- Aqid: - Isppr@@pmllﬁ}mdple 2}7?%’5@6’8%@)1 | Hindol-7-yI] -
ES- Mshklﬂé@t@gﬂgrmhr ?m ne Am de coupling according to

general ‘procedure

Example 22
1'-{[5-(allyloxy)-1H-indol-2-yl]carbonyl}spiro[ 1-benzofuran-3,4'-piperidine]

o

Iz

Amide coupling according to general procedure I:

- Amine: Spiro[benzofuran-3(2H),4'-piperidine] (prepared asin WO 2006092731)
- Acid: 5-Allyloxy-1H-indole-2-carboxylic acid (described in US 2004157841),
ES-MS m/e (%): 389.4 (M+H").



10

15

- Amine: 3Hspiro [2-benzofuran- |,4'-piperidine]
(described in J. Org. Chem 1976, 41, 2628), - Acid:

WG 2@Blen185 7- di met hyl am nonet hyl - | H-i ndol e- 2- caP@DEPI00T062985

acid ESSMs me (%: 424.2 (MpH +) . Exanple 16
r-{[5-(trifluoronethoxy)-|Hindol-2-yl]carbonyl}spiro|
| - benzof uran- 3, 4' - pi peri di ne] Ami de coupling accordi ng
to general procedure | : - Am ne:

Spi ro[ benzof uran-3(2H), 4' - pi per| di ne] (prepared as in
WO 2006092731) - Acid: Example23

%gﬂ%‘ﬂ?{i%@gﬂwﬁl I 'i6_n’q%§§° ll)ééﬁflrgPl’ﬁbléﬂz‘&ﬁﬁ&ﬁ-@;l-'ﬁ%e%ine]

r-[(6-brono-1Hindol-2-yl)carbopytspiro[l -benzof uran-
3,4' -piperidine] Am de coupl } agzording to genera
procedure | : - Am ne: HN
Spi r o[ benzof ur an- 3( 2Hps 4 ~piperi di ne] (prepared as in
WD 2006092731) - Acid: 6iBronp-| Hindol e-2-carboxylic
acid, ESMs me (9N: O (MH +) . Exanple 18

r-[(5 nmet hoxy- 3- net hyl } i ndol - 2-yl ) carbonyl Jspiro[l -
benzof uran- 3, 4' - pi peri AN 'de coupling according to
general procedure | : \
Spi r o[ benzof ur an- S(ZFDO erldlne] (prepared as in

\éo 200609273%1@1 Aci d |

Amiglegal CSO gntwge{lq‘.qa maetdarol car boxylic acid, ES-M

- AdTR: § bé’i?z%ﬁf}aﬂi‘s/k'ﬂ{ﬂ Pé%ia%fi@}' eprbPared as in WO 2006092731
H 1 ndo

- I I -b
- Aqryql[aS&d -3, Zf}D191<crngi1| flivedole-6- carbo%l(yl)lcca?:[d, onyllspirol enzo

ES-MS m/e (%): 377.4 (M+H").

Example 24
1'-[(3,6,7-trimethyl-1H-indol-2-yl)carbonyl]spiro[ 1-benzofuran-3,4'-piperidine]

o}

Amide coupling according to general procedure I:

- Amine: Spiro[benzofuran-3(2H),4'-piperidine] (prepared as in WO 2006092731)
- Acid: 3,6,7-Trimethyl-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 375.4 (M+H").

Example 25
1'-[(3,5-dimethyl-1H-indol-2-yl)carbonyl]spiro[ 1-benzofuran-3,4"-piperidine]



Am de coupling according to general procedure | : -

Am ne: Spiro[ benzofuran-3(2H), 4' - pi peridine] (prepared
W@2008/068085 2006092731) - Aci d: PCT/EP2007/062985

6, 7- Di net hyl -1 Hi ndol e- 2- carfjaxylic acid, ES-Ms me

(9%9: 361.5 (MtH +) . Exanple 20

r-[(5-brono-I Hindol -2-yl)carbony}]spiro[l-benzof uran-

3, 4" -piperidine] Ami de couplin cording to genera

procedure | : - Am ne:

Spi r o[ benzof ur an- 3( 2H) ,o4 peridine] (prepared as in
WO 2006092731) - Acid: 5-Brono-I1Hindol e-2-carboxylic

acid, ESMsS me (9W: 409. /) (MH +) . Exanple 2 1
r-[(5 i sopropoxy-| Hin -yl)carbonyl ] spiro[l - benzof
uran- 3, 4' - pi peridi ne] pling according to
general procedure | : -9

Spi ro[ benzof uran-3(2H), 4' - pi peridine] (prepared as in
WD 2006092731) - Acid:

| SRR RTR, : || id, ES-MS m
o SRR AL canpogy © a0 e
- Aming[ $pitd béngoby)-3( 3] Hefoper Rlind]] ¢prehong hi BPWICORPOGOAZDY
Ac1crl A %’1met gf PlgrlngolF%lcaAlgn%%ﬁc g&a‘pl ing according to

ner al

ES- Bmmtr[(l%)nmfm(MH-H?()Zl—b 4' -piperidine] (prepared as in
WD 2006092731) - Acid:
5-AIIonxy-IH-indole-2-c§rboxyllc acid (described in
US 2004157841), ES-Ms m 89 4 (MrH +) . Exanpl e
23'-[(3,7-dimethyl-1H-indol-2-yl)carbonyl]spiro[ 1—benzofuran—3,4'—piperidine]
"-(5HI, 3] di oxol o[ 4,5-f]indol -6-yl carbonyl )spiro[l-b
enzof uran- 3, 4' - pi peri di nej

O

Amide coupling according to general procedure I:

- Amine: Spiro[benzofuran-3(2H),4'-piperidine] (prepared asin WO 2006092731)
- Acid: 3,5-Dimethyl-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 361.4 (M+H").

Example 27
1'-[(6-methoxy-1H-indol-2-yl)carbonyl]spiro[1-benzofuran-3,4'-piperidine]



Am de coupling according to general procedure | : -

Am ne: Spiro[ benzofuran-3(2H), 4' - pi peridine] (prepared
W@2008/068085 2006092731) - Aci d: PCT/EP2007/062985

S5H-[I, 3] Di oxol of 4, 5-f]i ndol_e56-carboxylic acid, ES-M

me (%: 377.4 (MtH +) . Exanple 24
Am[d'e[cg)gplﬁlg?’actzéﬂd'ﬁ%t@@enér'&i‘ﬂrﬂ@@iur@f yl)carbonyl]spiro[l- ben

zof uran eri di ne] de coupling accordin
- AlggedRifo bq‘:rg@@gglm-é(JH) 4'-pipgridiee] (prepared as in WO 200 092731)

'A% %%@{5%%;%1%%%5200%1m%%r| dine] (prepared as in

009
ES-B{Sepie-(Vh)i: fed.hyM-HHDi ndol e- 2- car boxyli ¢ acid, ES-Ms nife
(%9: 375.4 (MtH +) . Exanpl e 25
r-[(3,5-dinmethyl-IHindol -2-yl)carbonyl]spiro[l-benzof
uran- 3, 4' - pi peridi ne] Am de coupling according to
general procedure | : - Am ne:
Spi ro[ benzof uran-3(2H), 4' -pi peridine] (prepared as in
WD 2006092731) - Aci d:
3,5-Dinethyl -1 Hindol e-2-carboxylic acid, ES-Ms me
(%: 361.4 (MrH +) . Exanple 26
r-[(3, 7-di met hyl -1 H i ndoEx@mpley?8ar bony! | spi r o[ | - benzof
10 ur ang 3, IﬂethQJqp@H' 1ﬂH8pi yﬂ@ﬁrﬁ@nﬁ%ﬁ’ﬂo' N8eRof@a i Hiferidine]
general procedure .
Spi r o[ benzof ur an- 3(2H) , 4'
WD 2006092731) - Acid: HN
3, 5-Di net hyl -1 Hi ndol
(9%9: 361.4 (M+H +)

