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SPI RO- PI PERI DI NE DERI VATI VES The present invention is
concerned with novel spiro-piperidine derivatives as

woR@snEmsept or ant agoni sts, their manufacture, PCT/EP2007/063882

phar maceutical conpositions containing themand their
use as nedi canents. The active conpounds of the
present invention are useful in the prevention and/or
treatment of anxiety and depressive di sorders and

ot her diseases. In particular, the present invention
I's concerned with conmpounds of the general fornmula (1)
wherein X is O andsMpO-@riZERIVINK DERIVANGEYI s C=O, or
Xis COand Yis NR6, or X-Yis CH=CH, or X-Yis
CH2-CH2, or Xis CcOand Yis O or Xis CH2 and Yis

NR6, TRE présdn ifddBtighn @ c¥h&erfdd With S0e@ k§ied-pthetilRNdeR@atives as V1a
roup consi sti .of 27.0ﬁ.2007 e (f£1R1, R2,.

%ﬁelﬁﬁﬂarﬁﬁg(ﬁ?ﬁs’ glged‘hm?ﬂ FU BAVIMARYRboERposfigng containing them

@hd fhrerl dsy hs megitiraerab.| Theswtist donmyiices dbyf Bl phabt-ifvention are useful in

ﬁfe%rg%lntion and/or treatment of anxiety and depressive disorders and other diseases.

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

formula (1)

(D
wherein

XisOand Y is CH,, or

XisOand Y is C=0, or

X is C=0 and Y is NR®, or

X-Y is CH=CH, or

X-Y is CH,-CH,, or

XisC=0and Yis O, or

X is CH; and Y is NR, or

Xis CH; and Y is O;

A is selected from the group consisting of

MWA/27.09.2007
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C - 6-al koxy, optionally substituted by OH, or
hal o- G - 6-al koxy; R5 and R5 are each independently

woyasogsn or nethyl; R6 is hydrogen or Ci - 6- al RgI/EPRE7/063882

i's hydrogen, Ci-6-alkyl, optionally substituted by CN
or OH, or -(C-6-alkylene)-C(O-NR aRb; R8 is
hydrogen, @ -e-alkyl, Ci -6-alkoxy,-(G -6-al kyl eng)-NR
cRd, - (G -B-al kg ene) - C(O)R]R benzyl , optional Iy

subsRi% one or hal o- G -@Y N

G -6-alK ~\§- al’koxy, oxy, nit or \> /
cyano,, opti onal uted b S

mor eRhal o, -G -6-alk | kyl, CGiR6C al ROXY,

hal o- G - 6-gPkoxy, nitro, or g¥ano; R9 is hydrogg&¥
hal o, G - 6- Eyl , or G -6-al koxcg);? RLO is hydrogen, (g
hal o, C -6-al kyl, hal o-G -6-al kyl, G -6-al koxy,
hal o- G - 6- al koxy, or -0-C 2-io-alkenyl; Rll is
hydrogen, ffal o,,«C -6-al kyl, ef G -6-al koxy, or R’and R
are pound ogether to foomajrin vvlththe benzg

noi ety, 0-
is 1 or ydr ogen, optlo
Subski' byOCN or O™ R
R" R7 R™
(d) ()
R R
R10
B
RSN TN
\ 7
R

R', R R’ and R* are each independently
hydrogen,
halo,
Ci-¢-alkyl, optionally substituted by OH
halo-C,.6-alkyl,
Ci-¢-alkoxy, optionally substituted by OH, or
halo-C,.¢-alkoxy;

R’ and R” are each independently hydrogen or methyl;

R®is hydrogen or C,.¢-alkyl;

R”is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH, or
—(C1_6—alkylene)—C(O)—NRaRb;
R%is hydrogen,
Ci-¢-alkyl,
Ci-¢-alkoxy,
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-(CG -6-al kyl ene)-NR gRh, -(Ci -6-al kylene)-C(O-NR 1R
-O benzyl, optionally subsitituted by one or nore

wha008/071881 o- G - 6-al kyl, GCi-6-al kyl, G -6-al KORFT/EP2007/063882

hal o- G - 6-al koxy, nitro, or cygno, nitro, halo, cyano,
Ci 6 aI koxy, hal o- G - 6- al koxy, “hal o- G - 6-al kyl,

O R T, phenyl, optionally
subS| f b%’ ﬁ&(})ﬁ‘é or nore hal o, halo-G-6-alkyl,

G - 6- (ﬁ]lkydkyleﬁe)—e(@m{oxy, hal o- G - 6-al koxy, nitro, or

cya (G e wher e 5-
o eosnerberdar e e hBRGH S pn BE G ailheb B 1o M, €
het er ocycl palkkyl, halo-G,.d-gkéxyaike bedvadycoroal Kyl , each

gglt Iop n_y %Bﬁﬁ%ﬁltylst stl‘gt%éq Fo%%@?rneorgﬁlglggsalo Ci.¢-alkyl, Cj6-alkyl,
hal 0-G - 61 @hlk@ haldl€f Lalk&y, GN@AQr Pino; NRNIR, - A - or R

@Fﬁre b Pn ng%ﬁ}tﬂh%rl@tg é))gym(}a ring wwth the benzo
>0 (CH 2)n- (O -
R%chfr%*énz)lﬁlb,qijm—ﬁlkyl, £A16 € (20187, MIRE81 RalB-C S -alk X, or
2 -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
-R-R'"- is —O-(CH,),—O- wherein n is 1 or 2;
R" is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH,
-(Cy¢-alkylene) _NRER,
-(Cy.¢-alkylene)-C(O)-NR'R
-O-benzyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,
nitro,
halo,
cyano,
Ci-¢-alkoxy,
halo-Ci.¢-alkoxy,
halo-C,.6-alkyl,
-(Cy.¢-alkylene)-C(O)R’,
phenyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,
-(Cy.5-alkylene)-R™,
wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-membered
heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, halo-C,¢-alkyl,
Ci-¢-alkyl, C,.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano, or
-NR"R%
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Ra, Rb, Rland R are each independently hydrogen,
C -6-alkyl, -(G-6-alkylene)-NRkRL, wherein R and R

wae@sezisn | ndependent |y hydrogen or G - 6-al kyl PCDEPRA7/063882

and Rb, or Rland R together with the nitrogen to which
they are bound forma five or six nmenbered heterocycle

Co rl megar? IBouncﬁ togV\ﬁ?lelh teotf%{‘r%%tr?n%sx?’l e hee%teggch%lro(i)ert‘r)]htwr}leﬁ%n
Rn arRiRére eac4c04(@ﬁiape@d@m|y hydrogen G -e- aI kyl ,

-C(OR e, or - ?(68;(%@;;5{2” Re is selected fromthe

group of hydroge and phenyl, optionally
substituted by on@- (@HZILDOevh&Ir@n nhigl or & - 6- al kyl ,

) - 6-al kyl i G - koxy, hal o-Ci-6-al koxy, nitro, or
%6%1'0]? le?ﬁr%ﬁg“ﬁﬁlepen&fim&w and R together with the
nitr RERBgdn0 whi ch they are bound forma five or six
merrbereg1 h];eterocycl e conprising one or two heteroatons
sel ebt-ed ¥y om t he group of nitrogen, oxygen and

sul f L{C,l GBmygn@)aN@éjzled fromthe group of hydrogen, d
~6-alkyl 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?, RE, R", R" and R° are each independently
hydrogen,
Ci-¢-alkyl,
-C(O)RS, or -S(O),R®
wherein R® is selected from the group of
hydrogen,
Ci¢-alkyl, and
phenyl, optionally substituted by one or more halo, halo-C,_-alkyl,
Ci-¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
or R°and R, or R" and R° together with the nitrogen to which they are
bound form a five or six membered heterocycle comprising one or two
heteroatoms selected from the group of nitrogen, oxygen and sulfur;
R"is selected from the group of
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.
The compounds of formula (I) can be manufactured by the methods given below, by

the methods given in the examples or by analogous methods. Appropriate reaction

conditions for the individual reaction steps are known to a person skilled in the art.
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G - 6-al koxy; or phenyl, optionally substituted by one
or nore halo, halo-C - 6-alkyl, G-6-alkyl,

wW@e080ZI8koXy, hal o- G - 6-al koxy, nitro, or cyanBCT/BP2087/063882

pharmaceutically acceptabl e sal.t thereof. The
conpounds of formula (I) can bg manuf actured by the

&' t'ea

@mﬁh@goms mﬁlefrmthocl’cﬁgwqmd}dnwj Uatimethadst e@crrﬂxdelp sefencrcek nigeshin the text
BPm%hP@;E esSk} i)% FdtHdds kH@wﬁ‘M the@f ting materials are
el t her c rC|a aval | abl e or can be prepared by
nmet hods analo L& ? nethod gi ven . b?low
ot oGS BB BER (AR & PEES BheT AT FRE T ahpagicular they are
hidduheore xampd ﬁ&ept@f addly it Begsir tkdudiMthie Roinpe uddd are T@gonists of the
ggnF qu of formula (1) possess pharnmaceutica

TIVFRY in partlcular they are nndulators of Via

g%rt ”’F% mat%rlals %re eltlh Com%eraaﬁy ﬁvadﬂgl% A)r%an £ C pLe arela% é]fl?t%(r)]ds

;ﬁf Z g%s%&)sei%gl}l a % %1’1‘11 ac1d gg)r %ll (%rll'lelln so Fl)lrcg(ig}’ Oupgravegtrlcular
amlas (fmhl@hmmalmum}lf‘dewamp@d;sm&dcebwrk fal belonging to the class [ G-

{ | th Th o
B FOuaE Bl G RSy ThEY kAP0 liRssed LGS prain, tiver,
Brabesmoahunphseld, uagantes 3Ed &Eﬁs, Kﬂiwwlfb orTVi8 rééeror is expressed in the
in the.brain, liver

ece i.s e Xpr e vas
btk h P Eres awﬁﬁ@ Vartener inmriesidie theylidnay P gegulates
Weee Bt@étidnan@XRERSSEM e laRtil il tetRIcfedts 8NehsPpressid. ar y
gland, the V2 receptor is expressed in the kidney

where it %#Iates wat.er excretlo and nmedi ates the

ant i b @Fé’?‘il Y TEOPESor aVé%i)P"'e‘gg MY 4 étl Jigi@sqronstriction,

YIREQRAEIFSE Sh BEtRli@Ssid [R S AR VIBd|8 eRMh Sl ds 'X'—He@kﬁﬁodulator and is
vasoconstrlctlon gl ycogenol ysi s and anti di uresis.

elpwtest igithe yruediedwing siess Banes knebr brvatitaeodl @A) QForced
shiguAingdribderd &@oﬂ@%gfjﬁzle%sedsk'ﬁlﬁlﬂ 9h§£r'h§§ﬁla(to ERGate &ress Coping

T. Wotjak, et al. . "Forced sw nmmng triggers

sizaiegiesdn £itp .E_ELIeEssér_othlﬁm iw)aﬁbgﬁéa ECERonsdleasivcly expressed
Praify 904 ?rt% A GGBic!aPeds Ak the dlﬂ ,'\ﬁfé 2ﬁ’§ t d

TEPSPRa Rt B R hRAY PP BB e ne dlfednla G §SGum an

bipppems@me which are playing an important role in the regulatlon of anxiety. Indeed V1a

knock-out mouse show a reduction in anxious behavior in the plus-maze, open field and

light-dark box ( Bielsky, L. F., S. B. Hu, et al. (2003). "Profound Impairment in Social

Recognition and Reduction in Anxiety-Like Behavior in Vasopressin V1a Receptor

Knockout Mice." Neuropsychopharmacology). The downregulation of the V1a receptor
using antisense oligonucleotide injection in the septum also causes a reduction in anxious
behavior ( Landgraf, R., R. Gerstberger, et al. (1995). "V1 vasopressin receptor antisense
oligodeoxynucleotide into septum reduces vasopressin binding, social discrimination

abilities, and anxiety-related behavior in rats." Regul Pept 59(2): 229-39).

The Vla receptor is also mediating the cardiovascular effects of vasopressin in the
brain by centrally regulating blood pressure and heart rate in the solitary tract nucleus
(Michelini, L. C. and M. Morris (1999). "Endogenous vasopressin modulates the
cardiovascular responses to exercise.” Ann N Y Acad Sci 897: 198-211). In the periphery it

induces the contraction of vascular smooth muscles and chronic inhibition of the V1a

receptor improves hemodynamic parameters in myocardial infarcted rats ( Van
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in the brain and particularly in linbic areas |ike the

anygdal a, |ateral septum and hi ppocanpus which are
w@k@giomgian i nportant role in the regul ati on OPCI/EP2007/063882

anxi ety. Indeed Via knock-out nouse show a reduction

I n anxi ous behavior in the plus-maze, open field and

KBB4 R, Sanky e 9 a2 rrenggiiSpsdibess B G g v
Reelptot arﬂlgdmsm\pmvemty hedrk &ilBehavhornicatly fefseprdesasi'EuYi] &harmacol
?g%pr 5ggckout M ce." Neuropsychopharmacol ogy ).
Pegul ation of the Via receptor using antisense
ol i gonucl eotide injection in the septum al so causes a
r edulitis thereférean X)bj]:USoﬂlBé‘l @téls@’ft uﬁveha{iﬁigj’ pifoyidR.comigounds which act as

gﬁrstber &é % aso ressin receg Qr .

1 fesenis m&ﬁPE &%9 etk 38%5 é?ﬁ 58 R g4ch antagonists

¥RSQEUESShEraP it [fgthe$6ﬁdhﬁbnﬁd)ﬁﬁ/@ﬂnﬁh(ﬁ@ﬁdapﬂy@bﬂehélbﬂl &$ronic heart
-related behavior in rats." Regul Pept

%Qd anxi ety
5 lnaﬁp@%@se SCRRONPLY P URIEH L VTN QY Hieratis Hgderae:
6BdeshiR BRI e BIdr@&G! $n:@fty ¥AS RrEsHE Qisb ek NThBh A dDindications
centrall¥ regul ating bl ood pressure and heart rate in

q toqth

¢ PEGSERINRISIOR ke t(hmtr@h@qrﬁ pf anxietand deprggsive disorders.
Morris (1999). "Endogenous vasopressin nodul ates the
cardi ovascul ar responses to exercise." Ann N YAcad Sc
897: 198-21 1). In the periphery it induces the
contyaction of, 6 vascul ar SnDOI nys | es and chronic .
i nhi B P BRESBRT depdiRGoR frhs&%rm IS s Hh&%@g}ﬁ%?ﬁ yith other
paupsRERefsIo laf[brzmtﬁé@bﬂétﬂilght%afnclhﬁﬁbd‘a&hf se(turated hydrocarbon radical.
et a

V nKi , Lankh
%1 g‘irlﬁq \gv ﬂ)” &'@Ffﬁ 3\%1]%26'@%'{} Towr?)m}i’eélc tnolpydrocarbon group

SaHtAARIY FBdTh RIt6 ¥ AtbOnNEGhS, fbddxhiipl, hid G @il .GRblapyl, isopropyl, n-
|nfarg%éd rats. " Eur TPharnacoFﬁ249(]ﬁmeQESSb(¥W p by

putyb rebubbrat-Rrtybiheisemenc pengyls pad Hislikend erlerssd Stu@ group of Cr6-

Elkﬁ\{b de, - GrypoLnds Wi ehhbarhidss. Vi a receptor
nodul ators, and in particular as Via receptor

ant agoni sts. Such antagoni sts are useful as
t her HP@@ tplréééntl iAvdnfiion Ct‘h@ @'érhi Qs e dfeiRN R IihER dr branched saturated

h t. fajl
JUBFE FERe S arC BB LarHocyly o 61y bS, BevRagiet paurated
diyaldnionelrobsessiicel dfemp b sik verbdi samiesr, a rarcletpa@nded divalent
ARROESBLY BadlaP OF ElfdeSo sikRGrRLSh&GhE &, bt EAL! QRftene, 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 alkyl or C;.¢-alkyl as defined above. Examples of alkoxy groups are
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, tert-butoxy, sec-butoxy and the like. A
preferred sub-group of C,.¢-alkoxy, and still more preferred alkoxy groups are methoxy
and/or ethoxy.

