WO 20081080844 PCT/EP20071064183 AZASPIRO DERIVATIVES The
present invention is concerned with novel indol-3-yl-carbonyl-
azaspiropiperidine derivatives as Via receptor antagonists, their

Wehahafistidte, pharmaceutical compositions containing the mPATERSI7 16 €: 83
as medicaments. The active compounds of the present invention are
useful in the prevention and/or treatment of 5 anxiety and depressive
disorders and other diseases. In particular, the present invention is
concerned with compounds of the general formula (I) U-V RO Now 4
zv¥ X R2 RSN R6 R wherein 10U is O, and Vis CH,, or Uis 0, and V
is C=0, or UisCH2,and Vi ngsﬁfRB Méﬁr@k‘n@'ﬂs’ or U-Vis
-CH2-CH,-, or 15 U is CH2, ; or ,and Vis NR', or
UisC=0 and V is 0; one or two of the varlables W, X, Y and Z are nitrogen,
the remaipmgembﬂeﬁbéimgrﬁﬁﬁedmm ityv20i @id23atkylroptiginally

WAtR i Q1O 1 sGHE-hRlQRN WA G s@g kel ’ma(rglwau)@ R-,
VYO 20 8/08 844 PCT/EP2007/0641 3 2 eln R’ and R" are
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4c’)mpounds ofy the present invention are useful in the pre‘v entlon and/or treatment of

anxiety and depressive disorders and other diseases.

n

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

formula {1}

wherein
10 Uis O, and V is CH,, or
Uis O, and V is C=0, or
Uis CH,, and Vis O, or
U-Vis ~CH=CH-, or
U-V is =CH;,-CH;-, or
15 U is CH,, Vis NR'; or
Uis C=0, and Vis NR’, or
Uis C=0 and Vis O;
one or two of the variables W, X, Y and Z are nitrogen, the remaining variables being CR%
R'is H,
20 Cy.iz-alkyl, optionally substituted with CN, or OH,
Ci-s-haloalkyl,
C-1p-alkenyi,
{CRRY) R,
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wherein R" is phenyl, 5- to 6-membered heteroaryl, 3- to 7-membered
heterocycloalkyl 5 or 3 to 7-membered cyloallcyl, which are optionally
substituted with one or more A, -NRhRe, wherein Rh and R™ are each

Wihdlopepantly hydrogen, hydroxy, 10 Ci_6-alkyl, -S(O)2-Ce@-aiksl)Bec4183

-C(0)- Ci_6-alkyl, -(CR™R™)"-C(O)Rd, wherein R" and R" are
independently from each other H, methyl, or ethyl; 15 wherein n is from O
to 4; whereih&eisR'Gh6 Rikoxy ddNRORE VifveraincR o drd IRErateygastethyl;

independeu,lilllyéI_é]}gqltlolg%ng%1 gléﬁ-alkyl, or -(C2_6-alkylene)-NRrRh;
0%

wherein R~ and Rh are each independently hydrogen, Cl-6-alkyl,
or-C(0)O-ch @kt ibhenyl, 5- to 6-membered heteroaryl, 3- to

7-membered hejeragycioadkyinindtecd emvaeysd-coalyh B dhishdiecloalkyl
optionally substituted with one or more A llg—é{?qu)z-phenyl, wherein phenyl

is optionally substituted with bnﬁg%rerrﬁaorg 'C_6-haloalkyl, Cn-6-alkyl,

C-6-alkoxy, Ci_6-haloalkoxyhigitiare lepdicoyylpsubyanoed S(OQ) 2reiobradky A,
30 -S(0)2N(Ci 6:alley)2vheHR)ZNHIGOralIYDi A Hle i 6-alkyl,
Ci-6-haloalkyl, C_6-hydroxyalkyl, Ci_6-cyanoalkyl, Ci-6-alkoxy,
Ci-6-haloalkoxy, -S((%bqﬁ(gﬁ%-alkyl, nitro, hydroxy, cyano,
-(Ci_(,-alkylene)-O-Chghatkyl, -(Ci_6-alkylene)-O-Ci_6-haloalkyl, 35
-(C-6-a|l!l<ylene)-0R"‘,ngéggggi_?-%lkyl, -C(O)Ci_'6-':sllkyl, -C(O)OR™,
-C(O)R™, -C(O)NR RJS-(O()g)(%IM\IEIEfE’ ;)(rCHZ)X NR'R",
1-6 ¥iy
-C(O}- Cyg-alkyl,
-(CRYR™),-C(O)RY,
wherein R™ and RY are independently from each other H, methyl, or ethyl;
wherein n is from 0 to 4;
wherein R is
Ci.¢-alkoxy,
NR°R’, wherein R and R are each independently
hydrogen,
Cys-alkyl, or
-{Ca.s-alkylene)-NRER"; wherein R® and R" are each independently
hydrogen, Cy.s-alkyl, or —-C({O)O-C¢-alkyl,
phenyl, 5- to 6-membered heteroaryl, 3- to 7-membered heterocycloatkyl
or 3 to 7-membered cyloalkyi,
which are optionally substituted with one or more A,
-5(O)2-phenyl, wherein phenyl is optionally substituted with one or more halo,
Ci.¢-haloalkyl, C;.6-atkyl, Cis-alkoxy, C,s-haloalkoxy, nitro, hydroxy or
cyano;
-5(0},-C¢-alkyl,
—S(O)gN(CM-aikyl)g,
-S(0);NH(C,.¢-alkyl);

Ais halo, Cis-alkyl, Cis-haloalkyl, Ci.s-hydroxyalkyl, Cis-cyanoalkyl, C,.-alkoxy,
Cis-haloalkoxy, -5(0)¢.2Cy.6-alkyl, nitro, hydroxy, cvano,
-{Cr.s-alkylene}-O-Cy-alkyl, -(Cyg-alkylene}-0-C,.4-haloalkyl,
-(Crs-alkylene}-OR™, -C(Q)OC,¢-alkyl, -C{O)C,4-alkyl, -C(O)OR™,
-C{O)R™, -C{O)NR'R”, -S(O);NR'R”, -(CH,)-NR’R”,



WO 2008/080844 PCT/EP2007/064183 -3 -(CH2)x NR'C(O)-Ci-6-alkyl,

-(CH2)x NR'S(0)2-Cl-6-alkyl, -(CH2) Cs-6-cycloalkyl, -(CH2)x R">

wherein x is from 0 to 4, R' and R" are each independently H or C16-alkyl,
WOrRBIR#REIR" together with the nitrogen to which they are bauamd:fanay/as4333

or 6-membered heterocycle comprising_one or two heteroatoms selected

from N, O or S, and R™ is phenyl or 5- to 6-membered heteroaryl,

optionally sgOstijutse Wit ) ane;-1uel, O((Ihrﬁgﬂqal’@(@hjzﬁhia@q(}m;l,

C1-6-alkyl, pr.C1-6-alkox 22 is hydragen, Q-h alkyl, -C(O)R",

bR R e

wherein R is _'B-zi’[ﬁyﬁ, _ membéred heterocycloalkyl, optionally

substituted with Gh&civ® 6iPEtAreetCi-6-alkyl, -C(O)O-Ci-6-alkyl,

Pycrogen, i bpllol (G2 Eratre N iheraly Bl an R are each
ydrogen, Ci_6:ag -(C2.6-atkylene)-NR'R; wherejn Rl and R' are eac

independently 20 ﬁggr%gé?ﬁe&‘ é%/ﬁ%rn%f@@fv iR pogindgorm a

R6 are each independenthpfhipdriogernchdto;@mb-alkyl iado-+€ Heatkytoms

Ci-6-alkoxy or halp £k @-alkaxy; ot R’ glad R6 together with the indole ring

to which they are attached form a 6 membered heterc%%/cle which is

optionally substitutetiRURRA &S dut SEIeHRET SropR s ety Bibiipied with
Or Cl-6-alkyl; Rbis,hydragehror ilcb@lighaRa g hgdragien, hiado,raibhy,
@q@%&&,ﬁ or OCF3; or a pharmaceutically acceptable salt thereof.

30 The compounds of formula (1) can be manufactured by the methods
given%@ﬂﬁ%}’by the methods given in the examples or by analogous
methedsOApprapriate k@action conditions for the individual reaction steps

are known(]tio a person skilled in the art. Starting materials are either

e d Ci’ N
commercially available or can be prepared by methods
3 to 7-membered heterocycloalkyl, optionally substituted with one, two or

15 three Ci-alkyl, -C{O)O-Cy6-alkyl, or -S(0);-Cy.g-alkyl,
NRRY, wherein R and R* are each independently

i)

10

hydrogen,
Cig-alkyl,
-{Cy.s-alkylene)-NR'R”; wherein R' and R™ are each independently
20 hydrogen, Cre-alkyl, or -C(O)0-Cy¢-alkyl;
12, RY, R®, R® are each independently hydrogen, halo, C,.s-alkyl, halo- C; ¢-alkyl,
Ci.s-alkoxy or halo-C;.¢-alkoxy;
or R' and R® together with the indole ring to which they are attached form a 6 membered
heterocycle which is optionally substituted with residues selected from =0,
25 C{O)O-Cys-alkyl or Cyg-alkyl;
R’ is hydrogen or Cy.s-alkyl;
RY is hydrogen, halo, methyl, methoxy, CF;, or OCF3;

or a pharmaceutically acceptable salt thereof.

30 The compounds of formula (I) can be manufactured by the methods given below, by
the methods given in the examples or by analogous methods. Appropriate reaction
conditions for the individual reaction steps are known to a person skilled in the art.
Starting materials are either commercially available or can be prepared by methods
analogous to the methods given below, by methods described in references cited in the text

35 orin the examples, or by methods known in the art.
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analogous to the methods given below, by methods described in
references cited in the text 35 or in the examples, or by methods known in
the art. WO 2008/080844 PCT/EP2007/064183 -4 The compounds of

Wibenteks {8} possess pharmaceutical activity, in particular theyamer2007/064183

modulators of V la receptor activity. More;particular, the compounds are
antagonists of the Via receptor. Vasopressin is a 9 amino acid peptide

mainlyrpseduged ks ﬁﬁﬁ(ﬁ&ﬁﬁlﬁﬁ@l@ﬂ%ﬂ@%ﬁpﬂ@ﬁmtﬂfdﬂ%&mﬁ)thﬂ'ﬁifﬁh&hr they are
TIea YBSORFessIn.Les &Et%v w@ctﬁatb%h% a5 h&in f;tt Inpaganists of the

coupled receptors, are known. receptor is expr sse fain
INEF FegEERar smooth muscle, Iung uterus and testis, the VIb or V3

recepiarls FARIE %Saeg N 5 agﬁa’%&%ﬂ% Bl%‘a‘ r%@ucedtg'f“ tV2 e dP ictlar

expressed In the kidney where ulates W ter excretfon ah ates

iecHE G BRdES BRSO FeSSRP O hBserpepHEPy! oag@mésém class I G-
peiseas @neuiobapraseanchsimuiates veaﬁ%gﬂﬁtrgféi@mesa@m@gﬁmlmswer,

ansc{i’u ntldél]ge iS. Lnsctlhe b;%‘:’r"rﬁ%?ﬁ? SSSAQa s Q}%rc[gmm%ulaltsorxanedssgd i th
efevated in the amygdala durifg stress { Ebner, {8k T A ¢

@@@@ndmys\}mdmiwg\mgg@mﬁwasoﬁre@gﬁd felduddduith mithe it regulates

Inyedalaio Meduiale stess-aaRiNgreriedissin falsre &t | Neurosci
15(2): 384-8). The Vla receptor is extensively expressed 15 in the brain

and pﬁlrtégy rll%h llmfgslg aregsallsi .!ullgg yg% g{m}(&’]d()alj}?lﬂ!r?ge'ir (i Stl f@S V OCOIlStHCHOI’},
hippocampus are aylng an important role’in the regu}a%L a’rS
ah%wqwdé@ad\madm@@k-bmhﬁ@wé gmwrwmr@mmneamméulami and is

e&h@t\éwmrﬂhmaqﬂlb@amaaem@@a@sgelgma fight: daw (eﬁmmi} Frorced

i ,etal. (2003). Profo nd Impal entlnS nition and
B B e S ReCE B toving
KingekiositrMids " INelrdas eyaidphias tatolDyy ), TEhecdpwniegutatiorlpkxpressed
theny iﬁaﬁ‘ﬁ%‘?ﬂt‘;’%ﬁr{f&“& paisense qigonkcigatde i U?!%E“f%‘fk%’é‘l t&}stﬁﬁpm

also causes a feduction in anxious behavior ( Landgraf, R.,

EBRBERGEs, sk ﬁeg@symwvggwéggrﬁ%eéﬁwawﬁggﬁ% anxiety. Indeed V1a
éhgddemxymmiedtmie amalsepiurin rzeﬂma,sbvampieﬁaﬁfb ingdi ﬂ@,zSQﬁ{bah field and
S s es, an ty. rin rats.” Requl Pept .
D B P BB R i

Bﬁ‘é?ﬁ@Bf’v&éié&%@ﬁHQﬁ e ST by Bataamgr r@g\ﬁi‘éﬂﬁ@%ﬁé’d bREsspier

anddeartvate. INthe seltanpHachnusieys (Vicheedul Sioandt Me MOligepror
(Jl 999 Endo enou K %sc? ressin modulates the cardlovasc

R A R

respbnses oexérmse
kehdigedd thd gohtRacRonaostbargsulat anid88 miEclesoand hroniptor antisense

itubitienyal the Ve 30" %ﬁiﬁ&még\@még@gmg RAMEIE Sihation
ocardl clllnfarcted rat

111‘{165, and anxiety-relate Cthl{)I‘ in rats.” Regul Pept 59(2): 229-39).

The Vla receptor is also mediating the cardiovascular effects of vasopressin in the
brain by centrally regulating blood pressure and heart rate in the solitary tract nucleus
{Michelini, L. C. and M. Morris (1999). "Endogenous vasopressin modulates the
cardiovascular responses to exercise.” Ann N Y Acad Sci 897: 198-211). In the periphery it

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




Kerckhoven, R., I. Lankhuizen, et al. (2002). "Chronic vasopressin V(IA)
but not V(2) receptor antagonism prevents heart failure in chronically
- infarcted rats.” Eur T Pharmacol 449(1-2):135-41). Itis therefore an
object of the embodiments disclosed herein to provide compounds which
act as Via receptor modulators, and in_particular as VI a receptor
antagonists. Such antagonists are useful as therapeutics in the conditions
of dysmenarhea Jheestensianoshranichesttd ailurei0 BRRRIORTBISuNds which act as
secretion of vasopressin, liver cirrhosis, nephrotic syndrome, obsessive
Vaempipisiviecdisatrtie rnd iix sty et detemskrod meieiss Thehpatarys
arthgligatienen anithaagarcie tha discleumeraratbateatnant-0tanxiehnand, cart
fa__gglpressive disorders. In accordance .vvi_tE a first aspect, there is provided a
oMot T he Geheral Pormuia (U7 R PFRRAERE U
otseSiarm sl Aimrderisiiemand iS=pre@ivorikbide@Hh e riadindications
rMedardGHRE e Rl ddaY 4 iHd2s ' N JSNR7; or U is
: W{éhz}(é)% and Vis NR', 0%%/% t(%—%%g%g%/a}g%ge& r t%/f/]\é}eo 1%-]édé?;%iriables '
W, X, Y and Z are nitrogen, the remaining variables being CRF; R'is H,
C, -Uunplkybr@ptionaly sufpsiiiededhwriths Gilyiasd@kbmbdusdnaloalidteral formula (1
CZ-u-alkenyl, -(CR'R")m Ra, wherein R' and R" are independently from
each other H, méthyl, or ethyl; wherein m is from 0 to 4; wherein Ra is
-5a- phenyl, 5- to 6-membered heteroaryl, 3- to 7-membered
heterocycloalkyl L=V,

7
Z::Y/X

wherein
Uis O, and Vis CHy 01
Uis O, and Vis C=0, or
Uis CHy, and Vis O, or
U-V 15 ~CH=CH-, or
U-V 1s <CH~CH;-, 01
Uis CHs, VisNR'; or
UisC=0,2nd VisNR', or
UsC=0mmdVisO;
one or Two of the variables W, X, Y and Z are nitrogen, the remaining variables being CRY;
R'is H, | |
Cl“unalkyl, optionally substituted with CN, or OH,
Cs-s-haloalkyi, '
Ca-1z-alkenyl,
~(CRR™)-R,
wherein R and R* are independently from each other H, methyl, or ethyl;
wherein m is from 0 1o 4;

wheren R 15



or 3 to 7-membered cyloallcyl, which are optionally substituted with one or
more A, -NRbR, wherein Rb and R™ are each independently hydrogen,
hydroxy, C3-6-alkyl, -S(O)z-Cs-6-alkyk,or -C(O)- Cs-6-alkyl, -(CR
e)n-C(O)Rd, wherein R"™ and R™ are independently from each other H,
methyl, or ethyl; wherein n is from O to 4; wherein Rd is Cs-6-alkoxy,
NR'R’, whereipiRna s Rlsatesaeteihdependenty ihyciogevereSitaltyycloaliyl
or -(G.6-alkylene)-NRSRDb;, wherein Rs and are each independently
hydrogen, C1-6-alkf/)f 6&3&8}8@%‘%5&?, phenyl, 5- to 6-membered
heteroaryl, 3- to 7-memb¥REEREPBEPSIISAD BHBHE ViRambar&aore A
cyloalkyl, whichhateroRtignally substittact with one-pétagieyA,
-S(D),-phenyl, wherein phenyl is optionally substituted with one or more
halo, Cs-6-ha|oa||c§7,’ 8€8%alkyl, C1-6-allcoxy, G-6-haloalicoxy, nitro,
hydroxy or cyano; 8{@)zsCi-6-alkyl, -S(O)2N(C1-6-allcyl)z,
-S(O)2NH(Ci.6-aIIcy@g'_6_ { Lalo, Cl6-alkyl, C-6-haloalkyl,
Cs-6-hydroxyalkyl, Cs-6-cyanoalkyl, Cs-6-alkoxy, G-6-haloalkoxy,
-S(0)0-2CI.6-alkyl, "8 HyeroRYeydno, -(C1.6-alkylene)-O-C,-6-alkyl,
-(C}.6-alkerne)-O-C_@@jbatq_abUmgyl;(Cl.6-a|kerne)-OR"', :

-C(0)QC1. 6-alkyl, -G(O)C1-6-alkyl, -C(O)OR", -C(O)R"™, -C(O)NR'R",
-S(O gﬁgﬁ@#% NR'R", (CHz)1-NR'C(O)-C1.6-alkyl, -(CH2)x

NR'S(0)zv®falRYlan(RI2)z BadaybiodiigonGhtR)pReE: H, methyl, or ethyl
wherein n is from 0 to 4; ‘
wherein RY is
Ci¢-alkoxy, -
-NR‘R’, wherein R® and R’ are each independently
hydrogen,
Crg-alkyl, or _
-(Cyg-alkylene}-NRER; wherein RE and RY are each independently
hydrogen, C;.¢-alkyl, or —-C{0O)0-C,-alkyl,
phenyl, 5- to 6-membered heteroaryl, 3- to 7-membered heterocycloalicyl
or 3 to 7-membered cyloalkvl],
which are optionally substituted with one or more A,
-5(O):-phenyl, wherein phenyl is optionally substituted with one or more halo,
Cis-haloalkyl, C;¢-alkyl, Cy¢-alkoxy, C;.¢-haloalkoxy, nitro, hvdroxy or
Cyane;
-5(0)2-Cyg-alkyl,
-S(0):N{C,¢-aliyl}s,
-S(0);NHIC;¢-alkyl);
As  halo, Cye-alkyl, Cig-haloalkyl, C,¢-hydroxyalkyl, Ci.c-cyanoalkyl, C;s-alkoxy,
Ci¢-haloalkoxy, -S(0)¢-2C;.¢-alkyl, nitre, hydroxy, cyano,
-(Cyg-alkylene}-O-Cg-alkyl, -(Ci.e-alkyiene)-0-Cy.e-haloalkyl,
-(Cy¢-alkylene}-OR™, -C{O)OC, ¢-alkyl, -C{O)C,¢-alkyl, -C(O)OR™,
-C{O)R™”, ~-C{O}NR’R”, -5{0);NR'R”, -{CH,},-NR'R”,
-(CHa)»-NR'C(O}-Cy.e-alkyl, ~(CHy)u-NR'S(0O)2-Cy.g-alkyl,
~(CHa)x-Cs-e-cycloalkyl, -{CH;);-R™,

wherein x is from 0 10 4,



wherein x is from 0 to 4, -5b- R' and R" are each independently H or
Cl-6-alkyl, or R' and R" together with the nitrogen to which they are bound
form a 5 or 6-membered heterocycle comprising one or two heteroatoms
selected from N, O or S, and R™ is phenyl or 5- to 6-membered heteroaryl,
optionally substituted with one, two, ofthree halo, Cl-6-haloalkyl,
Ci-6-alkyl, or Cl-6-alkoxy, R2 is hydrogen, Cl.6-alkyl, C(O)R, wherein R’
is Cr-6-allcyl, 3 to 7-membered heterocycloallcyl, optionally substituted

with one, two or three Cl-6-alkyl, -C(O)O-Cl-6-alkyl, or -S(0)Z-Cl-6-alkyl,
NR:Rk, wher&irfid EndiR ke B i aabe Aoty afogen, Cl-6-alkyl,

(Ca-6- alkylerﬁ)aﬂﬁﬁﬁbd&h@f@#ﬁﬁ&}mﬁ@g@m@ eadh ndepersemtly form a
hydrogen, CI,6 ag or; Cée(%)ho -Cl- 6 I R3, R4, R5, R6 are eac
roge

independently ﬂy e&fogy ﬁlglm%%}a&yfwﬁ% al 08>I<1§/Sor
halo-Cl-6-alkestsstod Roand F%Oﬂzﬁgéiﬁhfér with the indole ring to which they

are attached form 1. 1PPMBEIEE.- @@;g&%twm ﬂsogeﬂﬁaﬁuyubsumted with
substituted with residues selected fro S- aIIcyI or Cl-6-allcyl;
LR7S ydrogetPér WRe2EMRTFERR % ty n}bad%ﬂ a mffL%Ph%m REF3,
* or BEksgenr a pharmaceutically acceptable salt thereof. In accordance
Wlte a ﬁﬁ%&)nd aspect, there is provided a process for the preparation of

-6

comlpoun s of formula (I) as defined above, comprising the step of
reaClifyR cohepou®d of formula (Il): R3OH R4 RZ Rs NT

Ci.¢-alkyl, 7
3 to 7-membered heteroc?doalkyl, optionally substituted with one, two or
three C;¢-alkyl, -C(0)O-Cys-alkyl, or -5(0),-Cpe-alkyl, -
NR'R", wherein R and R® are each independently ‘
' hydrogen,
Cig-alkyl,
-(C.s-alkylene)-NR'R™; wherein R' and R™ are cach independently
hydrogen, Ci--alkyl, or —C( O)O—Cl.s—alky;,
R®, R, R, R® are each independently hydrogen, halo, Gy ¢-alkyl, halo- C;¢-aliyl,
Ci-s-atkoxy or ha_lo-C;-é—alkoxy",
orR! and R® together with the indole ring to which they are attached form a 6 membered
heterocycle which is optionally substituted with residues selected from =0,
C(0)O-Cy.galkyl or C.g-alkyl;
R’ is hydrogen or C;,G-a.lkyl;
R’ is hydrogen, halo, methyl, methoﬁy, CFs, or OCF;;
or a pharmaceutically acceptable sait thereof.
Iﬁ accordance with a sécond 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 (II):




~. R6 R 11 -5c¢- with a compound of formula (ll1): U-V HNCW X Y'lll to -
obtain a compound of formula (1) wherein R', R2, R3, R4, R5, R6, U, V, W,
X, Y and Z are as defined above. In gccordance with a third 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
-with B-Ggmbtlded SdGid4d(RD: Rs N R6 H I-I with an electrophile of formula

R'-LG, wherein LG is halogen, -OS(0O)2Me or -OS(0)2C6H4CH3, to give
a compound of general formul Uaherein R1, R2, R3, R4, R5, R6, U,
V, W, X, Y and Z are as defj ithy the proviso that R' is not H. In
accordance with a fourth aspest-there;is plsowded a compound of formula
(1) obtainable by a process as.define Fove. 1in accordance with a fifth
aspect, there is provided a compound of formula (1) as defined above for

to B8 AU BIRVESHIBRAN A3 UNENL ANy RN QRORNGA, RYRERERSION.y ang 7 are
chronic heart failure, inappropriate secrétion of vasopreSS|h liver

as éﬁﬁﬂ%l%bﬁ%@phrotlc syndrome, obsessive compulsive disorder, anxiety and
deRkRssiMedisordensd Mpaacoriangeonitla shsthsaspatt, teptarisprdvidedunds of

foﬁnﬂﬁ%ﬂﬁ@@&ﬂﬁ@%h&@n&ﬁﬁt;w{w%&%ﬁ@@%@&ﬁ&@[&w%fﬁnﬁé (-1}

defined above. In accordance with a seventh aspect, there is provided the.
use of a compound-of formula (1), as defln%d_@bove for the preparation of

a medicament. In the present descript e t&rm "alkyl", alone.or in
combination with other gﬁ\@up@ efers to cth(j or straight-chain
' ieal X

monovalent satur%ed hydrocarljon r © Zsy

. : -1
with an electrophile of formula R'-LG, wherein LG is halogen, ~OS(O),Me or
-OS(O);CgI’hCH;, to give a compound of Ueneral formula (I), Wherem R, R R% R R,
RE, U, V, W, X, Y and Z are as defined above with the proviso that R is not H,

In accordance with a fourth aspect, there is provided a compound of formula (I} obtainable by a

process as defined above, _
In accordance with a fifth aspect, there is provided a compound of formula (I) as defined above

for a use in the prevention or treatment of { dysmenorrhea, hypertension, chronic heart failure,
inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome, obsessive:
compulsive disorder, anxiety and depressive a_lsorders

n accordance with a sixth aspect, there is provided a pharmaceutical composition comprising a
compound of formuia (1), as defined abova. ' '

In accordance with a seventh aspect,. there is provided the use of a compound of formula (1), as

defined above for the preparation of a medicament.

In the present description, the term “alkyl”, alone or in combination with other
groups, refers to a branched or siraight-chain monovalent saturated hydrocarbon radical.
The term “C.s-alky!” denotes a saturated straight- or branched-chain hydrocarbon group
containing from 1 to 6 carbon atoms, for example, methyl, ethyl, n-propyl, isopropyi, n-
butyl, isobutyl, tert-butyl, the isomeric pentyls and the like. A preferred sub-group of Cie-
alkyl is Cy-alkyl, Le. with 1 - 4 carbon atoms.