'dlone] (prepared as in

oxylic acid, ES-M5 nmle
Exanpl e 27

N

O

Amide coupling according to general procedure I:
- Amine: Spiro[benzofuran-3(2H),4'-piperidine] (prepared asin WO 2006092731)
- Acid: 5-Methoxy-1H-indole-2-carboxylic acid,

15 ES-MS m/e (%): 363.4 (M+H").

Example 29
1'-[(5-fluoro-1H-indol-2-yl)carbonyl]spiro[1-benzofuran-3,4'-piperidine]

20  Amide coupling according to general procedure I:
- Amine: Spiro[benzofuran-3(2H),4'-piperidine] (prepared asin WO 2006092731)
- Acid: 5-Fluoro-1H-indole-2-carboxylic acid,
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r-[(6-methoxy-| Hindol -2-yl)carbonyl]spiro[l-benzofura
n-3,4' - pi peridi ne] Am de coupling according to genera
w@e@soekis® | : - Am ne: PCT/EP2007/062985
Spi ro[ benzof uran-3(2H), 4' -piperidine] (prepared as in
WD 2006092731) - Aci d:
Esﬁﬁﬂ%hng5y35fh(pg@f§ 2-carboxylic acid, ESSM5s nfe (9:
. Exanple 28
r-[(5 nethoxy | Hi ndol - 2-yl ) carbonyl ] spiro[ | -benzof ura
n-3, 4' - pi peridi nej An1deEé@BBkﬁHg according to genera
proge
bt ¥ ol Doy rLin B corbonylspirol-bepaofuran i piperiding
V\D 2006092731) - Aci d
5- Met hoxy- | H i ndol e-
363.4 (M+tH +) . Exa
r-[(5-fluoro-IHind
-3,4" -piperidine] Amde\coypling according to genera

procedure | : - Am ne:
Spi r o[ benzof uran- 3(2H), 4' -pigerydNoel, (prepared as in
WD 2006092731) - Acid: 5-Flu i ndol e- 2- car boxylic
acid,ES—NB me (%: 351.4 (MtH +) . Exanple 30

-[ (5-chloro-1 Hindol -2-yl)carbonyl]spiro[l-benzof uran
Am1d% céuplmgoa%u)ﬂmg% gAHérglepr%QéH%éﬁg according to general

procedure | : -

- A@merﬁilbﬁh@@p&rmﬁ@% -piperjstingdr i(ptienerpd ppine& 88069927H)
2 -1 Hi ndol e- 2- boxyl i
-Ac\{ﬁ% e@g@@@ok-_@%ﬁ%@ %“{ﬂﬂ s '_nEgare}p | ecgrloxy ic

ES- MS m/e (%): 367.4 (M+H ).

Example 31
1'-[(5-chloro-1-methyl-1H-indol-2-yl)carbonyl]spiro[1-benzofuran-3,4'-piperidine]

Cl

Amide coupling according to general procedure I:

- Amine: Spiro[benzofuran-3(2H),4'-piperidine] (prepared asin WO 2006092731)
- Acid: 5-Chloro-1-methyl-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 381.4 (M+H").

Example 32
[5-chloro-2-(1'H-spiro[1-benzofuran-3,4'-piperidin]-1'-ylcarbonyl)-1H-indol-1-

yl]acetonitrile
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r-[(5-chloro-I-nmethyl-1Hindol-2-yl)carbonyl]spiro[l-b

enzof uran- 3, 4' - pi peridine] Am de coupling according to
w@emsei1sprocedure | : - Am ne: PCT/EP2007/062985

Spi ro[ benzof uran-3(2H), 4' - piqeridine] (prepared as in

WD 2006092731) - Aci d:

5-Ch|oro-|-nethy|-|FLindoIv 2- carboxylic acid, ES M

me (%: 381.4 (MH +) o—&anple 32 [5-chloro-2-

(1'Hspiro [I-benzof uran: 374"- pi peridin]

-1' -yl carbonyl)- | Hindg 1- yl]acetonitril eAm de
coupling according to gene al cedure I : - Am ne:
Spi ro[ benzof uran-3(2H), 4' plgeridine] (prepared as in

0

WD 2006092731) - Acid:

5- Chl oro- I - cyanonet hyl - | H i &g 2-carboxylic acid,

ES-M5 nfe (%9: 406.4 (M+H +) . anple 33 5-brono- 1'-

[ (6-brono- | Hindol-2-yl)carbonyldl spiro
Am[de&d@bl@xg?acéordmglargledéraﬂproae(dulreﬂ) one Am de COUpI i ng

accord| to_general praoceduy

- ABINg; 3R gfﬂ%[rﬁlhéé%@@ P4Perb1“b“jr |(Iaqeﬁﬁreée§ %W&é006092731>

- A&&rseeﬁro%&tlacs/a%ﬁ@thglbﬁq iR&S1820caPsI M) acid,ACi d:
Bronp- | Hi'ndol e- 2- car boxylic acid, ES-MB e (99 :

ES-K5anf (Opk-pp64 (M+H).

5-Brono-spiro[indol e-3,4"-piperidin]-2(IH-onel,5-D ch
| or o- 3- net hyl - 3-azapent ane, Hydrochloride 3: Formc
acid (10.0 g; 0.2 nol) and 37 % formal dehyde (20 m)
were mxed in a 250 m round-bottom fl ask equi pped
with reflux condenser. |,5-Dichloro-3-azapent ane,
hydrochl oride (17.0 g; 0.1 nol) was added and the

sol ution was heated with magnetic stirring at 100 OC.
After 3 h the tenperatur% waple33

5-bromo-1'-[(6-bromo-1H-indol-2-yl)carbonyl]spiro[indole-3,4"-piperidin]-2(1H)-one

Br

Iz

Amide coupling according to general procedure I:

- Amine: 5-Bromo-spiro[indole-3,4"-piperidin]-2(1H)-one (prepared as described herein
below)

- Acid: 6-Bromo-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 504.3 (M+H").

