WO 2009/071689PCT/EP2008/066934 1 5-HALOGEN-SUBSTITUTED OXINDOLE DERIVATIVES
AND USE THEREOF FOR TREATING VASOPRESSINE-DEPENDENT DISEASES The present
invention relates to novel substituted oxindole derivatives, pharmaceutical 5compositions comprising

them, and thgisusr sasthesgeatment of vasopressin-dependent dissfdeEp¢aSRRIESHIN is an
endogenous hormone which exerts various effects on organs and tissues. It is suspected that the

vasopressin system is involved in various pathologi&al 10states such as, for example, heart failure and
high blood pse$aUEGRI{SYBSTITINTED racdNDC. BV BERMANINES aAtY 2) Sih VWHERECE FIessin

mediates its-fmqm' ﬂ@éﬁgé‘imﬁnwmgg%%e receptors are therefore being

investigated as possible new therapeutic approaches for the treatment of diseases (M. Thibonnier,
Exp.Opin. Invest. Drugs 1998, 7(5), 729-740). 15 Novel substituted oxindoles having a phenylsulfonyl
group in positienpteasatdaseniied ralrtein id fdhenydbstfomd dxBeddiby dsdvatidndpiafraicestidalve

previously b@&ﬂﬁ%ﬁ%@%ﬂg&%&%ﬂf YASIRLESRD FSCRBIGLE W 38R0 LW QIRLIEAS, WO
98/25901, WO 01/55130, WO 01/55134, WO 01/164668 and WO 01/98295 also describe derivatives

20having arf&8fR%§1 groups in position 1 of the oxindole structure. These compounds differ from the
compounds of the invention essentially through the substituents in position 3. Thus, WO 93/15051 and

WO 98/2590]desetifin 4-PheRys3IHany hoknsRi Wakgr 2kbirdalis s B g g gxindole

structure is substituted in position 3 by two alkyl radicals which 25may also together form a cycloalkyl
radical (spro gL )S SUTRERIae BA e SRS RR R b SUs EanS A MRS OOt E SHRBHRR may comprise
heterodtdmssiieh sasioxyfensxachpitr bger iptoaad ylithisab stikasurts At pw@B5HE 05 describes

1-phenyisulfanyhidy3 iy dris 2ivadad 229 e ARWNE3 REERGER SRR M RPOSEiNFassigands of |
vasopressin receptors. In addltl?n, dicals selected from 0 tionally, substituted alkg/l, %¥cloalkyl,
phenyl or beR N IRA AR AR IER AL I TRSSR R SIS B A R et o Possibl

1-phenyisulfosyy|teiregelés impprrirgth ey it yhsipepdrird Sbdisdrtesd Mial bibresiec &rkrmdrte or 2-oxoethyl
group to the igyiadale.iy ROSHIONSS; BRMYEHR005/030755 describes as example 105
5-ch|or9-1-(2,4-dimethoxyphenylsulfonyl)-
3-(2-meﬁ10xypyridin-3-y1)-2-oxo-2,3-dihydro-lH-ind01-3-y14-(1-methylpiperidin4-yOpiperazine-l-carb
oxylate. WOPBOS/06E8EY eresdrlse hadnsxdphsiysslivnyldirs drchnsiige dere described
4-(1-methylpipesidinFwiRinesagin S-S debioronkd Rododin et R Dals uienydicitiddathoxypheny 1)
-2-oxo- 2.3-dlhydioe LLindol- i liearoxamieicyy Besidon e hining Aoty dgo fne vasopressin V1b
receptor, fur Her properﬁeg may be & vantageous for the freatment and/or prophylaxis of
vasopressiniepeheiehit 6 derao 185 VR 43/ 181 LR I8 O101 /G882 elrAters ifedeE albesssin V1b
recept@oconnpairechyyitutbeyVasapreiagibsifionre ot pio briides tiuntientrabibedipdingialdindy for the Via
receptor (Ki(\/1a),(determined. in.the unit “nanomolar ! the binding affinity for the V1b
receptor (ki) B e e T B T v
means a greater V1b selectivity;

Thus, WO 93/15051 and WO 98/25901 describe 1-phenylsulfonyl-1,3-dihydro-2 H-indol~2-

ones, in which the oxindole structure is substituted in position 3 by two alkyl radicals which
25 may also together form a cycloalkyl radical (spiro linkage), as ligands of vasopressin

receptors. As alternative, the spiro ring may comprise heteroatoms such as oxygen and

nifrogen (optionally with substituents).

WO 95/18105 describes 1-phenylsulfonyl-1,3-dihydro-2H-indol-2-ones having a nitrogen
30  atom in position 3 as ligands of vasopressin receptors. in addition, radicals selected from

optionally substituted alkyl, cycloalkyl, phenyl or benzyl radicals are bonded in position 3.

WO 03/008407 describes 1-phenyisulfonyloxindoles in which pyridyipiperazines are linked
via a urea, carbamate or 2-oxoethyl group o the oxindole in position 3.
35 WO 2005/030755 describes as example 105 5-chloro-1-(2,4-dimethoxyphenylsulfonyl)-



~ 2.) a selectivity for the vasopressin V1b receptor compared with the vasopressin V2 receptor, i.e. the

_ quotient of the binding affinity for the V2 receptor (Ki(V2) (determined in 20the unit "nanomolar (nM)")
and the bin@&g ini sz éé e V1b receptor (Ki(V1b)) (determined in the unit "nanomolar (nM)"). A
larger quoti }fé@%@( fF ) means a greater V1b selectivity; 3.) a sel@&@l@ﬁ@ﬁ&% essin
V1b receptor compared with the oxytocin OT receptor, 25i.e. the quotient of the binding affinity for the
OT receptor (Ki(OT) (determined in the unit "nanomolar (nM)") and the binding affinity for the Vlb
receptor (K¥VE B resrified i iieowpit haRuristancndyss Al rldereibomisrikito T)/Ki(V1b) means a
greater V1k-gglaetimbind04chibexpratabolic stability, for example determined from the half-lives,
measured in vitro, in liver microsomes from various species (e.g. rat or human); 5.) no or only low
inhibition of cytochrome P450 (CYP) enzymes: cytochrome P450 (CYP) is the name for a superfamily
of heme proteIRO PRV e Ansrithe ot iraiuxi6s &) e Tiryd BEhter mis of paticoddinlyinimadtant for the
degradation_(matabolisg) %Ia%@gms&é?@lam&ﬁo%%%%%ﬂmﬁgﬁﬁé{@?&%@%%ﬁé such as

drugs or xenobijotics in mammalian organisms. The principal representatives of thé types and subtypes
of CYP in the TIMET H5a) dees B RE 48 209, CYP 206 and CYP 3A4. If CYP 3A4 inhibitors
(e.g. grapefruit juice, cimetidine, erythromycin) are used at the same time as medicinal substances
which are thi far the same binding site on the
enzyme, t%&%ﬂ‘%ﬂi‘gﬁw n?a@%gég(%\%v%e%% c%mrggt%%st%fféuc@%ﬁéo gi%'geesf egfé%oef the
administer8d HEaRERHP 0@ fEs Mayt BediprSiphlpén RbrrReEPresymdaneasrnteiswitieysn water (in
mg/mily 10suchsisitedesRasmacokinetics (time course of the concentration of the compound of the
invention in plasma or in tissue, for example brain). The pharmacokinetics can be described by the
following parameters: half-life (in h), volume of distribution On lice), plasma clearance (in 1.h-1-kg-I),
AUC (areauhaésigriigbiier, thrceappiessie\ConcerpitioeniBtintendtirtie; rswpledst) \otal bioavailability
(the dose-nesapuizad rAfioRiALMHE AfiGs &Fﬁs‘iﬁ&ﬁ#ﬁﬁ%ﬁﬁ@ﬂé@?’a@é@;ﬁ%@@?%ﬁﬁ@@rﬁ gynistration),

rain tissue and in plasma); 8.) no or only

the so-called prain-plasma ratio (the ratio of AUC in bre _

low blockalie! ?fﬁ‘é&@ﬁ@?ﬁ%ﬁé&ﬁ@ﬂ% GriISRi AT BIRCIHRPNER (S RRIARAH Thay cause a
prolofgatiddeiétmén&inrtervaitdndribmseddMD" s ekitugedigturiam ces/ of ridliss) rhythm 4for example
so-called "torsade de leiégﬁ@'& The potential of compounds to block the hERG channel can be
determined by means of the displacement assay with radiolabelled dofetilide which is described in the
literature (G. J. Diaz et at, Journal of Pharmacological and Toxicological Methods, 50 (2004),

25187-199). )4 seetierit0h indhissdofesiider assayomennsrapgreatanprababiiyreifnotept hERG

blockade. |n addition, the blockade of the hERG chanpel can he measure lectrophysiological
experimen't§cé%qgt(re’lllééw hf’cﬁ%%\?’ﬁb%%%t@%@& gF(T Wit O'iﬁ%eh\é%éc 8%2%‘ Fqu'ﬁ@ Egérlrl‘g%fa\%ﬁble-cell
patc@lanipmn(G nanorpiast al) Jans HiobiPdiaeaietin dicdhand ToxiepioyisdVigihods, 50 (2004),

187-199). 3lbmaschareferaranbissionithapresertiRveniing 6o RQLpds for the
treatment or rtog%l Xis, of ,\/?I‘I_OUS vasopressin-dependent diseases. The compounds were intended
to have a iﬁrge%g t @Sﬂ?ﬂ‘é ét:tivity, especially a high affinity and selectivity vis--vis the vasopressin
V1b receptor. In addition, the substance of the invention was 35intended to have one or more of the

éforememiﬁ’.?%‘%@l%%@%ﬁﬂe“%@p}essin V1b receptor compared with the oxytocin OT receptor,
25  ie. the quotient of the binding affinity for the OT receptor (Ki(OT) (determined in the unit
“nanomolar (nM)”) and the binding affinity for the V1b receptor (Ki(V1b)) (determined in
the unit "nanomoiar (nM)"). A farger quotient Ki(OT)/Ki(V1b) means a greater V1b
selectivity.

30 4.) the metabolic stability, for example determined from the half-lives, measured in vitro, in

liver microsomes from various species {e.g. rat or human);

5.) no or only low inhibition of cytochrome P450 (CYP) enzymes: cytochrome P450 {CYP)
is the name for a superfamily of heme proteins having enzymatic activity (oxidase). They
35 are also particularly important for the degradation {(metabolism) of foreign substances



3a SUMMARY In a first aspect, there is provided a compound of the formula 1 5 (1) in which is
hydrogen, methoxy or ethoxy; R2is hydrogen or methoxy; R3is hydrogen, methyl, ethyl, n-propyl or
~ isopropyl; is ethoxy or isopropoxy; R5is H or methyl; R61S Cl or F; X1is 0, NH or CH2; and X2 and X3
are N or CI—W@@P&%‘&&@%‘% that X2 and X3 are not simultaneously N; an@ tHeff 2Hi&M&68adcally
acceptable salts thereof. In a second aspect, there i3 provided a pharmaceutical composition
comprising at least one compound of the formula | as defined above and/or at least one
pharmaceusicailpaduestablesatitherdoframhatiizast gaegpia Mhageititady aoesptabiesasrier. In a

third aspeCEhI{a‘ﬁb%ésa%oé’&%%é'é%Pé%@fme%H{éﬂiﬁb%f?

he for s defi . of
pharmaceutically acceptablée salts thereof for the manu gcttrjr'e 0 aqugdiggﬁg%%e?ﬁ%gatment

and/or prop?ﬂﬂ’a&?@%?%éﬁﬁr@§ﬂﬂéb%%@&séé@é@?uﬁéuiﬁea siuptidiagpeothieercis rsvided the
use of compeetndsoictberferimdat ascdefingd aheveces anhasmangyisalbacsanriah)gsalts thereof for
the magufactugemof a %edicamente fPrt e treatmen and[{nr rqﬁﬁhélaxis of %iseases selected from

em and ol OR LR DRy A AR P IR 33 A SRR Ribairments of

diabete€s, insguchn reS|staH8ecfor{1nO%%rnal enuresrs, mcorgtﬁ%een[g
blood clottitigetedunazid/siofsediefayirmibusritftneisrendisideasedt dhte isipiowidextithe use of

compoundsypfdiermariad as-defingdaboveerQfipbarmacgutically acceptable salts thereof for the

manufacture of a medicament for the treatment and/or prophylaxis of diseases selected from
hypertension, pulmonary hypertension, heart failure, myocardial infarction, coronary spasm, unstable
angina, F'TEpa(peitebitanelobiittransisiaritial egrmiary angioplasty), ischemias of the heart, impairments
of the,genal system, edemas, renal vasospastt, necrosis of the renal cortex, hyponatremia,
hypokalemia. Schwartz-Barter syndrome, impairments of the gastrointestinal tract, gastritic

vasospasm, -hepirbEiRhasnscgiislicaninaeusa of e soaprstistienmdhe secopanaddering

chemotherapiaraind Hanedbicknasssdna pixixasprcbrinereriepmidaddhadsse @fcempounds of the
formula | as defineg gb ve 05 of. harmaceutica}{%fﬂ

fine: .of of pharmaceutic, (%ceg)tggle ialtst Gé[.eof for th% manyfacture of a
medicament for %%e tre.atment And/oF prophylaxis of HisBAeeLCEEIE A G HERIIR LN E Yidorders.
plasma clear_ance (in h7-kg™), AUC (area under the curve, area under the concentration-
15 time curve, in ng-h1™), oral bicavailability (the dose-normatized ratio of AUC after oral
administration and AUC after intravenous administration), the so-cailed brain-plasma ratio

(the ratio of AUC in brain tissue and AUC in plasma};

8.) no or only low blockade of the hERG channel: compounds which block the hERG

20  channel may cause a proiongation of the QT interval and thus lead to serious
disturbances of cardiac rhythm (for example so-called "torsade de pointes”). The potential
of compounds to block the hERG channel can be determined by means of the
displacerrient assay with radiolabelled dofetilide which is described in the literature
(G. J. Diaz et al., Journat of Pharmacological and Toxicological Methods, 50 (2004),

25  187-199). A smaller IC50 in this dofetilide assay means a greater probability of potent
hERG blockade. In addition, the biockade of the hERG channel can be measured by
electrophysiological experiments on cells which have been transfected with the hERG
channel, by so-called whole-cell paich clamping (G. J. Diaz et al., Journal of
Pharmacological and Toxicoiogical Methods, 50 (2004), 187-199).

30 ,
it was therefore an object of the present invention to provide Compounds for the treatment
or prophylaxis of various vasopressin-dependent diseases. The compounds were
intended to have a high activity and selectivity, especially a high affinity and selectivity vis-
a-vis the vasopressin V1b receptor. In addition, the substance of the invention was

35  intended to have one or more of the aforementioned advantages 1.) to 8.).



In a seventh aspect, there is provided the use of compounds of the formula | as defined above or of
pharmaceutically acceptable salts thereof for the manufacture of a medicament for the treatment
and/or prophylaxis of diseases selected from anxiety dis@alers and stress-de-pe.ndent anxiety
disorders. In an eighth aspect, there is provided the use of compounds of the formula | as defined
above or of pharmaceutically acceptable salts thereof for the manufacture of a medicament for the
treatment and/or prophylaxis of diseases selected from memory impairments and Alzheimer's disease.
In a ninth asmmg is provided the use of compounds of the formula | as defined above or of
pharmaceuticaityacceptable salts thereof for the manufacture of a medicament for the treatment
and/or prophiylaxiissb eeissa dberedéaumitrom geyphosdobie fsyakiatic disorders. 30 In a tenth
aspect, there is provided the use of compounds of the formula | as defined above or of
pharmaceutically acceptable salts thereof for the manufacture ga medicament for the treatment
and/or prophylaxis of diseases selected from Cushind$ synéifome and other stress-dependent
diseases. In an eleventh aspect, there is provided the use of compounds of the formula | as defined
above or of pharmaceutically acceptable salts thefe6f forgié manufacture of a medicament for the
treatment and/Dr prophylaxis of diseasessselected from sleep disofdlers. In a twelfth aspect, there is -
provided the use of compounds of the fornmyd Ma
salts thereof for the manufacture of a medicg
selected from depressive disorders. In a thirteepth aspeetthere is'p ed the use of compounds of
the formula | as defined above or of pharmaceutically acceptable%al tiiereof for the manufacture of a
medicament for the treatment and/or prophylaxis of vasGmotor sy )is and/or thermoregulatory
dysfunctions.- In a fourteenth aspect, there is provided the usgiof compo\lnpls of the formula | as _
defined above or of pharmaceutically acceptable sa Yey€of for the mafiutasture of a'medicament for
the treatment and/or prophylaxis of drug or pharma al dependenci€s and/or dependencies

‘mediated by other factors; of stress -caused by withdka®al of one or mor ors mediating the -

-dependence; and/or-of stress-induced relapses into drug or pharmaceutical degendencies and/or

- dependencies mediated by other factors. In a fifteent%spect, there is provided'the use of compounds

of the formula | as defined above or of pharmaceutically acceptable salts thereof for the manufacture

of a medicament for the treatment and/or prophylaxis of dlsgpses selected from schlzophrenla and .

psychosis. DETAILED DESCRIPTION

for the freatme tand/or prophylaxis of diseases

in which _ _

R is hydrogen, methoxy or ethoxy; -

R2 is hydrogen or methoxy;

R3 is hydrogen, methy!, ethyl, n-propyl or lSOperyl
R4 is ethoxy of isopropoxy;

RS is H or methyl;

Re i ClorF; :

X is O, NM or CH;:,, and

X2 and X® are N or CH, with the proviso that X2 and X® are no"f smu!’:aneousny N;

and their pharmaceutically accepiable salts thereof,

in a second aspect, there is provided a pharmaceutical composition comprisihg at leést one
compound of the formula | as defined above and/or at least one pharmaceuticaily acceptable
salt thereof and at least one pharmaceutically acceptable carrier.

In a third aspeci, there is provided the use of compounds of the formula | as defined above or of
pharmaceutically acceptabie salts thergof for the manufacture of a medicament for the

reatment and/or prophylaxis of vasopressin-dependent dissases.



WO 2009/071689PCT/EP2008/066934 4 The object is achieved by compounds of the formula | (1) 5in
which R1is hydrogen, methoxy or ethoxy; R2is hydrogen or methoxy; R3is hydrogen, methyl, ethyl,
n-propyl or isopropyl; R4is ethoxy or isopropoxy: 10R5is H or methyl; R6is Cl or F; X'is 0, NH or CH2;
and X2 and X3 are N or CH, with the proviso that X2 and X3 are not simultaneously N; 15and their
pharmaceutically acceptable salts and prodrugs thereof. Accordingly, the present invention relates to
compounds of the formula | (also "compounds I" hereinafter) and the pharmaceutically at;céeptable
salts of the compounds | r MR unge koddukasss aldfirecabyyeumds | of the
invghﬁcfﬂ‘ﬁ%.a%?p?ﬁgqgg%b%ghqrﬁ]sg ?%%Pﬁﬁgeﬁr% ral forn?ula ,Q ] [ QH{ lg, acids. Examples of
suiuaihﬂﬂmﬁds’f?ﬁﬁyli%ﬁﬁﬁ@(ﬁ@%ﬁ?ﬁf@‘ﬁé‘?%ﬁﬁ@ﬁﬂﬂ?ﬁ or&chdng™ 1666, Birkhauser Verlag, vol.10,
Pp.1224rR8%. dhbsernchytsdriiasriehydrstpioenddigitn BdRartaric acid, lactic acid,
phasnhoric acih,ameihanssulopicatiteass inadidcansiinaniit nrasitraeittand fumaric acid. The
term_ “prodrugs’. means.c | : lized in vivo to the compounds | of the invention,
Tyﬁggl%?%%%%é@oq%ﬁrﬁé’d%%%ﬁﬁf gﬂ%ﬁq&%ﬁéﬁermeth(editor): The Practice of Medicinal

Chemistry, Academic Press, San Diego, 1996, pages 671-715. 10These include for example
phoﬁPQﬁFﬁ%&?&&?{ﬁ@r@% HOUBEPGIE S TRESTRIBUAES O Eptities | aecdafiand 2hevke, Buitable prodrugs
in the present case may be for example oun ' [ regersatom of the outer -
pip%ﬁ@ﬁ%@@h@cﬁ?ﬁaﬁﬁﬁgﬁg&@%ﬁ% Qﬁ eg@l"‘té%_‘lé\w%; ?ég%g%ﬁhﬁg@gtg being substituted by a-
C1- ettt arsdor PeRNES §' %&@é‘ﬁﬁ%ﬁiﬁﬁ %%yf?r@pygpﬂgg%ggm% “Isopropylcarbonyl, -
n-butyderibanyhondbtéatiratyrarsaial(RRTRY., BQTE’éﬁ%ﬁﬁ%&lﬁ%‘%no acid residue linked via
. CO@ﬁng‘lyﬁF@A inenselingaphenylatinioesars trglideitke$aigraies M the position of the radical
Ra. | dither suitable, pradtigs.ace alkdeashondsmyaliodarbamaiasin wiigithe outer nitrogen atom
of tﬁ@%ﬁ?@rﬁpfpe% ine/piperazing ri hag i‘p;rté\g %Wjé%;p Ica B34 group of the formula

-C (=) teceRhe I8t .Bgﬁ%}jﬁﬁ%ﬁ%oaﬁd' “are 20independenily of.one another C1-C4-alkyl. Such
cartimpaiesente deber IR ISLBERAPISTH i%&‘f@&%xﬁaéﬁsaés_ghr =L fiichelson, H. Schwam, J.
Medigioak-Ghernd 98] Bité3, 818822:MRsiscOgRITTHIRCAN peeiiaARedthder metabolic -

con ,i_t[:ilgg% gesult in compounds 1 in which R3 is H. 25C1-C4-Alkyl is in the context of the present
invenfion a linear or branched alkyl radical having 1 to 4 carbon atoms, such as methyl, ethyl, n-propyl, .
isopropyl, n-butyl, sec-butyl, isobutyl or tert-butyl. :

!n. a sixth aspect, there is provided the use of compounds of the formula 1 as defined above or of

pharmaceutically acceptable salts thereof for the manufacture of a medicament for the
sreaiment and/or prophylaxis of diseases selecied from aﬁact‘we dssordars.

in a seventh aspect, there is provided the use of compounds of the formula 1 as defined above or of

pharmaceutically acceptable salts thereof for the manufacture of a medicament for the
trestment and/or prophyiaxis of diseases selected from anxisty disorders and
. st;ress-dependent anxisty disord_ers.

in an eighth aspect, there is provided the use of compounds of the formula | as defined above or of

pharmaceutically acceptable salts thereof for the manufacture of a medicament for the
freatment and/or orophylaxis of diseases selecied from memory impairmeanis and

Alzheimer's disease.

" In a ninth aspect, there is provided the use of compounds of the formula | as defined above or of
pharmaceutically acceptabie salts thereof for the manufacture of a medicament for the
treatment and/or prophyiaxis of dissases selected from psychoses and psychotic

d’z;arders.



C1-C3-Alkoxy is in the context of the present invention a linear or branched alkyl radical 30linked via
an oxygen atom and having 1 to 3 carbon atoms. Examples are methoxy, ethoxy, n-propoxy and
isopropoxy. The compounds of the invention of ¥fe formula I, their pharmacologically acceptable
salts and their prodrugs may also be present in the form of solvates or hydrates. Solvates mean 35in
the context of the present invention crystalline forms of the compounds I or of their VVO -
2009/071689PC1/EP2008/066934 6 pharmaceutically acceptable salts or prodrugs thereof which
comiaserhseatmales Wesdncemppiates it taenptysial ittieeichhelsolxenbinekbattes arepreferably
incorporated jn stoichiometric ratios, t a ific for : solvent in this case
o TR L e s e e R e i e o the

L
inveRadn eapegiaN Y EoREE MY %%ﬁﬁéaﬁé‘%?%?ggﬁéﬁﬁsﬁ ﬁ’é’%@ FPRAd X3 in the compound |,

but-aigsr ctracertipgitentaiis@asisdf the process of the invention and of the use according to the
invention apply both taken on their own and preferably in any 10possible combination with one

another. The compounds | are preferably provided in the form of the free base (i.e. according to
strircama évamiblashest.ifhene fopraniden dheasn alrnme Lis oL ibm farprafel AP ERSI ARVYACR 1

ishyelrpaen ey bpanakiny s aseiaresmemestinent RinaniddR2aronieghoxy.  Ina
pfﬂ{r%gﬁﬂ?‘%ﬁ mgﬁfs#&b@%ﬁs%%%ee@%&& £t slapanieylachydrogen or 20methyl and is
Ically methyl.'Ina p

speci referred embodiment, R4 is ethoxy and R5 is H. In an alternatively preferred
embodiment, R4 is ethoxy and R5 is methyl. 25 In an alternatively preferred embodiment, R4 is

‘SO%I%F%R)&%% Srisildre is JReViScRARICUA psefssahls oRXYRRAIRBAS bbfiatinaduetersed

embodiment, R6 is CI. Ip@n altgrnaggté}/e%éfor%{‘errnggnepaggénaggt eR Icign,lf. R%}s{ﬁﬁirticula‘rly‘_preferably
Cl. PR S08 67 00 581006934 Th 4 preteed embo egg( is NH. In an alternatively
pre‘f@%’@%’ﬁw@i@fﬂ%B’rﬂ?&?ﬁ%@fﬁﬁﬁﬁsﬁﬁéﬁﬁﬁiﬁf E)’Fafgr?r%r&ﬂﬁo%nﬁﬂ X' is CH2 X1 is particularly
preferably NH or CH2 and éspecially NH. In a preferred embodiment, one of the variables X2, X3.is N

and the OUNST 15 Shhetd b REETSHELY RLCIEL 8L BMBATHICK I YR AR PEEURANPABNA <3 IS
pharmaceutically acceptable sailts thereof for the manufacture of a medicament for the

" treatment and/or prophylaxis of vasomotor sympiorms and/or thermoragulatory
dysfunchions. '

Ina fourteenth'asﬁect, there is provided the use of compounds of the formula | as defined above or of
pharmaceutically acceptable salts thereof for the manufacture of a medicament for the
treatment and/or prophytaxis of drug or phamaceujtical dependencies and/or
. despendencies madiated by other faciors; of stress -c;aused by withdrawal of ong
or more factors mediaﬁng the dependence; andfor g’)f stresswinduced relapses info
drug or pharmacautical depandencies andior dependencies mediated by other
faciors. '

In a fifteenth aspect, there is provided the use of compounds of the formula | as defined above or of
pharmaceutically acceptabie salts thereof for the manufacture of a medicament for the

treatment and/or prophylaxis of dissases seiected from schizophrenia and

psychosis,

DETAILED DESCRIPTION



In an alternatively particularly preferred embodiment, X2 is CH and X3 is N. 15In an alternatively
preferred embodiment, both variables X2, X3 are CH. The invention preferably relates to compounds
- of the formula | in which R1is hydrogen or methoxy; R2is hydrogen or methoxy; 20R3is hydrogen,
methyl, eth§i “haA8PA6H88propyl, preferably hydrogen, methyl or ethylPRAKERIG/ 186834y drogen;
R6is Cl; 25X'is NH, 0 or CH2; X2is N or CH; X3is Nor CH; where X2 and X3 are not simultaneously N;
and the pharmaceutically acceptable salts and prodrugs thereof. 30 The invention particularly
preferably relates to compounds of the formula | in which is hydrogen or methoxy; R2is hydrogen or

methoxy; RI?Pié a5} %%;ngdq%%i,%%gggg;of\%g %%5%]1071689PCT/EP2008/066934 R5is
hydrogen; R6is CI; X/is NH, 0 or CH2; X2is N or CH; 5X3is N or CH; where X2 and X3 are not

simultaneously N; and the pharmaceutically acceptable salts and prodrugs thereof.  The invention
more preferably relates to compounds of the formula | in \ﬁélaich 10R1is methoxy;
N™ ™S
E

(1)
5 inwhich
R’ s hydrogen, methoxy or ethoxy;
R?  is hydrogen or methoxy;
R®  is hydrogen, methyl, ethyl, n-propy! or iscpropy!;
R* s ethoxy or isopropoxy;
10 R® is Hor methyl;
R® isClorF;
X" i O, NH or CH,; and
X* and X® are N or CH, with the proviso that X? and X® are not simultaneously N:

15 and their pharmaceutically acceptable salts and prodrugs thereof.

