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WO 2008/068185 PCT/EP2007/062985 ~SPIRO-PIPERIDINE
DERIVATIVES AS V1A RECEPTOR ANTAGONISTS The present
W@y&@}&&&g concerned with novel indoI-2-yI-carbonyI-spiro-pj#elrj% 07/062985
derivatives as Vla receptor antagonists, their manufacture, pharmaceutica
compositions containing them and their use as medicaments. The active
compounds of the present invention are useful in the prevention and/or
treatment of anxiety and depressive disorders 5 and other diseases. In
particularpthe-ptesent imve ntieTvisrcors evs el witECErmpp s @finther s
general formula () R9 R1I0R 3Y R'R2ZRQN R5/NO RsR()
wherein 10 X and Y are selected from the combinations of. X is C=0, and
Y is 0, Xis CH2,and Y is 0, Xis 0, and Y is CH2, X is NR7, and Y is C=0,
15 Xis NR', and Y is CH2, or X-Y is -C=C- or -CH2CH2-; R' is hydrogen,
Ci_6-alkyl, optionally substituted by CN or OH, or S
-(Ci_6-Bneytarp) e O iNRurencon K i rRitederolc Yecarkgny)-spiro-piperidine

NAVAatD2:08. 200 Teceptor antagonists, their manufacture, pharmaceutical compositions
containing themn and their use as medicaments. The active compounds of the present
invention are useful in the prevention and/or treatment of anxiety and depressive disorders

and other diseases.

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

R
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wherein
X and Y are selected from the combinations of:
Xis C=0,and Y is O,
XisCH,, and Yis O,
Xis O, and Y is CH,,
Xis NR',and Y is C=0,
X is NR’, and Y is CHy, or
X-Y is ~C=C- or —-CH,CHj;- ;
~ R'is hydrogen,
Ci.6-alkyl, optionally substituted by CN or OH, or
-(Cy.¢-alkylene)-C(O)-NRR®,
R*is hydrogen,
Ci.g-alkyl,
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WO 2008/068185 PCT/EP2007/062985 -2- Ci-6-alkoxy, -(C
6-alkylene)-NR'Rd, -(Ci_6-alkylene)-C(O)RF, benzyl, optionally

w&Ybsied by one or more halo, halo-Cl-6-alkyl, C_6-alkyl, p/GigBsaikRYoss
halo-Ci_6-alkoxy, nitro, or cyano, ormp{henyl, optionally subsitituted by one

or more halo, halo-C16-alkyl, Ci_6-alkyl, C1_6-alkoxy, halo -Ci_6-allcoxy,
nithm,so‘ﬂlga@jo; R3 is hydrogen, halo, or Cl_6-alkyl; R4 is hydrogen, 10
hal C-S? kyl, halo-Ci-6-alkyl, C-6-allcoxy, halo-Ci-6-allcoxy, or 15
-O-C25i vl 1,NI53Ris hydrogen, halo, Q-6-alkyl, or C1_6-allcoxy; or R4
aM@E—aﬁqb&ah&@@@ber to form a ring with the benzo moiety, wherein

RGBT 155 RHAGH GRS A8 L2 RS iﬁﬁé{%&@@f@%@:&lﬁ@kyh
option !Fir)l/kSUbStltUted by CN or'OH, -(Ci_6-alkylene)-NRgRH,
-(Ci_6- ytéH@ﬁE(@leﬁR-ﬁFﬁlk%Yb’éﬁ%I?bﬁf?éﬁaW subsitituted by one or
mote:hal @ phialexGi sbbatkylidibpalkyly Gofeatkaxiialaatn-Chliblatkoxyligilro,
or cyanp, 250itro4alar, VNS, CAEAIKO LY, fialo-CL6-alkoxy.
Ris hydrogen, halo, or Cy¢-alkyl;
R*is hydrogen,
halo,
Ci.¢-alkyl,
halo-Cj.g-alkyl,
Cj.¢-alkoxy,
halo-C;.¢-alkoxy, or
-0-Cy-yp-alkenyl;
R is hvdrogen, halo, Cy.s-alkyl, or C;¢-alkoxy;
or R* and R’ are bound together to form a ring with the benzo moiety, wherein
RER- {5 —0-(CHy)p—O— wherein n is 1 or 2;
R®is hydrogen,
Ci.g-alkyl, optionally substituted by CN or OH,
—(C;_G—alkylene)—NRth,
(Cr.¢-alkylene)-C(O)-NR'R/,
-O-benzyl, optionally subsitituted by one or more halo, halo-Ci.s-alkyl, Crs-alkyl,
Ci¢-alkoxy, halo-C;.-alkoxy, nitro, or cyano,
nitro,
halo,
cyano,
Ci-s-alkoxy,
halo-C ¢-alkoxy,
halo-C,_g-alkyl,
-(Cy.¢-alkylene}-C(OIR’,
phenyl, optionally subsitituted by one or more halo, halo-C,s-alkyl, C;.-alkyl,

Ci-s-alkoxy, halo-C;6-alkoxy, nitro, or cyano,

-(Cr.s-alkylene)-R"™, wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-
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30 halo-C-6-alkyl, -(Ci_6-alkyl ene)-C(O)R, phenyl, optionally subsitituted
by one or more halo, halo-Cl_6-alkyl, C-6-alkyl, Ci_6-alkoxy,

Ikoxy, nitro, or cyano, -(Cl_3-alkylene)-R’, wherei ' -
W(E%!éaﬁﬁ%squ to 6-membered heteroaryl, 4- to 6 WO 20081068 @755907/062983

PCT/EP2007/062985 -3 membé d heterocycloalkyl or 3to
6- mem?}?e%%%%ﬁlggtlg% Felﬁ ‘%f %‘% %HE’%% (gﬂoa"ﬁ pr more halo,

halo-Cl_6 yI Cl-6 a lkoxy, halo 0X nltro or cyano;
or R5 and ReE°ash Bt @éhﬁamac}maerﬂfgnﬁnﬁ‘w@ rocTBey;

wherein 5 -Rs-REki8, @@(ﬁﬂk@) @é@)ﬁ;@(%@t'&)%cbg &fard; (Cg2)n O-
e nislor rogen.or C1 R8, R9, R10, and R11
o SR e ST il B R WL BTN 10
Cl-&=dtkoxy o@h@i@ﬂh—@é%xy Ra Rh, R' and RI are each independently
hydrogen, CL&-@) ky&;m()CJcﬁ alkyl.ene) -NRkR', 15 wherein Rk and R1 are
each mdepen& % ydroge or.Cl_6-alkyl, or Ra and Ri', or R'and RR
together with gt Flﬁfghqﬁ%%/ 1&bound form a_five or six
R’ imémibeged drefaroaksle comprising one or two heteroatoms selected from

RS (0 mi a c
ety 0 rigen gt e e & S RS R ke

is gel%%@é‘ﬁf’frﬁh#‘ﬂlfé@r WY’ hydrogen,
R® R® R'and R’ are each independently

hydrogen,
Cgalkyl,
-{Cys-alkylene) -NR*R!
wherein R¥ and R' are each independently hydrogen or Cy s-alkyl,
or R" and R®, or R and R’ together with the nitrogen to which they are bound form a
five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
RS, RY, R and R™ are each independently
hydrogen,
Cis-alkyl,
-C(O)R’, or -S(0),R°
wherein R® is selected from the group of
hydrogen,
Ci.¢-alkyl, and
phenyl, optionally substituted by one or more halo, halo-C;-alkyl,
Ci-s-alkyl, Cig-alkoxy, halo-Cye-alkoxy, nitro, or cyano;
or R®and RY, or R¥ and R” together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur; |
or R and R®, or R¥ and R” together with the nitrogen to which they are bound form
isoindole-1,3-dione;
R'is selected from the group of
hydrogen,
Cis-alkyl,
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25 Cl-6-alkyl, and phenyl, optionally substituted by one or more halo,

halo-C1 6-alkyl, Cl_6-alkyl, Cl.6-alkoxy, halo-Cl.6-alkoxy, nitro, or cyano;

or R and Rd' or R9 and Rh together with the nitrogen to which they are
WRALHPIN a five or six membered heterocycle comprising BhE %ﬁ%g%wss

heteroatoms selected 30 from the grdup of nitrogen, oxygen and sulfur; or

R‘Camgl ﬁ(qut RA and Rh together with the nitrogen to which they are

bouhdt Yorm’ i§oindole-1,3-dione; RF is selected from the group of

hydhegene 3% @i16-alkstivied B00806 8188 ROY P00 7/062085.6-4lkyl,

C..6-alkoxyaf &Blgggybgpgg;@uy&g@g;%g{y one or more halo, -
halo-C16-alkyl, Ci 6-a|k5é)leié§£[ -alkaxy, halo-Cl-6-alkoxy, nitro, or cyan; or
I

or ﬁ%ﬁ&é‘ﬁﬁ]&%ﬁ?ﬁﬁ@@ Altthereof. 5 The compounds of formula

(I_) ’Fﬁpcgﬁl&%'ﬂﬂgag%%lgy Eﬂ%ﬂe&@ %%9@(&[] 1133 IQWhQXnEE?Om%_Qg%QEOW, by
glveBn in the examples or ¥ar£g{ogo s methods mropnate redction

the IBHARGHSH MEMETTBRST T QEPE FERAGVARB ARBSSFSRAR in
conghigies. fos theimgimdtetizdsctira efthe psdimmerdiatpavaiabidarioghaat.
staffepaiad-bys methads palegoustaviiRinathegs Bivaeirlawy byefediods
ana?'oeo%({{é%S D elgre Caeiéeﬁ'kﬁe oll, n%%%ﬁo]gQ L0509 EXAMPLES. OGRY in the text
‘m&thods known in thg art.. The compounds of formula (IS pOSsess
or igHhF BRGNS R KPEMIAR theyHre modulators of Via receptor
activity. More particular, the compounds are antagonists of the V la
redétermpasBgreddir g ppssadbpesteeishy Hio dupatipyanthey are
mopakavensfisulare &povateistoithedypathddamuscorhpeenisopressionists of the
VlJ‘?Q&BﬁB@ all belonging to the class | G- protein coupled receptors, are
known. The Vla receptor is expressed in the brain, liver, vascular smooth
mosgsteyriueg, tterus andresiisd theprdb afaif3yrqoepiakd bxpiassachindtiecular
nUﬁtéﬁeég%?lgtxdeeg{%%%%%QQ ThEYGLS5RRIN REFRIESIALNNG AN IASLE: G-
protein coupled receptors, are known. The Vla receptor is expressed in the brain, liver,
vascular smooth muscle, lung, uterus and testis, the VIb or V3 receptor is expressed in the
brain and pituitary gland, the V2 receptor is expressed in the kidney where it regulates

water excretion and mediates the antidiuretic effects of vasopressin.

In the periphery vasopressin acts as a neurohormone and stimulates vasoconstriction,
glycogenolysis and antidiuresis. In the brain vasopressin acts as a neuromodulator and is
elevated in the amygdala during stress ( Ebner, K., C. T, Wotjak, et al. (2002). "Forced
swimming triggers vasopressin release within the amygdala to modulate stress-coping
strategies in rats.” Eur | Neurosci 15(2): 384-8). The Vla receptor is extensively expressed
in the brain and particularly in limbic areas like the amygdala, lateral septum and
hippocampus which are playing an important role in the regulation of anxiety. Indeed Via
knock-out mouse show a reduction in anxious behavior in the plus-maze, open field and
light-dark box ( Bielsky, I. F.,, S. B. Hu, et al. (2003). "Profound Impairment in Social
Recognition and Reduction in Anxiety-Like Behavior in Vasopressin Vla Receptor

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

using antisense oligonucleotide injection in the septum also causes a reduction in anxious

behavior ( Landgraf, R., R. Gerstberger, et al. (1995). "V1 vasopressin receptor antisense



water excretion and mediates the antidiuretic effects of vasopressin. 20 In
the periphery vasopressin acts as a neurohormone and stimulates
vasoconstriction, glycogenolysis and antidiuresis. In the brain
vasopressin acts as a neuromodulator and is elevated in the amygdal.a
during stress ( Ebner, K., C. T. Wotjak, et al. (2002). "Forced swimming
oﬁgodéﬁiggﬁ{éewa@p{@t@sitaeﬁiﬁasee%ﬂﬂgbé ﬂa?o@rﬁssjﬂatﬁﬂd?mgoohoka'g% f_iriacril\;llinaﬁon
. .. stress-coping str ies.in rats. r r (2); -8). The Vla
abilities 00 KL ?&ﬁ%ﬁ%%@%}éﬂs&% %ﬁéijnﬁgﬁiuwly in limbic
areas like the amygdala, lateral septum and hippocampus which are .
Trayiig seviripoitarieroreHare BEUREGR GF HRTetcrtigbdaypressin in the
B A etk bor | FAFISL e S.B. thL o1 e 2003
. qpen field. and light-dark bo s .F..S. B. Hu, et al,
(Mich 5ot dmtr A e IR Bbo A B be LR TS s B Bbtlates the
cardiovamaibdy seiperBehaviarinisddsoprasSinAvis Beicitor2802khbdrabe mre@bery it
indnca GRIORSYEoRAr ALY k- s OMRERI UAHOR:OF Ahe iMidHiaearidrthe Via
using antisense oligonucleotide injection-in the s’%’%iﬁ also ¢ se%sa( v
receptopdUBHERT af?ﬁ&mi%ﬂﬁgﬁavmfﬁl’eaﬁa@ré% RAVRE tb‘&%‘&? t 5 an
Kercki{4880)R Vi, VaSDIEssil) eceptoomtisahsenis-waligpresinyH(icte dbiderintoV (2)
septum reduces vasopressin.bindi ialydiscamination. apijliti
G e R e e S
449(1Bcépietlis also mediating the cardiovascular effects of vasopressin in the

brain by centrally regulating blood pressure and heart rate in the solitary
gactnugius, (Michefime nBodimen divbris (2SO0 PENegEmBENdS
~vasopressin modulates.the cardiovascul e CISE AN Nich antagonists
o TS Y P AR S amaons
are usyAScuAhTRRSSHTNIDIBIR SONIERFIH CHIFBRASFIGH tREPSTIE R TBFOnic beart
faiturdM %Q%ﬁ%ﬁﬁﬁpf&%ﬂéﬁtb@l parametpisinnoeardintiintsctacbiatsic Vamdrome,
kho

Kerckhoven, R., |. Lankhuizen, et al. (2002). .:.Chronicmas Jal .
obseSH PO} e AR B Lt s PRt fhions

 with iefarctethe S OB PRI %Péf’@(‘iq@)a;d PATY1E is theretore an

object of the embodiments disclosed herein to provide compounds which

act as Via receptor modulators, and in particular as Via receptor

Antagogists. [Buchpantdyonismsodred BeTIPaLthel B SGhee i tRe & Bnditions

of dysmenorrhea, hypertension, chronic heayt failure, inappropriate

secretion of vasopressin, liver cirrhosis, nep roticR%yndrome, obsessive

compulsive disorder, anxiety and depré: rders. The preferred

indications

‘<-_><

wherein
¥ and Y are selected from the combinagdons of:

Xis C=0,and Yis C,
Xis CHz and Yis O,

X is O, and Y 1s CHo,

Xis NR',and Y is C=0,
¥ 15 NR’, and Y is CHj, or



Riis

RYis

3.
R s

RYis

with regard to the disclosure are the treatment of anxiety and depressive
disorders. According to a first aspect, there is provided a compound of the
general formula () Rs 1I0RBR, X YRR2 N Rs-"NOR6R wherein
X and Y are selected from the comtiations of: X is C=0, and Y is 0, X is
CH2,andYis 0, Xis0,and Y is CH2, Xis NR7,and Y is C=0, X is NR',
and Y is CHz, or -Sa- X-Y is -C=C- or -CH2CH2-; R' is hydrogen,
C-B-alkykoglionallLBubstituted by CN or OH, or
_?%h%ggh}/lene)-C(O)-NRaRb; R2 is hydrogen, CI-6-alkyl, CI-6-alkoxy,
-(Ci-6-alkylene)-NRRd, (CI -6-alkylene) -C (O) Rf, benzyl, optionally
stbsiBkie OMRPEAY sSHRsBRESLRY, HI8F s Hikyl, CI-6-allcyl, Cl-6-alkoxy,
hql@;_@k}@&l;k@x@(oﬂmmm%yano, or phenyl, optionally subsitituted by one

og};’gpggegglo, halo-ClI-6-alkyl, Cl-6-alkyl,

Ci-s-alicyl,

C.¢-alkoxy,

~(C,-¢-alkylene)-NR°R",

«{(Cy:¢-alkylene)-C(OIR],

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

phenyl, optionally subsitituted by one or more halo, halo-C,.¢-alkyl, Ci6-alkyl,
Ci¢-alkoxy, halo-Cje-alkoxy, nitro, or cyano;

hydrogen, halo, or Cy.s-alkyl;

hydrogen,
halo,

' Cye-alkyl,

R%is

halo-C.¢-alkyl,

Ci.e~alkoxy,

halo-C¢-alkoxy, or

~0-Cy.1p-alkenyl

hydrogen, hale, C;.¢-alkyl, or Ci.¢-alkoxy;

or R® and R are bound together to form a ring with the benzo moiety, wherein
- -R-R*- 15 —O-(CH,)—O- wherein nis 1 or 2;

hydrogen,

Ci¢-alkyl, optionally substituted by CN or OH,

~(C,¢-alkylene)-NRERY,

-{Cy¢-alkylene)-C(O)-NR'R/,

~O-benzyl, optionally subsitituted by one or more halo, halo-C, ¢-alkyl, C; ¢-alkvl,
C;;G-alkoxy, halo-C;¢-alkoxy, nitro, or cyano,

nitre, '

halo,

cyano,

C1.6-alk0X}f,



Cl-6-alkoxy, halo-C1-6-alkoxy, nitro, or cyano; R3 is hydrogen, halo, or
Ci_6-alkyl; R4 is hydrogen, halo, C'-6-alkyl, halo-C1-6-alkyl,
Ci-6-alkoxy, halo-C1-6-alkoxy, or -O-C2-10-alkenyl R' is hydrogen, halo,
Cl.6-alkyl, or Cl-6-alkoxy; or R4 anddR5 are bound together to form a ring
with the benzo moiety, wherein -R4-R5- is -O-(CH2)"-O- wherein nis 1 or
2; R6is hydrogen, Cl-6-alkyl, optionally substituted by CN or OH,
-(Cl-6-alkylene) -NR5Rh, (C1-6-alkylene)-C(O)-NR'RI, -O-benzyl,
optiena)ly.subsgitituted by one or more halo, halo-C1-6-alkyl, Cl-6-alkyl,
glf.a%;a#léox hglo-Cl-G-aIkoxy, nitro, or cyano, nitro, halo, cyano,

3o 65(?‘}(1’ b- halo-Cl-6-alkoxy:, halo-C1-6-alkyl,
- (O B-adidylens)G@JRE, phenyl, optionally subsitituted by halo,
halQ: L -Ssalody - - lo-G-6-atko itpo, O no,
(%@%@ene}@vﬁ%ﬁ%ﬂ F\%hfflxgi éﬁ%ﬁlt&g‘ 5%89 G%igzrﬁ%gglr’e ]ﬁégtleﬁfxc) fyl,
4- to chaefmberbuhetergoyctogiybor 3 to 6-membered cycloalkyl, each

OR@Q?M?%)@%{I&H&%@%&%@{S p ogx%f , %lgi ?oatlio-irci:elz-n -gr”éé{ lheteroary‘l, 4- 10 6-
membered heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, halo-C.¢-alkyl,
Cy-alkyl, Cy.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
or R’ and R°® are bound together to form a ring with the benzo moiety, wherein
-RP-RS- s ~0-(CHp)p~C(O)-,
--C(0)-(CHL)3-O-, or
~0-(CH3)p~O— whereinnis 1 or 2:
R”is hydrogen or C,.¢-alkyl;

rE R, RY and R" are each independently hydrogen, halo, C}I.s*alk}’i, halo-C,.¢-alkyi,
Ci.s-alkoxy or halo-C,satkoxy; ‘
R% R, R'and R’ are each independently
hydrogen, '
Che-alkyl,
~{Cl_6-alkylene}~NRkR{,
wherein R¥ and R! are each independently hydrogen or Cy¢-alkyl,
or R*and R®, or Riand R/ together with the nitrogen to which they are bound form a
five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
R, RY, R® and R” are each independently
hvdrogen,
Ci-¢-alkyl,
-C{O)RS, or -5{0)R"
wherein R® is selected from the group of
'hydrogen-,
C;-¢-alkyl, and
phenyl, optionally substituied by one or more halo, halo-Cy¢-atkyl,
Cre-alkyl, Cy.s-alkoxy, halo-Ci¢-alkoxy, nitro, or cyano;
or R® and R¢, or RE and R" together with the nitrogen to which they are bound form

a five or six membered heterocycle comprising one or two heteroatoms selected



C1,6-alkyl, C1-6-alkoxy, halo-Cl-6-alkoxy, nitro, or cyano; or R5 and R6
are bound together to form a ring with the benzo moiety, wherein -R'-R6-
is -O-(CH2)n-C(0O)-, -C(0)-(CH2)n-O-, or -O-(CH2)n-O- wherein nis 1 or
2; R7 is hydrogen or C1.-6-alkyl; R8, R4, R10, and R1' are each
independently hydrogen, halo,-&+6-alkyl, halo-C1-6-alkyl, C1-6-alkoxy or
halo-Cl-6alkoxy; Ra, Rb, R" and R' are each independently hydrogen,
C1-6-alkyl, (C1-6-alkylene)-NR"RI, wherein Rk and R' are each
independently hydrogen or C1-6-alkyl, or Ra and R', or R' and RI together
with the nitrogen to which they are bound form a five or six membered
heterocycle comprising one or two heteroatoms selected from the group
of nivoydn, cosygenramdgsulforyRh Rd sBBuand Rh are each independently
or Y diReren & kuabat (IR A sRENRRE Wielsin B Joselested o
the_group.of hydrogen, C1-6-alkyl, and phenyl, optlonaﬁ substituted 6%/
oné B Rfe HafBOMAlo-C1-6-alkyl, Cl-6-alkyl, C1-6-alkoxy,
RYis selebatbfBh6-alkoxy, nitro, or cyano; or R™ and Rd , or R' and Rh together with
h Egg[%ggrogen to which they are bound form a flve or six membered
rocycle comprising one or two heteroatoms selected -5c¢- from the
1g‘r >of nitrogen, oxygen and sulfur; or R* and R, or R and Rh together
C; \Withgae; ndtrogen to which they are bound form isoindole-1,3-dione;

phenyl, optionally substituted by one or more halo, halo-C,.¢-alkyl, C,.-alkyl,
- Cys-alkoxy, halo-C,¢-alkoxy, nitro, or cyano;
ora pharmaceutlcaﬂy acceptable salt thereof.

According to 2 second aspect, there is provided a process for the preparation of compounds of formula

(1) as defined above, comprising the step of reacting a compound of formata (IT):

with an a.mineiof the formula 1

N
H (1)

to obtain a compound of formula (I), wherein R' to R® R® to R'!, X and Y are as defined

above.



Rf is selected from hydrogen, G-6-alkyl, Ci-6-alkoxy; or phenyl,

optionally substituted by one or more halo, halo-Ci_6-alkyl, Ci-6-alkyl,

C1l6-alkoxy, halo-Ci_6-alkoay, nitro, or cyano; or a pharmaceutically

acceptable salt thereof. Accordingi® a second aspect, there is provided a

process for the preparation of compounds of formula (1) as defined above,

comprising the step of reacting a compound of formula (Il): R3R24 OH N
ORI RN Wapkchthaminer ol dhaforemstaid ROpRER R AdoM puistds formuta )
s ddmnbiainasampaund plinmule LBRIeL: B9, RS to R X and

Y are as defined above. 5d According loa third aspect, % ere is provided

a process for the preparation of compadginds of formula (1) as defined

above, comprising the step of rea&tin pound of formula (1-1) R9

RioRBRi X Y

R11
R 2
RY i N
AN
R N 0
RS . H

{11
with an electrophile of formula R'-hal, to give a compound of general formula (I), wherein

1 6 48 11
R't0 R R to R™, X and Y are as defined ahove with the oroviso that R is not FL

According to a fourth aspect, there is provided a compound of formula (I) obtainable by a

process as defined above.

According to a fifth aspect, there is provided a compound of formuia (I) as defined above forause in°
the prevention or treatment of dysmenorrhea, hypertension, chronic heart failure
)

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

compulsive disorder, anxiety and depressive disorders.

Agcording to a sixth aspect, there is provided a pharmaceutical corriposition comprising a
compound of formule (1) as defined above,

According to a seventh aspect, there is provided a use of a compound of formula (I) as defined;
above for the preparation of a medicament.

