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

woR@snEmsept or ant agoni sts, their manufacture, PCT/EP2007/063879
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phar maceutical conpositions containing themand their
use as nedi canents. The active conpounds of the
present invention are useful in the prevention and/or
treatment of anxiety and depressive di sorders and

ot her diseases. In particular, the present invention
I's concerned with conmpounds of the general fornmula (1)
wherein X is O andspr®)-SABRIOINE SERNVAMIVESCH2, X is
C=0O and Yis NR6, Xis CH2 and Yis O or X-Y is CH=CH
or X-Yis CH2-CH2, or Xis C=Oand Yis O or Xis CH2

and Yh&phRGit ifventib®is (B3cRREH *dh abeel @ﬁ?@ﬁ)iﬁéﬁﬁﬁ@%ﬁ%tivﬁs asVla

hydr ogen, hal o,. MW 27. 09. 2007Ci - 6- a rg , oPtionally.
5%%?? illil}?%a’ll%ﬁl tlajlr manufacture, pharmaceutical compositions contatning them

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

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

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

formula (1)

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

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

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

w0 pwepzisdent | y hydrogen or nmethyl; R6 is hydr OREHEP2007/063879

G -6-alkyl; R7, R7 R8, R8 , and RO are each
i ndependent|ly sel ected from hydrogen, hal o, halo-GCi -

6- al hal o- G - 6-al koxy,
nit r§¥6 alkq O%tlonalf% Smﬁgtmed g’héﬁ(m and R8 , R8 and R,

or RBalaffdsR@k}éyre bound together to forma ring with

t he - or -R7- R8 - is
L Ré[;%@&bxﬁ%ﬁsa{allly\éﬁﬁs&ﬁut@dbng B O herain B0 | o

hydr%ﬂ@‘r@l sHKQY: 6- al kyl , -N(R n )-CH=CH, or
-CH=CH N(R 11) -
R’ and R” are each independently hydrogen or methyl;

R®is hydrogen or C,-alkyl;

R, R” R¥, R¥, and R’ are each independently selected from
hydrogen,
halo,
halo-C,.6-alkyl,
Ci-¢-alkyl,
Ci-¢-alkoxy,
halo-Ci.¢-alkoxy,
nitro, or
cyano,
or R” and R®, R” and R®, R® and R’, or R® and R’ are bound together to form a ring
with the phenyl moiety, wherein
R’-R*- or -R"—R®- is
-N(R')-N=CH- , or -CH=N-N(R')-,
wherein R' is hydrogen, or C;_-alkyl,
-N(R"™)-CH=CH-, or -CH=CH-N(R'})-,
wherein R' is hydrogen, or C;_-alkyl,
-C(R"™)=C(R")-C(R")=C(R")-,
wherein R'%, R, R™, and R" are each independently selected from
hydrogen, halo, halo-C,.¢-alkyl, C,_6-alkyl, C,.¢-alkoxy,
halo-C,.¢-alkoxy, nitro, or cyano,
-0-(CR"R'"),-0-,
wherein n is 1 or 2, and R'® and R' are each independently
hydrogen, halo or C,_¢-alkyl,
-N(R')-CH=N-, or -N=CH-N(R")-,
wherein R" is hydrogen, or C,_6-alkyl, or
-N(R"*)-C(0)-CH,- , or -CH,-C(0)-N(R")-,
wherein R" is hydrogen or C,-alkyl,
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wherein R11 is hydrogen, or G -6-alkyl, -C(R12)=C(R
13)-C(R 14)=C(R 15)-, wherein R12 , R13, Rl14, and R15

wW@e@sezsho | ndependent |y sel ected from hydr ogenPCTEP2907/063879

hal o-G - 6-al kyl, G -6-alkyl, G -6-alkoxy, halo-G -
6 alkoxy, nitro, or cyano, -0 (CR 16R16 )n-O, wherein
§ach |ndependently

ﬂr € ?%arénr?ce‘ﬁicflo‘/ accﬁ%aélg Sﬁf e’feo -N(R 17) - CH=N- , “or
- Nh%%\léﬁqﬂ(mnd’s oﬁﬁb&h%i{(l@ia Beéﬁfa‘%%&qga by%he Ele&o&s gNEIIr_]zbelow, by

hewhehedv8iRn inhe vy o 20flogrsehghigs. Apprapriate reaction

Bl GabE ihe fﬁhdlvldam@mlaﬁ ls@p$ &letknbRari6 afpersbR8killed i in the art.

npounds .of formula (1) can be nufac ured
§@ftmﬁd§af§¥1 BATY won&tyﬂm@mﬁl sorgméﬁmeﬁa%eﬂéw methods

exadglue $o thie Iﬂc)thaﬂbaglﬁgldjt&vﬂ%tyhﬂﬁﬁodﬁ&@&ﬂﬁﬂh@t&eféﬁ@@ tit@hin the text
ctlon steps are known

oMbt PSRy e KpEYRm BR&EL {1 g mater ol s are

either commercially available or can be prepared by
met hobscampdwogle vé farmultd) mkﬁ@ ebagnacentigae ity .oy particular they are

Hﬁ)‘ﬁhfé@(ﬁs des ?e{ fe@@ﬁj(of' eﬂ:tﬁlﬁ?{e ?tl&l'latreﬁlle lcBm! %Bﬁn(ﬁseﬁ% aIQt'égomsts of the

in the exanpl es, s known in the art
¥oHfreerias of fornula (I) possess pharnaceutlca

activity, in particular t are latoys of Via )
r eceBRBPIHER| i . WG 26! VR amamVh@r%{s!ﬁffglhxd@eal?aéaventrwular

ARl AgAst tht HiyPéthhiAfus. Three vasopressin receptors, all belonging to the class I G-
protein coupled receptors, are known. The Vla receptor is expressed in the brain, liver,
vascular smooth muscle, lung, uterus and testis, the V1b or V3 receptor is expressed in the
brain and pituitary gland, the V2 receptor is expressed in the kidney where it regulates

water excretion and mediates the antidiuretic effects of vasopressin.

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

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

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

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

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

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

The Vla receptor is also mediating the cardiovascular effects of vasopressin in the

brain by centrally regulating blood pressure and heart rate in the solitary tract nucleus
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Via receptor. Vasopressinis a 9 amno acid peptide
mai nly produced by the paraventricul ar nucl eus of the

woy@snrmsianus. Three vasopressin receptors, alPCI/EP2007/063879

bel onging to the class | Gorotgin coupled receptors,
are knomn The Via receptor is ‘expressed in the brain,
SHPO I ut erus_a
tMu: el’1n1, d EW ﬂ(r)réléegtﬁg) : ;ﬁ]rgi)?éerzneosuge\éasoﬁretssnn modulates the
t}rrdlomaﬁnlir pespumsteatqe)gkmd Athd YAcad Se[ﬂ%f 198s211). In the periphery it
res ed in the Kj dne wher e ates water, . ..
BB S ronftat it Stiafationt tnibiEk pad ERrolit Sgpition of the via

WREAPF eBgproves! etdddyRenicpPerayna@s oy agpodardiglt Snfafct@ rats ( Van

neu ohor npn nd stlnulat ogaonstriction,

EF‘&? Véﬁg&, ARtz ietipr 240 GhToptie BpRIFstin V(1A) but not V(2)

ye@épmf @ﬁ@gdhlaﬁtp?e@ﬁtsaqeaﬁlfam dnlcREdicaBfehfh& @l @At | Pharmacol
he anxﬂr during stress ( Ebner, K, C T.

QQW}é@ Dardlyy . (2002) "Forced swimming triggers

vasopressin rel ease within the anygdala to nodul ate

Str efss ARAIDY Sl SR @R prdsch@inventiditio proNIB8Hounds which act as

15(2): 384-8 Thé Via receptor is extensively

¥kpresepied madulaarshand m nardcyar 85 ¥id scrgtor Antagerte. Such antagonists

HRSFl LK ﬁle}%}ﬁuﬁgyﬁl‘j{ﬁlﬁ %on(lhﬁg)ﬁsr &t dﬁﬁf@hb‘fﬁl@ﬁ% ertensmn, chronic heart

hi ppocanpus are playing an ‘i nportant e in the

fedgteh atnipppropfiatansdceatipn  ohdeseprossin, k mkcmﬁmsmm@hr@h@mﬁ‘/ﬂdrome,
C O . - . .

?lla FS% Jo I1§1 ﬁ’ig&aﬁjéigtu %gggtt}aaéde({egLe'}%s’lg%jcj%s@{d?t%Sﬁéﬁre,f_ﬁ?e%ﬁndlcatlons

with aﬂ:garc@ mgpresélﬂrlofqmmlpd athaitreptemdnt ioharSoesy ahd depressive disorders.

Recogniti on and Reduction in Anxiety-Li ke Behavior in

Vasopressin Via Receptor Knockout Mce."

Neur opsychophar macol ogy ). The downregul ation of the

Via receptor using antisense oligonucleotide jnjection

i n t hethe pptsemh depgPtioaudedera radlgdorlans or in egmbiggidon with other

El%tﬂlgy 'er'érs(to Lapdghad or &’dl%}ﬁ chSBT RbRGLGRE satilatdd hydrocarbon radical.

vasopreSS|n ecept or anti sense
he term “Cy.6- alkyl denotes a saturated stralght or branched-chain hydrocarbon group

containing from 1 to 6 carbon atoms, for example, methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, tert-butyl, the isomeric pentyls and the like. A preferred sub-group of C; -
alkyl is C;_4-alkyl, i.e. with 1 - 4 carbon atoms.

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

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

In the present description, the term “alkoxy” and “C,.¢-alkoxy” refers to the group
R’-O-, wherein R’ is alkyl or C;.¢-alkyl as defined above. Examples of alkoxy groups are
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, tert-butoxy, sec-butoxy and the like. A
preferred sub-group of C,.¢-alkoxy, and still more preferred alkoxy groups are methoxy
and/or ethoxy.
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ol i godeoxynucl eotide into septum reduces vasopressin
bi ndi ng, social discrimnation abilities, and

W@eoos@tri10 el at ed behavior in rats." Regul PeptPGBER0N7/063879

229-39). The Via receptor is al.so nediating the

cardi ovascul ar effects of vasopressin in the brain by

centyally regul ating blood pressure and heagrt pat.e 4n
the. LotebeR AR R et SRR B B 1S Yol Felf o the
stoulty 1S swifereio X is dlishdoenolkyl asaletipeddmive. nodul at es
the cardi ovascul ar responses to exercise.” Ann NY

AcadTRCler@% 6 h98rkddikyl” bP«EhEalRASUPAREY%] bl OFPIYGRSes a Cy6-alkyl
the co t%%cgh)on o{] vascg%ar sm)okh% muscl es andﬁghr@nf C ,
BioMP P fefgiedaPoynieherrin at drelansof thah e n ey HARRKY! group is
patasebes Sydrxyhpeedr.di al infarcted rats ( Van

Ker ckhoven, R, 1. Lankhuizen, et al. (2002). "Chronic

vasopr essi n V(1 A) byt -note V(2 ege [, gani sm
or ovirs B gt TRyl m il SEERY A RPB IR A Corallol
Sioup FPHelired abbvetyB¢rein2) leagi3mest Yhe htdrogentahemesiothe abml group is

\p}#a%gdb@gd\hgmggesent invention to provide conpounds
|

ch act as”Via receptor nodulators, and in

particul ar %

as Via,receptor. antagoni sts. .Such ,
ant agbnieshs haloe S B 35@{}{1«? @3,? oriipge(Cl), bromine (Br) and

WA (1) Wik flabrisly ShRRGE hhe Brorive ®eing pséferted.chr oni ¢

heart failure, inappropriate secretion of vasopressin,
liver,cjirrhQsi s, n Lot.i ¢ syndrone,, obsessi »

comp IR Hiloce R i oA R SUSTReRE
Fihetipitiefl by held” iand inwans ofiss-alkyhgroep as definod nbeveprlesentat least one of
' fdoeR Re L1k laRBbly SINAIRARE SRR ESIbE fl
LRSS0 R 18 U6 B9 000 SR BRSNS s o
chipray most prefsiiebl flugre- Bl pwef hatp-ti-vALGE Weludg baigss not limited to

RSB, 2 tHy) p’a\o%n,aistqhsplyl,Oirsolﬁ;tﬂaéegmutyl,qaﬁiﬁmﬁ%p@mIoe Athexyl substituted
Eatur ated h Eol%rtar 3on rgﬁll cal11 Tli]le term” gaﬂll kP{l ! dbvth

BABE ST St tr B ALVPEY ghi'e!! B NP ae R PEHHFHY thustrated by the
yadipdesdrebon bgloeuAmong the preferred halo-C,_¢-alkyl groups are difluoro- or
trifluoro-methyl or -ethyl.

The term “halo-C,¢-alkoxy” is synonymous with “C;_¢-haloalkoxy” or “C,_-alkoxy
substitutied by halo” and means a C.¢-alkoxy group as defined above wherein at least one
of the hydrogen atoms of the alkyl group is replaced by a halogen atom, preferably fluoro
or chloro, most preferably fluoro. Among the preferred halogenated alkoxy groups are

difluoro- or trifluoro-methoxy or —ethoxy.

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

below.

The term “one or more” substituents preferably means one, two or three optional

substituents per ring.
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containing from1l to 6 carbon atons, for exanple,
met hyl, ethyl, n-propyl, isopropyl, nbutyl, isobutyl,

W@ 2008/01181qQ)\ | the isoneric pentyls and the | i kePCHEP2007/063879

preferred sub-group of C1 - alkyl is C-4-alkyl, i.e.
with 1 - 4 carbon atons. In the present invention, t he
Sat up i staPORra By A2 Rall AP0l A W ey s winn

irﬁlrgaﬁiu@dﬂd)drgmd aal%ﬂ&ch&aslhydﬂﬁhlwmtauﬂahmdc :ﬂiiid/,ahﬁmrﬁc acid, phosphoric

rocarbgn. radic of one X _carbon atons or. a. :
%‘ﬁ‘gri s dgalor it a'ecb‘J 8?19%1‘?%%‘%‘5 riSi%?IS 83?&%1? %&‘i‘o CYfeiiy acid, tartaric
idid,arethonesstfobar doal) pabhivsesufofic anEtdayllteakke. et hyl ene,
2, 2- di nmet hyl et hyl ene, n-propyl ene, 2-nethyl propyl ene,
and ThetekinK®ouhdtdghtheptocfoenta rileseith pie pdrnyltrheiety® mmans that the
Vﬁ%idlﬁgg((yf t&gﬁﬁenyﬂlﬁg VQ{IIC(H) é)é l%cra?elrdgfl%r —ﬁéﬂﬁilo%{etg g h%thg may form an
E%ﬂﬁwﬂeg%dﬁt@ﬂMbmWU@©@U®s are nethoxy, ethoxy,

n- pr opoxy, i sopropoxy, n- butd@g tert-but oxy
sec-b ‘twyntsmdg riher ¢arRrisepinglf lmlpedcaédbﬁgrsmfnhwompounds herein

& wfir & Qe Ao 3 rhdeni OB GuR fl&Eded al koxy groups
are met Xy and/ or et OXY. I'n the present description,
the term"thioal kyl" and "G -6-thioal kyl" refers to
the group R-S-, wherein R is alkyl or G -6-a|ky| as
defined above. The term "G - 6- hydroxyal kyl " or

"Ci-6-alk substituted by OH' denotes a C -6-al

gr ouf! %Féalé &g I?féifnéﬁd%ﬂ%@iaé‘isﬁo SPMpayRds o e %ﬁmiailiérmula (D
hydr ogen atons of the al kyl group is replaced by a

hydr oxy! group. The term "(C_46- cyEﬁoaIkyI or

"Ci-6-al kyl substituted by CN\_denotes a G -6-al kyl
group as defined above whereiy rét one of the
hydr ogen atons of the alky+ s replaced by a CN
group.

