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RECEPTOR ANTAGONISTS The present invention relates to
compounds of the general formula () A OR\R3Z /() N\IR wherein
A is selected from the following groups (a), (b), (c), (d), (e), (f), (g) and (h):
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The present invention relates to compounds of the general formula (I)

wherein

(D

A 1s selected from the following groups (a), (b), (<), (d), (e}, (D), (g} and (h):

KN R’
B
i
Rx«i
N
O o
(d)
R
My
0
o)
(2)

NP .

\ N
; O
N—R O
(b} (c)
R R

va
Z
m@
—
Z
o

(e} ()



WO 2007/006688 2 PCT/EP2006/063846 wherein in (a) the dotted line is

wo SisdoRiker a double bond; R'is H, or is Ci_6-alkyl optionally,sylstitiied: ;346
by CN, or is aryl, 5 or 6 membered heteroayl or sulfonylaryl which are

ptignally 5 substituted by one or more B, or is -(CH2),,,-R" wherein Ra
N e T Ry b

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

are optj S ituted, 08,95 M is -(CH2)"-(CO)-R6 or
-(CHZ)A?(%O )%@&%&%%&s%%%@g@fgﬁﬂé 6-alkoxy, 15

C3-6-cHEMBam S-pCETImbRIRMRIG MR, elfeeylapdifich gepptionally
s membered-hataragyalaaliye arnin @fe3or 6 membered heteroayl which

are optionall sti ,teﬁj_b .ong or more B, 20 or R1 and R3 together with
the indgfésrfrelg‘%%q\%%ﬁ’ %é%?({e Sttached form a 5 or 6 membered
heterocyd{@dlkyl which can be substituted by =O, C(O)O-Ci-6- alkyl or Cl
6-alkyl; Rgjg one or more of H, OH, halo, CN, nitro, C,_6-alkyl optionally
substituted by-. NR"R’, C.6-alkoxy, -O-CH2-Cab-alkenyl, benzyloxy, 25 or
two R2 m rm an oxo or dioxo bridge together with the indole ring to

10 which the¢ areattadhdd3 R37snkinbered-heterocycloalkyl, aryl, or 5 or 6 membered

heteroaryl which are optionally substituted by one or more B,
or is -(CH2),-(CO)-R” or -(CH2),-(S0,)-R", wherein R is:
Cis-alkyl,
Cy.¢-alkoxy,
15 Cig-cycloalkyl,
~(CHy) - NRURY,
NR'RY,
Cag-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,

20 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(0O)O-C ¢
alkyl or Cj.s-alkyl;

R?is  oneor more of H, OH, halo, CN, nitro, C1.s-alkyl optionally substituted by —
NR'RY, Cy_g-alkoxy, -O-CH,-Cae-alkenyl, benzyloxy,
25 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:
30 Cye-alkyl,
-(CHy)»-NRR?,
-(CHy),-NR"R",
5 or 6 membered heterocycloalkyl optionally substituted by Ci¢-alkyl,
or is Cys-alkyl or aryl, which are optionally substituted by
35 halo,
-O(CO)Y-Cy6-alkyl,
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or is halo, or is -(CO)-R", wherein R is: 30 Cl-6-alkyl, -(CH2)"-NR'R",

wo SeFRARAIR'R™, 5 or 6 membered heterocycloalkyl optionally,substityietsssse

by C-6-alkyl, oris Ci_6-alkyl or aryl, whiéh are optionally substituted by 35
halo, -O(CO)-C-6-alk 2007/006688 3 PCT/EP2006/063846 or
by--NH(CO)F?HC,;b\X/F\%%g!r?\g s c‘i’QECéCH} |i§p§bﬁ£#§/‘/gﬁ%ﬂm’£bsﬂ Filgecpy halo
nitro, or Rd isanylior @‘R&is&mbcmlaéred(mtemdmydd Wtiohane, eptibnaty
substituted b}ﬂé!:lﬁ'mamft@bQ%@é@lwllﬁﬁ(gﬁﬁi@)?@%%gg}%&Pnﬁa%zm(%,e

of H, halo, C-6-alkyl or C1-6-alkoxy optionally substitu | by f)H, 5 or two
R4 may¥6HH Ariux6 of didddpliagetod siner with e oA biny bstituted by OH,
which theywar®aitagtietdnRs iscbloCdi6alkyl dfcantetRe isiiH 0reGiealkyig to
R'is H o= ()IﬁfRewgt?re]iln Reis C_6-alkyl or aryl; 10 Rsis H or

C%i_6-a|l§yl?; is CHY O &2 ;B is halo, CN, NR'R", Ci_6-alkyl optionally
Rubstituteld-by-€NxHato ©¥C-6-alkoxy, C-6-alkoxy, C-6-haloalkoxy,
1€83-6-cyglaalkyt, ;GIR)O-C-6-alkyl, -C(O) NR'R", - C(O)-C1-6-alkyl,
-5(0)2-C,-6-alkyl, -S(O0)2- NR'R", (CR"R")"-phenyl, or 15 (CR"R™)"-5 or 6
Fnembel® Héfg '%/I‘(Xﬁ?é?&ﬂ%ﬁé%hﬁ%%& %V)% membered heteroaryl
Rioiety is Bptiohalylkybstituted by one or more substituent(s) selected

from thqsqugglceg{ygsting of: halo, CN, NR'R", Ci-6-alkyl optionally

substituted by CN, halo or C1-6- ‘
Bis halo, CN, NR'R", C, ¢ alkyl optionally substituted by CN, halo or Cy¢-alkoxy,

Cy.s-alkoxy, Cy.¢-haloalkoxy, Cs.g-cycloalkyl, -C(0)O-Cye-alkyl, -C(O) NR'R, -
C(0)-Ce-alkyl, -S(0)5-C g-alkyl, -S(O)2- NR'RY, (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'RY, Cy.¢-alkyl optionally substituted by CN, halo or Cy.6-
alkoxy, Cis-alkoxy, Cig-haloalkoxy, Cse-cycloalkyl, -C(O)O-C; s-alkyl, -
C(0)-NRR" -C(0)-C.¢-alkyl, -S(0),-Cy.6-alkyl, -S(O)- NR'RY;
R'and R” are H, Cys-alkyl, C¢-alkyl-NRR", -(CO)0-Cy¢-alkyl, -C(Q)-NRURY, -C(0)-
Crg-alkyl, -$(0)2-Crg-alkyl, -S(0)- NR¥R" or OH;
R¥ and RY are H or Cp.¢-alky!;
m is1to6;
n is0to4;

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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alkoxy, C1-6-alkoxy, C-6-haloalkoxy, C-6-cycloalkyl, -C(O)O-Ci_6-alkyl, -

WOé@G@/@@()@MR'R"' -C(0O)-C-6-alkyl, -S(0)2-C-6-alkyl, -S(0O)2- NB@R‘?EE(}@E‘/@&&;G

"are H, C-6-alkyl, C1-6-alkyl-NR"R"; 4C0)0O-Cl_6-alkyl, -C(O)-NR'ikv,

-C(Q): Ci-6-alkyl, -S(0)2-Ci-6-alkyl, -S(0)2- Nfe"R™ o OH; R" and k'are
o VBRI i & ey B 1 R0 S0 A8 NN S B e ey o ntriculas
nacteptablé shisoiheteoi: SThereompopndsiofrfonmula, (1) hedyngorgadintboress 1 G-
AONTEI RO AHRTHS. AGRAIYy T BESRL UERHRDITUER A, e

“stereioisomeric forms of the compounds of formula (1), including each o )
ieuhdivBRileRantisniBRe dHa RIS tertist. 30 IPhaS Beeh Ut imagssed in
tthereampatipisioi-formulaly Wavewgoort agpisitycdn:thre Yidnegeptor it regulates
sHherelores the Invention provides e ioe. of.a.cqmpound. of formula () or
a ﬁharmac'eutlcally acceptable saﬂ{t ereof in the manufacture of

medicaments for the treatment of dysmenorrhea, hypertension, chronic
hearfHailtlte, iRAPPIERTataBEFETBN 6 VaddprasdlA iR EPhBsignd  stimulates
vaeptelic Syndreme, ehsessivencompulsivestisond el e 3br@inxialss@ackin acts as a
CEROSONEAURAURPI R AONIROGRRE ol Gl e SRR ¢ . 1. Wotjak
I]\67‘5;1sopressm Isa 9 amino acidppeptldmey ainly produced by the ™7 7 Ja%
gharaveffifoul drarerd et BREREN Y pRARTAl AFFOS T TRR @ dJeRsepralsin the amygdala to
TRRERIQ SiralkReloRgingtedReialass. B Pretein serpies) regamOrsnarea receptor
_known. The Via receptor js expressed In the brain, liver, . vascular smooth
RV SR AR i I 1B B Lt P e e RErab b Hgamyedala,
Ithe- Braiptamch pid ditppy gleupd s b M2 areqapyon gsexpressad rothekidnsygulation of
a‘é‘{ﬁﬁ%{g. ey @?ﬁ gﬂ’@éﬁur%%%%%%@ %%@?9&%‘&%0%%%&%‘6@9@&%%9% %he plus-

vasopressin. In t %erlp erz vasopressin acts as a neurohormone and_

iIRES ASGEhBERIA LG BobEHONRiclahd SnfiLhects.ah (A8 BHaiiFrofound

Ivasapressiniactsasp Rewamadulalol apddseieratad innieramygdatanavior in

fhuing stess (Ebner. K, - T Wotiak. 19.etal. @002) (ERICEd SWIIANNg e
riggers vasopressin reléase within the amygdalato

downregulation of the Vla receptor using antisense ohigonucleotide injection in the

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

The Vla receptor is also mediating the cardiovascular effects of vasopressin in the
brain by centrally regulating blood pressure and heart rate in the solitary tract nucleus
(Michelini, L. C. and M. Morris (1999). "Endogenous vasopressin modulates the

cardiovascular responses to exercise.” Ann N Y Acad Sci 897: 198-211). In the periphery it
induces the contraction of vascular smooth muscles and chronic inhibition of the Via
receptor mmproves hemodynamic parameters in myocardial infarcted rats ( Van
Kerckhoven, R., 1. Lankhuizen, et al. (2002). "Chronic vasopressin V{(1A) but not V(2)
receptor antagonism prevents heart fatlure 1n 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



modulate stress-coping strategies in rats." Eur J Neurosci 15(2): 384-8).

The Via receptor is extensively expresséd in the brain and particularly in

limbic areas like. the amygdala, . lateral septum and hippocampus which _
R TAG , DL ARG e Pl Mo GG PRI Yfarder, ansious
akhdekretstvndissedstrow a reduction in anxious behavior in the plus 15

maze, open field and light-dark box ( Bielsky, I. F., S. B. Hu, et al. (2003).
In RIfeURFedMPREMERN RO CRBACRINIIAR ARG BadUEHOm i)

Anxiety-Like Behavior in Vasopressin Via Receptor Knockout Mice."

Neuropsychopharmacology). The downregulation of the Via receptor

using antisense oligonucleotide injégtion jn the septum also causes a

reduction in anxious behavior ( Landgraf, R., R. Gerstberger, et al. 20

(1995). "VI vasopressin receptQr antisense oligodeoxynucleotide into

septum reduces vasog ocigh discrimination abilities, and

anxiety-related behavior i Regal Peet 59(2): 229@9). The Via

receptor is also mediating the cardiowascular effects of vasopressin in the

brain by centrally regulating blood pré$sure and heart rate in the solitary

tract nucleus 25 (Michelini, L. C. and M. Morris (1999). "Endogenous
whgseressin modulates the cardiovascular responses to exercise.” Ann N
Ahcad-Ral 887 A8k nindhe.periphery it induces)the coytagtian. of

vascular smooth muscles and chronic inhibition of the Via receptor

improves hemgdynamic parameters in myogardial infarcted rats ( Van

érgkhoven, R., I. Lankhuizen, gy4l. {2002} "Chronic vasopréssinV{A)

but|not V(2)-3 receptor antagon|sm préyerts heart failure in ch

ETR] Pharmacol 449¢142): 135-41). Thus vasopre

) hypestension, chronicif _
of -5- vasgré&ssin, liver cirrhosis, nep g’syndrome, obsessive
compulsive disorder, anxious and depfessive disorders. In a first aspect,

there is provided compounds of the general formula (1) A
N 0
L
NH

(e) fH




O 3 R2 R (I) N wherein Ais selected from the following groups (a), (b),
(c), (d), (), (1), (g) and (h): ~N R6 ~N"R&<N RS N-R'O O (a) (b) (0) RQ

wﬁé'?’ gi ﬁ@d&&iﬁ?@h@c&wﬂ@a C/ﬂggkﬁngm 10 NkN IR ON

R4 R -5a- wherein in (a) the dotted line Is either nil or a
Rdé)‘fubl ond; R'is H, or is C,-6-alkyl optionally substituted by CN, or is

aryl, 5 g¢ & mem%ﬁ@ﬁ@m@%@ﬁﬁ%@gy@m which are optlonally
SUbStItUtre % a%zlog%roé mor%erec? E’) oar}%)or su orr]:?/ig?l WﬁlC%l are optlonaﬂy
substituted by one or more B,
or is -(CHy)n-R* wherein R® is:
CN,
OR,
NRE',
Cs.¢-cycloalkyl, 3 to 7 membered-heterocycloalicyl,
aryl, or 5 or 6 membered heteroaryl which are optionally substituted
by one or more B,
or is -(CH2)»-(CO)-R" or -(CH2)-(50,)-R®, wherein R® is:
Ci_s-a}kyl,
Cig-alkoxy,
Cae-cycloalkyl,
(CHp)-NRVR"
NRE,
Cag-cycloalkyl, 4 to 7 membered-heterocycloalkyl, arvl, 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 a5 or_
6 membered heterocycloalicyl which can be substituted by =0, C(O)0-Ci¢6
allkeyl or Ci.g-alkyl;
R*is  omeor more of H, OH, halo, CN, nitro, Cy.¢-alkyl optionally substituted by —
NRIR", C;.¢-alkoxy, -O-CHa-Ca.-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:
Cr.e-alkyl,
-(CH2),-NR'RY,
~(CHy),-NR¥R".
5 or 6 membered heterocycloalkyl optionally substituted by Cy.s-alkyl,
or is Cy.¢-alkyl or aryl, which are optionally substituted by
halo,



OR', NR'R", C3-6-cycloallryl, 3 to 7 membered-heterocycloalkyl, aryl, or 5
or 6 membered heteroaryl which are 6pfi8nally substituted by one or

more B, or is é’%ﬁ@x C%@P or -(CH2)"-(302)-Rb, wherein Rb is:

C,-6-alkyl, Ci-8~ él -8-tycloalkyl, -(CH2)m NRtiv NR'R", C3

6-cycloa)lc v UyteNHHEMRrachheterblysiCatkylk dryhtomalty @bstituted by halo
membered hgtey %%P’Yi“i?shaﬂfﬁﬁ tiopally, subsUiaE-RY. ARG QlMere:8.

or R' and R3 togethér with the“indole ring to which they are attached form
a5or_ 6 metPbeRAlinBBsBRYHARBAlN MK Sn-belktibdttuted BgLot:
1@‘(0)0-@&3%&{@%@&?-@&%0 ﬂ%@%lﬁfgmﬁr@1mdﬁy%pfgﬂmﬁl@mt@ﬂﬂuted by OH,
nitro, C, 6-alkyloptionally substitut - NR"R", Cl-6-alkoxy, -Q-CH2-C?2
e-alkenT By By, GRS KD ag R BB 6 Bt By s D ESErpie
with thevidridblgeingreaitiattict; they are attached; R3 is H, or is halo, or is
CO)-Ryq W’r*@lrgjgn@‘}j;x; 1;-6-alkyl, -(CH2)n NR'R", -(CH2),-NF i"Riv 5 or
6snembered heteracycloalkyl optionally substituted by Cl.6-alkyl, oris

B, 6-alkii Brosdn-aiitkel are optionally substituted by
R’ is H or -80,-R° wherein R® is C;_s-alkyl or aryl;

R is H or Cy-alkyl;

p;d 18 CH; or &=,

Bis halo, CN, NR'R?, Ci.¢-alkyl optionally substituted by CN, halo or C;.¢-alkoxy,
C¢-alkoxy, Ci.e-haloalkoxy, Cs.e-cycloalkyl, -C(O)Y0O-Cy¢-alkyl, -C(O) NRRY, -
C(0)-Cre-alkyl, -S(0)2-Crg-alkyl, -S(O),- NRRY, (CRUR™),-phenyl, or
(CRMR™),-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, NRR*, C,_¢-alky} optionally substituted by CN, haio or Cy.¢
alkoxy, Cy.¢g-alkkoxy, Cig-haloalkoxy, Cie¢-cycloalkyl, ~-C(O)O-Cy.¢-alkyl, -
C(0)-NR'RY, -C(0)-Cy.¢-alkyl, - S(0)2-Cy.6-alkyl, -S(O)»- NRR";

R and R" are H, Cy¢-alkyl, Crg-alkyl-NRYR", -(COYO-Cy¢-alkyi, -C(O)-NRVR”, -C(O)-
Cre-alkyl, -S(0)2-Cy.g-alkyl, - O)- NRER™ or OH;

RY and R™ are H or Cy.¢-alkyl;

3¢ is1106;

n is 0t 4,

as well as pharmaceutically acceptable salts thereof.

In a second aspect, there is provided a process for the preparaticn of the compounds
of formula (1), (I-a), (I-b), (I-¢), (I-d), (I-e), (I-f), (1-g) or (I-h) as defined above comprising
the step of reacting a compound of formula (1I):

1§



halo, -5b- -O(CO)-Ci-6-alkyl, or by -NH(CO)Rd, wherein Rd is C1-6-alkyl
optionally substituted by halo of nfo;or Rd is aryl or a 5 or 6 membered
heteroaryl, which are optionally substituted by halo, nitro, C1-6-alkyl or
C1_6-haloalkyl; R4 is one or more of H, halo, C1-6-alkyl or Cr-6-alkox
optiowam2 supstRuRd oy on s Alb IR ATA8Y W ARtaR éﬁ%@ﬁ%%%ﬂg&é mula (1),
(togethanwith:she phenykying £9 (vhichthey areiastashadrRRRisud R® are as defined
agl-G-alkyI or aryl; R6is H or Cl-6-alkyl; R7 is H or -SOz-Re wherein W is
‘i‘i%-alkyl or aryl; R8is H Or C1-6-alkyl; X is CH2 or C=0; B is halo, CN,
NR'R", C1_6-alkyl optionally substiéuted by C!Fl, halo or C1-6-all%o‘i§¥, d
Ci-6-dIkBXJrE A PE FrREA kRS- BYRREIRY T B R 2 fky 1M = E{BF O
olNRBriRiuia G(Q)-8]-8-8)kyl,c S (QIR-C1)6-@lRYI(FS{©@)Z1-W\AE defined above comprising
(CW"R'%-phcnyl, or (CR™R™)!-5 or. 6 membered heteroaryl wherein the
SR COFEGFE %%?ﬁé’é’%ﬁﬁqﬁeffg%‘g%@ iety is optionally substituted by
one or more substituent(s) selected from #e group consisting of. halo,
CN, NR'R", C-1-6-alkyl optionally substituted By €N, halo or C1-6- alkoxy,
Y |, -C(O)O-Cl-6-alkyl, -
kyl, -S{0)z- NW"; R and R"
) 16-alkyl, -C(O)-NR- 'V . v,
-C(O)- Cl-6-alkyl, -S(0O)z-Cl.6-alkyl, =S{0O)z- NR"RI" or OH; Ra; and RV’
are H or C1-6-alkyl; inis|to 6; n isOto4; H

with an electrophile compound of formula R'-Y in order to obtain the compound
of formula (D), (I-a), (I-b), (i-¢), (I-d), (I-e), (I-D), (I-g) or (I-h), wherein R! R? and rR?

are as defined above and Y is halo.

ZZ

In a fourth aspect, there is provided a process for the preparation of the compounds
of formula (1), (I-a), (I-b), (I-c), (I-d), (I-e), (3-0), (I-g) or (I-h) as defined above comprising

the step of reacting a compound of formula (IV}:

with an amine of formula HNR'R' in order to obtain the compound of formula (I),
(1-a), (I-b), (I-¢), (I-d), {I-e), (I-), (I-g) or (I-h), wherein R, R®, R®, R and R" are as

defined above.

In a fifth aspect, there is provided a compound formula (1), (I-a), (I-b), (I-c), (I-d).
(I-¢), (i-1), (I-g) or (i-h) obtainable by a process as defined above.

In a sixth aspect, there is provided a compound of formula (I), (I-a), (I-b}, (I-¢),
(I-d), (I-e), (I-f), (1-g) or (I-h} as defined above 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.



as well as pharmaceutically acceptable salts thereof. In a second aspect,

there is provided a process for the preparation of the compounds of

formula (1), (I-a), (1-b), (1-c), (I-d), (1-e), (I-f), (I-g) or (1-h) as defined

above comprising the step of reacting a compound of formula (I1): HO O 2

R3 NP RIGYR S3RER RGBS SUMAdsrhSrbarnACH iR FABIG BB TaRI TREISing one
or RRRAMEA BRIl (@, @-afl- bl-0)cll-A)d(l-@e (I d{l(@LPbA1D) as

wherein A. R', R2 and R3 are as defined above. In a third aspect, there is

detingd RRY SO SOATRF FHE B D AFSFBR UF i EBmpounds  of formula (1),
(I-a), (I-b), (I-c), (I-d), (1-e), (I-f), (I-g) or (I-h) as defined above comprising
the steprofipeacting:a abenpoundvedddrhelad - aA @RS N fdrbiuwith.ab-a),

lectrophile.c 0 f formula R'-Yjn.order. to ohtain the compound of
(s O e O ) e . e e
madickR3nare as defined above and Y is halo. In a fourth aspect, there is

provided a process for the preparation of the compounds of formula (1),

(I-a)TKkkBrefdredd(ind)cdliens (hih tb@karid-Mkassefinad.abiye comprisingnent of
oJ16, 1R SLISASANG 8:69RgUnd of formuia (V): A

As used herein, the term “aryl” means a monovalent cyclic aromatic hydrocarbon
moiety consisting of a mono-, bi- or tricyclic aromatic ring. Examples of aryl mozeties
include, but are not limited to, optionally substituted phenyi, naphthyl, phenanthryl,
fluorenyl, indenyl, pentaienyl, azulenyl, oxydiphenyl, biphenyl, methylenediphenyl,
aminodipheny!, diphenylsulfidyl, diphenylsulfonyl, diphenylisopropylidenyl,
benzodioxanyl, benzofuranyl, benzodioxylyl, benzopyranyl, benzoxazinyl,
benzoxazinonyl, benzopiperadinyl, benzopiperazinyl, benzopyrrolidinyl,
benzomorpholinyl, methylenedioxyphen wl, ethylenedioxyphenyl, as well as those
specifically illustrated by the examples herein below. Substituents for aryl include but are
not imited to halogen, Cig-akkyl, Ci.s-alkoxy as well as those specifically listed and
{llustrated by the description and examples herein below. Preferred aryl are phenyl and
naphthyl and still preferably phenyl.

The term “Cy.¢-alkyl” denotes a saturated straight- or branched-chain group
containing from 1 to 6 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, n-
butyl, i-butyl, 2-butyl, t-butyl and the like. Preferred Cy.¢-alkyl groups are Cy4-groups,
i.e. with 1 - 4 carbon atoms.

The term “C,.¢-alkoxy” denotes a group wherein the alkyl residues are as defined
above, and which 1s attached via an oxygen atom. Preferred Ci.¢-alkoxy groups are

methoxy and ethoxy as well as those specifically illustrated by the examples heremn below,

The term “Co.¢-alkenyl” denotes a carbon chamn of 2 to 6 carbon atoms comprising
a double bond in its chain. C;¢-alkenyl groups include ethenyl, propen-1-yl, propen-2-yl,
buten-1-vl, buten-3-yl, penten-1-yl, penten-2-yl, penten-3-vl, 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.



0 3N OH R IV with an amine of formula HNR'R" in order to obtain the
compound of formula (1), (I-a), (I-k);d-e),.(1-d), (1-e), (I-f), (I-g) or (I-h),
wherein R', R2, R3, R'and R" are as defined above. In a fifth aspect,

there is provided a compound formula (1), (I-a), (I-b), (I-c), (I-d), (I-f), (I-g)

or (I-h) obtainable by a process as defined above. |n a sixth aspect, there

is préviietrn BSATIBUNG SFT0HE &lB‘”—‘(‘r)Z,nga‘?P@-ﬁ‘)‘,aﬂl!Ej? vi-ay ‘(&%?“(ﬁ’rﬁm'
(I-g) or (I-h) as defined above for a use in the prevention or treatment of
dysnaeasrhe dyperiensibaiothianithebiefaiiielinagprophlafe seppdidnd
of vase(?%rgssin, liver cirrhosis, nephrotic syndrome, obsessive compulsive
dreorde , anxious and depressive disorders. -5d- In a seventh aspect,
there is provided a pharmaceutical composition comprising one or more
compounds of formula (1), (I-a), (I-b), (1-c), (I-d), (I-e), (I-f), (1-g) or (I-h) as
defined above and a pharmaceutically acceptable carrier. In an eighth
aspect, there is provided the use of ‘a compound of formula (1), (I-a), (I-c),
(I-d), (I-e), (I-f), (I-g) or (I-h) as defined above for the preparation of a
medicament. The preferred indications with regard to the present
invention are the treatment of anxious and depressive disorders. As used
herein, the term "aryl" means a monovalent cyclic aromatic hydrocarbon
moiety consisting of a mono-, bi- or tricyclic aromatic ring. Examples of
aryl moieties include, but are not limited to, optionally substituted phenyl,
naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl,
oxydiphenyl, biphenyl, methylenediphenyl, aminodiphenyl,
diphenylsulfidyl, diphenylsulfonyl, diphenyhsopropylidenyl,

T
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benzodioxanyl, benzofuranyl, benzodioxylyl, benzopyranyl, benzoxazinyl,

wdshERsRzionyl, benzopiperadinyl, benzopiperazinyl, benzopygehdinyle vs3s4s

benzomorpholinyl, methylenedioxyphenyf ethylenedioxyphenyl, as well as

those specifically illusgr Jy the examples herein below,. Supstituents, | .
for NS ot AR N A Gy A By GRSy high s
wiblit s thblsespasifically listegaritkathpsesaté € by lthp degtnipliode dnd are not

in el fer I nenyl.e t i )
o o e Sy ot o
E?aﬂcw@a%h@ﬁh 80P CESREATirgt R kBteeAThEh b AN exapmg e ccitically
methyleethythpropyipiss prapyl Hetdw tyteidrtiyl(2-pbhiybatibirbanthihe - or
lilkﬁua_re_fe[cr&dl%g@-agcyl groups are C1-4-groups, i.e. with 1 - 4 carbon
atoms. The term "C1¥ -alkoxy" denotes a group wherein the alkyl residues
are as defined above, and which is attached via an oxygen atom, = i
Preferfecr G LRy BlH< gr@fﬁ%%tﬁ&ﬁy(%%m%@maﬂ ¥aihgggubstituted
specifically dieistiated Iyxtheptxamples ihesaiR helowlubetarnme not limited to
ahaalkenyh denolssa,saion chain 81 2. 1@.Oeatbomaloms SompriFiNdnose
a doubte bond in its chain. C226-a cenyl groups’inclu ee%e [
propehsneyficplopbrszagd britdws-crym basdreaipl belenteRrplprrpé flenipigalkoxy are
BERIEA 3ol PRENth exanslndxyhexen-2-yl, hexen-3-yl, hexen-4-yl
and hexen-5-yl, as well as those specifically illustrated by the examples

herein.pelow. :5¢- The term.:. henzyloxy' denotes a henzyl group attached ..
i o Doy S TR i RSP ) 0 R A A s
iBeinty Cop fitisrine grnanacsisniing BYloniozeo 77p0eBEYy b substituted with one,

R HER2PEAAE38AGi (lha deiRerGhGhalaalvudenrigriapeh dBralk¥ydroxy, €y 6-
oyp s_d fined a?ove which is snllbstlth?ted b% onegg%? rﬁore #alg%}e les of
Bl s TR AT HR B NGE SRR AL R A Rt igpamples o
pyomﬂ,kiﬁopmmgds isohudty b seaablpndp betisiaty k yobniyb oyl nefiexydlly substituted
%9&%}%%%909&’1&{‘&%{99&81% Ey RS RALARM(S) By &9 HNASEAOURRexyt as

specifically » ) )
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, Cy.¢-alkyl, Ci¢-alkoxy,
Ci¢-thioalkyl, halo, Cy¢-haloalkyl, Cy¢-hydroxyalkyl, alkoxycarbonyl, amino, Cy.6-
alkylamino, di{(Cy.s)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 substitated 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 Cy-¢-alkyl, Cy-s-alkoxy, Ci-¢-haloalkyl, halo,
CN, OH, NH,, as well as those substituents which are are specifically illustrated in the
examples hereinafter.



5 illustrated by the examples herein below. Preferred Cl-6-haloalkyl are

wdl9kR: &% trifluoro-methyl or ethyl. "Ci_6-haloalkoxy"” denot§s-3 mpacas/os3sds
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Cl_6-alkoxy group as defined above which-s substituted by one or more
-haloalkoxy inglude but are not limjted t

halogen. Examples of C' Xy ing : r L
metho 5ROy CSTSCRRSIEN By GRE Sl MSAD TN Rr P Bisile) Qe T
wethassthogerbthhroupsspeocifically, ilustratdd dyrihe letarmples hedeited from N,
bl Bieletrecl S RaLIy e HINOIR: AR TIRION Ot vt

ethoxy. The term "C3 6-cycloal kyl" denotes a monovalent or divalent
QAfuPHR A SRES AP URSIB OISR R M EREERRE Hik cesRisatky hydroxy,
Cap- OREDIE| by dieosubiStitutec M, ong , e, Hhkeekat, iou-sybsiituanis,

erein each substitugnt is independ /ar Cl6 15alkyl, C1.
e SR T o TR EB A N I iy i G, o
exhmplegstocyelesikyhenvistierciritiide opionedyBubsigitetheteroaryl moieties
%{MQ%\{: a&(gm?{wt@ﬁ‘ %tﬁﬂttﬁ?]eﬁ ) QQléﬁgJ;t@cﬁl)ﬂﬁﬂ?é%ﬁ}}‘p?%g%ﬁﬂly substituied
cyciopentyl and optionally substituted cyclohexyl. as well as those .
R S AT U AT P Rt e GRS g optionally
mba@gﬂa&ﬂplyﬂtelndgyptbai kil mbaitstadmrmaﬁm;sﬁm B.fhltyss:hﬁlﬁlimeiétyyridin vl,
680 }ﬁﬁ}gs%&RSLEﬁ‘QﬁIrﬁiﬁn@ﬂﬂm&?ﬁ&'Wﬁﬂ@&ﬁg-&ﬂgwgﬁ%ﬂﬂ%{%ﬁh are

or three heteroatoms’ chosen'from nitrogen, oxygen or sulfur, the res

BREFIGI BB BRIHSI 851617 membered heterocycloalkyl can optionally be
substituted with one, two, three or four substituents, wherein each
substifhentisitisdfendentlydepdtoxyn GlylGuatkyl aClBiatkioxyeinabove which is
%‘zﬁﬁ@!‘?ﬁ%wsﬂﬁlﬁy&?e@@hwOalkyl' Ci_6-hydroxyalkyl, alkoxycarbonyl,

amino, C1 6 25 alkylamino, di(C3-6)alkylamino, aminocarbonyl, or
carbonylamino, unless o%gzerwis > specifically indicated, Examples of = .
reter AL TP BRe TR PP RS RSt G Al the indole
supstitwedlonetare, aptibadlhosubstitute ditditatoyioiddeirdnipt; folbtiemalfprmulae:
substituted piperidinyl, optionally substituted pyrrolidinyl, optionally

substituted morpholinyl, optionally substituted piperazinyl, optionally

substituted 30 azepane or homopipeyazine, agd the)\ like or those which

are specifically exemplified herein.%\@gituen can he selected from
Cl-6-alkyl, C1-6-alkoxy, Cr-6-haloalkyl, hald, CN, OH, NH2, as well as

those substituents which are are specifically illustrated in the

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(O)O-Cy.¢-alkyl or Cy ¢-alkyl” are:

U0

or as well as those specifically illustrated by the examples.

The term “pharmaceutically acceptable acid addition salts” embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,

phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic
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examples hereinafter. WO 2007/006688 PCT/EP2006/063846 The term

woiRepgbered heteroaryl" means an aromatic ring of 5 orQ-HAG XN 3546
as ring members containing one, two, or three ring heteroatoms selected

f N, O \ I
arQ oHAIR 5Lt WO BRAhS

, or S, the rest bejng carbon atoms%il %o %6? héd'tgr aﬁ:%‘lh’(égr%‘h hoss
Sd6%tit 4 in

eachisabgiifuent islihdcpeadanple Hyemxpelo €t 6-alkyl, C7.6-alkoxy,
C_6-thaoalkyl, halo, C_6-haloalkyl, Ci_6-hydroxyalkyl, alkoxycarbonyl,
amingy GiGralyaminantiiE iR aliiaming, SMipeeaskoNye Bose compounds
carbonylamino, unless otherwise specifically indicated. Examples of
Hetdfdaryl moieties include, but are not limited to, optionally substituted
imidazolykebptidnatyn sahgtituted, aRazolylfoptionally) suldstihetedhthiazolyl,
eptionalky substituted pyrazinyl, optionally 10 substituted pyrrolyl,

optionally substituted pyrazi

' substitut%ﬂlbgﬂimmw%h’cﬂﬁ‘#é( ¥

nyl, o%tionall substituted pyridinyl, optionally
SRy ReiBetRtRY Fifanyl, and those which are

specificadlyiexgmplifietichargieeine et ysulfenilarylirdenples a0 aionally
group as defi%g E%%@%bove which is,,attached via a sulfonyl group. 15
WO

The expression ™

Fmore B . . .
gyr/}%}r}rﬁné)ﬁeom or dioxo bridge together with the

indole ringito(Which tReykeeeiattdcised notes an oxo or dioxo bridge of the
following fogpulae: 0 Off) or per) which bind two adjacent carbon atoms
of the phenyl or indole ring of the compound of formula () to which either
R2 is binding.'20 Examples of group illustrating the expression "R' and R;
together withRI&,indole ring to which they are attached form a 5 or 6

membered &‘?Wﬁ%’&@ﬁ”@’ OW&MQ‘&%;%%&I_E&HR‘?HM adi or 5 or 6 membered

C(0)O-Ci_6-4flk

or Ci“6-alkyl' are: 1- 0 | _
heteroaryl which are optionally substituted by one or more B,

ot is ~(CHz)u-(CO)-R® or -(CHa)y-(S02)-R", wherein R is:
Cr.¢-alkoxy,
NRIR
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(0)0-Ci.¢-
alkyl or Cy.¢-alkyl;
one or more of H, OH, halo, C,.¢-alkyl optionally substituted by _NRIRY, €, -
alkoxy;
H.

or is halo
or is -(CO)-R’, wherein R® is:

Cis-alkyl |

-(CH)»-NRR',

« CHg)n»NRijV,

5 or 6 membered heterocycloalkyl optionally substituted by Cy¢-alkyl,
or is Cye-alkyl or aryl, which are optionally substituted by halo,
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or as well as those specifically illustrated by the examples. The term

Wo%@{mggéjtlcally acceptable acid addition salts" embraces st ithZRe3846
inorganic and organic acids, such as hyd?ochlorlc acid, nitric acid, sulfuric

¢id, phos horic aci cid, f rm C|d fuma acid, maleic a
e AT SR RO D005 BRSHREAGUOL. or two RS

tartaric acid, fmeihanec{sutfdmscabmigp togmdmeswitbninaammﬁmwgtbashmh they are

those sm&ﬂgg]ly illustrated by the examples herein below. In a certain
bodiment, the compounds of formula (1) are those compounds

%HérelnHSOAfg)élelected from (a), (b), (c), (d), (e), (), (g) or (h) and wherein

Riis H, pris C1_6-alkyl optionally substituted by CN, or is aryl, 5 or 6

mbered,hete r Lot sulfo Iar wh h are gptionally substituted by
gfe or moqr{e o%(ls%(% ?éé wa\fvﬁer)élm N REIS: OR', CN, NR'R",

&%36- cycﬁbhilky1€3w]?3fhembered -heterocycloalkyl, aryl or 5 or 6
membe@t@g heterparyl which are optionally substituted by one or more

, Oris )- ! R6, h en Re is; Cl-6-alkox

R R R s Re s Lo,
heteroanilhicli26 fare dition allysswbktitindd-by @re- 65 mdky]B,(ORRR Sndhenyl,
R3 togewﬁ&@{mﬁ@ﬁﬂ@ﬁﬁ'& Hﬂ%ﬂa‘{ﬂ? ichihenal %f‘&tﬁ@u{a q’ltﬂ%&%él&fcrﬁ(%)

membered heterocycloalkyl which can be substituted by =0
alkyl or €2legie ﬁwm the group consisting of:

halo, C;.¢-alkyl optionally substituted by CN or halo, C; ¢-alkoxy;
R'and R" are H, Cg-alkyl, Cp.e-alkyl-NR¥R”, -(CO)O-Cy.s-alkyl, -C(O)-NR¥R", -C(0)-
Cy.¢-alkyl, -$(0),-Ci¢-alkyl or -S(0),- NR¥R" or OH;
R and RV are H or Cyg-alkyl;
m 1stto6;
n is0to 4,

as well as pharmaceutically acceptable salts thereof.

In another embodiment, the compounds of formula (I) are those compounds wherein:
Ajs selected from (a), (b), (¢), (d) or (), and wherein
R'is H,
or 18 C\.¢-alkyl optionally substituted by CN,
or 1s aryl, 5 or 6 membered heteroaryl or sulfonylaryl which are optionally
substituted by one or more B,
or is ~(CHy)-R* wherein R is:
CN,
OR',
NRIR'
Ca¢-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),~(S02)-R”, wherein R is:
Cie-alkyl,
Cy.¢-alkoxy,



R2 is one or more of H, OH, halo, C1.6-alkyl optionally substituted by

woDR7RBosc84 -6- 25 alkoxy; R3is H, or is halo or is -(CO)-R’, wherekpRolSas3s46
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Cl-6-alkyl 30 -(CH2)"-NR'R", -(CH2)o-NVWR' 5 or 6 membered
heterocycl lkyl o lly substituted by CI 6-alkyl, oris C1.6-alkyl or
aryl, which ‘é’ﬁf (ﬂﬁé‘&/ substituted by halo, WO 2007/006688 9
PCT/EP2066/063848KR s is one or more of H, halo, or Cl-6-alkoxy
optionally wﬁgﬁtuted by OH, or two R4 may form an oxo or dioxo bridge
together with the phenyl ring to which t{kg are attached; Rs is H or aryl;

5 R6 is H: R7s€1IgHkEobiné MABRSHERASEISEYBIak otxhiT REiS %}f»bc&d
C_6-alkyl; X is Qid@z@ﬁ@?@;ﬁqlﬁrhaipu&m}mk:labsﬁmsdai&yhmptmahlyB

substituted: (@% |k0 1%&% p)g{%{ \ﬁn&h%ég% Yached form a 5 or

C3-6- cycIToaIk)ﬂ enyl rein the pheny
is optionally &utssthsted W%ﬁéyewﬁ%yb@%htﬁ%hﬁ(éybsﬁlé@@@xMihe

@raup coneistinget: dralo (rMBaglkyhontionalky, %ngutuggd?lpm hhshaled by -

Céégf(l)k%%g "C%&?ﬁR %%Ig?(?)'l;%ll&p%ag% TBN%((Q)Z Cr-6-alkyl or

-S(0)2- NRUWY R r@fﬂ fRrand Rcave Hoop Ori6 gmikytethwishtiol the indole ring Lo
which they are attached;

R’is H,
or is halo,
or is -(CO)-R", wherein R" is:

Cig-alkyl,
-(CH2)»-NRR',
- CHQ)H-NRWRW,
5 or 6 membered heterocycloalkyl optionally substituted by Cys-alkyl,
or is Cy ¢-alkyl or aryl, which are optionally substituted by
halo,
-O(CO)-Cre-akkyl,
or by ~NH(CO)R®, wherein R is Cy.6-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, Ci.¢-alkyl or Cy.¢-haloalkyl;

R’ is one or more of H, halo, Cy.e-alkyl or Cy g-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 Cp.e-alkyk:

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

Bis halo, CN, NR'RY, Cy.¢-alkyl optionally substituted by CN, halo or C).¢-alkoxy,
C.s-alkoxy, C¢-haloatkoxy, Cs.¢-cycloalkyl, -C(O)YO-Cye-alkyl, -C(O) NRR", -
C(0)-Cy.¢-alkyl, -S(0)2-Cye-alkyl, -S(O)- NR'R", (CRV'R™),-phenyl, or
(CRMR™),-5 or 6 membered heteroaryl wherein the phenyl or S or 6 membered
heterparyl moiety is optionally substituted by one or more substituent(s)

selected from the group consisting of:
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n isOto4; as well as pharmaceutically acceptable salts thereof. 20 In

3846
wherein: A is selected from (a), (b), (c); éd)-or (e), and wherein Rris H, or

is CI_6-alkyl optionally substituted by CN, 25 or is aryl, 5 or 6 membered
heteroaryl or%%g(foma@ﬁﬁhiéﬁi‘é‘l"éﬁﬁ'ﬂ)f?BHém{?‘anEﬁ Ry S G msratkoxy,
B, or is -(CHAIY;,sRiNuergih Realsalikiiy QRg- SOINRR!; QB Byt oalikyl, 4C(0)-
to 7 membergghhster, lpalk yl Pre 0 ) aryl
which are optionally g@éﬁl?ﬁtéﬁ% ﬁog?%ﬁr%‘r%%% é@%l—?%ﬁ CO)-Rs_

Brapg Hopq $09)-raliinereiniRé SR &% . 64D 35 erlbvhileidy)) WB 'R, -C(O)-
2007/00668814Q, P T/ERZ2000¥96384% (5 3-8mryadalkyl, -(C112)m NRff'R;"

IR'R", G36-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6
%e?nnbe%(fr Eggrfgtlea(rl’gﬁ% \X/‘ir)ﬁich are optionally substituted by one or more

B, or R1liwhtPR3 together with the indole ring to which they are attached
form a 545 1§ membered heterocycloalkyl which can he substituted by
(CO); R2 is one or more of H, OH, halo, CN, nitro, Ci_6-alkyl optionally

SEBSHE B AR AN SRS SBERLC2.6-al kenyl, benzyloxy,
In another embodiment, the compounds of formula (I) are those compounds
wherein:
Ais selected from (a), (b), (), (d) or {e), and wherein
R'is  H,
or 1s Cyg-alkyl,
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:
CN,
NRRY,
Cag-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CHy)a-(CO)-R" or -(CHa2)y-(SO2)-R”, wherein R is:
Ci.¢-alkoxy,
NRiREi,
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  oneor more of H, OH, halo, C1¢-alkyl optionally substituted by -NRR", C1¢-
alkoxy:
R*is H,
or is -(CO)-R’, wherein R" is:
-(CHy),-NRR',
-(CH2),-NR'R",
5 or 6 membered heterocycloalkyl optionally sabstituted by Cy¢-alkyl,



10 or two R2 may form an oxo or dioxo bridge together with the indole ring

wdehighdhey are attached; R3 is H, or is halo, or is -(CO)-R pwhgieifB6s3546
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Ridre offalon

is: 15 C7-6-alkyl, -(CH2),-NR'R", -(CHINR™R' 5 or 6 membered

heterocycloalkyl optionally substjtuted by Cl g-alkyl, or is Cl.6-alkyl or aryl,
which Ve BRor A ST AR RR by SO A O o by
RNB{@®)RA avetiérein Rd is Cl.6-alkyl optionally substituted by halo or

gitro, or,Rd is a%zgﬁ%&reﬁlrﬁe@@gggmgﬁrgﬁyl, which are optionally
substituted bg{ halo, nitro, Cl_6-alkyl or CI 6-hacoélkﬁll; 25 R4 is one or

lacaalkyt 6P EmBIRBRY BF PR A ThAY FormtBie oké 1 aralkoxy,

qio|-)|(0(?|® g;?ﬁ(fgﬁlhﬁd%ry\(ghgthﬁl_']@h&m? éﬂ}{% B?V\)[\t}i:%kﬁhﬁy -ag&{égtaﬁhpﬁelﬁ& wherein
is H, Cl-6-alkyl or aryl: . r Cl.6-alkyl: W is H or -S02-Re wherein, ,
e o CI AT 0 Ayl A et & SR et om

substituted BYUDNCRaibIBE O 6-alkoxy, Cl-6-alkoxy, Cl-6-haloalkoxy,
C36-cycloalkyly () Bralkyh (AN RIR! by €@ divatkyl. alkoxy:

B R G S S ST S
moiety i€ optibmhlhp€dbstitutetk Pyon® O mbik Ribstituent(s) 35 selected

fron, thergroun 89@,{’]!5!. pf: WO 2007/006688 11 PCT/EP2006,'063846

halo, CN, NR'R", C,'—é-alkyf optionally substituted by CN or Ci_6-alkoxy,
m 18 1to6;

n is0to 4

as well as pharmaceutically acceptable salts thereof.

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

Cy.¢-alkyl optionally substituted by CN or,

Ci.s-alkoxy or,

aryl or,

5 or 6 membered heteroaryl or,

sulfonylaryl or,

-(CH2)-R" wherein R is C;¢-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, Cis-alkyl, Cis-alkoxy, Cy.¢-haloalkoxy, -C(0O)O-Cy.¢-alkyl
and phenyl optionally substituted by halo, Cy.¢-alkyl, Ci.¢-haloalkyl or
C;.¢-alkoxy,
-(CH2)-NR'R or,
—(CHg)n—(CO)—Rb, wherein R” is aryl or 5 or 6 membered-heterocycloalkyl;
R*is  oneor more of H, halo, CN, nitro, Cy.¢-alkyl, Cy.¢-alkoxy, -O-CH,-Cy.6-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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C-6-alkoxy, Ci_6-haloalkoxy, C3.6-cycloalkyl, -C(O)O-C,-6-alkyl, -C(O)-

wolRG 05st8)-C1-6-alkyl, -S(0)2-C,-6-alkyl, -S(0)2- NR'R"; R’ %@%@ﬁ)ﬁﬁ%f&ﬁ&t@

C,-6-alkyl, C-6-alkyl-NR™R", -(CO)O-Ci-6-alkyl, -C(O)-NR"R", -C(O)- 5
C_6-alkyl, -S(0)2-Ci-6-alkyl or -S(0)2- NR... W; R™ and R™ are H or
C1-6-all¥§ﬁ}°r?f islto6; n is O to 4; as well as pharmaceutically acceptable

salts thergdD)1R"Iwhnothe enbodidight; thebcompotrmds abfocseldalkh) apgionally

those Compo%@%ﬁﬁvﬁ@@d%ga@?ﬁgy'g%RCf{ymdﬁ)asbﬁqr@v ) or (e), and

wherein R'is H, or is C3-b- or is aryl, 5 or 6 membered heteroaryl
or sulforfytarglwhititte WptBranyPEoBatiutebsH & more B, or is
-(CH2)m R" whgtein)Raisallol, NR'R", 20 C36-cycloalkyl, 4 to 7

membered-heterocy: yl or 5.0r.6 memb eif% teroaryl whi

are optionally %lu%tig'?gj&kg) lgrriéy gFrr%%r%aéS, ?ij’s% %?&%%yébw‘(’)t%&qed by halo

-(CH2)"-(SO2PRBURher&niRE Y5 01@ P e1ogy INRRhctoB @ vb which are

membered-hefgiaayaloalkydiandd whichare eptiopaliisubsttutad Byigne
r.more B, or R'and Rm%aetper with thﬁ |ng1,ole r %ﬁt}? which tb§¥ arfe r
tached YoRh & E'8FE MEMBEr&d HatErody bé’ﬂ&tg U W p gty form an oxo

substituteddiyx(C@)} R 2dgetne ertndrepdfchlyiOid chaloh €l theallyl attached;

@ptionally FH'@;%!M%%W JN]BR C _6-

RS is H or Cy ¢-alkyl;

R’ is H or -SO,-R” wherein R® is Cy g-alkyl or aryl;

R'and R¥ are independently selected from H, Cy_¢-alkyl or -(CO)O-C¢-alkyl;

m is1to 6;

n 18010 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-2), (I-b), (I-c), (I-
d), (I-e), (I-0), (T-g) and (I-h) as follows:




30 alkoxy; R3is H, or is -(CO)-R, wherein R is: -(CH,),NR'R -(CI32)"-NR
Wé\%&ﬁ%‘%&r 6 membered heterocycloalkyl optionally subs.tltutg&li‘)%i (

C-6-alkyl, WO 2007/006688 12 PCT/EP2606/063846 or is C16-alkyl or v

aryl, which are optionally substituted by halo, R4, Rs and R6 are H; R7 is

H or -SO2-Re whereiRRe is C1-6-alkyl or aryl; B is halo, NH2, C1-6-alkyl

Ci6-haloalkoxy, C3 6- yl, -G{O)O-C1.6-alkyl, -(CR11R")"-phenyl,
wherein the phenyl is Op e or more substituent(s)
selected from the group tonsig -alkyl optionally
substituted by CN or haJéY R" are H, C1-6-alkyl,

C1-6-alkyl-NR "R", -FE0)O-Ci %-alkyl~C(C)-NRER-RE(0)- 10
C1-6-akkyl, -S(0)2-C-6-alkyl or -S(0)2- NR"R2: B™ and R™ af&H or

salts thereof. 15 In another embodiment, the Apound of formula (1) are
those compounds wherein: A is selected frgm¥a), (b), (c), (d) or (e), and
wherein R1 is H or, C1.6-alkyl optionally Ribstituted by CN or, 20
C1-6-alkoxy or, aryl or,,

R

R © (I-¢)

(I-d)




5 or 6 membered heteroaryl or, sulfonylaryl or, -(CH2)m Ra wherein Ra is
wéRARaglkyl, 5 or 6 membered-heterocycloalkyl, 25 aryl, orye-0k8:606/063846
membered heteroaryl which are optionall?substituted by one or more
substituents selected frzom the group consisting of. halo, CN, C1-6-alkyl,
C1-6-alkoxy, C1-6-hakdalkoxy, -C(O)O-C1-6-alkyl and phenyl optionally
substituted by halo, C |, C1-6-haloalkyl or C1-6-alkoxy, 30
-(CIH12)m-NR'R" or, - (CO)g, wherein Rb is aryl or 5 or 6
membered-heterocycloaiut; R2 i
C1-6-alkyl, C1-6-alkoxy, -
form an oxo or dioxo brigfetdgether Wi
attached; 35 R3is H gr, WO 2§
or, -(CO)-R, wherein R is Ci_6-alkyl, 5 or 6 i
optionally substituted by C1-6-alkyl, or Re{ )"-NR'R' or, Ci_6-alkyl
or aryl, which are optionally substituted by: PYCO)-Cr_6-alkyl, or
by-NH(CO)Rd, wherein Rd is Ca_6-alkyl optionally substituted by halo or
nitro, or Rd is aryl or a 5 or 6 membered heteroaryl, which are optionally
substituted by halo, nitro, Ci_6-alkyl or Ci_6-haloalkyl; R" is one or more of
H, halo, Cl_6-alkyl or Gty6-alkoxy or two R4 may form an oxo 10 or dioxo

bridge together with the ke I. ring to which they are attached; R5 is H,
Ci_6-alkyl or aryl; R6 i Cl-6-alkyl; R7 is H or -SO2-Re wherein Reis
Ci_6-alkyl or aryl; _

} PCHTIEP2006/063846 halo

mbered hetero Qoalkyl

-
Ay




R'and Ware independently selected from H, Cr_6-alkyl or

wolSe®)6ideds _6-alkyl; 15 mis |to 6; nis O to 4; as well as phagpaggutisalyssas
acceptable salts thereof. As it can be seéft from the definition of A in the
compounds of formulaz(l), said compounds of formula (I) encompass the
compounds of formul&g, (I-a), (I-b), (I-c), (I- 20 d), (I-e), (I-f), (I-g) and (I-h)
as follows: RZ O R6
PCT/EP2006/063846
R30

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

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

wherein the dotted line 1s either nil or a double bond;
R'is H,
or 18 Cy¢-alkyl optionally substituted by CN,
or is sulfonylaryl,
10 or is -(CH2)w-R* wherein R* is:
OR,
CN,
NRER':%,
Cas-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl or 5 or 6 membered
15 heteroaryl which are optionally substituted by one or more B,
or is -(CHy)n-(CO)-R®, wherein R is;
C;.6-alkoxy,
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(I-c) RaR2ON R'"NOR3RS5 \(I-d) /WO 2007/006688 15

wBSIARAY961063846 R2 O NRE N RvR30 (1-¢) R R2 O NOyi¥ Buiiasas

NH R4 R2ON ajO
NR'RY,
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, Cys-alkyl;
R'is  H,
or 15 Cy.¢-alkyl,
or is -(CO)-R®, wherein R is:
Cre-alkyl
~(CH2)»-NRRY,
R*is  isone or more of H, halo, or Cy.¢-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;
Réis  H;

Bis halo, CN, Cy_¢-alkyl optionally substituted by CN or Cy.¢-alkoxy, Cy¢-alkoxy, Ci.
¢-haloalkoxy, Cs ¢-cycloalkyl, -C(O)Y0-C).e-alkyl, -(CRUR™),-phenyl, wherein the
phenyl is optionally substituted by one or more substituent(s) selected from the
group consisting ol

halo, Cy.s-alkyl optionally substituted by CN or halo, Cig-alkoxy;

R and R" are H, Cy.¢-alkyl, Cy.¢-alkyl-NRYR", -C(0)-Cy.¢-alkyl, -5(0)2-C1.6-alkyl or OH;

R and RV are H or Cy-alkyl;

m is1to 6;

n isOto4;

as well as pharmaceuntically 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  Hor,
-(CH2)m-R* wherein R* is aryl which is optionally substituted by one or more
substituents selected from the group consisting of:
halo, CN, Cig-alkyl, Crg-alkoxy, Cyg-haloalkoxy, -C(O)0-C, ¢-alkyl
and phenyl optionally substituted by halo, C; 6-alkyl, Cy.¢-haloalkyl or
Cis-alkoxy,;
R%is  H or halo;
R?is H or C;¢-alkyl; and
R*, R’ and R® are H;



R R3 O/ (i-g) R4 WO 2007/006688 16 PCTIEP2006/063846 R2 O N R

woh73asdsg-h) R4 wherein R'to Rs and X are as defined herginappy@dRessas
connection with formula (1). In a certain Embodiment the compounds of

the invention are those compounds of formula (I-a): R20R6 R'N 3 Rs

it R4 é%\%‘]erein the dotted line is either nil or a double bond; R'is H, or

is @ilatlydroptientillylisulostitttb byli€Neronfs sulfonylaryl, 10 or is

Wgﬁ%ﬁﬁlg"&%@u@ﬁ are examples according to the invention:
1-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl}spirof indene- 1,4'-piperidine];

5 1'-[(1-benzyl-2-methyl- 1H-indol-3-yhcarbonylj-2,3-dihydrospiro[indene- 1,4’

piperidine];
I'-[(1-benzyl-1H-indol-3-yl)carbonyllspirolindene-1,4'-piperidine];
I'-[(2-methyl-TH-indol-3-yhcarbonyl]spiro{indene- 1,4'-piperidine};
1"-{{6-chloro- 1H-indol- 3-yl)carbonyl]spiro[indene- 1 4'-piperidine}; and

10 1'-[(6-chloro-1H-indol-3-yl)carbonyl]-2,3-dihydrospirofindene- 1.4"-piperidine].

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

R}
O
6
R
vy N
R "
3 e
R 2 (1-b)
R’
R'is H,
15 or is Cy.¢-alkyl optionally substituted by CN,

or is sulfonylaryl,
or is ~(CH2)w-R® wherein R* is:
OR!,
CN,
20 NRRY,
Cag-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
ot is -(CHz)y-(CO)-R”, wherein R is:
Ci.¢-alkoxy,
25 NR'RY,



OR’, CN, NR'R", C3-6-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl

W@E@,%&@g&mbered 15 heteroaryl which are optionally substlmpyogpﬁ&s 46
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or more B, or |s -(CH2)"-(CO)-Re, wherdifi Re is: Ci-6-alkoxy, W
2007/0066 PCT/EP2006/063846._NR'R", 6
memberedHi IBEPREEIkY T Sl Wit hetembmshsichoary! which
are optionally safestittited by abstonibby Bn &2 isioneBor more of H, halo,
g4:6-alkyl.. S B3is.Hegr };dgr@alkm)qr is -(CO)-R", wherein Rc is:
CJ.6-alkyl -(CFI2)"-NR'R", 10 RS IS one or more of H, halo, or
‘56 alkoxy optionally substituted by OH, or two R' may form an oxo or
dIOXO braﬁgg@@g@ﬂh@t with the phenyl ring to which they are attached; R5
is H; R6 |s H (Ji B%s hf\lo Cl}i C,-6-alkyl optionally substituted by CN or
Cl_6- alkoxy E: Rox 6- haloalkoxy C3 6-eycloalkyl,
-C(0)O-Cl.6- éﬂxyfﬂlmR"'R'")" -phenyl, wherein the phenyl is optionally
substituted by_g@gz(j)nrﬂmp@lsubstltuent(s) selected from the group
%QHSISUI’] of. halo, Cl yl optio aIIy substituted by CN or hal(i) _ 4
1-8-alkBXEP 20 R A s :E%‘HOE: Y@P‘é‘)&ﬂ% RRstpguted by OH, or two R
-C(O)-Cirtsafbahy %ﬁ(@()iéﬁﬂﬁ}?&bld}dhdg@bgethcr with the phenyl ring to which they are

attached;
R°is  H;
R’ is H or —SO2-R® wherein R® is C; ¢-alkyl or aryl;

Bis halo, CN, C;.¢-alkyl optionally substituted by CN or C; ¢-alkoxy, Cy.¢-alkoxy, Cy.
s-haloalkoxy, Cs.s-cycloalkyl, -C(G)0-Cy¢-alkyl, —(CRiiiRiv)n~phenyl, wherein the
phenyl is optionally substituted by one or more substituent(s) selected from the
group consisting of:

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

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

R* and R™ are H or Cy.e-alkyl;

m islto6;

n isto 4;

as well as pharmaceutically acceptable salts thereof.

Further, 1n 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, Cy¢-alkyl, Cis-alkoxy, Cie-haloatkoxy, -C{OG)O-Cy¢-alkyl
and phenyl optionally substituted by halo, C;.¢-haloalkyl or Cy.¢-alkoxy,
or is -(CHy)m-NRR,
or 18 ‘(CHQ);]'(CO)"R%), wherein R is aryl or 5 or 6 membered-heterocycloalkyl

which are optionally substituted by one or more B,
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30

WOO%%@&%Htically acceptable salts thereof. 25 Further, in a ceg j ;

R™ and R™ are H or C1-6-alkyl; m islto6; nis O to 4; as well as

/ . . IP2006/063846
embodiment the compounds of the inverdibn are those compounds o

formula (I-a) as described abovg, wherein,R' is Hor, -(CH2)m Ra wherein
Ra is aryl which i ditlert&ily shodtiter@n By BridR more substituents

Relectedsftbor theogroup consisting of: 30 halo, CN, C,_6-alkyl,

I@I-G-allﬁg e 6%1 Ikoxy, -C(O)O-Cl.6-alkyl and phenyl optionally
s{ybstitu_teﬁg %aifo, 1’ 6-alkyl, C1-6-haloalkyl or C1-6-alkoxy; R2 is H or
Ralo; R3dHPBAEL-6-alkyl; and 35 R4,R5andR6areH; WO 2007/006688
A8 PCT{ER2006/063846 m is | to 6; as well as pharmaceutically

ceptablg, salt gof. The g%JIo ing pounds are examples
lgﬁcordirllsgféoofh'e§ (isgv%nﬁgiﬁ}fﬁl-r[ -%\eﬁﬁﬂfﬁgﬂn%ﬁﬁr ilH-in dol-3-yl)carbonyl]
Bpiro [indeneyil4 Piperikiheption allf(ubsnityied -hydth/br Ci.¢-alkoxy, Cye-alkoxy,

IH-indol¢3-yI irQfi &1 A Riperitcirelr- i

(benap e Aoyt wheren
I-[(2-meth JF@-‘W%d%P@-W&QVb%‘# T]E‘bﬁ?ﬁ[‘i’ﬁ(o‘&}@i’,@@&p%’ﬂ?a}ﬁéﬁm(” selected from

I'-[(6-ch lbequitl:inclatBsyh)garfbonyl]spiro[indene-1,4'-piperidine]; and 10

1'-[(6-chloro-IH~ndel-3- 3+dihydrospirehin A-piperidine

%i In.a certainﬁlglrg’g(?)}iﬂlrﬁ)g%ﬁt%ﬁ?%# 8%%5%?%?&?\%%&?@& ﬂgogls?éogw
ofptEradearTdsritiadrpyd from H or Cy.g-alkyl;

m is 1to 6

n1is Oto 4,

as well as pharmaceutically acceptable saits thereof,

In another embodiment thereof,
R! is H or,
-(CH2)-R" wherein R” is aryl which is optionally substituted by one or more
subsituents selected from the group consisting of;
halo, CN, Cys-alkyl, Ci.¢-alkoxy, Ci.s-haloalkoxy, -C(O)O-Cy g-alkyl
and phenyl optionally substituted by halo, €, s-haloalkyl or C, s-alkoxy;
R? is H or halo;
R’ is H or Cp.¢-alkyl;
R is H or halo;
R® is H,
R’ is H or -SO,-R® wherein R® is C, ¢-alkyl;
m is 1to6;
as well as pharmaceutically acceptable salts thereof,

The following compounds are examples according to the invention:

I'-f(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]- I-(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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RZ10OR6 NR'NR3N-R (I-h) R"is H, 15 or is Cr-6-alkyl optionally

weLhstidiies by CN, or is sulfonylaryl, or is -(CHZ)n,-R" wherep-RadSios/063346
OR", CN, 20 NR R", C3-6-cycloalkyl, 3 t6!6 membered- -heterocycloalkyl,

or 6 het yl optio II stituted. b
ﬂor m%rroe ,or %Or@g (?({Cg% ﬁ'\g IIgu «fc TR -ai?é oxy 2 é}imd(ﬂe"
Nﬂ? R@WV@"@GIO?/OO%SB 19 PCTI/E' P2006/063846 5 or 6
'1“E{f‘%bcﬁﬂ%goh?t@f@%&l%%%i@rc}sll)of@ Qfd%ﬁﬁg"}l%fﬁgrﬂ@}ef@a& f%&qﬁ‘(‘ﬁ?nogm dole-

are optlonally substituted by oné or more B; R2 is one or more o halo
ef ®BRAIRYIs 1-1, 5 or is Ci_6-alkyl, or is -(CO)-R, wherein R is: Cl
6—a[|6ybh(@1d2)m2\ﬂ?dﬂ]§dﬁ)hc0neybr THeiedol-3; Nalashom@ 6 ialkdikydrospiro[indole-

gjgti_%rﬂfgé}ydg,%ﬁtituted by OH, or two R
1'-({6-chloro-1-{(3,5-ditlaorophenylysulfonyl]- 1H-indol-3-yljcarbonyl)-1,2-
dihydrospirofindole-3.4"-piperidine},

2-[6-¢chloro-3-(1,2-dihydro-1"H-spirof indole-3,4'-piperidin]- 1 -ylcarbonyl)- {H-indol- 1-
yl]-1-(3,5-difluorophenylyethanone;
2-[6-chloro-3-(1,2-dibydro-1'H-spiro[indole-3,4'-piperidin}-1"-ylcarbonyl)- 1H-indol- 1-
yli-1-(3.4-difluorophenyl)ethanone;
2-[6-chloro-3-(1,2-dihydro-1'H-spiro[indole-3,4'-piperidin}- 1'-ylcarbonyl)~ 1H-indol- 1-
yli-1-(2-fluorophenyl)ethanone;

2-16-chloro-3-(1,2-dihydro-1'H-spirol indole-3,4'-piperidin}- 1'-ylcarbonyl)- 1 H-indol- 1-
yl]-N,N-diethylethanamine; and
I'-{[6-chloro-1-(pyridin-2-ylmethyl)-1H-indol-3-yl]carbonyl }- 1,2-dihydrospirofindole-
3A'-piperidine].

Preferred are the following compounds:
1'-[(6-chloro-1H-indol-3-yl)carbonyl]-1,2-dihydrospiro{indole-3,4'-piperidine];
I'-[(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-dthydro-1'H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)- 1H-indol- 1-
yl3-IN N-dimethylacetamide;
2-[6-chloro-3-(1,2-dihydro-1'H-spiro{indole-3,4"-piperidin]- 1'-ylcarbonyl) - 1H-indol- 1-
yi]-I-pyridin-2-ylethanone;
1'-{[6-chloro-1-(pyridin-3-ylmethyl)-1H-indol-3-yl]carbonyl }- 1,2-dihydrospiro[ indole-
34" -piperidine];



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

wdRYAIRe@tached; R6 is H; R7 is H or -S02-R wherein Ris CipS1ais¥h@/063846
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aryl; B is halo CN Cl-6-alkyl optlonally%stltuted by CN or Cl_6-alkoxy,

Cl_6- tkox 65haloal oxy 6- cye [, -C(0)O-Ci-6-alk

CRRO BT e BRI LSSt By SRStk oy rmpouads of
forerbulbstituent(s) selected from the group consisting of. halo, C|_6 alkyl
optionally substituted by CN or halo, Ci_6-atkoxy; R' and R" are H,

C_6-alkyl, C_6-alkyl- kv, -C(0)-C1 6-alkyl, -S(0)2-C_6-alkyl or OH; 20

R™ and R™ are H or{C1_67alkyl; mis|to 6; nis O to 4; as well as

embodiment the compplinds_oftqe in ntlon are those compounds of
formula (_I-b) as descr bed/Above Wherein R' is H, or is -(CH2)m,-R

> OF 6 membred hete'da hich are optlonally
substltuted by one or more &bsituents s ecte Forn the growp
, Ci_6- haloalkoxy,
uted by halo, C1
", oris -(CH2)"-(CO)-Rb,

~wherein Rb is ar_yl or 5 or 6 membered-hgterocycloalkyl 35' which are

optionally substituted by one or more B, WO 2007/006688 20
PQT/EP2006/063846 or is -(CH2)"-(CO)-R wherein Rb is NR'R", R2 is H

5r Kalo; H
or is C.e-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) -R* wherein R* is:
OR,
CN,
NRiRii’
Ca.¢-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -(CHa)u-(CO)-R® wherein R® is:
Cj.¢-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 S or
6 membered heterocycloalkyl which can be substituted by =0,
R*is  one or more of H, halo, C;s-alkyl optionally substituted by ~-NR¥R", C\.¢-
alkoxy;
R'is H,
or is Cig-alkyl,
or 1s halo,
or is -(CO)-R", wherein R® is:
Cig-alkyl,



R3is H or Ci_6-alkyl; R4 is H or halo; 5 R6 is H; R7 is 11 or -SO2-Re

wdMisreind3e is Ci_6-alkyl or aryl; B is halo, NH2, C_6-alkyl opfieqathsons/os3sds
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substituted by CN or Ci_6-alkoxy, C.6- al%xy, Ci_6-haloalkoxy,

C3.6-eycloalk # (06@%_6 alkyl, -(CRmR")"- phenyl wherein the
phenyl is optic aﬁﬁ)’s dted by one or more substituent(s) selected

from 10 the gt6llib coN§IERAY of halo, C7_6-alkyl optionally substituted by
CN or halo, %-@r%"ﬁ?é%b&ﬂﬁ@z@gﬁﬁ%ﬁt%ﬁ%@ﬁ?‘wmmﬁgrby Cy.¢-alkyl;

C,6-alkyl, mis 1to 6; nis O to 4; 15 as well as pharmaceutically

Receptab e ines <t hdmdthérn- erbBRIABHOHRSBID GG OH, or two R

-(CH2), mR gowhese W\bisdsybwhich s gptienalyhsilesiiivisd dycanevich they are
more SURS'EE:%NS selected from the group consisting of: 20 halo, CN,

C7_6- aﬁ?y‘lﬁ 6-alkoxy, Cl_6-haloalkoxy, -C(O)O-Cr-6-alkyl and phenyl
Bjptionalhpkubdttufed-ubimionalhaihaiik ef by Ghhmosy s Rizomny Hoop-alkoxy,

halo; R@ﬁgﬂﬁb%ﬁya@!, c?&‘ﬂo‘:ﬁ}i’)"loﬁlﬁi%ﬁ@ @ﬁllﬁﬂﬂwﬁfﬂ@“ﬁvﬂ( phenyl wherein
-S0O2- R% wherein Re is C gﬁ mtlsdl to 6; as well aség? mac?gt ?é( 6
acceptabl6 ATES tHeP BB R TEEHNIHG CoRBILNGE &re WRAHIRRRL sciccted from
accordinbeter-the inventiorg 030
halo, Cyg-alkyl optionally substituted by CN or halo, C;.¢-alkoxy;

R'and R are H, Cy.-alkyl, Cy 6-alkyl-NRVR", -(CO)O-Cy.¢-alkyl, -C(O)-NR"R", -C(0)-

Cre-alkyl, -S(0)2-Crg-alkyl, -S(0)p- NRMRY;
R™ and RY are H or Cy.¢-alkyl;
m 181to 6
n is O to 4;

as well as pharmaceutically acceptable salts thereof.

In a further embodiment thereof,
RYis H or,
Cy.s.alkyl optionally substituted by CN or,
-(CHy)n-R* wherein R® is aryl which is optionally substituted by one or more
subsituents selected from the group consisting of:
halo, CN, Cys-alkyl, Cy s-alkoxy, Cis-haloalkoxy, -C(O)O-Cis-alkyl
and phenyl optionally substituted by halo, C.s-haloalkyl or Cy.¢-alkoxy;
R%*is  H or halo;
R'is  H, Cuealkyl or,
-(CO)-R’, wherein R® is 5 or 6 membered heterocycloalkyl optionally substituted
by Cr.e-alkyl, or R is -(CH,),-NR'R";
R'is  H, halo, Cpe-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-Cy ¢-alkyl;
mis 1106
n is 0to4;
as well as pharmaceutically acceptable salts thereof.

The following compounds are examples according to the invention:



10

15

20

25

30

35

I'-[ (1-benzyl-2-methyl- | H-indol-3-yl)carbonyl] -1-(methylsulfonyl)-1,2-

W(ngﬁ%@égo[mdole 3,4'-piperidine] ; I'- {[6-chloro- PCT/EP20061063846

I-(3-fluorobenzoyl)-1H-in dol-3-yl] carbon%}' 1,2-dihydrospiro[indole-

erid WO 2 7/0 1 PCT/EP 00 /06 846 1'- {[6-chloro-
fé@f}? g}?]mshxhiﬁd& gl y% darahw ] 1 %’6?}6%%6‘%1 4-piperidin]-
3.dnpiperidine]; 1'- ([ 6-chloro-l -(3,5- dlfluorobenzoyl) | H-indol-3-yl]

iy i 4 dn 1
%a{%%)gf(}:ﬁ%)r? ﬁ % 3- gl %ﬁ%%e%ggg% %]ln(g{gln%{?,ﬁy cgr% v dm} I'-yhearbonyl]-1H-

ndod- élﬁ%%éﬁ% fidole- 3,4'-piperidine] ; 1'-({6-chloro- I [
@{&dﬂﬂ@l@f@pﬁ@%sumﬂﬂ]ﬂi}ﬁ‘b{Qdﬁﬁn%@%}ﬁﬁfﬁlmp‘iﬁr&i@m}u1'~yl)carbonylj~1H~

|ro (ﬁ?’ 4 -piperidine];
dro 1'H-spiro[indole-

g 4 th%k@ﬂq}i{[ﬂ%hgmh%ymp[hmﬂoﬁmm@mxy—Z—methyl- 1H-indol-3-yl jcarbonyl)-

yﬂrl;(@«fgzdﬁwm@%nma%e%ﬁ] -3-onc;

e s %%gogﬁo RS

[@rctuimran3t(@; mddnyﬂrd BHdespiro[indole-3,4'-piperidin] - I'-ylcarbonyl)-I

5"3%‘{9'0% QE%ﬁﬁ)gwqr%%wag&ggﬁ?ql—ﬂﬁndol 3-yHcarbon H-spirgf 2-
r}[d] 11 Péar 3 1[H

-[6-chloro-3-(1,2-dihydro-1'H-spiro[indole-3,4'-pipe
h?fer&fv - N“NEHP@EH 1Bindredsiine; and

S {Grabloratt- (Ryoidin 2y bnetyd) dbdrinelo)- 31Oyl carbonyl) 3 spirof 2
geﬂmﬁlhgdrpgpg%[mn%onﬁ 24 Epiperidine]. 20 Preferred are the following

i lf(er@h’rérd{mcmwé iR arddhyiraphedivlysrbepifdiiidolelelH-piperiing])- 3H-
spirol-hensynand e hﬁéhmﬁ |330YJéC§ﬁ@0” yl]-1,2-dihydrospiro[indole-

ﬁggp,@p?d'”e p]ﬂyg{érggr'%f Beiiorgbengylit St 43N 1

piperidin]-3-one.

Preferred are the following compounds:

I'-[(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;

1I'-({6~chloro-2-[(4-methylpiperidin- 1-yl)carbonyl]- 1H-indol-3-yljcarbonyl)-5-fluoro-
3H-spiro]2-benzofuran-1,4'-piperidin]-3-one;
6-chloro-3-[(5-fluoro-3-oxo0-1'H,3H-spirof 2-benzofuran- 1,4 -piperidin}-1'-
yhcarbonyl]-1H-indole-2-carboxamide;
6-chloro-N-[2-(dimethylamino)ethyl]-3-[(5-fluoro-3-0xo-1"H,3H-spiro[ 2-benzofuran-
i,4"-piperidin]-1'-yl)carbonyt}- IH-indole-2-carboxamide;

1'-{[ 6-chloro-2-{piperazin-1-ylcarbonyl)- 1H-indol-3-ylcarbonyl }- 5-fluoro-3H-spirof 2-
benzofuran-1,4'-piperidin}-3-one;

1'-{[6-chloro-2-(morpholin-4-ylcarbonyl)- |H-indol-3-yl}carbonyt }-5- luoro-3H-

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

I'-{{6-chloro-2-[(4-methylpiperazin- I-yl)carbonyl]- 1H-indol-3-yl jcarbonyl}-5-fluoro-
3H-spirol2-benzofuran-1,4'-piperidin]-3-one;



10

15

20

25

30

35

25 3,4'-piperidine]; P- {[6-chloro- I-(3-fluorobenzyl)-]H-indol-3-yl] carbonyl

wddd7RiRyggospiro [indole-3,4'- piperidine}lé; PCT/EP2006/063846

2-[6-chloro-3-(1,2-dihydro-1'H-spiro[indoke--

,4'-piperidin]-I'-ylcarbanyl)-1H-jndol-1- yI]-N. N-diethyl ide: 30 |
DR o i e < BOISLE o e PSTeLobyp L4
ndoldliylNoNedimethylacetamide;

2-{6cehloto- LA AAIo D RARRIRA4rPIRS SO HaERLRRNY ) fericin -

ndol-I- yl]-1-pyridin-2-ylethanone;
3916:chloro-1-(pyridin-3-ylmethyl)-1H-indol-3-yl]carbonyl
Fi{psdihydoospidalinslole-n3o3)4Hpipatididefl MO AOAT/AN6HES 22benzofuran-1,4'-
Pi%l;/iggﬁp)(gg{}oﬁ%% In a certain embodiment the compounds of the

fnbention are those compounds of formula (I-c): RZ10NNO RR30
-do-Rulerpt, 15 &rilgacy beraiyh optiopany substtbeyy By Enspaiols digp zgtpran - 1.4
giﬁ@e{@m@rg@ﬁ@teroaryl or sulfonylaryl which are optionally substituted by

?n?[(?—rc 8{8_ IE’( 8%1%{1_ uC()Hrg Iéﬁ'ﬁ?(? yﬂ’—qﬁ%wdﬁ%l? }:fl] CO&IRE;’()%% gj\h—spim{}ben zofuran-
1,4'-piperidin}-3-one;

I'-({6-chloro-1-[(3,5-difluorophenyl)sulfonyl}- 1H-indol-3-yl jcarbonyl)-3H-spiro[ 2-
benzofuran-1.4"-piperidin]-3-one;

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

I'-{[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-yljcarbonyl }-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-spirof 2-
benzofuran-1,4"-piperidin}-3-one;

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

5-bromo-1'-{[6-chloro-1-(3,5-difluorobenzovl)- 1H-indol-3-yljcarbonyl }-3H-spiro{ 2-
benzofuran-1,4'-piperidin}-3-one;

1'-{(1-biphenyl-2-yt-6-chloro- 1H-indol-3-ylycarbonyl]-3H-spirof 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;
I'-[(1-{[4-amino-2-(methoxymethyD)pyrimidin-5-yl}methyl }-6-chloro-1H-indol-3-
ylhcarbonyl}-5-fluoro-3H-spiro[2-benzofuran-1,4-piperidin}-3-one;
1'-({1-[(4-amino-2-methylpyrimidin-5-yhmethyl}-6-chloro- 1H-indol-3- yl jcarbonyt)-5-
fluoro-3H-spiro| 2-benzofuran-1,4'-piperidin|-3-one;

1'-[(7-chloro-1-0x0-1,2,3 4-tetrahydropyrazino[ 1,2-alindol- 10-yhecarbonyl] - 5-fluoro-
3H-spiro|2-benzofuran-1,4"-piperidin]-3-one;
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NR'R", C3-6-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6
deheteroaryl which are optionally substituted by onegQt#ReRR063846

W
or is -(CH2)"-(CO)-Re wherein R' is: 15-Gi6-alkoxy, NR'R", 4to 7

PSSR ol o o 5 L M e < v

ﬂiéapld@ﬂéhﬂgfuﬁtmﬂmehﬁl’hpgpandlaﬂtéehed form a 5 or 20 6 membered

loadk; fH,
ARG e R R R R

éﬂlr)iélépré’%ﬂllm%‘ X rléﬂ%ﬂi&l%lzlgd‘(}é@ﬂlﬁd%herem R is: Cl 6-alkyl,
WéhB@@HQOE@&S@%R&WEHZ&@%&W&n@M@n INR pipREdiS) awa

| t |
O Rl e
@ aoraT ah( é%l@ﬂui%)%(bﬁdééftbg@ﬂ@é{?mnmr(wﬁehg}l Brgtslwhich
huden aftachedi . isy1ak., M&&M@aaﬂﬁﬂ&ﬁ ?A%@b&bﬁ@%@&i by CN

o aikoy o€, C leloaion Cootkalbl o

substiluieH ¥y didloethgrersubstitudhi(siselécted from 10 the group
consisting of: halo, CI-6-alkyl optionally substituted by CN or halo,

C-6-alkkoxy;
Particularly’preferred are the following compounds:

1'-[(1-benzyl-2-methyl- 1H-indol-3-yhcarbonyl}-6-chloro-3H-spiro[ 2-benzofuran- 1 4'-
piperidin]-3-one;

1'-[(1-benzyl-2-methyl-1H-indol-3- yhcarbonyll-4-fluoro-3H-spirof 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'-f(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl} - 5-methoxy-3H-spirof 2-benzofuran-
1,4"-piperidin}-3-one;

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

1'-[(1-benzyl-2-methyl- 1TH-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'-
yhcarbonyl]-N,N-dimethyl- 1H-indole-2-carboxamide;

tert-butyl {2-[ ({6-chloro-3-[(5-fuoro-3-oxo-1"H,3H-spiro[ 2-benzofuran-1.4'-
piperidin]-1'-yl)carbonyl]-1H-indol-2-yl jcarbonylyamino]ethyl Jmethylcarbamate;
6-chloro-N,N-dicthyl-3-[(5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]- 1"~
yhecarbonyl}- 1H-indole-2-carboxamide;

1'-{{6-chloro-2-(piperidin- I -ylcarbonyl)- 1H-indol-3-yljcarbonyl }-5-fluoro-3H-spiro[ 2-
benzofuran-14"-piperidin]-3-one;
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R'and Ware H, Ci_6-alkyl, C-6-alkyl-NR"R7, -(CO)O-Ci_6-alkyl,

WOSKPIMRIR', -C(O)- C-6-alkyl, -S(0)2-C-6-alkyl, -S(0)2- NR" ﬂ%TBﬁQnﬁ\s/%s&ss

are H or C_6-alkyl; 15 m islto6; n is O to?4;-as well as pharmaceutically

R ol Gl oy R B oy e e ool

Svlhiighpisr ubtlbﬁadyfsubstltuted by one or more subsituents selected from

DEOUPLY T@%&Q QN0 Ny 5070l £ 162 ¥1cﬁ111 G-halealk - 11-

-C(0)O-ClI-6-alkyl 25 and phenyl optionally substituted by halo,
@ﬂ!%h%ﬁ]@%?@@%ﬂkoxy, R2 is Hor halo; R3 is H, C-6-alkyl or,

HGB)eR Meremﬂeﬂsﬁ@plﬁmﬁebﬂn@m heterooygleadky| -aptiopatiyonyl]-1H-
15’[{% Cl% -B-alkyl, or Reis -(CH2)"-NR'R"; 30 R is H, halo,
- Q/ or two 4 may form a dioxo bridge together with the phenyl

tind tobetizhregthre &&a&ﬁ@b3R"Daﬁd>m)d}e6nﬁaéwér@9ﬁtw&e&édmw—
tan}o%@Akyham%q{Q@)}q @J&@Ikyl mis | to 6; nis O to 4, 35 as well as

afgf’uL%d%%ﬁgi& hereof)g‘g()% ollowi %91% glyarrl]d?z?,rplpmdm]_
P@ff¢EP2006/063846 I'- [(1 benzyl -2-methyl-IH-indol-3-yl)carbon

I] 1 {1 NZ20Mran-
Rt e e e L
14 plperldm] -3-one;

1"-{{ 6-chloro-1-(3,5-difluorobenzoyl)- 1H-indol-3-ylcarbonyl }-3H-spiro[ 2-benzofuran-
1,4"-piperidin]-3-one;
1'-{[6-chloro-1-(3,5-difluorobenzyl)- 1H-indol-3-yljcarbonyl}- 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'-piperidini-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-dilluorobenzyl)- 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-yt]carbonyl }-5-fluoro-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-one;
1'-({6-chloro-1-[2-(3-fluorophenyl) - 2-oxoethyl]- TH-indol-3-yl jcarbonyl)-5-fluoro-3H-
spiro[ 2-benzofuran-14"-piperidinj-3-one,
5-bromo-1'-{[ 6-chloro-1-(3,5-diflaorobenzyl)- 1H-indol-3-vljcarbonyl }-3H-spiro[ 2-
benzofuran-1,4'-piperidin]-3-one;
5-bromo-1'-{[ 6-chloro-1-(3-fluorobenzyl)- 1H-indol-3-yllcarbonyl }-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;

I'-({6-chloro-1-[ 2-(2-fluorophenyl)-2-oxoethyl] - IH-indol-3-yl jcarbonyl)-3H-gpiro[ 2-
benzofuran-1,4'-piperidin]-3-one;
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indol-I-yl}butanenitrile; 5

W(g»ﬁﬁrgm@gggia-[(ia-oxo-l'H ,3H-spiro[2-benzofuran-1,4"-piperidifdryicanaeRas4s

yl]-1H- indol-l-yl )propanenitrile; 1'-((1-[2-48,4-dimethoxyphenyl)ethyi]

fﬂﬁ?g@%ﬁﬂg@%ﬁh :@;%%g%w%%ﬁg}pﬂ]—IH-indo!—B-yl Jcarbonyl)-3H-
Piffdl-14ethofanahehyps paating3-@methyl-IH-indol-3-yl]carbonyl}-3H-spir

{2y é-—glﬁgﬂ?—qt%a@ﬁ(;r%}ﬂ!ﬁ’ﬁﬁigiﬂl 93908 yT}carbonyl [}- 3H-spiro[ 2-benzofuran-1,4'-
5-bromo-I'-{[6-chloro-I-(2-fluorobenzoyl)-1H-indol-3-ylcaarbonyl}-3H-spiro[
PINSENIBFUIARS4 -piperidin]-3-one; 5-bromo-I'-
6 {phiari- 2, diflarohenziiy) Mtntol B-yikcarbeiyt:-Bbh gpicH2piro] 2-

nzaiiurans1.,4'-piparidinl-3-gne; 15
g- nr%)rﬁlcl;?%-]({]%-gﬁ%rb}{%g,gt}giﬂuorophenyI)squ_onyI]-lH-indol-3-yl}carbon
Yiy-Betcklove]2-tervshirahvidaipiperdifpB-oré;iangl-3-yl carbonyl j- 3H-spirof 2-
beldshiphenyl-3ngeaihioroolid-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-

4~ piperidin]-3-one. ferred are the. following compounds: ..