In the present description, the term “alkyl”, alone or in combination with other
groups, refers to a branched or straight-chain monovalent saturated hydrocarbon radica

The term “Cig-alkyl” denotes a saturated straight- or branched-chain hydrocarbon group

containing from 1 to § carbon atoms, for exampie, methyl, ethyl, n-propyl, isopropyl, n-

butyl, isobutyl, fert-butyl, the isomeric pentyls and the like. A preferred sub-group of C
. . 16
alkyl is Cy.s-alkyl, i.e. with 1 - 4 carbon atoms,



R3R2RN R51 co R6H (I-I} with an electrophile of formula R'-hal, to
give a compound of general formula (1), wherein R'to R6, R8 to R", X and
Y are as defined above with the proviso that R' is not H. According to a
fourth aspect, there is provided a¢ompound of formula (1) obtainable by a
process as defined above. According to a fifth aspect, there is provided a
compound of formula (1) as defined above for a use in the prevention or
tiadhmprsondpansioa e ey peitdsaror e Rt dhit insarmbtaeched saturated
- divallDRBPEOHHALR SesdRUON Db MARAREe SS - HuglciErhasinsnephetiateeiome,

. ,0bsessive compulsive disorder, anxiety and depressive disorders, ..

vl TR HPLGPRET et D e S ot e divalent

hydreamipositidinatofriprising s cotmpount:efdermatayibrasctufiensd above.

am&iff&ﬁ%@get&@ﬁ@aﬁéﬁa %S&%&Iﬁk}%@i&e@{eﬁﬁfé fyse of a compound of
formula (I) as defined; above for the preparation of a medicament. In the
present description, the term "alkyl:, alane gr.dn combination with other
D R I TR o AL s 01 i) S g Eoup

R-Ohydhocanidnsradicaliyrmededinmd dio 6 dikpinplep otatkaa-atrare drsaagHxy
or branched-chain hydrocarbon group containing. from 1 to 6 carbon
atoms, for example, methyl, ethyl, n-propyl, isopropyl, n- butyl, isobutyl,
tert-butyl, the isomeric pentyls and the like. A preferred sub-group of CI-6-
alkyl is Cl-4-alkyl, i.e. with 1 - 4 carbon atoms. In the present invention,
the term "alkylene" refers to a linear or branched saturated divalent
hydrocarbon radical. In particular, "CL_6-alkylene" means a linear
saturated divalent hydrocarbon radical of one to six carbon atoms or a
branched saturated divalent hydrocarbon radical of three to six carbon
atoms, e.g. methylene, ethylene, 2,2- dimethylethylene, n-propylene, -
2-methylpropylene, and the like. In the present description, the term
"alkoxy" and "G-6-alkoxy" refers to the group R'-O-, wherein R'is
Cz_6-alkyl as defined above. Examples of alkoay groups are methoxy,
WO 2008/068185 PCT/EP2007/062985
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-6 ethoxy, n-propoxy, isopropoxy, n-butoxy, tert-butoxy, sec-butoxy and
the like. A preferred sub-group of C16-alkoxy, and still more preferred
allcoxy groups are methoxy and/or ethoxy. In the present descrl tion, the
W?e%?ﬂ&‘i{ﬁg g?kyl" and "C_6-thioalkyl" refers to the 5 group Rr-& épg?ﬁﬂﬁ%%
is Ci-6-alkyl as defined above. The tefm "CG-6-hydroxyalky!" or "CI 6- aIkyI
hsubstltuted by OH" denotesb a G-6- ?Ik lngroup as, defined g f ir} d
I 8tieadt SRS te Y drogen SF”r‘r‘{s of the Ay Gr BB”%’ %f &Gy drererre
suuﬁg/rdr@(yf @mﬁikfﬂfbe 1amntiOkereyarioalky klop M Cdr@ipdlayk subbmuteddéyr
ethGH, denotes a C16-alkyl 10 group as defined above wherein at least one
of the hydrogen atoms of the alkyl group is replaced by a CN group. The
term "halo" or "halogen” refers to fluorine (F), chlorine (Cl), bromine (Br)

anth ibelvesenidiebrinbainchetitorndhipd blomde beindriprdielredfemHe the

- grotgrmr-halohekip Riky L denbiessal GiGtaligilegroup as defined above

wherein at 15 least one of the hydrogen atoms of the alkyl group is
repigcedhy @, ha@amw &@?@Mﬂﬁﬂfﬁzﬁﬁ@@W@}W%@E@J%@Waﬂcyﬁ
fluoro lgxam les_of halo- C§ I{(X CH% are not |m|t[etgl O, met
grolp a Qe Ibave whitein ab east One o ro ¢ 2} oms al 1¥dp 13
51 ﬁ fé?jy Isopropyl, 1So , Sec-b u]%y pen yI or Pu—:g(
&Gthore CI, F, Brorl atom(s) as well as those groups

speC|f|caIIy illustrated by the e2<amples herein below. Among the preferred
halduCkeralkylea grouls ares dil.uebard erbsfiboed-idthy] dmeigsyd Cihelkyl
grotgyam dat-Cl-6ralkhutisernetesoaddfohrlioary gioupas defiretkabavep is

whergin,at\least,one of the hydrogen atoms of the alkyl group is replaced
rep by a hjgl%gen%gt gu preferably fluoro or chloro, most preferably fluoro.

Irf?.gng the %refferred h d aI &1%3%[))25 5{(&9@ a}o %mme (Br) and

triffluoro-methoxy or -e c%<y e Pter enyl'
odgsibi W&ﬁo@flﬁé‘%@‘é%‘gﬁr&i@iﬁ@ﬁéﬁ?éﬁlwéﬁ%ﬁé@%ydrocarbon reS|due
of 2 to 12 carbon atoms comprising at least one double bond. A preferred

subbgretp ohd- G 2sailkehyiliaaes 6 alkydhyl sRxamplédiot drbprefehrsein at
leastlkedyf Grobpd-agenathenybfRrepEa il prbwyepamidoyl Ggllyh)awm&mﬂ,.
preﬁ%ﬁ% ﬁ%r@gﬁ%ﬂkﬁ&/ Inﬁg%?g}ér%bpﬁﬁ&?g %x¥1| ?e@t%fﬁgfg ICp qsﬁﬂ fle but

exen-2-y *H’ exen-3-y hexen-4- exen-b
are ggttﬁ iﬁ%ﬁﬁ&%ﬁw %tﬁ%fféa’lbiﬁ?ﬁéogk’]an’ﬁ?}?é‘éyhé%uH“Wl tert Buiyl, pentyl or

n-hexvl substituted by one or more Cl, F, Br or I atom(s) as well as those groups
specifically llustrated by the examples herein below. Among the preferred halo-C,.¢-alkyl

groups are difluoro- or trifluoro-methyl or -ethyl.

The term “halo-Cj.¢-alkoxy” denotes a Cy.¢-alkoxy group as defined above wherein at
least one of the hydrogen atoms of the alkyl group is replaced by a halogen atom,
preferably fluoro or chloro, most preferably fluoro. Among the preferred halogenated

alkoxy groups are difluoro- or trifluoro-methoxy or —ethoxy.

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

below.
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below. WO 2008/068185 PCT/EP2007/062985 -7 The term "5 or 6
membered heteroaryl" means an aromatic ring of 5 or 6 ring atoms as
rin%{members containing one, two, or three ring heteroatoms selected

WH MY 5y S, the rest being carbon atoms. 5 or 6 membe?’&?ﬁé’l’@%@ﬂ%’s”
can optionally be substltuted with oné two, three or four substituents,
wherein each substitu y independently be 5 selected fr m the grou
ORI of (A SRy eSS T o R B TG e g R oms
as rﬁmwmﬁme&awm&gmm«y&m 184 e wiargeansbrrytddmindy 1-6: S,
thealisy lauinoatide ke)alky @mm@eﬂfas&mpm&@awwaﬁarp@wiﬁm@ubma&sa with
oneomr%%?e 5P Eﬁlﬁ%ﬁﬂl’t ﬁi@g@t%\qle? ﬁ%&éﬁ?xﬁﬂﬁ% ﬂ?@ E%Qdengy be

| 6-alk ks
Se‘%g%%%c v aﬁ%ﬁé‘épo‘fﬂ?éﬁﬁ(%% HH% % @iﬁcﬂﬂ%ﬂm T | hot TR hato

cyapptivtalygobstitdlirtidazpfrh optivhdllys substirateoboxhaotjho,dptionally
azkﬁuﬁﬁﬂ'wtﬁ@bm?&@}ymﬁﬁomk%%uhﬁmweﬁ By eRYaRaly: Sbstifuted
speP}‘{caﬁi %E’éé?”c?'i%e dP SHiied pyraziny hoﬁyl%n%”)éSUbngtéd PR d'% Sae

a y su bstitute pyrimidinyl, option Sstitated fura Ay, an
al W1$W8r@gpé]&%“élf§}“€xéﬁﬁipﬂ?ﬁé’&h ’ PfS R TaREr ResT RS e kg lbut
are mydnsigdrionepadent! patdssitad: tioedyz deh sistingaliy snbstiing o b Satol7i,
opwﬁﬁﬁlab@{ﬁ%@d%ﬁ@a@ogtpwlaﬁdmgan&mtt@asp}}rgwngp%%amv&&m&@@
q attomaisel C fré)m nitrogen oxygen ulfur the ng
PYTEs VE atoms. 310 % R e e R oayEIot q? Tsd B I’IO%tl nally

Su%ﬁ%ﬁ%&éaiwﬁwﬂnepmaﬂbfW@éﬁ%@ééﬂf@@ﬂt@féﬁb@éﬁw@a@hagﬁ pRtitdisry

exetaphiflepeadantly hydroxy, Cl-6-alkyl, Cl-6-alkoxy, Cl_ 20 6-thioal.kyl, halo,
cyan, nitro, halo-Cl_6-alkyl, Cl_6- hydroxyalkyl Cl_6- alkoxycarbonyl
anfinpeors heleyrarile o CReysRyRaRiTe caf iroEaasoRgiens consisting of one

rin€araapyl WM&MQ'Q@&J @thﬁes\aztamﬁ@ﬁﬁkga{w@@m}e@mﬁf@fsﬂ@@wo, or three
h tsub tltuen fhalo Q alo-C1 6-alkyl, Cl gyl I‘RG aIko>Q/ 3107
¢ ?{Ofl oﬂlséeafffcoxy, ni rol ande gﬁ%ené’iasmptfes of FleEeroc%f‘r r%noaé?msc‘ to
meipncieh e eid aabtviviteepicorapidreaip sitbstitorél teteahyaro-thranyl,
sub@t@&h@ﬁé‘%ﬁb&%ﬁi'@é@ﬂs@sﬂ!ﬁ%ﬂ&ﬂd&ﬁﬂ%ﬁﬂy %W@&PXH@“@ eri(oxy C;-
é)t}l 1Baibi‘]substltuted halinyl, tlona}#/ substltlged pip azmyl and
S T et frosmisie el ek dikeh
amitheteresykidmnheld€finitibnRarandikbo Ritang1Rd;, Rebangd REHn& 'unless
otherwise specifically indicated. Preferred substituents are halo, halo-C,.¢-alkyl, C; ¢-alkyl,

Ci-alkoxy, halo-Cy_g-alkoxy, nitro, and cyano. Examples of heterocyclic moieties include,

~ but are not limited to, optionally substituted tetrahydro-furanyl, optionally substituted

piperidinyl, optionally substituted pyrrolidinyl, optionally substituted morpholinyl,
optionally substituted piperazinyl, and the like or those which are specifically exemplified

herein,

The term “heterocycle” in the definition “R? and R®, R® and R%, R® and R, R
and R/, together with the nitrogen to which they are bound form a five- or six-membered
heterocycle comprising one or two heteroatoms selected from the group of nitrogen,
oxygen and sulfur” means either heterocycloalkyl or heteroaryl in the above-given sense,
which may optionally be substituted as described above. Preferably, the “heterocycle” may
optionally be substituted with one, two or three substituents selected from halo, halo-C; -
alkyl, Cis-alkyl, Cy¢-alkoxy, halo-Cy¢-alkoxy, nitro, and cvano. Preferred heterocycles are

piperazine, N-methylpiperazine, morpholin, piperidine and pyrrolidine.
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and R3, together with the nitrogen to which they are bound form a five- or

six-membered 30 heterocycle comprising one or two heteroatoms

selected from the group of nitrogen, oxygen and sulfur® means either
WRAMBHSalkyl or heteroaryl in the above-given sense, whRRIHERY07/062985

optionally be substituted as describedSabove. Preferably, the "heterocycle”

may optionally be substituted with one, two or three substituents selected

fromMRARY 2Hai81E LIE ARy IS EBFBUAINY P BRI JRFIRAITE eIk dxre g nal
sulanc.eyaner Preferred heterocycles are 35 piperazine,

N-methylpiperazine, morpholin, piperidine and pyrrolidine. WO :

2008¢ 0681 8% PCTERRRDY (060988 ¢ B T hd PHraselte nemdiraerelts with
inorphstMeNES JrsieIably SMeARTHORR ANHD-© %%?Biﬁ@%@sﬁ%&imtﬁiﬁ%horic
.ring. ‘The‘(r]?r "phargsg,}eu}tical V. gccegptabledacid addition salts" erﬂ{oraces_
aaéa?%ér {RA i SFG AR RS n ' BRYANTE GeTB KA a8 R AASERIBH RS Bl A ey taric
acidcigkthatfenscl Beid, quhbsphdnien Sutidicitic acidhfdikeic acid, fumaric acid,

maleic acid, acetic acid, succinic acid, tartaric acid, methane-sulfonic acid,

p-toluenesulfonic acid and the like. In detail, the present invention relates

to compounds of the general formula (I) R9 Rio'RR11 XR3RZY RN

RSN fietagh thespugsent WHSTanR xelairg b seepeltrdeaffrbpsenereonibmitions

of: Xis C=0, and Y is O, Xis CH2, and Y is O, Xis 0, and Y is CH2, 15

Xis NR', and Y is C=0., R .
10 R

N

(1

wherein
X and Y are selected from the combinations of;
Xis C=0,and Y is O,
XisCHyand Yis O,
Xis O, and Y is CHa,
Xis NR’,and Y is C=0,
X is NR, and Y is CHs, or
XY 15 ~C=C- or -CH,CH,—;
R'is hydrogen,
Ci.6-alkyl, optionally substituted by CN or OH, or
~(C1-6~alkylene)-C(O)—NRQR}’;
R’is hydrogen,
Cj.¢-alkyl,
Ci.¢-alkoxy,
-(Cy-alkylene)-NRRY,
-(Cy.¢-alkylene)-C(O)R’,
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Xis NR7,and Y is CH2, or X-Y is -C=C- or -CH2CH2-; R'is hydrogen,
C1.6-alkyl, optionally substituted by CN or OH, or 20
-(C1-6-alkylene)-C(O)-NR"R"; R2 is hydrogen, C1-6-alkyl, C1-6-alkoxy,

WO e8I&flene)-NR Rd, 25 -(C1-6-alkylene)-C(O)W, WO 2868/568%3462985

PCT/EP2007/062985 -9 benzyl, optiénally subsitituted by one or more
halo, halo-C-6- aIkyI Cl-6-alkyl, Cz_6-alkoxy, halo-C1_6- alkoxy nltro or
cy B YbropHERHY oﬁﬂl?é’ﬁ’éﬂﬁﬁgﬁﬁéiﬂﬁﬂéa‘wéﬁé@o?% fe-rallsyl Cre-allyl,
halo C- an;llaﬁ.o@}ﬂ,&-aiﬂéﬂa Cll6xalkoy, Maloacd;aalkoxy, nltro or cyano; 5
s h dro an alk R4 is hydro lo, Ik
T Re el Sk She S O b el
R5 is h@ragéﬁxhahéi@(ﬁ%-ﬁhﬁﬂmﬁ@f EBRY: or R4 and R5 are bound

;(pg@mgggg fionn arrmg@mr@ [the benzo moiety, wherein 15 -R4-R5-is

R 1s g%%HZ n O- wherein nis 1 or 2; R6is hydrogen, C_6-alkyl, optionally

tUted by CN or OH, -(C1-6-alkylene) -NR9R1i,
(Cha&alkyl ene)-C(0)-NR'R1,

Cigalkyl,
halo-C;.-alkyl,
Cis-alkoxy,
halo-Cy.¢-alkoxy, or
-0-Cy.qp-alkenyl;

R’ is hvdrogen, halo, C,s-alkyl, or Cs-alkoxy;

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

RER- 15 —O-(CH,)p—O— wherein n is 1 or 2;

R%is hydrogen,

Ci.¢-alkyl, optionally substituted by CN or OH,

-(Cr¢-alkylene) -NRERY,

-{(Cy g-alkylene)-C{O)-NR'R/,

-O-benzyl, optionally subsitituted by one or more halo, halo-C.s-alkyl, Cy.¢-alkyl,
Ciealkoxy, halo-Cj.¢-alkoxy, nitro, or cyano, or

nitro,

halo,

cyano,

Cie-alkoxy,

halo-C¢-atkoxy,

halo-C, ¢-alkyl,

-(Cy¢-alkylene) -C(O)R,

phenyl, optionally subsitituted by one or more halo, halo-C,¢-alkyl, Ci.s-alkyl,

Ci.¢-alkoxy, halo-Cj¢-alkoxy, nitro, or cyano,

-{Cy-5-alkvlene)-R™, wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to
6-membered heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, halo-C.¢-alkyl,
Cr.e-alkyl, C).s-alkoxy, halo-Cj.¢-alkoxy, nitro, or cyano;
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20 -O-benzyl, optionally subsitituted by one or more halo, halo-C1.6-alkyl,
C1 6-alkyl, C1 6-alkoxy, halo-Cl-6-alkoxy, nitro, or cyano, or nitro, halo,
cyano, 25 C1-6-alkoxy, halo-Cl.6-alkoxy, halo-Cl-6-alkyl,

WQesLkiAzne)-C(O)RF, phenyl, optionally subsitituted by onRCAYERYIE/062985
halo, halo-C16-alkyl, CL6-alkyl, 30 €lé6-alkoxy, halo-C1.6-alkoxy, nitro, or
cyano, -(C1.3-alkylene)-R', wherein e is phenyl, a S- to 6-membered

or RetdrbBnirehowdingetheciete raterityeibann brzeasisiemberes
cycloalkid, ieagh-aptignatty Gibstituted by one or more halo,

han-CI-6-aIkyJ£ @3@#‘%‘}5 1-6-alkoxy, halo-C16-alkoxy, nitro, or cyano;
WO 2008/068 g3 007/062985 - 10 or R' and R6 are bound

together to forfr Efihépvidth Wetisbnzés helely, wherein -R6-R6- is
R7 f@}(@ﬁ%ﬁl-g,(@);(ragj;@)-(CHZ)n-O-, or -O-(CH2)n-O- whereinnis | or 2;

s AR qgen or C1{-alkyl; R8 R9, R10, and R'l are each
S Qe R R T et e
hafor-ErbatkosyhR8.(RaiRyand R1 are each independently hydrogen, 10

r?, Rh @Ay (¢ b aliylenalaNRRRI, wherein Rk and Rl are each
independently hydrogen or CI_6-alkyl, or Ra and Re, or R' and R1

to QEWith the nitrogen to which they are bound form a five or six
meinbeatled. heterocycle comprising one or two heteroatoms selected

-(Cye-alkylene)-NR*R),
wherein R* and R’ are each independently hydrogen or Cr.e-alkyl,
or R* and R", or R’ and R together with the nitrogen to which they are bound form a
five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
RS, RY, R® and R” are each independently
hydrogen,
Cy.g-alkyl,
-C(O)RE, or -S(0),R°
wherein R® is selected from the group of
hydrogen,
Cre-alkyl, and
phenyl, optionally substituted by one or more halo, halo-C,¢-alkyl,
Cie-alkyl, Ci.¢-alkoxy, halo-C_¢-alkoxy, nitro, or cyano;
or R®and R?, or R® and R" together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
or R and R, or RE and R” together with the nitrogen to which they are bound form
isoindole-1,3-dione;
R'is selected from the group of
hydrogen,
C,-¢-alkyl,
Cy.¢-alkoxy; and
phenyl, optionally substituted by one or more halo, halo-C; s-alkyl, Cy.¢-alkyl,

Ci.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
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is from the group of nitrogen, oxygen and sulfur; R", Rd, R9 and Rh are
each independently hydrogen, C-6-alkyl, -C(O)R', or -S(0)2R' 20 wherein
R is selected from the group of hydrogen, Cl_6-alkyl., and phenyl,

WO eIRI Eubstituted by one or more halo, halo-Cl_6-alkyl, € 1BE&R/062983
C1-6-alkoxy, halo-ClI 6-alkoxy, nitro,-ancyano; 25 or R* and Rd , or Rl and
Rh together with the nitrogen to which they are bound form a five or six

ot pridmerech hetbr seganablseptidlag@ne or two heteroatoms selected from
the group of nitrogen, oxygen and sulfur; or R* and Rd , or R9 and Rh
together with the nitrogen to which they are bound form

isaindole-~1,3-di , REi | f th i Cl,e
St S s onen o e pran ] AR S

R" gehrariE e alpzetie-wikgh Bsvaic GRS grmanaizaalidd: mitksl)-
pipeFaeiaNa; Wa ZPP8IRAR GRIPShUIER 2P Q62985 pyirbiiama.

pharmaceutically acceptable salt thereof. In certain embodiments of the

Invigntion;, R /B0 REn R rARdiRARo AN R4 /F IR0 andk RRgaerier wih 4
, the nitrogen to which they are bound form piperazine, 4-£1CI_6-alkyl) 5
R* inpethesindhaln itigrsn & ki TersHoRRRLD ieRdina SR FPSTRARS, M

mogghidinembodiments of the invention, Ra and Rh, Wand Rd, R" and RI, or
Rgfr?@ﬁdrtfﬁj? J%%%H‘u%re}’l‘@st%ftﬁ;heeh?r'{{r%’%fﬁ‘nt,%‘f‘{g‘n%g fpey, are bound form. 4
4-methyfpiperazine, or morpholine. In certain embodiments of the
hetprgardiohe witdraid Retsoarsl il @eriehfbairethe group consisting of pyridine,
pyrimidine, pyrazine, pyridazine, imidazole, pyrazole, oxazole, and isoxazole.
In embodiments of the invention, wherein R™ 1s a 4- to 6-membered
heterocycloalkyl, the preferred heterocycloalkyl s selected from the group consisting of

pyrrolidine, oxethane, tetrahydropyrane, piperidine, morpholine, and piperazine.

In certain embodiments of the invention,

R'is hydrogen,
Ci.¢-alkyl, optionally substituted by CN or OH, or
-(Cyg-alkylene)-C(O)-NRR,

wherein R* and R® are each independently hydrogen or Cy.s-alkyl.

In certain embodiments of the invention,
R*is hydrogen,
C.s-alkyl,
Cis-alkoxy,
-(Cyi¢-alkylene) -NR°RS,
wherein R® and R? are each independently
hydrogen,
-C(O)R’, or -5(0O),R¢
wherein R® is selected from the group of
hydrogen,
Cy6-alkyl, and
phenyl, optionally substituted by one or more halo,
halo-Ci.s-alkyl, Cie-alkyl, Cy.g-alkoxy, halo-C.6-
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10 heteroaryl, the preferred heteroaryl is selected from the group

consisting of pyridine, pyrimidine, pyrazine, pyridazine, imidazole,

pyrazole, oxazole, and isoxazole. In embodiments of the invention,
WHREEMSREN is a 4- to 6-membered heterocycloalkyl, the pref€mE#2007/062985

heterocycloalkyl is selected from the gtoup consisting of pyrrolidine,

oxethane, tetrahydropyrane, piperidine, morpholine, and piperazine. 15 In

certain embodiments of the irNeAKOR IR Pispdrcgen, C1-6-alkyl,

optionally shdsiitdedy Gith o Qfitrlfen (Gldralikyirna):GENRIRD.
wherein Ra and Rn.ar r$ch independently hydrogen or C1-6-alkyl. 20 In

e
certain embodiiENS dPieovention, R2 is hydrogen, Cl-6-alkyl,
CHE alkakyleneCB@Mlene)-NR'Rd, 25 wherein R' and Rd are each

independgnitly, RYAroaen. #LQMN% 25:3(P)2Re wherein Re is selected
from the group of hydrogen, 30 Cl-6-a yl, and phenyl, optionally

substituted b}*&H&6Pmore halo, halo-Cl-6-alkyl, C-6-alkyl, Cl-6-alkoxy,
halo-Cl-6 WQ@2088#68185 PCT/EP2007/062985 - 12 alkoxy, nitro, or
cyano, or R' @dﬁpla efher with the nitrogen to which they are bound
form isoindole'—i,3-di ne, -(C1-6-alkylene)-C(O)RE, 5 wherein RE is
selected fronpl@ﬁgyé,%ygpagl W}@ggﬁ?d by one or more halo, halo-C;.s-alkyl,

Cieralkyl, C;.¢-alkoxy, halo-Ci¢-alkoxy, nitro, or cyano;
benzyl, optionally subsitituted by halo, halo-C;s-alkyl, C,.¢-alkyl, C.¢-alkoxy,
halo-C,s-alkoxy, nitro, or cyano, or
phenyl, optionally subsitituted by halo, halo-C;e-atkyl, Ci¢-alkyl, C;.s-alkoxy,

halo-C,.g-alkoxy, nitro, or ¢yano.

In certain embodiments of the invention, R” is hydrogen, Cy.-alkyl or Ci.¢-alkoxy.
In certain embodiments of the invention, R® is hydrogen or halo.

In certain embodiments of the invention, R* is hydrogen; halo, preferably fluoro,
chloro or bromo; Cy ¢-alkyl, preferably methyl; C,.¢-alkoxy, preferably methoxy or ~O-iso-
propyi; halo-Cys-alkoxy, preferably trifluoromethoxy; or -O-C,.1o-alkenyl, preferably allyl.

In certain embodiments of the invention, R” is hydrogen; halo, preferably bromo;

Cy¢-alkyl, preferably methyl; or Gy ¢-alkoxy, preferably methoxy.

In certain embodiments of the invention, R* and R’ are bound together to form a

ring with the benzo moiety, wherein -R*~R’- is =O-CH,~O—.

