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WD 2008/ 077811PCTI EP20071063882 - | -
SPI RO PI PERI DI NE DERI VATI VES The present
invention is concerned with novel spiro-piperidine

woBkdisali ves as Vla receptor antagonists, tITVEP2007/063882

manuf act ure, pharmaceutical conpositions containing
them and their use as nmedicdnfénts. The active

compounds of the present invention are useful in the
prevention and/or treatnent of anxiety and depressive

di sorders and ot her diseases. 5In particular, the
present invention is concerned with conmpounds of the
general formula ($pIROCPIPEWIBING DERIVASTUESN Y is CHZ,

or Xis Oand Yis C0, or Xis C=0 and Y is NRG, -
X-Yis CHCH, or X-Y is CH2-CH2, or Xis C=0
and Thel i:‘es&)t ifentldnXs concetied sl nﬁvelsplmﬁlpenﬁné(dmms asVla

and Xl RsARDSEARTe
1P mw% C3lEA5 G St e MRS BRI B e
and their gsp @bl)lé@yaments The active compounds o the present mvention are useful in
the prevention and/or treatment of anxiety and depressive disorders and other discases.

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

formula (I)

()
wherein

Xis O and Y is CH, or

XisOand Y ts C=0, or

Xis C=Oand Y is NR®, or

X-Y is CH=CH, or

X-Y is CH,;-CHs, or

XisC=0Oand Yis G, or

X is CH; and Y is NR®, or

XisCHyand Yis O

A is selected from the group consisting of
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R2, R2, R3 and R4 are each independently hydrogen,

hal o, 5Cl1_6-al kyl, optionally substituted by OH

C _6-alkoxy, optionally substituted by CH, or _
‘ 6- al koxy; R5 and R5' are each  pCT/EP2007/063882
|n3epen ently hydrogen or nethyl 10 R6 is hydrogen
or Cl 6-alkyl; R7 is hydrogen Cl 6-al kyl, optionally
substltuted by CN or COH, or

-(CL_ 6 alRerng} C(0) - NRaIeR R8 is hydrogen

hal o- CF. 6 R kory, nitro, orrByano, or 5phenyIR
optlonally %9b3|t|tuted by ongppr nore hal o, (c)
hal o- C1"6-al kyl, Cl _6-al kyl, Cl1_6-al koxy,
hal o- C1. 6- glkoxy, nitro, or cyano;

R R N R
; "D
1 0 11 N 11
4 R \ R
R12 12 R R12
(d) (e) M
9
10 T R
R
B
—
R SN |\{
RT

(@

RY, R%, R® and R* are each independently
hydrogen,
halo,
5 | Ci.¢-alkyl, optionally substituted by OH
halo-Cj¢-alkyl,
Ci.¢-alkoxy, optionally substituted by OH, or
hale-C,;.¢-alkoxy;

R®and R® are each independently hydrogen or methyl;

10 R®is hydrogen or C,.-alkyl;
R’ is hydrogen,
Cj.¢-alkyl, optionally substituted by CN or OH, or
~(Cy.e-alkylene}-C(O)-NR*R";
R®is hydrogen,
15 C¢-atkyl,
Cis-alkoxy,



RO is hydrogen, halo, Cl.6-alkyl, or Cl_6-allcoxy; le
IS hydrogen, hal o, Cl1_6-al kyl, C1_6- al koxy,
hal o- G "6-alkoxy, or 0-C2 10-allcenyl; to RHis

W‘g%‘%g’%%gﬂ hal o, Cl.6-allcyl, or Cl, 6-al koxypcREph&ne3ss:
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are bound together to forma ring with the
benzo moiety, wherein -R O - -31- Kis -0-(CH2).-0-
wherein nis 1 or 2; Ru is hydrogen, Cl_6-alkyl,
optléﬁad MinRRut ed by CN or OH,

15- (4 F;, Ié?é )RINRgRA,
-(CL_ a?l cy ene) O) NRIRi 0-b alleyl,
subshentliarsignally seh%ﬂtafe g oge H{amafe @@f@ﬁ Ky

C1, 6-al AR EL. QK. Qpéy,, :u[(por or cyano
nitro, %hgain%mpcyanok C1, Oﬁy hal o- C (9 a\{kyl
1-6

25. (’OEng: entieprlbnapsiaiueary, Onﬁl?éﬁ’;ﬂfﬁ haley elor 16r

subsi ti teit.egdRy, @n)ecpgalmfygnhai @r cjaab;0- C1_6-al kyl ,
Cg’L 6- al koxy, hal o- Cp6- al koayhxéo nitro, or cyano,

R{igi Eydrogepyhakn Q)éﬂlﬂ’ or Cy- wherein fel is

RPeMWdrodn rald, €, SalkRITRA6€T] s hilltyg I aHalldoxy, &alot©6-alkoxy, or
6- menbered 30heterocyc|oalky| or 3 to 6-nenbered

cycl ®ufp-wyalkenyl
R* is hydrogen, halo, Ci.¢-alkyl, or Ci.¢-alkoxy;
or R and R"" are bound together to form a ring with the benzo moiety, wherem
RY-R'- is—O-(CH,),—O- whercin nis 1 or 2;
RM is hydrogen,
C1s-alkyl, optionally substituted by CN or OH,
-(Cy¢-alkylene)- _NRSR",
-(Ci6-alkylene)-C(O) )-NR'R’
~O-benzyl, optionally subsitituted by one or more halo, halo-Cs.s-alkyl, Cre-alkyl,
C1-s-alkoxy, halo-C1.¢-alkoxy, nitro, or cyano,
nitro, '
halo,
cyano,
Ci.¢-alkoxy,
hato-C,s-alkoxy,
halo-C,¢-alkyl,
_(Cy.¢-alkylene)-C(O)R’,
phenyl, optionally subsitituted by one or more halo, halo-Ci¢-alkyl, Cie-alkyl,
C1.s-alkoxy, halo-Ci.¢-alkoxy, nitro, or cyano, -
-(Cys-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-Ci.¢-alkyl,
Cr.s-alkyl, Cy-alkoxy, halo-C; ¢-alkoxy, nitro, or cyano, or
-NR'RY;



each optionally substituted by one or nore hal o,

hal o- C1, 6-al kyl , Cl_6-al koxy, hal o-Cl_6- al koxy,

nitro, or cyano, or WO 2008/ 077811PCT/ EP2007/ 063882
R' and R12 are bound together to fueBedioEs?

: - -__Oof
W%”?ﬁo?ﬁé benzo noiety, wherein -R'-R'- is or
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-0-(CH2) 11-0- wherein nis 1I-%r 2; 5 Ra,re and R are
each i ndependently hydrogen, Cl-6- alkyl, . i
or(RL 8L T Ralbenndgl 10gribRy to fopses Bpgiwitk thehgnmgier WhgrRn

i nde egﬁe_mib] y hygr n_@(3(:,1_6- al kyl, 10or |e and Rh,
or Rl and 123 to&e(%r vv(lft)h the nitrogen to which
they are bound f@fh(&Held 8% si x nenbered

het er ocycl e Conpéi(@fﬂg—gﬂ%h%tﬂWI bed.er oat ons

-sel ected fromthe group of nitrogen, oxygen and

BuRT, B andR’ aremgch gndrpendeidlyand R are each i ndependent |y
hydr}ggﬁygm’lS or -S(0)21le wherein Re is selected from
t he_(gr oup of hydrogen, Cl16-alkyl, and 20phenyl,
opt i‘ena¥7y substituted by one or nore hal o,
hal Q(@;:E@kﬁg,}gy_hqgk@,l._& al kyl., C1, 6-al koxy,
hal o-G w%-eg:imkﬁl?(gﬁd Iglalt'ereg'ch i?l&ep%xgerrll%);f hydrogen or C,¢-alkyl, _
or R*and R, or R'and R’ f_ogether with the nitrogen to which they are bound form a
five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
RS RY, RE R", R" and R® are each independeﬁﬂy
hydrogen,
Cue-alkyl,
-C(O)RS, or -5(O):R" ,
wherein R° is selected from the group of
hydrogen, '
Cis-alkyl, and
phenyl, optionally sub_stituted by one or more halo, halo-C;.6-alkyl,
C.¢-alkyl, Cy.¢-alkoxy, halo-Cy.s-alkoxy, nitro, or cyano;
or R° and R?, or R™ and R° together with the nitrogen to which they are
bound form a five or six membered heterocycle comprising onc or fwo
heteroatoms selected from the group of nitrogen, oxygen and sulfur;
Rfis selected from the group of '
hydrogen,
Ci¢-alkyl,
Ci¢-alkoxy; or .
phenyl, optionally substituted by one or more halo, halo-Cy.¢-alkyl, Ci¢-alkyl,
C1.6-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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or le and R', or Rh and R together with the nitrogen
to which they are bound forma five or six nmenbered
het er ocycl e conpri sing one or two heteroat ons

Wéﬁi /(H?@ﬂ fromthe. group of nitrogen, oxygenp@PRarz007/0635882

25 le is selected fron1the group of hydrogen,
01, 6- alkoxy or pheny?; optionally
substituted by one or nore hal hal o- C1,
St@:@mgenaamab@xgﬂiﬂm%me&meﬂ& F‘fé‘&%’e oT 2P bg Pfeé’Preélf‘Pg Fisthagp
ﬁm%@heﬁam in@ﬂﬂ:ﬁﬁi db hextisal Hesctilsadaofeferences cifdden the text

corrp unds nuf actured by the
ﬁg @%rﬁ’r d‘%l{l)l?‘ﬁr? tﬂgﬁﬁgs given in the
exanpl es or anal ogous met hods propriate
r eactliconmpe tqfé(ﬂ@'-g%@) PoRECS H’éﬁ"ﬂaﬁe&‘ﬁ?’? P@B’&%‘B @Flélﬁ%thcy are
RloBulSRVET Vi@ r@:e%@l" SaRitH M1blegarticalat, i @EipoundMAre antagonists of the
§ 081077811PCT/ P2007/ 063882 - 5 - Starting materials
¥ Her commercial ly avail able or can be prepared

by t hods. ana ABWentiul
ﬁadsgpraseséncl‘? P %%%]%Jn r e?JeD%ences c gg&%ﬁ% tﬂ%gIL t e;zrt1 o? o

nmltdsefﬁncammtb@amm Ibyeermmm;sn kmmrsf 3l hapngipetto the class I G-

gro%m 9(?};)?6%@96%5 9 Cu oY t'ﬁl@Vﬁ%& &2 i 1 FobRE Glithk Gain, liver,

are ators of Via
vacept smoo&cmumlet, junghterls gag tqs% ﬁ’&r‘”btoﬁ é’ 36@??3"(% Freprgpsed in the
& et VARORE REsEWhFe A réulates
S AR SR R
Wamawemtlpn@ndwdlﬁ@@ﬁ'@@u reti SRS VARPESTER Thr ee
vasopressin receptors, all belonging to the class |

G pioheh@iphel %ﬁfﬁre{sﬁﬁ qek af z§ne1ﬂ61ﬁ)r}iﬁﬁ&\ﬁhd s'%ﬁﬂé{bsafasoconstnctlon,
receptor i:s expressed |n t he bra| live

- glaengendysisang sREdiHFsls| Ig q lE}'ﬁJél vagQy esalg acts as dtléeéllrﬁnglodl{lﬁgr and is

Vetdhedah d¥3iky28R8RHRAnd Sre8XPEREEET, €.1T. Wijak, reaa]n(mj@l) "Forced

pituitary gland, the receptor is res
~ RYIgHRYe %F%V?SPPW@%%F% W})@géﬁw arny, é;ldglii ?ooﬂlogﬁlate 'Bed NG coping

SRRl @S rakdTE RN ‘NedtdéEﬂB(ﬁg 344 BCThe Vfa reapopiessinsively expressed

In the peri phe vVas essi n S hor none ;

Enge § ’Eai“hﬂ}dd%aé%cuzaé f‘i’a\rﬁats |hg'ﬁ¥he %%éaeﬁgﬁ T
Bipbb&inus $hch atdplh ?hﬂg B aiporasopriasisd rgdatis: dmety Indeed Via
neur onodul at or an S.

Ezéﬁqkrf@lt gypsssboy agsﬁlécporji %1 %@’ua%be %(‘?’ b E‘Le p%%rgylg?z% Spen field and
(@08} boxHWBid &, B W, STB.Hu, tet AlgGOEP3). '\Pasfopn@hepamn@it gusnsial

0 e AL PSSR v
ThecdvuaMiRe &_\@ﬂfpslf&log}mrerasmlvgi) yTlexdovasegatition of e V1a receptor

brai n and rticul a e
H?%W%ESE oélea Oté(g ﬁ%(] anla I@é S%Boglaﬁn%ou%hﬁ %ﬁctlon in anxious
pétayion g Latigrafiioy R.abdrstboke, etral t(he95).éYlivasoptsssimfeceptor antisense

ndeed VIl a. 20
S AR b R R4S LGN dcrmpation
EhiBtia, z&idduﬂaleghteleathﬁrbehb@cﬁx@ r@8k. eﬂsguhip_tlf@(zgl 22989).8. Hu,
et al. (2003). "Profound Inpairnent in Social

Recogni rece@ﬂﬁi 15%2%&&1 tHe é{}mo%s\éulkﬂ éf@ct@%h%blﬂ'ﬁssinﬂn the

VasopreSS|n ceptor HOC kout M ce,

Neirr bpsyehlbrhgulainediensyresswrrend Qi EguIndhs ity rpfucleus
%Pgﬁﬁ%ptoén&&gq REb-ADE 199601 8en géﬁ%ugepﬁessﬁemwmeew@n

e septu SO causes a reduction I n _anxlou 25
baeﬂawsomlal(remengﬁgﬁxercp@e " Amn 13 Asad SEIR87: 198121 ). [n the periphery it

£n]d%ge§)the co}ﬂra&%‘ﬁcﬂ?nf%%ﬁlap sThEGBRE Qi d $EMNEEinhibition of the Via

receptor improves hemodynamic parameters in myocardial infarcted rats ( Van



ol i godeoxynucl eotide into septum reduces vasopressin
bi ndi ng, social discrimnation abilities, and '
anxi ety-rel ated behavior in rats." Regul Pept 59(2):
229-39). The Vla receptor is also nediating the

cardi ovascul ar effects of vasopressin in the brain by
centrally regulating bl ood pressure and heart rate in
the solitary tract nucleusg30 (Mchelini, L. C and
M Mrris (1999). "Endogenous vasopressin nodul ates

the cardi ovascul ar responses to exercise Ac
KerSkliove9 R., Ld@nimizen, ptal{ @@O%Jer%ﬁ@ﬁyfa%qpr%ﬁla/)@@é%bﬂ&%)
ntracti.on hESN s 1
muﬂﬁ F IB““S%L?%Qﬁéﬂlﬁ?@%ﬁg?@?“?ﬂ%ﬁ%ségaﬂgﬁgdynawngnnmm

4490BDRNMBS-G1% i N nyocardlal infarcted rats ( Van 6
Kerckhoven R, 'I. Lankhui zen, et al. (2002).