5-Bromo-spiro[indole-3,4'-piperidin]|-2(1H)-one
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increased to 120 OC for 20 mn and finally allowed to

cool to roomtenperature before the solvent was
werapoessed in vacuo to afford 3 as white sol i BCT/BP2007/062985

quantitative yield. IHNWR (380D, 400MH#z) d 3.0 (s, 3

H; 3.45 (br s, 2 H); 3.62(br s, 2 H); 4.07(br s, 4

H) . |, 2-Benzo-8-nethyl -3, 8-diazaspiro [4,5]
decane-4-one 5: A solution of oxindaole 4 (6.25 @f 47
mmol) in THF (500 M) was cool ed 778 OC apd Do it

Cl\a/&ohuft\i\grplof sodilmAme  di $i 'azi de (43 g~ 235
mol )y in THF (300 m) wap added drop w se

at nogphere. After stirrcing at - 78 OC for %¢

N-nmet hyl bis (2- chlorogethyl) am ne hydrochloride (9
g, 47 mol) was added, as a solid. The reactidn

m xture was stirred at - 78 OC for 1 h and at ro¢pm
tenperature for 24 h. After quenching with H20 ($0
m), the mxture was extracted with ethyl acetate (3 x
100 nl). The organic extractgywere washed with byine
(25 m)_-Ndried and the sol vgnt renoved in vacuap

0.84(m 2 H 2 H: 2.62 )
. N2 H); 3.37(m ~\6.82(d, 1H J =~ZZ68 Hz):
6.94(t, 1H J = 7.58 Hz); 7.12 (t, 1H J = 7.7 He);

7.26 (d, 1H, J =9 Hz); 9.27(br s, IH).
5- Brono- |, 2-di hydr o- 2- oxospiro
1,5- 8¢kl oreddimeetisyl B-azep penindithelrodhlomdxt hyorBicAcsbll00igA.2afol) and

d..2- Benzo-.8- et hyl - 3. .8-di a piro§_5 decane- 4-one .
57 bRl TN e BHRY s bbo REERR Fatitvin
reflivasorciendeed ,3-0ichl &0 - DazapantahiBS ydrocBlogide 4 47.0mp00.) mwd)swas added
s|lowl y.added with stirring. .The r tLon. m_xture was
and 3P B el R et Ao bifepgPerature was
incréased @o 1300 fo 20 ahrig and Sinpllly dlfdwed thyodlith ir€@n g&hperature before the
chr omat ogr aphy - 20, % MO CH 2C12) to give 6
sohGHERHS GabamE b Tsods A8 AMdteoses QERIHIEUHRA. 1HINMR
CLRRSY 3408 G 31 )5, 319, washeds wirhhs gt al ad AGHEPYS 1),
( NaHCO ‘so PS% on, zsdr ?gdg\?l\la SOzO.) Evg({porsat ﬁgn of t ﬁe )
1,2-Behxedrmdthy v 8ubamspieo i3 dgc{nk74pneos: 6. | HNVR ( CD3CD,
A scﬁgg(l)\éll_%? oandole 4 (6.25 g, 47 mmol) in THF (500 ml) was cooled to — 78 °C and to it
a solution of sodium hexamethyldisilazide (43 g, 235 mmol) in THF (300 ml) was added
drop wise under N2 atmosphere. After stirring at — 78 °C for 45 min, N-methylbis (2-
chloromethyl) amine hydrochloride (9 g, 47 mmol) was added, as a solid. The reaction
mixture was stirred at — 78 °C for 1 h and at room temperature for 24 h. After quenching
with H20 (90 ml), the mixture was extracted with ethyl acetate (3 x 100 ml). The organic

extracts were washed with brine (25 ml), dried and the solvent removed in vacuo. Silica gel
chromatography (5- 50% MeOH/CH2CI2, gradient) gave 6g (57%) of 5 as a solid.
1HNMR (CD30D, 400MHz) 8 1.84(m, 2 H); 2.51(m, 2 H); 2.62 (s, 3H); 3.02(m, 2 H);
3.37(m, 2H); 6.82(d, 1 H, ] = 7.68 Hz); 6.94(t, 1 H, ] = 7.58 Hz); 7.12 (t, 1 H, ] = 7.7 Hz);
7.26 (d, 1 H, ] =9 Hz); 9.27(br s, 1H).

5-Bromo-1,2-dihydro-2-oxospiro [3H-indole-3,4’-piperidine]-1’-methyl 6:
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25

30

7.51(d, J = 1.8 Hz, IH), 7.35(dd, J = 1.9 and 8.2 Hz,
IH), 6.81(d, J = 8.2 Hz, IH, 2.93(m 2H), 2.67(m

WQ@RHog/ 08143 (s, 3H), 1.86(m 4H). PCT/EP2007/062985
5- Brono- |, 2-di hydr o- 2- oxospigga
[3H i ndol e-3, 4-pi peridine]-I -cyano 7: 5-Brono-|,

A s&uﬁ'&)ﬁ‘b{fjf 9: B%n%@%ﬁétﬁ? i %'—‘&hi& E&t435 cfe/cal{é' zil%hé @6 @gJ 29.1 mmol) in
/ - mol) was di ssol ved

CHGHN G106 g A6 (5 relh okt Pkt miL K. TRENDD 228 g, 1000 was
slovqg?{i d%r%l? 9[2 eﬁ%etre%tféﬁquﬂ}@vx& &Eﬂﬂgcﬁfo%%gh%g)g@ SbQent was

e reaction mxture was C ,
remgivédibeeiow Fhemesiflyd waepurifiedibiyddicg gd@hmn)latagiltaphﬁ%e 0 %

B, AR, KRB0 A ACR s B
(600 e8] dubwashsd pithi sﬁuuededbyqlmobs YaHg®); ohrtomatoet Qo0 -
Evagéﬁqﬁwygnoév der%tzl}@%gﬂ%agage ; 2%;(4?%3 %!ﬁ%gll—%Ng/{lg(élS}Z_é?} 400MHz) 8
7. 517(%3]74 dd, Hz(], 1H)17 §5(@Hd1 8(1% a'ﬂaﬁ)i H), 1}@ %%1%)} =3 2'H§ ?Hj"zz 93(m,
ZH)ZPI)57(IBr4§iIb|%61éSp5HQ>[1| $det 453, 4' - pi peri din] - 2(I H) one 2:
2-di hydr.o- 2- oxospi ro [.3H-indol.e- 3,

5- Bmmmlﬁednhud#ﬁ)e? -"P‘OSIP-‘WQHOIHF‘O?%3 4-pjperigingl- hﬁzsﬁl}o fas

suspended in ethylene glycol (10 m ). The m xture was
5- Btdrﬁ@ned dlhydﬂaa—bﬁ&pﬁog 3HAmdateos,) 4’ angerhieat] eld-rh@hyll36 (86 g, 15.6

ol R i o B0l BTGBy 5224 g mmon
room) temffeeatoregdhk enikayewapdisatdd ite defliNafo2 S@hOTha deaction mixture was

coo 9”8&1&%5 igd @@1‘}%&?%@%%&? %l)egncp%asgﬂehlvﬁ 9@[)/0 a ueoHs K,COs

chr omat oQ%)mnf ave gh
solugimng@ix! )eAﬁgq ihg mixgirg wag dogd (N@;S@ nd g@gerﬁ@ted e residue
plﬂjy %W[e@H/(tHzCINH)) a\76 ")534 Qsohd 39¢g

PR T  E ae

TH)26? (d, 1646 MH2H), A8HE( TH) 25911 (nd, 26) NVBO (DNBD; 186(mm, 2H).
100MHz) d 180.93, 140.64, 137.98, 130.42, 126. 75,
113.20, 111.45, 46.24, 40.92, 32.94. Anal.Calcd for
C12H13BrN 20 C, 51.26;

5-Bromo-spiro[indole-3,4'-piperidin]|-2(1H)-one 2:

5-Bromo-1, 2-dihydro-2-oxospiro [3H-indole-3, 4-piperidine]-1'-cyano 7 (3.3 g, 10.8
mmol) was suspended in ethylene glycol (10 ml). The mixture was treated in NaOH (1.8 g,
45 mmol) and heated to 130 °C for 15 min. It was diluted with methylene chloride (500
ml) and washed with 10% aqueous K,CO3 (2 x 100 m). The organic layer was dried
(Na,SOy4) and concentrated and residue purified by silica gel chromatography (30%
MeOH/CH,Cl,) to gave 2 as a light ceramic white solid 1.8 g (60%), mp 256 — 258 °C.
"HNMR (DMSO-ds, 400MHz) & 10.6(br s, 1H, NH), 7.57(d, ] = 1.84Hz, 1H), 7.36(d, ] =
8.2Hz, 1H), 6.79(d, ] = 8.2 Hz, 1H), 4.05 (br s, 1H, NH), 3.06(m, 2H), 2.84(m, 2H),
1.64(m, 2H), 1.55(m, 2H), °C NMR (DMSO-ds, 100MHz) § 180.93, 140.64, 137.98,
130.42, 126.75, 113.20, 111.45, 46.24, 40.92, 32.94. Anal.Calcd for C;,H3BrN,O: C, 51.26;
H, 4.66; N, 9.9. Found: C, 50.87; H, 4.91; N, 9.67.

