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WO 2008/077810PCT/EP2007/063879 SPIRO-PIPERIDINE
DERIVATIVES  The present invention is concerned with novel
iro-piperidine derivatives as V1a receptor antagonists, their
V?nga%?ﬁ /abg?é?é pharmaceutical compositions containing them EhUthep et
as medicaments. The active compounds lof the present invention are
useful in the prevention and/or treatment of anxiety and depressive
disorders and other diseases. 5In particular, the present invention is
concerned with compounds of the general formula (I) wherein 10X is 0
and Y is C=0, Xis0O and Y is CH2, X is C=0 and Y is NR6, Xis CH2 and Y
is 0, or X-Y is CH=CH, opiBXI\WI®CHDISE D RINAT CHPand Y is 0, or X
is CH2 and Y is NRG6; RI, R2, re and R4 are each independently hydrogen,
20hal 7.09.2007 .WO 2008/07.7810PCT/EP2007/063879 - 2 -
o1 o e Sl R P B AT B V12
oﬁﬁﬁ]ﬁgﬁﬁ%ﬁﬁg@mﬁfeéﬁﬂy i@qi}}ifﬁcﬁgrb@ir_l’eag%igﬁ compositions containing them

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

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

In particular, the present invention is concerned with compounds of the general
formula (I}

wherein
XisOand Y is C=0,
XisQand Y is CI,,
Xis C=0 and Y is NRS,
XisCH;andYis Q, 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,
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5 W and le are each independently hydrogen or methyl; R6 is hydrogen or

C1_6-alkyl; R7, R7',R8,R8', and R9 are each independently selected from
v@( o lo, 10halo-C1,6-alkyl, C1_6-alkyl, C1_6-alkoxy, halo-C, 6

-al or%%rgg? or 15cyano,  or R7 and R8, Rr and R8', R8 afd/RE 47/ #6a8 79

and R9 are bound together to form a ring2with the phenyl moiety, wherein

or -1271--R8)- is -N(Rw)-N=CH- , or -CH=N-N(R111)-, 20wherein Rth is

hydro %hé,"%ﬁr Ogtlgl'f‘éﬂ?’-ﬁ{‘}tﬁmfygggﬁgﬁ’or -CH=CH-N(R")-,  wherein
R11 isgfﬁ%r%g'e k@s C1_6-alkyl, -C(R12)=C(R13)-C(R14)=C(10-, wherein
1212, Ril3:R4A4, apdoRdb st eiachdngepangently selected from

25hydiggee; hale balo-C1_6-alkyl, C1_6-alkyl, C1_6-alkoxy,
halo-C1_6-alkoxy, nitro, or cyano, _0 (CR16R16) 11 whereinnis 1 or 2,

apd a " ' _ngéann(gl Hl‘ll drogen, halo or C1_6-alkyl,
Sgﬁl%}l@\f)%gH%%\?lgg%p%l\%%ﬂf\ﬁ%% - W erélr? 17 is hydrogen, or

G }SJM s or Cyg-alkyl;

R’, R” R%, R¥, and R? are each independently selected from
hydrogen,
halo,
halo-Cj.g-alkyl,
Cre-alkyl,
Crg-alkoxy,
halo-C;.s-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 Cj_¢-alkyl,
-N(R'™)-CH=CH-, or -CH=CH-N(R")-,
wherein R' is hydrogen, or Cy.¢-alkyl,
CR™)=C(R")-C(R™)=C(R")-,
wherein R', R"?, R", and R” are each independently selected from
hydrogen, halo, halo-Cy¢-alkyl, Cre-alkyl, Cy.-alkoxy,
halo-C,_-alkoxy, nitro, or cyano,
-0-{CR"R'®),-0-,
wherein nis | or 2, and R™ and R'® are each mdependently
hydrogen, halo or Cy.-alkyl,
-N(R")-CH=N-, or -N=CH-N(R"")-,
wherein RY is hydrogen, or Cy¢-alkyl, or
-N(R"¥)-C(0)-CHg- , or ~CHa-C(O}-N(R™)-

wherein R'® is hydrogen or Cig-alkyl,
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or wherein R18 is hydrogen or C1_6-alkyl, -3- or a pharmaceutically
acceptable salt thereof. = The compounds of formula (I) can be
manufactured by the methods given belgw, by the methods given in the

examples or by analogou geggias. Appropriate reaction conditions for
YRR &?&ﬁ@t‘@% afet kNS to a person skilled in the art.

Starting &mpterialscdne eitier Dommes cialy Availablieyaheanctie freparedclow, by

by methods.analogpus to the methods given below, by methods described
) AR St I RERSE O PP RS B0 5y MGG R e
chgidtns for Traimparasabfosmwan kpossessaphasmadelitidah the art. Starting

activity, in particular they are modulators of V1a receptor activity. More =
BN IF (L Eb BB e ARG A Bt POV ety aaogous t the
méasaprgssin iglaw, dminelacid peptitedqnaieteproduceddiy the text or in the

%)ara e'ntricg)l{ar nt%%l&uE %f th?nh ROt alamus. Three vasopressin
CratEpISrS” Egonglngnto%e class 1G-protein coupled receptors, are

knowihe Tohenpthade cditomisl expressessipttrenbrainidiv et wasc ulapasmodth they are

muscle, lung, uterus and testis, the V1b or V3 receptor is ex sedin t
R Ty Sl VT R S ER S AR S s o e
Whetecittregulates water excretion and mediates the antidiuretic effects of

vasopressin. - In the,periphery vas i 1 adiedrohormeone and. ...

stimuI%?8?3%85%closnértf?ct%raﬁ%ly%%geﬁﬁ{ﬁg g%%q é%ﬁ%ures?s. In%he b?aln HHenar
nuekopreStin Arwtwlameuromedulatopsdiseleriatedal twoagipgdalghe class I G-
pady c%ﬁﬁgisesd(rgga;{&?(grs}('arg'k];QWrQU%ﬁe & - (208a) iE %&%ﬁgsé&%\ﬂ"’fﬂ@min, liver,

triggers vasopressin release within the amygdala to modulate

vetkeder copinth strardgiduia, rass st Javeurdsch 15(2): E8e)pPhés igpressed in the

biGhe B}ﬁ tﬁﬁ@%ﬁ’ﬁl}{ %@rW?&%{&eipr@%@%@%ﬂ%q{Mﬂ@}Ji'@'ﬁéﬁe it regulates

areas the amygdala, lateral septum and hippocampus which are
wysleyipiceatiim poftardislesithehantshutatio atbicansistgsqpigess  Via knock-out

mOUﬁ»?«5@%@ﬁ%ﬁuga%}@sg%waé%h?e\aﬁm&ﬁ%@I%@%ﬁ&@@%@g&mction,

and 25 light-dark box ( IE!Ski/’ l. F., S. B. Hu. et al. (2003). "Profound )
cinsparnebritsrasd sl Reestn it Hha iy A HAUBRSTHA et - fiRE BERadgptor and is
o|BMARORIqRS AN REceRtRrKARGkQUEMIGE- K, C. T. Wotjak, et al. (2002). "Forced

Neuropsychopharmacology). The downregulation of the V 1 a receptor .
SHETAG G SAALE D GSPRICRT & RTRCIBINR tHis suphsdikst cagdukly stress-coping
steaustionin.anxioys oehavwer (bandamisR. The Geisthergerietakddi988) expressed

"VI vasopressin receptor antisense 30 oligodeoxynucleotide into septum
inedhfcd¥VasBpe BEIN BN TS JER Gistirsindt o tkedahy lateral septum and
naspdetyninlatedibehayiapimials. T Mereseld H{Ghe42plBlon of RRLiMIAIndeed Via
receptor is also mediating the cardiovascular effects, of yasqpressin in the
KBPiFT By CBAYRSIISPRSY AARHECBb TR DERA AR e PR &iigRy™ ficld and
HsacasctBys (- Aicldichelini,4.. €. Hnd & aMopis 1999 fnddgandusent in Social
vasopressin modulates, the cardiovascular responses to exercise.". Anjj N
RERER G 897, TRDL). 17 (0 HETGNy ARG fhe CORWECHLh 3 Recepto
Kasidar smeothneussiescanghehnerislinhibitite dbtherdialadoaptdrihe Via receptor

improves hemodynamic pgrameters in myocardial infarcted rats (Van . .
ROV AT AEN o BHE SR (300 PO S et A qafn ansious
Hetikniot V (Rnéeeft®. ARtaGensidergnevenis Hdad fdiNtevisapranioaltgeptor antisense

infarcted rats." Eyr | Pharmacol 449(1-2): 133-41).. It istherefore.an. . . .
P T WS et Frovise CARBos AN SLRy, Riscrmination
atetieptonmicauiaters; ard rlparicutarass Vi cegepickSahtadiorists. Such

anta%gi%ﬁ Qe 3 (;}J l's*? %fshe,[rj‘]‘&ﬁgt%s {Heﬂg:%rﬁ?oqf%i%rl]gr Oeff PN W&@Qﬁ%’ssin in the

hypertension, cR¥Biic Reart fai ure, m‘%pproprlate secretion of vasopressin,
Hiwer gjrokosis [ neguietioshhdd mesobsesdilieacontputsite Hiborgeract nucleus
anxiety and depressive disorders. The preferred indications with regard to

the present invention are the treatment of anxiety and depressive

disorders. In one aspect, there is provided a compound of the general
formula (1)




wherein XisOand Y is C=0, X is 0 andsY is CH2, X is C=0 and Y is NR®6,
XisCH2andYis0O,or XisC=0and Yis 0, or Xis CH2 and Y is NR6; RI,
(RRh&Bant. R4 aredaddh iftependétit®y hyBrolpgendisio yGapBsalkylmodulates the

C&H%%@M%%BH&%Q BY-QH;palg:lnbrallns 6L fralkoxy 9 Pt'ﬁpﬁfllypenphery it

substituted by 01-I, or halo-C1_6-alkoxy; 4a R5 and Rs' are each
. Wéﬁetﬁae%’twrﬁwag@n‘faf é’fr&P%éhns"‘i‘W&géﬁdof%ﬁmé iien gthe Vila

rdtdrS' jmpebRa aher&a@#nmﬂﬁquadenﬂyeselmtedﬁmmdmwrm@amda]almts ( Van
KQ&H@O@&OXN qalfan'g‘:gﬂ(en {(zﬁ rt'grébﬁr CYADCnic vasopressin V{1A) but not V(2)
receptor antagonism prevents heart fallure in chronically infarcted rats.” Eur | Pharmacol

449(1-2): 135-41}.

It is therefore an object of the present invention to provide compounds which act as
Vla receptor modulators, and in particular as V1a receptor antagonists. Such antagonists
are useful as therapeutics in the conditions of dysmenorrhea, hypertension, chronic heart
failure, inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome,
obsessive compulsive disorder, anxiety and depressive disorders. The preferred indications
with regard to the present invention are the treatment of anxiety and depressive disorders.

In one aspect, there is provided a compound of the general formula (I)

wherein
X 15 Oand Y is C=0,
KisQand Y is CHy,
X is C=0 and Y is NR®,
XisCHzand Y is O, or

XisC=0 and Yis O, o1
X is CH, and Y is NR%;

R, Rz, R? and R* are each independently
hvdrogen,
halo,
C,-alkyl, optionally substituted by OH,
halo-C,-aikyl,
C,.¢-alkoxy, optionally substituted by OH, or
halo-C; ¢-alkoxy;



or R7 and R8, RT and R8', R8 and R9, or le and R9 are bound together to
form a ring with the phenyl moiety, wherein -127-R8- or -127-R8.- is
:N(121)-N=CH-, or -CH=N-N(R1)-, wherein W is hydrogen, or

R engRaikgre saekindeemdonly dydeogecy-Netpid)-, — wherein Rnis
hydrogen, or 01_5-alkyl, -0(1212)=C(R13)-C(R14)=C(R15)-, wherein R12,

RRInRrpaetlR'S arallath independently selected from hydrogen, halo,
7ha|p-C§'.6-glkyI,Cq;.6--aIkoxy, halo-C1_6-alkory, nitro, or cyano, -0-(CR

R'18RIEYR 0 angieraip ¢rid 1rsiepcngiWe kel a6 Ere each
independently hydrogen, halo or C1_6-alk-yl, -N(1217)-CH=N- , or
-N=Ed*Ng¢2217)-, wherein W7 is hydrogen, or 01_6-alkyl, or or wherein
1218.jg hydrogen or C1_6-alkyl, or a pharmaceutically acceptable salt
thereqf. 4b n another aspect, there is provided the compound of
for 3_&55"@7‘}]{' h is selected from 6-Methoxy- 1 '-(2-naphthoy1)-3 H
-spifa.[2aehzofuran- 1 .4'-piperidinl -3 -one, 1 '-(3 ,4-Dichlorobenzoy1)-3
H-s@lrppﬁz nzo furan- 1 Sli-piperidin] -3 -on e, 1
'-(3,4-ISichIorobenzoyl)-6-methoxy-3H-spiro[2-benzofura1F1,4'-piperidint-
3-0&@%9’%6f&‘ii§i§ﬁlorobenzoyD-5 -metho xy -3 H-spiro [2-benzofuran- 1
,4'-piperidin] -3-one, 1A-Dich | orobenzoyl)-5-fl u oro-3 H-spiro [2
-begggg,ran- 1 ,4'-p iperi din] -3-one,

or R and R, R” and R®, R® and R®, or RY and R” are bound together to form a ring
with the phenyt moiety, wherein
R-RE- or -R-R¥- s
N(R'-N=CH- , or -CH=N-N(R'%)-,
wherein R is hydrogen, or Cy6-alkyl,
-N(R')-CH=CH- ,or ~CH=CH-N(R"}-,
wherein RY is hvdrogen, or Cyg-alkyl,
-C(R™)=C(R™)-C(R™)=C(R")-,
wherein R, R, R"™, and R" are each independently selected from
hydrogen, halo, halo-Cy.¢~alkvl, C.¢-alkyl, Ci6-alkoxy,
halo-Cie-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, or
“N(R™)-C(0)-CH,- , o1 ~CH;-C(O)-N{R'%)-,
wherein R' is hydrogen or C;,-alkyl,

or a pharmaceutically acceptable salt thereof.



1'-(3 ,4-Di chl orobenzoy1)-6-(2-hydroxyetboxy)-3 H-spiro [2-benzofuran-
1 4-piperidin -3- one, | 1-(4-tert-B utyhpenzoyO-S H-spiro [2-benzofuran- 1
/4'-piperi di ne], 1 '-[(5-Methoxy- 1
H-indo1-7-yl)carbonyl]-3H-spiro[2-benzofuran- 1 ,4'-piperi dine] , or
5-Bromo- 1 '-(2-naphthoyl)spiro [indole-3,4'-piperidin]-2( 1 H)-one. In
another aspect, there is provided a process for the preparation of
compounds of formula (I) as defined above, comprising the step of
reacting a compound of formula (I1): with an acid chloride of formula (Il1-b)
40 to obtain the compound of formula (1) wherein R1 to ftm and X and |
are as defined abo .. nattier.aspect, thereiisqrovided A RIQCESS [0.cicd £+
the L B Lo AR LG AL S MR F, RS fecrcd from
6remtingyal cobrpainchot 6 Hispitk[arbacit bfforrd|epiiitad ind-diotin the
compaund of formula dwhereinR) to nd X and | are as defined
! a@&eﬁ lc%qoﬁ%bg%?ﬁgr %%p%&??ﬁe%%%%%&de’g f%orlﬁpoﬁnd %f f_ormula ()
1 etdiiablédoytapradessastiefined! atyond 2 -benpodwothd ragpeetdihere-¢ae,
Provided, 3 compound of (1) a5 defned aboye faraise indhe,. .
}p{g\\é’ﬁr? %1205? F?’ea?r}a1 n% Sa%ggégr?eh%O(rgﬁéa?ﬁyper_tensioh, E:hr%(?f]%ic. hea]rt ones
1 fallure)iinTd propriatd )sédietion B vasopressimoivarcirrhasiseméphrotee.
1°4 Q{@%ﬁzoggé&?z%)\ﬁ%-%Q[E%8%%3?@&9{%%@%5%@Mﬁ%@f&%&fﬂ%x@zpﬁpmdm]_3-»
disorders, 4d
one,
1'-(4-tert-Butylbenzoyl)-3H-spiro[2-benzofuran-1,4"-piperidine],
1'-[(5-Methoxy-1H-indo!-7-yl)carbonyl}-3H-spiro{ 2-benzofuran-1,4'-piperidine], or
5-Bromo-1'-(2-naphthoyl)spirofindole-3,4"-piperidin}-2(1H)-one.