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

R', R?, R’ and R* are each independently
hydrogen,
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The term "hal 0" or "hal ogen" refers to fluorine (F),
chlorine (), bromne (Br) and iodine (I) wth

WO Lawsw7i88) chl ori ne and brom ne bei ng preferreRCT/EP07/063879

term"halo-G- 6-alkyl" " is synonymous with

"Ci -6-hal oal kyl" or "G -6-al kyl" substitutied by hal 0"
and Rans a C -6-al kyl group as defined above wherein
at | east one of the hydrogen atons of the al kyl group
is r@pka@&bvanaﬂhammgsnﬂgbbﬁﬁipreferably fluoro or
chI05£04%2§mﬁmreferably fluoro. Exanples of

hal 0- G - 6-al Kyl, include but are not limted to nethyl,
et hyF1-opkepy optipadlysgbsituted &y RHANAT,  sec- but yl |

t er t hQpilg-alleeit yl or n-hexyl substituted by one or
more A, F, Br or I aton(s) as well as those groups
Rpeed Ri arldayh indepsident ellydiygdnhe eetayipl es herein bel ow.
Among the preferred hal o-C -6-al kyl groups are

61l - triflyoro-nmethyl or -ethyl. The term

R ien BE gl

IS synonynous wth

»Ci78yshad oal " MO - itutied by

éﬁ%ﬁzéﬁdqﬁggﬁéy%agﬁ}(£%F%%%y§8§%ﬁ%y§§ﬁhefined above
wher kydrogin, | east one of the hydrogen atons of the
alkyhdgroup is replaced by a hal ogen atom preferably
fluoroor chloro, nost preferably fluoro. Anong the
pr ef kalo€ll ckdlkybgenat ed al koxy groups are difluoro- or
trif&uor -pethoxy or -ethoxy. The term

"C2- 28 Kenyl ", “al one or in conbination, denotes a
st r aCghtlkoghai n or branched hydrocarbon residue of 2
to 12 .carbon atoms conprising at |east one double
bondﬁdﬁﬁéﬁéﬁ§PWed sub-group of C2-i2-alkenyl is

C2- 6nialokyenyl . Exanpl es of the preferred al kenyl
groups are ethenyl, propen-1-yl, propen-2-yl (allyl),
but en?1%y| , buten-2-yl, buten- 3-yl, penten-1-yl,

pent 8k 2and R, REALER® 3RYAnd 19D RNadd RY arcX88 tdgeer to form a ring

hexen-2-yl, hexen-3-yl,
with the phényl moiety, wherein

-R’-R®- or -R"-R¥- is
-N(R')-N=CH- , or -CH=N-N(R')-,
wherein R' is hydrogen, or C;_-alkyl,
-N(R"™)-CH=CH- ,or -CH=CH-N(R")-,
wherein R' is hydrogen, or C;_-alkyl,
-C(R™)=C(R™)-C(R™)=C(R")-,

wherein R'%, R, R™, and R" are each independently selected from

hydrogen, halo, halo-C,.¢-alkyl, C,_6-alkyl, C,.¢-alkoxy,
halo-C,.¢-alkoxy, nitro, or cyano,
-0-(CR"R'"),-0-,
wherein n is 1 or 2, and R'® and R' are each independently
hydrogen, halo or C,_¢-alkyl,
-N(R')-CH=N-, or -N=CH-N(R")-,
wherein R" is hydrogen, or C,_6-alkyl, or
-N(R"*)-C(0)-CH,-, or -CH,-C(0)-N(R")-,
wherein R" is hydrogen or C,-alkyl,



10

15

20

25

hexen-4-yl and hexen-5-yl, as well as those
specifically illustrated by the exanpl es herein bel ow.

WIb@snEism "one or nore" substituents preferabl pCHER2987/063879

one, two or three optional subsgtituents per ring.The
term "pharnmaceutical ly acceptable acid addition salts”

noqg&llc and organi ¢ aci ds, such

OrahgﬁPg%ﬂﬁma)”mcgggﬂesa icacid, sulfuric aC|d

ph Osﬂp&eﬂaﬁll é?ﬁl')(gdual(éh{s o qu{/é?l'tlgflolﬁnk@ I?Ca'ng’R4 dﬁ!]@arch Qndependently

acid , acetic aci
hydrogan, balacCdg-alietdrdne=adly opitionally @:ubstltuted bY OH.
p-tol uenesul fonic acid and the |ike. The term "bound

t oget&itatrPerhiddiin@nds lof eheihdhtioRER b BN \Aﬁéfpbﬁﬁé{o, PFERA®ly hydrogen
@t t he residues of the phenyl ring,
bc¥'8d in ortho-position to each other, may form an
anellated ring to the phenyl noiety. The i nventi on
f ur t hecerdnpnbaisent o Weduedntiopt Rtiahydege haloadr @healkoxy;

R RMLE g REREPoR? KhEb o F’“e“?ﬂ%zmp?ei‘(ﬂﬁt P hvent i on

rel ates to conpounds of the general formula (1)
wher &1 ¢eriRin gnigydimgnty of ghedmggntign; § l@hadf@gm ihglogppCi-xalikgxy,

ald sobstiuthiRy OX; b?ef@ﬁglyéhﬁ}gro\éeﬂl Shfdro MroroY miethoxy or —

(cﬁ?%c@f X-Yis - CH2,

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

hydrogen or methyl.
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, ¢-alkyl, preferably methyl, and

the others are hydrogen.

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

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

invention, R’ is hydrogen and R is methyl.

In certain embodiments of the invention, R’ is hydrogen, R” is methyl, Xis O and Y
is C=0.

In certain embodiments of the invention, R® is hydrogen or C; ¢-alkyl, preferably
hydrogen.
In certain embodiments of the invention, both R” and R” are hydrogen.

In certain embodiments of the invention, one of R” and R” is hydrogen and the other

is halo, halo-C;_¢-alkyl, C,.¢-alkyl, C.¢-alkoxy, halo-C,_-alkoxy, nitro, or cyano.



Xis COand Yis O or Xis CH2 and Y is NR6;, Rl, Rz,
R3 and R4 are each independently hydrogen, hal o,

W@R008AOZI8Ky | , optionally substituted by OH, hal BCIZEP2007/063879
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6-al kyl, G -6-al koxy, optionally substituted by OH or
hal o- G - 6- al koxy; R5 and R5 arg each independently

hydr ceerég%r en'i"l‘)a(%j:rl é@hts tlJle 1n %rogglsnan fR™Mre eacef’ﬂ 1n¥l<{:pe8§ently

e each ependent
hwhngmydrhgen hal o, hal o-C - 6-al kyl, O e- al kyl ,

alkox o-C kox nitr or ang, , or R7
o e et e i bon o d b A B ANRyrRferthd the other
tshg it bﬁiferhbiyfcblom.a ring

In certain embodiments of the invention, each of R® and R¥ are independentl
p y

hydrogen, halo, halo-C,.-alkyl, C;.s-alkyl, C,.¢-alkoxy, halo-C,.s-alkoxy, nitro, or cyano.

In certain embodiments of the invention, R® and R¥ are each independentl
p y

hydrogen, halo, or C,.¢-alkoxy, preferably hydrogen, chloro, ethoxy or methoxy.

In certain embodiments of the invention, R” and R® or R” and R® are bound together
to form a ring with the phenyl moiety, wherein
R’-R*- or -R"—R®- is
-N(R')-N=CH- , or -CH=N-N(R'))-,
wherein R' is hydrogen, or Cy_-alkyl,
-N(R™)-CH=CH- ,or -CH=CH-N(R")-,
wherein R' is hydrogen, or Cy_-alkyl,
-C(R"™)=C(R")-C(R")=C(R")-,
wherein R, R, R™, and R" are each independently selected from
hydrogen, halo, halo-C,.¢-alkyl, C;_6-alkyl, C,.¢-alkoxy,
halo-C,.¢-alkoxy, nitro, or cyano,
-0-(CR"R'),-0-,
wherein n is 1 or 2, and R'® and R' are each independently
hydrogen, halo or C;_¢-alkyl, or
-N(R")-CH=N-, or -N=CH-N(R")-,
wherein R" is hydrogen, or C,¢-alkyl.

In certain embodiments of the invention, R” and R® are bound together to form a
ring with the phenyl moiety as described above, and

R’, R® and R” are hydrogen, or

R’ and R’ are hydrogen, and R® is halo, preferably chloro, or

R’ and R’ are hydrogen, and R® is C,.s-alkoxy, preferably ethoxy or methoxy.

In certain embodiments of the invention, R” and R? are bound together to form a
g

ring with the phenyl moiety as described above, and
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with the phenyl noiety, wherein -R7- R8- or -R7- R8 -
is -N(R 10)-N=CH , or -CH=N-N(R 10)-, wherein R10 is

woyasogsm or C -6-al kyl, -N(R n )-CH=CH , or PCT/EP2007/063879

-CH=CH-N(R 12 )-, wherein R11 g hydr ogen, or
G -6-al kyl, -C(R12)=C(R 13)-C(R 14)=C(R 15)-, wherein

R12 9 Rk3 4, ;and R15 are each independently
sel elét’elﬁ(];a%lcrlgﬁnaﬁyha’r ogen, °’hal o, hal o-Gi - 6-al kyl,

Ci - 6RAhR’, arChydrogk axy R® hsdiabo, Grrefrablylchlore, ovi t ro, or

- CR, 16R16 - ' [ 2 d,R
b e e VOB AR xRt vy P By o Shaf BegPy
C-6-alkyl, -N(R 17)-CH=N- , or -N=CH N(R 17) -,
wher Bi ¢erRii7Zerhisodiyedne @é the inven@on SR adidyiR®, arohaloNgrferably chloro, and

8);7C( Q) 5sCH 2- O -CH2-C(O-N(R 18 )-, wherein R18
%S)%%S&Qgeﬁeﬁyd@g?%- al kyl , or a pharmaceutically
acceptable salt thereof. In certain enbodi nents of the
i nvent ¢eomin dnbodiments otk iRvationeR ik hiydhdgpe hadnhhly-C, -alkyl, C, -

rogen, halo I -6:al kyl or Ci-6-al koxy, optionally
S CPTakel blocts - RKODAPE A SHE0, mont 2 of ¢ he
invention, R is hydrogen or hal o, preferably hydrogen

In certain embodiments of the invention, R” is hydrogen, halo, or C, s-alkyl,

preferably hydrogen, chloro or tert-butyl.

In certain embodiments of the invention,
R® and R’ or R® and R’ are bound together to form a ring with the phenyl moiety, wherein
R*-R’- or -R*-R’- is
-C(R™)=C(R)-C(R™)=C(R")-,
wherein R", R, R™, and R" are each independently selected from
hydrogen, halo, halo-C,.¢-alkyl, C,_6-alkyl, C,.¢-alkoxy,
halo-C,.¢-alkoxy, nitro, or cyano,
-N(R"*)-C(0)-CH,-, or -CH,-C(0)-N(R")-,
wherein R"® is hydrogen or C, 4-alkyl.

In certain embodiments of the invention, R® and R’ are bound together to form a
ring with the phenyl moiety as described above, and
R’, R¥ and R” are hydrogen.

In certain embodiments of the invention, R® and R’ are bound together to form a
ring with the phenyl moiety as described above, and
R’, R® and R” are hydrogen.

In certain embodiments of the invention, R® and R’ are halo, preferably chloro, and

R’, R” and R® are hydrogen.

In certain embodiments of the invention, R® and R’ are halo, preferably chloro, and

R, R” and R® are hydrogen.
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or fluoro. In certain enbodinents of the invention, R
i s hydrogen, halo or C -6-al koxy; preferably hydrogen,

WO asT81br ono or net hoxy. In certain enbodi mrePCHERF007/063879

the invention, R3 is hydrogen, pal o, or G -6-al koxy,
optionally substltut ed by OH pr ef er abl y hydr ogen,

chl of odertgrnorhql? C[Tﬁ‘rents ¥ i 1nven% 1)5 %‘.r?_' & g ar l?alo %r@ferably tert-butyl

enbodi vent 1 on,

Gi cifom), kuyd R, MeRseraaﬂ)lRy ahg/kﬂ)rc’og@m or met hyl . In certal n
enbodi nents all RL to R4 are hydrogen In certain

enbo nt.s, one residue of. . R4 s _halo t he
o1 not S Ry RPTRRES! fRFuBhyall wk Bpoit af RubRLCOTRRele
RésidiRearohalR]lot @h&dini s C - 6-al kyl , prefer abI y nethyl,

and the ot hers are hydrogen In certain enbodi nment s,

0 a
RS PR B Tl SO N R R
and tifeRbtRRers are hydrogen In certain enbodi nents of
the inventio 5\RA, ake th hydrogen, in other
enbodi nent s g"i‘(RtBa 8{}% = Erfl?oh (P(% n’d R are both nethyl,
i ndot her eﬁb@ﬁérlmihmlé ot thanrﬂ Vet b, 1ncﬂ¥§>eh§erﬂlydél@@6dlfrom
and R5 is net ainh e
i nvention, RY O%deﬂﬁgﬁtlo §1ﬁ§@g%y13ﬂq’§((ﬁ§ %ﬁfd Yis

C0O 1In cert@m(emgdjxnefmrg &fcybh® invention, R6 is
hydrogen or Ci-6-al kyl, preferably

and R’, R” and R® are hydrogen.

Preferred compounds of the invention are those of formula (I) wherein

8 .
R¥ and R’ are halo, or wherein

R* and R’ are bound together to form a ring with the phenyl moiety, wherein
-R¥-R’- is
-C(R™)=C(R")-C(R™)=C(R")-,
wherein R, R, R™, and R" are each independently selected from
hydrogen, halo, halo-C,.¢-alkyl, C;_6-alkyl, C,.¢-alkoxy,

halo-C,.¢-alkoxy, nitro, or cyano,
and R’, R” and R® are hydrogen.

Preferably, R, R”, R®, R® and R’ are not simultaneously hydrogen.

A certain embodiment of the invention relates to a compound of the general formula

(I
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hydrogen. I n certain enbodi nents of the invention,
both R and R are hydrogen. In certain enbodi nents of

W@ b@siorisent i on, one of R and R i s hydrogen andP@TiEP2007/063879

other is halo, halo-G-6-alkyl,, G -6-alkyl,
G - 6-al koxy, hal o-GC -6-al koxy, hitro, or cyano.!In
certain enmbodinents of the inventign, R and R are each
i ndependent |y hydrogen, or Rdlo. T™n certain
[ A and Ris

hydrogen and the other is halp Rrably chloro. In
certai n enbodi ments of theY’n 3 on, each of R and R
are independent!|y hydrogen,
G - 6-al kyl, Ci-6-a|koxy,Rm§I' Q §~alkoxy, nltro or
cyano. In certain enbodinents of the invention, R and
R are each independently hyqrogen, _halo, or
C - 6-al koxy, preferably hydrogen, Rchloro et hoxy or
met hoxy. In certain enbodi mepis ofl thed nvention, R7
and R8 or R7 and R8 are bo@0 r to forma ring
with the phenyl noiety, wherein R8- or -R7- R8 -
is -N(RLO)-N=CH , or -CH= (R I sRWherein R10 is
hydrogen or G-6-alkyl, -N(Rn )-@CH=CH ,or -CH=CH NR

)-, wherein RL1 is hydrogen, oR G -6-@) kyl,

R%%C(RB) C(R14) =C(R15) -, wherein R12 , R13, R14,
and W e each independent!y sel ected from

XisOand Y is C=0,

XisOand Y is CH,,

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

X-Y is CH,-CH,, or
XisC=0Oand Y is O, or
X is CH, and Y is NR%;

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

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

R®is hydrogen or C,.s-alkyl;

R” and R are each independently selected from
hydrogen,
halo,
halo-C,.6-alkyl,
Ci-¢-alkyl,
Ci-¢-alkoxy,
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hydr ogen, hal o, halo-G -6-al kyl, G -6-alkyl,
C - 6-al koxy, hal o-C -6-al koxy, nitro, or cyano,

WO BLRBERLG6 )n-O, wherein n is 1 or 2, and RCIW/BPAATP63879

r R 16" are each independentj}/3 hydrogen, halo or

G -6-al kyl, or -N(R17)-CH=N- , "or -N=CH- N(R 17)- ,
wher aillg;_d?l_?alli(s hydrogen, or C -6-alkyl. In certain
enbodi fert’s o 't he invention, R7 and R8 are bound

t ogetiuex ot 0 forma ring with the phenyl noiety as
descri bed above, and R9, R8 and R7 are hydrogen, or RO
and R7"8r e hydrogen, and R8 is halo, preferably

rhht R} aereaB9indeperdéntdy @ldayedrfagen, and R8 is G -

6- al Eocﬁé, preferably ethoxy or nethoxy. In certain
enbodi HB#¥t"s of the invention, R and R are bound
togehdigr to forma ring with the phenyl noiety as
descri bed above, andR9, R8 and R7 are hydrogen, or R9
and RrsaK&%hydrogen, and R8 is hal o, preferably

chl opge-@I-dQ1and R7 are hydrogen, and R8 is

C -6-al koxy, preferably ethoxy or nethoxy. In certain
enboi-dfkt’s of the invention, R7 and R8 are hal o,
pref prght y.-fkd9ro. and R9, R7 and R8 are hydrogen.

nitro, or

cyano;

R” and R® or R” and R¥ are bound together to form a ring with the phenyl moiety, wherein

R’-R*- or -R"—R®- is
-N(R')-N=CH- , or -CH=N-N(R')-,
wherein R' is hydrogen, or C;_-alkyl,
-N(R"™)-CH=CH- ,or -CH=CH-N(R'})-,
wherein R' is hydrogen, or C;_-alkyl,
-C(R"™)=C(R")-C(R")=C(R")-,
wherein R'%, R, R™, and R" are each independently selected from
hydrogen, halo, halo-C,.¢-alkyl, C,_6-alkyl, C,.¢-alkoxy,
halo-C,.¢-alkoxy, nitro, or cyano,
-0-(CR"R'"),-0-,
wherein n is 1 or 2, and R'® and R' are each independently
hydrogen, halo or C,_¢-alkyl,
-N(R')-CH=N-, or -N=CH-N(R")-,
wherein R" is hydrogen, or C;_-alkyl,
R”is hydrogen,
halo,
Ci-¢-alkyl,
halo-C,.6-alkyl,
Ci-¢-alkoxy,
halo-Ci.¢-alkoxy,
nitro, or

cyano;
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In certain enbodi nents of the invention, R9 is
hydr ogen, hal o, hal o-C -6-al kyl, C1-O alkyl,

wW@R008AOZI8kd Xy, hal o-Ci - 6-al koxy, nitro, or cyanRCI/EP2007/063879

certain enbodi nents of the inveption, RO is hydrogen,
hal o, or G -6-al kyl, preferably hydrogen, chloro or

ertrhut yha | n.certain, enhodi ts of th nventi.on,. -
o 8 B B8 SRR B sQlne I PR AR oiey, where
ri ng-R-Rh oheR’piRnyd noiety, wherein is -C(R12)=C(R