In the present description, the term “thioalkyl” and “C;_¢-thioalkyl” refers to the
group R’-S-, wherein R’ is alkyl or C;_¢-alkyl as defined above.

The term “C;_¢-hydroxyalkyl” or “C;.¢-alkyl substituted by OH” denotes a C;_¢-alkyl
group as defined above wherein at least one of the hydrogen atoms of the alkyl group is

replaced by a hydroxyl group.
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with regard to the present invention are the treatnent
of anxiety and depressive disorders. In the present

waele®snisti on, the term"al kyl"”, alone or in coPdi/RRI00DO63882

with other groups, refers to a-branched or straight-
chain nDnovaIent saturated hyd?ocarbon radi cal . The
npt es.a r r
br anE AR AT Bor Bod 57 B EOACA Gy Pt 3 G-l
grocla rab dcﬁrectidheve Wb«rrem)@a tqaht@nerréthwhxdr@eh;altomhofdho pAKlyl group is

palgg(p chﬁ%deI i sobutyl, tert-butg\, the isoneric
ntyls and the like. A preferred sub-group of G -6-

aIk is C-4 with 1 -

t he Etlegeélﬁt h?‘]r?v 8hit t%ﬂgent fefersdp #P@%wgﬁg ﬂt@orlree@ﬁr%m (Br) and
lddivea(l) with fuaned) ehlosiat dhabashniie baing rptrefayett ocar bon

radical. In particular "C -6-al kyl ene" neans a |inear

satu d diy nt drocarb rad C
L e G e
mhsn@mad bphaloadnd aleans a Che-elcyk grosp Rs dedimod nbaiteovhreip agleast one of

{H%tl-{}r %@ﬁ ato%tlJB’fltﬁ@ k ptglfs“ ﬁﬁ&& gtanﬁélo%gﬁ atom, preferﬁtbly fluoro or

ggoe mosggéiqra%y ﬂ@qa,ro ﬁaénﬁ les o -aég Q@W yblﬁglude but are not limited to

rr@thyﬁ'eﬁ{ gﬂr{pyl rﬁftﬁbﬁyltl@oﬁtﬁﬁ S Yyl R’ert%tylV\ﬁ@ﬁﬁlolﬁ nR"lexlylSsubstltuted

fin

g %‘3@; I&Pffu%lsF 21% (}/rr{,@{[(m} as ‘é{?lﬂ 6&§Osengr8}1]e)sp%)§§}ﬁcaﬂy illustrated by the

ésm@ﬂ@dmmynbdobuﬂnxygthepmﬁhmﬁdmy;Cseakpuyoxmnaadﬁhha)or

tﬁl%ro'?h ?r&ﬁ sub-group of G -6-al koxy, and still
nore pre erred al koxy groups are nethoxy and/or

ethoxg In(thedgresent description, the term
"t hi 8¢ teyin“haledCraplkexyt s iyapkxmouwrﬂer@l ¢ Balppkoyr wupCi-s-alkoxy

RibsSrutiedM3¢ helon aﬁﬁ me@indd KY)-alRb 1’0@ %L Hé‘ﬁne@%bgﬁ‘é‘ WR&Ein at least one

Y, The term' ydr oxyal Ci al kyl
9€%§ by digeen atgMsEfyt roﬂglﬁgtgéelpars &Pl e%m rlalg.gewogg breferably fluoro
dEéhldShtbd meloprefendbey fidroadmoagstic mriofereldl htlogeryet D@ty groups are

k roup.is replaced by a hydroxyl
uoro ﬂ%m@uom méIhO%' cyaertt%aiykyl " or "G -6-al kyl

substltuted‘ y CN' denotes a Ci-6-al kyl group as
def i hedteabole mikersil n akone jog s¢onplriaatidn, dprothyalstesgghi-chain or

BB Bedfydt A& i) kebid 8 8iPtd 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.

The term “5 or 6 membered heteroaryl” means a monovalent aromatic ring of 5 or 6
ring atoms as ring members containing one, two, or three ring heteroatoms selected from
N, O, or §, the rest being carbon atoms. 5 or 6 membered heteroaryl can optionally be
substituted with one, two, three or four substituents, wherein each substituent may
independently be selected from the group consisting of hydroxy, C,_¢-alkyl, C;.¢-alkoxy, C;-
¢-thioalkyl, halo, cyano, nitro, halo-C,.¢-alkyl, Ci.¢-hydroxyalkyl, C,_¢-alkoxycarbonyl,
amino, C;-alkylamino, di(Cj.¢)alkylamino, aminocarbonyl, or carbonylamino, unless
otherwise specifically indicated. Preferred substituents are halo, halo-C,.¢-alkyl, Ci_6-alkyl,
Ci.¢-alkoxy, halo-C,_¢-alkoxy, nitro, hydroxy or cyano. Examples of heteroaryl moieties
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repl aced by a CN group. The term "hal 0" or "hal ogen"
refers to fluorine (F), chlorine (), bromne (Br)

w@easigsine (1) with fluorine, chlorine and brPRei/ER2007/063882

bei ng preferred. The tern1"haI% G- 6-alkyl" is
synonynnus with "d -6-hal oal kyI™ or "G -6-al kyl

t d
B0 WPt B oy BOR JERDBE ol R Bin s o
é{ryiﬁr,ghmphtmé (a/mhy'jfmgmsot@ghmgylb ep(hadgldlswsazglyh 31111 vl 1soth1azolyl
?}fr‘?d'{hylpﬁﬁfrﬁﬁﬁm é{;szHﬁ[ %gf_:i 1%81 of PRich Y SHRh@B} Hibstituted as

ugro. ‘Exanpl'e -al kyl 1 nclude but ‘are
Ageribsdhardn t o nmet hyl , ethyl propyl, isopropyl,
i sobutyl, sec-butyl, tert-butyl, pentyl or n-hexyl
subsThé tétﬁd‘hb&r&&ﬁoﬂkylmeang monoventGhtukratéd €AY,Shnéisting of one

wel | ho S cifical I i1l stra t he

8?%%? gosj},ﬁé?sfgﬁaﬁfyg[gcf)%\f\l’stg Er%(ﬁas I gpIFlglin cluglng one, two, or three
hebwatimsGehakdnyfromroupgenapeygdin bt sidfus therest bemg carbon atoms. 3 to 7
&‘{]h{ble%%r}féééméy}&%lalk?f caneoyi%hall TS uia?tﬁtﬂ"ﬁ:d with one, two, three or four
sutistigle At wb«rrw@)@ych @ﬁbsm@en‘sw md&as‘(@degdbbt’qlrpmufed gyl, C1e-alkoxy, Cy-
helligalk @Nchl SRR, Ritfd, hﬁtoatkglm 19(:9gtnay@f%x¢eﬂltyl Ir@ld6 ﬁp&zoyearbonyl
mhereln a east &g gﬁb& rogen atgr f |
SR Cor-olp enane el e By inon S GUeH baR g S e Faging. unless
bihaprise giecifibdllyrindicared tPrefeatd siltisuehiswes lwalo Ambng, takkyl, C, ¢-alkyl,
?E?e f]al?(%r e%aﬂ) {Zh%alﬂg%? gutfjl | Eugé%x;g g)pat‘?’leaﬁi)e(arglf)fels 8Phe?erocyclic moieties
i@dﬁzbtalak@mg/tlhmlt@ll wn@lmmyh thurmvbquatandntetrdhyﬂmefgrmyl tetrahydro-
ﬁﬁ&ﬁiegglt ?an)uQ to {%EIQH&HS d(hﬁ}{ﬂ? %ﬂrohgﬂlgf 2?139&%[11%1 1%11dazohd1nyl

on at ons conprisin
PEHHINYA lm@z@rWYéah@%Ldg%uwt 2qdplinyd-pipgihyyl, pigerazidinyl,

fpdrPhdtinly 8RrahrxdpRhee, @lch bhehphaé epticAllpkiRAMlted as described
Eroups are et henyl, propen-1-yl, propen-2-yl (allyl),
UEen- 1- yI but en- 2- yI but en- 3 yI pent en- 1- yI

pent en- ent en ) t %% nﬁ i
Pexen- 2. P CRBRBRETY BRI dreamiakan: iR Rygpd R or
sl R, a@geﬂ’&@ s@thshealtfdgenlkd yhichlthistdrabegn diorinhefivex aﬂmkeﬁembered
Eereln bel ow.

eterocycle comprising one or two heteroatoms selected from the group of nitrogen,
oxygen and sulfur” means either heterocycloalkyl or heteroaryl in the above-given sense
which may optionally be substituted as described above. Preferably, the “heterocycle” may
optionally be substituted with one, two or three substituents selected from halo, halo-C,.¢-
alkyl, C;_¢-alkyl, C;.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano. Preferred heterocycles are
optionally substituted piperazine, N-methylpiperazine, morpholin, piperidine and

pyrrolidine.

The term “one or more” substituents preferably means one, two or three substituents
per ring.

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

The invention further comprises individual optical isomers of the compounds herein

as well as racemic and non-racemic mixtures thereof.



The term "5 or 6 nenbered heteroaryl"™ nmeans a

nmonoval ent aromatic ring of 5 or 6 ring atons as ring
woreeeBersicont ai ni ng one, two, or three ring hePE&r/BRI00TIE63882

selected fromN, O or S, the rest being carbon atons.

5 or 6 nenbered heteroaryl can optionally be

substituted with one, two, three or four substituents,

wherei n each substituent may independently be sel ected

f ro nh} Gfalg Ed?é"}%f&:%g ﬁfvﬁﬁﬁ&?rkepalftesl}ﬁ gfn%)l%un(g of qﬁ@éé&l‘al formula (I)

cyano, n
halo O 6 al kyl, G -6- hydroxyalky#

G -6- alkoxycarbonyl am no, Q-6 kyl am no

di (G -6)al kyl am no, am nocar borny or_g£ar bonyl am no,
unl ess otherw se specifically { Rd. Preferred
substituents are hal o, hal oYC : lyl G -6-al kyl,

C - 6-al koxy, hal o-Ci -6-alko% i tre; hydroxy or
cyano. Exanpl es of heterags wiegresrnclude but are
not limted to pyrrolyl, [y i mdazolyl,

furanyl (synonynous to furyl i ophenyl (synonynous
to thienyl), oxazolyl, isoxazofyl, thiazolyl,

i sot hiazolyl, pyridinyl, pyrigadinyl, pyrazinyl,
pyridazi nyl, each of which i& opfional |y substituted
as described herein. The ternr"heterocyc%oalkyl" nmeans
a mohB¥SI%ent sat ur at ed ring, consisting of one ring of
3 to 7, rrgbenalliyci,osm 4 to 6 atons as ring nenbers

i ncludin t hree heteroatons chosen from
nltrogengl%§§@ghMDF:gtpfur the rest being carbon
atonms. 3XioCZOmadhies aR°het er ocycl oal kyl can optional |y
be substt h _one, two, three or four
substrtu%wff%ﬂ3ﬁ%$elﬁ each substituent is
|ndepend§ﬁf5§3ﬁyﬂﬁaxy G -6-al kyl, G -6-al koxy, Ci-

6-t hi oal kyd ¢c= @aalng,ygyﬁr&g nitro, halo-G- 6-alkyl,

G -6-hydro 6- al koxycar bonyl , am no,

Gi - 6-al k¥ P%éﬁﬁé“ Xﬂ%@$>67alkylanrno anrnocarbonyl, or
carbonylﬁn@GHémmnYe§@ ot herwi se specifically

|nd| %g Preferred su st|¥uents are hal o,

ﬁé? cdgtogp (R £ot RBHRE T G - 6- al koxy,

hal o- G - 6-al koxy, nitro, hydroxy or cyano. Exanples of
heterocyclic noieties include, but are not limted to,
oxiranyl, thiiranyl, oxetanyl, tetrahydro-furanyl,

t et r ahydr ot hi ophenyl (synonynous to
tetrahydro-thienyl), pyrrolidinyl, pyrazolidinyl,

i m dazol i di nyl,
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oxazi di nyl, isoxazidinyl, thiazolidinyl,
i sot hi azolidinyl, piperidinyl, piperazidinyl,

worerophzisinyl , or tetrahydropyranyl, each of WhPCHEP207/063882

optionally substltuted as desc dbed herein. The term
"heterocycle" in the definition "Ra and Rb, Rc and Rd,
Rland R or_¢Rn and R, together,with the nitrogen to
whi ch theyqare Round forma R've- or six-menber &

Ioalkyl1qr
abovB-gi vep seRlse whi ciRmay ap
as descri bhgd above. PreferabRy’, the "heterocycl &2 may
optional 'y hg)substituted wth e, two or three (

substituents selected from hal o, hal o-Q 6- al kyl,

C -6-al kyl, G -6-al koxy, halo-G -6-al koxy, nitro, or

cyano. Pref%rrqgsheterocyclea are optionally R
subskmiuteo pi perazi ne, 1N-nethylp|pera2|neRmnDrohoI

pi peri d . rm'’one or
substitu fably nme ne, or thr
subsgi’ o@r ring. g har maceugi'e
acceptabl el;acid addition salf{ls,' emraces salts

i norgani ¢ 'and organi ¢ aci ds, "such as hydrochl ori
acid, nitricdacid, sulfuric aci@) phosphoric acid, (f)
citric acid, formc acid, fumaric acid, maleic acid,
acetic acid, succinic aC|d tartaric acid,

met hane- sUf f onir® aci d, p- toluenesulfonlc aC|d and the

li keRr' nvertion further conpri ses individua
opti cal r N\of st he conpounds herein as well as
racem c rdcem c m xtures thereof.ln detai

t he Breseﬁi |n&ent|on relates to conpounds of the

gener al fornuIdR(I) wherein X is Oand Yis CH2, or X
is O and Yis(eC=0, or

R', R R’ and R* are each independently
hydrogen,
halo,
Ci-¢-alkyl, optionally substituted by OH
halo-C,.6-alkyl,
Ci-¢-alkoxy, optionally substituted by OH, or
halo-Ci.salkoxy;

R’ and R” are each independently hydrogen or methyl;

R®is hydrogen or C,.¢-alkyl;

R”is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH, or
—(C1_6—alkylene)—C(O)—NRaRb;
R%is hydrogen,
Ci-¢-alkyl,
Ci-¢-alkoxy,
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Xis COand Yis NR6, or X-Yis CHCH, or X-Yis
CH2-CH2, or Xis COand Yis O or Xis CH2 and Yis