Example 34
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H 4.66; N, 9.9. Found: C, 50.87; H 4.91; N, 9.67.
Exanpl e 345-Brono-1'- [(5-nmethoxy- 3-net hyl -
wO pbostaekIBs 2- yl ) carbonyl] spiro [indol e-3, 4" - pi PEF/ER100T/062985
- 2(I'H) -one Am de coupling agcording to general
procedure | : - Am ne:
) h . LA B - 0 neridi . U
R e e af 1 o b Sy yn Al gl iale-3,4-piperidin)
5- Met hoxy- 3- et hyl - | H i ndéld)-@near boxyl i ¢ acid, ES-MS
me (%: 468.4 (M+H +) . Exanple 3% 5-Brono- 1'-
[(6,7-di methyl - | Hindol-2-yl)carBonyl] spiro
[indol e-3,4" -piperidin] -2( -Co/ e Ami de coupling
according to general proceduge - Anine:
5- Brono-spiro[indol e-3,4" -pfperidin]-2(lH-one
(prepared as described hergin above) - Acid:
6, 7- Di met hyl -1 H i ndol e- 2- boxylic acid , ES-Ms nife
(9%9: 452.4 (M+H +) . ple” 36 5-Brono-1'- [(5-brono-
| H i ndol - 2-yl ) car boryl }~Spi 9i ndol e- 3, 4' - pi peri di n]
-2( I H)-one Am de coup
procedure | : - Am ne:
Amﬁieaboﬁma%@icdsﬂgﬂgw%leﬁer? Iﬁbc@iupcer:i di n% -2(1 H) aone
repared as. descrihed herei e) - Acid; 5-Brono- .
- At BRreo 3hied lla%(aégwgi%-lﬂa?&r'ﬁmﬁ-ﬁgﬁ%nH@eE%ifé agdggerabed herein
abol&H +)
- Acid: 5-Methoxy-3-methyl-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 468.4 (M+H").

Example 35
5-Bromo-1'-[(6,7-dimethyl-1H-indol-2-yl)carbonyl]spiro[indole-3,4'-piperidin]-2(1H)-

Br:
NH

Amide coupling according to general procedure I:
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Exanple 37 5-Bronmp- 1'-(5H [1, 3]

di oxol o[ 4, 5-f] i ndol - 6-yl carbonyl )spiro[indole-3,4"-pip
W@ ei0dioef182( |1 H) - oneAm de coupl i ng accordi ng to PENEP2NT/062985

procedure | : - Am ne:

5- Brono- spi ro[ i ndol e- 3, 4' plperldln] 2(I H) -one
- Ar(lﬁlreeﬁ) @'i@rﬁo %ﬁlrg ﬁﬁ(%lé % pﬁﬁehﬁhﬂ APAYShe T I%ﬁélgd as descrlbed herein

H[1,3] D oxol i ndol e- 6- carboxy?|c acid, ES- M5

=ﬁmﬁﬂe (@a 468. 3 (N%H +) . Exanpl e 38 5- Brono- 1 -

- A(%é %dﬁPngﬁqZPﬁI{m{hole a]rlg(g&ki r?rﬂgl ) carbonyl] spiro

erl one Am de coupling

ESE@bmhdﬂﬁg45b4thé¢al procedure | : - Ami ne:

5- Brono- spi ro[ i ndol e- 3, 4" - pi peridin]-2(IH) -one

(prepared as described het %hg le3gove) - Acid:

3,6, 7-Trinmethyl -1 Hindol e- arboxylic acid, ES-M5 nfe
5-Bidmo-46[5-bromlbH H-indol Bxdiak o n3 9 s ir &ii wdwde- 3,4 plpendm] 2(1H)-one

[(3,7-dinmethyl- | Hindol-2-yl)carbonyl] spiro

[indol e-3,4"-piperidin] -2( |H/f/~oneAnm de coupling

according to general proceduney -5 A ne:

5- Brono- spi ro[ i ndol e- 3, 4'oxI di n]-2(I H) -one

(prepared as descri bed her

¢i n above) - Acid:
3, 7-Di net hyl -1 H i ndol e- 2- oxylic acid, ES-M5 me
(9% : 452.4 (MrH +)

O
Br.

NH

Amide coupling according to general procedure I:

- Amine: 5-Bromo-spiro[indole-3,4"-piperidin]-2(1H)-one (prepared as described herein
above)

- Acid: 5-Bromo-1H-indole-2-carboxylic acid ,

ES-MS m/e (%): 504.3 (M+H").

Example 37
5-Bromo-1'-(5H-[1,3]dioxolo[4,5-f]indol-6-ylcarbonyl)spiro[indole-3,4'-piperidin |-
2(1H)-one

i
o)
HN
o ~

Br



10

15

20

Exanpl e 40 5-Brono- 1'- [ (6-nethoxy-
| H i ndol -2-yl)carbonyl] spiro [indole-3,4"-piperidin]
W0 2(s6818Hne Anmi de coupling according t o generBCT/EP2007/062985
procedure | : - Am ne:
5- Brono- spi ro[ i ndol e- 3, 4' plperldln] 2(I H) -one
A (d%f SRRSO RS dRSE eRed RBE&IR pbOve) - Acid:
Y ﬁ]%all—l-lndolgg clg}r%bo;lyllc acid, ESMsS me (%:
- Amlm irB(qvmpfspyro [m@len%ﬁli ®ipgriditg =281 Girone {prepgred as lasorileed herein
dxkgf'nd°| 2-yl)carbonyl] spiro [indole-3,4"-piperidin]
-2( | H)-oneAm de coupling according to genera
- Aqd:adedus }gDibXQloM Ahtimw]e-6-carboxylic acid,
B e 3,4 -piperidin]-2(lH-one
ES- %ASIBP @dgég? escrlbed herei n above) - Acid:
5- Fl uoro-1 Hi ndol e- 2-carboxylic acid, ES-Ms me (%:
442. 3 (N%H +) . Exanpl e #2abpBr38no- 1'- [(7-nmethyl -

> Sromey 3 Al BE ORI B 006 B Ry andr ISR o Bhciny-

procedure | : - Am ne: 2(1H)-one

5- Brono-spirofindol e-3, 4" -piperidin]-2(IH)-one
(prepared as described herein above) - Acid:

7- Met hyl - I Hi ndol e- 2- carboxylic d, ESMsnme (%:
438.4 (M+H +) . Exanpl e 435- By "- [(4-chloro-

| Hindol -2-yl)carbonyl] spiJg jdol e- 3, 4' - pi peri di n]
-2( I H-one Am de coupling accoyding to general
procedure | :

Br.
NH

Amide coupling according to general procedure I:

- Amine: 5-Bromo-spiro[indole-3,4"-piperidin]-2(1H)-one (prepared as described herein
above)

- Acid: 3,6,7-Trimethyl-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 466.4 (M+H").

