| NDOL- B- YL- CARBONYL- SPI RO- PI PERI DI NEDERI VATI VESAS VI A

RECEPTOR ANTAGONI STS The present invention relates to
weopooses of the general formula (1) wherei n BCHEP2006/063846

selected fromthe follow ng groups (a), (b), (c), (d),

(e), (f), (g) and (h): GOwherein in (a) the dotted

line is either nil or a double bond; RLis H or is
INIGD] - 3-a1 KYARBON Yo RS IRV - BIRERTDI NEdERIW AINIVESIAS ¥1 ARFCEPTOR

or 6 menbered heteroar nyl aryl which are

optionally substitut e%@gggeﬁig?gmre B, or is -(CH

2)mRa wherein Ra is: CN, ORlL, NRLR11,

C3_6-cycloal kyl, 3 to 7 menbered- heterocycl oal kyl,

aryl, or 5 or 6 nenbered heteroaryl which are

optionally substituted by one or nore B, or is -(CH

2)n-(CO -Rob or -(CH 2)n-(S2)-Ro, wherein Ro is:

The Bresdnk ylvent@on felatdeoxympoands afitht galekay formula (1)

R ()

A\

N
\

R

wherein
Ais selected from the following groups (a), (b), (¢), (d), (e), (), (g) and (h):

N |\N R’ I\N

; 0
N—R o)
(b) (©
R R
I\N o I\N R’ I\N 7
R 0 NH
(d) (e (M

R R R

(h)
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-(CH 2) m NRnRl v, NR1R11, C3_6-cycloalkyl, 4 to 7
nmenber ed- het erocycl oal kyl, aryl, or 5 or 6 nenbered

whedognomssy | which are opti onal I_% substitut ed bRCDER2006/063846

nore B, or RL and R3 together With the indole ring to

iLch they.are att.ached, for.ma 6 nber ed
RBPEP by el B RidRyRt AT BR e T Gl RulBa by <o,
R OR, 1-Cal kyl or Cl-6-alkyl; R2 is one or nore of
H OH, halo, itr 1-.6-al kK optional ly
subst | PUrsaeut ol s REALEVEROP | O,
2- C2_6emik ke or dxaanpben hetcosarylwo siZoryiyryifvarich afe opxionally
or di oxo bribd%tﬁ tq%,ether vvit%the indole ring to which
they are at'*SUHES.DRIGE Y™ is halo, or is -(CO-R
C, wheoeis A((3))i, R* viBikreimRkist , - (CH 2VNR 1R11, - (CH
2) n- NRrrF?: 5 or 6 nenbered heterocycl oal kyl
opti onal ér,’subst ituted by Cl-6-alkyl, or is C - -alkyl
or aryl,Orhich are optionally substituted by hal o,

NRR',
Cs.6-cycloalkyl, 3 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CH2)»-(CO)-R® or -(CH2),-(SO2)-R”, wherein R” is:
Ci¢-alkyl,
Ci.¢-alkoxy,
Cs.6-cycloalkyl,
-(CHy) m_NRiiiRiv’
NRR',
Cs.6-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or R! and R’ together with the indole ring to which they are attached form a 5 or
6 membered heterocycloalkyl which can be substituted by =0, C(O)O-C,.¢-
alkyl or Cy6-alkyl;
R*is  one or more of H, OH, halo, CN, nitro, Cy.¢-alkyl optionally substituted by —
NRMRY, Cy¢-alkoxy, -O-CHy-Cy.¢-alkenyl, benzyloxy,
or two R* may form an oxo or dioxo bridge together with the indole ring to
which they are attached;
R’is H,
or is halo,
or is -(CO)-R®, wherein R is:
Ci¢-alkyl,
-(CH2),-NRR',
( CHz)n_NRiiiRiv’
5 or 6 membered heterocycloalkyl optionally substituted by C;¢-alkyl,
or is Cy.¢-alkyl or aryl, which are optionally substituted by
halo,
-O(CO)-Cy6-alkyl,
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-Q(CO-C _6-alkyl,or by-NH(COR d, wherein Rd is
Cr-al ky! optionally substituted by halo or nitro, or

woReho7®0a@88/l or a 5 or 6 rrerrbere(}) het er oaryl, WA TRPBN&063846

optionally substltuted by hal o,” nitro, C‘-alky! or -

-hal oal kyl ;. § h al
P Koxy. Bpty e &L BRI Rela Gy B ono RS S by hato
form an oxor IG)III‘OdOIOR slaryldgeStoogemdmhserthSteﬂohql p)lilﬁdyhre
ring to which t

are attached:. R5.i s [ .
or aryl; R%P“%laﬂlyg‘%bsglgu-t%# &X/ﬁﬁ%?}m SCH B! °§& ﬁaiOaﬁ‘YI’
Rher ei i8 oRe o 08t offH Al dky,|C qrallai yt €, RBlkbsy dptiamally substituted by OH,
Cl-6-al kyl ;,4X is. CH2 or C= B.is, halg, CN. . NRIR11, .
G 6 s RehERER Ry ast e osiepl e N JFpchy ring o
G _6- aWk'mkyhey@ire sit@hkdhxy, C -e-hal oal koxy,
- 6- C%)OCl_G-aIkyI, -C(O NR1RL1, -
0) é16 3’1°§ )2-C_6-al kyl, -S(O 2- NRIRI1,
Mlﬁelp@ﬁdqylkyl or (CRrrRI v) n-5 or 6 nmenbered
eteroa er t he or 5 or 6 menbered
et er o’ﬁ%?r %zél?)wq}%el%& f e(?iéfal%ylgﬁﬁrgil tuted by one or
Rbre siglbbi Cusnik(ls) sel ected fromthe group consisting
f: hal CN, - NR1IR11, G _6-al kyl optionally
&ubst 153?@00%—, N, halo or Cl-6- al koxy, - -alkoxy,
@13 - hlaail@ ANRONR'R" Mamyl@paahzklw substitg &)l Gy CN,_hatcad k¥l 6-alkoxy,
- N 1 | ii
) S( 0 2C1 ‘Nﬁ%%?fi}i C’l G(E(a@alkoxy'%g 6-C ohlkyl (&)O%chl—s aﬁyf< (E(’O) NRR', -
C(0)-Cys-alkyl, -S(0O),-Cy6-alkyl, -S(O),- NR'RY, (CR“‘R‘V)n—phenyl or
(CR"R™),-5 or 6 membered heteroaryl wherein the phenyl or 5 or 6 membered
heteroaryl moiety is optionally substituted by one or more substituent(s)
selected from the group consisting of:
halo, CN, NR'R", C\.¢-alkyl optionally substituted by CN, halo or Cy.¢-
alkoxy, Cy.¢-alkoxy, C;.¢-haloalkoxy, Cs.6-cycloalkyl, -C(O)O-Cy¢-alkyl, -
C(0)-NR'R", -C(0)-C.¢-alkyl, -S(0),-C.¢-alkyl, -S(0),- NRR";
R'and R" are H, Cy ¢-alkyl, Cy ¢-alkyl-NR"R", -(CO)O-C, ¢-alkyl, -C(0)-NR"R", -C(0)-
Ci6-alkyl, -S(0),-Cy ¢-alkyl, -S(0),- NR"R" or OH;
R™ and R" are H or C¢-alkyl;
m is1to 6;
n is0to 4;

as well as pharmaceutically acceptable salts thereof.

The compounds of formula (I) may contain some asymmetric carbon atoms.
Accordingly, the present invention includes all stereioisomeric forms of the compounds

of formula (I), including each of the individual enantiomers and mixtures thereof.

It has been found that the compounds of formula (I) have a good activity on the
Vlareceptor. Therefore, the invention provides the use of a compound of formula (I) or
a pharmaceutically acceptable salt thereof in the manufacture of medicaments for the
treatment of dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion
of vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder,

anxious and depressive disorders.
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Rland R11 are H, Cl-6-alkyl, G _6-al kyl-NRnR v,
-(COOC 1-6-alkyl, -C(O-NRnmRlv, -C(O- C _6-alkyl,

WO B(odpse&8 _6-al kyl, -S(O) 2- NRm}Iv or OH Rl1llrerariids/063846

are H or Cl-6- aIkyI mis 1 to6; n is (10 4; as wel |

as phar maceutl ca accepf abl e salt

29 DORIRSSH' 5P RS ot B8H By LSRRy B megeventicae

nwlhmmfahmh@otwaiamnsirl?hgd:eyvasd)ﬂfresspr qunbrsg alVbelonging to the class I G-

i ncl.udes_.al stere|0| oner,ﬁl@mso the co nqﬁ,gf. .
&%Fgulflﬁi R R {%reec‘?lf’ﬁ%r Vicgbiar 't Brain, liver,

edsauihi anesth ramsﬂ:ld;rﬂuﬁgu nesud iit&f E@tﬁs, thd Vhiasr bBerecdpoarnid expressed in

t the co oun f.oy mul 1) have 00d tivit.

bk A5 S PR g st bt B PR BB b faresmates

whter osectoh adaoedatunitcahtifiareriel céfeth f wiso@ressin.

phar maceutically acceptable salt thereof in the

manu fure of rredl caments for the freat of .

dysn%nor ChdST PR Ser PERTER & o ¢ ndS WEP PPilfy gand  stimulates

Varsagprstrmtlk)at glyseganetysls ranalf awtahmmslesﬁl rthe Ibrmervasopressin acts as a

cirr bsessi Ve, &

G LBPRab o R e e A0 e0 8P 3RE5H Y-S PTRHBR Koy T, Wotiak

etsala (200 I’lﬁ)raxdl sivmﬁpinlgdtelggas rwlayomessm\umé@séawmlrre the amygdala to
araventricul ar t, ot hal Sl B

BRUBROb R onde B Pros B T KRR 3354 BL 3B Via receptor

{Spoxateively eepiphsed i ebeptadi and pagidaholynn likleic ras like the amygdala,

pt or ressed in.the brain, liver vas cul ar .

GRS Er BB R s edisti s i pofaat GREGRE yagotation of

aedeptiadeddsV exiprrRsad ndust Bigow b aeducaod ipatubdsehavior in the plus-
| and, t V2 ceptor .is pressed in_t kid "

(i dnch el LREETRE 1% SHRSER 3 For Bk i L T¥oqg)- “Profound

Bipdithentetin cSafifle Resog@itionasamar &duction in  Anxiety-Like Behavior in

Vasopressin  Vla Receptor Knockout Mice." Neuropsychopharmacology). The

downregulation of the Vla receptor using antisense oligonucleotide injection in the
septum also causes a reduction in anxious behavior ( Landgraf, R., R. Gerstberger, et al.
(1995). "V1 vasopressin receptor antisense oligodeoxynucleotide into septum reduces
vasopressin binding, social discrimination abilities, and anxiety-related behavior in rats."
Regul Pept 59(2): 229-39).

The Vla receptor is also mediating the cardiovascular effects of vasopressin in the
brain by centrally regulating blood pressure and heart rate in the solitary tract nucleus
(Michelini, L. C. and M. Morris (1999). "Endogenous vasopressin modulates the
cardiovascular responses to exercise.” Ann N Y Acad Sci §97: 198-211). In the periphery it

induces the contraction of vascular smooth muscles and chronic inhibition of the Vla
receptor improves hemodynamic parameters in myocardial infarcted rats ( Van
Kerckhoven, R., I. Lankhuizen, et al. (2002). "Chronic vasopressin V(1A) but not V(2)
receptor antagonism prevents heart failure in chronically infarcted rats.” Eur J Pharmacol
449(1-2): 135-41).

Thus vasopressin receptor antagonists are useful as therapeutics in the conditions of

dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of
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In the periphery vasopressin acts as a neurohornone
and stinmul ates vasoconstriction, glycogenolysis and

w@niordodssesi s. I n the brain vas%presm n acts aBCHEP2006/063846

neuronodulator and is elevated
\S(’a%_srgfi‘reg érg Ve%rfhgsltsrneg tlc %g (%r}eé So§§er§31}f (gm 19311/ flﬁPl}]der’ anxious
mhbdqnmgdaﬂmonmnnndulate stress-copi ng strategles in

rats.” Eur JNeurosci 15(2): 384-8). The Via receptor

is extensively expressed in the brain and particularly

i n | Thhprefearedasdications whid ragard dalhe, présen emaen tmptre thegrgtment of

NBPRCANRIS M LN Rh&P! ayi ng an inportant role in the
regulatlon%?‘@anx?etyS I ndeed Vi a knock-out nouse show

a redygddiMerdin tﬁ@f&kﬁuﬁr)@eﬁ%é(ﬂsodr mbﬁ‘oxtalk%t 9§ICH§ ﬁﬁﬁﬁaﬂc@ﬁﬁfbcarbon
field and |ight-dark box ( Biel sky,
Byoighy conspgpgyl a mppef. iy FiRysar AHERARLIC] rm&s@&qr%wles of aryl moieties

RRRQAGN ttiafhn AN IRAAY CEJ iRl sﬁ@ﬁﬂu@é&’pﬂén!ﬁ? nBAY MenkRthryl,
Vasopressin Via Receptor Knockout

Neercaysind e ol agwienyl, élpaéwhlﬁglmnad ingshh denadpphienyl,
Mhﬁlord?ﬁh%ﬁﬁoﬂlpﬁéﬁ}nﬁﬂw I&ﬁ{bﬁ%@%@@ N B9t doB oyl &R, on
In he sep un1a SO causes a’"reducti on i n anxi ous
b@ﬁadwéanxl Beareigraayl, brozodRxylek bst ey, berzogzinyl,
()ér%%lxsa)zmouny bgﬁlﬁ)%ﬂfe?fﬁﬁﬁﬁ HeaesHh %Zlﬁﬂt b&BBFGrolidinyl,

godeox nucl eot1 de 1'nto septum reduces vasopreSS|n

mnwnwgph@@dl aretigleediomyplanyb athalenpdipxhien dnap well as those
%ﬂ%l’!ﬁ%ﬁﬂ/y 1[1%@&%&1%)%@ AYrp1ed l%rélﬁtb%} gﬁ‘@éﬂlltué:’ ?@for %%ﬁ faklude but are

Via receptor iIs al so |at|ng

@@trlunmﬂat@dwmen Ftedkd, Gfs %lh@mﬂsé@éhaﬁ thase ﬁnﬁélﬂﬁﬁlhi liptaghand
Hﬁl%é‘[@{l ‘3%’ t}fe%'s’érg}tfoﬂgmﬁleﬁ?ﬁgpl?g fr‘éf%fﬁrlﬁl(ﬁéﬂ ‘i’r&@fi‘é& mﬁ%ﬁﬂph&yl and
the soli

@% ct nucleus (Mchelini, L.
nphthd apd s@igpreferghiphenbus vasopressin nndulates t he
cardi ovascul ar responses to exercise." Ann N YAcad Sci

897: THOR R YD) -l 1 B oRGAIsRNENY difaight- or branched-chain group

containing from 1 to 6 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, n-

|n t he anygdala duri ng

butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred C;6-alkyl groups are C;_4-groups,

1.e. with 1 - 4 carbon atoms.

The term “Cy¢-alkoxy” denotes a group wherein the alkyl residues are as defined
above, and which is attached via an oxygen atom. Preferred C;.¢-alkoxy groups are

methoxy and ethoxy as well as those specifically illustrated by the examples herein below.

The term “Cy6-alkenyl” denotes a carbon chain of 2 to 6 carbon atoms comprising
a double bond in its chain. C, 6-alkenyl groups include ethenyl, propen-1-yl, propen-2-yl,
buten-1-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 “benzyloxy” denotes a benzyl group attached via an oxygen atom.

The term “halogen” or “halo” denotes chlorine (Cl), iodine (I), fluorine (F) and

bromine (Br).
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i nduces the contracti on of vascul ar snooth nuscl es and
chronic inhibition of the Via receptor inproves

W 20v0/ay4essT C paraneters in nyoc%rdlal i nf ar ct eRCT/BPR04/063846

Van Kerckhoven, R, | . LankhU|zen et al . (2002).

" Ch ,,V I 2 t S

nt agBneu 57 GUaRRLSh e 25 ] OB AL RTERR Rove which s
suﬁsamcrttdeb:t« oreet . rﬂorEl]nralageIPfEmnmdm lof @48(13102])@/1 ildbdetyt.are not
PR TR S RS B SRR ERE A B, Aty or -
hyyesubstisiiaihy @teroemercl{d A, Brbal htone s) dsivabips aprst gtoaps specifically
UGG BY B EBRY B bt el G GBS gy o
dﬁhﬂﬁ@&m&bﬂ@rsowﬁers. The preferred indications with

regard to the present invention are the treatment of
anxi e SS|ve ers. re| t he
For e NS SERE Gl APRE Syuf Ra R FHE Mhiet BSubsiutea
hydm@manbmhalktgeatﬁlxaﬁmmmﬂlﬂ@labfa]kaxmh}dp bloi arecmrot limited to
aro ar

(L'}}C(Xcg lglr 8%8%% ga%siu %t[rﬂcll E? ﬂ.ln? 81&rnt0re élogI 1i3r I‘yI| alt?/mts?tals %2l as those
gnmlupt slieuﬁieailyphesmaltcd ‘tr}ethh kg plegtieeia tomwy PreféiradoC enlydlpalkoxy are
lL.hdenyl ntale oxydi phenyl, bi phenyl,
ﬁﬁ?ﬂ?%éﬁép %869? g%?@%enyl di phenyl sul fi dyl,

di phenyl sul f onyl , dlphenyllsopropylidenyl,
benz'tli E:Xtari‘ﬂg 6 Cm:lna]bﬂ’u darqtd:s, a lnenaGithind )rolyﬂiyfhlﬁnt saturated carbocyclic
%016 %Q(}/ns%ﬂ}{% bf a ongceshcﬁlc Pﬁ{ Cyc?oaﬁiorgan 0 ?10¥a11 be ﬁub Oth with one,

enzopi per adi era2|n nzop rro
tvan zlokeo pploolr lsmtg,shtuerrm; bvyéneneﬁlch) qu:shanylt is independently hydroxy, Cie6-

Y% I OX s.t.hose
P Er SRLe HIOET. oy B fEs s Pel R DS BRI LG Yappges o
Eyatoatleyymoiiatics nmdmdb wptiam@lyrsobstitu et t:ﬁdiopmpyiadmgmlally substituted
?Xclq%élgyl kcﬁa&fonally substltuyed Cyclopentyl%%dtorf) onalf')P Gk stgt{ltcea Cyéiohexyl as

well as those specifically illustrated by the examples herein below.

The term “3 to 7 membered heterocycloalkyl” means a monovalent saturated
moiety, consisting of one ring of 3 to 7 atoms as ring members, including one, two, or
three heteroatoms chosen from nitrogen, oxygen or sulfur, the rest being carbon atoms. 3
to 7 membered heterocycloalkyl can optionally be substituted with one, two, three or four
substituents, wherein each substituent is independently hydroxy, Ci.¢-alkyl, Cy_¢-alkoxy,
Ci.¢-thioalkyl, halo, Ci¢-haloalkyl, Ci_6-hydroxyalkyl, alkoxycarbonyl, amino, C;.¢-
alkylamino, di(C;.¢)alkylamino, aminocarbonyl, or carbonylamino, unless otherwise
specifically indicated. Examples of heterocyclic moieties include, but are not limited to,
oxirane, optionally substituted oxetane, optionally substituted tetrahydro-furanyl,
optionally substituted piperidinyl, optionally substituted pyrrolidinyl, optionally
substituted morpholinyl, optionally substituted piperazinyl, optionally substituted
azepane or homopiperazine, and the like or those which are specifically exemplified
herein. Substituents can be selected from C;-6-alkyl, C;-¢-alkoxy, C;-6-haloalkyl, halo,
CN, OH, NH,, as well as those substituents which are are specifically illustrated in the

examples hereinafter.
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illustrated by the description and exanpl es herein
bel ow. Preferred aryl are phenyl and naphthyl and

wa@toozlooqesef er abl y phenyl . The tﬁr m " Cl- 6- al kyl PCTHEPIID@663846

a saturat ed strai ght- or br anched- chai n group

cont n%e? h derh efred ﬁ%srolar DRy PCRAN A A B 0f5 or 6 ring

nmet hy prop
ﬂotm;tay Irmglmdmheﬂ; C(mmaininlge)an tlme oﬂﬂleéeemgd:t@ﬂ:atﬁml sklgéted from N,

rou are roups, | arb N, at
8 D3t Sirind GPRAL G amau B el gy wiE Rl Chrutcd win
ahd ywo rtesie du ésuranbstasende fwhosdh edoh\sebstiauneht vdin ddspen dently hydroxy,

Foapa & Pefsey ARt R, Che TR Rl

slpegicﬁﬂboayl ymird, @ t-akiyRechiiy, di((a pliatgrh@s, heinecabbeylpoy.

D e e M N BB o

R1udle gth U @y otdinoividsto] eytlondBy @tbseniydd infidaom-oplioyhl]y substituted

Beb R opidnaySehTBhta o ity iR ERLSGFdoy, optionally

hebsgtrtelt pyhrrolyliexsion3dty bub sh&lxahpyﬂrazyh ylasidichaResurbstivilted @msidinyl,

well as th ecificall t

Aol st GeHRE i i anlibgh R B Pt LR VR are
gfeoiﬂipalgtdxambﬁﬂed/heaelan oxygen atom The term "hal ogen"

or haI o denotes chl ori ne (CI) iodine (1), fluorine

(F) ) " [ "
tenot Bt G R agp deismd S s el BRGRRI whien is
sttdehtd tiatagdlfbryyl @roaipor nor e haI ogen. Exanples of G -

- hal oal kyl include but are not Iimted to nethyl,

tetem/ ¢ X)})ngglﬁh “t ORE r%%ﬁ ﬁder)r(nlyai‘?’nog)l(lot grl dio%oe‘gr_i(?g%ttgédther with the indole
ring to which they are attached notes an oxo or dioxo bridge of the following formulae:

rbon ,atorrs for exanp

0—,)

/\)<

) 0"

which bind two adjacent carbon atoms of the phenyl or indole ring of the compound of

formula (I) to which either R is binding.

Examples of group illustrating the expression “R' and R® together with the indole
ring to which they are attached form a 5 or 6 membered heterocycloalkyl which can be
substituted by =0. C(0O)O-Cy¢-alkyl or Cy¢-alkyl” are:

A o)
U M

The term “pharmaceutically acceptable acid addition salts” embraces salts with

as well as those specifically illustrated by the examples.

inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,

phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic



10

15

20

25

30

substituted by one or nore C, F, Br or | aton(s) as
wel | as those groups specifically illustrated by the

wezxampbass herei n bel ow. Prefer r%d G - -hal oaI klyttT/EPm()ﬁ/063846

di fl uoro- or trifluoro- nethyr or ethyl "

- hal . oal kox enot es efined
e i SN R R e 301ﬁaﬂs JgURs those
ﬁkﬁﬁbﬂb&ﬂ@ﬁnﬂa%hﬂmeahkmMy&Mnmhmdbwbut are not Ilnlted
to nethoxy or ethoxy, substituted by one or nore C,

F, o&er# naérgﬁd%}eﬁts tﬂ%éobmypaot%tdlsjglsﬁ)n%r RJ.U( are those ampoy ounds

speC| I ca rat exanp es erei
Pheferred - -haloalkoxy are difluoro-

trlfluor XYy .0

1%§E oaﬁﬁg?%ﬁ Qﬂﬁiggéz(ﬁ5ﬂ§Jgf0P¢ogPd§mer Tent
thuraHed carbocycllc nnlety consisting of a
nnnocycll ionally be
subst i Y'ut H%h nyonaﬁ 1&“& eydgN four substituents,
wher ei or 1ea13yﬂ1 Searlfﬂhemhemd he&roamyie)p sunlfleryidryl whichr aneyoptionally
G _6- alkyé, ﬁt’éﬁt&ox kHQghp en, am no, unl ess
ot herw se §180PF|03VF% ' i €at ed. Exanpl es of
cycl oabikiy H(Chbi) gtR edheraic RUde optional |y substituted
cyclopro& |, optionally substituted cycl obutyl,
opt i onal é’substltuted cycl opentyl and optionally
substitu€Nd cycl ohexyl as well as those specifically
illustr iby the exanples herein below The term™"3
to 7 ne d heterocycl oal kyl" nmeans a nonoval ent
sat ur at e@s;. Hﬁyoﬁia}kyl Gangi rﬁémh@ed}ﬂle&ﬁ&ytlbﬂgyloiry&ﬁ Dor/6 membered

atons as rin ncl u or three

het er oat ons %Egﬁy{y%ﬁkﬁfﬁ 6’ Hy 'ﬁVB dRY Ui ¥ gpore B,

the restis g, CEOPRI Bt @T,),-8500-R’, whetomr Rids:

heterocy& ﬁ#ig? can optionally be substituted with
LA o

one, two,; r four substituents, wherein each
substit usRiR'| s i ndependent|y hydroxy, Cl-6-alkyl, -

-al koxy, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroarylwhich
are optionally substituted by one or more B,
or R! and R’ together with the indole ring to which they are attached form a 5 or
6 membered heterocycloalkyl which can be substituted by =0, C(O)O-C,.¢-
alkyl or Cy6-alkyl;
R*is  one or more of H, OH, halo, Cy.¢-alkyl optionally substituted by -NR"R", Cy.¢-
alkoxy;
R’is H,
or is halo
or is -(CO)-R®, wherein R is:
Ci.¢-alkyl
-(CH2),-NRR',
( CHz)n_NRiiiRiv’
5 or 6 membered heterocycloalkyl optionally substituted by C;¢-alkyl,
or is Cy¢-alkyl or aryl, which are optionally substituted by halo,
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G- -thioal kyl, halo, - -haloalkyl, G- -hydroxyal kyl,
al koxycar bonyl, am no, Cl-6- alkylanino,

waleqocosyal kyl am no, anlnocarbog or car bonyPG@IEPINN6/063846

unl ess ot herw se speC|f|caIIy ndlcated Exanpl es of

el erogy clic nnle i ncl but not
BT ans o e PORG S U R F I Gtk el St JrA 7 Gl or two
subst i ﬂnuy foant @t as)a*mdh@xd toricpeYd getlmntvwlmrthb bhetﬁﬂ] biapitd whetl they are
pi peri tcﬂl' optionally substituted pyrrolidinyl,
gtlon%zﬁy Substituted norpholinyl, optionally
RuBst i Hutraeylpi per azi nyl , optlonally substi tuted
§Zep or honnpiperazine and the like or those which
sp C|f|cally exenplified herein. Substituents can

RéE seledl ad—SOzd?flvﬂieréin & ksyd,6-dlkyl 61 atykoxy,

6- hal y alo, CN, OH NH2, as well as those
g%bstl? é %ﬂ*g% are are specifically illustrated in

Khe examntﬁﬁ(hﬂbglnafter The term"5 or 6 nmenber ed

BFbrme B0 NN Ferer SRRl P Binded PyBN 8 Cr e Cre

ri ng hakexyoqi phsloskbeg (8d- cwlo:ﬂkyiL (IDO)OFCIS; alkyle (OBS'R™),-phenyl,

Bgl nggfﬁ% ?{%ﬂggtpﬁﬂyﬂ} lsapglon%uﬁafeth}?§g%gro%ggao ore Subs ![ J[u%nt(s)
subst i {eleeridSrormMiey @bop eanhstiapbsat i tuent i s

i ndepende ydr.oxy, .

Tt ol oyt haish s g ity O g oy

gl atﬁﬂWIQﬁié HoQy }-alkslyCne-alkéi- NR‘“RW-)(C@)OFI(OI 6- alkyl (lt(O) -NR"R", -C(0)-
i(Cl oca 5Ql ny am no,
unless ﬂgﬁmﬁgégéﬁé@?kh%§|$69% cht anples of

R@hﬁﬂ@HmMiHﬁﬁKEQuﬁgdlnclude but are not limted to,

optionall éésubstltuted i m dazolyl, optionally

ubst i td oxazol yl, optional |y substit uted
hhlaquwho4optionally substituted pyrazinyl,

nal | y substi t uted ptionally
SOty Bt e Bl Grdieteg S uber r t ut ed
pyridinyl, optionally substituted pyrimdinyl,
optionally substituted furanyl, and those which are

In another embodiment, the compounds of formula (I) are those compounds wherein:
Adis selected from (a), (b), (¢), (d) or (e), and wherein
R'is H,
or is Cy.¢-alkyl optionally substituted by CN,
or is aryl, 5 or 6 membered heteroaryl or sulfonylaryl which are optionally
substituted by one or more B,
or is -(CH,) ,-R* wherein R* is:
CN,
OR,
NRR',
Cs.6-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CH2)»-(CO)-R® or -(CH2),-(SO2)-R”, wherein R” is:
Ci¢-alkyl,
Ci.¢-alkoxy,
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specifically exenplified herein. The term
"sul fonylaryl" denotes an aryl group as defined

whesoeio@kove which is attached ma a sul fonyl BXDEP2006/063846

The expression "two R2 may fornian oxo or dioxo bridge
togethercvvlthltﬂg indole ring to which they are

attached h(t)?ecsoaa ’0ox0 or dioxo bridge of the foll ow ng

f or mul ae—(QI\h)ncNHﬁRﬁd two adj acent carbon atons of the
phenyl adol e ring of the conpound of fornula (1)

to which gll{\her R2 is binding. Exanples of group

i 11 ust r a€i pgycldatkydXpp aseobereRhernetylidalkggatyher 5ot bimembered

the indole rin hth a t forma 5

6 enbered Hitgeud) Bk mAlG B ArE A Pt

by =0. o R'Qn@FC thedhal wiyH therindleriag ky'i’vhlch tiecy ad¢ atéewhwdform a 5 or
as those ci,fi th e The
For m » phat Rectsrdisisfgtuslotlyl BhFE R b BTN T o
RhB3r aC@nae cirahbﬁ dﬂH IOH rtotgan, muaand:lgra]la)rh bptiacillgsubssiuabd by —
as h &k o Cld sul furic acid,
phos%ﬁ]gﬁl E a 1r6d'5l %’i t r(??%?c#ﬂ“ a]%fo'wlnb@ DAY f umari c

aci d, omiwei rﬁﬂ?y ﬁrm&t@&i’xb(or d@ixd, briglge aigaiher with-th@widdle ring to
tartari]:i.gg}Il l;[ g(g sul fonic acid,

p- t ol uBNER hEHs Liaghedi  as wel | as those specifically
Rf{sustHat ed by the exanples herein below. In a certain
enbodi rren t he conpounds of forrmula (1) are those

compoufid El@\]iﬂerei n. Ais selected from(a), (b), (c),
(d), (&is-(JO)-R{ @hetin Rfk: and wherein RL is H,

Ci¢-alkyl,
-(CH2),-NRR',
-(CH2),-NR'R",
5 or 6 membered heterocycloalkyl optionally substituted by C;¢-alkyl,
or is Cy.¢-alkyl or aryl, which are optionally substituted by
halo,
-O(CO)-Cy6-alkyl,
or by -NH(CO)R", wherein R? is Cy.¢-alkyl optionally substituted by halo
or nitro, or R® is aryl or a 5 or 6 membered heteroaryl, which are
optionally substituted by halo, nitro, C;.¢-alkyl or Cy.¢-haloalkyl;

R’ is one or more of H, halo, Cy.¢-alkyl or Cy¢-alkoxy or two R* may form an oxo
or dioxo bridge together with the phenyl ring to which they are attached;

R’ is H, Cy¢-alkyl or aryl;

R is H or Cy¢-alkyl;

R’ is H or -SO,-R® wherein R is Cy_¢-alkyl or aryl;

Bis halo, CN, NR'R", C\.¢-alkyl optionally substituted by CN, halo or Cy.¢-alkoxy,
C1.¢-alkoxy, Cy.¢-haloalkoxy, Cs.¢-cycloalkyl, -C(0)O-Cy¢-alkyl, -C(O) NR'R", -
C(0)-C1¢-alkyl, -S(0),-Cy6-alkyl, -S(0),- NRR", (CR"R™),-phenyl, or
(CR"R™),-5 or 6 membered heteroaryl wherein the phenyl or 5 or 6 membered
heteroaryl moiety is optionally substituted by one or more substituent(s)

selected from the group consisting of:
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or is G- -alkyl optionally substituted by CN, or is
aryl, 5 or 6 nenbered heteroaryl or sulfonylaryl which

wae@7optssonal |y substituted by ppe or nore B, BCT/EB2006/063846

-(CH 2)mRa wherein Ra is: ORL,” CN, NRLR11,

C3_6-cycl oal,ky, 1.0 ered- hete cloal Kyl

aryl or 501(1) lo’érﬁblﬁ%té{r ’e(g“‘(’lﬁae %roggl?%ﬁg’v%ﬁsgﬁé{tgggydﬁm Crg-alkoxy,
opt i onal | yCsyblkbxyt, @ edhalylkore Mrs-ayddoakB, -@0)0sCr {-alyl, -C(O)-
2)n-(CO -Rbifpr s 2) n- ((SQ2).- Rh, rei ji i,

G - 6-al koxﬁ?mﬁllg @8‘%%%@%@@@&&@% %al kyl,

BRiayld, R"aire H, GF_¢-alkye Thenbal- N&"8& pd COl) @hC chalkyle-C(0O)-NR"RY, -C(0)-
optional | u i tuted 0 or g B, or Rl and R3
theth,IrG'&]ilk?h'ﬁmﬁ&hﬂgllkgy i'ﬁ@onNﬁ ch they are

Rt'taad RE€drd Hrom@ ¢allof; 6 nmenber ed het erocycl oal kyl whi ch

can be.Sa%J%t ituted by =0, C(O O C 1-CQal kyl or

B1-6- al R2 is one or nore of H OH hal o,
£°1- 6- aiskyb 4ppti onal | y substituted by -NR nRlv, Cl-6-

gsl \b&f( é}/s;phﬁrgmélc%ugléally acceptable salts thereof.

In another embodiment, the compounds of formula (I) are those compounds
wherein:
Adis selected from (a), (b), (¢), (d) or (e), and wherein
R'is H,
or is Cy¢-alkyl,
or is aryl, 5 or 6 membered heteroaryl or sulfonylaryl which are optionally
substituted by one or more B,
or is -(CH,) ,-R* wherein R* is:
CN,
NRR',
Cs.6-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CH2)»-(CO)-R® or -(CH2),-(SO2)-R”, wherein R” is:
Ci.¢-alkoxy,
NRR',
4 to 7 membered-heterocycloalkyl, aryl, which are optionally substituted by
one or more B,
or R! and R’ together with the indole ring to which they are attached form a 5 or
6 membered heterocycloalkyl which can be substituted by (CO);
R*is  one or more of H, OH, halo, Cy.¢-alkyl optionally substituted by -NR"R", Cy.¢-
alkoxy;
R’is H,
or is -(CO)-R®, wherein R is:
-(CH),-NRR',
( CHz)n_NRiiiRiv’
5 or 6 membered heterocycloalkyl optionally substituted by C;¢-alkyl,



or is haloor is -(CO-R C, wherein Rc is: C _6-al kyl
-(CH2VNR 1R11, -(CH 2)n-NRnRlv, 5 or 6 nenbered

whedenasys| oal kyl optionally supstituted by C PCFBEPIYE/063846
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or is G- -alkyl or aryl, which are optionally
hal o,

substi t ut b alo,R4,1is 1S qQne pr e of
or o e PR unEre) A SntRell el A e e
RBR’fand &’ are xo or di oxo bridge together with the

henyl. rin i.ch.they are.attached; R5 is H or
gryl : 'ﬁ? ?Ig'sﬁ;g'%w}egelﬁﬁoys C-?lé' ROhAeFein Re is
Biis 6- ahddy|NHs, Grsydlkyl BBtiomallyl satsstitliedb kK ¢IN; oCii salkibi?, GF 6-alkoxy,
C=0 Bi s, hal . N .- « yl opti.o iy iv .
Subst | €t B BgOBRG s oo O B Bk DGR K -phenyt whercin
G - e- hthle@hkkyg xyopticdaby aypslitaaddkyyl one- 0 r@sabditenalskydlected from
- ( V) n(é]lPhengJ . V\,hferei n the phenyl is optionally
subst i tUtE po%?n KRS more substi t uent (s) selected
fromthe ghaopCGaisyl opliowgallgfsubdniahtod bCCN et dty,|IC, ¢-alkoxy;

AL B NPT P SRR B o
1- 6- al Ryd-alkylC(SODYNRB, siky], or—S(@),- NR'R";

R™ and R" are H or C¢-alkyl;

m is 1 to 6;

n is0to 4;

as well as pharmaceutically acceptable salts thereof.

In another embodiment, the compound of formula (I) are those compounds
wherein:
Adis selected from (a), (b), (¢), (d) or (e), and wherein
R'is H or,

Ci.¢-alkyl optionally substituted by CN or,

Ci.¢-alkoxy or,

aryl or,

5 or 6 membered heteroaryl or,

sulfonylaryl or,

-(CH3)m-R* wherein R* is C;.6-cycloalkyl, 5 or 6 membered-heterocycloalkyl,
aryl, or 5 or 6 membered heteroaryl which are optionally substituted by one
or more substituents selected from the group consisting of:

halo, CN, Cyi¢-alkyl, Ci6-alkoxy, C;.6-haloalkoxy, -C(O)0O-C;¢-alkyl
and phenyl optionally substituted by halo, C;_¢-alkyl, C;_6-haloalkyl or
Ci.¢-alkoxy,
-(CH2)m-NR'R" or,
—(CHz)n—(CO)—Rb, wherein R” is aryl or 5 or 6 membered-heterocycloalkyl;
R%is one or more of H, halo, CN, nitro, Cy_6-alkyl, Ci_¢-alkoxy, -O-CH,-C, ¢-alkenyl,
benzyloxy, or two R*> may form an oxo or dioxo bridge together with the indole
ring to which they are attached;
R’ is H or,
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20

-b-al kyl, -S(O2-GC _6-al kyl or -S(0O 2- NRLURLV or OH;
R111 and R1V are Hor Cl-6-alkyl; mis 1 to 6; nis

w@e@740668% wel | as pharmaceut i Cﬂ I y accept abl ePGHEPR06/063846

thereof. In another enbodi ment,”the conpounds of

f or mul al(gl% are those conpounds wherein: Ais selected
from (4 ’b), (c), (d) or (e), and wherein RL is H,

or i s QCO)-Ril WherempR'i im@a&—hbky]sﬁbs6irﬁamhlmie<blyetﬁl&pyodxrallt)$ optionally

aryl, 5 or nb ree h - 'l'rjt\m]fR ylaryl which
are opti on%q%sgglﬁ@%‘i i ]t“’u(i%% aﬁ 1is‘1e(%r<g{rj g{’§ or is
-(CH ZO;m-Elaylvd'mr}éj \nhiaaaie&ptlﬁhhll}@bstlthﬁﬁ%yl
C3- 6-cycl oa(é&/(é) @(9’7 menber ed- het er ocycl oal kyl ,
aryl, or 5 géﬁﬁ d heteroaryl whi ch are
opti onal | yoshpsNH(COER', bjerireRDIs (FatikyBopiosn lly sutfsGHitdd by halo
(CO) Rb or éj &%gb wher.ei n
b-al kyl ¢ or g_lso aﬁakl(g ?2 0&9 (t’lileé%lPei{% f?geroaryl, which are
optionally substltuted by halo, nitro, C;.¢-alkyl or C;.¢-haloalkyl;
R’ is one or more of H, halo, Cy.¢-alkyl or Cy¢-alkoxy or two R* may form an oxo
or dioxo bridge together with the phenyl ring to which they are attached;
R’ is H, Cy¢-alkyl or aryl;
R is H or Cy¢-alkyl;
R’ is H or -SO,-R® wherein R is Cy_¢-alkyl or aryl;
R' and R" are independently selected from H, Cy.-alkyl or -(CO)O-Cy.¢-alkyl;
m is 1 to 6;
n is0to 4;

as well as pharmaceutically acceptable salts thereof.

As it can be seen from the definition of A in the compounds of formula (1), said
compounds of formula (I) encompass the compounds of formulae (I-a), (I-b), (I-¢), (I-
d), (I-e), (I-1), (I-g) and (I-h) as follows:



-(CH 2) m NRnRl v, NR1R11, C3-6-cycloalkyl, 4 to 7
nmenber ed- het erocycl oal kyl, aryl, or 5 or 6 nenbered
whedoenasss/| which are opti onallil/dsubstitut ed bRCDRPR2006/063846
nore B, or RL and R3 together with the indole ring to
whi ch they are atjached forma 5 or 6 nmenbered
het er ocycl oal kylRyhi ch can be substituted by (CO; R2
is one or nore ofed,NCOH, halo, CN, nitro, Cl-6-alKkyl
optionally substi i by 3 NRnRlv, G _6-al koxy, -O CH
2-C2_6-al kenyl, D oxy [ or tvvoRZmayforman 0XO0
or di oxo brldgetoeth ! RE |thoIe ring to which
they are attached; ig halo, or is -(CO-R
C, wherein Rc i R! “C1- -NRIR11 , -(CH
2)n-NRnRI v, 5 or 6 neniered heter oal kyl (I-b)

optionally substituted by G- - or is G- -alkyl
or aryl, which are optionally s uted by hal o,
-Q(CO-C 1_6-al kyl,
R4
R2
0O
// N
N O
R 3 O
R (I-¢)
R4
R2
0O
// N
AN O S
R 3
R (I-d)



or by-NH(CO R d, wherein Rd is G- -alkyl optionally
substituted by halo or nitro, or Rd is aryl or a 5 or
w®20motesed het eroaryl, which a{5e optionally PCT/EP2006/063846

substituted by halo, nitro, -al kyl or -

-hal oal kyl ; R4 is,one or nore of H, halo, Cl-6-alkyl
or - -al koxy or \o R4 may form an oxo or dioxo bridge
together with thg=phegyl ring to which they are

attached; R5 is 6-alkyl or aryl; R6 is H or

G _6-alkyl; R7 is -S-R wherein Re is C _6-alkyl
or aryl; B is halo, _@&al kyl optionally
substi t ut ed by CN, N dl kpxy, G _6-al koxy,
G - e- hal oal koxy, R'€3- 6- 0O C 1_6-al kyl,
-C(O NR1R11, - C(O-CiR6-al kyT, 2-G _6-alyl ,
-S( O 2- NRlRll, (CRMRI v) n- phenyl o\ (CRMRIv)n-5 or 6
menber ed heteroaryl wherein the\p | or 5 or 6
menbered heteroaryl noiety is optjfoffally substituted
by one or nore substituent(s) S%Qect ed fromthe group
consisting of:halo, CN NRLRL1 6-al kyl optionally
substituted by CN or G _6-al koxy, G _6-al koxy,

Q e- hal oal koxy, Gg 6-cycloal kyl, -C(O O C 1-6-al kyl,
-C(O - NRLIR11, - Q _6-al kyl, -S(O)2Ci _6-al kyl,
-S(O 2- NRLIR11 ; ar e H, Cl- 6-al kyl,

G _6-al kyl - NRnRI v, )Ol-6-alky|, (O -NR nRI v,
-C(O- G _6-alkyl, j kyl gor -S(O) 2-
NRLIURLV ; R111 and R or Cl-6Halkyl; mis 1 to
6;

R NH



10

15

nis o 4; as well as pharmaceutically acceptable
salts thereof. In another enbodi nent, the conpounds of

wo ooomabaasg | ) are t hose corrpoundf,6 wherei n: A | SPGRERPIIEWH3846

from(a), (b), (c), (d) or (e), and wherein RL is H,
or is Ci-6-alkyl,,or is aryl, 5 or 6 nmenbered
heteroaryl or suRfonylaryl which are optionally
substituted by one nore B, or is -(CH 2)mRa
wherein Ra is: RILR11,HC3- 6-cycl oal kyl, 4 to 7
menber ed- het er oc kyl jf aryl or 5. or 6 menbered
het eroaryl whi ch arle opti0n ubstituted by one or
nore B, or m-(qmzﬁq-> 2),,-(S2) - Rb,
wherein Ro is: GLZ0 alkoxy, to 7

menber ed- het er ocycl oal Ryl , are optionally
substituted by one or nore B, or and R3 toget her
with the indole ring to which t
5 or

wherein R to R® and X are as defined hereinabove in connection with formula ().

In a certain embodiment the compounds of the invention are those compounds of

formula (I-a):

R
0
6
N N r
Rl/
o L
("

wherein the dotted line is either nil or a double bond,;
R'is H,
or is Cy.¢-alkyl optionally substituted by CN,
or is sulfonylaryl,
or is -(CH,) ,-R* wherein R* is:
OR,
CN,
NR'R,
Cs.6-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CH,),»-(CO)-R", wherein R” is:
Ci.¢-alkoxy,
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6 nmenbered heterocycl oal kyl which can be substituted
by (CO; R2is one or nore of H OH, halo, Cl-6-alkyl

w@pio7oo@s y substituted by -NR v, Cl-6- al keXyEPHB6/063846

is H or is -(CO-RC, whereinRc is: -(CH 2VNR 1R11,

-(CH 2) n]I\INﬂIRI v, 5 or 6 nenbered heterocycl oal kyl

optional 1y Substituted by Cl-6-alkyl,or is G- -alKkyl

or aryl , 6 wieinbleralrlectaptycboudityll yard st ot utnechbbred atengarRdyhich are
R5 and R6 are H R7 i.s..H -S2-R wherein Re is C -

-al kyl or ar%t}onéﬁ( %uqﬁgﬁu&?%‘rlﬁl-ﬁl,e 0(5%91“3%{_\” optionally

BUBSt i dnut @dnbre oEN, bilo; Crahkgky, - -al koxy,

E;re- | oal koxy, C3-6-cycloal kyl, -C(OOC 1 _6-alkyl,

-( ¥) n-phenyl, wherein the phenyl is optionally

subst i é1it €dsalkypne or nore substituent(s) sel ected
fromthe consi sting of: halo, G- -alkyl

opti on%lrllfig/(r 'gt’wgﬁ{eérhkb "CN or halo, - -alkoxy; Rland

R11 are H, CC-aliyll kyl, C _6-al kyl - NRRl v,

-(CO)OCi_6-Ci+Ey$I i5iC(O-NR nmRlv, -C(O- G _6-alkyl,
-S(O)2-Ci_6(- Ky R&?”-S(O)Z- NR1URLV ; R111 and R1V

Rt 8 H ®onEbr iroad & ; hal,ios Cl.statkoby optidmalldsabsituted by OH, or two R

may form an oxo or dioxo bridge together with the phenyl ring to which they are

attached;
R is H;
RCis H;

Bis halo, CN, Cy6-alkyl optionally substituted by CN or C;.¢-alkoxy, Ci_¢-alkoxy, C;.
s-haloalkoxy, Cs ¢-cycloalkyl, -C(0)O-C¢-alkyl, -(CR"R"™),-phenyl, wherein the
phenyl is optionally substituted by one or more substituent(s) selected from the
group consisting of:

halo, C;.6-alkyl optionally substituted by CN or halo, C;.¢-alkoxy;

R'and R" are H, Cy¢-alkyl, C1¢-alkyl-NR"'R", -C(0O)-Cy.¢-alkyl, -S(0),-C1.6-alkyl or OH;

R™ and R" are H or C¢-alkyl;

m is 1 to 6;

n is0to 4;

as well as pharmaceutically acceptable salts thereof.

Further, in a certain embodiment the compounds of the invention are those compounds
of formula (I-a) as described above, wherein
R'is H or,
-(CH3)m-R* wherein R" is aryl which is optionally substituted by one or more
substituents selected from the group consisting of:
halo, CN, Cyi¢-alkyl, Ci6-alkoxy, C;.6-haloalkoxy, -C(O)0O-C;¢-alkyl
and phenyl optionally substituted by halo, C;_¢-alkyl, C;_6-haloalkyl or
Ci.¢-alkoxy;
R*is  H or halo;
R3is H or C;¢-alkyl; and
R4, R’ and R® are H;
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as well as pharmaceutically acceptable salts thereof.
I n anot her enbodi nent, the conpound of fornula (I) are

w0 bgmoaesipounds wherein: A i stlSeI ected from (BOT/EPI)6/063846

(c) (d) or (e), and wherein is Hor, G- -alkyl
tlon L substituted by CN or, G -6- al koxy or, aryl

or nmenbered heteroaryl or, sulfonylaryl or,

as(x@éﬂz&)phnaﬂaacmhﬁc&]iyracd@@talbib salds el oal kyI 5 o0r 6

A TN R TR I AR T e

rmr el'sy I}S)bni}ménhethyblldahé@l 3-ybearbdreyl gpoolpn deansli,Atpiprgidine] ;
°6 o B Eos R zrps R b R P R ot dgne-1.4-

bipelh@llne] Q o-al kyI G - -hal oal kyI ok gl \(/\}hZ:rEO)riyhb .

oo g b Bé%%ﬁg@@%??a@ﬂ%ﬁbgm} REEReRe o

nDr el'gf(24hethg} ¢ -iKaN]-3nylfcathon€l) sl:afd[myllene—(l:,’ﬂ @rpahhtmey,,
t
oxo DrTeBRE D b b eeRep i oA o B el "

1'-[(6-chloro-1H-indol-3-yl)carbonyl]-2,3-dihydrospiro[indene- 1,4'-piperidine].

In a certain embodiment the compounds of the invention are those compounds of

formula (I-b):

(I-b)

R2
o)
6
R
N~ N
1/
R4
R'is H,

or is Cy.¢-alkyl optionally substituted by CN,
or is sulfonylaryl,
or is -(CH,) ,-R* wherein R* is:
OR,
CN,
NRR',
Cs.6-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CH,),»-(CO)-R", wherein R” is:
Ci.¢-alkoxy,
NRR',
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ring to which they are attached; R3 is Hor,- - halo
or, -(CO-RC, wherein Rc is Cl-6-alkyl, 5 or 6

woreesneeass het er ocycl oal kyl opti %gzill |y substit UPETEP3006/063846

C1-6-alkyl or Rcis -(CH2VNR' 11 or, C - -alkyl or

aryl, ch are al | ti tut
1 6- aI ky# Kﬁq( rﬁc%clo aall 10 Iésl me;p%ﬁ%g)h‘e%roaryl which
optionally sarbspudmﬁllgdub)gtmlﬁadibyone of inoeg Bor Rd is aryl
t.a 5 or 6 ne d, heterparyl, which are optionally
gulﬁstl?ntﬁoercfn%%?rgﬁg Z'alo 8%?8 ]‘r: allcyl or - -haloal kyl

Rdisi s Hpe or rmre of H, halo, G _6-alkyl or - -alkoxy
or tvvo R4 ry% Prm an oxo or dioxo bridge together
with tHe Bfﬁﬁ W ring to which they are attached; R5 is
H G _&-ial(G0)-RY, whesdin RR6: is H or -b-alkyl; R7 is H or
- S2- R whey.ei ngﬁe is G _6-alkyl or aryl; Rland Rl1l are

i ndependen Fﬁ/ &l ected fromH, Cr-alky! or -(COOC
1_6-al kyl ; -(0H3,-NRR}, 6; n is 0 to 4; as wel | as

TR TR BE kLo GETRL P8 SR8 RIS B B, or o

f or mul @ayg form @aéxb or dioxo bridge together with the phenyl ring to which they are
attached;

RCis H;

R’ is H or —SO,-R® wherein R® is Cy ¢-alkyl or aryl;

Bis halo, CN, Cy6-alkyl optionally substituted by CN or C;.¢-alkoxy, Ci_¢-alkoxy, C;.
s-haloalkoxy, Cs ¢-cycloalkyl, -C(0)O-C¢-alkyl, -(CR"R"™),-phenyl, wherein the
phenyl is optionally substituted by one or more substituent(s) selected from the
group consisting of:

halo, C;.6-alkyl optionally substituted by CN or halo, C;.¢-alkoxy;

R'and R" are H, Cy¢-alkyl, C1¢-alkyl-NR"'R", -C(0O)-Cy.¢-alkyl, -S(0),-C1.6-alkyl or OH;

R™ and R" are H or C¢-alkyl;

m is 1 to 6;

n is0to 4;

as well as pharmaceutically acceptable salts thereof.

Further, in a certain embodiment the compounds of the invention are those compounds
of formula (I-b) as described above, wherein
R' is H,
or is -(CHy)»-R* wherein R* is aryl, or 5 or 6 membered heteroaryl which are
optionally substituted by one or more subsituents selected from the group
consisting of:
halo, CN, Cyi¢-alkyl, Ci6-alkoxy, C;.6-haloalkoxy, -C(O)0O-C;¢-alkyl
and phenyl optionally substituted by halo, C;.¢-haloalkyl or C;¢-alkoxy,
ot is -(CH,)m-NR'R",
or is —(CHz)n—(CO)—Rb, wherein R” is aryl or 5 or 6 membered-heterocycloalkyl

which are optionally substituted by one or more B,
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compounds of fornula (1) enconpass the conpounds of
formulae (1- a), (I-b), (l-c¢), (Id) , (I-e) , (1-f) ,

w@ booghpoaasgl (1-h) as follows:- -3 - wher ei n RIT/ER20RB063846
and X are as defined herei nabo%% in connect| on with
formula (). enbo he conpounds of
t he |nven?1)18n 73 fﬁgie co eclarbnds forrrul a (l- a):

R}]erelnsH&mehaimtted line is either nil or a double

ond; is G- -alkyl optionally substituted
% Rborgl%ﬁlﬁmyl aryl, or is -(CH2)mRa wherein Ra
R CRJ;H &@NjalyR1R11, C3-6-cycloalkyl, 3 to 6
ggnbere - het erocycl oal kyl, aryl or 5 or 6 nenbered
eterodryl which are opti onaIIy substituted by one or

ROr e Bis Hor 1S9,-R°GHRRriOR) 15D, ¢- am&beaﬂyl Ro is:

B 5 SR Nirsarddon So ATEns SEATEEbEE X tr kg EY oatkoxy,

subst i Cys- hdob]l(ogn €; @chydTM]leyl,BC(BZOL(Sl (,QzﬂEylpl(CRﬁR@)anhehlyl wherein
hal o, t%% p?lenyl 13/ optionally substituted by one or more substituent(s) selected from
the group consisting of:

halo, C;.6-alkyl optionally substituted by CN or halo, C;.¢-alkoxy;
R', R" are independently selected from H or Cy.¢-alkyl;
m is 1to 6;
n is 0to 4,

as well as pharmaceutically acceptable salts thereof.

In another embodiment thereof,
R isH or,
-(CH3)m-R* wherein R" is aryl which is optionally substituted by one or more
subsituents selected from the group consisting of:
halo, CN, Cyi¢-alkyl, Ci6-alkoxy, C;.6-haloalkoxy, -C(O)0O-C;¢-alkyl
and phenyl optionally substituted by halo, C;.¢-haloalkyl or C;.¢-alkoxy;

R? is H or halo;

R is H or Cy¢-alkyl;

R* is H or halo;

R® is H;

R’ is H or -SO,-R® wherein R° is Cy_¢-alkyl;

m is 1to 6;
as well as pharmaceutically acceptable salts thereof.

The following compounds are examples according to the invention:

1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-1-(methylsulfonyl)-1,2-
dihydrospiro[indole-3,4'-piperidine];

1'-{[6-chloro-1-(3-fluorobenzoyl)- 1H-indol-3-yl]carbonyl }-1,2-dihydrospiro[indole-
3,4'-piperidine];
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R3is H or is CG-6-alkyl, or is -(CO-R C, wherein Rc

is: G _6-alkyl -(CHz)n-NR1R11 , R4 is is one or nore
w@boorHpodesd o, or - -al koxy opti ogﬁl 'y substit ut BATr/BY200H63846

or two R4 nay forn1an 0X0 or X0 bridge together

\I{—V|I {[E@hﬂ)ro oro nr%8y19 &ﬁj r@olg ?]%ﬁ %I?It 223 é&llygfosplro[lmdole—
Subpltpemdmm by CN or - -al koxy, - -al koxy, Cl1-

B RS i O kG 8P o AR R Rt Bl Feyrpivotinaote
S,Abpi@bmdnheﬂ by one or nore substituent(s) sel ected
LCRPSALFy 5" CLRAFRITIShIRD. Bh 2y S5l K lyrosotincoe
RiapigeRlihepre H, Cl-6-al kyl, C _6-al kyl - NRMRl v,

RSt 2o B 5 o PS8 Ry 300
widlydroasir@ietoikad dupipestling];accept abl e sal ts thereof.
2-[6-chloro-3-(1,2-dihydro-1'H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-
yl]-1-(3,5-difluorophenyl)ethanone;
2-[6-chloro-3-(1,2-dihydro-1'H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-
yl]-1-(3,4-difluorophenyl)ethanone;
2-[6-chloro-3-(1,2-dihydro-1'H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-
yl]-1-(2-fluorophenyl)ethanone;
2-[6-chloro-3-(1,2-dihydro-1'H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-
yl]-N,N-diethylethanamine; and

1'-{[6-chloro-1-(pyridin-2-ylmethyl)- 1H-indol-3-yl|carbonyl }-1,2-dihydrospiro[ indole-
3.4'-piperidine].

Preferred are the following compounds:
1'-[(6-chloro-1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine];
1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-
piperidine];

1'-{[6-chloro-1-(3,5-difluorobenzyl)- 1H-indol-3-yl]carbonyl }- 1,2-dihydrospiro[indole-
3,4'-piperidine];

1'-{[6-chloro-1-(3-fluorobenzyl)- 1H-indol-3-yl]carbonyl }-1,2-dihydrospiro[indole-3,4'-
piperidine];
2-[6-chloro-3-(1,2-dihydro-1'H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-
yl]-N,N-diethylacetamide;
2-[6-chloro-3-(1,2-dihydro-1'H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-
yl]-N,N-dimethylacetamide;
2-[6-chloro-3-(1,2-dihydro-1'H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-
yl]-1-pyridin-2-ylethanone;

1'-{[6-chloro-1-(pyridin-3-ylmethyl)- 1H-indol-3-yl]carbonyl }- 1,2-dihydrospiro[indole-
3,4'-piperidine];
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Further, in a certain enbodi nent the conpounds of the
i nvention are those conpounds of formula (I1- a) as

walemcroidsesl above, wherein Rl is%#—l_ or, -(CH 2) nPEHEP2006/063846
0

wherein Ra is aryl which is op nally substituted by

one pr_nore substituents selected.fromthe gro
consist R FBRaiE Bige R ERUR By et gl se compounds of
Grmedd@logal koxy, -C(O O C 1_6-al kyl and phenyl
optionally subsiituted by halo, Cl-6-alkyl, G -
-hal oal kyl or Ri{-O alkoxy; R2 is Hor halo; R3 is Hor
Q 6-alkyl; and B& X5 and R6 are H - - mis 1 to 6; as
wel | as phar mag tal | yyacceptabl e salts thereof. The
fol |l owi ng conpodgdsar e /exanpl es according to the
invention: |"-[(
1- benzyl - 2- net hyIN{H
|, 4" -piperidinl; 1'\ [(1-
2-met hyl - | Hi ndol - 3- W) car bonyl
dene- 1,4'- piperidine] ; I'-
| H i ndol - 3-yl ) carbonyl ] spiro]
r-[(2-methyl -1 Hindol -3-yl)car
pi peri di ne]; 4
r-[(6-ch|oro-|FLindoI-S-yI)caP%onyl]spiro[indene-l,4'-
pi peridine]; and
R'is H,

or is Cy.¢-alkyl optionally substituted by CN,

é?hydrqg@iro[in
benzyl -

-1, 4" -pi peridine];
] spiro[indene-1,4"-

or is aryl, 5 or 6 membered heteroaryl or sulfonylaryl which are optionally
substituted by one or more B,
or is -(CH,) ,-R* wherein R* is:
OR,
CN,
NRR',
Cs.6-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CH,),-(CO)-R" wherein R” is:
Ci.¢-alkoxy,
NRR',
4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which
are optionally substituted by one or more B,
or R! and R’ together with the indole ring to which they are attached form a 5 or
6 membered heterocycloalkyl which can be substituted by =O;
R*is  one or more of H, halo, Cy.¢-alkyl optionally substituted by -NR"R", C.¢-
alkoxy;
R’is H,
or is Cy¢-alkyl,
or is halo,
or is -(CO)-R®, wherein R is:
Ci¢-alkyl,
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-[(6-chl oro-1 Hindol -3-yl)carbonyl]-2, 3-di hydrospi ro]
i ndene-1,4" -piperidine]. In a certain enbodi nent the

waeeopoossss of the invention are,ihose conpoundBCDEP2006/063846

formula (I1-b): RLis H or is ©- -alkyl optionally

substitute r is sulfonylaryl, or is -(CH
2) m Ra ShetgtRRg! ORL, ON, NRIR11.

C3- 6- cycloa[KM%, RFRB 6 menber ed- heterocycloalkyl
aryl or hetero
oot ona "y 0t BBy SRR httelel sBisFuged prgr gatko:
) - R pnabemeiraioRH, h£0 oG G-atdok@wptiondRY Rilstifuted b§OH, or two R*
nenbered etero cIo

K
et or 0By IO rangt Pk artaivath R BuEPRERENpien tney are
nor e BittdcRed;s one or nore of H, halo, Cl-6-alkyl; R3

iB H Rilo IﬁHz, Cis- aszyl%pflonarlly sgbsu{u% b)BCﬁ' orva 6 aﬁkoxyR& e-alkoxy,
C1.¢-haloalkoxy, Cs.6-cycloalkyl, -C(0)O-Cy.¢-alkyl, -(CR"R™),-phenyl, wherein
the phenyl is optionally substituted by one or more substituent(s) selected from
the group consisting of:

halo, C;.6-alkyl optionally substituted by CN or halo, C;.¢-alkoxy;

R'and R" are H, C¢-alkyl, C1¢-alkyl-NR"R", -(CO)O-C.¢-alkyl, -C(O)-NR"R", -C(0)-
C1e-alkyl, -S(0),-Cy6-alkyl, -S(0),- NR'R™;

R™ and R" are H or C¢-alkyl;

m is 1 to 6;

n is0to 4;

as well as pharmaceutically acceptable salts thereof.

In a further embodiment thereof,
R'is H or,
Ci.s.alkyl optionally substituted by CN or,
-(CH3)m-R* wherein R" is aryl which is optionally substituted by one or more
subsituents selected from the group consisting of:
halo, CN, Cyi¢-alkyl, Ci6-alkoxy, C;.6-haloalkoxy, -C(O)0O-C;¢-alkyl
and phenyl optionally substituted by halo, C;.¢-haloalkyl or C;.¢-alkoxy;
R*is  H or halo;
R3is H, C,¢-alkyl or,
-(CO)-RS, wherein R® is 5 or 6 membered heterocycloalkyl optionally substituted
by Cr¢-alkyl, or R®is -(CHy),-NRR";
R*is  H, halo, Ci.6-alkoxy or two R* may form a dioxo bridge together with the phenyl
ring to which they are attached;
R’ and R" are independently selected from H, Cy.¢-alkyl and -(CO)O-C¢-alkyl;
m is 1to 6;
n is 0to 4,
as well as pharmaceutically acceptable salts thereof.

The following compounds are examples according to the invention:
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C _6-alkyl -(CHz)n-NR1R11 , R4 is is one or nore of H,
hal o, or - -alkoxy optionally substituted by OH, or

wo 2 7Bdeesmy form an oxo or di ox&:ﬂ bri dge toget heeT/®P1006/063846

the phenyl ring to which they afe attached; R6 is H

[(;l]ﬂenzy?—éﬁnstgygl 1&@@{ £ 8@{,3['?%%%3? g—l—sgbrg i( ¥ng§1r6n 31 é}N p1per1d1n] -

B)Jrone -al koxy, - -al koxy, Cl- 6-hal oal koxy,

Ry b G ey wee S gponytl-1H-

Bnalblsﬂi}ﬂ}bhenieimyrﬂene or nore substituent(s) selected

e bl @it PR B B> Al L e Bk g syrarbonsi- 14

Rilahd- beitopamemH,ﬂeCl 6-al kyl, G _6-al kyl - NRTRI v,

KA O ﬁwe%f&é@%ﬂé@1%12%159-@eﬂwﬁf>56metﬁ%YfJihdR%%ﬂ%yﬂsa§b°nﬂ>
9| dpirap2- bét&bf(ﬁﬁ@ﬂt4'-@qidrlydlrﬂ€3}eﬂé able salts t her eof .
T inEena B Rs BRScamal b BRRGRa el ooy gt Hrol2
basofurbed appeeidingteosd;n RL is H,
5-bromo-1'-{[6-chloro-1-(2-fluorobenzoyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;
5-bromo-1'-{[6-chloro-1-(2,3-difluorobenzoyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;
5-bromo-1'-({6-chloro-1-[(3,5-difluorophenyl)sulfonyl]- 1H-indol-3-yl Jcarbonyl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-one; and
1'-[(1-biphenyl-3-yl-6-chloro- 1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-

piperidin]-3-one.

Preferred are the following compounds:
1'-[(6-chloro-1H-indol-3-yl)carbonyl]-6-methoxy-3H-spiro[ 2-benzofuran-1,4'-
piperidin]-3-one;

6-chloro-1'-[ (6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidin]-
3-one;

1'-({6-chloro-2-[ (4-methylpiperidin-1-yl)carbonyl]- 1H-indol-3-yl jcarbonyl)-5-fluoro-
3H-spiro[2-benzofuran-1,4"-piperidin]-3-one;

6-chloro-3-[ (5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yl)carbonyl]-1H-indole-2-carboxamide;

6-chloro-N-[2-(dimethylamino)ethyl]-3-[ (5-fluoro-3-o0xo-1'H,3H-spiro[ 2-benzofuran-
1,4'-piperidin]-1'-yl)carbonyl]- 1H-indole-2-carboxamide;
1'-{[6-chloro-2-(piperazin-1-ylcarbonyl)- 1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;

1'-{[6-chloro-2-(morpholin-4-ylcarbonyl)- 1H-indol-3-yl]carbonyl }-5-fluoro-3H-

spiro[ 2-benzofuran-1,4'"-piperidin]-3-one;

1'-({6-chloro-2-[ (4-methylpiperazin-1-yl)carbonyl]-1H-indol-3-yl jcarbonyl)-5-fluoro-
3H-spiro[2-benzofuran-1,4"-piperidin]-3-one;



10

15

20

25

30

35

or is -(CH2)mRa wherein Rais aryl, or 5 or 6
menbered heteroaryl which are optionally substituted

Wh00008688 nOre subsituents sel %ct ed fromthe PXCDEP2006/063846

consi st ng of haI o, CN, Cl-6-alkyl, Cil-6-al koxy,

O%I;(i hal y su 1?%%86;3 )ﬁ%g%nyl . 'brgrl?%gl%glsf%ly?[zol%enmfuran L4
ﬁbeﬁdiaﬂ%eoq;ﬁ, or is -(CH 2) 11-NRLR11, or is -(CH

N N N R —
Smlnsiituted by one or more B,or is -(CH 2 (CO -Rb

LB el ATy T ek BB Sy benofuran1.4-
p@@dﬁ]@h@reel n Re is G _6-alkyl or aryl; Bis halo,
g% 1 2 SR 980 1 SHRE L S0 P eppotirn 1.
pipefNie] B-dneh- al kyl, - (CRnRI v) n-phenyl, wherein the
B0, SR RARR: B LSRRI By penotran
hal-pipe@ilin]-3abdey| optional | y subst ituted by CN or hal o,
j)'f(_{%!Eﬁ@)}glkg%,}i—cﬁgh}or%%ﬁ}enyﬂ ?]eﬂ&|1Xdosl§—)%?cta?gorfyﬁ)9§[ﬂl—l_lspiro[2—
benzofuran-1,4"-piperidin]-3-one;

1'-{[6-chloro-1-(3-fluorobenzoyl)- 1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;

1'-{[6-chloro-1-(2-fluorobenzoyl)- 1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;

1'-{[6-chloro-1-(3,5-difluorobenzoyl)- 1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;

1'-{[6-chloro-1-(2,3-difluorobenzoyl)- 1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;
1'-({6-chloro-1-[(3,5-difluorophenyl)sulfonyl]-1H-indol-3-yl jcarbonyl)-5-fluoro-3H-
spiro[ 2-benzofuran-1,4'"-piperidin]-3-one;

5-bromo-1'-{[6-chloro-1-(3-fluorobenzoyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;
5-bromo-1'-{[6-chloro-1-(3,5-difluorobenzoyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;
1'-[(1-biphenyl-2-yl-6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-
piperidin]-3-one;

1'-{[1-(biphenyl-3-ylcarbonyl)-6-chloro- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;
1'-[(1-{[4-amino-2-(methoxymethyl)pyrimidin-5-yl]methyl }-6-chloro-1H-indol-3-
yDcarbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one;
1'-({1-[(4-amino-2-methylpyrimidin-5-yl)methyl]-6-chloro- 1H-indol-3-yl Jcarbonyl)-5-
fluoro-3H-spiro[2-benzofuran-1,4'"-piperidin]-3-one;
1'-[(7-chloro-1-0x0-1,2,3,4-tetrahydropyrazino[ 1,2-a]indol-10-yl)carbonyl]-5-fluoro-
3H-spiro[2-benzofuran-1,4"-piperidin]-3-one;
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mis 1 to 6; nis O0to 4; as well as pharmaceutically
acceptabl e salts thereof. In another enbodi nent

wo bereafess RL is H or, -(CH 2)m£ga wher ei n Ra | BCHER1006/063846
b

which is optionally substituted by one or nore

T B A SN SRR DB
3H(S@Iql;bénzﬁflﬂhlk)ll4' [pénrihﬂnybnmpt ionally substituted
I I

o0 P g SRRy el o s At T P I 1
) arbenSORZNRnethelr EﬁlnnMeIQScaﬁﬁo)ﬁnaﬂégyl mis 1 to 6; as

t bl I t.h . Th
oot ahpbarbe. etk RafgPde 4tutRal Ag P FRLT
ylbnaehsrtnyﬂnN [2- (-n[m(thylarh&mz)Mhyl}lrlmiatﬂdy)le-}carboxamlde hydrochloride;
gf{'ﬁ);gf' B [r(ﬁlffu‘ég‘% ¢ IIH35I ﬁéf"e[g% WLEQY W) ipdiiding-1-
15 c{a&lﬁm@ﬂ'ﬂl— Hﬂancﬂol(13yII}INI-(DI-(Dﬂ)ﬁ[EZlWI{r)lmIOD'bthylﬂm;btaﬁn&é haar bony
&}{6 ChFOI‘ -3- [)I foxor II:I%H SplI‘O[S benzofuran-1,4'-piperidin]-1'-yl)carbonyl]-1H-

indol-1-yl}-N-[2-(dimethylamino)ethyl]acetamide.

Particularly preferred are the following compounds:

1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-6-chloro-3H-spiro[ 2-benzofuran-1,4'-
piperidin]-3-one;

1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-4-fluoro-3H-spiro[ 2-benzofuran-1,4'-
piperidin]-3-one;

1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-6-methoxy-3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-one;

1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-5-methoxy-3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-one;
1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-7-chloro-3H-spiro[ 2-benzofuran-1,4'-
piperidin]-3-one;

1'-[(6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one;
1'-[(6-chloro-1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4"-piperidin] -
3-one;

1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-
piperidin]-3-one;

6-chloro-3-[ (5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yl)carbonyl]-N,N-dimethyl- 1H-indole-2-carboxamide;

tert-butyl {2-[({6-chloro-3-[(5-fluoro-3-0x0-1'H,3H-spiro[2-benzofuran-1,4'-
piperidin]-1'-yl)carbonyl]-1H-indol-2-yl Jcarbonyl)amino]ethyl jmethylcarbamate;
6-chloro-N,N-diethyl-3-[ (5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-
yl)carbonyl]-1H-indole-2-carboxamide;
1'-{[6-chloro-2-(piperidin-1-ylcarbonyl)-1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-

benzofuran-1,4"-piperidin]-3-one;
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w0 kdologassgli hydr ospi r o[ i ndol e-

3, 4" -pi peridine];

"-{[6-chloro-I-(2-fl uorobenzoyl )-I H-i ndol - 3-yl ] car bon
pi peri di ne] PCT/EP2006/063846
r-I fo-chloro-I-CS*-difl uoroben%oy(}l H i ndol - S-yl j carbo

hyd f : .

P penaira e R o T PG ot a0 PP LE S48 pprgdionole-
ﬁ!ébpiplmhdﬂn] Z-alichydr ospi ro[ i ndol e- 3, 4' - pi peri di ne] _
#—_{é—%}?}}t%— l ﬁ)xp)l[ﬁgl%gls splro[blf)e{lg&nrearr]lyi )fspl'{lpér? J ]1 %- Ibno%g)/l]—lH—
thidold+ydppopannindle] e- 3, 4' - pi peri di nej;

-[.6-¢ch -3-(d, 2~di h - | o g1
fes o Gr paliDn -4 o ST Binep ragt pipsrigin- Y ncingnah- 1H-
j,nldb}-llyl}@acttimdﬁléj uor ophenyl ) et hanone;

PR ag ekt s s e b e Gdres R Wrgpirg 2

yénzofdraf-3,4pipefidingrHpikenyl ) et hanone;

F e pfaorens s B pUapiis bR pid e piperidinl-

$loher | - (2- f | uor ophenyl ) et hanone;

BB Ragrer SOl L ssmbenyi P misokgenoturan-
y Ul pipbtidNngli3esdey| et hanamni ne; and

5)';;]{]; {3}6011 o?é—ﬂg@% é&]ﬁé{rﬂlb%h?qyﬁdﬁl én(tlcg i &1] %r}_‘é) e‘;})}{ro 2- genzofuran—
Paepperigid|-3rénd; he fol | owi ng conpounds: _

h';—{li&%ﬁ]é)%gllg 3 Sp%h:a;g h@ﬁ)_—ﬂ{zl%g(rﬂt—)?—gﬁlce]rf)(l)ny%f—gflt% PZQ' Benzofuran—
1,4'-piperidin]-3-one;

1'-{[6-chloro-1-(3-fluorobenzyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-1,4'-
piperidin]-3-one;

1'-({6-chloro-1-[2-(3-fluorophenyl)-2-oxoethyl]- 1H-indol-3-yl Jcarbonyl)-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;
1'-({6-chloro-1-[2-(2,5-difluorophenyl)-2-oxoethyl]-1H-indol-3-yl jcarbonyl)-3H-
spiro[ 2-benzofuran-1,4'"-piperidin]-3-one;

1'-{[6-chloro-1-(3,5-difluorobenzyl)- 1H-indol-3-yl|carbonyl }-5-fluoro-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;

1'-{[6-chloro-1-(3-fluorobenzyl)- 1H-indol-3-yl|carbonyl }-5-fluoro-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;

1'-({6-chloro-1-[2-(3-fluorophenyl)-2-oxoethyl]- 1H-indol-3-yl Jcarbonyl)-5-fluoro-3H-
spiro[ 2-benzofuran-1,4'"-piperidin]-3-one;
5-bromo-1'-{[6-chloro-1-(3,5-difluorobenzyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;
5-bromo-1'-{[6-chloro-1-(3-fluorobenzyl)-1H-indol-3-yl|carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;
5-bromo-1'-({6-chloro-1-[2-(3-fluorophenyl)-2-oxoethyl]-1H-indol-3-yl Jcarbonyl)-3H-
spiro[ 2-benzofuran-1,4'"-piperidin]-3-one;
1'-({6-chloro-1-[2-(2-fluorophenyl)-2-oxoethyl]- 1H-indol-3-yl jcarbonyl)-3H-spiro[ 2-

benzofuran-1,4"-piperidin]-3-one;
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-[ (I -benzyl -2-met hyl -1 Hindol -3-yl)carbonyl]-1,2-dih
ydrospi ro[indol e-3,4' - piperidine] ;

w0 2007006588 or o- | - CS"-di f| uor obenzy”-1 H i ndol - S- p¢T/EP2006053846

yl J-1~-di hydr ospi rof i ndol e- 3, plperldlne]

BT e N e S
1{0$Qd)hhmfmraﬁ ](41' #pdidiydBonk; H

1'S§f6r ﬁl{o@ﬂl ('gt% g %&gﬁq?g—g-%&glé S RN o 51 99 fukran-1,4'-

gipkhdin3esme; 3- (I 2-di hydro-|

}'Fﬁ%—fcﬁ{oké‘—ﬂ?(i%e? ?—g&ié{lﬁ Zafl.lertllllylf li[ll PQ% grbonyll} %lqlosplro[Z—

Bet{z_fiﬁﬁlmlﬂ[%-pﬁ)eflﬂnﬂ Jomydro-1 H

}'?ﬁf E—Ecﬁiokg—ﬂ?(l&»e Iﬁg@ﬁ@ig%égglg%ﬁéoéthyl) YhCeRBes: %rh] Carlbonyl? el §p|ir0 [2-

ber{zb irradH1 @r-piperid oy £3-0hd)- 3- yI nmet hyI )-I H-i ndol - 3- yI ] Car b

I Bshlos i Easn AR St it LF RO R cppordi- -

mﬁMW%HNﬁMmMM%mﬁ&mnMa(Lﬁ) RLis H or is

e St O A A e Dol L o 1

bi-ona)- NyN slidisiladetingide;oy one or nore B,

1'-{[6-chloro-1-(piperidin-1-ylcarbonyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-

benzofuran-1,4"-piperidin]-3-one;

tert-butyl {6-chloro-3-[(3-oxo0-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-

yl)carbonyl]-1H-indol-1-yl Jacetate;

1'-[(6-chloro-1-pyridin-2-yl-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-

piperidin]-3-one;

1'-[(6-chloro-1-pyridin-2-yl- 1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-

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

1'-({6-chloro-1-[(2-methylpyridin-4-yl)methyl]-1H-indol-3-yl Jcarbonyl)-5-fluoro-3H-

spiro[ 2-benzofuran-1,4'"-piperidin]-3-one;

1'-({6-chloro-1-[ (6-chloropyridin-3-yl)methyl]-1H-indol-3-yl Jcarbonyl)-5-fluoro-3H-

spiro[2-benzofuran-1,4'-piperidin]-3-one;

1'-({6-chloro-1-[(3-chloro-6-methylpyridazin-4-yl)methyl]-1H-indol-3-yl Jcarbonyl)-5-

fluoro-3H-spiro[ 2-benzofuran-1,4'"-piperidin]-3-one;

1'-{[6-chloro-1-(pyridin-4-ylmethyl)- 1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-

benzofuran-1,4"-piperidin]-3-one;

1'-{[6-chloro-1-(2-pyridin-4-ylethyl)-1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-

benzofuran-1,4"-piperidin]-3-one;

1'-{[6-chloro-1-(pyridin-4-ylmethyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-

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

1'-{[6-chloro-1-(2-0x0-2-pyridin-2-ylethyl)- 1H-indol-3-yl]carbonyl }-5-fluoro-3H-

spiro[2-benzofuran-1,4'-piperidin]-3-one;

1'-({6-chloro-1-[2-(5-methyl-2-phenyl-1,3-0xazol-4-yl)-2-oxoethyl]- 1H-indol-3-

yl}carbonyl)-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one;
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or is -(CH2)mRa wherein Ra is: ORL, CN, NRLR11,
C3-6-cycloal kyl, 4 to 7 nenbered- het erocycl oal kyl ,

w@eyl/ooqss 5 or 6 menbered hetergaryl which ar ePCT/EP2006/063846

optionally su_bstituted by one nDreB or is-(CH2
RSl PP AR o
batzefuran -y |4'-pipicciding R oot | onal I y S ubst ituted by one or
TS e L1 ST RO e ggeh
Hgdae @oylc 1 ldah &oyll 1-viHN N - maf\etlbﬁacsmhsﬂe t ut eld by =0; R2 is
8056 Rh P2 Blfb o o G054 S8Hbn s oy
Pirdh2-dekydfuraar1 4'spipaidin]-8tones - (CO) -R C, wherein Rc

H@{. [6—%1111_0(1):6—%'—(kp>§%idfn(— gﬁrﬂaﬁ)wﬁjlﬁ]—'gﬁ dol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-one;

1'-{[6-chloro-1-(pyrazin-2-ylmethyl)- 1H-indol-3-yl|carbonyl }-5-fluoro-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;
1'-{[6-chloro-1-(pyrimidin-5-ylmethyl)-1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;

3-{6-chloro-3-[(5-fluoro-3-0xo0-1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-
yl)carbonyl]-1H-indol-1-yl Jpropanenitrile;

tert-butyl {6-chloro-3-[(5-fluoro-3-oxo-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-
yl)carbonyl]-1H-indol-1-yl Jacetate;

1'-{[6-chloro-1-(2-morpholin-4-yl-2-oxoethyl)- 1H-indol-3-yl]carbonyl }-5-fluoro-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-one;
1'-({1-[(4-benzylmorpholin-2-yl)methyl]-6-chloro- 1H-indol-3-yl jcarbonyl)-5-fluoro-
3H-spiro[2-benzofuran-1,4"-piperidin]-3-one;

1'-({6-chloro-1-[ (5-methylisoxazol-3-yl)methyl]- 1H-indol-3-yl Jcarbonyl)-5-fluoro-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-one;
1'-({6-chloro-1-[2-(4-methylpiperazin-1-yl)-2-oxoethyl]- 1H-indol-3-yl Jcarbonyl)-5-
fluoro-3H-spiro[2-benzofuran-1,4'"-piperidin]-3-one;
1'-{[6-chloro-1-(pyridin-2-ylmethyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-one;
1'-({6-chloro-1-[(5-cyclopropyl-2-methyl-1,3-0xazol-4-yl)methyl]-1H-indol-3-
yl}carbonyl)-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one;
1'-({6-chloro-1-[(1-methyl-1H-imidazol-5-yl)methyl]- 1H-indol-3-yl jcarbonyl)-5-
fluoro-3H-spiro[2-benzofuran-1,4'"-piperidin]-3-one;

1'-({6-chloro-1-[ (3-methylisoxazol-5-yl)methyl]- 1H-indol-3-yl Jcarbonyl)-5-fluoro-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-one;

1'-({6-chloro-1-[(1,5-dimethyl- 1H-pyrazol-3-yl)methyl]-1H-indol-3-yl jcarbonyl)-5-
fluoro-3H-spiro[2-benzofuran-1,4'"-piperidin]-3-one;
1'-({6-chloro-1-[(3,5-dimethylisoxazol-4-yl)methyl]- 1H-indol-3-yl Jcarbonyl)-5-fluoro-
3H-spiro[2-benzofuran-1,4"-piperidin]-3-one;



10

15

20

25

30

35

-(CH 2)n-NRRI v, 5 or 6 nenbered heterocycl oal kyl
optionally substituted by G- -alkyl; R4 is one or

woreoog/oadesd, hal o, or - -al koxy g(gtl onal | y SubspCT/BP®A6/063846

by OH, or two R4 nay form an o or di oxo bridge

Ls E ed)” ViﬂBf(5 g Clr:mieﬁl Xagfoh- 5%9{{1%5@% i on%qlaf Hjcarbonyl)-5-

ﬁmdmt?ofﬁupﬁd[leyen@bfumn 1 A~ pjplen&m;l 3-ona@l koxy,

b R Ry oS Rar LRSS il Phoro 3t

Mmmmi(ﬁdrabyl cﬁr];&pmdmpB&)nsubst ituent(s) sel ected

SrPshiFe J Qi RuBrRiE R D5 BkmaP el Sinddios- afialing - -gpigor2

RrlzoArren -H4' @ﬂpeﬁdaj]kybne G _6-alkyl-NR1R v, -(COOC

Fetbio 1 SN o i Tt St oo
ﬂﬁor@BB&sﬁirkl’)@l—benﬁbfumrﬂ: 1 4bpperidin| S-Gh@ 4; as Wel | as

P PR b3 e PR x-S ©- o K 4 gfhegipin -1
gipdairioaral]- yH snidxsit - qumedlybyycﬁ]éropyl] ac«ét@iﬂtﬂ])e[n Ra wherein

ﬁg[l(é hﬁorg 1- WP I(%l%tﬂos)’iyr%%ﬁlyﬁngylcfo ropy ?rgeltltlylﬁ (fﬁ Xolo ?/1) ga{rbonyl] 3H-
spiro[2-benzofuran-1,4'-piperidin]-3-one;

[1-({6-chloro-3-[(3-0x0-1"H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-yl)carbonyl]- 1H-
indol-1-yljmethyl)cyclopropyl]acetonitrile;
1'-({6-chloro-1-[2-(tetrahydro-2H-pyran-4-yl)ethyl]-1H-indol-3-yl Jcarbonyl)-5-fluoro-
3H-spiro[2-benzofuran-1,4"-piperidin]-3-one hydrochloride;
1'-({6-chloro-1-[2-(tetrahydro-2H-pyran-4-yl)ethyl]-1H-indol-3-yl Jcarbonyl)-3H-
spiro[ 2-benzofuran-1,4'"-piperidin]-3-one;

tert-butyl 2-({6-chloro-3-[(5-fluoro-3-oxo0-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-
1'-yl)carbonyl]-1H-indol- 1-yl jmethyl)morpholine-4-carboxylate;

tert-butyl 2-({6-chloro-3-[(3-oxo0-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yl)carbonyl]-1H-indol-1-yl jmethyl)morpholine-4-carboxylate;
1'-{[6-chloro-1-(morpholin-2-ylmethyl)-1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one dihydrochloride;
1'-{[6-chloro-1-(morpholin-2-ylmethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one hydrochloride;

2-{6-chloro-3-[ (5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yl)carbonyl]-1H-indol-1-yl Jacetamide;

2-{6-chloro-3-[ (5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yDcarbonyl]-1H-indol-1-yl }-N-methylacetamide;

1'-{[6-chloro-1-(2-0x0-2-piperazin- 1-ylethyl)- 1H-indol-3-yl]carbonyl }-5-fluoro-3H-
spiro[ 2-benzofuran-1,4'"-piperidin]-3-one;

1'-{[1-(3,5-difluorobenzyl)- 1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-one;

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

piperidin]-3-one;
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subsituents selected fromthe group consisting of:
hal o, CN, C1-6-alkyl, C1-6-al koxy, Cl-6-hal oal koxy,

WO g(00paes8 1- 6- al kyl and phenyl gfti onal | y subspet/EP®d6/063846

by halo, G - -hanaIkyI or - -alkoxy; R2 is H or halo;

S At R bt spb R S P Eh el 3.8 Blbonyl-

Qi(inéd)]kylyl}a@tanﬁdelaad (CH2VNR 1R11 ; R4 is H halo,

k orm I OX brdeto et.hgr
Gaon P ey PR S AR s Bt S R B
Rldarborgl]i- Ndepévidiepit N, Nséihecli atefandde.H, G - -al kyl and
-(COOC16-alkyl; mis 1to6; nis Oto 4; as well
as pharnmaceutically acceptable salts thereof. The
f ol | bma ogtaio aqpbodidsenarie @xanuings ofthedn dinmgntade thoge compounds of
' nvelﬂt' o(ﬁ; r-[(l-benzyl-2-nethyl-I1Hindol-3-yl)carbonyl
fo-r g o[ 2- benzofuran-1, 4" -pi peridin]- 3-one; 4-

{6-chl oro-3- [{£3- OXO | ' H, 3H spi ro[ 2- benzof ur an-

-piperidin -yl)carbonyl] -1H ndol -
it 2- {6 chloro 3- [(3-oxo0-
I'H,3H—spiro[2tk (A- |, 4" -piperidin] -
' -yl)carbonyl] i | - I}propanenltrlle
r-({l-[2-(3, 4-di
| -1 H i ndol -3-y1I{]}/é\<Ia Honyl ) -

(I-d)

wherein
R'is H,
or is Cy.¢-alkyl optionally substituted by CN,
or is aryl, 5 or 6 membered heteroaryl or sulfonylaryl which are optionally
substituted by one or more B,
or is -(CH,) ,-R* wherein R* is:
OR,
CN,
NRR',
Cs.6-cycloalkyl, 3 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CH,),-(CO)-R" wherein R” is:
Ci.¢-alkoxy,
NRR',
4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which
are optionally substituted by one or more B,
or R! and R’ together with the indole ring to which they are attached form a 5 or
6 membered heterocycloalkyl which can be substituted by C(O)O-C,6-alkyl
or Cie-alkyl;
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3H- spi ro[ 2- benzof uran-1, 4' - pi peridin] -3-one;
-{[| - (4-et hoxyphenyl)-5-nmet hoxy- 2-nethyl -

wo bbo7nekoks 3- vl ] car bonyl } - 3H spi %_[ 2- PCT/EP2006/063846

benzof uran-1, 4" - pi peri din] -3-

2 b - I b )-1Hindol - 3-yl
?clg: ggﬁrﬁr(}r{% sg:Hr)?Jl é ﬁﬁ%]??nq gﬁﬁ(igzoy le per: gl ?1] Y
R3BisoneH,

5-b hI l-(2,3-difl b [)-1Hindol

r onp-. Eé%%ﬁ‘}y oro-1-( i fluoro enzoy ) i ndo

- 3-yl ]%a? ’3H spi ro[ 2- benzof uran-| - pi peridin]
- 3- onejr 1s -(CO)-R", wherein R is Cy_¢-alkyl, or - (CH2)n NRR11

ﬁ;g ol - _0913 ég giog%%@ﬁﬁg‘%&rr gf—%kfongj co)f)t%)na‘fl Yoshdian ¥y dPﬂ-or two R

2 benzebyfan: dn dko- @i qiexa tehidye te@tlomevithathd phenyl ring to which they are
-[ (1 -Eafghcgnyl - 3-vyl -6-ch| oro-| Hi ndol - 3-yl ) carbonyl | -

3H— Spl enzofuran-1,4"'- piperidin] -3-one.

Rt ef erfseﬁom§1 the foll ovm ng conpounds:

F(ﬁ [ (6 Glaﬂ%‘?gpg?'}fil}’)s‘glﬁﬁl utg%i)%ﬁgl or él 6-a oxyH-Cl 6 alkoxy,
6- chl OCpg—halb (ﬂﬁox}h [Cok-0ydlbhliyd do](o%w:])(,eakﬁpm ¢RI'R3} g §lowherein
2 o GO iR B R iy Sub A lgeped from
ndol - .3t-11)élgr@fpélxmiﬂ1ﬂg 5t f 1 uor o-
o oPor o Gzl AT ho s R BY 608, . p-atkony
1_1’3dridsvl a&@HZCb@aH@f @'i aklyl- N’R“‘RfvpeCOdorﬂir &ky1, a@d)aNRIR”, -C(0)-

| H 1 pdol o2& P S 5.0),- NR¥RY or OH:
R™ and R" are H or C¢-alkyl;
m is 1to 6;
n is0to 4;

as well as pharmaceutically acceptable salts thereof.