WORBS/H0D181X is CH2 and Yis O A is sel ected froPCT/AER2007/063882

group consisting of (d) (e) (f) Rl, R2, R3 and R4 are
each |ndependently hydr ogen, ha]I o, G -6-alkyl,

optl ed by OH halo-G - 6-al kyl,
o([lfﬁ a)ﬂ(y}’,?eng)s{\ﬂ o%dal ly substituted by OH or

haI 0-(Cl»allyleaxy C(B®Rand R5 are each [ ndependent 'y

L BTl D s e B R R Bllg h et et

or OH, Oﬁl ¢-l€bxy6 hallokg). eezlﬂﬁdxyC(lﬁ))(r, bRcyaiRb; o8 i s
hydr

cRd, p ogtlgrllafl@'sgﬁ%‘ﬁltu@@@y@%k&ﬂore %qo, Ealo é( ﬁfgﬁ)cl s-alkyl,
C1_6 alkoxy, halo-C;_¢-alkoxy, nitro, or cyano;
R’is hydrogen, halo, C; ¢-alkyl, or C,¢-alkoxy;
R" is hydrogen, halo, C; ¢-alkyl, halo-C; ¢-alkyl, C,¢-alkoxy, halo-C ¢-alkoxy, or
-O-C;-jp-alkenyl;
R" is hydrogen, halo, Cy-alkyl, or C, ¢-alkoxy;
or R'" and R'" are bound together to form a ring with the benzo moiety, wherein
R-R'"- is —0-(CH;),—O—whereinnis 1 or 2;
R" is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH,
-(Cy¢-alkylene) _NRER,
-(Cy.¢-alkylene)-C(O)-NR'R
-O-benzyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,
nitro,
halo,
cyano,
Ci-¢-alkoxy,
halo-Ci.¢-alkoxy,
halo-C,.6-alkyl,
-(Cy.¢-alkylene)-C(O)R’,
phenyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,
-(Cy.5-alkylene)-R™,
wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-membered
heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, halo-C,¢-alkyl,
Ci-¢-alkyl, C,.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano, or
-NR"R%
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benzyl, optionally subsitituted by one or nore hal o,
hal o- G -6-al kyl, G -6-al kyl, G -6-al koxy,

WO 20080Ti816- al koxy, nitro, or cyano, or phenyl , PCT/EP2007/063882

optionally subsitituted by one pr nore hal o,
hal o-Gi - 6-al kyl, G - 6 al kyl | d%.a koxy,

Era 410 3 R areIB %(d tog toGt%rrink r1r§}g_ W]&_Rﬁﬂ dr Oegy Wherem

hal o; Rler% al kyI SsOHaHe.eC(@)al kyl , Ci - 6 al koxy,

hal o- G - 6- al koxy, I 0-al kenyl R11 is

hydr ogen, hal o, (83 (5%3516 of G -6-al koxy or Rand R
are bound t oget had-(Cel,f,00mvéheirding i bh2t he benzo

|@t 1, e;reln is -O(CH 2)n-O wherein n
RE a%%wﬁg%w G -6-al kyl, optionally

subshydr e(hd by CN or OH, -(G -6-al kyl ene)-NR gRn,
{? lene)-C(O-NR 1R - O benzyl, optionally

subspti’ﬁ d by one or nore halo, halo-GC - 6-alkyl,

G - 6(@1@)élkyleQe)§maklkoxy, hal o- G - 6-al koxy, nitro, or

cyano, nitro, halo cyano G - 6-al koxy

hal o- Gi - 8berledkyandapes-cerh inglepgndgntly hydrogen or Cy s-alkyl,

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

In certain embodiments of the invention, R* and R®, R® and R, R' and R/, or R" and

R° together with the nitrogen to which they are bound may form piperazine, 4-( C;.4-

alkyl)-piperazine, 4-methylpiperazine, morpholine, piperidine or pyrrolidine.
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phenyl, optionally subsitituted by one or nore hal o,
hal o- G -6-al kyl, G -6-al kyl, G -6-al koxy,

Wh2008/0Ti816- al koxy, nitro, or cyano, PCT/EP2007/063882

-(CG -3-al kyl ene)-Rm wherein Rﬂgls phenyl, a 5- to
6- menber ed heteroaryl 4- to 6-nhenbered

het e1& CI o%nl%é/(il ‘&s ofhg: 1nven%o 15£d dCQbChoal(i(ﬂcl R! e?nach{]’ or R" and

optlona y su of nor
RatogetBier Gith Itlkfyﬂutro@n ﬁ)—\@ﬂllkly they@re lﬁ}uiidlqna()yform 4-methylpiperazine, or
or cyano, or -NRnRyor R and R

gFﬁﬁbg%ﬁ &88&?%%?“?85&8Fh1a ring with the benzo
oI elrycertahiedrebadimkiits of RikAnventidn; héréin ) 3-aG( € 6- membered

erein n.is
Eecgr@)aryﬁ %'e il fﬁ@?@%%éﬂﬁﬁ%%ﬁ@ﬁﬂg AP Cﬂ?ﬂ?%‘@éﬁ Pyridine,
@nﬁrd@h&)éhazmé Cﬁy‘rﬁaﬂh&iﬂnﬁﬁ@db,ﬂﬂfﬁble, YRR, IndRsatdolR All these
are each I nde n dently h gro&k or Ci-6-alkyl, or Ra
R uRgre gptipy: éu‘P?t‘t%t@%% gs¢C HB nitrogen to which
they are bound forma five or six nmenbered heterocycle

conpr|5|ng one or two heteroatons selected fromthe
gr oup Grbeflimeniseh thegrycpdionaybersip It yis:a 4réo 6maembared Ry,

&ieﬁ‘)‘@ l(’)%ll@}rl &hE€ Pé?erké?ﬂ?d@&ﬂé’féfgah&l R¥deqsRonGhe %r(ﬁjpl@élnmstmg of
B

pyrrohdlne, oxethane, tetrahydropyrane, piperidine, morpholine, and piperazine. All these

residues are optionally substituted as described herein.

In certain embodiments of the invention,

R', R%, R’ and R* are each independently
hydrogen,
halo, or

Ci-¢-alkoxy, optionally substituted by OH.

In certain embodiments of the invention, R' is hydrogen; R* is hydrogen or C, -
alkoxy, R’ is hydrogen, halo, or C;-alkoxy, optionally substituted by OH; and R* is
hydrogen.

In certain embodiments all R' to R* are hydrogen.
In certain embodiments, one residue of R' to R* is halo and the others are hydrogen.

In certain embodiments, one residue of R' to R* is C,_¢-alkoxy, optionally substituted
by OH, preferably methoxy or -O(CH,),OH, and the others are hydrogen.

In certain embodiments of the invention, R’ and R are both hydrogen, in other
embodiments of the invention, R® and R” are both methyl, in other embodiments of the

invention, R’ is hydrogen and R’ is methyl.

In certain embodiments of the invention, R is hydrogen, R” is methyl, Xis O and Y
is C=0.
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wherein Re is selected fromthe group of hydrogen,
C -6-al kyl, and phenyl, optionally substituted by one

w@eoogor®1hal o, hal o-Ci - 6-al kyl, G -6-al kyl, PCT/EP2007/063882

G - 6-al koxy, hal o-C -6-al koxy L{ntro, or cyano; or Rc
and Rd, or Rn and Rtogether wth the nitrogen to

whi ch t he und farma five,or
het erno%ertg n e%nboc’fJ iy Sts r(])é ﬂ% nlgventlo{lwo 8.k Yélro apore 8 }(\élb]t)re d&zrably

hYdmgftnhe group of ni trogen, oxygen and sulfur R is
sel ected from hydrogen, d -6-alkyl, G -6-al koxy, or
phenlfl cerigpt ¢rp myntgl@iﬁﬁteunmn@@nby one or nore hal o,

E 4oﬁ@ro e@l al kyl, G -6-al kyl, G -6-al koxy,
al o- Ikoxy, nitro, or cyano; or a

phar Gacellyl oaﬂlcbr;allaeclspttabdl by €&l ¢ar @Heoreof. I n certain
enbo ntion, Ra and Rb, Rc and Rd,
Rlangtgieorky Qéhil\{ﬁégét her with the nitrogen to
whi ch t hwyerameRamdnﬂ amegach ardeppidrariabidegeror CGlalkyl.
al kyl ) - plpera2|ne 4- et hyl pi per azi ne, norpholine,

pi pePrethiratdy,dt’” iphydrogdndi ne. I n certai n enbodi ments of

t he |nvent| on, Ra and Rb' Rc ‘and Rd, Rland R or Rn and
R togectehfem meddlmhetswifﬂreogmtlpo, whi ch they are bound

)9 n%% met hyl pi perazi ne, or norpholine, in
partl cub8r” mor pholine. In certain enbodi nents of the

i nve@t.é-allyl, wherein Rmis a 5- to 6-nenbered
het er.oar the preferred heteroaryl is selected from
t he gf‘ﬁﬁ%o%nsi sting of pyridine, pyrindine,
pyr aZ(me,allmehk)iN:Ri]h i m dazol e, pyrazole, oxazol e,
and | Soxaﬁgrlegl R° and lgd A% Gach independently
hydrogen,
-C(O)RS, 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.s-
alkoxy, nitro, or cyano,
-(Cy.¢-alkylene)-C(O)R’,
wherein R is
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 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.



residues are optionally substituted as descri bed
herein. In enbodi nents of the invention, wherein Rmis

wW@20h8/071816- menber ed het er ocycl oal kyl, the prefRCT/EP2007/063882
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het erocycl oal kyl is selected f %_m t he group consisting
of pyrrolidine, oxethane, tetrahydr opyr ane,
p| pe [ ph I I he, ~an
grﬁgesfg\”g‘( eﬂﬁg%ﬁ? SR 50 %%‘?'r prfag %c"rﬂ(géqﬁkoxy » preferably
hetkejxmorl—@ Bseptapyh enbodi nents of the invention, R1,
R2, R3 and R4 are each independently hydrogen, hal o,
or G -6-al koxy, optionally substltuted by OH In
cer t ki ncasmboenbeditentéf thhevientienty’ enhydrigenshdlg dr 6gentkoxy.

B?eférgblg,y[@rlgg Oggn &lc, calRbkoxy, R3 is hydrogen, halo,
optionally ‘substituted by OH and R4

i's hm&ﬁﬁf]emlgéﬂlﬁ'l%ﬁfs%'f theSARORi HERT 8 h?(l,hloggi]- hbi, Bﬂefé}ﬁlﬁ fluoro,
hydrogen. In certain enbodi ments, oné reésidue of ¥

Fadofosorpmoafds-eliel prafeslly arashylyaroglsoxy, prefasably icoxy o —O-iso-
EhabIC Rl F S Al ferably allyl.
‘rBtti}?ona I y sglljgés‘%l Fﬁetéergﬂ dﬁ&%%g]f gtﬂ OQ: hox‘%}%}{’e erably ally
-O(CH 2 OH, and the others areRBK rogen. In certain
enboli m@t@emEOdlmnﬁSWMmmmtlo andhy@Bogenshdetieferably bromo or

Emg{()g Héyprg (ﬁg%ly?ﬁag?her en%QWnE%{%Q%? the&y R and

|nvent|on R5 is hydrogen and R5 js methyl. In certain
enboHi eretatnseralpodiments of Eretingmtior RS ittydregsanhal firsferably bromo or

?ﬁ&ﬁy bl 6 élléy? ﬁgf%g%yéﬂgyggr%llﬁnalﬁ% _B%e?ear?lgg Flge'ﬂq@&t Srofd preferably,

he rnvéntr'd Fogen’ or
Br e kydabgon.

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
hydrogen,
Ci-¢-alkyl,
-C(O)RS, or -S(0),R%, wherein R° is selected from
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;
—(C1_6—alkylene)—C(O)—NRiRj, 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, oxygen and sulfur;
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hydrogen. In certain enbodi nents of the invention, R7

i s hydrogen, Ci-6-alkyl, optionally substituted by CN
w@eoodky78or - (G - 6- al kyl ene) - C(O - NR aRb, wher ePCI/Re20aTI053882

Ro are each independently hydrpgen or Gi-6-alkyl.

Preferably, R7 is hydrogen. In certain enbodi nents of

the inventjon,. R is.hydrogen, GCi -6-alkyl, or

G < 6 TRRR) Phrip Bt RPE oned B it peldic rs el

ar e eachCj.adépentelotCys-koxyogary, or SR e, or -S(O 2R

wherein Re is selected fromthe group of hydrogen,

G - 6™%i%yl, or phenyl, optionally substituted by one

or nk4le, hal o, hal o-C -6-al kyl, G -6-al kyl,

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

- (G <873 kyl ene)-C(O R f, wherein Ris

C1_6—alkoxy,

halo-Ci.¢-alkoxy,
halo-C,.6-alkyl,
—(C1_6—alkylene)—C(O)Rf, wherein Rfis
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,¢-alkyl,

Ci-¢-alkyl, C,.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano, or
-NR"R?,
wherein R" and R® are each independently
hydrogen,
Ci-¢-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.

In certain embodiments of the invention,
R" is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH,
Ci-¢-alkoxy, or
-NR"R?,
wherein R" and R® are each independently

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

Wh20080Ti816- al kyl , C -6-al kyl, G -6-al koxy, PCT/EP2007/063882

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

G -6-al kyl, 61 Q, | koxy, hal o-C -6-al koxy, nitro, or

cyano, or pheH? bptlonally subsitituted by one or

nmor e hal ox, Rl}‘laiic‘d%o(ﬁogﬁhai wiyh the@itrégeal th whichGhepamlbooxy form a five or

E;lld (r) 0 g(g:le n; o O%ngigdr}%;teé?cé’rc%y a&%ﬁg{n%{ﬂ%% %g ';‘Xo hlc;%grolafqoms selected

@] -6-a|koxy,ﬁ@m&ﬁegﬁhbwfﬂﬁhh@xyn@ganC>iso-propyl. In a

certai n enbodi ment of the invention, R9 is hydrogen,

hal o, 0 Pr.ef.er a en or

o Qg Rl R af Rk F2u s, fydionen o, Any

ginbsdlh}édf @@eﬁbechrfﬁr@n, p’ ef EHgaEPyR]fl hb®RY, are hbmmuhﬁneously hydrogen.
ro

[ k f er.abl
pr ef &1 EBIR{P ?@?Q%ng of ths iRikgioBp éy Ohafy e het 5 Kelsgtyd from the
F%bﬁ@itihgtdf i), uor Bty axy (e)P4ind @1 6 1Z-dnd-rElt& ®WYdre as defined
pre

erably all In certain enbodi nents of the
bR¥Ent i on, Rlo |s hydr ogen; hal o, preferably brono or

C hl ofPseradrr e@nl%&iﬁhlents RF efeah ANt n MR Wland §Tis E=H A‘% ki92%6¥ ( g), and R’
preferably methoxy. In certain embodinents of

Fh%eﬁFU%ﬁORRr¥e@§dﬂde@§@ﬁ> hal o, preferably bronD or

chl Ofnocerlgin énl%(hﬂﬁlents %rf ﬁfeelfl@éﬂt%nnﬁtlmj‘@ el YQS I\ﬁléaA lf@(’@’ and R to
E,e erably methoxy. More preferably, Rl1l is hydrog
n

acert defiine@atwdi ments of the invention R12 is
%d r chee?mlncgml@ocﬂ}nléws of H&tlh\?&ﬁﬂoh)/x-sr% %Hiéﬁ?eqqcp)( is% & (g), and R!

to I’{S and R’ to R" are as defined above.