P B Lo LR | oAb oV BT = carbonyi]-1H-
[2-dvenizgfitaiN1ddn pipduintial@done;

6-¢8lorgsl o (1Rlores lIningel: zy&@zaﬁteaQafﬂﬁm;%mr%[%-a%a?fvtﬁ%%m;»m,
eridin]- 3-one; 25 I'-({6-chloro-2-[(4-methylpiperidin-1-yl)carbonyl]- |

insiodd gy e i pascimRits:
3Hppica[2rbanpiunal. ¢ yhiperain)-3ianadol- 3-ylicarbon yl }-3H-spirof 2-
§-_%h‘l?loiﬁg)r-g-_[@@fju?rg_-%;oi(_%-ml'lll-le,sH-spiro[2-benzofuran-1,4'-piperidin]-1'-
yjigcé(r)bon))l]-m-#}gofe- a-car%oiamide;_ 6-chloro-N-[2-(dimethylamino)ethyl]
sriehifiybltordrste-3H Brreplrbi2benshidrengofuran-1.4'-piperidin]- 1'-
%,;%@Wﬁjnﬂ;li:%tb%}y&gak&indole-2-carboxamide; 1-{

}?léfﬁh %%-é-éﬁ p§,}%’?l§r{: lg}élfli'jé?gygﬁ -E%E%%E%}%%‘ ? g}?ﬁé}ﬂ) [2-benzofuran-14'-

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-ylymethyl}~ 1 H-indol-3-yl Jcarbonyl)-5-fluoro-3H-
spiro[2-benzofuran-1,4"-piperidin]-3-one;
1'-{{6-chloro-I-[{6-chloropyridin-3-ylmethyl}- 1H-indol-3-yl jcarbonyl}-5-fluoro-3H-
spirof 2-benzofuran-1,4'"-piperidin]-3-one;
1'-({6-chloro-1-[(3-chloro-6-methylpyridazin-4-yl)methyl}- 1H-indol-3-yl jcarbonyl) - 5-
fiworo-3H-spiro[2-benzoturan-1.4'-piperidin]-3-one;

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

1'-{f6-chloro-1-(2-pyridin-4-ylethyl)- 1H-indol-3-yl]carbonyl }- 5-fluoro-3H-spirof 2-
benzofuran-1,4'-piperidin]-3-one;

1'-{[6-chloro- 1-{pyridin-4-ylmethyl)- IH-indol-3-yljcarbonyl }-3H-spiro} 2-benzofuran-
14 -piperidin]-3-one;

1'-{[6-chloro-1-(2-ox0-2-pyridin-2-ylethyl)- 1H-indol-3-yljcarbonyl }-5-fluoro-3H-
spiro| 2-benzofuran-1,4'-piperidin]-3-one;
1'-({6-chloro-1-[2-(5-methyl-2-phenyl-1,3-0xazol-4-yI}-2-oxoethyll- 1H-indol-3-
yljcarbonyl)-5-fluore-3H-spirof 2-benzofuran- 1.4'-piperidin}-3-one;



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

Wé %gl};&[@‘;@ﬂ spiro[2-benzofuran-1,4'-piperidin]-3-one; 35 PCT/EP2006/663846
1 -({6-chloro-2-[(4- methylplperazm l-yl)cabbonyl]-1

R S ahahtt-ngnb bt adstss 31 spiol2

P@Tﬁﬁﬁﬂ@ﬂ&@@ﬁﬁﬁﬁhﬂ} [Hobenzyl -2-methyl-IH-indol-3-yl)carbonyl]

25{@8%1 SRRl Uf%%e%ﬂl&%”%ﬂ/%r{?&% 1,4 -piperidin]-1'-
5-bromo-1'-[ O‘ﬁ_échloro -IH-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-pi

BRI ALoNE 8Pl sletidro dipetivdteBeryds)-1H-indol-3-yI]
earbeeylbaHispirodiZ-benzefimaned, dt-pipdandin}-B+orerBon yl)-5-fluoro-3H-

oI -fluor enzol |ndoI3y1] carbonyl
Geiiored A oroteniedi

|ro enzo ura erléln -3-one;
1‘ {[&@hl@r@ 1 (2}3@”’4@0f}@)‘@éﬂ%&)yl}fiﬂifﬁdoﬁ-34%}@'@%ifﬁ%‘rﬂpgﬂﬂr&e@@fﬂl’aﬂ*
nzpfyranidiR) sdnpiperidin]-3-one; I'-({6-chloro-

7 Kﬁi&gﬁ%@f%ﬁaﬂ Igéﬁ‘é{r' | Ol_g(_)){l £2 P (nyi_' gp uo 0 -3H- -spirof 2-
{[@whmranli(@ -fluproberizoylr H-indol-3-yl] carbonyl
?%UQ{R)I%HT ek RRNEOMan; )ﬁl@'ﬂﬁﬂﬁ'@lﬁ% 51%»0%?1 -5-fluoro-3H-spiro[ 2-

6 chloro- 1 -fluorobenzoyl)-1H-indol-3-yl] carbonyl
@ﬂﬁ%‘r‘d%ifsﬁi?@r@‘ﬂé%i’é‘ﬁﬂan 1,4'-piperidin]-3-one;

3 {fﬁcﬁlﬂ%%l{(mﬁ@Qb@nZQyB}]kkpﬂth-%Mﬂﬁ&ﬁb@ﬂyl A'-piperidin]-1'-

- -fluoro P of ura%ré 9141 piperidin]-3-one; .
& {[%r c%lfgﬁ)l_l‘\ 2 %glﬂua/ zoy} ﬂ—ﬁndol 3-yl]carbonyl}-5-fluoro-3H-spi
ﬂg{gbzg/b{gﬁﬁ]@k@ﬁgﬁig& .{’F}jipetp[éﬁqug -ofd3H-spiro[2-benzofuran-1,4’-piperidin]-1'-
th({éga&n gqulfﬁ@m@-(;ilﬂugqr}g@ag@yl)suIfonyl] -1H-indol-3-yl}carbonyl)-5-fluor
Gl aRiSIE oo el o1 & oot 8 P cr0 2.
spiro[2-benzofuran-1,4'-piperidin]-3-one; :
I'-({1-[(4-benzylmorpholin-2-ylymethyl]-6-chloro- 1H-indol-3-yl jcarbonyl)~-5-fluoro-
3H-spiro[ 2-benzofuran-14"-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- yI)-2-oxoethyl]- IH-indol-3-yl Jcarbonyl)- 5-
fluoro-3H-spiro| 2-benzofuran-1,4"-piperidin]-3-one;
I'-{{6-chloro-1-(pyridin-2-ylmethyl)- IH-indol-3-yljcarbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidin}-3-one;

1'-({6-chloro-1-{{5-cyclopropyl-2-methyl- 1,3-0oxazol-4-ylymethyl]- 1H-indol-3-
yljcarbonyl)-5-flooro-3H-spiro] 2-benzofuran- 1,4 -piperidin]-3-one;
1'-({6-chloro-1-{(1-methyl- 1TH-imidazol-5-yl)methyl]- 1H-indol-3-yl jcarbonyi)-5-
fluoro-3H-spirof 2-benzofuran-1,4'-piperidin}-3-one;
I'-({6-chloro-1-[(3-methylisoxazol-5-ylymethyl]- 1H-indol-3-yl jcarbonyl)-5-fluore-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-one;
1'-({6-chloro-1-[(1,5-dimethyl-1H-pyrazol-3-yl)ymethyl}- 1H-indol-3-yl jcarbonyl}-5-
fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin}-3-one;
1'-({6-chloro-1-[(3,5-dimethylisoxazol-4-ylymethyl]- 1H-indol-3-vl }carbonyl)-5-flnoro-
3H-spiro{ 2-benzoluran-1.4'-piperidin}-3-one;



benzofuran-1,4'-piperidin]-3-one; 25

W@Mﬂg@@sgg{[&chIoro-]—(3,5-difluorobenzoa/l_)-1H-indol-3-yl]cam%gk}2§éjf§@84(,
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iro[2 benzofuran- 1,4'-piperidin]-3-one;

e S el AR S SRYS 2 ARIERE s
EluQbrpﬁéh%ﬂ&ﬂ:@ﬁb@ﬂﬁh)@dqhmmm&){%{yl}carbonyI }-3H-spiro [2- 30

1 @6@‘1&&@% H(iplm%waic%dﬁﬂﬁyl methyl]- 1H-indol-3- yiﬁcdlb(myl) 5-fluoro-3H-
{[4-amino-2-(methoxy metr(l%)pyrlmldln -5-yl]methyl}-6-chloro-IH-indol

3@‘%%0%?86‘?1%%1T b8 B ot 2BEnzofuran-1,4'-piperidin]-3-one:
1-(({A-{tdoanninpR-inetioylpyrin iy Bryihybthii} irkahRoKolcitibindad)- 31+ spiro] 2-

8 15,1. ror 3H-spiro[2-benzofuran-1,4'-piperidin]-3-one; 35
Q ?Mﬁgro- OXO- 12 154 tgtrahydr razino[1,2-a]indol-i0-yl)carbonyl]-5-f

(«ém@pﬂrdﬂéﬁm%wmhpﬁ dripiARBlomhwiol Pooroosedsponyli-5-
MM@&@@@(Q@%OEH&%QMW@M@& dihanzylpiperazin-2-yl)methyl]

‘%EKI plrg& &@?l?iroanr? 45%1(8 g?%in}j—]gs%rom benzofuran-1,4"-piperidin]-1'-
ﬁ)cmbmﬂ[@&lﬂum -3- Gi@b&ﬁwﬁm@bﬁmmmﬂ; 4'-piperidin]-1'-
yDﬁ;%r@HWB el Ry R ? c%cfofg BYBMIGRYI- 1H-indol-3-yhcarbonyl]-3H-

laro-3-[(5- Iuoro 3-0x0-I'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-
BFIIVF]”CNIIF? (%‘E’[H%%H’d)étﬂﬁ?ﬁ :1H-indole- 2-carboxamide

I’iyd{’ﬁxdhﬂolﬂﬁié; [(3-ox0-1'H,3H- sp1r0[2 benzofuran-1.4'-piperidin}-1'-yljcarbonyl]- 1H-

piro[2-benzofuran-1,4'-piperidin]-I'-
@15{ Chéﬂ %c?}]{}_ﬁ%i (%6? %P -[2- fﬁ%gtéylamlno)ethyl]aeetamlde and 2-
{6(&]@161?&}280{@3@;@611'@ osglomeedzdainl Uipsistiding joarbonyl)-5-fluoro-
3H- X&@[Q@Miaﬁﬁarﬂ.@ indapbyinN-[2(dimsthyiamingethyl] acetam ide.

Fai bggirlly pifwf F?yf?ﬁy tré%%— I-I%lvclgrbo @ﬁ%y&d?ﬁo%‘li—?]sglyo T
gnea( 4 bpxpeﬁdw} -3-6npipeBdin]-3-one;

{e{@b{?ﬁy‘i@yh% manl-AiadrloioBeabam kA A BHeaRiRE2:PE E @ idin -
1' yi)calbonyl] 1H-indol-1-yljmethyl)morpholine-4-carboxylate;

tert-butyl 2-({6-chloro-3-[(3-oxo-1'H,3H-spirof 2-benzofuran-1,4'-piperidin]-1'-
yhearbonyl]-1H-indol-1-yl}methyl)morpholine-4-carboxylate;

1'-{{ 6-chloro~-1-(morpholin-2-ylmethyl)-1H-indol-3-yl)carbonyl }-5-{luoro-3H-spiro 2-
benzofuran- 1,4 -piperidin]-3-one dihydrochloride;

I'-{[ 6-chloro-1-(morpholin-2-ylmethyl)- 1H-indol-3-yljcarbonyl }-3H-spiro| 2-
benzofuran-1,4'-piperidin]-3-one hydrochloride;

2-{6-chloro-3-[ (5-fluoro-3-oxo-1'H,3H-spiro] Z-benzofuran- 1,4'-piperidin]- 1"~
yDecarbonyl}-1H-indol-1-yl Jacetamide;

2-16-chloro-3-[(5-fluoro-3-ox0-1'H,3H-spirof 2-benzofuran-1,4"-piperidin}-1'-
yhearbonyl]-1H-indol-1-yl}-N-methylacetamide;

1'-{{6-chloro-1-(2-ox0-2-piperazin- I-ylethyl)- 1H-indol-3-ylJcarbonyl }-5-fluoro-3H-
spiro{ 2-benzofuran-1,4'-piperidin]-3-one;

'-{[1-(3.5-difluorobenzyl)- 1H-indol-3-ylJcarbonyl }-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;



piperidin]-3-one; I'-[( | -ben zyl-2-methyl- IH-indol-3-yl) carbonyl]

woBrneihesy-3H-spiro [ 2-benzofuran - 1,4'-piperidin]-3-one; I'dermpro0s/063846

10

15

20

25

(1-benzyl-2-methyl-IH-indol-3-yl)carbornyd]l -

-5-met -3H-spiro[2-her - 20.1,4'-piperidjn];3-one;.. . _, _
SR Ay T 3T CarBEI LT Chro ARSI HRA-
- indulpipd idinaidagnd

S-{ebeaioros|iFiindal-Brybcarbany ks g@L%Q%%ﬁ’fHﬁ@ﬂ%ﬂiﬁl@&Wﬁﬂr&
one; I-[(6-chloro- H-|.ndol-3-‘¥l)c,ark_)on§ll]: -qu,orro-3H-sp|ro

PpErRO AR gbieriaily Y semeylacetamide.

I'[(1-benzyl-2-methyl-IH-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[2-benzofura
n-1,4'« piperidin]-3-qne;. . .

1 P RESI & ¢ those S of
6o S oS et e Srupapds o 0 nsention s thass prmpounds of
{hyesBoAs) <N, N-dimethyl- IH-indole-2-carboxamide; 30
tert-butyl{2-[({6-chIﬁtzo-s-[(5-f|uoro-3-oxo-1'H,3H-spiro[2-benzofuran-1,4'-

}methylcarbamate;
6-chloro-N,N-dieth fluoraB-oxo0-1'H,3H-spiro[2-benzofuran-1,4'-pip
nld

spiro[2- 35 benzofgrah-1,4 paiperid ;WO 2&@7/006688 27
PCT/EP2006/063846 R (I-d)
(H-spiro[furo[3,4-f]
ghloro-3-

indol- |-yl }propanenitrile; 5 R
{6-chloro-3-[(3-0x0-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)carbonyl
-|H- indol-l-yl}acetonitrile; 1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]

- ]-fi@ﬁlydroxyethoxy)-3H-spiro [2-

R'is  H,

or 18 Cr.¢-alkyl optionally substituted by CN,
or is aryl, 5 or 6 membered heteroary! or sulfonylaryl which are optionally
substituted by one or more B,
or is -(CH3) n-R* wherein R® is:
OR,
CN,
NRiRii,
Cs.e-cycloalkyl, 3 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
of is -(CHa),-(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)0-Cy.¢-alkyl
or Cie-alkyl;
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benzofuran-1,4'-piperidin]-3-one;

Wdf&ﬂ—,}@,@g@él-z-methyl-lH-indol-3-yl)carbo?r;£]03H spiro[2-benzefuranshdk iizs46

peridin]- 10 3-one; 1'- {[6-chloro-1-(3,5-d rophenyl) -1H-indol-3-yl]

@rbon 1}-3H-spir perid 3 -one;
_i6-chioro-l- f%oécch |§§ 6‘%)8 b?/ljﬂkﬁ ? Gt-32 P]carbonyl
R36-spirb[2-benzofuran- 1,4'-piperidin]-3-one; 15 1'-
([6-chlogg-L-(3, ?z@ﬂ lorobenzyl)-1H-indol-3-yl]

carbonyl}-3H-spi benzofuran- 1,4'-piperidin]-3-one;
{[6-chlofB-# (@RP %bb‘é(HEW a1 m%r«@@n’c%dﬁﬁ}l@%&ro
P-benzafuransi depipLHdinfi3-one€; ¢ alkoxy optlondliy substituted by OH, or two R*

1'-({6-c -fluor I : .
dol.3- ylr}}i%’ f!)l[%l(asg lig) ?r% l(?%x )()bl %ran Hptl%eé nJ l\% 1r1r$ et;o which they are
1'-({6- cfﬂﬁ?ﬁhqu -(2,5-difluorophenyl)- 2 oxoethyl] -1H-indol-3-yl
¥earbonyW):B61-:spiro [ 2-benzofuran-1,4'-piperidin] -3-one; 1'-

anatiiian 251 e S R T D e
{[6-chlofor1- }@lﬂwlbrmyeﬁzyﬁrmﬂwﬂqm S 4f|arshrytlkSLOR B hsphrofd: wherein

ben ZOfl’Efﬁrb'ﬂ-e ﬂpgfv@mgﬂ FONtituted b%one or more substituent(s) selected from
1'-({6-chloro-1- [ (3-fluorophenyl)-2-oxoethyl]-IH-indol-3-yl)carbon

yl)-5-fludPS AR SRBFEHEbfuran- 1,4'-piperidin] -3-one; 5-bromo-1'-
{[6-chloro-1- (35@@9@@@%@%&%&%&@5@%}hakl £pikoalRe30

e Z 3r iy 1V 1]1 lV
rcgpngcl) %%[%ﬁ%?o -( flﬁc?;ﬂé 1elr\ig{ylizl’H 83P3 >)1]6cal 1h (i(()) -NRR, -C(0)-
}-3H- spl%[Qﬂllféhz&&}&n( tozpllsiberrtfitp SNfﬁleRw r OH;

ﬁlbagmgl‘ﬂmgﬁfqﬂlgpé%ﬂ@i (3-fluorophenyl)-2-oxoethyl] -1H-in dol-3-yl
carbon 3H splro[2 -benzofuran-1,4'-piperidin]-3-one; 35
-({6- ch 1 -[2-(2-fluorophenyl)-2-oxoethyl] -1H-indol-3-yl

}carbonW)CBH %piro[2-

as well as pharmaceutically acceptable salts thereof.

In a further embodiment thereof,
Rlis  Hor,

Ci.s.alkyl optionally substituted by CN or,

-(CH)m-R® wheren R* is Cs¢-cycloalkyl, aryl, or 5 or 6 membered heteroaryl
which are optionally substituted by one or more substituents selected from
the group consisting oft

halo, CN, Cj.¢-alkyl, Cy.¢-alkoxy, -C(0)O-Ci¢-alkyl and phenyl
optionally substituted by halo, C).¢-alkyl C; g-haloalkyl or C).¢-alkoxy,

-(CH)»-NR'R" or,

~(CH)»-(CO)-R®, wherein R® is aryl;

R*is  H,halo or Cy¢-alkoxy,

R’is  Hor,
-(CO)-R°, wherein R® is Cy_¢-alkyl or,
Cis-alkyl;

R is H or halo;

IS is H or aryl;
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benzofuran-1,4'-piperidin] -3-one; WO 2007/006688 28

w %ol 14 Q06/063846 PCT/EP2006/063846

1 -({6-chloro-1-[2-(3,4-difluorophenyl)-2:%oethyl]-IH-indol-3-yI

rbony o[2-benzofuran-1,4'-piperidin]-3-one;
ﬂl‘)’ogﬁgr g-(%%%\érophenyl)-lH-indol-3-yl]carbonyl}-3H-spiro[2-benzofur
an-1,4'-ipiparitin]-3-one; 5
1'-{[6- cr;Lodqu]ﬂ(Z 0xo0-2-piperidin-1-ylethyl)-1H-indol-3-yl] carbonyl
}-3H- splro 2- benzofuran- 1,4'-piperidin1-3-one; 1'-{[6-chloro-
R eHFRIRAC BCRko BERSAI DI B HESAPEarbony)-3H-spiro[2-

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

6 4 fur ] |n] -1'-yl)carbo
R SR N S P R S A ety
ééié%obwyéprlssﬁhdﬁélﬁéﬁﬂéf&a)ﬁlqddﬂmpsen%nwsg}tféérﬁaﬁyﬂ]’l hepzofuran-1.4"-

ingelidrvk}-N,N-diethylacetamide;

S Y S A 505
{64chiproi®s{(3-0x0-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-
YHFéaﬂ t{gﬁ“{ﬂ 4! (ﬁlcﬂryq}q(?@@ml 4- Hmcthyllll 2-methyl-1H-indol-3-ylcarbonyl}-

loro-I-pyridin-2 H-indol-3- yI carbonyl]-3H-spiro[2-benzofuran-1,

PIERIiMEnZofE2n (‘% -SSP ridin-2-yI-IH-indol-3-yl)carbonyl]
thUO{QQHfﬁﬂmQ{ﬁhbﬁﬂZOﬂB’ahraZ@l L Apipetdink 3remeyl- 1H-indol-3-yl)carbonyl]-
%Sl% -%1 J&%wrpietlpﬂp ridin- dA n)é?methyl] -1H-indol-3-yl )carbon

- Spiro 2 be Uran-1.4' piperidin]-3-one;

1+ {@@aﬂamulf(d%m@%ﬁymmwmﬁmhaww -3 gnoxazoi 4-yljmethyl)-1H-
16amon }c'érﬂhl %H m@m%ém%mh inedicliay-3-one; 25

e FeR L b
yhcarbonyl]-3H-spiro| 2- benzofuran i 4‘~—p1per1dme}
P'-[(1-{{2-(4-1sopropylphenyl)-5-methyl-1,3-oxazol-4-ylmethyl }-2-methyl- 1H-indol-3-
yhcarbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine};
P-[(1-{{2-{4-ethylphenyl}-5-methyl-1,3-oxazol-4-yl methyl }- 2-methyl- 1H-mndol-3-
yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine];

1'-[(2-methyl-1-{[ 5-methyl-2-(2-methylphenyl)- ,3-0xazol-4-ylmethyl }- 1H-indol-3-
yhcarbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine];

1"-{[2-methyl- 1-({5-methyl-2-[4-(trifluoromethyl)phenyl]-1,3-oxazol-4-yl jmethyl)-1H-
indol-3-yljcarbonyl}-3H-spirof 2-benzofuran-1,4'-piperidine];

1'-{[ 2-methyl-1-({S-methyl-2-[ 2- (triftuorometh yl)phenyll- 1,3-0xazol-4-yl Imethyl)- 1H-
mdol-3-yljcarbonyl}-3H-spiro{ 2-benzofuran-1,4’-piperidine]
1'-[(5-chloro-1H-indel-3-yhcarbonyl]-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];
2-16-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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1'-{[6-chloro-I-(pyridin-4-ylmethyl)-1H-indol-3-yl]carbonyl}-5-fluoro-3H-spiro

W(Lzmbﬁmgéran 1,4'-piperidin]-3-one; 1'- { [6-chloro- I-(2- pyrldlri;ﬁ)ﬁggaw%ss%

IH-in dol-3-yl] carbonyl}-5-fluoro-3H- splr@[ =30

L A A o AR bt 4 bUr AL LN -1

iTi{{Et@tﬁomxle(z -0x0-2-pyridin-2-ylethyl)-1H-indol-3-yl]carbonyl}-5-fluoro-3

IepiRrRenz e il RGN HARPNE: 1 8%indol-3-yi jearbonyl)-3H-
gchlof% I}ZE?(S met ?02 phe%?]yl 1,3 %iazolnfl 3(/)I) 2 %x%détﬁ)y}llf I)H mdsoluf(’a)

PF}’&E‘?BHHS}D-&TR}B%@HC piro[2-benzofuran-1,4"-piperidin]-3-one; WO
20@71/@6@%8)293%@@1&&&[)9@/@63&46?1 indol-3-yl]carbonyl}-3H-spiro] 2-

6 r S Imethyl)-1H-indol-3-yl]carbonyl}-5-fluoro-3H-spir
%é{i[l enz%)%r%iy ugéplldln -3-one;

i {K khp@h%d[(% de%ﬁéﬂm@xé&ﬂ B phisiendoRitamimi-prsenirm 14 -
I] 1H |ndol [-yl}-N,N-dimethylacetamide; 5

}1& - é?’ %F)F%I%Egr O@ﬂwg-y})carbonyﬂ 3H-spirof 2-benzofuran-1,4'-

spao| ertn@nzofuran 1,4'-piperidin]-3-one; 1'- {[6-chloro-

'{(%é"ilﬂ?r&cy'[n hxlhﬂén%%&»ﬂlacgrﬁma&ﬁﬁ1%91{19&%;@gz}eﬁ%%yn 3H-

eridin

?ﬁ@‘&ﬁi?&%‘gﬁﬁ&%%@ﬂ?ﬁé‘mﬁliH indol-3-yl]carbonyl}-5-fluoro-3H-spiro[
?e1ﬂ=®1h@h2©furan3}.l4€yﬁipﬂl®wﬂ%3{0m 1.4'-piperidin]-1"-ylcarbonyl)-3.4-

chloro |- H-indol- 3 carbonyl
%g{ or0-3H-8 wo%rlzajj éir?%% ranl b;%’."f?? |n éaone;
3! {BLl:Hi%%bﬂmsm%ws%ﬂébmzsméﬁ%{@b%mmﬂa%,indﬁlp%ﬁliﬁﬁﬁhﬂﬂyl)-3ﬂ~
yhearbomdldigrindokl-y h%wﬁm@nitrile 15

tert-butyl{6-chloro-3-[(5-fluoro-3-oxo-I'H,3H-spiro[2-benzofuran-1,4'-piperid
in]-1'- yl)carbonyl]-1H-indol-I-yl}acetate;

Thg6ethintogle¢Rpoonphrolin-degleP-ak oatmyl)es ksinddk 3yl [darbomrn tion:

MR 1IHeR95B  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'-
piperidinef;

I'-[(2-methyl- 1H-indol-3-ylcarbonyl}-3H-spiro| 2-benzofuran- 1 4'-piperidine];
1'-[(1-benzoyl-2-methyl- 1H-indol-3-yhcarbonylj-3H-spiro[ 2-benzofuran-1,4'-
piperidinel;

1'-{[2-methyl- 1-{(phenylsulfonyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran-1.4'-
piperidine}];

'-{[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-spirof 2-
benzofuran-1,4"-piperidine];

1'-{[1-(3,5-dimethylbenzyl)-2-methyl- IH-indol-3-yljcarbonyl }-3H-spiro[ 2-benzofuran-
1. 4"-piperidine];
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spiro[2-benzofuran-1,4'-piperidin]-3-one;

woé Wdrildkfgnzylmorpholin-2-yl)methyl]-6-chloro-IH-indol-3-yl}¢arpepyhidni sz 6

uoro- 20 3H-spiro[2-benzofuran-1,4'-pipetiin]-3-one;

| |- t dol-3-
A & RO S b B ORGP PGB bl tearbonyh-1EL
ind{6- émtjmeth[ﬁ}b&memylplperazm -1-yl)-2-oxoethyl] -1H-indol-3-yl

I anil iperidinx
AT e o s

3’““%15‘1}?@ DEERAIIN - 1,4"-piperidin]-3-one;

1I-(f6-cBloroHkiocdyel opfobyhd hvietiiiidddioxatpldyhmp 81y kp ek furan-
I) pon%{ ?]fluoro -3H-spiro[2-benzofuran-1,4'-piperidin]-3-one;
‘% 8-chioro: [(1-methyl-IH-imidazol-5-yl) methyl]

I HlihdicigndumpohyB-m1@h yl- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-benzofuran- 1 .4'-
ﬁéﬁzﬁhk piro[2-benzofuran-1,4'-piperidin]-3-one; 1'-({6-chloro-I-

T e -
IHdezUkiB}g’/])methyl] -1H-indol-3-yl}carbonyl)-5-

i far
e g

% oR3PSHRe[2-benzofuran -1,4'-piperidin]-3-one; WO 2007/006688

J0PCT{ER2086(063846n y)-5-methyl- 1 3 oxaml 4-yllmethyl}-2-methyl- HH-indo}-3-
D T b s e

Il({%lcl’ﬁ’lfé%sdl é@#m&b%»&@?ﬁl@mﬂﬂnéﬁrﬂmﬁmﬁsfy%%rﬁ}/ilg%iﬂimﬁa

?H{@W@Wﬂﬂ@@%}%ﬁmf{l ?éﬁl@ﬂﬁl,glbgréffm an-1,4"-piperidine];

G B o b O TSR SIS fcebren i -

In@doéthokgthethaptioyclopropyl] methyl }-IH-indol-3-yl)carbonyl]-5-

erendi-spHQIPrbenzgiaR- b RIREKIAN 310G din] - 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-

yllacetonitrile;

1'-{[6-chloro-1-(3-fluorobenzoyl)~1H-indol-3-yljcarbonyl }-3H-spiro[ 2-benzofuran-1,4'-

piperidine];

I'-{[6-chloro-1-(2-fluorobenzoyl)- 1H-indol-3-yljcarbonyl }-3H-spiro{ 2-benzofuran-1.4'-

piperidine];

I'-{[6-chloro-1-(3,5-difluorobenzoyl)- 1H-indol-3-yljcarbonyl }-3H-spirof 2-benzofuran-
1.4 -piperidine];

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

I'-{[6-chloro-1-(3.,5-difluorobenzyl)- IH-indol-3-yl]carbonyl}-3H-spiro[ 2-benzofuran-
14 -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];



[1-({6-chloro-3-[(5-fluoro-3-oxo-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-I'

wd-Qo¥beasbanyl]-1H-indol-I-yl)methyl)cyclopropyl]acetonitrile; 18 eMes@rsas46
{[1- (methoxymethyl) -cyclopropyl] meth Q"I H-indol-3-yl)carbonyl]-3H-

2- 1, din]-3- 1-
T S Pt AL i Oy D HSRg L2l
totoil el hepelopredyl] acetonitrile; 15
3 1dGeRira 2 tstralyio-alpyranat-y eyl indeldyiieaonyd-puol- 1-

fluoro- 3H-spiro[2-benzofuran-1,4'-piperidin]- one hydrochlorlde
il(%%h‘ilb%’“yécﬂé%ﬁi{sydro 2H -pyran -4- yl) ethyl] -1H-indol-3-yI

5 Pebthonyt3H 150160 2speoiZb sl dinpiptrigipdraionel - Wotdbatyll) - 1H-indol-1-
%({Q F{'L&c L&% %}lﬂ? hiQ: -3-ox0-I'H,3H-spnro[2-benzofuran-1,4'-piperidin]

car indol-I-yl)methyl)morpholine-4-earboxylate;
@ﬂéu&é}igr({é SRIBESLBIT(3-DkaLhrosh-SBire S obenyofarhavy 4 fpsrienh-1 -
yheashanay] Aindrinleyl methyl)morpholine-4-carboxylate; I'-

hI ro- |- eth H-ind arbon.
{% r{)éf(#g] splro[é?éénzo U L lb Fb(i)p%lrl m@ “BIRSTfih hrloéh?glr%myl) 1H-
10 pglel- {Eaﬁﬁmr@dr(morpholm 2- ylmethyl) iH-indol-3-yl]carbonyl}-3H-spi

rp{ Ebﬁﬂéﬁfuf 514141‘[94)9%'9&'3 -0 NYAroeRlRridBony1 |- 3H- spiro[ 2-benzofuran-
)XC -chloro-3- quoro 3-oxo-i'H,3H-spiro[2- benzofuran I,4'-piperidin]-1'-

yHERBEHM “f -indol-1-yl}acetamide;
2-{f€hldro3{(S-lucredoxd HB ol 2Hhehzoflyam Isgirpipasigind{lran-1,4'-
%P Elqﬁ Qpnyl] -1H-indol-I-yl}-N-methylacetamide;

oro-I-(2-oxo-2-piperadin-I-ylethyl)-1H-indol-3- yI]carbonyI} -5-fluoro-
}@[Q"%éﬁz%ﬁlﬂaﬁpﬁﬂzﬁ?ﬁé%ﬁ?ﬂ@ -0re;ppeffidin}-1'-ylcarbonyl)- 1H-indol-1-

%}X&Qﬂlﬂg@fgmﬁmhkﬁhtml -3- yI]carbonyI} -5-fluoro-3H-spiro[2-benzofur

n- ridin] -3-one;.3 3, y dol- ,

El‘ n )A ?—IisBPgidé[i’f I?e%lz]glﬂj goi i % “ﬁ?e%i g_&uc'ﬁz cmoftYllan 1.4'-

p;peudlne

1'-{[6-chloro-1-(pyridin-4-ylmethyl)- 1H-indol-3-yljcarbonyl }- 3H-spiro[ 2-benzofuran-
20 1, 4'-piperidine];

15

2-16-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin}-1'-ylcarbonyl)- IH-indol- 1-
yi]-1-pyridin-2-ylethanone;
I'-{{6-chloro-1-(pyridin-3-ylmethyl)- IH-indol-3-yl]carbonyl }-3H-spiro[ 2-benzoturan-
1,4'-piperidine];

25 1'-{[6-chloro-1-(pyridin-2-yimethyl)- 1H-indol-3-yljcarbonyl }-3H-spiro] 2-benzofuran-
1,4'-piperidine];
P'-{{6-chloro- 1-(pyrazin-2-yimethyl)- 1H-indol-3-yljcarbonyl }-3H-spirof 2-benzofuran-
1,4'-piperidine];
1'-{{ 6-chloro-1-(pyrimidin-5-ylmethyl)- TH-indol-3-yljcarbonyl }-3H-spiro[ 2-

30 benzofuran-14"-piperidine];
2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran- 1,4'-piperidin}-1'-ylcarbonyl) - 1H-indol-1-
yl]-N,N-dimethylethanamine;
I'-{[6-chloro-1-(2-ox0-2-piperazin- 1-ylethyl)- 1H-indol-3-yi]carbonyl }-3H-spiro] 2-
benzofuran-1.4"-piperidine};

35 P-({I-[{4-benzylmorpholin-2-ylymethyl]-6-chloro-1H-indol-3-yl jearbonyl)-3H-spiro[ 2-
benzofuran-1.4'-piperidine],
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woNdAigtwg-2-{3-[(3-oxo-1'H,3FI-spiro[2-benzofuran-1,4'-pipepigid-b-uiheaE 3346

bonyl]- 1H-indol-I-yl}acetamide; and - 37 -

S e T e b PR o

lemiyddhnentdheeondpoinds of the invention are those compounds of
foruland:d)i R2 o N MG Re32m (- go) whgrin, ;;lig— RyiSfdo 05151 }cc'larbonyl)- 3H-

C1l.6-alkyl optionally substituted by CN, or is aryl, 5 or 6 membere
PRGNS Eifony R it Bre optionally substituted by one or more

B( b Is[{ECH2pmRpyiviiereth Rad8pdStORA-Thl - NR Ieth yl]-6-methyl- 1 H-inden-
Shambab it peieeopy i o Sore

B 6 o2 coyrb Wheritimd fsy0m ehilos-indol-3-yl jearbonyl)-3H-
spiro[ 2-benzofuran-1,4'-piperidine};

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

I'-({6-chloro-1-[(1,5-dimethyl- IH-pyrazol-3-ylymethyl] - TH-indol-3-yl jearbonyl)-3H-
spirof2-benzofuran-1.4'-piperidine];

1'-({6-chloro-1-[(3,5-dimethylisoxazol-4- yDmethyl]- 1TH-indol-3-yl jcarbonyl)-3H-
spiro[ 2-benzofuran-14'-piperidine};
1'-({6-chloro-1-{(2,5-dimethyl-1,3-0xazol-4-ylymethyt]- 1H-indol-3-yl jcarbonyl)-3H-
spirof 2-benzofuran-1,4'-piperidine];

1'-({6-chloro-1-[(3-fluorooxetan-3-ylymethyl]- 1H-indol-3-yl jcarbonyl)-3H-spirof 2-
benzofuran-14'-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-
ylimethyljeyclopropylyacetonitrile;
1'-({6-chloro-1-{2-(tetrahydro-2H-pyran-4-yl)ethyl}- 1H-indol-3-vl 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- I-yl]methyl jmorpholine-4-carboxylate;

1’-{{ 6-chloro-1-{morpholin-2-yimethyi)- IH-indol-3-yi]carbonyl }-3H-spiro| 2-
benzofuran-1.4"-piperidine] hydrochloride;

2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]}-1'-yicarbonyl)- 1H-indol-1-
y1]-N-[2-(dimethylamino)ethyljacetamide;

2-f6-chloro-5-methyl-3-(1'H.3H-spiro[ 2-benzofuran- 1,4 -piperidin]- 1'-ylcarbonyl)- 1H-
indol-1-yH-N,N-dimethylacetamide;

2-[6~chloro-3-(1'H,3H-spiro| 2-benzoluran-1,4'-piperidin]-1"-ylcarbonyl)- 1H-indol-1-
yllacetamide;

2-16-chloro-3-(1'H,3H-spiro[ 2-benzofuran- 14" -piperidin]-1'-ylcarbonyl)- IH-indol-1-
yH-N-f2-(methylamino)ethyliacetamide;



10

15

20

25

30

35

NR'R", 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered

whsigrRakybavhich are optionally substituted by one or more B, 5-QfpRuRRR 35846

R3 together with the indole ring to which3hey are attached forma 5 or 6
bered Ikyl whig )Q-C-G-alky]
R I Ao I005 oh S DL SovEIGRes Yo T

mmméamyﬂi) hidkan @I-8-alkyte@imbdal koxy; R3 is H, or is Cl-6-alkyl, or is

iﬁ@éﬁ%ro@ﬁ@ﬁ%‘ﬁ &fn 2%3{5}4%95111952[}1p3}581§ bll‘;'/% d.llﬁ(% Oer ~indol-1-

more of H, halo, or C1 6-alkoxy optionally substitute H, or two R
P& Ox0 or dioxo bridge together with the phenyl ring to which

mﬁyc&rbratmcheﬁsﬂfsﬂﬂﬁ DbaiylitBris ado,pNRA @i -6-alkyleptianadlly-indol-1-
tltut d#)y CN or Cl 6-allcoxy, Cl_6-alkoxy, 10 Cl.6-haloalkoxy, C3

-c cloa - i 6 -alkyl, -(CRO1R™)"-phenyl, wherein the phenyl
%[&pq@ﬁwlyﬁsﬁ}ﬁétﬁﬁté@w ereofote-ddbginmsite)-deldetebofisin | thdndol-1-
gagrgfd@alo CI 6- aIkyI optionally substituted by CN or halo,

i ehe ?éﬁ@?ﬂ&? i Het @%y d%’c &Hr@ﬁ ficg, %@8 308k

W@ NRIR™ prp@ltdi;an ;and R9 are H or Cl 6-alkyl; mislto6; nis O to
4.3 WelbAS Ph§rﬂi‘€x‘i§}dﬁﬁ@uyﬁ%%9¥?t1'ﬁ salisitherekvad N afughes 2.
embodiment there
benzofuran-1,4'- plperxdlnc]

1'-{] 6-chloro- 1-(oxiran-2-ylmethyl)- 1H-indol-3- yljcarbonyl}-3H-spiro[ 2-benzofuran-
1.4"-piperidine];
2-|6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin}-1'-ylcarbonyl)- IH-indol-1-
yl]ethanol;
1"-({6-chloro-1-[(2-methylpyridin-4-yhmethyl]- 1H-indol-3-yl jearbonyl)-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)- IH-indol- 1-
yl]-N-hydroxyethanamine;
1'-{{6-chloro-1-(tetrahydro-2H-pyran-4-ylmethyl)- 1H-indol-3-yljcarbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];
I'-({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)- I-methylpiperidin-3- yljmethyl }- 1H-indol-3-yl)carbonyl}-3H-
spiro| 2-benzofuran-1,4'-piperidine];
I'-{i 6-chloro-1-{pyrrolidin-3-ylmethyl)- 1H-indol-3-yljcarbonyl }-3H-spiro| 2-
benzofuran-1,4"-piperidine};
I"-({6-chloro- 1-[(2S)-pyrrolidin-2-ylmethyl]- 1H~indol-3-yljcarbonyl)-3H-spiro[ 2-
benzofuran-1,4"-piperidine];
I'-{{6-chloro-2-methyl-1H-indol-3-ylcarbonyl}-3H-spiro[ 2-benzoturan- 1 4'-
piperidine}];
1'-(1,2,3,4-tetrahydropyrazinol 1,2-a}indol- 10-ylcarbonyl}-3H-spirof 2-benzofuran-1,4'-
piperidine] hydrochloride;



Ri is H or, CI-6 alkyl optionally substituted by CN or, -(CH2),,,--Ra wherein

wdR IS Sed:& cycloalkyl., aryl, or 5 or 6 membered heteroaryl 25-Whish &iBe3s46
optionally substituted by one or more suB8tituents selected from the

royp consisting of, halo, CN, C1-6-alkyl, C7-6-alkoxy, -C(O)Q-Cl-6-alky|
BTk DY S S HBEEEF B oot BT 1 Cto8 Hbrar ol >
@hoedlkaxyl, A {Qib@)HMNR'R" or, 30 -(CH2)n (CO)-Re, wherein Re is aryl;
R308 Hhh1o 9h Crhs B-AKOXY, F2 19 8 iBhy %h%ia‘ﬁ‘l? BB Gl alkyl
o_r%(ICI_B-)a kyl: 35 I%i(H or ﬁjgﬁ Rb ?sngﬁor PR S
PRErIEP2006/063846 R' and R" are Ci_6-alkyl; m islto6; nis O to 4; as
s wWeltas-phranaceutically geegptable salisntheteipbidhe-ollawingnyl)- 1H-indol-
_orﬁugt%u dse%rle.caxamples according to the invention: V-[
2:15-( enfy- -méﬂwﬁ’- 1 H-indol-3-yl)carbonyl] -3-phenyl-3H-spiro
19-Belzehieam-3- @ thigdrivie] 2tbiizblman- 1,4'-piperidin]- 1'-ylcarbonyl)- 1H-indol-
W rRamathNd<naiby iidpdol-3-yl)carbonyl]-3H-spiro[2-benzofuran- 10
1.4"-piperidine] ; 1'-[(1- {[2-(4-chlorophenyl)-1,3-thiazol-4-y|]] methyl ,
TR 5 A I Eoo 2 bEEGRIAb LHBhgap-ndol
10 I-yllethyl}-N-methylacetamide;
N-{2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-indol-
1-yiJethyl}-N-methylmethanesulfonamide;
1'-[(6-chloro-1-{[ (2S)- I-methylpyrrolidin-2-ylimethyl }- 1H-indol-3-ycarbonyl]-3H-
spiro[2-benzofuran-1.4'-piperidine]; and
15 1'-[(6-chloro-1-{[(2R)-1-methylpyrrolidin-2-yl]methyi}- 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);

(I-¢)

20
wherein
R'is H,
or is Cy¢-alkyl optionally substituted by CN,
or is sulfonylaryl,
25 or is -(CHy)m-R* wherein R is:

OR',
CN,



1'-[(1- {[2-(4-chlorophen

W@/5)(;@7,30@;i§;zoI-4-y|]methyl)-2-methyl-lH-indol-3-yl)cz;1rbonyl]- 3%@@&;&06/063846
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[2-ben zofuran-1,4"-piperidine] ; 15 1'- - 40 -

{[2-methy|-|-§ﬂ imethyl-2-[3-(trifluoromethyl)phenyl] -1,3-oxazol-4-yl

}methyl)- M dol-3-yl]carbonyl }-3H-spiro[2-benzofuran-1,4'-piperidine] ;
1'-[(1-{[2-(2-fksoyolohinyl B SerhetleyihS cxbzat-deylfimdityyl aryl or 5 or 6 membered
J-2-methyl it indgksroxaarhemikstlspials-banemieand dhaiparidiog)
I-[(I-{[2-(4-isopropylphenyl):5-methyl-1,3-0xazol-4-ylJmethyl}-2-methyl-IH-i

n dol-3 20'yN YT Sh5pidoBe i dfiran-1,4'-piperidine];
1'-[(1-{[2-(4¢:eshykpignyl)-5-methyl-1,3-0xazol-4-ylJmethyl)-2-methyl-iH-ind

ol-3- yI)caﬁQ {]-3H-spiro[2-benzofuran -1,4'-piperi.dine];
1'-[(2-methyl-I-{[5-methyl-2-(2-methylphenyl)-1,3-oxazol-4-yllmethyl}-1H-in

dol-3- yl)carbohylicaHrasgitd prRIbeye Eofkivhrity 4 opip eridipsyi pged heteroaryl which
1'-{[2-methyl-1-@%mﬁtbﬁkﬁf%&iflﬁ%@mﬁmﬁémm@yaﬂ;,3-oxazol-4-yl)met
lgvy%-lH- indol-3-yl] cgﬁ;@ﬁ }-%H-sé%iﬁryg[zbenzofuran-l,4'-piperidine] ;

E z-mg?ﬁ;fiﬂf({‘é- thyl"2-12-(trfiidFomethyl)phenyl]-1,3-oxazol-4-ylimeth
&f’)i&tH- imélol-3-yll carbonyl }-3H-spiro[2-benzofuran-1,4'-piperidine] ;
I'-[(5-chI&rg—@_-é'nanJﬂ?-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine];

30

I'-[(1-méfhiﬂ-iﬁ%ﬁlz?’%fi’}”@éﬂ%ﬁﬁil]-3H-spiro[2-benzofuran-1,4'-piperidine]

; I'-(1H-indol-Bryeaitbonyl)-3H-spiro[2-benzofuran-1,4'-piperidine];
2-[6-chloro-3-()'H,3H-spirgf2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-i

ndol-l- yl] proggléxff%%’ )
B-[6-chlsroms-01 i an wditofalberizofuraliaxy opivenilin|spigearse iynOmy pr two R

ndol-I- 3y ]ﬁ&@ﬁ%ﬁ%%%id%%%@%@%@&&%&% ¢ROBRG384hich they are
4-[6-ch|org6-] -(1'H,3H-spiro [2-benzo uran-1,4'-piperidﬁ% 9 @ h fheyare
-1'-ylcar%t8f%}ﬁ- H-indol-1- yl]butanenitrile;

B {§6-cHibro-I-[(3,5-difluorophenyl) sulfonyl] -1 H-indol-3-yl

leprbony)3R-8pIE[2: RENZRIYANL WA RIRREFIRS N or Cy.¢-alkoxy, Cy¢-alkoxy, Cy.
s-haloalkoxy, Cs.¢-cycloatkyl, -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;.¢-alkyl optionally substituted by CN or halo, Cy.¢-alkoxy;

R'and R" are H, Cpe-alkyl, Cpe-alkyl-NR"R", -C(0)-Cy¢-alkyl, -S(0),-Cre-alkyl or OH;

R¥ and RY are H or Cy.¢-alkyl;

m isttofy

n is 0to 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,
-(CH2)m~R* wherein R is 5 or 6 membered-heterocycloalkyl, aryl, or 5 or 6
membered heteroaryl or,
A(CH2)m-NRR" or,
-(CH2),-(CO)-R?, wherein R" is 5 or 6 membered-heterocycloalkyl;



5 1'{[1-(biphenyl-3-ylcarbonyl)-6-chloro-IH-indol-3-yl]carbonyl)-3H-spiro[2-

whengafdasa-|,4-piperidine]; PCT/EP2006/063846
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1'-[(1-biphenyl-2-yl-6-chloro-IH-indol-3- yﬁémbonyl] 3H-spi
[2-benzofuran-1 4 perdl el;

?f@l bi pﬁgr%l}li 01 I%rrc} Ef “indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-

R4S 10 Hl,perldlne] I ({6 -chloro-1-[(1,4-dibenzylpiperazin-2-yl)methyl] -1

H-indol- §1¥3~¢?§”§lﬁgly|) -3H- spiro [2-benzofuran - 1,4'-piperidine]; tert-butyl

10-(1'H,3H-spiro[2-benzofu an-1,4'-piperidin]-I'-ylcarhonyl)-3,4-

&hydroﬁyf‘ﬁ‘ﬁﬁfi[’f‘?%ﬂﬁdﬁlg‘ﬂ?(l H) -carboxylate; and 15
RS({1- [3;5{b1s(tnfluoromethyl)benzyl] -6-chloro-2-methyl-IH-indol-3-yl

i?%&?ﬁw%‘glé- S -benzofuran-1,4'-piperidine]. The following
compounds are preferred examples according to the invention:

B(1- behzlytlozﬁmethyl IH-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-
20 piperidngl4; _
é%@%lﬂba?p%l?% %3%@&1‘1‘* a{g&(})}lt% tgg él)—xbj-chIoro-3H-sp|ro[2-benzofur
Thi Zothethyg-ldrimdolin8ydycarsonyliScsplio Pub iz ofuranet 4 -piperidine]
5} %(B(éqhﬁ-ﬂzml I%JHPﬂ‘yijdé?‘Hmﬁk'%]}‘QFIa%OMﬂn -3, 4 -piperidine];

-3H-spiro[2-benzofuran-1.4'- 25 piperidine],

i %éﬁ&ﬂ%ﬁﬁ?&i}?ﬂ?ﬂﬂ%l%‘i%%é’ %W}‘%lll-l’lgb‘?t[&[é’%*éﬁ%ﬁﬁa%“l piperidine);
piparitiimely 113~ fichrtoyrciblpixymatinyt)-2-mrethyl- ﬁiﬁemdme:ﬁ yl]lcarbonyl

i3 i f e P zoful '

f g |l%i% %elf%fz)[r11 Zgrﬁlgth%fﬁjl piﬁﬁ dpg‘ll%%ﬂq?a& bon ?%I—?fsgdn A-piperidine];
2—5@@?@{@%@ k- S@pﬁ@ﬁdh@]zofumn 34 plpendm}/- "-ylcarbonyl)- 1H-indol-1-ytj-
N,Wdrﬁ@éhwr&[&,gmﬂg@romethoxy)benzyl] -1H-indol-3-yl

}F?‘{P&E‘ﬁ’f }%Hl_«%‘}[&%['r OPSI Z?f c?tﬂyhzll}ﬁ) B}e({oq ge;l Jcarbonyl }spiro[ 1-benzofuran-
3 4'-piperidine];

3-[6-chloro-3-(1'H-spirof 1-benzofuran-3,4 -piperidin}- 1'-ylcarbonyl)- 1H-indol- 1-y1}-
N,N-dimethylpropan-1-amine;

1'-{{6-chloro-1-(2-morpholin-4-ylethyl)- 1H-indol-3-ytjcarbonyl }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-yethyl]- 1H-indol-3-yl jcarbonyl)spiro[ 1-benzofuran-
3.4"-piperidine}; and

1’-{[6-chloro- 1-(2-ox0-2-piperidin- 1-ylethyl)- 1 H-~indol-3-yl]carbonyl Jspiro[ 1-
benzofuran-3.4'-piperidine].

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

formula (I-):
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1'- if 1-(3,5-dimethylbenzyl)-2-methyl-
woHieRlz3syllcarbonyl}-3H-spiro[2-benzofuran- 35 1,4'-piperidieli\4es 063846
2007/006688 35 PCT/EP2006/063846 ~rirethyl 4-

{[2-methyl-3-(1'H,3H-spiv 9 [2-benzofuran-1,4'-piperidin]

-1'-ylcarbonyl)-1H- indol-Rg]methyl)benzoate;

4-{[2-methyl-3-(I'H,3H-spire
-indol-i- yl] methyl}benzon
1'-{[1-(3,5-difluorobenzyl)-
[2-benzofuran- 1,4'-piperidin [ ,
dol-3-yl] carbonyl)-3H-spirg[2*berzoiurani1,4'- pjpefdi
{[1-(2-methoxybenzyl)-2-Fethyl-IFRyindol-3: @
ran- 10 1,4'-piperidine]; 1'{[
1-(4-methoxybenzyl)-2-methyl-IH-indol-3-yl]ca
an- 1,4'-piperidine] ; I'-[ (1-{[2-(2-methoxyphen

iy

gnzofiaran-1,4'-piperidin]-1'-ylcarbonyl)-1H

3H-spiro[2-benzofur
()

yl)-5-methyl-1,3-oxazol-4-yllmethyl}-2-methyl-IHsindol-3-
yl)carbonyl]-3H-spiro [ 2-benzofuran-1,4'-piperﬁiine] ;15
1'-[(1-benzyl-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine

l;

6

R

wherein
-chﬁ)ro-lH-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine];
dimethyl-2-[3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)

-|H- indg}qiy[]bthaﬁgahﬂpé@naﬂy substituted by CN,
2-methyl,—rlﬁ[,%@;ﬁ)§£l}-,§piro[2-benzoiuran-l,4'-piperidin]-l‘-ylcarbonyl)-lH-i
ndol-2- 20 yllbutan-l-one; [6-chloro-3-(1'H,3H-spi
ro[2-ben%ﬁfr&%,)ﬁigip‘ﬁlﬂﬁffﬁf-ﬁ-ﬂ%arbonyl)-lH-indol- l- yI] acetonitrile;
1'-{[6-chlor@RL-(3-fluorobenzoyl)-1H-indol-3-yl]carbon
yI}-3H-spirqigrbenzofuran-lA'- piperidine]; 25

b

1'-{[6-chloro-1-(2-fluorobenzoyl)-1H-indol-3-ylcarbonyl}-3H-spiro[2-benzof
uran-1,4'- NRR’,

R*is
R is

rRYis

Bis

Cs.¢-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
ot i -(CHa)a-(CO)-R®, wherein R® is:
Cy.¢-alkoxy,
NRiRiiD
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, Cy.¢-alkyl;

TY
?

or 18 Cre-alkyl,
or is -(CO)-R", wherein R" is:

Ci¢-alkyl

-(CH2),-NR'R",
is one or more of H, halo, or Cy ¢-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;
halo, CN, Cys-alkyl optionally substituted by CN or Ci.s-alkoxy, Cys-alkoxy, Ci.
s-haloalkoxy, Cas-cycloalkyl, -C(O)O-Cy6-alkyl, —(CR"iiRw)nwphcnyi, wherein the



piperidine];

wd ndf6rsalako-1-(3,5-difluorobenzoyl)-1H-indol-3-yllcarbonyl}-3-$ R IRsAR 3846
nzofuran- 1,4'-piperidine]; 1'-{[6- chloro e

oo o S sty SRl DRI U o he
lii-indol- Styl]pal(bmr@d}i-gbfsplro[z benzofuran 1 4 -piperidine] ; 1'-
{[6-chloro-1- @ﬂHQ‘i‘?Q%’ﬂ?&')}é‘ddﬂQﬂl Siviliearey a8l BRIP ) ¢-alkoxy;

2 -benzgfuran-1 eri T~ _
k46 Ehigre - &L@ ﬁ&mﬁ&‘mlm thylyitidoreaitariohyrardpi or OH;
5 8f2abéR’afuranet @i-pigeyidine]; WO 2007/006688 36
PCT/EP%QQ%/@GBS% 1'- {[6-chloro-1-(2-morpholin-4-yl-2-oxoethyl)-1 H-in
ol-3-yl]carbonyl }-3H-spiro[2- benzofuran-1,4'-piperidine];
n-[6- -chld#é: Blfi H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-i

Relaklt MipiNralimethiyipeedamie; flts thereof.
2-[6-chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-in
I; ,
TR s s saslp s o pmpounds
Béﬁﬁéﬁl@ﬂaﬁli%%iﬁéﬂdme] tert-butyl
|'§6’-Q§1Iorq~13 (1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-I'-ylcarbonyl)-1H- 10
Qol | - 1_]ﬁ_%:etate 1- lé[G %h oro I-(3,5-difluorophenyl)-1H-indol-3-yt]
car ony spi k) efizotdran- 1,4'-piperidine]; I'{[ 6-chloro-
Kluordphenyl)-1 H-indol-3-yl] carbonyl }-3H-spiro[2-benzofuran-1,4'-

Riperidingly, 19 more of H or halo;
2-[6- chloro 3-(I'H,3 Eﬁ?ﬁlro{z benzofuranll ,/A4'-piperidin]-1'-ylcarbonyl)-1H-i

ﬁa 816 ]p 1&{?’1 W s thereof,

I

o]

1

Lh

The following compounds are examples according to the invention:
5-bromo-1"-(1H-indol-3-ylcarbonyl)spirofindole-3,4'-piperidin]-2(1H)-one; and
S-bromo-1'-[(6-chloro-1H-indol-3-yl)carbonyl]spirofindole-3.4"-piperidin]-2(1H)-one.

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

formula (I-g):

(--9)

wherein
Rlis  H,
25 or 18 Cy.¢-alkyl optionally substituted by CN,
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1'-[(6-chloro-

wrBYGiRsgeyl-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,8c1/ep2006/063846

piperidine]; 1'- {[6-chloro-I-(pyridin-4-ylméthyl)-1H-indol-3-yl] carbonyl }-
3H-spiro[2:-benzofuran- 20 1,4'-piperidine];

2-[6-Ch|0(l‘01-83g-1( %gﬂ%piro[z-benzofuran-l,4'-piperidin]-I'-yIcarbonyI)-lH-i
ndol-I- yijr-&-gtdin- XyethanoRe st -
{[6-chIoro-Idp\yridin-3-y|methy|)-1H-indoI-S-yl] carbonyl
}-3H-spiro[2-benzofuran- 1,4'-piperidine] ; 25
1'-{[6-chIorgl-\i_z(pyridin-2-ylmethyl)-1H-in dol-3-yl]carbon yl }-3H-spiro
[2-benzofubéRR1, 4 -piperidine]; 1'- {[6-chloro-
i-(pyrazin-2~ylmethyl):1H-indoi-3-yl}, carhanyl }-3H-spiro [2-benzafuran- .
- piperdon] SO e B e R A S B embered
carbony! }-3H-spifs[Er oMb etzefERtwnsiieeiuted by one or more B,
2-[6-chlgyor3-(E'H, 3Hcpirat2-haezafuréngl  4'-piperidin]-1'-ylcarbonyl)-1
H-indol- |- yl] -N,N-dimethylethanamine; 1'-{ [6-chloro-I-(2-oxo0-2-piperazin-|
-ylethyl)-1 in”d‘?) _%;_(%] carbonyl)-3H-spiro[2- benzofu ran- 1,4'-piperidin el;

35 1'-({1-[(4¥B&zyi norpholin-2-yl)methyl]-6-chloro-IH-indol-3-yl

Jearbo nyD-@%&%@E@aﬂ%&%@éﬁ{@%ﬁ'-ﬁjﬁ?EJ'P'%)S}im&@&‘é@ééﬁﬁ@%? which are
PCT/EP2006/063846 1'-({6-chloro-I-[(5-methylisoxazol-3-yl)methyl]

-1H-indol-3-yl|catBBANRM b BerpofirariuBpiperidine];

R2(§6-chioroot [2r¢Ae midth W piperazinilyyl)-2-oxoethyl]

Z@Hiind l-3-yl}carbonyl)-3H- spiro[2-benzofuran-1,4'-piperidine]; 5

-(%[-{1-([}12-_(:yclopropyI-4-methyIcycIopenta—1,4-dien-I-yI)methyl]-6-methyl-
1F-1-indeilis aytalisl)-2',3'-dihydrospiro[cyclohexane-1,I'-indene];

I-({6-ehlgfqsl. b methylifeinidazol-5-yl) methyl] -1H-indol-3-yl

}carbonyl)-3H-C_iu6_ alks]

-(CHy).-NRR',

R'is  isone or more of H, halo, or Cr¢-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, C;.s-alkyl optionally substituted by CN or Cys-alkoxy, Cy¢-alkoxy, Cy.
s-haloalkoxy, Ca¢-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, Cy.e-alkyl optionally substituted by CN or halo, Cy.e-alkoxy;

R'and R" are H, Cy.¢-alkyl, Cje-alkyl-NR¥R”, -C(0)-C s-alkyl, -S(C)o-Cy.e-alkyl or OH:

R and RY are H or Cy.¢- alkyl;

m is1to 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,
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15

20

25

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

wold{peabtaso-1-[(3-methylisoxazol-5-yl)methyl] - PCT/EP2006/063846

11-1-indol-3-yl}carbonyl)-3H-spiro[ 2- 1D4t§énzofuran-1,4'-piperidine];
1'-({6-ehjorg-1-[ j -1H-pyrazol-3-yl) methyl] -IH-indol-3-yl
garbon}?rgﬁ%ms%%}%%%gr@ﬁfé% -1,4'-piperidine]; 1'-({6-chloro-
[(8,5-ciethyisexaz&l-atiiiifiethyl] - IH-indol-3-yl }Jcarbonyl)-3H-
Bbiko[2-Benzofuran-1,4'-piperidine]; 15
1'-({6-chlorogl-[( 5-1dimethyl-l,3-oxazol-4-yl)methyl]-1H-indo|-3-yl
}carbon%lﬁ 1‘f§plr|yo[2-benzofuran-1,4'-piperidine];
R ({6-chidro-1-[(3-fluorooxetan-3-yl)methyl]-1H-indol-3-yl}carbonyl)-3H-Spir
®[2- bepzgfuran- 1,4'-piperidine]; I'-[(6-chloro-I- {[1-(methoxymethyl)
-cyclopropyl] methyl}-1H-indol-3-yl)carbonyl] -3H- 20
SOV D G SRt WY SERSHERE 5312 P8 %Htoro-3-(1'H,3H-spiro
[2-benzofuran-1,4'-piperidin] -I'-ylearbonyl)-1H-indol-I-
Ylieethyheyatopropyiibcatomtifgles according to the invention:
fgehlorer Isk2-{ietabudra-2H- 3 1-3',5'-dimethyl-3H-spiro[ 2-
%%-in%ol-ggﬁc%rt%n I),-}(équgsap%o%{%gfz%ﬁg@n% }21118 i bse r?éﬁg]i;l%gﬁ spire[2
?@p@g&{wn—lﬂ -piperidii}-3-one;
RN b BHEspird| 2 behzafusaril 3. Jipenidini Biylcattd Byibpn zofuran-
-indol-1ryl] methyl )morpholine-4-carboxylate; 1'- {[6-chloro- 1
é%n% rpholin-2-yimethyl)-lli-in dol-3_-yi]carbonyl}-3H-s]pirp [2-. .
S iu}éﬁtl;b&ng@%mg@pﬁQé}—d@ﬁ@ﬁﬁépcarbonyi -3.5"-dimethyl-3H-spiro| 2-
Belrahleip-34( fip3Hdspiraldkengefuran-1,4"-piperidin] -I'-ylcarbonyl)- |

-in,dal;d- 30 y]]-N-[2-(djmeth ino)ethyl] acetamide; ., .. .. .
e Bt B e A R B D AT e giabhsiol>
benapLiiepnin dolpipytidin INSdinrethylacetamide;
2-[6-chloro-3-(I'H,311-spiro[2-benzofuran-1,4'-piperidin]
-1'-ylcarbonyl)-1H-indol- I- yl] acetamide; 35 2-[6-chloro-3-(1'H,3H-Spiro

[2-beilnz %fgéﬁgfr} ’grﬁglptﬁﬁ’adelg J_tlllfg l&?r'ﬁ%%%?f& yf_ It?lg:qklx;emion are those compounds of

formula (I-h):

(I-h)

wherein
R'is  H,
or is Cy¢-alkyl optionally substituted by CN,
or is sulfonylaryl,
or 18 -(CH2)m-R* wherein R is:

OR/,



yl]-N-[2-(methylamino)ethyl]lacetamide; WO 2007/006688 38

wPfed7682¢£406/063846 PCT/EP2006/063846
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15

20

30

35

N-(2-aminoethyl)-2-[6-chloro-3-(1'H,3H= fpﬁm[z benzofuran-1,4'-piperidin]-I'
- ylcarbon (35;@ -I H-indol-I-yl] acetamide;

2-[6-chloro-3- (1 H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-Ili-in
dol-I- yI]etH‘aR&mne 5

2-[6-chlorqe3 a(%ﬁiéhk%pIBO&?&%@&QJ&@%@&E@BM;mehq%réqmé)n%ﬁlbmed
ndol-1- yI}-N-met erthan imlne 2-[6-chlorg-3-(1'H,3H-spiro[

2-benzofuran-1, 4 pigent TVH“%@&?%W%&M ?H‘?f‘é’itultc‘j by one or more B,
yl]-N- memhgsla(dé”thszdéiﬂ) _R|6vdhtario-R2(R:morpholin-4-ylethyl)-1 H-in
dol-3-yl] caF bo spiro[2 10 benzofuran-1,4'-piperidine];

1'-{[6- chloro- % rpholin-4-ylpropyl)-1H-indol-3-yl]carbonyl}-3H-spiro[ 2-
benzofurai® f‘4:' -piperidine];

I'-{[6-chlorg- h(@maﬂ:&iy@feﬁthyd)o&ﬂd}iudﬁ!-arw]@ﬁm%yh}eadd-ﬁnmmyl which are

[2-benzofuran- 1,4'- ridi
2:[6-chloro-3- (1?—?@ e T%%é‘h%% RHSNA L BB & Riin]-I-ylcarbonyl)-1H-in

BoisI- ylmmaﬁmoiﬁoﬁéﬂcmm(h{(@h}élhylpynd|n 4-yl)methyl]-IH-in
[®}z3-yl ggarbonyl)-3H-spiro[2- benzofuran- 1,4-piperidine]; 1'-({6-chloro-
I-[(3S)-piperidin-3-yImethyl] -1H-indol-3-yl)carbon yl)-3H-spiro[2- 20
benzofutam:1;4s:pip€ridine];

2-[6-chlords3(1M,I9-spieofr BEMzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-i

ndol-1- yl] - N i/ ézléheth an amine; 1'-
{[6-chloro-1-(tetr ro-2H-pyran-4-ylmethyl)-1H-indol-3-yl]carbonyl

}-3H-spiro [2- Heh %&%Rl 4'-piperidine]; 25
&*({6- Chm’ﬁﬂd'd(lrf@ﬁ@ﬂﬁ)/ffﬁlﬁdwf@'ﬂé)ﬂﬂﬂiﬂy%pi&b’nﬁﬂy substituted by OH, or two R*

dol-3- yl}carbf%?%)aglgx%p& (Loxo gl’lé Baggtﬁélrl v&t%eﬁldlnlelriyl ring to which they are
attached:

R? is H or Cp.¢-alkyl;

X is CHy or C=0;

Bis halo, CN, Cys-alkyl optionally substituted by CN or Cy.¢-alkoxy, Cy.s-alkoxy, Cy.
s-haloalkoxy, Ca.g-cycloalkyl, -C(O)O-Cy ¢-alkyl, —(CRiiiRW)n-phenyl, wherein the
phenyl is optionally substituted by one or more substituent(s) selected from the
group consisting of

halo, Cy.6-alkyl optionally substituted by CN or halo, Cys-alkoxy;

R'and R are H, C1.¢-alkyl, C1.6-alkyl-NRURY, -C(0)-C.¢-alkyl, -$(0),-Cye-alkyl or OH;

R* and R are H or Cy¢-alkyl;

m is1to 6;

n 1sUto 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 18 —(CHg)-n~(CO)~Rb, wherein R® is NR'R™:



10

15

20

25

30

1'-[(6-chloro-1-{[(3S)-I-methylpiperidin-3-yljmethyl}-1H-indol-3-yl)carbonyl]-

wo i $HRks-benzofuran-1,4'-piperidine]; 1'- PCI/EP2006/063846

{[6-chloro-1-(pyrrolidin-3-ylmethyl)-1H- mﬂfbr?, -yl] carbonyl }-3H-spiro [2-
%{D benzofuran-1,4'- H?_?rldlh (ﬂ
{§6-chi 8%6’&?&@) pyrioiidin-2-yimethyl]-1H-indol-3-yl
Rédsbonyl)-3H-spiro [2- benzofu ran- 1,4'-piperidine];

FA(6- chlgrg =2-methyl-IH-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-
boerldln

(1 2 Sqiité’ﬁghy?oqpfﬁ&razmo[l 2-alindol-1.0-ylcarbonyl)-3H-spiro[2-benzo
faran-1 A;Qbiﬁ)end]ﬁe] hydrochloride; WO 2007/006688 39

[ER 46,
E%g methy q%§%8 tetr%ydrop razino[1,2-a]indol-10-yl)carbonyl]-3H-spiro
- vﬁ@%@%ﬁﬁ@@l@ﬁéﬁ%@ﬂﬁ%@@&ﬂ%@ Emethyl-
IH-indol-3-yl)carbonyl]-3H-spir o[2-benzofuran-1,4'- piperidine] ; 5
Nef26(8echitara«3aht BHdsspir ef2sh phzaturadid ghiepipe idiey ¢k+ylcarbonyl)-1

? \[%gg(ﬁll%% ﬂmﬁld?cgtgl% 8o yils 1r0{1%0md010-1 4'- r% ]pcrzdm -3(2H)-one;

oro Iro uran-1,4"-piperi "-ylcarbonyl)- 1
=ik Goiblorgh Sy ﬁlﬁie%hﬁh‘é’éhﬁéﬁ%rﬁré@tm{%ﬁeiéméwssu(?h“@ﬂk o4
gilazﬂfyran 1,4'-piperidin] - I'-ylcarbonyl)-1H-indol- 10 1-yl] ethyl)- N-

E" e&é%y ST R St BB ARk igicl: oo
ﬁdﬂ)ll@ﬂ_@yﬂéfﬁyd}xm-ﬁrfethmrﬁmh]aﬂegum{mmdgle 14 -piperidin}-1'-yl)carbonyl}-

IiﬁquqoMﬂg%e%pgg&x}Hy&ol|d|n -2-yl]methyl}-1H-indol-3-yl)carbonyt]-
3H- spiro[2-benzofuran-1,4'-piperidine];and 15

1'-[(6-chloro-I-{[(2R)-1-methylpyrro]idin-2-yl]

methyl}-1H-indol-3-yl)carbonyl] -3H- spiro[2-benzofuran-1,4'-piperidine]. In

a certdhre embgdimelsp threcomppvenidis of thoinvédmtioiyama lthdse(I-a), (1-b), (E-c),
CORMPOLRASION  (1-g) or (I-h) for a use in the prevention or treatment of dysmenorrhea,
hypertension, chronic heart fatture, inappropriate secretion of vasopressin, liver cirrhosis,

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

The invention also encompasses a pharmacentical 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 (¥), (I-a), (I-
b), (I-¢), (I-d), (I-e), (I-D), {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 (11):



formula (I-e): R2OR6 NNR 3 O (I-c) R4 20 wherein R'is H, oris

W&'Q@ﬁg‘%&@ptionauy substituted by CN, or is sulfonylaryl, 25 19('5}%:?2006 1063846
-(CH2)rz,-R" wherein Ra is: OR', CN, WA3 20071006688 40

PCTIEP2006/063846 NR'R", C3 6-cycloalkyl, 3 to 6
(¢

aryl, or 5 or 6 membered hetgtof gre gptionally substituted by
one or more B; R2 is one or mote ‘N , Ci_6-alkyl; 10 R3is H, oris
Cr-6-alkyl, \

r! It

with a compound of formula A-H in order to obtain the compound of formula (1),

wherein A, R, R? and R” are as defined hereinabove.

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

5 according to a process comprising the step of reacting a compound of formula (IIT):
O

R N R?
N
\
H o m
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 balo, preferably

Br or C1,

10 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

N
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.

15
The preparation of the compounds of the invention of formulae (1), (I-a), (I-b), (I-
¢), (1-d), (L-e), (I-), (I-g) or (I-h) 1s described more in details with the following general

schemes A, Band C, wherein RI, R2, R* and A are as defined hereinabove:



or is -(CO)-R, wherein Re is: CI_6-alkyl -(CH2)"-NIW', 15 R4 is is one or

wdnaie@iskkshalo, or Cr-6-alkoxy optionally substituted by OH, pf-twaRés/063846

10

15

20

may form an oxo or dioxo bridge togethe With the phenyl ring to which

%Q“éé re At ched; R6 is H; B is halo, CN, Cl.6-alkyl optionally substituted
Nor i -alkoxy, CL6-alkoxy, Cl- 20 6-haloalkoxy, C3-6-cycloalkyl,

-C(0)O-CI- 6- aIkyI -(CR'Vv)"-phenyl, wherein the phenyl is optionally ,

substituted g or more substituent(s) selected from the group 0
consisting of: halo, Cl-6-alkyl optionally su% | by CN or hal
Cl-6 \and;R" are H, Cl-8-alkyl, C=6:alkyENRIR™, .z Ny

~28(0)2-Cl-6-all§l or OH; P& RHA&Rd R are N
Cl_6-alkyl; m |s[t06 is 0 to 4, as well as pharmaceutically acce table\R
salts thereof. F*hrther in a certain embodiment the compounds of the
ventl n are those compounds 30 of formula (I-c), wherein R" is H or,
@ dﬁ@%\/ﬁerem Ra is 5 or 6 membered-heterocycloalkyl, aryl, or 5

o Gergﬂjn MARLSEARIRIARON o) G2 R A S CHRR GO BRcn an

Is 5 or 6 membered-heterocycloalkyl; WO 2007/

méqifeb%bem@g@%(ﬁba%dohaagpﬁ%?@%flﬁ(oﬁr Raidn fadgshigadyopsylic acids (1D

ok Salidommerciaily available or readily prepared using a procedure described in
JMed.Chem. 1991, 34, 140. Alternatively, they can be prepared following the general
scheme D as described hereinafter. The spiropiperidine derivatives A-H are either
commercially available or can be prepared 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
2) R~y

WI\)
Vi
Wb)

N or

\

H Cu(OAc),, pyridine, I
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 (I1I) (a compound of formula (I) wherein RUis H)
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 (IT1) with a boronic acid R'-
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15

R4 is one or more of H or halo; 5 R6 is H; R" and R" are C1 6-alkyl;

wiSHaB o dkds0 to 4; as well as pharmaceutically acceptable sallt,%mﬁ;gmﬁ 1063846

10 The following compounds are examplé8 according to the invention: 1'-[

%(_ﬁ@%regﬁilrg? é ?ﬁ%ﬁ%ﬁ% I)Ca?g%gf%‘l% égi{%]g Z?é/{%g 1% Atlhg ;g‘ggglgeegjf pyridine,
spitofttvenzefuran-8rdnplpdridinelsthane. Dcrlvaiww (I1I) are prepared using the

yn@ﬁb@@&cﬁﬁ@&%Qﬂ ﬁ%ﬁ@'&’ﬁ’chl%ﬂgﬁ.l{ﬁ%‘e%aﬂ%@f@lﬁ@%qgheremaﬂer further
1'-[(6-chloro-5-fluoro-1H-indol-3-yl)carbonyl ﬂ)ll‘ o[

EB%&‘&FP@‘aﬁbﬁfaﬁ-‘aﬁ%éﬁheﬁez%d&fm%d@l@ S I DR 5B GrEnexamples 46 to
33'gpipe ok tokcadiond)- M—:kmd@li@ﬂﬁﬂ Nedimgthylethanammega.-182, 183,

ﬁ[ggcmg“? ok(fgh fﬁ“g& 5?’(’ %@?62’53 é_y 158%%?%&3%2%67 refer, as well as

nzofuran- 4 -piperidine]}
mrahsmmwﬁo@rmmpqe@nw%@w&) @ﬂ%ﬁl@ﬂ-l%]l?@ 117,204-212), VI (e.g.
bylmmp@mlmmslzzﬁﬁ "I QEQs lekarmaupeoim-foylatiyl) 37. 141, 145-

;ﬂ[ & é llgHaié) %ﬁf;f [ | -benzofuran- 3,4'-piperidine];

- 6143%( &rﬁor\[/ zofuran-3,4'-piperidin]-1'-ylcarbonyl)-1H-indo
I-I-yl]- N,N-diethylethanamine; 25
ﬁcﬁfﬁab‘ﬁmﬁﬁ-ﬂ[z-(lH-pyrrol-l-yl)ethyl]-lH-indol-3-y|}carbony|)spiro[l-benzof
uran- 3,4'-piperidine]; and
1'-{[6-chloro-1-(2-ox0-2-piperidin-1-yiethyl)-1H-indol-3-ylcaarbonyl}spiro[l-
benzofuran-8,4'-piperidine] . 30 In a certain embodiment the compoundss
of the inventi e those compounds of formula (I-t): WO 2007/006688

42p 06/063846 H HOBY, EDC \_ 7
R N N CLOL R
1\{ - R - \Rn Ei,N, CHQCIZ N;‘ /N____Ru
R’ v : X

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 iHlustrated with general scheme and procedure IV to which, e.g., examples 24 to 33
refer.



R20O NNO Rv3NH R4 wherein R'is H, or is C-6-alkyl optionally

wSYbstityteskby CN, 5 oris sulfonylayl, or is -(CH2)m-Ra whergiy Rpolie /063846

10

OR', CN, NR'R", 10 C36-cycloalkyl, 3 toséiTnembered-heterocycloalkyl,
grxl_l or 5.or 66’nembered heteroaryl which are optionally substituted by one
3 More B, of is -(CH2)"-(CO)-Rb, wherein Rb is: C_6-alkoxy, NR'R", 15

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

are optionally substituted by one or more B; *RZ_ispne or more of H, halo, O
Ci_6-alkyl; R3 & H, oris C 6-alkyl, 20 or_is -(CO)-R, wherein R' is:
Ci_6- 2)n NRRRS js one, g dyE ORH, halo/6NEHs-alk N\
opth bsptutéd by OH, or two R& _J N N
N
\ \
Yy Va VI H la H
] NaH /RLY
F,C
H T N0
TFAA .
R2 \ R3 R2 \ R3 Nd}i / HZO
X N\ DMF
rR' Vb Vil R

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 (I1a). Alternatively, (VI) can react
with an electrophilic reactant R'-Y to 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.



10

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

wdBsy-RiRsgP attached; B is halo, CN, Ci_6-alkyl optionally sulstituteshiosssss

CN or Ci_6-alkoxy, C_6-alkoxy, Ci_ 6-hafoalkoxy, C36-cycloalkyl,
é:é%)é)& -alkyl, -(CRW'R™)"-phenyl, wherein the WO 2007/006688 43
CFEBYB6/063846 phenyl isgoptionally substituted by one or mgge
substituent(s) selected from the pitonsisting ofiihalesnci_6-al Br 0
aptionally substitsted-hycGNior R0X 2 R R RYiarecH,
CBkyl, C;_6LafkyiNR TRO.-C(OF aIkyI, -3f652t1_6-alkyl orgH; N,
EE0

9 O

8§ Rand B are] rG-akyl; mi 6; nisiQitedraswell as

. -uao—sb% <!
pharmaceuticallysgcceptable salts thereg .Furthemﬂnﬂhaéligqmwh N
embodiment the compounds of the invgntion are 1dS ;iﬁjﬁpounds 10 of
formula (I-f), wherein R' is H; R2 is oié oitmore of H’or halo; R3is H; R4~ ©
is omaior more of H or halo; 15 as well a's—r%rharmaceutically acceptabfe
salts thereof. The following compounds are examples according to the
invention:

5-bromo-I'-(1H4

and 5-bromo- [

3,4'-piperidin] - NH
theisaventioncare tho

2. tert-Buld, N
THF, -100°C H
2HC
. ‘ 1. NaH, DME, RT
HCL, MeOH 2 Mel, RT
R4 R4 R4
0 _ 0 | ™
! 1. BH,.SMe,,
NH No_ s THE, reflux = Nus
R 2. MeOIH reflux R
—_—
3. HCL MeOH
N j\ 4. NaOH N
HCL 07 o
XTI XV ‘i__ XV
General scheme B

Cyclization of a bromophenylacetonitrile derivative (VIII) affords a 4-bromoaryl-2-
cyanopiperidine dertvative (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-
lithivm 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 vsing standard conditions to afford
spiropiperidines (X1V) and (XVI) after N-deprotection, respectively.



Rj0 30\ (I-9) R4 wherein R'is fl, 25 or is C1.6-alkyl optionally

wHRstibies by CN, WO 2007/006688 411 PCT/EP2006/063846 rfsisins 063846

10

15

sulfonylaryl, or is -(CH2),n R wherein R’ 3$:-OR', CN, 5NR'R",
C3_6:cycloalkyl, 3 to 6 membered-heterggycloalkyl, arylor5or6 . .
membra RS BT T AR ShS SRt GHay s bt by S e B Rigra'ahe
preiEr (0PI (BOrRe owndy el IRGrizenGon Geatkalyg 10 (RRY sehemes A to C.
membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which

are optioRAlKsSHPSHiIaTHRYRereN MartcRRZidooNe: prapatRioh b halo,

Ci 6-alk4' is.H, 15 0oris C7_ 6-alkyl, oris - QﬁR‘, wherein R" is:
AP (SR B S5 haio, o 1. b-alkony
optionairsiubstituted by OH, or two Ra 20 may form an oxo or dioxo
bridge together with the phenyl ring to which they are

HO
O
HOBI, EDC N o
2 AN 3 +
R R EL,N, CH,CI,
N EI 2 3

| AN
}
R N
\
R

General procedure I - amide coupling:

To a stired solution of an indole-3-carboxylic acid derivative (1 mmol) in 10 mt

7 CH,Cl; was added (1.3 mmol) EDC, (1.3 mmol) HOBt, (1.3 mmol) EtsN and {1 mmol)

of the amine derivative. The mixture was stirred overnight at RT and then poured onto
water and extracted with CH,Cl,. The combined organic phases were dried over NaxSO4
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 1

O

N . NaH, DMF
O + R—Y B
N
\
H

General procedure II:
To a stirred solution of 30 mg (0.09 mmol) of 1'-[(2-methyl-1H-indol-3-
yhcarbonyl]-3H-spiro{2-benzofuran-1,4"-piperidine] (the preparation of which have
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i5

attached; B is halo, CN, CI_6-alkyl optionally substituted by CN or
alkexy. C1_6-alkoxy, Cl_ 6-haloalkoxy, C3 6-cycloalkylecrmp2006/063846
-C(0)O-Cl-6-alkyl, -(CR™R")n phenyl, wh&tein the phenyl is optionally

bstjtuted by. i | 25 .
BT, Hors PR bl <Lt AR Oy D St (60 i
GheldikoxixRean Riree i RT fo638lkyik @h6-dikyNRIER Ophilic reactant R'-Y
6@kl Ealylaa2@)PnC kol Lok Qe R arPRei &8 Wq()g}é%ﬂkﬂéﬁf"})oured

islto6; 30 nis O to 4; as well as pharmaceutically acceptable salts thereof.