In a further embodiment thereof,
R'is H or,
Ci.s.alkyl optionally substituted by CN or,

-(CHy)m-R* wherein R* is C;.¢-cycloalkyl, aryl, or 5 or 6 membered heteroaryl
which are optionally substituted by one or more substituents selected from
the group consisting of:

halo, CN, Cy6-alkyl, Ci6-alkoxy, -C(O)O-C;¢-alkyl and phenyl
optionally substituted by halo, C;_¢-alkyl C;_6-haloalkyl or C;_¢-alkoxy,
-(CH2)m-NR'R" or,
—(CHz)n—(CO)—Rb, wherein R” is aryl;
R%is H, halo or C;.¢-alkoxy;

R’ is H or,
-(CO)-R", wherein R® is C;_¢-alkyl or,
Ci¢-alkyl;

R* is H or halo;

R’ is H or aryl;
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6- chl oro- N-[ 2- (di et hyl am no) et hyl ] -3-[ (5-fl uor o- 3- 0xo0
-1 H,3H spiro[ 2-benzofuranl, 4'-piperidin] -

wo 200yl0)6588 bonyl ] - | H i ndol e- 2-$€r boxam de; PCT/EP2006/063846

' -{[6-chl oro-2-(pi perazin-1-ytcarbonyl)-I|Hindol - 3-yl

carbonyl }- 5-f1 yor o- 3Hspi ro[ 2-
gear?flct}?ﬁ%é-l‘l??ﬁw-’pi peridin] -3-one;
m { [ 6-6hHItovo- 2- (mor phol i n- 4-yl car bonyl ) -1 H i ndol - 3-yl ]

car bonyl.} - 5-f1 uor o- 3Hspi r of
2- benz%pﬁ?gh-l , 4" -piperidin] -3-one;

s Wl basgihlaon aceRtif | 14-an0eb taplpajpethastiofi- | - yl ) car bonyl | -1 H-i

ndol - 3-yl }car bonyl ) - 5-f | uor o-

3H- spi ro[ 2- benzof uran-1, 4' - pi peridin] -3-one;

The [ollowirenam po2ndehieyekath ek agbotdide ol the arveoriyi:] - 5- br ono

i3 SRLPL25 BR0P O AN L e BRES e 612 benzofuran-1 4-
pipbtidimet;| H i ndol - S- y~car bonyy- SH spi rof | - benzof uran-1*
“-piperidin] - 3-ope; : .

1 b oo P 3P iRy SRR o e fren
yulpipktigiper; o[ 2- benzof uran-1,4' - piperidin] -3-one;

c =465 ehloro-1-(2-fluorobenzayl ).- | Hi ndol.- 3yl rhon
e b apenpe o ptiPiS P A A Corrti Ry Tidgd Y MRibony-
BH-spir6F T bbrobarrhn (12 -pipdiildinepy obenzoyl ) - | H-i ndol - 3-yl ] ca
E'g[f(E%Lf-Ezﬁﬁhﬁf’o’p‘h%[ly%)'-?%f‘t%%fzgf-i‘-@i] iyl -2 PR REN LM dot-3-yiycarbonyl]-
BH(spGoEhbaroflrad (13 piptrilinepy ophenyl ) sul fonyl ] -1 H i ndol
13 ¥ LSRR IE et SRS Blefior SR BRID SRR 1.8 oxRiR S 1 bty 11

3 ! .
1ndbl-8-yelehu®o oyl -3(B it rbehastanyt ).4' gibéridad]; 3- yI ] car bony
1Rl PR R0 oph R bty 1,3-oxazol-4- 2-methyl- 1H-indol-3-

[(I-{ uorophenyl) ethyl-1,3-oxazol-4-ylmethyl }-2-methyl- 1H-indol-3
yDcarbonyl]-3H-spiro[2-benzofuran-1,4"-piperidine];
1'-[(1-{[2-(4-1sopropylphenyl)-5-methyl-1,3-0xazol-4-ylmethyl }-2-methyl- 1H-indol-3-
yDcarbonyl]-3H-spiro[2-benzofuran-1,4"-piperidine];
1'-[(1-{[2-(4-ethylphenyl)-5-methyl- 1,3-0xazol-4-ylJmethyl }-2-methyl- 1H-indol-3-
yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine];
1'-[(2-methyl-1-{[5-methyl-2-(2-methylphenyl)-1,3-0xazol-4-yljmethyl }-1H-indol-3-
yDcarbonyl]-3H-spiro[2-benzofuran-1,4"-piperidine];
1'-{[2-methyl-1-({5-methyl-2-[4-(trifluoromethyl)phenyl]-1,3-0xazol-4-yl jmethyl)- 1H-
indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-1,4"-piperidine];
1'-{[2-methyl-1-({5-methyl-2-[2-(trifluoromethyl)phenyl]-1,3-oxazol-4-yl jmethyl)- 1H-
indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-1,4"-piperidine];
1'-[(5-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine];
1'-[(1-methyl-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran- 1,4'-piperidine];
1'-(1H-indol-3-ylcarbonyl)-3H-spiro[ 2-benzofuran-1,4'-piperidine];
2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-
yl]propanenitrile;
3-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-indol-1-

yl]propanenitrile;
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benzof uran-1, 4" -pi peridin] -3-one;
r-{[6-chloro-1|-(2-fluorobenzoyl)-I|Hindol-3-yl]carbony

W(I)}2005/0066-ro 3H spi rof 2- benzof&[ an-1, 4' - pi perPdi/nP2006/063846

-one;

%éé&? T LS RERE e i 2l oot
yl$b1nm1&:n1trlle

b(d%&;ﬁ or% o[f(% 3 rddﬁlé(?_rl_ogg?nyb[sgl% ‘ﬁnfﬁ){n(lollg_lgfl}cagboony% é/Ill]splro[Z
bﬁmﬁfrm«l‘lm— “piptridjmiefper i di n] - 3- one; . I

0 R BB 5 3T B AP ARyl i
Berye e -Urdapipgeridinepi peri di n] - 3-one; ol |
Tl i Byt SR G5 Rep b bl Rl it eﬂfofﬁf%%-la“'-
pipeadiac]; _
3 Bty e oo P sa R IR i e 1.
pipeadier];
D LG LIS ST i
kplro{[EJbeﬁhjf@lfaﬁnM ;Bpeticﬁm]bonyl) 6-chl oro-I Hi ndol 3-yl]
‘E:egtr (13‘{_?‘3?_1[”851194[3 benzo 1921fnu plpérldmf) lp)%car onyl)-3,4-
ﬂfh‘ﬂ’dl&)@bfﬂlgmaff oYl 1h|aeﬂ¢{m}jhly lc%xmyskylme,ohnml 5-yl]
TP ST s te bt Ut rip Bapebrci indola-vigny) 31
spdto]R-beBzodih@n-1,4'"-piperidine].
r-({l-[(4-am no- 2- met hyl pyri m di n-5-yl ) net hyl ] - 6-chl or
o-| Hindol - 3-yl } car bonyl ) - 5-
The following compounds are preferred examples according to the invention:

1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-
piperidine];

1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-6-chloro-3H-spiro[ 2-benzofuran-1,4'-
piperidine];

1'-[(2-methyl-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran- 1,4'-piperidine];
1'-[(1-benzoyl-2-methyl-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-
piperidine];

1'-{[2-methyl-1-(phenylsulfonyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-1,4'-
piperidine];

1'-{[1-(cyclohexylmethyl)-2-methyl- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine];

1'-{[1-(3-fluorobenzyl)-2-methyl- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-1,4'-
piperidine];

1'-({2-methyl-1-[ 2-(trifluoromethoxy)benzyl]- 1H-indol-3-yl Jcarbonyl)-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

1'-{[1-(3,5-dimethylbenzyl)-2-methyl- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine];
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fluoro-3H spiro[ 2- benzofuran-1, 4" -pi peridin] -3-one;
r-tCrT-chl oro-1-oxo-|~""-tetrahydropyrazi nofl ~-adi ndol -

wo avyHemsbonyy- S-fl uor o- PCT/EP2006/063846

3H—spiro[2 benzof uran-1, 4" - pi p%srldl n] -3-one;- D -

Heﬂ{yé%—gg fﬁiﬁ?ﬁ ]lalj% IgF]I sﬁplryl[%—#gl%@ﬁr]an— 1,4'-piperidin]-1'-ylcarbonyl)-1H-

inldbl-il nydljodetByl Hehe@atdonyl ) - 5- f | uor o-

%—_'_{!E%F‘%E}g{léz(??gé F%%?)EZ %é%z)?gprlag aréi plpe]rldm]op ylcarbonyl) 1H-indol-1-
yl%Bmiempl}ba[zlznbﬁlezofuraln |, 4" -piperidin] Ib - ;

1 RS THos AR M it PURLSOFS ARSI S dpnpoturn
Et Pyt I

bl Qe b PR b St Wm0 80 B0 AR S 2 pensoturan-1.4-
pipetigipe]; o[ 2- benzofuran-1, 4' p| per! din]-ryl) carbonyl ]

(Jmﬁﬁ Ed h(éwb%?%rl)gli [nte(t]%)q &gﬁ L R T AL -~

ﬂ41-bi15bh$1pb] o[ 2- benzofuran- |, 4" -piperidin]

G %%@%)h%—%)ﬁbl)[‘kfwgf—)g]ccé{bé)ﬁ?/]déH—spir0[2—benzofuran—

Par pllpeltidiiaé];y preferred are the foll ow ng corrpounds

o PP A s b S A Sar gy LS
yHdatbor3BIn3N spi2o b fulrinh-il mdpipeﬁdmle) car bonyl ]-4-fluoro
R L R SR SRS A B e

XYH 8tdhBpod 1161- drdoe BA0chbanyl) - 3H - sgii )2 1bedlidTlirad= DM Epiperidine];
N,N-dimethyl-2-[3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]ethanamine;

2-methyl-1-[3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-indol-2-
yl]butan-1-one;

[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-
yl]acetonitrile;

1'-{[6-chloro-1-(3-fluorobenzoyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-1,4'-
piperidine];

1'-{[6-chloro-1-(2-fluorobenzoyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-1,4'-
piperidine];

1'-{[6-chloro-1-(3,5-difluorobenzoyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine];

1'-{[6-chloro-1-(2,3-difluorobenzoyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine];

1'-{[6-chloro-1-(3,5-difluorobenzyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine];

1'-{[6-chloro-1-(3-fluorobenzyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-1,4'-
piperidine];

1'-{[6-chloro-1-(2-0x0-2-piperidin-1-ylethyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4'-piperidine];
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-[ (I -benzyl -2-met hyl -1 Hi ndol - 3-yl ) carbonyl ] -5-nmet ho
xy-3H spi ro[ 2- benzof uranl, 4'-piperidin]-3-one;
w0 2¢qo¢loedseszy| - 2- net hyl - | H—| ndol yl ) car bonyl | PGF/EP1006/063846
-3H— spi ro[2 benzof ur an- | {’%erl di n] - 3- one;

gé%Pf r|r1|§I;|fp310 1}1 %33;1 é’g)&oe%ﬂﬁ? lillI 1]nd ﬁ?s | n yl?%PIZSPIIO[Z—
ber{z@ﬁrram:tlglr piﬁeﬂdlmﬂiol 3-yl)carbonyl] - . 5-fluoro-3Hspiro
LT BB s i) e gL SIS iy by iadol -
ylﬁdiﬁnﬂém?anFgg:an I o4 - pi peridin] -3-one;
BB oy e Bl o s e e b ndol-1-
leNNNddllEﬁtylmyd:tamﬁdd-l ndol e- 2-car boxami de; tert-butyl

izi[éicé‘%rr yéc‘r:ilrlfon ﬁfb cgq_,l%%mejarbonyl}SH—spir0[2—

bénzoﬁir)ma[%@meh}hneﬂ H-i ndol - 2-yl }car bonyl ) am no] et hyl

KBS R ot EF Wy DRI hepfigunsL dxgiopriginl-T-vicarbonyb -1
indbt-$pilacdt@depenzof uran-1, 4' -pi peridin]-ryl) carbonyl]

-l B | e- box : . .

1 Do 7 G S B B e -kl my 3 ol 3-hgpgofuran-
carpmpeydiineR- f | uor o- 3H— spirof 2-

PR Breb bR SRR i SRyt hgpiro e peagpugen-14-

pipuri®ingd); 4- f 101, 3] benzod| oxol e- 5 4' -piperidin] -7-one;

? [gf{cgb%%g lé'ao{lgi—llgfl _p‘qo[?épljl%pg?rgla ]SIP]:_) ]g#l?%ldtgrﬁc olf)ony?) 1H-indol-1-
Lyl (2pno@apkedhyt)eihlagone;
1'-[(6-chloro-1-pyridin-2-yl-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-
piperidine];

1'-{[6-chloro-1-(pyridin-4-ylmethyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine];

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-
yl]-1-pyridin-2-ylethanone;

1'-{[6-chloro-1-(pyridin-3-ylmethyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine];

1'-{[6-chloro-1-(pyridin-2-ylmethyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine];

1'-{[6-chloro-1-(pyrazin-2-ylmethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine];

1'-{[6-chloro-1-(pyrimidin-5-ylmethyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-
yl]-N,N-dimethylethanamine;

1'-{[6-chloro-1-(2-0x0-2-piperazin- 1-ylethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

1'-({1-[(4-benzylmorpholin-2-yl)methyl]-6-chloro- 1H-indol-3-yl Jcarbonyl)-3H-spiro[ 2-
benzofuran-1,4'-piperidine];
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{6-chloro-3-[(3-o0x0-1 H
, 3Hspi ro[ 2- benzofuran-1, 4" -pi peridin]-r-yl)carbonyl]-

W(b Hiommxms | -yl }acetonitrile; PCT/EP2006/063846

-1 (1 - benzyl 2-met hyl -1 Hi ndof’73 yl ) carbonyl]-6-(2-hy

ge(ﬁ§ XS0y )(5 tﬁ isrg%{zg AP Dmegiydl-1H-indol-3-yljearbony)-3H-spiro[2-
ber{z()ﬁrrhxeﬂzlybqﬁﬂd&teﬂ:yl -1 Hi ndol - 3-yl ) carbonyl ]-3Hspiro

AR PR USRI R -t ety -3H-
kir) D beBidiepinr o pipeidodlur anl , 4" - pi peri di n] - 3- one;
b R b R PP R U ALl R ncen
B-yi jyingh) e} 3bdmyﬂm(s@r<5[~cgkilcﬁliamme3b&hmyllehe]t H i ndol - 3-yl ] car

Pl PRSP P01 gy

kﬁw@ﬁb@mdfﬁh[aﬁ D‘erlﬂptfrlﬂlﬁﬂ’] |, 4' - piperidin] -3 one;
5) rC {é{cg o}r(& &r [[Sg ﬁ’gﬁftg‘i%}?&i‘ i—S—g/E)O et eﬁ]y—llglzi%agf—( ?—?/f}lge}{r‘)])ﬁ)ldg_—%fl?%iro [2-
bﬁﬁbﬁfrmam Ipipéridfieper i di n] - 3- one;

bRy EardmRghg  Bripral MR P s etoonth -
%}Mﬁl)@ﬁwfmﬂl A piprpindlli n] - 3- one; .

e iogor PGt aeSlibar o BURESH U tndb Syiciima g

spIrodP@enzofuran-1,4'-piperidine];
1'-({6-chloro-1-[(2,5-dimethyl- 1,3-0xazol-4-yl)methyl]- 1H-indol-3-yl jcarbonyl)-3H-
spiro[ 2-benzofuran-1,4'-piperidine];
1'-({6-chloro-1-[ (3-fluorooxetan-3-yl)methyl]-1H-indol-3-yl jcarbonyl)-3H-spiro[ 2-
benzofuran-1,4"-piperidine];
1'-[(6-chloro-1-{[ 1-(methoxymethyl)-cyclopropyl]methyl }- 1H-indol-3-yl)carbonyl]-3H-
spiro[ 2-benzofuran-1,4'-piperidine];
(1-{[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-indol-1-
yl]Jmethyl jcyclopropyl)acetonitrile;
1'-({6-chloro-1-[2-(tetrahydro-2H-pyran-4-yl)ethyl]-1H-indol-3-yl Jcarbonyl)-3H-
spiro[2-benzofuran-1,4"-piperidine];
tert-butyl 2-{[6-chloro-3-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-
1H-indol-1-ylJmethyl jmorpholine-4-carboxylate;
1'-{[6-chloro-1-(morpholin-2-ylmethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine] hydrochloride;
2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-
yl]-N-[2-(dimethylamino)ethyl]acetamide;
2-[6-chloro-5-methyl-3-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]-N,N-dimethylacetamide;
2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-
yl]acetamide;
2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-
yl]-N-[2-(methylamino)ethyl]acetamide;
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" -{[6-chloro-I|-(3-fluorobenzyl)-IHindol-3-yl]carbony
| }-5-fluoro-3H spiro[2- benzofuran-1,4'-piperidin]

WO 30001065688 PCT/EP2006/063846

|- ({6- chl oro-1-[2- (3-f1 uor oph&hyl ) - 2- oxoet hyl ] - H-i nd
-G bR Yo g TP A PR [Rbensoturan-14-piperidion-1-
Selbonyly-1H-{p[d6F tiyl Jacavarhide3, 5- di f | uor obenzyl ) -1 Hi ndol -
Py o?é-%‘?ﬂyﬂlkiﬁ%ﬁso?b-%gﬁzzo'mr%%f‘lz,szp‘i'ﬁ&Pdir'l]uf“'-jlé’a{rﬁ’oer{y'l)qiﬁlindol-l-
PHahamminef [ 6- chl oro-1-(3-fl uorobenzyl)-I Hindol -3-yl]
2—26—%ﬁg0¥(|)—}3_—akﬁgpf—gp%[o%i—bgr?zno%&fag—r P ipdhdR P y1)- 1H-indol- 1-
P IN-anavhyiéth{fdiatyl or o- | - [ 2- (3-f1 uor ophenyl ) - 2- oxoet hyl
%[hgh%g 'r-gﬁi1‘5%&%?%@%{%0{%5%%{@%h%gridin]-1'-y1carbony1)-1H-ind01-1-
W]-N-petiofidcotamitie;[ 2- (2- f | uor ophenyl ) - 2- oxoet hyl ] - | H-i nd
O3S BT B it hbons il
bénzp{uraich40pipetid[ni( 3, 4- di f 1 uor ophenyl ) - 2- oxoet hyl]-I'H
R R AR
b@hbﬁrr@n-llﬁ%iﬁehdﬁfepphenyf\-I H i ndol - S-yl I car bonyl J- SH s

P BhioRy 07 oot 3-vipea Do RTan STk eyt spiehggyoturan-
BAypipeadipeny! }'-3H_- spirof 2- .

T pr Bl g P R SheeR it Ry Surpenrindol- 1
Fathdrcay bonyl } - 3H-spi rof 2-

PG EN  2dnatRB S iS4 e RO 1 Hoin dol-3-y1 carbonyl)-3H-spiro[ 2-
benzofuran-1,4"-piperidine];
1'-({6-chloro-1-[(35)-piperidin-3-ylmethyl]- 1H-indol-3-yl jcarbonyl)-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-
yl]-N-hydroxyethanamine;

1'-{[6-chloro-1-(tetrahydro-2H-pyran-4-ylmethyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];
1'-({6-chloro-1-[(1-methylpyrrolidin-3-yl)methyl]- 1H-indol-3-yl Jcarbonyl)-3H-spiro[ 2-
benzofuran-1,4"-piperidine];
1'-[(6-chloro-1-{[(3S)-1-methylpiperidin-3-ylmethyl }- 1H-indol-3-yl)carbonyl]-3H-
spiro[2-benzofuran-1,4"-piperidine];
1'-{[6-chloro-1-(pyrrolidin-3-ylmethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];
1'-({6-chloro-1-[(2S5)-pyrrolidin-2-ylmethyl]-1H-indol-3-yl jcarbonyl)-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

1'-[(6-chloro-2-methyl- 1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-
piperidine];

1'-(1,2,3,4-tetrahydropyrazinol 1,2-a]indol-10-ylcarbonyl)-3H-spiro[ 2-benzofuran-1,4'-
piperidine] hydrochloride;



2- {6-chloro-3- [(3-OXO |"'H, 3H spiro[ 2- benzof ur an-
|,4" -piperidin] - I'-yl)carbonyl] -1H ndol -

wo 2007 peddsN- di met hyl acet am de 39{6 chl or o- 3- PCBEPR2006/063846
| ' H, 3H spi ro[ 2- benzof ur an- 4 p| peridin] -

?":[E?-'é@%ﬁ?lgl?%?{“]:tftp%ll?@?%’fwo PRI SO BRGL A o>

barzb iy -} -43bhp&mlrmz|] 2-

? [Qéﬁwéo:r(gasmtzégl nflo )Carbon esrpgroFi’%gnzofuran 14'-

p@bh&lpe]r OI[ 2- Ibenzof urian | ,4" -piperidin]-ryl) carbonyl]

< -l ce : C e , )
A A %ﬁﬁaﬁfﬁfﬁbw@@mﬂéapﬁvwﬂ davlsaibgny)-4H-indol-

l-gfjbmg[}ﬂehd&emzil a of ur apl JIOII 4' - pi pe|r_||_ di 31)] 3-one; ca

N PP E T e R, A B ihad S B 1Pr-inaor-

t-y{1ehyChettanesdid{og2midt hyl pyri di n- 4- yI ) met hyI ] | Hi ndol

S SRS 4t %ﬁ%%&?@q%ﬁ?@%ng&é}pipendm]-1'-y1carbony1)-1H-ind01-

10 lt-y(]{:ﬁlyl:}hNQﬁahMaée(uﬁnﬂhj oropyridin-3-yl)nethyl]-IHindol

fﬁyl:ﬁ}z@ﬁr bo * %%%%[?O%q%ﬁl_?ﬁﬁano&é -piperidin]-1'-ylcarbonyl)- 1H-indol-
E'y(]éﬁlyD}hNQﬁﬁth{eﬁfa-ne%ﬁlmhlamﬁi%dmt hyl pyri dazi n- 4-yl ) met hy
nyl ).- 5- ,
H&%F% %&r%[ @Hg’ﬁfﬁalﬂw:%yﬂmeg}yg)}é}Hapﬂ?l;%yla%ponyl]-3H-
ﬁpu{d[ﬁ-b@hli(ﬁﬁﬁﬂl% ipdritiife]4and net hyl ) -1 Hindol - 3-yl ] carb
15 gg[ﬁ lé%ﬁ[?)ﬁé—h? ﬁ fﬁi) ?gp%ﬁi}iﬁ&%ﬁﬁﬂgl_—a—rw,methyl }-1H-indol-3-yl)carbonyl]-3H-

spiro[2-benzofuran-1,4'-piperidine].

In a certain embodiment the compounds of the invention are those compounds of

formula (I-e):

R (I-¢)

20 R

wherein
R'is H,
or is Cy.¢-alkyl optionally substituted by CN,
or is sulfonylaryl,
25 or is -(CHy)n-R* wherein R* is:
OR,
CN,
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-{[6-chloro-1-(2-pyridin-4-ylethyl)-lIHindol-3-yl]ca
rbonyl }-5-fl uoro-3H spi ro[ 2-

whenwzobdssan- 1 , 4' - pi peridin] - 3- O/Ftﬁ; PCT/EP2006/063846
r-{[6-chloro-I-(pyridin-4- ylné yl)-1Hindol-3-yl]carb
onyI}-Sﬂﬁ?>uro[2 benzof ur anl, - pi peri di n] - 3- one;
"-{[6-chloro-I-(2-o0xo0-2- pyrldln 2-ylethyl)-1Hindol-3

-yl ] car b@nybycidadifyl, Bap o-rBts péred heterocycloalkyl, aryl or 5 or 6 membered
2 benzof ur an- I r
P t6cent or oticipaS) Bk ShbodmgRTiypiuced by morg
- 2 oxoet ky(QH) K COBR; Bherein R is:
yl }carbo quoro 3H spi ro[ 2- benzof uran-1, 4' - pi per
i di n] - 3- Q%%z‘lk
r-{[6- cMNREﬂ I-(pyrldln 2-yl methyl) -1 Hindol-3-yl]carb

ggxlzi)f 3r ﬂ %{ ﬁfftg[()ﬁa'cl%aﬂarllf é),ryl Qr 5 or 6 membered heteroaryl which
-chloro- S-f %efobumaﬂySub)sxmuﬂecﬂ'lby one or more B;

R fl-b - idinl-!"- vyl bonyl
R P o mog Pt iy ace am de; o o
R2{s{ 6-HNl or o-| - [ 2- (di met hyl ami no) et hyl ] -1 Hi ndol - 3-yl }

2 honsBEan IR’ *pi peri ti ] - 3- one;

r-{[ 6- @hEOMﬂB)RL&MkkﬂiR,B=yInethyl)-lFLindoI 3-yl]carb
onyI}-SFLs i ro] 2- benzof uranl, - pi peridin] - 3-one;
r-{[6-chlo bGP byra2|n 2- ylnethyl)-lkklndol 3-yl]carb

onyl}f5 fqunﬂﬁékﬂspiro[z-

enzof ur an-

L 6. st poimorg SO Gion Copfknat Aptignalisy g by Ok gr two K
r bony|l thap fdrhugr @co3dtdeto Biidke together with the phenyl ring to which they are
benzofuraﬂﬁi 4' - pi peridin] - 3-one;

3- { 6- cHIAGPYE3- [ (5-f 1 uor o- 3- oxo-1 H

R3id spit o[ 2- benzof uran-1, 4" -pi peridin]-1"-

Bis halo, CN, Cy6-alkyl optionally substituted by CN or C;.¢-alkoxy, Ci_¢-alkoxy, C;.
s-haloalkoxy, Cs ¢-cycloalkyl, -C(0)O-C¢-alkyl, -(CR"R"™),-phenyl, wherein the
phenyl is optionally substituted by one or more substituent(s) selected from the
group consisting of:

halo, C;.6-alkyl optionally substituted by CN or halo, C;.¢-alkoxy;

R'and R" are H, Cy¢-alkyl, C1¢-alkyl-NR"'R", -C(0O)-Cy.¢-alkyl, -S(0),-C1.6-alkyl or OH;

R™ and R" are H or C¢-alkyl;

m is 1 to 6;

n is0to 4;

as well as pharmaceutically acceptable salts thereof.

Further, in a certain embodiment the compounds of the invention are those compounds
of formula (I-e), wherein
R'is Hor,
-(CHy)m-R* wherein R"is 5 or 6 membered-heterocycloalkyl, aryl, or 5 or 6
membered heteroaryl or,
-(CH2)m-NR'R" or,
-(CHa)»-(CO)-R®, wherein R is 5 or 6 membered-heterocycloalkyl;
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yl')carbonyl] -l1Hindol- |-yl}propanenitrile;
tert-butyl {6-chloro-3-[(5-fluoro-3-oxo-1 H

WO 3id78picso[ 2- benzof uran-1, 4' - pi EF_” din]-ryl) ceebarzobg/o63846

-l Hindol- I-yl}acetate;
>={[6-chl aro-| --(2-norphol i n-4-yl - 2- oxoet hyl ) - | H-i ndol
Ry | T R T o 3hepi 7 o
R2BenzHf uran-1, 4' - pi peri di n] - 3- one;
r-({l-[(4;.benzy| norpholin-2-yl)methyl]-6-chloro-IHind
ol - 3- +r 135#6’8%’#’) -5-fl uoro-
RH- spi isoh2 ebmuzodiid anhhlod' - pi peri di n] - 3- one;
Pﬁ ({6-.0?}éoro-l -[ (5- met hyl i soxazol -3-yl )nethyl]-1 Hindo
- 3-yI ¥¢4r bonyl ) - 5- f | uor o- 3Hspi r of
R bR ofreCapalky' - pi peri di n] - 3- one;
[ -({6.-ggl %ro-l -[ 2- (4- met hyl pi perazin-1-yl)-2-oxoet hyl
]n-l H iR P-B-yl } car bonyl ) - 5-
fil uor oisBHb gpi r o[ 2- benzof uran-1, 4' - pi peri di n] - 3- one;

b SRR kSRR B Lot ol somer o

TThe (olipGirphdodtpunlds hlczxayipleopuconiihg Q- tireirhythtion:

SRRy oL Folmns i b Seigiiar  pinerisingh per

i'di( Mbedzydr2emethyt (H{ibd 61h3-9h) Garbdn i (spite Tebdhyb furan-3,4'-piperidine];
TP B R st Ra S bt 6 -3 one:

1" 6-choretst Muddo- IH-Ir(ddi-13efl uytbongh sl 1-Beiyiofimh i8/4 Ipiperidine];
SRty Bl SELRE ) 2 AR 2P o rtndok 11
N.N{diBetflett@amide. | , 5- di met hyl -1 H-pyrazol - 3-yl ) met hyl ]

T {6 R0 130 e It - 1H-indol- 3-y1] carbonyl spiro[ 1-benzofuran-
3,4'-piperidine];

3-[6-chloro-3-(1'H-spiro[ 1-benzofuran-3,4'-piperidin]-1'-ylcarbonyl)- 1H-indol-1-yl] -
N,N-dimethylpropan-1-amine;

1'-{[6-chloro-1-(2-morpholin-4-ylethyl)- 1H-indol-3-yl]carbonyl }spiro[ 1-benzofuran-
3,4'-piperidine];

2-[6-chloro-3-(1'H-spiro[ 1-benzofuran-3,4'-piperidin]-1'-ylcarbonyl)- 1H-indol-1-yl] -
N,N-diethylethanamine;

1'-({6-chloro-1-[2-(1H-pyrrol-1-yl)ethyl]-1H-indol-3-yl jcarbonyl)spiro[ 1-benzofuran-
3.4'-piperidine]; and

1'-{[6-chloro-1-(2-0x0-2-piperidin-1-ylethyl)- 1H-indol-3-yl]carbonyl }spiro[ 1-
benzofuran-3.,4'-piperidine].

In a certain embodiment the compounds of the invention are those compounds of
formula (I-f):
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fl uoro-3H spiro[ 2-benzofuran-1, 4" -pi peridin]-3-one;
I"-( {6-chloro- |-[(3,5-dinmethylisoxazol-4-yl)nmethyl]

WO bddviooxded - 3-yl }carbonyl)-5-fl yor o- PCT/EP2006/063846

3H spiro[ 2- benzofuran-1, 4" - pi petidin] - 3-one;
r-({6-chloro-1-[(2, 5 dinethyl-1,3-oxazol-4-yl)nethyl]-
| H i ndol - 3-yl }car bdiiyl ) - 5-

["-({6-chloro-1-[(3 ¢ ooxg;én-B-yl)nethyl]-lH-indo
- 3-yl } carbonyl ) - 5- f Ryorek 3Hspgi r of
2-benzofuran-1|, 4" -piperi P

- Oores
r-({6-chloro-I-[(3-fl pargoxeta et hyl ] -1 H i ndol -
3-yl }carbonyl) - 3H spiro[ X

benzofuran-l,4'-piperidinR§3-one; [
| - (et hoxynmet hyl ) -cycl opropyl ] neth
| H i ndol - 3-yl ) carbonyl] -5-
fl uoro- 3H spi ro[ 2- benzof uran-1, 4' - pLper1 di N]-+)3- one,;
[1-({6-chloro-3-[(5-fluoro-3-oxo-I_H
,3FLspiro[2-benzofuran-I,4'-piperi%in]-|'-
yl)carbonyl] - | Hindol- |-yljnethy~cycl opropyl]
acetopitrile; I'-[(6-chloro- 1- {]
I-(ngﬁﬁ%gynethyl)-cyclopropyl]nethyl}-
RﬁkindHl-S-yI)carbonyI].-3kbpiro[

2 bens sl Wi atalofopiy Websiadrgfen, [ - ({6-chl oro-3-

, 3H sporisp@tdyghedf ur an- 1, 4' - pi peridin]-r-yl)carbonyl]-

| H ndol -. | Bia Yok opropyl] acetonitrile;
r-({6-%%?0?%%%QF%p%#%%¥§h§dro-ZFLpyran-4-y|)ethyl]-lF+
i ndol - 3-9R},car bonyl ) -5-fl uoro- 3H spiro[ 2- benzof uran-
I,4'-pip§ i din] -3-one hydrochl oride;
['-({6-chloro-1-[2-(tetrahydro-2H pyran-4-yl)ethyl]-IH
-i ndol - 3NRIR'car bonyl ) - 3Hspi r o[

2- benzof égr_ggichdaﬂ;yl,%i 8 %rrhgrhgéred—%éfgpoec;ydoaﬂiyl, aryl or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CH,),»-(CO)-R", wherein R” is:
Ci.¢-alkoxy,
NRR',

6 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which are

optionally substituted by one or more B;

R%is one or more of H, halo, C;_¢-alkyl;

R’is H,
or is Cy¢-alkyl,
or is -(CO)-R®, wherein R is:

Ci.¢-alkyl
-(CH),-NRR',

R*is  isone or more of H, halo, or Ci.¢-alkoxy optionally substituted by OH, or two R
may form an oxo or dioxo bridge together with the phenyl ring to which they are
attached;

Bis halo, CN, Cy6-alkyl optionally substituted by CN or C;.¢-alkoxy, Ci_¢-alkoxy, C;.
s-haloalkoxy, Cs ¢-cycloalkyl, -C(0)O-C¢-alkyl, -(CR"R"™),-phenyl, wherein the



tert-butyl 2-({6-chloro-3-[(5-fluoro-3-oxo-I H
, 3Hspi ro[ 2- benzof uran-1, 4" - pi peridin] -
wo 200yl0)6s88 bonyl ] - | Hindol - PCT/EP2006/063846

I-yl}nethyl)nnrpholine 4- carb'o4 lTate; tert-butyl

23(|_E 2 chlllﬁl o hé aﬁlax gﬁst tutﬁd bﬁ B&PT TR S_ulb.st_ituent(s) selected from the

yI ) cargtonylcbnastin@-o[fndol
-yl } et hy ne-4- car
{1t AT RASURET B RN By er i C gy
R‘[KDﬂ)RH}ai‘éHf Cug}amyB& sfalkybNR"RE o2 0H) & ;aralkyl, -S(0),-C6-alkyl or OH;
iii vper ne di hydrochl ori de;

5 F {aﬁ%%c Orr&(ﬁr%yghm in-2-ylnethyl)-I Hindol-3-yl]ca
rrbonyli}s13b+6$p| ro[ 2- benzofuran- |,4'-piperidin] -3-one
hydroch ri,de; 2-{6-chloro-3-[(5-fluoro-3-oxo-1 H

T34 sp ﬁ benzof uran-1, 4" -pi peridin]-ryl) carbonyl]
as Wtk asl’pﬂltai‘madeuw:a}]l&@ecteptﬁibﬂaesalts thereof.
2-{6-chloro-3-[(5-fluoro-3-oxo-I H
Fur;_% Pl d;lo%e abe%/nni%o r ﬁr@i{th)e/ ?Z-%I’;I:lgi)lgne sld)el;tﬁg i onGEL RO IC(]mpounds

10  bf fofh6lagMfymdreteir( 2- 0x0- 2- pi perazi n-1 -yl ethyl ) -1 H i ndol

= 3r yI] arbonyl }-5-fl uoro- 3Hspi rof
Benzdf uran-1, 4 - pi peridin] -3-one;
R— s | -Qrﬁ:(ﬁrﬂoﬁeldfﬁmﬁmkzyl )-1 Hindol -3-yl]carbonyl}-5-f
yor o- 3H-spi ro[ 2- benzof uranl, 4'-piperidin]-3-one;

-{S[I -('3, 5-di fl uor obenzyl ) -1 Hi ndol - 3-yl ] car bonyl } - 3H

RDi r o] -ohe bz afows afiH loy &alo; pi peri din] -3-one; - -

N, N-di et hyl - 2-{3-] ( 3- 0x0: |

15 RGO R P I i ) - - y1 ) car bonyl | -
| Hindol -1-yl}acetam de; and
The following compounds are examples according to the invention:

5-bromo-1'-(1H-indol-3-ylcarbonyl)spiro[indole-3,4'-piperidin]-2(1H)-one; and
5-bromo-1'-[ (6-chloro-1H-indol-3-yl)carbonyl]spiro[indole-3,4'-piperidin]-2(1H)-one.

20 In a certain embodiment the compounds of the invention are those compounds of

formula (I-g):

wherein
R'is H,
25 or is Cy.¢-alkyl optionally substituted by CN,
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2-{6-chl oro-5-nethyl-3-[(3-o0xo-1 H
, 3Hspi ro[ 2- benzonran-1,4' -pi peridin]-ryl) carbonyl]

WO bddviooxded - | -yl }-N, N-di met hyl acet am de. | n a BPET/EP1006/063846

enbodi nent the conpounds of the invention are those
con‘poundis q} fPrr]uIa (I- d): wherein RLis H or is

G - -a?rkfllsuooﬁltyla%ally substituted by CN, or is aryl, 5

or 6 nmenbe(@dh)hR evheeriyR" 5r sul f onyl aryl which are

opti ona{l\hgsubstitut ed by one or nore B, or is -(CH

2)m Ra rein Ra is: ORL, CN, NRIR11,

C3_6-cycChal kyl, 3 to 7 nmenbered- heterocycl oal kyl ,

aryl, or 5i@r 6 nenbered heteroaryl which are

opti onalll\@lgubstitut ed by one or nore B, or is -(CH

2) n- ( CO) ERbewhatlal, 3 tRI6 manb&ed-heatdgulyalk NRIARLAr, 5 dr 6 merhibered

renber e et RS BRh B s BB Bl B s
mor e Bor is -(CH,),-(CO)-R®, wherein R is:
Ci.¢-alkoxy,
NRR',
6 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which are
optionally substituted by one or more B;

R%is one or more of H, halo, C;_¢-alkyl;

R’is H,
or is Cy¢-alkyl,
or is -(CO)-R®, wherein R is:

Ci.¢-alkyl
-(CH2),-NRR',

R*is  isone or more of H, halo, or Ci.¢-alkoxy optionally substituted by OH, or two R
may form an oxo or dioxo bridge together with the phenyl ring to which they are
attached;

Bis halo, CN, Cy6-alkyl optionally substituted by CN or C;.¢-alkoxy, Ci_¢-alkoxy, C;.
s-haloalkoxy, Cs ¢-cycloalkyl, -C(0)O-C¢-alkyl, -(CR"R"™),-phenyl, wherein the
phenyl is optionally substituted by one or more substituent(s) selected from the
group consisting of:

halo, C;.6-alkyl optionally substituted by CN or halo, C;.¢-alkoxy;

R'and R" are H, Cy¢-alkyl, C1¢-alkyl-NR"'R", -C(0O)-Cy.¢-alkyl, -S(0),-C1.6-alkyl or OH;

R™ and R" are H or C¢-alkyl;

m is 1 to 6;

n is0to 4;

as well as pharmaceutically acceptable salts thereof.

Further, in a certain embodiment the compounds of the invention are those compounds
of formula (I-g), wherein
R'is H or,



or Rl and R3 together with the indole ring to which
they are attached forma 5 or 6 nenbered

whedoenasy| oal kyl which can be bstituted by E(TEE2005/063846
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15

20

25

1 6-alkyl or Ci-6-alkyl;R2 is one or nore of H, halo,
G _6-al »a-al koxys. R3.is H or is C-6-alkyl, or
i's -(C'(S - “C,R \‘/’\vﬁgl}elenl N Bés c1- 6- al kyl, or -(CH 2)
RAR1R1dne orfdoienf bher loflo;mor e of H, hal o, or - -al koxy
p}ionﬁlly substituted by OH or two R4 may form an
X6 or 'di oxo bri dge together wth the phenyl ring to
whi ch ¢ihie¢ aatkyBt t ached; R5 is Hor aryl; B is halo,
W, a -H,-al kyl optionally substituted by CN or -
“al koxy; - - al koxy, Gi-e-hal oal koxy, C3-6-cycloal kyl,
RT( O Qs@;1-6-al kyl, -(CR nRIv)n-phenyl, wherein the

BNttty O ateBlBR 6 BRBoLY oup- consi st ng of

hal o, Cl-6-al kyl optionally substituted by CN or hal o,
The flllkexng coRlamad dRArE catreplds acChrdrgatokiyb inventiGz:al kyl - NR

EORR T Uy Poehgy eyRoRigngoy P B s S iarrepiror2-
Rinkd framd 1R-Yipgridinf- Bon€l- 6-al kyl; mis 1 to 6; nis
&S?Sﬁ‘);—1'—[(6—Ch10r0—1H—ind01—3—yl)carb0ny1]—3',5'—dimethy1—3H—spir0[2—benzofuran—
1,4'-piperidin]-3-one;
(RS,SR)-1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-3",5'-dimethyl-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-one; and

(1r,3'R,5'S)-1'-[ (1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-3',5'-dimethyl-3H-spiro[ 2-

benzofuran-1,4"-piperidin]-3-one.

In a certain embodiment the compounds of the invention are those compounds of
formula (I-h):

wherein
R'is H,
or is Cy.¢-alkyl optionally substituted by CN,
or is sulfonylaryl,
or is -(CH,) ,-R* wherein R* is:

OR,,
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as well as pharmaceutically acceptable salts thereof.
In a further enbodi nent thereof, RLis Hor, G -

WO 200rpbee8pt i onal | y substituted Eéa/ CN or, -(CH POTERR06/063846
r

wherein Ra is C3_6-cycl oal kyl yl, or 5 or 6
menber ed pjeteroaryl whi ch are optionally substituted
by one o? more substituents selected fromthe group
consi sti N@RYf: hal o, CN, Cil-6-alkyl, C1-6-al koxy,

-C(0O O C.1-6-al n henyl tional ly substituted
by o, Ceois sl P60 PR PR aRowkvEHEPYGRyf €memberea
- (CH 2) 1 11- NRictRbarybwhich (a€d-biion@iD)y sutitituteshiey @icorRboreB,
aryl; R2 i D r Cl-6-al.koxy; R3 is H or,
i ()C/:O) i %?‘é@hs)‘rgg ‘F%erﬁﬁn_lg-l%n k§| or, G _6-alkyl; R4
iIs Hor @Ga-akoRs is Hor aryl; Rland R11 are
C1-6-alkﬁ inimMis 1 to 6; nis O0to 4; as well as
phar mace 'Rcal |y acceptable salts thereof.
6 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which are

optionally substituted by one or more B;
R%is one or more of H, halo, C;_¢-alkyl;
R’is H,
or is Cy¢-alkyl,
or is -(CO)-R®, wherein R is:
Ci.¢-alkyl
-(CH),-NRR',
R*is  isone or more of H, halo, or Ci.¢-alkoxy optionally substituted by OH, or two R

may form an oxo or dioxo bridge together with the phenyl ring to which they are

attached;
R® is H or Cy¢-alkyl;
X is CH, or C=0;

Bis halo, CN, Cy6-alkyl optionally substituted by CN or C;.¢-alkoxy, Ci_¢-alkoxy, C;.
s-haloalkoxy, Cs ¢-cycloalkyl, -C(0)O-C¢-alkyl, -(CR"R"™),-phenyl, wherein the
phenyl is optionally substituted by one or more substituent(s) selected from the
group consisting of:

halo, C;.6-alkyl optionally substituted by CN or halo, C;.¢-alkoxy;

R'and R" are H, Cy¢-alkyl, C1¢-alkyl-NR"'R", -C(0O)-Cy.¢-alkyl, -S(0),-C1.6-alkyl or OH;

R™ and R" are H or C¢-alkyl;

m is 1 to 6;

n is0to 4;

as well as pharmaceutically acceptable salts thereof.

Further, in a certain embodiment the compounds of the invention are those compounds
of formula (I-h), wherein
R'is H,

or is —(CHz)n—(CO)—Rb, wherein R? is NR'R";
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The foll owm ng conpounds are exanples according to the
i nventi on:

w0 2¢qo¢loedseszy| - 2- net hyl - | H-| ndoI 47’3 yl) car bony! ] PGF/pPENG/063846
p

- 3H spiro[ 2- benzof uran-1, eridine] ;

[(I-ben 0 2rrethy|
Fl—ll-sl ndoIfe%r recogﬁrﬁ%rmﬁ)%{ 3H spiro[ 2- benzof uranl,
R’ ispi pHL i di ne]
[(I -{SI[}iL(Ar chl orophenyl) -1, 3-thi azol -4-yl ] net hyl }-2-
thyI i ndol - 3- yI)carbonyI]
RH- spus(ﬁ{&r@gazlhﬂuran |, 4" -piperidine];

(1- or ophenyl )-1,3-thiazol -4-yl]nethyl}-2-
%et hyl 1{3@ ‘[%3 yl)car bonyl ]-
RHng[R'ran§ PI-dvedyzaflio:an- | -piperidine]; 1'-

%%Wﬂ-ﬂe w%&fﬁa%&fw.afﬁeab%bberfs{twﬁeaﬁeny|]

, 3-oxazol -4-yl }met hyl ) - | Hi ndol -
?hg/fdﬂoamr’cgmyﬂgmﬁﬁls slmlemmﬁﬁ}ebxmznﬁmg wntht ienpporper i di nej ;

h[g Ch%L?rEl%ﬁ nldo gky%%%ripxél lofe ﬁ(lélh{/ ll,éf —'p%(e%Fd(i)rll]'—él(Qﬁ)loql%;
{’ 3[I-6I6-3:h101r@{121~b&10k Bfylixcarboni/l) 2- mpllhg]eQBdlihlﬁ]rospiro[isoindole— 1.4'-

| - [ 2- (4-1sopropyl phenyl)-5-nethyl -1, 3-oxazol -4-y
Pl]pﬁﬂéélﬁy]{} 2-met hyl -1 H i ndol - 3-

VH)X 6-ahlvooy H- in3ll- Sgﬂ)ca{bﬂﬂﬁmﬂﬂwmbird{'isomm il di-pkridine]; and

#ﬁg][ciui%é—%g(é—iﬁxs% dﬁggfy %h égﬂ!ﬁf ]34'01))%8&1(51@ 1yyl;cmab0ny1]
1BHn ol 1-9[}2NmentE dheetamide. |, pl per| di ne] ;
-[ (2-nmet hyl -1 -{[ 5- net hyl -2-(2- nmet hyl phenyl ) -1, 3- oxazo
| -4-yl]methyl }-1Hindol-3- yl)carbonyl]
-3H spiro[ 2-benzofuran- |,4' -piperidine] ; 1'-
{[ 2- ie¢ Imyentiok lso encompasses the compounds of formula (I), (I-a), (I-b), (I-¢),

I?d);fﬁ;é}yé tﬁ (E g?/& m y? § oéﬁelhﬂ%éﬁ%%n%n or treatment of dysmenorrhea,
hypertension, chronic heart failure, inappropriate secretion of vasopressin, liver cirrhosis,

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

The invention also encompasses a pharmaceutical composition comprising a
compound of formula (I), (I-a), (I-b), (I-¢), (I-d), (I-e), (I-D), (I-g) or (I-h), which
pharmaceutical composition is useful against dysmenorrhea, hypertension, chronic heart
failure, inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome,

obsessive compulsive disorder, anxious and depressive disorders.

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

anxious and depressive disorders.

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

according to a process comprising the step of reacting a compound of formula (II):
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3-yl]carbonyl }-3H spiro[ 2- benzofuran-1, 4" -pi peridine];
"- {[2-methyl- 1-(

wq 2oonmodeys - 2- [ 2- (trifl uoromet hyl) phenyl ] PCT/EP2006/063846

-1, 3-o0xazol -4-yl }met hyl ) - | Hi ndol -

3-yl]carbonyl }-3H spiro[ 2- benzofuran-1, 4" -pi peridine];
r-[(5-ch|oro-|H-indol-3-y|)c§ n U-SH—spiro[Z-benzof
uran-1, 4' -piperidine];
r-[(I-nethyI-II—l-indoI 3-y
uran-1, 4" -pi peridine];
r-(IH-indoI 3-vyl carbo;%/l
i peridine]; 2-[6-chloro-
, 3Hspi ro[ 2- benzof uran-1, 4' - pi pggli di n]Hr -yl car bonyl ) - |
Hindol -1yl] propanenitrile; 3-[6-chloro-3-(I H

, 3H &hh mbarpl@aﬁa of mrandd A‘H IPbARE tdHhm' thy b§ﬁab@ﬁw b fokmula (I),
H-|ndoI-I1yI propanenitril e 4-1 6-chl or o- 3-

whereup Ry B- aehB o3 Anselined herginsdpydi n - r - yI car bonyl ) - |
Hindol -1yl] butanenitrile; r-d
-chl pr @ndth&(?aﬁb@ldlfﬂeumtﬂ@fwmp’baﬁhi onYBe {nver IO barSby Ind@afactured

N _ .
{1@%8? g t%%héﬁg fclqgggﬂégsfg g{ﬂ%&p of reactlg g a%grlnglogr? of formula (III):
-chl oro-1 Hindol - S-yycar bonyl J- §H spi r of | benzof ur an-
I,4'-piperidine] ; 0

-[ (1 - bi phenyl - 2-yl - 6-chl or o- | Hi ndol - 3-yl') car bonyl | -
BFLsplro[Z benzof uran-1, Yy pef di ne] ;

-[ (I - bi phenyl - 2-yl - 6R H | HYrd®P - 3-yl ) car bonyl ] -
3FLspiro[2 benzof uran-1, 4 59 |d|ne] ; r-d
-chloro-1-fd ~- dlbenzylplpera2|n -y Amet hyy- | H i ndol -
yl Jcar bony”- SHspi r of I

nyl ] - 3H spi r o[ 2- benzof

3
o[ B benzof uran- | ,4'-p

with an electrophile compound of formula R'-Y in order to obtain the compound
of formula (I), wherein R, R* and R’ are as defined hereinabove and Y is halo, preferably
Br or ClL.

In still another embodiment, the compounds of the invention can be manufactured

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

OH

A\
N
\

1
R v

with an amine of formula HNR'R" in order to obtain the compound of formula (1),

wherein R!, R%, R?, Ri and R" are as defined hereinabove.

The preparation of the compounds of the invention of formulae (I), (I-a), (I-b), (I-
¢), (I-d), (I-e), (I-f), (I-g) or (I-h) is described more in details with the following general

schemes A, B and C, wherein Rl, Rz, R? and A are as defined hereinabove:



2-benzofuran- 1,4 -piperidine] ; tert-butyl
10-(rH, 3H-spiro[ 2- benzofuran-1,4"' -piperidin]-I"'-ylcarb

W@ 2007 06888} - PCT/EP2006/063846
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di hydropyrazi no[l, 2-a]i ndol e- QﬁH) car boxyl ate; and
E}e | G- RisCiri f1 uor omet hy~benzyy-

ch“oro-1 - 'nmet hyl -1 Hi ndol - S-yl Jcar bony”™- SHspi r o]
2-benzofuran- 1,4 -piperidine] . The follow ng

conpounds80 reopreferred exanpl es according to the 0
i nvention: JA [ (1- benzyl - 2- net hyl -

| Hi yl) carbonyl] - BH- spi r §PB. Bz of ur an- ,
pi pi e )r" - BN CH R R
1- bengyF-2xmet hyl - | Hi ndol - 3- yl)car b6n§/I ] - 6-chl \

spl ro[2 ber}gofur@n- 1,4' - piperidine] ; I R'

-[(2-methyl -1 Hi ndoI 3-yl)carbonyl]-3H spiro[ 2-benzo

n peridine]; 1'- [(1-benzoyl-2-nethyl-
{}Eﬁéal C{lergeﬁl ) car bonyl] 3H- spi ro[ 2- benzofuran- 1,4' -

Pi pegy, |-
I -( pge n? Ps u(111s’coof #?/]irsldlhﬁ) %g%(b?piﬁe car noar%l/ C%‘#Rhné bewfefn an
nenlect carhoxylig adid (1Ipapda spiiapaferidine (A-H). Indole 3-carboxylic acids (1)

i b CEURLRSI PRI B b ASAERG i

enzof ur an-
I MeflIChe- 192084 0d0zAlkrn @ivebt thel cit-bd prdphred f(yllo]vu'lag therggheral

T v
cythineridlyrayhi)abBtérspn bopRpared using commercially available starting materials
and conventional methods. Spiropiperidines A-H of group (h) can be prepared as
described in general scheme E. General scheme A is hereinafter further illustrated with
general scheme and procedure I to which, e.g., examples 1 to 24, 34, 39-43, 66-70, 77-80
and 123-126 refer.

General scheme B

o) 1) NaH, DMF 0
2) R—Y

A
I\{ or
H 111 CU(OAC) 2 pyridine, I R

molecular sieves,
CH,Cl,

R—B(OH),

General scheme B

Compounds of formula (I) with R' different from H can be prepared by N-
deprotonation of an indole derivative (III) (a compound of formula (I) wherein R'isH)
followed by treatment with an electrophilic reactant R'-Y (wherein Yis a leaving group)
which is either commercially available or easily prepared according to methods well
known in the art and commercially available starting materials. Alternatively, compounds

(I) can be prepared by coupling of an indole derivative (IIT) with a boronic acid R'-
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benzofuran- 1,4' -piperidine] ;
['-{[1-(3, 5-di net hyl benzyl)-2- nethyl -

wo bbornakeBs 3-yl ] car bonyl } - 3H spi %@[ 2- benzof ur anPCI/EB2006/063846

p| peridine]; methyl 4- {[2-ma't' 1-3-(
b SRR R RS A RAP Shyearpeost pmiaine.

fjokecniat bigVes3nd hirlin dichloromethane. Derivatives (III) are prepared using the

3 pj rol2-benzof uran-1,4' -piperidin] - . :
el PRl s et Afsherte W) PR ie Bihsarippir dorher
tustrfited (vahZenkrhl seherndseamzyirecdurmihydd lHoi widch €3, \ekjrapies 46 to

[} < SPiAf = wef . piperidi :

PSR S5 RL PRy 4L dbs T B RGP B e i aig 193
:188~ 39?7, $95-197,20ba02,020r 204 P284247, PSP 60, REREN66,; and 267 refer, as well as

' - -(2-met hoxybenz - 2- et hyl - ' 3 on
st e S B ERGBRY VA Bl S0 - 2B DT A8
bran{flés-158- 1581 200X Y22 025, I2)26)|2 meel‘gyéxahf[bldamwz, 32813z,a80anl, 145-

- s -ben ranl, 4'-piperidine];

ﬂ% (lgé_?[%gz(lg[%éi)ﬂbci%ﬁenyl ) - 5- rrgt ﬁyl -1, 3- anzol -4-yl ] m
et hyl }-2-net hyl -1 Hi ndol - 3- yl)carbonyl ]
G3lckabpharo[C2- benzof uran- |, 4' - pi peri di ne] ;
r-[(l-benzyl-1Hindol-3-yl)carbonyl]-3H spiro[ 2- benzof
uran-1,4'-piperidine];
r-[(6- chIAor o- | H i ndol - 3-yl ) car bonyl ] - 3H spi ro[ 2- benz%f
uran-1, 4" ~\piperidine]; N Ndinethyl-2-13-(1 H

, 3Hspi ro[/2- benzof uran-1, 4' - pi peridin]-r-yl carbonyl)-I
Hi D han ami nejf HOBi, EDC . N\ %
SN P ——— R
N OH R RY Et,N, CH,CIL, N N_Rii
\1 \1 i/
R v I R' R

General scheme C

Compounds of formula (I) wherein R? is an amide (-CONR'R") can be prepared via
an amide coupling between an indole 2-carboxylic acid (IV) and an amine NHR'R". The
indole 2-carboxylic acid derivatives (IV) are readily prepared using commercially
available starting products and conventional methods. General scheme C is hereinafter
further illustrated with general scheme and procedure IV to which, e.g., examples 24 to 33

refer.
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2-methyl-1-[3-(1 H
, 3H spi ro[ 2- benzofuran-1, 4" -pi peridin]-r-ylcarbonyl)-|

wokindades®- yl ] but an-1-one; [6-% | oro-3-(1 H PCT/EP2006/063846

,BFLspiro[Z benzof uran-1, 4" - pi peri di n]
=l onyl)- IHindol-1- yl] acetonitrile;
pmm¥¥ e F%ro I -(3- fluorobenzoyl)-lkklndol 3-yl]carbon
yI} 3H spiro[ 2- benzofuran-1, 4" - |per|d|ne] ;
-{[6-chl oro-1-(2- quorobenzoyI -t ndol - 3-yl ] car bont©
yI} SFLsplr@[Z benzof uran-1, eridine] ;
. 1) -1 Hdgndolr- 3- y \
ri > R
Z) N l)-1Hindol-3-y N
rbonyl} 3H pl&g[Z benzofuranl 4' ypi peri dine]; Ia h
-{[6-chloro-I-(3, 5- dlfluorobenzyl)-lkklndol 3 yl ] car
bonyl} 3H spi rof 2- benzofuranly 4' - pi peridine];

)

R3

-{[6-chl oro-1|-(3-fluorobenz WVHVHLVndoI-B-yI]carbony
| }-3H spiro[ 2- benzofuran-1, 4 pi peridine] ;
'-{[6-ch|oro-l-(2-oxo-2-piperi%i -I-erthyI)-II—i—indoIHO
-3 yI]carbo | }-3H spiro[ 2- benzefy
plperlo'ne] ;- J O -

I'-{ oRQ- | -.( 2TH¥ phol i
-3-§ R3H§ﬁﬁ7ﬂ21
l,4"-p —-rlqine] ;

R' Vb

General scheme D

The treatment of an indole derivative (Va) with trifluoroacetic anhydride in DMF
affords intermediate (VI) which can be hydrolysed with an aqueous sodium hydroxide
solution to give the 3-carboxylic acid indole derivative (IIa). Alternatively, (VI) can react
with an electrophilic reactant R-Yto give (VII), which is then converted to the
corresponding carboxylic acid derivative (IIb) with NaH/H,O in DMF (see J. Org Chem.,
1993, 10, 2862). Intermediate (VII) can alternatively be obtained by treatment of an
indole derivative (Vb) with trifluoroacetic anhydride in DMF, dichloromethane or 1,2-

dichloroethane. Addition of a suitable base may be advantageous.
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2-[6-chloro-3-(1 H
, 3H-spi ro[ 2-benzofuran-1, 4" -pi peridin]-r-ylcarbonyl)-|

W(HzoorMﬂoﬂﬁss yl'] - N, N-dinet hyI acet de; 2-[6-chl BCDEB20(4/063846
tayn

[.2- benzof ur an- | - pi peridin]-r-ylcar bonyl ) -1
erég&;henfeﬁz] - N, N-di et h)ﬁk acet am de;

r- {[6 chl oro- 1| - (piperidi hrcar bonydoird, Hadndol -

ar bonyl } - 3EneRIdHER e PG ur agN |2, AMNaopediéxaiene
: [16% é\])@lﬁﬁsé’z 1 7 (OO0 » N,
PP | T e oy
‘ yIT]HFaEé?tPhiOéfo
" 16 chl ortF - (3. 5. di f | uor heny|)§i{““hylpr° S 3-yl1car N
bonyl }-3H spiro[ 2- benzof ura - i ey, mﬂmne] )\
-{[6-chloro-1-(3-fl uoroph%nyl -I H i ndol - 3- yI]carQon(g/
I } -8 spi r o[ 2- benzof ur an¥| eridine] ; +
2-[6-chloro-3-(1 H
, 3H-spi ro[ 2- benzof uran- | - pi peri d| n]-r-ylcar bonyl ) -1
H-|ndoI-IyI]R-I-(2fbuorophenyl)elt ;
r-[(6-chlorg B |n2yI-IH-|n ) car bonyl
- spi ro[ 2- ben Hp%Nperl d ; _NH NH
b5 i nt VIGBE hy! )~ Sndale dagek c3

1{"[L) en QerO- :
n.y.l_&i:lhspl rof[p

nzof di
22[i&=®ind, or o- 3- ( - 2. MeOH, reflux N
, 3FEpi®3f 2- benzgf uran- 1, 4' - pi peri di n])\ yl carbonyl)-1 H
H-|ndoI-IyI] - 16y di n- 2. yl et hanone© zHC
XI XIII X1V
HCL McOH / \1.NaH, DMF, RT
: 2. Mel, RT
4 4 4
R o) R o) K
1. BH, SMe,,
NH N s THF, reflux N8
R 2. MeOH, reflux R
—_—

3. HC], MeOH
4. NaOH

anp7d
anp

N
HCI o)\o
XII XV + XVI

General scheme E

Cyclization of a bromophenylacetonitrile derivative (VIII) affords a 4-bromoaryl-2-
cyanopiperidine derivative (IX). The cyano group is transformed to an azidocarbonyl
group using standard functional group transformations to give a compound of formula
(X). Upon heating in toluene an azide (X) undergoes a Curtius rearrangement. The crude
intermediate isocyanate is trapped to form a lactam of formula (XI) after bromine-
lithium exchange using tert-butyllithium at -100 °C. N-Deprotection affords
spiropiperidine (XII). Alternatively, lactam (XI) can be N-alkylated to give lactam (XV).
Both, lactam (XI) and (XV), are reduced using standard conditions to afford
spiropiperidines (XIV) and (XVI) after N-deprotection, respectively.
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r-{[6-chloro-I-(pyridin-3-ylnethyl)-I1Hindol-3-yl]carb
onyl }-3H spiro[ 2- benzofuran- 1,4' -piperidine];

\N02¢Wﬁmﬁﬁtoro-l-(pyridin-2-y|n?§§yl)-lF+indo|-ﬁ€yE?nmahn&m

onyl } - 3H spi ro[ 2- benzof uran- 174" -piperidine];

oo oAb LA P OSP phl Pal b e
prepuatiohbobthe-comppy ndsw fdhaibeytlioreddeytding td-genehal scBeryitd A#o C.
rbonyl } - 3H spiro[ 2- benzofuran- 1,4" -piperidine] ;

IO R AR SRR G bR A

eomp@jnds of the invention according to general scheme A.

‘-{16-chl oro-1-(2-0x0-2-piperazin-l-ylethyl)-IHindo
bg?%+?%§?ﬁ§%yl}-3kbspiro[2- benzofuran- 1,4

- pi peridine] ;

r-({I-[(H40 enﬁylnnrpholin-2-y|)nethy|]-6-ch|oro I/H iyd

ol - 3-yl }car yl) - 3H spi 2- benzofuran- 1,4 N

- pi perrdi HOBI, EDC

;IR 1?-[(5tnethylisoxa§§ - 35 thyl]-1Hin

ol - 3= K onyI)-3FLsp|§ [ 2- benzofuran- 2 o

|, 4' -piperiyine] ;
" -({6-chloro-I|-[2-(4-nmethyl pi perazin-I-yl)-2-o0X
]-1Hindol -3-yl }carbonyl)-3Hspi ro[ 2-benzof uran- R
|,4" -piperidine] ; 4-( 1-
| -[(2-cycl opropyl - 4- net hyl cycl openta- 1, 4-di en-
eyirphRIpRgAUrC L sahidtergrpling i nden- |
3-yl ’gb! hRMFrdd dolutdorr Sf HYIHBORB-ELDEHAL AA8¥BRGIve (T MAHINS] 10 mI
-
CAfb s pddsd U et BRE; (i trapol- KOs i SrypoD i e (Ignmol)
oV/thd GANROMYVaPlS Bhé Rlixture was stirred overnight at RT and then poured onto
water and extracted with CH,Cl,. The combined organic phases were dried over NaxSOy4
and concentrated in vacuo. Flash chromatography or preparative HPLC afforded the title

compound.

The following general procedures II and III are examples of the preparation of the

compounds of the invention according to general scheme B:

General procedure 11

O O
N NaH, DMF N
0] + R—v - 9]
A\ A\
N N
\ \,
H R
General procedure I1:

To a stirred solution of 30 mg (0.09 mmol) of 1'-[(2-methyl-1H-indol-3-
yDcarbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine] (the preparation of which have
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2- benzofuran- |,4'-piperidine] ;
r-({6-chloro-I-[(3-nethylisoxazol-5-yl)nethyl]-1Hindo

\szmme%&arbonyl)-Skkspiro[2- bgfzofuran- PCT/EP2006/063846
piperidine] ; -( {6-chl 1-[( 1,5-dinethyl-
py.r azol VAN
L sy %%ﬁ% LM, 9 PP ghmob Natt (60% i

bily Thp npﬁnredwasesllrljedla't RT ﬁ§163(1:1|nlir0 Ianel then the electrophlhc reactant R'-Y

(Lt DRy P S B S5 Bus S it o mdqpabl Py then pourea

onto{vertatdndregtrhetfd 2ith ethyﬁrmtehsyd: "ﬂh,e&emﬂo&mdlor@nyd plmstdwdre dried
%)\t(%ll\f]%%ﬁé%dgcgoﬁ?gﬁar{tpa??&/ in Vailg) ?Hpﬁga&lon%y prepalljrarlt"flvr(]a HPLC afforded the
torpdspeiding dadvweiven - 3- yl)nethyl]-lkklndol 3-yl }car bonyl
)-3Hspiro[ 2- benzofuran- |, 4'-piperidine] ;
I-{[I-(nethoxynethyl) cycl opropyl ] net hyl }
EF%&ﬁmgﬁFm 3"yl ) car bony! ] - 3Hspi ro[  2- benzof ur an-
plperldlne] ; (I-{[6-chloro-3-(I H

,3 [ 2- benzofuran-1,4"'-piperidin]-r-yl

H- net hyl chclopropyl)acetonitri

[ hl ono-1-[2-(tetrahydro-2H pyran-4-y

-|ndoI- carbonyl) 3Hspi rof of ur an- N

I, ) '+terﬁwaty ﬁ%gggﬁihloro 3-(I H 0
,3FLsp| benzof uran-1,4' -pi peridin]-r-ylcarbanyl)-

| Hi nd -yN net hyl }nnrpholine-4-carboxy|ate - N\

{[ 6. chiora
I-(ﬁbrphollnXZ yl met hyl ) -1 H i ndol - 3- yI]carboﬁ&I} 3FFSB
iro[ 2-

General procedure I11:

To a stirred solution of 20 mg (0.054 mmol) of 1'-[(6-chloro-1H-indol-3-
yDcarbonyl]spiro[ 1-benzofuran-3,4'-piperidine] (the preparation of which have been
described in example 77) in 3 ml DMF was added 8.8 mg (0.11 mmol) NaH (60% in oil).
The mixture was stirred at RT for 30 min. and then the electrophilic reactant R'-Y (0.08
mmol) was added. The mixture was stirred an additional 18 hours at 60°C and then
poured onto water and extracted with ethyl acetate. The combined organic phases were
dried over Nap,SO4 and concentrated in vacuo. Purification by preparative HPLC afforded

the corresponding derivatives.

The following general procedure IV is an example of preparation of the compounds

of the invention according to general scheme C:
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benzofuran- |, 4" -piperidine] hydrochloride;
2-[6-chloro-3-(I H

WO 37 8mies®[ 2- benzof uran- |, |n$5§r i di n] -r-yl cap®DRPI0P6/063846

Hindol -1yl]- I\I-[2(d|msthyla
2-16-chl oro met hyl -3- (1 H

Sg%ﬂera?lfmce{uéﬂgenzof uran-1,4"' -piperidin]-r-ylcarbonyl)-|
Hi ndol - 1 yl'] -N, N-dinet hyI acet am de; 2-[6- chl(g)r o- 3- (|

o) et hyl ] acet am de;

b2- benzof uran-1, 4" -pi peridin]-r-yl carbopyl ) - |

=l acet am de; 2-[6-ch| or o- 3- (
, 3 benzofuran-1, 4" -piperidin]-r-y -
H i ndol - | N N-[2- (msthMI am no),ghyld acetani dey

N- (2- am noet NE=P- 2- § 6- chﬂloro 3-
, 3H spi ro{ 2- henzog ur ark'1’, 2R pi p8sY- /- ryl car bopyl )
gcet am de 2 [6-chloro-3-(1 H

3H SE' ran-1,4' -piperidin]-r-yl ca : N—R'
H-|n8I-IyIje han am ne; 2[6 chl or o- 3- (| H" bR
, 3H-spi ro[ 2- benzofuran-1, 4" - pi peridi n]-r-yl carbonyl )-I
H i ndol -1 yl] -N-rrethylethan am ne; 2-[6-chloro-3-(I H
GairéralprooddairdEVz of ur an- | -pi peridin]-r-ylcarbonyl)-I

H-
- fBastel 601}%‘(%%?@%9'?'3}9 ore gyl iHHrepiiel 3ogpqofuran-
G:AY pipanidin]-3HyS@irb ol 21 1]Haﬁd@IE{2F@mboﬂyhéaelﬂ) I(Dﬁfm(ﬁib (@¢ pieparation of

iv@%&h%ﬁ%? leﬁ@%&c&i&%& E)t[ %aﬁlhp?e M]d) n )fb erl%lﬁ/ ldz was alng(P Jl C?’m)rlnol) EDC,
(1.3 mmol) HOBt, (1.3 mmol) Et;N and (1 mmol) of the amine derivative (wherein R'
and R" are as defined hereinabove). The mixture was stirred overnight at RT and then
poured onto water and extracted with CH>Cl,. The combined organic phases were dried
over Na,SO; and concentrated in vacuo. Flash chromatography or preparative HPLC

afforded the title compound.

The following general procedures V to VIII are examples of the preparation of the

compounds of the invention according to general scheme B:

General procedure V

O O
4
R* N NaH, DMF R N
(@) + R—v - (@)

AN A\
N 2 N

) \ R \

R H R
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benzofuran- |, 4'-piperidine] ;
r-{[6-chloro-I-(oxiran-2-ylnethyl)-1Hindol-3-yl]carbo

WO 2007 A@d8s pi r o] 2- benzof ur anl ﬁéépiperidine]; PCT/EP2006/063846

2-[6-chloro-3-(1 H
, 3H-spi ro[ 2- benzof uran-1, 4' - pi peridin]-r-yl carbonyl)-I
H-i ndol -1yl j et hanol ;
r-({6-chloro-I-[(2-methyl pyridin-4-yl)nmethyl]-IHindo
EBngthaCMhmyNO-BFLspiro[2- benzof ur an-
- pi peridi ne] ;
{ Y I

%csﬁ;r%?m ol HL B ST AR Bimbiih BN vas added
NaH— (08-0chimot, H0% (nl oiHl. The mlxture was stirred at room temperature for 30 min.

Scﬁ]hggl the %;f 81{\]11.2 %: han Ef%r]sl a%l 0} o L SRERO0N dirled for an
addifiGaat HBdromrd arfd dtelnaﬂityn‘ed) oRtd Wyllearaﬂd-eytrm&éd]yvllt)l- dthili aackate. The

T(;)Ol’rﬁg’i:r%%l] é}iag%ngllgné#éseg’ MR 1L o RE"RRI9Y,2%0d concentrated in vacuo.
Pufifié@tioh lbgpeepardtive HRthyfqryed tleicdiraspdngingrdetibytivis.] H- i n
dol - 3-yl }car bonyl ) - 3H spi ro[ 2- benzof ur an-

4' -pi peridine] ;
lrz?‘te(%-g{:oﬁ‘fdrgFngf-h(Q,S) -1 - met hyl pi peri din-3-yl]methyl }-|
H-indol 3-yl)carbonyl ]-3Hspiro[ 2-benzof uran-

|, 4" -piperidine] ;
r- {[6 chl or @V - Jyrro®KOMQ@3wy&ﬂethyl)-lF+i‘wol-3-yl]c
ar bony! } - 3H-So'ro[2 Ibﬁﬂﬁﬁfﬂﬂ@ﬂ $

- pi perid

General procedure VI - aryl coupling:

To a solution of the indole in dichloromethane was added anhydrous Cu(OAc), (2 eq),
the boronic acid (3 eq) and pyridine (4 eq), and the reaction mixture stirred 16h at room
temperature in the presence of 0.4 nm molecular sieve under an open to air atmosphere.
Filtration through decalite, washing with dichloromethane and concentration gave the
crude product which was purified by silica gel chromatography (hexane/ethyl acetate) to
give the desired product.

General procedures VII and VIII

A A
0 0
1) NaH, DMF
_—
A\ A\
N 2) R—Cl
R? \ R’ N
H R!

General procedure VII - acylation:
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-[ (6-chl oro-2-nmet hyl -1 Hindol -3-yl)carbonyl]-3H spiro
[ 2- benzofuran-1,4"'- piperidine] ;

WO 2(07/08:683 4- tetrahydropyra2| no[ 2- a] i ndol - 10- ¢ EP1I061§63846
7

l)- 3H— spi ro[ 2- benzof uran- | pi peri di ne]
% Po%l (? Hd%IF: [Zl{blﬁlg[mis %eat%(} w1th soldlum hydride (1.05 eq) and
ﬂtﬁfqd foc dB hn)mydt]roelﬁHem}pB]rao[rE thbe mmafedrvath an acid chloride (1.1 eq) and

?tﬁfe(deﬂéﬁ?fartsmﬁﬂlﬁs{fﬁy?f FhPorifietion By Bremppis, FPLG peldsd the desired

f)ﬂ)dluetnzofuran |,4" - piperidine] ; N{2-[6-chloro-3-(l

3H- S n- pl peri din]-r-ylcarbonyl)-I
ﬂeneraﬂi%c‘[idz ]%ét r?_\‘/lp% a?élél%lgm de; N-{2-[6-chloro-3-(1 H

BFLsplro[Z benzofuran-1,4'-piperidin]-r-ylcarbonyl)-I
B-sohdivinl of ghle] ieﬂhlyzli}lrmyﬁhMEswdia‘ wered dath sodium hydride (1.05 eq) and

- H .
!s}l'g %0? 1% %Blg 1rr]020 temBerFltuic, thclanp érreflta 1thr a )S/llllglall(r)%ycl) ﬁ{/l][o)r{die (1.1 eq)
h-hd Btuimd:d atl_rqolni tahparhtuye Kornidt. Iﬁulrﬁtcanqmbjd @reparative HPLC yielded the
d ed%rodC EoroS(I H . -

-3 réf benzof uran-1, 4" -pi peridin]-r-ylcarbonyl)-I
H-indol - 1- yl'] ethyl }-N nethyl et hanesul f onam de;
r-[(6-chloro-1-{[(2S)-|RaseltshyVpynetoliiydi n- 2-yl ] met hyl } -

)carbonyl] 3Hspi ro[

weérhaz%fMFthﬁd -pi peridine] ; and
r-[ (thehhmao Vlla{nﬁce:ﬁﬂa)r wlas nbhayberlE(ER dkionz @tallhjumesnhijsle} RNA. The
Fo%&ng Eﬁqﬁglﬁeyw# s]%'faglongci n an e)&)resgionzvekc)teo? Zaﬁerusreaﬂéncing to confirm the
identity of the amplified sequence. To demonstrate the affinity of the compounds from
the present invention to the human Vla receptor binding studies were performed. Cell
membranes were prepared from HEK293 cells transiently transfected with the expression

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

50g of cells are resuspended in 30ml freshly prepared ice cold Lysis buffer (50mM HEPES,
ImM EDTA, 10mM MgCl12 adjusted to pH= 7.4 + complete cocktail of protease inhibitor
(Roche Diagnostics)). Homogenized with Polytron for 1min and sonicated on ice for 2x 2
minutes at 80% intensity (Vibracell sonicator). The preparation is centrifuged 20 min at
500 g at 4°C, the pellet is discarded and the supernatant centrifuged lhour at 43°000g at
4°C (19°000rpm). The pellet is resuspended in 12.5 ml Lysis buffer+12.5ml Sucrose 20%
and homogenized using a Polytron for 1-2 min. The protein concentration is determined
by the Bradford method and aliquots are stored at -80°C until use. For binding studies
60mg Yttrium silicate SPA beads (Amersham) are mixed with an aliquot of membrane in
binding buffer (50 mM Tris, 120mM NaCl, 5 mM KCl, 2 mM CaCl2, 10 mM MgCI2) for
15 minutes with mixing. 50ul of bead/membrane mixture is then added to each well of a
96 well plate, followed by 50ul of 4 nM 3H-Vasopressin (American Radiolabeled
Chemicals). For total binding measurement 100ul of binding buffer are added to the
respective wells, for non-specific binding 100ul of 8.4mM cold vasopressin and for
compound testing 100ul of a serial dilution of each compound in 2%DMSO. The plate is

incubated 1h at room temperature, centrifuged 1 min at 1000g and counted on a Packard



In a certain enbodi nent the conpounds of the invention

are those conpounds of fornmula (l-e): wherein RL is H,
W@eoo7®04688 - al kyl optionally s%ggt ituted by CNPCDEP1086/063846

sul fonylaryl, or is -(CH 2)m wherein Ra is: OR1,
1. C3 _6- loal kyl . 3 t0 6 :
TR SPEE. NavSp i Pslfhg Foon? € sfoncisd gopp sy agtl and data i
hetnedlnad l theim aximamespogfic bindingysesatd909%:t Td ealctiyteand Cai0 the curve

BBl g mOnsdif e PR 483, 7 s g wine the

@hyilg-Parssd@f @puatiomenber ed heteroaryl which are
optionally substituted by one or nore B, R2 is one or

nmmrao-nf hal A C1 6 2l leng] - P2 1 c ori1c Al lel
LA Al AY A} T T U’ /A \J CAT l\]l T'\\J L4 L} LIE™=4 A CAT ™ T

oEximple( OOK: @O) ihdr Bkample; | i Ki(nM) | | Example | Ki (M)
1 6. 113 1.1 207 1.1
2 162 114 13 208 26
3 10.1 115 10.4 209 1.0
5 8.2 116 1.7 210 1.0
6 19.7 117 1.2 211 0.8
8 272 119 24.0 212 12
9 9.7 120 27 213 33
10 127 122 52 214 5.1
11 112 126 30 215 8.6
12 34 127 30 216 35
13 95 130 111 217 538
14 112 133 0.9 218 25.1
15 14.8 134 1.0 219 12
16 44 135 1.8 220 1.0
19 6. 136 30 22 40
20 158 142 0.6 223 25
23 11.0 143 1.0 224 13
24 33.1 144 20 227 38




Gi - 6-al kyl

H. hal o.

WO/ 00dses phenyl

or

-(CHz) n-NR1R11 ,
may form an oxo or
ring to which

o'p% %b

R4 is is one or
di oxo bridge together
ey are att achedi/ERB06/663846

nor e of

H, Bis halo, CN, Q o-alkyl onal Iy substituted by

CN or - ;al koxy, |- |-al koxy, | C1- 6-hgl qal koxy,

C3- @5cycl oalyl , |- QO BOC 1t 6- A&yl , 228 1.5

- (CRnR v) n- phenyl|, |wherein the phenyl [is optiopally

subsgi t ut edshy one [or re >ubs4t%tuent(s)2 el ected g

fromthe|group cdndisting of: ha Gl- -al kyl

optTomat Ty substTtgqted hy CNor tatq, - - al kKoxy; Riand

R1128re H &9d6- gl Kyl , 133 - 6} al Kyt - NR R v230- (D) -

1-6-alkyl -S(Q |2-1C-6-alkyl or OH| R111 and RIV are

H ornoCl- 6-alkgl; Imjis 1530 6; nos Q tlo 431as wel l1.@as

phar maceuti cal | y |[agcept abl e salts tHhereof. Further, in

a certain e dinent t df [t he,j,nventi

are those c ourldy of ormJI a%?? , vvhe%j@ %;b H

or / f‘l—! ’)) m-Ra \vl‘h‘_r a| n—Ra s 5 or

merr‘déred hetésocyclloal I5H , aryl5.0 or 5 or B4 1.8
33 10.8 157 39.8 235 14
34 2.1 158 38.7 236 1.7
35 2.5 159 7.6 237 4.0
37 6.3 160 5.0 238 1.9
39 1.8 161 2.2 239 23
40 29 162 65.3 240 2.0
43 11.0 163 15.3 241 1.5
44 11.0 164 2.9 242 22
45 9.5 165 4.3 243 14
46 0.8 166 24 244 2.6
47 0.5 167 3.0 245 1.7
48 2.6 168 24 246 1.9
49 24 169 1.5 247 23
50 10.6 170 2.2 248 1.5
51 59 171 2.7 249 24
52 2.1 172 3.0 250 4.1




menber ed het eroaryl
2)n-(CO-R b, wherein Rb |s 5 or

or,

- (CH 2)I11 NR1R11 or,

-(CH

woreeineeass het er ocycl oal kyl ; 60 one or nore OPCHEPI006/063846

halo; R3is H or is G- 6alky R4 is one or nore of

Hor halp ; R6 ig K, Rland R11 are Gl-6-alkyl; mis 1

to 63 n is 0.70 4; [as W8 | as pharngcquti2dl 1y 2.1

acceptable salts |[thHereof. The foll owing conpoupds are

exanpl es|accpsding [to {fe inpventdon:| n - o5 23

- chl'or o- | Hi ndol -[S-[y*car bonyyspi r of | -tenzofzuran- SN - pi

perTdimne];

r-f&P-benzylZY - ndt Hyl - 11> i ndol 2 yrdarlbomdApspi | of -ben

zof uran- §N' - pi perli di nejl ;

r- (1sk+ i ndol 433yl dar|bonyie) sp| r oj4.gbenzqf urzma- 3, B' - piger

i di nej;

r-1(6-chloro-5-TTugro-TH 1 ngol - 3-yI)[carboyyl [spirqf

enzofur an- 364 - pi peridJr e];|2-] 2 chl oro-3i-§(é (I 340[

Hbenzottran—3—4+Hiperidin H—yhearbony)

| Hi6Adol 1 1-43] -| N, N-Hi9ret hyl é&han |ai ne256 24

r-{[6-chloro-1-(4-dyrrolidin-I|-ylethyl])-1Hindpl-3-yl]

carbgnyl }spig o[ | -[bgnzofdy ant 3,44 - pi|pgri difie] ; 31
72 2.9 182 4.0 258 3.7
76 1.7 183 52 259 2.6
77 15.8 184 34 260 2.8
80 7.4 185 22 261 1.7
81 5.0 186 29 262 4.3
82 12.9 187 3.6 263 1.7
84 3.6 188 1.6 264 1.8
85 10.2 189 1.7 265 14
86 13.2 190 2.6 266 2.7
87 3.5 191 2.8 267 14
93 13.8 192 24 268 0.07
94 4.1 193 2.1 269 1.0
99 5.7 194 15.1 270 1.3
100 34 195 2.1 271 1.5
101 279 196 14 272 1.3
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3- [6-ch
| - benzof

| oro-3-(
ur an- 3, 4'

wo Bbo7matoks 1-yl] -

" Hspirof
-piperidin] - |'
N, N- di net hyl

i

-yl carbonyl) -
opan- | - am ne; PCT/EP2006/063846

r-{[6- chIoroI-(2 nmor phol i n- 4- ethyl)-IH-lndoI 3-yl]c

arbonyl } spi ro[ | - henzof uran- | 3, 4' - pi geri di nej ;

2-[ ®Xhl or 0234( I H spl%70] 3.0 273 1.1

| - benzof uran-3,4'|-giperidin] - |I'-yl{carbonyl) -

| Higdol 1+ 1-y4] -| N N-gjget hyl ethan gdmifne;»74 5.1

I'-} 6-chl oro-1-[|2-{(1 Hpyrrol -1 -'yl)etryl]-l H i ndolz-'S-y

Fycarbonyt)spirroff=joenzof uran- S[prfperi drmej;—and

[ {(PSG chl ore21 - (|2- oxol%- pi per |3d3 n- I]- yl etWI )-1 H ihdol

-3-yl]lcarbonyl }sgiro[ |l henzotfuran- 314'l- pi peri dj nel

In gogertai menbddijmentont he| corppunds [of 27se | hventpon

are t hose corrpounds of formJIa (I-f)f:4 - where n Rl is

al Kyl op ona bst[i tfu CN,
|s E(Eﬁ fonyl a]r§/l or %1 (‘Lri’a wheref%7 S: 5%1,
I\ID1D

108 6.2 202 4.3 280 67.6
109 1.1 203 11.7 281 19.1
110 0.8 204 1.1 283 63.1
111 24 205 1.0 284 138.0
112 2.0 206 0.5

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

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

The compounds of formula (I) 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.



C3_6-cycl oal kyl, 3 to 6 nenbered- heterocycl oal kyl ,
aryl or 5 or 6 nenbered heteroaryl which are

wWo@pio7oo@Eks y substit ut ed by one é)é nore B, or iBCF/EEM0Q063846
k

10
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20

25

(CO) -Rb, wherein Rb is: oxy, NR1R11l, 6
Qr. 5 or

het er o | oal k.
et eP UVl SRR S BRI 3%13F¥ wler e ABR G eycerol
meeebB;oilk2tcc s one or nore of H, hal o, Cl-6-al kyI R3
is H or is Cl- -alkyl, or is -(CO) -Rc, wherein Rc

H ) 1ta%1eaelx%1¥) entﬁ(f%—%@a | onéﬁ é;ﬁ Ja s r%[%dc?% G%r_l%va%s fats,

sono- 1R1411dra1yhc[mdpobmlsc¢m or di oxo bri dge t oget her with
the phenyl ring to which they are attached; B is hal o,

s o T
stﬂ@ﬁ)}e@; _@/eltn@- agektp] cmulsiGRIRIwepton grvsroydranwhverants, kdts for varying
HII%%Q%{‘LIOPIS élrrﬁ%g} Q[ﬂl elr%/ {nélgg?é %}%ﬁﬂisﬁoq’ am/loﬁﬁgntgr C%n also fcontaln still

subs group cons
other therapeutically Valuable substances.

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

exceeded when necessary.

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

temperatures are given in degrees Celsius.

Example A

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

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

Tablet weight 100

Example B

Capsules of the following composition are manufactured:

mg/capsule



hal o, G - -alkyl optionally substituted by CN or hal o,
- -al koxy; Rland R11 are H, Cil-6-al kyl,

W@R2006/0ad6Bs/ 1 - NRnRl v, -C(O)-C 1- Ggﬁl kyl, PCT/EP2006/063846
-S(02-CG _6-al kyl or OH R111 deVare H or

mis 1 to6; nis O0to 4, as well

gﬁ Vrer?ﬁhég%l%l Ccal | y acceptable salts thereof. Further, in
Bacteset ai n enbodi nent the conpounds of the invésiion
re those conpounds of formula (I-f) |, vvhere| i's
ﬁornR%arcg one or nore of Hor halo; R3is H, R4O|R§ one
®alcnrore of H or halo ; as vveII as pharmaceuticd |y
accept abl e salts thereof. fal | owi ng conpo s are

5 exanpl es according to thed @8@@ ﬁyt e
5-brono-r- (| Hindol - 3-yl carbonyl )spiro[indole-3,4"-pip
er i dTind aive Isi)bsmmec, laeke and corn starch are firstly mixed in a mixer and then
TSRS R0 Shd Bl A0l il ik SEIROTLL SR RLL PR
theectc amgd nuxmﬂsthofouighly Themiktuenis el Hyl‘ms@lllm)immhmd%e}afme

ga%lrsfﬁlél&a (I-g): wherein RL is H,

10 Example C

Suppositories of the following composition are manufactured:

mg/su
Active substance 15
Suppository mass 1285
15 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

20 packed individually in wax paper or metal foil.

EXAMPLES

Examples of compounds of formula (I-a)

Example 1
1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]spiro[indene-1,4"-piperidine]
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waEho7H0ddBLR11, C3_6-cycl oal kyl

or is G- -alkyl optionally substituted by CN or is
sul fonylaryl, or is -(CH 2)mRa wherein Ra is: OR1,
4?’ to 6 PCT/EP2006/063846

menber ed- het er ocycl oal kyl , ary? or 5 or 6 nenbered

het eroaryl which are optionally substituted by one or
nmore B, or is -(CH 2 (CO FRoSyYWherein Ro is:

C -6-al koxy, 0 NR1R11l, 6 het er ocycl oal kyl ,

aryl, or 5 or 6 nmenbered hefergdr whi ch are

nmore of H, halo, Cl-6-alkyl;
C-6-alkyl, or is -(CO-R :
-(CHz)n-NR1R11 , R4 is is nore of H, halo, or -
-al koxy optionally substittted OH, or two R4 0 may
forman oxo or dioxo bridge together with the phenyl
ring to which they are

§ H 5or is
LRc is: G -6-alkyl

Amide coupling according to general procedure I described hereinabove:

- Amine: spiro[indene-1,4'-piperidine] prepared as described in J Med. Chem. 1992, 35,
2033,

- Acid: 1-Benzyl-2-methyl-1H-indole-3-carboxylic acid (the preparation of which is
described hereinafter),

ES-MS m/e (%): 433.5 (M+H").

1-Benzyl-2-methyl-1H-indole-3-carboxylic acid

To a stirred solution of 0.50 g (3.10 mmol) 2-methyl-1H-indole-3-carboxylic acid
(described in J Heterocyclic Chem. 1977, 14, 1123) in 5 m1 DMF was added 0.27 g (6.75
mmol) of NaH (60% in oil). The mixture was stirred at RT for 30 min. and then 0.39 ml
(3.28 mmol) of benzyl bromid was added. The mixture was stirred an additional hour
and then poured onto water and extracted with ethyl acetate. The combined organic
phases were dried over Na,SO4 and concentrated in vacuo. Crystallization in Et;O

afforded 1-Benzyl-2-methyl- 1H-indole-3-carboxylic acid.

Example 2
1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-2,3-dihydrospiro[indene-1,4'-
piperidine]

o
7\
N

20  Amide coupling according to general procedure I described hereinabove:



attached; B is halo, CN, G- -alkyl optionally
substituted by CN or - -al koxy, - -alkoxy, Cl-

w®2albambkoxy, C3-6-cycl oal kyl, 63 C( O O C 1- 6- aP&IEP2006/063846
- (CRnR v) n- phenyl, wherein the™phenyl is optionally

sybst i tyut one. o re substituent(s) selected
TR e Ry AR e £ 45 g Tl PP s B0 £ prea
Ghperir oAl ) 35, 30d3st i tuted by CN or halo, - -al koxy; Rland
L.are H . Cl-6-al kyl., G -6-al kyl.-NRaRl v, .- (O -C
g B v 2 €3t Bt Qe oG i Vb AR et iRl 1
BS-Md mBe edokyi35.5fM4HD. to 6; On is 0 to 4; as well as
pharmaceutically acceptable salts thereof. Further, in
a certain enbodi nent the c ou djs of the invention
are those conpounds of for IQPPﬁ-g), wherein 5 RL is
H or, - {'-H({Gkh3)mHRmdsherdicarbidayi]spiai ldend2,41-piperidine
nore of Hor halo; R3is H or is G-6-alkyl; R4 is H

R6 is H O
oY

Amide coupling according to general procedure I described hereinabove:

- Amine: spiro[indene-1,4'-piperidine] prepared as described in J Med. Chem. 1992, 35,
2033,

- Acid: 1-benzyl-1H-indole-3-carboxylic acid (the preparation of which is described
hereinafter),

ES-MS m/e (%): 419.4 (M+H").

1-benzyl- 1H-indole-3-carboxylic acid

To a stirred solution of 0.50 g (3.10 mmol) 1H-indole-3-carboxylic acid in 5 m1 DMF was
added 0.27 g (6.75 mmol) of NaH (60% in oil). The mixture was stirred at RT for 30 min.

and then 0.39 ml (3.28 mmol) of benzyl bromid was added. The mixture was stirred an

additional hour and then poured onto water and extracted with ethyl acetate. The
combined organic phases were dried over Na;SO, and concentrated in vacuo.
Crystallization in Et,O afforded 0.61 g (78%) of 1-benzyl-1H-indole-3-carboxylic acid as
a white solid. ES-MS m/e (%): 250 (M-H").