In certain embodiments of the invention,
R®is hydrogen,
Ci-s-alkyl, optionally substituted by CN or OH,
-(Cir-alkylene)-NRER"
wherein RE and R" are each independently selected from hydrogen, or
Cyg-alkyl;
or wherein R® and R" together with the nitrogen to which they are bound form

a five or six membered heterocycle comprising one or two heteroatoms
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C1-6-alkyl, Cl-6-alkoxy, and phenyl, optionally substituted by one or more
halo, halo-Cl-6-alkyl, 10 C1_6-alkyl, Ci_6-alkoxy, halo-Ci_6-alkoxy, nitro,
or cyan.o; benzyl, optionally subsitituted by halo, halo-Cl_6-alkyl,

WEEESABIBSC _6-alkoxy, halo-C16-alkoxy, nitro, or cyano, or BREAR2007/062985

optionally subsitituted by halo, halo-Ql36-alkyl, Cl_6-alkyl, CI-6-alkoxy,
halo-C_6-alkoxy, nitro, or cyano. 15 In certain embodiments of the
invention, RZECAYErEaBHIE EraLmlof Bt C2E6-xKesy 21A fBfesin
emmggmm@tgrﬁﬁmgjwemmn, R3 is hydrogen or halo. In certain

embodiments of,the jnyention, R4.is hydrogen; halo, preferably fluoro,
Chioro o BTSTICY Cr bty et At 6. k. preferably

methoxy or -83idte20; propyl; halo-Cl_6-alkoxy, preferably
trifIuorometh@%;gk}?g)-cz-lo-alkenyl, preferably alkyl. In certain
embodiments of the invention,,R5 is hydrogen; halo, preferably bromo;
C1-6-alkyl, pFé?ér%iﬁllby}ﬁ’é‘;tH %$C1-6-alkoxy, preferably methoxy. In
certain embodimentseofi maim,mmm@mbmydcbgngeihéumﬂcyk
form & ging:with the, benzo MEIREY nRBESIR, BAR sy B:HIg @ ron Mive or
certain embodiments of the invention, R6 Is hydrogen, Cl_6-alkyl,
optionally suB&RABPHYEREPOHE Corpsamkornmey MRORF ag Wkerefsted
R8 and Rh areeadit indepefdantieselasted fiaddlyetogen, or Cl-6-alkyl;
or WPEIEIn Ry AN, togsier WD die nitogen g mhich ey ate boungly
form a five or six membered ete?focycf)e comprising one of two
heteroatomsakex2hob) 068185 BE TIEP2B0 7082985 - 13 selected from
theygwgup of nitrogen, oxygen and sulfur; -(C-6-alkylene)-C(O)-NR'R’

halo;
cyano;
Ci.g-alkoxy;
halo-C;s-alkoxy;
halo-C g-alkyl;
-(Cy.¢-alkvlene) -C(O)RS,
wherein R'is selected from
hydrogen;
Cig-alkyl;
Cig-alkoxy; or
phenyl, optionally substituted by one or more halo, halo-C; ¢-alkyl,
Ci.g-alkyl, Ci¢-alkoxy, halo-Ci.s-alkoxy, nitro, or cyano,
phenyl, optionally subsitituted by one or more halo, halo-Ci¢-alkyl, C,¢-alkyl,
Ci.¢-alkoxy, halo-C, ¢-alkoxy, nitro, or cyanos

-{Cy3-alkylene)-R™, wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-
membered heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, halo-C,s-alkyl,
Cl-g—ailcyf, Cr¢-alkoxy, halo-C;¢-alkoxy, nitro, or cyano.

In certain embodiments of the invention,



wherein R' and Rr are each independently hydrogen; 5 Ci-6-alkyl;
(C1-6-alkylene) -NRKRI; wherein Rk and R' are each independently
hydrogen or Cz_6-alkyl; or R' and R' together with the nitrogen to which

WehaysheSBdund form a five or six membered heterocycle coRfgFiERRIGHE29853
or two heteroatoms selected 10 fromithe group of nitrogen, oxygen and

. Sulfur; -O-benzyl, optionally subsitituted by one or more halo,

R” Walydeowialkyl, Ci_6-alkyl, C-16-alkoxy, halo-Ci_6-alkoxy, nitro, or cyano;
NitD;-ARdg; okhieyaANosBktB-alk Oy NalaE;-6-alkoxy; halo-C]-6-alkyl;
_(Q?-ql I%Q}e%-_ &IRE; 20 wherein Rr is selected from hydrogen;

Ci_ 6-4fik§T; €1 6-alkoxy; or phenyl, optionally substituted by one or more
halo, hal&:CiiRilkyl RB5ue ea-hlingdeerelallpxylentid fCineratkogyr nitro, or

5 cyano, @péegly?,;gg;igug@}%g,ubsitituted by one or more halo,
halo-Cj_6-alkyl, Cl-6zalkyl, Cl-6-alkoxy, halo-C-6-alkoxy, nitro, or cyano;
-<Ci_3-a|ky|eﬁ¥eyférﬁ TR Wi BRSPS T b re HoNBtb R five
4- to 6- memberedhstenooybioadkdyttordstd=omepnbaredreyataatkktdatoms

each optionally subsfteel i 6S, 1 BafG Rigehaler Geprall

C1-6-alkyl, Ci-6-alkoxy, hzlalcj)-C-G-aIkoxy, nitro, or cyano.” In certain
erﬁ%cﬁ“r%@%'t%“@?ﬁ@ﬁ%%%n, WO 2008/068185 PCT/EP2007/062985
10 wherein R' and R’ are each independently

hydrogen,
Ci6-alkyl,
—(C]gg—aikylene}—NRle,
wherein R* and R' are each independently hydrogen or C,.¢-alkyl;
15 or R'and R’ together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two heteroatoms selected

from the group of nitrogen and oxygen.

In certain embodiments of the invention, R is hydrogen or Cy.¢-alkyl, preferably

hydrogen.
20 In certain embodiments all R® to R are hydrogen.
In certain embodiments, R® to R'' are independently hydrogen or halo.
In certain embodiments, R” is fluoro, and R®, R and R" are hydrogen.
In certain embodiments, R®, R” and R are hydrogen and R is bromo.
In certain embodiments, R® to R'' are independently hydrogen or methyl.
25 In certain embodiments, R® to R" are hydrogen and R is methyl.

In certain embodiments of the invention, X is C=0 and Y is O, i.e. compounds of

formula (1a)
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- 14 R6is hydrogen, C1_6-alkyl, optionally substituted by CN or OH,
-(Cl-6-alkylene)-NR5Rh, wherein R' and Rh are each independently
selected from hydrogen, or 5 C16-alkyl, or wherein R' and Rh together

Wt #HesafiFogen to which they are bound form a five or six RIENRRAGTH 062985
heterocycle comprising one or two hetgroatoms selected from the group-
of nitrogen and oxygen, -(Cl.6-alkylene) -C(O) -NR'R’, 10 wherein R' and
R are each independently hydrogen, Cl-6&dlkyl, - (C 1-6-alkylene)

h.eteroatoms selected from the group of
embodiments of the invention,fR' is hydre
hydrogen. 20 In certain evhbodiments all i
embodiments, R8 to R" are @ Yent
embodiments, R9 is fluopeangR8; ;
embodiments, R8, R9 and R" age hy}drogen and R10 is bromo. In certain
embodiments, R8 to R11 are independently hydrogen(@l) methyl. 25 In
certain emb}odim}ents, R8 to R10 are hydrogen and R" is methyl. In certain
emBuddh o thaavelsfispd keseo=boaad Y is O, i.e. compounds of

formula (la) WO 2008/068185 PCT/EP2007/062985 - 1> R
In certain embodiments of the invention, X is CH,, and Y is O, i.e. compounds of

formula (Ib)

R
Rm R8
Rﬁ
0

4 RS R*

R N

A\ .

R® N o
R R

wherein R! to R are as defined herein above.

In certain embodiments of the invention, X is O and Y is CHy, i.e. compounds of

formula (Ic)

R
R‘EO RB
RH O
R®  g?
= N
N
R® N 9]
& r'
R (o)

wherein R’ to R’ are as defined herein above.



R1I0R R"4/0 RzORa RN R50 RsR (la) wherein R'to R" are as

defined herein above. In certain embodiments of the invention, Xis CHz,

and Y is 0, i.e. compounds of formula (Ib) R RI0R R"R3R20 RN
WRIBHRKID) wherein R' to R" are as defined herein above. BETERZINT062985

embodiments of the invention, X is 0 and Y is CHz, i.e. compounds of

formula (Ic) R9 RioR RO R3R2RN R51;0 R6R(Ic) 10 wherein R’

to Rr'arensudideddnseintabovenie@ 008786818 6is C=0, i.e. compounds of

forRGIE/EM2007/062985 - 16

G
R . (1d)
wherein R to R* are as defined herein above.

5 In certain embodiments of the invention, X is NR” and Y is CH,, i.e. compounds of

formula (Te)

R
R10 RS
2" R
R® R?
R* N
AN
R® N 0
RE R

(Ie)
wherein R! to R* are as defined herein above.

In certain embodiments of the invention, -X-Y- is -CH=CH-, i.e. compounds of
10 formula (If)



In certain embodiments of the invention, Xis NR7 and Y is C=0, i.e.
compounds of formula (Id) R9 RroRa -R7RN R3R20 RNRI\ORs
R (Id) wherein R' to R" are as defined herein above. 5 In certain
wernhsdispEsts of the invention, X is NR7 and Y is CH2, i.e. coxipo@nels /062985
formula (le) R R10 R$ R"NCR R3.R2RN RSINO RsR (le) wherein
R'to R" are as defined herein above. In certain embodiments of the
invention, -X-Y- is -CH=CH-, i.e. compounds gf io formula (If) WO
2008/068185 PCT/EP2007/062985 -1F27“R Rig R R*R3R2 N

R
R R?
R4 N
N
R’ N O
R R

(If)
wherein R' to R® and R® to R are as defined herein above,

In certain embodiments of the invention, -X-Y- is -CH, CH;-, i.e. compounds of
formula (Ig)

R
8
Rw R
RH
R’ R?
4
R N
N
R’ N &
8 }:Q1
5 R (Tg)

wherein R' to R® and R® to R are as defined herein above.

In certain embodiments of the invention, R’ to R® are not all hydrogen.
In certain embodiments of the invention, R’ to R'" are not all hydrogen,

10 The invention further encompasses an embodiment with the compound of formula
{I), wherein

X and Y are selected from the combinations of:
Xis C=0,and Y is O,
XisCH, andYis O,

15 Xi1sQ, and Y is CH,,



10

15

20

25

30

RS N O R6 R' (If) wherein R'to R6 and R8 to R" are as defined herein
above. In certain embodiments of the invention, -X-Y- is -CH2 CH2-, i.e.
compounds of formula (Ig) R9 RoOR8 RiiR3R2 R4AN RSNO 5R6R
Wgyoi#nsiéin R' to R6 and R8 to R" are as defined herein ab8¢&/IR20BHERPSS
embodiments of the invention, R' to-R®@ are not all hydrogen. In certain
embodiments of the invention, R" to R" are not all hydrogen. 10 The
invettiol fureisr BiscbmPasses an embodiment with the compound of
formula NR, wihereinefanst Y are selected from the combinations of. X is

C=Q, 3nd Y.is O, Xi ndYis0, 15 Xis O, and Y is CH2, WO
P00R e TR PO IERIR0 62985 -16. X 15 NR and ¥ is G20, Xis NR
R' 7 dnd¥ig@H2,0r X-Y is -C=C- or -CH2CH2-; Rl is hydrogen, 5 C1-6-alkyl,

oponaliy, SURRIHHIGH Ry &ibheb B en(6 Eralkylene)-C(O)-NR3Rb,
-(Cy ¢-alkylene)-C(O)-NRR",
wherein R* and R" are each independently hydrogen or Cj.g-alkyl;
R*is hydrogen,
Cyg-alkyl,
Ci.¢-alkoxy,
-{Cy¢-alkylene) -NRCRd,
wherein R® and R? are each independently
hydrogen,
-C{O)RS, or -S(O)4R,
wherein R® is selected from the group of
hydrogen,
Ci-s-alkyl, or
phenyl, optionally substituted by one or more halo,
halo-Cye-alkyl, Cy6-alkyl, C,s-alkoxy, halo-C;.¢-
alkoxy, nitro, or cvano,
or R® and R? together with the nitrogen to which they are bound form
isoindole-1,3-dione,
—(Cl_s-alkylene)—C(O)Rf,
wherein R'is selected from the group of
hydrogen,
Cie-alkyl,
Ci.g-alkoxy; and,
phenyl, optionally substituted by one or more halo, halo-C;.-alkyl,
Crs-alkyl, Cis-alkoxy, halo-C,¢-alkoxy, nitro, or cyano,
benzyl, optionally subsitituted by halo, halo-C\¢-alkyl, Ci.¢-alkyl, Cy.¢-alkoxy,
halo-C.¢-alkoxy, nitro, or cyano, or
phenyl, optionally subsitituted by halo, halo-C.¢-alkyl, C,.¢-alkyl, C,¢-alkoxy,
hale-Cj.¢-alkoxy, nitro, or ¢yano;

R’ is hydrogen, halo, or C,.¢-alkyl;
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wherein Ra and Re are each independently hydrogen or C-6-alkyl; R2 is
hydrogen, C_6-alkyl, 10 C-6-alkoxy, -(C1 .6-alkylene) -NR'Rd, wherein
R and Rd are each independently hydrogen, -C(O)R", or -S(O)2Re, 15

WHREIHHSRE is selected from the group of hydrogen, C1_6-atK§iVE§R007/062985

phenyl, optionally substituted by one oy more halo, halo-Cl_6-alkyl,
C-6-alkyl, C_6-alkoxy, halo-C_6- 20 alkoxy, nitro, or cyano, or R* and Rd

R mé@ﬂf@gmh the nitrogen to which they are bound form

isaipgple-1,3-dione, -(C1 6-alkylene)-C(O)Rf, wherein Rfis selected from
the gr f 25 hydrogen, C1_6-alkyl, C1_6-alkoxy; and, phenyl,
opgd)ﬁﬁliig gubstituted by one or more halo, halo-C1.6-alkyl, C1_6-alkyl,
Cligdalkoxyalhalo-C1.6-alkoxy, nitro, or cyano, 30 benzyl, optionally
sugsmgﬁ(% Dy halo, halo-C16-alkyl, Cl-6-alkyl, Ci_6-alkoxy,

halo-Cl-6-al COXy, Nitro, or cyano, or phenyl, optlonally subsitituted by halo,
ha&ﬁ‘l@l%faﬂ%ﬂ”@ Btalkyl, C1 6-alkoxy, halo-C 6-alkoxy, nitro, or cyano;
R3d$@ygifagenyhalo or Cl-6-alkyl; WO 2008/068185

%T/cggg%%)?}l (%19(? gll{%gor% ﬁycg{;‘?,gen

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

R*-R°- is —O-(CH,),—O—~ wherein n is 1 or 2,

R®is hydrogen,

Ci.¢-alkyl, optionally substituted by CN or OH,
-(Cy.¢-alkylene)-NRER",
wherein R® and R" are each independently selected from hydrogen, or
Cig-alkyl;
or wherein R® and R" together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms
selected from the group of nitrogen, oxygen and sulfur,
-(Cy.s-alkylene)-C(O)-NR'R),
wherein R' and R’ are each independently
hydrogen,
Cis-alkyl,
-{Cy¢-alkylene) NR*R,
wherein R* and R' are each independently hydrogen or Cy.s-alkyl;
or R' and R’ together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur,
-O-benzyl, optionally subsitituted by one or more halo, halo-C; g-alkyl, C;¢-alkyl,
Ci.g~alkoxy, halo-Cy.¢-alkoxy, nitro, or cyano,
nitro,
halo,
cyano,
Ci-¢-alkoxy,
halo-C,.s-alkoxy,
halo-Cy g-alkyl,
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halo, C1-6-alkyl, halo-C1.6-alkyl, 5 C_6-alkoxy, halo-C16-alkoxy, or
-O-C2_10-alkenyl; R5 is hydrogen, halo, Ci.6-alkyl, or C-6-alkoxy; or R4
and R5 are bound together to form a ring with the benzo moiety, wherein
WQOURARES s -0-(CH2)"-O- wherein nis 1 or 2, R6 is hydrog&i/EP2007/062985
Cl_6-alkyl, optionally substituted by-Qil.or OH, -(C1 _6-allcylene) -NR-'R'
wherein R' and Rh are each independently selected from hydrogen, or 15
Ci-Gakylkdenghi€i I and Rh together with the nitrogen to which they

arg RONNG forma i, fivie S e MSTHRe IR d e et oey (R SOMREKINI QNe.af Iwo

heteroatoms selected from the group of nitrogen, oxygen and sulfur,
-(C1_6-SlkyRkeydiay-NRRBoD0 Wierelrn ®8add R3 are each
ndsgendayity pyckogen ol (CEAUNRAMBKBLIRTSN, o
Rk?aniél3 Rl&areegacﬁ indeBiendeht h%r’ggen or ClL?_G-gli%gﬂl; > o?%‘ and
RR togetifarAed ffécrrgeni Whick theyrakstsdumialfatiila five or six
membered heiehagyede SRNAsISINGANS ohtwe heierpatymaselestadyifrom
the group of pitrogen, oxygen an Ifur, -O:benzyl, optionally subsitituted
by one or mo@é‘%%%’}h%ﬁ%ﬁ%&éﬁ) ﬁé%&?f{y firg?éﬂ(&%/%{o’
or latoddt eralkeyd togaher ieylame B0mMGth Hatdcrs@myicty, wherein
—RS'“R6" is "O'(CHZ)H_C(O)_>
-C(0)-(CH3)p-0-, or
—O-{CH;)p—O—- wherein n is 1 or 2;
R’ is hydrogen or Cys-alkyl;
R®, R% R™, and R" are each independently hydrogen, halo, C; ¢-alkyl or halo-C, -alkyl.

The invention further encompasses an embodiment with the compound of formula

{I), wherem

X and Y are selected from the combinations of:
Xis C=0,and Yis O,
XisCH, and Yis O,
XisQ,and Y is CH.,,
XisNR',and Y is C=0,
X is NR’, and Y is CH,, or
X-Y is =C=C- or -CH,CH-;
R'is hydrogen,
Ci-6-alkyl, optionally substituted by CN or OH, or
-(Cre-alkylene)-C(O)-NR*R®,
wherein R® and R” are each independently hydrogen or Cy -alkyl;
R?is hydrogen, Ci.s-alkyl, or C;_¢-alkoxy;
R®is hydrogen or halo;
R*is hydrogen,
halo,
Cr.g-alkyl,
halo-C,g-alkyl,
Ci-g-alkoxy,
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Cl_6-alkoxy, halo-Cl_6-alkoxy, 35 halo-C 6-alkyl, WO 2008/068185
PCT/EP2007/062985 -20- (Cl.6-alkylene)-C(O)RE, phenyl, optionally
subsitituted by one or more halo, halo-Cl-b-alkyl, C1_6-alkyl,

W 1084ik¥Ry, halo-C1 6-alkoxy, nitro, or cyano, -(C1.3-alky|anE)Rr2007/662985
wherein R' is phenyl, a 5- to 6-membered heteroaryl, 4- to 6- 5 membered
heterocycloalkyl or 3 to 6-membered cycloalkyl, each optionally
subdtittec Bymiecsr more halo, halo-Cl.6-alkyl, Cl-6-alkyl, C1-6-alkoxy,
haler@i, 8:-alkaxy, nitro, or cyano; or Rs and R6 are bound together to form

a ring with the benzo mojety, wherein -R'-R6- is -O-(CH2) C(O)-, 10
R ’-SC’@%'-?@?-TZ?’.@B&, rs'%y(ic‘?—ﬁg‘v“-@ﬁ%fiﬁé’rein nis 1 or2; R7 is hydrogen or
or EnibddikyleRepRy RdBhantbRitrarereachiindepbadentyibydrdgernhalo,
CLgalkyl ar hala-§ ﬁ;@kﬂy\;\,h&@i;p,q;qv&rggon further encompasses an

_¢ €mbadiment with the compound of formula’ (1), wherein X and Y are

R” iselydis§4om the combinations of: X is C=0, and Yis O, X is CH2, and Y
is Q;.2801¢is dhtand]l islsH2sed 18R carmHy is C=0, Xis NR',and Y is
CI—_|&3 or X-Y.is s Gfepior -CH2CH2-; R1 is hydrogen, 25 C1-6-alkyl,

optlorllé(iﬂay u%set%t“ute h/ CN or OR or - (Cl.6-alkylene) -C(O) -NR8Rb,
whereitREraRRRINGIR @ae Riuiegeperstsyi hselessdrirormcy Gegry ot
Ci6-alkyl,
or wherein R® and R" together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms
selected from the group of nitrogen and oxygen,
~(Cy ¢-alkylene)-C(O)-NR'R,
wherein R' and R’ are each independently
hydrogen,
Ci.g-alkyl,
-(Cys-alkylene) -NR*R!,
wherein R* and R’ are each independently hydrogen or C_¢-alkyl,
or R' and R together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen and oxygen;
R is hydrogen or C.6-alkyl;
R%, R%, R', and R" are each independently hydrogen, halo, C,-alkyl or halo-C ¢-alkyl.

The invention further encompasses an embodiment with the compound of formula

(Ia), wherein

R'is hydrogen, or
-(C.¢-alkylene)-C(O)-NR*R®,
wherein R* and R” are each independently hydrogen or C,.¢-alkyl;
R’ is hydrogen;
R®is hydrogen;
R*is hydrogen or halo;

R’ is hydrogen;
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R2 is hydrogen, Cl-6-alkyl, or C]-6-alkoxy; R3 is hydrogen or halo; 30 R4

is hydrogen, halo, Cl.6-alkyl, halo-CI-6-alkyl, C1-6-alkoxy, WO

2008/068185 PCT/EP2007/062985 -21- halo-Cl-6-alkoxy, or
waggockosalkenyl; R5 is hydrogen, halo, C1-6-alkyl, or C-6-BAKURY 2@17BeR985

and R5 are bound together to form a ring with the benzo moiety, wherein

5 -R4-R5- is -O-(CH2)"--0- wherein nis 1 or 2; R6 is hydrogen, Cl_6-alkyl,

R® mptiphaiggsuisstituted by CN or OH, -(C16-alkylene) -NRgRh, wherein R9

ang I%bﬂ@g@ g EBH mgﬁﬁgg Hetegted from hydrogen, or 10 C1-6-alkyl,

5 O, W grein R9 and ether Wlth the nitrogen to which they are bound
R Bk ity 815 Fﬁ‘él?ﬁB ?awﬁs?éw&v@ageamb &g one or two
heteroatoms selected from the group of nitrogen and oxygen,
-(C1-6-alkylene)-C(O)-NR'R’, 15 wherein R' and RI are each
independently hydrogen, C1-6-alkyl, -(C{-alkylene)-NRKR', wherein 12k
anuHa'iaveneieitindependanpyskydiogab afisbrd-aly th 2O eipkiaddformula
(IBSO%@Q with the nitrogen to which they are bound form a five or six
membered heterocycle comprising one or two heteroatoms selected from

R' the:giaigeof nitrogen and oxygen;
R%is hydrogen or Cy.¢-alkoxy;

R*is hydrogen or halo;
R*is hydrogen or halo;
R’is hydrogen or C;g-alkoxy;
R®is hydrogen,
C;.¢-alkyl, optionally substituted by CN,
-(Cys-alkylene)-NRERP,
wherein R® and R® are each independently selected from hydrogen, or
Cy.s-alkyl,
or wherein R® and R" together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two heteroatoms
selected from the group of nitrogen and oxygen;
-(Cy g-alkylene)-C(O)-NR'R/,
wherein R’ and R are each independently
hydrogen,
C.s-alkyl,
—(Cl-s—aikylene}NRle,
wherein R* and R' are each independently hydrogen or Cy.s-alkyl,
or R and R together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen and oxygen;
R% R%, R and RY are each hydrogen.

The invention further encompasses an embodiment with the compound of formula

(I¢), wherein

1.
R’ is hydrogen, or
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R7 is hydrogen or C-6-alkyl; R8, R9, R10, and R" are each independently
hydrogen, halo, C1.6-alkyl or halo-Cl-6-alkyl. 25 The invention further
encompasses an embodiment with the compound of formula (la), wherein

WR2gdR@i8gen, or -(Cl-6-alkylene)-C(O)-NRgRh, 30 whereiRG&EBMNY TRI62985
are each independently hydrogen or §3-6-alkyl; R2 is hydrogen; R3 is
hydrogen; R4 is hydrogen or halo; R'is hydrogen; WO 2008/068185
PCGI/ERRIOTIOERSBEsubstitRed S hidfogen, or C1-6-alkyl, optionally

R? RUbstityied HyCNafRe;R9 R'o and R17 are each independently hydrogen

; or halo. 5 The invention further encompasses an embodiment with the

R BoRyEER @ of formula (Ib), wherein R1 is hydrogen; R' is hydrogen or

R' €lh@dadigony; 10 R'is hydrogen or halo; R4 is hydrogen or halo; R' is
hygmgen or Cl_6-alkoxy; R6 is hydrogen, Ci-6-alkyl, optionally
substituted by CN, 15 -(Cl-6-alkylene)-NRaR", wherein R' and Rh are
ea@hﬁ“ﬁ&‘é’bendently selected from hydrogen, or Cl-6-alkyl, or wherein R’
and,Rhitagether with the nitrogen to which they are bound form

halo-C;.¢-alkoxy, or
-0-Cy.p-alkenyl;
R’ is hydrogen, halo, Cy.¢-alkyl, or C;.¢-alkoxy;
or R* and R are bound together to form a ring with the benzo moiety, wherein
-R*-R’- is —O-{CH,)y—O— wherein nis 1 or 2;
R%is hydrogen, or
Ci.g-alleyl, optionally substituted by CN;

R® R’ R", and R*! are each hydrogen.

The invention further encompasses an embodiment with the compound of formula
(Id), wherein

R'is hydrogen, or
Cr-s-alkyl, optionally substituted by CN;

R%is hydrogen or Cie-alkyl;

R’is hydrogen or halo;

R*is hydrogen, halo, or Cie-alkoxy;

R’ is hydrogen, halo, Cys-alkyl, or C;.-alkoxy;

or R* and R’ are bound together to form a ring with the benzo moiety, wherein
-R*-R’- is —~O-(CH,)—O~ wherein nis 1 or 2;

R®is hydrogen, or
Ci.¢-alkyl, optionally substituted by CN;

R’ is hydrogen;

R, R%, R', and R are each independently hydrogen, halo, or C;s-alkyl.

The invention further encompasses an embodiment with the compound of formula

(Ie), wherein

R' to R” and R’ to R* are hydrogen; and R* is halo.
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a five or six membered heterocycle comprising one or two heteroatoms

20 selected from the group of nitrogen and oxygen;

-(C16-alkylene)-C(O)-NR'RR, wherein R' and R' are each independently
WIS HeRIS8E 166-alkyl, 25 -(Cl_6-alkylene)-NRKR', wherein RCEH#RIT/862983

each independently hydrogen Or Cl-8-alkyl, or R' and Ri together with the

nitrogen to which they are bound form a five or six membered heterocycle

comprising one or two heteroatoms selected from the group of nitrogen

Pra3@1ee@a8 SRS (ROREHiANd K1 are each hydrogen. The invention

further encompasses an embodiment with the compound of formula (Ic),
Prafgsedb i RS hYeipd demn ¥e WO 2008/068185 PCT/EP2007/062985 -23

{5-CHtoralioyl, optionally subplitbied by, 6ihka R 4s hiydrraen 05y Geafsaiy ] B indol-
7. ﬁa de%qn R4 is hydrogen, 5 halo, Cl-6-alkyl, Ci_6-alkoxy, -

YHARS e aI’koxy, or -O-C2_io-alkenyl; 10 R5 is hydrogen halo,
2- (BBl [0 106 HiRbkypop Raband Reearé. Hopindridge theyioadmmal ridt

indMith_tnerbenaa o g(:eygﬁgggm -R4-R'- is -O-(CHz)"-O- wherein nis 1 or

1'- [%’5 chlorcp Xd ngg,(r)’l 2- v&!ﬁr %Irl%flil Olgltlgpr}?(l)ly Sb%%%gtfgtrgg ?y Ciyper;dm} 3-one, and
1'-[(5-chloro-1H-indol-2-yl)carbonyl]-5-fluoro-3H-spiro[ 2-benzofuran-1,4'-piperidin]-3-
one.