Example 39
5-Bromo-1'-[(3,7-dimethyl-1H-indol-2-yl)carbonyl]spiro[indole-3,4'-piperidin]-2(1H)-
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- Am ne:
5-Brono-spiro[indol e-3,4"-piperidin]-2(1H)-one
W@ progjoeiesl as descri bed herein above) - Acid: PCI/EP2007/062985
4- Chl oro-1 Hi ndol e- 2- car boxygi.c acid, ES-M5 nfe (%:
458.3 (M+H +) . Exanple 44 5-Bronp- 1'- [(5-chloro-
Amhe%ﬁﬁﬂg;c'c&d‘uﬂgqgl eger)ﬂl ﬁ&@éd%?@yl 1 spiro

[ 1 ndo -piperid 2 one Am de coupling
- Ammeo? @Irwgotsgug bn@qlg-ﬁ %@wgdm (1Hy-one ppicpared as described herein

ab? Br ono- spi ro[i ndol e- 3, 4" - pi peridin]-2(lH)-one
repared as descri bed herein above) - Acid:
- A&d:Chil- @fimeﬂhyhisftlhydelbﬁrctambmiyée 2cidar boxylic acid, ES-MS

. Exanmpl e 45 {2-
ES- %%@4&@24%%2 di hydr o- 1'Hspiro
[indole-3,4"-piperidin] -1'"-yl)carbonyl] -1H ndol -
1-yl} acetonitrile Am deEsauplei4dg accordi ng to general

5- Bg(l; chlni(r lil‘lgf(}'ﬂﬁging%g?ml)_cgﬁbﬁgﬂ] %Hilfﬂ[i_r@(o}e':s,fl'é?]igeridin]d(1H)—one
(prepared as described herein above) - Acid:
| - Cyanonet hyl -1 H i ndol e- 2- car boxyl Nc acid (prepared
herein below), ES-Ms nie (%: 463. 3°(MrH +) . Exanple
46 {2- [(5-Brorm-2-oxo- 2-di h c 1'Hspiro
[i ndol e- 3, 4' - pi peri din] -1 37'!“ dar Bonyl] -5- chloro-
| Hindol - 1-yl} acetonitri9

Br

NH

Amide coupling according to general procedure I:

- Amine: 5-Bromo-spiro[indole-3,4"-piperidin]-2(1H)-one (prepared as described herein
above)

- Acid: 6-Methoxy-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 454.4 (M+H").

Example 41
5-Bromo-1'-[(5-fluoro-1H-indol-2-yl)carbonyl]spiro[indole-3,4'-piperidin]-2(1H)-one



Am de coupling according to general procedure | : -
Am ne: 5-Brono-spiro[indole-3,4"-piperidin]-2(1H)-one
W@ progjoeiesl as descri bed herein above) - Acid: PCI/EP2007/062985
5-Chl oro- I -cyanonet hyl -1 Hi_ndal e- 2-car boxylic acid
(prepared herein above), ES-Ms me (% : 497.3 (M-H +)
Amuﬁ’%@ﬂﬂln% ﬁ:Zordl to general 2procedure I:

or o- | |n ol - yl)carbon 4- et hyl spiro[ind
-Ar@m@ 3 Baompispisp iiaklolg-324( PHeridind - 24 ki1 neélersmrﬁé agdesoriedrein
abo 8 general procedure | : - Am ne:

4-‘met hyl spi ro[ i ndol e- 3, 4' - pi peridin]-2(l H-one - Acid:
- Adid: GﬁFlopmrllH-mddl@ﬂeeaZb@arhb@c@gl,l ic acid, ESSMs me (9:

) ms 1. A conpound of the general
° Esg/%ﬁnr}ﬁq(g §22 ere| X and Y are selected fromthe
corrbinat|onsof Xis GO and Yis O Xis CH2, and Y

isO Xis O and Y is CHRamplei4@ NR7, and Y is C=O X
sNR,,

fgnm, g fafedtel ) Sy Rapirgl g B A R gy 2 -one

OH or -(CG-6-alkylene)-C(O-NR aRb;

r
RS N
NH
NH
(0]

Amide coupling according to general procedure I:

10 - Amine: 5-Bromo-spiro[indole-3,4'-piperidin]-2(1H)-one (prepared as described herein
above)

- Acid: 7-Methyl-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 438.4 (M+H").

15

Example 43
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R2 is hydrogen, G -6-alkyl, G -6-alkoxy,

-(G -6-alkylene)-NR cRd, -(C -6-al kylene)-C(OR f,
whesPbs18dpt i onal |y subsitituted by one or norRCTEP2907/062985

hal o- G -6-al kyl, G -6-al kyl_4Q - 6-al koxy,

hal o- G - 6- al koxy, nitro, or cyano, or phenyl,
5- ﬁgﬂé@ga[(lélycgﬁﬂgsfﬁ ﬁﬁdbtl Qdyl rlﬂﬂl 1] Q%rﬂﬂ{cﬁ)lp§|4oplpendm] -2(1H)-one

hal o- G - 6- al koxy, nltro or cyano; R3 is hydrogen,

hal o, or G -6-alkyl;R4 is hydrogen, halo, G -6-alkyl,

hal o-G - 6-alkyl, G -6-al koxy hal o- ( - 6- al koxy, or

-0-C 2-i 0-al kenyl ] hal 0, G -6-al kyl, or
G - 6-al koxy; or Rfang= . dget her to form a
ring wth the benz ' i H4- R5- is -O(CH
2)n-O wherein n i8§ ; ‘ drogen
C -6-al kyl, optionally substitu ed py CN or OH,
-(G -6-al kyI ene) - NR gRh,

Amide coupling according to general procedure I:

- Amine: 5-Bromo-spiro[indole-3,4"-piperidin]-2(1H)-one (prepared as described herein
above)

- Acid: 4-Chloro-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 458.3 (M+H").

Example 44
5-Bromo-1'-[(5-chloro-1-methyl-1H-indol-2-yl)carbonyl]spiro[indole-3,4'-piperidin]-
2(1H)-one

HN Br

Amide coupling according to general procedure I:

- Amine: 5-Bromo-spiro[indole-3,4"-piperidin]-2(1H)-one (prepared as described herein
above)

- Acid: 5-Chloro-1-methyl-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 472.3 (M+H").
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-(G -6-alkylene)-C(O-NR 1R, -Obenzyl, optionally

subsitituted by one or nore halo, halo-G - 6-alkyl,
w@Ro08/61RY | , Ci - 6- al koxy, hal o-C - 6-al koxy, ni PCDEP2907/062985

cyano, nitro, halo, cyano, _(gs-6-al koxy,

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

-(G -6-alkylene)-C(OR fﬁx&%ﬁféﬂs optionally

subsitituted by hal o, halo aIkyI G -6-al kyl,
{2di(5-Brainexgxo- hatdihyirosl’ Hispareyindnlet 3,4 plmrubyhhoyl carbonyl]-1H-

-(G - 3-al kyl ene) - Rm r henyl ab5-to

6- nenber ed het eroaryl M@ F%@a{émﬂléng

het er ocycl oal kyl or 3 to 6-nenbered cycloalkyl, each

optionally substituted by nore hal o,

hal o- G - 6-al kyl, G -6- ahy 8 al koxy,

hal o- G - 6- al koxy nitro C ; or RS and R6 are

bound together to form™a g wth the benzo noiety,

wherein -R5- R6- is -O(|CH 3)n-C(O - -C(O-(CH 2)n-O,

or -O-(CH2)n-O wherein mysS 1 ; R7 is hydrogen or

G -6-al kyl ; R8, RO, R10, 1 are each i ndependently

hydr ogen, hal o, G -6-al ako-Ci - 6-al kyl,

G -6-al koxy or halo-G - 6a|k /

Amide coupling according to general procedure I:

- Amine: 5-Bromo-spiro[indole-3,4"-piperidin]-2(1H)-one (prepared as described herein
above)

- Acid: 1-Cyanomethyl-1H-indole-2-carboxylic acid (prepared herein below),

ES-MS m/e (%): 463.3 (M+H").