Example 4
1'-[(2-methyl-1H-indol-3-yl)carbonyl]spiro[indene-1,4'-piperidine]
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as well as pharmaceutically acceptable salts thereof.
The foll owi ng conpounds are exanpl es according to the

WO pwenodess: (SS RR) - 6 PCT/EP2006/063846
r-[(I-benzyl - 2- met hyl -1 H i ndol %%: yI)carbonyI] 3,5 -di
met hyl - 3H spl rof 2- benzofuran I - pi peridin]-3- one
(RS SR) ["-[(6-chloro ; 3 yl ) car bonyl ]

-3 ,5 -dinmethyl - 3H sp zofuranl
-piperidin]-3-one; (RS
r-[(l-benzyl -2-nmethyl -l Hindol - 8-yl )carbonyl]-3",5"-di
nmet hyl - 3Hspi ro[ 2- benzof ur & 4' - pi [ ;
and
(Ir,3R5 S)-r-[(I-benzyl - >;
nyl]-3",5" -di rrethyl-SI—l—spiro[-
benzofuran-1, 4' -pi peridin]-3-one. a certain
enbodi ment the compounds of the || on are those
conpounds of formula (I-h) : vvher RlLis H or is

StigsFypbips FROGARELY Sl Biish S SRR e
CAmitRYRid indene- 1,4'-piperidine] prepared as described in JMed.Chem. 1992 35,
2033,

- Acid: 2-Methyl- 1H-indole-3-carboxylic acid prepared as described in J Heterocyclic
Chem. 1977, 14, 1123,

ES-MS m/e (%): 343.2. (M+H").

4 ndol - 3-yl) carbo

Example 5
1'-[(6-chloro-1H-indol-3-yl)carbonyl]spiro[indene-1,4"-piperidine]

Cl

Amide coupling according to general procedure I described hereinabove:

- Amine: spiro[indene-1,4'-piperidine] prepared as described in JMed.Chem. 1992, 35,
2033,

- Acid: 6-chloro-1H-indole-3-carboxylic acid (the preparation of which is described
hereinafter),

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

6-chloro-1H-indole-3-carboxylic acid




C3-6-cycl oal kyl, 3 to 6 nenbered- heterocycl oal kyl ,
aryl or 5 or 6 nenbered heteroaryl which are

wopio7oosks y substituted by one 8{ nore B, or iBCF/EEI06/063846
2)n- (CO) - Rb, vvhereln Rb is: 6- al koxy, NR1R11l, 6

et St oa'zﬁ%ffdo@r%wgﬁf 180 BT g o o
ﬁ-th)chlfRﬁldk)ka \m’s@rqrarmﬁ 80 pf64%) biad- d1é01(gllf\ll\;11:dr1¢ediy-lg ClgcRﬁbxth acid
f‘sa'h%t%%ovgq f&?d E%%@#Wﬁ&ﬁﬂ@ﬂ s is one or nore of

H, halo, or - -alkoxy optionally substituted by OH, or
two R4 may form an oxo or (Exampletfri dge toget her with

o L TN 0B SRR 6 L AP OBE 17 hne

optionally substituted by CN or - -al koxy, - -alkoxy,
Cl 6- hal oal koxy, C3-6-cycloal kyl, -C(O O C 1-6-al kyl,
- (CRnR v) n- phenyl, wherein the

Amide coupling according to general procedure I described hereinabove:
- Amine: 2,3-dihydrospiro[indene-1,4"-piperidine] prepared as described in JMed.Chem.
1992, 35, 2033,
10 - Acid: 6-chloro-1H-indole-3-carboxylic acid (described in example 5),
ES-MS m/e (%): 365.4 (M+H").

Examples of compounds of formula (I-b)

Example 7
1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-1-(methylsulfonyl)-1,2-
15 dihydrospiro[indole-3,4"-piperidine]



phenyl is optionally substituted by one or nore
substituent(s) selected fromthe group consisting of:

wh2000/006688 - al kyl optionally suggt ituted by CNeOT/EP@N@063846
- -al koxy; Rland R11 are H Q-e¥€-alkyl, @Qe-alkyl-NR111

w0 - I H., RL11 and
st G KA e i R Y
wAhlina 3 - (preal yimdfeou i) dal- Hmyémsp]N[ankﬂeee—§a¥ p@etlﬁmlelaplfepared as
Furt ment the conpounds of the
Efiqu&#egf’@”{% égwgﬁ'pn@%%s of formula (I-h),
V\Aelﬂel -Befdyl-2smbthyb T Hiig delé%ﬁ%y@ﬁ@hei&bdcsvﬂ&rda‘h rexdfbpled),
[ nore of Hor halo; R3is H
5 gﬁ%énﬁ(%ﬁ% ﬁﬁ%ﬁ%‘l 6-alkyl: X is CH2 or C=O Rland
R11 are H or C -6-al kyl; as wel | as phar maceutical |y
acceptable salts thereof. The follow ng conpounds are
exanpl es according to the 'ﬂ}\a{r%rﬁiééjn'
1'-[(6-chloro-1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine]
Cl

HN

10  Amide coupling according to general procedure I described hereinabove:
- Amine: 1,2-dihydrospiro[indole-3.4'-piperidine] prepared as described in Tetrahedron,
2004, 60, 4875-4878,

- Acid: 6-chloro-1H-indole-3-carboxylic acid (described in example 5),
ES-MS m/e (%): 366.4 (M+H").

15 Example 9
1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-
piperidine]
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-[ (6-chl oro-| Hindol -3-yl)carbonyl ]spiro[iso indol e-
| ,4" -piperidin]-3(2H)-one; 1'- [(6-chloro-

wo bbornekesks 3- yl ) car bonyl ] PCT/EP2006/063846

_2-met hyl - 2, 3-di hydr ospi ro[ i sofh dol e- 1, 4" -
pi peridine] ; r -

-chl oro-1 Hindol - S-y~car bonyy- | "- rospi rof i soi ndo

e-1 "' -piperidineli and 2-

{6-ch|oro-3-[(3-oxo 2, 3-d\hyd¢o- 1" piro[iso indol e-
| ]

-piperidin]- |’ -yI)car7
| Hindol -1 -yl}-N et hy acetlam The invention al so
enconpasses the conpountg of la (1), (I- a),
(I-b), (1-c), (1-d), (I-g) or (lI-h) for
a use in the preventio treatment of dysmenorrhea,
hypertensi on, chronic |[heart{ failure, inappropriate
secretion of vasopressihg iver cirrhosis, nephrotic
syndrone, obsessive coppulsFve di sorder, anxi ous and
depressi ve di sorders. ’{1 ti on al so enconpasses a
phar maceut i cal conposﬁf ongawpri sing a conpound of
formula (1), (1- a), (I-b), (I-¢), (1-d), (1-e),

Amidg ouplinghcoordigg tchgenershprstvedival deweibed betkinabove:

Sty f agai Y
hg}%}éx?et étﬁs(?lg}l]dr%gﬁfc'o 1nLH01 ggr 1f)%r1(9’1¥§$§rg8£r @ggt’rleos%rrﬂi)eéltlg Tetrahedron,
EQERGQM@ﬁSéSﬂMasopreSS|n l'iver cirrhosis, nephrotic

r sessiy 1.0 nxi.ous_ a
deﬁlgegélgff\}zey??f 8&1 £ Br]@' . nv§°n i ?1“? E@‘?Sﬁrabed R 1),
ERdSpds 685 4866 (WeieHOf a conmpound of formula (1), (I-

a), (Ib), (1-c), (I-d), (1-e), (I-f), (1-g) or (I-h)
for the preparation of a medi canent which is useful
agai nst dysnenorrhea, hypertension, chronic heart
failure, inappropriate secretion of vasopressin, liver
ci rrhosi s, nephr Bkampleyodrommundbst®sinué (Eeirpul si ve

di sorder, anxi ous and depressive disorders.

Example 10
1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-6-chloro-3H-spiro[2-benzofuran-1,4'-
piperidin]-3-one

o

Cl [}

Amide coupling according to general procedure I described hereinabove:

- Amine: 6-chloro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one prepared as described in
European patent application EP722941,

- Acid: 1-Benzyl-2-methyl- 1H-indole-3-carboxylic acid (described in example 1),

ES-MS m/e (%): 485.5 (M+H").
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In a certain enbodi nent, the conpounds of the
i nvention can be manufactured according to a process

waeepniesg the step of reacting,a conmpound of PEDEPMD&063846

(I'):with a conpound of formula”A-H in order to obtain
t he compound of fornmula (IEX rgin A, Rl, R2 and R3
are as defined herei nabove: " 1WP'§ A t her enbodi nent, the
clofplotknats]-2im dting - iIHv#edl3oy1) cagbonly8 -Arflnofoa® wpid[ 2-ben zofuran-1,4'-
according to a process conprisi the step of reacting
a compound of fornula (IPﬂ?”“hWk'ﬂn%n el ectrophile
conpound of fornula R1-Y inrordergto obtain the
compound of formula (1), whegreinf/Rl, R2 and R3 are as
defi ned herei nabove and Yi preferably Br or .
In still another enbodi ne onpounds of the

i nvention can be manufact ured condi ng to a process
conprising the step of reactin npound of fornul a
(I'V): with an amne of formula R11 in order to
obtain the conpound of forfory wherein Rl, R2,

R3, R and Rl1l are as def elnabove The
preparati on of the conmpound he i nvention of
formulae (1), (1- a), (I-b (¥c), (1-d), (I-e),

(I-f), (1-9) or (I-h) isg bed nore in details
with the foll ow ng gene gchenes A, B and C, wherein
Rl, R2, R3 and A are as defi ned herei nabove: - -

ERRES @Jupﬁﬁ@ @&%rﬁn@ﬁﬂ@h@hl §M&@d@e$d€é&ﬁﬁ@cﬂﬂ&§m@50\fe€)r mJ| a

(1) .can be prepared via an am de coupling between

i e 4 éhwaﬁa%ﬁwlm%&@p@fmapyl ArRIPEIdp]- ﬁ@@ﬁ@é@ﬂa&% Gescribed in
fPgddp4a1 | ndol e 3-carboxylic acids (1) are either
commercially available or readily prepared using a
pheidetiferzydsuethyl lHiipdole-3-carboxylic acid (described in example 1),

ES-MS m/e (%): 469.5 (M+H™).

Example 12
1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-6-methoxy-3H-spiro[2-benzofuran-
1,4'-piperidin]-3-one

o)

O

Amide coupling according to general procedure I described hereinabove:

- Amine: 6-methoxy-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one prepared as described
in EP722941,

- Acid: 1-Benzyl-2-methyl- 1H-indole-3-carboxylic acid (described in example 1),
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J. Med. Chem 1991, 34, 140. Alternatively, they can be
prepared foll ow ng the general schene D as descri bed

werogion@mss er . The spiropi peri di Igf deri vati ves PEHEP2086/063846

ei ther comercially avail able or can be prepared using

AREL G Y, e starting materials and
%%ﬁ@gﬁﬁ?g%gﬁs ?hij?% Spi ropi peridines A-H of group
(h) can be prepared as described in general schene E.
Ceneral schene Ais hereinEimnpbﬂ&rther iIIustrated

en S d, pr I
e}aﬂi&g" yﬂt Qeg“l?qgﬁnﬁ BEPS 8@@)5 ?h%y gﬁdspirfgz “poroturan-
refer. General schene BlﬁmmpamﬁhDS(ﬁEneral schene B
Compounds of fornmula (1) with RL different fromH can
be prepared by Ndeprotonation of an indole derivative
(r11) (a conmpound of formula (1) wherein RL is H)
followed by treatneat withy,an el ectrophilic reactant

RL-Y (wherein Yis aavi hi ch is either
commerci al ly avai |l &bl £ é\according to
nmet hods wel |l known in . * -rC|aIIy

Al $erhatively, conpounds

avai l abl e starting .
oupl i ng of N\an indole

(1) can be prepared b)
derivative (111) with/a Dgronic acid Rl-- - B(OH) 2
using a transition net atal yst such as Cu(OAc) 2 in
the presence of pyridine, nolecular sieves and air in
di chl oronet hane. Derivatives (111) are prepared using
the nethod described in the general scheme A Genera

L I B
eAguine: &xmaethbes 3U6spiro[ 2-benzofuran-1 4 -piperidin]-3-one prepared as described

in EP722941,

- Acid: 1-Benzyl-2-methyl- 1H-indole-3-carboxylic acid (described in example 1),

ES-MS m/e (%): 481.6 (M+H").

Example 14
1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-7-chloro-3H-spiro[2-benzofuran-1,4'-

piperidin]-3-one

Cl

Amide coupling according to general procedure I described hereinabove:

- Amine: 7-chloro-3H-spiro[ 2-benzofuran-1,4’-piperidin]-3-one (the preparation of
which is described hereinafter),

- Acid: 1-Benzyl-2-methyl- 1H-indole-3-carboxylic acid (described in example 1),
ES-MS m/e (%): 485.5 (M+H").
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wd 297086688 201- 203, 220, 224, 22

65, 81 to 87, 93-103, 133-136, 142-144, 150-154,
161-168, 170, 172-175, 180, 182, 183, 188-193,
§ 247, 253- 260, PRBBP2006/063846
266, and 267 refer, as well %eneral schenes and
%5 117, 204-212), VI
: 226) VIl (e.g.
Eulmmhgﬂw%n&ﬁl prb@e&lui@&escﬂﬁeﬁqﬂléll.’t?rgmﬁm 1979,41 1 %8R8, from 2-bromo-

Sl B G TR P ROT iy TR e e gy 203, 5

20800l and 1 CEhR1-Piict)dircdroneava pegpardald/-vilaraBHadpirdE2-benzofuran-1,4'-

coupl i bet i ndol - XML cid ) d
e R B B R S P B R iy b st s
theée (% RrB8EIMAY)). are readily prepared using

commercial |y available starting products and
conventi onal net@gds' C herei naf ter
further illustratedy +5 procedure

IV to which, e.g., exanpleEkﬁﬂpkosss refer.- - Cenera

S RRae ehany R e 0y ek D eRaBy U o gyt Spirol2-

anhydrlde i n DMF aftferstardnnt arpipdiiding-3(dfle) whi ch can
be hydrol ysed with an aqueous sodi um hydroxi de
solution to give the 3-carboxylic acid indole
derivative (Ha). Alternatively, (VI) can react with an
el ectrophilic react -Ytjp give (VIl), which is
then converted to t

]

‘\\\\\\

Amide coupling according to general procedure I described hereinabove:

- Amine: (SS,RR)-3",5'-dimethyl-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one prepared
as described in W(09929696,

- Acid: 1-Benzyl-2-methyl- 1H-indole-3-carboxylic acid (described in example 1),
ES-MS m/e (%): 479.6 (M+H").

Examples of compounds of formula (I-¢)

Example 16
1'-[(6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one
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correspondi ng carboxylic acid derivative (lib) with
NaH H 20 in DMF (see J. O g Chem, 1993, 10, 2862).

wo ndoenomses ate (VI1) can altern %vel y be obt ai PETEP2006/063846

treatnment of an indole derivative (Vb) with
trifluoroacetic anhydride in DV, dichloronethane or
1,2- dichloroethane. Addition of a suitable base may
be advant ageous.- - General schenme E General schene E
Cyclization of a bronophenyl acetonitrile derivative
(M11) affords a 4-bresgaryl <2- cyanopi peridine
derivative (IX). ™7 ano gﬂoup formed to an
azi docar bonyl group
transformations to give\a gonpo la (X).
Upon heating in tol uene™an azide untler goes a
Curtius rearrangenent. The crude i ntergedi at e

i socyanate is trapped to forma lactamaf formula (Xl)
after brom nelithium exchange using tert-butyllithium
at -100 OC. N-Deprotection affords spiropiperidine
(XI1). Alternatively, lactam (XlI) can be N-al kyl ated
to give lactam (XV). Both, lactam (Xl) and (XV), are
Aed@mwphsfg agosding tingad csdpdicedwnd dewriaéd berdinabove:

SRUAEE: e 255 A0 By o0 3 0 8305 BSE b2 Or

QWMm EW@‘HE&@B to give exanples of the preparation of
c fofhe [ er al
S AFar BERRRPR Rk B ST 1010 (BREAE BT 7
EﬁﬁﬁiaMp(%)é%lﬂmbhﬂﬂeparat|on of the conpounds of t he
i nvention according to general schenme A Genera
procedure |

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

piperidin]-3-one

Cl

HN

Amide coupling according to general procedure I described hereinabove:

- Amine: 6-methoxy-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one prepared as described

in EP722941,
- Acid: 6-chloro-1H-indole-3-carboxylic acid (described in example 5),
ES-MSm/e (%): 411.4 (M+H").

Example of compounds of formula (I-g)

Example 18



General procedure | - am de coupling: To a stirred

sol ution of an indole-3-carboxylic acid derivative ( 1
wormipodess 10 m CH2C 2 was added, (1. 3 nmol ) EDET/ER2086/063846

nmol ) HOBt (1 3 mmol) Et3N and" ( 1 nmol) of the am ne

R O T PSR S U - B en ot

The conbi ned organi ¢ phB$esipwedie]-draned over Na2SO and
concentrated in vacuo. Flash chromat ography or
preparative HPLC afforded the title conpound. The
follow ng general procedures Il and Il are exanples
of the preparation of the conmpounds of the invention
according to general schene B General procedure |
General procedurel g\ & stfjrred solution of 30 ny
(0.09 mmol ) of |'-][
yl ) car bonyl ] - 3H spi r OFR
(the preparation of whi ; hoer
exanple 43) in 3 mM DVMF was addeo;4 ngy
(60%in oil). The m xture was sti¥r8a~@t RT for 30
mn. and then the electrophilic reactay R1-Y (0.15
nmmol ) was added. The mixture was stirred an additiona
18 hours and then poured onto water and extracted wth
et hyl acetate. The conbi ned organi c phases were dried
over Na2SO and concentrated in vacuo. Purification by
gm ar at hln aCHcgg n I f Olrogtgagg%)cgdu ?{I ldgscp ) n&j hd¥inabove:

5 Amme. (1r,3 R,5'S)- 3',5' dlmethyl 3H-spiro[2-benzofuran-1,4'-piperidin]-3-one

prepared as described in W09929696;
- Acid: 6-chloro-1H-indole-3-carboxylic acid (described in example 5),
ES-MS m/e (%): 409.4 (M+H").

eri di nej
ribed in
0.10 mmol ) NaH

10 Examples of compounds of formula (I-¢)

Example 19
1'-[(6-chloro-1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[2-benzofuran-1,4'-piperidin -

3-one

Cl

HN

15 Amide coupling according to general procedure I described hereinabove:
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\thmnmmb&hyl]splro[I-benzofuran

Gener al procedure [1l: To a stirred solution of 20 ny
(0.054 mmol) of |'-[(6-chloro-IHindol-3-

5 - pi peri di nB¢T/EPIve6/063846
preparation of which have been’descri bed in exanple

¢ i e A 2 & ule? Eebibe i PR Bt ipribed n

wW@200nbe3gbectrophilic reactant RY (OCS nmol) was

d. The r s,stirre tional hour s
R e B THRBI B PR nS b SE AR R R aie s i t
ESh&Snﬂee%a8994TNHJ¢onblned organi ¢ phases were dried
over Na2SO and concentrated in vacuo. Purification by
preparative HPLC af f or ded Ehe qggpesponding
derivatives. The fol | owi ng yehe procedure IV is an
6>catpbd'-pf6-@ @pardtin dsl- bﬁl)dahlﬁorg&l)]nﬂfbwpﬂs[mﬁeﬂzbﬁlran 1,4'-piperidin]-
i nvention according to gener? schenme C - - Cenera
procedure |V General procedur€®fVv: To a stirred
sol ution of
6-ch|oro-3-[(5-f|uoro-3-oxo-|'H,3H-spiro[2-benzofuran
, 4" -piperidin]-1"-yl)carbonyl]-IHindol e-2-carboxylic
acid (1 nmmwol) (the preparatipn of which have been

Et N and (
; and R11
are as defined herelnabbNe) The Wwas stirred
overni ght at RT and then poured ont8—water and

extracted with CH2A 2. The conbi ned organi ¢ phases
were dried over Na2SO and concentrated 1n vacuo. Flash
chr omat ogr aphy or preparative HPLC

Amide coupling according to general procedure I described hereinabove:

- Amine: 6-chloro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one prepared as described in
EP722941,

- Acid: 6-chloro-1H-indole-3-carboxylic acid (described in example 88),

ES-MS m/e (%): 415.3 (M").

Example of compounds of formula (I-g)

Example 21
(RS,SR)-1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-3',5'-dimethyl-3H-spiro[ 2-

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




afforded the title conmpound. The foll ow ng general

procedures V to VIII are exanples of the preparation
w@boorhesesonpounds of the |nvent176)n accordi ng tPCEPBN@E63846

scheme B: Ceneral procedure V- Gener al procedure V:

%%u 1rr1edcc%19 i on. of lanocle U Ilge IEF ft:rl he I 1)
WrTOF 14 %g B! bt AL e C{ i} 60%
} Amand: ) 1r,3TRS' S)n3x5 dtien eving- 381 spirog 2l bah zatfom I,cérmpﬂfrahm]’—ﬁ—one

for n. .angd. t el ectrophile RL-Y (0.15 mmol)
Bargg&ES?SC ﬁ@%&ﬁ&%&ﬁgs stirred for an additional
13cidoHBenaina-rh bigagl- pAtin écle Bat¢aobmnatie ncid desesttbddaa et piic tl
nbi ned organi ¢ phases were dried
Eé@%&@%g}@? ﬁgégrglﬁc@ﬁtrat ed in vacuo. Purification by
preparative HPLC afforded the correspondi ng
derivatives. CenEkahples ob@avroands oGeon@ndl (14e) ocedure VI
- aryl coupling: To a solution of the indole in
di chl or onet hane was added gnh dlr ES Cu(OAc) 2 (2 eq),
the boronic acid (3 eq) an %XI? ine (4 eq), and the
r eacl'i[ Onberzyl-Hnect Bl rHemolﬁshylmartrmmmmpeomwneoﬁman 14'-
the presence of 0.4 nm nol ec! a] si eve under an open
to air atnosphere. Filtr RS HrE8AGh decalite,
washi ng wi th di chl oronet hane and concentrati on gave
the crude product which was purified by silica gel

chr omat ogr aphy (hexgrelethyl acetate) to give the
desi red product. @

lcedures VIl _.and VIII

ey

Amide coupling according to general procedure I described hereinabove:

- Amine: 3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one prepared as described in J Org.
Chem. 1976, 41, 2628,

- Acid: 1-Benzyl-2-methyl- 1H-indole-3-carboxylic acid (described in example 1),
ES-MS m/e (%): 451.6 (M+H").

Example 23
1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[2-benzofuran-1,4'-

piperidin]-3-one
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General procedure VII - acylation:A solution of the
indole in dry DVF was treated vvith sodi um hydri de

w@ 200060689 and stirred for 15 m{ room t enpPECEHEP2086/063846
|de (

then treated with an acid chl 1.1 eq) and
stirred at roomtenperature for 2h. Purification by
preparative HPLC yi el ded the desired product. CGenera
Procedure VI1I - sul phonylation : A solution of the
indole in dry DVF yas d with sodi um hydride
(1.05 eq) and stir ] , at roeey t erature,
then treated with pronyIN chllor j .1 eq) and
stirred at roomtenpeng e flar 4w fication by
preparative HPLC yi el ded the desi,-o product. Results
- Via activity Materi &l _& Method: The human Via
receptor was cl oned by PCR fromtotal human |iver
RNA The codi ng sequence_wds subcl oned in an expression
vector after sequencing to confirmthe identity of the
anplified sequence. To denonstrate the affinity of the
conpounds fromthe present invention to the human Via

ARGEPERIH1RE Ao Rdn S Edjégn%sdl WG@dlﬁ@ Ul fd@é’c%gd h&einhbove:
menbr anes were prepared from H ells transientl

t Amim edtusgodit-ppitahe-benpntewsr bih m@rncbn] Arvhe prepafed as déspribed in

¢%y@gﬁynmsvmﬂ1ﬂmfoHowngpmnmml SQJM
s are reSUﬁgended in 30m freshlyﬁ%:epared ice

cépld LBengyl- Bunetayl- { Haptio lEPesh oxyhspEDTdescritmenn pyample 1),

ed 4 X149+, conpl ete cocktail of protease
%%o O?Roché 5 gnostics)). Honogeni zed with

Polytron for Imn and soni cated on ice for 2x 2
Example 24

1'-({6-chloro-2-[(4-methylpiperidin-1-yl)carbonyl]-1H-indol-3-yl jcarbonyl)-5-fluoro-
3H-spiro[2-benzofuran-1,4"-piperidin]-3-one

O

O

Cl /\

a) 6-Chloro-3-formyl-1H-indole-2-carboxylic acid ethyl ester
To a stirred solution of 2.36 g (0.011 mol) of 6-chloro-1H-indole-2-carboxylic acid ethyl
ester in DMF (20 m1) was added phosphorus oxychloride (1.08 ml, 0.012 mol) at RT. The

solution was heated at 60°C for 2 hours, then cooled to RT, and poured into water. The

ph was adjusted to 7 by careful addition of aq. NaOH 2N. The resulting brown precipitate
was collected by filtration and dried over night in a vacuum oven (50°C). The title

compound was obtained as light brown solid, 2.05 g (77%).
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20

25

30

35

m nutes at 80% intensity (Vibracell sonicator). The

preparation is centrifuged 20 mn at 500 g at 40C, the

w@edozeoe68% di scarded and the su%rnat ant cent r PETYBRTV06/063846
| hour at 43' OOOg at 40C (19'00

The pellet is
+312 5m Sucrose
2091 ' =C ) 5t tor 1-2 mn. The
Po fatsellu[lon ofoam g ad. 41&mn&1)dﬁt6e€lﬂon@d foym y1nEH -Bin o €- arcdrboxyhc acid

h d I
%”tﬁtxlaﬂ%ﬁe@ Lf ik %ﬁs% Hfird} 08D Pha LRSS iy i3 2 Ryt
bétere meommmm®IWMfmcaob qustd ©B.80mmavhaaediNaH,PO,4

AR (RIS B HOIM N § UG By,

ofgabiead]/vafetn‘mememmsweﬂ ané thal thb eque@dsi sdutien éihabd with lwaodr, and

6 ,wel | te 3 ..
%33’86?‘2%8 |“P tlhe}l,&ﬁ%[}e @’hﬁplﬁgg |ang‘équg gg@?ev};ﬁg élg]uggegl te-3 by addition of
At 1IN, radd nige predsctreetranéd WTRDBIOAL. THerdinttgnddudrbatic phdes were

A v st PR e oG RIS SRR 4 B o-chtoro- 11

maoecli B idaetsdxyigadidDeth yd bster a&e.rligat yellowublién of each
conmpound in 2%OMSO. The plate is incubated Ih at room
tenperature, centrifuged 1 mn at | OO0y and counted on
) Radkdule2-carbbaphdCatid to-chiNgid- 3 pe@cilddre- o rdping] iduitoSuran-
s4ubtrat f ombea | and data is nornalized
- - i set at 100% To

aali¢adatpting@acdotdibPtd el pMﬁedh&eﬁ ﬂbicﬁdedlﬁérﬁ'@a_b\o\_fe:
ANt S Dot g tite heRangtoer (T oubhi ARG ahenar S as deeribed in
wdtmiomspeunds of formula (1) as vveII as their

har %gﬁm | igjawgﬂtésf ? abc({x%hc? %‘2& ?&ﬁml E?tle} (sthe preparatlon of which

th@ﬁdﬂﬁ@@héﬂeﬁﬁhelp[epar ations. The phar maceut i cal
preparations can be admnistered orally, e.g. in the

d) 6-chloro-3-[(5-fluoro-3-0xo0-1'H,3H-spiro[ 2-benzofuran-1.4'-piperidin]-1'-
yDcarbonyl]-1H-indole-2-carboxylic acid

To a solution of 1.89 g (4.02 mmol) of 1H-indole-2-carboxylic acid, 6-chloro-3-[(5-
fluoro-3-oxospiro[isobenzofuran-1(3H),4'-piperidin]-1'-yl)carbonyl]-, ethyl ester in
EtOH (150 ml), was added an aqueous solution of LiOH (7.8 ml, 1M). The resulting
white suspension was stirred at 80°C overnight, cooled to RT, and then poured in 500 ml
aq. HCI (IN). The product was extracted with 3 times 500 ml of CH,Cl,, and the
combined organic phases were dried over Na,SO4 and concentrated in vacuo to afford
1.42 g (72%) of 6-chloro-3-[(5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-
piperidin]-1'-yl)carbonyl]-1H-indole-2-carboxylic acid as a white solid.

e) 1'-({6-chloro-2-[ (4-methylpiperidin-1-yl)carbonyl]- 1H-indol-3-yl lcarbonyl) - 5-
fluoro-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one

Amide coupling according to general procedure IV described hereinabove:

- Amine: commercially available 4-methyl-piperidine,

- Acid: 6-chloro-3-[ (5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yDcarbonyl]-1H-indole-2-carboxylic acid (described in step d hereinabove),
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formof tablets, coated tablets, dragees, hard and
soft gel ati ne capsul es, solutions, enulsions or

WwWGEampenssoHns. The adm ni stratior, can, however , PEI/EP200€063846

effected rectally, e.g. in the'form of suppositories,
renter. . in the formof injection
g%ﬂﬁ??@%@2$$%§¥%%ﬁ% unds of fornmula (1) and their
pharmaceutically usable acid addition salts can be
processed w th pharnmaceuti Eslthgle2hiert, inorganic or

organi ¢ .exci picents f.or t oductyon of tablets, .. ..,
coat b bR Migbe st LR APHO LRy b dgShisgiaint-1-
Lact ose, corn st aixhrbonydeH-watola@sattoeamafe, tal c,
stearic acid or its salts etc caQ)be used as such

exci pients e.g. for tabkets, dragiees and hard gel atine
capsul es. Suitabl e excipi ol soft gel ati ne
capsul es are e.g. vegetabl | s, “waxes, fats, seni

abl e excipients for

L, ”sugar, gl ucose

| hj ection solutions
gPycerol, vegetable
suggositories are

wat er, pol yols, saccharose,
etc.- D - Suitable excipies
are e.g. water, alcohof
oils etc. Suitable excipi
e.g. natural or hardened oil s,y 7 fats,

sem -liquid or liquid polyols é&tc. reover, the

phar maceuti cal preparations can cont 4i n preservati ves,
aalididuiphfg sccosdifPid goheras prosedire MY dageibts hereinabove:

e Lstiers,.smeeﬁﬁﬂers, coloha ts, flavorants, salts

f OMIRGA COMAYT RV gRMGPRIL JYEOX MG f er s, maski ng

ageidt 6-chlor @Bt [i( £Xuda 8 oxo-TiNeBHE 8firAR-venadiitadl N4'sfipéridin]-1'-

?15 pa?lgorltyﬂ?{l—al—er?(lil(glla—agclalrlyox\)lfﬁé alljcall(? l((?escsrl t()a tir?i1 g)c(:aerr?ple 24),

ES-MS m/e (%): 442 (M+H").

Example 26

6-chloro-N-[2-(dimethylamino)ethyl]-3-[(5-fluoro-3-oxo0-1'H,3H-spiro[2-benzofuran-

1,4'-piperidin]-1'-yl)carbonyl]-1H-indole-2-carboxamide

O
FE

@)

Cl /\

Amide coupling according to general procedure IV described hereinabove:

- Amine: commercially available N1, N1-dimethyl-ethane-1,2-diamine,

- Acid: 6-chloro-3-[ (5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yDcarbonyl]-1H-indole-2-carboxylic acid (described in example 24),



The dosage can vary within wide Iimts and will, of
course, be fitted to the individual requirenents in

we@2mh/op@ss | cul ar case. In generg¢, i n the casePCI/EPI084/063846
adm ni stration a daily dosage of about 10 to 1000 ng

Egﬁdgers 13@w$ﬁnﬁound of general fornula (I) should

ough the above upper limt can
al so be exceeded when necessary. The foll ow ng
Exanples illustrate the prEssmple2Aventi on w t hout

Ssfleiitodpiitra TR DAV G R0 P by Rp TS RitRo-3H-spirol -

conposi tion are nmarichasfutunetidi-pipthiéingiSuale manner :

ng/ tabl et Active substance 5 Lactose 45 Corn starch 15
M crocrystalline cellul ose 34 Magnesium stearate 1
Tabl et wei ght 100 Exanpl e B Capsules of the foll ow ng
conmposition are nqpufactured ng/ capsul e- - Active
subst ance 10

Cl

Amide coupling according to general procedure IV described hereinabove:
- Amine: commercially available piperazine,
- Acid: 6-chloro-3-[ (5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yDcarbonyl]-1H-indole-2-carboxylic acid (described in example 24),
10 ES-MSm/e (%):511 (M+H").

Example 28
1'-{[6-chloro-2-(morpholin-4-ylcarbonyl)-1H-indol-3-yl]carbonyl }-5-fluoro-3H-
spiro[2-benzofuran-1,4"-piperidin]-3-one

Cl

15 Amide coupling according to general procedure IV described hereinabove:
- Amine: commercially available morpholine,
- Acid: 6-chloro-3-[ (5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yDcarbonyl]-1H-indole-2-carboxylic acid (described in example 24),



Lact ose 155 Corn starch 30 Talc 5 Capsule fill weight
200 The active substance, |actose and corn starch are

wo 200300668811 xed in a mxer and then in a conm NEET/BB2006/063846
machi ne. The m xture is returned to the m xer, the

BT ble P71 MGG " machi ne it o har d_gel ati ne

capsul es. Exanple C Suppositories of the foll ow ng
conposi tion are manufact ur Ekamptg28upp. Active

subst e 0Sit O Y, 1285, Total 1300, The ... . .,
U pdaTigy HadBRAE N LEP T A gt Brddd PiBuigin -
m xed t hor ougdjechsboant-N.obd@etth d- Ubddoldbeadopanidd he
finely powdered active substance is added thereto and

stirred until it has dispersed conpletely. The m xture
is poured into suppgsitory nmoul ds of suitable size,
left to cool; the s S tories are then renoved from

t he nmoul ds and packed|ind{vi ddall yoi n wax paper or
metal foil. EXAMPLE N

Cl

Amide coupling according to general procedure IV described hereinabove:
- Amine: commercially available dimethylamine,
- Acid: 6-chloro-3-[ (5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yDcarbonyl]-1H-indole-2-carboxylic acid (described in example 24),
10 ES-MSm/e (%):471 M+H").

Example 30
tert-butyl {2-[ ({6-chloro-3-[(5-fluoro-3-ox0-1'H,3H-spiro[ 2-benzofuran-1,4'-
piperidin]-1'-yl)carbonyl]-1H-indol-2-yljcarbonyl)amino]ethyl jmethylcarbamate

NH
N

H
o N
o] ~
5
15 Amide coupling according to general procedure IV described hereinabove:
- Amine: commercially available (2- Amino-ethyl)-methyl-carbamic acid tert-butyl ester,

- Acid: 6-chloro-3-[ (5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yDcarbonyl]-1H-indole-2-carboxylic acid (described in example 24),
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Exanpl es of conpounds of fornula (l1-a) Exanple 1
-[ (1 -benzyl - 2-net hyl -1 Hi ndol - 3-yl ) car bonyl ] spi ro[in

wa@lenwenoekgst' - pi peridine]- - Am coupl i ng acceCTEPIYOE/@53846

general procedure | described ferei nabove: - Am ne:

BRNBYOUEDSHh i gPper T dinel prepered as deserbed i

| - Benzyl - 2- net hyl -| Hi ndol e- 3-carboxylic acid (the
preparation of which is deExampledlherei nafter), ES-M

N A33.5 B

Pkl A Sl Tidrosp s A R Tk o gperidint 1™
0.50 g (3.10 mmoly)caebvaiyjylH-itdoladehdoIamadedboxyl i c
acid (described in J.Heterocyclic Chem 1977, 14,
1123) in 5 M DV was added 0.27 g (6.75 mmol) of NaH
(60%in oil). The m xture was stirred at RT for 30
mn. and then 0.39 9y .28 nmmol ) of benzyl brom d was
added. The m xture wa frrgd an additional hour and
t hen poured onto wategr<gnd ext~gcted wth ethyl
acetate. The conbin fgani ¢ phaseg mere dried over
Na2SO and concentr at&sd 2 zation in
Et 20 af forded | - Bénzyl - 2- dQ\e 3-carboxylic
acid. Exanple 2

-[ (I -benzyl - 2- nethyl-lkkl dol - 3-yl ) carbonyl]-2,3-dih
ydrospiro[in dene- 1,4'- plperldlne]

Amide coupling according to general procedure IV described hereinabove:

- Amine: commercially available diethyl-amine,

- Acid: 6-chloro-3-[ (5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yDcarbonyl]-1H-indole-2-carboxylic acid (described in example 24),

ES-MS m/e (%): 498 (M+H").

Example 32
1'-({6-chloro-2-[ (4-methylpiperazin-1-yl)carbonyl]-1H-indol-3-yl Jcarbonyl)-5-fluoro-
3H-spiro[2-benzofuran-1,4"-piperidin]-3-one

Cl

Amide coupling according to general procedure IV described hereinabove:

- Amine: commercially available 1-methyl-piperazine,

- Acid: 6-chloro-3-[ (5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yDcarbonyl]-1H-indole-2-carboxylic acid (described in example 24),
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W@ 2®7dodeggir ospi r o[ i ndene- |,

Am de coupling according to general procedure |
descri bed herei nabove: - DJ - - Am ne:

%perl di ne] prepeCBPHPAS6/063846
described in J. Med. Chem 199 35, 2033, - Acid:

ndol e- 3-car boxylic acid
%ﬁ %%6/2) Sﬂ®anp eI 1), ES MS m{eX{O/é 43|5 5 (MH +)

. Exanple 3
r-[(l-benzyl -1 Hindol - 3- ylfxan@bﬁgl]spiro[indene

o BRechi D AR Rl BbP R FRDEOF LGy AR 8 uoro-3t-spvor2

spiro[indene-|, 4" - depesfucinae}l -pipepdinéd-as descri bed in
J. Med. Chem 1992, 35, 2033, - Acid: 1-benzyl-

| Hi ndol e- 3-carboxyric acid (the preparati on of which
is described hereinafter), ESS-MS nme (%: 419.4 (MH
+) . 1l-benzyl- IHO® dobe 3-carboxylic acid To a
stirred sol ution of .10 mmol )
| H i ndol e- 3- car boxy!l
g (6.75 mmol) of

was added 0. 27
e m xture was

stirred at RT for (3.28 mmol)
of benzyl brom d sas added. wa$ stirred an
addi ti onal hour and then p and

extracted wth ethyl acetatg—The conbi ned organic
phases were dried over Na2%0 and concentrated in

vacuo. Crystallization in Et20 afforded 0.61 g (78%

of 1-benzyl- | Hindol e-3-carboxylic acid as

Amide coupling according to general procedure IV described hereinabove:

- Amine: commercially available piperidine,

- Acid: 6-chloro-3-[ (5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yDcarbonyl]-1H-indole-2-carboxylic acid (described in example 24),

ES-MS m/e (%): 510 (M+H").

Example 34
1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-7H-spiro[furo[ 3,4-
f][1,3]benzodioxole-5,4'-piperidin]-7-one

Zz7 N
N ———
Z

Amide coupling according to general procedure I described hereinabove:

- Amine: 7H-spiro[furo[3.,4-f][ 1,3]benzodioxole-5,4'-piperidin]-7-one prepared as
described in DE2458176A1,

- Acid: 1-Benzyl-2-methyl- 1H-indole-3-carboxylic acid (described in example 1),
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a white solid. ESMsS me (%9: 250 (MH +) . Exanple 4
r-[(2-methyl-1Hindol-3-yl)carbonyl]spiro[indene-I|,4"-

w@r@enidsne] - - Am de coupling épording t 0 gePET/BP2006/063846
e:

procedure | described herei nab - Am ne:

PR o 18aP 055 ) heia o o et

2- Met hyl - I H i ndol e- 3-carboxylic acid prepared as
descri bed in J. Heterocydi cEChepe 33977, 14, 1123, ES-MS

99 : 2. (. +).. ample 5. ., . ... o
5o i S Srond o PR QIS AT L pinesicin- Hamgarbonyil-1H-
1,4' -piperidine] Am deddauyliprogarsnioiledi ng to genera
procedure | described hereinabove: - Am ne:
spiro[indene-1,4"-piperidine] [prepared as described in
J. Med. Chem 1992, 35, 203 Aci d:
-chl oro-1 H i ndol e- S-car bg Acid (the preparation
of which is described he ES-M5S me (99 :
363.4 (M+tH +) . 6-chl oro- - 3-car boxyl i c aci d-
- Using a procedure described iT Med. Chem 1991,
34, 140, from7.0 g (0.046 6-chl oro-1 H i ndol e
was prepared 5.80 g (64%

If

N
To a stirred solution of 100 mg (0.26 mmol) of 1'-[(6-chloro-1H-indol-3-yl)carbonyl]-
3H-spiro[2-benzofuran-1,4'-piperidine]-3-one (the preparation of which has been
described in example 16) in 5 ml DMF was added 11.5 mg (0.28 mmol) NaH (60% in

oil). The mixture was stirred at RT for 30 min. and then 35 mg (0.26 mmol) of 3-bromo-

propionitrile was added. The mixture was stirred an additional hour and then poured
onto water and extracted with ethyl acetate. The combined organic phases were dried
over NaxSO4 and concentrated in vacuo. Flash chromatography (CH,Cl,/MeOH, 99:1;
Si0,) afforded 48 mg (29%) of 3-{6-chloro-3-[(3-0x0-1'H,3H-spiro[2-benzofuran-1,4'-
piperidin]-1'-yl)carbonyl]-1H-indol-1-yl Jpropanenitrile as a light yellow solid.

ES-MS m/e (%): 434(M+H").

Example 36
4-{6-chloro-3-[(3-0x0-1"H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)carbonyl]-1H-

indol-1-yljbutanenitrile



as a light brown solid. ES-Ms nfe (%: 194 (MH +)
Exanple 6

\V@2¢WBmﬁhtoro-lH-indol-3-y|)carg nyI] 2, 3- di hyPt DEPI0D€(63846
i ndene-1, 4" - pi peridine] Am de Toupling according to
general procedure | described herei nabove: - Am ne:
2, 3-di hydrospi ro[ i ndene-1, 4" -} peridine] prepared as
descri bed in J. Med. Chem }€ 3, [
-chl oro- I Hi ndol e- S car b@k Acid (described in
exanple 5), ES-M5 nfe (%W\365/4 (\WH +) . Exanpl es of

| ) car bonyl ]-1-(methy
==8, 4' - pi peri di nej -
general procedure |

r-[(l-benzyl -2-methyl -1 Hindol -
| sul fonyl)-1,2- dihydrospi &
0 - Anmide coupllng accor di
descri bed herei nabove:
| - (et hyl sul fonyl)-1I, 2- dlhydros I ro[indol e-3, 4" -piperi
di ne] prepared as described in etrahedron, 1997, 53,
10983, - Acid:
| - Benzyl - 2- et hyl - | H i ndol -2+ car boxyric acid
(described in exanple 1), NES-M5 me (9% : 514.6 (MtH +)

F}gﬂg(%?olﬁtwq of 1003 (026 mymol of -1(6-chlorg- Jiindol 3 xheagbonyll-
BHeRpire[Z%meOﬁlrp@fh%pm]ﬂdAM Beorlipd pregaratero Dﬁwh@h thas been
&R inREAGERUES i 5 BF BVIE RESdMRE 81 3aRQVE28 mmol) NaH (60% in

oil). The mixture was stirred at RT for 30 min. and then 37 mg (0.26 mmol) of 4-bromo-
butyronitrile was added. The mixture was stirred overnight and then poured onto water
and extracted with ethyl acetate. The combined organic phases were dried over NaxSO4
and concentrated in vacuo. Flash chromatography (CHCl,/MeOH, 99:1; SiO,) afforded
69 mg (59%) of 4-{6-chloro-3-[(3-0ox0-1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-yl)
carbonyl]-1H-indol-1-yl Jbutanenitrile as a light yellow solid.
ES-MS m/e (%): 448(M+H").
Example 37
{6-chloro-3-[(3-ox0-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)carbonyl]-1H-

indol-1-yljacetonitrile

cl 7\

N

47/J
N

To a stirred solution of 100 mg (0.26 mmol) of 1'-[(6-chloro-1H-indol-3-yl)carbonyl]-
3H-spiro[2-benzofuran-1,4'-piperidine]-3-one (the preparation of which has been
described in example 16) in 5 ml DMF was added 11.5 mg (0.28 mmol) NaH (60% in

oil). The mixture was stirred at RT for 30 min. and then 31 mg (0.26 mmol) of bromo-
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- Amne: |, 2-dihydrospiro[indol e-3,4"'-piperidine]
prepared as described in Tetrahedron, 2004, 60,

WA BW30d8F8, - Aci d: -chloro-1 H jndol e- S- car boxpdT/EPR06/053846

(described in exanple 5), ES- me (%: 366.4 (M-H +)

: le 9 . . .

?CCE{“?EQB%‘SRSZ%W%-%EHW‘FF PP HUE QRS RT potred ogjoater

yictt espicted [withdeh @-adetdle- Tipd @enbidediedeanie pAades @eraltipldiovgr NaxSO.4

ACF QLN LPiORRSE 31, RIREHUME Sraph GREWARTE 1:6: 510,) afforded 58 mg

(34% )difHg-dh s @i3r [@Biomddl é;3BL- Pirqh 2 pen radurna} 1, Hrepaida] - &'s
scribed. in trahedron,. 200 0,, 48754878, - Acid:

PERERGUTC 1 T R e e PR ae g

Esads m/berd) i4a0eManp).e 1), ES-MS me (% : 436.6 (MH +)

. Exanpl es of conpounds of fornula (I-c) Exanple 10

r-[(l-benzyl-2-methyl -1 Hi E%P' -ls-gl ) car bonyl ] - 6-chl oro

-3H spiro[ 2- benzofuran-1, 47~ I%li’ﬁé i di n] -3-o0ne Am de

chipthlog-ad (0oxh- gl ,3a-span-bénpfoeed W -pigerdasic! ihedrbonyl]- 1H-

her ei nabove: - Am ne: . 1 il

6- chl or o- 3H- spi r of 2- b&HFBFGYARTOPanenitEiley e i i n] - 3- one

prepared as described in European patent application

EP722941, - Aci d:

| - Benzyl - 2-net hyl -1 H i nd - Ccas boxylic acid

(described in exanple 1)

cl 7\

To a stirred solution of 100 mg (0.26 mmol) of 1'-[(6-chloro-1H-indol-3-yl)carbonyl]-
3H-spiro[2-benzofuran-1,4'-piperidine]-3-one (the preparation of which has been
described in example 16) in 5 ml DMF was added 11.5 mg (0.28 mmol) NaH (60% in
oil). The mixture was stirred at RT for 30 min. and then 35 mg (0.26 mmol) of 2-bromo-
propionitrile was added. The mixture was stirred overnight and then poured onto water
and extracted with ethyl acetate. The combined organic phases were dried over NaxSO4
and concentrated in vacuo. Flash chromatography (EtOAc/Hx, 2:1; SiO,) afforded 54 mg
(34%) of 2-{6-chloro-3-[(3-0x0-1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-yl)
carbonyl]-1H-indol-1-yl Jpropanenitrile as a light yellow solid.

ES-MS m/e (%): 434(M+H").

Examples of compounds of formula (I-d)

Example 39
1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-
piperidine]



ES-MS mfe (%9: 485.5 (MtH +) .- - Exanple 11
['"-[(]-benzyl-2-nmethyl-1Hindol-3-yl)carbonyl]-4-fluor
W@2BH0eq8s o[ 2- benzof uran-1, 4' - pgi peri di n] - 3- oNECHRPIEG6/063846
coupling according to general procedure | described
her ei nabove: - Am ne:
4-f 1l uoro- 3H spi ro[ 2- benzof
prepared as described in
| - Benzyl - 2-nmet hyl -1 Hi nd
(described in exanple 1) ,0
. Exanple 12
r-[(l-benzyl-2-methyl -l Hindaln3-yl)carbonyl]-6-mnmethox
y- 3H spi ro[ 2- benzof uranl, 4'-pi idi n] - 3-one Anmi de
coupling according to gene pr/ocedure | descri bed
her ei nabove: - Am ne:
6- met hoxy- 3H spi r o[ 2- benz
prepared as described in EP7229
| - Benzyl - 2- net hyl -1 H-i ndol e- 3-¢c
(described in exanple 1), -
+) . Exanple 13
" -[(I-benzyl-2-nmethyl-1Hin - 3-yl ) carbonyl ] - 5- net ho
AriddEciplih @ hdoRBAZ & smdRll prdted it PAEIHHA] hdeRBBove:
- Amine: spiro[isobenzofuran-1(3H).,4'-piperidine] pepared as described in J Org. Chem.
1976, 41, 2628,
- Acid: 1-Benzyl-2-methyl-1H-indole-3-carboxylic acid (described in example 1).
ES-MS m/e (%): 437.5 (M+H").

|, 4" -piperidin]-3-one
ga1, - Acid:

3=car boxylic acid
NS me (%: 469.5 (MHH +)

, 4" -pi peridin]-3-one

, - Acid:

boxylic acid

cMS me (%: 481.4 (MH

Example 40
1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-6-chloro-3H-spiro[2-benzofuran-1,4'-
piperidine]

o)
cl
N
o
7\

Amide coupling according to general procedure I described hereinabove:

- Amine: 6-chloro-3H-spiro[ 2-benzofuran-1,4"-piperidine] prepared as described in
WwW02004004714,

- Acid: 1-Benzyl-2-methyl- 1H-indole-3-carboxylic acid (described in example 1)
ES-MS m/e (%): 471.3 (M+H").



Am de coupling according to general procedure |
descri bed herei nabove: - Am ne:
\N62MHmhﬁmy-3FLspiro[2-benzofura§§I,4'-piperidin¢B®anemB&m
prepared as described in EP722941, - Acid:
| - Benzyl - 2- et hyl -1 Hi ndol e- 3- carboxylic acid
(described in exanple 1), ESSMsS me (%: 481.6 (M+H +)
Exanpl e 14 Example 41

rsLGl-benzyl - 2- | - i.ndol - 3-yl ) car yl 1-7-chl or.o ,
"ol DB ot e e S e L3 o P Ohitan-1.4-
coupling according to genepalerigir@¢edure | descri bed

her ei nabove: - Am ne:

7-chl oro- 3H spi ro[ 2- benzof uran-1, 4' - pi peridi n]-3-one

(the preparation of which is described hereinafter), -

Acid: | -Benzyl -2-nethyl -1 Hindol e-3-carboxylic acid
(described in ex SMsSnlie (%: 485.5 (MHH +)

?-chloro-SFLspiror enffof urjan- | I peTidi nl - 3-one
Fol | ow ng t he general i

described in J.Og. d 32

| - benzyl - pi peri di n-4-8ae/was prepared

7-chl oro- 3H spi ro[ 2- benzof uran-1, 4' - pi peridin]-3-one,

after debenzylation (Pd/C, H2, MeOH HO ), as a white
5 solid. ESMS me (%: 238.7 (MtH +) . Exanpl e of

%glrlrgeocuorl]l%ﬁn g Eccfo?({irrf}f ltoagegllefagJ %rocedure I described hereinabove:
- Amine: 3-phenyl-3H-spiro[ 2-benzofuran-1,4"-piperidine] prepared as described in J
Med. Chem. 1976, 19, 1315,
- Acid: 1-Benzyl-2-methyl- 1H-indole-3-carboxylic acid (described in example 1)
10 ES-MSm/e (%):513.6 (M+H").

Example 42
1'-[(1-benzyl-5-methoxy-2-methyl-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-
1,4'-piperidine]

15 Amide coupling according to general procedure I described hereinabove:
- Amine: spiro[isobenzofuran-1(3H).4'-piperidine] prepared as described in J Org.
Chem. 1976, 41, 2628,
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Exanpl e 15
(™M1 ?21?2)-r-[ (1 -benzyl -2-nmet hyl -1 Hindol - 3-yl ) car bonyl |

WO 3007606688 met hyI -3H spirof 2- PCT/EP2006/063846
benzof uran-|, pi peridin] - 3- o§19e Am de coupl i ng
he?l g gz\yieg r_g b—n@etﬁ)%efﬁj 1ndole— - roxyffc acid (Commer01ally
B8R, - 3' , 5' - di et hyI 3H spiro[ 2- benzof uran-1, 4' - pi pe

Ldi Q] - 3-00 r r as described in V\09929696, -
ffx%i%ﬁgh/? %E%?@Rﬁéfﬂyl -| Hi ndol e- 3- car boxyl i ¢ acid
(described in exanple 1), ESSMs me (%: 479.6 (MH +)

Exarrpl es of corrpounds of Exampinka (I1-c) Exanple 16

Rl A TR AT T S TN

to general procedure I r| bed herei nabove: - Am ne:
3H spi ro[ 2- benzof uran-| tpari di n] -3-one prepared
as described in J. Og. 376, 41, 2628, - Acid:
-chl oro-1 H i ndol e- S- car boxyl acid (descri bed in

exanple 5), ESMS me (%: . MtH +) . Exanple 17
-[ (6-chl oro-| Hindol - 3-yl x¢carBonyl ] - 6- net hoxy- 3H spi

ro[ 2- benzofuran-1, 4' - piperidin]-37one Amide coupling

according to general procedu I scri bed

her ei nabove: © = \H

—

Amide coupling according to general procedure I described hereinabove:

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

- Acid: 2-Methyl-1H-indole-3-carboxylic acid (described in JHeterocyclic Chem. 1977, 14,
1123),

ES-MS m/e (%): 347.3 (M+H").

Example 44
1'-[(1-benzoyl-2-methyl-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-
piperidine]

=
© N
———

To a stirred solution of 40 mg (0.11 mmol) of 1'-[(2-methyl-1H-indol-3-yl)carbonyl]-
3H-spiro[2-benzofuran-1,4'-piperidine] (the preparation of which has been described in
example 43) in 3 ml DMF was added 5 mg (0.11 mmol) NaH (60% in oil). The mixture
was stirred at RT for 30 min. and then 19 mg (0.13 mmol) of benzoyl chloride was added.
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- Am ne:

6- met hoxy- 3H spi r o[ 2- benzof ur an- I - pi peridin]-3-one
w@e@pao@es as described in EP7228 - Aci d: PCT/EP2006/063846
-chloro | Hi ndol e- S—carboxyllc(écld (described in

Co?rp l}ﬁ{f ‘2’%3 § rsa/ﬁu |ag(% /%1 hoéi' én :Pgure)d o wa{gP and extracted
witR ethyl fdeete ﬁlherCOmlbhiredmdgdmcSplydsamb drigd qwes ‘NBSOdimiet h

I
SR AGL HEkSP ARG SR Bk uBEhi £ hidefpr sl P
barzeyinaboieyl- 1H-Ardoh8: yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] as
gvbrt 3 F% f S)-3',5" -di net hyl - 3H spi ro[ 2- benzof uran-1, 4
VB EFEn] - 3- one prepared as described i n W0929696;
ES-ACS di/e ¢%hl46t 3(MHHTNdol e- S- car boxyl i ¢ aci d (descri bed
in exanple 5), ES-Ms nfe (%9: 409.4 (MH+) . Exanpl es
of conpounds of fornmula (I: le 19
r-[(6-chl oro-1Hindol -3-yl%%‘?lf§)8(%§‘p] 5-f | uor o- 3H spiro
[ 2{[Benabfut-gphdnylupn yipd Hinddk3-3) card o iyii)-H - ginap2-ibogzofuran-1,4'-
according to general procedured ?escrlbed
her ei nabove: - - - Anine; PPerdm
5-fl uoro- 3H spi ro[ 2- bepzof uran-1, 4' - pi peridi n]-3-one
prepared as describ 02001014376,

“ 0

To a stirred solution of 40 mg (0.11 mmol) of 1'-[(2-methyl-1H-indol-3-yl)carbonyl]-
3H-spiro[2-benzofuran-1,4'-piperidine] (the preparation of which has been described in
example 43) in 3 ml DMF was added 5 mg (0.11 mmol) NaH (60% in oil). The mixture
was stirred at RT for 30 min. and then 24 mg (0.14 mmol) of benzenesulfonyl chloride
was added. The mixture was stirred an additional hour and then poured onto water and
extracted with ethyl acetate. The combined organic phases were dried over Na,SO4 and
concentrated in vacuo. Re-crystallization in Et,O afforded 45 mg (80%) of 1'-{[2-methyl-
1-(phenylsulfonyl)- 1H-indol-3-yl]Jcarbonyl }-3H-spiro[ 2-benzofuran-1,4'-piperidine] as
white crystals. ES-MS m/e (%): 487.4 (M+H").

Example 46
1'-{[1-(cyclohexylmethyl)-2-methyl-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine]



- Acid: -chloro-I|IHindol e-S-carboxylic acid (described
in exanple 5), ESS-Ms nfe (%9: 399.4 (M+tH +) . Exanple

WQ0007/006688 9 PCT/EP2006/063846
6-chloro-r-[ (6- chloro | Hi ndol 252 yl ) carbonyl]-3Hspiro
[ 2- benzof uran- | -pi peridin]- 3-one Am de coupling
according to general procedure | descrj bed
her ei nabove: - Am ne:

6- chl or o- 3H spi r o[ 2- benzof epli di n] - 3-o0ne
prepared as descri bed ; :

-chl oro-1 Hi ndol e- :
exanple 88), ES-M5 N e {9 ) ) . Exanpl e of
conpounds of fornmula (I-W” Exanple 2 1 (R5,5R)-

-[ (1 -benzyl -2-met hyl -1 Hilpdol - 3-yl ) carbonyl ] -

- di met hyl - 3H spi ro[ 2-
benzof uran-1, 4' - pi peri di n] -3
according to general procedure |
her ei nabove: - Am ne:

Edllowdn 5&% ﬁa\eﬁl procedi- BRI i3hheRIH8h ¢ £RNE Qﬁtﬁﬂﬁ@mbnﬂathyl—

-pi perid 3-one prepared as described in WO92
cyck&weaanew B@ﬁtzwmmn@@mlrﬁ CPMPPHSIVas eplained ésoyhit%wélér d

Eﬂ%gﬁi/@@é) im3expmie. 1), ES-MS mfe (%: 479.6 (MtH +)
. Exanpl es of conpounds of fornula (I-c)

p- D - Am de coupling
descri bed

5 Example 47
1'-{[1-(3-fluorobenzyl)-2-methyl-1H-indol-3-yl]carbonyl }-3H-spiro[2-benzofuran-1,4'-
piperidine]
Q
/\ °
N

Following the general procedure II described hereinabove with 1-bromomethyl-3-fluoro-
10  benzene as electrophile; the title compound was obtained as white solid.
ES-MS m/e (%): 455.4 (M+H").

Example 48
1'-({2-methyl-1-[2-(trifluoromethoxy)benzyl]-1H-indol-3-yl Jcarbonyl)-3H-spiro[ 2-
benzofuran-1,4'-piperidine]



Exanpl e 22

-[ (1 -benzyl - 2-net hyl -1 Hi ndol - 3-yl ) car bonyl ] - 3H-spiro
WO 2¢0nmossed ur an-1, 4' - pi peri di n] 9%'*, one Ani de coOR(It/EPZP06/063846

according to general procedure descri bed

her ei nabove: - Am ne:

3H spi ro[ 2- benzof ur an- | \di n] - 3-one prepared

as described in J. Og. : 6, 41, 2628, - Acid:

| - Benzyl - 2- nethyI-IH-lndoIe 3/Tar boxylic acid

(described in exanple 1), MR me (%9 : 451.6 (M+H +)

. Exanpl e 23

r-[(l-benzyl-2-methyl -l Hinde

-3H spiro[ 2- benzofuran-1, 4" - ploerldln] 3-one- - Am de

coupling according to gg oroéﬁgure | descri bed

her ei nabove: - Am ne:

5-fl uoro- 3H spi ro[ 2- benzo QPLp peridi n] - 3-one

prepared as described in V[20010 4376 - Aci d:

| - Benzyl - | - net hyl -1 Hi ndol e- #Fbexylic acid

(described in exanple 1), ES- (% : 469.6 (M+H +)

Exanple 24

E‘&liﬂ 1§g ?&?ﬁ?%‘oé{épej ﬂyc{e;gcrrg crllhgremalbo}f/é &/%ﬁﬁ%%xllolnelth@l b

Gthepormohdxpeareh e isdedimophi@itpetiilciom padmdngasabtained as white
6- Chl oro- 3-fornyl -1 H i ndol e- 2-carboxylic acid ethyl
er
5 ES-MSm/e(%):521.4 (M+H").

14'-

Example 49
1'-{[1-(3,5-dimethylbenzyl)-2-methyl-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine]

I\ ©

10  Following the general procedure II described hereinabove with 1-bromomethyl-3,5-
dimethyl-benzene as electrophile, the title compound was obtained as white solid.
ES-MS m/e (%): 465.4 (M+H").

Example 50
methyl 4-{[2-methyl-3-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-1H-
15 indol-1-yllmethyl }benzoate



10

To a stirred solution of 2.36 g (0.011 nol) of
6-chl oro-1 H i ndol e- 2-carboxylic acid ethyl ester in

w7888 ) was added phosphor oxychl ori de ¥dr/@8200/063846

0.012 nol) at RT. The solution™was heated at 60 C for
2 hours, then cooled to RT, and poured_into water. The
ph was adJ usted to 7 by careful 7\ of agq. NaCH
2N. The resulting brown pre&gi
filtration and dried_gxer % vcuum oven
(500C). The title cg , ed as |ight brown
solid, 2.05 ¢ (77%

- Chl oro-S—forrTyI “1 H- i ndol e-
ester in a mxture of tert-ly 610 m) and H20 (5

m), was added 2-nethyl-2- butenel[(2 m) followed by a
solution ONaCl @2 (0.344 g, 3.80 expl) and NaH2PO4

(0.399 g, 2.90 nmmol ) in water §12 m). The m xture was '
E@lilwmgithﬁv@nmagmpc @Al deThided hgeginabo govirke Atbsomemethyl-benzoic
5&@% %&dasteﬁ‘ég ]{)ﬁlfe ARYFRYS %'uH& 'w%llﬂlgt'a n#l ‘ﬁgwﬂ’hé Botia.

W th xane
E&MWC%&%SMM@J)UM ed to 3 by addition of aq. HC
IN, and the product extracted with Et OAc. The conbi ned
organi ¢ phases were dried %% pl 2SO and concentrated
in vacuo to afford 15 ng ( @g‘ of 6-chl oro-1| Hi ndol e-
2; {B2-dictlayl oty i3¢ - soi al 2 bevrdytaneb # epipagdia lHli-glherbpayl)-dW-indol-1-
solid. c) I Hindole-2-
6-chl oro-3-r(5-fl uoro- %ﬁoxgéxibfﬁgzrol%gﬂégenzof uran- 1(3H)
, 4" -piperidinl -1’ -charbonyI | -ethyl ester Am de
coupling according to general procedg descri bed
her ei nabove: - Am ne: Q
5-fl uoro-3H spirof 2-}
prepared as descri bg

, A\/prperidin]-3-one

Following the general procedure II described hereinabove with 4-bromomethyl-
benzonitrile as electrophile; the title compound was obtained as white solid.
ES-MS m/e (%): 462.4 (M+H").

Example 52
1'-{[1-(3,5-difluorobenzyl)-2-methyl-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine]
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W02001014376, - Acid:
6-chl oro-1 H i ndol e- 2, 3-di carboxylic acid 2-ethyl Ester
w@ tdve/opieepar at i on of which is d&fcribed her ei NeET/BPY006/063846
d) 6-ch|oro-3-r(5-f|uoro-3 oxo-1"
, 3H spi ror 2- benzof ur an- | - pi peridinl -rvDcarbonyl |

-IH-|ndoIe 2-carboxylic aC|d To a sol of 1.89 g
(4.02 nmol ) of | Hindole-2carboxyli ,

6-chl oro-3-[ (5-

fl uoro- 3-oxospiro[is ran- | (3K -piperidin]-r-

yl ) carbonyl]-, ethy m), was added

overni ght, cooled to RT, .
HCO (IN). The product was ‘ ted with 3 tinmes 500
m O CH2O 2, and the conbi ng [
dri ed over Na2SO4 and concentyated in vacuo to afford
1.42 g (729% of 6-chloro-3-[(m»-fluoro-3-oxo-1 H

, 3H spi ro[ 2- benzofuran-1,4" -
Eolhﬁvm dihe] geheraMbrchﬁTub@H}de];eribe ha@dilabo e wali hdeymiomednyil-3,5-

a%tj{’%owg?ﬂzé%?%asfk’rc fzpﬁl& B B epceoffilf&%“ﬁdlwﬁ PP yhie spliq
REOIS vy (% parBanyl-)H 5: o
fl uoro- 3H spi ror 2- benzofuran-1, plperldlnl-s-one

Am de coupling according t er. procedure |V
descri bed herei nabove: - Aﬁ?ﬁ@&' gnner0|ally avai | abl e

4~ (ret(Dyhipo ez i cthryl-AE- Iﬂdol 3-yl]carbonyl}-3H-spiro[2-benzofuran-1,4'-
6-chl oro-3-[ (5-fl uoro- 3- oxo H.

, 3H spi r o[ 2- benzof ur an- | PHﬁPBgP din]-ryl)
carbonyl]-lH-indole-2-carboxyllc acid (described in

step d herei nabove), ES-M5 mle (% : 525{(MH +) Exanple

25
Q

Following the general procedure II described hereinabove with 1-bromomethyl-2-chloro-
benzene as electrophile; the title compound was obtained as white solid.
ES-MSm/e (%): 471.3 (M+H").

Example 54
1'-{[1-(2-methoxybenzyl)-2-methyl-1H-indol-3-yl]carbonyl }-3H-spiro[2-benzofuran-
1,4'-piperidine]
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6-ch|oro-3-[(5-f|uoro-3-oxo-|'H,3H-spiro[2-benzofuran-
| ,4" -piperidin]-ryl) carbonyl]

\Nehmwmmﬁ&te 2- car boxam de Ami de ioupling accor P TIgP1006/063846

general procedure IV descrlbed9 er ei nabove: - Am ne:
conmer ci al avai | abl e ammoni um hydr oxi de, - Aci d:
6-ch|oro-3-[(5-f|uoro 3- 0x0-rH, 3H—spiro[2-benzofuran-
-piperidin]-I"- yI)carbonyI]-IH-l - 2- car boxylic
aC|d (described in exanmpl eQ24), g (99 : 442
(MrH +) . Exanple 26
6-chl oro-N-[ 2-(di ne and rio) ef\hyl (5-fl uoro-3-oxo
-rH,3H—spiro[2-ben ;
-piperidin]-1"-yl)Carbg
An1de coupling according [to ggneral procedure |V
descri bed herei nabove: - F comercially avail abl e
NI, N -dinethyl-ethane-I, 2- ne, - Acid:
6-ch|oro-3-[(5-f|uoro-3-oxo-
, 3H-spi ro[ 2- benzof uran-1, piperidin]-ryl)

E@Lb"”é I Rl iedfyee ﬁ#g i bstib O Rl
meﬂ{o[xﬁ-bemme as Seépippéle At nitlk eythpeutibwyd Ibthikkd mmnessoyu

ggﬂggFﬂgg%)46ZA%§{3érrZ?g;rg[ghe Am de coupl i ng

according to general procedure |V described
her ei nabove: - Am ne: commExamplklby avail abl e

Py PET 24 i tthoxybenzyl)-2-methyl-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-ben zofuran-
1,4'-piperidine]

/ \ ©

T

Following the general procedure 11 described hereinabove with 1-chloromethyl-4-
methoxy-benzene as electrophile; the title compound was obtained as white solid.
ES-MS m/e (%): 467.4 (M+H").

Example 56
1'-[(1-{[2-(4-chlorophenyl)-1,3-thiazol-4-ylJmethyl }-2-methyl-1H-indol-3-yl)carbonyl]-
3H-spiro[2-benzofuran-1,4"-piperidine]
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15

- Acid: 6-chloro-3-[(5-fluoro-3-oxo-1 H
, 3H spi ro[ 2- benzofuran-1, 4" -piperidin]-ryl)

w@ a00noovsBg - | H- i ndol e- 2- car boxyl §§ aci d (descr i bEeUEPI06/063846

exanple 24), ESS-Ms nfe (9% :5117(MH +) . Exanple 28
r-{[ 6-chl oro-2-(norpholin-4-ylcarbonyl)-IHindol-3-yl]
carbonyl}-5-f|uoro 3Hspiro[
2-benzofuran-1, plperldln]'3 one
according to generw
her ei nabove: - Am ne:
nor phol i ne, - Acid: 6- ‘N [ (5- fluoro 3-oxo-1 H

, 3H spi ro[ 2-benzofuran-1, 4"-pi peridin]-ryl)
carbonyl]-lH-indole-zzaaﬁféxylic acid (described in
exanple 24),- o - ES- T e (%:512 (MrH+) . Exanpl e
29

6-chl oro-3-[(5-fl uo 3-0xo0-1"H, 3H spi ro[ 2- benzof ur an-

|,4" -piperidin]-ry rbonyl] -N, N-di met hyl -
| H i1 ndol e- 2- car boxa e Am de coupling according to
general procedure [V described herei nabove: - Am ne:

Eo Wag @%geﬁ?rgf/ﬁ?r:oa |66e ddg%fqeéf hgrrgn%%bvé W{%}(l: i4—dc.hloromethyl—2—(4—
clﬁb‘l‘osphd‘r@[)Zthbﬁﬁléﬂéédtﬁﬁhﬁrdlallﬂf avfilapRy) beleledirophiile, the title compound was
rbonyl &% EgQgse 2-carboxylic acid (described in
ot as s pyite me (%: 471 (MrH +) . Exanple 30
ES MS m/e (%): 554.3.(M+H").

Example 57
1'-[(1-{[2-(4-chlorophenyl)-1,3-thiazol-4-ylJmethyl }-2-methyl-1H-indol-3-yl)carbonyl]-
3H-spiro[2-benzofuran-1,4"-piperidine]

Following the general procedure II described hereinabove with 4-bromomethyl-2-(4-
chloro-phenyl)-5-methyl-thiazole (the preparation of which has been described in
W02004020420) as electrophile, the title compound was obtained as a white solid.
ES-MS m/e (%):.568.3 (M+H").

Example 58
1'-[(1-{[2-(2-methoxyphenyl)-5-methyl-1,3-0xazol-4-ylJmethyl }-2-methyl-1H-indol-3-
yl)carbonyl]-3H-spiro[2-benzofuran-1,4"-piperidine]
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tert-butyl {2-[({6-chloro-3-[(5-fluoro-3-oxo-I H
, 3H spi ro[ 2- benzofuran-1,4" -

w@e@enoasn] -r-yl ) carbonyl ] -1 H i gdol - 2- yl } car borgT/EP200610653846

] et hyl } met hyl car bamat e Ami de cOupling according to
general procedure |V described herei nabove: - Am ne:
comercially avail abl e (2- Am no- et hyl hyl - car bam ¢

acid tert-butyl ester, - Aciq:
6-chl oro-3-[ (5- quoro-

, 3Hspi r o[ 2- benzof ur ay Qi pexid y
carbonyl]-lkklndole 2- ic acid (descrlbed in
exanple 24),- - ES-M5 599 (M+tH +) . Exanple 3
1

6-chl oro- N, N-di et hyl -&-[(5-fl uoro- 3-oxo0-1"'H, 3H-spiro[ 2
-benzofuran-1, 4" - pi pery==hn] -ryl) carbonyl ]

general procedure g | bed herei nabove: - Am ne:
commercial |y avail ol & di et hyl -anmine, - Acid:

6-chl oro-3-[(5-fl uoro-3-oxo-1 H

Fd?lkbv&'p'g the] 2nrehpoteduanl dedribpd }helreirdubn}fe wigh ¥ Chloromethy1—2—(2—

r%ipféahlz%ﬂ_% éggt%éle%azgl?gg\o )%lg}%lga(tam v§hlcehslg<s b%;r? gesglgbed in
W(()Z{(E)QO%OBﬂ & W (200408 1 63)| ickeetr qyzhile; theyitlecamiponyd jvat bbthined as a

ndol | } car bonyl ) - 5- quoro-
%E@%%ﬁ@%[z benzof uran- 1, 4' - pi peri di n] - 3- one Ani de

BSOS g (ancd8 Si(NG-H 9. general procedure |V descri bed
her ei nabove: - Amine: commercially available

1- net hyl - pi per azi ne, Example 59
1'-{[2-methyl-1-({5-methyl-2-[3-(trifluoromethyl)phenyl]-1,3-oxazol-4-yl jmethyl)-1H-

indol-3-yl]carbonyl }-3H-spiro[2-benzofuran-1,4'-piperidine]

Following the general procedure II described hereinabove with 4-chloromethyl-5-methyl-
2-(3-trifluoromethyl-phenyl)-oxazole (the preparation of which has been described in
W02004031162) as electrophile, the title compound was obtained as a white solid.
ES-MS m/e (%):.586.3 (M+H").

Example 60
1'-[(1-{[2-(2-fluorophenyl)-5-methyl-1,3-0xazol-4-ylJmethyl }-2-methyl-1H-indol-3-
yl)carbonyl]-3H-spiro[2-benzofuran-1,4"-piperidine]



- Aci d: 6-ch|oro-3-[(5-f|uoro-3-oxo-| H
, 3H-spi ro[ 2-benzofuran-1, 4" -pi peridin]-ryl)
W@mobmmﬁkt} -1 H i ndol e- 2- car boxyl ggg aci d (descr i bEeUEPI06/063846
exanple 24),- - ESMsS nle (%W:524 (MH +) . Exanple 33
-{[6-ch|oro-2 (pi peridin-1-ylcarbonyl)-IHindol -3-yl
] car bonyl } - 5-fl uor o- 3H spi r o[ 2-
benzofuran-l,4'-piperidin] 390ne Anj d4

according to general pcedure—\V deg ed
her ei nabove: - Am ne: @ i al Awalt abl e
pi peridine, - Acid: -\

6-ch|oro-3-[(5-f|uoro-géggerH 3H spi r o[ 2- benzof ur an-
4' -piperidin]-1"- yl)garbhenyl]-1Hindol e-2-carboxylic
acid (described in exanplle 24), ESSM5S me (%: 510
(MrH +) . Exanple 34 >N
r-[(l-benzyl -2-net hy
[furo[3,4- ][I, 3] §
Am de coupling accoRre
descr.i bed herej nabove:
belloyyipg Breragreypbpracedure HS’FEFéW% beisingbaveswish Aghlprpmgihy]-2-(2-
flo MO HNGDH- BLHS oEDLS (LhRth dr AalBRR4DsbId) GhlectropMledihe title

| - Benzy] - 2- net hy| -1 Hi ndol e- 3-car boxylic acid

%%e%tmdow qbﬁal%%%\%ﬁﬁ! whiggsolideg . ES-MS me (%: 495 (M+H

E3-MS BteP):6389 (M+H™).

| H i ndol - 3-yl)carbonyl ]-7H spiro
rfoxol e- 5, 4' - pi peri din]-7-one
g to general procedure |

Example 61
1'-[(1-{[2-(4-1sopropylphenyl)-5-methyl-1,3-0xazol-4-ylJmethyl }-2-methyl-1H-indol-3-
yl)carbonyl]-3H-spiro[2-benzofuran-1,4"-piperidine]

10  Following the general procedure II described hereinabove with 4-chloromethyl-2-(4-
isopropyl-phenyl)-5-methyl-oxazole (the preparation of which has been described in
W02002092084 & W02004031162) as electrophile, the title compound was obtained as a
white solid.

ES-MS m/e (%):.560.4 (M+H").

15 Example 62
1'-[(1-{[2-(4-ethylphenyl)-5-methyl-1,3-0xazol-4-ylJmethyl }-2-methyl-1H-indol-3-
yl)carbonyl]-3H-spiro[2-benzofuran-1,4"-piperidine]
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3-{6-chloro-3-[(3-0x0-rH, 3Hspiro[ 2- benzof uran-1, 4" - pi
peridin]-I"-yl)carbonyl]-IHi ndol- |-yl}propanenitrile

wa enod/oedess red sol uti on of 100 _ng?‘x%(o. 26 nmol ) OPCT/EP2006/063846
a

" -[(6-chloro-1Hindol-3-yl)cafbonyl] -
3H- spi ro[ 2- benzof uran-1, 4' - pi peri di ne] -3-one (the
preparati on of which has been describ exanpl e 16)

in 5nmM DW was added 11.5 ngR(O. NaH (60% i n
oil). The m xture was s\ ed RT xor |30 min. and
then 35 ng (0.26 nmol) - by ono itrile was
added. The m xture was S n addi ti onal hour and
then poured onto water and gxtracted with ethyl
acetate. The conbined g I c phases were dried over

Na2SO and concentrated N&=wacuo. Flash chromat ography
(CH2C 2/ MeOH, 99:1; SiP) afforded 48 ng (29% of
3-{6-chl oro-3-[ (3-0x0 , 3H spiro[ 2- benzofuran-1, 4" -
pi peridin]-1"-yl)carBon¥l]-1Hindol-I-yl}propanenitril
e as a light yellow golid. ESSMsS me (%9: 434(MH +)
Exanpl e 36
Roljving thergon@-a] grocaiuoe Hidegkibe@hewgfrabbenwith drchtprbmathyp2-(4-
| r I .= . | . -
RESEAB DI HLSROREDN L gBfUon b Yt FMAFRER el i
W0O2Q080R2086) a-didetriophiidd, 118> title)armvong Was obtained as a white solid.
h3O] X rnan-1,4' - pi peridine]-3-one (the
%@% g%;'%gﬁ'am%ﬁqhas been described in exanple 16)

in 5mM DV was added 11.5 ng (0.28 mml) NaH (60%in
oil). The mixture was stirEsnple 6RT for 30 min. and

e 2 VE ke SRR e 11 nao

pour ed onto yataebonyl]-3H-spiro[2-benzofuran-1,4'-piperidine]

Following the general procedure II described hereinabove with 4-chloromethyl-5-methyl-
2-o-tolyl-oxazole (the preparation of which has been described in W02004031162) as
electrophile, the title compound was obtained as a white solid.

ES-MS m/e (%):532.3 (M+H").

Example 64
1'-{[2-methyl-1-({5-methyl-2-[4-(trifluoromethyl)phenyl]-1,3-0xazol-4-yl jmethyl)-1H-
indol-3-yl]carbonyl }-3H-spiro[2-benzofuran-1,4'-piperidine]
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and extracted with ethyl acetate. The conbi ned organic
phases were dried over Na2SO and concentrated in

WO 200006688 ash chr omat ogr aphy ( C 2/ MeOH, 99: BCT/BP10RJ/063846

afforded 69 ng (59% of 4-{6-' oro-3-[(3-oxo-1 H

, 3H spi ro[ 2- benzof ur an- | -piperidin]-r-yl) carbonyl]
-1 Hi ndol - I-yI}butanenltrlle as a lig vel | ow sol i d.
ES-M5 me (% : 448(M+H +) )

{6-chl oro-3-[(3-0x0-rH, i yo[ 2- beKzoflur an- | - pi pe

ridin]-r-yl)carbonyl]-I y a@etonltrlle To a
stirred solution of 100 iy
" -[(6-chloro-1Hindol -Wcarbonyl]

3H spi r o[ 2- benzof ur an- I47F pi peri di ne] - 3-one (the
preparation of which hag=deen described in exanpl e 16)

.5 nmyg (0.28 nmmol) NaH (60% i n

rred at RT for 30 mn. and

then 3 1 ng (0. 26 mm of bronp- 0 - acetonitrile was
added. The m xturerw®s stirred overni ght and then

poured onto water andFextracted with ethyl acetate.

Féleo vingrthcnederal gatidurplakasibee heretiabete wileH- dNﬁﬂS@eﬂfyds methyl-

%—?é% %tl [ at e )I@lg)p\é@a) géazlc}gea(?ge&{)%ﬁut 0811!' \gl?lgl){ hglsEbeen %escrlbed in J

z{\ﬁ’dC@k@f QOGO [48;3993x1010) & electrophlle the title compound was obtained as a
}'15 ro[ 2-benzofuran-1,4' -piperidin]-ryl) carbonyl]

- I-yl}acetonltrl le as a light yellow solid.
E§Mx§nﬂée%§:%)86.34R/D»(HW)H +) . Exanpl e 38
2-{6-chloro-3-[(3-0x0-|"H, 3Hspi ro[ 2- benzofuran-1,4"'-p
i peridin]-r-yl)carbonyl]-I JE—|| ndo1665

oil). The m xture wag

1'-{[2-methyl-1-({5-methyl-2-[2-(trifluoromethyl)phenyl]-1,3-0xazol-4-yl jmethyl)-1H-
indol-3-yl]carbonyl }-3H-spiro[2-benzofuran-1,4'-piperidine]

Following the general procedure II described hereinabove with 4-chloromethyl-5-methyl-
2-(2-trifluoromethyl-phenyl)-oxazole (the preparation of which has been described in
W02004031162) as electrophile, the title compound was obtained as a white solid.
ES-MS m/e (%):.586.5 (M+H").

Example 66
1'-[(5-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine]
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| -yl }propanenitrile To a stirred solution of 100 ny
(0.26 mmol ) of |'-[(6-chloro-IHindol-3-yl)carbonyl]-

W@ kbo3podess 2- benzof uran-1, 4" - pi_p@ii di ne] - 3- one B¢ TIBP2006/063846

preparation of which has been scribed in exanpl e 16)
in 5mM DV was added 11.5 ng (0.28 mml) NaH (60%in
oil). The m xture was stirrg RT for 30 mn. and
then 35 ng (0.26 nmol) of 2 pionitrile was

poured onto water and extJact edfwi th ethyl acetate.
The conbi ned organi c phasgs were_drded over Na2SO and
concentrated i n vacuo. asH chr ofrat ogr aphy ( Et QAc/ Hx,
2:1; Si) afforded 54 @@6 o&2- {6-chl oro- 3-

[ (3-0x0- |'H, 3H spiro[ 2- 6fq an-°l,4' -piperidin] -
' -yl) carbonyl]-1Hindol-I+x-rpropanenitrile as a

lLight vyel.low sol.id, ES- me.(%:, 434 HA+),.
LU R R S e i
f Anihe: bgind yWoberAvhirhy- 1¢ 3H. 4 el pdridBa g premur&bivyd eherdidd $ip i Ovg. Chem.
i% bgﬂéﬁgyr an-1,4"- piperidine]- - Am de coupling
Sot i 't 0 general procedure | described
hacidt Hramote: 1H-iule8:carboxylic acid (Commerciaily available)c,j
Lro[i sobenzof -1(3H), 4' - pi peri di ne] pepared as
ES—%?H&%-%@}@S? JChem 1976, 41, 2628, - Acid:
| - Benzyl - 2- net hyl -1 Hi ndol e- 3-carboxylic acid
(described in exanple 1). E&nMdetle (% : 437.5 (MrH +)
1'-[(1-methyl-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4"-piperidine]

/

Amide coupling according to general procedure I described hereinabove:

- Amine: spiro[isobenzofuran-1(3H).4'-piperidine] prepared as described in JOrg. Chem.
1976, 41, 2628,

- Acid: 1-Methyl-1H-indole-3-carboxylic acid (commercially available),

ES-MS m/e (%): 347.5 (M+H").

Example 68
1'-[(1-benzyl-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine]



Exanpl e 40
-[(I-benzyl-2-nethy|-|FLindoI 3-yl)carbonyl]-6-chloro

WO 37 emies®[ 2- benzof uran- |, ?eridine] A dBCT/EP2006/063846
coupling according to general ocedure | descri bed
her ei nabove: - Am ne:

6- chl or o- 3H spi r o[ 2- benzof u |, 4" -piperidine]
prepared as described in WORQ24004714, - Acid:
| - Benzyl - 2- net hyl -1 H i ndol e- 3- car boxylic acid
(described in exanple 1) ES— SNTe (%9: 471.3 (MtH +)
.- - Exanmple 4 1

-[ (I - benzyl - 2- net hyl - | H-| ndoI | ) car bonyl ] - 3- pheny
| - 3H spi ro[ 2- benzof uran- | A pi peri di ne] Am de
coupling according to generall procedure |I descri bed
her ei nabove: - Am ne:
3- phenyl - 3H spi r o[ 2- benzo an- ), 4' - pi peri di ne]
prepared as described in J. Medl Chem 1976, 19, 1315,
Anfidd G ghlngﬁ&%ﬁ/&m f@%ﬁ!ﬂﬂal Ef’o"cbmgllﬁes%rlﬁéd P%ﬂﬁlab&veac' d)

(described’in exa
- Amegyppieo[gpbenzofuran-1(3H) 4'-piperidine] prepared as descrl d in JOrg.Chem.
%éhIQ%@ gyl - 5- net hoxy- 2- met hyl -1 Hi ndol - 3-yl ) car bonyl
HS |roi2 benzof uranl, 4'-piperidine] Am de

5  coagt 1-hgnzy dﬁkmﬂn@ii@ngn@pamdﬁd@§HU@&@&%muekﬁb4bed
RENES REPEY $423.6 (M+HY).
Example 69
1'-[(6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine]
o]
o) e NH

10  Amide coupling according to general procedure I described hereinabove:
- Amine: spiro[isobenzofuran-1(3H).4'-piperidine] prepared as described in JOrg. Chem.
1976, 41, 2628,
- Acid: 6-chloro-1H-indole-3-carboxylic acid (the preparation of which is described
hereinafter),

15 ES-MSm/e (%):.367.2 (M+H").
6-chloro-1H-indole-3-carboxylic acid
Using a procedure described in J Med. Chem. 1991, 34, 140, from 7.0 g (0.046 mmol) of
6-chloro-1H-indole was prepared 5.80 g (64%) of 6-chloro-1H-indole-3-carboxylic acid
as a light brown solid.

20 ES-MSm/e (%): 194 (M-H").




- Amine: spiro[isobenzofuran-I(3H), 4" -piperidine]
prepared as described in J. Og. Chem 1976, 41,

WQBD8/006688 - Aci d: PCT/EP2006/063846

10

15

20

| -benzyl - S met hoxy- | - met hyl - "'H% Adol e- S- car boxyl i ¢
acid (comercially avail able ES-M5 mle (% : 467.4
(MtH +) . Exanple 43 Ex;}mple%

r- [ ( 2- mettd-ilddi-Bndakb@ry)-J1d ap rofybdnza s sipil (40 p Brebidinzed f
uran-1,4' -piperidine] Am de coupling according to
general procedure | descktbeg-tmrei nabove: - Am ne:
spi ro[ i sobenzof uran-| ( 3H) i peridine] pepared as
described in J. Og. Chem L 41, 2628, - Acid:

2- Met hyl - I H i ndol e- 3- carboxyl ¥c ac\d (described in

J. Heterocydic Chem 1977, 14, \1123}, ES-M5S mle (9:
347.3 (M+rH +) . Exanpl e 44 N
" -] (Il-benzoyl -2-met hyl -1 H.indol -
ro[ 2- benzofuran-1,4"- pip N ne
solution of 40 ng (0.11
['"-[(2-nmethyl -1 Hindol - 3- 16
3H spiro[ 2- benzofuran-1, 4" - pi pg

repar at i.on of i ch has,been. descrihed. jn ex | e 43)
RSBl e e e G REB ST AR e FABORS -
oAljine: $pieo[iSokénoturnad (3l ) 4 rperadin prémireB8k desdribed it J Org.
E@Sﬁ’&36qﬁ,§8u93 nmol ) of benzoyl chloride was added. -

=yl ) carbonyl ] - 3H spi
TO a stirred

- Acid: 1H-Indole-3-carboxylic acid (commercially available),
ES-MS m/e (%):.333.3 (M+H").

Example 71
N,N-dimethyl-2-[3-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-1H-

indol-1-ylJethanamine

To a stirred solution of 20 mg (0.060 mmol) of 1'-(1H-indol-3-ylcarbonyl)-3H-spiro[ 2-
benzofuran-1,4'-piperidine] ( the preparation of which has been described in example 70)
in DMF (3 ml) at RT, was added 2.9 mg (0.072 mmol) of NaH (60% in oil). The mixture
was stirred 20 min. and then 13 mg (0.072 mmol) of (2-chloro-ethyl)-dimethyl-amine in
1 ml of DMF was added. The mixture was stirred an additional 5 hours at 50°C and then
poured onto water and extracted with ethyl acetate. The combined organic phases were
dried over Na,SO4 and concentrated in vacuo. Flash chromatography (CH»Cl,/ MeOH
8/2) afforded 11 mg (48%) of N,N-dimethyl-2-[3-(1'H,3H-spiro[ 2-benzofuran-1,4'-



The m xture was stirred an additional hour and then

poured onto water and extracted wth ethyl acetate.
wab@7oaske ned or gani ¢ phases re dried over Ne@BEPHNE063846

concentrated in vacuo. Re-crystallization in Et20

afforded. 5 1 o of |'-[L(lbenzoyl - . : )

BrRRURT iR T P Arastrr SR s s b BN i (0

4043 Mpideri dine] as white crystals. ESSMs nme (9

451. 3 (M+H+) . Exanpl e 45

r-{[2-nmethyl-1-(phenyl sul fgnyl ) i ndol - 3-yl ] car bonyl

}-SFLspiro[2-benzofuran-|,§$¥n%$ggtidine] To a stirred

SHgthyd -[6F(140,3Hgspi1®] 2-bemandih tan alf4'-piperidin|-1'-ylcarbonyl)-1H-indol-2-
s I'-[(2-nethy|-|F#indol-B-%h%ﬁar?og¥l]-

3H spi r o[ 2- benzof uran- 1, A1 PEF T ne] (the

preparati on of which has_been described in exanple 43)

in 3 M DWVF was added 5 ng (J0. 11 mmol) NaH (60%in

oil). The m xture was stireed at RT for 30 mn. and
then 24 ng (0.14 nol) of~ bengenesul fonyl chloride was

oW ;Qditional hour and
t hen poured onto water and extr with ethyl
[ ' FseS were dried over

Re-crystallization in
Et 20 afforded 45 ng (80% of J'-{[2-nethyll-(
phenylsulfonyl)-lH-indol; 2ar bonyl } - 3H spi ro[ 2- ben
zof uran-1, 4" -pi peridi ne] % & crystals. ES-Ms nife
(%9: 487.4 (MtH +) . Exanp
r-{[l-(cycl ohexyl nmet hyl)-2-nethyl -1 Hindol-3-yl]carbon
piidgteuppng efcRrding roganershprocedure I described hereinabove:

- Amine: spiro[isobenzofuran-1(3H).4'-piperidine] prepared as described in J Org.
Chem. 1976, 41, 2628,
10 - Acid: 2-(2-Methyl-butyryl)-1H-indole-3-carboxylic acid (commercially available),

ES-MS m/e (%):.417 M+H").