Preferred X and Y are:
XisOand Y is CH,, or
XisOand Y is C=0, or
X is C=0 and Y is NR®, or
X-Y is CH=CH, or
X-Y is CH,-CH,.

Preferred compounds of the invention are:

1'-(1-Benzothien-2-ylcarbonyl)-3H-spiro[2-benzofuran-1,4'-piperidine],
1'-[(7-Methoxy-1-benzothien-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine],
1'-[(3-Isopropoxy-1-benzothien-2-yl)carbonyl|-3H-spiro[2-benzofuran-1,4'"-piperidine],

1'-[(5-Methoxy-2,3-dihydro-1-benzothien-2-yl)carbonyl|-3H-spiro[2-benzofuran-1,4'-
piperidine],

1'-[(4-Methoxy-7-morpholin-4-yl-1,3-benzothiazol-2-yl)carbonyl | -3H-spiro | 2-

benzofuran-1,4"-piperidine],
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-(CG -6-al kyl ene)-NR gRh, wherein Rg and Rh are each
i ndependently hydrogen, C -e-alkyl, -CCOR e or -S(O

WQRog/owiser ein Re i s sel ected from hydrogen, C PGFEPIYT/Q63882

and phenyl, optionally substituted by one or nore
hal o, hal o-G -6-al kyl, G -6-alkyl, G -6-alkoxy,

al 0-Cl - 6- 0 ni 79 C 4
PGSBS vefls R A SRR 3 spiral-bengeliran
'pipdﬂ'qhieabently hydrogen d -6-al kyl,

- (G - 6-al kyl ene) - NR kR1, vvherei n Rk and Rlare each
#'g@i—?ﬁgrgz%\?\ﬁc ollj% fcgt%e \618 fp1ro Z({leoarn ﬁll'and%'ll?iﬁ
forma five or six msnbered heterocycl e conprising one

O'r [ (b Mdethglt B dahonsdsel-2ol))earbbndin3thspigr ddpnaffuran-1,4'-piperidine],
ni trogen, oxygen and sul fur;-0O benzyl, optionally

U t , vi
% Ré dl}l{)(t% Ielgl 8%}{%1%?3[(281’ Z%hgﬁbgg‘@? 3&#@1 ﬁo&? ben?of%ulalﬁ 1,4' p1per1d1ne]

cyano, nltro hal o, cyano, G -6-al koxy,
RSB &R -5 -Mleth(ykj/',— [(B\ahcjhﬂ'r LH-6adeink3¢lyl) carbonyl]-3H-spiro[2-benzofuran-

1,4'-piperidin]-3-one,

6-Methoxy-1'-[(3-methyl-1H-inden-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-

piperidin]-3-one,

5-Methoxy-1'-[(3-methyl-1H-inden-2-yl)carbonyl|-3H-spiro[2-benzofuran-1,4'-

piperidin]-3-one,
1'-(1H-Pyrrolo[2,3-b]pyridin-2-ylcarbonyl)-3H-spiro[ 2-benzofuran-1,4'-piperidin|-3-one,

6-Methoxy-1'-(1H-pyrrolo[2,3-b]pyridin-2-ylcarbonyl)-3H-spiro[2-benzofuran-1,4'-

piperidin]-3-one,

6-(2-Hydroxyethoxy)-1'-(1H-pyrrolo[2,3-b]pyridin-2-ylcarbonyl)-3H-spiro| 2-

benzofuran-1,4"-piperidin]-3-one,
5-Bromo-1'-[(3-methyl-1H-inden-2-yl)carbonyl]spiro[indole-3,4'-piperidin]-2(1H)-one,
1'-[(3-Methyl-1H-inden-2-yl)carbonyl|spiro[indene-1,4'-piperidine], or
1'-(1H-Pyrrolo[2,3-b]pyridin-2-ylcarbonyl)spiro[indene-1,4'-piperidine].

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

syndrome, obsessive compulsive disorder, anxiety and depressive disorders.

The invention also encompasses a pharmaceutical composition comprising a
compound of formula (1), (1a), (Ib), (Ic), (Id), (Ie), (If), or (Ig), which pharmaceutical

composition is useful against dysmenorrhea, hypertension, chronic heart failure,



-(G -6-alkylene)-C(OR f, wherein Rf is G -6-alkyl,
C - 6-al koxy, or phenyl, optionally substituted by one

w@eoosor81hal o, hal o-Ci -6-al kyl, G -6-al kyl, PCT/EP2007/063882
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G - 6-al koxy, hal o-Gi -6-al koxy, h&j tro, or cyano,

phenyl, optionally subsitituted by one or nore hal o,

hal 0- G - 6- al kyl | -6-al kyl.. G -6-al ko . .
ngpgr_ogng%_sg?rﬁ%&rb (,)fQ/ﬁis?prrgs,su% iw%r )}:grr]%(?sm, nep)%()tlc syndrome, obsessive
eqriopulSivalikytden ehxiRm an‘dlhiepﬁz'ssrilveRl‘isdrElerp HEreyharma&utitad composition

Ry DR S ks I8 anq g Re R Bt atle pieienteach

optionally substituted by one or nore hal o,
hal oTké inGemtidayfurthek erﬁoﬁipla;sles th€iusofd &omyqund of formula (1), (Ia), (Ib),

i S ) @550 Torcbp brenbivs o aigisapiengh R gapfi against

aysninoahea, Rypageisionr chlbbfuh hielxe fdiliuit ¢, dgPPrdFiatddecietibh @y vasopressin,
@re baund form a fl%% i X .menbered h teaoc cl.e dd

S H TR R BRE YIS e PRSP R e ey dety Bivyigiand depressive
gisendprsOf nitrogen, oxygen and sulfur. In certain
enbodi ments of the invention, hydrogen, G -6-alkyl,
opt i Pnnei:l lcelzr alr? lélb%toliltrrliletn?dth? corcn:ly\)logrrld %fhe 1nvent1%|nl§) )éenere?l formula (I) can
be manufactured according to a process comprising the step of reacting a compound of

formula (I1):

with a carboxylic acid of the formula III

OH

O™ A

wherein R to RS), X, Y and A are as defined above.

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

below and in the examples.
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-NRNnR, wherein Rn and R are each independently
hydr ogen, C -6-al kyl, or Rn and R together with the

woRasogsnt t o whi ch they are bound forma five BPCT/BP2007/063882

menber ed heterocycle conprising one or two heteroatons
sel ected fromthe group of nitrogen, oxygen. In
certain epgbodi ments of the invention, namely in
conpilnat jfon wi th any enbodi nent descri bed hergin,
) 0,; R11 and R12 are not sinultaneous
% certain embodi ments of the inventi
Yis CH2, Ais selected fromthe gro‘gp
of (a), §B), (c), HWB-Rhd (e): andp
®R R1Z> ar ef i ned—apove—1T cer Rai
ents of the inventionEtX ¢ and vis |c=0,
() (g, and RL to R5 and R7 to R12 are as “défi ned
above. In certain enbodi nents of the invention] X is
C=0O and Yis NR6, Ais (f), and RL to R12 areCds A
defi ned above. In certain enbodi nents of the
i nventllon, X-Y is CHICH, and Ais (f) or (g), and Rl
to R5 and R7 to R12 are as defined above. Preferred X
GagerylsckemAi s O and Yis CH2, or Xis Oand Yis C=0Q
or Xis CcOand Yis NR6, or X-Yis CH=CH, or X-Y is
CepGHRds of formula (I) can be prepared via an amide coupling between a

spiropiperidine derivative of formula (II) and a carboxylic acid A-CO,H (III), wherein A is
defined as hereinabove. The usual reagents and protocols known in the art can be used to
effect the amide coupling. Spiropiperine derivatives of formula (II) and carboxylic acids
(III) are either commercially available or readily prepared using procedures described
hereinafter or using methods known in the art starting from commercially available

materials. General scheme A is hereinafter further illustrated with general procedure I.

General procedure I: Amide coupling:

To a 0.1 M stirred solution of a carboxylic acid derivative in CH,Cl, are added EDC (1.3
eq), HOBt (1.3 eq), EtsN (1.3 eq) and the spiropiperidine derivative (1 eq). The mixture is
stirred over night at RT and then poured onto water and extracted with CH,Cl,. The
combined organic phases are dried over Na,SO,4 and concentrated in vacuo. Flash

chromatography or preparative HPLC affords the title compound.

The compounds of the present invention exhibit V1a activity, which may be detected

as described below:

Vla activity
Material & Method:

The human V1a receptor was cloned by RT-PCR from total human liver RNA. The
coding sequence was subcloned in an expression vector after sequencing to confirm the
identity of the amplified sequence. To demonstrate the affinity of the compounds from the
present invention to the human Vla receptor binding studies were performed. Cell
membranes were prepared from HEK293 cells transiently transfected with the expression

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



Preferred conmpounds of the invention are:
r-(I-Benzot hi en-2-yl carbonyl)-3H spiro[ 2- benzof uran-1,

wal2eoglopmii di ne] , PCT/EP2007/063882
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r-[(7-Methoxy- I-benzothlen 2- y&?carbonyl] 3Hspiro[2-b
enzofuran-1, 4 plperldlne]

0 §2IS R rezp Q5 dea i e@&m Pres y gre¥a968 Loy L;s’lsabwif?eP I(g(PIl[lM HEPES,
fUranz Y4

enzo
i M DV, hOmWI Mg';:m |al:lj,udfed-tb -pibE—fnZ dthianpl2teydoykeail b6 pydtdase inhibitor

i.r.0[ 2-b Y i di ‘ ‘ ‘
ﬁ%?ﬁl%}%%&f ﬁo%%%ﬁg#? Pﬁ@t&?‘iﬂqﬂ%@g gﬁygtaﬂfig%lf@tgd gpyice for 2x 2
aifinenyd $098 I‘Ih&ml’fyO{\ﬁbrabéihZcQﬁm@ﬂ The ﬂrep@fa}ﬁeﬁild 'tcﬁftﬂlfuged 20 min at

furan- 2- a}(m?tcarb 3Hs

?(5%% %t B e(tn lmelallq 1? )éifcardﬁcf AR ithg Sern centrifu ed Thour af 43°000g at
4°c( tﬁ@@@hmmz lleRisyesapaaied|in-1318- SPILya Butb@nz2bhh 80crose 20%

peri di ne

fmct bsm%mﬂd Ysinee RolvHeadobl -2min YThs BBl fonsrrEHiqngfs sletermined

bPQHEZBfa‘él‘f(ﬁfﬂ thethod RindedliqlbRelre stored at -80°C until use. For binding studies
(5-Chloro-1 Hbenzim dazol 2-yl)carbonyl]-3H spiro[2

6(2;'@& 26y plipate SPAibsads Eirperpham) are mixed withan aliquot of membrane in
Ein8§1g3m§8} (50 adMetring! 1donmli(¥aceE by ikt '2'%1}?!1@@@132' 168N Mg CI2) for

nyl ] -3H spiro[ 2-benzofuranl, 4" -pi peri di - 3-one,
W esyith nfigiegnaduh of bead mergbrang wt)uemstﬁ ddegd p egshwell of a 96

%lﬁggﬁ %&fd%e?q?) 50411 of R ' 5HdV£go re’§51 r(]gmegca ]IQleglabeled Chemicals).

OXy-T met hyl -1 H-| nden car
b Rtotyd handing mal;umrnentpl(ﬁ)eli ptlbi 1ng3b fras are ad ed to the respective wells,

for(n Enﬂ_:l? \)%d_?nﬁgfp O@%llp%tlr én?\'h%go&% é/gs%liape%ﬂx la}la 5t C%%llﬂ'o%[na tpstlng 100ul

enzo
6f a/Estﬂnzd)dil-ultio(lldﬂ-epyh Icmﬂnppﬁn(BiIb]Z%ﬁMlOn The plaaisioaybiteBtHh at room

-spirq[ 2- benz fur er|d|n

fer [f_reﬁér& 58 i}n thgxy {nr11:1 (alt Aogé)é’ <]i CPELtgdbﬁ §$I|’aakard T% ggunt Non-
speoifiy| Dindidgsqpune] 2re benzwfedr @oml eath- pelbandddar] is Boanealjized to the
maximum specific binding set at 100%. To calculate an IC 50 the curve is fitted using a

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

equation.
Example | pKi hV1a
1 7.6
2 7.3
4 7.2
6 7.3
9 75
10 7.2
14 6.7

The compounds of formula (I), and (Ia) to (Ig) as well as their pharmaceutically
usable acid addition salts can be used as medicaments, e.g. in the form of pharmaceutical
preparations. The pharmaceutical preparations can be administered orally, e.g. in the form
of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or
suspensions. The administration can, however, also be effected rectally, e.g. in the form of

suppositories, or parenterally, e.g. in the form of injection solutions.
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5-Brono-r-[(3-nmethyl -1 Hinden-2-yl)carbonyl]spiro[indo
| e-3,4" -piperidin]-2(IH)-one,

WO 2088778kt hyl - | H i nden- 2-yl ) carbonyl ] spi r o[ i ndRCIEEP2047/063882

pi peri di ne], or o - _ _
r-(!H-Pyrrplp[z,s-b]pyrldln-z-y%carbonyl)splro[lndene-
o DL BERbAIREbe TR VSR L00E| 39 ROF BIRARRERi AP usable acid
gddidion Ll ):ar]: be piokegsed with f@hmﬁmciemﬁctanﬁ inerie itE)l,ngdndx!’lor,mﬁ'ganic excipients
F TR P b i R a7 Sy s el Configh Lactose,
Sc'brhrstugsﬁ &1, darEptiv e@tlhdig(ﬁf)éfaﬂi [3icissle a@b’z@sisd sdks &0 Hﬂﬁbéh%d as such

i sorder, anxiety .an epr.essi ye. di sorders. The
PICTNFG B (8T Bl SR g Bl AR e al

conposition conprising a conpound of fornula (1),
(I @) Suifdbly) excipledits fot b&h) geldthmR)capdullds)are @§. viek@ible Wi, @laxes, fats, semi-

r eutjcal conposition is useful agal nst
gg@h%ﬁﬁFWﬁ£%ﬁyﬂﬁﬁ%rtension, chronic heart
failure,inappropriate secretion of vasopressin, |iver

Ci I' I higigibEe, exBipRMtObl theSHMTANNBLe 0IBSIRESHY MO lasd 8€ water,
di sor der anxLe%% and dﬁgressive di sorders. The
BA%Pleae bR ase MEShISeh SIUSASSRLy furt her conprise at

| east one pharmaceutically acceptabl e excipient. The

I nvesijitdle dxuipidiey foe iGanpassasiohdiae dgewaler,al ©aBROpEIELIfslycerol,
formgLea.(l , (ta), (Ib), (lc), (1d), (le), (If), or
Yeegbrtseke preparation of a medi cament which is

useful agai nst dysnenorrhea, hypertension, chronic

hear $uifadld dkecpienkd FBPRIPPRE S aELLS. @latAl FThaVRHOPHRS Siakes, fats,
liver cirrhosis,, nephrotic syndrone, obsessive
eoMpinwed oeligd gPhels etanxi ety and depr essi ve di sor ders.