PRIRNEH & CEHART EMBERIRTEARITE PO ENIS Bethe Rl énkiotesere dried

thes®! egitipanddsnofdarud (L@ wherdinudm Rbisphten 4@ BHPLC afforded the
PCT/EP2006/063846 -(CH2)m Ra wherein Ra is aryl;

é%géé%%?ﬁgﬁ(%g%‘/ﬁ%or halo; R3isH, oris C,_6-alkyl; 5Ris H; R6 is

H; as well as pharmaceutically acceptable salts thereof. The following

CEHiE0UREL 58 'examples according to the invention:

(SS,RR)'-[(1-benzyl-2-methyl-|H-indol-3-yl)carbon

ofuxans1,4'-pipg

ridin]-3-one;
(RS,SR)-1'-fttbenzyl-2-m.ethyl-IH-indol-3xdycaronyl]-3',5'-dimethy
iro[2- R—Y
N
¢t N Cl N ;
H R
General procedure I11:

To a stirred solution of 20 mg (0.054 mmol) of 1'-[{6-chloro-1H-indol-3-
yhcarbonyl]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 RL-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 NapSO4 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:



benzofuran- 1,4'-piperidin]-3-one;and 15
wdboPRensss-1. -[(1-benzyl-2-methyl-IH-indol-3-yl)carbonyl]-3',$ cdipeid i ss46
H-spiro[2- benzofuran-1,4"-piperidin]-3-or®.1n a certain embodiment the
com nds of t%e invention are those compounds of formula (I-h): R2 10
ﬁ‘%u (I-h) 20 R4 wherein R'is H, or is Cl.6-alkyl optionally
substltutqg by CN, or is sulfonylaryl, 25 or is -(CH2),,,-Ra whetein Ra is:
OR’', WO 2007/006688 46 PCT/EP2006/063846 CN, NR'R",

8d-he roaryl which are optionally substituted s B,
0O)-Rb, wherein Rb is: C1-6-alkoxy, N '
cygloallgyl, aryl, or 5 or 8¢Rerered heteroaryl o
are optlonally su stltuted by Qné“eg{more BN, CHLCL, o
A\
1 N OH 1 N _/N——R‘i
5 H R

General procedure 1V:
To a stirred solution of 6-chloro-3-[(5-fluoro-3-oxo0-1"H,3H-spiro[ 2-benzofuran-

1,4'-piperidin]-1"-yl)carbonyl]- 1H-indole-2-carboxylic acid (1 mmol) (the preparation of

5  which have been described in example 24d) in 10 ml CH2Cl, was added (1.3 mmeoly EDC,
(1.3 mmol) HOBt, (1.3 mmol) EtsN 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 NapSO; and concentrated in vacuo. Flash chromatography or preparative HPLC

10 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;

Generat procedure V

R* N, NaH, DMF R N

15



10 R2 is one or more of H, halo, Cl_6-alkyl; R3is H, or is Cl_6-alkyl, or is

woethRReherein Ris: C7-6-alkyl 15 -(CHZ)n-NR'R", R4 is iscaiep@lioc/o63846
more of H, halo, or Cl_6-alkoxy optlonall§)5§ubstltuted by OH, or two Rr

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

they are attached; R8 is H or Cl-6-alkyl; 20 X is CH2 or C=0; B is halo,

CN, Cl-6-alkyl optionally substituted by CN or Cl-6-alkoxy, CI_6-alkoxy,

Cgn eigliarsgikessy Y C3-6-cycloalkyl, -C(O)O-C,-6-alkyl, -(CR™R™)"-phenyl,
wherein the phenyl is optionally substituted by one or more substituent(s)
‘Belectadefiamttien grioap iadngisting afv@ bl Hal0).Cio6ratiylh ciptibﬂaltyMF was added

gs Git&%%()?%@f é f(gl C!l’@eq*gﬁgql}?c wc'% ?cdar l_}t)gll H Rdigze for 30 min.
5 %nr@ ﬂmrtbﬁ GoaikgphAadd 13 6. h‘iuwt@h) BosaEldl) E@%ﬁaﬁﬁaéémmawed for an
ALGEPiARIesSRESNRa0MER THifRN el @n@@r&aﬂbﬁm&zp@ﬁnsabmm@ramw RGSate. The

of the invention are those com of formul herein R'is li, 35
DT AP BT, BTN W S00Mocagsr et IR vacuo.
Pl@ffmmmw@@smiw@21ié[éha’fordn@nbétﬂdﬁrcm@lp@mgﬁ;ives.

General procedure VI

A 0 Cu(OAc),, pyridine, A
molecular sieves, O
\ CH,CL,
N .
=2 \ R~~B(OH), R N\
H r!

10 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
15 crude product which was purified by silica gel chromatography (hexane/ethyl acetate) to

give the desired product.

General procedures VII and VIII

O 0
1) NaH, DMF
N
N 2) R=Cl b
R’ ) R’ A
H R

General procedure VII - acylation:
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15

20

25

30

R4 is fl; R8 is H or Cn_6-alkyl; 5 Xis CH2 or C=0; R'and R are H or

W(fﬂ § -/%légggas well as pharmaceutically acceptable salts thereé)df,rm%% 61063846

ollowing compounds are examples aced¥ding to the invention:
I'-[(6-chloro-IH-indol-3-yl)carbonyl ) ‘ ‘
%ﬁ%ﬂg&n%tég,wﬂmb‘emiﬁ]}’s f-d’il?é; trpgted with sodium hydride (1.05 eq) and
dalt@chierts i indohdi) camerayii-2-methire 2. dilyrd raspiro [isondRle . 1 eq) and
1.4-piperidine]; . P oy . . decir
s S B0 S ) o BERORSARLE Wi  covred
Peseitd 2-{6-chloro-3-[(3-oxo-2,3-dihydro-1'H-spiro[isoindole-
1,4'-piperidini-I'-yl)carbonyl]- 1H-indol-I-yl)-N-methylacetamide. 15 The
urentioPralsgeBcoMpasses thelgaompounds of formula (1), (I-a), (1-b),

(I-c), (I-d), (I-e), (I-t), (I-g) or (1-h) for a use in the prevention or treatment

]f dysmenoriiean IMPSHENS QARG RERT f@'&'éfhr%omﬂpr@ﬁg?&s (1.05 eq) and

secretion of vasopressin, liver cirrhosis, nephrotic syndrome, obsessive
THRHURIVE dRIB A €0 R XBUS Hibl B phestvetid orderd. wdrhRayheeisbsts (1.1 eq)
algosenednpasses rkipparmaeetiicah composition eompesingide HPLC yielded the
&osrirlj%gupéjdg&formula ", (1-a), (I-b), (1-c), (I-d), (I-e), (I-f), (I-g) or (I-h),

whic %harmaceutical composition is useful against dysmenorrhea,
hypertension, chronic heart failure, inappropriate secretion of

vasopressin, liver cirrhosis, ne e syntiréaie tbsessive compulsive
Misprdergamsiadg -and depressive disorders. 25 The invention further

encompasses the use of a compound of f D). (I-a), (1= b), (I-C),. (I-C
(o, 1PE b RGP o o R o b hee SRt RIS g The
egdinstdysmenarheshdypat tensioesolesonic hedor faflorecinapproptiatentirm the
ReGHANONY @kfe\’&ﬁﬁﬁ%%sé@qﬂx%&iTHQ@%&%E@EQF&&M&?& ARs&sSYSunds from
compulsive disorder, anxiqus and_depressive disorders. 30 In a certain
BHRBGeErREA YARE B ith Bt BE B th & 1AVEHtRIA I B8 iRt tegper formed. 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 30m] freshly prepared ice cold Lysis buffer (50mM HEPES,
ImM EDTA, 10mM MgCl2 adjusted to pH= 7.4 + complete cocktail of protease inhibitor
(Roche Diagnostics)). Homogenized with Polytron for lmin 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 Thour at 43'000g at
4°C (19°000rpm). The pellet is resuspended in 12.5 ml Lysis buffer+12.5m1 Sucrose 20%
and homogenized using a Polytron for 1-2 min. The protein concentration is determined
by the Bradford method and aliguots 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) kfor
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 sertal 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



according to a process comprising the step of reacting a compound of

wd P gy WO 2007/006685 48 PCT/EP2006/063846 HO Q-RéRBeheNsssas
R II'" with a compound of formula A-H in®8rder to obtain the compound of

ormyla (1), .wherein A, R', R2 and R3 are as defined hereinabove. | )

b o R e S TR AR o o GBI SETach el and. data i
mmmt&@ﬂ:te@151am@dm@p@®fprmmmrm9@;tﬁ@ sté@xtdtegacﬁhg(H'he curve
£ameauhef frauia D +A-QsRa B Fikwith anigleetropbileuated using the

compound of formula R'-Yin order to obtain the compound of formula (1),
WSRO RYIHAHRS are as defined hereinabove and Y is halo,
preferably Br or CI. 10 In still another embodiment, the compounds of the

RS o A e g 8 oS R
1 6.8 113 1.1 207 1.1
2 16.2 114 1.3 208 2.6
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 27.2 119 24.0 212 1.2
9 9.7 120 2.7 213 3.3
10 12.7 122 5.2 214 5.1
11 11.2 126 3.0 215 8.6
12 34 127 3.0 216 3.5
13 9.5 130 111 217 5.8
14 11.2 133 0.9 218 251
15 14.8 134 1.0 219 1.2
16 4.4 135 1.8 220 1.0
19 6.8 136 3.0 222 4.0
20 158 142 0.6 223 2.5
23 11.0 143 1.0 224 1.3
24 33.1 144 2.0 227 3.8




R IV with an amine of formula HNR'R" in order to obtain the compound of
W(_fbofmlfﬁ&lzs wherein R', R2, R3, Ri and Ware as defined herej

The preparation of the compounds of theSthvention of formulae (1),

(I-b), (I- c), (I-d), (I-e), (I-t), (I-g) or (I-h) is described more in details with

I%g%%ﬁss%

!the faﬂowinb gerietal gchemekssh, B and G,&Nherlein R',R%, R3 andifare
as defined hereinabové: WO 2007/006688 49 PCT/EP2006/063846
Genegal schemeggdy HOJA|IO AKIOBLIEDG B2 R3 +1 R2R3 HIEt3N, ¢
CH202 NN k111 R General scheme A Compopngls of formula (I) can be
prepaged vip angmide|coupliry A?etween gny, indolef3-c Rg)xylic acid (I
and agspiro oiperi(ac}irlir]\e (A-HD). Ingo e 3-carboxylic dcidls (I%r are eithg'r%
commercially availfabtejorfreadily prepared ﬁfing a procedure descripedin
J.MetPChein.. 1 @1, 34, 140. A rna1ivelyl,' ey ¢an be (]-.\pared foll ing
he-general-seheme-Dlag-described-hereinafter-Fie-spiropipefidine
derivatives A-H&@ré eithher] corhdercially aldilable or cad¥e prepared
1sing commercially available startinglmaterials.and.conventional
methgitls. Spiropiperidines A-H3f group (B.@an be prepaked ag 10 1.8
described in general sghgme E. Gengral scheme Alis hereinafter further
illustraged with geperal sghemeand procegidre Ito whichze.g., examples 1
to 24, 34, 3P-43, 66-70, 7i7-80 and 123-126 refef. General scheme B

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 2.3

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 1.4

46 0.8 166 2.4 244 2.6

47 0.5 167 3.0 245 1.7

48 2.6 168 2.4 246 1.9

49 2.4 169 1.5 247 2.3

50 10.6 170 2.2 248 1.5

51 5.9 171 2.7 249 24

52 21 172 3.0 250 4.1




AA O1)NaH,DMFO0O 2) R-YRz\\R32\R3 NorN HII
wPhsI%PYyridine, R molecular sieves, CH2C]2 R*-B(OH)2 peerembs/o63846
scheme B 15 Compounds of formula (1) #fth R' different from H can be
prepared by N- deprotonation of an indole derivitive (11 (a compound of
formbida (1) whereih R' is i) fdlléwed |by trédtment with ahlelectrophilic
reactant R'-Y (whereinlYis a leaving group) whi¢h |s either commercially
availgble or easply prepared acgording to pyethods yvell 4growniin thgart
and commercially available starting materials. Alterhatively, compounds

20 (Iygan be prepared|by coupling of an indole derjvativg{111)with-a;
boronic acigd Rt WO 2007/006688 50{PCT/EP2006/063846 B({DH)2 using
atrag ition|me gata!ys SUC{‘R S Cu(OAﬁ)g inthefpresgnce aof pyrﬁdbne,
molecular sieves and air |n dichloromethane. Defivatives (lll) are prepared
uoing the—method-destrilted-inthe gt:llclai sche l;ﬁ A-Generalscheme B
is heb8inafter fuftffer illustrately with gene@aq schemes a%ﬁfproc:eduﬁe% I
and-H-to-which,-e.g..-examples-46-105-65,-81-1084,-93-103,-183-1.36;
142-8694,150-154.31614168,170/9172-175,3180, 182} 183,5488-193, 2.4
195-197, 201-203, 220, 2P4,228-2,47, 253-260, P63, 266, and 267 refer,
as well as genesa schemes arg procedures V (e.d. exagwples{104-415,
117, 204-212), VI (e.g.| examples 155-157, 222,i223, 225, 226), VIl (e.qg.
examples 88-92, 428-132, 1375141, 145- 149, 138,1214,248, 221) apwl
VIIl. General scheme ¢ A A

76 1.7 183 52 259 2.6

77 15.8 184 34 260 2.8

80 7.4 185 2.2 261 1.7

81 5.0 186 2.9 262 4.3

82 12.9 187 3.6 263 17

84 3.6 188 1.6 264 1.8

85 10.2 189 1.7 265 1.4

86 13.2 190 | 26 266 2.7

87 3.5 191 2.8 267 14

93 13.8 192 2.4 268 0.07

94 4.1 193 2.1 269 1.0

99 5.7 194 15.1 270 1.3

100 3.4 195 2.1 271 1.5

101 2719 196 1.4 272 1.3
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OO 3VO+HHOBt, EDC3V ONOHR!R"Et3N, CH2CI2Z R/ N N-R

wd Qg oed3s General scheme C Compounds of formula (1) wheggi:R3dSosasis

an amide (-CONR'R") can be preparedwﬁé “15 an amide coupling
between an in dole 2-carhoxylic acid (IV) and an,amine NIIR'RY. 'The
ndolé2-carbox¥fid aci{a d%rivaiﬁ?\?es (Il\/) afe(}eadlly preparféd uging 1.1
lally available|starting products and conveptional methods
Gengpal scheme @ is h!er inafteg further ifusstrated with ganergl scheme

and procedure IV to which, e.g., examples 24 to B3| refer. WO
P007/906688 51,RCT/EP2006/063846 Gegngeral schemefy F3G HOsG 0
H TFAA aqgiNaOH2s RZR3RRRNNN HVaVIHllaHNall RLY
3CI§%HOO ~RI3TFAA RZ2 RB Nall LH2G R R N DMF, R
Vb \}I "1l Genheral scheme he ltreatment of an indole detivative (Va)
with-trifftuoroacetic anhydride in DME
107 ' 4.6 277 5.2
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 2.4 205 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 {ablets, 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 liguid polyols etc.

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

polvols, saccharose, invert sugar, glucose etc.
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5 affords intermediate (VI) which can be hydrolysed with an aqueous

weosivindiggroxide solution to give the 3-carboxylic acid indolg@gtipativgisssas
(lla). Alternatively, (V1) can react with arpéléctrophilic reactant R'-Y to give

(VI), which is then converted to the corresponding carboxylic acid )
iy BT SRR BB BN (LS G 800 26,8853 cro
Watstabddlidtec(Vll) can alternatively be obtained by treatment of an 10
indole derivative (Vb) with trifluoroacetic anhydride in DMF,

diehlgidmethanepinlsdodichlaraeihanescAdditian afl asyiiable:-base, mayes, fats,
be aqvan eous. WO 2 02/006688 52 PCT/EP2006/063846 Gen eral
serpi- éa(gﬁ 1&}11%3 YIS eic

Scheme' I'f6flux Br O R BOCN(CH2CHZCI)2, (N 2.2 M

NaOH / dioxane, Br 10 % (Bu)4N* HSO4 (BOC)20 N N TIC'/ NaOH 50
% 3. N@%‘f‘%ﬁl‘@lﬂ PREMM N U BT BRB A GRIN OB IR ESFIEaB oY salubilizers,
MaNBZMEL QD atH iy dn XifeNHedddd 3rSMe2 M, Mkl oladio)uaineio9Qarying
THE, reflux HC], McOH 2. tert-Buli, N 2. McOH. reflux N N THF, -1.00 . .
el St e e B A S i i

other therapeutically valuable substances.

The dosage can vary within wide limits and will, ol course, be fitted to the
mdividual requirements in cach 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 (1) 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.

Lxample A

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

mg/tablet

Active substance 5

20 Lactose 45

Corn starch 15
Microcrystalline cellulose 34
Magnesium stearate 1

Tablet weight 100

25 Example B

Capsules of the following composition are manufactured:

mg/capsule



R i 1t]. B113.SMe2, NHR, 8 Treflux H NTIF", R" 2. McOH,reflux R 3.
wbbdrAigsak H N 4. NaOH H HCI 00 XII XV + XVI General sghqm8hos/063546

Cyclization of a bromophenylacetonitrile @rivative (VIII) affords a
4-hromoaryl-2- cyanopiperidine derivative (IX). The cyano group is
HERSSPRES an azidocarbonyl 5 group using standard functilgial group
tramsfermations to give a compound of formula (X). Upon heatifig in
t9liens,an azide (X undergoes a Curtius rearrangement. The ggyde
intermediate isocyanate is trapped to form a lactam of formula (XI) after
b#mine- lithium exchange using tert-butyllithium at -100 T.

5 N-Deprotection affords spiropipetidine1Ofl) wdligrnatively, lactam (XI) can
be N-alkylated to give lactam (XV). 10 Both, lactam (XI) and (XV), are
reducggl.using. §E?d§9ﬁ%}ﬁ%@§é%§1 t&)ﬁ‘ﬁ@gcﬁ RIFQ ﬁk@%?%%ﬁ Ql( Y }n%q and then
(XVI) after N-deprotection, respectively. WO 2007/006688 53 )
PETEPPI0EI06 3848 The FSIIBRing e FerdnsrbEe s BY1Es W ke ifidaat
thegive sxamples bihe pieparatianuefthe tosapoundshoh dhetinvamtianatine
8§%%E9Lng to general schemes A to C. The following general procedure |
IsTan example of the preparation of the compounds of the invention

according to general scheme A. General procedure | HO O H OBt, IDC
10 Example C

Suppositories of the following composition are manufactured:

me/sepp.
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-yhcarbonyllspiro[indene- 1 4'-piperidine]



O Et3N, CHzCIzN % HR~R3 R N5R General procedure | - amide

wESHPliRgsgko a stirred solution of an in dole- 3- carboxylic acid:gdefiMativeddssas
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15

mmol) in 10 ml CH2C12 was added (1:¥#mmol) EDC, (1.3 mmol) HOBt,
(2.3 mmol) Et3N and (1 mmol) of the amine derivative. The mixture was

afforded the title compound. The following general procedures Il and IlI
are examples of the preparation of the comp unds of the invention
according to general scheme B: G£ eedire I O N NaH, DMF O
+R~Y O cc 15 HR General prodedufe I To a stirred solution of 30 mg
(0.09 mmol) of 1'-[(2-methyl-IFI-indol-3- [

-3H-spiro[2-benzofuran-1,4'-pipesdine] (the preparation of which have WO
2007/006688 54 PCT/EP2006/ been described in example 43) in

3 ml DMF was added 4 mg (0.10 'Tnol) NaH (60%, in oil). The mixture
wasistiveg R ctru 3 nincandithrrdhereleetopbilic ieastapb RE-Y (0.15
mmon was added: Jhemiura wes stired an additenalls Rosang 1o, s,
2033,

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

ES-MSm/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 JHeterocyclic Chem. 1977, 14, 1123) in 5 m1 DMF was added 0.27 g (6.75
mmol) of NaH (60% in oil). The mixture was stirved 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 NapSO, 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-yhcarbonyl}-2,3-dihydrospiro[indene-1,4'-

piperidine]

20 Amide coupling according to general procedure I described hereinabove:



onto water and extracted with ethyl acetate. The combined organic

W@ng@;gﬁre dried 5 over Na2S04 and concentrated in vacugc@;ﬁ,fi’g@éj%&m
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by preparative HPLC afforded the corre§ponding derivatives. General
procedure, 111 dobN NaH, DMFNQ + R-Y.O CI|IC1/HR Geperal
DB e RSB o 36T o B G 5P bed 0 /. M
@h%ﬁ:éﬁﬂﬁ&cﬁﬂﬂmﬁfol-Q 10 yl)carbonyi]spiro[l-be.nzofuran-3,4‘-p_iperidine]
(the; prengranion of whigh Oﬂ@]‘ﬁ%&%?ﬁc&l%%%%‘éqa{a SHATRIR T ) Btk 1),

DMF was added 8.8 m § .11 mmol) NaFI"(60% in oil). The mixture was
EgirMdd WW‘TB@@'M?& Ad'then the electroph.ilic reactant R'-Y (0.08
mmol) was added. The mixture was stirred an additional 18 hours at 60C
and then poured onto water and extiamtgdanith ethyl acetate. The
combined,organic. phases: > 15, dr . S ng g t

in vacuo. ilDu[gg?a%?o[g%%?i}gggfilgﬁé?gﬁyg%glr%?e[ Cat%e%cgﬁgé‘lggﬂg{%gad
derivatives. The following general procedure 1\jfiisXan example of
preparation of the compounds of the inventio ording to general
scheme C: WO 2007/006688 55 PCJ/EP2006/063846 General procedure
IVOO Flp/\00 NHHOBt EDC 1O [3N, CHzC)z CI N OH
CI N N-k'

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
heremafter),

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 ml 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 mi (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 NapSO. and concentrated i vacuo.
Crystallization in E{O afforded (.61 g (78%) of 1-benzyl- 1H-indole-3-carboxylic acid as
a white solid. BS-MS m/e (%): 250 (M-H").

Example 4
I'-{{2-methyl-1H-indol-3-yl)carbonyl}spiro{indene-1.4 -piperidine]



11 HR' General procedure IV: To a stirred solution of

w& %R (5-fluoro-3-oxo-1'H,3H-spiro[2-benzofuran- PCT/EP2006/063846

10

15

1,4'-piperidin]-1'-yl)carbonyl]-1H-indole=2earboxylic acid (1 mmol) (the
preparation of 5 which have been described in example 24d) in 10 ml

.3 mmol) HOB, (1.3 mmol) Et3N

Aerein R' and R" are as defined

following general procedures V to VIIi s
the compounds of the invention according to gereral scheme B: General
procedure V (0) (0) 00; R4 N NaH,DMF R R‘ YORz\R2I/\ H
R 15 WO 2007/006688 56 PCT/EP2006/063846 7General procedure V:

0 ahsti‘rre .sqlption(ff an indole derivative ql‘l}%o. 7% inmol riPn 2 ml DMF
WASAdded Rty (I 10 ither, 6694 T %”T%?“Fhe ixtire was'Strfed at room
telaperatprefor30mint - biperddiheh thep et rophiteiRy- ¥ (OW&! fihaol) 1992, 35,

added. The mixture was stirred for an additional 18 hours and then
poured onto water and extracted with ethyl acetate. The combined .
orgamid praded Werd deled seb nabstsil anepasritantieatb il vaddierocydic
Chem. 1977, 14, 1123,
ES-MS m/e (%): 343.2. (M+H™).

Example 5
1'-[{6-chloro-1H-indol-3-yhcarbonyl]spiro{indene-1,4"-piperidine]

G

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-chlore-1H-indole-3-carboxylic acid




Purification by preparative HPLC afforded the corresponding derivatives.

wéRiskRkpcedure VI A O Cu(OAc)21 Pyridine, A 0 moleculae-5ie¥88ues/063846

0

15

CH2C12\ Rz N R1 B(OH)2 R2 aN H R°10 General procedure VI - aryl

ling: T tion of the i in dich th d
RS BB B AR T BB A3 oy ey 4 gnmob of
arvdl e rHActidn lewctsipeestinedS I8 hgd bridono fteriperat ik indible- freséneglic acid
Qf Db A, NOIEGHIAT SIENEURASHRN PREAOLp atmosphere. Filtration

through decalite, washing with dichloromethane and concentration gave

the 15 crude product which was purified b){ silica gel chromatography
(hexane/ethyl acetate) to give the d&SH8H Broduct. General procedures

VII dhdl(¥H¢h kevd- I Gndp Nal) & 1) RZ3GHR2IN 2N iH & cQefigrgderidine ]
procedure VIl - acylation: WO 2007/006688 57 PCT/EP2006/063846 A
solution of the indole in dry DMF was treated with sodium hydride (1.05

eq) and stirred for 15 min at room temperature, then treated with an acid
chloride (1.1 eq) and stirred at room temperature for 2h. Purification by

preparative HPLC yielded t esired groduct.
cl -
N: jt g >
[
HMN

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,

- 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-
dihydrospiro[indole-3,4 -piperidine]

\:;—_",—-O

>
4 O
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5 General Procedure VIII- sulphonylation: A solution of the indole in dry

W@Mﬁ/mgsgeated with sodium hydride (1.05 eq) and stirred f%”}ﬁ:ﬂ%ﬁ%sss 46

room temperature, then treated with a sitiphonyl chloride (1.1 eq) and
tirred at rgpom temperature for 2h. Purification by preparative HPLC
éf@?gS&‘%HB%&l%Eﬁ%H‘B%dﬁé&?% BRIt A Q&%&?‘fﬁﬁf&’r‘?&i’@vﬁlethod:
Theyimgrmianméh yeodipton wh3-dibiyecb hyiiR[isRICR- frdhpiptaldinch anclivesd as
&I}lﬁlgggjemc‘pg}%g gypeh@gg Wgslaggugloned in an expression vector after
i m'the identi

sequencing to confir identity of the amplified sequence. To
démidnkbatetheé-Brfitin SHthrdedinpsaies FREmcs (grsgsreed it vemien).
s theshwman vk 4eceaton 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 30m1 freshly prepared ice cold
Lysis buffer (50mM HEPES, 1mM EBTAYEGmM MgCI2 adjusted to pH=
7.4 + qompleieccoakiail Of Profease ipnibiters 29 dReshe RiagnosicHberidine|
Homogenized with Polytron for Imin and sonicated on ice for 2x 2 minutes
at 80% intensity (Vibracell sonicator). The prg baration is centrifuged 20
min at 500 g at 4C, the pellet is discard d-ayd the supernatant
centrifuged Ihour at 43'000g at 4C (19¢ \ ). The pellet is
resuspended in 12.5 ml Lysis buffer+12.$mtSucrose 20% and
homogenized using a Polytron for1-2 mjn. Thg protein concentration is
determined 25 by the Bradford metfrgd anddliquots are stored at -80C
until use. For binding studies 60mg Yttrium silicate SPA beads
(Amersham) are mixed with an alig of membrane in binding buffer (50
mM Tris, 120mM NaCl, 5 mM KCI{ 2 mM CaC12, 10 mM MgC12) for 15
minutes with mixing. 50ul of bead/mefabrane mixture is then added to
each well of a 96 well plate, followed by of 4 nM 3H-Vasopressin
(American Radiolabeled 30 Chemidéts): jotal binding measurement
100ul of binding buffer are added to the respective wells, for non-specific
BimdiegA00ul pd@oddivg tolgbvastd pressimentidioc: damh poraghtestng 100ul

Ofrd, 541 5}[@3{1@%}&%%%%88 fOROK %ﬁ@rﬁ%’l@j\@@)gﬁeﬁp & LFhed in Tetrahedion,
2004, 60, 4875-4878,

- Acid: 6-chloro-1H-indole-3-carboxylic acid (described in example 3),
ES-MS m/e (%): 366.4 (M+H™).

Example 9
1'-[(1-benzyl-2-methyl- 1H-indol-3-ylhcarbonyl}-1,2-dihydrospirolindole-3.4'-
piperidine]



incubated Ih at room temperature, centrifuged 1 min at 1000g and counted
wEMaRagard WO 2007/006688 58 PCT/EP2006/063846 TopeGatithos/ 063846

Non-specific binding counts are subtract8d from each well and data is

normalized to the maximum specific binding set at 100%. To calculate an

IC 50 the curve is fitted using a non-linear regréssion model (XIfit) and the

Ki is calculated using the Cheng-Prussoffety . Example Ki (n M)

Example Ki (nM) Example Ki (nM 6, 113 1717207 1.1 216.2114 1.3

208 2.6 310.111510.42091.0 5§ 61.72101.0 619.71171.2

211 0.8 827.2 119 24.0 21292 9 7213 3.3 1012.7 122 5.2

2145.1 11 11.2 126 3.0 215 8. R

217 5.8 14 11.2 133 0.9 218 25! .871341.02191.2 16 4.4 135

1.0224 1.3 2433.11442.0
PCT/EP2006/063846 25 20.

WO 2007/006688 59
815 2639.41514.82291.6

Amide coupling according to general procedure I described hereinabove:
- Amine: 1,2-dihydrospiro[indole-3,4'-piperidine] prepared as described in Tefrahedron,
2004, 60, 4875-4878,

5 - Acid: 1-Benzyl-2-methyl-1H-indole-3-carboxylic acid (described in example 1),
ES-MS m/e (%): 436.6 (M+H").

Examples of compounds of formula (I-¢)

Example 10
10 1'-f(1-benzyl-2-methyl- IH-indol-3-yl)carbonyl]-6-chloro-3H-spirof 2-benzofuran-1,4"-
piperidin}-3-one
(@]

Cl o

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
15 Buropean patent application EP722941,

- Acid: 1-Benzyl-2-methyl-1H-indole-3-carboxylic acid {described in example 1},

BS-MS m/e (%): 485.5 (M+H™).



2910.11524.42301.7 305.81531.02311.6 3112.21541.32325.0

w30 dackap 5.0 234 1.8 33 10.8 157 39.8 235 1.4 34 2.1 1583t Adbus3546
1.7 352.5159 7.6 237 4.0 37 6.3 16050238 1.9 39 1.8 161 2.2 239

2.3 402.9 162 65.3 240 2.0 43 11,0 163 11 241 1.5 4411.0 164 2.9
242 2.2 4595165 4.3 243 1.4 4604 I8E 24 244 2.6 47 0.5 167 3.0

2UH [l -beadyd- B 168 214 H46 dob 340)2:4M08911-4 24T 9- 3H5 106 bee-2Rran- 1 4'-
248 1.5 515.9 171 2.7 249 2.4 ?%gl.gdg@zﬁoggso 4.1 WO 2007/006688

60 PCT/EP2006/063846 53 1.7 173 2.3 251 2.1 54 2.5 174 2.6 252 2.3 k

76 55 7.9 175 2.5 253 7.7 58 12.3 176 14.8 254 1.9 68 6.9 177 6.9 255

14 694.31793.12562.4 715.6 57 3.1
o

5 Amide couphng according to general procedure I described hereinabove:
- Amine: 4-fluoro-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),
ES-MS m/e (%): 469.5 (M+H™).

10 Example 12
I'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-6-methoxy-3H-spiro[ 2-benzofuran-
1,4'-piperidin]-3-one

>
s

)

Amide coupling according to general procedure I described hereinabove:

15 - 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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722.91824.02583.71.71835.2259 2.6 7715.8 184 3.4 260 2.8 80

wf Aobasdsg 261 1.7 81 5.0 186 2.9 262 4.3 82 12.9 187 3.6 g6ddedositiossas

3.6 188 1.6 264 1.8 8510.2 189 1.7 26514 86 13.2 190 2.6 266 2.7 87
gs';]\%[gl ia(fg% 4 %%(aﬁ 192 2.4 268 0.07 94 4.1 193 2.1 269 1.0 99
M5 7514 4105 2.1 271 1.5 101 27.9 196 1.4 272 1.3
WO 2007/006688 61 PCT/EP2006/063846 102 25.1 197 3.0 273 1.1 104

1.3198 3.3 274 25.1 105 1 2.3 19F35p5135 7 106 0.4 200 5.8 276

12:Q (1%edzp 204 416, T 32 01086204 HB 2861 6.6,-309dido DB dlefruran-
28119.1 1100.82041.1 283£§,} 111@5@ 051.0284138.0 1122.0

206 0.5 The compounds of formuld’(H A8 Welra¥their pharmaceutically

usable acid addition salts can be used as medicaments, e.g. in the form

of pharmaceutical

2 ] N o

Amide couphing according to general procedure I described hereinabove:

- Amine: 5S-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),

ES-MS m/e (%): 481.6 (M+H").

Example 14
1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-7-chloro-3H-spirof 2-benzofuran-1,4'-
piperidin}-3-one

ff i
Lty
N ‘
0

o ¢
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 hereinatter),

- 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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preparations. The pharmaceutical preparations can be administered

woPiahe&:@sin the 5 form of tablets, coated tablets, dragdes, hafd-aid9efic3s46

gelatine capsules, solutions, emulsions oF suspensions. The

fdministiation, g0, howewen, 350 be effseiedrectally, e.g. i the form of
- AR jection solutions. The
Copounds gbforal po¢ad emd theibpharmebediioaly 143l e 26148 ddetidabromo-

$24$ CRPASREAERPERT VAN PR BLRUIGRIY IR HINPIYRRIC QU ERNE, 68,
egcw)len s for the 10 production of tablets, coated tablets, dragees and

GBS A RIRS A ctoR WM SRarEr Sridonpanbsrmgedicnapduran-1.4>
sipatitscit @rdiafsaliscbio cdnibe (i3¢d aH sudb@MCIpiEnias e.ghiar dalbdetss-MS
Q%Q%gmqmgesatine capsules. Suitable excipients for soft gelatine
capsules are e.g. vegetable oils, waxes, fats, semi- solid and liquid polyols
etc. 15 Suitable excipients for the manufacture of solutions and syrups are
e.g. water, polyols, sacelBpssalG ik EMW0
2007/006688 62 PCTIEEP2006/06884m p&uitable excipients for injection

. ﬁgﬁ?&ﬁ F@ié -c‘r’l"%ﬁ5-%'88;219'?H9&'&(8!%-358&%’&%‘?%‘*?94?& %ﬁé?H—spiro[Z—

nts for suppositories are €.g. natura ardene
waxes, fats, semi-liquid oetiguidrpaotydisrresimdréovsr, the
pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants,
salts for varying the osmotjeaxessur

antioxidants. They can al ‘@ [
substances. The dosage can-yé

All

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(9929606,

- Acid: 1-Benzyl-2-methyl- 1H-indole-3-carboxylic acid (described in example 1),
BS-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



10

15

15 temperatures are given in degrees Celsius. Example A Tablets of the
wdolleywnggomposition are manufactured in the usual manner:pfy-iaPIBss /063846
Active substance 5 20 Lactose 45 Corn &tarch. 15 Microcrystalline

cellulose 34 Magnesium stearate 1 Tablet weight 100 25 Example B
Capsules of the following composition are manufactured: ma./capsule WO
20071006688 63 PCT/EP2006/063846 Active substance 10 Lactose 1.55
Corn starch 30 Talc 55 Capsule fill Weight 200 The active substance,

composition are manufactured m=su. Actlve s@bstance 15 Suppository
mass 1285 O

Amide coupling according to general procedure I described hereinabove:

- Amine: 3H-spiro{ 2-benzofuran-1.4"-piperidin|-3-one prepared as described in f Org.
Chem, 1976, 41, 2628,

- Acid: 6-chloro-1H-indole-3-carboxylic acid {described in example 5),

ES-MS m/e (%): 381.4 (M+H").

Example 17
1'-[{6-chloro-1H-indol-3-yl)carbonyl]-6-methoxy-3H-spiro[ 2-benzofuran-1.4'-
piperidin}-3-one

ol O

HN

Amide coupling according to general procedure 1 described hercinabove:
- Amine: 6-methoxy-3H-spirof 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-MS m/e (%): 411.4 (M+H").

Example of compounds of formula (I-¢)
Example 18




15 Total 1300 The suppository mass is melted in a glass or steel vessel,

waneadhrgoughly and cooled to 45C. Thereupon, the finely pawdesae/os3s46

10

15

actlve substance is added thereto and ~stftred until it has dlspersed

y |xt |nt itor )
S|ze e{o el“%le suppos or| s)agruet{ e}?1 removgeigl?ro f7h eoemommn

20 packed individually in wax da%)eI?IOﬁIWemdFMneEXAMPLES Examples
of compounds of formula (1-a) Example 1 I'-[(1-ben
zy]-2-methyl-IH-indol-3-yl)carbonyl] spiro [in dene- 1,4'-p iperidin el WO
2007/006688 64 PCT/EP2006/063846 N O N Amide coupling according
to general procedure | described hereinabove: - Amine:
spiro[indene-1,4'-pipefidinelprepared &s described in J. Med. Chem.
1992, 35, 2033, 5 - Acid: H-indole- 3-carboxylic acid
(the preparation of which is=deg einaffg r) ZS iIMS m/e (%)
433.5 (M+H"). 1 -Benzyl- 2- mgj dyli

stirred solution of 0.50 g (3.10 mmol) 2-methyl-'#H-indole- 3-carboxylic
acid 10 (described in .LMeterocyclic Chem. £977, 4, 1123) in 5 ml DMF
was added 0.27 g (6.75 mmol) of NaH (60% in oil). ®he 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 Na2S0O4 and concentrated in vacuo.

SRR g iTERNES aasrelPIeBE ey ]-deprEffgl hereinabove:
1Kmindolen3sqasroxylis agieth vi-3H- spiro] 2- benzofuran-1,4"-piperidin]-3-one

prepared as described in W0O9929696;
- Acid: 6-chloro-1H-indole-3-carboxylic acid (described in example 5),
ES-MS /e (%): 409.4 (M+H™).

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

Amide coupling according to general procedure 1 described hereinabove:



Example 2

Wd‘ﬁ@;,bmgyl-z-methyl-lH-indol-3-yl)carbordl%/l]-2,3-dihyd rospiropifydemaotdeisac

10

15

piperidine] 0 N 20 Amide coupling according to general procedure |
describ erei ove: GO 2007/006688 65 PCT/EP2006/063846 - .. ..
A 3 e o e SRR fgperived 0
WEa1 0. 1992, 35, 2033, - Acid: 1-Benzyl-2-methyl-IH-indole-
Sagarbeyiic-acie (ARRANDLE.ID Sx AP RIS I  ERIMB VR PI 4355
}%glgé#ﬂ. 50%)('%5,?'6 gfl';g;-benzyl- IH-indol-3-yl)carbonyl] spiro

AN A BinEriditéf 8N Amide coupling according to general
procedure | described hereinabove: - Amine: spiro[indene-1,4'-piperidine]
prepared as described in J. Med. Chsampio89, 35, 10 2033, - Acid:
ERENRY- L '(@gﬂigﬂﬁlﬁf&@%ﬁl@w%&ﬁ@ﬁﬁ] epgration fMleRi®in-1.4'-piperidin]-
described hereinafter), ES-MS We (%): 419.4 (M+H+). 1 -ben zyl- 1 H -in
dole- 3- carboxylic acid 15 To a stirred’$8\tition of 0.50 g (3.10 mmol)
1H-indole-3-carboxylic acid in 5 ml 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 mrnol) of benzyl bromid was added. The mixture was stirred an
additional hour and then po Y ter and extracted with ethyl
acetate. The combined 074 phaseg were dried auet Na2S04 and

Vol d ‘i;li:la

0.61 g (78%) of

Amide coupling according to general procedure 1 described hereinabove:

- Amine: 6-chloro-3H-spiro{ 2-benzofuran-1,4'-piperidin]-3-one prepared as described in
EP722941,

~ Acid: 6-chloro-1H-mndole-3-carboxylic acid (described in example &8),

ES-MS m/e (%): 4153 (M").

Example of compounds of formula (1-g)

Example 21
(RS,SR)-1'-[{1-benzyl-2-methyl- 1H-indol-3-ylhcarbonyl]-3',5'-dimethyl- 3H-spiro[ 2-

benzofuran-14'-piperidini-3-one




a white solid. ES-MS m/e (%): 250 (M-H+). Example 4

wd 1bZ7igsky!-1H-indol-3-yl)carbonyl]spiro[indene-1,4'-piperidingd-¥@-006/063846
2007/006688 66 PCT/EP2006/063846 NZ-NH O Arnide coupling

rdin eneral ro edure | descrl E rein ine:
R e e P e e LR B R, 1002,
35}712(1331153 BEE)- 25 Meﬂmbtﬂmﬂﬁtﬂb{@ﬂ){cbtbmxylﬁ’@ramd Preparediak 3-one

gﬁ%ﬁ{ﬂp@ggﬁe‘lﬂﬁ%ﬁ@w@@m 1977, 14, 1123, FS-MS m/e (%):
M+H' )l Example 5

rfBLHidren .%dBP@bgh%‘éaf%ﬂ&mém?& et dsisatnath) cedmIeHR

5 [9-AMRige0CGHpltTg.a¢adrdiriy to general procedure | described herein
above: - Amine: spiro[indene-1,4'-piperidine] prepared as described in
JMed.Chem. 1992, 35; mggl:%ges ﬁ@&n@&h’ﬂ@%ﬂﬂﬁ'ﬁ@?ﬁﬁ ?arboxyllc acid
(the preparation of which'is’described 15 hereinarter), ES-MS m/e (%):
363.4 (M+H"). 6-chloro- | H-in dole- 3-car o lic acid WO 2007/006688
67 PCT/EP2006/063846 Using a p%ﬁf‘é escrlbed in Z Med. Clt.ein.
1991JB&Eleﬂbﬁ?ﬁe@lql(@f@éiﬁdnhﬂab)mﬁibonyl ]-3H-spiro{2-benzofuran-1,4'-

piperidin]-3-one

7 [ N

10
Amide coupling according to general procedure I described hereinabove:

- Amine: 3H-spirof 2-benzofuran-1,4'-piperidin}-3-one prepared as described in J Org.
Chem. 1976, 41, 2028,
- Acid: 1-Benzyl-2-methyl- 1H-indole-3-carboxylic acid (described in example 1),

15  ES-MS m/e (%): 451.6 (M+H").

Example 23
T'-[(1-benzyl-2-methyl- 1H-indol-3-ylcarbonyl}l-5-fluoro-3H-spirof 2-benzofuran-1,4'-
piperidin}-3-one



6-chloro-IH-indole was prepared 5.809(64%) of

wo-Bhamasdkt-indole-3-carboxylic acid as a Ilght brown solid. ESeMEMY®I6/063846

5

10

15

(%): 194 (M-H"). Example 6 5

1'-[(6-chloro-IH-indol-3- yI)carbonyI]-Z,3-d|hydrosp|ro[|.ndene-1,4'-p|per|d|n
e] CI,H. N. Amide coupling according to general procedure | described
hereinabove: - Amine: 2,3-dihydrospiro[indene-1.,4'-piperidine] prepared
as described in J.Med.Chérms 199235 2033, 10 - Acid:
6-chloro-1H-indole-3-carlyo acid-tdeseribed i ipexs mpte 5), ES-MS m/e
(%): 365.4 (M+H"). Examples of gompo nds 0f 6 a (I-b) Example 7
1'-[(1-ben zyl-2-methyl-1H-ingol-3~y ethylsulfonyl)-1,2- 15
dihydrospiro[indole-3,4'-pipeNdine] O \ RNSIiO"ON 0 WO 2007/006688 68
PCT/EP2006/063846 Amide goupiing according & general procedure |
described hereinabove: - AmiR
1-(methylsulfonyl)-1,2-dihydrospiro[indole-3,4'-piperidine] prepared as
described in Tetrahedron, 1997, 53, 10983, - Acid: 1-Ben
zyl-2-methyl-IH-indole-3-carboxylic acid (described in example 1), 5
BH-Scovpli{®e icodAm V) ek aoplel 8re T described hereinabove:

é#{?ﬁg%ﬁ{i]ﬂ(ﬂéﬂd%l;’ oﬁ)%eg}%? Hiril' ?éfj ;%8381 %'Q)%%'Srg’pﬁl gdper ce(,rlhcd in
W02001014376,

- Acid: 1-Benzyl-2-methyl- 1H-indole-3-carboxylic acid (described in example 1),
ES-MS m/e (%): 469.6 (M+H").

Example 24
1'-({6-chloro-2-[(4-methylpiperidin-1-yhcarbonyl}-1H-indol-3-yl jcarbon yl)-5-fluoro-
3H-spiro{2-benzofuran-1.4'-piperidin]-3-one

O
F
o
N
Gi ©
7N,

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 ml) 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 ag. NaOH 2N. The resulting brown precipitate
was collected by fltration and dried over night in a vacuum oven (50°C). The title

compound was obtained as light brown sohd, 2.05 g (77%).
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20

25

30

35

HN \ I 10 Amide coupling according to general procedure | described

wdRiPiaRaye: - Amine: 1,2-dihydrospiro[indole- 3,4™-piperidingl PraRag6 RSs4s

described i in Tetrahedron 2004,60,48754878, - Acid:
- -'o Ic d (a (?Cirlb%dlln 1:example 5), ES-MS We
Tq@smmmaﬁmgmmmmamm@b)oaﬂa@hwm 2-tihydtodpiofintielec g pixylic acid
&m%@&%‘é’g %QQZ’&Q@Q%@%&QT@?%@’Q@%&L& NMaCi N Hilhy1o-

Amide cou according to general procedure | described hereinabove: -

%ﬁ%@%@ RSSOt o SINHiIkHAth 3 dreh sl cmr juyd Ad i+
(nemargear@@maaﬂmrﬁ@ms?mamw mmmmm&mthm at RT. The

(%éplgoﬁl F)‘%%Xé’x iGacd (da%%c{h%%q 8 & 1&&1 u uste'&‘ § \)/a(ger and

xamples o compoun T formula xam e
wa:f{lgb@yf@nghﬁ@ﬂapp The ph of the aqueous phase was dd}l} sted to 3 by addition of

au}' I’]@'T&‘)ﬁ)ﬁﬁﬂ?@ﬁbﬂh@c@'@i@f@:@d ~sRitgiRnenzofambifed organic phases were
(PIP %régj\;&] 8 Q& am? conccmmied in vacuo to afford 15 mg (14%) of 6-chloro-1H-

indole-2,3-dicarboxylic acid 2-ethyl ester as a light yellow solid.

¢) 1H-indole-2-carboxylic acid, 6-chloro-3-[(5-fluoro-3-oxospirolisobenzoturan-

1(3H) 4 -piperidin]-1"-vDcarbonyl]-ethyl ester

Amide coupling according to general procedure 1 described hereinabove:

- Amine: 5-fluoro-3H-spirof 2-benzofuran- 1,4'-piperidin}-3-one prepared as described in
W02001014376,

- Acid: 6-chloro-1H-indole-2,3-dicarboxylic acid 2-ethyl Ester (the preparation of which

1s described hereinafler),

d) 6-chloro-3-[{5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran-1 4’ -piperidin}-1'-
yDearbonyl]-1H-indele-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]- I'-yl)carbonyl}-, ethyl ester in
EtOH (150 ml), was added an aqueous solution of LiOH (7.8 ml, IM). The resulling
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 CH2Cl,, and the
combined organic phases were dried over Nap,SO4 and concentrated in vacuo to afford
1.42 g (72%) of 6-chloro-3-[(5-fluoro-3-ox0-1"H,3H-spiro[ 2-benzofuran-1.4'-
piperidin}-1'-yhcarbonylj- 1H-indole-2-carboxylic acid as a white solid.

e} 1'-(i{6-chloro-2-[(4-methvipiperidin- 1-vi}carbonvyi]- 1H-indol-3-vllcarbonvl)-5-

fluoro-3H-spirol 2-benzofuran- 1.4 -piperidin]-3-one

Amide coupling according to general procedure 1V described hereinabove:
- Amine: commercially available 4-methyi-piperidine,
- Actd: 6-chloro-3-[(5-fluoro-3-oxo-1"H,3H-spirol 2-benzofuran-1,4"-piperidin}-1'-

yhcarbonyl]-1H-indole-2-carboxylic acid (described in step d hereinabove),



N Amide coupling according to general procedure | described

waSieinRRsNe: - Amine: e PCT/EP2006/063846
6-chloro-3H-spiro[2-benzofuran-1,4"-pipefftiin]-3-one prepared as

ibed in_ 15 patent application EP722941, - Acid: I-Ben
g&ﬁ%fﬁ%ﬁﬁ%@ﬁ%@arbowﬁc acid (described in example 1),
ES-MS m/e (%): 485.5 (M+H"). WO 2007/006688 70
PCT/EP20061063846 Example Il. Example 25
1"[(1'@Qﬂ'ﬁbfhﬂ‘.ﬂ?ﬁlﬂhU#o"ﬂ@i@‘b’ﬁ?@lfﬁguﬁtﬂ'éﬁ)ﬁ@féhlrﬁl?l@[ﬁrﬁ@mm[-1’~
zofuran -1,4'- piperidin]-3-one F O O N O N 5 Amide coupling according
to general procedure | JeSER08Y i fLiHuIEG e cRhfpanide
4-fluoro-3H-spiro[2-benzofuran-1,4'-piperiding3-one prepared as
described in EP722941, - Acid:FiBengyl-2{methyl- IH-indole-

3-carboxylic acid (described in exa S-MS m/e (%): 469.5
(M+H"). 10 Example 12 1'-[(1-ben

[,4'-piperidin]-3-one 0 O 00 Amide couptirg,according to general
procedure | described hereinabov
|

Amide coupling according to general procedure 1V described hereinabove:
- Amine: commercial available ammonium hydroxide,
- Acid: 6-chloro-3-{(5-fluoro-3-oxo0-1"H,3H-spiro{ 2-benzofuran- 1,4'-piperidin]-1'-
yhearbonyl]-1H-indole-2-carboxylic acid {described in example 24),
10 ES-MSm/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'-yhcarbonyl]- 1H-indole-2-carboxamide

O
F
(L

— e,
Cl \ /\

N
H

S

|

NH

15 Amide coupling according to general procedure I'V described heretnabove:
- Amine; commercially available N1, N1-dimethyl-ethane-1,2-diamine,
- Acid: 6-chloro-3-[(5-fluoro-3-oxo-1'H,3H-spirof 2-benzofuran-1,4"-piperidin}-1'-
yhecarbonyl]-1H-indole-2-carboxylic acid {described in example 24),



10

15

15 - Amine: 6-methoxy-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one
wptepasesas described in EP722941, - Acid: 1-Benzyl-2-metlayly iPio6i0d€3546

3-carboxylic acid (described in examplé ?L‘?"\NO 2007/006688 7]

.y 00610 -MS an/e (%): 481.4 (M+H+). Example 13
Eg[l(\{%%ﬁ’zy ?é’-gn?g@ﬁ -indol-3-yl)carbonyl]-5-methoxy-3H-spiro[2-benzo
furan- 1,4'-piperidin]-3-one (C NQ 0_o 5 Amide coupling according to
general procedure | described herefiaBWIE2/ Amine:
§-netiob 3 3-gapeeiZHhenzofuran+t 4Hpipedicinl-3iond piepasetlago-3H-spiro[ 2-
described in EP722941, ; Acid: i—Lf';B%”{%"'izémﬁth I3H-indole- 3-carboxylic
acid (described in exampPerl), Yo ESMETTTe (1‘%% 286 (M+H+).
Example 14 1'-[(1-ben zyl-2-methyl-1H-indol-3-yl)carbonyl] -7-chloro- 3H
-sp ire [2-benzofuran-1,4'- piperidin]-3-one 0 c o 15 Amide coupling
according to general pregedure | described hereinabove: - Amine:
7-chloro-3H-spiro[2-benzdfurah: 14 =pjperidin]-3-one (the preparation of
which is described hereing
1-Benzyl-2-methyl-1H-ind
ES-MS m/c (%): 485.5 (¥
PCTIEP2006/063846 F

Amide coupling according o general procedure I'V described hereinabove:

- Amine: commercially available piperazine,

- Acid: 6-chloro-3-[(5-fluoro-3-oxo-1H,3H-spiro[ 2-benzofuran-1,4'-piperidin}-1'-
yhcarbonyl}-1H-indole-2-carboxylic acid (described in example 245,

ES-MS m/e (%):511 (M+H™).

Example 28
1'-{[6-chloro-2-(morpholin-4-ylcarbonyl}-1H-indol-3-yllcarbonyl }-5-fluoro-3H-

spiro[2-benzofuran-1.4"-piperidin]-3-one

Amide coupling according to general procedure IV described hereinabove:

- Amine: commercially available morpholine,

- Acid: 6-chloro-3-[(5-fluoro-3-oxo0-1'H,3H-spiro[ 2-benzofuran-1,4-piperidin]-1'-
yhcarbonyli-1H-indole-2-carboxylic acid (described in example 24),



7-chloro-3H-spiro[2-benzofuran-1,4'-piperidin1-3-one Following the
wogsnesmbpocedure described in J.0rg.Chem. 1976,41, 2628, #tOnkp2006/063846 -
2-bromo- 3-chloro-benzoic acid (the pr“eéér"ation of which is described in
0) and 1-benzyl-piperidin-4-one was prepared
-ch o%ﬁ@sﬁbgi?oz[ﬁ"{éﬁnguran-lﬁ 5 piperidin]-3-one, after debenzylation
(Pd/C, H2, MCcOH/HC1), as a white solid. ES-MS m/e (%): 238.7 (M+H+).
Example of compounds of formula %ﬁ@‘j‘ﬁ&&%ple 15 (SS,RR)-1.-[(1-ben
zy|-2-méliltyleH3-[nslaladnyd) arbenyil; 3EE ysliro gy 3kfspino [24' Jlperidin]-1'-
benzofuran-1,4'-piperidin]-3z0Re ;)\ / N, v mi upling aceording to
general proced |Be£?I ggﬁ%ﬁd%&%#%%\%ﬁ%%?ﬁgcgb(g(aml ¢
(SS,RR)-3',5'-dimethyl-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one
prepared as described in W09929696, 15 - Acid: I-Benzyl-2-met]
yl-IH-indole-3-carboxylic Seig (etmscyibed in example 1), ES-MS m/e (%):
479.6 (M+H+). Examples of i Q
1'-[(6-chloro-I H
-indol-3-yl)carbonyl]-3H-sp benzofuran-L,4'-piperidin]-3-one WO
2007/006688 73 PCT/EPZ0067063844 \\I\f H. NYYO Amide coupling
according to general procedure | des efedihabove: - Amine:
3H-spiro[2-benzofuran-1,4'-piperidin]-3=ent prepared as described in |
Org. Chem., 1976, 41, 2628, 5 - Acig: 6-chloro-IH-indole-3-carboxylic acid
(described in example 5),

Lh

Amide coupling according to general procedure IV described hereinabove:
- Amine: commercially available dimethylamine,
- Acid: 6-chloro-3-[(5-fuoro-3-oxo- I'H,3H-spiro| 2-benzoturan-1,4'-piperidin}-1'-
ylycarbonyl]-1H-indole-2-carboxylic acid (described in example 24),
10 EBS-MSm/e(%): 471 QM+H").

Example 30
tert-butyl {2-[( {6-chloro-3-{(5-fluoro-3-0x0-1"H,3H-spiro[ 2-benzofuran-1,4'-
piperidin}-1'-ylcarbonylj-1H-indol-2-yl jcarbonyl)aminoJethyl jmethylcarbamate

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'-
yhcarbonyl]-1H-indole-2-carboxylic acid (described in example 24),



ES-MS rn/e (%): 381.4 (M+H'"). Example 17

wd 4467abdese-1H-indol-3-yl)carbonyll-6-methoxy-3H-spiro[2-bengotgabeds hs3846

10

15

piperidin]-3-one C1 01 HN O O 10 Amitie ‘coupling according to general

f i reinabove: - Amine:
6-metho§%ﬂ§%jﬁ-§%ro Zfﬁgn%ofuran-l,4'-piperidin]-3-one prepared as
described in EP722941, - Acid: 6-chloro-IH-indole-3-carboxylic acid
(described in example 5), 15 FS-M&#1Bio8): 411.4 (M+H"). Example of
SaiipouI sl afifogide (- dexatnple-181VWO-2P0F{00a688ddan - 1,4’ -piperidin]-1'-
PCTIEP2006/063846 Nearbonvil-1H indole-2-carhoxamide
(RS,SR)-I'-[(G-chIoro-Iﬁ'—?nﬁlol-éi-{/ﬂ)carbony -32,g%?méfﬂy?—%H-spiro[Z-benz
ofuran 1,4'-piperidin]-3-one HN O C O Amide coupling according to
general procedure | described hereinabove: 5 - Amine:
(Ir,3'R,5'S)-3',5'-dimethyl<dH-spiro[2-benzofuran-1,4'-piperidin]-3-one
prepared as described in WP9929696) - Acid; 6-chloro-IH-indole-
3-carboxylic acid (describeg mples ES-MS We (%): 409.4
(M+H+).

Cl

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'-
ylhcarbonyl}-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-yDhearbonyl]-1H-indol-3-yl jcarbonyl)-5-fluoro-
3H-spirof2-benzofuran-1.4"-piperidin]-3-one

HO
: ~ 0

\
NH N\

Ci

Amide coupling according to general procedure IV described hereinabove:

- Amine: commercially available 1-methyl-piperazine,

- Acid: 6-chloro-3-[(5-fluoro-3-ox0-1"H,3H-spiro[ 2-benzofuran-1,4"-piperidin}-1'-
yhcarbonyl]-1H-mndole-2-carboxylic acid (described in example 24),



10 Examples of compounds of formula (I-c) Example 19
wd 2lEr6Mes9-IH-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[2-benzofrarshdhsRiBss46
eridin] 3-one CINF HN O O 15 Amidé%ﬂpling according to general

gg%%%&e@%&%{fxmabove: WO 2007/006688 75
/ - Amine:

5-fluoro-3H-spiro[2-benzofuran-'1,4'-piperidin]-3-one prepared as

described in W0200101.4376, - Adid®8R¥18ro-1.H-indole-3-carboxylic acid
(depedhre drayapepieid) ] - REMemiel Yoy 39934y(Masbidry] bExarnpIBr2piro[ 2-
6-ch|oro-|'-[(6-ch|oro-|H-i%dglg;alllgi%a}rlbégp iggﬂi—é—ls|cjwi_rﬂ)2n-(ti)enzofuran-l,4'-pip
eridin]- 3-one N HNO O rr{ld[e coup’linga/ SEordl g 10 general procedure |
described hereinabove: 10 - 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), e (%):415.3 (M"). Example of
compounds of formula (I- N 2°
== N
N\

F

Cl

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'-
yhcarbonyl]-1H-indole-2-carboxylic acid (described in example 24),
10 ES-MSm/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-54"-piperidin}-7-one

15 Amide coupling according to general procedure 1 described hereinabove:
- Amine: TH-spirof furo{3.4-f]{ 1.31benzodioxole-5.4'-piperidin]-7-one prepared as
described in DE2458176A1,
- Acid; 1-Benzyl-2-methyl- 1H-indole- 3-carboxylic acid {described in example 1),



15 Example 21

wd R ARddkd (1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-3',5'-dipgath: &td & g4

10

i5

iro[2 benzofuran-1,4'-piperidin]-3-one \" RFO 0 WO 2007/006688 76
RCI/EP2006/0 ; {de coupling according to general procedure |
BETET WA A
(Ir,3'R,5'S)-3',5'-dimethyl-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one

prepared as described in W099296598* 1 RlgidS 1-Benzyl-2-methyl-Ifl-in

BlE- dreatbapyicacid (descrbadp-exampiesd) ] B 5pM3inle (VA 81]- 1H-
(M+H+). Examples of compoun squ l;ﬁrmula (I_-ci Example 22 1'-[(1-ben
zyI-2-methyI-IH-indol-3-yl)car16}or?yl]-§l Psl&?gfﬁ%l Hzofuran-1,4"-
piperidin]-3-one \~'N O 10 Amide co Iing according to general

procedure | described hereinabove: - Apdige:

15 ES-MS m/e(%): 451.6 (M+H"). Example 23 1'-[(1 -ben
zyl-2-methyl-IH-indol-3-yl)carbonyl]-5=f 8
piperidin]-3-one WO 2007/00668

To a stirred solution of 100 mg (0.26 mmol) of 1'-[(6-chloro- 1H-indol-3-yl)carbonyl]-
3H-spirof 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
0il). The mixture was stirred at RT for 30 min. and then 35 mg ((3.26 mmot) 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 Na,SO; and concentrated in vacuo. Flash chromatography (CH2Cly/MeOH, 99:1;
Si0») afforded 48 mg (29%) of 3-{6-chloro-3-[(3-oxo0-1'H,3H-spiro| 2-benzofuran-1.4'-
piperidin]-1'-yl)carbonyl}-1H-indol-I-yl}propanenitrile as a light yellow solid.

ES-MS m/e (%): 434(M+H™Y).

Example 36
4-{6-chloro-3-[(3-oxo-1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-yl)carbonyl]-1H-

indol-1-yljbutanenitrile



10

15

N F O O Amide coupling according to general procedure | described

whesemabge: - Amine: 5-fluoro-3H-spiro[2-benzofuran-1,4'-piperidigbdOnes4s

prepared as described in W0200101437§%5,‘5 - Acid:
1-'Benzyl-2-methy]-1H-indole-3-carboxylic acid (described in example 1),

nyl]-1H-indol-3-yl]carbon
idin]-3-one O FO NO CI\

15 ph was adjusted to 7 by careful additiory of ag. NaOH 2N. The resulting
brown precipitate was collected by filtratijioh and dried over night in a
vacuum oven (50'C). The title

==
N

To a stirred solution of 100 mg (0.26 mmol) of 1'-[{6-chloro-1H-indol-3-yl)carbonyl}-
3H-spirof 2-benzofuran- 1,4'-piperidine]-3-one (the preparation of which has been
described in example 16) in 5 ml DMFEF was added 11.5 mg (0.28 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 NaSOs
and concentrated in vacuo. Flash chromatography (CH;Cly/MeOH, 99:1; SiG;) afforded
69 mg (59%) of 4-{6-chloro-3-[(3-0x0-1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1"-yI)
carbonyl]-1H-indol-1-yllbutanenitrile as a light yellow solid.
ES-MS m/e (%): 448(M+H™).
Example 37
{6-chloro-3-[(3-oxo-1"H,3H-spirof 2-benzofuran-1,4'-piperidin}-1'-yl)carbonyl-1H-
indol-1-ylacetonitrile

cl 7\

/
N

To a stirred sohation of 100 mg (0.26 mmel) of I'-{(6-chloro-1H-indol-3-yl)carbonyl]-
3H-spiro[2-benzoluran-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 mmoly NaH (60% in

oil). The mixture was stirred at RT for 30 min. and then 31 mg (0.26 mmol) of bromo-



compound was obtained as light brown solid, 2.05 g (77%). WO
w7 /006688 78 PCT/EP2006/063846 h) 6-Chloro- | H- in d@lesZ:8:005/063846
dicarboxylic acid 2-ethyl ester To a solutidh of 0. 104 g (0.413 mmol) of

e &g\%ﬁ%ﬁ%glydﬁé Fl"g aqo) %@ré’@f %&P&dﬁfg i ‘?h%t?ﬁéﬂ 'E‘z‘xﬁ‘éﬁ&%fwater

tert H20 (5 i was a utene
wilowEadlsheHon srnscbe mbiag argoi Mmycamﬁmmpm 2250,

{089 0e: R AR AN ORI Wae éﬁrmhaiﬂgeathmMﬂﬁlrnaﬂ mem atd 58 mg

nlc nts w, moved, and then AuUeous S tion

O RS S s R e Fo AL T GRR  ous
5 phebwal ddjustdel tb @ logetdiivnasfa fgh HENNN, %thd the product

extrastrd i E#)0G. T combined organic phases were dried over
Na2S04 and concentrated in vacuo to afford 15 mg (14%) of 6-chloro-IH
10 indole-2,3-dicarboxylic acid 2- et@/{I estisréaﬁf a light yellow solid. c)
1H-indole-2-carboxylic acid,
B2cliiard B (B-flGores3tdk3shirplisdbérnofdvann- 1,4 -piperidin}-1'-yhcarbonyl]-1H-
[(3H),4'-piperidin)-I' yI)carbqu&eﬂ*&}{q@ﬁt@ﬁmﬁi@lﬁpupllng according to
general procedure | described hereinabove: 15 - Amine:
5-fluoro-3H-spiro[2-benzofuran-1,4'-pip |d|n] -3-one prepared as
described in W02001014376, - ACId 6 " R|oro- 1. H -in dole- 2,3-

1M). The resulting 25 white suspension wag stirred at 80C overnight,
cooled to RT, and then poured in 500 ml aq, HCI (1N). The product was
extracted with 3 times 500 ml of CH2CIZ, and combined organic

ases re drled o er Na2 O4 and concentr in vacuq to affor
DA o Rl T ANG IO U

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-

10

15 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 NapSO,
and concentrated in vacuo. Flash chromatography (EtOAc/Hx, 2:1; SiO) afforded 54 mg
(34%) of 2- {6-chloro-3-[(3-ox0-1'H,3H-spiro[ 2-benzofuran-1.4'-piperidin}-1'-yl)
carbonyl]-1H-indol- 1-yl}propanenitrile as a light yellow solid.

20 HES-MSm/e (%): 434(M+H").

Examples of compounds of formula (I-d)

Example 39
1'-[(1-benzyl-2-methyl-1H-indol-3-yhcarbonyl]-3H-spiro[2-benzofuran-1,4'-
piperidine]



10

15

piperidin]-I'-yl)carbonyl]-IH-indole-2-carboxylic acid as a white solid. 30 ee)

wolsl§6ralqeo-2-[(4-methylpiperidin-1-yl)carbonyll-| H-indol-3-yl};@f%94}w6-g338 46

fluoro-3H-spirol2-benzofuran -1,4'-piperidlih)-3-one Amide coupling
according to general procedure 1V described hereinabove: - Amine:
commercially available 4-methyl-pipefiding, 35 - Acid:
6-chloro-3-[(5-fluoro-3-oxo-I'H,3H-sfa benzofuran-1,4'-piperidin.]-1'-
yl)carbonyl]-1H-indole- 2-carboxylic acid (described in step d
hereinabove), WO 2007/006688 79 P2006/063846 ES-MS We
(%): 525 (M+H'") Example 25 :
6-chloro-3-[(5-fluoro-3-oxo0-1'H,3H-sp enz(%)furan-1,4'-piperidin]-1'-
yl)carbonyl]-IH-indole-2-carboxamide O F@ O CI\/tO NH 5 NH2
Amide coupling according to generdlproeagure IV described hereinabove:
- Amine: commercial available a oxide, - Acid:
zofuran-1,4'-piperidin]-1'-
yl)earbonyl]-1H-indole-2-carboxylic acid (degscribed in example 24), 10

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: 1-Benzyl-2-methyl-1H-indole-3-carboxylic acid (described in example 1).
ES-MS m/e (%):437.5 (M+H™).

Example 40
1'-[(1-benzyl-2-methyl-1H-indol-3-yhcarbonyl]-6-chloro-3H-spiro} 2-benzofuran-1,4'-
piperidine]

O
cl
o
/

Amide coupling according to general procedure I described hereinabove:

- Amine: 6-chloro-3H-spiro[ 2-benzofuran-1,4"-piperidine] prepared as described in
W02004004714,

- Acid: 1-Benzyl-2-methyl-1H-indole-3-carboxylic acid (described in example 1)
ES-MS m/e {%): 471.3 (M+H").



6-chloro-N-[2-(dimethylamino)ethyl]-3-[(5-fluoro-3-oxo0-1'H,3H-spiro
WO[2efyEenpo8dran- 1,4'-piperidin]—I'-yI)carb(_)%l]_-lH-indole-2-earbﬂi<maﬂ®€363846

OO GI_C/O N H4 NH 15 Amide coupling according to general

procedure IV described hereinabove: - Amine: commercially available NI,

NI-dimethyl-ethane-l,2-diamine, - Acid:

6-chloro-3-[(5-fluoro-3-ox0-1'H,3H-SBAsEnzofuran-1,4"-piperidin]-1'-

yDarbomy}- 2Huictiddlé2icéwboxyllcaabich (e Sesibed irs Exgpnple 24 MW@ an-1,4"-

2007/006688 80 PCTIEP2006/O6C’;§#6e Eﬁl S We (%):513 (M+H'-).

Example 27 1'- {[6-chloro-2-(piper d Ty carbon yl)-1H-in dot-3-yl]

carbonyl j-5-fluoro-3H-spiro[2- benzofuran-1,4'-piperidin]-3-one O 00 N

N FA\NH N CI5 Amide coupling according to general procedure IV

described hereinabove: - Amine: commercially available piperazine,

Amide coupling according to general procedure 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
V'-[{1-benzyl-5-methoxy-2-methyl-1H-indol-3-yljcarbonyll-3H-spiro{ 2-benzofuran-
1,4 -piperidine]

15 Amide coupling according to general procedure I described hercinabove:
- Amine: spirofisobenzofuran-1(3H) 4 -piperidine] prepared as described in 1 Org.
Chem. 1976, 41, 2628,



- Acid:

wO26MRR 33l (5-fluoro-3-oxo-1'H,3H-spiro[2-benzofuran-1,4'-pipe+cilbse o63846
yl)carbonyl]-1H-indole-2-carboxylic acid ¥described in example 24), 10

ES-MS m/e (%):511 (M+H+). e2 ) . .
T T (BT AT bRy B A e esbylfie (commerciatly
yipibadliaoro-3H- spiro[2-benzofuran-1,4'-piperidin]-3-one oaN O F/\ NH
BGhiSAMige. aaupling ageprding to general procedure IV described
hereinabove: - Amine: commercially available morpholine, - Acid:
6-chloro-3-[(5-fluoro-3-oxo-I'H,3H-spiro[2-benzofuran-1,4'-piperidin]-I'-
yl)earbonyl]-l.H-indole- 2-carboxy|icEé?: p%e%éribed in example 24), WO

5 2007005688181 BCTHEP2DQEI06B840 | BE-MEr nie et y&b2afMi-H-giperidine]
Example 29 6-chloro-3-[(5-fluoro-3-oxo- I'H,3H-spiv 0
[2-benzofuran-1,4'-piperidin]-I'-
yl)carbonyl]-N,N-dimethyl-IH-indgle-2
Amide coupling according to general gr
- Amine: commercially available dime¢thylan
6-chloro-3-[(5-fluoro-3-oxo-I'H,3H-sp L\I

-earhoxamide OONoON F\NH CI
edure IV described hereinabove:
ine, - Acid:
nzofuran-1,4'-piperidin]-1'-

()

=
© H

S

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,

10 - Acid: 2-Methyl-1H-indole-3-carboxylic acid (described i JHeterocyclic Chem. 1977, 14,
1123),
ES-MS m/e (%): 347.3 (M+H™).

Example 44
I'-[(1-benzoyl-2-methyl-1H-mdol-3-yDearbonyl]-3H-spiro[ 2-benzofuran-1,4'-
15 piperidine]

To a stirred solation 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
20 was stirred at RT for 30 min. and then 19 mg (6.13 mmol) of benzoyl chloride was added.



yl)carbonyl]-IH-indole-2-carboxylic acid (described in example 24), 10

woBsMBdaue (%0):471 (M+H+). Example 30 tert-buty! PCT/EP2006/063846

10

15

20

{2-[({6-chloro-3-[(5-ﬂuoro-3-oxo-1'H,3H‘-§)&ro[2-benzofuran-1,4'-
iperidin]-1'-ylcarbonyl]-1H-indol-2-yl}car Daminolethyl S
s o R BRI RO REISARRIE wigptng oxraced

withettiriged gentraloprobthdreride pbdbsdieereifiabover Nasithend

SHRRE A, AURIBDIE (S AIROGIAYH - PR MCRIERNI GRGTSG N RURY] (1-

ester, - Acid; X . L e
bersko- S ubs 8ok il Shapid St heRysh sy ofunipelidirgiperidine] as
ylcavesipl}-1H-indole-2-carboxylic acid (described in example 24), WO

2097400 66%2_3355{_@@@9996/063846 ES-MS mle (%): 599 (M+H)).
3

2
Example
6-chloro-N,N-diethyl-3-[(5-fluoro-3-0xo-I'H,3H-spiro[2-benzofuran-1,4'-piper
idin]-I'- yl)carbonyl]-1H-indole-2-carb&¥ARIf’ 0 0 0 F /\NH CI 5 Amide

tolplinghetardingielgefieral)procadineiVigesbibed-Berainaboveenzofuran-1,4'-
Amine: commercially available die“}%{i&%ﬁ%}

To a stirred solution of 40 mg (0.11 mmol) of 1'-[(2-methyl- 1H-indol-3-yl)carbonyl]-
3H-spirof 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 0il). 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 NaxSO; and
concentrated in vacuo. Re-crystallization in EtO afforded 45 mg (80%) of 1'-{[ 2-methyl-
1-{phenylsulfonyl)-1H-indol-3-yl]carbonyl}-3H-spiro[ 2-benzofuran- 1 4'-piperidine] as

white crystals. BS-MS m/e (%): 487.4 (M+HY),

Example 46
1'-{[1-(cyclohexylmethyl)-2-methyl-1H-indol-3-yl]carbonyl }-3H-spiro{ 2-benzofuran-
1,4 -piperidine]



- Acid:
w(B20ttona¢34 (5-fluoro-3-oxo-1'H,3H- splro[g benzofuran-1,4'-pipendigbdbs/o63s4e
yl)carbonyl]- 1H-indole-2-carboxylic acid ( escribed in example 24), 10
ES-MS mle (%): 498 (M+H"). Example 32
I'-({6-chloro-2-[(4-methylpiperazin-1- yI)carbonyI]
fluoro 3H- splro [2- benzofuran 1,4-p [

indol-3-yl)carbonyl)-5-

yI)carbon yI] IH mdole 2 -carbo
2007/006688 83 PCT/EP2006/06

.' acid (described in example 24), WO
846 ES-MS m/e (%):524 (M+H+).
Example 33 1'- {[6-chloro-2-(piperidis arbon yl)-11-I-indol-3-yl]carbon yl
}-5-fluoro-3H -spiro [2- benzofuran-1 peridin]-3-one 0N O No B F NH
Cl 5 Amide coupling according to genefal procedure IV described herein

above:
Following the general procedure II described hereinabove above with bromomethyl-

cyclohexane as electrophile; the title compound was obtained as white solid.
ES-MS m/e (%): 443.5 (M+H").

5 Example 47
1'-{{1-(3-fluorobenzyl}-2-methyl- 1H-indol-3-yl]carbon yl}-3H-spiro[ 2-benzofuran-1,4'-
piperidine]

Following the general procedure I 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™M).

Example 48
1'-({2-methyl-1-[2-(trifluoromethoxy)benzyl]- 1H-indol-3-yl jcarbon yl)-3H-spiro{ 2-

benzofuran-14"-piperidine]



- Amine: commercially available piperidine, - Acid:

w006 Ae(5-fluoro-3-oxo-i'H,3H-spiro[2-benzofuran-1,4"-pipgpdiglsdene me3sas
yl)carbonyl]-1H-indole-2-carboxylic acidt @escribed in example 24), 10
ES-MS m/e (%): 510 (M+H+). Example 34 1'-[(1-ben
zyl-2-methyl-l.H-indol-3-yl)carbonyl]-7 kQ[furo[3,4- f]

Following the general procedure I described hereinabove with 1-bromomethyl-2-
trifftuoromethoxy-benzene as electrophile; the title compound was obtained as white
solid.

5 ESMSm/e(%): 521.4 (M+HY).

Example 49
I'-{[1-(3,5-dimethylbenzyl)-2-methyl-1H-indol-3-yl]carbonyl }-3H-spiro| 2-benzofuran-
1.4'-piperidine]

7\ ©

<

10 Following the general procedure I described hereinabove with 1-bromomethyl-3,5-

=

dimethyl-benzene as electrophile, the title compound was obtained as white solid.
ES-MS mi/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-yljmethyl jbenzoate



5N To a stirred solution of 100 mg (0.26 mmol) of
wd-zil676gke-IH-indol-3-yl)carbonyl]- PCT/EP2006/063846

314-spiro[2-benzofuran-1,4'-piperidine]- :dne (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 0|I) The mlxture was stirred at RT for 30 min.

extracted with ethyl acetatg

g7 COf blne Rie-phases were dried
over Na2S04 and concentrated

sactlo. Flash chromatography

(CH2C12/MeOH 99: 1 S|02) aﬁ‘o ded 48 mg (29%) of

4-{6-chloro-3-[(3-oxo-I'H,3H-spiro[2-benzofuran;1,4"-piperidin]-I-yl)carbony
l]-1H- in dol-l-y1 }butanenitrile WO 2007/006688 85 PCT/EP2006/063846 '
bodip wing Mg aestpeersdiitiohdssaieiieroip@minplfipf-bromomethyl-benzoic
Qﬁ[{@n‘ém restel-indak3rypras b@i&}édque :jzoiénpou?% was obtained as \?fhaﬁc Sﬁhhd
-S ra |per| ine]-3-one (the preparation of which has
%EI‘ &f@gd‘%é@ﬁfv 16) in 5 ml DMF was added 11.5 mg (0.28
mmol) NaH (60% in 5 oil). The mixture was stirred at RT for 30 min. and
5 then 37 mg (0.26 mmol) of 4-bromoExunpisniirile was added. The mixture
W%ﬁ%&%@y@‘ﬁrf‘&gm}@%lm?@ RouadQnte w ?%eﬁﬁ%ﬂ“ @ﬁ@dﬂ%eﬁmlndol 1-

acetate. The combined organlc hases were dried over Na S04 and
concentrated in vacuo. Flash c5ﬁ BIARIPEPEYE S C12/MeOH, 99:1;

SiO2) afforded

x
N

Following the general procedure Il described hereinabove with 4-bromomethyl-
10 benzonitrile as electrophile; the title compound was obtained as white sohid.
ES-MS m/e (%): 462.4 (M+H").

Example 52
1'-{[1-(3,5-difluorobenzyl)-2-methyl-1H-indol-3-yljcarbonyl }-3H-spiro{ 2-benzofuran-
1,4 -piperidine]



69 mg (59%)
wHtseblgyo-3-[(3-oxo-1'H,3H-spiro[2-benzofuran-1,4'- p'pe”%%@!@os}&?ssm
carbonyl]-1H-indol-1-yl}butanenitrile as-a*ght yellow solid. ES-MS m/e
(%):448(M+H+). Example 37
{6-chloro-3-[(3-o0xo0-I'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)carbonyl]
-1H- indol- 1- yI}acetonitriIe \oN/O c?i \ N 15N /

been descrlbed in exa N
mmol) NaH (60% in oil). The mixtufewas stirred at RT for 30 min. and

overnight and then poured onto wate :

The combined organic phases were dried over Na2SO4 and

concentrated in vacuo. Flash chromatography (EtOAc/Hx, 1.:6; Si02)

afforded 58 mg (34%) of

TeHbintong-8+(B=oxcH p(BEli s pird [ 2eberizofamiis b pipertidinfbiomomethyl-3,5-
WieRIReRYlLEE gkl A%mtq%rﬂacaa)alggme\u%ﬁpi iledES MR Wea.
%) 42 M+H+). Exa 38 2- {6-chloro-3-[ (3-oxo-1' H,3H-sp iro [2-ben

ei%érﬁézﬁﬁﬁ i*&/l)carbonyl] 1 H- indol-1-yl}propanenitrile \o 0

p Example 53
P'-{[1-(2-chlorobenzyl)-2-methyl-1H-indol-3-yljcarbonyl }-3H-spiro[ 2-benzofuran-1,4'-
piperidine]
9,
/\ ©
N i

Following the general procedure I described hereinabove with 1-bromomethyl-2-chloro-
10 benzene as electrophile; the title compound was obtained as white solid.
ES-MS m/e (%): 471.3 (M+H").

Example 54
1'-{{1-(2-methoxybenzyl)-2-methyl-1H-indol-3-yljcarbonyl }-3H-spiro[ 2-benzofuran-
1.4 -piperidine]



ci\N 10 AN To a stirred solution of 100 mg (0.26 mmol) of
wd 2BQp-1H-Indol-3-yl)carbonyl]- _ PCI/EP2006/063846
3H-spiro[2-benzofuran-1,4'-piperidine]-3%¥ne (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 15 propionitri}g Wwas added. The
mixture was stirred overnight and thg . ater and extracted
with ethyl acetate. The combi : Y e dried over

2-{6-chloro-3-[(3-oxo-I'H,3H-spiro
carbonyl]-1H-indol-1-yl}propanenitdle as-a light yellow solid. 20 ES-MS
m/e (%0): 434(M+H+). Examples of
39

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

RRERE I O HARORRR. B S hich BORGIRR0 G DU Dcfy o
mide couplifig according to 'general procedure I described hereinabove: -
metineyspifisebenisfurahiit3k) dipisericingldpeparbthasdeselibedihd.

saviGhe 9467414628, 5 - Acid: 1-Benzyl-2-methyl-IH-indole-
3-carboxylic acid (describecﬁ in example 1). ES-MS m/e (%): 437.5
(M+H+). Example 40 Example 55
P'-{{1-(4-methoxybenzyl)-2-methyl-1H-indol-3-yljcarbonyl -3H-spirof 2-benzofuran-

1.4 -piperidine}

Q

/M
B 0

N

T

Following the general procedure I described hereinabove with 1-chloromethyl-4-
10 methoxy-benzene as electrophile; the title compound was obtained as white solid.
ES-MS m/e (%): 467.4 (M+H").

Example 56
1'-[(3-{[2-(4-chlorophenyl)-1,3-thiazol-4-ylimethyl }-2-methyl-1H-indol-3-yhcarbonyl]-
3H-spiro[2-benzofuran-1.4'-piperidine]



1'-[(1-ben

w2 rngidy|-1H-indol-3-yl)carbonyl]-6-chloro-3H-spiro[2-benpefpsasvhdin3s46

10

15

piperidine] 0 ci0 N 10 Amide couplin“ggé’c“cording to general procedure |
described hereinabove: - Amine: 6-chloro-3H-spi

ro[2-benzofuran-1,4'-piperidine] prepared as descrg
W02004004714, 15 - Acid: 1-Benzyl-Zymethyt—H-I-}
acid (described in example 1)=FS-MS,m/&{%): 471.3j(vI+H'"). WO

I'-[(1-benzyl-2-methyl-IH-indol-3-yl)garbonyl]-3-phenyl-3H-spiro[2-benzofur
an-1,4'- piperidine] D N O 5 Amide coupling according to general
procedure | described hereigadbtye: - Amine:
3-phenyl-3H-spiro[2-benzofurgs~1,4'-piperidine] prepared as described in
, - Acid: 1-Ben zyl-2-methyl- IH-indole-
yexample 1) 10 ES-MS m/e (%): 513.6

(M+H+). Example 42 1'-[ bé
zyl-5-methoxy-2-methyl-fid-indol-3-yl)carbonyl]-3H-spirro[2-benzofuran-

ﬁoﬂb%%rﬂ.ﬂ@ge)n&au)rocedure IT described hereinabove with 4-chloromethyl-2-(4-
chloro-phenyl)-thiazole (commercially available) as electrophile, the title compound was
obtained as a white solid.

ES-MS m/e {%): 554.3.(M+H").

Example 57
1'-[{1-{{2-(4-chlorophenyl)-1,3-thiazol-4-yllmethyl }-2-methyl- 1H-indol-3-yhcarbonyi]-
3H-spirof2-benzofuran-1.4'-piperidine]

Q
N
e

Following the general procedure 1 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-oxazol-4-ylJmethyl }-2-methyl- 1H-indol-3-
yhcarbonyl}-3H-spiro{2-benzofuran-1,4"-piperidine]



i
]

15

O 15 Amide coupling according to general procedure | described herein

wEbaMa wsdgnine: spirofisobenzofuran-1(3H),4'-piperidine] prepared: Ao/ 063846

described in J. Org. Chem. 1976, 41, 2628, WO 2007/006688 89
PCT/EP2006/063846 - Acid: 1-benzyl-5-methoxy-2-methyl-1H-indole-
3-carboxylic acid (commercially available), ES-MSafife(%): 467.4
(M+H"). Example 43 5 Q
I'-[(2-methyl-IH-indol-3- yl)car Bt

DO

hereinabove: - Amine: splro[l -1(3H),4'-piperidine] pepared as

described in J. Org. Chem. 1976,41], 2628, 10 - Acid:
2-Methyl-|H-indole-3-carbox¥' it (described in J$ererocyclic Chem.

1977, 14, 1123) ES-MS m/e \: : 347.3 (M+H') Example 44

I'-[(2-methyl-IH-indol-3-ylfsarkbnyl]>

3H-spiro[2-benzofuran-1.,4'- plperldlne] (the preparation of which has been
delembagths general procedurc 1I described hereinabove with 4-chloromethyl-2-(2-

methoxy-phenyl)-5-methyl-oxazole (the preparation of which has been described in
WO02002092084 & WO2004031162) as electrophile, the title compound was obtained as a
white solid.

ES-MS m/e (%): 548.5 (M+H").

Example 59
1'-{[2-methyl-1-({5-methyl-2-[3-(trifluoromethyl)phenyl]-1,3-oxazol-4-yl imethyl)- 1H-
indol-3-yljcarbonyl}-3H-spiro[2-benzofuran-1,4'-piperidine]

Following the general procedure IT described hereinabove with 4-chloromethyl-5-methyl-
2-(3-triflucromethyl-phenyl)-oxazole (the preparation of which has been described in
WO02004031162) as electrophile, the title compound was obtained as a white solid.
ES-MSm/e (%):.586.3 (M+H").