" Chroni c. vasopt e V b
BB A S (NG R PR R compounds
Whle £,@7a6 /88 rdcdhtsr modlhtors, Riteinpagiolladabo le- ﬁ&ept(i‘&ﬁtagq_l)lsts Such
' Is therefore an object of the eq%g

antigogtstswgwserﬁéraéu therapeuied i) He BN ‘QX/%H%‘*BWS‘E& hypertension,
chromi@ nk ?ﬁ{‘u?r{ H%%»%gﬁfa‘ty Socrcidfl dffvaBafrdssimullioer gisrhddi§ nephrotic
receptor an Such antagoni sts_are useful as
syntiﬁsﬁ‘l’earxﬂiséssﬁfs a:mnpdlsvec otigiirdérorxisty @yd ndaperspine adisorders. The
hyp& pUl! %ﬁllogsp nghr on%g% a}gr%:sefn?disagﬁr bxréatﬁ’l@ rtl%Qﬁ'rLr{ Bf anxiety

prefemg I'ver CIrrhosis, otic

MMQ%nggwgam&@§§SS|ve conpul si ve di sorder, anX|ety and
depressive disorders. The preferred |nd|cat|ons Mﬁth

regard to the present dj scl osur rea
ey sapest dhop eI SompuLor ey FeERiBL.
there is provided a conpound of the general fornula
(1) wherein Xis 0 and Y is or Xis Oand Yis
C=0, or Xis C=0 and Y isp Jor X-Y is CH=CH, or
X-Y is CH2-CH2, or Xis 0=0 :" Yig 0, or Xis CH -
and Y is NR6, or Xis CH2 5 0; Ais selected
fromthe group consistin?

wﬁerein _
XisQOand Y is CH,, or
XisOand Y is C=0, or
Xis C=0 and Y is NR, or
X-Y is CH=CH, or
X-Y is CHp-CHy, ot
X is C=0 and Y is O, or
X is CHp and Y is NR®, or
X is CHy and Y is O;
Ais selected from the group consisting of



6a R, R2, R3 and R4 are each independently -
hydr ogen, hal o, Cl6-al kyl, optionally substituted by
OH hal o-Cl1_6-alkyl, Cl1_6-al koxy, optionally
substituted by OH or hal o6& _sal koxy; R5 and R5'
are each independently hydrogen or nmethyl; 10 R6 is
hydrogen or Cl1 _6-al kyl; R7 is hydrogen, Cl_6-alkyl,
optional |y substituted by CN or OH, or

-(CG _6-allcylene)-C(0)- Nnb 58 i's hydrogen, 15
Cl_6-al ko 6 - R

R R N\
1 s
R R
© oAz
R" R
{a) @
| ) : 8
| R® " R R’ R g
10 o 10
Rw R N R '
' \> —/
14 O . O\ R*jq g : N o R11 O‘
R | | R T

R!; R? R® and R* are each independently
hydrogen, :
halo, ' 7
Cr.¢-alkyl, optionally substituted by OH
halo-Cy-s-alkyl,
C;.¢-alkoxy, optionally substituted by OH, or
halo—Cl.ealkqu;-

R® and R are cach independently hydrogen or methyl;

R® is hydrogen or C;.s-alkyl;
R’ is hydrogen,
Ci¢-alkyl, optionally substituted by CN or OH, or
~(Cpe-alkylene)-C(O)-NRR;
R?is hydrogeh,
Cis-alkyl,
C,¢-alkoxy,
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-(G _6-al kylene)-NR Rd, -(Cl1_6-al kyl ene)-C(0) Rf
benzyl, optionally subsitituted by one or nore halo,
hal0-Cl4-allcyl, Cl_6-alkyl, Cl_6-alkory,

halO- G "6-alkoxy, nitro, orggyano, or 5phenyl,
optional ly subsitituted by one or nore hal o,

hal0-G _6-allcyl, -Cl1_6-al koxy, halO-GC "6-alkory,
nitro, or cyano; R9 is hydrogen, halo, Cl_6-alkyl, or
Cl_6-al koxy; R19 is hydrogen, halo, Cl.6- all cy1,
hal0-(S% @ﬂﬁkﬂ@¢NR30176 al koxy, hal0-Cl. 6-alkoxy, or
0-02- &% %hbﬁg chggﬁll IS hydrogen hal o, G _6-al kyl,

Cl I'koxy
?E) ( @e@)ygogtlci(qg]ilﬂéw@ﬁﬁtqgeqa@' ope oF rné)re }ﬁloRﬁﬁohcié— %{)kérle E:l e-alkyl,

C1_6- al Kyl , 1epbi m@.kjlya&ub)shiﬁwbe@artwoﬂ\l or OH,

15-(C1, 6-41 Kyl &ne) .- Nah. : |
-0- é@hzwﬁpa%taﬁgﬁﬁawmgw&mf RS AE AT o

hal o, hab ofy; RdlKY); -allibxih-réitrd.rop kyan@l_6- al koxy,

10- G 1k t 20hal
d%ahéWd@ﬁmghéaﬁﬁffﬁqhﬁFgl%%kg alk0|2I o aro,
29 {Hydrogatr, amsxjﬂ%@w cﬁ@m)@‘f,—amﬂ@wako%pplgr%maymxy, or

subsi |tuted one or nore halo hal o- C1_6- alkyl,
-O—Cz-m-alk‘?ﬂy

R" is hydmgen, halo, cwaucyl or c1 ¢-alkoxy;

* or R™ and R" are bound together to form a ring with the benzo moiety, wherein

ORI js~O-(CHa)y-O- whereinnis 1 or %
R*™ is hydrogen, '

Cis-alkyl, optionally substituted by CN or OH,

-(Crg-alkylene)- -NRER",

-(Cldﬁ—alkylene) C(O) NR‘Rj
-O-benzyl, optionally subsitituted by one or more halo, halo- C14~alkyl Cr6 a]kyl

C,-¢-alkoxy, halo- C,.¢-alkoxy, nitro, or cyano,
nitro, -
‘halo,
cyano,
Ci.s-alkoxy,
halo-Cy.¢-alkoxy,
halo-C;-¢-alkyl,

-(Ci.¢-alkylene)-C O)R
phenyl, optionally subsitituted by one or more halo, halo-C,¢-alkyl, C1 s-alkyl,

C,.¢-alkoxy, halo-C, ¢-alkoxy, mtro,ror cyano,
~(Crs- 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 haio, halo-Cy.¢-alkyl,

C,.¢-alkyl, C;.¢-alkoxy, halo-Cy.s-alkoxy, nitro, or cyano, or
~NR"R%



Cl_6-alkoxy, halO-Cl_6-al kory, nitro, or cyano,
-(Cl_3-alkylene)-le, wherein Rrn is phenyl, a 5- to
6- menbered heteroaryl, 4- tge 6-nmenbered

30het erocycloallcyl or 3 to 6-nenbered cycl oal kyl,
each optionally substituted by one or nore halo,

“halo-Gi _6-alicyl, Cl_6-alkoxy, halo-Cl, 6-al ki ncy,
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nitro, or cyano, or Nlek"' orand RI-2 are bound
togethertC)forWIarln ith the h
et bard R Rare bRuzd togeshqr mé(fﬁ)g i e% %S“‘l? BV

- 0- (CRiA) g2 05 V\A’]G_@I@H{]JG’(O}_OI‘ 2, 5le, Rbo, R and Pi
“are eaching

ependentl hyg)r wherein Rk and 12
are each |ndepen&§9i1§ d%en .or ‘Cl. 6-allcyl, 10or
le and le, or |e®nd |4jo@@&aﬁﬁmM¢ﬂ2the nitrogen to

‘“which they are bound a five or six nenbered

h@atﬁ‘i’ﬁbgtrdlféa@@h#ﬂiﬂéﬁm@d%‘ % or two heteroatons

sel eg] &@%&Jonwthe group of nitrogen, oxygen and
sul fu , Rg, Rh, Rk and R are each
|nde¢hmdéﬁtly hydrogen, 15Cl _6-al kyl, or -S(0)2le

wher et |aﬁ<yge§e)3gﬂRég1t ed fromthe group of hydrogen,
wherein R* and R’ are each independently hydrogen or Cy.6 -allyl,

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 Of tWo heteroatoms selected

. from the group of nitrogen, oXygen and sulfur; -
RS RY, RE R, R” and R” are cach i.ndepenc_i}en’dy
hydrogen, '
.Cl-é’alkYL
-C(O)RS, or SS(O)RRS
wherein R is selected from the group of
7 hydrogen, '

C1 s—alkyl and
yl, optionally substituted by one or more halo, halo-Cy¢-alkyl,

C-alkyl, Ci-6-alkoxy, halo- -Cy.¢-alkoxy, nitro, or Cyano;
or R° and RY, or R® and R° together with the nitrogen to which they are
bound form a five or six membered heterocycle comprising one of two

~ heteroatoms selected from the group of nitrogen, oxXygen and sulfur;

phen

Rfis selected from the group of
hydrogen,
Ci.s-alkyl,
Ci.¢-alkoxy; or
phenyl, optionally substituied by one or more halo, halo—Cl_s-glkyl, Ci¢-alkyl,

C;.¢-alkoxy, halo-C.¢-alkoxy, nitro, of cyano;

or a pharmaceutically acceptable salt thereof.



Cl _6-allcyl, and 20phenyl, optionally substituted by
one or nore halo, halo-Cl 6-al kyl, Cl_6-alkoxy,

hal o- G s-al l coxy, nitro, or cyano; or |le and Rd, or
fe and It together with th dnitroge,n to which they
are bound forma five or si'x nmenbered heterocycle
conprising one or two heteroatons selected fromthe’

group of nitrogen, oxygen and sul fura 11Sch is selected

Silaeeted aﬁpa@nﬁhmlﬁ@rwﬁgﬁd&e %08&%%{%@%- ’I\? CCOX1)S/ ;Se eocr )

fro henyl , optionally substituted by one or nore hal o,

: ‘hal 0- C1_6-al kyl, . 30C1. . 6-3l.kk¥an-Dal-gip&idite]al koxy,
l‘a(lannmthiang-ld‘,?aa%%‘}Yl)@%géP]ﬁ %?dr?aceu?? cal § accept E&hgjﬂe]
1S binb BT 89k othidah-Wcabent ORH TSR 2O P HEY o™ iF ’
1'[( '3/1 thdg’gl . } ; 14

provi the conPEund of nj_gf)%(ﬁiquJ3H-spMEbi[IE—heHZSfom ,
'-[(s eyl 3-Abiror L BB &R 2 yl carbony1)-3Hspiro
pipe%&%gﬁnzof uran-1, 4' -piperidinel 1'- [(7-Met hoxy-4

- zot hien-2-y1) carbgn 11 35k-§fiol Dbenzofuran-1,4™-
1‘-[([saaro@nz7o¢thsrldﬂb@f¥a%“!ﬂ'%¥gF%Hnﬁe]] , R , -

; ekéi%f:]wbt hoxy- 2, 3-di hydr0- 1-benzot hi en-2-y1) car _borjal_l ]
piper H-Spi r o[ 2- ben Ofl':ﬁielgéagbo‘l]i' 1-];3pg'_@ﬁ—b[2dﬂaemﬂ}fu:anf1,4'-p1perl mej,
1'-[ (6 Btpronidi-PeRATHPFO T henz of ur ?ﬁéﬁ%@ g?gp%%r%{t%‘zofum_

X (IR%;n@])lsgLM&h{dZ};‘l{@Slﬁ-@ﬁgrt—aﬁ-lllden‘z"ﬁ i .

pOHHGipI-S5P2.Bonzof ur an- 1. 4 - pi pel g ne] o, |
1,4"-peh -1, ' - . 3 12 _benzofuran-1,4'-
. %Lg@._@'_@B)Zp,siow{ataatyllwn@-%—ﬂe%{_-’%br?\(/H spivol2-benzottres
I'nden- 2-yl ) car bonyl] -3Hspiro
pipefiginhdroRsf ur anl, 4' - pi peri di n] - 3-one, or
.6- Met hoxy- 1H pol o [ 2, 3-b] : - ]
i di n-2-yl b l) - 3H spi - Jund
Pl Heraidpspstoer & blovideh 5 PrdcBsslf6r BEprepatficiiof cbmpdunds ©

i ' : 1:
formula (I) as defined above, comprising the step of reacting a compound of formula 7( )

with a carboxylic acid of the formula I



In a third aspect, there is provided a process for

the preparation of conpounds of formula (1) as

defi ned above, conprising the step of reacting a

compound of forrmula (I1): 11 wth a carboxylic acid

-of the formula Il1I 6e OH A IIl wherein Rl to RS,

X, Y and A are as defined afsove. In a fourth aspect,
-there is provided a conpouyyd of fornula (1) as

defi ned above for a use iplthe prevention or

treat ment of dysnenorrhe@; hypgrtension, chronic

heart failure, inappropriate secretion of -

vasopressin, liver cirrhosis; nephrotic syndrone,

obsessi ve,, coqpuIS|ve di sor der , anxi ety and depressive
wheresbR ek, X. Y and 4 ag sidefinedaiouet | there is provi ded

a ARG %ggeb@ aieré:ﬁ FRASAeldi aQBn IR bﬁfoﬁﬁul@ (DREROMUR aBbve for

formula (1), as defined above. In a sixth
a uge preibt previgon drdrepiment effedy smiseorlre, lnfpedenstnmp dlurpric dart failure,

for a h
inagBBH 8 shbbtof S EriPEE ARME e Bl o BEARTOBH AR, Bhoscive
cothpalsive Hsoglen upxiciynad dtpragivefdidydarenor r hea,

hypertensi on, chronic heart failure, inappropriate

s exnr gUifN agkcty AsOPie psivided! & \phAmeacERtRA compdsapliar aimising a

ndrone, obsessive conEuIS|ve di sorder, anxiety and

Cm@@%F@é@lW@“@1@b?ﬂ@@§wd O¥€-1n the present

description, the term"al kyl", alone or
cofo? sixthi aspechithare st ayider @s F&C O epROUng Oéf%mahéﬁeas defined
i AT, ARYALE S RS SR AL ECAL R o
graipr aingisting of dysmﬁmma,chmerteiw@r odhartho megpt cfauplﬂre inappropriate
secr%r%{]oh;lbp Ivgﬁg){sgnrp :I'lbero B%h%gilrs,g gﬁqh%%tsﬁnssylhc{r%ra? Pl?snpswe compulsive
disbsiel whyibty dhedbprossive digvhdkrd.he i soneric pentyls. A
- preferred sub-group of Cl_6-alkyl is Cl4-alkyl, i.e,

W ttht predent aERAPGH, QRS term “alk)llﬂ 416@ B BSedthbination Wlth other
invention, the term "al kyl ene” refers to a_linear

gragpa efsesdo sehranched @r amalt@hﬁmﬁy@nqyalﬁnwwr@ta@ hﬁcapcaﬂpw radical.
I ”» I n

e e

cor&amng fom & thGandhedtess, lﬁmlaet)@dlpbh waitheht ctimgl dr-pegy b asepropyl, n-

radi cal . of three si x carhbon ns, €.d.. neth ne .
oo iaPatyl ers b3 B Be st PR AR ARt € Fanis
C.4al®t, hyl\pﬁmyh%ﬁ@om atoms. | n the present description,

the term "al koxy" and "Cl_6-al koxy" refers to the

group R -0-, wherein R is alkyl or Cl.6-alkyl as

defri the ﬂreadmmﬁrenmamtm tesn tdlkgkbkexyfegr toudsear @ braichaksafurated

dwﬁfegf’ﬁgdrogar%@ Q%é’é}l gxfsi%ﬁ’ﬁﬁ‘?l%yfc 1Y » mbd Ft a L8> Yturated

erred’su -group 0

divalenehyseqeaspn radigalsions b &abpa RIS AdhRepkgd gteaisd divalent
hyd}b@lrlﬁfﬁi eyl 3<5fd/tlﬁée &b hax Yearbon aldist f'@g Pre8ethe, ethylene, 2,2-

dim%pﬁ%thﬁ oﬁrﬂ@ﬁ?y er\tﬁgjglg?@‘{’lhﬁ%o@y’ &P%up R’ S— wher ei n

a de£| V&
Felte @icBn g B fomoARE” BREG PG vt dhe erowp
R0y, WhireleRrat ey Pordl; 6@Ilk}a|akyibﬁ@d%bﬁvﬁ$€xdﬁlble@ eﬁal&biwgoups are
wherein at |east one of the hydr ogen at ons, of the

meﬁuovsweﬂgqxaulgrpr@orw%@ew BUTRHIGRPIORY BRfjpsec-butoxy. A



- 7 - The term "Cl.. 6-cyanoal kyl" or

"Cl"6-al kyl substituted by CN' denotes a Cl_6-al kyl
group as defined above wherein at |east one of the
hydrogen atons of the alkyl group is replaced by a CN
gr oup. The term "hal 0" or "hal ogen" refers
to fluorine (F), chlorine (), bromne (Br) and 5
iodine (1) with fluorine, cHl orine and brom ne being
preferred. - The term "hal o-Cl_6-al kyl" is

o IRSHLD 5 L BB S o ms

andfef étheg. above wherein at | east one of the hydrogen
atons of the alkyl group is replaced by a hal ogen
atom preferably fluoro or chloro, most preferably
f | Uothe. priseanhpéserptidn, il et thoalkydy janil neh-srdodlet hy¢fers to the
ardibls- RRABMIR id Bk BRRY, QRWYI 24 &a1Bd ¥bovesec- but yl -
tert-butyl, pentyl or n-hexyl substituted by one or

no E. Br or | atom(s) a I S, L hose. gr
spi@? %r@alcll‘yﬁamdf?fg?p%% ed by ‘é‘/vfgsk‘gﬁ@‘r‘%‘t% B e(ﬁléli r?g h8i3s a Cue
alkpbpowp adrisfiged hlsovereliessin ad Idast eneGIf Be diylspgey ogpsofdhe alkyl
I, f; = 2 b ~methyl or - ethyl. The term
adh 611% %?%%%%T {?E)d{{)/*ﬁi%gﬁgynonyrmus with
"Cl, 6- hal oal koxy" or "CI _.6-al koxy 15 substitutied by
hal 0" and nmeans a Cl1, 6-al koxy group as defined above
wherein at | east one of the hydrogen atons of the
al kyl group is replaced by a hal ogen atom preferably
fluoro or chloro, nost preferably fluoro. Anong the
preferred hal ogenated al koxy groups are diftuoro- or
trifluoro-methoxy or -ethoxy. The term
"C2_12-al kenyl ", alone or in conbination, denotes a
strai ght-chain orr 20 branched hydrocarbon resi due of
2 to 12 carbon atons conprising at | east one double
bond. A preferred sub-group of C2.12-al kenyl is
C2_6-al kyenyl . Exanpl es of the preferred al kenyl
groups are ethenyl, propen- 1 -yl, propen-2-yl
(ally!), buten-1 -yl, buten-2-yl, buten3-yl, penten-1
-yl, penten-2-yl, penten-3-yl, penten-4-yl, _
hexen-1-yl, hexen-2-yl, hexen-3-yl, hexen-4-y1 and
hexen-5-yl, as well as those specifically illustrated
by the exanples herein 25 bel ow. The term "5 or
6 nmenbered heteroaryl” neans a nonoval ent aromatic
ring of 5 or 6 ring atons as ring nenbers containing
one, two, or three ring heteroatons selected fromN,
0, or S, the rest being carbon atons. 5 or 6 nenbered
het eroaryl can optionally be substituted with one,
two, three or four substituents, wherein each
substituent may 30 i ndependently be selected fromthe
group consisting of hydroxy, Cl1 _6-al kyl, C1, 6-al koxy,
Cl, 6-thioal kyl, halo, cyano, nitro, halo-Cl, 6-alkyl,
Cl_6- hydroxyal kyl, C1, 6-al koxycar bonyl, am no,
Cl _6-al kyl am no, di (G _6)al kyl am no, am nocar bonyl
or carbonyl am no, unless otherw se specifically
indicated. Preferred substituents are hal o,
hal o- C1_6-al kyl, G ..6-al kyl, C1, 6-al koxy,
hal o- C1_6-al koxy, nitro, hydroxy or cyano. Exanples

of heteroaryl noieties - 8 - include pyrrolyl, :
pyrazolyl, imdazolyl, furartyl (synonynmous to fury%
t hi ophenyl (synonynous to thienyl), oxazolyl,

i soxazolyl, thiazolyl, isothiazolyl, pyridinyl,

pyrimdinyl, pyrazinyl, pyridazinyl, each of which is
optionally substituted as described herein. 5The term
"het erocycl oal kyl " neans a nonoval ent saturated ring,
consisting of one ring of 3 to 7, preferably from4
to 6 atons as ring nenbers, including one, two, or

t hree heteroatons chosen from nitrogen, oxygen or

sul fur, the rest being carbon atons. 3 to 7 nenbered
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20 heterocycl e conprising one or two heteroatons
sel ected fromthe group of nitrogen, oxygen and
sul fur” neans either heterocycl oal kyl or heteroaryl
in the above-gi ven sense which may optionally be
substltuted as described abové:- Preferably, the

