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WO 2008/ 080973PCT/ EP2007/ 064622 SUBSTI TUTED OXI NDCOLE

DERI VATI VES AND THEI R USE AS VASOPRESSI N RECEPTOR
wo-bdedbkio73The present invention relates to NOVepCT/EP2007/064622

substituted oxi ndol e derivatives, to nmedi canents

conprising themand to their use for treating

QUB‘SHI‘WQTEB URWEE%EHWTWESWWR LE@E G ASOPRESSIN

exerts w di verse effect ar s and tI ssues.
It is suspect ed that RECER 'Eé gﬁihﬁ)agystem is

i nvol ved in various pathologlcal states such as, for
exanpl e, heart failure and high bl ood pressure. At

ThPpRsRAL inlBRtRA feREEPIPRSVEl YiBstitMdd oRihdM8 dfidatiil, 10 Medicaments
whi ch vasopressin nediates its nunerous effects 1l0Oare

CORPI&RY At AR IRRISUSSTTOt FRaliBg dise@pior s are therefore
bei ng i nvestigated as possi bl e novel ther apeutl c

approaches to the treatnent of diseases
Vagressinis & enggg%ergyﬁ hormepRgawhich gyejb%w@glggilveﬁ%gﬁects on organs

and #3uéé A is stEs RS LHENhe IBRIréir SR3t<He KGRV iRYM/bus pathological

substituted oxindoles carrying an aryl sul phaonyl
stagpggs,ugrmas far @@@qle dsat failure and high blood pressure. At present three

recépBREMWMbsul pBeny nd v3y Wb I\Wl‘iHhQragbeeE‘Q@ Hediddateits Mav&ous effects

reV|ousI been descri bed | i gands of vasopressin
arer‘%‘@é’ﬁt 6?@9°W§5 98ihes9 @Pepméﬂelt@ﬁrﬁ@re bengdyvesigapied ggppossible

nox%lﬂ%’éép%@ntlc Y6r9déa s the tB1RA&AGH GRB a3 IWBHbLARE Fp.Opin.

derivatives derived fromthe oxindol e
'”Vgﬁtepetgér?ggﬁ’dnﬁb\??%a"’@ryI sul phonyl groups in position
1. These conpounds differ essentially in the

Th%éy%%é%tga%tp %lo%eg%fbggggqeléggéﬁ)qtsg oglﬁcrjct)leg (l:Jarrylhg XE\P arylsulphonyl
grollp frhpositichud . g bRenisliipBodly-Hysddiaddioidtlindiol22-omeshdve prNicdsly been

descied P iR ol KaEr SRRy San bt B Oyl ta. ™

W@QB/IZSQ(D‘KWO Toa[ﬁmad), W®m1V$51I3i4nW@g@1)/6¢668| ahr@iaN@SO 1098295 describe
Or S I ec tors. ternati t he ror
de B TP b £ORF R Yo Sk g B Ana SRk Ao el orblfhn position

1. ‘:‘jhdsé@ggipoormﬁdumaisbynwly n the bsbsttmenﬁrsbosuﬁaa $5/ 18105
escCri pes
1- phenyl sul phony1-1, 3-di hydr o- 2Hi ndol- 2- ones having a
In ;mrﬁcmagewmmsom zptmsNOi g&nzsdboaﬁelscwﬂsh@fylsumlopylaswrrnydro-
tor , F.adl ca are S e e
2R ip whish 2 i efe SR RISl oRfoS b g piy
radésath \bl&idipﬁayars@ taddtheitecn aryA0gkRd irddicd (spirpilinkag) As tigsels of

ti onal wth, su jtyuents WO 03/ 008407 descri bes
vas iR P oAU BStN o B oI TR MY GV S P BT DR radeh as
oxygler aat hivciged (optianally vikysdsttaayts).group to the oxi ndol e
in position 3. WD 2008/ 080973PCT/ EP2007/ 064622 2
nmet hyl pi peri di n-4-yl) pi perazi ne-|-carboxylic acid
W 95/51 ans des(cﬂbéb— thohenyikphoh iy B-lihy ploe2iy-ndoB2-{oBesrabving ¥ pitrogen
ato{rble CP(S)F'(HP'P}é %sélg?rﬁg&&mg%ﬂ%{rg{q%pé&s Iﬂn gcljd_it%n¥ rlad%Sé‘isevrvhich are
seléetey &oor-the b(cﬁ:plbodsuamtdmmmh ey@i@k&rllmdmnyll e]nd&ae((;ﬁyl are attached in
i\hydro-1Hindol- 3-y14-
pos('tﬂ?”tr}*gﬁg ?ﬂ ??éreloé? %Iyy‘/‘ftgﬁ‘“ éplé%q e- 51-carboxyl ate).

WD 061005609 descri bes the 2-ethoxyphenyl urea

NAS- C no- 1
we§ BTRRRBT e ShfaismpRpnodaes ByisuRy iy Petazines are
attathdd hLaCﬁrOoxl/bbrlbbdyl|gf(ﬁrpytd>]théo>(lddole in position 3.
met hyl pi peri di n-4-yl) pi perazi ne-1- car boxam de (as
Exanpl e 119) and N-[5-cyano-1-[ (2, 4-
WA Q051830765 ebaibek Jas Hxahmpy 108, e rigdrhats wphpbyrig 4-21-0X 0-
2, 3-di hydro-1Hi ndol - 3-y1] - 4- (4-
met hyl pi perazi n- 1- yOpi peri di ne- 1- car boxam de (as
Exanpl e 128). In addition to the binding affinity
to the vasopressin V1b receptor, further properties
may be advantageous in the treatnment and/or
prophyIaX|s of vasopreSS|n dependent dlsorders 15such

o o o o o,
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selectivity; 2.) a selectivity for the vasopressin
V1b receptor over the vasopressin V2 receptor, i.e.

wo bmsqgswti ent of the binding affinity to the M2cT/EP2007/064622
receptor (Ki(V2) (determined in the unit 25"nanonol ar
(nM") and the binding affinity to the Vib receptor
(Ki(Vlb)) (determned in the unit "nanonolar (nM").

mewg) r ﬁ'-.téfplgrg p@rangQtfll %\3&3)@ éé@% ‘5@&,\@-@) 9 4td’]rﬁeﬁ'b%‘?t er

1b se Vi t
phenytsyphesy)- &(Xfmthmemdoﬁﬁ{)éﬁ—omwwmﬂ Ini-irgipl-3-yl ester

(acE%ﬁﬁttQ&PAC%on{enaa%&é‘ a - - 4tdhﬁetﬁbﬂ%hQr%l)@ﬁl{gh&j\)ﬂ]y?,-(z

recept or erm ne
methexyriiginas- yl()ﬁWO)Z %ﬁ&ny@hr@e %Irw'@l oyl &t mrfftyiplwldtm%ym@erazme-
1-caRFRNAL RS, (Ki (V1b)) (determned in the unit "nanonol ar
%nr\/ﬁQ % The greater the quotient Ki(QOT)/Ki(Vlb), the
greater the Vlb selectivity; 354.) the metabolic
W(%bﬁ‘/?b%éid@’deég%é%rtﬂe Qeéihoiyﬁﬁerﬁﬂ(@l%ﬁlc%mp%ﬁh(ﬁQNt[g%yano 1 ([)(2 4-

etermned in“vitro in l1ver mcrosonmes

dimedraxypienypaidpleany (1 3o2-ataxyphen at-oxa-2 Butipslye-1-vplol-3-yl]-4-(1-

meﬁﬁ% &%?Fﬁé@%ﬁ@Wée@&ﬁéﬁﬁd%@g%x{aw@ V192‘aﬂ8’rl\l-[5' L dyano-1-[(2,4-
dm@}ﬂ%‘dh*ﬂ@ﬂﬂ)@iﬁf@w&’@# QﬂsOWh@eWé)r?eoXCm? 3 Mﬁeﬂ Handaly-ydif4-(4-

R p A T DR e PR BBl e e

degr adati on (netabollsn) of 5 foreign substances
In SdfdNAS tHYEH HihinF® A REV rti
" SRS HRNGARG ST 0 PR Rrech ol NI pRerios may
be agyansagaeds s'utbwreeﬁnem a@yPr pigphyiexis ghmogrregamd@ne@d@t disorders,
su Y{ &ﬁ% |§ 2C9, GYP 2D6 and GYP 3A4. Wen GYP 3A4

In tors (for exanple grapefruit juice, cinetidine,

eryt hronyci n) and nedi canents which are degraded via

1. )%@e&cﬁﬂ@%ﬁhé%é&ﬂé&ﬂﬁvwPe%Bpt%PH@er Pé‘Pé’sto?szQ@ VG eBGEr, ic.

site at are 10admni s
theyuwﬁerttaxﬁ&mwng affiaity todleg) Vaa sedepier figiYV 150 (determicediowie unit

naﬁgﬁo%ﬁ;gtl\g}:gggﬁﬁﬂ Lr@ﬁlge{]fﬁrﬁfgtté e ViR caEEl an (determlned in the

I'n an unwan

uniEmpngplea BTN G Braataryhe AualenbKi((1 3y i TR. e arsster ihe V1b

sel8stivitgb! @ phar macokinetics (tenporal profile of the
concentration of the conmpound according to the
invention in the plasma or in tissues, for exanple

2. )?rs‘é\e'al\nt Rbah BRSHr e Vﬁf F&ﬁp@?o@&%ﬁé {/é%%gré%}émt\ﬁereceptor i.e. the

par aneters di stribution vol une,

qucmeas@.fdheg@dms@éfmltyme(\"?aﬁeéepteh@%ﬁwb (reteryingstin the enit
naHBﬁ%rarlt(r"m)bf Btbgrﬁ‘eriggﬁgfli%/;fg tH‘eU\V‘Vt?ae’ce&Bra K|%/1b§ (Sjetermined in the

bi oavar | ¥ 'asma ratio
unit'@enamalap ("IM))o)r he lr%iﬁertﬂh\%Q%lthé'(‘é@ﬂ@@vél%éh@’ gregras sy 10
Se%é g?hed to plasma proteins (drug/plasnma protein
Inding (PPB) value); 9.) no or only mnor blockage
of the hERG channel: conpounds whi ch bl ock the hERG
3.) A2eRAMIE! fol Y vﬁééﬂr@é% b re@gPﬂoPB\%r\f@e o QRMO&@@%&& L& the

serlous Irregularities o e "torsade

quefienpefi the é@ﬂmg afiityido thedP® rﬂcset@rré%t%)dgetyrrﬂlesem thednitn
na%Bﬁlo|a' Brﬁ\?lf‘} éHoethWbH?JlrfgaéﬂlrQ@CtB Itﬁée\/‘yb Je@Q&H (\AB; E(Eiétlerln‘;ﬁl*?led in the