In another aspect, there is provided a process for the preparation of compounds of

formula (T) as defined above, comprising the step of reacting a compound of formula (1)

with an acid chloride of formula (1lI-b)



In another aspect, there is provided a pharmaceutical composition
comprising a compound of formula (1) as defined above. In another
aspect, there is provided the use of écbompound of formula (1), as defined
above for the preparation of a medicament.  In the present description,
the term "alkyl", alone or in combination with other groups, refers to a
branched or straight-chain monogalentgaturated hydrocarbon radical. The
term "C1.6-alkyl" denotes a saturated s raighrﬁfor branched-chain
hydrocarbon group containing-fromto arbon atoms, for example,
methyl, ethyl, n-propyl, isopropyl, n-/lijutyl/,/i' obutyl, tert-butyl, the isomeric
pentyls and the like. A preferree:stib-grétp of:C1-6- alkyl is ClA-alkyl, i.e.
with 1 - 4 carbon atoms.  In the presgnt invention, the term "alkylene”
refers to a linear or branched saturated divalent hyérbcarbon radical. In
partigular, 1C1.6-alk ' means,a linear. safurated div?Jent ydrocarbon
r;d&% %#%é?%ﬁ%@%%ﬁ% F\%%})urﬁis‘ %r\A ra%’%rtiannc‘hé%ﬁgatadlr% edd i%a ent’ delined
OVe . . .
hygroca?bon radical of three to six carbon atoms, e.g. methylene,
ethylene, 2,2- dirnethylethylene, n-propylene, 2-methylpropylene, and the
like. i therpresentdeseription,theiterm falkoxy'rand . C, S-alkoxy" - s of
r]e;%gktlogghg graup _j'R'}:-Ox-J_hvv_here_ihﬁRy' is alkyl or C_?@ffglgfgﬁge?iﬁgg of w‘n?ﬁums “
above. Examples of Alkoxy Gr8UpS are rietHox7 etRe ty Fprapbsy formula (11):
iIsopropoxy, n-butoxy, tert-butoxy, sec-butoxg’and the like. A preferred
sub-group of C1.6-alkoxy, and still iiore préferred alkoxy groups are
methoxy and/or ethoxy. WO 2008/077810PCTHP2007/063879 - 5 -
In the present description, the terny*th alky/" and "C2_6-thioalkyl" refers
to the groupwherein le is alkyl or Q1_6-alkyl'ag defined above.  The

term "Cl_G-hydroxyalkyl" or " -afkyl substituted by OH" denotes a
C1_6-alkyl group as defined ggg?t(\gvhe ein at least one of the hydrogen

atoms of the alkyl group is 5 replaced, by a hydroxyl group.  The term
"Ct_G-cyanoalkyr or "Cl_G-alkyl substituted by CN" denotes a Ct_o-alkyl

group as defined above wherein at least one of thehydrogen atoms of the

alkyl group is replaced by a CN group. The term "halo" or "halogen”

reféis o ftiosinertB)L.chivrine (Cl), bromine (Br) and 10 iodine (1) with

fluorine, chlorine and bromine being preferred.  The term

"halo-C6-alkyl™ is synonymous With "CR'6-haloalkyl" or "Cl_6-alkyl

substitutied by halo" and means.q Cif-dlkyl gggup as defined above

wherein at least one of the hy@diogen at of the alkyl group is replaced

by a halogen atom, preferably fluora@ or chloro, most preferably fluoro.
Examples of halo-Cl_6-alkyl inélude byt are ROt limited to 15 methyl, ethyl,
propyl, isopropyl, isobutyl, sec-butyl, test-butyl, pentyl or n-hexyl

substituted by one or more ClI, F, Br or | atom(s) a&ell as those groups
spesiiisaliydllusiraieddoy the-axamples-hereinm helow, Amgng $h§€p2{§ gggree% above
halo-C1_6-alkyl groups are difluoro- or trifluoro-methyl or -ethyl. The term )
"halo-C, 6-alkoxy" is synonymous with "C1_6-haloalkoxy" or "CI_o-alkoxy

20 substifutiegibypale”Bod MeansiaE L &akoxaeuR A Heingd3hauR by -
wherein at least one of the hydrogen atoms of the alkyl group is replaced
%ﬁcﬁ‘?éﬁ%@‘é‘?flg‘é&}ﬂ?ﬁeferably fluoro or chloro, most preferably fluoro.

Among the preferred halogenated alkoxy groups are difluoro- or
trifluore-methory-pk -ethexy;Theterm a(égrﬂ%éﬂﬁe@b’ J‘C?n%l&[—ﬁ ) r.?E)Lndeﬁ.ned above

fcombinati?n, denotes a straight-chain or 25 branched hydrocarbon =~
Peditfud ot 18717 BHPBoRY afori e8nibrising Aokt dnewssien. chronic heart

failure, inappropriaie secretion of vasopressin, liver cimhosis, nephrotic syndrome.

absessive compuisive disorder, anxiety and depressive disorders,



bond. A preferred sub-group of C2_12-alkenyl is C2_6-alkyenyl. Examples
of the preferred alkenyl groups are gthenyl, propen-I-yl, propen-2-y1
(ally!), buten-l-yl, buten-2-yl, buten3-yl, penten-I-yl, penten-2-yl,
penten-3-yl, penten-4-yl, hexen-l-yl, hexen-2-yl, hexen-3-yl, hexen-4-y1
and hexen-5-yl, as well as those specifically illustrated by the examples
hereinm3@oelenaspecthirders janeidednopdiasubstittierits preferigioly comprising a
means one, two or three 0 tion%substituents per ring. WO
C%@%’f@‘; '8 f@&??ﬁ@g 86 - The term "pharmaceutically
acceptable acid addition salts" embraces salts with inorganic and organic
acids, such as nydroshiare.acidy (e AG. SUfHG,aald, PRASPRORE AR, (1), as
citric aua, formic¢aci ; f{umarlc cid, maleic acid, acetic acid, succinic acid,
dedinedictanid fonéthamepsulfomic aeidegitaiuitiesullonic acid and the like.
The term "bound together to form a ring with the phenyl moiety" means
that the residues of the phenyl ring, which are located in ortho-position to
each other, may form an anellated ring to the phenyl moiety.  The
inventioth furtben caspiisesnindivicdual eptital dBomersrof dhe compowndssther
gnr%ef%';, aswellas racanic and-nencracemic nixtires thereah APl detalh radical.

resent invention relates to compounds of the general formula (1)
Wheii XAt $80EE6, BRI HAEY 1§ CHR RIS C P fgrbon group
%Rﬁir)ﬂﬁg(ﬁi_d& and o c&ﬁbz@ﬁ%n%,iﬁ_o@ﬂa&hﬂleommw&ﬁlﬁg@ﬁpﬂr 2Optdsyl, n-
g:u:Q,alQo X Iﬁ 91’8&11 ,%%S%H%XC 'ﬁe@!@g’aﬁh 1@@1:1‘?&3@%%%%% gggngroup of Cig~
mé’épen e ty%y rogen,
alkyl is C;.4-alkyl, 1.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 “atkoxy” and “C).s-alkoxy” refers to the group
R’-O-, wherein R’ is alkyl or Cy.4-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 Cy.¢-alkoxy, and still more preferred alkoxy groups are methoxy

and/or ethoxy.
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WO 2008/077810PCT/EP2007/063879 - 7 - halo, Cite-alkyl, optional.ly
substituted by OH, halo-C16-alkyl, Cite-allcory, optionally substituted

vg,‘f(gﬁ&g’,,Ogggﬁglalo-C1_6-a|koxy; R5 and 1267 are each independentl
ydr

ogen or methyl; R6 is hydrogen or Cit6-alkyl; 127, RT RECEERH{{RE ™

are each independently selected from hydrogen, tohalo, hallo-Ctte;]IalFl?E/;l,I

1-6-alkaoxy, halo-Cite-alkoxy, 15nitro, or cyang, ~ or R7 an , le
aCnd Rﬁ? %g %‘ﬁﬁﬁé@&? ﬁ%“%h%‘%f E}e%’é’ﬁﬂﬁito%&hgp-foﬂf&ﬁw rifRevsith the
tHaPhy mslerywhdrallilRy 40821ky -R A8 @GN (R1)-N=CH- , or
wherein Rl is hydrogen, or C1_6-alkyl, -N(R11)-CH=CH- ,or
-CH=CH-N 127 2)r s ihéreire iy L lois iy drageinuosi@iieB Ky denotes a Cy ¢-alkyl
G202 Cell2E R R = (a(8) 1 ROWNESEIA IR ARG e dd B0 R L B¢ @{%daj:i(%llg&oup is

i tl lected from hydrogen, halo, halo-Cite-alkyl,
SRS A

The term “Cy.g-cyanoalkyl” or “C;.¢-atkyl substituted by CN” denotes a Crs-alkyl
group as defined above wherein at least one of the hydrogen atoms of the alkyl group is
replaced by a CN group.

The term “halo” or “halogen” refers to fluorine (F), chlorine (Cl), bromine {(Br) and

iodine (I) with fluerine, chlorine and bromine being preferred.

The term “halo-C;.¢-alkyl” ” is synonymous with “C; ¢-haloalkyl” or “Cyg-alkyl
substitutied by halo” and means a Ci.¢-alkyl 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. Examples of halo-C, s-alkyl include but are not limited to
methyl, ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl or n-hexyl substituted
by one or more Cl, F, Br or I atom(s) as well as those groups specifically illustrated by the
examples herein below. Among the preferred halo-Cy-alkyl groups are difluoro- or
trifluoro-methyl or -ethyl.

The term “halo-Ci-alkoxy” is synonymous with “C,.s-haloalkoxy” or “Cs.g-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,.jp-alkeny!”, alone or in combination, denotes a straight-chain or
branched hydrocarbon residue of 2 to 12 carbon atoms comprising at least one double
bond. A preferred sub-group of Cy.15-alkenyl is Cy¢-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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halo-C1to-alkoxy, nitro, or cyano, 0-(0276R16').-0-, wherein nis 1 or 2,
and R16 and 121-6' are each independently 30hydrogen, halo or

8?@0 N(1217)-CH=N-, or wherein Ry is hydrogen, or £ ga:k¥4REs79
N(R48 C(O) -CH2-, or -CF12-C(0)-N(R18)-, wherein 12'8 is hydrogen or
Cil6-alicyl, WO 2008/077810PCT/EP20@7/063879 8-ora
PharmgeeyispnaceeRiabimpalticinRh. i SaiRamROdMES ohitbGi

invention, Egl - Rare each independently hydrogen, h
@m@gamylaaﬁle%w@séy wphien kg eablestarsbyoRacd Sulfﬁfé%i‘fé% phosphoric

exbadirnents gbihedavantien R’ dSiJil,yidEﬁ)gelcQT hada; preferalinhydidgenaric
598 ol I csran empadimenta of hsnuanion 2 s hydrogen,

halo’ or aﬁkoxy, prefe rogen Hilioro, bromo or methoxy. In
certaingmbesinents efdhRnventon 423t hiydigen, HaleyOmeans that the

Crcles‘is g{'ﬁ%%){%ﬁg gﬂ%}% }/d%u\prﬁ ﬁ!rlg?g 18}’3@8 iR r&f@x@?l%ﬂ%qr%ghmi%omay form an

bromo, met In certain embodiments of the

.ﬁ@éhi%ﬂﬁ&%*h@&?&&&%ﬁ 6- aikyl preferably hydrogen or methyl. In
certaingmbodiments allR 410 feate Lydingen i SIRin 8MALdiRERtds herein

one residue of 121 to R4 is halo and the others are hydrogen.
as well as racemic and non-racemic mixtures thereof.

In detail, the present invention relates to compounds of the general formula (1)

wherein
XisQand Y is C=0,
XisOand Y is CHy,
Xis C=0and Y is NR®,
XisCHyand Yis O, or
X-Y is CH=CH, or
X-Y is CH,-CH,, or
XisC=QandYisQ, or
X is CH, and Y is NR®;
®L, R, R and R? are each independently
hydrogen,
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15In certain embodiments, one residue of R.1 to R4 is C3.6-alkyl,

preferably methyl, and the others are hydrogen. In certain

g%ggg n¥s, one residue of R1 to R1 is C1.6-alkoxy, optionally

Substituted by OH, preferably methoxy or -0(CH2)201-1, and t&/BrRAEI 063879
are hydrogen. In certain embodiments-of the invention, R and R5' are
both hydrogen, in other 20 embodiments of the invention, Rs and R5' are
both methyl, in other embodiments of the invention, Rs is hydrogen andis
methyC1-o-d devtdinretibodivientd bf BE.invention, R5 is hydrogen, R is

methyhXois£0 iyl is C=0. In certain embodiments of the invention,
RO Is Rydianenon (o Rkl i IRIABAD fydrogen. In certain
oth le‘and re are hydrogen.  In certain

embog_lgl\e_ S Ofi he invention,
embodimeénts®ot & nvention, one of R7 and R7' is hydrogen and the

otfihisiale. halriGdepSralky (ﬁg@@%}é@l Gl 6-allkmry, halo-C36-alkoxy,
nitro, or cyano. WO 2008/077'y810P T/EP2007/063879-9 -  In certain

embogiments of gljnleé_ign@gtion, Rl and 1271 are each independently
hydrogen, or halo.  In certain embodiments of the invention, one of 27

ahd 1R, 8 hyddogjenandithedofaendshale-preferably chimp. 5in certain
embo@li\ga%'g&of the invention, each of 128 and le are independently

/

hydro%en, Halo, halo-C1,-alkyl,C1.6-alkory, halo-C1,-alkoxy, nitro, or
cyano. alo\n certain embodiments of the invention, 118 and 1281 are each
indepénattently-hjgdrogen, halo, or C1-6-alkoxy, preferably hydrogen,
chIoroCEt_ or methoxy. In certain embodiments of the invention,
12' and R8 of IC and le are bound together 10 to form a ring with the
pheny@h?fﬁg‘i?’,%/herein -R7-R8- or -11.71-1281-isor  wherein R.1 is
hydrogele-ar Esli@ralkyl, -N(R11)-CH=CH- ,or -CH-=CH-N(R17)-,

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 -R7-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 Cy.s-alkyl,
-C(R%)=C(R")-C(R")=C(R")-,
wherein R, R, R™ and R" are each independently selected from
hydrogen, halo, halo-C, 4-alkyl, Cg-alkyl, C,-alkoxy,
halo-C;_g-alkoxy, nitro, or cyano,
-O-(CR'R'),-0-,
wherein nis 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 Ci¢-alkyl, or
-N(R™)-C(0)-CH,- , or ~CH,-C(O)-N(R™)-,

wherein R" is hydrogen or Crg-alkyl,
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15wherein R11 is hydrogen, or C1.6-alkyl,
-C(R17)=-C(1213)-C(R18)=C(1218)-, wherein 1212, 1218, R", and 12'5
e each independently selected from hydrogen, halo,

"ﬁé 8{-(Efé’.%if}éﬁkyl,C1.6-alkory, halo-Ci.6-alkory, niffoT EF 63879
20-0-(CRI6R 16)11_0 wherein nis 1 or 28and 1216 andare each
independently hydrogen, halo or C].6-alkyl, or -N(R17)-CH=N-, or _
-Iﬂéﬁﬁlﬁﬁafi‘7§‘9%ﬁéféﬁﬁaﬁi7#§ JHitigen, or Cl..6-alkyl. 25  In certain
embodi the invention, ]7:.and R8 are hound tagather to form a
o o A i P hfgndency
hydrogen; oarl‘f#?géﬁa%]ié*f’%\?é"ﬁMe?ﬁtwlﬁé"ﬁ’%sﬁﬁl&d&‘é%bIy chloro,
or 30R. and RI' are hydrogen, and le is Ci.6-alkoxy, preferably ethoxy or
methoXy “ 21 ?Bh%%”&ﬁﬁ&éi%ﬂ?ﬁ?@ﬁe%%ﬁfﬁgm arwRgaferably hydrogen
bouhdetegether to form n a ring with the phenyl moiety as described
above, and WO 2008/077810PCT/EP2007/063879 - 10 - R9, Rs and R7

are hybirogeny enfRatichd22dndhiydeagen, Rhid tedsdaalo hpreterablyalkoxy;
ChenQa 1y R AR @ hyding ep nait,Rs is Ci.,-alkoxy, preferably

ethoxy or methoxy.
In certain embodiments of the invention, R” is hydrogen, halo, or Cre-alkoxy,
optionally substituted by OI; preferably hydrogen, chloro, bromo, methoxy or -
O(CH,,OH.