Accordingly, the present invention relates to compounds of the formula ! {also
“compounds I" hereinafter) and the pharmaceutically acceptable salts of the compounds |
and the prodrugs of the compounds 1.

20
The pharmaceutically acceptable salts of compounds of the formula I, which are also
referred to as physiologically tolerated salts, are ordinarily obtainable by reacting the free



w R2is methoxy; R3is methyl or ethyl; R4is ethoxy; R5is hydrogen; 15R6is CI; X/is NH, 0 or CH2; X2is N
or CH; X3is N or CH; where X2 and X3 are not simultaneously N; 20and the pharmaceutically
~ acceptable salts and prodrugs thereof. The invention even more preferably relates to compounds of

the formuld{th2RHRH7 1688 methoxy; R2is methoxy; 25R3is methyl or IR/ FRAZ9CEBRGIRSIS
hydrogen; R6is CI; X'is NH; 30X2is N or CH; X3is NPor CH; where X2 and X3 are not simultaneously
N; and the pharmaceutically acceptable salts and prodrugs thereof WO -

2009/07 168240 (EF 20080669 34T hwhickRbis (heetbidky; REiscnethdxarcRBisgietiylcuethyl; R4is

ethoXy;  formuia 1) with suitable acids. Examples of suitable acids are listed in “Fortschritte der
Arzneimittelforschung®, 1966, Birkhauser Verlag, vol.10, pp. 224-285, These inciude for
example hydrochioric acid, citric acid, tartaric acid, lactic acid, phosphoric acid,

5  methanesulfonic acid, acetic acid, formic acid, maleic acid and fumatric acid.

The term "prodrugs” means compounds which are metabolized in vivo to the compounds }
of the invention. Typical exampies of prodrugs are described in C.G. Wermeth. (editor):
The Practice of Medicinal Chemistry, Academic Press, San Diego, 1996, pages 671-715.

10 These include for example phosphates, carbamates, amino acids, esters, amides,
peptides, ureas and the like. Suitable prodrugs in the present case may be for example
compounds | in which the outer nitrogen atom of the outer piperidine/piperazine ring forms
an amide/peptide linkage by this nitrogen atom being substituted by a C1~C4-afkyicarbonyl
group, e.g. by acetyl, propionyl, n-propylcarbonyl, isopropylcarbenyl, n-butylcarbonyl or

15 tert-butylcarbonyl (pivaloyl), by benzoyl, or by an amino acid residue linked via CO, e.g.
glycine, alanine, serine, phenylalanine and the like linked via CO, in the position of the
radical R®. Further suitable prodrugs are alkylcarbonyloxyalky! carbamates in which the
outer nitrogen atom of the outer piperidine/piperazine ring has in the position of the radicat
R’ a group of the formuia -C(=0)-0-CHR*-0-C(=0}-R” in which R* and R” are

20 independently of one another C;-C-alkyl. Such carbamates are described for exampie in
J. Alexander, R. Cargill, S. R. Michelson, H. Schwam, J. Medicinal Chem, 1988, 31(2),
318-322. These groups can then be eliminaied under metabolic conditions and result in

compounds | in which R®is H.

25 Cy-Cy-Alkyl is in the context of the present invention a linear or branched alkyl radical
having 1 to 4 carbon atoms, such as methyi, ethyl, n-propyl, isopropyi, n-butyl, sec-butyl,
isobutyl or tert-butyl,

C1-Cs-Alkoxy is in the context of the present invention a linear or branched alkyl radical
30  linked via an oxygen atom and having 1 to 3 carbon atoms. Examples are methoxy,

ethoxy, n-propoxy and isopropoxy.

The compounds of the invention of the formuia I, their pharmacologically acceptable salis
and their prodrugs may also be present in the form of solvates or hydrates. Solvates mean

35  in the context of the present invention crystailine forms of the compounds | or of their



R5is hydrogen; R6is ClI; X'is CH2; X2is N or CH; 10X3is N or CH; where X2 and X3 are not
simultaneously N; and the pharmaceutically acceptable salts and prodrugs thereof.  The invention
~ particularly relates to compounds of the formula | in which 15R1is methoxy; R2is methoxy; R3is methyl
or ethyl; RMEQIRAG/IXIi68% drogen; 20R6is Cl; X'is NH; X2is N; X3is CREAdRREGHAAHABSutically
acceptable salts and prodrugs thereof. 25 The invef§tion also particularly relates to compounds of the
forrnula I in which 1:21is methoxy; R2is methoxy; R3is methyl or ethyl; 30R4is ethoxy; R5is hydrogen;
R6is Cl; X'isHdkhaXRigiCily 3bxiaMNe salts or prodrugs thereof which comprise solvent molecules

10

15

20

25

30

35

incorporated in the crystal iatlice. The solvent molecules are preferably incorporated in
stoichiometric ratios. Hydrates are a specific form of sclvates; the solvent in this case is
water.

The statements made hereinafter concerning suitable and preferred features of the
invention, especially concerning the radicals R', R%, R®, R*, R®, R®, X!, X? and X% in the
compound 1, but also concerning the features of the process of the invention and of the
usé according fo the invention apply both taken on their own and preferably in any

possible combination with one anocther.

The compounds | are preferably provided in the form of the free base (i.e.'according to

structural formula 1) or in the form of their acid addition salts.
In a preferred embodiment, R'is hydrogen or methoxy.
In a particularly preferred embodiment, R* and R? are methoxy.

In a preferred embodiment, R® is hydregen, methyl or ethyl, in particular hydrogen or

methyl and is specifically methyl.

In a preferred embodiment, R* is ethoxy and R® is H.

In an alternatively preferred embodiment, R* is ethoxy and R®is methyl.
In an alternatively preferred embodiment, R* is isopropoxy and R® is H.
R* is particularly preferably .ethoxy and R® is H.

In a preferred embodiment, R%is Cl.

In an alternatively preferred embodiment, R® is F.

R? is particularly preferably Cl.



WO 2009/071689PCT/EP2008/066934 10 and the pharmaceutically acceptable salts and prodrugs
thereof, The invention also particularly relates to compounds of the formula I in which is methoxy;
5R2is methoxy; R3is methyl or ethyl; R4is ethoxy; R6is hydrogen; R6is Cl; 10X1is NH; X2is CH; X3is
CH; and th&/EhPR¥EdUfER1y acceptable salts and prodrugs thereof. 1FGE/mR@ANGAOGETadkbly
relates alternatively to compounds of the formula | i which IR1is hydrogen or methoxy; R2is hydrogen
or methoxy; R3is hydrogen, methyl, ethyl, n-propyl or isopropyl, preferably hydrogen, methyl or ethyl,
20R4is ethioxy pREisratethloRBisnE X XiEiSINH, 0 or CH2; X2is N or CH; 25 X3is N or CH; where X2
and X3 are not simultaneously N; and the pharmaceutically acceptable salts and prodrugs thereof.
The invention particularly preferably relates alternatlvely to compounds of the formula I in 30 which is
hydrogen o ﬁﬁb@ﬂ@;@ﬁtlvely preferred embodiment, X' is O.

5 In an alternatively preferred embodiment, X' is CH,.
X" is particularly preferably NH or CH, and especially NH.

In a preferred embodiment, one of the variables X?, X% is N and the other is CH.
10
In a particutarly preferred embodiment in this connection, X? is N and X®is CH.

In an alternatively particutarly preferred embodiment, X% is CH and X% is N.
15 In an alternatively preferred embodiment, both variables X?, X® are CH.

The invention preferably relates to compounds of the formuia | in which
R is hydrogen or methoxy;
R s hydrogen or methoxy;
20 R® is hydrogen, methyl, ethyl, n-propyl or isopropyi, preferably hydrogen, methyl or
ethyl;
R*  is ethoxy;
R®  is hydrogen;
R® isCl
25 X is NH, O or CHa;
X?  isNorCH;
X*  isNorCH;
where X* and X® are not simultaneously N:
and the pharmaceutically acceptable salts and prodrugs thereof.

30
The invention particul'ariy preferably relates to compounds of the formuia | in which
R is hydrogen or methoxy;
R? is hydrogen or methoxy;

R®  is methyi or ethyl;
35 R*  isethoxy:



R2is hydrogen or methoxy; R3is methyl or ethyl; R4is ethoxy; 35R6is methyl; WO
2009/071689PCT/EP2008/066914 11 R6is ClI; X'is NH, 0 or CH2; X2is N or CH; X3is N or CH; 5where
X2 and X3 are not simultaneously N; and the pharmaceutically acceptable salts and prodrugs thereof.

The inventfdR ABFESE ERSDIY relates alternatively to compounds of theRE&rER20PEIHER I is
methoxy; 10R2is methoxy; R3is methyl or ethyl; Réis ethoxy; R5is methyl; R6is Cl; 15X1is NH, 0 or
CH2; X2is N or CH; X3is N or CH; where X2 and X3 are not simultaneously N; and the
pharmacetiicallyibgeypdie salts and prodrugs thereof. 20 The invention more preferably still relates
alternativepyto cwpunds of the formula | in which is methoxy; R2is methoxy;

X' is NH, O or CHy;

X*  isNorCH;

5 X* isNorCH;
where X* and X are not simultaneously N;

and the pharmaceutically accepiable salts and prodrugs thereof.

The inveniion more preferably reiates fo compounds of the formula | in which
10 R is methoxy;

R? s methoxy;

R® s methyl or ethyl;

R*  isethoxy;

R®  is hydrogen;
15 R® is Cl;

X' i NH, O or CHy;

X*  isNorCH;

X*  isNorCH;

where X and X° are not simultaneousiy N:

20 and the pharmaceutically acceptable salts and prodrugs thereof.

The invention even more preferably relates to compounds of the formula | in which
R’ is methoxy;
R®  is methoxy;
25 R®  is methyl or ethyf;
R* s ethoxy;
R® s hydrogen;
R®  isCl
X is NH;
30 X is N or CH:
X*  isNorCH;
where X% and X? are not simultaneously N;

and the pharmaceutically acceptable salts and prodrugs thereof.

35  The invention even more preferably relates alternatively to compounds of the formula | in



25R3is methyl or ethyl; R4is ethoxy; R5is methyl; R6is Cl; X1is NH; 30X2is N or CH; X3is N or CH;
where X2 and X3 are not simultaneously N; and the pharmaceutically acceptable salts and prodrugs

" thereof. WO 2009107168B,PCT/EP2008/066934 12 which R1is methoxy; R2is methoxy; R3is methyl
or ethyl; 5RHE e3P 7BBImethyl; R6is CI; X1is CH2; X2is N or CH; 1B3T¢E8P 303068884 X2 and
X3 are not simultaneously N; and the pharmaceutic@lly acceptable salts and prodrugs thereof.  The
invention particularly relates to compounds of the formula | in which 15R1is methoxy; R2is methoxy;
R3is methykoickethyl; R4is ethoxy; R6is methyl;

R’ is methoxy;
R*  is methoxy;
R® is methyl or ethyl;
5 R' isethoxy

R s hydrogen;
R® isCl
X' is CHgy;
X*  is NorCH;

10 X*  isNorCH:

where X? and X° are not simuftaneously N;

and the pharmaceutically acceptable salts and prodrugs thereof.

The invention particularly relates fo compounds of the formula { in which

15 R is methoxy;

R*  is methoxy;
R*  is methyl or ethyl;
RY  is ethoxy;
R°® s hydrogen;
20 R®  isCl;
X is NH;
X2 N
X is CH;

and the pharmaceutically acceptable salts and prodrugs thereof.
25 _
The invention also particularly relates to compounds of the formula | in which
R is methoxy;
R*  is methoxy;
R®  is methyl or ethyi;
30 R* s ethoxy,
R® is hydrogen;

RS is Cl:
X is NH;
X2 is CH:

35 X is N;



20R6is Cl; X1is NH; X2is N; X3is CH; and the pharmaceutically acceptable salts and prodrugs thereof.
25 The invention also particularly relates to compounds of the formula | in which R1is methoxy; R2is
"~ methoxy; R3is methyl or ethyl; 30R4is ethoxy; R6is methyl; R6is Cl; X1is NH; X2is CH; 35X3is N; WO
2009107168% P2168%66934 13 and the pharmaceutically acceptBSa /G005 dgs thereof
The invention also particularly relates to compounds’of the formula tin which is methoxy; 5R2is
methoxy; R3is methyl or ethyl; R4is ethoxy; R5is methyl; R6is Cl; 10X1is NH; X2is CH;

and the pharmaceufically accepiabie salts and prodrugs thereof.

The invention aiso particularly relates to compounds of the formula | in which
R’ is methoxy;
5 R*  is methoxy;
R® s methyl or ethyl;
R* s ethoxy;
R®  is hydrogen;

R®  isCh
10 X is NH;

X2 is CH;

X*  is CH;

and the pharmaceutically acceptable salts and prodrugs therecf.

15  The invention preferably relates alternatively to compounds of the formula | in which
R’ is hydrogen or methoxy;
R®  is hydrogen or methoxy;

R® is hydrogen, methyl, ethyl, n-propy! or isopropyl, preferably hydrogen, methyl or

ethyl;
20 R* s ethoxy;
RS is methyt;

R® is Cl;

(- X' is NH, O or CHy;
X* s Nor CH;
25 X*  isNorCH;
where X? and X® are not simultaneously N:
and the pharmaceutically acceptable salts and prodrugs thereof,

The invention particularly preferably relates alternatively to compounds of the formuta | in

30  which
R is hydrogen or methoxy;
R*  is hydrogen or methoxy;

R®  Is methyi or ethyl:
R* is ethoxy;
35 R® s methyl;



- X3is CH; and the pharmaceutically acceptable salts and prodrugs thereof 15Special preference is
*given to compound I in which R1is methoxy; R2is methoxy; R3is methyl; R4is ethoxy; 20R5is

~ hydrogen; R6is CI; X'is NH; X2is N; X3is CH; 25and the pharmaceutically acceptable salts and
prodrugs théteoR E0&GHI68 Df preferred embodiment of the present inve @ty BrE200E0Ca0ds of the
formula 1.1 to 1.18 and the pharmaceutically acceptdble salts and prodrugs thereof, in which the
radicals X2, X3, R1, R2 and R3 assume in each case the meanings mentioned in 30each line in the
following takfe 1. is (46 5(1.17)8) 17 Table 1:

X’ is NH, O or CHy;
X? is N or CH;
X3 is N or CH;
5  where X? and X* are not simultaneously N;

and the pharmaceutically acceptabie salts and prodrugs thereof.

The invention more preferably relates aiternatively to compounds of the formula | in which
R’ is methoxy;
10 R* is methoxy:
R®  is methyl or ethyl;

R* s ethoxy;
R®  is methyl;
R®  iscCl

15 X' is NH, O or CHy;
X*  isNorCH;
X*  is NorCH;
where X2 and X® are not simultaneously N;

and the pharmaceutically acceptable salts and prodrugs thereof.

20
The invention more preferably still relates alternatively to compounds of the formuia'l in
which
R is methoxy;
R is methoxy;
25 R® is methyl or ethyl;
R*  is ethoxy;
R® is methyl;
R® is Cl;
X' is NH;

30 X*  isNorCH;
X° is N or CH;
where X* and X® are not simultaneously N;
and the pharmaceutically acceptable salts and prodrugs thereof.

35  The invention even more preferably relates alternatively to compounds of the formula | in



Example No. X2 X3 R2 R3 A-1. N CH Methoxy Methoxy Methyl A-2. i N CH Methoxy H Methyl A-3.
N CH Ethoxy H Methyl A-4. NCHHH

10

15

20

25

30

35

WO 2008/071689. PCTIEP2008/066934
12

which

R’ is methoxy;

R? is methoxy:

R®  is methyl or ethyl;

R'  is ethoxy;

R®  is methyi;

R* isCl

X' is CHz;

X*  isNorCH;

x® is N or CH,;

where X* and X are not simultaneously N;

and the pharmaceutically accepiable salts and prodrugs thereof.

The invention particularly relates to compounds of the formula | in which

R1
RZ
RS
Rti

is methoxy;

is methoxy;

is methyl or ethyi;
is ethoxy;

is methyt;

is Cl;

is NH;

is N;

is CH;

and the pharmaceutically acceptable salts and prodrugs thereof.

The invention also particularly relates to compounds of the formula | in which

is methoxy;

is methoxy;

is methyl or ethyl;
is ethoxy;

is methyl;

is Cl;

s NH;

is CH;:
is N;



~ Methyl A-5. N CH H Methoxy Methyl A-6, N CH Ethoxy Methoxy Methyl A-7, N CH Methoxy Methoxy
~ Ethyl A-8. N CH Methoxy H Ethyl A-ft N CH Ethoxy

WO 2009/071689 o PCT/EP2008/066934
13

and the pharmaceutically acceptable salts and prodrugs thereof.

The invention also particuarly relates to compounds of the formula | in which
R'" s methoxy;

5 R? is methoxy;
R® s methyl or ethyi;

R*  is ethoxy;
R°  is methy!;
R®  isCt

10 X' - isNH;
X2 is CH;
X*  is CH;

and the pharmaceutically acceptabie salts and prodrugs thereof,

15 Special preference is given to compound 1 in which

R is methoxy;

R®  is methoxy;

R*  is methyt;

R*  is ethoxy;
20 R°  is hydrogen;

R®  isCl

X' is NH;

X2 s N

X® is CH;

25  and the pharmaceutically acceptable saits and prodrugs thereof.

Examples of preferred embodiment of the present invention are compounds of the
formula 1.1 to 1.18 and the pharmaceutically acceptable salts and prodrugs thereof, in
which the radicals X, X° R', R? and R® assume in each case the meanings mentioned in

30 each line in the following tabie 1.



H‘Ethyl A-10. N CH H H Ethyl A-11. N CH H Methoxy Ethyl A-12. N CH Ethoxy Methoxy Ethyl A-13.
N CH Methoxy Methoxy n-Propyl A-14. N CH

WO 2009/071689 PCT/EP2008/066934
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Methoxy H n-Propyl A-15. N CH Ethoxy H n-Propyl A-16. N CH H H n-Propyl A-17. N CH H Methoxy
n-Propyl A-18. N CH Ethoxy Methoxy n-Propyl A-19. N
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CH Methoxy Methoxy Isopropyl A-20. N CH Methoxy H Isopropyl A-21. N CH Ethoxy H Isopropyl
A-22. N CH H H Isopropyl A-23. N CH H Methoxy Isopropyl A-24.

WO 2008/071689
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N CH Ethoxy Methoxy Isopropyl A-25. N CH Methoxy Methoxy H A-26. N CH Methoxy H H A-27. N
CH Ethoxy HH A-28. NCHHHH

WO 2009/071689 ' PCT/EP2008/066934
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Table 1.

Example No. | X° X R R? R’
A-1. N CH Methoxy Methoxy Methyl
A-2. N CH Methoxy H Methyl
A-3. N CH Ethoxy H Methyl
A4 N CH H H Methyl
A-5. N CH H Methoxy Methyl
A-B. N CH Ethoxy Methoxy Methyl
A-7. N CH Methoxy Methoxy Ethyi
A-B. N CH Methoxy H Ethyl
A-G. N CH Ethoxy H Ethyt
A-10. N CH H H Ethyl
A-11. N CH H Methoxy Ethyl
A-12. N CH Ethoxy Methoxy Ethyl
A-13. N CH Methoxy Methoxy n-Propyl
A-14. N CH Methoxy H n-Propyl
A-15. N CH Ethoxy H n-Propyl
A-16. N CH H H n-Propyl
A-17. N CH H Methoxy n-Propyl
A-18. N CH Ethoxy Methoxy n-Propyl
A-19. N CH Methoxy Methoxy Isopropyl
A-20. N CH Methoxy H Isopropyt
A-21. N CH Ethoxy H Isopropy!
A-22. N CH H H Isopropyi
A-23. N CH H Methoxy Isopropy!
A-24. N CH Ethoxy Methoxy [sopropyl
A-25. N CH Methoxy Methoxy
A-26. N CH Methoxy H H
A-27. N CH Ethoxy H H
A-28. N CH H H H
A-29. N CH H Methoxy H
A-30. N CH Ethoxy Methoxy H
A-31. CH N Methoxy Methoxy Methyl
A-32. CH N Methoxy H Methyi




A-29. N CH H Methoxy H A-30. N CH Ethoxy Methoxy H A-31. CH N Methoxy Methoxy Methyl A-32.
CH N Meth oxy H Methyl 18 Example No. X2 X3

WO 2009/071689 ' PCT/EP2008/066934
15

Example No. | X’ X R’ R? R
A-33. CH N Ethoxy H Methyl
A-34, CH N H H Methyl
A-35. CH N H Methoxy Methyl
A-36. cH N Ethoxy Methoxy | Methyl
A-37. CH N Methoxy Methoxy Ethyi
A-38. CH N Methoxy H Ethyl
A-39. CH TN Ethoxy H Ethyl
A-40. CH N H H Ethyl
A-41. CH N H Methoxy Ethyl
A-4Z. CH N Ethoxy Methoxy Ethyl
A-43. CH N Methoxy Methoxy n-Propyl
A-44., CH N Methoxy H n-Propyl
A-45. CH N Ethoxy H n-Propyl
A-46. CH N H H n-Propyl
A-47. CH N H Methoxy n-Propyl
A-48. CH N Ethoxy Methoxy n-Propyl
A-49, CH N Methoxy Methoxy Isopropyl
A-50. CH N Methoxy H Isopropyl
A-51. CH N Ethoxy H Isopropy!
A-52. CH N H H Isopropyl
A-53. CH N H Methoxy [sopropyt
A-54., CH N Ethoxy Methoxy | Isopropyl
A-B5. CH N Methoxy Methoxy H
A-56. CH N Methoxy H
A-57. CH N Ethoxy H H
A-58. CH N H H H
A-59. CH N H Methoxy H
A-60. CH N Ethoxy Methoxy H
A-61. CH CH Methoxy Methoxy Methyl
A-B2. CH CH Methoxy H Methyl
A-63, CH CH Ethoxy H Methyl
A-64. CH CH H H Methyl
A-65. CH CH H Methoxy Methyl




|R2R3 A-33. CHN Ethoxy H Methyl A-34. CH N H H Methyl A-35. CH N H Methoxy Methyl A-36.
CH N Ethoxy Methoxy Methyl A-37. CH

WO 2009/071689 PCT/EP2008/066934
19 '

Example No. | X2 X3 R R? R’
A-GB. CH CH Ethoxy Methoxy Methyl
A-B7. CH CH Methoxy Methoxy Ethyl
A-68. CH CH Methoxy H Ethyl
A-69. CH CH Ethoxy H Ethyi
A-70. CH CH H H Ethyl
A-71. CH CH H Methoxy Ethyl
A-T2. CH CH Ethoxy Methoxy Ethyl
A-73. CH CH Methoxy Methoxy n-Propyl
A-74. CH CH Methoxy H n-Propyl
A-T5. CH CH Ethoxy i n-Propyl
A-T6. CH CH H M n-Propyl
A-TT7. CH CH H Methoxy n-Propyl
A-78. CH CH Ethoxy Methoxy n-Propyi
A-79. CH CH Methoxy Methoxy Isopropy!
A-80. CH CH Methoxy H Isopropyl
A-81. CH CH Ethoxy H [scpropyl
A-82. CH CH H H isopropyl
A-83. CH CH H Methoxy isopropyi
A-84. CH CH Ethoxy Methoxy Isopropyl
A-85. CH CH Methoxy Methoxy H
A-86. CH CH Methoxy H H
A-87. CH CH Ethoxy M H
A-88. CH CH H H H
A-89, CH CH H Methoxy H
A-80. CH CH Ethoxy Methoxy H

The preferred compounds among the compounds 1.1 to 1.18 mentioned above are those of
the formutae 1.1, 1.3, 1.5, 1.7, 1.9, 1.11, 113, .15 and .17, in which the radicals X2, X%, R', R?
and R® assume in each case the meanings mentioned in each line in table 1, Compounds
5 among these which are in turn preferred are those of the formulae 1.1, 1.3, 1.5, 1.7 and 1.13,
in which the radicais X% X%, R, R® and R® assume in each case the meanings mentioned

in each line in table 1.



N‘Methoxy Methoxy Ethyl A-38. CH N Methoxy H Ethyl A-39. CH N Ethoxy H Ethyl A-40. CHN HH
Ethyl A-41. CH N H Methoxy Ethyl A-42.

WO 2009/071689 PCT/EP2008/066934
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Compounds particularly preferred are those of the formuia 1.1, in which the radicals X, X°,

R', R* and R® assume in each case the meanings mentioned in tabie 1 in lines A-1, A-2,

A-4, AT, A-31, A-32, A-34, A-37, A-38, A-40, A-61, A-67 and A-85, preferably those in

fines A-1, A-2, A-4, A-7, A-31, A-37, A-38, A-61 and A-67, and in particular those in lines
5 A-1, A4, A7, A-31, A-37, A-61 and A-B7.

Compounds particularly preferred are also those of the formula 1.3, in which the radicals
XZ, X%, RY, R? and R® assume in each case the meanings mentioned in table 1 in lines A-1,
A-7, A-31 and A-37, and preferably those in lines A-1 and A-7.

10 _
Particularly preferred compounds are also those of the formula 1.5, in which the radicals
X?, X%, R', R? and R® assume in each case the meanings mentioned in fable 1 in lines A1,
A-7, A-31 and A-37, and preferably those in lines A-1 and A-7.

15 Particularly preferred compounds are aiso those of the formula 1.7 in which the radicals
X2, X% RY, R? and R® assume in each case the meanings mentioned in table 1 in lines A-1,
A-4, A-31, A-34, A-37 and A-40, and preferably in line A-1.

Particularly preferred compounds are also those of the formula 1.13 in which the radicals
20 X% X% RY, R*and R® assume in each case the meanings mentioned in table 1 in lines A-1,
A-2, A-4, A-31, A-32 and A-34, and preferably in line A-2.

Among these particutarly preferred compounds in turn preferred compounds are 1.1, 1.3,

1.5 and 1.7, in which the radicals X%, X°, R", R* and R® have the meanings indicated for the
25 respective compounds. Particularly preferred compounds among these are those of the

formulae L1, 1.3 and L5 and especially of the formulae 1.1 and 1.3, with compounds of the

formula 1.1 being even more greatly preferred.

The compounds | of the invention have a center of chirality in position 3 of the 2-oxindole
30 ring. The compounds of the invention may therefore be in the form of a 1;1 mixture of
enantiomers (racemate) or of a nonracemic mixture of enantiomers in which ane of the
two enantiomers, either the enantiomer which rotates the plane of vibration of linearly
polarized light to the left (i.e. minus rotation) (hereinafter (-) enantiomer) or the enantiomer
which rotates the plane of vibration of linearly polarized light to the right (i.e. plus rotation)

35  (hereinafter (+) enantiomer), is enriched, or of substantially enantiopure compounds, that
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Z1
is to say of substantially enantiopure (-) enantiomer or (+) enantiomer. Since the
compounds of the invention have a single center of asymmetry and no axis/plane of
chirality, a nonracemic mixture can also be defined as a mixture of enantiomers in which
either the R or the S enantiomer predominates. Substantially enantiopure compounds can
5 accordingly also be defined as substantially enantiopure R enantiomer or substantially

enantiopure S enantiomer.