Example 73
2-[6-chloro-3-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-1H-indol-1-

yl]propanenitrile

O

cl 7\

15 N
To a stirred solution of 100 mg (0.26 mmol) of 1'-[(6-chloro-1H-indol-3-yl)carbonyl]-

3H-spiro[2-benzofuran-1,4'-piperidine] (the preparation of which has been described in
example 69) in 5 ml DMF was added 11.5 mg (0.28 mmol) NaH (60% in oil). The
mixture was stirred at RT for 30 min. and then 35 mg (0.26 mmol) of 2-bromo-

20 propionitrile was added. The mixture was stirred overnight and then poured onto water



10

15

20

-piperidine]- - Follow ng the general procedure I
descri bed herei nabove above with

wheamossdhyl cycl ohexane as el egltoéophi | e; the tPCT/BP2006/063846

conpound was obtained as white'solid. ESSMs nfe (9:

fiPetyabi it e BARTBIGCTickcomined orepnie phajes wety dried g Y50

hipd Shceprated 2+ mena dflash ahfdn;lsto grap]iljp(EEtOAicﬂb] 1Ho lSiOl\)viafﬁ@rded 93 mg

e Vg e A RO S UR

inidbl-é- ytjoprpparred itvidesas@biight yeéldwasshd\hl te solid. ES-M5s me

Wé%%%@fl&??‘m?oﬁi hoxy) benzy! ] -1 Hi ndol - 3

-yl }car bonyl ) - 3H spi r o[ 2- Eﬂiﬁlﬂéanan |, 4' - pi peridine]-

%F@Lﬁg&gg H]?Iﬁgslleaus %hgfp@{our{g]?li; piperidi S](—:{'i—ytfceagbonyl)—1H—ind01—1—

trifluoronethoxy-benzeney agn@hﬁ@hﬁg@hlle the title
conpound was obtai ned as ite solid. ESSMsS me (9:
521 4 (MrH+) . Exanpl e 49

-{[!-(3, 5-dinet hyl benz

t hyl -1 H i ndol - 3-yl ] car
I peridi ne]

cl 7\

If

N
To a stirred solution of 100 mg (0.26 mmol) of 1'-[(6-chloro-1H-indol-3-yl)carbonyl]-
3H-spiro[2-benzofuran-1,4'-piperidine] (the preparation of which has been described in
example 69) in 5 ml DMF was added 11.5 mg (0.28 mmol) NaH (60% in oil). The
mixture was stirred at RT for 30 min. and then 35 mg (0.26 mmol) of 3-bromo-
propionitrile was added. The mixture was stirred for two days at RT and then poured
onto water and extracted with ethyl acetate. The combined organic phases were dried
over NaxSO4 and concentrated in vacuo. Flash chromatography (EtOAc/Hx, 2:1; SiO)
afforded 105 mg (96%) of 3-[ 6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
ylcarbonyl)-1H-indol-1-yl] propanenitrile as a white solid.
ES-MS m/e (%): 420(M+H").

Example 75
4-[6-chloro-3-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-1H-indol-1-

yl]butanenitrile



Fol | owi ng the general procedure Il described

her ei nabove with |-brononet hyl -3, 5- di net hyl - benzene
w@sgooehesss ophil e, the title cogggund was obt ai PEOERX06/063846

white solid. ES-M5s me (@6 4 (MtH+) . Exanpl e 50

met hyl 4-{[2-methyl-3-(I"'H 3H spiro[ 2-benzofuran- 1,4
-piperidin]-1"'-ylcarbonyl
| -yl ] et hyl } benzoate- - ywi ng the genera
procedure |1 described h
4- br ononret hyl - benzoi ¢ acid net Ryl /ster as
el ectrophile; the title conpound was obtained as white

solid. ES-M5s mfe (% : 495. OExarrple 51
4-{[2 met hyl - 3- (r H, 3H spi herg of ur an- | - pi peri di
n]-1"-ylcarbonyl)-1Hindol - et hyl Jbenzoni trile
Fol |l owi ng the general procedure "'l descri bed

her ei nabove with 4-brononet hyl Bénzonitrile as

el ectrophile; the title conmpoynd was obtained as white

solid. ES-M5S me (%: 462. H+) . Exanple 52
"-{[I-(3,5-difl uorobenzyl\')/-Z- nmet hyl -1 Hi ndol - 3-yl ] car

Ponytijred kblaporn of H)Ohﬁg @I@m&rﬂl) ofdl' 4 (6-gdotodiHahdol-3-yl)carbonyl]-

Aot HL ot B BT iR A Darse R 0F hashge, gescrived n

asnglle6d)riophnl BMR WS adiéd €1.8 argiodsanmab NaH ed0deth @b). The
white so

5 mixture WasI sltuqred at RT for 30 min. and then 35 mg (0.26 mmol) of 4-bromo-

butyronitrile was added. The mixture was stirred for two days at RT and then poured

onto water and extracted with ethyl acetate. The combined organic phases were dried

over NaxSO4 and concentrated in vacuo. Flash chromatography (EtOAc/Hx, 2:1; SiO)

afforded 99 mg (88%) of 4-[ 6-chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-
10  ylcarbonyl)-1H-indol-1-yl]butanenitrile as a white solid.

ES-MS m/e (%): 434(M+H").

Example 76
[6-chloro-3-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-1H-indol-1-

yl]acetonitrile

cl 7\

N

~

15 N
To a stirred solution of 100 mg (0.26 mmol) of 1'-[(6-chloro-1H-indol-3-yl)carbonyl]-

3H-spiro[2-benzofuran-1,4'-piperidine] (the preparation of which has been described in
example 69) in 5 ml DMF was added 11.5 mg (0.28 mmol) NaH (60% in oil). The
mixture was stirred at RT for 30 min. and then 35 mg (0.26 mmol) of bromo-acetonitrile

20 was added. The mixture was stirred overnight at RT and then poured onto water and



ES-MS nme (%: 473.4 (M+H+) . Exanple 53
"-{[Il-(2-chl orobenzyl) - 2- met hyl -1 Hi ndol - 3-yl ] car bony
WO »0036b@&gs r o[ 2- benzof ur an- | Og| peri di ne] FobPdDRPIVG6/063846
the general pr ocedure Il descr]1 ed herei nabove Wi th

RO ool hPRERCEe T Frlett PR B i NsOs an
¢Oicendatdad th '(dv&da-l-l})lash CENmmbgaﬁﬂy (EtOAC/Hx 2:1; SiOy) afforded 43 mg
L5 B RSP N g M RGRESS 1
fnalbl- d)wll]r@ettoh&ngaemarvahtepsbm:edur e |l descri bed
=chl or onet hyl - 2- et hoxy- benzene as

> E»gi\ﬁp@%ﬁ@'fél%{l\ﬂght tI e conmpound was obtained as white

solid. ES-Ms nfe (%: 467.4 (M+rH+) . Exanple 55
"-{[1-(4- met hoxEkangigs M@mmiuln\dls of fdrmnthall-e3- yl ] car bon

yl }-3H spiro[ 2- benzof uranl , - pi peridine] Follow ng
the general procedure |1 ESCI‘I bzg her ei nabove with
| - chl oronet hyl - 4- et hoxy- eh2hé as el ect rophil e; the

titl el'dofrpldond 1 Heis dob3-3l)oetomd | spivof B banbiidtan B i anidénc)

(99: 467.4 (MtH+) . Exanple 56 |

O

10  Amide coupling according to general procedure I described hereinabove:
- Amine: commercially available spiro[ 1-benzofuran-3,4'-piperidine],
- Acid: 6-chloro-1H-indole-3-carboxylic acid (described in example 5),
ES-MS m/e (%): 367.4 (M+H").

Example 78
15 1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]spiro[ 1-benzofuran-3,4'-piperidine]

Y

O

O

Amide coupling according to general procedure I described hereinabove:

- Amine: commercially available spiro[ 1-benzofuran-3,4'-piperidine],

- Acid: 1-Benzyl-2-methyl- 1H-indole-3-carboxylic acid (described in example 1),
20 ES-MSm/e (%):437.6 (M+H").



-[(1-{[2-(4-chl orophenyl)-1,3-thiazol-4-yl]nethyl}-2
-nethyl-lFLindoI-S-yI)carbonyI]
W@ kbo3podess 2- benzof uran- 1, q]%gl di ne] - - Fol POWEPIZY06/063846
the general procedure |1 descr ed herei nabove with
4-chl oronet hyl - 2- (4- chl or o- phenyl)-thi azol e
(commercially available) as electrophile, the title
corrpound vvas obt ai ned as aE)Mn'lple790I id. ESSMs nme (9:
554 3. (M
o T e %ﬁ@ﬁmﬂaﬂ%lpﬁ?manﬁ §rReidiye - 2
-nethyl-lkklndol 3- yI)carbony
3H spi ro[ 2- benzof uran- 1, jper'dlne] Fol | owi ng t he
general procedure Il de '\ e~ Jrer & nabove with
4- br ononet hyl - 2- (4- chl or of phen 5- met hyl -t hi azol e
(the preparation of which-Kk described in
W02004020420) as electrophil ¢, the title conpound was
[ [ [ 5-M5 nme (% :.568.3 (M-H+)

Exanpl e 58
-[ (1 -{[2-(2- et hoxyphe
nmet hyl } - 2- met hyl - | H i ndol ©3-
yl) carbonyl ] - 3H spi ro[ 2- benzofuran-1, 4' - pi peri di ne] - -
5 Relidlosuplng bl@o@ﬁﬂ@&ﬁéenﬂfa@pﬁﬁédﬁe Il degteiBed hetabove:

her ei nabove wi hIoro
ngﬂ%‘b%q?“ﬁﬁlé?ﬁ%}i‘ ;y ayai %%“Ogﬁhﬁ%@é”f@{gé ¢ M%’é‘ﬂ“ﬁh on of
WhAtigh1asdMesicaiesetit had ( ¢@nM&M§Q9ﬁﬁa&)

ggﬁgﬂég?‘%i%ggﬁﬁf/{é&Jsgf Irgphl le e title conpound was

Example 80

pt hyl -1, 3- oxazol - 4-yl ]

10 1'-[(6-chloro-5-fluoro-1H-indol-3-yl)carbonyl]spiro[ 1-benzofuran-3,4'-piperidine]

O,

N\

cl NH

Amide coupling according to general procedure I described hereinabove:
- Amine: commercially available spiro[ 1-benzofuran-3,4'-piperidine],
- Acid: 6-chloro-5-fluoro- 1H-indole-3-carboxylic acid (the preparation of which is
15 described hereinafter),
ES-MS m/e (%): 385.1 (M+H").
a) 6-chloro-5-fluoro-1H-indole:
Following the procedure described in W0O9747598, from 6-chloro-5-fluoro-1H-indole-
2,3-dione was prepared 6-chloro-5-fluoro-1H-indole.
20 b) 6-chloro-5-fluoro-1H-indole-3-carboxylic acid:




10

15

ES-MS nme (%: 548.5 (M+H+) . Exanple 59
r-{[2-methyl-I-({5-nethyl-2-[3- (trifluoronethyl)phenyl

\NngUmmﬁmazol-4-y|}nethy|)-|H|§§ PCT/EP2006/063846
uranl

3 yI]carbonyI} BFLspiro[Z ben - pi peri di nej

O R S B 2R s B 025217

aF - Bhlbro Biflnor ol imydb}epbmrpyd:@ar@b@ii)g (59(1%)msf tpeheqpar B fluoro- 1H-

f bed 0 2 +
RIS T SRRV
white solid. ESSMs me (% :.586.3 (MtH+) . Exanpl e 60
r-[(I-{[2-(2-fIuorophenyl)Eﬁmmmeyl-l,3-oxazol-4-yl]ne

t - 2-met hyl - |.Hindol - 3- e e .

Y B Ra PHarp E 5o Heany 3¢ cpinaridinke Lylebopa ik -indol- -yl

Fol | owi ng t he gener al NgNatiedthy&thdnagdser i bed

her ei nabove with 4-chl oronet hyl - 2- ( 2-

fl uor o- phenyl ) - 5- net hyl - oxazol e (comrercially

avai l able) as electrophile, the titl npound was

obtained as a white solid. ES-Ms me 1. 536.4 (M-H+)
Exanple 6 1
-[(1-{[2-(4-isopropy ) -3

'] met hyl }-2-net hyl -lc onl-.-

yl ) carbonyl ] - 3H spi r o[ 2- b;gzofuran-l,4'-piperidine]

-1, 3-oxazol -4-y

Fol | owi ng the general procgdure |l described

her ei nabove w t h 4-chl orojret hyl - 2- ( 4-

i sopropyl - phenyl ) - 5- met hy¥< oxazol e (the preparation of

whi ch has been described in

Following the general procedure III as described hereinabove with commercially available
(2-chloro-ethyl)-dimethyl-amine as electrophile, the title compound was obtained as
colorless viscous oil.

ES-MS m/e (%): 438.1 (M+H™).

Example 82
1'-{[6-chloro-1-(2-pyrrolidin-1-ylethyl)-1H-indol-3-yl]carbonyl}spiro[ 1-benzofuran-
3.4'-piperidine]

Sest b

N

o

Following the general procedure III as described hereinabove with commercially available
1-(2-chloro-ethyl)-pyrrolidine as electrophile, the title compound was obtained as a
colorless viscous oil.

ES-MS m/e (%): 464.0 M+H™).
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W02002092084 &W0O2004031162) as el ectrophile, the title
conpound was obtained as a white solid. ES-M5 nfe

W@ 207/066888 4 ( M+rH+) . Exanpl e ﬁfﬁl PCT/EP2006/063846
T ﬂy|-| 3- oxazol -

r-1(1-{[2-(4- ethylphenyl) 5-
hyl } - 2- met hyl - | Hi ndol -

yl ) carbonyl ] - 3H spi r o[ 2- beﬁ§%?%$§% |, 4" -piperidine]- -

F&{ 6-ohorng 3¢(ih'él glﬁnquaienmfoﬁaiﬂﬂneplbbndim?fdr yleadbonyl)-1H-indol-1-yl]-
her ei nabove with 4'ﬁE#PanE%qé -

et hyl - phenyl ) - 5- met Kyt G¥ASBY “FPHé’ﬁpgﬁhratlon of

whi ch has been described in WO2002092084) as

el ectrophile, the title conmpound was ained as a

white solid. ESSMS me (%: C;3464( . Exanpl e 63
r-[(2-nmethyl-1-{[5-nethyl-2- nyl)-I, 3-oxazo

| - 4- yI]nethyI}-Ikklndo 3

4-yl ] met

gnAof uran-| 4" - pi peri di ne]
Fol | owi ng the general proctgdure |1 descri bed

her ei nabove wi t h 4-chl orongt hyl - 5- net hyl -
2-0-tolyl-oxazole (the prepasation of which has been
descri bed in WO2004031162) electrophlle the title

conmpound was obtained as a mhlﬁe solid. ES-Ms me
(9% :532.3 (N%FH) . Exampl e 64

r {[2 nmet hyl -1 - ({5- net hyl - 2-[ 4- (trlfluoronethyl)phenyl
Adal
s R B T

(3 chloro propy -dimethyl-amine as electrophile, the title compound was obtalned as

colorless viscous oil.
ES-MS m/e (%): 452.0 (M+H").

Example 84
1'-{[6-chloro-1-(2-morpholin-4-ylethyl)-1H-indol-3-yl]carbonyl }spiro[ 1-benzofuran-
3.4'-piperidine]

Q
N

Eg

e}
Following the general procedure III as described hereinabove with commercially available
4-(2-chloro-ethyl)-morpholine as electrophile, the title compound was obtained as a

colorless viscous oil.
ES-MS m/e (%): 480.1 (M+H").

Example 85
2-[6-chloro-3-(1'H-spiro[ 1-benzofuran-3,4'-piperidin]-1'-ylcarbonyl)-1H-indol-1-yl]-
N,N-dicthylethanamine
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Fol | owi ng the general procedure Il described
her ei nabove wi th 4-chl oronet hyl - 5- net hyl -

w@2q04/004688 | uor onet hyl - phenyl ) - :ﬁ?zol e (the prepar/EPio061063846

of which has been described inJ. Med. Chem 2000, 43,
995-1010) as electrophile, the title conpound was
obtained as a white solid. ES-Ms me .. 586.3 (M-H+)
. Exanpl e 65
r-1C-nmethyl-1-dS-nmethyl -1-t
| - oxazoM yl Jret hyl ) - !
i ndol - 3-yl ] carbonyl }- 0\ [ 2- Bran-1, 4' - pi peri
di ne] Foll ow ng the ge rocedure |1 descrlbed
her ei nabove with 4-chloro thyI 5- net hyl -
2-(2-trifluoronethyl-phenyt)-oxazol e (the preparation
of which has been descriled in WO2004031162) as
el ectrophile, the titl efconqpound was obtained as a
white solid. ESSMsS nfe (%:.586.5 (MrH+) . Exanple 66
r-[(5-chloro-1Hindol-3-yl)carbonyl]-3H spiro[ 2- benzof

N Co L ) ”
e B SRk 1 WP MR B EBRR eir iy bl

&b broviie-sdiyb rdiethyl- @minle (@S lpctophplie pibe itidle nethpprishaneebtaiged as
%ggﬁ{swﬁg?% iJ- Org. Chem 1976, 41, 2628, - Acid:
|

or o- ndol e- S—carboxyllc aC|d (commercially
ES-MS aide €): 46S208HH . (% : . 367.1 (M-H +) . Exanple 67

Example 86
1'-({6-chloro-1-[2-(1H-pyrrol-1-yl)ethyl]-1H-indol-3-yl Jcarbonyl)spiro[ 1-benzofuran-
3.4'-piperidine]

Q,
N
Cl / \
N

N

)

Following the general procedure III as described hereinabove with commercially available
1-(2-chloro-ethyl)- 1H-pyrrole as electrophile, the title compound was obtained as a
white solid.

ES-MS m/e (%): 460.2 (M+H™).

Example 87
1'-{[6-chloro-1-(2-ox0-2-piperidin-1-ylethyl)-1H-indol-3-yl]carbonyl}spiro[ 1-
benzofuran-3,4'-piperidine]
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r-[(l-methyl-1Hindol-3-yl)carbonyl]-3H spiro[ 2- benzof
uran-1,4'-piperidine] Am de coupling according to

w@enenadespr ocedure | descri bedﬂ]llgr ei nabove: - POI/AP2006/063846

spi ro[i sobenzofuran-I(3H), 4 eridine] prepared as
described in J.Org. Chem 1976, 41, 2628, - Acid:

| - Met hyl - I H i ndol e-S-car boxylic acid gomercially
avai lable), ESSMs nfe (%: Exanpl e 68
r-[(I-benzyI-IFLindoI 3-) 4 spi ro[ 2- benzof
uran-1, 4' - pi peridi ne] Ay C sording to
general procedure | €S §l her ei nabove: - Am ne:
spiro[isobenzofuran-1(3H), & - pi peridine] prepared as
described in J. Org. Chenp 76, 41, 2628, - Acid:

| - benzyl -1 Hi ndol e-3-carbpxylic acid (described in

exanple 3), ES-Ms me (Ti:]423.6 (MtH +) . Exanple 69

r-[(6-ch|oro | H i ndol - 34yl )Jcar bonyl ] - 3H spi r o[ 2- benzof
uran- | - pi peri di ne] Am~de coupling according to
eneral procedure | described_herei nabove: - Amin
olavspg deisngrat Rirgslurg HHps descifheddercanabspe pith ﬁam@épragﬂy available
Q!—%ﬁﬁ)‘ibheﬂpéﬂhlﬁ 1quget1g}§ﬁ‘e a@%&ro;ﬂﬂ-le t?l@ afle Comﬁ&h&l was obtained as a
oro- | Hindol e-3-carboxyric acid (the preparation
bﬁﬂﬁﬁﬂéh i s described hereinafter), ES—NS me

(%9:.367.2 (M-H +) ESMSm/e (%): 492.2 (M+H™).

Examples of compounds of formula (I-b)

Example 88

1'-{[6-Chloro-1-(3-fluorobenzoyl)-1H-indol-3-yl]carbonyl }-3H-spiro[2-benzofuran-
1,4'-piperidine

Z
(@)

Cl

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared according
to example 8) with commercially available 3-fluorobenzoyl chloride gave the title

compound.

ES-MS m/e (%): 488.5(M+H").



6-chloro- | Hindol e-3-carboxylic acid Using a
procedure described in J. Med. Chem 1991, 34, 140,
wo eawmod6688 g (0. 046 mMmol ) of 6- %or o- | H i ndol BCTVEB2006/063846
prepared 5.80 g (64% of 6-ch
| Hi ndol e-3-carboxylic acid as a |ight brown solid.
ES-Ms nme (%9: 194 (MH +) .- - Exanple 70
- (I Hindol - 3-yl carbonyl ) - 3H spi r o[ 2- benzof uran-1, 4' -
pi peri di ne] Am de coupl i ngEsmopedPng to genera
procedure | described herei nabove: - Am ne:

Spi ob ura I dine re .
dgs@rg Ikgﬁ(go u%}o en%a%@)r%ﬁi@%%eﬁl;mr%éé}o{ 5 %%Cs{(%osplro[mdole—
| H I ndol e- 3- carboxyllc acd d-piporidiacci al | y avail abl e),
ES-MS mfe (%9:.333.3 (MtH +) . Exanmple 7 1
N, N-di net hyl - 2-[ 3-(rH, 3H spi ro[ 2- benzof uran-1, 4" - pi per
idin]-r-ylcarbonyl)-IlHi ndol- |-yl]ethan am ne To a
stirred solution of 20 %%g~(0.060 muol) of

-(I'Hindol - 3-yl car ber
benzofuran-1, 4" - pi per preparati on of which
has been descri bed i n“exanple in DM (3 m) at RT,
was added 2.9 ng (0.072 nmol) ok NaH (60%in oil). The
m xture was stirred 20 m n he nmg (0.072

p - in 1m of DWW

was added. The m xture wasi stirrO a dditional 5
hours at 500C and then

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared according
to example 8) with commercially available 2-fluorobenzoyl chloride gave the title

compound.
10 ES-MSm/e (%): 488.4M+H").
Example 90

1'-{[6-Chloro-1-(3,5-difluorobenzoyl)-1H-indol-3-yl]carbonyl }-1,2-
dihydrospiro[indole-3,4"-piperidine

15 Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared according
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poured onto water and extracted with ethyl acetate.
The conbi ned organi c phases were dried over Na2SO and

w@oncendesat ed i n vacuo. Fl ash %Hronatography (BEREPD06/063846

MeOH 8/ 2) afforded 11 ng (48@@ af N, N- di met hyl - 2-[ 3- (|
of ura

E' 6e?'m8’% %OVS wlf bCSnWGjTClF‘H %aa%ﬁﬂe 3 flEPFRaYh shigLdg gave the
tillsconpowid.. ES-Ms mfe (% : 404.3 (M+tH +) . Exanple 72
| -methyl -1-tS-Cr H'\H-spi rod - benzof uran-1 "' - pi peridinj -

r -lyl] butan-1-one Am de coupling
§%§%$§VQQQ¥ iﬁﬁ%era procedure | described
her ei nabove: - Am ne:
spi ro[ i sobenzof uran-1 (3H), Bxapplp&iti di ne] prepared as
described in J. Og. Chem 1976, 41, 2628, - Acid:

Coonmer b1 g el | A BRGNS e BBV -1

Exanpl e 73 dihydrospiro[indole-3,4'-piperidine
2-[6-chloro-3-(rH, 34 spiro[ 2- benzof uran-1, 4" - pi peridin
]-1"-ylcarbonyl)-IHindol-lyl] propanenitrile To a

stirred solution of 100 nmg (0.26 muol) of
' -[(6-chloro-| HindolH |) car bonyl ] -
[ peri dine] (the

238 mmol ) NaH (60% i n
RT for 30 mn. and
repioitrile

oil). The m xture was stlrred a
then 35 ng (0.26 nmol) of

Cl

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared according
to example 8) with commercially available 2,3-difluorobenzoyl chloride gave the title

compound.
ES-MS m/e (%): 506.4M+H").
Example 92

1'-({6-Chloro-1-[(3,5-difluorophenyl)sulfonyl]-1H-indol-3-yl Jcarbonyl)-1,2-
dihydrospiro[indole-3,4'-piperidine



was added. The mi xture was stirred overni ght and then
poured onto waterand extracted with ethyl acetate. The

w@ 0uhioossls or gani ¢ phases were dr.i.ed over Na2SPEIEP2006/063846
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concentrated in vacuo. Flash chromat ography (EtQAc/ Hx,
1:1; Si2) afforded 93 ng (9196 of 2-[6-chloro-3-(1 H

, 3H spi ro[ 2- benzof uran-1, 4" -pi peridin]-r-ylcarbonyl)-|
Hi ndol - 1-yl] propanent 'Ie as a light yellow solid.
ES-M5 me (% : 420( Mt X

3-[6-chloro-3-(rH, 3 benzof ur an- | pi peridin

' -[(6-chloro-I| Hindol - 3- y
3H spi ro[ 2- benzof uran-1,
preparati on of which has s in exanpl e 69)
in5 m DV was added 11.% ng (0528 nv NaH (60% i n
oil). The m xture was stirred at RT for 30 m n. and

then 35 ng (0.26 nmol) of 3-bronopropionitrile was

added. The m xture was stirred for two days at RT and

F&mlﬁg%@ge&%l%rWﬁ% Q’ﬂdaseefésﬁﬁﬁéde%d%t ﬁle%ﬁﬁﬂonylatlon of 1'-[(6-

acetate e combi ned organi ¢ phases were dried over

siosol drigdelohrbenbenydl 1 ﬂrﬂm@égwmhnégh bhropeideelaphy (prepared
5@%5%% R, gxa;np1§I S2)vi@ EOhAReLidlO aEabR63%-Bfluorobenzenesulfonyl

| or o- 3-
ngﬂ@%%ﬁFﬂ“ﬁ@k%@WUKWﬁdl 4' -piperidin]-l"
ylcarbonyl)-lFLlndoI-I-yI] propanenltrlle as a white

EONISn/ ESWESMAM 195, 420(MH +) . Example 75
4-[ 6-chl or o- 3- (rH 3H spi ro[ 2- benzof uran-1, 4' - pi peri din

]-r-ylcarbonyl)-1Hindol-1yl] butanenltrlleTo a
stlrred sol ution of 100 ngEx@mpRle%nol) of
-[(6-chl oro-1 H i ndol -3-yl)carbonyl ] -

1'— {[6-Chloro-1-(3,5-difluorobenzyl)-1H-indol-3-yl]carbonyl}-1,2-dihydrospiro[indole-
3,4'-piperidine

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared according
to example 8) with commercially available 3,5-difluorobenzyl chloride gave the title

compound.
ES-MS m/e (%): 492.4M+H").

Example 94
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WO 2003/00d68OVF was added 11.5 ng (

3H spiro[ 2- benzofuran-1, 4" -pi peridine] (the

preparati on of which has been described in exanple 69)

1 .28 mol ) NaHCBRP20061063846
oil). The mixture was stirred 4P°RT for 30 mn. and

SaliBeeTR-H 0BT By b QTR TR Ll uggjpaote 3.

t hen poured onto water and péxdriducd ed Wi th et hyl
acetate. The conbi ned organi c phases were dried over
Na2SO and concentrated in vacuo. Flash chromat ography
(EtQAc/Hx, 2:1; Si2) afforded 99 ng (88% of
4-[6-chloro-3-(1 H
, 3H spi ro[ 2- benzof ur g
| Hindol - |-yl]butan
me (%9 : 434(MH +) .
6- chl oro-3-(rH, 3H spi ro[ 2- benz

-yl carbonyl)-IHindol-lyljacegionitrile To a stirred
olution of 100 ng (0. 26

-[(6-chl oro-1 Hindol - 3¥ "
3H spi ro[ 2- benzofuran-1, 4" - pi peridinel (the
preparation of which has been descri bed in exanple 69)
in 5 m DMF was added 11.5 ng (0.28 nmol) NaH (60% i n

1

m xt yre S irred at for 30 mn. and,
%% hli“F‘gg a;@f%}“)em ﬁ?e&ﬁfgb%%{%ﬁu tthp,apﬁg/]la\;\;gg o -[(6-chloro-
?lﬁdﬁdol 3 Iypcafbe;ﬁﬂ]r e, 2¥@§ydirb$ uro:gﬂldmees ID'L]Q?%rlcﬁheﬁ]RTpﬂi@dred according
en re o water ex e
it e 5irap T@ Sner Bt aﬁvaefaghag 3@06@@82 %é?fl@fv gpve the title
dagsdrand concentrated in vacuo. Flash chromat ography
(Et OAc/ Hx, 2:1; SIi2) afforded 43 ng (41%

ﬁé‘lﬁ%fﬁt) g(%é %@%ﬂdﬂan |, 4" -piperidin]-r-ylcarbonyl)

-
H ndol - 1-yl] acetonitrile as a white solid. ES-N5 nfe
(99 : 406(M+H +) . Example 95

{ peridin]-rylcarbonyl)-
AS aovvhite solid. ES-MS

[
r
s
[

2-[6-Chloro-3-(1,2-dihydro-1'"H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)-1H-indol-
1-yl]-1-(3,5-difluorophenyl)ethanone

Cl

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared according
to example 8) with commercially available 2-chloro-1-(3, 5-difluoro-phenyl)-ethanone

gave the title compound.



Exanpl es of conpounds of fornula (l1-e) Exanple 77 r -

-chl oro-1 Hindol - S-y~car bonyyspi rof | - benzof uran-S*' -p
w@eso7dodeed Ami de coupling accor g17ng t o gener al PCT/EP2006/063846

procedure | descri bed hereina - Am ne:

%%ﬁ?%%ﬁégék %?Lran%g%4' pi peridine], - Acid:

-chl oro-1 Hindol e-S-carboxylic acid (described in
exanple 5), ES-Ms me (% :E88apld9oM-H +) . Exanple 78
r-[(l-benzyl - 2- nethyI-IFLindoI 3- yl)carbonyl]spiro[l-b
ry : cc [ to .

e e B o oS B A SR  Pr-incor
conmer ci al |y avai llai]- E(3,4 difluorophenyl)ethanone
spiro[ | - benzof uran-3, 4" -pi peridine], - Acid:
| - Benzyl - 2- et hyl - | H i ndg|_e- 3- carboxylic acid
(described in exanple 1 me (%: 437.6 (M-H +)
.- - Example 79

- (I Hindol - 3-yl carbo
p dine] Am de coupling accord
| described herei nabove: -
avai | abl e spiro[l-benzofura

benzof ur an- 3, 4' - pi pe

O general procedure
comercially

i peridine], - Acid:

| H I ndol e- 3-carboxylic acid(co rcially avail able),
ES-MS nfe (%9: 333.4 (MtH +) . e 80
5 F F

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared according
to example 8) with commercially available 2-chloro-1-(3, 4-difluoro-phenyl)-ethanone

gave the title compound.
10 ES-MSm/e (%): 5204M+H").
Example 97

2-[6-Chloro-3-(1,2-dihydro-1'"H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)-1H-indol-
1-yl]-1-(2-fluorophenyl)ethanone

HN
SO

\\

Cl

15 Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared according
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W@eeoFd066ps peri di ne] Am de coupl

r -
-chl oro-S-fluoro-| Hindol -S-y~carbonyyspi rofl - benzof ur

gg accordi ng tPCEPBN@E63846
procedure | described herei nabdde: - Ani ne:

ne |y il abl .
Ogie?%rflﬁfﬁbgn 151?%(?%%1%13;;’12131[3&?%%)}% %_Idﬁlgf(?_lz (2;&}:11'0&0—phenyl)—ethanone gave
thehitlercom$otihdior o- | H i ndol e- S-carboxylic acid (the
preparation of which is described hereinafter), ES-M

%, . 5 :
gé‘?#@%@?f?@oér(%%? ndola)e . Followi ng the procedure

descri bed in WO747598, from

6- chl oro-5-fluoro-I Hindol e- 2, 3-di one was prepared
6-chl oro-5-fluoro-| Hindole. b)

6-chl or o-5-fl uoro-I Hindol e- 3-carboxylic acid:- -

Fol |l owi ng a procedure described in J. Med. Chem 1991,
34, 140, fromO0.25 g (1.47 mmol) of

6- chl or o-5-fl uor o- | H i ndol Examle@8epared 0.35 g (90%
of 6-chl oro-5-fluoro-IH ndole- 3-carboxylic acid as a

'Eixgd‘ngpiéb'igw 1920 Yar EPHYE il . do¥8-3 4 Zid i T 1) 1carbon yl)- 1H-indol-

2-[6- chl or o- 3- (r H spiwdfNMdretloflethamnding’ - pi peridin]-r
-yl carbonyl)-IHindol-l-yl]- N, N-di net hyl et han am ne
Fol | owi ng the general procedure ||l as described

her ei nabove wi th conmerci al avaj | abl e

ES-MS me (%: 438.1 (MrH +) .

Cl /\

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared according
to example 8) with commercially available dicthylaminoethyl bromide gave the title

compound.
ES-MS m/e (%): 465.4M+H").
Example 99

2-[6-Chloro-3-(1,2-dihydro-1'"H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)-1H-indol-
1-yl]-N,N-diethylacetamide



Exanpl e 82
r-{[6-chloro-|-(2-pyrrolidin-I-ylethyl)-IHindol-3-yl]

w@ 200n00968¢ spi r o[ | - benzof ur an- 31 6 pi peri di ne] PCT/EP2006/063846

10
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Fol | ow ng t he general procedu 11 as described

her ei nabove with commercially avail abl e
| -(2-chloro-ethyl)-pyrrolidfne as electrophile, the
title conpound was obt ai a col orl ess viscous
oil. ES-MS me (%: 464.0J(Myd +) . Exanple 83
3-[6-chl oro- 3- (rH spiro[T-bgnzpfixan, 3, 4' - pi peridin]-I
"-yl carbonyl)-1 Hindol-I-yl
N, N- di et hyl pr opan-| - am fRe<Fol | &W ng t he genera
procedure |1l as described pernei nabove with
commercially avail abl e
(3-chl oro-propyl) -di net hyl -
title conpound was obt ai ned
ES-MS mfe (9%9: 452.0 (M+H +) in—"Bxz#1pl e 84

-{[6-chl oro-1-(2-norpholin-4- erthyI)-IFLindoI-S-yI]

ESOn Bk sraean et i aded PBE EelBlaen of 1-1(6-chioro-
hHhﬁddSllailQMaar%ﬁﬂ] QQfEIIEj?d}b@MOB[ln@\QS&L$ ﬂlb;blperldme] (pre ared according

1 RS ot SRR e 2 Bicferom SBEY fl@tﬂ&@e gave the title

QithpolE: M5 Me (% : 480.1 (MH +)

ES-MS m/e (%): 479.5 M+H").
Example 100

2-[6-Chloro-3-(1,2-dihydro-1'"H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)-1H-indol-
1-yl]-N,N-dimethylacetamide

Cl

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared according
to example 8) with commercially available 2-chloro-N,N-dicthyl-acetamide gave the title

compound.
ES-MS m/e (%): 451.5(M+H").

Example 101
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Exanpl e 85
2-[6-chloro-3-(rHspiro[l-benzofuran-3, 4" -piperidin]-I

&? N- di et hyl et haPCEHREP2I986/063846
- Follow ng the general proce Pe III as descri bed

l-nabove W th ¢o ci.all | abl e .
L EFRS ey rTet SifhrinboR S @Briuph i-gemppay-H-indo
title conpound was olbiydl- hegridm-29ledrdness vi scous oi l
ES-MS mfe (9%9: 466.2 (MrH +) . Exanple 86
-({6-chloro-1-[2-(I Hpyrrol-I-yl)ethyl]-IHindol-3-y
| }car bonyl ) spi ro[ | - benzof ur an- N-pi peri di ne]
Fol | owi ng the general procedureagl aspo descri bed
her ei nabove with commercially avdil a
| -(2-chloro-ethyl)-IH pyrrolg
title conpound was obtalned 3
n1e (9%9: 460.2 (M+H +) . ;
-{[6-chloro-1-(2-0x0-2 plp»r|n -ylethyl)-1Hindo
-3 yl'] carbonyl } spi ro[ | hemnye 4' - pi peridine]- -
8s descri bed
her ei nabove with commerc avai |l abl e
2-chloro-I-piperidin-I-y anone as el ectrophile,
the title conmpound was obtai ned as a white solid.

trophile, the
flite solid. ES-M

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared according
to example 8) with commercially available 2-chloro-1-pyridin-2-yl-ethanone gave the

title compound.
ES-MS m/e (%): 485.4(M+H").
Example 102

1'-{[6-Chloro-1-(pyridin-3-ylmethyl)-1H-indol-3-yl]carbonyl}-1,2-dihydrospiro[indole-
3.4'-piperidine]

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared according
to example 8) with commercially available 3-bromomethyl-pyridine gave the title

compound.



ES-M5 me (%9: 492.2 (M+H+) . Exanpl es of conpounds of
formula (I-b) Exanple 88

wo 2qof@edekd or o- | - (3-f | uor obenzoy| ?l'l H i ndol - 3- yP¢T/EP1DO61§63846
| }-3H spiro[ 2- benzof uranl, 4"]8'§eridine Fol | owi ng t he

B oA ORAA Ffh s, Qs e above the

|ndoI 3-yl)carbonyl]-1,2-di hydrospiro[indol e-3, 4" - pi pe
ridine] (prepared accordi Agkatmple®@Bnple 8) with
commerci ally avail abl e 3-fl uorobenzoyl chloride gave

Exﬁéth&r 9{3&%7%9&"6‘% yiFeYB- 1 §nd o3y 188 AYME B dainydrospiroindole-

{[6 Chl oro-1 - (2-fl uor dy¥mdpyidin¢]H i ndol - 3-yl ] car bon
yI}-I,2-dihydrospiro[indo|e- 3,4' -pi peridine Foll ow ng
t he gener al procedure VIl as descrlbed above, the
acyl ati on of -[ (6-chl or ol
i ndol - 3- yl)carbonyl]-l 2-di pi ro[ i ndol e- 3, 4' - pi pe
ridine] (prepared accordlng Zxanpl e 8) with
comercially avail abl e 2-fl uoropenzoyl chloride gave
the title conpound. ES-M5 me (%N 488. 4( M+H+)

Exanpl e 90 o '
r-{[6-Chloro-1-(3,5-diflc o@ oyl ) -1 Hindol -3-yl]car
bonyl } -1, 2-

1 A

—N

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared according
to example 8) with methanesulfonic acid pyridin-2-ylmethyl ester (described in WO
9955318) gave the title compound.

10 ES-MSm/e (%): 457.2(M+H").

Examples of compounds of formula (I-¢)

Example 104

1'-{[6-Chloro-1-(2-0x0-2-piperidin-1-ylethyl)-1H-indol-3-yl]carbonyl }- 3H-spiro| 2-

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



di hydr ospi ro[ i ndol e- 3, 4' - pi peri di ne Follow ng the
general procedure VII as described above, the

wa@eyavdess of |'-[(6-chlorol H PCT/EP2006/063846
i ndol - 3-yl ) carbonyl ] -1, 2- di hydP8spi r o[ i ndol e- 3, 4’ - pi pe
ridine] (prepared accordingto gxanple 8 above) with
comercially avail abl e 3, 5-di fljuorobenzoyl chloride
gave the title compound. e (%: 506.4( MrH+)
Exanmple 9 1
r-{[6-Chloro-I-(2,3-difluorobefzoyl)-I|Hindol-3-yl]car
bonyl }-1, 2- di hydrospiro[indol e—8&, 4' - pi peridine

Fol | owi ng the general proce e oas descri bed
above, the acyl ation of g'- | orol H
i ndol - 3-yl ) carbonyl ] -1, 2-di Q pi ro[ i ndol e-3, 4' - pi pe

ridine] (prepared according to exanple 8) wth
commercially available 2,3-diflu 8benzoy| chl ori de
gave the title conmpound. ES-M5S me (% : 506. 4( M+H+)

Exanpl e 92
r-({6-Chloro-1-[(3,5-difluoroph )sul fonyl]-1Hindo
- 3-yl }carbonyl) -1, 2-

i-hydrospiro[indol e-3, 4" -piperidine- - Follow ng the ,
Gl 36 setlrgoniiay RulSkiutRasiobSia fif Bkl of 11
SlhllbﬂhDHlyiha(ﬁl'L%m)ﬁfrbd)rilyﬂ—ﬁﬁz)spiro|[2—b(|3nzofu5an—184'—piperidin]—3—0n(|3 (the
chlora-1 H.in - 3- ar bonyl ]-1, 2-di rospirolingdol e.

g SFalign b THER dpsr ot LEUPGTRgO] 8" EXBmETaCaly afitabie >
P1bF - CphFeeided -al il yihavahd abtlectrophile, the title compound was obtained as a
3, b-di fl uorobenzenesul fonyl chloride gave the title

¥BHipBowder

ES-MS m/e (%): 506.0 (M+H™).

Example 105

1'-{[6-Chloro-1-(2-morpholin-4-yl-2-oxoethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-

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

N

()

Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one (the

preparation of which has been described in example 16) with commercially available 2-
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wenwylodeks 2- di hydr ospi r o[ i ndol

ES-MS me (%9: 542. 4(MH+) . Exanple 93
['"-{[6-Chloro-1-(3,5-difluorobenzyl)-IHindol-3-yl]car
g 33, 4' - pi peri di PET/EP2006/063846

Fol | owi ng t he general procedurg 11 as described

ove, the alkylation of |'-[(6:6hl orol H .
AR - P B HoR e RS as i rPREGI BE A Gampoundpvappgined as a
whié peyvddrpr epared according to exanple 8) with
commercially avail able 3,5-difluorobenzyl chloride

it nd. ES-MS mle (%: 492. 4( MtHH)

ES¥fs hlegh ) oR  SRppmey!
-Chl oro-1-Cs-fl uorobenzy”™-1 Hindol -S-yl | carbonyl J-17-d
i hydr ospi rofindol e-S, - pilxemipdd H¥ Fol | owi ng t he
general procedure Il as described above, the

) LR Pd_oko1lEf SHCH Q2. 1H-
e OB B oot pEPMRLPh R oturan: f miprsidinls 1 sgropytl-1H
ri dine] (prepared iadobi-gijmy,N-dineothylptatarBidewi t h

commercially avail able 3-fl uorobenzyl chloride gave
the title compound. ES-M5S mle (% : 474. 4( MrH+)

Exanpl e 95 .
2-[6-Chloro-3- (I, 2-di hydr s@ ro[indol e-3, 4' - pi peri
din]-1"-ylcarbonyl)-IHind -
yl]1-1-(3,5-difluorophenyl)ethakon
N
O
cl \

N

0]

/N\

Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (the
preparation of which has been described in example 16) with commercially available 2-
chloro-N,N-dimethyl-acetamide as electrophile, the title compound was obtained as a

white powder.
ES-MS m/e (%): 466.1 (M+H").
Example 107

2-{6-Chloro-3-[(3-ox0-1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)carbonyl]-1H-
indol-1-yl}-N,N-diethylacetamide
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Fol  owi ng the general procedure IIl as described
above, the alkylation of |'-[(6-chlorol H

WO pwbaloecsss/| ) car bonyl ] -1, 2-di hyglrzgspi ro[ i ndol e- BCHEPPI@E3846

ri dine] (prepared according to“eéxanple 8) with
comercially available 2-chlorg-1-(3,

5-di fl uoro- phenyl ) - et hanone gajle the title conpound. -
- ESMS me (%: 520.4( MW
2-[6-Chloro-3-(1,2-di hydro
din]-1" -ylcarbonyl)-lkklndoll-
yl']1-1-(3,4-difluorophenyl)ethanole Follow ng the
gener al procedure 1l as de
al kyl ati on of -[ (6-chl @F
indoI-S-yI)carbonyI]-I,2-dihyd Spiro[indol e-3, 4" - pi pe
ridine] (prepared according to exasple 8) wth

commercially avail abl e 2-chloro-I[-(3,

4-di fl uor o- phenyl ) - et hanone gav e title conpound.

ES-M5s me (% : 520.4(M-H+) . Exanple 97

2-[6-Chl oro-3-(I, 2-di hydr o- rFLspiro[indoIe-S 4' - pi peri
94)1]@\1/1[1% gﬂl? %g%gﬁﬁ%cédlu)rée Sﬂg ng%sgrﬂrm_eq P%r\?vilnﬁldm{eh the alkélatl?n of 1'-[(6-
ghloce tidriedélt 3-ybsarbesd)- B]Haplrabbbmzofdrendl%y)ﬂmlduﬂ -Bbne (the
PSRl B MR e desied s sap's 46 wibicam gy paitable 2
chldrmH}N{dpnthaﬁacadmaxm:as dlen@eplule— tho tekaryph@ud)d wag bbtained as a
Cor C|§JIy avai |l abl e

e P%W% I -(2-fluoro-phenyl)-ethanone gave the title
compound.

ES-MS m/e (%): 494.1 (M+H").

Hr o[ i ndol e- 3, 4" - pi peri

Example 108

1'-{[6-Chloro-1-(piperidin-1-ylcarbonyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-

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

Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (the
preparation of which has been described in example 16) with commercially available
piperidine-1-carbonyl chloride as electrophile, the title compound was obtained as a

white powder.

ES-MS m/e (%): 492.1 (M+H").



ES-MS mfe (%9 : 502.5(MtH +) . Exanple 98

2-[6-Chl oro-3-(1, 2-di hydro-rHspiro[indol e-3, 4" -piperi
wa@lenwpHeeeyd car bonyl ) - I H i ndol - %fgl] - N, N- di et hpd'BPEPZING/063846

am ne Followi ng the general p deédure 111 as descri bed

above, the al kylation of [.- ?- orol H
indol-3-y|)carbony|]-|,2-&?%%%’%@%%ro[indole-3,4'-pipe
ridine] (prepared according to exanple 8) with
comrerteBuly] {p-chlaol R Bexdi EHIBH -apir si@eichydfulime it deipgada |- 1'-
the title compound; ESN G (307 ) 4A2:AMH )

anpl e 99
2-[6-Chloro-3-(1,2-di hydro-rH-spiro[indol e-3, 4" -piperi
din]-1"-ylcarbonyl)-I|Hindol - 21 ]
-N, N-di et hyl acet am deFol | ow e general procedure
1l as descri bed above, the Gtion of
["-[(6-chlorol H
i ndol - 3-yl ) carbonyl ]-1, 2-di hydresgi ro[ i ndol e- 3, 4' - pi pe
ridine] (prepared according 4 ex qple 8) with
comercially avail able 2¢ g:? , -diethyl- acetam de
gave the title conpound. ES-MBpie (%: 479.5 (MH +)
. Exanpl e 100 0
2-[6-Ch|oro-3-(|,2-dihydro-rﬁrépiro[indole-3,4'-pipeH
din]-I'-yIcarbonyI)-IFLindﬁk? 1-yl]
-N, N-di net hyl acet am de Fol I'lowi ng the general procedure
1l as described above, the al kylation of

5 Floll(Miﬁg Rl g&f&eﬁl’ procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one (the

preparation of which has been described in example 16) with commercially available
chloro-acetic acid tert-butyl ester as electrophile, the title compound was obtained as a

white powder.
10 ES-MSm/e (%): 495.2 (M+H").
Example 110

2-{6-Chloro-3-[(5-fluoro-3-ox0-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yl)carbonyl]-1H-indol-1-yl}-N,N-dimethylacetamide

15 Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-

chloro-1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one
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waeemmweasal |y avail able 2-chlo

i ndol - 3-yl ) carbonyl ] -1, 2-di hydrospi ro[ i ndol e-3, 4' - pi pe
ridine] (prepared according to exanple 8) with

r9 dlethyl BCBERIUEar3846
gave the title conmpound. ES-Né ﬁ{e (99 : 451.5(M+H +)

gﬁf gpe@ﬁf%% oé WP]JChZhaa |bﬁ§/n gCSCI‘rﬂ')_?dsllelerX%IrlplﬁdlgP 8\/1'[:13 C&)mm(i’,l‘ﬁléﬂl}/ available
QI-ICh]ON)—N/Ne(anted’(w-lakethrhhdemi@lldctrophﬂe the title compound was obtained as a

L% -gyridin-z-ylethanone Fol | owi ng the genera
é % & re Il as described above, the al kyl ation of

[ (6-chl orol H

E&d@$nﬂey%)eﬁnbahyﬂiﬁl,2-dihydrospiro[indole-3,4‘-pipe
ridine] (prepared according to exanple 8) with

commercially avail abl e

2-chl oro-1I-pyridin-2-yl - eg%an ne gave the t|tIe

compound. ES-M5 nie (% : 485.4( MrH+) . npl e 102

r - {I[-6tocBhlora1[2{(dyméthlylamBro)tulmgt] hyH )nddl+3ry1&tatb0®-ywq -8aoty-3H-
onyl }-1, 2- dlhydr i.nej

Follomﬁng t he geﬁ) é?%EégggéﬁrgﬁﬂﬁPﬂﬁhREéégr|bed

above, the al kylation of -[ (6-chl orol H
indol-3-y|)carbony|]-|,2-dihydro pi ro[ i ndol e- 3, 4' - pi pe
ridine] (prepared accordi anple 8) wth

comercially avail able 3-br %yl-pyridine gave the
title conpound. ES-Ms nfe (%: R(MEHE) . Exanpl e

103 '
(0]
Cl
Qv

N

N

Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro-1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'"-piperidin]-3-one

(the preparation of which have been described in example 19) with commercially
available (2-chloro-ethyl)-dimethyl-amine as electrophile, the title compound was

obtained as a white solid.
ES-MS m/e (%): 470.1 (M+H").
Example 112

tert-Butyl {6-chloro-3-[(5-fluoro-3-ox0-1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-
yDcarbonyl]-1H-indol-1-yl Jacetate



r-{[6-Chloro-I-(pyridin-2-ylnethyl)-I1Hindol-3-yl]carb
onyl }-1, 2-di hydrospiro[indol e- 3, 4'-piperidine]

w207 00de88) t he general pr ocedurlg7l Il as descri PEHEP2006/063846

10

15

above, the al kylation of chl orol H
indoI-S-yI)carbonyI]-I,2-d|hydro§p|ro[|ndole-3,4'-pipe

ridine] (prepared accordim anple 8) with

nmet hanesul fonic acid pyri di ylgret hyl ester

(described in WD 9955318) ¢ title conpound.

ES-MS me (%: 457.2( MtHt) . npy es of conpounds of
N

fornula (I-c) Exanple 104

-{[6-Chl oro-1|-(2-o0xo0-2- p| dif=d -yl ethyl)-1Hindo
-3 yI]carbonyI} 3H spi rof'2-
benzofuran-1, 4" -pi peridin]-3-0 ol |l om ng the genera

procedure V as descri bed heP%Lﬁabove, the al kyl ati on
of |I"'-[(6-
chIoro-IFLindoI-3-y|)carb6§§f]-3kkspiro[2-benzofuran-

-pi peridin]-3-one (the preparation of which has
been described in exanple 16) with comercially
Byldiviiapltee genctdll ocedir@iVpgy dekcribdd MtreRiabaveoniee alkylation of 1'-[(6-

|.ectrqphil.e he ti 0 nd. obtai ned as.a ...
P S0y ntl § (Eofe SHow T ek i pikaidini-3-one
(t8& preparation of which have been described in example 19) with commercially
L_l\sa:ﬂ%lhfc (lﬁ‘gr???f:t}C %é_ g%{r lgl?tlg gstgfr %ls e ec%gﬁﬁeh%% tltt?l- IConrgpound was
benined us amhite 401idpi peri di n] - 3-one Fol | owi ng t he genera
procedure V as descri bed herei nabove, the al kylation

Eﬁ-hh's frf/é ?%): 513.2 (M+H").
Example 113

1'-{[6-Chloro-1-(2-morpholin-4-yl-2-oxoethyl)-1H-indol-3-yl]carbonyl }-5-fluoro-3H-
spiro[2-benzofuran-1,4"-piperidin]-3-one

N
o N
g

()

Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro-1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one

(the preparation of which have been described in example 19) with commercially
available 2-chloro-1-morpholin-4-yl-ethanone as electrophile, the title compound was

obtained as a white solid.
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chloro-1 Hindol -3-yl)carbonyl ]-3H spiro[ 2- benzof ur an-
-pi peridin]-3-one (the preparation of which has

whemn/oossri bed i n exanpl e 16) e%th comer ci al PGT/EP2006/063846

avai | abl e 2-chl oro- I-nDrpholl - et hanone as

{ e conpound was obtained as a
%ﬁ%ng%ﬁ%%@%é* fe (%: 508.1 (MH+) . Exanple
106

2-{6-Chl oro-3-[(3-o0xo0-|" HXdapht & 2- benzofuran-1,4"-p
i peridin]-r- yI)carbonyI]-IHindo

probééﬂl (Viifkdescrﬁégﬁhﬁg}gl §%§§h¥ﬂ gﬁag a? arbonyl)-5-

of -[ (6-  fluoro-3H-spiro[2- benzofuran 1,4'-piperidin]-3-one

chloro | Hi ndol - 3-yl ) car bonyl ] - 3H spi r o[ 2- benzof ur an-
- pi peridin]-3-one (the prepargtion of which has

been descri bed in exanple h commercially

avai | abl e 2- chl oro-N, N-di ng cacet anmi de as

el ectrophile, the title conpd S obtained as a

white powder. ES-MS nfe (%9: 4 (M+H+) . Exanpl e

107
2-{6-Cnhl oro-3-[ (3-oxo- er' |?—benzofuran-| , 4" - pi
peridin]-r-yl)carbonyl]-IH ndd |

| -yl'}-N N-diethylacetan deFg| | MAng t he genera

procedure V as descri bed herginabove, the al kyl ation

of |I"'-[(6-

chloro | Hi ndol - 3- yI)carboH&Lﬂ 3H- spi r o[ 2- benzof ur an-
-pi peridin]-3-one (the pr%parat|on of which has

been descri bed in exanple 16) with commercially

avai |l abl e 2- chl oro-N, N-di et hyl -acet am de as '
Eolisting phg 2encral Heogqdure Ve anpesaribedhercimsbaiondee alkylation of 1'-[(6-

WbiL1RANEE!3- yDcarbonyl]-5-fluoro-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one

(the preparation of which have been described in example 19) with commercially

available 2-chloro-1-(4-methyl-piperazin-1-yl)-ecthanone as electrophile, the title

compound was obtained as a white solid.
ES-MS m/e (%): 539.4 (M+H").
Example 115

2-{6-Chloro-3-[(5-fluoro-3-ox0-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yl)carbonyl]-1H-indol-1-yl}Jacetamide

O

O
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ES-MS nme (%: 494.1 (M+H+) . Exanpl e 108
"-{[6-Chloro-I|-(piperidin-I|-ylcarbonyl)-IHindol-3-yl

w(Q carioaisys } - 3H— S pirof 2- PCT/EP2006/063846

benzof ur an- | - pi peridin] - 3- olr%g Fol | owi ng the general
gél?‘%ﬁgq? Et c \gfen%‘?aldp%%gerdlu?ee qf Ia?segleeslcﬂgg(f) i I’elnagovealtllfé/ &gflagon of 1'-[(6-
cliibar dH ik o 1rgigl) eadbyn yi e Sflmony-BH- hitos pibeimfoRatasnzBfpapeaaialit | - 3-one

B PABEA,  PROLSRLERY B0 lpt, PAR commrciay

awaﬂalblabhbr(p}lamrcladidﬂﬁethyb@[dﬁ@ﬂ}tlectﬂ:b{blﬁlel dEeﬁﬁr intermediate methyl {6-

l.ect ) e he ti al n
S Eubifo- £8S g Hhof- RO NG o aRIk PIEHA Sopaonyl
1Hrihd Bui-yl jadebrtc Whostmaided és?a ke bolid.
3H— spi ro[ 2- benzof uran-1, pi peri di n] -ryl) car bonyl ]
yl Jacetate ner
én %rrnéedifjfe SYGEET rnldbergetfﬁér e{I% ove heuoé? ky?xaot | GpPH-spiro[2-
bénzbfur{n(-ﬁ-4 -piperidin]-1'-yl)carbonyl]- 1H-indol- 1 yl}acetate was then hydrolysed
oro -3-yl) S 2-be ur an
Eng bR PR Vg O TR URPEL FEH S RRRRRSH LA lo-chtoro-
M@ﬂdeﬁm oked 'H ,AHespaunwp?2- beﬂz@)):unaml}ﬂ'qmpnmﬂm]l dHl)carbonyl]-1H-
Vi !: _g%etch oro-a eltl ch(?ci d tert-butyl ester as
]é]I Qe t POBRIICE14 A8 Wil 58 ‘onpound was obtained as a
white powder. ES-Ms me (9% : 495.2 (M+tH +) . Exanpl e
Af(amide coupling between {6-chloro-3-[(5-fluoro-3-oxo-1'H,3H-spiro[2-benzofuran-

ﬁ,@l{g@gﬂ_}%ﬁ%g@i;ﬁ&&%ﬁ?@ﬂ;@ ?ﬁghgélof( yl}acet1§ I_alfcfc’do hhé [1\%{ t@ﬁ &fS‘%r in water)

afforded the title coumpound as a white solid.
ES-MS m/e (%): 456.4 (M+H").
Example 116

2-{6-Chloro-3-[(5-fluoro-3-ox0-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yDcarbonyl]-1H-indol-1-yl}-N-methylacetamide

o]
F
@]
N
CIWO
N
OV
_-NH

20  An amide coupling between {6-chloro-3-[(5-fluoro-3-oxo-1'H,3H-spiro[2-benzofuran-

1,4'-piperidin]-1'-yl)carbonyl]-1H-indol-1-yl Jacetic acid (described herein above) and

methyl amine afforded the title coumpound as a white solid.

ES-MS m/e (%): 470.3 (M+H™).
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carbonyl] -IHindol- 1-yl }-N, Ndinethylacetam de
Foll ow ng the general procedure V as descri bed

whergioo@mkove, the al kyl ation oﬁsb [ (6- PCT/EP2006/063846

chl oro-1 H i ndol - 3-yl) carbonyl] fl uoro-3H spiro[ 2-ben

zof uran-1, 4' - pi peridin] - 3-9ne %%7(the preparation of

whi ch has been descri bed i é e 19) wth

commerci ally avail abl e 2-chl oro-N, N-di net hyl - acet am de

as'-gbadtloephi(2-exohEptratin el -glothydutd-imdd - o @iriveg/1 pS-flaoro-3H-
. , ! oA -

\fﬁ;_llt e solid. ES s'\[/)%ro%—%erg @fﬁraﬁ—gl44'9pi1gé\1/rlf(ﬁn]t _O.neExan'pI €

r-({6-Chloro-I-[2- (dlnethylanrno)ethyl]-lFLlndoI 3-yl}

car bonyl ) - 5- quoro BFBplro[

2- benzof ur an-| - pi peri dir

gener al procedure V as desc

al kylation of |'-[(6-

chloro-1 Hindol -3-yl)carbonyl ] -&-§1 uoro- 3H spi r o[ 2- ben

zofuran-1,4' -piperidin]-3-0 (tﬁf preparation of
whi ch have been descri bed ® 19) with
commercially available (2-c o4 et hyl ) - di met hyl - am ne

as electrophile, the title go und was obtained as a
white solid. ESSMS ne (%: .1 (M+tH +) . Exanple
112 tert-Butyl {6-ch|oro-315&5-fluoro-3-oxo-| H

~oRe Fol | ow ng the
d her ei nabove, the

, 3H spi ro[ 2- benzofuran-1, 4'/-pijperidin]-ryl) carbonyl]

-l Hindol- 1-yl Jacet at eFol ng the genera

procedure V as described her'ti nabove, the al kyl ation

of - (6-

Edsrlmrlﬁg |t e&1ded]-Foyddueanoanyéskribed hetrein@boVe; sid LRYRLHECDS 1'-[(6-

E}Jor ?Iq 1nd§l 3- g)garf;er%}l]%—_ﬂ%fogong—spir0[2—benzofuran—1,4'—piperidin]—3—one
(the preparation of which have been described in example 19) with commercially
available 4-(2-Chloro-acetyl)-piperazine- 1-carboxylic acid tert-butyl ester as electrophile,
the title compound was obtained as a white solid after removal of the Boc protecting

group under standard conditions (TFA / dichloromethane, room temperature).
ES-MS m/e (%): 525.1 (M+H").
Example 118

2-{6-Chloro-3-[(5-fluoro-3-ox0-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yl)carbonyl]-1H-indol-1-yl}-N-[2-(dimethylamino)ethyl]acetamide

F
o)
N
% o
o) N
HNz
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(the preparation of which have been described in
exanple 19) with commercially avail abl e chl oro-acetic

wa@edod/ovasss - but yl ester as el ect riphl | e, the tiPdBEP2006/063846

conmpound was obtained as a mhl solid. ES-Ms me (9%:

it i pESBERU Sy - o dreaae VIR ik fdspeoforan-
18‘ ~yippddinpdhyl) darbertyl b endéispiyHaetic acid (described herein above) and

Sesararist Shunte @ﬂ%@%ﬁ%&%@dﬁe e Bt e ot

al kylation of |"-[(
E&ﬂ&Snﬂéﬁ%bdﬂ@ﬁ{@ﬂﬁﬂwcarbonyl]-5-f|uoro-SFLspiro[Z-ben
zofuran-1,4" -piperidin]-3-one (the preparation of

whi ch have been described in exanple 19) with

comercially avail abl e

2-chl oro-I -nor phol i n-4-yl -et hanone as el ectrophile,

the title conpound was obtEkampde BY a white solid.- o -
ES-MS mfe (9%9: 526.2 (MtH +) . Exanple 114

5. bt Pokal - bRy LY T X 1H-
]2_ i’6&é§l;<}>%?‘{g? )(/)%((; ég{r %ﬁnﬁéolf%l_bgﬂﬂ)%ﬁﬁ 14 plfférldlg]' ?X}qwdnyl] 1H
f 1 uor o- 3H spi mdpR1ybalX d2+(damethyldininpd)peuyi |déetdmBleone
Fol | owi ng the general procedure V as descri bed

herei nabove, the al kylatiog of |'-[(6-
chl oro-1 Hindol -3-yl)c yl]-5-fluoro-3H spiro[ 2- ben
zofuran-1,4" -piperidi -gme (the preparation of

whi ch have been descri béd/Am exanple 19) with
comercially avail abl e
2-chl oro-I-(4-nethyl - plpera [ /¥T) et hanone as
el ectrophile, the title o©

1N/

/

Cl

An amide coupling between {6-chloro-3-[(3-oxo0-1'H,3H-spiro[2-benzofuran-1,4'-
piperidin]-1'-yl)carbonyl]-1H-indol-1-yl Jacetic acid (described herein above) and N,N-

dimethyl-ethane-1,2-diamine afforded the title coumpound as a white solid.
ES-MS m/e (%): 509.2 (M+H™).
Example 120

2-{6-Chloro-5-methyl-3-[(3-0x0-1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-
yDcarbonyl]-1H-indol-1-yl}-N,N-dimethylacetamide

a) 1-(6-Chloro-5-methyl-1H-indol-3-v1)-2.2.2-trifluoro-ethanone

N
Cl H
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conpound was obtained as a white solid. ES-M5s nle (%:
539.4 (M+H +) . Exanple 115

wa2qosoadessor o- 3- [ (5-f 1 uor o- 3- oxo18 PCT/EP2006/063846
|

, 3Hspi r o[ 2- benzof ur an- | ridin]l-ryl) carbonyl]

b skt Y dags Wﬁ ChepabBP 34" iR R G 20 g €002 mob of

éfchlore-[S(Iﬁethyl 1H- 1ndole were prepared 0.38 g (96%) of 1-(6-chloro-5Smethyl-1H-
chil car bany uor o- 3H spi r o[ 2- ben
]21211"8?"%? ?22 “‘3‘1 ger %{tb%%ﬁnesasgﬁ’glﬂﬁsﬂ (lipr eparation of

whi ch have been described in exanple 19) with
b pPareChil @lot 3 meettail 3121222 - aifl e o-aadt el {ied @ li- d | A NRgim etisyl- @cetamide
as electrophile, an ester internedi ate nethyl {6-
chloro-3-[(5-fluoro-3-oxo-| H E
, 3H spiro[ 2- benzofuran-1, 4" - pieeri\dirn] -r -yl ) car bonyl ] -
| Hi ndol - | -yl }acet at e was obta| ed_as a white solid.
This internedi ate conmpou P I
{6-chl oro-3-[(5-fluoro-3- 3H spi rof 2-
benzof uran-1, 4' - pi peri dfn] - -y'T')cacbbonyI ]-1Hindol-1I-
yl }acetate, was then hydrol ysed ng standard
conditions (aq. NaCH IM MeOH, roonwntenperature) to
give {6-chloro- 3-[(5-fl uor o- 3- ox0-1 H
, 3Hspi ro[ 2- benzofuran-1, 4" -piperidin]-r-yl)carbonyl]-
ithil d@tred | soyltjoAc 6t i1c<@@il@lroaﬁnahymmenaala‘-sﬂ.)-Qemzzaﬁﬂmo-ethanone

(G4 g enindos! BERSet i G werd adadd & meth %3 PG (Ebee in o). Afer

ﬁlrrlﬁg F!Bé hﬁktﬁl}e for-30 ﬂl@rﬁﬁ@@ﬁﬂ&led OH b melol 1-1 ey} bﬁ@ﬁﬁétﬁylammo acetyl
|d aH%SNHO-I (25% i n ter affqrdedt ehtltl
8%"0 THXLUEC WA HETCGT Hour g theg mguyed qpigywater and
axtract@Xeit k@ yll dtate. The Combmed organic phases were dried over Na,SO, and

concentrated in vacuo to afford 300 mg (60%) of the title compound as a white solid.

¢) 6-Chloro-1-dimethvlcarbamovlimethyl-5-methvyl- 1H-indole-3-carboxvlic acid

OOH

A\

Cl N\\(o

/N\

Using a similar procedure as described in J Med. Chem. 1991, 34, 140, from 0.280 g of 2-
[6-chloro-5-methyl-3-(2,2,2-trifluoro-acetyl)-indol-1-yl]-N,N-dimethyl-acetamide were
prepared 0.18 g (76%) of the title compound as a white solid.

d) 2-{6-chloro-5-methyl-3-[ (3-0x0-1'H.3H-spiro[2-benzofuran-1.4'-piperidin]-1'-
yl)carbonyl]|-1H-indol-1-vy1}-N.N-dimethylacetamide
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2-{6-Chl oro-3-[(5-fl uoro-3-oxo0-rH, 3H spiro[ 2- benzof ura
n-1,4"-piperidin]-ryl) carbonyl] -IHindol- 1-vyl

wQ 20¢7 0688/ | acet am de An anide %apllng bet weenPCT/EP2006/063846

{6-chl oro-3-[ (5-fl uoro-3-oxo-|
, 3Hspi r o[ 2- benzof ur anl,
4 -piperidin]-I' -yI)carbonyI]
acid (described herein ag
afforded the title counpf
nie (%9: 470.3 (M+H +) .

-{[6-Chl oro-1-(2-oxo- 2- pi pera
-3 yI]carbonyI} 5 fluoro-3
2- benzof ur an-| - pi peri din]
gener al procedure V as desgt1hb

- Hindol-1-yl}acetic

b-ylethyl) -1 Hindol

> Fol | ow ng the
er ei nabove, the

al kyl ation of |'-[(6- i&

chl oro-I Hindol - 3-yl ) carbonyl ] - SIJIuoro-SFLspiro[Z-ben
zofuran-1, 4" -pi peridin]-3-one (the preparation of

whi ch have been described in exanple 19) with

ARG Th Yo DUk ROl mvestore L dapibsq hergingyng
tert-butyl ester as electrophile, the title conpound
waAsind BHi- spaich [ 2bezofinian el .4 alipatidad [ #one prapasdd asfdeschibe®Boc/ Org.
n up under standard conditions (TFA
gyl ﬁo%?é’rr%t gé\ér%;e roomtenperature). ES-MsS me (9:
525.1 (MrH+) . Exanple 118
2A¢E.Gﬁ1@no Bdin{&h fltarbaroe Bmestgl-HHn 8Hyk il rind @eterzioixnyhaacid,
-piperidin]-ryl)
E§5@§Hﬁé‘% ng@dghik yl }-N-[2-(di met hyl anmi no) et hyl ] ace
upl i ng between
{6 chIoro 3-[(5-fluoro-3-oxo0-1 H
, 3H spi ro[ 2- benzof uranl, Example 121
4'-piperidin]-I'-yI)carbonyI]-IFLlndoI-I-yI}acetic

acid-8AGCs LR INST -G dd1383)&089H-5-bromo-3H-spiro[2-benzofuran-1,4'-

piperidin]-3-one

a) 5-Bromo-1'-methvyl-3H-spiro[ 2-benzofuran-1.4'-piperidin]-3-one

@]
Br

0
Br\©:COZH f‘j o
+ —_—
N
|

Br

Butyllithium (97.2 ml of 1.47 M solution in hexane, 143 mmol) was added dropwise to a
solution of 2,5-Dibromo-benzoic acid (20 g, 72 mmol) in dry THF (300 ml) at —78° C
over a period of 3.5 h under a nitrogen atmosphere. The reaction mixture was stirred at —
78 °C for 2 h. A solution of N-methyl piperidone (11.31 g, 99 mmol) in hexane (40 mL)
was added dropwise during 30 min to the reaction mixture at —78 °C. The reaction
mixture was allowed to come to room temperature and stirring was continued for
overnight. The reaction mixture was added to a mixture of water (500 ml) and ether (300

mL). The aqueous layer was extracted with ether (5 X 150 mL) and acidified with



10

15

20

N, N- di met hyl - et hane-1, 2-diamne afforded the title
counpound as a white solid. ES-Ms nfe (%: 527.2

w@ hioHed6688 Exanpl e 119 2- {6 ChI 018% 3-[ (3-0x0-1 PCT/EP2006/063846

, 3H spi ro[ 2- benzofuran-1,

?on%?tr%_g% %1(((3! ép(h%n%i l HI nqc?rg{;tﬁ V\j hceé]%ear rﬁQ 3(6 15/81mnglcliee acidic solution

wasl pbilaiy fdret \weand then Cooled to 0-5 °C and made alkaline (to pH 9-10) with

fusEi Stttk So RS P8RRI L A RRAR AR oty 15X 300 mL).

Thesanbined C]ﬁl@f@fbl‘m akiove) Wﬂ]f&’dVd‘dllMW[thW&ﬂd:f—(lSO ml), dried over sodium

T T e
AH¢HedChil @ ’L’i)@-cﬂhtrﬂny Chidn]af Seraptor d:lutlrhg with methanol in dichloromethane

iWr - benzpf ur.an- | ryl) carbonyl
(TR anre T APt R ado B DER el %)) o]
| -(6-Chloro-5-nethyl-IHindol-3-yl)-2,2,2-trifluoro-et
hanvieugoog Ha, QDQII;}DBJ[ £l déscr 1hediz EH)I 2 12124 Ghedil), 2.37 (s, 3H),

A hats cHior sy 280 220005 B ey 798 (o byt 17 B

of). Il-”c@eMRI @091\451‘2‘8010@1;)' & 8105 -46.05, 51.42, 84.00, 122.54, 122.97, 127.52,
2-trifluoro-ethanone as a white solid. b

)
222%/@2 (1:%7% &5%2flr’elt6ﬁ;7l +3-(2,2,2-trifluoro-acetyl)-indol -
1-yll -N,N dinethyl- acetamide To a stirred solution
Bf 5-Bromo-3-oxo0-1'H,3H-spiro[ 2-benzofuran-14'-piperidine] - 1'-carbonitrile
[ -(6-chloro-5nmethyl-1Hi1ndol-3-yl)-2,2,2-trifluoro-eth
anone (0.38 g) in 10 mM of DWVF at 00C were added 64 ny
(1.1 eq.) of_NaH (60%in oil). After stirri
m xture for 3C s—ere added 0.16h
di met hyl ani no- Ochloride. The m
stirred for an addi ¥ioxal hour and then po
wat er and

A solution of the N-methylpiperidine (3.0 g, 10 mmol) in choloroform (50 ml) was added
dropwise to a stirred boiling solution of cyanogen 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%
HCI and then with 20 ml of water. The organic layer was dried over sodium sulfate and
evaporated under reduced pressure. The residue was purified by silica gel column
chromatography (100-200) eluting with methanol in dichloromethane (0.5% to 1.0%) to
get the pure product (1.6 g, 51%).

'H-NMR (400MHz, CDCls): & 1.72 (d, J = 14.2Hz, 2H), 2.24-2.32 (m, 2H), 3.37-3.59 (m,
4H), 7.32 (d, J= 8.2 Hz, 1H), 7.83 (dd, J = 8.0, 1.7Hz, 1H), 8§.03 (d, J = 1.7Hz, 1H).

¢) 5-Bromo-3H-spiro[ 2-benzofuran-1.4"-piperidin]-3-one
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extracted wth ethyl acetate. The conbi ned organic
phases were dried over Na2SO and concentrated in vacuo

wo eooabbassl 300 ng (60% of the 1tsgtl e conmpound BGT/BP2006/063846

white solid. c) 6-Chloro-

| - di met hyl car banoyl gt hyl - 5- et hyl -

| H-i ndol e- 3-gar boxyl yc acid Using a %[ mlar ptocedure
as described i1 V’~ Chem 1991, 34y T3

0.280 g of 2-
[ 6-chl or o- 5- net hyl - 2
1-yl] -N, N di met hyN—_d@
(7699 of the title co nd as a white SO|Id
2-{6-chl oro-5-net hyl -3-1(3-o0xo-1 H

, 3H-spi ror 2- benzof uran-1, 4' - pi peri di nl -rvDcar bonyl | -
AHnixtdel of dyaydamihg K.Qi grdthynnacdl andni20@AG1dE 2colpivasnigeated under
ﬁeglﬁgru%lﬂdglga Elﬂrcgg%ﬁmlirﬁl)s;ﬂl ﬁ)g e llhedr%gcqolnblﬁg(ture was cooled to 0-5 °C
8t pHi wa{ mjbﬁﬂtm Ar1@nwith 44qugiup e¥d @il sphudioormm dprapiplly exiracted with

g)o(?rgﬁ @P]JH]}?%) b1n e%rg%tg (é],’és WéiISP% ngtﬁ "yﬁaler'%‘l;lf: %rggmc layer
wasadlbﬂkwarcsodwrrd sulﬁﬁ: 1\1‘81 mfapo(a%d udB0 r8d1(cbﬂ- idrespure. The residue was
AR led St ris sy highpsutp B e Butggpgduct (064
£.39%)pi ro[2 benzofuran |, 4" - piperidin]-3-one a)
5- Brono-r - et hyl - 3H spi ror2 benzof uran-1, 4" - pi peri dinl

H?;ﬁﬁ@ 3%?% §h'i9b:3'§“5%3(5% d%ﬂ”m °§74§ 3%71%%&' &‘JH 0O 12 hs, 14, 1271.03,
219%-15, BOIEA, 198993 83 106) d97.29 7@4 7826%125“ )548 146 d33j4 SDHh?n ' 'TH-NMR

DR o o YL e BE R P sty HOBT 8Ty bty 729 @

at7.8 H8 00,017 2dd.J A 38) Ui Hp, OF),N7.a®t(dyl pilpél4 dehe *C-NMR
(i, el T84, 42?49?%33?152‘} ' 53 03, 12739, 128,64, 137.07, 152.44,

167.91. FIA-MS: 282.1 and 284.1; C1o H1,"BrNO, [MH"] requires 282.1. mp: 162-163 °C.

d) 1'-[(1-Benzyl-2-methyl-1H-indol-3-vl)carbonyl]-5-bromo-3H-spiro[ 2-benzofuran-
1.4'-piperidin[-3-one

/, N Br
N

Following the general procedure I as described above, the acylation of 5-bromo-3H-
spiro[ 2-benzofuran-1,4"-piperidin]-3-one with 1-benzyl-2-methyl-1H-indole-3-

carboxylic acid (preparation described in example 1), gave the title compound.

ES-MS m/e (%): 531.5(M+H").
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was added dropw se during 30 min to the reaction

m xture at -78 OC. The reaction mxture was allowed to
i.rring was coneCTIERI06/063846

for overnight. The reaction mi Pire was added to a

m xture of water (500 nm) .and r (300 nL). The

aqueous | ayer was extract 4 pﬁeh her (5 X 150 nl)

and acidified withconcentrated HCl (to pH 2-3) and

exl'ratbenzyM2thetbyh &l -10 20 D3-$Barhdr yl]-6+i2-hyd akyethe oy )udH apiro[ 2-

was boiled for 1 h.and then ooI ed .t 5 0C and nade

al kaline (to pH91b(5‘T%§’aH1&% d'ﬁié—? "“The col d

sol ution was rapidly extracted vvlth chl oroform (5 X

306 flobo- 1'TthethgbBidi sperd] oo Hfran-mdépipeaiding -3aene washed

with water (150 m), dried over sodium sulfate and
evapor at ed under reduced pressure. The residue
purified was purified by sibica gel (100-200)_ cojumm
chr omat ogr ap ebuti ng w t h){ret hanol in
di chl ororree (0.5%¢to ﬂ to afford t /P ed
product (44 5209 . LH NVRA{ 400MHz, cDA 3) 70 f 1\71
(d, J = 14.2 Hz 2H), 2.15-2.24 (m 2H), 2.37 (
2.45-2.52 (m 2H) 2.83-2.87 (m 2H), 7.26 (d, J =\

8.25 Hz, IH), 7.75 (dd, J = 7.8, 1.7 Hz, IH) 13C—NI\/R
100MHz, CDCl 3) : d 35.95, 46.05, 51.42, 84.

oR sghptlog 2p thypubgtigted 22- bg_(ggogfgfﬂqugﬁ)eg@olc 3g¢ (2(219 g, 50 mmol) in dry
A (360 nh) 2O R @R:- b’%ﬁﬁfﬁ‘ﬁldm k.6 M in hexanes) (100mm01) was added drop
, 3H-spi ror 2- benzofuran-1|, 4" -piperidinel-r-carb

isei (Beh)nard |the resultore sohetiqu wes 1sjrpd der aai afdélt(oslab 2gh a4 ghe same
ERckath R, ﬁlé%hﬁfc%ﬁfeﬁ‘r(l 5196‘[@1)4 V@Ee@&%%%%%ﬁﬁnw i dry hexane

stirred boll ution anogen bronide (12

250 hhvvests pddlagl er &0 B pinthe sg0C tﬂrr)pemm@r The MilttHEseds thengallowed to
akRSPhRr x@as@ﬁﬁll& BEddaed Hhldr fe@o@lﬂh)%'d%t&ﬁ(%od) ﬁﬁj %%%a&e anueous)

over ni ght eaction m xture was cool ed
yernwasextacistl wih ldier 4adK A miniapA the agheays IW é’YaS aﬂfﬂéﬁed with

O5Raf fied BY&ONBRC A6l RPHON 8T atPE kAW ifiRE B e@Afle aqueous solution
was boiled for 1 h and was then cooled to 0-5 °C and made alkaline (pH 9-10) with cold

aqueous sodium hydroxide. The cold solution was rapidly extracted with chloroform (5 X

200 ml). The combined chloroform extracts were washed with water, dried, concentrated
to give light yellow solid which was purified over neutral alumina cluting with a gradient
of 30-50% ethyl acetate-hexane to obtain 1.75 g (15%) of the desired product as a white
solid.

'H-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).

b) 6-Fluoro-3-ox0-1'H,3H-spiro[ 2-benzofuran-1.4'-piperidine]-1'-carbonitrile




evapor at ed under reduced pressure. The residue was
purified by silica gel columm chromat ography (100-200)

we@bavioogssv t h net hanol in di chllgiorret hane (0. 5P6T/BP2006/063846
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1.09 to get the pure product 6 g, 51% . 1H NWR
(400M#, CDA3) : d 1,72 (d, J = 14.2Hz, 25|)
2.24-2.32 (m 2H) .B7-3.59 (m 4H), 7.3 J =
Hz, IH), 7.83 (dd 80 1. 7Hz, if (d,J
1.7Hz, 1 H). c)
5- Brorm 3H spiftor 2- bgnzsf uran-1, 4' pi peridi nN-3 -oneA

m xture of cyanoam ne .0 g, 3 2 nmmol ) § 209%1CI

(12 M) was heated unden reflux under a nitr n

at nosphere for 6 h . The reaction m xture was cool ed

to 0-5 0C and pH was adjusted to 9-10 with aqueous
Ra@solsobuo ol ore @ﬂ@bmabirmebtyyléﬂﬁpim [@ebenizoffurah L 8- pipordm(-3-one

0 e R BB AR U pac an
Ehede&m\lrtarpgﬂoattmah wldlelﬂuxed (ﬂmc%gl dhesstien m‘lﬁrc]marelrr Wﬁq aktracted svith 5%
VRIS D S 8 BRI 405D, ggirns
BR800, 84hd @ﬁ@erﬁfﬂte(ﬂ%@@& p@8ikllo@Apil@ W Bh3s chitBwatOgraphed over
3% w4t 5 Meorpd Ot e jaP i Joug i ired produc
-k WMR §0idOMHz, CDCI 3) : d 1.66-1.72 (m 2H),

2.02-2.09 (m 2H), 3.07-3.18 (m 4H), 7.29 (d, J = 7.8

R oo oM pioBrEas Gecaiap 2 a0 (gl 31450350 m. 4mn,

8692/311 (JfRHilm 7. 1112229%1 1249, 3%0- 719'328%@41Hi3ﬂ{ QBr): 1@2}24?043 2216,

8.2

,282.1 and 284.1; C12 H 2 '79Br NO2
il"éﬁﬁhilé%’s L rrp 162-163 0C. d)
r-r(l-Benzyl-2-nethyl-IHindol-3-yl)carbonyl | -5-brono-

F-8Dh { @O 2y RRNEZPRY- 890 2-benzofuran-1.4'-piperidin]-3-one

F = o)

\ L_oH

O/
=z
T

6-Fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4"-piperidine]-1'-carbonitrile (1.23 g, 5
mmol) was heated with ethylene glycol (5 ml) and sodium hydroxide (0.82 g, 20.5 mmol)
for 15-20 min at 130 °C. Most of the ethylene glycol was removed by distillation under
high vaccum. The residual reaction mixture was diluted with water and extracted
repeatedly with chloroform. The combined organics was dried and concentrated to give a
semi solid material which was purified over Al,Os; column upon elution with 5-7%
MeOH/CH,CI, containing NH3 (aqueous) to yield 789 mg (60%) of the desired product

as a pale yellow solid.

'H-NMR (ds-DMSO, 400 MHz): § 1.47-1.50 (m, 2H), 2.03-2.10 (m, 2H), 2.79-2.85 (m,
2H), 2.95-2.97 (m, 2H), 3.73-3.76 (m, 2H), 4.12-4.14 (m, 2H), 7.09 (d, J = 8.4 Hz, 1H),



-pi peridinl-3 -one Follow ng the general procedure |
as descri bed above, the acyl ati on of 5-brono-3Hspiro|
wQ@2Menawstir an-1, 4' - pi peridin]- 3138ne with PCT/EP2006/063846
| - benzyl - 2- nethyl-lk+|ndole 3-"“Carboxylic acid
repar.at | descri bed in,exanmple 1 ave the title
EONEoaHR: T BB 4 igoptt 48 Rk o oS5 Do s Do 3. 593
l704&44'6 henzylips; FPﬁ(B‘Mbcs%"!r%@%ﬁ %R BRI béa Hei2- Dy
dr oxyet hoxy) - 3H spi rof 2
benzofuran1 4i-pioer|d|n -

baﬁbﬁwmglﬁnpﬁmﬁghgtg@Hhof t he substltuted

Z2-brono-4-flTuoro-benzoic acid (10.9 g, 50 nmmol) in dry
THF (200 M) at -78 OC n-butyllithium (1.6 Min
hexanes) (1 OOmol) was added drop wise (3 h) and the
resulting solution was stirred for an ditional 2 h
at the sane tenperature Freshly di st/illed N-nethyl 4-
pi peridone (7.91 g, lhexane (25 m) was
added over 30 m n at 8 ature. The m xture
was then allowed to stiylat Aas finally added
to ether (200 m) and water (300-{1). The basic
(aqueous) | ayer was ext ted witfp ether (5 X 100 m)
and t he aqueous | ayer cidified wth concentrated
hydrochloric acid (pH 2-3) and extracted with ether.

5 The aqueous solution was boiled for 1 h and was then
cooled to 0-5 OC and nmade al kaline (pH 9-10) with cold

PSS LN PRy M O 1985
h Kyedth xyh Bl e¥fiiof Inbexzofean sl Aieriperidaishd@naivith Iwbereyl-2-methyl-
gl iGdole 30&9955&51@589 (preparation described in example 1), gave the title

compound.

10 ES-MSm/e (%): 511.6(M+H").
Example 123

1'-({1-[2-(3,4-Dimethoxyphenyl)ethyl]-5-methoxy-2-methyl-1H-indol-3-yl jcarbonyl)-
3H-spiro[2-benzofuran-1,4"-piperidin]-3-one

—0 o—

15 Following the general procedure I as described above, the acylation of 3H-spiro[2-

benzofuran-1,4"-piperidin]-3-one prepared as described in example 16 above, with
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to give light yellow solid which was purified over

neutral alumna eluting wwth a gradi ent of 30-50%

34 .75 g (15% OPCT/BB2006/063846
desired product as a white solid. 1H NVR (CDC 3, 400

ity Gk e M Py Dpta Bl e Byt 11

{ontplek Hyarb@xiz-ac¢idOgave mhe tittd) confpd@d7. 22 (m | H),
7.84-7.87 (m IH; HA-Ms: 236 (M+ 1). b)

[ . I +
%&I%%/?g%%%ég%%ﬂug zg‘n-l , 4" - pi peridinel -r-carbon
itrile- - To a solution of the
6- f 1 uor o-r - met hyl - 3H spi r dix@nipdnZ24 ur an-1, 4' - pi peridin
]-3-one (1.17 g, Smml) in dry chloroform (10 m) was

add ' -
so SEL gﬂnﬁ\?\lgg%l%?‘ ?uxerg1 @1 yggrgﬁt)hyﬁﬁllﬁelh?gla% g?lrl{ur)n {aHespirol2-
was extracted w th BhedG@an- b4rpipeadid | 3hare with wat er
(2.5 m). The chloroformsolution was dried (anhydrous
MySO ) and concentrated to give ale yellow soild
whi ch was chromat ographed over ing with 1%
MeOH- di chl or omet hanet o gi ve 858 % the desired
product as a white solid. 1HeKMR 3, 400 MHz): d
1.72-1.76 (m 2H), 2.22-2.30)(m [H),) 3.48-3.60 (m
4H), 7.09-7.11 (m IH), 7.1 28 IH), 7.89-7.92
(m IH; IR (KBr): 3492, 30 2 , 1760, 1602, 1478
cm1l. c)
5- (2- hvdr oxyet hoxy) - 3H spi fa 5 nzof uran-1,4'-piperid

inl-3 -one Fl uoro- 3 ox

, 3H-spi ro[ 2- benzof uran- 1, #Ai peridine]-r-carbonitrile
(1.23 g, 5 mmol) was heated with ethyl ene glycol (5

m ) and sodi um hydroxide (0.82 g, 20.5 nmmol)

Following the general procedure I as described above, the acylation of 3H-spiro[2-
benzofuran-1,4"-piperidin]-3-one prepared as described in example 16, with
commercially available 1-(4-ethoxyphenyl)-5-methoxy-2-methyl-1H-indole-3-carboxylic

acid, gave the title compound.
ES-MS m/e (%): 511.5 (M+H").
Example 125

5-Bromo-1'-[(6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-

piperidin]-3-one



for 15-20 mn at 130 OC. Most of the ethylene glycol
was renoved by distillation under high vaccum The

WO e®7duaBs reacti on m xture vvaso]ggl uted w th waP@r/EPavde/063846

extracted repeatedly with chl form The conbi ned
organi cs was dried and concentrated to give a sem
solid material which was purified over Al 203 col um
upon elution with 5-7% MeOH CH2Cl 2 cont ai ni ng NH3
(aqueous) to yield 789 ng (60% of the desired product
as a pale yeIIowsoll R (d6- DVBSO, 400 MHz): d
147150(m 2H) , . 79-2.85 (m

oH), 2.95-2.97 (m 2 . " 4.12-4.14
(m 2H), 709(d J = 844 : .20 (s, IH),

7.69 (d, J = 8.4 Hz, IH):; 13C NVRog6- DVSO, 100 Mz)
d 35.9, 42.3, 59.3, 70.4, 84.6, 106.% 116.6, 117.0,

126.8, 156.9, 163.9, 168.5; HA-M5: 264.3 (M + 1). d)
r-rfl-Benzyl -2-methyl -1 Hindol-3-yl)carbonyll-6-(2-hvd
roxyet hoxy) - 3H spi ror 2- benzofuran- |, 4'-piperidinl

-3-one Follow ng the general procedure | as descri bed

above, the acylation of 5-(2-

E@dﬁrvﬁng ehd @uyeral3ptos@iure [[ Zxshenadiodr @vve,| thé' acplapen iodi AAbromo-3H-

TR Zoebn o b Bt n el o nSghoe e acid
gdggﬂrﬁetcmﬁpmﬂﬂdbleﬁga\l’ﬁhﬁhﬁe CShpoumidl. 6( MHH +) . Exanpl e

lﬁil\ﬁfé_h/%é%ﬁs%i@mwsg%ﬁ?enyl )ethyl ] -5-met hoxy-2-nmeth

3H spi ro[ 2- benzof uran-1, 4" - pi peridin]-3-one
Example 126

1'-[(1-Benzyl-2-methyl-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-

piperidin]-3-one

N
z

10 Following the general procedure I as described above, the acylation of 3H-spiro[2-

15

benzofuran-1,4"-piperidin]-3-one prepared as described in example 16 above with 1-
benzyl-2-methyl- 1H-indole-3-carboxylic acid (preparation described in example 1), gave

the title compound.
ES-MS m/e (%): 451.6(M+H").

Example 127



10

Fol | owi ng the general procedure | as described above,
the acyl ation of 3H spirof2-

whenzobdassan- | , 4' - pi peridin] - 3-19%_3 prepar ed asPCT/EP2006/063846

descri bed in exanple 16 above, thcommercially

vail abl e . : .

T Qo b GaBsgroBhEN gk T YRl el Fprvofuran-
| Hi ndol e- 3-carboxyl i cldiepigeridiay-8-dnee titl e conpound.