., Journ r macol ogi cal
umtrmn@r@p@g(r&\é)r )- Wb@ Hegder t@@qw@oubﬂ(oim(\i )the|9feats" the V1b
Sdgﬁ {ble to determ ne the potential of conmpounds of
ing the hERG channels. The lower the IC50 in this
"dofetilide assay"” 30 the nore likely a potent hERG
4. )meotﬁgt%BSHC st I"ﬂgddétérﬁ‘nn (?( hs e&%tﬂﬁi&agﬁn @ het - ermined in vitro
channel e nmeasur e ect rophysi cal experlnents
in liygg mgresem% of vaidIsEPeeigs WPt exantde FFERG ehankel |
"whol e-cel |l patch clamping”" (GJ. D az et al., Journa
of Phar macol ogi cal and Toxi col ogi cal Mt hods, 50
(2004), 187-199). 35It is an object of the present
i nvention to provide a conpound with high and
selectlve act|V|ty preferably |n partlcular for the

o o T T T
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prophyl axi s of various vasopressi n-dependent di seases.
In addition, the substance according to the invention

we bmehghomave one or nore of the advantages 1.)p¢DES2007/064622
menti oned above, in particu ar a suitable selectivity
for the Vlb receptor over the Via receptor. 5This
obj ect is achieved by conpounds of the general fornula
(1) .7R2 R10 3 R41\ 110 s02X2 R5X3) R6R7 (I) 10in which

Rlis ethoxy; R2is hydrogen; R3is cyano; R4is hydrogen;
5. )pissnlaomgf@nm, @mbltlﬂ@ph@&qﬁhmm é’ﬂﬁ@k@YPmﬂzymwmyé@@rpr@ P450

(CYBE Bhanf¥/ fo?‘ a I%Mgér‘f)ﬂﬁr‘y’ of 'H%Erlﬂydroteﬂs rI’\\ék/m %nW@ﬁW ac‘ﬂ(/lty
/ CRy 2031

I SOpro

(oxw\aée@ %eyaafa aje® Qirpertﬁultar @mﬂaﬂ%@odﬁ %wi&tlna(met@bolﬁm) of
fore°1 cep rﬂ:eE” ducRSS npf@rﬂ@;eut@@@r pé’no'bhﬁc@ hr‘?‘ﬁﬁﬁﬁﬁéﬁah%%a{rﬁ'sms The

abl e salts tautoneric forns, rod rugs

mosHeesant repieseTaB/es 8 HTEI PSS EEFdZE(D@Wp@S@BQ Pdn *f@drmoanmgamsm
aref L‘)(P el e o ¢ vgsbp ah@%YtPaéﬂ@WénCC‘f(ler?ﬁﬁ |ﬁmlﬁfo‘?§ for example

and the pharnaceuticall'y acceptable salts of
gra@gﬁwaumsc'mle)IdIaﬁ,deryth@nwcm e0g shesicanteatsoinplo afeddeoraded via this
SR 854 WHIRh ¥Gls R HeRE foP thel dnd BM&RG SR aHhE
éé{mds 'g(% E}] esnerap{e fgrnu 9&§ vﬁa h enzyme are
adr@mm‘gg(yd S|multaneously, their degradation may eslowed down, and actlons and

side-effects of the medicament administered may be enhanced in an unwanted manner;
6.) suitable solubility in water (in mg/ml);

7.) suitable pharmacokinetics (temporal profile of the concentration of the compound
according to the invention in the plasma or in tissues, for example brain).
Pharmacokinetics may be described by the following parameters: half-life, distribution
volume, plasma clearance, AUC ("area under the curve", area under the concentration-

time curve), oral bioavailability, the brain/plasma ratio;

8.) a certain proportion of the active substance is present attached to plasma proteins

(drug/plasma protein binding (PPB) value);

9.) no or only minor blockage of the hERG channel: compounds which block the hERG
channel may prolong the QT interval, thus leading to serious irregularities of pulse (for
example “torsade de pointes”). Using a displacement assay described in the literature with
radioactively labelled dofetilide (G.J. Diaz et al., Journal of Pharmacological and
Toxicological Methods, 50 (2004), 187-199), it is possible to determine the potential of
compounds of blocking the hERG channels. The lower the IC50 in this “dofetilide assay”,
the more likely a potent hERG blockage. In addition, the blockage of the hERG channel
may be measured by electrophysical experiments using cells transfected with the hERG
channel, by “whole-cell patch clamping” (G.J. Diaz et al., Journal of Pharmacological and
Toxicological Methods, 50 (2004), 187-199).

It is an object of the present invention to provide a compound with high and selective

activity, preferably in particular for the vasopressin V1b receptor, for the treatment or
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R2i s hydrogen; R3is cyano; R4is hydrogen; 10R5is

hydr ogen or nethoxy, in particular nethoxy;, R6is
whyasogem or net hoxy, in particul ar nmethoxy; RAGCEEP2007/064622

hydr ogen, nethyl, ethyl, n-gpropyl or isopropyl; Xlis

-NH; X2is Nor CH 15X3is N or CH where X2 and X3

are not sinultaneously a nitrogen aton and the
prop e oG8 iy AR FPAG e Aot Y BTRSH, fo lace
acepriing tex theniveationpshoulsehavigvaagtar o1ere okthe edganiages bi toghkmentioned
e M oty AT V88 BBl g b Fecopior

or methoxy, in particular methoxy; R6is hydrogen or

; M ~hi j j iigul ar nmet hyl
T e R e S o B s N

X2is N, 30X3is CH and the pharmaceutically acceptabl e

salts, tautomeric forns, and prggrugs thereof. A

further particularly prefér subject-matter of the

i nvention are conpounds @f the general formula (1) in

whi ch 35121i s et hoxy drogen; WO
64642 6 fs cyano;
X1

2008/ 080973PCREEP2007] 0
N
R4 NTSo ()

R6 R7

(1)
in which
R1 is ethoxy;
R2 is hydrogen;
R3 is cyano;
R4 is hydrogen;
R5 is hydrogen, methoxy or ethoxy;
R6 is hydrogen or methoxy;
R7 is hydrogen, methyl, ethyl, n-propyl or isopropyl;
X1 is -NH-;
X2 is N or CH;
X3 is N or CH;

where X2 and X3 are not simultaneously N (that is to say are a nitrogen atom);

and by the pharmaceutically acceptable salts, tautomeric forms, and prodrugs thereof.

Accordingly, the present invention relates to compounds of the general formula (1) (also
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R4i s hydrogen; R5is hydrogen or methoxy, in particular
nmet hoxy; R6i s hydrogen or nethoxy, in particul ar

woredoBosowy3 SR7i s hydrogen, methyl or ethyl, in PCT/EP2007/064622

particular nethyl or ethyl;s Xlis -N H; X2is CH X3is
N, and the pharnmaceutically acceptable salts,
tautoneric forns, and prodrugs thereof. 10 A further

Hﬁ‘{ohh&éj ?%b%mﬁﬁﬁél@ﬁﬁ&ﬁweﬁ%ﬂoﬁ%@c ?@%%Gr%f LRt e%%%é&imjtlcally

oun eneral Tormul
acagplebieysaltRaf ﬁlem@mwge@ﬁ (I1BREthe Peackings, ome gorﬁwrr@g élr)
R5i s hydrogen or nethoxy, in particular methoxy; R6is
hydr ogen or net hox in particular methoxy; R7is
A nﬁﬁjiaﬁ@gémhjemaﬁﬂr oa%ee«wwnon e gegmouads gfrthﬁﬁemgnal fermula (1) in
whebhyl; 20Xlis -NH; X2is CH, X3is CH, and the
pharnaceutlcally acceptable salts, tautoneric forns,
Rlandisgthyugs t hereof. 25A further particularly
R2Pr ek8f HRYerubj ect -matter of the invention are
conpounds of the general formula (1) in which Rlis
R3et higxoyan®2i s hydr ogen; R3is cyano; 30R4i s hydrogen;
4R5|§rpg&ggﬁy R6i s nmethoxy; R7is methyl or ethyl; Xlis

R5 |s hydrogen or methoxy, in particular methoxy;

R6 is hydrogen or methoxy, in particular methoxy;

R7 is hydrogen, methyl, ethyl, n-propyl or isopropyl;
X1 is -NH-;

X2 is N or CH;

X3 is N or CH;

where X2 and X3 are not simultaneously a nitrogen atom;

and the pharmaceutically acceptable salts, tautomeric forms, and prodrugs thereof.

A particularly preferred subject-matter of the invention are compounds of the general
formula (l) in which

R1 is ethoxy;

R2 is hydrogen;

R3 is cyano;

R4 is hydrogen;

R5 is hydrogen or methoxy, in particular methoxy;

R6 is hydrogen or methoxy, in particular methoxy, in particular methyl or ethyl;

R7 is hydrogen, methyl or ethyl;

X1 is -NH-;
X2 is N;
X3 is CH;

and the pharmaceutically acceptable salts, tautomeric forms, and prodrugs thereof.

A further particularly preferred subject-matter of the invention are compounds of the
general formula (1) in which

R1 is ethoxy;

R2 is hydrogen;
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35 X2is CHand X3 is N or X2is Nand X3 is CH WO
2008/ 080973PCT/ EP2007/ 064622 7 and the
webmsosweuti cal |y acceptable salts, tautoneri cPEDEP®N7/064622
and prodrugs thereof. Exanpl es of preferred
enbodi nents of the present invention are conpounds
according to the general formula (1), and the
pha tically acceptable salts, tautoneric fornms,
R3and%§§§@%rugs thereof, in which Rlis ethoxy, R2is
Rénhydisdyeivgem3i s cyano, R4is hydrogen, 10Xlis NH, and in
R5WNI hhyliRfGeh 3F etoky AR parfRulaRmettfdRy:and R7 have in each
case the neani ngs sztedlln one of the rows of Table 1
Répel sWydrrgen er metrpxunpipartielar xetheay:R5 R6 R7 1 N CH

R7 et RO roFRh NAXMY BN, id pAHiEHaMREROKY: ethyl;

X1 is -NH-;
X2 is CH;
X3 is N;

and the pharmaceutically acceptable salts, tautomeric forms, and prodrugs thereof.