In a certain enbodi nent, the conpound of the invention

of gRRRERLr, s PhbrdaldukicElafteRRatBIRhRESMAIRD raetAtitdsN@lubilizers,
to a process conprising the step of reacting a .
Etélh‘s%ﬁﬁﬁ QVeding agepiy anlpifyrs, shjcerenersceolerarty flavorpity sy for varying
& shkitpk@sdrk | bud@dr Onfsitihg agents or antioxidants. They can also contain still

other therapeutically valuable substances.

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

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

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

temperatures are given in degrees Celsius.

Example A

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

mg/tablet

Active substance 5

Lactose 45
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wherein R) 1 to RS, X, Y and A are as defined above.
The synt hesis of conpounds of general formula (I) wll
wheoodessii bed in nore detail bel ow and in the PCI/EP2007/063882
exanples. Il 11l General schenme,A Conpounds of formula
(1) can be prepared via an am de coupling between a
Eg}r&gkﬁeridine derivative of formula (I1) and1
cafboxy ic acid AA-CQ2H (I'Il), wherein A is defi'ned as
NBcretcrysthbbine cellitheseusual reagents and protocol s ¥nown in
ggg ar t C%n ge used to effect the am de coupliqg.
EPOPIPEITHE derivatives of fornula (11) and
carboxylic acids (I11) are either Telerme¢ightal | Y00
avai l abl e or readily prepared using procedures
descri bed hereinafter or usin 1 t hods known in the
art starting fron1connercig¥¥§gg§aiIable materi al s.
General scheme A is hereinafter further illustrated
w t hCgesaks af therfold@diug eomnpostene il mprdaeaiede | : Am de
coupling: To a 0.1 Mstirred solution of a carboxylic
acid derivative in CH2O 2 are added EDC (1.3 slHCBt
(1.3 eq), Et3N (1.3 eq) and the spiropiperi eRetie
derivative ( 1 eq). The mxture is stirred over night
aAttiidsubstandehen poured onto water and extractedlOMm th
C 2. The conbi ned organi c phases are dried, gver
¥§ 4and concentrated in vacuo. Flash chr onk ogr aphy
abripstephar ati ve HPLC affords the title conpound3o The
i@gpounds of the present invention exhibit Via
ivity, which my be detected as descri bed bel ow:
Via activity Material &MVetdpede fillR@idghiman Vi a p@cept or
was cloned by RT-PCR fromtotal human Iiver RNA. The
codi Eg%%g&ggg%%@“\g? acg%s?[f%lpa Eglgr}]slégrcﬁgreef)i(rgtﬁyersnﬂe ri]ng?r%(grrand then in

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

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

Example C

Suppositories of the following composition are manufactured:

mg/supp.
Active substance 15
Suppository mass 1285
Total 1300

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

individually in wax paper or metal foil.

In the following, the synthesis of compounds of formula (I) is further exemplified:
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identity of the anplified sequence. To denonstrate the
affinity of the conpounds fromthe present invention
W@ o0slz7snuman Vi a receptor bindi ng studi es werBCT/EP2007/063882
performed. Cell menbranes were,prepared from HEK293
cells transiently transfected Wth the expression
vector and grown in 20 liter fernenters with the
foll owi ng protocol.50y of cells are resuspended in
30m freshly prepared ice @&iaMPYE$s buffer (50rM
HEPES, | nM EDTA, 10nM MgCl 2 adj usted to pH= 7.4 +
conpl ete cocktail of protease inhibitor (Roche
Di agnostics)). Honogeni zed wkddipleal ytron for Inmin and
sonicated on ice for 2x 2 mnutes at 80%.intensity
(Vi br ate(lrBauathien-gryjcarbmylipdsairat2-benzofiraed 4 pinggidine]
20 mn at 500 g at 4C, the pel is discarded and the
supernatant centrifuged | hou 43' 000y at 4C
(19" 000rpn). The pellet is resusemed in 12.5 m
Lysis buffer+12.5m Sucrose 20% a
a Polytron for 1-2 mn. The protlei njconcentration is

stored at -800C until use. For,_binadi ng studi es 60ngy
Yttriumsilicate SPA beads {AMETsha®) are nmixed with
an al i quot of nenbrane in pH-Ag buffer (50 nmM Tri s,
120 NaCl, 5 nM KO, 2 aCl 2, 10 mM Mg 2) for 15
%{1 nﬁg es )e'}n th Cr(T)i aac{i ng({A%SO}JaL %‘ e%%gq,/ menbrane m xture is
RN S0Eeae £S5 OEaeH Wt oP 5°96 “wel | pl ate, fol | owed
by bk BHeS pifb [ 2 MeBTbfVasiont'gsipériditdAreedccibed WadOed. @hete76, 41,
g&%g] cals). For total binding neasurenent | QOQul of

i ng buffer are added to the respective wells, for
NABISR&EL{H | ehibpHghe PIcdrbEWlic afid8. 4mM col d vasopressin
and for compound testing | OQul of a serial dilution of
@%‘é\ﬁs%?r&@g%éoizr@@b}éﬁso The plate is incubated I h at
roomtenperature, centrifuged 1 mn at | OO0y and
counted on a Packard Top-Count. Non specific binding
counts are subtracted fromeach well and data is
normal i zed to the maxi num specific binding set at
100% To calculate an 1C 50 the curve is fitted using

a non-linear regression nodel (XLfit) and the Ki is
cal cul at ed using the Cheng-Ekdiﬁls@Qf equat i on.

1'-[(7-Methoxy-1-benzothien-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4"-piperidine]

Amide coupling according to general procedure I:

- Amine: 3H-Spiro[2-benzofuran-1,4"-piperidine| (described in J. Org. Chem. 1976, 41,
2628),

- Acid: 7-Methoxy-benzo[b]thiophene-2-carboxylic acid,

ES-MS m/e (%): 380.1 (M+H").
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The conpounds of fornmula (1), and (la) to (1g) as well
as their pharnmaceutically usable acid addition salts

W@ 20080%78used as nedi caments, e.g. in the formPET/EP2007/063882
phar maceuti cal preparations. The pharnmaceutica
preparations can be admnistered orally, e.g. in the
formof tablets, coated tablets, dragees, hard and
soft gel atine capsul es, sol utions, enulsions or
suspensi ons. The adm ni str aEtampledn, however, al so be

ef,f ed rectal .g..in the for 0Si tori

oF- b8t iybehofich 2ty rbpen o b Hirg SRR gy £ piperidine]
sol uti ons. The conmpounds of formaula (1), (la) to (1Q)

and their pharmaceutically uﬂaﬁi- acid addition salts

can be processed w th phar macests ly inert,
i norgani ¢ or organi c excipients t he production of
tabl ets, coated tablets, dragees_and hard gel ati ne
capsul es. Lactose, corn starch orNderivatives thereof,
talc, stearic acid or its saltss ¢_can be used as
such excipients e.g. for tah 2 d?agees and hard
gel ati ne capsul es. Suit abl (%ents for soft
gel ati ne capsules are e.g. “Wegetgble oils, waxes,
fats, sem solid and Iiquid pol s etc. Suitable
ex0|p|ents for the manufacture of sol uti ons and syrups

pradecaqyplipg peordipgfagngral geacediiedse, invert sugar,
9J&i=h(h‘}’e9 8HESGiro| §lﬂehf’(m1ﬁmef(@" Iﬂ:p@rﬂ:hﬁe f(QEschBécF&tJ' % Chem. 1976 41,
sol utions are e.g. water, cohol's, polyol s, ycer ol
V&$et abl e oils etc. SU|tabIe ex0|p|ents for
S 0§l s,
H§1gs§ I% gt%ﬁﬁ(g’ g)reﬁzcﬁbgt or Icalgjro %l(’)ﬂq)gﬁo Sscgftbg(.? in J. Med. Chem.
N%Hedﬂ@68)the phar maceuti cal preparations can contain
E§%&$£M9g* 93 ?RLHQ*"ZerS stabilizers, wetting

% i'ers, smeeteners col orants,

fIavorants salts for varyi ng the osnoti c pressure,
buffers, nasking agents or antioxidants. They can al so

contain still other therapeutically val uable
substances. The dosage can vary within wide limts and
will, of course, be fitted to the individual
Example 4
1'-[(5-Methoxy-2,3-dihydro-1-benzothien-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-
piperidine]
o
N
0
\) d

Amide coupling according to general procedure I:
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requi renents in each particular case. In general, in
the case of oral adm nistration a daily dosage of

W@bwan77801 t 0 1000 ng per person of a conpound RBPET/EP2007/063882

general formula (1) should be gppropriate, although

the above upper limt can al so"be exceeded when
OSBRSS S PTRL AR B P Oh e 1976, 1,
Rénmeratures are given in degrees Cel sius. Exanple A

! B bl TR IR Bk o B Sl raee 5

EQQMQﬁﬂeéﬁﬁuﬁmosmﬂnﬂm 15 Macrocrystalline cellul ose 34

Pﬁiﬂlﬁlf}@%ﬁ{rﬁ&aaﬂﬁé@aﬂﬁﬁl@ |59mél<hbk9iﬁel$z% ]ttlﬁﬁﬁl@erﬂ%oz Eﬁﬁb)@ﬁl@ acid was
155 Corn starch 30 Talc 5 EEU e ht 200 T

BePRize Ssipdeanée; dipgtpduazell h&a)mn%@aqa&? igagq bssfqdyctlon using

m&ﬁ&pf&e&n@a XHfe R pleheNIIMe®HCOMM NUti ng machi ne.
The m xture is returned to the mxer, the talc is

added thereto
Example 5

1'-[(4-Methoxy-7-morpholin-4-yl-1,3-benzothiazol-2-yl)carbonyl]-3H-spiro[ 2-

benzofuran-1,4"-piperidine]

Amide coupling according to general procedure I:

- Amine: 3H-Spiro[2-benzofuran-1,4"-piperidine| (described in J. Org. Chem. 1976, 41,
2628),

- Acid: 4-Methoxy-7-morpholin-4-yl-benzothiazole-2-carboxylic acid (described in patent
WO02003045385)

ES-MS m/e (%): 466.6 (M+H").

Example 6
1'-[(5-Bromo-7-ethyl-1-benzofuran-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-
piperidine]



and m xed thoroughly. The mxture is filled by machine
into hard gel ati ne capsul es. Exanple C Suppositories
w@Rooslz7sinl | om ng conposition are manuf act ur edPCT/EP2007/063882
ng/ supp. Active substance 15 _Syp_pository mass 1285
Total 1300 The suppository mass is nelted in a glass
or steel vessel, m xed thoroughly and cooled to 45C
Ther eupon, the finely powdered rve substance is
added thereto and stirred unti Ras di spersed
conpletely. The m xture is poured”into suppository
nmoul ds of suitable size, left to'cgal; the
suppositories are then renoved fromthe noul ds and
packed individually in wax papgryororetal foil. In the
foll owing, the synthesis g ounds of formula (I)
is further exenplified: EXAMPEES Exanple 1
r-(l-Benzot hi en-2-yl carbonyl ) - 3H spi ro[ 2- benzof uran- 1|,
4' - pi peridine] Am de coupling according to general
procedure | : - Am ne:
Ahhi&piauplirg heozdifigitagenkradl praaedhaeildi ne] (described in/.
Oq.. 1 , 41, 2628),. -.Acid: a1
et oFE e hakezdog: bowpsideiliescabeds hnpa G 1976 41,
2632 (MH +) . Exanple 2
r-[(7-Met hox%/- | - benzot hi en-2-yl)carbonyl]-3Hspiro[2-b
5 efgidi wlaemp; Zzethyr brazolyrHsr-carhog¥icasishl i ng according to
2SNES &/e PhPCcRIWNRIAHY).

Example 7
1'-(1H-Benzimidazol-2-ylcarbonyl)-3H-spiro[2-benzofuran-1,4"-piperidine]

H
Nm/go
as
10

Amide coupling according to general procedure I:
- Amine: 3H-Spiro[2-benzofuran-1,4"-piperidine| (described in J. Org. Chem. 1976, 41,
2628),
- Acid: 1H-Benzoimidazole-2-carboxylic acid,
15 ES-MS m/e (%): 334.2 (M+H").

Example 8
1'-[(5-Methyl-1H-benzimidazol-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4"-piperidine]



10

15

- Ami ne: 3H Spiro[2-benzofuran-I, 4" -piperidine]
(described in/. Og. Chem 1976, 41, 2628), - Acid:

wQ@2080M8xY - benzo[ b] t hi ophene- 2- car boxyl i ¢ aci dPCEBPNB7/063882

rﬂe(%::%&].MMH+).meﬂ%_
r-[(3-|sopropoxy | - benzot hi en-2-yl ) carbonyl ] - 3H spi ro]
2-benzofuran-1, 4" -piperidine] Anxde coupling according
to general procedure I -
3H Spi ro[ 2- benzof uran-1, 4' - pi pe+idjfe] (described in/.
O g. Chem 1976, 41, 2628), - Acif©
3- 1 sopropoxy-benzo[ b] t hi ophene- 2
(described in/. Med. Chem 1992
(%9: 408.2 (M+rH +) . Exanple_4
"-[(5- Met hoxy- 2, 3-di hydr o=
-SFLspiro[Z-benzofuran-I,4'-

a¥ boxylic acid

, 958), ES-M5 me
\ o}

) ot hi en- 2-yl ) car bonyl ]
gl peri di ne] Am de

-
0

coupling according to general procedure | :- Am ne:
dEPdhiigEhalguagg e e

SANEI SKlySird 2 dichyaf nenbled zio porjding | d dessribeRindaOng Xyeinc 1976, 41,
iod ES-M5s me (%: 381.0 (MtH +) .
t hoxy- 2, 3-di hydr o- benzo[ bl t hi ophene- 2- car boxylic
adrid: FMethtlhidd-bemrvemalaadley? -avbotylibhead,

g§ggégg§x%gggggkgkhngphene-2-carboxy|ic aci d was
5- met hoxy- 2, 3- di hydr o- benzoEﬂhﬁp&ephene 2-carboxylic
IaC;I 2@ d edliltggiejlgzgmg? I Bcar on l %I%Idsuprn% 2- bgl];oﬁ?l?él%nipéll -piperidine]

e
CIONH
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-1H-benzoimidazole-2-carboxylic acid,
ES-MS m/e (%): 368.0 (M+H").
Example 10
(1RS,3'SR)-3'-Methyl-1'-[(3-methyl-1H-inden-2-yl)carbonyl]-3H-spiro[2-benzofuran-

1,4'-piperidin]-3-one
o

o

Amide coupling according to general procedure I:
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r-[(4-Methoxy-7-norpholin-4-yl-I,3-benzothiazol -2-yl)c
arbonyl ] -3H spiro[ 2- benzofuran-1,4'-piperidine] Am de

W@ ouwphisgl accordi ng to general procedure | : -PEREP2N7/063882

3H- Spi ro[ 2- benzof uran-1, 4' - pi _p%j di ne] (described in/.
O g. Chem 1976, 41, 2628), - Acid:

g TS LB R SRR BES) P R S o
d&6rding MW OrY92968anpl e 6

r-[(;5; Bromm-.7-et hyl -| - benzof ur.an- 2-yl ) car bonyl ] - 3H spi
Fé%lg‘- %'Sﬂ?g’?nﬁ%fﬁ@‘{%ﬁ’z: Cagl??i(é[ﬁ? Eﬁ@e] Am de coupling

BS00$ di/agol:7genera procedure | : - Ami ne:

3H Spi ro[ 2- benzofuran-1, 4" -pi peridine] (described in/.