Example 60
1'-[(3-{12-(2-fluorophenyl)-5~-methyl-1,3-0xazol-4-yljmethyl }-2-methyl- 1H-indol-3-
yhcarbonyl}-3H-spiro[2-benzofuran-1,4'-piperidine]



example 43) in 3 ml DMF was added 5 mg (0.11 mmol) NaH (60% in oil).
wd Bsuintee 20 was stirred at RT for 30 min. and then 19 mg {-33 #5090s2s46
of benzoyl chloride was added. WO 20070606688 90
PCT/EP2006/063846 The mixture was stirred an additional hour and then
poured onto water and extracted with ethyl acetat ;
organic phases were dried over Na2S \
Re-crystallization in Et20 afforde
benzoyl-2-methyl-IH-indol-3-y))
dine] as 5 white crystals. ES-MSTv/eA®
1'-{[2-methyl-I-(phenylsulfonyl)31H-indol-3- yl]carbon
yl}-3H-spiro[2-benzofuran-1,4< pigeridine] O NN O 10 To a stirred
solution of 40 mg (0.11 mmol) pfd'-[(2-methyl-IH-indol-3-yl)carbonyl]-
3H-spiro[2-benzofuran-1,4'-piperidine] (the preparation of which has been
described in example 43) mi-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

4 mmo of ben enes fon hlor; 5 was added. The mixture
SR DAL WOGT L ThSH 0L BB WG it SACRg o >
@tth‘nyimphtanﬁ) -Theatbpibined lerganiciehasiés aveletdeiet oveen NﬁﬁBOheanéb

@t%égy@% Re-giystalligation in Et20 afforded 45 mg (80%) of
ethyl-

I%E%%Wé%%ﬁy@@ﬁ (l%blﬁfﬁ)-yl]carbonyl} 3H-spiro[2-benzofuran-1,4'-piperi

dine] as white crystals. ES-MS m/e (%)4487.4 (M+H+). 20 Example 46
I'-{[1-(cyclohexylmethyl)-2-methyl-IHEhaop8 -1 carbon

YL $RIRIR e DAINBNN) -5-methyl-1,3-0xazol-4-yl methyl }-2-methyl-1H-indol-3-
yhearbonyl}-3H-spiro[2-benzofuran-1,4"-piperidine]

Q
0y G
N
e

Following the general procedure I1 described hereinabove with 4-chloromethyl-2-(4-
isopropyl-phenyl)-5-methyl-oxazole (the preparation of which has been described in
W02002092084 & W(G2004031162) as electrophile, the title compound was obtained as a
white solid.

ES-MS m/e (%):.560.4 (M+H").

Example 62
I'-[(1-{[2-(4-ethylpheny])-5-methyl-1,3-0xazol-4-yljmethyl }-2-methyl-1H-indol-3-
yhearbonyl]-3H-spiro[2-benzofuran-1.4'-piperidine]



1,4"-piperidine] WO 2007/006688 91 PCT/EP2006/063846 O Following

wdheegrnesal procedure 11 described hereinabove above with POT/EP2006/063846

5

10

15

bromomethyl- cyclohexane as electrophﬁg;"the titte compound was
obtained as white solid. FS-MS m/e (%): 443.5 (M+H"). 5 Example 47
1'{[1-(3-fluorobenzyl)-2-methyl-IH-indol-3-yl]carbo -spiro[2-benzofur
an-1,4'- piperidine] 0 <::X/- QJt, 0 N Ffollgwi neral procedure I
described hereinabove with 1-pron : 0 benzene as
electrophile; the title compounthyag obiained as white solid. ES-MS m/e

(%): 455.4 (M+H+). Example 4 N
1'-({2-methyl-I-[2-(trifluorometh zyl]-I Fl-in dol-3-yl)carbon
4!
Lot N

yl)-3ll-spiro[2- b en zo fu r an piperidine] WO 2007/006688 92
PCT/EP2006/063846 O\/\F & N F Following the general procedure Il
omomethyl-2- trifluoromethoxy-benzene
YOV

described hereinabove witt
as electrophile; the title co d was obtained as white solid. 5 ES-MS

m/e (%): 521.4 (M+H").

Following the general procedure II described hereinabove with 4-chloromethyl-2-(4-
ethyl-phenyl}-5-methyl-oxazole (the preparation of which has been described in
W0O2002092084) as electrophile, the title compound was obtained as a white solid.
ES-MSm/e (%):.546.4 (M+H").

Example 63
I'-{(2-methyl-1-{[5-methyl-2-(2-methylphenyl)-1,3-oxazol-4-yllmethyl }- 1H-indol- 3~
yhcarbonyl]-3H-spirof2-benzofuran-1,4"-piperidine]

Following the general procedure H described hereinabove with 4-chloromethyl-5-methyl-
2-o-tolyl-oxazole (the preparation of which has been described in WG2004031162) as
electrophile, the title compound was obtained as a white solid.

ES-MSm/e (%):532.3 (M+H").

Example 64
P-{{2-methyl-1-({5-methyl-2-[4-(trifloorometh yDphenyl]-1,3-0xazol-4-yl jmethyl)-1H-
indol-3-yljcarbonyl}-3H-spirof2-benzofuran- 14" -piperidine]



Example 49 1'-{[1-(3,5-dimethylbenzyl)-2-methyl-1H-indol-3-yl]carbon

wo/BiehRi®[2-benzofuran- 1,4'-piperidine] o io Following thegengiahosnssses

3

10

15

procedure Il described herein above with%-bromomethyl-3,5-
dimethyl-benzene as electrophile, the title compound was obtained as
white solid. ES-MS tole (%): 465.4 (M+H ). Examp{é 5i

{[2-methyl-3-(l'H,3H-spiro[2-benzofurano A'-piperigia]Z -ylcarbonyl)-IH- 15
indol-I-yll methyl }benzoate W 6688 RCTVEP2006/063846 \/
al

\O N\~ O O-~1 Following the ocedure T1 described
hereinabove with 4-bromomethyj-ben?oic acid methyl ester as
electrophile; the title compoundaea?«}btained as white solid. ES-MS m/e
(%): 495.5 (M+H"). 5 Example?
4-{[2-methyl-3-(I'H,3H-spiro[2-t
ndol-I- yilmethyl}benzonitrilg
described hereinabove W,Lth omomethyl- 10 benzonitrile as

electrophile; the title co nd was obtained as white solid. ES-MS m/e

(%): 462.4 (M+H+). Example™2 1'-[[ ]-(3,5-difluoroben zyl)-2-methyl-1

Folndoh 8 yicarsoryisGidspitbedsetedfcaginabove with 4-chloromethyl-5-methyl-

2-(4-trifluoromethyl-phenyl)-oxazole (the preparation of which has been described in J

Med. Chem. 2000, 43, 995-1010) as electrophile, the title compound was obtained as a

av=
HIU'b

white solid.
ES-MS m/e (%):.586.3 (M+H™).

Example 65
I'-{[ 2-methy}-1-({5-methyl-2-[2-(trifluorometh yl)phenyl]-1,3-0xazol-4-yl jmethyl)-1H-
indol-3-yljcarbonyl}-3H-spiro[2-benzofuran-1,4'-piperidine]

o

Following the general procedure 1l described hereinabove with 4-chloromethyl-5-methyl-
2-(2-trifluoromethyl-phenyl)-oxazole (the preparation of which has been described in
WO02004031162) as electrophile, the title compound was obtained as a white solid.
ES-MS m/e (%):.586.5 (M+H™).

Example 66
I'-{(5-chloro-1H-indol-3-yl)carbonyl]-3H -spiro{ 2-benzofuran-1.4"-piperidine]



1,4'-piperidine] WO 2007/006688 94 PCT/EP2006/063846 O P N LO N/
wdr2doTelkedng the general procedure |l described hereinabovigcwiibzo06/063846

[-bromomethyl-3,5- difluoro-benzene as éq)éctrophile; the title compound
was obtained as white solid. ES-MS m/e (%): 473.4 (M+H+). 5 Example
53 1'{[ 1-(2-chloroben zyl)-2-methyl-If-indgl-3-yl] carbonyl
}-3H-spiro[2-benzofuran-1.,4'- piperidigel_O N [~ollowing the general
procedure Il described hereinabove with 1-bkginometh.yl-2-chloro- 10
benzene as electrophile; the title ggmpound wag obtained as white solid.
ES-MS m/e (%): 471.3 (M+H'). E '
{[1-(2-methoxybenzyl)-2-methyl-| ( rbon yl }-3H-spiro[2-ben
zofuran- 1,4'-piperidine] WO 2007/ PCT/EP2006/063846 P N
Following the general procedure Il desgrityed herein above with
1-chloromethyl-2- methoxy-benzene as electrophile; the title compound
(ARG ARt N P HEEINIE FRfR (84) T8 7 Dethpginabove:
- Amine: spirolisobenzofuran-1({3H) 4'-piperidine] prepared as described in JOrg.Chem.
1976, 41, 2628,

5 - Acid: 5-Chloro-1H-indole-3-carboxylic acid (commercially available),

ES-MS m/e (%):.367.1 (M+H™).

Example 67
P'-[(I-methyl-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine]

/

10 Amide coupling according to general procedure { described hereinabove:
- Amine: spire[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™).

15 Example 68
1'-[(1-benzy}-1H-indol-3-ylycarbonyl}-3H -spirof 2-benzofuran-1,4'-piperidine]



5 Example 55 1'-{[ 1- (4- methoxyben zyl)-2-methyl-1H-indol-3-yl]carbon yl

wir 3bi-aRikeig-ben zofuran - 1,4'-piperidine]Q N Following the gesiefatprone/063846
procedure Il described hereinabove with! Zchloromethyl-4- 10

methoxy-benzene as electrophile; the title compound was obtained as
white solid. ES-MS m/e (%): 467.4 ( ). Example 56
I'-[(2-{[2-(4-chlorophenyl)-1,3-thiazol- ethyl
}-2-methyl-IH-indol-3-yl)earbonyl]- 3H-spirg[2-benzofuran-1,4'-piperidine]

Amide coupling according to general procedure 1 described hereinabove:

- Amine: spiro[isobenzofuran-1(3H) 4'-piperidine] prepared as described in JOrg Chem.

1976, 41, 2628,
5 - Acid: 1-benzyl- 1H-indole-3-carboxylic acid {(described in example 3),
ES-MS m/e (%): 423.6 (M+H").

Example 69
1'-[(6-chloro-1H-indol-3-yhcarbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine]

10 Amide coupling according to general procedure I described hereinabove:

- Amine: spirofisobenzoforan- 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 1s described
hereinafter),
15 EBES-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-HY).



ClI 10 Following the general procedure Il described hereinabove with

wdsienesmethyl-2-(4- chloro-phenyl)-5-methyl-thiazole (the prepatinnHsssss

i

15

0

which has been described in W02004028420) as electrophile, the title
compound was obtained as a Whiteﬁsolid. E}g-MS m/e (%):.568.3
(M+H-+). Example 58 15 xample
1'-[(1-{[2-[24éthakyphehylbbrmbtAl- i 3-ehta kot i methy }ri pryédidd H-
indol-3- yl)carbon yl]-3H-spiro [2-ben zofuran-1,4" -piperidin e] WO

3 . N'\ O\ Following the general
g3:h|orometh.y|-2-(2-
methoxy-phenyl)-5-methyl-oxazolethe pfépayation of which has been

IN N F F 10 F Following the generalprecedure Il described hereinabove
with 4-chloromethyl-5-methyl- H

Amide conpling according to general procedure I described hereinabove:

- Amine: spiro[isobenzofuran-1(3H) 4" -piperidine] prepared as described in J Org
Chem. 1976, 41, 2628,

- 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-14'-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 m! 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;SO; and concentrated in vacuo. Flash chromatography (CHCl/ MeOH
8/2) afforded 11 mg (48%) of N .N-dimethyl-2-[3-(1'H,3H-spiro{ 2-benzofuran-1,4'-



2-(3-trifluoromethyl-phenyl)-oxazole (the preparation of which has been

wolaseiRggkin W02004031162) as electrophile, the title compayhdWasss o63846

10

15

obtained as a white solid. ES-MS m/e (%)'.586.3 (M+H+). 15 Example 60

-[(1- 2fuo t yI oxazol 4 I meth -1 ]
sl RN e S
%D?KMBHQB 98 PCT/EP2006/063846 o N N O N F Following the

general procedure Il described hereinabove with 4-ch lorom ethyl- 2- (2-
fluoro-phenyl)-5-methyl- oxazole (cammestially available) as electrophile,

t( /Oe‘f}égggfﬁfﬁﬁ%\éa al?‘nrr()) eglla() ualc}/l\{hiti S;S’f{%r%z%?— M%lggr/gonyl}lH—in dol-2-

1'-[(1-{[2-(4-isopropylphenyl)-5-methyiliB-dxazel-4-ylJmethyl}-2-methyl-IH-i
n dol-3- yl)carbonyl]-3H-spiro[2-benzofuran-1,4"-piperidinel ss~ No\ N
Following the general procedure Il d ibed hereinabove with
4-chloromethyl-2-(4 isopropyl-phenyl-5-methyl-oxazole (the preparation
of which has been described in W020 84 & W02004031162) as
electrophile, the title compound a white solid.

Amide coupling according to general procedure I described hereinabove:

- Amine: spirofisobenzofuran-1(3H) 4 -piperidine] prepared as described in J Org.
Chem. 1976, 41, 2628,

- 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-

vllpropanenitrile

O

cl 7\

I

s

N
To a stirred solution of 100 mg (0.26 mmol) of 1'-[(6-chloro~1H-indol-3-ycarbonyl]-
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

wdlZs¢4@baylphenyl)-5-methyl-1,3-oxazol-4

ES-MS m/e (%):.560.4 (M+H+). 15 Example 62

-é']methw }-2-methybittringdobsdocss4e
yI)carbonyI]-3H-spiro[2-benzofuran-1,4‘-b(? eridine] WO 2007/006688 99

T/EP 3 29& . 1 Rollowing. ral procedure Il describ
R L 0 el TSRS BEREe et & B fsos
prd sarsesH of Wiich s Bedhcasseabeadph WH#0o209208k)wg-2) alforded 93 mg
electraatnles haditecompounshvapakiainad as awhite.saligh-9 ERManyl)- 1H-
W ;%))1 46.4 M+l—t|‘..‘Exam I({:- 63 Fid

T% “me fpyrl(-)IE “he C3/11-‘;2(3&5%é/Fn3}’|‘f5jr‘?"(%ﬁyl)-l,:’a-oxa\zol-4-yl]methyl}-lH-in
asHg SyesarBonddP8Hdpire[2-benzofuran -1,4'-piperidine] fo N O SN 10
Following the general procedure Il gﬁ%@ge}lpereinabove with
4-chloromethyl-5-methyl- 2-0-tolyl-oxazole (the preparation of which has

bedfi st iR Wo200203 829y HsubberapHiled ihk titdcasnpslind!-indol-1-
was obtained as a white solid. ESiM&pMe:0%0)iR32.3 (M+H'). Example 64

15
i-1[2-methyl-I-({5-methyl-2-[4-(triflyorey
yl)-1H- indol-3-yi] carbonyl }-3H-s
2007/006688 -too- PCT/EP2006/063846

l)phenyl]-1,3-oxazol-4-yl}meth
ofuran-1,4'-piperidine] WO

cl /B

i

N
To a stirred solation of 100 mg (0.26 mmol) of 1'-[(6-chloro-1H-indol-3-yhcarbonyl]-
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 NaSOy and concentrated in vacuo. Flash chromatography (EtOAc/HXx, 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-yI] propanenitrile as a white solid.
ES-MSm/e (%) 420(M+H").

Example 75
4-16-chloro-3-(1'H,3H ~spi.r0{2-beri zofuran-1,4"-piperidin}-1'-ylcarbonyl)-1H-indol-1-
yljbutanenitrile



F F Following the general procedure I | described hereinabove with

woleehiememethyl-5-methyl- 2-(4-trifluorom(lje(ﬁ%yl-phenyl)-oxazol@(th,@mgeﬁ/%sg%

10

15

20

preparation of which has been describedin J. Med. Chem. 2000, 43,

995-1010) as electrophile, the title compound was obtained as a 5 white

solid. ES-MS m/c (%):.586.3 (M+EFF) ple 65
rethyhphenyl]-1,3-oxazol-4-yl}meth

N /F 10 F Following the general procedt 1 described hereinabove

with 4-chloromethyl-5-methyl- 2-(2 Hybphenyl)-oxazole (the
preparation of which has been des 020(k1031162) as
electrophile, the title compoundiva ainect as a white solid. ES-MS
m/e (%):.586.5 (M+H' ). 15 Example 66
I'-[(5-chloro-IH-indol-3-yl)carbonyl]-31-1-spito[2-benzofuran-1,4'-piperidine]
WO 2007/006688 - 101 - PCTIEP2006/063846 0 CI N O HN Amide

coupling according to general procegdre | described hereinabove:

To a stirred solution of 100 mg (0.26 mmol) of 1'-{(6-chloro-1H-indol-3-yl)carbonyl]-
3H-spirof 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 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 NapSO4 and concentrated in vacuo. Flash chromatography (EtOAc/Hx, 2:1; S105)
afforded 99 mg (88%) of 4-| 6-chloro-3-(1'H,3H-spiro| 2-benzofuran-1,4'-piperidin}-1'-
yicarbonyl)-1H-indol-1-yljbutanenitrile as a white solid.

ES-MS m/e (%): 434(M+H").

Example 76
[6-chloro-3-(1'H,3H-spirof 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)-1H-indol-1-

yljacetonitrile

N

O

NN

-

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 m] DMF was added 11.5 mg (0.28 mmol) Nak (60% in oil). The
mixture was stirred at RT for 30 min. and then 35 mg (0.26 mmol) of bromo-acetonitrile

was added. The mixture was stirred overnight at RT and then poured onto water and



- Amine: spuro[isobenzofuran-1.(3H),4'-piperidine] prepared as described

wamdrgéskern. 1976,41,2628, 5 - Acid: 5-Chloro-Ifl-in dole- 3eeathexydigos3sss
acid (commercially available), ES-MS 'r'r}fg(%):.%?.l (M+H+). Example

ey sk agsjae, e sombins psanic phases were drpd over Negi0q and
POOCRR LD iAo Slshirg urearermpty getetsl Brodeld i@V ddkedped3 me
pereinabpyeh nfsmng: BIQlpeRe nzeiaRnkEH A pRipatdingl prepamedl)- 1H-
asdd > gr'l ed %n JtC)rig.Cherri}..1197I6d41, 2628, - Acid: 1-Methyl-IH-indole-
428 rbokyit A8 (Eomnerda ﬁoalvailable), ES-MS m/e (%): 347.5

5 S IS Exaipldiesl ).
l.'-[(].-benzyl-IH-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine]
WO 2007/006688 102ERGERR006/A638A6: & NAmidgceppling
according to general procedure | described hereinabove: - Amine:
spiro[isobenzofuran-1(3H),4'-piperi 'ng%,%fg%red as described in
J.Org.Chena. 1976,41,2628, 5 - ACIC)1$Z -benzyl- 1 H- in dole- 3-carboxylic
acid (déstitddorpeNdriple!s); yESuis wiep (96) 1 4288 [MaH3 Y Bashisis ]
69 !
1'-[(6-chloro-IH-indol-3-yl)carbonyl]-3H-spirg[2-benzofuran-1,4'-piperidine]
CIONH

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

0

N

J

O

O

Amide coupling according to general procedure I described hereinabove:

- Amine: commercially available spiro[ i-benzofuran-3,4'-piperidine},

- Acid: 1-Benzyl-2-methyl-1H-indole-3-carboxyhc acid (described in example 1),
20 BS-MSm/e{%):437.6 (M+H").



10 Amide coupling according to general procedure | described
woshenAbae: - Amine: spiro[isobenzofuran-1(3H),4'-piperidinglRepasdos3s46
as described in J.Org.Chein. 1976,41,28088, - Acid: 6-chloro- I H-in dole-
3-carboxylic acid (the preparation of which is described hereinafter), 15
ES-MS We (%):.367.2 (M+H'). 6-chloro- 1 H -in dole- 3-carboxylic acid
Using a procedure described in J. Nedm@heif. 1991, 34, 140, from 7.0 g
(0.046 mmo)) of 6-chlgre-LH-i S prepared:-5.80.g (64%) of.
6-chloro- | (I3|i ?r{}a%fgﬁlgga‘%gﬁ%ﬁgﬁaﬁ@] 82{2(%9ﬁ(t%lrrﬁvn%{)ﬁ’dé‘%d@.ﬁs
m/e (%): 194 (M-H+). WO 2007/006683-183 PCT/FP2006/063846
Example 70

N,N-dimethyl-2-[3-(1'H,3H-spiro[2%enzg
IH- indol-1 -yllethanamine C?-O~
Amide coupling according to general procedure T described hereinabove:

an-1,4'-piperidin]-I'-ylcarbonyl)-

- Amine: commercially available spiro[ 1-benzofuran-3,4'-piperidine],
- Acid: 1H-Indole-3-carboxylic acid (cormnmercially available),
ES-MS mfe (%): 333.4 (M+H").

Example 80
I'-[(6-chloro-5-fluoro-1H-indol-3~-yl)carbonyljspiro[ 1 -benzofuran-3 4'-piperidine]

20,

=

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
described hereinafter),
ES-MS m/e (%): 385.1 (M+H").
a) 0-chloro-5-fluore- 1H-indole:
Following the procedure described in WO9747598, from 6-chloro-5-fluoro-1H-indole-

2.3-dione was prepared 6-chloro-5-fluoro-1H-indole.

b) 6-chloro-3-flnoro- 1H-indole-3-carboxylic acid:




N To a stirred solution of 20 mg (0.060 mmol) of

wolnldhowydes-3-ylcarbonyl)-3H-spi ro[2- benzofuran- 1,4'-piperigingketss o384

10

15

preparation of which has been described( example 70) 15 in DMF (3 ml)
t,RT..was added 2.9 mg.{0.072 1) of NaH,(60% in ail). The mixture

RS RS T ot MmO B mmon

¢ Lchidescethiodimietniidaraina s mr¢irmtaf MR WS dd ol e rhitwpeo- 1H-

wasistiregri alditional JBeurs Alr AHANKIReS npeyted oM wates and

extracted with ethyl acetate. The combined organic phases were dried

over Na2S04 and concentrated in \gcdtfn E@?h chromatography (CH2C12

/ MeOH 20 8/2) afforded 11 mg(489%) ¥

oANINcHlipmet Byl 2 3x(t] Stspiodi2abeh2ofu ramidia! W@ 200T/006 68811 ddl- 1 -y1]-

PCT/EP2006/063846 piperiwglr_l'dm%_ QY ytsindol-1-yllethanamine as

a viscous oil. ES-MS m/e (%): 404.3 (M+H'). Example 72

2-methyl-I-[3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-iH-in

dol-2- 5 yl]butan-l-one O H N O Amide coupling ding to general

spiro[isobenzofuran-1(3H),4'-piperidi described in J. Org.

o ylic acid (commercially available),
ES-MS m/e (%):.417 (M+H+). Example 73
2-[6-ch|oro-3-(I'H,3H-spiro[2-benz?%3ran-1,4'-piperidin]-l'-ylcarbonyl)-lH-i
ndol-I- yl]prop anenitrile \ O 0

A
Following the general procedure 111 as described hereinabove with commercially available

(2-chloro-ethyl)-dimethyl-amine as electrophile, the title compound was obtained as

colorless viscous oil.
ES-MSm/e (%): 438.1 (M+H™).

Example 82
1'-{[6-chloro-1-(2-pyrrolidin-1-ylethyl)- 1H-indol-3-yl]carbon vl }spiro[ 1-benzofuran-
3.4 -piperidine]

Following the general procedure I1I 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™).



ci N 15 To a stirred solution of 100 mg (0.26 mmol) of

wol246@ilnp-IH-indol-3-yl)carbon yl]- 3H-spi PCT/EP2006/063846

10

15

ro[2-benzofuran-1,4'-piperidine] (the pr’ei:)]aﬁétion of which hasbeen

described in example 69) in 5 ml D&chfnﬁ/)jg%ded 11.5 mg (0.28 mmol)

NaH (60% in oil). The mixture was stirred at RT for 30 min. and then 35

md ¢ ramdl) b shbrdmborepropioditrieineisdadbédy g mpduiéiwadol- 1-yl]-
stirred overnight and then goNtachREQ WAISEWO,4304/006688 - 105-
PCT/EP2006/063846 and extracted with ethyl acetate. The combined

organic phases were dried over Na2SO4 and concentrated in vacuo.

Flash chromatography (EtOAc/HXx, 1:1; Si02) affofded’©3 mg (91%0)
of2-[6-chloro-3-(I'H,3H-spiro[2-henzoftiyan- k4~pij
indol-1-yl] propanenitrile as a gt yelldw Solid. XK ESfMS m/e (%):
420(M+W). Example 74 34|
-1,4'-piperidin ]-I'-ylcarbon yI)-IH=1mgls
To a stirred solution of 100 mg (0.26_ mmol) of
1'-[(6-chloro-I1H-indol-3-yl)carbonyl]- 3K-spi
ro[2-benzofuran-1,4'-piperidine] (the prepatation of which has been

described in example 69) in 5 ml DMF Wf\fis 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 .
Eﬂ%‘éﬂl‘f’&t{w&‘a‘&ﬁé B edrcIthan fotead sebite Woatel Bh G urtpserdly available
witthethylaeoetalediimehebmbined iganio phasas waredhigch Vs obtained as
g}}ig%%%ag@gu%ooqfentrated in vacuo. Flash chromatography (EtOAc/HX,

ES-MS m/e (%): 452.0 (M+H").

Example 84
I'-{[6-chloro-1-(2-morpholin-4-ylethyl}-1H-indol-3-yljcarbonyllspirof 1-benzofuran-
3,4'-piperidine]

)

S
O
Following the general procedure I 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-spirof i-benzofuran-34'-piperidin]-1"-ylcarbonyl}- 1H-ind ol-I-yi]-

N, N-diethylethanamine
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afforded 105 mg (96%) of

wofedlenes 3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-I'- ylcggehamddeso63846

1H-indol-1-yl] propanenitrile as a white ddld. ES-MS m/e (%): 420(M+H").
20 Example 75

4-[6-chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-pipetLi
ndol-I- ylJbutanenitrile WO 2007/006688 - 106 -

din]-1'-ylcarbonyl)-1H-i
HP2006/063846 00

1'-[(6-chloro-IH-indol-3-y1)carf y
dine] (the preparation of wihickhas bden described in example 69) in 5 ml
DMF was added 11.5 mg (0.28 mml) NaH (60% in oil). The 5 mixture
was stirred at RT for 30 min. and (t:bzn 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 eg—rrgdgd with ethyl acetate. The combined
organic phases were dried over Na2SO4 and concentrated in vacuo.
Hash chromatography (EtOAc/Hx, 2:1; Si02) afforded 99 mg (88%)

pirdGisblgro st PrhsRiteensefvrand ttraiparidinldh d9mmercially available
arbonyl)-1H-indo]-I- Ibutanen'itrile a%_?w ite,%olid. ES-MS m/e (%):
%{WP—T 3 tlﬁljgé%%tl l;-/ mine as electrophile, the title compound was obtdined as
¢6latiksroABs(1iH8F 1-spiro[2-benzofuran-1,4'-piperidin]-I'-ylcarbonyl)-1H-in

okl vl nitEe 169 N 15N To a stirred solution of 100 mg (0.26
mmol) of 1'-[(6-chloro-IH-indol-3-yl)carbonyl]-

Example 86
I'-({6-chloro-1-[2-(1H-pyrrol-1-yhethyl]-1H-indol-3-yl jcarbon yl)spiro[ 1-benzofuran-
34 -piperidine]

H

N

W

Following the general procedure I 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
P'-{[6-chloro-1-(2-oxo-2-piperidin-1-ylethy)-1H-indol-3-yl]carbonyl Jspiro| 1-

benzofuran-3.4'-piperidine]



3H-spiro[2-benzofuran-1,4'-piperidine] (the preparation of which has been

wodeserbesdn example 69) in 5 ml DMF was added 11.5 mg (28upro®)es3s46

5

10

15

NaH (60% in oil). The mixture was stifféd%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 watersand WO 2007/006688
107 PCT/EP2006/063846 extracted e. The combined
organic phases were dried ov
Flash chromatography (EtQA4
[6-ehloro-3-(1'H,3H-spiro[2-be
indol-l-yl] acetonitrile as a whitg,solid. 5 ES-MS m/e (%):406(M+H").

Examples of compounds of formuja (I-e) Example 77 1'-[(6-chloro-1 H-in
dol-3-yl)carbonyl] spiro[ 1-benzgofixan-3,4'-piperidine] iO NH N O 10

Amide coupling according to g procedure | described hereinabove:

- Amine: commercially available spiro[l-benzofuran-3,4'-piperidine], - Acid:
s e e o ser et MBI Doty vatabie
Zef(lbdoe hzyibernhiethy A ook 8-y dachopilispite] tienzofurand 3345 pipatied as a
dinel Nid\ o ~ 1 Amide coupling according to general procedure |

described hereinabove: - Amine: commerciallg/ available spin of I-ben
zofuran-3,4'-piperidine], ES-MSm/e (%):492.2 (M+H").

Examnples of compounds of formula (I-H)

Example 88

1'-{{6-Chloro-1-(3-fluorobenzoyl)-1H-indol-3-yljcarbonyl }-3H-spirof 2-benzofuran-
1.4'-piperidine

N @]
oty
N

o 77\ /

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-ylycarbonyl}-1,2-dihydrospirofindole-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").



- Acid: I-Benzyl-2-methyl- IH-indole- 3-carboxylic acid (described in
W(@WA}@&;%, 20 FS-MS m/e (%) 437.6 (1M+H') WO 2007/00@@%}&%@@06,1063846
PCT/EP2006/063846 Example 79 - 113-
I'-(1.H-indol-3-ylcarbonyl)spiro[1-benzofuran-3,4'-piperidine] H O I\ N _
O I 5 Amide coupling according to general procedure | described
hereinabove: - Amine: commercially available spiro[l-ben zofuran-3
4'-piperidine], - Acid: 1H-Indo|e-3-c§>t?63®ii’c3éfcid (commercially available),
ES-MS m/e (%): 333.4 (M+H+). Example 80 10
1t 6eklble-b-thidrbdbt-obdok3yldarayiBpitoibemyl }- 1,2-dihydrospiroindole-
zofuran-3,4'-piperidine] O N O F3!£I géelgluﬁnm_ide coupling according to
general procedure | described herginabbve: - Amine: commercially
available spiro[l-benzofuran-3,4'-piperidine], - Acid:
6-chloro-5-fluoro-1H-indole-3-carboxylic acid (the preparation of which is
15 described hereinafter), ES-MS-mn/e (%): 385.1(M+H+). a)
6-chloro-5-fluoro-1H-indole: Fellowirig the procedure described in
W09747598, from 6-chloro-g:flupro<|H-indoler 2,3-dione was prepared
6-chloro-5-fluoro-IH-indole.

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yhcarbonyl}-1,2-dihydrospirol indole-3,4-piperidine} (prepared according
to example 8) with commercially available 2-fluorobenzoyl chloride gave the title

compound.
10 ES-MS m/e (%): 488.4(M+H").
Example 90

I'-{[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-

IH-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared according
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15

20 b) 6-chloro- 5-fluoro- | H -in dole- 3-carboxylic acid: WO 2007/006688 -

w3 087/6eekEP2006/063846 Following a procedure describedeiftgle Mad/o63846

Chem. 1991, 34, 140, from 0.25 g (1.47 ]r%w"ol) of 6-chloro-5-fluoro-1H-in

ol repared.0 %).of &-chlora-5-fluororl H- o
e A e e ptpzghgorde emve he
¥lelqoy EREtple 81 5
2-[6-chloro-3-(I'H-spiro[1-benzofuran-3,4'-piperidin]-1'-ylcarbonyl)-1H-indol
PSS N-dirne fitylgtbhdanbimine o Opo ci HN N Following the general
procedure Il as described hereinabove with commercially available
(2-chloro-ethyl)-dimethyl-amine as gleciiorhile, the titte compound was
obtained as 10 colorless viscous oil. ES-MS m/e (%): 438.1 (M+H").
Example{l’,@ Ch (2 3-diflnarabenzov e [H-i s
I'-{[6-ch|oro-i£&-p ro(?fc]iﬁ’-?/l%i%ﬁl-ﬂki%ﬁgl-)s-);ﬁég%o&r?yﬁéb%tfﬂ%ﬂz]ofzura
n- 3,4'-piperi dine] o N Gdihydid4irdsridollowitigptipergéneral procedure 111
as described hereinabove with commercially available

I-(2-chloro-ethyl)-pyrrolidine as electrophile, the title compound was

obtained as a ;

cl

Following the general procedure Vil as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yhcarbonyl]-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 (%): 506.4(M+H™.
Example 92

1'-({6-Chloro-1-{(3,5-difluorophenyl)suifonyl]- 1H-indol-3-yljcarbonyl)-1,2-
dihydrospirof{indole-3,4'-piperidine
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15

colorless viscous oil. ES-MS m/e (%x):464.0 (M+H'"). WO 2007/006688 -

wa 207 FfedstEP2006/063846 Example 83 3-[6-chloro-3-(1'H-spirefeb060063846

zofuran-3,4'-piperidin]-I'-yIcarbonyI)-1I—I”-i}1]cﬁ)'r-l-yl]-
N,N-dimethylpropan-l-amine o N O CI/N N |5 Following the general
procedure Il as described herein above with commercially available
(3-ehioro-propyl)-dimediyl-am s electrophile, the title compound was
obtained as colorless visc S-MS m/e (%): 452.0 (M+H").
Example 84 10 I'-
{[6-chloro-I-(2-morpholin-4-ylethyl)-IH-indo]-3-yl]carbonyl}spiro[1-benzofur
an- 3,4'-piperidine] olo ¢ N H rN\ }-11-G&f-ollowingrthe general
procedure Il as described hereina i erCially available
4-(2-chloro-ethyl)-morpholine as elgttaphile}fhe ¢ompound was
obtained as a c 4

Following the general procedure VII as described above, the sulphonylation of 1'-{(6-
chloro-1H-indol-3-yhcarbonyl]-1,2-dihydrospiro[ indole-3,4'-piperidine] (prepared
according to  example 8) with commercially available 3,5-difluorobenzenesulfonyl

chloride gave the title compound.
ES-MS m/e (%): 5424(M-H").
Example 63

I'-{{6-Chloro-1-(3,5-difluorobenzyl)- 1H-indol-3-yl]carbonyl }-1,2-dihydrospiro[indole-
34 -piperidine

Following the general procedure IIT as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-ylhcarbonyl]- 1,2-dihydrospiro[indole-3,4'-piperidine} (prepared according
o example 8) with commercially available 3,5-difluorobenzyl chloride gave the title

compound.
ES-MS m/e (%): 492.4M+H").

Example 94



15 colorless viscous oil. ES-MS m/e (%): 480.1 (M+H+). Example 85

w(R2p670klens3-3-(I'H-spiro[1-benzofuran-3, gl};lperidin] I'-ylcarbopglyrtbtindedss4s

10

i5

l-yl]- N,N-d iethyleth. an ami n e WO 2007/006688 - 111 -
PGHERRIISQ83RAL (Bea LALLM LN NeFRligmMngthe,g ahs l [indole-3,4"-
procedure Il as described hereinabove W|th commercially ava| ab
(2-brom.o-ethyl)-diethyl-amine as eRIEFEPHIR, the title compound was

obtained as colorless viscous oil. 5 ES-MS m/e (%): 466.2 (M+H+).

Example 86 1'-({6-chloro-I-[2-(1H-pyrrol-I-yt)ethyl] -IH-indol-3-yl)carbon
yl)spiro[l-ben zofuran - 3,4'-pipgridine] N CI N H\N/ 10 Following the
general procedure Il as descr} [ [ [
available 1-(2-chloro-ethyl
was obtained as a white sotid.

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yhcarbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared according
to example 8) with commercially available 3-fluorobenzyl chloride gave the title

compound.
ES-MSm/e (%): 474.4(M+H").
Example 95

2-f6-Chloro-3-(1,2-dihydro-1"H-spiro[indole-3.4'-piperidin]-1'-ylcarbonyl}- 1H-indol-
1-y1}-1-(3,5-difluorophenyljethanone

Following the general procedure 111 as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-ylycarbonyl}-1,2-dihydrospirofindole-34"-piperidine] (prepared according
to example 8) with commercially available 2-chloro-1-(3, 5-difluoro-phenyl)-ethanone

gave the title compound.



Example 87 15 1'- {[6-chloro-I-(2-oxo-2-piperidin-I-yletbyl)-1H-in

wéabsryligasbon yl }spiro [ | - benzofuran-3,4'-piperidine] WO 208-4/0P0888 3546
112 PCT/EP2006/063846 O o ci\ INI-O0 Following the general

gg&fggﬂr > I(:J@sgﬁ]s& ﬁme%%lﬁereinabove with commercially available
“Chioro- -piperi in-l-)g -ethanone as electrophile, the title compound was
obtained as a white solid. 5 ES-MS m/e (%): 492.2 (M+H"). Examples of

compounds of formula (I-b) Exampl&ggple 96
1'-([6-Chloro-i-(3-fluorohenzoyi)-1H-indol-3-yi]carbonyi}-3H-spiro[2-benzof
uralis- Cdolod 3piperidinelrb- "N -G Qo Fedowinglthepgeieral proeediey¥H H-indol-

as described above, thi%ﬁﬁ%%gﬂﬂ% -

61"()C|]1|]81r10_1} thanon
1H-indol-3-yl)carbonyl] ihydrospiro[in oe-%,f-plpen&ine] (prepared

according to example 8) with commercially available 3-fluorobenzoyl
chloride gave the title 15 compolfid} ES-MS m/e (%): 488.5(M+H+). WO
2007/006688 - 113- PCT/EP2 63848 Example 89

N O

\\

N

5 £ F

Following the general procedure HI as described above, the alkylation of 1'-[(6-chloro-
tH-indol-3-yljcarbonyl]-1,2-dihydrospiro{indole-3,4"-piperidine] (prepared according
to example 8) with commercially available 2-chloro-1-(3, 4-diffuoro-phenyl)-ethanone

gave the title compound.
16 ES-MSm/e (%): 520.4(M+H").
Example 97

2-[6-Chloro-3-(1,2-dihydro-1'H-spirofindole-3.4'-piperidin}-1'-ylcarbonyl)- 1H-indol-
1-yl}-1-(2-fluorophenyl)ethanone

HN

s

<

15 Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-

IH-indol-3-ylcarbonyl}-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared according
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1'- {[6-Chloro-I-(2-fluorobenzoyl)- IH-in dol-3-yl]carbon yl

wg-do@raiRgggospirofindole- 3,4'-piperidine HN N O F O Followjier l38006/063846

general procedure VIl as described aboveSthe acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbon yl]-1 2-dihydraspirolindgle- 3,4':pjperidin pared
T S B R S s Lo e gmve
gnlditecgravethd.tite compound. 10 ES-MS m/e (%): 488.4(M+H+).
Example 90 1'-{[6-Chloro-I-(3,5-difluorobenzoyl)-1H-indol-3-yl]carbon
yi-112-ralibygrpspirnfindelg3,4'-piperidine HN kNO O F 15 Following the
general procedure VIl as described above, the acylation of 1'-[(6-chloro-
1H-idol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3,4'-piperidine] (prepared
according WO 2007/006688 - 114 - PCT/PP2006/063846 to example 8
above) with commercially available 3,5-difluorobenzoyl chloride gave the
titte compound. ES-MS m/e (%): 506.4(M+H-"). Example 91 5
I'-{[6-Chloro-]-(2,3-difluorobenzoyl)-1H-indol-3-yl]carbon yl}-1,2-
dihydrospiro[indole-3,4'-piperidine Rxample 98

2-[6-Chlore-3-(1,2-dihydro-1'H-spiro[indole-3.4'-piperidin - 1'-ylcarbonyl)- 1H-indol-
1-yl]-N,N-diethylethanamine

Q%H\
N
al ©
/o
/) N
B
Following the general procedure HI as described above, the alkylation of 1'-[{6-chloro-
1H-ndol-3-yl)carbonyl]-1,2-dihydrospiro[indole-3.4'-piperidine] (prepared according

to example 8) with commercially available diethylaminoethyl bromide gave the title

compound.
ES-MS m/e (%): 465.4(M+H™).
Example 99

2-[6-Chloro-3-(1,2-dihydro-1'H-spiro[indole-3 .4 -piperidin]-1"-ylcarbonyl)-1H-indol-
1-y1]-N,N-diethylacetamide



N O N CI O Following the general procedure VII as described above, the

w@sytatiorsed 1'-[(o-chloro- 1H-indol-3-yl)carbon yl]-1,2-dihydrogpiralind M@ 3s46

10

15

3,4'-piperidine] (prepared according 10 B%Xample 8) with commercially
available 2,3-difluorobenzoyl chloride gave the titte compound. ES-MS
m/e (%): 506.4(M+H*). Examplg 92 §
1'-({6-Chloro-I-[(3,5-difluorophenyl}sulfanyl]-1H-indol-3-yl}carbonyl)-1,2- 15
dihydrospiro[indole-3,4'-piperiding 2007/006688 - 115 -

chloro-IH-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole- 3,4'-piperidine]
(prepared according to example 8) yith gommercially available
3,5-difluorobenzenesulfonyl 5 chloride_gave the title compound. ES-MS
m/e (%): 542.4(M-H+). Example 93
I'-{[6-Chloro-I-(3,5-difluorobenzyl)-1H-inget~3x4carbonyl
}-1,2-dihydroSpiro [indole- 3,4'-piperidine HN O

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-ylycarbonyl]-1,2-dihydrospirofindole-3,4'-piperidinel (prepared according
to example 8) with commercially available 2-chloro-N,N-diethyl-acetamide gave the title

compound.
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~ind ol-
I-yl}-N,N-dimethylacetamide

Cl

Following the general procedure I1I 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-diethyl-acetamide gave the title

compound.
ES-MSm/e (%): 451.5(M+H™).

Example 101



10

15

Cl "\/ F 10 Following the general procedure Ill as described above, the

wbeabigasef 1'-[(6-chloro- IH-indol-3-yl)carbonyl]-1,2-dihydrospiefipdens3s4s

3,4'-piperidinel (prepared according to‘é%&mple 8) with commercially

| 3,5:difluorobenzyl chloride gave the title compound. 1 .
R o T T A iehie S0p T ODR Y Rony-H-indol
PCT/EP20061063846 1'-{[6-GHIdro:{3ifitosdtsbnayl)elH-indol-3-ylJcarbon
yl}-1,2-dihydrospiro[indole-3,4' piperidine H it N O Following the general
procedure Il as described above, the alkylation of 1'-[(6-chloro- 5
1H-indol-3-yl)carbonyl]-1,2-dihydrospiroli -piperidine] (prepared
according to example 8) with commercia 3-fluorobenzyl
chloride gave the titte compound. ESoMS m/e (%): 474.4(M+H+).

Example 95 10 2-[6-Chloro-3-(1,2-dih piro[indole-
3,4'-piperidin]-1'-ylcarbonyl)-I1H-in -yl]- 5-difluorophenyl)ethanone
H/ NON. clF

HN Ci

Following the general procedure I as described above, the alkylation of 1'-[(6-chloro-
IH-indol-3-yhearbonyl}-1,2-dihydrospirolindole-3,4'-piperidine} (prepared according
to example 8) with commercially avatlable 2-chloro-1-pyridin-2-yl-ethanone gave the

title compound.
ES-MSm/e (%): 485.4(M+H").
Example 102

1'-{[6-Chloro-1-(pyridin-3-ylmethyl)- 1H-indol-3-yljcarbonyl }-1,2-dihydrospiro[ indole-
3.4'-piperidine]

Following the general procedure 1 as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl}-1,2-dihydrospirofindole-3.4'-piperidine| (prepared according
to  example 8) with commercially available 3-bromomethyl-pyridine gave the title

compound.



Following the general procedure Il as described above, the alkylation of

wd P eheue- IH-indol-3-yl)carbon yl]-1,2-dihydrospiro[indole-pcg/mp2006/063846
3,4'-piperidine] (prepared according 15 %%1e‘><ample 8) with commercially

[ 2-ehlorg-l- -difluoro-phenyl)-ethanone gave the title

%ﬁ@fﬂ%‘g(%{}o%ﬁ%& 8 117 PCTIEP20061063846 ES-MS m/e (%):
520.4(M+H'"). Example 96 2-[6-Chloro-3-(1,2-dihydro-1'H-spiro[indole-
3,4"-piperidin]-1'-ylcarbonyl)-1H-indoieER}-143, 4-ditluorophenyl)ethanone
H6NO C O 5FF Following the general procedure Ill as described
abfve theralkylatiodiof 2 y[(GettyOrdH -indol-3-yl]carbonyl }-1,2-dihydrospiro[indole-
1H-indol-3-yl)carbonyl]-1,2-dihydr§z§pé€{§[é?9ﬂ% 3,4'-piperidine] (prepared
according to example 8) with commercially available 2-chloro-I-(3,
4-difluoro-phenyl)-ethanone gave the title compound. 10 ES-MS m/e
(%0): 520.4(M+H"). Example 97 N
2-[6-Chloro-3-(1,2-dihydro-1'H-spiraf

4'-piperidin]-1'-ylcarbonyl)-1
| O CI 0 15 Following the
general procedure Il as described above,\the alkylation of I'-[(6-chloro-

according

Following the general procedure TIT as described above, the alkylation of I'-[(6-chloro-
IH-indol-3-yl)carbonyi]-1,2-dihydrospirofindole-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 comnounds of formula (f-¢)

Example 104

I'-{{6-Chloro-1-(2-oxo0-2-piperidin-1-ylethyl)- 1H-indol-3-yljcarbonyl }-3H-spirof 2-

benzofuran-1.4"-piperidin]-3-one



WO 2007/006688 118 PCT/EP2006/063846 to example 8) with
wEommpkeally available 2-chloro-1-(2-fluoro-phenyl)-eth.anonepgayepihe;o63s46
titte compound. ES-MS m/e (%): 502.5(1\]/|%+). 5 Example 98
2-[6-Chloro-3-(1,2-dihydro-1'H-spiro[indolge-3,4'-piperidin]-I'-ylcarbonyl)-1H
-indol- 1-yl]-N,N-diethylethanamine C NHI! N N (iJ N 10 Following the
general procedure Il as described @ e alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-1,2-dihydrosgirefintole- 3,4'-piperidine] (prepared
according to example 8) with commerci
bromide gave the titte compound. ES-MS mie (%): 465.4(M+H+). 15
Example 99 2-[6-Chloro-3-(1,2-dihydf6-N| -spirofindole-
3,4'-piperidin]-I-ylcarbonyl)-IH-indot=4-yl-N\N-diethylacetamide WO
2007/006688 - 119 - PCT/PP2006/063846\L/; Cl O %HN

O

N

L

Following the general procedure V as described hereinabove, the alkylation of I'-[(6-
chloro- TH-indol-3-ylycarbonyl]-3H-spiro[ 2-benzofuran- 1,4'-piperidin{-3-one (the
preparation of which has been described in example 16) 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 (%): 506.0 (M+H").
Example 105

I'-{[6-Chloro-1-(2-morpholin-4-yl-2-oxoethyl)- 1H-indol-3-yljcarbonyl }-3H-spiro[ 2~

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

0
%O:
N
- o

a4 4N

N

‘\fo
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-



10

3

Following the general procedure Il as described above, the alkylation of

w1667 ehlaea- IH-indol-3-yl)carbonyl]-1,2- d drospiro[indole-3 depipesiingdssss

(prepared according to example 8) with! mmercially available

hlor. N- Ih mlde t e titl ound. ES-
s R S Sl S TSR
Hbiéia%ﬂﬁﬁpendln] 1'-y|carbonyl) 1H-indol- 1-yl]-N N -dimethyiacetamide
N- O-5 ClI H 10 Following the general procedure Ill as described above,
HieMkylation o605 [(62dhBro-
1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[indole- 3,4'-piperidine] (prepared
according to example 8) with commgere fﬂéy]@\éailable
2-chloro-N,N-diethyl-acetamide gave the title compound. 15 ES-MS m/e

5 +). Fx 101 0O 2007/006688 120 = ,
gg‘f’@?b%fﬁ%%gﬁ% %zr‘q[é%ﬁ%w 3PP R B b bleh carbonyl)-1H-
3,4'-piperidin]-1'-ylcarboimd) [t Hsirjds | N -yihh-dtipyiricite2ilethanone N 1 O

O N HN C' Following the general procedure Il as described above, the
alkylation of 1'-[(6-chloro- o

O

N
o
cl h\

N

¢

/N\

Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro-1H-indol-3-ylcarbonyl]-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-oxo0-1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1"-yl)carbonylj-1H-
indol-1-y1}-N,N-diethylacetamide



5 IH-indol-3-yl)carbonyl]-1,2-dihydrospi ro[indole-3,4'-piperidine] (prepared
wsRerslingsto example 8) with commercially available PCT/EP2006/063846

2-chloro-1-pyridin-2-yl-ethanone gave t itte compound. ES-MS m/e

(%): 485.4(M+H+). Example 102 10 I'-{[6;Chloro-

I-(pyridin-3-ylmethyl)-1H-indol-3-yl]carbof yl }-1,2-dihydrospiro[indole-

3,4'-piperidine] NCI O N N: Foll the general procedure Il as

described above, the alkylation of |

IH-indol-3-yl)carbonyl]-1,2-dihydrospiroli - 3,4'-piperidine] (prepared

according 15 to example 8) with commercially available

3-bromomethyl-pyridine gave the titI mgound. WO 2007/006688 121

PCT/EP2006/063846 ES-MS m/é (%%):457°2(M+H"). Example 103 1'-

{[6-Chloro-I -(pyridin-2-yhncthyl)-IH-indol-3-y1].carbon

yl}-1,2-dihydrospiro[in dole- 3,4'-piperidinel €NH N CI O -g"-0 N 5i-N

Following the general procedure Ill as de d above, the alkylation of

1'-[(6-chloro- 1H-indol-3-yl)carbonyl]-1,2-dihydrospiro[in

dole-3,4'-piperidine] (prepared according

Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-

chloro-1H-indol-3-yl)carbonylj-3H-spirof 2-benzofuran- 1,4"-piperidin]-3-one (the
preparation of which has been described in example 16) with commercially available 2-
5 chloro-N N-diethyl-acetamide as electrophile, the title compound was obtained as a

white powder.
ES-MS m/e (%): 494.1 (M+H™).
Example 108

1'-{{6-Chloro-1-(piperidin-1-ylcarbonyl)- 1H-indol-3-yllcarbonyl }-3H-spiro[ 2-

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

o]

O

N

o
ci \

¢

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
15 piperidine-1-carbonyl chloride as electrophile, the title compound was obtained as a

white powder.

ES-MS m/e (%): 492.1 (M+H").



to example 8) with methanesulfonic acid pyridin-2-ylmethyl ester

wddgssiihggsin WO 9955318) gave the title compound. 10 ESM$/p¥Yaédakas46
457.2(M+H"). Examples of compoundS“O‘fQ’Fi)rmula (I-c) Example 104

1'-{[6-Chloro-I-(2-ox0-2-piperidin-I- %ftﬁ{l%élollégndol-&yl]carbon
yl}-3H-spiro[2 benzofuran-1,4'- plperl npk3- WO 2007/006688 122
PCT/EP2006/063846 O/, O bN O cl\NI'O U Following the general
procé@!ﬁr&\i’%&%@d@ﬁb@d(‘?ﬁ?@ﬁﬁdﬁd@ﬂtﬁél‘a]k%d‘a@féﬁ)fﬂfflﬂté&r"Pip@ridiﬂ}“1'“
chIoro-IH-indol-3-y|)carb2[))5ﬂ1-§jﬂ}apj[p[grgﬁﬂngqqgghqité'-piperidin]-&one
(the preparation of which has been described in example 1.6) with
commercially available 2 5 chloro-I-piperidinsl-yl-ethanone as electrophile,
the title compound was obtained as a_whit@ powder. ES-MS m/e (%):

506.0 (M+H+). Example 105 1'- o
{[6-Chloro-I-(2-morpholin-4-yl-2-oxoethyl)-,
[2- 10 benzofuran-1,4'-piperidin]-3-one O

sindol-3-yl]carbonyl)-3H-spiro

5 Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro- |[H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzoturan- 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 (%): 4952 (M+H").
Example 110

2-{6-Chloro-3-[(5-fluoro-3-oxo-1"H,3H-spiro| 2-benzofuran-1,4'-piperidin]-1'-
yhcarbonyl]-1H-indol-1-y1}-N N-dimethylacetamide

N

15 Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-

chloro-1H-indol-3-yhearbonyl]-5-fluoro-3H-spirof 2-benzofuran-1.4"-piperidin]-3-one



N crO Cod Following the general procedure V as described hereinabove,

wdhealisysasion of 1'-[(6- PCT/EP2006/063846

10

15

chIoro-IH-indol-3-y|)carbonyl]-3H-spiro[21%@ﬁzofuran-l,4'-piperidin]-3-one

; atjo ' s.neen.gessribed in, exaaple; A6) With .. vty avail:
e SN RS A R iy v
erible-MerptianrinlyretisHend ae @ieerbbnildchétigerepmpounasphsained as a
@htainedas a white powder. ES-MS m/e (%):508.1(M+H+). Example 106

5
107073 [(3roxg 7, 3i~spiro[2-benzofuran-1,4'-piperidin]-I'-yl)carbony
%ﬁlﬂ(lén d(§?|51?§/| }E-E)N‘F?\f-di%et?]ylacetam ide 0N CI\ NI-rO Following the

general procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro-1H-indol-3-yl)earbonyl]-3H-3gi#518 B AL ofiiran-1,4"-piperidin]-3-one
(the 10 preparation of which has been described in example 16) with
comimdbcidilpavailabldim etiphorinNdimétHyl-acddidisBcashetertrdphilero-3H-

the tite compound was ghjalier) 35 2uvhiie PR FSMS We (4
466.1 (M+H+). Example 107 ‘

2-{6-Chioro-3-[(3-oxo-1‘H,3H-spiro[2-benzof8ran-1,4'-piperidin]-I'-yI)carbon

yl]-IH- in dol-I-yl }-N,N-diethylacetagmide WQ/2007/006688 124
PCT/FP2006/063846 0 o
N

I)

N
N

Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-
chioro-1H-indol-3-ylycarbonyl]-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 fitle compound was

obtained as a white sohd.
ES-MS m/e (%): 470.1 (M+H™).
Example 112

tert-Butyl {6-chloro-3-[(5-fluoro-3-0x0-1'H,3H-spiro| 2-benzoturan-1,4 -piperidin]-1'-
ylcarbonyl]-1H-indol-1-yljacetate



/"o bN O CIN If rN I Following the general procedure V as described

whareinabmye, the alkylation of 1'-[(6- chlgro-IH-indol-3-yl)carbear/ap2006/063846

10

yI]-3H-spiro[2-benzofuran-1,4'-piperidiﬁ]-]3270"he (the preparation of which
has been described in example 16) with commercially available 2 5
chloro-N,N-diethyl-acetamide as ckegirephilg, the title compound was
obtained as a white powder. ES-MS
1'-{[6-Chloro-I-(piperidin-l-ylcarbonyl)-TH-iadoh 3-yl]carbonyl}-3H-spiro[2-
10 benzofuran-1,4'-piperidin]-3-one 0 / h a._pK O CI\ N GNIkIO
Following the general procedure V a ibed hereinabove, the
alkylation of 1'-[(6- ¢l ©
chloro-IH-indol-3-yl)carbonyl]-3H-spiro zofuran-1,4'-piperidin]-3-one
(the preparation of which has been dp%?gdibed in example 16) with
commercially available 15 piperidine-I-¢arbonyl chloride as electrophile,
the title compound was obtained as g~white powder.

Following the general procedure V as described hereinabove, the alkylation of 1-{(6-
chloro-1H-indol-3-yhcarbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1.4'-piperidin|-3-one

{the preparation of which have been described in example 19) with commercially
available chloro-acetic acid tert-butyl ester as eclectrophile, the title compound was

obtained as a white solid.
ES-MS m/e (%): 513.2 (M+H").
Example 113

1'-{[6-Chloro-1-(2-morpholin-4-yl-2-oxoethyl)- 1H-indol-3-yl]carbon yl }-5-fluoro-3H-

spirof2-benzofuran-1,4'-piperidin]-3-one

O

s

N

N

o i

C S

p

Following the general procedure V as described herecinabove, 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 i example 19) with commercially

available 2-chloro-1-morpholin-4-yl-ethanone as electrophile, the title compound was

obtained as a white sohd.



ES-MS m/e (%): 492.1 (M+H+). WO 2007/006688 125
wE hiBa806/063846 Example 109 tert-Butyl PCT/EP2606/063846
(6-ch|oro-3-[(3-oxo-1'H,3H-spiro[2-benz'olf%1$a"n-1,4'-piperidin]-|'-

C I - syl tate ON CI O N 5 Following the general
g%&%%% \1;(9%')_[5 %?egg:rdigfeiﬁzreinabove, the alkylation of 1'-[(6-
chloro-IH-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one
(the preparation of which has bee in example 16) with
commercially available chloro-acetic acid tert-butyl ester as electrophile,
thé' tltle-Compounid WhsneBtaipeaasia - hite powddny 1.0 HES: M ayél(8thon yl)-5-
495.2 (M+H+). Eﬁﬁ%'—%ﬁlzs%iro[E—benzo:furand,4'vpi eridin-3-one
2-{6-Chloro-3-[(5-fluoro-3-oxo-1 H,3H-sp|ro[2-benzo]?uran-l,4'-p|per|d|n]-1'-
yl)carbonyl}-1H-indol-1-yl}-N,N-dimethylacetamide Fi, N CI O N OtJ , NI\

15 Following the general procedurer¥ as described hereinabove, the

alkylation of 1'-[(6- chloro-1
H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[2-pényofuran-1,4'-piperidin]-3-one
WO 2007/006688 126 PCT/EP2006/0638 he preparation of which

N
has been described in example 1Q)Wrcially available
Cl
|

oz//N
C?,J

Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro-1H-indol-3-yl)carbonyl]-5-fluoro-3H-spirol 2-benzoturan-1,4'-piperidin}-3-one

(the preparation of which have been described in example 19y with commercially
available 2-chloro-1-(4-methyl-piperazin-1-yl)-ethanone as electrophile, the title

compound was obtained as a white solid.
ES-MS m/e (%): 539.4 (M+H").
Example 115

2-16-Chloro-3-[(5-fluore-3-oxo-1"H,3H-spiro[ 2-henzofuran-1,4"-piperidin]-1'-
yhcarbonyl}-1H-indol-1-yl Jacetamide



16

15

20

2-chloro-N,N-dimethyl-acetamide as electrophile, the title compound was

Wppeinechss a white solid. ES-MS m/e (9 5_484.0 (M+H"). 5 BKarapleibib3s4e

I'-({6-Chloro-I-[2-(dimethylamino)ethyl]-1H-indoi-3-yl}carbonyl)-5-fluoro-3H-
Bolanbemzoferanl foptaardinl:3-aag: il Nerbih@Ne!-IeNINGRHRWING 1'-[(6-
T A B e o S S o I S P e ot T AR Ded ) 3-one
tthtz)rptdrﬂamdoh&yﬂ)waim@dydy@-ﬂcmrodsmrﬁmtb[@b@m@ﬁ%ﬁl,M@ipew'rd'mercia]ly
I3ene (he-preraialion HTeYY@FEH&?‘é@ beSRAeseried R EXRMPIELR methyl {6-
with commercially available (2-chloro-ethyl)- _|met’hyl:am|ne as.
disivopiie e tiths Quhnpdutit Wi  dtaied 58 al whidPSHifdn E 5-Khgarbonyl]-
e %o)l- 440idcMrehivas bbikixample dh2dadHauty!
{6-chloro-3-[(5-fluoro-3-oxo-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-I'-

Yﬁ@r%aﬂlééﬁt@dé@ﬁ%&ﬂﬁ?t%%%@ @Qﬂ@?&@aﬁéﬁzoro-&om-i'H,:—SH-spim{z-
PCTIEP2006/063846 F, O N N O--r-| Following the general procedure V
B%“&%@E’ﬂﬁé‘d‘dh‘é?ﬂéﬁﬁ%%é,“ﬁﬂé%ﬂk&ﬂ&ﬂbﬂ%flﬂ‘iﬂ%-]-”yl}aceta‘e= was then hydrolysed

using standard conditions (aq.NaOH 1M, MeOH, roorn temperature) to give {6-chloro-
3-{(5-fluoro-3-oxo-1'H,3H-spiro[ 2-benzofuran- 1,4'-piperidin - 1'-yl)carbonyl]- 1H-

indol-1-yljacetic acid as a white sohd.

An amide coupling between {6-chloro-3-[(5-fluoro-3-oxo-1"H,3H-spiro[2-benzofuran-
L4 -piperidin]}-1'-yl)carbonyl]-1H-indol-1-yljacetic acid and NH.OH (25% 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'-
ylcarbonyl}-1H-indol-1-yl }-N-methylacetamide

—~NH

An amide coupling between {6-chloro-3-[{5-lluoro-3-oxo0-1'H,3H-spiro[ 2-benzofuran-
L4 -piperidin}-1'-ylycarbonyl]-1H-indol-1-yljacetic acid {described herein above) and
methyl amine afforded the title coumpound as a white solid.

ES-MSm/e (%): 470.3 (M+H").



chloro-IH-indol-3-yl)carbonyl] -5-fluoro-3H-spiro

w 20benEahsran-1,4'-piperidin] -3-one (thcf yﬁreparation of whichdwyebess3sis
described in example 19) with commer 2\ y 5 available chloro-acetic acid
tert-butyl ester as electrophile, thedifle compeund was obtained as a
white solid. ES-MS m/e (%): 513.2 (M+H4). Example 113
1'-,{[6-ChIoro-I-iZ-morpholin-4-yl_—2-oxoeth I)-1H-jndo|-3-yé]carbon IyI
|-B-AbF MR- 10 SpivoTeReRZB IR P A pipeidiH O3-S 6 RoBY N g rpro-3H-
Otj C) N Following theigdnéral piacedurd’ \pasdésdrbed hereinabove,
the alkylation of 1'-[(6 chloro- | H -in dol- 3- yl) carbonyl] - 5- flu oro- 3H -
spiro [ 2-benzofuran - 1,4'-piperidin] - 3-on @ (the preparation of which
have been described in example 1) with ¢ommercially 15 available
2-chloro-I-morpholin-4-yl-ethanone @ phile, the title compound was
obtained as a white solid. WO 2007/0066 8 PCTIEP2006/063846
ES-MS m/e (%): 526.2 (M+H"). Example
1'-({6-Chloro-I-[2-(4-methylpiperazin-A=y)-2-0xoethyl]-1H-indol-3-yl}carbon
yl)-5- fluoro-3H-spiro[2-benzofuran=3 'ridfr)1]-3-one 0

5 Following the general procedure V as described hereinabove, the alkylation of 1'-[{6-
chloro-1H-indol-3-yljcarbonyl]-5-fluoro-3H-spirof 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

10 group under standard conditions (TFA./ dichloromethane, room temperature}.
ES-MSm/e (%): 525.1 (M+H™).
Example 118

2-16-Chloro-3-[(5-fluoro-3-oxo-1"H ,3H-spiro{ 2-benzofuran-1.4'-piperidin}-1'-
ylicarbonyl}-1H-indol-1-yI}-N-[{2-(dimethylamino)ethyl]acetamide

F
O
N
&
IO
HN?\

i3



FN ICIO N OYJC 51 Following the general procedure V as described
wdhaneinabeye, the alkylation of 1'-[(6- PCT/EP2006/063846
chIoro-IH-indol-3-yl)carbonyl]-5-fluoro-3|l|3-§[5i
B R S S LR IBH S benzofuran
béctgidipd-netgapiiefddin-iogylethd sk s@eddophitedifetie agve) and
Iségm ﬂ@i?la@il iwsaamab&am@ia&a]wm@@&ii th ESIMS S (Ue)d 239 AHM KA.
xample

{R1$h]Pres3;[@rluqrg-31ex0-I'H,3H-spiro[2-benzofuran-1,4"-piperidin]-I'-
y)ca-gbor% z-%I:%)-I'-%;I];i)l?1-yﬁlg?gt)%(étamide OFo NCIO-Q,,{NOC15

HEN WO 2007/006688 129 PCT/EIP2006/063846 Following the general
> procedure V as described hereinabove, the allcylation of 1'-[(6-

Example 119

2-{6-Chloro-3-[(3-0x0-1'H,3H-spiro[2-benzofuran-1,4'-piperidin}-1'-yhcarbonyl]- 1H-
indol-1-yl}-N-[2-(dimethylamino)ethyllacetamide

10 An amide coupling between {6-chloro-3-[(3-oxo~1'H,3H-spirof2-benzofuran-1,4'-
piperidin]-1'-ylcarbonyl]- 1H-indol-1-yljacetic 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

15 2-{6-Chloro-5-methyl-3-[{3-0ox0-1'H,3H-spiro{ 2-benzofuran-1.4'-piperidin }-1'-
ylcarbonyl]-1H-indol-1-y1}-IN,N-dimethylacetamide

a) 1-(6-Chloro-5-methvl-1H-indol-3-v13-2.2 2-trifluoro-ethanone

) F

N\
N
o N



10

15

chloro-IH-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[2-benzofuran-1,4'-piperidin

wd-denacdze preparation of which have been described in exanplert®s/o63846

with commercially available chloro-acéticacid methyl ester as

i ' edi | (
g R e
RO -ResN T Al adtte Wiss w@@aﬁ‘@d%%&vﬁ@%oﬁg 11thighloro-5Smethyl-1H-
iRenmediatercDmIRIRY, deiitle as a white solid.
{6-chloro-3-[(5-fluoro-3-oxo-1'H,3H-spiro[2-

by eﬁ@ﬁﬁﬂ‘ﬁ(&éﬂ‘i Blcetamide

, room

temperature) to give 16-chloro 10
3-[(5-fluoro-3-oxo-i'H,3H-spiro[2-benzofugan- 4,4 =piperidin]-1'-yl)carbonyl]-I
H- indol-I-yl }acetic acid as a white solid. Apamide coupling between
ST \er!\:zofuran-

1,4'-piperidin]-I'-yl)carbonyl]-1H-indal:I-W}aeetic acid and NH40OH (25% in
water) afforded the title coump6tind as a white®olid. 15 ES-MS m/e (%):
456.4 (M+H+). Example 116
2-(6-Ch|oro-3-[(5-f|uoro-3-oxo-1'H,3H-spiro[27t5\b‘rrzofuran-l,4'-piperidin]-1'-
yl)carbonyl]-1H-indol-1-yl}-N-methylacetamide 0 N CI 0O N oy -NH 20 An
B chor e B o e a neHs lofgh 50 22 2-ifuoro-ethanone
1088 aridih il s daMB Y (06 sreto Rilgxh bétiv acidl (describdathepbin in oil). After
ahows) andymethylemine.giiorded thritille aeumPEUNG@S B Elithino-acetyl
ES-MS m/e (%): 470.3 (M+H+). WO 2007/006688 - 130 -

T 1O W
> }éﬁ%@é}(@é@gﬁé&/as stirred for an additional hour and then poured onto water and
extracted with ethyl acetate. The combined organic phases were dried over NaxS0O; and

concentrated in vacuo to afford 300 mg (60%) of the title compound as a white solid.

¢) 6-Chloro-1-dimethvlcarbamovimethvl-5-methyvl- 1H-indole-3-carboxvlic acid

© OH

N
Cl NO

\\{

/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) 2-16-chloro-S5-methvl-3-1(3-0x0- 1'H.3H-spiro] 2-benzofuran-1 4 -piperidin}-1'-

vhicarbonvl]-1H-indol-1-vi}-N . N-dimethvlacetamide




HY)

5

Example 117

w-Heolere-1-(2-oxo-2-piperazin-l-ylethyl)-1H-indol-3- yl]carbopw},—@pﬂw/@s%%

3H- spiro[2-ben zofuran-i,4'-piperidinl-3- O FO NCI N 01-j N

5 Following the general procedure V ag, described hereinabove, the
alkylation of 1'-[(6- chloro- | H-in dol-3-yl) carbonyl] -5-fluoro-3H- spiro [
2-benzofuran- 1,4'-piperidin] -3-0 e@reparatlon of which have been
described in example 19) with co available
4-(2-Chloro-acetyl)-piperazine-l-carboxyhc agid tert-butyl ester as
electrophile, the tittle compound was obtainedraS a white solid after
removal of the Boc protecting 10 grmﬁgtandard conditions (TFA/
dichloromethane, room temperaturg? le (%): 525.1 (M+H").
Example 118

2-{6-Chloro-3-[(5-fluoro-3-oxo-I'H,3H- splro@%)enzofuran 1,4'-piperidin]-I'-

yl)carbonyl]-1H-indol-I-yl}-N-[2- (d|methylamM%Tethyl]acetamlde OFO N.
/

Amide coupling according to general procedure [ described hereinabove:

- Amine: 3H-spirof 2-benzofuran-1,4'-piperidin] -3-one prepared as described in J Org,
Chem, 1976, 41, 2628,

- Aaid: 6-Chloro-1-dimethylcarbamoylmethyl-5-methyl- 1H-in dole-3-carboxylic acid,
ES-MS m/e (%): 480.3 (M+H").
Example 121

I'-[(1-Benzyl-2-methyl-1H-indol-3-yhearbonyl]-5-bromo-3H-spiro[2-benzofuran-1,4'-
piperidin}-3-one

a) 5-Bromo-1'-methyl-3H-spirol2-benzoturan- 1.4'-piperidin]-3-one

Br

o 0
Br\c[COZH fﬁ 0
+ e
Br i?I

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 “Ctor 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

mlL). The aqueous layer was extracted with ether (5 X 150 mL) and acidified with
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20

O N~ - HN~ CIN' i5WO 2007/006688 - 131 - PCT/EP2006/063846 An

w@midaeaapling between PCT/EP2006/063846

{6-chloro-3-[(5-fluoro-3-oxo-I'H,3H- splroff’%enzofuran-

L L Al e R Al e i sotuion
wesalwhRe Eulid. ESeNSherecoplpds iy 8 INGCHd 51 e sl gto pH 9-10) with
Zq{@xﬁhlmﬂa&[(ﬁh@wa kb Bhisp m&raﬂago&b&edhémwm@%ﬂwmﬂﬁ qariRorR0 mL).

lH I l- -é/ l}oroi{) diergl%h slawmll‘no etm/(lll wn t%vrytgre(%(?m%l),gr{eﬁ‘o?er sodium
A

i amide coupting
$Bifﬁh¢0r@d33f@m@dﬁ&n3ﬁ gpimﬁzlmemf@ra?hqmﬁ@pemﬁ miiifpt crbonrified by

éﬁ'ﬂméﬁ"%&ﬂf’ﬂiﬂ YW&H&%?J%}@&%%%& gfﬂt )1%@1%%} in dichloromethane

l-ethane-1,2-diamine affo the title coumpound as a white
SoRd? @521\%@&%“{%)1 geglostior rrodekainpte 42615
2-{6-Chloro-5-methyl-3-[(3-oxo-I'H,3H-spiro[2-benzofuran-1,4'-piperidin]-I'-
s BriAPDMEIRdCEIGHD-N, Ntk thylad@dimiddaR. 15-2.24 (m, 2H), 2.37 (s, 3H),

348-Charg-Symethykbigndal-3ryl)-2 % 2driflugre=ethanene £7s (ad, 7= 7.8, 1.7 Ha,
1H). PC-NMR (100MHz, CDCL): & 35.95, 46.05, 51.42, 84.00, 122.54, 122.97, 127.52.
128.64, 137.06, 152.24, 167.77.

b) 5-Bromo-3-ox0-1'H . 3H-spirof 2-benzofuran- 1.4"-piperidine]-1'-carbonitrile

O
Br Br

o

)

N N

\ CN
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 m! of water. The organic layer was dried over sodium sulfate and
evaporated under reduced pressure. The residue was purified by silica gel column
chromatography (1.00—200) eluting with methanol in dichloromethane (0.5% to 1.0%) to
get the pure product (1.6 g, 51%).

"H-NMR (400MHz, CDCl3): 8 1.72 (d, ] = 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 -niperidin}-3-one




OF F CI\INHWO 2007/006688 132 PCTIEP20061063846 Using a

wopreceehsresdescribed in J Med. Chem. ligf) , 34, 140, from 0.26G/gxD00@& 3846

1)

15

20

mol) of 6-chloro-5-methyl-IH-indole were prepared 0.38 g (96%) of
|-(6-chloro-5methyl-IH- indqk-3-y])-2,2,2-trifluoro-ethanone agf white solid.
b) 2-[6-Chloro-5srethyl- 342,2,2-trifluoro-acetyl) g,
-indol-I-yll-N,N-dime
solution of 1-(6-chlot %
(0.38 g) in 10 ml of DMF & were added 64 mg (1.1 eqg.xof NaH (60%

in oil). After stirring the mixti¥e for 30 min. were added 0.16i (1.1 eq.)

of dimethylamino-acetyl chlorfd¥. The mixture was stirred for an additional

hour and then poured onto water and 10 extracted with ethyl acetate. The
Aamkined @rgganiophases! Were Hiedrorel NaaSO4HNT Conadntrated dated under
Vacuo ford. (60%) of the tit vhi lid, °
e el L P TR i o 05
oOpHorrordinstedsity 18 s aprsesdipsb yosbAped thamdy extracted with
ShnaEot9B, 840140, fiendhdBld efiZacts were washed with water, the organic layer

was dried over sodium sulfate and evaporated under reduced pressure. The residue was

washed with distilled hexane and dried under high vacuum to get the pure product (0.64
g, 70%).

IR (KBr) 3333.84, 290.53, 283525, 2811.07, 2749.38, 1756.04, 1470.28, 1415.14, 1271.03,
1196.28, 1083.84, 929.07, 831.50, 79235, 734.78, 691.24, 548.46, 534.50 cm '. "H-NMR
(400MHz, CDCl): § 1.66-1.72 (m, 2H), 2.02-2.09 (m, 2H), 3.07-3.18 (m, 4H), 7.29 (d, J
= 7.8 Hz, 1H), 7.77 (dd, J = 7.8, 1.7 Hz, 1H), 7.99 (d, ] = 1.7Hz, 1H). "C-NMR
(100MHz, CDCly): § 6.33, 42.49, 85.23, 122,61, 122,93, 127.39, 128.64, 137.07, 152,44,
167.91. FIA-MS: 282.1 and 284.1; C12 H1,"BrNO, [MH"] requires 282.1. mp: 162-163 °C.

d) T'-[(1-Benzyl-2-methyl- 1H-indol-3-yljcarbonyl] -3-bromo-3H-spiro[ 2-benzofuran-

1.4 -piperidinl-3-one

Following the general procedure 1 as described above, the acylation of 5-bromo-3H-
spiro[2-benzoturan-1,4"-piperidin}-3-one with I-benzyl-2-methyl- 1H-indole-3-

carboxylic acid (preparation described in example 1), gave the title compound.

ES-MSm/e(%): 531.5(M+H").
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w{trelongsssmethyl-3-(2,2,2-trifluoro- acet -indol-1-yl]-N,N-dimethypaesiasisic

mide were prepared 0.18 g (76%) of the ﬁe compound as a white solid.

d) 2-{6-chloro-5-methyl- }1 0172

3-[(3-0x0-1'H,3H-spiro[2- benzofuran 1 -piperidinl-I'-
carhonyl-1H-indol-1-ylI-N,N-dimethylacetamide WQ 2007/006688 133 -

PO PS0EI08 A8 b 1EH T IR RATAD oA T 4EEBr g ol -pirol2-
general procedure | desctibeebhiereinBopgier@ming:one
3H-spiro[2-benzofuran- 1,4'-piperidin] -3-one prepared as described in |
OredndeRem. 12dRi 41 2028 Behfibiran- 1.4 -piperidinl-3-one |
6-Chloro-1-dimethylcarbamoylmethyl-5-methyl-Ifl-indole-3-carboxylic acid,
ES-MS m/e (%): 480.3 (M+H'). Example 121 1'-[(1-Ben
zyl-2-methyl-IH-indol-3-yl)carbonyl]-5epromo-3H-spiro[2-benzofur

piperidin]-3-one~10 a&x5tBromo-1'-methyl-
3H-spiro[2-be ran 1,4'- p| ridi ne Q- QB Br |F rNN
Butyllithiumg @ 7~22mitgf 1.47 solu iIn hexane, 143 mmol) wgs adged

dropwise to a

To a solution of the substituted 2-bromo-4-fluoro-benzoic acid (10.9 g, 50 mmol) in dry
THF (200 ml) at -78 °C n-butyllithium (1.6 M in hexanes) (100mmol) was added drop
wise (3 h) and the resulting solution was stirred for an additional 2 h at the same
temperature. Freshly distilled N-methyl 4- piperidone (7.91 g, 70mmol) in dry hexane
(25 ml) was added over 30 min at the same temperature. The mixture was then allowed to
stir at rt and was finally added to ether (200 ml) and water (300 ml). The basic {aqueous)
layer was extracted with ether (5 X 100 ml) and the aqueous layer was acidified with
concentrated hydrochloric acid (pH 2-3) and extracted with ether. The agqueous solution
was botiled 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 wasrapidly extracted with chloroform (5 X
200 m1l). The combined chloroform extracts were washed with water, dried, concentrated
to give light yellow solid which was purified over neutral alomina eluting 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 (CDClL, 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,
1), 7.84-7.87 (m, 1H); FIA-MS: 236 (M + 1).

b) 6-Fluoro-3-oxo-1'H.3H-spiro[ 2-benzofuran-~ 1 4 -piperidinel-1'-carbonitrile




solution of 2,5-Dibromo-benzoic acid (20 g, 72 mmol) in dry THE (300 ml)

wa@bsrBobsseyer a period of 3.5 h under a nitrogen atmosphere pfhe:t0a6d10¢3846
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15

20

mixture was stirred at - 15 78 C for 2 h; A'4clution of N- -methyl piperidone
(11.31 g, 99 mmol) in hexan%(40 mL) was added dropwge during 30 min
to the reaction mixture at -7&C. The reaction mlxt e wWas allowed to
come to room tempe ' 1
reaction mixture wa.

aC|d|f|ed with WO 2007/006688t- 134- PCT/EP2006/063846, concentrated
HCI (to pH 2-3) and extracted V\hth ether (2 X 150 ml). The a@ﬂillc solution
was boiled for 1 It and then cooled to 0-5 C and made alkaline (to pH

*Polmfmﬂtlfnraﬁﬂﬁ%leﬁ)@Hl'Jih@tngaldssogyﬂ@mmmﬁmmwaﬁﬁﬁlwm 3 one
of m The c d chlo orm extracts were

R Bt Eab R o S LU RE B B and

t@@tﬁ@e&ilpeefséut@nﬂhes reSithied Wwasphrifibe westipurifisduby viticatygeled with 5%

{160:200) eplumB-chiamaiegraphy: §lulna-WithdRethanRliBn was dried (anhydrous
dlchloromethane 0.5% to 2.5%) to afford the desired product (4.2 g

S R (OB D E 1 B PP e Iy M’z‘s’éﬂ)‘“’éai%g?@ﬁed over
[}, 2bitn 2 81K, BN ¢ (AU Bieh 5R ¢metBld) ¢ 2088v2 .85 (mag 2Hp Y tR6 ddsided product
% Jéé)-f 7 75 (dd, J=7.8,1.7 Hz, 10 1H). 13C-NMR (100MHz,

DClSJ’E) 35.95, 46.05, 51.42, 84.00, 122.54, 122.97, 127.52, 128.64,

137.06, 152.24, 16/.77. b) 5-Bromo-3-0x0-1'H,3H-spiro(2-benzofuran

HMB&@H@M@QM&HMM B-O7BEBr b1 2&-NN an A scldfon @ (m, 4H),
WW'FIGEWH'H?W”P? 139 an19mmpRolry cholarofanm (ROxB-ywag@ddeds 2216,
,%% B%ST a stirred boiling solution of cyanogen bromide (12.16 g,

A @n‘rg}oform (200 ml) under a nitrogen atmosphere and the

resulting solution was
¢y 5-(2-hydroxyethoxy)-3H-spiro] 2-benzofuran- 1.4 -piperidin]-3-one

F.'.' ————T O

N L_oH

CN

Tz

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 AkO; column upon elution with 5-7%
MeOH/CH,CI; containing NHj (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, ] = 8.4 Hz, 1H),



refluxed for overnight. The reaction mixture was cooled and washed with

wanPhakyo HCl and then with 20 ml of water. The organic layerwafs/es3s46
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15

dried over sodium sulfate and evaporaté%SUnder reduced pressure. The
residue was purified by silica gel calumn 20 chromatography 100-20(33
&ttty With risthanbTin GidkididimethaiidfolSos 1y'Pd0 il puire'2-3- 593,
Produetd 166g, 3180, HINVMBRAA00MKIZI G3DCHR).SOF ALRAS 254:31APHZ ).

2H), 2.24-2.32 (m, 2H), 3.37-3.59 (m, 4H), 7.32 (d, J= 8.2 Hz, 11-1), 7.83

99 971 83 A7 570 AN 81938 I3 Bl dik- 6)(2-hydroxyethoxy)-3H-spiro[ 2-
5-Bromo-3H-spirol2-benzofuran-1,4-piperidinl-3-oné WO 20077006688 -
IYROPER P LD IORB/E8882810 O BrBr 01NN CN H A mixture of
cyanoamine (1.0 g, 3.2 mmnol) and 20%HCI (12 ml) was heated under

reflux under a nitrogen atmosphere for 6 It. The reaction mixture was

cooled to 0-5 C and pH was adjusted to 9-10 with agueous NaOH

solution and rapidly extracted with 5 chloroform (3 X 50 to I). The

combined extracts were wa with water, th organic layer was dried
over sodium sulfate and ev @ d pressure. The residue
was washed with distilled hex nd~drigd oFder high vacuum to get the

pure product (0.64 g, 70%). IR(KBr) 3333.84, 290.53, 283525, 2811.07,
2749.38, 1756.04, 1470.28, 14 ,1271.03] 10 1196.28, 1083.84,
929.07, 831.50, 792.35, 734.78,691.24, 548.46, 534.50 cm1. 'H-NMR
(400MHz, CDC13): 6 1.66-1.72 (m, 2H), 2.02-2.09 (m, 2H), 3.07-3.18 (m,
4H), 7.29 (d, J = 7.8 Hz, IH), 7.77 (dd, J = 7.8, 1.7 Hz, 1H), 7.99 (d, J =

7Hz, 1H). 13C-NMR (100MHz, CDC13): 6 6.33,42.49, 85.23,_122 61,
Bl e A R B R S T
hgdraxcirki}roprNG dimdurequirdspgeritlimi3- 082 w8 Chasyl-2-methyl-
@ﬁiﬁ@ﬁ%@%ﬂ%ﬁ%y‘&diﬁ?F&?ﬁl’ﬁibﬂ%‘é@ﬂ%ﬂhn example 1), gave the title

(0]

-5-bromo-3H-spiro|[2-benzofuran- 1,4'-piperidin] -3-one
compound.