In certain embodiments of the invention, R* is hydrogen or Cys-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; g-alkyl, preferably methyl, and
the others are hydrogen.

In certain embodiments, one residue of R! to R* is Cre-alkoxy, optionally substituted
by OH, preferably methoxy or ~O(CH,},0H, 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 Ci¢-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-Cy¢-alkyl, Cy.¢-alkyl, Ci-¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano.
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In certain embodiments of the invention, It/ and Rs are halo, preferably
chloro, and 5 R9, RT and R8' are hydrogen. In certain embodiments of

e | jon, R9 is hydrogen, halo, halo-C1_6-alkyl, alkyl, Cl O-alkoxy,
‘%%I%}Bé@gg%ﬁlkoxy, nitro, or cyano.  In certain embodimentd bf {RB2007/063879

invention, R9 is hydrogen, halo, or C1.6-&lkyl, preferably hydrogen, chloro

or tert-putyl. 10In e%ain embodiments of the invention, d R9 or R8 and
RO are %8%1%%8 P o AR ARG IRt BHERyRRs SRy IRdisaradently
-138:R@nor-RBeR9- is C(Ru)=c( R13) ic( RN) ¢( R15)_, wherein R12,R24,

and 1225 aig.eachd Vi ted : rage h 1ﬂ|0 N .
halo-C1 g%la%{,C16%%2%%@)‘(?/?E{iloﬁgffé%éé(%g,fﬁ%%ﬁ c )%‘1 Sa, ogen and the othe

-N(R1Y)BE 21O -CH2-C(0)-N(1219)-, wherein R28 is hydrogen or
Cl.6-alkyl.  In certain embodiments of the invention, R8 and R9 are
bound fogfatheres tedimnan2oofitep wittitHenphemys iSistyl BS desodbecdently
abauegan iRy, hRs -and Resare hysi Qﬂ:5—31146‘}{9%@83(%@—1398@%§098r Cyano.

the invention, Rs} and R9 are bound together to form a ring with the

phenylmQietnas,gessHbed ﬁttﬂé/&‘%ﬁG_O%YRR&?@@@RE&%E%%%%{)%Q r}mgly

25In certain embodiments of the invention, Rs an are halo, pretera
PIGFEEEhd e R Pt RSS Bretighroletiosen sidereairirabodmediesyof

the invention, R9' and 129 are halo, preferably chloro, and 122, Rl and

Rs" arBlfyaryenbofio@o0s]077810R0T/ RP200R/0638 78:d R are bound together

to form a ring with the phenyl moiety, wherein
R'-R%- or -R7-R¥- is

N(R'®}-N=CH- , or -CH=N-N(R'""}-,
wherein R' is hydrogen, or Cy.g-alkyl,

-N(R')-CH=CH- ,or ~CH=CH-N(R')-,
wherein R" is hydrogen, or Cr.g-alkyl,

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

O-(CRR'),-O-,
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 hvdrogen, or Crg-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 1-6-alkoxy, preferably ethoxy or methexy.

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

ring with the phenyl moiety as described above, and
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-11 -  In certain embodiments of the invention, R9 is C1..6-alkyl or halo,
preferably tert-butyl or chloro, and R7, R7', le, and R8' are hydrogen.

fer ompounds of the invention are those of formula (1) wherein R8
and{%égg‘?gghalo, or wherein 5 Rs and R9 are bound togethé}rzjt%/ il Sl

ring with the phenyl moiety, wherein -12B1-R9- is wherein le, R13, RH, and
R's areseach independently selected from hydrogen, halo,

halo-C-a ﬁ’&fjl'_@éﬁ%g r(,)ée(’j]hé:{f&()‘-Cl,-allcoxy, nitro, or cyano, and R7, R7'
and R amé RYdrolyehrogenPreddifadhebmpetmds o thednvention are those

of formula {lxWhersin 282 RE ﬁr&f@-aé&ogf,‘ﬁ@éﬁiﬁly RN BR e

bound together to form a ring with the phenyl moiety, wherein 15-R8--R9-

© U R OB B R G AR PR AR Roro, and
in egende_n;g]y sr(’ejlecte from hydrogen, ha ,

HaldiCansFaliyabedrogeaikoxy, halo-C1_6-allcoxy, nitro, or cyano, 20 and

R7, Rl and Its are hydrogen. Preferably, R7, RI', RI, Ric and R9 are not
simulfaneoushempdibigenisiotértaivenibodimehy dfdde ihdentioh rélatelith C) -

aicomeound phthgigeneralifgrnuladldr citds.

In certain embodiments of the invention, R’ is hydrogen, halo, or C; ¢-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,.s-alkyl, Cs-alkyl, C;.¢-alkoxy,
halo-C,.-atkoxy, nitro, or ¢yano,
-N(R")-C(0)-CH;- , or -CH;-C(O)-N(R'®)-,

wherein R* is hydrogen or Cy.¢-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 chioro, and
R’, R” and RY are hydrogen.

In certain embodiments of the invention, RY and R’ are halo, preferably chlore, and
R, R” and R* are hydrogen.



wherein XisOand Yis C=0, XisOand Y is CH2, XiS C=0and Y is NR6,

Xis CH2 and Y is O; or X-Y is CH=CH, or X-Y is CH2-CH2, or Xis
&:9 9 Y is 0, or 10X is CH2 and Y is NR6; Fe, R2, R3 and R4 are each
T 0359 7781

mdependenﬁy hydrogen, halo, Ck6-alky1, optionally substitdte&/Bg2eHs63879
IS Cl16-alkoxy, optionally substituted by-OH; or halo-C1_6alkory; R5 and

le are each independently hydrogen or methyl; R6 is hydrogen or

Ci_o-aTﬁW

RN R WP B e Bt setdetber frol hyefeogdntert-butyl
halosato- @1 BLaiKyIR Can®rilkyt BeEke6-alkoxy, WO
2008/077810PCT/EP2007/063879 - 13 -

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

& : s
RY and R® are hale, or wherein

5 R®and R® are bound together to form a ring with the phenyl moiety, wherein
RE-R%- s
-CR™)=C(RP})-C(R™)=C(R")-,
wherein RY, R, »Y and R*® are each independently selected from
hydrogen, halo, halo-C)g-alkyl, C 4-alicyl, Cr.g-alkoxy,

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

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

& 9 .
R” and R’ are halo, or wherein

R® and R’ are bound together to form a ring with the phenyl moiety, wherein
15 RE-RY- s
-C(R®)=C(RP)-C(RM)=C(R")-,
wherein R', R, R™, and RY are each independently selected from
hydrogen, halo, halo-C s-alkyl, C,.s-alkyl, C,.-alkoxy,

halo-C, ¢-alkoxy, nitro, or cyano,
20 and R’, R” and R® are hydrogen.
Preferably, R, R7, R%, R* and R” are not simultaneously hydrogen.

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

(1)



o

20

halo-C1_6-alkory, nitro, or cyano; R8 and R28 are each independently
selected from 5hydrogen, halo, C,_6-alkox-y, halo-C1_6-alkyl,
10halo-C1,6-alkoxy, nitro, or cyano; R7 and R8 or Rl and R8' are bound
%}gze(}t%é(wg%rm a ring with the phenyl moiety, herein -R7-RE{GrERZPIRBI879
IS 15-N(121)-N=CH-, or -CH=N-N(12.111}-, wherein Rm is hydrogen,

or C1_6-alkyl, -N(R11)-CH=CH- ,or -CH=CH-N(R11)-,  wherein 1211 is
hydrogen, or C16-alkyl, -C(11212)2C§@)-C(RR&)2C(R28)-, 20wherein R12,
RH, 1224, and 121 are each independently-selected from hydrogen, halo,
halo-C1,6-alkyl, C1_6-alkyl, halo-C1,6- ) 'RSO, or cyano, -0-(CR
16R16"n_0_, wherein nis | or 2, an‘g [ 226 aff
independently hydrogen, halo or Ci»6-ajKyl, -N{(1112)-CH=N- , or

-N=CH-N(R12)-, R —F
N/ RT
8
O}\l X 4
R?'/ e =
g
R (1)

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

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

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

R® is hydrogen or Cys-alkyl;

R”and R are each independently selected from
hydrogen,
halo,
halo-C.g-alkyl,
Crg-alkyl,
Cire-alkoxy,
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35

wherein R,12 is hydrogen, or C1_6-alkyl, R9 is hydrogen, halo,

30C1_6-alkyl, halo-C; _6-alkyl, C1-6-alkoxy, halo-C1_6-alkoxy, nitro, or
35cyano;. WO 2008/077810PCT/EP2007/063879 - 14 - R8 and le or le

YR AR bund together to form a ring with the phenyl moi&fyT FoRa{As3879

-R8-R9- or -le-le- is -C(H2)=C( IV)-C( R")}s-€()-, wherein RD, RD, RD, and
RD are each independently selected from hydrogen, halo,
halo-C f%igFHyﬁ}%Lalkyl, C1.6-alkoxy, halo-C16-alkoxy, nitro, or cyan,
-N(R18)+€{®xCH21 , or wherein RD is hydrogen or Ci..6-alkyl, or a
pharmg}%%gically acceptable salt thereof. wherein X is 0 and Y is C=0,
R® and RY are each mdependently selected from
hydrogen,
halo,
Ci¢-alkoxy,
halo-Cy.¢-alkyl,
Cr.g-alkyl,
halo-Cyg-atkoxy,
nitro, or
Cyano;
R” and R® or R” and R¥ are bound together to form a ring with the phenyl moiety, wherein
R7-R*- or -R7-R¥- s
-N(R'®)-N=CH- , or -CH=N-N(R%)-,
wherein R" is hydrogen, or Cg-alkyl,
N(R'")-CH=CH- ,or -CH=CH-N(R"}-,
wherein R is hydrogen, or Cy.-alkyl,
-C(R"™)=C(RP)-C(R")=C(R")-,
wherein R™, R”, R™, and R" are each independently selected from
hydrogen, halo, halo-C,4-alkyl, Cy.s-alkyl, Cy.s-alkoxy,
halo-C,; s-alkoxy, nitro, or cyano,
MO_(CRiGRlG’)an_,
wherein n is 1 or 2, and R'® and R*® are each independently
nydrogen, halo or Cys-alkyl,
-N(R")-CH=N-, or -N=CH-N(R")-,
wherein R" is hydrogen, or Cre-alkyl,
R”is hydrogen,
halo,
Cre-alkyl,
halo-Cy.g-alkyl,
Cis-alkoxy,
halo-C;_¢-alkoxy,
nitro, or

cyano;



IsXisOand Y is CH2, Xis C=0 and Y is NR6, Xis CH2 and Y is O, or X-Y
is CH=CH, or X-Y is CH2-CH2, or 20X isC=0and Y is O, or X is CH2 and

"g |§é\%§§ 12', R2, le and R4 are each independently hydrogen, WO
G687 81PCT/EP2007/063879 - 15 - halo, or C1._6-alkory CoRFaAAIRF3879
substituted by OH, R and 125" are each- irdependently hydrogen or

hyl: R;is hydrogen or C1 6-alkyl; 5 R7 and R7' are each independently _
%?gr%éie{% %"r‘ﬁa?&fgéfs R G BB SR e aepentiaaty hyecbenylarier wherein
C1.6-a1l£8f9;?-12?dﬁdrﬂf8 or Rr and R8' are bound together to form a ring

with the phe_@gzmp_i@mwh@mm)g% I‘f’?—‘ or -R7'-R8'- is N(R10)-N=CH-
or 10wherein R10 js hydrqgen, or, C1.6-alkyl, -N(R11)-CH=CH- ,or
-CH=CH-N(10-, Wh&Fei R1Lis Rydrddeh, arechdb-taRgpendently selected from
5 C(1212)=C(R18)nE{REd)= AR 1bYq-C, -alkyl, Cy.s-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 Ci-g-alkyl,
or a pharmaceutically acceptable salt thereof.

190

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

wherein

XisOand Y is C=0,

i5 XisOand Y is CH,,
X is C=0 and Y is NR®,
XisCH;and Y is O, or
X-Yi1s CH=CH, or
X-Y is CH;-CH,, or

20 XisC=CandYis O, or
X is CH and Y is NR;

R', R, R? and R* are cach independently
hydrogen,
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wherein R12, 1(13 R14 and 1215 are each independently selected from
15hydrogen, halo, halo-C,_6-alkyl, C1_6-alkyl, C1.6-alkoxy,

W@éﬁg‘%—@kox% nitro, or cyano, 0-(CRI8R16 )6-0-, whereinnis | or 2,
a

an hd R16' are each independently hydrogen, halo o EVEB2&IR{IH3879

20-N(R17)-CH---=N-, or -N=CH-N(R17)43wherein R17 is hydrogen, or
C1_6-%I?I%I, R9 is hydrogen, halo, or C1_6-alkyl; R8 and R9 or R8' and R9
are bo ’t%rgether to form a ring with the phenyl moiety, wherein -R8-R9-
or -R8RE2l§P25. CHRAMECGIRBMECIRIAYEC(R15)-, wherein 1112, R18,
1244, apd R15 are each independently selected from hydrogen, halo,
hglf)r@?_ fglf%/%,&?%é -%1%’6?(7\5%5 69@‘%‘ E-AREW, nitro, or cyano,

-N{R18)-C(0)-CH2- , -(_3H2-C(O)-N(R18)-, 30wherein R18 is hydrogen or
éy_é‘cl]gﬁ?ﬁ?%?}aoﬁééﬂ%%@uticalIy acceptable salt thereof. - 16 - An

emhadiment.of heaysntienfelaigs je.campgynds of formula (1-a)

R® and RY are each independently hydrogen, halo, or C,¢-alkoxy;

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 Cre-alkyl,

N(R™)-CH=CH- ,or -CH=CH-N(R")-,
wherein R" is hydrogen, or Cy-s-atkyl,

-CR¥)=C(RP)-CR™)=C(R")-,
wherein R, R"® R" and R* are each independently selected from
hydrogen, halo, halo-Cy.¢-alkyl, C; ¢-alkyl, C;.¢-alkoxy,
halo-Cy.s-alkoxy, nitre, or cyano,

-O-(CR"R'"),-0-,
wherein nis 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 Ci-s-alkyl,

R’is hydrogen, halo, or Cig-alkyl;

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

RO-R% or —R¥-R%- is

-CR™)=C(R™)-C(R™)=C(R)-,
wherein R, R”, R™ and R" are each independently selected from
hydrogen, halo, halo-C, ¢-alkyl, Cre-alkyl, Cy¢-alkoxy,
halo-C; ¢-atkoxy, nitro, or cyano,
-N(R'™)-C{0)-CH;- , or =CH,-C(O)-N(R'®)-,
wherein R" is hydrogen or Cr.g-alkyl,

or a pharmaceutically acceptable salt thereof.