“Substantially enantiopure compounds” means in the context of the present invention
those compounds having an enantiomeric excess (ee; % ee = (R-S)/(R+S) x 100 or
10 (S-R)/(S+R) x 100) of at least 80% ee, preferably at least 85% ee, more preferably at least

90% ee, even more preferably at least 95% ee and in particuiar at least 98% ee.

In one embodiment of the invention, the compounds of the invention are in the form of
substantially enantiopure compounds. Particularly preferred compounds have an
15 enantiomeric excess of at least 85% ee, more preferably of at least 90% ee, even more

preferably of at least 95% ee and in particular of at least 98% ee.

The invention thus relates both to the pure enantiomers and to mixtures thereof, e.g.

mixiures in which one enantiomer is present in enriched form, but also to the racemates.
20 The invention also relates to the pharmaceutically acceptable salts and the prodrugs of

the pure enantiomers of compounds |, and the mixtures of enantiomers in the form of the

pharmaceutically acceptable salts and prodrugs of compounds |,

Preferred embodiments of the invention are compounds of the formula | as detailed above
25 which are characterized in that they are in optically active form, and the enantiomer of the
relevant compound of the formula | is the one which rotates the plane of vibration of
polarized light to the right (i.e. plus rotation), in the form of a free base, or a
pharmaceutically acceptable salt or a prodrug thereof. The enantiomers with
dextrorotation or plus rotation of fhe compounds | are also referred to hereinafter as

30 (+) enantiomers.

Particularly preference is given to compounds of the general formuia |, pharmaceutically
acceptable salts and their prodrugs as detailed above in which the corresponding
(+) enantiomer is present in an optical purity (enantiomeric excess, ee) of more than

35  50% ee, particularly preferably of at least 80% ee, more preferably of at least 90% ee and
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even more preferably of at least 95% ee and in particular of at ieast $8% ee.

Likewise preferred embodiments of the invention are compounds of the general formula |
as detailed above which are characterized in that they are in optically inactive form, i.e. in
the form of the racemate, or in the form of a pharmaceutically acceptable salt or of a

prodrug of the racemate.

The statements made in the context of the present invention concerning the direction of
rotation of polarized light refate preferably to the signs [(+) or (-] as determined in
chloroform as solvent or in chioroform-containing solvent mixtures, in particular in

chloroform.

Examples of synthetic routes for preparing the oxindole derivatives of the invention are

described below.

The compounds of the invention can be prepared by using methods described in
WO 2005/030755 and WO 2006/005609 for synthesizing analogous compounds, and the
preparation is outlined by way of example in synthesis schemes 1 to 3. The variables in

these synthetic schemes have the same meanings as in formula .

The 3-hydroxy-1,3-dihydroindol-2-ones IV can be obtained by addition of metallated
heterocycles 1l onto the 3-keto group of the isatins Il. The metallated heterocycles, such
as, for example, the corresponding Grignard (Mg) or organyiiifhium compound, can be
obtained in any conventional way from halogen or hydrocarbon compounds. Examples of
methods are present in Houben-Weyl, Methoden der Organischen Chemie, vol. 13, 1-2,
chapter on Mg and Li compounds. The isatins |i are either commercially available or were
prepared in analogy to methods described in the literature (Advances in Heterocyclic
Chemistry, A.R. Katritzky and A.J. Boulton, Academic Press, New York, 1875, 18, 2-58; J.
Brazil. Chem. Soc. 12, 273-324, 2001).

The 3-hydroxyoxindoles |V can be converted into the compounds V which have a leaving
group LG’ in position 3, where the leaving group .G’ is a conventional leaving group such
as, for example, chlorine or bromide. The intermediate V with for example LG’ = chlorine
can be prepared by treating the alcohol IV with thiony! chloride in the presence of a base

such as, for example, pyridine, in a suitable solvent such as, for example,
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dichiocromethane.

The compounds V can subsequently be reacted with amines, such as, for example,
ammonia, in a substitution reaction to give the amines VL. The compounds VI can

5  subsequently be converted by treatment with sulfonyl chiorides Vil after deprotonation
with a strong base such as, for example, potassium tert-butoxide or sodium hydride in
DMF into the sulfonylated product VIII. The sulfonyl chlorides VIl employed can either be
purchased or be prepared by known processes (for example J. Med. Chem. 40, 1149
(1997)).

10 _

The compounds of the invention of the general formula I which have a urea group in
position 3 can be prepared as described in WO 2005/030755 and WO 2006/005609, and
shown in synthesis scheme 1, in a two-stage process: firstly, the compounds VIH are
reacted with phenyl chloroformate in the presence of a base such as, for example,

15 pyridine to give the corresponding phenyl carbamate 1X.

Subsequent reaction with amines X, where appropriate at elevated temperature and with
the addition of auxiliary bases such as, for example, triethylamine or diisopropylethyl-
amine, leads to the compounds of the invention of the general formula (1) with a urea

20 bridge (X" = NH). The amines X can be either purchased or prepared by methods known
from the literature. Compounds | of the invention with R® = H can be prepared by using
appropriate Boc-protected amines (R® = Boc). The Boc protective group can subsequently

be removed, for example by freatment with trifluoroacstic acid in dichloromethane.

25  SYNTHESIS SCHEME 1
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Ph = Phenyl

The compounds of the invention of the general formula | having a carbamate group in
position 3 (X' = Q) can be prepared as described in WO 2006/005608 and shown in
5  synthesis scheme 2: firstly, the 3-hydroxy compound IV is reacted with phenyl

chloroformate to give the phenyl carbonate derivatives Xla and/or Xlb. The carbamate
.derivatives XlI are obtained with an excess of amine X and can subsequently be
converted under the usual conditions (deprotonation with a strong base such as, for
example, sodium hydride or potassium ferf-butoxide in a suitabie solvent such as, for

10 example, DMF, followed by treatment with sulfony] chlorides VII) into the compounds | of

the invention with a carbamate bridge.

SYNTHESIS SCHEME 2
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The compounds of the invention of the general formula | which have a 2-oxoethyl group in
position 3 (X' = CH,) can be prepared as shown in synthesis scheme 3. Introduction of the
acetic acid group can take place as described in WO 2006/005609 in a 4-stage seguence
(1. replacement of the leaving group LG’ in V by the sodium sait of dimethyl malonate, 2.
o hydrolysis of the first ester group, 3. thermal decarboxylation, 4. hydrolysis of the second
ester group). The amine side chain X can be coupled to the carboxylic acid XV using
standard coupling reagents known in peptide chemistry, such as, for example, EDC (N-
(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride) and HOBT (1-hydroxybenzo-
triazole) in a solvent such as, for exampie, N,N-dimethylformamide. The sulfonylation can
10 take place by deprotonation of the coupling product XVI with a strong base such as, for
example, sodium hydride or potassium tert-butoxide, and subsequent treatment with
sulfony! chlorides Vil in a solvent such as, for example, DMF, and leads to the compounds

I of the invention with an amide bridge.

15 SYNTHESIS SCHEME 3
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A further aspect of the present invention relates to a pharmaceutical composition
comprising at least one compound of the general formula | and/or a pharmaceuticaily
acceptable salt or a prodrug thereof as detailed above, and a pharmaceutically acceptable
carrier. Suitable carriers depend inter alia on the dosage form of the composition and are

known in principle to the skilled worker. Some suitable carriers are described hereinafter,

A further aspect of the present invention relates to the use of compounds of the formula |
and/or of pharmaceutically acceptable salts or prodrugs thereof for the manufacture of a

medicament for the treatment and/or prophylaxis of vasopressin-dependent diseases.

Vasopressin-dependent diseases are those in which the progress of the disease is at
ieast partly dependent on vasopressin, i.e. diseases which show an elevated vasopressin
tevel which may contribute directly or indirectly to the pathological condition. In other
words, vasopressin-dependent diseases are those which can be influenced by modulating
the vasopressin receptor, for example by administration of a vasopressin receptor ligand

agonist, antagonist, partial antagonist/agonist, inverse agonist etc.).
g

In a preferred embodiment, the present invention relates to the use of compounds of the
invention of the formula | or of pharmaceutically acceptable salts or prodrugs for the
manufaclure of a medicament for the treatment and/or prophylaxis of diseases selected
from diabetes, insulin resistance, nocturnal enuresis, incontinence and diseases in which
impairments of blood clotting occur, and/or for delaying micturition. The term “diabetes”
means all types of diabetes, especially diabetes meliitus (including type { and especially
type I1), diabetes renalis and in particular diabetes insipidus. The types of diabetes are

preferably diabetes mellitus of type Il (with insulin resistance) or diabetes insipidus.

In a further preferred embodiment, the present invention relates to the use of compounds
of the invention of the formula 1 or of pharmaceutically acceptable salts or prodrugs
thereof for the manufacture of a medicament for the treatment and/or prophylaxis of
diseases selected from hypertension, pulmonary hypertension, heart failure, myocardial
infarction, coronary spasm, unstable angina, PTCA (percutaneous transluminal coronary
angioplasty), ischemias of the heart, impairments of the renal system, edemas, renal
vasospasm, necrosis of the renal cortex, hyponatremia, hypokalemia, Schwartz-Bartter
syndrome, impairments of the gastrointestinal tract, gastritic vasospasm, hepatocirrhosis,

gastric and intestinal ulcers, emesis, emesis occurring during chemotherapy, and travel
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sickness.

The compeunds of the invention of the formula | or their pharmaceutically acceptable saits
or prodrugs or the pharmaceuticatl composition of the invention can also be used for the
5 treatment of various vasopressin-dependent complaints which have central nervous

causes or aiterations in the HPA axis (hypothalamic pituitary adrenal axis), for exampie for
affective disorders such as depressive disorders and bipolar disorders. These include for
example dysthymic diserders, phobias, post-traumatic stress disorders, general anxiety
disorders, panic disorders, seascnal depression and sleep disorders.

10
The compounds of the invention of the formula | and their pharmaceutically acceptable
salts or prodrugs or the pharmaceutical composition of the invention can likewise he
employed for the treatment of anxiety disorders and stress-dependent anxiety disorders,
such as, for example, generaiized anxiety disorders, phobias, post-traumatic anxiety

15  disorders, panic anxiety disorders, obsessive-compulsive anxiety disorders, acute stress-

dependent anxiety disorders and social phobia.

The compounds of the invention can furthermore also be empioyed for the treatment of
memory impairments, Aizheimer's disease, psychoses, psychotic disorders, sleep _

20  disorders and/or Cushing’s syndrome, and all stress-dependent diseases.

Accordingly, a further preferred embodiment of the present invention relates to the use of
compounds of the invention of the formula | or of pharmaceutically acceptable salis or
prodrugs thereof for the manufacture of a medicament for the treatment of affective

25  disorders.

In a further preferred embodiment, the present invention relates to the use of compounds
of the invention of the formula | or of pharmaceutically acceptable salts or prodrugs
thereof for the manufacture of a medicament for the treatment of anxiety disorders and/or

30 stress-dependent anxiety disorders.

In a further preferred embodiment, the present invention reiates to the use of compounds
of the invention of the formula | or of pharmaceutically acceptable salts or prodrugs
thereof for the manufacture of a medicament for the treatment of memory impairments

35  and/or Alzheimer's disease.
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In a further preferred embodiment, the present invention relates to the use of compounds
of the invention of the formula | or of pharmaceutically accepiable salts or prodrugs
thereof for the manufacture of a medicament for the treatment of psychoses and/or

5  psychotic disorders.

In a further preferred embodiment, the present invention relates to the use of compounds
of the invention of the formuia | or of pharmaceutically acceptable saits or prodrugs
thereof for the manufacture of a medicament for the treatment of Cushing’s syndrome or

10 other stress-dependent diseases.

In a further preferred embodiment, the present invention relates to the use of compounds
of the invention of the formula | or of pharmaceutically acceptable salis or prodrugs
thereof for the manufacture of a medicament for the treatment of sleep disorders.
15

In a further preferred embodiment, the present invention relates to the use of compounds
of the invention of the formula | or of pharmaceuticaily acceptable salts or prodrugs
thereof for the manufacture of a medicament for the treatment of depressive disorders. A
particular form of depressive disorders are so-calied childhood onset mood disorders, i.e.

20  depressive moods having their onset in childhood.

in a further preferred embodiment, the present invention relates to the use of compounds
of the invention of the formula | or of pharmaceutically acceptable salts or prodrugs
thereof for the manufacture of a medicament for the treatment of vasomotor symptoms

25  and/or thermoreguiatory dysfunctions such as, for example, the hot flush symptom.

In a further preferred embodiment, the present invention relates to the use of compounds
of the invention of the formuia | or of pharmaceutically acceptable salts or prodrugs
thereof for the manufacture of a medicament for the treatment and/or prophylaxis of drug

30 or pharmaceutical dependencies and/or dependencies mediated by other factors, for the
treatment and/or prophylaxis of stress caused by withdrawal of one or more factors
mediating the dependence and/or for the treatment and/or prophylaxis of stress-induced
relapses into drug or pharmaceutical dependencies and/or dependencies mediated by
other factors.

35
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In a further preferred embodiment, the present invention relates fo the use of compounds
of the invention of the formula | or of pharmaceutically acceptablé salts or prodrugs
thereof for the manufacture of a medicament for the treatment and/or prophylaxis of

schizophrenia and/or psychosis.

A further aspect of the invention relates to a method for the treatment and/or prophylaxis
of vasopressin-dependent diseases, in which an effective amount of at leasgt one
compound of the invention of the formula | or of at least one pharmaceutically acceptable
salt or one prodrug thereof or of a pharmaceutical composition of the invention is

administered o a patient.

Concerning the definition of vasopressin-dependent diseases, reference is made to the

above statements.
In a preferred embodiment of the invention, the method of the invention serves for the

nocturnal enuresis, incontinence and diseases in which impairments of blood clotting
oceur, and/or for delaying micturition. Concerning the definition of diabetes, reference is

made to the above statements.

In a further preferred embodiment, the method of the invention serves for the treatment
and/or prophylaxis of disorders selected from hypertension, pulmonary hypertension,
heart failure, myocardial infarction, coronary spasm, unstable angina, PTCA
(percutaneous fransluminal coronary angioplasty), ischemias of the heart, impairments of
the renal system, edemas, renal vasospasm, necrosis of the renal cortex, hyponatremia,
hypokalemia, Schwartz-Bartter syndrome, impairments of the gas’frointesﬁna] tract,
gastritic vasospasm, hepatocirrhosis, gastric and intestinal ulcers, emesis, emesis

cceurring during chemotherapy, and travel sickness.

in a further preferred embodiment, the method of the invention serves for the treatment

and/or prophylaxis of affective disorders.

In a further preferred embodiment, the method of the invention serves for the treatment

and/or prophylaxis of anxiety disorders and/or stress-dependent anxiety disorders.



A-89. CH CH H Methoxy H A-90, CH CH Ethoxy Methoxy H The preferred compounds among the
compounds 1.1 to 1.18 mentioned above are those of the formulae 1.1,1.3,1.5,1.7,1.9,1.11,1.13,1.15
and 1.17, in which the radicals X2, X3, R1, R2 and R3 assume in each case the meanings mentioned

in each lingyim.t ounds 5 among these which are in turn pre %gr gw@ é I%‘e
formulae 1.1, 1%6@179/%;@% 1.13, in which the radk%als X2, X3, Fe, R2 gﬁf gg u@%g :;é ch case
the meanings mentioned in each line in table 1. Cgmpounds particularly preferred are those of the
formula 1.1[, in which the radicals X2, X3, R1, R2 and R3 assume in each case the meanings
mentioned ThtdBIEY HHFEEASTIRETRY RN A1RS VHUIOR 57 vas 53 TR ARSI A-67 and
A-85, preferably thosbyiadines Meldy2mpadmits ArBlorAd23eiAad; As6isand A-67, and in particular
those in lines 5A-1, A-4, A-7, A-31, A-37, A-61 and A-ST Compounds particularly preferred are also
those of the formula 1,3, in which the radicals X2, X3, Rl, R2 and R3 assume in each case the
meanings M&ERETRIEIBIRS ERPRFEReRLthA Pekosioh e Aventipadprarelabiyacadmetines A-1 and
A-7.19 Pariitiotastppretsises poypesmdsnareralsathaseiebtberformula 1.5, in which the radicals X2,
X3, IR1, R2 and R3 assume in each case the meanings mentioned in table 1 in lines A-1, A-7, A-31
and A-37, and preferably those in lines A-1 and A-7. 15Particularly preferred compounds are also
those of thé Rfritier Prefritahienhpei madicdlse X!, R hervanidRSeassufprtin tagimente the

meanings memionedindarler tisHresAvhafnheA-31, A-34, A-37 and A-40, and preferably in line A-1.
Particularly preferred compounds are also those of the formula 1.13 in which the radicals 20X2, X3,
R1, R2 and R3 assume in each case the meanings mentioned in table 1 in lines A-1, A-2, A-4, A-31,
A-3214nhd Ariuaihdrprrefersaslye mdimtiner®, Amomghtiesttipaiticenéidy profesried thermpainmets in turn

preferred compPYRGHALRiL dr Lise - disBRELA T NP4tk the radicals X2, X3, R1, R2 and R3 have the

meanings indicated for the 25 respective compounds. Particularly preferred compounds among these
are those of the formulae 1.1,1.3 and 1.5 and especially of the formulae 1.1 and 1.3, with compounds
of the formula fluthbemgfered endredijrestlytinr efetred. of leedovepoomedsreisthe thyertiandiave a center

of chirality In posilian3846: eprindple A0rad:<! e MR RR 8ldLG I yRagn gy grefore be in
the form of a 1:1 mixture of
15 mention is also to be made of childhood onset mood disorders, i.e. depressive moods

having their onset in childhood.

In a further preferred embodiment, the method of the invention serves for the treatment
andfor praphylaxis of vasomotor symptoms and/or thermoregulatory dysfunctions, such

20 as, for example, the hot flush symptom.

In a further preferred embodiment, the method of the invention serves for the treatment
and/or prophylaxis of drug or pharmaceutical dependencies and/or dependencies
mediated by other factors, for the treatment and/or prophylaxis of stress caused by

25  withdrawal of one or more factors mediating the dependence, and/or for the treatment
and/or prophylaxis of stress-induced relapses into drug or pharmaceutical dependencies

and/or dependencies mediated by other factors.

In a further preferred embodiment, the method of the invention serves for the treatment

30 and/or prophylaxis of schizophrenia and/or psychosis.

The patient to be treated prophylactically or therapeutically with the method of the
invention is preferably a mammal, for example a human or a nonhuman mammal or a
nonhuman transgenic mammal. Specifically it is a human.

35



enantiomers (racemate) or of a nonracemic mixture of enantiomers in which one of the two
enantiomers, either the enantiomer which rotates the plane of vibration of linearly polarized light to the
left (i.e. minus rotation) (hereinafter (-) enantiomer) or the enantiomer which rotates the plane of

vibration OWEF %ﬁg light to the right (i.e. plus rotation) 35(herelﬁgﬁﬁkgm%%% ) is
enriched, or o substantl enantiopure compounds, that is to say of subs ure (-)
enantiomer or (+) enantiomer. Since the compounds of the invention have a single center of

a nonracemic mixture can also be defined as a mixture of

asymmetry_and no axis/ of chiralit
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of the present invention those compounds having an enantiomeric exc o ee = /(R+S) x
100 or 10(8 BSFESSHEPR 1O HP&T Rast 80% ee, preferably at least 85% ee, more preferably at least
90% €&, even more preferably at least 95% ee and in particular at least 98% ee. In one embodiment of

the |nvent|q4p] egerré)éﬂggypgrstof the |E%ent| Lare in, th form of ugfytantlall{agg% iopure compounds.

R the
Particularly pr compoun ave ah fger?gn 10 eﬁ(r:%?%eélss? orat jeak & Fiore preferably

of at least 9@%@@8@@/@!@%@9@@4@% fax lbgstagspreseiand rpaamionleuidf e Wast @88 ee. The
invention thyselaies bethidedhedmtes %%&%@@%%ﬁg&ﬂ FERAYSSs ﬁg@é‘;  @8eiBpIEes in which one

enantiomer is rreesS%lr;{[\p enriched fom\/lg Iso to the racemates. 20The invention also relates to the
pharmaceufa ﬁy accep gbl\éag%?{g%sﬁ'a gﬂrﬁ Gcﬁ"fhe pure enantiomers of compounds I, and the
mixtulés of enantiomers in the form of the pharmaceutically acceptable salts and prodrugs of

compoundmleag%egﬁf%m&@ﬂmm%@é iR, mentiop AR TPAURds oS fanyla Las detailed

above 25which are characterized in that they are in optically active form, and the enantiomer of the
relevant cAMPOTRREOIIHY frRaiaNSSHES Sff’eq}?ﬂﬂﬂﬂ%t%‘?e@’t%vﬁlaﬁé‘ HWTBYgﬁdﬂeé?%l%nzed light to

the right (i.gapilitg.rotation), in the form of a free base, or a pharmaceutically acceptable salt or a
prodrug thereof. The enantiomers with dextrorotation or plus rotation of the compounds | are also
referred to hereinafter as 30{}) enantiomers. Particularly preference is given to compounds of the

genelal forthEID eI AR IR SreepHaB eas e bt rcorpeladyrikaliadeve in which the
correspondifigtior) EfnaRtMEnisresenidn AeREERIMEHY {etianioRalitenessea)iotsore than
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least 989% ‘@gach, Curr Opin Drug Discov Devel. 2001, 4, 36-44). |t is possible in this connection to

conclude from an observed ionger half-life that the metabolic stability of the compound is
20  improved. The stability in the presence of human liver microsomes is of particular interest
because it makes it possible to predict the matabolic degradation of the compound in the
human liver. Compounds with increased metabolic stability (measured in the liver
microsome test) are therefore probably also degraded more slowly in the liver. The slower
metabolic degradation in the liver may lead to higher and/or longer-lasting concentrations
25 (active levels) of the compound in the body, so that the elimination half-life of the
compounds of the invention is increased. increased and/or longer-lasting active levels
may lead 1o a betler activity of the compound in the treatment or prophylaxis of various
vasopressin-dependent diseases. in addition, an improved metabolic stability may lead to
an increased bioavailability after oral administration, because the compound is subject,

30 after absorption in the intestine, to less metabolic degradation in the liver (so-called first
pass effect). An increased oral bioavailability may, owing to an increased concentration
(active level) of the compound, lead to a better activity of the compound after oral

administration.

35 The compounds of the invention are effective after administration by various routes.



Likewise preferred embodiments of the invention are compounds of the general formula | as detailed
above which are characterized in that they are in optically inactive form, i.e. in 5the form of the
racemate, or in the form of a pharmaceutically acceptable salt or of a prodrug of the racemate. The

Statementwg?g%f% gggtext of the present invention concerning the Qgﬁg@_@&é%%%%q gf

polarized light re erably to the signs [(+) or@] as determined in 10chlorotorm as solvent or in
chloroform-containing solvent mixtures, in particular'in chloroform. Examples of synthetic routes for
preparing %g@ndole d(?rivatives of the invention are described below, 15 The compounds of the

invention dai be prabared by GG REtS L GREMSELE I e Sa68HT AR L i Ter B6d6/005609 for
synthesiziigranateq dias erpalnasnahdetiel preparaumnbiscoatlined=bydrayicifivamgsid in synthesis

schemes Lip ftheivaranien.enisae bl sdhemesdaye fssame megnings as in formula|. 20
The 3-hydroxy-1,3-dihydroindo1-2-ones IV can be obtained by addition of metallated heterocycles Ili

onto the 3-keto group of the isatins Il. The metallated heterocycles, such as, for example, the
corregponding rGrignands gvtgrosisrgaiaydithiusncompalindl eandesitbiainadincampeanyentional way

from halo WV 0 %Sr mples of . 25methods are present in Houben-Weyl,
Methoden I D B R SR L Do ERCBLIHE T Toting 1 are
either confhriBrsiEsE BeEmEIsedoTUiehle phasaRer i e &GS ol Aiedistigeti®scribed in the literature
(Advances in Heterocyclic Chemistry, A.R. Katritzky and A.J. Boulton, Academic Press, New York,
1975, 18, %h585' Jdrlt?re}cg}.ﬂg:rgerp. %ogélz, 273d-iSZ4 %00@%. 30 Thet,3-hzdro>%)oxtiﬁd les IV can be
converted into k?he c%mpounc?se\fw%lcﬂ fave an%}R/l fj 8ﬁBaE&” iﬁa[!) Eitio % Vo i leaving group
LG' it0a canvéatidadmedsiingagreng agcknagfor pianingsido droriiedombreanide. The intermediate V with
for example LG' = chlorine can be prepared by treating the alcohol IV with thionyl chloride in the
presence of a base 35such as, for example, pyridine, in a suitable solvent such as, for example, WO

20091071688 B HEBBETY B8N 33 RS BiTEtRhY. Sl o s fipgequently be
reacted withrapuimes; sachassédriexaomle; pnamaitia,tinad cubstititkion feactirstolgivedihe amines VI.

The comppiipds, Vi can-mrinseAeRibaonerieny tsatmenailaulpay shigdries Vil after

deprotonation with a strong base such as, for example, potassium tert-butoxide or sodium hydride in

DMF thto (R SHRETRaRY FoIUEE @ IRATHEI RISy PERI B R is e by 8aieals eittiers@piirchased or
be preparedifyrkrawinprotkssesrtignexample ZoMedi&he phAfatddR (10971 e compounds of

doscrioot S OOD A0 88 SE V0 SUBAOLDR Cheoaek, Postion 3 canbe preparecas

The suitable administration forms (dose units) include forms for oral administration such
20  as tablets, gelatin capsules, powders, granules and solutions or suspensions for oral

intake, forms for sublingual, buccal, intratracheal or intranasal administratibn, aerosols,

implants, forms of subcutaneous, intramuscular or intravenous administration and forms of

rectal administration.

25 The compounds of the invention can be used in creams, ointments or lotions for topical
administration.

In order to achieve the desired prophylactic or therapeutic effect, the dose of the active
ingredient can vary between 0.01 and 50 mg per kg of body Weight and per day.
30

Each unit dose may comprise from 0.05 to 5000 mg, preferably 1 to 1000 mg, of the
active ingredient in combination with a pharmaceutical carrier. This unit dose can be
administered once to & times a day, so that a daily dose of from 0.5 to 25 000 mg,
preferably 1 to 5000 mg, is administered.

.35



shown in synthesis scheme 1, in a two-stage process: firstly, the compounds VIl are reacted with
phenyl chloroformate in the presence of a base such as, for example, 15pyridine to give the
corresponding phenyl carbamate 1X. Subsequent reaction with amines X, where appropriate at

elevated teyppe g@gayth the addition of auxiliary bases such as, fgb%%%?rﬁjﬂ%g%%mne or

diisopropylethy amine, leads to the compounds of the invention of the genéra a urea
20bridge (X' = NH). The amines X can be either purchased or prepared by methods known from the

literature. Compaynds | of the invention with R3 = H can be prepared by using appropriate
Boc-protected Src))ﬂqlncéjénfﬁ’?%'zoggc?? eﬁ%eg\cl% “afo%%f \Pi ‘Griels: dan KiEBeEHRbE FRRRSVEEN for
example by seldrmeateith thifhiorsdaeeticchcid gedivhstaoiethanes 25K YbEE StESuSEGHEME 1 WO

2009/071689E4 THER2008/0860R34 24 Rs X = | or Br Mg or lithium-organic reagents Rs N 124 M = Mg
or V2222-NKR litN Li Rdr OH LG' 0 NOO IVV LGs = Leaving group such as, for example, ClI

5 The tablets can be coated with sucrose, a cellulose derivative or another suitable
substance or be treated otherwise in order to display a sustained or delayed activity and

to release a predetermined amount of the active ingredient continuously.