ES-MS m/e (%): 511.6(M+H™).
Example 123

1"-({1-[2-(3,4-Dimethoxyphenylethyl]-5-methoxy-2-methyl-1H-indol-3-yl jcarbonyl)-
3H-spirof2-benzofuran-1,4"-piperidin]-3-one

()

4 o
— O

Following the general procedure I as described above, the acylation of 3H-spiro[2-

benzoluran-1,4"-piperidinf-3-one prepared as described in example 16 above, with



/ N Br O \ O Following the general procedure | as described above, the
woagpatermf 5-bromo-3H- spiro[2-benzofuran-1,4'-piperidin]-3pomerwitne /063846

1-benzyl-2-methyl-IH-indole-3- 20 cartio];)%ié acid (preparation described

[ 1) /e the title compaund. FS- e.(%0); B3 +H9,

S osstl B e e Tl Tt

ipdpiegretrmbinaa i aeyne Hip SHGIENReRYdroxyeth.oxy)-3H-spiro[2-

benzofuran-1,4'-piperidin]-3-one a)

B dSrovt {faethyb 3HMpFB[R-benzofuran-1,4'-piperidin)-3-one O O CO2H

/0 -I-F FBrNN 5 To a solution of the substituted

2-bromo-4-fluoro-benzoic acid (10@&“@@@100 indry THE (200 ml) at

-78 C n-butyllithium (1.6 M in hexanes) (100mmol) was added drop wise

(3,h).and the resulting solution was stirred for an additional 2 h at .
BB SN B A SO i B SH-spirol2

70m.mol) in dry hexane o285 mipwas -atoedioveB3®ein at the same

temperature. The mixture was then allowed to stir at rt and was finally

added to ether (200 ml) and water (300 ml),-FQe ba%ic (aqueous) layer

was extracted with ether (5 X 100 ml) and 2eueous layer was acidified

with concentrated hydrochloric acid (pH 2-3 axtracted with ether.

The aqueous solution was boiled for I h and/was,then cooled to 0-5 C

and made alkaline (pH 9-10) with co

Following the general procedure I as described above, the acylation of 3H-spirof2-
benzoturan-1,4'-piperidin]-3-one prepared as described in example 16, with
10 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-yhcarbonyl]-3H-spiro[2-benzofuran-1,4'-
15 piperidin}-3-one



15 aqueous sodium hydroxide. The cold solution was rapidly extracted

wovith chdesgdorm (5 X 200 ml). The combined chloroform extraets wereus/nezgds

10

15

washed with water, dried, concentrated i give light yellow solid which
was purified over neutral alumina eluting with a gradient of 30-50% ethyl
acetate-hexane to obtain 1.75 g (15%) of the desired product as a white
solid. 20 'H-NMR (CDC13, 400 MHz): S 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, 113), & 2 (mjj 1H), 7.84-7.87 (m,1H); FIA-MS:
236 (M + 1). b) N
6-Fluoro-3-oxo-I'H,3H-spiro[2-benzofuran
2007/006688 137 PCT/EP2006/063846 O O
solution of 5
the6-fluoro-1'-methyl-3H-spiro[2-henzofuran-1,4'-piperidin]-3-one (1. 17 g,
5 mmol) in dry chloroform (10 ml) was added cyanogenbromide (60 mnol)
and the resulting solution was refluxed for 36 h. The reaction mixture was
extracted with 5% 5 HCI (5 ml) and then with water (2.5 ml). The
chloroform solution was dried (anhydrous, MgSO4) and concentrated to
GRIE X &I MG S0iIRT WHILH was TRISFRERE-HihEd Ber B8 BIGHing Promo-3H-
witto [2hMe@tt-dichlbrpipetiiane 3ogive 858ithg (7006) théddeSiredboxylic acid

roduct ite solid, 'H- 400 MHz): S 1.72-1.76 (in,
gﬁ%@é@@g@gs@ %“Es‘%% 1%%83% , 1%69 7.09-7.11 (m, 111),
7,11-7.28 (in, 1H), 7.89-7.92 (m, 1H); IR (KBr): 3492, 3043, 2216,
¥red31 898 ,(]%4)7'84é?r13@.\40“*)%4-—222-hydroxyethox
)piro[2-benzofuran-1,4'-piperidinl-3-one OO O (~O FI,p

Example 126

LOOFIO NNCN Toa

1'-[(1-Benzyl-2-methyl-1H-indol-3-yl)carbonylj-3H-spiro[ 2-benzofuran-1.4'-

piperidin}-3-one

7 ’ N

Following the general procedure 1 as described above, the acylation of 3H-spiro[2-
benzofuran-1.4'-piperidin]-3-one prepared as described in example 16 above with 1-
benzyl-2-methyl-TH-indole-3-carboxylic acid (preparation described in example 1), gave

the title compound.
ESMS m/e (%): 451.6(M+H").

Example 127



N~OHN CNH

Wcﬁzﬁbmw@soxo-l‘H,3H-spiro[2-benzofur?_?-l,4'-piperidine]-l'-mmu&iﬁfowms

5

10

(1.23 g, 5 15 mmol) was heated with eth ene glycol (5 ml) and sodium
hydroxidle, (.82 95 70k B D%f 437204810130 n MOSEPEIRE 12 benzofuran-
etr?glene glycol2(w’as remo% dr%%?ist_illation Sﬁeﬁhi&n%ﬁccum@rﬁ{e CREOIITAn
residual reaction mixture was diltt@dRgTiH WhtEPBAd extracted repeatedly

with chloroform. The combined organics was dried and concentrated to

give a semi solid material which was purified over A1203 column upon

789 mg (60%) of the desired prod 4s a Pale yellow solid. 'H-NMR
(d6-DMSO, 400 MHz): 1.47-1.50 (it Y, 2-
(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), WO 2007/006688 138 PCTIEP2006/063846 7.20 (s, IH),

264.3 (M + 1). d) 1'-[(1-Benzyl-2-metTyl-
d~yethoxy)-3H-spiro[2- benzoturan-1,4'-piperidin)-3-one OH DN gO /\O

5 Following the general procedure | as @ joed above, the acylation of

5-(2- hydroxyethoxy)-3H-spiro[2-benzFo IEQ Af:'-piperidin]-B-one with
1-benzyl-2-methyl- 1H-indole- 3-carboxylic acid (preparation described in
example 11), gave the title compound. 10 ES-MS m/e (%); 5,11.6§I\/||+W).
%W@ i%eneral procedure VI as described above, the arylation of 1'-[(6-chloro-1H-

indol-3-yl)carbonyl}-3H-spirof 2-benzofuran-1,4'-piperidinj-3-one {prepared according

fhdol-3-yl)carbonyll-6-(2-h

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-yljcarbonyl }-3H-spirof 2-benzofuran-1.4'-

piperidin]-3-one

\/ o]

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-

1H-indol-3-yhcarbonyl}-3H-spirof{ 2-benzofuran-1,4"-piperidin}-3-one (prepared



10

15

I'-({I-[2-(3,4-Dimethoxyphenyl)ethyl]-5-methoxy-2-methyl-IH-indol-3-yI

wcadyanybes3H-spiro[2-benzofuran-1,4'-pjperidin]-3-one 15 Fabowirepdheosssds

general procedure | as described above, the acylation of 3H-spiro[2-

benzafHian: Lapiperding 3 gﬂ%ﬂ%@ﬁ{ﬁ‘&%ﬁx %%ﬁeﬁa%m%@yr chloride
above, with WO 20071006688 - 139 - PCT/EP2006/063846 commercially

é@%‘rlgkﬁéltic[%"@@%ﬁwethoxy plien yl)-ethyl]-5-methoxy-2-methyl- IH-
indole-3-carboxylic acid, gave the title compound. FS .MS m/e (%): 555.3
W&)}l&%ﬁiﬁhp@iﬁﬂl\&}ﬁ)-
I'-{[I-(4-Ethoxyphenyl)-5-methoxy-2-methyl-IH-indol-3-ylIcarbon
yl}-3H-spiro[2- benzofuran-l,4'-pipgi§}ﬁ]5@—m 0o N O N Following the
general procedure | as described above, the acylation of 3H-spiro[2-

benzpturan:.4; pipardink 3006 pieparsd:as ARasReH INPARRE R cofuran-

commer y Avallah
1-(4- ethoxyphenyl) -5-methoxy-24nethytiHnihdolac 3-carboxylic acid, gave
the title compound. ES-MS m/e (%): 511.5 (M+H'). Example 125
5-Bromo-I'-[(6-chloro-IH-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-
15 piperidin]-3-one WO 2007/006688 - 140 - PCT/EP2006/063846 N Br
HN O

F N

Following the general procedure VII as described above, the acylation of 1'-[{6-chloro-
1H-indol-3-ylcarbonyl]-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 (%): 503.4(M+H™).
Example 130

1*-{[6-Chloro-1-(3,5-difluorobenzoyl)-1H-indol-3-vilcarbonyl }-3H-spiro| 2-benzofuran-
1.4 -piperidin]-3-one



Following the general procedure | as described above, the acylation of

w-hmessdd- spiro[2-benzofuran-1,4'- plperldln] -3-one with  peT/EP2006/063846

10

15

1H-indole-3-carboxylic acid (commerua I?/z’avallable) gave the title

Tﬁ{%ﬂ% ?_ é?ﬁ:ﬁ@fﬂf&é}ﬁo car %%}t}:%@?_' ‘ﬁe%@ lation of 1'-{(6-chloro-
[Eﬂbm%farﬂacarhurwiﬁ)e%ﬁ]lglt%éwmélmrdvﬁn@mﬁ@cb@hérapﬁr@eéﬁml

h@&)ﬂﬁ%@l@e@@@@‘f@l ShevaeYigken-efidh-spMial& Dengafwabenzoyl chloride gave
tﬁ pendm%)1 i one prepared as described in example 16 above with 1-
y

benzy 25mét dIH indole-3-carboxylic acid (preparation described in
example 1), gave the title compound. ES-MS m/e (%): 451.6(M+H"). 15
Ealith F@/fi‘%)\)/vézéd@??@b’ﬁé588 141 - PCT/EP2006/063846
1'-([6-Chloro-I-(3,5-difluorophenyl)-1H-indol-3-ylJcarbon
yl}-3H-spiro[2-benzofuran |,4'-pipericiaisdiorie1ION O ele/\N FF
Following the general procedure VI as described above, the arylation of

|F[-(ﬁ63@9f&(u'll' ?2 3-difluorobenzoyl)-1H-indol-3-yljcarbon % 3H-spirof2-benzofuran-
indol-3-yl)carbonyl]-3H-spiro[2-bénzofuran-1,4"-piperidin]-3-one (prepared

according to example 16) with lzéni?ﬁﬁ?ﬂfaw avai&ble
3,5-difluorophenylboronic acid gave the titte compound. ES-MS m/e (%):

493,1(M+H").
/QY °
F
o F N
5;@ ‘

Following the general procedure VIT as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yDcarbonyl]-3H-spirof 2-benzofuran-1,4"-piperidin]-3-one {prepared
according to example 16) with commercially available 2,3-difluorobenzoyl chloride gave
the title compound.

ES-MS m/e (%): 521.4(M+H").
Example 132

P'-({6-Chloro-1-[(3.5-difluorophenylsulfonyl]-1H-indol-3-yl jcarbonyl)-3H-spirof 2-

benzofuran-1.4"-piperidin]-3-one



10

15

Example 128 to 1'-{[6-chloro-1-(3-fluorobenzoyl)-1H-indol-3-yl]carbon
Yodtespieg[2-benzofuran-1,4'- piperidin]-3-one F o N ClI N @dolevwigoss4s
the general procedure VIl as described B‘%Ve, the acylation of
1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[2-ben29furan-l,4'-piperidin]-3-one
(prepared WO 2007/006688 142 PCT/EP2006/063846 according to
example 16 above) with commercially&vailable 3-fluorobenzoyl chloride
gave the title compound. ES-MS m/e {%,)*503,4(M+H"). Example 1.29 5
1'-{[6-ChIoro-I-(2-fIuorobenzoyl)-lH-Tndol-B-ggﬂ%arbonyl}GH-spiro[2-benzofu
ran- 1,4'-piperidin]-3-one o FN Gl 13a O Eollowing the general
procedure VIl as described aljo ' i -[(é-chloro-
1H-indol-3-yl)carbonyl] -3H-spitof2 O A"-piperidin]-3-one
(prepared 10 according to ' commercially available

2-fluorobenzoyl chloride gave the title compound. ES-MS m/e (%):
503.4(M+H+). Example 130

Following the general procedure VII as described above, the sulphonylation of I'-{(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-difluorobenzenesulfonyl

chloride gave the title compound.
ES-MS m/e (%): 557.4(M+H").
Example 133

I'-{|6-Chloro-1-(3,5-difluorobenzyl)- 1H-ind ol-3-yl]carbonyl }-3H-spirof 2-benzofuran-
1,4'-piperidin]-3-one

“Following the general procedure 111 as described above, the acylation of 1'-[(6-chloro-

1H-indol-3-yhcarbonyl]-3H-spirof 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



F- {[ 6-Chloro-I-(3,5-difluoroben zoyl)-].H-indol-3-yl]carbonyl

w-htepigi2-ben zofuran- 15 1,4'-piperidin]-3-one F O N \ ~pei/ibthdiGl 346

10

i5

2007/006688 - 143 - PCT/EP2006/063846 Following the general

Iy re VI r '
e o T A penoturan-1.4-
(prepared according to examplePle)lWﬂﬁ confidercially avallable
3,5-difluorobenzoyl chloride gave the title compound. 5 ES-MS m/e (%):
521.4(M+H’). Example 131
1'-{[6-Chloro-I-(2,3-difluorobenzoyl)-1H-indol-3-yl]carbon
yl}-3H-spiro[2-benzofuran - 1,4'-piperi -one io FJ rFNCI O10
Following the general procedure VII ribed above, the acylation of
1'-[(6-chloro- 1H-indol-3- yI)carbonyI] -3H-spir [2 -benzofuran
-1,4'- plperldln] -3- -one (prepad accordlng i 7. arQple 16) with

Following the general procedure 111 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 3-fluorobenzyl chloride gave the

title compound.
ES-MS m/e (%): 489.4M+H™).
Example 135

1'-({6-Chloro-1-[2-(3-flucrophenyl)-2-oxoethyl}-1H-indol-3-yl jcarbonyl)-3H-spiro[ 2-

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

Following the general procedure 111 as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spirof 2-benzofuran-1,4'-piperidin]-3-one {prepared
according 1o example 16) with commercially available 2-chloro-1-(3-fluoro-phenyl)-

ethanone gave the title compound.



I'-({6-Chloro-I-[(3,5-difluorophenyl)sulfon yl]-IH-indol-3-yl
wocahmoyip8H-spir o[2- benzofuran - 1,4'}- iperidin]-3-one WOpCT/EP2006/063846
2007/006688 144 PCT/EP2006/063846 FF\~O pl ON CNO ~~~Cl

%—W@Wéz‘l@b‘ﬁ%@?ﬂ?@l%@?edure VIl as described above, the
' [

sulphonylation of 1'-[(6-
chloro-IH-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one
(prepared according to example 1%%)]\3% commercially available
3,5-difluorobenzenesulfonyl 5 chloride gave the title compound. FS-MS

m/é' (@@:@E}Qrmm@anpmpb@gyl)~2uoxoethyl} -1H-indol-3-yljcarbonyl)-3H-

1'-{[6-Chloro-1-(3,5-difjuospbeazylrdidnndel-3ylicaibra- one
yl}-3H-spiro[2-benzofuran- 1,4'-piperidin]-3-one F\N O~/~Cl 10 10

Following the general procedure Ill as described above, the acylation of
1'-[(6-chloro- .
1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofura Fpiperidin]-3-one
(prepared according to example 16 above) mmercially available
3,5-difluorobenzyl chloride gave the title compound. 15 ES-MS m/e (%):
507.4(M+H+). 6]

O N

0

Pollowing the general procedure III as described above, the acylation of 1'-[(6-chloro-~
1H-indol-3-yhcarbonyl]-3H-spirof 2-benzofuran-1,4"-piperidin}-3-one {prepared
according to example 16) with commercially available 2-chloro-1-(2,5-difluoro-phenyl)-

ethanoneethanone gave the title compound.
10 ES-MSm/e(%): 5354M+H").
Example 137

1"-{[6-Chloro-1-(3-fluorobenzoyl)-1H-indol-3-yi|carbon yl }-5-fluoro-3H-spiro[ 2-

benzofuran-14"-piperidin]-3-one



Example 134 WO 20071006688 - 145 - PCT/EP2006/063846

wQ2{{f6lateso-1-(3-fluorobenzyl)-1H-indol-3 @/I]carbonyl}-SH-sph’@[ﬁfﬂl&ﬂ@@éﬂssm

10

15

ran-1,4' piperidin]-3-one rCN N O ~ ~ A O Following the general
P&%%ﬂyéetﬁu g&@&%ﬁ; %sgdap@%@z thesagyialign,ef, lrc[(&gml%yﬁtzgn of T'-[(6-chloro-

1H-indol-3-yl)carb on []-3H-spiro[2-benzofuran-1,4'-piperidiri]-3-one

(Blepdrd - Heebienny 105&%&%91 SPWRHRQSHABEIAN %v%‘ipéﬁl@ﬁl -3-one
@M@beﬁ@dﬂM@lﬁe gavenipe: titly compasntme2MS mveikha) 3-fluorobenzoyl

4{13]({?. M+H+}5 5( le 35 0
' oro- T ?f{ ffliofo Uhenyl) 2-oxoethyl]-1H-indol-3-yl}carbonyl)-3H-s
iro[2- benzofuran eridin]-3-one N CI N O Following the general
DBV (A Hesdr ‘ﬁ%gla)oove the acylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl] -3H-spiro[2-benzofuran-1,4'-piperidin]-3-one
(prepared 15 according to examplé&x®) methEommercially available
2-chloro-I-(3-fluoro-phenyl)- ethanone gave the title compound. WO

200¢1QRH68 A6 PCTIERBERAIVG3E4 G0 B -M P /8, )1 P-4 Dspirof2-

Example 136
benzofuran-1.4'-piperidin}-3-one

o

F

N\ / ci
o
Q//\
ONF
o)

Following the general procedure VII as described above, the acylation of 1'-[{6-chloro-
1H-indol-3-yl)carbonyl}-5-fluoro-3H-spirof 2-benzofuran-1,4'-piperidin}-3-one
(prepared according to example 19) with commercially available 2-fluorobenzoyl
chloride gave the title compound.

BES-MS m/e (%): 521.4M+H™).
Example 139

1'-{[6-Chloro-1-(2,3-difluorobenzoyl)-1H-indol-3-yljcarbonyl }-5-fluoro-3H-spiro[ 2-

benzofuran-1,4"-piperidin}-3-one



1' -((6-Chloro- I-[2-(2,5-difluorophen yl) -2-oxoethyl] -1 FI-in dol-3-yI

wo)eartyowsady-3H- spiro[2-benzofuran- 1,4'-%'£eridin]-3-one F FOrMNccnbssas

10

.
1A

Following the general procedure Il as destribed above, the acylation of

1'-[(6-chloro- 1H-indol-3-yl)carbonyj]
-3H-spiro[2-benzofuran-1,4'-piperidi
example 16) with commercially ajvaildble 2-ehloro-1.-(2,5-difluoro-phenyl)-
ethanoneethanone gave the titte’compaand. 10 ES-MS m/e (%):
535.4(M+H"). Example 1.37 N

]-3-one (prepared according to

Bonyl}-5-fluoro-3H-spiro[2-
O F WO 2007/006688 147
PCT/EP2006/063846 Following the general procedure VIl as described
above, the acylation of 1'-[(6-chloro- n dol-3-yl)carbonyl]
-5-fluoro-3H-spiro[2-benzofuran-1,4'-piperifin]<3-one (prepared according
to example 19) with commercially avaifahless-fludrobenzoyl chloride gave
the title compound. a

Following the general procedure VII as described above, the acylation of T'-{(6-chloro-
1H-1ndol-3-ylycarbonyl}-5-fluoro-3H-spiro| 2-benzofuran-1,4'-piperidin}-3-one
(prepared according to example 19) with commercially available 3,5-difluorobenzoyl

chloride gave the title compound.
ES-MS m/e (%): 539.4(M+H").
Example 140

1'-{[6~Chloro-1-(2,3-difluorobenzoyl)-1H-indol-3-yljcarbonyl }-5-fluoro-3H-spirof 2-

benzofuran-1,4"-piperidin}-3-one

o

F N

N

o}

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yhcarbonyl}-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one
{prepared according to cxample 19) with commercially available 2,3-difluorobenzoyl

chloride gave the title compound.

ES-MSm/e (%) 539.3(M+H").



5 ES-MS m/e (%0): 521.4(M+H+). Example 138 F-
wiedahleEgsd-(2-fluorobenzoyl)-1H-in dol- 3-yl] carbonyl }-5-flu@r 3ol 346

[2- benzofuran-1,4"-piperidin]-3-one Py d¥’N Cl 0JJ~~"\|~jl F 010

Following the general procedure VIl as described above, the acylation of

I'-[(6-chloro- 1H-in dol-3-yl) carbonyl] -5-fluoro-3H-Spiro

12-benzofuran-1,4'-piperidin] -3-one (prepared according to example 19)

with commercially available 2-fluordb@szigl 1 ¢hloride gave the title

compound. ES-MS m; e (%): 521.4(M+H+). 15 Example 139

I'-{{6-BRitrorls (2 B3l domabenzoy) b kdilccloH31lcadod3- y1 lcarbon y1)-5-fluoro-3H-

yl}-5-fluoro-3H-Spiro [2-.benzofuran-1,4"-piperidin]- (;]E? WO

50071006688 148 PCTERSOE AL PRABIRFEE Folfowing the

general procedure VIl as described above, the acylation of 1'-[(6-ehloro-

IH-indol-3-yl)carbonyl]-5-fluoro-3H-gpiro[2-benzofuran-1,4'-piperidin]-3-on

e (prepared according to exampl with commercially available
3,5-difluorobenzoyl 5 chloride g}]@ compound. ES-MS m/e (%):
539.4(M+H"). Example 140 0//;'\;

N/ ol

O
N
O F
5 o]

Following the general procedure VII as described above, the sulphonylation of 1'-[(6-
chloro-1H-indol-3-yhecarbonyl]-5-fluoro-3H-spirof 2-benzofuran- 1,4'-piperidin]-3-one
(prepared according (o example 19) with commercially available 3.5-

difluorobenzenesulfonyl chloride gave the title compound.
10 BS-MSm/e(%): 575.3(M+H™).
Example 142

I'-{I6-Chloro-1-(3,5-difluorobenzyl)- 1H-indol-3-yljcarbonyl }-5-fluoro-3H-spiro[ 2-

benzofuran-14"-piperidin}-3-one



5

10

1'- {[6-Chloro-I-(2,3-difluoroben zoyl)-1H-indol-3-yl]carbon

wyDeosfhiseres3H-spir o[2- benzofuran-1,4'-piperidin]-3-one F Pi@thebbdoked3s4s

O O F 10 0 Following the general proc'eg?ﬁé VIl as described above, the

ﬁ 1 éﬁj\}f%‘?ﬁgﬁ@@c&ﬁ“ ce:!i'ﬁll nﬂ?l %é@s%?ﬁp oye, the }kglation of 1'-[(6-chloro-

S II’O enzo uran | erldlrﬁ -6ne

wéiﬁétml)yﬁdmpnéli@ﬁmmﬁhﬁ@w tReavaligsie b Eﬁﬂ%ﬂ@bb 20V

chiepidedave taemtitle compapnd 135 EShMS MRyl 23R+ MQorobenzyl
21007/ 06688,149 PCT/EP2006/063846 Example 141

l(({g %‘?%-hf(g 158“’1“1 u%?op enyl) sulfonyl]-]H-indol-3-yl}carbon
&5 -fluoro-3H- spiro[2-benzofuran-1,4"-piperidin]-3-one i F\ (50 O"l O
MS mfediferingie¥eHeral procedure VI as described above, the
sulphonylation of 1'-[(6- chloro-1..H-indol-3-yl)carbonyl]
-5-fluoro-3H-spiro[2-benzofuran- 1,Bxpipdddid-3-one (prepared
according to example 19) with commercially available 3,5-

diflupreerzgnssulfanyl GRIEds game-RBJIUe COMRRKARL-5-fluoro-3H-spiro[2-

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

Q

N

N

0

Following the general procedure IH as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yhcarbonyl]-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



10 ES-MS m/e (%): 575.3(M+H+). Example 142

wolxd{64abiego-1-(3,5-difluorobeezyl)-1H-indol-3-yl]carbon PCT/EP2006/063846

10

15

yl}-5-fluoro-3H-spiro[2- benzofuran-l,4‘-&)?6éridin]-3-one F\NCI OFWO
2007/006688 150 PCTIFP2006/063846 _Following the general procedure

3,5-difluorobenzyl chloride gave the title cdmpound. 5 ES-MS m/e (%):
M

525.4(M+H ). Example 143

yl}-5-fluoro-3H-spiro[2- benzofur 4'-piperidin]-3-one FN ONOF O
10 Following the general procedure/fiTas described above, the alkylation
of 1'-[(6-chloro-

3-fluorobenzyl chloride gave the title compound.

Following the general procedure I as described above, the alkylation of 1'-{(6-chloro-
IH-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin|-3-one
(prepared according to example 19) with commercially available 2-chloro-1-(3-fluoro-

phenyl)-ethanone gave the title compound.
ES-MSm/e (%): 5354 (M+H").
Example 145

5-Bromo-1'-{[6-chloro-1-(3-fluorobenzoyl)- IH-indol-3-yl]carbonyl }-3H-spiro[2-

benzofuran-1.4'-piperidin}-3-one

fo¥

N

:

Q

73
oy Br

Following the general procedure VII as described above, the acylation of 5-bromo-1"-{(6-
chloro-1H-indol-3-yhcarbonyl}-3H-spiro{ 2-benzofuran- 1,4 -piperidin}-3-one with

commercially available 3-fluorobenzoyl chloride gave the title compound.

ES-MSm/e (%): 581 2(M+H").



ES-MS m/e (%): 507.4(M+H"). Example 144
‘V(J;'i(,{ﬁ,7g;}lg[,)%§o-l-[2-(3-fluorophenyl)-z-oxoethyl]-lH-indoI-3-y|}cq;@9&¥%§6ﬂ%33 46

oro-3H- spir o[2-henzofuran-1,4'-piperidih}B=one WO 2007/006688 - 151 -

PCT/EP2006/063846 F Q O N CI_O F O Following the general

procedure 11l as described above, th&gyfati6h of 1'-[(6-chloro-

IH-indol-3-yl)carbon

yl]-5-fhuoroe3H-HpiaiRve hZ 8flranabaipiperidin}:8long y{praparad - 3H-spiro] 2-

according to example 19)%gg)%r&mg’m@ﬂé{e%@uq@%géchIoro-I-(3-quoro-

5 phenyl)-ethanone gave the title compound. ES-MSm/e (%): 535.4

(M+H+). Example 145 5-Bromo-1'-{[

6-chloro-I-(3-fluorobenzoyl)-1H-if 3-yl]carbon yl]-3H-spiro[2-

benzofuran-1,4'-piperidin]-3-one MPCI Br 10 Following the general

procedure VIl as described above,.the acylation of 5-bromo-1'-[(6-

chloro-IH-indol-3-yl)carbonyl]-3H-spirg[2€hg ofran-1,4"-piperidin]-3-one
with
O

N

Br

o]

5 Following the general procedure VII as describeed above, the acylation of 5-bromo-1'-
[(6-chloro-1H-indol-3-yhcarbonyl]-3H-spiro[ 2-benzofuran- 1,4"-piperidin]-3-onewith

commercially available 3-fluorobenzoyl chiloride gave the title compound.
ES-MS m/e (%): 581.2(M+H").
Example 147

10 5-Bromo-1'-{[6-chloro-1-(3,5-difluorobenzoyl)- 1H-indol-3-ylcarbonyl }-3H-spiro[2-

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

il

Br

O

Following the general procedure VII as describeed above, the acylation of 5-bromo-1'-
[(6-chloro-1H-indol-3-yhcarbonyl}-3H-spiro{ 2-benzofuran-1,4'-piperidin]-3-one  with

15 commercially available 3,5-difluorobenzoyl chloride gave the title compound.



10

commercially available 3-fluorobenzoyl chloride gave the title compound.

wdesnM&Epde (%): 581.2(M+H+). 15 WO 2007/006688 152  pep/ep2606/063846

PCT/EP2006/063846 Example 146 - 133-

EBBM) é{gbl B MZ orobenzoyl)-1H-indol-3-yl]carbonyl}-3H-spiro[2
enzofuran- p|p in]-3-one P-roFN\~CI OBr O 5 Following

the general procedure VII as describeed above, the acylation of
5-bromo-1'- Example 148

[(6-chloro-IH-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidin]-3-0
névﬁﬂonommn{li&‘mﬂa}I&y<&\Iam}:-;bleiBufcbmob@bﬁmwlmhm&deigamthmtwwﬂ~spiro[2~

compound. ES-MS m/e ( g“" 1.2 I\/H—I %lﬁﬁ-%rgﬁc?olﬂ 10

5-Bromo-1'-{[6-chloro-]-(3, Hiorobenz i3 -yl]carbonyl)-3H-sp
iro[2- benzofuran-l,4'-piperidin ]-3-one O F N ci O Sr Following the

general procedure VIl as descri bove, the acylation of 5-Bromo-I'-
[(6-chloro-IH-indol-3- yI)carbonyI irgf2-benzofuran-1,4'-piperidin]-3-0

ne with 15 commercially avaifa bIe ,5- |fluorobenzoyl chloride gave the

title compound.
2\ /Z >,.f<:|
O

N

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~-difloorobenzoyl chloride gave the title compound.
ES-MS m/e (%): 599.2(M+H")
Example 149

5-Bromo-1'-({6-chloro-1-[{(3,5-difluvorophenyl)sulfonyl}-1H-indol-3-yl jcarbonyl)-3H-
spiro{2-benzofuran-1,4'-piperidin}-3-one



WO 2007/006688 - 153 - PCT/EP2006/063846 ES-MS m/e (%):

wORMEdd+). Example 148 5-Bromo-1'- §[6-chloro-l-(2,3-dif|w9}i@§006/063846

1

15

zoyl)-1 H-in doI-3-y|]carbony|}-3H-spiro[é ‘benzofuran-1,4'-piperidin]-3-one

Ee@%%blyleg\eggzac%}\}g? éé%%iﬂﬁa%lon On%(ggs?%lgﬁ%f %,%_»lop«reo%ﬁg gé?p}l/(l)ln?ffati()n of 5-bromo-

I(6-chldvo i iindel®lyBodrsohon yl]-3H-spiro] 2-benzofuran-1,4"-piperidin]-3-one
WinsHzsisaERchenzofviam 4 soingdinhB-ane it RMNRIGAY save the title
available 2,3-difluorobenzoyl chloride gave the title compound. ES-%/IS

HRRER9E 599.2(M+H' ) 10 Example 149
5-Bromo-I'-({6-chloro-I-[(3,5-difluorophenyl) sulfonyl]-1H-indol-3-yI
FeaMomyly-Gi): spifoloMbenzpfuran-1,4'-piperidin]-3-one F F\' S*O "l qci

O Br WO 2007/006688 - 154 - PCT/EP2006/063846 Following the

general procedure VIl as described:ahaye; 186 sulphonylation of 5-bromo-
I'-[(6-chloro-IH-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidin]-3-

o T el D ORI i

benzofuran-1,4"-piperidin|-3-one

F

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-MSm/e (%): 585.2(M+H").
Example 151

5-Broma-1'-{[6-chloro-1-(3-fluorobenzyl)-1H-indol-3-yljcarbonyl}-3H-spiro[ 2-

benzofuran-1.4'-piperidin]-3-one



Example 150 5-Bromo-I'- {[6-chloro- |-(3,5-difluorohen

wEYbriistrge!-3-yllcarbon yl }-31-1-Spiro [2- benzofuran-1,4'-pipehidiaksdBs46

i0

FN F4 0NoBr 010 Following the géﬁéral procedure Il as described
above, the alkylation of 5-bromo-I'-[(6- chloro-IH-indol-3-yl)carbon
yl]-3H-Spiro [2-benzofuran - 1,4'spipgridin ] - 3-one with commercially
available 3,5-difluorobenzyl chlefids
(%): 585.2(M+H+). Example 15115 |
5-Bromo-I'-{[6-chloro-I-(3-fluorobenzyl}-1B-imdol-3-yl]carbon ylI}-3H-Spiro
[2- benzofuran-1,4'-piperidin]-3-one W
PCT/EP2006/063846 N\/\ Cl G0

Br O Following the general
Malkylation of 5-bromo-1'-[(6-

0

Following the general procedure 111 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-fluorobenzyl chloride gave the title compound.
ES-MSm/e (%): 567.3(M+H").
Example 152

5-Bromo-1'-({6-chloro-1-[2-(3-fluorophenyl)-2-oxoethyl}-1H-indol-3-yl jcarbon yl)-3H-

spiro[2-benzofuran-1.4"-piperidin]-3-one

O

F\?
O
20

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



Example 152

wBE0mesds ({6-chloro-I-[2-(3-fluorophenyl)-2-oxoethyl]- 1H-indal-Ba# 2006/063846

10

15

)carbon yl)-3H- spiro[2-benzofuran- 1,4'-pipéridin]-3-one F\0 N. 00

o e ey 0 S h ok Bt i Y e BOXSh 8- spiror2-

yl]-3H-spirro[2-benzofurabet 4 tpiperidinporiéwith- @osmmercially
available 2-chloro-I-(3-fluoro-phenyl)-ethanone gave the title compound.
ES-MS m/e (%): 595.3(M+H'"). Example 253 WO 2007/006688 - 156-
PCT/EP2006/063846
I'-({6-Chloro-I-[2-(2-fluorophenyl)-2-oxXoetfiyl]-1H-indol-3-yl}carbonyl)-3H-s
piro[2 benzofuran-1,4'-piperidin)-3-one N\ CI O N O O Following the
general procedure Il as described abaye, the alkylation of 3H-spiro[2- 5
benzofuran-1,4'-piperidin]-3-one pre «:)a as. described in example 16
with commercially available 2-chloroA=(3:flugro-phenyl)-ethanone gave
the title compound. ES-MS m/e (%)’ 517.4(M+H4).

Q

Following the general procedure Il as described above, the alkylation of 3H-spiro[2-
benzofuran-1,4"-piperidin}-3-one prepared as described in example 16 with commercially

available 2-chloro-1-(3-fluoro-phenyl)-cthanone gave the title compound.
ES-MSm/e (%): 517.4(M+H™).
Example 154

1'-({6-Chloro-1-12-(3,4-difluorophenyl)-2-oxoethyl-1H-indol-3-yl jcarbon yl)-3H-

spiro{2-benzofuran-1,4"-piperidini-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)-cthanone gave the title

compound.



Example 154 1'-({6-Chloro-

wd-4dabRdechitiuorophenyl)-2-oxoethyl]-1H-indol-3-yl Jcarbonyl)-3klP2006/063846

10

spiro[2-benzofuran-1,4'-piperidin]-3-oné11&7ﬁi lo 0 Following the general
%%(?Hr sdesch bove, the alkylation of 3H-sphro[2-
%’nzo u#gg%g'-%%géﬁﬁ?fﬁ%%dne prepared as described in example 16

above with commercially available 2-chloro-I-(3,
4-difluoro-phenyl)-ethanone gave the title 15 compound. WO
2007/006688 - 157 - PCT/E12006/063846 ES-MS m/e (%): 535.4(M+H+).
Example 155 Example 155
1'-{[6-Chloro-I-(3-fluorophenyl)-1H-indol-3-yl]carbonyl}-3H-spiro[2-benzofu
1anrd-&hisinerdinlo3pne:0-AHNiFabeloyyipg the eneralreceduieoilran - 1.4'-
as described above, the arylation of 1'- (6-c§1|oro-IH- indol-3-yl)carbon
yl]-3H-Spiro [2-benzofuran-1,4'-pi3BHAHI-EbRB prepared according to
example 16 above) with commercially available 3-fluorophenylboronic acid
gave the 10 title compound. ES-MS m/e {#6): 475.0(M+H+). Example 1.56
1'-[(1-Biphenyl-3-yl-6-chloro-IH-indgk3-yHarbon
yl]-3H-spiro[2-benzofuran-1,4'- pi

Cl /N

Following the general procedure VI as described above, the arylation of 1'-[(6-chloro-1H-
indol-3-yl)carbonyl]-3H-spiro[ 2-benzofaran- 1,4'-piperidin]-3-one (prepared according
to example 16 above) with commercially available 3-flnorophenylboronic acid gave the

title compound.
ES-MSm/e (%) 475.0(M+H™).
Example 156

1'-[(1-Biphenyl-3-yl-6-chloro-1H-indol-3-ylhcarbon yl]-3H-spiro[ 2-benzofuran-1,4'-

piperidin{-3-one



5

10

i

S

WO 2007/006688 158 PCT/EP2006/063846 0 00 ci N Following the

washgiabpigeedure VI as described above, the arylation of I'[(BzchQiklaes46

indol-3-yl)carbonyl]-3H-spiro[2-benzofurdfsl;4'-piperidin]-3-one (prepared
according to example 16) with commercially available 3-biphenylboronic
acid gave the title 5 compound. ES-MS jle (%): 533.0(M+H"). Example
157 1'-[(1-Biphenyl-2-yl-6-chloro-
IH-indol-3-yl)carbonyl]-3H-spiro[2- -1,4'- piperidin]-3-one o0 N O
ci N 10 Following the general proceduretVI ag described above, the
arylation of I'-[(6-chloro-IH- indol-3-yl)carbonyill-3H-spiro[2-benzofuran -
1,4'-piperidin] - 3- one (prepared accesreh geRample 1.6) with

PCT/EP2006/063846 Example 158
1'-{[1-(Biphenyl-3-ylcarbonyl)-6-ehloro-I

Following the general procedure VI as described above, the arylation of 1'-[(6-chloro-1H-
indol-3-ylycarbonyl]-3H-spirof 2-benzofuran-1,4"-piperidin]-3-one (prepared according
to  example 16) with commercially available 3-biphenylboronic acid gave the title

compound.
ES-MS m/e (%): 533.0(M+H").
Example 157

1'-{(1-Biphenyl-2-yl-6-chloro- |1H-indol-3-yl)carbonyl]-3H-spiro{ 2-benzofuran-1.4'-

piperidin]-3-one

O

cx\‘/\

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 (%): 533.0(M+H").



benzofuran-1,4'-piperidin]-3-one il N ~ 0 0 5 Following the general

wPHReeskiayIl as described above, the a ég:? ation of 1'-[(6-chlog@-r/mp2006/063846

10

i5

1H-indot-3-yt)carbonyl]-3H-spiro[2-benzéfdran-1,4'-piperidin]-3-one
(prepared according to example 1 Wrth C ercially available
biphenyl-3-carbonyl chloride gave %“%.ﬂ&@gﬂ ound. ES-MS We (%):
561.4(M+H+). 10 Exam jple 159

1'-[(6LChibf&ippgrivrt- 2 g di-suypyca byt o3R-shfuizepen Bt panal 2-
/4'- piperidin]-3-one 0 0 gkazof: & sRlpRGiafn-3-one
1'-[(6-ehloro-1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'- 15
piperidin]-3-one (prepared according to example 16 above) in dry DMF

was added NaH WO 2007/006688 - 160 - PCT/EP2006/063846 (1 eq)

and the reaction mixture stirred at room temperature for 30 min and then

the desired product in 389
Example 160
I'-[(6-Chloro-I-pyridin-2-yl-
ofuran- 1,4'-piperidin]-3-o

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yhcarbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidin}-3-one (prepared
according to example 16) with commercially available biphenyl-3-carbonyl chloride gave

the title compound.
ES-MS m/e (%): 561.4(M+H™),
Example 159

1"-[{6-Chloro-1- pyndm 2-yI-1H-indol-3-yhcarbonyl]-3H-spiro[2-benzofuran-1,4'-

piperidin]-3-one

O

O

Cl @]
0]

N
C

To a solution of 1'-[(6-chloro-1H-indol-3-yhcarbonyl}-3H-spiro[2-benzofuran-1,4'-
piperidin}-3-one (prepared according to example 16 above) in dry DMF was added NaH



10

5

N 6_/ To a solution of

WQLMQM@R)-IH-indol-3-yl)carbonyl]-5-f|_u1%r -3H-spiro[2- 10 PCT/EP2006/063846

benzofuran-1,4'-piperidin]-3-one (prepared according to example 19) in

dr¥dy Mﬁlmeﬁr@d%sﬂ Ak fd fﬁ}m %31&?@#%?&%@@?5&%%2&&@%3 treated
temperature for nand t treated with 2-fluoropyridine (1.5 eq) and .
HBe AR U TRt B bl b Tor AL B dAdgron for 13
prepBratiaiB G gayerthydBsitédgoradhctisBedpryibldt 1538 %-MSdn/e

(%,): 476.0(M+H+). Example 161

e Chlerorl-[@senetnylpysidin-4-yl)methyl]-1H-indol-3-yl Jcarbon
yl)-5-fluoro-3H- spiro[2-benzofuran-1,4'-piperidin]-3-one WO 2007/006688

161 PCT/EP2006/063846 O F N _ N Following the general
procedure Il as described above, %@%&Nﬁiﬁé{n of 1'-[(6-chloro- 1ti-in
d‘oI-3-§LcarbonyI]-5-ﬂuoro-3H-spir 0 gl}-ﬂt;enzofuran-lﬁ-piperidin] -3-one

{préparal Hedobdiigito‘exahibie 49) thcatBRsrEmetHpLo- Aty Hribrreo furan-
(described 5 in WO 20060237Q7) gapertha titegempound. ES-MS m/e

(%): 504.2('+HT). Example 162

{[4-Amino-2-(methoxymethyl)pyrimidin-5-yl]gmethyl]-6-chloro-IH-indol-3-
yl)carbonyl]-5-fluoro-3H-spiro[2-benzofuranél,4'-piperidin]-3-one

o}

To a solution of  1'-[(6-chloro-1H-indol-3-yl)carbonyl]-5-fluoro-3H-spirof2-
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

nrradiation for 15 min. Purification by preparative HPLC gave the desired product in 36%
yield.

ES-MSm/e (%): 476.0(M+H").
Example 161

I'-({6-Chloro-1-[(2-methylpyridin-4-yhmethyl]- 1H-indol-3-yl lcarbon yl)-5-fluoro-3H-

spiro[2-benzofuran-1,4"-piperidin}-3-one



F/N Cl/Hs N 10 Following the general procedure IIl as described

wabRMRogsalkylation of 1'-[(6-chloro- PCT/EP2006/063846

i0

1H-indol-3-yl)carbonyl]-5-fluoro-3H-spird@Lbenzofuran-1,4'-piperidin]-3-on
e (prepared according to example 19) with
5-chloromethyl-2-methoxy-pyrimidin-4-ylamine gave the title compound.
WO 2007/006688 162 PCTIEP200 3846 ES-MS m/e (%):
550.2(M+H+). Example 163
1'-({I-[(4-Amino-2-methylpyrimidin- m thyllll 6-chloro-IH-indol-3-yl}carbo
nyl)-5- fluoro-3H-spiro[2-benzofuran-1,4'-piperidink3-one F-C N CI/ Hz
N 5 N Following the general procedure Ill.as d¢scribed above, the

&

n

alkylation of 1'-[(6-chloro- 1H-indol-3-yl
-5-fluoro-3H-spiro[2-benzolllran-1,4'-gipe ¥3-one (prepared according
to example 19 above) with 5-chloromethyl-2-mgthyl-pyrimidin-4- ylamine
(described in Pharmaceutical Chemistry Joumal (Translation of | himiko
10 Farmatsevticheskii Zhurnal) (1999), 33(2),101-103) gave the title
compound. ES-MS m/e (%): 520.2(M+H+). Example 164
I'-({6-Chloro-I-[(6-chloropyridin-3-yl)methyl]-1H-indol-3-yl)carbon

1\591- oﬂgl%r%g%éneral procedure I as described above, the alkylation of 1'-[(6-chloro-

IH-indol-3-yl)carbonyl}-5-fluoro-3H-spiro[ 2-benzofuran- 1.4'-piperidin}-3-one
(prepared according to example 19) with 4-chloromethyl-2-methyl-pyridine (described
in WO 2006023707) gave the title compound.

ES-MS m/e (%): 5042(M+H™).
Example 162

'-[(1-{[4-Amino-2-(methoxymethyDpyrimidin-5-ylJmethyl }-6-chloro-1H-indol-3-
yhearbonyl]-5-fluoro-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one

Following the general procedure IIT as described above, the alkylation of 1'-{(6-chloro-
1H-indol-3-yDcarbonyl]-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.



10

spiro[2-benzofuran-1,4'-piperidin]-3-one WO 2007/006688 - 163 -

WD BERZSO6/063846 F\/N O Cl/el F&gowing the generalgproardase/4t3846

as described above, the alkylation of 1‘-E “chloro-

JH-dahR-yhsarbanyikprfirgro-3H-spiro[2-benzofuran-1,4'-piperidin]-3-on

e (prepared according to example 19) with commercially available

2-chloro-5 5 chloromethylpyridine gave the title compound. ,S m/e (%):

524.1(M+H+). Example 165 %?(amqu’ ltg’he
‘hloro-I-[(3-chloro-6-methylpyridazin-4-yl)methyl]-1H-indol-3-yI

TediBdh§tpsrinaororsHudpiroRidinzofraetin 4 -pidefeini3-tre vl sarionyh-5-

CIN i 0 Following #he-gengrabprasegure-HhasAgserhad ahaye, the

alkylation of 1'-[(6-chloro-

IH-indol-3-yl)carbonyl]-5-fluoro-3H-spirg[2-benzofuran-1,4'-piperidin]-3-on

e msred according to example 19 abovg) with

Following the general procedure IIT as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yhcarbonyl]-5-fluoro-3H-spirof 2-benzofuran-1,4'-piperidin}-3-one
(prepared according to example 19 above) with 5-chloromethyl-2-methyl-pyrimidin-4-
ylamme {(described in Pharmaceutical Chemistry Journal (Translation of Khimiko-
Farmatsevticheskii Zhurnal) (1999), 33(2), 101-103) gave the title compound.

ES-MS m/e (%): 520.2(M+H™Y).
Example 164

1'-({6-Chloro-1-[(6-chloropyridin-3-yhmethyl]- 1H-indol-3-yl jcarbonyl}-5-fluoro-3H-

spirof2-benzofuran-1,4 -piperidin]-3-one



it

1'- {[6-Chloro-I-(pyridin-4-ylmethyl)
woddagiRksk Yilcarbonyl}-5-fluoro-3H-spiro[2- PCT/EP2006/063846
%]g;,]zo uran-1,4'-piperidin]-3-one F bN Q685 "- Following the genera
procedure Il as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbon 7
yl]-5-fluoro-3H-spiro[2-benzofuran-1.4.

piperidin]-3-one (prepared

pyridine gave the title compound ¥Q % BOOMHz, CDC13): 8 1.75
2H), 5.6 (s, 214), 7.15

- 1H-indol-3-yl]carbon vyl
icHn]-3-one WO
2007/006688 - 165 - PCT/PP2006/083846 bN N N Following the
general procedure Il as described above,
IH-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[&-benyofuran-1,4'-piperidin]-3-on

e (prepared according to example 19) wi mmercially available
4-(2-bromo-ethyl)- 5 pyridine gave the tifle compound. ES-MS m/c (%):
504.2(M+H"). Example 168

Following the general procedure III as described above, the alkylation of 1'-{(6-chloro-

.
G

1H-indol-3-yl)carbonyl}-5-fluoro-3H-spirof 2-benzofuran-1.4"-piperidin]-3-one
{prepared according to example 19) with commercially available 2-chloro-5-

chloromethylpyridine gave the title compound.
DEME m/e (%) 524.1(M+HM).
Example 165

CLe-Uhloro-1-[(3-chloro-6-methylpyridazin-4-yhmethyl]- 1H-indol-3-yl jcarbon yl)-5-
fluoro-3H-spiro{2-benzofuran- 1.4 -piperidin}-3-one

Foliowing the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yhearbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4"-piperidin}-3-one
forepored according to example 19 above) with 3-chloro-4-chloromethyl-6-methyl-

nvridazine (prepared by US 3453277) gave the title compound.



10

15

I'- {[6-Chloro-I-(pyridin-4-ylmethyl)-IH-indol-3-yl]carbonyl}-3H-spir

wPtdobenzrfuran- 1,4'-piperidin]-3-one 10 Following the genenat-procgdsiRsss

Il as described above, the alkylation of }"-SftG-chIoro-

-indol-3- _ar%@n]y -3H:spiro[2-benzofuran-1,4'-piperidin]-3-one
}%grléﬁpgarr%% %g/)) cor |hg(l}}§+"elﬂ>]<§fhple 16) with commercially available
4-bromomethyl-pyridine gave the title compound. 15 ES-MS m/e (%):
472.3(M+H'). WO 2007/006688 - 186" PIe TIeP2006/063846 Example
169 I'- {[6-Chloro-I-(2-ox0-2-pyridin-2-ylethyl)- iH-in dol-3-yl]carbonyl
}-5-flloChBHe dpiro[ddienkgfirerh-i 41 pipatidii3iond oh@l N X aFo-GHBspire[ 2-
E'O["((()SWiqu]? the general pragedure Ul %?ﬂ—%?&&qgﬁﬁg%% the alkylation of

-[(6-chloro-
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[2-benzofuran-1,4'-piperidin]-3-on
e (prepared according to example 19 gbove) with commercially available
2-bromo-I- pyridin-2-ylethanonegay, ftle compound. ES-MS m/e (%):
518.4(M+H+). 10 Example 170
I'-({6-Chloro-1-[2-(5-methyl-2-phenyt= zol-4-yl)-2-oxoethyl]-1H-indol-
3- yl)carbonyl)-5-fluoro-3H-spiro[2-benzofuran=g&=#-piperidin]-3-one N N/
Aa

R

Cl

7\

N

Following the general procedure HI as described above, the alkylation of 1'-[(6-chloro-
TH-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): 8 1.75 (m, 2H), 2.26-2.39 (m, 2H), 3.3 (m, 2H), 4.45 (m,
2H), 5.6 (s, 2ZH), 7.15 (m, 3H), 7.65 (m, 3H), 7.8 (d,1H), 7.92 (m,1H), 8.03 (5,1H),
8.52(d,2H)

Example 167

1'-{[6-Chloro-1-(2-pyridin-4-ylethyl)-1H-indol-3-yljcarbonvl }-5-fluoro-3H-spirof 2-

benzofuran-1,4"-piperidin}-3-one



ON O FOWO 2007/006688 167 PCT/EP2006/063846 Following the

wegeneralspsecedure Il as described above, the alkylation of 1'-4(Grahlests/ds3g4e

10

15

H-indol-3-yl)carhonyl] -5-f|uoro-3H-spir'01 ‘benzofuran- 1,4'-piperidin]
-3-one (prepared according to example 19) with
2-bromo-I-(5-methyl-2-phenyl-oxazol-4-yl)- ethanone (described in Journal
of Medicinal Chemistry (1992), 35(%4 i
compound. ES-MS m/e (%): 598 2(M+# ample 171
1'-{[6-Chloro-I-(pyridin-2-ylmethyl)-1H-indwal-3xyl]carbonyl}-5-fluoro-3H-spir
o[2- benzofuran-1,4'-piperidin]-3-one 10 a) Mejfiahesulfonic acid
pyridin-3-ylmethyl ester To a mixture of xymethyl) pyridine ,
DMAP and NEt3 was slowly added M .C and the reaction mixture
was stirred at room temperature for A. The redction mixture was
extracted with water and dichloromethane Thé organic phase was dried
on Na2SO04, filtered and the solvent was ev ted. Silica gel column
chromatography 15 (dichloromethane / McOH 99:1) gave the title
compound in 52% yield. ES-MS m/e (%): 188.1M+H"). b)

1'- [6-chIoro-I-(pyridin-2-y|methf/%lzr;1H-indQI-S-yIIcarbonyll-5-f|uo_ro-3H-spiro

F@_l Bm&f&@g@q_&;&aj&&@ﬁ@m@_ & gereabeg abve, the alkylation of 1'-[(6-chloro-
IH-indol-3-yhcarbonyl]-5-fluoro-3H-spiro] 2-benzofuran-1,4'-piperidin]-3-one

(prepared according to example 19) with commercially available 4-(2-bromo-ethyl)-

pyridine gave the title compound.
ES-MSm/e (%): 504.2(M+H™).
Example 168

I'-{{6-Chloro-1-(pyridin-4-ylmethyl)- 1H-indol-3-yllcarbonyl }-3H-spiro[ 2-benzofuran-
1,4 -piperidin]-3-one

Following the general procedure il as described above, the alkylation of 1'-[{6-chloro-
1H-indol-3-ylycarbonyl]-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-MSm/e(%): 472.3(M+H").



10

N 20 Following the general procedure Il as described above, the

w@toptatarssf 1'-[(6-chloro- PCT/EP2006/063846

1H-indoI-3-yI)carhonyI]-5-fIuoro-3H-spir”o][%o"enzofuran-1,4'-piperidin]-3-on
e WO 2007/006688 168 PCT/PPZ%;pd/ﬁgi%eSglg9 (prepared according to
example 19) with methanesulfonic acid pyridin-2-ylmethyl ester

(described in WO 9955318) gave the desire_d};ar_oduct in 29% yield; ES-MS
m/d (%ﬁ?%@(ﬂﬂ@-’l%?éﬁﬁmﬁ}@1272'1?51113/‘1)" 1H-indol-3-yljcarbonyl }-5-fluoro-3H-
{[6-Chloro-]-(pyridin-3sylné¢thyta ddfi:indol;3-ylearhiinyB-one
}-3H-spiro[2-benzofuran- 1,4'-piperidin]-3-one \ 0 0 N N Following the
general procedure Il as described above, the alkylation of I'-[(6-chloro-
1H-indol-3-yl)carbon yl]-3H-spiro[2-be zotran - 1,4'-piperidin] - 3-one
(prepared 1G according to example 1 commercially available
3-bromomethyl-pyridine gave the title capound. ES-MS m/e (%):
472.1(M+H4). Example 173 I'- {[6-Ch Toro-1-(pyr

azin-2-ylmethyl)-1H-indol-3-yl;carbonyf: ; oro-3H-spi.r0[2- 15
benzofuran-1,4'-piperidin]-3-one WO ef@n - 169 -

PCT/EP2006/063846 F O CI\ N=H

N

Q

o}

Following the general procedure IIl as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-y)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-MSm/e (%): 518.4(M+H").
Example 170

1'-({6-Chloro-1-[2-(5-methyl-2-phenyl-1,3-oxazol-4-y1)-2-oxoethyl}- 1H-indol-3-
yljcarbonyl)-5-fluoro-3H-spirof 2-benzofuran-1.4'-piperidin}-3-one

r
N, #

N

\/ cl
0

N
%@F

83
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20

Following the general procedure Il as described above, the alkylation of

wd2{6ebdero- IH-indol-3-yl)carbon PCT/EP2006/063846

yI}-5-fIuoro-3H-spiro[2-benzofuran-1,4'3;}iBZ:ﬁdin]-3-one (prepared

@8&8@1&;—5 iR %ﬁ&)ﬂ?r]o%ldmg WFBQ%%&WQ&‘ i&%@lg ire) %ﬁ@f&i}ﬂ{n&tt}yji( 6-chloro-
ester t (preparation ( I

> escribed in WO m2064574) gave the title

EBrmipeehé.YErheg e (J9ragitogminal) bewathipin 114 -piperidin]-3-one

@fnﬁﬁalﬁﬂ(l{&drfm{,@'rfﬂckﬂgaﬁxylm@Q)Y{%ﬂkﬁﬂimﬂﬁhdﬁryﬂ]@?«fmmylw2~phenyl~oxaz01~4~yl)~
-5-fluoro-3H-spiro[2: benzof - 1,4'-pjperidin] -3- 0

A e T B N e By 720 e

mstiiknseanel ddMAP and NEt3 was slowly added MsCl at 0 C and the

reaction mixture was stirred at room temperature for 3h. The reaction

EExutawasextadwith water and dichloromethane. The organic
phase was dried on Na2SOa, filtered and the solvent was evaporated.

Silica gel column chromatography gmmﬁﬂcetate/hexane 1:1) gave the
titte compound in 40% yield. b) '

1'-{[6- ro-l-(pyrimidin-5-ylmethy|)-1H-indol-3-yl}carbonyi}-5-fluoro-3H-
spfra@%fﬂ%%féﬁmﬂ@b- ~éhaﬁﬁayg.~&ﬁ%*f)\%lz’om% i}1%8u01°~3H-SPH0i2-
PCT/EP2006/063846 F /Hef)zOhEilt \I/A' NipeFoltdwang the general

procedure Il as described above, the alkylation of 1'-[(6-chloro-

I 1pdak3syeatRonyiRaflueresInnepigldeenzofuran-1,4"-piperidin]-3-on

e (prepared according to example 19) with methanesulfonic acid
D e M St AR R SRTBPHRENED MR WS e s a

0 °C and the reaction mixture was stirred at room temperature for 1h. The reaction

mixture was extracted with water and dichloromethane The organic phase was dried on
NaSOy, filtered and the solvent was evaporated. Silica gel column chromatography

(dichloromethane / MeOH 99:1) gave the title compound in 52% yield.
ES-MS m/e (%): 188.1 (M+H").

b) I'-li6-chloro-1-(pvridin-2-vimethyl)-1H-indol-3-vllcarbon vl |- 5-fluoro-3H-spirof 2-

benzofuran-1.4'-piperidin}-3-one

cl /N

Following the general procedure I as described above, the alkylation of U'-{(6-chloro-

1H-indol-3-yhcarbonyl}-5-fluoro-3H-spiro| 2-benzofuran-1,4"-piperidin}-3-one



He

15

3-{6-Chloro-3-[(5-fluoro-3-oxo-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-
wo/bgatheayd- 1H-indol-l-yl }propanenitrile F O N ¢l N 11 10 N frallewingdBs4c

general procedure Il as described abo’vle6,8(he alkylation of 1.-[(6-chloro-

H-indol:3-yl)carbonyl] -5-fluora;3F 1-spirof2-benzefuran-1,4'-piperidi ‘

R Ao e oSN R A Rt B eyt coter
Rleseiher propioh RARS 3g8v easd hitldesordpuoda cWo22Govidde688 171
PCT/EP2006/063846 ES-MS m/e (%): 452.0(M+H+). Example 176
E(VEShiarod-oxs.(R d4Hetrahydropyrazino[1,2-a)indol-10-yl)carbonyl]-5-
fluoro- 3H-Spiro[2-benzofuran-1,4'-piperidinJ-3-one 5 a)
6-Chloro-1.1-I-indole-2,3-dicarboxylie, acigl 2-gthyl ester HO O O CIH To
a solution of commercially available 6-chloro-3-formyl-1ii-

indole-2-carboxylic acid_ ethyl ester in t-Bu nd 2-methyl-2-butepe (50 .
A e 5 GRS 0 ) BT NOPOU ¢ e B benvofuran-
stirred 12h at room temperaturé 4Afigrecahicgdtration the 10 mixture was
dissolved in H20 and adjusted to pH7 and then extracted with EtOACc;

partial concentration of the organic phasg precipitated the product in 52%

yield. b) Ethyl
6-chloro-3-[(5-fluoro-3-oxo-1'H,3

ol /)

“ollowing the general procedure II 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-MS m/e (%): 472.1(M+H").
Example 173

1'-{[6-Chloro-1-{pyrazin-2-ylmethyl}-1H-indol-3-yllcarbony! }-5-fluoro-3H-spiro{ 2-

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



yl)carbonyll-1H-indole-2-carbox 10 O F 1):~b O CI H CO 15 Following the

wgeneradqaracedure | as described above, the acylation ofl'-[(6¥¢hlgnedbkiosgs
indol-3-yl)carbonyl]-5-fluoro-3H-spiro[2- @Rz"ofuran-1,4'-piperidinJ-3-one
(prepared according to example 19) wit
6-chloro-]H-indole-2,3-dicarboxylic acid 2
compound.. ES-MS m/e (%): 471.04M{H+)oWO 2007/006688 172
PCT/EP2006/063846 c) Q -
6-Chloro-3-[(5-fluoro-3-oxo-I'H,3H-spiro[ 2 ofuran-1,4'-piperidinl-1'-
yl)carbonyll-IH-indole-2-carboxylic acid O N O CI H OH A solution of
the ethyl 6-chloro-3-[(5-fluoro-3-oxo-1'H,3H-spkel2-benzofuran-1,4'- 5
piperidin]-I'-yI)carbonyI]-lH-indole-2- te in EtOH was treated with
2 eq. of ag. IN LiOH at 80 C for £2h,thef{ cobicentrated and dissolved in
IN HCI and extracted with dichloromethang. Evaporation of the solvent
gave the title compound in 72% vyielgl-
6-Ch|oro-N-(2-chIoroethyl)-3-[(5-f|ud\(2)\-t§,- x0-I'H,3H-spiro[2-benzofuran-14
- piperidinl-1'-yl)carbonyll-1H-indole-2<Carboxam.ide F\O N

Following the general procedure II as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yhcarbonyl]-5-fluoro-3H-spiro| 2-benzofuran- 1 4'-piperidin]-3-one
{prepared according to example 19) with methanesulfonic acid pyrazin-2-ylmethyl ester
{preparation described in WO 2002064574) gave the title compound.

BS-MS m/e (%): 491.0(M+H").
Example 174

1'-{{6-Chloro-1-(pyrimidin-5-ylmethyl)- 1H-indol-3-yljcarbonyl }-3-fluoro-3H-spirof 2-

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

a) Methanesulfonic acid pyrimidin-5-vimethyl 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 al 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
acetate/hexane 1:1) gave the title compound in 40% vield.

b) 1'-{[6-Chloro-1-(pyrimidin-3- yimethyl) - 1H-indol-3-yllcarbonyl }-5-fluoro-3H-
spirol2-benzofuran-1.4"-piperidini-3-one




O CIH Noto C7 To a stirred solution of

w(ﬁz@b’m@f&{(&ﬂuoro-3-oxo-1'H,3H-spirohg benzofuran-1,4'- pCT/EP2006/063846

10

piperidin]-I'-yl)carbonyl]-1H-indole-2-car Qy1|c acid in dichloromethane
were added EDC, HOBt, NEt3 and 2-chigroethylamine hydrochloride. The
reaction mixture was stirred at room temfperature for 2 days. The reaction
mixture was poured onto water ang/ 3

The combined organic phases we pd-gver Na2SO4 and the solvent

the desired compound in 59% yield. MS nte-{{0): 504.0 (M+H+). WO
2007/006685 173 PCT/EP2006/063846 SN
1- [(7 -Chloro-I-oxo- -1, 2,3,4-tetrahydrgp el 1,2-ajindol-10-yl)carbon
¢-plperiini-3-one 0FO 00 e/0
N NH A solution of the N
6-chloro-N-(2-chloroethyl)-3-[(5-fluo -1'H,3H-sphro[2- 5
benzofuran-1,4'-piperidin]-1'- yI)carb%//l 1H-indole- 2-carhoxamide in dry
DMF was treated with NaH (1 eq) anaiStirred for |h at room temperature,
then treated with a further portion of NaH (1 eq) and stitted for 2h at room

tem@@mgma @ihﬁi@nmmmarlanddeg@faﬁmgb@m Ei@é!ﬁ;fmmwaﬁ tpyf (6-chloro-
\ﬁlqshln él avet ﬁcrud ody(c Whlcp2 H
ica g ma og E ci’c%loron?e‘iﬂ fﬂ}l o g|v

9[@@@10&1@1(@9311@@ pmgmmple 19) with methanesulfomc ac1d py11m1dm 5 -ylmethyl
ester gave the title compound.

ES-MS m/e (%): 491.0(M+H").
Example 175

3-{6-Chloro-3-[(5-fluoro-3-ox0-1'H,3H-spiro[ 2-benzofuran- 1,4 -piperidin]-1'-
yhearbonyl]-1H-indol-1-ylJpropanenitrile

c! 7\

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yb)carbonyi]-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.



ES-MS m/e (%).468.3 (M+H+). Example 177

wd4§d7[{dsBenzylmorpholin-2-yl)methyl]-6-chloro-IH-indol-3-yl) qartpamsesfhas4s

10

15

uoro- 3H-spiro[2-benzofuran-1,4'-piperidmf-3-one O N NN 15WO

ROQ006688 1 AP T/ER2006/063846 Following the general procedure

llas dlesc?t%e)}j a oflie, the agkylation of I'[(6-chloro- | H-in

dol-3-yl)carbonyl] -5-fluoro-3H-spirg [2-benzofuran-1,4'-piperidin] -3-one
(prepared according to example 19%%‘8\9&‘3 Wit commercially available
4-benzyl-2- (chloromethyl)morpholine gave the title compound. 5 ES-MS

m/d (Y5882 (vkxeH) 2 Bxampleh 138 pyrazino[1,2-a]indol-10-ylcarbonyl]-5-fluoro-
1'-({6-Chloro-I-{(1,4-glipepzyipinesazins2yDmetyltidiin slof3-y! Jearbon

yl)-5- fluoro-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one 0 F N ci A7/IN /

0 Eolonng e aeneral procslure 1 ag deegiped above, he

104

e (prepared according to example 19)

1,4-dibenzyl-2-chloromethyl-piperazine (dgStHbed in Journal of Medicinal

titlep

Cl

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. NalH,POy (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) Ethyl 6-chloro-3-[{5-fluoro-3-oxo0-1"H . 3H-spiro][ 2-benzofuran-1.4'-piperidin]-1'-
yhicarbonvl]-1H-indole-2-carboxylate

0
F
(@]
N
Q
AN 0
Cl ﬁ 0

Following the general procedure I as described above, the acylation of1'-[(6-chloro-1H-
indol-3-yhcarbonyl]-5-fluore-3H-spirof 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").



compound. 15 ES-MS m/e (%): 677.3(M+H'). Example 179
w 24{6:@bteg0-I-[(5-methylisoxazol-3-yl)methyl]-IH-indol-3-yl|carbenep2006/663846
yl)-5-fluoro-3H- spiro[2-benzofuran-1,4"- ?&é’ridin]-S-one WO 2007/006688

178 BOT/ERIPIH063846,0 11 -0 N, €10, O N Fallowing e ggriera

e (prepared according to example 19) with methanesulfonic acid
5-methyl-isoxazol-3 5 ylmethyl ester (deéscribed in WO 2004092172) gave
the title compound. ES-MS 8);

I'-[[6-Chloro-I-(pyridin-2-yImethy inddl-3-ylJcarbonyl]-3H-spiro[2-benzo
furan- 1,4'-piperidin]-3-one 0 N C
procedure Il as described above, the al

(prepared

A solution of the ethyl 6-chloro-3-[(5-fluoro-3-oxo-1'H,3H-spiro{2-benzofuran-1,4'-
piperidin]-1'-yhcarbonyl}-1H-indole-2-carboxylate in EtOH was treated with 2 eq. of aq.
1IN LiOH at 80 °C for 12h, then concentrated and dissolved in 1IN HCI and extracted with

dichloromethane. Evaporation of the solvent gave the title compound in 72% yield.

d) 6-Chloro-N-(2-chloroethvl)-3-[(5-fluoro-3-oxo-1'H,.3H-spirol 2-benzofuran-1.4'-
piperidini-1'-vDecarbonvil- 1H-indole-2-carboxamide

To a stirfed solution of 6-chloro-3-{(5-fluoro-3-ox0-1'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 Na,SO4
and the solvent was evaporated. Column chromatography (ethyl acetate/hexane 1:1) gave

the desired compound in 59% vyield.

MS m/e (%): 504.0 (M+H™).
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15

according to example 16 above) with methanesulfonic acid

W@w&l%o%&égnethyl ester (described in WO 9955318) gave th rél;{e; 2006/0638 46

compound. 15 ES-MS m/e (%): 472.1(M¥H+). CVO 2007/006688 176

11-5-fluoro-

Qf)bamln@tﬁﬁdﬂmﬁaﬁeﬂmylhﬁ Fbmﬂmﬁmlm}%&ar@oxamlde 0F O CI N H
HNC 5 A suspension of the
6-ch|oro-3-[(5-fiuoro-3-oxo-I'H,3H-spiro[20benzofuran-1,4'-

m/e (%): 456.1(M+H"). Example 182
[-[(5-cyclopropyl-2-methyl-1,3- -0Xazak.
yl)-5-fiuoro-3H-spiro[2- benzofuran- 1,3-pikeri¢
2-Acetylamino-2-cyclopropanecarbonyl-malpnic &
00

A solution of the 6-chloro-N-(2-chloroethyl)-3-[(5-fluoro-3-oxo-1"H,3H-spiro[ 2-
benzofuran-1,4"-piperidin}-1'-ylycarbonylj- 1H-indole-2-carboxamide in dry DMF was
treated with NaH (1 eq) and stirred for 1h at room temperature, then treated with a
torther portion of NaH (1 eq) and stitted for 2h at room temperature. Dilution with
water and extraction with EtOAc followed by washing with ag. NH4Cl gave the crude
product which was purified by silica gel chromatography {dichloromethane/MeOH 98:2)
to give 42% yield of the desired product.

ES-MS m/e (%): 468.3 (M+H").
Example 177

I'-({1-[(4-Benzylmorpholin-2-ylymethyl}-6-chloro-1H-indol-3-yl jcarbon yl)-5-fluoro-
3H-spiro|2-benzofuran-1,4'-piperidin]-3-one

N
)
o



10

15

McOCHN OEt Et O To a solution of 6 eq KOt-Bu in THE at room

wdempRiRlLEe was added 6 eq 2- acetylamino-malonic acid dietyl £s1684/063846

and after 5 min 1 eq cyclopropane- carbbffytchloride. After 15min, the

Ixture was concentrated and partitigned befween WO 2007/Q06688 177

PP o /OBSE EXIAL LSBT DrLpR: Heh Bodtion o 1-{(-chioro-
tﬁﬂb&hﬂlﬁéfﬂﬂ¢mbh@ﬂﬁéﬂeeine61ﬁrqﬂmﬂrb6@%ﬁyi@idl,E’S;?M@idih_—j}@/d)ne
@@M*ﬂé&r&%gﬁy%‘%ﬁ?ﬂé’ I'@I”ﬁﬁﬁ%&%ﬁﬁo'&éﬁ%mﬁﬁw'%\%ﬁ'ﬁj%?ethﬁdbenzyl»’}

ester 0 OtN 5 2-Acetylamino-2-eyclopropanecarbonyl-malonic aci
FRirpraster oMb I b bloATPeY 420 and stirred at room
temperature for 6h then extracted with Et20 to give after concentration
HreMfledortfpoub8Bia(34eklyield. c) (5-Cyclopropyl-2-mothyl-oxazol-4-VI)
-methanol '11\/OH OI1N 10 A solution of
5-cyclopropyl-2-methyl-oxazole-4-qarhaxydig acid ethyl ester in Et20 at 0 C
was treated sequentially with (2 x 2.3 eq) LiBH4 and stirred for Ih. 10 eq of

Me the .and the solution stitred for 4h at rgo

ompelbioia ST A B A A B B g
Na2CO3/NaCl givera wikisre alhibhnrel extraciedipatiia 5 EtO@AC to give
after concentration the title compound in 16% yield. ES-MS m/e (%):

154.1 (M+H+). d) I'-(16-Chloro-I-[(5-cyclopropyl-2-methyl-l,3-oxazol-4- 1
methyll-IH-indol-3- 8

Q

SA®

Following the general procedure III as described above, the alkylation of 1'-[{6-chloro-
1H-indol-3-yhcarbonyl}-5-fluoro-3H-spiro[ 2-benzofuran-1.4'-piperidin]-3-one

(prepared according to example 19) with 14-dibenzyl-2-chloromethyl-piperazine
(described in Journal of Medicinal Chemistry 1999, 42(9), 1587-1603) gave the title

compound.
ES-MSm/e (%): 677.3(M+H"),
Example 179

I'-({6-Chloro-1-{(5-methylisoxazol-3-ylymethyl]-1H-indol-3-yljcarbonyl)-5-fluoro-3H-

spirol2-benzofuran-1,4"-piperidin}-3-one



ylcarbonyl)-5-fluoro-3H-spirof2-benzofuran-1,4'-piperidinl-3-one WO
wP7/Re688 178 PCT/EP2006/063846 O F O CIN I\~ O Fellqwnddhe:ss

general procedure |1l as described abovE/xhe alkylation of 1'-[(6-chloro-

1H-indol-3-yl)carbonyl]-5-f|uoro-3H-spiro[2-b%nzofuran-1,4'-piperidin]-3-on

e (prepared according to examplg 19) with gaethanesulfonic acid

5-cyclopropyl-2-methyl 5 oxazol-4-y yl ester (prepared by mesylation

of (5-cyclopropyl-2-methyl-oxazol-4-% etlianol) gave the title

compound. ES-MS m/e (%): 534.2(M+H+ @

I'-({6-Chloro-I-[(1-methyl-l.H-imidazol-5-yI)

yl)-5- 10 fluo,ro-3H-spiro[2-benzofura

IT N Ij~ / N-/" Following the gengra orogette 11T as described above, the
alkylation of 1'-[(6-chloro- 1H-indol-3-yl)carb?
yl]-5-fluoro-3H-spiro[2-benzofuran-Ay4'-piperidin]-3-one (prepared
according to example 19) with me fiesulfonic acid
3-methyl-3H-imidazol-4 N

Following the general procedure HI 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 5-methyl-isoxazol-3-
5  ylmethyl ester (described in WO 2004092172) gave the title compound.

ES-MS m/e (%): 494.1(M+H"),
Example 180

1'-{[6-Chloro-1-(pyridin-2-ylmethyl)- 1H-indol-3-yljcarbonyl }-3H-spiro{ 2-benzofuran-
1,4'-piperidin]-3-one

ci /N

10

Following the general procedure I as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro| 2-benzofuran-1.4'-piperidin]-3-onc (preparcd
according to example 16 above) with methanesulfonic acid pyridin-2-ylmethyl ester
{(described in WO 9955318) gave the title compound.

15 ES-MSm/e (%): 472.1(M+H").



WO 2007/006688 179 PCT/EP2006/063846 ylmethyl ester (prepared by

wdnesyiRlgR of the commercially available (3-methyl-3H- PCT/EP2006/063846

10

15

imidazol-4-y1)-methanol) gave the title ddfmpound. ES-MS m/e (%):
493.1(M+H"). Example 184 5
1'-({6-Chloro-I-[(3-methylisoxazol- 33 H-indot-3-y!
}carbonyl)-5-fluoro-3H- spiro[2-benzofuran-1,4'-piperidin]-3-one F\ bN O

CI N ©Chdiowin dHugendrakprodbdbrenir als deserbodabaieiteeidin-1'-
alkylatlon of 1"[(6)'@3'8%13 1}]-N-methyl-1H-indole-2-carboxamide
1H-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[2-benzofuran-1,4'-piperidin]-3-on
e 10 (prepared according to example 19) w(i)th methanesulfonic acid
3-methyl-isoxazol-5 ylmethyl ester (describgd in Heterocycles, 23(3),
571-83; 1985) gave the title compo F S m/e (%): 494.1(M-4-H").
Example 185 1'-({6-Ch|oro-|-[(1,5- -pyrazol-3-yl)methyl]
-1H-indol-3-yl}carbonyl)-5- 15
fluoro-3H-spiro[2-benzofuran-1,4'-piperidik
PCT/EP2006/063846 F\N O cI N

Cl Q
/]
N 0
H
HN\

A suspension of the 6-chloro-3-[(5-fluoro-3-oxo-1'H,3H-spiro[2-benzofuran-1,4'-
piperidin]-1'-ylcarbonyl]-1H-indole-2-carboxylic acid in dichloromethane was treated
with EDC (1.2 eq), HOBt (1.2 eq) and Et;N (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-oxazol-4-yhmethyl]- 1H-indol-3-
yljcarbonyl)-5-flucro-3H-spiro| 2-benzofuran-1.4"-piperidin}-3-one

a) 2-Acetvlamino-2-cyclopropanecarbonyl-malonic acid diethy! ester

O
O
MeOCHN OEt
OFEt

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



Following the general procedure Il as described above, the alkylation of

wd 7h8eRare- PCT/EP2006/063846

16

15

l1l-indot-3-yl)carbonyl]-5-fluoro-3H-spiro[PEbenzofuran-1,4'-piperidin]-3-one

are g to exa pIe 19) with methanesulfoni
éo é)‘g? 31%' @H%&ﬁéﬁ%ﬁ% IR SV FRREEP (SR et vy e@%ﬂ‘é’ﬁ%r’?‘éﬁw in 60%
geimmercially available methanesulfonic acid 1,5-dimethyl-
IH-pyrazol-3-ylmethyl ester) gave the title compound. ES-MS m/e (%):

9K MY Brmple 186,
1'-({6-Chloro- I -[(3,5- dlmethyllsoxazol -4-yl)methyl]-1H-indol,

ﬁoimibéan%ofuradﬁ &141 xltperldln] -3-one F

above, the

alkylation of 1'-[(6-chtoro-

IH-indol-3-yl)carbonyl]-5-fluoro- pirofR-benzofuran-1,4'-piperidin]-3-on
e (prepared according to example 19 ahove) with methanesulfonic acid
3,5-dimethyl WO 2007/006688 181 EP2006/063846
isoxazol-4-ylmethyl ester (prepared%fn&esylation of the commercially

available 1,5- dimethyl-IH-pyrazol-3-yl)-methanol) gave the title

compound ES-MS m/e (%): 508.2(M+H+). Example 187 5 1'-(
_)2— - g/%%jﬁ%ncc rPgny omc f(éd diethyl ester in DMSO was treated

gL

ﬂﬂi@ﬂr@ S%Qégéﬁﬁb%ﬁwwdﬂﬁw%w@#ﬂ%ﬁ@n@ prerceNragted with Ei;O to give

after concentration the title compound in 34% yield.

¢) (5-Cvyclopronyl-2-methvl-oxazol-4-vi)-methanol

OH

Y

Asolution of 5-cyclopropyl-2-methyl-oxazole-4-carboxylic acid ethyl ester in Et,O at 0°C

0O N

was treated sequentially with (2 x 2.3 eq) LiBH, and stirred for 1h, 10 eq of MeOH were
then added and the solution stirred for 4h at room temperature. Sequentiat addition of ag
NH.Cl (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+HY.

d) 1'-(§6-Chloro-1-[(5-cvclopropyi-2-methyl-1.3-0xazol-4-viymethvll- 1H-indol-3-
vhicarbonyh-5-fluoro-3H-spiro| 2-benzofuran- 1.4 -piperidin]-3-one




N O Following the general procedure IIl as described above, the
W@&I&{%&g&gf 1'-[(6-ehloro 1H-indoI-3-yI)carhonyI]—5-fIuoro-3H-ls@'ir&}\,mg6/“638 46
[2-benzofuran-1,4'"-piperidin] -3-one 10 (pf@pared according to example 19

above) with methanesulfonic acid Z,g-dimethyl- oxazol-4-ylmethyl ester

(prepared by mesylation of (2,5-dimthyl-oxazoI-4-y|)-methano|,

described in Organic Letters (1999
ES-MS m/e (%): 508.1(M+FHF
I'-({6-Chloro-I-[(3-fluorooxetan
-3H- spiro[2-benzofuran-1,4'-piperidin]-
PCT/EP20061063846 F\/bN CI\}N
procedure Ill as described above, tH 3
IH-indol-3-yl)carbonyl]-5-fluoro-3H- hehzofuran-1,4'-piperidin]-3-on
e (prepared according to example 19) wit
3-bromomethyl-3-fluoro-oxetane (described
the title compound. ES-MS m/e (%): 487.1(M+HA)./Example 189
I'-({6-Chioro-I-[(3-fluorooxetan-3-yl)meth -indol-3-yl)earbon
yl)-3H-spiro [2- benzofuran-1,4'-piperidin]-3-one G0 0

$), 87-90) gave the title compound.

I H-indol-3-yl]carbonyl)-5-fluoro
3-ofre WO 2007/006688 182

S2005215599) gave

Following the general procedure Il as described above, the alkylation of 1'-[(6-chloro-

1H-1ndol-3-yhcarbonyl]-5-fluoro-3H-spiro] 2-benzofuran-1,4"-piperidin]-3-one

(prepared according to example 19) with methanesulfonic acid 5-cyclopropyl-2-methyl-
5  oxazol-4-ylmethyl ester (prepared by mesylation of (S-cyclopropyl-2-methyl-oxazol-4-

yl)-methanol) gave the title compound.
ES-MS m/e (%): 534.2(M+H").
Example 183

1'-({6-Chloro-1-{(1-methyl-1H-imidazol-5-yl)methyl]- 1H-indol-3-yl jcarbonyl)-5-

10 fluoro-3H-spiro[2-benzofuran-1,4"-piperidin}-3-one
o)
[
N
o}
Ci 7\
N
k\/\
/N\//\I

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yhcarbonyl}-5-fluoro-3H-spiro[ 2-benzofuran- 1,4 -piperidin}-3-one

{prepared according to example 19) with methanesulfonic acid 3-methyl-3H-1midazol-4-



10

15

wGina

N 10 O Following the general procedure Il as described above, the

' f I'-[(6-chloro-
1H-indkgi?:%?yl)carbonyl]-3H-spiro[2-ben~zé)ﬁ5lriran-1,4'-piperidin]-1:)°fglnFéP20%/963846
(prepared according to example 16 above) with _ _ _
YSEIBPQHBﬁ&h%??ﬂ%ﬁb%&é’fﬁ%‘%‘é‘%eﬂb&&iﬁomﬁ‘@ﬁi%’%%ﬁ\/@m@‘hﬁ*3”“
titlel earhpotind dMen 20aR066 881 83RO EEP2006/063846 ES-MS m/e
(%): 469.2(M+H"). Example 190 1'-[(6-Chloro-1-
_g@ﬂgq;pg¥meﬂ@glmm@pyl]methyl}-l H-indol-3-yl)carbonyl]-5-
fluoro-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one FNO G~/\N 5
Following the general procedure Ill_as deﬁcﬂ?fd above, the alkylation of
1'-[(6-chloro- IH-indol-3-yl)carbony RAMPpIE
-5-fluoro-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one (prepared according
tb-&iafriphe a-9) Wit eBroworethy-iesHosyrhdtiilodyciopraibane ) -5-fuoro-3H-
(described in WO 2001932633198 4he ltle sompeyntd 40 ES-MS m/e
(%): 497.5(M+H"). Example 191
[1-({6-Chloro-3-[(5-fluoro-3-ox0-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-I'
- yl)carbonyl]-1H-indol-I-yl}methyl)cyclopropyl]acetonitrile F bN O

cl 7\

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yhcarbonyl]-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-MS m/e (%): 494.1(M+H").
Example 185

I'-({6-Chloro-1-[(1,5-dimethyl- 1H-pyrazol-3-ymethyl]- 1H-indol-3-yl jcarbonyl)-5-

fluoro-3H-spirof2-benzofuran-1,4"-piperidin}-3-one



5

10

r/\'N WO 2007/006688 184 PCT/EP2006/063846 Following the general
wPh6S6ib&d!! as described above, the alkylation of I'-[(6-chlor CT/EP1006/063846
1H-indoI-3-yI)carbonyI]-5-fIuoro-3H-spird[&)benzofuran-l,4'-p(|%)er{ ﬁﬁ-S-on

e (prepared according to example 1) with
1-bromomethyl-eyelopropanecarbonifrile (described in EP 148004) gave

-1,4'-piperidni]-3-one
(prepared according to example 16 above

ith 1-bromomethyl-
I-methoxymethyl-cyclopropane (prepared as described in WO
2001032633) gave the title compound. ES .M$ mje(96): 479.5(M+H"). 15
Example 193 N~
[1-(16-Chloro-3-[(3-0x0-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-I'-yl)carb
onyl]- I H-indol-I-yl }methyl)cyclopropyl] acetonitrile WO 2007/006688 185
PE/ER2006/068846rxd @c 111 as described above, the alkylation of 1'-[(6-chloro-

IH-mndol-3-yhcarbonyl]-5-fluoro-3H-spirof 2-benzofuran- 1,4'-piperidin]-3-onc
(prepared according to example 19) with methanesulfonic acid 1,5-dimethyl-1H-pyrazol-
3-ylmethyl ester (prepared by mesylation of commercially available methanesulfonic acid

1,5-dimethyl-1H-pyrazol-3-ylmethyl ester) gave the title compound.
ES-MS m/e (%): 507.2(M-+H").
Example 186

I'-({6-Chloro-1-[(3,5-dimethylisoxazol-4-ylymethyl]-1H-indol-3-yl jcarbonyl)-5-fluoro-
3H-spiro[2-benzofuran-1.4'-piperidin}-3-one

Cl / \
\ ‘;w

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
tH-indol-3-yhcarbonyl}-5-fluoro-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one

(prepared according to example 19 above) with methanesulfonic acid 3,5-dimethyl-



i0

15

wlkyiatienef 1-[(6-ehloro-

Cl- Q/ N N__ Following the general procedure Il as described above, the

PCT/EP2006/063846
IH-indol- 3 yt)carbonyl] -3H-spiro[2-benzdftitan-1,4'-piperidin]-3-one

(prepared according to example 16) with . )
FOBPERGETRL. ?neégiﬁ]o PRSBHTG J@%l&‘ﬁ‘rﬁ%’ﬁfﬁh“é’sﬂ(fp%ﬁa‘%%@w%y available 1,>-
Je01bB2633)gane-thel ttectdompbynde ESHMSomtep()dd74.5(M-1-H').