(I-a) wherein RI to Rs' and R7 to R9 are as defined in any combination as
described above. An embodiment of the invention relates to compounds of
f -b) (I-b) wherein 12' to le and le to BY are as defi %%
Wégr%!f%%?\ as described above. An embodiment of the inv%n @?gﬁe% 33879
to compounds of formula (I-c) WO 2008/077810PCT/EP2007/063879 - 17
- wherein I%I t‘f? R9 are as defined n :i\rg ctombinatiog as gr)escréb(%% a}jbove.
An emBodIMEnT B The inventioh PIseeEidt ?Tl?ﬁé)ﬁlﬁ] & Brformuta (12 )
(I-d) wherein R.'to R5 and R7 to R9 are as defined in any combination as
described above. An embodiment of the ini&htion relates to compounds of
formula (I-e) WO 2008/077810PCT/ER2Q 7/0633879 - 18 - (I-e) wherein
R.to RS and R."to le are as defined iy genbination as described

(1-0 (1-0

(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 I to R® are as defined in any combination as described above.

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



wherein R.'to R.5" and R." to le are as defined in any combination as
described above. An embodiment of the invention relates to compounds of
@%&lﬁl@& % WO 2008/077810PCT/EP2007/063879 - 19 - (I-g) wherein
0 R.5)and re to R9 are as defined in any combination astdd<ERHEH063879
above. An embodiment of the invention-r&lates to compounds of formula
(2-h) (I-h) 5wherein 12' to R9 are as defined in any combination as
described above. Any compound of f@mula Fé) to (I-h) may be combined
with any residue or combinationRQf residies<2' to R9 as defined above.
Preferred compounds are those o\ff X p-49°(I-U.  Preferred
compounds of the invention are thgse of:thefexamples. More preferred are
1572008/0778¥0PCT/EP2007/063879 - 20
erizofirran- 1,4'-p iperidini-3 -one, 1
'-(3,4-Dichlorobenzoy1)-3H-spiro 2-benzgfuran-1,4'-piperidinl-3 -one,
I'-(3,4-Dichlorobenzoy1)-6-methoxy-3ki-spirgi2-benzofuran-1,4'-piperidin1-
3-one, | '-( 3,4 -Dichforobenzoy1)-5-my : '
[2-benzofuran-1,4'-piperidin] -3-ongy”

{I-¢)
: 1 9 . . .
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)

(1-d)
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)



51 ( 3,4- Dichlorobenzoyl)-5 -fl uoro- 3 H-spiro 2 -benzofuran-

1,4'-piperidind -3-one, | - ( 3,4 -Dichl orobenzoyl)-6- ( 2

-Byc(j)r}o?,( ethoxy)-3H-spiro [ 2-benzofuran-],4'-piperidin J -3- one,
WA BUR Ioenzoy0-31-1-spiro[2-benzofuran-1,4'-piperidif&] /EP2007/063879

5-lvlethoxy-IH-indol-7-yl)carbony11-3H-sg#ro 12-benzofuran-1,4 piper d

ne], 10 5-13romo-I'-(2-naphthoyl)spirokndole-3,4'-piperidinl-2(1H)-one, 1 (

2-Naphthoyl)spiro indene-1,4r-piper‘i:ginel , |'4

3,4-Dichlorobenzoyl)-2,3 -dihydrospiroyindéne-1,4 Lpipertdine J. The
invention also encompasses the compoundsye fSrmula (), (I-a), (I-b),
(I-c), (I- 15 d), (1-e), (I-f), (I-g) or (I Tog a 2 in the prevention or
treatment of dysmenorrhea, hypertensign, chdnic heart failure,
Tiver girrhosis, nephrotic syndrome,

, (1-e), (1), (I-g) or (I-h)
which 20 pharmaceutical compositiogris_useful ag&inst dysmenorrhea,
hypertension, chronic heart failure;"inappi! e secretion of vasopressin,

liver cirrhosis, nephrotic syndrome, gbsessive-eampulsive disorder,

anxiety and depressive disorders. The phar acelfh%:al composition may

further comprise at least one pharmaceuticaifyy accep _bsfe excipient. The
invention further encompasses the use of a compound of formula (1),

(1-a), (Iz 25.h), (1-¢)s (1-d).. {1-e).4(14), (I-g) or,(I-h) for the preparation of a
medic‘g\{%}%ﬁl W i%‘r?is gljfsge)zlgu F%é%ﬁ-%ﬁd WOTHAGR CARABLHERGiBh d et above.
heart failure, inappropriate secretion of vasopressin, liver cirrhosis,
nephroffce@Riforiat Shiedersatsphiene ensoraardankietyati(-0
depressive disorders. In a certain embodiment, the compound of the
invention can be manufactured 30 c,cording%o a process comprising the

step of reacting a compound of formuta (Il)/ - 21 - 11 with an acid

chloride of formula (llI-b)

(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)



10

111-b  to obtain the compound according to formula (I) wherein RI to
RH) and X and Y are as 5 defined above. In a certain embodiment, the

f the invention can be manufactured according to a process

v%%%bgg{gmgl%he step of reacting a compound of formula (I1); £6 WfRe{/063879

acid of formula WO 2008/077810PCT/EP2007/063879 - 22 - OH R7 lll-a
to obtain the compound of formula (I) wherein R."to R'and X and Y are as
defined above. The synthesis of comound%f general formula (1) will
be described in more detail below 5 andya-tHe examples.  The

compounds of the present inventio ex} =% aetivity, which may be

. ] 5 7 ] . . . . .
wherein R' to R” and R” 1o R” are as defined in any combination as described above.

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

(I-h)

ai 1 ¢ . . )
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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15

20

25

30

=

Material & Method:  The human Via receptor was cloned by RT-PCR
from total human liver RNA. The coding sequence was subcloned in an

65(95(?33,95;98@ vector after sequencing to confirm the identity of the amplified
SeGUENcE o demonstrate the affinity of the compounds froREHHEP8)7/063879

present invention to the human Via recepfor binding studies were
performed. Cell membranes were prergared from HEK293 cells transiently
té{%@?&a@a With TRETELAFE s SIRIE G SR GHohr ih -0 fitsktbriridifeers
with THelfaltbwirigproth et -5higod! telisdrearesuspendetin 801 freshly
prepied;ics mm S,.iImM EDTA, 10mM MgC12
Pﬁﬁ%l&%@@?%@ﬁz\ﬁfﬁ Q%%@gﬁgﬁﬁg%em&ﬁw%_ﬁ %é’l\éhd% one,

adjusted to pH= 7.4 + complete “of protease inhibi 6?%}2?5{ oche
dia%%&i&%%??b&ﬁ%ﬁﬁ’érﬁz@@tmwﬁ%‘wﬁﬁl?obﬁ*%ﬁﬁfaﬁ@ée%em@ddaﬁ E@ne,
fd)f—@im&h}g@@iz&@B/%;rﬂenﬁ;We\:ibrmmbs.ﬁﬂé@m).1;thgiﬁg%ﬁ@t}aﬁmg,
centsifu ellet.is discarded a
sugteg?na%znt Cﬁ‘éﬁ%ﬁ §d Iﬁ%u%gfa{%gg%é)gi? CSPi@?OdBer%Zr% W‘?‘?}é ’Séﬁg%e’lgdmj'a_
r&88tispended in 12.5 ml Lysis buffer+12.5m1 Sucrose 20% and
hortogenizest baingyd) Pelydpan fobdnZoming The preteieqncentration is

e _by-the, Bradford method and. aliguots are stored at -80C
e B e perane,
(AREYERa) %F@Eﬁfﬁ@w%nﬁ%wéﬁ&u%ﬂ'oﬁrﬁ%mah@mJ@iming buffer (50
M ZFraph 205 MpiNa Ghdo WK pip 2 anivk Cakl2, 10 mM MgC12) for 15

inuteswith mixing. 50u1 of bead/membrane mixture is.then added to
g]agﬁ’gﬁe)lilcgpoamgbg n\%/é%%%%&?%ﬂ%@ﬁ%ﬁ% '04778%’%%16- 23 - well plate,
followed by 50ul of 4 nM 31-I-Vasopressin (American Radiolabeled
Chc? d‘ 0 %V&rﬁgd@etfﬁ(bm lls, for ;[gn-s e%}%f %glﬁgfﬁ) mﬁ%ﬁ%ﬁ?@%r@l\ﬁ) (e -
e s b SR o o Saral hgirop s
PR ERTO HEOR b DS DT e pitate s inetbeted o asopamsib, liver cirrhosis,
teepparatiyadeantisgedil minas 4000diand£ounted ARPIRAEkA  disorders.

Top-Count. Nonspecific binding counts are subtracted from each well and

data ignormalized Iedhe maxi ific Dinding set at 100%. Ta .
calculate élan Iclﬁglg the cuﬁ?ﬁ%ﬂ%@%&éﬁ%@gﬂ?\%Igp?élg%sg%n model

CATRPURE ThETE 1ddlclite Auding el ChenlPrisBoffwa @atibh) 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 (T}, (I-a), (I-
b), (I-c), {I-d), (I-e), (I-), (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 (I1);



Ex KihVliaExKihvVal8.08257.2 7.72277.3 7.54 6.969 7.32 36
7.05

WO 2008/077810 PCT/EP2007/06387Y%

with an acid chloride of formula {11I-b)

Iii-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 (11);

10 with an acid of formula (i1I-a)
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oo ]
(5

7.53426.95 12 7.66 The compounds of formula (1), and (la) to (It)
as well as their pharmaceutically usable acid addition salts can be used as

W%W%ES e.g. in the form of pharmaceutical. preparatlons The
pha

rmaceutical preparations can be administered orally, e.g: PREAS ST
tablets, coated tablets, dragees, hard and?soft gelatine capsules,
solutions, emulsions or 15 suspensions.7The administration can, however,
also be effected rectally, e.qg. in théiford} of suppositories, or parenterally,
.g. ] Th}:g@()mpounds of formula (1),
(Ia) to (1g) and their pharmac@uic . u acid addition salts can be

the production of tablets, coated'tab ayes and hard gelating _
capsules. Lactose, 20 corn starch or dejivatives thereof, talc, stearic acid
or its salts etc can be used as such exc:|pients e. gﬂfoﬁ tablets, dragees

f f t
aﬂgo%?e[% g!%!a%me )&%’g !‘q*s i &léilxes?%( ﬁj 8‘?% r%&%]ﬁﬂ’f?%&% ged above,

capsules are e.g. vegetab e oils
etc. Suitable excipients for the manufacture of solutions and syrups

areh & sPnilalR o120 Pebal8: SAcEhatOseINYEIt SUEREe JMEABEIBICH W Qctail below

29}9@{9@6‘81OPCT/EP2007/063879 24 - Suitable excipients for

njection so ?uf“lor?s are e.g. water, alcohols, polyols, glycerol, vegetable oils
etc.

The compounds of the present invention exhibit V1a activity, which may be detected
as described below:

Vla activity
Material & Method:

The human Vla receptor was cloned by RT-PCR from total human liver RNA. The
coding sequence was subcloned in an expression vector after sequencing to confirm the
identity of the amplified sequence. To demonstrate the affinity of the compounds from the
present invention to the human Vla receptor binding studies were performed. Cell
membranes were prepared from FIEK293 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+12.5m! 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 untl 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 MgCI2) for

15 minutes with mixing. 50ul of bead/membrane mixture is then added to each well of a 96
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15

Suitable excipients for suppositories are e.g. natural or hardened oils,_
waxes, fats, seliquid or liquid polyols etc. 5Moreover, the.pharmaceu_tlcal
\gregarations can contain preservatives, solubilizers, stabilizers, wetting
a‘g)eﬁ%gfoémmsifiers, sweeteners, colorants, flavorants, salts B¢ VAEAMHY fisés79
osmotic pressure, buffers, masking agents or antioxidants. They can also
contain still other therapeutically valuable substances. The dosage can
véffﬁjf/ﬁ’ﬂ?ﬁa {RHsevambe %%ﬂﬂ Nilt BrlcYur¥aspacssiad 4orthisindeilolabted Chemicals).
regu immmﬁmsﬂ%MkaIM%ﬂﬁi@ﬁﬁgrggg& the Q@&.QBQ@frespectéve wells,
agministrasi ' e bayt 10.to 1 mg per.personofa |
o o B b AR B A oA im0 gy esing 100u
aBbiethiet it tah widb erersaddadiiihn secssaryic is Tvmbated 1h at room
faﬁawmgtﬁxamkeﬁdﬁb@tﬁaiﬁiﬁhﬁtQ@&%@ﬁ@f&;ﬂ%&“@?%ﬁ#%ﬁ%%ﬂoum Non-
t t e.given in degrees Celsius. 15Example A Tablets of the
f%ﬁ%%{gﬁp sﬁﬁgﬁ%rgemségn)ﬁ%% Eérél%) in the'ld g% Pﬁgﬁﬁéﬁ ghaisnetized to the
ANORFEEB SRS 1iadins 65200 0 YrnTotarbtil BidviinrbCr@taltinerve is fitted using a
celuldse3d MagrRrsiunhatearatel) Ta@Q'%WﬁQIIHJCQQLﬁ&@WBﬁ]@ the Cheng-Prussoff
2pCapsules of the following composition are manufactured: mg/capsule
WO 2008/077810PCT/EP2007/063879

Ex pKi hv1a Ex pKi hVia
8.08 25 7.2
7.72 27 7.3
7.54 33 6.96
7.32 36 7.05
11 7.53 42 6.95
12 7.66

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 (1), (1a) to {1g) 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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20

- 25 - Active substancel0 Lactose155 Corn starch30 Talc5 5Caps_u|e fill
weigh t200  The active substance, lactose and corn starch are firstly

' i i inuting machine. The mixture is
e e)%%mlxer and then in a comminuting

retimed 1o the mixer, the talc is added thereto and mixed thBFRERII s 79
mixture is filled by machine into hard gelatine capsules. Example C _
Suppogitorijes of the following compaosition are manufactured: mt. Active
substanEE s SHHPERIIRT HESEeD S8 HiarSe e foTHE stppludiagreiseliserol,
myefteidtilz ailgleiss or steel vessel, mixed thoroughly and cooled to 45C.
Thereupon, the finely powdered active substance is added thereto and

stirreddunfibit-has slispersed: sPMRILIENN T NE. MG IS AR IO waxes, fats,

sye%%glsitor Orpﬂul‘dg oflsulitatgle size, left to cool; the suppositories are then
removed Trom the moulds ahd packed individually in wax paper or metal

foil. 20In the foIIowingévthe synthesis of compounds of formula (1) is further

exempliftEE PR ToRSHmg GatelareeREHRI AR 4R EXamplecoftfiss, solubilizers,
prepaiationvefithegompeundsiofthavinvertign Acordi Mg +oraanerds for varying

pﬂ%@ﬁﬂ&%éﬁl@ﬁﬁ&%@&%&?m%ﬁng agents or antioxidants., They can also contain still

other therapeutically valuable substances.

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

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

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

temperatures are given in degrees Celsius.