A further particularly preferred subject-matter of the invention are compounds of the
general formula (1) in which

R1 is ethoxy;

R2 is hydrogen;

R3 is cyano;

R4 is hydrogen;

R5 is hydrogen or methoxy, in particular methoxy;

R6 is hydrogen or methoxy, in particular methoxy;

R7 is hydrogen, methyl or ethyl, in particular methyl or ethyl;

X1 is -NH-;
X2 is CH;
X3 is CH;

and the pharmaceutically acceptable salts, tautomeric forms, and prodrugs thereof.

A further particularly preferred subject-matter of the invention are compounds of the
general formula (1) in which
R1 is ethoxy;

R2 is hydrogen;

R3 is cyano;

R4 is hydrogen;

R5 is methoxy;

R6 is methoxy;

R7 is methyl or ethyl;

X1 is -NH-;

X2 is CH and X3 is N; or
X2 is N and X3 is CH;
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H nmethyl 3 N CH ethoxy Hnmethyl 4 NCHHH nmethyl 5 N
CH H net hoxy nethyl 6 N CH et hoxy nethoxy nmethyl 7 N

weckhosmsdooxy net hoxy PCT/EP2007/064622

7

and the pharmaceutically acceptable salts, tautomeric forms, and prodrugs thereof.

Examples of preferred embodiments of the present invention are compounds according to

the general formula (1), and the pharmaceutically acceptable salts, tautomeric forms, and

prodrugs thereof, in which

R1
R2
R3
R4
X1

is ethoxy,

is hydrogen,
is cyano,

is hydrogen,
is NH,

and in which the radicals X2, X3, R5, R6 and R7 have in each case the meanings listed in

one of the rows of Table 1 below.

Table 1:

Example X2 X3 R5 R6 R7

No.

1 N CH methoxy methoxy methyl
2 N CH methoxy H methyl
3 N CH ethoxy H methyl
4 N CH H H methyl
5 N CH H methoxy methyl
6 N CH ethoxy methoxy methyl
7 N CH methoxy methoxy ethyl

8 N CH methoxy H ethyl

9 N CH ethoxy H ethyl

10 N CH H H ethyl

11 N CH H methoxy ethyl

12 N CH ethoxy methoxy ethyl

13 N CH methoxy methoxy n-propyl
14 N CH methoxy H n-propyl
15 N CH ethoxy H n-propyl
16 N CH H H n-propyl
17 N CH H methoxy n-propyl
18 N CH ethoxy methoxy n-propyl
19 N CH methoxy methoxy isopropyl




ethyl 8 N CH nethoxy H ethyl 9 N CH ethoxy H ethyl 10
N CHHHethyl 11 N CH H nethoxy ethyl 12 N CH et hoxy

woredoBosy7Et hyl PCT/EP2007/064622
8

Example X2 X3 R5 R6 R7

No.

20 N CH methoxy H isopropyl

21 N CH ethoxy H isopropyl

22 N CH H H isopropyl

23 N CH H methoxy isopropyl

24 N CH ethoxy methoxy isopropyl

25 N CH methoxy methoxy H

26 N CH methoxy H H

27 N CH ethoxy H H

28 N CH H H H

29 N CH H methoxy H

30 N CH ethoxy methoxy H

31 CH N methoxy methoxy methyl

32 CH N methoxy H methyl

33 CH N ethoxy H methyl

34 CH N H H methyl

35 CH N H methoxy methyl

36 CH N ethoxy methoxy methyl

37 CH N methoxy methoxy ethyl

38 CH N methoxy H ethyl

39 CH N ethoxy H ethyl

40 CH N H H ethyl

41 CH N H methoxy ethyl

42 CH N ethoxy methoxy ethyl

43 CH N methoxy methoxy n-propyl

44 CH N methoxy H n-propyl

45 CH N ethoxy H n-propyl

46 CH N H H n-propyl

47 CH N H methoxy n-propyl

48 CH N ethoxy methoxy n-propyl

49 CH N methoxy methoxy isopropyl

50 CH N methoxy H isopropyl

51 CH N ethoxy H isopropyl




13 N CH net hoxy nethoxy n-propyl 14 N CH nethoxy H
n-propyl 15 N CH ethoxy H n-propyl 16 NCH HH

wo2@808wh3 17 N CH H nmet hoxy n-propyl 18 PCT/EP2007/064622
9

Example X2 X3 R5 R6 R7

No.

52 CH N H H isopropyl

53 CH N H methoxy isopropyl

54 CH N ethoxy methoxy isopropyl

55 CH N methoxy methoxy H

56 CH N methoxy H H

57 CH N ethoxy H H

58 CH N H H H

59 CH N H methoxy H

60 CH N ethoxy methoxy H

61 CH CH methoxy methoxy methyl

62 CH CH methoxy H methyl

63 CH CH ethoxy H methyl

64 CH CH H H methyl

65 CH CH H methoxy methyl

66 CH CH ethoxy methoxy methyl

67 CH CH methoxy methoxy ethyl

68 CH CH methoxy H ethyl

69 CH CH ethoxy H ethyl

70 CH CH H H ethyl

71 CH CH H methoxy ethyl

72 CH CH ethoxy methoxy ethyl

73 CH CH methoxy methoxy n-propyl

74 CH CH methoxy H n-propyl

75 CH CH ethoxy H n-propyl

76 CH CH H H n-propyl

77 CH CH H methoxy n-propyl

78 CH CH ethoxy methoxy n-propyl

79 CH CH methoxy methoxy isopropyl

80 CH CH methoxy H isopropyl

81 CH CH ethoxy H isopropyl

82 CH CH H H isopropyl

83 CH CH H methoxy isopropyl
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15

N CH et hoxy met hoxy n-propyl 19 N CH net hoxy met hoxy
i sopropyl 8 Exanple No. X2 X3 R5 R6 R7 20 N CH
woregoBosg73 | sopropyl 21 N CH et hoxy H i sopr opybPCT/EP2007/064622

10

Example X2 X3 R5 R6 R7

No.

84 CH CH ethoxy methoxy isopropyl
85 CH CH methoxy methoxy H

86 CH CH methoxy H H

87 CH CH ethoxy H H

88 CH CH H H H

89 CH CH H methoxy H

90 CH CH ethoxy methoxy H

In particular, the present invention relates to the following compound of the formula la

(which corresponds to compound Example 1 of table 1)

ITI o <\L‘> (la)

O-CH CH,

and also the pharmaceutically acceptable salts, tautomeric forms, and prodrugs of la.

In particular, the present invention also relates to the compound Example 7 of table 1 and

also to the pharmaceutically acceptable salts, tautomeric forms, and prodrugs thereof.

In particular, the present invention also relates to the compound Example 31 of table 1

and also to the pharmaceutically acceptable salts, tautomeric forms, and prodrugs thereof.

In particular, the present invention also relates to the compound Example 37 of table 1

and also to the pharmaceutically acceptable salts, tautomeric forms, and prodrugs thereof.
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The compounds (1) or (la) of the invention have a centre of chirality in position 3 of the 2-
oxindole ring. The compounds according to the invention of the general formula (1) or (1a)
may therefore be present as a 1:1 mixture of enantiomers (racemate), or as a non-
racemic mixture of enantiomers in which one of the two enantiomers, i.e. either the
(laevorotatory) enantiomer which turns the plane of polarization of linear polarized light to
the left ((-)-enantiomer below), or the (dextrorotatory) enantiomer which turns the plane of
polarization of linear polarized light to the right ((+)-enantiomer below), is enriched, or as
essentially enantiomerically pure compounds (enantiomeric excess ee > 90%), i.e. as
essentially enantiomerically pure (-)-enantiomer or (+)-enantiomer. Preferably, the
compounds are present as essentially enantiomerically pure compounds. Particular

preference is given to compounds which are essentially enantiomerically pure (ee > 90%).

The invention therefore provides the pure enantiomers as well as their mixtures, for
example, mixtures in which one enantiomer is present in enriched form, but also the
racemates. The invention also provides the pharmaceutically acceptable salts, the
tautomers and the prodrugs of the pure enantiomers of (I) or (Ia), and the enantiomer
mixtures in the form of the pharmaceutically acceptable salts, the tautomers and the

prodrugs of (I) or (la).

Preferred embodiments of the invention are compounds of the general formula (I) or (la),
as defined above, which are characterized in that they are present in optically active form
and that they are in each case the enantiomer, which rotates the plane of polarization of
polarized light to the left, (i.e. the laevorotatory enantiomer) of the compound of the
general formula (1) in question in the form of the free base, or a pharmaceutically
acceptable salt, a tautomeric form or a prodrug thereof. Below, the laevorotatory

enantiomers of the compounds (1) or (Ia) are also referred to as (-)-enantiomers.

Preferred embodiments of the invention are those compounds of the general formula (l) or
(Ia), as defined above, which are characterized in that they are present in optically active
form, where the absolute configuration of the chiral C-3 ring carbon atom of these
compounds corresponds to the absolute configuration at C-3 of the (-)-enantiomer of the
compound of the formula (la) in the form of the free base. This configuration is also
referred to below as the "preferred configuration®. X-Ray structure analyses have shown
that the (-)-enantiomer of the compounds of the formula (la) has S configuration with

respect to the centre of asymmetry at the carbon atom of position 3 of the oxindole ring.
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According to the invention, preference is given to compounds of the general formula (1) or
(la), tautomers thereof, pharmaceutically acceptable salts thereof and prodrugs thereof,
as defined above, in which the corresponding (-)-enantiomer is present in an optical purity

(enantiomeric excess, ee) of greater than 50%.

According to the invention, preference is given to compounds of the general formula (1) or
(la), tautomers thereof, pharmaceutically acceptable salts thereof and prodrugs thereof,
as defined above, in which the enantiomer having the preferred absolute configuration at
the C-3 ring carbon atom is present in an optical purity (enantiomeric excess, ee) of

greater than 50%.