A preparation in the form of gelatin capsules is obtained by mixing the active ingredient

10 with an extender and including the resulting mixture in soft or hard gelatin capsules.

A preparation in the form of a syrup or elixir or for administration in the form of drops may
contain active ingredients together with a sweetener, which is preferably calorie-free,
methylparaben or propylparaben as antiseptics, a flavoring and a suitable coloring

15 substance.

Water-dispersible powders or granules may comprise the active ingredients mixed with
dispersants, wetlting agents or suspending agents, such as polyvinylpyrrolidones, and
sweeteners or masking flavors.
20
Rectal or vaginal administration is achieved by using suppositories which are prepared
with binders which melt at rectal temperature, for example cocoa butter or polyethylene
giycols. Parenteral administration is effected by using agqueous suspensions, isotonic
saline solutions or sterile and injectabie solutions which comprise pharmacologically
25  acceptable dispersants and/or wetting agents, for example propylene giycol or

- polyethylene glycol.

The active ingredient may also be formulated as microcapsules or centrosomes, if suitabie
with one or more carriers or additives.

30
The compositions of the invention may, in addition to the compounds of the invention,
comprise other active ingredients which may be beneficial for the treatment of the

disorders or diseases indicated above,

35  The present invention thus further relates to pharmaceutical compaositions in which a



R2 VIII \ 2\ H-N X-X N-R W LG = Leaving group such as, for example, OPh WO
20091071689PCT1EP20081066934 25 Ph = Phenyl The compounds of the invention of the general
formula | having a carbamate group in position 3 (X1= 0) can be prepared as described in WO
2006/0056 _ in.osynthesis scheme 2: firstly, the 3-hydroxy % \Li ted with
phenyl chlogr\?)@%%a Q\Z?g‘%ggs the phenyl carbonate gjgrivatives Xla and/c? QIIE b§)§§§§a§é€
derivatives XlI are obtained with an excess of amine X and can subsequently be converted under the
usual conditions (defprotonation with a strong base such as, for example, sodium hydride or potassium
tert-butoxide4i? Ds O RBIE S BRIEAES R ATE S 5 R DIREHple VDNE2 HARR BBEY thesiAt with sulfonyl
chlorides \Winptoutite! ob ihp duesididrofstiieana entidmigvitiradfarbamate bridge. SYNTHESIS SCHEME 2
Ph = Phenyl WO 2009/071689PCT/EP2008/066934 96 The compounds of the invention of the
general formula | which have a 2-oxoethyl group in position 3 (X' = CH2) can be prepared as shown in
synthesis sScHeIMERIRLIDBTRAEISDIHECH Shtah BRI YVl oeaN taicepiivriass bidsbaIse@mPiRO |
2006/30568% inca t4-stageiseqgueneerd reeplarement of the leaving group LG' in V by the sodium salt
of dimethyl malonate, 2. 5hydrolysis of the first ester group, 3. thermal decarboxylation, 4. hydrolysis of
the second ester group). The amine side chain X can be coupled to the carboxylic acid XV using
standard coDpIisgrsateatel holorsRtiipapaad ersamatey, Ryeiriass famthetinpieteDThe
(N(3-dimethydaininonepnyidd) as tdearaadivride ydreehiande) apdRQST (lshydroxybenzotriazole) in

a solvent suc as,Jor exarpé)lg, N,N-dimeth Iform?mide. The sulfonylation can i
explained In greater détail merely by way of example using the given examples without

10 being exclusively restricted o synthesis routes 1, 2 or 3 or analogous methods.

EXPERIMENTAL SECTION

Abbreviations used:

16 THF:  Tetrahydrofuran
DMSC: Dimethyl sulfoxide
TFA:  Trifluoroacetic acid

p: pseudo (for example pt  pseudo friplet)

b: broad (for example bs  broaa singlet)
20 s singlet

d: doublet

t: triplet

m: multiplet

dd: doublet of doublets
25 di doublet of iriplets

tt: triplet of triplets

L. Preparation of the starting compounds
30

a)  3-Hydroxyindoles of the general formula IV

a. 1 5-Chloro-3-(2-ethoxypyridin-3-y1}-3-hydroxy-1,3-dihydroindol-2-one




10take place by deprotonation of the coupling product XVI with a strong base such as, for example,
sodium hydride or potassium tert-butoxide, and subsequent treatment with sulfonyl chlorides VIl in a
solvent such as, for example, DMF, and leads to the compounds | of the invention with an amide
bridge. 15 @W%W%%Q@EME 3 Me = Methyl WO 2009/071689P%‘E$m%%% A7 A
further aspect of the present invention relates to a ggarmaceutical composition comprising at least one
compound of the general formula | and/or a pharmaceutically acceptable salt or a prodrug thereof as

detailed above, and a pharmagceutically acceptable cayrier, Suitable carriers depend inter alia on the
dosage foﬁ%ow%Q%gﬂﬂ%&?ﬁ%u%a%@ﬁmﬁﬁ' 1[9(@5?&&81 L ALY WOMEIC S Eldodliitable
carriers arerdeselibé dvihere ettt ipforibes aspéct of (fie resent afdectiornisiétes tBithenlise of
compounds-gf-the foxmyla Land/or E%@ﬁp@yg@% ?SF%R aQ(I)%g,alts or prodrugs thereof for the
manufacture of a medicament for the treatment and/or prophylaxis of vasopressin-dependent
diseases. 10 Vasopressin-dependent diseases are those in which the progress of the disease is at

least @ﬂ%@%ﬂeﬁer%veﬁgﬂg@a%@@qtdi&ﬁ?%é@m@brﬁtmwee@w?ﬂg%@Brsﬁifb#eave' which

may contribute directly or indirectly to the pathological condition. In other words,
vasopressilHEPEHEBAT diSEa WRSHLIRDSERTYIER taR BRIFHHISH ceaBymddananitidibike vasopressin

receptor, fop@xagn e byhaninisication af a-vasessessindesepionigans: (anaist, entagenist, partial
antagonist%ag;;?i , iInverse a oni%ﬁetc. . In a preferred embodiqunt the present invention relates to
po

the use of S SH e RS G S B B9 PRI G BP B HEr hdad lly acceptable salts or

prodrugs for the 20 manufacture of a medicament for the treatment and/or prophylaxis of diseases
selectgd frem di insulin resi ce, nuresis, incontinence .and.diseases in which
impzﬁr@nent@sp gf%ﬁ%%?mt%ﬁrigaﬂecgéfr.ﬁ{gﬁdﬁrﬁ%r é@%@g@rﬁ ﬁ?ﬁt‘l%%% %%Qg??rﬁnpai% Setés” means all
types of digbeles sespisciaifytiopatnsiosmsellinisgatoluandd hgpeaciit captcribagy e stiratetes renalis

and in paﬁé@%@&ﬁi%@ﬁ;&%?éﬂﬁ@i@%q‘é@%&(ﬁ@?ﬂedéﬁ&%}fé@é%f%é&?&%%@%@%agﬁ%ﬁ%ﬂ?&wws of type |l

(with insulin resistance% or diabetes insipidus. In a further preferred embodiment, the present invention

relates to tHEQJGe B&%@W@ﬂ@cﬁf%ﬁﬁigﬁ’% W rsEMURCEEH®f PiAsabERE aNgasteeptable
salts or progugs thereatdenthewmanuiasture ebarmedicamentfeutharireaimentand(@rpsophylaxis of
30diseases selected from h rtension, pulmonar ertension, heart failure, myocardial infarction,
coro Ey s%%(gr%?nu%eﬁéﬁfgdaﬁ% 5,'"54‘)63\8(85%%[{5%&%1% ?Féﬁfﬁﬁﬂﬁr?a{fe&ﬂjﬁﬁr‘ff"ﬁﬁé(i%%%sty), ischemias
of the hearfimpaifteerisotithe seeal gyste moedemasreeos wasomshofiedtosisotibtherenal cortex,
hyponatreia PRiAISHIA §8h!avtve%fﬁg@g@éﬂ@ﬂ@@&%ﬁ@@%fwe%gtsb%itrbgd%%Sg?g&sg%”@' tract,
gastritic vasospasm, hepatocirrhosis, stric and intestinal ulcers, emesis, emesis occurring during
chemother’p. and travel

ESI-MS [M+H"] = 305 (Cl isotope pattern)

20
4.2 5-Chloro-3-{2-ethoxy-5-methylpvridin-3-vI)-3-hvdroxy-1.3-dihydreindol-2-one

Formation of the isatin sodium sait: 1.01 g (27.5 mmol) of sodium hydride (60% in mineral
oil} was added in portions to 5.0 g (27.5 mmoi) of 5-chlcroisatin in 100 ml of THF at 0°C,
25  and the mixture was stitred at 0°C for one hour,

Formation of ihe lithium reagent: n-butyllithium {37.2 mmol, 23.2 ml of a 1.6M solution in
hexane) was added dropwise to a soiution, cooled to -78°C, of 3-bromo-2-ethoxy-
5-methylpyridine (7.74 g, 35.8 mmol} in 100 mi of THF, keeping the temperature below

30 -60°C, and the reaction mixture was then stirred in an acetone/dry ice bath for a further
15 min.

Addition: The solution, cooled to -78°C, of the lithiated pyridine was pumped by means of

a transfer needle info the ice-cooled solution of the isatin sodium salt, and the reaction



WO 2009/071689PCT/EP2008/066934 28 sickness. The compounds of the invention of the formula |
or their pharmaceutically acceptable salts or prodrugs or the pharmaceutical composition of the
invention can also be used for the 5treatment of various vasopressin-dependent complaints which
have centr YRue or alterations in the HPA axis (hypothalamic ity g[ xis), for
example fo?béeﬁeéctlve gisorgers such as depressiveqc}isorders and bipola?ﬁé#?&& r@@ %%Iude for
example dysthymic disorders, phobias, post-traumatic stress disorders, general anxiety disorders,
panic disorders, seasonal depression and sleep disorders. 10 The compounds of the invention of the
formula | aRHE B RASH RS AU ALY RS BronSHrtigE 61 835 [N EB 1RSI composition of
the inventiowwad likevi¥e beveployetifodthestndatneedteoofraniidtihdisdrdessnandiyessetiependent
anxety disqiilessn iAo lof xamBie, GRNRLaERd ARt A dsR. RhobiAR, sy aymatic anxiety

15disorders, panic anxie&y disorders, obsessive-compulsive anxiety disorders, acute stress-
C

dependent BRKIEE)HTsB iR 2THCeBER b ) dPh ESE8RAFCURBE? thEsheatdrnt ahtherthermore also

be employeskidudhettr ertmeniretimemarydipwpienipnite AlFheiReHsS/SaRsSRINSY AesamtBaychotic
disorders, isorder d/or Cushing's,syn and all stress-dependent diseases.
Accordinglé!?ge%%%%(?gvﬁe eGrS‘rC(l:211 ! éomn}jeg}] w%eér%%f %%géﬁr)ée]}s,ﬁerﬁﬁonv HHS‘rfW&%etéé r’t%%%fs@ of compounds
of the inveffstishrafiEformula | or of pharmaceutically acceptable salts or prodrugs thereof for the
manufactugagpjmg’rpye}dj;qar&em@q@hg&n@%@%,@,ﬁaﬁective 25disorders. In a further preferred
embodiment, the present invention relates to the use of compounds of the invention of the formula | or
of pharmaceutically acceptable salts or prodrugs thereof for the manufacture of a medicament for the
treatrment af anxXiebhdisckdersandian@patitssS-demendsakarndetindisenters2lona further preferred
embodiment, the present invention relates to the use of compounds of the invention of the formula | or
of pharmaceutically acceptable salts or prodrugs thereof for the manufacture of a medicament for the
treatment dNR&HFOPP PREHMhERE ISEAWS INArIReae e iR esseesioa suphetepretarstiembodiment,
the presengipvRptiosorsisresigarisse of compounds of the invention of the formula | or of
pharmaceutically acceptable salts or prodrugs thereof for the manufacture of a medicament for the
treatment of psychoses and/or 5psychotic disorders. In a further preferred embodiment, the present
inverition rblatedities uédief genepaiiodsioftbie invention of the formula | or of pharmaceutically
acceptable salts or prodrugs thereof for the manufacture of a medicament for the treatment of
Cushing's syndrome or 10other stress-dependent diseases. In a further preferred embodiment, the
present invehntiorreldtesBTHRNIEYsPESHEBENdS of the invention of the formula | or of
pharmaceutically acceptable salts or prodrugs thereof for the manufacture of a medicament for the

treatment 8f1s lfeePegl%%ntgleﬁ(methyipiperazin-1 -yhipiperidine-1-carboxylate

20 29.2 g (256 mmol) of N-ethylpiperazine were introduced with 50.0 g (256 mmol) of

tert-butyl 4-oxopiperidine-1-carboxylate (corresponds to 1-Boc-4-piperidone) into
800 ml of ethano! while cooling in ice. 15.4 g (256 mmol) of glacial acetic acid were
added. Then 16.1 g (256 mmol) of sodium acetoxyborohydride were added in portions
to the cooled reaction mixture. Initially slight gas formation was observed and, after

25  addition of 2/3 of the reducing agent, foam formation was observed. The reaction
mixture was stirred at room temperature overnight. The reaction solution was worked
up by adding 200 ml of 2N of sodium hydroxide solution while cooling, distilling out the
solvent ethanol and diluting the remaining reaction mixture with water. It was extracted
with diethyl ether (2x) and was washed with saturated sodium chloride solution (1x),

30 and the combined organic phases were dried over magnesium sulfate and filtered,
and the solvent was removed in vacuo. The crude title compound was obtained as a
yellow oil which was then chromatographed on a 4 | suction funnel filled with silica gel
using dichioromethane and 10% methanol as eluent. In total, 40 g (135 mmol, 53%) of

terf-butyl 4-(4-ethylpiperazin-1-yt)piperidine-1-carboxylate were obtained.



15 In a further preferred embodiment, the present invention relates to the use of compounds of the
invention of the formula | or of pharmaceutically acceptable salts or prodrugs thereof for the
manufacture of a medicament for the treatment of depressive disorders. A particular form of
depressive g ﬁ p-called childhood onset mood disorders, i.e.? g i having
their onsetﬁ@% ﬁ?gﬁ?ﬁg further preferred embq}, iment, the present n§ %&%@§%%% e use of
compounds of the invention of the formula | or of pharmaceutically acceptable salts or prodrugs
thereof for the manufacture of a medicament for the treatment of vasomotor symptoms 25and/or
thermoregulatory dysfunctions such as, for example, the hot flush symptom. In a further preferred
embodiment} the piesentipentiondslates toiteesyspiofi¢eayrounds of the invention of the formula | or
of pharmacgyi e e salts or rociu S thereof for the, manufacture of edicament for the
treatment 2?11 / ﬂg%%ﬁi%/lgigs& %fw rﬁée Cgvrep ° r‘ﬁ‘é{'é’gﬁ‘ﬁb%ﬁ égtp)qeﬁgg’nra@so &]ﬁz%(%)er%}éndencies
mediated W (@tistrviatrers ziorithd piesidieat aceorpteEhiiexis uirsess. tadusdol 290withofrawal of one

or moeg fagtrs mediating éh%ﬁ&ﬁﬁfb@'&%‘ﬁ%ﬂ%’%éoééﬁt}%&el%ﬂﬁPéP@g/@r’WB%bgﬁ‘ék%Rf

stress-induced relapses into drug or pharmaceutical dependencies an dependencies mediated by
other factol¥PIRRS 2P0%/67IBSIPETEE60sA06cISh IR mex diitherprefeae dkanbeiinchitethe

present inveatigselaiesd dviliesuse obeamwoHnsE Of he e tan ef e JALmdd Lathen
pharmaceu%i{c%&/ accg%table salts or E%Odﬂ:ﬂ‘?s thereof for the manufacture of a medicament for the

treatment SHO/S BrEPHYISRRRSY SLhEEPHIRAIRURITOF FRTBHESERRogHer ah BE b ke invention
relates to &kt fardhertiedtmenpandl evgreophyiaxisdeivasopressiactependens disgases, in which

an effective. amount,af at least one compound of the inyention.of the formula | or of at least gne
_pharr{r1%ace§ttf%§§/aat§:8e§al§‘§ géﬁ%’r%ﬂﬁ pgr%rbc}t}\éa%@rs’ggfe grog é\np%‘éortr%‘yc%m%%{laé%f Q@iﬁiﬁ of the
invention isnedzairnisisedédnbad petiemlCiticerhitiontireistkiinitiencbivens uamissiddaeh diident diseases,

reference i AdR MINFARANSSIAIRTRAL A RPISEHES ChRAIRRAOL g nvention, the method

of the invention serves for the treatment and/or prophylaxis of disorders selected from diabetes, insulin
resistance SHEREIARI EXTRESi¥/ TR SHAEAC HivD aiseaise IoRirchhpairietsrofasivéeticlotting

occur, and4pefandelaying idiurilien seoncrenmedbe-definitionof dizhaias: elsranag ispade to the

above statements. 20 In a further preferred embodiment, the method of the invention serves for the
treatrivent gﬁ&?ﬁgp%%\m%wﬁrlﬁl (ﬁé)%l‘agp%yégl@@feé\%n%{%@gr%iGH,Tﬁﬁmng?ﬁmﬁertension, heart
failure, mybesdrgial-pitaectiond oopipranyz ispasarc uanstable angingidd 1SaA (percutaneous transluminal
coronary angioplasty), ischemias of the heart, impairments of 25the renal system, edemas, renal
vasospasm, necrosis of the renal cortex, hyponatremia, hypokalemia, Schwartz-Bartter syndrome,
impairmentis-Ofiie (Gasy bt dipctngasitiiic Vasdspasi Hiepadciriavsis,gadriezansldatestinal

ulcers, emggi esi rein ing,c thesapy, a | si S.30In a further preferred
embodime@?’%@’rpnet?b%ﬁg’ltﬁe %%legnﬁ%h ggjrg/ ;%}foél?_ﬁ]% Trggtgnqé{r%’jn%;{x%rm&é% ective

disoftfers.d = 13.3 Hz), 1.30 (1, 3H, J = 7.3 Hz),
il Preparation of the racemic compounds of the formula |

The compounds | of the invention were purified in some cases by preparative HPLC, for
25  example on a Prontosil Prep 2012, C18, 125x20 mm, 5 um column with a mobile phase
gradient from 10% to 100% acetonitrile in water and 0.1% trifluorcacetic acid as

modulator. The compounds | then result as trifluoroacefic acid salt.

1.1 Preparation of racemic compounds of the formula | in which X" is NH (examples 1 to
30 21)

EXAMPLE 1: :
(+)-4-(1-Methylpiperidin-4-yl)piperazin-1 -{5—0hloro—1 -(2,4-dimethoxyphenylsulfony!)-
3-(2-ethoxypyridin-3-yl)-2-ox0-2,3-dihydro-1H-indol-3-yl]carboxamide



In a further preferred embodiment, the method of the invention serves for the treatment and/or
prophylaxis of anxiety disorders and/or stress-dependent anxiety disorders. WO
2009/071689PCT/EP2008/066934 31 In a further preferred embodiment, the method of the invention
serves for I /or prophylaxis of memory impairments and? imer; %% se. In
a further prﬁ@rggggn@gggi%rgent, the method of the ifiyention serves for t (g: ﬁé%%g%@a ?%%’
prophylaxis of psychoses and/or psychotic disorders. In a further preferred embodiment, the method of
the invention serves for the treatment and/or prophylaxis of Cushing's syndrome. 10In a further
preferred embodiment, the method of the invention serves for the treatment and/or prophylaxis of
sleep disordérs i &piatient- 342 ae tucthyer pdefaed etndibgdimneniotizeomethod of the invention serves for
the treatm r j ressive disorders. In the cas ressive disorders, specific
15mention%ghjﬂgg(%geﬂr%ﬁ?ﬁfﬁﬁ%og%n%% gré)é%g a%sfr%%?lsoqgef %%%? s@?feglmc%oc& aving their
onset in chitdibee-3-(A-atharyeyrisierdritdehydoeishé it dity drrtitod- dfothe fove stiomsenees for the

treatmegnt aRG/O R GRNYIANISAENASRINRI: S RIS ARAAL haLY t@eqvt%&a@/ﬂgxﬁ%%igﬁggssuch

20as, for exarrile, the hot flush symptom. In a further preferred embodiment, the metho the

invention sEteesToRhEtBiaRYE REINER M BAGRILE FTWiRsy DhpRaNkAR e@fcalidep@hderities and/or

dependencigs peestiateehbyragheifaster s dardbe deaimant-angier Arapbylaxis of suesmoaused by
25WithdraV\{ﬁ’l| of one or more factors mediggﬁg b@rdependence, and/or for the treatment and/or
b

prophylaxid 5t SIS0 RATRE 4781 SFREE G S ARG P FR RS RSN REpLIMes
dependenciéth miietiatech &y atbel factarsbined n@fuithsgrelesedrrmbedimenin e method of the

invenfjon sgryes. f reat nd/or.praophylaxis af.schizophyenia and/or chosis. The patient
to b(:fttr?eate }Egr%p%@*gﬁ%%%l y%ﬁ%&%%%%/ %ﬁl\’% %wrt 't \éergnéwgg K 'té%%n%’%ﬁé% tig'%sféfc))/referably a
'mammal, fépEranilevgieuphtainsdaacnyelimaismesitnahshavasrdropayett avitgeniturtrenmal.
SpecificalI;ﬁj}rmc%w%ew&t?é}gaém1689PCT1EP2008/066934 3? The compounds of the general
formula I, their pharmaceutically acceptable salts and prodrugs as detailed above can be prepared by
a skilled worker with knowledge of the technical teaching of the invention in implementing and/or in

analogous impleseniaior bR EESBREE KRMVB-PRA Sedihiéspayousds | or their prodrugs and/or
their pharmagceutically acceptable,salts are distinguished by having a selectivity for.the vasopressin
Vib r%é::epr).@rasﬁgt pg \f/’{l}g@@é} gﬁz\gs eﬁfi%ng}z ae'c%%rg@ﬁéflﬁbfga {?%§8Fﬁ'%a%ﬂ1#g9§}%éﬁwl%@eptor
subtypes (fsodagidrasbpressitt Viavalsop i Ssiichararth@r sikptacimlidiidryiatively, or preferably in
addition, the¢ WIE(% | or thei nd/or.thei r utical C le salts are
distinguishe’tglgC g aviﬁ%?n%%%%bgﬂ@t%%o}c s%a{éﬂ%f%%'r%%rcﬁegtéaﬁ%{ég%%agﬁ?%&aeé%mpound can
be measurdRFfEIeRaTHINE By HEaNEmta ssittrshadf oo compoatia avitrelivighinizposoheds from

particular spagles-iorRXaMsI8iERIofSe QR SMARAREEE (DG dhe alkiliR-0hths campgund under
these conditions (RS Obach, Curr Opin Drug Discov Devel. 2001, 4, 36 44). It is possible in"this

conmétiod 26T BHRIGHERSRCUA W@%‘aHB%@Qr%ffiﬂﬁﬁﬁff@%W%@%%@W6ﬁ% compound is

20improvegichilbeostabitiysnIRengresance QiruRan ives Missgsemesis @bpaticuiar interest because it
makes it possible to predi%mee?g)féabolic degradation of the compound in the human liver.
e

f'Compoun&gr\pvﬁHqur%%ge lic stability (measured in the liver microsome test) are therefore
probably afssi-dégihtied’ hrodésidiigaitieepbtesrrThe slower metabolic degradation in the liver may
lead to higher and/or longer-lasting concentrations
25 1.3 3-Amino-5-chioro-1-(2,4-dimethoxyphenylsulfonyl)-3-(2-ethoxypyridin-3-yl)-
1,3-dihydroindol-2-one

3.2 g (79 mmol) of sodium hydride (60% dispersion in mineral oil) were added in
portions to a solution of 20 g (66 mmol) of 3-amino-5-chloro-3-(2-ethoxypyridin-3-yl)-

30  1,3-dihydroindol-2-one in 50 mi of anhydrous dimethylformamide under a nitrogen
atmosphere and while cooling in an ice bath. The mixture was stirred at 0°C for 10 min
and then 18.7 g (79 mmol) of 2 4-dimethoxybenzenesulfonyi chloride were added, and
the mixture was stirred at room temperature for 30 min. The reaction mixture was

poured into ice-water and then extracted with ethyl acetate. The organic phase was



25(active levels) of the compound in the body, so that the elimination half-life of the compounds of the
invention is increased. Increased and/or longer-lasting active levels may lead to a better activity of the
compound in the treatment or prophylaxis of various vasopressin-dependent diseases. In addition, an

improved nggiabelim g%i may lead to an increased bioavailability aft H% 'ﬁr lan, because
the compound %%]su‘bﬁjiect, %after absorption in the _jgbtestine, to less metegbo ic %%é:a at%érg‘%the liver

(so-called first pass effect). An increased oral bioavailability may, owing to an increased concentration

(active level) of the compound, |ead to a better activity of the compound after oral administration. WO
2009/071688P TR 683%6&%19%% 8[6{8 S S IR RVER BRI IRE LM (AL,
subcutaneaus, ttepicaeintretsaeheadr strdntsaldsansde s alvging), decalasigplipgyan buccal or oral

admtralpR-A0 AU ISR SERE e X EOUS UAISSUAL Ol partouiar 0l O e
present invention also refates to pharmaceutical compositrons which comprise an effective dose of a
compounddigfigierninisation ethypiratateedtdically theditistablosaindrvefra prédingyi therefénd suitable
pharmaceuyigal carriers (drug carriers). These drug carriers are chosen according to the

pharmaceutical form and the desired 10modq of administration and are known in principle to the
skilled worké'- WRelMampounBé GrhisetPRe RS SH the formula | or optionally suitable salts of these
compounds can be used to produce pharmaceutical compositions for oral, sublingual, buccal,

subcutanegus, intramuscular, intravenous, topical, intratracheal, intranasal, 15transdermal, vaginal or
rectal admi?n%strell;}[ c?ﬁ‘,ygﬁdc%?@r&d?ﬁ%\’é’t%‘f@af%%ﬂ RIS U A AR TR R ISt AN BT fSrms,
mixed with conv@htidnal iptidotdeditichhoatders, for the prophylaxis or treatment of the above

disorgigrs Qf.@éﬁ%@@ﬁé-mwaﬁgﬁé‘aﬁmm&%ﬁﬂg&wg@gj&mg&m M%Qs{&%%ﬁ%&ta'

administration such 20as table elatin capsules, powders; granules solutions or suspensions for

‘oral intakeCROIRTSIFOY Susiimgeial buddammirelirbermiag-Srohipsrrds@ 4dimaibmaiervéadéens)implants,
forms of subguinReus,rialaSAURERLIREIAMBNOLUS adMin sHation AsHis RIS Sl asiakadministration.