Preferred compounds of formuly Ib:
[5-chloro-2-(1"H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1 H-indol-7-
yl]acetonitrile,

1'-({5-chloro-7-{2-(4-methylpiperazin-1-yl)-2-oxoethyl ] -1 H-indol-2-yl}carbonyl)-3H-
spiro[2-benzofuran-1,4"-piperidine],

1-15-chloro-2-(1'H,3H-spiro{ 2-benzofuran-1,4"-piperidin|-1'-ylcarbonyl) -  H-indol-7-yi] -
N,N-dimethylmethanamine,
1'-{[5-chloro-7-{morpholin-4-ylmethyl)-1H-indol-2-yl]carbonyl}-3H-spiro} 2-
benzofuran-1,4"-piperidine],

1'-{(5-chloro-1H-indol-2-yl)carbonyll-3H-spiro| 2-benzofuran-1,4'-piperidine!},
2-{5-chloro-2-(1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1 H-indol-7-y1]-
N-[2-(dimethylamino)ethyl]acetamide,

1'-[(5-fluoro-1H-indol-2-yl)carbonyl}-3H-spiro| 2-benzofuran-1,4'-piperidine],
I'-{{5-chloro-7-{{4-methylpiperazin- 1 -yl)methyl]- 1H-indol-2-yl}carbonyl)-3H-spiro[2-
benzofuran-1,4"-piperidine|, and
1'-{{4-bromo-3-methoxy-1H-indol-2-yl)carbonyl]-3H-spiro{ 2-benzofuran-1,4'"-
piperidine].

Preferred compounds of formula Ic:

1'-{{3,7-dimethyl- 1H-indol-2-yl)carbonyl]spiro[ 1-benzofuran-3,4-piperidine], and
1'-[(3,6,7-trimethyl- 1 H-indol-2-yl) carbonyl|spiro{ I -benzofuran-3,4"-piperidine|.

A preferred compound of Id:
{2-1(5-bromo-2-oxo0-1,2-dihydro-1'H-spiro[indole-3,4'-piperidin}-1'-vl}carbonyl]-5-
chloro-1H-indol-I-yl}acetonitrile.
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15 R8, R9, R10, and R" are each hydrogen. The invention further

encompasses an embodiment with the compound of formula (Id), wherein

R'is hydrogen, or 20 C.6-alkyl, optionally substituted by CN; R2 is
winmnegesisx C1_6-alkyl; R3 is hydrogen or halo; R4 is hydropen/Hralo7/062985

C,6-alkoxy; R'is hydrogen, halo, CL6z2alkyl, or Cl-6-alkoxy; 25 or R4 and

R5 are bound together to form a ring with the benzo moiety, wherein

-RZMR inserQi¢E b R) e @owiessin thasdirgro2nReoswdrdg En, GrIC(I65alkyl, (Id),

(Iepmﬁr@]IY@%‘?‘%H@QI&X&N@V&%& WQFQQ%§Q ?ﬁﬁ@l(}%%gaﬂ{ﬁ&eﬁg%n,

endently hydrogen, halo, Or C1.6-alkyl. The invention further

each in
Chf@ﬁzfowéf@é%ﬁﬂ@mﬁsawﬁwmﬂ%e OBIBEETE Of Yo FTITP Sthe TISRAEYES
synRidoR} oandsRetaoRparevaytisogen, antkfR4nd Hajoeiie 26082068185

PCTIEP20071062985 -24- Preferred compounds of the invention are:

Prqﬁ%ﬁ%@eﬁ%l?ﬂk’@@ﬁc@f 55@93@ a{ré&lalgrém?coﬁﬁ?pegmolﬂé@%wm Pa

l‘é 2-benzo ran er| ]g| %5 .@/ | H-indol- Z‘ acetonltrlle
cor3pRuR |% sz[ RETAENAO AN D i IR BE!
comyfljsitibringlodeflil- yg:}mht ﬂbf-dm?mhﬂia&émpmdﬁmon, chronic heart failure,
ma%%%%&&’r,'é){&ljeﬁo&?99%3;%)8&?901'{0@1 cirrhosis, nephrotic syndrome, obsessive

H-spiro[2-benzofuran-1,4'-piperidin]-3-one, and 1'- [ (5-chloro-1

corppist.S1SAT e BBHGH 24 JSPECSIY SIS 0 h s HAPER2E A U5 SARTACp iton

malGeher Biaipreddemsponnpisaoitamntidyl b afocpiibloc(pithSH-spiro
[2-benzofuran-1,4'-piperidin] -1'-ylcarbonyl)-1 H-indol-7-

The invention further encompasses the use of a compound of formula (I), (Ia), (Ib),
(Ic), {Id), (Te}, (If), or (Ig) for the preparation of a medicament which is useful against
dysmenorrhea, hypertension, chronic heart failare, inappropriate secretion of vasopressin,
liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety and depressive

disorders.

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

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

R R2
R OH
AN
R5 N O
by
RE R
il
with an amine of the formula 1
RY
R10 R8
R .fX
Y
N
(1)

wherein R! to R® and R® to R' and X and Y are as defined above.
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yl] acetonitrile,
1'-({5-chloro-7-[2-(4-methylpiperazin-1-yl)-2-oxoethyl]-1H-indol-2-yl}carbon
yl)-3H- 15 spiro[2-benzofuran-1,4'-piperidine], 1- [5-chloro-2-(1'H,3H-spiro
Wip2psAGiEran-1,4"-piperidin ] -1'-ylcarbonyl) -1H-indol-7-yl]- PCT/EP2007/062985
N,N-dimethylmethanamine, 1'-{ [ 5-cll6éro-7-(morpholin-4-ylmethyl)-1
H-indol-2-yl] carbonyl }-3H-Spiro [2- benzofuran-1,4'-piperidine}, 20
1'-[(5-chloro-IH-indol-2-yl)carbonyl]-3H-spirol2-benzofuran-1,4'-piperidine],
2-[arhlesaadr(bib3tmpHo[drbenzefdiait bt miperidintch-veanhomyhdctured

dol-7-yl]- N-[2-(d thylamino)eth tamide, I'- [ (5-fl -1
SRSt e AR R R
I'-({5-chloro-7- [ (4-methylpiperazin- | -yl)riethyl]-

yl]-5- chloro-1 H-indols |

PCT/EP2007/062985 -25 Tfe invention also encompasses the

compounds of formula (1), (1a), (Ib), (Ic), (1d), (Ie),(frfl)? or (Ig) for a use in
witthenplesteptidit oratrestof éntnofildydnteha hiva ahypestensian galrahiorhedst (1)
as JAHNLE HOARPIpRYiate secretion of vasopressin, liver cirrhosis, nephrotic

syndrome, obsessive compulsive disorder, anxiety and depressive

disorders. 5 The invention also encompasses a pharmaceutical
Theompesisionccamprishi ety eemphurthif o millibe(Bestad 4 D) nilex feidr)ow
an (}H"sﬁ’é &% V‘stiCh pharmaceutical composition is useful against

ysmenorrWea,' hypertension, chronic heart failure, inappropriate

Gef@aretisunf Aasopressin, liver cirrhosis, nephrotic syndrome, obsessive

A HOBt, EDC
- [ S —
H Et,N, CH,Cl,
wherein A is:
RQ
R'2 R®
11
R £
Y

wherein
X and Y are selected from the combinations of;
X1s C=0,and Y is O,
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compulsive disorder, anxiety and depressive disorders. The
pharmaceutical composition 10 may further comprise at least one
pharmaceutically acceptable excipient. The invention further
WErReoMIvEESes the use of a compound of formula (1), (1a), (IbYPCTGEPEEY/062983
(le), (If), or (Ig) for the preparation of azmedicament which is useful against
dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion
of vastSrEssird feZirrhosis, nephrotic syndrome, obsessive compulsive
disom@r@amﬁa@g depressive 15 disorders. In a certain embodimnent,
the ”HQ&?' %ﬁ ntlon can be manufactured according to a
pro & co tep of reacting a compound of formula (ll): R3 RZ
R OM1sRéN ,Nu@i %IR@Hz,Zﬁwnh an amine of the formula | Rs Rio Ra R11
XY xiWH (- whegein-Rl ¢g4R6 and R8 to R" and X and Y are as defined
above. WO 2008/068185 PCTIEP2007/062985 -26 In a certain
embodiment, the compound of the invention can be manufactured
Coageontin g téhanpraogssaeom prispeethesieproideactiping bempoumndinfole 2-

car{)%%%%é a]()[lﬁ%d%@ 1'3})511?8 Rf%c%rrﬁ% A-H), wherein A is defined as
hereinabove. The usual reagents and protocols known in the art can be used to effect the
amide coupling. Indole 2-carboxylic acids (I} are either commercially available or readily
prepared using procedures described hereinafter. The compounds of formula {A-H) are
either commercially available or prepared using methods known in the art starting from
cornmercially available materials. General scheme A is hereinafter further illustrated with

general procedure L.

General scheme R

R R?
R4
N A . NaH, DMF
T
RS I\{ 0O hal
R°
I-1 I-2

Compounds of formula (1-2) (compounds of formula (I} wherein R' is different from H),
can be prepared by alkylation of the indole derivative of formula (I-1), with an
electrophilic reagent of formula R'-hal (commercially available, wherein hal is halo,
preferably Cl or Br) using standard procedures. Derivatives (I-1) are prepared using the

amide coupling as described in the general scheme A.

General scheme C: preparation of acids II
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RN R50 RB H {1-1) 5 with an electophilic reagent of formula R'-hal, to
give a compound of general formula (I) as defined herein above. The
synthesis of compounds of general formula (1) will be described in more
waems/b@y and in the examples. to General scheme A R3 FIEBRP/(R2985
OHR A AHOBt, EDC RS O + HEt3),-CH2CIzR5N O R6 RiR6 Ri Il
wherein Ais: R Rio RB R11 XY N wherein X and Y are selected from
theacomblnatlons of: 15 Xis C=0, and Y&s O, WO 2008/068 85 R’

R 2
R
44 R3 RZ
R OBt
A\ R® OTt
5 N s NBS N
R : — s N 0
Boc R A
Boc
Vi Br
VIL
{
1. TFA
/ .
R™ R 2. LiOH
3
R 2 3 3
2
R4 T q ¥ R ¥ Rz
QA Y R OFt R OH
1. TFA N N
5 N O [ —
R 55
, H 2LioE R N 0O R N o
R \N R‘\ Boc
R : NZ
R Ii-b
jigy X

Substituted indole 2-carboxylic acids can be prepared according to the general scheme C.
Indoles V are obtained by a Fischer indole synthesis from an aryl hydrazine HI and a o~
ketoester IV. Saponification gives an acid of formula II-a. Alternatively, Boc protection of
the indole nitrogen gives VL Selective bromination of the methyl group in the 7-position of
the indole using NBS affords VII. Subsequent nucleophilic substitution of 7-bromomethyl
indole intermediate VII with NaCN or a secondary amine yields intermediates VIII and IX,
respectively. After N-deprotection and saponification of the ester moiety, the

corresponding carboxylics acids 1I-b and li-¢ are obtained.

Abbreviations used:

NBS = N-Bromosuccinimide

Boc = tert-buthoxycarbonyl

EDC = N-(3-dimethylaminopropyl)-N’-ethyl-carbodiimide hydrochloride
HOBt = 1-hydroxybenzotriazole

DMEF = N,N-dimethylformamide

DMSO = dimethylsulfoxide
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30

carboxylic acid (II) and a compound of formula (A-H), wherein A is defined

as hereinabove. The usual reagents and protocols known in the art can

be used to effect the 10 amide coupling. Indole 2-carboxylic acids (ll) are
weithes/eagrdhercially available or readily prepared using procBUDmEF2007/062985

described hereinafter. The compounds;of formula (A-H) are either

commercially available or prepared using methods known in the art
DMtdtting-flomthobrmmenisiynavailable materials. General scheme A is

reRereingften furtherillustrated with general procedure 1. 15 General
scheme BR3 R2R3 R2 R'ANaH, DMFR'A R5/N O + hal R5N O R6

HR6 R I-11-2 Compounds of formula (I-2) (compounds of formula (I)

where LR s ifese il RIA GRS eisRAred by alalRR AT Jd0lEc e

erivati f formula (I-1), with an electrophilic reagent ‘of formu

s E%Eﬁg% K- available, wherein hal is halo, 20 preferably ClI or Br) using
standard procedures. Derivative%ﬁl-Ja)cgg%rﬁrepared using the amide
coupling as described in the genera?l scheme A. General scheme C:

Magrdplfatstheflacids 11 WO 2008/068185 PCT/EP2007/062985 -28 R3 R3

2 R3RzuRd MiBfeRfoREs\ 16 ORI QI ROFRIE MhIGh BkanNirRidA, The

dONH OEtHII-NINn'/~"Rz3 2Rz . .
coding seduence was subcloned n an expression vector after sequencing to confirm the

identity of the amplified sequence. To demonstrate the affinity of the compounds from the
present invention to the human Vla receptor binding studies were performed. Cell
membranes were prepared from HEK293 cells transiently transfected with the expression

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

50g of cells are resuspended in 30ml freshly prepared ice cold Lysis buffer {(50mM HEPES,
ImM EDTA, 10mM MgCl2 adjusted to pH= 7.4 + complete cocktail of protease inhibitor
(Roche Diagnostics)). Homogenized with Polytron for 1min and sonicated on ice for 2x 2
minutes at 80% intensity (Vibracell sonicator). The preparation is centrifuged 20 nin at
500 g at 4°C, the pellet is discarded and the supernatant centrifuged lhour at 43°000g at
4°C (19°000rpm). The pellet is resuspended in 12.5 ml Lysis buffer+12.5ml Sucrose 20%
and homogenized using a Polytron for 1-2 min. The protein concentration is determined
by the Bradford method and aliquots are stored at -80°C until use. For binding studies
60mg Yttrium silicate SPA beads (Amersham) are mixed with an aliquot of membrane in
binding buffer (50 mM Tris, 120mM NaCl, 5 mM KCl, 2 mM CaCl2, 10 mM MgCl2) for
15 minutes with mixing. 50ul of bead/membrane mixture is then added to each well of a 96
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 100ut
of a serial dilution of each compound in 2%DMSQ. The plate is incubated 1h at room
temperature, centrifuged I min at 1000g and counted on a Packard Top-Count. Non-
specific binding counts are subtracted from each well and data is normalized to the
maximum specific binding set at 100%. To calculate an IC 50 the curve is fitted using a
non-linear regression model (XLfit) and the Ki is calculated using the Cheng-Prussoff

equation.
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ROEIRR R OEt RaOEt RsNONBSNaCNRsNONRsNO Boc1

Boc Boc VIB, N/ VIIl VIl H ~N, . TFAR'R" 2. LIOH 3aR R2R R2R3

R2ROHRaOEtR40OH 1. TFAINORH2. UGHR NORsHH O R'~N
WRHBHEMBN H -b Ilc 1X Substituted indole 2-carboxylic acid8Caili#e07/062985

prepared according to the general schgme C. Indoles V are obtained by a

Fischer indole synthesis from an aryl hydrazine Ill and a a 5 ketoester IV.

Saponification gives an acid of formula_ll-a. Alternagively, Boc protection of

the indole nitrogen gVEEIE Selbttive EF8RIMSHoABEthe methyl group in

the 7-position of the indple Using;kIB$ affgrds Vllg gpbsequent

nucleophilic substitution of 7-bromomethyl indple intermediate VIl with

NaCN or a secondary asine yield8 intermiédiates MH and IX,

respectively. After I\-deQrotecti%g\nd sa g)nifi(:at'g)plof the ester moiety,

the 10 corresponding-carboxytics-acidsHb-ang-H=c-are-obtained.
Abbreviations used; NBS = N-Bgamosucciaimide 8.56

6 7.75 15 8.44
8 7.52 24 8.01
9 8.26 26 8.14
10 8.68 46 7.67

The compounds of formula (1), and (Ia) to {Ig) 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), (1a) to (Ig) and their pharmaceutically usable acid
addition salts can be processed with pharmaceutically inert, inorganic or organic excipients
for the production of tablets, coated tablets, dragees and hard gelatine capsules. Lactose,
corn starch or derivatives thereof, talc, stearic acid or its salts etc can be used as such

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

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

solid and liquid polyols etc.

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

polvols, saccharose, invert sugar, glucose etc.

Suitable excipients for injection solutions are e.g. water, alcohols, polyols, glycerol,

vegetable oils etc.

Suitable excipients for suppositories are e.g. natural or hardened oils, waxes, fats,

semi-liquid or liquid polyols etc.



Boc = tert-buthoxycarbonyl 15 EDC =
N-(3-dimethylaminopropyl)-N'-ethyl-carbodihnide hydrochloride HOBt =
I-hydroxybenzotriazole DMF = N,N-dimethylformamide DMSO =
winiesisyidifoxide WO 2008/068185 PCT/EP2007/062985 -POTBRIAR /662985
4-dnnethylaminopyridine TFA = triflugnoacetic acid The compounds of the
present invention exhibit VI a activity, which may be detected 5 as
deltyivedtbetowhyrmagotivitypiviztsriahs MeteothiT peckurtiney solubilizers,
stabgReRiatas daned by RIBCRfrerhioial human lwaBNA; e rsodingng

sequence was S %ned in an expression vegtor after sequencingto ° |
the SSFHS HIESIGBNER SHIRK SPGB RERE o LEHORsHRa ghesim il
othaffihiyapfutheadpmupaine sdrgantbe present invention to the human Via |

receptor binding studies were performed. Cell membranes were prepared

5 - fromAik233 sellsirangipnthatrapsiestedwith the gxnnessian ¥esloanddual

T L e

dospiEPES 05 ¢ oM ED T ptOnthav gCa 2oadjostatiabgphtral fdrmobnpletould be
aprrBpKiAl oftREignas PIRERAGNE LiagReslics - Hiameganizedyith

Polytron for Imin and sonicated on ice for 2x 2 minutes at 80% intensity
(Vihra sanicator). The preparation is centrifuged 20 .min at 500 g at
Yeubaor e AR ke i T

10 tenyRBOOBsaRre4Dy {1 r0dersns) atkiespellet is resuspended in 12.5 nil Lysis
buffer+12.5ml Sucrose 20% 20 and homogenized using a Polytron for 1-2
min. The protein concentration igsdeigienined by the Bradford method and
aliquots are stored at -80C until use. For binding studies 60mg Yttrium
slieie-e BAReRAs (AmerA aie.Red i AB AluaLRLM smBreRe In
binding buffer (50 mM Tris, 1.20mM NaCl, 5 mm KCI, 2 mM CaC12, 10
mM MgC12) for 15 minutes with mixing. 50ul of bead/membrane mixture
is then added to each well of a 96 25 well plate, foIIoweI%g‘g%Bf[s%ul of 4 nM
3H-Vasopressin (American Radiolabeled Chemicals).

Active substance 5
15 Lactose 45
Corn starch 15
Microcrystalline celtulose 34
Magnesium stearate 1

Tablet weight 100

20
Example B
Capsules of the following composition are manufactured:
mg/capsule
25 Active substance ' 10
Lactose 155

Corn starch 30
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For total binding measurement iOOul of binding buffer are added to the
respective wells, for non-specific binding 100ul of 8.4mM cold vasopressin
. and for compound testing 100ul of a serial dilution of each compound in
wRHBDIMEISSThe plate is incubated |lh at room temperature, ceatrifrgesi/hse2983
min at 1000g and counted on a Packagpd Top-Count. Non 30 specific
binding counts are subtracted from each well and data is normalized to
Talthe maximum specific binding set at 100%. To calculate ansIC 50 the
curve is fitted using a non-Iin@Jpg%ggggg%model (XLfit),apd the Ki is
calculated using the Cheng-Prussoff equation. WO 2008/068185
PCT/EP2007/062985 , -30 Example pKi Example pKi .1 7.38 11.8.42 .
7.49937%7" S??‘?Ei%%‘?iia%gé?‘l@ i%réak € “’7#%%“@2&%“’7‘.‘%‘2355““ n
a c@ODiYBReREIEE4 TIo: 8068146 7 BT tothpouimds bicfmisladdiy] tedeto
anc('ﬁﬂ@d({%z%%g‘ﬁ?ﬁ %é@ﬁ&ﬂ&?@ﬁ@ﬁ@@%%ﬂ&h&%ﬂg{% geid g&%@%ﬁl&%&am

be used as medicaments, e.g. in the form of pharmaceutical preparations.
The pharmaceutical preparatio Xcane administered orally, e.g. in the
form of tablets, coated tablets,?r%&%zefs%-lard and soft gelatine capsules,
solutions, emulsions or 5 suspensions, The administration can, however,
alstBRostRitee 4 G Ao wigE O TRRCRIAT e SUppBERBHES: or parenterally,
e.g. in the form of injection solutions. The compounds of formula (1), (la) to
(Ig) and their pharmaceutically usable acid addition saitgsanhe
processed with pharmaceutically inert, inorganic or organic excipients for
Actike gatadugiion of tablets, coated tablets, dragees and hardigelatine
acp%lesmlisactose, 10 corn starch or derivatives thereof, ¢, stearic acid
rits salts efc can be used as such excipients e.g. for tablets, dragees
and hard gelatine capsules. Suitable excipi€id for soft géfftine capsules
are e.g. vegetable oils, waxes, fats, semi-
The suppository mass is melted in a glass or steel vessel, mixed thoroughly and

SupC

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

individually in wax paper or metal foil.

In the following, the synthesis of compounds of formula (1) is further exemplified:

EXAMPLES
General procedure I - amide coupling:
To a 0.1 M stirred solution of an indole-2-carboxylic acid derivative of type (II) inCH,Cl,
are added EDC (1.3 eq), HOBt (1.3 eq), EtsN (1.3 eq) and the amine derivative (A-H, as
defined above, 1 eq). The mixture is stirred overnight at room temperature and then
poured onto water and extracted with CH,Cl,. The combined organic phases are dried over
Na,SQ4 and concentrated in vacuo. Flash chromatography or preparative HPLC affords a

compound of formula (I).

General procedure 11 - alkylation:
To a 0.1 M stirred solution of a derivative of general formula (I-1) in DMF is added Nal1

(60% in oil, 2.1 eq.). After stirring the mixture at room temperature for 30 min. the
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solid and liquid polyols etc. Suitable excipients for the manufacture of
solutions and syrups are e.g. water, 15 polyols, saccharose, invert sugar,
glucose etc. Suitable excipients for injection solutions are e.g. water,
Wletlsales18blyols, glycerol, vegetable oils etc. Suitable excipRériErap07/062983
suppositories are e.g. natural or hardgmed oils, waxes, fats, semi-liquid or
liquid polyols etc. WO 2008/068185 PCT/EP2007/062985 -31 Moreover,
eleghroinbenracentiBateparatoris et diamiprescinsiivesasofisiivess] 4

hostabilkoets swettieg @&ﬁ@&s@@@ wﬂaeiﬁd%weﬁ@@%&h@mama@am Ea¥Sibined
salts for vary gém 0S pre ﬁ{sure buffers,.masking agents. or
orE SRR HHSS B4 Mt B S PR e o bt
prepabstend'd. (battheld dsagecapovdiygvithive widedirpitscem dowillilef( EAlirse,
be fitted to the individual requirements in each particular case. In general,
in the case of oral administration a daily dosage of about 10 to 1000 mg
per person of a compound eneral formul g should be appropriate,
although the above upper |I(F§1I?%aﬁ%? % éj;l(é] eded when necessary.
The following Examples illustrate the present invention without limiting it.
Aciil: SRRIBCIAIES AL AVITIBARPRE RIS Fgample A Tablets of
e following composition are manufactured in the Usual manner:
mg/tablet Active substance PCorn starch 15
. Microcrystalline cellulose 34 M rate 1 Tablet weight 100 20

To a stirred solution of 0.55 g (2.85 mmol) of (4-chloro-2-methyl-phenyl)-hydrazine in
acetic acid (5 ml), was added 0.34 ¢ (2.91 mmol) of ethyl pyruvate. The mixture was stirred
2 hours at 35 °C, poured onto an aqueous solution of sat. NaHCQ;s and then extracted with
ethyl acetate. The combined organic phases were dried over Na,SOy and concentrated in
vacuo, to afford 0.702 g (97%) of 2-[(4-chloro-2-methyl-phenyl)-hydrazono]-propionic

acid ethyl ester as a light orange solid.

b) 5-Chloro-7-methvl-1H-indole-2-carboxvlic acid ethvl ester

To a solution of 0.70 g (2.75 mmol} of 2-[{4-chloro-2-methyl-phenyl)-hydrazono]-
propionic acid ethyl ester in a sealed tube was added toluene (10 ml) and amberlyst 15
(1.60 g). The reaction mixture was heated at 120 °C over the night. The reaction mixture
was concentrated under vacuo and purified by flash chromatography (Si02, EtOAc/Hex
1/6) to afford 0.22 g (34%) of 5-chloro-7-methyl-1H-indole-2-carboxylic acid ethvl ester as
a white solid. ES-MS m/e (%): 238.1 (M+H").