Example 194
BsGhlorr3cba-sigyorR10xp~1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-I'-
yl)carbonyl]-N-[2-(methylamin o)ethyl]-IH-indole-2-carboxamide

hydrochloride O F6N O CI\/O NH I}I N HCI In | A solution of

tert-butyl {2-[({6-chloro-3-[(5-fluoro- “5X6-1'H3H- -spiro[2-benzofuran-
1,4'-piperidin] - I I&Qarbonyl] -1H-indol-2- yl)carbonyl amino] ethyl
}Metﬁ?t@é?@é?nété abmeded withasd doieeh dioxEhe ﬁb%u} g RnyD)-5-

room temperatugg, {o6 3HRR WORRAHIAB688' 186eridin}-3-one
PCT/EP20061063846 treated with a further portion of 4 eq of HCI in
dioxane. The solution was stirred at gpom temperature for 16h and
evaporated to give the product in 58%o yield.

Following the general procedure 11 as described above, the alkylation of 1'-[{6-chloro-
1H-indol-3-yhcarbonyl|-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-yimethyl 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

'-({6-Chloro-1-[(3-fluorooxetan-3-yhmethyl}-1H-indol-3-yl jcarbonyl)-5-fluoro-3H-
spiro[2-benzofuran-1,4'-piperidin}-3-one



ES-MS m/e (%): 511.2(M+H"). Example 195 5

W(,’L'z-(g%q;&lggo-I-[2-(tetrahydro-2H-pyran -4-yl)ethyl]-1 H-indoI-?E,-édf}ggf5)(9%63846

10

yl)-5-fluoro- 3H-spin o [ 2-ben zofuran =2 #-piperidin]-3-one hydrochloride
F N O CI N Following the general proedure Il as described above, the
alkylation of 1'-[(6-chloro- 1H-indo|-3-ycarbonyl]
-5-fluoro-3H-spiro[2-benzofuran-1,4'-piperdin]-3-one 10 (prepared
according to example 19) with 4-
(described in US 20042202f4) gaveghe ftitle compound. ES-MS m/e (%):
511.2 (M+H+). Example 196
I'-({6-Chloro-1-[2-(tetrahydro-2H-pyran-4-)
H- 15 spiro[2-benzofuran-1,4'-piperidi
PCTIFP2006/063846 0 a Q1 N F&llowtac )
described above, the allcylation of 1'-[(6-chlor-
1H-indol-3-yl)carbonyl]-3H-spiro[2-benzo -1,4'-piperidin]-3-one
(prepared according to example 16) wit
4-(2-bromo-ethyl)-tetrahydro-pyran (desctiged in US 5 2004220214) gave
the title compound. ES-MS m/e (%): 493.2 (M+H+). Example 197

IR the general procedure I as described above, the alkylation of 1-[{6-chloro-
B O e S S e P R o T A Bz iran N A Depelidia -3-ome
{prepared according to example 19) with 3-bromomethyl-3-fluoro-oxetane (described in
US2005215599) gave the title compound.

ﬂ-indoI-B-yI}carbonyI)-?,
VO 20071006688 187
eneral procedure Il as

ES-MS m/e (%): 487.1{M+H").
Example 189

1'-({6-Chloro-1-[(3-fluorooxetan-3-yhmethyl}-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 1'-[(6-chloro-
1H-indol-3-yhearbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one {prepared
according to example 16 above) with 3-bromomethyl-3-fluoro-oxetane {described 1in
US2005215599) gave the title compound.



yl)carbonyl]-1H-indol-1-yl }methyl)morpholine-4-carboxylate 0 0 10
WJR!@YHH&QBH‘G general procedure Il as described above, the %JEXIJ%%%‘QQ)‘OG:',S 46

I-{(6-chloro- - 183 -

indol-3-yl)carbon %4 spiro[2-benzofuran-1,4'-piperidin]-3-one
rabariir b Lofting 2 Bhoimple 16) with
2-chloromethyl-morpholine-4-carboxylic acid tent-butyl ester (described in
WO 2006020415) gave the title cofpeupid. MO 2007/006688 188
PCT/EP2006/063846 ES-MS m/e (%): 580.0(M+H+). Example 198
Y{[esCMasas I-(nerpheti Bx@rﬂbﬂ@zﬂb‘&j’%ﬁBﬁﬂtﬁré/[ﬂ@@}’h(PﬂYHd%HEﬁﬁfé&aﬁon ylJ-3
benzofiiran-1,4'- Hf&%déﬂ Cg% on?zhgdroc Iorld cl ~ =~ Igl 0 5 HHCI
tert- Butyl PIro CNZOo mn pIpE:lI 111 0
2-({6- chIoro-S-[(S-oxo-I'H,3H-sp|ro[2-benzofuran-1,4-plperldln]-l'-
yl)carbonyl]-1H-indol-1-yl}methyl)morpRoline-4-carboxylate was dissolved
in a solution of HCI (5 eq) in dioxane an d,S tirred at room temperature for

5h. A further portion of HCI (5 eg)=#F{ioxgne was added and the solution
@ perature. Evaporatlon gave the

stirred for an additional 5h atfroo
desired product in 96% yield ES-

2007/006688 189 PCT/EP2006/063846 N

Following the general procedure 1T as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yhcarbonyl]-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 BES-MSm/e(%): 497.5(M+H").
Example 191

[1-({6-Chloro-3-[(5-fluoro-3-oxo-1'H,3H-spirof2-benzofuran-1.4'-piperidin]-1'-
ylhcarbonyl]-1H-indol-1-yl jmethyl)cyclopropyl]acetonitrile

Cl /\
M



FoO CI/'NO N IS /O " Following the general procedure Ill as
Wodﬁﬁcurb@ & bove, the alkylation of 1'-[(6-chloro-
1H- |ndoI 3- yl)carbonyl] -5-fluoro-3H-spirdf#-benzofuran-1,4' pﬁéﬂ’%" ?0 !8?1384(
prepared according to example 19) with

ol RIS B RS HG phiGH e Irblax%ﬁ*elala%l BREMeh g1 Bev e séribd O-chloro-
: 1FﬁWl@OZODﬁ@&QMJE)/@&JELIhﬁ)IRE&—GpmﬂQLH&i]z(EﬁMSJ m/giPa)din]-3-one

Q0 I'7 {[6:Chloro-I-
@ rf?ngl@ﬁn acc)drﬁ X do%xgrr;ﬂk q t}? ‘Eluopgmé)ﬁlmhﬁd férclopropdncmxbomtrﬂe

eth t) carbonyf1

@@Wi&f@@dﬁ@& I3 M V8 B diHyuReekibdide 0 FO N CI\/NO0) 10
1HCI tert-Butyl

5 BS(aschiarodaq] (30Hton+3ioxo-I'H,3H-spiro[2-benzofuran-1,4'-piperidin]-
I'-yl)carbonyl]-1H-indol-l-yl}methyl)morpholine-4-carboxylate was dissolved

in a Example 192

I'-[(6-Chloro-1-{[ 1-(methoxymethylycyclopropyl]methyl }-1H-indol-3-yl)carbonyl]-3H-

sptro{2-benzofuran-1,4'-piperidin}-3-one

o 7\

hy

10 Following the general procedure III as described above, the alkylation of 1'-{(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spirof 2-benzofuran- 1,4'-piperidin]-3-one (prepared
according to example 16 above) with l-bromomethyl-1-methoxymethyl-cyclopropane
(prepared as described in WO 2001032633) gave the title compound.

ES-MSm/e (%): 479.5(M+H"),
15 Example 193

[ 1-({6-Chloro-3-[(3-ox0-1'H,3H-spiro[2-benzofuran-1.4"-piperidin]-1'-yl)carbonyl]-
1H-indol-1-yljmethyDcyclopropyl]acetonitrile



solution of HCI (5 eq) in dioxane and stirred at room temperature for 5h. A
wdWihsh.Agetion of HCt (5 eq) in dioxane was added and the s ir

O onal 5h WO 2007/006688 1065 CT/EP2006/06384 %@%ﬁ"@ﬁ@ Bssis
temperature. Evaporation gave the deswed product in quantitative
yield.ES-MS We (%): 498.1 (M+H"). Exmple 201 1'-

{[1-(3,5-Difluorobenzyl)-1H-in dol- aronyl
}-5-fluoro-3H-spiro[2-benzofuran -erldln] -3-one OFo Co N Ft
F Following the general procedur descyibed above, the alkylation of
1'-[(6-chloro- | H-in dol-3-yl)carbonyl] -5-Buafd-3H- spiro

[2 benzofuran 1,4'- piperidin] -3- -one pared=aggording to example 19)
l zyl 10 chloride gave the title
compound. ES-MS m/e (%): 491C R Emple 202

I'-{[1-(3,5-Difluorobenzyl)-1H-indol-3- yI]car on
yl}-3H-spiro[2-benzofuran-1,4'- [5'rp‘ér|d| -3-one WO 2007/006688 191

PCT1EP2006/063846 o N O QNP F

Following the general procedure Il as described above, the alkylation of 1'-[(6-chloro-
tH-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"M).
Example 194

6-Chloro-3-[(5-fluoro-3-oxo-1'H,3H-spiro[2-benzofuran-1.4'-piperidin}-1'-
ylcarbonyl}-N-{2-(methylamino)ethyl}-1H-indole-2-carboxamide hydrochloride

O
Cl /\

A solation of tert-butyl {2-{({6-chloro-3-[(5-fluoro-3-ox0-1'H,3H-spirof2-benzofuran-
1.4"-piperidin]-1"-ylycarbonyl]- 1H-indol-2-yljcarbonyl)amino]ethyl jmethylcarbamate

was treated with 4 eq of HCI in dioxane and stirred at room temperature for 3h then



F Following the general procedure 11l as described above, the alkylation of

wolyld Srellago- , . PCT/EP2006/063846
1H-indol-3-yl)carbonyl]-3H-Spiro[2-benZdfran-1,4"-piperidin]-3-one

(prepared according to.example 16) with commercjally available . ]
B R RIGHOE Bh 605 AL b SO B RS aged at oo
YEGSEVIHEI hrBxhmpleeR@3orated to give the product in 58% yield.
N,N-Diethyl-2-{3-[(3-0x0-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-I'-yl)car

oyl indollryhasetamide 0 N/ o” 'J 10 Following the general
procedure Il as described above, the alkylation of I'-[(6-chloro-

IH-indol-3-yl)carbonyl]-3H-spiro[Z-%;se(nz%z%rwgl.,4'-piperidin]-3-one
ith ¢

. alil ! . .
(prepared according to example 16) with commercially available

2-chloro-N,N-diethyl-acetamide gave the title compound. WO
édd%@é}é%@sll@z(F@é%@%é@/@ﬁ%&é—ﬁ@lw~rﬁfr)19- Wy ae savkony))-5-tuoro-
Examples of iongpioufmisenfztauninal @-d)ipexanple-384 hydrochloride
I'-{[6-Chloro-I-(2-oxo-2-piperidin-I-ylethyl)-1..H-indol-3-yl]carbonyl}-3H-spir

0[2 5 benzofuran-1,4'-piperidinel o N@ CI-QN YO

N

o)

Following the general procedure Il as described above, the alkylation of 1'-[{6-chloro-
1H-indol-3-ylycarbonyl]-5-fluoro~3H-spiro[ 2-benzofuran-1.4'-piperidin]-3-one

10 (prepared according to example 19) with 4-(2-bromo-ethyl)-tetrahydro-pyran (described
in US 2004220214) gave the title compound.

ES-MSm/e (%):511.2 (M+H™).
Example 196

1'-({6-Chloro-1-[2-(tetrahydro-2H-pyran-4-ylhethyl]- 1H-indol-3-yl jcarbonyl)-3H -
15 spiro[2-benzofuran-1.4"-piperidin}-3-one



U Following the general procedure V as described hereinabove, the

W@H@élﬁ&i&@s@f 1'-[(6- chloro-IH-indol-3-yl)carbonyl]-3H-spiro POT/EP2006/063846

10

[2-benzofuran-1,4'-piperidine] (the prepdf&tion of which have been
described in example 69) with commercially available 2-chloro-1 10
piperidin-I-yl-ethanone as electrophile, the title compound was obtained as
a white powder. ES-MS m/e (%): 4921 (M+H'). Example 205 1'-
{[6-Chloro-I-(2-morpholin-4-yl-2-o0 Py)=
[2- 15 benzofuran-1,4'-piperidine] o NQ CF\NY 0 Cod WO
2007/006688 - 193 - PCT/EP2006/063846 Kallpwing the general
procedure V as described hereinabg e alkylation of 1'-[(6-
chloro-IH-indol-3-yl)carbon yl]-3H%pirofZ:benzofuran-1,4'-piperidine] (the
preparation of which have been described in example 69) with
commercially available 2-Chloro-1- morpholin-4-yl-ethanone as
electrophile, the title compound was optained as a white 5 powder.
ES-MS m/e (%): 494.1 (M+H 4). Example 206 2-[6-Chloro-3-(1'
H,3H-spiro [2-ben zofuran-1,4'-piperidin}-I'-ylcarbonyl)-1H-indol-I-
1y:I]-N,I\'I-dimethylacetamide ONO . _ _

ollowing the general procedure 111 as described above, the alkylation of 1'-[{6-chloro-

1H-indol-3-yhcarbonyl]-3H-spiro[ 2-benzofuran- 1,4'-piperidin]-3-one (prepared
according to example 10) with 4-(2-bromo-ethyl)-tetrahydro-pyran (described in US
2004220214) gave the title compound.

ES-MSm/e (%) 493.2 (M+H™).
Example 197

ter{-Butyl 2-({6-chloro-3-[(3-0x0-1'H,3H-spiro{ 2-benzofuran-1,4'-piperidin]-1'-
yl)carbonyl]-1H-indol-1-yl jmethylymorpholine-4-carboxylate

Following the general procedure 111 as described above, the alkylation of 1I'-[(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 rerr-butyl
ester {described in WO 2006020415) gave the title compound.



10

cl\N rO 10 1~ Following the general procedure V as described

] e, the alkylation of 1'-[(6- chloro-IH-indol-3-yl)carb -314-3pj
Wérjg[g%gé}%r?%\%uran-l,4‘-piperidine] (the prep#tration of which ha%g /152%0%55%3846
described in exarg(gle 69) with commercially available 2-chloro-N,N-
Himdthiiaé&timitit MY &Ectrophile, the title compound was obtained as a
white powder. 15 ES-MS We (%): 452.0 (M+H+). Example 207
2-[6-Chloro-3-(1'H,3H-spiro[2-benZafunamiel |88 piperidin]-1'-ylcarbonyl)-1H-
indol-I- yl]-N,N-diethylacetamide WO 2007/006688 194
PCTAERZ0861O63846: Ny Rom 1 n/&l\q}FIPH@W{RQ6h@—9ﬁ8£@?(l19§599ﬁqw;%1\4[2~

as described hereinabove, the alkylation, of 1'-[(6 .
chloro-IH-indol-3-y N BRI 5A- SRS B b oRG AR IS dine] (the
preparation of which have been described in example 69) with
commercially available 2-chloro-N,N- 5 dietftyl-acetamide as electrophile,
the title compound was obtained as ite\powder. ES-MS m/e (%):
480.1 (M+H+). Example 208 1'-{[6- piperidin-I-ylcarbonyl)- | H-in
do] -3-yl] carbon yl}-3H-spiro [2- benzofuran-1i4'-piperidine] o N

i ©
O

|
b

Hice

tert-Butyl 2-({6-chloro-3-[(3-0x0-1'H,3H-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
HC1 {5 eq) in dioxane was added and the solution stirred for an additional 5h at room
temperature. Evaporation gave the desired product in 96% yield. ES-MS m/e (%): 480.2
(M+H™).

Example 199

tert-Butyl 2-({6-chloro-3-[(5-fluoro-3-oxo-1'H,3H-spirof 2-benzofuran- 1,4 -piperidin |-
V'-yljearbonyl]-1H-indol-1-ylimethyh)morpholine-4-carboxylate



cl GN~O 10 Following the general procedure V as described

wheseinabsuge, the alkylation of 1'-[(6- PCT/TP2006/063846

chIoro-IH-indol-3-y|)carbony|]-3H-spiro[21%%ﬁzofuran-1,4'-piperidine] (the
preparation of which have been described in example 69) with
commercially available piperidine<|- carbofiyl chloride as electrophile, the
title compound was obtained as a @ powder. 15 ES-MS m/e (%):
478.0 (M+H"). Example 209 WO 20077006688 195 PCT/EP2006/063846
tert-Butyl
[6-chloro-3-(1'H,3H-spiro[2-benzofura:
indol-l-yljlacetate ON CI0 N Qs
as described hereinabove, the alkylatio
chloro-IH-indol-3-yl)carbon yl]-3H-spiro[2-bepzofuran-1,4'-piperidine](the
preparation of which have been describe inBDxampIe 69) with
commercially available chloro-acetic acid tegt<butyl ester as electrophile,
the title compound was obtained as a whit(()a}QIid. ES-MS m/e (%): 481.3

(M+H"). Example 210 10
2-[6-Chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-
indol-I- yl]-N,N-dimethylethanamine ¢ O N

Following the general procedure 11l as described above, the alkylation of 1'-[{6-chloro-
IH-indol-3-yl)carbonyl]-5-fluoro-3H-spirof 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-MSm/e (%): S98.2(M+H™).
Example 200

I'-{[6-Chloro-1-(morpholin-2-ylmethyl)- 1H-indol-3-yl]carbonyl}-5-fluoro-3H-spiro[ 2-
benzofuran-1,4'-piperidin|-3-one dihydrochloride

O

O

N

Cl - EO
\_/ 7T
N
O
N
HCH
tert-Butyl 2-({6-chloro-3-[(5-fluoro-3-oxo-1"H,3H-spirof 2-benzofuran-1,4'-piperidin}-
I'-yDearbonyl]-1H-indol-1-yl jmethyly)morpholine-4-carboxylate was dissolved in a

solution of HC1 (5 eq) in dioxane and stirred at room temperature for 5h. A further

portion of HCI (5 eq) in dioxane was added and the solution stirred for an additional 5h



O CI~N H ANN Following the general procedure V as described

wohareinaagye, the alkylation of 1'-[(6- chloro-1H-indol-3-yl)carbenyilrzoo6/063846

10

-3H-spiro[2-benzofuran-1,4'-piperidine] (]t%%'preparation 15 of which have

ibed in.example ially availahle (2-
%%%‘%?%%kﬁ?%éﬁ%@ ARG E S R e b e A o s s
Bkt o] E4MNIS m/e (%): 438.4 (M+H+). WO 2007/006688 196
PCT/EP2006/063846 Example 211 1'-
{[6-Chloro-I-(2-oxo-2-piperazin-I-yl&ttahslld 2Hdol-3-yl]carbonyl}-3H-spiro[ 2-
benzofuran-1,4'-piperidine] cON Clo N o C/ N H 5 Following the
generabp SRS DS Qeﬁﬁfih%@@lhﬁgﬁ[\%%\{ﬁd the @lleydadion of- 4i4(Bzen zo furan-
chloro-IH-indol-3-yl)carbonyl] -3H-spiro[2-benzofuran- 1,4'-piperidine](the
preparation of which have beeh’d@dRFBEH Ine%afnple 69) with
commercially available 4-(2-chloro- acetyl)-piperizine-1-carboxylic acid
tert-butyl ester as electrophile, the title cofppound was obtained as a
white solid after removal of the Boc eting group under standard 10
conditions (TFA/dichloromethane, tentperature).

F

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

I'-{{1-(3,5-Difluorobenzyl)- 1H-indol-3-yllcarbon yi }-3H-spirof 2-benzofuran-1.4'-

piperidin}-3-one



16

ES-MS m/e (%): 493.1 (M+H'). Example 212

wd 2({660kdego-1-[2-(4-methylpiperazin-1-yl)-2-oxoethyl]-1H-in  per/mP2006/063846

dol-3-yl]carbonyl)-3H- spiro[2-benzofurag|-11”,”4'-piperidine] O NCioN Ot
CN/ 15 WO 2007/006688 197 PCT/EP2QD6/063846 Following the
general procedure V as described hereingbove, the alkylation of 1'-[(6-

m/e (%): 507.4 (M+H"). Example 21
3-(I'H,3H-spiro[2-benzof'uran-1,4'-pj
1H-indol-I-yl]-N,N-dimethylaeetamide*>6---)rO cl N N- 10 Amide
coupling according to general prgcedure | Hescribed hereinabove:

Following the general procedure I as described above, the alkylation of 1'-[(6-chloro-
IH-indol-3-ylycarbonyli-3H-spiro[ 2-benzofuran-1.4'-piperidini-3-one (prepared
according to example 16} with commercially available 3,5-difluorobenzyl chloride gave

the title compound.
ES-MS m/e (%): 473.5(M+H").
Example 203

N.N-Diethyl-2-{3-[(3-ox0-1"H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-yl)carbonyl]-
1H-indol-1-yl Jacetamide

o]

-
Following the general procedure {II as described above, the alkylation of 1'-[{6-chloro-
1H-1ndol-3-yhearbonyl]-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.



10

- Amine: Spiro[isobenzofuran -l (3H),4'-piperidine] pepared as described in

wo 20drghosdaem. 1976,41, 2628, - Acid: PCT/EP2006/063846
6-Chloro-1-dimethylcarbamoylmethyl- S-Wgthyl IH-in dole- 3-carboxylic

S V)1 466.3 (M+H1). Example 214
f?ﬂsj,ﬁ{gg);ill\{l(S que}rfﬁ)yl) 1H-indol-3-y1]carbonyl)-3H-spiro[2-benzof
uran- 1,4'-piperidine WO 2007/006688 198 PCT/EP2006/O63846 o FN
Jr Cl 0 O Following the~gererats: ’ fdergutardbd above, the
acylation of I'-[(6-chloro-
IH-indol-3-yl)carbonyl]-3H-spiro[2-Benzailrah4l,4'-piperidine] (prepared
according to example 69) with commercially available 3-fluorobenzoyl

Chl”{%@%@ﬁ@@“@x@@%ﬁﬁ@ﬂ@ﬂﬁ]%@ﬁ{ﬁ)mﬁ (K@ 49BN -3H-spiro[ 2
Example 215 I'-[[ 6-Chloro- & (2-fluoroben, zayl)- | H -in dol- 3-yllcarbon

yl}-3H-spiro[2-ben zofuran- YR2BiEHHinE PPTERY ~cl oN O

Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro-1H-mdol-3-ylycarbonyl}-3H-spirof 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

I'-{{6-Chloro-1-(2-morpholin-4-yl-2-oxoethyl)- 1H-ind ol-3-yljcarbonyl }-3H-spiro[ 2-

t5 benzofuran-1,4"-piperidine]
( ) o
N
Q
cl \

N

@

N

./

O



10

15

In Following the general procedure VII as described above, the acylation

w®hdeltBsekdoro- IH-indol-3-yt)carbon yl]-3H-Spiro PCT/EP2006/063846

[2-benzofuran-1,4'-piperidine] (prepare“dlgécording to example 69) with

ommercially availaple 2-fluorobenzoyl chloride gave,the title compound. .. .,
T RS R
FaT/EP200610688% e rbonyl]-3H-spiro] 2-benzofuran-1.4'-piperidine] (the preparation
billOntehlorad-(Rar difluenabenzeyhin fdndol 3 leamRreially available 2-Chloro-1-
yl)-3H-spirg[2-benzofuran 1,4'-piperidine FF To N QAcl 5 10 Fallowing y
tHe'gen a%{'ﬁ?b%a’&?@“vﬁsa@e& SRMHEU BHAVE GHERSNAtloR s obtained as™a white
fbfBechloro- 5

1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine] (prepared
agcording. tor exgmplengd)with commercially available 3,5-difluorobenzoyl
chloride gave the title compound. ES-MS m/e (%): 507.4(M+H"). Example

217 10 I'{[6-Chloro-I-(2,3-difluorobenzoyh)-1 H-indol-3-yl]carbon
yl}-3H-spiro [2-benzofuran - 1,4'-pi§’éﬁlall)é1%‘]206_¢: N(@/ el O~<\__J

2-16-Chloro-3-(1'H,3H-spiro[2-benzofuran-1.4"-piperidin]-1"-ylcarbonyl)-1H-indol-1-
yl]-N,N-dimethylacetamide

N

0
¢l \

N

o}

N

N

Following the general procedure V as described hereinabove, the alkylation of T'-[(6-
chloro-1H-indol-3-yl)carbonyl}-3H-spirof 2-benzofuran-1,4'-piperidine]{the preparation
of which have been described in example 69) with commercially available 2-chloro-N,IN-

dimethyl-acetamide as electrophile, the title compound was obtained as a white powder.
ES-MS m/e (%): 452.0 (M+H").
Example 207

2-f6-Chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-indol-1-
yli-N,N-diethylacetamide



O Following the general procedure VII as described above, the acylation

w®bdot{Goeddioro- PCT/EP2006/063846

10

15

1H-indol-3-yl)carbonyl]-3H-spiro[2- -benzbidran- 1,4'-piperidine] (prepared
according to 15 example 69) with commercially available
2,3-difluorobenzoyl chloride gave tle Tifle eompound. WO 2007/006688
200PCT/EP2006/063846 ES-MS m 507.4(M+14"). Example 218
-2 H-in dol-3-yl
}carbonyl)-3H-spiro [2- 5 benzofuran-1,4'-piperidine F\ISAOONCI O
O Following the general procedure VI as-dgscribed above, the
sulphonylation of 1'-[(5- c! )
chloro-IH-indol-3-yl)carbonyl]-3H-spiro[2- X nz%furan -1,4'-piperidine]

(prepared according to example 69) with cofimercially available
3,5-difluorobenzenesulfonyl 10 chloride g the title compound. ES-MS

m/e (%): 543.3(M+H"). Example 219
1'-{[6-Chloro-I-(3,5-difluorobenzyl)-1H-indol-3-yl]carbon

Wi 0L ROEP BNk E BSOS RAGHRRARO %R diytation of 1-1(6

006/06384
thom 1H-indol-3-ylcarbonyl}- BH spiro[ 2-benzofuran-1,4'-piperidine](the preparation

of which have been described 1n example 69) with commercially available 2-chloro-N,N-

diethyl-acetamide as electrophile, the title compound was obtained as a white powder.
ES-MS m/e (%): 480.1 (M+H™).
Hxample 208

I'-{[6-Chloro-1-(piperidin-1-ylcarbonyl)- 1H-indol-3-yljcarbonyl }-3H-spiro[ 2-

benzofuran-1,4-piperidine]

Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro-1H-indol-3-yhcarbonyl]-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-MSm/e (%): 478.0 (M+H").

Example 209



10

15

10 Q Following the general procedure Il as described above, the

waloytabisyasef I'-[(6-chloro- PCT/EP2006/063846

IH-indol-3-yl)carbonyl)-3H-spiro[2- -benzoftran- 1,4'-piperidine] (prepared

fond’é%g 5(\8/(9%?: r? ?P%) Aﬁqth co rC|aI avali) 4I§ §ﬁ5 |f|}1_<;r t?cea%gpey}) 1H-

tle compou
220 mdol 1 yi]acct&tc

1"-{[6-Chloro-I-(3-fluorobenzyl)-IH-indol-3-yl]carbonyl]-3H-spiro[2-benzofur
an-1,4'- piperidine NClI ON O 10 Fg ing the general procedure Il as

according to example 69) with commercia
chloride gave the title compound. 1 ES-MS m/e (%): 475.4(M+H+). WO
: xdmple 221 1'- If
benzofuran-1,4"-piperidine o N \/\@}o/x
R
Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-
chloro-1H-indol-3-ylcarbonyl]-3H-spirof 2-benzofuran- 1,4'-piperidine (the preparation

of which have been described in example 69) with commercially available chloro-acetic

acid tert-butyl ester as clectrophile, the title compound was obtained as a white sohid.
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-
y1]-N,N-dimethylethanamine

5

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™).



iG
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5 Following the general procedure VIl as described above, the acylation of
wdl 26 elveo- PCT/EP2O06/063846
1H-indoI-3-yl)carbonyl]-3H-spiro[2-ben'zc1)ﬁ§ran-1,4'-piperidine] (prepared
according to example 69) with co erci%l ﬁvailable biphenyl-3-carbonyl
chloride gave the titte compound. s W8 fire (%): 547.4(M+H"). Example
222&, 6-Chloro-I-(3,5-difluorophen yl)-1H-in dol-3-yl] carbonyl }-3FF1-S{piI’Q _
[2 5eHz 61N - 1A ppériefine 2 e -Met HRbTolRRY-fhel dnkeap F-3H-spirof2-
procedure VI as described akayefiife: arytapigied imé(6-chloro-1H-
indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine] (prepared
according to WO 2007/006688 203 PCJ/EP2006/063846 example 69)
with commercially available 3,5-diflu -@ ,
compound. ES-MS m/e (%): 478.9(M+H
1'-{[6-Chloro-I-(3-fluorophenyl)-IH-indol-3-yl]ca
yl]-3H-spiro[2-benzofuran-1,4'- piperidine o ® cl N F Following the
general procedure VI as describegl-af e atylation of 1'-[(6-chloro-IH-
indol-3-yl)carbonyl]-3H-spiro[2-benzofurap:1,4'-piperidine] (prepared
according to 10 example 69) with comymercially available
3-fluorophenylboronic acid gave the tit

0

Following the general procedure V as described hereinabove, the alkylation of 1'-[(6-

chloro-1H-mndol-3-yl)carbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidinel{the preparation
of which have been described in example 69) 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 (%): 493.1 (M+H™).
Example 212

1'-({6-Chloro-1-[2-(4-methylpiperazin-1-y1)-2-oxoethyl]-1H-indol-3-yl jcarbonyl)-3H-
spirof2-benzofuran-1,4"-piperidine]

2
Sees

N

o
Tj

o]

N

N



10

15

compound. ES-MS m/e (%): 461.1(M+H"). Example 224
wo2i07whdese-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylgarbepybedtiiss4s
indol-I- 15 ylI]-1-(2- quorophenyI)ethanoné%O 2007/006688 204

P%%%@Eg@gg’ Qg\?ﬁ O at:\éiagffiﬂ%%ggh S0aNKR! ROGRAMBIN o 1116
cimﬁdkﬂiarylyéa}bé}wﬂbgmg Blelpd Ut d?ﬁ%ﬁf§14np1ﬁieﬁﬁlﬁﬁéﬂﬁiei3?éﬁﬁﬁ’eﬂ cparation

@C@m@lmvé t@éarﬂ@l@ ﬁ%)imthxg@mmwaﬂmmiaht@uany available 2-chloro-1-(4-
2-b -(2-fluqr ethan gave. he, 5 ti com oun
R RGN AN 205 LR E bR GIBRHou Cotined as o

WHilndolid-yl)carbon yI] -3H-spiro [2-benzofuran-1,4"- piperidine o N.
cl-<D7-\~j N 10 Following the general procedure VI as described above,
Hsenasyhatiay:of Soif G- chioroti-
indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine] (prepared
according to example 69) with corﬁ%%g%l%%vailable 2-biphenyiboronic
acid gave the title compound.

2-[6-Chloro-5-methyl-3-(1'H,3H-spirof 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-
1H-indol-1-yl}-N,N-dimethylacetamide

Amide coupling according to general procedure I described hereinabove:

- Amine: Spiro[isobenzofuran-1(3H) 4 -piperidine] pepared as described in [ 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-yllcarbonyl }-3H -spiro[ 2-ben Zofuran—
1,4'-piperidine



15 ES-MS m/e (%): 519.3(M+H+). WO 2007/006688 205

woPehRe806/063846 Example 226 PCT/EP2006/063846

10

15

1'-[(I-Biphenyl-2-yl-6-ch|oro-|H-indol-3-yi})%%r“bonyl]-3H-spiro[2-benzofuran-
1,4'- piperidine 0 0 N 5 Following the general procedure VI as described
above, the arylation of I.'-[(6-chlo
indol-3-yl)carbonyl]-3H-spiro[2-begoftixar21,4'-piperidine] (prepared

according to example 69) with commergjally available 3-hiphenylboronic

acid gave the title compound. ES-M?@}&Q.3(M+H'). 10 Example

227

1'-[(6-Ch|oro-|-pyridin-2-y|-|H-indol%- )carbonyl]-3H-spiro[2-benzofuran-1,

4'- piperidine 0 ON N rN To a solutigh of
1'-[(6-chloro-IH-indol-3-yl)carbonyl]-3H-spirgi2-henzofuran-1,4'- 15

piperidine] (prepared according to examaple ‘ dry DMF was added

NaH (1 eq) and WO 2007/006688 206 PCT/EP2006/063846 the reaction
mixture stirred at room temperature for 30 minand then treated with 2-
Frolsropigidhse2en 8RB gy asrd Weatdd &t da0r©ethdee YaidhswavBivaditioh(6-chloro-
fer-krigin- yRurbeayonoy preparalive diRke- oaveileideereprppaidcChdbording to
ezxéz‘rlg{pi iy | QF’%-it an3{§ (r)a/lggia%ﬂf‘l'é’ll'\ga'\ﬁ&')_{g' g—ﬁégzrggila%z%ﬁ chloride gave the title

compound.

ES-MSm/e (%): 489.4M+H™).
Example 215

1'-{[6-Chloro-1-(2-fluorobenzoyl)-1H-indol-3-yljcarbonyl}-3H-spiro[ 2-benzoturan-
14 -piperidine

Following the general procedure VII as described above, the acylation of 1'-{(6-chloro-
1H-indol-3-yhcarbonyl]-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



1'-{[6-Chloro-I-(pyridin-4-ylmethyl)

wolrirelsk-yl]carbonyl]-3H-spiro[2-benzofbran- 1,4'-piperiding-®sehMsNe3846

10

15

Following the general procedure Il as d&&tribed above, the alkylation of

-[(6- ro- . : i
RSO b e pel e e ey oo
according to example 69) with cohfmeieiallyiagailable
4-bromomethyl-pyridine gave the title compound. ES-MS m/e (%):
458.4(M+H"). Example 229 15 £

ndol-I- yl]-1-pyridin-2-ylethanone
PCT/EP2006/063846 N O N.

gave 5 the title compound. ES-MS m/g-(9
1'- { [ 6-Chloro- I-(pyridin-3-ylmethyl)-{H-i
[2-ben zofuran-

0): 486.4(M+H"). Example 230
dol-3-yl] carb onyl }-3H-spiro

Following the general procedure VII as described above, the acylation of 1'-[{6-chloro-
IH-indol-3-yhcarbonyl]-3H-spiro[ 2-benzofuran- 1,4"-piperidine] (prepared according to
example 69) with commercially available 3,5-difluorobenzoyl chloride gave the ftitle

compound.
ES-MS m/e (%): 507.4M+H").
Example 217

I'-{[6-Chloro-1-(2,3-difluorobenzoyl)-1H-indol-3-yl]carbony! }-3H-spiro[ 2-benzofuran-
14-piperidine

F
F N

O

O
Gl

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-yDearbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine] (prepared according to
example 69) with commercially available 2,3-difluorobenzoyl chloride gave the title

compound.



10

1,4'-piperidine] ~\oN O CI~fN 10 N Following the general procedure

wdlh@sgrgssibed above, the alkylation of |'-[(6-chloro- 1H-indolpgyheashnms3s46

yI]-3H-spiro[2-benzofuran-l,4'-piperidiné epared according to example

ith commeccially available 3-bromomethyl-pyridine gave the title
%Q@oﬁ&%&%%ﬁégfe@g 208 PCT/EP2006/063846 ES-MS mle (%):
458.4(M+H+). Example 231
1'-{[6-Chloro-I-(pyridin-2-yimethyl)-1H-indol-3-yl]carbon
yl)-3H-spiro[2-benzofuran- 1,4'-piperidine] 0 0 N 5 N Following the
general procedure Il as describediahaveethesalkylation of 1'-[(6-chloro-
iH-indol-3-yl)carbon yl]-3H-spiro[2-benzofuuran-1,4'-piperidine] (prepared
agcorgli Vi | rdips2s t
o T o g gl spirol2
mle (%): 458.3(M+H+). ExaRfpie? 038 LB &y imorpholin
-2-yl)methyl] -6-chloro-IH-in dol-3-yl)carbon yl)-3H-
spiro[2-benzofuran-1,4'-piperidine];

F

N/ ol

Following the general procedure VII as described above, the sulphonylation of 1'-[(5-
chloro-1H-indol-3-yl)carbonyl]-3H-spiro[ 2-benzoluran-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-yljcarbonyl }-3H-spiro[2-benzofuran-
1 4"-pipenidine



WO 2007/006688 209 PCT/EP20061063846 0 0 cl Q7; N 11 Following

wdhe9snssa procedure Il as described above, the alkylation gfdrl(G-5iM0603846

IH-indol-3-yl)carbonyl]-3H-spiro[2-benz<%9|¥an-1,4'-piperidine] (prepared
according to example 69) with commercially available
4-benzyl-2-(chloromethyl)morpholi e gave the 5 title compound. ES-MS
m/e (%): 556.3(M+H+). Example(z
1'-({6-Chloro-I-[(1,4-dibenzylpipe -yl)methyl]-1H-indol-3-yl}carbonyl)-
3H- spi ro[2-benzofuran-1,4'-piperidine] P 0 N/ N to Following the
general procedure Il as described abgv the. alkylation of I'-[(6-chloro-

above) with 1,4-dibenzyl-2-chloromethyl-piperazine (described in Journal
of Medicinal Chemlstry (1999) 42(9 ] 7- 1603) gave the title

ofuran- I ,4'-piperidine]

Following the general procedure 1l as described above, the alkyiation of 1'-[(6-chloro-
IH-indol-3-yl)carbonyl}-3H-spiro[2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with commercially available 3,5-difloorobenzyl chloride gave the title

compound.
ES-MS m/e (%): 493.4M+H").
Example 220

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

piperidine

Following the general procedure IIT as described above, the alkylation of 1'-[(6-chloro-
1H-1ndol-3-ylycarbonyl]-3H-spiro[ 2-benzofuran- 1 4'-piperidine] (prepared according to
example 69) with commercially available 3-fluorobenzyl chloride gave the title

compound.

ES-MSm/e (%): 475.4M+H"),



00 N 1N Following the general procedure Il as described above, the
wbgylasinpsef 1'-[(6-chloro- PCT/EP2006/063846
1H-indoI-3-yl)carbonyl]-3H-spiro[2-ben28ﬁ¥ran-1,4'-piperidine] (prepared
according to 10 example 69 abov@x\gﬁith {me anesulfonic acid
pyrazin-2-ylmethyl ester (preparation désefibed in WO 2002064574) gave
the title compound. ES-MS m/e (%): 459.3(M+H"). Example 235 o
1'-{[6LHhiot By midEE Ry hmeth Gy PN OB 9t Arbderymes Misphitoppl ol 2-
15 benzofuran-1,4'-piperidine,My& 208/08668%Rd i P CT/EP2006/063846
OO0 cl,C~/N 7J N Following the general procedure Ill as described
above, the alkylation of 1'-[(6-chloro- 1H-indol-3-yl)carbon
yl]-3H-spiro[2-benzofuran-1,4'-piperid
69) with methanesulfonic ac J2;

Example 236 T-({6-Chloro-I§5

Following the general procedure VII as described above, the acylation of 1'-[(6-chloro-
1H-indol-3-ylycarbonyl]-3H-spirof 2-benzoturan-1,4'-piperidine] (prepared according to
example 69) with commercially available biphenyl-3-carbonyl chloride gave the title

compound.
FS-MSm/e (%): 547.4M+H).
Example 222

i -{{6-Chloro-1-(3,5-difluorophenyl)-1H-indol-3-yl]carbonyl }-3H-spiro] 2-benzofuran-
1.4'-piperidine

S 7\

F F

Following the general procedure VI as described above, the arylation of 1'-{(6-chloro-1H-

mdol-3-ylycarbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine] (prepared according to
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15

N CI\ON 10 O -N Following the general procedure 1l as described

wPRRYRohgsalkylation of I'-[(6-chloro- PCT/EP2006/063846

1H-indol-3-yl)carbonyl]-3H-spiro[2-benzéfdran-1,4"-piperidine] (prepared

according to example 69) with methan bI‘E ic acid L L.
%ﬁﬂ@fﬁy@%o%go%gwﬁm%eﬁ@ﬁ@ﬁsffﬁu i absaBates #5iigeve the titl
thepilercbmpound. 1,5 ES-MS m/e (%); 462.2(M+H+). WO 2007/006688

212 PCT/EP2006/063846 Example 237 I'-({6-Chloro- |

HEOvey slepropylZametiylsl $-oxazol-4-yl)methyl]-1H-in dot-3-
ylJcarbonyl)-3H-spiro[2-benzofuran-1,4'-piperidine 6bN O CINN O5

Following the general. procedure Il as described above, the alkylation of
1'-[(6-chloro-

1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4"-piperidine] (prepared '
Lc8Sr&iRly 6 leldnead bl itk phetvalsasporic ddigpirol 2-benzofuran-1,4'-
5-cyclopropyl-2-methyl-oxazol-4-ylmgfhyldgster (prepared herein) gave

the title compound. ES-MS m/e (%): 502.2(M+H+). 10 Example 238
I'-({6-Chloro-I-[(1-methyl-1H-imidazgl-5-yl)methyl]-1H-indol-3-yl}carbonyl)-

3H- spiro[2-benzofuran-1,4'-piperféiine;

o] /N

F

Following the general procedure VI as described above, the arylation of 1'-[(6-chloro-1H-
indol-3-yhcarbonyl]-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-fluorophenybethanone



0 CIN~~N /N-.~/ Following the general procedure Ill as described

webadhesalkylation of 1'-[(6-chloro- 15 PCT/EP2006/063846

10

15

1H-indoI-3-yI)carbonyI]-311-spiro[2-beﬁz?(9ﬁ1ran-1,4'-piperidine] (prepared
according to WO 2007/006688 213 PCT/EP2006/063846 example 69)
with methanesulfonic acid 3-meth
(prepared by mesylation of the co
(3-methyl-3H-imidazol-4-yl)- methanol) gave the title compound. ES-MS
m/e (%): 461.2(M+H+). 5 Example 239 N

1H-indol-3-yl)carbon yl]-3H-spiro[2-benzoffiran-1,4'-piperidine] (prepared
according to example 69) with methafgsufonic acid

3-methyl-isoxazol-5-ylmethyl ester (desq ribeq: in Heterocycles, 23(3),

571-83; 1985) gave the title compouneES<MS m/e (%): 462.2(M+H+).

Example 240 15 1'-({6-Chloro-I-[(1,5-¢imethyl-
1H-pyrazol-3-yl)methyl]-IH-indol-3-yi}carbonyl)-3H-

Following the general procedure IH 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-bromo-1-(2-fluoro-phenyl)-ethanonegave the

title compound.
ES-MSm/e (%): 503.4(M+H").
Example 225

I'-{(1-Biphenyl-2-yl-6-chloro-1H-indol-3-yl)carbonyl]-3H-spirof2-benzofuran-1,4"-

piperidine

s

Following the general procedure VI as described above, the arylation of 1'-[(6-chloro-1H-
indol-3-yhcarbonyl}-3H-spiro[ 2-benzofuran-1,4"-piperidine] (prepared according to
example 69) with commercially available 2-biphenylboronic acid gave the title

compound,

ES-MSm/e (%): 519.3(M+H").
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15

spiro[2-benzofuran-1,4'-piperidine WO 2007/006688 214

w& Sk aiQp6/063846 ObN O ci N N\ Following the general pmg%g'ﬁ)éhg%

as described above, the alkylation of I'{@%hloro-
IH-indol-3-yl)carbonyl]-3H-spiro[2-henzofuran-1,4'-piperidine] (prepared
according to example 69) with me %ﬁ%ﬁl?oa ic acid
1,5-dimethyl-IH-pyrazol-3-ylmethyl ester 5 (prepared by mesylation of
commhérBialyraiaitable dhetitahesiulfsnié-abiertbeidihetiypiro[2-benzofuran-1.4'-
IH-pyrazol-3-ylmethyl ester) gave thgifitiessampound. ES-MS m/e (%):
475.2(M+H+). Example 241
1'-({6-Chloro-I-[(3,5-dimethylisoxazol-4-yl)methyl]-1H-indol-3-yl)carbon

yl)-3H- 10 spiro[2-benzofuran-1,4'4 idine (:;;bN O CI\/\ N O Following

the general procedure lll as descrilbed-abgve, the alkylation of

1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spiro[2-benzofuf
according to example 69) with met ulf
3,5-dimethyl-isoxazol-4-ylmethyl red 15 by mesylation of the
commercially available 1,5-dimethyl-IH-pyrdzol-3-yl)-methanol) gave the
titte compound. WO 2007/006688 215 P P2006/063846 FS-MS m/e

(%): 476.2(M+H"). O

Following the general procedure VI as described above, the arylation of 1'-[{6-chloro-1H-

-1,4'-piperidine] (prepared
acid

indol-3-ylycarbonyl]-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
=

| o
F

O

To a solution of 1'-{(6-chloro-1H-indol-3-yhcarbonyl}-3H-spiro][2-benzofuran-1.4'-
piperidine] (prepared according to example 69) in dry DMF was added NaH (1 eq) and



10

i5

Example 242

wd{é&%@g@-l-[(z,5-dimethyl-l,3-oxazol-4-él methyl]-1H-indol-3¢/kp2006/063846

}carbonyl)-3H- spiro[2-benzofuran-1,4'-"p71 ridinebNO NN O 5

ollowing the general.procedure Il as described abgve, the alkylation of . ..
e S S S PR RS TR R P B e 2
(repatadiBecotding tandxzanigie 89)4Nith nvetrineseitoriiecaicigdiation for 15 min.
2uridimeshyloxagalArydmethy! @@ﬁq@&%ﬁ%@?r@&d&%ﬁﬂ@ﬂ@%&&

(2,5-dimethyl-oxazol-4-yl)-methanol, described in Organic Letters 10

1(1),87-9 the titte compound. ES-MS m/e (%): 476.2(M+H").
9% Illglf% & DR e

xamp
I'-({6-Chloro-I-[(3-fluorooxetan-3-yl)methyl]-1H-indol-3-yl}carbonyl)-3H-spir

o[2- benzofuran-1,4"-piperidine] doN*&PRIEIEY WO 2007/006688 216 PC
T/EP20061063846 Following the general procedure Il as described

dbdive Chieralkidatoniof-4's(@echjdyotH -indol-3-yljcarbonyi }-3H-spiro[ 2-benzofuran-
1H-indol-3-yl)carbonyl]-3H-spiro[ZI’tg@r"TrEngﬂfm-éA'-piperidine] (prepared
according to example 69) with 3-bromomethyl-3-fluoro-oxetane

(described in US2005215599) gave the title compound. 5 ES-MS m/e

(%): 455.2(M+H). o

c 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 4-bromomethyl-pyridine gave the title
compound.

ES-MSm/e (%): 458 4M+H").
Example 229

2-[6-Chloro-3-(1'H,3H-spirof 2-benzofuran-1,4"-piperidin |- 1'-ylcarbonyl)-1H-indol-1-
yl]-1-pyridin-2-ylethanone



Example 244 I'-[(6-Chloro-I-{[ I-(methoxymethyl)cyclopropyl] methyl }-1

wdrhigelelsiad) carbonyl]-3H- spiro[2-benzofuran-1,4'-piperidine]p N fabdddd 3846

10

O 10 Following the general procedure 11P44 described above, the
alkylation of 1'-[(6-chloro-
IH-indol-3-yl)carbonyl]-3H-spiro[2-benzof
according to example 69) with Ne o
1-bromomethyl-I-methoxymethyl-cycloprg¢pane (described in WO
2001032633) gave the title compound, MS m/e (%): 465.5(M+W). c
Example 245 (I- {[6-Chloro-3-(I'H,3H-spiro[2-benzofuran-1,4" -piperidin]-

I'-ylcarbonyl)-1H-in dol- 1-yl] methyl ¢y /z v yl%ae:etorlllit ile WOh |
‘i EB O CI Following the genera

n-1,4'-piperidine] (prepared

2007/006688 217 PCPUEP2006106384
procedure Il as described abovestde alky+ation of 1'-[(6-chloro-
IH-indol-3-y1)carbon yl]-3H-spiro[2-benzofuuran-1,4'-piperidine] (prepared
according to example 69) with 1-bfomoknethyl-cyclopropanecarbonitrile
(described in EP 148004) 5 gave the- .

460.5(M+H"). Example 246
1'-({6-Chloro-1-[2-(tetrahydro-2H-pyran
3H-

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-

1H-indol-3-yhcarbonyl}-3H-spirof 2-benzofuran-1,4"-piperidine] (prepared according to
example 69 above) with commercially available 2-bromo-1-pyridin-2-ylethanone gave

the title compound.
ES-MS m/e (%): 486.4(M+H").
Example 230

1'-{[6-Chloro-1-(pyridin-3-ylmethyl)- 1H-indol-3-yljcarbonyl }-3H-spiro[ 2-benzofuran-
1,4'-piperidine]

e 7\

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yhcarbonyl]-3H-spiro[ 2-benzofuran-1.4"-piperidine] (prepared according 1o
example 69) with commercially available 3-bromomethyl-pyridine gave the title

compound.
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(ggme;rg}’ cedure lll as described above, the alkylation of 1'-[{6-c}
1H-indol-3 '

spiro[2-benzofuran- 1,4'-piperidine] bN O 1 C,\/\ N 10 O Following the
-yl)carbonyl]-3H-spiro[2-benz@ffan-1,4'-piperidine prepa[r’)g6 063846
according to_example 69) with 4-(2-bromo-ethyl)-tetrahydro-pyran
fedleis 8@%’?)54%%)6@52’ b14) gave the title compound. WO
2007/006688 218 PCT/EP2006/063846 ES-MS mle (%): 479.5(M+H").
Example 247 Example 231
tert-Butyl2-{[6-chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-I'-ylcarb
anybs-trindol-lpydmethyimerpioling-tearboyyiaieréh yi CIN/Mi QO 2bbnzoturan-
5 Following the general procedure LU as de%criped above, the alkylation of
1"-[(6-chloro- 1H-indol-3-yl)carbon'** “PtPeridine]
yl]-3H-spiro[2-benzofuran-1,4'-piperidine] (prepared according to example
69) with 2-chlorornethyl-morpholin arhoxylic acid tert-butyl ester
(described in WO 2006020415) géve the ti e compound. 10 FS-MS m/e
(%): 566.3(M+H+). '

cl 7\

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
1H-1mndol-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.

BES-MS m/e (%): 458.3(M+H").
Example 232

I'-({1-[(4-Benzylmorpholin-2-ylymethyl}-6-chloro- 1H-indol-3-yl jcarbonyl}-3H-

spirof2-benzofuran-1.4'-piperidine]



Example 248 1'-{[6-Chloro-I-(morpholin-2-ylmethyl)-1H-indol-3-yl]carbon
wyBedthmae[2- benzofuran-1,4'-piperiding] hydrochloride WO Z88¢{3065&3 346
219 PCT/EP2006/063846 OO0 CI\/N 6$9N IHCI tert-Butyl 2-
{[6-chloro-3-(1'H,3H-spiro [2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-
1H-indol-1-yljmethyl}morpholine-4- :
above) was dissolved in a solution 8f HEL(5 eq) in dioxane and stirred at

(%): 466.2 (M+H+). Example 248
2-[6-Chloro-3-(1'H,3H-spiro[2-benzofuran-] 4' piperidin]-I'-ylcarhonyl)-1H-i
ndol-I- 10 yI]-N-[2-(dimethylamino)ethyl]a%tirglde 00 CI\tJIN NVvN\I
O A solution of ;
[6-chloro-3-(1'H,3H-spiro[2-benzofuran-1,4" idin]-1'-ylcarbonyl)-

IH-indol-I-yl]acetic acid (prepared by treatment of the sodium salt of
I'-[(6-chloro-IH- O/’

Following the general procedure IIT as described above, the alkylation of 1'-{(6-chloro-
1H-indol-3-yhcarbonyl}-3H-spirof 2-benzofuran- 1 4'-piperidine] (prepared according to
example 69) with commercially available 4-benzyl-2-(chloromethyl)morpholine gave the

title compound.
ES-MS m/e (%): 556.3(M+H™).
Example 233

I'-({6-Chloro-1-[(1,4-dibenzylpiperazin-2-yl)methyl]- 1H-indol-3-yl jcarbon y)-3H-
spiro[2-benzofuran-1,4'-piperidine]

“4
L

Following the general procedure I as described above, the alkylation of 1'-[(6-chloro-

1H-indol-3-yh)carbonyl}-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to



woeR)

10

15

indol-3-yl)carbon yl]-3H-spiro[2-benzofuran-1,4'-piperidine] with

ARsesic acid at 15 room temperature in DMF), EDC (1 eggql#@RBhéhe3s46
eqg) and Et3N (1 eq) Were stirred togethdfat room temperature in DMF for

R s NS o

N@ﬁp&ralt@ﬁetm&ﬁm mawm@a(@m bASBTelfONRLE gavel B gfproduct.
ES-MS m/e (%): 495.6(M+H' ). Example 250 5

2361 C hlnr 0s3r (kv pinoj2-benzofuran-1,4'-piperidin]-I'-ylcarbonyl)-1H-i
ndol-I- yl] acetamide O NO N OYJ H_N A solution of
[6-ehloro-3-(I'H,3H-spiro[2-benzof an-1.4'-nj Rendm] I'-ylcarbonyl)-
1H-indol-1-yl]acetic acid (prepare asr%)r

2- [6 -chloro-3-(I'H,3H-sp |ro['2 benzofuran-

1 Al foblodini- ARy Bony )ﬂfﬁlﬂhﬁbﬁlrw% Poy{dpsBERIn theysphyipen zofuran-
acetamide), O-(7-azabenzotriazoklyhiphNdNi4Y'-tetramethyluronium
hexafluorophosphate (1.05 eq) and Et3N (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 so ig I: stifped at room temperature for 16

h. Purification by prep. HPLC ga fproduct. 15 ES-MS m/e (%):
424.3(M+H+). Example 251

Following the general procedure III as described above, the alkylation of 1'-[(6-chloro-
TH-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-MSm/e (%): 459.3(M+H™M).
Example 235

1'-{{6-Chloro-1-(pyrimidin-5-ylmethyl)-1H-indol-3-yl}carbonyl }-3H-spiro[ 2-

benzoluran-1,4'-piperidine



N /O N O, c A solution of

woehosesd (1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-I'-ylcarkeryher006/063846

5

10

]

1H-indol-1-yl]acetic acid (prepared by fr@ja&ment of the sodium salt of
1'-[(6-chloro-IH- indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine]
with bromoacetic acid at 5 room t ratuse in DMF),

hexafluorophosphate (1.05 eq) and™Et3N (1.05 eq) were stirred together
aminoethyl)-N-methylcarbamic acid tert-butylester (1.5 eq) was added
and the solution stired at room te ' or 2?1, then a solution of HCI
(15 eq) in dioxane was added 18-akg @ tion stirred for 2h.
Evaporation and purification by prep. FIPLE gave 37% of product. ES-MS
m/e (%): 481.3(M+H+). Example 252 N-(24Amin
oethyl)-2-[6-chloro-3-(1'H,3H-spiraf-benzofuran-1,4"-piperidin]-1'- 15
ylcarbonyl)-111-indol-l-ylJacetami. 2007/006688 222
PCT'/EP2006/063846 O N O O (NH'NH, A solution of
%6-chlqro-3-(I'H,3H-spiro[2-benzofuran-1,4'-piperidin]-l'-ylcarbo_nyl) .
PEMESRIN SeetielaRiacqoreiardd by atadtrbAb orhie sl eaitads! -1 (6-chloro-

HiGrelIbBesibarbon yl]-3H-spiro[ 2-benzofuran- 1,4'-piperidine] (prepared according to

example 69) with methanesulfonic acid pyrimidin-5-yvlmethyl ester (preparation

described herein) gave the title compound.
ES-MSm/e (%): 459.3(M+H").
Example 236

I'-({6-Chloro-1-f(5-methylisoxazol-3-yhmethyl]-1H-indol-3-yl jcarbonyl)-3H-spiro| 2-

benzofuran-1,4'-piperidine]

0
N
c 0
(]
N
W
o]

Following the general procedure 11 as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-ylycarbonyl}-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-MS m/e (%): 462.2(M+H").



10

15

indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine] with
wHRREaNIC acid at 5 room temperature in DMF), PCT/EP2006/063846

O-(7-azabenzotriazol-1-yl)-N,N,N' N' tett&frethyluronium

hexafluorophosphate (1.05 eq) an EtBNH(']ﬁ? eq) were stirred together

at room temperature in dry DMF fo BhH. mmercially available

N-(tert- Butoxycarbonyl)-1,2-diaminoethane (1.5 eq) was added and the
solutioh!&tieFadl at Fdomerdrigeratuieternmh, ltderarsbittiomet Ot [Ih5iadyl-3-
in dioxane was agldegirid thersaltion.- déhstiredifor 2, 5¥apgration and
purification by prep. HPLC gave 39% of product. ES-MS m/e (%):
467.4(M+H+). Example 253
2-[6-Chloro-3-(1'H,3H-sp,ir-o[2:-hehzdfuran-1,4'-piperidin]-1'-ylcarbonyl)-1H
indol-I- yllethanamine o0 N % NNVO 2007/006688 223
PCT1EEP20061063846 FolRy nirg the geperal procedure Il as described
above, the alkylation of 1'-[(6-chloro-
IH-indol-3-yl)carbonyl]-3H-spiro[2-
according to example 69 abov(ﬁ ]
2-chloro-ethylamine gave the tit
(%): 410.2(M+H"). Example 254
2-[6-Chloro-3-(I'H,3H-spiro[2-benzofuran-T; \ Wn]-l'-ylcarbonyl)-lH-in
0

]
n-1,4'-piperidine] (prepared
wercially available

MPQUIAC in 11% yield. 5 ES-MS m/e

dol-I- yl]-N-methylethanamine o N CI Ht\

Following the general procedure 1II 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 5-cyclopropyl-2-methyl-oxazol-4-ylmethyl

ester (prepared herein) gave the title compound.
ES-MSm/e (%): 502.2(M+H").
Example 238

P'-({6-Chioro-1-[(1-methyl-1H-imidazol-5-yl)methyl}- 1H-indol-3-yl jcarbonyl)-3H-

spiro{2-benzofuran-1,4"-piperidine

b
N O

N
l\@;\;

e

Following the general procedure III as described above, the alkylation of 1'-{(6-chloro-

{H-~indol-3-yhearbonyl]-3H-spiro{2-benzofuran- 1 4"-piperidine] (prepared according to



10 Following the general procedure Il as described above, the alkylation

w@hdoilfeggioro- PCT/EP2006/063846

10

15

IH-indol-3-yl)carbonyl]-3H-spiro[2-benzofdfan-1,4'-piperidine] (prepared
according to example 69) with commercially available . .

B ?o-élﬁ%yl)‘i"r‘hléth%?é?‘ﬁf“r?é”dgﬂi&‘thé%} e %W&bﬁ%ﬁﬁ%ﬁ%@}é‘?aﬁm‘hy} ester
ESebiSeh/by(YrsARER(MEHYc isdxamplielR5available (3-methyl-3H-imidazol-4-yl)-

g,lg%glmgﬁr a9e(hEL 3 SRirpleabgnzofuran-1,4"-piperidin]-I-ylcarbonyl)-1H-i
ndol-1- yl]-N-methylacetamide WO 2007/006688 224

[EP2006/06384 LCI\/"IrO _-NH Following the general
gi’%i{ig v I(I% 's%%sgﬂgé@above, the alkylation of 1'-[(6-chloro-
IH-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine] (prepared
according to example 69) with comfreridy¥vailable
2-chloro-N-methyl-acetamide gave the title 5 compound in 19% yield.
ES-(ViSanler(40)] 4352k EXampiec®fl|-1H -indol-3-yl jcarbonyl)-3H -spiro[ 2-
1'-{[6-Chloro-I-(2-morpholin-4-ylethyl)-1H-jndol-3-yllcarbon yl}-3H-spiro[2-
benzofuran- 1,4'-piperidine] 16%[‘?(:?‘}/ &blllé\ﬂﬁﬁ%e{ﬁxellbe neral procedure IlI
as described above, the alkylation of 1'-[(6-chloro-
IH-indol-3-yl)carbonyl]-3H-spiro[2-bepZofgran-1,4'-piperidine] (prepared
according to example 69) with gom lly available
4-(2-chloro-ethyl)-morpholine g&

o /N

Following the general procedure 11 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").
Hxample 240

I'-({6-Chloro-1-{(1,5-dimethyl- 1H-pyrazol-3-yl)methyl]- 1H-indol-3-yl carbonyl}-3H-
spiro[2-benzofuran-1,4'-piperidine



compound in 50% yield. WO 2007/006688 225 PCTIEP2006/063846
wo-SiYiRbes (%0): 480.5(M+H+). Example 257 I'- PCT/EP2006/063846
{[6-Chloro-I-(3-morpholin-4-ylpropyl)-IH-##ol-3-yl] carbonyl }-3i1-spiro[2-
benzofu.ran-1,4'-piperidine] O NO CI\/N ON 5 Following the general
procedure Il as described above thecalkylation of I'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-sg furan-1,4'-piperidine] (prepared
according to example 69) wi ially available
4-(3-chioro-propyl)-morpholine gave tfe-ti pound in 52% vyield. |G
ES-MS m/e (%): 494.6(M+H+). Exass
-2-ylmethyl)-IH-in dol-3-yl]carbon
1,4'-piperidine] O NO CI\/ N 7)

Following the general procedure Il as described above, the alkylation of 1'-{{6-chloro-
1H-1ndol-3-yhcarbonyl]-3H-spiro[ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with methanesulfonic acid 1,5-dimethyl-1H-pyrazol-3-ylmethyl ester
(prepared by mesylation of commercially available methanesulfonic acid 1,5-dimethyl-

1H-pyrazol-3-ylmethyl ester) gave the title compound.
ES-MS m/e (%): 475.2(M+H™).
Example 241

I'-({6-Chloro-1-[(3,5-dimethylisoxazol-4-ylymethyl]- 1H-indol-3-yl jcarbon y1)-3H-

10 spiro{ 2-benzofuran-1,4-piperidine
N
o
e /N
N
X
|/
o]

Following the general procedure 111 as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yljcarbonyl]-3H-spiro{ 2-benzofuran-1,4'-piperidine] (prepared according to
example 69) with methanesulfonic acid 3,5-dimethyl-isoxazol-4-ylmethyl ester (prepared
15 by mesylation of the commercially available 1,5-dimethyl-1H-pyrazol-3-yl)-methanol)

gave the title compound.



10

15

WO 2007/006688 226 PCT/EP2006/063846 Following the general

whReedsigsll as described above, the alkylation of |"[(6'Ch|0r9{:T/E?2006/063846

1H-indol-3-yl)carbonyl]-3H-spiro[2-benzéfiran-1,4'-piperidine] (prepared

ording to_ ex 9),with commercially available
ESBC%Q%Q é%ﬁ;g%gi eif:]%lv "the title compound in 47% yield. 5 ES-MS
m/e (%): 423.4(M+HT). Example 259
2-[6-Chloro-3-(I'H,3H-spiro[2-benzdftiarite 44piperidin]-I-ylcarbonyl)-1H-in
dol-I- yllethan of O N O N HOJ 10 Following the general procedure Ill as
descfibeni labove] (the- allaylation, dfdidichiphnethyl}- 1H-indol-3-yl learbonyl)-3H-

IH-indol-3-yl)carbonyl]-3H-spiro[2-benzofuran;1,4 -piperidine] (prepared
according to example 635%%1?&)&%%&%%@4 \%ﬁ)égﬁ){%e%?chloro-ethanol

gave the title compound in 47% yield. ES-MS m/e (%): 411.4(M+H"). 15
Example 260 I'-({6-Chloro-I-[(2-mefhypyridin-4-yl)methyl]-1H-indol-3-yl

Following the general procedure Il as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yljcarbonyl]-3H-spiro[ 2-benzofuran-1,4"-piperidine] (prepared according to
example 69) with methanesulfonic acid 2,5-dimethyl-oxazol-4-ylmethyl ester (prepared
by mesylation of (2,5-dimethyl-oxazol-4-yI)-rmethanol, described in Organic Letters
1999, 1(1), 87-90) gave the title compound.

ES-MS m/e (%): 476.2(M+H").
Example 243

I'-({6-Chloro-1-[(3-fluorooxetan-3-y)methyl}-1H-indol-3-yl jcarbonyl)-3H-spirof 2-

benzofuran-14'-piperidine]



IH-indol-3-yl)carbonyl]-3H-spiro[2-henzofuran-1,4'-piperidine] (prepared

wsapioiegso example 69) with 4-chloromethyl-2-methyl-pyridige gp200s/063846

16

(described in WO 206023707) 5 gave'tl%éqme compound in 56% vyield.

-MS m/e (%): 472.2(M+H"). Example 261 I'-({6-Chloro- ’ .
R, LA el AR A il g 6 ioro-
Hotimdn!-3; 3D pipevietine} 0 iy Sbhaigwlof thel.4 -piperidine] (prepared according to
dalirhiarplitninslolsnyheriranylh3blspirel2benziuira- 14l IN6sinedy) gave
éprep}a?red according to example 69) in dry DMF was treated with NaH (l.|

19 I LHPEY6r 10 min at room temperature, then treated with (S)-3 15
methanesulfonyloxymethyl-piperidine-I-carboxylic acid tent-butyl ester (1.1

BoMFPm 002 2 788720MnH Stirred at room temperature for 16h then 70 for
4h. Concentration and WO 20071006688 228 PCT/EP2006/063846
treatment with excess HC1 in diox@rerggheafter purification by
preparative HPLC the desired product in 39% vyield. ES-MS m/e (%):

e U st oo yimat P el

-1H-in 01~%B/rll)yclga‘bonyl]w3Hw
indol-I- yl]-N-hydroxyeth&ft@idremafyren N .G -Cpaydagy 1|

-1H-

Following the general procedure 1II as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yhcarbonyl]-3H-spiro[ 2-benzofuran- 1,4 -piperidine] (prepared according o
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'-ylcarbon yl)- 1H-indol-
1-yHmethyl jeyclopropylyacetonitrile



,NH H HO A solution of the

wolGosMIRs3-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1-  pep/ep2066/063846

10

yIcarbonyI)-IH-indol-1-y|]aceta|dehyde’i§]MeOH was treated with KOAc
(1.5 eq) and 10 hydroxyl.amine hydrochloride (1.2 eq) and stirred for 1 h
at room temperature, then treated NaCNBH3 (1.1 eq) and stirred at
room temperature for 5 h. Co atiom—-angd purification by preparative
HPLC the desired product in 18 eld/ ES-MS m/e (%0): 426.1(M-t-H+).
Example 263 15
1'-{[6-Chloro-I-(tetrahydro-2H-pyran-4-yi
}-3H- spiro[2-benzofuran-1,4'-piperid
PCT/EP2006/063846 0 11?7~ N=O
procedure Il as described above, the alkylatjon of 1'-[(6-chloro-
1H-idol-3-yl)carbonyl]-3H-spiro[2-benzgfurad-1,4'-piperidine] (prepared
according to example 69) with comm ly available methanesulfonic
acid 2-(tetrahydro-pyran-4 5 yl)-ethyl estefr(described in US 2004220214)
gave the title compound in 55% yield. ES-M e (%): 465.2(M+H").
Example 264 I'-({6-Chloro-I-[(1-methylpyrrolidin-3-yl)methyl]-1H-indol-3-yl

POROnY e enbras 1 ocedare T M e PIREE AhSke, the alkylation of 1'-[(6-chloro-

IH-indol-3-ylcarbonyl]-3H-spiro] 2-benzofuran-1,4"-piperidine] (prepared according to

example 69) with I-bromomethyl-cyclopropanecarbonitrile (described in EP  148004)

gave the title compound.
ES-MS m/e (%): 460.5(M+H").
Example 246

I'-({6-Chloro-1-[2-(tetrahydro-2H-pyran-4-yhethyl}-1H-indol-3-yl jcarbon y1)-3H-
spiro[2-benzofuran-1,4'-piperidine]

o /N

=

O

Following the general procedure 1II 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-cthyl)-tetrahydro-pyran (described in US 2004220214

gave the title compound.



16

N O 10 A solution of

WO %e‘{lg}ﬁ]-(g,)i;{géro-I-(pyrrolidin-3-ylmethyl)-lH-indoI-3-yI]carbonyl)-]1,1';&-&-/}31)?‘006 1063846

spiro[2-benzofuran-1,4'-piperidine]in Mét¥t was treated with aq. H2CO

)s AL 'H‘E/%' e )ﬁ?.,nd stirred for 15 min at room temperature, then
E&a@i%/\,ﬁﬁ%‘%a é(i%gr .i‘eq) and stirred at room temperature for Ih.

Concentration and purification by preparative 15 HPLC gave the desired
product. ES-MS m/e (%): 464.2(M3ERR WA 2007/006688 230
PCT/EP2006/063846 Example 265

L BGhoror-{H3S B3ethyRipgdiIn-Sad ety - U -idelrdnyl) casharydn y1)-
]-3H- spiro[2-ben uran. ,_4'f%ilpt ri 'ne] Ci N.\Q C 5@50 ution of
1-({6-chloro-I-[(35) - pipeHain A et ST S S AR 61 1)-3H-
spir-o[2-benzofuran-1,4'-piperidine} in MeOH was treated with aq. H2CO
(1.5 eq), AcOH (1.1 eq) and stirred feg-1% minat room temperature, then
treated with NaCNBHS3 (1.1 eq) % red at room temperature for Ih.
Concentration and purification by prepa e HPLC the desired product.
10 ES-MS m/e (%): 478.2(M+H+). Exarpleg 266

1'-{[6-Chloro-I-(pyrrolidin-3-ylmeth H-i i)—S-yI]carbonyI}-f%H-spiro[2-
benzofuran- 1,4'-piperidine] 0 © /1

be

r

Following the general procedure IIT as described above, the alkylation of 1'-[(6-chloro-

IH-indol-3-yhcarbonyl}-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.

HS-MSm/e (%): 566.3(M+H").
Example 248

1'-{[6-Chloro-1-(morpholin-2-ylmethyl)-1H-indol-3-yl]carbonyl}-3H-spirof 2-
benzofuran-1,4'-piperidine] hydrochloride



'-ONH Following the general procedure Il as described above, the

woaksyiatinpsef 1'-[(6-chloro- PCT/EP2006/063846

10

15

IH-indol-3-yl)carbonyl]-3H-spiro[2-benz"c%9a'n-i,4'-piperidine] (prepared
according to WO 2007/006688 231 PCT/EP2006/063846 example 69)
with methanesulfonic acid pyrrolidig-3-ymethyl ester (described in WO
9742189) gave the title compound. e (%): 450.2(M+H").

Example 267 5

according to 10 example 69) with methagesulfonic acid
(S)-'1-pyrrolidin-2-ylmethyl ester (described in JTetrahedron: Asymmetry
(1997), 8(13), 2209-2213) gave the title compound. ES-MS m/e (%):
450.2(M+H"). Example 268 T
1'-[(6-ChIoro-I-{[(ZS)-l-methyIpyrrolidin-2-y|]méﬁ;gyl}-1H-indo|-3-yl)carbonyl
]-3H- spiro[2-benzofuran-1,4'-piperidine 0 C1 N (0 |

tert-Butyl  2-{[6-chloro-3-(1'H,3H-spiro[2-benzofuran- 1,4 -piperidin}-1'-ylcarbonyl)-
1H-indol-1-yllmethylimorpholine-4-carboxylate (prepared in example 247 above) was
dissolved 1n 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 5h at room temperature. Bvaporation gave the desired product in quantitative
yield. ES-MS m/e (%): 466.2 (M+H™).

Example 249

2-[6-Chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1"-ylcarbonyl)- 1H-indol-1-
yi}-N-[2-(dimethylamin o)ethyljacetamide

T

N, N
/

A solution of [6-chloro-3-(1'H,3H-spiro[2-benzofuran-1.4'-piperidin]-1'-ylcarbonyl)-
IH-indol-1-yl]acetic acid (prepared by treatment of the sodium salt of 1'-[(6-chloro-1H-
ind01-3~yl)carbony}]—BI“I—Spiro[Q—benzofaran—1,4‘-piperidine] with bromoacetic acid at
room temperature in DMEF), EDC (1 eg), HOBt (1 eq) and Et:N (1 eq) were stirred
together at room temperature in DMK for 15 min. N,N-Dimethyl-ethane-1,2-diamine (1



16

15

WO 2007/006688 232 PCT/EP2006/063846 1'-({6-Chloro-

wd-bodegnggolidin-2-yimethyl] -1H-indol-3- gﬂ}carbonyl)-SH-Spirp{QUEpzﬁ%mg,g%

benzofuran-1,4'-piperidine was treated with a 37% ag. formaldehyde
él)l(\))iédg d%adcetl t%’? 3%1(1]{18}:51 & f)c%“?r%%gﬁ“@r& (%g qur omﬁqlhdgu(rlfq,ﬁq)?l by prep.
e oom em erature for 2n'to’give aer purlflcatlo n'by
Hﬂﬂﬁém@ﬁfpa@xﬁéwe compound. 5 ES-MS m/e (%): 464.2(M+H+).
Example 269
B5[8Ghle g h-{[(2R xavimethylpyrrolidin-2-y1Jmethyl}-1H-indol-3-yl)carbony
[]-3H- spiro[2-benzofuran- 1,4'-piperidine 0 ciN N/O ~nmt/ 10
1'-({6-Chloro-1-[(2R)-pyrrolidin-2- ylgkgmg{]:égbmdol -3-yl
}carbonyl)-3H-spiro[2- benzofuran-1,4'-piperidine (prepared according to
the rocedu cribed above for the preparation of
%Hfm @z *yrm I-2SAMEHREN TH-BTI S AL aptnyo D) - 1H-indol-1-
3H -Spiro[2- benzofuran 1,4'- plperldWwWMthanesulfonlc acid
(R)-1-pyrrolidin-2- ylmethyl ester instead of methanesulfonic acid

N-{2-[6-Chloro-3-(1'H,3H-spiro[2-benzofuran-I4'-piperidin]-I'-ylcarbonyl)-1
H-indol- 1-yl] ethyl }aeetamide WQO 23 233 PCr/EP2006/063846
ci 90 ©

H N

A solution of [6-chloro-3-(1"H,3H-spiro[ 2-benzofuran-1,4"-piperidin}-1'"-ylcarbonyl)-
1H-indol-1-yijacetic acid (prepared as for 2-[6-chloro-3-(1'H,3H-spiro[2-benzofuran-
1,4'-piperidin]-1"-ylcarbonyl)- 1H-indol- 1-y1]-N-[ 2-(dimethylamino)ethyl] acetamide),

O-(7-azabenzotriazol-1-yI)-N,N,N’ N'-tetramethyluronium hexafluorophosphate (1.05
eq) and Et;N (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-MS m/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-
y1}-N-[2-(methylamino)ethyl]acetamide



15

N HNO AO

w@darghlere-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylgarpamgbed bksg46

indol-I- yllethanamine was treated with acetylchloride (1.05 eq) and
triethylamine (1.05 eq) in dichloromethane under argon at room
temperature.for 2h to give after purificafiony-% prep. HPLC the title
compound. FS-MS m/e (%): 452.2(M+
N-{2-[6-Ch|oro-3-(1‘H,3H-spiro[2-benzofura I

triethylamine (1.05 eq) in dichlorometitape \inder argon at room
temperature.to give after purification, by grep. HPLC the title compound.
15 ES-MS m/e (%): 488.1(M+H"). Example 272 WO 2007/006688 234
PCTTEP2006/063846 NH

N-{2-[6-Ch|oro-3-(1‘H,3H-spiro[2-b@120furan-l,4'-piperidin]-I'-yIcarbonyI)-l
H-indol 1-yllethyl }-N-methylacetam&d’é cONANOIO

A solution of [6-chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-
1H-indol-1-yljacetic 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 DMFE}, O-(7-azabenzotriazol-1-yD)-N,N.N* N* -
tetramethyluronium hexafluorophosphate (1.05 eq) and EtN (1.05 eq) were stirred
together at room temperature in dry DMF for 15min. Commercially available N-(2-
aminocthyl)-N-methylcarbamic acid tert-butyl ester (1.5 eq) was added and the solution
stirred at room temperature for 2h, then a solution of HCI (15 eq) in dioxane was added
and the solution stirred for Zh. 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'-
yicarbonyl)-1H-indol-1-ylJacetamide



N-{2-[6-Chloro-3-(1'H,3H-spiro[2-ben zofuran-1,4'-piperidin |

wokoytearhapyl)-1H-indol- 5 1-yllethyl )acetamide was treated withyNahhss/063846

16

(1.05 eq), Mel (1.05 eq) in dry DMF und%?za‘rgon at room temperature for
2h to give after purification by prep. HPLC the title compound. ES-MS

N-{2-[6-Chloro-3-(1'H,3H-spiro[2-benz
1H-indol- 1-yl]ethy]. }-N-methylmethanesulf
N-{2-[6-Chloro-3-(1'H,3H-spuro[2-benzofur
1H-indol- 15 1-yllethyl }methanesulfgramide was treated with NaH (1.05
eq), Mel (1.05 eq) in dry WO 200 " :
DMF under argon at room temperature+
prep. HPLC the title compound. ES;MS
274 5 tert-Butyl
10-(1'H,3H-spiro[2-benzofuran-1,4'-pigeridin]-1'-ylcarbonyl)-3,4-
dihydropyrazino[1,2-a]indole-2(IH}-carboxylate a)
10-(2,2,2-Trifluoro-acetyl)-3.4-dhydr@:IH-pyrazino[1,2-alindole-2-carboxylic
acid tert-butyl. ester OF /FF N ~NyO/~' O

"-piperidin]-I'-ylcarbonyl)-
ideco Oii

/e (%): 502.1(M+H+). Example

A solution of [6-chloro-3-(1'H,3H-spiro[2-benzofuran- 1 4 -piperidin]-1'-ylcarbonyl)-
1H-indol-1-yljacetic acid {prepared by treatment of the sodium salt of 1'-[{6-chloro-1H-
mdol-3-ylycarbonyl}-3H-spiro| 2-benzofuran-1,4'-piperidine] with bromoacetic acid at
room temperature in DMF), O-(7-azabenzotriazol-1-y)-N.N.N* N* -
tetramethyluronium hexafluorophosphate (1.05 eq) and Et:N (1.05 eq) were stirred
together at room temperature in dry DMF for 15min. Commercially available N-(tert-
Butoxycarbonyl)-1,2-diaminoethane (1.5 eq) was added and the solution stirred at room
temperature for 2h, then a solution of HCI (15 eq) in dioxane was added and the solution
stirred for 2h. Bvaporation and purification by prep. HPLC gave 39% of product.

ES-MS m/e (%): 467.4M+H").
Example 253

2-16-Chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1"-ylcarbony!)- 1H-indol-1-

yljethanamine



i5

10 To a stirred solution of 0.21 ml (1.5 mmol) trifluoroacetic anhydride in 7

wiehdoshighioroethane was added at O C a solution of 0.37 g (RedrRimabk 063846

3,4-dhydro-IH- pyrazino[1,2-a]indole-Z-C%%oxylic acid tert-butyl ester and

lution of 0.23 ml (1.63 . mmgl) triethylamine,in 3 ml 1,2-dichloroethane.
R e e Ry e L e B Pty cvvoro-
ajuisces- Sodivambeydtbgeh warkidnbte zsdlutionl dhd pBredmattedopdtied according to
dighloiemethang 42 %il@ocmjr)m@@zﬁ@mgiﬁ@ﬂaférgﬁﬂfﬁdﬁl%[ﬁ?’l‘(ﬁﬁ%@”g&l\/e the title
over sodium sulfate, concentrated in vacuo and purified by flash
81%?{?5{5%}%6&% #E¥eptane / ethyl acetate) to give the title compound
(0.288 g, 58%) as a light yellow solid. MS m/e (%): 369 (M+H+, 27). b)
BS Wthyded Y- pyAd2indptPlalindole-2,10-dicarboxylic acid 2-tert-butyl
ester 0 OOH'/N N /O™ 20 ~'I{ /x> WO 2007/006688 236
PCT/EP2006/063846 To a solutiontaf,thg® g49.77 mmol)
10-(2,2,2-trifluoro-acetyl)-3,4-dihydro-IH-

razj -ali - lic acid teri-hutyl ester in,7 ml TR

Ao e B A RSB arbony 1A-indol
sodium hydride (50% in oil) aitd-a'sakis afro7emI (3.9 mmol) water in
1 ml N,N-dimethylformamide at room temperature. The 5 reaction mixture
was diluted with tert-butyl methyl ether after 2 h and extracted with 1 M

bmbined aqueous layers
hlorfs-agid at 0 C and extracted

(M-H+, 100). c) tert-Butyl
10-(1'H,3H-Spiro[2-benzofuran-1,4'-
dihydrroogyrazino[ 1,2-al indole-2(1H)-c

"\

Following the general procedure II as described above, the alkylation of 1'-{(6-chloro-

iffi-I-yiCarbonyl)-3,4-
xylate

1H-indol-3-yl)carbonyl]-3H-spirof 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 (%) 4242{M+H").
Example 255

2-[6-Chloro-3-(1'H,3H-spiro[ 2-benzoturan-1,4"-piperidin}-1'-ylcarbonyl)-1H-indol-1-
yi}-N-methylacetamide



10

0 1S N aNNyO/-- O To a solution of 0.10 g (0.32 mmol)

wBzdevitugdge-IH-pyrazino[1,2-ajindole-2,10- dicarboxylic acid 2ptertapatyb/os3846

ester, 0.066 g (0.35 mmol) spiro[isoben %ran-1(3H),4'- piperidine] and
0.051 g (0.38 mmol) 1-hydroxybenzo |azole in 3.5 ml N,N-
dimeth.ylformamide were added 0.§ .38 mmol)
N-(3-dimethylaminopropyl)-N'- eth

acetate) to give the tittle compound (0.097'g, 63%) as a light yellow solid.
25 MS m/e (%0): 488 (M+H", 81). WO 2007/006688 237
PCT/EP2006/063846 Example 275 I'-(1,2,3;4-Tetrahydropyrazin o[ 1,2-a]
in dol-10-ylcarbon yl)-3H-spiro[2-ben zofijratyil,4'- piperidine] hydrochloride
io NN 6NHHCI 5

I‘:Aﬁ)rﬂ(l))%lijrgg%pc%%gggq :;I')?gc]:e u e bUt flzg'c% %lgv%pl &eﬁ%%wroa{n]l [(6-chloro-

1H—indoi—?»—yl)carbonyl]—3H—sp11'0[Z—benzofuraw1,4 -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-yljcarbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine}

Cl \ / \‘
(. i
o
Following the general procedure HI as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yl)carbonyl]-3H-spirof 2-benzofuran-1.4'-piperidine] (prepared according to

example 69) with commercially available 4-(2-chloro-ethyl)-morpholine gave the title

compound n 50% yield.



piperidin]-I'-ylcarbonyl)-3,4-dihydropyrazino[ 1,2-a]indole-2(IH)-carboxylate
w@nehddeeegdl of a 1.25 M solution of hydrochloric acid (1.95 mgaelkirses/o63846
methanol was stirred for 15 min at 50 C23¥he reaction mixture was
t e the title compound (0.084 g, 100%) as a
tye (%v?go Ildx%%g&\g)r%l/ (%): 388 (M+H+, 100). Example 276
1' [(2-Methyl-1,2,3,4-tetrahydropyrazino[1,2- a%ndol -10-yl)carbonyl]-3H-Spir
0 [2- benzofuran- 1,4'-piperidine] ~ ﬁ"@n}‘{ﬂ@f Asolution
0f0.050g(0.12mmol)1'-(1,2,3,4-tetrahydropyrazino[1,2-a]indol-10-
yIca}bﬁlﬁyﬂlﬂm@ﬂkﬂzﬁmmoﬁnahymAoip{rbeiﬁhm@bﬂya{yi&ﬂdﬂdgd9ﬂ&&piﬂo[zﬁ
(0.24 mmol) triethylamine aggd O 9@%&1@9 ) paraformaldehyde in
2 ml methanol was heated at re?l orih e reac ion mixture was
cooled to 0 C on an ice-water bath and WO 2007/006688 238
y 8 mmol) sodium
e mlxture was allowed to

flash-chromatography (amlnopropyl : I
acetate) to give the title compound (0.036}, 76%) as an off-white solid.
MS m/e (%): 402 (M+H', 100). Examij{z?E 10
1'-[(6-Chloro-2-methyl-IH-indol- arbonyll-3H-spiro[2-benzofuran-1,4'-
piperidinel a) (6-Chloro-IH-ind -\2-/ylﬁ-methanol

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.