13)-C(R 14),= 3) - ereinn R12 , R13, R14, and R15
are each%%d%gﬁ%gzig@mgg?@ct ed from hydrogen, hal o,
hal o- G - 6- al Wiydrein@ "2, 6'3IRKY land @ e addkdndependently selected from
hal o- G - 6-al koxy, njtra,  or. cyanp, -N.R18)-C(O) -CH 2-
e ot 2 i K e dS L bgen o
G -6-al kyl . Hhdo R talltoryeithodbr®ats of the invention,
R8 and R9 @{1 bOLSnd t.oget her t gor mls? ring wth the
phenyl noY 5-%@d%§1eri%—§%b )-N{Rd)R7, R8 and R7
ar e hydr ogenyhdrginG€f {saiyarseRedomeansl, of the invention,
R8 and R9 are bound together to forma ring with the
phitpbarmasewicplhaacceriable sHedeEwbve, and R7, R8 and R7
are hydrogen. In certain enbodi nents of the invention,
R and R are hal o, preferably chloro, and

A certain embodiment of the invention relates to compounds of formula (I)

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

R', R?, R’ and R* are each independently
hydrogen,
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R7, R7 and R8 are hydrogen. In certain enbodi nents of
the invention, R and R are halo, preferably chloro,

w@r@sR7/81R7 and R8 are hydrogen.In certain enbPCi/ER20DF063879

of the invention, RO is O’-6-_aL$;_yl or halo, preferably
tert-butyl or chloro, and R7, , R8, and R8 are
hydrﬁ)g(e)ndr Preferred conpounds of the invention are
those of formula (1) wherein R8 and RO are hal o, or
wher €i-snralRogn@pRormky sbbsittated byétther to forma ring with
t he phenyl noiety, wherein -R8- R9- is -C(R12)=C(R
EsyncgﬁRatf@ﬁdqnﬂenﬂsl)dfnt,l‘/ bepganrprmethyl; R13, R14, and R15
are each independently sel ected from hydrogen, hal o,
R&Isory@ioge®oalkyhikysd - 6-al kyl, G - 6-al koxy,

hal o- G - 6-al koxy, nitro, or cyano, and R7, R7 and R8
Rf endRUERGash indepdrelenidohehopayossaef the invention are
those of formula (1) wherein R and R are hal o, or

erein R8 and R9 are bound together . to forma rin
R R K R A O S )

RGAIRIR) 51G RardBR® GxeRolih)l F6feth et B0 forrri/wﬁﬁz?i/vﬁh Mghen&ﬂﬁoiet}/, wherein

R14, gnd; R15 aregeach independently selected
hydr dyehl,” #atfo; Rhalv- G - 6-alkyl, Gi-6-alkyl,
G - 6- al ka¥r'®)-N=CH- , or -CH=N-N(R")-,

wherein R' is hydrogen, or C;_-alkyl,

-N(R'")-CH=CH- ,or -CH=CH-N(R'")-,

rom

wherein R' is hydrogen, or C;_-alkyl,

-C(R"™)=C(R")-C(R")=C(R")-,
wherein R"*, R” R'"* and R" are each independently selected from
hydrogen, halo, halo-C,.¢-alkyl, C,_6-alkyl, C,.¢-alkoxy,
halo-C,.¢-alkoxy, nitro, or cyano,

-O-(CR"R'),-0-,
wherein n is 1 or 2, and R'® and R' are each independently
hydrogen, halo or C,_¢-alkyl,

-N(R")-CH=N-, or -N=CH-N(R")-,
wherein R" is hydrogen, or C;_-alkyl,

R’is hydrogen, halo, or C,¢-alkyl;

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

R*-R’- or -R*-R’- is
-C(R")=C(R")-C(R™)=C(R")-,
wherein R'%, R, R™, and R" are each independently selected from
hydrogen, halo, halo-C,.¢-alkyl, C,_6-alkyl, C,.¢-alkoxy,
halo-C,.¢-alkoxy, nitro, or cyano,
-N(R"*)-C(0)-CH,-, or -CH,-C(0)-N(R")-,
wherein R" is hydrogen or C,-alkyl,

or a pharmaceutically acceptable salt thereof.



hal o- G - 6- al koxy, nitro, or cyano, and R7, R7 and R8

are hydrogen. Preferably, R7, R7 , R8, R8 and RO are
w0887 t aneousl y hydrogen. A certai n enbodi PEREP29D7/063879

the invention relates to a conpound of the general

formula (Dwherein Xis Oand Yis CO Xis Oand Y is

CH2, \ X | = nd.Y.is NRG, i and Y i r
%y 18 ctofRrg B ntyh bR fep B s deigfully o o
O or Xis CH2 and Yis NR6; Rl, R2, R3 and R4 are
each independently hydrogen, hal @? G -6-al kyl,
optionally substituted by haf o- G - 6-al kyl,

C - 6-al koxy, optionally subs edey OH, or halo-G -
6al koxy; O

"l

(I-a)
wherein R' to R” and R’ to R’ are as defined in any combination as described above.

An embodiment of the invention relates to compounds of formula (I-b)

(I-b)
wherein R' to R” and R’ to R’ are as defined in any combination as described above.

An embodiment of the invention relates to compounds of formula (I-¢)



R5 and R5 are each independently hydrogen or nethyl;
R6 is hydrogen or Ci-6-al kyl; R7 and R7 are each
W0 padspzisdent | y sel ected from hydrogen, hal o, hBCTDEEI007/063879

6-al kyl, G -6-alkyl, G -6-al koxy, hal o-C - 6-al koxy,

nitro, or cyano;, R8 and R8 are ‘each i ndependently

sel ected from hydrogen, halo, G -6-al koxy, halo-G -

6-al kyl, G -6-al kyl, hal o-CR\ 6-alfkoxy, nitro, or

cyano; R7 and R8 or R7 d R8)ar= bound together to
forma ring with the ph pherei n

(I-c)
wherein R' to R’ are as defined in any combination as described above.

An embodiment of the invention relates to compounds of formula (I-d)

(I-d)
5 wherein R' to R” and R’ to R’ are as defined in any combination as described above.

An embodiment of the invention relates to compounds of formula (I-e)



-R7- R8- or -R7- R8 - is -N(R 10)-N=CH , or -CH=N-N(R
10 )-, wherein R10 is hydrogen, or G -6-alkyl, -N(R n

WQ 20@BTIH0 , or - CH=CH N(R 11)-, wherein Rl11l i s PGUERPETI)63879
or G-6-alkyl, -C(R12)=C(R 13):L£(R 14)=C(R 15) -,
wherein R12 , R13, Rl14, and R15 are each independently
sel ected from hydrogen, halo, halg-C - 6-alkyl,
G -6-alkyl, G -6-al koxy, hgllo-GC R'6- al koxy, nitro, or
cyano, -O(CR 16R16 )n-O, Ver-e nn3islor 2, and
R16 and R16 are each i ndepeng Rydrogen, halo or
G -6-alkyl, -N(R 17)-CH=
wherein R17 i s hydrogen, '
hydrogen, halo, G -e-alkyl ' G - 6-al kyl,
G -6-al koxy, halo-G- & °

(I-e)
wherein R' to R” and R” to R’ are as defined in any combination as described above.

An embodiment of the invention relates to compounds of formula (I-f)

(I-f)
wherein R' to R” and R” to R’ are as defined in any combination as described above.

An embodiment of the invention relates to compounds of formula (I-g)



nitro, or cyano; R8 and R9 or R8 and RO are bound
together to forma ring with the phenyl noiety,

woR@BeTI816 R " R . or - R8 - R9- is -C(R12)=C( RRABEPIBOR63879

10

14)=C(R 15)-, wherein R12 , Rl13, Rl4, and R15 are each
i ndependent|y sel ected from hydrogen, hal o,

hal o- G - 6-al kyl, G -6-al kyl, 1Cl 6- a} koxy,

hal o- Gi - 6-al koxy, nitro, or Ryano,R-N(R1")-C(OQ-CH 2 -
, O -CH 2-C(O-NR 1 wherein !!! i s hydrogen or

G -6-al kyl, or a pharnmaceuti -Répt abl e sal't
thereof. A certain enbodi he invention rel ates
to compounds of fornula Xis Oand Yis
C0O Xis Oand Yis CH25 X Qiand Yis NR6, X is
CH2 and Yis O or XY Br X-Yis CH2- CH2, or

(I-g)
wherein R' to R” and R’ to R’ are as defined in any combination as described above.

An embodiment of the invention relates to compounds of formula (I-h)

R (I-h)

wherein R' to R’ are as defined in any combination as described above.

Any compound of formula (I-a) to (I-h) may be combined with any residue or

combination of residues R' to R’ as defined above.
Preferred compounds are those of formula (I-a) to (I-f).

Preferred compounds of the invention are those of the examples. More preferred are the

following compounds:
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R1, R2, R3 and R4 are each independently
hydr ogen, hal o, or C -6-al koxy, optionally substituted

Wb 20080778R6 and RS are each independently hydr OREHEP2007/063879

methyl; R6 is hydrogen or C -65al kyl; R7 and R7 are

each independently hydr ogen, 2 halo; R8 and R8 are
nd hydr

AL %I?ﬁ%gﬁzn%%%fé% A PBR ng

\1N|—¢3h4 Dhﬁlqrbbwbyh)ﬁibbtmro [MbensiforanRz4’ ;Rﬁenchn —:%R'he, R8 -

@f%@éﬁ]ﬁb Pené%;[% W@HOXYC'_EI(\%’ l%)R} Jﬁa&)&{[_ 04 plperl 1r9J é -one,

1'GIFCHidN(dRoBdnzoyl) Mhek thiory-BHLsHi® h—)bdﬁﬂij@ﬂan 14'-piperidin]-3-one,

e A S D AR C%[FZQ Wbkt ybeetapethe

't(@m DYdﬂﬂI&@BéhzoFlaJ@(Z lliw;air@x;@hoxﬁ} 3Hkgpliro [ Lberfroflrki!1,4'-piperidin] -3-
G - 6- al koxy, 6- al koxy, nitro, or cyano,
9% (CR 16R16 )n-O , wherein nis 1 or 2, and R16 and

RJ@ @ftlel?(lgfl%gnio‘?geﬂ@-@ﬁl@@[@-%n@é[ﬁ&ﬁg@@'—pﬂib@ﬁ@in@]

[(5 -Methoxy-1H-indol-7-yl)carbonyl|-3H-spiro[2-benzofuran-1,4"-piperidine],
5-Bromo-1'-(2-naphthoyl)spiro[indole-3,4'-piperidin]-2(1H)-one,
1'-(2-Naphthoyl)spiro[indene-1,4"-piperidine], and
1'-(3,4-Dichlorobenzoyl)-2,3-dihydrospiro[indene-1,4'-piperidine].

The invention also encompasses the compounds of formula (1), (I-a), (I-b), (I-¢), (I-
d), (I-e), (I-f), (I-g) or (I-h) for a use in the prevention or treatment of dysmenorrhea,
hypertension, chronic heart failure, inappropriate secretion of vasopressin, liver cirrhosis,

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

The invention also encompasses a pharmaceutical composition comprising a
compound of formula (1), (I-a), (I-b), (I-c), (I-d), (I-e), (I-f), (I-g) or (I-h) which
pharmaceutical composition is useful against dysmenorrhea, hypertension, chronic heart
failure, inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome,
obsessive compulsive disorder, anxiety and depressive disorders. The pharmaceutical

composition may further comprise at least one pharmaceutically acceptable excipient.

The invention further encompasses the use of a compound of formula (1), (I-a), (I-
b), (I-¢), (I-d), (I-e), (I-f), (I-g) or (I-h) for the preparation of a medicament which is
useful against dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion
of vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety

and depressive disorders.

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

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



-N(R 17)-CH=N- , or -N=CH- N(R 17)- , wherein R17 is
hydr ogen, or C -6-alkyl, R9 is hydrogen, halo, or
W@eo8/0ZIsky | ; R8 and RO or R8 and RO are bound PCLEPI9ET/063879
to forma ring with the phenyl flmi ety, wherein .R _ R
. or - R8 - R9- is -C(R12)=C(R13)-C(R 14)=C(R 15)-,
wherein R12 , R13, R14, and R15 are each independently
sel ected from hydrogen, hakad, hafo-G - 6-al kyl,
C -6-al kyl, G -6-al koxy, hal 5=—G« 6-al koxy, nitro, or
cyano, -N(R 18)-C(O) -CH 2- R2-C(O-NR 18 ) -,
wherein R18 is hydrogen oy Al kyl, or a
pharmaceutical ly acceptablle sp ereof . An enbodi nment
of the invention rel ates XewZonpolinds of fornula (I-a)
wherein Rto R and R t RRvar e gRdefined in any
conbi nation as described gbove. An enbodi nent of the
invention relates to conmpougs” of formula (I-b)
wherein Rto Rand Rto R arg as defined in any
conbi nation as descri bed abdd¥e. An e di ment of the
invention relates to conmpounds of fornula (I-c)wherein
Rto R are as defined in any conbination as descri bed
whbwe acidehiorisisif frrmulofll-be” i nvention rel ates to
conmpounds of fornula (1-d) wherein Rto Rand Rto R
are as defined in any capbi n®&’i on as descri bed above.
An enbodi nent of the inventiogn relgtes to conpounds of
formula (l1-e)wherein 6 ONB4aRg_Rt0 R are as defined
i n any conbi nati on as desc above. An enbodi nent
of the invention rel at??g. lé@ds of formula (I-f)

A
o

"
R I-b

to obtain the compound according to formula (I) wherein R'to R and X and Y are as

5 defined above.

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

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

10  with an acid of formula (III-a)



10

15

20

25

wherein R | to tR>5" and R7 t.o rR, 9 are as defined
in any conbi nation as described above. An enbodi nent

w@Rooshzsimventi on rel ates to conmpounds of for MRCEEP2007/063879

(I-g)wherein RL to RS and R7 to, RO are as defined in
any conbi nati on as descri bed above. An enbodi nent of
the invention relates to_conpounds of formula (I-h)
wherein Rto R are as déPHned®’in any conbination as
descri bed above. Any coppound of Hérnula (l-a) to
(I-h) may be conmbi nedowt’h €si due or conbination
of residues Rl to RO as def above. Preferred
conmpounds are those of n-\¢ @) to (I-f).
Preferred conpounds of he i nvention are those of the
exanpl es. Mre preferred areR%e f0||tk

conpounds: 6- Met hoxy- r-(2 napht hoyl ) -3 §p| ro[ 2- benzof u

er i d ]
{o c?)ga%"}ﬁ g%rfgn%?uolb e(% Zf r v)(ﬂa vghpelr?ué [RZ t%lén zagfi 3([' %nnd Y aréf. as deﬁned above.
er|d|n] 3-one,

ﬁh% syj}.ét]h Elﬁ%}g%?r? %%Igéneral rmu ¥I) WHH% IdE:s% 1%2:(5) 1ennr%10re c'[e?aﬂ below

find 3, the Bmhlf;blar. obenzoyl ) - 5- met hoxy- 3H spi r o[ 2- benzof ura

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

r-(3,4-Di chlorobenzoyl) 5-fl uor o- 3H spi r o[ 2- benzof ur an

-I,4% g erldln% ﬁ? 4 d
(- ( 3THE B BHSBE s U Gy ey ey yompyhish gy be detecte
addmadfedrbalow:, 4' - pi peri di n] - 3- one,
r-(4-tert-ButyIbenzoyl)-SFLspiro[2-benzofuran-|,4'-pip

eridi nej,

r-[(5- N@thoxy | Hi ndol - 7-yl,).car bonyl ] - 3H spi r o[ 2- benzo
furan-1, 4' - pi peridine], Qlaacpv“y
Ehﬁﬁmm&wk&@dnaphthoyl)splro[lndole 3 4' pi peridin]-2(

larl;% Phe hurrnar(lz\fllslarepetp?ooryx)vgs c (I)r{e%[blynlgTe PCR from g)taq ehrulrr(ljalnnhver RNA. The

Fodisy deddebl RELNRIIMNEH )in 2n3ex@dI¥igh Q8RLF ftérndgh81dingtto- Bonfirm the

eri di ne]
1dgnt1ty of the amplified sequence. To demonstrate the affinity of the compounds from the

present invention to the human Vla receptor binding studies were performed. Cell
membranes were prepared from HEK293 cells transiently transfected with the expression

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

50g of cells are resuspended in 30ml freshly prepared ice cold Lysis buffer (50mM HEPES,
ImM EDTA, 10mM MgCI2 adjusted to pH= 7.4 + complete cocktail of protease inhibitor
(Roche Diagnostics)). Homogenized with Polytron for 1min and sonicated on ice for 2x 2
minutes at 80% intensity (Vibracell sonicator). The preparation is centrifuged 20 min at
500 g at 4°C, the pellet is discarded and the supernatant centrifuged lhour at 43’°000g at
4°C (19°000rpm). The pellet is resuspended in 12.5 ml Lysis buffer+12.5ml Sucrose 20%
and homogenized using a Polytron for 1-2 min. The protein concentration is determined
by the Bradford method and aliquots are stored at -80°C until use. For binding studies
60mg Yttrium silicate SPA beads (Amersham) are mixed with an aliquot of membrane in
binding buffer (50 mM Tris, 120mM NaCl, 5 mM KCl, 2 mM CaCl2, 10 mM MgCl2) for

15 minutes with mixing. 50ul of bead/membrane mixture is then added to each well of a 96
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The invention al so enconpasses the conpounds of
formula (1), (1-a), (I-b), (I-c), (1d), (I1-e), (I-f),

w@ 2oogp7m810 (1 -h) for a use in the prevention orPCI/EP2007/063879

treatment of dysmenorrhea, hypertension, chronic heart
failure, inappropriate secretion of vasopressin, liver
clhrhosi nephrof i ¢ bsessi,ve .conpul.si .
L PR o O o R TP ER g BRGTR E MB LRT RSB Chemmicals)
Fowendlibbmdiag sceasnemapai®as of bjndargadéutare added to the respective wells,