25The compounds of the invention can be useg in creams, ointments or lotions for topical
administrafloRYTH Bfder fo BEAIRE TS HEARS BRIpHTECtR! SP AR ISP MRie e FR RV aMecibsE 6F the active
ingredient eaTianyTheiwe eved Ol st nigHperdkgetidradyrweighterd pemdayts30TRach unit dose
may compyise. from.Q. 5000.mg, preferably Itg 1000 mq, of the actjve jngredjent in combination
with ﬁ%haér%éﬁﬁgglggaﬁgr%?ﬁ%%r\lﬁlt’ﬁoﬁsae %%%ngesg%lrﬁ%gtg?gg Bnn(('\i?é’ giet%rﬁéj '%ﬂdgg)? o that a daily
dose of fropred. B &§28s000 $uiaisrefut aisiycent Be0QMg) iscddosithistesetre WOe residue was

201010716898 CTIER 20RRI0REI3A, A 220l amRRSIlon S BISRTEIANS JBTmLfdpblets, the

active ingredient is mixed with a solid pharmaceutical carrier such as gelatin, s , lactose,

magnesiu&tearstad dice SRy oxRIPEAtp avaR I tsTefk abIssteth WEhcdiserronih elierose, a
cellulose dgiivative o anIHEs sYitRBIGhe title compound were obtained as a white solid.

20 ESI-MS [M+H"] = 624 (Cl isotope pattern).

1.5 4-(1-Methyipiperidin-4-yl)piperazine-1-[5-chloro-1-(2,4-dimethoxyphenyisulfonyt)-3-
(2-ethoxypyridin-3-yl)-2-ox0-2,3-dihydro- 1H-indol-3-ylicarboxamide

25 Amixture of 800 mg (1.28 mmol) of phenyl [5-chloro-1-(2,4-dimethoxyphenylsulfonyl)-
3-(2-ethoxypyridin-3-yl}-2-ox0-2,3-dihydro-1H-indoi-3-yljcarbamate, 470 mg
{2.56 mmotl) of 1-(1-methylpiperidin-4-yl)piperazine and 5 ml of dried THF was stirred
at room temperature for 24 hours, The reaction mixture was diluted with dichloro-
methane and washed with water and saturated sodium chloride solution, and the

30 organic phase was dried over magnasium sulfate and concentrated under reduced
pressure. The residue was purified by chromatography on silica gel (12 g Redisep
cartridge, mobile phase gradient from 2 to 12% methanol in dichloromethane). 790 mg
of the title compound were obtained as a white solid.
ESI-MS [M+H"] = 713 (Cl isotope pattern)



substance or be treated otherwise in order to display a sustained or delayed activity and to release a
predetermined amount of the active ingredient continuously. A preparation in the form of gelatin
capsules is obtained by mixing the active ingredient 10with an extender and including the resulting

mixture in WE’%%@@%Q? capsules. A preparation in the form of a S)‘gﬁﬁ.%ﬁféggs% 934
administration in the form of drops may contain actjve ingredients togethef with a sweetenér, which is

preferably calorie-free, methylparaben or propylparaben as antiseptics, a flavoring and a suitable
coloring 15substance. Water-dispersible powders oré;ranules may comprise the active ingredients

mixed with GiEper3ate; Wiy 2ehiazardngsdi Qots” SocH He folMintibyrrotidées, and
sweetenerg g6 raskio®§qvens 6285 Reaiakarosamin ab ABaHs Iaken 3sRch By ed-hy usigesyppositories
which are prepar, ith binder [ It at recta atur example cocoa butter or
polyethylegeggl?/%%ﬁe%g%ﬁaﬁj'gm%%igﬁa%%ﬁ%s e#@gail ﬁsfﬁg{%&;leous suspensions, isotonic
saline solutions or sterile and injectable solutions which comprise pharmacologically 25acceptable

dispersants abdah S SARNIR. [R1, £XAMBIE DLRY|en ool ar palyeliylene aigol, The active
Ingreaient may also be formulated as microcapsules or centrosomes, 1f sul atﬁe with one o6r more
carriers or RIdtRRES ed00THeS EEnTpe sivorneroiititeSriuehtity prizys ks aefditie rfaoible ¢dmpolungs of the

invention, eqmiise othes ptivadnaredignisMicBmiay e-hensiicialioidhe ireatment gl ihe disorders

or diseases indicated above. plurality of active ingredients are present together, where at least one of
these is a BEFRBBUAEFIPHR Tnvention, salt or a prodrug thereof.  The invention is explained in more
detail below by means of examples, but the examples 5are not to be understood to be restrictive. The
compqund P m [ v§_ntion can be prepared by various synthetic routes. The methods mentioned, as
described gcéma%yﬂ in synthesis schemes 1, 2 and 3, are explained in greater detail merely by way

‘of examplédt}sing {N@Werpeuammg@@mmmmm@mqmgmw@wemmmwmheys routes 1, 2 or
3 o analogaunameihed SKBERMENTAL SEETION Abiuoriplions basASTHE Teahydrouran

DMSO: Dimet oxid rifflioroacetic’acid p:pseudo (for example pt pseud%atgr:i%fet) b:broad
(for exampi€iBSiBtbad singlet) 20s:singlet d:doublet t:triplet

ESI-MS [M+H]" = 683 (Cl isotope pattern)

15
EXAMPLE 3:
(£)-4-(1-Methylpiperidin-4-yl)piperazine-1-[1-phenylsulfonyl-5-chloro-3-(2-
ethoxypyridin-3-yl)}-2-ox0-2,3-dihydro-1H-indol-3-yllcarboxamide, trifiucroacetic acid
sait A-977409

20 ESI-MS [M+H'] = 853 (Cl isotope pattern)

EXAMPLE 4:
(#)-4-(1-Ethylpiperidin-4-yl)piperazine-1-{5-chloro-1-~(2,4-dimethoxyphenylsuifonyi)-
3-(2-ethoxypyridin-3-yl)-2-ox0-2,3-dihydro-1H-indol-3-yljcarboxamide

25 ESI-MS [M+H"] = 727 (Cl isotope pattern)
"H-NMR ([ds]-DMSO, 500 MHz) & [ppm] = 8.10 (1H), 7.85 (1H), 7.70 (1H), 7.55 (2H),
7.35 (2H), 6.95 (1H), 6.65 (2H}), 4.20 (2H), 3.85 (3H), 3.45 (3H), 3.20 (4H), 2.85 (2H),
2.35 (4H), 2.30 (2H), 2.10 (1H), 1.80 (2H), 1.65 (2H), 1.35 (2H), 1.10 (3H), 0.95 (3H).

30 EXAMPLE 5:
(i)—4-(4-?\/lethy!piperazin-1-yJ)pf}aeridéne»'f~[5~ch£oro—1-(2,4—dime’thoxy§3heny£suifonyl)-
3-(2-ethoxypyridin-3-yl}-2-0x0-2,3-dihydro-1H-indol-3-yi]carboxamide
ESI-MS [M+H] = 713 (Cl isotope pattern) |



m:multiplet dd:doublet of doublets 25dt:doublet of triplets tt:triplet of triplets |.Preparation of the starting
compounds 30 a)3-Hydroxyindoles of the general formula IV
a.15-Chloro-3-(2-ethoxypyridin-3-yl)-3-hydroxy-1,3-dihydroindo1-2-one WO

20091071 %/}3 66934 36 Formation of the sodium salt of isgtin; é@%g ol) of
sodium hydri e%g §()Oi%]qr%%?iaral oil) were added in Rortions to 13.99 (76%93%%12)285 - ogrrggatin in
300 ml of THF at OC, and the mixture was stirred at 0C for one hour. 5Formation of the Grignard
reagent: etﬂ}( gd%nesium bromide (95.6 mmol, 95.6 ml of a 1M solution in THF) was added dropwise

Im
to a solutior It YIRHEyEMEHo PN Idia 220 B8Ry 8D 8 Mkt i 250 hhef TI9H Wakgik§ diéemperature
a; g_e_tweemlffﬁélmﬁi)ZZCESTGZG&IWB&@BQM%.@%Y‘(%U[&Q@ (r%;em%@ rpgtf:},tta{%clﬁqgmfy,l@% }%ﬂgignagﬂ
addition: t iQn rignard reagent was p into the ice- cooled solution of the sodium
salt of isati ;%@me féﬁgﬁtﬁ)%ﬂ?é %?a%ﬂ%e@ﬁ]rri@i&%nq t@‘r{BE’r)ature for three hours. The
mixture was poured into 10% ammonium chloride solution and extracted three times with ethyl
acetatg. Tm%eéorganic phases were washed with water and saturated brine, dried with

magnesiu nd concentrated under reduced pressure. The crystalline precipitate which had
formed aftét sfaftivgbybineazat fodinipentioealuie-ohbsr fitte e thfb ity sdictidy!arid vashed with

ethyl acetaig, dd s ahie MR pppRunchaeaabiained e 2 RANISNERlIdL R M Ml = 205 (C

isotope pattern) 20 a. hloro-3-(2-ethoxy-5-methylpyridin-3-y1)-3-hydroxy-1.3-dihydroindol-2-one
Formation 3f/th&8atin sodium salt: 1.01 g (27.5 mmol) of sodium hydride (60% in mineral oil) was

added in pprionstR/AQ9; 2Ess nunehehe-shireisatin in 100 ml of THE at 0C, 25and the mixture was
stirred at OC for one hour. Formation of the lithium reagent: n-butyllithium (37.2 mmol, 23.2 ml of a

1.6M’'solution in hexane) was added dropwise to a solution, cooled to -78C, of
‘3-bromo-2EBtdays frigthylpyridine (7.74 g, 35.8 mmol) in 100 ml of THF, keeping the temperature

below 30-6QC, : cM reaction mixtyre. was then stirred in an.acetone/dry ice bath for a further 15

min. mixtgr_eF \é/ivzg gﬁl\s(%’rlPégéaazfnroq(()ﬁ}%)rﬁggrnaﬁ?rj&four r%]ﬁ?so %fe%:géﬁi %ﬁ%%iture was poured into
10% amme&HigryeWisHte-sohdtiorpand-ditvdetetiHHirsoitngicaitoathyiiactttiter e tomtdined organic
phases weggwashed with water and saturated brine, dried over magnesium sulfate and concentrated

under reduced pressure. After treatment of the 5Sresidue with dichloromethane, a beige precipitate

forméd anB WAL TS oF Gh &daeiere pattern)

EXAMPLE 8:
(x)-4-(4-Ethylpiperazin-1-yl)piperidine-1-[5-chioro-1-(2,4-dimethoxyphenylsulfonyl)-3-
(2-ethoxypyridin-3-yl)-2-oxo-2, 3-dihydro-1H-indol-3-yljcarboxamide

20  ESI-MS [M+H"] = 727 (Cl isotope pattern)
TH-NMR ([ds]-DMSO, 500 MHz) & [ppm] = 8.10 (1H), 7.90 (1H), 7.70 (1H), 7.80 (1H),
7.55 {1H), 7.35 (2H), 6.95 (1H), 6.65 (2H), 4.20 (2H), 3.85 (3H), 3.80 (2H), 3.45 (3H),
2.65 (2H), 2.25-2.50 (11H), 1.65 (2H), 1.15 (5H), 0.95 (3H).

25 EXAMPLE 9:
(£)-4-(4-Ethylpiperazin-1-yl)piperidine-1-[5-chloro-3-(2-ethoxypyridin-3-y}-1-(2-
methoxyphenylsuifonyl}-2-oxo-2,3-dihydro-1H-indol-3-yl]carboxamide, trifluoroacetic
acid sait
ESI-MS [M+H"] = 697 {Cl isotope pattern)

30
EXAMPLE 10:
(x}-4-(4-Ethylpiperazin-1-yl)piperidine-1-[1-phenylsulfonyl-5-chioro-3-(2-ethoxypyridin-

3-yl)-2-0x0-2,3-dihydro-1H-indol-3-yljcarboxamide, trifluoroacstic acid salt



and washed with dichloromethane. 2.61 g of the title compound were obtained as a reddish solid.
ESI-MS [M+H+J = 319 (Cl isotope pattern). 10a.3
5-Chloro-3-(2-isopropoxypyridin-3-y1)-3-hydroxv-1,3-dihydroindol-2-one The title compound was
prepared i 3geY/ qbesgrocess of example a.1 using 3-iodo-2-.isoprc35{9:f Tall U%%g)‘ﬁ{nines of
the generar?\%%mu?a X b.11-Ethyl-4-piperidin-4-yl-pip: razine b.1.1 tert-Butyl Y@f‘"ﬂ%@f
4-(4-ethylpiperazin-1-yOpiperidine-1-carboxylate 2029.2 g (256 mmol) of N-ethylpiperazine were
introduced P‘%&O A?i:_(} Qof tert-butyl 4-gxopiperidine-1-carboxylate (corresponds to
1-Boc4-pip%§‘|}d eggﬂgto o‘og%?g ie't?%ﬁ%?\ﬁﬂ%fgre oling inice. 15.4 g (256 mmol) of glacial acetic acid
were added. Then 16.1 g (256 mmol) of sodium acetoxyborohydride were added in portions to the

cooled reag ' pure. Initially slight gas formation was observed and, after 25addition of 2/3 of the
reducing a ) rmation was observed. The reaction mixture was stirred at room temperature

overnight. (thd4ddBivpasisimibn Washimekéd Lip-Biradtmy oo v wioeM ed-$adithmdypgrodide solution
while sooliag, iaiig ausigsRONAnHESaNAIARAINAY i Brmalning sepclign mixture with water. I

was extracted with diethyl ether (2x) and was washed with saturated sodium chloride solution (1x),
30and the %@Wﬁé@ﬁﬁiﬁi@% 8 QHRRE BRIERMVer magnesium sulfate and filtered, and the solvent
was removed in vacuo. The crude title compound was obtained as a yellow oil which was then
chromatog%@%%@? I suction funnel filled with silica gel using dichloromethane and 10% methanol
as eluent. : 135 mmol, 53%) of tert-butyl 4-(4-ethylpiperazin-1-yl)piperidine-1-carboxylate
were obtai@gdl’-Q/Za0oH0y h68ORE-NAER20081062984i38:hdxdchdthiyliibpipesigdn-4-ylpiperazine
as chlgrid r ive gr remaved hy intraducing 409, (135 mmol) of tert-butyl
4-(4l§hylSﬁ’p@%ﬁﬁﬁﬁ%@é}%%&zég(ﬂﬁgx{/?é?&r!g?h&é?a&m% & B%IZ.T &0 200 ml of 5methanol and 1.8
1 of dichlorefrieiabid-Hrid addhdAosampefBB&IBICI solution in isopropanol. A suspension resulted,
and slight gas evolution was also observable. The reaction mixture was stirred at 40C (water bath
temperature) for one hour and then stirred at room temperature for 48 hours. For complete
deprotectiw%i%e 5-6M HCI solution in isopropanol were again added and the reaction mixture

waj 1OStilr(se;ﬂ’EIMQKByIT[h@rqlﬂﬁﬁfikﬁéﬂm@haqs-mﬁr@#lsﬂ[Ed-@%&%ﬁ??{gﬁ)@%@@@@@ﬂ ml of methangl
an ml of the 5-6M HCI salution,in isopropanol were again added, The reaction mixture was stirre
undei refl ?Wé’%ggéfﬁﬁﬁﬁé%ﬁi%hgg&%ﬁé@%%ﬁﬂméﬁnvwﬁ strong evolution of gas. A
mobile suspeiRBIBI et TesTilt2 dGinsbiwas patiked to room temperature. The precipitate was filtered off
with suction,an it thanol.and diethyl ether. r drying,_36 7 87%) of
1-ethy1-4-pﬁ%ﬁﬁrﬁ%&%@%ﬁ@%éﬁ%ﬁ é'sgciﬁ%&@ s?a%% Hgﬁﬁ%ﬁ%‘(ﬁ%&@%i\n Hz) [ppm] =
3.74 - 3.47 (@b, (11H)7 32 &1(d), 2H32 (& 1) 3700  BrO6 G5 2B+1)) 4 202 2%, 3 AR H2)82.384m, 2H, J =
13.6 Hz), 1. : =i = , s 3= 1 Preparati the racemic
compound%sﬁo%c ggg )Fcz)?rﬁﬁlzgz ﬁ}hée_'%%@rﬁgU#(?ﬁ%ﬁh%ﬁ%grﬁ&\#efe@ﬂ%%(%g@bﬁﬁigcg?sﬂ by
prepdPative-fiP{3t) for

EXAMPLE 14:
(£)-4-(1-Methylpiperidin-4-yl)piperazine-1-[5-chioro-1-(2,4-dimethoxyphenylsulfonyl)-3-

(2-ethoxy-5-methylpyridin-3-yi)-2-oxo-2,3-dihydro-1H-indoi-3-ylicarboxamide,

25  trifluoroacetic acid sait
ESI-MS [M+H"] = 727 (Cl isotope pattern)
"H-NMR ([ds}-DMSO, 500 MHz) §{ppm] = 9.64 (1H), 7.98 (1H), 7.93 (1H), 7.89 (1H),
7.74 (1H), 7.40 (2H), 7.32 (1H), 6.75 (1H), 6.70 (1H), 4.20 (2H), 3.88 (3H), 3.60 (2H),
3.48 (3H), 2.85-3.40 (9H), 2.80 (3H), 2.30 (2H), 2.17 (3H), 1.80 (2H), 1.15 (3H).

30
EXAMPLE 15:
{(£)-4-(1-Ethyipiperidin-4-yl)piperazine-1-[5-chloro-1 —(2,4-dEmethoxypheny[suifonyi)%-
(2-ethoxy-5-methylpyridin-3-yl}-2-oxo-2,3-dihydro-1H-indol-3-yllcarboxamide,




25example on a Prontosil Prep 2012, C18, 125x20 mm, 5 pm column with a mobile phase gradient
from 10% to 100% acetonitrile in water and 0.1% trifluoroacetic acid as modulator. The compounds |
then result as trifluoroacetic acid salt. ~ 11.1 Preparation of racem ¢ compounds of the formula | in
which X' is P 03021) EXAMPLE 1: ()4 (1
Methylpipe‘r%|n-4-yppipqé§aé29itn-1-[5-chIoro-l-(2,4-dim,gthoxyphenylsuIfonjﬁg‘zT!Em‘nosmsng
3-(2-ethoxypyridin-3-y1)-2-oxo-2,3-dihydro-1H-indol-3-yl]carboxamide WO
2009/0716\%%@%T/EP3008/§]66%34 39 1.13,5-Dichloro-3-(2-ethoxypyridin-3-y1)-1,3-dihydroindo1-2-one
4.4 ml (54. ! %’ﬁ%ef '&f?% &%Were added to a suspension of 13.3 g (43.6 mmol) of

5-chloro-3-EB B Xipyidin-34/1)c3bytnoxyp8rdihydroindol-2-one from example a.1 5 in 50 ml of
dichloromethane. After the reaction mixture had been cooled to 0C, 3.8 ml (52.3 mmol) of thionyl
chloride was added dropwise. The mixture was stirred at room temperature for one hour and then
poured intdEis&MPItdr 18fter stirring for 15 minutes, the organic phase was separated off. The aqueous

phasewas(@%aqatﬁnﬂeﬁgﬁﬁé&mﬁ%w}gaﬂ@k&ﬂ{@msfgl@msrom%z,%m%ﬁ%agggﬁﬁﬁgeg%ég as dried

over magnesium 10sulfate and filteréd, and the solvent was removed In va e title
compound &8 BhrarBelRRY Jdifodidh o whdiwa e tbibjetdnitisaarsiatidpurification in the
next stage irifidocARaine Zzighigro-3-(2-ethoxypyridin-3-y1)-1,3-dihydroindol-2-one 15104 ml (728
mmol) of a%@gmilou%a%rgon'a solution were added dropwise to a cooled solution of 47 g (145
mmol) of 3'5 e viRIRS KAYET dihydroindo1-2-one in 250 ml of dichloromethane
under a nitrogen atmosphere, and the reaction mixture was then stirred at room temperature

overq(;ght. %2 mg?gl‘;vxfg,ter and 250 ml of dichloromethane were added to the reaction mixture. After

stirring 20 ; ite solid was precipitated and filtered off and washed with water and
dichlorométhahét- B per@ziactnhpisiivineveitreblated! 226 ¢robthextiibergispbond a3-a white
solid. ESI- -4l = ol QRER : : ;
3-Amino-5'!%%({)%1}%-%Zﬁ?g?%ﬂégﬁgi@%theﬁylﬁ%%&l@%%tk@@%%gi\f’lmi-lg?ﬁ x :a[%;-d?hydroindol-Z-one
3.2 g (79 nfifibprefeeifiafthyalide (60% dispersion in mineral oil) were added in portions to a solution
of 20 g (66aBMAY it 3raminps5-ahlesershE2xathexypyridin-3-y1)- 301,3-dihydroindol1-2-one in 50 ml of
anhy%i ous dimethylformamide under a nitrogen atmosphere and while cooling in an ice bath. The
mixture was stirred at OC for 10 min and then 18.7 g (79 mmol) of 2,4-dimethoxybenzenesulfonyl
chloride wererdddid, Bhd the mixture was stirred at room temperature for 30 min. The reaction mixture

was poureg, into iceqyater and then extracted with ethy| acefate., The organic phase was WO
00007 LSPGO  F U L T F a2 e e L AT e e over
magnesiur?sstiaien ang Y isolventinmxe € apihatsd: THhndesidud] evdsoparified by chromatography on
silica gel (k%q_ﬂ/[g%%ﬁﬂ gafgi;d@,i%qgﬂg m)gradient from 2 to 25% dichloromethane in ethyl

acetate). 349 of the title’compound were obtained as a white
20 H-NMR ([de]-DMSO, 500 MHz) & [ppm] = 8.10 (1H), 7.85 (1H), 7.70 (1H), 7.60 (1H),

7.50 (1H), 7.40 (1H), 7.35 (1H), 6.95 (1H), 6.70 (1H), 6.65 (1H), 5.20 (1H), 3.85 (3H),
3.45 (3H), 3.20 (4H), 2.75 (2H), 2.35 (4H), 2.10 (4H), 1.80 (2H), 1.65 (2H), 1.35 (2H),
1.20 (3H), 1.05 (3H).

25 EXAMPLE 16
(t)-4-(1-Ethylpiperidin-4-ylipiperazine-1-[5-chloro-1-(2,4-dimethoxyphenylsulfonyl)-3-
(2-isopropoxypyridin-3-yi)-2-ox0-2,3-dihydro-1H-indol-3-yljcarboxamide
ESI-MS [M+H"] = 741 (Ct isotope pattern)

30 EXAMPLE 20:
(£)-4-(4-Methyipiperazin-1-yl)piperidine-1-[5-chloro-1-(2,4-dimethoxyphenyisulfonyi)-3-
(2-isopropoxypyridin-3-yl )—2—oxo—2,3—dihydro~1 H-indol-3-yljcarboxamide
ESI-MS [M+H"] = 727 (Cl isotope pattern)




5solid. ESI-MS [M+HI = 504 (Cl isotope pattern) 1.4 Phenyl
[5-chloro-1-(2,4-dimethoxyphenylsulfony1)-3-(2-ethoxypyridin-3-y1)-2-oxo0-2,3-
dihydro-1H-indol-3-ylJcarbamate 100.83 ml (6.6 mmol) of phenyl chloroformate was slowly added
dropwise t RR©R; d to 0C, of 2.57 g (5.1 mmol) of

91%?? in?ethoxyphenylsuIfonyl)-4%-(2-ethoxypyridin-SF;&S{[Eg?d‘?ﬁ)%%%%% -2-one in"" -
10 ml of dichloromethane and 4.1 ml of pyridine. The reaction mixture was then stirred at room
temperature overnight. The reaction mixture was diluted with dichloromethane and extracted with
water. The 150rganic phase was washed with water and saturated sodium chloride solution, dried over
magnesiuntEiiaite Brid concentrated under reduced pressure. The residue was dissolved in a little

dichloromethape, ¢ Ix times the. f diisppr; ther were added, The resulti recipitate
was fiItereét%?%aaéﬁqjﬁi%?ﬁ?ggp%%y%fﬁﬁﬁ g{ni?prﬂ%y%ﬁ%g%ééﬁgg %XSPWQ ¥|ﬁ§€:oc§% Wé%’gnd were
obtained a&asfRnerssligy POESHENS [retE-=08 RNET dtoioe atiearhotzBnide
4-(1-N@thy@p,qg@i%gﬁp}pﬁﬂ@%&gﬁg Q{@-r;?(z,4-dimethoxyphenylsuIfonyl)-3-
(2-ethoxypyridin-3-y1)-2-oxo-2,3-dihydro-1H-indol-3-yl]Jcarboxamide 25A mixture of 800 mg (1.28
mmol) of phenyl 5-chloro-1-(2,4-dimethoxyphenylsulfonyl)-
3-(2-ethoxypyridinedardlictroxeademididyaisolitrindahs isllearb amatenidy Moo 238-AyBe b of
1-(1-methylpipe{£d'5}-4-yl)piperazine and 5 ml of dried THF was stirred at room temperature for 24
hours. The reaction mixture was diluted with dichloromethane and washed with water and saturated
sodium chloride solution, and the 30organic phase was dried over magnesium sulfate and
conceptrateg ypgerreduced pressure. The residue was purified by chromatography on silica gel (12 g
Redisep cartridg€, mobile phase gradient from 2 to 12% methanol in dichloromethane). 790 mg of the
title compotifd! '6%{%T§WWHR@Mi‘&?@éﬁﬂ@ﬂbﬂ’%ﬁdﬂﬁ‘@ﬂs@%@&?pdt't'eM?“lH-NMR
([dd-DMSQ-5pRMEZ) alpam] Fr@h0ibkalid m8h (bhthefathEl lhaf 2 (D, iR iae G2 H), 6.65
(2H), 4.20 (2H), 3.85 (3H), 3.45 (3H), 3.20 (4H), 2.75 (2H), 2.35 (4H), 2.10 (4H), 1.80 (2H), 1.65 (2H),
1.35 (2H), 215 (3H). 5The compounds of the formula I in which X1 is NH according to examples 2 to
21 can be prepared by using the appropriate 3-hydroxyoxindoles of the formula IV, sulfonyl chlorides
of the for V, mipes. of the la. X in analogy to the process for preparing example 1. 10
e AeLES O R e o 2yt o
methoxyphenyI iKY 5=2r30usigro- 1H-indol-3-ylicarboxamide, trifluoroacetic acid salt ESI-MS
E?ﬂiﬂ IT/I6§1%I@! 62?13_@@@0!%4 O@ﬁéﬂ@ %Ml u&’rhé%at%—' wors slolwgf aﬁlded %r? wise to a solution,

-4-(1-Me iperidin-4-yQpiperazine-1-[1-phenylsulfony1-5-chloro-3-(2-
ethoxypyrid .%%.%ljﬁngéé&%%Mﬁqau&éé§9|%arad%a%ﬁw&é,vmffa&ﬁﬁ&at%Ma%am&.977409
20ESI-MSdMydrpindab2{SHaSatopexpatiseny EXANPhEAbyridine, and the reaction mixture

-4-()-Ethylpiperidin-4- ine-1-[5-chloro:1-(2.4-dimethoxy. Isulfo -
e o ) P 6 Rl 55 AT AN RO DRSO = 727 (i

isotope patishiyromethane and extracted with water. The organic phase was washed with water

and saturated sodium chloride solution, dried over magnesium suifate and
concentrated under reduced pressure. The residue was stirred with diethyl ether.
2.58 g of the title compound were obtained as a white solid.