The term "Ci-6-alky' denotes a saturated straight- or branched-chain
hydrocarbon group containing from Ito 6 carbon atoms, for example,

methyl, ethyl, n-propyl, isopropyl, n- b_ggyl, isobutyl, tert-butyl, the isomeric
pentyls and the like. A preferred sub-group of Cl.~- alkyl is G-4-alkyl, i.e.

with 1 - 4 carbon atoms. -5d- In the present invention, the term "aikylene”
refers to a linear or branched saturated divalent hydrocarbon radical. In
particular, "C,-6-alkylene", means a linear saturated divalent hydrocarbon
raditakif prescto sixacdidoitatems Gllybrarichés sataiaies divedefithed saturated

IR RO R AL 2 88 O A BB MRS sarrated

- di - ,2- i , ,
A O D e 0T 0 ek rared divalens
hyfzee ,afi}éa%é%fmaw FHACT GBI G4y TReteriens. i droa - R'-O-,
dimegrgiriRldsqliopop@ialkyleas/tetpedmbovec EXRapiemel BleMyi-ethyiens

atfePpgiare methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
tert-butoxy, sec-butoxy and the like. A preferred sub-group of Cl-6-alkoxy,

andlstitheoescprefensptiatkaiy grou pslseymeaidoxy aadisr ey dnibgroup

present ipti rmyibiQalkyt’ and. "C ;GE-ghioal I" refers to the
Rgglﬁ%@ﬁq?g?q\gv%e%ﬁ%% isl'grlr%/ o%% ?gﬁlﬁﬁﬁbgg’ défned fz%g\fl/re. HegeTys are
e PRI A60 NGO RE AP TRRErS 16 I aEsi RIES BT -@-dietpky and the like. A
preéféfRdGub-gikyb and - SRk Carlt atlty mwheirin GOl B asdefined oxy

e}ggve&lThg term "Cl-6-alkyl substituted by OH" is synonymous with
an -éﬁwyaﬁ)}(yalkd" or "hydroxyl-C1_~s-alkyl" and means a Cl-6-alkyl

group as defined above wherein at least one . of the hydrogen atoms of

the Blkiik gresmisicepiaciod, hiveadidexis GIQUPaW € Q08B rers 1o the
oBGTIER2007100442, 0. The dormy iz, Syall Sybguied yCNCis o

ponymous with "C_6-Cyanoaikyl."ar "Cyano-GC.,-6-alkyl" and meansa

R I G P e ST ML eat-oRE ke Ryroer-ali
wheonasCoftaldl g agdstineibamplaced by a CN group. The term "halo" or

"halogen"” refers to fluorine (F), chlorine (CI), bromine (Br) and 5 iodine (1)

witltHeoeme,” Chlosiire! antkramine beifigsarefenietodeite 0, ¢-nydroxyalkyl” or
“h@%%f 1$8Y M@]Ql@\é\-’% bxﬁig' %Lomlecﬂ[b&ggr@%g}k at least one

bstitutied by halo".and means a C,-6-alkyl group as defined above
Of\?Lv%]‘:"eﬁr ?;}oéte fé%é’t%sn%f%?eﬁig%%%ﬁé%rﬁ%ﬁfg%ﬁ' REGTFRFis replaced

by a halogen atom, preferably fluoro or chloro, most preferably fluoro.
Examples of halo-Cis-alkyl include but are not limited to
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10 methyl, ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl or
n-hexyl substituted by one or more CI, F, Br or | atom(s) as well as those
groups specifically illustrated by the examples herein below. Among the

worsisinetkhalo-C16-alkyl groups are difluoro- or trifluoro-metiayl/apzethyé4183

The term "halo-Cl-6-alkoxy" is synonymaus with "Ci_6-haloalkoxy" or
"C-6-alkoxy 15 substitutied by halo" and means a Ci_6-alkoxy group as
definethakene whemiviatlgast eaeyat e hysngenatomns otthecladalkyl” or

gg &U? '%re%&?f?daﬁé{ balogen Eﬁﬁ b ﬁﬁlgi%b%f %rSfEQJe%%Ean“&PFéast one of

terably fluoro. Among the pre erre enate OXy groups are
a*?ﬁfdw OBTHARIBE SRR BRSSP altﬁ&?é’r’?rpl&érﬁ‘@alkenyl alone

orin comblnatlon denotes a straight-chain or 20 branched hydrocarbon
residUd et boleamsonansans ceRipHspEpRHS: SHert » Bepiging (Br) and

peefeerad sith GrotipeotiGariz-alké bybisi €:2b &rallsyeaytdExamples of the
preferred alkenyl groups are ethenyl, propen-I-yl, propen-2-yl (allyl),
buterrilhyli b€ Aaloys, DLiBR 35}@yr§lﬁﬂﬂiﬂﬂt&%¢ﬁeﬂﬂ%ﬂhawﬂla@ﬂ&n“@}Mjalky

ngstg&tw%/ Ib ﬁ‘gﬁ%ﬂ Ar}/cl ;ﬂggﬁesrﬁ %P’fﬁiﬁ?&?%”oﬁ ds Qﬁr‘?&{?ﬁ\év@ v\% rel at least one of

hexen-5-yl, as well as thaose specifically fllustrate e examp es herein

35 DaBRR CPHEEA T BB A ik Hated dargih ﬂféﬁﬁs’“&%cﬂ%ﬁ?&?@ﬁiﬂ“om or

ahbrnatio s grefesably@lung. dtomylas sfiglmémbelsyt ordaitirg ome nwwdimited to

HAkeeyDfRUr ﬁw;hei@fﬂ%@m%gslﬁgtes@cmm Ne®- 101t tberrest 9@1@9/1 substituted
Jrbon atoms, Whergb Xﬁ”a‘%‘m%‘{@ 9t three heteroatoms arelfl%a‘j;f sﬁz%e:?b the
Xe or two %eteroatoms are ev more({)re erred %%arﬁ)pices (0] e 3roar Y

swaﬁ%ﬂé%rfiﬁbhf&é?’ biaRS it NFRfests &ﬁw@maﬁ%&f@wsmﬁﬁfhﬂw@ or

furtunydo-(syertohymaetisyto furyl), thiophenyl (synonymous to thienyl),
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl,

pyridazinybrm Ohﬁdﬂell‘@hﬁw@h%tefﬁ@zﬁyh&f@s @Oy SRS LBRE WD, ¢-alkoxy
Qu st‘?ﬁzﬁ%%rﬁ 51‘1”98“%5?@:5@%5@1 OR§i0 H%B%%‘E%%%H‘ﬁﬁ%@? ijﬂ%@} na least one

e-haloalkyl, Cj-6- droxy noallcyl,
eﬁ”%‘%vﬁ%%{mws %)f&%o%wr #eh ag%)oa%ﬁsﬂn Prefembiy fluoro
qGibdatkplesia): e gyaikgro( Sre vy O 2pe8/08084kpgenated atkoxy groups are

BRETER 20040644 83 dlkyiane)-Qdwd_e haloalkyl, -(C1-6-alkylene)-OR™,
-C(O)OC1_6-alkyl, -C(0O)C-6-alkyl, -C(O)OR™, -C(O)R™, -C(O)NR'R",
'S(O)?Mﬂﬁ“n @"ﬂzﬁ?kw aloteldiin M%l@{pn)ag @eﬁgﬁ@a straight-chain or

e O D St P et
hradRA wigied silthaane Qf@@geﬁit@v@ﬁkﬁzméyﬁwb&ﬁ@llﬁ&w%t@ dyeferred
GHmeyhpergs hetetbayd|e oamprisihg onendl-iwvehdtetaatamsysdlected-yi, buten-
B ﬂé‘ngrp"l %l E_f{%ﬂt& isl}]rp}b%ﬂyérpﬁ %71 tf[?eﬁtéﬂ eﬂ%gerh?t?qupe%m 2-yl, hexen-3-vl,

tlonall ted wit 0, Cl 6-halo
%?X%n k 12 $ ﬁexen 5-yl, as well as tgose specifica yﬂlustrateg%y ?he examples herein

below.

The term “5 or 6 membered heteroaryl” means a monovalent aromatic ring of 5 or 6
ring atoms as ring members containing one, two, three or four ring heteroatoms selected
from N, O, or S, the rest being carbon atoms, whereby one, two or three heteroatoms are
preferred, and one or two heteroatoms are even more preferred. Examples of heteroaryl
moieties include, but are not limited to pyrrolyl, pyrazolyl, imidazolyl, furanyl
{synonymous to furyl), thiophenyl {synonymous to thienyl), oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl. 5 or 6-membered heteroaryl are
optionally substituted with one or more substituents. These optional substitutents include
halo, Cy¢-alkyl, Ci¢-haloalkyl, Ci¢-hydroxyalkyl, Ci.¢-cyanoalkyl, Ci.¢-alkoxy, C.e-
haloalkoxy, -5(0).2C;.-alkyl, nitro, hydroxy, cyano, -(C;.s-alkylene}-O-C) 4-atkvl, -(C; -
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Cl_6-alkoxy. Preferred subsitituents are halo, C,_6-haloalkyl, C16-allryl,
Ci_6-alkoxy, C1-6- haloallcoxy, cyano, C1.6-cyanoalkyl, -CH20CH3,
-S(0)2-C1.6-alkyl, C1_6-hydroxyalkyl, 10 -C(O)OC1_6-allryl,

weNIRiGI (MG -6-alkyl, -NHS(0)2C1.6-alkyl, -C(O)N(C1-6-alkyl)Be1/Ep2007/064183

-C(O)NH(C16-allryl), -S(0)2N(C-6- aIkyI)27 or -S(O)2NH(CI_6-allryl), or
those subsitutents as specifically indicated herein. The term

hRirsoyeQalkyla merns- adNQRRVAIROL satrateding consisting &f ey,
fid £ Eeiongs ﬁ%@%&?@éﬁﬁ& nﬁ”ﬁ%éﬁ'”&%gﬁ%ﬁs CO)-Cs.

WO, thré

sttt tHE Fast DBISEQRarbon dltins, C\}Ivﬁérébymmeloak}%r(ﬂ%é -R”, wherein x is
lieieroatomy’ atel Retetresthand @asden twoihet€rQaitis @R el Mogether with

Qﬁ%fﬁﬁ%gedttl§m9ﬁ%%eﬂa%ﬂl?fm§ 9%@%@5%@}9@1&{%?@5@% 9&]5%% one
rin e, i.e. 3 and 4m %FI(Sete ocycloalkyl ref rably contain

e S PR Pty e SRR S S ered
Wm’%ﬁi@ﬁe@%&@m@ttﬁﬁﬂmﬁIE@tNﬁ@rerrfifE‘@rbﬁKy 6ne-browsyl, Cre-allyl, or
hﬁt@ﬁﬁi&i@fﬂ?r&&ﬁﬁﬁﬂ@&s@tﬂh@ﬁ@f@%’ﬁﬂﬁ)mig‘—tiﬁﬁsoizﬂﬁl}llde; PHlk-arenoklkoxy, C.q-
'HE%S%QZ;%{&HV& th'&ﬁ%ﬂx Iﬁﬁ'r'@ﬂi&{béﬁa@’b)& “di‘vﬁ}d Cy.s-hydroxvalkyl,

tetrahydro-tfurany tet ro-thiophen nanym

Ei AN e S el b ST
iSoXARN ;- «tm&z@hdﬁﬁﬂ)zb&@mazeéhd&aybrpﬁﬁbdhh@(cpipéiaﬁdinyhose subsitutents
masphatiayl piciettabydrepyranyl, each of which is optionally substituted

as 25 described herein. 3 to 7-membered heterocycloalkyl are optionally

substrmf@eéﬂwt*h%@o CIME?}S%HQQE%R}}Q&%Qﬁﬁ%{@!ﬁﬂgsgﬂﬁﬁgﬁﬁgofone

| h| |k|C|6h||k|C6
g%%) cyaﬁg Vé afff(ofy (I)g‘én o‘?&% )W)ié@@%)gfkwo three or

mhqﬁwﬂé&ywc%aw ftonr %%R%Eﬁéy@l@l Bllkliythe(@it being carbon atoms,
Gradkytie e @nG b hade dlkithodo hh 62 @l ksyleneddOR Y, ok 6) G h@calliybms are even

&&Q 29&91@3%{ 5 GHRIRAR o HIOIR nu%@'c}'ﬁl&eréﬂoé@%lﬂ&&n the ring size,

NR'R
E?)ﬁ Ef%barﬁ% WéﬁPg%Y%Péff@B‘g%ﬁ“(@H?j}F R (ORISR 7
ﬁ?tfm@t@ﬂilfﬂ'faﬁ@l%l@rbpédétﬂhhd@p@m@nﬁyﬂﬂm@l@hﬂ@t%@ﬁfsmﬂi even
Rmt@gﬁélﬁﬁﬁw‘ﬂbdhﬁiﬁm@@@ﬁﬁ@hwmféhEIﬂ@Np@é’@ob@éi@ﬂ) fOEM nBi@es include, but

?rm%pﬁ% eehhe tS%?r%}éS? tﬁﬁ@% Sg}%ﬁﬂsflo )tiwcgtéi ?&9{%5 t%%eﬁl(:t&ro furanyl,

rom N or 5- to 6-mem

e efoa
&Et?dwéw gfusg e S’gs%‘t%w g e Btk ﬁﬁ?&vkbufe’% éw;w pyrazolidinyl,
Gnie-aliydion ©1addatixbxsoRrederybdh sabsititybnss threzhadionyl, piperidinyl,
@1%6@215@'@?!'%0@5@@1%{ lo Gd QB lKRY LQ‘J&'@@U&H& 1@)6%@@1131 y substituted as

BB *Krzﬁ?&%{é@éqﬁﬁﬁf&% r°x&gsggﬁﬁ iponeor
(aiRyHP WH@‘(‘@) 3 ERIAIAKD 5?@68?@8% ZO@*?Y&) 1galogikyl

G PN (CralBsdlKy)2cyensSIQYAN IHCioBralkyd) wbﬂﬁm@/stﬂ()@lbltéhiscﬁlsyl nitro,
speclicallano, -(Cy e-alkylene)-O-Cy¢-alkyl, -(Cy s-alkylene)-O-Cyg-haloalkyl, -(Cye-
alkylene}-OR’™, -C(O}OC,.s-alkyl, -C(O)Cy.¢-alkyl, -C{O)OR™, -C{O)R””, -C{O)NR'R”,
-S{O);NR'R”, -(CHy)x-NR'R”, -(CH,)x-NR'C{O)-Cg-alkyl, -(CH,)-NR’S(0),-Cy4-alkyl,
-(CH3)y-Css-cycloalkyl, -(CH,),-R™, wherein x is from 0 to 4, R’ and R” are each
independently I or Cj.¢-alkyl, or R’ and R” together with the nitrogen to which they are
bound form a 5 or 6-membered heterocycle comprising one or two heteroatoms selected
from N, O or S, and R is phenyl or 5- to 6~-membered heteroaryl, optionally substituted
with one, two, or three halo, Cy4-haloalkyl, Cis-alkyl, or Ci-alkoxy. Preferred
subsitituents are halo, C,.s-haloalkyl, C, ¢-alkyl, Ci¢-alkoxy, C;.s-haloalkoxy, cyano,
C;.s-cyanoalkyl, -CH,OCHs, -S(0),-C.s-alkyl, Cie-hydroxyalkyl, -C{(O)OCy.¢-alkyl,
-NR'C({0)-Cy¢-alkyl, -CIOIN(C,s-alkyl}s, -CIOINH(Cy g-alkyl}, -NHS(O),C¢-alkyl,



indicated herein. The term "one or more substituents" indicates that in
principle every position in the aryl (in particular phenyl), heteroaryl,
heterocycloalkyl and cycloalkyl residue may bear 5 such a substituent.
woheoeersafiuorophenyl residue may be mentioned as an exapaplgp2o07/064183
However, in 5 to 6-membered aromatic rings, one, two, or three
substituents are preferred. In 5 to 6-membered saturated rings, one, two
tm@@m(fgyg -Suhstitventsayapeia It 3r (B SMEPIRGIGH 1RG5 QNERY
%1 Ltbithtuents are preferred. The term "heterocycle” in the definition "R’
R ogeffher with the nitrogen 10 to which they are bound form a five-
or six-membered heterocycl com rler;%Lgne or two heterpatoms

selecteB O tHREGPOIRCET HtEYER" Sxy IRt s d WP e RN s &t eosition in the
hetblBcyeioatiyl b paHidisiainsaturafeth fislerdeyicloaliii¢siind rsaoasnay bear
5 Wifkh ‘me&as@@y@@aakewhtaﬂhiﬁwhayy@m&maiImbﬁlﬁu’ﬁsﬂtw@éﬁa@aﬁtkttaﬁq)ze

"P’lﬁ%@@& e Qe tm&%%ypéy}H%%c %gtg r% 'b?'%r?éﬁﬁﬁ'gﬁ‘ﬂ%@gre preferred.
Ci_6-alkyl, C1 6-alkoxy, C_6 Is haloalk érnltro and cyano. Preferre

ﬂ&%ﬁsé\/%w& f&é?éﬂéﬁ?éf!ﬂ&%n%‘eﬁym e [ e Rderred- In 3
and-pysrobictiereri Examples bfgsobpiillestsating iferexpression ' R| and R6
together with the indole ring to which they are attached form a

membered HEt&TBRYCIE'WRiER is Bptisrsiiy debstinied by tfta%ﬂh er with the nitrogen
10 @{QYDich theqlkyd ot GdGeatioyd' fmefe:raialamreb&é(d RO doamtierein friiis: one or two

ArogenCshe ‘élerS%(ao?Q%Fé Bl %n Sa Eé{% SMRLQse Thfeeiﬁx

armaceutlca y acceptable a dad or p armaceutic

é@@ﬁ%@%@ﬂ OB AMBHEE S RETERA hﬁf@ﬁ@)&méoaﬁar dﬁ@aﬁﬁaf@%ﬁswgbch as

w@ﬁg}t@mm@; Ritich a6l e ABic DBORRBYEEHRGICCItRIRIASIE, two or
formic acid, fu C mael d a Cld nic acid, tartaric
fiiEisatolistikeaiinsdyanthisoders T abiickeks

15 |h%ﬂ@ﬁﬁ@mfmtﬁér m@@é&mﬁqmd@ép@mﬂj@i qsam@ﬂs@am@ compdudpigerazine,

heseimoas Welkagiracemis aadnan-racemic mixtures thereof. WO
2008/080844 PCT/EP2007/064183 -9 In detail, the present invention

relate§ tongimpdgrels of thegegatal fopmssiaf IR Und B dQehitMHBAZA Yhdole
)ﬁng to which they are attached form a 6 membered heterocycle which is optionally
substituted by =0, C{0)0O-C4-alkyl or C.s-alkyl” preferably are:

20

wherein R" is hydrogen, Ci¢-alkyl, C{O)O-C;4-alkyl, and R is hydrogen or =O.

The term "pharmaceutically acceptable acid addition salt” or "pharmaceutically
acceptable salt” embraces salts with inorganic and organic acids, such as hydrochloric acid,
nitric acid, sulfuric acid, phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid,

25  acetic acid, succinic acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and
the like.

The invention further comprises individual optical isomers of the compounds herein

as well as racemic and non-racemic mixtures thereof,
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R2 R5 'N 6 R whereinUis0,and Vis CH2,or 5Uis O, and V is C=0, or
UisCH2,and Vis O, or U-V is -CH=CH-, or U-Vis -CH2-CH2-, or U is
CH2, Vis NR2; or 10 U is C=0, and V is NR7, or UisC=0andVisO; one

worzagosidine variables W, X, Y and Z are nitrogen, the remaipgngeraniainles g3

being CRs; R'is H, C,-i2-alkyl, optionally,substituted with CN, or OH, 15
Ci_6-haloalkyl, C2-12-alkenyl, -(CR'R"),n R2, wherein R and R" are
independently froprcantiathardd, ranatiyb a5 eidlnberiMds:framRitor
4; 20 wherein Ra is phenyl, 5- to 6-membered heteroaryl, 3- to
7-membered heterocycloalkyl or 3 to 7- membered c_y+e‘alkyl which are
optionally substituted with one or morg A, -
each mdependently 25 hydrogenz®hy

(CR" R"')" C(O)Rd whe
other H, methyl, or ethyl;

wherein
Uis O, and V is CH,, or
Uis O, and V is C=0, or
Uis CHy, and Vis O, or
U-V is —-CH=CH-, or
U-V is -CH,-CH;-, or
U is CH,, V is NR'; or
Uis C=0, and V is NR’, or
UisC=CQand Vis
one or two of the variables W, X, Y and Z are nitrogen, the remaining variables being CR®;
R'is H,
Ci.1z2-alkyl, optionally substituted with CN, or OH,
Ci-6-haloalkyl,
Cs.yz-aikenyl,
{CRRY),-RY,
wherein R’ and RY are independently from each other H, methyl, or ethyl;
wherein m is from 0 to 4;
wherein R* is
phenyl, 5- to 6-membered heteroaryl, 3- to 7-membered heterocycloatkyl
or 3 to 7-membered cyloalkyl,
which are optionally substituted with one or more A,
-NRR', wherein R” and R® are each independently
hydrogen,
hydroxy,
Cr.s-alkyl,
-5(0)2-Cig-alkyl, or
-C(O)- Cis-alkyl,
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wherein n is from 0 to 4; wherein Rd is 5 C1-6-alkoxy, -NR'R1, wherein
Re and RI are each independently hydrogen, C1-6-alkyl, or
-(Cz-6-alkylene)-NR5Rh; wherein R and R1' are each independently 10

wbydegers4C1-6-alkyl, or-C(O)O-C1-6-alkyl, phenyl, 5- to 6-nrermluesd7064183

heteroaryl, 3- to 7-membered heterocyclpalkyl or 3 to 7-membered
cyloallcyl, which are optionally substituted with one or more A,
-S(0)2-phenyh, wheratr phenyl is optionally substituted with one or more

halo, 15 C|.6- haﬂ;?ﬁ“% jg& %Ialk Wn—%— kaxy, Cl 6 h %lkoxe){h‘qlt[)? ethyl;

hydroxy or cya 0;-S C

-S(O)2NH(@leﬁ@a1kyt§ fegridimHalo, C1_6- aIkyI Cl 6 haloalkyl
C1-6-hydroyyalkyl €1 6-cyanoalkyl, C1_6-alkoxy, C1.6-haloalkoxy,
-S(0)0-2C1-6-alkyl, nitro, hydroxy, cyano, -(C1.6-alkylene)-O-C1-6-alkyl,
-(Ci-6-allcylene)- sk BXHanalkyI -(C1-6-alkylene)-OR™, _
-C(0)OC1-6-alky RE{OYB A6 ralkyindC{Q)ORh iE{ERIenE(O)NR'R",
-S(0)2NRR", (CH2):NRR', 25 -(CH2)x NR'C(0)-C1-6-alkyl,
-(CH,).NR'S(0)2-C1- 6 aIky‘T “(CH2)= C3-6-cycloalkyl, -(CH2)~-R"™

wherein xis from 0 to %!- Rﬂgﬁ]d% are each independently H or C1-6-alkyl,

or R'and R" togetherA(\@Ihétaiaymtﬁﬁ@g@rkﬁai\{vhmmﬁ&“ &Eﬁibﬁd@@léﬂﬂﬂxﬁie@@ndenﬂy

5 or 6-membered heterocygle, comprisin oat
selected from N, 0 or S, an%% ‘isrff))r(:%ﬁ %IP t(vg/ n? é?e héteroaryl

optionally su bstititerrwithioghaambersd méohalbﬁetmzﬁamh@ytd@ﬁemwc oalkyl

6-alkyl, or C1-6-alkoxyy Rg 5 hudhegen. c38afkit6-alkyl, -C(O)R, wherein

R™Is which are optionally substituted with one or more A,

-S{O);-phenyl, wherein phenyl is optionally substituted with one or more halo,
Ci.¢-haloalkyl, Cy.¢-alkyl, Cys-alkoxy, Ci.s-haloalkoxy, nitro, hydroxy or
cyano;

-5{0},;-Cyg-alkyl,

-S{O)N(Cys-alkyl)s,

-S{0),NH(C, ¢-alkyl};

Ais  halo, Cigalkyl, Cig-haloalkyl, Cy s-hydroxyalkyl, C, ¢~cyanoalkyl, Cy¢-alkoxy,
Cy.¢-haloalkoxy, -5(0)y.2Cy¢-alkyl, nitro, hydroxy, cyano,
-{Cy.¢-alkylene)-O-Cig-alkyl, -{Cy¢-alkylene)-O-C,¢-haloalkyl,
-(Crg-alkylene)-OR™, -C({O}OC,¢-alkyl, -C{O)C;4-alkyl, -C(O)OR™,
-C(O)R™, -C(OINR'R”, -S{O);NR'R”, -{CH,)x-NR'R”,

-(CH,) - NR'C{O)-Cig-alkyl, -{CH2)-NR’S(OQ};-C;¢-allcyl,
-(CH3) - Cs.g-cycloalkyl, -(CH,)-R™,
wherein x is from 0 to 4,
R’ and R” are each independently H or C,¢-atkyl, or
R’ and R” together with the nitrogen to which they are bound form a
5 or 6-membered heterocycle comprising one or two heteroatoms
selected from N, O or §, and
R 1s phenyl or 5- to 6-membered heteroaryl, optionally substituted with
one, two, or three halo, C,¢-haloalkyl, C,s-alkyl, or C,¢-alkoxy,

R*is hydrogen,

Cyg-alkyl,

-C{O)R", wherein R" is
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WO 2008/080844 PCT/EP2007/064183 -li- Ci.6-alkyl, 3 to 7-membered
heterocycloallcyl, optionally substituted with one, two or three C.6-alkyl,
-C(0)0-Ci_6-alkyl, or -S(0)2-C16-alkyl, NRRk, wherein R' and Rk are each

wingepeagantly 5 hydrogen, C.6-alkyl, -(C_6-alkylene)-NR'Rprwhesain Wiis3

and R™ are each independently hydrogqq,_Ci_G-alkyl, or
-C(0)O-C1_6-alkyl; R3, R4, Rs, R6 are each independently hydrogen,
halo, Ci_6-glkyl; pﬁlo C.6-alkyl, 10 C'-6-alkoxy or halo-Cl_6-alkoxy; or R

and R6 tog ther with the indole rin ch they are attached form a 6
membered ﬁ%geFB %r?/é‘&l8}‘?‘lg%gﬁéﬂﬁf@dB&ﬂUtéﬁl’Wﬁﬁths‘“aﬁb%“e’ two or
selected from =0hr&QRQHEAAHIDIEL: -akdiy IR is Siydregen iyl
C1.6-alkyl; LpiR8,is HyAreasy ﬁalﬁe@%%mﬂd%‘éﬂ}ﬁéﬁ CF3, or OCF3; ora

pharmaceutlcally acceptable salt thereof. In the foIIowmg certain
embodiments of the iRV are disclosed, whereby the combination of
each of these embod@@ﬂ:ﬁ&}wnh each other embodiment is also 20

encompassed by presgat inyentio tain embodiments 0
invention, R' is hydrogg?w ﬁ—?ﬁ? eve? [:\tﬂé%qre erred that ﬁc?f r?éegf | indepandently

to R6 are simultaneously Hytsgem. tn-caliincembddifents-aliuie

lmi{ezﬁlgﬁ }R A @ihlﬁd@ﬂ%d&ﬂt@ﬁﬁi%@&b%ﬂ%t@l WithkyChhior QH:BER' is
C-32- (?1{ Ho(])otlonara/10 stit tgd with CN, or OH. Preferably, R is 25

Ci.6-a aopt| ally substitdedWith CN, or OH; or R' is Cz.6-allcyl,
Qpﬂfoﬁaﬂ)ﬁ{s@b@ﬁmwtbvﬂtﬁ GNobrro| tdrvbatainee mbettimentsoofthe membered

Inventlﬂeﬁe%d fehafithalon éﬂl&s&%ﬂﬁ%@%{ﬂ £RRR R dralkERY -0
C2.6- aqu ?YQIS pref rred n %&i%zn embodiments of the invention, 30 R'

is -(CR are independently from each other H,
Rethyydosgethyt: thékeln m is from O to 4; WO 2008/080844

ﬁ‘%ﬂﬁvﬁ?o%%{ (Plg&)];%ethyl, methoxy, CFs, or OCFs5;

or a pharmaceutically acceptable salt thereof.

In the following, certain embodiments of the invention are disclosed, whereby the
combination of each of these embodiments with each other embodiment is also

encompassed by present invention.,

In certain embodiments of the invention, R' is hydrogen. However, it is preferred

that not all residues R’ to R are simultaneously hydrogen.

In certain embodiments of the invention, R' is C, 1,-alkyl, eptionally substituted with
CN, or OH; or R* is Cs.yz-alleyl, optionally substituted with CN, or OH. Preferably, R'is
Ci.s-alkyl, optionally substituted with CN, or OH; or R'is Cy-s-alkyl, optionally substituted
with CN, or OH.

In certain embodiments of the invention, R is Ci.6-haloalkyl or C;.jz-alkenyl. In case

R is alkenyl, Cy.-alkenyl is preferred.

In certain embodiments of the invention,
R'is -(CRR",-R®
wherein R’ and R" are independently from each other H, methyl, or ethyl;

wherein m is from 0 to 4;
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-12- wherein ie is phenyl, 5- to 6-membered heteroaryl, 3- to 7-membered
heterocycloalkyl or 3 to 7-membered cyloalkyl, which are optionally
substituted with one or more halo, 5 Ci-6-alkyl, Ci-6-haloatkyl,

wGb@hiyasaxyalkyl, C 6-cyanoalkyl, Ci-6-alkoxy, Ci-6-haloalkegy/ep2007/064183

-S(0)0-2C1 6-alkyl, nitro, hydroxy, cyan, 5 -(C-6-alkylene)-O-Ci_6-alkyl,
L(C-6-alkylene)-O-Ci_6-haloalkyl, -(Ci-6-alkylene)-OR",

-C(0)OC1-Gralkyl, RELO)Ci_6-alkyl, 10 -C(O)OR™, -C(O)R"™, -C(O)NR'R",
-S(0)2NR'R", -(CH2)x NR'R", -(CH,2) NR'C(O)-Ci_6-alkyl, -(CH

NR'S(0)2-Ci-6- aﬁfb‘%ﬂ E(tﬁ%&%%né’eéy%%tﬁ{ﬁaw CHY) /R RnF éﬁﬁ%’éocyc loalkyl
from 0 to 4, 15 R' anchR3 aré-eachbindépgldbnily H or C-6-alkyl, or R' and

R" together with the ”'tfogmi&ww%&%}ﬂﬁf&&w@gé%ﬁ%ée%@ more halo,

6-membered heterocycle comprising_ one of two heteroatoms selected

from N, Oor S, and R"is Ehérf%ﬁr - 8 9AkHbEred Hetersalyl, Sps-cyanoalkyl,
optlonallylsurbétlttétztljk\(/)v)l(th ng;ﬁkﬁgy()ﬂt?:ﬁ&id&almxﬁLS{NB)I@ﬂerlg)((:lﬁkyE nitro,
fr:lljta?pilrll(genily hydrogeny’ h%/ roxg/ ‘fg] %1% a’Ik“I%\qegf - aiXyI or
-C(0)- C-6-alkyl. In -(CR'R*(§:1;6-Rhy preterablys-anirelind R" are
hydrogen, or one R’ is methyt anditflenother R andRS@re hxgrogen) Ehgaliy,
e e TR il Yo
-CH(CH3)CH2CH2-, -CH2G (G RAJR2-,( 6 GHECHLUH{GHEY. The
variable m in -(CR'R")m Ra(ig;9,) 10230y Acin.cang Raois  ,NROR v i iy,
preferably 1, 2, 3 or 4.
-(CH2)-R™,
wherein x is from 0 to 4,
R’ and R” are each independently H or Cy.g-alkyl, or
R’ and R” together with the nitrogen to which they are
bound form a 5 or 6-membered heterocvcle comprising
one or two heteroatoms selected from N, O or §, and
R™ is phenyl or 5- to 6-membered heteroaryl,
optionally substituted with one, two, or three halo,
Crs-haloalkyl, Cys-alkyl, or C;.4-alkoxy,
-NRR®, wherein R” and R® are each independently
hydrogen,
hydroxy,
Cog-alkyl,
-S(0);-Cyg-alkyl, or
-C{O)- Cyg-alkyl.