%?_'%q§slpt€%1ﬁg})&%i%r ]I.C()b%)lupgfl @%{%R/P‘qug g?so%%eisglg ;a’gH l(f(?r_ Lé)lﬁpoqund testing 100ul
6f a hkria\MﬂéEﬂﬁioﬁ hffreﬁﬁc edﬁllﬁ)ﬁﬂﬂld o 0OV SO0 Mhe $1d1s &f mlcubated 1h at room
agai nst dysnenorrhea,. per.t ensi on, chronic, heart
ReGHLe FRABBRoRr) 2tie SODPE ABh BhnGdebr dueRRY Terigpunt. Non
gjetﬁibgﬁh&mgn&fﬂﬁ{t@hfec alﬂjéfhdfe@nﬁpmo&&ﬁsﬁéﬂéemﬂ%@llﬁ@ ingemalized to the
i sorder, apxjety and depressive di sorders. e . ,
mﬁméaf@fgfalﬂnémg Rt 1 ¢1omhy Cﬁlaglﬁwearn Korprthg guige is fitted using a
h&@sihe RNRgREASATRESIH I( KBTIt YarRC BRPKAR &al&N&AEPI-MY - thiNGheng-Prussoff
i nvention further enconpasses the use of a conpound of
forRaNa (1), (l1-a), (l1b), (1-c), (1-d), (l-e), (1-f),

(I-g) or (I-h) for the preparation of a nedicament

whi ch is useful apgainst dﬁsnen rrpea, ngaejtension,
chronic heart failur® R8N 8priS¥e REPEIEION of
vasopressin, liver cirrhos$.88 mephs ot| c 7Sy ndr one,

obsessive conpul s vegdi sorgey, |anyjety angd depressive
di sorders. In a cgrtainenbodiment, tphe _compound of
the invention can be7ﬂa.uféﬁiured3%cc réﬁﬁg to a
process conprising the step3df | reagtipgzascagnpound of
formula (11):with an11a}0|d f:_ggl_orldgzof fg_rggula (111-b)
to obtain the conpound accordimg to formurai(l)
wherein Rl to Ri1OLant X lanti%are as definedlabove. In
a certain enbodi nent, the conmpound of the invention
can be manuf act ured

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

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

The compounds of formula (I), (Ia) to (Ig) and their pharmaceutically usable acid
addition salts can be processed with pharmaceutically inert, inorganic or organic excipients
for the production of tablets, coated tablets, dragees and hard gelatine capsules. Lactose,
corn starch or derivatives thereof, talc, stearic acid or its salts etc can be used as such

excipients e.g. for tablets, dragées and hard gelatine capsules.

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

solid and liquid polyols etc.

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

polyols, saccharose, invert sugar, glucose etc.
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according to a process conprising the step of reacting
a conpound of formula (I1): with an acid of fornula

W@ R10BAOZBI® obtain the compound of fornula (1) MEERINT/063879

Rl to R10 and X and Y are as degfined above The

synt hesi s of conpounds of general formula (1) wll be
.?_Ezcél%)lpa%ge exalé)len]lseftoﬁm]ectlgrsl 88 U%Prﬁ 3%% te:gnwgtgzg ﬁ?ck())ﬁ?p ,\Roﬁyols, glycerol,
mgbtablet(ylseMI ch may be detected as descri bed bel ow

Via activi ty Materi al &Wet hod: The human Vi a receptor

codi P b Ried S  ubRRE s SRR B R gt s fors
sdntidiqus® quinadd pglybB econfi rm t he identity of the

anplified sequence. To denonstrate the affinity of the
?ggg ngosvsr, rﬁ}gem%}%ar%%ta edl%légl pr V\%Qarr]gt?or}ltl,s fcgrl? Féngam@efslervn?wes, so"ilublhzers,
stelmrhzeas; eStivey &eptsepavileidietsy @meHE&ZQ&)lcﬁehﬂssﬂetvbm eﬂtslfgr Varymg
t.ransf cted wi th the e ressi on ve tor andgﬁrovvn [

TerosPofiG PraHTer s FasHBE AePROeR OPERlyC SHY BBg safcontam still

6&ﬂef&eﬁdp@uﬁ@ﬂ?$ﬁlﬁ@lﬁ@dubsthrﬁ@dﬁﬂ freshly prepared ice
cold Lysis bu fer (som\/l HEPES, | nM EDTA, 10rM I\/gCI 2

Cohi Bhe g?sag Vé"lrw Sggﬂ%%t)? aﬁiﬁvmé'gh@g%% €3 the individual

Roujtt Mefits il Each Pafticanst caenil Vgér%dal oin th€ éast of or%l(ad%mnlstratlon a daily
g})nute at 80%| ntensity (Vi

br.acel | at or
wparkaboghl§ © RMmE PGSO ! ?nCﬂmaPU@fgefC g ffenur%@ should be

@[ﬁjrbﬁltlatle Saltﬂbﬁ%ﬁﬂfé%@o@é’h‘i’p PehBmStRaranatiRRkce88 WhégREssary.
|'hour at 43'0 at 4C (19 OOOrpn) The pellet is

resusg ed.in 12 ? n? sis buffer+12.5m Sucrgse. 20%
e following Examples 1 lustrate the present invention without limiting it. All

temperatures are given in degrees Celsius.

Example A

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

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

Tablet weight 100

Example B

Capsules of the following composition are manufactured:

mg/capsule
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and honogeni zed using a Polytron for 1-2 mn. The
protein concentration is determ ned by the Bradford

woreaoRodsand al i quots are stored at -800C unti | PCIEEP20BFT063879

bi ndi ng studi es 60my Yttriumsilicate SPA beads
(Amersham) are m xed with an afiquot of nenbrane in
%gp%iﬂgtbq£fer (50 MM Tris, 120nM NaCl, 5 nM , 2 MM
ohvd i@]nNINgCIZ) for 15 mnutes with m xi ng.” 50ul
bicttwead/ menbrane m xture is then added to eachsdnel | of
§ 96wel | plate, followed by 50ul of 4 nM 3
PERAESBr essi n' (Ameri can Radi ol abel ed Chenicald). For
Tatal bindi ng neasurenent | OQul of binding buffer are
added to the respective |1's, .for .non-specif]
bi nding | OQul of 8.4nM c @Sésﬁ‘hmeégﬁi 2 and 10
conpound testing | OQul of a serial dilution of each
COoNPThiNgtive sRMBEO lactbre apll @b dtsrch aeUbradeshidel i@h nii@@Mnd then in

tenperature, centrjfuged 1 mn at | .and counte n

3¢ ER%?W%FBYB&% fhe WIS 1B %Hﬁr Al e thereto
sutbiniad tteskolisRIM BRCRix@lelis AN tWahachife iRQY Wl igglednd @psules.

t he maxi num specific binding set at 100% To cal cul ate

an 1C 50 the curve is fitted using a non-linear
regression nodel (XLfit) aﬁﬁmﬂa%&Ki Is cal cul ated
usi ng the Cheng-Prussoff equation. The conpounds of

f or meihEbobitgries @ Ehe(fbAYwing cOhipbsifion Wel thardFadthedr
pharmaceutical ly usable acid addition salts can be
used as nedi canents, e.g. in the form of

phar maceuti cal preparations. The pharnaceutp%%¥ﬂﬂh
preparati ons can be admi nistered orally, e.g. in the
hotivasobsthiadel et s, coated tabl ets, dragees, hardizand
goft ﬁelatine capsul es, solutions, enulsions %g
URASHYIRES The admi nistration can, however !“%81 so be
effected rectally, e.g. in the formoafl suppossdpri es,
or parenterally, e.g. in the formof injection

sol utjons. The conpounds of formula (1), (la),to (I

and %‘éwppﬁﬂg}rﬁﬁ@é 5 if%fiﬁefly‘l i siel tebse, it torbughly and
cooled to 45°C. Thereupon, the finely powdered active substance is added thereto and
stirred until it has dispersed completely. The mixture is poured into suppository moulds of

suitable size, left to cool; the suppositories are then removed from the moulds and packed

individually in wax paper or metal foil.
In the following, the synthesis of compounds of formula (I) is further exemplified:
The following general scheme A is an example of the preparation of the compounds of the

invention according to general procedure 1:

General Scheme A



addition salts can be processed wi th pharmaceutically
inert, inorganic or organic excipients for the
wee@dozion of tablets, coated tablets, drageeBCHREP2007/063879
hard gel ati ne capsul es. Lactosg, corn starch or
derivatives thereof, talc, stearic acid or its salts
etc can be used as such excipients e.g. for tablets, ,
dragees and hard gel atine capsules. Suitable R R
exci pients fog soft gelatine capsules are e.g.
vegetah&@ oi s, waxes, fats, sem solid and Iig
= Suh;able excj piepts for the nanuﬂac

of sol ut i d syrups V\gat er, pol yob<
sacchdros: nvert sugg 0 :
exci piant s f oR* injgction s

al cefial 8, elsyol s, gl ycer.gli vegetabl e oil's et N R’
Suitable e Cl pients forRsupp05|td?|es are e.dg.
or hardeped oils, waxes, fatR® semi-liquid or
pol yol s etc. Moreover, the phar maceut i cal preparat
can contHin preservatlves sol ubi l'i zers, stabi |l jrzems
wetting agents, enulsifiers, sweeteners, colorahts,

flavoranls, salts for varyibethe osnotic p?essure R®

buffers, nasking agents or antioxidants. They can al so

=N

contain still other therapeutically val uable
substances. The dosage can vary within wide limts and
will, of course, be fitted to the individual

requi renents in each particular case. In general, in

the case of oral adm nistration a daily dosage of
about 10 to 1000 ng per person of a conpound of
general fornula (1) should be appropriate, although
GhgeralRroeedipper aﬂnicm' cbupl&hig witk acidehkxddesded when

nec@é‘ﬁfl p H}F-éﬁh]?mg ey H](? %Erq%tcf r{ é eﬂi ancL\}:)ﬁ;EeA I. ; eq) in DMF is

stirred at RT for 14h. The mixture is concentrated and purified by preparative HPLC to
yield the desired product.

The following general scheme B is an example of the preparation of the compounds of the

invention according to general procedure 2:

General scheme B:




10

15

20

tenperatures are given in degrees Celsius. Exanple A
Tabl ets of the follow ng conposition are nmanufactured

wo pooslz7susual manner: ng/tabl et Active subst anR€I/BP2007/063879

Lactose 45 Corn starch 15 Macrocrystalline cellul ose
34 Magnesium stearate 1 Tabl et “wei ght 100 Exanple B

sul.es of the follow C osition are
EEREHL B lugt 2Sanfde SbMRe FRIBAUMPNEL 10 Lact ose
A5blufion rof giearcah(1340) Tad e1A 1CaRgUIreDMH i shkieq fidr 3QQinTA& T and then

act.i ve subst ance,. | act cor.n _starch, are firstl
RSty REBRRES 0 G SR TP RS (o SQUR YR Ml Gad s hiclure shaken
JNET firhuTRe msxthRtisiesiRdntrfed Red Pupidd byt repdradie HIBLC to yield the

dded thereto and mi xed thoroughly. The mxture is
1 Bﬂﬁﬁwhachine into hard gel ati ne capsul es.

Examples

Example 1
6-Methoxy-1'-(2-naphthoyl)-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one:

N

Amide coupling according to general procedure I:

O

O—

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

- Acid chloride: Naphthalene-2-carbonyl chloride

ES-MS m/e (%): 388.4 (M+H").

Example 2
1'-(4-tert-Butylbenzoyl)-6-chloro-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one

O

O
Cl

N
°)\©7<
Amide coupling according to general procedure I:
- Amine: 6-chloro-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one (described in EP
722941)

- Acid chloride: 4-tert-Butyl-benzoyl chloride
ES-MS m/e (%): 398.4 (M+H").

Example 3



Exanpl e C Suppositories of the follow ng conposition
are manufactured: ng/supp. Active substance 15

wWEEpozistory mass 1285 Total 1300 The supposi t BEC/ERHEF063879

10

15

20

is nelted in a glass or steel_¥ ssel, m xed thoroughly
and cooled to 45C. Thereupon, e finely pomdered

ﬁlgatscl(g éé tég ch%u?ylﬁé%g%)% ?nre%h}g i E—rgpllsgbgbge%?%fu ran- ! 4 plperldm]—
suppository noul ds of suitabl3osdt ze, left to cool t he
suppositories are then renoved fromthe noul ds and

packed individually in paper or nmetal foil. In the
foll owi ng, the synthesis pounds of fornula (1)

is further exenplified: ow ng general schene A

Is an exanpl e of the preparation of the conpounds of
the invention according to g procedure 1:

General Schene AGeneral Procgd am de coupl i ng

with acid chlorides: A solution-oef the amne ( 1 eq),

the acid chloride ( 1 eq) and DIPEA (1.5 eq) in DW is

atiide @nllpling Ricofding todgenefhpraveddrade i s concentrated and

.epar th d

g };ﬂél uéc {1ac- J?.KR B ZI | o%&ﬂﬁfY%Pﬁ% # Re? o%m%nBl 2 P I{ﬂéﬁa’ a3 one (described
nmeh@9n%@5ﬁrat|on of the conpounds of the invention

ARG Al ofhe! L ARBERRbeRIL SIS 2

ES-MS m/e (%): 378.5 (M+H").

Example 4
1'-(4-tert-Butylbenzoyl)-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one
0

O

N
o)\©7<
Amide coupling according to general procedure I:
- Amine: 3H-spiro[2-benzofuran-1,4"-piperidin]-3-one (described in Journal of Organic
Chemistry (1976), 41(15), 2628-33)

- Acid chloride: 4-tert-Butyl-benzoyl chloride
ES-MS m/e (%): 364.5 (M+H").

Example 5
5-Methoxy-1'-(2-naphthoyl)-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one



General schenme B: General Procedure 2 - am de coupling

W th carboxylic acids: A solution of the acid ( 1 eq)
wW@e@sPABW (1 eq) in DMF i s shaken for 30 min atPGIVER20d7/063879

then a solution of the am ne _(291_ eq) and DI PEA (2 eq)

in DMF is added and the m xture shaken at RT for 2h.

The m xture is concentrated arzjd purified by

preparative HPLC to vyi Qlj d t heyjdesired product.

Exanpl es Exanple 1

6- Met hoxy-r - (2- napht hoyl )

i peridin]-3-one: Am de coupl

procedure | : - Am ne:

6- met hoxy- 3H spi r o[ 2- benzof ur gh- | /=4 - pi peri di n] - 3- one

(described in EP 722941) - AAd \QM | de:

Napht hal ene- 2- car bonyl chloride E me (%: 388.4

(MtH +) . Exanple 2

= (-4 = = B 3H spi ro[ 2- benzof uran

{L\I ée‘ ‘E"S{pglég?‘gcf%‘?ﬁ%&g%ég)e r&ﬁ%’ﬁgl@gﬁ%‘| i ng accor di ng to

ganene| 5-medwesptespiro[2-beppdfpen-1,4"-piperidin]-3-one (described in EP

?%ﬁm)or 0- 3H spi ro[ 2- benzof uran-1, 4' - pi peridi n]-3-o0ne

escribed in EP 722941) - Acid chloride:
4AtidrchloBideyNaidehdenyd-2-chifbonylddldsleMs me (% : 398. 4

BRI e (%): 388.5 (M+H.

I ro[ 2- benzofuran-1,4"-p
ng\ accordi ng to general

Example 6
1'-(3,4-Dichlorobenzoyl)-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one

Amide coupling according to general procedure 2:

- Amine: 3H-spiro[2-benzofuran-1,4"-piperidin]-3-one (described in Journal of Organic
Chemistry (1976), 41(15), 2628-33)

- Acid: 3,4-Dichloro-benzoic acid

ES-MS m/e (%): 376.4 (M+H").

Example 7
1'-(3,4-Dichlorobenzoyl)-6-methoxy-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one

Amide coupling according to general procedure 2:
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Exanpl e
3Rac- (IR 3" S)-r-(4-tert-butyl benzoyl)-3'-net hyl - 3H spi

WO ofos8/opmsme of ur an-1, 4' - pi peridin]- 3-one Am de BCUPPINTY063879

according to general procedur_e3({_: - Am ne:
rac- (IR 3"'S)-3" -nethyl -3H spirof| 2- benzofuran-1, 4" -pi pe

ri,di.n].- 3- ane cr.i i.n MO 9929696),.-, Aci d . .
AU RS PER BT sy BR P P SR praripein £
3/B4b) (MrH +) . Exanple 4

r-(A4-tert.-Butyl| benzoyl)-3H spiro[ 2-benzofuran-1,4"'-pip
'eﬁg‘éi %‘1?"—@9@%&/’ Z&E%B%pl ing according to general

BS-OCSE €%): 4064 (AT,

3H spiro[ 2- benzofuran-1, 4" - pi peridin]-3-one (described

in Journal of Organic Chem Etarég lgé976), 41(15),

2628-33) - Acid chloride: 4~¥BPR*Butyl - benzoyl

chl @Kilﬂ@roEg:(Wﬁ—dﬁkﬂof&@ehz&@ﬂsﬁ—Jpr'[‘lZ—ﬁEnzoﬁE%ﬁﬂM’%i ridin]-3-one
5- Met hoxy-r - (2- napht hoyl ) - 3H-spi ro[ 2- benzofuran-1, 4" -p

i peridin]-3-oneAm de coupling/according to general
procedure | : - Am ne:
5- met hoxy- 3H spi r o[ 2- ben B-1,4" - pi peri di n] - 3-one
(described in EP 722941} -7 A¢i d\chl ori de:

Napht hal ene- 2- carbonyl chlorildg”"ES-Msinie (% : 388.5
(MtH +)

e} Cl

Amide coupling according to general procedure 2:

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

- Acid: 3,4-Dichloro-benzoic acid

ES-MS m/e (%): 410.3 (M+H").