Example 46
{2-[(5-Bromo-2-o0x0-1,2-dihydro-1"H-spiro[indole-3,4'-piperidin]-1'-yl)carbonyl]-5-
chloro-1H-indol-1-yl}acetonitrile

HN Br

Amide coupling according to general procedure I:

- Amine: 5-Bromo-spiro[indole-3,4"-piperidin]-2(1H)-one (prepared as described herein
above)

- Acid: 5-Chloro-1-cyanomethyl-1H-indole-2-carboxylic acid (prepared herein above),
ES-MS m/e (%): 497.3 (M+H").



Ra, Rb, Rland R are each independently hydrogen,

G -6-alkyl, -(G-6-alkylene)-NR kRL, wherein R and R
wW@e@sees1ks | ndependent |y hydrogen or G - 6-al kyl PCDEPRA7/062985

and Rb, or Rland R together.gith the nitrogen to which

they are bound forma five or six nmenbered heterocycle

conprising one or two heteroatons selected fromthe

group of nitrogen, oxygen and sulfur; Rc, Rd , Rg and

Rh are each independentl£ hydrogen, G -6-alkyl, -C(OR

e, or -S(0O) 2R wherein Re xamglei4dct ed from the group of

| 4l

1 g(ﬁg(gl??%tﬂél?nggl' %kig}%'})o Qﬂgtpﬁﬂsplﬁglﬁﬁﬂﬁgg4-§q(enldm -2(1H)-one

G -6-al kyl, G -6-al koxy, haI 00\ 6- al koxy, nitro, or
cyano; or Rc and Rd , or R N ¢¥ogether with the
nitrogen to which they @aretfodnd forma five or six
nmenber ed het erocycl e confjri sing one or two heteroatons
sel ected fromthe group ni trogen, oxygen and
sulfur; or Rc and R, dr Rg and R together with the
nltrogento V\:hIChthe(;/ bgund form
i soi ndol e-1, 3-di one;

Amide coupling according to general procedure I:

- Amine: 4-methylspiro[indole-3,4"-piperidin]-2(1H)-one
- Acid: 5-Chloro-1H-indole-2-carboxylic acid ,

ES-MS m/e (%): 394.4 (M+H").



R is selected fromhydrogen, G -6-al kyl, G -6-al koxy;
or phenyl, optionally substituted by one or nore hal o,
Wh2008/065185 6- al kyl , G -6-al kyl, G -6-al koxy, PCT/EP2007/062985
hal o- G - 6-al koxy, nitro, or_gyano; or a
pharmaceutically acceptable salt thereof. 2. The
conpound of formula (1) ace@ffi ng to claim 1,
wherei nR1 i s hydrogen, C -6-alkyl, optionally
substituted by CN or OH, or
-(C -6-al kyl epe) - )-- N wherein Ra and Rb are
L e ﬁomﬂ%ﬁﬁgﬁéqﬁﬁﬁﬂﬁgﬁ)or G -6-alkyl. 3. The
conmpound of formula (1) according tq claim1 or 2,
wherein R2 is hydrogen, Gi-6-alkyl ,RGi-6;al koxy, -(Ci-
6- al kyl ene) -NR cRd, wherein Rgiand R arB each
i ndependently hydrogen, -C(OR e, S(O 2R wherein
Re is selected fromthe group oL gen, G -6-alkyl,
or R

R R?

&)

A\
N
\, 0
R

R

wherein
Xand Y are selected from the combinations of:
Xis C=0,and Y is O,
Xis CHy, and Y is O,
Xis O,and Y is CH,,
Xis NR’, and Y is C=0,
X is NR’, and Y is CH,, or
X-Y is -C=C- or -CH,CH,-;
R'is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH, or
-(Cy.¢-alkylene)-C(O)-NR°R";
R’is hydrogen,
Ci-¢-alkyl,
Ci-¢-alkoxy,
-(Ci-6-alkylene) _NR°RY,
-(C1.¢-alkylene)-C(O)R’,
benzyl, optionally subsitituted by one or more halo, halo-C;_¢-alkyl, C;.s-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano, or
phenyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
R’is hydrogen, halo, or C,¢-alkyl;
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phenyl, optionally substituted by one or nore hal o,
hal o- G -6-al kyl, G -6-al kyl, G -6-al koxy, halo-G -6-
W@LMWweng818hi tro, or cyano, or Rc and Rd toget hePCIEP1907/062985
the nitrogen to which they ggze bound form
i soi ndol e-1,3-dione, -(C - 6-alkylene)-C(OR f,
RYj %%QH,R Is selected from hydrogen, d -6-alkyl,
G -'6-al koxy, or phenyl, optionally substituted by one
orhalore hal 0, hal o-Gi-6-al kyl, G -6-al kyl,
OC&'—éﬁkﬁny’ hal o- G - 6- al koxy, nitro, or cyano;
benzyl , oFtionaIIy subsitituted by hal o,
halabe-Ci-s8lkal. kyl , G -6-al kyl, G -6-al koxy,

hal o- G - 6- al koxy, nitro, or cyano, or phenyl,
a(t ﬁ‘?’i%

opti’ona subsitituted by hal o, hal o-G -6-al kyl,

Cihabo-&l kyplkox@ior6- al koxy, hal o- G -6-al koxy, nitro, or
cyane. 4. The conpound of fornula (1) according to any
ongﬁgf'mcaiuéein%g 1 to 3, wherein R2 is hydrogen,

R’ i€ihy@r@jekyhal@rC, Gialled alrkhxyallboxy:The conpound of fornul a

or bS8 A28 2L LT T2 AR
ac RO g-09 GHLY,-Orewldreialis Mor2; t o 5, wherein R6 is
RS i%%rrdroogg%g,’ Ci-6-al kyl, optionally substituted by CN or
él_G—alkyl, optionally substituted by CN or OH,
-(Cy¢-alkylene) _NRER,
-(Cy.¢-alkylene)-C(O)-NR'R,,
-O-benzyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,
nitro,
halo,
cyano,
Ci-¢-alkoxy,
halo-Ci.¢-alkoxys,
halo-C,.6-alkyl,
-(Cy.¢-alkylene)-C(O)R’,
phenyl, optionally subsitituted by halo, halo-C,.-alkyl, C;_¢-alkyl, C,.¢-alkoxy,
halo-C,.¢-alkoxy, nitro, or cyano,
-(Cy.5-alkylene)-R™, wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-
membered heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, halo-C,¢-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
or R* and R® are bound together to form a ring with the benzo moiety, wherein
-R’-R’- is —~O-(CH,),~C(O),
-C(0)-(CH;)n-O-, or
—0-(CH;),—O—whereinnis 1 or 2;
R is hydrogen or C,-alkyl;
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-(CG -6-al kyl ene)-NRgRh wherein Rg and R are each
i ndependently sel ected from hydrogen, or G -6-al kyl;

w@eoosles1es n Rg and R together with the nitrogePCT/BP2007/062985

whi ch they are bound formad;ive or six menbered
het erocycl e conprising one or two heteroatons sel ected