1 BS-MSm/e (%): 494.6(M+H™).
Example 258

I'-{[6-Chloro-1-(oxiran-2-ylmethyl)-1H-indol-3-yljcarbonyl }- 3H-spiro{ 2-benzofuran-
1,4"-piperidine]

Ci /\



OH CI N H To a solution of 2.00 g (8.94 mmol) 6- ch lorin dole-

w6erhodic acid ethyl ester in 50 ml 15 diethyl ether were aggegthdbmessic

10

13

(22.5 mmol) lithium aluminum hydride attC. The reaction mixture was

ted at refl.ux for 45 min and.quenched b sequtive addition 0f.10 . i
B e B S Ry o -enoro
HlogloThslgueoid Iadférsvas darastderwit ereipatydmdthyieaied @sording to
JQehmb- Fbe combingth RGN laxarsmere dieq svrisadiunsulfateante e
concentrated jﬂ,va(; to give the crude 20 title compound (1.64 g; 100%)
P B M&Tnre (36) 180 (M-H- 100). b)
6-Chloro-2-methyl-IH-indole CI N H A solution of 1.60 g (8.81 mmol)
o-SborysiZind 82341} dmbthanol in 5 ml 1,2 25 dich,loroethane was added
to a mixture of 80.0 ml trifluoroacetic acid and 32.0 ml WO 2007/006688
239 PCT/EP2006/063846 triethylslanede 859C. After 5 min, the reaction
mixture was cooled to room temperature and quenched with water. The
P wes pdiusted o4 Byhe addilion af . AQUEQHS FaiU NEEIAYS. 11 indot - 1-
solution (32 %). The aqueous layer was extracted with tert- butyl methyl
ether (3 x 200 ml). The combined orﬁéﬁﬁi@%ﬁﬂers were dried over sodium 5
sulfate and concentrated in vacuo. The residue was purified by

flash-chromatography (aminopropyl-iilif' d silica gel, n-heptane / ethyl

acetate) to give the title compound
m/e (%):164 (M-H', 100). c)

Ci /\

Following the general procedure IIT 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-yh)methyl}-1H -indol-3-yl jcarbon yl)-3H -spiro[ 2-

benzofuran-1,4'-piperidine]



5

10

15

IFF /CIN 10H To a solution of 0.38 g (2.3 mmol)

wh-nblosesesmethyl-IH-indole in 20 ml 1,2 dichloroethane at 0 GeigaRdaehsis

0.35 ml (2.5 mmol) trifluoroacetic anhyd%@.‘The reaction mixture was
guenched with aqueous 2 M sodium carbonate solution after 30 min and
extracted with dichloromethane (3 x f E)I’he combined organic layers
were 15 dried over sodium sulfate akq gencentrated in vacuo to give the
titte compound (0.57 g; 95%) as an off-wiite splid. MS mle (%): 260
(M-11', 100). d) 6-Chloro-2-methyl-IH-indole arboxylic acid O OH CI
aN H 20 A solution of 0.57 g (2.2 mpof
1-(6-chloro-2-methyl-IH-indol-3-yA riflybroethanone in 21.7 ml
(86.8 mmol) aqueous 4 M sodium hydroxidei solution was heated at reflux
for 45 min. After cooling to room t erature the reaction mixture was
diluted with water and extractedN i rt-butyl methyl ether (2 x 50 ml).
The aqueous layer was cooled t C, acidified (pH 1-2) with
concentrated aqueous hydrochloric acid 25 solution and extracted with
ethyl acetate (3 x 100 ml). The combined ethyl acetate layers WO

%938&992@% ﬁgﬁ&ﬂ%@&ﬁ%@%@Qﬁﬁé_s@lr%&ea%@& dﬁ%&&?&!&f& %)Hff‘!?(a-cmoro-

and concentrated in vacuo to give the title compoun .14°g, 31%) as an
éﬁ-ﬂﬂﬂf@”é@f@?m‘?ﬁ%%ﬁm %mqqz’oitg‘@?-é)él'-plperr.dmej (prepared according to
Edibplehlero-2rnethytbroineolyd-yhearboniBht: Tueldibenzaforam-12406023707)
?gan'e[)ﬁlrc': 5?I‘ealcompound in 56% yield.

ES-MS m/e (%): 472.2(M+H").

Example 261

I'-({6-Chloro-1-{(35)-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 ftreated with (S)-3-
methanesulfonyloxymethyl-piperidine-1-carboxylic acid rerr-butyl ester (1.1 eq) (JP
2001278872) and stirred at room temperature for 16h then 70° for 4h. Concentration and



O NCI/N H To a solution of 0.040 g (0.19 mmol)

w&Shlgsesasethyl-IH-indole-3-carboxylic acid, 0.069 ml (0.40 pghr2006/063846

10

15

N,N-diisopropylethylamine and 0.061 g(%q% mmol) 2-(1H-

T T SIS e S Sl oo iy Prepur e RPLC the
épmgﬁlmbémfuﬁél%msﬂd)A' piperidine] at room temperature. After

stirring for 1 It the reaction mixture was quenched with 0.5 M aqueous
sedinghydmxidessoeni(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 sog*ldmgq% te and concentrated in

vacuo. The 15 residue was purified by fl chromatography (n-heptane /

ethyl acetate% %e the title compound 2(1(; .036 g, 49%) as a white solid.

I\;fé%@](%‘} ﬁ&plj‘:ég)— £y -piperidin|-1-ylcarbonyl)- 1 H-indol-1-

1'-({1-[3,5-Bis(trifluoromethyljibe i it ehddian2smethyl-IH-in dol-3-yl
}carbonyl)-3H- 20 Spiro[2-ben zofuran-1,4'-piperidine] WO 2007/006688
241 PCT/EP2006/063846 /ONo CINF YF F To a solution of 0.031 g

Cl /\

NH
HO™

A solation of the [6-chloro-3-(1'H,3H-spirof2-benzofuran-1,4"-piperidin}-1'-
ylcarbonyl)-1H-indol-1-yl]acetaldehyde in MeOH was treated with KOAc (1.5 eq) and
hydroxylamine hydrochloride (1.2 eq) and stirred for 1 h at room temperature, then
treated with NaCNBH; (1.1 eq) and stirred at room temperature for 5 h. Concentration
and purification by preparative HPLC the desired product in 19% yield.

ES-MS m/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]



10

15

5 ml (0.08 mmol) 3,5-bis(trifluoromethyl)benzyl. bromide were added.

woAdbenstigtirag for 16 h the reaction mixture was quenched with-watarangoess4s

extracted with ethyl acetate (2 x 50 ml).z%ﬂé combined organic layers
were washed with water (2 x 30 ml) and brine (1 x 30), dried over sodium
sulfate and concentrated in vacuo. residyie was purified by flash
chromatography (n-heptane / ethyl acg!
(0.020 g; 41%) as 10 a white solid. MS
Examples of compounds of formula (I-f) 2
5-Bromo-1'-(1H-indol-3-ylcarbonyl)spire{indolg
5-Bromo-1,2-dihvdro-2-oxospiro§8 @ e
C N A solution of 1,2-benzo-8-methyl-3}8-drfazaspiro [4,5] decane-4-one
(described in Organic Preparations.and Procedures International (1995),
27(6), 691-4)(6.3 g, 29.1 WO 200/7/00%¥688 242 PCT/PP2006/063846
mmol) in CH3CN (100 ml) and (5 ml) was cooled to - 5 C and NBS
(7.8 g, 44 mmol) was slowly added with stirring. The reaction mixture was

?Hﬁrﬁgif)%r tﬁéglar?cﬁ'g%r&%\ﬁggtlwaa% r@é&@ﬁ% %(\{9& L{ﬂe-_lz-l fﬁ%ﬂu&?\ﬂ’@ﬁ 6-chloro-
i:)urlfled silica gel chromatography (2 - 20 % McOH/dichforomethane)

Sloived & ¥ ST RE <BIeP Eobiggher wad 6 iEssidats | eieRAsdetaterding to
£000 ¢1d) Endwdshadmdtisaiuraiedhae ueausiNaHcRd saltoneeigdro-pyran-4-

a 4). Evaporatiqn in.vacuo gave 4.2 g (47%).of. .
LT S A LB T N S PR o D e e
7.35(dd, J = 1.9 and 8.2 Hz, 1H), 6.81 (d, J = 8.2 Hz, 1H), 2.93(m, 2H),
E%b%ﬁw@%)‘?ﬂiim%,zﬁﬁ)ﬁ%ﬁ(m. 4H). 10 b)
5-Bromo-|,2-dihydro-2-oxospiro[3H-indole-3,4'-piperidinel-I'-cyano

Example 264

1'-({6-Chloro-1-{{1-methylpyrrolidin-3-ylymethyl}- 1H~indol-3-yl}carbonyl)-3H-

spirof 2-benzofuran-1.4"-piperidine]

A solution of 1'-{[6-chloro-1-(pyrrolidin-3-ylmethyl)-1H-indol-3-yljcarbonyl }-3H-
spiro[2-benzofuran-1,4'-piperidinelin 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; (1.1 eq)
and stirred at room temperature for th. Concentration and purification by preparative

HPLC gave the desired product.

ES-MSm/e (%): 464.2(M+H™).



H NO BrN I CN 5-Bromo-I, 2-dihydro-2-oxospiro [3H-indole-3,

wodiepesidine]-I'-methyl (4.6 g, 15.6 mmol Was dissolved in chiemigHus/o63846

10

(700 ml) and treated with CNBr (22 g, 269 mmol) at room temperature.
The mixture was heated to reflux f 24h. T bereactlon mixture was 1,5
cooled, diluted with methylene chlorlée P%‘f) ml) and washed with 10 %
aqueous K2CO3 solution (2 x 100 ml). After the mixture was dried

(NabSSain cdndehiarsdh xhapresitud wae gtetf byndnta gbrarbonyl)-3H-
chromatography (O - S%;MQ@dﬁ(émﬂmmﬁeImQ@gﬂdgNe the desired

product as a solid (3.9 g, 82%)."HNMR (CDC13, 400MHz) 6 7.52 (d, J=

1.8Hz, 1H), 7.37(dd, J = 1.8 and 8.2 Hz, ].H), 6.82 (d, J = 8.2 Hz, 1H),

3.83(m, 2H), 3.41(m, 2H), 2.00(m, 211), 1.86(m, 2H), c)

5-Bromospiro[indole- 3,4'-piperidin1-2(1H)zpne H NO BrN H WO
2007/006688 243 PCT/EP2006/063846

10 8 mmol) was suspended i '@th
treated in NaOH (1.8 g, ol) an:
diluted with methylene chlor’i’de (500

A solution of I'-({6-chloro-1-[(3S)-piperidin-3-ylmethyl]- 1H-indol-3-yl jcarbonyl)-3H-
spiro| 2-benzofuran-14'-piperidine] in MeOH was treated with aq. H,CO (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
HPILL the desired product.

ES-MS m/e (%): 478.2(M+H").
Example 266

1'-{{6-Chloro-i-(pyrrolidin-3-ylmethyl)- 1 H-indol-3-yl]carbonyl }-3H-spiro] 2-

benzofuran-1,4"-piperidine]
(>

o 7\

Following the general procedure IH as described above, the alkylation of 1'-[(6-chloro-

1H-indol-3-yl)carbonyl]-3H-spiro| 2-benzofuran- 1,4'-piperidine] (prepared according to



10

5 (Na2S04) and concentrated and residue purified by silica gel

wéhrematrgsaphy (30% MeOH/dichloromethane) to give the desig@006/063845

product as a light ceramic white solid (1.%%,“ 60%). Mp 256 - 258 C.

'[INMR (DMSO-d6, 400MHz) S.10.6(br s, 1H, NH), 7.57(d, J = .
TR 104 G R BB s o g s dprbgd n WO
R4y, 18D6gave te 2HY ca8atnm RH), 1.64(m, 2H), 1.55(m, 211), 13C NMR
(DMSO-d6, 100MHz) S 180.93, 140.64, 137.98, 130.42, 126.75, 113.20,
ESIMS1d6 2440592 8R2.94) Anal.Calcd for Ci2H13BrN20: C, 51.26; FI,

4.66; N, 9.9. Found: C, 50.87; H, 4.91; N, 9.67. d)
5-Bromo-1‘-(|H-indol-3-ylcarbonyl)%Ri?[&[£]g%e7- 3,4'-piperidin)-2(1H)-one

bH O O Br NH 15 Following the general procedure | as described above,

the 'a%y aéion of 5- br§mospiroéindole- 3,4'-piperidin]-2(IH)-one with .
1HLAdOIEE Tyt BEit EBmmaRENy U AlrB iy gat&arropyl-3H-spiro[2-
compound. ES-MS m/e (%):H24c8({MhH' 1 Exéampdén280 20
5-Bromo-1'-[(6-chloro-IH-indol-3-yl)carbonyl]spiro[indole-3,4'-piperidin]-2(1
H)-one WO 2007/006688 244 PCT/ER2006/063846 HOyci O Br\ NH
Following the general procedure | @ ribgd above, the acylation of 5-

Following the general procedure I as described above, the alkylation of 1'-[(6-chloro-
1H-indol-3-yhcarbonyl]-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 /e (%): 450.2(M+H").
Example 268

1'-[(6-Chloro-1-{[(25)-1-methylpyrrolidin-2-yljmethyl }- 1H-indol-3-yDcarbonyl}-3H-

spiro]2-benzofuran-14"-piperidine

Ci



bromospiro[indole- 3,4'-piperidin]-2(1H)-one with 6-chloro-AH-indole-

woEbepeglic acid (preparation described in example 5 aboveygaMe§i8os3s4s

10

15

20

titIe compound. 5 ES-MS m/e (%): 458. @@@I+H+) Example of compounds

R e P SR S RS bt nian >
llezwpipandlcﬂ Pipnddinel @dsoltowinig i gendéral probeduiddhaddebOibat), acetic

«E@PY?(ﬁﬁ@cﬁf)ﬂ?&'QQL@G:QF{%R»%()%HW&@MC (1.0 eq.) in MeOH at room temperature
chloro-IH-indal-3-yl)carbony \%}@5 dlmethﬁﬁH s%wo [2-benzofuran-1,4'-pip

‘&‘H&ih}%?&‘r’w%fkﬂéé‘b‘ﬁ‘aﬁe%‘% Y35656) ¢ title compound,
1-benzyl-2-methyl-1H-indole-3-carboxylic acid (preparation described in
Texantple/d ) Zgavistid Mtidtompound. 15 ES-MS m/e (%): 479.6(M+H+).
WO 2007/006688 245 PCT/EP2006/063846 Examples of compounds of
formula (I-h) Example 282 | '-[(6-Chgemtid4gdol-3-yl)carbonyl] Spiro
[isoindole-1,4'-piperidin]-3(2H)-one a) Bis-(2-chloro-ethyl)-earbamic acid

ter ter I

e o T s e 2 T R S R

dicarbonate in 60 ml dickivtedipatdiiateltidegaisipwise 9.37 ml (67.2

mmol) triethylamine at room temperature. After stlrrlng for 4 It the solvent

was evaporated. The residual oil was redissg in 300 ml tert-butyl

methyl ether and 10 washed with saturated / euUS ammonium chloride

solution (1 x 100 ml) and water (1 x 100 ml). commbined aqueous

layers were extracted with. tert-butyl methyl ethek
al

I'-({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-[(25)-pyrrolidin-2-ylmethyl]-1H-indol-3-yljcarbonyl)-
3H-spirof 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
cvanoborohydride (1.0 eqg.) 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-yHethyljacetamide



200 ml). The combined organic layers were dried over sodium sulfate,

w&00sehtaied in vacuo and purified by flash chromatographyl(@-{)ﬁpig&%/ﬁsg 46

10

15

ethyl acetate) to give the titte compound$8.6 g, 71%) as a colourless oll.
15 MS m/e (%): 186 (M-C4H8+H+, 100). b)

4-(2-Bromo-phenyl)-4-cyano-piperidine-Il-carbg

and 0.78 g (2.3 mmol) tetrabutylammonium hydfogensulfate in 27 ml
tetrahydrofuran and 45 ml of a 50 %26 a( sodium hydroxide
solution was heated at reflux for 10 -

3 er were added at room WO
2007/006688 246 PCT/EP2006/063846 emperature. The reaction
mixture was heated at reflux fo[ 4 h. Cooling to room temperature was
followed by dilution with 60 er and extraction with tert-butyl methyl
ether (3 x 100 ml). 'The combined organic layers were washed with brine

X100, ml) . drj er sodiym sulfate and,concentrated in vacuo., The, . . .
e L A oo

ryEmhrasaiate i diveleherithe aeBimgdorideé 055 B9y aseipateyediowis eq) in
QYR IwaH Ak @@@@IZQ%&Ma@%f‘hl'geﬁl]%aﬂtﬂ@)&)?)% to give after purification by

4-(2- -phenyl)-piperidine-l,4-dicarboxylic acid mono-tert-butyl ester
@}%%%%Bff% &%%’?Hi’)’(%ure of 5.7 g (15.6 mmol)

4-(2-bromo-phenyl)-4-cyano-piperidine-I-carboxylic acid tert-butyl ester

M8 maI(fo3e4irsiylofE 4 M aqueous hydrochloric acid solution
Example 271

N-{2-{6-Chloro-3-{1'H,3H-spiro{2-benzoturan-1,4"-piperidin]-1'-ylcarbonyl)- 1H-ind ol-
I-ylethyl}methanesulfonamide

//‘\/N/ %

)
OZTZO

2-[6-Chloro-3-(1'H,3H-spirof 2-benzofuran-1,4"-piperidin]-1'-yicarbonyl)- 1H-indol- 1-
vljethanamine 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



was heated at reflux for 96 h. After cooling to room temperature the

wdeaslisiadmixture was basifed with 93.90 ml (1014 mmol) of 3:&68%e/063846

10

15

agueous sodium hydroxide solution and?dituted with 200 ml 1,4-dioxane.

lytion .of 5 4 mmol) di-tert-butyl 15 dicarbonate in 59 ml :
S e R O S S e R i -ndor
mixture was extracted witH tgiesthytyt ethiyi dtkeera(Rige100 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

. d)
¢ 1-carboxylic acid tert-butyl
ester WO 2007/006688 247 PCT/EP2066/Q63846 \ Br 0/ NINE N N OO

To a solution of 2.00 g (5.%99&;@@6\/ \
4-(2-bromo-phenyl)-piperidine-1,4-dicarboxylic acid mono-tert-butyl ester

in 26 ml dichloromethane were added 0.76 ml (5.73 mmaoi) I-
chloro-N,N,2-trimethylpropenylamine at room temperature. After stirring

for 45 min the 5 reaction mixture was concentrated in vacuo. The residual

i W §-fdliisoRrédf Tth 36 pliudry?- e NsefimesthyHomTamiiie lah ey teedtenyithH -indol-
£ 5deth (TR nmell-sprium azides Aftexstirring dgy. M&ﬁﬁg‘f.eﬁwqﬂ WO under
was diluted with 200 ml tert-butyl methyl ether and washed with 0.5 )
%&880@3@8%\’?&%‘%‘&%&4@0%69 B'% SHFhIP T HE LSRR sRuBSEE- the ttle
tayepsunkre extracted with tert-butyl methyl ether (2 x 1.00 ml). The

combined organic layers 10 were washed with water (1 x 50 ml) and brine

5 XB0MD ¢ drieddgvansodium sulfate and

Example 273

N-{2-[6-Chloro-3-(1'H,3H-spiro[2-benzofuran- 1.4 -piperidin]-1"-ylcarbonyl}-1H-indol-
1-yllethyl}-N-methylmethanesulfonamide

N-{2-16-Chloro-3-(1'H,3H-spiro[ 2-benzofuran- 1 4'-piperidin]- 1"-ylcarbonyl}- 1H-indol-
1-yljethyl jmethanesulfonamide was treated with NaH (1.05 eg), Mel (1.05 eq) in dry



concentrated in vacuo to give the crude title compound (1.76 g, 83%) as a

wdighiyelkew solid. e) tert-Butyl PCT/EP2006/063346

3-oxo-2,3-dihydro-1'H-spiro[isoindole-I,&B-?)rperidineI-I'-carboxyIate NH N

~1 O .15 A solution of 1.60 91y D, e e y

S A Rt I afs Btk igh DPLC

esrétlincaopsieiuene was stirred at 90 C for | h. The reaction mixture
was concentrated in vacuo and the residue was redissolved in 40 ml dry
ESrrtyarefurgn. sCholikg-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 20 cooling m&%wl%%ﬁmoved after 10 min and the
reaction mixture was allowed to warm to O C. After quenching with 5 ml

saturated aqueous ammonium chloride solution the WQ 20071006688

248 RCTTER 005 b GoAHs IRl GrEAS B abtbcP e AL RBAE 3
ether (3 x 50 ml). Tt dompined drg2niintayerd(Webrecuraskhedwith brine (1

x 50 ml), dried over sodium sulfate and concentrated in vacuo to give the

fifle qng}_\(l%f%%ﬂ%t 70) £3;8i90t Meliovy 5l MS, iU (e} 4 Boxylic acid
DL 0f 0.10 g (0.33 mmol) tert-butyl

3-0x0-2,3-dihydro-1'H-spiro[isoindole- 1,4'-piperidinel-1'-carboxylate in 3.3
ml dichloromethane were added 0.25 ml .3 mmol) trifluoroaeetic acid at
room temperature. After stirring.for 4 It the.reaction 10 mixture was diluted
with 20 ml aqueous 1 M sod [ tion (20 ml) and extracted
with ethyl acetate (3 x 50 ml): QP ganic layers were dried

over sodium sulfate and concentratwai([:]g%t;gve the crude title

compound (0.095 g) as a
O

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) 34-dihydro-1H-
pyrazino[ 1,2-a}indole-2-carboxyhc acid tert-butyl ester and a solution of 0.23 ml (1.63
mmol) triethylamine in 3 ml 1,2-dichlorocthane. 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 sodiom 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-pyrazinol 1,2-alindole-2.10-dicarboxylic acid 2-tert-butyl ester

O

OH

L

@]



10

o
S

25

light yellow solid..MS m/e (%): 203 (M+H",100). 15 g)

wolr(6:40bdg0-IH-indol-3-yl)carbon VI spirog(soindole- PCT/EP2006/063846

1,4'-2iperidinl-3(2H)-one NH N CI/ N 0 a solution of 0.060 g (0.31

mol) ¢ chI le-3-carboxylic aci dl hloromet were i
Ny e e L e
mb%m@mg?eﬁém@m&ewﬁnxﬁg ﬂsmtnrtri@lﬁefheﬂmlmhele\?\%slmethyiformdmlde

GORCANE &mwm& hhe residue Was BdissRIMedineZ Bk oil) and a solution

e T A s AR TSy S B DG e BB By Ay The

R@WERZ@OG?@@%MMC(OWB tarhdi)tyletylahiitieiriten2drypnd extracted with 1M
%&hﬂ&'ﬁ?@%ﬁﬁfmml‘?&v{ﬁ agdef aﬁﬁ@?&nﬁ%@@%@%ﬁs ﬁf}&rﬁ%{:@&f@lﬁcd (pH

h the réaction mixture was quenched with 1 M aqueous sodium
h;}’dr?i%@ %i&ﬁﬁsﬁq@@w?%a%h%a%h%a@ﬁw%&a&@@k@ethan})ethm (3%50
e TombingthedganicnayRkewearer waﬁb&d)\mthswﬁtﬂﬁ (Rux30 mlk), & bcbhtrated in
s.h r Ci n brine 30 ml),

dﬂ %qu(i)/ Tlr\}s% (l%&m@su%’f% 0191 ??c?n?: f(?t?g(fgg %ﬁ% 1}eg%jlrtifde product
was triturated in warm dlethyl ether, filtrated and dried in vacuo to give
Me mfe %Pn%%ﬂﬁl@ OS‘QQ} 22%) as light brown solid with a purity of
approx 80 % by LC MS MS m/e (%): 378 (M H' 100). 10 Example 283

£6 0 43 ‘ g]-1-vicarbonvl)-3.4-

ﬁcﬂ‘&&ﬂ%}lé{ 1)@%?{};{9{16)(5( ﬂﬁ)ll&qu-olx-‘){&‘}eN methylacetamide NH N

o
K/N\g/o%

To a solution of 0.10 g (0.32 mmol) 34-dihydro-1H-pyrazinof1,2-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 (038 mmol) l-hydroxybenzotriazole in 3.5 mi NN-
dimethylformamide were added 0.073 g (0.38 mmol) N-(3-dimethylaminopropyl)-N'-
=thylcarbodiimide 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.

MSm/e (%): 488 (M+H", 81).



YO HNC To a solution of 0.35 g (0.13 mmol)

w8 59Kz kkpethylcarbamoylmethyl-IH-indole-3 15 carboxylic agidy Pe9dey tssss

10

15

(0.14 mmol) N,N-diisopropylethylamine- @dd ©.055 g (0.14 m.mol)
O-(7-azabenzotriazol-I-yl)-N,N,N' N'-tetramethyluronium
hexafluorophosphate in 2 mi dry NERE8IRIEh{tformamide were added
0.029 g (0.14 mmol) spiro[isoindole- 1,4'-piperidin] -3(2H) -one at room
terhperatirect e srirsirigifor 2. B thie debdtioricimixiuy® whs sgursheed xiflran - 1,4'-
0.5 M aqueous sodium hydrgxigle SQUéian{2Qmb-ad 20 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 jpurified by flash chromatography
weitfane / methanol) to give the
. WO 2007/006688 250

1,4'-piperidine]-I'-carboxylate in 6.6 ml tolueft were added 0.33 ml (0.66
mmol) of a 2 M solution of horane dimethylsulfide complex in

tetrahydrofur ft irring at reflux 10 for mixture was cooled to
BB SOLD Ly D 5 et NIl R eSSt B P
foipeSdnin. I Fiisadacgbn idixtinelwaythenotdiiealirdebd Il Vaeuotoxgive and 1.56
t@@gg@l@%ﬁt}ﬁc&%ﬂ%wm%%%}%ﬁé 20h33.33'904 Y6 IRV SRlIchWItD3 RYFEY for 15
%nin at %(} "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-tetrahydropyrazinof 1,2-ajindol- 10-ylycarbonyl}-3H-spiro] 2-

benzofuran-14"-piperidine]

L

)

@]

<

k/N\

Asolution 0f 0.050 g (0.12 mmol) 1'-(1,2,3,4-tetrahydropyrazino[ 1,2-alindol-10-
ylcarbonyl)-3H-spirof 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



MS m/e (%): 289 (M+H+, 83). 15 b) 2,3-Dih

wodzspisedisgindole-1,4'-piperidinel dlhydrochlonde / NH CIH Net@bbddeios3s46
solution of 0.16 g (0.56 mmol) tert-butyl 2?’% dlhydro -1'H- splro[lsomdole-

%&%rocﬁ%%%‘f ﬁ"@ 5% l%h énrﬁumngl 3 boé g%f%cr ’\41_% Odj a%dtnon

OI’IC acl n met | was S'[II‘ min reactlon
tﬁﬁxmr@twa\gv@d%erﬂtatwaﬁw@l QQWI@DBG%W QBild- stirred for 2 h. Quenching

PihTWaR2A06/G 3840 wHaCcHN I@&&e&iQmm5Mat@@immt was followed by
tetrahydrofura trated nd dried title corn%und dried
R A AT A e B A A T SO
riVé{(G@@htmeuIHMmdth@yl)@ambunywzﬁummfdmﬁrto[&aﬂhdmh@mdtography
Jaz%n%%%ﬁﬁ‘%lo’d?ﬁ’éd'\ém@i a0 R-Hephrd ?‘8 HUPRL AL LR (R ﬁﬂcﬁt@%'émpound

6-chloro-IH-indole-3-carboxylic acid in 5 ml dichloromethane were added
679 nf (3 657l HhdiSPEN, N, 2-trimethyl- propenylamine at room

temperature. The reaction mixture was concentrated in vacuo after 1 h.
Nisewasitie Wasveditsddd in 2 ml dry N,N-dimethylformamide. A
suspension 10 of 0.147 g (0.56 mmol) 2,3-dihydrospiro[isoindole-
1,4"-piperidine] dihydrochloride ang:Q:28® mi£2.04 mmol.) triethylamine in
2 ml dry N,N-dimethylformamide was added at room temperature After

stirring _é gy the reacti btulr encg with. 1 )
sodurj!m[ﬁSr xrc(i)e t?t? ??g% 0? a§ %racte e%r( ace ae 554
ml). The combined organic layers \tvere iwasHed wrth water (2 x 30 ml)

and brine (1 x 30 ml), 15 dried over sodium sulfate and concentrated in

YRCUChINe fasiduewasiputified by flash

.
Ci 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 mmoly lithium aluminum hydride at 0 °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 agueous 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.
MS m/e (%): 180 (M-H*, 100).

b} 6-Chloro-2-methvl- 1H-~indole

A solution of 1.60 g (8.81 mmol) (6-chloro-1H-indol-2-yl)-methanol in 5 mi 1,2-

dichloroethane was added to a mixture of 80.0 ml trifluoroacetic acid and 32.0 ml




10

15

20

25

chromatography (dichloromethane / methanol) to give the title compound

wdQdd4hudssr4%0) as an off-white solid. M%%m/e (%): 366 (M+HpdB9»1006/063846

Example 285 20 I'-[(6-Chloro-1 H-in =239 -
dol-3-yl)carbonyl]-2-methyl-2, 3-dihydrospiro [isqin dole-1.4'- piperidingl, a).
R ity 0.2 kgl ol Oh DA MRG0 roor

earbosiite WORE0Te06688 2P ATEPhovs/0dB8YE tt N B the@ddition of
AR &3IA0:RTRSEAUAL DA %). The agueous layer was extracted with tert-

spirg[isoindole-1,4'-piperidin]-3(2H)-one-1- carboxylic acid tert-bytyl ester i

b Wﬁwﬁﬁﬁ}ﬁﬁe&%ﬁf%#mhm ) %@@ﬁﬁs %%g% U sodium
switiride:(80cobmnoitted roomdempératradifterstitinfddh3ofiumn-Choem Hography
{E%%EJREAGB}N?JMBQRWME%WEEW%%% TQ%W%Q%%W&Q{V%%HER compound

uen ith water after I h and extracted with tert-butyl'methyl ether (2
&ﬂ?@(ﬁiﬁﬁ@@é#ﬂ%‘é‘ﬂs@?&anic layers were washed with water (2 x 50 ml)
and brine (1 x 50 ml), dried over sodium sulfate and concentrated in

Vi odet 0% ivedheMitid ‘cofthound (0.32 g, 99%) as light yellow solid. MS
m/e (%): 317 (M+H+, 21). 10 b) tert-Butyl 2-methyl-

& 3-déhydierd-bl-mpireliseingale- 1.4 rpiperidinglolocahaxyate N OJ-, a
To a solution of 0.1.0 g (0.32 mmol) tert-butyl
2-methyl-3-ox0-2,3-di_hydro-1'H- spiro[isoindgle-

cooled to room temperature, cueriched M\Ilth .5 ml of methanol and

reheated to reflux for 15 min. The reaction

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 agucous 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-whiie solid.

MS m/e (%): 260 (M-H", 100).

d) 6-Chloro-2-methvyl-1H-indole-3-carboxvlic acid

O
!

OH

Cl

Iz

A solution of 0.57 g (2.2 mmol) 1-(6-chloro-2-methyl-1H-indol-3-y1)-2,2,2-trifluoro-
ethanone in 21.7 ml (86.8 mmol) agueous 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



mixture was concentrated in vacuo and the residue was purified by flash

wochipmgdagraphy (n-heptane / ethyl) to give the title compouRG4Qe@Sdoslos3s4s
60%) as a light yeIIow solid. MS m/e (% 4403 (M+H+, 1.00). 2,0 ¢)

I-2,3-dih irQ e 1,4'-piperidinel WO 2007/0066
BTGkt NN el G D B R Bty t0é Bmpouna
(&ﬂﬁmﬁﬂ%)m&mwfﬁ,ﬁldihmd 1'H-Spiro [isoindole-
1,4'-piperidine]-I'-carboxylate in 1.32 nil (1.65 mmol) of a 1.25 M solution
M hydroehlong @gidiin meihanol was stirred at 50 C for 15 min. The
reactlon mixture was 5 concentrated in vacuo. The residue was dissolved
\ﬂgﬁ'zofm ran-1.4'-

ichloromethane (3 X 50 mi). The combine organlc ayers were drie
peHdisglum 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+H4, 100). 10 d)
1'-[(6-Chloro-IH-indol-3-yl)carbonyll-2- I-2,30dihvdrospiro[isoindole-
1,4'- piperidinelN NO IClaN H To 1) of 0.040 g (0.20 mmol)

5

0.03 ml (0.22 mmol) 1-chloro-N,N,2-trimethy={5 propenylamine at room
temperature. After stirring for 1 It the reaction mixture was concentrated
in vacuo. The residue was redissafvedirm2l dr{? N,N-dimethylformamide.

Cl

rz

To a solution of 0.040 g (0.19 mmol) 6-chloro-2-methyl-1H-indole-3-carboxylic acid,
0.069 ml (040 mmol) N,N-diisopropylethylamine and 0.061 g (0.19 mmol) 2-(1H-
benzotriazole-1-y1)-1,1,3,3-tetramethyluronium  tetrafluoroborate in 1 ml dry N,N-

10 dimethylformamide were added 0.036 g (0.19 mmol) spirolisobenzofuran-1({3H).4"-
piperidine] at room temperature. After stirring for 1 h the reaction mixture was
guenched 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 (I x 30 ml), dried over sodium suilfate 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

I'-({1-13,5-Bis(trifluoromethyl)benzyl]-6-chloro-2-methyl- 1H-indol-3-yl lcarbon yl)-3H-
20 spiro{2-benzofuran-1.4'-piperidine]



A solution of 0.041 g (0.20 mmol) 2-methyl- 2,3- dih ydrosp iro [ isoin

welalerhdspiperidine] and 0.043 ml (0.31 mmol) triethylamine ga-8phe¥ 053846

14

N,N-dimethylformamide was added atroom temperature. After stirring for
2h the react|on mixture was quenched Wlth | M 20 aqueous sodium
ethyl acetate (3 x 50 ml).
The combined organic layers were wasked.with water (2 x 30 ml) and

‘ d concentrated in vacuo.

)3 +Hx 100). 5 WO
2007/006688 255 PCT/EP2006/06384 Clai "Compounds of the
general formula (1) A OR2\NR3 (1) N 5wherein A is selected
from the following groups (a), (b), (c), (d), f), (g) and (h): N R6 kN RR
~N RS N--R70 O (a) (b) (c) R4 R4 R4 k RfikNO O

To a solution of 0.031 g (0.080 mmol) 1'-[(6-chloro-2-methyl-1H-indol-3-yl)carbonyl]-
3H-spiro[2-benzofuran-14"-piperidine} (5) in 1 ml dry N.N-dimethylformamide were
added 0.004 g (0.08 mmol) sodium hydride (50 % in oil). After stirring for 20 min 0.015
ml {0.08 mmol) 3,5-bis(trifluoromethyl)benzyl bromide were added. After stirring for 16
h the reaction mixture was quenched with water 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},
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.

MS m/e (%): 607 (M+H", 100).

Examples of compounds of formula (1-f)

Example 279
5-Bromo-1'-(1H-indol-3-ylcarbonyl)spirofindole-3,4'-piperidin}-2(1H)-one

2) 5-Bromo-1.2-dihvdro-2-oxospiro] 3H-indole-3,4-piperidine] - 1'meth vyl

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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RSONH (d) (e) (1) R4AR4we tLKNKNRs ON\ O X (g) (h) R4 R4

w el 7864006688 256 PCr/EP2006/063846 wherein in (a) thecoieadigsssic

is either nil or a double bond; R1 is H, ()lz‘ijszCI-6-alkyl optionally substituted

by CN,.or.i 6 membere roaryl or sulfonylaryl which ar

S D e T £ Rl S Rt 8 &
oD RrasNR WY, added 3vBhcyisialkyl 18 teartinembasten:-atesooyd daitidf h at 0°C.

8RRl @aqrr@nm%mb@y%%tem@%mmz@ﬁ&ﬂﬁ@mzvx;ﬁupgﬁtt&%mq graphy (2
-Rb, wherein Rb is:

onge or mo e%%ér‘ils -(CH2)"-(CO)-Rb.or -ﬁ(<C "-(SO ‘ d

m.%-éw,e E%Eé?ﬁss%gzélf@ée.é-eya&a V¥ ACHBM NRAREOIN K gapound was
dissolved in ethyl acetate (600 ml) and washed with saturated aqueous NaHCO; solution,
dried (NapSC4). Evaporation of the solvent in vacuo gave 4.2 g (47%) of the desired

product.

"HNMR (CDsOD, 400MHz) d 7.51(d, J= 1.8 Hz, 1H), 7.35(dd, J= 1.9 and 8.2 Hz, 1H),
6.81(d, J= 8.2 Hz, 1H), 2.93(m, 2H), 2.67(m, 2H), 2.41(s, 3H), 1.86(m, 4H).

b) 3-Bromeo-1.2-dihydro-2-oxospirol 3H-indole-3.4'-piperidinel - 1’-cyano

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 rodm temperature. The mixture was heated to reflux for 24h. The reaction mixture was
cooled, diluted with methylene chloride (300 m1) and washed with 10 % aqueous K;CO;s
solution (2 x 100 mi). After the mixture was dried (Na»S0,) and concentrated, the
residue was purified by silica gel chromatography (0 — 5% MeOH/dichloromethane) to
give the destred product as a solid (3.9 g, 82%). "HNMR (CDCls, 400MHz) 8 7.52 (4,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),
341(m, 2H), 2.00(m, 2H), 1.86(m, 2H).

¢) 5-Bromospirolindole-3.4' -pipendin]-2(1H)-one

Br

IrZ
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C3-6-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6

wingPReEesk 20 heteroaryl which are optionally substituted by QRERIPIAGER 63846

B, or R1 and R3 together with the indotezﬂi%g to which they are attached

nabs or, . membered heterocycloal hich can. be substituted hy, =0
B R B R Bleoel B e ol Gy & 108
nitro] Ckés-alispoptid rraiyhsidostiglited by -025. R RIig@k6eatkotgcated in NaOH (1.8
-%94%31-9?3@@1&%@@/& {peraylexy, 95/ Re mav iy %iﬂ’iﬁ&ﬁ%@?&%ﬂmide (500

ridge together with the indole ring_to. which they are attached; R3 is H, ,
B lsh4I0v 280 RS TeRmRRIEIRR Qs L ck e Uhn) - -(ERioyepreRayer was dried
(CHERY HNI RivondcantiGime mbe nedi dhetepocifeldatiyylsoptiopelllyisvhstitgeghy (30%

I i - or ar I tiopal Itut
e S e e B .52
697NH(CO)Rd, wherein Rd is C-6-alkyl optionally substituted by halo or
nitro, or R1 is aryl or a 5 or 6 membered heteroaryl, which are optionally

substitgtech by’ halo'rnirarCebmlkyl 91, Gaobrbeloalkyl R4 isienenanmorey(d, J =
of H balo Cl-6-allc Lor C-(;‘;-alkox 0| tlongllg substltuted b OH, or two

ﬁ?é‘ﬁéy}fé?ﬂ'éﬁ(gxg‘()ﬁ&i}é%olﬁ?d d togetiet-whtts the bAemA Hing th> NH). 3.06(m,
which ey areiqttashed; R3isitsGirb2aikyl er avir RoNssH-ar Ghonathyl 5 180.93,
140.64, 13798, 13042, 126.75, 113.20, 11145, 46.24, 40.92, 32.94. Anal.Caled for

CiaH3BrN,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-vicarbonvlspirefindole-3.4 -pineridin1-2( 1H}-one

Br

Following the general procedure 1 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-MS m/e (%): 424.3(M-+H").
Example 280

5-Bromo-1'-[(6-chloro-1H-indol-3-yhcarbonyl]spirofindole-3,4 -piperidin]-2(1H)-one



10 R'"is H Or -SO2-R" wherein Re is Ci_6-alkyl or aryl; R8is H or

wd§iradisyksX is CH2 Or C=0; B is halo, CN, NR'R", Cl-6-allcyLortigpalbn63s46
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substituted by CN, halo or Cr 6-alkoxy; ¥ 6-alkoxy, Cl-6-haloalkoxy, C3
6-cycloalkyl, -C(O)O-ClI-6-alkyl, -C(O) NR'R", - 15
C(O)-ClI-6-alkyl,-S(0O)2-Cl-6-alkyl,-S(O)2-NRiR" (CRilRwv)"-phenyl, or
(CR™R™)"-5 or 6 membered hetero%ryl w .
membered heteroaryl moiety is optior

-C(O)- Cr_6-alkyl, -S(0)2-Cl-6-alkyl, -S(0O)2- NR™R' or OH; R™ and R" are

H or Cl-6-alkyl; 25 mis|to 6; n isOto4; as well as pharmaceutically

acceptable salts thereof. 2. Compounds of the general formula (1) .
E@gi%ﬂ%g BTl WRIRTRIST A s Seitiedhioh eboYh), B @syon of 5
Mo 1tg)spir(inaotkvhensipeRia H2 (G S Gle6-akdyh opiah&iyo sl shitdtéd Byarboxylic

CN, ori [5.memRe oaryl If L whi
e A o b S e TR
is; OR', WO 2007/006688 258PCT/EP2006/063846 CN,

ES-MSm/e (%): 458.3(M+H").

Example of compounds of formula (I-g)

Example 281

(IR, 3'R,5'S)-1"-[(1-Benzyl-2-methyl- 1H-indol-3-yhcarbonyl]-3",5' -dimeth yl-3H-
spiro{2-benzofuran-1,4"-piperidin]-3-one

Following the general procedure T as described above, the acylation of (IR, 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.

ES-MS m/e (%): 479.6(M+H").



NR'R", C3.6-cycloalkyl, 3 to 7 membered-heterocycloalkyl, aryl or 5 or 6

waneimketes heteroaryl which are optionally substituted by oneef i Busss46
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5 oris -(CH2)"-(CO)-R or -(CH2)n (SO2¥RI", wherein R" is: C-6-alkoxy,

NR'R", 4t0 7 membekged-h(?terofc cloalk¥ll a{)y_l_orS r embered

. Examples of gompouhds of formuia (I-h .
heteroarylwhich are , 10 or R" and
R3 together with the indole ring to which they are attached form a 5 or 6
membered heterocycloalkyl which Ea#Hdésdbstituted by=0, C(O)O-C 6-
alkyl or Cl-6-alkyl; R2 is one or more of H, OH, halo, CI-6-alkyl optionally
substit(dechbyr eNRI “R'ICHG~ dlkaxyn A bl R3 s [hoordsibald opiiscr{Ci@)-ReH )-one
wherein R" is: Cl-6-alkyl -(CH2)"-NR'R", 20 -(CH,),-NR'R™ 5 or 6

memberegh heterpencloalkvl prtianally. sHRstityted by Cl-6-alkyl, or is

CI_6-alkyl or aryl, which are optionally substituted by halo, R4 is is one or
more of H, halo, or CI-6-aIkoxyC<?ptionaIIy substitgﬁed by OH, or two R4
may form an oxo or dioxo bridgeé togéthey-With-thé phenyl ring to which
they are 25 attached; R5 is H or aryl;@%\is H; R7 is H or -SO2-Re

wherein Reis C16-alkyl or aryl; Rs is® or ?I-&alkyl;

To a solution of 10.0 g (56.0 mmol) bis(2-chloroethyljamine hydrochloride and 14.7 g
(67.2 mmol) di-ter{-butyl dicarbonate in 60 mi dichloromethane were added dropwise
9.37 ml (67.2 mmol) triethylamine at room temperature. After stirring for 4 h the solvent
was evaporated. The residual oil was redissolved in 300 ml 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 mi}. 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-CqHg+H", 100).

b) 4-(2-Bromo-phenyl-4-cvano-piperidine- 1-carboxylic acid tert-butvl ester

Br

N
Z

L
+

A mixture of 4.50 g (23.0 mmol) 3-bromophenylacetonitrile and 0.78 g (2.3 mmol)

O

tetrabutylammoniuvm hydrogensulfate in 27 ml tetrahydrofuran and 45 ml of a 50 %
agueous 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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30 Xis CH2 or C=0; B is halo, CN, NH2, CI-6-alkyl optionally substituted

wHdoMobtsed_6-alkoxy, C-6- alkoxy, Cr-6-haloalkoxy, C3-6-cyglealitzose 63846

-C(O)O-Cr_b-alkyl, -(CR™R™)"-phenyl, whErein the phenyl is optionally _
ubstituted by.one or mare supstituent(s). selected from the grou : .

B R o onel, Rl e Rootne 1o soom

CrseIkoNy; WoloboTtd0r6881289: PE BP 2006/068346 R EMIIRY aréhHert-butyl

Gbralkyth 6 6-lkyly MR R a(CfNEInEd BRI 12 GO BIR WRhert Gl brine (1 x 100
C|-6-3I_l_<3g, -S(O 2-.Cl.6-a,J: /| or - §o 2- NRU R" or OH;fé"' a_ng]él'?"lare I&| duc
SEi BT OISR BHEN A6 18U RENEN 45 HivHfndBE iy crude product
acoeptaifiedsdlis theredfirGmTompphpds ofehengerersh foraedail) to give the title

RGN 1R SRUN08) 2 X(\jz&qg%j&@‘%ﬁelected from the following groups
(a), (b), (c), (d) and (e)); and 10R'is H, or is Cr-6-alkyl optionally

stituted b LOris aryl, .5 or gered heteroaryl or sulfonylaryl
&H}ﬁl@%p%%%’}lﬁ %@b%ﬁl%fég b%%ﬁéﬂ I more B, oris -(CH2)m Ra
wherein Rais: 15 CN, OR', NR'R", C3-6-cycloalkyl, 4 to 7

S ITEe s

are optionally substituted by one or more B, 20 or is -(CH2)"-(CO)-Re or
-(CH2)"-(S02)-R", wherein Re is: 6- ttqryclj Ci-6-alkoxy,

OH

A mixture of 5.7 g (15.6 mmoly 4-(2-bromo-phenyl)-4-cyanc-piperidine- 1-carboxylic
acid tert-butyl ester and 235 ml (936 mmol) of a 4 M agueous hydrochloric acid solution
was heated at reflux for 96 h. After cooling to room temperature the reaction mixture was
basified with 93.90 ml1 (1014 mmol) of a 10.8 M aqueous sodium hydroxide solution and
diluted with 200 ml 1.4-dioxane. A solution of 511 g (234 mmol) di-tert-butyl
dicarbonate in 50 ml 1,4-dioxane was added quickly at 0 °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 mi). 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- Azidocarbonvl-4-(2-bromo-phenvl}-piveridine- 1-carboxylic acid tert-butyl ester




C3-6-cycloalkyl, -(CH2)m NRmR' 25 NR'R", C3.6-cyclloalkyl, 4 to 7

wongkeEgskheterocycloalkyl, aryl, or 5 or 6 membered heterqarylMhighiosisse
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are optionally substituted by one or moré®,-or R' and R3 together with the

indole ring to which they are attached %cr)rm a5 or 6 membered

heterocyeloalkyl which can be gubsttuted by (CO); 30 R2 is one or more

of H, OH, halo, CN, nitro, CI-6-8 ignally substituted by - NR"R’,
G_6-alkoxy, -O-CH2-Cab-alkenyl, beri2y o@%g(two R2 may form an oxo

or dioxo bridge together with the in dole ring to Which they are attached;

R'is H, 35 or is halo, WO 2007/006688°260 PCT/EP2006/063846 or is

-(CO)-R’, wherein R is: Cl-6-allcyl, -(£H2)"-NR'R", -(CH2), -NW'R" 55 or

6 membered heterocycloalkyl optior%\lly bstituted by Ci..6-alkyl, oris
Ci_6-alkyl or aryl, which are optionally 'supstituted by halo,

-0(C0)-C1-6-alkyl, or by --NH(CO)W, wherein Rd is Cl-6-alkyl optionally
substituted by halo 10 or nitro, or Rd is aryl or a 5 or 6 membered
hetercahyljonhich08 ppfidtatiyseibstit{isd by halosmitrepi@irGHalkyl drdicarboxylic
(i@ 0BiaM RAE0e AT A E QLT RRIR UGS Ay LAu & 08Ik OXY 28 mmol) 1-

two R4 may form an oxo or dioxo bridge together with the phenyl rlnlg to
%H?Eﬁilﬁé§=%*ﬁé‘i§t’€él&ﬂ86°mgX?*ﬂl%ﬁéliaﬂzw -pwature. Alter stirring for 45 min the

reaction mixture was concentrated in vacuo. The residual oil was redissolved in 26 ml dry

N.N-dimethylformamide and treated with 0.51 g (7.8 mmol) sodium azide. After stirring
for 1 h the reaction mixture was diluted with 200 ml tert-butyl methyl ether and washed
with 0.5 M aqueous sodium carbonate solution (2 x 50 ml). The combined agueous Jayers
were extracted with tert-butyl methyl ether (2 x 100 ml). The combined organic layers
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.

e) tert-Butvl 3-0x0-2.3-dihvdro-1'H-spirofisoindole-1. 4 -piperidine]-1'-carboxylate

O

NH

N
g

A solution of 1.60 g (3.91 mmol) 4-azidocarbonyl-4-(2-bromo-phenyl)-piperidine-1-
carboxyHc 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) ol 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

G °C. After quenching with 5 ml saturated aqueous ammonium chloride solution the



15 R6 is H or Cl-6-alkyl; R7 is H or -SO2-Re wherein Re is Cl-6-alkyl or

ws¥b-Bdsshalo, CN, NR'R", Cl-6-alkyl optionally substituted bys&NgBalg:Rs3846
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CI 6- alkoxy, Cr_6- alkoxy, Cl.6- haloalko:)’@8 C3-6- cycloalkyl

0)O-Cl.6-alk 0) NR'R" L6- aIk
ng > iR ﬁmr(% Ié' 2} bcﬁé ycl) rgqgh( IS mj g eﬁnﬁe(r:ec mbined organic
hgteroaryl whbrdinvitiebpheriyl mﬁ@ 0h6 dnembwesbmgte reafyleroibepisentrated in

ARtienaly Rubstivied, By, 0Rg0r O{I”ﬂ%e SHpsUULNYR) yerlpeipd rom the
group consisting of: halo, CN Cr_6-alkyl optlonally substituted by

or C| r-6-haloalkoxy, C3-6-cycloalkyl,
%B‘{é’)(@ %{fo G% %1165 %]é e , -C(0)-C1-6-alkyl, -S(0)2-Cl.6-alkyl,
-S O)2 NR R' W:ind R" are H CI 6 -alkyl, C-6-alkyl-NR'R"™,

K 1 =Cl-6-alkyl, -S(0O)2-Cl-6-alkyl or
-S(0)2 NR"'R' R" and k' are H or CI 6-alkyl; mislto6; 30 nis O to 4; as

by CN or, WO 2007/006688 261 PCT/gEP2066/063846 C16-alkoxy or, aryl
or, 5 or 6 membered heteroaryl or, sulfonylaryl or, 5 -(CH2),,,-R wherein
Rais C3 6-cycloalkyl, 5 or 6 membered-hterocycloalkyl, aryl, or 5 or 6
membered heteroaryl which are optionally substituted by one

To a solution of (.10 g (0.33 mmol) tert-butyl 3-ox0-2,3-dihydro-1'H-spiro[isoindole-
14" -piperidine}-1'-carboxylate in 3.3 ml dichloromethane were added 0.25 ml (3.3
mmol) trifluorcacetic acid al room temperature. After stirring for 4 h the reaction
mixture was diluted with 20 ml aqueous 1 M sodium hydroxide solution (20 ml) and
exiracted with ethyl acetate (3 x 50 ml). The combined organic layers were dried over
sodium sulfate and concentrated in vacuo to give the crude title compound (0.095 g) asa
light yellow solid.

MS m/e (%): 203 (M+H", 100).

o) 1'-[(6-Chloro- 1H-indol-3- v carbonvllspirofisoindole- 14 -piperidin]-3(2H)-one

NH

N
W°
Cl ﬁ

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 (038 mmol) I1-chloro-N,N2-trimethyl-
propenylamine at room temperature. After stirring for 1 h the reaction mixture was
concentrated in vacuo. The residue was redissolved in 2 mi dry N,N-dimethylformamide.
A solution of 0.062 g (0.31 mmol) spirofisoindole-1,4"-piperidin}-3(2H)}-one and 0.064
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or more substituents selected from the group consisting of: halo, CN,

& rbrabsybs C1-6-alkoxy, Ci_6-haloalkoxy, -C(O)O-C1-6-alkyl parehpbeid¥ls3s46
optionally substituted by halo, C-6-alkyl, 3-’6-haloalkyl or 10 C-6-alkoxy,

- --NR'R" ar, -(CH2)"-(CO)-Re, wherein R6 s arylor S.or6 . . i
B PR el 3 TS o Nt o R RAIOUERE e o oo
Cinpeadkyte ChBralkoxyg 0= CH2hE 2¢6¢ ke myl xtivenwytoxysohtdoriR inddyaqueous

E%Hﬂxﬁzn}?é}?&ﬁk%dﬁ,%%@&ﬂ%qggtpgﬁ}hﬁ{wmrﬂ&%ew%lﬁ dRANRIRWRIER ]BEYn1). The
are attached; R3is H or, halo ar, -(CO)-R, wherein R is Cl_6-alkyl, 5 or 6 _

FOGPRBEE QTR RN I BIIEh AT SiStitated by -8-ayiaarare hydrochloric
HEH2)a:NR'R'10k, 20 Gill6«akkybonaryl, which mate, apfiahalhesubsgiiiuteduifate and

%eé@ﬁ%%&@l\}%ﬁ@( y[!;h E‘Rl)éfé\l ﬁ&%@&%@ﬁﬂﬁ%ﬁi?ﬁg @&ﬁ%‘%@& ether, filtrated
optionally substituted by halo™ of nitro, or Rd is aryl' or a 5 or 6 merhbered
RatedaisA/InWATER Seivhtivnally supsaiidd H)Hato 2Arbagiighs irpmopolid with a
Gdcyhalosikyk. 26 Rdisianeves. more of H, halo, C1-6-alkyl or C1-6-alkoxy

or two R4 may form an oxo or dioxo bridge together with the phenyl ring

%g%\/%&&%g%%?ﬁuﬁ R"is H, C1-6-alkyl or aryl;, R6is H or

ched;
7isHor Sg’g} e wherein Re is C-6-alkyl or aryl; 30 R' and
R" are independently selected from H, C1-6-alkyl or -(CO)O-C-6-alkyl; m
islto6: n is 0 to 4; as well as pharm&EATHEH Acceptable salts thereof.
WO 2007/006688 262 PCT/EP2006/063846
2-{6-Chloro-3-[(3-0x0-2,3-dihydro-1"H-spiro[isoindole-1,4'-piperidin}-1"-yD)carbonyl]-

1H-indol-1-y1}-N-methylacetamide

O

NH

K(o

HN-_

To a solution of 0.35 g (0.13 mmol) 6-chloro-1-methylcarbamoylmetbyl-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'-tetramethyluroninm hexaflnorophosphate
in 2 ml dry N,N-dimethylformamide were added 0.029 g (0.14 mmol) spiro[isoindole-
14 -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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5. The compounds of formula (I-a) according to any one of claims 1 to 4:

whh@dm&sN RIN 3 R5 (1-a) R4 wherein the dotted line is eithefRibafogios3s46

double bond and RI to R6 are as definedi any one of claims [to 4. 5 6.
]\/&e rﬁp]g 4&‘1 %ff m (1 a) according to claim 5, wherein: the dotted
Ine’is eit 8 bond R'is H, or is Cl.6-alkyl optionally
substituted by CN, oris sulfonylaryl 10 or is -(CH2)m-Ra wherein Ra is:
OR', CN, NM", C3-6-cycloalkyl, 3 to 6 membered-heterocyeloalkyl, aryl
or 5 or 6 membered 15 heteroaryl which are optionally substituted by one
or more B, oris -(CH2)n (CO)-Re hxhereirCRe is: Cl_6-alkoxy, NR'R", 6
membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which

ﬁr? I %HQE%' lyrpubatiiuied) by 0ne 8 moigBarBe [FoPREiRE MO O eridine]
alo, alky!;

a) tert-Butyl 2.3-dihvdro-1'H-spiro[isoindole- 1.4 -piperidine] - 1'-carboxylate

To a solution of 0.20 g (0.66 mmol) tert-butyl 3-oxo0-2,3-dihydro- I'H-spiro[isoindole-
1.4'-piperidine]-1'-carboxylate in 6.6 ml toluene were added 0.33 ml (0.66 mmol) of a 2
M solution of borane dimethylsulfide complex in tetrahydrofuran. After stirring at reflux
for 5h 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 CIH

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 ml (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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R3is H, or is Cl.6-alkyl, or is -(CO)-R", wherein R is: 25 C16-alkyl WO

woRR7/00e688 263 PCT/EP2006/063846 -iCHZ)"-NR'R", R4 ipd% @9e00E/063846

more of H, halo, or CI 6-alkoxy optiona‘I@/S ubstituted by OH, or two R4

y form. an.qgxa or. dioxo bridge together, with the phenyl ring. to, which.
T B G e R Ao 10
b shiedtde dyense ¢ B alkéd Gt 8lakbxgll o sofdaloalkoxy,
C3.6-cycloalkyl, -C(0O)O-Cl.6-alkyl, -(CR'R")"-phenyl, wherein the phenyl
g Optiendlly 19shddtutEd typane or more substituent(s) selected from the
10 group consisting of: halo, Ci_6-alkyl optionally substituted by CN or
0240, L Eralkox Ry ANBR 366 bbb aligrh GHEAENR dol1 4" piperidine]
-C(0)-C1_6-alkyl, -S(0O)2-Cl.6-alkyl or OH; R™ and R/ are H Or
Cl-6-alkyl; mislto6; 15 nis O to 4; as well as pharmaceutically acceptable
salts thereof. 7. The compounds of for
wherein: the dotted line is either nil or's

To a solution of 0.10 g (0.51 mmol) 6-chloro-1H-indole-3-carboxylic acid in 5 ml
dichloromethane were added 0074 ml (0.56 mmol) I-chloro-N,N,2-trimethyl-
propenylamine at room temperature. The reaction mixture was concenirated in vacuo
after 1 h. The residue was redissolved in 2 ml dry N,N-dimethylformamide. A suspension
of 0.147 g (0.56 mmol) 2,3-dihydrospiro[isoindole-14'-piperidine] dihydrochloride and
0.285 ml {2.04 mmol) triethylamine in 2 ml dry N,N-dimethylformamide was added at
room temperature. After stisting 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 m) and brine (1 x 30 mi),
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;
249%) as an off-white solid.

MS m/e (%): 366 (M+H", 100).
Example 285

1'-{(6-Chloro-1H-indol-3-yhcarbonyl]-2-methyl-2,3-dihydrospiro[isoindole-1,4'-
piperidine}

a) tert-Butyl 2-methyvl-3-0x0-2.3-dihvdro-1'H-spiro[isoindole-1.4'-piperidine]-1'-
carboxylate




C1-6-alkoxy; 25 R2 is H or halo; R3 is H or Cl_6-alkyl; and W, Rs and R6

w@EHBdH ol 1 to 6; as well as pharmaceutically acceptable salig-themas 88546
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8. The compounds of formula (I-a) accorfiAg to claims 5 to 7, wherein said
compounds are selected from the group consi%ting of. I'-
[(1-benzyl-2-methyl-1 H-indol-3-yl RpryiEpirolindene-1,4'-piperidine] ;
I'-[(1-benzyl-2-methyl-IH-indol-3-yl nyIN&B-dihydrospiro[indene-l.,4'-
piperidine] ; 35 1'- [(1-benzyl-IH-indol-3xyT)earbonyl]
spiro[indene-1,4'-piperidine] ; WO 200 &. 264 PCT/EP2006/063846
1'- [(2-methyl-1 H-indol-3-yl)carbonyl] spirg[inden e- 1,4'-piperidine];
I'-[(6-chloro-IH-indol-3-yl)carbonyl]spiro @Lene-lA'-piperidine]; and
I'-[(6-chloro-IH-indol-3-yl)carbonyl]-2,3-dihydiospiro[indene-1,4'-piperidine].
9. The compounds of formula (I-b) accordi any one of claims 1 to 4:
R2OR' RN N 3 N-R (1-b) R4 5wherein R, R2, R3, R, R6 and R7 are
as defined in any one of claims 1 to 4. 10. The compounds of formula
llebnaschnding &6 OGlaiA § WhebeimMoi$ Hpios isGdetdkyhopiiamaliyii-3(2H)-one-1-

5:5{%%%{8 gcpcy tgjl\l—butyl ester in 10 ml N,N-dimethylformamide were added 0.054 g (1.1

mmol) sodivm hydride (50 % in oil) at room temperature. After stirring for 30 min 0.067

ml (1.1 mmol) iodomethane were added. The reaction mixture was quenched with water
after 1 h and extracted with tert-butyl methyl ether (2 x 100). The combined organic
layers were washed with water {2 x 50 ml) and brine (1 x 50 ml), dried over sodium
sulfate and concentrated in vacuo to give the title compound {0.32 g, 99%) as light yellow
solid. MS m/e (%): 317 (M+H", 21).

bl tert-Butvl 2-methvl-2,.3~dihvdro-1'H-spirofisoindole- 1.4 -piperidine]-1'-carboxvlate

To a solution of 0.10 g (0.32 mmol) tert-butyl 2-methyl-3-0x0-2,3-dihydro-1"H-
spirolisoindole-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'-pineridinel
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W&%@,ﬁ(—}géggﬂoalkyl, 3 to 6 membered-heterocycloalkyl, aryl or,

10 or is sulfonylaryl, or is -(CH2)m Ra wherein Ra is: OR’, CN, NR'R",
membered heteroaryl which are optionally3ubstituted by oneP(j%fi)r)r%:(?r'zé}()@:063846

or is -(CH2)"-(CO)-Rb, wherein Rb is: C_6-alkoxy, NR'R", 205 or 6
membered-heterocycloalkyl, aryl, 6. membered heteroaryl which

are optionally substituted by one @ e B; \R2 is one or more of H, halo,
Ci_6-alkyl; R3 is H, or is Ci-6-alkyl, 25 opts:(CO)-R", wherein R" is: WO
2007/006688 265 PCT/EP2006/06384 -alkyl -(CH2)"-NR'R", R is

is one or more of H, halo, or Ci.u-alkoxy~gptionally substituted by OH, or

two may form an oxo or dioxo bridge togéther with the phenyl ring to

which they are 5 attached; R6 is H; W is H or --SO2-Re wherein Re is
Blsob:atkyloo AT, B is3Raton N, 1&1- beral 3Aropiighal B diystitu fed syiciNsoindole-
9(%4%@6@5‘59?8{ : IQGQ'{%K e q&_]%@a}g}'il@:)@g, (;fﬁr%ﬁy(i!?aék%% M splution of

-C7.6-alkyl, -(CR'R™)"-phenyl, Wherelcp the 10 phenyl is optionally
Sydsethitetasrine gishanesups et Loikcten tromitnd hgrisigtion mixture was

consistingedfin vacuo. The residue was dissolved in 2 M aqueous sodium hydroxide

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-vDcarbonvil-2-methyl-2.3-dihvdrospirolisoindole-1.4'-
piperidinel

Q
Iz
z
o

To a solution of 0.040 g (0.20 mmol) 6-chloro-1H-indole-3-carboxylic acid in 3 mi
dichloromethane were added 0.03 ml (0.22 mmol) 1-chloro-NN ,2~ntriméthyl~
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-dimethyHormamide.
A solution of 0.041 g (0.20 mmol) 2-methyl-2,3-dihydrospirofisoindole- 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 mixtore was quenched with 1 M
aqueous sodium hydroxide solution (30 ml) and extracted with ethyl acetate (3 x 50 mb).
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



halo, C1.6-alkyl optionally substituted by CN or halo, C_6-alkoxy; R' and
w0 RibaneddssC1l 6-alkyl, Ci_6-alkyl-NR™R.', -C(O)-C1.6-alkyl, PCT/EP2006/063846
-S(0)2-Cl-6-alkyl or OH; R™ and R™ aré W or C1-6-alkyl; 15 mis|to 6; n

Lﬁ?&ﬁ&&g%ﬁwq%%ﬂﬂﬁém @W%%@J!Mé}%%ﬁl%ﬁl%%ﬁ!@&hﬁﬁ%&%@Bﬁf %] 23%) as

compounds of formula (I-b) according to claim 9 or 10, wherein: R1 is

an@brd it iR RHEFSI RO Aty b sPa 6 iébered heteroaryl
which are optionally substituted by one or more subsituents selected from

MHRergeddp): 86AStiG oft084lo, CN, C-6-alkyl, C-6-alkoxy, C_6-haloalkoxy,
-C(O)O-C1.6-alkyl and phenyl optionally substituted by halo, C1
6-haloalkyl or C1-6-alkoxy, 25 oris -(CH2)m-NR'R", or is
-(CH2)"-(CO)-R", wherein Re is aryl or 5 or 6 membered-heterocycloalkyl
which are optionally substituted by one or more B, or is -(CH2)"-(CO)-Re
wherein R" is NR'R", R2 is H or halo; R3 is H or C-6-alkyl; R4 is H or
halo; R6 is H; R' is H or -SO2-Re wherein Reis C1_6-alkyl or aryl; B is
halo, NH2, C1-6-alkyl optionally substituted by CN or C-6-alkoxy,
C'-6-alkoxy, 35 C1_6-haloalkoxy, C3.6-cycloalkyl, -C(O)O-C1-6-alkyl,
-(CR™R")"-phenyl, wherein WO 2007/006688 266 PCT/EP2006/063846
the phenyl is optionally substituted by one or more substituent(s) selected
from the group consisting of: halo, C1 6-alkyl optionally substituted by CN
or halo, Ci_6-alkoxy;



R', R" are independently selected from H or C1_6-alkyl; 5 mis Ito6; nis O
de&ﬁﬁﬁé@@l as pharmaceutically acceptable salts thereof. 12?6%?2006 1063846

compounds of formula (I-b) according to2ahy one of claims 9 to 11,

wherein said compounds are selected_from the group consisting of: 10

1'-[(1-henzyl-2-methyl-IH-indol-3-yl)carE8R]-1-(methylsulfonyl)-1,2-

dihydrospiro[in dole- 3,4'-piperidine]; 1'- {[6-chloro-

[-(3-fluorobenzoyl)-1H-indol-3-yl] carbon yl)-1,2- dihydrospiro[indole-

3,4'-piperidine] ; 1'-{[6-chloro-I-(2-fluorobenzoyl)-1H-indol-3-yl]carbon

yl)-1,2- 15 dilygspisefmbelend4-Ripauing);

1'-{[6-ch.loro-1-(3,5-difluorobenzoyl)-1H-indol-3-yl]carbonyl}-1,2-

dihydrospiro[indole-3,4'-piperidine] ;, 1'-

{[6-ch|oro-1-(2,3-diﬂuorobenzoyi)-lﬁ indgh3-yl] carbonyl }-1,2-

dihydrospiro[indole-3,4'-piperidine] ; 20

[]-1H-indol-3-yl}carbonyl)-1,2-
: @_’tﬂoro-S-(I,2-d(iﬂydro-1'H-spi

ro[indole-3,4'-piperidin] -I'-yteadsenyl)g

indol-l-yl]-1-(3,5-difluorophenyl)ethandne;

2-[6-chIoro-3-(1,2-dihydro-1'H-spiro[inﬁole-

3.4'-piperidin]-1'-ylearbonyl)-1H- 25

ﬁﬁlb%‘ﬂ!yl]-l-(s,4-difluorophenyl)ethanone;

2-[6sehriged-B«(h 2hdifytreid frepipe[ind¢ler3 &'- pipetdinl {gearbohyl)- 1H-

indol-I-yl]-1-(2-fluorophenyl)ethanone; 2-[6-chloro-3-(1,2-dihydro-i

I-I\spiro indoIeRq4'-piperidin]-I'- learbqQnyl)-IKs indol- J\

[-y 1] diethylethanamine; and B0 1'-§[6-¢hloro- | -(pyridin-Z-yhwiethyy)-

IH-i rbo}r{wl)-l,z- dihydtospir No_l_(_al-{73,4 -p iperidiniel. o
(a) (b) (c)
\//
R4 R4 Rtl
6
- NN NN
O 5
R 0O NH
(d) {e) (B
R4 R4 R4

(2) (h)




13. The compounds of formula (I-c) according to any one of claims Ito 4:

WO ROKRO06688 267 PCT/EPZOO6/OG§§46 RZ O N RIX OpGrafiz0)6/063846
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Wherein RI to R4 are as defined in any of claims 1 to 4. 14. The

YRdleyl6) AREGHING 0 iRl 3myherein Riis H, 5oris

Gl.6- aI I optlona y substituted by CN, or is aryl, 5 of 6 membered

Fhdserodyl or sulfonylaryl which are optionally substituted by one or more

B, or lsostLtZI)gl,aR&lvrsbarﬁimB%&uQ&al@@N NR'R" C3-6-cycloalkyl,

4t07 member roec ékg‘!ﬁgr@/ r0§_ gr %red hetero
which ate o sﬁ% y one or morle 5fs e&ﬁf)rn ? %%/nﬁby
wherein Rb isthSl@!t@i@U(@W,ONRW Bato7 membered -heterocycloalkyl,

aryl, or .q¢ 6 e 6\3 Mbreechbrigrpagyl which are optionally substituted by
one or more of Rl and R3 together with the indole ring to which they

are attach&8form a 5 or 20 6 membered heterocycloalkyl which can be
substitute@®By, =0; R2 is one or more of H, halo, CI_6-alkyl optionally
substitute%ﬁngNR"'R"', C 6-
Cse-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 -(CHz),-(SO,)-R?, wherein R® is:
Cr.g-alkyl,
Ci.¢-alkoxy,
Cas-cycloalkyl,
(CHa)m-NRIRY,
NRIR,
Cs.¢-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)0-Cy6-
alkyl or Cy4-alkyl;

R*is  oneor more of H, OH, halo, CN, nitro, Cy.¢alkyl optionally substituted by —

NR¥RY, Cr¢-alkoxy, -O~-CH-Cs ¢-alkenyl, benzyloxy,
or two R® may form an oxo or dioxo bridge together with the indole ring to.
which they are attached;

Ris  H,

or is halo,
or 1s -(CO)-R°, wherein R is:

Crs-alkyl,

-(CH2)»-NRR',

~(CHy),-NR"R",

5 or 6 membered heterocycloalkyl optionally substituted by Cy¢-alkyl,
or 18 Cy¢-alkyl or aryl, which are optionally substituted by

halo,
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wR ZANZQO6688 268 PCTIEP2006/063846 C-6-alkyl -(CH2):NRH

alkoxy; R3 is H, or is C-6-alkyl, 25 or is halo, oris -(CO)-R", wherein R’ is:

. 106/063846
-(CH,),,-NR ...R;" 5 or 6 membered hetedéycloalkyl optionally substitute

by Ci_6-alkyl; 4 is one or more of H, halo, or C_6-alkoxy optionally
substituted b)i%&t@f@\réﬁ}ﬁy}may form an oxo or dioxo bridge together

with the pheny fixyg-NHrEIORRN eyhareinarfaisied;- Blisl baldo NHR s Bis6:adkyby halo
optionally subsfityted by, @N O Gl 8-alkaxy, G2:0-aK0N arvt. whic
Ci_6-ha|oa|koxy,v'C§ ’6-cycI<15a |,°fr(:§o O-Cz%-a?ﬂ%ll, ?él%)ﬂ\XIVWhﬁﬂE%rﬁl
wherein 10 tH® Bt R btBiedIRySipatidted by omkborfore haloalkyl;
rabstituenite) selested fIoMa B ouREANES NI NaRiok iBaliWsiituted by OH,
optionally substituted by CN or halo, Ci_6-alkoxy; R and R" are H, .
ok AR FEOyOLETE PR R i gy ring to
C-6-alkykhsfdh2yareatbaiicdS(0)2- NR™R' 15 R™ and RW' are H or

R11-6-alkyky rris Lipyo,Pds/Q to 4; as well as pharmaceutically acceptable
%@Its thereof. 15. compounds of formula (I-c) according to claim 13 or

Th
4, whetef €afd-6MH8unds are selected from the group consisting of:
R{(1-beriyi 2rasthy R Wiiadol-BSyk) Carbolkyl]«6-ahloro-3H-spiro[2-benzofur

8- 4-piperidipl-3;9men;

X is CH, or C=0;

Bis halo, CN, NR'R", C 1-6-alkyl optionally substituted by CN, halo or C;.¢-alkoxy,
Cie-alkoxy, Ci.¢-haloalkoxy, Css-cycloalkyl, -C(O)YO-Cs.6-alkyl, -C(O) NR'R?, -
C(0)-Crg-alkyl, -S(0)2-Cre-alkyl, -S(O)- NRR? (CRUR™),-phenyl, or
(CRUR™,-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!!, Ci.¢-alkyl optionally substituted by CN, halo or Cy.¢
alkoxy, Cis-alkoxy, Cys-haloalkoxy, Cs¢-cycloalkyl, -C(O)O-Cq.¢-alkyl, -
C(O)-NRR", -C(0)-Cyg-alkyl, -S(0)2-Cys-alkyl, -S(0)2- NRRY;

R'and R" are H, Cy.¢-alkyl, Cpe-alkyl-NRURY, -(CO)O-Cy.¢-alkyl, -C(0)-NR¥RY, .C(0)-
Cy6-alkyl, -5(0)2-Cyg-alkyl, -S(0)p- NR™R™ or OH;

R and R™ are H or Cy.¢-alkyl;

m 1s1to6;

n isOto 4;

as well as pharmaceutically acceptable salts thereof.

2. Compounds of the general formula (1) according to claim 1, wherein

Adis selected from (a), (b), (¢), (d), {e), (D, (g) or (h) and wherein
R'is M,

or 18 Cy.g-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 -(CH2) p-R* wherein R® is:
OR,



I'-[ (1-benzyl-2-methyl-

wdBopeekgy! carbonyl]-4-fluoro-3H-spiro[2-benzofuran- 14'-pipeHdinbeo/oe3sas
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20

30

-3-one; 1-[(1-ben iyl-2-methyl-IH-indol-32§Bcarbonyl] -6-methoxy-3H-Spiro

[2- henzofuran-1,4'-piperidin]-3-one; 1'-[(1-ben zyl-2-methyl-

IH-indol-3-yf)carbonyl]-5-methoxy-3H-Spiro [2-

benzofuraiN® Bpiperidin]-3-one; 1'-[(1-ben zyl-2-methyl-

QHA'InSingig?%C%S%?]@Qﬂ@m)o'f(ﬁ%l,ﬁlﬂ%pér@1[@&'9%%91%!{@{@& ﬁ%l or 5 or 6 membered

I[(6-chloro-IH-indSHSAMEaMIEHY ALe PREsR AL BEhs SRIEdRY orsiperrtinBs-

one;  oris -(CHyp-(CO)-R” or -(CH2)5-(SO2)-R”, wherein R is:

1'-[(6-ch|or8-lH-'ﬂgdol-B-yl)carbonyI]-5-f|uoro-3H-spiro[2-benzofuran-1,4'-

L 6-atkOXYy,

nperldln]-:a-éﬁiel,i

I-[(1-benzy&nethyl-IH-indol-3-yl)carbonyl]-5-fluoro-3H-spiro[2-benzofura

n- 1,4-pipegigini 396 W0, 20R7/Q06688 269 RE IGRAACEI06384B croaryiwhich

6-chloro-3-[(5-fluqro-3_¢oxo]-1l1 3H-SPH‘% -benzofuran-1,4'-piperidin]-1'

ylcarbonyl] -N, KEGRERRA R SHIERS: BTSRRI Ert-buty!