"het erocycl e" may optlonally be substituted with one,

t woTlsrtetrh “Ges-syAnoalkyXion{ €1 calkat substintedrhyiaN odenotes a Cys-alkyl
grﬁ% 23 (gfﬁ%h kibve $HterBinakt et onSlot @1l dRPEn atoms of the alkyl group is

koxy, nitro, or cyano. Preferred
rq*%@ﬁ@k?@P%@“ﬁ?e 25 optional |y substituted
pi perazi ne, N-nethyl pi perazine, norpholin, piperidine
an dl“]ﬂ:)"téﬁﬁ’ I“112@11}"’1& “haloggn Theert 8f fludriegFpchivbine (Cl), bromine (Br) and
era neans ,one r three _
10@%82@ e&ﬂ??QF d%ﬁ%ﬁ%%ﬁ?ﬁumﬂﬁgﬁﬁggeutlcaIIy
acceptable aC|d addition salts" enbraces salts wt

30'Thaﬂn@aﬁhdoéhdzﬁkﬂﬁuﬂﬂwﬂaWHdeV@ﬁbﬁhaéwhyﬂﬁﬁbmfﬁh%émQﬂ
suBthie a}(;: lﬁé&g” ?i‘d ﬂsa:lﬁlél & dsr dlEyl%bﬂ) asRER BN dve vﬁl‘%ire@ﬁ at least one of

citric acid, naleic q
thgbgdrpgera@tp@s of ﬁ@aﬂfﬁl éroaw.larep@wé by p balggppyatom, prelerably fluoro or

chiteb Napg préfef-B0) Bud6) Eixaaﬁﬂtasn;ﬂmwep palhf i@bliude aﬁﬂﬂl T propyl,
i nve t|on furt er .conpri leldu %
isorgmar OBHYh 5 oV BRI o preicng] 1ol by gpg or more CLL F,

Brﬂﬂd afanits 6§®B’ﬂ @s thoké gtfoeﬁs S}:feeifmaﬂy illug¥Brted by the examples herein

8 778 EP a
s‘xélﬂf’ ﬁ[egﬁggfgf’ ated %ﬁﬁ %OL?PS gﬂén g fig o’%) bLMﬂtuEﬁ)élpg ylor-
<ﬁ@drnula (1) wherein Xis 0 and Yis CH2, or Xis O
and Y is C=0, or Xis C=0 and Y is NRG, or X-Yis

C*@g!bteﬂﬁ P dl S aﬁt&ycﬁ% Siyrfbss WaP" %nédIYahbﬁk(Q{y’ OFf “Q%s-alkoxy
S S CHQ an

suggitadedly hqﬂ@’fﬁqqu@e@q’g@lﬁﬂ éczgtﬁ@gégro]:‘@ a%@eﬁnleﬁ a‘t())ove wherein at least one
of the hydrogen atoms of the alkyl group is replaced by a halogen atom, preferably fluoro

or chloro, most preferably fluoro. Among the preferred halogenated alkoxy groups are

difluoro- or trifluoro-methoxy or —ethoxy.

The term “C,.1»-alkenyl”, alone or in combination, denotes a straight-chain or
branched hydrocarbon residue of 2 to 12 carbon atoms comprising at least one double
bond. A preferred sub-group of Cy.12-alkenyl is Ca¢-alkyenyl. Examples of the preferred
alkenyl groups are ethenyl, propen-1-yl, propen-2-yl (allyl), buten-1-y1, 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 contaﬁnjng one, two, or three ring heteroatoms selected from
N, O, or S, 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, Ci.¢-alkoxy, Ci.
¢-thioalkyl, halo, cyano, nitro, halo-C¢-alkyl, Ci-hydroxyalkyl, C,¢-alkoxycarbonyl,
amino, C;-alkylamino, di(C.¢)alkylamino, aminocarbonyl, or carbonylamino, unless
otherwise specifically indicated. Preferred substituents are halo, halo-C; ¢-alkyl, Ci.6-alkyl,
Ci.s-alkoxy, halo-C,;¢-alkoxy, nitro, hydroxy or cyano. Examples of heteroaryl moieties
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R, R2, R3 and R4 are each independently hydrogen,

hal o, 5Cl1_6-aLlcyl, optionally substituted by OH

hal o- C1_6-al kyl, C; 6-al koxy, optionally substituted

by OH, or hal o-Ch6al koxy; R5 and R5' are each

i ndependent |y hydrogen or net Byl ; R6 is hydrogen or

Cl_6-alkyl; R7 is hydrogen, G . 6 alkyl, optionally
inslids tpivtrolyk @yﬁ@ol@lﬂu@rda@-]yl &iranyl (synonymaus to furyl), thiophenyl

(sé%m%u@ 'tc%(&]f{én?léeaxa%lgi thiaA3B/1 iSotHE6100 @Pridinyl,
PR ma}_z Py epd eyl O@gh @ﬁ%lcilfs optionally substituted as described

herki@l _6- al kyl ene)-Nnd, (Cl1_6-al kyl ene) - CXO)F%,
benzyl , optlonally subsitituted by one or nore hal o,

RZ: ﬁh CLo: “g tﬁ%’ggpl B?ﬁ')?’r’ g:{elé%ﬁl, a 1&13%;%%](% %ﬁé%i’ced rlmg, consisting of one

ringof el [pyefenablyi frim dite d ab;m@wemtgmwnb@s,haﬂgdmg one, two, or three
hagrogto%]s—eﬁo?en@/om mgoggn Yx P Vor AR tfelef HRdERMYbon atoms. 3 to 7

membered heterocycloalkyl can optionally be substituted with one, two, three or four
substltuents, wherein each substituent is independently hydroxy, C¢-alkyl, Ci¢-alkoxy,
C4-thioalkyl, halo, cyano, nitro, halo-Ci.¢-alkyl, C1¢-hydroxyalkyl, C;.¢-alkoxycarbonyl,
amino, C;_a-alkylamiﬁo', di(C1.¢)alkylamino, aminocarbonyl, or carbonylamino, unless
otherwise speciﬁcaily indicated. Preferred substituents are halo, halo-C;¢-alkyl, Ci¢-alkyl,
C1.¢-alkoxy, halo-C¢-alkoxy, nitro, hydroxy or cyano. Examples of heterocyclic moieties
include oxiranyl, thifranyl, oxetanyl, tetrahydro-furanyl, tetrahydro-thiophenyl
(synonymous to tetrahydro-thienyl), pyrrolidinyl, pyrazolidinyl, imida,zolidinyl, oxazidinyl,
isoxazidinyl, thiazolidinyl, isothiazolidinyl, piperidinyl, piperazidinyl, morpholinyl, or |
tetrahydropyranyl, each of which is optionally substituted as described herein.

The term “heterocycle” in the definition “R” and R® R°and R, Riand 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” 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, Cy¢-alkyl, C.¢-alkoxy, halo-C_¢-alkoxy, nitro, or cyano. Preferred heterocycles are
optionally substituted piperazine, N-methylpiperazine, morpholin, piperidine and

| pyrrolidie.

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 and p-toluenesulfonic acid.

The invention further comprises individual optical isomers of the compounds herein

as well as racemic and non-racemic mixtures thereof.
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RO is hydrogen, halo, Cl_6-alkyl, or Cl_6-al koxy; Rm
i s ‘hydrogen, halo, Cl1_6-al kyl, Cl _6-al koxy,
hal o- C1_6-al koxy, or 0-C2 10-alkenyl; 10 R' is

W'(g%@g},&glgg} ehaI o, Cl_6-alicyl, or Cl_6-al koxypcRtpiphesss2

bound together to forma ring with the
benzo noiety, wherein -RWRn- is -0-(CH2).--0-
wherein nis 1 or 2; 1212 is hydrogen,
Cl.6-al kyl, optionally substituted by CN or OH,

15- (C1_6-al kyl ene),- NRgRh, Cl 6-al kyl e -C(0):NRI Ri

- 0- WarEAl, the prasentanyey i Askaiesi9 Wﬂ&éﬁ 6{}52 %&W&F"éﬂmﬁ (0
hal o, hal o-CC1_6-al kyl, C1_6-al koxy,

hal o- C1_6-al koxy, nitro, org yangt nitro, 20hal o,
cyano, Cl1-6-al koxy, hal o-Cl_6y=d

hal o- C1_6-al kyl, 25-(Cl1_6-al N ;
optionally subsitituted byYons

‘hal 0-C1_6-al kyl, C1_6-al ky}, @I 64l koxy,

hal o- C1_6-al koxy, nitro,g2r
-(C1_3-al kyl ene) -Rm

phenyl, a 5- to 6-nenbered Weteroaryl, 4- to

6- menber ed 30het er ocydoal kyl 'jor 3 to 6-nenbered
cycl oal kyl , each optionallycéubstituted by one or
nore hal o, han-C1_6-aIkyIF’le%-alkyﬁ) Cl_6- al koxy,

hayqéﬁéfg-alkoxy, nitro, or cyano, or

wherein Fr is

Xis O and 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 CHa-CHp, or
XisC=0andYis O, or
Xis CH, and Y is NR®, or
XisCHyand Yis O;

A is selected from the group consisting of
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15

Ni ne; WD 2008/ 077811PCT/ EP2007/ 063882 - 12 - or R

and Ru are bound together to forma ring with the

benzo noiety, wherein R11-R12.. is-0-(CH2).-C((O0)-,
= 0= ).-0- wherein nis.1 or 2; 5 Ra, BB ARSks?

W(%pog?gglg:gh I ndependent |y hydr ogen, Foore

-(Ci _6-al kyl ene)-NRkRI, wherdifn Ric and R are each

i ndependent |y hydrogen or Cl_6-al kyl, 10or le gnd Rb,

or le andrR3 tggether with Rhe nitrogen to whch they

1501 _5-al kyl , or -S(0)2Re
t he group o&nhydrogen, ClG-aI&Mj, and 20phenyl, (¢
optionally substituted by one or nore hal o,
hal o- C1_5- al kyl , C:1_6-alkoxyé han-C:1_6-aIkoxy,g

R R

nitro, orrEyangs Rr®
R10 R‘!O N R10
\ OO
R‘l‘l O RT1 . [\{ . R11 R
R12 R™2 R R'2
{d) (e) {f)
R® RS
19
-
R‘l‘l N I\!‘
. R7

R%, B2, R® and R* are each independently
hydrogen,
halo,
Ci.¢-alkyl, optionally substituted by OH
halo-Cj-alkyl,
Cl-s-a]koxy, optionally substituted by O, or
halo-Ci_salkoxy; -

R and R® are each independently hydrogen or methyl;

R® is hydrogen or Ci.-alkyl;
R’ is hydrogen,
Ci-¢-alkyl, opﬁonally substituted by CN or OH, or
-(Cy¢-alkylene)-C(O)-NR*R"
R?is hydrogen,
Cr¢-alkyl,
Ci-s-alkoxy,
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or le and Rd, or 12_11 and R together with the
nitrogen to which they are bound forma five or six
nmenber ed het erocycl e conprising one or two

W%g@g@ﬂg%oms sel ected fromthe group of nitrageBr007/063882

nd sulfur; 25 Rf is selected from hydrogen,
Cl_6-al koxy; or phemyll- optional |y
substituted by one or nore halo, halo-Cl..6-alkyl,
30C1(Ghﬁ"”k)é@@ﬁ3/%RO Cl_6-al koxy, nitro, or cyanO' or
a ph ma:_ﬁ%g accept abl e salt thereof.
certgéln(’ e éﬂ&?ﬁﬂe?{% of the inventio (%nd Ri
and tRdzyl,Riptigrally Rebsitgpteddy oppar IRO’E%BE’W ST rﬁfe
ni troge A1 tdj alR% ﬁ%n&c@% f,lorm p| per azi ne,
4-( Cl- rt”%“‘%’f > gérlam)ﬁ?e A- et %f%%alo e'ﬂl?ﬁc el
mor mlp@mln@uomlbélu anw&ed&w 996 OF BIoTh -alkyl, Cr-g-alicyl,
2008/ 07 (g1 hieely, BRROO 7/ R$8B Aitro, dBcyano; In certain
ejrbodi nezﬁt%s of the mvenfbl&gg? Ra and Rb, |le and Rd,

Reis drdragen bglo: Ces-allfld o roy&PHer with the nitrogen to
ok Ilsqt}dl;d%@ry nafeechoumel, Ray-d, Qralkyl-Orphlkpkyp hpler@zi dliexy,ar

nor p Hol i ne |n particul ar norpholine. In certain
enbcéﬂﬁem Bf5 t he i nvention, wherein Rni is a 5- to

M nEhey; h%lohét g‘-&l@cﬂrwclgﬂbo@referred heteroaryl is

S 1?%% ot iy Sl By PR A iner i i YR gidH whercin

pyr a.g@l_g“- wtﬂq)naodwhsmmllmrzﬂ I these resi dues
a{ze tionally substituted as described herein.
B¥Prent s of the invention, wherein len is a 4-

to 6: r@ﬁoﬁtﬂty&ﬁmme@bjrcwqraﬂhe preferred
het erg ] kilm{f nsSel ected fromthe group consisting
of p)g ), et hane, tetrahydropyrane,

pi" pe Chd- ﬂEyleﬂ&tDmmmm‘E{ and pi perazine. Al these

resi s are lly s | t

e B SoPPACABGHBBROA 4R AR iEREEL PR, ol
R R2, Icaﬁaﬁdaxﬁéahrélea&hm ndependent| y 15hydr ogen,

hal o,.. or Cl1_6-al koxy, optionally substituted by OH.

In CIBF?&I n enbodi ments of the invention, le is

hydrieen; R2 is hydrogen or alkory, R3 is

hydr g en, hal o, or Cl_6-al koxy, optionally substituted -
by and R4 is 20 hydrogen. In certain embodi ments

al | CRZIseﬂkmdz24 are hydr ogen. '

halo-C,.¢-alkoxy,
halo-Cy e-alkyl,
~(Cy¢-alkylene)-C(O)R,,
phenyl, optionally subsitituted by one or more halo, halo-Ci¢-alkyl, C;¢-alkyl,
Ci.¢s-alkoxy, halo—Cl_s—aIkoiy, nitro, or cyano,
~(Cy.s-atkylene)-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,
Cy¢-alkyl, Cl,é—a]koxy, halo-Cis-alkoxy, nitro, or cyano, or
-NR"R";
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In certain enbodi nents, one residue of re to R4 is
hal o and the others are hydrogen. In certain
enbodi ments, one residue of le to R4 is C1_6-all coxy,

w&@%@%l y substituted by OH, preferably nepdwppro@iossss:

OH, and the others are hydrogen. 25In certain
enbodi ments of the inventiom!2R5 and | e are both
hydrogen, in other enbodinents of the invention, RS
ekl R84 RG e toond Wogethy o foyn a&lﬁé«ﬂthéﬂﬁolbfa‘?meyﬂ gheiete
i nveptigr. ;RS i sphyd,pgeropnd RS is nethyl. I'n
certai n enbodi nents of the invention, It5 is
hydr ogen, 12.5 f{&OelOx8 0 and Y is C=0. WO
2008/ 077811PCT/ ER209iZ/ 06388Rrcind4 1-or2; I n certain
embodi.ments of the invention, R6 is hydrogen or

K1 RS Rapnd/R arggagh idspangdentdr ogen. In certain

errbqgj ts of the invention, R7 is hydrogen,

5Ci -allj}'{l, optionally substituted by CN or OH, or

- (GCe-38kyl ene) - C(0) - Nab, wherein Ra and Iti) are
each(cndapgagem iy, hydrogen or Cl_6-al kyl .