¢) 5-Chloro-7-methvl-indole-1,2-dicarboxvlic acid 1-tert-butyl ester Z-ethvl ester

To a solution of 0.22 g (0.9 mmol) of 5-chloro-7-methyl-1H-indole-2-carboxylic acid ethyl
ester in CH;Cl, (10 ml}, 0.21 g of di-tert-butyl dicarbonate, 0.13 ml of Et;N and 23 mg of
DMAP were added. The reaction mixture was stirred at RT for 2 hours, poured onto an
aqueous solution of HCI 1M and extracted with CH;Cl,. The reaction mixture was

concentrated under vacuo and purified by flash chromatography (Si02, EtQOAc/Hex 1/9) to
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30

35

mg/capsule 25 Active substance 10 Lactose 155 Corn starch 30 WO
2008/068185 PCT/EP2007/062985 -32 Talc 5 Capsule fill weight 200
The active substance, lactose and corn starch are firstly mixed in a mixer
WaRdUHE %5 a comminuting machine. The mixture is returne®€3 BREGHINBLISS
the talc is added thereto 5 and mixed3thoroughly. The mixture is filled by
machine into hard gelatine capsules. Example C Suppositories of the
affqell Svithg G Mpeshichl are enstfactofed:-mfslippbordiivecsl bseanbe tibegor 2-
ethﬁwsggwgmaegékz&aﬁ[otal 1300 The suppository mass is melted in a
glass or steel vessel, mixed thoroughly and cooled to 45C. Thereupon, the
flnely powdered actlve substance is added thereto and stlrred unt|I it has

To l@éHﬁ@Q'@f%‘%@ é%@%ﬂ@ H?% %ume%%&%ﬁrﬁlﬁaw%%%mm&aa I-

moulds and packe indivi Ua”éln wax er or metal fOI In the

terte it R e SYhERESID S deiBgtad! & H%mglajligqafﬂa@f&éﬁm%al mg
of HeXAMPERSId20vGenddall piheedunéoh-ramide oas phagd hoafid vt stierédur

ancﬁgclﬂ E%”d%%’}d'lgl@'% S‘?‘EB%%H&%%‘? 1%?&%8 té\f?agdtﬁ% sSiUeIQQQ%&Jed HQer
EDC (1.3 eq the amine

reda@%ﬁwmma%erdo%ﬁﬁed%%w 1-tegpoorRetiy xmblig%ﬂﬁaﬁéﬂeobém.ght

dlcaﬂ;mm tempefaﬁumtandﬁ}enemwadrda@ngmerramﬂ extractad withuct was
dlrec ZqueZ .Th .com bsltged aﬁ phases are dried over 25 Na2S04 and
cenflra%ed in vacu Il—JP chromatography or preparative HPLC
affords a compound of formula (1).

e} 5-Chloro-7-cvanomethvl-indole-1.2-dicarboxvlic acid I-tert-butvl ester 2-ethvl ester

To a solution of 1.00 g (2.4 mmol) of 7-bromomethyl-5-chloro-indole-1,2-dicarboxylic
acid 1-tert-butyl ester 2-ethyl ester in DMSO (10 ml) at RT, 012 g of sodium cyanide was
added. The reaction mixture was stirred at RT for one hour, poored on a saturated aqueous
ammoniim chloride solution and the product was extracted with EtOAc¢. The combined
organic phases were dried over Na,SO, and concentrated in vacuo. Flash chromatography
(503, EtOAc/Hex 9/1) afforded 0.31 g (36%) of 5-chloro-7-cyanomethyl-indole-1,2-
dicarboxylic acid 1-tert-butyl ester 2-ethyl ester as a light yellow oil.

f) 5-Chloro-7-cvanomethyl-1H-indole-2-carboxvlic acid ethyl ester

To a solution of 0.30 g (0.8 mmol) of 5-chloro-7-cyanomethyl-indole-1,2-dicarboxylic acid
1-tert-butyl ester 2-ethyl ester in CH,Cl, (8 ml) at RT was added 2 ml of TFA. The reaction
mixture was stirred at RT for one hour and concentrated under vacuo. The crude was
taken up in EtOAc and neutralized with aqueous NaHCO3. The combined organic phases
were dried over N2,50, and concentrated in vacuo. Preparative HPLC (309 CH3CN /
H,O) afforded 81 mg (35%) of S-Chlor&7—cyanornethyl—IH-iﬁdole-Lcarboxylic acid ethyl
ester as a white solid.

o) 5—Ch]oro~7~cvanomethv_l~»1H—indole—2~carboxylic acid

To a solution of 81 mg (0.3 mmol} of 5-chloro-7-cyanomethyl-1H-indole-2~carboxylic
acid ethyl ester in THE/EtOH/H,O (5 ml) at RT was added 39 mg of LIOH.H>O. The
reaction mixture was stirred at 40 °C for three hours and then acidified with aqueous HCl
1M. The product was extracted with EtOAc and concentrated under vacuo to afford 71 mg
(98%) of 5-chloro-7-cyanomethyl-1H-indole-2-carboxylic acid as a white solid. ES-MS
m/e (%): 232.9 (M-H"), |
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General procedure Il - alkylation: To a 0.1 M stirred solution of a derivative
of general formula (I-1) in DMF is added NaH (60% in oil, 2.1 eq.). After
stirring the mixture at room temperature for 30 min. the WO 2008/068185
WP CIPHEPSIB67/062985 -33 electroph.ilic reactant R'-hal (1.1 et} iEraoiie®2985
The mixture is stirred an additional 145hours at 60 C and then poured
onto water and extracted with ethyl acetate. The combined organic
phases are dried over Na2S0O4 and concentrated in vacuo. Purification by
AcRrepaivetPhbrpifordsdhe conrespanting deriyativesefpeneral
formula (1-2). 5 Preparation oé aC|ds 11 Acid 1
5-Chloro-7-cyanomethyl-1H-indofg sRgoxyfic acid C10 5~N OH N 10
a) 2-[(4-Chloro-2-methyl.-phenyl. gonotpropionic acid ethyl ester To
a stirred solution of 0.55 g (2.85 mmol) of
(4-chloro-2-methyl-phenyl)-hydrazine in acetic acid (5 ml), was added

Hatd

0.34 g (2.91 mmol) of ethyl Wate The mixture was stirred 2 hours at
35 C poured onto an aqueous solutron of sat. NaHC03 and then

To Q\éerdttag %Qﬂrqrtd( @9@@@%%@1 ma;éﬂ@tﬁu@»ymsaét%%oﬂ@aeg 1(97&e)11@tox;r11c
2-[(4-chloro-2-methyl-phenyl)-hydrazono]- p#‘%ronrc acid ethyl ester as a

acifidniesrRiGge SHHa Bilctdris. Hitethpid piikEot8-slehmesshrlingiyastrdied.
Thesiesiba ﬁlﬁ@ﬂﬁ'%@:ﬁ@ﬁ@ :ﬁ (3.7 w0l Wur and concentrated under vacuo. The

4-chlorg- pi acid ethyl ester jn a
crogg AT o bt T R e
conermrbnmtmtghe msrtemedﬁtu{lz(@@qﬁﬁh@té frityht) Eife ndalchib mgnisive of 5-
chi¥@sCRReeRYiated HRdelyaeua R burfied:hy fash SRPRAoN apYiess oil.

(Si02, EtOAc/Hex 1/6) to afford 0.22 ¢] (34%) of
crd %th ester as a white solid.
/e (90): T (VIFH): 0 ' -1,2-dicarboxvlic
acrd 1-tert- butyI ester 2-ethyl ester 25 To a solution of 0.22 g (0.9 mmol) of
To g shBiRR AT Lh b Slcarbiic-2eqdrbpp-4-yimethyl-1H-indole-2-

carboxylic acid ethyl ester in THE/EtOH/H,0 (2.5 ml) at RT was added 21 mg of

_ LiOH.H,0. The reaction mixture was stirred at 45 °C for one hour and then acidified with

aqueous HCl IM. The product was extracted with EtOAc and concentrated under vacuo to
afford 12 mg (25%) of 5-chloro-7-morpholin-4-ylmethyl-1H-indole-2-carboxylic acid as a
white solid. ES-MS m/e (%): 293.1{M-H™).

Acid 3: 5-Chloro-7-(4-methvl-piperazin-1-vlmethyl}-1H-indole-2-carboxvlic acid
Ct O .

N

N OH

(\N

_N

a) 5-Chloro-7-(4-methvl-piperazin-1-vimethvl)-1H-indole-2-carboxvlic acid ethvl ester

To a solution of 0,125 g (0.30 mmol) of 7-bromomethyl-5-chloro-indole- 1,2-dicarboxylic
acid I-tert-butyl ester 2-ethyl ester in THF (1 ml) at RT, 55 mg of 1-methyl-piperazine was
added. The reaction mixture was stirred at 40 °C for one hour and concentrated under
vacuo. The crude was dissolved in CH;Cl, (I m)} and at RT 0.2 ml of TFA was added and
stirring was continued over night. Preparative HPLC (30% CH3CN / H,0) afforded 30 mg
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ester in CH2C12 (10 ml), 0.21 g of di-tert-butyl dicarbonate, 0.13 ml of
Et3N and 23 mg of DMAP were added. The reaction mixture was stirred
at RT for 2 hours, poured onto an aqueous solution of HC1 IM and
Wexeesl§vith CH2CI2. The reaction mixture was concentraR€d/ER2wi /062985
vacuo and purified by flash chromatoggaphy (Si02, EtOAc/Hex 1/9) to WO
2008/068185 PCT/EP2007/062985 -34 afford 0.30 g (97%) of
(298b¢ forotharethitingdiel pRaieamboximetirld Itendola-eatepalieasd ethyl
est@SIeEASHAight yellow solid. d)
7-Bromomethyl-5-chloro-indole-1,2-dicarboxylic acid 1-tert-butyl ester
2-ethyl ester 5 To a solution of 0.30 g (0.9 mmol) of
5-chloro-7-methyl-indole- I,2-dica.rboxylic aC|d 1-tert- butyl ester 2-ethyl
[ ' mI) OngN ) cinimjde NB)dll_ g of
y ninle 1 e 2 QX

To od)mmhmfr.’i(‘amg (:(mﬁﬁenrhdoi/}/nﬁﬁ Rﬁofﬂqée’ummdﬁmmwasﬁnwyhdedﬁwnﬁi-
mdﬂ?? f%é’r%%ﬁcfﬁ@%?@téﬂy’l%?{errﬁdt‘ﬁ%%%ﬁ%ﬁ# 1819 §ﬁ§%ﬁda91§15\9a£%§é%h%fmg of

-bromomethyl-5-chloro-indole-1,2 10 dicarb oxylic acid 1-tert-butyl ester

Oﬁéﬂv@ é@téF%%’ﬂgﬁ%%&é‘ﬁﬁ‘#ﬁ%BFSdfﬁ’ét%éé‘o&FréEﬂﬁl%’eﬁlﬁqffﬁ% with
aqtﬁ@&& step (NNStab h&bcﬁ)cﬁvﬁh koraclegyanomethy hintlolackdrdieaibekyliacuo to

ert:by ethyl ester, To a solution 1 m. ) of
aff07rgbrom ?é%trﬁl 01%0r |nr}d({) giﬁ é’a?goxy ic i%na ftert Cgt{/n %ster
carbogthylassias m@nﬁ@@’@@%l\ﬂ&me (125860t Sdihim cyanide was added.

The reaction mixture was stirred at RT for one hour, poored on a

NaZSO4 and concentrated |n'>* 1CIR sh hromatography (S|02
EtOAc/Hex 9/1) afforded 0.31 g p
5-chloro-7-cyanomethyl-indole-1,2720 dicarbB8%ylic acid 1-tert-butyl ester
2-ethyl ester as a light yellow &i%\.l f
5-Chloro-7-cyanomethyl-lli-indole-2-carboxylic acid ethyl ester To a
solutlon of 0. 30 g (O 8 mmol) of

syl ECd H [ y EoACh ster
To zﬁﬂlﬂyﬂo@%@mm@yaﬁiz 16&?61) af RlEm&as:aéd@dQ mlc@fﬂfﬁdbiamm@a@mmy ic

Wa irred at Tfor one.hour ngen n
s A A e R Ry or
dlmlelﬂé/b@mbm@slﬁa\@ﬁh}fé%ﬁé@@é apded dhedeavapNaRSod wdtirred at RT for
onCROGEMNBLEH I HaRM0 RIS RARAIYE R (IRUIGENCN In d2O0Rfordednd at

0
RTIL Y SPRER O G o - Granomethy i indale:2; carbaxylic acid eyl
(30% CH3CN / HyO) afforded 67 mg (50%) of 5-chloro-7-dimethylaminomethyl-1H-
indole-2-carboxylic acid ethyl ester as colorless oil. ES-MS m/e (%): 281.3 (M+H").

b} 5-Chloro-7-dimethvlaminomethyvl-1H-indole-2-carboxvlic acid

To a solution of 90 mg (0.32 mmol) of 5-chloro-7-dimethylaminomethyl-1H-indole-2-
carboxylic acid ethyl ester in THF/EtOH/H,O (5 ml) at RT was added 23 mg of LiOH.H,O.
The reaction mixture was stirred at 45 °C for one hour and then acidified with aqueous
HCI IM. The product was extracted with EtOAc and concentrated under vacuo to afford
34 mg (42%) of 5-chloro-7-dimethylaminomethyl-1H-indole-2-carboxylic acid as a white
solid. ES-MS m/e (%): 251.3 (M-H").
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ester as a white solid. g) 5-Chloro-7-cyanomethyl-1H-indole-2-carboxylic
acid 30 To a solution of 81 mg (0.3 mmol) of
5-chloro-7-cyanomethhyl-1H-indole-2-carboxylic acid ethyl ester in

- WFRIPAM@®HM20 (5 ml) at RT was added 39 mg ofLiOH.H20 PTHEERERGHORPSS

mixture was stirred at 40 C for three Bpurs and then acidified with
aqueous HCI 1M. The product was extracted with EtOAc and
concentrated under vacuo to afford 71. mg (98%) of
5-chloro-7-cyanomethyl-1H-indole-2-carboxylic acid as a white solid.

. WO 2008/068185 PCT/EP2007/062985

O FNOHrN OJ a

5-Chloro-7-morpholin-4-ylmethy indole-2egarboxylic acid ethyl ester 5
To a solution of 0.11 g (0.24 X-bramomethyl- 5-chloro-indole-
1,2-dicarboxylic acid 1-tert- 3ster2-ethyl, ester in THE (1 ml) at RT,
40 | of morpbol.ine was added.] The r{\e"action%ture was stirred at 40 C
for one hour and concentrated under vacuo. The crude was dissolved in

CH2C12 (1 m)and at RT, 0.2 ml of TEA w dded irring,was :
Th AR OIS PERE Bre RO APCE (o3 CRBT T ey oncsghapic
acidrigh(6 256y OpBuchivrBisthednslebtisvadyisrethyleddsitind olér2uohrdoxy iett.
2008C19,6H356$18h AT EYRIIESS PikesPibed above for the synthesis of 5-chloro-7-

5-Chlorg-7-morpholin-4-ylmethvl-IH-indole-2-carboxylic acid To a solution
CY&B?%@"%’('{B?TE 16Tf YPBRHIIET AT ShSfR Ay imethyl-1H-indole-2-

carboxylic acid ethyl ester in THE/EtOH/H20 (2.5 ml) at RT was added 21
nSASARASHOR XIS WS, siTed pt 45 C for one hour

Wi agueous . The product was extracted

with EtOAc and concentrated under vacuo to afford 12 mg (25%) of
5-ch|oro-7-morpholin-4-ylmethyl-1H-ind%%ﬁarboxylic acid as a white
solid. ES-MS m/e (%): 293.1(M-H fd 3:
5-Chloro-7-(4-methyl-piperazin-3

Nyl)-1.H-indole-2-carboxylic acid

Ci
To a solution of 1.0 eq. of 5-chloro-1-cyanomethyl- 1 H-indole-2-carboxylic acid ethyl ester
(prepared according to Indian Journal of Chemistry, Section B: Organic Chemistry
Including Medicinal Chemistry (1989), 28B(12), 1065-8) in a mixture of THE/H,O
((9/1) was added LiOH.H,O (1.0 eq.} and the R/M stirred 6h at R/T, acidified to pH2 and
then partially concentrated until precipitation of the crude product which was filtered off
and washed with Et;O and then dried to give the desired product as a light vellow solid
(84%).

Acid 7: Cyanomethvl-1H-indole-2-carboxvlic acid
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N OH rNI 20 a)
5-Chloro-7-(4-methyl-piperazin-1-ylmethyl)-1H-indole-2-carboxylic acid
ethyl ester To a solution of 0.125 g (0.30 mmol) of
WG -Isessthyl-5-chloro-indole-1,2-dicarboxylic acid 1-tert-BPIEPSHST/062985
- 2-ethyl ester in THE (1 ml) at RT, 55 s8g of 1-methyl-piperazine was
added. The reaction mixture was stirred at 40 C for one hour and
concentrated under 25 vacuo. cruge was @ssolved in CH,C12 (1 m)
and at RT 0.2 ml of TFA was dded and\Nstiring was continued over night.
Preparative HPLC (30% CH38N.£H2Q)/affordpd 30 mg WO 2008/068185
PCT/EP2007/062985 -36 (29%) of
5-ch|oro-7-(4-methyl-piperazin-I-yIme?))-lH-indole. 2-carboxylic acid
ethyl ester as colorless oil. b) 4
5-Ch|oro-7-(4-methyl-piperazin-I-yIMethyl)-1H-indo|e-2-carboxy|ic acid 5
To 4 SousRltien ot3GLMILA:Q M) Bt indole-2-carboxylic acid ethyl esterin a

. 5-chloro-7-(4-methyl-pi IH- indole-2-carboxylic acid
S LR TR L R 813 U S e apap
stirtdOFh HORT el reat tiopHdixtur ghwasastintbocat 45:1C: fod one!l powiEtdichad the
craBEiifigd i AquaasHELAYh I RS REAHE! WEs exHACIRAMIIEIRAG.

and concentrated under vacuo to afford 10 mg (36%) of
desiedrerguet@s mdshyrglpersdif A1Mbthyl)-1H-indole-2 10 carboxylic acid
ES-asSawihite sabid. (ES4MBm/e (%): 306.2 (M-H+). Acid 4:
5-Chloro-7-dimethylaminomethyl-.H-indole-2-carboxylic acid ci N OH \N
U a) 5-Chloro-7-dimethylaminomethvl-1 H-indole-2-carboxylic acid ethyl
ester 15 To a solution of 0.200 g @Jﬁ%ﬁ*ﬂ%ol) of
7-bromomethyl-5-chloro-indole-1,2-dicarboxylic acid | -tert-butyl ester
2-ethyl ester (previously described) in THE (3 ml) at RT, 0.17 ml of
dimethyl amine (5.6 M in EtOH) WA&BRI§dd. The reaction mixture was
1'-[¢hireb b at- RT-fod obiieyhoanbang 6 ribentratBdsphdél-basusfufhe lciligepwradtin]-3-
dissolved in CH2CI2 (1 m) and at R] Q.2 ml of TFA was added and
stirring was continued over night. Preparative HPLC 20 (30% CH3CN /
H20) afforded 67 mg (50%)F f5-chIoro(-j?-dimethylaminomethyl- I H-

O

H
N

|/

Cl

Amide coupling according to general procedure It

- Amine: 5-fluoro-3H-spiro|2-benzofuran-1,4"-piperidin|-3-one (described in
WO01/14376),

- Acid: 5-Chloro-1H-indole-2-carboxylic acid,

ES-MS my/e (%): 399.1 (M+H").

Example 2
1'-[(5-chloro- 1H-indol—Z-yl)carbonyi]-3H-spi§'o [2-benzofuran-1,4"-piperidini-3-one
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indole-2-carboxylic acid ethyl ester as colorless oil. ES-MS m/e (%): 281.3
(M+H ). b) 5-Chloro-7-dimethylaminomethyl- 1H-indole-2-carboxylic acid
To a solution of 90 mg (0.32 mmol) of
Wa-BlikeR BHimethylaminomethyl-1H-indole-2- carboxylic acideethiiPesieningss
THF/EtOH/H20 (5 ml) at RT was addgd-23 mg of LIOH.H20. 25 The
reaction mixture was stirred at 45 C for one hour and then acidified with
- vacted with EtOAc and

SO|Id ES MS m/e (%): 251.3 (M
PCT/EP2007/O62985 -37 Acid 5:

|ndole syntheS|s as descrlbed in Tetrahed ett. 2003, 44, 5665) using
the procedure described above for the synthesis of 5-chloro-7-
cyanomethyl- IH-indole-2-carboxylic acid (acid 1, step g)). 10 Acid 6:
5-Chloro-I-cyanomethyl-1H-indole-2-carboxylic acid /N OON Cl To a
Amsdiutbaplofglateenliog &@almi@ilpeymm@ethyl -1H-indole-2-carboxylic acid

A R BT B e S

40, 1665-8) in a mixture of THE/H20 ((9/1) was added LiOH.H20 (1.0 eq.)

- Agadstiae, B! ﬁtir[ﬁdowﬁtﬁ%xﬁ@dﬂ&ad to pH2 and then partially
cent n ipitation of the crude product which was filtered off
ES- g%% Waggeﬁj%v%/?th % afid then dried to give the desired product as a
light yellow solid (84%). 20 Acid Exadydrdémethyl-IH-indole-2-carboxylic

acfj{ 5-chloro-2-{(5-fluoro-3-oxo-1'H,3H-spiro{2-benzofuran-1,4'-piperidin}-1'-
yl)carbonyl]-1H-indol-1-v1}-N,N-dimethylacetamide

To a stirred solution of 60 mg (0.15 mmol) of 1'-[(5-chloro-1H-indol-2-yl)carbonyl}-5-
ﬂuoro—SH—spiro[2wEenzofuran~1,4‘~npiperi.dinin3-one m DMEF (4 ml) at RT was added 7 mg
(0.16 mmol) of NaH (in oil, 55%). After 20 minutes, 18 mg (0.015 mmol) of 2-chloro-
N,N-dimethyl-acetamide was added and stirring was continued over night. The reaction
mixture was concentrated in vacuo and purification by preparative HPLC (30% CHsCN /
H,0) afforded 70 mg (96%) of 2-{5-chloro-2- [(5-fluoro-3-oxo-1"H,3H-spiro[2-
benzofuran-1,4'-piperidin}-1'-yl)carbonyl]-1H-indol-1-yl}-N,N-dimethylacetamide as a
white solid.

ES-MS m/e (%): 484.5 (M+H").

Example 4
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WO 2008/068185 PCTIEP2007/062985 -38 OH O N To a solution of 1.0
eg. of 1.-cyanomethyl-IH-indole-2-carboxylic acid ethyl ester in a mixture
of THE/H20 ((9/1) was added LiOH.H20 (1.0 eq.) and the reaction mixture
wetrrehehsst RT, acidified to pH2 and then partially concentr@et L 7/062985
precipitation of the 5 crude product wijch was filtered off and washed with
Et20 and then dried to give the desired product as a. light yellow solid
2{%%}0@%&%I%)SEQ@B((M-Mh)?OExampléépi;&mmb1sfll)daﬂ;§onyl ]-1H-
(5-chloro-1 H-indol-2-earbamyl - BRI HcshlkRd.
[2-benzofuran-1,4'-piperidin] -3- one FO O'N H N CI 15 Amide coupling
according to general procedure 1: - Amlne
- 5-fluoro-3H-spiro[2-benzofurd 4'-[; erldln] -3-one (described in
WO001/14376), - Acid: 5-Chlorg:¥/H-imndole-2-carboxylic acid, 20 ES-MS
m/e (%): 399.1 (M+H'). Example 2>
1'-[(5-chloro-1H-indol-2-yl)carbomyl]-3H- ?ﬁ
0

[2-benzofuran-1.,4'-piperidin]-3-one
N

L/

0

CI

To a stirred solution of 60 mg (0.15 mmol) of 1'-[(5-chloro-1H-indol-2-yl)carbonyl}-3H-
spiro[2-benzofuran-1,4"-piperidin]-3-one in DMF {4 ml) at RT was added 7 mg (0.16
mmol) of NaH (in oil, 55%). After 20 minutes, 19 mg (0.015 mmol) of 2-chloro-N,N-
dimethyl-acetamide was added and stirring was continued over night. The reaction mixture
was concentrated in vacuo and purification by preparative HPLC (30% CH;CN / F,0)
afforded 60 mg (82%}) of 2-{5-chloro-2-[{3-ox0-1'H, SH—spiro{Z—benzdfuran—l 4'-
piperidin]-1'-yl)carbonyl]-1H-~indol- 1-yl}-N,N-~dimethylacetamide as a white solid.

ES-MS m/e (%): 466.3 (M+H").

Example 5
{5-chloro-2-{(3-0x0-1'H,3H-spiro[2-benzofuran-1,4"-piperidin ]-1'-yl)carbonyl]-1H-

indol-7-yl}acetonitrile

Cl o]

NH

Amide coupling according to general procedure It _

- Amine: 3H-spirb{Z—benzofuran-1,4'—piperidin]-3—one {described in J. Org. Chem. 1975,
40, 1427),

- Acid: 5-Chloro-7-cyanomethyl-1H-indole-2-carboxylic acid,



WO 20081068185 PCT/EP2007/062985 39- 0 N o CI Amide coupling
according to general procedure 1: - Amine:
3H-spiro[2-benzofuran-1,4'-piperidin]-3-one (described in J. Org. Chem.
WOOPES/08348s 1427), - Acid: 5-Chloro-1 H-indole-2-carboxylic €ITERSMMSB2985
m/e (%): 381.1 (M+H+). Example 3 - 41 -
2-{5-chloro-2-[(5-fluoro-3-oxo-I'H,3H-spiro[2-benzofuran-1,4'-piperidin]-I'-
ES- 205/ iéafbongA0IHIAHBIN-y1}-N,N-dimethylacetamide F O C Nio oNcl
To a stirred solution of 60 mg (0.15 mmol) of
I'-[(5-chloro-IH-indol-2-yl)carbonyl]-5-
fluoro-3H-spiro[2-benzofuran-1,4"-pt H]&iﬁ]-S-one in DMF (4 ml) at RT
1'- Wardl astdeTHZ imip {D-iGcmntnaly 1pf3Nadpitio] Dibeh26h)r Aftep 2pimiridies], 18
mg (0.015 mmol) of 2-chloro 15.N,N-dimethyl-acetamide was added and
stirring was continued over g reaction mixture was concentrated
in vacuo and purification by pre e HPLC (30% CH3CN / H20)
afforded 70 mg (96%) of 2-{5-chlg [(5-fluoro-3-oxo-I'H,3H-spiro[2-
benzofuran-

Amide coupling according to general procedure I:

- Amine: 3H-spiro{2-benzofuran-1,4'-piperidine)

- Acid: 5-Fluoro-1H-indole-2-carboxylic acid,
10 ES-MS m/e (%): 351.5 (M+H").