In -(CRR™),-RY, preferably, all R and R" are hydrogen, or one R'is methyl and the
other R' and R" are hydrogen. The following linkers -(CR'R"),,— are preferred: -CH,-,
-CH(CHs)-, -CHCH,-, -CH,CH,CH,-, -CH(CH3)CH,-, -CH,CH(CHs)-,
-CH(CH;)CH,CH;-, -CH,CH(CH3) CHz-, or - CH,CH,CH(CH3)-.

The variable m in -(CR'R)-R%is 0, 1, 2, 3 or 4. In case R® is ~NR"R®, m is preferably
1,2,30r4.

When R in -(CRR"),-R* is 5 0 6-membered heteroaryl, then 5- to 6-membered

heteroaryl is as defined above, namely pyrrolyl, pyrazolyl, imidazolyl, furanyl (synonymous
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When Ra in -(CR'R")m Ra is 5 to 6-membered heteroaryl, then 5- to
6-membered 35 heteroaryl is as defined above, namely pyrrolyl, pyrazolyl,
imidazolyl, furanyl (synonymous WO 2008/080844 PCT/EP2007/064183 -

wQ 0w dnsdy, thiophenyl (synonymous to thienyl), oxazolyl, isegazaiybg7/064183

thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl. In case
m is 0, pyridinyl is preferred, in case miis 1, 2, 3 or 4, pyridinyl,
ﬁyfﬁﬂidlﬁhhopht%@fﬂr{y%ﬂwﬁﬁﬂm% indaazobdazrazedyhzeniaolylolv, isothiazolyl,

iISOX (r)rth azolyl are. pr fer]'rri%d AI t esqegge&d s ar tlgnag od,
R P D S TR P SRR IDF e, im case
mmémér@n%ét*é}@@yblﬁﬁwrémén iBfﬂtélfﬂdvrﬂ?émbéF@ﬂ hiedesolidi patikghlsl,

asadefinechaboyea, srmeboRxiranyethiicanyl] azitidioyh.exat@byionally substituted
tldl[é%/ %rah dro-furanyt, tetrahydro-thiophenyl (synonymous with

tiét%?ﬁ? er ), pyrrolidinyl, pyrazolidinyl, imidazolidinyl, oxazidinyl,

isoxazidinyl, 10 thiazolidinyl, isothiazolidinyl, piperidinyl, piperazidinyl,
morphonnwwnt&@h@%%y}m%llwﬁewangrab%ec}hﬁ@mbml@aikﬂ then 3- to 7-

h&t@my@h@@k%}@m&a}whe@sa@m% M{r@hdanyamaudtmwh piperaaidinyhyl,

morph lin red, All, these residues are,
?lon ?fl %Hé)srmuttégx dpescng/ he{?ré? h%]r}]0 h@n fs?féé”é’% ieradt

r@tehoﬁémthr@m b- W@ﬁmﬁbﬂ@iﬁ&@n@a’ml@aﬁldlﬁ}’ﬂ@ﬁﬁ@dlaﬁowexaﬂdm)’la

ﬂﬁmsiwpmr@ixkhmg@m}wi ipnidaanivl, M@wtdﬁs@mm@%rtn fupyl),

thio (syn Lo thien I) ox lyl, isoxazqlyl, thiazalyl,

rﬁu@fé/ DY i Ha Wn rifmaiyi; By PADSHA, B e ﬁmﬁw , oxetanyl,
pyrmhdmy],, npictacioly], my@mmybmqiypilmdxazmwmﬁtnmaiw are preferred, All
preferedn certainembodinents ofhe ivenfion.i0 R is

-(CR"R")"-C(O)Rd, wherein R™ and RW:' are independently from each

other hyl, or et her n is from,0 to ere

I S b R e b R
Hyfirodehove mlk;pywlszy@@ﬁwlgnwm@ Rbpwhéspinihand Rifan),
EQSBH%}‘E? @%@%QH'YOLM@Q@IM )Cg‘xézaﬂﬂy lysQ:(azg(Q) @nge.i?l' alityh z§9)lyi plyr;dmyl

hen to 6-membered heteroaryl, 3- to 7-membered heterocycloalky
pyrmudmyl pyrazinyl, pyridazinyl. Pyridinyl, pyrimidinyl, imidazolyl, pyrazolyl, oxazolyl,

isoxazolyl, or thiazolyl are preferred.

In certain embodiments of the invention,
R'is -(CRVR™),-C(O)RY,
wherein R" and R™ are independently from each other H, methyl, or ethyl;
wherein n is from 0 to 4;
wherein R® is
Ci--atkoxy,
-NRRE, wherein R and R are each independenty
hvdrogen,
Ci-g-alkyl, or
~(Cy.¢-alkylene)-NRER"; wherein R¥ and R" are each independently
hydrogen, Ci¢-alkyl, or —C{O}O-C¢-alkyl,
phenyl, 5- to 6-membered heteroaryl, 3- to 7-membered heterocycloalkyl
or 3 to 7-membered cyloalkyl,
which are optionally substituted with ene or more halo,
Cr.s-alkyl, Ci¢-haloalkyl, Cis-hydroxyalkyl, C,.s-cyanoalkyl,
Crs-alkoxy, Cie-haloalkoxy, -S{0)¢..Cis-alkyl, nitro,
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or 3 to 7-membered cyloalkyl, which are optionally substituted with one or
more halo, CI-6-alkyl, Cl-6-haloalkyl, Cl_6-hydroxyalkyl, Cl_6-cyanoalkyl,
Cl-6-alkoxy, Cl_6-haloalkoxy, -5(0O)o_2Cl_6-alkyl, nitro, WO 20081080844

WEATERBA07/064183 -14 hydroxy, cyano, -(C-6-alhyl.ene)-@cCBradlrytic4183

-(Ci_6-alkylene)-O-C-6-haloalkyl, -(Ci 61glkylene)-OR™, -C(O)OCi_6-alkyl,
-C(O)C1-6-alkyl, -C(O)OK™, -C(O)R™, -C(O)NR'R", -S(O)2NR'R", 5

-(CH2), NR'R", -(CH2)x N%‘%@&;&ww Cr ecaﬁaf)muﬁats@)gszm alkyl,
-(CH2)x C3-6-cycloalkyl, - 2) R quéekﬁ F%“ ép to 4, R'and R"

are each independently H o Ci Fryef 0° * together with the
nitrogen to which they are b@un@l”f(fﬂr?ﬁeél S’ 6-Fiéhmberedahaterbcyole: «-alkyl,

comprising one or two hetefpgg@ﬁssqt@@tg@from@lﬁ\q{qis @{@Ihﬁ"' I8,
phenyl or 5- to 6-membere op [y su,bstltuted W h one,

two, or three halo, 15 Ci_6 qéﬁé%l(@% (t‘éofﬁ% oreH S }aﬁ;bﬁ(}?%
-(CR"R™)"-C(O)Rd, prefera@tﬁﬁllm"ﬁlﬁﬁﬂ&ardlh&d@éﬂkﬁstan@’cﬁmﬁsﬂ,
methyl and the other R™ a @ﬁ")' qge,hydrogen The following linkers
-(CR'R"),f- are preferred: -CH2-, -C (CH -, -CH2CH2-, -CH2CH2CH2-,
_CH(CH3)CH2-, -CH2CH(CH3) ¥ heHREiF3JemSC0 25, -CH2CH(CH3)

CH2-, or - CH2CH2CH(CHB)-. 20 dileivasiakleh iRl RIy) K G{@)Rdlisyl, or

0, 1, 2 3or4. WhenRd in (CF&W VXN)” -C QPRd |%5€to 6-membere

gen t h they ar
heteroaryl, then 5- to 6- memberea%eteroé’r is as defined’ 85%%" Vr\{alr(ﬁeltyey are

pyrrolyl, pyrazolyl, imidazolyl, futauyt f%?ﬁé‘n?yﬁfcﬁﬁ’ﬂﬁ“ﬂﬁmﬂ‘)l heigikEfgomprising

(synonymous to thienyl), oxazoluhd%exaaqiy{ewmmygel@%@I@aﬂiyh O or$, and
pyridinyl, pyrimidinyl, pyrazinyl, pyrida |n W en d |55 to membetied

25 heteroaryl, optionally substltged r?yrl ﬁ IS pre efred; ,&TF eestgroary
residues are optionally substituteticstesdritedierereth. hendRdrithr¢e halo,

CR"R")"-C(O)Rd is a 3- to 7-membered hatenpeydoalkily then3: Wi oxy,

7-membered heterocycloalkyl is as defined above, namely oxwanyl

th”ra'?X I—(%%inﬁm%l—’C(O)R , preferably, all R¥ and R are hydrogen, or one R™ is methyl
and the other R™ and R are hydrogen. The following linkers -(CR'R") -~ are preferred:
-CH;-, -CH(CH3)-, -CH,CH;-, -CHyCHLCH;-, -CH{CIH3)CH,-, -CH,CH{CH3)-,
~-CH{CH3)CH,CHa-, -CH,CH(CH3) CH;-, or - CH,CH,CH(CH3)-.

The variable n in -{CR"R™),-C(O)R%is 0, 1, 2, 3 or 4.

When R in -( CRUR™),-C(O)R%is 5 to 6-membered heteroaryl, then 5- to 6-
membered heteroaryl is as defined above, namely pyrrolyl, pyrazolyl, imidazolyl, furanyl
(synonymous to furyl), thiophenyl {synenymous to thienyl), oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl. When R® is 5- to 6-membered
heteroaryl, optionally substituted pyridinyl is preferred. All these residues are optionally

substituted as described herein,

When R in -( CR'R™),-C(O)}R" is a 3- to 7-membered heterocycloalkyl, then 3- to
7-membered heterocycloalkyl is as defined above, namely oxiranyl, thiiranyl, aziridinyl,
oxetanyl, azetidinyl, tetrahydro-furanyl, tetrahydro-thiophenyl (synonymous with
tetrahydro-thienyl), pyrrolidinyl, pyrazolidinyl, imidazolidinyl, oxazidinyl, isoxazidinyl,
thiazolidinyl, isothiazolidinyl, piperidinyl, piperazidinyl, morpholinyl, or
tetrahydropyranyl. When R% is 3- to 7-membered heterocycloalkyl, optionally substituted
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oxetanyl, azetidinyl, tetrahydro-furanyl, tetrahydro-thiophenyl
(synonymous with 30 tetrahydro-thienyl), pyrrolidinyl, pyrazolidinyl,
imidazolidinyl, oxazidinyl, isoxazidinyl, thiazolidinyl, isothiazolidinyl,

wpipasaisvghspiperazidinyl, morpholinyl, or tetrahydropyranyl. WherpRd7is3183

to 7-membered heterocycloalkyl, optiorja}I_Ly_substituted WO 2008/080844
PCT/EP2007/064183 -15 piperidinyl, piperazidinyl, or morpholinyl are

pigfertagi Alihesairssiduasars ARNORRI Y subslituted.as desgrede optionally
herein. When R™ i &%Lo 6-membered heteroaryl, then 5- to 6-membered
ﬁlg‘gétrlct)létr i g(%SCi §ﬁ 86" &bove, namely pyrrolyl, pyrazoly], imidazolyl,

furanyl %syno,r,l’ymous to furyl), 5 thiopheni/l synonymous to thienyl), A
oxazotyhgadkazohto thiaeaersbisiszAy - poeriiylo GyrirrbRrige psieaoniy is as
Rirdaz imdvE v elisyl ppitdmidiyysz iRidazelykopy | dgelll 0xazeinous to furyl),
isoxazoly] or ihiszohl are prefarred, In cerain embodiments St e 1 pyridiny
invéntion, &yis r@'("&fi -p%e’ny]i],} herein Bhényfllé) }obiilcl)%a(ﬂ i/"sllsj s‘ifﬁ?e%’ Pyncmyt,
withrodégs potethal oy Gilaguhadl Saikgin i peratkyling, Bradkoxly!. Oy d®lyl, oxazolyl,
halealkeKys iR dmdhxy-Qt.c¥ano. Halo, CF3, Cz_4-alkyl, Ci_6-alkoxy,

OCF3 and cyano are preferred substitutents. In certain embodiments of

the inyention. Riis -5(0)2-C_&ralkyl, -S(O)2N(C-6--alkyD2, or . . .
ooy R o ) R ST B M herein phomyt i

entienassbetibyigstedtnenivarmer: hdanals theliePedsible-ebibinatioliesy, Cie-

HRSeXAMAIeS [rergiye)t balew aleeriainembrdingntsiRbihednwe Rl yano are
Arie? halg,s g%%alglf Ci-6-haloalkyl, C-6-hydroxyalkyl, C1_6-cyanoalkyl, CI
- , - 0

AlROX ‘halodlkox , -S(0)o_2C1-6-alkyl, nitro, cyano,
y y _ y y

-(C-6-alkylene)-O-Ci_6-alkyl, -(C_6-alkylene)-OR"™, -C(O)OC_6-alkyl,
-C(O)NRm2insehofirges obthpERIRR R s -S(0)2-Cre-alkyl, -5(0)N(Cre-
{GHR)eNR'C(MHLL,G-alkyl).-(CHZ)x-NR'S(0)2-C_6-alky1,
-(CH2)x-Cs_6-cycloalkyl, -(ClI2)x R™ wherein x is from 0 to 4, R' and R"

are edich indeperribity # draabevalksiidoerR arrd Riceoprtired Withrdsent invention
Ritegaeiteavkidh theyhareibedndioreran2es% e Sveacsaldered heterocycle
comprising one or two heteroatoms selected from N, 0 or S, and R™ is

phenyl, eptignalivhsbstitiuted withRpgidwo, or three halo, C_6-haloalkyl,
C_6-alkyl, or Ci-6-alkoxy.
Ais  halo, Cig-alkyl, Crs-haloalkyl, Cis-hydroxyalkyl, Cy s-cyanoalkyl, Ci-alkoxy,

Cis-haloalkoxy, -5(0)4.2Cye-alkyl, nitro, cyano, -(Cis-alkylene)-0-Cyg-alkyl,
-(Cy¢-alkylene)-OR™, -C(O)OC,6-alkyl, -C{O)NR'R”, -S(O},NR’'R”,
-(CHy)-NR'R”, -(CH;3) - NR'C(O}-Cyg-alkyl, -(CH, },-NR'S(Q),-C; ¢-alkyl,
-{CH2)y-Cs.g-cycloalkyl, -(CH,)-R™”,

wherein x is from 0 to 4,

R’ and R” are each independently H or Cy ¢-alkyl, or

R’ and R” together with the nitrogen to which they are bound form a

5 or 6-membered heterocycle comprising one or two heteroatoms

selected from N, O or S, and

R™ is phenyl, optionally substituted with one, two, or three halo,

Ci.g-haloalkyl, Cie-alkyl, or Cys-alkoxy.

In certain embodiments of formula (1) of the invention,

Ais  halo, Cyg-alkyl, Ci.¢-haloalkyl, C;.s-hydroxyalkyl, C,.¢-cyanoalkyl, C;.¢-aikoxy,
Cr.s-haloalkoxy, C).¢-thioalkyl, ~S(O),-Cy.¢-alkyl, cyano, -CH,QCHs,
-C{O)O-Cye-alkyl, -C{OINR'R”, -${O),NR'R”, -NR’C{O)-Cy.4-alkyl,
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In certain embodiments of formula (1) of the invention, 30 A is halo,
C-6-alkyl, C-6-haloalkyl, C-6-hydroxyalkyl, C_6-cyanoalkyl, C-6-alkoxy,
C-6-haloalkoxy, Ci r,-thioalkyl, -S(0)2-C-6-alkyl, cyano, -CH20OCHS,

we{BY@@6-alkyl, -C(O)NR'R", -S(0)2NR'R", -NR'C(0)-C1_6GratkybitdDos41ss

2008/080844 PCT1EP2007/064183 -16 VR’ S(0)2-Cl-6-alkyl, benzyl, or
phenyl wherein R' and R" are each mdependently H or C-6-alkyl. In

certain embggiientsf tgm@yplge%pfoﬂ}gﬁh ntion, R' is H, 5 C2-6-alkyl,
optionally substityted WI CN,.ar OH, an erein nd R"
are independentf 3‘%8}% lea%hdg%hélﬁ-faﬁgeﬂ% ‘%fh%()f }W\/ﬂﬁ (féﬁﬂ%ﬁ from
0 to 4; 10 wherelb Re RpRenyl e Geembated.hgteroaryl, 3- to

7-membered heterocycloalkyl or 3 to 7-membered cyloalkyl, which are
@bﬂor}a,lly substituted with one or more A, -NR ER’, wherein Re and R’

?(;G()C()e) el %ﬁﬁgﬁp‘%@:%%ﬁ%ﬂ gg%?vlio WherEIr]l—%('?;i(? IR"Gaarllekyl >

indep® neida Bﬂ b‘m each. other H, methyl, or ethyl; wherein n is from 0 to
4; whereiniRyl,i20 C1-6-alkoxy, -NR'Rf, wherein R™ and RE are each

independently Zéq{]p £i 6-a %} E(é EﬁngfG alkyl %baﬁﬁ Rme\%h S eyl

R9 and Rh'are penden rogen
or-C(0)O-Chgaikyl ipfiemd) B-40 6-membered heteroaryl 3 to
7-memberggd, hetgnecycloalkyl or 3 to 7-membered cyloalkyl, which are

optionally substituted with one or more A, -S(0)2-C1-6-al kyl
P y lfllenyl - to 6- men{ﬂered hetero(au%/% 3-t07- mem’bez red heterocycloalkyl

or 3 to 7-membered cyloalkyl,
which are optionally substituted with one or more A,
-NR"RY, wherein R and R are each independently
hydrogen, Ci.s-alkyl, -S{0),-C, ¢-alkyl, or -C(O}-C; 4-alkyl,
-(CR¥R™),-C(O)RY,
wherein R™ and R™ are independently from each other H, methyl, or ethyl;
wherein n is from 0 to 4;
wherein R® is
Ci¢-alkoxy,
“NR°R, wherein R® and R’ are each independently
hydrogen,
Ci-s-alkyl, or
—(C3,6~aik§flene}wNRth; wherein R® and R" are each independently
hydrogen, Ci¢-alkyl, or ~C(O)0O-C,;.-alkyl,
phenyl, 5- to 6-membered heteroaryl, 3~ to 7-membered heterocycloalkyl
or 3 to 7-membered cyloalkyl,
which are optionally substituted with one or more A,
-5(0)2-Cig-alkyl,
‘S(O)ZN(CLﬁ‘a{kYDb
-5(0),NH{C6-alkyl);

Ais  halo, Cy¢-alkyl, Ci¢-haloalkyl, Ci.s-hydroxyalkyl, Ci.s-cyanoalkyl, C,¢-alkoxy,
Ci¢-haloalkoxy, -5(0)s.2Cis~alkyl, nitro, hydroxy, cyano,
-(Crp-atkylene)-O-Cj4-alkyl, -(C,¢-alkylene)-0-C, ¢-haloalkytl,
-(Crs-alkylene)-OR™, -C(OQ)OC,s-alkyl, -C{O)C;.-alkyl, -C{OIOR”,
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30 -S(O)2N(CI-6-alkyl)2, -S(O)2NH(CI-6-alkyl); A is halo, Ci_6-alkyl,
Cl-6-haloalkyl, Cl-e-hydroxyalkyl, Ci_6-cyanoalkyl, CI 6-alkoxy,
CIS,-haloaikoxy, -S(0)o-2ClI-6-alkyl, nitro, hydroxy, cyano,

we(@nBratkylene)-O-Cl.6-alkyl, -(Cl-6-alkylene)-O-Cl 6-haloalkyk8Ep2007/064183

-(C1-6-alkylene)-OR™, -C(O)OCI-6-alkyl, :C(O)CI-6-alkyl, -C(O)OR™, WO
2008/080844 PCTIEP2007/064183 -17 -C(O)R", -C(O)NRR",

-S(0)2NR'RY dFRHZ)dl\@ Riv R(%%gNR’@fQX@&2§XMk”,

V\(/ﬁglrgn |:I<|Fs\) P{ﬁ @Q@ﬁd@? ;L%%&%%gg@%&ﬁ%ﬁ@gﬁ
Ci_6-alkyl, ﬁﬁﬁzhrfdsR'tstdgeﬁcrér Withithefitrogen to which they are bound

forma 5 or 6- m@mg@glpg@pgxglg comprising one or two heteroatoms
selected from N, O or S, and R™ is hen | or 5- to 6-membered heteroaryl,

optionally substlktﬁt?%fiv\?ltf?"%a6}ﬁé“%ngﬁﬂf’e}é{ Rafo: cilsth&toalkyl,
Ci_6-alkyl, or CI}&a{deytdgtdmﬁmlembﬁduwiwmmm@@)edfdhed form a

invention, R'is H, C2:6:3lkyl,.9 té?&%é?’cﬁe”é)zng’% g}Nworh(gfef s

C-6-haloalkyl, -(CR'Ril.)m Ra, wherein'R epen ently from
each other H, m@ﬂﬁ%c%ff@fﬁ)w WRereifh is from 1 to 4; wherein Ra is 20

phenyl, 5- to 6- naembgneﬁlyhetegowr&rt@eﬁmma@m hatesealelaaliuted with

or3to7- membered IoaI 0 tu ed |th e or
more A, NR)Rc, weherefn e%ﬁg‘& gtgé iy é ‘ltyol% dr?)éﬂgr?xy

Cl-6-alkyl, -S(0O)2-CI-6-alkyl, or -C(O)- C_6 aIkyI, 25 (CR"'R)n C(O)Rd,
wherein R™ and R' are independently from each other H, methyl, or ethyl;
wherein n is from 0 to 4;

In certain embodiments of formula (1) of the invention,
R'is H,
Ca.g-alkyl, optionally substituted with CN, or OH,
Ci-s-haloalkyi,
{(CRRY,,-RE,
wherein R' and R" are independently from each other H, methyl, or ethyl;
wherein mis from 1 to 4;
wherein R® is
phenyl, 5- to 6-membered heteroaryl, 3- to 7-membered heterocycloalkyl
or 3 to 7-membered cyloalkyl,
which are optionally substituted with one or more A,
-NRR, wherein R” and R® are each independently
hydrogen, Cj¢-alkyl, -S(0),-C; s-alkyl, or ~C(O}- Cys-alkyl,
-(CR™R™),-C(O)R,
wherein RY and RY are independently from each other H, methyl, or ethyl;
wherein n is from 0 to 4;
wherein R%is
Ci.¢-alkoxy,
-NR‘R’, wherein R® and R’ are each independently
hydrogen,
Cis-alkyl, or
-(Cye-alkylene) -NRER"; wherein R¢and R" are cach independently
hydrogen, Cig-alkyl, or —C{(O)O-C,¢-alkyl,
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- wherein Rd is Cl-6-alkoxy, 30 -NReRE, wherein R* and RE are each
independently hydrogen, C1-6-alkyl, or -(C2-6-alkylene)-NRsR1'; wherein
Rs and R" are each independently hydrogen, Cl-6-alkyl,

wOnre@ek-L1-6-alkyl, WO 2008/080844 PCT/EP2007/064183h8ipbeile4183
5- to 6-membered heteroaryl, 3- to 7-mepbered heterocycloalkyl or 3 to
7-membered cyloalkyl, which are optionally substituted with one or more
A, 'S(O)Z'C|'6'gﬂ% 1,55&@%5@?@&@&%05%9‘)2%”(@%%&;héér%cycloalkyl
halo, C.6-alkyl, I.G-Kaloalk I, C1-6-hydroxy Il?/l, Cl-6-cyanoalkyl,

Ci_6-alkoxy, Cl-6-hal8afkiBk %E&%ﬁ%@iﬁ%ﬁ‘é’ kyl, nitro, cyano,
-(Cl-6-alkylene)-O-Cl.6-alkyhic{Gltoatkytehe ORI Hd( OB Crb-@lkybre A,
'C(O)Nfﬁ?"dcs(%%k\”?'w’ 10 -(CH2)x NR'R", -(CH2)x NR'C(O)-ClI-6-alkyl,
-(CH2)x NR'S 6)2-Ci-6-alkyl, -(CH2).-C3-6-cylloalkyl, -(CH2), R™ wherein
xis fromt 0kl R-8k8 R are each independently H or Cl-6-alkyl, or R’

and R5topetherayithithe) pitrogen to which they are bound forma 155 or
el ek R R ST e S i A

,00r'S, a ionally Substituted with one; twd, o

three halo,C@é@ﬁﬁﬁﬂﬂ@l,‘@Q%»la@q)d‘,adiﬂ@IﬂﬁfalmypP@esﬂéﬁl@@ﬁ%ovcm-dk}i

selected fropz 20-i8lRnEl-Gratkyk Clhdchalamtiyl. G GrRvdtoxyalsyln v,
5001 6 S G, CbIo- i OA(R: Gl
-S(0)2NR'RCENR'C{ORChaiiryl CENR'8(0)2-Cl-6-alkyl, benzyl, or phenyl
wherein R" and Rj,gre.eachiipgdepgndently H or Cl-6-alkyl. 25

R’ and R” are each independently H or C,.¢-alkvl, or

R’ and R” together with the nitrogen to which they are bound form a

5 or 6-membered heterocycle comprising one or two heteroatoms

selected from N, Q or §, and

R’ is phenyl, optionally substituted with one, two, or three halo,

Ci.e-haloalkyl, Cy.e-allkyl, or C;s-alkoxy.

Preferably, A is selected from

hato, Cy.s-alicyl, Ci.e-haloalkyl, C;.¢-hydroxyalkyl, Cy¢-cvanoatkyl, C,¢-alkoxy,
Ci.s-haloalkoxy, Cye-thioalkyl, -5(O},-Cis-alkyl, cvane, -CH,OCH;,
-C(0)O-Cy-alkyl, -C(O)NR'R”, -S{O),NR'R”, -NR’C(O}-C,.s-alkyl,
-NR’S{0}),-Ci.¢-alkyl, benzyl, or phenyl
wherein R’ and R” are each independently H or C.6-alkyl.

When R” in —C(O)R" of R is a 3- to 7-membered heterocycloalkyl, then 3- to 7-
membered heterocycloalkyl is as defined above, namely oxiranyl, thiiranyl, aziridinyl,
oxetanyl, azetidinyl, tetrahydro-furanyl, tetrahydro-thiophenyl (synonymous with
tetrahydro-thienyl), pyrrolidinyl, pyrazolidinyl, imidazolidinyl, oxazidinyl, isoxazidinyl,
thiazolidinyl, isothtazolidinyl, piperidinyl, piperazidinyl, morpholinyi, or
tetrahydropyranyl, When R" is 3- to 7-membered heterocycloalkyl, piperidinyl,
piperazidinyl, or morpholinyl, optionally substituted with one methyl, are preferred.

In certain embodiments of the invention, R” of the compounds of formula (I) is

hydrogen or Cy.¢-alkyi.
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When R" in -C(O)R" of R2 is a 3- to-7-membered heterocycloalkyl, then 3-
to 7- membered heterocycloalkyl is as defined above, namely oxi.ranyl,
thiiranyl, aziridinyl, oxetanyl, azetidinyl, tetrahydro-furanyl,

wietabyeracihiophenyl (synonymous with tetrahydro-thienyl),peyrebdinys11s3

pyrazolidinyl, imidazolidinyl, oxazidinyl, if xazidinyl, 30 thiazolidinyl,
isothiazolidinyl, piperidinyl, piperazidinyl, morpholinyl, or

tetrathE@Rh(ﬁ@@Mlb&’MbﬁEhB otsth% f&?\f@nmﬁ{nﬁérﬁﬁ ReteracyeloalitMlependently
ip rldlnr\é ?e‘e[am yI or l, 0 tlonally su ﬁé&ﬂf’é d Wlth one
Hid & ‘& éd] odifiES e iy O’ﬁéz of the
compounds of formula (t) is hydrogen or C1-6- aIkyI WO 2008/080844

PCT/EPb708aa85 magsaldbaimcatitodintak& of thermviariibrreradrogen.
R4, Rs, R6 are each independently hydrogen, halo, Ci 6-alkyl,
Cl_6-haleaiki cGibdlatcaxyod G 16 dnaloalROXY. fimoetsain ambbdigaants, 6for
tllﬁ% jpyention, R3 and R6 of formula (I) are hydrogen. In certain

E)ddlments of the invention, R4 of formula (1) is hydrogen, CI, F or 5

meth l. In certain empodiments of the invention, R' of formul

Pydrogbrt RO C o8 BB S SEeS: (Y ISy ot Fathggen, hal, C,
prefieoaplyr a©AEENE & als dyd; hioweleis, withitiey exdiision abhydroger:twith the
fa{m&{o%rubﬁgm%,Iﬁértﬁa%%bgfﬁqéy@t&%ymoQ%E%néﬁlcw&eroa: In

embodiments, R"Is Cl, F or methoxy; in further embodiments, R’ is Cl.
FERFEAR BRAEBaTeR S S et R HhkeRebRIHY ey én, 1%“4 is

hydrogen, F, CI or methyl, and R3 is halo, CF3 methoxy or OCF3. In
preferiedeskribodibratitseofthénvientiohomat alhR RoaRe adeoyarBY érhadrogen, F,

BesanRe,imed R ceHal embodimentsahie invention, R7 is hydrogen
or C1 6-alkyl; preferably 15 hydrogen. In certain embodiments of the

Invenyon '?S s %‘gé 1ménq|s IS h%h%%tnOWdiiﬁ I?d’areq :éraéenfatthﬂae same

preferé’b‘fy s Pogen. Th'a Certain embodiment the comp
iAYention are those compounds of formula (I-a), namely Whereln 20U is
O, and V is CH2; and one or two of the variables W, X, Y, and Z are
nitrogen cépein e&ﬁﬁ:imgétaﬁiaiﬂﬂ&ﬁﬁmi@ﬁBR@Vbeh@m@efo R6ARDIRE; preferably
%(,%6 deflned in any of the combinations given above. In a certain
fiment the compounds of the invention are those compounds of

In certain embodiments of the invention, R® is hydrogen, halo, methyl, methoxy,
CF3, or OCF3; preferably, R is hydrogen.