Preferably, R7,is hydrogen.. In.certai.n _embodin s of

The | vt ot s SO iRl beETROrr "B,

Cl. 6ol %, or REdndOR abgeitice with tiNRailrbgkn tahdiabitheyRee bovad form a

Rd are eﬁ%g I'c]yr Isur{] aneeﬁl%rf]:l% %%le)(oc%ég X(%l}%%%% one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur; '
RS, R, RE R R® and R® are each independently
hydrogen, '
Cys-alkyl,
-C{O)RS, or -S(O),R"
wherein R° is selected from the group of
hydrogen,
Cys-alkyl, and
phenyl, optionally substituted by one or more halo, halo-Cig-alkyl,
Ci¢-alkyl, Cys-alkoxy, halo-C;s-alkoxy, nitro, or cyano;
or R° and RS, 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,
Cre-alkyl,
Cy¢-alkoxy; or
phenyl, optionally substituted by one or more halo, halo-Cj.¢-alkyl, C16-alkyl,
C,¢-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-( Cy¢-
alkyl)-piperazine, 4-methylpiperazine, morpholine, piperidine or pyrrolidine.
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or -S(0)2Re wherein Re is selected fromthe group of
hydr ogen, C1.6-al kyl, or 20phenyl, optionally
substituted by one or nore hal o,

6-al kyl, C1_6-al koxy, hal o-Cl-6- al kgeymprenzi063882

W?llm(o?/g%%]& cyano, -(Cl_6-al kyl ene)-00)Rf, wherein

i s 25hydrogen, Cl.6-al koxy, -o3-phenyl, optional I y
substituted by one or nmore halo, halo-Cl _6-al kyl, . "
Cl_6lnakekair pmbhdimenGlof ghciavessign, Kiang B » Roan@aﬁoandR or R" and

- BOenayyiaoRl !ﬂ%ﬂ%}f{}i’ﬁ AP ) bR n Diha g PREn AL iR Biperasine, o

Cl 6-allcyl, 6- al koxy,
h:al‘pilo@mgﬁnmfhml@&mntpﬁlpbne or cyano, or phenyl,
opti AVen@B8, \Rfer T s Go 6-membered
hal 0191%%}1%}{ WB@H%&%?&? yen C]_ 33' a o)l(sy @ 0-INem ere
h@tbr@a@ﬂ&.mtﬂz@@hetqogwbls sqﬁcte,ggfg}% e gyqyP consisting of pyridine,

Wd%7 é!zlﬁ'grf))ﬁ%%)lzl iREBO8E pyrakdle oxazole, alid ﬁf)ﬁ&é’l@] All these

rogen: Cl 6-allcyl preferably met hyl ; or
@ildﬁesa’lf‘k@&@ﬂalﬁ@ﬁ)@#tﬁﬁﬂ?s deeihsdyeste _ 0-i so- pr opyl
In a certain enbodi nent of the |nvent|on RO is

hydr ogen, hal o or Cl4-al kox Pr %fer bly, R9.is
hy drlagaibodimantsnihs Egsaponsyhereis iy 45 i ORGFAFRRAES of

B%’[@rohﬂ:léﬁﬂ&i A prERrrt S hitdERUAIKy! ibadleted Boed Blegbdup consisting of
uor o
pyrrolidine, oxethane, tetrahydropyrane, piperidine, morpholine, and piperazine. A]l these

residues are opticnally substituted as described herein.

In certain embodiments of the invention,

RY R% R® and R* are each independently
hydrogen,
halo, or
Ci-6-alkoxy, optionally substituted by OFL

" In certain embodiments of the invention, R’ is hydrogen; R” is hydrogen or Cy.¢-
alkoxy, R’ is hydrogen, halo, or Cy.¢-alkoxy, optionally substituted by OFH; 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{CHa),OH, and the others are hydrogen.

In certain embodiments of the invention, R® and R” are both hydrogen, in other
embodu‘nents of the invention, R and R5 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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chloro or brono; Cl.6-alkyl, preferably nethyl;
Cl. 6-al koxy, preferably nmethoxy or -0-iso- propyl;
hal o- C1. 6- al koxy, preferably trifluoromethoxy; or

-0- C240- al kenyl , preferably allyl. In CFH@» 171063852

WRANETEnt s of the invention, Rwis hydrogen

preferably brono or chloro; -Q4-6-alkyl, preferably
nmet hyl ; or Cl_6-alkoxy, preferably nmet hoxy toln
cer t i drtgnbodbdimns ob thetitventiond s lydrogen of S1-hyliiylaryefarably
f\drg preferably bromo or chloro; Cl.6-alkyl,
p %rably nmet hyl ; or Cl_6- al koxy, preferably
X iR B o B eI Al inveRiioh,S_hydrogen. In”certain
e i ments o? the invention 12'2 is hydrogen,
R l@lh}@ﬂweksyl optionally substituted by CN or OH,

(Cl-6- RodrtuieBECRIoR ORY cand Rh are each
|ndé%lesnﬁi({e}%n’%/d 3‘83%]1 gn, or -S(0)212e, wherein Re is
sel etted é%ﬁ?&%% §en, C1_6-al kyl, and phenyl,
opt | onalwnérewhsgﬂd rit 26l iieper@entiiifydrdygh or Cy¢-alkyl.
hal o- C1. 5-al kyl , Cl16-al koxy, hal o-Cl. 6-al koxy, nitro,
or cHefaibly, RGE hdaigley| ene) - C(0) - NRi R3, wherein R and
R are each independently 25hydrogen, Cl_6-al kyl,
-(Cﬂn&eadihyhbnégmehdﬂmﬁlhe imrestien,n Rk and Rl are each
.P‘ }ﬁndently hydrogen or Cl_6-al kyl, or le and Ri

&5 i th the ni trogen to which they are bound
for nﬁ:las—a?.k)ﬂ,mre or six menbered heterocycle conprising

- one or het er oat ons sel ected fromthe group of

nit ro‘gﬁen Xygen and sul fur; WO
20084(01&&&331&@#&62607/ 063882

wherein R® and R? are each independently
hydrogen,
-C(O)R’, or -S(0),R°
wherein R° is selected from the group of
hydrogen,
Ci.¢-alkyl, or
phenyl, optionally substituted by one or more halo,
halo-C;¢-alkyl, Cl ¢-alkyl, Ci¢- alkoxy, halo-Ci.s-
alkoxy, nitro, or cyano,
-(Cie-alkylene)-C(O)R’,
wherein R is
hydrogen,
Cre-alkyl,
Ci-s-alkoxy, or
phenyl, optionally substituted by one or more halo, halo-Cy.s-alkyl,
C1-¢-alkyl, C, ¢-alkoxy, halo-C;.¢-alkoxy, nitro, or cyano;
benzyl, optionally subsitituted by one or more halo, halo-Cj.¢-alkyl, Cy-¢-alkyl,
Ci¢-alkoxy, halo-C;.¢-alkoxy, nitro, or cyano, or
phényl, optionally subsitituted by one or more halo, halo-Cy¢-alkyl, C,¢-alkyl,
C;¢-alkoxy, halo-C)¢-alkoxy, nitro, or cyano.
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- 16 - -0-benzyl, optionally subsitituted by one or
nore hal o, hal o-Cl_6-al kyl, Cl1_6-al koxy,
hal o- C1_6-al koxy, nitro, or cyano, nitro, halo,

ano, Cl_6-al koxy, hal o-Cl. 6-al koxy,
WO%@W% kyI ene)-C(O)Rf, wherein Rf is 10 CI C6T/E1:]>2£07/063882

or phenyl, optionally substitlst-ed by one or nore
hal o, hal 0- CL_6- al kyl, Cl1_6- alkoxg hal o- C1_6- al koxy,
n| t rhpfembl}cyaaln ohydmb@nyﬁ-s* diorli wefatably reatiydi or iGratabigxp preferably

hal o- C1_6-al kyl, 15Cl1_6- al koxy,
ﬁb qgﬁd?Qb£§@ nitro, or cyano,
(Cl 3-al kylene)-Rm wherein lei is phenyl, a 5- to

6- ”Elmbaecreﬁgn Q%S&%ﬁybf thémvbﬁuﬁlb Iﬁiﬁ‘gﬁi’ G%én, }Ilalio lor Cl_e—alllfloxy.
Gl menber ed cydoal kyl, eac
8‘?5‘%‘1 ?h%é)ﬁl 6’6’%?1? ?ru(flédalg‘ﬁfyone or nore hal o,

hal C . B .

hal oingiregn SnitimerR of o ‘g‘!ae?‘*‘dm{ﬁ QiR il preforably fluoro.

BilbroanmdrdnarGa. sekkyh prﬂ’ﬁdelp.ie I(Sl-s-hljﬁém geeferably methoxy or —O-iso-
th r

P“’Pam?aé%%ﬁ 8@‘ %%IE gfélk?; U ng %ﬁo?n&gétp%ewo Ph(s:zl X %ﬂn&g}r}ﬂ’elrgg%&bly albyl

het erocycl e conprisin ne or t het er oat

sel eletcedif cohpdifentod ﬂp; l@Yenﬁp{iarl\%ﬁp gehyd r@g@ygléqi 0. gygferably bromo or

am);oy&lng—aikyl, preferably methyl; or Cj.¢-alkoxy, preferably methoxy.

In certain embodiments of the invention, R'"is hydrogen; halo, preferably bromo or
chloro; Cig-alkyl, préfe'rably methyl; or Cy¢-alkoxy, preferably methoxy. More preferably,
R" is hydrogen. :

In certain embodiments of the invention
R" is hydrogen, '
Cy¢-alkyl, optionally substituted by CN or OH,
-( CI_G—aJkylene)—NRth, wherein R and R" are each independently
- hydrogen, -
Cr.e-alkyl,
-C(O)RS, or -5{0),R", wherein R° is sclected from
hydrogen, '
Cy-s-alkyl, and
phenyl, optionally substituted by one or more halo, halo-Cy-alkyl,
Ci¢-alkyl, Cy.¢-alkoxy, halo-Cy.s-alkoxy, nitro, or cyano;
-(Cl-e—alkylene)—C(O)-NRiRj, wherein R and R are cach independently
hydrogen,
Ci-g-alkyl,
-(C;-ﬁ-a]_kylene)—NRle,
wherein R* and R' are each independently hydrogen or C.¢-alkyl,
or R and R’ together with the nitrogen to which they are bound form a
five or six membered heterocycle comprising one or two heteroatoms

selected from the group of nitrogen, oxygen and sulfur;



In certain enbodinents of the invention, R12 is

hydr ogen, 30C _6-al kyl, optionally substituted by CN

or OH, G _6-alkoxy, or -NRnR, wherein |le and R are

each independent|y hydrogen, WD
WOHSHIB8I811PCT/ EP2007/ 063882 - 17 - -or Rn andh K00 063882

together with the nitrogen t-déwhich they are bound

forma five or six nenbered heterocycl e conprising

one -Or bdnagd, deioerlbatubsistusel lycine dr froonhaltdatgr Gupallyf, C1 s-alkyl,

ni troge 0 en.. 5Ln a Jrents of the

inventio at%%% bglor ¢11 Gc% XIY 1’11 P 0(51[1%95% h any enbodi ment

desamrdned her ei n R7, RS, R9 Rio, Rit and K-12 are

not hﬁ%mﬂ taneousl y hydrogen. In certain enbodi nents

of t invention, Xis 0 and Yis CH2, Ais selected

fr omyérlve group consisti ng of (a), (b), (c), (d) and

(e),C r}l%) to R5 and 127 to R12 are as defined
~abové® certain enmbodinents of the invention, Xis

0 admlOYCisalk’bﬂ@’; Ais (f) or (g), and R1 to R5 and R7

to 9};‘1 defined above. In certain

enbo rren of the invention, Xis C=0 and Y is NR6, A

is (f%s-%h@lﬁﬂebQ(@) whegein Ras def med above.

In certa naﬁ(r}w,podl ments of the invention, X-Yis

CH=CH, "and A’ls (f) or (g) and le 15 to R5 and 127

to R12 &neabkexxedti ned above. Preferred X and Y are: X

ICEOOaﬁS %h%y’l %ﬁ%ﬂg@ﬁbﬁﬁtﬂt&l By &b Yndré h&¥oOhal@C, 20Kyl S
Cre- a]kyl C-¢-alkoxy, halo-C;.s-alkoxy, nitro, or cyano,
phenyi, optionally subsitituted by one or more halo, halo-C,.¢-alkyl, Ci6-alkyl, -
Ci¢-alkoxy, halo—Cl-s—alkox'y, - nitro, or cyano,
-(Cy.3-alkylene)-R™, ,
wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-membered

heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, halo-C; ¢-alkyl,
C1.¢-alkyl, C;.s-alkoxy, halo-C;s-alkoxy, nitro, or cyano, or

-NR'R’,
wherein R and R° are each independently
- hydrogen,
Cre-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, |
Cy.6-alkyl, optionally substituted by CN or Of,
Ci.¢-alkoxy, or
-NR"R®,
wherein R™ and R° are each independently

hydrogen,
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X-Y is CH=CH, or X-Y is CH2-CH2. Preferred conpounds
of the invention are: 25 1T-( 1
- Benzot hi en- 2-yl carbonyl) - 3H spiro [ 2-benzofuran- 1

W(;(Z(B%/%§1 d| ne] (7 Met hoxy 1 -benzot hi en- Z-yé'ﬁfEP2097/063882

carbonyl’] -3H—sp| ro [ 2-benzofuran- | ,41-piperidine]
1'- [ (3 -Isopropoxy- -benZot hien- 2- yl ) car bonyl ]

-3H—sp| ro [ 2-benzofuran- 1 $11-piperidine], 11- [ (5

- Met hoxy- 2, $aetf§elr o- 1 -benzot hi en-2-y1) car bonyl |

- 3H-spi 1P RE’ 2 bR %&Héﬁﬁﬂl tlaeﬂﬂtrog@ﬂl Rekhieh ey are3Qudd formaﬁve or
(4- Met hoxy- 7- rmrp ol i n-4- benzothl a

car bonyl ] gﬂﬂgﬁgﬁl d[lgsier%:érﬁlf 5?Iap%nglor;f orﬁw%é?tpraﬁtﬁ s selected

- 18 - f nitrogen,
11-(5- Brorm 7 et ﬁifou-Po- Bgr?zggl% Sﬂgr?HZ yl')carbonyl]-3Hs -
p|ro[2 benzo

- (RIgeHEA S O%ﬂ'ﬁf BS‘PT e%’ﬁ-l g(ﬁp?mft?nbenzal*yu r

@ﬁbcﬂduﬂentﬂie&@il)bnﬁh&eﬂn R1R’, R, RY, R" and R are not simultaneously hydrogen.

(5-Methyl -1 benZ| dazol .- 1
car OB SRR heaRGGROD abE D 3 Lis Gl Ay fepced from the
$roup Eorststth@oal, |ﬂbb &l‘)ZGdﬁladdlZd)i angd- E}p@ﬁ? im\ﬂsz [tp R3] s 8 detifed
7h benzof uran-1, 4LPi Peri di ne], 5
B, 3' SR) - 3 _ Met hyl -1' -[ (3-met hyl- 1H-i nden- 2-yl ) carb
ony Th-c3ithis pinbofidrcnedf 2efiddengion, I ¥'O andi Yo 1G=@), A is () oneg), and R!