25  ESI-MS [M+H'] = 545 (Cl isotope pattern).

22.2 5-Chloro-3-{2-ethoxypyridin-3-y1)-2-oxo-2,3-dinydro-1H-indol-3-y! 4-(1-
methylpiperidin-4-yl)piperazine-1-carboxylate
A mixture of 1.29 g (2.37 mmol) of phenyl 5-chloro-3-(2-ethoxypyridin-3-yi)-2-0x0-3-

30 phencxycarbonyloxy-2,3-dihydroindole-1-carboxylate, 1.73 g (8.46 mmol) of
1-(1-methylpiperidin-4-yl)piperazine and 10 ml of dry THF was stirred at room temperature
for 72 hours. The reaction mixture was diluted with dichloromethane and extracted with
water and saturated sodium chloride solution. The organic phase was dried over

magnesium sulfate and concentrated under reduced pressure. The residue was stirred



1H-NMR ([dd-DMSO, 500 MHz) [ppm] = 8.10 (1H), 7.85 (1H), 7.70 (1H), 7.55 (2H), 7.35 (2H), 6.95
(1H), 6.65 (2H), 4.20 (2H), 3.85 (3H), 3.45 (3H), 3.20 (4H), 2.85 (2H), 2.35 (4H), 2.30 (2H), 2.10 (1H),
1.80 (2H), 1.65 (2H), 1.35 (2H), 1.10 (3H), 0.95 (3H). 30 EXAMPLE 5:

(0-4-(4-Me i iR=l=yhpiperidine-145-chloro-1-(2,4-dimethoxyphenyi <
3-(2-ethox%%@%@%f§2-gxo-2,3-dihydro-lH-indokB-yIicarboxamide %ﬁwgﬁ?ﬁﬁﬁﬁ@?éiu isotope
pattern) 1H-NMR ([c161-DMSO, 500 MHz) S[pprn] = 8.10 (1H), 7.90 (1H), 7.70 (1H), 7.60 (1H), 7.55
(1), 735 (210,65 (1) 585,219, 420 281, 355 0H), 300 01,3 45 31) 2 65 (24, 240 (4
()-4-(4-1ViESiy B arain} £ ApipeTidseebsTetitoro-3-(2-ethoxypyridin-3-y1)-1-(2-
methoxyphenylsulfony1)-2-oxo-2,3-dihydro-1H-indol-3-ylicarboxamide, trifluoroacetic add salt ESI-MS
[M-1-1-1] = 683 (Cl isotope pattern) 10 EXAMPLE 7:
()-4-(4-Mel®/bpiperaidre-1-yDgigerieinextr{ BpHenidsulfcnizted: chyooidn(2-y!)-2-oxo-2,3-
ethoxgpyridin-3z)l.)-2~0%09:; i 1Hz =3-yvllee RW iy ic.acid salt 15ESI-MS
[M+H§I =653 (gfgﬂ??s%?t%oé? ﬁaﬁﬁ?g‘)ﬁ;ﬁs‘ﬁﬂg %‘:&N&ﬁa‘{ HEnORReHe:

()-4-(4-Ethylpip& st o256 BERdAL - 1-[5-chloro-1-(2,4-dimethoxyphenylsulfony1)-3-
(2-ethoxypy/fiding 36y 19-2roxt) 3f iy oytiHda dod-B-Acphexannide i26RBHNEM Hdddda a7 (C
isotope p 2 r (OFR) Hz) [ =.8.10 (1H), 7. 1H), 7.70,(1H), 7.60 (1H),
7.55 (1H)§$§§%ESI§§{.|§}§(@%%!§%O&ﬁ%g%%"}%ﬁ%%]‘%%o@ﬁ%‘ 'éog(ggé?‘g?széﬁijg‘% 2 (2H),
2.25-2.50 {tH¥al-85/(2H); natby(bEBiosA3H)irRsEXANMREEDOxyiate in 2 ml of anhydrous

()-4- Ethyloi N

methoy ey L o s 2 Yo e £y e THcrasceis Rl San Esrvs
M+ ] = GOTRERieD 5 55k 8] GO XAMPLENd Ghen 44 m (0.19 mma) of
(0-4-(4-Ethypigenaziaxdharipessinenid bidheny lsaHonyd R chiererd-(A:-@lRoNaY stirred at

'din3-y1)-2-0x0-2,3-dih drong-i d%léslz-%&carb amide, triflugroacetic acid salt. WO

2009107 14BBBCH AU HE ) TS (IR IR E67 (BrIro P phRarD EIRARRYRSL 1
()-[4,4]Bip'm&titliaylg:b@ﬂ@(cibhbm_zi%ﬁl-éﬁw,lgkd@mmm@e@dgwfpna@-&dgwmwmﬂi@a{uraéed

23yt 2 iR e el TR P SRl A PR R M) = 698 (C

()-11-Ethy¢{f@mqrﬁi@ﬂp§h§imysaidywaﬂwiﬁe(_zmf-dr@mr@mﬁahﬂs(ﬁfonms)u?-(ep 2012, C18,
10ethoxypysklipciat) 2 oI ALI IR0 o IEBMBRIGS FREME g+ H) = 726 (Cl isotope

pattern) EXAMPLE
(0-11-Methjiuaaaaaiipipedtingl1a3thierdle gorapaimetnexy sivayied tors )Rsegolid.

15ethoxyRygdinS -2 9074 S1dingdigpt Hindal3-yllicarboxamide
20 "H-NMR ([de}-DMSO, 500 MHz) & [ppm] = 9.60 (1H), 8.20 (1H), 8.15 (1H), 7.85 (1H),
7.80 (1H), 7.50 (1H), 7.20 (1H), 7.10 (1H), 6.70 (2H), 4.10 (2H), 3.85 (3H), 3.55 (3H),

2.90-3.50 (11H), 2.75 (3H), 2.15 (2H), 1.75 (2H), 1.00 (3H).

The compounds of the formula | in which X' is O, according to exampies 23 to 27, can

25 Dbe prepared using the appropriate 3-hydroxyoxindoles of the formula IV, sulfonyl
chlorides of the formula VIl and amines of the formula X in analogy to the process for
preparing example 22.

EXAMPLE 23:
30 5-Chioro-3-(2-ethoxypyridin-3-yl)-1-(2-methoxyphenylsulfonyl}-2-oxo-2,3-dihydro-1 H-

indol-3-yl (£)-4-(1-methylpiperidin-4-yl)piperazine-1-carboxylate, frifluoroacetic acid
salt
ESI-MS [M+H"] = 684 (Cl isotope pattern)



ESI-MS [M+H.] = 712 (Cl isotope pattern) 1H-NMR ([d5]-OMS, 500 MHz) g[ppm] = 8.10 (1H), 7.90
(1H), 7.70 (1H), 7.60 (1H), 7.55 (1H), 7.40 (1H), 7.35 (1H), 7.00 (1H), 6.65 (2H), 4.20 (2H), 3.90 (2H),
3.85 (3H), 3.45 (3H), 2.90 (2H), 2.55 (2H), 2.25 (3H), 2.05 (2H), 1.55 (4H), 1.25 (3H), 1.15 (3H),

200.95 (3
0-4-(1- Me}_gvﬁpend/bﬁ- %?plperazme 1-[5-chloro-}+(2,4- dlmethoxyphenyl TngﬁyﬂB&éOGBQM

(2-ethoxy-5-methylpyridin-3-y1)-2-oxo-2,3-dihydro-1H-indol-3-ylJcarboxamide, 25trifluoroacetic acid
salt ESI-MS [M+H] = 727 (Cl isotope pattern) 1H-NMR ([d6]-DMSO, 500 MHz) [ppm] = 9.64 (1H), 7.98
(1H), 7.93 (1H), 7.89 (1H), 7.74 (1H), 7.40 (2H), 7.32 (1H), 6.75 (1H), 6.70 (1H), 4.20 (2H), 3.88 (3H),
3.60 (2H), BXSMBHE 2485-3.40 (9H), 2.80 (3H), 2.30 (2H) 2.17 (3H), 1.80 (2H), 1.15 (3H). 30

EXAMPLE 1 Eth ridin-4; erazm [5 chloro- 4-dimethoxyphenylsulfonyl)-3-
(2- ethoxy Ehéh Aypyﬁ #Pééo%? o%g%/%’%cg ﬁ%¥o r¥ 0 %Xyl]J%g QWQW d "'&gﬁg"gyf

2009/07 1689 T HERLHOBIB66ID84- M)\ptpﬁmoae‘eﬂ:eraowm%i ES&@A&WM%]@SMl (Cl isotope
pattern) E -

5()-4- (E}l) Mﬁ)y/llgllpera%ﬁ] 1- y6053| erl Pr;[gp& attﬁlropo 1-(2,4-dimethoxyphenylsulfony1)-3-
(2-ethoxy-5-methylpyridin-3-y1)-2-oxo-2,3-dihydro-1H-indol-3-yl]carboxamide, trifluoroacetic acid salt
ESI-MS [MtklA mPi2Z 61 isotope pattern) 10 EXAMPLE 17:

()-4-(4-Eth‘r¥>lpl erazin- 1% piperidine-145-chloro-1- %2 4- dlmethoxéé)henylsulfonyl) -3-

(2-ethoxy-S PRVt BNa N xRE S dsioars- ﬁHE‘)‘P’Q/-@/Y}' eI Qi BsHbAERic acid salt
ESI-MS [M#tWhaol 41{ChisptapeqniterpybsiEXAMEbEidBie-1-carboxylate, trifluoroacetic acid
()-4-%Met§1 lpiperidin-4-yl)piperazine-l-[5-chIoro-l-(2,4-dimethoxyphenylsuIfonyl)-3-
(2-isopropoxypyridin-3-y1)-2-oxo-2,3-dihydro-1H-indo1-3-yllcarboxamide ESI-MS [M+W] = 727 (ClI
isotope paft&iR)ISOMHRIVRT([61E]BMEE: 580MMZ) [ppm] = 8.10 (1H), 7.85 (1H), 7.70 (1H), 7.60
(1H), 7.50 (1H), 7.40 (1H), 7.35 (1H), 6.95 (1H), 6.70 (1H), 6.65 (1H), 5.20 (1H), 3.85 (3H), 3.45 (3H),
3.20 (4H), 2.75 (2H), 2.35 (4H), 2.10 (4H), 1.80 (2H), 1.65 (2H), 1.35 (2H), 1,20 (3H), 1.05 (3H). 25
EXAMPLEEI:Q’ﬂ\é_ﬁhé(ﬁthylplpendm 4-yOpiperazine-1-[5-chloro-1-(2,4-dimethoxyphenylsulfony1)-3-
(2-isopropexypisein-goyeihéxxpridin-siDy QL Hdngah SndicatbsaindRoxo-2, 3-dihydro-1 H-

15 indol-3-yl (£)}-4-(4-methyipiperazin-1-yl)piperidine-1-carboxylate, trifluoroacetic acid

salt
ESI-MS [M+H"] = 684 (Cl isotope pattern)

EXAMPLE 27:

20 1-Phenylsulfonyl-5-chloro-3-(2-ethoxypyridin-3-yl}-2-oxo0-2,3-dihydro-1H-indol-3-yl
(+)-4-(4-methyipiperazin-1-yl)piperidine-1-carboxylate, trifluoroacetic acid salt
ESI-MS [M+H"] = 654 (Cl isotope pattern)

1.3 Preparation of racemic compounds of the formula 1 in which X" is CH, (examples 28
25 to 33)

EXAMPLE 28;

(£)-5-Chloro-1-(2,4-dimethoxyphenylsulfonyl)-3-(2-ethoxypyridin-3-yl)-3-{2-[4-(1-

methylpiperidin-4-yl)piperazin-1-yi]-2-oxoethyl}-1,3-dihydroindol-2-one, triflucroacetic
30 - acid salt

28.1 Dimethyl 2-[5-chlore-3-(2-ethoxypyridin-3-yi)-2-oxo-2,3-dihydro-TH-indol-3-yl]-
malonate

11.2 mi (98 mmol) of dimethyl malonate were slowly added dropwise to a suspension



ES1-MS [M+1-11 = 741 (Cl isotope pattern) 30 EXAMPLE 20: ()-4-(4-Methylpiperazin-l-yOpiperid
ne-145-chloro-1-(2,4-dimethoxyphenylsulfonyl)-3-
(2-isopropoxypyridin-3-y1)-2-oxo-2,3-dihydro-1H-indol-3-ylicarboxamide ESI-MS [M4-Hi = 727 (Cl
isotope patfgen) e ivibdds 21: (-4 (4-Ethylpiperazin-1-y|)piperidine-1ds§%shyg &Dglélﬁgg 4
methoxyphenylsulfony1)-3- (2-isopropoxypyridin-3-yl)-2-oxo-2,3-dihydro-1H-indo1-3-y car%oxamide
5ESI-MS [M+Hj = 741 (Cl isotope pattern) 11.2 Preparation of racemic compounds of the formula I, in

which X1 is 0 (examples 2 Y EXAMPLE 22: 5-Chloro-1-(2,4-d imethoxyphenylsu
fony1)-3-CERO G ainCa-y o7 005 A% R HTT GRS, 0 Goperaion et o)
()-4-(1-methylpiperididdmatnipenazimé e - cadte inietdrfwaroheetisiacid satbdF2Rh Rhenyk

S chioro-3:2 sihoramuid B0 %%/;%fs) ngg&%’zéﬁ@géﬂdde-lﬁ?gow'ate 2.6 ml
(21 mmol) of phenyl ch o'r%]fjorm te wgfe 's?g %}%ddecj dgropWise 0 A soltition, cooléd to 0C,%of 3.00 g

(9.8 mmol)! ot-9iarspidof L ethe iy riciaaola 1-3-adesgdeBindieydeomdo theneifton weample a.1
in 10 &l ofpyriding ra61d 1B FRASHLR MP4HIEZOWaS/SHIEH A AURHSMPREL IR QYE IR I he

reaction mixture was diluted with dichloromethane and extracted with water. The organic phase was

washed withiite PaNFEHoraing  E80f WReOHEE: SoI6tIR ettt sertgissiant s0rate and

concentrateglieade preficRd Pertsidied The WsiklbomamsHE et aith syl efanie 58g.0f the title
compound were o ta@t}a{%ﬁas white, solid. 25 SIéJI\I/IS [M+H+1= 545 (Cl isptope pattern). 22.2
idin

5-Chloro-3*&2tAdRy V316 ABCSR S A RGIEM FRIRHER $9)¥ion and dried over
methylpipendimdsilipipefazinent- tdar bokydatersmiduresof ih. 2909 213 muwid) cofpbeny!
5-chlgro-3-(2- ridin-3: -0X 073 h onvyloxy-2.3-dihydroindole-1-carboxylate,
1.73@(9.4{% n&r%%c%? %%é{lf( an?@%t%ﬁﬁ%ﬁ%ﬁﬁﬁ @Sﬁ%ﬁ%ﬁr@g r%do %rﬁ of 8%p?ﬁ%gv\\7ae§%tirred at room
‘temperatuf®fengg avarsetitniseaetion mixture was diluted with dichlorornethane and extracted with

water and saiuggethisedium eblarideseldign«dhe organic phase was dried over magnesium sulfate
and concentrated under reduced pressure. The residue was stirred with diethyl ether. 963 mg of the

titte compound were obtained as a white solid. ESI-MS [M+H] = 514 (Cl isotope pattern). 22.3
5-Chloro-L2¢2:4+aimetheeprerntsubieny B 28t pysidin-3iwdrd - Gnd 33-yljacetate

5dihydro-1H-indo1-3-y14-(1-methylpiperidin-4-yl)piperazine-1-carboxylate, trifluoroacetic acid salt 7.5
g (19 BT St e T R B T MG 1 e 4 2 AGA 15 oo of 50 g
(0.16 mmdBiob mmoi) of dimethyi 2-{5-chioro-3-(2-ethoxypyridin-3-yl}-2-0x0-2, 3-dihydro-1H-
5-chloro-3-(2-ethc 1din-3-v1)-2-0x0:2,3-dih -indo1-3-y14-(1-methylpiperidin-4-yl)piperazine-
1-carboxylétge0?rt? %}Qﬁ%@ g%yﬁ%u@lggd‘ltrﬁaeﬁ%l oﬁ%&rﬁ%%unrgg\r’gas r%ttgr%%lgeﬁttaétérﬁﬁphere and while
cooling in EAneerslate. FPhenaikaie Wi Birted A0 fordd imimisndalibiMayarp¢Oiagmanial) of

2,4-dimethgxybsiizfiie sithiomd cilaiideesadert pnd S BISHER YRS SIVERY 3h1RoM fgmperature

for a further 30 min. The reaction mixture was poured into ice-water and then extracted with ethyl

acetdte. TRONESH CBIRAE RIZSSVASRAPNIB Kiiliruteigr and saturated sodium chloride

solution and dried over magnesium sulfate, and the solvent was removed in vacuo.
The yellowish solid resulting therefrom (8.41 g of mixture of diastereomers) was dried
in a vacuum drying oven at 40°C.
Decarboxylation: The hydrolysis product (8.41 g) obtained above was heaied in a one-
25  necked flask under a blanket of nitrogen to 150°C. After evolution of CO- ceased, the
reaction mixture was allowed to cool to room temperature and the residue was stirred
with methanol. Crystals formed and were stored in a refrigerator overnight. 5.25 g of
the title compound were obtained as a yellowish solid.
ESI-MS [M+H"] = 361 (Cl isotope pattern).
30
28.3 [5-Chioro-3-(2-ethoxypyridin-3-yi)-2-oxo-2,3-dihydro-1H-indol-3-yllacetic acid
20 ml of water and 10_m§ of 2N sodium hydroxide solution were added to a solution of
1.96 g (5.43 mmol} of methyl [5-chioro-3-(2-ethoxypyridin-3-yi}-2-oxo-2,3-dihydro-1H-



15sodium chloride solution and dried over magnesium sulfate, and the solvent was evaporated. The
residue was purified by preparative HPLC (Prontosil Prep 2012, C18, 125x20 mm, 5 pm, gradient from
10% to 100% acetonitrile in water, 0.1% trifluoroacetic add). 78 mg of the title compound were

~ obtained v&@i %WI%S SI-MS [M+H+] = 714 (Cl isotope pattern) 20_]. % %gm formula
I in which X %ls ,bécifbr |ﬁ% to examples 23 to 27,4<§1n 25 be prepared Béﬁé&%@% 0 ga .

3-hydroxyoxindoles of the formula 1V, sulfonyl chlorides of the formula VIl and amines of the formula X
in analogy to the process for pre@aring example 22. EXAMPLE 23:

305-Chlord* 892 efdssaVFidh-3% 111902 §HERky pRe nRgGHsRy 128U 01 8- gl o at Hoom
indo1-3-yl(ednidrmetbyipipwidnd-yOriparazine iacarkorptaie tifluoiosesticaeid sallilSiivS [M+H+]
= 684 (Cl isoto attern) EX LE 24: L .

- phenuis R e ST Glieanicatng 0 g g ARG nERg Epipue wes
()-4-(1-methlimiperitirtolug)piped zive il evarmmeigatés thfjnesmacetic theidesaduBERIsMSIMirHL = 654 (Cl
isotope p n : . '

o DV I PR 5.7 of gjude product were-onfaiged ang were emploved oo o
4 (4 methytiperhFinthey opifeatpndr thafsosyates trifluoroacetic acid 10salt ESI-MS [M+H1 = 714 (Cl

isotope paieIEXNMPLE £62 (C1 isotope pattern?{ _
5-Chloro-3-(2-ethoxypyridin-3-y1)-1-(2-methoxyphenylsulfony1)-2-oxo-2,3-dihydro-1H-

15indo1-3-y1()-4-(4-methylpiperazin-1-yOpiperidine-1-carboxylate, trifluoroacetic acid salt ES!-MS
[ZI\C/I)Jer] = 6%&.@? M@@f@(@@ﬁf@%lﬁ#@ _|)-§-{21-)[42-(1 —me;hé/l pc)ii;r)]et;ijdin-ldrl:lyl_)pci{ptlargzitIA -yi-
-Phenylsulfony1-5-chloro-3-(2- xypyridin-3-y1)-2-ox0-2,3-dihydro-1H-indol-3-y
_.()-4-ﬁjme%ﬁ?}fﬁﬁ&ﬁ%ﬁ-%@B}Sﬁ%ggﬂgeﬂr’egﬁlggrboxylate, trifluoroacetic acid salt ESI-MS [M+H] = 654 (ClI
isotope pat@&Fmg (1.14.RPrgpafdtioydod xgvemisttarroamd 2 T8 the {ormuiatisnvdiich X1 is CH2
(examples 28,2 P 8 _ o
05 Cho g e R enyisamboiige iyckariiare wers pged to
methylpipéﬁwﬁw-yb6i§@r@lﬂh£€l—%@@@xﬁ’eﬂﬁmwm)®®m)'idvt)*'rﬁdax:}ﬁ-,@ﬂ@tjmmdrﬂdodtibiﬂ()acid salt
28.1 Dimeigh2HaNarerd R eTHEHIHINL 0 2o Hbghfet palgpate 11.2

ml (98 mmol) of dimeth}ll malonate were slowly added dropwise to a suspension,
15 {(1.51 mmol) of 1-{1-methyipiperidin-4-yi)piperazine and 1.00 mi (7.41 mmol) of

triethylamine were added. The reaction mixture was stirred at room temperature
overnight. The reaction mixture was mixed with water and extracted with ethyl acetate
several times. The combined organic phase was extracted with water and saturated
sodium chloride solution and dried over magnesium sulfate, and the solvent was

20  concentrated in vacuo. The residue was purified by chromatography on silica gel (12 g
Redisep cariridge, mobile phase gradient from 10 to 70% methanol in
dichloromethane). 311 mg of the titte compound were obtained as a white foam.
ESI-MS [M+H"] = 512 (Cl isotope pattern).

25 285 5-Chioro-1-(2,4-dimethoxyphenyisulfonyl)-3-(2-ethoxypyridin-3-yi)-3-{2-[4-(1-
methylpiperidin-4-yl)piperazin-1-yi]-2-oxoethyi}-1,3-dihydroindol-2-one,
trifluoroacetic acid salt

6.6 mg (0.16 mmol) of sodium hydride {60% dispersion in mineral oil} were added fo a
solution of 70 mg (0.14 mmol) of 5-chioro-3-(2-ethoxypyridin-3-yi)-3-{2-[4-(1-

30 methyipiperidin-4-yl)piperazin-1-yl]-2-oxoethyl}-1,3-dihydroindol-2-one in 2 ml of

dimethylformamide under a nitrogen atmosphere and while cooling in an ice bath. The
reaction mixture was stirred at 0°C for 10 min and then 39 mg (0.16 mmol) of

2,4-dimethoxybenzenesulfonyl chloride were added, and the mixture was stirred at



WO 2009/071689PCT/EP2008/066934 48 cooled to 10C, of 3.56 g (89 mmol) of sodium hydride (60%
dispersion in mineral oil) in 150 ml of dimethylformamide, and the mixture was then stirred at room
temperature for 30 minutes. Subsequently, 9.6 g (30 mmol) of 3,5-dichloro-3-(2-ethoxypyridin-3-y1)-
1,3-dihydr%6%g§m§,{g§@ example 1.1 were added in portions, and t i Kred at
room temperature for 15 min. To work up the reactign it was stirred into%%lgy%mgi, a%%agﬁ
dichloromethane was added. The phases were separated, and the aqueous phase was extracted with
dichloromethane. The combined organic phase was washed with water and saturated sodium chloride
Solution A TRABUBI ARG e CHLAE, BAG e S Eh VAR A CaL AL 1850 was
10recrystatizieacfrshwiichiond avettatn el pe rntarsei© Bk geof Hrentitkhed mjib watliveerd ebthined as a
yellowish sglid. .ESI-MS IM+H] 5 i t 8 thyl

-chioro- o e B 2 e T S A4 A Sel4e2 468, SYEREESh miof 20
sodium hydfexigeidorias werdesdeedreparsbvetidh ot -0y Benmenoidifethyl

2-15-agl0ra (2R Bisardhc rgnord R fivuio: LEAdadnE Mypalgnaia dp 9 mi of ethanol, and
the mixture was stirred at room temperature for one hour. The mixture was poured into ice-cold 1N
hydrochloritTRstrassiCivtngt a m thietingi kil e araRekd avese ithidechisrermbitapelideveral times. The

20 combined RFganig-nirasewasgyashedathumter and saturated sodium chloride solution and dried
over magngsium sulfate, and the solvent was removed in vacuo. The yellowish solid resulting

therefrom (BNMFOflfaldYS Br Al fiFbamdpe W s @ h i id Qi dnyid§ Ridh &doGH),
Decarboxyjation: fihe hydrolysis. produst (3e61 s pliaipest aboves was)hsaigsding pae-(3hnecked flask

under a blanket of nitrogen to 1§OC. After evgﬁution fégoz ceased, the reaction mixture was allowed
to codPto room @Fﬂp@r PePArd the el Was <t Witﬁ%@ﬁ?aﬂcﬁpé?’wtals formed and were

stored in a refrigerator overnight. 5.25 g of the title compound were obtained as a yellowish solid.