In a certain embodiment the compounds of the invention are those compounds of
formula (1-a), namely wherein

Uis O, and V is CH,; and one or two of the variables W, X, Y, and Z are nitrogen, the
remaining variables being CR®, wherein R' to R® and R® are as defined in any of the
combinations given above.

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

U is O, and V is CIy; and one of the variables W, X, Y, and Z is nitrogen, the
remaining variables being CR®, wherein R' to R® and R* are as defined in any of the

combinations given above.

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

formula (I-a} wherein



formula (I-a) wherein 25 U is 0, and V is CHz; and one of the variables W,
X, Y, and Z is nitrogen, the remaining variables being CRs, wherein R' to
R6 and R' are as defined in any of the combinations given above. In a

weettagngmaodiment the compounds of the invention are thoseeapRALNGS 83
of 30 formula (I-a) wherein WO 2008/08%3514 PCT/EP2007/064183 -20 U

isO, Vis CH2, Wis N, Xis CM, Y is CM, and Z is CM, or U isO, Vis CM,
W is GHis Xis\Nis ¥ois, GWMisaldiZsis GH: RIcH isQy ¥iisGR,W is CM, Xis
CM,YisN,and ZisCM, or Uis0,Vis CH2, Wis CH, Xis CH, Y is CH,
and ZHJSIRPDYSSG%O\{V\}Sig%H%W’ig N SEie (TN And Z is CM, or
U i_s OWsiQQ}HiSWEiis,N( b @—CM;{S\CE,GMS, iapahﬁ iESi_NCB?, dJ isQ, Vis CMZ,
Wis GM, 19N, s I 2ed2 ﬁ{%s% i1, QIné’ﬁé@i*brW is CH, X is

N, Y is CH, and Z is N; and wherein R" to R6 are as defined in any of the
combikdfibhs’ giveR above’: 1oiPréterrét b ditn&ts ©F the invention
are those compotAdswoiformuladisay) ivwhereindyis &, ¥ris CM2, W is N,
Xis CM,.V.is.CM d.Zis or Uis0,Vis 2, W.is CH, Xis N, Vis
CM, al\g\} o2 fs\%f\/l{;%{%’ \l%slb(%%},g\? §§Q§Wm§ gﬁﬁ%‘s €H, Vis N, and Z
is CHY ot © ¥ © Wis\EHA Y SO, Yis@H aydg GHsand Z is N; and
whersin &' to1R6are asmefineddp sny of shasombinatians.givgn above. In

a certain embodiment the compounds of the invention are those
compounds of 20 formula (I-b), namely wherein U is 0, and V is C=0; and
one oPtweraithevediaiies W i, ivyandZ arainitcogenp othelseaininga (1-a)
variablgs being CR8, wherein R' to R6 and R8 are as defined in any of the
combinations given above. In a certain embodiment the compounds of the

inventibh Sre'thosE edMisdtmas 628 fofmbad-HyviHdrei U is 0, and V
is C=@;iany Gne@fithey vadabEds\W, X,isxCangnd i5 mitiagen, the remaining

variableg peipg, CRE, Whetaih RiJREA04RE, 258, fefined in any of the
Uis O, VisCHa, Wis CH, X is CH, Yis CH, and Z1s N; and

: 1 6 . . . .
wherein R to R” are as defined in any of the combinations given above.

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

Uis O, and V is C=0; and one or two of the variables W, X, Y, and Z are nitrogen,
the remaining variables being CR®, wherein R' to R® and R® are as defined in any of the
combinations given above,

in a certain embodiment the compounds of the invention are those compounds of
formula (I-b} wherein

Uis O, and V is C=0; and one of the variables W, X, Y, and Z is nitrogen, the
remaining variables being CR®, wherein R' to R® and R® are as defined in any of the
combinations given above.

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

formuia (1-b) wherein

UisO, VisC=0,WisN, Xis CH, Yis CH, and Z is CH, or
Uis O, VisC=0,WisCH, Xis N, Y is CH, and Z is CH, or
UisO, VisC=0,WisCH,XisCH, Yis N, and Z is CH, or
UisO,VisC=0, Wis CIH, X is CH, Yis CH, and Z is N, or
Uis O, Vis C=0, Wis N, X is CH, Y is N, and 7 is CH, or



combinations given above. In a certain embodiment the compounds of the
invention are those compounds of 30 formula (I-b) wherein U is O, V is
CO,WisN, XisCM, Vis CH,and Zis CH, or UisO, Vis C=0, W is CM,

wimdd;ovsa4LM, and Z is CM, or U isO, V is C=0, W is CH, Xis1Gt0d18dMig3

and Zis CM, or UisO, Vis C=0, Wis CR, Xis CH, Y is CM, and Z is N,
or35Uis0,VisC=0,Wis N, XisCH, Yis N, and Z is CH, or WO

3(0_08(/:%398)44f %@ﬁ@%%@ﬁ?ﬁ%é@l, ‘Qés %\k}ﬁ@né}/_l ZSQ{EI\?I\\(N' iSNN, X(;SZQR,
is CR, and Z is.N,.or. U isO, V.is C=0, W is CH, Xis.N, Y is N, and Z is
CH, o S%%%,ZI‘?’%S: @t%ii/@% gﬁf %ﬁg N ?élgﬁfsaﬁé’f is N; and wherein
R' to R6sdre Assdefidedin amly 8fithe, c’damm,aam_z givenabove. 5Ina
cartaim emppgmenttheisemnaynds ol the.Inveniion arsthgss compounds

of formula (1-c), namely wherein U is CH2, and V is O; and one or two of
the variables W, X, Y, and Z are nitrogen, the remaining variables being
CRS8, mheteiRletabkGiaed RE:arengs dafined iheainyohihe adOthose compounds of

mbinatio S lven, akaysg; In a certain embodiment the compounds of the
?r(?venﬁlf%)?w aC?eI%%%]s comigéhnds of formula (I-c) wherein U is CH2, and V

is 0; dhé SRt vaRaplissone o tyo shhz Yamirsgdh, ¥hd, ramhainingitrogen, the
vatiahies heingeRBenherain Rhie-R6rng RS areiag’dalingddarmrY of they of the

15 combinations 1gi\()en above. In a certain embodiment the compounds of
OIMe1nations givey ﬁ OVE, .
the inventiontare those compounds of formula (I-c) wherein

UisCH2 A/isOaWisiDod Ty 8@ MaampiisGHobrthe invention are those compounds of

WisGi2 (YisoMisGk XisN, YisCH,andZisCH,or 20
UisCH2,Vi§O,Wing XisCH,YisN,andZisCH,or

UisCH2VisEABE H XisEH Y55 C1F, M dPfsibrssseRe, U /8, fvissfrogen the
Xis@RpY jaiphndZing CR’ owHdrisrCR2 10/ 1’ Ol B8 MreXais &Ry isCRy of the

@%&ﬂﬁf@n%i&éﬂ%&@@’ Vis0, WisCR, XisN, Yis N, and Z is CH, or
[n a certain embodiment the compounds of the invention are those compounds of

formula (I-¢) wherein

UisCH,, Vis O, Wis N, X 1s CH, Y is CH, and Z is CH, or
UisCH,, Vis O, WisCH, X is N, Y is CH, and Z is CH, or
UisCH,, Vis O, WisCH, X1s CH, Yis N, and 7 is CH, or
UisCH,, Vis O, Wis CH, X isCH, Yis CH, and Z is N, or
UisCH, VIsO, Wis N, XisCH, Yis N, and Z is CH, or
UisCH, VisO,Wis N, XisCH, YisCH, and Zis N, or
UisCH,, Vis O, Wis CH, X is N, Y is N, and 7 is CH, or
UisCH:, Vis O, WisCH, X 1s N, Y is CH, and Z is N; and

. 1 6 . . . . .
wherein R’ to R” are as defined in any of the combinations given above.

In a certain embodiment the compounds of the invention are those compounds of
formula (I-d), namely wherein

U-V is ~CH=CH-; and one or two of the variables W, X, Y, and Z are nitrogen, the
remaining variables being CR®, wherein R' to R® and R® are as defined in any of the
combinations given above.

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

formuia (I-d) wherein



(o1

10

15

8}
L

30

35

25UisCR2,Vis0,WisCR, Xis N, Yis CR, and Zis N; and wherein R'
to R6 are as defined in any of the combinations given above. In a certain
embodiment the compounds of the invention are those compounds of

wiptmosiads=d), namely wherein 30 U-V is -CH=CH-; and one qictworabihyes41s3

variables W, X, Y, and Z are nitrogen, t_h% remaining variables being CRS,
wherein R' to R6 and R8 are as defined in any of the combinations given

above,Jp g cefai AMRAMIReN e FAMPRURISONNSINYERIN A RSk maining

compounds of formula (I-d) wherein WO 2008/080844 L
b lic%ﬁ-ﬁa%asoq%g%ﬂﬁa FaYiQbIE Py nations

Yivandlio¥s. nitrogen, the remaining variables being CR8, wherein R' to R6

and Rs are as defingd inany metgwmg&mgim%ﬁﬂo%bﬁg%é)@eacompounds of

certain embodiment the compounds of the invention are those compounds
Sprewbrmoda vibassiherein U-V is -CFI=CH-, W is N, X is CH, Y is CH, and
Zis CH, or U-Vis-CH=CH-, Wis CH, Xis N, Y is CH, and Z is CH, or
U-V is-CH=CRl=WHis BHs XisKGH,N. i NCahauzdig G broU-V is

-CH=CH ;W is:CHX iy GhhiY, 186K, andodris, N oridety-y is -CH=CH-,

Wis N, XisCH, Yis N, and Zis CH, or U-VIs -CH=CH-, Wis N, X is CH,
Y is dlilya?ﬁd%ﬁstﬁﬁbrmﬂlcﬁ’-%ﬁ%x s BASEER Y is N, and Z is
CH, oU-WV4iS:CGIECHY, MR CH;s X8, N, iYG$ICHdanhd XisN; and wherein

R to R6afe as defined,inany:of e comiinafigns;givan above. 15 In a

certain embodiment the compounds of the invention are those compounds
of foraias e Taftrelly wndrdits G i sEiip A Z-isdldo8ne or two of the
variahley W, XH¥Cand W aremitrogen, theNtemamng vadables being CR8,

wherein,R' to R6 and R8 grgﬁxﬁgmﬁwggw% 20 cqmbinations

given above. Tn a. certain'em e cdmpotnds of'the invention are
tHossiodinpolineks of deiinndlan(ie) afHeremmbivaiiore Erag zeyand one of
the variables W, X, Y, and Z is nitrogen, the

In a certain embodiment the compounds of the invention are those compounds of
formula (I-¢}, namely wherein

U-V is —=CH,-CHj;-; and one or two of the variables W, X, Y, and Z are nitrogen, the
remaining variables being CR®, wherein R! to R® and R® are as defined in any of the
combinations given above.

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

U-V is =CH>-CH;-; and one of the variables W, X, Y, and 7 is nitrogen, the
remaining variables being CR®, wherein R' to R® and R® are as defined in any of the
combinations given above.

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

formula (I-e) wherein

U-V 15 =CH,-CHs-, Wis N, X 1s CH, Y 1s CH, and Z is CH, or
U-Vis —CH,-CH,-, Wis CH, X is N, Y is CH, and Z 1s CH, or
U-V is ~CH,-CH,-, Wis CH, Xis CH, Yis N, and Z is CH, or
U-V 15 “CH,-CHs-, Wis CH, Xis CH, Yis CH, and Zis N, or
U-Vis =CH,-ClH;-, Wis N, Xis CH, Y is N, and Z is CH, or
U-Vis-CH,-CH>-, Wis N, X1s CH, Yis CH, and Zi1s N, or
U-Vis -CH,-CH;-, Wis CH, Xis N, Yis N,and Z is CH, or
U-V is ~CH,-CH,-, W is CH, X 1s N, Y is CH, and Z is N; and
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remaining variables being CR8, wherein R' to R6 and R8 are as defined in
any of the 25 combinations given above. In a certain embodiment the
compounds of the invention are those compounds of formula (I-e)

wvbergasoels is -CHz-CH,,-, W is N, Xis CH, Y is CH, and Z ig&Gl:ranoWodh 183

is -CH2-CH2-, Wis CH, Xis N, Y is CH,and Z is CH, or 30 U-V is

-CH2-CH,-, Wis CH, XisCH, Yis N, and Z is CH, or U-V is -CHz-CH?-, W

i iCekini8 foh® ¥ riS(CHbiaRd 4 it NoOth dLofniSinbib2r{diln WokeN, Xis CH,

Yis N, and Z is CH, or U-Vis -CHz-CH,-, Wis N, Xis CH, Y is CH, and Z

is N, or LI-Vis -CH2-CI-I2-, Wis CH, Xis N, Y is N, and Z is CH, or 35

U-V idnGHErBHZmWbEBHH] Xis MNoYpisiGH, dnt Zitg dtanch®/@ose compounds of

2008(98084 4B G IER#DA£/064183 -23 wherein R’ to R6 are as defined in

any of the combinations given above. In a certain embodiment the _
compblufide B the ifentivh Aie th64e Lottt Yormtia e Hamirggen the
wdnerim S WdristGs BeM g INR handroReromtiveofdkiefiradablesyWf %e Yombinations
and,Z.aLg nitrogen, the remaining variables being CR8, wherein R to R8

are as defined in any of the combinations given above. In a certain

embodirf &Rt %@«gﬁﬁi{]}?&% BrtRempoeRgs® hrbepEa toMmpsUhas sompounds of
formula (I-f) whetein 10 U is CH2, V is NR'; and one of the variables W, X,

Y, and. Z is nitrogen, the: remaining yariables bein , Wherein, R' to.R8
are agj dlgfig%%’ingiﬁyf{f) fné“rf:hgr% ﬁnﬁ%}% me\l/agﬁeggg%’/éél nwa acrégrt in's nitrogen, the
st ctighdes brips Gids Widenilvdatbrmerestdofiaeddmpountithefombinations
farepdp i) wherein 15 U is CHz, V is NR7, Wis N, Xis CH, Y is CH, and

Zis CH, or U.is CH2, Vis NR2, Wis CH, Xis N, Y is CH, and Z is CH, or
UisCHARRIERREPE IR PR Al O Arg R e ppgngionds of
RIS )GHedéiis CH, Y is CH, and Zis N, or U is CH2, Vis NR2, W is

N, X ig Gl is Nagid& is &M 0020 VIS GHZn Y ASNRT oV is N, X is
CH, Y isCH,and Zis N, or Uis CHZ, Vs NR 7, W is CH, XIsN, YisN,
and z‘%éséi‘ai{ZOY is NR', Wis CH, X 1s N, Y is CH, and Z is CH, or

Uis CH,, Vis NR', W is CH, X is CH, Y is N, and Z is CH, or

Uis CHy, Vis NR', W is CH, X is CH, Yis CH, and Z is N, or

Uis CHy, Vis NR’, Wis N, X is CH, Y is N, and Z is CH, or

Uis CH;, Vis NR', Wis N, X is CH, Y is CH, and Z is N, or

Uis CH;, Vis NR', Wis CH, X is N, Y is N, and Z is CH, or

Uis CHy, Vis NR', W is CH, X is N, Y is CH, and 7 is N; and

. 1 7 . . . . .
wherein R’ to R’ are as defined in any of the combinations given above.

In a certain embodiment the compounds of the invention are those compounds of
formula (1-g), namely wherein

U is C=0, V is NR": and one or two of the variables W, X, Y, and Z are nitrogen, the
remaining variables being CR®, wherein R* to R® are as defined in any of the combinations
given above.

In a certain embodiment the compounds of the invention are those compounds of
formula (I-g} wherein

U is C=0, V is NR’; and one of the variables W, X, Y, and Z is nitrogen, the
remaining variables being CR®, wherein R' to R® are as defined in any of the combinations
given above.

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

formula (I-g) wherein
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Uis CHz, Vis NW, Wis CH, Xis N, Y is CH, and Z is N; and wherein R' to
R2 are as defined in any of the combinations given above. 25 In a certain
embodiment the compounds of the invention are those compounds of

wipenoslesgs4g), namely wherein U is C=0, V is NR7; and one atwerafdtyess183

variables W, X, Y, and Z are nitrogen, t_h5_34 remaining variables being

C'R8, wherein R' to R' are as defined in any of the combinations given
above, 30dn@ ceairembiotimentdire compauanss ofthgiinyention are

those compoungs qf formula.(l-q) wherein U js C=0Q,.V is NW; and one of
the vag“rjié%%’g—sdiN, %YR arr‘@ 1Z%Bﬂ ] rcl)sg%?ﬁﬁe ‘rér%%mﬁ@@aﬁ%les being
CR8, WheteiP R io X8 .dfeiaSefine€n Ariy 5 thd dmibihations given

above, 3xdn@ eetainembediment fagcompepndsof theinyention are
those compounds of formula (I)-(g) wherein WO 2008/080844

PCT/IJfbﬁ = Ogéﬁ.%{ lﬂ 18N, Xis CH, Yis N, and Z 1s CH, or
UiSCiﬂMW,WMRﬂM@Hﬂ%@E}&MZiSﬁH;ﬁm PisNGs0, Vis NR7, W

'S_CHL%@OY\@%BW Z—('ﬁ&?k' iU, Yis N, and Zis CH, or
UisC=0,VisNR',WisCH,XisCH,YisN,andZisCH,or U'is' C=0, Vis NR 7, W

is CHYGIETR, WiEH it is™NS ob 8 19 idEamt %/is™Nerdw is N, Xis
GHer¥ins\) R Uazeiss QfirRd in any of the combinations given above.
UisC=0,VisNR',WisN,XisCH,YisCH,andZisN,or Uis C=0, Vis NR7, W is

CH, XisN,YisN,and ZisCH,or UisC=0,VisNR 7, Wis CH, Xis N,

Y is OR, @ iscRebadtnghe FaincRiprRh dy @ B 81d efifrsttiim axg Bfogsecompounds of
@@m{:@jﬁqtqu,slgjma@@@m 10 In a certain embodiment the compounds of

the inyention are those campounds of farmula (J-h), na e%/ wherein U js _
Coo R hD A b th VA AETES TRy V& i rogen, the
theeraiemainingblasidiog SERgCRBinWREreiRR1td RE andiR8efecdsin any of the
ggmgbﬁ%%@ggggogé combinations given above. In a certain

embodiment the compgounds of the invention are those compounds of
formuld (1SR W SRR TS B8, CPIBRSU Bhi bAfEatie e xomppounds of
ananZlis(hitvogbexethe remaining

Uis C=0, V is O; and one of the variables W, X, Y, and Z is nitrogen, the remaining
variables being CR®, wherein R! to R® and R® are as defined in any of the combinations
given above.

[n a certain embodiment the compounds of the invention are those compounds of
formula {I-h) wherein

Uis C=0, Vis O, Wis N, Xis CH, Y is CH, and Z is CH, or

UisC=0,Vis O, Wis CH, Xis N, Yis CH, and Z is CH, or

UisC=0,VisO, WisCH, Xi1sCH, Y isN,and 7 is CH, or

UisC=O, VisO,WisCH, XisCH, Y is CH, and Z is N, or

UisC=0,Vis O, Wis N, Xis CH,Yis N, and Z is CH, or

UisC=0,VisO,WisN, Xis CH, Yis CH, and Z is N, or

UisC=0, Vis O, Wis CH, Xis N, Yis N, and Z is CH; and

UisC=0,Vis O, Wis CH, Xis N, Yis CH, and Z is N; and

R é . . . . .
wherein R to R” are as defined in any of the combinations given above.

The invention further encompasses an embodiment of formula (1)
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variables being CR8, wherein R' to R6 and Rs are as defined in any of the
combinations 20 given above. In a certain embodiment the compounds of
the invention are those compounds of formula (I-h) wherein U is C=0, V
wis fho¥gsshl, Xis CH, Y is CH, and Z is CH, or U is C=0, V isg;WiisoeRieXs3
isN,YisCR,and Zis CR, or 25U is Cz0D, Vis 0, Wis CH, Xis CH, Y is
N, and Z is CH, or U is C=0, V is 0, W is CH, Xis CH, Y is CH, and Z is N,
or UisC=0,Vis0O,WisN, XisC,YisN)and Zis R,.Qr U isC=0,Vis
0,WisN, XisCR,YisC,and Zis N, or Uis iSO\W is CR, Xis N,
Yis N, and Z is CR; and 30 U is C=OQ/is Q; is CH, and
Zis N; and wherein R1 to R6 ar W e coﬁabinations
given above The invent@{urth k. encgmpasses an erﬁhqd’fment of

C=0 and V'is O;
wherein
Uis O, and V is CH;, or
Uis O, and Vis C=0, or
Uis CH,, and Vis O, or
U-V 15 -CH=CH-, or
U-Vis ~CH,-CH,-, or
U is CH,, V is NR'; or
Uis C=0,and V is NR, or
UisC=0and Vis O;
one or two of the variables W, X, Y and Z are nitrogen, the remaining variables being CR%
R'is H,
Cag-alkyl, optionally substituted with CN, or O,
Ci-s-haloalkyl,
(CRRY) R,
wherein R' and RY are independently from each other H, methyl, or ethyl;
wherein m is from 0 to 4;
wherein R" is
phenyl, 5- to 6-membered heteroaryl, 3- to 7-membered heterocycloalkyl
or 3 to 7-membered cyloatkyl,
which are optionally substituted with one or more A,
-NR"R’, wherein R® and R® are each independently
hydrogen, Cig-alkyl, -5(0).-Cys-alkyl, or -C{O)- C5-alkyl,
~(CRIR™),-CO)RY,
wherein R and R” are independently from each other H, methyl, or ethyl;
wherein n is from 0 to 4;
wherein RY is
Cig-alkoxy,
-NRR', wherein R® and R are each independently
hydrogen,



one or two of the variables W, X, Y and Z are nitrogen, the remaining
variables being CR8; R'is H, Cp-6-alkyl, optionally substituted with CN, or
OH, C1_6-haloalkyl, 15 -(CRR" )nrRa, wherein R" and R" are

- windapesseantly from each other H, methyl, or ethyl; wherein misfiomntotaiss

20

25

30

4; wherein Ra is phenyl, 5- to 6-membergd heteroaryl, 3- to 7-membered
heterocycloalkyl 20 or 3 to 7-membered cyloalkyl, which are optionally
substituted with one @ImgrgiofNR 1'R’, wherein Rv and R™ are each

independently hydrogen, C-g-alkyl, -S(Q)2-C1-6-alkyl, or -C(O)- Cj-6-alkyl,
-(CR"R:v),,-C(0) zd, 25-%fh %%;%E%R YRETRde tI@r‘frB?ﬁLéﬁgFPende“ﬂV
other H, methyl, or ethyl; Whéreiam & frathyQ to 4Cherdin Rdikig,

Ci-6-alkoxy, -NRER ! WQG@%&&Q%&%@&%@ %dﬁ&%ﬁgﬁ%lahggrocydoaﬂcyi
hydrogen, WO 2008/080844 PCT/EP20071064183 -26- C-6-alkyl, or

-(C2.6-alkylene)-N RrR" i Eraif s EA @R each independently
hydrogen, C1.6-alkyl, or-C{)b-arbeplicylaiphainystiddd Gimentaarathre A,
heterqg&sl}z?,- to Zﬂmlembered heterocycloalkyl 5 or 3 to 7-membered

cyloalkyl, hidh are dptionally substituted with one or more A,
-S(O) e kyt; a0} 2N (C] -6-alkyl) 2, -S(O)2NH(CI-6-alkyl); to A is
halo, Gi-6yalkk € l-Gikalpalkyl, C1-6-hydroxyalkyl, C1.6-cyanoalkyl,
I.-G-éahlkiox Cll%P 0al k )%Ik-% )?:Z%I-(?-all%lr éngrq, h*/dr#gsy,] /A% v
268k terfel O e RS e b rems - AR ;
Ci.¢-haloalkoxy, -5{0).2Cis-alkyl, nitro, hydroxy, cvano,
-(Cyig-alkylene)-O-Cy.g-alkyl, -(Cy.s-alkylene}-O-Ci.¢-haloalkyl,
-{Cre-alkylene)-OR™, -C{O)OCs-alkyl, -C{O)C -alkyl, -C(O)OR™”,
-CLOIR™, -CLOINR'R”, -S(O}NR'R”, -(CH,}-NR'R”,
-(CHy) - NR'C{O)-Cg-alkyl, -(CH,)-NR'S(O),-Cig-alkyl,
-{CH,;)x-Cs.g-cycloalkyl, -(CH,) R,
wherein x is from 0 to 4,
R’ and R” are each independently H or Cy ¢-alkyl, or
R’ and R” together with the nitrogen to which they are bound form a
5 or 6-membered heterocycle comprising one or two heteroatoms
selected from N, O or S, and
R is phenyl or 5- to 6-membered heteroaryl, optionally substituted with
one, two, or three halo, Cy.s-haloalkyl, Ci6-alkyl, or C,.s-alkoxy,
R%is hydrogen or C,.¢-alkyl;
R’ and R® are hydrogen;
R* is hydrogen, Cl, F or methyl;
R’ is hydrogen, halo, CF;, methoxy or ~OCFs3;
R”is hydrogen or Cy.¢-alkyl;
R" is hydrogen;

or a pharmaceutically acceptable salt thereof,
Preferably, R" to R® are not simultaneously hydrogen,

The invention further encompasses an embodiment of formula (1)
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-(C1-6-alkylene)-OR™, -C(O)OCI.6-alkyl, -C(O)CK-alkyl, -C(O)OR"
-C(O)R", -C(O)NR'R", -S(0)2NR'R", -(CH2)x NR'R", is
-(CH2).-NR'C(0)-C-6-alkyl, -(CH2)x NR'S(0)2-Cl-6-alkyl, -(CH2)r

W soyetealkyl, -(CH2) R™, wherein x is from 0 to 4, R' and R'erp»ache4183

independently H or C-6-alkyl, or R" and R together with the nitrogen to
which they are bound form a 20 5 or 6-membered heterocycle comprising
one or two heteroatoms selected from N, O or S, a '/ is phenyl or 5- to

6-membered heteroaryl, optionally substituteg-wit_/one,\two, or three
halo, CI-6-haloalkyl, Cl-6-alkyl, %c o , R2 i ge\fYor
C1-6-alkyl; 25 RS and R6 are hydrogen; R4 | rogen, CI,“f or methyl;

Rs is hydrogen, halo, CFB o OCF3; R'is hyéfogen Or
Pr ap ‘

acegtically acceptable salt
thereof. Preferably, R' to R6-&te no Itaneously hydrogen. The
invention further encomp%sses ap embodiment of formula (I) WO
20081080844 PCT/EP2007/064&83 -277U-V R3O0 NOW R4 2\Y X R2
RSN R6 R whereinUis 0, and Vis CH2,or Uis 0, and Vis C=0,or 5
Whsr@r23and V is 0, or U-V is -CH=CH-, or U-V is -CH2-CH2-, or

Uis O, and V is CH,, or
Uis Q, and V is C=0Q, or
Uis CHy, and Vis O, or
U-V is -CH=CH-, or
U-V 1s CH5-CHs-, or
Uis CH,, Vis NR’; or
Uis C=0, and Vis NR’, or
Uis C=0 and Vis O;
one or two of the variables W, X, Y and Z are nitrogen, the remaining variables being CR%;
R'is H,
Co.e-alkyl, optionally substituted with CN, or OH,
Cy.s-haloalkyt,
~(CR'R")-R,
wherein R’ and R” are independently from each other H, methyl, or ethyl;
wherein mis from 1 to 4;
wherein R* is
phenyl, 5- to 6-membered heteroaryl, 3- to 7-membered heterocycloalkyl
or 3 to 7-membered cyloalkyl,
which are optionally substituted with one or more A,
-NR°R®, wherein R® and R® are each independently
hydrogen, Cy.s-alkyl, -5{O),-C,.¢-alkyl, or -C{Q)- Cy.¢-alkyl,
-(CRYER™},-C(OIRY,
wherein R™ and R" are independently from each other H, methyl, or ethyl;
wherein n is from 0 to 4;
wherein RYis
C,.¢-alkoxy,
-NR‘RY, wherein R® and R are each independently

hydrogen,



Uis CH2, Vis NR'; or Uis C=0, and Vis NR', or 10 U is C=0 and V is 0;
one or two of the variables W, X, Y and Z are nitrogen, the remaining
variables being CR8; R'is H, C2-6-alkyl, optionally substituted with CN, or
wObhps@koespaloalkyl, 15 -(CR'R" )m Ra, wherein R' and R" arecT/gp2007/064183
independently from each other H, methyl, or ethyl; wherein in is from 1 to
4; wherein R' is phenyl, 5- to 6-membefec§ heteroaryl, 3- to 7-membered
heterocycloalkyl 20 %1%18@1mmbered cyloalkyl, which are optionally
substituted with one or more A

-NRbR,, wherein Rh and R are each
independently hydrog’éﬁ?“@ggggﬁ&% 5 2-@$f6@1éjll%/l agg fe @y cach independently

Ci_6-alkyl, -(CR"R") a-C(®)dRele25Wherki, Rt ali(RCase; indépendently
from each other i, metBy 'm%r-ﬁté}){ﬁex\’é@ﬁg?ég?% [from, 9.10 45 wiber %&e%ogcydoakkyi

i
is Ci_6-alkoxy, -NReRE, wherein Re an e each independently
5 hydrogen, WO 2008108d&u4 merriesdoptrtbieh183 -28- Cis-alkyl, or

-(C2-6-alkylene)-NR'R"; whetRlnad entbRillarabaghdntieperadetiynore A,
hydro Pj)Cb %[l% or-C(0O)O-Ci_6-alkyl, phenyl, S- to 6-membered

6
heteroaryl;’3-t6 7-mémbered. heterocycloalkyl 5 or 3 to 7-membered

cyloatylNich arélaptionally substituted. with one or more A,
-S(0)Z@horalkyt, ;SIR)2N(C,-6-allcy02, -S(O)2NH(C1 6-alkyl);

16 Ais halo, Ci¢-alkyl, Ci¢-haloalkyl, C.s-hydroxyalkyl, C.s-cyanoalkyl, C;.s-alkoxy,
Cis-haloalkoxy, Cy.e-thicalkyl, -S{O),-Cy.-alkyl, cyano, -CH,OCH;,
-C{O)O-Cys-alkyl, -C{O)NR'R”, -S(O),NR'R”, -NR*C(0)-C;.s-alkyl,
-NR’S(O)2-Cyg-alkyl, benzyl, or phenyl

wherein R” and R” are each independently H or C;s-alkyl,

15 Rlis hydrogen or C;.¢-alkyl;

R” and R® are hydrogen;

R* is hydrogen, Cl, F or methyl;

R’is hydrogen, halo, CFs, methoxy or ~OCFs;

R” is hydrogen or C;.¢-alkyl;
20 RYis hydrogen;

or a pharmaceutically acceptable salt thereof.