Jt I nden- 2- bony1] - 311-
r‘gbaﬁg%éﬁ"z%f &L aﬁ’?di[’[ﬁ%%%?per: 3, ﬁ]” ygcggeony ]- sp
5 I\/thtemm lzﬂnbbdﬁamstdﬁﬁﬂe -idkniinolehis T Jrela¥ bé\ﬁw 4is3f ad R to

%ﬁg% % g%ran 1,4"-piperidin]- 10 3-one,
1a|§|- ﬁ’€m 4] 8Tc2 3-b] pyridin-2-yl carbonyl)-3H spiro[2
- bernatuaiakmbodinchispd thedpyehtign,ghd is CH=CH, and A is (1) or (g), and R'
3-b] pyri din-2-ylcarbonyl) -
}ﬁﬂsa (rii )[Zozﬁbenz Qﬂerd%lb%ez

urart - pi peridin]-3-one,

6-(2- Hydroxyethoxy) 11- (1H pyrrol o] 2, 3- b] pyridin-2-yl

grg%%%ﬁ)kl;}n gpl I'O[ 2- benzO0f ulan- -

pr peridin]-3-one, 5-Bronp- 1
[ (3- néiiaplar@I—YlsrﬁiéznOQ y1) car bonyl ] spi ro[l ndole- 3, 4'

- IOI peri %{dlﬁsc?ft?
-[(3 ﬂb 1H- i ndeQ 2-yl)carbonyl ] spiro[indene-1,4
- pi perD@lSﬂgﬂO anghY 1 NR, or

~(1H P}{;{ng@hzcgr B} pyri di n-2-yl carbonyl ) sPi ro[ i ndene

-1,4" -pi Peridi ne
X-YISCHz-

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—Méﬁxoxy-7—morphoii_n—4-yi- 1,3-benzothiazol-2-yl)carbonyl]-3H-spiro{2-
benzofuran-1,4'-piperidine],
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The invention al so enconpasses the conpounds of
formula (I) for a use in the 20 prevention or
treatment of dysmenorrhea, hypertension, chronic
heart failure, inappropriate]%ecretion of

18 B & < draoba- SaDeabom RSPy e Bk lperdine),

di sorders. The invention also enconpasses a

B | f
1 F(I‘%grn%%&ﬁizlﬂdm l>_GIRImMesy -8 AN pGeIkdnsbfieanal AOFpetidiak]0

I ch pharnaceutlcal conposition.is
usef ul agai nst 25 dysnenor r hea, hyperten3|on chr.oni c
I'éaMetliyi IFubayzimidazd-2-yh el pHi- a0 [ beneaipoH ot -piperidine],

vasopressin, liver cirrhosis, nephrotic syndrone,

. fHeRr
R SRR BT 2L TR, USRI S SR8l KR
conprise at | east one pharnaceutlcally accept abl e
(ﬁ%£3SRpBHMbﬁ®E1LmyemﬂMﬂn}fuﬂbhéﬂdbmbonﬂ&éE%gmmﬁbbqg@ﬁmmk1¢
of .a conpound of formula (1) for the 5 preparation of
PIRCHER]-3:W8nt whi ch is useful against dysnenorr hea,
hypertensi on, chronic heart failure, inappropriate
6 %@&B&Egl DI (Rfn HFB QPI"—ﬁ%éﬂ—&ylﬂchf%@ﬁyl}lBHfdpﬁﬁ[Zsbexﬂeﬁiﬂml Atpiperidin}-
syndr obseSsi ve conpul'si ve di sorder, anxiety and
3mmgre33|ve di sorders. I n a‘certaln enbodi nent ,
the conpound of the invention of general formula (1)

SR P AR SRRSO S4hcrin-

3dohe, With a carboxylic acid of the fornula 111 150A Ea
wherein Rl to RS', X, Y and A are as defined above.

The syntheS|s of, co unds of _gene (1
Lo PP el R PR T R r B Eo BB i d 4 Feperigin-3-one.
exanpl es. -WD 2008/ 077811PCT/ EP2007/ 063882 - 20 -

“6-Methoxy-1'-(1H-pyrrolof2.3 -b]pyridin-2-ylcarbonyl)-3H-spiro[ 2-benzofuran-1,4'-

piperidin]-3-o1e,

6-(2;Hydroxyethoxy)~ 1'-(1H-pyrrolo[2,3-b]pyridin-2-ylcarbonyl)-3H-spiro [2-benzofuran-
1 ,4‘—piperidinj—-3 -one,
5-Bromo-1'-[(3-methyl-1H-inden-2-yl)carbonyl]spiro[indole-3,4"-piperidin | -2(1H)-one,
1"[(3-Methyl-1 H-inden—Z-yl)carbqpylj spiro[indene-1 ,4'—15ipen'dine] , Or
1'-(1H-Pyrrolo[2,3-b]pyridin-2-ylcarbonyl)spirofindene-1 ,4‘-pi:peridine].

The invention also encompasses the compounds of formula (I) 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, anxicty and depressive disorders.

_ The invention also encompasses a pharmaceutical composition comprising a
compound of formula (), which pharmaceutical composition is useful against

dysmenorrhea, hypertension, chronic heart failure,



1111 General schenme A Conpounds of fornmula (1) can
be prepared via an am de coupling between a

spi ropi peridine derivative of formula (1) and a
carboxylic acid ﬁvCIEFi(III) wherein Ais 5 defined
as herei nabove. The usual éﬁ%nts and protocols

known in the art can be used to effe .
IEPRTPPIAE SCOBIon i VBIPTETEN dBYSr HENOFiE D %’?ﬂf %&amﬁ physessive
co?n\}gllﬁ@({)ﬁ’ QAL Gn gfydaid Qit:ﬂezjegsn%r dcﬁs&ﬂér@.efhec]ﬂﬂfﬁi&h@éah ¥omposition

€ or 'réa ared using procedures

mée Siftheb e préveait mﬁﬁ@e phanmeu@aﬁpadwﬂ@bmmpidnn t he
art starting fron1connercial|y avai l abl e materi al s.

GEneraI sche is hereinafter further
PR Gareron B b 1 s e parme ot Pt for e
5 FOUPhbRGam i vihilk id ubdfat é.gra[tﬁﬁdﬁ:ﬁieﬁbirﬂéh, edtension, chronic
c r boxy acid derivative in CH2Cl2 are added. EDC
he(ait ﬁll@q)mamﬂq‘cﬁ segresign of E@s@mqsqmgln@q ):mgwgls{ pephrotic syndrome,

I L0 eriadn rlvat Ven ture is

l?g?sf‘fepc(?%w (fel gHt:, fm)?él"ltyan d&?q%@sweﬁsfoe%@r%m o wat er

and extract ed MAth CH2C 2. The conblned or gani c

phagescetthi chibcimemethe Nmﬂﬁ@hdacﬁfcthe orvertiviir eft gederahformula (I) can be
vacuo Fl.ash 15 chronatogra SifEH£reparat|ve HPLC d of
mgmyfagtaed #reoTding 1 Grperd. <0 S dEaging pgompound o

10 o@ﬁﬁ e i nvention exhi bit V'a activity, which nmay be
etected as described below Via activity 20 Materi al

& Met hod: - The human Via receptor was cl oned by

RT-PCR from total . human |iver RMA. The coding

sequence was subcl oned in g e.oreSS|on vector after
sequencing to confirmthe i ty of the anplified
sequence. To denonstrate {h& inity of the

conpounds fromthe preseni ipavention to the human Via
receptor binding studiegsWe performed. Cell 25

menbr anes were prepared from 293 cells transiently
transfected with the expresgton vector and grown in

20 liter fermenters with thg foll owgng protocol. -21

50g of cells are resuspended in 30nl freshly prepared

ice cold Lysis buffer (50mM HEPES, 1nmM EDTA, 10nM

C12 ad ust e + conpl ete cocktail of '
WgEBF%%@§ F%ﬁ?@?%%?%PﬁB@H@[D agnostics)). Honogeni zed
with Polytron for I min and smnicated on ice for 2x 2
mnutes at 80%intensity (M acel | sonicator). The
15 preparation is centrlfuge&)20‘%1HIat 5 500 g at 4C,

the pellet is discarded and the supernat ant
centrifuged | hour at 43'000g at 4C (19' 000rnn). The

Wﬁ’&leineﬁl bR %%Eﬁf'ﬂeﬁ% adcEdedadvelysi s buffer+12. 5nil
Sucrose 20%

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

20 below and in the examples.
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and honogeni zed using a Polytron for 1-2 mn The
protein concentration is determ ned by the Bradford
getgod and aliquots are stored at -80C until use. For
i nding studies 60ng Yttriumsilicate SPA

E’ﬁ n) are mxed with an aliquot of mmezoq'/ﬁmssz
bi nding 10 buffer (50 nM Tri-8¢-120nmM NaCl, 5 nM KC1,
2 MM Cad 2, 10 mM MgC12) for 15 m nutes with m xing.
50ul, of ddead/ menbrane m xture is then added to gach
welF\affa 96 wel | plate, followed by 50ul R\4_s

3H V4 R’si N (Ameri can Radi ol abel ed Chem c For
t oraNbihdi ng nmeasur enment 100ul of bi ndi ngybNfdr are
adged/ t ok he respentive welH@Bt ERE non- spe iffc ®r'
pd 1 g-gFO0Ul of 4mM col d—rasepressin B 8L
cofpoupd testing 106ul 15 dNaCBefial dil ut| on] of
eachy€onpound in 2%OMSO. The plate is incubaw€d | h at

roomit enperature, centrifuged 1 min at 1000g)and
counted on a Packard Top-Count. Non- speci brc ki ndi ng
counts are subtracted fromeach well and data is
nor malti zed to the mm@xi mum specific binding sdt at
100% To calculate an 1C 50 the curve is fitted using
Genaghsdbemedr regression nodel (XLfit) and the Ki is
cal cul at ed usi n% t he. Cheng- Pr ussoff_20 equati on.
pidprmnia (R can e prepargd gia gn amgde 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
(I11) 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 L

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 ¢q). 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,50O4 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:

Vlaactivity
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 Via 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.
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6 7.3 9 7.5 10 7.2 14 6.7 The conmpounds of fornula
(1) as well as their pharmaceutically usable acid
addition salts can be used as nedi canents, e.g. in
the form of pharmaceutical pseparations. The
pharnaceutlca“nfreparatlons can be ad

50mphtdily areeregaspe exiFin 30H FEUTY DEBREE 490 Wi L3 er“afgfffé?@nM HEPES,
mgf:lﬁ?jpllefg %aﬁf& ncglflgte@{?ol @-EJ’ F794 £ %QI%P G%SGOC%%.IllLBﬂ RBRase inhibitor

spe 1 ons ni stration can,
(R&Bh\éﬁ)&&gnosﬂbﬁp Ht&n@eﬁl&eﬁ eathr B@ityabﬂt for lenig.anil ponigated onnve for 2x 2

mlgt;teqs ;‘ﬁ g@g:%’%&!@gﬁ qu Beﬁrg rs%ﬂltcgtr?aﬁ 'l¥1e p?‘e;%ﬁaémgl (}]tsrggﬁt%lgu er 20 min at
500 )% d;{l“t%! e (ﬂg) a}férﬂ@glst &@%&dé&hﬁ{d%e QubbiR@bhtyccHEFEE B at 43 000g at

ts can be processed w th pharmaceutically
4°€ 1{E9°DOOpmOr Tianpallediis wegmandedeinciZpt B dasis utiprd 2.5ml Stcrose 20%

oducti.on of taplets ed t
Bt S R o5 4 AL RO ccrminc
thedBFAQ¥ Rl mY&Rod ART dfuotd AkGtored eremsloec aatibuser Fot bindalgtstudies 60mg
etc can be used as such excipients

Y triain) shsate gPAdeds ghaonhin) ¥& Mfﬁ%‘é‘lfgé%gﬂ%@ of membrane in binding
bugu &, O, é/é?[grbsr %8 l\ffa.Qﬁ §%ﬂ/{t gehabifg @ﬁ@ﬁ'”l@smﬂ{ MMgCl2) for 15

wakxes ats, sem -sol
mihhi@s! xathoelxyed. SSOaI of bead/meiBbiane lphistue & thiee ﬁd@ﬁdf t@reaph avell of a 96

weg]gyr{;tfgf é)tl g&g@ g]f,ﬁ gf)gllsfgft 4 ?M’S/d ageér SE)DS O %@%ﬁd‘é@abeﬁed Chemicals).
Fo& Q(ﬁﬁ'l' Elﬁ@llng %Qﬁﬁhfcﬁ{ $06:2 rof yMERS 'bﬁﬂersﬁle Whdehs &E}&especttve wells,
al cohol s, polyols, glycerol, vegetable

fomdmspet:ﬁic binding m@ulaﬁISedrmMcCFqM spROBTESHR a8 Fempepndtesting 100ul
or hard

ofg{;_;ﬁn% S'HEHT%} g e?qhqﬁc?lap%u&]l 18| &b{l\i@O""%& fﬁlatff A Hicubated 1h at room

temperature, centrifuged 1 min at 1000g and counted on a Packard Top-Count. Non-
specific binding counts are subtracted from each well and data is normalized to the
maximum specific binding set at 100%. To calculate an IC 50 the curve is fitted using a
non-linear regression model (XLfit) and the Ki is calculated using the Cheng-Prussoff

equation.
Exampie | pKi hV1a
1 7.6
2 7.3
4 7.2
6 7.3
9 7.5
10 7.2
14 6.7

The compounds of formula (I) 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.



10

15

20

25

Mor eover, the pharmaceutical preparations can contain
preservatives, solubilizers, 15 stabilizers, wetting
agents, emulsifiers, sweeteners, colorants,
flavorants, salts for varyin the osnoti c pressure,
buf fers, masking agents or %@loxidants They can

al so contain still other theraﬁeutical

subfbe gpmpaunds of foryHda @bg}gﬂj@e@@ awcgutwaﬁ]ﬁval apl addition salis

[i.m I .
R
pr@RpesabS tablts) beatabisbletf dowads and dani glatmtelcapsude ijabtyse corn
sta%cgy%os agg%‘f%fs &%2%1 L@a}q? 8{6%%09% P?E%%gtﬁ € R %e used as such excipients

gﬁ@d}rt&%i‘sa&r ee@laﬁﬁ‘ﬁé&ﬂ'gdatﬁﬁe%%%\éﬁesuloper i mt can al so

e exceede wnen necessary. The foll ow ng
EX %ﬁﬁ!ﬂﬂ ekélé{éﬁ{s 8t S atﬁfe Qies KV E t\'fég@tabl%l dils, waxes, fats,
era ures are give rees CE sius. Exanple A

seﬁﬁéliﬂbi aiddiquid pdslgolﬁ;@td ovv| ng con’p03| tion are
manuf actured in the usual manner: ny/tablet Active

s ulgsitasle ekcipratsToethe madDR08bOFIRIHREH] ERAPOZERGR 8GR,
- 23 - Corn starchl5 Mcrocrystalline cellul ose34
Polvelin sxcharpig dwicHtsBZaTENERY Siei ght 100 5Exanpl e B
Capsul es of the foll ow ng conposition are
maSuftaldle greiientsformprelivs SpgtipRrare gigs wals élayhols, polyols, glycerol,

Vegc%gblg %ﬁél gt%

Suitable excipients for suppositories are ¢.g. natural or hardened oils, waxes, fats,
semi-liquid or liquid polyols etc.

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

other therapeutically valuable substances.

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

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

The following Examples illustrate the present invention. 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



to Corn starch30 Tal c5 Capsule fill weight200
The active substance, |actose and corn starch are
firstly mxed in a mxer and then in a conm nuting
ne. The mxture is returned to the m xen

wotzgqs@”z*{sy added thereto 15 and mi xed t hor oughl ymp%.ﬂﬁmﬁsssz
mxture is filled by machi ne2¥nto hard gel ati ne
capsul es. Exanple c¢ Suppositories of the follow ng
(oompasht i on are manuf actured: ng/ supp. Active
ﬁi%%%%@;ﬁﬁgédg@%@uppom tory mass1285 Total 136Q The
suppository mass is nelted in a glass or steel
Magssaim swimated t hor oughl y and cooled to 45C. !
Thereupon, the finely powdered aghieMgeigitbstmoce is
added thereto and stirred until it has dispersed
conpletely. The m xture i s poured into suppository

5 noul ds of suitable size, Ha8pleds cool; the
suppositories are then renoved fromthe noul ds and
pac kagsuldd @ tHedblbdwidg tdmp@itiopapemanufacetedl foil. In
the followi ng, the synthesis of conpounds of fornula
(1) is further exenplified: WO meojcapsule
2008/ 077811PCT/ EP2007/ 063882 - 24 - EXA anpl e
1 51 '- (1-Benzothien-2-ykarbonyl)-3Hspiro
AcBvbabzehwr an- 1, 4' - pi peridin el 10

Lactose 155

10 Corn starch 30
Talc 5
Capsule fill weight 200

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

15 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
20  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

35  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:



Am de coupling according to general procedure I: -

Am ne: 3H Spiro[ 2-benzof uran-1, 4' -pi peri dlne]
(described in J. Og. Chem 1976, 41, 2628), 10 -

Aci d: Benzo[ b] t hi ophene- 2-carboxylic acid, JeS¥nTh&ss:

WORHSBI TR > (Mk1-1+). Exanple 2 15

10

20

1' - R7- Met hory- 1- benzot hi en- 2241) car bonyl | - 3H spi r 0[ 2-
benzof uran-1, 4' - pi peridine] Am de coupling according
to general procedure I: - Am ne:

3H Spi r o[ 2- benzof uran-1, 4%§§§@@g%dlne] (described in
J. Og. Chem 1976, 41, 2 Aci d:

7- Met hoxy- benzo[ b] t hi Ophene- 2- car bOxylic acid, ES-M
me (0/0): 380.1 (MFI+).

2008/ 077811PCT/ EP2007/ 0638%%9?16215 - Exanple 3

1' - [ ( 3-[isBaromoeny2-ylchdoppl) 3Hespind! 3binzefusam .1 1rippridisel
o[ 2- benzofuran-1,41-pipericline] 5 Am de coupling
according to general procedy 5 Anmi ne.

3H- Spi ro[ 2- benzof uran-1, 4' -p '-r|d|ne] (described in
J. Og. Chem 1976, 41, 2628), ~Ac

(descrlbed inJ. Med. Chem 199'
me (0/0): 408.2 (M-H+).

35, 958), 10 ES-MS

Amide coupling according to general procedure I:

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

- Acid: Benzo[b]thiophene-2-carboxylic acid,

LS-MS m/e (%): 350.2 (M+H").

Exampie 2
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[blthiophene-2-carboxylic acid,

ES-MS m/e (%): 380.1 (M+H").