Example 9
1'-(3,4-Dichlorobenzoyl)-5-methoxy-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one
| o
o)
o)
N Cl

Amide coupling according to general procedure 2:

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

- Acid: 3,4-Dichloro-benzoic acid



Exanpl e 6

r-(3,4-Di chl orobenzoyl)-3H spiro[ 2-benzofuran-1, 4" -pip
W@eoodioriis1B- one Am de coupling accordi ng to geneCHEP2007/063879

procedure 2: - Ami ne: _31.

3H spi ro[ 2- benzof uran-| - pi péridin]-3-one (described

n Chem stry (1976), 41(195),
Egivég%% EU/) 063}(5@%9)0 chl oro-benzoic acid ES-M5 nf e
(99 : 376 4 (MtH +) . Exanple 7
r-(3,4-D chl orobenzoyl ) - 6- rfectahmkeyl(Bl-l- spi ro[ 2- benzof ura

g engéhgpprﬁyp g Iégllt—ﬁl %ﬁlgfo%%ﬁm%—gﬁ—s%%%% 'bnlgzo?ur%g rldél p9petr9din]—3—one
6- met hoxy- 3H spi r o[ 2- benzof uran-p, 4' - pi peri di n] - 3-one
(described in EP 722941) ® A 3, 4- Di chl or o- benzoi c

acid ES-MB me (9 : 406.4 ( ¢ Exanple 8

6- Chl oro-r- (3, 4-di chl or obenzoyl spi ro[ 2- benzof uran
-1,4" -piperidin]-3-one Ari de co k'ng according to

general procedure 2: - Am ne:

6- chl or o- 3H spi r o 2- benzof ur an-
(described in EP 722941) - Agi
acid ESSMs me (%: 410.3 (N%

“bi peridin]-3-one
, 4-Di chl oro-benzoi c

Amide coupling according to general procedure 2:

- Amine: 5-bromo-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one (described herein)
- Acid: 3,4-Dichloro-benzoic acid

ES-MS m/e (%): 456.3 (M+H").

The synthesis of 5-bromo-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one is described
below (3):

O 0
2 Br Br
N Br
Br CO,H | o O o)
\C[ _— —_— —_—
Br
1 \ CN

Preparation of 1: 1’-methyl-(5-bromo-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one):
Butyllithium (97.2 ml of 1.47 M solution in hexane, 143 mmol) was added dropwise to a
solution of 2,5-Dibromo-benzoic acid (20 g, 72 mmol) in dry THF (300 ml) at —78° C over
a period of 3.5 h under a nitrogen atmosphere. The reaction mixture was stirred at —78°C
for 2 h. A solution of N-methyl piperidone (11.31 g, 99 mmol) in hexane (40 mL) was
added dropwise during 30 min to the reaction mixture at 78°C. The reaction mixture was
allowed to come to room temperature and stirring was continued for overnight. The
reaction mixture was added to a mixture of water (500 ml) and ether (300 mL). The
aqueous layer was extracted with ether (5 X 150 mL) and acidified with concentrated HCI
(to pH 2-3) and extracted with ether (2 X 150 ml). The acidic solution was boiled for 1 h
and then cooled to 0-5°C and made alkaline (to pH 9-10) with aqueous NaOH. The cold
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Exanple 9
r-(3,4-Di chl orobenzoyl ) -5-nmet hoxy- 3H spi ro[ 2- benzof ura

W@20084778ph per i di n] - 3-one Ami de coupl i ng accor dPEIYEP2907/063879

general procedure 2: - Amne: .,
5- met hoxy- 3H spi ro[2 benzof uran-1, 4' - pi peri di n] 3 one

bed
goqt?’%(&g/vﬂ%aﬁ%d ly ?)g/sac e§ t:l’1)4ch cmgﬁ(frns (5%( é())(d:)| m‘iF‘ ’lQrT:o 4 C%lOI’OfOI‘m
EctBrcsmpere w@s’heddvdtlrmhdtteﬂ’ dbemndpydried 3)Her$s|0ldrlm[1 Rulbenaaf evmporated under
beéiﬁé‘?dgﬁ)rg%}’lf) Lel'g%J Feéld%g %va'so\gmglﬁeecf vcs)fg pur&%d% sﬁlrcg Ige 9{16(9 200) column

axxbfrmricgraﬁky&ma@vaﬂbﬁfemhur 1ard1dhl(§|ronwtmﬁﬂél(d6f’/d to3x iamto afford 1 (4.2
(descrl bed herel}ggéd | or o-benzoi c ac
£30RE. M1 A CER: 5171 (B égmt%gr@ bi5-324 I, 210, 237

& %9@453ﬁs§%r @ﬂ{%i@%@@f uhagH), 746" (H' PeRriGir, 180 0N (R, ] = 7.8,

described bel ow ( Preparation of
1.7 -Heet hyl L%NM%WWSLQD@]P? @)éﬁ?ﬁ)f‘hﬁl’oénﬂ 420'34 90 ple2idi 122.97,

375’2 qggﬁé@%gl b thi ym d7(527 2 m of 1.47 Msolution in

exahe Was a d dropwi se to a solution of
2, 5- Di br ono- ben20|c acid (20 g, 72 mmol) in dry THF
PB3pOranbh obif: F-cgar®- B+ bronzo-pHr ipii [ DbeBzobutanultigriparidin]-3-one): A

nitro t her e ctl Xt ur sti.rred .
S ESBRLY BB M RO04T oo BTG RENEVIVA® B LarcRyig 164 strred
bdiling dolgtioD8f cfyerﬁd)genb Brdweidane. ((A@ 100 mel$ ireldeebform (100 ml) under
drOPWISG duri1 mn ta th reactloH Cf<f1ure af 8&
FREIGRED ATNQSR ﬁqe)@p Itlée v\?éléltlng solution was refluxed for overnight. The reaction
mixture was cooled and washed with 25 mL of 5% HCI and then with 20 ml of water. The
organic layer was dried over sodium sulfate and evaporated under reduced pressure. The
residue was purified by silica gel column chromatography (100-200) eluting with methanol
in dichloromethane (0.5% to 1.0%) to get the pure product (1.6 g, 51%). 1H-NMR
(400MHz, CDCI3): 6 1.72 (d, ] = 14.2Hz, 2H), 2.24-2.32 (m, 2H), 3.37-3.59 (m, 4H), 7.32

(d, ] =8.2Hz, 1H), 7.83 (dd, ] = 8.0, 1.7Hz, 1H), 8.03 (d, ] = 1.7Hz, 1H).

Preparation of 3: (5-bromo-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one): A mixture of 2
(1.0 g, 3.2 mmnol) and 20%HCI (12 ml) was heated under reflux under a nitrogen
atmosphere for 6 h. The reaction mixture was cooled to 0-5°C and pH was adjusted to 9-10
with aqueous NaOH solution and rapidly extracted with chloroform (3 X 50 ml). The
combined extracts were washed with water, the organic layer was dried over sodium sulfate
and evaporated under reduced pressure. The residue was washed with distilled hexane and
dried under high vacuum to get the pure product (0.64 g, 70%). IR (KBr) 3333.84, 290.53,
283525, 2811.07, 2749.38, 1756.04, 1470.28, 1415.14, 1271.03, 1196.28, 1083.84, 929.07,
831.50, 792.35, 734.78, 691.24, 548.46, 534.50 cm-1. 1H-NMR (400MHz, CDCI3): 6 1.66-
1.72 (m, 2H), 2.02-2.09 (m, 2H), 3.07-3.18 (m, 4H), 7.29 (d, ] = 7.8 Hz, 1H), 7.77 (dd, ] =
7.8, 1.7 Hz, 1H), 7.99 (d, ] = 1.7Hz, 1H). 13C-NMR (100MHz, CDCI3): 3 6.33, 42.49,
85.23, 122.61, 122.93, 127.39, 128.64, 137.07, 152.44, 167.91. FIA-MS: 282.1 and 284.1; C12
H1279BrNO2 [MH+] requires 282.1. mp: 162-163 °C.

Example 11
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allowed to conme to roomtenperature and stirring was
continued for overnight. The reaction m xture was

W@awem78o0 a m xture of water (500 ml) and et hePCT/BBD®07/063879

nm.). The aqueous | ayer was extgﬁcted with ether (5 X
150 nm.) and acidified with conCentrated HCl (to pH
2-3 tr ted et h The. aci

ol 0t FERTHRUOREEFiog s uGho ol okt 1/ BPE i F-one
and made al kaline (to pH 9- 10) t h aqueous NaOH. The
col dsol ution was rapidly d wth chloroform (5
X 300 mL). The conbi ned chl ofmextracts were
washed with water (150 m), dri£ed \over sodium sulfate
and evapor at ed under reduced pr ure. The residue was
purified was purified by silica g (100-200) col umm
chromat ography eluting with_ne ol in

di chl oronmet hane (0.5%to 2. g afford 1 (4.2 g,
209 . | H-NVR (400MHz, CDC13) . .71 (d, J = 14.2 Hz,
2H), 2.15-2.24 (m 2H), 2. 37° (s 3H), 2.45-2.52 (m
Ahhide &u&ﬂnga&?)rc(ing tgdneral psedude 2J = 8.25 Hz, | H),

7.75
(d?ﬂugg %}% spixgl Jzo%em%ﬁlf%‘?)l 48211)66611@20@433 eschibedyin WO

1@M052W6128 64, 137.06, 152.24, 167.77. Preparation of

TAaéyﬁﬁ&héﬁoﬂ}BWH°§¥F§blro[2 benzof uran-1,4' -piperidin
Es319R82 (900 39auM-omef 1 (3.0 g, 10 mol ) i n

chol orof orm (50 m) was added dropwi se to a stirred

boi ling solution of cyanogens brom de (12.16 g, 120

mmol ) in chloroform (100 nﬂ?ﬂﬂﬂﬁ%¥2a ni trogen

qL (@@—W&ﬂ@ro@@ﬁz&yb% (2R ok NGh S WiH - %rd?%&%&ﬁ%ﬁ gat ﬁirperldln
overni ght. The réaction m xture was cool ed and washed

with 25 nL of 5% HC and thenoafth 20 ml of water. The
organi c layer was dried over sodigmsulfate and

purified by silica gel colu r & .tography (100- 200)
eIutlng w th nethanol in ¢ 4
1.0 to get the pure erguct (

OH

), 51% . I H NWR

Cl

Cl
Amide coupling according to general procedure 2:
- Amine: 6-(2-hydroxyethoxy)-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one (described in
WO 2001014376)
- Acid: 3,4-Dichloro-benzoic acid
ES-MS m/e (%): 436.4 (M+H").



10

15

20

25

(400MHz, CDC13): d 1.72 (d, J = 14.2Hz, 2H), 2.24-2.32
(m 2H), 3.37-3.59 (m 4H), 7.32 (d, J = 8.2 Hz, IH),

wa2@8/0fey J = 8.0, 1.7Hz, IH), 8.03 (d, J = 1PGHEP2007/063879

I'H) . Preparation of 3: a4
(5- br ono- 3H spi r o[ 2- benzofuranl}f 4' pi peri din] - 3- one)

ﬁregarﬁtuo{l é)(fjfjgf1 écili'b)%gxfghoxs;f)% —splao nl P%%filﬁa{i‘_? m)élgﬁngj 1Y]-3-one): 6
for 6 h. The reaction mxtgre was cool eg to 0-50C and O
pH was adjusted to 9-1Q0 w gh aqueo OH sol ution

FO&Xt rast ed wit

of orm ®0 nm ). _The
co ed extracts wer Wi t2r\ the organic
Fayér Was driNéd over sodi §m gul fate an apor at ed
under reduced pressure4 The'\esidue vas wgshed with 6
distilled hexane and dried under high vacuumto get

the pure product (0.64 g, 70%. IR (KBr) 3333. 84,
E&@aﬁﬁpan@ﬂZ&netﬁﬁﬂﬁl(Dﬁuo@?ﬁg sBo[21F&Gofian-147PipRBdin]-3-one: To

5 14 71, 6. 28, 1083.84, 929. 83
Fedtagtorig fonmied T30 R8RSR BlokgRu g o B Rt in dry THE

(A)OGNB'IZ'[ @@la)butﬁihﬂnﬁﬁ (15.M2n (lEXanESl')D(JO(Enﬂ]B})ZNﬁ&dGéﬂ drop wise (3

%g%nd t}e Iesylﬁgig sgl 1093/@3 is‘%?r'e(% ga_rgg’a@ditiigzggll;%thg Ise’t_r?I%e_ZﬁpZ:Zature.
EChIINNRti(l ¢ OOMzth yICDGlSIridofle 6.(3.81 g4Dm9ol)8H d@hexlﬂéz(ﬁ]ml) was
%{f 93, 127.39, 128.64, 137.07, 152.44, 167. Jﬂ[o

digger Fhminatghgsasagteinperaure; fihberatiepyas Hhen alloggdite gy atrtand
%ggﬁﬁally'ﬁﬁdecﬂ-%ﬂ&%Z@in)Edf@Wt@r (300 ml). The basic (aqb ueous) layer was

11r-(3,4-D chl orobenzgyl ) -5-fl uoro-3H spiro] enzof ur

grviracted witly ¢ther (éP%}Q%mBrﬁé‘dAh? pruceBtlar s acidEiedivig ¢apcentrated

Eﬁﬁ@ﬂﬁbn@ﬁ&&@ﬂ%%)%nd “ext@Ewith ether The aqueous solution was boiled for 1
fl uoro- 3H—s |ro£2 benzof ur an- | ]E)ll peridin]-3-one

b@@é diep Bea coplegyy 0G0 Comeangle alke;&\l@p dpH 9-10) with cold aqueous sodium
l?fycﬂrbgdg.hﬂ'lférc‘al@mﬁincw?s%ﬁldly extracted with chloroform (5 X 200 ml). The

combined chloroform extracts were washed with water, dried, concentrated to give light

Iz

yellow solid which was purified over neutral alumina eluting with a gradient of 30-50%
ethyl acetate-hexane to obtain 1.75 g (15%) of 9 as white solid. IH-NMR (CDCls, 400
MHz): § 1.68-1.75 (m, 2H), 2.18-2.19 (m, 1H), 2.38 (s, 3H), 2.44-2.52 (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: 236 (M + 1).

Preparation of 5: 1'-cyano-6-(2-fluoro-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one: To a
solution of the N-methylated lactone 9 (1.17 g, 5 mmol) in dry choloroform (10 ml) was
added cyanogenbromide (60 mnol) and the resulting solution was refluxed for 36 h. The
reaction mixture was extracted with 5% HCI (5 ml) and then with water (2.5 ml). The
chloroform solution was dried (anhydrous MgSO4) and concentrated to give a pale yellow
soild which was chromatographed over SiO2 eluting with 1% MeOH-CH2CI2 to give 858
mg (70%) 5 as white solid. IH-NMR (CDCl3, 400 MHz): 6 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.
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ES-M5s me (9%9: 394.3 (MtH +) . Exanple 12
r-(3,4-Di chl orobenzoyl)-6-(2-hydroxyet hoxy)-3H spiro[ 2

WO p@apoBur an- 1, 4' - pi peridin]-3- one Am de coupPCTIgP2007/063879

according to general procedur_e3 ;- Am ne:
6- ( 2- hydr oxyet hoxy) 3H spirof 2- enzofuran l,4" -piperid

s AR B gty o

Rhe at@tel 50(1.23fg, 5 mmol) was heated with ethylene glycol (5 ml) and sodium

E]Y%%Xlélgégé:? g’y@tﬁgﬁ)r éfl %IO 81?1 a ??(p & fl\%(r)s%r(])f the eth)}?eﬂ% g ycol was

genﬁweb By dfsuﬂgrmfﬂ h@e® h%ﬁ@m#ﬁﬁg ’%‘Ieb@ﬁ%@z? lifa’ttﬂoia nfixtupé WY diluted with
I Nnj- one 0O a so I on O e stiLtute

yalsy %ewaﬂeédﬂz?aﬁék it q&emfor(ni cgmbsieedirginyics Wasgiripd and
a—d'I'E:ei(ltZQQd i, %w@i semi 581id %a’?ert&%vlﬂieh'v&a@'p‘dﬁﬁed @V@ Pfﬂ’@@ column upon

exanesta1 was ad W se t he
elagon Mithg- %%lMtf@ Hefsl2 g@mﬂmw Nﬁé (@Fﬂleaa@.tp .Ytﬁ#b?wzna (60%) of

I .
glkptérl da% ﬂm%é;e ?@Wg‘glﬁ l1”Lg}(\)lrrm) (fé.l %j’?topé\ggg)é%?gg Pr?é (f; 2H), 2,03
a6 (medda, HXeR.830mp2H),a9%-he7 (;laln%Ht éﬁrﬁpﬁeis.a@ (me2HFHe 2-4.14 (m, 2H),
' re t 4 d fi

RS A el P20 S S o B 1 a2 paso. 100
Vaa)edas.p, 42a’;y69 IWAR4,e84t0; acd.d 18460 h1 720, he6.8( 56X, 16K9,n6B.5; FIA-MS:
and @ge @;queous | ayer was acidified with concentrated

AYer BRT bki ¢ aci d (pH 2-3) and extracted with ether.