Example 7
1'-{ (6-methoxy-1H-indol-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-piperidine]

Amide coupling according to general procedure I;

15 - Amine: 3H-spiro[2-benzofuran-1,4"-pipenidine]
- Acid: 6-Methoxy-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 363.5 (M+H").

Example 8
U'-[(4-bromo-3-methoxy-1H-indol-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-
20 piperidine]



Example 4 WO 2008/068185 PCT/EP2007/062985 -40 2-{5-chloro-2-

[(3-0x0-1'H,3H-spiro [2-benzofuran-1,4'-piperidin]-1'-yl)carbonyl]-1H-

indol-1-yl}-N,N-dimethylacetamide 0 ON N O N O CI To a stirred
wedlttdars50 mg (0.15 mmol) of 1'-[(5-chloro-IH-indol-2-yl)caftisnyipdrese B8s

spiro[2-benzofuran-1,4'-piperidin]-3-oqne-in DMF (4 ml) at RT was added 7

mg (0.16 mmol) of NaH (in oil, 55%). After 20 minutes, 19 mg (0.015

mmol) of 2-chloro-N,N- dimetksqcetamide was added and stirring was

continued over night. The rea mixture was concentrated in vacuo

and purification by preparative 1-IP€ (30% CH3CN | H20) afforded 60

{5-chloro-2-[(3-ox0-1'H,3H-spiro[2-be I
yl]-1H- indol-7-yl}acetonitrile cio NH'O
according to general procedure I: - Aming
3H-spiro[2-benzofuran-1,4'-piperidin]-3-one (described in J. Org. Chem.
1975,

Amide coupling according to general procedure It

5 Amide coupling

- Amine: 3H-spiro[2-benzofuran-1,4'-piperidine]

- Acid: 4-Bromo-3-methoxy-1H-indole-2-carboxylic acid (described in European Journal
of Medicinal Chemustry (1997), 32(3), 253-261),

ES-MS m/e (%): 441.4 (M+H"),

Example 9
1'-{{5-chloro-1H-indol-2-yl)carbonyli-3H-spiro[2-benzofuran-1,4"-piperidine]

\NH

Ci

Amide coupling according to general procedure I:
- Amine: 3H-spiro[2-benzofuran-1,4'-piperidine]
- Acid: 5-Chloro-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 365.0 (M+H").

Example 10
[5-chloro-2-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)- 1H-indol-7-

yllacetonitrile



10

15

40, 1427), - Acid: 5-Chloro-7-cyanomethyl- | H-indole-2-carboxylic acid,

WO 2008/068185 PCT/EP2007/062985 -41- ES-MS m/e (%): 420.1

(M+H+). Example 6 1'- [ (5-fluoro-IH-indol-2-yl) carbonyl] -3H-spiro
WD2pa8A3Fan-1,4'-piperidine] \/O INNH O 5 Amide couBRigEP2067/062985

according to general procedure 1. --Amine: 3H-spiro

[2-benzofuran-1,4'-piperidine] - Acid: 5-Fluoro-IH-indole-2-carboxylic acid,

10 ES-MS m/e (%): 351.5 (M+H"). Example 7 1'- |

(6-methoxy-IH-indol-2-yl) garbonyl] -3H-spiro

[2-benzofuran-1,4'-piperidin o / o/ Amide coupling according

to general procedure I: 15 - \ro[2-ben

zofuran-1,4"-piperidine] - Acjd: 1

ES-MS m/e (%): 363.5 (W¥H+). Examp e

H-in dol-2-yl) carbonyl] -3H-spiro [2-benzafus

2008/068185 PCT/EP2007/062955

4-bromo-3-methoxy-1
,4' - 20 piperidine] WO

Amide coupling according to general procedure I:

- Amine: 3H-spiro{2-benzofuran-1,4"-piperidine] (described in J. Org. Chem. 1976, 41,
2628),

- Acid: 5-Chloro-7-cyanomethyl-1 H-indole-2-carboxylic acid,

ES-MS m/e {%): 406.2(M+H").

Example 11
1'-{[5-chloro-7-(morpholin-4-ylmethyl)- 1H-indol-2-yl] carbonyl}-3H-spiro[2-

benzofuran-1,4"-piperidine]

Cl O A Q
)

o

Amide coupling according to general procedure [:

- Amine: 3H-spiro[2-benzofuran-1,4"-piperidine] (described in J. Org. Chem. 1976, 41,

2628},

- Acid: 5-Chloro-7-morpholin-4ylmethl-1H-indole-2-carboxylic acid



-420H N O 4[/\Br Amide coupling according to general procedure I: -
Amine: 3H-spiro[2-benzofuran-1,4'-piperidine] 5 - Acid:
4-Bromo-3-methoxy-1H-indole-2-carboxylic acid (described in European
WoaupsabsdtMedicinal Chemistry (1997), 32(3), 253-261), ESHISERASY(DOF2985
441.4 (M+H+). 10 Example 9 1'- [(5-cidoro-IH-indol-2-yl)carbonyl]-3H-spiro
[2-benzofuran-1,4'-piperidine] "~S N~ O CI/\ NH Amide coupling
ES-Ad8anéiri§oto 4entrdiptotedure I: 15 - Amine:
3H-spiro[2-benzofuran-1,4'-piperidine] - Acid: 5-Chloro-1.
H-indole-2-carboxylic acid, ES-MS m/e (%): 365.0 (M+H+). Example 10
[5-Chloro-2-(1'H,3H-spiro [2-benZBRAIFRIE 1% -piperidin] -1'-ylcarbonyl)-1
1'Hifnddk7e-20 inadethrijicleiVO- 008068185 RAd/ER2OXHOOADEB -sp o[ 2-
5 aNH N~/ O Amide couBgQ%ﬁf&%[qi,ggﬁ%g%g&I procedure I:

Cl e}

NH

Amide coupling according to general procedure I:

- Amine: 3H-spiro[2-benzofuran-1,4"-piperidine| (described in J. Org. Chem. 1976, 41,
2628),

10 - Acid: 5-Chloro-7-(4-methyl-piperazin-1-ylmethyl)-1H-indole-2-carboxylic acid
ES-MS m/e (%): 479.3 (M+H").

Example 13
2-{5-chloro-2-(1"H,3H-spiro|[2-benzofuran-1,4"-piperidin]-1'-ylcarbonyl)- 1H-indol-7-yl}-
15 N-[2-(dimethylamino)ethyl]acetamide

% %O
N
"\ O
Cl MNH
o}

NH

.
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15

20

25

- Amine: 3H-spiro [ 2-benzofuran- 1,4'-piperidine] (described in J. Org.
Chem. 1976, 41, 2628), 5 - Acid: 5-Chloro-7-cyan om ethyl- | H- indole- 2-
carboxylic acid, ES-MS m/e (%): 406.2(M+H+). 10 Example 11 1'{ [
W8 H4eE BImorpholin-4-ylmethyl)-1H-indol-2-yl] carbonyl} -34-S#IPa02/662985
benzofuran- 1,4'-piperidine] ci o rN N4® -of 15 Amide coupling according
to eneral procedure I: - Amine: 3H sp|r0[2 benzofuran 1,4'-piperidine]
rDia heryat 1.45pp@yidine *Vicarbonvi) 1H-indol-7-

ch]a'éeghl@qg 7 mbrpholln4ylmethl 1H mdole 2 carbyllc acid WO

200 /068185 PCT/EP. 007/0 /o +H+
To %x%ﬁn“‘fe Rg?i) 16 or???([?zf’%ri I‘b’” erd ﬁ{%l)ﬂ&i Rﬂ? tranl4-
PlpH“échdblLZ}M}irhdmﬁy!)%m@é%){@a@tbem&rfmmameliwcphﬁemﬂ) reRAi B8s-added

3 ndNbF BN AP AMIGEr 684N 1ING aGRrAIRG: IR, FSREIA! REQERIME.Y s0AMBC une
3H- s |ro 2-benzofuran-i,4'-piperidine] (described in J. Org. C

Chem. 1976,
o RnG O] ‘S VAAHE S EHIGTS e P RBIFL AR et foncenirated

undéﬁﬂmﬂimte-if{@admmyig:(a@id ) of {5~chloro-2-(1'H,3H-spiro[2-benzofuran-1,4'-
piperidin|-1'-ylcarbonyl)-1H-indol-7-yl]acetic acid as a white solid. ES-MS m/e (%): 422.9
(M-H".

b) 2-[5-chloro-2-{1'H,3H-spiro{2-benzofuran-1,4'-piperidin|-1"-vlcarbonvl) - 1 H-irid ol - 7 -

vI]-N-[2-(dimethvlamino)ethvl]acetamide

To a stirred solution of 30 mg'{0.0"YO mmol) of [5-chloro-2-(1'H,3H-spiro[2-benzofuran-
1,4'-piperidin]-1'-ylcarbonyl}-1H-indol-7-yt]acetic acid in 3 m] CH,Cl; were added 31 mg
(0.07 mmol) of BOP and 24 uL of Huenig’s base. After 30 minutes 6 mg of N,N-dimethyl-
methanediamine were added. The mixture was stirred overnight at RT and then poured
onto water and extracted with CH;Cls. The combined organic phases were dried over
Na;S0; and concentrated in vacuo. Flash chromatography (Si0,, CH,ClL,/MeOH 9/1)
afforded 10 mg (28%) of 2-[5-chloro-2-(1"H,3H-spiro{2-benzofuran-1,4"-piperidin}-1'-
ylcarbonyl)-1H-indol-7-y1]-N-[2-(dimethylamino)ethyl|acetamide_as a white solid. ES-MS
m/e (9%): 495.4 (M-+H").

Example 14
1'-({5~chloro-7-[2-(4-methylpiperazin-1-yl)-2-oxoethyl}-1H-indol-2-yl}carbonyl)-3H-
spiro{2-benzofuran-1,4"-piperidine]

oF NH
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15

ES-MS m/e (%): 479.3 (M+H"). Example 13 2- [5-chloro-2-(1'H,3H-spiro
[2-benzofuran-1,4'-piperidin]-1'-ylcarbonyl)-1H-indol-7-yl]- 15
N-[2-(dimethylamino)ethyl]acetamide o N \O OI\/NH O NH WO
Wo0081068885 PCT/EP2007/062985 -45 a) PCT/EP2007/062985
[5-chloro-2-(1'H,3H-spiro[2-benzofurags-1,4'-piperidin]-1'-carbonyl)-1H-indo
I-7- yllacetic acid To asolution of 100 mg (0.25 mmol) of
To gesthietecbugits, 8HE8piro[2-benroflrah{d;4hloro-2-(1"H,3H-spiro{ 2-benzofuran-
1,4R{ReEiCN Li-isarpenyl)-Hiindel Z-yilpcetenitiiedn agetieiRaid @-m) &URBT mg

was added 5 3 ml of H20 and 3 ml of H2S0O4 conc. The reaction mixture

of Wabthéateg eft’goccanst BridheliEaia Htec Croversighttr nE Ipreribr Dingrazine
waﬁﬁmt%wﬁhxﬁx@%@aﬁx@a raﬁ%m@&egt RN vacHQde ekl P4 MY and

oo/) f[5 -2-(I'H, o [2-benzof 4
eI L b, S R BTy Pt e ed asR 26 s
comﬂetx(%)d 402 0uMilkshy, ci@(m)latooraphy (S10,, CH,CL/MeOH 9/1) afforded 10 mg
u&ﬁ%@h@f@ &nlbrh3Hrsrinaleaensafan- LAy RIRedinb Ty earhesy)- 1H-iri

dol-7- N- [2-(dimethylamino)ethyll acetamide To a stlrred solution of 30

v %r&?e %’76%%3 rEnemtBreR2L A RIBHLBRb [2-benzofuran-

as dlydiipipeiitlip-Nigleaa@ayi padt-idde 7 Jyl]acetic acid in 3 ml CH2C12
were added 31 mg 15 (0.07 mmol) of BOP and 24 p1 of Huenig's base.
After 30 minutes 6 mg of N,N-dinpefhyl ineshanediamine were added. The
mixture was stirred overn ht at RT and then poured onto water and
I-Reseliaetsd- it Siroeiiol 2rhre efipihid d orpsidiphdsedarbrn tidditngo!-7-y11-
Na2S04 and concentrates, - daawob; yHashaehrematography (Si02,
CH2CI2/MeOH 9/1) afforded 10 mg (28%) of
2-[5-chloro-2-(1'H,3H-spiro[2-benzofuran-1,4'-piperidin]-1'

Cl )

N\

NH

—z,

Amide coupling according to general procedure I:

- Amine: 3H-spiro|2-benzofuran-1,4"-piperidine] (described in J. Org. Chem. 1976, 41,
2628),

- Acid: 5-chloro-7-dimethylaminomethyl-1H-indole-2-carboxylic acid

ES-MS m/e (%): 424.2 (M+H").

Example 16
1'-{[5-{trifluoromethoxy)-1H-indol-2-yl]carbonyl}spiro[ 1-benzofuran-3,4'-piperidine]



10

i5

20 ylcarbonyl)-1H-indol-7-yl]-N-[2-(dimethylamino)ethyl] acetamide as a
white solid. ES-MS We (%): 495.4 (M+H"). Example 14 1'-({5-chloro-7-
[2-(4-methylpiperazin-1-yl)-2-oxoethyl] -1H-indol-2-yl}carbonyl)-3H- 25

wepRefRdtizofuran-1,4'-piperidine] CSO N o ci ~ ~ NH 0 WEXCT/EP2067/062985

20081068185 PCTIEP2007/062985- 446 To a stirred solution of 60 mg
(0.14 imnol) of [5-chloro-2-(1'H,3H-spiro[2-benzofuran-
1,4'-piperidin]-1'-ylcarbonyl)-1H-indol-7-yl]acefic acid in 6 ml CH2CI2 were
added 25 mg of HOBt, 35 mg of EDXC &nd of Et3N. After 30

; aflded. The mixture was stirred

concentrated in vacuo. Flagh chyomatography (SiO), CHzClz/MeOH 9/1)
afforded 10 mg (14%) of '
1'-({5-chloro-7-[2-(4-methylI
ylJcarbonyl)-3H-spiro[2-benz
ES-MS m/e (%): 508.1 (M+H"). 10 Example 15 1- [
Amidehborplifg( 44 BHngpirgd el profadan: 1,4'-piperidin] -1'-ylcarbonyl)-1
_ atdrindelZsvlls No-imethy|methanamine (ﬁ@&é&'ﬂgs N W8 3ofupidss:)
coupling according to general procedure |7 15 - Amine: 3H-spiro
- Apslpsdshe e R oip Haindg tadserbrerlin a¢idrg. Chem. 1.976, 41,
ES-BE28)e (%): 415.5 (M-H").

Example 17
1'-[(6-bromo-1H-indol-2-yl)carbonyl]spire[1-benzofuran-3,4"-piperidine]

Br

rz

Amide coupling according to general procedure I:

- Amine: Spiro[benzofuran-3(2H),4'-piperidine] (prepared as in WQ 2006092731)- Acid:

6-Bromo-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 409.4 (M-H").

Example 18
1'-[(5-methoxy-3-methyl-1H-indol-2-yl)carbonyl]spiro[1-benzofuran-3,4"-piperidine]
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- Acid: 5-chloro-7-dimethylaminomethyl-IH-indole-2-carboxylic acid
ES-MS m/e (%): 424.2 (M+H'). 20 Example 16 1'- { [5-(trifluoromethoxy)-1
H-indol-2-yl] carbonyl] Spiro [ 1-benzofuran-3,4'-piperidine] WO
WoQ08I068385 PCT/EP2007/062985 -47- FF F/F HN O 0 \ X YopPAfiTte29ss
coupling according to general procedage I: - Amine:
Spiro[benzofuran-3(2H),4'-piperidine] (prepared as in WO 2006092731) -
Acid: 5-Trifluoromethoxy- | H-indole-2-carpbxylic acid, 5 ES-MS m/e (%):
415.5 (M-H"). Example 17 1'- [ (6 ' -indol-2-yl)carbonyl] Spiro [
1-benzofuran-3,4'-piperidine] /\ B M N O 10 Amide coupling
according to general procedur :
Spiro[benzofuran-3(2H),4'-pipeti
Acid: 6-Bromo-1 H-indole-2-
). 15 Example 18 1'- [ (5-met
[ 1-ben zofuran-3,4'-piperidiney]

ine] (prepared as in WO 2006092731)-
ixylic acid, ES-MS We (%): 409.4 (M-H'
Xy=3=nethyl-1 H-indol-2-yl) carbonyl] Spiro

Amide coupling according to general procedure I:

- Amine: Spiro[benzofuran-3(2H),4'-piperidine] (prepared as in WO 2006092731)
- Acid: 5-Methoxy-3-methyl-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 377.4 (M+H").

Example 19
1'-[{6,7-dimethyl-1H-indol-2-yl}carbonyl]spire[ 1-benzofuran-3,4"-piperidine]

Amide coupling according to general procedure [:

- Amine: Spiro[benzofuran-3(2H),4"-piperidine] (prepared asin WO 2006092731)
- Acid: 6,7-Dimethyl-1 H-indole-2-carboxylic acid,

ES-MS m/e (%): 361.5 (M+H™").

Example 20
1'-[{5-bromo-1H-indol-2-yl)carbonyl]spiro[1-benzofuran-3,4"-piperidine}

g
.
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WO 2008/068185 PCT/EP2007/062985 -48 N H N O Amide coupling
according to general procedure I - Amine:
Spiro[benzofuran-3(2H),4'-piperidine] (prepared as in WO 2006092731) 5
WO AHg08Nethoxy-3-methyl-IH-indole-2-carboxylic acid, ES-NMSIRR{0%)62985
377.4 (M+H+). Example 19 I'-[ (6,7-du#petbyl- IH-indol-2-yl)carbonyl] Spiro [
1-benzofuran-3,4'-piperidine] HN\/ O N O T/ 10 Arnide coupling
Amade 6t i erendi [sreeaerat@roccAwimie:;

e s AT
id: 6, 7-Dimethyl-1 H-indple-2-carboxylic acid, ES-MS m/e (%): 361.

" Afﬁ#ﬁg?%&%’%f@%ﬁ%‘?“ @rﬁ%yilfo?ﬁl 21 H-indol-2-yl) carbonyl] Spiro [

ES-MBankofiiran®,4'(piperitine] HN Br O N 0 r WO 2008/068185

PCT/EP2007/062985 -49 Amide coupling according to general procedure
I: - Amine: Spiro[benzofuran-3(2igyshrpiperidine] (prepared as in WO

20103?59-1252%)% pb)’?\yq%{%—?ﬁ Eﬂrg—oy_l caHr_Ilgldl?fﬁb%;g?{%)e)%j)%u%gig&&—piperidine]

O

Antide coupling according to general procedure I:

- Amine: Spiro[benzofuran-3(2H),4'-piperidine] (prepared as in WO 2006092731}
- Acid: 3-Tsopropoxy-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 391.4 (M+H").

Example 22
1'-{{5-(allyloxy)-1H-indol-2-yl}carbonylispiro|1-benzofuran-3,4'-piperidine]

o

Amide coupling according to general procedure It

- Amine: Spiro[benzofuran-3(2H),4'-piperidine] (prepared as in WO 2006092731)
- Acid: 5-Allyloxy-1H-indole-2-carboxylic acid (described in US 2004157841},
ES-MS m/e {9%): 389.4 (M+H".
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ES-MS m/e (%): 409.4 (M-H'). 5 Example 21 1'-
[(5-isopropoxy-1H-indol-2-yl)carbonyl]Spiro [1-benzofuran-3,4'-piperidine]
o-( NH N O Amide coupling according to general procedure I: - Amine:

wopiresfiEsmzofuran-3(2H),4'-piperidine] (prepared as in WO 20060%2F831062985
10 - Acid: 5-Isopropoxy-IH-indole-2-cgphoxylic acid, ES-MS m/e (%):
391.4 (M+H+). Example 22 1.'-{ [5-(allyloxy)-1H-indol-2-yl] carbonyl} Spiro
[ 1-benzofuran-3,4'-piperidine] NH pN c/ 15 Amide coupling according
to general procedure I: - Amine: Spiro[benzofu[ran-3(2H),4'-piperidine]
(prepared as in WO 2006092731y xasigld23

o T B BA b

-50 Example 23 1'-(5H- [ 1,3] dioxolo [4,5- %d,ol -6-ylcarbonyl) spiro [
1.-benzofuran-3,4'-piperidine] 0 FI;LN s

O

Amide coupling according to general procedure I

- Amine: Spiro[benzofuran-3(2H),4'-piperidine] (prepared asin WQ 2006092731)
- Acid: 5H-11,3]1Dioxolo[4,5-f]indole-6-carboxylic acid,

ES-MS m/e (%): 377.4 (M+H").

Example 24
1'-[(3,6,7-trimethyl-1H-indol-2-yl)carbonyl]spiro| 1-benzofuran-3,4"-piperidine]

Amide coupling according to general procedure I:
- Amine: Spiro{benzofuran-3(2H),4'-piperidine) (prépared as in WO 2006092731)

- Acid: 3,6,7-Trimethyl-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 375.4 (M+H").

Example 25
]"—[(3,5—dimethyl—IH-indol-Z—yI)carbonyl]spiro[1~benzofuran—3,4‘—piperidine]
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o e / 5 Amide coupling according to general procedure I: - Amine:
Spiro[benzofuran-3(2H),4'-piperidine] (prepared as in WO 2006092731) -
Acid: 5H- [ 1,3 ] Dioxolo [4,5-f] indole-6-carboxylic acid, ES-MS m/e (%):

WQZPORIAIT'-). Example 24 10 1'-[(3,6,7-trimethyl-IH-indol-2- PO E&RATA 62985
spiro [l -ben zofuran -3,4'-piperidin el HN O N O Amide coupling
according to general procedure 1: - Amine:
Spiro[benzofuran-3(2H),4'-piperidine] (prepared as in WO 200609 27 3 1)
- Acid: 3,6,7-Trimethyl-IH-indole-2> @»- acid, 15 ES-MS m/e (%):
375.4 (M+H'"-). Example 25 1.'u[ (3,3 diprethyl- | H-indol-2-yl)carbonyl]
spiro [ 1-benzofuran-3,4'-piperidine] WO 2008/068185
PCT/EP2007/062985 -51- O r,- O ¢ t Amide coupling according to
general procedure I: - Amine: benzofuran-3(2H),4'-piperidine]
(prepared as in WO 2006092731) id:
3,5-Dimethyl-|H-indole-2-carbo>?ylic , ES-MS m/e (%): 361.4 (M+H+).
Example 26 I'- [ (3,7-dimethyl-IH-indol-2-yl)carbonyl] Spiro

[1-benzofuran-3, ',-piperidinea]J
Amide coupling according to general procedure I:

- Amine: Spiro[benzofuran-3(2H),4"-piperidine] (prepared as in WO 2006092731)
- Acid: 3,5-Dimethyl-1H-indole-2-carboxvlic acid,
ES-MS m/e (%): 361.4 (M+H").

Example 26
1'-[(3,7-dimethyl-1H-indol-2-yl)carbonyl]spiro[ 1-benzofuran-3,4"- piperidine]

o

Amide coupling according to general procedure [:

- Amine: Spiro{benzofuran-3(2H),4'-piperidine] (prepared as in WO 2006092731)
- Acid: 3,5-Dimethyl-1H-indole-2-carboxylic acid,

ES-MS m/e (%}: 361.4 (M+H").

Example 27
1'-[{6-methoxy- 1H-indol-2-yl)carbonyl]spiro[ 1-benzofuran-3,4'-piperidine]
\ .



HN O N O 1o Amide coupling according to general procedure I: - Amine:
Spiro[benzofuran-3(2H),4'-piperidine] (prepared as in WO 2006092731) -
Acid: 3,5-Dimethyl- | H-indole-2-carboxylic acid, ES-MS m/e (%): 361.4

- WOMeHARSBtample 27 15 1'- [ (6-methoxy-IH-indol-2-yl)carbomdF SBaes 1/062985
I-benzofuran-3,4'-piperidine] 0 HN G341 O WO 2008/068185
PCT/EP2007/062985 -52 Amide coupling according to general procedure

AmideAWh}éﬁmé@gztofEﬁaﬁ%@medﬂmﬂeridine] (prepared as in WO

AE@Q@ Z63ddnzoGidh Givetho Zp@ﬂdmé}lecé ERrRic a6, FDsMS e

(%):.363.4 (M+H". é‘sﬂfixampllﬁ) 10 1'- [ (5-methoxy-1 H-in dol-2-yl)

- A ’é(frt?oi’fiiﬁ*@ﬁ’r&lﬁ'lﬂ GTGPS bridinel HN//O O NI Amide

ES-0atiplirg #ocosdingNo-gEneral procedure I: - Amine:
Spiro[benzofuran-3(2H),4'-piperidine] (prepared as in WO 2006092731) -

5 Acid: 5-Methoxy-1 H-indole-2-carboxylic acid,

Example 28
10 1'-[{5-methoxy-1H-indol-2-yl)carbonyl]spiro{ 1-benzofuran-3,4"-piperidine]
/
PN o
o S

O

Amide coupling according to general procedure I:
- Amine: Spiro[benzofuran-3(2H),4'-piperidine] (prepared as in WO 2006092731)
- Acid: 5-Methoxy-1H-indole-2-carboxylic acid,

15  ES-MSm/fe (%): 363.4 (M+H").

Example 29
1'-[(5-fluoro-1H-indol-2-yl)carbonyl]spiro[1-benzofuran-3,4"-piperidine]

R
%

20 Amide coupling according to general procedure I:

- Amine: Spiro{benzofuran-3(2H),4'-piperidine] (prepared asin WO 2006092731)
- Acid: 5-Fluoro-1H-indole-2-carboxylic acid,



15 ES-MS m/e (%): 363.4 (M+H "). Example 29

1'-[(5-fluoro-IH-indol-2-yl)carbonyl] spiro[ 1-benzofuran-3,4'-piperidine] HN

F O N O 20 Amide coupling according to general procedure I: - Amine:
WSS ofuran-3(2H),4'-piperidine] (prepared as in WO 28080929%1462985

Acid: 5-Fluoro-1 H-indole-2-carboxyligdacid, WO 2008/068185

PCT/EP2007/062985 -53- ES-MS m/e (%): 351.4 (M+H+). Example 30
ES-M§ /e fibrodiifridéiEiyhcarbonyl] Spiro [I -ben zofuran-3,4'-piperidine]

o N O ClI HN 5 Amide coupling according to general procedure I -

Amine: Spiro[benzofuran-3(2H),Expipekdite] (prepared as in WO

‘(20/00?§3 (7%78#\‘}')1%% %1)((% %ﬁfgeix]ti%'nﬁﬁ%ﬁ?oﬁ9@599%%%1%!9“« gerxdg ne/e

1'-[(5-chloro-I-methyl-IH-indol-2-yl)carbonyl] Spiro [

&

o / Cl
HN

5 Amide coupling according to general procedure It
- Amine: Spiro[benzofuran-3(2H),4"-piperidine] {(prepared as in WO 2006092731)
- Acid: 5-Chloro-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 367.4 (M+H").