15 Exanple 4 1 R5- Met hoxy- 2, 3-di hydr o-

1- benzot hi en-2-yl ) carbonyl]-3Hspiro

[ 2- benzofuran-1,4"'- piperidine] 20 Am de coupling

according to general procedure I: WO
WOZHBE7 51781 1PCT/ EP2007/ 063882 - 26 - Ani nei Clor 2007063882

3H Spiro[ 2- benzof uran- 1, 4T- pperi di ne] (described in

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

5- Met hoxy- 2, 3-di hydr o- benzo [ b]thi ophene-2-carboxylic

acid ES-Ms nme (%: 381.0E%Q%F@)} 5 5-Met ho3-di h

dro-benzo b th' hene-2-carbo Tic acid Fromthe .

G:‘e[mopi-@ob(yldmabdthbhé-yl)carbonyl]~3H—spiro{Z—benzofuran—1,4'-p1per1dme]

5- met hoxy- benzo[ b] t hi ophene- 25 carboxylic acid was

prepared 5-net hoxy-2, 3-di hy nzo [ b]

t hi ophene- 2- car boxyl i c aci uction using known

procedures. One exanple is M/ . 10Exanple 5

1'-[ (4- Met hoxy- 7- nor phol i n-4-yil- 13- benzot hi azol - 2-yl

) carbonyl11-3H spiro[ 2- benzof urd&n-1, 4' - pi peri di ne]

5  Amide coupling according to general procedure &
- Amine: 3H-$piro|2-benzofuran-1,4'-piperidine] (described in J. Org. Chem. 1976, 41,
2628),
- Acid: 3-Isopropoxy-benzo[b]thiophene-2-carboxylic acid (described in J. Med. Chem.
1992, 35, 958), '

10 ES-MS m/e (%): 408.2 (M+H").

15

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

20
Amide coupling according to general procedure [:



Am de coupling according to general procedure |I: 15 -
Am ne: 3H Spiro[ 2-benzofuran-1, 4" -piperidine]
(descri bed in J. Og. Chem 1976, 41, 2628), - Acid:

- Vet hoxy- 7- nor phol i n-4-yl - benzot hi azol e- 2-
WO&E‘?SE?T(S&ESCH bed i n patent W2003045385) Es_ﬁfﬂﬁwo&ssz

(% : 466.6 (MrH+). 20 Exanpkeee 1 [ (5-Brono-7-ethyl -
1 -benzofuran-2-yl)carbonyl] -3Hspiro
_ 2mhiea 36T Spiani2-beofurpi-p éf-piieriine] (d@cribed in J. Org. Chem. 1976, 41,

2§2@8/ 077811PCT1EP2007/ 063882 - 27 - Am de coupl i ng
ording to general procedure l: -

3%dnB|§+Met[1Q>Eyb23$rzldfydmabﬁnzpﬂd thigpbend- %hCF’F@PXXhéé@érI bed in
41 2628), 5 - Acid:
%%?5‘%0((%1 rg}le( ofura}? 2- car boxyl [ % acid ES-MS
boxylic acid
%%beng ur < 18%{[?6@/ !Ser Iﬂggﬁ%cgtﬁ'ﬁ@bﬁ&le -2-carboxylic acid was

prepared 5-methoxy-2,3-dihydro-benzo b]thlophene -2-carboxylic acid by reduction using

known procedures. One example is Mg/MeOH.

10 Example 5
1'~[(4—Methoxy—7—morpholin—4»y1—1,3—benzothiazol—2—yl) carbonyl]-3H-spiro{2-
benzofuran-1,4"-piperidine]

Amide coupling according to general procedure [:
15 - 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
WQO2003045385)
ES-MS m/e (%): 466.6 (M+H").
20
Example 6
1'—[(5-Bromo—7—ethyl—I—benzofuran—Z—yl)carbonyH—3H-sp'1ro[2—benzofuran—l,4‘—
piperidine]
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Am de coupling according to general procedure I: -

Am ne: 3H Spiro[ 2-benzof uran-1, 4T- pi peri di ne]
(described in J. Org. Chem 1976, 41, 2628), - Acid:
1H Benzoi m dazol e- 2- carboxylic acid, 15 Es'ﬂ@/ﬂyzgmmﬁsssz

WOCHIRIY 1834, 2 (Mr1-1). Exanple 8 11- |

(3- Met hyl- 1H benzi m dazol - 2~-g¢F)}carbonyl | -3H spiro
[ 2- benzofuran-1, 4' - pi peridine] WO

2008/ 077811PCT/ EP2007/ 063882 - Am de coupling
according to general procedu © o~ Am ne:

3H Spi ro[ 2- benzof uran-1, 4' - pi pe [
J. Org. Chem 1976, 41, 2628), ! :
5- Met hyl - 1H benzoi m da7ol e- 2- car Boxyl i ¢ acid, ES-MS
me (0/0): 348.1 (MFt). Exanpis
R5- Chl or o- 1H benzi m dazg| -2
[ 2- benzof ur an- 10 Am de
general procedure I: - Am ne:
3H Spi ro[ 2- benzof uran- 1, 4' - piperi di ne] (described in
J. Org. Chem 1976, 41, 2628),

Amide coupling according to general procedure I:

- Amine: 3F-Spiro[2-benzofuran-1,4'-piperidine} (described in J. Org. Chem. 1976, 41,
2628),

- Acid: 5-Bromo-7-ethyl-benzofuran-2-carboxylic acid

ES-MS m/e (%): 442.0 (M+H").

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

Amide coupling according to general procedure [:

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

- Acid: 1H-Benzoimidazole-2-carboxylic acid,

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]



- Acid: 5-Chl oro-1H benzoi m dazol e- 2-car boxylic acid,
ES-M5 me (96): 368.0 (M+Fr). 15Exanple 10
(1RS 3'"SR)-3!-Methyl -1 - [ (3-nethyl-
i nden- 2- yI)carbonyI] 311-spiro [2-benzof
Wofo‘l?"”'p’ﬁlberl din] -3-one Anide coupling accol?crl néﬂ 7g63882

general procedure I: WO 20@&8@77811PCT/EP2007/O63882
- 29 -  Amne: ,
(1RS, 3' SR) - 3' - Met hyl -3H-spi r - benzof uran-1, 4' - pi per
idin] -3-one (prepared accor o WO 9929696)
Acid: 3-Methyl-1Hindene-2-carb lic acid, ES-M5 nle

(0/0): 374.5 (MtFr). 5Exanple 11 6- Met hoxy-

[ (3-methyl- 1H i nden- 2-yl ) car bonyX] - 3H spi r o[ 2- benzof u
ran-1, 4' - piperidin]-3-one i occoupl i ng accordi ng
to general procedure |: 1 hne:

6- Met hoxy- 3H spi ro[ 2- benzo an- 134" - pi peri di n]
-3-one (prepared according to EP 722941) Acid:

i
- Amine: 3H-Spiro|2-benzofuran-1,4' plperldme] (descnbed in J. Org. Chem. 1976, 41,
2628),
5 - Acid: 5-Methyl-1H-benzoimidazole-2-carboxylic acid,
ES-MS m/e (%): 348.1 (M+H").
Example 9
1'-[(5-Chloro-1H-benzimidazol-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine]

N

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: 5-Chloro-1H-benzoimidazole-2-carboxylic acid,
ES-MS m/e (%): 368.0 (M+H").
15 Example 10
(1RS,3‘SR)—3’—Methyl—1’-[(3—methyl—lHuinden—Z—yl)carbonyl]—3H-spi1‘0[Z—benzofuran—
1,4"-piperidin]-3-one
o

o

Amide coupling according to general procedure I:



5- Met hoxy-1'-[ (3-net hyl - 1H-i nden- 2-y1) car bonyl] - 3H sp

i ro[ 2- benzOfuran-1,4"'- piperidinl -3-one Amde

coupling according to general procedure I: 20 -

Anmi ne: 5-Met hoxy-3H spiro[ 2- benzof uran-1, 4' ;R [

WO 2088351} descri bed in EP 722941) - Aci d: Fctisi e

3- Met hyl - 1H i ndene- 2- car boxyR¥e acid, WO

2008/ 077811PCT/ EP2007/ 063882 - 30 - ES-M5 mle (0/0):
-396In& ( (M8, FHR)-3'-edanipd é-spiBo [2-benzqfatan iy} miftegidin|-3-one (prepared

2, 3- bl { dinz2~yl carbonyl)-3H spiro
a%%’-r%gﬁﬁdgwggér%%%} -piperidin] -3- one 5 Anide
-QeifpBiMghgeldbimieng 2tcarbgeyisagld, pr ocedure 1:  Anmi ne.

1-l.- Spi &0 -2+ uran-1, 4' - pi peridin]-3-one
E%']p}fléﬁgrgé{(’?o%gagggﬁ?’ged in Oganic Process Research &
Devel opnent (2006), 10(4), 822-828.) Acid:

5 1H Pyrrol o[ 2, 3-b] pyri di neEQ‘“E%lF%xyl ic acid, 10 ES-M5
m %—ﬂ/lgéh%—13—fl(g:rﬂetﬁwlh—ﬁden—@-(ﬁfﬂa}%n}ﬂﬁﬂ—spiro[Z—benzofu_ran-1,4‘—

piperidin]-3-one

Amide coupling according to general procedure I:
10 - 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").

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

piperidin]-3-one
G
N

Q

o/

-0

Amide coupling according to general procedure I:

20 - Amine: 5-Methoxy-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one (described in EP
722941}
- Acid: 3-Methyl-1H-indene-2-carboxylic acid,
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6- Met hoxy- 1'-(1H pyrrolo
[2,3-b] pyridin-2-yl carbonyl)-3H spiro
[2 benzofuran-1,4' - piperidin]-3-one -0 15 Am de

I|n according to general procedure |:
woezo gy éﬁﬁjﬁ@'f{gﬁsssz

3H spi ro[ 2- benzof uran- 1, 41- pi peri
(preparation described in EP3@22941) - Aci d:
1HPyrrolo [2,3-b] pyridine-2-carboxylic acid, ES M
HY S k%) BUS.(MHHMBL- 1) . 20Exanpl e 15 6-
(2- Fydroxyethoxy) V- (1Hpyrrolo

[2,3-b] pyridin-2 yIcarbonE 3&tﬁ§p|ro [ 2-
benzof - uran-1, 4' - pi peri di n]-3-0ne

M%W@i@[@@]@@ﬁﬂ@@@@wﬂ 3H-spiro{2-beozefump lotk-piperidin]-3
coupling according to generg|,.procedure |: - Am ne:

6- ( 2- Hydr oxyet hoxy) -

3H spiro[ 2-benzofuran-1, 4" -
(preparation described_i
1H Pyrrol of 2, 3-b] pyri
me (%: 408.4 (M FH) .Y :

6- (2- Hydr oxyet hoxy)-1'-3H spiro

[ 2- benzofuran-1, 4" -pi peridin] -3-one
Amide coupling accordmg to general procedure I:

i peridin]-3-one
4011) 5 - Acid:
C Pc acid, ES-MS

- Amine: 3H-Spiro[2-benzofuran-1,4'-piperidin]-3-one (preparation described in Organic
Process Research & Development {2006), 10(4), 822-828.)

- Acid: 1H-Pyrr010[2,3~b]p}fridine-2-carb0xylic 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-Pyrroloi2,3-b]pyridine-2-carboxylic acid,

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

Example 15
6-(2-Hydroxyethoxy)-1'-(1H-pyrrolo[2,3-bipyridin-2-ylcarbonyl)-3H-spiro|[ 2-
benzofuran-1,4"-piperidin]-3-one



WOgpS(7
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to Preparation of N-nethylated |actone internediate:
To a solution of the substituted ortho-brono benzoic
acid (10.9 g, 50 mol) in dry THF (200 M) at - 78 C
n-butyllithium (1.6 Min hexanes) (100mmo

%F%e (3 h) and the resulting solutlon%xﬁﬁﬁqaﬁg&g&
stirred for an additional 2-Biat the sane
tenperature. Freshly distilled N-nethyl 4- piperidone
(7.91 g, 70nmmol) in dry hexg@ne (25 m) was 15 added
over 30 mn at the sane re. The m xture was
then allowed to stir [ fnal | y added to
ether (200 m) and wa e( ( he basi c (aqueous)
| ayer was extracted with ether ( 100 M) and the
aqueous | ayer was acidified w th)eoncentrated
hydrochloric acid (pH 2-3) an tracted with ether.
The aqueous sol ution was bdfTed for 1 h and was then

ARk eshiplifg Qccardin eH&Qﬁ)r&ie&ﬁfEIIﬂe (pH 9-10) with cold

aqueous sQdj um OXId The coI sal ut

-rAaRingr Oy (2 rawﬁw*%y PR ‘fl’&Pf'ﬁfft“s & %6“4%51];13 63 (preparation
RombEORGEICHH0410f or m extr act s were washed with water,

dried, concentr ye |J t. yellow solid whi ch

ik pHFDERO 2’3\@?”‘?1%? Fgf‘ ﬁlg’ eluting with a
Bradingei{%of408Q-{ 5% 8L hyl acetate-hexane to obtain 1

75 g (15% of N-nethylated | actone as white solid.

Y e L e L

2008/ 0778111' CT/ EP2007/ 063882 - 32 - (m 2H),
2.68-2.84 (m 2H), 2.84-2.85 (m 1H), 7.02-7.05 (m
1H), 7.19-7.22 (m 1H), 7.84-7.87 (m 1H); FIA-MS: o
236 (M+ 1)y Pre arati of anggrigine intermed :

Tq oHuti fin of th t hyl at | act one from ©
( g, +5 i TOr @ 10 m) f@;e
RddedBcyanogenbrom de ( O mol ) and e resultimig
sol ution was refluxed for\36 h. The reaction mixture

was extracted with 5% MCl (5 ml) and then with water

HrépaPatll: of Nlfne a@e{&ﬁ?&ﬁ@ BRIEdias: nas dri ed (anhy_dlr ous
concentrate 0] W SOl.l.
Wﬂé MR i SRS ARt DR PRt U A TR e THE
ek GH2GE 2ctnom&ymam§5$1 B (712 neof (It)hﬁnd)é)&wxsadded drop wise (3
s s R S S0 et P Easag ot S1aigia R of (i cebfperacure.
Besh8r Bstfildd NMine ?4 plpdRiore (7191(gyV0rhhdpo]) id diylheza®B(2p ml) was
S

PR TEA LI Y AT N

Wisiddfladded tetReri@ow ol )umdnvaler 4300 mi}i Therbasig {myveousT lpyer was

?%t}g%g%%ﬁ@ Féﬁg 59? ;i/ééodlfﬂﬂ (aggl %!fe) aqgg%uﬁéggﬂg 2]’\?%3? A gle(%ncentrated

HydrdBlogic a2id.( 5Hrm)| andfetracd&lwith ether. Bhe 4@@0@ sotion wap boiled for 1

ser ARl BRG] ik LB o sodium
kdddkcbktxc&d”[‘lm tdid vatém wasdapidlyreataaa widpddewodiry (ki P00 ml) The
%g‘ﬁ)glré fc%{({n})%w%x&gmg}g .91 Cv§ oGl k(ﬁﬁeﬁﬂﬁled to glve light

ive a sem SO naterial which f
wliowEolgbwiovie Waﬁiﬂ@ﬂ&dmtmﬁalp?élﬁﬂ@la ghitiog “Whtaigf@lel%)f 30-509%

Eil\@)g%e%t hg:%?xg?{#]gﬁcfr oxygfgn W%Pﬂsﬂleﬂlﬂaﬁéﬂﬂc%nzggwﬁﬁe solid. 1F1-

SMRs@@i OB 200 anEo): 81.68H 75 4, piperlised. If] (B-16he2.3% (spaitll 2.44-2.52
yell ow solid. 20 1H NWR (d6-DVSO, 400 MHz):

61.47-1.50 (m 2H), 2.03-2.10 (m 2HO, 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, J = 8.4 Hz, 1H), 7.20 (s, 1H), 7.69

(d, J = 8.4 Hz, 1H); 13C- NWR (d6-DVSO, 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-M5 264.3 (M + 1).
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25Exanpl e 16 5-Brono-r-
[ (3-methyl - 1H i nden- 2-yl') carbonyl [ spiro[i ndol e-3, 4" -p
i peridin]-2(1H) -one Am de coupling according to

WO_%%(%%[?%H_ procedure |: WO 2008/ 077811PCT/ EPZ2QQ.40983 38352

Am ne:
5- Brono-spi ro[ i ndol e-3, 4" - pi-p2ri di nl- 2(1H) one
(prepared described herein bel ow -

(8% B/Hﬁ 12)48- 284 (nm2&He2.84-2 8P hox yﬂi) -3 @, (HEQHW Hi-827 o 1HD,
% ('W‘igf) EIA5L\/135023'% R 9

pi perl |n1 (1H) one 15
¢ g petizgdent ane hydrochl ori de 3:

oa{garhq oﬁ%mle(ﬁ% J@ate@l&oﬂpﬁam%gv@a% o8 FERPcorotorm

m xe round- batt om f1 ask
(é(angl)mg@@dmd[ qyalpcgeplmgng@ﬁq(é@ Fywf) and the resulting solution was refluxed for