ESI-MS [M+1-11 = 361 (Cl isptope pattern). 30 28.3 . ..., -

5-Chioro-3 15 TSI B B DR Sy chois B P SRAC B BETA'SB 4 6t Fater and 10
ml of 2N sodiube hydpexitblsohgtide wersadaiedstofarsbhitiondefslodthg {&#BmioEraf methyl
[5-chloro-3:(2- ridin: - - ro-1H- 7 T/EP2008/066934 49
indol-3-yl]%@%’?e%1¥% ﬁﬁ%ﬁghﬁ%@ﬁ rg?i@[{l%réj rr%%?&?@%vi%t%&ﬁ%ﬁ% tée%rhperature for 18
hourd3The mixture was worked up by adjusting to pH 5 with 1N hydrochloric acid and then
concentratingjfug,'ptagy evaporator. The residue was taken up in toluene and again evaporated to
dryness, and the residue was dried in a Svacuum drying oven. 3.75 g of crude product were obtained
and were émpldyeeryRHERD furtteYariitafononyme daxe - Wagel Eé i s eirvinperslin-fel isotope
pattern). yi)Z@tarahlape-Bd2ethoxyRy G is-t24de krmeshyiRiparidiAApiperazin-1-ylp
102-oxoethy11-1.3-dihydroindol-2-one 195 mg (1.44 mmol) of 1-hydroxybenzotriazole and 276 mg
(1.44 mmo%)%TW(%%étﬁ)ﬁgH%%B%Wt Yicarbodiimide hydrochloride were added to a solution
of 1.00 g of [5-chloro-3-(2-ethoxypyridin-3-y1)-2-oxo-2,3-dihydro-1H-indo1-3- yljacetic acid in 10 ml of
dimethylfoggg\%i‘g&agg, after stirring for 15 minutes, 277 mg

{£)}-5-Chloro-1-(2,4-dimethoxyphenylsulionyi)-3-(2-ethoxypyridin-3-yl)-3-{2-[4-(4-
methylpiperazin-1-yl)piperidin-1-yl]-2-oxoethyl}-1,3-dihydroindol-2-one, triflucroacetic
acid sait

25  ESI-MS [M+H'] = 712 (Cl isotope pattern)

EXAMPLE 31:
(#£)-1-Phenylsulfonyl-5-chioro-3-(2-ethoxypyridin-3-yl)-3-{2-[4-(4-methyipiperazin-1-

yl)piperidin-1-vii-2-oxocethyl}-1,3-dihydroindol-2-one, trifluorcacetic acid salt
30 ESIMS [M+H"] = 652 (Cl isotope pattern)



15(1.51 mmol) of 1-(1-methylpiperidin-4-yl)piperazine and 1.00 ml (7.41 mmol) of triethylamine were
added. The reaction mixture was stirred at room temperature overnight. The reaction mixture was
~ mixed with water and extracted with ethyl acetate several times. The combined organic phase was
extracted wi urated sodium chloride solution and dried o ' e, and
the solven\ygvba)is\% ggégé?ﬁ?:iﬁ%ted in vacua. The resigl.ile was purified by cﬁ%ﬂgg)%ﬁgg@@#gica gel
(12 g Redisep cartridge, mobile phase gradient from 10 to 70% methanol in dichloromethane). 311 mg
of the title ere obtained as a white foam. ESI-MS [M+H+] = 512 (Cl isotope pattern).
2528.5 5-%imethoxyphenylsuIfonyl)-3-(2-ethoxypyridin-3-y1)-3-{2-[4-0-
methylpipefoia-Shipripti@zndimet hdoxoetiid)iiodytilty draitdolydyoies-Bifl@gadeticacid salt 6.6 mg
%gl)mOTg%ﬁﬁ@%%ﬁ?ﬁ%@%g'_:jﬁﬁg?_'?%?:[g?@}f‘ﬁEﬁ'd?fq'?ovrvoe;Fu%&‘?éi%ﬂetf’rﬁfﬁ%'r%%%%t?é 70mg (0.14
30methylphsdigit4-yOpiperazin-1-y1]-2-oxoethy11-1,3-dihydroindo1-2-one in 2 ml of
dimet@ylfog@@_rmgewmge]r@%q@@%gﬁ%&gw%ﬁ] nd while cooling in an ice bath. The reaction mixture
was stirred at OC for 10 min and then 39 mg (0.16 mmol) of 2,4-dimethoxybenzenesulfonyl chloride
were added, and the mixture was stirred at WO 2009/071689PCT/EP2008/066934 50 room
temperaturedan39 mer-The reaction mixture was poured into ice-water and then extracted with ethyl
acetate. Tr?fg orr%aniﬁé(%réﬂ?e was washed with saturated sodium chloride solution and dried over
magnesiurisi REYolaHEiad uasraRy e rddidué Wad pitrlep eipprearative HPLC
(Prontosil Riefp20did; 04/8; 552529 ha3-Gibyar gradiepidirent ¥ Qtr s diR%ceetpnitrile in water, 0.1%

triflugroaceti, : ﬂ mg(%ftgl itle compound were obtained as a white solid. 10 The compounds of
the fgﬁnulgﬁrﬁv (“:ﬁ%é 15 Iq fgé?grgﬁleg%%{eé@%ples 29 to 33, can be prepared using the
appropriate sulfonyl chlorides of the formula VIl and amines of the formula X in analogy to the process

for preparipg exam@ga@%iéﬁ BFAMBhiraf Rompounds o{t eformulal .
()-1-Phenylsulfony1-5-chloro-3-(2-ethoxypyridin-3-y1)-3-{2 Z1-methylplper|d|n-4-

yl)piperaziReE§TILcoR0AHP I3 -2l HaiffiateindsambsriestinedionesaraE P L arERAS PN aH+] = 652

(01 isotope eatiestiye OHrE AR 30:
()-5-Chloro-1-(2,4-dimethoxyphenylsulfony1)-3-(2-ethoxypyridin-3-y1)-3-{244-(4-
meth{ipiperazin-1-y1)piperidin-1-y1]-2-oxoethy1}-1,3-dihydroindol-2-one, trifluoroacetic acid salt
25ES|-MSHNAMA =712 464 isstob pattesn) EXAMPLE 31.:

()-1-Phenysulfonyl1-5-chloro-3-(2-ethoxypyridin-3-y1)-3-{244-(4-methylpiperazin-1-

yOpiperid%r%af@?I%%-%(%ol Ey T—f%—%i%y rc%}r/?c@(—;a‘-%%lré,'?ri EY&%‘BS&%“%%%%@%E@r-(@lé'[lvlm] = 652

(Cl isotopelipzetbaryphenyisulfonyi)-3-(2-ethoxypyridin-3-yl)-2-ox0-2, 3-dihydro-1H-indol-3-
yllcarboxamide

20
100 mg of racemic 4-(1-methylpiperidin-4-yi)piperazine-1-{5-chloro-1-(2,4~
dimethoxyphenylsulfonyl)-3-(2-ethoxypyridin-3-yi)-2-oxo-2, 3-dihydro-1H-indol-3-
yllcarboxamide from exampie 1 were resolved on a chiral preparative column
(Chiralcell OD, flow rate 55 ml/min) with n-heptane/ethanol (7:3) as eluent. Yield:
25 33 mg of the levorotatory enantiomer {(exampie 1A) and 27 mg of the dextrorotatory

enantiomer (example 1B).

EXAMPLE 1A:
(-)-4-(1-Methylpiperidin-4-yl)piperazine-1-[5-chlore-1-(2,4-dimethoxyphenyisulfonyl)-3-
30 (2-ethoxypyridin-3-yl}-2-oxo-2,3-dihydro-1H-indol-3-ylJcarboxamide

ESI-MS [M+H"] = 713 (Cl isotope pattern)
"H-NMR ([de}-DMSO, 500 MHz) & [ppm] = 8.10 (1H), 7.85 (1H), 7.70 (1H), 7.55 (2H),



EXAMPLE 32: ()-5-Chloro-1-(2,4-dimethoxyphenylsulfony1)-3-(2-ethoxypyridin-3-y1)-3-{2-14-(4-
ethylpiperazin-1-yl)piperidin-1-y1]-2-oxoethy1}-1,3-dihydroindol-2-one, trifluoroacetic acid salt
5ES!-MS [M+H] = 726 (Cl isotope pattern) EXAMPLE 33:

()-1-Phenylsif - % -3-(2-ethoxypyridin-3-y1)-3-{2-[4-(4-ethylpi in-1-
yI)piperidiﬁ%??—%%@oe g;%)l-l,s-dihydroindobz-on% trifluoroacetic acic?*;%afﬁ%égﬁlﬁ%@ﬁ\m] - 666
(Clisotope pattern) 111.Preparation of the chiral compounds of the formula! Racemic.compounds of
the formula 1 can be resolved for example by separation on a gregarative chiral column. 15 EXAMPLE
1A and EXAVHEEN 6 RAdeth S re AT oA 2D, 366 (31), 3.45 (3H), 3.20 (3H. 2.75 (2,
(-4-(1-methgpigetidin4-yiiparagitm-H1458hlary 11 (3542 H), 1.15 (3H).

dimethoxy E Isulfo -3-(2-ethoxypyridin-3-y1)-2-oxo-2,3-dihydro-IH-indol-3- yljcarboxamide 20
100 mg ofEI Ze%@"?%@#pﬁgﬁﬁﬁﬁ”ﬂ.dﬁé%%‘?féhaﬁ'ﬂrﬁ%)&fzr74 N
dimethoxypl€nysuloryd )t 3 Rethoxypyridin-3-y1)-2-oxo-2,3-dihydro-1H-indol-3- yljcarboxamide from
example 1 were resolved on a chiral preparative column (Chiralcell OD, flow rate 55 ml/min) with
n-heptane/ethanol (7:3) as eluent. Yield: 2533 mg of the levorotatory enantiomer (example 1A) and 27
mg of the gextrgratatop: enantiomer (example 1B). EXAMPLE 1A:

R T

T G 0L SIS OAAT G 500 2, 245 )

. ) i , L0 (¢ , , 1. , 4. , 1. . iraice
AL B

OD 0.46 cm X eptane 7.4 min [a120D = -16 (c 0.1, CHCI3) 5 EXAMPLE
1B: (49-4-(HNAR Ko RMS -y BN PEHZINERIBIch bt 1 4B 4 -EBRetHoxypRE IS mELI2BY,

e A S S S e Wb s L o
7.35 (2H), %35\ ¢Hr) 26| B54EH)! -@Q@@Hj,@é@'t&%ﬁé@@ﬂ)ﬁ@.@(bi‘(m), 2.75 (2H), 2.35 (4H),
2.10(4H), L80d20hirkiee Bk kderkedsleds f3hdbtane/ethanol 7:3) Ry = 20.0 min

[a]*°s = +12 (c 0.1, CHCl3)
15
The racemates of EXAMPLES 4, 5 and 8 can be resolved in an analogous manner to

obtain the corresponding enantiomers.

EXAMPLE 4B:
20 (+)4-(1-Ethylpiperidin-4-yl)piperazine-1-[5-chloro-1-(2,4-dimethoxyphenyisulfonyl}-3-

(2-ethoxypyridin-3-yl)-2-0x0-2,3-dihydro-1H-indol-3-yl]carboxamide

ESI-MS [M+H™] = 727 (Cl isotope pattern)

"H-NMR ([ds}-DMSO, 500 MHz) &[ppm] = 8.10 (1H), 7.85 (1H), 7.70 {1H}, 7.55 (2H),

7.35 (2H), 6.95 (1H), 6.65 (2H), 4.20 (2H), 3.85 (3H), 3.45 (3H), 3.20 (4H), 2.85 (2H),
25 2.35 (4H), 2.30 {2H), 2.10 {1H), 1.80 (2H), 1.65 (2H), 1.35 (2H), 1.10 {(3H)}, 0.95 (3H).

HPLC (Chiralcel OD 0.46 cm x 25 cm; n-heptane/ethanct 7:3) Ry = 17.9 min

[0 = +12 {c 0.1, CHCly)

EXAMPLE BA.:
30 (-)-4-(4-Methylpiperazin-1-yi)piperidine-1-[5-chloro-1-{2,4-dimethoxyphenylsulfonyt)-3-

(2-ethoxypyridin-3-yl}-2-oxo-2,3~dihydro~1H-indol-3-yi]carboxamide
ESI-MS [M+H"] = 713 (Cl isotope pattern)
'H-NMR ([dg]-DMSQ, 500 MHz) &[ppm] = 8.10 {1 M), 7.90 (1H), 7.70 (1H), 7.60 (1H),



HPLC (Chiralcel OD 0.46 cm x 25 cm; n-heptane/ethanol 7:3) Rf = 20.0 min = +12 (c 0.1, CHCI3) 15
The racemates of EXAMPLES 4, 5 and 8 can be resolved in an analogous manner to obtain the
corresponding enantlomers EXAMPLE 4B:

20(+)-4-(1 deyl)piperazine-145-chloro-1-(2,4- dlmethoxyp W %ﬁg;

(2- ethoxyp‘&r%%-gg -o% 2,3-dihydro-1H-indol-3;yl]carboxamide ESI- + +§f@ ?’CI isotope
pattern) 1H-NMR ([dd-DMSO, 500 MHz) S[ppml = 8 10 (1H), 7.85 (1H), 7.70 (1H), 7.55 (2H), 7.35
(2H), 6.95 (1H) 5 (2H§ 4.20 2H 3. 85% R% ((%@43 .20 %4H 2.85 (2 252.35 (4H), 2.30
(241, 2 10 (S0, TR0/ (B020168 (5141118 ToHarh: ArEala) b, 4 Ll B (G B0 46 om x
25 cm; n-hep@ietiato(4t3) R6- zum,saznm BH12 @OQZHI:HI@BD%D}(AMPLE 5A:

30(-)-4-(4 zi ridine;145-chl ro é[sulfonyl) -3-

(2- ethoxyp%l? -@-yﬁ? Pédg? ﬁyd?< 21? mdc;?l1 c%%g r?—|] 713 (Cl isotope
pattern) 11e/AYMR (faHRMBACS90 MHZ) [ppm] = 8.10 (1H), 7.90 (1H) 7 70 (1H), 7.60 (1H), 7.55
(1H), 7.35 (2H), 6.95 (1H), 6.65 (2H), 4.25 (2H), 3.85 (3H), 3.80 (2H), 3.45 (3H), 2.65 (2H), 2.40 (4H),

2.30 (4H), 2.15 (3H), 1.60 (2H), 1.15 (5H). HPLC (Chiralcel OD 0.46 cm X 25 cm; n-heptane/ethanol
7:3) Rf = T&@(RIWFL(EZSE) -14 (c 0. 1 CHCI3) 5 EXAMPLE 58

Eg)el':h((;lxypgr51 g’ r? % 8% §P &S Of |car80x %?dﬁ%ﬁﬁ@ﬁ Rﬁﬁ%@?ﬂ“?@ isotope

pattern) 1@2@ermﬁm@m&%@m&nﬁ@@r@pwﬁ®m yiledrtmgentids), 7.70 (1H), 7.60 (1H), 7.55
(1H), 7.35421H)16. ﬁwjkg%: 665 L (qr—geéé.);dggfg -85 (3H), 3.80 (2H), 3.45 (3H), 2.65 (2H), 2.40 (4H),

2.30 (4H), 2 15 (3H), 1 2H), 1.15 (5H). HPLC (Chlralcel OD 0.46 cm x 25 cm; n-heptane/ethanol
7:3) ¥ = THIIMR [E]ddTEMSOg %8@)%@%@)@5:@0&1\&%]5 8BY (Hhiy (470 (1H) ,7.60 (1H),

Ethylpiperazis- élrﬁplp%rfgd@mlé@@fem? 565 @mm@tf@&nljl%n%leﬁ‘ﬂwéké iZH ), 3.45 3H2
(2- ethoxypﬁlrldln -3-y0-2-0x0-2,3-dihydro-1H-indol-3- yIIcarboxamlde ESI-MS [M+H] = Cl isotope
pattern) 65 (2H), 2.40 (4H), 2.30 EQLH) 2.15 (3H), 1760 (2H), 1.15 (5H).
HPLC (Chiralcel OD 0.46 cm x 25 cm; n-heptane/ethanol 7:3) Ry = 12.2 min
(o]’ = +9 (c 0.1, CHCI,)
15

EXAMPLE 8B:
(+)-4-(4-Ethylpiperazin-1-yhpiperidine-1-{5-chloro-1-(2 ,4-dimethoxyphenyisulfonyl}-3-

(2-ethoxypyridin-3-yi)-2-oxo-2,3-dihydro-1H-indoil-3-yl]carboxamide
ESI-MS [M+H"] = 727 (Cl isotope pattern)
20 "H-NMR ([ds]-DMSOQ, 500 MHz) &Ippm] = 8.10 (1H), 7.90 (1H), 7.70 (1H), 7.60 (iH),
7.55 (1H), 7.35 (2H), 6.95 (1H), 6.65 (2H), 4.20 (2H), 3.85 (3H), 3.80 (2H), 3.45 (3H),
2.65 (2H), 2.25-2.50 (11H), 1.65 (2H), 1.15 (5H), 0.95 (3H).
HPLC {Chiralcel OD 0.46 cm x 25 ¢m; n-heptane/ethanol 7:3) R = 11.5 min
[03% = +20 (¢ 0.1, CHCl3)
25
IV. DETERMINATION OF THE BIOLOGICAL ACTIVITY

1. Vasopressin Vib recepior binding assay:

30  Substances:
The test substances were dissolved in a concentration of 10 M in DMSO and further
diluted tb 5x10 M to 5x10° M. These serial DMSO predilutions were diluted 1:10 with
'assay buffer. The subsiance concentration was further diluted 1:5 in the assay mixture



201H-NMR ([dd-DMSO, 500 MHz) g [ppm] = 8.10 (1H), 7.90 (1H), 7.70 (1H), 7.60 (1H), 7.55 (1H),
7.35 (2H), 6.95 (1H), 6.65 (2H), 4.20 (2H), 3.85 (3H), 3.80 (2H), 3.45 (3H), 2.65 (2H), 2.25-2.50 (11H),
1.65 (2H), 1.15 (5H), 0.95 (3H). HPLC (Chiralcel OD 0.46 cm X 25 cm; n-heptane/ethanol 7:3) Rf =

11.5 min [W@I%bo?ggﬁ(%rgg}, CHCI3) 25 IV. DETERMINATION OF TH ELECI)éQ%%S% ;;- VITY 1.

Vasopressin nding assay: 30 Substg ces: The test substances w ISsOlved in a
concentration of 1M in DMSO and further diluted to 5x104 M to 5x10-9 M. These serial DMSO
predilutions were %ted 1:10 with assay buffer. The substance concentration was further diluted 1:5 in
the assay ﬁ%%t% & S5081971%889P CT/EP2008/066934 54 (2% DMSO in the mixture). Membrane
preparation: CHO-K1 cells with stably expressed human vasopressin VIb receptor (clone 3H2) were
5harveste%%p%c}gggg%g%50 mM Tris-HCI and in the presence of protease inhibitors (Roche

complete Mini # 1836170) using a Polytron homogenizer at intermediate setting for 2 x 10 seconds,

and subsefytiéhtly Geftriiig SRRl RXOIE6Ses RMEh VatPRRYARdasemienielenegdiiit hwRidgenized and
centrifigethas«iesdribehandgumhasnmestiniaker HTinsd mMe DissbiGk: pHibéhaeemeaasized and

stored in ai ts frozen.in liaquig ni at.10-190C. Binding assay; The, binding,assay was carried
o by the L R R B P B R R SR o o
(1998)). 15am-iridugrznion s @ffdrawbse BEnVICErtifagechi Md002 Diees BSPephemhiramehe assay
mixture (Z%Qﬂléit)w&teél'%%(@ﬂ%@%rﬁﬂé%ﬁ%@iﬁriﬁéﬁ%‘&é&@&%@?%ﬁ%ﬁb%G%ir'ﬁ% &%!!énvtnghnstab'y

e

expressed human V1b receptors (cell line hVlb _3H2 CHO) were incubated with"1.5 nM 3H-AVP
(8-Arg-vasoprR¥siHISBEkiREImar BTBATY) H SR SRGRF JUREAYBIS frierrs ITednvreRt2, 0.1%
BSA1pH 7-#9q1t6tal binding) or 20additionally with increasing concentrations of test substance
(displacement experiment). The nonspecific binding was determined with 1 M AVP (Bachem # H1780).
‘All determinations were carried out as triplicate determinations. After incubation (60 minutes at room
temperatu@ﬂ‘fﬂ‘é’ﬁééarﬁdioligand was filtered off by vacuum filtration (Skatron cell harvester 7000)
through Watlaroaitief-A8sglanadiberfilies mayshandktheditessaner e abtrangigrses intorseintiation vials.

B e e 2o
quen1(§‘| sefies ingHBRjisis buffer was: 50 mM Tris, 10 mM MgCly, 0.1% BSA, pH 7.4.
In the assay mixture (250 u1), membranes (50 pg/mi protein in incubation buffer) from
CHO-K1 cells with stably expressed human V1b receptors (cel! line hVib_3H2_CHO)
were incubated with 1.5 nM *H-AVP (8-Arg-vasopressin, PerkinElmer #18479) in
incubation buffer (50 mM Tris, 10 mM MgCly, 0.1% BSA, pH 7.4) {total binding) or
20  additionally with increasing concentrations of test substance (displacement experiment).
The nonspecific binding was determined with 1 M AVP (Bachem # H1780). All
determinations were carried out as friplicate determinations. After incubation (60 minutes
at room temperature), the free radioligand was filtered off by vacuum filtration (Skatron
cell harvester 7000) through Wathman GF/B glass fiber filter mats, and the filters were
25 transferred into scintillation vials. The liquid scintiliation measurement took place in a
model 2000 or 2200CA Tricarb instrument (Packard). Conversion of the measured cpm

into dpm was carried out with the aid of a standard quench series.

Analysis:

30 The binding parameters were calculated by nonlinear regression in SAS. The algorithms
of the program operate in analogy to the LIGAND analysis program (Munson PJ and
Rodbard D, Analytical Biochem. 107, 220-239 (1980)). The Kd of *H-AVP for the
recombinant human V1b receptors is 0.4 nM and was used to determine the Ki.

35 2. Vasopressin V1a receptor binding assay:



30The binding parameters were calculated by nonlinear regression in SAS. The algorithms of the
program operate in analogy to the LIGAND analysis program (Munson Pd and Rodbard D, Analytical
Biochem. 107, 220-239 (1980)). The Kd of 3H-AVP for the recombinant human V1b receptors is 0.4

nM and W@&Z?aggégaﬁggne the Ki. Substances: The test substan(;%\qtfégmwggg@f

concentration MSO. Further dilution gfthese DMSO0 solutions took place in“incubation
buffer (50 mM Tris, 10 mM MgC12, 0.1% 5BSA, pH'7.4). Membrane preparation: CHO-K1 cells with
stably expressed human vasopressin Via receptor (clone 5) were harvested and homogenized in 50
mM Tris-HCI and in the presence of protease inhibitors 10(Roche complete Mini #1836170) using a
Polytron héimbgtarizes at intermediate setting for 2 x 10 seconds, and subsequently centrifuged at 40

000 x g forshbdhe pempiangaelisluge agelhAamagenized apd entiiyged Asgeseibediand
subsequenqy taken y)ﬁln 50 mM Tris-HCI, pH 7.4, homogenized and stored In aliquots frozen in liquid
1

nitrogen at®1668¢ RY'Binaflgiaes5e e sifving astay Wi tatisdolivy thavhdefel Batéd on that
of Tah@ra &S, fFahana A et al., Brit. J. Pharmacol. 125, 1463-1470 (1998)). The incubation buffer
was: 50 mM Tris, 10 mM MgC12, 0.1% BSA, pH 7.4. 20In the assay mixture (250 pi), membranes (20
pg/ml protein in incubation buffer) from CHO-KI cells with stably expressed human Via receptors (cell
line hvia_ Memhang &remssatiared with 0.04 nM 1251-AVP (8-Arg-vasopressin, NEX 128) in

incubation GHteK (3 MMt isad BXVMES1RA:%-BSAeath 143 (tiakbingipg) ef adeitionally with
increasing Lconce trations of test substance &? I ent experiment). The nonspecific binding was
25determilel TR LB RUBSEUEHOR S M T05 THREAE detirabs o e EaiRBR L After
incubddtion (@ochsirmapres aterbim#Ad Bferadu rs)n the PagnadivigagehizasH i thotfdy seitogm filtration
(Skatron ol BaveeLerdAROLHY QLALLM ABGHiE:A apadiBss Niefomale -aRdib fisre were

transferred into scintillation vials. The liquid scintillation measuremeént took place in a model 2000 or

2200CA THELR RRRIAMTEHIPAURAANCHRVEIHSH 8F eSRBSd Ao LRSI Wi iaeas edfried out
with the aidfa/staida, gHenehirenas il ysis stored e Dineingipacamengisavareeaiculated by
nonlinear rggression in SAS. The algorithms 350f the program operate in analogy to the LIGAND
analysis program (Munson PJ and Rodbard D, Analytical Biochem, 107, 220-239 (1980)). The Kd of
12511AVP for the recombinant hV1a receptors was determined in saturation experiments. A Kd of 1.33
nM was userhinrdeigarine the Ki. 53. Vasopressin V2 receptor binding assay: Substances: The test

bst issolved i centration of 10-2 M in DMSQ. Further dilution of these DMSO
Solitons 5k BIBELAAHEUARL R BURLP (BRI TRUTO ARG ES . I9ITO B PP

MembranespebpBriftior G0 defis With-$tatily ©8Messed human vasopressin V2 receptor (clone

23) were hanesiedand bamegerized inBA-@ML TR GEANY i the Rregence of protease inhibitors
15(Roche complete Mini # 1836170; usingba Polytron homogenizer at intermediate setting
20 Inthe assay mixture (250 ul), membranes (20 ug/mi protein in incubation buffer) from

CHO-K1 cells with stably expressed human V1a recepiors {cell line hV1a_5_CHO) were
incubated with 0.04 niM ***|-AVP (8-Arg-vasopressin, NEX 128) in incubation buffer (50
mM Tris, 10 mM MgCl,, 0.1% BSA, pH 7.4) {fotal binding) or additicnally with increasing
concentrations of test substance (displacement experiment). The nonspecific binding was
25  determined with 1 uM AVP (Bachem # H1780). Triplicate determinations were carried out.
After incubation (80 minutes at room temperature), the free radioligand was filtered off by
vacuum filtration (Skatron cell harvester 7000) through Wathman GF/B glass fiber filter
mats, and the fillers were transferred into scintillation vials.
The liquid scintiliation measurement took place in a model 2000 or 2200CA Tricarb
30 instrument (Packard). Conversion of the measured cpm into dpm was carried out with the

aid of a standard quench series.

Analysis:
The binding parameters were calculated by nonlinear regression in SAS. The algorithms

35  of the program operate in analogy to the LIGAND analysis program (Munson PJ and



for 2 x 10 seconds, and subsequently centrifuged at 40 000 x g for 1 h. The membrane pellet was
again homogenized and centrifuged as described and subsequently taken up in 50 mM Tris-HCI, pH
7.4, homogenized and stored in aliquots frozen in liquid nitrogen at -190C. 20 Binding assay: The
binding assg j ﬁ%t by the method based on that of Tahara et%: m %tgrit. J.
Pharmacolf@ié\?a%?é?ﬁ (1998)). The incubatiop, buffer was: 50 mM éf %) , 0.1%-
BSA, pH 7.4. 25 In the assay mixture (250 pl), menibranes (50 jug/m1 protein in incubation buffer)
from CHO-§1 ‘i‘—%e”@ @/ith stably expressed human V2 recegtors (cell line.hv2_23 CHO) were incubated
with 1-2 nFHERO (URIG GRS BRSEn, PrkiiEtn et BE847SS mARGLLAlOTBIEPES0 mM Tris, 10
mM MgClZ@iisrBsA\pid Rdittomivemdaig)ranad diteamathivitbxpeieasisgcadcgnirations of test
substance (gdisplacemet sxheLiment). The nonspecific 30binding was determined with 1 pM AVP
(Bachem # H1780). Triplicate determinations were carried out. After incubation (60 minutes at room
temperature), the free radioligand was filtered off by vacuum filtration (Skatron cell harvester 7000)
through Wathraeopeds8ig s sdiept ditteinainlg agseithe filters were transferred into scintillation vials.
35The liquid scintillation measurement took place in a model 2000 or 2200CA Tricarb WO
2009/071689PCT/EP2008/066934 be' instrument (Packard). Conversion of the measured cpm into
dpm was caisaagefith the aid of a standard quench series. Analysis: 5The binding parameters were

calculated byeneslingse:5egEassion it SASH The algraimeRldheBRAFRAPMARS s AORAgY to the
LIGAND anﬂ Sis %gﬁﬁngpil\%lunson PJ and Rodbard D, Analytical Biochem, 107, 220-239 (1980)).
- €

The Kd of 3R S IRERP IS RLBSHRLTR AR SRS L 8 ekt ne Ki,
104. Oxytdétifvaddptér. binding assay Substances: The substances were dissolved in a concentration
of 10-2 M in DMSO and diluted with incubation buffer (50 mM Tris, 10 mM MgC12, 0.1% BSA, pH 7.4).
‘15 Cell preparation: Confluent HEK-293 cells with transiently expressing recombinant human oxytocin
receptors \%@Wéﬂﬁﬂ&é’@@g X g at room temperature for 5 minutes. The residue was taken up in
ice-cold lysisibufferceho witd staisyH@hrdQ%ddiyeeroly pidpfebsind Racke doeample weptease inhibitor)
and subje folagloi ck at 40 f mi T lls were then centrifuged at 750
X gat4C %?%égrﬁﬁ utes, th}g e;?}%gﬁ\?vé% t%{&i%t? F?#fr%ﬂb@%%%ﬁ%?%eﬁ%éaﬁgpéﬂ%gg?s'%?'&gc}'%:ells/mI
were'prep&rsdng ke aRiB iNérd 8767ER)atsiBo e Eﬁwr@@éw%ﬁ@ﬁigab@ﬁﬂﬁ@iﬂ%é&ﬁ@%f the
experimenfg e cailssveradhawed -didietyittnsubation byten angkhomegeizeshsinga Multipette
Combitip (E Pgndorf, Hamburéyg. The reaction r’_r}ixture of 0.250 ml was composed of 2 to 5x104
recombina%‘g(? 3G RS -89%%%@%&%@%8@?\@?@?39 A theBreSERBLYIRISS YRiBstance

(inhibition plotpdrioishriCl, pH 7.4, homogenized and stored in aliquots frozen in liquid nitrogen at
-190°C.