According to the invention, preference is given to compounds of the general formula (1) or
(la), tautomers thereof, pharmaceutically acceptable salts thereof and prodrugs thereof,
as defined above, in which the corresponding (-)-enantiomer is present in an optical purity

(enantiomeric excess, ee) of greater than 90%.

According to the invention, preference is given to compounds of the general formula (1) or
(la), tautomers thereof, pharmaceutically acceptable salts thereof and prodrugs thereof,
as defined above, in which the enantiomer having the preferred absolute configuration at
the C-3 ring carbon atom is present in an optical purity (enantiomeric excess, ee) of

greater than 90%.

Likewise preferred embodiments of the invention are compounds of the general formula (1)
or (la) as defined above, which are characterized in that they are present in optically
inactive form, that is to say in the form of the racemate, or in the form of a

pharmaceutically acceptable salt, a tautomeric form or a prodrug of the racemate.

A further subject-matter of the present invention relates to medicaments comprising at
least one compound of the general formula (1) or (la) and/or a pharmaceutically

acceptable salt or a prodrug thereof as defined above.

A further subject-matter of the present invention relates to compounds of the general
formula (1) or (Ia) and/or a pharmaceutically acceptable salt or a prodrug thereof as

defined above for use as a medicament.
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A further subject-matter of the present invention relates to the compounds of the formula
() or (la) and/or a pharmaceutically acceptable salt or a prodrug thereof as defined above
for use in therapy or prophylaxis of a disease, in particular a vasopressin-dependent

disease or a disease mentioned herein.

A further subject-matter of the present invention relates to the use of at least one
compound of the general formula (1) or (Ia) and/or a pharmaceutically acceptable salt or a
prodrug thereof as defined above for the treatment and/or prophylaxis of at least one
vasopressin-dependent disease and/or for the manufacture of a medicament for the
treatment and/or a prophylaxis of at least one vasopressin-dependent disease.
Vasopressin-dependent diseases are those in which the progression of the disease
depends at least in part on vasopressin, i.e. diseases where the vasopressin level, which

may contribute directly or indirectly to the disease picture, is elevated.

The present invention also relates to the use of the compounds (1) or (la) according to the
invention and/or a pharmaceutically acceptable salt or a prodrug thereof for the treatment
and/or prophylaxis of diseases in which the progression of the disease depends at least in
part on vasopressin, i.e. diseases where the vasopressin level, which may contribute
directly or indirectly to the disease picture, is elevated. The present invention also relates
to the use of the compounds (1) or (la) according to the invention and/or a
pharmaceutically acceptable salt or a prodrug thereof for preparing a medicament for the

treatment and/or prophylaxis of such a disease.

The present invention relates in particular to the use of at least one compound of the
general formula (1) or (Ia) and/or a pharmaceutically acceptable salt or a prodrug thereof
as defined above for the treatment and/or prophylaxis of at least one disorder selected
from the group consisting of diabetes, in particular diabetes insipidus, insulin resistance,
nocturnal enuresis, incontinence, diseases in which blood coagulation disorders occur,
and/or for delaying micturition and the use thereof for the manufacture of a medicament

for the treatment and/or prophylaxis of at least one of said diseases.

The present invention relates in particular to the use of at least one compound of the
general formula (1) or (Ia) and/or a pharmaceutically acceptable salt or a prodrug thereof
as defined above for the treatment and/or prophylaxis of at least one disorder selected

from the group consisting of hypertension, pulmonary hypertension, heart failure,
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myocardial infarction, coronary spasm, unstable angina, PTCA (percutaneous
transluminal coronary angioplasty), ischemias of the heart, disorders of the renal system,
edemas, renal vasospasm, necrosis of the renal cortex, hyponatremia, hypokalemia,
Schwartz-Bartter syndrome, disorders of the gastrointestinal tract, gastritic vasospasm,
hepatocirrhosis, gastric and intestinal ulcer, emesis, emesis occurring during
chemotherapy, and travel sickness, and the use thereof for the manufacture of a

medicament for the treatment and/or prophylaxis of at least one of said diseases.

The compounds (l) or (la) of the invention, their salts, their tautomers and their prodrugs
can also be used for the treatment of various vasopressin-dependent complaints which
exhibit central nervous causes or alterations in the HPA axis (hypothalamic pituitary
adrenal axis), for example for affective disorders such as depressive disorders and bipolar
disorders. These include for example dythymic disorders, phobias, post-traumatic stress
disorders, general anxiety disorders, panic disorders, seasonal depressions and sleep

disorders.

The compounds (l) or (la) of the invention, their salts, their tautomers and their prodrugs
can likewise be employed for treatment in cases of anxiety disorders and stress-
dependent anxiety disorders such as, for example, generalized anxiety disorders,
phobias, post-traumatic anxiety disorders, panic anxiety disorders, obsessive-compulsive
anxiety disorders, acute stress-dependent anxiety disorders and social phobia. The
compounds of the invention can further be employed also for the treatment of memory
impairments, Alzheimer’s disease, psychoses, psychotic disorders, sleep disorders and/or

Cushing’s syndrome, and all stress-dependent diseases.

A further subject-matter of the invention relates to the use of at least one compound of the
general formula (1) or (Ia) and/or a pharmaceutically acceptable salt or a prodrug thereof
as defined above for the treatment of affective disorders and/or for the manufacture of a

medicament for the treatment of affective disorders.

A further subject-matter of the invention relates to the use of at least one compound of the
general formula (1) or (Ia) and/or a pharmaceutically acceptable salt or a prodrug thereof
as defined above for the treatment of anxiety disorders and/or stress-dependent anxiety
disorders and/or for the manufacture of a medicament for the treatment of anxiety

disorders and/or stress-dependent anxiety disorders.
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A further subject-matter of the invention relates to the use of at least one compound of the
general formula (I) or (Ia) and/or a pharmaceutically acceptable salt or a prodrug thereof
as defined above for the treatment of memory impairments and/or Alzheimer’'s disease
and/or for the manufacture of a medicament for the treatment of memory impairments

and/or Alzheimer’s disease.

A further subject-matter of the invention relates to the use of at least one compound of the
general formula (1) or (Ia) and/or a pharmaceutically acceptable salt or a prodrug thereof
as defined above for the treatment of psychoses and/or psychotic disorders and/or for the

manufacture of a medicament for the treatment of psychoses and/or psychotic disorders.

A further subject-matter of the invention relates to the use of at least one compound of the
general formula (1) or (Ia) and/or a pharmaceutically acceptable salt or a prodrug thereof
as defined above for the treatment of Cushing’'s syndrome or other stress-dependent
diseases and/or for the manufacture of a medicament for the treatment of Cushing’s

syndrome or other stress-dependent diseases.

A further subject-matter of the invention relates to the use of at least one compound of the
general formula (1) or (Ia) and/or a pharmaceutically acceptable salt or a prodrug thereof
as defined above for the treatment of sleep disorders and/or for the manufacture of a

medicament for the treatment of sleep disorders.

A further subject-matter of the invention relates to the use of at least one compound of the
general formula (I) or (Ia) and/or a pharmaceutically acceptable salt or a prodrug thereof
as defined above for the treatment of depressive disorders and/or for the manufacture of a

medicament for the treatment of depressive disorders.

A further subject-matter of the invention relates to the use of at least one compound of the
general formula (1) or (la) and/or a pharmaceutically acceptable salt or a prodrug thereof
as defined above for the treatment of childhood onset mood disorders and/or for the
manufacture of a medicament for the treatment of childhood onset mood disorders. The
term "childhood onset mood disorders” is understood to mean mood disorders and

depressions which begin as early as childhood.

A further subject-matter of the invention relates to the use of at least one compound of the

general formula (I) or (Ia) and/or a pharmaceutically acceptable salt or a prodrug thereof
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as defined above for the treatment of vasomotor symptoms and/or thermoregulatory

dysfunctions, such as, for example, the "hot flush" symptom.

A further subject-matter of the invention relates to the use of at least one compound of the
general formula (I) or (Ia) and/or a pharmaceutically acceptable salt or a prodrug thereof
as defined above for the treatment and/or prophylaxis of drug dependencies, medicament
dependencies and/or dependencies mediated by other factors, for the treatment and/or
prophylaxis of stress caused by the withdrawal of one or more factors mediating the
dependency and/or for the treatment and/or prophylaxis of stress-induced relapses into
the drug dependencies, medicament dependencies and/or dependencies mediated by

other factors.

A further subject-matter of the invention relates to the use of at least one compound of the
general formula (I) or (Ia) and/or a pharmaceutically acceptable salt or a prodrug thereof

as defined above for the treatment and/or prophylaxis of schizophrenia and/or psychosis.

A further subject-matter of the invention relates to a method for the treatment and/or
prophylaxis of at least one disorder selected from the group consisting of diabetes, in
particular diabetes insipidus, insulin resistance, nocturnal enuresis, incontinence,
diseases in which blood coagulation disorders occur, and for delaying micturition in a
patient, characterized in that an effective amount of at least one compound of the general
formula (1) or (la) and/or a pharmaceutically acceptable salt or a prodrug thereof is

administered to the patient.

A further subject-matter of the invention relates to a method for the treatment and/or
prophylaxis of at least one disorder selected from the group consisting of hypertension,
pulmonary hypertension, heart failure, myocardial infarction, coronary spasm, unstable
angina, PTCA (percutaneous transluminal coronary angioplasty), ischemias of the heart,
disorders of the renal system, edemas, renal vasospasm, necrosis of the renal cortex,
hyponatremia, hypokalemia, Schwartz-Bartter syndrome, disorders of the gastrointestinal
tract, gastritic vasospasm, hepatocirrhosis, gastric and intestinal ulcer, emesis, emesis
occurring during chemotherapy, and travel sickness in a patient, characterized in that an
effective amount of at least one compound of the general formula (1) or (Ia) and/or a

pharmaceutically acceptable salt or a prodrug thereof is administered to the patient.

A further subject-matter of the invention relates to a method for the treatment and/or
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prophylaxis of affective disorders in a patient, characterized in that an effective amount of
at least one compound of the general formula (I) or (Ia) and/or a pharmaceutically

acceptable salt or a prodrug thereof is administered to the patient.