Example A

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

mg/tablet

Active substance 5
Lactose 45
Corn starch 15
Microcrystaliine cellulose 34
Magnesium stearate i

Tablet weight 100

Example B

Capsules of the following composition are manufactured:

mg/capsule
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WO 2008/077810PCT/EP2007/063879 - 26 - 5 General Procedure | -
amide coupling with acid chlorides: A solution of the amine (1 eq), the acid
‘ggloride 1 eq) and DIPEA (1.5 eq) in DN/IF is stirred at RT for 14h. The
hiilre i< ddncentrated and purified by preparative HPLC to BAgIF ¥R 7/063879
desired product. The following general stheme B is an example of the
preparation of the compounds of the o invention according to general
pfSEBAGFE ¥ S neral scheme B: WO 2008/077810PCT/EP2007/063879 -
27«c@eneral Procedure 2- amide coupling with carboxylic acids: A
selution.ofithe acid (1 eq) and HATU (leq) in DMF is shaken f% 30 min at

RT and then a solution of the amine (I eq) and DIPEA (2 eq) in'DAME is
ad#éd and the mixture shaken at RT for 2h. The mixture is corfcentrated

and purified by preparative HPLCdapyieldithe.dgsired produciggxamples
Example 1 6-Methory-1

-(2-naphihenle3tssiral2Reneafanst 41-AIReLHIn; 35909149 ARG then in
cou Ilrgg. accordln% to g%neral,procedure I: - Amine: e

6 et O SE T3 D SRS SHTARE 154 Suies dinibs B (dBs b scri thereto
7280%ijed thoroughly. The mixture is filled by machine into hard gelatine capsules,

Example C

Suppositories of the {ollowing composition are manufactured:

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

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

individually in wax paper or metal foil.
In the following, the synthesis of compounds of formula (1) 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
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- Acid chloride: Naphthalene-2-carbonyl chloride 15 ES-MS m/e (%):
388. 4 (M+HH). Example 2 1:-(4-tert-Butylbenzoyl)-6-chloro-3H- spiro

ran -1,4'-piperidinl-3-one  Amide coupling accordin eneral

proce Ur&1? 20 - Amine: 6-chloro-3H-spiro[2-benzofuran-1,48€ 007/063879
din]-3-one (described in EP 722941) - Acéi@-chloride: 4-tert-Butyl-benzoyl
chloride ES-MS m/e (%): 398.4 (M+FIll). WO
2008/077810PCT/EP2007/063879 - 28 - Rac-( 1 R,3'S)- R R
(4-tert- butylbenzo )-3'-methyl-3H spiro [2-benzofuran-1,4'-pipeljdin

ling according to general procedure I: 5 - Amy

rac-(1R,3' S)
(described-
ES-MS @/e

General Procedure I - amide coupling with acid chlorides:
A solution of the amine (1 eq), the acid chloride (1 eq) and DIPEA (1.5 eq) in DMF is

stirred at RT for 14h. The mixture is concentrated and purified by preparative HPLC to
vield 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:




Example 4 1 '-(4-tert-Butylbenzo _
)-31-1-spirol2-benzofura4’-piperidinl-3-one 15 Amide coupling according
ral procedure I: Amine: 3H-spiro12-benzofuran- 1,4'-piperidi n
‘%§-%€10%%%7d%§éribed in Journal of Organic Chemistry (1976), 41‘%1% P 20”7)063379
2628-33) Acid chloride: 4-tert-Butyl-benzdyl chloride 20 ES-MS m/e (%):
364.5 (M+1-1), Example 5 . . o
5-RTatH r}gﬁ‘i“ﬁ%‘-’ﬁ%ﬁhWf)%@-%rﬁ[@%@%ﬁ?ﬁﬁ@ﬂﬁ'-piperidin1-3-one -
29 solymide Chupling Acgdedid GitoTgeneraliprotad iireéh Ak -nARPR min at RT and then
plRY(acodkdit § @inin
5; sehispitgl2rbenzofuranst.4 Lniperidinl;3-one (described in EP
7%%%4[?1%?'Acid ch|or(|dgd aphthalenﬁ-f@%oh@éﬁoéﬁg?@%% #%F“elf'” aken
(81T 388%- (e LK s SrRCen Al MembBrEiseroyorayatiepifBLC to yield the
5 [24sendohurdnil, 4T-piperidin I-3-one

Examples

Example 1

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

O
SeV
0

Amide coupling according to general procedure I:

10 Qe
- Amine: 6-methoxy-3H-spiro|2-benzofuran-1,4'-piperidin|-3-one (described in EP
722941}
- Acid chloride: Naphthalene-2-carbonyl chloride

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

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

O

o)
Ct

N
OA\©7<
Amide coupling according to general procedure I:

20 - 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
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15

20

to Amide coupling according to general procedure 2: Amine:
3H-spiro12-benzofuran-1,4'-piperidinl -3-one (described in Journal of
‘9 anic Chemistry (1976), 41(15), 2628-33) Acid: 3,4-Dichloro-benzoic
ac%“&’%’-ﬁ%“m/e (0/0): 376.4 (M+14+). 15Example 7 1 PCT/EP2007/063879
'-(3,4-Dichlorobenzoyl)-6-methoxy-3H-spix®- |
2-penzofuran-1,4r-piperidin]-3-one Amide coupling according to genera
chﬁ%&d%@\h@%ﬁ%% riEpetu bl sere 2soenzofgrinet 4 - piperidin|-
6-rnethoxy-3H-sp of2-benzofuran-1,4'-gipgdin]-3-one (described in EP
722941) - Acid: 3,4-Dichloro-benzoic agid ES-MS m/e (%): 406.4
(M+1111). 5Example 8 e
6-Ch|oro-|'-(3,4-dichIorobenzoylﬂi@;ﬂg@;g[&benzofuran-l,4'-piperidin1-3
-one ¢

Amide coupling according to general procedure I

- Amine: rac-(1R,3'S)-3"-methyl-3H-spiro{2-benzofuran-1 A'-piperidin]-3-one (described
in WO 9929696)

- Acid chloride: 4-tert-Butyl-benzoyl chloride

ES-MS m/e (%): 378.5 (M+H™).

Exampile 4

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

O

N
O)\@
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+F).

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



10

Amide coupling according to general procedure 2: - Amine:
6-chloro-3H-spirol2-benzofuran-1,4'-piperidin1-3-one (described in EP
722941) - Acid: 3,4-Dichloro-benzoic acid ES-MS m/e (9/0): 410.3
‘%,%Eﬁ\’ﬁé‘j 7%é0ExampIe 9 PCT/EP2007/063879
20I'-(3,4-Dichlorobenzoyl)-5-methoxy-3Hz2spiro[2-benzofuran-1,4'-piperidin
]-3-one 1 Amide coupling according to general procedure 2: - Amine:
3-methoxy-31-i-spir0112-benzo$uran-1, Lpiperidinl-3-one (described in EP
722941) 25 - Acid: 3,4-Dichloro- ichaacid WO
2008/077810PCT/EP2007/06387 S-MS m/e (%): 406.4 (M+H+).
Example 10
5-Bromo-r-(3,4-dichlorobenzoyl)-3H-spi
ne

[2-beraofuran-1,4'-piperidinl-3-0
O

\

—

Amide coupling according to general procedure I:

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

- Acid chloride: Naphthalene-2-carbonyl chloride
ES-MS m/e (%): 388.5 (M+H").

Example 6
'-( 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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15

20

1

CI CI 5 Amide coupling according to general procedure 2: Amine:
5-bromo-3H-spiro[2-benzofuran-1,41-piperidin1-3-one (described herein)
v@tgiz bgbdﬁats)g?hloro-benzoic acid ES-MS m/e (96): 456.3 (MH+). The
synthesis of 5-broino-31-1-spiro[2-benzofuran-1,4'-piperidin] F5-5#&%¢07/063879
described 10 below (3): Preparation of-130 -
1'-methyl-r%?-bromo-31-1—s_pirolZ-benzofuran,-l,_41-‘pi‘peridin ]-3-one):
Buty TR RS9 T SH-40Fe o ssieafowar haxammeridns v dosesihadibaEP
dr@pwise to a solution of 2,5-Dibromo-benzoic acid (20g. 72 mmol) in dry
THZEI?@Q@L@QCR‘PO}Z}%@BQX}%rag‘]% a period of 3.5 h under a nitrogen

atmaosphere, The reaction mixture was stirred at -78C for 2 h. A solution of
I\ﬁﬁi@fﬁ;ﬂrﬂﬁﬁ}éﬂd‘g}%ﬁ(ﬂﬁi &, 99 mmol) in hexane (40 mL) was added
dropwise during 30 min to the reaction mixture at 78C. The reaction
mixture was allowed to come to roonttemplerature and stirring was

conti Quesnigh | ixty dded tq a, mixture of
ater (500 ) a8 o) e 3 S e e T 2 G L one
with ether (5 X 150 mL) and acidified with concentrated HCJ (to pH 2-3)
and extracted with ether (2 X 150 acidic solution was boiled for 1
h and then cooled to 0-5C and ine (to pH 9-10) with agueous
NaOH. The cold WO 2008/077810PC\/EP2007/063879 - 32 - solution
was rapidly extracted with chloroform (5 X 3 ?_'). The combined
chloroform extracts were washed with wgter 1), dried over sodium
sulfate and evaporated under reduced pressure. The residue was purified
ARG FRIG B sl g lerereloyrestdiia Shromatography eluting with
méthanol 6reblichl s Brepthane {0596 ie 2396) fe Ao Lotk 25:8xRAY0). kb
1}52@4\4# (400MHz, CDC13): 6 1.71 (d, J = 14.2 Hz, 2H), 2.15-2.24 (m,
2H), 2.37 (g 3H), 2.45-232 (m, 2H), 2.83-2.87 (m, 21-1), 7.26 (d, J = 8.25
HAAY 4 Prhipgo Penzog: acii Hz, 1H). 13C-NMR (L00MHz, CDCI3): 6
59854608 LUAL: 8¥100,1,22.54, 122.97, 127.52, 128.64, 137.06,
152.24, 167.77. Preparation of 2:
I'-cyano-(5-bromo-3H-spirol2-benzofuran-1,41-piperidinl-3-one): A to
solution of 1 (3.0 g, 10 mmol) in choloroform (50 ml) was added dropwise
to a stirred boiling solution of cyanogeris bromide (12.16 g, 120 mmol) in
chloroform (100 ml) under a nitrogen atmosphere and the resulting
solution was refluxed for overnight. The reaction mixture was cooled and
washed with 25 mL of 5% HC1 and then with 20 ml of water. The organic
layer was dried over sodium sulfate and evaporated under reduced
pressure. The

Example 9
1 '-(3,4—Dich10robenzoyl)wsmmethoxy—3stpiro [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: 3,4-Dichioro-benzoic acid



15 residue was purified by silica gel column chromatography (100-200)
eluting with methanol in dichloromethane (0.5% to 1.0%) to get the pure
ogu9t7(71.6 g, 51%). 1H-NMR (400MHz, CDC13): 6 1.72 (d, J = 14.2Hz,
%,?54?2%2 (m, 2H), 3.37-3.59 (m, 4H), 7.32 (d, J = 8.2 HECT{ER 260 Bap3s79
(dd, J -=8.0, I.7Hz, 1H), 8.03 (d, J = I.4#4,-1H). Preparation of 3:
-bromo-3H-spirol2-benzofuran-1,4Lpiperidinl-3-one): A mixture of 2 20
E%%lzfséni%% ﬁ"ﬁ%‘h%b%l)-lm (12 ml) was heated under reflux under a
nitrogen atmosphere for 6 h. The reaction mixture was cooled to 0-5C and
pH was adjusted to 9-10 with aqueolisaN@@HGolution and rapidly
extrastedoith ChIRIORIML3X.50 M DTS COMRNRAEXIACS Weldin 3 one
washed with water, the organic layer was dged over sodium sulfate and
evaporated under reduced pressuie. The r¢gsidue was washed with
distilled hexane and 25 dried under @ aahium to get the pure product
(0.64 g, 70%). IR (KBr) 3333.84, 290.53, 283625, 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 H)Cf 3.07-3.18 (m, 4H), 7.29
(d,J=7.8Hz, 1H), 7.77 (dd, J -=- 7.8, 1. , 1H), 7.99 (d, J = 1.7Hz, 1H).
13C-NMR (100MHz, CDC13): 6 6.33, 42.49, 30 85.23, 122.61, 122.93,

124 64, 137 52.44, 167.91. FIA-MS: 282.1 and 284.1; C12
z%%lég C ﬁlzg%ﬁgéggéqgé; gb eneﬁzglé).lfce%lure% an

H1279BrNC quires mp: 162-163 C. WO
Zoﬁg;gtwgmg@qv SOOT/DE3BTY W L,# - piperidin]-3-one {described herein)
(3 #=1di chlomkia BEeYbnaoiluara-3H-spiro [2-ben zofu ran -1,4'-piperidin
I13-qne 0 C| £l Amide, ing according to general procedure 2: -
A?’r%n%/l(f lgfﬁng%)'-%%l%E%f%%énzofuran-1,4?-piperidini -3-one (described in
WO 52001019376) - Acid: 3,4-Dichloro-benanc acid ES-MS m/e (/0):

3% §yt7,(€)|1§§_1§f(§ _Ségggmwékiépwo{2~benzofuran- 1,4'-piperidin]-3-omne 1s described
I'5€Byd-Dich1orobenzoy1)-6-(2-hydroxyethoxy)-3H-spiro
[2-benzofuran-1,4'-piperidin ]-3-

Preparation of 1: I’-methyl-(5-brome-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 & 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 mi) 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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10one 0 CI Cf Amide coupling according to general procedure 2: - Amine:
6-(2-hydroxyethoky)-31-1-spirol2-benzofuralj-l,4Lpiperidinl- 3-on§
ed ] QWO 2001014376) 15 - Acid: 3,4-Dichloro-benzoic acid

‘&%@8 m/e (0/0): 436.4 (M-EFT+). Preparation of 4: PCT/EP2007/063879
Ir-methy1-642-fluoro-3H-spiro12-benzofian-1,4'- plperlcéir(li039one5:(')l'o a

sol tion of the supstituted 2-bromo-4-fluoro-benzoic aci .

inm SR 4Ry nﬁpfléf%e@%tﬁ‘ﬁ)‘”é@ HOOIIBU IR ARG 6 e ire ebiask) proform
L ©Ommolrwvasshadedidrapanisai(dh) armﬂimafesmuﬂgsﬁmw@mw@mmd under

syggggef@ @@sagdmgppés?dbe@m@@m&gg uercg g sﬁﬁss(g!g@@"éﬁ@ column

ethyl 4- piperidone 6 (7.91 g, 70mmol ane
aBYEBUEr B i At %@%ﬁ%r@fﬁ%@f%@mmé%é@ ) to afford 1 (4.2

aliovoed) tmtm}amt(m dinally)asided te, gthan (200, @ﬁ)a@CisW?ﬁr (1?}091—1 2.37

I tract ith ether (5.X 100
23%3?3[152 2&3?0%% ayer \ izsgggog\?zglmﬁf ?%Cézan\:‘éfe%zﬁ;}a‘%obﬁ borid %1&1561 J=78,
(BH B3y Bind! st MEd With étheC DTHE) af Gecus &olatipn4vas: oilechien, 1 #p.97,

angy was; g@@,%@[@g,@9§91@ﬂ¢@ade alkaline (pH 9-10) with cold _
agueous sodium hydroxide. The cold solution was rapidly extracted with

09 m1). IThe cor ed ch orofor tracts were washed
@E%F%ﬁ%g%%@]gﬁéd% AT g dte glve %ﬂrgwgo}ré WHIEHdRs3-one):

piﬂl%’%“difér(ﬁélﬁrépamﬁﬂﬁa@hnmmtmd @ra:dﬂewam&ﬁeﬁﬁk%)aﬁbyto a stirred

asalaig oRNanedia-phigiant 728ia%0) &f 2 swhite: salidk At der
(CD fs 400 MF&‘Q‘?S 1.68-1.75 %H) 22918 2.19 (m s ’1\4{%1%0 D un

I zﬁ rf%éf zi 4“EFH1 Eﬁ)soﬁd v ‘(‘?ﬂ qg?) oF @\?r?lggt(ﬁpe reaction
1PLRre Op, oooled, alllé)w%l&ﬂwls? [pl ) SAAIQNS1 286 Mith ) R00f water. The
F%ﬁ%@ﬁf@ﬂé?&é ‘i’]tcfla§ drleg |E}|ve1 sodlum sulfa%e ?gﬁ (iv?l OE)aILteéinLarfge% reaiﬁlé:e pressure. The

S |r0 enzortu
A e e R et ke St S i iy britereformethancl
(Iodiﬁmwa@@tdde@l EyEnogérisiomige (Bé);mmqb)c@chd:ttheergsﬂmmg thgm(m
|
wasuiallixehios 36 7318, [eagion s wRs extacian MU IR Gr, 752

[g and then with water m1). The loroform’s ied
(HhHy P e My OAS AHichnchtiatEd thhiveds FAleyaidw 2535 oild
which was chromatographed over Si02 eluting with 1% MeOH-CH2C12 to

Jiter 858 g (T 00 P soam vikitepso! (@: HerzdMBRACHGIB et MHE)e): A mixture of 2
Xil@dla6 ﬂ&n%ﬁ)ar%i%@%@@l@m MMésﬁﬁeg%g@e ARl Qrl-41 % ben

H H), 7.89-7.92 (M, 1H); IR (KBr): 3492, 3043 2518
f_}%Bsp (5% of f(}g 'Jjﬁj ieactmn mixture was Cooled to 0-5°C and pH was ddrusted 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 2, 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, J=78Hz 1H),7.77 (dd, T =
7.8, L.7 Hz, 1), 7.99 (d, J = 1.7Hz, 1H). 13C-NMR (100MHz, CDCI3): 8 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
HI1279BrNO2 [MH+] requires 282.1. mp: 162-163 °C.