20
Binding assay:

The binding assay was carried out by the method based on that of Tahara et al. (Tahara A
et al,, Brit. J. Pharmacol. 125, 1463-1470 (1998)).
The incubation buffer was: 50 mM Tris, 10 mM MgCly, 0.1% BSA, pH 7.4.

25 Inthe assay mixture (250 ul), membranes (50 pg/ml protein in incubation buffer) from
CHO-K1 celis with stably expressed human V2 receptors (cell line hv2_23 CHO) were
incubated with 1-2 nM *H-AVP (8-Arg-vasopressin, PerkinElmer #18479) in incubation
buffer (50 mM Tris, 10 mM MgCl,, 0.1% BSA, pH 7.4) (total binding) or additionally with
increasing concentrations of test substance (displacement experiment). The nonspecific

30 binding was determined with 1 uM AVP (Bachem # H1780). Triplicate determinations
were carried out.

After incubation (60 minutes at room temperature), the free radioligand was filtered off by
vacuum filtration (Skatron cell harvester 7000) through Wathman GF/B glass fiber filter
mats, and the filters were transferred into scintillation vials.

35  The liguid scintillation measurement took place in a model 2000 or 220GCA Tricarb



30incubation buffer (total binding). The nonspecific binding was determined with 10'6 M oxytocin
(Bachem AG, H2510). Triplicate determinations were set up. Bound and free radioligand were
separated by filtration under vacuum with Whatman GF/B glass fiber filters with the aid of a Skatron

cell harve 7. nd radioactivity was determined by quu?&?c' ggg rement in
a Tricarb I?gtbé %@?ﬁmo el 2000 or 352200CA gF;ackard). WO 2009 {g @%} %93(%8/066934
58 Analysis: The binding parameters were calculated by nonlinear regression analysis (SAS) in
analogy to.the LIGA rogram of Munson and Rodbard %}Anal tical Biochem 1980; 107: 220-239).
The Ko of BFY ETRROL IRAGFARA feCOHRET Rt e TEC RS ShT A B B L 5 bmine the
Ki. 5. Detetithitéati otz of shboguicosesnak half-life: The metabolic stability of the compounds of the
invention was determined in the following 10assay. The test substances were incubated in a
concentration of 0.5 pM as follows: 0.5 pM test substance are preincubated together with liver
microsom@AbSIifferent species (from rat, human or other species) (0.25 mg of microsomal

protei/nil)TineOoiralivg IEpatassivmyplosgibatedautie hofiptd of. 4cifr saissatite s platah atafy&sifend min. The
reaction is_starte di D 1 mg/mL). Aft , 10,15, 20 and 30,min, 50 pi. aliguots are
removed, 8?13{ f%ug rr%%%ﬁ}or{;% Fi%némgdl_léaﬁ%l@/g tc?%lbgg% ia'gé co%leaaé\}\)ﬁ%ﬁstﬁéegéa@e%@m?ﬁg o'?‘]agé] onitrile.

The samplRedRasdrdreAumibliealalizetemhe fdmarfiingSoht@iftatibhcofuh dégtaded el stitsstance is
determineg: by MBS nThedlitlife @128 setarmined 2Qframmsthengradignt of the signal of test

substance/unit time plot, it being possible to calculate the half-life of the test substance, assuming first
order kinetics, from the decrease in the concentration of the compound with time. The microsomal
cleardhce 4nftytecialmiamdifintin@rssm2/T1/2 / (content of microsomal protein in mg/ml) x 1000
[ml/min/mg] (modified from references: Di, The Society for Biomoleculur Screening, 2003, 25453-462;

Obach, DND, 1999 vol 27. N 11, 1350-1359). 6. Methods for in vitro determination of the cytochrome
P450 (CYPYRHHIFSR Luminescent substrates for 2C9 and 3A4: 300.4 mg/ml human liver microsomes
are preinclibataeehsvithctetest disbstantiesatodnednirastigatetb (02D DM Cthe CYBtspecific substrates,

in 0.05 M pptassivmphasehatepyffer of R KA%@J %7@4‘@% H@_i,n, Ipe Cyp-specific substrate for CYP
2C9 is luciferin H, and for CYP 3A4 1$ luciferin BE. The reaction is started by adding NADPH. After

incuBation at RT for 30 min, the luciferin detection reagent is added, and the resulting 35luminescence
signal is niagbpreg:(ratdified from reference: Promega, Technical Bulletin P4A50GLOTM Assays).

Midazolam CYP 3A4 time-dependent inhibition
Confluent HEK-293 celis with transiently expressing recombinant human oxytocin

receptors were centrifuged at 750 x g at room temperature for 5 minutes. The residue was
taken up in ice-cold tysis buffer (50 mM Tris-HCI, 10% glycerol, pH 7.4 and Roche

20 complete protease inhibitor) and subjected to an osmotic shock at 4°C for 20 minutes. The
lyzed cells were then centrifuged at 750 x g at 4°C for 20 minutes, the residue was taken
up in incubation buffer, and aliquots of 107 cells/mi were prepared. The aliquots were
frozen at -80°C until used.

25 Binding assay:
On the day of the experiment, the cells were thawed, diluted with incubation buffer and
homogenized using a Muitipette Combitip (Eppendorf, Hamburg). The reaction mixture of
0.250 ml was composed of 2 to 5x10° recombinant cells, 3-4 nM *H-oxytocin
(PerkinEimer, NET 858) in the presence of test substance (inhibition plot) or only

30 incubation buffer (total binding). The nonspecific binding was determined with 10 M
oxytocin (Bachem AG, M2510). Triplicate determinations were set up. Bound and free
radioligand were separated by filtration under vacuum with Whatman GF/B glass fiber.
filters with the aid of a Skatron cell harvester 7000. The bound radioactivity was
determined by liquid scintillation measurement in a Tricarb Beta counter, model 2000 or

35  2200CA (Packard).



The assay consists of 2 parts. Firstly, the test substance is preincubated with the liver 5microsomes
(with NADPH = preincubation, then addition of the substrate; in the second part the substrate and the
test substance are added simultaneously = coincubation. Preincubation: 0.05 mg/ml microsomal

protein (htw%@gﬁte mes) are preincubated with 0-10 pM 10(or Eglfg}? g}%ﬁé@gge in 50

mM potassiu uffer for 5 min. The reagtion is started with N min 4 ,uM
midazolam (final concentration) are added, and incubation is continued for 10 min. 75 pl of the reaction
solution are removed after 10 min, and stopped with 150 pl of acetonitrile solution. 15Coincubation:
0.05 mg/ Mierd&omal protein (human liver microsomes) are preincubated with 4 ,um midazolam
(final concéngratioim)capar @+ EtepMvioe 56ipNaidd dtysubsiarme égrebsnMapeatassi(BAPhiosphate buffer for

> min. The.feaglion nsarelwIhdRRFIt (ARl PIiRIRRckaTSeliien AadrmOyed,afgs 10 min and

stopped wit |_of acetonjtrile solution. 20The samples are frozen until the MSMS analysis

(mocified e RTorbiES SUHEH R TRL S FATIHAEBIGE) L ERBTE A HheRsheatcs, Vol 316,
1,3365348,:2606; Wadskinelneg<Metabolism and Disposition Vol 32, 6, 647-660, 2004), 7. Method for
determining the solubility in water (in mg/ml) 25 The solubility in water of the compounds of the
invention can be determined for example by the so-called shake flask method (as specified in ASTM
Internation& Beteimatos pffhsrmiemseemdiritifaheasurement of aqueous solubility, Book of
Standards Volume 11.05.). This entails an excess of the solid compound being put into a buffer

solution with 30 g particular. pH (for example phosphate buffer of 7.4)a,.a€r#j,th resulting mixture
being shake 8}%#?%'3 U |'%ﬁ8(ﬁ?€ﬁ&%”i%é‘%%se??@%% Wﬁﬁ?&ﬁf&&iﬁ%&*ﬂ 8 o'ﬂrf),es&mi' s even up
to 7 #8ys)a¥4myundissolved solid is then removed by filtration or centrifugation, and the concentration
of the dissolved compound is determined by UV spectroscopy or high pressure liquid chromatography
(HPLC) by_means of an appropriate calibration plot. WO 2.009/071689PCT/EP2008/066934 60 8.

Results THE ESLHESANE S I HRRIRY HR SBgRIIGHOA Bxrdbes P ¥eceptor binding
constants (i (M ¥} os seleciieities p@Kai(hﬂ.[a)a‘ﬂéo(‘fbﬂa}]weTImetfnemltsmﬁrﬂ@em’sﬁgmiﬁa_réhthe 5metabolic

stabity are, et MsIRSABRL HEPLA0ce dmo s e sampaun BLIBR yeRionaiow very high

affinities for the V1b receptor in these assays (maxima nM, or maximally 10 nM, frequently <1
nM).Phe ESHRPRHAIRNIRRI oM g R SeTeChvVtiBEVRISHRERR 3 récEh B rind BEEE ietabolic
stability, 1Qrepaizidrad agimicrosomal clegranesidie resulls eretisted i tablesd. A heqismbers of the
1 - * - - *
compounds [ley 0.0 NI AR R AP S RS RIS E VAR IR B8 < (VL)
Human microsomal clearance
of acetonitrile. The samples are frozen uniil analyzed. The remaining concentration of
undegraded test substance is determined by MSMS. The half-life (T1/2) is determined
20 from the gradient of the signal of test substance/unit time plot, it being possible to
calcuiate the half-life of the fest substance, assuming first order kinetics, from the
decrease in the concentration of the compound with time. The microsomal clearance
(mCl) is calculated from mCl = In2/T1/2 / (content of microsomal protein in mg/ml} x 1000
[ml/min/mg] (modified from references: Di, The Society for Biomoleculur Screening, 2003,

25  453-462; Obach, DMD, 1999 vol 27. N 11, 1350-1359).
6. Methods for in vitro determination of the cytochrome P450 (CYP) inhibition

Luminescent substrates for 2C% and 3A4:

30 0.4 mg/ml human fiver microsomes are preincubated with the test substances to be
investigated (0-20 4M), the CYP-specific substrates, in 0.05 M potassium phosphate
buffer of pH 7.4 at 37°C for 10 min. The Cyp-specific substrate for CYP 2C9 is luciferin H,
and for CYP 3A4 is |uciferin BE. The reaction is started by adding NADPH. After
incubation at RT for 30 min, the luciferin detection reagent is added, and the resulting

35  luminescence signal is measured {(modified from reference: Promega, Technical Bulletin
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P450-GLO™ Assays).

Midazolam CYP 3A4 time-dependent inhibition
The assay consists of 2 parts. Firstly, the test substance is preincubated with the liver
5  microsomes (with NADPH = preincubation, then addition of the substrate; in the second

part the substrate and the test substance are added simultaneously = coincubation.

Preincubation:

0.05 mg/ml microsomal protein (human liver microsomes) are preincubated with 0-10 yM
10 (or 50 uM) test substance in 50 mM potassium phosphate buffer for 5 min. The reaction is

started with NADPH. After 30 min 4 uM midazolam (final concentration) are added, and

incubation is continued for 10 min. 75 ul of the reaction solution are removed after 10 min,

and stopped with 150 ui of acetonitrile solution.

15 Coincubation:
0.05 mg/mi micresemal protein (human liver microsomes) are preincubated with 4 xm
midazolam (final concentration) and 0-10 p#M (or 50 yM) test substance in 50 mM
potassium phosphate buffer for 5 min. The reaction is started with NADPH. 75 ui of the
reaction solution are removed after 10 min and stopped with 150 ut of acetonitrile solution.

20 The samples are frozen until the MSMS analysis (modified from references: Obdach,
Journal of Pharmacology & Experimental Therapeutics, Vol 316, 1, 336-348, 2008;
Waisky, Drug Metabolism and Disposition Vol 32, 8, 647-660, 2004).

7. Method for determining the solubility in water (in mg/mi)
25
The solubility in water of the compounds of the invention can be determined for example
by the so-called shake flask method (as specified in ASTM International: E 1148-02,
Standard test methods for measurement of aqueous solubility, Book of Standards Volume
11.05.). This entails an excess of the solid compound being put into a buffer solution with
30 aparticular pH (for example phosphate buffer of pH 7.4), and the resulting mixture being
shaken or stirred until equilibrium has been set up {typically 24 or 48 hours, sometimes
even up to 7 days). The undissolved solid is then removed by filtration or centrifugation,
and the concentration of the dissolved compound is determined by UV spectroscopy or
high pressure liquid chromatography (HPLC) by means of an appropriate calibration plot.
35
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3. Results

The results of the receptor binding investigations are expressed as receptor binding
constants [Ki(V1b)! or selectivities [K{V1a)/Ki{V1b)]. The results of the investigation of the

metabolic stability are indicated as microsomal clearance (mCl).

The compounds of the invention show very high affinities for the V1b receptor in these

assays (maximally 100 nM, or maximally 10 nM, frequently <1 nM}. The compounds also

show high selectivities vis-a-vis the V1a receptor and a good metabolic stabiiity,

measured as microsomal ciearance.

The results are listed in table 2. The numbers of the compounds refer to the synthesis

exampies.
Table 2
Exampie |  K{h-V1b)* [nM] Ki(h-V1a)K(h-V1ib)* Auman microsc:mal clearance
[l min mg™]
1 ot o+ +
3 ++ ++ +++
13 o+t + +
14 g +++ ++
15 +++ o+ +
16 +++ + +
17 +++ o +
24 ++ ++ ++
28 b e ++ +
29 ++ + +t
32 4+ + +
1B R +++ +++
4B 4+ oo et
5B +++ +++ ++
8B A+t +++ +

*h = human

w e



+++ ++1- + =numan Key: Ki(V1b) K,(h-V1a)/Ki(h-V1b) Human microsomal clearance > 10- 100 nM
10- <25 >75 - 100 ,ul min- mg ++ 1 -10 nM 25 - 75 +++ 50- 75ul min-1 <1 nM >75 < 50 pl min -1 mg
62 Claims 1.A compound of the formula |

WO 2009/071689 PCT/EP2008/066934
&1 '
Key:
Ki{(V1b) Ki(h-V1a)/K{h-V1b) Human microsomal clearance
+ > 10 - 100 nM 10 - < 25 >75-100 i min" mg™
++ 1-10 nM 25-75 50 - 75 pl min™ mg”
+++ < 1nM > 75 <50 i min” mg”




(I) in which is hydrogen, methoxy or ethoxy; R2is hydrogen or methoxy; R3is hydrogen, methyl, ethyl,
n-propyl or isopropyl; R4is ethoxy or isopropoxy; R5is Hs@r methyl; R6is ClI or F; Xis 0, NH or CH2; and
X2 and X3 are N or CH, with the proviso that X2 and X3 are not simultaneously N; and their
pharmaceutlcalI)@pcceptable salts thereof. A compound as claimed in claim 1, in which IR" is hydrogen
or methoxy. 3. A compound as claimed in claim 1, in which RI and R2 are methoxy. 4. A compound as
claimed in any of the preceding claims, in which R3 is hydrogen, methyl or ethyl. 5. A compound as
claimed in any of the preeagrndlaiiis, forwhich R4 is ethoxy and R5 is H. WO
20091071689PCT/EP2008/066934 63 A compound as claimed in any of claims 1 to 4, in which R4 is

othoxy and R5 is methyl. A compound as claimed in any of cleél_gus 1 to 4, in which R4 is isopropoxy
I ims, in which R6 is CLA compound as

compound as claimed in any of claims ff )@ compound as claimed in any of
claims 1 to 11, in which X, is CH2. A comp of the preceding claims, in which
R,is methoxy; R2is methoxy; R3is methyl; R4 Q
i
SO, xi
R’ X?j
N\
B R’
0
in which
R’ is hydrogen, methoxy or ethoxy;
R2 is hydrogen or methoxy;
R? is hydrogen, methyl, ethyl, n-propyl or tsopropyt
R4 is ethoxy or isopropoxy;
RS is H or methyt;
RE is ClorF;
X? is O, NH or CHg; and

X? and X® are N or CH, with the proviso that X2 and X3 are not smultaneously N:

and their pharmaceutically acceptable salts thereof.
2. Acompound as claimed in claim 1, in which R is hydrogen or methoxy.
3. Acompound as claimed in claim 1, in which R and R? are methoxy.

4. Acompound as claimed in any of the preceding claims, in which R is hydrogen,
methyi or ethyl.

9. Acompound as claimed in any of the preceding claims, in which R4 is ethoxy and
R5is H.



. R5is H; R6is Q{,@(ﬁadg};‘ﬂg@ N; and X3is CH. A compound as claimed in%glg%%@gl}sﬁé?ﬁm, in

which R,is methoxy; R2is methoxy; R3is methyl; R4i% ethoxy; R5is methyl; R6Is 2is N;

and X3is CH. 64 17.A compound as claimed in any ?claims 1 to 14, in which R;is methoxy; R2is

methoxy; R3is ethyl; R4is ethoxy; R5is H; R6is Cl; X"is NH; X2is N; and X3is CH. 18.A compound as

claimed in any:of claigasniioubd, 46 shiebRRismethasihs 1 to 4, in which R* is sthoxy and RS is
methyl.

7. Acompound as claimed in any of claims 1 to 4, in which R* is isopropoxy and R
5 is M.

8. Acompound as c:!airﬁed in any of the preceding claims, in which R8s Cl.

9. A compound as claimed in any of claims 1 to 7, in which R¢ is F.

10
10. A compound as claimed in any of the preceding claims, in which X2 is N and X%is
CH.
11.  Acompound as claimed in any of claims 1 to 9, in which X#is CH and X3 is N.
i 15 .

12. A compound as claimed in any of the preceding ciaims, in which X' is O.
13. A compound as claimed in any of claims 1 to 11, in which X' is NH.

20 14, Acompound as claimed in any of claims 1 to 11, in which X' is CH,.
15. A compound as claimed in any of the preceding claims, in which

Rt is methoxy;
Rz is methoxy;

25 R*  is methyi;
R4 is ethoxy;
RS isH;
R  isCl
(o Xt is NH;
| 30 Xz s N;and
X2 s CH.

168. A compound as claimed in any of claims 1 t¢ 14, in which
R* is methoxy;

35 Rz is methoxy;
R is methyi;
R*  is ethoxy;
R3S is methyl,
R s Cl

40 X' is NH;
X2 isN;and

X2 is CH.



R2is methoxy; R3is methyl; R4is ethoxy; R5is H; R6is &1; X,is NH; X2is CH; and X3is N. 19. A
compound as claimed in any of the preceding claims, where the (+) enantiomer has an enantiomeric
purity of at least 90% ee. 20. A compound as claimed in any of claims Ito 18, which is the racemate.
21. A pharmaceutical composition comprising at least one compound of the formula | as defined above
and/or at least dhe phArfPARRHNAAS dekppidb R yarfiraiBss hitd14 iBadtighe pharmaceutically
acceptable carrier. 22’ The usergfidoxtipounds of the formula | as defined in any of claims 1 to 20 or of
pharmaceutically acégptableisalisitaereof for the manufacture of a medicament for the treatment
and/or prophylaxis oﬁvasopr%sgms;ﬁependent diseases. 23. The use of compounds of the formula | as
defined in any of clailgﬁs 1lto [208 roc))(f 65 pharmaceutically acceptable salts thereof for the manufacture
of a medicament for t Je treatmen Ahd/or prophylaxis of diseases selected from diabetes, insulin
resistance, nocturnafenuresi$, iicontinence and diseases in which impairments of blood clotting
occur, and/or for del&jing mittdition. 24. The use of compounds of the formula | as defined in any of
claims Ito 20 or of phé@rmacetgisally acceptable salts thereof for the manufacture of a medicament for
the treatment and/or prephylaxis: efdiseases selected from hypertension, pulmonary hypertension,
heart failure, myocard'@ infarigt'aq, coronary spasm, unstable angina, PTCA (percutaneous
transluminal coronary angioplasty), ischemias of the heart, impairments of the renal system, edemas,
renal vasospasm, necrosis of the renal cortex, hyponatremia, hypokalemia, Schwartz-Bartter
syndrome, impaffments &ITRe R ROFHBISEAAD RarO§alsirmi Visdspasmhidrepatocirrhosis, gastric and
intestinal ulcers, em&sis, emésmsaiiockyring during chemotherapy, and travel sickness. 25. The use of
compounds of the formula | as gefigg:in any of claims Ito 20 or of pharmaceutically acceptable salts
thereof for the manuggcture qf %g}ﬁﬂicament for the treatment and/or prophylaxis of diseases selected
from affective disordlﬁgs, 26. The uose ‘of compounds of the formula | as defined in any of claims 1 to 20
or of pharmaceutica%accepft%ﬁf@ lits thereof for the manufacture of a medicament for the treatment
and/or prophylaxis ofdiseasés Helected from anxiety disorders and stress-dependent anxiety
disorders. 27. The us¥ of consgdunds of the formula | as defined in any of claims Ito 20 or of
pharmaceutically acsgptableisaits:thereof for the manufacture of a medicament for the treatment
and/or prophylaxis of giseases sglegtad from memory impairments and Alzheimer's disease. 28. The
use of compounds of formula [ as defined in any of claims Ito 20 or of pharmaceutically acceptable
salts thereof for the manufacture of a medicament for the treatment and/or prophylaxis of diseases
selected from psychoses and psychotic disorders.

19. A compound as claimed in any of the preceding claims, where the (+) enantiomer
has an enantiomeric purity of at least 90% ee.

20, A compound as claimed in any of claims 1 to 18, which is the racemate.

21. A pharmaceutical composition comprising at least one compound of the formuia |

as defined above and/or at least one pharmaceutically acceptable salt thereof and at least one
phammaceutically acceptabie carrier.

22, The use of compounds of the formula | as defined in any of claims 1 to 20 or of
pharmaceutically acceptable salis thereof for the manufacture of a medicament for the
treatment and/or prophylaxis of vasopressin-dependent diseases.

23. The use of compounds of the formula | as defined in any of cléims 110 20 orof



29. The use of compounds of the formula | as defined in any of claims Ito 20 or of pharmaceutically
acceptable salts thereof for the manufacture of a medicggnent for the treatment and/or prophylaxis of
diseases selected from Cushing's syndrome and other stress-dependent diseases. 30. The use of
compounds of the formula | as defined in any of claims 1 to 20 or 66 of pharmaceutically acceptable

salts thereof for thE AR GrasrabiR BRI A Er s haRtaRs P praflisaraait és theses
selected from sleep diseitdest 31d/Theropeyiekisorhprraieobthectediiola Hasdefinedumany of claims 1

to 20 or of pharmacetiisieibnasceptablesalis-darreotionihe Randadur af @ Medicamsnhiprihe
treatment and/or prophyla¥s eifoﬁiﬁ@%%%é&&#ﬁ:?&?%ﬁ%t&lﬁﬁé%%ﬁ%ﬁ?fdefs- 32. The use as claimed
0

in claim 31 for the treatment and/or prophylaxis of childhood onset mood disorders. 33. The use of
compounds of the formula | as defined in any of claims 1 to 20 or of pharmaceutically acceptable salts

thereof for the MAnufaBRIFSDPAGHBARUITR AL 1R tRE N EalRESIRaroR o Rl RIB B Ve dormotsr
symptoms and/orfrefmesestjaiitbrgagpidbisctRlissthsred ier tserodrndntpounds ofdbieformula tras

defined in any of claimsainte@ind/of pharmactutivalicaseepablessatisnihgieatdasidie sommiagiure of
a medicament for therwdge-ﬁf@ﬁ%ﬁpﬁé@ﬁ%@ﬁ@lﬁ%’@c@r@m%@&Bﬂﬂ%@?&%ﬁ%&%R%%%&%;’%S and/or
]

~dependencies mediate 0 tors;, of stress caused by withdrawal of one or more factars
mediating the depenc%ﬂé1 %’aﬂﬁé@%%ggﬁ?\u tffg ?&%“b%%ﬁ%ﬁ?&%ﬁh@“&’@pﬁf%ﬁﬁa@éﬁﬁ sof
dependencies and/ortB%E@ﬁ‘Hte%i@fﬁ%&?@&ﬁi%ﬁé?ﬁﬁ%ﬁ@%é@@é \GIEEERATUrES Bfthe
formula | as defined iffdhy GinabeRIEex. toyponGireMimaielisinidlySabeaptatierfaitsytmérecd, for the
manufacture of a medhzaitersfisrdhinrgattrenicatico tprophydais eidiseases ssiaeisafram
schizophrenia and psyg&@sisind intestinal uicers, emesis, emesis occurring during chemotherapy, and
travel sickness. -

25, The use of compounds of the formula | as defined in any of claims 110 20 or of
pharmaceutically acceptable salts thereof for the manufacture of a medicament for the

freatment and/or prophylaxis of diseases selected from affective disorders.

26. The use of compounds of the formula | as defined in any of claims 1 to 20 or of
pharmaceutically acceptable salts thereof for the manufacture of a medicament for the

treatment and/or prophylaxis of diseases selected from anxiety disorders and
stress-dependent anxiety disorders.

27. The use of compounds of the formuia | as defined in any of claims 1 to 20 or of
pharmaceutically acceptable salts thereof for the manufacture of a medicament for the

freatment and/or prophylaxis of diseases seleoted from memory impairments and
Alzheimer's disease. |

28. The use of compounds of the formula | as defined in any of claims 1 to 20 or of
pharmaceutically acceptable salts thereof for the manufacture of a medicament for the

treatment and/or prophylaxis of diseases selected from psychoses and psychotic
disorders.

28.  The use of compounds of the formula | as defined in any of claims 1 to 20 or of
pharmaceutically acceptable salts thereof for the manufacture of 2 medicament for the

treatment and/or prophytaxis of diseases selected from Cushing's syndrome and
other stress-dependent diseases.

30. The use of compounds of the formula | as defined in any of'claims Tto 20 0r



66

of pharmaceutically acceptable salts thereof for the manufacture of a medicament for the
treatment and/or prophylaxis of diseases selected from sleep disorders.

31.  The use of compounds of the formula | as defined in any of claims 1 to 20 or of
pharmaceutically acceptable salts thereof for the manufacture of a medicament for the

tfreatment and/or prophylaxis of diseases selected from depressive disorders.

32. The use as claimed in claim 31 for the treatment and/or prophylaxis of childhood
onset mood disorders. '

33.  The use of compounds of the formula | as defined in any of claims 1 to 20 or of
pharmaceutically acceptable salts thereof for the manufacture of a medicament for the

~ treatment andior prophylaxis of vasomotor symptoms and/or thermoreguiatory |
dysfunctions.

34.  The use of compounds of the formuta | as defined in any of claims 1 to 20 o of
pharmaceutically acceptable salts thereof for the manufacture of a medicament for the
treatment and/or prophylaxis of drug or pharmaceutical dependencies and/or
dependencies mediated by other factors: of siress caused by withdrawal of one
or more factors mediating the dependence; and/or of stress-induced relapses into

drug or pharmaceutical dependencies and/or dapei%dencies mediated by other
factors. '

35. The use of compounds of the formula | as defined in any of claims 1 to 20 or of
pharmaceutically acceptable salts thereof for the manufacture of a medicament for the

treatment and/or prophylaxis of diseases selected from schizophrenia and
psychosis.