R®, {z‘é,%mfaﬁg RglrglgyQacﬁfin&%)%@@[\l%ﬁl?%ye?agg&rhaw@lélélui IMvalo-Cy.¢-alkyl,

- 6- al kyl ene) - wher ei n Rland are each

i rfelepdkerersribplongd ; d -6-al kyl;

R® R“{géaﬁd ﬁggﬁlﬂqﬁagy&@dﬂg\/\her ein R and R are each

I ndependently hydrogen or G -6-al kyl; or Rland R

t dgdtdgen, with the nitrogen to which they are bound

fctgm_aqk’&i ve or six menbered heterocycle conprising one
6 )

or fwo ‘heter oat ons sel ected fromthe group of

ni{€ogahyleoxy§BiR\.and sul fur; -O benzyl, optionally

subsi t it ut.echxby,gne _aor ,nore hal hal o-Ci - 6-alkyl,

& -5 At R B G QiR BB B e A o. o
cyaridand iRCrar; R had & togythmowitiCtheGriab axty;whidl theCare bound form a
6-al k%v% 'or six membered heterocycle comprising one or two heteroatoms selected

from the group of nitrogen, oxygen and sulfur;

R%, R?, R& and R" are each independently

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

isoindole-1,3-dione;

R'is selected from

hydrogen,

Ci-¢-alkyl,

Ci-¢-alkoxy; or

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

or a pharmaceutically acceptable salt thereof.

2. The compound of formula (I) according to claim 1, wherein
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hal o-Ci -e-al kyl; -(C -6-alkylene)-C(OR f; wherein Rf
is selected fromthe group of hydrogen; d -6-alkyl;
W@R008/06H1RDXY; or phenyl, optionally substitut edPG/EP087/062985
or nore halo, halo-G -6-al kyg,. G -6-al kyl,
G - 6-al koxy, hal o-Gi -6-al koxy, nitro, or cyano,
lphg,gyd enOPtionally subsitituted by one or nore halo,
G o6-al kyl, Gi-6-al kyl, Gi-6-al koxy,
a@@- @yleoralom@&x/subﬁmw@ bYﬁNw% or

(@:hgoalﬁhdﬂ%q)e@@) -Rpppwherein Rmis phenyl, a 5- to

etero ryI 4- to 6- nenbered
het er odyeetio & kyd Roprreza¢ivingepradortcleydegginoalGuytalkbach
optionally substituted by one or nore hal o,
hal o- G - 6-al kyl, G -6-al kyl, G -6-al koxy,
3. hélte-cdmpuatl kbsoyrmubi 1y accoating wadd@m ¥V or Thehaanpound of
Rzigcﬁ Ian(l) according to any one of clains 1 to 6,
Breiai™R6 i s hydrogen, C -6-al kyl, optionally
substdlkyt ed by CN or OH, -(G -6-al kyI ene) - NR gRh,
rein Rg and Rh are each independently sel ected from
%r%ﬁgw or Ci-6-alkyl, or wherein Rg and Rh together
Wi (), 4-Hiylead) roRad, t o whi ch they are bound forma five

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

halo-Ci.¢-alkoxy, nitro, or cyano.

4. The compound of formula (I) according to any one of claims 1 to 3, wherein

R* is hydrogen, C; ¢-alkyl or C, ¢-alkoxy.



5. ankhegpyponnd of forhwle dhpegrdingfo Frangl

-(CG -6-alkylene)-C(O-NR 1R, wherein Rland R are each
i ndependently hydrogen, G -6-al kyl,

WO ¢@BO68183 kyl ene) - NR kR1, wherein Rk and Rlar ePEHEP2007/062985

i ndependent |y hydrogen or Ggg6-al kyl; or Rland R
together with the nitrogen to which they are bound
forma five or six nmenbered heterocycle conprising one
or_ two heteroatons selected fromthe group of nitrogen
& cloiys hibrdongn
claims 1 to 7, wherein Xis CO and Y
lgﬁyﬁgg%rﬁ(geﬁeagipound of for mJI a (1) according to any one
of claims 1 to 7, wherein Xis CH2 and Y is O 10. The
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1f>drydm$n(l) which is selected fromthe group

I n

aﬁ%yr oo%ﬁloflf‘%YSUbStltPﬁdﬂ%%lorra% benzof uran-1, 4" - pi pe
r2| ?cépa allkylyhe)emmifnyl ]1-1 :. ndol - 7- ¥| ;;Jacet?mtru : e,

cnl or.o 0XO-TI enzor ur an- - Pl
lp er: ?Ivﬂ]e@% ‘;l%%ﬁlbgﬁﬂtafh r% tcl))[ &lelfed5om h grogén, or
-y i iyl acet ani de,
r-1( chlhoro6 ggl-%(rgpl-z rﬁ)on -3Hs krlcu df
ur an- |or2(v ebqnb f to\ge‘@ﬁre 1t the nitrogen to whic eyare oun orm

r-[(5-chl QrfﬁzeIoklsknﬂ@hb&ed/hét@@ep@wddlpr%ﬁg SR G R HeRIr6Qoms

2- benzofuran-1| , 4'- eridin]-3- one,
! selected from the %roup of n]1trogen, oxygen and sulfur;

—(C1_6—alkylene)—C(O)—NR R
wherein R' and R’ are each independently
hydrogen;
Ci-¢-alkyl;
-(Cj-¢-alkylene) _NR*RL
wherein R* and R' are each independently hydrogen or Cy.¢-alkyl;
or R and R’ together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
-O-benzyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
C-1-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
nitro;
halo;
cyano;
Ci-¢-alkoxy;
halo-Ci.¢-alkoxy;
halo-Ci.-alkyl;
-(C1.¢-alkylene)-C(O)RS;
wherein R’ is selected from the group of
hydrogen;
Ci-¢-alkyl;
Ci-¢-alkoxy; or



o

[ 5-chl oro-2-(rH, 31 spi ro[ 2- benzof uran-1, 4" - pi peridin]-
r-ylcarbonyl)-1Hindol-7- yl]acetonitrile,

WO 20080881851 or o- 7- [ 2- (4- net hyl pi perazi n-1 -yl ) - 2POKBRINY 062985
] -1 Hindol -2-yl}carbonyl)-3Hgpi ro [2-benzof uran-
|, 4" -piperidine] |, _ _ o
| -[5-chl 0rp%'e:g'l((gﬂflio%!ihﬁﬁibrsﬁl[u?émf&rrﬁ&élhaﬂi hﬁle§1'[6L£k>Fl,
]-r-ylcarbonxé%-lFLlndoI-7-yIA- '
N, N- di met hyl hattaili(he;allkoxy( halo-C6-alkoxy, nitro, or cyano,