Example 11
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15

WO 2008/077810PCT/EP2007/063879 - 35 - Preparation of 6:
6-(2-hydroxyethoxy)-3H-spiro[2-benzofuran-1,4'-piperidinJ-3-one): N-
cyano lactone 5 (113 g, 5 mmol) was heated with ethylene glycol (5 ml)
an&ogg'gmm%ydroxide (0.82 g, 20.5 mmol) for 15-20 min at FE3FEFeKeas879
the ethylene glycol was removed by distiflation under high vacuum. The
residual reaction mixture was diluted with 5 water and extracted
repealedfyAntishiarersrsas!) Thiusombhistior Gahios vias et pipdridin]-3-one
concentrated to give a semi solid material which was purified over Al203
HCH2C 12 containing NW (aqueous)
 Jellow solid. TH-NM[{
,2Y032,10 (m, 21-10, 2.79-2.85

=

(d6-DMSO, 400 MHz): 8 1.47-1.50 (m, 2H]
(m, 2H), 2.95-2.97 (m, 2H), 3.73-3.76 (m, 2HY, 4.12-4.14 (m, 2H), 7.09 (d,
J=8.4 Hz, 1H), 7.20 (s, 1H), 7.69 (d, 3 = 8.4/H», 111); 13C-NMR
(d6-DMSO, 100 MHz):35.9, 42.3, 5933 84.6, 106.4, 11_6.6, 117.0,
126.8, 156.9, 163.9, 168.5; FIA-MS: 2643 4 1). Example 13
I'-(2,3-Dich|orobenzoy1)-3H-spiroi2-be%zofuran-l,4'-piperidin1-3-one: 15
ChHindsievebup A abcsidisgtgenaalyedcedure 2: - Amine:
3Hspire[2-peozefuragyik A 2nipesidinda3rons {dessribed in %@&W%&Sﬁn WO
%r(%qgggiéig mistry (1976), 41(15), 2628-33) - Acid: 2,3-Dichloro-benzoic
aci -MS m/e (%): 376.4 (M+H*). Example 14
114@B-Bidhidiberheoye)c@arethoxy-3H-spiro[2-benzofuran-1,4"-piperidin
1E8-0f%m/e (%): 394.3 (M+H").

Example 12

1'-{ 3,4—Dichlorobenzayi)—6~(lhydroxyethoxy)-?;ﬂ%piro{2—benzofuran—1,4’-piperidin]—3~

one

OH
Cl

Ct

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"),
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[gn]
(93}

0 CICI Amide coupling according to general procedure 2: WO
2008/077810PCT/EP2007/063879 - 36 - - Amine:
gH-spiro[2-benzofuran-1,4'-piperidin]-3-one (described in EP

v%rg@g)f%x,&ud 2,3-Dichloro-benzoic acid ES-MS m/e (0/0): %%EF%RHMW)?”

5Example 15 6-Chloro- - 34 - |
I'-(2,3-dichlorobenzoyl)-3H-spirol2-benzofuran-1,4'-piperidin ]-3-one 0 C
R HETE B e BRI b BTA BIaB gon 1.4 Biperdin - 3-one):
o

Preparation of 4: 1"-methyl-6-(2-fluoro-3H-spirc[2-benzofuran-1,4"-piperidin]-3-one: To
a soiution of the substituted 2-bromo-4-fluoro-benzoic acid (10.9 g 50 mmol) in dry THF
{200 ml) at - 78 °C n-butyllithium (1.6 M in hexanes) (100mmol) was added drop wise (3
h) and the resulting solution was stirred for an additional 2 h at the same temperature,
Freshly distilled N-methyl 4- piperidone 6 (7.91 g, 70mmol) in dry hexane (25 ml) was
added over 30 min at the same temperature. The mixture was then allowed to stir at rt and
was finally added to ether (200 ml) and water (300 ml). The basic (aquecus) layer was
extracted with ether (5 X 100 ml) and the aqueous layer was acidified with concentrated
hydrochloric acid (pH 2-3) and extracted with ether. The aqueous solution was boiled for 1
h and was then cooled to 0-5 °C and made alkaline (pH 9-10) with cold aqueous sodium
hydroxide. The cold solution was rapidly extracted with chloroform (5 X 200 ml). The
combined chloroform extracts were washed with water, dried, concentrated to give light
vellow 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. 1H-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 resuiting solution was refluxed for 36 h. The
reaction mixture was extracted with 5% HCI (5 ml) and then with water (2.5 ml). The
chloreform solution was dried (anhydrous MgS04) and concentrated to give a pale vellow
soild which was chromatographed over SiO2 eluting with 1% MeOQH-CH2CI2 to give 858
mg (70%) 5 as white solid. 1H-NMR (CDCl;, 400 MHz): § 1.72-1.76 (i, 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.



- Amine: 6-chloro-3H-spiro12-benzofuran-E4'-piperidinl-3-one (described
in EP 10 722941) - Acid: 2,3-Dichloro-benzoic acid ES-MS m/e (O/O):_

1). Example 16 (2,3- Dichlorobenzoyl)-5-methox -3H-56p|ro
‘ﬁéa?%éz?]%zgggjn-l,4'-piperidin ]-3-one  Amide coupling accord%r?&%i) L
procedure 2: Amine: 5-methoxy-3H-spiré> - _ _
[2-benzofuran-1,4?-piperidin]-3-one (described in EP 722941) Acid: _

o R 0 it SR SRS Mot (05 AT (W g pordin-3-onc) -
Exganpleciqnt6 3102kl Grobeniz oyik)iBafitibraeB ktispiee: glycol (5 ml) and sodium

12rhenzeidransd A-Bipetiding r3:988 W@, At 130 °C. M{)fi of the ethadene olycol was
2008/07% 10PCT/EP2007/063879 - 37 - Amide coupling according to

g SHBPXE b%ﬁ@#ét@p_u&m:gh vacuurn, The residual reaction r-nixtm.’e was diluted with
5 5flutereiBH=spire{ bprzafyrandi dhlopiperidinhe3@nBitdeseiba RAMNGied and

2001Q143(8)3 g;@ﬁﬁédse?ng’s:(@?&'?ﬁ%@fﬁ?%%ﬁ V%%dpuriﬁed over Al203 column upon
elution with 5-7% MeQH/CH,Cl, containing NH3 (aqueous) to yield 789 mg (60%) of
CRI 1072 as pale vellow solid, 1H-NMR (d6-DMSO, 400 MHz): & 1.47-1.50 (m, 2H), 2.03-
210 (rmy, 2HO, 2.79-2.85 (m, 2H), 2.95-2.97 (m, 2H), 3.73-3.76 (m, 2H), 4.12-4.14 (m, 2H),
10 7.09{d,] = 8.4 Hz, 1H), 7.20 (s, IH), 7.69 (d, ] = 8.4 Hz, 1H); 13C-NMR (d6-DMSO, 100
MHz): 6 35.9, 42.3, 59.3, 70.4, 84.6, 106.4, 116.6, 117.0, 126.8, 156.9, 163.9, 168.5; FIA-MS:

264.3 (M + 1).
Example 13
1'-(2,3-Dichiorobenzoyl)-3H-spiro [2-benzofuran-1,4'-piperidin]-3-one:
o
o

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
20 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)
0
N
o)

Ct
N Cl
&)

Amide coupling according to general procedure 2:



ES-MS ink (To): 394.3 (MH-1"). Example 18 _
I'-(2,3-Dichlorobenzoyl)-6-(2-hydroxyethoxy)-3H-spirol2-benzofuran-1,4'-pi

v&?%jdgfe% one I0 Amide coupling according to general procedure 2:
Amine:

82 hydroxyethoxy)-3H-spiro [2-benzofuran-1,4T-pigSridiiiz08 1687
(described herein) Acid: 2,3-Dichloro-bebzeic acid 15 ES-MS mie (0/0):

436.4 (M+H+). Example 19 Lo o
17-§§1éﬁloér'c§’3f£‘?ﬁﬁ§ BERIOhERBBRTHESEL Shirdrorisinl dfarsr deseripidandil
n123%he Amide coupling according to general procedure 2: WO

20081977 810RGHER2097/043879 - 38 - Amine:

31-f-spirol2-benzofuran-1,4c-pipe ‘dint -3-one (described in Journal of
JrganictrémisiSe o84k (15), 2628-33) Acid:
5-Chloro-1H-indazole-7-carboxylic acid (described in WO 2006013048)

5 ES-MS mie (0/0): 382.4 (M+H"). Example 15

10

20

6-Chloro-1'-(2,3-dichlorebenzoyl)-3H-spiro|2-benzofuran- 1,4'-piperidin]-3-one
G

N Ci

Amide coupling according to general procedure 2:

Cl

- Amine: 6-chlero-3H-spiro|2-benzofuran-1,4'-piperidin]-3-one (described in EP
722941}

~ Acid: 2,3-Dichloro-benzoic acid

ES-MS m/e (%): 410.2 (M+H™).

Example 16
i ’—(2,3—Dichiombenzoyl)—S-methoxy—BH—spiro{2—benzofuran—1,4'—piperidin]-3—one

Amide coupling according to general procedure 2:

- Anune: 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-fluore-3H-spiro[2-benzofuran- 1,4'-piperidin]-3-one



10

5 Example 20
1'1(5-Chloro-1H-indazol-7-$)carbonyll-6-methoxy-3H-spirol2-benzofuran-1
- g,(%;?iPeridinl-S-one Amide coupling according to general procedure 2:

WO, @%ethoxyﬁH-spiro[2-benzofuran-1,4'-piperld|n]-3-®ﬁ$/EP2097/063379
(described in EP 722941) L5 - Acid: 5-GHrDro-11-1-indazole-7-c§1rboxylic
acid (described in WO 2006013048) ES-M% mie (YO): 412.4_ (Ml_l-_l-h).
Example 21 1'-(1-Naphthoy1)-3H-spirg 2-enzofuran-l,4'-p|per|d.|ne] 20
Amide coupling according to generaljf Qn re 2: Amine: 3H-spiro

Amide coupling according to general procedure 2:

- Amine: 5-fluoro-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one (described in WO
2001014376)

- Acid: 2,3-Dichloro-benzoic acid

ES-MS m/e {%): 394.3 (M+H").

Example 18
1'-(2,3 mDichiorobenmyi,)—ﬁ—(Z-hydmxyethoxy)—SH—spiro [2-benzofuran-1,4"-piperidin]-3-

one

c

s

OH ¢ 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
O

o}

Ct

-z

N

Amide coupling according to general procedure 2:



5 - Amine: 4-fluoro-31-1-spiro{2-benzofuran-1,4'-piperidinel (prepared
according to Journal of Medicinal Chemistry (1995), 38(1]), 2009-17) -

Acid: Na_)phthalene -I-carboxylic acid ES-MS m/e (k): 362.3 (M+Ht).
"E@’gg‘}ﬁ% H PCT/EP2007/063879
10I'-(2- Ethoxy I-naphthoy0-4-fluoro-3H-spie[2-benzofuran-],4'-piperidine]
Amide coupling according to general procedure 2: - Amine:
4-IBFBE L shiver Z-braroottiar-1 Airpiisinldier (ddsserberdn doraing abOrganic
Jolmmalsof MEGicinall Clsenistig, £1995), 38(11), 2009-17) 15 - Acid:
2- X I acid (CAS,2224-00- S-MS m/e

T G e R L SR R e L
|§Bé\4§é%ér/f31%ﬁ fodfiaiet wo 2008/077810PCT/EP2007/063879 40
- Arnide coupling according to general procedure 2: Amine:

3 3H-spirol2-benzofuran-1,4'-piperidinel (CAS 38309-60-3) Acid:

10

15

20

2-Ethoxynaphthalene-I-carboxylic acid (CA 2224-00-2) 5 ES-MS m/e (/0):
3883 (M+Elfr). 10Example 25

Example 20
1'-[( 5-Chlore-1H-indazol-7-yl)carbonyl] -6-methoxy-3H-spiro|2-benzofuran-1,4'-
piperidinj-3-one

Cl

ZZ

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+FH).

Example 21
t'-(1-Naphthovl)-3H-spiro{2-benzofuran- 1,4"-piperidine)

O

8
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™).



| '-(4-tert-Butylbenzoy1)-3H-spirol2-benzoluran-1,4T-piperidine] Amide
coupling according to general procedure 1: - Amine:

\35'53&@0 28-benzofuran-1,4'-piperidine] (CAS 38309-60-3) 15 - Acid:
JHEI-BUDEbenzoyi chloride ES-MS untie (0/0): 350.5 (M-+FBCEEB#Hg63879
26 - 39 -
1:-R2,2-Difluoro-1,3-benzodioxol-4-yl)carbony1l-3H-spiro[2-benzofuran-1,
4'-piperidine] -41 - Amide coupling BRI to general procedure 1: -
Amine: 3I-1-s@inm R henzafusathdyh-pipgidineHGAS 38301 6Pnridine |
Acid: 2,2-Difluoro-benzoll,31dioxolg-4-carbonyl chloride (CAS
143096-86-0) 5 ES-MS m/e (%): 374.4 (M+H*). 10 Example 27
151'-[(5-Methory-11-1-indoL-7-y1 on ¢l]-3H-spiro[2-benzofuran-1,4'-pip
eridine] Amide coupling according 1o géneral procedure 2: - Amine:
3H-spiro [2-benzofuran-1,4'-piperidine}(CAS 38309-60-3) - Acid:
5-Methory-1H-indole-7-carboxylic acid (piep#red herein) 20 ES-MS m/e
(%):363.5 (M+FI+). © g

Amide coupling according to general procedure 2:

5 - Amine: 4-fluore-3H-spiro[2-benzofuran-1,4'-piperidine]
(prepared according to Journal of Medicinal Chemistry (1995), 38{11), 2009-17)
- Acid: Naphthalene-1-carboxylic acid
ES-MS mi/e (%): 362.3 (M+H").