313 'h5Tﬂ% \A%E&Rﬁlqnﬁﬁﬂé apeskansd wi 9soaht oF indlenf #enQvigh wilerl( 2.5

and the sol ution was heated w

rhlﬁ. tch@r(fgrrgﬁtplppprh‘gasa@rleﬂd@rﬁ@ RSSO ) g ﬁglcelpcrated to give a
HRIERFLOAEE SIAROE BRI, S0kt it
tp Flie 851 PO (B APBRLEROTP UL OB FYEE OF MR (DA,
400 MHz): $1.72-1.76 (m, 2H), 2.22-2.30 (m, 1H), 3.48-3.60 (m, 4H), 7.09-7.11 {m, 1H),
7.11-7.28 (m, 1H), 7.89-7.92 (m, 1H); IR (KBr): 3492, 3043, 2216, 1760, 1602, 1478 cm-1.
Preparation of 6-(2-hydroxyethoxy)- 3H-spiro{2-benzofuran-1,4"-piperidin!-3-one:

The above cyano-piperidine (1.23 g, 5 mmol) was heated with ethylene glycol (5 ml) and
sodium hydroxide (0.82 g, 20.5 mmol) for 15-20 min at 130 °C. Most of the ethylene glycol
was removed by distillation under high vaccum. The residual reaction mixture was diluted
with water and extracted repeatedly with chloroform. The combined organics was dried
and concentrated to give a semni solid material which was purified over A1203 column
upon elution with 5-7% MeOH2CI2 containing NH3 {aqueous) to yield 789 mg (60%) of
6-(2-hydroxyethoxy)~ 3H-spiro[2-benzofuran-1,4-piperidin}-3-one as pale yellow solid.
IH-NMR (d6-DMSO, 400 MHz): 81.47-1.50 (m, 2H), 2.03-2.10 (m, 2HQ, 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-DMSQO, 100 MIiz): 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

Ve

o]

Br NH

Amide coupling according to general procedure I:



3 as white solid in quantitative yield. 1HNVR (CD30D,
400MHz) 8 3.0 (s, 3 H); 3.45 (br s, 2 H); 3.62(br S,

2 H; 4.07(br s, 4 H. 1,2-Benzo-8-nethyl-3

8-di azasoiro 14,51 decane-4-one 5: WO  perEP2007/063882

WORMB8T¥811PCT1EP20071063882 - 34 - A sol ution of

10

15

20

oxindole 4 (6.25 g, 47 mol }3¥n THF (500 M) was
cooled to - 78 Cand to it a solution of sodium .
- hexamstiyhoispirb Hadae 34 8ipg;idiaBB(ikoiny (PreparEdesgilrdheyein
belas’) added drop wi se under N2 at nosphere. After
- Scide BiMighdtl H-ndgn€2fcarboxBicarid, N-net hyl bis ( 2-
@%gﬁ"?mghm ri?* hydrochl oride (9 g, 47 mmol) was

S sol o‘I’L e reaction 5 m xture was stirred
at - 78 Cfor 1 h and at roomtenperature for 24 h.
After quenching with H20 (90 m ), the m xture was
extracted with ethyl acetate (3 x 100 nml). The
organi c extracts were washed with brine (25 m),
dried and the solvent renoved in vacuo. Silica gel
chr omat ogr aphy (5- 50% MeOH CH2C12, gradient) gave 69
(57% of 5 as a solid. 1HNVR (CD30D, 400MHz) 6
1.84(m 2 H; 2.51(m 2 H); 2.62 (s, 3H); 3.02(m 2
H; 10 3.37(m 2H); 6.82(d, 1 H J = 7.68 Hz);
6.94(t, 1 H J =7.58 Hz); 7.12 (t, 1 H J =7.7 Hz);
7.26 (d, 1 H J =9 Hz); 9.27(br s, 1H). 15 A
solution of 1,2-Benzo-8-nethyl-3, 8-diazaspiro [4,5]
decane-4-one (6.3 g, 29.1 mml) in CH3CN (100 m ) and
MNe@hhof- pimipdukes,4 gopailinl2(1HEowe and NBS (7.8 g, 44
nmol) was slowy added with stirring. The reaction
m xture was stirred for 3.5 h at 0C nt was
renoved by vacuo. The r§§|d e was pur d by silida
ﬁmmm%graphy—fz - %rtl/eo CH2CER) =t 0 gi yex6-X
as a gblid. The solid corrpoun was di ssotved in
acet af¥' 20 (600 m) and wash& with saturated aqueous
NaHCO31 sol ution, dried (Na28Q4). Evaporation of the
sol vent in vacuo gave 4.2 g (479 of 6. 1HNWR (CDBODI

/
N

400MHz) 6 7.51(d, J = 1.8 Hz, 1H), 7.35(dd, J = 1.9
and 8.2 Hz, 1H), 6.81(d, J = 8.2 Hz, 1H), 2.93(m

2H), 2. 67(m 2H), 2.41(s, 3H), 1.8R(m 4H). 25 /
5- Br ono- 1K 2- di hydr o- 2- oxospiro '
4/ - pi pery dipei -1/ -methyl 6(4.6 .
n chl orof orm ( P8Q \>xand treated Wi
=0209.5 mmol ) at =R
m xt ure s heated to reflux fori24h. The reaction H
m xture,was cool ed, diluted witzh methyl ene chloride®
(300 m ) and washed with 10 % aqueous K2CO3 sol ution

(2302 Ay A8 SLp G MbigrgRs drl ed (Na250)

fied
Bdrhiicacid)@l0.0cgy 0 Sraeld gnd phio f@mﬂd@qgl\gé@%lg;k@é%gy{e% i a 250 mi
S8 P D20l ifch Ry OchBE e kM. 6 CHIoAS s AQRMER)

an

airobMride@ 1 B2 gy M1 mpl)=wig, agdq,@ndm SOngiloglgﬁ(% e:ztpéj w1th rmagnefic

Sislh MoR ) e LRGN cAblonuuke RA(RIredEd (o0 120 for 20 min and fnally

allowed to cool to room tempcrature before the solvent was evaporated in vacuo to afford
3 as white solid in guantitative yield. IHNMR (CD30D, 400MHz) 8 3.0 (s, 3 H}; 3.45 (br s,

2 10); 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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- 3_5 - -Bronao- iro.-2 1H)-one 2: 5-Brono-1,
2- di hydr o- 2- oxospiro [3Hindol e-3,
4/ -pi peridine]-1/-cyano 7 (3.3 g, 10.8 nml) was

suspended in ethylene glycol (10 m Th
WOF?”@EQW@HI in NaOH (1.8 g, ZS nm()I) an)d hea?e?ciﬂgﬁ%{%g}‘%§82

for 15 mn. It was diluted w4 h nethylene chloride
(500 5 M) and washed with 10% agueous K2CO3 (2 x 100
Angplutibhef oxjgdxﬂe ¢ (6.2y prd7warsold i EHP ?ﬂ@zﬁ@a\)ﬂ g9fded to — 78 Cand to it

ent at nd r [
aéﬁl?‘g‘ %gr aphy %’kﬁ%‘% % trg%ag\}llé{rg@égﬂ U waﬁ added
desyr wist enden NtZeltrsgmhdrelA%erg - 7% fostp mim gIgmethylbls 2-

IQ%NI?LRL’, %Qm% Eﬂ'dl%gﬂlwg (96g l@n‘@lﬁ&f w9 adliﬂi a%&ohfét Tﬁeﬁe&?’ﬂon
n@x@rdizgs smH):d at4 OBC [l }gandlq,q romemg;rzg@(e r 2211_][) er quenchmg

v&%&%@r@f O%% Qm%tu@ezl‘&(lr%] éexég&edl\iﬁé?gtgﬁ] aig:gﬂe {3x 3?:[33 IM\}(RT he organic
em@:tswsere m@e@ withbrine 42 rnlpﬁarzqi ané@hﬁgs? veg?renge in vacuo Silica gel
c@&@&a‘c@%@% E%o%&?ébﬁft%ﬁrdrﬁ gradﬁnt)\"—glw : (5hhe) 4f 5& a thd

C, 50.87; H . 15Exa
IFNBVIRECBPODL KBGNitiehd 2.34(n), @eﬁlb 8ayim.gilk8-62 (s, il 3 G 2 )

SGEhEr A1) pPochREPg 1 PR, 6 A AGIIROPSt PR);OALCL ARG 7t

7d6ndens; 1+ A Fpi $BHbos, ABD., 20 - Aci d:

3- Met hyl - 1Hi ndene- 2-carboxyl c acid, ES-M5 ink (%:

342.5 (MrH ). Exanple 18 |'-(1H Pyrrolo

[ 2, 3-b] pyridin-2-ykarbonyl )spiro[indene-1, 4" -piperidi
ne] WO 2008/ 077811PCT/ EP2007/ 063882 - 36 - 0 Amde

coupl i ng accordi ng to general procedure I: Am ne:
gﬁéoég) L'Zn% o 2-GxosPir @ S AR 3, 4'-pipeMGhé:-1'methyl 6:
py yl'ic acid, ES- MS

ink (9 : 330. 4 (Mt f % 10
A solution of 1,2-Benzo-8- methy 8-diazaspiro 14, 5] decane-4-one (6.3 g, 29.1 mmol) in

CH;CN (100 ml) and MeOH (5 ml) was cooled to -5 ® C and NBS (7.8 g, 44 mmol) was
slowly added with stirring. The reaction mixture was stirred for 3.5 h at 0°C. Solvent was
removed by vacuo. The residue was purified by silica gel chromatography (2 - 20 %
MeOH/CH,ChL) to give 6 g as a solid. The solid compound was dissolved in ethyl acetate
(600 ml) and washed with saturated aqueous NaHCO; solution, dried (Na,SO,). '
Evaporation of the solvent in vacuo gave 4.2 g (47%) of 6. 'IINMR (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-dihvdro-2-oxospiro [3H-indole-3, 4’—piperidine]-1’—cvano 7

5-Bromo-1, 2-dihydro-2-oxospiro [3H-indole-3, 4/-piperidine]-1'-methyl 6 (4.6 g, 15.6
minol) 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;SO4) and concentrated, the residue
was purified by silica gel chromatography (0 — 5% MeOH/CH,Cl,) to gave 7 as a solid3.9 ¢
(82%%). 'HNMR (CDCls, 400MHz) 8 7.52 (d, ] = 1.8Hz, 1H), 7.37(dd, J = 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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WO 2008/ 077811PCT/ EP2007/ 063882 -37- Clains 1. A
conpound of the general formula (1) (1) wherein
5Xis 0 and Yis CH2, or Xis 0 and Y is C=0, or Xis
C=0 and Y is NR6, or X-Yis CH=CH, or X-Y is

WO008{43%81ls C=0 and Y is 0, or X is CH2 and \?qTéxp&ggg/osjssz

or Xis CH2 and Y is O; Aissselected fromthe group
consi st ng of V\D 2008/ 077811PCT/ EP2007/ 063882 - 38

5-Bromo-1, 2-dihydro-2-oxospiro [3H-indole-3, 4'-piperidine]-1"-cyano 7 (3.3 g, 10.8
mmol) was suspended in ethylene glycol (10 ml). The mixture was treated in NaOH (1.8 g,
45 mmeol) and heated to 130° C for 15 min. It was diluted with methylene chloride (500
ml) and washed with 10% aqueous K,COj3 (2 x 100 m). The organic layer was dried
(Na,SO4) and concentrated and residue purified by silica gel chromatography (30%
MeOH/CH,Cl) to gave 2 as a light ceramic white solid 1.8 g (60%), mp 256 — 258° C.
'HNMR (DMSO-de, 400MHz) & 10.6(br s, 1H, NH), 7.57(d, ] = 1.84Hz, 1H), 7.36(d, ] =
8.2Hz, 1H), 6.79(d, ] = 8.2 Hz, 1H), 4.05 (br s, LH, NH), 3.06(m, 2H), 2.84(m, 2H},
1.64(m, 2H), 1.55(m, 2H), *C NMR (DMSO-ds, LOOMHz) 8 180.93, 140.64, 137.98,
130.42, 126.75, 113.20, 111,45, 46.24, 40.92, 32.94. Anal.Calcd for CpI113BrN,O: C, 51.26;
H, 4.66; N, 9.9. Found: C, 50.87; H, 4.91; N, 9.67.

Example 17
1'-[(3-Methyl-1H-inden-2-yl)carbonyl]spiro[indene-1,4"-piperidine]

s

(]

X

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—1)]pyridjn—Z—ylcarbonyl)spiro[indene— 1,4'-piperidine]



R1, R2, R3 and R4 are each independently hydrogen,
hal o, 5C16-al kyl, optionally substituted by OH

Cl 6-allcoxy, optionally substituted by OH, or

hal 0-Cl 6al I coxy; le and le are each |ndep§@?ﬁﬂhkmmﬁ&n

WORYHOGEE or nethyl R6 is hydrogen or Cl1

5

10

i s hydrogen, G _ aIkyI opt Bonal | y substituted by CN
or OH, or -(G _ aIkerne) C(0)-NrRal I 6; R8 is

hydr ogen, 15 Cl1_6- al koxy,
2008/ 077811PCT/ EP2007/ 06
- (Cp6-al kylene)-NR Rd/~—
benzyl, optionally su SI
hal o- C16- al kyl , C16- aIkyI C16- al
hal o- C16- aIIcoxy, nitro, or cyano,=dr 5phenyl,

0 tlona |t|t (or nore hal o,
%ﬂéf’ﬁfo ey ég}lﬁ%%ﬁq gceg%G alkoxy,
hﬁhﬂa@@ﬁebmkmxy4=pqtn®mfbr cyano;
- Acid: 1H-Pyrrolo[2,3-b]pyridine-2-carboxylic acid,
ES-MS m/e (%): 330.4 (M+H").

e) - C(0) R,

ne or nore hal o,



RO i s hydrogen, halo, Cl6-al kyl, or Cl6-al koxy; Rl is
hydr ogen, hal o, C16-al kyl, C1, 6-al kory,
hal o- Cl6al kory, or -0-C240-al kenyl; 10 RHis
W ’)&g it} “hal 0, C16-al kyl, or Cl-6-al koxy; p¢r/Rer08d3ss2
are bound together to forn1a ring wth the benzo
noi ety, wherein R10- - R11- is?%~0-(CH2)--0- wherein n
is 1or 2; R2is hydrogen, Cl6-alkyl, optionally
substituted by CN or OH, 155 -aIkerne)-NRth,
-(Cl6-al kyl ene)-C(0)-NR R3 0-benzyl, optionally
subsitituted by one or nore hal o, hal o-Cl6-al kyl,
C16- Akdypour@lhf itad geoeralformaladl)C16- al koxy, nitro, or
cyano, nitro, 20hal o, cyano, C1-6-alkoxy, :
hal o- C16- al knty, hal o- C16-al kyl, R
"~ 25-(Cp6-alkyl ene)-C(0)Rf, phe
subsitituted by one or nore ha
C16- al kyl , Cl16-alkoxy, hal.g-8}

optionally
- C16- al kyl-
5 koxy, nitro, or

cyano, (CpS al kyl ene) - Rm | 4 wherein Rrn
is phenyl, a 5- to 6- nenbex-o heté?oaryl 4- to
6-nenbered R? R®
A
wherein
XisOand Y is CHy, or

XisOand Yis C=0, or
Xis C=Oand Y is NR®, or
X-Yis CH=CH, or
X-Y is CH,-CH3, or
XisC=OandYis O, or

X is CH; and Y is NR®, or
Xis CH; and Y is O;

Ais selected from the group consisting of



30het erocycl oal kyl or 3 to 6-nmenbered cycl oal kyl,

each optionally substituted by one or nore hal o,

hal o- Cp6- al kyl, C16-al k5, Cp6-al koxy,

- hal o- C16-al koxy, nitro, or cyano, or NRnR
WO GEY T2 1P EPR00 71063885 - 40 - or RL1 TGHERRess?

are bound together to forma3i8i-ng with the benzo

noi ety, wherein R 1-R12- is-0-(CH2)"--C(0)-, or
-0-(CH2)cpe whegsein nis 1 gt 2; 5 Ra, Rb, 12R%and

125 Qe eqch i depend%gbl 10
-(Cl'6~>8 g Rl R, agnd R a N
i ndepend yor ogen or , 10or &57/

e 8 trogen RE“WANEh they
are bound!f.-orm a five or siXweznmenbered. heteroc
conprisin& ?ne or two heteroa%gps selected-fronwiae :
group of ni @ogen, oxygen and ‘Sul fur; le, Rd, Rg, Rh,
|l e and R are each i ndependently hydrogen,

15C1. 6-al kyl, -€(0)12e, or rS(0)2le wherein R®’is gs
seleﬁked irom ["he groqgoof ydrRPen, Cl.gﬁalk |, apd

' AN \>. _/
1 O e} : 11 N 1
R R
R'IZ ~ .