A further subject-matter of the invention relates to a method for the treatment of anxiety
disorders and/or stress-dependent anxiety disorders in a patient, characterized in that an
effective amount of at least one compound of the general formula (1) or (Ia) and/or a

pharmaceutically acceptable salt or a prodrug thereof is administered to the patient.

A further subject-matter of the invention relates to a method for the treatment of memory
impairments and/or Alzheimer’s disease in a patient, characterized in that an effective
amount of at least one compound of the general formula (I) or (Ia) and/or a

pharmaceutically acceptable salt or a prodrug thereof is administered to the patient.

A further subject-matter of the invention relates to a method for the treatment of
psychoses and/or psychotic disorders in a patient, characterized in that an effective
amount of at least one compound of the general formula (I) or (Ia) and/or a

pharmaceutically acceptable salt or a prodrug thereof is administered to the patient.

A further subject-matter of the invention relates to a method for the treatment of Cushing’s
syndrome in a patient, characterized in that an effective amount of at least one compound
of the general formula (I) or (Ia) and/or a pharmaceutically acceptable salt or a prodrug

thereof is administered to the patient.

A further subject-matter of the invention relates to a method for the treatment of sleep
disorders in a patient, characterized in that an effective amount of at least one compound
of the general formula (I) or (Ia) and/or a pharmaceutically acceptable salt or a prodrug

thereof is administered to the patient.

A further subject-matter of the invention relates to a method for the treatment of
depressive disorders in a patient, characterized in that an effective amount of at least one
compound of the general formula (1) or (Ia) and/or a pharmaceutically acceptable salt or a

prodrug thereof is administered to the patient.

A further subject-matter of the invention relates to a method for the treatment and/or

prophylaxis of vasomotor symptoms and/or thermoregulatory dysfunctions, such as, for
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example, the "hot flush" symptom, in a patient, characterized in that an effective amount
of at least one compound of the general formula (l) or (Ia) and/or a pharmaceutically

acceptable salt or a prodrug thereof is administered to the patient.

A further subject-matter of the invention relates to a method for the treatment and/or
prophylaxis of drug dependencies, medicament dependencies and/or dependencies
mediated by other factors, for the treatment and/or prophylaxis of stress caused by the
withdrawal of one or more factors mediating the dependency and/or for the treatment
and/or prophylaxis of stress-induced relapses in the drug dependencies, medicament
dependencies and/or dependencies mediated by other factors, in a patient, characterized
in that an effective amount of at least one compound of the general formula (1) or (1a)
and/or pharmaceutically acceptable salt or a prodrug thereof is administered to the

patient.

A further subject-matter of the invention relates to a method for the treatment and/or
prophylaxis of schizophrenia and/or psychosis in a patient, characterized in that an
effective amount of at least one compound of the general formula (1) or (Ia) and/or a

pharmaceutically acceptable salt or a prodrug thereof is administered to the patient.

A further subject-matter of the invention relates to a method as defined above, which is
characterized in that the patient is a mammal, preferably a human or a nonhuman

mammal or a nonhuman transgenic mammal.

The compounds of the general formula (1) or (1a), their pharmaceutically acceptable salts
and prodrugs as defined above can be prepared by a skilled worker with knowledge of the
technical teaching of the invention in implementation and/or in analogous implementation

of process steps known per se.

A further preferred embodiment relates to compounds of the general formula (1) or (la),
their tautomers, their prodrugs thereof and their pharmaceutically acceptable salts as
described above, which are characterized in that they are selective for the vasopressin
receptor subtype V1b over at least one of the closely related vasopressin/oxytocin

receptor subtypes (for example vasopressin V1a, vasopressin V2 and/or oxytocin).

A further preferred embodiment relates to compounds of the general formula (I) or (la),

their tautomers, their prodrugs thereof and their pharmaceutically acceptable salts as
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described above, which are characterized in that they have improved metabolic stability.

The metabolic stability of a compound can be determined, for example, by incubating a
solution of this compound with liver microsomes from particular species (for example rat,
dog or human) and determining the half-life of the compound under these conditions (RS
Obach, Curr Opin Drug Discov Devel. 2001, 4, 36-44). It is possible to conclude from an
observed larger half-life that the metabolic stability of the compound is improved. The
stability in the presence of human liver microsomes is of particular interest since it makes
it possible to predict the metabolic degradation of the compound in the human liver.
Compounds with increased metabolic stability (determined in the liver microsome test) are
therefore probably also degraded more slowly in the liver. The slower metabolic
degradation in the liver can lead to higher and/or longer-lasting concentrations (effective
levels) of the compound in the body, so that the elimination half-life of the compounds
according to the invention is increased. Increased and/or longer-lasting effective levels
may lead to a better efficacy of the compound in the treatment or prophylaxis of various
vasopressin-dependent diseases. An improved metabolic stability may additionally lead to
an increased bioavailability after oral administration, because the compound is subjected,
after being absorbed in the intestine, to less metabolic degradation in the liver (so-called
first pass effect). An increased oral bioavailability may, because the concentration
(effective level) of the compound is increased, lead to a better efficacy of the compound

after oral administration.

A further preferred embodiment relates to compounds of the general formula (1) as
described above, characterized in that, in patients or relevant animal models allowing
prognostic statements on therapeutic application, they have improved pharmacological

activity compared to the oxindole compounds known from the prior art.

Each of the stated preferred definitions of a variable may be combined with any definitions

of the remaining variables.

The invention relates in particular to compounds of the general formula (I) which are
selected from the group consisting of the examples, listed below, 1, 2, 3,4, 5,6, 7, 8, 9,
10,11, 12,13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33,
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57,
58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68,69, 70, 71,72,73,74,75,76,77,78, 79, 80, 81,
82, 83, 84, 85, 86, 87, 88, 89 and 90, and also to their tautomeric forms, their prodrugs
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and in particular their physiologically acceptable salts, and their non-salt forms such as
hydrates and/or solvates. Particular preference is given to providing the abovementioned

compounds in the form of the free base or in the form of acid addition salts.

The invention in particular also relates to the (-)-enantiomers of the Examples 1 to 90 in
accordance with the general formula (1) selected from the compounds of the examples,
listed below, 1B, 2B, 3B, 4B, 5B, 6B, 7B, 8B, 9B, 10B, 11B, 12B, 13B, 14B, 15B, 16B,
17B, 18B, 19B, 20B, 21B, 22B, 23B, 24B, 25B, 26B, 27B, 28B, 29B, 30B, 31B, 32B, 33B,
34B, 35B, 36B, 37B, 38B, 39B, 40B, 41B, 42B, 43B, 44B, 45B, 46B, 47B, 48B, 49B, 50B,
51B, 52B, 53B, 54B, 55B, 56B, 57B, 58B, 59B, 60B, 61B, 62B, 63B, 64B, 65B, 66B, 67B,
68B, 69B, 70B, 71B, 72B, 73B, 74B, 75B, 76B, 77B, 78B, 79B, 80B, 81B, 82B, 83B, 84B,
85B, 86B, 87B, 88B, 89B and 90B, and also to tautomeric forms, prodrugs and in
particular physiologically acceptable salts, and non-salt forms such as hydrates and/or
solvates of compounds of the formula (1). Particular preference is given to providing the
abovementioned compounds in the form of the free base or in the form of acid addition

salts.

The term "prodrugs” is to be understood as meaning those compounds which are
metabolized in vivo to the compounds according to the invention. Typical examples of
prodrugs are described in C.G. Wermeth (Ed.): The Practice of Medicinal Chemistry,
Academic Press, San Diego, 1996, pages 671-715. They include, for example,
phosphates, carbamates or amino acids, esters and others. In the present invention
suitable prodrugs of the compounds of the formual are compounds of the formula I, where
the nitrogen atom that carries R7 is part of an amide/peptide group, i.e. the nitrogen
carries a acyl group such as C1-C4-alkylcarbonyl e.g. acetyl, propionyl, n-butyryl (n-
propylcarbonyl), isobutyryl, n-butylcarbonyl oder tert-butylcarbonyl (pivaloyl), benzoyl, CO
bound radical derived from an amino acid such as a CO bound radical derived from
glycine, alanine, serine, phenylalanine etc. Suitable prodrugs olso include
alkylcarbonyloxyalkylcarbamate, wherein the radical R7 in formula | is a moiety of the
formula -C(=0)-0O-CHR?®-0O-C(=0)-R® wherein R* and R” are independently of each other
are selected from C4-Cy4-alkyl. Such carbamates have been generally described by J.
Alexander, R. Cargill, S. R. Michelson, H. Schwam, J. Medicinal Chem. 1988, 31(2), 318-
322. These groups are cleaved under metabolic conditions to yield a compound of the

formula |, wherein R7 is hydrogen.

The invention furthermore relates to the pharmaceutically acceptable salts of compounds
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of the formula |, which are also referred to as physiologically acceptable salts. The salts
are generally obtainable by reacting the free base of the compounds (l) according to the
invention with a suitable acid. Suitable acids are listed, for example, in "Fortschritte der
Arzneimittelforschung" [Advances in Drug Research], 1966, Birkhduser Verlag, Vol.10,
pp.224-285. They include, for example, hydrochloric acid, citric acid, tartaric acid, lactic
acid, phosphoric acid, methanesulphonic acid, acetic acid, formic acid, maleic acid and

fumaric acid.

The compounds of the invention are effective after administration by various routes. The
administration can, for example, be carried out intravenously, intramuscularly,
subcutaneously, topically, intratracheally, intranasally, transdermally, vaginally, rectally,
sublingually, buccally or orally and is frequently carried out intravenously, intramuscularly

or in particular orally.

The present invention also relates to pharmaceutical compositions which comprise a
compound (I) of the invention, and/or a tautomer, and/or a pharmaceutically acceptable
salt and/or a prodrug thereof and suitable pharmaceutical carriers (drug carriers). The
amount of compound | in the pharmaceutical composition may depend on the
formulation type of the composition and may be e.g. in the range from 0.0001 mg/g to

1 g/g in particular from 0.001 mg/g to 0.5 g/g of the composition.

These drug carriers are chosen according to the pharmaceutical form and the desired

mode of administration.