ES-MS nfe (%: 555.3 (MrH+) . Exanple 124
r-{[1-(4-Ethoxyphenyl)-5-nmet hoxy-2-met hyl -1 Hi ndol - 3-y

| ] car bonyl } - 3H spi rof 2-
benzof uran-1|, 4' - pi peridin Fol | owi ng the genera
procedure | as descri bed he acyl ati on of

3H spiro[ 2- benzofuran-I, pi per\di n] - 3- one prepared
as described in exanple 16, with gomercially
avai | abl e | - (4-et hoxyphenyl)-5-m& hoxy- 2- net hyl - |

H i ndol e- 3-car boxylic acid, title conpound.
ES-M5 me (%9: 511.5 (Mt npl e 125
5-Bron0-|'-[(6-ch|oro-|ﬁ-in | )carbonyl]-3Hspiro
[ 2- benzofuran-1,4"'- piperidin]-g-one- - Follow ng the
general procedure | as describethNabove, the acyl ation
of 5-brono-3Hspiro[ 2-benzofu , 4" -pi peridin]-3-one
with | Hindol e-3-carboxylice omercially
avai |l able), gave the title conmpound. ES-Ms mle (9:

ﬂél?dvﬁgw Qeneraﬁg(r%g&iu?e %Qs described above, the arylation of 1'-[(6-chloro-1H-

indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one (prepared according

to example 16) with commercially available 3,5-difluorophenylboronic acid gave the title

compound.
ES-MS m/e (%): 493.1(M+H").
Example 128

1'-{[6-chloro-1-(3-fluorobenzoyl)-1H-indol-3-yl]carbonyl }-3H-spiro[2-benzofuran-1,4'-

piperidin]-3-one

\ / cl

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-

1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (prepared
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15

-[ (I - Benzyl - 2- net hyl -1 Hi ndol - 3-yl ) carbonyl ] - 3Hspir
o[ 2- benzofuran-1,4"'- piperidin]-3-one Follow ng the
w@enenadespr ocedure | as descrlq%g above, the apyl/BEP10061063846
of BFLspiro[Z benzof ur an- | i peridin]-3-one

Célﬂ c@ go ?éxta%@? ﬁ_l_bﬁ%vgb) IWlt Xgogglr %rc;]%/q’llyaat\)f% ag%ley\@ fﬂlorobenzoyl chloride

gprelpatitd commpodmslcr i bed i n exanple 1), gave the title
conpound. ES-Ms nmle (% : 451.6(MtH+) . Exanple 127- -

INTE quorophenyA-IF#indol-S—ycharbon
%?3@§¥§EL c§q3éﬁmzofuranl, 4' - pi peridin]-3-one

Fol | owi ng the general procedure VI as described above,
the aryl ation of I'-[(6-CH®@nqﬂ¢}%hdol-
3-yl)carbonyl]-3H spiro[ 2-benzofuran-1, 4" -piperidin]-3

-0on (
e B e i méﬁos ol bpqpoturan
gave the title conmpoundl.4 pmﬁhnié(ﬁﬁﬁ 493. 1( MrH+) .
Exanple 128 r-1f

-chl oro-1-CS-fl uorobenzoy”-I Hindol -S-yl | car bonyl J- SH

spi rofl -benzofuran-1,”- piperidin]-3-one Follow ng the
general procedure VII as descpibed above, the

acylation of |'-[(6-chlorol

i ndol - 3-yl)carbonyl]-3H spir of uran-1|, 4' - pi peri

di n] - 3-one (prepared- -

Lo

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (prepared
according to example 16) with commercially available 2-fluorobenzoyl chloride gave the

title compound.
ES-MS m/e (%): 503.4M+H").
Example 130

1'-{[6-Chloro-1-(3,5-difluorobenzoyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-one
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according to exanple 16 above) wth comercially
avai | abl e 3-fl uorobenzoyl chloride gave the title

w@opoeess ES-MS nmfe (9% : 503. ﬁ%rlyl'r . ExarrplBC]]/EEz006/06ss46
' IHin

-{[6-Chloro-1-(2- quorobenz dol - 3-yl ] carbon
Bl I e R S st BT s Ry R 1-1(6-cttoro-
dHeauéol-3-fbcabyih dl- BHFBpurb[l ber[z(oﬁ&rain-l 1¢¥ -@ligdridin]-3-one (prepared

b [ ]z -1 .4 -pi i.
%ﬁicmcinég %oy 823%1@1% 3@%@%‘1 Bﬂfeaclaﬁia vl aiafgi —lrdzfﬂlfé?b%z{))ﬂ Reokide gave
teritercomplobyd.avai | abl e 2-fl uorobenzoyl chl oride gave
the title compound. ES-Ms mle (% : 503. 4( MtH+)

| .
%‘%%@?oﬂ%%ﬁdi f1 uor obenzoyl ) - | H-i ndol - 3-yl ] car

bonyl } - 3H spi ro[ 2- benzof ur anl

4'-piperidin]-3-oneFoIIomﬂh@nqhetﬁeneral procedure VII
as descri bed above, the acyl ation of -[ (6-chl orol H

ﬁ nﬂ? 01r¥)I ? £ Bﬂﬂ%rébe%@é@?éﬁo{n%opggfi]%&% 3911 6’)}—)4 va f(ﬂ@%ehzofuran—

pr epared acc
conner0|ally avai |l abl e B¢amgmmmub86benzoyl chl ori de
gave the title conmpound. ES-M5 me (%: 521.4( M+H+)
Exanpl e 131

r-{[6-Chloro-I-(2,3-difluorobenzoyl)-IHindol-3-yl]car

bonyl } - 3H spi r o[ 2- benzof uran
QYO
F
o F N
\ / al
N
O

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (prepared
according to example 16) with commercially available 2,3-difluorobenzoyl chloride gave

the title compound.
ES-MSm/e (%): 521.4M+H").
Example 132

1'-({6-Chloro-1-[(3,5-difluorophenyl)sulfonyl]-1H-indol-3-yl jcarbonyl)-3H-spiro[ 2-

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



- pi peridin]-3-one Foll ow ng the general procedure
VI|1 as described above, the acylation of

wo 20070668h! or ol H PCT/EP2006/063846

10

15

indol-3-y|)carbony|]-3kkspiroﬂ§4benzofuran |, 4" -piperi
di n] - 3-one (prepared according to exanple 16) Wi th
comercially avail abl e 2, 3-di fl uorobenzoyl chloride
gave the title conmpound. ES- me (%: 521. 4( MrH+)
Exanpl e 132
r-({6-Chloro-I-[(3,5-difluor
-3-yl }carbonyl ) -3H spiro[ 2< ?
benzof uran-1, 4" - pi perj di n] - 3-oné& - Follow ng the
gener al procedure VI | odescri bed abyyeg the
sul phonyl ation of |-
chl oro-| H i ndol - 3-yl N=8H- spi r o[ 2- benzof ur an-

- pi peridin]-3-o0n epared a&ccording to exanple 16
above) with commercially avail abl e
3, 5-di fl uorobenzenesul fonyl chloride gave the title
conpound. ES-Ms nfe (9% : 557.4(MrH+) . Exanple 133
Fol{dvin @g@irekal( o&udid woasobze;eﬁwéd) abdvel ﬂféoﬂu%p}olﬁ!yﬂaﬁéﬁ Rf 1'-[(6-

onyl } s iro benzof ur anl peridin] - 3-
%PI%Wﬂ@d@lh% ‘é@ﬁb‘f’%}i oseeaL?reequfura% lfepgergay-3-one (prepared

AROMER %ioh ExaAeplt b hl%lfepf)vuh comn@r&hilpnaliibie 3,5- dlﬂuorobenzenesulfonyl

i ndal ) car bonyl ] - 3H spi r o[ 2- benzof uran- 1|, - pi peri
@ﬂﬂTd%gﬁﬁéWXQQQQ%ﬂRﬂﬁnéccord|ng to exanple 16 above)
with commercially avail able 3,5-difl uorobenzyl

ESINGS hid€(%): 557.4(M+H™).

rnylgsulfonyl]-IH-indo

Example 133

1'-{[6-Chloro-1-(3,5-difluorobenzyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-one

Q . m/d

(o]

Following the general procedure III as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (prepared
according to example 16 above) with commercially available 3,5-difluorobenzyl chloride

gave the title compound.
ES-MS m/e (%): 507.4M+H").

Example 134



WO i oedass - CS- f | uor obenzy" | H-i
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gave the title conmpound. ES-M5S me (% : 507.4( M+H+)
Exanple 134- - r-If

ﬂg - S-yl | car borg1/BP2Bbb/663846
plrofl-benzofuran I, ~- plperldl I 3- one Fol | owi ng t he

JePPiiah- DY S bR P SRasE 4 9Rt BB aut s*f;&‘m[z benzofuran-1,4-

i ndol - 3-yl ) car bonyl ] - 3H piperdiid-Pbenzof uran-1, 4' - pi peri
di n] - 3-one (prepared according to exanple 16) mﬁth
commerci ally avail able 3-fl uorobenzyl chloride gave
the title conpound. ES-M5 nfe (% : 489. 4( MrH+)

Exanpl e 135
' -({6-Chl oro-I-[2-(3-quoroyI)-2-oxoethyI]-I Hind
oI-3-yI}carbonyI)-3FLspiro;

benzofuran-1,4'-pi peridin]-3-one NoIIovving t he genera

procedure 11 as desc?'bed abov aqylation of
-[ (6-chl orol H

|ndoI 3-yl)carbonyl ]

di n] - 3-one (prepared g

commerci al ly avail abl™ 2-chl oro-1|-(3-fl uoro-phenyl) -

et hanone gave the title conmpound.- - ES-Ms me (9:

517. 4(M+H+) . Exanple 136

r-({6-Chloro-1-[2-(2,5-difluorophenyl)-2-oxoethyl]-IH

Folttovin 8 thel desenabpnayddurSHik pd dasfribed above, the acylation of 1'-[ (6-chloro-

1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (prepared

according to example 16) with commercially available 3-fluorobenzyl chloride gave the

title compound.
ES-MS m/e (%): 489.4(M+H").
Example 135

1'-({6-Chloro-1-[2-(3-fluorophenyl)-2-oxoethyl]-1H-indol-3-yl jcarbonyl)-3H-spiro[ 2-

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

O

Following the general procedure III as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (prepared
according to example 16) with commercially available 2-chloro-1-(3-fluoro-phenyl)-

cthanone gave the title compound.



2- benzofuran-1|, 4" -piperidin]-3-one Follow ng the
general procedure IIl as described above, the
wa@eyavdess of |'-[(6-chlorol H 6 PCT/EP2006/063846
indol-3-y|)carbony|]-3k¥spirdﬂé-ﬁenzofuran-l,4'-pipeH
LRka 3-0ne..(pr- according to exanple 16) with
ES M urCF, SHERRF 00
2-chloro-1-(2,5-difluoro-phenyl)- ethanoneet hanone
gave the title conpound. HBaMplald (% : 535. 4( MrH+t)
Exanpl e 137
|1 B PSS ARSI bocuthl-PHShad X\ GRHBR 31
benzof uran-1, 4' - giipg2-bdh mjfuiBnen4Fopéradin id-dnke gener a
procedure VII as described above, the acylation of
['"-[(6-chl orol H
i ndol - 3-yl ) carbonyl ] -5-fl uoro-3H spiro[2- benzof uran-1,
4' - pi peridin]-3-one (prepared acc Ng to exanple 19)
with commercially avail able 3-fl openzoyl chloride
gave the title conpound. ES-M5 % : 521.4( MrH+)
Exanpl e 138
r-{[6-ChIoro-I-(2-fIuorobenzoyl)-kH—
I'}-5-fluoro-3H spiro[X-
benzofuran-1, 4" -pi perijdi
procedure VIl as deseN be
|" -[(6-chl orol H O \
i ndol - 3-yl ) car bonyl | X&=f | uor o- 3H spi ro[ 2- benzofuran-1,
5 4'-piperidin]-3-one (prepared according to exanple 19)
with commercially avail abl e 2-fl uorobenzoyl chloride

ﬁ@ﬂ’&mﬁ@‘%‘hé kéﬂe?al%@g&ngédHI as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (prepared

%doI-B-yI]carbony

according to example 16) with commercially available 2-chloro-1-(2,5-difluoro-phenyl)-

ethanoneethanone gave the title compound.
10 ES-MSm/e (%): 535.4M+H").
Example 137

1'-{[6-Chloro-1-(3-fluorobenzoyl)-1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-

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

Q.

N

U/ cl
o

N

e}



10

15

ES-MS me (%: 521.4(MtHt+) . Exanple 139
r-{[6-Chloro-I-(2,3-difluorobenzoyl)-IHindol-3-yl]car

W ewyiode68s f | uor o- 3H spi ro[ 2- PCT/EP2006/063846

benzof uran-1, 4' - pi peri di n] 3-dfé> - Fol I owi ng t he
ael (]%\El{q!g 6 i gegn%?a rp??%/hl e i ges egcllrlj%e&i a%o ov?he Fation of 1'-[(6-chloro-
ilHdnﬂel?B yl)¢arh¢5ﬂmp§4f]u<)5@ BHummﬁEPdemmfmthl—&bW@fdm]aﬁmhc

' - pi r|d| one I p ccordin
(R B ling 19" SARPED R S8 GRS abe SRR’ S-rtbhonensoy
dﬁbﬁdégb@egmmlddmm;tdumkle conmpound. ES-MS nfe (9:
539.4(|\/H—|+) . Exanpl e 140

& - i fl uorobenzoyl) -1 Hindol -3-yl]car

o%g?g@l u%irloz{@{fl{ﬁ irof 2-
benzofuran-1,4'-pi peridin]-3-one Follow ng the general
pr ocedure VIl as descri bedExabple]38 he acyl ati on of

-[ (6-chl orol H
| n ol .
q E?SCP(la}o? g%%t(lb(egz@ly?ﬁ n?g—!l(': %?/gga%g)g?g?gifﬁfo% %il]'lgcslro[Z

WI t h conmer ci al | y éecardfatdnel 2 -BipdiifinyiGratzenzoyl
chloride gave the title compound. ES-M5s mfe (9%:
539. 3(MtH+) .- - Exanple_141
r-({6-Chloro-I-[(3, 5-dj prophenyl ) sul fonyl ] -1 H i ndol
-3-yl }carbonyl)-5-fluo :
2- benzofuran-1, 4" -pi perryin

\/ cl

o)

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one
(prepared according to example 19) with commercially available 2-fluorobenzoyl

chloride gave the title compound.
ES-MSm/e (%): 521.4M+H").
Example 139

1'-{[6-Chloro-1-(2,3-difluorobenzoyl)-1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-

benzofuran-1,4'-piperidin]-3-one
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Fol | owi ng the general procedure VII as descri bed
above, the sul phonylation of |'-[(6-

w@ bdoonaseB$H i ndol - 3-yl ) car bonyl |- 8 f 1 uor o- 3H spPPCDER200€0653846

zofuran-l,4'-piperidin]-3-oné]6 repared according to
exanple 19) with commercially available 3,5-

di fl uor obenzenesul fonyl ch|loride gave the title
compound. ES-M5S nfe (99: . 3(MtH+) . Exanpl e 142
r-{[6-Chloro-I-(3,5-dif] yl)-1 Hindol-3-yl]carb
onyl }-5-fl uoro-3H spirof 2-
benzofuran-l,4'-piperidin]-3\ovt‘
procedure |1l as described ape¥
" -[(6-chl orol H °
i ndol - 3-yl ) carbonyl ] - 5-f | uor¥=
4' - pi peridin]-3-one (prepare&d
with commercially avail abl e
chloride gave the title conpdi
525. 4(M+Ht) . Exanpl e 143 B

' -{[6-Chloro-1-(3-fluorobenzyl)-I|Hindol-3-yl]carbony

- 5-1 - 3H spi 2- . . .
B S Db hes deapibod abp Wity ORG-S chloro-
piHaa &gl%-gll) J:drb(lnﬁﬂ] -6 6ROk b -BEdspdopY-®en ddteranl k4 papdriatin |o8-one
' - -chl or.0 . . . .
hﬁﬁéﬁg‘?‘é ?‘%"f@&g H8nyraTBI 1) oVl SREHT R 2HEAYIS i gifluorobenzoyl
dhlofdpetvi thadticeoan®updr epar ed according to exanpl e 19)
with commercially avail able 3-fl uorobenzyl chloride

E§$ﬁs%ﬂ§<%5$§ﬁuﬁﬂﬂ3¥th' ES-M5 mle (% : 507.4( MrH+)

H spi ro[ 2- benzofuran-1,
Accqrding to exanple 19)

Example 140

1'-{[6-Chloro-1-(2,3-difluorobenzoyl)-1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-

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

e}

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one
(prepared according to example 19) with commercially available 2,3-difluorobenzoyl

chloride gave the title compound.

ES-MS m/e (%): 539.3(M+H").



Exanpl e 144
"-({6-Chloro-I|-[2-(3-fl uorophenyl)-2-oxoethyl]-IHind

W®@be03/ydeds ar bonyl ) 5-fl uoro- 3}—§agr o[ PCT/EP2006/063846
2- benzofuran-1, 4" -pi peridin] ne- - Follow ng the
general procedure Il as described above, the

al kyl ation of |I'-[(6-chlorol H

i ndol - 3-yl ) carbonyl ]-5-fl uoro-3H spiro[ 2- benzofuran-1,
- pi peridin]-3-one (prepdixachphectdrdi ng to exanple 19)

mﬁth connercially avai |l abl e

fl n n.
rFE‘é Rhfrb: Elsﬁﬁé dRLS (0&}§ Bnlsu i ﬁm‘& a8RLS) a}carﬁ hfsSuoro-3H-
5 Brono-|'-{[6- chhnﬂ@bbnﬁﬁhﬁMUb4thﬁmhy]B{mH-lndol 3-y
I]carbonyl} 3H- spi rof 2-
benzofuran-1,4'-piperidin]-3-one Foll ow ng the genera
procedure VII as described| above, the acylation of
5-brono-1"-[(6-
chloro | H-indol - 3-yl)car ].>3H-spi ro[ 2- benzof ur an- |
- pi peridin]-3-one wi't h cqﬁmer0|ally avai |l abl e

3- quorobenzoyI chl ori de gav t|tIe compound.
ES-M5 me (% : 581.2( MtHt) anpl e 146
5-Brono-1"'-{[6-chloro-|-(2 Iuo enzoyl ) -1 Hindol -3-y

| ] car bonyl } - 3H spi rof 2- N

benzof uran-1, 4' - pi peridin]-3-one Followi ng the genera

procedure VII1 as describeed t he acyl ati on of

5-brono-1"- o F

[(6-chl oro-1 Hindol -3-yl)carbohyl]-3H spiro[ 2- benzof ur
> an-1,4' -piperidin]-3-onewith ©

Following the general procedure VII as described above, the sulphonylation of 1'-[(6-
chloro-1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one
(prepared according to example 19) with commercially available 3,5-

difluorobenzenesulfonyl chloride gave the title compound.
10 ES-MSm/e (%): 575.3(M+H").
Example 142

1'-{[6-Chloro-1-(3,5-difluorobenzyl)-1H-indol-3-yl|carbonyl }-5-fluoro-3H-spiro[ 2-

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

'I'I
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commerci ally avail abl e 3-fl uorobenzoyl chloride gave
the title conpound. ES-M5 nfe (% : 581. 2( MrH+)

W(EX(E)Wp()(ﬁSSIA? PCT/EP2006/063846

5-Brono- | ' - {[ 6- chl or o- |-(3 5-dPPr uor obenzoyl ) - I H- i ndol

ER S E PR PRI dovmtedomsipa ghobiopaids o <hioro-

bHanédlhB -gl)Mrboad] -Adhiord-BHegpimipDben zofinan alcAH papdrakin [o3-one

?Ftrépa&%?éa‘?m?‘ﬁg QT3P }%)a%%nwﬁlmﬁ’iﬁia%% i ?‘Vé‘tl@ﬂ%é 7 flprobenzyl
elﬂehdég&vpltlﬁemtilecbom}po&ndne with commercially avail able
3, 5-di fl uorobenzoyl chloride gave the title compound. -

ZMMHQ. Exanpl e 148
Es AR M %8 fzﬁ“é%? d:1- (2, 3-di fluorobenzoyl ) -1 Hi ndol
- 3- yI]carbonyI} SFLsplro[Z-
benzof uran-1, 4' - pi peri di n]EX3apiel4ol | owi ng the genera
procedure VIl as descri beed above, the acylation of

(o SPEPLTPIE oty Doty b Aol
an-1, p|per|d|n]Jﬁmaﬂhnmnth‘p@ﬂn¢m¢ﬁahky avai | abl e

2,3-dif|uorobenzoy| chl oride gave the title conmpound.
ES-M5S me (%: 599.2( MtH+) Exanpl e 149

S-Brono-1'-do-chloro-I-f di fl uor opheny”sul f onyy-1 H
i ndol - S-yl Jcar bony”- SHs

2- benzofuran-1, 4 prperrdrn] -oneFol | ow ng t he

gener al procedure VIl as desgli above, the

sul phonyl ation of 5-bronor-[} / “

6- chl oro-1 H i ndol - 3-yl ) casbgnyl H spi ro[ 2- benzof ur an
- pi peridi n] - 3-one N

e}

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one
(prepared according to example 19) with commercially available 3-fluorobenzyl chloride

gave the title compound.
ES-MS m/e (%): 507.4M+H").
Example 144

1'-({6-Chloro-1-[2-(3-fluorophenyl)-2-oxoethyl]-1H-indol-3-yl jcarbonyl)-5-fluoro-3H-
spiro[2-benzofuran-1,4"-piperidin]-3-one



with commercially avail abl e
3, 5-di fl uorobenzenesul fonyl chloride gave the title

w@opoeess ES-MS nmfe (9% : 635. §1(5$/I+|—|+) . Exanpl BCBP2006/063846
454

10

15

5-Brono-1"-{[6-chloro-1-(3,5-
3-yl]carbonyl }-3Hspirof 2- .
benzofuran-1,4'-piperidin]-
procedure |1l as described a
5-brono- 1'- [(6-
chloro-1 Hindol -3-yl)carbony
, 4" -piperidin]-3-one with comgerci ally avail abl e

3, 5-di fl uorobenzyl chl ori dé\ g4 ae title compound.
ES-M5 me (9% : 585.2( M . Bxanple 151
5-Bromo-r-{[6-chloro-I-(3-K _uorobenzyl)-IHindol-3-yl]
car bonyl } - 3H spi ro[ 2-

uor obenzyl ) -1 H i ndol -

jone Fol | owi ng the general
, the al kylation of

Qe

=8H spi r o[ 2- benzof ur an-

benzof uran-1, 4' - pi peri di n] g~ - Followi ng the
general procedure Il as de cr| above, the
al kyl ati on of 5-brono-1'-] F

chl oro-1 Hindol - 3-yl ) carbonyl] - 3H spi r o[ 2- benzof ur an-
,4' -piperidin]-3-one with commerci ally avail abl e

- i ; t . -« NGB )
ﬁ?ly\?gg ‘ﬂlﬂzg%%ﬂé%a(l %ﬁﬁhgqg%\é%séﬁ%gzéﬂolvé he 'Eﬁ&}h@l@n FES M&-chloro
sHBn ﬁb}NDC@?Qﬁﬂh56%@ﬂ%3ﬁ2$m®ﬁ%ﬁemﬁéwﬁéﬂyfﬁmmﬂwwue$ﬁyb
go:rgﬂé%réz:({‘o?%rogﬁ?gl’t% P@%P@g@( !lﬁ) I'\;r::h;ﬂ? g{)%l%{eercially available 2-chloro-1-(3-fluoro-

phenyl)-ethanone gave the title compound.
ES-MS m/e (%): 535.4 (M+H").
Example 145

5-Bromo-1'-{[6-chloro-1-(3-fluorobenzoyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-

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

Br

(o]

Following the general procedure VII as described above, the acylation of 5-bromo-1'-[(6-
chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one with

commercially available 3-fluorobenzoyl chloride gave the title compound.

ES-MS m/e (%): 581.2(M+H").
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Fol  owi ng the general procedure IIl as described
above, the al kylation of 5-bronmo-I"'-[(6-

wa@ kdoanasekdt i ndol - 3-yl ) car bonyl ] .-3H spi r o] 2- beneCf/BPANG/63846

,4' -piperidin]-3-one with comercially avail abl e
2-chloro-I-(3-fluoro-phen -eth ne gave the title
conpound. ES-Ms nfe (9: %%mé’@%ﬁﬁi) . Exanmpl e 153- -

" -({6-Chloro-I-[2-(2-fluorophenyl)-2-oxoethyl]-IHind

ol 53Bryinjce &F Pho6Haitloye-3 H2shiarop@zoyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-

benzof uran-1, 4' - piperidin]-3-0ne Follow ng the general
procedure Il as de§8?$ﬂ5‘i§l'§66]3/1 ?rl{l)lﬁi'%é?qul ation of
3H spiro[ 2- benzofuran-1|,4'-piperidin]-3-one prepared
as described in example X wth comercially avail able
2-chloro-1-(3-fl uoro-phe - ef hanone gave the title
conpound. ES-Ms nfe (9: (%I\/H-H+) . Exanpl e 154
r-({6-Chloro-I-[2-(3, 4-di ophenyl ) -2-oxoethyl] -1 H
i ndol - 3-yl } car bonyl ) - 3Hspi r cl
2-benzofuran-1, 4" - pi peri
general procedure IIl as described above, the
al kyl ati on of 3H spiro[ 2-
benzof uran-1, 4" - pi peridin]-
i n exanple 16 above with co
2-chloro-1-(3, 4-difluoro-phen “etfhanone gave the
title conpound. ES-M5 me (% :c535.4(MtH+) . Exanpl e
155

; 06— =) - (3 - | ndoly- 3~ car '
F?llé,;hﬁ%% g(fn%geg %g’%apldf;éggﬁﬁ%giﬁiﬁr}bekﬁab%, Ithe aCXfla]tlSﬁ ot?%nyromo 1
[(6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-onewith

commercially available 3-fluorobenzoyl chloride gave the title compound.
ES-MS m/e (%): 581.2(M+H").
Example 147

5-Bromo-1'-{[6-chloro-1-(3,5-difluorobenzoyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-

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

n

Br

e}

Following the general procedure VII as describeed above, the acylation of 5-bromo-1'-
[(6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one  with

commercially available 3,5-difluorobenzoyl chloride gave the title compound.
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pi peridin]-3-one Follow ng the general procedure VI as
descri bed above, the arylation of

wo 20070668h! or o- | Hi ndol - PCT/EP2006/063846

3-yl)carbonyl]-3H spiro[ 2- benZafar an- | , 4" -piperidin]-3

ing to exanple 16 above) with
E%nn%gg?gf?yﬁgvgﬁﬁﬁiqe 3-fl uorophenyl boroni c acid gave
the title conmpound. ES-M5s nmle (9%: 475. 0( M+H+) .
Exan‘pl e 156 Example 148

[(I-Biphenyl 3-yl-6-chloro-I Hindol -3-yl)carbonyl]-

r.of: fur n

For Oon | gt A diprah Bl S LB G Ea Ryt ool
the arylation of I beb(aﬁundml hneplbbinqu%—one
3-yl)carbonyl]-3H spiro[ 2-benzofuran-1, 4" -piperidin]-3
-one (prepared according to exanple 16) with

commercially available 3 phenyl bor oni ¢ acid gave the
title conpound. ES-NMS e 99 _533. O( MtH+) . Exanpl e
157

-[ (1 - Bi phenyl - 2-yl - 6- chlfor o¥ { ndol - 3-yl ) car bonyl ] -
3H spi ro[ 2- benzofuran-1, 4" - Wi i #l] - 3- one Fol | owi ng

t he general procedure VI & e++/bed above, the

aryl ation of -[ (6-chl or o- NHi ndol -

3- yI)carbonyI] 3H spiro[ 2- bhénzyfuran-1|, 4" -piperidin]-3
-one (prepared accordi ng to\exanpis 16) with
comercial ly available 2-bi ph oni ¢ acid gave the
title Br

Following the general procedure VII as describeed above, the acylation of 5-bromo-1'-
[(6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one  with

commercially available 2,3-difluorobenzoyl chloride gave the title compound.
ES-MS m/e (%): 599.2(M+H")
Example 149

5-Bromo-1'-({6-chloro-1-[(3,5-difluorophenyl)sulfonyl]-1H-indol-3-yl jcarbonyl)-3H-
spiro[2-benzofuran-1,4"-piperidin]-3-one

Br
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compound. ES-M5S nle (% : 533.0(MtH+) .- - Exanple 158
-{[ |- (Bi phenyl - 3-yl car bonyl ) - 6- chI oro-| Hindol - 3-yl]

w@ 200n00968¢ - 3H- spi ro[ 2- benzof ur@g , 4' - pi peri dPCi/EB20061653846
\Y I

FoI | owi ng the general procedur as descri bed

he ac .

RS B, Bl ks A STHRA oSt hmphopyigiop gf 5-bromo-

m[m]S-chmde mdepér;é)dMn;a]ﬂ{fBimqqumeamfhmnlﬁ;t -piperidin]-3-one
ava i phe n ride

G0 SpRRrtns  Ranfitnas BATTELH S QAN 5By lfve e e
Emappimnl. 159
r-[(6-Chloro-I-pyridin-2-yl-lHindol-3-yl)carbonyl]-3H
Bs .$81[/e(f?fn§%fiﬂf\ﬁrh*l 4' - piperidin]-3-one To a
solution o

-[(6-chl oro-1 H i ndol -3-yl)carbonyl ] -3H spiro[ 2- benzof
uran-1,4' - piperidin]-3-onxamplelfdr ed according to
exanpl e 16 above) in dry DVF was added NaH D - ( 1

e@&%’?ﬁ’ Ef@@aﬁf‘o‘}é-&@ REL angf?e%aﬁ%yl B Ab1-59fMrbony1)-3H-spiro[2-

nperat u rea
2 fI uor opyri di ne ( hebzegyanahd -pipatiéid | 3torked0 0C under
m crowave irradiation for 15 mn. Purification by
preparative HPLC gave the desired product in 38%
yield. ESS-M5S me (% : 458 L(M+H +) . Exanple 160

\ / cl
o)

N
Br
¢}

Following the general procedure III as described above, the alkylation of 5-bromo-1'-[(6-
chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one with

commercially available 3,5-difluorobenzyl chloride gave the title compound.
ES-MS m/e (%): 585.2(M+H").
Example 151

5-Bromo-1'-{[6-chloro-1-(3-fluorobenzyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-

benzofuran-1,4'-piperidin]-3-one
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r-[(6-Chloro-I-pyridin-2-yl-IHindol-3-yl)carbonyl]-5-
fluoro-3H spiro[ 2-benzofuranl, 4'-piperidin]-3-one To

waa2®alodesoHn of PCT/EP2006/063846

| " -[ (6-chl oro- 1 Hi ndol - 3-yl ) ¢arBonyl ] - 5- f | uor o- 3H- spi r
o[ 2- benzofuran-1I, 4'-piperidin]-3-one (prepared
according to exanple 19) dry DMF was added NaH ( 1
eq) and the reaction mx a stirred at room
tenperature for 30 nin"and thén treated wth
2-fluoropyridine (1.5 eq) a ed at 140 OC under

m crowave irradiation for 15)ni 'ification by
preparati ve HPLC gave theo [ product in 36%
yield. ESSMs me (%9: 476.0 . Exanpl e 161
r-({6-Chloro-I-[(2-methyl pyfi d\n-4-yl)nethyl]-IHindo
-3-yl }carbonyl ) -5-fl uor o- 3HSpi
2-benzofuran-1, 4' - pi peridin]
general procedure 111 as deschbexd abbve, the
al kylation of |'-[(6-chlorol Hg
i ndol - 3-yl)carbonyl]-5-fl uoro-3H spiro[ 2- benzofuran-1,

' =ni.peri din]l-3-0ne ared .accqrdi to exa 19 '
iR e dsPhraormi sl FERRIRE B flofe e ARNATRE S hddihe-1-1(6-
21660 2370TY- s erd breyl |- BHI spiro ivbarrofiraES:AMpipetidin( %-one with
504, 2 . |l e, 162 . )

Fott ey Sl SRS, ehlorida 5335 MUK AT et ny!
}-6-chloro-| Hindol - 3-

ESMamdo(t):] S@-F(Miadd 0- 3H- spi r o[ 2- benzof uran-1, 4' - pi per
i di n] -3-o0ne

Example 152

5-Bromo-1'-({6-chloro-1-[2-(3-fluorophenyl)-2-oxoethyl]-1H-indol-3-yl jcarbonyl)-3H-

spiro[2-benzofuran-1,4"-piperidin]-3-one

Br

Following the general procedure III as described above, the alkylation of 5-bromo-1'-[(6-
chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one with

commercially available 2-chloro-1-(3-fluoro-phenyl)-ethanone gave the title compound.
ES-MS m/e (%): 595.3(M+H").

Example 153



Fol  owi ng the general procedure IIl as described
above, the alkylation of |'-[(6-chlorol H

WO pabaloecsss/| ) car bonyl ] -5-f 1 uor o-lgiék spi r o[ 2- benze UEP2V04/063846
c

10

15

-piperidin] 3-one (prepared 'ording to exanple 19)

4
\é\fé{sgg—&hfé) 7 t[?r@ég%ﬁ%é}]e&y )- '0 - %513 yé %Méﬁ_l) spiro[2-

. Exanpl e 163 benzofuran-1,4' p1per1d1n] -3-one
r-({l-[(4-Amno-2-nethyl pyrimdin-5-yl)nethyl]-6-chlor
o- | H i ndol - 3-yl } car bonyl ) - 5-
fluoro-3H spi ro[ 2- benzof ur an-
Fol | owi ng the general proceo. I1l as described
above, the alkylation of |'~[(B-chlorol H
i ndol - 3-yl ) car bonyl ] -5-f| uor g« 3% spi r o[ 2- benzof uran-1,
- pi peridin]-3-one (prepareg according to exanple 19

above) with 5-chl oromet hyl - %- apyrim din-4-
yl am ne (described in Phar al Chem stry Journa
(Transl ation of Khim ko- °Far mat sevti cheskii Zhurnal)

(1999), 33(2), 101-103) gay®the title conpound. ES-MS
nie (% : 520.2(MrH+) . Exanpl ¢ 18

-({6-Chloro-1-[(6-chl oropyyi® -yl)nmethyl]-1Hindo
I-3 yl}carbonyl) 5-fluoro-3 ]

4 - pi peridin]-3-one

2- benzof uran-|, plper|d|n]-2-one- - Follow ng the
gener al procedure 11l as descrlbed above, the
al kylation of |'-[(6-chl

Foloring 1he E%%‘F%dﬁ??ﬂdﬂsﬁ ﬂh?érd&scme@ mbrYg 2Ahp @hBiign #H- 3t1-spiro[2-

BorrBRREK-1 A 'ﬁlp‘e@idﬁﬂ% ORE ﬁ]ﬁ?ﬁt@g a@@é‘s@ﬁgédrlg ck@nBraABRIiM bPmercially
W th COI’TTTEF ci al ﬁ avai | | or o-5-
available 2-chloro-1-(3-fluoro-phenyl)- ethanone gave the title compound.

ES-MS m/e (%): 517.4M+H").
Example 154

1'-({6-Chloro-1-[2-(3,4-difluorophenyl)-2-oxoethyl]-1H-indol-3-yl Jcarbonyl)-3H-
spiro[2-benzofuran-1,4"-piperidin]-3-one

Following the general procedure III as described above, the alkylation of 3H-spiro[2-
benzofuran-1,4"-piperidin]-3-one prepared as described in example 16 above with
commercially available 2-chloro-1-(3, 4-difluoro-phenyl)-ethanone gave the title

compound.
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chl oronet hyl pyri di ne gave the title conmpound. ES M5
me (%9 : 524. 1(MrH+) . Exanple 165

\NO£@Wﬁmﬁﬁtoro-l-[(3-ch|oro-6-qq%gylpyridazin-4P®h®HnmhmB&m

[1-1Hindol-3-yl}carbonyl) - 5-
WOk 0- 3F Spi : zof uran-1, 4' - pi peridin] - 3-one
E%ﬁﬁ%ﬁy%g%?hgﬁggﬁgﬁgﬁ‘procedure Il as descri bed

above, the al kylation of |'-[(6-chlorol H

i ndol - 3-yl ) carbonyl ] -5-fl uoro-3H spiro[ 2- benzofuran-1,

4' - pi peridin]-3-one (prepared according to exanple 19

above) with 3-ch|oro-4-cmﬂ%%IH?JEE-G-nethyIpyridazine
(prepared byUS 3453277) gave e Title conpound. - -

ES-MS mfe (9%9: 539.1(MtH +) . Exanple 166

i - {[ p&=hBhwl oo F-03-lu ¢ phicalyir-1 B-ypid ok B4yYkcdrbbiryli-BHlopidH YHbeearttran-1,4'-
onyI}-5-fIuoro-SFLspiro[Zfe.&n_3_n
benzofuran-l,4'-piperidiHF1§Ler o?lomﬁng t he genera
procedure 111 as described above, the al kyl ation of

" -[(6-chlorol H ?
i ndol - 3-yl)carbonyl]-5-fl '

4' - pi peridin]-3-one (prep" i actording to exanple 19)
with commercially avail ab prret hyl pyri di ne gave
the title conpound. 1H NWMR (300 CDC13): d 1.75 (m
2H), 2.26-2.39 (m 2H), 3.3 (mM— 4.45 (m 2H), 5.6
(s, 2H), 7.15 (m 3H), 7.65 (m 3M-, 7.8 (d,IH), 7.92
(mlIH, 8.03 (s,IH, 8.52(¢ ,

Following the general procedure VI as described above, the arylation of 1'-[ (6-chloro-1H-
indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one (prepared according
to example 16 above) with commercially available 3-fluorophenylboronic acid gave the

title compound.
ES-MS m/e (%): 475.0(M+H").
Example 156

1'-[(1-Biphenyl-3-yl-6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-

piperidin]-3-one



Exanpl e 167
r-{[6-Chloro-I-(2-pyridin-4-ylethyl)-IHindol-3-yl]car

W ewyiode68s f | uor o- 3H spi ro[ 2- PCT/EP2006/063846

10

15

benzofuran-l,4'-piperidin]-35Jé§5 - Follow ng the

general procedure |1l as described above, the

al kyl ation of |'-[(6-chlorol H

i ndol - 3-yl ) carbonyl ] -5-fl % spiro[ 2- benzofuran-1,
- pi peridin]-3-one (prepaced-afcording to exanple 19)

with commercially avail abl e 4-( 2-brono-ethyl) -

pyridine gave the title conpoundy ES-M5 mle (9:

504. 2( MrH+) . Exanpl e 168 R
r-{[6-Chloro-1-(pyridin-4- @ Ayl ) -1 H- i ndol -3-yl ] carb
onyl } - 3H spi r o[ 2- benzof ufank,—4' 3pi peri di n] - 3- one

Fol | owi ng the general procedureYlll as described

above, the al kylation of |'-[(&hlorol H

i ndol - 3-yl ) car bonyl ] - 3H spi r o[ 2- benzof uran-1, 4' - pi peri

di n] - 3-one (prepared accqgfdhfig Yo exanple 16) with

commerci al ly avail abl e 4Xbrgnonet hyl - pyri di ne gave the

title conpound. ES-Ms me (9%9: 472. 3(MrH+) .- -

Exanpl e 169 . .

FollqvangHicgicaeral gproceshuge Y1 pydasenibpdabgye thparylatiep phHd(6-ghloro-1H-
I I

iﬁdb?@ f%%?)g%ylf'3ﬁ %f(ﬁ%fb:é%%ﬂn 2h- 1o£r11 epllg_erld[m] -3- Oéle (ﬁ)repared according

@%né?ﬁaélllplp riée e\ﬂuﬂa ecommeragﬂlm e@/@ﬂabt#eé biplagpelborprc acid gave the title

aldsyddtd on of 1" -[(6-chlorol H

ES-MS m/e (%): 533.0M+H").
Example 157

1'-[(1-Biphenyl-2-yl-6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-

piperidin]-3-one

e}

Following the general procedure VI as described above, the arylation of 1'-[ (6-chloro-1H-
indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one (prepared according
to example 16) with commercially available 2-biphenylboronic acid gave the title

compound.

ES-MS m/e (%): 533.0M+H").
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i ndol - 3-yl ) carbonyl ] -5-fl uoro-3H spiro[ 2- benzofuran-1,
4' - pi peridin]-3-one (prepared according to exanple 19

wW@bwvedeess t h commerci al |l y avai ln% | e 2-brono- | pRCT/HPIV6/063846

2-yl et hanonegave the title co
518. 4(M+H+) . Exanple 170

"-({6-Chloro-I|-[2-(5-net f%?(lamf-lepksegnyl -1, 3-oxazol - 4-yl)
- 2- oxoet hyl ] -1 Hi ndol -
yl} cl&r{[ie(rﬁipl)enfyl-ﬂlyﬂmrMIﬁzﬂ-}—@ph]bocﬁ ZHbiadzbﬁut]aarbbnyﬂl'}%b]i-@e‘]ro[2—
i di n] -3-one- - Followrlﬁ f4 %rocedure 11 as
descri bed above, tH&"4Y OWPSIP n] [((I%e chl orol H
i ndol - 3-yl ) car bonyl ] - 5- fI uor o- 3H spi r o[ 2- benzof uran- 1,

- pi peridin]-3-one (prepared according to exanple 19)

with 2-brono-I-(5-nethyl-2-phenyl -oxazol -4-yl) -
et hanone (described in Journal pf Medicinal Chem stry
(1992), 35(14), 2617-26) e title conpound.
ES-M5 nfe (%: 598.4 nmple 171
r-{[6-Chloro-I-(pyri

yl) -1 ndol -3-yl ] carb
onyl }-5- fluoro 3H sp
benzof uran-1, 4' - pi perJ_di n] - 3- anesul fonic
aci d pyri di n-3-y| |® este? To re of

2- (hydr oxynet hyl ) py , DMAP and NEt°was sl owy
added MsCl at O OC and the reaction m xture was
stirred at roomtenperature for Ih. The reaction
m xture was extracted with water and di chl or onet hane

i*“ﬁ?owm neI gc;:enlce)lba %?oce red{fh as descrlbed above, the acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (prepared

und. ESSMS me (9:

according to example 16) with commercially available biphenyl-3-carbonyl chloride gave

the title compound.
ES-MS m/e (%): 561.4M+H").
Example 159

1'-[(6-Chloro-1-pyridin-2-yl-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-

piperidin]-3-one

O

To a solution of 1'-[(6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-
piperidin]-3-one (prepared according to example 16 above) in dry DMF was added NaH
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Na2SO , filtered and the solvent was evaporated.
Silica gel colum chromatography (dichl oronethane /

woROHIGBSE) gave the title conq%Hnd in 52% yi ePdT/EEBOME 3846

me (%: 188. 1 (M+H +)

{)1 %ﬂ)]ané% e&Ftlo% r I 1‘fjeI S('Sll‘]fd altsrer%t%h %r}rl%ef{?lf ¢ g)r 3& rrr%llra[ngi hen treated
wih @rdudropyradihea ¢1.5 hq) gehkeandd gridOeuuralel hlicmsvave irradiation for 15

desqy i atio

PR ar e e Bspyr Vegf*%éﬁve Bedtpieoarofistit v

4' - pi peridin]-3-one- oo - (prepared according to

ESMPinde (D): 468 M Hanesul foni ¢ aci d

pyridin-2-ylmethyl ester (described in WO 9955318)

gave the desired product i 9 ld; ES-M5 me (9%:

490. 0(M+H +) . Exanpl e Zé;‘ 51%{8 }’609
r-{[6-ChIoro-I-(pyridin 3-ylmethyl)-1 Hindol-3-yl]carb
dRYbICIBéos pipyoflid-behidfindalnd-yl) ddrboi i B Hithliond-3B-gpriw [ 2-benzofuran-
Fol | owi ng t he general cedur s descri bed

above, the al kyl ation gygﬂng?%ﬁpthﬁg%olH-

i ndol - 3-yl ) carbonyl ] -3H spi ro[ 2- benzof uran-1, 4" - pi peri

di n] - 3-one (prepared accordlng t® exanpl e 16) mnth
commerci al ly avail abl e 3-bromspethyl - pyri di ne gave the
title conpound. ES-MS me ( 472. 1(MH +) . Exanple

173

[6-Chloro-I-(pyrazin-2-ylmethyt)-IHindol-3-yl]car
|'}-5-fluoro-3H spirof 2-

Cl (6]

-1
bony

To a solution of 1'-[(6-chloro-1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[2-
benzofuran-1,4"-piperidin]-3-one (prepared according to example 19) in dry DMF was
added NaH (1 eq) and the reaction mixture stirred at room temperature for 30 min and
then treated with 2-fluoropyridine (1.5 eq) and heated at 140 °C under microwave
irradiation for 15 min. Purification by preparative HPLC gave the desired product in 36%
yield.

ES-MS m/e (%): 476.0M+H").
Example 161

1'-({6-Chloro-1-[(2-methylpyridin-4-yl)methyl]-1H-indol-3-yl jcarbonyl)-5-fluoro-3H-
spiro[2-benzofuran-1,4"-piperidin]-3-one



benzof uran-1, 4" -pi peridin]-3-one- o - Follow ng the
gener al procedure Il as descri bed above, the

w@bdoghedeson of -[ (6-chl orol H PCT/EP2006/063846

10

indol-3-y|)carbony|] 5- quoroléh-splro[z benzof uran-1,

- pi peridin]-3-one (prepared, according to exanple 19)
w th net hanesul fonic acid pyr@zi n-2-yl nethyl ester
(preparation described in \Q 2-&2064574) gave the
title conpound. ES-MS < 490. 0(M+tH +) . Exanple
174

r-{[6-Chloro-I-(pyrimdin-5-yl
rbonyl } - 5-fl uoro- 3H spi ro[ 2-
benzof uran-1, 4' - pi peridin] - 3-
acid pyrimdin-5-yl methyl est m xt ure of

pyri m di n-5-yl -net hanol, DNMAP and NEt was slow y added
MsCl at 0 OC and the reaction mxtdre was stirred at
roomtenperature for 3h. The ré&actyon m xture was
extracted wth water and dichl t hane. The organic
phase was dried on Na2SO, filtergd and the sol vent
was evaporated. Silica gel colum chromatography

Et hyl acet ate/ hexane 1:1) gave the title conpound in
Qdpwingthe gampral procedure III as described above, the alkylation of 1I'-[(6-chloro-

thlh §-3- )Qa[rBoﬁ)aESrﬂu%!r@BH ?M[@%Eg‘iﬁﬁﬂahﬁ'J‘Cb%erldﬂ]'-f-%g

5| Hindol-3-yl]ca

Met hanesul f oni ¢

["'uor o™ i ror2- benzof ur erid
(ma@red agordigits @Xftfhéleg]@h Yt 41§hb>é@a9tﬂlél 21nlleﬂa§ pyridine (described

_ﬁ?@'z@é’ébz@’m\j avetthfuaéﬁyﬁlg&mﬁﬂ of I'-[(6-chlorol H

3-yl ) car bonyl ro- BFLsplro[Z benzof ur an-
4' -piperidin]-3-one (prepared according to exanple 19)

TS mée Hahe2AWHil Daci d pyri mi di n- 5-yl net hyl

Example 162

1'-[(1-{[4-Amino-2-(methoxymethyl)pyrimidin-5-yl]methyl }-6-chloro-1H-indol-3-
yl)carbonyl]-5-fluoro-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one
(prepared according to example 19) with 5-chloromethyl-2-methoxy-pyrimidin-4-

ylamine gave the title compound.



ester gave the title conpound. ES-M5 nfe (%:
491. O( M+rH+) . Exanple 175

\N@2¢BM@MMDro 3-[(5-fluoro- 3- oxq65H,3H-spiro[2-b@nEBﬂmwmﬁ&m

10

, 4' plperldln] ryl)

| } propanenitrile Follow ng the
Eg $n¥ek%g 4il%l)ya];pdegcribed above, the °
alkylatlon of "-[(6-chl orol H
indol-3-y|)carbony|] 5-f | Ubxaopd3HSpi r o[ 2- benzof ur an- |
- pi peridin]-3-one (prepared according to exanple 19)

i ihal | val |.abl - b0 L opd L rii
S FR TP TERLG 2t PR B8 Tt UGS RRARL TE bl PRt Bony-5-
Exanpl e 176 ﬂ’uen[o( FHGplrof Bbenlzobxan-1,4"-piperidin]-3-one
I, 2,3, 4-tetrahydropyrazino[l, 2-a]indol -
10-yl)carbonyl] -5-fluoro-
3H spiro[ 2- benzofuran-1, 4" -piperidin] -3-one a)
6- Chl oro-1I Hindol e-2, 3-di boxylic acid 2-ethyl
ester To a sol ution of i
6-chloro-3-fornyl- IHIindo -cdrboxylic acid ethyl
ester in t-BuOH and 2-net hyl - 2- epe (50 eq) was
added 9.2 eqg Nad 2 (9 eq) an . NaH2PO (7 eq) and
stirred 12h at room tenperatu ARt er concentration
the m xture was dissol ved i »o¢ ayld adj usted to pH7
and then extracted with Et OAc;™barpial concentration
of the organi c phase precipitat€ti(the product in 52%
yield. b) Ethyl 6-chloro- 3 r(5\f|zoro 3-oxo-1 H

, 3H spi ror 2- benzof uran-1, eri di nl -rvDcar bonyl

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one
(prepared according to example 19 above) with 5-chloromethyl-2-methyl-pyrimidin-4-
ylamine (described in Pharmaceutical Chemistry Journal (Translation of Khimiko-
Farmatsevticheskii Zhurnal) (1999), 33(2), 101-103) gave the title compound.

ES-MS m/e (%): 5202(M+H").
Example 164

1'-({6-Chloro-1-[(6-chloropyridin-3-yl)methyl]-1H-indol-3-yl jcarbonyl)-5-fluoro-3H-
spiro[2-benzofuran-1,4"-piperidin]-3-one
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-1 Hi ndol e-2-carbox vl ate Foll ow ng the genera
procedure | as descri bed above, the acyl ation

w®@bd07/0p4688 chl or o- | Hi ndol - PCT/EP2006/063846

3-yl)carbonyl]-5-fluoro-3H sp'i]168[2- benzofuran-1,4" -pip
eridin]-3-one (prepared accorgding to exanple 19) with
6-chl oro-1 Hindol e-2, 3-di carlpoxylic acid 2-ethyl

ester gave the title conpaqu oES-Ms nme (%9: 471.0
(MtHE) .- - c) 6-Chlorg-
3H spiror2-benzofuran-1, N-pgf peri dpnl-rvDcarbonyl |
-1 H i ndol e- 2- carboxylic acid S

6-chl oro-3-[ (5-fl uoro- 3- oxo- |
, 3H spiro[ 2- benzofuran-1, 4" - Q
' -yl)carbonyl] -IHindole-2- poxyl ate in Et OH was
treated with 2 eq. of ag. Id t 80 OC for 12h,

t hen concentrated and dissolved in YN HO and

extracted with di chl oronet hane. yEy@porati on of the

sol vent gave the title conpound iy 72% vyield. d)

6- Chl oro- N-f2-chl oroet hyl ) -3-r | uor o- 3-oxo-1 H

, 3Hspi ror 2-benzofuran-1, 4' - @i peridinl

-1 -vDcarbonyl | -1Hindol e-2-carboxamide To a stirred
Bollatih @ thcogenGrat Ipk @redui@- [ &s ddscdbseal- @ooz.ohk abtylation of 1'-[(6-chloro-

H- spi £ 0f. 2- ben an-1,..4' -
RRl S GBS eath g sinal -hatodensn L wingyidind-Yong
(preplired| accondhfane waneladded wDC, coioBiercilNBt @aidable 2-chloro-5-
-chl orpet hyl.am ne hydrochl ori de. The reaction m xture
SR P ke MY G RR I  or 5 tays. The
reaction mxture was poured onto water and extracted
BE-MAS di/ e (o nr Selt(Meiid’). The conbi ned organi ¢ phases were

dri ed over Na2SO and the sol vent was evapor at ed.
Col umm chr omat ogr aphy (et rﬁ'x'am%‘feef%t e/ hexane 1:1) gave

1'-({6-Chloro-1-[(3-chloro-6-methylpyridazin-4-yl)methyl]-1H-indol-3-yl jcarbonyl)-5-
fluoro-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one

Cl

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one
(prepared according to example 19 above) with 3-chloro-4-chloromethyl-6-methyl-
pyridazine (prepared by US 3453277) gave the title compound.
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the desired conpound in 59%yvyield. MS nme (% : 504.0
(MHH+) .- - ¢e) 1'-[(7-ChloTO 1-oxo-

wd 28780688 et r ahydr opyr azi no [1,1%21_al i ndol - PCT/EP2006/063846

10- vDcar bonyl | -5-fl uoro-

ggh?ﬁ%&g{%;bgggﬂﬂﬂﬁggjl,4'-piperidin1-3-one A sol ution

6-chl oro-N-(2-chl oroethyl)-3-[(5-fluoro-3-oxo0-1"H,3H's

pi ro[ 2- Example 166

benzofuran-1,4' -piperidin]-I1"'-yl)carbonyl]-IHindole-2

) Cde in. ' . ‘
A R e N S e

with a further por theomofafanNa#-gipdrigig)-3ast stitted for
2h at roomtenperature. Dilution with water and
extraction with EtOQAc foll owed by washing with ag. NH
C gave the crude product whith was purified by silica
gel chromat ography (di chl orgfethane/ MeOH 98: 2) to give
42%vyiel d of the desired @ HNES-M6 nfe (%: 468.3
(MtH +) . Exanple 177
" -({Il-[(4-Benzyl nor phol i n-2-yl)
dol - 3-yl } car bonyl ) - 5-f | uor o-
3H- spi ro[ 2- benzof uran-1, 4' - pi di] - 3- oneFol | owi ng
t he general procedure 111 '
al kylation of |'-[(6-chlorol H
i ndol - 3-yl ) carbonyl ] -5-fl uoro- pi ro[ 2- benzof uran-1,

4' -pi peridin]-3-one (prepared according to exanple 19

above) with commercially avail abfe 4-benzyl - 2-

(chl oronet hyl ) nor phol i ne gave the title conpound.

ESiovbn gntlee §Miral pBEe@(HIH 49 desciibaingtode, 1tR8 alkylation of 1'-[(6-chloro-

1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one

(prepared according to example 19) with commercially available 4-bromomethyl-

pyridine gave the title compound.

'H-NMR (300MHz, CDCI3): § 1.75 (m, 2H), 2.26-2.39 (m, 2H), 3.3 (m, 2H), 4.45 (m,
2H), 5.6 (s, 2H), 7.15 (m, 3H), 7.65 (m, 3H), 7.8 (d,1H), 7.92 (m,1H), 8.03 (s,1H),
8.52(d,2H)

Example 167

1'-{[6-Chloro-1-(2-pyridin-4-ylethyl)-1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-

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



WO baanas684H spi r o[ 2- benzof ur an-
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" -({6-Chloro-I-[(l,4-dibenzyl pi perazin-2-yl)nmethyl]-I
H i ndol - 3-yl }car bonyl ) - 5-

! % - pi peri di n] - BEDRAR2006/063846
Fol | owi ng t he general proceddr? 11 as described
above, the alkylation of |'-[{6-chlorol H
i ndol - 3-yl)carbonyl]-5-fl uoroy3H spiro[ 2- benzof uran-1,
4' - pi peridin]-3-one (prep d
with |, 4-di benzyl-2-chle yI—Ri perazi ne (descri bed
in Journal of Medicinal el S\ry /1999, 42(9),
1587-1603) gave the title conmpoundy=ES-Ms me (9%:
677.3(M+tH +) . Exanple 179
" -({6-Chloro-I|-[(5-nmethylisg
ol - 3-yl }carbonyl ) -5-fl uor o- gF5¥
2-benzofuran-1|, 4" -piperidin]-3-one
general procedure 111 as descri be§
al kyl ation of I'-[(6-chlorol H
i ndol - 3-yl ) carbonyl ] -5-fl uoro-3H§pig o[ 2- benzofuran-1,
4' - pi peridin]-3-one (prepared according to exanple 19)
wi t h met hanesul foni c acid 5-nethyl -i soxazol - 3-
Folimstihy theegdneral poasduicbi@bad desWidcd0A02hé )k yiaive drftié [(6-chloro-

; " oA -
illgtoilnSolgg%ga%ggﬁylfg?—d}/l%r%ﬁ—&@0’[2—%8&2’0%&%—'1,4‘7 )piperl 1na]— —lo?le
(prépedChabairdinle - topyainthlan-12) wWitte tomierdiitty adolabid- 4 3-dasmo-ethyl)-
§§¥¥ﬁ-3H-%FiH%%Z-benz%furanl, 4' - pi peridin]-3-one

BWFHG HHE Qe %or ocedure 111 as descri bed
above, the alkylation of |'-[(6-chlorol H
ES-MS m/e (%): 504.2(M+H").

-yl)methyl ]-1 Hind

- Follow ng the
above, the

Example 168

1'-{[6-Chloro-1-(pyridin-4-ylmethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-one

ol /N

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (prepared
according to example 16) with commercially available 4-bromomethyl-pyridine gave the

title compound.

ES-MS m/e (%): 472.3(M+H").
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i ndol - 3-yl ) car bonyl ] - 3Hspi ro[ 2- benzof uran-1, 4' - pi peri
di n] - 3-one (prepared according to exanple 16 above)

wowrdohomsshanesul f oni ¢ aci d pyri%in-Z-yInEthyI BGTI/BP2006/063846

(described in WD 9955318) gaVé' he title conpound.

ES-Ms me (%9: 472. 1( M+H .-l-gﬁtanple 181

6- Chl oro-3-[ (5-fluoro-3-0 AMPey spi ro[ 2- benzof ur an-

|, 4" -piperidin]-ryl) carbonyl] -Nnethyl-
IFﬂimﬁﬁmﬁﬂaihéw@nx&m@ddthsM$mﬂh$Hdndof3wnemhonﬂ}5fmon)3H-
|6 Zhl oro-3-[(5-T] Lilroo[g benzo)%uran 1H4'3pl_1|f)(§1?(i1n?52 genzof uran-
pi peridin]-I"-yl)carbonyl]-I|Hindol e-2-carboxylic acid
i n dichloronethane was treated~with EDC (1.2 eq), HOBt
(1.2 eq) and Et3N (1.2 eq) apd the solution stirred at
roomtenperature for 15 mn. hylamne ( 1 eq) was

t hen added and the reaction miture stirred at room
tenperature for 16h. Purific@ti &h by preparative HPLC

yi el ded the desired product NES- me (% : 456. 1( M+H
+) . Exanple 182 \ cl
["-({6-Chloro-I-[(5-cycl opy -met hyl -1, 3- oxazol - 4-
yl)nmethyl]-1Hindol - 3- N

yl }car bonyl ) - 5- f | uor o- 3H spi r §[ 2- benzof uran-1, 4' - pi per
i din]-3-one a)
2- Acet yl am no- 2- cvcl opr opane yl -mal oni c acid

di ethyl ester To a solution p (KO -Bu in THF at
roomtenperature was added ® eq 2- acetyl am no-nal onic

acid diethyl ester and after 5 min 1 eq
EYIRWARE RARECAT BERhERI1®F hd&scribed above, the alkylation of 1'-[(6-chloro-

1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one

(prepared according to example 19 above) with commercially available 2-bromo-1-

pyridin-2-ylethanonegave the title compound.
ES-MS m/e (%): 518.4M+H").
Example 170

1'-({6-Chloro-1-[2-(5-methyl-2-phenyl-1,3-0xazol-4-yl)-2-oxoethyl]-1H-indol-3-
yljcarbonyl)-5-fluoro-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one

Q
s

\ o
(@]
N
%@
F
(@]
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After 15mn, the m xture was concentrated and
partitioned betweenEt QAc and H2O. The organic | ayer

wor®7naesent rated to give the | red product PET/BPHMD6/063846

yi el d. Es-lvsme(% 2862( H+) . b)

0 | e-4- th
e%IP/ 1n§%}£: g %r%cgl('i%r CyCTlS %efs rrlJbaeﬁle% onylaﬁig%‘%lgn of 1 ¥J6 chloro-
aldrldddlfb@fhydrbmﬂbﬁ ﬂulOr(DB’HQpMZ—ﬂDBmiﬁﬁan 4'1’p112€r&h1n]l—|2@ne
stirred.at J4oomt tract
(et 20t b RE R Rt afioa Rt RETEY 2 QAASH S uroray-
cthapaien@descnibad ¢ Jmﬁhﬂ.ofclv)ledlcmal Chemistry (1992), 35(14), 2617-26) gave
cl opro - 2- met hyl - oxazol - 4-yl ) - met hano
é’&tﬁll p]ugéfl 2 t hyl | -4-yl) th I A
| .

5-cycl opropyl - 2- net hyl - oxazol e- 4-carboxylic acid ethyl
EStMS m/a () :2D8(M3ITC)was treated sequentially with (2
Xx 2.3 eq) |IiBH and stirred for Ih. 10 eq of MeOH were
t hen added and the sol uti ? [':htlgfﬁd for 4h at room
tenperature. Sequenti al di't i'on’ of aqg NH4Cd (H2

evol ution) and then Na2CC3/ NaCl gave a m xture which
wds {[exthlact-édpysiidin- Eyl@ﬁrchylblﬂi wmdoh3-ydrarbomg ¢t ftvatro-Ghl-spiro[2-
t(tl\]/I?-Ht I+; le g;m‘pound Bellzo rz?nyig glperl(%nﬁ/% (;Hee (%: 154.1
r-f{6-Chloro-I|-rf5-cvcl opropyl -2-net hyl -1, 3-oxazol -4-y
) Methiagéduiib pcjapid glyrigin-3-ylmethyl ester

yl ] carbonyl ) -5-fl uoro-3H spi ror 2- benzof uran-1, 4" - pi per

0 a5 Oy SR D R SBUPOPn PBESHIR a8 vl
D rifoand3thel I)e@@tnmony*t}lrfswﬁi; sared 3Hrepi rtonpetagirzdburnThe reaction
#@ﬁf«% &'n%];teﬁ vﬁﬁlewﬁt%f: I%g@ﬁﬁﬂlo?é}&g{h%é‘ §hb Qr X AR Se $ dried on

anesu foni c
BagSihl @qltcwﬂydtndzthfets¢iy¢mX‘ambvap4ray¢deih§al g@dstodymn chromatography

g(ﬁghqgﬁrfe%%% % :ﬁ@ir{m%h@ :%axpe the tlfle 20_mp0und in 52% yield.

ES-MS m/e (%): 188.1 (M+H™).

b) 1'-{[6-chloro-1-(pyridin-2-ylmethvyl)- 1H-indol-3-vl]carbon vl }-5-fluoro-3H-spiro[ 2-

benzofuran-1.4'-piperidin]-3-one

o] I\

20 Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-

1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one
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yl) -methanol) gave the title conmpound. ES-M5s mle (9:
534. 2( MtH+) . Exanpl e 183

WO 2qofPedeks or o-1 -[ (| -nmet hyl -1 Hi r&qlazol - 5-yl ) mepdyEP2006M63846

i ndol - 3-yl } car bonyl ) - 5-

| uoro: 3Hspirol 2- benz ran-1.4' -piper.idi.n]-3-0n
PP ot B magie pbuah ety RLRGH, dudlny g yimetnyt ester
edesaréhed tith &V @ | ¥p62LE) @aveahe Hesifed prahicomdlI% yield;
i ndol - 3-yl ) carbonyl ] -5-fl uoro-3H spiro[ 2- benzofuran-1,
ﬂg?@égﬁéh%hnLj Rﬂg{gprepared according to exanple 19)
W nmet hanesul toni c "aci d
3-met hyl - 3Hi mi dazol - 4-yl net hyl ester (prepared by
mesyl ati on of the conmercildamplal/ai | abl e
(3-nethyl -3H m dazo 1-4-yl) -nethanol) gave the title

0 - . % o e
B hos PRI R T 2 AD Elep BERRRI b peppoturan
| - 3-yl }car bonyl ) - 5- f | uok.4-18pispdinbP-one
2- benzofuran-1, 4" -piperidin]-3-one Follow ng the
general procedure |11 as descrd bed above, the
al kylation of |'-[(6-chlorol H
i ndol - 3-yl ) carbonyl ] -5-f1
4' -pi peridin]-3-one (prep
wi t h nmet hanesul foni c acid
yl met hyl ester (described in Hetgfocycles, 23(3),
571-83; 1985) gave the title conpaupd. ES-MS me (9%:
494. 1(M+H +) . Exanpl e 185
r-({6-Chloro-1-[(I,5-di nethyl -4 Hpyrazol - 3-yI ) met hyl ] -
| Hi ndol - 3-yl }car bonyl ) - 5- N

ording to exanple 19)
-i soxazol - 5-

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (prepared
according to example 16) with commercially available 3-bromomethyl-pyridine gave the

title compound.
ES-MSm/e (%): 472.1(M+H").
Example 173

1'-{[6-Chloro-1-(pyrazin-2-ylmethyl)-1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-

benzofuran-1,4'-piperidin]-3-one
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fluoro-3H spiro[ 2- benzofuran-1, 4" -piperidin]-3-one- -
Foll ow ng the general procedure IIl as described

wabwveoeeshe al kyl ation of |'-[(,6;chl orol H PCT/EP2006/063846

i ndol - 3-yl ) carbonyl ] -5-fl uoro- ngpiro[Z-benzofuran-I,
4' - pi peridin]-3-one (prepared according to exanple 19)
w th nmet hanesul fonic acid 1,5-¢i methyl -1 Hpyrazol -
3-yl met hyl ester (preparedby-mesyl ation of
commerci al ly avail abl e fret fonic acid
1,5-dinmethyl- | H pyrazol - 3= ester) gave the
title conpound. ES-Ms me (%: L07/2( MtH+) . Exanpl e
186
r-({6-Chloro-I-[(3,5-dinmet hy
i ndol - 3-yl } carbonyl') - 5-fLu \
SFLspiro[Z-benzofuran-I,ﬁ'-o pe idi n] - 3-one Fol | owi ng
the general procedure Il as desicri bed above, the

al kyl ation of I'-[(6-chlor PFgEJ
indol-3-y|)carbony|]-5-f|u%;g;Nk+spiro[2-benzofuran-|,
4' - pi peridin]-3-one (prepar according to exanple 19
above) with nethanesul fonic acid 3,5-dinmethyl- o -

| -4-y] i f
AR R LT A PR o BRI FERMAAT - 6 choro-
Hlpy dalzdlyh Grhon) W rdtihaneBH - spanog2-bhezofitah €l 4 qripayidie - 3-one

Pl itpkhe RO oy RAILRUAC o mypincprmqinyt exer

¢preparatgiol dBeryhddonMIONJNOR06A574) gave the title compound.
fluoro-3H spiro[ 2-benzofuran-1I, 4" -pi peridin]-3-one

gghhgﬂbgﬁé&hgnaﬁﬂﬁﬁ§h.procedure I1l as described

ove, al’kyl*ation of I'-[(6-chlorol H

5P- 4-yl ) et hyl ]-1 H

Example 174

1'-{[6-Chloro-1-(pyrimidin-5-ylmethyl)-1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-

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

a) Methanesulfonic acid pyrimidin-5-vimethvl ester

To a mixture of pyrimidin-5-yl-methanol, DMAP and NEt; was slowly added MsCl at 0
°C and the reaction mixture was stirred at room temperature for 3h. The reaction
mixture was extracted with water and dichloromethane. The organic phase was dried on
NapSOq, filtered and the solvent was evaporated. Silica gel column chromatography (Ethyl
acctate/hexane 1:1) gave the title compound in 40% yield.

b) 1'-{[6-Chloro-1-(pyrimidin-5-vlmethvl)-1H-indol-3-vl]carbonyl }-5-fluoro-3H-

spiro[ 2-benzofuran-1.4'-piperidin]-3-one




i ndol - 3-yl ) carbonyl ] -5-fl uoro-3H spiro[ 2- benzofuran-1,
4' - pi peridin]-3-one (prepared according to exanple 19

wW@bwvedeess t h et hanesul foni c acig 2, 5- di net hyl PREEP1006/063846

10

4-yl met hyl ester (prepared by mesyl ation of
(2, 5-di et hyl - oxazol -4-yl ) -net hanol , described in
Organic Letters (1999), 1(1), #7-90) gave the title
compound. ES-MS nfe (99: ) iHE) . Exanpl e 188
'-({6-Chloro-I-[(3-flub [
- 3-yl }carbonyl )-5-fl uoro-3
2-benzof uran-1, 4" -pi peridin]-3- - Follow ng the
gener al procedure 1l as described above, the
al kyl ati on of -[(6-chloro o
i ndol - 3- yl)carbonyl] 5- qua (piro[2-benzofuran-l,
4' - pi peridin]-3-one (prepar accadrding to exanple 19)
wi th 3-brononet hyl - 3-f | uor o- oxetiane (described in
US2005215599) gave the tit ound. ES-Ms me (9% :
487. 1( M+H+) . Exanpl e 189
"-({6-Chloro-|-[(3-fluoroo an-3-yl)nmethyl]-IHindo
- 3-yl }carbonyl ) - 3H spi r o[ 2-

BrEghe R e PR T A d5E0E R bR ol SBitlo-catoro-
[H-ih (6l &) carbdi]-5-fluoro-3H- sp1r0[2 benzofuran-1,4'- p1per1d1n] -3-one

e it f R etk adf i Pl SBRRER B kg AgBgiE' S vimenny

witdrizade the oo rempyliad- f | uor o- oxetane (described in
US2005215599) gave the title conpound. - -

ES-MS m/e (%): 491.0M+H").

Example 175

3-{6-Chloro-3-[(5-fluoro-3-oxo0-1"H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-
yDcarbonyl]-1H-indol-1-yl Jpropanenitrile

cl I\

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one
(prepared according to example 19) with commercially available 3-bromo-propionitrile

gave the title compound.



10

15

ES-MS mfe (%9: 469.2(MtH +) . Exanple 190
-[(6-Chloro-I-{[I-(nmethoxynet hyl)cycl opropyl ] net hyl } -

wo bbornakeBs 3-yl ) car bonyl | - 5- PCT/EP2006/063846

fl uor o- 3H spi ro[ 2- benzof ur an- ﬂ7ﬁ - pi peridin]-3-one

LLow, ng, th r procedure |11 as described
gg‘é\%lngn/? %és'aﬁ?%gﬁ%h' of |'-[(6-chlorol H
indoI-3-yI)carbonyI]-5-fIuoro-3FLspiro[2-benzofuran-|,

- pi peridi n]-3-one (prepdixachpietr ding to exanpl e 19)
mnth 1- brononet hyl - | - met hoxynet hyl cycl opr opane

f;ge[féb nj’o?g it %‘xo"%éqg%%ﬁf }Jy%g(ﬁ%ﬁp?—%]lkggl— FO-SOIRBSNSL-5-fluoro-

[1-( {6 Chloro 3&{@ﬁﬁ@pd&nmﬁﬁﬂnmbATpmahﬁs@{%@kﬂ benzof u

ran-1,4' -piperidin]-ryl) carbonyl] -IHindol- 1-yl
l'z@ﬁet?g'éﬁbkfhl%te Fol | owi ng t he
e, the
al kyl ation of I'-[(6-chlorol H
i ndol - 3-yl ) carbonyl ]-5-fl uoro spi ro[ 2- benzof uran-1,

4' - pi peridin]-3-one (prepared acr
with 1-bronnnethy|-cyclopros-n-xgrbo itrile (described
in EP 148004) gave the tit
492. 5(M+H +) . Exanple %] ‘ N
'-[(6-Chloro-I-{[]-(nmet'hoxymnet Ryl gyclopropyl]nethyl}
-IH-indoI-3-yI)carbonyI] 3Hspi ro[
2-benzofuran-1, 4" -piperidin]-3-one
To a solution of commercially available 6-chloro-3-formyl-1H-indole-2-carboxylic acid
ethyl ester in t-BuOH and 2-methyl-2-butene (50 eq) was added 9.2 eq NaClO, (9 eq)
and aq. NaH,PO4 (7 eq) and stirred 12h at room temperature. After concentration the
mixture was dissolved in H,O and adjusted to pH7 and then extracted with EtOAc;

partial concentration of the organic phase precipitated the product in 52% yield.

b) Ethvl 6-chloro-3-[(5-fluoro-3-oxo0-1'H,3H-spiro[ 2-benzofuran-1.4'-piperidin]-1'-
yl)carbonvl]-1H-indole-2-carboxylate

Cl ¢}

Following the general procedure I as described above, the acylation of1'-[(6-chloro-1H-
indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one  (prepared
according to example 19) with 6-chloro-1H-indole-2,3-dicarboxylic acid 2-ethyl ester

gave the title compound..

ES-MS m/e (%): 471.0 M+H").
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WO pabaloecsss/| ) car bonyl | - 3H sp| ro

Fol | owi ng t he general procedure 1l as described
above, the al kyl ation of -[ (6-chl orol H
[% benzof ur an- | , BCF/pPmes/063846
dln] 3-one (prepared accordlnd'?o exanpl e 16 above)
. l,- | :

Vm¢wkpHMHHﬁﬂumdbb%ﬁ%dﬂ&mﬂhead&@: 479 5(NHH +) : Exanple

193
[l-({6-Chloro-3-[(3-0x0-rH, 34 spiro[ 2-benzofuran-1I, 4" -
piperidin]-I'-yI)carbgnyI -

| Hindol -1 -yl Jret hy~cyChopreD bjacetonltrlle- -
Fol | owi ng the general p

above, the al kyl ation of -chl orol H
i ndol - 3-yl ) carbonyl ] - 3H spi ro[ 2-kenzof uran-1, 4' - pi peri
di n] - 3-one (prepared accordi ng to\exanpl e 16) mrth

1- br ononet hyl - | - met hoxynet hyl - cyc) opr opane (prepared
byWD 2001032633) gave the ti ) {

(% : 474.5(MtH+) . Exanpl e 1 N
6- Chl or o- 3-[ (5-fl uoro-3 o?b | H H OH

, 3Hspi r o[ 2- benzof ur an- | -piperidin]-ryl) carbonyl]
A'\'sdlguéd‘f%tf ht}ﬂl:: aé’éhylo% Shivyd ]3 [lr(la'l'ﬂuﬁréjgl &OZTH%P Wi YRnzoturan-1,4"-

hydr ochl ori d solution of tert

piperiding- _1cﬁ])@ﬂfrborg§dl {H-ipfeler2ocagbeysyinte 1n|-EtOH was treated with 2 eq. of aq.
1ﬁ'ﬂiéﬁ' dt %bzck?&nlzﬂif F{eﬁ'%nceﬁtra&'d %ﬁ'(ﬁ%gﬂve in IN HCLand extr?cted with
yl') car bonyl H i ndol - 2- car bonyl ) am no]
waloh@metaﬁma FROTHEN @frtbaﬁ@rjerwgm the e edmpiing ip 72% yleld
di oxane and stirred at roomtenperature for 3h then-
8P6-Chis8aN 89 MdrBetByih UL [ B&HuoR2BLIIOM AT HE sHifb[ 2 beld futdh-1.4'-

d.l oxane. Ihe Ssol utl on was stirred -at room
piperidin]-1'-yl)carbonvl]-1H-indole-2-carboxamide

To a stirred solution of 6-chloro-3-[(5-fluoro-3-oxo-1'H,3H-spiro[2-benzofuran-1,4'-
piperidin]-1'-yl)carbonyl]-1H-indole-2-carboxylic acid in dichloromethane were added
EDC, HOBt, NEt; and 2-chloroethylamine hydrochloride. The reaction mixture was
stirred at room temperature for 2 days. The reaction mixture was poured onto water and
extracted with dichloromethane. The combined organic phases were dried over NaxSO4
and the solvent was evaporated. Column chromatography (ethyl acetate/hexane 1:1) gave

the desired compound in 59% yield.

MS m/e (%): 504.0 (M+H").



10

15

WO 20h7/06@sEOr 0- | - G - Ct et r ahydr o-

tenperature for 16h and evaporated to give the product
in 58%vyield. ESMS me (%: 511 2( MtH+) . Exanpl e 195
pyr an- PCT/EP2006/063846

yMet hyy | Hi ndol - S—yl J car bony"1 é f 1 uoro-
2

, or‘)lzl%ﬂﬁ)c.arbonyl]—S—ﬂuoro—
uulrc 111 aS

ﬂHss:p[rbeader&bﬁlten 1t4‘1a1®|r1|dm]ai bo¢ of "-[(6-chl orol H
i ndol - 3-yl ) carbonyl] -5-fluoro-3H sp i ro[ 2-benzo

furan- |,4' -piperidin]-3-one (prepared according to
exanple 19) with 4-(2-brono-ethyl)-tetrahydro-pyran
(described in US 2004220214 dawe the title conpound.
ES-M5S nfe (%: 511.2 (NFH4 anpl e 196
r-({6-Chloro-1I-[2-(tetrahys H pyran-4-yl)ethyl]-1H

i ndol - 3-yl } carbonyl )-3Hspiro[ X-benzo furan- 1,4

-pi peridin]-3-one- o - Follow ng §he general procedure
I1l as described above, th
" -[(6-chlorol H

i ndol - 3-yl ) carbonyl ] - 3FFSpI -
di n] - 3-one (prepared according fo e nple 16) with

4- (2-brono-et hyl)-tetrahydro-pyr described in US
2004220214) gave the title conpound ES-MS nfe (%:

%9 é.\ | o?fo)%r-e[ (F%Cahr{g 7 toelrro%th 5 ﬂuo 0-3- OXOp 15]; 3H-spiro[ 2-

ofuran-l , 4" - pi peri

O0XO-T'F S |r enzo uran
bq‘lﬂoﬁﬂam]l-éll" iperidin]-1' yl)carbonyl] 1H 1ndole—2—carboxam1de in dry DMF was

treated with NaH (1 eq) and stirred for 1h at room temperature, then treated with a
further portion of NaH (1 eq) and stitted for 2h at room temperature. Dilution with
water and extraction with EtOAc followed by washing with aq. NH4Cl gave the crude
product which was purified by silica gel chromatography (dichloromethane/MecOH 98:2)
to give 42% yield of the desired product.

ES-MS m/e (%): 468.3 (M+H™).
Example 177

1'-({1-[(4-Benzylmorpholin-2-yl)methyl]-6-chloro-1H-indol-3-yl jcarbonyl)-5-fluoro-
3H-spiro[2-benzofuran-1,4"-piperidin]-3-one

)

X
of
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yl)carbonyl] -1Hindol- 1-yl
} met hyl ) nor phol i ne- 4- car boxyl ate Fol |l owi ng t he gener al

\N@zmnmdmme I1l as described ab%ﬁﬁt t he al kyl at PONER£006/063846

-[(6- chIoroIH—

dﬁ%jﬁmgg ﬁ/eI Car %cggurgghlsg d@eﬁgzl% gi ZOf gra]lgilg/ atl\%ln fqer t6 chloro-

:lZHahﬂ@lF}}lthahryd)n)rlpﬁﬁ]m@m BH-Whem;dfmmnalﬂ'@m@rchn]b%ylb
I I 20415 Y} h.

Rt ST hls Lt et (05 it SRS e+ bensi-2

(lc%bromethyl)morphohne gave the title Compound
-{[6-Chl oro-I|-(nmorpholin-2-ylnethyl)-IHindol-3-yl]c
] i s~benzofuran- 1, 4

E%?%§¥ﬂ% §¥t§§%%§Lﬁ§drochloride tert-Butyl
2-({6-chloro-3-[(3-0x0o-1 H

, 3H spi ro[ 2- benzof ur an- | , Exapippel7&di n] - ryl)

carbonyl ] -1 Hindol -1-yl}methyl)norphol i ne- 4- car boxyl at

f

and CErRE-LO A DuRo 2p kPR B p bR AR b RS R BRRD 5
portion of Fﬂboﬁﬁ3ﬁq@umﬁ2Umumﬁnenﬂa%paﬁﬂﬁhﬂahdnehe
solution stirred for an additional 5h at room
tenperature. Evaporation gave the desired product in

96% vyield.ES-M5 nme (% : 486 2 (MtiH) . Exanple 199
tert-Butyl o
2-({6-chloro-3-[(5-fluoro-3-0 3H spiro[ 2- benzo
furan- 1,4' -piperidin]-

' -yl)carbonyl]-IHindol-I-yl}net
oxyl ate- - Follow ng the gener
descri bed above, the alkylati
i ndol - 3-yl ) carbonyl ] - 5- f | uot o-

4' - pi peridin]-3-one /“\rj
N
OAK/N

nor phol i ne-4-carb
pr dure Il as

\I -[ (6-chl orol H

i ro[ 2- benzofuran-1,

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one

(prepared according to example 19) with 1,4-dibenzyl-2-chloromethyl-piperazine
(described in Journal of Medicinal Chemistry 1999, 42(9), 1587-1603) gave the title

compound.
ES-MS m/e (%): 677.3(M+H").
Example 179

1'-({6-Chloro-1-[(5-methylisoxazol-3-yl)methyl]-1H-indol-3-yl jcarbonyl)-5-fluoro-3H-
spiro[2-benzofuran-1,4"-piperidin]-3-one
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(prepared according to exanple 19) with
2-chl or onet hyl - mor phol i ne- 4- carboxylic acid tert-butyl

we@sdognodesiescri bed in WO 200602%%%%) gave the tPCT/BP2006/063846

conpound ES-M5 nfe (%: 598 . Exanpl e 200
-{[6-Cnhl oro-I - (norpholin-2- ylneghyl)-lFLindoI-S-yI]c
arbonyl}-5-f|uoro-SFLspirQ 2-
benzof uran-1, 4' - pi peri di n] -
Butyl 2-({6-chloro-3-[(5-fl&Q oxo-1 H
, 3H-spi ro[ 2- benzof uran-1, 4" -pi peri &y n] -
' -yl)carbonyl]-IHindol-I-yl}ne ) nor phol i ne-4-carb
oxyl ate was dissolved in a of HO (5 eq) in

di oxane and stirred at roes| t elpe actare for 5h. A
further portion of HO (5 e n ||di oxane was added and
the solution stirred for an addi-ti onal 5hat room
tenperature. Evaporatio he desired product in

quantitative yield ES-M5 Bl & (%9: 498.1 (MrHt)

Exanpl e 201

|"-{[I-(3,5-D fluorobenzyl)-IHindol carbonﬁé}

Follpyripg She: &qpicrad p@%@h@dﬂﬁ@%@ﬁmbﬁd @h%@r%@ iafqylagiop rpd 1'- [(6-chloro-
ﬁql ihayi g gg&%ﬁ%\%ﬁ]"g rlelor(p?ﬁC%Lﬂ)EQ bk:llliof@r%n dle@ FipdREh]-3-one

ove lation o
(mdmﬂrecs awqrd@gb@nsrxa}nme 1P o’rlﬂl mlmeﬁtdf@u% ésid o¥-urcainyliisoxazol-3-

%me%}@%é'téld('degcr &J{hew@fz@gafd Zg%g\%r t bﬁﬂeE&n?é@iﬁ?' e 19)

connerC|a y aval | a uor oben
chlorldeP?ave the title conpound ES-MS nife (96

4. Ve De 202

Example 180

1'-{[6-Chloro-1-(pyridin-2-ylmethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-one

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (prepared
according to example 16 above) with methanesulfonic acid pyridin-2-ylmethyl ester
(described in WO 9955318) gave the title compound.

ES-MSm/e (%): 472.1(M+H").
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r-{[1-(3,5-Difluorobenzyl)-I1Hindol-3-yl]carbonyl}-3H
spi ro[ 2- benzofuran-1,4"'- piperidin]-3-one- - Follow ng

w0 be7gedses al  pr ocedure 11l as dﬁgcrl bed above, PCTIEP2006/063846

al kyl ati on of -[(6-chl orol K

indol-3-y|)carbony|] 3Hs Bﬁég-gﬁnzofuran-l, - pi peri

di n] - 3-one (prepared accor exanple 16) with
commercially avail able 3,5-difluorobenzyl chloride

gav e 6tCtdotad-3] 6-uworplioxh- 1 ES3NSpio£2-béf zo fd 23~ 15( Mliprdt)din |- 1'-

et ot o peDoEb NN AL ER AR crbormidt bony1 1 -

| Hindol -1-yl}acetam de Foll owi ng the genera
procedure 111 as described above? the al kyl ati on of

-[ (6-chl orol H F
i ndol - 3-yl ) carbonyl]-3H sp -benzofuran-1, 4" -piperi
di n] - 3-one (prepared accor gtd_exanple 16) with
commercially avail abl e 2-chl or g- -di et hyl - acet am de

gave the title conpound. ES-M5 m % : 460. 6( M+H+)

q \| -d) Exanpl e 204
r-{[6-Chl oro-I-(2-0xo0- 2epi di n/=¢gl et hyl)-1Hindol -
3-yl]carbonyl }-3H spiro[ 2- Zoff ur an- |, 4" -piperidine]
Fol | owi ng the general procedurg~v -.Odescrlbed
her ei nabove, the al kyl ati on of HI ' - (6 chl or o-
| Hi ndol - 3-yl ) carbonyl ] -3H spiroff®&benzof ur an-
|, 4" -piperidine] (the preparation

A suspension of the 6-chloro-3-[(5-fluoro-3-oxo0-1'H,3H-spiro[2-benzofuran-1,4'-
piperidin]-1'-yl)carbonyl]-1H-indole-2-carboxylic acid in dichloromethane was treated
with EDC (1.2 eq), HOBt (1.2 eq) and Et3N (1.2 eq) and the solution stirred at room
temperature for 15 min. Methylamine (1 eq) was then added and the reaction mixture
stirred at room temperature for 16h. Purification by preparative HPLC yielded the

desired product.
ES-MS m/e (%): 456.1(M+H").
Example 182

1'-({6-Chloro-1-[(5-cyclopropyl-2-methyl-1,3-0xazol-4-yl)methyl]-1H-indol-3-
yljcarbonyl)-5-fluoro-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one

a) 2-Acetvlamino-2-cyclopropanecarbonyl-malonic acid diethvl ester

@)
@)
MeOCHN OFEt
OEt

To a solution of 6 eq KOt-Bu in THF at room temperature was added 6 eq 2-
acetylamino-malonic acid diethyl ester and after 5 min 1 eq cyclopropane-

carbonylchloride. After 15min, the mixture was concentrated and partitioned between



10

15

of which have been described in exanple 69) with
comerci ally avail abl e 2-chl oro-1 pi peri di n-

wd 207oedckanone as electrophlleé7kse titl e conppCIEP2AE&063846

obt ai ned as a mhlte pomder me (%: 492.1

EOAE ST SR Sredi i o sonepivasd i sap s Jesied prsget in 60%
wBMyI]carbonyI} 3H spi rof 2-
benzof uran-1, 4" - pi peridi ne] Fol | owi ng the genera

§$3ﬁ§g?§§%¥g%EZQEP ifsﬁdgﬁrelnabove the al kyl ation

oro- 3-yl)carbonyl ]
-3Hspiro[ 2- benzof uran- |, plperldlne] (the
ME£MEMmmamwmmmmm-d el 8 estan  exanpl e

69) with commercially avallable 2- Chloro | mor phol i n-
4-yl -et hanone as electrophileg the title conpound was
obtai ned as a white powdés] E N% me (%: 494.1
(MrH+) . Exanpl e 206 2- [6- ;’%ﬁl H

, 3Hspi r o[ 2- benzof ur an- | p\peridin]-r-ylcarbonyl)-I
H-|ndoI-IyI] - N, N-dlnethylg am de Foll owi ng the
gener al procedure V as descr|bed herei nabove, the
alkylation of -[(6- chloro- | Hi ndol - 3- yI)carbonyI]

-3FFS i rof 2- benzofuran- plpEfIdIﬂEé
yreaingr-or qwr@ﬁe%wyﬂr@&lpra%%lfi.% Vi q%teé%aPMSQ was treated

@&h mcf A0 QR lat Yoy aéﬁl?&h@lra férhgnothen Nx Nl e® Witk | Br,0 to give
acetam de as electrophile, the title conpound was

alitr sp e ration, thgriticeopnye in B&ANBldy e (99 : 452. 0

( MtH+)

¢) (5-Cyclopropyl-2-methvl-oxazol-4-yl)-methanol

OH

Y

A solution of 5-cyclopropyl-2-methyl-oxazole-4-carboxylic acid ethyl ester in Et,O at 0°C

o) N

was treated sequentially with (2 x 2.3 eq) LiBH4 and stirred for 1h. 10 eq of MeOH were
then added and the solution stirred for 4h at room temperature. Sequential addition of aq
NH4CI (H; evolution) and then Na,COs/NaCl gave a mixture which was extracted with
EtOAc to give after concentration the title compound in 16% yield.

ES-MS m/e (%): 154.1 (M+H").

d) 1'-({6-Chloro-1-[(5-cvclopropyl-2-methyl-1,3-oxazol-4-vl)methvyl]-1H-indol-3-
yllcarbonvyl)-5-fluoro-3H-spiro[ 2-benzofuran-1.4"-piperidin]-3-one




Exanmpl e 207 2-[6-Chloro-3-(1 H

, 3H spi ro[ 2- benzofuran-1, 4" -pi peridin]-r-ylcarbonyl)-|
woRondadess yl ] -N,N—diethylacet@ggdeFolIomﬁng t PET/EP2006/063846

gener al procedure V as descri “her ei nabove, the

al kyl ati on of -[(6- chloro- | Hi ndol - 3-yl ) car bonyl ]

-3H spirof 2- benzofuran- A1 - pi peridine] (the

preparation of which have peet descri bed in exanple

69) with connerC|aIIy e\ 2- chl oro- N, Ndi et hyl -

acet am de as el ectrophi

obt ai ned as a white powder.

(MtH+) . Exanpl e 208

-{[6-Chl oro-1-(piperidin- ekt bonyl)-lkklndol 3-vyl

] carbonyl } - 3Hspiro[ 2- b®T dany1, 4" - pi peri di ne]

Fol |l owi ng the general procedure as descri bed

her ei nabove, the al kyl ati on of I{-[(6- chloro-

| Hindol - 3-yl)carbonyl] -3H spiro -%enzofuran-

|, 4" -piperidine] (the preparation/efgwhich have been

described in exanple 69) with rcially avail able

pi peri di ne-1- carbonyl chlorideVas el ectrophile, the

title conpound was obtained as a white powder. ES-MS

Prélﬁ)\(n{% theﬂge%epdl M Sﬁre Ilmbﬁbe%oﬁ;&étthg%ﬂ%htlon of 1 (6-chloro-

| or o- i ro[ 2-benzofuran-1, 4" -piperid
H 19ﬂe1a$ wawmnxlhﬁﬁbp@ro 3H-spiinol Zrdenztierarol4 mmeﬁgghn]h%rone
gﬁkyl gt% ?é&ﬁﬁgﬁg% @xa\ﬁéﬁé 19£840 I R&HaRRE IR NERQY &- cyeRBropyl-2-methyl-
exAzeldylmethWoester pwp)atfair b ryasylager opi(psydoprenylot-ureahylioxazol-4-
yﬁrn&hﬁﬁf V@gk”ﬁkn%ng%%ggratlon of which have been
described Tn exanp e wth comercially avail able

chl or o- acet
ES-MS m/e (%): 534 2(M+H"Y).