(2-[((6-chl 3t baB ] (B> flugrtrd-exidr 1 jBHesprio Pub evtddfutany-did k pigeddingn a 5 or

- I"yl)earbopyl} -Hﬂa&%—&-ﬂi& e Aminal e e thleartam &gy o-c,

5 6-ch|oro-N,l}\I-%ieth [-3- (g-f ugro-??[-gg(o-l'H,3H?sp}%r%[2-benzofg£2n-1§{ JO-Cas

piperidin]-1'A8dabbmyitsdindole-2-earboxamide; o

R™{{6-chlarar2ripipesicin-Oitlaarkony)-Aittingab3-yi sashanydd by -NRYRY, C\e-

}-5-f|uor2<ﬂk%H spiro[2-benzofuran-1,4'-piperidin]-3-one;

1'-[(1-benzy}f-3§-methyl- IH-indol-3-yl)carbonyl] -7H-spiro[furo [3,4- 10

R{153]bdAzodioxole-5,4'-piperidin]-7-one:

3-{6-chlgrqs3:i(3-0xo-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-I'-yl)carbon

yl]- 1H-indo|-l-§2)o{ anenitrile; {6-chloro-3-[(3-ox0-1'H,3H-sp

iro[2-be A SFL et 2 BIBEIFNT 15y I)carbon yi-

Cl_s—alkyl

-(CHy),-NR'R”,

‘(CHZ)H‘NRiiiRiv,

5 or 6 membered heterocycloalkyl optionally substituted by Ci.g-alkyl,
or is Cy.e-alkyl or aryl, which are optionally substituted by halo,

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

R%is H or aryl;

Réis H:

R’ is H or -SO»-R® wherein R is Cy.¢-alkyl or aryl;

R? is H or Cyg-alkyl;

X is CH; or C=0:

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

halo, Cy_¢-alkyl optionally substituted by CN or halo, Cy.¢-alkoxy;



1H-indol-1-yl}acetonitrile; 15 1'-[(I-ben zyl-2-methyl-1H-indol-3-yl)carbonyl]

wo@é@,}ag&@xyethoxy) -3H-spiro[2- benzofuran-1,4'-piperidin]- 39%%1}2006/063846
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1'-[(1-benzyl-2- methyl -IH-indol-3-yl)carbényj-3H-spiro[2-benzofuran-1,4'-

el agng: 1- (1 pchlorg LG o tluggﬁiﬁ LN R, -c(0)-

1'-{[6- crmr@du@iwﬂugmmm}kgyk)rmmdor\mw&’amamyl} 3H-spiro[2-

enzofuran-1 Q(leenqll&-{s one; 1'- {[6-chloro-
-(3,5- dl%uoro{)enzyl 1H %ndol 3-yl]carbonyl}-3H-spiro[2- benzofuran-

M4"-pipdfidi B-one; 25 1"
{{6-chlorg-{34luorobenzyl)-1H-indol-3-ylJcarbonyl}-3H-spiro[2-benzofuran

- 1%1% Ldlrlq %30 Mi}é@ ch qbpcsl St(}%% fluactrophenyl) -2-oxoethyl]-1H-in

Iro enzo uran- piperidin]-3-one;
I'-({6- chloro I -[2-(2,5-difluorophenyl)-2-oxoethyl] - IH-indol-3-yl
}carbonyl)-3H- 30 spiro[2-benzofuran-1,4'-piperidin]-3-one; 1'- ([6-chloro-
-3, 5'Kiif|UC(E@bﬁﬂﬂMﬂ}ﬂ'dﬂﬂﬁ%&rﬁ)&li@%ﬂ@ﬁy{}fﬁ Henehdblto claim 1 or 2,
enzo ura eridin]-3-one;
Tﬁjﬁé t%oro- - uf(LJ?o %}%zl)r/ -1 |ﬁ§]ocfuopg c)ér%%h((’) (d) and (e); and
ﬁ 15-fludte-3H-spiro[2- benzofuran- 1,4'- plperldln] -3-one; 35

I'-({6-chlgrasldtZ:(nteromhenysdaxeethyl) +H;indol-3-yl}carbonyl)-5-
fluoro-3H-spiro[2- ben ofuran-1,4'-piperidin]-3-one; WO FOO? 006688
270PCTHE BF %1'3 E{g:mbeied hcieioaiyl or sulfonylaryl which are optionally

5-bromo-1'-{[Gudisdna<lt {3, brdiftuonabeBzyl)-1H-indol-3-yllcarbonyl ]-3H

spio (2 heqzotyg L spioeidipl 3-one;

5-bromo-1' oro-1-(3- Iuorobeezyl) 1H-indol-3-yl] carbonyl
}-311-spiro[2-penzofuran-1,4"-piperidin]-3-one;

OR,,
NRR.
Cig-cycloalkyl, 4 to 7 membered-heterocycloalkyl, arvl, or 5 or 6 mernbered
heteroaryl which are optionally substituted by one or more B,
or is -(CH2)u-(CO)-R® or -(CH2),-(S02)-R®, wherein R” is:
Cis-alkyl,
Cie-alkoxy,
Cy¢-cycloalkyl,
(CHy)-NRIR,
NRIR,
Cs g-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 heterocycloalky!l which can be substituted by (CO);
R%is one or more of H, OH, halo, CN, nitro, Cy.¢-alkyl optionally substituted by —
NR"R", C\.¢-alkoxy, -O-CH,-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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5 5-bromo-1'-({6-chloro-I-[2-(3-fluorophenyl)-2-oxoethyl]-1H-indol-3-

WqI%ﬁ?gg{‘}();(ﬁg#;ﬁ;)-3H-spiro[2-benzofuran-1,4'-piperidin]—S’»-one; p T/.E‘Pﬁ)_ (3846

oro-1-[2-(2-fluorophenyl)-2-oxo&thyl]-1H-indol-3-yl)carbony
spiro[2-benzofuran-1,4"-piperidin]-3-one; 1'-(
{6-chlor8tES[2 (8 1 RifBrsERENYH-2-oxoethyl] -1H-indol-3-yl
}carbonyl)-3He 10:8pito[2-benzofuran-1.,4'-piperidin]-3-one;
1'-{[6-chloro-1-(3-fluo nyl)-IH-indol-3-yl]carbonyl)-3H-spiro[2-
benzoiuran-lfﬁ%{éjéﬁ#]%%’-one; 1'{
[6-chloro-1-(2-6Xd«2-pgerRiin-1-ylethyl)-I H-indol-3-yI] carbonyl)-3H-

spiro[2-benzofuian v ¢hrRiP&l i 3908 ks optionally substituicd by C.-alkyl,
1'-{[6-chloro-1-(2-marpholin-4-y|-2-oxoethyl)-1H-indg -3_—yl]garbonyﬁ-3H-
spiro[2-BERYbRiF A - Hiflenidic] 4r5qgtionally substituted by
2-{6-chloro-34¢3s0x0-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-I'-yl)carbon

yl]- 1H-indol-I- @U\I@lm thyfacetamide;

2-{6-chloro-3-[ 3-0x3—1"Ff§H}%biro[2-bengofuran-l,4'-piperidin]-l‘-yl)carbo

nyi]- 20 1 H -iﬁrcpb@ﬁM@%-”ﬂ?@fﬁl?I&é‘t%éhﬁgﬁy} optionally substituted by halo
1'-{[6-chloro-l ofpinasidini-Weaybenyli-dHsindaltyicacheoyi}i 3khspiralz-
benzofuran- 1,4-piperidin] -3-one; . . ) ) _

ot buty(6-cH SO oK MR s A GsoL 4 e
ﬁﬂcarbohy}pﬁ-@imlclgy]}éc@aategzgalkyi or Cy¢-alkoxy or two R" may form an oxo

i:-[(6-Chégr&&d;&%@@%&&ééﬂié”@%?ﬁb@kﬂ%@ﬁ%‘lg%‘ wRiRldrbeneofurand,
f‘i[?é?sr:i%%-gb;%ﬁlﬁfﬁmdﬁindol-3-yl)carbonyl]-5-fluoro-3H-spiro[2-
Bénzofutah- b4 pipgkidin]-3-one; 1'-({6-chloro-I-|

@‘meF“Y% %9i_%égyﬁmuﬁ%@élﬁ]ﬁ"fg@?':ﬁkyﬂs?@g%ﬂy')'5'f'UOVO' 30
3H-spiro[2-benzofuran-1,4'-piperi m]-%-o e; _

B0 cA0. LT SR ofyricHk LD e @i gIN. halo or Cr.-alkoxy.
}carbonyt)-p-Alkexo-GH-apitRRenzefuranckivipraidin]-8rQnakyl, -C(O) NRR”, -
C(0)-Cy.¢-alkyl, -S(0),-Crg-alkyl, -S(O)a- NR'RY, (CRMR™),-phenyl, or

(CRR™),-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'RY, C.¢-alkyl optionaily sabstituted by CN or € ¢-alkoxy,
Ci¢-alkoxy, Cy.g-haloalkoxy, Cas-cycloalkyl, -C(O)O-Cys-alkyl, -C(O)-
NRRY, -C(0)-Cy g-alkyl, -S(0)2-Cy6-alkyl, - O0)p- NR'RY,
R'and R are H, C) ¢-alkyl, Cy.¢-alkyl-NR'R", -(COYO-Cy.¢-alkyl, -C(O)-NRRY, -C(0)-
Crealkyl, -S(0)2-C¢-alkyl or -S(O),- NR¥RY;
R" and R™ are H or Cy¢-alkyl;
m is1to6;
n isOto 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  Hor,

Cy.s-alkyl optionally substituted by CN or,



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

wdGapRnyhsp-fluoro-3H-spiro [2-benzofuran-1,4'-piperidin]-3-0BexA%dons/063846
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{[6-chloro-I-(pyridin-4-ylmethyl)-1H-indok8lyi] carbony! }-5-fluoro-3H-
spiro[2-benzofuran-1,4'-piperidin]-3-one; WO 2007/006688 271
PCT/EP2b06/0838%06 1'{
[6-chlorerit(2spyridin-4-ylethyl)-1H-indol-3-yl]carbonyl}-5-fluoro-3H
spiro[2-Benzpfian-Ai-pigtdiolG-one; ,
1'-{[6-chloro-1-(pyridin-4-ylrnethyl)-1H-indol-3-yllcarbonyl }-3H-spiro[2-
benzofutaHe i iBEridin1-3-one: 5 1
1[6-chlor0=H{ Ry ax0~2:pyssiali R72:y | €ty ydidaiiRgin] 839 6 membered-heterocycloalkyl,
carbonyl}-5-fluoro-3H- spiral2:henzpfuran-1.4'-piperidin]-3-one, _—_—
b cHloro T o R S spsciuted by one
H-indol-3- ©r more substituents selected from the group consisting of:
yl]C{:Frb%rllyl)-S-fé%@r%-@m%irp%kblﬁnzgtuéﬁfwx};%min%@m%b@rt%O)o-cl_é-anqd
1'-{[6-chloro-1-(pyrjdin-2-ylmethyl)-1H-indol-3-yl]lcarbonyl}-5-fluqro;3H- 10
spiro[2-benz ofuféﬁl@ﬁf:g Ipt)é)r?mﬁ/ by 3HE1t1tutex !)yahd%,&fs-a{gﬁ,%lﬁ a][oalkyl or
2-{6-chloro-3-[(B-flucrb«8s0x0-1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-
yI)c:arbo_rb@}:[]j ,'-im”-'&ij, }-N,N-dimethylacetarnide;
1'-({6-chloro- -TZ- dimethylamino)ethyl]-1H-indol-3-yl)carbon
yl)-5-fluck&i3re-§6BR bahssritdh- 1 AT iiending-Bignaery-heterocycloalkyl,
R*{[6-chiorook (ayidin-8: Hmethy)- Hdn dols 3kt arh eyl 3H-SpiR-C, ¢-alkenyl,
benzofuran- 1.4'-piperidink-3-one: 1'- . . , . .
(6-chior s S BT Gt g o snsomies Rastemiyith the indote
spiro[2-BéveAeraarbtespipetitisielone; 1'- {[6-chloro- |
Hbwimidinsg-ylmethyl)- IH-indol-3-yl] carbonyl }-5-fluoro-3H- 20
spiro[Z-%%\zofuran-l,4'-piperidin]-3-one; 3-
{6-chloro- 9[831fluoro-3-oxo-1'H,3H-spiro[2-benzofuran-1,4'-piperidin] -1'-
yl)carborfl> R vdotedisy Rfpisdpaneliiytile oteftsheitybered heterocycloalkyl optionally
{6-chloro-3-[(3fiiprardaaact HadtishirRiashearaiurRick 4 or,
Cy.¢-alkyl or aryl, which are optionally substituted by:

-O(COY-Crg-alkyl,

or by ~NH(CO)R’, wherein R? is C,.¢-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, Cy.¢-alkyl or Cy.¢-haloalkyl,
R is one or more of H, halo, Cy_¢-alkyl or Ci¢-alkoxy or two R may form an oxo

or dioxo bridge together with the phenyl ring to which they are attached;

& is H, Cy.¢-alkyl or aryl;
R® is H or Cy.e-alkyl;
R’ is H or -SO,-R® wherein R® is Cy.¢-alkyl or aryl;
R’ and R” are independently selected from H, C; s-alkyl or -(CO)YO-C; ¢-alkyl;
m is1to6;
n isOto4;

as well as pharmaceutically acceptable salts thereof.



piperidin]-1'-yl)carbonyl]-IH-indol-1-yl}acetate; 25

W&;&[ﬁ;&t@g@ I-(2-morpholin-4-yl-2-oxoethyl)-1H-indol-3- yl]Ca”%Qf’r/Emm}s/o(ss%
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yi}-5- quoro 3H- sp|r0[2 -benzofuran-1,4'-pipéridin] -3-one;

N o AR QR ke e R

1'-({6- chloro |- [(5 methyllsoxazol -3-yl) methyl] -1H-in do]-3-yl }carbonyl)-5-
30 fluoro-3H-spiro[2-béd ofuran 1,4'-piperidin]-3-one;
1'-({6-chloro-I-[2-(4-metpsfipiperazin-1-yl)-2-oxoethyl]-1H-indol-3-yl
}carbonyl) 5-fluoro-3H-gp benzqﬁuran -1,4'- plperldln] -3- -one;
I'-{[6-chloro-]-(pyridin-2-
benzofuran- 1,4'-piperidin]t
[(5-cyclopropyl-2-methyl-k3-ox@ zoI-4-y ) 1] - IH-indol-3- yI
}carbonyl)-5-fluoro-3Hspir o[2-hénzofura ‘ gridipf -3-one; WO
2007/006688 272 PCT/EP2006/063846
1'-({6-chloro-I-[(1-methyl-IH-imidazol-5-yl)methyl[I -|nddl~€9 -yl }carbonyl)-5
fluoro-3H- splro[2 benzofuran-1,4'- plperldm] ‘3 onge:;

quoro 3H-spiro[2- benzofuran 1, 4' plperldln] -3-one; 5 1'-({6-chloro- I-[
(1,5-dimethyl- | H -pyrazol- 3-yi) m ethyl] - 1R/ -in dol-3- -yl)carbonyl)
5-fluoro-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one;

M{Beoh idnrod: (8, Hidi metﬁmrgvkaz@dbyl)im bmyl]anﬂl&qdolli%alc as defined in any

earberyhia-1figoro-3H-spiro[2-benzofuran-1,4'-piperidin]-3-one;
1'-({6-chloro-I-[(2,5-dimethyl-l,3-oxazol-4-yl)methyl] -11-1-indol-3-yl

)car, - 105f|uo b nzofu n-1,4'- din]-3-one; 1'-(
oo R L 2 BB ET Yo D o-fuoro-
8r4-dpirod[Privdmeisheran! hna gipebidihprdione; 1'-(
{6-chloro-I-[(3-fluorooxetan-3-yl)methyl]-1H-in doI 3-yl}carbonyl)-3H-

spiro[2-ignzofuran-1,4'-piperidin]-3-one;
or is Ci.¢-alkyl optionally substituted by CN,
or 18 sulfonylaryl,
or i8 -(CHy)-R* wherein R® is:
OR,,
CN,
NRRY.
Ca.s-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
ot is -(CHz),-(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, Cy.¢-alkyl;
R'is H,
or is Cy.e-alkyl,
or is -(CO)-R", wherein R is:

Cy.ealkyl
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15 1'-[(6-chloro-I-{[1-(methoxymethyl)-cyclopropyl]methyi}-1H-indol-3-

I -5-fluoro-3H-spiro[2-benzofuran - 1,4'-piperidin]
W%( Q?gf}cﬁﬁ b 31?89&1*2 053846

0-3-[(5-fluoro-3-oxo-1'H,3H-spif3[2-benzofuran-1,4"-piperidi
yl)carbonyl]- 1H indol- tlﬁl methyl)cyclopropyl] acetonitrile;
I'-[(6-chloro- 1- methyl)-cyclopropyl]methyl)-1H-indol-3- 20
Rﬁ@arborﬁ;ﬁh@kﬂrﬁﬁ@[ﬁfﬂﬁﬂm@ﬁﬁml Aa-lptp@r kﬁtbﬂbﬁaﬂ@%ubsututed by OH, or two R

[1-({6- C‘H%{T I%_%'gl ﬁi 1 M (%oxgqlroi Pfura tflc ﬂpcn 11A-g1£6 which they are

yl)carbon }methy)c opy ace tonit
1'-({6-chigsieda- (tetrahydro -2H-pyran- 4 -yl)ethyl]-1H-indol-3-yl}carbonyl)-
ﬁf‘flgoro -AH-spiro[2-benzofuran-1,4'-piperidin]-3-one hydrochloride; 25
éy—ﬁ ro-1-[2-(tetrahydro-2H-pyran-4-yl)ethyl]-1H-indol-3-yl}carbonyl)-
spir 2-benzofuran- 1,4'- -piperidin] -3-one; tert-butyl
B-{{6-chlorty-3-T6 Fluordk g orbot M| g ks pitofRoenZdfunair§; dlkoxy, Cis-alkoxy, Ci.

piperidin]-LayhearRony, % -Leingolr Ly @}m%m')ma[@bw&ﬁ"k@ UL s d@t%hmem the

tert-butyl2-({6-chlora-3-[(3-oxo-I'H,3H-spiro[2- benzofuran-1 A
30 yl)camtitsiyh 4 PRHRGNY- ?fﬁﬁé‘mﬁﬁrﬁb%ﬁdﬁ%@%%&?%}&% Fieiceil from the
I'-{[6- chlgredp(mr@hQime?_ ylmethyl) 1H- |ndoI 3- yI]carbonyI} -5- quoro-3H-

spiro[2- benzoflé 8”@1 4 dﬁ’{ er| Jh?q (}{QF(g%h &1 d]lfgﬂ‘ alko

1'-{[6-chloro-I- morp oI|n- - met carbon rro :

BetiydRirare 44@&@?@&]43 @ﬁglﬁyar&mda@) @5 s-alkyl, S O)2~C1 & alkyl or OH:

&J{ml@mn% [§2faQroaBopxo-1'H,3H-spiro[2-benzofuran -1,4'-piperidin]-I'-
arbony] 1H-in dol-I-yl }Jacetamide; WO 2007/006688 273
T/IEPY006/663846

2-{6-chlosd-8>[#5-fluoro-3-oxo-I'H,3H-spiro[2-benzofuran-1,4'"-piperidin]-1'-

Yo GRipRM A ddeliy L s methylacetamide: 1-

{[6-chloro-1- (2 oxo -2- plperazm -1- erthyI) 1H-indol-3-yl] carbonyl}- 5-

oo SiesBigR Semaan bt pe s e Sl

the dotted line is elther nil or a double bond;

R'is H,

or i8 -(CH2)p-R* wherein R® is aryl which is optionally substituted by one or
more substituents selected from the group consisting of:

halo, CN, Cyg-akkyl, Ci¢-alkoxy, Cis-haloatkoxy, -C(OYO-C.¢-alkyl
and phenyl optionally substituted by halo, Cy.¢-alkyl, Cis-haloalkyl or
Cr.s-alkoxy;

R*is H or halo;

R’is Hor Cis-alkyl; and

R, 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;

I'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]spiro{indene- 1,4 -piperidine],

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

1'-f{1-benzyl-1H-indol-3-yl)carbonyl]spiro[indene- 1,4'-piperidine];
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benzofuran-1,4'-piperidin]-3-one; 1'- if 1-(3,5-difluorobenzyl)-1H-indol-3-yl]

W@%@g@ygg@H-spiro [2-benzofuran-1,4'- piperidin]-3-one; PCT/EP2006/063846

N,N-diethyl-2-{3-[(3-0x0-1'H,3H-spiro[2-B&hzofuran-1,4"-piperidin]-1'- 10

yl)carhonyl]-1H-indol-I-yllacetamide; and 2- . e

10 by TN Bl o 008 ot BERIhGr bt TSI 1
yl)carbelipichletdinddtiadel3Niedimetiiipcefandice- 18.-Phendimgoands
of formyla (- 6ording, i amny.. claims . A LN NSO RS 4100
RS () R L e L o B e i Dyg el
4. 17. The compounds of formula (I-d) according to claim 16, wherein R’

is H, 8r is Ghe6atkyboptiordiysubstithieetby G ROzop isnaryl,don 6l to 4:
membered heteroaryl or sulfonylaryl which are optionally substituted by
one or more B, or iRQ(CHZ),,,-Ra wherein Rais: OR', CN, 25 NR'R",

(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 [ormula (I-b) according to claim 9, wherein
R'is  H,
or is Cy.e-alkyl optionally substituted by CN,
or 1s sulfonylaryl,
or is -(CH2)m-R"* wherein R" is:
OR,
CN,
NRIRY,
Csyg-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl or 5 or 6 membered
heteroaryl which are opticnally substituted by one or more B,
or is -(CH2),-(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;
R%is one or more of H, halo, Cy.¢-alkyl;
R'is H
or 1s Cre-alkyl,
or is -(CO)-R®, wherein R is;

?



WO 2007/006688 274 PCT/PP2006/063846 C3-6-cycloalkyl, 3 to 7

wonamheEgssheterocycloalkyl, aryl, or 5 or 6 membered heterogry WGk 063846
are optionally substituted by one or moré®,- or is -(CH2), (CO)-R6

wherein R" is; Cl raI}coxy, 5 NR'R", 4 to 7 membered-heterocycloalkyl,
aryl, or 5 or 6%’1’@7‘% gred, heteroaryl which are optionally substituted by
one or more B{GHR;&¥Y'R3 together with the indole ring to which they are

ttached.form, r, B¢ r et I i 0 - 4
R R RS

halo, CIIBEIRYVIM SLambHP*Rer 1499 [oeid e g kg PBpigl fooorvhich they are
5 whereinaRadaddi_6-alkyl, or -(CH2)"-NR'R'; 15 R4 is one or more of H,

ﬁagg, o:jﬁ,j-G-alkoxy optionally substituted by OH, or two R4 may form an

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

Bttacheds R®1s-FlurRiryhgdis Kals, Nis2!al 6makyk: optionally substituted

BYCN or 4id, 6ralkoxyafel Gralkaxly 2B&Giub-halpatkaxycC3absyslealkikoxy, C;.

_C(O)O_Clléa%a?él’ -(GR™R™)"-ph n)‘glj herejn the phenylis;optionall L
b NEof e S A SCIBEE Ry A GrouRF ot wherein he
10 consistingofyhalop@in dlalkyh wptizddily substitated iy ENarthalsslected from the
C.6-alkaxyy 'g%ﬂgiﬁlfl%@:"" C1_6-alkyl, C1-6-alkyl-NR"R", -(CO)O-C
6-alkyl, -C(O)-NR'R", - &C))é 25 Ci_6-alkyl, -S(0)2-C 6-alkyl, -S(0)2-
NR'R" or OHR®-&ric RFARP HOBRRYSUGSEikYEd RviSider halo. Cree-alkoxy;
R'and R" are H, Cy g-alkyl, C; ¢-alkyl-NR"R", -C(0)-Cy ¢-alkyl, -S(0)2-C;_g-alkyl or OH;
RY and RY are H or Cr¢-alkyl;
15 m is 110 6;
n 1is0to 4;

as well as pharmaceutically acceptable salts thereof.

11.  The compounds of formula (I-b) according to claim 9 or 10, wherein:
R' isH,

2  oris -(CH)m-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, Cy¢-alkyl, Cig-alkoxy, Cye-haloalkoxy, -C(0)0O-C¢-alkyl
and phenyl optionally substituted by halo, C, ¢-haloalkyl or C; ¢-alkoxy,

25 or is -(CHy) - NR'RY,

or is -(CHz),-(CO)-R®, wherein R isaryl or 5 or 6 membered-heterocycloalkyl
which are optionally substituted by one or more B,
or is - (CHy)a-(CO)-R® wherein R® is NR'RY,
R? is H or halo;
w R? is H or Cy¢-alkyl;
R? is H or halo;
R’ is H;
R’ is H or -SO2-R® wherein R® is Cy¢-alkyl or aryl;
Bis halo, NH,, Cy¢-alkyl optionally substituted by CN or Ci.¢-alkoxy, Cy¢-alkoxy,
35 Cr.e-haloalkoxy, Cs.¢-cycloalkyl, -C(0)O-C s-alkyl, -(CR"R™),-phenyl, wherein



nis O to 4; as well as pharmaceutically acceptable salts thereof. 30 18.

wolhgareunds of formula (1-d) according to claim 16 or 17, pérekginns@idssas
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compounds are selected from the grOUp2 gnsisting of I'-[(l
-benzyl-2-methyl-IH-indol-3-yl)carbonyll:3H-spiro[2-benzofuran-1.4"- . .
oo N P D b 1A e g ) seected rom
-6-chlorth8graugpine §Btbenelbfuran- 1,4'-piperidine]; WO 2007/006688 275
PCT/ EPZOO%QQ}?%Q" alkyl optionally substituted by CN or halo, C,.¢-alkoxy;
L‘-gg-me_th [-IH-indql-3- I{carbpnyl-3I-I{;qs;plr%benzofwan-l,4'-p|per|d|ne]
R [ REH Uﬁ‘%%ﬂﬁ‘?iﬁlﬁ%&é?ﬂé-%% b&RSH-spiro[2-benzofuran
nljd'- pipeddine]; 1.- {[2-methyl-I-(phenylsulfonyl)-IH-indol-3-yl] carbonyl
%—%H-spir 2@é_benzofuran-1,4'-piperidine]; F-
[1-(cyclohexylmethyl)-2-methyl- IH-indoI-3-yI’! carbonyl }-3H-spiro[2-
Hew ﬁlﬁmm&‘ﬁﬁba‘?ﬁﬂﬁéfc@lﬂble salts thereol.
1-(3-fluorobenzyl)-2-methyl-1H-idol-3-ylcarbonyl}-3H-spiro[2- benzofuran-
1,4'-piperidihedifipbuEdsméfbyh i 2Ktrificocodiethoxagbenzyf-tlaims 9 to 11,
indal-gny Bl 3 darigeridinel; 1-(
R R AR R S
benzoflirbii-fany '@ﬁ@plrﬁéﬁyﬁo}-3—y1)carb0ny1] -1-(methylsulfonyl)-1,2-
dr{[ gty iddIH BH-spisolBhgnzofuran-1,4'-piperidin]-1'- 15
ylcarbanyl):I1H-indol:l-y|]lmethyllbenzoate; . i
oS SO B P40 e P ek Bony -+
ool vsptrphatiglybadzomriidine]
1{0-(35rgiflaerbenzy hsmetdirindolnyicarnpnytof spivo[2-

dihydrospiro[indole-3.4'-piperidine];
I'-{[6-chloro-1-(3,5-difluorobenzoyl)-1H-indol-3~yl]carbonyl }-1,2-
dihydrospiro[indole-3,4'-piperidine];

1'-{[6~chloro-1-(2,3-difluorobenzoyi)- 1H-indol-3-vijcarbonyl}-1,2-
dihydrospirofindole-3,4"-piperidine];

1-({6-chloro-1-[(3,5-difluorophenyl)sulfonyl}- 1H-indol-3-yl jcarbonyl)-1,2-
dihydrospirofindole-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-diftucrophenyljethanone;

2-[6-chloro-3-(1,2-dthydro-1"H-spiro[indole-3,4'-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-v1]-1-(3,4-difluorophenyl)ethanone;

2-[6-chloro-3-(1,2-dihydro-1'H-spiro[indole-3,4"-piperidin] - I'-ylcarbonyl)- 1H-
indol-1-yl}-1-(2-fluorophenyl)ethanone;

2-[6-chloro-3-(1,2-dihydro- I'H-spirofindole-3,4'-piperidin]- 1'-ylcarbonyl)- 1H-
indol-1-yl}-N,N-diethylethanamine; and

1'-{[6-chloro-1-(pyridin-2-ylmethyD)-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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13

20

25

benzofuran-1,4'-piperidine]; 20

wolsidddesallorobenzyl)-2-methyl-IH- |ndoI 3- ylcarbonyl) -3H-spkelEpr006/063846
benzofuran-1,4'-piperidine]; 267

1{[1-(2- methoxybenzyl) -2-methyl-IH-indol-3-ylcarbonyl}-3H-spiro[2-

1'-[(1-benzy|-|H-indE9|,éYy

i'-[(6-chtoro-|H-indoI-3-yI)carbonyI]-3H-s '

30

N,N-dimethyl-2-[3-(1'H,3H-spiro[2-benz

-3H-spi

garbonyl] -benzofuran-1,4'-piperidine]
enzofuran-g,"f')-piperidine];

1,4'-piperidin]-i*-ylcarbonyl)-

1H-idol-'lI-yllethanamine; 2-methyl- R
I-[3-(I'H,3H-spiro[2-benzofuran-1,4'-piperidin]- I'-ylcarbonyl)-I H-
indol-2-yi]butan-I- -one;

[6-ehivhergi B B1R] wpirs[deheed sfammerobipendia]to 4.
-1'-ylcarbonyl)-1H-indol- 35 1-ylJacetonitrile; WO 2007/006688 276
PCT/ER 20067063846 padiri{s-chionedla 8-l arebedingyl)-dibrn it +@ytkin
carbonyl }-3H-spiro[2- benzofuran- 1,4"-piperidine]; I'-
R6ithlofd-1-(2-fluorobenzoyl)-1 H-indol-3-yl] carbonyl }-3H-spiro[2-

benzofugans @,4--piRed

'ftﬁf[aﬁ’yjsu’k{sututed by CN,

[6-chloro-1-(3,5-difl % H-indol-3-yi b
e o e gy
dol-3-yl] carbenlyit}tBtddspyrofe-dsemozefdran-1,4'-piperidine] ; 1'-

{[6-chlorg- i's(%‘-_lﬂ quRr%%ﬂg%I)Rllg indol-3-yl] carbonyl}-3H-spiro[2- 10

benzofurarbl 4'-piperidine];

2.
R7is

R*is

CN,
NRR,
Cie-cycloalkyl, 4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
ot is -(CH2)a-(CO)-R” wherein R® is:
Ci¢-alkoxy,
NRiRii,
4 to 7 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroaryl which
arc optionally substituted by one or more B,
or R' and R? together with the indole ring to which they are attached forma S or
6 membered heterocycloalkyl which can be substituted by =0;
one or more of H, halo, €, ¢-alkyl optionally substituted by wNRmRi", Cis
alkoxy;
H,
or is Cy.s-alkyl,
or s halo,
or is -(CO)-R’, wherein R’ is:
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1'-{[6-chloro-I-(3-fluorobenzyl)-1H-indol-3-yl]carbonyl}-3H-spiro[2-benzofur

W@g?fél/ﬁlﬁ}g%eridine];

C Ioro-I-(2-oxo-2-piperidin-1-y|eth)ﬂ§'>8H-indoI-3-yl]carboﬁ();lygrﬁg%/063846
spiro[2-benzofuran-1,4'-piperidine]; 15 1'-
{[6-chloro-1-(3:nicHs#blin-4-yl-2-oxoethyl)-1H-indol-3-yl] carbonyl }-3H-
spiro[2-benzof(ransl, A Rpieridine];
2-[6-chloro-3-(1-H,3H-spisp{2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-IH-
indol-l-yl]-N,lél@r%e‘f@%c%témide;
2-[6-chloro-3-£1oM BHcsps 2L Betszosuirkial YA opiperidln pabsyisiasory ekl
20 indold adl-Dk Nrgiethviacairmides, Lalkoxy optionally substituted by OH, or two R

o Y AR RRPHRAIR i they e
[6-chlora8xhdd;3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-in

:1-yl] e A6y i . {5t B0 8e53M, -al
e R e T

1-{[6-chiore e SRrnerghcIRRAG S YOIt YR SRirB[2»-Phenyl, wherein
benzofuraashedypipepdiedly 2:bschladi3-(he or more substituent(s) selected from
H,3H-spjro[2- -1.4'-piperidin]-1'-ylcarbonyl)-1H- 30
indoI-1-le!fc%(g-&%%%%%&%%%féthanone; '
1'-[(6-chloro-I1pyfidin-@ ks qnHepibyhediborg ke HDS pirdfdobbnzofliansl,

K- piperidivgl, C, 5-alkyl, Cye-alkyl-NRUR", -(COYO-Ce-alkyl, -C(O)-NR"R", .C(0)-

1-{[6-chjoro-I:(pyridin-a-ylmethyl)-Ii-jndol 2-yllcarbonyl)-3H-spiro[2-
benmofutat- S et SO KA

R[erohlBross-H di3H-splkoj2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-
indol--ylis-pygidin-2-ylethanone; WO 2007/006688 277
PCT/EP20061063846 1'- {[6-chloro-I-(pyridin-3-ylmethyl)-]H-in dol-3-yI]
Carbonyi3 B %piro[2-

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:

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

1'-[(1-benzyl-2-methyl- 1H-indol-3-yl)carbonyl]-4-fluoro-3H-spiro{ 2-benzofuran-
1 A4'-piperidin}-3-one;

1'-[(1-benzyl-2-methyl-1H-indol-3-ylcarbonyl]-6-methoxy-3H-spirof[ 2-
benzofuran-1,4'-piperidin]-3-one; ‘

1'-[(1-benzyl-2-methyl-1H-indol-3-yl)carbonyl}-5-methoxy-3H-spirof 2-
benzofuran-1.4"-piperidin]-3-one;

I'-[(1-benzyl-2-methyl-1H-indol-3-ylycarbonyl}-7-chloro-3H-spiro[ 2-benzofuran-
L4 -piperidin]-3-one;

1'-[(6-chloro- 1H-indol-3-yl)carbonyl]l-3H-spiro| 2-benzofuran-1.4"-piperidin|-3-
one;

1'-{{6-chloro-1H-indol-3-ylcarbonyl]-5-fluoro-3H-spirof 2-benzofuran-1,4'-
riperiding-3-one;

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



benzofuran- 1,4'-piperidine];

wd WS shiese-1-(pyridin-2-ylmethyl)-1H- m%ggl 3-ylI carbonyl}-3FbsrikalZ5os/063846

10

15

20

25

30

35

benzofuran- | ,4'-piperidine]; 5 1'-

ggn(; Ifcl)J ‘l?{ﬁf%rﬁg%}g%%’lgth,}’ llg_':é?-ld%ln’f ¥g %%;598?31 aklgf_ltl‘sg}{)%[rldm] 1"
igidbohidioN-\pyimmitinkS-himetbiph2 dddrindek8del Jcarbonyl}-3H-spiro[ 2-

benzg{w@g%l ?i—ﬁfﬁaﬁ@ﬂds [(5-fluoro-3-oxo-1"H,3H- THO [2- benzoiumn 14

2-[6-chloro- } -spiro[2-benzofuran-1,4'-pip eridin Icarbonyl)-1H-

H‘@%KHBI]— E y chRpame]t%}ég{gnaaﬂﬁﬁ@b?nﬁ)dmmo}ct1y1 eihylcarbamaie
[6-chiBrddl (8- MN-ZiBmﬁFSZ nS1Aylethyd) skbl-iNHOM3-yicdthbaykdfatin-1,4'-

I [l E- _—
[??ffg [Igmtizyl orphomlhz megt '])%'26% ‘ﬁg}‘g‘& Eﬁ’ln dol-3-yl}carbonyl)-3H-
spiro[2-Héndufuran: @mcﬁééharﬁgwjggnyl) IH-indol-3-yljcarbonyl}-5-fluoro-3H-
@amé@zca&%ﬁuﬁ(a‘irmaltpﬁkb%@mplﬁowamethyl] -1H-indol-3-yl}carbonyl)-3H-

B e B s s e s P Ehcarbon
fH1 3H€spmd[fszéﬁ§,éfwm¢r1dm pipenidinel; 4-( 1- { 1-[
(2- cy@'%f&%lﬂﬂ@ M!&yq'@p@pft%ﬁﬂ%;bmpmefwlbﬁsén%my'ﬂ@r)ZQbonyn

inden-3-yl}vinyl -dihydrospiro[cyclohexane-1,1-inden
hﬂ({e%ﬁrérélm[r(ﬁpﬁﬁiétﬂw fH-imidazol-5-yl)methyl]-1H- |ndoI 3 -yl}carbonyl)-
3H- Sp’zﬂ‘&}ﬁi&be& [20furani 43 Epigeridib@knzofuran- 1. 4"-piperidin]-1'-yl)carbonyl]-

ﬁi({igé @li L(gmn%agllsoxazol -5-yl)methyl]-1H-indol-3-yl}carbonyl)-3H-

spiro furan- iperidine]; 25
1'-({6ctidrbengrt %@MW@@W&@DW&M(&hbzﬁmew@lyrxy) 3H-spiro[2-
bearkomd)- Bhi-pRiksid2npengfuran- 14 plperldlne] 1'-({6-chloro-I- [

é%.?&“é%ﬂ?%%x?é’%aﬁ%h@;{ﬁ‘aw RO {2 Bt 2 benzoforan- L4
papthigdtid | Soxazol-4-yl)methyl]-1H- |ndol 3 yl}carbonyl)

1'-{[6-chloro-1-(3,5-difluorophenyl)- ITH-indol-3-yljcarbonyl }-3H-spirof 2-
benzofuran-1,4'-piperidin}-3-one;

I'-{{6~chloro-1-(3,5-difluorobenzoyl)- 1H-indol-3-yljcarbonyl }-3H-spiro{ 2-
benzofuran-1,4"-piperidin}-3-one;

1'-{[6-chloro-1-(3,5-difluorobenzyl)- 1H-indol-3-yl]carbonyl }- 3H-spirof 2-
benzofuran-1.4"-piperidin]-3-one;

1'-{[6-chloro-1-(3-fluorobenzyl)-1H-indol-3-yljcarbonyl }-3H-spiro| 2-benzofuran-
1.4'-piperidin]-3-one;

1'-({6-chloro-1-[2-(3-fluorophenyl)-2-oxoethyl]- IH-indol-3-yljcarbonyl)-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;

I'-{[6-chloro-1-(3.5-difluorobenzyl) - 1H-indel-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-spirof 2-
benzofuran-1,4"-piperidin]-3-onec;

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;



30 3H-spiro[2-benzofuran-1,4'-piperidine];

W &2&(;(%@50 1-[(3-fluorooxetan-3-yl)methyl] - I H-indol-3-yl }carhpayl3ht. o 1o
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spiro[2-benzofuran-1,4"-piperidine]; - 270 -
1'-[(6-chloro-1-{[1-(methoxymethyl)-cyclo ropyl]methy -1H-indol-3-
yl)carbSHYSH-SpST BNz bR ZHIE A BEID Wl indol-3- ylicarbonyl)-3H-
s(ﬁn{cﬁﬁzebﬁnm{aréhH ngmmj[ﬁrpermoéuran -1,4'-piperidin]-I'-ylcarhonyl)-1H
indol-| fyl [ 0010 7 ol
PCT/E 20 1506 géfgi %P{(?G chloro- {?1[&2[1}( é)t\r/\{ﬁ (?5“ %19 yr§r§ ‘4% ?)) Y
penpdbran it B3 - efio[2-benzofuran-1,4"-piperidine]; tert- butyl 2-

{[6- cfﬁqsﬂaﬁréllH@blc% @{2 p.pnzqfueaaphdqﬁ}p%atraﬁlyn 1H-indol-3-

gc % |ndol- - I}lr’qo phollne -4- rboxylate 51'-

{t eh 811 ?% SPplﬁ yI) ]{I RS \/F?car%onyl} 3H-spir o[2-
benZdft{r{ﬂﬁ@l’ﬂiﬁ@p}p@ﬂ(ﬁﬁ@ﬂl(h&ﬂjﬂ@ﬂﬂﬂbﬁﬂ@)xoﬁthyi ]-1H-indol-3-yljcarbonyl)-3H-

isméf& Lih3HrspirRlZahanzafran-1,4"-piperidin-1-ylcarbonyl)-1H
mdo IX%F‘? 2-(dimet Iamlno eth I] acetamide; 2-[6-chloro-5-me

eth
yl-3-(1A] r‘b[lzf E %T@ﬂr%‘r‘uorf eyl 1H- N GoT AN Icarbonyl)-3H-
%WmhwﬂdfMOHLQA@dm&nd@@ﬂwlacetam|de

26 iR AtsputelgrRRDRotvaNh  sBRertohs sahes)-

IH- indo ceta
QC[H@HWBQ(@FP@%WWBenZOfuran 1,4'-piperidin]-1'-ylcarbonyl)-IH-
indol- FY[]'d)\'c[ﬁtﬁ@eiﬂml%%hloblﬁﬁ}Yé]i@QeM?E 19-indol-3-yl}carbonyl }-3H-

AR R i ppendn

2-[6-CHitdF6-ahlarbt, B spivojpdendefianxb dhplpdfitimldot-Aoatoohyl) sl H3H-
kg%'[b&%%ﬁﬂ%mw&&ﬁ@&hlﬂr%f%r(w ,3H-spiro

benzofuran-1,4"' er|d|n 1 arbo ﬁ'l -1H- 20
indol-4-{flpReth )Jp

IH-indol-1-y1}-N,N- dxmethylacetamlde;
2-{6-chloro-3-[(3-ox0-1"H,3H-spiro[2-benzofuran-1,4"-piperidin]- 1'-yl)carbonyl}-
1H-indol-1-yi1}-N,N-diethylacetamide;
1'-{[6-chloro-1-(piperidin-1-ylcarbonyl)- 1H-indol-3-yl]carbonyl }-3H-spiro[ 2-

Sp1r0 enzofuran-1,4"-piperidin]-1'-yl)carbonyl}-

benzofuran-1,4'-piperidin}-3-one;

tert-butyl {6-chloro-3-[(3-oxo-1"H,3H-spiro[ 2-benzofuran- 1.4 -piperidinj-1'-
yhcarbonyl]-1H-indol-1-ylJacetate;

I'-I(6-chloro-1-pyridin-2-yl-1H-indol-3-yljcarbonyl]-3H-spiro{ 2-benzofuran-1,4'-
piperidin]-3-one;

1'-f{6-chloro-1-pyridin-2-yl-1H-indol-3-ylcarbonyl]-5-fluoro-3H-spirof 2-
benzoluran-1,4'-piperidin}-3-one;

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

1'-({6-chloro-1-[(6-chloropyridin-3-yhmethyll-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-ylymethyl}- 1H-indol-3-
yljcarbonyl)-5-fluoro-3H-spirof 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;



2-[6-chloro-3-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-I'-ylcarbonyl)-1H-

wdniehdeydlN-methylacetamide; 1'- {[6-chloro-I-(2-morpholin-4pieiRyhisb s .6
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dot-3-yl] carbonyl} -3H-spiro[2- benzofurdhlt,4'- plperldlne] 25
Gl R DB R et e
Sb*{{ﬁgzhmmﬁx(mltah-@gdmhﬂiyb -@itindol-3-yl]carbonyl}-3H-spiro[2-

benzofui byt PIRGHAINGL 4 S1hethyl)- 1H-indol-3- ylcarbonyl }- 3H 2.
6- chlorg{r[?, §1 ﬁlgH %?p)rl)l;%[Z beﬁzgfcur]gn) 1.4 1[gllp%rldl%]](idlyl(c):g}r/bonyl)sii11 Pl

hsa6rise h‘%lriBPeild(’{Bchth‘r%-l [(2-methylpyridin-4-yl)methyl]-1 H-in
dol-34yl {jeachtnyh)t 3H-@pird[gybdnzofyiam-A A Haipedeline}i| carbonyl }-5-fluoro-3H-

loro-d-[(3 eridin-3- methyl]-l H-in
S('5)01(- -yﬁggﬁ éﬂéﬁiﬁa§ era& 3l)enzo?uran 1,4'-piperidine]; 35
2-[6-chibtoBioret BH-SpiiophiyerRzpherat-i #opsehdin]) 12-yieegtonly Hpdol-3-

PCTJ?i i}tilmmy@map@mm%cW%QQYiQ@@@@@na?r% 3-one;

(ool r ARy aRs s it Sl e dposdl-
spird[2-trenpbivrant1 4ipgpeliding]pne;
1- ({62(:"%0&81'31 (L(JB W?thé{l%r@%@'&‘ ?’H%Wk%ﬁ’ﬁ‘éﬁb %Eh%ﬂ%l?'ylﬂf plpCl idin}-

}carbon )-3H- spiroj2-benzofuran-1,4"piperidirie]; 5 1'-[(6-chioro-I-

m%})wﬂbt}ﬁ}rﬁﬁ@hd.r}ﬂﬂbﬁn@ﬂ%ﬂ}ﬂﬁ%ﬂ@yl)carbon yil-
3H -SAirQ[3- ﬁﬁﬁzmmmfalﬂidﬁmﬂiﬂm@]eﬁly}} 1H-indol-3-ylJcarbonyl)-5-fluoro-3H-
Zl[;%obo |- ?]? rroll E 3r¥lmgth}/lg IH- |ndoI 3-yl] carbonyl }-3H-spiro[2-
uran- plpé
1 ({GJCHET@m@@S) mﬂmian&zlmmbiW]ﬁﬁpwoMlWéé@mH 3H-spiro| 2-

¥bn3bhaRiol 2 }a@b@ﬁ@ﬁﬂf@f@ﬂel 4 plperldme]
L-{(6-ghjprosz metpybIindgl 3 yicatbany 1313 seifolz;bengofugan .47,
spirof 2-benzofuran-1.4'-piperidin}-3-one;

I'-{l6-chloro-1-(pyrimidin-5-ylmethyl)- 1H-indol- 3-yl|carbonyl}- 5-fluore-3H-
spiro[2-benzofuran-1,4"-piperidin]-3-one;

3-{6-chloro-3-[(5-fluoro-3-oxo-1'H,3H-spiro{ 2-benzofuran- 1.4 -piperidin]-1'-
yhcarbonyl]-1H-indol-1-yl Jpropanenitrile;

tert-butyl {6-chloro-3-[(5-fluoro-3-oxo-1"H,3H-spiro[2-benzofuran-1,4'-
piperidin]-1'-yhcarbonyl}-1H-indol- 1-yljacetate;

1'-{[6-chloro-1-(2-morpholin-4-yl-2-oxoethyl)- 1H-indol-3-yljcarbonyl }-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]- TH-mdol-3-yl jcarbonyl)-5-
flaoro-3H-spiro[ 2-benzofuran-1,4"-piperidin]-3-one;

I'-({6-chloro- I-{2-(4-methylpiperazin-1-y1)-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-1indol-3-yl]carbonyl }- 3H-spiro] 2-
benzofuran-1,4"-piperidin]-3-one;

I'-({6-chloro-1-[ (5-cyclopropyl-2-methyl- 1,3-oxazol-4-yl)methyl}- I1H-indol-3-
yljcarbonyl)-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-one;



piperidine] ;

wolikbdsasdstetranydropyrazino[1,2-ajindol- IO ylcarbonyl) -3H-spir@lRhenZnts46
uran-1.4'- plperldlne] hydrochloride; 15272

1-[(2; t dol-10- |
B R T
fru¢Eochitbrapipohietioplttisnd ol -3-yiiperidaryl-8kespiro[2-benzofuran-1,4'-

piperidlq 8] eMNro- ]é(’a’ methylisoxazol-5-ylymethyl]- 1H-indol-3-yl }carbonyl? 5-
H splroﬁ2 benzofuran-1,4'- plper|d|n] -1'-ylcarbonyl)-

2-[6-chloro-3-
1%5 r?d%ﬂlgmﬁfﬁy‘)?% Np}pcmdmj 3 one;
s {26 bmm{ﬁfﬂw;13Hasﬁnm@eb@mzmwmmapwﬁﬂdﬁniﬂ'-ylaammwwl}dmbonyl)»
n
gﬁ [%L Cf):ll%)rol}é W%ﬁs&.{}oﬁﬂ Lefrgrlln -OI peéridin]-1'-ylcarbonyl)- IH-
|nd0IJ| gﬁljéth@ﬁ?ﬂq h&ﬁ?rgj@@ﬁhﬁh@ngol 4- yl)methyl} 1H-indol-3-yljcarbonyl)-5-
iNrd2o[B1¢H 1@1&%%3?‘-11-%9@@2 paatdan-dxé-piperidin]-1'-ylcarbonyl)-|

E‘(zlgggpl-lgycl% pwﬂ@g %]%1% eg%J?l_fTo 1%:)’83‘ y%%ékfégp oﬁ)‘) -3-yljcarbonyl)-
10 3ﬂ%pno@2ibenz&ubanzmmr@p]eﬁdmpqzxm] -3-one;

1-[(61elRrantotki2R) 3- MRHNRAER LN Z5¥h y11- 1H-indol- 3-yl Jcarbony)-5- fluoro-
methyl]mgl |Fr§((1|)o[(lg3- Icz;rbm%%! 30 Prihyi)-1H-indol-3-y1jcarbony)-5-fluoro

%ﬁﬂi&%’é‘ﬁ?&iﬁ%n‘ i ZIPIBFpSé‘HBin%]O_RLQ The compounds of formula

(I e) accﬁtﬁdthg)fto arfy priewbolainms Big pn MWOTRAGZIAA6688/B8&bonyl)-3H-
200 0638145? R2 O Rﬁ I N N R3 O (I-e) R wherein R', R2, R3,

d
arelg% defi epcﬁ}] 5 one éf claims 1 to 4.

15 1' [(6-chloro-1-{f1- (methoxymethyl) cyclopropyllmethyl}- 1H-indol-3-
ylycarbonyl]-5-fluoro-3H-spiro| 2-benzofuran-1,4-piperidin]-3-one;
[1-({6-chloro-3-[{5-fluoro-3-oxo- 1"H,3H-spiro{ 2-benzofuran- 1 4'-piperidin}-1'-
yhcarbonyl]-1H-indol-I-yl jmethyl)cyclopropyl]acetonitrile;
I'-[(6-chloro-1-{[1-(methoxymethyl)-cyclopropyljmethyl}- 1H-indol-3-
20 yhcarbonylf-3H-spiro[ 2-benzofuran-1.4'-piperidin|-3-one;
{1-({6-chloro-3-](3-oxo-1'H,3H-spiro| 2-benzofuran-1.4"-piperidin]-1'-
yhcarbonyll-1H-indol- 1-yljmethylycyclopropyl] acetonitrile;
P'-({6-chloro-1-[2-{tetrahydro-2H-pyran-4-yhethvl]- 1H-indol-3- yl jcarbonyl)-5-
fluoro-3H-spirof 2-benzofuran-1,4'-piperidin]-3-one hydrochloride;
25 1'-({6-chloro-1-{ 2-(tetrahydro-2H-pyran-4-yhethyl}- 1H-indol-3-yl jcarbonyl)-3H-
spiro[ 2-benzofuran-1,4"-piperidin]-3-one;
tert-butyl 2-({6-chloro-3-[(5-fluoro-3-oxo-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-ox0-1'"H,3H-spirof 2-benzofuran-1,4'-piperidin]-1'-
30 yDearbonyl}l-1H-indol-1-yljmethyl)morpholine-4-carboxylate;
1'-{[6-chloro-1-(morpholin-2-ylmethyl)- 1H-indol-3-yljcarbonyl }- 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-spirof 2-
benzofuran-1,4'-piperidin}-3-one hydrochloride;
35 2-{6-chloro-3-[(5-fluoro-3-ox0-1"H,3H-spiro[ 2-benzofuran- 1 4" -piperidin]-1'-
yhcarbonyl]-1H-indol-1-yljJacetamide;



20. The compounds of formula (I-e) according to claim 19, wherein R'is

is (-1 6-alkyl optionally substituted by CN, or is sulfo &’?f L ori
w&(&@fg‘%ﬁ“ wherein Rais: OR', CN, 10NRR", C4_6-cyc|oargy /)él%%) 063846

membered-heterocycloalkyl, aryl or 5 or 6 membered heteroar I which
are optishePEuBstiendeony orveor Hott BrBpid-hemoluedydraiperiding-1'-
vihereInR- i1 -Gid S-alkox K - hbe INRHRe br@ & membered-heterocycloalkyl,

aryl, or 5.0r 6 membeyed heteroaryl.which ar lanally substituted hy. .
one of A s P R R SRS Baneore-
Shl-epatRiE-brrigolic®)-RY,-whersim R34gneCi_6-alkyl -(CH2)n-NR'R", R4 is
5 1S Onel.0'{[m@ﬁ%Qﬁhﬂx(h%@a;ﬁ%ﬂlﬁrﬁl'ﬂ%}ﬁ%@Wﬂﬁp@%‘%ﬂﬁ%95‘1'0_ e
%0, R4 25 mgy form an ggo or dioxo bridge together with the phenyl ring
WAL ey PP S et OB is H; WO 2007/006688 281
PCT/EPZ006/068846rBbisn il | TG @1-5-dlkyl optid hally- spibstRttetzbfuran- 1,4'-
%lyep{d%i 6zalkaxy, C1 6-alkoxy, C,_ 6-haloalkoxy, C3-6-eycloalkyl,
- (O)O-(T:

)-C1 6-alkgl, -(CR"‘R'")“-BhenyI, wherein the
N,N-drethyt-2-{3-[(3-0ox0-1' i

10 yhearbonyl]-1H-mndol-1-yl Jacetamide; and

,3H-spirof 2-benzofuran-1.4"-piperidin]-1'-

2-{6-chloro-5-methyl-3-[(3-ox0-1'H,3H-spiro| 2-benzofuran-1.4"-piperidin]-1'-
yhcarbonyl]-1H-indol- I-y1}-N,N-dimethylacetamide.

16. The compounds of formula (I-d) according to any one of claims 1 to 4:

O 5
R
(I-d)
4
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 Cyg-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,
o1 18 -(CIH2)m-R? wherein R* is:
OR,
CN,
25 NR'R",
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phenyl is optionally substituted by one or more substituent(s) selected

woram higsgyoup consisting of: 5 halo, C7.6-alkyl optionally SUP&%@@X}@MG
CN or halo, C,-6- alkoxy R' and R" are-H/€&i-6-alkyl, G-6-alkyl-NR™R™,

-C(0)-C1 aIkyI 2 C1-6- alk or OH; R'and R" are H or Ci.6-alkyl;
s o 6 CorsoiEia 3 RelAS PP ACHEHREANY s bfabIE SHigo mérbered

thereof. 21. The ¢empaundstotiionolaifse)laccbrding:tobglatm diSnosr2(3,
wherein i - a Iﬂ enRa|550r6
m(P] SIS EOF, - C? ﬁ%ﬁ RaMhegel

membere heterocy aryl, or5 or '6 15 membered heteroaryl,
-(CH2)m-NR'R2IEPXNCH2)"-(CO)-R6, wherein R" is 5 or 6
memberednrererocycloalkyl; R2 is one or more of H or halo; R3is H, 20
oris C,-6- %Ikxl R4 i one,qr more f hal

Cl-6-alkyl; "'m'is I MERsEdiiey Ol_lk%éﬁlgs plharm ceurf% Fﬂmeromﬂ which
acceptable saltsithensistaly mt@em@@mmof foxmul (1-c) according to

any 0”%@“5@'@!{1{19}11%%&%& whensinRid %?W%%Qﬁ%ﬁﬁ'@ﬁ%ﬁa@ﬁ&%%z m a5 or
the group caonsisting o (6- chlor]% IH-indol-3-yl)carb 1]

Spiro[1- ben?&ﬁfﬁhc’ﬁeﬂ Eé?ﬁyﬂg? vy which cati be Subsuta/ted by C(0)O-Cj¢-alkyl
1'-[(1-benzyb2¢methiykIH-indol-3-yl)carbonyl]spiro[ | -benzofuran-3,4'-

Rbﬂgridi%‘?ﬂé or more of H, halo, Cy.¢-alkyl, Cy_¢-alkoxy;

R’is H,
or 18 Crg-alkyl,
or is -(CO)-R®, wherein R® is Cp¢-alkyl, or -(CHy),-NR'R";

R* is one or more of H, halo, or Cp¢-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,, Cy.¢-alkyl optionally substituted by CN or Cy.¢-alkoxy, Ci.¢-alkoxy,
C1.¢-haloalkoxy, Ca.e-cycloalkyl, -C(0)O-C.¢-alkyl, -(CRYR™),-phenyl, wherein
the phenyl is optionally substituted by one or more substituent(s) selected from
the group consisting oft

halo, Cy.s-alkyl optionally substituted by CN or halo, C).s-alkoxy;

R'and R" are H, Cy.¢-alkyl, Cp¢-alkyl-NR"R", -(C0O)O-C¢-alkyl, -C(O}-NR'R™, -C(O)-
Cy.¢-alkyl, -8(0),-Crg-alkyl, -S(O),- NR¥R" or OH;

R¥ and RY are H or C.¢-alkyl;

m is1to6;

n 180 to 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-benzyl-2-methyl- 1H-indol-3-yDcarbonyl}- 3H-spiro[ 2-benzofuran-1,4'-
piperidine];

1'-[(1-benzyl-2-methyl-1H-indol-3-ybcarbonylf-6-chloro-3H-spiro[ 2-benzofuran-
14" -piperidinel;
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1'-(1H-indol-3-ylcarbonyl)spiro[ 1-benzofuran-3,4'-piperidine] ;

wd sbPrgiigse-5-fluoro-IH-indo1-3-yl)carbonyl] spiro [ 1-benzofuyanB3edius/os3s46

piperidine]; WO 2007/006688 282 PCT/EF2006/063846

2-[6-chloro-3-(1'H-spiro[ I-benzofuran-3.4'-piperidin]-1'-ylcarbonyl)-| . . = .
H-ind r:?{.gyw.%Qﬁ%&ﬁyﬁ)@%ﬁhﬁﬁﬁﬂ@k3?*@P&ﬁ?é§a£ﬁ@%¥?&nJiﬁ:mpmdme};
l-ylethiyd) 41 Hréndojd 2y aasthdhidispiie Iy berizen il et H3gg pidebicinefn fin-1,4'-
Eﬁ[@i.g&lliperp-&(l'H-spiro[l-benzofuran-3,4'-piperidin]-l'-ylcarbonyl)-lH-indol
-I-'yI]-N,N—i:Jimeth Ipropan-l-amine; 1'- {[6-chloro-I-(2-morpholin-4-ylethyl)-1
H-ncB1 B3 s Ebhy PRBORL s dhir el plperael SH-irol 2
Belbrehiano-B4 IphspirelL-benzofuran-3,4'-piperidin]
-1'-ylcarhonyl)-IH-indol-I- -N,N-diethylet ine;, 1'- o
(6o T A T M L vl
bewcofuiran!3t4ppipadaink]; and 1'-

{[6-chlarg1-(2-mxor2npingticindrafiehydr- Liddndolgewh saypenplspirall-
enrzoéfugn-&B 4'- ipgggﬁ?}]. 15 Z?The compoSJrgng of foﬁpula (%—% "
ERinged ﬁE}P%?i‘é G1¥aims 1to 4: 12210NO RN 3NH \ (I-f) R4
wherdin{ RLpR&yR 3; [andrRlawecas:defiyget inv gyl bBhéen 66 claiphg dr iondil)-3H-

spirof 2-benzofuran- 1.4"-piperidinel;

P'-{[1-(3,5-dimethylbenzyl)-2-methyl- IH-indol-3- yl]carbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidine];

methyl 4-{[2-methyl-3-(1'H,3H-spiro{ 2-benzofuran-1,4'-piperidin]- 1'-
ylcarbonyl)-1H-indol- 1-yljmethyl Jbenzoate;

4-{]2-methyl-3-(1'H,3H-spiro[ 2-benzofuran-1,4'-piperidin}- 1'-ylcarbonyl)- 1H-
indol-1-yl|methyl jbenzonitrile;

1'-{[1-(3,5-difluorobenzyl}-2-methyl- 1H-indol-3-yljcarbonyl }-3H-spiro[ 2-
benzofuran-1,4"-piperidinel;

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

1'-{{ 1-(2-methoxybenzyl)-2-methyl- iH-indol-3- yl]carbonyl }- 3H-spiro[ 2-
benzofuran-1,4"-piperidinel;

I'-{[ 1-{4-methoxybenzyl)-2-methyl- 1H-indol-3-yl|carbon vyl }-3H-spiro| 2-
benzofuran-1,4"-piperidine};

U-[(1-{[2-(2-methoxyphenyl)-5-methyl-1,3-oxazol-4-yljmethyl }-2-methyl- 1H-
indol-3-yhcarbonyl]-3H-spirof 2-benzofuran- 1,4'-piperidine];

I'-[(1-benzyl-1H-indol-3-yl)carbonyl]-3H -spirof 2-benzofuran-1,4'-piperidinel;

I'-[(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-ylJethanamine;

2-methyl-1-{3-(1'H,3H-spiro| 2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-
indol-2-yljbutan-1-one; '

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



24. The compounds of formula (I-f) according to claim 23, wherein 20 R’

woShrbisdy1_6-alkyl optionally substituted by CN, or is sulfopglﬁ@gz&%j&m 46
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-(CH2),,,-Ra wherein Ra is: OR, 25 CN2V§0O 20071006688 283
PCT/EP2006/063846 NM", C3..6-cycloalkyl, 3 to 6 .
et 1Le-SLEPoty O HRGE 005 LF 8 A IE re Ak
rezobticnallyt' sphpstitdibeel by one or more B, or is -(CH2)"-(CO)-Rb,
wherginRb is;, 5 G by NRRB:. 6membareds /elqalkyl, aryl,
or5 (?f é %éﬁ%@rgd%gégggpyélﬂv%%@h 1%%%5%%1&?%@%?5%@8}% or
hssreBravolid grecsidisle of H, halo, Cl-6-alkyl; 10 R3is H, or is
Ci_6-alkyk-ohlis- T Q); R dituharsionRoid - G Gralkskyl vi(CHRd i | RIMV s ik 2-
%Ai\js fﬁ g}r}lghgfr_moer% f?];“ g{' halo, or Ci_6-alkoxy optionally substituted by
,j‘%r wo R4 I?’npay Or an oxo or dioxo bridge together with the phenyl.
ring td whicthiney brie. ttalbivergbBrisotintd Hoi d Gt SesHiarboptitindityspiro] 2-
g)&q(g(g-;alkoxy, Cl 6-alkoxy, CI_ 6-haloalkoxy, C3

2%%%%?&& ){O-CI.G-_IkyI, -(CR"‘R'};})ﬁ'J'-phenyl, wherein the 20 phenﬁll
i ttdd By GRESE RS He SlBEtitlern Sy BRIt Hosp e -

is optioriafly BlHeii
benzoturan-1.4"-piperidine};

1'-{[6-chloro-1-(3-fluorobenzyl)-1H-indol-3-yljcarbonyl }-3H-spiro[ 2-benzofuran-
14 -piperidine};

1'-{l6-chloro-1-(2-oxo-2-piperidin- I-ylethyl)- 1H-indol-3-yl]carbonyl }- 3H-
spirof 2-benzofuran-1,4'-piperidine];

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

2-16-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-ylfacetate;

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

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- yDcarbonyl]- 3H-spiro] 2-benzofuran- 1,4’
piperidine};

1'-{[6-chloro-1-(pyridin-4-ylmethyl)- 1H-indol-3-yljcarbonyl }- 3H-spiro{ 2-
benzofuran-1.4"-piperidine];

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



group consisting of: halo, Cl-6-alkyl optionally substituted by CN or halo,

-C(0)-ClI_6-alkyl, -S(0)2-Cl-6-alkyl or ORf7R™ and k' are H or CI 6-alkyl;

thereb BB RSB e O ARG (15 BLEL A G Er D 35 a2
beheodimaiRr'1id' 3018245 one or more of H or halo; R3 is H; R4 is one or

more E}‘”ﬁlﬂa%ﬁﬂﬁ!?ﬁ%%ﬁ)‘ﬁl;ﬁ%@ﬂﬂ%@%@&‘H‘?ﬂl'é(o‘i‘%@?ﬁ@%%ﬁﬁ'}%ﬁ‘». Alf2-

26. The compounds of formula (I-f) according to any one of tlaims 23 to
ey 7t &irP R5iddBMipounds are selected from the group consisting of

WO 20074006688 1284 R&h/ERROSANB38A o1 dobtomrak b0l vl - 3H-spirof 2-
-igd?%lf%;é/k_? Qg_on Ie)é&)groﬂndole- 3,4'-piperidinI-2_(1H)-one; andl o
g-Bromo-ll }af( -%}ﬁoro-ﬁj-lhdoI-S-yl)carbonyl] Spiro [indole-3,4'-piperidin]
2(1 HloHé: G 7o Therssmpburuslaridimul bl (iyodctotting ¢o Ahy D! 2-
slaimsutlio da BRd@&NN Rii O O (1-g) R4 wherein R1, R2, R3, and R4
are ag gemined I A P8 AL ST i ran- 1.4 piperidin]- 1 yicarbonyl)- 1H-
indol-1-yl]-N,N-dimethylethanamine;

I'-{[6-chloro-1-(2-ox0-2-piperazin- 1-ylethyl)- 1H-indol-3-yljcarbonyl }-3H-
spirof 2-benzofuran-1.4"-piperidine};

U'-({1-{(4-benzylmorpholin-2-yl)methyl]- 6-chloro- 1H-indol-3-yl jcarbonyl)-3H-
spirof 2-benzofuran-1,4'-piperidine];

1'-({6-chloro-1-[(5-methylisoxazol-3-y)methyl}- IH-indol-3-yl jcarbonyl)-3H-
spiro[ 2-benzofuran-1,4'-piperidine];

I'-({6-chloro-1-[2-(4-methylpiperazin-1-y1)-2-oxoethyl]- 1H-indol-3-yl jcarbonyl)-
3H-spirof2-benzofuran-1.4"-piperidine};

4-(1-{1-[ (2-cyclopropyl-4-methylcyclopenta- 1 4-dien- 1-ylymethyl]-6-methyl- 1H-
inden-3-yljviny)-2',3'-dihydrospiro[cyclohexane-1,1'-indenel;

I'-({6-chioro-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-ylymethyl}- 1H-indol-3-yl jcarbonyl)-3H-
spirof 2-benzofuran- 1,4 -piperidine];

1'-({6-chloro-1-[(1,5-dimethyl- IH-pyrazol-3-yl)methyl}-1H-indol-3-yl jcarbonyl)-
3H-spiro| 2-benzofuran-1,4'-piperidine];

1'-({6-chloro-1-[(3,5-dimethylisoxazol-4-yhymethyl]-1H-indol-3-yl jcarbonyl)-3H-
spiro[ 2-benzofuran-1,4"-piperidine];

I'-({6-chloro-1-[(2,5-dimethyl- 1,3-0xazol-4-yl)methyl]- 1H-indol-3- yljcarbonyl)-
30 3H-spirof2-benzofuran-1,4'-piperidine];

1'-({6-chloro-i-[(3-fluorooxetan-3-ylymethyl}-1H-indol-3-yl jcarbonyl)-3H-
spirof 2-benzofuran-1,4"-piperidine];

1'-[(6-chloro-1-{[ I-(methoxymethyl)-cyclopropyl]methyl}- 1H-indol-3-
yhycarbonyl]-3H-spirof{ 2-benzofuran- 1,4'-piperidine};

(1-{[6-chloro-3-(1'H,3H-spirof 2-benzofuran- 1,4'-piperidin]-1'-ylcarbonyl)- 1 H-
indol-1-ylmethyl jeyclopropyl)acetonitrile;
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W -(%9 ”é‘i?ﬁ‘?ﬁ?a wherein Ra is: OR', CN, 157RR'R", C3-6-cyc|oall)

28. The compounds of formula (I-g) according to claim 27, wherein R'is

0.0r is Ci_6-alkyl optionally substituted by CN, or is sulfon%&a/%l,% é%)rg }(%63846

membered-heterocycloalkyl, aryl or 5 or 6 membered heteroaryl which
are optiofafiylsifbdtitdteati vite o by, orlisi@H2 - {ody)-Rpyl jcarbonyl)-3H-
wheeinBhdsiré- 101afkexd2NR'R", 6 membered-heterocycloalkyl, aryl,

or 5 or 6 memhered heteroaryl which are gptionally substjtuted by.one,or
more B ROTS arkch s o L . AN RS b 27

ghaiityinWol Poo7i0o6688286 HCT/ERIDE6/088B46ylaieis -(CO)-R,
whergin R, i$166-alky ofﬁ%!%?l'zgyﬁ:ﬁ'{mlﬁéhﬁiﬁ:%@?—&m%ﬁ&wﬂkﬁ@l@p%{z_

Ci_6-alkoxy optional ‘3/ substi,tute“ by OH, or two R4 5 may formi an oxo or
B Bt fog AR WRhHE AHEATAGNG to which they are attached: B is
halo, ©Ns-Gilo-aikyliaptionally Sbstitutdany ICN gp&ibratRoxitarbonyl) - 1H-

RENR LA GO0
more slBstilsentpsyseioted Fidmbihgpirol 2-benzofuran-1,4'-piperidin]-1'-
ylearbonyl)- 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-yljacetamide;

2-16-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1 H-
indol-1-y1}-N-[2-(methylamino)ethyl]acetamide;

N-{2-aminoethyl)-2-[6-chloro-3-(1'H,3H-spiro] 2-benzofuran-1,4"-piperidinj-1'-
ylcarbonyl)-1H-indol- I-yl}acetamide;

2-[6-chloro-3-(1'H,3H-spiro] 2-benzofuran-1.4"-piperidin]-1'-ylcarbonyl) - 1H-
indol-1-yl]ethanamine;

2-16-chloro-3-(1H,3H-spiro[ 2-benzofuran- 1 4'-piperidin]-1'-ylcarbonyl)- 1H-
indol-1-ylj-N-methylethanamine;

2-[6-chloro-3-(1'H,3H-spirof 2-benzofuran-1,4'-piperidin}-1'-ylcarbonyl)- 1 H-
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];

I'-{[6-chloro-1-(3-morpholin-4-ylpropyh)-1H-indol-3-yljcarbonyl }-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-spirof 2-benzofuran- 1,4"-piperidin]- 1'-ylcarbonyl)- 1H-
indol-1-ylethanol;

1'-({6-chloro-1-[ (2-methylpyridin-4-y)methyl]- 1H-indol-3-yl Jcarbonyl)-3H-
spirof2-benzofuran-1.4'-piperidine];

1'-({6-chloro-1-[(3S)-piperidin-3-ylmethyl]- 1H-indol-3-yl jcarbonyl)-3H-spirof 2- '
benzofuran-1,4'-piperidine];

2-16-chloro-3-(1'H,3H-spirof 2-benzofuran-1,4"-piperidin}- 1'-ylcarbonyl)- 1H-
indol-1-y1}-N-hydroxyethanamine;



10 group consisting of: halo, C_6-alkyl optionally substituted by CN or
Laalkoxy; R"and R" are H, C1-6-alkyl, Ci_6-alkyl-NR.pRrmpa006/063846

wd Bl foilsR
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-C(0)-C-6-alkyl, -S(0)2-C7-6-alkyl or OR79R™ and R™ are H Or CI-6-alkyl;

mis | 1o 6; n isOto4, as well as pharmaceutica ceptable salts
therebt BoRRE Chmip NG ST AT (L AL il 21 21 31
swhefibeR/ddikhor] 20p(eeH2imeiRa wherein Ra is aryl; R2 is one or more

of H qr. bﬂﬁl—%;hﬁ)%(j—sl —'1 ( 9%%&)7&)’%%&{1]5&@%&% }Ir:f‘]@ 15iHn &%M‘@%ﬁtﬁ%b onyl)-3H-

pharmaceutically acceptablé salts thereof. 30. The compounds of formula
WigH I dcbeRamiy B drl BH 8¢ B1&lms 27 to 29, wherein said compounds
are selgctedhicam thg (@®upensigiipgrafin-3-yl methyl }- 1H-indol-3-yl)carbonyl] -

%%5 RR %‘-[ﬁ(&-blen,le_-lzameth%l-&H-i dol-3-yl)carbonyl]-3',5'-dimethyl-3H-
g%ﬁg)[ - enzzooﬂf?an-l,ﬁg’lpérll |%r1}13-one;

(RS, SR p-flekastdré M tindbn Byiaxtioh B isleipreitgarBpngpirdi spirof 2-
heneelvran: Wispinetidinl-3-one; (RS,SR)-1'-[(I-benzyl-2-methyl-1
H-indgl-3-yl)carbonyl] -3',5'-dimethyl-3H- iy - ] : .
ool RSB 3 RN P oNBS e b Bt raobkagpoed --spvol
ROZ/APZ00B/OERBAGINEH,3'R,5' S)- I'[(I-ben

zyl-2-m {@%T]IHFWQQJIH%@( pﬁ?ﬁl‘ﬁ?&’&: §iﬁ)"<,%¥9 Sﬂ}w:gﬁi spiro] 2-benzoforan-1,4'-

spiro[2-benzofuran-1,4'-piperidin]-3-one. 31. The'compounds of formula
PHEY WéeBkding to any one of claims 1 to 4:
1'-(1,2,34-tetrahydropyrazinol 1,2-a)indol- 10-ylcarbonyl)-3H-spiro| 2-benzofuran-

1,4"-piperidine] hydrochloride;

1'-[(2-methyl-1,2,3 4-tetrah ydropyrazino[ 1,2-alindol- 10-yhcarbonyl}-3H-spiro[ 2-
benzoturan-~1.4"-piperidine];

1'-[(6-chloro-2-methyi- tH-indol-3-yl)carbonyl}-3H-spiro] 2-benzofuran-1,4'-
piperidinej;

N-{2-[6-chloro-3-(1"H,3H-spiro[ 2-benzofuran-1,4'-piperidin |- 1I"-ylcarbonyl)- 1H-
indol-1-vyllethyl jacetamide;

N-{2-[6-chloro-3-(1'H,3H-spiro[ 2-benzofuran-1,4"-piperidin |-1'-yicarbonyl)- 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-yljethyl }-N-methylacetamide;,

N-{2-[6-chloro-3-(1"H,3H-spiro[ 2-benzofuran-1.4"-piperidin}-1"-ylcarbonyl)- 1H-
indol-1-yllethyl }-N-methylmethanesulfonamide;

1'-[(6-chloro-1-{[(25)- 1-methylpyrrolidin-2-yljmethyl }- 1H-indol-3- yl)carbonylj-
3H-spiro| 2-benzofuran-1,4'-piperidine]; and

1'-[(6-chloro-1-{[(2R)- 1-methylpyrrolidin-2- ylimethyl }- 1TH-1ndol-3-yl)carbonyl| -
3H-spirof 2-benzofuran-1,4"-piperidine].

19. The compounds of formula (1-e) according to any one of claims 1 to 4:
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R20O NNRs RIBN3X(l-h)) R45wherein R', R2, R3, R4, Rs and X
wbdaglefiped in any one of claims i to 4. 32. The compoungs-QffPI kiR ss.¢

(I-h) according to claim 31, wherein R138MH;, or is C-6-alkyl optionally

substituted by CN, 10 or is sulfonylaryl, or is -(CH2)m,-Ra wherein Ra is:

OR’, CN, NR'R", 15 E8-6-cycloalkyl, 3 to 6 membered-h.eterocycloalkyl,
aryl or 5 or 6 memberegdineteroaryl which are optionally substituted by one
or more B, oris -(CH )-R', wyherein R6 is: Cl-6-alkoxy, NR'R", 20
6 membered-heterocyctegikid, aryl/ or 5 or 6 membered heteroaryl which
are optionally substitutediby osie or Hs one or more of H, halo,
C-6-alkyl; R3 is H, orgg,di g is -(COKR’, wherein R’ is:

RYis

R%is
R’is

4 -
R 1s

g .
Ris

(I-¢)

wherein R, R4 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 i1s C;s-alkyl optionally substituted by CN,

b

or is sulfonylaryl,
or 18 -{CH2)m-R® wherein R is:

OR,,

CN,

NRR',

Csg-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl or 5 or 6 membered

heteroaryl which are optionally substituted by one or more B,

or is -(CH2),-(C0)-R’, wherein R® is:

Ci.s-alkoxy,

NR'RY

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 g-alkyl,
or is -{CO)-R’, wherein R’ is:
Cr.e-alkyl
-(CH)»-NRR,

is one or more of H, halo, or C;.¢-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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or two Ra may form an oxo or dioxo bridffe-together with the phenyi ring

to which they are_attached; 5 Rs js H or.Ci_6-alkyl: X is CH?2 or C=0O; B is

Riio, crh?]@’_%%%nsa -&ffmf\}ogaﬂgﬁfma&wt‘éw %{él@ﬁwc%ﬁ% Cre-alioxy, G-
C.6-alkaysl@ilkoGsh&loakyakystiad, 6cypioalkyl: ak(Q YOCR, Fo pHpfen(CWherein the
RY"phany, wherein e, AReAYl i ARtANALY SUPSUIMGH BY O0%AEMA T om
substit enteg) sle?é_’cltegj f§(/)‘m the 10 group cong?st?ng of: ﬁalo,%}_%-%lﬁé)% omm e
optional§ SuHERSHEHBYEN or halo, C,_6-alkoxy; R' and R" are H,

Cj_6-alkyl, ChficalByl-NRyIRptickt)-ebsbaled S(R) 3rGis-alkyhmo@k;

" andiR' or Ci6-alkyl; m is.. 8, iIsOto4; as LT
S e Sy e e TR P e e 0
R rndddording to €laim!Bor 32, wherein R'is H, 20 or is
#CH2)"#(G@)ARh, wherein Re is NR'R'; R2 is one or more of H or halo;

R3is H; R4 is H; R8is H or Cl_6-alkyl; 25 Xis CH2 or C=0; R" and R"
Bre H OFE1° Bialkyl; as well as pharmaceutically acceptable salts thereof.
as well as pharmaceutically acceptable salts thereof,

21. The compounds of formula (I-¢) according to claim 19 or 20, wherein

Ris H or,

-(CH2)m-R* wherein R*is 5 or 6 membered-heterocycloalkyl, aryl, or 5 or 6

membered heteroaryl,

~(CHz)m-NR'R" o1,

-(CH2),-(CO)-R®, wherein R”is 5 or 6 membered-heterocycloalkyl,
R%is one or more of H or halo;
R’is H,

or is Cyg-alkyl;

R 1s one or more of H or halo;
R® is H;

R and R" are Cy.¢-alkyl;

m islto6;

n 150to 4;

as well as pharmaceutically acceptlable 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]spirof 1-benzofuran-3.4"-piperidine];

I'-[(1-benzy}l-2-methyl-1H-indol-3-yhcarbonyl]spiro[ 1-benzofuran-3,4"-
piperidine];

1'-(1H-indol-3-ylcarbonylyspiro[ 1-benzofuran-3.4'-piperidine],

I'-[(6-chloro-5-fluoro- 1H-indol-3-yl)carbonyl] spiro[ 1-benzofuran-3,4'-

piperidinel;
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1'-[(6-chloro-1 H-indol-3-yl)carbonyl] spied3isoindole-1,4'-piperidin]

2,5 i ASLBORCO OB FOBIgeAeL RS R v carbonsD-TH-indol-1-

npol;B-yhwarbgaiir2a8zdihydrospiro[isoindole- 1,4'- piperidine]; and WO

2007/9%@%%18?? F@Té 89961/ q6§1§f}1®1) 1H- mdoﬂ frlicalbonyl}q iro[1-

2-{6-chloro-3-[(3-0x0-2 dlhydro -I"H-spirolisoindo piperidin]-
DR ieayp ’il‘—P—‘ﬂ’be‘illnﬁﬁ} N-methylacetamide. 35. Aprocess for the

prepa}amwlthe compgands-otionmula (1)1 (b iHa)- B (a)bird)) (118)indol-1-

gﬁt &g h]?% cc%dingmo any one of claims Ito 34 comprising the
react ‘é compoun 4'6F formula (I: HOO RzR3 NR Il witha

compbuHé dﬁlﬁe}@nlﬂé?An@lrEﬁl@P@eﬂw%bY&rﬂ theobrhpad hadiofarhnaiao(l),

(eoflchd 4:9) pibicthe), (-0, (I-g) or (I-h) wherein A, R', R2 and R3 are
s 1 to 34, 36. A pracess, for the

L S R AT o S T T Syt naor -
(HPAN(Ngdiothfthaceanding to any one of claims 1 to 34 comprising the
step gf -@%-C&ﬁ&M%R‘?H?E)PJJPEU%'&}{W?- 4G %-&%}c!ﬂbon yhspiro[1-
benzofuran-3,4'-piperidine]; and

1I'-{[ 6-chloro-1-(2-ox0-2-piperidin-1-ylethyh)- IH-indol-3-yljcarbonyl }spirof 1-
benzofuran-3.4'-piperidine].

23. The compounds of formula (I-f) according to any one of claims 1 to 4:

(1)

wherein Rg, Rz, R3, and R* are as defined in any one of claims 1 to 4.

24. The compounds of formula (I-f) according to claim 23, wherem
R'is  H,
or is C;¢-alkyl optionally substituted by CN,
or is sulfonylaryl,
or is -(CH3) ,-R® wherein R is:
OR,
CN,



H 111 15 with an electrophile compound of formula R1-Yin order to obtain

nd of formula (1), (I-a), (I-b), (I-c), (I-d), (I-e), (i-), {I-Q).Qr (|-
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35

ere R2 and R3 are as definediir&hy one of claims 1t
is halo. 37. A process for the preparation of the compounds of formula (1),
(I-a), (I-b), NR&,-(1-d), (1-e), (I-f), (I-g) or (I-h) according to any one of
claims 1 to(34-cothpiising ROcthe:sien «f reasthagei SVPayneraf fermdanbered
(IV): WO 2007/006688 289 PCT/EP2006/063846 A O R3 N OH '
IV with an amineq(l)?q 6%@%@ﬁ£’ﬂg ﬂp%(r) éﬁr?oh%ﬁ)ﬁg}ﬁ ﬁ(l\eg) gﬁ%%ghﬁl ot §
formula 91 is (A P-BICAICR (nbyr¢ingy’ ésf), (1-g) or (I-h), wherein R', R2,
R3, R and®’;alga§, defined in any one of claims 1 to 34. 5 38.

Acompounl% mula (1), (I-a), (I-b), (I-c), (I-d), (I-e), (I-C, (I-g) or (I-h)
obtainable é process according to any one of claims 35 to 37. 39. A
compoundfoffarineted(Be@radycidaikil:c)yl)<a) 5(be), et drg) lont¢do)yl which are

according to an%&qgn% |§&%§i{meﬁ%§9_&?@ H?qﬂ.@*&hﬁ; prevention or

treatment of dysmenorrhea, hypertension, chronic heart failure,

thapprophster sBeretbhlof¥0fasepledsin, liver cirrhosis, nephrotic

syndronie, obsessive compulsive disorder, anxious and depressive

A e e

accordirty to-§n P bike. ofheraimB iso 34 and a pharmaceutically acceptable

carrier. Cy.¢-alkyl

-(CH,)»-NRR',

R*'is  isone or more of H, halo, or C1¢-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, Cy.¢-alkyl optionally substituted by CN or Cy.¢-alkoxy, Cy¢-alkoxy, Cy
s-haloalkoxy, Cs ¢-cycloalkyl, -C(0)O-Cy.¢-alkyl, -(CRYR™),-phenyl, wherein the
phenyl is optionally substituted by one or more substituent(s) selected from the
group consisting of;

halo, Cy.e-alkyl optionally substituted by CN or halo, Cy.¢-atkoxy;

R and R" are H, Cy.s-alkyl, Cy.6-alkyl-NRPR", -C(0)-C_¢-alkyl, -S(O),-Cy.¢-alkyl or OH;

R™ and R" are H or Cy¢-alkyl;

m is1to 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  1; |
R*is  oneor more of H or halo;
R'is  H;

R'is  oneor 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



10

15

20

15 41. A pharmaceutical composition according to claim 40, wherein it is
Wd‘ﬁﬁ;ﬁ%o@ﬂ;@imt dysmenorrhea, hypertension, chronic heart fa{lE'ﬁEPZ()OG/OmS%
iInappropriate secretion of vasopressin,3fer cirrhosis, nephrotic

syndrome, obsessive compulsive disgrder, anxious and depressive

disorddte B USE b atebmpim B ORI SRROETE. ora)t TS (150 ¢ 1)) -one: and

(I-e),

ot 3060cH ey -ddtardinlgXolany tane biglaimsi e 34 fgripeeidin |-

%rgtg?a_r(%ifzqn of a medicament. 43. Use according to claim 42, wherein the

cament is useful against dysmenorrhea, hypertension, chronic heart

failure, inappropriate secretion of vasopressin, liver cirrhosis, nephrotic
syndrome, obsessive compulsive disorder, anxious and depressive

disorgg‘rs.

R'is

2.
R71s

R*is

The compounds of formula (I-g) according to any one of claims 1 to 4:

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,
o1 1s -{CH2)»-R* wherein R is:
OR,
CN,
NRIR?,
Cs.¢-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
or is -( CHo)a-(CO)-R®, wherein R is:
Cis-alkoxy,
NRiRii?
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, Cy_¢-alkyl;
H,
or is Cye-alkyl,
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- 285 -
or is -(CO)-RE, wherein R is:
Cr.e-alkyl
~(CHa)a-NR'RY,

R*is 1s 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;

Bis halo, CN, C; ¢-alkyl optionally substituted by CN or Cy ¢-alkoxy, Cy.¢-alkoxy, C;.
s-haloalkoxy, C.¢-cycloalkyl, -C(OY0O-Cyg-alkyl, -(CRVR™),-phenyl, wherein the
phenyl 1s optionally substituted by one or more substituent(s) selected from the
group consisting of:

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

R'and R" are H, Cy.¢-alkyl, Cpe-alkyl-NR"RY, -C(0)-Cyg-alkyl, -S(0)o-Cy.¢-alkyl or OH;

R and RY are H or Cy.g-alkyl;

m is1to6;

n is0to4;

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,
-(CHj)y-R" wherein R" is aryl;

R%is one or more of H or halo:

R*is  H,

or 18 Cy g-alkyl;
R is H;
RS 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-dimeth yl-3H-
spiro] 2-benzofuran-1,4'-piperidin]-3-one;

{RS,SR)-1'-[(6-chloro-1H-indol-3-yhcarbonyl]-3",5"-dimethyl-3H-spiro[ 2-
benzofuran-1.4'-piperidin]-3-one;

(RS,SR)-1'-[(1-benzyl-2-methyl- 1H-indol-3-yhcarbonyl}-3',5'-dimethyl-3H-
spiro[2-benzofuran-1,4"-piperidin]-3-one; and
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(1r,3'R,5'S)- I'-[{1-benzyl-2-methyl-1H-indol-3-yl)carbonyl]-3",5 -dimethyl-3H-

spiro| 2-benzofuran-1,4"-piperidin}-3-one.

1.
R is

2.
R is
R*is

31. The compounds of formula (I-h) according to any one of claims I to 4:

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
H,
or is Cy.¢-alkyl optionally substituted by CN,
or is sulfonylaryi,
or is -(CH2) -R* wherein R is:
OR,
CN,
NRiRii,
Cs.g-cycloalkyl, 3 to 6 membered-heterocycloalkyl, aryl or 5 or 6 membered
heteroaryl which are optionally substituted by one or more B,
ot is -(CH»),-(CO)-R®, wherein R” is:
Ci.s-alkoxy,
NRIRY,
6 membered-heterocycloalkyl, aryl, or 5 or 6 membered heteroary! 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:

C;A(,-alkyl
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-{CH,),-NR'R",
R*is  isone or more of H, halo, or Cy.¢-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 Cr.¢-alkyl;
X is CH» or C=0;,

Bis halo, CN, Cy.¢-alkyl optionally substituted by CN or Cy¢-alkoxy, Cy¢-alkoxy, Cy.
¢-hatoalkoxy, Cag-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, Cy.¢-alkyl optionally substituted by CN or halo, C, ¢-alkoxy;

R and R" are H, Cpg-alkyl, Cpg-alkyl-NRURY, -C(0)-Cy.e-alkyl, -S(0)-Cy.g-alkyl or OH;

R¥ and R" are H or Cp¢-alkyl;

m istto6;

n isOto 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 -(CH2),-(CO)-R’, wherein R” is NRR';

R*is one or more of I or halo;

R*is  H;

R* isH:

R® 1s H or Cy¢-alkyl;
X 1s CH; or C=0

R'and R" are H or Cig-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]spirof isoindole- 1,4"-piperidin]-3(2H)-one;
1'-{(6-chloro-1H-indol-3-yhcarbonyl}-2-methyl-2,3-dihydrospiro[isoindole- 1,4'-
piperidinel;
1'-[(6-chloro-1H-indol-3-yljcarbonyl]-2,3-dihydrospiro[isoindole- 1,.4'-

piperidine]; and
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2-{6-chloro-3-[(3-0x0-2,3-dihydro-1'H-spirofisoindole- 1,4 -piperidin}-1'-
ylhycarbonyli-1H-indol-1-y1}-N-methylacetamide.

35, Aprocess for the preparation of the compounds of formula (I), (T-a), (I-b},
5 (I-¢), (I-dy, (X-e), (I-D), (T-g) or (I-h) according to any one of claims 1 to 34 comprising

the step of reacting a compound of formula (IT):

I

with a compound of formula A-H in order to obtain the compound of formula (1),
(I-a), (I-b), {I-¢), (I-d), (I-e), (J-0), (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),
(1-¢), (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 (I1):

A
0
o g
N
\
H
i5 with an electrophile compound of formula R'-Y in order to obtain the compound

of formula (Iy, (I-a), (I-b), (I-c), (I-d), (I-e), (I-f), (I-g) or (I-h), wherein R, R* and R?
are 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-¢), (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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with an amine of formula HNR'R" in order to obtain the compound of formula (I},
(I-a), (I-b), (I-c), (I-d), (I-e), (I-f), (I-g) or (I-h), wherein R}, R? R?, R’ and RY are as
defined in any one of claims 1 to 34.

38, Acompound formula (1), (I-a), (I-b), (I-¢), (I-d), (-e), (I-0), (I-g) or (I-h)
obtainable by a process according to any one of claims 35 to 37.

39.  Acompound of formula (I), (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. Apharmaceutical composition comprising one or more compounds of
formula (I), (I-a), (I-b), (I-c), (I-d}, (I-e), (I-0), (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 a compound of formula (I), (I-a), (I-b), (I-¢), (1-d), (I-e), (I-D), (I-g)
or (I-h) according to any one of claims 1 to 34 for the preparation of a medicament.

43, Use accordin g to claim 42, wherein the medicament is useful against
dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of
vasopressin, liver curhosis, nephrotic syndrome, obsessive compulsive disorder, anxious

and depressive disorders.