12 \R7 R
(d) (e) B
R 8
R10 R
>
. "
R NN

RY, R%, R? and R* are each independently
hydrogen,
halo, '
5 C).¢-alkyl, optionally substituted by OH
halo-C¢-alkyl,
C).¢-alkoxy, optionally substituted by OH, or
halo-C;salkoxy;

R® and R® are each independently hydrogen or methyl;

10 - R®is hydrogen or C,¢-alkyl;
R’ is hydrogen,
Ci.s-alkyl, optionally substituted by CN or OH, or
-(Cys-alkylene)-C(O)-NR°R"
R%is hydrqgeﬁ, :
15 Cr.¢-alkyl,
Cy.¢-alkoxy,
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20phenyl, optionally substituted by one or nore halo,
hal o- C1_6-al kyl, G _6-al kyl, Cl.6-all coxy,
hal o- Cl1. 6- al koxy, nitro, or cyano; or 12° and Rd, or

‘w65&m8ﬁ§1R together with the nitrogen to mhlﬁ@nﬁﬂﬁymmﬁmz

A7E*B00hd forma five or six membered het erocycl e
conprising one or two heteroatons selected fromthe
group of nitro oxygen and sulfur; 25 Rf is
seledﬁedﬂkﬂ@nﬂ%ﬁéRgroup of hydrogen, CLI.6-alkyl,

Cl 6 I gmyl optionally substituted by one
no?e %kﬁﬂm9ﬁ§F2 aIkyI 30

l k
hal obe@;ylsomon@wubww‘fé Yome OF BRE: a%ﬂa hg 1Nk, Cre-alkyl
phar nacwtlﬁ@xmaﬁpegpm&,enﬁw 5;@}@@; gof. 2.The

compound of fofmula (1), according rei
VO 2pvergrienalbeub EP‘QW‘?W%?OT%&’&; @F%za]k)vf-‘\z’gﬁafr?&kﬂ

R4 are eachii %ﬁﬁdﬁpmw W@ e Byantal 0, or
C]_6- alga' (ggtlon mh tituted by OH 5 3.The

Boﬁp%ﬁﬁﬁﬁafakbﬁhﬁﬁgw P§ at P ng to claim1 or 2, -
WGE By dRY, Hafo, m(g%mglenalo%&dm k3 k-alkop, h@]ﬁeﬂlllsyalkoxy, or

substi tut ed by or OH, or
(Cl-@%%ﬁ'éﬁ%‘)‘ C(0)-Nab, 10wherein le and R" are
eHGHhyASIRASHS O LMlidY 8f agenlkexy; CL. 6- al kyl .

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

RY-RM. is —O-(CH,)—O— wherein nis 1 or 2;

. R s hydrogen,

Ci-s-alkyl, optionally substituted by CN or OH,
~(Cy¢-alkylene)-NRER",
-{Ci. s—alkylene) -C(O)-NRR

-O-benzyl, optionally subsitituted by one or more halo, halo-Ci6-alkyl, C 6—alky1,
Ci-s-alkoxy, halo-C;¢-alkoxy, nitro, or cyano,

nitro,

halo,

cyano,

Cr-s-alkoxy,

halo-Ci_¢-alkoxy,

halo-Cy_¢-alkyl,

-(C1_6—aikylene)-—C(O)Rf, -

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

-(Ci-s-alkylene)-R™,
wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-membered
heterocycloalkyl or 3 to 6-membered cycloalkyl,

. each optlonally substituted by one or more halo, halo-C; 6—alkyl
Cys-alkyl, Ci6-alkoxy, halo-Ci ¢-alkoxy, nitro, or cyano, or
-NR"R%
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4. The conpound of fornula (1) according to any one of
clains 1 to 3, wherein R8 is hydrogen, Cl-6-alkyl, or
15C1-6-al | coxy, (Cl_6-al kyl ene)-Nad, wherein | e and

ach independently hydrogen, or -S(Op2fer2007/063882
wauRLFaf

I'n Re is selected fromthe group of hydrogen,
G _6-al kyl, or phenyl, option#l1y substituted by one
or nore Qalo, hal o- C16-al | cyl, Cig}glgyl, ) .
1R b 2ail RG e bowak sogether toopm Raing Wit the BEnzg maishy pierein
(Cl_§pakkyliene) - GRS~ ‘ein Rf is selected from
t he g§ogb 5$,hya§£ eﬁ, Cgbg{alkyl, 30C1_6- al koxy, or
phenyl, optionatF4P)sB&ti-Put®®d by one or nore halo

hal 0- C1_6- al kyl . oGk183.a0 GheYein B@) 100:G1_6- al koxy,
nitro, or cyano; benzyl, optionally subsitituted by

BAR O andReirnench indepenslertiu ol kyl, WO

2008ﬂﬁﬂ&§ﬁ}PCT/EP2007/063882 - 42 -
Cis-alkyl,
-(Cy.¢-alkylene) “NR'R},
wherein R¥ and R' are each independently hydrogen or Cy.s-alkyl, _
or B* and R®, or R'and R together with the nitrogen to which they are bound form a
five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
RS, RY, R% 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,
Cis-alkyl, and
phenyl, optionally substituted by one or more halo, halo-C;¢-alkyl,
Ci-s-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;s-alkyl, C;¢-alkyl,
C1.¢-alkoxy, halo-C;6-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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Cl_6-al koxy, hal o-Cl1_6-al koxy, nitro, or cyano, or
phenyl, optionally subsitituted by one or nore halo,
hal o- C1_6-al kyl, Cl1 _6-al kyl, Cl1_6-al koxy,

hal-0o-Cl 6-al koxy, nitro, or cyano. 5 5. Th d3es2
WO00BBF A a (1) according to any one .of claﬁﬁs @ to g

wherein R8 is hydrogen, Cl_6-4dl-kyl, or G _6-al kory.
6. The conpound of fornmula (1) according to any one of
gl, & ahd RHars cackhiedepiendd®8yi s hydr ogen, or

Cl—@hgﬁ pcy. .10 7. The conpound of fornula (I)
accordi to any one of clainms 1 to 6, wherein le is

hydrigd@®r hal o, Cl1_6-al kyl ‘or Cl-6-al koxY. 8. The

conpouPslkedy, spiomilysubitiuad bpOBi.ng to any one of
claims 1 to 7, wherein 15 R' is hydrogen. 9. The -
conpound of formula (1) according to any one of
claims 1 to 8 wherein Ru is hydrogen, G _6-al kyl,

gpt i ﬁﬁ@éo&%oﬁﬂ@ﬁ fobHEB A R¥cdiin® o &ikn 1 or 2, wherein
20- (G _6-ancyl ene) - NRgRh, wherein Rg.and Rh are each

Rn@e@kﬁ@ﬁﬁi!y hydrogen, Cl_6-al kyl, or -3(0)21e,
\Aher@tﬁna@%, dptiosgllyaabeeuitd BpCkydngen, 25C _6-al kyl,
and phenyl, "optional |,yv,substituted by one or nore

hal o;(Chaibvler) 6 QX R>C1_6-al kyl, Cl_6-al kory,

hal 0- C1_Greadi RX¥nd KF dré Each Gidepytiealy hydrogen or Cj.g-alkyl.

-(CG _6-al kyl ene)-C(0)-NR3123, wherein 123 and R3 are
each i ndependently hydrogen, 30 :
-(Cl_6-al kyl ene) - NRKRI,

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

R%is hydrogen, .
Ci-g-alkyl, or
Cl-s-a]kOXY,
-(Cy¢-alkylene) -NR°RY,
wherein R° and R® are each independently
.hydroge‘n,
-C{O)R’, or -S(0).R’
wherein R° is selected from the group of
hydrogen,
C.¢-alkyl, or
phenyl, optionally substituted by one or more halo,
halo-Cy¢-alkyl, Cys-alkyl, C,.¢-alkoxy, halo-Cj.¢-
alkoxy, nitro, or cyano, -
(Cy.¢-alkylene)-C(O)R',
wherein R is selected from the group of
hydrogen,
Crs-alkyl,
Ci¢-alkoxy, or _
phenyl, optionally substituted by one or more halo, halo-C).¢-alkyl,
Cy.¢-alkyl, Cy¢-alkoxy, halo-C, ¢-alkoxy, nitro, or cyano;
benzyl, optionally subsitituted by one or more halo, halo-Cy.¢-alkyl, Cie-alkyl,



WO 20081077811PCT/ EP20071063882 - 43 - wherein Rk and
RI are each independently hydrogen or Cl1 _6-al kyl, or
Ri and 11) together with the nitrogen to which they

are b d forma five or six nenbered het ergacyBpRo7/063882
R
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ng one or two heteroatons selected fromthe
group of nitrogen, oxygen and2sul fur; -0-benzyl,
optionally subsitituted by one or nore hal o,
hal o- Cl4:alalkpky, hilgt G- CIkGYaMI@ oSG 74T PF 0, or cyano,
nitr : it sv@nalok 8¥%Yo hdle hetoQ, LaliH) C:oxalkyl,
hal o@%ﬂﬁg@g‘ﬂ‘%ﬁﬂg?n%%%ygnsﬁ ene) - C( 0) W e G
is O _6-Catdablyky, halwet:-wallpRomiiro, §F ANyl , optional |y
substituted by one or nore hal o, halo-C _6-alkyl,

Cl1_6-al kyl, Ci.6-al koxy, hal o-Cl_6-al koxy, nitro, or

gyanthe BR§BYAd ofBirh @8 a)laycoading ird arywhe df dyincrigody whoeie
hal o, hal 0-Cl1_6-al kyl, Cl_6-al koxy, hal o-Cl_6-al koxy,

RY & rdraen, @y 3alkyl, 20 Of Galoay.kyl ene) -Rin, wherein Rmis
phenyl, a 5- to 6-nenbered heteroaryl, 4- to
6- nenber ed het erocydoal kyl or 3 to 6-nenbered

g.y(:l ﬁ’?el c%}éllp’ound of formula (I) according to any one of claims 1 to 5, wherein

R’ is hydrogen, or Ci¢-alkoxy.

7. The compound of formula (I) according to any one of claims 1 to 6, wherein

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

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

RMis hydrogeﬁ.

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

R" is hydrogen,
C1¢-alkyl, optionally substituted by CN or OH,
(Cy¢-alkylene)-NRER", wherein R® and R are each independently
hydrogen, |
Crs-alkyl,
-C{O)RS, or -$(0O)2R", wherein R’ is selected from
hydrogen,
Cy.¢-alkyl, and
phenyl, optionally substituted by one or more halo, halo-C,-alkyl,
Cy¢-alkyl, Cy.¢-alkoxy, halo-C,-alkoxy, nitro, or cyano;
-(C,6-alkylene) _C(O)-NR'R/, wherein R’ and R are each independently
hydrogen,
Cis-alkyl,
—(Cl_ﬁ-alkylene)—NRle,
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and
WORHEATR t ogether with the nitrogen to whic

each optionally substituted by one or nore hal o,
hal o- C1_6-al kyl, Cl_6-al kyl, Cl_6-al koxy,
hal o- C1_6-alkoxy, nitro, or cyano, -or 25 wherein Rn

R _are each independently hydrogen, Cl_6 @f,ﬁﬁgﬂg.ﬁ@gsm

]Fw they are
bound forma five or 30six nef¥bered heterocycle
conpri sing one or fwo r;eteroatons sel ect ed fromthek
group of ni twhegemR* Bl ers cachdindenepdantly hpdrogeneor Cie-allyl,
conmpound, of j ACCALH i PELAIN form a
cl ai ns 10r?{)ar&f?i§\';{ﬁ%a;ﬁ1ee|§hr)t&u [ sﬁﬁ %?‘832??% _6-al kyl,
optional |y $ubst it memdeisqd herrosyclaygmpssing oge g1 Ripptereptoms
WO 2008/ 077§éli%?g{r(gg@%)%éﬁﬁgﬁggogenfl&{rgenvm,grsayﬁﬁ; Rn and
y

R are each independent drogen, of "Rn and R :
t 0gelBin i, bftidAfy QitkkiRAETbY shewhtingdie hdi@yhair-€, ballyloC: c-alkyl,

forma five_or si red _heterocycle conprising
one or t "m%gq‘gehﬁmgﬁyeﬁ?@d%?%%’the group of
ni treigen, oxygen. 11. The conpound of fornmula (I)

'ac_colga%ng to any one of clains 1 to 10, wherein 10 X

is Oand Yis CH, and Ais selected fromthe group
cons¥¥88¢ng of (a), (b), (c), (d) and (e). 12. The
conmpauhgkedy, formul a (1) according to any one of

cl ai}g‘:’ﬁo"(]:gt ALY wherein Xis 0 and Y is C=0, and Ais

(f) YA
- halo-C,-alkyl, . :
—(Cl-s;élkyiene).,—C(O)Rf, wherein Riis
Cy.g-alkyl,
Ci.¢-alkoxy, or
phenyl, oﬁtionally substituted by one or more halo, halo-Cy.-alkyl,
Cy¢-alkyl, Cy.¢-alkoxy, halo-Cy¢-alkoxy, nitro, or cyano, )
phenyl, optionally subsitituted by one or more halo, halo-C.s-alkyl, Cy.s-alkyl,
C,.¢-alkoxy, halo-C,¢-alkoxy, nitro, or cyano,
" -(Cys-alkylene)-R™, '
wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-membered
heterocycloalkyl or 3 to 6-membered cydloalkyl,
each optionally substituted by one or more halo, halo-Cys-alkyl,
Cy.¢-alkyl, Ci.¢-alkoxy, halo-C.¢-alkoxy, nitro, or cyano, or

-NR"R®,
wherein R” and R° are each independently
hydrogen,
Cre-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,
Cr-6-alkyl, optionally substituted by CN or OH,
Cl-s-alkOXY, or
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13. The conpound of forrmula (I) according to any one
of clains 1 to 10, wherein X is C=0 and Y is NR6, and
Ais (f). 14. The conpound of forrmula (I)
according to any one of clainms 1 to 10, whep®&jRprtros3ss:

WORHSPEE R -CH and Ais (f) or (g). 15. The compound

of formula (1), which is sel<e®ted from1l -
(1- Benzot hi en- 2-yl carbonyl) -3Hspiro
[ 2- ber?af,uran-1,4 -piperidind , 1 - [(
7- Met hoxy- | -begnzoi d en- 2, - GRkpenyl] -3H-spiro
[ 2- benzd’%ﬁfeérhﬁlfﬂﬁi ﬁdpillerﬁg%ﬁhé%{%éf ZS{RP
[ (5- Met hoxyhPqr8geh, hydr o- 1- benzot hi en- 2- yOcar bonyl | - 3H
-spiro[ 2- be;%o_fa#{s,ﬁn- 1,4 - piperidine], 1 [ (

- ethyl "1 -benzof uran-2-y1) car bonybl ] - five
- 311- spiar&" 2adbBhtgEhenwith thenitrogsp freyhigh ey are bound form a five or
5- Chl or 0- 1H- g &b EbmpALROSN dr twd hdrefRitont selected
[ 2- benzof ur sﬁ.ilﬁg,‘ﬁﬁg.fg‘?‘é%%f’fﬁcne] I,n%so'p@ ' -
(1 RS, 3' SR) - bmMbeigyouplof niff@Eepegen- 1H- i nden- 2-y1)
carbonyl] -3Hspiro [ 2-bertzofuranl, 4'-piperidin]
-3-one, or 6-Methoxy-r-(1H pyrrolo [2, 3-bl , .
pi.r i Hhraompphindebionyia (DRcarding 60 15955 Hgalﬁlmsa‘ﬁf’f?nw}lmm

RiiP@ahﬁiY'llCH?%aBHe- -45 - 16. A process for the
preparati on of conpo

unds of fo la, (]l cording to
dlinselncted frooibe EXURGORHELISIOE ) oé)ﬂ&)a&‘s)i 3?5‘8 é@ * conpound
of formula (Il): R3 IT with a carboxylic acid of the
formula Il OH 0 A wherein Rl to RS', X Y and A are.
4% JElRg gempond ef formui (1) apgordimgig Wo%ﬁd’%gslf*“?%rtﬁmoa‘%e%m

68761 s £EQ024M AREFPdr €).aims 1 to 15 for a use in
the prevention or treatnent of dysnenorrhea,

hypertension, chronic heart failure, inappropriate

$6CT Bhd QtRlund B8 RRARESII Nacchiditgio @y sreas ichimylephifovhaein
syndrone, obsegsive p?gpulsive di sorder, anxiety and

ipreSsndd WNEorddrs's

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

X-Y is CH=CH, and A is () 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-berizothien-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 12-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'-(1 H-pyrrolo [2,3-b]pyridin-2-yicarbonyl)-3H-spiro [2-benzofuran-1,4'-

piperidin]-3-one.
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15 18. A pharmaceutical conposition conprising a
compound of formula (1), according to any one of
claims 1 to 15. 19Use of a conpound of formula (1),
according to any one of claing 1 to 15 for 20 the
preparation of a medicament for t treatment of a . .
16i skasweseloetheaueraraion ol OgPeUsis @ 3 @bﬁ‘:&?rdm&t% claim 1,

dysnenorr hea, .hypert ensi j art failure
TR SP o BABSLA £ LR A B, e ol ure
cirrhosis, nephrotic syndrone, obsessive conpul sive
di sorder, anxiety and depressiveg disorders.
1 R ‘

R

with a carboxylic acid of the formula I1I

wherein R to R>, X, Y and A are as defined in claim 1.

17. 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.

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

according to any one of claims 1 to 15.

19 Use of a compound of formula (T), according to any one of claims 1 to 15 for
the preparation of a medicament for the treatment of a disease selected from the group

consisting of



- 40 -

dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of vasopressin,
liver cirthosis, nephrotic syndrome, obsessive compulsive disorder, anxiety and depressive

disorders.