The aqueous solution was boiled for 1 h and was then

cooled to 0-5 OC and nmde aixlﬁa{pmpg, (pH 9-10) with cold
aqueous, sodi um hydroxi de. The cold sol ution was

r api dl ¥ -d Pighlerebgnzon]) Hi-spise @rbanzafuxa b -piperidipg-one:

Amide coupling according to general procedure 2:

- Amine: 3H-spiro[2-benzofuran-1,4"-piperidin]-3-one (described in Journal of Organic
Chemistry (1976), 41(15), 2628-33)

- Acid: 2,3-Dichloro-benzoic acid

ES-MS m/e (%): 376.4 (M+H").

Example 14
1'-(2,3-Dichlorobenzoyl)-6-methoxy-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one
O
O
AN
(0]

C
N Cl
O

Amide coupling according to general procedure 2:
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conbi ned chloroformextracts were washed with water,
dried, concentrated to give |ight yellow solid which

wor®spusid i ed over neutral alum na eluting w tPCEEP2007/063879

gradi ent of 30-50% et hyl acetate-hexane to obtain 1.75
g (15% of 9 as white solid I H NVR (CDO 3, 400 MHz):

gAI}flﬁeg%Ele%m mf ﬁfs’“&&o é)eﬁz }Fa&é i, %Qﬁnga-oygéésf?b@d in EP

173)941)702 .05 (m IH), 7.19-7.22 (m |H), 7.84-7.87

236 + 1). Preparation of 5:

E‘)‘}ag}) [@CIEIQNEP %M spi ro[ 2- benzof uran-1, 4" - pi perid
Eﬂ]M@rrﬂ@@%) To6a (3obmt).on of the N-nethylated | actone 9
(1.17 g, 5 mol) in dry choloroform (10 m) was added
cyanogenbr om de (60 mmol) d theb{]esul ting solution
was refluxed for 36 h. The m xture was
ext paghlewh- vi (13- §ithlokdbeh 2oyl)-3 Haspik o 118 Mk fan VI §ip drddiR]-3-one
m ). The chloroformsolution was dried (anhydrous
MySO4) and concentrated to givg a pale yellow soild
whi ch was chronat ogr aphed SiQ2 eluting with 1%
MeOH CH2Cl 2 to give 858 5 as white solid.

I HNVR (CDCA 3, 400 MHz) A\L. 76(m 2H) ,
222230(mIH) 348360m4: 09711(m
IH, 7.11-7.28 (m IH), 7.89-7.92 IR (KBr):
3492 3043, 2216, 1760, 1602, 1 1. Preparat|on of

nzof ur an- | i perid
A gy o o
héamefd 6rcltlbreed Hydpen B2 -génrobiraif 8, 4vpjpeadth ] Sodiairescribed in EP
?%g ?f(l de (0.82 g, 20.5 mml) for 15-20 mn at 130 OC

of the ethyl ene glycol was renoved by
dAsidi 2,Bddicldoratheewidicgh vacuum The residual reaction

Poertal§7aTbr STt orm: The-combi ned.or gani cs vas

dried and concentrated to give a sem solid nmateri al
whi ch was purified over AlZGR&npdd LM upon

1'-(2,3-Dichlorobenzoyl)-5-methoxy-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one

Amide coupling according to general procedure 2:

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

- Acid: 2,3-Dichloro-benzoic acid

ES-MS m/e (%): 406.4 (M+H").

Example 17
1'-(2,3-Dichlorobenzoyl)-5-fluoro-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one
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elution with 5-7% MeOH CH 2C 2 contai ni ng NH3
(aqueous) to yield 789 ng (60% of CRI 1072 as pale

wQ@etoBowssol i d. | H NVR (d- DMSO, 400 MHz): d 1. 4AFCT/EBD07/063879

(m 2H), 2.03- 2.10 (m 2HO 279285(m 2H) ,
2.95-2.97 (m 2H), 373376(m2H) 4.12-4.14 (m
2H), 7.09 (d, J =8.4 Hz, IH), 7520 (s, IH, 7.69 (d,
J = 8.4 Hz, IH); 13C NWR {46 O, 100 MHz): d 35.9,
42.3, 59.3, 70.4, 84.6, 106 6. 6, 117.0, 126. 8,
156.9, 163.9, 1685 Fl A- MS: 3 (M+ 1). Exanple 13
r-(2,3-Di chl orobenzoyl) - 3H spi ro[ 2- benzofuran-1, 4" -pi p
eridin]-3-one: Anide coupli ngcaccrd| ng to general
procedure 2: - Am ne:
3H spi ro[ 2- benzofuran-1,4' -f di n] - 3-one (descri bed
in Journal of Organic Chem str 1976), 41(15),

%1@/32& 112g€&éHM+oE|dm g piceabenzol o aci d ES-MS e
+

r Appne. %ﬂ%‘?ﬂoo—’r%ﬁﬁmﬁy%mg&ﬁ@% hdxywardiahidrofeddserped iy WO

@Odloil437@b peridi n]-3-one Am de coupling according to

general procedure 2:- Am ne:

6Aadt hoyiclgpraspenzojcacisenzof ur an- 1, 4' - pi peri di n] - 3- one

gg?\g%ép%)n?’é%?%?@ 41) - Acid: 2,3-Dichloro-benzoic

06.4 (M+H +) . Exanple 15

Example 18
1'-(2,3-Dichlorobenzoyl)-6-(2-hydroxyethoxy)-3H-spiro[2-benzofuran-1,4"-piperidin]-3-

one

o)

N
OH cl o
cl

Amide coupling according to general procedure 2:

- Amine: 6-(2-hydroxyethoxy)-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one (described
herein)

- Acid: 2,3-Dichloro-benzoic acid

ES-MS m/e (%): 436.4 (M+H").

Example 19

1'-[(5-Chloro-1H-indazol-7-yl)carbonyl]-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one
0

O

O

Cl

==

/

Amide coupling according to general procedure 2:
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6- Chl oro-r- (2, 3-di chl orobenzoyl ) - 3H spi r o[ 2- benzof ur an

-1, 4" -piperidin]-3-one Am de coupling according to
wW@emszis1pr ocedure 2: - Am ne: PCT/EP2007/063879

6- chl or o- 3H-spi r o[ 2- benzof ur an%A - pi peridi n] - 3-one

(described in EP 722941) - Aci 2, 3-Di chl oro benzoi c

acgid E ' .
R ESH DL s L AR R g s
@hém(—k’tryp(lpéfi)l, dil () 32628e33Am de coupl ing according to

g r ocC

IR RO SRTEh Papls- Do asid (dsperbadin Ve 2091 48)
EQ&SSW@@%)I%ZEF@NE&ZQM) - Acid: 2,3-Dichloro-benzoic
acid ES-Ms me (%: 406.4 (MtH +) . Exanple 17
r-(2,3-D chl orobenzoyl ) -5-fl uoro-3H spi ro[ 2- benzof ur an
-1, 4" -piperidin]-3-oneAm de coupling according to
general procedure 2: - Am ne:
5-fl uoro- 3H spi ro[ 2- benzof uran-1, 4' - pi peridi n]-3-one
(described in WD 2001014376) - Acid:
2, 3 Di clhl or o- benzoic acid @al\@l@i(ﬁ (9% : 394.3 (M+H +)

e 18
[?SpChloro 1H-indazol-7-yl)carbonyl]-6-methoxy-3H-spiro[2-benzofuran-1,4'-

piperidin]-3-one

Cl

z-Z

Amide coupling according to general procedure 2:

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

- Acid: 5-Chloro-1H-indazole-7-carboxylic acid (described in WO 2006013048)
ES-MS m/e (%): 412.4 (M+H").

Example 21
1'-(1-Naphthoyl)-3H-spiro[2-benzofuran-1,4"-piperidine]

@)

N

g

Amide coupling according to general procedure 2:

- Amine: 3H-spiro[2-benzofuran-1,4'-piperidine] (CAS 38309-60-3)
- Acid: Naphthalene-1-carboxylic acid

ES-MS m/e (%): 344.4 (M+H").
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r-(2,3-Di chl orobenzoyl ) - 6-(2-hydr oxyet hoxy) - 3Hspiro[ 2
- benzofuran-1,4"'-piperidin]-3- one Am de coupling

w@ewsndismy t o general procedure 2: - Am ne: PCT/EP2007/063879

6- (2- hydr oxyet hoxy) - BFLsplro[Z &enzofuran |,4" -piperid
i n]-3-one (described herein) Aci d:

2, 3-Dichl oro-benzoic acid - (% : 436.4 (M+H +)
. Exanple 19 1'- [(5- Chlorc'iS Pﬁﬂ?%%azol 7-yl) car bonyl ]
- 3H spi roFludrbehziohaptaneyl)-3H-spitg)2betliaffiran 3L 0 ndpAidide]
coupling according to genepal procedure 2:- Am ne:

3H spiro[ 2-benzof uran-1, 4' 1 pi peri din] -3-one (descri bed
in Journal of Organic Ch ry (1976), 41(15),

2628-33) - Acid: S-Chlor dazol e- Z- car boxyl i c
acid (described in WO 2006018048) ES-Ms mle (% : 382.4
(MtH +) . Exanple 20
r-[(5-Chloro-I Hindazol -7-yl) cagrhg
i ro[ 2-benzofuran-1,4' - piperidin] one Am de coupling
according to general procedure 2 Am ne:

6- met hoxy- 3H spi r o[ 2- benzof ur an- 154" - pi peri di n] - 3-one

A%é@fd%ﬁgié&oﬁﬁn%%%wal rd%@élﬂe 2:

I ndaz boxy ic acid (described in
WO 6 6l@ea- g -spiro[2-benzofuran-1,4"-piperidine]

(prepared according to Journal of Medicinal Chemistry (1995), 38(11), 2009-17)

| ]-6-nmet hoxy-3H sp

- Acid: Naphthalene-1-carboxylic acid
ES-MS m/e (%): 362.3 (M+H").

Example 23
1'-(2-Ethoxy-1-naphthoyl)-4-fluoro-3H-spiro[2-benzofuran-1,4"-piperidine]

Amide coupling according to general procedure 2:

- Amine: 4-fluoro-3H-spiro[2-benzofuran-1,4'-piperidine] (prepared according to Journal

of Medicinal Chemistry (1995), 38(11), 2009-17)
- Acid: 2-Ethoxynaphthalene-1-carboxylic acid (CAS 2224-00-2)
ES-MS m/e (%): 406.5 (M+H").

Example 24
1'-(2-Ethoxy-1-naphthoyl)-3H-spiro[2-benzofuran-1,4"-piperidine]
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ES-MS mfe (9%9: 412.4 (MtH +) . Exanple 2 1
r-(I-Naphthoyl)-3H spiro[ 2- benzofuran-1, 4' -pi peridi ne]

We\i0d@7180upl | ng accordi ng to general procedur ePQI/EP2007/063879

Am ne: 3H spiro[ 2- benzofuran-| & pi peri di ne] (CAS
38309-60-3) - Acid: hbphthalene- 1-carboxylic acid
ES-MS me (%: 344.4 (M+tH &) . Exanple 22

4- Fl uoro-r- (I -napht hoyl) jro[ 2- benzofuran-1,4"-p
peri di ne] Am de coupling ing to genera
procedure 2: - Am ne:
4-f 1l uoro- 3H spi ro[ 2- benzof ur
(prepared accordi ng to Journal )¢ gdi ci nal Chem stry
(1995), 38(11), 2009-17) - Ackd: \Napht hal ene-
1-carboxylic acid ES-Ms mle (% 0°362.3 (M-H +)

Exanpl e 23 2
r-(2-Ethoxy-I-naphthoyl)-4-fl uofo-3H spiro[ 2- benzof ura

Anhdélcou@hﬁ%awérdlﬁg toEndRl prRIBAIRY: according to general
proce ure

8PV rB1-SIre Brbe@mﬂlbeéhkém%ﬁﬁdmewcﬁ EESOElQVEY]
(REﬁP?'E%x?H%%H'AIE& f Qaptewlﬁaakldth“mquon@I Chemi stry

1995 -" Aci d: 2- Et hoxynapht hal ene-
&Sé\é&?mﬁ&% 038§é|(MJ(f¢AS 2224 00-2) ESS-MS me (%: 406.5
(MtH +)

21 peri di nej

Example 25
1'-(4-tert-Butylbenzoyl)-3H-spiro[2-benzofuran-1,4"-piperidine]

Amide coupling according to general procedure 1:

- Amine: 3H-spiro[2-benzofuran-1,4'"-piperidine] (CAS 38309-60-3)
- Acid: 4-tert-Butyl-benzoyl chloride

ES-MS m/e (%): 350.5 (M+H").

Example 26
1'-[(2,2-Difluoro-1,3-benzodioxol-4-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine]
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Exanpl e 24
r-(2-Ethoxy-I-napht hoyl)-3H spiro[ 2- benzofuran-1,4"'-p

wWQEeesaiise] Am de coupling according to general PCDERWOT/E63879

2: - Amne: 3Hspiro[2- benzofuiﬁn |, 4" -piperidine]
(CAS 38309-60-3) - Acid:
2- Et hoxynapht hal ene-| -carbaxylic acid (CA 2224-00-2)
ES-MS nfe (%: 388.3 (M . &xanpl e 25

d sphlQl 2- benzofuran-1,4" -pip
eridine] Am de coupling according to general procedure

1: - Amne: 3H spiro[2-benzof ia , 4" - pi peri di ne]
(CAS 38309-60-3) - Acid: 4-tert-pBupyl-benzoyl chloride
ES-MS nfe (%: 350.5 (M+H +) kxanpl e 26
r-[1(2,2-Difluoro-1, 3-benzodi O =4yl ) carbonyl ] - 3H spi
ro[ 2- benzof uran-1, 4' - pi peri di néej coupl i ng

according to general procedure 19 - Ami ne:
3H—sp|ro£2 benzof ur an- | gerldlne] ( CAS
388¢ocapligy accondingto general procedure 1:

25l st pabannol L foxal Saife CRE ROMAGocl. 97| de

EAeidp?,2-Difluoro-benzo| 1,3 ] dioxole-4-carbonyl chloride (CAS 143096-86-0)
FSE&§HP§Q%9¥%44 _ﬂg | -7-yl)carbonyl]-3H spiro[ 2- benzo

ur an ‘prperidin Am de coupling according to
general procedure 2: - Am ne:
3H- spi ro[ 2- benzof uran-1, 4' - pi peri di ne] (CAS
38309- 60- 3)
Example 27

1'-[(5-Methoxy-1H-indol-7-yl)carbonyl]-3H-spiro[2-benzofuran-1,4"-piperidine]

Amide coupling according to general procedure 2:

- Amine: 3H-spiro[2-benzofuran-1,4'"-piperidine] (CAS 38309-60-3)
- Acid: 5-Methoxy-1H-indole-7-carboxylic acid (prepared herein)
ES-MS m/e (%):363.5 (M+H").

Preparation of 5-Methoxy-1H-indole-7-carboxylic acid:



- Acid: 5-Methoxy-| Hindole-7-carboxylic acid

(prepared herein) ES-Ms nfe (%9 :363.5 (MtH +) .
wee@parsto on of 5- Met hoxy- I H-i ndol e- 7- car boxy| PCT/ER1007/¢63879

sol ution of 7-Brono-5-nethoxy:% +indole (described in

WD 2002028861) in THF was treated with 2eq. of a

sol ution of n-BuLi in n- herane (1.6M) at 5 and after

30 mMn at this t enper at ur el was cooled to -75. Dry ice

(excess) was added and af t e 13 Qs the m xture was

guenched with H20 and washed NEt QAc. After

acidification of the aqueous lfyer and extraction into

CH2Cd , evaporation gave the gesired product. ES-MS

me (%:192.1 (MH +) . ExanPl e 28

r-(! H Benzi m dazol - 7- ylcarbonyl) 3H- spi ro[ 2- benzof ur an

Alsol'-‘htmplo}ﬁ erBrdinoed-nAiake- I¢odd dlgleae bed thi MO LOOPeB&H1Alin THF was

r oc‘g}”}tB%ﬁq yj’é ﬁf%]ogﬁfp l%yh bl} Béliefiﬂ]en(é]&\/pd&é and after 30 min at this

2830R0xt6R-WA)s cooleg tél: 753, Hbvzﬂfhz@kmsQMthé’& GRY «imxyb hﬁns the mixture
aci d (CAS, 46006- 36- 4) Q 33§ I—}
5 Eﬁ%\‘ﬂl‘fﬂné eggwith H,O and washed w1th EtOAC. After acidifi cat1on the aqueous layer

find &erakfisolmd C¥,eBY @@Paﬂa}mﬁ bhwithé Qbstre8PRERICHT an- 1, 4" - p

i peridine] Am de coupling according to genera

rocedur

@ﬂ%%ﬂV%?égB%%%@ﬂdﬁéa |, 4" -piperidine] (CAS
38309-60-3) - Acid: IH-IndoIe 7-carboxylic acid (CAS
1670-83-3)ES-M5 nme (% : 33Zampldddd +) Exanple 30

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

N
/I’i#o
N
10

Amide coupling according to general procedure 2:

- Amine: 3H-spiro[2-benzofuran-1,4'-piperidine] (CAS 38309-60-3)
- Acid: 3H-Benzoimidazole-4-carboxylic acid (CAS 46006-36-4)
ES-MS m/e (%): 334.4 (M+H").