Example 23
10 1'-(2-Ethoxy-1-naphthoyl)-4-fluoro-3H-spire[2-benzofuran-1 4'-piperidine]

F

N 8]

e

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)
15 - 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-spire| 2-benzofuran-1,4-piperidine]



Preparation of 5-Methoxy-1H-indole-7-carboxylic acid: WO
2008/077810PCT/EP2007/063879 - 42 - A solution of

woBion QN% methoxy-1H-indole (described in WO 2002028861) in TH11
was %reated with 2eq. of a solution of n-BuLi in n-hexane (1.6WJ &FE&H87

after 30 min at this temperature was coeléd-to -75. Dry ice (excess) was
added and after 15 mins the mixture 5 was quenched with 1-120 and
washed with EtOAc. After acidificgltiomn Cghe agueous layer and extraction
into CH2C12, evaporation gave thes#desired product. ES-MS m/e
(%):192.1 (M+HTt). Example 28 Ben zifmid g

ig according to general
procedure 2: - Amine: 3H-spirol12-benzoftra "-piperidinel (CAS
38309-60-3) - Acid: 3H-Benzoimidazole-4-catboxylic acid (CAS
46006-36-4) ES-MS m/e (%): 334.4 (M+H E). 15Example 29 1:-(1H
ndol-7-ylcarbonyl)-31--1-spiro [2-benzofutan-1,4'-piperidine] Amide
CMB@@&@QQI@&M@@@%g@h@m%@&’é&?e2 - Amine: 3H-spiro
enzof n 14 erd (CAS 383@ 0-3) 20 - Acid;
“[RdoTe: E%’rbo[x cnaztgl (%iﬁi:f 1676~ §1% (8 38305-60-3)
- Acui 2- Ethoxynaphthalene L-carboxylic acid (CA 2224-00-2)
5 ES-MS /e (%): 388.3 (M+H"),

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

o}

Amide coupling according to general procedure 1

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

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

Example 26
1'—[(2,2—Diﬁuoro-1,3—benzodioxol—4—yl)carbonyl]-3H—spiro [2-benzofuran-1,4"-piperidine]



10

20

“[% &%Q/%?%‘%}an E4'-piperidine] 5 Amide coupling according t%:vgene ral

WO 2008/077810PCT/EP2007/063879 - 43 - ES-MS m/e (%): 333.5
(M+Fr). Example 30 1 '-(1,3-Benzodioxo1-4-ylcarbonyl)-3H-spiro

procedure Amine: 3H-spiro[2-benzofuran-1,4'-piperidine 2007/063879
38309 60-3) - Acid: Benzol1,31dioxole-44tarboxylic acid (CAS 5768-39-8)
ES-MS m/e (%): 338.4 (N4+14: ). 10 15 Example 31

1,3-dihydro- 2H-indol-2-one 20 Awmide-goL pllng accordlng to general
procedure 2: - Amine: 3H-spiro[2- benz
38309-60-3) N

Amide coupling according to general procedure 1:

- Amine: 3H-spiro|2-benzofuran-1,4"-piperidine] (CAS 38309-60-3)

- Acid: 2,2-Diflaoro-benzo{1,3]dioxole-4-carbonyl chleride (CAS 143096-86-0)
ES-MS m/e (%): 374.4 (M+H").

Example 27
I'-[(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 (9%):363.5 (M+H").

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



WO 2008/077810PCT/EP2007/063879 - 44 - - Acid:
3,3-Dimethy1-2-0x0-2,3-dihydro-11-1-indole-6-carboxylic acid (described
in EP 344634) ES-MS m/e (0/0): 377.5 (M+H*). Example 32 5-Bro o
W 424?3§f96[ﬁ§ﬂbenzoyt)spiro[indole-3,4'-piperidin]-2(1H)-one AMRIGERSapIRE 7o
according to general procedure 2: - AMH4 - _ _
5-bromo-spiro[indole-3,41-piperidin]-2(1H)-one (preparation described
herein) - Acid: 4-tert-Butyl-benzoic dcid 10 ES-MS m/e (%): 441.5 (M+H+).
15 5-Bromo-spiroIindoIe-3,4'-pipe|‘?' “djgne PCT/EP2007/063879
CIHH 7 HCHO HCOZ2H reflux '

A solution of 7-Bromo-5-methoxy-1H-indole {described in WO 2002028861) in THF was

treated with 2eq. of a solution of n-BuLi in n-hexane (1.6M) at 5° and after 30 min at this

temperature was cooled to -75°. Dry ice (excess) was added and after 15 mins the mixture
5 was quenched with H,O and washed with EtOAc. After acidification of the aqueous layer

and extraction into CH,Cl,, evaporation gave the desired product.

ES-MS m/e (%):192.1 (M+H™).

Example 28
1'-(1 H-Benzimidazoi—7—ylcarhonyl)~3H-spiro{2~benzofuran» 1,4'-piperidine]

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
I'-(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)



810tH CNBr CHCI, Reflux 1312 1,5-Dichloro-3-methyl-3-azapentane,
hydrochloride 8: Formic acid (10.0 g; 0.2 mot) and 37 % formaldehyde (20
w%\(}%/r(}e?%jlixed in a 250 mi round-bottom flask equipped with 5 reflux
condenser. gl,5-Dich|oro-3-azapentane, hydrochloride (17.0 §<3/ERHty063879
was added and the solution was heated with magnetic stirring at 100C.

A# r\g h the temperature was increased to 120 C for 20 min and finally

a §\7\7 é’i‘y ecg)’éfpt %BﬁMéﬁ]iﬁerature before the solvent was evaporated in
vacuo to afford 8 as white solid in quantitative yield. IFINMR (CD30D,
400MHz) 63.0 (s, 3 H); 3.45 (br s, 2 FRaB6R@dr s, 2 H); 4.07(br s, 4 H).
10I-(MethyhspiralipgelesBpipesidin 4:20 H)-on : A, splution. of
oxindole 9Y(Dé.25 g, 47gr§)mgél§r 1%%’% ?5%}02%%%/?}%%%%%%%%&7%(gigﬁ%&?g gl%
a solution of sodium hexamethyldisi {43 g, 235 mmol) in THF (300
ml) was added drop wise under N2 atprosghere. After stirring at - 78 C for
45 nun, N-methylbis (2- chloromethyl) arfine hydrochloride (9 g, 47 mmol)
was added, as a solid. The reaction 15 mixture was stirred at - 78 C for 1
h and at room temperature for 24 it Aft ching with H20 (90 ml), the
mixture was extracted with ethyl acet x 100 m1). The organic
extracts were washed with brine (25 mfy=dried and the solvent removed in

5 vaeuge Siliea:gelchramategiarhy (56 80% MeOH/CH2C12, gradient) gave
69,(57%) f 10 as a solid. THNMR (CD30D, 400MHz) 6 1.84(m, 2 H);
e R B SR -y Ay CAS SE50-60-5
200810 Preadp il rRo07/06887¢: 46 (CAS 5768-39-8)

ES-MS m/e (%): 338.4 (M+H"),

10

15

Example 31
3,3-Dimethyl-6-(1 'H,3H-spiro[2-benzofuran-1,4"-piperidinj-1 "vlcarbenyl)-1,3-dihydre-
2H-indol-2-one

o}

O

Amide coupling according to general procedure 2:

- Amine: 3H-spiro[2-benzofuran-1,4"-piperidine] (CAS 38309-60-3)



i

10

15

3.37(m, 2H); 6.82(d, 1 H, J =- 7.68 Hz); 6.94(t, 1 H, | = 758 Hz); 7.12 It, 1
H,J=7.7Hz); 7.26 (d, 1 H, J =9 Hz); 9.27(br s, 1F1).
- -|'-(methyl)spiro lindole-3,4'-piperid in] -2(114)-one (11): A solution
“Z?%%%a@f}ﬁy spirolindole-3,4'-piperidinl-2(1H)-one (6.3 g, 29 .\ Ho 8/ 15387
CH3CN (100 ml) and MeOH (5 ml) was-ctbted to - 5 C and NBS (7.8 g, 44

mmol) was slow ded with stirring. The reaction mixture was stirred for
o TR o VBt AL e RIS e by EP
siidg el chromatography (2 -20 % Me0OH/C1-12C12) to give 6 g as a
sphidvi§ e solid. compeundwas dissthed in ethyl acetate (600 ml) and
washed with saturated aqueous NaHCO3 solution, dried (Na2504). 10
Evaporation of the solvent in vacuo %aé/e 4}%2 (47%) of 11. IFINMIZ
(CD30D, 400MHz) 6 7.51(d, J = 1.8 HZ: tH)7.35(dd, J = 1.9 and 8.2 Hz,
1H), 6.8F(&rareogi) entppploa(ry Rinrol Bt 2H)pheids; 3H) H)-one
1.86(m, 4H). 5-bromo-r-(cyano)spiro[indole-3,4'-piperidin]-2(1H)-one (12):
5-bromo-1'-(methyl)spiro[indole-3,4'- i

g, 2093 mmol) at room temperature. The mixture was heated to reflux for
24h. The reaction mixture was cooled, diluted=aith methylene chloride
(300 ml) and washed with 10 A) aqueou CO3solution (2 x 100 m1).
After the mixture was dried (Na2S04) an ncentrated, the residue was
purified by silica gel chromatography 5% MeOH/CH2C12) to gave 7 as
a solid 3.9 g 20 (82%). 1IHNMR (CDCI3, 400MHz) 67.52 (d, J = 1.8Hz,
MHyide 37¢atng aechBlumgdBgRrieka) pH)e61821d, J =2 8.2 Hz, 1H), 3.83(m,

2341602 S 00(IRa S 4 %{éﬂ ) - ; ; :
S_-grocﬁnd%s |:§ngg?p e-3€4'-§§|§r%i§ -2? 1 -%-%ﬁe"(“fs){? rep%r?é]%lrr?gﬁcfbed herein)
2-8i§dro st {8153 ole-3, 41-piperidine1-11-cyano 12 (3.3 g,

1P Svihmet) tasiduspevided)in ethylene glycol (10 m1). The mixture was
treated in NaOH ir 62, (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%
agueous K2CO3 (2 x 100 m). The organic layer was dried (Na2S0O4) and
concentrated and residue purified by silica gel chromatography (30%
MeOH/CH2C12) to gave 13 as a light ceramic white solid 1.8 g (60%), mp
256 - 258 C. 1IHNMR (DMSO-d6, 400MHz) 6 10.6(br s, 1H, NH), 7.57(d, J
= 1.84Hz, 1H), 7.36(d, J 30 8.2Hz, 1H), 6.79(d, J = 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), '3C NMR
(DMSO-d6, 100MHz) 6 180.93, 140.64, 137.98, 130.42, 126.75, 113.20,
111.45, 46.24, 40.92, 32.94. Anal.Calcd for Ci2H13BrN20: C, 51.26; H,
4.66; N, 9.9. Found: C, 50.87; H, 4.91; N, 9.67. WO
2008/077810PCT/EF?ourP/oBB8Andoker3,4"-piperidin|-2(11Ekanple 33




L9

10

i5

5- Bromo-1'42-naphthoyl)spirMindole-3,4T-piperidinl-2()-one Amide
coupling according to general procedure 2: - Amine:
0-S |ro[|ndole -3,4r-piperidin]-2(1H)-one (preparation described

vﬁﬂir‘ze(}'(rr'%;m7 &id: Naphthalene-2-carboxylic acid ES-MS m/e (ORSTAEB047/063879

(M+Fr). Example 34 -45 -

1'-(4-Chlorobenzoy1)- 4 methylsplro[lndole -3,4'-piperidinl-2(11-0-one CI

Amide coupling accor |hg:fq’\éﬁeral procedure 2: - Amine: .

4-methylspirolindole-3,4r-piperidin1-2( 11-1)-one (preparation in analogy

to 5-Isbromo-spiro indole-3,4 1{fifferidin]-2( IH)-one starting from

1,5-llichloro-3-methyl-3- azapeatane, hydrochloride - Acid:

4-Chloro-benzoic acid®&S-Mgle (0/0): 355.4 (M+Er). WO

2008/077810PCT/EP2007/068879 - 48 - Example 35

r-(3,4- chhlorobenzostpus@hﬂs -benzofuran- B 4'- plpe”gslrg;) g,l Cl Amide /

coupling g mg to general procedure 7

[ —

H
N HOCH,CH,0H
Br o
e MNaOH
N Refiux
H

13 12

1,5-Dichloro-3-methyl-3-azapentane, hydrochloride 8: Formic acid (10.0 g; 0.2 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 vield. "THNMR
(CD30D, 400MHz) 8 3.0 (s, 3 H); 3.45 (brs, 2 H); 3.62(brs, 2 H); 4.07(brs, 4 H).

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

A solution of oxindole 9 (6.25 g, 47 mmol) in THE (500 mi) was cooled to — 78°
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- 50% MeOH/CH,Cl,, gradient) gave 6g (57%) of 10 as a solid.
"HNMR (CD;0D, 400MHz) & 1.84(m, 2 H); 2.51(m, 2 H); 2.62 (s, 3H); 3.02(m, 2 H;



3

Y]

15

20

b2
w1

30

Amine: Spiro [1-benzofuran-3,4'-piperidine] (CAS 38309-60-3) Acid:
3,4-Dichloro-benzoic acid la ES-MS m/e (0/0): 362.4 (M+111. Example 36

V%o generaﬁprocedure 2: 15 - Amine: Spiro Iindene-1,4'-piperi3

af-z%é%%;%hoyl)spirolindene-l,41-piperidinel Amide COUplin%%%%%ﬁig%gsssm

33042-66-9 ) - Acid: Naphthalene-2-carbéxylic acid ES-MS m/e (%): 340.5

. le 37 11-(4-tert-ButylbenzoyOspirolindene-1,4'-piperidine]
WO BRIl it P00 Toesh 78 - 400 ATAIaS HBighiy BeeBring 7 1)
to genéraliprocetiire: 2:2 X inet 'Spiro [indene-1,4r-piperidine] (CAS

-66- id: 4-tert- - i id 5 ES-MS m/e (%): 346.5
?&%%%f%%f—éggﬁﬁgﬁgs'%%gEgcgi@g,ég—epr};g‘?d%ﬁI-Z(IH)~0ne (ln;):e )

1:4(2,2-p @Hﬂ@ﬁ@%@l@%&%&%ﬂ% Q{D&%Q‘?{‘Y&%%@L@Q( 1H)-one (6.3 g, 29.1 mmol)

qu%ﬂ%&% -(%%exgslgg MeOH (5 ml) was cooled o — 5° C and NBS (7.8 g, 44 mmol) was

slowly added with stirring. The reaction mixture was stirred for 3.5 h at 0°C. Solvent was
removed by vacuo. The residue was purified by silica gel chromatography (2 — 20 %
MeOH/CH,Cl,) to give 6 g as a solid. The solid compound was dissolved in ethyl acetate
{600 mi) and washed with saturated aqueous NaHCO; solution, dried (Na;SO,).
Evaporation of the solvent in vacuo gave 4.2 g (47%) of 11. "THNMR (CD;0D, 400M Hz) 8
7.51{(d, ] = 1.8 Hz, 1H), 7.35(dd, T = 1.9 and 8.2 Hz, IH), 6.81(d, ] = 8.2 Hz, 1H), 2.93(m,
2H), 2.67{(m, 2H), 2.41(s, 3H), 1.86{m, 4H).

5-bromo-1'-(cyano)spiro[indole-3,4'-piperidin}-2(1H}-one (12):

5-bromo-1 -(methyl)spiro[indole-3,4"-piperidin]-2(1H)-one 11 (4.6 g, 15.6 mmol)
was dissolved in chloroform (700 ml) and treated with CNBr (22 g, 209.5 mmol) at room
temperature. The mixture was heated to reflux for 24h. The reaction mixture was cooled,
diluted with methylene chloride (300 ml) and washed with 10 % aqueous K, CO; solution
(2 x 100 ml). After the mixture was dried (Na,SO4) and concentrated, the residue was
purified by silica gel chromatography (0 — 5% MeOH/CH,CL) to gave 7 as a solid 3.9 g
(829), "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, I1H), 3.83(m, 2H), 3.41(m, 2H), 2.00(m, 2H), 1.86(m, 2H).