Preferably, R' to R® are not simultaneously hydrogen.

The invention further encompasses an embodiment of formula (I)

25 wherein
Uis O, VisCHy,, Wis N, Xis CH, Yis CH, and Z is CH, or
UisO, VisCH,, Wis CH, X is CH, Yis N, and Z is CH, or
Uis O, Vis CHy, Wis CH, X is CH, Y is CH, and Z is N; and



15

10 Ais halo, Cl_6-alkyl, Cl.6-haloalkyl, C-6-hydroxyalkyl, Ci_6-cyanoalkyl,
C1 6-alkoxy, Ci_6-haloalkoxy, Ci_6-thioalkyl, -S(0)2-Ci_6-allryl, cyano,
-CH20CHS3, -C(0O)O-Cis-alkyl, -C(O)NR'R", -S(0)2NR'R", -

weNIRIG(E-Qi_6-allryl, -NR'S(0)2-C-6-alkyl, benzyl, or phenybwheseinRis1183

and R" are each independently H or C,- ga[kyl, 15 R2 is hydrogen or
C1-6-alkyl; R3 and R6 are hydrogen; R4'is hydrogen, Cl, F or methyl; Rs
ig’hydrpgen, halo, CF3, methoxy or -0CF3; R'is hydrogen or Ci_6-alkyl;
20Rsis | y%{ogen; or a pharmaceutically acceptable salt thereof.
Prefefg%gj 'l to R6 are not simultaneously hydrogen. The invention
further encetnpeissBsian embodiment of formula (1) U-V R3 O N(\'- (/ -/
W4 Z\YIX R2 B0 ZBMIRIEIIAR MIBGH2 W is N, Xis CH, ¥
isCH, and Zis CH, or Jis0,Vis CH, Wis CH, XiSCH, YisN,and Z is_
CM, or Uiis 0, V is CHBIhE eiosedicuh st e it £ 98 Moy & -«-alkyl
2008/080844 PCT/EP200#06318)-29:-Rkis;H, -CH2-Ra, wherein Ra is
Qp%r%l glr()@ég}lembered heterocycloalkyl, 5 which are optionally
sqbstgltzted‘f’\évlfh one or more halo, C1-6-alkyl, or -C(O)O-C,_6-alkyl; R2 is
Ry didgert R3rerrydinger6 are hydrogen;

R”is Cl;

R? is hydrogen;

or a pharmaceutically acceptable salt thereof.

Preferred compounds of formula (I-a}, wherein W is N and X, Y and Z are CH, are

i

| Compound

Name
No.

t'-[(6-Chloro-1H-indol-3-yl)carbonyl]-7H-spiro{furo{3,4-b| pyridine-
5,4"-piperidine]

tert-Butyl (25)-2-{[6-chloro-3-(1'H,7H-spiro[furo[3,4-b]pyridine-5,4'-
2 piperidin}-1'-ylcarbonyl)-1H-indol- 1-ylJmethyl}pyrrolidine-1- '
carboxylate

1

1'-({6-Chloro-1-{(28)-pyrrolidin-2-yimethyl]-1H-indol-3-yl}carbonyl)-
7H-spiro[furo(3,4-b]pyridine-5,4'-piperidine| dihydrochioride

1'-1(6-Chloro-1-{{(2S)-1-methylpyrrolidin-2-yl|methyl}-1H-indol-3-
vljcarbonyl]-7H-spiro[furo[3,4-b]pyridine-5,4'-piperidine]

I'-{[6-Chloro-1-(3,5-difluorobenzvl)-1H-indol-3-yljcarbonyl}-7H-
spiro|furo|3,4-b]pyridine-5,4'-piperidine}

W

Preferred compounds of formula (I-a), wherein Z is N and W, X and Y are CH, are

Compound
No. Name

p I'-[(6-Chloro-1H-indol-3-yl)carbonvl}-5H-spiro[furo[3,4-b]pyridine-
| 7,4'-piperidine)




R'is Cl; 10 Re is hydrogen; or a pharmaceutically acceptable salt thereof.

Preferred compounds of formula (I-a), wherein W.is N and X, Y and Z are

CH, are Compound Name No.
wbp@4@kieue-IH-indol-3-yl)carbonyl]-7H-spiro[furo[3,4-b]pyridipeT/Ep2007/06 4183

5,4'-piperidine] tert-Butyl

(2S)-2-{[6-chloro-3-(1'H,7H-spiro[furo[3, Zfﬂb]pyndlne 5,4'-2
piperidin]-1 ylcarbonysi{{rlH&;nam T-ytimethylpyrrotidine-i=carboxytate 3
1'-({6-Chloro-t Shd i 26ydiethyd IHE dblsBisd]darbBmA) pyridine-7,4'-
7H-spifo[furo] 3’%?‘?5%(11|ﬁéﬂgﬁ0@f5e¥ﬂrﬁ‘é}®rﬁyﬁd}ﬁtqﬁm#@e‘flﬂlldm@ 1-
(6-Chloro-1- fa(@g}i Hethylpyrrolidin-2-yl] methyll - IH-indol-3-
ylycarbonyl]-1H-spiroffuro{3,4-bjpyridine-54"-piperdine] 5 t<{{6-Cht——————
pro-1-(3, S-difttorelemayd) tlitasuekayithcamomyt syl Hi spirelbiro[dd-blony ) -
ridine-5,4'-piy éﬁﬂﬂpa]olﬁszr{éferbeplyc@mpduﬁ@pﬁrfdrmyta}(irt&)gcmbe;r@in z
sNandW, XandY are CH, are Comoound No. Name 6 1'-

6-Chloro-1 H-i ) carb plro [furo [3,4-b ] pyri d ine-
7,4'-piperidine (} f‘é ]Ef )%f ﬂ@?iﬁﬁqt}féﬁ Bﬂfwd"l -3-
25)-2-{[6-chito-3-{1'H, ki spPr BHUVBES 4 Bipbcine:7 4 -ppericin
peridini=1=ylcarbonytj=iH-=-indol=1= yIJIIIULIIyI]pyIIUIIUIIIU I=carboxylate$
1'-({6-Chloro{l1{(28)oyisalidin2syhmeiiiidkindol3nitgasBemybsonyl -5 H-
5H-spiro[furo[Spd-d{aytittinebT ' piperiding] siifiyerechloride 9
'-[(6-Chloro-1-{[(2S)-1-met vlpyrrolidin-2-yllmethyl}-1H-indol-3-
yl)carbonyl]-SH-spiro[furo[3,4-b]pyridine-7,4'-piperidine] 14 1'-{
[6-Chloro-I-(3,5-difluorobenzyl)-1 H-indol-3-yl] carbonyl}-5H spiro [furo [

§1‘%{Q:]r&y E'&kﬁ%in‘hg%%@m%] (I-a), wherein Y is N and W, X and Z are CH, are

Corrll\]piund Name

10 1"'-[(6-Chloro-1H-indol-3-yl)carbonyl |- 1 H-spiro[furo[3,4-c] pyridine-
3,4"-piperidine]
tert-Butyl (25)-2-{[6-chloro-3-(1H,1"H-spiro!furo|3,4-¢|pyridine-3,4'-

11 piperidin]-1"-ylcarbonyl)-1H-indol-1-vl|methyl} pyrrolidine-1 -
carboxylate

12 1I'-{{6-Chloro-1-[(2S)-pyrrolidin-2-ylmethyl]-1 H-indol-3-yl}carbonyl)-
1H-spiro|furo|3,4-cipyridine-3,4'-piperidine] dihydrochloride

13 1'-[(6-Chloro-1-{[(2S)-1-methylpyrrolidin-2-yl]methyl}-1H-indol-3-

' yhcarbonyl}-1H-spiro[furo[3,4-c]pyridine-3,4'-piperidine|

The invention also encompasses the compounds of formula (1), (I-a), (I-b), (I-c), (I-

1

d), (I-e}, (I-f), (I-g) or (I-h} for a use in the prevention or treatment of dysmenorrhea,
hypertension, chronic heart failure, inappropriate secretion of vasopressin, liver cirrhosis,

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

The invention also encompasses a pharmaceutical composition comprising a
compound of formula (1), (I-a), (I-b), (I-¢), (I-d), (I-e), (I-f}, (I-g) or {I-h), which
10 pharmaceutical composition is useful against dysmenorrhea, hypertension, chronic heart

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



10

15

Preferred compounds of formula (1-a), wherein Y is N and W, X and Z are
CH, are Compound Name No. 10 1'-[(6
Chloro-IH-idol-3-y1)carbonyl]-1H-spiro[furo[3,4-c]pyridine- 3,4 3X-piperi

wdinoterisBety! (2S)-2-{[6-chloro-3-(1H,1'H-spiro[furo[3,4-clpyrigtner8zi7hds1s3

piperidin]-1'-ylcarbonyl)-1H-indol-1- yl]m%lpyl}pyrrolldlne -I- carboxylate 12
1'-({6-Chloro- I- [ (2S)-pyrrolidin-2-ylmethyl] -1 H-idol-3-yl} carbonyl)-
yﬂ§§£l§@[wm WredRysiding: 3!&1&}%5153 }egwgﬁ%@&pgq*ﬂ'e’gp]mimaceutm&]
[(6-Chlagro-I-{ (28) g-methylpyr din-2 yI ethyl}-1H-indol-3-

yiER BRI WstB frurB[3RA 3 ?6?681'{? ﬁﬁ@%&%}%ﬂh@%ﬁ%ﬁ%%&%ﬂ
encompasses the compounds of formula (1), (I-a), (I-b), (I-c), (I- d), (I-e),

(I-f), (ay BrEmpy fotuatbeecir eRerprevéhtiose of rsatmendfdyematofihed; ), (I-
Wpﬁf@”@%; Qh@f[lpfijle@ttyf’qlﬂl{ﬂeh nﬂ:ﬁﬁﬁ‘é&ﬂ@fﬁrﬁ%?ﬁ&f)@Iﬁédﬁéé%ﬁ@%kﬂh is
I|ve |rr 0Sis ne%ré an rome,.obsessive com%ugslve disorder,

A S YHETSP TR iSO A RISAPEHED PR BREY e secretion
pharseacesiicdl cormpbsiio magompiisingle venupetssidcofdogmisiac Bistd)r, anxiety

) ablsssthadislrgde{1-N. (1-9) or (I-h), which to pharmaceutical
composition is useful against dysmenorrhea, hypertension, chronic heart

failur winappropriate sec of vaso ressip, liver.cirrhosis, nephrotic
oy S OB U BT P AB0S LT 31 oG on can be
é@?ﬂp@l@wcﬁmmémam@ewoan@ d@pmwxgeﬂmmgfsem@g a compound of
pharmacgutical composition may further comprise at least one
pharmaceutically acceptable excipient. The invention further
encompasses the use of a compound of forrrl?Jla M, (I a), (I b), (1-c), (I-d),
(1-e), (I-f), (1-g) or (1-h), for the preparagibn ofa mesticament which is 5
useful against dysmenorrhea, hypertension, chyonic heart failure,
inappropriate secretion of vasoé{l @ 'oslsé nephrotic
syndrome, obsessive compulsive disf iety—&1d depressive
disorders. In a certain embodimegnt; the.edMpa !nds of formula (l) of the

invention can be manufactured according to a process comprising the
step of reacting a compound of 10 forn?ula (IN:'R3OH R4

-with a compound of formula (II1}:

y—v

K

VS
Y o
to obtatn a compound of formula (I) wherein RUREL R RL R RS U, V, W, X, Yand Z are

as defined hereinabove for formuta (I).

In another embodiment, the compounds of formula (1) of the invention can be
manufactured according to a process comprising the step of reacting a compound of

formula (I-1), wherein R’ equals H:
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R RsN1 6RIlI " with a compound of formula (Ill): U-V HNW Z~Y'X 1|
to obtain a compound of formula (I) wherein R', R2, R3, R4, Rs, R6, U, V,
W, X, Y and Z are 15 as defined hereinabove for formula (I). In another

wembsdiwsamt, the compounds of formula (1) of the invention eam/Bezos7/664183

manufactured according to a process c_ogggrising the step of reacting a
compound of formula (I-1), wherein R' equals H: WO 2008/080844
PCT/EP20071064183 -32 U-V RN\'-~3 G RAzz~-Y X R2Z RsNRHI-1

X, Y and Z are as defined hd rmula (1), KG is halogen,
-0S(0)2Me or -0OS(O prviso that R' is not H.

AN
These processes are desin ore F&Izetail with the following general
schemes and procedwetes A0 D. G\eneral scheme A R3 OH R4 U--V
6

H

I-1

with a compound of formula R'-LG {wherein R is different from H), to obtain a
compound of formula (I) wherein RY, R*, R?, R®, R>, R®, U, V, W, X, Y and Z are as defined
hereinabove for formula (I}, LG is halogen, -OS{O),Me or -O8(0);CsHyCH;, and with the

proviso that R is not H.

These processes are described in more detail with the following general schemes and

procedures A to D,

General scheme A

Coupling reagent

Solvent

General Procedure A

Compounds of formula (I) can be prepared via an amide coupling between an indole 3-
carboxylic acid (I1) and a compound of formula (¥I1). The usual reagents and protocols
known in the art can be used to effect the amide coupling. Indole 3-carboxylic acids (11} are
either commercially available or readily prepared using a procedure described in

J.Med.Chem. 1991, 34, 140. Alternatively, they can be prepared following the general
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RHN1i N+R6iZ\YY X RR ulllU-V R3O0 NJ,:t1 Coupling reagent 4
Z\Y X Solvent RRs N R6 R to General Procedure A Compounds of
formula (1) can be prepared via an amide coupling between an indole 3-

woarigygiesacid (11) and a compound of formula (111). The uspahteagenliss1is3

and protocols known in the art can be used to effect the amide coupling.
Indole 3-carboxylic acids (11) are either Commercially available or readily

Reapaied wsing-AResEduadeseribashiBolmds Med G 99 dthel 40

Alternatively, they can be prepared following the general WO _

SBOHR ST PP RS0ET KA 15 5 e ket a8 Lhsciipieting from
merenaiek] tFhecompban dsndidpruad b lareeitter caominehcialtyD as described
%%%k@xgjf?e}p @%E%Pﬁr&%éfﬁm 1'&%@9&&9%&1@? H&?s@gttéé%ﬁﬂgf&%pﬁi procedures 1A,
materials. Alternatively, they can be prepared following the géneral
dBnEradElhs described hereinafter. General scheme A is hereinafter

further illustrated with general procedures IA, 5113, 11 and 111. General
scheme B Usend®R38 €&ivofedW 4 Z'Y'X IR2ZR5NR6 Hi-1

W
\

X

e

1) NaH, DMF
2) R1-LG

or
Cs,CO,;, MeCN
or DMPU,
R*-LG

LG = leaving group, e.g. halogen, O80,Me or 0S0,CH,CH,

General procedure B

Compounds of formula (I) with R* different from H can be prepared using methods
known in the art, e.g. by N-deprotonation of a compound of formula (I-1) (compounds of
formula (1) wherein R’ is H) followed by treatment with an electrophilic reactant R'-LG
(wherein LG is a leaving group, e.g. halogen or sulfonyl) which is either commercially
available or easily prepared according to methods well known in the art and starting

materials. General scheme B is hereinafter further illustrated with general procedure IV.



UU-V 1) NaH, DMF R3O N4 W 2)RI-LG4 XR Z"Y or R2 Cs2CO31
MeCN 5 N or DMPU, R\l R1-LG R6 R LG = leaving group, e.g. halogen,
0OS0O2Me or OSO2C6H4CH3 General procedure B Compounds of
wormsias¢siwith R' different from H can be prepared using methods2iavmsn ss
in the art, e.g. by N-deprotonation of a ggﬁrwpound of formula (I-1)
(compounds of 10 formula (I) wherein R" is H) followed by treatment with
an electapbiitreeactant R'-LG (wherein LG is a leaving group, e.g.
halogen or sulfonyl) which is either comrp%rcially available or easily
prepareqqaccor'ging to methods well kréwiT i the art and starting r°
majerials, Gengeral scherme B isdtereinafter further illustrated i
“WO 2008080844 PC]
scheme 3 3 F3C O R 3:H8 H-Ra Ra RZ TFAA Rz J2
RZR5 N RSNIRSN REHRHRaH Iy-1 \,I1-1 1 NaH or Cs2COa3||, 4
RI-LG R®H ::$§E2 TFRNaOSiMe3 RER' DCE IV-2 VI it LG = Ieavang
group, e.g.'dlogen, OSO2Me or OS02G6H4CH3 General proceduriiC
The treatment of an indole derivativeElV-l) with trifluoroacetic anhydride in

DMF affords intermediate (V) which caaHer ldgdrolysed with an aqueous
sodium hydroxide solution to 5 give the 3-carboxylic acid indole derivative
(II-1). Alternatively, (V) could react with an.
R’ R® ° 0
4 NaH / H,0
N . DMF
R® P\{ or
<} NaOSiMe,
DCE

LG = leaving group, e.g. haiogen, 0S0,Me or O80,CH,CH,
General procedure C

The treatment of an indole derivative (IV-1) with trifluorcacetic anhydride in DMF affords
mtermediate (V) which can be hydrolysed with an aqueous sodium hydroxide solution to

5 give the 3-carboxylic acid indole derivative (11-1). Alternatively, (V) could react with an
clectrophilic reactant R'-L.G to give (VI), which is then converted to the corresponding
carboxylic acid derivative (I} with NaH/H,O in DMF (see J. Org Chem., 1993, 10, 2862).
Intermediate (V1) can alternatively be obtained by treatment of an indole derivative (IV-2)
with trifluorcacetic anhydride in a suitable solvent, e.g. DMF, dichloromethane or 1,2-

10 dichloroethane. Addition of a suitable base may be advantageous.
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electrophilic reactant R'-LG to give (VI), which is then converted to the
corresponding carboxylic acid derivative (11) with NaH/H20 in DMF (see
J. Org Chem., 1993, 10, 2862). Intermediate (VI) can alternatively be
wohtaiedday treatment of an indole derivative (IV-2) with trifleonopeBtc/ 064183
anhydride in a suitable solvent, e.g. DMEgdichloromethane or 1,2 lo
dichloroethane. Addition of a suitable base may be advantageous. WO
200208844 PCT/EP2007/064183 -35- General scheme D X=W A =
halogen: X=W O YA-PrMgCl "Z OH CO, Pd(OAc)Z,PPh3, Z Z halogen N
THE i-Pr2NEt, DMF N N &IX 1) DIBAL H VII VUL 2A620, DMAP, X x=vw
pwidine Et,SiH, A= CH20H: 3) t2 H21 Pd/C McSO2Cl, E1\3N /
T'H /eﬁuxx W ¥eXsW O Z OBd/CCZ E2:STR N H N Frd o

O

12, Gen re prqgedure’D Tre nt of cepaounds of formula (V1))
Wlth isopropyl ma inesium chloride le S 10 the formation of a Grlgnard N

reagent whi added to the carbonyl oiety of 1-benzyl-4 5 piperi
(VIII) to for pounds of form - Treatment,pfa compound
formula (IX) withrimethanesulfonyl~sbtoride in thg presewnde of an ami X

base such as ity
A= CH,OH: 3) BF, OFY H,, P/
MeSO,Ci, EL,N
THF, reflux
{xmw ,X;W
A ' Y. 4 FEW o
z o H,, PAIC z 5 Yoo/
Z o
B Rduazand
N
H b N
H
1hi-1 Xi
: li-2

General procedure D

Treatment of compounds of formula (V1) with isopropyl magnesium chloride leads to the
formation of a Grignard reagent which is added to the carbonyl moiety of 1-benzyl-4-
piperidone (VIII) to form compounds of formula (IX). Treatment of a compound of
formula (1X) with methanesulfonyl chloride in the presence of an amine base such as
triethylamine gives rise to spiropiperdine derivatives of formula (XI). Alternatively,
compounds of formula (IX) can be treated with carbon monoxide in the presence of a
palladium catalyst, e.g, formed in situ from palladium acetate and triphenylphosphine, and
an amine base to form spirolactone compounds of formula (X). Compounds of formula
(X) can either be N-debenzylated under hydrogenolytic conditions, e.g. using hydrogen gas
in the presence of palladium on charcoal, to give compounds of formula (I11-2), or
reduced using a stepwise procedure by consecutive treatment with diisopropylaluminum
hydride, acetic anhydride in the presence of pyridine and 4-N,N-dimethylaminopyridine,
and triethylsilane in the presence of boron trifluoride to vield compounds of formula (X1).
Compounds of formula (X1) can be N-debenzylated under hydrogenolytic conditions, e.g.
using hydrogen gas in the presence of palladium on charcoal, to give compounds of
formula (IHI-1).
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triethylamine gives rise to spiropiperdine derivatives of formula (XI).
Alternatively, compounds of formula (IX) can be treated with carbon
monoxide in the presence of a palladium catalyst, e.g. formed in situ from

woalleglgsmaacetate and tr-iphenylphosphine, and io an aminefzaserméonzy 183

spirol.actone compounds of formula (X).;;ompounds of formula (X) can
either be N-debenzylated under hydrogenolytic conditions, e.g. using
hydrogen @asydathe dresenes: of 1ﬁagﬁﬂdiﬁr@;;ﬁﬁbﬁha[§%@hﬁ@y%ch may be detected
coOmpo %“%‘;{Sbof formula (111-2), or reduced using a stepwise procedure by
consecutive treatment with diisopropylaluminum hydride, acetic anhydride
in the presence of pyridine and 4- N\I}\k-gmhylammopyndme 15 and
;riethygilane i%tlaﬁ presence of boron trifluoride to yield compounds of
| ¥Mmpounds of formula (X1) can be N-debenzylated under

hydrogenblytiacdnditionstioe wasthgrbydyogerr gastinthe ptésemeelokr RNA, The
pallpdium. o1 charcoal. 19, givg %9@%89%&5‘1‘3% oL 8{%}1&%«{&'?1& WS)connrm the

2008/080844 PCT/EP2007/064183"-36 The compounds of the present
ﬁ%@ﬁﬁ’oﬁ BnmViiedaeavr)cwhR ARy B Gethsctiyinebscapyrpunds from the
pelawt Miceactivity tvMaariain®Mettedid Thdindrandé {aere@eﬁtﬁhwatscen
men‘ﬁ)d ]%SF%\-TI-EI‘PCER(:‘ :,rg?ed ftroc:[r%l ﬁﬁ% “VE &néel;r e rg_gs Cgﬁg W?Hl p exp&e&swn
Was subcionéd in an expression vector after sequ ncm {6 confi }%ﬁ
s ktity et mvmwpﬁﬁéaegé@f@éﬁ%@:smtaém&ﬁﬁﬂatéameoafﬁﬁﬁty of the
compounds from the present invention to the human V la receptor binding
st]gdiésald/ﬂi&peﬁ@pmekdd@eﬂome"mbfm&spmﬁr@ipdfepaireﬂsfmmffdﬁlﬁm HEPES,

@ﬁllﬁt@aﬁl&eqﬂ}ﬁ\? %%?;WAIQ&% FXP r?is-!—oc% ?)l\éﬁasggg &%ﬁjoq Igezucl)hibltor

liter fermenters Wlt [lowin tOCO 509 ofcells are resu pen ed

S%%bef#é@ﬁryoméﬁ&ré@%egééﬁ 9’§i§l Baharostim Mm@ésoniﬁwﬁeam for 2x2

HmMMeeita ﬁ%ﬂ&@d%ﬂda%cﬂqm@mmtﬂteﬁ@pjﬁtaﬁmf@E@iﬁﬁﬁ&ed 20 min at
inhibitor, stic enized Wlth Po ron.f Im|n
ézcj)zr)m aéidg%r%]}%c ErIR % Sc%ﬁr%tgs%gd% in é‘nasrll % I?sflé’ﬁllrc% q) 00g at

Thie(prepiration Breentitfugedtzoamindn s ﬁaciémﬂlalf&ré peflatlisucrose 20%
Qﬂﬁpﬁé@tﬁﬁréﬂ%ﬁu@sﬁﬁﬁﬁmeh espintugad houndtas QANBRL.AG is determined
elie

00 tis resuspended in 12.5 ml Lysjs buffer+ | 2,5ml
SR Hhieh agﬁﬁboa‘f%‘iyﬁ%#fa? Bt PR B e s
comegeritrationsiscdetéinihed s iy thesBradford imetdod@nch aliquots@membrane in
E?Q%%%@QQM&'\W%JL ?!o%m ingsiudies: Rome %ﬁﬁ'%'%t%ﬁp ReCl2) for

beads (Amersham) are mixed with an aliquot of membrane in 20 bindin
boFEREE HiR THEE O Nsed/ Bombr ke R € dpaddsdireach well of a 96
MgGA 2 fosllowed by 50ul of 4 nM 3H-Vasopressin (American Radiolabeled Chemicals).

For total binding measurement 100ul of binding buffer are added to the respective wells,
for non-specific binding 100ul of 8.4mM cold vasopressin and for compound testing 100ul
of a serial dilution of each compound in 2%DMSO. The plate is incubated 1h at room
temperature, centrifuged 1 min at 1000g and counted on a Packard 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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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

waQtsebbkimding buffer are added to the respective wells, foroomisperiiaiss

binding 1.00ul of 8.4mM cold vasopressip, and for compound testing
[..00ul 25 of a serial dilution of each compound in 2%DMSO. The plate is
incubated lh-at room PET entr ed 1 mi 1000g. )
counted on & PACKAR éﬁﬂ Ca%lnﬁ-‘ﬁ - $p %ﬁlg%uﬁgﬁ codt é@rgeid)
subtracted from each. well jand datf is normalized to the maxihain
specific binding set at 100%. Togalculate an IC 5§ the curve isfitted using

a non-lingar regression model (g(l_:,glt) anf the Kijg calculated usgg the
Cheng-Prussoff-3 equauun W, 20081080844 PCTIER2007/064183
B é’zé L 2 7 cré\é

=

-37 Comppurad-Ne-pki-(hia)-Compeund-Nepki-(hvla)-3-7-60-9-9-00
8.81 10&? 65896117 q’m?é% 12834 7784 13806 8848 14
8.37 The compouhds of formul@{®), and (I-a) tol@-h) as well a8 ifeir
pharmaceutically usable acid addition salts can be used as medicaments,
e.g. in the form of pharmaceutical preparations. The pharmaceutical
preparatiansipanshi adiministeléd arally;2 .. ib-theaforl 5 kiapletsnaceutically
%9%%%5%?&%&%%@%%%%@1@&9 §91f1teg1%|:9HQ§ & %p;» li'xl16§"1 e%gl,%l %@ ?Shftrmaceutl cal
emulsions or suspensions. The administration can, however, als
Bffdciad rectally, @g%ﬁ%lf@kﬁﬁa@u@ﬁb%h@@dm*ﬁﬁ%ﬁt%mw @g i the form
tifeaf!ﬁef@ ebinjdativRisolutions, Hhe campawadsied fapnia ét)l resterfidBions or
al ><;[1r}1 e&)rp hag@a%eu%%%}l&llgg%ghe c?\!&ev%d%igg S gfl > LN g %ﬁrog eslsnet e form of
with ﬁarmaceutlcaﬁly inert, inorganic or organic exciplents for thie
m@ﬁ%tmﬁ%mgtm&e@gabléts Teragdasjeritbhardugelstine capsules.
Lactose, corn starch or derivatives thereof, talc, stearic acid or its salts etc
can behesethas suthofseipients)e Q[}aﬁorotab}sté‘arﬂ ageephandhatdically usable acid
9&'13&'5‘9 dﬂQ%ul s)?wtable ﬁlplgnts for elatlne cap sules are e,

vegetable oils, waxes, fats, semi solid. ceu ifa dSoR o “amc%f ared gﬁexclpients

yols Btc. 1
Eopchfarins RSt e dhab Lo Gt chacarrRagh bl rkiing, oianiles. Lactose,
polyQlsr SAEENAROEBVIRVEH SHAAN:, IHGASERIGY 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 ete.