Example 183

1'-({6-Chloro-1-[(1-methyl-1H-imidazol-5-yl)methyl]-1H-indol-3-yl jcarbonyl)-5-
fluoro-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one

cl 7\

7/

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one

(prepared according to example 19) with methanesulfonic acid 3-methyl-3H-imidazol-4-
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acid tert-butyl ester as electrophile, the title

conpound was obtained as a white solid. ES-MsS nfe (9:
wWaBh7BodessrH +) . Exanpl e 210 2-[6- Chl oro-3- (| PCT/EP2006/063846

,3H—spiro[2-benzofuran-|,4'-§ﬂg ridin]-r-ylcarbonyl)-I

indol -1yl ] -N i met hyl.et h am ne Fal ow n h

SotePT ol et & TEUE PEQA TP EnsiSiph Sfpls - metnyt 301

mhidyicdid- @dh nafthdn'ol)| gaGe thehitiercomplobkd.ndol - 3- yl ) car bonyl ]

-3H spiro[ 2-benzofuran- |,4'-piperidine] (the

{ | | have been described in exanple
Egﬁﬁgﬁ?%b%gﬁﬁg%ﬁggﬁﬁv‘avaiIable (2-chl oroet hyl ) -
di met hyl - am ne as electrophile, the title conpound

was obtained as a white sdixatiplERAVG nie (% : 438.4
(MtH +) .- o - Exanple 211

Lt ol @Y. 21 5 e iR 1i93Q7 - RURREAZ A PrE XA G 1V dard Sy st 3H-
1 3§ @l%gﬁ)gﬁ§ %Fé‘r&ﬂlg&é{ﬁ%@[ﬂggﬁﬁeﬁﬂ] T 11¥(Iloq éqyl}éarlg(;_rkyll) 9?lluor0 3H
benzof uran-1, 4" - giipd2bdnvdfirakel 4 eppergdin hé-ogpener al

procedure V as described herei nabove, the al kyl ation

of I'-[(6- chloro- |Hindol-3syl)carbonyl]

-3H spiro[ 2- benzofuran- 1, 4" -

69) with comercially ava

pi perazi ne-1 - carboxyli'c 3 ester as
el ectrophile, the title compound was obtained as a
white solid after renoval of t ) ot ecting group
under standard conditions (TH Nchi or onet hane, room
tenperature). ES-M5 nfe (99X /1 § MtH)
N

O

/

\

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one
(prepared according to example 19) with methanesulfonic acid 3-methyl-isoxazol-5-
ylmethyl ester (described in Heterocycles, 23(3), 571-83; 1985) gave the title compound.

ES-MSm/e (%): 494.1(M+H").
Example 185

1'-({6-Chloro-1-[(1,5-dimethyl-1H-pyrazol-3-yl)methyl]-1H-indol-3-yl jcarbonyl)-5-
fluoro-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one



Exanpl e 212

['-({6-Chloro-1-[2-(4-nethyl pi perazin-1-yl)-2-oxoet hyl
\V92MWMMMdDI-3-y|}carbony|)-3kbﬁjpo[ PCT/EP2006/063846

2-benzofuran-1, 4" -piperidine] & 'owi ng the genera

procedure V as described hegei nabove, the al kylation

of I'-[(6- chloro- |Hindol}{3-yl)carbonyl]

- 3H spi ro[ 2- benzof uran- | i peri dine] (the

preparation of which _ha

69) with commercially a\ , 2-chl oro-1-(4-

nmet hyl - pi perazi n-1-yl)-ethanohe gl ectrophile, the

title conpound was obt ai ned a White solid. ES-MS

me (%: 507.4 (M+H +) .

2-[6- Chl oro-5-nethyl -3- (" H

,3FLspiro[2-benzofuran-I,4'-pipp?idin]-r-ylcarbonyl)-

| Hindol -1-yl]-N, N-di met hyl acet am Am de coupling

according to general procedure | s¢ri bed

her ei nabove: - Anmi ne: '\\

Spiro[i sobenzofuran-1(3H), 4' - pi peridine] pepared as

described in J. Og. Chem 1976, 41, 2628, - Acid:

F@idwing e ghineed pybdutealibyd dsstiitydd- Shovet thy latdykdtion ddl 1&{ &-chloro-

_gglr &gy—%ii(%rggrilyq]—&%_oygﬁy—seph(oo —.beréllz% ) r%n—(lwq)iﬂ_e?ridin] -3-one

(pré% ﬁc&]itlc@f(bl;_ ¢ Eo( e&afrﬂfplwl’ﬁ) lbﬁﬂlzmyﬂh)md:sl:d}fgmid atid3;3 Hilln;réihj?lom—pyrazol—
- i rol 2-ben ranl . 4' -piperidine- .- Fo W n .

S aRET e BERh oy B Shrotof@aRF bt Finhale TosBiehronic acia

asydimkingh 1HEp yrazdl-36ylaleihgt edtd) gave the title compound.

ES-MS m/e (%): 507.2(M+H").
Example 186

1'-({6-Chloro-1-[(3,5-dimethylisoxazol-4-yl)methyl]-1H-indol-3-yl jcarbonyl)-5-fluoro-
3H-spiro[2-benzofuran-1,4"-piperidin]-3-one

=z

cl I\

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one

(prepared according to example 19 above) with methanesulfonic acid 3,5-dimethyl-
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i ndol - 3-yl ) car bonyl ] - 3Hspi ro[ 2- benzof uran-1, 4' - pi peri
di ne] (prepared according to exanple 69) with

weoumeassal |y avail abl e 3- qung?enzoyl chl or i PEeT/gP2086/063846

the title compound. ES-Ms mle 489. 4( MrH+)

FORPREGAFAI oy orenirsh b BgP o 9% comprcialy gypebie 15
Him i sl -pgfa2e b pl oh ethamd]) gad/ethnd g ¢oahh poainkol | owi ng the
general procedure VII as described above, the

éh$£%897¥caﬁ%% ﬁ?SQLfgg:rZ[Z-benzofuran-I,4'-pipeH

dlne] (prepared according to exanple 69) with
commerci al ly avail abl e 2- fExaompdbBzoyl chl ori de gave
the title conpound. ES-M5S me (% : 489. 4( M+H+)

Ex :

- PRB R Sgimgthyd grossenls yRme e indolylearonyl -5
nyIJ SH—splrﬂﬁbeéHzmﬁuEhhhuoﬂhamﬂpémmﬁﬂmbﬂbehomnng
t he general procedure VII as described above, the

acylation of |'-[(6-chlorol}
i ndol - 3-yl ) carbonyl ] - 3Hspi [[o[ 2- benzof uran-1, 4' - pi peri
di ne] (prepared according ¥o-exanple 69) mnth

commerci al l'y avai | abl.e
gave the title conpound

MOor obenzoyl chl ori de
e (9% : 507.4(MrH+)

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one
(prepared according to example 19 above) with methanesulfonic acid 2,5-dimethyl-
oxazol-4-ylmethyl ester (prepared by mesylation of (2,5-dimethyl-oxazol-4-yl)-methanol,
described in Organic Letters (1999), 1(1), 87-90) gave the title compound.

ES-MS m/e (%): 508.1(M+H").
Example 188

1'-({6-Chloro-1-[(3-fluorooxetan-3-yl)methyl]-1H-indol-3-yl jcarbonyl)-5-fluoro-3H-
spiro[2-benzofuran-1,4"-piperidin]-3-one
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W ey lode684 spi r o[ 2- benzof ur anl

Exanpl e 217
r-{[6-Chloro-I-(2,3-difluorobenzoyl)-IHindol-3-yl]car
14" - pi peri di ne FOT/ER2061Q53846
t he general procedure VI as “d8&cri bed above, the
acylation of |'-[(6-chlorol H_

i ndol - 3-yl) carbonyl | - 3Hspi r d| 2- benzof uran-1, 4' - pi peri

di ne] (prepared according to anple 69) with
commercially available 2 uoL obenzoyl chloride

gave the title conmpourid: yie (% : 507.4(M-Ht)

. Exanple 218 N
r-({6-Chloro-1-[(3,5-difluorophenylN)sifonyl]-IHindo
- 3-yl }carbonyl ) -3H spiro[ 2- ben2Qfuyan-1, 4" -piperidine
Fol | owi ng the general procgdd I'\\as descri bed
above, the sul phonyl ati on of <

chl oro-1 Hindol - 3-yl ) carbonyl | £3H[spi r o[ 2- benzof ur an-
, 4" -piperidine] (prepared accorditig to exanple 69)
with commercially avail abl e

3, 5-di fl uor obenzenesul fonyl chlg®fide gave the title
compound. ES-M5 nie (% : 543. 3(M+H+) . Exanple 219

£ [6- i . di f 2Vl e | |
e egael oyl sboga ot St e
FHtho\l'rhgl)tahbe@éhéffhllor(pBHeMébmeOﬁmncﬂe%miﬂ)dyﬁdn]—3—one

Gﬁgﬁla?red E&Srcﬁﬂgw é%}akn%rl]e ?5) Witk g—ﬁa@élﬁghl%[h%}l—'§|:ﬂu0r0—0xetane (described in

US2005215599) gave the title compound.

ES-MS m/e (%): 487.1(M+H").
Example 189

1'-({6-Chloro-1-[(3-fluorooxetan-3-yl)methyl]-1H-indol-3-yl jcarbonyl)-3H-spiro[ 2-

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

o

cl /\

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (prepared
according to example 16 above) with 3-bromomethyl-3-fluoro-oxetane (described in
US2005215599) gave the title compound.



i ndol - 3-yl ) carbonyl ] - 3H spi ro[ 2- benzof uran-1, 4" - pi peri

di ne] (prepared according to exanple 69) with
weorummoasal | y avail abl e 3,5-dif%ﬁ?robenzyl chl BrT/8r2006/063846

gave the title conmpound. ES- NEAT e (99 : 493. 4( MtHt)

I N
Egﬁggg@%ﬁ%?o4¢%¥§@??J0robenzyl)-IFLindoI-S-yI]carbonyI

}-3H spiro[ 2- benzofuran-1,4"' - piperidine Follow ng the
general procedure |1l as désompldEW above, the
al kylation of I'-[(6-chlorol H

[ C | ].- spi.r - he fu 1l A4 -pi.peri
BT Y LSRR PO REPERLY] Pl o PIEFons -5
commer ci al | yflavai-BldbpaoR2-bénrofuoben 2ypimhidor -3lengave

the title conpound. ES-M5S me (%: 475.4(MrH+) .- -

Exanpl e 221 o

" -{[I-(Bi phenyl - 3-yl carbonyl]) - 6- chl oro-| Hi ndol - 3-yl ]

car bonyl } - 3H spi ro[ 2- benzof gt , 4" - pi peridine

Fol | owi ng t he general as descri bed

above, the acyl ation 6f— chl yrol H

di ne] (prepared according to exanpl ) with
commerci al ly avail abl e bi phe -carbonyl chloride
gave the title conpound. §§ QQF 547. 4( MtH+)

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one
(prepared according to example 19) with 1-bromomethyl-1-methoxymethyl-
cyclopropane (described in WO 2001032633) gave the title compound.

10 ES-MSm/e (%): 497.5(M+H").
Example 191

[1-({6-Chloro-3-[(5-fluoro-3-0x0-1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-
yDcarbonyl]-1H-indol-1-yl Jmethyl)cyclopropyl]acetonitrile

Cl /\“
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W@ pecsss spi r o[ 2- benzof ur anl ,

Exanpl e 222
r-{[6-Chloro-I-(3,5-difluorophenyl)-IHindol-3-yl]carb
é‘ - pi peri di ne FetT/BPEONE063846
t he general procedure VI as déderi bed above, the
rylation of |'-[(6-chlero-|H ndol - . '
BN Thb P ey SO SR TER ARG, dhov, e olision g o (6-chioro-
(igriepalr 2 ¢l) earbomyd]- Agluooe S Birgplie [ BBEn wifidan clodhpdparidad |- §-one

P BLL i L SOV P DR ncsanonic
¢dedrired-ih EESHBDODraaphépyitlelcbinipodod.- S-yl j car bonyl J- SH- s
pi rof | - benzol uran-1,”- piperidine Follow ng the

ggliﬁ%lﬁ E%gﬁ&%gg,{%&ﬁgsl descri bed above, the arylation
0 - - chl"oro-1 H ndol -

3-yl)carbonyl ] -3H spiro[ 2-benzof uran-1|, 4" - pi peri di ne]
(prepared according to exdigahwplé®2 with commercially
avai | abl e 3-fl uorophenyl boronic acid gave the title

SRR s: ST Bt bl 3o B FFRRUSL Seflcagbgnyt-3t-
]-1" -yl car bonyl ) spitd{ 2+bemtofinan} £4'-piperidin]-3-one
| - (2-fl uorophenyl)ethanone- - Follow ng the general

procedure |11 as described abgve, the al kyl ati on of
['"-[(6-chlorol H

di ne] (prepared accordi n@
commercially avail abl e

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (prepared
according to example 16 above) with 1-bromomethyl-1-methoxymethyl-cyclopropane
(prepared as described in WO 2001032633) gave the title compound.

ES-MS m/e (%): 479.5(M+H").
Example 193

[1-({6-Chloro-3-[(3-0x0-1"H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)carbonyl]-
1H-indol-1-yljmethyl)cyclopropyl]acetonitrile



title conpound. ES-M5 me (% : 503.4(MH+) . Exanple

225
\N¢2MW@M%§iphenyl-2-y|-6-ch|oro-|5¥indoI-3-yI)cnmbEHymme&m

3H- spi ro[ 2- benzof uran-1, 4' - ﬁﬂé ri dine Foll owi ng the

general procedure VI as described above, the arylation

of 1'-[(6-chloro-IH ndol -

(prepared according to e : e /69) with commercially
avai | abl e 2-bi phenyl bor ort¢ gave the title
conpound. ES-Ms nfe (9:

3H spi ro[ 2- benzof uran-1, 4

general procedure VI as ges pe®\ above, the arylation
of I'-[(6-chloro- |H ndol- N
3-yl)carbonyl ] -3H spirof2=heqgzofluran-1, 4" - pi peri di ne]
(prepared accordi ng to exanpl 9) with comrercially
avai | abl e 3-bi phenyl boroni c d gave the title

compound. ES-M5 nfe (%: 519.3(MrH+) . Exanple 227
PR oL ska B r M althb B8 M LG3ERRRY 1 F chtoro
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (prepared
according to example 16) with 1-bromomethyl- 1-methoxymethyl-cyclopropane

(prepared by WO 2001032633) gave the title compound.
ES-MS m/e (%): 474.5(M+H").
Example 194

6-Chloro-3-[(5-fluoro-3-ox0-1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-
yl)carbonyl]-N-[2-(methylamino)ethyl]-1H-indole-2-carboxamide hydrochloride

@]

@]

Cl /\

A solution of tert-butyl {2-[({6-chloro-3-[(5-fluoro-3-oxo0-1'H,3H-spiro[2-benzofuran-
1,4'-piperidin]-1'-yl)carbonyl]- 1H-indol-2-yl Jcarbonyl)amino]ethyl jmethylcarbamate

was treated with 4 eq of HCl in dioxane and stirred at room temperature for 3h then
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pi peridine To a sol ution of
r-[(6-chloro-I Hindol-3-yl)carbonyl]-3H spiro[ 2- benzof
wae@nobeeds - pi peridine] (pr eparl%% accordi ng t oPERBEPPHE063846
69) in dry DMF was added NaH ( 'eq) and~ O he
9 ure t|r At unhe f or
%841 a/Q[F ﬁrpﬁﬁ[ﬁ?r epaotr ﬁq E% Hﬁ) 18 p%l f i N %SOthiODSW%S S)erred at room
senchehaateddr dth drﬁi)ev@ﬁbnatedeo give clicopvadectiin S8%i yadld.on f or
15 min. Purification by preparative HPLC gave the

%ﬁﬁﬁgﬁ%fgﬁ’@%wﬁﬂ% yield, ES-Ms mie (%: 444, 1(MH

r-{[6-Chloro-I-(pyridin-4-ylmethyl)-1Hindol-3-yl]carb
onyl } - 3H spi r o[ 2- benzof ur didampd¢ 199 peri di ne Fol | owi ng
t he gener al procedure Il as described above, the

1 kyl-Aati

OB Bsaabigo gt B bl Hiindl-s) earhonyhS-fluoro
di ne] (pr e}hhsledo[admomﬁungl 1.4'-prparping-36@ ¢ hyidt dchloride

commerci ally avail abl e 4-brononet hyl - pyri di ne gave the
title conpound. ES-Ms me (9@. 458. 4(M+H +) . Exanpl e

229 2-[6-Chloro-3-(1 H
, 3Hspi r o[ 2- benzof ur an-
Hindol -1yl]- I-pyridip- Qne- - Follow ng the
general procedure IIl as 'beo above, the

al kyl ati on of I'-[(6-ch|oro|H— N
i ndol - 3-yl ) carbonyl ]-3H spiro be zofuran-l,4'-pipeH
di ne] (prepared according 7\

N

ridin]-r-ylcarbonyl)-I

O

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one
(prepared according to example 19) with 4-(2-bromo-ethyl)-tetrahydro-pyran (described
in US 2004220214) gave the title compound.

ES-MS m/e (%): 511.2 (M+H").
Example 196

1'-({6-Chloro-1-[2-(tetrahydro-2H-pyran-4-yl)ethyl]-1H-indol-3-yl jcarbonyl)-3H-
spiro[2-benzofuran-1,4"-piperidin]-3-one
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exanpl e 69 above) with comercially avail able
2-brono-1|-pyridin-2-yl et hanone gave the title

w@opoeess ES-MS nfe (9% : 486. né&%'r . Exanpl BCRBP2006/063846
yl)

r-{[6-Chloro-I-(pyridin-3-yl
onyl } - 3H spi r o[ 2- benzof uranl
the general procedure |1l as
al kylation of |'-[(6-chlo
i ndol - 3-yl ) carbonyl ] -3Hs enzof uran-1,4' -piperi
di ne] (prepared according to le 69) with

comerci ally avail abl e 3- bronofe hyI pyri di ne gave the
title conpound.- o - ES-M5 99 :° 458. 4( MrHH)
Exanpl e 231
r-{[6-Chloro-I|-(pyridin- 2 yl metiryl ) -1 Hi ndol - 3-yl ] carb
onyl }-3H spi ro[ 2- benzof uranl , - pi peridine] Foll ow ng
the general procedure |1l as described above, the

al kylation of |'-[(6-chlorol
i ndol - 3-yl ) car bonyl ] - 3Hspi rio[ 2> benzof uran-1, 4' - pi peri

di ne] (prepared according to &xanple 69) with

nmet hanesul foni ¢ acid pyridin-2-ylnethyl ester

E@lhwdn'g e gdnera\Pr&e8 &S] agdaserithddeattoivt.| the abkypionchf 1'-[(6-chloro-

1%01”% ?1)&1{%%)?1]5 §H35%%W%enzo%gﬁ'ﬁl p?p %1d1n] 3-one (prepared
according to example 16) with 4-(2-bromo-ethyl)-tetrahydro-pyran (described in US
2004220214) gave the title compound.

-l Hindol-3-yl]carb
- pi peri di ne] Fol | ow ng
escribed above, the

ES-MS m/e (%): 493.2 (M+H").
Example 197

tert-Butyl 2-({6-chloro-3-[(3-0x0-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yDcarbonyl]-1H-indol-1-yl Jmethyl)morpholine-4-carboxylate

o
éo)
Cl °
/
N
)
N
Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (prepared

according to example 16) with 2-chloromethyl-morpholine-4-carboxylic acid fert-butyl
ester (described in WO 2006020415) gave the title compound.
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r-({l-[(4-Benzyl norpholin-2-yl)mnmethyl]-6-chloro-IHind
-3-y|)carbony|) 3Hspi rof
wQ@20enamstir an- |, 4' - pi peri di nej Fol | owi ng t heCYEP®N@H63846
procedure |11 as descri bed ab&@é the al kyl ati on of

F%a%$g%$§%$ggﬁg%ﬁ%ﬂfv3kkspiro[2-benzofuran-|,4'-pipeH

di ne] (prepared according to exanple 69) with
conmercially avail abl e Example 198
4- benzyl - 2- (chl or onet hyl ) nor phol i ne gave the title

co 0

R B B g RSy P ko A SRR R ool
H- [ ndol 3- yl } denbainydn) 1,8 Hsiperidin |-3-one hydrochloride
2- benzofuran-1,4'-piperidine] Follow ng the genera
procedure |1l as described above, the al kyl ation of

-[ (6-chl orol H
i ndol - 3-yl ) carbonyl ]-3H sp
di ne] (prepared accordi ng tes
|, 4-di benzyl - 2- chl or onet hyl - pi
Journal of Medicinal Chem stry
1587-1603) gave the title
645 3(MtHt+) . Exanple 2

-{[6-Chl oro-1I| - (pyrazin-2-

ger agi ne (described in
999), 42(9),
OES—I\/[S me (%:

yl)-1Hindol -3-yl]car

bonyl} 3H spiro[ 2- benzof uranl, [4' - pi peri di ne]
Fol | ow ng t he general procedure %N as descri bed
above, the al kylation of -[ (6-¢chl orol H

i ndol - 3-yl ) carbonyl ] - BFLsplro[Z b zofuran |, 4" -piperi

di ne] (prepared according to exanp "8 69 above) with

thanesulfonlc acid pyra % nmet hyl ester
teﬁtrgbtg at i on 2-({6-chloro-3-[(3- oxo 1H H-spiro[2-benzofuran-1,4"-piperidin]-1'-

yl)carbonyl]-1H-indol- 1-yl jmethyl)morpholine-4-carboxylate was dissolved in a solution
of HCI (5 eq) in dioxane and stirred at room temperature for Sh. A further portion of
HCI (5 eq) in dioxane was added and the solution stirred for an additional Sh at room
temperature. Evaporation gave the desired product in 96% yield. ES-MS m/e (%): 480.2
(M+H"Y).

Example 199

tert-Butyl 2-({6-chloro-3-[(5-fluoro-3-oxo0-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-
1'-yDcarbonyl]-1H-indol-1-yl}methyl)morpholine-4-carboxylate



descri bed in WD 2002064574) gave the title conpound.
ES-M5 me (% : 459.3(M+H +) . Exanple 235
WO 2qof@edeks or o- | - (pyri m di n-5-yl et hyl ) -1 H i ndoPEBERi0p@as3846
rbonyl } - 3Hspiro[ 2- benzof ur an- , 4' - pi peridine- -
Fol | owm ng the general procedure,lll as descri bed
above, the al kylation ofel' A (6Ffchlorol H
i ndol - 3-yl ) carbonyl ] - 3H sp denzofuran-1, 4" -pi peri
di ne] (prepared accordi ng te¥exagple 69) with
met hanesul fonic acid pyrimdi N\-5-)yl net hyl ester
(preparation described herein) gave the title
conmpound. ES-M5 nie (% : 459 Abt) . Exanpl e 236
|'-({6-Chloro-I-[(5-metHAy -3-yl)nmethyl]-1Hind
ol - 3-yl }carbonyl ) - 3H spi ro[ 2-"y
benzofuran-1,4'-piperidine] Falleoumng the general
procedure |1l as described abov ,\ﬁhe al kyl ati on of
" -[(6-chl orol H N
i ndol - 3-yl ) car bonyl ] - 3H spi ro] 2-jgnzof uran-1, 4" -pi peri
di ne] (prepared according to exanpfe 69) with
nmet hanesul foni c acid 5-nethyl -i scW%ol - 3-yl net hyl
ester (described in WD 2004092172) gave the title
compound. ES-M5S nle (% : 462. 2( MtH+) .- - Exanple 237
Felldv8n S coganetal p¢Esedyie! IbbasogastriRdnattovg, the aBeybian aif-14 §6-chloro-

hﬂi%h&yé%DijBé)wgffﬁforoﬁH—spir0[2—benzofuran—1,4'—piperidin]—3—one
(prepared according to example 19) with 2-chloromethyl-morpholine-4-carboxylic acid
tert-butyl ester (described in WO 2006020415) gave the title compound.

ES-MS m/e (%): 598.2(M+H").
Example 200

1'-{[6-Chloro-1-(morpholin-2-ylmethyl)-1H-indol-3-yl]carbonyl }-5-fluoro-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-one dihydrochloride
0

O

N

Cl ©
298

\
N
)
N
10 IHCI
tert-Butyl 2-({6-chloro-3-[(5-fluoro-3-ox0-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-
1'-yDcarbonyl]-1H-indol- 1-yl jmethyl)morpholine-4-carboxylate was dissolved in a

solution of HCI (5 eq) in dioxane and stirred at room temperature for Sh. A further

portion of HCI (5 eq) in dioxane was added and the solution stirred for an additional Sh
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yl } carbonyl ) - 3H spi r o[ 2- benzof uran-1, 4' - pi peri di ne

Fol | ow ng the general procedure Il as descri bed
wabwveoeeshe al kyl ati on of 1gochl orol H PCT/EP2006/063846
indoI 3-yl)carbonyl] - BFFSpIrO[ benzof ur an- | - pi peri

re red accor.din 6 bove
%e Oﬁanes c?zb e Eg%;poratlon gavc?h écsﬁgd proc?uc? n quzlntltatlvc yield.ES-MS

ﬁﬂcypyop%bb@M+E}hethyl oxazol - 4-yl met hyl ester
(prepared herein) gave the title conpound. ES-MS nie
(99 : 502.2( MtH+) . Exanplq%?3§
r-({6-Chloro-I-[(I-nethyl d%zol 5-yl)nmethyl ]-1 H
i ndol - 3-yl }carbonyl ) - 3Hspi r o]
2- HEnGe- Driﬁmrbbetizybilpbﬁri(ﬂjlﬁeyl]%xatb(m\ad}r@ﬂum Jémpiral2-benzofuran-
procedure 11 as descrlpgd]ag%¥n13ngg al kyl ati on of
-[(6-chl orol H p1p
|ndoI 3-yl)carbonyl]-3H spiro[ 2- benzofuran-1, 4" -pi peri
di ne] (prepared according toexagple 69) with
met hanesul foni c acid 3-pet byl - 3di m dazol - 4-yl net hyl
ester (prepared by nesyl at of ot he commercial |y
avai |l abl e (3-met hyl - 3H i mda 4-yl)- methanol) gave
the title conpound. ES-M5 me 461. 2( MrH+)
Exanpl e 239
-({6-Chloro-I-[(3-nethylisoxazo
- 3-yl }carbonyl ) -3H spiro]
benzof uran-1, 4' - pi peri di ne]
procedure 1l as descri bed above
-[ (6-chl orol H
|ndoI 3-yl)carbonyl] - 3H—sf
di ne] (prepared according t
met hanesul foni c acid 3-nethy
ester (described in F

ayl)nmethyl]-1Hind

Wi ng the general
the al kyl ati on of

-benzofuran-1, 4" -pi peri
gxanpl e 69) with
-1 soxazol - 5-yl net hyl

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one
(prepared according to example 19) with commercially available 3,5-difluorobenzyl

chloride gave the title compound.
ES-MS m/e (%): 491.5(M+H").
Example 202

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

piperidin]-3-one



Het erocycl es, 23(3), 571-83; 1985) gave the title
compound. ES-MS nmfe (%: 462.2(M+H +) . Exanpl e 240

w0 2qof@edeks or o-1 - (I, 5- dlnethyllgp-pyrazol 3- yl heeEPR004/063846

10

| Hi ndol - 3- yl}carbonyl) 3Hspi'r

2-benzofuran-1, 4" -piperidine- -, Follow ng the genera

procedure |11 as descri bed abo,e, t he al kyl ati on of
-[ (6-chl orol H

i ndol - 3-yl ) carbonyl ] -3Hs g 2‘%enzofuran-|,4'-pipeﬂ

di ne] (prepared according i

met hanesul fonic acid |, 5-dinet

connerC|aIIy avai |l abl e net
1,5-dinmethyl | H pyrazol - 3-
title conpound. ES-Ms nfe (
241
-({6-Chloro-1-[(3,5-dim
-indol - 3-yl } car bonyl ) - 3Hsg
2-benzofuran-1|, 4" -piperiding Foll ow ng the genera
procedure I1l as described @&bove, the al kylation of

-[ (6-chl orol H
F&?oq'#mg tﬁ’e! % af P(yéellu '_hlsﬁ)é ﬁ&L&bé&e{%Qfé U?@%H{yha@ion FHfHer[ 6 chloro-

ar eaz%accor I Ng to exa
tlhé@le&ﬂl)tmshomyl]aéHeprOEZ Ucrm@ﬁhyn ~-li%-pizidin]43-pheret hyl (prepared

SR PLERALSE, L U 80 DS OTA hhos oon e
g?vébﬁheqpunde conpound.- - ES-MS mle (%: 476.2( M+H

+

ES-MS m/e (%): 473.5(M+H").

| ester) gave the
5. 2( MtH+) . Exanpl e

r'soxazol -4-yl)nmethyl]-1H

Example 203

N,N-Diethyl-2-{3-[(3-0x0-1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-yl)carbonyl]-
1H-indol-1-yl Jacetamide

O

)

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one (prepared
according to example 16) with commercially available 2-chloro-N,N-diethyl-acetamide

gave the title compound.



Exanpl e 242

r-({6-Chloro-1-[(2,5-di nethyl-I, 3-oxazol -4-yl)nmethyl] -
wo bbo7nekoks 3- vl }car bonyl ) - 3Hspi % PCT/EP2006/063846
2- benzof ur an- - pi peri di ne Flg 'owi ng the general

Eé(i?%gy%ﬁ% ﬁOﬁ@Pﬁ%ﬁ” bed above, the alkylation of

i ndol - 3-yl ) carbonyl ] -3H spi ro[ 2- benzof uran-1, 4" - pi peri

di ne] (prepared BExaoplds afgotmpoaxdspf ferifila (\Ndl)h

met hanesul foni c acid 2, 5-di nmet hyl - oxazol - 4-yl net hyl

ester (prepared by mesyl at

(2, 5-di net hyl - oxazol -4-yl) EX%H} (félznoéll described in

Organic Letters 1999, 1(1), 87-90) gave the title
Cdﬁﬁ[ﬁjﬁﬂlorES-(M&Wkpﬁ%idim]?{ylem)r\]/)l-H-Hﬁ')ldol ExHogben@43H-spiro[ 2-
"-({6-Chloro-I-[(3- fI uor oxe plpeI¥é,1}1nft hyl ] -1 Hi ndol

- 3-yl }carbonyl ) -3H sp en ({ an-
benzof uran-1, 4" - pi per| d| ne]- - Foll ow ng the general
procedure |11 as descri bed , the al kyl ation of

-[ (6-chl orol H
i ndol - 3-yl ) carbonyl ] - 3H spi ro[ 2- benzof uran-1, 4" - pi peri
di ne] (prepared according to exagple 69) with

3- br ononet hyl - 3-f | uor o- oxet ( ribed in
US2005215599) gave the tig ound. ESS-MS me (9%:
455. 2( M+H+) . Exanpl e 244 N

-[(6-Chloro-1-{[I-(methoxymet kylg cycl opropyl ] net hyl }
-1 Hi ndol - 3-yl ) car bonyl ] - 3Hspi ro[N
2- benzof uran-1|, 4" -pi peridi ne] O

Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine] (the preparation
of which have been described in example 69) with commercially available 2-chloro-1-
piperidin-1-yl-ethanone as electrophile, the title compound was obtained as a white

powder.
ES-MS m/e (%): 492.1 (M+H").
Example 205

1'-{[6-Chloro-1-(2-morpholin-4-yl-2-oxoethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4'-piperidine]

e,

N

Y

N

()

(@)
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Fol | owi ng the general pr ocedure 1l as described
above, the al kyl ation of -[ (6-chl orol H

WO pabaloecsss/| ) car bonyl | - 3H Spl r obé benzof ur an- | HCT/meeG/063846

di ne] (prepared accordi ng to énpl e 69) with

FoROBAD 08, aaATERI0R FEA Yo el BRRARR. HESRRVARET o 116

Bpro- HIHEnEB(ﬁlI\BFb‘l-}QarborEbk]aﬁﬁl@Hﬂ%benzofuran 14'-piperidine](the preparation

{) nTvil yl}aefg?)sglnges%nﬁ' | rp% %9)b§v1 cholr'lnrrr?Q*C{aIIy avill aBEa i %hloro 1-
wlofpreiliny4 }ybythhnxmeowél):amﬂlﬁa,i theei titke- compalddowangbtaimed as a white
ener al procedure I1l as descri bed above, the

P¥Yiation of 1'-[(6-chlorol H
i ndol - 3-yl ) car bonyl ]-3H spiro[ 2- benzofuran-1, 4" -pi peri
BSMS m{p(®@painéd (Meiddndi ng to exanple 69) with
| - br ononet hyl - cycl opropanecarbonitrile (described in
EP 148004) gave the title . ESSMS e (%:
460. 5(M+H +) . Exanpl e 246&%%%%
-({6-Chloro-I-[2-(tetrahydro-2H pyran-4-yl)ethyl]-IH
i AbeChi®r g{3}(d &t BHH%HiI)O{Z—HSIpi(IfI@I[an 1.4 piperidin] 1'-ylcarbonyl)-1H-indol-1-

2-benzofuran-1, o t he general
procedure 111 as descyrfm rlﬂet'ﬁ acq e al kyl ati on of

-[ (6-chl orol H
i ndol - 3-yl ) car bonyl ] - 3H spir@ Obenzof uran-1, 4" - pi peri
di ne] (prepared according exanpl e 69) with
4-(2-brono-ethyl)-tetrahydre<pyraR (described in US
2004220214) gave the title co oy d.- o -

o
cl \

N

O

N

PN

Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'"-piperidine] (the preparation
of which have been described in example 69) with commercially available 2-chloro-N,N-

dimethyl-acetamide as electrophile, the title compound was obtained as a white powder.
ES-MS m/e (%): 452.0 (M+H").
Example 207

2-[6-Chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-indol-1-
yl]-N,N-diethylacetamide



ES-MS nme (%: 479.5(MrH+) . Exanple 247 tert-Butyl
2-{[6-chloro-3-(rH, 3H spiro[ 2- benzofuran-1, 4' - pi peridi

W boolz/oeesBE ar bonyl ) - PCT/EP2006/063846

10

15

| Hi ndol - I -yl | met hyl } mor phol ié?4- car boxy! at e
Fol  owi ng the general procedure Il as described
above, the al kylation of | 6-cchl or ol H
i ndol - 3-yl)carbonyl ]-3H sp enzofuran-1, 4" -pi peri
di ne] (prepared according to exanple 69) with
2- chl or onet hyl - nor phol i ne-4-carblixylic acid tert-butyl
ester (described in WD 2006@28 @ave the title
conpound. ES-M5S mfe (% : ;56K MtH+) . Exanpl e 248
"-{[6-Chl oro-I| - (norpholin-2=ytget hyl )-1 Hindol -3-yl]c
arbonyl }-3H spi ro[ 2- benzofurant] 4" - pi peridi ne]
hydrochl oride- - tert- Butyl 2-{[[6-chloro-3-(I H
,SFLspiro[Z-benzofuran-I,4'-pipfﬁ%ﬂ|n]-r yl carbonyl) -
| Hi ndol -1 -yl ] et hyl } nor phol i net 4- car boxyl ate
(prepared in exanpl e 247 above) was dissolved in a

Foluped? eendent tnectlte of pri<gER: Rfnghotsoy Sagfoi ot 1-1(6

cliloxa hig-imas!- ayﬂwb@j}dﬂ BHesp&O[ %bemﬁﬁhmﬂ[&-@lﬁe@lﬂlr&ﬂmhe preparation

ohhih SRR Birbed M SGRe POy s A Ry & chtoro-N.N-

(4hyl-4&6fardide Wk Elegtrophid adip lidle 2k8pound was obtained as a white powder.
2-[6-Chloro-3-(rH, 3Hspiro[ 2- benzofuran-1, 4" -pi peridin

Es'vis ¥/ S 8% Doyl i hyndot - Ty -

Example 208

1'-{[6-Chloro-1-(piperidin-1-ylcarbonyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4'-piperidine]

Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine] (the preparation
of which have been described in example 69) with commercially available piperidine-1-

carbonyl chloride as electrophile, the title compound was obtained as a white powder.
ES-MS m/e (%): 478.0 (M+H").

Example 209
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15

N-[ 2- (di met hyl am no) et hyl ] acet ami de A sol ution of
[6-chloro-3-(1 H

WO 37 8mies®[ 2- benzof uran- |, 1§§r| di n] - r - yl cap@®@DRP10)6/063846

| Hindol -1-yl] acetic aC|d (pr ar ed by treat ment of

dj aI t
SO R o G T b epiipds leonyD-1-
wi th bronpacetic acid at mrdobmyﬂ]ecqnar—:at ure in DW), EDC
( 1 eq), HBt ( 1 eq) and Et N( 1 eq) were stirred
together at roomtenperature in DVMF for 15 mn.
N, N- Di net hyl - et hane-1, 2-di a F (o 1eq) was added and
the solution stirred at roomzengperature for 16h.
Purification by prep. HPLC gav % of product. ES-M5
me (%: 495.6(MH +) . Exanpl e~3B0 2-[6-Chloro-3-(l H

, 3Hspi ro[ 2- benzof uran-1, 4" /nper kdi n] -r-yl carbonyl ) - |
Hindol -1yl] acetam de A® of [6-chloro-3-(1 H
, 3Hspi ro[ 2- benzof uran-1, 4' - pi idin]-r-ylcarbonyl)-

| Hindol-1-yl] acetic acid ¢prégpared as for
2-[6-chloro-3-(1"H, 3H spi ro[ 4- benzof ur anl
-piperidin] - |I'-ylcarbotw®) - | Hindol- 1-yl]
-N-[ 2- (di et hyl ami no) et hyl ' acet am de),
O (7-azabenzotri azol -
Foll/dv)mé\' &I;Nz %E:neNﬂ ﬂr%&ééd%?@t\hélé Hé&ﬁbé@h&%ﬁ%é&@&l&’@ﬂﬂlﬂﬁﬁéﬁ ®f 1'-[(6-

were stirred toge her at

¢ld@m Uérm@@lai er)@arb@nﬂHHDngE?obem.zsﬁwﬁmrl Akpawridinedithgpreparation
8WRRh Eha(fé b&D) ddsBrithidomaEm gﬁ%@%ﬁg C@tﬂﬁle}aﬁlysﬁjaﬂﬁﬁlé’ Bhloro acetic

stirred room tenperat ur Purifi"cation

pridpert- b{pn]ytps@q\a@ cleatvpdiilethe ditle pomEg.erfg)vnq @btpiogd as a Whlte solid.
424. 3(M+H +) . Exanpl e 251

ES-MS m/e (%): 481.3 (M+H").

Example 210

2-[6-Chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-indol-1-
yl]-N,N-dimethylethanamine

N
~N

Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine] (the preparation
of which have been described in example 69) with commercially available (2-chloro-

ethyl)-dimethyl-amine as electrophile, the title compound was obtained as a white solid.

ES-MS m/e (%): 438.4 (M+H").



2-[6-Cnhl oro- 3-(I "H, 3H spiro[ 2- benzofuran- 1, 4'
-piperidin]- |"-ylcarbonyl)- |Hindol-1-

w@ kdosMbdeds ( met hyl ami no) et hyl ] acl%qm deA sol ut i BOT/BP2006/063846

10

15

[6-chloro-3-(I H
, 3H spi ro[ 2- benzof ur an- | ZE e d| n]-r-yl carbonyl) -
I H i ndol - 1-yl ] acetl c aci &p@ ed by treatnent of
the sodiumsalt of -[ (6-chl or o-1 Hi ndol -
3-1y4{Dée@hbms}yl02-03;bl-$pipm{zﬁl— betezlof)+l HrinkdpW3-yHrpdon di-3H} spiro[ 2-
wi th bronoacetic aC|dqat roonkgl er tu]re in DVF),
O (7-azabenzotri azol f)lraﬁl RPIPCIRfne
t et ramet hyl ur oni um hexaf | uor ophosphat e (1.05 eq) and

Et N (1.05 eq) were stirred her at room
tenperature in dry DVF for n,° Comrercially
avai | abl e N-(2- am noet hyl) - yl carbam c acid

tert-butyl ester (1.5 eq) was add and the sol ution
stirred at roomtenperature then a sol ution of
HC (15 eq) in di oxane was @) d ard the sol ution
stirred for 2h. Evaporation“afid Ypurification by prep.
HPLC gave 37% of product. ES nme (%: 481. 3( MrH+)
Exanpl e 252 N-(2- Am noet hyl )§2-[6-chl oro-3-(l H

, 3H-spi ro[ 2- benzof uran-1, 4' -piperidi n]-ryl carbonyl ) -

| Hindol -I-yl]acetam de- - E spl uti on of
[6-chloro-3-(I H N

, 3H-spi ro[ 2- benzof uran-1, 4" -pi peridin]-r-yl carbonyl) -
| Hindol-1-yl] acetic acid (prepared by treatnent of
Folboveogiteregsadral mbeddurd Moac idsoribed hneu@beve, the alkylation of 1'-[(6-

%51%5{1()— gﬁflﬁg&ﬂ &p%’f‘g@@éf—gl{{gslbgg%ﬁéﬁ%ﬁﬂaﬁﬂ 1 p%eplgwfﬂtﬂeeg)reparation

ronoace erature
& phichZulye bzot désazbdd in- glanpi 6;9)I\rw1t];1 Nomumercially available 4-(2-chloro-

%%Ey&?a@%%é nd! Qa{rfilg] eylilg)%{d t%gtr @&W?g?&%%léc?fo%ﬂ? q?le ?1ﬁg compound

was obtained as a Whlte sohd after removal of the Boc protecting group under standard

conditions (TFA /dichloromethane, room temperature).
ES-MS m/e (%): 493.1 (M+H").
Example 212

1'-({6-Chloro-1-[2-(4-methylpiperazin-1-yl)-2-oxoethyl]-1H-indol-3-yl jcarbonyl)-3H-
spiro[2-benzofuran-1,4"-piperidine]

“%

1y
)

(@]

—Z
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together at roomtenperature in dry DVF for 15m n.
Commercial |y available N (tert-

wdioxywss bonyl ) -1, 2- di am noet 2@2? (1.5 eq) WwaBCHHE®A6/063846

and the sol ution stlrred at tenperature for 2h,

ol :
BN R T8 <P i e o PO PES o R AiHEton of 1106
ghlofd- i dahdar3- blycawb(myl] BHLSﬁlrgEZ/ber%%rmﬁ 1M’{p¢bw1ﬂmeﬂ:'($aé\/§reparatlon

e (9 7.4 MtH), .. Exanpl
Lo i hing S YD e TE 6L &P P SO BIEG pyoro-1-4-
hethmtipipelazin- 1 edhhaha@mensFaddduophilg théeitigeoerpalind was obtained as a
B,Llc%ce%%re I1l as described above, the al kylation of

¢hl orol H

[ ndol 3-yl)carbonyl]-3H spiro[ 2- benzofuran-1I, 4" -pi peri
BSMS m{p(@paded (Meiddhdi ng to exanpl e 69 above) wth
commerci ally avail abl e 2-chl oro-et hyl ani ne gave the
title conmpound in 11%yield. - me (%: 410.2( MtH
+) . Exanple 254 lg(am%‘?’efll%
2-[6-Chl oro-3-(rH, 3H spiro[ 2- benzof uran-1, 4" -pi peridin
] 2H'6-Ghloarbamthyl-3- (—LHrﬁdiblspiroy[IZ}benkbﬁmirhj/ Wepiparidiani lhelcarbonyl)-

[ h bed
above the al kyl arl DHBASFFR TRk p RS ' °°

i ndol - 3-yl ) carbonyl ] -3H spiro[ 2- benzofuran-1, 4" -pi peri
di ne] (prepared according eyanpl e 69) with
commercially available (2

gave the title conpound i oyield. ESS-MsS me (%:

424, 2( MFH +) o
s
N

Amide coupling according to general procedure I described hereinabove:

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

- Acid: 6-Chloro-1-dimethylcarbamoylmethyl-5-methyl- 1H-indole-3-carboxylic acid,
ES-MS m/e (%): 466.3 (M+H").
Example 214

1'-{[6-Chloro-1-(3-fluorobenzoyl)-1H-indol-3-yl]carbonyl }-3H-spiro[2-benzofuran-
1,4'-piperidine
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Exanpl e 255
2-[6-Chl oro-3-(rH, 3H spiro[ 2- benzof uran-1, 4' - pi peridin

w0 2007906588 bonyl ) -1 Hi ndol -1yl ] IS\I- nmet hyl acet anPGBEP2006/063846
I

Fol | owi ng the general pr oceduir'€°r11 as described
above, the alkylation of |'-[(6-chlorolH

i ndol - 3-yl ) carbonyl ] - 3H s [ 2-benzofuran-1|, 4" -piperi
di ne] (prepared accordi anpl e 69) wit h
commercially avail abl e 2-chl or o- - et hyl - acet am de

gave the title conpound in 199%yiqd, ES-Ms me (%:
438. 2( MtH +) . Exanpl e 256
" -{[6-Chl oro-I-(2-norphola=s¢ 4- hyI)-IH-indoI-S-yI]

car bonyl } - 3H spi ro[ 2- benzof n-1,4" -piperidine]

Fol  owi ng the general procedure)lll as descri bed
above, the al kylation of |- rol H

i ndol - 3-yl ) carbonyl ] - 3H spi rop2- of uran-1, 4' - pi peri
di ne] (prepared according to exXxanple 69) with

commercially avail abl e 4-(2-chl oro-ethyl)-norpholine
Bellkevin g ¢hd ganleml porgedurredVil s 503¢ripieé labo ve, theESyMBoniod 1'-[ (6-chloro-

RGBT 3B P g mipeyioing  pggied agsording to
poarontl) } w8H- sqnmrrm@éiallyb anaibibler éﬂﬂdqrdbeqzb}zie chidride] gave the title
IC:onInIé)ng:[]g the general procedure IIl as described

2bove, T he al kylation of |"'-[(6-chlorol H

ES-MS m/e (%): 489.4M+H").
Example 215

1'-{[6-Chloro-1-(2-fluorobenzoyl)-1H-indol-3-yl]carbonyl }-3H-spiro[2-benzofuran-
1,4'-piperidine

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with commercially available 2-fluorobenzoyl chloride gave the title

compound.
ES-MS m/e (%): 489.4(M+H").

Example 216



10

15

i ndol - 3-yl ) car bonyl ] - 3Hspi ro[ 2- benzof uran-1, 4' - pi peri
di ne] (prepared according to exanple 69) with

weoumeasal |y avail abl e 4-(3- cf}l99r 0- pr opyl ) - noP@hEP100€063846

gave the title conmpound in 52%’yield. ES-M5S nfe (%9:

9 H + anple 2 . .
oo R Bl o MBI 597  rghy Py iembo Ry (2R oruran-
onyl } - 3H spi r o[ 2- benzof ur anal-pipétidipieperi di ne] - D -

Fol | owi ng the general procedure Il as described

above, the alkylation of |'.-[(6-chlorol H

i ndol - 3-yl ) carbonyl ] - 3H spi|r o[ 2- benzof uran-1, 4' - pi peri

di ne] (prepared accordin exanple 69) with

commercially avail able 2: t hyl - oxi rane gave the
title conpound in 47% yi el S—NS me (%: 423.4(M+H

+) . Exanple 259
2-[6-Ch|oro-3-(rH 3H spiro[ 2-\
]-1"-ylcarbonyl)-I Hindol -d=uj
general procedure Il as desg
al kyl ation of |'-[(6-chl orolkH
i ndol - 3-yl ) carbonyl ]-3H spir
di ne] (prepared according to 69) with

commerci ally avail abl e 2-chl oro“ethanol gave the title
conpound in 47%yield. ESSMsS me (%: 411.4(MH +)
Exlaowah g tR68eneral procedure VII as described above, the acylation of 1'-[(6-chloro-

1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to

Fan-1, 4' - pi peridin
ol Follow ng the
[ bed above, the

of uran-1, 4' - pi peri

example 69) with commercially available 3,5-difluorobenzoyl chloride gave the title

compound.
ES-MS m/e (%): 507.4M+H").
Example 217

1'-{[6-Chloro-1-(2,3-difluorobenzoyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine

\/ cl

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with commercially available 2,3-difluorobenzoyl chloride gave the title

compound.



10

whenwzobdssan- | , 4' - pi peri di nej -

r-({6-Chloro-I-[(2-nmethyl pyridin-4-yl)methyl]-lHindo
-3-yl)carbonyl)-3H spirof 2-

§0||OMAng t he PETBPNG6/063846
procedure 111 as described ab&@ t he al kyl ati on of

F%9%$ c%f §¢ﬁk HT)SFLsplro[Z benzofuran-1, 4" -piperi

di ne] (prepared accordlng to exanpl e 69) Wi t h

4- chl or onet hyl - 2- net hyl - pyri di ne (described in WO
2006023707) gave the title conpound in 56%vyield.

ES-MS me (%9: 472. 2(MrH 4 §§?1 le 261
r-({6-Chloro-I-[(3S)- plperlglﬁ nmet hyl ] -1 Hi ndol -

yl }car bonyl ) - 3H spi r o[ 2- benzofuran |, 4" -piperidine] A

s d1-({oi@rowi- 14 (3e5-difluorophenyl)sulfonyl]-1H-indol-3-yl jcarbonyl)-3H-spiro[ 2-
r-[(6- chloro | H i ndol n,Xﬁ&%?ﬁQ elldSH-splro[Z benzof
uran-1,4' - piperidine ﬁ Epre ared’ accor di ing to exanple

69) in dry DMF was treated with NaH (1.1 eq) and

stirred for 10 mn at roomitenperature, then treated

with (S)-3-

nmet hanesul f onyl oxynet hyl

peri di ne-1-carboxylic acid
tert-butyl ester (1.1 eg P 2001278872) and stirred
atroomtemmrMUrefﬁrlo €n 70 for 4h.
Concentration and- o - treat$gnt wth excess HCO in
di oxane gave after purificatf
the desired product in 39%yi
464. 2(M+H +) . Exanple 2
, 3H spi ro[ 2- benzof uran-1, 4' Qiperidin]-r-yIcarbonyI)J
H i ndol -1 yl]

Following the general procedure VII as described above, the sulphonylation of 1'-[(5-
chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared
according to example 69) with commercially available 3,5-difluorobenzenesulfonyl

chloride gave the title compound.
ES-MS m/e (%): 543.3(M+H").
Example 219

1'-{[6-Chloro-1-(3,5-difluorobenzyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine
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- N- hydr oxyet han am ne A solution of the
[ 6-chl oro-3-(rH, 3Hspiro[ 2- benzoruran-1, 4" -pi peridin]-

wo 2007906588 bonyl ) -1 Hi ndol -1 -yl k%ﬁet al dehyde i nPOEEPLINGE63846

treated with KOAc (1.5 eq) and“hydroxyl am ne
hydrochloride (1.2 eq) and.stirred for 1 h at room
tenperature, then treated Wwth NaCNBH3 (1.1 eq) and
stirred at roomtenperatye~Nfor 5 h. Concentration and
purification by preparat
in 19%yield. ESSM5S me Y. A
263 N
"-{[6-Chloro-1-(tetrahydro- n-4-ylmethyl)-1Hin
dol - 3-yl ] car bonyl } - 3Hspi r o]
2- benzofuran-1, 4" -pi peridf
procedure |11 as described akoye,
-[ (6-chl orol H
i ndol - 3-yl ) car bonyl ] - 3H spi ra

ol | owi ng t he general
t he al kyl ati on of

of uran-1, 4" - pi peri

comerci ally avai |l abl e net hanesu
2- (tetrahydro- pyran- 4- yI) et hyl ester (described in

Eél 2004 20‘214}al g)g(\éc%@%%{_ @'_s) (liescr O;ﬁpn% L(I)g/g 2%‘2 aﬂs%t% fdl [ (6-chloro-
IH- 1(1{[@1—33!y1)mrb91hy11 BH SpBb[Wbﬁ)&K)ﬁﬁhndLM—p@eyid)n@t(mbiﬂeﬂ e¢ording to

ndoI %o@%} s bon m C E?lad/%ﬁ%ﬂle ,é’%giﬂﬁpf%’ﬁn@fl chloride gave the title

bmnﬁ@@mbhloro I-(pyrrol|din-3-ylnethyl)-lFLindoI-S-yI]
carbonyl } - 3Hspiro[ 2-benzofuran-1,4'-piperidine]in

MeRHk wBs 45 el eMifY, ad. H2CO (1.5 eq), AcOH
Example 220

1'-{[6-Chloro-1-(3-fluorobenzyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-1,4'-

piperidine

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with commercially available 3-fluorobenzyl chloride gave the title

compound.

ES-MS m/e (%): 475.4M+H").



(1.1 eq) and stirred for 15 mn at roomtenperature,
then treated with NaCNBH (1.1 eq) and stirred at room

w0 esopeoastire for |h. Concentratq’ozn and puri fi cetT/BP200§063846
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preparative HPLC gave the desitTéd product. ES-MS nife

(% : 464.2(M+H +) . Exanpl e, 265

f-[(6-Chloro-1-{[(3S)-I-metTNPK #%ri di n-3-yI]methyl}-I

H i ndol - 3-yl ) car bonyl ] - 3Hspi rof

2 belnaf (Bipimenly]-3- ylqar peryieb- nhal]ord\lHeilndbl ®yljodrbonyl}-3H-spiro[2-
-({6-chloro-1-[(39) ridi thyl]-1Hindol-3

-yI }carbonyl)-3Hspiro lfe[)fg@ Z‘P’uplé’érlaef pi peri di nej

in MOH was treated with ag. H2CO (1.5 eq), AcOH (1.1

eq) and stirred for 15 mn oom tenperature, then

treated with NaCNBH3 (1 1 and stirred at room

tenperature for 1h. ArC et wCand purification by

preparative HPLC t he ES-MS nfe (%:

478 2( M+H+) . Exanpl ¢
-{[6-Chloro-1-(pyrroli d| n- 3-

¢l Hindol -3-yl]

car bonyl } - 3H spi ro[ 2- benzaof - pi peri di nej

Fol | owi ng the general pr ocedur e |11 as descri bed
above, the alkylation of |'-[¢8=dnl orol H

i ndol - 3-yl ) car bonyl ] -3H—sp| ro\2- benzqf uran-1, 4' - pi peri

di ne] (prepared accordi ng toexamnpte W th

met hanesul fonic acid pyrrolidi re3-ydgpt hyl ester

(described in WD 9742189) gave the title conmpound.

ES-MS mfe (%9 : 450.2(MtH +) . Exanpl e 267

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-

1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with commercially available biphenyl-3-carbonyl chloride gave the title

compound.
ES-MS m/e (%): 547.4M+H").
Example 222

1'-{[6-Chloro-1-(3,5-difluorophenyl)-1H-indol-3-yl]carbonyl }-3H-spiro[2-benzofuran-
1,4'-piperidine

cl I\

Following the general procedure VI as described above, the arylation of 1'-[ (6-chloro-1H-
indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine] (prepared according to
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r-({6-Chloro-1-[(2S)-pyrrolidin-2-ylnmethyl]-lHindol-3
-yl }carbonyl)-3Hspiro[ 2- benzofuran-I, 4" -piperidine

w207 00de88) t he general pr ocedur 1l as descr i PEUEP2006/063846

above, the alkylation of - 3chIoroIH—

I%f&gngﬂlle gg* pa?g)gr%pl 1S 61]113 FII-H%I abls ge’g(_aqk?rp nozrgf%lgfgna otr?]nlc aeld avie the title
ocehpanesul fonic acid (S)-1-pyrrolidin-2-ylnmethyl ester
(described in Tetrahedron: Asymetry (1997), 8(13),

%égggﬁﬁéé? anppgtgggconpound. ES-MS nfe (%:

r-[(6-Chl oro- I-{[(ZS)-I-nethyIpyrrolidin-2-y|]nethy|}-
IH-indoI-3-y|)carbony|]-3kbpiro[
2 benzofuran |, 4" -piperidinel’ ({6 Chloro-1-[(2S)-pyrr
ir
G LRI o b g Bl B il o1
fornaldehyde (1. 05 eq.), aepedasliaeid (1.05 eq.) and
sodui m cyanobor ohydride (1.0 eq.) in MeOH at room
tenperature for 2h to give after purification by
preparative HPLC the titl npognd. ES-M5 me (9 :
464. 2( MtH+) . Exanpl e 26
-[(6-Chloro-1-{[(2R) -1 -nmethy
| H i ndol - 3-yl ) carbonyl ] -3Hspir
2 benzof uran-1, 4 plperldlne
-({6-Cnhl oro- I-[(2R) pyrr
3 yl }car bonyl ) - 3H spi r o 2-
(prepared according to ¢
for the preparation of N
-({6-chloro-1-[(2S)-pyrrolidin:2-ylmethyl]-IHindol -
3-yl }carbonyl ) -

yrnol i di n-2-yl]nmethyl}-

2=ybnmet hyl ] -1 Hindol -
offur an-1, 4' - pi peri di ne
re descri bed above

F

Following the general procedure VI as described above, the arylation of 1'-[ (6-chloro-1H-
indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine] (prepared according to
example 69) with commercially available 3-fluorophenylboronic acid gave the title

compound.
ES-MSm/e (%): 461.1(M+H").
Example 224

2-[6-Chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-indol-1-
yl]-1-(2-fluorophenyl)ethanone
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3H- spi ro[ 2- benzof uran-1, 4' - pi peri di ne using
nmet hanesul fonic acid (R)-1-pyrrolidin-2- ylnethyl

wesioenodesst ead of net hanesul fo?'toé_aci d PCT/EP2006/063846
r

(S)-1-pyrrolidin-2-ylnmethyl e ) was treated with a
37% aq. formal dehyde (1.05 eq. acetic acid (1.05
ed.) and sodui m cyanobor oiyehi de, (1.0 eqg.) in MeCH at
roomtenperature for 2ht e/after purification by
prep. HPLC the title conp ESA\MB e (%9:

464. 2( MtH+) . Exanple 270
N-{2-[ 6- Chl oro-3-(rH,3I—|-spiro[2-t5\' nzof uran-1, 4" - pi peri
di n] -r-yl carbonyl) -1 H i ndol -yl hyl Jacet am de- -
2-[6-Chloro-3-(1 H .
, 3H spiro[ 2- benzofuran-1, 4'

(1.05 eq) and triethylam ne®y-05 eq) in
di chl oromet hane under argon af room tenperature.for 2h
pr€p. HPLC the title

conpound. ES-M5S nfe (% : 452 H+) . Exanple 271

N-{2-[6-Chloro-3-(lI H
, 3Hspi ro[ 2- benzof uran-1, 4' - pi peridin]-r-yl carbonyl)-I
Fbllgwal the ¥nkedl ByddetBichangsadstamnanisdee, 2ht aiishtion f3*{{6-chloro-

?@@%@i‘%‘éﬂ{)?ﬂib%‘%ﬁbﬁﬂrsé’ﬁ-olz,'henzﬁﬁﬁé?'i1&'-ﬂqui-d\}l}e& APIsBg pegording to

EkanfpflOb9)| Wikl &3RRBATAINQ VARSI I-Bain@sl 1 Wt il 078 pYibeV) -efhiafl@ncgave the
(1.05 eq) and triethylamne (1.05 eq) in

HileHBPIHEL hane under argon at roomtenperature.to
give after purification by prep.
ES-MS m/e (%): 503.4M+H").

Example 225

1'-[(1-Biphenyl-2-yl-6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-

piperidine

Following the general procedure VI as described above, the arylation of 1'-[ (6-chloro-1H-
indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine] (prepared according to
example 69) with commercially available 2-biphenylboronic acid gave the title

compound.

ES-MS m/e (%): 519.3(M+H").



HPLC the title conpound. ES-M5 me (% : 488. 1( M+H+)
Exanpl e 272- - N-{2-[6-Ch| or - 3-(I H

WO 37 8mies®[ 2- benzof uran- |, ﬁggr i di n] -r-yl cap®DRPI0P6/063846
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Hindol - 1-yl] ethyl }- I\I-msth cet am de
N-{2-[6-Chloro-3-(I H

, 3H spi ro[ 2- benzof uran-1, Exaﬁpﬂ d| n]-r-yl carbonyl) -
Hindol - 1-yl] ethyl Jacetamide was treated with NaH

( 1'-08-Bighen yetyl{kciibroe il -in doled-yl) évbonyiHaH -spirghbatzofuran-1,4'-
roomtenperature for 2h to %%eve after purification by
prep. HPLC the title corrpo Ms nme (9:

466. 2( M+tH +) . Exanple 273
N-{2-[6-Chl oro-3-(rH, 3H spi
din]-r-ylcarbonyl)-1Hind
yl ] et hyl } - N- net hyl net hanes
N-{2-[6-Chloro-3-(1I H

, 3H spiro[ 2- benzofuran-1, 4" -
Hindol | - yl]ethyl}nethane
NaH (1.05 eq), Mel (1.05¢

<benzofuran-1,4'-piperi
O

fle was treated with
ryDMF under argon at

prep. HPLC the title conpound.
502. 1(MtH +) . Exanple 274 te
| O (rH, 34 spi ro[ 2- benzof
nyl) -3, 4-

di hydropyrazino[l, 2-a]in e-2(| H) - carboxyl ate

Following the general procedure VI as described above, the arylation of 1'-[ (6-chloro-1H-
indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine] (prepared according to
example 69) with commercially available 3-biphenylboronic acid gave the title

compound.
ES-MS m/e (%): 519.3(M+H").
Example 227

1'-[(6-Chloro-1-pyridin-2-yl-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-

piperidine

N

C|\Qfo

N
= N
.

To a solution of 1'-[(6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-
piperidine] (prepared according to example 69) in dry DMF was added NaH (1 eq) and
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a)
10-(2,2,2-Trifluoro-acetyl)-3, 4-di hvdro-| H pyrazi nor

wd 2@ abeeshdol e- 2- car boxylic alci'og_t ert-butyl eBCEEPIO6/663846

stirred solution of 0.21 m ( mrol ) trifluoroacetic

%%hégcrst%)l%ﬁ :ixgﬁgao?q}r&]dé%'rg%ﬁ Pehx?éﬁ%%tp?eapo% %rsnir?a% et(ijler{f1 ttreca)lted with 2-

Budrogtigide ¢1 5y mad iheeted la 14QFCnaalee midrosardaxadidton for 15 min,
i.d tert-butyl d | .utj f .0 m,,(1.63
PRt B rakinRe L B SRty MRl el o

stirring for 30 mn the reaction m xture was quenched

WB-tMiS st (Fomt 44k lWyliddDs sodi um hydr ogen carbonate

solution and extracted with dichl oronethane (2 x 100

m). The conbined organic | YIS 0er e dried over

sodi um sul fate, concentrated I'n vacuo and purified by

flash chromat ography (nheptane / ethyl acetate) to
di-vé-Cierd-i 4 pwidiorpplorethy1 0 1H88d gl-3-58e4rbasyl & 3Hi-gphto[ 2-benzofuran-
yellow solid. M5 nie (0/():1 k_‘ﬁig H. Tt 27). b)

3, 4-Di hvdro-I| H pyrazinori,’2- Prhdofe- 230- di car boxylic

acid 2-tert-butyl ester- - To a solution of 0.29 g

(0.77 mol)
I ) 8, 4i hydr o- | Hoyr azi no[
+tent-butyl ester in 7

10-(2,2,2-trifluoro-acet
|, 2-a] i ndol e-2- car boxyl i
m N, N-di net hyl f or manm de Wef e subsgquent|y added 0. 22
g (4.6 mmol ) sodium hydride (58%\/n oil) and a
solution of 0.070 M (3.9 Mol ) water in 1m

N, N- di et hyl f or mami de at rpe&mM\t enperdture. The
reaction m xture was diéI w tert-butyl nethyl
ether after 2 h and extracted 1M sodi um hydr oxi de
solution (2 x 30 m). The conbiklled aqueous | ayers were
acidified (pH 1-2) with 2 S ochloric acid at 0 0C
and extracted with tert-b{ityl|methyl ether (3 x 50

m ). The conbi ned organi cN rs were dried over
sodi um sul fate and concentrated in

o

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with commercially available 4-bromomethyl-pyridine gave the title

compound.
ES-MS m/e (%): 458.4M+H").
Example 229

2-[6-Chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-indol-1-
yl]-1-pyridin-2-ylethanone



vacuo to give the title conpound (0.21 g, 86% as a
light brown solid. Ms me (%: 315 (MH +, 100). c¢)

WO ervAsiess/l 1 O-d H PCT/EP2006/063846

10

, 3Hspi ror 2- benzof uran-1, 4' - p%&grldlnl-r yl car bonyl) -3
, 4- di hvdr opyrazi nori, 2- ali ndol e- 2(I'H)-carbox vliate To
a solution of 0.10 g (0.32
3, 4-di hydro-| H pyrazino[ |, 2-
di carboxylic acid 2-tert-butylYester, 0.066 g (0.35

nmol ) spiro[isobenzofuran-I(3 4' - piperidine] and

0.051 g (0.38 mmmol ) 1-hydroxyben2otriazole in 3.5 ni

N, Ndi net hyl f or mam de were added 0.073 g (0.38 mmol)

N- ( 3- di net hyl am nopropyl ) - N Ny l-aar bodi i m de
hydrochl ori de at room t enpetrs After stirring for

3 h the reaction mixturé& iTuted with saturated

aqueous anmmoni um chl ori de ¢ tion and extracted with
tert-butyl nethyl ether ( O m). The conbi ned

organi c | ayers were washed . sodi um hydr oxi de
solution ( 1 x 30 mM) and ws x 30 M), dried

over sodium sul fate, concent n vacuo and

purified by flash- chronatography (am nopr opyl nodi fi ed
silica gel, n-heptane / ethyl acetate) to give the

Follavang @rqagﬂmml @m@gﬁ‘regﬂl &3dgscraledaatiovghthe w&ylabm g9 I/ -di(6-chloro-

?ﬁ‘zigé&zé‘%ﬁrgﬁ@ opy az %%qz'o&irgﬁim}ifer%?&] l(br’e{aared according to
Soailc 49 brbnye) wBkHSpimGT b aEbler iomo4-pyridin-2-ylethanone gave

[ i.di ydrochlorlde Am xture of 0.095 g (O 19
ﬁ#@ﬁ%(?gﬁshggtyl 10- (1" H, 3H spi ro[ 2- benzof ur an-

ol e-2, 10-

ES-MS m/e (%): 486.4M+H").
Example 230

1'-{[6-Chloro-1-(pyridin-3-ylmethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine]

cl I\

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with commercially available 3-bromomethyl-pyridine gave the title

compound.



pi peridin]-r-ylcarbonyl)-3, 4-di hydropyrazino[l, 2-a]ind

ol e-2(I H) -carboxylate and 1.56 ml of a 1.25 M solution
w@boohgeliveshl oric acid (1.95 i n met hanol MEEEP2006/063846

stirred for 15 nin at 50 0C. ‘reaction m xture was

ntr to give the title conpound
%%E@%Hﬂﬁa&i %%%“as a‘'light yellow solid. MS nfe (9:
388 (MtH +, 100). Exanple 276
-[(2-N®thy|-|,2,3,4-tetﬂ%@yﬂM®ﬁ¥razino[I,2-a]indo|-
0-yl)carbonyl ] - 3Hspi ro[ 2- benzof uran-| - pi peri di nej

S AT T

ylcarbonyl) BFLsplro[Z-beMQqﬁpmahnH 4' - pi peri di ne]
hydrochl oride, 0.033 ml (0.24 nmmol) triethylam ne and
0.028 g (0.94 mmol ) paraformal dehyde in 2 m nethano
was heated at reflux for / . “Bhe reaction m xture
was cooled to 0 OC on an bath and- - treated
with 0.011 g (0.18 mmol) \sad cyanobor ohydri de.
After conpleted addition the m e was allowed to
warmto roomtenperature and stitXed for 2 h.
Quenching with water and di_Lution » £bh 2 M aqueous
sodi um car bonat e sol ution owed by extraction
wi t h di chl or onet hane ( 2CIx .\ The conbi ned organic
| ayers were dried over sodium Snffate, concentrated in
mat ogr aphy

[, n-heptane / ethyl
ound (0.036 g, 76% as
402 (M+H +, 100).

(am nopropyl -nodi fied sili
acetate) to give the titl
s an off-white solid. MS me

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with methanesulfonic acid pyridin-2-ylmethyl ester (described in WO
9955318) gave the title compound.

10 ES-MSm/e (%): 458.3(M+H").
Example 232

1'-({1-[(4-Benzylmorpholin-2-yl)methyl]-6-chloro-1H-indol-3-yl jcarbonyl)-3H-
spiro[2-benzofuran-1,4"-piperidine]



Exanpl e 277

r-[(6-Chloro-2-nethyl-1Hindol-3-yl)carbonyl]-3Hspiro
W 200nmo6688 ur an-1, 4' - pi peri di nﬁq a) PCT/EP2006/063846

(6-Chloro-1Hindol-2-yl)-neth 371 To a solution of

2.00 g (8.94 mmol) 6-chlorindol e-2-carboxylic acid

ethyl ester in 50 m dieth I were added 0.475 ¢

(12.5 mol ) lithiumalumn ide at 0 0C. The

reaction m xture was heated at ux for 45 mn and

guenched by consecutive additi 10 M water, 10 m

aqueous 2 M sodi um hydr oxi de_sol |on and 10 m water

at 0 0C. The aqueous Iay

tert-butyl methyl ether FB

organi c |layers were dried overnsodi um sul fate and

concentrated in vacuo to give tthe £rude title conpound

(1.64 g; 100% as a white solid.TMsymMe (%9: 180 (MH

+, 100). b) 6-Chloro-2-nethyl-I| dol e A solution of
1.60 g (8.81 mmol ) (6-chloro- | Hi ndol - 2-yl)-net hano
in5mM 1,2- dichloroethane waSsadded to a m xture of

80.0 m trifluoroacetic acidlg 32.0 m - -
triethylsilane at 65 0C. After mn, the reaction
m xture was cooled to roomtenperature and quenched

RHIldWiN LIRS genEhe ppbtchas Ianhy@dsa%ddOaMe,we tahg/1agiddi dfi 100(6-chloro-

.aquepus sodi ydr oxj lution (32 9 The .
g‘éd@&@é@@%ﬁ @Qﬂgg Fgﬁ'g {4 ¢! @?&lﬁ@ﬁ%f’mﬂred according to
eldafle 69 ¥itl2 08mHetciallhheatdines,ywrg@Rlotothayeh movsi@ine gave the
dried over, sodium sul fate and concentrated in vacuo.

#iecHBROWe was purified by flash-chromat ography

ES-MS m/e (%): 556.3(M+H").
Example 233

1'-({6-Chloro-1-[(1,4-dibenzylpiperazin-2-yl)methyl]-1H-indol-3-yl Jcarbonyl)-3H-
spiro[2-benzofuran-1,4"-piperidine]

% 3
Q}C’
al 7\

N

RO

10

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
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(am nopropyl -nodi fied silica gel, n-heptane / ethyl
acetate) to give the title conpound (0.39 g; 27% as a

wokioveosed id. MS me (% : 164 (MH +, 100). c)PCT/EP2006/063846

| - (6-Chl oro- 2- msthyI-IH-indoI' “yl)-2,2,2-trifluoro-et

%&%ﬁ?ﬂ ?Joléoa r?z thl ? Eil_ben oI C II?q]r %H:thrﬁl pipeﬁgzme (described in Journal of
Wediviire Ghtﬂnm (611999)), QI We 1 88 B U6 give3be ritle ¢@npoumbl )

trifluoroacetic anhydride. The reaction m xture was
t 2 M sodi um car bonate sol ution

?@?h@g(ﬁ &56% e%trlﬁact ed with dichloronethane (3 x
100 m ). The conbi ned organic |ayers were dried over

sodi um sul fate and concentlxatmgde 234 vacuo to give the
title conpound (0.57 g; 95% as an off-white solid. M5

T B S TP et gl st sgivol> benvofuran
sol ution of O. 57 g (2.2 rﬂrrﬁlr@lperldme]

| - (6-chl oro-2-rrethy| -lHindol-3-yl)-2,2,2-trifluoroeth
anone in 21.7 mM (86.8 mmol) agueous 4 M sodi um

hydr oxi de sol uti on was heateg
After cooling to roomte

was diluted with water angd=gxtyact\ed Wwth tert-butyl
nmet hyl ether (2 x 50 nml). aquebus | ayer was cool ed
to 0-5 0C, acidified (pH 1-2) w concentr at ed
aqueous hydrochloric acid sehuti opand extracted with

et hyl acetate (3 x 100 m) gonbi ned et hyl acetate
| ayers- - were dried over Jilum¥sul f at e and
concentrated in vacuo to give tRe title conmpound (0. 14

, 31% as an off-white soljd.
9, 31% WA\H
L

N

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69 above) with methanesulfonic acid pyrazin-2-ylmethyl ester (preparation
described in WO 2002064574) gave the title compound.

ES-MS m/e (%): 459.3(M+H").
Example 235

1'-{[6-Chloro-1-(pyrimidin-5-ylmethyl)-1H-indol-3-yl]carbonyl }- 3H-spiro[ 2-

benzofuran-1,4'-piperidine
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M5 nme (%: 208 (MH +, 100). e)
r-r(6-Chloro-2-nethyl-1Hindol-3-yl)carbonyll-3Hspiro

w0 200nm0668¢ ur an-1, 4' - pi peri di n%llTo a sol uti onrOIf/ER20061053846

g (0.19 muol) 6-chloro-2-neth ['Hi ndol e- 3- carboxylic
acid, 0.069 m (0.40 mmol) N, N-diisopropyl ethyl am ne
Hbenzot ri azol e-

nmol ) spiro[i sobenzof uran- I (3 ) pi peridi ne] at
roomtenperature. After stirring™or 1 h the reaction
m xture was quenched with fgreous sodi um

hydr oxi de solution (20 m) «

acetate (2 x 30 m). Thé&™cd ed) organic |layers were
washed with water (2 x 30 m) and brine ( 1 x 30 m),

dried over sodium sul fate and concentrated in vacuo.

The residue was purified Ny ash chromat ogr aphy

(n-heptane / ethyl acetat give the title conpound
(0.036 g, 49% as a white s8lid. MSsme (%9: 379 (MH

+, 100). Exanple 278

Fol{dwin§ Bhbgddierd] i ddetl uner bt di‘f)sbr)lmnﬂzdv]:; the adyttion 2B {6-chloro-

b L. .
SO T POt S B b R J-pingsidine) Gpreppred according o
xa@dle 969)0.vaB0 rﬁﬁﬁhhl)esulf(l)rllf_ acdldI p)érlm;(%in—S—)gmetl})f]l ester (preparation

- i ndol - 3- car bonyl ] -

e B S E Bt e i ey (8) T 1 mt dry
N, N- di net hyl f or mam de were added 0.004 g (0.08 mmol)
ESAMSIm/hysdy:i 459.3(BD-I%)in oil). After stirring for 20
mn 0.015

Example 236

1'-({6-Chloro-1-[(5-methylisoxazol-3-yl)methyl]-1H-indol-3-yl Jcarbonyl)-3H-spiro[ 2-
benzofuran-1,4'-piperidine]

O
N
Cl O
/]
N
Rea
/

O—nN

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with methanesulfonic acid 5-methyl-isoxazol-3-ylmethyl ester (described in
WO 2004092172) gave the title compound.

ES-MSm/e (%): 462.2(M+H").
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m (0.08 mmol) 3,5-bis(trifluoronethyl)benzyl brom de
were added. After stirring for 16 h the reaction

worore@ssvas quenched with wat ?rlgand ext r act edP@U/EP2006/063846

ethyl acetate (2 x 50 m). onbi ned organic | ayers
were washed with water (2 1n%%Yand brine (I Xx

30), dried over sodium sul X&fnéw concentrated in

vacuo. The residue was purified by flash

c hr drEb-adriaphis [ (Greyalppt @nd 2/methily |, 3axerdideyl) hethgl] vigl i 1-3-

title conpoun . 0 ;419 as white soli M5 nie

(o9 “o07 (rnicBatd Pl o8 ol i e

formula (I-f) Exanple 279

5-Brono-r- (| Hindol - 3- arhonyl ) spi ro[i ndol e-3, 4" -pip

eridin]-2(lIH)-one a)

5- Brono- 1|, 2-di hydro-

nel - "methyl A soluti

|, 2- benzo- 8- net hyl - 3, 8-di aza 4, 5] decane-4-one

(described in Organic Pre tions and Procedures

I nternational (1995), 27 4) (6.3 g, 29.1mol)

in CH3CN (100 m) and e m» was cooled to - 5 0C

and NBS (7.8 g, 44 mol) was slfow y added with

stirring. The reaction mxture Srstlrred for 3.5 h

at 00C. Sol vent was renoved by v Fu he residue was

purified by silica gel chromato y (2 - 20 %

MeOH di chl or onet hane) to give g of a solid. The

solid conpound was dissolved iM ethyl acetate (600 m)

and washed wi th saturated agueous NaHCO 3 sol uti on,

ﬂ&ﬂ(ﬁﬁné H?ezgge)al r(Eéééﬁ’férI"I‘f hso@es&flbédhﬁ)o%gl the erI{ila@ququBm chloro-
A? of esi red product

ave 4.
S il > 4Bl 20- o] B bpo . 1 4 idde) Ipeeped according to
%ﬂl;ﬁe 89 fBove) Wth methanesulfonic acid 5-cyclopropyl-2-methyl-oxazol-4-ylmethyl

ester (prepared herein) gave the title compound.

H i ndol e- 3, 4' - pi peri di

ES-MS m/e (%): 502.2(M+H").
Example 238

1'-({6-Chloro-1-[(1-methyl-1H-imidazol-5-yl)methyl]-1H-indol-3-yl Jcarbonyl)-3H-
spiro[2-benzofuran-1,4"-piperidine

K\N/>N

7/

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
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6.81(d, J = 8.2 Hz, IH), 2.93(m 2H), 2.67(m 2H),
2.41(s, 3H), 1.86(m 4H). b)

w®2@romwss , 2- di hydr o- 2- oxospi r%gal—i-i ndol e- 3, 4 PCT/EP2006/063846

/ - pi per| d| nel -r-cvano 5- Brono 2-di hydr o- 2 oxospi ro
3H e 3,1 4/ -

n erl |ne] met hyl
A0 B2” P o hERA RIS i ATEBY M R LSl cser
(/pre]jsaréd\lﬂaiy 1(112@12@1,0n2019ﬂfe msmhl)ercaaﬂlyr a)vmmlalblemSenatﬂm]rEH iibiéazol-4-yl)-
Q} § th ggted to rcﬁflux for 24h. The reaction

&oof &4"PA Ut ed with methyl ene chl ori de
(300 m ) and washed with 10 % aqueous K2CO3 sol ution
ESMS 00 %):) 46 1&4MerHHhe mi xture was dried (Na2SO ) and
concentrated, the residue was purified by silica gel
chromat ography (0 - 5% l\/b%-ﬁl/ J(ﬂ%@rorret hane) to give
the desired product as a soO akd 9 g, 82% . 1HNWR
(CDA 3, 400MHz) d 7.52 (d, J = 1.8Hz, IH), 7.37(dd, J
' {8Chiodo-8:[23-Hiethylispxaz6]l- &Bfl)mbthyl]-i:HSinﬂoll—&—yl}c&ﬂppnyl)-3H-Spir0[2-
3.83(m 2H), 3.41(m 0 . 2H).. 1.86(m 2H). c¢)
5- Bronospi rori ndol e- é’,%ﬁ%ﬁﬁﬁzaﬁe%@lﬂ%gz‘t‘lﬁ )-one- -
5- Brono- 1|, 2-di hydr o- 2- oxospi ro[ 3Hi ndol e- 3, 4
/-piperidine]-1 /-cyano (3. 10. 8 mmol ) was
suspended i n ethyl ene gl The m xture was
treated in NaCH (1.8 g,
for 15 min. It was dil uied
(500 M) and washed with 10% ag
The organic |ayer was dried 4&Hs
and residue purified by silj
MeOH di chl or orret hane) to®hi W tHe Slesired product as a
light ceramic white solid (1.8 g,N60%. M 256 - 258
C. 1HNWR (DVBSO-d 6, 400MHz) @10 6(br s, IH NH),
7.57(d, J = \ ]

;thylene chl ori de
&2CO (2 x 100 m.
and concentr at ed

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with methanesulfonic acid 3-methyl-isoxazol-5-ylmethyl ester (described in
Heterocycles, 23(3), 571-83; 1985) gave the title compound.

ES-MSm/e (%): 462.2(M+H").
Example 240

1'-({6-Chloro-1-[(1,5-dimethyl-1H-pyrazol-3-yl)methyl]-1H-indol-3-yl jcarbonyl)-3H-
spiro[2-benzofuran-1,4"-piperidine
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w@bkdo7/0dee88t(m 2H), 1.55(m 2H)

1.84Hz, IH), 7.36(d, J = 8.2Hz, IH), 6.79(d, J = 8.2

Hz, IH), 4.05 (br s, IH NH), 3.06(m 2H), 2.84(m

~133C NVR ( DMSO- BICBHEP2006/063846
100MHz) d 180. 93, 140.64, 13798 130.42, 126. 75,

113. 20, 111.45, 46.24, 40.92, 32.94. Anal.Calcd for

Ci 2H 3BrN2O C, 51.26; _H/4%6; N, 9.9. Found: C

50.87; H, 4.91; N, 9.
5-Bronmo-r- (| Hindol -3 ponyl)) spirorindole-3,4"-pip
eridinl-2(IH)-one Fol i
as descri bed above, the ac '
br onospi ro[ i ndol e- 3, 4' - pi | in]-2(1H-one with
| H i ndol e- 3-car boxyl i c cs
gave the title conmpound. ES-
Exanpl e 280
5-Brono-r-[(6-chloro-| Hindol - 3- rbonyl ] spiro[indo

l e-3,4" -piperidin]-2(IH-one- - Eall/ow ng the genera
procedure | as descri bed above, the\acyl ation of 5-
bronospiro[i ndol e-3,4" -piperidin]-2(lH-one wth

6- chl oro-1 H i ndol e- 3-carboxylic acid (preparation

Helssrihpeitt fdheeX pagetu 1Dy EYscrilg@vebovietht ialdygation of 1'-[(6-chloro-

g@gﬁg@gﬁ&)%ﬁ?ﬁ%@p%ﬁa&?ﬁ%ég@ %—E&%—Qipe%?nrgﬁ)l(greggred according to
Hample R%' Sjithr -thétha@gnizotic 2adiet hyldimbthiyndal pydasol-Bogmbthyl  ester
(oo ey o S5eBB e . SvaSAbl B iR H acid 1.5-dimethyl-
UENBf&lo]-Brdedy &tdr) abedaseild dathaldave, the acyl ation
ofrl?rR, 3R5 S)-I"-[(6-

ES-MS m/e (%): 475.2(M+H").

e (9%9: 424.3(MH +)

Example 241

1'-({6-Chloro-1-[(3,5-dimethylisoxazol-4-yl)methyl]-1H-indol-3-yl jcarbonyl)-3H-

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

cl /\

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with methanesulfonic acid 3,5-dimethyl-isoxazol-4-ylmethyl ester (prepared
by mesylation of the commercially available 1,5-dimethyl-1H-pyrazol-3-yl)-methanol)

gave the title compound.



chl oro-I Hindol -3-yl)carbonyl]-3",5 -dinmethyl-3Hspiro
[ 2- benzofuran-1,4"' -piperidin]- 3-one (described in WO

WO@RIBGBIS Wi t h | - benzyl - 2- met hy). - H i ndol e- 3- cBeHBR2006/063846

10

15

acid (preparation described i 1t§,=>'<anpl e 1), gave the

' oppouUNg. - me (%: 479.6(MrHt) . Exanpl es
g?‘%%ﬁ%%%ﬁs%f”@%t a (1-h) Exanpl e 282
r-[(6-Chloro-IHindol -3-yl)carbonyl]spiro[isoindol e-1,
4' - pi peridin]-3(2H) - one a)Example 242
Bi s-(2-chloro-ethyl)-carbamc acid tert-butyl ester To

a;s hQ . ' - ehl.ar hy

o Th Dl 0 Bl S BB L 8PS St ony 3
di -tert-butyl di casjpioratbenzofutidd-h#'-gpetidioeonet hane

were added dropwise 9.37 ml (67.2 mol) triethylam ne

at roomtenperature. After_stirring for 4 h the
sol vent was evapor at ed, e Pesidual oil was

d
redi ssolved in 300 nm @ met hyl ether and
washed with saturated aque Dni um chl ori de
solution ( 1 x 100 m) and ol x 100 m). The

conmbi ned aqueous | ayers we extfacted with tert-butyl

met hyl ether ( 1 x 200 gl1 onbi ned organi c

| ayers were dried over Sod fate, concentrated in
vacuo and purified by flash chijonat ogr aphy (n-heptane
/| ethyl acetate) to give the ti N\orrpound (9.6 g,

71% as a colourless oil. MS me (%186 (M CAH8+HH,

100). b) ©

4- ( 2- Brono- phenyl ) - 4- cvano- pi peri di ne-1| - car boxyric

acid tert-butyl ester A mxture of 4.50 g (23.0 mmol)
Belbrvany plire gopleend et aweil tirei leasadaciibed8aty ve,2h8 atkybitipn of 1'-[(6-chloro-

ﬁlg%iglgﬁ%&%@g@%%'—“%@%ﬁ?ﬁ%ﬁz%ﬁh&%ﬁ%Jp’i’be@iﬁid@] (prepared according to

example 69) with methanesulfonic acid 2,5-dimethyl-oxazol-4-ylmethyl ester (prepared
by mesylation of (2,5-dimethyl-oxazol-4-yl)-methanol, described in Organic Letters
1999, 1(1), 87-90) gave the title compound.

ES-MS m/e (%): 476.2(M+H").
Example 243

1'-({6-Chloro-1-[(3-fluorooxetan-3-yl)methyl]-1H-indol-3-yl jcarbonyl)-3H-spiro[ 2-

benzofuran-1,4'-piperidine]

cl I\
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aqueous sodi um hydroxi de sol uti on was heated at refl ux
for 10 mn. Thereafter 6.11 g (25.3 mmol)

whe®7@e8h! or o- et hyl ) - carbam ¢ Eld tert - but yl PEFERI006/063846

were added at room - tenperat The reaction

FUABHP G DR B Pbon byl o, R 5B oo

AHein éodt 3- &btarbmnyh] BH-dp@nof 2- bﬂthIfurﬂEtltWJplmidﬁre] (Brepark@Q@ccording to
Eiira” £5) SRT LB R 4 BYEP Rl e ar L g15599) e

ﬂmnnknbnqbeddln vacuo. The residual crude product was
purified by flash chr omat ogr aphy (n-heptane / ethyl

t|tIe compound (6.72 g, 80% as a
%%ﬁéﬁhﬁ% e (9%9: 265, 267 (M BOC+H +, 82,
100). c¢) 4 (2 Brono phenyl ) - pi peri di ne-1, 4-di car bo
cylic acid nmono-tert-but ylExastpde 244 nmi xture of 5.7 g
(15.6 Mo

acn&é%%@”@%@?e@@tﬂ SRR BB sl R eqgponyit-3n
aqueous hydrochlompuoﬁbbdusﬁhunnoﬁ;mmsuhmated at
reflux for 96 h. After cooling to roomtenperature the
reaction m xture was basified with 93.90 ml (1014

> m hydr oxi de sol ution
xqne. A sol ution of
fli car bonate in 50 ni
Q OC. After stirring
racted with

1, 4- di oxane was added quickly S
for 2 h the reaction m xture
tert-butyl nethyl ether (2 The conbi ned

organi c |l ayers were washed W sodi um hydr oxi de
solution ( I x 100 m). The conbiNfmed aqueous | ayers

were cool ed by the addition o 100 g ice, acidified
(pH 1-2) with ice-cold 2 Ma ous hydrochloric acid
solution and extracted with eth acetate (3 x 150

(@]

~

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with 1-bromomethyl-1-methoxymethyl-cyclopropane (described in WO
2001032633) gave the title compound.

ES-MS m/e (%): 465.5(M+H").

Example 245

(1-{[6-Chloro-3-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-1H-indol-
1-yllmethyljcyclopropyl)acetonitrile



10

m ). The conbined ethyl acetate |ayers were dried over
sodi um sul fate and concentrated in vacuo to give the

wo paozeoasespound (5.51 g, 92% 3’376\ i ght yel | onCEBP10d6/063846

M me (%: 382, 384 (M+H +, 100). d)
4-Azidocarbonyl-4-(2-bronD-phenyI) pi peri di ne-1| - car box
yh 'c acid tert-butyl esteyTo@a solution of 2.00 g
(5.20 mol)
4- ( 2- br ono- phenyl ) - pi pe , 4°3di car boxylic acid
nono-tert-butyl ester i [
added 0.76 m (5.73 mmol) 1-
chl oro-N, N, 2-tri net hyl pr openyFaqi
tenperature. After stirring
ni xture was concentrated®in N .
was redissolved in 26 mM dry N N
treated with 0.51 g (7.8 mMmp
stirring for 1 h the reactio
200 m tert-butyl nethyl ether d washed with 0.5 M
aqueous sodi um carbonate sol ution x 50 m). The

conmbi ned aqueous | ayers were extracted with tert- but yl

met hyl ether (2 x 100 m). The conbi ned organic Iayers
Teltcoving shegenaial provatere I ds dessiibadi jboandhb pikyéatipn ofxl'-$@-chloro-

Tl S5 QUL AP P R 0TI oy geona

asupld bghwithel-bovnswbihgl-cwjoprepancBubgmitrile (described in EP - 148004)
drjo- | H

g@%ﬁ@%ﬁ?@%ﬁﬂgﬁﬁg’l -pi peridinel-r-carbox vliate A

solution of 1.60 (3 91 nmol)

ESéé$dd@é%bo#¥Vihhﬂi)bronD phenyl ) - pi peri di ne-| car boxy

lic acid tert-butyl ester in 40 m toluene was stirred

o}
¢ at room

mn the reaction

he residual oi

i met hyl f or mam de and
ium azi de. After
xture was diluted with

at 90 0C for 1 h. The reaqg ure was
concentrated in vacuo and t e reS|due was redi ssol ved
in 40 dry tetrahydrofuran. Cooling of the sol ution

tol- d@@hdmowa@ ftetratoeet 26l pwian - W b < H-iaddl-8-ohicgbonyl)-3H-
4.6 m (7.8 r‘rm)l) flr_ﬁ? ﬂ)et?zo%t%ﬂllui 'p%]erﬁfmé]ert but y|

[ithiumin pentane.