The compounds of the invention of the general formula (l) or, where appropriate, suitable
salts of these compounds can be used to manufacture pharmaceutical compositions for
oral, sublingual, buccal, subcutaneous, intramuscular, intravenous, topical, intratracheal,
intranasal, transdermal, vaginal or rectal administration and be administered to animals or
humans in unit dose forms mixed with conventional pharmaceutical carriers for the

prophylaxis or treatment of the above disorders or diseases.

Suitable uniform administration forms (unit dose forms) comprise forms for oral
administration, such as tablets, gelatin capsules, powders, granules, solutions or
suspensions for oral intake, forms for sublingual, buccal, intratracheal or intranasal

administration, aerosols, implants, forms of subcutaneous, intramuscular or intravenous
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administration and forms of rectal administration.

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

compound can vary between 0.01 and 50 mg per kg of body weight and per day.

Each unit dose may comprise from 0.05 to 5000 mg, preferably 1 to 1000 mg, of the
active compound in combination with a pharmaceutical carrier. This unit dose can be
administered 1 to 5 times a day so that a daily dose of from 0.5 to 25 000 mg, preferably 1

to 5000 mg, is administered.

If a solid composition in the form of tablets is prepared, the active compound is mixed with
a pharmaceutical carrier such as gelatin, starch, lactose, magnesium stearate, talc, silicon

dioxide or the like.

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

in order to release a predetermined amount of the active compound continuously.

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

with an extender and taking up 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
comprise active compounds together with a sweetener which is preferably calorie-free,

methylparaben or propylparaben as antiseptics, a flavouring and a suitable colouring.

The water-dispersible powders or granules may comprise the active compounds mixed
with dispersants, wetting agents or suspending agents, such as polyvinylpyrrolidones, and

sweeteners or taste improvers.

Rectal or vaginal administration is achieved by the use of suppositories which are
prepared with binders which melt at the rectal temperature, for example cocoa butter or
polyethylene glycols. Parenteral administration is effected by using aqueous suspensions,

isotonic salt solutions or sterile and injectable solutions which comprise pharmacologically
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suitable dispersants and/or wetting agents, for example propylene glycol or polyethylene

glycol.

The active compound can also be formulated as microcapsules or centrosomes, if suitable

with one or more carriers or additives.

In addition to the compounds of the general formula (I), or their pharmaceutically
acceptable salts or prodrugs, the compositions of the invention may comprise further
active compounds which may be beneficial for the treatment of the impairments or

disorders indicated above.

The present invention therefore further relates to pharmaceutical compositions which
comprise a plurality of active compounds, where at least one of these is a compound (I)

according to the invention, a tautomer, a salt or a prodrug thereof.

PREPARATION OF THE COMPOUNDS OF THE INVENTION

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

described below.

The preparation of the oxindoles according to the invention can be carried out by different
routes as illustrated in synthesis schemes 1 and 2. In these synthesis schemes, the

variables have the same meanings as in the general formula (l).

The 3-hydroxy-1,3-dihydroindol-2-ones IV can be obtained by adding metallated
heterocycles Il to the 3-keto group of the isatins Il. The metallated heterocycles, such as,
for example, the corresponding Grignard (Mg) or organyllithium compound, can be
obtained in a customary manner from halogen or hydrocarbon compounds. Exemplary
procedures can be found in Houben-Weyl, Methoden der Organischen Chemie [Methods
of organic chemistry], Vol. 13, 1-2, Chap. Mg and Li compounds. The isatins Il 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, 1975, 18, 2-58; J. Brazil. Chem. Soc. 12, 273-324, 2001).

Using KCN or Zn(CN), with Pd(0) catalysis in solvents such as dimethylformamide or

tetrahydrofuran, if appropriate also with addition of bases such as K,COj; or other
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w@aoosioguelar, the present invention relates to pAEEP2007/064622
foll ow ng compound of the herrmula |Ia (which
corresponds to conpound Exanple 1 of table 1)

carbonates and amines, it is possible to convert, at elevated temperature, the 3-
hydroxyoxindoles IV which, in the 6-membered aromatic ring contain, for example as
radical R® or R*, an iodine substituent, into the analogous cyano-containing 3-hydroxy-
oxindoles IV. Suitable for use as Pd(0) salts are, for example, transition metal complexes
prepared in situ from PdCl, or PdOAc, by addition of phosphines, such as
tris(orthotolyl)phosphine. It is also possible to use commercial palladium complexes, such
as, for example, the catalyst tetrakis(triphenylphosphine)palladium(0) and/ or added

phosphine ligands.

The 3-hydroxyoxindoles IV can be converted into the compounds V which carry a leaving
group LG’ in position 3, where the leaving group LG’ may be a customary leaving group,
such as, for example, halide, mesylate or tosylate. The intermediate V where, for
example, LG’ = chlorine, can be prepared by treating the alcohol IV with thionyl chloride in
the presence of a base, such as, for example, pyridine. Alternatively, it is possible to
obtain alcohols IV by conversion into the mesylate using methanesulphonyl chloride in the
presence of a base, such as, for example, triethylamine. The compounds V are
subsequently reacted with amines, such as, for example, ammonia, which gives the
analogous amines VI after the substitution reactions. Compounds such as VI can then,
after deprotonation with a strong base, such as, for example, potassium tert-butoxide or
sodium hydride, in DMF, be converted into the product VIII by treatment with sulphonyl
chlorides VII. The sulphonyl chlorides VII used are either commercially available or can be
prepared in a manner analogous to known processes (see, for example, J. Med. Chem.
40, 1149 (1997)).

The compounds VIII are converted into compounds IX by reaction with reagents for
derivatizing amino groups, such as, for example chloroformates, isocyanates or
carbamoyl chlorides, generally using customary methods (see J. March, Advanced
Organic Chemistry, 1992, 4th edition., Wiley, New York, pages 417-421; 499; 903). For
example, LG as leaving group may be OPhenyl in the compound IX, which is obtained by
reacting VIII with phenyl chloroformate in the presence of a base, such as, for example,

pyridine.

The subsequent reaction with amines X, if appropriate at elevated temperature and with
addition of auxiliary bases, such as, for example, triethylamine or diisopropylethylamine,
gives the compounds according to the invention of the general formula (I). The amines X

are either commercially available or can be prepared by methods known from the



(la) N CH3 0-CH3 and al so the pharmaceutically
acceptable salts, tautoneric forms, and prodrugs of
wo 2008/080973 | N particul ar, the present inventionp@l/g8P2007/064622
relates to the conmpound Exagple 7 of table 1 and
10al so to the pharnmaceutically acceptable salts,
tautoneric forns, and prodrugs thereof. In particular,
me%@ﬁepresent invention also relates to the conpound
le 31 of table 1 and also to the pharmaceutically
acceptable salts, tautoneric forns, and prodrugs
A f&rl'ﬂ‘?é’r%‘l)cgrnatly%) @&Qgérﬁ%*ﬂg%ﬁgé %F’@%We%‘o‘?@& ahi H—&ewﬂh aldehydes or
ounds he i nvention have a cent
ket@mea: hinr e t 9rer5ﬁnq§aos¢ft iredcBgofagents, 2sudxi ardolfes raXﬂ@lple sodium
cyaFBSo&ﬂ?(ﬂ?féQﬁ%o&% é@z’tcﬁ@ ﬁgr‘a (ﬂﬁje' fﬁ“[ﬁé‘%%% S bB&tive amination (J.

eneral ftormula her ef ore be present
Maazia Adyariceg thﬂn@ 6 er@ﬁb:m r4éh ediieemiYiley, New ¥erkapages 411;
godion- S5racem c mixture of enantioners in which one of

t’he two enantioners, i.e. either the (laevorotatory)
enanti oner which turns the plane of polarization of
linear polarized light to the left ((-)-enantioner

bel ow), or the (dextrorotatory) enantiomer which turns
t he plane of polarization of |inear polarized Iight to
the right ((+)-enantionmer below), is enriched, or as
essentially enantionerically pure conpounds

(enanti omeric excess ee > 90%, i.e. as lOessentially
enanti omerically pure (-)-enantiomer or
(+)-enantionmer. Preferably, the conpounds are present
as essentially enantionerically pure conmpounds.
Particul ar preference is given to conmpounds which are
essentially enantionerically pure (ee > 90% . The

i nvention therefore provides the pure enantioners as
well as their mxtures, for 15 exanple, mxtures in
whi ch one enantioner is present in enriched form but
al so the racemates. The invention also provides the
phar maceutically acceptable salts, the tautoners and
the prodrugs of the pure enantionmers of (1) or (la),
and the enantionmer mxtures in the formof the
pharmaceutically acceptable salts, the tautoners and
the prodrugs of (1) or (la). 20 Preferred enbodi nents
of the invention are conpounds of the general fornula
(1) or (la), as defined above, which are characterized
in that they are present in optically active form and
that they are in each case the enantioner, which
rotates the plane of polarization of polarized |ight
to the left, (i.e. the laevorotatory enantiomer) of

t he compound of the 25 general formula (1) in
guestion in the formof the free base, or a
pharmaceutically acceptable salt, a tautomeric formor
a prodrug thereof. Below, the |aevorotatory
enantioners of the conpounds (lI) or (la) are also
referred to as (-)-enantioners. Preferred enbodi nents
of the invention are those conpounds of the genera
formula (1) or 30(la), as defined above, which are
characterized in that they are present in optically
active



form where the absolute configuration of the chira

C-3 ring carbon atom of these conpounds corresponds to
wo bwsaswed ute configuration at CG3 of the PCT/EP2007/064622

(-)-enantioner of the conmpasind of the formula (la) in

the formof the free base. This configuration is also

referred to below as the "preferred configuration”

sYNTERY IS SCIENME ¢ anal yses have shown 35t hat the
(-

-enantioner of the conpounds of the fornula (la)

has S cqnfigBtati on with"fespect to the centre of
asymet r t tbkre carbopl at om of position 3 of the
oxi ndet’e ring. WY 2008/ 080973PCT/ EP2007/ 064622 12