O g. Chem 1976, 41, 2628),_- Acid:

5- Br ono- 7- et hyl - benzof ur an-EZY-aE‘E’I?‘bg&yI ic acid ES-Ms nfe

(%9 6-MéRoRy-1 Mi(bLitdthyl- FP1an@é£2-§1)carbonyl]-3H-spiro[2-benzofuran-1,4'-
r-(! H Benzi m dazol -g-yl car.bor]%/.l é{ 3H- spi ro[ 2- benzof ur an

-1, 4" -piperidine] Anide cR@prifg3tording to general
procedure | : - Am ne:
3H Spi r o[ 2- benzof uran- |
Og. Chem 1976, 41, 26

i peridine] (described in/.
Agi d:

334.2 (M+tH +) . Exanple 8 N

Amide coupling according to general procedure I:

- Amine: 6-Methoxy-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one (prepared according to
EP 722941)

- Acid: 3-Methyl-1H-indene-2-carboxylic acid,

ES-MS m/e (%): 390.5 (M+H").

Example 12
5-Methoxy-1'-[(3-methyl-1H-inden-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-

piperidin]-3-one
L
N

Q

e}

a®)

Amide coupling according to general procedure I:

- Amine: 5-Methoxy-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one (described in EP
722941)

- Acid: 3-Methyl-1H-indene-2-carboxylic acid,



r-[(5-Methyl-1H benzimdazol -2-yl)carbonyl]-3Hspiro[2
- benzofuran-1, 4" -pi peri di ne] Am de coupling accordi ng
wo ogernsial procedure | : - Am ne: PCT/EP2007/063882
3H Spi ro[ 2- benzof uran-1, 4' - pi _p%;j di ne] (described in/.
O g. Chem 1976, 41, 2628), - Acid:

B £ 2 gt ¢ aeio, £ s

r-[(5-Chloro-| H benzi m dazol -2-yl)carbonyl]-3H spiro[ 2
-benzof uran-1, 4' - pi peri di ndjxampldB coupl i ng accordi ng

t o, ral dure |, : - Amne. . e e
oty PSP U din: 3 Vigarbgelle onig 2 bragefir el iperidin -3-
Org. Chem 1976, 41, 2628), - ofei d:

5- Chl oro-| H benzoi m dazol e- 2- car boxylic acid, ES-Ms

me (%9: 368.0 (M+tH +) . Exanple 10

(IRS,3 SR) -3 -Methyl -1" - yh-4 H i nden-2-yl)carbo

nyl ] - 3H spi r o[ 2- benzof NH4' (pipelrrdi n] - 3- one Ami de
coupling according to g ral proc rel :- Am ne:
(IRS,3"SR)-3"-Methyl -3Hspiro[2-b uran-1,4' -piperi

di n] - 3-one (prepared according to WD 9929696) - Acid:

Bl doyiplihgagaodéng tRgemarabprogbdwedci d, ES-Ms me (99 :

3{4.. )0 EX | e 11.6- xy- A - [ (.3-nethylr. :
Reieh Sz b 4 el D5 B s chaplipa TR I in Organic
piquessiRitsda)ch3& @reeclApindet @QO0P! 10(g),ce@28i))ng t o gener al

P jr&gi%:eﬁq—r[%rrlolc:) [2,3-b]pyridine-2-carboxylic acid,
ES-MS m/e (%): 348.4 (M+H").

Example 14
6-Methoxy-1'-(1H-pyrrolo[2,3-b]pyridin-2-ylcarbonyl)-3H-spiro[2-benzofuran-1,4'-

piperidin]-3-one

Amide coupling according to general procedure I:

- Amine: 6-Methoxy-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one (preparation described
in EP 722941)

- Acid: 1H-Pyrrolo[2,3-b]pyridine-2-carboxylic acid,

ES-MS m/e (%): 378.4 (M+H").

Example 15
6-(2-Hydroxyethoxy)-1'-(1H-pyrrolo[2,3-b]pyridin-2-ylcarbonyl)-3H-spiro| 2-

benzofuran-1,4"-piperidin]-3-one
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- Am ne: 6-Met hoxy-3H spiro [2-benzofuran-
|, 4" -piperidin]-3-one (prepared according to EP

W@ 2084181t Aci d: 3- Met hyl - | H-i ndene- 2- car boxy| PCT/ER1007/063882

ES-MS nfe (%: 390.5 (M+H +) _.31E_xanpl e 12 5- Met hoxy-
1'- [(3-nmethyl- | Hinden-2-yl)Carbonyl] -3Hspiro

[ 2-benzofuran- 1,4'- piperidig]-3-one Am de coupling
according to general procedurk I

5- Met hoxy-3H-spiro [2-Db o

|, 4" -piperidin]-3-one O BP 7722941) - Aci d:
3-Met hyl -1 H i ndene- 2-c xylic acjyd\ES-M5 nfe (9:
390.5 (M+H+) . Exanple 13
r-(IHPyrrol o[ 2, 3-b] pyri di n-2-yl carbonyl )-3H spiro[ 2-b
enzof uran-1, 4" - pi peri din] - 3-HM8 coupl i ng accordi ng
to general procedure | : - Am ne:

Bhti&piauplidg beordihg tagenerall prquederildi n] - 3- one

R BRE L 565 O T I3RS AR EER S preparaion
Uddeiyed ial BY 2284 1D)] p;/ri di ne- 2-carboxylic acid, ES-Ms me

99 4 +) .. EX le 14 |

(BK%}Q’( ﬁg%yrwi%&%VPWS%@aégwm'fl?lgi’i n- 2-yl car bonyl ) - 3H

ESRDIS al/2¢haenpeiunandt), 4' - pi peridin]-3-one Anmide
coupling according to general procedure |I : - Am ne:

0 Mot o BB LRb P AP bt PEA Sl F e

O
O

(@]

COH 5 o)
O - O LA —
F K/

F Br N

I N N,

\ CN

Preparation of N-methvlated lactone intermediate:

To a solution of the substituted ortho-bromo benzoic acid (10.9 g, 50 mmol) in dry THF
(200 ml) at — 78 °C n-butyllithium (1.6 M in hexanes) (100mmol) was added drop wise (3
h) and the resulting solution was stirred for an additional 2 h at the same temperature.
Freshly distilled N-methyl 4- piperidone (7.91 g, 70mmol) in dry hexane (25 ml) was
added over 30 min at the same temperature. The mixture was then allowed to stir at rt and
was finally added to ether (200 ml) and water (300 ml). The basic (aqueous) layer was
extracted with ether (5 X 100 ml) and the aqueous layer was acidified with concentrated
hydrochloric acid (pH 2-3) and extracted with ether. The aqueous solution was boiled for 1
h and was then cooled to 0-5 °C and made alkaline (pH 9-10) with cold aqueous sodium
hydroxide. The cold solution was rapidly extracted with chloroform (5 X 200 ml). The
combined chloroform extracts were washed with water, dried, concentrated to give light
yellow solid which was purified over neutral alumina eluting with a gradient of 30-50%

ethyl acetate-hexane to obtain 1.75 g (15%) of N-methylated lactone as white solid. 1H-
NMR (CDCI3, 400 MHz): 81.68-1.75 (m, 2H), 2.18-2.19 (m, 1H), 2.38 (s, 3H), 2.44-2.52
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in EP 722941) - Acid:
| H Pyrrol o] 2, 3- b] pyri di ne-2-carboxylic acid, ES-M5 nfe

W@ 2908/037881 4 (M+rH +) . Exanple 15 PCT/EP2007/063882

6- ( 2- Hydr oxyet hoxy) -r - (Il—l-pyrrgio[z 3-b] pyridin-2-ylca
rbonyl ) -3H spiro[ 2-

ge”ﬁgf Hedlzs 54 fn Ge’ner)g? sud &4 %,r ?%%&ﬁ@@@!ﬁﬁ%w-mz (m, 1H),

ccordlng prooce

684 Z.87a, ameﬁmm 236 (M+1)..

] . | 1. 4' -piperidin]-3-one
daleg of gangRleeridingnteimedials 5g41) " " Aci d:
1rb+a Rylutioh @E f.he:N -bl]lfﬂbiﬂhtﬁd Mt(ﬁreCfﬁfrb akylel (¢.1a¢) 8 mrinS) MSdiiddloroform

408.
fsl-@}fﬁl) giify?ﬁﬁ%ﬁrbwr%@s 5§t map2-2pahoiee A8 polytionpyielluxed for
Béﬂtn @h&e@dltﬁ)n%gﬁﬁé atak l@i’[{dé&:dNﬂﬂES‘ﬁbﬂ@I (Ed{ll)&l@lﬂ@lﬂ@l with water (2.5
e at e (0] SOl utl.o e sSuns
Bk ABE D ﬁ@mfoae solyfien agp éﬂ@f @%Y%fous Yashu) 0 ﬁowptrafpwk to give a
%ﬁ@ elmVs) so"ﬂﬂ WhlgfngsQH?'OMdfo\gHﬁhE@ bWRsid2 @luMﬂg ithEANRSIH-CH2CI2

was added drop wise (3 h) and the resultin
Kofits $5(§rmgvé@°/8)( ofrthe éesrlr@é Caaner@tenerifingap whita seltd. f HleN Dcl3,

R B 0 SR A, IS o BARER BT o 1e0)

3014728 (ad, 1H)e7 szt(ﬁﬂpﬂ)alm(ﬂ@r) 13492 MBOM B, L &6 W&SO tmem 1478 cm-1.
al | ovved to ) I d

Do
Eharatjon o

FOXYVela Q8] .
WBéalﬁ?% r(:?eﬁ{oeﬁlpWI(ﬂlhe et. sz'a%] 5(r5rr?61)1x0£?s Héaﬁedaﬂﬂl étl‘iiﬁe@é?’glﬁ@m @5 ml) and
ncent r at ed h dr.ochl

I di f
s gm ! roxids) (0 éﬁ'&?%% frge?‘igorvﬁ%{) Bihghl3 Tﬁeh@aféjdh%ethﬂene glycol

Al hiRed W&sﬁﬂéﬂ(ﬁﬂn{d@f hikhRaéfigh. W rbhanl cQeli&Hmi:Quid-was diluted
0C and nmade al kal i ne CEH 9- 10? wi th col d aqueous

wHB WS Ipd estacded reperdedpith sblageform- Wagcqmingd grganics was dried
Qﬁ(d EARE S Ebiehd &Eﬁfsgﬁd{rh{a@n)él %ARkhK 'u'a)s putif&d 8&@?’%12@31 column

| orof orm extracts were washed with water, dried
@mdmm@w@t& St @odileleHRCih¢ontaining NH3 (aqueous) to yield 789 mg (60%) of

6-(2-hydroxyethoxy)- 3H-spiro[2-benzofuran-1,4"-piperidin|-3-one as pale yellow solid.
1H-NMR (d6-DMSO, 400 MHz): 61.47-1.50 (m, 2H), 2.03-2.10 (m, 2H0, 2.79-2.85 (m,
2H), 2.95-2.97 (m, 2H), 3.73-3.76 (m, 2H), 4.12-4.14 (m, 2H), 7.09 (d, ] = 8.4 Hz, 1H),
7.20 (s, 1H), 7.69 (d, ] = 8.4 Hz, 1H); 13C-NMR (d6-DMSO, 100 MHz):  35.9, 42.3, 59.3,
70.4, 84.6, 106.4, 116.6, 117.0, 126.8, 156.9, 163.9, 168.5; FIA-MS: 264.3 (M + 1).

Example 16
5-Bromo-1'-[(3-methyl-1H-inden-2-yl)carbonyl]spiro[indole-3,4'-piperidin]-2(1H)-one

s

@)

Br NH

Amide coupling according to general procedure I:
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yell ow solid which was purified over neutral alum na
eluting with a gradient of 30-50% et hyl acetate-hexane

W@ 008t®ih 1.75 g (15% of N-nethyl ated | act oneCEEP2007/063882

white solid. I HNVR (CDCL3, 4oo3w) dl.68-1.75 (m
2.18-2.19 (m IH), 2.38 (¥ 2.44-2.52(m

é ﬁ_&%9%]f8%%d%ﬂ3 4} I_B1per17i2 %]?1?9&r@‘fn(emprqp%eglzdﬁ%%ﬁ%herem
T S e e

Emusmﬁet%mmsaﬂquaﬂ; 17 g, 5 mmol) in dry chloroform
(10 M) was added cyanogenbrom de (60 mol) and the
resulting solution was refluxed for 36 h. The reaction
m xture was extracted with 5% HCI (5 m) and then with
water (2.5 m). The chl orof orm solution was dried
(anhydrous MgSO4) and concentrated to give a pale

yel l ow soi |l d which was chromat ographed over Si Q2

eluting with 1% MeOH CH2Cl 2 to give 858 ng (70% of

the desired Cyano-piperidine as white solid. | H NW
(CDC13, 400 MHz): dI.72-1.76 (m 2H), 2.22-2.30 (m

IH, 3.48-3.60 (m 4H), 7.09-7.11 (m IH, 7.11-7.28

(m IH, 7.89-7.92 (m IH; IR (KBr): 3492, 3043,

2216, 1760, 1602, 1478 cm 1. Preparation of

6- ( 2- hydr oxyet hoxy) -

3H- spi ro[ 2- benzof uran-1, 4' - pi peri di nl -3-one: The above
smﬁogpﬁa[mdble% 4Jp nfe}uﬂn -2(1HYdne Was heated with

et hyl ene gl ycol and sodi um hydroxi de (0.82 g,
20.5 nmmol ) for 15 20 min at 130 0C. Most of the /
et hyl ene glycol was renoved by distillation=ender hig
eaccuy Fhe Glesi dual _reabN ompixtur®@ was di | uted
wat er 5nd extracted r repeatedly|with chlorgform T
conbi ned organics was dried apg; concentrated to gi
sem sqlid material which vvas; purified over A1203
col um ‘upon elution with 5-7% MeOH2Cl 2 cont ai ni ng NH®
(aqueous) to yield 789 ng (60% of

6- ( 2- hydr oxyet hoxy) -

3H- spi ro[ 2- benzof ur an- | - pi peridi n] - 3-one as pal e
yel |l ow sol id. | H NWR (d6 DVSO, 400 ¢Hz) @ dI .

(m 2H), 2NQ3-2.10 (m 2HO, 2.79- N85(m 2H)
2H) 373376(m%2|—|)z 14(m Z 7
) = &d bz

2. %5- 2.

2Hy

1,5-Dichloro-3-methyl-3-azapentane hydrochloride 3:

Formic acid (10.0 g; 0.2 mol) and 37 % formaldehyde (20 ml) were mixed in a 250 ml

N
H

round-bottom flask equipped with reflux condenser. 1,5-Dichloro-3-azapentane,
hydrochloride (17.0 g; 0.1 mol) was added and the solution was heated with magnetic
stirring at 100 C. After 3 h the temperature was increased to 120 C for 20 min and finally

allowed to cool to room temperature before the solvent was evaporated in vacuo to afford
3 as white solid in quantitative yield. IHNMR (CD30D, 400MHz) & 3.0 (s, 3 H); 3.45 (brs,
2 H); 3.62(brs, 2 H); 4.07(br s, 4 H).