S /\

o]

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with 4-(2-bromo-ethyl)-tetrahydro-pyran (described in US 2004220214)

gave the title compound.



cooling bath was renoved after 10 mn and the reaction

m xture was allowed to warmto 0 OC. After quenching
wowRdh/0asesd sat urat ed aqueous a ni um chl or i dePGDEP100©53846

the- o - mixture was extracted Wth tert-butyl methyl

5 e conbi ned organic | ayers were
%Rﬁ%%}&%% %PrgrgMJrﬁ:? x 50 m), dried over sodium
sul fate and concentrated in vacuo to give the title

conmpound (1.15 g, 97% asEmmﬁgwﬁ¢Nellom150Iid. ME m e
(9@ 247 (M CAH8+H+, 100)

{ ?Hgﬁg é;gjgh?la) 3% Blp%gesh'rm‘%] !)?nzgﬁ.\}_% ?yllleplperl%ln] 1'-ylcarbonyl)-

3 OXO 2, 3-di hyld- mdlol Hydjmetbylijm orpiaiih el carboxylate
-piperidine]-l'-carboxylate in 3.3 n

di chl oronet hane were added Q.25 m (3.3 mmol)

trifluoroacetic acid at rg yerature. After

stirring for 4 h the reacthga~wxture was diluted with

20 m aqueous 1 M sodi um hydr gxi de solution (20 m)

and extracted with ethyl aceta (3 x 50 m). The

conbi ned organi c | ayers weese d over sodiumsulfate

and concentrated in vacese e the crude title

conmpound (0.095 g) as a lig -IIom;solld. ME m e

(%9: 203 (MtH +, 100). g) 1'-[[(6-ChloTO

| H i ndol - 3-yl ) car bonvHspi rori soj le-1,4"-piperidinl-

3(2H)-one To a solution of 0.06 (0.31 mmol)

-chl oro-1 Hindol e-S-carboxylic adid in 3 n

di chl or onet hane were added 0. 04 (0.38 mol)

| -chloro-N, N, 2-tri net hyl propenyl anifne at room

tenperature. After stirring for 1 Ih the reaction

m xture was concentrated in vacuo. The residue was

redissolved in 2 m dry N, N-di nethyl f or mam de
Following the general procedure’ 111 as described above, the alkylatlon of 1'-[(6-chloro-

1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with 2-chloromethyl-morpholine-4-carboxylic acid tert-butyl ester
(described in WO 2006020415) gave the title compound.

10 ES-MSm/e (%): 566.3(M+H").
Example 248

1'-{[6-Chloro-1-(morpholin-2-ylmethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4'-piperidine] hydrochloride



Work0o¢ 006468 mol ) tri et hyl am ne i
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A sol ution of 0.062 g (0.31 mmol )
spiro[isoindol e-1,4"-piperidin]-3(2H)-one and 0.064- -
91 m dry PCT/EP2006/063846
N, N-di et hyl f or mani de was add room tenperature.
After stirring for 2 h the reactlon m xture was
guenched with 1M aqueous sgdr¥T Nydr oxi de sol ution (30
m) and extracted with ethyl acetBte (3 x 50 m). The
[ med with water (2 x 30
m), 0.5 Maqueous hydrochlorig acijd solution ( 1 x 30
m) and brine ( 1 x 30 m), i edy'over sodium sul fate
and concentrated in vacuo. /=& de product was
triturated in warm di etg ' f|‘?trated and dried
in vacuo to give the titleYcofgpoynd (0.031 g, 22% as
light brown solid with a purity”of approx. 80 % by
LCG.M5. Msnme (W: 378 (MH +|_10g). Exanple 283
2-{6-Ch| oro- 3-[ (3- 0Xx0- 2, 3-di hydrg-r Hyspi ro[ i soi ndol e- |
-piperidin]-1"-yl)carbonyl]-
I H-| ndol -1 -yl }-N-net hyl acet am de Tgola sol ution of 0.35
g (O 13 mol)
hl oro-1-neth Icarba | met hyl -1 Hi ndol e- Scar boxy
%?éﬁ Butyb, oés{[énc 1(090 M%%H)SPNOK@ QP 298 Ryt é’ﬂRﬂ‘?!déIHT hevlcarbonyl)
@HQn@e)loﬁill] ﬁleﬁgfl : ine-PredrboRARABYPAPhFdFA xample 247 above) was
- e

r amet hyl ur oni um hexaf | uor ophosphat e
ﬂﬁSOiV%m ar891umowéﬁﬁ%£%9q>f16rdiﬁa<ﬁw@%w il aeyn deropgalgre for Sh. A

quthJef]f PO oS MCI0(5 89 Md@loRhne Has RGN htd Mile 308k Q@Nfed for an
roomtenperature. After stirring for 2 h the

aféchté@riaé AN #f XQQIR CRE Ay e FYRRAT AN BAVG e dgsigd @rasdiict in quantitative
ﬁ@glwmg;&%)d%ggéyym (20 M) and extracted with

ethyl acetate (2 x The conbi ned organic | ayers
were washed with

Example 249

2-[6-Chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-indol-1-
yl]-N-[2-(dimethylamino)ethyl]acetamide

Cl /\

A solution of [6-chloro-3-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-
1H-indol-1-yl]acetic acid (prepared by treatment of the sodium salt of 1'-[(6-chloro-1H-
indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine] with bromoacetic acid at
room temperature in DMF), EDC (1 eq), HOBt (1 eq) and Et;N (1 eq) were stirred
together at room temperature in DMF for 15 min. N,N-Dimethyl-ethane-1,2-diamine (1



10

15

water (2 x 30 m) and brine ( 1 x 30 m), dried over
sodi um sul fate and concentrated in vacuo. The residue

wor®7pusss | ed by flash chronat %gpap PCT/EP2006/063846

(am nopr opyl nodified silica di chl or onet hane /

h [ h

g@fwasn gd%d A H#%E E‘it%re %éf%%%f}%%a %831“61%1’%%%@&“0“ by prep.
P®LCl gave 37% of product
- Chl oro-1 Hi ndol - S-y~car bonyy- | ~-di hydr ospi r of i soi ndol

I 2 tert-Butyl 2,3-dihydro- IH
-Spl rgI?él:g;? %Sr@hﬁii -piperidinel - |'-carboxylate To
a solution of 0.20 g (0.66 nmol) tert-butyl
3- oxo0- 2, 3-di hydro- | 7 H spi riefaimpdd 26dol el ,

-piperidine]- |I'-carboxylate in 6.6 m toluene were

4
gélj%g@ﬁgl‘rsul(?%gﬁc% Orﬁe“é&%zr? & rlgﬂ)%ﬁé% rja&r?nyl%ir%) Q%Iﬁqﬁ_ind(ﬂ_l_

stirring at refl ux for 5 ryllab@amndeture was cooled to
roomtenperature, treated with 1.5 m of nmethanol and
reheated to reflux for 15 nmn. The reaction m xture
was then concentrated in vac {ve the crude title
conmpound (0.23 g, 84.% as a el low solid with a
purity of 70 % by LC-M5. M5 ni 289 (MrH +, 83).
b) 2, 3-Di hydrospirorisoi ndol e-1, '
di hvdrochl ori de A sol ution of O.

i $0i ndol e-1, 4" -

tert-butyl 2,3-dihydro-I"'Hssgirofi
pi peridine]- |'-carboxytia @ 4. I (5.6 mol) of a
1.25 M solution of hydrochNg ¢c hcid in nethanol was
stirred at 50 OC for 30 mn. e reaction m xture was
concentrated in- - vacuo. e fesidue was triturated
in hot tetrahydrofuran, filyrated and dried in vacuo
to H,N

¥ (0.56 mmol)

A solution of [6-chloro-3-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-
1H-indol-1-yl]acetic acid (prepared as for 2-[6-chloro-3-(1'H,3H-spiro[2-benzofuran-
1,4'-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-yl]-N-[2-(dimethylamino)ethyl] acetamide),

O-(7-azabenzotriazol-1-yl)-N,N,N’ N’-tetramethyluronium hexafluorophosphate (1.05
eq) and EtsN (1.05 eq) were stirred together at room temperature in dry DMF for 15 min.
A solution of ammonia (5 eq) in dioxane was added and the solution stirred at room

temperature for 16 h. Purification by prep. HPLC gave 31% of product.
ES-MSm/e (%): 424.3(M+H").
Example 251

2-[6-Chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-indol-1-
yl]-N-[2-(methylamino)ethyl]acetamide
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WO ahoess H- i ndol - B- vDcar bonyl | ;.

give the title conmpound (0.15 g, 100% as a light
yellow solid. Ms nfe (%9: 189 (MtH +, 100). c) r-rC

5 h - di hydr ospi recT/ERI0n€las3846
le-1"~ -piperidinel To a solutlg of 0.10 g (0.51 nmol)
6-chl oro-1 H i ndol e-3-carboxylic_acid in 5 n
di chl or onet hane were added O.pP73h (0.56 nmol)
| -chloro-N, N, 2-tri net hyl prope am ne at room
tenperature. The reaction m xture”tas concentrated in
vacuo after 1 h. The residue was issolved in 2 m
dry N, N-di net hyl f or mam de.
(0.56 mmol)
2, 3- dlhydrosplro[|50|ndole
dlhydrochlorlde and 0.285 ni
in 2 mM dry N, N-dinethylfoo
tenperature. After stirringjJfor 16 h the reaction
m xture was quenched with aqueous sodi um hydr oxi de
solution (30 m) and extrlfacted with ethyl acetate (3 x
50 m ). The conbi ned organi€e | ayers were washed with
water (2 x 30 m) and brind ( 1 x 30 m), dried over
sodi um sul fate and concentrated in vacuo. The residue
Masolption f ole d6shlord-dsH' i AHewpa0Ogbaplwurga lehipipasidet |hnEndcarbonyl)-

LB LN g S SR AR5 B, 3 1
Bdahpiyb cadsnyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] with bromoacetic acid at
6- Chl | Hi ndol - 3- met ,
{iitbs pi (FBTREOHIol a1 . 4DMEN par ot me by ARa - Babi L N -
Rl urdn R0 h%x%hfyréi‘ﬁmfsﬁhite H1.05 eq) and Et3N (1.05 eq) were stirred

- spi rorisoi ndol e-| pi peri di nel -rcarboxvl ateTo a
together 8h r@qm(jelglpgra@JrG:]_lnocg‘yr,lﬁMl:) for 15min. Commercially available N-(2-

SRidoR{HyBONHGh §rchrbAmidPAdRE tdr db iyt &k 3G WaS BUBPMd @e solution

stirred at room temperature for 2h, then a solution of HCI (15 eq) in dioxane was added

I p&ridi nej
4 mmol ) triethyl am ne
de was added at room

and the solution stirred for 2h. Evaporation and purification by prep. HPLC gave 37% of
product.

ES-MS m/e (%): 481.3(M+H").
Example 252

N-(2-Aminoethyl)-2-[6-chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-
ylcarbonyl)-1H-indol-1-yl]acetamide



acid tert-butyl ester in 10 m N, N-di met hyl f or mam de
were added 0.054 g (1.1 nmmol) sodium hydride (50 %in

W@edoy/0ad68 oom t enperature. Aft ?‘rgzst irring for BOI/RPIV06/063846
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0.067 mM (1.1 nmol) iodonet hafé“were added. The
reaction m xture was quenched wth water after 1 h and
extracted with tert-butyl net her (2 x 100). The
conbi ned organi c | ayers were edowith water (2 x 50
m) and brine ( 1 x 50 m), drrie er sodiumsul fate
and concentrated in vacuo to give the title conpound
(0.32 g, 99% as light yellow solnwgd” Menfe (% : 317

(MtH +, 21). b) tert Buty! '-thy -2, 3-di hvdro- | H
-splror|50|ndole- , 4 p|p €1 Y0 | ' -carboxylate To
a solution of O. 10 g (0. 32 I tert-butyl

2- et hyl - 3- oxo0- 2, 3-di hydroe] ' Hspi r o]
i soi ndol e-1, 4" -pi peridine]-N~carboxylate in 3.2 m
t ol uene were added 0. 16 Hg;+0.32 mmol) of a 2 M

I

sol ution of borane dinet sul fide conplex in
tetrahydrofuran. After dng at reflux for 4 h the
reaction mixture was cool ed’to room tenperature,
guenched with 1.5 nl of methanol and reheated to

Aesolusion ol 16-chioro-37EL. 6Ha$pﬁlr06%rbﬁﬁ2>@tﬁmﬂ@- dyiperidin]-1'ylcarbonyl)-
PAGAAL L3S A AGBR0D UG ER AU % il bf £ (@¥ntoro- 11

omat O pt ane Ive

tnidpl-é- Y@Gﬁfb@aﬂ&%@smsﬂ enaﬁ%analsﬂ aplp¢rg€htle]yé/|lt olwogtﬂap‘ﬁlc acid at
NS e 03 (MtH ,
BRiE by feresttir | PP nsiaasapengouipal -l NN N -
feﬂlaﬁiet 10hiu®a Q}%Zafmoﬁr@plﬁ%phﬁf@'()l 05e&d)- zﬁﬂi FthN (1.05 eq) were stirred
h | -2, 3-di hydro-| ro[isol.nd

wg@ béfr TP éqmlperatea«? Hbslw Q&E ?Oﬁ 1pmyp. ﬁpmmer@sﬂwljible N-(tert-
BlitoRychrtmn yM 5,2l dikinh B8e@hndyids %%&rdd@e@‘&ﬂl(ﬂtﬂéhd{ﬁfo'ﬁasﬂﬁled at room
was stirred at 50 OC for 15 mn. he reaction m xtu

i eErhkedht fiatthen ¢ pplvlaRiyol HQhQSreé% iigxysaviiadde Yithe solution
§tiredl (Y aRIURAPSraBiOf] bk IMEE0h B9 prep. HPLC gave 39% of product.

ES-MS m/e (%): 467.4M+H").
Example 253

2-[6-Chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-indol-1-

yllethanamine

Cl
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solution and extracted with dichl oronethane (3 x 50
m ). The conbi ned organic |ayers were dried over

waG oai7inoGesll f at e and concentrat géln vacuo t o gPUBEEP16/063846

crude title conmpound (0.041 g)™as a pale yel | ow

hous SO|I (
FOROBRER 3 et rGaeSit 8 ol or g igfauiglpt g fip-chtoro-
diHaﬁm)lFbM)GaIme] éHI—spék’o{Z bermefuranl-l Inelpipkoidines @prepared aofording to
0. 04 O carboxylic
Sefits ibob Ty IR Sopfigviiafy PapdiS P 68 G e e e
aﬁnpwnkhnhﬂakpdﬂ,N,Z trlnethylpropenylanlne at room
tenperature. After stirring for 1 h the reaction
trated in vacuo. The residue was

éﬁsso g Eﬂﬂgﬁﬂiigry N, N- di et hyl f or mam de. A
solutlon of 0.041 g (0.20 mmol)
2- et hyl - 2, 3- di hydr ospi r o[lixaoiphci2iide- | , 4' - pi peri di ne]
and O. 043 m (0.31 nmml) triethylamne in 1m dry

f t . , e
s Eh T S TS By SR PR, Fpip AR LFRELEMIP1H indol 1
quenched wi t h 1M aqueqlisNsocthylethapdmaxd de sol uti on (30
m) and extracted with ethyl acetate (3 x 50 m). The
conmbi ned organic |layers were washed with water (2 x 30
m) and brine ( 1 x 30 m), g—ever sodium sulfate
and concentrated in vacuo. The rgesi e was purified by
fl ashchr omat ogr aphy ( n- hept ane acetate) to
give the title conmpound (0.022 g as an off-white
solid with a purity of approx by LC-MS. M5 nle
(%9 : 380 (M+H +, 100).
gener al fornula (1)

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with commercially available (2-chloro-ethyl)-methyl-amine gave the title

compound in 42% yield.
ES-MS m/e (%): 424.2(M+H").
Example 255

2-[6-Chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-indol-1-
yl]-N-methylacetamide



10

wherein Ais selected fromthe follow ng groups (a),
(b), (c), (d), (e), (f), (g) and (h): (h)- D1/4 -

wobereodgess n (a) the dotted I|n922| s either nil BECT/BP2006/063846

doubl e bond; Rl is H, or is G* -alkyl optionally
substituted by CN, or is aryl, 5 or 6 nenbered

het eroaryl or sul fonyl aryl W .re optionally
substituted by one or nore -(CH 2) m Ra
wherein Ra is: CN, ORl, NRIW 3 6 cycloal kyl, 3 to
7 menber ed- het er ocycl oal kyl (3 compound 261),
aryl, or 5 or 6 nenbered heteros whi ch are
optionally substituted by one or npre B, or is -(CH 2

(CO -Rb or -(CH 2),,-(SO2 @i n Rb is:
Ci _6-al kyl, G -6-al koxy! /y§l oal kyl , - (CH
2) m NRnRl v, N

.

_NH

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with commercially available 2-chloro-N-methyl-acetamide gave the title

compound in 19% yield.
ES-MS m/e (%): 438.2(M+H").
Example 256

1'-{[6-Chloro-1-(2-morpholin-4-ylethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4'-piperidine]

Cl /\

C ;
o
Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to

example 69) with commercially available 4-(2-chloro-ethyl)-morpholine gave the title

compound in 50% yield.



NR1R11, C3-6-cycloalkyl, 4 to 7
nmenber ed- het erocycl oal kyl, aryl, or 5 or 6 nenbered
whedoenasss/| which are optional I%Ssubst i tuted bRCDRPR2006/063846
nore B, or Rl and R3 together “‘@ith the indole ring to
[ th a ed forma 5 or 6 nenbered
ﬁg'tl\ggg%ﬁlg%ba{@ﬁk}ﬁwi h can be substituted by =0,
C(OOC 1-Cal kyl or Cl-6-alkyl; R2 is one or nore of
H, OH halo, CN, nitro, CExangl&3d7 optionally
substituted by - NRnRlv, G _6-al koxy, -OCH

2- l L-0x r 0.

or BrEoE T g R R R D D R BN SR>
they are attached; Rdenmofttanetrd'isipliddiag] or is -(CO-R

C, wherein Rc is: Cl-6-alkyl, -(CH 2VNR 1R11, -(CH
2)n-NRMRI v, 5 or 6 nenbered heterocycl oal kyl

optionally substituted by C kyl, or is C - -alkyl

or aryl, which are optionall uhgTituted by

hal 0, -Q(CO)-C 1_6-al kyl, or by-MA(CO R d, wherein Rd

is Cral ky! optionally substitut\ed by hal o

o

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-

1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with commercially available 4-(3-chloro-propyl)-morpholine gave the title

compound in 52% yield.
10 ES-MSm/e (%): 494.6(M+H").
Example 258

1'-{[6-Chloro-1-(oxiran-2-ylmethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine]

Cl

/|
OWJ
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or nitro, or Rd is aryl or a 5 or 6 nenbered
heteroaryl, which are optionally substituted by hal o,

wWoRdor 006688 - al ky! or - -hal oal k?@ R4 is one orPODER2006/063846

H, halo, G - -aIkyI or - -alk

d b di
BRDbL Moty RioeRloertP sl s ORaRSHRbndy tafig-chtoro-
aHtladdille?dyl)&Efb0135/1]-I3H€§p116{Bbktyzloﬁnanar@-lp;lpeﬁ'ﬁme?, (pfepared according to

)%angarl%/l é9)R§v1 S (iqnbrPerCBlﬁ)é\I &leﬁers ?gﬁ%m&&y@_@ra@ %VC the title
t@ahpourdNp ANRRLyRAd, C _6-al kyl optionally substituted by
CN, halo or C _6-al koxy, C _6-al koxy, G -e-hal oal koxy,

B "4V Iyt )O-C 1 6-alkyl, -C(O NRLR11, -
§§3@§L&2| ky"'f(Mf% )2-G_6-al kyl . -S(O) 2- NRLRLL,
(CR"RI v) n- phenyl, or (CRMRIv)n-5 or 6 nenbered
het eroaryl wherein the phdimmpde23 or 6 nmenbered
heteroaryl noiety is optionally substituted by one or

?f&ﬁﬁ#&?&%i—é}{l‘if E&%ﬁrloff-gg&‘@ [} 1104“&3 pﬁ&lcﬁﬁﬂi‘ yyl&%éﬁﬁ} 1 M%ndol-1-

substituted by CN, halo or yd]]:t}ﬁnohl koxy, - -al koxy,
G - -hal oal koxy, C3_6-cycloalkyl, -C(OOC 1_6-al kyl,
- C(O-NR 1R11, -C(O-C 6a|ky| -S(0O 2-C _6-al kyl,
-S(0O 2- NRLR11 ; Rland R11 \ C1- 6- al kyl,

C _6-alkyl-NRmMRlv, -(COO -ajkyl, -C(O-NR nRl v,
-(O) -

'opti onal l'y

Cl /\

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with commercially available 2-chloro-ethanol gave the title compound in
47% yield.

ES-MS m/e (%): 411.4M+H").
Example 260

1'-({6-Chloro-1-[(2-methylpyridin-4-yl)methyl]-1H-indol-3-yl jcarbonyl)-3H-spiro[ 2-
benzofuran-1,4'-piperidine]
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G _6-alkyl, -S(O2-C _6-alkyl, -S(O2- NRnR v or OH;
R111 and R1V are Hor Cl-6-alkyl; mis 1 to 6; nis
w@e@740668% wel | as pharmaceut i kl y accept abl ePGHEPR06/063846
t hereof. 2. Conpounds of the'gg eral formula (1)
according to claim1l1, wherein Ais selected from(a),
(b), (c¢), (d), (e), (f), ( ) and wherein Rl is
H, or is G- -alkyl option stituted by CN, or
is aryl, 5 or 6 nenbered heteéer or sul fonyl aryl
whi ch are optionally substitute one or nore B, or
is -(CH 2)mRa wherein Ra isgs: - DO - CN, NRLR11,
C3-6-cycloal kyl, 3 to 7 JuEy eterocycl oal kyl
aryl or 5 or 6 nenbered hele whi ch are
optionally substituted by oneM#nore B, or is -(CH 2
(CO -Ro or -(CH 2),,-(S2xRb/ wherein Rb is:
G -6-al koxy, NRIR11, [

—

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with 4-chloromethyl-2-methyl-pyridine (described in WO  2006023707)
gave the title compound in 56% yield.

ES-MSm/e (%): 472.2(M+H").

Example 261

1'-({6-Chloro-1-[(3S)-piperidin-3-ylmethyl]-1H-indol-3-yl Jcarbonyl)-3H-spiro[ 2-

benzofuran-1,4'-piperidine]

A solution of the 1'-[(6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-
piperidine] (prepared according to example 69) in dry DMF was treated with NaH (1.1
eq) and stirred for 10 min at room temperature, then treated with (S)-3-
methanesulfonyloxymethyl-piperidine-1-carboxylic acid zert-butyl ester (1.1 eq) (JP
2001278872) and stirred at room temperature for 16h then 70° for 4h. Concentration and
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4 to 7 menbered- heterocycl oal kyl, aryl, or 5 or 6
nmenber ed heteroaryl which are optionally substituted by

wonm7oneesdre B, or R1 and R3 tg%gt her wi th theP@TEP1086/063846

ring to vvhi ch they are attached”forma 5 or 6 nmenbered

tero oaI k can be SH bsti t =0 :
EE exg?sé I? %fxegle agaRfe er@urlﬁcagﬂe%rprﬁ%%rgtnéef HPLC the
&bsu&-lprdthﬂcom 39% @ekall kyl opti onal |y substituted by -NR
nRlv, Cl-6- alkoxy; R3is H or is halo or is -(CO-R

i rerd . Re i s+, Gh=6-al kyl -(CH 2VNR 1R11, -(CH
%M&ﬁ%) 40231\/{3+%nghber ed heterocycl oal kyl
optionally substituted by Cl-6-al kyl, or is Cl-6-alkyl

or aryl, which are optiondidaspnpda®8t i tuted by hal o, R4
isis one or nore of H halo, or Cl-6- alkoxy

%t)d 8HI%H>>§ §ﬁ' %p%of? bQ ogd’anolréh p\é\ﬁ %E?’ y)(lga&f)gﬁgﬁ? 1H-indol-1-

dIOX rld oge rrn
whi ch they are attachgldiNR5dnosy¢ﬁhmanamyl H;

Cl /\

NH
HO”

A solution of the [6-chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-
ylcarbonyl)-1H-indol-1-yl]acetaldehyde in MecOH was treated with KOAc (1.5 eq) and
hydroxylamine hydrochloride (1.2 eq) and stirred for 1 h at room temperature, then
treated with NaCNBHj3 (1.1 eq) and stirred at room temperature for 5 h. Concentration

and purification by preparative HPLC the desired product in 19% yield.
ES-MSm/e (%): 426.1(M+H").
Example 263

1'-{[6-Chloro-1-(tetrahydro-2H-pyran-4-ylmethyl)-1H-indol-3-yl]carbonyl }-3H-
spiro[2-benzofuran-1,4"-piperidine]
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R7 is Hor -SO2-R wherein Re is Cl-6-alkyl or aryl; R8
is Hor G-e-alkyl; Xis CH2 or CO B is halo, CN,

WORE;7/066686- al kyl optionally su?a# tuted by CN BCT/EP2006/063846

Cl- 6- al koxy, C1-6- al koxy, al oal koxy,
C3-6-cycl oal kyl, -C(O O C 1-6-al kyl,

- (CRnRI v) n- phenyl , wherein enyl is optionally
substituted by one or nore ytuent (s) sel ected
fromthe group consisting of! | 6y C1-6-al kyl

optionally substituted by CN or\_hglo, Cl-6-al koxy;
Rland R11 are H, Cl-6-alkyl, C 6Yal kyl -NRTR v,
-(COOC 1-6-al kyl, -C(O)- O- G _6-al kyl,
-S(0 2-CG _6-al kyl or -S(0O RLV or OH R111 and
R1V are H or Cl-6-al kyl; -to 6; >nis 0 to 4
as well as pharmaceuti cal IyA ac¢eptabl e salts thereof.
3. Conpounds of the generifal Jormula (1) according to
claim1l or 2, wherein A § ected fromthe follow ng
groups (a), (b), (c), (d) and (e); and RL is H, or is

opt i onal IWS tut %v S.
bloyiie Mle el ooy siiarifarye afistaliofif -1 (-chtoro-
O]Hhh@@l% bMCE&U@LS}ﬂ] BHt@dromlba%ﬁﬁﬁnJIW@l&ndﬂfe] i(prepfrett according to
ample 6&5“ wit Commer01ally available methanesulfonic acid 2-(tetrahydro-pyran-4-
yD)-ethyl ester (described in US 2004220214) gave the title compound in 55% yield.

ES-MS m/e (%): 465.2(M+H").
Example 264

1'-({6-Chloro-1-[(1-methylpyrrolidin-3-yl)methyl]-1H-indol-3-yl jcarbonyl)-3H-
spiro[2-benzofuran-1,4"-piperidine]

—
N,
¢}
N O

A solution of 1'-{[6-chloro-1-(pyrrolidin-3-ylmethyl)-1H-indol-3-yl]carbonyl}-3H-
spiro[2-benzofuran-1,4"-piperidine]in MeOH was treated with aq. H,CO (1.5 eq), AcOH
(1.1 eq) and stirred for 15 min at room temperature, then treated with NaCNBH;3 (1.1 eq)
and stirred at room temperature for 1h. Concentration and purification by preparative
HPLC gave the desired product.

ES-MS m/e (%): 464.2(M+H").



CN, OR1, NR1R11, C3_6-cycloalkyl, 4 to 7

nmenber ed- het erocycl oal kyl, aryl, or 5 or 6 nenbered
whedoenasss/| which are opti onaIRIb% substitut ed bRCDRP2006/063846

more B, or is -(CH 2)n-(CO-RFEF -(CH 2)n- (SR) - Ry,

wherein Ro is: G _6-al kyl ,. 0 -6- oxy,

C3-6-cycl oal kyl, -(CH 2) m%ﬂﬁﬁ%/,%sklMML

C3_6-cycloal kyl, 4 to 7 menbered- heterocycl oal kyl,

af [ (p-@rloty- o[ (BS)rnizelydpli phed ar Dal]plethyh)- th-iad @-3-yl)carbonyl]-3H-

optionally substitute one _or re B. gr Rl and R3
together with the ﬁpﬂ{é)g%'gg%oﬁﬁa{lbl’%l%%%%éy ar e
attached forma 5 or 6 nenbered heterocycl oal kyl which
can be substituted by (CO; R2 is one or nore of H,
OH, halo, CN, nitro, C*-alky! optionally substituted
by - NRnRl v, G _6-al koxy, -O CHe2-C2_6-al kenyl ,

benzyl oxy, or two R2 may form afh oxo or di oxo bridge
together with the indole ring whi ch they are
attached; R3 is H, SN

5 A solution of 1'-({6-chloro-1-[(3S)-piperidin-3-ylmethyl]-1H-indol-3-yl}carbonyl)-3H-
spiro[ 2-benzofuran-1,4"-piperidine] in MeOH was treated with aq. HoCO (1.5 eq), AcOH
(1.1 eq) and stirred for 15 minat room temperature, then treated with NaCNBH; (1.1 eq)
and stirred at room temperature for 1h. Concentration and purification by preparative
HPLC the desired product.

10 ES-MSm/e (%): 478.2(M+H").
Example 266

1'-{[6-Chloro-1-(pyrrolidin-3-ylmethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-

benzofuran-1,4'-piperidine]

cl 7\

15 Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
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or is halo,- o - or is -(CO-R C, wherein Rc is:
G _6-al kyl, -(CH 2VNR 1R11, -(CH 2)n-NRMRlv, 5 5 or 6

worouheoass het er ocycl oal kyl optignal ly substit uP€EPR2006/063846
o))

G- -alkyl, or is G- -aIkyI ‘draryl, which are

optiQn ub |tut 0 - Cl, 6-al kyl r .-
BOMEL B B e el el PR hsofea m wo
2389t ptvedhdtidanopdindr nitro, or Rd is aryl or a 5

or 6 nenbered heteroaryl, which are optionally

E{ﬁgh}/g fﬁ? ﬁ%%@iﬁi* nitro, C*-alky! or - -haloal kyl;

|s one o of H hal o, Cr-al ky! or - -al koxy or
two R nmay forman oxo or dioxo bridge together with
t he phenyl ring to which tlepnpde27attached; R5 is H,
G _6-al kyl or aryl; 5R6isHor Cl-6-alkyl; R7 is H

or { ; -

o - R Sl A G S B oot
haI o or G _6-al koxy, Mangﬁﬁla:iﬂed)ﬂyplp@rldmehal oal koxy,
C3-6-cycloal kyl, -C(OOC 1_6-alkyl, -C(O NR1R11,

C(O-GCG _6-alkyl, -S(O2-C _6-alkyl, -S(O 2- NRLR11,
(CRMR v) n- phenyl , or

O

cl /\

N

o

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with methanesulfonic acid (S)-1-pyrrolidin-2-ylmethyl ester (described in
Tetrahedron: Asymmetry (1997), 8(13), 2209-2213) gave the title compound.

ES-MS m/e (%): 450.2(M+H").
Example 268

1'-[(6-Chloro-1-{[(2S)-1-methylpyrrolidin-2-ylJmethyl }-1H-indol-3-yl)carbonyl]-3H-
spiro[2-benzofuran-1,4"-piperidine

Cl

N / o
(3~

N
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0O (CRMRIv)n-5 or 6 nenbered heteroaryl wherein the
phenyl or 5 or 6 nenbered heteroaryl noiety is

w@pio7oo@Es y substituted by one_gg?_m)r e substi t PETEPR)6/063846
n

sel ected fromthe group consi g of: halo, CN

S oS PR DRl S IRt P B S oD Sf-spiror2.

B zbfurye] gaplpetidineGy0) @eded withad B, ag. God)alddhyNIRTRO3 eq.), acetic

S5L Pl i Pl AR AR cher

for COLOee afiergducificatio ) rephitatiiil MPLEG itle &mBowaldky|
-S(02-C _6-alkyl or -S(0O2- NRIURLV ; R111 and R1lV
[l B liz+mis 1 to 6; Onis Go 4; as
§é$4§%268%27%§2%§¥#g3lly acceptabl e salts thereof. 4.
Conpounds of the general fornmula (1) of claiml to 3,
wherein A is selected fromxahwlgeGups (a), (b), (c),
(d) and (e); and RL is Hor, 5 G- -alkyl optionally

gﬁg&%t@%%-@%’% ) -&ret%fyrfoﬁiﬁ-éiﬁjorﬁnéjﬁgll}-gF{’-gl?i"ro}’-ﬁ-y‘i’)rcarb%nyl]-3H-

ere t'eroa or, su
spiro[2-benzofuran-1,4"-piperidine

Cl

N
4

/Yo

1'-({6-Chloro-1-[ (2R)-pyrrolidin-2-ylmethyl]- 1H-indol-3-yl Jcarbonyl)-3H-spiro[ 2-
benzofuran-1,4"-piperidine (prepared according to the procedure described above for the
preparation of 1'-({6-chloro-1-[(2S)-pyrrolidin-2-ylmethyl]-1H-indol-3-yl}carbonyl)-
3H-spiro[2-benzofuran-1,4"-piperidine using methanesulfonic acid (R)-1-pyrrolidin-2-
ylmethyl ester instead of methanesulfonic acid (S)-1-pyrrolidin-2-ylmethyl ester) was
treated with a 37% aq. formaldehyde (1.05 eq.), acetic acid (1.05 eq.) and soduim
cyanoborohydride (1.0 eq.) in MeOH at room temperature for 2h to give after
purification by prep. HPLC the title compound.

ES-MS m/e (%): 464.2(M+H").
Example 270

N-{2-[6-Chloro-3-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-1H-indol-
1-yl]ethyl Jacetamide
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-(CH 2)mRa wherein Ra is C3_6-cycloalkyl, 5 or 6
nmenber ed- het erocycl oal kyl, aryl, or 5 or 6 nenbered

whedoenasss/| which are optional Igé?subst i tuted bRCDRPR2006/063846

nore substituents selected fronrthe group consisting
of : halo, CN, Cl-6-alkyl, Cl-6-al koxy,

Cl- 6- hal oal koxy, -C(O O C 1-6-al k nd phenyl
optionally substituted by hal o, '
- hal oal kyl or G -6- alkoxy, -(CH 2)"™NR]R" or, -(CH
2)n-(CO-R b, wherein Rb K I S

nmenber ed- het er ocycl oal kyl ;
hal o, CN, nitro, Cl-O alky -
2-C2_6-al kenyl , benzyl oxy, q?1 )2 R2 may form an oxo
or di oxo bridge toget ' he ondol e ring to which
they are attached; R3 jig Hor, halo or, -(CO-R C
wherein Rc is Cl-6-alkyl'® 5 or 6 nenbered
heterocycloalkyl optionally substituted by Cl-6-a]kyl,

II6 @ﬂét)rl%o% gﬁ:i %gﬁZﬁfﬁng%fuB&ll @ Cf%%ﬁll&?f grcﬁﬁlbonwjlgfr]indol— 1-
ki}etm(mlm@s tmh@riemﬁl a@tylghlmd@(hqu) apt trmﬁlaquuyme (1.05 eq) in
gf(lﬂﬁ’)tr ﬁl&hgg%ﬁﬂd&%gof bt %)tn{ Qem? eatjﬁge for ﬁr % yg% ai@er5plﬂ{ﬁcat10n by

ere eteroaryl, ich opticonal |
prebsHPLUttealtiflg cdvap@indni t ro, Cl- 6- aIkyI or

Cl- 6- hal oal kyl ;
ES-MS m/e (%): 452.2(M+H").

1- 6N8 koxy, -O CH

Example 271

N-{2-[6-Chloro-3-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-1H-indol-
1-yl]ethyljmethanesulfonamide

O=T=O

2-[6-Chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-indol-1-
yl]Jethanamine was treated with mesylchloride (1.05 eq) and triethylamine (1.05 eq) in
dichloromethane under argon at room temperature.to give after purification by prep.
HPLC the title compound.

ES-MS m/e (%): 488.1(M+H").

Example 272



10

15

R4 is one or nore of H, halo, Cl-6-alkyl or
Cl-6-al koxy or two R4 may form an oxo or di oxo bridge

wo ogebbess Wi t h t he phenyl ring 2§g_wm ch they aPE@I/EP2006/063846

attached; R5 is H, Cl- -alkyl aryl; R6 is Hor

| - l ot SeH or s S2-R wherein Re.is..Q.e-al k .
et T A ot R DB f e Rub L F B 11-indor-
G -e-al kyl or -(CO O-Wlelh@}-al-kyihylaeetamide to 6; n is O
to 4; as well as pharnaceutically acceptable salts
thereof.- - 5. The conpounds of formula (I- a)
according to any one of clains 1 to 4: wherein the
dotted Iine is either nil or a dou bond and Rl to
R6 are as defined in any one of cl l1to 4. 6. The
conmpounds of fornula (1-a) accordi claimb5,
wherein: the dotted line i$\either \—or a doubl e
bond; RlL is H or is G- -al al |y substituted
by CN, or is sulfonylaryl, )m Ra wherein

Ra is: ORl, CN )\
N/\/N

N-{2-[6-Chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-indol-
1-yl]ethyl Jacetamide was treated with NaH (1.05 eq), Mel (1.05 eq) in dry DMF under
argon at room temperature for 2h to give after purification by prep. HPLC the title

compound.

ES-MS m/e (%): 466.2(M+H™).

Example 273

N-{2-[6-Chloro-3-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-1H-indol-
1-yl]ethyl}-N-methylmethanesulfonamide

~ V&
O//S\N/\/N Y4 Y

N-{2-[6-Chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'"-piperidin]-1'-ylcarbonyl)-1H-indol-
1-yl]ethyl}methanesulfonamide was treated with NaH (1.05 eq), Mel (1.05 eq) in dry



NR1R11, C3_6-cycloalkyl, 3 to 6

nmenber ed- het erocycl oal kyl, aryl or 5 or 6 nenbered
whedoena@sy/ | whi ch are optional |y _substituted bRCDRPR2006/063846

nore B, or is -(CH 2 (CO-Rb, wherein Rb is:

R R R A ST
thettittrahlppusdbst it ut ed by one or nore B, R2 is one or

nore of H, halo, Cl-6-alkyl; R3is H or is Cl-

al i 1 8\ +R C, wherein Rc is: Cl-6-al kyl- -
E?én}igl’%eﬁfﬁ&@fl((@ﬁu)s is one or nore of H, halo, or -
-al koxy optionally substituted by OH or two R4 may
forman oxo or dioxo bridd&xampyeRHer with the phenyl
ring to which they are attached; R is H R6is H B

S - A Ll u I.tut ed r
Is gﬁ%{ggl)a&t%o%ﬁ ig%ix-gg&%??oeh%ﬁﬁd 1, 39P5 LA 99 RSy 613 4-

dihydropyrazinol[1,2-a]indole-2(1H)-carboxylate

a) 10-(2.2.2-Trifluoro-acetyl)-3.4-dihvdro- 1H-pvrazino| 1,2-alindole-2-carboxvlic acid
tert-butyl ester

To a stirred solution of 0.21 ml (1.5 mmol) trifluoroacetic anhydride in 7 ml 1,2-
dichloroethane was added at 0 °C a solution of 0.37 g (1.4 mmol) 3,4-dihydro-1H-
pyrazino[ 1,2-aJindole-2-carboxylic acid tert-butyl ester and a solution of 0.23 ml (1.63
mmol) triethylamine in 3 ml 1,2-dichloroethane. After stirring for 30 min the reaction
mixture was quenched with saturated aqueous sodium hydrogen carbonate solution and
extracted with dichloromethane (2 x 100 ml). The combined organic layers were dried
over sodium sulfate, concentrated in vacuo and purified by flash chromatography (n-

heptane / ethyl acetate) to give the title compound (0.288 g, 58%) as a light yellow solid.
MS m/e (%): 369 (M+H", 27).

b) 3.4-Dihvdro-1H-pyrazino[ 1,2-alindole-2.10-dicarboxvlic acid 2-tert-butvl ester

O

OH

AL

O
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6- hal oal koxy, C3-6-cycloal kyl, -C(O O C 1-6-al kyl,
-(CRnRI v) n- phenyl, wherein the phenyl is optionally

WG aw3nodess ed by one or nore sukbﬁéltuent(s) sel BCT/BP2006/063846

fromthe group consisting of Cl- 6- al kyl

B0 oS o, p B B0 2P Y B BB 9155 4-dinyaro-1H-
Pﬁ@@le[@ Zaﬁnﬁilkquarboi@@ ach @irt-Bupl ks]d:r i0r7 OHN, metﬁﬂﬂormamlde

fer b€kt P2 146 By bodiPu gk Tadlep i) u sotuion
meomnpmmdm@f whier inul ml N, Nadlmﬂgdfbﬂnatgldemt edcan mrﬁpemature The
Bdgﬁtbaneléixtﬂlg Ws%&l?l%dtw%ﬂk S tkfrﬁghi‘xﬂ gfmérl aﬁte L agd gg%?cteed with 1M
vdtiwh hydroxidd sohalony 2swdtshil)t Thecbhlyinod &qlwouﬁtuyas were acidified (pH
E;ﬁ th&j@ﬂtf(‘i iﬁ%ﬁ%% %rOQ? %%g%cte%wﬁtgqﬁré] %g‘géyl ether (3 x 50
rn(]X CD)h@cﬁnﬂblﬁedabﬂgymcamﬂ:rthwemydmdp@vw radiliyn Su.lﬂt'o’d aidit@dtentrated in
Pty B e licke oun T b v o and o

are H
MSm/e (%): 315 (M-H*, 100).

¢) tert-Butyl 10-(1'H.3H-spiro[ 2-benzofuran-1.4"-piperidin]-1'-vicarbonvl)-3.4-
dihvdropyrazino[1,2-alindole-2(1H)-carboxylate

| o}
K/N\([)l/o%

To a solution of 0.10 g (0.32 mmol) 3.,4-dihydro-1H-pyrazino[1,2-a]indole-2,10-
dicarboxylic acid 2-tert-butyl ester, 0.066 g (0.35 mmol) spiro[isobenzofuran-1(3H),4’-
piperidine] and 0.051 g (0.38 mmol) 1-hydroxybenzotriazole in 3.5 ml N,N-
dimethylformamide were added 0.073 g (0.38 mmol) N-(3-dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride at room temperature. After stirring for 3 h the reaction
mixture was diluted with saturated aqueous ammonium chloride solution and extracted
with tert-butyl methyl ether (2 x 50 ml). The combined organic layers were washed with 1
M sodium hydroxide solution (1 x 30 ml) and water (1 x 30 ml), dried over sodium
sulfate, concentrated in vacuo and purified by flash-chromatography (aminopropyl-
modified silica gel, n-heptane / ethyl acetate) to give the title compound (0.097 g, 63%) as
a light yellow solid.

MS m/e (%): 488 (M+H", 81).



mis 1 to 6; as well as pharmaceutically acceptable
salts thereof. 8. The conpounds of fornula (I-a)

w@ewanakiessy to clains 5 to 7, e| n sai d conpRCTEB2086/@53846

10

15

sel ected fromthe group consi |ng of :

r-[(l-benzyl - 2- nethyI-IFL| dol 5 )carbonyl]splro[lnd
ene-|, 4' - pi peridi nej; %l I%e%
2-nethy|-|FLindoI-s-yI)carbonyI] 2 3 di hydrospiro[in
tl'e(162,3,4 &trah pdpeyiadino¢] 2-alihde (O-Fcldoz yl)-3H-spiro[ 2-benzofuran-1,4'-
IH-|ndoI-3-y|)carbony££mgh&%ﬁhyrogﬁoﬂﬁe - pi peridine]; -

r-[(2-methyl -1 Hindol -3-yl)carbonyl]spiro[indene-1,4"-
pi peri di nej];
r-[(6-chloro-1Hindol-3-yl) onyJ ] spiro[indene-1, 4" -
pi peridine]; and
| ' -f Co-chl oro-1 Hi ndol - S-y~car y-1"-di hydrospirofin
dene-|~' -piperidine]. 9. The conpounds of fornul a
(I-b) accordlng to any one of clainms 1 to 4: wherein

3 asS Xtefi ned in any one of
gs of formula (I-b)
according to cIa|n19 whetei W RL i s H or is G-
-al kyl optionally substituted bynitCN, or is
sulfonylaryl, or is -(CH 2)mRa whef®in Ra is: OR CN,

A mixture of 0.095 g (0.19 mmol) tert-butyl 10-(1'H,3H-spiro[2-benzofuran-1,4'-
piperidin]-1'-ylcarbonyl)-3,4-dihydropyrazino[ 1,2-a]indole-2(1H)-carboxylate and 1.56
ml of'a 1.25 M solution of hydrochloric acid (1.95 mmol) in methanol was stirred for 15
min at 50 °C. The reaction mixture was concentrated in vacuo to give the title compound
(0.084 g, 100%) as a light yellow solid.

MS m/e (%): 388 (M+H", 100).
Example 276

1'-[(2-Methyl-1,2,3,4-tetrahydropyrazino[ 1,2-a]indol-10-yl)carbonyl]-3H-spiro[ 2-
benzofuran-1,4'-piperidine]

A solution of 0.050 g (0.12 mmol) 1'-(1,2,3,4-tetrahydropyrazino| 1,2-aJindol-10-
ylcarbonyl)-3H-spiro[ 2-benzofuran-1,4'-piperidine] hydrochloride, 0.033 ml (0.24
mmol) triethylamine and 0.028 g (0.94 mmol) paraformaldehyde in 2 ml methanol was

heated at reflux for 1 h. The reaction mixture was cooled to 0 °C on an ice-water bath and
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NR1R11, C3-6-cycloalkyl, 3 to 6
nmenber ed- het erocycl oal kyl, aryl or 5 or 6 nenbered

whedoenasss/| which are optional I%subst i tuted bRCDRPR2006/063846

nore B, or is -(CH 2 (CO-Rb, whHerein Rb is:

G 2t N, AR AR AR aiion

thetmanat wis slidyatdi tb wiaed tbyo@necroperamread] stiRed for dheQoenching

?\ﬁfl gyagc}trl%llﬁlfl ’dlﬂgbgtil gf%?%aalqiﬁ&u:s sﬁlgbl:?aﬁb(ﬁgartq sisoiqti%wa}s followed by
Gitradtiah kyth didhThiohretdRERL X 50 iR The combined arpaniolagerefvetd, dried

hal or -.-alk ti | | bst it ut OH
o e e Bt R B A aBY SRR iy
{dneinpprepyl-moditgd tsicivpelcin htpraye Asteylaicttaeh edgivicitBledpmpound

' -SO 2-R.wherein Re is G- -alkyl or aryl; B
@Oir%g%%ﬁf a@%’-wahltl%??ﬁ ptionally substituted by CN or
- -al koxy, - -alkoxy, Ci-

MS m/e (%): 402 (M+H", 100).
Example 277

1'-[(6-Chloro-2-methyl-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-
piperidine]

a) (6-Chloro-1H-indol-2-vl)-methanol

/[ I 1' LOH
cl N
H

To a solution of 2.00 g (8.94 mmol) 6-chlorindole-2-carboxylic acid ethyl ester in 50 ml
diethyl ether were added 0.475 g (12.5 mmol) lithium aluminum hydride at O °C. The

reaction mixture was heated at reflux for 45 min and quenched by consecutive addition

of 10 ml water, 10 ml aqueous 2 M sodium hydroxide solution and 10 ml water at 0 °C.
The aqueous layer was extracted with tert-butyl methyl ether (3 x 100 ml). The combined
organic layers were dried over sodium sulfate and concentrated in vacuo to give the crude

title compound (1.64 g; 100%) as a white solid.
MSm/e (%): 180 (M-H*, 100).

b) 6-Chloro-2-methvl-1H-indole

I T 1
Cl N
H

A solution of 1.60 g (8.81 mmol) (6-chloro-1H-indol-2-yl)-methanol in 5 ml 1,2-

dichloroethane was added to a mixture of 80.0 ml trifluoroacetic acid and 32.0 ml
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6- hal oal koxy, C3-6-cycloal kyl, -C(0)0-C 1-6-al kyl,
-(CRnRI v) n- phenyl, wherein the phenyl is optionally

WG aw3nodess ed by one or nore sukb%gituent(s) sel BCT/BP2006/063846

fromthe group consisting of: o, Cl-6-alkyl

ional ly. s t~tuted CN or  hal Cl- 6- al koxy:
BRGNS o 32y MBS gt e 28Uy i) §R%00ted 1o room
teO(pSyat@elatit qhdaghed wWBhGyat2e. Thebpll wasl adjustédHo RLDbY thedddition of
R1V are H or, Cl1-6-al kyl. : i to 6; njis o 4. as. .
RS Sl Cocdy misutlcally Lernudiiraliq witn ten-
Bingl oetpodethds (& J00rmi| @h¢ bempined cogaiintiyto vedraidnied over sodium
e M) SufiopFheinptar®l Wik Ebalr RO SHEDAn el Satography
Gyt in opud@iplyy me d et i silich edl, Byhapitgncar cthyrazetate) 3o tgiserths title compound

C fromthe oup consisting of: halo, CN,

@é%g,gﬁ%la,sa&z lt%-s%lgtoxy, Cl- 6- hal oal koxy, -C(O O C
1-6-al kyl and phenyl optionally substituted by hal o,

MS mic@h o abk(M-Idt, 100). 6- al koxy, or is -(CH 2) 11
-NR1R11, or is -(CH 2)n-(CO-R b, wherein Rb is aryl

g)r 1—?6—%10@0@%&1rv?—‘¥Hhi‘ﬁhgf— 9—%}6%,?,Qlt]ﬁﬁlloro—ethanone

O

Cl

Ir=

To a solution of 0.38 g (2.3 mmol) 6-chloro-2-methyl-1H-indole in 20 ml 1,2-
dichloroethane at 0 °C were added 0.35 ml (2.5 mmol) trifluoroacetic anhydride. The
reaction mixture was quenched with aqueous 2 M sodium carbonate solution after 30
min and extracted with dichloromethane (3 x 100 ml). The combined organic layers were

dried over sodium sulfate and concentrated in vacuo to give the title compound (0.57 g;
95%) as an off-white solid.

MS m/e (%): 260 (M-H", 100).

d) 6-Chloro-2-methyl-1H-indole-3-carboxvlic acid

)

OH

Cl

Iz

A solution of 0.57 g (2.2 mmol) 1-(6-chloro-2-methyl-1H-indol-3-yl)-2,2,2-trifluoro-
cthanone in 21.7 ml (86.8 mmol) aqueous 4 M sodium hydroxide solution was heated at
reflux for 45 min. After cooling to room temperature the reaction mixture was diluted
with water and extracted with tert-butyl methyl ether (2 x 50 ml). The aqueous layer was
cooled to 0-5 °C, acidified (pH 1-2) with concentrated aqueous hydrochloric acid

solution and extracted with ethyl acetate (3 x 100 ml). The combined ethyl acetate layers



whi ch are optionally substituted by one or nore B, or
is -(CH2 (CO -Rb wherein Ro is NRIR11 , R2 is Hor
wh2000/00d888 i s H or Cl-6-al kyl ; %SOI s H or hal o; PERGEPB0A63846
R7 is Hor -S®-R wherein Re i€'G _6- al kyl or aryl; B
subst i tuteqhg

%lgreh le@ %NHZ 1%%‘1biul%ltea %{rf(o )% rtlcleo ra%gd%]/lg lvgglllcr(gg( §1ve ¥1t19¥0mp0und
CB14%6¢, By &) @aahik yit; whie(s0)idD- C 1_6 al kyl ,
- (CRnR v) n- phenyl, wherein- DD - the phenyl is
iy ed by one or nore substituent(s)
R@%@%ﬂ?@ ?9%@Q%%é géoup consisting of: halo, G -
-aIkyI optlonally substltuted by CN or halo -

5 E%egaﬁjtyl mis 1 to 6ﬁ n |e'0 to 4; as mell ae
utically acceptable salts thereof 12. The
compounds of fornula (1-b) according to any one of

claims 9 to 11, wherein said nds are sel ected
fromthe group consisting of:
r-[(l-benzyl-2-nmethyl-1Hindo - %arbonyl]-l-(nethy

| sul fonyl)-I,2- dihydrospiro[inddle-3B,4'-piperidine];

N
[ j\—/[ Yo
|
Cl N
H

To a solution of 0.040 g (0.19 mmol) 6-chloro-2-methyl-1H-indole-3-carboxylic acid,
0.069 ml (0.40 mmol) N,N-diisopropylethylamine and 0.061 g (0.19 mmol) 2-(1H-
benzotriazole-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate in 1 ml dry N,N-

10 dimethylformamide were added 0.036 g (0.19 mmol) spiro[isobenzofuran-1(3H),4’-
piperidine] at room temperature. After stirring for 1 h the reaction mixture was
quenched with 0.5 M aqueous sodium hydroxide solution (20 ml) and extracted with
ethyl acetate (2 x 30 ml). The combined organic layers were washed with water (2 x 30
ml) and brine (1 x 30 ml), dried over sodium sulfate and concentrated in vacuo. The

15 residue was purified by flash chromatography (n-heptane / ethyl acetate) to give the title
compound (0.036 g, 49%) as a white solid.

MS m/e (%): 379 (M-H", 100).
Example 278

1'-({1-[3,5-Bis(trifluoromethyl)benzyl]-6-chloro-2-methyl-1H-indol-3-yl Jcarbonyl)-3H-
20 spiro[2-benzofuran-1,4"-piperidine]



r-{[6-chloro-|-(3-fluorobenzoyl)-IHindol-3-yl]carbony
[ }-1,2- dihydrospiro[indol e-3,4'-piperidine];

\N¢2MW@G%&hloro | -(2- quorobenzg%i)-lFLindoI-s-yﬁyEHumeB&m

10

15

“- pi peridine] ;
nzoyl ) -1 Hindol - 3-yi ] car
-3, ¢ - pi peridine];

yl'}-1,2- dihydrospiro[indol e-
r-{[6-chloro-1-(3,5-difluorob
bonyl }-1,2- di hydrospiro[ing
-{[6-chloro-1-(2,3-difl uorqben aol)-lk+indol-3-yl]ca
rbonyl}-l 2- di hydrospiro[indol@E-3 - pi peri di nej;

-({6- chloro I-[(3 5-di fl uorop e- I)sulfonyl]-lkklndo
I-3 yl }carbonyl) -1,
dlhydrosplro[lndole 3 4' —pirperi ding] ;
2-[6-chloro-3-(I, 2-di hyd $pi ro[ i ndol e- 3, 4" - pi peri
din]-1" -ylcarbonyl)-lkw
| -(3,5-difluorophenyl)ethanons;
2-[6-chloro-3-(l,2-dihydro-rk+s
din]-1"-ylcarbonyl)-I|H ndol- 1-
| - (3,4-difluorophenyl)ethanonej
2-[6-chl oro-3-(I, 2-di hydr o- rFLspkro[lndoIe 3,4" -piperi
din]-I -yIcarbonyI)-IHlndoI 1-yl] -

(2- quorophenyI et hano , .

EO [aesomoar% 003 dig 3@ Qﬁorﬁ}’@ﬁog F (& phiory-Pringhy: Bl4ndefi3dpgarbonyl]-
anSbIrb 2- Mé&z@ﬁﬁ@ﬁ%'@—pﬁﬂéhﬂﬁféﬂ -(5iy 1] mt My NNONefiRtSiBARamide were

Pdde{l[dé)oéhﬂ QR ooy sorinm had a0 iy ofl AlKa stiringyfpy ggpin 0015
BOYbS Mm@ 3GLEYEHASRHLARIHYNBEAR Biohid® WeRS dddle@EAfier stirring for 16

h the reaction mixture was quenched with water and extracted with ethyl acetate (2 x 50

p[ iFndol e- 3, 4' - pi peri

ml). The combined organic layers were washed with water (2 x 30 ml) and brine (1 x 30),
dried over sodium sulfate and concentrated in vacuo. The residue was purified by flash
chromatography (n-heptane / ethyl acetate) to give the title compound (0.020 g; 41%) as

a white solid.
MSm/e (%): 607 (M+H", 100).

Examples of compounds of formula (I-f)

Example 279
5-Bromo-1'-(1H-indol-3-ylcarbonyl)spiro[indole-3,4'-piperidin]-2(1H)-one

a) 5-Bromo-1,2-dihydro-2-oxospirol 3H-indole-3.4’-piperidine]-1'methyl

Br

N
\

A solution of 1,2-benzo-8-methyl-3,8-diazaspiro [4,5] decane-4-one (described in
Organic Preparations and Procedures International (1995), 27(6), 691-4)(6.3 g, 29.1
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13. The conpounds of formula (l1-c) according to any
one of clains 1 to 4:- - wherein RLto R4 are as

waledo7nedss n any one of clains 324|tzo 4. 14. The PONPPUNEE63846

of formula (l-c) according to“faim 13, wherein Rl is

H, Ny 1N ¢ opt | I ubsti t.uted hy,

ondl 1 xR, 1B ) p 2 MR T SR eh L B o i R 7.8 2,44
wim @dh was dowpt dddadimlith ssibisg. iThetreddtioy noinaire wasstireedBfor 8t5 h at 0°C.
LS. - (CH 2)m wherein,Ra i.s: OR1 L. NRLR11

B3t ol PO I Y ey " il St S Rl gromatography (2
ardil % odeGHAficiBorvandleseyl thegier 6ag WIf avsolah Hieesolid compound was
189 S e AR 0D gD e BAGFPeRiefieg Faudt NS, sotuion,
deeb ENedOhetBapeydboalfkit soaentl in wicud gave 8.2neIEdIE% pdf the desired
heteroaryl which are optionally substituted by one or
PﬁﬂdgCtB, or R1 and R3 together with the indole ring to

which they are attached forma 5 or 6 nenbered
HenytR gDIQR) 400MELI & R.5¢ah T bel .8 Blrs 1 H),m35dddy =09 and 8.2 Hz, 1H),

6.81(d, J= 8.2 Hz, 1H), 2.93(m, 2H), 2.67(m, 2H), 2.41(s, 3H), 1.86(m, 4H).

b) 5-Bromo-1,2-dihvdro-2-oxospiro[ 3H-in dole—3,4/—piperidine] -1’-cvano

Br

\
CN

5-Bromo-1, 2-dihydro-2-oxospiro [3H-indole-3, 4-piperidine]-1’-methyl (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,CO3
solution (2 x 100 ml). After the mixture was dried (Na,SO.) and concentrated, the
residue was purified by silica gel chromatography (0 — 5% MeOH/dichloromethane) to
give the desired product as a solid (3.9 g, 82%). "HNMR (CDCl3,400MHz) 6 7.52 (d,J =
1.8Hz, 1H), 7.37(dd, J= 1.8 and 8.2 Hz, 1H), 6.82 (d, J= 8.2 Hz, 1H), 3.83(m, 2H),
3.41(m, 2H), 2.00(m, 2H), 1.86(m, 2H).

¢) 5-Bromospiro[indole-3.4'-piperidin[-2(1H)-one

Br

Iz
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R2 is one or nore of H, halo, C- -alkyl optionally
substituted by -NR nRlv, Cl-6- alkoxy; R3is H or is

W@R00GHad6Rs/l , or is halo, or is (CO-R C, wherBCTIERD6/063846

is:- oo - C_6-alkyl -(CHz)n- R11 , -(CH 2)n-NRnRl v,

eed hetero l.0al ky{ , t|o aII
3BP DF QSR AR SIR PR SRR B R Y o 33 & 108
hahd) was susper&leldon}cmfmne (gl)@b]l ()lOsmﬂb)SThetmtxadebyasﬁdatedrm NaOH (1.8

b el R D 10 B ol B 1R BB bt horice (500

N2 an Qwasladdk with o agadduy A5t (R0t el nb)y TGN arpamnic layer was dried

0P8 i caRatfiien Sty Rikilpy SRl ER Fil¥inany cos
preEB/Michoromiihane) toyiwiths tiesinat @doduyet asrelight camredc white solid (1.8 g,
ﬁdﬁgit ituent(s) selected fromthe group consisting of:

C - -alkyl optionally substituted by CN or hal o,
- -al koxy; Rland R11 are H, Cl-6-alkyl,

¥ QS@Lkzds" WNMR IQQB@&_ LoOMVBHA S ,106 1PﬂR NH)V7 57(d, T =
%0) 6-al kyl , (1 H) 6-al kyl , 2)
1.84H7, 1H), 736(d TZ §2Hz7, 10), 679(6 J=82Hz, 1H) 4. 5(brs 1H NH) 3.06(m,

2H), 2.84(m, 2H), 1.64(m, 2H), 1.55(m, 2H), >C NMR (DMSO-ds, 100MHz) & 180.93,
140.64, 137.98, 13042, 126.75, 113.20, 111.45, 46.24, 40.92, 32.94. Anal.Caled for
Ci2H13BrN,O: C, 51.26; H, 4.66; N, 9.9. Found: C, 50.87; H, 4.91; N, 9.67.

d) 5-Bromo-1'-(1H-indol-3-vlcarbonyl)spiro[indole-3.4'-piperidin]-2(1H)-one

Br
NH

Following the general procedure I as described above, the acylation of 5-
bromospiro[indole-3,4"-piperidin]-2(1H)-one ~ with ~ 1H-indole-3-carboxylic  acid

(commercially available), gave the title compound.
ES-MSm/e (%): 424.3(M+H").
Example 280

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



R111 and R1V are Hor Cl-6-alkyl; mis 1 to 6; nis
o 4; as well as pharnaceutically acceptable salts
wo bereadess 15. The conpounds of 2fégr mula (1-c) aPCDEPI0NE063846

to claim13 or 14, wherein sai“d conpounds are sel ected

fromthe group conS|st|ng of :

r-[(l-benzyl-2-nethyl-1Hindol -3yl )carbonyl]-6-chloro

-3H spiro[ 2- benzof uranl, 4'-pi ger ddi n]-3-one'

r-[ (I -benzyl -2-methyl -1 H i R u

- 3H spi r o[ 2- benzof uranl, 0
-[ (1 -benzyl - 2- et hyl - | H ifid0Y - 3-yl ) car bonyl ] - 6- et ho

xy-3H spi ro[ 2- benzof uran-| [ [ ;
-[ (1 -benzyl -2-met hyl -1 K-

Xy-3H spiro[ 2- benzof® Cpi peridin] - 3-one;

r-[(l-benzyl -2-nmethyl -| N9 3-yl)carbonyl]-7-chloro

-3H spiro[ 2- benzof uranl, 4'-piperidin]-3-one;

r-[(6-chloro-1Hindol-3-yl)carbonyl]-3H spiro[ 2- benzof

eri 3- one; i )
]L’A‘?‘("Gn%hﬂ“t?r epﬁaf a']tﬂce@rw ? c &P boFgTieds_dhoyer gheHagiatios of -
brmhepzefitd A8-314' $iperidin] €Z(il H) Rine 3- W; 6-chloro- 1H-indole-3-carboxylic

acid (preparation described in example 5 above), gave the title compound.

@
=
~
o
QO
=
o
O 1
-
< 1
[6)]
d
>
o

5 ES-MSm/e(%): 458.3(M+H").

Example of compounds of formula (I-g)

Example 281

(1R,3'R,5'S)-1'-[(1-Benzyl-2-methyl-1H-indol-3-yl)carbonyl]-3',5'-dimethyl-3H-
spiro[2-benzofuran-1,4"-piperidin]-3-one

10

Following the general procedure I as described above, the acylation of (1R,3'R,5'S)-1'-[(6-
chloro-1H-indol-3-yl)carbonyl]-3',5'-dimethyl-3H-spiro[ 2-benzofuran-1,4'-piperidin]-
3-one (described in WO 9929696) with 1-benzyl-2-methyl-1H-indole-3-carboxylic acid

(preparation described in example 1), gave the title compound.

15 ES-MSm/e (%): 479.6(M+H").



r-[(l-benzyl-2-nmethyl-1Hindol-3-yl)carbonyl]-5-fluoro
-3H spiro[ 2- benzofuranl, 4'-piperidin]-3-one;- -

\N@2MMMm%&}3-[(5-fIuoro-3-oxo-rdr§H-sp|ro[2 benecf/BPAN6/063846
I
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pi peri di n] - yl)carbony N, N- di met hyl -
| H i ndol e- 2- carnganide dert- X
{2-[ ({6-chl or o- 3¢58
, 3H spiro[ 2- benzofuran-1, 4" - plperldin] -
I'-yI)carbonyI] - H-indoH%@ngﬂéZﬁ%‘bonyl)anino] et hyl
Jnet hyl car bamat e;

6- al_“_l gﬁr {BIEO beng%lh}/_gaﬁ {u%gnyl (i)rr 3018 % 14 p1per1d1n] -3(2H)-one

-yI)carbonyI] - IH-|ndoIe 2- carboxan1de r-1f
) gh ' g (vl e$tleri ndol - S-yl | car bonyl

mula (I-h

|

a

J- S—fl uor o- SHspl ro[
2-benzofuran-1, 4" - pi perhdi n] - 3- ane;

r-[(I-benzyl - 2- net hyl -1 Qo345 Car bonyl ] - 7H spi r o
[furo[3,4- f] [I,3]benzodioxq£b:5,4'-piperidin]-?-one;
3-{6-chloro-3-[(3-0x0-1 H O 0

, 3H spi ro[ 2- benzofuran-1, 4" -pi Ldin]-r-yl)carbonyl]-

| Hindol -1 -yl }propanenitrile; {6chloro-3-[(3-o0xo0-IH

, 3Hspi ro[ 2- benzof uran-1, 4" - pi peridin]-r-yl)carbonyl] -

| Hindol-I-yl}acetonitrile;

T -of oluthhanafyl10-@ g 6.0 yhmbhi-his(@athl@osthylganmoriyidtocBliorRichynd 14.7 g

&@%&%&Z@/—?@rgt@@? gécgllbg)l_nﬁﬁe_%ﬁg nlél’l dichloromethane were added dropwise
b.37 h(ll(é‘b@ mrybl—) Zrieteylaylind dthroord abm Beryture. akflro nyitringdbk 4 pithe solvent
WL.S eva%gl%a(t)e(fJ resﬁual dml W& reglssdlve% 200 m1 tert- butyl methyl ether and
washed with saturated aqueous ammonium chloride solution (1 x 100 ml) and water (1 x
100 ml). The combined aqueous layers were extracted with tert-butyl methyl ether (1 x
200 ml). The combined organic layers were dried over sodium sulfate, concentrated in
vacuo and purified by flash chromatography (n-heptane / ethyl acetate) to give the title

compound (9.6 g, 71%) as a colourless oil.
MS m/e (%): 186 (M-C4Hg+H™, 100).

b) 4-(2-Bromo-phenvl)-4-cvano-piperidine-1-carboxyvlic acid tert-butvl ester

Br
N
4

N
O)\O

A mixture of 4.50 g (23.0 mmol) 3-bromophenylacetonitrile and 0.78 g (2.3 mmol)
tetrabutylammonium hydrogensulfate in 27 ml tetrahydrofuran and 45 ml of a 50 %
aqueous sodium hydroxide solution was heated at reflux for 10 min. Thereafter 6.11 g

(25.3 mmol) bis-(2-chloro-ethyl)-carbamic acid tert-butyl ester were added at room
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-{[6-ch|oro-|-(3,5-dif|uorophenyl)-lFLindoI-S-yI]car
bonyl } - 3Hspi ro[ 2- benzofuran-|, 4'-piperidin]-3-one;

wo 200ffo@o68h! oro-1 - (3, 5-di fluor o?grgzoyl ) - | H i ndobPeBERI0p@er3s846

rbonyl } - BFLspiro[Z benzofura plperldln] 3- one;

emr{{yg‘%eéunﬁ_l_ 6' 1;661?%03 o‘1|3’ ul))}{oarg eiapeg,yl% epd+ xI P # h3 %(h 11%%r to room

tempef Buchay followed -bfyl dlmlobemly I6) -th Hwiterlahd fﬁ:xtyhc]troar wointert-butyl

[1-3 [ = - 3- - )

e} BBt S0P D2 b8 bige R@RGT S BRSO vithyoring (1 100

nﬂ) ﬂfﬁeﬂ%@alr koaiinyrn )suﬁhls:mn.rdﬁoncen?frated in vacuo. The residual crude product
i.n]-3-0ne;: . .

fia? PRERLE BT o uRBRE Y (ZheRRey) shal asesuiehgp jgitgthe e

edmplaind36yi2}s 80%@1) ayd Paldhidioiw @l

2-benzof uran-1|, 4" -pi peridin]-3-one;

SR B Sk G oAy -1 arbon

2-benzofuran-1, 4" -piperidin]-3-one;
£) 4-{1-Brahb-ghenyl)-pBefilliner bbehaoxylid-hdidooho Jenitued rektony
| }-5-fluoro-3H spiro[ 2-
benzof uran-1, 4" - pi peri din]
-({6-chloro-I-[2-(3-fl
- 3-yl }carbonyl) - 5-
fIuoro-3FLspiro[2-benzofuran-
5-brono-1"- {[6-chloro-
l-(3, 5- dlfluorobenzyl)-IFL|no- <3-yl ] carbonyl } -
3Hspiro[ 2-benzofuran-1,4"- plggfldln] 3-one;
5-brono-1"'- {[6-chl oro-
| - (3-fluorobenzyl)-IHindol - 3 ¥L%carbonyl} 3H- spi ro[ 2-

3- op\e;

nhemn

|')-2-oxoethyl]-1Hind

-3 peri di n] - 3- one;

A mixture of 5.7 g (15.6 mmol) 4-(2-bromo-phenyl)-4-cyano-piperidine-1-carboxylic
acid tert-butyl ester and 235 ml (936 mmol) of a 4 M aqueous hydrochloric acid solution
was heated at reflux for 96 h. After cooling to room temperature the reaction mixture was
basified with 93.90 ml (1014 mmol) of a 10.8 M aqueous sodium hydroxide solution and
diluted with 200 ml 1,4-dioxane. A solution of 5.11 g (23.4 mmol) di-tert-butyl
dicarbonate in 50 ml 1,4-dioxane was added quickly at O °C. After stirring for 2 h the
reaction mixture was extracted with tert-butyl methyl ether (2 x 100 ml). The combined
organic layers were washed with 1 M sodium hydroxide solution (1 x 100 ml). The
combined aqueous layers were cooled by the addition of 100 g ice, acidified (pH 1-2) with
ice-cold 2 M aqueous hydrochloric acid solution and extracted with ethyl acetate (3 x 150
ml). The combined ethyl acetate layers were dried over sodium sulfate and concentrated

in vacuo to give the title compound (5.51 g, 92%) as a light yellow solid.
MS m/e (%): 382, 384 (M+H", 90, 100).

d) 4-Azidocarbonyl-4-(2-bromo-phenvyl)-piperidine- 1-carboxvlic acid tert-butvl ester
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benzof uran-1, 4" - pi peridin]-3-one; 5-bronmo- 1'-(
{6-chloro- 1- [2-(3-fluorophenyl)-2-oxoethyl]

WO bddziooxded - 3- PCT/EP2006/063846

yl } carbonyl ) - 3H spi r o[ 2- benzofXY an- | , 4" -piperidin]-3-0

ne;

' -({6-chloro-I-[2-(2-fFud

ol - 3-yl }carbonyl ) - 3Hspi P

2-benzofuran-1, 4' - pi peri of n}><: ongy:

| ' -({6-chloro-I-[2-(3, 4-di f|{l uofophehnyl ) - 2- oxoet hyl ] - I H
-indol - 3-yl } carbonyl ) - 3Hspi g
2-benzofuran-1, 4" -piperidin]{3-one; 1'- {[6-chloro-

| - (3-fluorophenyl)-IHindo >yl ] carbonyl } - 3H spi r o[ 2-
Ii

Bhenyl ) - 2-oxoethyl ]-1 Hind

benzof uran-1, 4' - pi peridin]-3- 1'- {[6-chloro-

| - (2-o0x0-2-piperidin-lI-ylethyl)-IHindol-3-yl]carbonyl

}- 3Hspiro[ 2-benzofuran-1,4'-piperidin]-3-one;

' -{[6-chloro-I|-(2-norpholin-4-yl-2-oxoethyl)-|Hindol
Tg-a/bjloaeb ohyd.00 gHSEOr mjmol) 4-(2-bromo-phenyl)-piperidine-1,4-dicarboxylic

SIGBER St L8 S lorgnP e pers agicd Q70> 73 mmon !
gdoiadNiY 2t trimeth ydpnopemyldhine at room temperature. After stirring for 45 min the
i -y - i_nat. e i des . . .
bR A s PSR AR SBlug oy ity ip26 mi dey
NeX¥iddinaihyltornydiyidaabd trehfed with @.pHgK 7.8 mmol) sodium azide. After stirring
-yl =N, i et tdes 1'.- ]
oYt B B, o 2 B2 Rl Bt pporgpd washed
wph (0d] ®-agoemzcbduancdrbdn alpsqetiond( 2 SBmhn&he canbinbditgueous layers
- C -.[( 3-.0X Q- . .

W Lb S b RN ey 2510070 T combined oganic lyers
were washed with water (1 x 50 ml) and brine (1 x 50 ml), dried over sodium sulfate and
concentrated in vacuo to give the crude title compound (1.76 g, 83%) as a light yellow
solid.

¢) tert-Butvl 3-0x0-2,3-dihydro-1'H-spiro[isoindole-1.4"-piperidine]-1'-carboxvlate

@)

NH

N

A

@) @)

A solution of 1.60 g (3.91 mmol) 4-azidocarbonyl-4-(2-bromo-phenyl)-piperidine-1-
carboxylic acid tert-butyl ester in 40 ml toluene was stirred at 90 °C for 1 h. The reaction
mixture was concentrated in vacuo and the residue was redissolved in 40 ml dry
tetrahydrofuran. Cooling of the solution to -100 °C was followed by slow dropwise
additon of 4.6 ml (7.8 mmol) of a 1.7 M solution of tert-butyl lithium in pentane. The
cooling bath was removed after 10 min and the reaction mixture was allowed to warm to

0 °C. After quenching with 5 ml saturated aqueous ammonium chloride solution the
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w@baraosessl, 4' - pi peridin]-3-on

carbonyl] -IHindol- |-yl}acetate; 1'- [(6-chloro-
| -pyridin-2-yl-IHindol-3- yI)carbonyI]-SFLspiro[2-benz

? - [ (6- chl or BET/EP2006/063846
| -pyridin-2- yI-IH-|ndoI 3-yl ) é‘?bonyu 5-f | uor o- 3H spi

{r%)[tﬁm \Qgsné Qrac{ea 1th tert Bug/ egﬁ ]ethec’alr?'31 X Sd ml)( The combined organic
lay¢ré 2renet ik withdirine4 4 wl S0mat) hyiidd dwdr satdoin-sBiyte Jaa dicbodeyitrated in

|)-5-fI - . . .
10 ENPUR e somAoaRd (145 £k e i g0
6- chl -
h&rg&-(%)?@ﬁb@w(mlgm%,— 0)net hyl ] -1 H i ndol - 3-yl } car bony
| )-5-fluoro-

1@(9&1801 q

yI)nEthyI] IFLlndoI

yl } carbonyl ) - 5- quoro 3H—

i di n] -3-o0ne;

r-{[6-chloro-I-(pyridin-

onyl }-5-fl uoro- 3Hspi rof

2- benzofuran-1, 4" -piperidin]-
-{[6-chloro-I-(2-pyridin-4-

rbonyl }-5-f1l uoro-3Hspi rof H

2-benzofuran-1,4" -piperidin]-3-one; r-If

TShll Qﬂlﬁldn &Py, ﬁO%‘ (.33 mmol) tert butj/l 3-0x0-2,3-dihydro-1'H-spiro[isoindole-

{ -lHi1ndol-S-yllcarb SH-sp |roflbenzofuran-
44p1.p91;1@,1@p] drefrbayhe:in 3.3 ml dlchloromethane were added 0.25 ml (3.3

{nm(ﬁ: g?ﬁtﬂ&%%}llg_&?% %fg?gmpbé rgémm% YAt hikdind b BARIRS reaction
migbrez ohuddred with Fn;quq@p(pﬂs.lg, fedium hydroxide solution (20 ml) and

Extra@ie@ ith ‘éih‘&l lacJta?ce ((? xnﬁ Y. BreRbeBhed 03X aZRks dedl dried over

- 2- oxoet h
§adien erlfﬁy apd sonqeutmt@d IHvansorte Rrelehorofe tilacompour] 95 g) asa

ligYbncdn Q.

-ladimpi.peridin]-3-one; |'-(
3é -R)@hylpyrlda2|n 4-

zof uran-1, 4' - pi per
B-1Hindol-3-yl]carb

3- one;
hyl)-1 Hindol -3-yl]ca

MS m/e (%): 203 (M+H", 100).

o) 1'-[(6-Chloro-1H-indol-3-vl)carbonvl]spiro[isoindole-1.4'-piperidin]-3(2H)-one

O

NH

N
[ j\—/[ o)
|
Cl N
H

To a solution of 0.060 g (0.31 mmol) 6-chloro-1H-indole-3-carboxylic acid in 3 ml
dichloromethane were added 0.045 ml (0.38 mmol) 1-chloro-N,N,2-trimethyl-
propenylamine at room temperature. After stirring for 1 h the reaction mixture was
concentrated in vacuo. The residue was redissolved in 2 ml dry N,N-dimethylformamide.
A solution of 0.062 g (0.31 mmol) spiro[isoindole-1,4"-piperidin]-3(2H)-one and 0.064
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r-{[6-chloro-I-(pyridin-2-ylnethyl)-1Hindol-3-yl]carb
onyl}-5-fluoro-3kbpiro[

wQ@2Menawstir an-1, 4' - pi peridin]- gmgne PCT/EP2006/063846

2-{6- chloro 3- [(5 f 1 uor o- 3- ox
mﬁ:ﬁbﬁﬁ Iatérﬁ tr1§$?r1%]?ﬁli|1§\€ 1£r}1i ngﬂhdyﬁll\f)ﬁr 1megley__lfr0¥rlnzlm% er\%)sna}ﬁldkd at room

acet
ten(peBatatel Aftef $tirfidg (feki 2vie tthy teaotiomoméstttiyel W}asl ddenctcbdl wily YIM aqueous

c ar. bof]}é%d ?)%%e F()Liﬂ{loﬁpi%g&; ﬁlg i?lhjl .eﬁt.r%%%d with ethyl acetate (3 x 50 ml). The
Cer{l[)lﬁed: bfganm lhye(Werrb ahiashed-withmeataty (2) x B0HmiN ASIM 3gyddus agdrochloric

S8 P APh ey BoDREA L 1 PORCT Do iy and

ooneentrdied thOa“oQOS'FB@CITudE: product was triturated in warm diethyl ether, filtrated

P FRECin 5Pee 1o iy el GinBldDigt e 231 wight o aapd with o
p@@@yﬁhpﬁﬁﬁJ&D%OWGK$DMSQL
2- benzofuran-1, 4" -pi peridin]-3-one;

65 ch) 0hQs 3 [(B-fhuoro-3-oxo-1 H
é%d%%?%@é’nédf@b)an |,4" -piperidin]-ryl) carbonyl]

-1 Hindol - I-yl}propanenltrlle tert-butyl
{6 chl oro-3-[(5- fIuoro-3-d®mnﬁﬂ¢£&%+spiro[2-benzofuran
, 4" - plperldln] -1"-yl)carbonyl] -IHindol -

P SR AP oro 2 3 Hrirolipoiadals det MR mdisfrbonyl-
-3-yl ] carbonyl }- 5 iIl-Iund@l—l -yl}-N-methylacetamide
3H spiro[ 2- benzof uran-1, 4' - pi peridin]-3-one;
-({!1-[(4-benzyl nor phol i n-2-y|)nmethyl]-6-chloro-1Hin
dol - 3-yl }car bonyl ) - 5-
fl uoro-3H spiro[ 2- benzof ura

- phper i di n] - 3- one;

To a solution of 0.35 g (0.13 mmol) 6-chloro-1-methylcarbamoylmethyl-1H-indole-3-
carboxylic acid, 0.025 ml (0.14 mmol) N,N-diisopropylethylamine and 0.055 g (0.14
mmol) O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate
in 2 ml dry N,N-dimethylformamide were added 0.029 g (0.14 mmol) spiro[isoindole-
1,4'-piperidin]-3(2H)-one at room temperature. After stirring for 2 h the reaction
mixture was quenched with 0.5 M aqueous sodium hydroxide solution (20 ml) and
extracted with ethyl acetate (2 x 30 ml). The combined organic layers were washed with
water (2 x 30 ml) and brine (1 x 30 ml), dried over sodium sulfate and concentrated in
vacuo. The residue was purified by flash chromatography (aminopropyl-modified silica
gel, dichloromethane / methanol) to give the title compound (0.026 g, 44%) as a white
solid.
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15

\N@hmnmmwﬁH-spiro[Z benzof ur an- |

-({6-chloro-I-[(5-nethylisoxazol-3-yl)nethyl]-IHind

- 3-yl }carbonyl) - 5-

- pi peri di n] - BEDRAR2006/063846
({6-chloro-1-[2-(4- nethylpﬁg razin-1-yl)-2-oxoet hyl

%H$P53?gpgifJ%T%%?gfﬁgﬁL%furan-l,4'-piperidin]-3-one;

r-{[6-chloro-I-(pyridin-2-ylnmethyl)-1Hindol-3-yl]carb
onyl }-3H spiro[ 2- benzofuran-1,4'-piperidin]-3-one;
r-({6-chloro-I-[(5-cycl opropyl -2-net hyl -1, 3-oxazol -4-y

[ )met hyl ] -1 Hi ndol - 3-

yl }car bonyl ) -5-f 1| uor o- 3%#&%?T6fﬁg%enzofuran |, 4" -piper
idin]-3-one;l"-( {6-chloro- 1-[( 1-nethyl-

| H'i[06-6akob-15E-yi o8t Hychibonly H-3, hdﬂiydﬁ)Spir})ﬁwibdwﬂy{ D)4 piperidine]
fluoro 3H spiro[ 2- benzof uran-1, 4' - pi peridin]-3-one;

B dofeoi(@'zls} lper?dl}{k:]) Feéapl%x]vlate

fl uoro- SFLsplro[Z benzof uran-1, 4' - pi peridin] - 3-one;
['-({6-chloro-I-[(I,5-di IFprrazoI-S-yI)nethyI]
-1 Hi ndol - 3- yI}carbonyI)

5-f|uoro-3kksp|ro[2-benzo N3' - pi peri di n] - 3- one;
I"-( {6-chloro- |-[(3,5-di metfhylysoxazol -4-yl) net hyl ]
-1 H i ndol - 3-yl }carbonyl)-5-

fl uoro- 3H spi ro[ 2- benzof uran-1"N4" - pi peri di n] -3-one;
" -({6-chloro-I-[(2,5-dinethyll, 3-oxazol -4-yl)nethyl]
-1 Hindol - 3-yl } car bonyl ) - o” 0

5-fl uor o- 3H spi r o[ 2- benzof ur an- - pi peridin] -3-one;
l"-( {6-chloro-

| -

[ (3-fluorooxet an- 3- yl)nethyl]-lk+indol 3-yl } car bonyl

% 5-fl uoro- 3H spiro[ 2-benzofuran-1, f erldl?J
@-ao¢pdution of 0.20 g (0.66 mmol) tert-butyl 3- oxo 2,3-dihydro-1'H-spiro[isoindole-

h,'él"—é @régl?%]g rﬁ]'o a;rb(g){(y?’d'té 6 A% Ehhe %/ei/é Qdﬁ%& I@yjl3] M’ 66'115119{01) ofa2
M solutlon of borane dlmethylsul de complex in tetrahydrofuran. After stirring at reflux

for 5 h the mixture was cooled to room temperature, treated with 1.5 ml of methanol and
reheated to reflux for 15 min. The reaction mixture was then concentrated in vacuo to
give the crude title compound (0.23 g, 84.%) as a light yellow solid with a purity of 70 %
by LC-MS.

MS m/e (%): 289 (M+H", 83).

b) 2.3-Dihvdrospiro[isoindole-1.4"-piperidine] dihvdrochloride

CIH

N
H cH

A solution of 0.16 g (0.56 mmol) tert-butyl 2,3-dihydro-1'H-spiro[isoindole-1,4'-
piperidine]-1'-carboxylate in 4.5 m1 (5.6 mmol) of a 1.25 M solution of hydrochloric acid

in methanol was stirred at 50 °C for 30 min. The reaction mixture was concentrated in
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2- benzofuran-1, 4" -piperidin] -3-one;
-[(6-chloro-1-{[I|-(nmethoxynet hyl)-cycl opropyl ] net hyl

w0 200A00Ga80] - 3- PCT/EP2006/063846

yl ) carbonyl ] - 5- quoro-BFLspiréFé benzof ur an- | 4' plper
d h - I
LR RGeS AR B G5 R SR it r v v
gﬁ@ﬂkﬂdhkmnﬁxmham&ﬂﬁgjHﬁ%@h@phgmuw$owsembnltr|Ie
-[(6-chloro-I-{[I|-(nmethoxymet hyl)-cycl opropyl ] net hyl

i#%ca#%@ &fagﬁﬁébHX%[Z benzofuran-1,4'-piperidin]-3-o0

ne; [1-({ r6 chloro 3-[(3-oxo0-1 H
11 dyzatbos o i

2 ] d $oin dyde-bdhpiperidine]
IH-|ndoI I-yl}nethyl)cyclopropyl] acetonltrlle
"-({6-chloro-|-[2-(tetrahydro-2H pyran-4-yl)ethyl]-IH
|ndoI 3-yl }carbonyl ) - 5-

fl uor o- 3H spi ro[ 2- benzof ur an- < piyper i di n] - 3- one

hydr ochl ori de;

-({6-chloro-I-[2-(tetrahydro-2idpyran-4-yl)ethyl]-IH

-indol - 3-yl } car bonyl ) - 3Hspi rof N

2- benzofuran-1, 4" -pi peri di

2-({6-chloro-3-[(5-fluoro

, 3H spi ro[ 2- benzof uran-| 4 pi peri di n]

-1"-yl)carbonyl] -IHirbol -~ B

| -yl } met hyl ) nor phol i ne-4- car boxyl ate; tert-butyl

B MR i C3rPE0 LR AT RO A REDRL MRk i 5 m

ﬂickr]o}asmtﬂhyﬂle) nweqeh addak- @L%A‘ar ox ¥0.5¢6 emnidly  {{cBlocbHNONG2-trimethyl-

Bro g%(lg I1nre o rgo%le%eng%e}[art re. lill-hl ?{gacblotb 1xh1r§]r\xpa%%\6g%eééfa%duin vacuo
aiﬁtehryld’[ dtlelresidideyaskedisolv@d din R amladry N,N-dimethylformamide. A suspension

f,él[ir%f E ?8 %5 mm01¥ Zr?dﬁ]lxdl)os;lnlfl(;[lls% dole M’ E)l%grrl 1ng]ydﬁ1yg’rocﬁf())r1de and

0.285 ml (2.04 mmol) tricthylamine in 2 ml dry N,N-dimethylformamide was added at

tert-butyl

room temperature. After stirring for 16 h the reaction mixture was quenched with 1 M
aqueous sodium hydroxide solution (30 ml) and extracted with ethyl acetate (3 x 50 ml).
The combined organic layers were washed with water (2 x 30 ml) and brine (1 x 30 ml),
dried over sodium sulfate and concentrated in vacuo. The residue was purified by flash
chromatography (dichloromethane / methanol) to give the title compound (0.045 g;
24%) as an off-white solid.

MS m/e (%): 366 (M+H", 100).
Example 285

1'-[(6-Chloro-1H-indol-3-yl)carbonyl]-2-methyl-2,3-dihydrospiro[isoindole-1,4'-
piperidine]

a) tert-Butyl 2-methvl-3-0x0-2.3-dihydro-1'H-spiro[isoindole-1.4"-piperidine]-1'-
carboxylate
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benzofuran- |, 4'-piperidin] -3-one hydrochloride;
2-{6-ch|oro-3-[(5-f|uoro-3 oxo-l1 H

WO 37 8mies®[ 2- benzof uran- |, plzgSrl din]-ryl) ceebarzobg/o63846
-1 Hi ndol - I-yl}acetanlde - -
2-{6-ch|oro 3-[(5-fluoro-3-o0xo-
, 3Hspi ro[ 2- benzof uran- |, g =y din]-ryl) carbonyl]
-l Hindol- |-yl}-Nnethyllac anl &
' -{[6-chloro-I-(2-o0xo0-2-pi i n: | -ylethyl)-1Hindo
- 3-yl ] carbonyl } - 5-f 1 uor o-
3H spiro[ 2- benzof uran-1, 4" - pi i di n] - 3-one;
" -{[I-(3,5-difluorobenzyl)-I H|indol -3-yl ] carbonyl }-5-
fluoro-3H spiro[ 2- benzofura ~4' - pi peridin]-3-one;
| ]

-{[I-(3,5-difluorobenzyl)-IH.indol -3-yl]carbonyl }-3H

spi ro[ 2- benzofuran-1,4"' - piperidin]-3-one;

N, N-di et hyl -2-{3-[(3-0x0-1 H

, 3H spko[ 2- benzofuran-1,4" -piperidin]-I"-

¥b) caohwioy| d£ 01D ngi all-0B- yimdyr epaniisendaded 4'-piperidin]-3(2H)-one-1-
2-{6-¢chl or

bSO r O S o PP AP gy wgresddgd poste (11
minkdl) paldhm Hyd;dﬂc} €30, Fial loﬂieﬁth‘y)bmctem@madﬁe Aiﬁer stitréng for 30 min 0.067

unds | ording to any one of
BT P RS0 SRSt midect TRE MG IO bR W Rl it warer
alie bh anldae:nmCﬂadt\mmIerﬂ:ButyTh’m&th:yilmlmﬂr(QSX d)OO)f Cﬂhmdomblned organic
or.di.n

%Prgr%i? aq??i%\ias}b & 1 a"&}bﬁﬁ Intll aggelglne% X%O rnl) rlec§ over sodium

sulfate and Concentrated in vacuo to give the title Compound (0.32 g, 99%) as light yellow
solid. MSm/e (%): 317 (M+H", 21).

b) tert-Butyl 2-methyl-2.3-dihvdro-1'H-spiro[isoindole-1.4"-piperidine]-1'-carboxylate

To a solution of 0.10 g (0.32 mmol) tert-butyl 2-methyl-3-0x0-2,3-dihydro-1'H-
spiro[isoindole-1,4'-piperidine]-1'-carboxylate in 3.2 ml toluene were added 0.16 ml
(0.32 mmol) of a 2 M solution of borane dimethylsulfide complex in tetrahydrofuran.
After heating at reflux for 4 h the reaction mixture was cooled to room temperature,
quenched with 1.5 ml of methanol and reheated to reflux for 15 min. The reaction
mixture was concentrated in vacuo and the residue was purified by flash chromatography
(n-heptane / ethyl) to give the title compound (0.057 g, 60%) as a light yellow solid.

MS m/e (%): 303 (M+H", 100).