Example 31
10 1'-[(5-chloro-1-methyl-1H-indol-2-yl)carbonyl]spiro[ 1-benzofuran-3,4'-piperidine]

Amide coupling according to general procedure I:
- Amine: Spiro[benzofuran-3(2H),4"-piperidine] (prepared as in WO 2006092731)
- Acid: 5-Chloro-1-methyl- 1 H-indole-2-carboxylic acid,

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

Example 32
[5-chlore-2-(1"H-spiro| 1-benzofuran-3,4'-piperidin]-1'-ylcarbonyl)-1H-indol-1-

yl]acetonitrile



10

26

is ES-MS m/e (%): 381.4 (M+H+). Example 32 [5-chloro-2-(1'H-spiro [
1-benzofuran-3,4'-piperidin ] - I'-ylcarbonyl)-1. H-indol- |- yI] acetonitrile
WO 2008/068185 PCT/EP2007/062985 -54 NN o ClI Amide coupling
W@ gehidiiésfo general procedure I: - Amine: PCT/EP2007/062985
Spiro[benzofuran-3(2H),4'-piperidinep{prepared as in WO 2006092731) -
Acid: 5-Chloro- I-cyanomethyl-1 H-indole-2-carboxylic acid, 5 ES-MS m/e
(%): 406.4 (M+H+). 10 Example 3 romo-1'- [(6-bromo-IH-indol-2-yl)
carbonyl] spiro [indole-3,4'-pipefridi (1H)-one L\NBrC)H BrO \
NH Amide coupling according t eral procedure I: 15 - Amine:
5-Bromo-spiro[indole-3,4'-piperidin}t2(1H e (prepared as described
herein below) - Acid: 6-Bromo- | H-indole-2-carboxylic acid, ES-MS m/e
(%): 504.3 (M+H+). 20 5-Brome-spi e-3,4'-piperidin]-2(1H)-one WO
2008/068185 PCT/EP2007/062985 Cl~~N,~,CI CI"~~N"/CI "

Cl

Amide coupling according to general procedure I:

- Amine: Spiro[benzofuran-3(2H),4"-piperidine] (prepared as in WO 2006092731)
- Acid: 5-Chloro-1-cyanomethyl-1H-indole-2-carboxylic acid,

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

Example 33
5-bromo-1'-[{6-bromo- 1H-indel-2-yl)carbonyl]spiro[indole-3,4"-piperidin]-2(1H)-one

Br

=z

Br

Amide coupling according to general procedure I:

- Amine: 5-Bromo-spiro[indole-3,4"-piperidin]-2{1H)-one (prepared as described herein
below)

- Acid: 6-Bromo-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 504.3 (M+H").

5-Bromo-spire(indole-3,4'-piperidin|-2(1H}-one



15

H4CSNO CIHCIHH 1351 HCNNNN BrBrBr H/IN/NHH 27

6 1,5-Dichloro-3-methyl-3-azapentane, Hydrochloride 3: Formic acid

(10.0 g; 0.2 mol) and 37 % formaldehyde (20 ml) were mixed in a 250 ml
Wentagiedttom flask equipped with s reflux condenser. PCT/EP2007/062985

1,5-Dichloro-3-azapentane, hydrochleside (17.0 g; 0.1 mol) was added

and the solution was heated with magnetic stirring at 100 C. After 3 h the

temperature was increased to 120 C for 20 min and finally allowed to cool

to room temperature before the solvent w ated in vacus to afford
C}%}S\Wh' e solid in quantitative~yjeles M 30D, 4Q0M

H); B.45(br s, ZH);73.62(br s, 2 H); 4.07(b7S, 4H). 10

1,2-Benzo-8-methyl-3, 8-diazaspiro [4,5] decane-4-one 5:& sofution of

oxindqle 4 (6.25 g, 47 mmol) ip THE (500 ml) was cooled to - 78 C and to

it a solution of sodium hexamethyldisilazide (43 g, 235 mmtﬁ) inE’HE (300

ml) was added drop wise under N2 atmosphere. After stirring atf| 78 C for
45 min, N-methylbis (2- chloromethyl) amine hydrochloride (9 g, #7 mmol)
was added, as a solid. The reaction 15 mixture was stirred at - 78 C for 1
h and at roﬁm temperature for 24 It. éﬁ\ér quenching with H20 (\PO ml),

re Was extracted with ethyl agetate (3 x 100 ml). The organic

iliceegel chromatogrg Jrachke
) Bf 5 as a solid. 1HNM& ({GD30D, 400MHz) 61 3 m 2 H);
2.51(m,x2 H); 2.62 (s, 3H); 3.02(m, 2 H); 20 3.37(m, 2H); 6.82(d, 1 H, j =
7.68 Hz); 6.94(t, 1 H, j=7.58 Hz); 7.12 (t, 1 H,j= 7.7 Hz); 7.26 (d, 1 H, j
1,5D8h150 3 2AEDE T s DR REREN Prfa £ EHYAER -2 XARR UG (10.0 5 0.2 mol) and
3H-indole-3,4'-piperidine]-1'-methyl 6: WO 2008/068185 . )
37 BdamepIduin were mixed in a 250 ml round-bottom flask equipped with
reflux condenser. 1,5-Dichloro-3-azapentane, hvdrochloride (17.0 g; 0.1 mol) was added
and the solution was heated with magnetic stirring at 100 °C. After 3 h the temperature was
increased to 120 °C for 20 min and finally allowed to cool to room temperature before the

solvent was evaporated in vacuo to afford 3 as white solid in quantitative yield. IHNMR
(CD30D, 400MHz) 6 3.0 (s, 3 H); 3.45 (brs, 2 H); 3.62(br s, 2 H); 4.07(br s, 4 H).
1,2-Benzo-8-methyl-3, 8-diazaspiro [4,5] decane-4-one 5:

A solution of oxindole 4 (6.25 g, 47 munol) in THF (500 ml) was cooled to — 78 °C and to it
a solution of sodium hexamethyldisilazide {43 g, 235 mmol) in THF (300 ml} was added
drop wise under N2 atmosphere. After stirring at — 78 °C for 45 min, N-methylbis {2-
chloromethyl) amine hydrochloride {9 g, 47 mmol) was added, as a solid. The reaction
mixture was stirred at — 78 °C for 1 h and at room temperature for 24 h. After quenching
with H20 (90 ml), the mixture was extracted with ethyl acetate (3 x 100 ml). The organic
extracts were washed with brine (25 ml), dried and the solvent removed in vacuo. Silica gel
chromatography {5- 50% MeQH/CH2CI2, gradient} gave 6g (57%) of 5 as a solid.
IHNMR (CD30D, 400MHz) & 1.84(m, 2 H); 2.51(m, 2 H}; 2.62 {s, 3H); 3.02(m, 2 H};
3.37(m, 2H); 6.82(d, 1 H, ] = 7.68 Hz); 6.94(t, 1 H, } = 7.58 Hz); 7.12 (t, L H, ] = 7.7 Hz);
7.26 (d, 1 H, ] =9 Hz); 9.27{br s, 1H).

5-Bromo-1,2-dihydro-2-oxospire [3H-indole-3,4’-piperidine - 1’-methyl 6:



10

15

30

-56 A solution of 1,2-Benzo-8-methyl-3, 8-diazaspiro [4,5] decane-4-one

(6.3 g, 29.1 mmol) in CH3CN (100 nil) and MeOH (5 ml) was cooled to -

50 C and NBS (7.8 g, 44 mmol) was slowly added. with stirring. The
WERHBERS X ture was stirred for 3.5 h at 0 C. Solvent was reRSOVEBZPR7/062985

vacuo. The residue was purified by stita gel chromatography (2 - 20 % 5

MeOH/CH2C12) to give 6 g as a solid. The solid compound was dissolved

A spluipg adetdtentedoretahg Graitaspirh satdless-doproiisiNabidanmol) in
CHsONtiQDo ﬂfi?dr(ckﬂa@@(m)s rRYaperalinaiab th@(ﬁ‘!l:]\/zﬁ!ﬁ NBSAGUDY M%@égdwas
7%),0f 6. IHNMR (CD30D,.400MHz) 8 7.51(d, .= 1.8 Hz, o -35(dd,
ol R R P TS B DR St SR A S Byl oy
renpodad Sy3Rua. bermesiiiye wes Broed d sidiggliebraroxogpirdy (2 - 20 %
MelSHAndate 34 sRipeddingllhiayane «b)ia-Bromastd S Rydrn 240X QR Qe tate

3H-indole-3 4q-pip ridine]-I'-methyl 6 (4.6 g, 15.6 mmal). was dissolved in
“4%%?%%%6 W%hga?ﬁﬁlfﬁé%ﬂé‘&%ﬂ}ﬁsgﬁﬁﬁk5@?‘?@5“?&‘. % 0ebm
EvdsRnes; ﬁ%ﬂﬁxe‘lébﬁréﬁtwlﬁﬁduagii@aﬁ@gg K?T%‘}wfﬁ:qm%h@m%onomm) 8

ixture e ed with m e chlori n S

75 i 0% Beuals ROCA 15 UG (7 106 ) A (1 IATG g™
2H driedl (Ma28 D2 htvd BdhdettttatetIthe residue was purified by silica gel

chromatography (0 - 5% MeQH/CH2C12) tq gave 7 as.a solid 3.9 g

ﬁr y (%5 2‘??%2‘2(

5-Bresagy 1 e PsPHIINLS € 52 (gorudisly] -997/37(dd, | =
1.8 and 8.2 Hz, 1H), 6.82 (d, | = 8.2 Hz, 1H), 3.83(m, 2H), 3.41§m, 2H),
5~B2Wh1],, él’-‘fyhi B(;n?)gqqy_nyo H.%H—mdole-i’», 4'-piperidine]-1"-methyl 6 (4.6 g 15.6
mnSB rom dispirafindatbha:dfepipdritinfD (Aid) ioneed vEtBIONTE- 122 g, 209.5 mmol) at
ro&awmgé%&@mr&@&mﬁg%%ﬁ& I%??J{%HB %Ikll'zguaﬁrﬁ? (?e&@or}?n&tture was
was suspenaed in e ene CcO m . mix ureuwas reate
coo A B o 5 A o 8 R CoP AR RS CO0s
sol g rct\8 el tHidE ELE0ac D Wrtduas il P0%cagerstirekobossidue
was( ot 00 nsiThadrganiolayenmas 0red2H NH2SO4) and gorRCEniEaeE 3.9 ¢
diresi ified by siti | at 09 |
e e i o ﬁgﬁ%ﬁﬁﬁﬁéﬁf’gﬁé};&éﬁz Hz,
I YR O A e e Al S T )
1H), 7.36(d, j = 8.2Hz, 1H), 6.79(d, j = 8.2 Hz, 1H), 4.05 (br s, 1H, NH),
3.06(m, 2H), 2.84(m, 2H), 1.64(m, 2H), 1.55(m, 2H), 13C NMR
(DMSO-ds, 100MHz) 6 180.93, 140.64, 137.98, 30 130.42, 126.75,
5-Bramgoepirelingiplerd.$ spipergtin 32 Q1) amsl = alcd for C2Hs3BrN20: C,
51.26; H, 4.66; N, 9.9. Fou 087 H, 491N

5-Bromo-1, 2-’d1hyg;ro—2—oxosp:roqgi{c—:ihgofe-i —p1per1d1n’e]9—'16—7¢'yano 7(3.3¢ 108
mmol) was suspended in ethylene glycol (10 ml). The mixture was treated in NaOH (1.8 ¢,
45 mmol) and heated to 130 °C for 15 min. [t was diluted with methylene chloride (500
ml) and washed with 10% aqueous K;COs (2 x 100 m). The organic layer was dried
(Na,S04) and concentrated and residue'puriﬁed by silica gel chromatography (30%
MeOH/CH,Cl) to gave 2 as a light ceramic white solid 1.8 g {60%), mp 256 — 258 °C.
"HNMR (DMSO-ds, 400MHz) 8 10.6(br s, 1H, NH), 7.57(d, | = 1.84Hz, 1H), 7.36(d, ] =
8.2Hz, 1H), 6.79(d, } = 8.2 Iz, 1H), 4.05 (br s, 1H, NH), 3.06(m, 2H), 2.84(m, 2H),
1.64(m, 2H), 1.55(m, 2H), *C NMR (DMSO-d,, 100MHz) & 180.93, 140.64, 137.98,
130.42, 126.75, 113.20, 111.45, 46.24, 40.92, 32.94. Anal.Calcd for C;oH3BrN,O: C, 51.26;
H, 4.66; N, 9.9. Found: C, 50.87; H, 4.91; N, 9.67.

Example 34



Example 34 WO 2008/068185 PCT/EP2007/062985 -57 5-Bromo-1'-
[(5-methoxy-3-methyl-IH-indol-2-yl)carbonyl] spiro [indole-3,4'-piperidin]-
2(1H)-one ON H Br -~ O NH Amide coupling according to general
WHHBBHOFLST. 5 - Amine: 5-Bromo-spiro[indole-3,4'-piperidin]-2(H5RAE /062985
(prepared as described herein above&y-Acid: 5-Methoxy-3-methyl- |
H-indole-2-carboxylic acid, ES-MS m/e (%): 468.4 (M+H+). 10 15
5-Breafiple 85 BaheRvodrmp(By-dimedsli2ntgndeny iapeatbslol ddirpiperidin]-
[indole-3,4'-piperidin ]-2 (I H )- ong(1iAN. 44O O Br NH 20 Amide coupling
according to general procedure I: WO 20081068185 PCTIEP2007/062985
-58 - Amine: 5-Bromo-spiro[indole-3,4'-piperidin]-2(1H)-one (prepared as
described herein above) - Acid: 6,7-IH-indoIe-2-carboxyIic acid,

Br

NH

Amide coupling according to general procedure I:
5 - Amine: 5-Bromo-spiro indole-3,4'-piperidin]-2(1H)-one (prepared as described herein
above) -
- Acid: 5-Methoxy-3-methyl-1H-indole-2-carboxylic acid,
ES-MS mie (%): 468.4 (M+H").

10

15
Example 35
5-Bromo-1'-[(6,7-dimethyl-1H-indol-2-yl)carbonyllspiro[indole-3,4"-piperidin}-2(1H)-

one

Br

20 Amide coupling according to general procedure I:



5

10

i5

ES-MS m/e (%): 452.4 (M+H+). 5 Example 36 5-Bromo-1'-
[(5-bromo-IH-indol-2-yl)carbonyl]spiro [indole-3,4'-piperidin]-2(1H)-one HN
\/Br O BrO NH Amide coupling according to general procedure I: -

W@ AN6818Yomo-spiro[indole-3,4'-piperidin]-2(1H)-one (prep&f8dERg007/062985
described herein 10 above) - Acid: 55Bromo-1H-iindole-2-carboxylic acid,
ES-MS mle (%): 504.3 (M+H'). 15 Example 37 5-Bromo- I'-(5H- [ 1.,3

- AgiBKofo J1uosf]-hrdie! ArbriyiPpEgird-finddlecsuinsirares i dogaibpdherein

abd%)HN O ~ Br O NH WO 2008/068185 PCT/EP2007/062985 -59 Amide

i A%%Bgolfn% ac%%[? %% %ral roc %l(é’%eﬁ‘)l (;rﬁ\enz;onripared as described

ES-ﬁ\éﬁ%eIriEé%dvé?l%@ﬁ%HH [1 3] DIOXO|O [4, 5-flindole-6-carboxylic acid, 5
ES-MS m/e (%): 468.3 (M+H'). Example 38

5-Bromo-1'- [(3 6,7-trimethyl-IH-inglghZs)d)g@rbonyl] Spiro

5- %g(()j}%lg 9 glrlll%lqlﬂ gllcl_(gzggf?)carbonyﬂspiro[indole~3,4§’~piperidin}~2(IH)-one
HN \ Br
0 =
N
o

Br

Amide coupling according to general procedure I:

- Amine: 5-Bromo-spiro|indole-3,4"-piperidin]-2(1H)-one (prepared as described herein
above)

- Acid: 5-Bromo-1H-indole-2-carboxylic acid ,

ES-MS m/e (%): 304.3 (M+H").

Example 37
5-Bromo-1'-(5H-{1,3]dioxolo[4,5-f]indol-6-ylcarbonyl)spiro[indole-3,4"-piperidin]-
2(1H)-one

™
o
HIN
o g
N
0

Br
NH



HN O Br O NH 10 Amide coupling according to general procedure I: -
Amine: 5-Bromo-spiro [indole-3,4'-piperidin]-2(I H)-one (prepared as
described herein above) - Acid: 3,6,7-Trimethyl- | H-indole-2-carboxylic
WRAS/PSIRES m/e (%): 466.4 (M+H'). 15 Example 39 PCT/EP2007/662985

5-Bromo-1'-[(3,7-dimethyl-IH-indol-2-ycarbonyl] Spiro
[indole-3,4'-piperidin]-2(1H)- one HN N Br ~' NH 20 WO 2008/068185

AnpEeEpRu9 2/oRoBE L genaHitEeetiBily according to general procedure

- AfamerBimes Sd3spmisadelmaolepdsHiniParidinlo2tlil)phe dorenared @Sherein

ab described herein above) - Acid: 3,7-Dimethyl, 1H-indole-2-carboxylic acid,

S-MS m/e (%): 452.4 (iM+H"). Example 40
- ABIB FaTn O-B LB kst oy Rdir ddi-2aiyeaisonid,)spiro [indole-
5 EsRA-PRGIFINLABINORE)0 HN\/ Br " O NH

Example 38
5-Bromo-1'-{(3,6,7-trimethyl-1H-indol-2-yl)carbonyl]spirolindole-3,4'-piperidin]-
2(1H)-one

HN \
] S,
N
Br. ©

NH

10 Amide coupling according to general procedure [:

- Amine: 5-Bromo-spiro|indole-3,4"-piperidin]-2(1H)-one (prepared as described herein
above)

- Acid: 3,6,7-Trimethyl-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 466.4 (M+H").

15

Example 39
5-Bromo-1'-[(3,7-dimethyl-1H-indol-2-yl)carbonyl]spiro{indole-3,4'-piperidin]-2(1H)-

NH
20



Amide coupling according to general procedure I: 10 - Amine:

5-Bromo-spiro[indole-3,4'-piperidin]-2(1H)-one (prepared as described

herein above) - Acid: 6-Methoxy- | H-indole-2-carboxylic acid, ES-MS
WHDHRYER1854.4 (M+H+). 15 Example 41 5-Bromo-1'- PCT/EP2007/062983

(5-fluoro-IH-indol-2-yl)carbonyl]spiro-[fadole-3,4'-piperidin] -2(IH)-one HN \

/'F Br" ONH 20 WO 2008/068185 PCT/EP2007/062985 -61 Amide
Anmdgepling iascsediinn g daesell procediune’l: - Amine:

- ARrREOMArsRiERdoIs ot -PipesiginlaRi L H)enedr eparedas d8schiped herein
herein above) - Acid: 5-Fluoro-1 H-indole-2-carboxylic acid, 5 ES-MS

abq¥98 (96): 442.3 (M+HH). Example 42
- ABIdBRoPRDi (T ekbyhdolHAndob@eylicaridony] spiro

5 Eslmg%%%%)-pﬁiggqqm%djl) one eNH NH O Amide coupling according to
general procedure I: 10 - Amine:

5-Bromo-spiro[indole-3,4'-piperid] ]}) -one (prepared as described
herein above) - Acid: 7-Methyl-1 fﬁ carboxyllc acid, ES-MS m/e
5-KeGi o3 8 [46etHoxyt BHExadople Y Barbonylspiro[indole-3,4"-piperidin}-2(1H)-one

Br
NH

Amide coupling according to general procedure I:
10 - Amine: 5-Bromo-spiro|indole-3,4'-piperidin]-2(1H)-one (prepared as described herein
above)
- Acid: 6-Methoxy-1H-indole-2-carboxylic acid,
ES-MS m/e (%): 454.4 (M+H").

15
Example 41

5-Bromo-1'-[(5-fluoro-1H-indol-2-yl)carbonyl]spiroiindole-3,4"-piperidin]-2(1H)-one

8r

20
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WO 20081068185 PCT/EP2007/062985 -62 5-Bromo-1'- [ (4-chloro-1
H-in dol.-2-yl) carbonyl] Spiro [indole-3,4'-piperidin]-2(1H)-one N C\\/
NH H NH Amide coupling according to general procedure |: - Amine:

W8 BB RS18piro[indole-3,4'-piperidin]-2(1H)-one (prepared astfeSERBYE/ 062985
herein 5 above) - Acid: 4-Chloro-IH-indole-2-carboxylic acid, ES-MS mle
(%): 458.3 (M+H'). Example 44 5-Bromo-1'- [

AmdeqIBPENEARLATING ndeho ) Bearebig fspiro [indole- 3,4'-piperidin ]- 10

- ARAE F IRk Dit B QN8 Lhhipenidie. CoUling ae corging dagenrendkd herein

aboﬁ)ygﬁ)cedure I: - Amine: 5-Bromo-spiro[indole-3,4'-piperidin]-2(1H)-one
prepared as described herein above) 15 - Acid:

- AgdchiBrerkanEthidplaideteboxehieoidlic acid, ES-MS m/e (%): 472.3

ES-fysHA: MO 2008(Q681485 PCT/EP2007/062985 -63 Example 45 {2- [
(5-Bromo-2-oxo-1,2-dihydro-1' H-spiro [in d ole-3,4'-piperidin ] -1'-yl)
carbonyl | - I H-in dol- | -yl} acet%g{g]rli}lsle 4

5-Bromo-1'-[{7-methyi-1H-indol-2-yl)carbonyl}spiro[indole-3,4"-piperidin]-2(1H )-one

Amide coupling according to general procedure I:

- Amine: 5-Bromo-spiro[indole-3,4"-piperidin]-2(1H)-one (prepared as described herein
above)

- Acid: 7-Methyl-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 438.4 {M+I1").

Example 43



10

15

HN Br O/N N Ir'N O _ 5 Amide coupling according to general
procedure I: - Amine: 5-Bromo-spiro[indole-3,4'-piperidin]-2(1H)-one
(prepared as described herein above) - Acid: ‘

W 09HGATethyl.-IH-indole-2-carboxylic acid (prepared herei®GEBRPI7/062985
ES-MS m/e (%): 463.3 (M+H+). 10 Egample 46
{2-[(5-Bromo-2-ox0-1,2-dihydro-1'H-spiro

5-fherieB; A doibdaramiBrindadtoisprbsn eieisol Mdakdol-4 -BipeidihdiiE)-one
HN/Br O\N N~"O N Cl Amide coupling according to general
procedure I: 15 - Amine: 5-Bromo-spiro[indole-3,4'-piperidin]-2(1H)-one
(prepared as described herein above) - Acid:  _

boxylic acfd (prepared herein
MO 720084068185

above), ES-MS m/e (%3.
PCT/EP2007/062985 -&
1'-[(5-Chloro-1H-indol-2-}
-2(1H)-one HNcl oaN

ysgiro [in do] e-3,4'-piperidin

Amide coupling according to general procedure I:

- Amine: 5-Bromo-spiro|indole-3,4"-piperidin}-2(1H)-one (prepared as described herein
above)

- Acid: 4-Chloro-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 458.3 (M+H").

Example 44
5-Bromo-1'-{(5-chloro-1-methyl-1H-indol-2-yi)carbonyl]spiro[indole-3,4'-piperidin}-
2{1H}-one

HN Br

Amide coupling according to general procedure I:

- Amine: 5-Bromo-spiro[indole-3,4"-piperidin]-2(1H}-one {prepared as described herein
above)

- Acid: 5-Chloro-1-methyl-1H-indole-2-carboxylic acid,

ES-MS m/e (%): 472.3 (M+H"),



HM O i 5 Amide coupling according to general procedure I: - Amine:

4-methyispiro [indole-3,4'-piperidin]-2(1. H) -one - Acid:

5-Chloro-1H-indole-2-carboxylic acid, ES-MS m/e (%): 394.4 (Mi-HT). WO
WOoOOB 86885 PCT/EP2007/062985 -65- Claims 1. A compdiidEgeepets2985

general formula (1) R9 RioR R11 X63Y R3R24 R\N R51/NO R6

R'wherein 5 X and Y are selected from the combinations of: Xis C=0,

and Y is 0, Xis CH2, and Y is 0, Jan@iedl Y is CH2, Xis NR', and Y is

(LrOBIOEIINRS- 8RR feH 2 ik Ynl8ole-3G - Bl &idRF 129 Brdnyl) - 1H-
hydrogen, Ci_6-alkyl, option,alclly lsub?tituted by CN or OH, or
indol-1-vljacetonitrile

HN Br

5  Amide coupling according to general procedure I:
- Amine: 5-Bromo-spiro[indole-3,4'-piperidin}-2(1H)-one (prepared as described herein
above)

- Acid: 1-Cyanomethyl-1H-indole-2-carboxylic acid (prepared herein below),
ES-MS m/e (%): 463.3 (M+H").

10 Example 46
{2-1{5-Bromo-2-ox0-1,2-dihydro-1"H-spiro[indole-3,4"-piperidin]-1"-yl)carbonyli-5-

chloro-1H-indol-1-yl}acetonitrile

N Br

Amide coupling according to general procedure I:

15 - Amine: 5-Bromo-spiro]indole-3,4"-piperidin]-2{1H)-one {prepared as described herein
above)
- Acid: 5-Chloro-1-cyanomethyl-1H-indole-2-carboxylic acid (prepared herein above),
ES-MS mi/e (%): 497.3 (M+H).