ﬁp@l@ﬁé@io&aﬁ@{b‘ggﬂhﬂea pi ot HPH% halb 1.'6-'afley¥ Id,San8e

piro enzof uran- - pi peridine
|* - [ (2 Ghliesg; hdtb iddallkadyy hiteaobeyayb] - 3H spiro
[ 2- benzof ur an- I,4'1plger|d|ne],
2--[Grehlkgene) R, Whdr@ivRS'ps pladn2l, loén 2 6-umambdredihetpiopet,iddito 6-
nj-1"- - ' | »7-yl]-
12" (iR RS PRI LIRIR 83 do disbégubered cycloalion
I ' - [ (5-f 1 wactoeptidnalgaibsBtugéd loyasizanmyrhdredtadtcs piloeC,.¢-alkyl,
2-benzofuran-~ |, 4' -piperj di ne .
B oni'or o GO RUE R HEbO -4y KT FLoPs 1 n
dol - 2-yl }car bonyl ) - 3H spi r o[ 2-
b of uran-1I., 4' - pi per.i di nel., : .
7. DT Rn o8 el SeaRdien any. eyt slismny 9 & aibessin
[ﬁig}@anggﬁ;ofuran- 1,4'- piperidine], .
b B oy o) oo
I - €3s-8kviehd) LRI ! - | H-i ndol - 2-yl ) carbonyl ] spiro
[l-benzo uran- 3 4. -piperidine], and
{ 2- [ ( 5vhsr Rk 20 Roare eachyindgprmglently selacredframabydtogeny or pj

peri didyl-dikl) orGHe@ny! 1-5-
chloro-1'Hi'ndol -I -yl }acetonitrile. 12. A frocess for

the preparendR’ svsedisnpoiiitie nsfogenkarhish thyy e bow fogm a five
to claimi, i Si NG, 'y -
o coam . Rkt E@ﬁet@%@??@&#éﬁ?%ﬁ%ﬂ%aﬁl&gm%Mo s

of formula (Il):with an am ne of t
selected from the group of nitrogen and oxygen,
-(Cy.¢-alkylene)-C(O)-NR'R,,
wherein R' and R are each independently
hydrogen,
Ci-¢-alkyl,
-(Cj-¢-alkylene) _NR*R},
wherein R* and R' are each independently hydrogen or C,.¢-alkyl;
or R and R’ together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two heteroatoms selected

from the group of nitrogen and oxygen.

8.  The compound of formula (I) according to any one of claims 1 to 7, wherein X is
C=0andYisO.
9.  The compound of formula (I) according to any one of claims 1 to 7, wherein X is

CH; and Yis O.
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to obtain a conmpound of formula (I), wherein RL to R6,

R8 to R11, X and Y are as defined in claim1. 13. A
wW@e@smoeHss or the preparati on of conpounds of fRCTHEPA07/062985

(1) according to claim1, comprising the step of

reacting a conmpound of formula (1-1) with an
10. €18t oRRIYuhE o@forftﬁﬂef@lb cdor dlﬁgto aﬁyQ)rQr'oY%laﬁné:Pﬂp@ %ﬂ:rétﬁ Xis O

eneral forrmula (1), wherein
andghig CHar e as deflned in clalntlmnth the prOV|so that

Rl is not H 14. A conmpound forrmula (1) obtainable by

a process according to any one of clains 12 and 13. 15.
11. A Bemeowedndfof fcurmga d),(Whiclasedededgotothagyouprieneiting of

1 P {Hoindol

IR e T e PR E - o B BRI Blarbomy - indol
7yﬁamkummﬂa|nappropr|ate secretion of vasopreSS|n l'iver

|rrho S SSIV sive
U e R SR o R R RS
1nd@hayhﬁaeuﬂmﬁﬂhﬂmmnmmdet|on conpr|3|ng a conmpound of

vl Rt EuP St ha ARl Grelirin ey v Btz one

1'-[1Bchlvhel HHAdbIL 2-y catbedyl] -5 gk 1S H- qyﬁiﬁblbeﬁidﬁ@tan—l,éf—piperidin]—3—
hypertension, chronic heart failure, inappropriate
secretion of vasopressin, liver cirrhosis, nephrotic
[5- &Y DEH, 3PP SIS 6 2 MRn E6TTRI- B I VEipei EAY- Cﬂet/'lcarBGﬁﬁ)H)i'lM iagel-7-
depressive di sorders. 18. Use of a conmpound of formula
Yllacgtpnisidleor di ng to any one of claims 1 to 11 for the
1(Efgﬂ@ﬁﬁ?l9&4Q£aﬁwﬁﬁghﬁﬁﬂﬁ@b 2%%oaﬁﬁﬁtﬁmﬁﬁbﬁkﬂﬂc&ﬁonﬂ)3H;
claim 18, whereih the nmedicament i's useful against
Spﬂéﬁ%h@ﬁélHW@d4'ﬁﬁ§€ﬂﬂ@hS|on chronic heart failure,
1-[3- E‘lﬂBR{ ORI RS 1S- ﬁS[ﬁBér%quEn \{atsgg{ RAHIN chtb%tq 1)-1H-indol-7-yl]-
cirrhosi's, nep I ¢ syndromne bse33|v conpa I'si ve
N,Nyidspetbidmethanginétey and depr essi ve

1'-{[5-chloro-7-(morpholin-4-ylmethyl)-1H-indol-2-yl | carbonyl}-3H-spiro|2-

one

benzofuran-1,4"-piperidine],
1'-[(5-chloro-1H-indol-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4"-piperidine],
2-[5-chloro-2-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-1H-indol-7-yl] -
N-[2-(dimethylamino)ethyl]acetamide,
1'-[(5-fluoro-1H-indol-2-yl)carbonyl|-3H-spiro[2-benzofuran-1,4"-piperidine],
1'-({5-chloro-7-[(4-methylpiperazin-1-yl)methyl|-1H-indol-2-yl}carbonyl)-3H-spiro|[ 2-
benzofuran-1,4"-piperidine],
1'-[(4-bromo-3-methoxy-1H-indol-2-yl)carbonyl|-3H-spiro[2-benzofuran-1,4'-
piperidine],

1'-[(3,7-dimethyl-1H-indol-2-yl)carbonyl]spiro[ 1-benzofuran-3,4"-piperidine],
1'-[(3,6,7-trimethyl-1H-indol-2-yl)carbonyl|spiro[ 1-benzofuran-3,4'-piperidine], and
{2-[(5-bromo-2-0x0-1,2-dihydro-1'H-spiro[indole-3,4"-piperidin]-1'-yl)carbonyl | -5-
chloro-1H-indol-1-yl}acetonitrile.

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

comprising the step of reacting a compound of formula (II):
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to obtain a compound of formula (I), wherein R' to R®, R® to R'!, X and Y are as defined in
5 claim 1.

with an amine of the formula 1

13. 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)

R9
R10 R8
11 X
) J
3
4 R R2
R N
AN
R® N o
6 H
R (I-1)

10 with an electrophile of formula R'-hal, to give a compound of general formula (I), wherein

R' to R% R¥to R'!, X and Y are as defined in claim 1 with the proviso that R' is not H.

14. A compound formula (I) obtainable by a process according to any one of claims 12
and 13.

15
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15. A compound of formula (I) according to any one of claims 1 to 11 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.

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

according to any one of claims 1 to 11.

17. A pharmaceutical composition according to claim 16, wherein it is useful
against dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of
vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety

and depressive disorders.

18. Use of a compound of formula (I) according to any one of claims 1 to 11 for

the preparation of a medicament.
19. Use according to claim 18, 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.

20. The invention as described hereinabove.
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