¢) 2-Methvl-2.3-dihvdrospiro[isoindole-1.4'-piperidine]




or is aryl, 5 or 6 nenbered heteroaryl or sulfonylaryl
which are optionally substituted by one or nore B, or

WO 30070@Hd28 m Ra wherein Ra is: % CN, PCT/EP2006/063846
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NR1R11, C3- 6-cycl oal kyl, 3 to"~

aryl, or 5 or 6 nenbered
y—Substituted by one or
Rb wherein Rb is:
ered- het er ocycl oal kyl |

menber ed- het er ocycl oal kyl ,
heteroaryl which are optir
nore B, or is -(CH 2)n-(
G -6-al koxy, NR1IR11, 4 to
aryl, or 5 or 6 nenbered hetgroarlyl which are
optionally substituted by onesNqt-nore B, or Rl and R3
together with the indole ring tho which they are
attached forma 5 or 6 nenbered heterocycl oal kyl which

é%g}ugl%n 02%&55 U(b%% r?%leS( %%&yﬁﬁgﬁlﬁi)ﬂ% aﬁlyﬁ:fi]o ?Eﬁ >(Ih}/(l[lsomdole—

R3'-pipetilinel- lr@rmylatallkyll,nomh 6.6 @@)10192 cf aMie25e|M1 fRdution of

Wdrﬁ%lgn@g&éf i m% hkan() %ﬁ%eﬁa%]t ]50’°gl?§r § {1181[11 elél%{)reﬁ%q% rﬁfxture was

tamweRgated in vacuo. The remdue was dlssolved in 2 M aqueous sodlum hydr0x1de

solution and extracted with dichloromethane (3 x 50 ml). The combined organic layers
were dried over sodium sulfate and concentrated in vacuo to give the crude title

compound (0.041 g) as a pale yellow amorphous solid.
MS m/e (%): 203 (M+H", 100).

d) 1'-[(6-Chloro-1H-indol-3-vl)carbonvl]-2-methvl-2.3-dihvydrospiro|isoindole-1.4'-
piperidine]

Cl

Iz

To a solution of 0.040 g (0.20 mmol) 6-chloro-1H-indole-3-carboxylic acid in 3 ml
dichloromethane were added 0.03 ml (0.22 mmol) 1-chloro-N,N,2-trimethyl-
propenylamine at room temperature. After stirring for 1 h the reaction mixture was
concentrated in vacuo. The residue was redissolved in 2 ml dry N,N-dimethylformamide.
A solution of 0.041 g (0.20 mmol) 2-methyl-2,3-dihydrospiro[isoindole-1,4'-piperidine]
and 0.043 ml (0.31 mmol) tricthylamine in 1 ml dry N,N-dimethylformamide was added
at room temperature. After stirring for 2 h the reaction mixture was quenched with 1 M
aqueous sodium hydroxide solution (30 ml) and extracted with ethyl acetate (3 x 50 ml).
The combined organic layers were washed with water (2 x 30 ml) and brine (1 x 30 ml),

dried over sodium sulfate and concentrated in vacuo. The residue was purified by flash



may form an oxo or dioxo bridge together with the

phenyl ring to which they are attached; R5 is H or

w@eo/ood888 s hal o, NH2, Q o-al kyj5 opti onal | Yy SUBGL/EP20&ab3846
by CN or - -alkoxy, - -alkoxy, - e- hal oal koxy,

(%tg &%ﬁ an%( \M’ﬁ% YA ee ?:g) 3l ky nt;}/lf: tltlg Cgmlp %|(9922 g, 23%) as

smbﬁtwlnwtseﬂd Iwythcar]gmrmy ohappeos BBSE by LEAYISS) sel ect ed
fromthe group consisting of: halo, G- -alkyl

fi+t d by CN or halo, - -al koxy; Rland
%MC@)H%W% t“O? G _6-alkyl-NRMRI v, -(COOC
1-6-al kyl, -C(O) - NRrrRIv -C(O- -6-a kyl,
-S( 0 2- C1_6 al kyl , -S(O)Z NRnRl v or OH, R111 and R1lV
are H or C1-6-alkyl; mis 1 to 6; nis O0to 4; as well
as pharnmaceutically acceptable salts thereof. 18. The
compounds of fornula (1-d) according to claim 16 or
17, wherein said conmpounds are selected fromthe group
consi sting of:
r-[(l-benzyl-2-nethyl-1Hindol-3-yl)carbonyl]-3Hspiro
[ 2- benzofuran-1,4"' - piperidine] ;
r-[(l-benzyl-2-methyl-1Hindol-3-yl)carbonyl]-6-chloro
-3H spiro[ 2- benzofuranl, 4'-piperidine];
r-[(2-methyl-1Hindol-3-yl)carbonyl]-3H spiro[ 2- benzof
uran-1, 4" -piperidine];



r-[(l-benzoyl -2-nethyl-1Hindol -3-yl)carbonyl]-3Hspir
o[ 2- benzofuran-1,4"'- piperidine] ;
w0 2qo7Aedeeg hyl - | - ( phenyl sul fonylz)s-l H i ndol - 3- y| PCEEPINgD63846

}-3Hspiro[ 2- benzofuran- |, Blperldlne] ;

r-{[Il-(cycl ohexyl net hyl) - 2- qﬁ Xl-lH—lndoI 3-yl]carbon

yI} 3H spiro[ 2- benzofuran- pi peridine] ;
-{[l-(3-fluorobenzyl)-2-methyl-IHindol -3-yl]carbony

I}-BFLspiro[Z- benzof uran- |, 4'-piperidine] ;

r-({2-methyl-1-[2-(trifluoronethoxy)benzyl]-IHindol-3

-yl T gar ey )i ARER h Qhenti P RARRALIRN- |, 4" - pi peridine]

r-{[1-(3,5-di et hyl benzyl)-2-nmethyl-1Hindol-3-yl]carb
onyl }-3Hspiro[ 2- benzofuran- |, 4'-piperidine] ;
nmet hyl 4- {[2-net hyl - 3- (IH
, 3H spi ro[ 2- benzof ur an-
IH-|ndoI-I-yI]neth¥I
, 3H spi r o[ 2- benzoRurfH p
Hlndol 1-yl'] methyl 3 OnNtril e;
-{[I-(3,5-difluorobenzyl) -2 methyl - Hindol - 3-yl ] car
bonyl} 3H spiro[ 2- benzofuraR- |, 4" -piperidine] ;
"-{[I-(2-chl orobenzyl)-2-nethyl -1 Hindol -3-yl]carbony
Wwhe8tt spi ro[ 2- benzofuran- |, 4'-piperidine] ;

Ais selected from the following groups (a), (b), (¢), (d), (e), (), (g) and (h):

I\N R6 I\N
; O
N—R O
a) (b) ()
R4

di n] -ryl carbonyl) -
[2 met hyl -3- (1 H
di n] -r-yjcarbonyl) -1

3

_’_A_‘_

R
6
hy NP NP
O 5
R 0 NH
(d) (e) (H
R R R

(h)
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" -{[I-(2-met hoxybenzyl)-2-nmethyl -1 Hindol -3-yl ] carbon
yl }-3H spiro[ 2- benzofuran- |,4'-piperidine] ;

wo 200ffob66§8t- met hoxybenzyl ) - 2- metayl - | H i ndol - 3- p¢1/EP200€053846

yl }-3H spiro[ 2- benzofuran- | ,4"-pi peridine] ;

Gy bl 5 T LRI s & T sl 07016y m
Rligl ) cHr bonyl ] - 3H spi r o[ 2- benzof uran-1, 4' - pi peri di ne] ;
LG beper Sheh ARl TS M RRLPRIAL - SH spi o[ 2-benzof
uran-1;4"- | 5 ’

r - [ ( 6- aihik aryb-3 di-6 mekaberdd Weicowr Vi @n whlfor3tr glpilric] 2clpnzodlly
uran-1, 4" -

, Lperidine]l; N N dijethyl-2-13-(1 H
, 3H spi ro[%—b tétﬁgeglfWrJéWﬂr,nﬁomﬁeri di n]-r-yl carbonyl) -
| H i nded is F¢GHI)) gtRiavhcaain R&s:
2-nmet hyl - |-[3-(rH, 3H spiro[ 2- benzof uran-1, 4" -pi peridin
]-1"-ylcarbonyl)-IH ndol - 2-yl]butan-I-one;
[6-chlorOR3- (I H
, 3H spi rglZ;sibenzof uran-1, 4' - pi peri din]-r-yl carbonyl) -1
H i ndol | - jacetonitrile;- -
| - {[ 6- cO} peyidalyB-3fth Janha@beszdYkler ddykloaiddl (3 3royt f@apdmani 261),
yl }-3Hspiro[ 2-, bepzofuran- |.4' -piperjdj negb L I I A
Y hi oros - n- 14 oPbbans Ayerteres hraPeRThhh AR esipms Depybgtined
pi r oPbenzof urigyend ardnemeiler i di ne] ;
" -{[6-chl =1 - bdif@%{)o 1):1 Hindol-3-yl]ca
Fbony! - B0 T oD heOy B b e
Cl_s—alkyl,
Ci.¢-alkoxy,
Cs.6-cycloalkyl,
-(CHy) m_NRiiiRiv’
NRR',
Cs.6-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or R! and R’ together with the indole ring to which they are attached form a 5 or
6 membered heterocycloalkyl which can be substituted by =0, C(O)O-C,.¢-
alkyl or Cy6-alkyl;
R*is  one or more of H, OH, halo, CN, nitro, Cy.¢-alkyl optionally substituted by —
NRMRY, Cy¢-alkoxy, -O-CHy-Cy.¢-alkenyl, benzyloxy,
or two R* may form an oxo or dioxo bridge together with the indole ring to
which they are attached;
R’is H,
or is halo,
or is -(CO)-R®, wherein R is:
Cl_s—alkyl,
-(CH),-NRR',
( CHz)n_NRiiiRiv’
5 or 6 membered heterocycloalkyl optionally substituted by C;¢-alkyl,
or is Cy.¢-alkyl or aryl, which are optionally substituted by

halo,
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r-1fo-chloro-I-C ~-difluorobenzoy”-I Hindol -S-yllcarbo
nyl J- SH spi rof | benzofuran- |, 4" -pi peridine] ;

wo 200ffo@o68h! oro-1 - (3, 5-di fluor okiggzyl ) - | H i ndol PGF/¥PI00&063846
1=

bonyl } - 3H spiro[ 2- benzofuran-=1,4"-piperidine] ; r-If
-chloro- | -CS- £ Luorobenzy”-1 Hindol -S-yl | carbonyl J- SH-s

pi rofl - benzqg(f ) ﬁll‘? aﬁcyl-z’pi peri di ne] ;

|' - {[ 6- chl orloy {NHRCOXR", dhpicireRT @ith=staliyyll eptiyally kikbsiinded by halo
3-yl] car bonXilﬁx}é)]_ g’r!_ﬁpils 58[1 ofa 880U LA heteroaryl, which are

I- , 4" - pi per?rdi
| ' - {[ 6- chl optdoriail Rststitupixbby hald:yitre 2€ ooalkgihy IC) i hakciaticfl
FB;,ryl_ ]pII% g)rg? Iggf{i!;%«i ggﬁg{a{l(g[cd%fagfyg _%g_&?fr—%%bxy optionally substituted by OH,

, 3H- s porr tefoR emziof i raarxb o4 'diqo petdied toxkthier with aldphuyply) sibg to
Hi ndol -, 1-yl] -N,N-di net hyl acet am de;
2-[6- c?{]illgpghﬁ]ﬁ'-a\r?@l,taﬁf(ggi ro[ 2- benzof uran-1, 4" -pi peridin
R - yiséRhenyity) of diyhdol - 1-yl] - N, N-di et hyl acet ami de;
5{[6-.cHor¢;IéJ‘]wi. peridin-1-yl carbonyl)-1Hindol-3-yl]
ar bony '} Y3 SHI¥ o[ 2- benzofuran- |, 4" -piperidine] ;

REr t - bigttybr {SO,atflvdtepeid R ks (4.¢-alkyl or aryl;
eng furan-1,4' -piperidin]-r-ylcarbonyl) -

FE!—I_T ﬁg%lrfﬂ’%cg‘?f cet at e;
K - {[ 6s@H0raz+0Qf 3, 5- di f | uor ophenyl ) -1 Hi ndol - 3-yl ] car
ROV} A6 SRR, LR Bhidhany st s R R R X Mo ér ¢, e-atkoxy,
C1.¢-alkoxy, Cy.¢-haloalkoxy, Cs.¢-cycloalkyl, -C(0)O-Cy¢-alkyl, -C(O) NR'R", -
C(0)-C¢-alkyl, -S(0),-Cy¢-alkyl, -S(0)- NRR", (CR"R"™),-phenyl, or
(CR"R™),-5 or 6 membered heteroaryl wherein the phenyl or 5 or 6 membered
heteroaryl moiety is optionally substituted by one or more substituent(s)
selected from the group consisting of:
halo, CN, NR'R", C\.¢-alkyl optionally substituted by CN, halo or Cy.¢-
alkoxy, Cy.¢-alkoxy, C;.¢-haloalkoxy, Cs.6-cycloalkyl, -C(O)O-Cy¢-alkyl, -
C(0)-NR'R", -C(0)-C.¢-alkyl, -S(0),-C.¢-alkyl, -S(0),- NRR";
R'and R" are H, C¢-alkyl, C1¢-alkyl-NR"R", -(CO)O-C.¢-alkyl, -C(O)-NR"R", -C(0)-
C1.e-alkyl, -S(0),-Cy.6-alkyl, -S(0),- NR'R" or OH;
R™ and R" are H or C¢-alkyl;
m is 1to 6;
n is0to 4;

as well as pharmaceutically acceptable salts thereof.

2. Compounds of the general formula (I) according to claim 1, wherein
Ais selected from (a), (b), (¢), (d), (e), (), (g) or (h) and wherein
R'is H,
or is Cy.¢-alkyl optionally substituted by CN,
or is aryl, 5 or 6 membered heteroaryl or sulfonylaryl which are optionally
substituted by one or more B,
or is -(CHy)n-R* wherein R* is:

OR,,
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-{[6-chloro-1-(3-fluorophenyl)-IHindol-3-yl]carbony
| }-3H spiro[2- benzofuran- |,4'-piperidine] ;

wQ@2¢oéHedsbor o- 3- (I H PCT/EP2006/063846

, 3Hspi ro[ 2- benzof uran-1, 4 p|28§r| di n] -r-yl carbonyl) -1

Hi ndol - Asyl] -I1-(2-fl uorophenyl ) et hanone;
r-[(6-chlofo-1-pyridin- 2 yl -1 Hindol - 3-yl ) carbonyl ] - 3H

- spi ro[ 2NB®Rizof uran-1, 4' - pi peri di ne] ;

r 6- chloro i.di-n- 4-

onyl - sE SRy ééﬂZ&%fPﬁ?{gEﬁw%f3caf18%¢< e Yor 6 Befhberea

2- [ 6- chl or o- 3adi¢roktyl which are optionally substltuted by one or more B,

1SRRG IR e frPLagiL hitivis bor)

r-{[ 6- chCpgalkbxy, pyri di n-3-yl net hyl ) - | Hi ndol - 3-yl Jcarb

onyl }-3 jir o[ 2- benzofuran- |,4"'-piperidine] ; r-If

-chl oro-1="Cpyri di n-1 -yl net hy”?-1 H i ndol - S-yl | car bonyl J-

SH- spi r o4 tdrenzafberanhetérodyclquillpg rardj or€) or; 6 thembered heteroarylwhich
6- chl or o- . .

I{[ (pyr azi n- 225§ CRECHAY PupPYL 15 BY 08¢ 9§ QLG Bony! 1 - 3H- spi r

o[ 2- benR'ofndrRinegdthel’ wii perhdtilaghg to which they are attached form a 5 or

bonyi |- shPCRIEA s Bl lnEh o e iRti=g d0-ce

2- [ 6- chl oflRyl®r (0, cHlkyl;

Bﬁzgl (I)r{eio rﬁp?r%noﬁl%%g—?ﬁ@{lqﬁ;ﬁ%t é}lg}?qlpgllly sulys!u uatlecP l%p yllli{mi{” Cie
- { [ Galkdptyor o- | - ( 2- oxo- 2- pi perazin-| -yl ethyl)-IHindol

R;?:i-syl ]ﬁ?r bonyl } - 3Hspi r of
or is halo
or is -(CO)-R®, wherein R is:

Ci.¢-alkyl

-(CH2),-NRR',

( CHz)n_NRiiiRiv’

5 or 6 membered heterocycloalkyl optionally substituted by C;¢-alkyl,
or is Cy¢-alkyl or aryl, which are optionally substituted by halo,

R*is  isone or more of H, halo, or Ci.¢-alkoxy optionally substituted by OH, or two R
may form an oxo or dioxo bridge together with the phenyl ring to which they are
attached;

R’is Hor aryl;

RCis H;

R’ is H or -SO,-R® wherein R is Cy_¢-alkyl or aryl;

RS is H or Cy¢-alkyl;

X is CH, or C=0;

Bis halo, CN, NH;, Cy_6-alkyl optionally substituted by CN or C;_¢-alkoxy, C;6-
alkoxy, Cy.¢-haloalkoxy, Cs.¢-cycloalkyl, -C(0)O-C¢-alkyl, -(CR"R™),-phenyl,
wherein the phenyl is optionally substituted by one or more substituent(s)
selected from the group consisting of:

halo, C;.6-alkyl optionally substituted by CN or halo, C;.¢-alkoxy;
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2-benzofuran- |, 4" -piperidine] ;
-({!I-[(4-benzyl norpholin-2-yl)nmethyl]-6-chloro-1Hin

W(nim(wm%ﬁkt} car bonyl ) - 3Hspi ro[ 2- 2t%SrJzof ur an- PCT/EP2006/063846

-piperidine] ; r- d
hl Q- | l |111 h J
cgarng’ i EF?? Eﬁ(?'mé 63 & &n: %F@b %%lﬁp%ﬂé}:/ld, )ﬁRyk -C(0)-
({6Cf:m1kylo O 2€(. 54alkylt(hy8m)@eNRfRﬁokQH) _oxoet hyl

mlH— Rdol }c onyl)
5T§ng¥%6ﬁ@$g -pi peridine]; 4-( 1-
ﬁi [(Zdecbopropyl 4- nethylcyclopenta- 1, 4-di en-

I-yl)nep3¥ - 6- net hyl - | H nden-

3.yl Vi f 2', 3" -di hydrospiro[ cycl ohexane-1,r-indene]
as welk 4s pﬂlﬁfmlideotlca-llyhec[e(atablermtth&ﬂefeof.

| Himdazol -5-yl)nmethyl] -1Hindol-3-yl}carbonyl)-

3H spiro[ 2-benzofuran-1,4" -piperidine]; I"-(

{6-chl oro-

I -[(3- neChmbbsm&aﬁbhegm@hﬂﬁnhhmi@)h&bhhdpkyamyi}celbon

benzof i di :
PRt Briad O F it it RSttt
Rl #s i nHol - 3- yl}carbonyl)
3H |-
{6-§ﬁ: ér?%% Fiyg @{Ogﬂgﬁ%f’% “%‘gcﬁ%‘/z $n4 yl)mat hyl ]
- | H- i notoik a3, )4 or}@embﬁyﬂhe@fdmpylroo [sulPortytmylofhictame optionally
({gI g(he{%‘?’ét?ﬁ%]‘e[d’(‘?,qél-e&r%?rﬁﬁ’ _1, 3-oxazol - 4-yl ) et hy! |
-I H i netoik - @) } Rrbheryih R? is:
3FLspiro%§,benzofuran |,4" -piperidine] ; I"-(

{6-chl or
| - [ (3-fl08tooxetan-3-yl)nethyl]-1Hindol-3-yl}carbonyl

) - 3Hspi rﬁkR“,
Cs.6-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CH2)»-(CO)-R® or -(CH2),-(SO2)-R”, wherein R” is:
Ci¢-alkyl,
Ci.¢-alkoxy,
Cs.6-cycloalkyl,
-(CHy) m_NRiiiRiv’
NRR',
Cs.6-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or R! and R’ together with the indole ring to which they are attached form a 5 or
6 membered heterocycloalkyl which can be substituted by (CO);
R*is  one or more of H, OH, halo, CN, nitro, Cy.¢-alkyl optionally substituted by —
NRMRY, Cy¢-alkoxy, -O-CHy-Cy.¢-alkenyl, benzyloxy,
or two R* may form an oxo or dioxo bridge together with the indole ring to
which they are attached;
R’is H,

or is halo,
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2-benzofuran- |,4" -piperidine] ; 1'- [(6-chloro-
[ -{[I-(met hoxymnet hyl)-cycl opropyl] nethyl

wQ 200004e801 - 3- yl ) carbonyl] - Qgﬁgpi r o[ 2- benzof PCEAP2006/063846

|, 4 -piperidine] ; (I-{[6-chlgP8-3-(I H

, 3H-spi r.o[ 2shbepzof ur anst. 4' - pi peridin]-r-ylcarbonyl)-|
Hi ndol ©" P - (F&rret’ﬁvy fecl:rillél 1<§'propy’\acet onitrile;- /0 -

' - ({6-chl @iegalkyl, 2- (t et rahydr o- 2H pyran-4-yl)ethyl]-1H

-indol - 3-yl b i) - 3Hspi ro[ 2-benzof uran-

|, 4'-pi peri(mg]'ﬁ?%ert-butyl 2-{[6-chloro-3-(1 H

, 30 spi r o[ ACbBNZBRURAN- 1, 4' - pi peridin]-1"-

{Lg?[)ﬁgw lné:olﬂ_gl- gée{r‘r%‘age%;{ lile%{«llét]oc%%aﬂyyh optionally substituted by Cy.¢-alkyl,
r - { [ 6- ahik @Y g-alkyl ovcarplhehich-aze yptivatly sybstitdtédigiol - 3-yl ] ca
rbonyl } - Sle%Ei ro[ 2- benzofuran- |, 4" -piperidine]

hydr ochl or 2

2-[ 6- chl or ©EQ -4, 3bkksphi r o[ 2- benzof uran-1, 4' - pi peri din

][ _2|_ ( ;jlylmifl L%O%&Hkébﬁgf}ihgéagﬁsggydkﬂ optionally substituted by halo
2-[6-chl oror Bitroeo R is 3ryl br 5 or 6 membered heteroaryl, which are
AR A SRk

R* [ 6- cigloat or Brof¢ bt BH#RIC:@lallb enCof-tikagy br, Who-Bimay fosirn oxo

b 16 LB R B P i s b SRR MR by atcier

R21" - yiseBheay) of ddyndol - 1-yl] - N

£ TSR ST

R3H- s pis D) 2-S08REGiHer@n RE is4C-spilp@ bt giyn] - r yl car bonyl ) -

Bis  halo, CN, NR'R", C\¢-alkyl optionally substituted by CN, halo or Cy.¢-alkoxy,
C1.¢-alkoxy, Cy.¢-haloalkoxy, Cs.¢-cycloalkyl, -C(0)O-Cy¢-alkyl, -C(O) NR'R", -
C(0)-C¢-alkyl, -S(0),-Cy¢-alkyl, -S(0)- NRR", (CR"R"™),-phenyl, or
(CR"R™),-5 or 6 membered heteroaryl wherein the phenyl or 5 or 6 membered
heteroaryl moiety is optionally substituted by one or more substituent(s)
selected from the group consisting of:

halo, CN, NR'R", C\.¢-alkyl optionally substituted by CN or Cy.¢-alkoxy,
Ci.¢-alkoxy, Ci6-haloalkoxy, Cs s-cycloalkyl, -C(O)0O-Cy¢-alkyl, -C(O)-
NRRY, -C(0)-Cy.¢-alkyl, -S(0),-C.¢-alkyl, -S(0),- NR'R";

R'and R" are H, C¢-alkyl, C1¢-alkyl-NR"R", -(CO)O-C.¢-alkyl, -C(O)-NR"R", -C(0)-
Cre-alkyl, -S(0),-Cy.6-alkyl or -S(0),- NR'R™;

R™ and R" are H or C¢-alkyl;

m is 1to 6;

n is0to 4;

as well as pharmaceutically acceptable salts thereof.

4,  Compounds of the general formula (I) of claim 1 to 3,
wherein A is selected from the groups (a), (b), (¢), (d) and (e); and
R'is H or,

Ci.¢-alkyl optionally substituted by CN or,
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| Hindol - 1-yl] acetam de;
2-[6-chloro-3-(rH, 3H spi ro[ 2-benzofuran-1, 4" -piperidin

wQ 2007/09dessar bonyl ) - | Hi ndol - Ié&]]et han am ne PCT/EP2006/063846

2[6 chIoroB(rH 3H—sp|ro[2 zofuran-1,4' -piperidin
-1 carhk%oé)yll) -l H ndol - 1-yl] -N-nethyl et hanam ne;
[6c}%l{21 rH 3H spiro[ 2- benzofuran-1, 4" -pi peridin
[ -y:hrghqsrbonyl )-1 Hi ndol- 1-yl] -Nnethyl acet ani de;

- 6z ar o-. lin-4-ylethyl)-IHindol-3-yl

arE)E)n nﬁbﬁrédzlfeiem%é’g Ic)furaﬁ- Z )pl pelrl di ne] y !

' -{[631ﬂ1fmh9]|aqdbr(3 nor phol i n- 4-yl propyl ) -1 Hindol - 3-yl

car bo ro b f - 0o 4! d ;

oy s MRt T R RBy 3 B TaBRb SR ctoany.

nyl } - ﬁlH-apl gDES%f olediaodred hﬁerdaryfl wf‘hﬁxﬂpz&lf: Iofltlﬁl&]lly,substiéuted by one
6- chl oro- r ur.an eridin

LT oo B A PR R P con B R

- ({6~ chl orled N 2 etiigl) Py alkioxy; € yhioelkbyy, EIOIO-Te-alkyl

) 3 yl }car bonr%leqhenl);is (RI)UOHL.Hy su%gtrllt%l?edl‘lj 6}1a10 Ci6-alkyl, Ci.¢-haloalkyl or

- pi peri df
({6 chl or o€).+§138) - pi peri di n-3-yl net hyl ] -1 Hi ndol - 3

| }car spiro[ 2- benzofuran- |,4"-piperidine]
/S ER A TERT

, 3H sp4(01912§?n ((1:0)4 RP uwm-elh RAisapiipg s cdionhembated acteasuytipalkyl;
E'k 1S one or more of H, halo, CN, nitro, C;.¢-alkyl, C;_s-alkoxy, -O-CH,-C,¢-alkenyl,

benzyloxy, or two R*> may form an oxo or dioxo bridge together with the indole

2-
]
|
C
|
]
|
o
2-
]
|
|
|
r
y

ring to which they are attached;
R’ is H or,
halo or,
-(CO)-R’, wherein R is Cy¢-alkyl, 5 or 6 membered heterocycloalkyl optionally
substituted by Cy_¢-alkyl, or R®is -(CH»),-NR'R” or,
Ci.¢-alkyl or aryl, which are optionally substituted by:
-O(CO)-Cy6-alkyl,
or by -NH(CO)R", wherein R? is Cy.¢-alkyl optionally substituted by halo
or nitro, or R%is aryl or a 5 or 6 membered heteroaryl, which are
optionally substituted by halo, nitro, C;.¢-alkyl or Cy.¢-haloalkyl;
R’ is one or more of H, halo, Cy.¢-alkyl or Cy¢-alkoxy or two R* may form an oxo
or dioxo bridge together with the phenyl ring to which they are attached;
R’ is H, Cy¢-alkyl or aryl;
R® is H or Cy¢-alkyl;
R’ is H or -SO,-R® wherein R is Cy_¢-alkyl or aryl;
R’ and R” are independently selected from H, Cyi6-alkyl or -(CO)O-Cy¢-alkyl;
m is 1 to 6;
n is0to 4;

as well as pharmaceutically acceptable salts thereof.
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1-y|] - N- hydr oxyet han am ne
-{[6-chloro-I-(tetrahydro-2H pyran-4-ylnethyl)-1Hin

W(dmi0-7@96ﬁ88 car bonyl } - 3Hspi ro[ 2- 2%Srjzof ur an- PCT/EP2006/063846

plperldlne] ;

r- ro-1-[(l- hyl rolidin-3-yl)methyl]-1Hin
dol({ < St SRk BY 58 b il e ceim £ s
I,4'-p|per|d|ne] ;
r-[(6-chloro-1-{[K
H-i ndol - 3-yl ) car bog
3H—spiro[2 benzof

S) -1 -met hyl pi peridin-3-yl]nmethyl}-I

i peridine];
-yl methyl)-IHindol-3-yl]c
arbonyl}-BFLsplro[Z ' spi peridine] ;

3- yI}carbonyI) Sﬁfép|rc 2- b
I, - pi peri di ne] R’

-[ (6-chl or o- 2- nethyl-lkklndoI-B-
[2-benzofuran-|,4'- pi peridine] ¢
1,2, 3,4-tetrahydropyrazi no[ 1, 2-
10 yl carbonyl)-3H sp iro[ 2-benzo

- pi peri di ne] hydrochl ori de;

-[(2-methyl -1, 2,3, 4- tetrahydropR?aZ|no[I 2-a]indol -10

-yI)carbonyI] BFLsplro[Z benzofuran- |, 4" -piperidine]
wher[etn the ﬁlf)tot?% line is e%t]ﬁer ]I qna dOélo }e b§ Ia)nc(:lz;Rr 6% nRy ﬁe_aé '(_ll?f%rbeldrm any
Q@QQ%émz@ﬂmoén I - piperidine] ; N{2-[6-chloro-3-(l

21t SPhE QUi BERR OF AL 1 Rlopinl 4 Bk SNy -

the dotted line 1s either n11 or a double bond

R'is H,
or is Cy.¢-alkyl optionally substituted by CN,
or is sulfonylaryl,
or is -(CH,) ,-R* wherein R* is:
OR,
CN,
NRR',
Cs.6-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CH,),»-(CO)-R", wherein R” is:
Ci.¢-alkoxy,
NRR',
6 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which are
optionally substituted by one or more B;
R%is one or more of H, halo, C;_¢-alkyl;
R’is H,
or is Cy¢-alkyl,
or is -(CO)-R®, wherein R is:
Ci.¢-alkyl
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N-{2-[6-chloro-3-(1 H
, 3H spi ro[ 2- benzofuran-1, 4" -pi peridin]-r-ylcarbonyl)-|

woRmwdobesss- yl ] et hyl Jnet hanes_%gc_)nam de; PCT/EP2006/063846

N-{2-[6-chloro-3-(I H
, 3H spi ro[a(?gz?z IR}Lﬁuan |, 4" -piperidin]-r-ylcarbonyl)-I
h

H| ndol - N- met hyI acet am de;
RE {s2- [8-0abbomor8ef(H, Hdlo, or Cy.¢-alkoxy optionally substltuted by OH, or two R*

, 3H spi rol2- benzof ur hon
i ol s KT RLER A B0 s KB SHALOF PEHERFHRIY Which ey are
r-[ ( 6-ahichedy- I-{[(ZS)-I -met hyl pyrrolidin-2-yl]nmethyl}-
H—l ndql - 3-yl ) car bonyl ] -
Spl 0[2 benzof ur an- | - pi peridine] ; and
R—{s(6 Hhloro-1-{[(2R) -1 -rrethyl pyrrolidin-2-yl]nmethyl}-

Hind car
gl—ﬁ spi ﬁa&?%:%ee% ]E{ﬂé%f t1¥>n%}1y P Eped by SN onGro-ikxy. Cre-alkoxy, Cr.
Clon‘pouglﬁsloaiko;f}o Oegel dlieyd)- C"ﬂ0¢©r@1L6”@kﬁQ(€RyR6)ﬁ@hEﬁyl wherein the
clains .1

Ger meattonyPis foiiernd b Sideby ohe i foron s ﬁ%&ﬂﬁ@ Fom the

of forgmhpcélhm@ipgaﬁcordl ng to claim19, wherein

s out f onybifiue i PR PRy mmwﬂnawam

RN dNRERI B, C1_6—a1ky1 Cre-alkyl-NRR", -C(0)-Cy.¢-alkyl, -S(0)-Cy¢-alkyl or OH;
R™ and R" are H or C¢-alkyl;

m is 1 to 6;

n is0to 4;

as well as pharmaceutically acceptable salts thereof.

7. The compounds of formula (I-a) according to claim 5 or 6, wherein:
the dotted line is either nil or a double bond;
R'is H,
or is -(CHy)-R” wherein R* is aryl which is optionally substituted by one or
more substituents selected from the group consisting of:

halo, CN, Cyi¢-alkyl, Ci6-alkoxy, C;.6-haloalkoxy, -C(O)0O-C;¢-alkyl
and phenyl optionally substituted by halo, C;_¢-alkyl, C;_6-haloalkyl or
Ci.¢-alkoxy;

R*is  H or halo;

R3is H or C;¢-alkyl; and

R4, R’ and R® are H;

m is 1to 6;

as well as pharmaceutically acceptable salts thereof.

8.  The compounds of formula (I-a) according to claims 5 to 7, wherein said
compounds are selected from the group consisting of:

1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]spiro[indene-1,4"-piperidine];

1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-2,3-dihydrospiro[indene-1,4'-
piperidine];

1'-[(1-benzyl-1H-indol-3-yl)carbonyl]spiro[indene-1,4"-piperidine];
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C3-6-cycl oal kyl, 3 to 6 nenbered-heterocycl oal kyl
aryl or 5 or 6 nenbered heteroaryl which are

Qn _Imore B, or iBCHEEH0R063846
(CO-Rb, wherein Ro is: G -6-dPRoxy, NRLRL1, 5 or 6

menbered- h r C | kyl .. aryl .. or 5 or 6 nenhered
ot of dg it BRHEI 2 e bpisch Pl R IRBRE o
nor el'B;(6&Rloirs- 1bihm dot-3ycarbohylHpirofihdenoClL4'6pipbikdih¢]; BR3d

2. e Ot Rl Yy ek 2 B oS e 1 piperidine.

of H, halo, or - -al koxy optionally substituted by OH,

or t [ hr i .
w tho ot U SR o oD B g 11
H- o- Bis hajo, CN, G- -alkyl optionally
substituted by“"g{N or - -al koxy, - -al koxy, Cl1-

6- hal oal koxy, cycl oal kyl, - (CRnRl v)n-phenyl ,

wherei n the phe s ogpyional ly substituted by one or

(I-b)

wherein R', R%, R?, R?, R® and R’ are as defined in any one of claims 1 to 4.

10.  The compounds of formula (I-b) according to claim 9, wherein
R'is H,
or is Cy.¢-alkyl optionally substituted by CN,
or is sulfonylaryl,
or is -(CH,) ,-R* wherein R* is:
OR,
CN,
NR'R,
Cs.6-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CH,),»-(CO)-R", wherein R” is:
Ci.¢-alkoxy,
NR'R,
5 or 6 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which
are optionally substituted by one or more B;
R%is one or more of H, halo, C;_¢-alkyl;
R’is H,
or is Cy¢-alkyl,
or is -(CO)-R®, wherein R is:



10

15

20

25

30

35

group consisting of: halo, G- -alkyl optionally
substituted by CN or halo, - -al koxy; Rland R11 are H,

w@10060adeks/ | , Q e-al kyl - NR111 2§§( O - C 1_6- al ke T/EP2006/063846
d

-S( 0O 2- C16alkyl or OH; R11T R1V are H or
C16alkyl slt06 nis o 4; as well as
phar maceut | b%\fﬂl )5/' acceptabl e salts thereof. 21. The
corrpounds qCHzgnrN\RI‘Ral‘ (1-e) according to claim19 or

0 r 4
R lrentiop Bhones Syl ey SPutgs § Rueh Bubalor o v
het er oany Form: {nGh¥o- MRlidkolliridpe to gef e wajhnth ¢ dnyRribg to which they are
wher ei n Rﬁ C{,s 5 or 6 nenbered-heterocycloal kyl; R2 is
one or®H5P€" of H or halo; R3 is H or is G -6-al kyl:

Rlisi s Hne or rmre of Hor halo; R6 is H Rland Rll are

ﬁi 6- Iﬁl %ér&nq{'e is Cy.¢-alkyl or aryl;

Bis halo, CN, C1_6—a1ky1 optionally substituted by CN or C.¢-alkoxy, Ci_6-alkoxy, C;.
s-haloalkoxy, Cs ¢-cycloalkyl, -C(0)O-C¢-alkyl, -(CR"R"™),-phenyl, wherein the
phenyl is optionally substituted by one or more substituent(s) selected from the
group consisting of:

halo, C;.6-alkyl optionally substituted by CN or halo, C;.¢-alkoxy;

R'and R" are H, Cy_¢-alkyl, C1¢-alkyl-NR"'R", -C(0)-C¢-alkyl, -S(0),-Cy.¢-alkyl or OH;

R™ and R" are H or C¢-alkyl;

m is 1 to 6;

n is0to 4;

as well as pharmaceutically acceptable salts thereof.

11.  The compounds of formula (I-b) according to claim 9 or 10, wherein:
R' is H,
or is -(CHy)»-R* wherein R* is aryl, or 5 or 6 membered heteroaryl which are
optionally substituted by one or more subsituents selected from the group
consisting of:
halo, CN, Cyi¢-alkyl, Ci6-alkoxy, C;.6-haloalkoxy, -C(O)0O-C;¢-alkyl
and phenyl optionally substituted by halo, C;.¢-haloalkyl or C;¢-alkoxy,
ot is -(CH,)m-NR'R",
or is —(CHz)n—(CO)—Rb, wherein R” is aryl or 5 or 6 membered-heterocycloalkyl
which are optionally substituted by one or more B,
ot is -(CH2),-(CO)-R” wherein R® is NRR",

R? is H or halo;

R is H or Cy¢-alkyl;

R* is H or halo;

R® is H;

R’ is H or -SO,-R® wherein R is Cy_¢-alkyl or aryl;

Bis halo, NH,, C;6-alkyl optionally substituted by CN or C.¢-alkoxy, Ci_6-alkoxy,

C1.¢-haloalkoxy, Cs.6-cycloalkyl, -C(0)O-Cy.¢-alkyl, -(CR"R™),-phenyl, wherein



10

15

20

25

30

w@ewaenadicssy t o any one of cl ai

nis O0to 4; as well as pharmaceutically acceptable
salts thereof. 22. The conpounds of forrmula (I-¢e)
nr? %9 to 21, wher BCTIEBANE063846
conpounds are selected fromt 8 group consisting of:
E _3[ 26: %%Lg) ! {I;rl?)a :i%géiltﬂ)%gili g’lfb)étlit)u?e%rbbyoon s olr%%{lll)s_ti?l?err]l%@f SH&kd from
r-[(I-therzplp @neititgydt: | H- i1 ndol - 3-yl ) carbonyl Jspiro[l-b
enzofuran-3.4' < piperidin L. )
POk nao S Gy BRO TN b b sLRy SN Goctliop
RO RAete independently selected from H or Cy_¢-alkyl;

r-1(6-¢hl oro-5-fluoro-| Hindol-3-yl)carbonyl]spiro[l-b
glnlgofufgon@?,,&- piperidine] ;- o - 2-[6-chloro-3-(1 H
ns$pi ro[ | 0ehzof uran-3, 4" -pi peridin]-r-ylcarbonyl)-IHi

dol.-lylL] -N, N-.di h h ine; r-If
Qsc‘ﬁ?uoq’s)éﬁag@d-e 9?@%&##@?@-@%&%‘?&1 Hti ndol - S-yl | car bon

yl Jspi rof | benzof uran- 3, 4' -pi peridine] ;
3- [ 61Zhl Bhioed@agdunids of formula (I-b) according to any one of claims 9 to 11,
ran- Igarbfonyl)-ll—l-i

BBl 1 RS ARy BRIy iRl
| - { [ 6-¢hibongH2-hathybi Kikiololr3-4hydrboing)-) - dliyhaiéton 311}
§;ﬁ§€r%”ﬁi}r%$r§cio@8%1'4@}3}%915%?‘;”' 3,4' -piperidine] ;
- spi r O {[6erhzoflui3ath @ pUenzpylpd H-thdo]-3+y elubaniigiyd-) - | H- |
Hﬁ?/(llfolsﬁ/ilr(l[_inci\ol’le%ﬂi—gfpg ildlenteﬂanam' ne.
1'-{[6-chloro-1-(2-fluorobenzoyl)-1H-indol-3-yl|carbonyl }-1,2-
dihydrospiro[indole-3,4'-piperidine];
1'-{[6-chloro-1-(3,5-difluorobenzoyl)- 1H-indol-3-yl]carbonyl }-1,2-
dihydrospiro[indole-3,4'-piperidine];
1'-{[6-chloro-1-(2,3-difluorobenzoyl)-1H-indol-3-yl]carbonyl }-1,2-
dihydrospiro[indole-3,4'-piperidine];
1'-({6-chloro-1-[(3,5-difluorophenyl)sulfonyl]-1H-indol-3-yl Jcarbonyl)-1,2-
dihydrospiro[indole-3,4'-piperidine];

2-[6-chloro-3-(1,2-dihydro-1'H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)- 1H-

indol-1-yl]-1-(3,5-difluorophenyl)ethanone;

2-[6-chloro-3-(1,2-dihydro-1'H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)- 1H-

indol-1-yl]-1-(3,4-difluorophenyl)ethanone;

2-[6-chloro-3-(1,2-dihydro-1'H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)- 1H-

indol-1-yl]-1-(2-fluorophenyl)ethanone;

2-[6-chloro-3-(1,2-dihydro-1'H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)- 1H-

indol-1-yl]-N,N-diethylethanamine; and
1'-{[6-chloro-1-(pyridin-2-ylmethyl)- 1H-indol-3-yl]carbonyl }-1,2-
dihydrospiro[indole-3,4'-piperidine].

13.  The compounds of formula (I-c¢) according to any one of claims 1 to 4:
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r-({6-chloro-1-[2-(IHpyrrol-1l-yl)ethyl]-IHindol-3-yl
}carbonyl ) spiro[ | benzofuran- 3, 4'-piperidine]; and

\N02¢Wﬁmﬁﬁtoro-l-(2-oxo-2-piper;%&n | -yl et hyl) - PC¥/EPINOS/063846

3-yl]carbonyl }spiro[l benzof ur 3,4' - piperidine]

23. The conpoungs of formula (1-f) according to any
one of claims R\o 4: wherein RlL, R2, R3, and R4 are as
defined in any X
of formula (I-f
H or is G- -4
is sulfonylaryl,
CN, - 0 - NRLIR11, N&3
menber ed- heterp]c’yclo 3
het eroaryl which arelbptlona Iy su stltuted(mm one or
nmore B, or is -(CH 2 (CO -Rb,/wherein Ro is:

G - 6-al koxy, NR1R11l, 6 nenber§ yer ocycl oal kyl ,
aryl, or 5 or 6 nenbered heter whi ch are

R

of claims 1to 4. 24. The conpounds
¢ordigg to claim23, wherein Rl is
optlonally substituted by CN or

ar;

wherein R' to R* are as defined in any one of claims 1 to 4.

14. The compounds of formula (I-¢) according to claim 13, wherein
R'is H,
or is Cy.¢-alkyl optionally substituted by CN,
or is aryl, 5 or 6 membered heteroaryl or sulfonylaryl which are optionally
substituted by one or more B,
or is -(CH,) ,-R* wherein R* is:
OR,
CN,
NRR',
Cs.6-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CH,),-(CO)-R" wherein R” is:
Ci.¢-alkoxy,
NRR',
4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which
are optionally substituted by one or more B,
or R! and R’ together with the indole ring to which they are attached form a 5 or
6 membered heterocycloalkyl which can be substituted by =O;
R*is  one or more of H, halo, Cy.¢-alkyl optionally substituted by -NR"R", C.¢-
alkoxy;
R’is H,
or is Cy¢-alkyl,
or is halo,
or is -(CO)-R®, wherein R is:
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optionally substituted by one or nore B, R2 is one or
nore of H, halo, Cl-6-alkyl; R3is H or is

W@R00GHadeRs/1 , or is -(CO-R C, v&gsr_ei n Rc is: QPEeBEPIKkYD63846

-(CHz)n-NR1R11 , R4 is is one nore of H, halo, or -
- al koxy op io_n&lfy substituted by OH or two R4 may
form an oxo"6f di oxo bridge together with the phenyl
ring to whi(€H)hBR'Rite attached; B is halo, CN, G -

- al kyl opti(@%g l-?(l siglbst ituted by CN or - -al koxy, -
-al koxy, CI-""8-haloal koxy, C3-6-cycloalkyl, -C(OOC
1- 6- al kyl , 5 of CRridRh )¢tk Ipheoyycloatitye optionallieulphianyd by €1.6-alkyl;

tionally substituted b ne.or nore substitue 4
BE) corBany pbiiors el iy B sharusdios SRl T e AR b Oh. or vwo
- al kyl maptdronal dxo @ulista ridgedodeyh@Witrthbahenyl ring to which they are
- al kox A Felcﬁlnd R11 are H, Cl-6-alkyl,

G -6-a “NRnRl v, -C(O-C 1-6-al kyl,
BX O 2hdlb, MHaldgwtallofl ofdityn aRY SubsaindeRbYCar @ ¢ @alkoxy, Cy¢-alkoxy,

CL 0 bt B 2T PO e YRS st e
the phenyl is optionally substituted by one or more substituent(s) selected from
the group consisting of:

halo, C;.6-alkyl optionally substituted by CN or halo, C;.¢-alkoxy;

R'and R" are H, C¢-alkyl, C1¢-alkyl-NR"R", -(CO)O-C.¢-alkyl, -C(O)-NR"R", -C(0)-
C1e-alkyl, -S(0),-Cy6-alkyl, -S(0),- NR'R™;

R™ and R" are H or C¢-alkyl;

m is 1 to 6;

n is0to 4;

as well as pharmaceutically acceptable salts thereof.

15.  The compounds of formula (I-c) according to claim 13 or 14, wherein said
compounds are selected from the group consisting of:

1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-6-chloro-3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-one;

1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-4-fluoro-3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-one;

1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-6-methoxy-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;

1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-5-methoxy-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;

1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-7-chloro-3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-one;

1'-[(6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-
one;

1'-[(6-chloro-1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-
piperidin]-3-one;

1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-one;
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25. The conpounds of formula (I1-f) according to claim
23 or 24, wherein RLis H R2 is one or nore of H or

whadosode88 is H R4 is one or n?%g of H or hal oPCHEP2e$/063846
a

as pharnmaceut i caIIy accept abl Its thereof. 26. The

f, '
P o BhEo 3y SR b ARt S AR 0 a1
j/lbcrgmbdtfyﬂ E[Mpnethyllsllétmdkgedgcarb(?xamlde .
5- - I - ' - 35 ' [ + 3, 4" -pi '
or en%—)lglrgyll(Iigl)l—_t(g()gcgh;qog)ﬁé—ﬂﬁﬁﬁor%— -0 os—q'ﬁ,gf—ll—s?nr%tfbeﬂzofm%rll—q,4—

erid
pipbiridim-1f- ybcaﬁb@ﬂmpm ihtb 1 higiitarBo Jacdn blethyll }]nsqn]hylcl{rbznﬂaxe

For ntitlobt NN ekt ey G R e A R Ty 4
piperiginf- led,)cmon}IRG 1HaindolR2-arkoxamidef i ned i n any one
accol N Rgos & imsrdn [kaR G OrA adiy > B ed 15 Bhoro-3ur
spatdf§benptfianal 4'ypiperikn]-8Bwhed by CN, or is
éﬁ' T O RX 1 29 et$i- 1 Shad A He NS LA R | o SF
f] [i,3]benzodioxole—5,4'—piperidin] -7-one;

3-{6-chloro-3-[(3-ox0-1'H,3H-spiro[ 2-benzofuran-1,4-piperidin]-1'-yl)carbonyl]-
1H-indol-1-yl}propanenitrile;

{6-chloro-3-[(3-ox0-1'H,3H-spiro[ 2-benzofuran- 1,4'-piperidin]-1'-yl)carbonyl]-
1H-indol-1-yl Jacetonitrile;

1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-6-(2-hydroxyethoxy)-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;

1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-
piperidin]-3-one;

1'-{[6-chloro-1-(3,5-difluorophenyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;

1'-{[6-chloro-1-(3,5-difluorobenzoyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;

1'-{[6-chloro-1-(3,5-difluorobenzyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;

1'-{[6-chloro-1-(3-fluorobenzyl)- 1H-indol-3-yl|carbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-one;

1'-({6-chloro-1-[2-(3-fluorophenyl)-2-oxoethyl]-1H-indol-3-yl jcarbonyl)-3H-
spiro[ 2-benzofuran-1,4'"-piperidin]-3-one;

1'-({6-chloro-1-[2-(2,5-difluorophenyl)-2-oxoethyl]-1H-indol-3-yl jcarbonyl)-3H-
spiro[ 2-benzofuran-1,4'"-piperidin]-3-one;

1'-{[6-chloro-1-(3,5-difluorobenzyl)- 1H-indol-3-yl]carbonyl }-5-fluoro-3H-
spiro[ 2-benzofuran-1,4'"-piperidin]-3-one;

1'-{[6-chloro-1-(3-fluorobenzyl)- 1H-indol-3-yl|carbonyl }-5-fluoro-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;

1'-({6-chloro-1-[2-(3-fluorophenyl)-2-oxoethyl]-1H-indol-3-yl jcarbonyl)-5-
fluoro-3H-spiro[2-benzofuran-1,4'"-piperidin]-3-one;
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NR1R11, C3_6-cycloalkyl, 3 to 6
nmenber ed- het erocycl oal kyl, aryl or 5 or 6 nenbered

whedoenasss/| which are opti onal I%\msubst i tuted bRCDRPR2006/063846

nore B, or is -(CH 2 (CO -Rb, erein Rb is
0, PSRt AR L2 SUREL SRePSh SRR 22U onst-n-
qpﬂﬂbmﬂhhyhﬁmbbwHﬁmﬂﬁﬂﬂby(mﬂe or nore B; R2 is one or
m)r e5 %Ir(i)(mf) lh ?L6o Chlgro 1 é?l kéabeﬁzyé) yisH 13?@1—%y§2%ar})%nyl} 3H-spiro[ 2-
&nzﬁﬁﬁhlk)lw—-p([@fiﬁ)nj -Nedd11 , R4 i s | s one or nore of H,
e o 80 7 ISP SRR BBy
yiher gy 3H rspirg[ 2-benab fugim- tllznleplparldmata acdhed; B is hal o,
L T A T ——
spioDR-Befizokaanal ky[hperidlﬂ?ﬁﬂn‘fz) n- phenyl, wherein the
gﬂgg{:—(({g%h{%?é)lo[gad3 DRt NEY- By Of- Q- R18-y1 jcarbonyl)-3H-
spiro[2-benzofuran-1,4'- p1per1d1n] -3-ong;
1'-{[6-chloro-1-(3-fluorophenyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;
1'-{[6-chloro-1-(2-0x0-2-piperidin-1-ylethyl)- 1H-indol-3-yl]carbonyl }-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-one;
1'-{[6-chloro-1-(2-morpholin-4-yl-2-oxoethyl)- 1H-indol-3-yl]carbonyl }-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-one;
2-{6-chloro-3-[(3-ox0-1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-yl)carbonyl]-
1H-indol-1-yl1}-N,N-dimethylacetamide;
2-{6-chloro-3-[(3-ox0-1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-yl)carbonyl]-
1H-indol-1-yl1}-N,N-diethylacetamide;
1'-{[6-chloro-1-(piperidin-1-ylcarbonyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;
tert-butyl {6-chloro-3-[(3-oxo0-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yl)carbonyl]-1H-indol-1-yl Jacetate;
1'-[(6-chloro-1-pyridin-2-yl-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-
piperidin]-3-one;
1'-[(6-chloro-1-pyridin-2-yl-1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;
1'-({6-chloro-1-[(2-methylpyridin-4-yl)methyl]-1H-indol-3-yl Jcarbonyl)-5-fluoro-
3H-spiro[2-benzofuran-1,4"-piperidin]-3-one;
1'-({6-chloro-1-[(6-chloropyridin-3-yl)methyl]-1H-indol-3-yl Jcarbonyl)-5-fluoro-
3H-spiro[2-benzofuran-1,4"-piperidin]-3-one;
1'-({6-chloro-1-[(3-chloro-6-methylpyridazin-4-yl)methyl]-1H-indol-3-
yl}carbonyl)-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one;
1'-{[6-chloro-1-(pyridin-4-ylmethyl)- 1H-indol-3-yl]carbonyl }-5-fluoro-3H-
spiro[ 2-benzofuran-1,4'"-piperidin]-3-one;
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group consisting of: halo, Cl-6-alkyl optionally
substituted by CN or hal o, Cl-6-al koxy; Rland Rl11l are

woR00C0eds%l kyI G _6-al kyI le%l -C( O - C 1- 6rei/kpi006/063846
R11 nd

-S(O 2-G _ aI kyl or R1V are H or
Cl- 6;

ohar Rt HEioc chdénptga?b"ﬁhy@ AP R ER By Sgpero-a-
mmﬂmf@ﬂanfm mipaidih8onaccordi ng to cl aim 27 or

aryt 1 BB GReoBahyrig b SR o s>
bénzOfuahikyt |4 -pRéridm | H-oig is H, as well as
o e o5 8RR, SRR, HSE Ty TR s tuoro st
@@[Meﬂﬂofﬁﬁnm pmmchnh3 sacd conpounds ar e sel ect ed
L0 AERIe e R B il Ta Y bl iopeshyl gindol 3
yMahb’dnyl)SmpbfdaBH&pheﬁZbénmﬁnaﬂl 14 -pipepidin |eB-ohe;3- one;

1'-{[6-chloro-1-(pyridin-2-ylmethyl)- 1H-indol-3-yl]carbonyl }-5-fluoro-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-one;

2-{6-chloro-3-[ (5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yDcarbonyl]-1H-indol-1-yl}-N,N-dimethylacetamide;

1'-({6-chloro-1-[2-(dimethylamino)ethyl]- 1H-indol-3-yl Jcarbonyl)-5-fluoro-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-one;

1'-{[6-chloro-1-(pyridin-3-ylmethyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;

1'-{[6-chloro-1-(pyrazin-2-ylmethyl)-1H-indol-3-yl]carbonyl }-5-fluoro-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-one;

1'-{[6-chloro-1-(pyrimidin-5-ylmethyl)- 1H-indol-3-yl]carbonyl }-5-fluoro-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-one;

3-{6-chloro-3-[(5-fluoro-3-0xo0-1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-
yl)carbonyl]-1H-indol-1-yl Jpropanenitrile;

tert-butyl {6-chloro-3-[(5-fluoro-3-oxo-1'H,3H-spiro[2-benzofuran-1,4'-
piperidin]-1'-yl)carbonyl]-1H-indol-1-yl Jacetate;

1'-{[6-chloro-1-(2-morpholin-4-yl-2-oxoethyl)- 1H-indol-3-yl]carbonyl }-5-fluoro-
3H-spiro[2-benzofuran-1,4"-piperidin]-3-one;

1'-({1-[(4-benzylmorpholin-2-yl)methyl]-6-chloro- 1H-indol-3-yl Jcarbonyl)-5-
fluoro-3H-spiro[2-benzofuran-1,4'"-piperidin]-3-one;

1'-({6-chloro-1-[ (5-methylisoxazol-3-yl)methyl]- 1H-indol-3-yl Jcarbonyl)-5-
fluoro-3H-spiro[2-benzofuran-1,4'"-piperidin]-3-one;

1'-({6-chloro-1-[2-(4-methylpiperazin-1-yl)-2-oxoethyl]- 1H-indol-3-yl Jcarbonyl)-
5-fluoro-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one;

1'-{[6-chloro-1-(pyridin-2-ylmethyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;

1'-({6-chloro-1-[(5-cyclopropyl-2-methyl-1,3-0xazol-4-yl)methyl]-1H-indol-3-
yl}carbonyl)-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one;
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(RS SR) -
-[(6-chl oro-I Hi ndol - 3- yI)carbonyI]-S',S'-di nmet hyl -

WO sprnade®s benzofuran-1, 4" - pi pey 7'gdi n] - 3- one; (IRIA/BPR006/063846

r-[(l-benzyl-2-nmnethyl i H-| ndol='3-yl )carbonyl] 3,5 -di
et Nyl o6 2hIRRY- 191 TN 20T Shidzde £yn ReRSH! i Mhaot: 3°§1?Carbony1) 5-

and-
{lhoroBHR spir&)2- ben[z$ furdre Ay pip2ridimf {Bydnd; H- | ndol - 3-yl ) car bo

I
2 behdp R TR R RURBAL s 4D geshytls | H-indal-Syhessbomd -5
fitorfoednspao|(2Hbdmyo ucao i di- p@et1®1na1:jﬁyome of claine 1 to

: R8
any b6 gy s a1 R S BB B LR dlearoonyy-
§4ﬂub)o aﬂem@l[hgeﬁmMamlrn'@lpermapmoneRl is H or is

suI f %a%éfh??gtlo[?gs dl%f’%ylPSt it mg@%l %glf}dsoi SefrarbonyD)-5-

ﬂ‘i}brol-\ﬂiﬁ[iilo[%ﬂenﬁeﬁnyﬂi d)&l bﬁplendﬁi]ﬂ@mﬁe
R R TR NN SR G m—
M]U@r(BSHOS‘p1ﬂ0$2 béﬁdﬁﬁaﬁ@@)‘ pifdvidinghdoaen Rb is:
G - 61 a(J{g ﬁ%ro 1-[(3-fluorooxetan-3-yl)methyl]- 1H-indol-3-yl Jcarbonyl)-5-fluoro-
3H-spiro[2-benzofuran-1,4"-piperidin]-3-one;

1'-({6-chloro-1-[(3-fluorooxetan-3-yl)methyl]-1H-indol-3-yl jcarbonyl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-one;

1'-[(6-chloro-1-{[ 1-(methoxymethyl)-cyclopropyl]methyl }- 1H-indol-3-
yDcarbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one;

[1-({6-chloro-3-[(5-fluoro-3-0x0-1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-
yhcarbonyl]-1H-indol-1-yl Jmethyl)cyclopropyl] acetonitrile;

1'-[(6-chloro-1-{[ 1-(methoxymethyl)-cyclopropyl]methyl }- 1H-indol-3-
yDcarbonyl]-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one;

[1-({6-chloro-3-[(3-0x0-1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-
yhcarbonyl]-1H-indol-1-yl Jmethyl)cyclopropyl] acetonitrile;

1'-({6-chloro-1-[2-(tetrahydro-2H-pyran-4-yl)ethyl]-1H-indol-3-yl jcarbonyl)-5-
fluoro-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one hydrochloride;

1'-({6-chloro-1-[2-(tetrahydro-2H-pyran-4-yl)ethyl]-1H-indol-3-yl Jcarbonyl)-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-one;

tert-butyl 2-({6-chloro-3-[(5-fluoro-3-oxo0-1'H,3H-spiro[ 2-benzofuran-1,4'-
piperidin]-1'-yl)carbonyl]-1H-indol-1-yl Jmethyl)morpholine-4-carboxylate;

tert-butyl 2-({6-chloro-3-[(3-oxo0-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yl)carbonyl]-1H-indol-1-yl jmethyl)morpholine-4-carboxylate;

1'-{[6-chloro-1-(morpholin-2-ylmethyl)-1H-indol-3-yl]carbonyl }-5-fluoro-3H-
spiro[2-benzofuran-1,4'"-piperidin]-3-one dihydrochloride;

1'-{[6-chloro-1-(morpholin-2-ylmethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-one hydrochloride;

2-{6-chloro-3-[ (5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yl)carbonyl]-1H-indol-1-yl Jacetamide;
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Cl-6-alkyl; R3 is H or is O anlkyl or is -(CO)

RzFfCi s%gﬁﬁ)r% 3?5(5 mS‘PrO' '°"P|a1 ‘ﬁﬁ":ﬂ SPHOr[z b(ﬁ%hfkoa)? R ériding-1-
gipdaicoorgyl |- YH s it - yll]lﬂ‘é{thdvlyylﬁdtanndet wo R4 may for m an

o ch RS GG B iyl T RIS G s uoro-

EHXpaD [ b€ zoBiris- 1 piperidiv | - _Qon)e aI kyl optionally

Ul ed B el AP oSy ol

bérZROdRhuv- )1 1 plpmylin] 3bed;ei n the phenyl is opti onal I y

fsrgffi ﬁg gs Cﬁ%u %r}zglt):‘lﬁ_g%bﬁﬂgﬁ\mc o) 1(} 135%? b sofuran- 1,4'-

pipémd)maaBL(ynesubstltut ed by CN or hal o, Cl 6- al koxy;

Rlan 1 ar 1- 6- 0 46-al kyl - N, o
GO R Ry (0 B ep Ry bk pitridind-1-
10  yDcarbonyl]-1H-indol-1-yl}Jacetamide; and
2-{6-chloro-5-methyl-3-[ (3-oxo0-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
yl)carbonyl]-1H-indol-1-yl}-N,N-dimethylacetamide.

16. The compounds of formula (I-d) according to any one of claims 1 to 4:

R R (I-d)

15 R
wherein R' to R® are as defined in any one of claims 1 to 4.
17. The compounds of formula (I-d) according to claim 16, wherein
R'is H,
or is Cy.¢-alkyl optionally substituted by CN,
20 or is aryl, 5 or 6 membered heteroaryl or sulfonylaryl which are optionally

substituted by one or more B,
or is -(CH,) ,-R* wherein R* is:
OR,
CN,
25 NR'R,
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R111 and R1V are Hor Cl-6-alkyl; mis 1 to 6; nis
o 4; as well as pharnaceutically acceptable salts

wo bereadess 33. The conpounds o&lzfﬂr_rrul a (1-h) aPCDEP10n€063846

toclaim3 1 or 32, wherein I's H or is -(CH 2 (CO
- Rb, vvhe&einf{b

1 PhegeL 0Bt e R0 B A o5 ot

or C=0 Rlanchd®irbat ehidhare itionaBy kubistituasl yebre @snore B,

phar et el ycarseRsapiegel |, fhereol, 4 The

cl ai ms 3Cile-blRod3, wherein said conpounds are sel ected

fromthewgﬁgyp consi sting of _ o

r-[(6-ch | Hindol -3-yl ) carbonyl ] spiro[isoindol e-1I,

4' - pi perd di MineB(hetdd-lne@pcycloalkyl, aryl, or 5 or 6 membered heteroaryl which

L etor g ol LR L gt -2 5o

[ (6- chboR'cand Bt gelndr-vdtyihe dadddoriyg o wRicB tiiyhyelategped form a 5 or

Iro[iso i pdol G e Hbterocycloalkyl which can be substituted by C(0)O-Cye-alkyl

or Cie-alkyl;

R%is one or more of H, halo, C;6-alkyl, C;_6-alkoxy;

R’is H,
or is Cy¢-alkyl,
or is -(CO)-R®, wherein R° is Cy.¢-alkyl, or -(CHy),-NR'R",;

R’ is one or more of H, halo, or Cy.s-alkoxy optionally substituted by OH, or two R*
may form an oxo or dioxo bridge together with the phenyl ring to which they are
attached;

R’ is H or aryl;

Bis halo, NH,, C;6-alkyl optionally substituted by CN or C.¢-alkoxy, Ci_6-alkoxy,
C1.¢-haloalkoxy, Cs.6-cycloalkyl, -C(0)O-Cy.¢-alkyl, -(CR"R™),-phenyl, wherein
the phenyl is optionally substituted by one or more substituent(s) selected from
the group consisting of:

halo, C;.6-alkyl optionally substituted by CN or halo, C;.¢-alkoxy;

R'and R" are H, C¢-alkyl, C1¢-alkyl-NR"R", -(CO)O-C.¢-alkyl, -C(O)-NR"R", -C(0)-
C1.e-alkyl, -S(0),-Cy.6-alkyl, -S(0),- NR'R" or OH;

R™ and R" are H or C¢-alkyl;

m is 1 to 6;

n is0to 4;

as well as pharmaceutically acceptable salts thereof.

18. The compounds of formula (I-d) according to claim 16 or 17, wherein said
compounds are selected from the group consisting of:

1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-
piperidine];

1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-6-chloro-3H-spiro[ 2-benzofuran-
1,4'-piperidine];
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pi peridine] ; and- - 2-
{6-chl oro-3-[(3-oxo 2,3-di hydro-1 H -spiro[iso indol e-

wo 20b70pdeper i din] -1 - yl)car bon%% -1 Hi ndol - PCT/EP2006/063846

| -yl }-Nnet hyl acet am de. ocess for the

IOr ep %'n‘?egljlﬁfﬁ u%ﬂo‘f %?ﬁ%éﬁ% ?’ﬁfﬁ by 2"”13e§1z fufef 1 flafnpen dinel:
accot e[(h{]penmy&ﬂynethgl bfi-ied @i 3vgl) cartham yB 431 opipo i 5bengofulnen-1,4'-

ste reacting a conpound of formula (I1): with a
Blgﬁﬁgmﬁ]d of formula A-H in order to obtain the

Corr‘pﬁu{rﬁﬁ-n@dthﬂo]r—(pﬂeayl(sdlfqny()L}Haﬁdol(ﬂ-ylh)arbc(nly} 1E3H-spire[d) ,

) -h) wherein A, Rl, R2 and R3
é?ngoégar&éfél %@&&dw%iny one of claims 1 to 34. 36. A
pr ocEs{sﬁli(o;roldthylmreﬂpfa)FamedtyldH trhe -Goytoathods }BH- spiro[ 2-

b | - l-d | -
%ffnzgfluralt (1 4)“})1P%F1dj(nle h) ach)rdl(ngczo gny Z)ne(of eZ:I ainms 1

to 3%- @mmrﬂusrmntﬁ)ezsmbylomﬁmn yltragb mghipsHMgiroff2-
{3‘%{1%1' (1 lI \ﬁn 5} an el ectrophile conmpound of
ran-p Reﬁl Ber to obtain the conpound of
for mJL(eQ(nhe)thyl(ll E%Qtrlﬂ@brdﬁﬁeth(éﬂ}élﬁf)n,zylﬂJlH:I)n.do( B-y&)carbohyl) J3H-
%ng%e &u ] 1rr11]R1 R2 and R3 are as defined
OB r&f”cfé??r? %o 34 and Yis halo. 37. A
pr oc9s{$14z(35 dﬂmletl"@'ﬂfenaﬂ}imr@ﬁhﬂf1I§{h@c}d|1@3f§d§xta?llﬁﬁly;)}ﬁ3k(l—lspirs)[2—
c
Effnzgﬁ”%‘? 1(4? Hﬁ(e 1&52%’rd| ng to any one of claims 1 to 34
CoNpiriceiyhd {{ D mesityep- (qu BHagfiiony ben Aasunt-piferfdai]nul a
%15%% V}“]IE[ g Jr)nﬂ 1Iborrml a HNRLR11 in order to
it nE-BORE T Re v keb RS () (1-2), (1<)
- C){[ A-hrethyl-3((11H83H - dplirof 2-berf Aofighn Ar4' fplipdaidin whe@itonyl)- 1H-
ER’IJdSI'ﬂris‘/l]ine(ﬂb‘/lg’}nzonquﬁle’l are as defined in any one of
1'-{[1-(3,5-difluorobenzyl)-2-methyl- 1H-indol-3-yl|carbonyl }-3H-spiro[ 2-

benzofuran-1,4"-piperidine];

1'-{[1-(2-chlorobenzyl)-2-methyl- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4'-piperidine];

1'-{[1-(2-methoxybenzyl)-2-methyl- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

1'-{[1-(4-methoxybenzyl)-2-methyl- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

1'-[(1-{[2-(2-methoxyphenyl)-5-methyl-1,3-0xazol-4-yl|methyl }-2-methyl- 1H-
indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine];

1'-[(1-benzyl-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine];

1'-[(6-chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine];

N,N-dimethyl-2-[3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-
1H-indol-1-yl]ethanamine;

2-methyl-1-[3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-
indol-2-yl]butan-1-one;

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

1-yl]acetonitrile;
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38. A conmpound formula (1), (l1-a), (I-b), (I-c),
(r-d), (1-e), (1-f), (I-g) or (I-h) obtainable by a

w@emceessaccor di ng to any one cl ai ms 35 t o BFI/EBDN6/#63846

conmpound of formula (1), (I-a) 76(I b), (l-c), (I-d),
(1-€), k] ( o[ di Q_an%.one of
(b Sl 55T R D P
bereaturemtl %blpémdmhor rhea, hypert ensi on, chronic heart
fail Pk i at asopr er
O e e N elﬁ%ﬂ”%mfvoéi‘
biersofud e - 14apigeadme¢gnd depressive di sorders.
?gﬂgggﬁﬁgﬁ%l 0- FCPE? ?1%%% Iercl)%qy ogﬁ 1?<?olg§yl?c(al‘reb 1}”?[{1 saaro[2—
()cli:nz_efural(—llﬁf—bg)e(lﬂﬂg] orh(l h) accor d| ng to any one of
Cl al . rnaceul.l C
car e LR B R e bR SRS g e >
bérabford® . Avpareeidimelt s useful against dysmenorrhea,
hypertepsjon, .c ni.c art .fail.ur r :
cbr b TR Bo- adonrubartien iy By nTRRRORR aftpiral>
B@tfzdﬁﬁmielmbwlshm¢ corrpul si ve disorder, anxious and
((:ile§) ' ?S{I% gﬁlor? | O(B(Sjﬂ% o(ereé})zyl) kf?—fea)dol ?]yﬁg;%otl?ﬂ#{ s;zqo[g%enzofuran—
og' plbelhdmapcordl ng to any one of clains 1 to 34 for
t he prepa n ,of [
cl'ai B Rpedet o Hﬁwgﬁa#éhﬁklﬁs@%f’? H5heen -Sm-
andﬁt&n Mqapcir&ﬁﬁ»é]on chronic heart failure,
I nap e._sacretlo Sl
ci v R Eh PG TP B e Rdr g ongea e o skl Falieupory 3n-
shispR defizofaraxi QUIspipdrilliskgpr essi ve di sorders.

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]-N,N-dimethylacetamide;

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]-N,N-diethylacetamide;

1'-{[6-chloro-1-(piperidin-1-ylcarbonyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

tert-butyl [6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-
1H-indol-1-yl] acetate;

1'-{[6-chloro-1-(3,5-difluorophenyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

1'-{[6-chloro-1-(3-fluorophenyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]-1-(2-fluorophenyl)ethanone;

1'-[(6-chloro-1-pyridin-2-yl-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-
piperidine];

1'-{[6-chloro-1-(pyridin-4-ylmethyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]-1-pyridin-2-ylethanone;
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1'-{[6-chloro-1-(pyridin-3-ylmethyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

1'-{[6-chloro-1-(pyridin-2-ylmethyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

1'-{[6-chloro-1-(pyrazin-2-ylmethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

1'-{[6-chloro-1-(pyrimidin-5-ylmethyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]-N,N-dimethylethanamine;

1'-{[6-chloro-1-(2-0x0-2-piperazin- 1-ylethyl)-1H-indol-3-yl]carbonyl }-3H-
spiro[2-benzofuran-1,4"-piperidine];

1'-({1-[(4-benzylmorpholin-2-yl)methyl]-6-chloro- 1H-indol-3-yl jcarbonyl)-3H-
spiro[ 2-benzofuran-1,4'-piperidine];

1'-({6-chloro-1-[ (5-methylisoxazol-3-yl)methyl]- 1H-indol-3-yl Jcarbonyl)-3H-
spiro[2-benzofuran-1,4"-piperidine];

1'-({6-chloro-1-[2-(4-methylpiperazin-1-yl)-2-oxoethyl]- 1H-indol-3-yl Jcarbonyl)-
3H-spiro[2-benzofuran-1,4'-piperidine];

4-(1-{1-[(2-cyclopropyl-4-methylcyclopenta- 1,4-dien-1-yl)methyl]-6-methyl-1H-
inden-3-yl}vinyl)-2',3'-dihydrospiro[ cyclohexane-1,1'-indene];

1'-({6-chloro-1-[(1-methyl-1H-imidazol-5-yl)methyl]- 1H-indol-3-yl jcarbonyl)-
3H-spiro[2-benzofuran-1,4'-piperidine];

1'-({6-chloro-1-[ (3-methylisoxazol-5-yl)methyl]- 1H-indol-3-yl Jcarbonyl)-3H-
spiro[ 2-benzofuran-1,4'-piperidine];

1'-({6-chloro-1-[(1,5-dimethyl- 1H-pyrazol-3-yl)methyl]-1H-indol-3-yl jcarbonyl)-
3H-spiro[2-benzofuran-1,4'-piperidine];

1'-({6-chloro-1-[(3,5-dimethylisoxazol-4-yl)methyl]-1H-indol-3-yl jcarbonyl)-3H-
spiro[2-benzofuran-1,4"-piperidine];

1'-({6-chloro-1-[(2,5-dimethyl-1,3-0xazol-4-yl)methyl]- 1H-indol-3-yl Jcarbonyl)-
3H-spiro[2-benzofuran-1,4'-piperidine];

1'-({6-chloro-1-[(3-fluorooxetan-3-yl)methyl]-1H-indol-3-yl jcarbonyl)-3H-
spiro[2-benzofuran-1,4"-piperidine];

1'-[(6-chloro-1-{[ 1-(methoxymethyl)-cyclopropyl]methyl }- 1H-indol-3-
yDcarbonyl]-3H-spiro[2-benzofuran-1,4"-piperidine];

(1-{[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]methyl jJcyclopropyl)acetonitrile;
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1'-({6-chloro-1-[2-(tetrahydro-2H-pyran-4-yl)ethyl]-1H-indol-3-yl Jcarbonyl)-3H-
spiro[2-benzofuran-1,4"-piperidine];

tert-butyl 2-{[6-chloro-3-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-
ylcarbonyl)-1H-indol-1-ylJmethyl jmorpholine-4-carboxylate;

1'-{[6-chloro-1-(morpholin-2-ylmethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine] hydrochloride;

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]-N-[2-(dimethylamino)ethyl]acetamide;

2-[6-chloro-5-methyl-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-
ylcarbonyl)-1H-indol-1-yl]-N,N-dimethylacetamide;

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]acetamide;

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]-N-[2-(methylamino)ethyl]acetamide;

N-(2-aminoethyl)-2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-
ylcarbonyl)-1H-indol-1-yl]acetamide;

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]ethanamine;

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]-N-methylethanamine;

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]-N-methylacetamide;

1'-{[6-chloro-1-(2-morpholin-4-ylethyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

1'-{[6-chloro-1-(3-morpholin-4-ylpropyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

1'-{[6-chloro-1-(oxiran-2-ylmethyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]ethanol;

1'-({6-chloro-1-[(2-methylpyridin-4-yl)methyl]-1H-indol-3-yl Jcarbonyl)-3H-
spiro[2-benzofuran-1,4"-piperidine];

1'-({6-chloro-1-[(35)-piperidin-3-ylmethyl]- 1H-indol-3-yl jcarbonyl)-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]-N-hydroxyethanamine;
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1'-{[6-chloro-1-(tetrahydro-2H-pyran-4-ylmethyl)- 1H-indol-3-yl]carbonyl }-3H-
spiro[2-benzofuran-1,4"-piperidine];

1'-({6-chloro-1-[(1-methylpyrrolidin-3-yl)methyl]- 1H-indol-3-yl jcarbonyl)-3H-
spiro[ 2-benzofuran-1,4'-piperidine];

1'-[(6-chloro-1-{[(3S)-1-methylpiperidin-3-yl]methyl }- 1H-indol-3-yl)carbonyl]-
3H-spiro[2-benzofuran-1,4'-piperidine];

1'-{[6-chloro-1-(pyrrolidin-3-ylmethyl)-1H-indol-3-yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

1'-({6-chloro-1-[(2S)-pyrrolidin-2-ylmethyl]-1H-indol-3-yl Jcarbonyl)-3H-spiro[ 2
benzofuran-1,4"-piperidine];

1'-[(6-chloro-2-methyl- 1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-
piperidine];

1'-(1,2,3,4-tetrahydropyrazinol[ 1,2-a]indol-10-ylcarbonyl)-3H-spiro[ 2-benzofuran

1,4'-piperidine] hydrochloride;

1'-[(2-methyl-1,2,3,4-tetrahydropyrazino[ 1,2-a]indol-10-yl)carbonyl]-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

1'-[(6-chloro-2-methyl- 1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-
piperidine];

N-{2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]ethyl Jacetamide;

N-{2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]ethyl Jmethanesulfonamide;

N-{2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-1H-
indol-1-yl]ethyl }-N-methylacetamide;

N-{2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-yl]ethyl }-N-methylmethanesulfonamide;

1'-[(6-chloro-1-{[(2S)-1-methylpyrrolidin-2-ylJmethyl }- 1H-indol-3-yl)carbonyl] -
3H-spiro[2-benzofuran-1,4'-piperidine]; and

1'-[(6-chloro-1-{[(2R)-1-methylpyrrolidin-2-ylJmethyl }-1H-indol-3-yl)carbonyl]-
3H-spiro[2-benzofuran-1,4'"-piperidine].

19. The compounds of formula (I-e) according to any one of claims 1 to 4:
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R4

wherein R', R%, R?, R* and R® are as defined in any one of claims 1 to 4.

20. The compounds of formula (I-e) according to claim 19, wherein

H,
or is Cy.¢-alkyl optionally substituted by CN,
or is sulfonylaryl,
or is -(CH,) ,-R* wherein R* is:

OR,

CN,

NRR',

Cs.6-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl or 5 or 6 membered

heteroaryl which are optionally substituted by one or more B,

or is -(CH,),»-(CO)-R", wherein R” is:

Ci.¢-alkoxy,

NRR',

5 or 6 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which

are optionally substituted by one or more B;
one or more of H, halo, C;_¢-alkyl;
H,
or is Cy¢-alkyl,
or is -(CO)-R®, wherein R is:
Ci.¢-alkyl
-(CH),-NRR',

is one or more of H, halo, or Cy.s-alkoxy optionally substituted by OH, or two R*
may form an oxo or dioxo bridge together with the phenyl ring to which they are
attached;
H;
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Bis halo, CN, Cy6-alkyl optionally substituted by CN or C;.¢-alkoxy, Ci_¢-alkoxy, C;.
s-haloalkoxy, Cs ¢-cycloalkyl, -C(0)O-C¢-alkyl, -(CR"R"™),-phenyl, wherein the
phenyl is optionally substituted by one or more substituent(s) selected from the
group consisting of:

halo, C;.6-alkyl optionally substituted by CN or halo, C;.¢-alkoxy;

R'and R" are H, Cy¢-alkyl, C1¢-alkyl-NR"'R", -C(0O)-Cy.¢-alkyl, -S(0),-C1.6-alkyl or OH;

R™ and R" are H or C¢-alkyl;

m is 1 to 6;

n is0to 4;

as well as pharmaceutically acceptable salts thereof.

21. The compounds of formula (I-e) according to claim 19 or 20, wherein

R'is H or,

-(CHy)m-R* wherein R"is 5 or 6 membered-heterocycloalkyl, aryl, or 5 or 6

membered heteroaryl,

-(CH2)m-NR'R" or,

—(CHz)n—(CO)—Rb, wherein R%is 5 or 6 membered-heterocycloalkyl;
R is one or more of H or halo;
R’is H,

or is Cy.¢-alkyl;

R* is one or more of H or halo;
R® is H;

R'and R are Ci¢-alkyl;

m is 1 to 6;

n isOto 4,

as well as pharmaceutically acceptable salts thereof.

22, The compounds of formula (I-e) according to any one of claims 19 to 21,
wherein said compounds are selected from the group consisting of:

1'-[(6-chloro-1H-indol-3-yl)carbonyl]spiro[ 1-benzofuran-3,4'-piperidine];

1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl] spiro[ 1-benzofuran-3,4'-
piperidine];

1'-(1H-indol-3-ylcarbonyl)spiro[ 1-benzofuran-3,4'-piperidine];

1'-[(6-chloro-5-fluoro-1H-indol-3-yl)carbonyl]spiro[ 1-benzofuran-3,4'-

piperidine];
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2-[6-chloro-3-(1'H-spiro[ 1-benzofuran-3,4'-piperidin]-1'-ylcarbonyl)-1H-indol-1-
yl]-N,N-dimethylethanamine;
1'-{[6-chloro-1-(2-pyrrolidin-1-ylethyl)- 1H-indol-3-yl]carbonyl }spiro[ 1-
benzofuran-3,4'-piperidine];
5 3-[6-chloro-3-(1'H-spiro[ 1-benzofuran-3,4'-piperidin]-1'-ylcarbonyl)- 1H-indol-1-
yl]-N,N-dimethylpropan-1-amine;
1'-{[6-chloro-1-(2-morpholin-4-ylethyl)- 1H-indol-3-yl]carbonyl }spiro[ 1-
benzofuran-3,4'-piperidine];
2-[6-chloro-3-(1'H-spiro[ 1-benzofuran-3,4'-piperidin]-1'-ylcarbonyl)-1H-indol-1-
10  yl]-N,N-diethylethanamine;
1'-({6-chloro-1-[2-(1H-pyrrol-1-yl)ethyl]- 1H-indol-3-yl jcarbonyl)spiro[ 1-
benzofuran-3,4'-piperidine]; and
1'-{[6-chloro-1-(2-0x0-2-piperidin-1-ylethyl)- 1H-indol-3-yl]carbonyl }spiro[ 1-
benzofuran-3.,4'-piperidine].

15
23. The compounds of formula (I-f) according to any one of claims 1 to 4:
R2
0]
)N
N
RY
R> NH
(I-f)
R4
wherein R', R%, R?, and R* are as defined in any one of claims 1 to 4.
24, The compounds of formula (I-f) according to claim 23, wherein
20 R'is H,

or is Cy.¢-alkyl optionally substituted by CN,
or is sulfonylaryl,
or is -(CH,) ,-R* wherein R* is:
OR,
25 CN,
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NRR',
Cs.6-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CH,),»-(CO)-R", wherein R” is:
Ci.¢-alkoxy,
NRR',
6 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which are
optionally substituted by one or more B;

R%is one or more of H, halo, C;_¢-alkyl;

R’is H,
or is Cy¢-alkyl,
or is -(CO)-R®, wherein R is:

Ci.¢-alkyl
-(CH2),-NRR',

R*is  isone or more of H, halo, or Ci.¢-alkoxy optionally substituted by OH, or two R
may form an oxo or dioxo bridge together with the phenyl ring to which they are
attached;

Bis halo, CN, Cy6-alkyl optionally substituted by CN or C;.¢-alkoxy, Ci_¢-alkoxy, C;.
s-haloalkoxy, Cs ¢-cycloalkyl, -C(0)O-C¢-alkyl, -(CR"R"™),-phenyl, wherein the
phenyl is optionally substituted by one or more substituent(s) selected from the
group consisting of:

halo, C;.6-alkyl optionally substituted by CN or halo, C;.¢-alkoxy;

R'and R" are H, Cy¢-alkyl, C1¢-alkyl-NR"'R", -C(0O)-Cy.¢-alkyl, -S(0),-C1.6-alkyl or OH;

R™ and R" are H or C¢-alkyl;

m is 1 to 6;

n is0to 4;

as well as pharmaceutically acceptable salts thereof.

25. The compounds of formula (I-f) according to claim 23 or 24, wherein
R'is H;
R is one or more of H or halo;
R’ is H;

R*is one or more of H or halo;
as well as pharmaceutically acceptable salts thereof.
26. The compounds of formula (I-f) according to any one of claims 23 to 25,

wherein said compounds are selected from the group consisting of
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5-bromo-1'-(1H-indol-3-ylcarbonyl)spiro[indole-3,4'-piperidin]-2(1H)-one; and
5-bromo-1'-[ (6-chloro-1H-indol-3-yl)carbonyl] spiro[indole-3,4'-piperidin]-

2(1H)-one.
27. The compounds of formula (I-g) according to any one of claims 1 to 4:
R2
0O
N
N / O
R 3 O

R'is

R%is
R%is

(I-9)

wherein R', R%, R?, and R* are as defined in any one of claims 1 to 4.

28. The compounds of formula (I-g) according to claim 27, wherein
H,
or is Cy.¢-alkyl optionally substituted by CN,
or is sulfonylaryl,
or is -(CH,) ,-R* wherein R* is:
OR,
CN,
NRR',
Cs.6-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CH,),»-(CO)-R", wherein R” is:
Ci.¢-alkoxy,
NRR',
6 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which are
optionally substituted by one or more B;
one or more of H, halo, C;_¢-alkyl;
H,
or is Cy¢-alkyl,
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or is -(CO)-R®, wherein R is:
Ci.¢-alkyl
-(CH2),-NRR',

R*is  isone or more of H, halo, or Ci.¢-alkoxy optionally substituted by OH, or two R
may form an oxo or dioxo bridge together with the phenyl ring to which they are
attached;

Bis halo, CN, Cy6-alkyl optionally substituted by CN or C;.¢-alkoxy, Ci_¢-alkoxy, C;.
s-haloalkoxy, Cs ¢-cycloalkyl, -C(0)O-C¢-alkyl, -(CR"R"™),-phenyl, wherein the
phenyl is optionally substituted by one or more substituent(s) selected from the
group consisting of:

halo, C;.6-alkyl optionally substituted by CN or halo, C;.¢-alkoxy;

R'and R" are H, Cy¢-alkyl, C1¢-alkyl-NR"'R", -C(0O)-Cy.¢-alkyl, -S(0),-C1.6-alkyl or OH;

R™ and R" are H or C¢-alkyl;

m is 1 to 6;

n is0to 4;

as well as pharmaceutically acceptable salts thereof.

29. The compounds of formula (I-g) according to claim 27 or 28, wherein
R'is H or,
-(CH»)m-R* wherein R* is aryl,

2.
R 1s one or more of H or halo;

R’is H,

or is Cy.¢-alkyl;
R* is H;
R® is H;

as well as pharmaceutically acceptable salts thereof.

30. The compounds of formula (I-g) according to any one of claims 27 to 29,
wherein said compounds are selected from the group consisting of
(SS,RR)-1'-[ (1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-3",5'-dimethyl-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-one;
(RS,SR)-1'-[ (6-chloro-1H-indol-3-yl)carbonyl]-3',5'-dimethyl-3H-spiro[ 2-
benzofuran-1,4"-piperidin]-3-one;
(RS,SR)-1'-[ (1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-3",5'-dimethyl-3H-

spiro[2-benzofuran-1,4'-piperidin]-3-one; and
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(1r,3'R,5'S)-1'-[ (1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-3',5'-dimethyl-3H-

spiro[2-benzofuran-1,4'"-piperidin]-3-one.

31. The compounds of formula (I-h) according to any one of claims 1 to 4:

(I-h))

wherein R!, R%, R?, R*, R®and X are as defined in any one of claims 1 to 4.
32, The compounds of formula (I-h) according to claim 31, wherein
R'is H,
or is Cy.¢-alkyl optionally substituted by CN,
or is sulfonylaryl,
or is -(CH,) ,-R* wherein R* is:
OR,
CN,
NR'R,
Cs.6-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CH,),»-(CO)-R", wherein R” is:
Ci.¢-alkoxy,
NR'R,
6 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which are

optionally substituted by one or more B;
R%is one or more of H, halo, C;_¢-alkyl;
R’is H,
or is Cy¢-alkyl,
or is -(CO)-R®, wherein R is:
Ci.¢-alkyl
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-(CH),-NRR',
R*is  isone or more of H, halo, or Ci.¢-alkoxy optionally substituted by OH, or two R

may form an oxo or dioxo bridge together with the phenyl ring to which they are

attached;
R® is H or Cy¢-alkyl;
X is CH, or C=0;

Bis halo, CN, Cy6-alkyl optionally substituted by CN or C;.¢-alkoxy, Ci_¢-alkoxy, C;.
s-haloalkoxy, Cs ¢-cycloalkyl, -C(0)O-C¢-alkyl, -(CR"R"™),-phenyl, wherein the
phenyl is optionally substituted by one or more substituent(s) selected from the
group consisting of:

halo, C;.6-alkyl optionally substituted by CN or halo, C;.¢-alkoxy;

R'and R" are H, Cy¢-alkyl, C1¢-alkyl-NR"'R", -C(0O)-Cy.¢-alkyl, -S(0),-C1.6-alkyl or OH;

R™ and R" are H or C¢-alkyl;

m is 1 to 6;

n is0to 4;

as well as pharmaceutically acceptable salts thereof.

33, The compounds of formula (I-h) according to claim 31 or 32, wherein
R'is H,
or is —(CHz)n—(CO)—Rb, wherein R? is NR'R";

R%is one or more of H or halo;

R’ is H;

R* is H;

R® is H or Cy¢-alkyl;
X is CH, or C=0;

R'and R" are H or Cy.¢-alkyl;

as well as pharmaceutically acceptable salts thereof.

34, The compounds of formula (I-h) according to any one of claims 31 to 33,
wherein said compounds are selected from the group consisting of
1'-[(6-chloro-1H-indol-3-yl)carbonyl]spiro[isoindole-1,4"-piperidin]-3(2H)-one;
1'-[(6-chloro-1H-indol-3-yl)carbonyl]-2-methyl-2,3-dihydrospiro[isoindole-1,4'-
piperidine];
1'-[(6-chloro-1H-indol-3-yl)carbonyl]-2,3-dihydrospiro[isoindole-1,4'-

piperidine]; and
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2-{6-chloro-3-[(3-0x0-2,3-dihydro-1'H-spiro[isoindole-1,4'-piperidin]-1'-
yDcarbonyl]-1H-indol-1-yl }-N-methylacetamide.

35.  Aprocess for the preparation of the compounds of formula (I), (I-a), (I-b),
5 (I-¢), (I-d), (I-e), (I-f), (I-g) or (I-h) according to any one of claims 1 to 34 comprising

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

HO
0
R> N R’
N
R II

with a compound of formula A-H in order to obtain the compound of formula (I),
(I-a), (I-b), (I-¢), (I-d), (I-e), (I-N), (I-g) or (I-h) wherein A, R', R* and R are as defined

10 in any one of claims 1 to 34.

36. A process for the preparation of the compounds of formula (I), (I-a), (I-b),
(I-c), (I-d), (I-e), (I-D), (I-g) or (I-h) according to any one of claims 1 to 34 comprising

the step of reacting a compound of formula (III):

R2 \ R3
N
\
H m
15 with an electrophile compound of formula R'-Y in order to obtain the compound

of formula (I), (I-a), (I-b), (I-c), (I-d), (I-e), (I-D), (I-g) or (I-h), wherein R', R* and R’

arc as defined in any one of claims 1 to 34 and Y'is halo.

37. A process for the preparation of the compounds of formula (I), (I-a), (I-b),
(I-c), (I-d), (I-e), (I-D), (I-g) or (I-h) according to any one of claims 1 to 34 comprising

20 the step of reacting a compound of formula (IV):
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OH

A\
N
\

1
R v

with an amine of formula HNR'R" in order to obtain the compound of formula (1),
(I-a), (I-b), (I-¢), (I-d), (I-e), (I-), (I-g) or (I-h), wherein R', R*, R®, R and R" are as

defined in any one of claims 1 to 34.

38.  Acompound formula (I), (I-a), (I-b), (I-c), (I-d), (I-e), (I-), (I-g) or (I-h)

obtainable by a process according to any one of claims 35 to 37.

39.  Acompound of formula (1), (I-a), (I-b), (I-c), (I-d), (I-e), (I-f), (I-g) or (I-h)
according to any one of claims 1 to 34 for a use in the prevention or treatment of
dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of
vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxious

and depressive disorders.

40. A pharmaceutical composition comprising one or more compounds of
formula (I), (I-a), (I-b), (I-¢), (I-d), (I-e), (I-f), (I-g) or (I-h) according to any one of

claims 1 to 34 and a pharmaceutically acceptable carrier.

41. Apharmaceutical composition according to claim 40, wherein it is useful
against dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of
vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxious

and depressive disorders.

42. Use of acompound of formula (I), (I-a), (I-b), (I-¢), (I-d), (I-e), (I-1), (I-g)

or (I-h) according to any one of claims 1 to 34 for the preparation of a medicament.

43. Use according to claim 42, wherein the medicament is useful against
dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of
vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxious

and depressive disorders.

44. The invention as described hereinabove.
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