-(Ci 6-alkylene)-C(O)-NR'Rb; 15 R2 is hydrogen, C-6-alkyl, C1.6-alkoxy,
-(Cl-6-alkylene)-NRRd, -(Cl-6-alkylene)-C(O)W, 20 benzyl, optionally
subsitituted by one or more halo, halo-Cl_6-alkyl, Cl_6-alkyl, CI-6-alkoxy,
WRBEPSE%AIkoxy, nitro, or cyano, or phenyl, optionally subsififct&eP B Bia98s
or more halo, halo-C-6-alkyl, CI-6-alé4,- CI-6-alkoxy, halo-Cl.6-alkoxy,
nitro, or cyano; R' is hydrogen, halo, or CI-6-alkyl; WO 2008/068185
PCTIEEP2007/062985 -66- R4 is hydrogen, halo, Cl.6-alkyl,
halo-ClI-6-alkyl, 5 CI-6-alkoxy, halo-C16-alkoxy, or -O-C2-lo-alkenyl R5 is
hydrogen, halo, Cl-6-alkyl, or C| B-atkdxy7or R' and R5 are bound
rt%g%nfaraofﬁrmovagymﬁm CHFRROIN MRS A0 B 5 110)-one
CH2)a-O- whereinnis 1 or 2; R6 |s ydrogen, C-6- aIkyI optionally
substituted by CN or OH, -(C1.6- alkyl
-NR'RI, 15 -0-benzyl, optionally subsititytec
halo-Cl-6-alkyl, C-6-alkyl, Cl.65akoX)
nitro, halo, N

RRh - (C1-6-alkylene) -C(O)
, by one or more halo,
¥ halo-C1 6-alkoxy, nitro, or cyano,

HN

Amide coupling according to general procedure I:

- Amine: 4-methylspiro{indole-3,4"-piperidin]-2(1H)-one
- Acid: 5-Chloro-1H-indole-2-carboxylic acid ,

ES-MS m/e (%): 394.4 (M+H").



cyano, 20 C16-alkoxy, halo-Cl-6-alkoxy;, halo-Cl-6-alkyl,
-(C].6-alkyl.ene)-C(O)R phenyl, optionally subsitituted by halo,
halo-C1.6-alkyl, C16-alkyl, C1 6-alkoxy, 25 halo-Cl-6-alkoxy, nitro, or
WEANE ]88 3-alkylene)-Rm, wherein Rm is phenyl, a 5- to 6EMERHFEPH6293S
heteroaryl, 4- to 6- membered heterogyeloalkyl or 3 to 6-membered
cycloalkyl, each optionally substituted by one or more halo,
halo-Cl-6-alkyl, C1-6-alkyl, CI-6-aI§V4@§@—? halo-C16-alkoxy, nitro, or cyano;
30 or RS and R6 are bound together to form a ring with the benzo moiety,
wherein -RS-126- is -O-(CH2)"-C(0O)-, -C(0)-(CH2).-O-, or -O-(CH2)"-O-
L \WHEFSHRPISASY 2RI arBYEh Bt c-6-alkyl; WO 2008/068185
PCT/EP2007/062985 -67 Rfl Rs R10 and R" arg each independently
hydrogen, halo, Ci_6-alkyl, halo-C-6-alkyl, Ci_6-alkayy or

bxor R' and RR
! qfrm a five or six
groatoms selected 10

wherein
5 X and Y are selected from the combinations of:
Xis C=0,and Y is O,
Xis CHy, and Y is O,
X150, and Y is CH3,
Xis NR’, and Y is C=0,
0 X is NR’, and Y is CH,, or
X-Y 15 ~C=C- or -CH,CH,-;
R'is hydrogen,
Ci.¢-alkyl, optionally substituted by CN or OH, or
-{C;u@-alkylene)—C(O)—NR“Rb;
15 R’is hydrogen,
Cy-¢-alkyl,
Cr.¢-alkoxy,
-(Cy¢-alkylene) _NRRY,
-(Cy.¢-alkylene)-C{O)R,
20 benzyl, optionally subsitituted by one or more halo, halo-C.¢-alkyl, C;.¢-alkyl,
C;-¢-alkoxy, halo-C,.s-alkoxy, nitro, or cyano, or
phenyl, optionally subsitituted by one or more halo, halo-C;.¢-alkyl, C,.¢-alkyl,
Cy.g-alkoxy, halo-Cy.¢-alkoxy, nitro, or cyano;
R’ is hydrogen, halo, or Cy_¢-alkyl;
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-C(O)R', or -S(O)2Re 15 wherein Re is selected from the group of
hydrogen, CIl_6-alkyl, and phenyl, optionally substituted by one or more
halo, halo-Cl_6-alkyl, Cl-6-alkyl, Cl_6-alkoxy, halo-Cl,_6-alkoxy, nitro, or
WEVAREISH%Sr R® and Rd , or R9 and Rh together with the nitrB§&FT3WHIER?3S
they are bound form a five or six mefifbered heterocycle comprising one
, Or two heteroatoms selected from the group of nitrogen, oxygen and
Ryl e#eR" and Ra , or Rs and Rs together with the nitrogen to which
theyaiare bound form isoindole-l,3-dione; 25 R1 is selected from
hygrogaeir{l 1C1.6-a|ky|, Cl_6-alkoxy; or phenyl, optionally substituted by
one’sr more halo, halo-Cl_6-alkyl, Ci_6-alkyl, 30 Cl_6-alkoxy,
haleleiCesatkerky, nitro, or cyano; or a pharmaceutically acceptable salt
thereohiRexkhe compound of formula (1) according to claim 1, wherein WO
203%0%81_8 PCT/EP2007/062985 -68- Rlis hydrogen, C1.6-alkyl,
optidaiy stibeitutdd by CN or OH, or (CIS-alkylene)-C(O)-NRaRb,
whérein RalbenyR" are each independently hydrogen or C_6-alkyl. 5 3.

R? iEhe,AespRouRELofformmdla & @cearging. to claim 1 or 2, wherein R2is
hydrogen, Cis-alkyl, C|_6-alkoxy, 10 -(Cl.6-alkylene)-NR'Rd,
or R" and R” are bound together to form a ring with the Denzo moiety, wherein
R-R% s —Q-(CH;)y~O~ wherein n is 1 or 2;
R%is hydrogen,
Ci.¢-alkyl, optionally substituted by CN or OH,
-(Cy.¢-alkylene)-NRER",
-(Cy-alkylene)-C(O)-NR'R),
-O-benzyl, optionally subsitituted by one or more halo, halo-C;.s-alkyl, Cig-alkyl,
Cr.¢-alkoxy, halo-C.¢-alkoxy, nitro, or cyano,
nitro,
halo,
cyano,
Cy.s-alkoxy,
halo-Cj.¢-alkoxy;,
halo-C; ¢-alkyl,
—(C]_5—aikylene)—C(O)Rf,
phenyl, optionally subsitituted by halo, halo-C,.¢-alkyl, C, ¢-alkyl, Cy¢-alkoxy,
halo-Cj.-alkoxy, nitro, or cyano,
-(Cy-s-alkylene)-R™, wherein R™ is phenyl, a 5- to 6-membered heteroaryl, 4- to 6-
membered heterocycloalkyl or 3 to 6-membered cycloalkyl,
each optionally substituted by one or more halo, halo-Cy.¢-alkyl,
Cre-alkyl, C;.¢-alkoxy, halo-C.s-alkoxy, nitro, or ¢yano;
or R’ and R® are bound together to form a ring with the benzo moiety, wherein
R’-R®- i ~O-(CHz)p~C(O)—,
-C(O)-{CH,),-O-, or
—0-(CH)n—O— whereinnis 1 or 2;
R”is hydrogen or C;s-alkyl;
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wherein R™ and Rd are each independently hydrogen, -C(O)Re, or
-S(0)21e wherein Re is selected from the group of 15 hydrogen,
C_6-alkyl, or phenyl, optionally substituted by one or more halo,
WHAs9e¥Hikyl, CI_6-alkyl, C,6-alkoxy, halo-Cl.6- alkoxy, nitff BERJHK$62985
or 20 R" and Rd together with the niti®gen to which they are bound form
¢ ispingdole-1,3-dione, -(Cl.6-alkylene)-C(O)RE, wherein Rf is selected from

R Rydfogand B5 ecamkyndspendiesis sk panalepGomatisyb ey

ong,Qrditore bala hatoSké=plkyl, CIS-alkyl, CIS-alkoxy, halo-ClI-6-alkoxy,
= Qtrg; or cyano; benzyl, optionally subsitituted by halo, halo-Cl-6-alkyl,

K %IS(Ri ﬁ?ﬁc }QC%%e-gﬁgoi??é%eE% 8-@516-a|koxy, nitro, or cyano, or phenyl,
optisHalysubsitituted by halo, halo-Cl.6-alkyl, CIS-alkyl, Cl.6-alkoxy, halo
-Cgalkoxy, nitro, or cyano. 4. The compound of formula (1) according to
any, one (ﬁ]i(ilaing tQ:3, wherein 35 R2 is hydrogen, Cl-6-alkyl or

" BhfkOXY. WO /068185 PCTIEP20071062985 -69 5. The
compouskufifidRimuiad ) paccording dpeadsndné phogimer Cia-4llwherein

R3 isphydiogen,oxhale Rﬁ@géﬁb& GRM I&?@H@QQJQ HRWR & tﬁ%?%‘}g DG AQIm a

one of claims 1 to 5, wherein R6is hydrogen, Cl.6-alkyl, ogtionally
substitUt&8 w@ﬂngpkﬁg?d heterocycle comprising one ortwo heteroatoms selected
from the group of nitrogen, oxvgen and sulfur;

RS, RY, R® and R® are each independently

hydrogen,
Ci¢-alkyl,
-C(O)R, or -S(O)R°
wherein R° is selected from the group of
hydrogen,
Cig-alkyl, and
phenyl, optionally substituted by one or more halo, halo-C;.¢-alkyl,
Crs-alkyl, Ci.6-alkoxy, halo-C; s-alkoxy, nitro, or cyano;
or R and R?, or R® and R® together with the nitrogen to which they are bound form
a five or six membered heterocycle comprising one or two hetercatoms selected
from the group of nitrogen, oxygen and sulfur;
or R®and RY, or R¥ and R" together with the nitrogen to which they are bound form
isoindole-1,3-dione;
R is selected from
hydrogen,
Cre-alkyl,
Ci-s-alkoxy; or
phenyl, optionally substituted by one or more halo, halo-C; ¢-alkyl, C; ¢-alkyl,
Ci.s-alkoxy, halo-Ci-alkoxy, nitro, or cyano;

or a pharmaceutically acceptable salt thereof.

2. The compound of formula (I) according to claim 1, wherein
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35

-(C16-alkylene)-NRSRh wherein Rl and Rh are each independently
selected from hydrogen, or 10 C1-6-alkyl; or wherein R5 and R" together
with the nitrogen to which they are bound form a five or six membered

WRRHIFHERE comprising one or two heteroatoms selected frdih & Y3 (H52985

of nitrogen, oxygen and sulfur; -(C1:8&kkylene)-C(O)-NR'R1 15 wherein
, R"and R are each independently hydrogen; Cl-6-alkyl;
R iy Aiy8rageitene)-NRKR1: wherein Rk and R1 are each independently
hydragéhybropilebatiikylib2BoedRhafity B OFetrer with the nitrogen to

Wh_i(.‘(li][ _téh_%ngg e@g&@ formea five or six membered heterocycle

comprising one or two eteroatoms selected from the group of nitrogen,
oxygen BherduiRirindhergyrcspuorianssubsiitdtegeybheotlibre halo,
halo-C15-allcyl, Cl.6-alkyl, C-1.6-alkoxy, halo-C1 6-alkoxy, nitro, or

5 R R s B VR & Bbred from the
R* igrbugrogydrogen; C1-6-alkyl; 35 Cl.6-alkoxy; or WO 2008/068185
P(‘@nggg,quoeszg% -70 phenyl, optionally substituted by one or more
ha(lg,_?glg%ﬁl&alkyl,
-(Cy.¢-alkylene) -NRRY,
wherein R and R” are each independently
hydrogen,
~C{OIRS, or -S{O)},R"
wherein R® is selected from the group of
hydrogen,
Ci.¢-alkyl, or
phenyl, optionally substituted by one or more halo,
halo-C¢-alkyl, Ci¢-alkyl, C;s-alkoxy, halo-Ci.6-
alkoxy, nitro, or cyano, or
R® and R? together with the nitrogen to which they are bound form
isoindole-1,3-dione,
-(Cy.-alkylene)-C(O)R],
wherein R is selected from
hydrogen,
Cy.¢-alkyl,
Cie-alkoxy, or
phenyl, optionally substituted by one or more halo, halo-C;_¢-alkyl,
Cy.¢-alkyl, Cy.¢-alkoxy, halo-C,.¢-alkoxy, nitro, or cyano;
benzyl, optionally subsitituted by halo, halo-C, ¢-alkyl, Cy ¢-alkyl, Cy.¢-alkoxy,
halo-Cy.¢-alkoxy, nitro, or cyano, or
phenyl, optionally subsitituted by halo, halo-Ci.¢-alkyl, C,.¢-alkyl, C, ¢-alkoxy,

halo-C;.¢-alkoxy, nitro, or cyano.

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

R? s hvdrogen, Cs-alkyl or Ci¢-alkoxy.
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C1_6-alkyl, Cl-6-alkoxy, halo-Cl-6-alkoxy, nitro, or cyano, phenyl,
optionally subsitituted by one or more halo, halo-Cl-6-alkyl, Ci_6-alkyl,
C1.6-alkoxy, halo-Cl-6-alkoxy, nitro, or cyano; 5 -(C1-3-alkylene)-R,

- W HSESISs phenyl, a 5- to 6-membered heteroaryl, 4- to 6 PRTERIBREH6298S
heterocycl.oallcyl or 3 to 6-membered&ycloalkyl, each optionally
substituted by one or more halo, halo-C_6-alkyl, C1.6-alkyl, Cl-6-alkoxy,
halo-Ci_6-alkoxy, nitro, or cyano. to 7. The compound of formula (I)

5. actaedisgpoanyareroftiaimsdtodnyhersinRefshydsagen, Ghbealkyl,
R3 ]g%ti%qjlé{ls&k?%iéuted by CN or OR, -(C1-6-alkylene)-NRFRb, wherein Rs
nd RAare each’independently selected from hydrogen, or 15 C1-6-alkyl,

or wherein R' and Rh together with the nitrogen to which they are bound

6. formadivepaibermembeied) helsramycls SOMPEING QAR PEIWOWherein
RS h%tl%r_gatoms selected from the group of nitrogen and oxygen,

‘ i-S( - 9§ﬁ3§7lene)-C(O)-NR'Rl, 20 wherein R' and Rl are each
indapenikigndytibydip gelstiGledtal ki, or @H6-alkylene) - NRRR1, wherein
Rk@%@k@i@%@migdependently hydrogen or Cl_6-alkyl; 25 or R" and
R3 together with the nitrogen to which they are bound form a five or six

membelEKEtdtotR dBRiBARINYG Ba b e RetkibE ey dengere 8" from

the group of aitregen;and oxygen. 8. The cor_npo_und of formula (1) _
accordlgg M%{’ﬁ %%19& ﬁla{l 5%&6%&%? Eﬁ{po?f(é% téquv iéﬁ)tgjg? 8% I@o@r‘;c? form

The compound of formula (I)"according to any 6ne of claims

wherein Xis TS ahteThawd 0868 185 PESTTE PRORTAOERg g aloms

71 selected from the group of nitrogen, oxygen and sulfur;
-{Cre-alkylene)-C(O)-NR'R!
wherein R' and R are each independently
hydrogen;
Cis-alkyl; _
| -(Cj¢-alkylene) -NRkRI;
wherein R* and R are each independently hydrogen or C;¢-alkyl;
or R' and R together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two heteroatoms selected
from the group of nitrogen, oxygen and sulfur;
-O-benzyl, optionally subsitituted by one or more halo, halo-C;¢-alkyl, C;.¢-alkyl,
C-16-alkoxy, halo-C,s-alkoxy, nitro, or cyano;
nitro;
halo;
cyano;
Cr.¢-alkoxy;
halo-C;.¢-alkoxy;
halo-Cj-alkyl;
-(Cy¢-alkylene)-C{O)RS;
wherein R’ is selected from the group of
hydrogen;
Cig-alkyl;
Cis-alkoxy; or



<

10. The compound of formula (1) according to any one of claims | to 7,
wherein X is 0 andYisCH2. 11. The compound. of formula (1), which is
selected from the group consisting of 5

WO [(3-0x0-I'H,3H-spiro[2-benzofuran-1,4'-piperidin] ISR H3S
1H-indol- 7-yl}acetonitrile, 2-{5-chlor@®- [(3-ox0-1'H,3H- splro
[2- benzofuran 1,4- plperldln] -I'-yl).carbanyl] - IH- indol-l-yl } -N,
N-dimethyladdtelihiR® 12 tEYH Rt e essolty s
[2-benzofu ran-1,45pHaddin]; -3abrey LkID-C (5-Ehtong Hlitrbindal:2:y))
carhomyll; §’( siluer &Jﬂsﬁﬂﬁ%&g%ﬂé%@meﬂhﬁmﬁgﬂdﬂ] BANe, -l

[5:chlord-2-(1'H,3H-spiro [2-behzofuran-1,4'-piperidin] B ~ylcarbonyl)
-1H-ind6l- ?ﬂgld])@cétdnﬂﬁla eﬁk@& chitzrm&-cyanoa

r |n 1H- |nd carbon 5
spk%[ljﬁtg(& rél_grl]zal er i né}k%ld ah- to %%ere(?g ’}ll)oaryl ;ILI to 6-
1-5- Chmmb@@dm@H@”@Fﬁkb@ﬂbm@mﬁimb@@bcmﬂkyiylcarbonyl) 1H

-indol-7-yl]- Na%%ﬂ@%ﬁ%ﬂ?@ﬁ@ﬂ@@ﬁ dnelor more halo, halo Cs-alkyl,
[5-chloro-7-(morpholin-4- ylmethyl) 1H ndol-2- ylgf carbonyl {-3H- Splro [2-

benzofuran-1,4"-plpetiatid] 20 & T’@SE Rioes RHHe 1R RAFBERY]
-3H-spiro [2-benzofuran-1,4'-piperidine], 2- [ 5-chloro-2-(1' H,3 H-spiro |

2-
. R AU D e R e
R® léd?b THBH spiro [2-benzofuran-1,4'-piperidine], 1'-({ 5-chloro-7-

[(Acmeﬁhwlowamhisyamat&w by LN-oadwi2-yl}carbonyl)-3H-spiro [2- 25
ofu %@ dlne] 1'- [ (4-bromo-3-methoxy-1 H-indol-2-yl)

n-1
car ﬁ( éﬁ gplro ~benzofuran-1,4'"- piperidine], 1'- [ (3, 7-dimethyl-1
H- .ndo|vzhyr)el@alilﬁ@n§vl}%mma[ch-tséqz@mdmmesalepngfmm]hydrogena or

1-[(3,64F; tg’JQﬂ%Ih)ﬁk%g}g&| -2-yl)carbonyl]spiro[1-benzofuran-3,4'-piperidin
e], and 30

{2-{(5-bromo'3 bR e T et D IBRI RIS LB e
yl]-5- chloro- | H-indelxlrylelsetohitriteo 2l prypessfonths predatatiorioofs
compounds of forgula 3y ass NG Ip 18ifdeen and oxygen,
—(C].G—aikylene)~C(O)~NR5R3,
wherein R and R are each independently
hydrogen,
Cy.g-alkyl,
-(Cl-ﬁ-aikylene)—NRkR},
wherein R* and R' are each independently hydrogen or C¢-alkyl;
or R' and R’ together with the nitrogen to which they are bound form a five or
six membered heterocycle comprising one or two heteroatoms selected

from the group of nitrogen and oxygen.

8.  The compound of formula (I) according to any one of claims 1 to 7, wherein X is
C=0and Y is O.

9.  The compound of formula (I} according to any one of claims 1 to 7, wherein X is
CH,andYis O.
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comprising the step of reacting a compound of formula (I1): -72- R 3 Rz R4
OH R51N O R6 R Il with an amine of the formula1 R9 R1I0'RR" XY

N H (1) to obtain a compound of formula (I), wherein R' to R6, R8 to R", X
W AR5 3s defined in 5 claim 1. 13. A process for the prepafafibi 562983

compounds of formula (I) according t6 claim 1, comprising the step of
reacting a compound of formula (I-1) R9 RioRB R11 X1 Y RR2R\N
10- Rg ¢ 6%*%(1%)?&%%%&%@%{? RIS ARGIA RaHEE ko gt herein Xis O
andcompbiind of general formula (1), wherein R'to R6, R8 to R", X and Y are
as defined in claim 1 with the proviso that R' is not H. 14. A compound of

formula (1) obtainable by a process according to any one of claims 12 and
11. 13The compound of formula (1), which is selected from the group consisting of

{5-chloro-2-1(3-ox0-1'H,3H-spiro| 2-benzofuran-1,4'-piperidin]-1°-yl}carbonyl ] - 1 H-indol-
7-yl}acetonitrile, ' '
2-{5-chloro-2-[(3-ox0-1'H,3H-spiro[2-benzofuran-1,4"-piperidin]-1'-yl)carbonyl |- 1H-
indol-1-y1}-N,N-dimethylacetamide,
1'-[{5-chloro-1H-indol-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4"-piperidin]-3-one,
1'-[(5-chloro-1H-indol-2-yl)carbonyl] -5-fluore-3H-spiro| 2-benzofuran-1,4"-piperidin}-3-
one, '
[5-chloro-2-{1'H,3H-spiro[2-benzofuran-1,4'-piperidin}-1'-ylcarbonyl)-1H-indol-7-
yllacetonitrile,

1'-({5-chloro-7-[2-(4-methylpiperazin-1-yl)-2-oxoethyl}- 1 H-indol-2-yl}carbonyl }-3H-
spiro[2-benzofuran-1,4'-piperidine],
1-[5-chloro-2-(1'H,3H-spiro(2-benzofuran-1,4"-piperidin}{-1'-ylcarbonyl)-1H-indol-7-y1 |-
N,N-dimethylmethanamine,

1'-{[5-chloro-7-{morpholin-4-ylmethyl)- 1 H-indol-2-yl ] carbonyl}-3H-spiro[ 2-
benzofuran-1,4'-piperidine],

1'-[(5-chlore-1H-indol-2-vl)carbonyl]-3H-spiro [ 2-benzofuran-1,4'-piperidine],
2-[3-chloro-2-(1'H,3H-spiro{ 2-benzofuran- 1,4"-piperidin]-1'-ylcarbonyl)- 1 H-indol-7-vi] -
N-[2-(dimethylamino)ethyl]acetamide,

I'-[(5-fluoro-1H-indol-2-yl)carbonyl]-3H-spiro {Q—benzofuran— 1,4’-piperidine],
1'-{{5-chloro-7-{(4-methylpiperazin-1-yl)methyl|-1H-indol-2-yl}carbonyl)-3H-spiro | 2-
benzofuran-1,4"-piperidine],
1'-[(4-bromo-3-methoxy-1H-indol-2-yl)carbonyl]-3H-spiro[2-benzofuran-1,4'-
piperidine],

1'-{(3,7-dimethyl-1H-indol-2-yl)carbonyl]spiro[ 1-benzofuran-3,4'-piperidine],
1'-[(3,6,7-trimethyl- 1H-indol-2-yl)carbonyl]spiro| 1 -benzofuran-3,4"-piperidine}, and
{2-](5-bromo-2-oxo0-1,2-dihydro-1"H-spiro[indole-3,4"-piperidin}-1'-yl) carbonyl } -5-
chloro~1H-indol-1-yl}acetonitrile.

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

comprising the step of reacting a compound of formula (I1):
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15 WO 2008/068185 PCT/EP2007/062985 - 73 15. A compound of
formula (I) according to any one of claims 1 to 11 for a use in the
prevention or treatment of dysmenorrhea, hypertension, chronic heart
failure, inappropriate secretion of vasopressin, liver cirrhosis, nephrotic
syndrome, obsessive compulsive tfisorder, anxiety and depressive
disorders. 5 16. A pharmaceutical composition comprising a compound of
formula (1) according to any oRé of claims 1to 1.1. 17. A pharmaceutical

composition according g;gclai 16, wi ereiné;[_hs useful 10 against
dysmenorrhea, hypertensiofy, chig icNgear flure, inappropriate secretion
of vasopressin, liver cirrhos phrotiC s{ndrome, obsessive compulsive
disorder, anxiety and depfessive disrders18. Use of a compound of
formula (1) according to any oge of claims 1 to i | for 15 the preparation of
a medicament. 19. Use according to claim {8, wherein the medicament is
useful against dysmenorrhea, hypertension, chronic heart failure,

with 2fh aFe pHENeT8EB AN of vasopressin, liver cirrhosis, nephrotic
syndrome, obsessive compulsive,gisorder, anxiety and depressive 20
disorders.

Rm R
11
R x
Y
N
(1)

to obtain a compound of formula (I), wherein R' to R®, R® to R, X and Y are as defined in

claim 1.

"13. A process for the preparation of compounds of formula (I} according fo claim 1,

comprising the step of reacting a compound of formula (I-1)

(I-1)
with an electrophile of formula R'-hal, to give a compound of general formula (I), wherein
R’ to R%, R¥to R*", X and Y are as defined in claim 1 with the proviso that R' is not H.

14. A compound of formula (1) obtainable by a process according to any one of claims 12

and 13.
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15. A compound of formula (I} according to any one of claims 1 to 11 for a use in
the prevention or treatment of dysmenorrhea, hypertension, chronic heart failure,
inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome, obsessive

compulsive disorder, anxiety and depressive disorders.

16. A pharmaceutical composition comprising a compound of formula {I)
according to any one of claims 1 to 11.

17. A pharmaceutical composition according to claim 16, wherein it is useful
against dysmenorrhes, hypertension, chronic heart failure, inappropriate secretion of
vasopressin, liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety

and depressive disorders.

18. Use of a compound of formula (I} according to any one of claims 1 to 11 for

the preparation of a medicament.

19, Use according to claim 18, wherein the medicament is useful against
dysmenorrhea, hypertension, chronic heart failure, inappropriate secretion of vasopressin,
liver cirrhosis, nephrotic syndrome, obsessive compulsive disorder, anxiety and depressive

disorders.