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

polyols, 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.

Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.
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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, 20 semi-liquid or liquid polyols etc.

wlyimesaessthe pharmaceutical preparations can contain preServainees;/064183

solubilizers, stabilizers, wetting agents, 3e3muIS|f|ers sweeteners,
colorants, flavorants, salts for varying the osmotic pressure, buffers,

maskirg agentsan antioxidants dheyieamalaaicontaiiy &ilbeathes to the individual
theraf;éButl% %va uable s‘gjbstanc?s WO 2008 080844

PET 651 &3 T LR GE Y VAN SUtRI WY RfTrnisHatoR & daily
dhbeuurseslisa fitle et e divi dyadoneduiemmaetsnin dash palfioufar céseshould be
I geperal, indhe oase-abetalAgdninistiatianidrislyxdesagel AhQutiA to

1000 mg per person of a compound of general formula (I) should be
approﬂ{lea'rtel[soaltho?gfh 0 es %Pus%clljtp REL IIILQItm(}:?p \aclrsa o%evﬁiig&ze qedu\é\mreit All
necessary The xamp(ies ilfustrate the present iInvention ©
VRS irsitinng HivAm *@e‘iﬁ%ﬁféﬁé@?bsuare given in degrees Celsius. Example
A Tablets of the following composition are manufactured in the usual
manner: mg/tablet 10 Active substameeld Aactose 45 Corn starch 15
Microcrystalline cellulose 34 Magnesium stearate 1 15 Tablet weight 100
Examplg:BsGapsuissalithe-iolpying compasition arednamiactiietnner:
mom=/capsule 20 Active substance 10 Lactose 155 Corn starch 30
Talc 5 Capsule fill weight 200 25 The active substance, Iacto/%ebf;\nd corn
starch are firstly mixed in a mixer and then in

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

Tablet weight 100

Example B

Capsules of the following composition are manufactured:

mg/capsule

Active substance 10
Lactose 155
Corn starch 30
Talc 5

Capsule fill weight 200

The active substance, lactose and corn starch are firstly mixed in a mixer and then in
a comminuting machine. The mixture is returned to the mixer, the talc is added thereto

and mixed thoroughly. The mixture is filled by machine into hard gelatine capsules.
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a comminuting machine. The mixture is returned to the mixer, the talc is
added thereto and mixed thoroughly. The mixture is filled by machine into
hard gelatine capsules. WO 2008/080844 PCT/EP2007/064183 -39

waeipses8uppositories of the following composition are manRUfaERpeTit64183

mglsupp. Active substance 15 5 Supposifory mass 1285 Total 1300 The
suppository mass is melted in a glass or steel vessel, mixed thoroughly
and cooled to 45C. Thereupon, thegfinelylpowdered active substance is
added thereto and stirred until it has dispersed completely. The mixture is
poureﬂ%@@sﬁug@p&t@{éﬁmm ob hPeriitable.size, defttagpol; 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 15 Acid intne}ﬁ%rgé)%tes of
formula Il and 11-1 Acid | 6-Chloro-IH-indole-3-carboxylic acid a)
PBLEHIBIBIS-indol-3-y1)-2,2,2-trifluoro-ethanon e O F F FN°20H To a
solytienal 1@sg (6.6 mmol) 6-chloroindole in 13 nil DMF wersadded
dropwise at 0 C 2.75 ml (19.8 mmol) trifluoroarl:g% anhydriqhg %tirring at
this temperature for 90 min. was followed by quenching wit % ml of a 2
M aqueous solution of sodium carbonate, dilution with 50 m| water and
extractitrP BT tHREE T MISORIORS SRS POt Hstry oS bthero ey and
coohhiined Brgaiiertayers vieréndhygthevderedoditve silfatecdiltertitdddreto and

06 ”E’iﬁﬁpg\tﬁ gl ke IIRMTR! e chude, 1Ue, LamROHROAS A Ids of
o{f?{wﬁi%e solid. MSE r‘#Fe 'Yé _9724%3{%'_'6_ . 30 & ?p% e s@ﬁp%snorymou dso
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

Acid intermediates of formula IT and II-1

Acid 1
6-Chloro-1H-indole-3-carboxylic acid
a) 1-(6-Chloro-1H-indol-3-v1)-2,2,2-trifluoro-ethanone

O F
F

F

A\
cl N
To a solution of 1.0 g (6.6 mmol) 6-chloroindole in 13 ml DMF were added dropwisc at 0
°C 2.75 ml (19.8 mmol) trifluoroacetic anhydride. Stirring at this temperature for 90 min.
was followed by quenching with 30 ml of a 2 M aqueous solution of sodium carbonate,
dilution with 50 mi water and extraction with three 100-ml portions of tert-butyl methyl
ether. The combined organic layers were dried over sodium sulfate, filtered and

concentrated to give 1.3 g (80%) of the crude title compound as an off-white solid.
MS m/ie (%): 246 (M-H).
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WO 20081080844 PCT/EP2007/064183 -40- b)
6-Chloro-1H-indole-3-carboxylic acid 0 CH N CI H A mixture of 1.3 g (5.3
rnmol) 1-(6-chloro-IH-indol-3-yl)-2,2,2-trifluoro-ethanone and 26.5 ml of a

wo Moagseous solution of sodium hydroxide was heated at reficaforhb 1183

The 5 mixture was cooled to room tempgyature and washed with two
100-m1 portions of tert butyl methyl ether. The aqueous layer was

acidifreghte pH 27340y additieryat gerdicentrated hydrochloric acid solution
at 0 C. Extraction with three 100-ml portions qf tert-butyl methyl ether,

drying over sodium sulfate, filtration and conclentration in vacuo gave 0.80
g (78%) of the crude title compoun{l as[a bfowi*$olid. 10 MS m/e (%): 194
(M-H"). Acid 2 cl N

1-((S)-1-tert-Butoxycarbonyl-pyrrolidin-2- 37hnethyl) 6-chloro-1 '
H-ingdlecichrbbiGfanani) 15(@)chloro-1H-indol-3-y1)-2,2,2-trifluoro-ethanone and

@%)SZT@OMQ%L@@%@S'&[{IW %ﬁ%@&ﬁ%'ﬁ?&ldmﬁy was heated at reflux for 4 5 h. The
neth II- pyrrolld glcarbox ic_acid tert-butv eatWlt Fd 1%0 NO OQ\O \

R’lﬁ{] {u Y t&y?orﬂ}ﬁ perature and wasne ml portions of tert-
byBichivhglicHrinddieylle@ @ Rateifluarocetiimdone 8 77 bl 8ldinawl pf concentrated
(Shsmethansaulanyiavraethydemreldingd-eataxdie peidderutyl, byt
ester 20 (preparation described in Tetrahedron 2006, 62, 4584-4589) and
Snytay&fgaﬁ)in%w%gyﬁmoégm‘bﬂgf%tqrn ;_{Hfmq)}ala}pd concentration in vacuo gave 0.80 g
178%)méthyle8;4<5i6 tetnalpydropyg intichnone (DMPU) was stirred for 48 h

%%ng.(%gel@gmgﬁmixture was diluted with 100 ml water and extracted
wit ) ’ ’

Acid 2

1-((S)-1-tert-Butoxycarbonyl-pyrrolidin-2-ylmethyl)-6-chloro-1H-indole-3-carboxylic
acid

a) (8)-2-16-Chloro-3-(2,2,2-trifluorg-acemvl)-indol-1-yvimethvll-pyrrolidine-1 -carboxvlic

acid tert-butyl ester
F
e
cl N

L”".
i
o~
X
A mixture of 2.2 g (8.7 mmol) 1-(6-chloro-1H-indol-3-v1)-2,2,2-trifluoro-ethanone, 3.7 g
(13 mmol) (S)-2-methanesulfonyloxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester
(preparation described in Tetrahedron 2006, 62, 4584-4589) and 5.7 g (18 mmol) cesium

carbonate in 44 ml dry 1,3-dimethyl-3,4,5,6-tetrahydropyrimidinone (DMPU) was stirred
for 48 h at 80 °C. The reaction mixture was diluted with 100 ml water and extracted with

ethyl acetate (3 x 100 ml). The combined organic layers were dried over sodium sulfate and
concentrated to dryness. Residual DMPU was removed by kugelrohrdistillation in high
vacuo {ca. I mbar) at 120 °C. Flash chromatography gave the title compound (1.7 g, 46 %)
as a light yellow solid.
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ethyl acetate (3 x 100 ml). The combined organic layers were dried over
sodium sulfate and concentrated to dryness. Residual DMPU was
removed by kugelrohrdistillation in high 25 vacuo (ca. 1 mbar) at 120 C.

wolzsk/edwamatography gave the title compound (1.7 g, 46 %p@sreiightcs183

yellow solid. WO 2008/080844 PCT/EP2Q07/064183 -41 MS m/e (%):
489 (M+CH3CO2, 100). b)

MU Hent-Bytoxyoarboo)t-]2uonelidiii-2-ylmethyl)-6-chloi-o-IH-indole-3-c
arbo.x~Llic acid/ OH CI N ON 5 To a solution of 1.7 g (4.0 mmol)

) 126rcchiore 32 & dsiarerasetyrindeltivl-6-chloro- 1 H-indole-3-carboxylic
%Im thyl]-pyrrolidine-I-carboxylic acid tert-butyl ester and 1 O g (22 mmol)
um hydride (50 % in oil) in 40 ml dry N,N-dimethylformamide were
added dropwise 0.36 ml (20 mmol) water under water-bath cooling. After

stirring for 45min the reaction mixture._was diltited with 80 ml tert-butyl
methyl ether. The organic layer Wrac ad with 10 aqueous 1 M
sodium hydroxide solution (2 x 400 ra¥ é combined agqueous layers
were acidified to pH 2 with ice-cold aquebus drochloric acid solution
and extracted with ethyl acetate (3 x 100 m[). The combined ethyl acetate
layers were dried over sodium sulfate entrated to dryness to
give the title compound (1.4 g, 96 %) a;ag'ght yellow solid. MS m/e (%):

377 (M-W, 100). 15 Acid 3
6-Chloro-I-(3,5-difluoro-benzyl)-1H-indole- -carboxylic acid a)

%"46 % Qs 48y @§£¥8r8198ﬂ %2 z“'%"?.ﬁ'%' S” 3 2 HHYSrS- 091 ANG 0P -

mixture o

Il%etmlér@-’rlmw(y@ﬁ 3- szwmﬁmdd%t@mh%@ We9.§ g(P4 MphbFpdium
Geaiude carbonase andh@ ditgy(30M- mmaly B srdifluprohenzd Rromsadge 0.36 ml

?90 mmol) water under water-bath cooling. After stirring for 45min the reaction mixture
was diluted with 80 mi tert-butyl methyl ether. The organic layer was extracted with
aqueous 1 M sodium hydroxide solution (2 x 100 ml). The combined aqueous layers were
acidified to pH 2 with ice-cold aqueous hydrochloric acid solution and extracted with ethyl
acetate (3 x 100 ml). The combined ethyl acetate layers were dried over sodium sulfate and

concentrated to dryness to give the title compound (1.4 g, 96 %) as a light vellow solid.

MS m/e (%): 377 (M-H", 100).

Acid 3
6-Chloro-1-(3,5-difluoro-benzyl}-1H-indole-3-carboxylic acid
a) 1-[6-Chloro-1-{3,5-difluoro-benzv])-1H-indol-3-v1]-2,2.2-trifluoro-ethanone

F

| ¢°F
Ct N
F\Q)

F

A mixture of 2.0 g (9.4 mmol) 1-(6-chloro-1H-indol-3-yl)-2,2,2-trifluoro-ethanone, 4.59 g
{14.1 mmol) cesium carbonate and 2.14 g (10.4 mmol} 3,5-difluorobenzyl bromide in 90
ml acetonitrile was heated at 80 °C for 3 h. After cooling to room temperature addition of

150 ml water was followed by extraction with three 150-ml portions of tert-butyl methyl
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ml .acetonitrile was heated at 80 C for 3 h. After cooling to room
temperature addition of 1.50 ml water was followed by extraction with
three 1.50-ml portions of tert-butyl methyl WO 2008/080844

WO QITAAR®EID7/064183 -42 ether. The combined organic layerswereodriech183

over sodium sulfate, filtered and concengsated in vacuo. The residue was
triturated in 30 ml hot cyclohexane. Filtration gave 2.2 g (64%) of the

ethele tile condpainstas ightdsoviesilicl M& yei(2o)udhe: (Mekldd )
ISZ).ICJben ra egfﬁ? v%glﬂu(gr (%?é.]G%cY ll)e v]f)aslgd[ulreatgdcl%r? 5 )1%' ll(l:o%%l)gdo gclcjne? . i[l\%rggon gave

0 a solution o

2- F&éﬁi@ﬁd-ﬁ(g%fdﬁmﬂfb@ﬁmunimddMWM 3¢¥idrifluoro-ethanone in
@,@Srﬂll@mg wete gdded 1.7 g (36 mmol) sodium hydride (50% in oil) at
| Ef:‘dlftf% irring, for. . I (3 mmol) water were

S g coftifited i ature for 45
man. The reaction mixture was diluted with 150 ml of tert-butyl methyl
ether and extracted with two 150- r;w%foa I. M aqueous solution of
sodium hydroxide. The combined layers were acidified to pH 1
with concentrated hydrochloric acid solution and extracted with three
1.50-nil portions of ethyl acetate. Thie c¥mbined organic extracts were
dried over sodium 15 sulfate, filteoncentrated in vacuo. The
residue was dried in high vacuo at 80rC to give 2.0 g (95%) of the crude

tﬂ) AGTAGH Q}q A $ l@rg’\ﬁﬁ'ﬂa%?)l g Mﬁlfg{% (IOA{% g’ %Qﬂgl\érlﬁl %e%ﬂq?ﬁ indol-3-yl]-

intermediates of formula |

214 ?sﬁﬁl%mfr%[%‘wibﬂmﬂaﬁ?é%,@Wpﬂéf?mﬂéiieé)l 7 ¢ (36 mmol} sodium hydride (50%

KrBsh 2yl 3oBiaBn 3Lk, @iﬁ&trﬁhﬁﬁi@f&'ﬂ—l&ﬁaiﬁ'.lbipyni@ht(r}s T B ek W added
%008/080§44 PCT/P+P%OO7 dOE‘%4183

ropwise. Stirring was continted at ro6m temperature for 45 min. The reaction mixture

was diluted with 150 ml of tert-butyl methyl ether and extracted with two 150-ml portions
of a 1 M aqueous solution of sodium hydroxide. The combined aqueous layers were
acidified to pH 1 with concentrated hydrochloric acid solution and extracted with three
150-ml portions of ethyl acetate. The combined organic extracts were dried over sodium
sulfate, filtered and concentrated in vacuo. The residue was dried in high vacuo at 80 °C to
give 2.0 g (95%;) of the crude title compound as a brown selid.

MS m/e {%): 320 (M-H").

Amine intermediates of formula III

Amine 1

7H-Spiro[furo[3,4-bipyridine-5,4"-piperidine}

a) 1'-Benzvl-2-bromo-2',3'.5",6"-tetrahydro-1'H-13,4' | bipvridinyl-4'-ol
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To a solution of 10 g (42 mmol) 2,3-dibromopyridine in 210 ml dry
tetrahydrofuran at room temperature were added 22 ml (44 m.mol)
2-propylmagnesium chloride solution (2.0 M in tetrahydrofuran). The

WoenoetHORBiKture was stirred for 1 h at room temperature. A saiieneef/ 7adis3

g (44 mmol) 1-benzyl-4-piperidone in 40l tetrahydrofuran was added, 5
and stirring was continued for 16 h. The reaction mixture was quenched
Wihawaletiohasilied o1phhwit aqtibens cpMisadiumnydiaxide solttialofuran at

%&ﬁ@@ﬁé?&%t%%%@a‘éé{'z% 'm%nﬁ& 32@ #ﬁ’? oﬁm&h SR olution (2.0

ayers we WIIQ1 rne, dried over so e an
Rt kaf&e ggﬁceﬁmm%ﬁfa‘ﬁmﬁmé%pkﬁ%’a}&ﬁb&mpemure A
silloaigelfgafesthi tiiencbngouniol (3:1ipgs kB 96) iast@mdr aatgéaimdnpiousss added,
Sﬁﬂdsﬂ@lﬁgsﬁ'ﬁgazé%?ué%%ﬁf}g Ve, r%%iﬁYAlﬂ%ﬁrBQ(% quenched with water,
3 rdine ne xture
#%] g acp ]fg en9 upéY ueough €1r 11flerl€rap1c1rc? (igl‘_fo fﬁblp@ﬁ ?lelglaﬁ_g? I*J:; tert-butyl
gy %f%nh{df N hed;&ebraﬁ%nefﬁwa?n REETD P9TE MAePATmeIN fyine, dried over
Rdf(ﬂ)acexﬁwz and Oc26egtfar@immaluteiphleshdghosphingaphiG8mihbhNpyl-modified
dinegthyifermamidaaspurged with carbonmenaxide andstirsed dnder

an atmosphere of carbon monoxide at 80 C for 72 h: The reaction mixture

. With ter-bytvrmedhivd-sther and washed with water (pH

adjust to8 W|th saturated agueous sodium bicarbonate solution). The

ith.owo, pogtlons of tert-butyl 20 methyl
IS W I Wit two portions of

Water and brine, dried over sodium syl Ifate angbconcentrated to dryness.

solid. MS m/e (%): 295 (M+H+, 1

(RS)-1'-Benzvl-7H-spiro(furo[3,4-blpyrigine-5,4'-pi]2eridinl-7-yl acetate

WO 2008/080844 PCT/PP2007/064183.-44No O/ O N To a solution of

1.0 g (3.4 mmol) I'-benzyl-7H-spiro[furo[3,A-b]pyridine-5,4'-piperid n]-

7-one in 34 ml dichloromethane @ were added 6.8 ml (6.8 mmol)
no

diisobutylaluminum hydride solutig in n-hexane). After 45 min were
subsequently 5 added 0.80 ml (10 ) pyridine, a solution of 0.83 g (6.8
mmol) 4-N,N-

A mixture of 34 g (97 mmol) 1'-benzyl-2-bromo-2'3",5",6'-tetrahydro-1'H-

13,4'bipyridinyl-4'-0l, 3.3 ml {1.9 mmol) N,N-diisopropylethylamine, 0.22 g (1.0 mmot)
Pd(IMacetate and 025 g (1.0 mmol) triphenylphosphine in 100 ml N,N-
dimethylformamide was purged with carbon monoxide and stirred under an atmosphere of
carbon monoxide at 80 °C for 72 h. The reaction mixture was diluted with tert-butyl
methyl ether and washed with water (pH adjusted to 8 with saturated aqueous sodium
bicarbonate solution). The aqueous layer was extracted with two portions of tert-butyl
methyl ether. The combined organic layers were washed with two portions of water and
brine, dried over sodium sulfate and concentrated to dryness. Flash-chromatography gave

the title compound (1.2 g, 43%) as a yellow solid.
MS m/e (9%): 295 (M+H", 100).

¢) (RS)-1'-Benzyl-7H-spiro[furo!3,4-blpyridine-5,4"-piperidin]-7-vl acetate




1
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dimethylaminopyridine in 2 ml dichloromethane and 1.9 ml (20 mmol)

acetic anhydride. The reaction mixture was stirred at -78 C for 1.4 It The

reaction was quenched with 34 ml aqueous saturated ammonium chloride
wackhigad@nd 26 ml 1 M agueous sodium potassium tartrate Bolutiszoemeb4183

stirred for 30 min. Addition of saturated agqueous sodium to hydrogen

carbonate solution was followed by extraction with three portions of

dichloromethane. The combined nic layetswere dried over sodium

sulfate and concentrated in vac ash ochr atography gave the title
compound (0.8 g; 70 %) as a light'yellow, solid. MS m/e (%): 339 (M+H",
100). 15 d) I'-Ben -7H-spiro[Into 13,4 blprldlne 5,4'-piperidinelN O N To
a solution of 0.80 g (2.4 mmol)
1'-benzyl-7H-spiro[furo[3,4-b]pyrighte:5,4'-piperidin]- 7-yl acetate in 47 ml
dichloromethane were subseque dded 2.8 ml (18 mmol)
triethylsilane and 2.2 ml (18 mmol) boron trifluoride etherate at room
mper ture. The 20 reaction mixture was heated at reflux over night. The

Sofiftg BatH Wh tfel?rbmMovRa A e TELERIBAHRtdrd Ry aiiitea frifperidin -
dichiloremettanel Thehbrganithayer swasiashedweith aligdods’2 M (6.8 mmol)

ﬁﬂ%ﬂémﬂM@EﬁﬁiﬂﬁﬁQ}dﬂﬁﬂ sdReaf QBM%&}V@E%@@)GM@P@MEW@ subsequently
g@anﬁngd'%@' shage. gsemoned organic it A%Qf'ﬁﬁn%m NN-

lum sulfate an concentr in vacuo. ash chromat

ESHOBrBEYRMBHREd S HicY Geiipaomesiiatitle! éopalp%?@ﬁaim@%eﬁc anhydride.
88evrasiarcolonessvoik WG R00578080844 IROTIHR 20Q7(064183ueABddIBith 34 ml

B?t{@e()@ ?}g@&r&M&' Hilmilngﬁu%e):l}londe solution and 26 ml 1 i;\/I aqueocLlls sodium
Bw mrﬁ)égakr?lﬂ?%é sblgé{gnme t5ﬁt4 gc{lsp%l(%%mm ‘? 4\‘ on 0? fgﬁ_(fatee aqueous sodium

was C mmo
é}fﬁfaﬁﬂio[@,mﬂiﬁyrﬁé 14'Yihe "‘é?%nb}z@ffﬁﬁzt@lz trifillordegsamertions of
Thelreactiomumixilire washburd el ydithc argers prierctaladding @. 2buiH0 sulfate and

Paei=Sf) Raladivm.an activated, 1Q.ch é%ahaw%{émvxaﬁlﬁa{aﬁ&m?@ @ 70 %) as a

[w?zltl?fe 10|th hthrogen and stirred for 1 The catal yst

MS m/e {%): 339 (M+H", 100},

d) 1'-Benzyl-7H-spiro{furo|3.4-blpyridine-5.4'-piperidine}

To a solution of 0.80 g (2.4 mmol) 1'-benzyl-7H-spiro|furo[3,4-blpyridine-5,4 -piperidin}-
7-yl acetate in 47 ml dichloromethane were subsequently added 2.8 ml (18 mmol)
triethylsilane and 2.2 ml (18 mmol} boron. trifluoride etherate at room temperature. The
reaction mixture was heated at reflux over night. The cooling bath was then removed and
the reaction mixture was diluted with dichloromethane. The organic laver was washed with
aqueous 2 M sodium hydroxide solution. The aqueous layer was extracted with two
portions of dichloromethane. The combined organic layers were dried over sodium sulfate
and concentrated in vacuo. Flash-chromatography (aminopropyl-modified silica gel} gave

the title compound (0.59 g, 89%) as a colorless oil.
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N

was filtered off and washed with ethanol. The filtrate was concentrated to
dryness to give the title compound (0.43 g, quantitative, purity of approx.
90 %) as a tight brown solid. MS m/e (%): 191 (M+H", 100). Amine 2 15

WeReGpisosifuro[3,4-blpyridine-7,4'-piperidine] a) PCT/EP2007/064183

(2-Bromo-pyridin-3-vi)-methanol To a sojytion of 10 g (50 mmol)
2-bromonicotinic acid and 7.2 ml (52 mmd) triethylamine in 500 ml
tolsiene atroom temperature were added 5.0 ml (52 mmol) ethyl
chloroformate. The reaction mixture was stirred for 1 h. The precipitate
was filtered off and 20 the filtrate was concentrated to dryness to give the
nixed anhydride as a colorless oil. A solution of the mixed anhydride in 60
ml dry tetrahydrofu.ran was added dropwise to a suspension of 2.0 g (52
mmol) lithium aluminum hydride in 270 ml dry tetrahydrofuran at -70 C.
The reaction mixture was stirred for 1 h and then quenched with 2.0 ml
water, 2.0 mI aqueous 2 M sodium hydroxide and 6.0 ml water. The
as fl tered 425 off 2 d washed with ethyl acetate. The
he title compound (7.8 g, 84
%) as an off-white solid. MS mle (%): 88 (93), 190 (100) (M+H"). b)
1'-Benz ydroxvmethyl-2' 3',5' 6'-tetr hva” -[2 4'Ibipyridinyl-4'-01 WO
2008/080844 PCT/PP2007/064183 = OH N N To a solution of
4.0 g (21 mmol) (2-bromo-pyriclin-3-yi) -methanol in 105 ml dry
tetrahydrofuran were added 22 ml (45 n 2-propylmagnesium chloride
solution (2.0 M in tetrahydrofuran) The refction mixture was heated at

refl x far 2 h. A S n of 59 (2 l) 1-benzyl-4-piperidone.i |n 22

A eI?FOh‘f/%jrb‘f goaaﬁégwam &, ‘Yéﬁﬁ]&?gtmé p mmol) 1 "-benzyl-7H-
approvdirn stehb 5y adined deadtiordmbttarel idsthe2&d- tiiftediue florr®lh Ehel reaction
themaeenchedlathvimateroh e iaAue oS YRy Was maafi'ﬁ@h}qamcﬁm@n activated

%H%QMS%L%%%QMP Adioxigle, @;P/ feXAced, with thrgetﬁq 4008 @ e“i%e catalyst

acetate. The combined organic ers were WaS edWI rine, drle
saaililssdinferad deohtb ritisthimadls. HisdR-1Fs 6%%%543@@%6% to give
Juvethheotitieoooh{foting (udng iz &a) s add rawrosod YW S mlei by oR90solid.
(M+H', 100).

MS m/e (%): 191 (M+H", 100).

Amine 2

5H-Spiro{furo|3,4-b]pyridine-7,4"-piperidine]

a) (2-Bromo-pyridin-3-vl}-methanol

To a solution of 10 g (50 mmol) 2-bromonicotinic acid and 7.2 ml (52 mmol)
triethylamine in 500 ml toluene at room temperature were added 5.0 ml (52 mmol) ethyl
chloroformate. The reaction mixture was stirred for 1 h. The precipitate was filtered off and
the filtrate was concentrated to dryness to give the mixed anhydride as a colorless oil. A
solution of the mixed anhydride in 60 ml dry tetrahydrofuran was added dropwise to a
suspension of 2.0 g (52 mmol} lithium aluminum hydride in 270 ml dry tetrahydrofuran at
-70 °C. The reaction mixture was stirred for 1 h and then quenched with 2.0 ml water, 2.0
ml aqueous 2 M sodium hydroxide and 6.0 ml water. The granular precipitate was filtered
off and washed with ethyl acetate. The filtrate was concentrated to dryness to give the title

compound (7.8 g, 84 %) as an off-white solid.
MS m/e (%): 188 (93), 190 (100) (M+H™).

b) I'-Benzyl-3-hydroxvmethvl-2'.3'.5".6'-tetrahvdro-1"H-[2.4' | bipvridinyi-4'-ol
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c) I'-Benzyl-5H-spiro(faro(3,4-blliyridine-7,4'-piperidinel o NN To a
solution of 1.1 g (3.5 mmol)

. I'-benzyl-3-hydroxymexhyl-2',3',5',6'-tetrahydro-1'H- 15
w{RdoHipysdinyl-4'-ol and 1.0 ml (7.4 mmol) triethylamine in 35CABrdnp7/064183

tetrahydrofuran were added 0.26 nil (3.34nmol) methane sulfonyl chloride
at room temperature. The reaction mixture was heated at reflex for 1 h
and then quenched with water. The qJayer was basified with
agueous | M sodium hydroxide and éxt; cteg, with three portions of ethyl
acetate. The combined organic layergiw, ried over sodium sulfate and
20 concentrated in vacuo. Flash-chromatography (aminopropyl-modified

silica gel) gave the title compound (0.62 g’ 62 %) as a light yellow

amorphous solid. MS m/e (%): 281 , 100). d)
5H-Spirolfurol3,4-bipyridne-7,4'-pip el WO 2008/080844
PCT/EP2007/064183 -47-iON NN H A solution of 0.39 g (1 4 mmol)

Lf'g en Zs%'ﬁ?t;é) {EO Lf %ro,[Sd ] blﬁ}{{ 3’?'?27%14019(9 % glc?%l }?1 e 1 %{Qaﬂlo ! 105 mi dry

was purge argo prior to a

é%{ﬁlﬁi‘é@%ﬁé?cbﬁ Ptk WaclavaEs e%rpr@mé&wwwarﬁﬁ%dggglumn (2.0
ahdstitrelydtoboan b T pexaiemeninder wasdtmospherdlof iydidgensfontion of 3.8

6 m&atalﬁghw@afﬂtséﬁacﬁﬁ %ﬂQzV\fﬁﬁ}B&@aWHTbﬁmﬁﬂQlasTEkﬁiQHréFépwme at a
%%ic, c%rtlcent ted to.dr Fsg; u[a tpe t1[te c}o ound 0 214 }g 3h and

FCrbRGLS SOl NS T (0 1 o % A B o
[tﬁﬁ%[@%]‘ﬁﬂnéﬁﬁ% M%.E&‘mﬁé?oay AYBY IS PRHRA- Ry e ttiah @Hpéous I'M
scgidlutidndob Bde gr(d 2xmmuai] 84biromee 4epyindinetatydxytiaacithansib8edl organic
(&ﬁmw&@ ety lamingiin, @%MJ&‘@@&‘&W@(@@Q%Q LA d33MMeluo. Flash-

lchlorlof rmuatve 1er%qm tem é) %ﬁa act| mIXtUI‘F was stirred
lhat% ETDALS WasHiR

MS m/e (%): 299 (M+H", 100).

as & rowi SO11

¢) 1'-Benzvi-5H-spiro[furo(3.4-blpvridine-7,4'-piperidine]

To a solution of 1.1 g (3.5 mmol) 1'-benzyl-3-hydroxymethyl-2',3",5",6"-tetrahvdro-1"H-
[2,4 |bipyridinyl-4'-ol and 1.0 ml (7.4 mmol) triethylamine in 35 ml dry tetrahydrofuran
were added 0.26 ml (3.3 mmol) methane sulfonyl chloride at room temperature. The
reaction mixture was heated at reflux for ! h and then quenched with water. The aqueous
layer was basified with agqueous I M sodium hydroxide and extracted with three portions of
ethyl acetate. The combined organic layers were dried over sodium suifate and
concentrated in vacuo. Flash-chromatography (aminopropyl-modified silica gel) gave the
title compound (0.62 g, 62 %) as a light yellow amorphous solid.