Accordi ngfto the invehtion, preference is given to
conpounds of thevgeaghativhormula (1) or (la),

taut oners t her epfasenshar naceutically acceptable salts
t hereof and prodrugs thereof, as defined above, in
whi ch the correspopging (-)-enantionmer is present in
an opti cal puﬁgfy 5(enantionmeri c excess, ee) of
greater thag,-50% According to the invention,
preference is gjven to conpounds of the genera

formula (1) g ,(la), tautomers thereof,

phar maceut i cal | y accept abl el salts thereof ang rugs
tR 15 °def | ned @bov&' i1 which thesen

havi he| preferred a eonfi dur at i otfe

0
'ai; § in an op

(enanti orreri c excess, ee) greater than 50%
Accordinﬁ to the inventionV preference is given to
conpounds of the general fornula (1) or f§3§anggrow suchas,
tautomers thereof, pharmaceutically acceptable salts

t hereof and prodrugs t3s¢eof, 15as defined above, in
whi ch the correspondi RY-enantioner is present in
an optical pugi Ree i OMeri c exces ee) of.geater
r ef era is
given to c she gener alrif'oraul a (I§£%§é4&ﬁ@,
t Bt ormer i, phamnaceufice acaept abl'€%al t s
tThereof r odr ugs thereof , ;EEE def i ned above, Tn
whi ch ¥*he endhti Bmer havi ng ®he preferPed absol ute
configuratiom at the C-3 ring carbof®atomis present

in an optical purity (enantioneric excéss, ee) of
greater than 90% Likew se preferr enbodi ment s of
the invention are conmpounds of the general formula (1)
250r (la) as defined above, which are characterized in
that % B e present in optically Vmactive form that
is tolsay in the formof the racemate, o im the form

r3 Of &' ph rnggEuticabTy\acoeptable sal t aut oneri c
odr ugbf the*t aderrat ers

~a SUbjeq ﬂt‘eég
medi cgﬁnsnts conprising ‘at 30keastrsone~co bunqLL
z u

to
of\ t he
igally
3h

gener fgrnula (1) or (la) and/or a phagdrace

R 2. .
acce € salt or a prodrug thereof as defkfed ove.
A fu r subject-matter of the present ventioQ£7
rel at es t oGebrpounds of the general for ag%[% or_y
(1a) &hd/ eiha phampaceutical [y acceptabl & sdl't \or a rr

prodrﬁ@ t hereof as 35defi ned above for use as a
medi canent. WD 2008/ 080973PCT/ EP2007/ 064622 13 A
further subject-matter of the present invention

As rdég?it%‘él if Cs%/hih@siﬁ %?wgﬁs" tiod ot—deetofr grrmuyrﬂrluédié s@ps (férqadreparing the
and/ or a phaynmaceutica acceptable salt or a prodru _
corppngsy! OH&?Q ?Fég“eaﬁ‘d%‘}/q“ofn%gée f%rﬁaﬂg‘?‘%pﬂﬁa&g‘ﬁs'y to' SYnthesis
sche@Ph¥bave. Thoé, isitigliys B@sdwind Fraagyih itgdlb@hpdund VI is derivatized using,
vasopr essi n- dependent di sease or a di sease nenti oned
herein. 5 A further subject-matter of the present
invention relates to the use of at |east one conpound

of the general formula (1) or (la) and/or a
pharmaceutically acceptable salt or a
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prodrug thereof as defined above for the treatnent
and/ or prophylaxis of at |east one
WO 288Pp80ssi Nn- dependent di sease and/ or for the PCT/EP2007/064622
manuf acture of a medi canentk7for the 10treat ment and/ or
a prophyl axis of at |east one vasopressin-dependent
di sease. Vasopressi n-dependent di seases are those in
forv&%ﬁqer ReeRyi Qﬂfo‘?éf%rrﬁ’ﬁeoérvEEth sn&e %ngﬁd/ﬁrt XL ikh excess
arf "on vasopressi n, |se ere
amves%pr elssiwith dealid ofwan @Hthny b@éﬁtthﬁ mederlvraéms ¥l gre generated
whicR¢hh %%tdo}{vér%dtrn?néjflﬁ)%éa rﬁ'r&éd‘t’iBﬁ un cﬁﬁ%%sto%ﬁ:\?@ondrtrons
present 1 nvention also relates e use of
by derfetanaten of pompoyndg) Xlhgeiog ¢ ﬁgortgobasrﬁze spetv anit fpbﬁxample sodium

hycﬁfa@/o? o%sQuUﬁ{ l@ﬁ‘%%x’ro%abhd' sé‘t%‘e%Géﬁbre%trﬁé#ttwrmfsﬁrBﬁQCHhr&Qrdes VI

ereo for the treatnent and rophyl axi s of
in WE@”&@&? GOMRGYINEs | @mrcbmg)@rtégmven i®f. the di sease
depends at least in part on vasopressin, i.e. diseases

where the vasopressin |level, which may contribute
SYNTHESI$ PCHEMmAi rectly to the di sease picture, is

el evated. The present invention -al s@ relates 20to the
according to the
y @acceptable salt or
a prodrug thereof for p?--.~ ng lannedi canent for the
treat ment and/ or prophyl ax of sUchoa di sease. The
preseptintenbicnorel at®&s in dért?cular to/fhe use of
dst_Jone Gompound of the 25 gener al H8r md=aY | )N &
and/ or aﬁ@ﬁ%ﬁﬁﬁ@%utlcally acceptabl e salt or a

J-thher-eof —as seef i ned above for thetreatment =

R4 r-Prophyl axis of at |easf-oneXdisorder selected
from the group consi sting of Miaoetes in particular
di abe¥'es i nsi pi dus, i ngul i nRresista noct ur nal
enuresi s, incontinence, eases u mhlch bl ood
coagulatron di sorders gnd/jor °for del ayi ng
mcturition and the use there f Por t he manuf acture of
a nedi canent 30for the treaUnghMmand/or prophyl axi s of
at | east one of said diseasexw The present invention
relates in particular to the use of at |east one
conpound of the general fornmula (1) or (la) and/or a
pharmaceutical |y accept@able salt or a prodrug t her eof

I sting of hypertension, pul nonagq
f't f@ailyPe, WO 2008 064622 14
arolﬂr\rnfarctlon viicor onary unst abl e
Ngi ng; B ‘@percurmmaﬁﬁrrraﬁélunrnal GOKgg y
angroblast j schenias of the heart, $& sordefs of the
renal systemX demas, renal vasospas §%r05| f the
renal xicort ex, /hy onatrenia, hypokal e ' zi
Schwart z- Bart t'ery'syndrone, disorders of the-ny ™
gastroi ntestinal #ract, gastritic vasBspasm
S5hepatocirrhosis, gastric and intestinal ulcer,
enesi s, enesis occurring during chenotherapy, and
travel sickness, and the use thereof for the
manuf acture of a nmedi canent for the treatnent and/or
0O .

BeIB{rv meyh\?ﬁ'tr? ;% |Illﬁttr€} %)QEP?OQ%]ﬁ%t%,I H\%@ %f(%ha%?ﬁtg(? rexgs—rﬂﬁeg rrot being
mkﬂwedﬂOb@wmdmgrs and their prodrugs 10 can al so be

used for the treatnent of various

vasopr essi n-dependent conpl aints which exhibit centra
Therepropainds @ge@rdingrto Hietinvexntionngn be ptaparadPvia sariasis synthesis routes.

(hypothalam c pituitary adrenal axis), for exanple for

affective disorders such as depressive disorders and

bi pol ar di sorders. These include for exanple dythymc

di sorders, phobias, post-traunmatic stress disorders,

general anxiety disorders, panic disorders, seasona

depressrons and sleep 15d|sorders The conpounds (I)

71 0\ Y " L, . I I I . s

er yensi on,
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35di sorders and/ or stress-dependent anxiety disorders.
WO 2008/ 080973PCT/ EP2007/ 064622 15 A further
we blpp@esiosrat t er of the invention relates to thecuse001/064622
at | east one conmpound of theg general formula (1) or
(la) and/or a pharnmaceutically acceptable salt or a
prodrug thereof as defined above for the treatnent of
Th&'BroRE urbérﬂ%'nw%bt 3s 884LriBkd 'S‘Egd?ﬁhglﬁri' rﬁﬁe%@aasctﬁe%ghoarndZ are
or the manufacture of a nedi canent for the treatnent
onlp tesrsipae yn grepter dedal by Wax ol exsrmple ohdharbasissofthe exaraplen
mefnh%éae&v.tﬁélﬁlb@ﬁ%;'e&@lhéi€él Fmté&‘f% ?B\égﬂ%éﬁé‘rd sai 652 b arﬁeh@gous
use of east one co ound e genera ornu
procequrgs mentgnegnd/ or a phar maceutical |y acceptabl e salt
or a prodrug thereof as defined above for the
treat nent of psychoses and/or psychotic disorders
EXBRBIMENT Ak RART 10manuf acture of a nedi canent for the
treatment of psychoses and/or psychotic disorders. A
further subject-matter of the invention relates to the
1at |east one conpound of the general formula

N-[610yafb- 1% dﬁﬁkﬁh&x‘gpﬁerﬂﬂ)@[t L 3-E3th¥x ;?9%&?9 153)-8.088l3-

or "a as defi ed above

dlhydr@awr@ﬁlpl %Wﬂx( éwveﬁ@v/@p@rMﬂdﬁ@lp@fazmehbfaarboxamlde
stress-dependent 15di seases and/or for the nanufacture
of a nedicament for the treatnent of Cushin