5-bromo-spire|indole-3,4"-piperidin]-2(1H)-one (13):

>-Bromo-1, 2-dihydro-2-oxospiro [3H-indole-3, 4I—piperidine}—1f-cyano 12 (33 g,
10.8 mmol) was suspended in ethylene glycol (10 ml). The mixture was treated in NaOF
(1.8 g, 45 mmol) and heated to 130° C for 15 min. It was diluted with methylene chloride
(500 mi} and washed with 10% aqueous K,CO; (2 x 100 m). The organic layer was dried
(Na;504) 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, J =
8.2Hz, 1H), 6.79(d, | = 8.2 Hz, 1H), 4.05 (br s, 1H, NH), 3.06(m, 2H), 2.84{m, 2H},
L.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 CioHisBrN,O: C, 51.26;
H, 4.66; N, 9.9. Found: C, 50.87; H, 4.91; N, 9.67.
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10 Amide coupling according to general procedure 2: Amine: Spiro
[indene-1,4Lpiperidine] (CAS 33042-66-9 ) - Acid:

Vé%zélliﬂuoro-benzol1,31dioxote-4-carbonyl chloride (CAS 143096-86-0)

RIESHR%): 370.4 (M+1-1H). Example 39 PCT/EP2067/063879
151:-(3,4-Dichlorobenzoyl)spiro lindene-4A-piperidinel Amide coupling
according to general procedure 2: - Amine: Spiro[indene-1,4'-piperidine]
(CAS 33042-66-9 ) WO 2008/077810PCT/EP2007/063879 - 50 - - Acid:
3,4-Dichloro-benzoic acid ES-MS m/e (%): 358.4 (M-H4 Example 40
'-(2,3-Dichlorobenzmd)spiro[indene- *,4'£iri)%idinel Amide coupling
according to general procedure 2: - NG Siro lindene-1,41-piperidinel
(CAS 33042366 mmye- Rdittn2idubighlepodientdic etigiperidin]-2(1H)-one

N

o}
Br

N

&

Amide coupling according te general procedure 2:

o}

- Amine: 5-bromoe-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
'-{4-Chlorobenzoyl)-4-methylspiro[indole-3,4'-piperidin]-2(1H)-one

N
e}

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[indele-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"),



ES-MS m/e (%): 358.4 (M+H4). 10Example 41
114(5-Chloro-1H-indazol-7-yl)carbonyllspiro[indene-1,4'-piperidinel Amide
gggéisqgiaccgording to general procedure 2: - Amine: Spiro

Vﬁn ene !’ #iperidine] (CAS 33042-66-9 ) 15 - Acid: PCT/EP2007/663879
5-Chloro-IH-indazole-7-carboxylic acid {dé&scribed in WO 2006013048)
ES-MS m/e (%): 364.4 (M+H"). Example 42
14(3,4-Dichlorobenzoyl)-2,3-dihydrospirMindene-1,4'-piperidine] WO
2008/U77810PCT/EP2007/063879 1 - Amide coupling according to
general procedure 2: - Amine: 2,3-Dihydrospirolindene-1,4'-piperidinel
(CAS 428-38-6 ) - Acid: 3,4-Dichloro-benzoic acid 5 ES-MS m/e (%):

360.4 (M-FEE ). Example 43 | Example 35
5 '-(2,3-DichIoro@emﬂ}@&o@mw@ﬂ@qﬁg%h%pg@@r_mg&k dine]
o]

ci
Amide coupling according to general procedure 2:
- Amine: Spiro[l-benzofuran-3,4"-piperidine] (CAS 38309-60-3)
- Acid: 3,4-Dichlero-benzoic acid

10 ES-MS m/e (%): 362.4 (M+H™).

Example 36
1'-(2-Naphthoyl)spirofindene-1,4"-piperidine]

B0,

2%

Amide coupling according to general procedure 2:

[
L

- 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|



Amide coupling according to general procedure 2: 10 - Amine:
2,3-Dihydrospirofindene-E4'-piperidine] (CAS 428-38-6 ) - Acid:
Wé%(m&gig ben20|c acid ES-MS m/e (0/0): 360.4 (M+1-in). 15 - 52 -- )
compound of the general foiu ula (I) wherein 5X .g%fl"&’ﬁaﬁvﬂ@*’”
C=0, Xis0and Y is CH2, X is C=0 and ¥9is NR6, X is CH2 and Y is 0, or
10XisC=0and Y is 0, or X is CH2 and Y is NR6; R1, R2, R3 and R4 are
each independently hydrogen, ha6-a|ky|, optionally substituted by
OH, C1..6-alkoxy, optionally substitufed by 014, or halo-C,..6-alkoxy; Rs
and Rs- are each independently hydrpgen or methyl; 20 R6 is hydrogen or
C1_5-alkyl; N

e

Amide coupling according to general procedure 2:
- Amine: Spirolindene-1,4'-piperidine] {CAS 33042-66-9 )
- Acid: 4-tert-Butyl-benzoic acid

5 ES-MS m/e (%): 346.5 (M+H").

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

10 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 chioride (CAS 143096-86-0)
ES-MS m/e (%): 376.4 (M+H™").

Example 39
15 1'-(3,4-Dichlorobenzoyl)spire[indene-1,4'-piperidine|

Amide coupling according to general procedure 2:
- Amine: Spiro[indene-1,4"-piperidine] (CAS 33042-66-9 )
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R7, R7' R8, R8', and R9 are each independently selected from WO
2008/077810PCT/EP2007/063879 - 53 - hydrogen, halo, 6-alkyl,
"?8&@%?9% halo-C1,6-alkory, nitro, or cyano, or 1211 and R8, RT

an /R8 and R9, or R8' and R9 are bound together to fdrf ZF¥Hi§7493879
with the phenyl moiety, wherein -le-Fts--a®0-R7--R8- is -N(R1)-N=CH- , or
wherein ltm is hydrogen, or C1_6-alkyl, -N(R11)-CH=CH- ,or

-C E’éﬁz%i%ﬁfﬁgwg}%?ﬁiﬁﬂ is hydrogen, or C]6-alkyl, wherein R12,
RE3 M¥mm/anth R 358t ¢ ath independently selected from hydrogen, halo,
halo-C1_6-alkyl,C6-alkoxy, halo-C1,6-alkoxy, nitro, or cyano, 20 wherein n
is 1 or 2, and R16 and R16' are eactrindgpengently hydrogen, halo or

C1_6-alkyl, ' .
— y '-(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-Dichioro-benzoic acid

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

Example 41
1'-[{5-Chloro-1H-indazol- 7-yDcarbonyl]spiro[indene-1,4'-piperidine]

D

O

of y
=N

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~I)ichlorobenzoyl)—Z,S—dihydrospiro [indene-1,4"-piperidine]



ot
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-N(R17)-CH=N-, or -N=CH-N(1217)-, wherein R'7 is hydrogen, or C1
6-alkyl, or 25-N(RI8)-C(0)-CH2- , or wherein 1218 is hydrogen or

\9 %Z}%}(I}%Ig or a pharmaceutically acceptable salt thereof. 2.The compound

oF formula () according to claim 1, wherein 30 R1, R2, R3 arff RERIAa7/063879
each independently hydrogen, halo, C1- Btalkyl, or C1_6-alkoxy, optionally
substituted by OH. WO 2008/077810PCT/EP2007/063879 - 54 - 3.The
compound of formula (1) according to claim 1 or 2, wherein R and RI are
edchidndepeindently:Hydrogematihale.Bidehe compound of formula (1)

ac ng {Q ' | 19,3, wherei nd le.,are each
ind%%glfd e%l_%%@%%%%?@%%ér% if%?fé%?@.ﬁ}é&czgr%gg uguf of formula

() é@@é?’d?ﬁ‘d’f@lﬁﬁiﬂﬁﬁ’é%f &ffims 1 to 4, wherein 121 and R8 or RT
ahf-Mlare/boundstagether k0 form a ring with the phenyl moiety, wherein
to-R7-R8- or -12T-R81 is -N(121)-N=CH- , or

Example 43
1'-(2,3-Dichlorobenzoyl)-2,3-dihydrospirc[indene-1,4'-piperidine]

y cl o

~

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™M.
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wherein R1 is hydrogen, or Cho-alkyl, -N(1211)-CH=CI-I- ,or
-CH=CH-N(1212)-, wherein RH is hydrogen, or Cho-alkyl,
15-C(R12)=C(R13)-c(R14) c(R15) Wh_geg%ig R12, 1213, RH, and 1218 are
each independently selected from hydrogen, halo, halo-C16-alkyl,
Cho-alkyl, Ch6-alkoxy, halo'Cl'G'alkO&ai IQ}igro, or cyano, -0-(CR16R
20wherein nis | or 2, and 1216 and Ricare each independently hydrogen,
halo or C14,-alkyl, or or -N=CH-N(12.17)-, wherein 1217 is hydrogen, or
Ché6-alkyl. 25 6,The compo of formula (1) according to any one of
1CIaim‘QS?L¥?c])pg}jl\}v(¥18E§fllr? eﬁ%é%r;td%élg%@#alo, or Cho-alkyl. 7.The
compound of formula (1) according to any on
and R9 or If and R9 are bound together to fol
moiety, wherein 30-128--R9- or -R8--R9=4
-C(1212)=C(R13)-C(R14)=C(R1s)-, -@ 2'R18, RH, and 1218 are
each independently selected from ‘Plfydr Qgen a}llo, halo-C16-alkyl,
CtClto-alkox-y, halo-C1_6-alkoxy, Ritro,Or cyano, - 55 - or
wherein R18 is hydrogen or C1R6-alkyl.™~ %

of claims | to 6, wherein  If
a ring with the phenyl

wherein
XisOand Y is C=0,
Xi1s O and Y is CH,,
X is C=0 and Y is NR,
XisCHyand Yis O, or

XisC=0Oand Yis O, or
X is CH, and Y is NR%;
R', R%, R? and R? are each independently

hydrogen,
halo,
C1¢-alkyl, optionally substituted by O,
halo-C, ¢-alkyl,
Ci.s-alkoxy, optionally substituted by OH, or
halo-Cj¢-alkoxy;

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

R® is hydrogen or C)4-alkyl;

R7, R” RS, RS’, and R® are each independently selected from
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8. The compound of formula (1), which is selected from 5 6-Methoxy- 1
'-(2-naphthoy1)-3 H-sp ro[2-benzofuran- 1 ,4 '-pi perid in]-3 -one,

@%&2&? A}é%i(ir(}lorobenzoyl)e H-spi to [2-benzofuran- 1,4'-piperidin1-3-one,

Y Bl orobenzoy1)-6-methoxy-3 H-spiro [2-benzofuf&rBF 2401063879

iperidin] -3-one, 1 -53-
'-(3,4-Dichlorobenzoyl)-5-methoxy-3H-spiro[2-benzofuran-1
A'-piperidiff3tone, I-(3 ,4-Dichlorobenzoy 1)-5- fluoro-3 H-spiro
[2-benkaturan- 1 .41-pi peridin]-3 -one,
1'-(3,4hlgligg_rﬁofrf>gggﬁ;ljzoyl)-6-(2-hydroxyethoxy)-BH-spiro[2-benzofuran-1,4'-
piperidin]-3- one, I'-(4-tert-Butylbenzoy1)-3H-spiro [2-benzofuran- 1
41-pigert @& | 1 -[(5-Methoxy- | H-indo1-7-yl)carbony1]-3H-spiro
[2-benZefurbmxd, ,4'-piperid ine], or 5-Bromo- 1 '-(2-naphthoyl)spiro
[indolqﬁoz_l(':fqingﬁioqw -2( 1 H)-one. 15 9. A process for the preparation of
compounds of formula (1) according to claim 1, comprising the step of
reactiff'&®c®mpound of formula (11): R2 H with an acid chloride of formula
(I-b) ev&fo; CIR7 lI-b to obtain the compound of formula (1) wherein R’

to le apdpX QQPRY, are,da ﬁ%ﬂ}?e&dnw I@I,a(;m{i'and R” are bound together to form a ring
with the phenyl moiety, wherein
-R7-R®- or -R7-R%- is

-N{R")-N=CH- , or -CH=N-N(R'%)-,
wherein R' is hydrogen, or Cye-alkyl,

-N(R")-CH=CH- ,or ~CH=CH-N(R")-,
wherein R"' is hydrogen, or Crs~alkyi,

-CR?)=C(R?)-C(R"™)=C(R")-,
wherein R¥, R” RM and R™ are each independently selected from
hydrogen, halo, halo-Cy ¢-alkyl, Ci.-alkyl, Cy¢-alkoxy,
halo-Cy.¢-alkoxy, nitro, or cyano,

-0-(CR™R"),-0-,
wherein nis 1 or 2, and R'* and R'® are each independently
hydrogen, halo or Cy.¢-alkyl,

-N{R")-CH=N-, or -N=CH-N(R"}-,
wherein R" is hydrogen, or Cy.g-alkyl, or

-N(R™)-C{0)-CHz- , or -CH;-C{O}-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,
Cig-alkyl, or
Ci¢-alkoxy, optionally substituted by OF.



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 (I1): R2

W%l %/XQ}Q@@}” acid of formula (lll-a) OH R7 111-a 10 to obtain the compound
of fo

rmulam(?) wherein le to le and X and Y are as defined ab%gg’fE?E‘.}% /063879
compound formula (l) obtainable by a prétess according to any one of
claims 9 and 10. - 57 - inappropriate secretion of vasopressin, liver
cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety and
dbpreSdivedigordets: foltBulA (pharmabeytical dompositioheeamprising a
CRMPAYILA! IQEMAIA M AFEAITIRGIR agne of claims Ito 8. 114. A
pharmaceutical composition according to claim 13, wherein it is useful
against dysmenorrhea, hypertension, chronic heart failure, inappropriate

5 sécretidr ob vasopresSiostiver Girdhosidimephrotiersyidiome | gbsessivein

RMAYIRN G JIBRIR ARG ARd ARpIERSINP gLy ISUse of a

compound of formula (1), according to any one of claims 1 to 8 for the
preparation of a medicament. 15 16.Use according to claim 15, wherein
the méticasnaniisdisefuiragai(iStadysrienas heashy perignsiono ehkaigein

ﬁ%&%—?{%@ﬂ”%ﬁﬁ’ﬁ?%&%tﬁo%%ﬁr%g%ﬂ}% %af%%g{%%%m’dwh%fg O8I moiety, wherein

nephrotic syndrome, obsessive c6mpulsive disorder, anxiety an

10 depres&ivE distrders® - is

i5

20

30

N(R')-N=CH- , or ~CH=N-N{R'")-,
wherein R is hydrogen, or C,6-alkyl,
-N(R'")-CH=CH- ,or <CH=CH-N(R")-,
wherein R is hydrogen, or G, ¢-alkyl,
-CRH=C(R?P)-C(R™)=C(R")-,
wherein R, R, RY, and RY are each independently selected from
hydrogen, halo, halo-Cy.¢-alkyl, C,¢-alkyl, Ci6-alkoxy,
halo-C; g-alkoxy, nitro, or cvano,
-O-(CRR"),-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 Cyg-alkyl.

6. The compound of formula (I) according to any one of claims 1 to 5, wherein
R’is hydrogen, halo, or Crog-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
-CRM=CRD)-CR)=C(RV)-,
wherein RY, ", R", and R'® are each independently selected from
hydrogen, halo, halo-Cy.e-alkyl, C.6-alkyl, C,¢-alkoxy,

halo-C; ¢-alkoxy, nitro, or ¢yano,
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“N(R'®*)-C(0)-CH,- , or —CH,-C(O)-N(R'®)-,
wherein R'® is hydrogen or C;-alkyl.

8. The compound of formula (I), which 1s selected from
6-Methoxy-1'-(2-naphthoyl}-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one,
1'~(3,4-Dichlorobenzoyl)-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one,
1'-(3.,4-Dichlorobenzoyl)-6-methoxy-3H-spiro{ 2-benzofuran-1,4"-piperidin}-3-one,
I'-(3,4-Dichlorobenzoyl)-5-methoxy-3H-spirof 2-benzofuran- 1.4 -pipenidin]-3-one,
1'-(3,4-Dichlorobenzoyl}-5-fluoro-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one,
1'-(3.4-Dichlorobenzoyl)-6-(2-hvdroxyethoxy)-3H-spiro[2-benzofuran-1.4"-piperidin]-3-
one,

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

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 (I1I-b)



WO 2008/077810 PCT/EPZOGTIO638TY

Iii-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 (1) according to claim 1,

comprising the step of reacting a compound of formula (11):

It

with an acid of formula (111-a)

lif-a

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

15

1. A compound formula (1) 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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inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome, obsessive

compulsive disorder, anxiety and depressive disorders.

15, 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.