MS m/e (9%): 281 (M+H", 100).

d) sH-Spiroifurol3.4-blpyridine-7.4 -piperidine]
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15 the filtrate was concentrated to dryness to give the mixed anhydride as
colorless oil. A solution of the mixed anhydride in 13 ml dry
tetrahydrofuran was added dropwise to a suspension of 0.52 g (13 mmol)

wikhiwsrgdsrninum hydride in 70 ml dry tetrahydrofiuan at -706C:rTHe@007/064183

reaction mixture was stirred for 1 h and then quenched with 0.5 ml water,
0.5 ml aqueous 2 M sodium hydroxide and 1.5 ml water. The granular
precipitate was filtered 20 off and wa ii ed with ethyl acetate. The filtrate

was concentrated to dryness to give itle ¢ompound (2.0 g, 85 %) as a

light brown solid. MS m/e (%): 190, T8§ (Mxt¥, 100, 92). b) I-Benzyl-4-h

dy roxyrnethvl-2',3',5',6'-tetrah~,,dro-1'H bilyridinyl-4'-0 OH N OH N

WO 2008/080844 PCT/EP2007/064183 0 a solution of 1.9 g (10

mmol) (3-bromo-pyridin-4-yl)-methanol in 30 ml dry tetrahydrofuran were

added 11 ml (21 mmol) 2-propylmagnesium chloride solution (2.0 M in
tetsahyiiofdrand. gfhedreaction nhixiuye sWasphedtaebds, .ol fatide v, A-piperidine] in
591u8PBRf 1P wds(10 el d-Bengy sARIReidans i psml é%fmd&@ftﬁmdm on
was adlgif‘drogv\\:@eg %t %5 temperature of approx nbat ly 65 C. The

ASTAISH AR WS Faiatat VR Tor 1] St th BH G RSRoRBd W rred ot room
Ve Athee tendyarofumaspivers etapdreged [ThétaguEousaalest wasfiltered off and
basifiedvap il witirotieous waM-sacium oot alwignanet tle compound
%.tfggteﬁ \%i}h&stq;ggmgp}éﬂggg,s%f&?nt-butyl methyl ether. The combined '

organic layers were washed with brine, dried over sodium sulfate and
opncentrated in v, + Flash-chromatography gave the title 10 compound
‘(ﬁ’%‘é [%%?&%qag%c%?om}n olid. MS m/e (%): 299 (M+H', 100). c) 1'-Benz
1spiro[furo(3,4-clpvridine-3,4'-piperidigg);k N/ 0 N To a solution of 0.46
g (1.5 mmol) 1'-benzyl-4-hydroxymethyl-2',3',5',6'-tetrahydro-I'H- 15
[3,4Tbipyridinyl-4'-ol i RiAbiorh(3,2 cyadkl ety lapipiaedindS ml dry
tetrahydrofuran at were added 0.11 ml (1.5 mmol) methane sulfonyl
ehlgrigda reemtemperaturee.thhesireaction mixture was heated at reflux for |
h and then quenched with water. The aqueous layer was basified with

agueRNSb M BodiuM hyshaxide aachexiracted With tBresPRIEART 0% m1 (13 mmol)

triethylamine in 120 ml toluene were added 1.2 ml (13 mmol) ethyl chloroformate at room

temperature. The reaction mixture was stirred for [ h. The precipitate was filtered off and
the filtrate was concentrated to dryness to give the mixed anhvdride as colorless oil. A
solution of the mixed anhydride in 13 ml dry tetrahydrofuran was added dropwise to a
suspension of 0.52 g (13 mmol} lithium aluminum hydride in 70 ml dry tetrahydrofuran at
-70 °C. The reaction mixture was stirred for 1 h and then quenched with 0.5 ml water, 0.5
ml aqueous 2 M sodium hydroxide and 1.5 ml water. The granular precipitate was filtered
off and washed with ethyl acetate. The filtrate was concentrated to dryness to give the title
compound (2.0 g, 85 %) as a light brown solid.

MS m/e (%): 190, 188 (M-+H", 100, 92).

b) I'-Benzvl-4-hvdroxymethvl-2'.3",5".6 -tetrahvdro-1'H-13.4' | bipyridinvi-4'-ol

=
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ethyl acetate. The combined organic layers were dried over sodium
sulfate and 20 concentrated in vacuo. Flash-chromatography
(aminopropyl-modified silica gel) gave the title compound (0.52 g, 57 %)

wags@sigiisyellow amorphous solid. MS m/e (%): 281 (M+H', TRO)R#R007/064183

1H-Spiro (furo[3,4-clpvridine-3,4"-piperidigel 11 CSN H WO
2008/080844 PCT/EP2007/064183 -49 A solution of 0.22 g (0.78 mmol)
'rbenzyttispiraifare[3, 4-alpysicing-3s4uripryiginelin 8kethanol in 50 ml dry
- 10 r | [ [or. 10 n .
gﬁa&gﬁg@gﬁw L ARS RYrged ';grﬁésgggégﬁégma%% B

g.O mo%.
1 2.0
um qn activated charcoal. evacuated, e led With (

P !
ﬁ@d%@&rﬁhg&%wan&iT#éﬁfafm@Paﬁ%%waﬁésféﬂafl Ry dr8geiogadich sguiion of 1.9
Fhe caralyst walssfiterdebaftadens washed withlsthariota T hefilrddedvdiopwise at a
congentiatedrto drynessdn givectheritle LampauRd (016 b ABntHatMEsor 2 h and

urity of approximately 95.%) as a light yellow amorphous solid. MS m/e
E}Q st T P AR A R SOV SRR fover s
: fﬁsdafe.RPMIQO‘mﬂbﬁ%lFaHSiﬁo%é@-@g?das@wgéiaoaetrwaﬂvéo exLagiRslywith three
ipodichiordmetiand arehat dbd:feTihdrapsbotdd, bglimethydformamidehaddvith brine,
explylchiatds b <ormmall 860l d g MIVILS ISAURWRRIRNRIIMG cave the title
room temd:)(%r re gr(]/d stirr qg‘&)rr Z%dé\fter adding a1 M solution of the
amine deriva |vé”(%L.1O Mol and N -diisopropylethylamine (2.2 mmol) 15
in dichloro ethatne the mixture is stirred for 1 h at room temperature.
weﬂé%fr{én\/@i%ﬁ ¥altEr alf basification with 1 M agueous sodium
hydroxide solution are followed by extraction with

o B H OH ehrans i YANAAME - d v 3

three portions of ethyl
scetatel CHIENMEH DryasidYarePe-dro-QIREEIG#8r sodium sulfate and
concentrated. Purification by flash chromatography (silica gel or

aminopropyl-modified silica gel) yields anp-amigle derivative of formula (l).

To a solution of 0.46 g (1.5 mmol} I'-benzyl-4-hydroxymethyl-2',3",5",6'-tetrahydro-1"H-
[3,4'|bipyridinyl-4"-ol and 0.45 ml (3.2 mmol) triethylamine in 15 ml dry tetrahydrofuran
at were added 0.11 ml (1.5 mmol) methane sulfonyl chloride room temperature. The
reaction mixture was heated at reflux for 1 h and then quenched with water. The aqueous
layer was basified with aqueous 1 M sodium hydroxide and extracted with three portions of
ethyl acetate. The combined organic layers were dried over sodium sulfate and
concentrated in vacuo. Flash-chromatography (aminopropyl-modified silica gel} gave the

title compound (0.52 g, 57 %) as a light vellow amorphous solid.
MS m/e (%): 281 (M+H", 100).

d) 1H-Spiro[furol3,4-cipvridine-3.4'-piperidine!

=
N 2 0

TZ
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30

35

dimethylformamide and oxalyt chloride (1.25 mmol) at O C. The mixture is
allowed to 25 warm to room temperature and stirred for 2 h. After adding a
1 M solution of the amine derivative (1.1 mmol) and

wiN Negiisapropylethylamine (1.1 mmol) in dichloromethane thECﬂI‘}IEﬁMY@M@GMSS

stirred for 1 h at room temperature. Quegghlng with water and basification
with 1 M aqueous sodium hydroxide solution are followed by extraction

witkotorRe ReTtIons;ab, %hﬁh@@ﬁﬁaise&me ComReH RITRNIY d%ﬂ%‘iﬁ@gm -piperidine]

“%dn%’ﬁ S?g 0?(% nv%agonucr%g at ﬁl 3%$Ué’lflclra ion ng (10 mol %)
romatograp z mo el Siicy a

silica ge ora op
ém}a@ﬂ@r%ﬁﬁavaf%ﬁmaoe @ér?@%ﬂ precaaaretrd T 9 n‘f’éfé Soimean gas and
cfiandndeler Jucarboxylicacid Hedivagivezft fmad) in TRenohGaGlzs 3diakel off and
Q@;ﬁgd(%%qnémgﬁoga@@ G MY R8BS Tymp UA@%VWP'B% gind @mpound
%Lof t arwge : 1%rlv0 |ve)r‘(l)'me m| l.%r‘; @'Stll’l’ d ov%[]nl tn ?trF\;}'ll' and Bd,
en podred onto water ahd AR 8P hECLE g hous soli
%anlc EI ses %e dried over Na2S0O4 and WO 2008/080844 PCTIEP2 O
§'6218’3' 250" EoHcetPAted in vacuo. Flash chromatography or
preparative HPLC affords an amide lye of formula (1). General
procedure I1l: 5 To a solution of an mﬂ% L}{- }-carboxyllc acid derivative
(f@@[@?ﬁﬁi&}lqﬁ N- diisopropylethylamine (0.14 mmol) and TBTU or HATU
14 ngmol in 2 rHLdry N,N- dimethylformamide is added the amine
eern%?\})er(( .dLﬂ mmol) at RT. The reaction mixture is quenched with 0.5
Vicsttd ddsesdrme hyrlipside (oo e dicrod darmrExerdcreaovitin direleromethane
pertiddsdof-ettyh moetaten -Thacbyibinechodganic daystsiaeiashesinithl ) at 0 °C.

Wﬁ%%;g QI@W@@%%&M‘P&%@%%M@?L@@gn(aog%ﬁ?c@t@}%olkfter addinga 1
3’& fg‘ﬁﬁ roma r prep ratlge HPLC afford aml e
R?é‘ H}é{“a)!ef% Mw}@y Ghner A pRERRATI A AP IES Rep mmol)
astiriddrentgtion @Mﬁnﬁ@@re @ﬁf@rnqﬁﬁ@r(hll)awnerelwmq@amn ONviRdriag with
addeth2d legfibiaib( @AY inoil I hies BItuEe s ERE AR AASBMYRed by
%Qﬁa@%%mﬁhe{ﬁ%%%@ I 8@9{%2? 56 ( % 9&%&9@9%%@% re@'sxg,yr%h fed over

stlrred anl\%(]jdltlona 14 hour en paure 0 water an

ST HESHNTth Sty AR ﬁé‘%‘fﬁ%ﬂ’i\e‘&’&ﬁ&rﬂerﬁﬁﬁé‘&'ﬁi@ e geler
Na280»bpyidwotifehtititedth yatdoaPurifisadiotviyvpddarative HPLC
affords 20 compounds of formula (1) with R' different from H. Example 1

General procedure IB:

To a 0.1 M solution of an indole-3-carboxylic acid derivative (1 mmol) and N,N-
diisopropylethylamine (1.1 mmol) in dichloromethane are added few drops of N,N-
dimethylformamide and oxalyl chloride (1.25 mmol) at 0 °C. The mixture is allowed to
warm to room temperature and stirred for 2 h. After adding a 1 M solution of the amine
derivative (1.1 mmol) and N,N-diisopropyiethylamine (1.1 mmol) in dichloromethane the
mixture 1s stirred for 1 h at room temperature. Quenching with water and basification with
1 M aqueous sodium hydroxide solution are followed by extraction with three portions of
ethyl acetate. The combined organic layers are dried over sodium sulfate and concentrated.
Purification by flash chromatography (silica gel or aminopropyl-modified silica gel) vields
an amide derivative of formula (1),

General procedure II:

To a stirred solution of an indole-3-carboxylic acid derivative (1 mmol) in 10 ml CH,Cl,
are added (1.3 mmol) EDC, (1.3 mmol) HOBt, (1.3 mmol) triethylamine and (I mmol} of
the amine derivative. The mixture is stirred overnight at RT and then poured onto water
and extracted with CH,Cl,. The combined organic phases are dried over Na,SO, and
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1'-[(6-Chloro-IH-indol-3-yl)carbonyl]-7H-spiro [furo
[3,4-b]pyridine-5,4'-piperidine] N\ /O N~ O CI/N H The title compound
was obtained as a light brown solid in 96% yield according to the 25

wamidgosossaling procedure described in general procedure |A@&TEP2007/064183

6-Chloro-IH-indole-3-carboxylic acid Am%‘ﬁe 7H-Spiro [faro
[3,4-b]pyridine-5,4'-piperidine] MS m/e (%): 368 (M+H+, 100). WO
2008/080844RGdI ER200 HOGAIB3: riph v EXRNRide HPLC affords an amide

t 1y, - loro-3-(1'H,7H-spiro[furo[3,4-b]pyridine-5,4"-piperidin
&‘5}1 %aér%y%‘%H |fr11dol I-yl] methyl}pyrrolidine-l-carboxylate N O N CI /

N O \ ¢ The title compound was obtained as an off-white solid in 90% yield
deuonding ¢octhealiiide 10 coupling procedure described in general

AroGeduUreBoAGiGndole-3- carboxyhc acid derivative (0.13 mmol N N-

1te toxc rolidin-2-ylme I e
cargbé W’m nzbb%{;)(gp%r/{ u(grl(l)iL ér B %}f)/(r? g 7 HFDFPI mo‘)‘l ]fci\/@\I N-
}@ﬁ(ﬂ;{)jl %&a{mdq‘-}ﬁ W@Edlﬁlgéj&g}ﬁﬁ g\{&@{\@ é,}@_lpo at R The reaction mixture
[R28)epyincaldith 2-§Ivietiydbt dddhdolk3dileairbOyiMT Bfter 2 h and extracted with

sRie(Baels4 Hipwidinecad RipesidingEdindrochiande Nshed with water and

brine, dried over sodium sulfate and concentrated to dryness. Flash chromatography or

preparative HPLC affords an amide derivative of formula (I).

Indole-N-alkylation:

General procedure IV:

To a stirred solution of an indole of formula (I-1) wherein R* is H in DMF are added 2.
leq. NaH (60% in oil). The mixture is stirred at RT for 30 min. and then the electrophilic
reagent R'-LG (1.1 eq.} is added. The mixture is stirred an additional 14 hours at 60 °C and
then poured onto water and extracted with ethyl acetate. The combined organic phases are
dried over Na,SO, and concentrated in vacuo. Purification by preparative HPLC affords

compounds of formula (I} with R' different from H.

Example 1

1'-[{6-Chloro-1H-indol-3-yl)carbonyl]-7H-spiro[furo[3,4-b]pyridine-5,4"-piperidine]

The title compound was obtained as a light brown solid in 96% yield according to the
amide coupling procedure described in general procedure IA.

Acid: 6-Chloro-1H-indole-3-carboxylic acid

Amine: 7H-Spiro[furo|3,4-b]pyridine-5,4"-piperidine}

MS m/e (%): 368 {(M+H", 100).
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CIHO /NICICMINO H WO 2008/080844 PCT/EP2007/064183 -52 A
solution of 0.19 g (0.34 mmol) tert-butyl
(2S)-2-{[6-chloro-3-(1'H,7H-spiro[furo[3,4- b]pyridine-5,4'-piperidin]

waltopiwestranyl)- 1H-indol-I -yl] methyl}pyrrolidine-l-carboxylatepdrr 2@ ont /064233

1.25 M solution of hydrochloric acid (3.54nmol) in methanol was stirred at

50 C for 15 min. The reaction mixture was concentrated to dryness to give

the title 5 compound (0.18 g; 100 %) as an off-white solid. MS m/e (%):

451 (M+H+, 100). Example 4
1'-[(6-Chloro-I-{[(2S)-1-methylpyrrolidin-2-yllmethyl}-1H-indol-3-yl)carbon
yl]-7H- spiro[faro[3,4-b]pyridine-5,4'-piperidinel NO N O el N I...... N N

10 A solution of 0.15 g (0.29 mmol)
I'-({6-chloro-1-[(2S)-pyrrolidin-2-ylmethyl]-IH-indol-
3-yl}carbonyl)-7H-spiro[furo[3,4-b]pyridine-5,4'-piperidine] dihydrochloride,
0.10 ml (0.72 mmol) triethylarnine and 0.070 g (2.3 mmol)

paraformaldehyde in 3 ml methanol wa%gl%ated at reflux for 2 h. Cooling

the reaction mixture to O C using an Tcé- ot bath 15 was followed by
ad&tioB w6y b830%i (0-d8armibl) Sodditimmiyeliotd fehpdpidediTke e abtieridin]-1'-
mixture was sfisebalyipom-ienparaliseier sy hdidenchad withywater

and diluted with 1 M aqueous sodium hydroxide solution. The aqueous

layer was extracted with three portions etethyl acetate. The combined
organic layers were dried over sodium suylfa y@

The title compound was obtained as an off-white solid in 90% vield according to the amide
coupling procedure described in general procedure IB.
Acid: 1-((S)-1-tert-Butoxycarbonyl-pyrrolidin-2-ylmethyl)-6-chloro-1H-indole-3-
carboxylic acid
Amine: 7H-Spiro{furo[3,4-b]pyridine-5,4"-piperidine]
MS m/e (%): 551 (M+H", 76).
Example 3
1'-({6-Chloro-1-[(2S)-pyrrolidin-2-ylmethyl]-1H-indol-3-ylj carbonyl)-7H-
spiro[furo[3,4-b]pyridine-5,4'-piperidine] dihydrochloride
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20 (aminopropyl-modified silica gel) to give the title compound (0.10 g; 77
%) as an off-white solid. MS m/e (%): 465 (M+HT,100). Example 5 1'- {
[6-Chloro- I- (3,5-difluorobenzyl)-1 H-indol-3-yl] carbonyl}-7H-spiro [furo [

WG Wo@Bstipyridine-5,4'-piperidine] WO 2008/080844 PCTIERPRO0HIHAL6S3

-53N ~ (O NO CINFc F The title copppound was obtained as a tight
yellow solid in 61% yield according to the amide coupling procedure
dessiibed kﬁf@eimegadmmqadwle l&t%ﬁl 28)-2-{[6-chloro-3-{1"H,7H-spiro{furo|3,4-

Wﬁfﬁel 4355 Hgirﬁ)] kie chlx)b g Pflle ﬁ(ﬁﬁrP f&%tﬁﬂﬂ;y@rohdme 1-carboxylate

S [3,4-
(Mt Tb@gf% %ﬂ@%o&p%ﬁ'y oAt iye rﬁbmﬁh%ﬁlgmmmd at

FOr 3 bepyrdin€L?, 4eqiperidinefu SNvE b hcint T titedspnepotmdive the title
g@gﬂﬁ{g@@ﬂl@% qr@@%y\,ggigel sedid x6Q%yield according to the amide
<o e d in general procedure IA. Acid:

gﬁf %(%L%nglg}/? -ca %o?yllc acid Amine: 5H-Spiro[ furo[3,4-b]pyridine-
7,4'-piperidine] MS mle (%): 368 (M+H' (P l 15 Example 7 tert-Butyl

(2S5)-2- {[6 -chloro-3-(1'H,5H- splro[furof?‘}f%fpyndlne 7,4'-piperidin]-I'-

ylcarbonyl)-1 H-in dol- | -yl] methyl} pyrrolldlne - carbox | ate WO
Zdo-éﬁé ﬂiodc{{- EBopeihEpigeplidp-2-ylJmethylj-1H-indol-3-yl)carbonyl]-7H-
spire{furo[3,4-b]pyridine-5,4"-piperidine!

A solution of 0.15 g (0.29 mmol) 1'-({6-chloro-1-{(25)-pyrrolidin-2-ylmethyl]-1H-indol-
3-ylicarbonyl}-7H-spiro[furo|3,4-b]pyridine-5,4'-piperidine] dihydrochioride, 0.10 ml
(0.72 mmol) triethylamine and 0.070 g (2.3 mmol) paraformaldehyde in 3 ml methanol
was heated at reflux for 2 h. Cooling the reaction mixture to 0 °C using an ice-water bath
was followed by addition of 0.030 g (0.43 mmol) sodium cyanoborohydride. The reaction
mixture was stirred at room temperature for 16 h, quenched with water and diluted with 1
M agueous sodium hydroxide solution. The aqueous layer was extracted with three
portions of ethyl acetate. The combined organic layers were dried over sodium sulfate and
concentrated in vacuo. The crude product was purified by flash column chromatography
{aminopropyl-modified silica gel) to give the title compound {0.10 g; 77 %} as an off-white
solid.

MS m/e (%): 465 (M+H", 100).

Example 5

1'-{[6-Chloro-1-(3,5-difluorobenzyl)-1H-indol-3-yl]carbonyl}-7H-spiro|furo|3,4-
b|pyridine-5,4"-piperidine]
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O NNO CIN~',~~V~10\,0 The title compound was obtained as a
white solid in 57% yield according to the amide coupling procedure
described in general procedure IB. Acid:

W -L(®)edetast-Butoxycarbonyl-pyrrolidin-2-ylmethyl)-6-chloro-Hdsidebes364183

carboxylic acid. Amine: 5H-Spiro[furo[3,4sb]pyridine-7,4'-piperidune] MS
m/e (%): 551 (M+H+, 100). Example 8 1'-({6-Chloro-I- [
(2S)-pyrrolidin-2-ylmethyl]-1H-indol-3-yl} onyl)-5H- 10 Spiro
Ifuro.[3,4-b]pyridine-7,4'-piperidine] dihy ideC CIHNO CINCIH
I, NO H The title compound was obtained g§ an off-white solid in
guantitative yield according to the procedur scribed for the
preparation of 1'-({6-chloro-I-[(2S)-pyralidin-2«ylmethyl]
-1H-indol-3-yl}carbonyl) -7H-spiro F @ ,44b] pyridine-5,4'-piperidnne] 15
dihydrochloride using tert-butyl "y

(2S)-2-{|6-chloro-3-(1'H,SH- splro[ﬁj -b]pyridine-
7,4'-piperidin]-1'-ylcarbonyl)-1H-indo~#Iimethyl}pyrrolidune-I-carboxylate
instead of tert-butyl F

(2S)-2-{[6-chloro-3-(1'H,7H-spiro[furo[3,4-b]pyridine-5,4'-piperidin]-I'-
Yleanxbnyaip dsiddets| okarethyk }pyisblidisexrcaldxy| cites M&dnuedPding to the
%é&de\éamM)Qo?e%é%@%?d\%@e%g%/ 030844 PKT/EP2007/064183
Arﬁi&h@@ﬁa?oﬂ 3 %Zﬁfﬁ%ﬂﬁ?%ﬁfm&éf SJ5trbEHYRSHE Wito [furo

pRuats} piiriciie! fueplgipdrigipuiine-5,4"-piperidine)

MS m/e {%): 494 (M~+H", 100).

Example 6

1'-[(6-Chloro-1H-indol-3-yl}carbonyli-5H-spire[furo{3,4-b]pyridine-7,4'-piperidine]

=
= O
N

N
[I——j’O
l
Ci N
H

The title compound was obtained as an off-white solid in 69% yield according to the amide
coupling procedure described in general procedure TA.
Acid: 6-Chloro-1H-indole-3-carboxylic acid
Amine: 5H-Spiro[furo|3,4-b]pyridine-7,4'-piperidine|
MS m/e (%): 368 {(M+H", 100).
Example 7

tert-Butyl (25)-2-1{6-chloro-3-(1"H,53H-spiro[furo[3,4-b]pyridine-7,4"-piperidin]-1'-
ylcarbonyl}-1H-indol-1-ylJmethyl} pyrrolidine-1-carboxylate



10

20

co N O CINNO The title compound was obtained as a white solid
n184% yield according to the procedure 5 described for the preparation of
1'-[(6-chloro-I-{[(25)-1-methylpyrrolidn1-2-yl],methyl}
WoHsisdsha4yl)carbonyl ]-7H-spiro[furo[3,4-b]pyridine- 5,4'-pipedidineliusingis3
1'-({6- chloro- | - [ (2S)-pyrrolidin-2-ylmethyl] -1 H-indol-3-yl
}carbonyl)-SH-spiro [furo [3,4- b]pyridine-7,4'-piperidine] dihydrochloride
instead of I'-([6-chloro-I-[(2S)-pyrrolidin-Z-~
ylmethyl]-1H-indol-3-yl}carbonyl)-7H-spi b[fy o[3:4-b]pyridine-5,4'-piperidin
e] io dihydrochloride. MS m/e (%): 465 (M+
(6-Chloro-1 H-indol-3-yl)carbonyl] -1 H-spir
3,4-c]pyridine-3,4'-piperidine] NiSC N O Cl aN H 15 The title compound
was obtained as an off-white solid i Eld @ccording to the amide
coupling procedure described in g cedure IA. Acid: 6-Chloro-1
H-indole-3-carboxylic acid Amine: IH-Spiré.,
[furo[3,4-c]pyridine-3,4'-piperidine] MS m/e %Y, 368 (M+H+, 100). 20
Example 11 tert-Butyl
(2S)-2-{[6-chloro-3-(11-1,1'H-spiro[furo[34-€e]pyridine-3,4'"-piperidin]-I'-
ylcarbonyl)- 1H-indol-I-ylmethyl} pyrrolidine- I-carboxylate WO
2008/080844 PCT/EP2007/064183 -56-1 N..- SCION CI~N

The title compound was obtained as a white solid in 57% yield according to the amide

coupling procedure described in general procedure IB.
Acid: 1-((S)-1-tert-Butoxycarbonyl-pyrrolidin-2-ylmethyl )-6-chloro-1H-indole-3-
carboxylic acid.
Amine: SH-Spiro[furo|3,4-b]pyridine-7,4'-piperidine]
MS m/e (%): 551 (M+H", 100).
Example 8

1'-({6-Chloro-1-[(2S)-pyrrolidin-2-ylmethyl]-1H-indol-3-yl}carbonyl)-5H-
spiro|furo[3,4-blpyridine-7,4'-piperidine] dihydrochloride

The title compound was obtained as an off-white solid in quantitative yield according to
the procedure described for the preparation of 1'-({6-chloro-1-[{2S)-pyrrolidin-2-
ylmethyl|-1H-indoi-3-yl} carbonyl)-7H-spiro|furo[3,4-b]pyridine-5,4'-piperidine]
dihydrochloride using tert-butyl (25)-2-{[6-chloro-3-(1'H,5H-spiro[furo[3,4-b]pyridine-
7,4"-piperidin]-1"-ylcarbonyl)- 1H-indol-1-yl methyl} pyrrolidine-1-carboxylate instead of
tert-butyl (25)-2-{[6-chloro-3-{1'H,7H-spiro[furo[3,4-b]pyridine-5,4"-piperidin]-1'-
ylcarbonyl)-1H-indol- 1-yl}methyl}pyrrolidine-1-carboxylate.
MS m/e (%): 451 (M+H", 100).