15 Example 29
1'-(1H-Indol-7-ylcarbonyl)-3H-spiro[2-benzofuran-1,4"-piperidine]

Amide coupling according to general procedure 2:
- Amine: 3H-spiro[2-benzofuran-1,4'-piperidine] (CAS 38309-60-3)
20 - Acid: 1H-Indole-7-carboxylic acid (CAS 1670-83-3)



r-(l,3-Benzodi oxol - 4-yl carbonyl ) - 3H spi r o[ 2- benzof ur an
-1, 4" -piperidine] Am de coupling according to general

w@e@sedisie 2: - Am ne: PCT/EP2007/063879

10

15

20

3H-spiro[ 2-benzofuran-1, 4" -pi peridine] (CAS
38309-60-3) - Acid: Benzo[l, 3] di oxol e-4-carboxylic

| , :68+397 8)+ES-M5 nmfe (%: 338.4 (M+H +)
Egé\?r%&g@?()i 3§,§§§&%t)hyl -6- (1'H 3Hspiro
[ 2-benzofuran- |,4" -piperidin] -1'-ylcarbonyl)-
1, 3-di hydro- 2H i ndol - 2- onéExamipde3@oupl i ng accordi ng

t d Lo i ne: 3H-.spi v e eqs
5. Dot PRI S yFanhoy 8 sp BRIZ BleBurany 145 piperidine)
Aci d:
SCIS Di et hyl - 2- oxo- 2, 3- di h}
acid (described in EP 3446
(MtH +) . Exanple 32

-1 B+ i ndol e- 6- car boxylic
S~V me (%9: 377.5

i din]-2(1H-one Am de coupl/i ng
procedure 2: - Am ne;: ©
5- brono-spiro[indol e-3, 4" - pi per¥di n] -2(1 H) - one
gpr_epar ation described herein) - Acid:

midg ¢aupling pagEHRYH FTSHETHPISeUBER e (9% : 441.5 (MrH +)

: éfﬁll*uﬁe; TR 5iPd P U PGB B4 %pipPliBRE) BERS 384dote- §neHCHO
- Acid: Benzo[1,3]dioxole-4-carboxylic acid (CAS 5768-39-8)
ES-MS m/e (%): 338.4 (M+H").

Example 31

3,3-Dimethyl-6-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-1,3-dihydro-

2H-indol-2-one

o)

Amide coupling according to general procedure 2:
- Amine: 3H-spiro[2-benzofuran-1,4"-piperidine] (CAS 38309-60-3)



ci N-ci 81 CHCOCNBr CHCI 3 Reflux 13 12

I, 5-Di chl oro- 3- net hyl - 3- azapent ane, hydrochl ori de 8:
wo-2008107788€i d (10.0 g; 0.2 nol) and 37 % f or mal BENERW07/063879

(20 m) were mxed in a 250 nl,round-bottom flask

equi pped with refl ux condenser.

.Q azapent ane
—Aflji%végﬁa g‘é’ i Za% d)p .? E cf?hsy o ?I¥gﬁl%V\ﬁS r%fngglc ac(c)lh(%escrlbed in EP
Bgaeric stirring at 100 C. After 3 h the tenperature
i NGr eas +C for 20 mn and finally all owed

ﬁ%ﬁ%ﬁefﬁﬁ’géﬁ%@ggr ature before the solvent was

evaporated in vacuo to afford 8 as white solid in

quantitative yi el d. 1HNWVR (EGapl 3400MHz) d 3.0 (s, 3

5 f ot et g1 4 %rg'ﬁwﬁaﬂé&g SRHOBPBQE ﬁ%ﬂ%é?f[iﬂts-%ﬁ@-me

10 A sol uti on of oxindol e 6.N25 g, 47 mol) in THF
(500 M) was cooled to - 78 ng=Po it a solution of
sodi um hexanet hyl di si | aziste N\ 235 mmol ) in THF
(300 M) was added drop w se under/ N2 at nosphere.
After stirring at - 78 C for 45 m\n, N-methyl bis (2-
chl oronet hyl ) am ne hydrochl ori g, 47 mol) was
added, as a solid. The reactio xture was stirred at
- 78 Cfor 1 h and at roomte ature for 24 h. After
guenching with H0O (90 m ), t m xture was extracted
with ethyl acetate (3 x 100 ml). The organic

Amide coupling according to general procedure 2:

- Amine: 5-bromo-spiro[indole-3,4"-piperidin]-2(1H)-one (preparation described herein)
- Acid: 4-tert-Butyl-benzoic acid
10 ES-MS m/e (%): 441.5 (M+H").

15

5-Bromo-spiro[indole-3,4'-piperidin]|-2(1H)-one
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15

extracts were washed with brine (25 m), dried and the
sol vent renoved in vacuo. Silica gel chronmatography

W@ 2008808aVeOH CH 2C1 2, gradient) gave 6g (57% POFERDOEE63879

a solid. 1HNVR (CD3QD, 400MHz),d 1.84(m 2 H); 2.51(m
2 H: 2.62 (s, 3H): 3.02(m 2 H:3.37(m 2H); 6.82(d,
7.68 Hz): 6.94(t, 1 H J = 7.58 Hz); 7.12 (t,
7.7 Hz): .HH d, 1 H J =9 H); 9.27(br s,

[y oy
I
I

5- br omo- r-(rrethyl)spl ngWOAndOI e-3,4" -piperidin]-2(lH-o
ne (11): A solution reﬂux

r-(methyl)spiro[, Ie 3,f4' -piperidin]-2(1IH-one (6.3
g, 291mm|)|nb?g 100n1)and MeOH (5 m) was
cooled to - 5 Ca (7.8 g, 44 mol) was slowy

added with stirri ng'aH'VgDﬁe reacti or&{ m xt umes,wasnstirred N
for 3. LQ0C. Sof'Vent was r ved by vacuo. The

residu §purified oy sili chr onatogr aphyB%@&
20 % MeOH €H 201 2) to give 6 4 solid. The soli N

conpound ¥vas di ssolved in ethyl racetate (600 m ) and 11“
washed wi th saturated aqueous NAHCO sol ut | on, dried

(Na SOzO. Evaporation of the solvent in vacuo gave 4.2
g (47% of 11. 1HNMR (CD 30D, 400MHz) d 7.51(d, J = t

CHCl,
1.8 Hz, IH), 7.35(dd, J = 1.9 and 8.2 Hz, IH, 6.81(d, y Reflux
J =8.2 H, IH, 2.93(m 2H), 2.67(m 2H), 2.41(s,
3H), 1.86(m 4H). 5-brono- 1'-(cyano)spiro
[indol e-3,4"-piperidin] -2( | H)- ome (12) : ,c
5-brono-r- (et hyl) spiro[indol e- p| pé??ﬂzﬁﬂa‘}ﬂ 2(1H)
ne 11 (4.6 g, 15.6 mol) ved i a—chl or ofQr
(700 M) and treated with CN og, 203" mmol )

roomtenperature. The m xture wa$ heated to refl ux

24h. The reaction m xture was cool ed, diluted with

net hyl ene chl oride (300 ni) and’washed with 10 %

aqueous K2COB solution (2 x 100 mM). After the m xture
WasDidhloesl 3 (Hech#ISOaLi priithne dijclesdhl aiidaS: Rdrgid &5d W WA mol) and

37 % formaldehyde (20 ml) were mixed in a 250 ml round-bottom flask equipped with
reflux condenser. 1,5-Dichloro-3-azapentane, hydrochloride (17.0 g; 0.1 mol) was added
and the solution was heated with magnetic stirring at 100° C. After 3 h the temperature was
increased to 120° C for 20 min and finally allowed to cool to room temperature before the

solvent was evaporated in vacuo to afford 8 as white solid in quantitative yield. ' HNMR
(CDsOD, 400MHz) 6 3.0 (s, 3 H); 3.45 (brs, 2 H); 3.62(br s, 2 H); 4.07(br s, 4 H).

1'-(Methyl)spiro[indole-3,4"-piperidin]-2(1H)-one 10:

A solution of oxindole 9 (6.25 g, 47 mmol) in THF (500 ml) was cooled to — 78° C
and to it a solution of sodium hexamethyldisilazide (43 g, 235 mmol) in THF (300 ml) was
added drop wise under N, atmosphere. After stirring at — 78° C for 45 min, N-methylbis (2-
chloromethyl) amine hydrochloride (9 g, 47 mmol) was added, as a solid. The reaction
mixture was stirred at — 78° C for 1 h and at room temperature for 24 h. After quenching
with H,O (90 ml), the mixture was extracted with ethyl acetate (3 x 100 ml). The organic
extracts were washed with brine (25 ml), dried and the solvent removed in vacuo. Silica gel
chromatography (5- 509 MeOH/CH,Cl,, gradient) gave 6g (57%) of 10 as a solid.
'HNMR (CD50D, 400MHz) & 1.84(m, 2 H); 2.51(m, 2 H); 2.62 (s, 3H); 3.02(m, 2 H);
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30

purified by silica gel chromatography (0 - 5% MeOH CH
2C12) to gave 7 as a solid 3.9 g (82% . 1HNWR (CDO 3,

waloermzeid 7.52 (d, J = 1.8Hz, IH), 7.37(dd, JPEI/EPB07/063879

and 8.2 Hz, IH), 6.82 (d, J = 8.2 Hz, IH, 3.83(m
3.41(m 2H), 2.00(m 2H); % 86(m 2H).

g g RSBl indLe B g Rl et Gl 26 Hrone (10 =77 k)
Bébddbﬂib¢ﬁé?Q192ﬂbyadéD12 (3. 3 g, 10 8 mmol ) was
suspended in ethylene glycol (10 m). The m xture was
bbeemed {(metierOspifalivdgfe-345pinenidjn |aHdHhoae €tl)t o 130 C
for 15 min. It was diluted with nmethylene chloride
(500 #splusing ofdstreethyl) irolingelgcire quperkbOol( 1) -one 0§ g 29.1 mmol)
ﬁ@CH;r(ljﬁ (‘P(‘j(gfi\[b' &d YOI (Wasl) ak 88blEdN 23@ Q‘l@&q’}s (7.8 g, 44 mmol) was
and r i due purified by ca

g(rﬁgl@%‘gi"’g TS BN ECHTC B I St a0 3 B4t GIC. Solventwas
fdnghﬁed e adtios ThE Fdslus lab gudfiél 1y (166% el chipmadfrapha %8 -Q0 %
1%(!4 %%&9 gb’ve é%%éwlé%%'hcp }%g sgl{cg?r_%%pcru:gbq’ wg%?lgég gl( &hyl acetate
02 mhlz and Mpshed Va6 (aluragd aqtrbouﬂfP})a,H(’Z{)Oﬁ)(hﬁliorQ Hiyied N 880m).
gy Al b A2 A (S .00 v
H?s(dzb— 138 Hiz481), 4§56Gi, | 20 Dand 82 Hoa I HAbd 1 (&1 e 2 1H), 2.93(m,

ﬂ{?d@@%ﬁ@zﬁ(s@h)%%dﬂl 4166; N, 9.9. Found: C,
50.87; H, 4. 7. Exanpl e 33

%Bmmf(c,laﬁongﬁbhhamle)ﬁ@qﬁp&idiﬂph@H’ﬂ) dhe(ppyperidin] - 2(

| H) - one Am de coupling according to general procedure
2. - Wﬂr@lﬁo 1'- (methyl)splro 1ndole 3.4' p%)endm -2(1H)-one 11 (4.6 g, 15.6 mmol)

%VEﬁ éﬁsg)?vgﬁ %}?lgécgerrr{l g%g) rHQ raglfiﬁ%gl{e %hdg'&h'_QZZ g, 1509.5 mmol) at room
Napktdrateeike 2vixtardboasyHented ac rdlukSo VB hnilBe (g tiomdixtdre was cooled,
QMR'EH mth'methylene chloride (300 ml) and washed with 10 % aqueous K,COs solution
(2 x 100 ml). After the mixture was dried (Na,SO,) and concentrated, the residue was
purified by silica gel chromatography (0 — 5% MeOH/CH,Cl,) to gave 7 asa solid 3.9 g
(82%). '"HNMR (CDCls, 400MHz) 8 7.52 (d, ] = 1.8Hz, 1H), 7.37(dd, ] = 1.8 and 8.2 Hz,
1H), 6.82 (d, ] = 8.2 Hz, 1H), 3.83(m, 2H), 3.41(m, 2H), 2.00(m, 2H), 1.86(m, 2H).

5-bromo-spiro[indole-3,4'-piperidin]-2(1H)-one (13):

5-Bromo-1, 2-dihydro-2-oxospiro [3H-indole-3, 4'-piperidine]-1'-cyano 12 (3.3 g,
10.8 mmol) was suspended in ethylene glycol (10 ml). The mixture was treated in NaOH
(1.8 g, 45 mmol) and heated to 130° C for 15 min. It was diluted with methylene chloride
(500 ml) and washed with 10% aqueous K,CO; (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 13 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, 1H, NH), 3.06(m, 2H), 2.84(m, 2H),
1.64(m, 2H), 1.55(m, 2H), °C NMR (DMSO-ds, 100MHz) & 180.93, 140.64, 137.98,
130.42, 126.75, 113.20, 111.45, 46.24, 40.92, 32.94. Anal.Calcd for C;,H;5BrN,O: C, 51.26;
H, 4.66; N, 9.9. Found: C, 50.87; H, 4.91; N, 9.67.



Exanpl e 34

r- (4-Chl orobenzoyl ) - 4-net hyl spiro[indol e-3, 4" -pi peridi
Wmpeo80r e one Am de coupling according to genePEI/EP2007/063879

procedure 2: - Am ne:

4- et hyl spiro[i ndol e- 3,4‘-piperidin]-2(|Fb-one

(preparation in analogy to 5-

brono- spiro[indol e-3, 4" -piperidin]-2(IH)-one starting

froml,5-Di chl oro-3-net hyl - 3- azapentane

hydrochlorlde - Acid: 4-Chl e2g0|c acid ES-Ms nife

(%: 355.4 (M+H +) . Exanpl X§§1Pe

r-(3,4- Ds%mwbqawhitﬁﬂggﬁ% [ 8fauberidirf)- %mnm%bd

i ne] Am de coupling according to general procedure

- Am ne: Spiro[l-benzofuran

38309-60-3) - Acid: 3,4-Di

me (%: 362.4 (M+H +) Fxanpl

r-(2- Napht hoyl ) spiro[indene-|,

coupling according to general procedure 2: - Am ne:

Spi ro[i ndene- |, 4" -pi peri di ne] AS 33042-66-9 ) -

Aci d: Napht hal ene- 2- car boxylic pd ES-M5S nle (9:

340.5 (M+tH +) . Exanple 37

Amide coupling according to general procedure 2:

- Amine: 5-bromo-spiro[indole-3,4"-piperidin]-2(1H)-one (preparation described herein)
- Acid: Naphthalene-2-carboxylic acid

ES-MS m/e (%): 435.4 (M+H").

Example 34
1'-(4-Chlorobenzoyl)-4-methylspiro[indole-3,4'-piperidin]-2(1H)-one

N
@)

cl
Amide coupling according to general procedure 2:
- Amine: 4-methylspiro[indole-3,4'-piperidin]-2(1H)-one (preparation in analogy to 5-
bromo-spiro[indole-3,4'-piperidin]-2(1H)-one starting from 1,5-Dichloro-3-methyl-3-
azapentane, hydrochloride
- Acid: 4-Chloro-benzoic acid
ES-MS m/e (%): 355.4 (M+H").
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15

r-(4-tert-Butyl benzoyl)spiro[indene-I|,4'-piperidine] Am

i de coupling according to general procedure 2: -
WQ\200807788pi r o[ i ndene-1, 4" - pi peridi ne] (CAS 330BCF/BB2097/)63879

- Acid: 4-tert-Butyl-benzoic agid ES-M5 nfe (%: 346.5

(MtH +) . Exanple 38

r-1(2,2-Difluoro-1, 3-benzodi oxol -4-yl)carbonyl ] spiro]

ndene-1, 4' - pi peri dine] Am de coupling according to

general procedure 2: - Am ne:

Spiro[indene-|, 4" -piperidine] (CAS 33042-66-9 ) -

Acid: 2,2-Difluoro-benzo[l, 3] di oxol e-4-car bonyl

chloride (CAS 143096-86-0) ianifrsd e (%9: 370.4 (MH

+) . Exanple 39 .

r- (3, 4- Di cht@oBichlsgbonzpyl)witohtrdaezafuran-3u' muperiflinel]

Am de coupling according to_general procedure 2: -

Am ne: Spiro[indene-1,4"-p i §i ne] (CAS 33042-66-9

)- Acid: 3,4-Dichloro-benzo chd ES-M5S me (99:

358.4 (M+tH +) . Exanpl e 40

r-(2,3-Di chl orobenzoyl ) spiro[indgne-I|, 4" -piperidine]

Am de coupling according to ge aP procedure 2: -

Am ne: Spiro[indene-1,4'-pFps

- Acid: 2,3-D chloro-benzoi%l‘

Amide coupling according to general procedure 2:

- Amine: Spiro[1-benzofuran-3,4"-piperidine] (CAS 38309-60-3)
- Acid: 3,4-Dichloro-benzoic acid

ES-MS m/e (%): 362.4 (M+H").

Example 36
1'-(2-Naphthoyl)spiro[indene-1,4"-piperidine]

Amide coupling according to general procedure 2:

- Amine: Spiro[indene-1,4"-piperidine] (CAS 33042-66-9 )
- Acid: Naphthalene-2-carboxylic acid

ES-MS m/e (%): 340.5 (M+H").