1,2-Benzo-8-methyl-3, 8-diazaspiro [4,5] decane-4-one 5:
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7.20 (s, IH), 7.69 (d, J = 8.4 Hz, IH); 13C NW\R
(d6- DMBO, 100 MHz): 35.9, 42.3, 59.3, 70.4, 84.6,

wao®s4778116. 6, 117.0, 126.8, 156.9, 163.9, 168PGI/EP2007/063882

FIA-MS: 264.3 (M + 1). Exarrpl_e3 6 5-Bronmp- 1'-
[ (3-methyl - | Hinden-2-yl)carbonyl] spiro _
L\so%%an o%b%undgll r49(62 I n]17 %éolk@ TﬁE?S(ﬁrﬂ mﬂ wa%%%gllea?(g— 78 C and to it

enera pr oce
55(3000\@ eﬁs;zud[u]fl iflﬂxhnﬂl@h)ﬂdléilazpiep(eﬁ ig0133] mﬁ(ol)l—iljl -T6He(300 ml) was added

R, PRt e ATish e a7 CTE 3 miny s mapyibis -

élﬁarofine(t]\&li)‘bm)ne. hydrochlorlde (9 g, 47 mmol) was added, as a solid. The reaction

5-brono-s i ndol e-3 eridin I
P R Dr60 st meg byt bl gzl gbrom i Rt ef Behier auenching
Fvﬁh YHZD agn @) ( Q. rRixPire Qfage)ffﬂl'cﬁedaﬂﬂl é"tHyloéJ:ét@trer(B|Xd©t))‘l‘219E The organic

%mc‘my@de W%H}/@‘&ﬂﬁl N aﬁé{i}rég}ed de sk()) \}etn? {erflclvgg in vacuo. Silica gel
thr%nialt&éamfy%%@% ARENH A2 CIRY &8 ht) Qht s ((siﬂ/o)Q)fg as @sdlid.

was added and the solution was heated
hHgTﬁiélR (€D3OLx, AO@MHaﬁ 3163 (1@, 2 M)t 2p1(30,12 Hhe. GtZdﬂrﬁéf)aﬁ Q2@n, 2 H);

£ bt £ b SPobittdmpira e Her b Trne ot Bl AT 7.7 o

E.\Zapd;rlaft{;e]d:DerqﬁQ:MbtglaH)ford 3 as white solid in
quantitative yield. IHNVR (CD30D, 400MHz) d 3.0 (s, 3
H; 3.45 (br s, 2 H); 3.62(br s, 2 Hy; 4.07(br s, 4
H. |,2-Benzo-8-nethyl -3, 8-diazaspiro [4,51
decane-4-0 ne 5: A solution of oxindole 4 (6.25 g, 47
nmmol) in THF (500 M) was cooled to - 78 Cand to it a
oI uti onzof sodi um hexanePtIhyI di %I I a2| de (43 23

at rmsphere After sti rlng at - 78 C for 45 mn,
A-soRritiby ol 3 - Betrzo @rmethgref hidlayaspirb me,Sh&ajaﬁ@hlcﬁfel(es o 99.1 mmol) in

Bruf G 000 SRPVEDRTTumD 5 B8teTo 1 NERE TGS Doyt mmoD ves
slewherddediwithfsorrir4 The readfidremixjuencistigediarts. H2 @ ¢’@0Solvent was
F%%ovr#i 8§ v %29 ‘I*B@ rééﬁl%e 55 pAGHELONIA RF bRt (23 26 %
MeOH/CH,Cl,) to glve 6 g as a solid. The solid compound was dissolved in ethyl acetate
(600 ml) and washed with saturated aqueous NaHCOs solution, dried (Na,SOy).
Evaporation of the solvent in vacuo gave 4.2 g (47%) of 6. '"HNMR (CD50D, 400MHz) &
7.51(d, ] = 1.8 Hz, 1H), 7.35(dd, ] = 1.9 and 8.2 Hz, 1H), 6.81(d, ] = 8.2 Hz, 1H), 2.93(m,
2H), 2.67(m, 2H), 2.41(s, 3H), 1.86(m, 4H).

5-Bromo-1, 2-dihydro-2-oxospiro [3H-indole-3, 4'-piperidine]-1'-cyano 7:

5-Bromo-1, 2-dihydro-2-oxospiro [3H-indole-3, 4 -piperidine]-1'-methyl 6 (4.6 g, 15.6
mmol) was dissolved in chloroform (700 ml) and treated with CNBr (22 g, 209.5 mmol) at
room temperature. The mixture was heated to reflux for 24h. The reaction mixture was
cooled, diluted with methylene chloride (300 ml) and washed with 10 % aqueous K,COs
solution (2 x 100 ml). After the mixture was dried (Na,SO,4) and concentrated, the residue
was purified by silica gel chromatography (0 — 5% MeOH/CH,Cl,) to gave 7 asa solid 3.9 g
(82%). '"HNMR (CDCls, 400MHz) 8 7.52 (d, ] = 1.8Hz, 1H), 7.37(dd, ] = 1.8 and 8.2 Hz,
1H), 6.82 (d, ] = 8.2 Hz, 1H), 3.83(m, 2H), 3.41(m, 2H), 2.00(m, 2H), 1.86(m, 2H).
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extracts were washed with brine (25 m), dried and the
sol vent renoved in vacuo. Silica gel chronmatography

W@ 20088081 VeOH CH2Cl 2, gradient) gave 6g (57% »ET/BPRS7/663882

solid. IHNVR (CD30OD, 400MHz) d51 84(m 2 H); 2.51(m 2
H,; 2. 62 (s 3H) 3. 02(m 2 H7 3 37(m 2H); 6.82(d, 1
o - 58 Hz) 7.12 (t, 1
9.27(br s,

g 2oL on%XO(SB“%%ﬁzﬁﬁi@mﬁ#eg’dlﬂ%ﬁaﬁ? Bbt7 108

mnyolawds apthded imtthylvas glgaﬂl(@(bjnﬂb The Bnﬁuam@ad\ﬂﬁ&tc(de&T aOH (1.8 g,

% o TR hsatPe TR Yo . F b a9 o g chlpide (500

m_ﬂl)SaIch\n‘il;hediwhh I‘Q%atp;eoﬂ'd’llezCE@ﬂIZ du@®owas The bidanRdayey was dried

868 %%%ggfg%%dga%dvp ggg%wrbﬁeégwma g hEg0%

mmmzcazm ahve 2(6Q0ight deranl WiaeheHd WstdY 6598 Uinatsd — 258° C.
aqueous NaHCO sol ution, dried (Na SOzO. Evaporation of

[ VRO (OISO - 4000 i) §A0:6(btr.s211g, WHIT9E.5 48, b= | BUNNRI HCB.36(d, ] =

Fob {0880 =3 2 g gl s Ty Wl ip obp SIS gl 210
26 (m, 22}@)76%(@%1) 2R (ﬁM)so &6 8@dMHzﬂ51)180 93, 3@96@ 137.98,
2-di hy - 0X0Ssp |r05£3H|ndoIe , I peridine] -

13Grd Ha% 7% 1(112@ 14 1.4564@24mB P, IR drl@l lodefgr szHlsBerO C, 51.26;

Rl abalaranan. @l g0t hosaladons th ONBr (22 g, 209.5
r'oom tenperaf ure.” The m'xture was heated to

refl ux for 24h. The reacti on m xture was cool ed,

diluted with nmethyl ene chloride (300 m) and washed

with 10 % aqueous K2CO3 solution (2 x 100 m ). After

the m xture was dried (Na 2S0zO and concentrated, the

residue was purified by silica gel chromatography (0 -

5% MeOH/ CH 2C1 2) to gave 7 as a solid 3.9 g (82%.

1HNMR (CDO 3, 400MHz) d 7.5ampdel7) = 1.8Hz, I H),

7. 37(ddé3€(3—M lﬁgqﬁ?@z%ﬁﬁﬂb%y%%(ﬁﬁ%{ gﬁj(e?ldﬂlze

2H) 5- Brono- spi r o[ i ndol e- ' - pi peridinl- 2(IH) one 2:
5-Brono-1, 2-dihydro-2-0 o [ 3Hindol e-3,
A-piperidinej-1'-cyano 7 (3 d0. 8

ag

Amide coupling according to general procedure I:
- Amine: Spiro[indene-1,4"-piperidine],

- Acid: 3-Methyl-1H-indene-2-carboxylic acid,
ES-MS m/e (%): 342.5 (M+H").

Example 18
1'-(1H-Pyrrolo[2,3-b]pyridin-2-ylcarbonyl)spiro[indene-1,4"-piperidine]
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mol ) was suspended in ethylene glycol (10 m). The
m xture was treated in NaOH (1.8 g, 45 mmol) and

woeaBewsto 130 C for 15 mn. It was dil uted w PEI/EP2007/063882

net hyl ene chl oride (500 ni) a_ngzl6 washed wi th 10%
aqueous K2COB8 (2 x 100 m. The organic |ayer was dried
(Na2SO™4) and concentrated and 4 esidue purified by
silica gel chromatography (309 MeOH CH 2C12) to gave 2
as a light ceramc white g0Ryd %839 (60%, np 256 -
258 C. 1HNWMR (DWVSQd 6, ¢40 br s, IH NH),
7.57(d, J = 1.84Hz, IH)\, .36(d, .2Hz, | H),
6.79(d, J =8.2 Hz, IH), 4.05 (br , NH), 3.06(m
2H), 2.84(m 2H), 1.64(m 2H), 1.55 2H), 13C NWR
ARNVRQD Blind IQWHEhg tb dB@raPBrocddde @4, 137.98, 130. 42,
126.75, 113.20, 111.45, 46.24, 40.92, 32.94.
AfElincapealipdgmedhPHliBBIded C, 51.26; H, 4.66; N, 9.9.
FRE'iﬁdiH—qayn%@o[g%Lb]? riéin%-lz'»ca'}lno:gdi@Zcid Exanpl e 17
r-[(3-Methyl -1 H i gep-Z-yI ) car bonyl] spi ro[i ndene-1, 4' -
Ph-péy nde (6): 3AR1Ud&Bupl i ng according to general
procedure | : - Amine: Spiro[indene-I|,4'-piperidine],
- Acid: 3-Methyl-IHindene-2-carboxylic acid, ES- M5
me (%: 342.5 (MtH +) . Exanple 18

r-(IHPyrrol o[ 2, 3-b] pyridi n-2-yl car bonyl ) spi ro[ i ndene-
|, 4" -piperidine] Ami de coupling according to general
procedure | : - Amine: Spiro[indene-I|,4'-piperidine],
- Acid: | HPyrrol o[ 2, 3-b] pyri di ne-2-carboxylic acid,
ESSMsS ne (%9: 330.4 (MHH +) .Clainms 1. A conpound of
the general fornula (1) wherein

J
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Xis Oand Yis CH2, or Xis Oand Yis CO, or Xis C=0
and Yis NR6, or X-Y is CH=CH, or X-Yis CH2-CH2, or X

W 2008008aNnd Yis O or X is CH2 and Yis NR6, orPCI/ER20CHR3882

and Yis O A is selected from }1_e group consi sting

of (d) (e) (f) RlL, R2, R3 and R4 are each independently
hydr ogen, hal o, G -6-alkyl, 2H'ncsanal |y substituted by
OH halo-G - 6-al kyl, G -6-al , optionally
substituted by OH or hal o-C -6al koxy; R5 and R5 are
each i ndependently hydrogen or nmethyl; R6 is hydrogen
br Chcemperydl of wr gererphiarmglen)) G- 6-al kyl, optional |y
substituted by CN or OH, or -(Ci-6-al kylene)-C(O -NR
aRb; R8 is hydrogen, G -e-al Iliyl, R?

wherein
XisOand Y is CH,, or
XisOand Y is C=0, or
X is C=0 and Y is NR®, or
X-Y is CH=CH, or
X-Y is CH,-CH,, or
XisC=0and Yis O, or
X is CH; and Y is NR, or
Xis CH; and Y is O;

A is selected from the group consisting of
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G - 6-al koxy, - (Ci -6-al kyl ene)-NR cRd,
-(G -6-alkylene)-C(OR f, benzyl, optionally

waeesioristut ed by one or nore hal o, hal o- G - 6- aP&I/EP2007/063882

G -6-al kyl, G -6-al koxy, halo-(j-6-al koxy, nitro, or
cyano, or phenyl, optionally subsitituted by one or
more hal o, _dal o- G -6-al kyl, GCi-6-alkyl, G -6-alkgxy,
hal o- Gi - 6-fal kox®® nitro, or gyano; R9 is hydr og&

are bound g'égether to formarfdang with the benzg'™
nmoi ety, whergin -R10- Rn - is -@(CH 2)n-G wherei g)n
is 1 or 2; RL12 is hydrogen, C -6-alkyl, optionally

substituted by CN or OH, -(C -6-al kyl ene)-NR gRh,
- (G -6-al kyl enele C(O - NR 1R RO benzyl, optional IRy
subshﬁoi tuted by
G - 6-"alYgy i
cyano,
hal orC

R R
10
R |\ S
2
R11 N N\
R7

R', R R’ and R* are each independently
hydrogen,
halo,
Ci-¢-alkyl, optionally substituted by OH
halo-C,.6-alkyl,
Ci-¢-alkoxy, optionally substituted by OH, or
halo-Ci.salkoxy;

R’ and R” are each independently hydrogen or methyl;

R®is hydrogen or C,.¢-alkyl;

R”is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH, or
—(C1_6—alkylene)—C(O)—NRaRb;
R%is hydrogen,
Ci-¢-alkyl,
Ci-¢-alkoxy,
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hal o-C - 6-al kyl, -(G -6-alkylene)-C(OR f, phenyl,
optionally subsitituted by one or nore halo,

Wh20080Ti816- al kyl , C -6-al kyl, G -6-al koxy, PCT/EP2007/063882

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

-(Gi -3-al kyI ene) - Rm vvherein is phenyl, a 5- to

6- e reﬁ( m - to 6-nmenbered

heteroéyc galnﬁﬁ or 3 to 6- menber ed cycl oal kyl, each
Optldﬁ‘als-laﬂ(ykmb)sﬂ(@lﬂed by one or nore hal o,

hal oy G - 6-

nal QD@0 Ry s B Y ong Pt eE 1S ke el G o,
are bound, {-aljethanlot©, fadkaxyanitio)gr wahb, éthe benzo

o (e;’EP{ og r1§nacljy slmﬁltltu%]a(z%-?nf)oﬁ n&?rg%\é?r E‘iﬂﬁ%? o a&k)i Gre-alkyl,

2 Ra ngﬁika hﬁioa(fll% gReYy, inidepsndans | y hydrogen,
g%kyl gl kyl ene) - NRkR1, wherein R and R
Bré R ﬂgqnna@aeﬁueeﬁ yorydrdeRsor G -6-alkyl, or Ra

/ds RRirofh, B&l@n@ll Balkﬁgﬁilbfﬁl I, ¢ NealRbstyr HQ@fCltsoalMyC&

they are bound forma five or six nmenbered heterocycle
conprP<$ingalbp@lior two heteroatonms selected fromthe

oyl ORI BpOED PRy SH 1 T R P
or R and R" are bound together to form a ring with the benzo moiety, wherein
-R-R'"- is —O-(CH,),—O- wherein n is 1 or 2;
R" is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH,
-(Cy¢-alkylene) _NRER,
-(Cy.¢-alkylene)-C(O)-NR'R
-O-benzyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,
nitro,
halo,
cyano,
Ci-¢-alkoxy,
halo-Ci.¢-alkoxy,
halo-C,.6-alkyl,
-(Cy.¢-alkylene)-C(O)R’,
phenyl, optionally subsitituted by one or more halo, halo-C,_-alkyl, C;_¢-alkyl,
Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano,
-(Cy.5-alkylene)-R™,
wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-membered
heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, halo-C,¢-alkyl,
Ci-¢-alkyl, C,.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano, or
-NR"R%
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C-e-alkyl, -C(OR&e or -S(O2R wherein Re is
sel ected fromthe group of hydrogen, G -6-al kyl, and

wW@k@aYr781opti onal |y substituted by one or nor eP¢HEPR2007/063882

hal o- G - 6-al kyl, G -6-al kyl, _ql-_6-al koxy,
halo G - 6-al koxy, nitro, or cyano; or Rc and Rd, or Rn