Example 9
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ON >cO The title compound was obtained as a light yellow solid in 89%
yield according to the amide coupling procedure described in general
procedure IB. Acid:

WO -¢yagetant-Butoxycarbonyl-pyrrolidin-2-ylmethyl)-6-chloro-IPlindetes30 & 183

carboxylic acid Amine: IF-Spiro [3,4-c] pykidine-3,4'-piperidine] MS m/e
(%): 551 (M+H+, 100). Example 12 10
I'- {6r@hine-dol (28 ) awyrnolisinr2psrnetiay]-4 kindeindyiigarenyd)ylidarbonyl}-5H-
Spiro[furo[3,4-c]pyridirsllgi-l_%&hp&@;gﬁgjgg]rgﬁimg@g%qg%g%%é}sc CHNO
was ed asalig

CIN N H CIH The title'compoun obtain t yellow solid in
94% yield according to the procedure desgribed for the preparation of
I'-({6-chloro-I-[(2S)-pyrrolidin-2-yImethyl}} 1 5
IH-indol-3-yl}carbonyl)-7H-spiro[furo[3,4-bipyrEine-5,4'"-piperidine]
dihydrochloride using tert-butyl
(2S)-2-{[6-chloro-3-(IH,1'H-spiro[furo[3,4-c]pyhidine-3,4'"-piperidin]-1'-
ylcarbonyl)-lH-indol-l-yl]methyl}py;Wmoxylate instead of
tert-butyl (25)-2- { [6-chloro-3-(]'H;, tQ-tfaro
[3,4-b]pyridine-5,4'-piperidin] -1'-ylcarbony)-1H-indol-
1-ylimethyl}pyrrolidine-I-carboxylate. 20 MSin/e>(%): 451 (M+H', 100).
Example 13 WO 2008/080844 PCT/EP20071064183 -37
1'-[(6-Chloro-1-{[(2S)-1-methylpyrrolidin-2-ylJmethyl}-1H-indol-3-yl)carbon
Yill ikt eSRirRpiaB e ivERing ;3 4 wmipesidingl, BzoNAdR according to the procedure
described for the preparation of 1'-[(6-chloro-1-{{(2S)-1-methylpyrrolidin-2-yi]methyl}-
IH-indol-3-yl)carbonyl]-7H-spiro{furo}3,4-b]pyridine-5,4"-piperidine]  using  1'-{{6-
chloro-1-[{2S)-pyrroiidin-2-ylmethyl]-1H-indol-3-yl} carbonyt)-5H-spiro|furo|3,4-
blpyridine-7,4"-piperidine] dihydrochloride instead of 1'-({6-chloro-1-[(2S)-pyrrolidin-2-
ylmethyl|-1H-indol-3-vl}carbonyl)-7H-spiro{furo} 3,4-b] pyridine-5,4'-piperidine|
dihydrochloride.
MS m/e (%): 465 (M+H", 100).

Example 10

1'-[{6-Chloro-1H-indol-3-yl)carbonyl|-1H-spiro|furo|3,4-c|pyridine-3,4'-piperidine!

2]
IZ
=
o)

The title compound was obtained as an off-white solid in 67% vield according to the amide
coupling procedure described in general procedure 1A.
Acid: 6-Chloro-1H-indole-3-carboxvlic acid
Amine: 1H-Spiro{furo[3,4-c]pyridine-3,4"-piperidine]
MS m/e {%): 368 (M+H", 100).
Example 11

tert-Butyl (25)-2-{[6-chloro-3-(1H,1'H-spiro{furo[3,4-c]pyridine-3,4"-piperidin]-1'-
ylcarbonyl)-1H-indol-1-ylJmethyl pyrrolidine-1-carboxylate
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N ~ O CI The title compound was obtained as a white soliid in 60% yield
according to the procedure 5 described for the preparation of
I'-[(6-chloro-I-{[(2S)-I-methylpyrrolidin-2-ylJmethyl}-
wHiplaioe84y1)carbonyl]-7H-spiro[furo[3,4-b]pyridine-5,4'-pipe AdinepPusings 4183
1'-({6- chloro- | - [ (2S) -pyrrolidin-2-ylmethyl] -1H-in dol-3-yl } carbonyl) -1
H-spiro [furo [3,4- c]pyridnie-3,4'-piperidine] dihydrochlorid.e instead of
I'-({6-chloro-I-[(2S)-pyrrolidin-2- ylmethyl}~lH-indol-3-yl}carbonyl)-7H-spiro
[furo [3,4-b]pyridine-5,4'-piperidine] 10 di
(M+H', 100). WO 2008/080844 PCT/EP200 :
compound of the general formula (I) U-V R N(\-\J/W R4 Zy/IX R2
RSN R6 R wherein5Uis O, and V.ig CH2,lgr U is 0, and V is C=0, or
Uis CH2,and Vis O, or U-Vis -W@-v is -CH2-CH2-, or 10 U
is CH2, Vis NR7; or U is C=0, afl Vis NR', or Uis C= OandV|sO one
or two of the variables W, X, Y and Z are rii n, the remaining variables
being CRb; R'is H, 15 CI_12-alkyl, optl@g\a%bstltuted with CN, or OH,

Cl-6-haloalkyl, X

The title compound was obtained as a light vellow solid in 89% yield according to the

amide coupling procedure described in general procedure IB.

Acid: 1-((S)-1-tert-Butoxycarbonyl-pyrrolidin-2-ylmethyl }-6-chloro- 1 H-indole-3-
carboxylic acid

Amine: 1H-Spiro[furo[3,4-cipyridine-3,4"-piperidine]

MS m/e (%): 551 (M+H", 100).

Example 12

1'-{{6-Chloro-1-[(2S)-pyrrolidin-2-ylmethyl]- 1H-indol-3-yl}carbonvl)-1H-
spire! furo{3,4-clpyridine-3,4-piperidine| dihydrochloride

~ The title compound was obtained as a light yellow solid in 94% yield according to the
procedure described for the preparation of 1'-({6-chloro-1-[(2S)-pyrrolidin-2-ylmethyl]-
1H-indol-3-yl}carbonyl)-7H-spiro[furo[3,4-b]pyridine-5,4'-piperidine]  dihydrochloride
using tert-butyl (2S)-2-{[6-chloro-3-(1H,1'H-spiro[furo|3,4-c|pyridine-3,4'-piperidin]-1'-
ylcarbonyl}-11-indol-1-yl[methyl} pyrrolidine- I-carboxylate instead of tert-butyl {25)-2-
{{6-chloro-3-(1'H,7H-spiro[furo|3,4-b] pyridine-5,4'-piperidin]-1'-vlcarbonyl)- 1 H-indol-
I-ylJmethylipyrrolidine- i -carboxylate,
MS m/e (%3 451 (M+H", 100).

Example 13



o

10

C/2-12-alkenyl, wherein R' and R" are independently from each other H,
methyl, or ethyl; 20 wherein m is from O to 4; wherein Re is phenyl, 5- to
6-membered heteroaryl, 3- to 7-membered heterocycloalkyl or 3 to

WG svndeadd cyloalkyl, which are optionally substituted with BE&/BPAG€64183

A, 25-NRI'R’, wherein Re and R" are egeh independently hydrogen,

hydroxy, Cl-6-alkyl, -S(O)2-Cl-6-alkyl, or WO 2008/080844

PQT/EPCHIRZ064L8S)-59n D)y Colidializyl Hr@Ry 1Y Ho(Q)RG - wherbimyl]-1H-
RW" and R™ are mdeggﬁgmglg fgg %?Pi'&l‘ﬂ@@rzﬂ" %@}ﬂej}r ethyl,

wherein n is from 0 to 4; 5 wherein d is Cl-6- alkoxy, -NR'RE wherein

Re and Rf are each independently hydr I.6-alkyl, or 10
-(C2-6-alkylene)-NRrRh; wherein Rl an each independently

hydrogen, Ci-6-alkyl, or-C(O)O-CI-6-alkyl, ghehyl, 5- to 6-membered

heteroaryl, 3- to 7-membered heterocycloalkyl or 3 to 7-membered

cyloalkyl, which are optionally substitfitégdvyith‘one or more A, 15

-S(0)2-phenyl, wherein phenyl is 6jjtio a'ty substituted with one or more

halo, Ci_6-haloalkyl, Cl-6-a]lcyl, Cl-6-alko} I-6-hal.oallcoxy, nitro,

hydroxy or cyano; -S(O)2-Cl-6-alkyl, S(Oﬂ (Cl-6-alkyt)2, 20
-S(O)2NH(CI-6-alkyl);

The title compound was obtained as a white solid in 60% vield according to the procedure
described for the preparation of 1'-{{6-chloro-1-{{(25)-1-methylpyrrolidin-2-ylimethyl}-
IH-indol-3-yl)carbonyl|-7H-spiro{furo|3,4-b|pyridine-5,4"-piperidine]  using  1'-({6-
chloro-1-{{25)-pyrrolidin-2-ylmethyl]- 1 H-indol-3-yl} carbonyl )- 1 H-spiro[furo|[ 3,4-
cipyridine-3,4'-piperidine] dihydrochloride instead of 1'-({6-chloro-1-[(25)-pyrrolidin-2-
ylmethyl]-1H-indol-3-yl}carbonyl)-7H-spiro[furo{3,4-b]pyridine-5,4'-piperidine]
dihydrochloride.

MS m/e (%): 465 (M+H", 100).
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A is halo, C-6-alkyl, Cl-6-haloallcyl, CI-6-hydroxyalkyl, Cl-6-cyanoalkyl,
Cl-6-alkoxy, Cl-6-haloalkoxy, -S(O)o-2Cl.6-alkyl, nitro, hydroxy, cyano,
-(Cl-6-alkylene)-O-ClI-6-alkyl, -(Cl-6-allcylene)-O-Cl-6-haloalkyl,

W@lesAsligene)-OR"™, -C(0)OCI-6-alkyl, -C(0)Q-6-alkyl, -C(@IDRY2@5/064183

-C(O)R™, -C(O)NR'R", -S(0)2NR'R", -(CH2)x-NR'R", -(CH2)x
NR'C(O)-ClI-6-alkyl, -(CH2)x NR'S(0)2-Cl-6-alkyl, -(CH2)x
C3-6-cycloalkyl, -(Cl12)x R™ wherein x gdt@in 0 to 4, R' and R" are each
independently H or Cl-6-alkyl, or 30 R' and R" together with the nitrogen to
which they are bound form a 5 or 6-membered heterocycle comprising
ane oAtwonpeterdatahtszselatteehiidm(N, O or S, and R™ is phenyl or 5- to
6-membered heteroaryl, optionally substituted with one, two, or three
halo, Cl-6-haloalkyl, Cl-6-alkyl, or Cl-6-alkoxy 35 R@-1s“hydrogen,

((O)R", wherein
R" is Cz 6 -alkyl, 3to 7- membere DeYE tion&lly substituted
B 2-C_6-alkyl,
5 NR'Rk, wherein R' and Rk ar§ 154 [Qdently hydrogen
Ci_6-alkyl, -(C2.6-allcylene whefein R] and R" are each
mdependently hydrogen, C1-6-alk} I, or-G(0)0O-C-6-alkyl; 10 R3, R4, Rs,
R6 are each independently hydro&en halo, Ci_6-alkyl, halo- Cz_6-alkyl,
Ci_6-alkoxy or halo-C-6-al.koxy; or R and R6 together with the indole ring
{B5I#S5iEh they are attached form a 6 membered heterocycle which is
optionalycubstitnted mijthhresidues selected from =0, C(O)O-C-6-alkyl or

C-6- a{lﬂl é‘ Rg\}s t\gd q}en or Ci_6-alkyl; R8 is hydrogen, halo, methyl,

methoxy,
U is CH,, and Vis O or

U-V is -CH=CH-, or

U-V is —CH,-CH,-, or

U is CH,, Vis NR'; or

Uis C=0, and V is NR’, or

UisC=0 and Vis O;
one or two of the variables W, X, Y and Z are nitrogen, the remaining variables being CR"
R'is H,

Cip-alkyl, optionally substituted with CN, or OH,

Ci-s-haloalkyl,

Ci.1z-alkenyl,

-(CR'RY) R,

wherein R' and R are independently from each other H, methyl, or ethyl;

wherein m is from 0 to 4;
wherein R is
phenyl, 5- to 6-membered heteroaryl, 3- to 7-membered heterocycloatkyt
or 3 to 7-membered cyloalkyl,
which are optionally substituted with one or more A,
-NR°RE, wherein R® and R® are each independently
hydrogen,
hydroxy,
Ci.g-alkyl,
-5{0)2-Cyg-alkyl, or
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or a pharmaceutically acceptable salt thereof. 2. A compound of the
general formula (I) according to claim 1, wherein 20 R'is H, C-6-alkyl,
optionally substituted with CN, or OH, C-6-haloalkyl, -(CR'R")"-R wherein

wR2esdR84are independently from each other H, methyl, or eteA7ERE07/064183

wherein m is from O to 4; wherein R" is_plenyl, 5- to 6-membered

heteroaryl, 3- to 7-membered heterocycloalkyl or 3 to 7-membered
cyloalkyl, which are ogtigmalty, subistituted with one or more A, 30 -NRhR’,
wherein-.R: {and'&‘(gg each independently hydrogen, Ci_6-alkyl, _
-S(0)2-Ci- -a? yl, or -C(0)- Ci-6-alkyl, -(CR...WV),-C(O)Rd wherein R™

and R'v arevirieindhdendy: fravn independsat Hirprewagdh othethiyl nwetein athyl;
is from 0O todhedanvhereinRdis WO 2008/080844 PCT/EP2007/064183

-61- Ci_6-a|l%ox . -NR RE, wherein R™ and RE are each independently
hydrogen, Bl-%r-éﬂ(ﬁ, 8rs -(C2-6-alkylene)-NRR'; wherein R9 and R' are
each independefily-dhyarogen, C3-6-alkyl, or-C(O)O-C-6-alkyl, phenyl, 5-

to 6-membered hgiefgae 3R 7MEMRES @&H%ﬁ%‘%@%@@ﬁi#y' or3to

7-membered cyloalky], which are optionally substituted with one or more
A, 10 -S(0)2-C16-allRyiro&i®)2N(C, (,alkyl)2, -S(0)2NH(Ci_6-alkyl): A
is halo, Ci_6-alkyl, Ci<6-halkdlloyl, Cl-6-hydroxyalkyl, Ci_s-cyanoalkyl,

C-6-alkoxy, Ci—6_halq?ﬁ(j(_)6)—( l’kﬂf%eg%a%@?ﬁ%ﬂuﬁﬁ@mﬁﬁg{g% Vel airlllgbpendently
hydrogen, C¢-alkyl, or —-C{O}O-Cy.¢-alkyl,
phenyl, 5- to 6-membered heteroaryl, 3- to 7-membered heterocycloalkyl
or 3 to 7-membered cyloalkyl,
which are optionally substituted with one or more A,
-S{O},-phenyl, wherein phenyl is optionally substituted with one or more halo,
Cre-haloalkyl, Cy.¢-alkyl, C,.¢-alkoxy, C,s-haloalkoxy, nitro, hydroxy or
cyano;
-S(0)3-C)6-aikyl,
‘S(O)zN(CLG*aH(YUz;
-5(0),NH{C, s-alkvl);

Ais halo, Cig-alkyl, Ci¢-haloalkyl, Cis-hydroxyalkyl, Ci¢-cyanoalkyl, C,¢-alkoxy,
Cre-haloalkoxy, -5(0)¢.2Cre-alkyl, nitro, hydroxy, cyano,
-(Cig-alkylene)-O-Cs-alkyl, -(Cis-alkylene}-O-Cy.g-haloalkyl,
-(Cg-alkylene)-OR™, -C{O)OC; g-alkyl, -C{O)C;¢-alkyl, -C(O)OR™,
-CLOJR™, -C{O)NR'R”, -S{O;NRR”, -(CH,),-NR'R”,

-(CHy ) - NR'C{O)-Cyg-alkyl, -(CH,)-NR’S(0),5-C ¢-alkyl,
-(CHaz)-Cs.g-cycloalkyl, -(CH;)x-R™”,
wherein x is from 0 to 4,
R’ and R” are each independently H or C;.¢-alkyl, or
R”and R” together with the nitrogen to which they are bound form a
5 or 6-membered heterocycle comprising one or two heteroatoms
selected from N, O or §, and
R is phenyl or 5- to 6-membered heteroaryl, optionally substituted with
one, two, or three halo, C,.s-haloalkyl, C,.s-alkyl, or C;.s-alkoxy,
R’ is hydrogen,
Ci-g-alkyl,
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15 -(Ci_6-alkylene)-O-C-6-alkyl, -(C3.6-alkylene)-O-Ci-6-haloalkyl,
-(Ci_6-alkylene)-OR™, -C(O)OCz_6-alkyl, -C(O)Cz_6-alkyl, -C(O)OR™,
-C(O)R", -C(O)NR'R", -S(O)2NR'R", -(CH2)x NR'R",

WO(@HRIRIMIR'C(O)-C-6-alkyl, -(CH2), NR'S(0)2-Ci_6-alkyl, -(@EHRMEP2007/064183

C3o-cycloalleyl, -(CI2)x R™, 20 wherein gis from 0 to 4, R" and R" are
each independently H or C3-6-alkyl, or R" and R" together with the
nitroger (@ whishdhkayrre bound form a S or 6-membered heterocycle
comprlsmgcpne%& ¥WO heteroatoms selected from N, O or S, and 25 R™ is
phenyl or 5 ¥8 -thembered heteroaryl, optionally substituted with one,

two, or threethatenorberprahsatkgty deabkgligntiondly suafkioxied3vifthene, two or

compound of fom@kac(;)ﬁ@ggﬁrd@(@g@c@ignam(gr &y Vehereia, Rak2, R3,
R4, R5, anlgngzﬁk nots EEjrltcflﬂgousl ngxt)(gen 30,4. The compound of

formula (1) accofd%jﬁrt%nany one of CI&i %mé/v ¥e|n R3 and R6 are

hydrogen. 5. The conwdumerof formula (1) according to any one of claims

1 to 4, wherein WO 2@9?@@@844 PCT/EP2007/064183 -62- U is O, and

Vis CHz, or Uis 0, and.V is C=0 §CH2,and Vis O, or U-Vis

-CH=CH-, or 5 U-V is ié%@fﬁ?@oﬁ%& seherelp R i 16, appgach mdepemdemly

compound of formula (1) acpbreing © . aajkeheotciains Cte-alkwherein W

'I@N—l“xﬁs &y e'fcl(;md%gefﬁ O)Cﬂf;ﬂd%ﬂjeg hai(lpé % i alk\{é I}\llatgngl 57 k(}:}_'

WisCH XisN,YisCH,and WisTCH, X
or Wfs@ﬂ%%‘@ﬂr\}"@@@}aﬁéiﬂ@&l or WisN, XisCH, Yis N, and Z is CH,

oF MaisANR“Xoige (Bt Witls G0} Arig N, valti LD b itk lis NioYnis N nddflbered

Zis Cl_ill’e%rocycle which is optionally substituted with residues selected from =Q,
C(O)O-Cy¢-alkyl or Cy¢-alkyl;

R’ is hydrogen or C¢-alkyl;

R¥ is hydrogen, halo, methyl, methoxy, CFs, or OCF3;

or a pharmaceutically acceptable salt thereof.

2. A compound of the general formula (I} accordih.g to claim 1, wherein
R'is H,
Ca-6-alkyl, optionally substituted with CN, or OH,
Ci.¢-haloalkyl,
A(CRRM R
wherein R’ and R” are independently from each other H, methyl, or ethyl;
wherein m is from 0 to 4;
wherein R is
phenyl, 5- to 6-membered heteroaryl, 3- to 7-membered heterocycloalkyl
or 3 to 7-membered cyloalkyl,
which are optionally substituted with one or more A,
-NR'R®, wherein R” and R® are each independently
hydrogen, Ci¢-alkyl, -S(O):-Ci¢-alkyl, or -C{O}- C;g-alkyl,
-(CR¥R™),-C{O)R®
' wherein R™ and R" are independently from each other H, methyl, or ethyl;
wherein n is from 0 to 4;

wherein R% is
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Wis CH, Xis N, Yis CH, and Z is N. 7. The compound of formula (I)
according to claim 6, wherein U is 0, and Vis CH2,0or 20U is O, and V is
C=0,0r UisCH2,and Vis 0, or U-V is -CH=CH-. 8. The compound of

Wbree#according to any one of claims 1 to 7, wherein th@CABEP2007/064183

compound is
1'-[(6-chloro-1H-indol-3-yl)carbonyl]- “7H- splro[furo[S 4-b]pyridine-5,4'-piperi

dine], tert-butyl 2ekRdxy,

[6-chloro-3-(1'H, ﬁ[{-ﬁplg\q{@‘gg{ AaQ fl,gjé’] 4R CJ%%rlg

ylcarbonyl)-1H-in IIy methyl}pyrro dlne -car oxylate ({6 -chloro-
I-[(2S)-pyrrolidin-2- yI 4 H-indol-3-yl}carbonyl)-7H-spiro [faro [3,4-
30 blpyridine-5,4'- plpeﬁlg@@l,gmydrochloride L'- [ (6-chloro- I-{ [(2S)-

i-methylpyrrolidin-2-yl] eth Y)hcarbo. ] -7H-, .
spiroffuro[3,4-bjpyri dln@ |per d n er em@\bé]del are each independently

[6-chloro-I-(3,5- dlfluoroberfzm)fqgélﬂbrféiagl @ly*l carb6it{d) F14-spdifliro[3,4- b

Jpyridine-5,4"-pipgrigine]. &W@H@Q@é%@t&’gﬁl EPRORAORBLAA 1183rocycloalkyl

;6[1(6 -chloro-IH-indol-3- %I)t%a%ggg%%ggdsg{oﬁﬁr?[3 ,4-c]pyridine-3,4'-piperid

tert-bu'tyl(2S)-2-{[6-chloro-8h({th i &4-dspine{fiara]Bsdtclpyndihed: 4'rpipecidin
]-I'- ylc @ n@l|) ],li,lndol 1-yl ] methyl}pyrrolidine- | -carboxylate,

1'-({6- chloro- -[(2 Q rrolidin-2-ylmethyl] -1H-indol-3-yl}carbonyl)-1

H- splré @FBI §l4?*- }lgyrldlne 3,4'-piperidine] dihydroch.loride,

1'-[(6~-SHOroBHC, 4- aH<y1

E‘,%?(g gﬁg?%%r” -%3‘ l‘g%ggg ?g)foylaﬁcyll)ﬁ?rgbg}pa)ﬁlaﬂy] C,.s-alkoxy,
1'-[(6-chlore a@kexyl)ﬁé@bnﬂ 4514 b.mt{rfarbpslwwmme 7,4'-piperi
dine], (c; s-alkylene)-0-C,.g-alkyl, -(Cy.s-alkylene)-O-C;.¢-haloalkyl,

tert-butyl(2: hIoroEﬁ{ roff @ ridi ridin
]-1'- io ylcar dr?y1 W(—il ok rl_#jtﬁﬁ% ?{é{lheé- g {}Eﬁ% 9%@8 i
6-chloro- |- F(%Wbyl%@dhﬁ?él%/krrﬁt@%]\& IH-JIH@HB)WP}&QRDOHW) -SH-spiro
[furo [3,4- bdcaxgydlmkbéop@?g@mﬁ st'@yg QsosEs, X, L@mloro H
[(2S)-1- met@( IE)P rroI|d|n [‘n thyf&}\'rllgim ol-3-yl)carbonyl] -S
spiro[furo[3; ]}é) ﬁ‘éﬁh SiE f)r 15 1'-{ [6-chloro-
I-(3,5-difuorobemd;d)einl-ﬂ-mﬂoh89y@ ¢arbonyl}-SH-spiro [furo [3,4-
R’ and R” are each independently H or C;.¢-alkyl, or
R’ and R” together with the nitrogen to which they are bound form a
5 or 6-membered heterocycle comprising one or two heteroatoms
selected from N, Q or §, and
R is phenyl or 5- to 6-membered heteroaryl, optionally substituted with
one, two, or three halo, Ci.g-haloalkyl, C,4-alkyl, or Cy.¢-alkoxy.

3. The compound of formula {I) according to claim 1 or 2, wherein

R', R R’ RY, R?, and R® are not simultaneously hydrogen.

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

R’ and R® are hydrogen.

5. The compound of formula (I} according to any one of claims 1 to 4, wherein



b] pyridine-7,4'-piperidine]. 9. A process for the preparation of compounds
of formula (I) according to claim 1, comprising the step of reacting a
compound of formula (I1): R4 OH R4R 2 RSNRI1 20 Rwith a
Weagmpsshtdtof formula (111): u-V HNJ\,~~1 Zz~Y,X lll to obtGHEP2007/064183
compound of formula (1) wherein Ri, R25R3, R, Rs, Rs, U, V, W, X, Y and
Z are as defined in claim 1. 25 WO 2008/080844 PCT/EP2007/064183
164 10 .2Adp¥os€ds:for the preparation of compounds of formula (1)
according te clainy 1, .comprising the step of reacting a compound of
formula (I-1); U-V_R3 0 N40~/ R4 Z'y/X RR5N 6 H I-1 with an
Eldttrbprirdof fofnfa R-LG, wherein LG is halogen, -OS(0)2Me or
108 ([(©)2Ced4CH3, to give a compound of general formula (1), wherein R’,
2,R3, R4, RS, R6, U, V, W, X, Y and Z are as defined in claim 1 with
t ?[E%o_\% tﬁ?&?tz;lf?f)g not H. 11. A compound of formula (I) obtainable by a
brécess acisdrdfing to any one of claims 9 or 10. 12. A compound of
formula (1) according to any one of claims 1 to 8 for a use in the

prevention or treatment of dysmenorrhea, hypertension, chronic heart
failurd he compound of formula (1) according to any one of claims 1 to 5, wherein

L

WisN, Xis CH, Y is CH, and Z is CH, or
10 WisCH,XisN,Yis CH, and Zis CH, or
WisCH, Xis CH, Yis N, and Z1s CH, or
WisCH, XisCH, YisCH,and Zis N, or
Wis N, XisCH, Yis N, and Z is CH, or
WisN, XisCH,YisCH,and Z1s N, or
15 WisCH, XisN,Yis N, and Z1is CH, or
Wis CH, XisN,YisCH, and Zis N,

7. The compound of formula (I) according to claim 6, wherein

UisO,and Vis CHy, or

20 UisO,and Vis C=0, or
UisCHz and Vis O, or
U-V is -CH=CH-.

8.  The compound of formula (I) according to any one of claims 1 to 7, wherein the

25 compound is

t'-[(6-chloro-1H-indol-3-yljcarbonyl}-7H-spiro|[furo[ 3,4-b | pyridine-5,4'-piperidine],
tert-butyl (25)-2-{[6-chloro-3-(1'H,7H-spiro|furo|3,4-b]pyridine-5,4"-piperidin]-1'-
ylcarbonyl)-1H-indol-1-ylmethylipyrrolidine-1 -carboxylate,
1'-({6-chloro-1-{(28)-pyrrolidin-2-ylmethyl] - | H-indol-3-yl}carbonyl)-7H-spiro [ fure [ 3,4-
30  blpyridine-5,4'-piperidine| dihydrochloride,
1'-{{6-chloro-1-{[{2S)-1-methylpyrrolidin-2-yl|methyl}- 1H-indol-3-yl)carbonyl}-7H-
spiro|furo[3,4-blpyridine-5,4"-piperidine],
1'-{{6-chloro-1-(3,5-difluorobenzyl)- 1H-indol-3-yl] carbonyl |- 7H-spiro! furo(3,4-

bjpvridine-5,4"-piperidine],



inappropriate secretion of vasopressin, liver cirrhosis, nephrotic syndrome,
obsessive compulsive disorder, anxiety and depressive disorders. 13. A
pharmaceutical composition comprising a compound of formula (1),
Waegorigito any one of claims Ito 8. 14. A pharmaceutical cBARIBBHIOH064183
according to claim 13, wherein it is usefyh against dysmenorrhea,
hypertension, chronic heart failure, inappropriate secretion of
Vastprbssin, lilvendifiogisarephidticisymesoine, | slasessiveicompulsiveidine],
%ﬁ@ﬁ;ff&?%@a%i%pgeéwﬁﬁ!§§{g%f&f&§;4ua§ﬁr&%%p§é igh)-1-
formula (1), ac_c_ordlng to any one of claims 1 to 8 fof the preparation of a

etkaitent1edosé Biasigmprarelidiner b, cpmverefdtthe medicament is

usefol against | dysmenaiidea Wprtensian,ishumigheatdailyrer-spiro  furo|3,4-
. ERUARRCEC SRR AR, e s repret

dislofddiro-1-1{(2S)-1-methylpyrrolidin-2-yl jmethyl}- 1 H-indol-3-yl) carbonyl ] - 1 H-

spiro{furo(3,4-c|pyridine-3,4'-piperidine],

1'-[(6-chloro-1H-indol-3-yljcarbonyl]-3H-spiro[furo[3,4-b] pyridine-7,4'-piperidine],

tert-butyl (2S)-2-{[6-chloro-3-(1'H,5H-spiro{furo|3,4-b]pyridine-7,4'-piperidin]-1'-

10 ylcarbonyl)-1H-~indol-1-ylJmethvl} pyrrolidine-1-carboxylate,
1'-({6-chloro-1-{{2S}-pyrrolidin-2-ylmethyl]- 1 H-indol-3-vl}carbonyl)-5H-spire [ fure | 3,4-
bipyridine-7,4'-piperidine] dihydrochloride, _
1'-[(6-chloro-1-{{(2S)-1-methylpyrrolidin-2-yllmethyl}-1H-indol-3-yl)carbonyl ] -5H-
spiro[furo[3,4-b]pyridine-7,4"-piperidine], or

15 1'-{{6-chloro-1-(3,5-difluorobenzyl)-1H-indoi-3-yl|carbonyl}-5H-spiro{furo{3,4-
blpyridine-7,4'-piperidine].

9. Aprocess for the preparation of compounds of formula (1) according to claim 1,

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

20

X

Yoo

to obtain a compound of formula (1) wherein RLRL R RY RS RS, U, V, W, X, Y and Z are

as defined in claim 1.
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10. A process for the preparation of compounds of formula (I} according to claim 1,

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

. UV
g O NU\%\V\\{
R ‘ Iy X
Ny__g?
R N
RH I-1

with an electrophile of formuia R'-LG, wherein LG is halogen, -OS(0),Me or
-08(0),CsH4CH;, to give a compound of general formula (1), wherein RLRY R RE RS,
R®, U, V, W, X, Y and Z are as defined in claim I with the proviso that R! is not H.

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

12. A compound of formula (I} according to any one of ciaims [ to 8 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.

13. A pharmaceutical composition comprising a compound of formula (1),

according to any one of claims 1 to 8.

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

and depressive disorders.

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

preparation of a medicament.

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

disorders.