Example 37
1'-(4-tert-Butylbenzoyl)spiro[indene-1,4'-piperidine]
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ES-MS mfe (9%9: 358.4 (MtH +) . Exanple 4 1
r-[(5-Chloro-| Hindazol -7-yl)carbonyl ] spiro[indene-I,4

WO 2@Bp#Isidi ne] Am de coupling according t 0 genRCHEP2007/063879

procedure 2: - Am ne: Splro[lngfne |, 4" -piperidine]
(CAS 33042-66-9 ) - Acid:
S-Chl oro-1 Hi ndazol e-y-car
WD 2006013048) ES-Ms nife
42

r-(3,4-Di chlprobenzoy!)-z,s-diWydrospiro[indene l,4"-p

hoxylic acid (described in
p64.4 (MrH +) . Exanpl e

procedure 2: - Am ne:
2, 3-Di hydrospi ro[ i ndene-1, 4°
- Acid: 3,4-Dichloro-benzoic
360 4 (MtH +) . Exanple 43
- (2, 3-Di chl orobenzoyl ) - 2, 3-di hydrospi ro[i ndene-1, 4" -p
Ap@de efiupkipg Aeroeding tugsineng peasediidizhg to gener al

p
A%q%‘d Lgfgfr g’sdf'r%‘AFl‘n Be“dl (CA9 3020521 (cas 428-38-6
-AA@Jﬁ%mﬁBﬁ@ﬂ%emﬂnwmaben20|c aC|d ES-M5 me (%: 360.4

%%%ﬁ%ﬁ&eggh@4g%(%4+ﬁufonpound of the general formula
0 (6):°546. :

i di ne] (CAS 428- 38-6
d ES-Ms e (%:

Example 38
1'-[(2,2-Difluoro-1,3-benzodioxol-4-yl)carbonyl]spiro[indene-1,4"-piperidine]

Amide coupling according to general procedure 2:

- Amine: Spiro[indene-1,4"-piperidine] (CAS 33042-66-9 )

- Acid: 2,2-Difluoro-benzo[1,3]dioxole-4-carbonyl chloride (CAS 143096-86-0)
ES-MS m/e (%): 370.4 (M+H").

Example 39
1'-(3,4-Dichlorobenzoyl)spiro[indene-1,4"-piperidine]

Amide coupling according to general procedure 2:
- Amine: Spiro[indene-1,4"-piperidine] (CAS 33042-66-9 )



Xis Oand Yis CO Xis Oand Yis CH2, X is C=0 and
Yis NR6, Xis CH2 and Yis O or X-Yis CHCH, or X-Y
WO 20080280H2, or X is CCOand Yis O or X is O2r/apmono63s79

Is NR6; Rl, R2, R3 and R4 are gach independently
hydrogen, halo, G -6-al kyl, optionally substituted by

O4... ;hal gs.Gl-  6ral kyl, . O -6-al koxy, optionally

sf}glgt ?flﬁ?lggoboy[)?ﬂ—zl?ycodraqﬁal o-Ci -6-al koxy; R5 and R5 are
ESMmS hriel €persdert(MAHY)dr ogen or nmethyl; R6 is hydrogen
or C-6-alkyl; R, RR, R, and R are each

i ndependently sel ected frorg%gr{ QIgP hal o, hal o-G -
6- al kyl , P

1'-(2,3-Dichlorobenzoyl)spiro[indene-1,4"-piperidine]

Amide coupling according to general procedure 2:

- Amine: Spiro[indene-1,4"-piperidine] (CAS 33042-66-9 )
- Acid: 2,3-Dichloro-benzoic acid

ES-MS m/e (%): 358.4 (M+H").

Example 41
1'-[(5-Chloro-1H-indazol-7-yl)carbonyl]spiro[indene-1,4"-piperidine]

CD

Cl

Zz—=

.

Amide coupling according to general procedure 2:

- Amine: Spiro[indene-1,4"-piperidine] (CAS 33042-66-9 )

- Acid: 5-Chloro-1H-indazole-7-carboxylic acid (described in WO 2006013048)
ES-MS m/e (%): 364.4 (M+H").

Example 42
1'-(3,4-Dichlorobenzoyl)-2,3-dihydrospiro[indene-1,4"-piperidine]
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C - 6-alkyl, G -6-al koxy, halo-C -6-al koxy, nitro, or
cyano, or R7 and R8, R7 and R8 , R8 and R9, or R8 and

WR20a0z78bbund together to forma ring wth theP@HEP3OD7/063879

nmoi ety, wherein -R7- R8- or -R7, - R8 > is -N(R 10
)-N=CH , or -CH=N-N(R 10 ) -, V\}nerein R10 i s hydrogen,
or G- 6-alkyl, -N(Rn )-CH=CH ,or -CH=ECH NR 12 )-,
wherein R11 is hydrogen, or C - 6-alkyl, -C(R 12)=C(R
ANidC(dRplidy aCCoRlidHtg genemhpreeedurR2?2 , R13, R14, and R15

are.ea dependent |,y sel ected,.from hydrogen, halo,

hARUTE 2 RGOt B eGSRt MRAT PR

hatid: Sy -1hicldbkokynzod dctdd, or cyano, -O (CR 16R16 )n-O,
reinnis 1o 2, ,and R 16 andj R16' are each

St 0o Ben, hai o or G- b-alkyl

wwhheerreeiinn R 1177 iiss hhyyddrrooggeenn,, oorr

(G- 6 -alkyl, or Example 43

1'-(2,3-Dichlorobenzoyl)-2,3-dihydrospiro[indene-1,4"-piperidine]

\ ol o
5
Amide coupling according to general procedure 2:
- Amine: 2,3-Dihydrospiro[indene-1,4'-piperidine]| (CAS 428-38-6 )

- Acid: 2,3-Dichloro-benzoic acid
ES-MS m/e (%): 360.4 (M+H+).
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-N(R 18)-C(O-CH2 - , or -CH2-C(O-NR 18 wherein R
18 is hydrogen or G- 6 -alkyl, or a

webasaerseut i cal |y acceptable salt thereof. 2 .PAneP2007/063879

compound o f fornula (1) acco_rgij'_ng t oclaiml,
wherein R 1, R2, R3 and R4 are“eéach i ndependently

hydr ogen, halo, G- 6 -alkyl ~0o r G- 6-al koxy,
optionally substituted by C]gl.l%r.ﬁThe compound of
formula (1) according to claim1 or 2, wherein R7 and
R7 are each independently hydrogen, or halo. 4. The
tonpoyatpefing ef thgiganqrahfoaeldlli ng to any one of clains
1to 3, wherein R8 and R8 are each i ndependently

hydr ogen, hal o, or G -6-al koxy. 5R*The conpound of
formula (1) according to anyqne /of clains 1 to 4,
wherein R7 and R8 or R7 and R < @ind together to
forma ring with the phenyl _nr erein -R7- R8-
or -R7- R8 - is -N(R10)-N= ek ;3 CH=N-N(R 10 ) -,
wherein R10 is hydrogen, oxG/-6-aRkyl, -N(Rn )-CH=CH
,or -CH=CH N(R 12 )- M R1LL3 s hydrogen, or

G -6-al kyl,

wherein
XisOand Y is C=0,
Xis O and Y is CH,,
X is C=0 and Y is NR®,
XisCHyand Yis O, or
X-Y is CH=CH, or
X-Y is CH,-CH,, or
XisC=0OandYis O, or
X is CH, and Y is NR®;
R', R R’ and R* are each independently
hydrogen,
halo,
Ci-¢-alkyl, optionally substituted by OH,
halo-Ci.6-alkyl,
Ci-¢-alkoxy, optionally substituted by OH, or
halo-Ci.¢-alkoxy;

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

R®is hydrogen or C,-alkyl;

R, R” R¥ R¥, and R’ are each independently selected from
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wherein R12 , R13, R14, and R15 are each independently
sel ected from hydrogen, hal o, hal o-C -6-al kyl,

w@Ro08AZIsky | , Ci - 6- al koxy, hal o-C - 6-al koxy, ni PCDEP2907/063879

cyano, -O(CR 16R16 )n-O, mhpng nis 1l or 2, and
R16 and R16 are each independenitly hydrogen, halo or
G -6ﬁadrk c! , or 1 7)-CH=N- , or -N=CH N(R 17)-, wherein
R17 1 P]%//&lfogen, or Ci-6-alkyl. 6. The conpound of
fornbdle, (1) according to any one of clains 1 to 5,
vvhergi n 'ls hydrogen, halo, or G -6-alkyl. 7. The
comotREsF b nul a (1) according to any one of clains
1 toCBs-alkierein R8 and RO or R8 and R9 are bound
t oge herkto forma ring with the phenyl nviety,
wher gt a*=R8> R9- or - R8 - R9- is -C(R12)=C(R 13)-C(R
14) :Eledig)a-lkox\paher ein Rl12 , R13, Rl14, and R15 are each
i ndependently sel ected from hydrogen, hal o,
hal o™¢%: 8L al kyl , Gi-6-al kyl, G -6-al koxy,
hal ocygho6- al koxy, nitro, or cyano,-N(R18)-C(O-CH 2-
O -CHZ2-C(Q-NR 18 )s, erein R18,is hydrogen or .
G - 69k k3Nd RgR" Fad Re , BF Rt andri are(bopnd jggettisr fasform a ring
whh el ﬁgenfyf @Wlety, wherein _
6- Met hoxy-r - ( 2-'ngpht hoyl ) - 3H spi r o[ 2- benzof uran-1, 4" -p
i per ili-R]-- 8- dneR - 1s
-N(R')-N=CH- , or -CH=N-N(R')-,
wherein R' is hydrogen, or C;_-alkyl,
-N(R"™)-CH=CH- ,or -CH=CH-N(R")-,
wherein R' is hydrogen, or C;_-alkyl,
-C(R")=C(R")-C(R™)=C(R")-,
wherein R'%, R, R™, and R" are each independently selected from
hydrogen, halo, halo-C,.¢-alkyl, C,_6-alkyl, C,.¢-alkoxy,
halo-C,.¢-alkoxy, nitro, or cyano,
-O-(CR'R'%),-0-,
wherein n is 1 or 2, and R'® and R' are each independently
hydrogen, halo or C,_¢-alkyl,
-N(R')-CH=N-, or -N=CH-N(R")-,
wherein R" is hydrogen, or C,_6-alkyl, or
N(R'*)-C(0)-CH,- , or -CH,-C(0)-N(R")-,
wherein R" is hydrogen or C,-alkyl,

or a pharmaceutically acceptable salt thereof.

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

R', R R’ and R* are each independently
hydrogen,
halo,
Ci-¢-alkyl, or
Ci-¢-alkoxy, optionally substituted by OH.
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r-(3,4-D chl orobenzoyl ) - 3H spi ro[ 2- benzof uran-1, 4" -pi p
eridi n] - 3-one,

\Nmzmmmmﬁmﬁchlorobenzoyl) 6- met hoxy- 3H- spi r o[ 2- PEFERI00T/@63879

, 4' - pi peridin]-3-one,
r-(3 4 Di chl or obenzoyl ) - 5- nethoxy 3H-spi ro[ 2- benzof ura
n-1,4'-piperidin]-3-one,
r-(3,4-D chl orobenzoyl ) - 5-fl uor o- 3H spi ro[ 2- benzof ur an
31, 4Thptgpepodiddff3enmue (1) according to claim 1 or 2, wherein

5 (3, 4»Di chlor ob - 6 (2- hyd t hoxV) - 3k spi 1 of 2
s SR PHEERCEAMH gy o o) o soirel

r-(4-tert-Butyl benzoyl)-3H spiro[ 2- benzofuran-1, 4" -pip

5 1 CEBRksrmesyd o fpren (1 sgrordineseagy rest i de Soehgsn

RusahRY art' calth PRIEpSIdRR]y hydrogen, halo, or C;.6-alkoxy.
5- Brono-r - (2- napht hoyl ) spi ro[ i ndol e- 3, 4' plperldln] 2(

| H) - one, r-(2-Naphthoyl)spiro[indene-| - pi peri di ne],
9r The com ound of formula (I) accordln to any one of claims 1 to 4, wherem
Ioropenzo 1) é)rosplro [indene-1, 4" -
4 En Weli argl Aarﬁrh%eééoge&rerttm By epag with ghe dfeny! moicty, wherein

conpqgnﬂs QJIfQRﬁuh@.(I) according to claim 1,
conpr|3|bﬂ ﬁe step of reactlng%a conmpound of formula

(11) MefH- ¢t oeHadl-di( bvrmla(lll-b)to
obtain the c&g&gﬁrtgogfhgggyl nl&d )auy\ﬂerel n RL to R10

and X and Yare as de claim 10. A process
for the ﬁf@béﬂ@ﬁF@hIG¢Pﬁ6ﬂﬁ6&hH§Ro} fornula (1)

according to ﬁI@ﬂqylm h%h Jﬁystep of reacting
a compound o ls an aC|d of formula
(111-a) {Cﬁ(szbF@(Rllsl EéR Iﬂ@f@ﬂll’)d of formula (1) wherein
Rto R and X b e,1as,1def | eﬂ aboye
Formula (1) ehrarmans 0y -arpRocel et adhan 0 REIe rom
one of cl ai nisyd@ogen, halo, halo-C;.¢-alkyl, C;.¢-alkyl, C;.¢-alkoxy,
halo-C,.¢-alkoxy, nitro, or cyano,
-O-(CR'R'%),-0-,
wherein n is 1 or 2, and R'® and R' are each independently
hydrogen, halo or C;_¢-alkyl, or
-N(R')-CH=N-, or -N=CH-N(R")-,

wherein R" is hydrogen, or C,¢-alkyl.

6.  The compound of formula (I) according to any one of claims 1 to 5, wherein

R”is hydrogen, halo, or C, ¢-alkyl.

7.  The compound of formula (I) according to any one of claims 1 to 6, wherein
R® and R’ or R® and R’ are bound together to form a ring with the phenyl moiety, wherein
R*-R’- or -R*-R’- is
-C(R™)=C(R)-C(R™)=C(R")-,
wherein R'%, R, R™, and R" are each independently selected from
hydrogen, halo, halo-C,.¢-alkyl, C,_6-alkyl, C,.¢-alkoxy,

halo-C,.¢-alkoxy, nitro, or cyano,
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and 10. 12. A conpound of fornula (1) according to any
one of clains 1to 8 for use in the prevention or

wae e@avmsne of dysmenorrhea, hypertension, chr oPCTYEPAT/063879

failure,inappropriate secretip&spf vasopressin, |iver
cirrhosis, nephrotic syndrone, obsessive conpul sive

di sorder, [ depress/ iseyders. 13. A
pharnaceﬁ%@gﬁﬂagéﬁgggifyéﬁﬁga%gﬁkgkggﬁa compound of
fornula (1) wheoeindt'hi hydragey ooles-afkykl ains 1 to 8. 14.
A pharnmaceutical conposition according to claim13,
wherein it is useful against dysnenorrhea,
hypertension, chronic heart failure, inappropriate
secretion of vasopressin, liver cirrhosis, nephrotic

8y ndFosreomphyelsyifounide futvBiches glessddwm anxi ety and

I_ve Hdi S . 0 . f.0 | a
O L RS o SRR Ro o fh SR TRO Gy 120
prEpabathlenbofzog) Petsmertdritenzd@rants ¢ - mipoatio]-Agneo
1 ai M1 erein th [ 20t | ful al nst
By Rl Mo SR T P ER SR PP RE A e TG ¢ LR -3-one,
I 'n@ph Dighidrabenzeglg rSemiethioxpB Hvgsap2-dssiafyraht v&rpiperidin|-3-one,

bGP B ToraRSPry oy e 0% ba~arabrugh 4 PRydiplg-one,

1 'riBenDiichitorabertte glg1a- (2ekly drexye thox@ 8Mespiro[ 2-benzofuran-1,4'-piperidin] -3-

one,

1'-(4-tert-Butylbenzoyl)-3H-spiro[2-benzofuran-1,4"-piperidine],
1'-[(5-Methoxy-1H-indol-7-yl)carbonyl|-3H-spiro[2-benzofuran-1,4"-piperidine],
5-Bromo-1'-(2-naphthoyl)spiro[indole-3,4'-piperidin]-2(1H)-one,
1'-(2-Naphthoyl)spiro[indene-1,4"-piperidine], or
1'-(3,4-Dichlorobenzoyl)-2,3-dihydrospiro[indene-1,4'-piperidine].

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

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

with an acid chloride of formula (III-b)
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I11-b

to obtain the compound of formula (I) wherein R'to R and X and Y are as defined in
claim 1.

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

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

II

with an acid of formula (I1I-a)

II1-a

to obtain the compound of formula (I) wherein R'to R and X and Y are as defined above.

11. A compound formula (I) obtainable by a process according to any one of claims 9
and 10.

12. A compound of formula (I) according to any one of claims 1 to 8 for use in the

prevention or treatment of dysmenorrhea, hypertension, chronic heart failure,
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-57-

inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome, obsessive

compulsive disorder, anxiety and depressive disorders.

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

according to any one of claims 1 to 8.

14. A pharmaceutical composition according to claim 13, wherein it is useful
against dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of
vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety

and depressive disorders.

15 Use of a compound of formula (I), according to any one of claims 1 to 8 for the

preparation of a medicament.

16. Use according to claim 15, wherein the medicament is useful against
dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of vasopressin,
liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety and depressive

disorders.

17. The invention as described herein above.