“ R ; g‘egrlg %Pur\{\él {o§etther tonflotrr%%gﬂen%dvtv%he fﬁg enzcg hgﬁlety, "Wherein

oun orm a rocyc
conpsi'SiRig Bne orOH@BLheCEOPat ons sel ect ed fromthe

group of nitroge nd sulfur; Ris selected

fromthe group o;b(ﬁﬁg?%%ggh@ - 6- al kyI G - 6- al koxy;

or phenyl, opti orcal(bﬁzgluastwneuééﬁdébylogme or nore hal o,
al koxy,

Erg: lbanéqzaii‘i&%ﬁb “ﬁFE‘?‘]&e r cyano; or a

phar Fplyetnl, cal |y acceptable salt thereof. 2. The

corrpoun%kof formula (1) according to claim1,

wher & yl R2, R3 and R4 are each independently

hydr Q}?[;Lal %@) N@#RIQ 6- al koxy, optionally substituted
mpoynd of formul a é 2] according to

c| aim1 Ysherzm R«mﬁeﬁ Arereach indgpenidsgdnhydrogen or Crs-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?, RE, R", R" and R° are each independently

hydrogen,

Ci-¢-alkyl,

-C(O)RS, or -S(O),R®
wherein R® is selected from the group of

hydrogen,

Ci¢-alkyl, and

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

or R®and RY, or R" and R° together with the nitrogen to which they are
bound form a five or six membered heterocycle comprising one or two
heteroatoms selected from the group of nitrogen, oxygen and sulfur;

R"is selected from the group of

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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C -6-al kyl, optionally substituted by CN or OH, or
-(G -6-alkylene)-C(O -NRaRb, wherein Ra and R are each

of formula (1) according to an%/ one of clainms 1lto 3,
vvherel n R8 |s hydrogen G-6 ]k or Ci -6-al koxy,
3 are a(%’ en bn wherein Rc and Rd are each
E dlen Iy ORe, or -S(O 2R wherein
Re i Bydseganct ed fromthe group of hydrogen, G -6-alkyl,
or pHﬁQyAr, optionally substituted by one or nore hal o,
hal 0- G - 6-al kyl,, G -6-a] kyl C|6a|koxy hal o- Q 6-
al ko%ys ahkpwepﬂwaﬂwa%ﬂutﬁ@hv Ol al kyl ene)- C(OR f,
wherein Rf is selected fromthe group of hydrogen,
G -e-al kyl, G -6-al koxy, or phenyl, optionally
substituted by one or nore halo, halo-C -6-al kyl,
3.  The compound of formula (I) according to claim 1 or 2, wherein

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 C6-alkyl.

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

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

halo-Ci.-alkyl, C;_¢-alkyl, C;.¢-alkoxy, halo-C.e-

alkoxy, nitro, or cyano,
-(Cy.¢-alkylene)-C(O)R’,
wherein R’ is selected from the group of
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 one or more halo, halo-C;_¢-alkyl, C;.s-alkyl,

4. The RCIPP2INT063882
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G -6-al kyl, G -6-al koxy, halo-G -6-al koxy, nitro, or
cyano; benzyl optionally subsitituted by one or nore

whm2008/0718a1 o- Ci - 6- al kyl, Ci -6-al kyl, G - 6- al kKoxXyPCT/EP2007/063882

hal o- G - 6- alkoxy, nitro, or cCygno, or phenyl ,
optionally subsitituted by oneor nDre halo,

hal o- Gi - i(glrﬂgépl(y, hqo @Iﬁ alngy', n1gro or C)?no

hal o- G - e compound of
f or nplhanyl, Ioptimuzdkyrsdbﬂgtut@l la/rqnemen@é haloahate-itsealkyl, C;6-alkyl,
wherein or Ci-6-al koxy. 6.

The conp hﬁﬂiﬁ(%’y ?'8]192@ Gaalg?’jy él&té%rodlcﬁagmi'o any one of
claims 1to 5, wherein RO is hydrogen, or G -6-al koxy.

7. The conmpound of formula (lI) according to any one of
8l ai e dorhpoud offfemeiln (RbOcdrdinigytd nogem othddims 1@b 4, wherein
6-al kyl or G - 6-al koxy. 8. The conpound of fornula
Rl bydrogat Agetikyhoy Conelkoky.claims 1 to 7, wherein RL1
is hydrogen. 9. The conpound of formula (I) according
to any one of clains 1 to 8, wherein R12 is hydrogen,

ptd L yrSubst t - (L=
g al ﬁﬁ‘?eneé)o%%l ofi:f{ﬁrql%ﬂ glr) eailé‘gorgllélggé gg)h%){e (g\éleﬁf:ns gjtlo 5, {fdrein
e tly-~h G -e-al kyl, C(O)Re or -S(O
gRg Rﬁigg%l’ nyﬁéylglg(gsel ected from hydr ogen, G -
6-al kyl, and phenyl, optionally substituted by one or
nore halo, halo-G - 6-alkyl, G- 6-alkyl, G-
6- al Koxgompeunol aiferngula (K axgordimigtte any omne efycmims 1 to 6, wherein

R'" is hydrogen, halo, C; s-alkyl or C, -alkoxy.

8.  The compound of formula (I) according to any one of claims 1 to 7, wherein

R" is hydrogen.

9.  The compound of formula (I) according to any one of claims 1 to 8, wherein

R" is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH,
—(C1_6—alkylene)—NRth, wherein R& and R are each independently
hydrogen,
Ci-¢-alkyl,
-C(O)RS, or -S(0),R%, wherein R° is selected from
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;
—(C1_6—alkylene)—C(O)—NRiRj, wherein R' and R’ are each independently
hydrogen,
Ci-¢-alkyl,
-(Cj-¢-alkylene) _NR*R},
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35

-(C - 6-alkylene)-C(O-NR 1R, wherein Rl and R are
each independently hydrogen, d -6-alkyl, -(G -

wW@2@BRYIsene) - NR kR1L, wherein R and R are each PCT/EP2007/063882

i ndependent!|y hydrogen or C -_64 | kyl, or Rland R
together with the nitrogen to ich they are bound

forma five or SiXx e red het erocycl oI i Si one
o tws hot or SarSind SRR EGaNP ik BN FRIBLASRY O,
ni t r ogenor Rxandéh tazathes withulie nitrGgbetzyhich dptyiaeniadungd form a
subsitituted.by one or,nore hal o,, hal 0-.C - 6-al kyl

G- 6eal kyl . 0o Sty pepleren Getsasyele gSmpligig ong,p i hetgroatoms
cyano, ni tr oseldagtddront Yaa@ouof Mitrdkdk0xyygehaha s@lifur;

6- al koxy, halo-G - 6-alkyl, -(GC -6-al kylene)-C(OR f,

wher D fbeRfyl,iptiGhally-sabkiituted by 6neadroune, hatwy, hple@yd-alkyl, Cy_g-alkyl,

el kyt Cl THOB e Mo Bl o PR 675l Koy,

ni t reitrogr cyano, phenyl, optionally subsitituted by
one pipmore halo, halo-G - 6-alkyl, G -6-alkyl,
C -6-al koxy, halo-GC - 6-al koxy, nitro, or cyano,
- (G <30 kyl ene) - Rm
C1_6—alkoxy,

halo-Ci.¢-alkoxy,
halo-C,.6-alkyl,
—(C1_6—alkylene)—C(O)Rf, wherein R’ is
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,¢-alkyl,
Ci-¢-alkyl, C,.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano, or

-NR"R?,
wherein R" and R® are each independently
hydrogen,
Ci-¢-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.

10. The compound of formula (I) according to any one of claims 1 to 9, wherein

R" is hydrogen,
Ci-¢-alkyl, optionally substituted by CN or OH,
Ci-¢-alkoxy, or
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wherein Rmis phenyl, a 5- to 6-nenbered heteroaryl,
4- to 6-nenbered heterocycl oal kyl or 3 to 6-nenbered

W@ yoBOZI8Kky| , each optionally substituted by onRCODEP200T/@53882

hal o, halo-GC - 6-alkyl, G -6-a}kyl, G -6-alkoxy,

hal o- G - 6-al koxy, nitro, or cyano, or -NRnR, wherein
Rn aﬂ\‘?lR oare each independently hydrogen, d -6-alkyl,
or Rn and’ R together with the nitrogen to which they
ar e bounehéremmR aanfdi RFerreeachiindapendxeitigd het er ocycl e
conprising one or two heteroatons selected fromthe
group of ni tPSE¥H™ oxygen and sul fur. 10. The conpound
of formula (C)sakgording to any one of clainms 1 to 9,

wherein IS drogen,. G -6-al kyl , optional | .
Subst 1 tubeh 4y xR e g g Gpachey vt R honed dorn o five or
Rn and R ar esieaehbendafendsnlel iy ding@ee or 6o Betatdi¥dms selected
or Rn and R ogg&lher with the nitrogen to which they

are bound f offP4N¢ BRPEP & NETIECHERE het er ocycl e
conprising one or two heteroatons selected fromthe

roup of nitrogen, oxygen. 11. The conpound of fornula .
?1-) beeraponpdd farmyula i asfordingitargny oroofidrimandp dPrivherein
kSs @AY ¥, Gk and

A is selected from the group consisting of (a), (b), (¢), (d) and (e).

12.  The compound of formula (I) according to any one of claims 1 to 10, wherein

Xis Oand Y is C=0, and A is (f) or (g).

13.  The compound of formula (I) according to any one of claims 1 to 10, wherein

X is C=0 and Y is NR®, and A is (f).

14. The compound of formula (I) according to any one of claims 1 to 10, wherein

X-Y is CH=CH, and A is (f) or (g).

15. The compound of formula (I), which is selected from
1'-(1-Benzothien-2-ylcarbonyl)-3H-spiro[2-benzofuran-1,4'-piperidine],
1'-[(7-Methoxy-1-benzothien-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine],
1'-[(5-Methoxy-2,3-dihydro-1-benzothien-2-yl)carbonyl|-3H-spiro[2-benzofuran-1,4'-
piperidine],
1'-[(5-Bromo-7-ethyl-1-benzofuran-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-
piperidine],

1'-[(5-Chloro-1H-benzimidazol-2-yl)carbonyl|-3H-spiro[ 2-benzofuran-1,4"-piperidine],
(1RS,3'SR)-3'-Methyl-1'-[(3-methyl- 1H-inden-2-yl)carbonyl | -3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-one, or
6-Methoxy-1'-(1H-pyrrolo[2,3-b]pyridin-2-ylcarbonyl)-3H-spiro[2-benzofuran-1,4'-

piperidin]-3-one.



10

15

20

25

Ais selected fromthe group consisting of (a), (b),
(c), (d) and (e). 12. The conpound of forrmula (1)
waewsndismyg to any one of clains 1 to 10, wher ePCI/KP1087/(53882
and Yis C=0O, and Ais (f) or ggQ: 13. The conpound of
formul a (I) according to any one of claims 1 to 10,
\(f:\g]orGrpg 10, es%foF gﬁ% Fpaar?tll(jn %flglz&r)rirpémﬁ AfoflogﬁglfagrP acc?rdu}hggtf) r(rzllsmm 1,
dorhprisifyg thelsepeaif meaXtilYg & SorChiGid oﬁ?fndnﬂlal(ﬁ) (f) or (9Q).
15. The conpound of forrmula (1), which is sel ected
from
r-(I-Benzothlen 2- yIcarbonyI) 3Hk2spi ro[ 2- benzof uran- |,
- pi peri di ne],
r-[(7 Met hoxy- I-benzothlen 2+
enzof uran-1, 4" - plperldlne]¥
r-[(5- N@thoxy 2, 3- dlhydro k=l
3H spi ro[ 2- benzof ur an- | piyati di nel,
-[(5-BronD-7-ethyI-I-benAofu an- 2-yl)carbonyl ]-3H sp
i ro[ 2- benzofuran-1,4"'- piperNdine],
r-[(5-Chloro-1 H benzi m dazol -2-yl ) calbonyl ] - 3H spiro[ 2
- benzof uran-1, 4" -pi peridi ne],
(IRS, 3 SR) -3 -Methyl -1"-[(3-nethyl -l Hinden-2-yl)carbo
withJa-c3thosplia wjdReftba fofrud@ll , 4' - pi peri di n] - 3-one, or
6-N@thoxy-r-(|FprrroIo[Z 3 b ﬁyridin-z-ylcarbonyl)-SH
- spi ro[ 2- benzof ur an- | é;lein]-B-one.16. A
process for the preparatlonOof<&0ﬁpounds of formula
(I') according to claim1, conprising the step of
reacting a conpound of formula (I11): with a carboxylic
1 o RS, X Yand A
gﬁégglgﬁd%}?ﬁggygﬁh Ark as %g Hpﬂgg%?mound formula (1)
obt ai nabl e by a process according to claiml6.

sakbonyl ] - 3H spiro[2-b

17. A compound formula (I) obtainable by a process according to claim 16.

18. A compound of formula (I) according to any one of claims 1 to 15 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.

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

according to any one of claims 1 to 15.

20. A pharmaceutical composition according to claim 19, 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.

21 Use of a compound of formula (I), according to any one of claims 1 to 15 for

the preparation of a medicament.



18. A conmpound of forrmula (I) according to any one of
clains 1 to 15 for a use in the prevention or

wae e@avmsnt of dysmenorrhea, hypertensi on, chr oPCTYEP2aT/063882
failure, inappropriate secreti @_of vasopressin, liver
cirrhosis, nephrotic syndrone, obsessive conpul sive
9 Sor der UsERL! r%ltiﬁ/ t%rzsziai d.eﬁr Qohekels ﬂgel r%gc{igaerrrlesrit islugs'ef 'ea ainst
pfiar maceuti cal ¢ ositi'od conprising a conpoun&lo$
fpmmmbarhéd, hypatowiodi dgohio hamy faluee, ddappk@iriase sbcteod bf vasopressin,

TG UREPE RO Eot S TPl SRgarHSP By LRSIy Thd depressiv
Bigpeletsensi on, chronic heart failure, inappropriate
secretion of vasopressin, liver cirrhosis, nephrotic
syndrone, obsessive conpul sive disorder, anxiety and
gepr essi Yie hiveidtelsslesc?ibdd Weeirodboae.conpound of formul a
(1), according to any one of clains 1 to 15 for the
preparati on of a medi canent.22. Use according to claim
2 1, wherein the nedicanent is useful against
dysnenorrhea, hypertension, chronic heart failure,

i nappropriate secretion of vasopressin, |iver
cirrhosis, nephrotic syndrone, obsessive conpul sive

di sorder, anxiety and depressive disorders. 23. The

i nvention as descri bed herein above.