1a)s y nén( akéhosyPisidifed-yR3rfvgsaxidpiederd nt-dify & @a?é’é@dO/ﬁ? PR t her
Wltﬁu@{a B6t B&JIhg! 2@f86t%§76 W%blg%f r5e|b?<5 %%tlnt Q/eFeh?terb%emoﬁOO ml of

east one co ener a rmul a

anf(MdH)USatﬁtﬂﬁfdeF@U'i@ﬁa(ﬂ' i eandi $387 10y(88. 58 epinab 168 Ve wivy) ersogllum hydride
Wef%r Q&H’e‘dga it & %ftm?&"’lﬁe @&ﬁb&?@r@gﬁ}ﬁﬁ KEBF ?ét\wgeﬁ 'Oeﬁ‘)t @E\Wlth ice-bath
sl eep disorders and or t manuf act ure of
coqilﬁm BenByRPengen twas shreask fasmneohow ééﬁngjuwémhd&\espyrmme Grignard
reagbht W%E SEDAEE! ATBbAR rteﬁfpe];ah@re' r@()e tig@Mor f%lnﬂ)tl)e& ttr% chéihoxy 3-
use o east one compound eneral f'ormul
iodppyridie YVBF?) digpelvesdt 'ra4ﬁﬁdﬁ|nﬁfcéﬂﬂydé%lsl %Hﬁcéé%todbl e B%floﬁ of 5-10
mlrﬁﬁesaQB%OﬂT l(‘ﬁ\/ldé(g) ti%ﬁflnzﬁ-ﬂs 660 %ﬁol")‘%@‘é@h}flrﬂégﬁé@;ﬁjm bromide were

tr eat nent ressive di sorders and/ or
addﬁﬂn@ﬂb‘étﬁ@r‘%‘%ﬁ’\"@ GRetn & Arentemperatyra detwest %ﬂt‘d 65 C. The solution

waSl&RFE§ bV €0 drhﬁgfe@eﬁﬁrmgﬁﬁh%rht hﬁé tﬁé‘tﬁoﬁﬁ? -dmBh&& 8 E&@urless to
I nvention relates to t use of |'east one conpound

slightly yelowidneral formula (1) or (I a) and/ or a

Th@@@lﬁﬁ&?Sf"fh'egﬁ)rlhbfleet@ﬁg?%?@ma%eﬁ@\K/asofheﬁ e dy ?@lddgkgr@%: minutes,

fine bove for the treatnent of chi

addngds &9 the owpluliosorcgeled @nanoicetoaih. t ¢fe themSdpdrisalinesediug salt, the
ten{?%%tﬁ@‘ﬁf&uaftl% Hehﬁeetnr§%ﬁ%@bcoﬁﬁ&mﬂhb%96n%‘§ﬁé Gﬁ@ﬂgrd reagent
isorders. The term"childhood onset nood di sorders
had §nd¢fﬁeth§t'©‘€r§athowﬁ‘édﬁmﬁ%ﬂ afids hedwastion Miteier was isgied at room
tenﬁd?—:-' P dhosereRHoYirsASExcBEd dBRPLed \A@nonlum hloride. solution was
008 O80973PCT/ EP2007/ 064622 16 as defined above for
addasle fallowgd My mthyd Bcelaten gD de Bieoras Hiigdder another 5 minutes. The
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£ har maceutical |y acceptable salt or a prodrug thereof
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ot her factors. A further subject-matter of the
invention relates to the use of at |east one conpound

w®bookhsoogeneral fornmula (1) or (la) and/or a PCT/EP2007/064622
pharmaceutically acceptablegsalt or a prodrug thereof
15as defined above for the treatnent and/or
prophyl axi s of schi zophrenia and/ or psychosis. A
further subject-matter of the invention relates to a
nmet hod for the treatnent and/or prophylaxis of at

ES|-M8dM+bhk= 89688 der sel ect edlot @h&%ﬁxﬂ&&sco%ﬁ §ing
of diabetes, in particular diabetes insipidus, insulin
resi stance, nocturnal enuresis, incontinence,
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racteri zed in an effective amount o

hydseney-e-inagousrdinyfirordEingehéoae wese rlirrgd (in)108r m( phpniayskiousy THE at
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witlsaeii (8 X)- B'@ﬁtspb/ﬁné arle\aRerated kndnfesss uider Faduced pressure, and the
res%%t\ﬁég thﬁ'%‘d'\ﬂlf’ﬂ shﬁﬁ“?/t)lun%@%frétﬁ)}lCac%%?é’%@ﬁéﬂtlly yellowish solid was

epatomrr 0sl s, gastric and I ntestinal ultTe enesl s,
remayved by fileationr Wﬁ@%\wﬂmgth&h@mtﬁ@nap&weda@]@ vaecgwe|drying cabinet. It

Wa§'pﬁ>§£1§|%sto' @ol%teogt?' ?QHZ 48 NARBE LR A% £Br kb Hgﬁrteda;ﬂoduct 5-cyano-3-
fective anmount | east one conpound
hy@@ﬁ'eﬁﬂ ethoxyayraingd-y)-oS-dingoiadel2onea phar maceut i cal I y
acceptable salt or a prodrug thereof is adm nistered
to the patient. 35 WO 2008/ 080973PCT/ EP2007/ 064622 17
ESpMSdMHraks 89@P5af f ect i ve di eatguiried far el gdeQsend95.30
characterized in that an effective anmpbunt of at | east
one conpound of the general formula (1) or (la) and/or

1c)a phéiniesSuiatzypyriitéml) abpeindgline-§rcagbositiélar ug

Un&@‘eér? %fmés%h@FH‘bﬁhlﬁBﬁér? & H® ot 128 SQaItnh%rbt of 6 4- é’}HnBQT r&ydroxy -3-(2-
JeCt mat t er of e invention relates to a

ethpPyTiie-2y A IreIRdehzxenst yWels SrigRtsiednds o0 M lof anhydrous

dlcﬁIBFcﬁﬁhéjrfeO@ﬂg@ B@er@ﬂélb&ﬂyr sqlév%c)? rAg6 i (35.45 Wdl)e&tpyrldlne ¢ were then

characterized in that an efféctive anmount of
addsidle Thengaciinn Bixiurhevasesedied i arigmparatuy &r0°G a@)ﬂda%a@ apl (28.45
mm"bI)OB\aB?&C 8 F%hled@QA‘ié?@ttﬁQk &d88&4 tdr@d’w@e ?é)&ﬁ“&&lc reaction). The
her eo mnlsteredtothe pat i ent OA fu
miXYB) wes - S’f'meﬂeﬁt &Fonp Hempakadye ©n Qﬂ@l hoes the éorf’f’@!'ﬁ@opf a yellow
suéj&%ﬁs%ﬁ‘ewésr %%Eéw&g Phe MRURGY of WRAIFEAEBE S\N?&”‘M&ﬁtored by thin-layer
zhei ner disease I1n a patient, characterized
chromatogzaphr Fla&D i (slica rasindiciypromethanedpetharol C'On?)dai*fd 06f95 5). The
reabtiéh GfKEFAlval UaRBtlify bblre@Tino! R-wAREH Pite 18 minutes of stiing, the
pharmaceutically acceptable salt or a prod rug1 t her eof
orgegicape ves se@aveh Thraopasyephasevsr exireciedrwith dichloromethane (2
X). %‘H%r?&’hc ?ﬁ&ée‘%rw% dRindd @REd @0er ﬁh@ﬁé’s%ntn %ul%hgl%téf%dﬂltered and
fo eat nent of psychoses and/ psychoti c
thegiobentwas FQ%OV&dWldPéfﬂdUC%W@&%‘{@(TQ%@FOWCHQ%? 5&7@ g (18.17 mmol,
89%) frci- bMSro@?ZJQﬂwoﬂé yﬁ@ml?)e}ﬂ 5 oQ&ﬁd&ﬂEWé’eﬂgorﬁtfnlet BE an amorphous
general for (1 (la /or a pharnaceutically
solidoetigh was Bsedayithayt Uéthﬁf @HF'Q@“QFHQF bgfnexkreaelifinni st er ed
to the patient. 20A further subject-matter of the
invention relates to a nethod for the treatnent of
Cushing's syndrone in a patient, characterized in that
an effective anount of at |east one conpound of the
gener al for nmul a (I) or (I a) and/ or a phar maceutl cal y
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30 depressive disorders in a patient, characterized in
that an effective anmount of at |east one conpound of
wo bwsgeney al fornula (1) or (la) and/or a PCT/EP2007/064622
pharmaceutically acceptablgosalt or a prodrug thereof
is adm nistered to the patient. A further
subject-matter of the invention relates to a nethod
for the treatnent and/or 35prophyl axis of vasonotor
npt ons and/ or thernoregul atory dysfunctions, such
EShQS [Nb1H 1 5819008/ 080973PC'P5|§PWPO@@6|22§|N@2€X31‘?§3753,
the "hot flush" synptom in a patient, characterized
in that an effective anount of at |east one conpound

1d)of  SemigentZagthexmpitidia: 3oy 2-exoingainedrearennitgle
5.79 '&‘ggﬁ‘F?eMHo?)adf éi\l(t:rg&'tﬁ%g@a&h&év%?# idin @ryl)az de?r‘?ddﬁge BherssHitrile were

m ni stere he pat |
d'S§QJYﬁdetE‘t SGrid péﬂlefoer@thamﬁ/émqe@ranr@mﬁ@@er@@fa"trﬁgehoaj4 ml (98.11

mnfdi’)rofteh‘? N R IR AR s&ﬂMé@‘éléwl?fadgéd‘glropwse to the cooled

dependenci es, nedi canent dependenci es” and/
reagtiqgreslelinni 35¢ selonneikife splugem sharagetio light- M@Wtw the solution was
t a r
stirtd P2 BRI ﬁgb@rég%rgp%\%?ﬁ] Hgtea ﬁngfgvrhgh fiigi gtre?ﬁ%edﬁ%rowli?%wstau.zed
OUtdepTé\ﬁ?deﬁ@lysanwfortheor red¢8on r exdsTemondAor pr opHy | dgiiga  gel,
dicRibr éﬁﬁétmlhgﬂgﬁ& |r§tf3§§§9‘12 FHE Gt \9@30%?1‘51&%9' L?r?der reduced
cament 10 encl es and/ or dependenci es
pregguret it the a@&weswas PNGg pereitakan ur d&s@mdmdlcmrqrh%thane The
mlﬁuqe%dsetﬁ h\éﬁtr?&@d*mth Q\faté"rt Th@%ﬁésé%r\ﬁer%%%gﬂé% %fwdta easy phase
general tormu / or pharmaceuti call
whigh degdtfamned @%t}/vpe@rth%pfpaa@érwaj @clﬂ@det@fthﬁ% gauenHsehaser e aqueous
phd<@ \X/é?e)ﬂﬁatc{e%r\klth é@? gdéHtQ%ﬁtllstHgg 'Hﬂ%é@ﬁa@ ondfito qutlon All
I nvention rel ates a nmet hod for e treatnent. and
orgeni§pHiAsax iotagteds werezesmiead. andrie @plvgstywmg@rgovw dnder reduced
pre@%rbeﬁﬁe re%l’d@é@ﬂs%iu?ﬁgd Wﬂh tdhe"f“yl @fl’qeﬁfrfa%ﬂﬁdgvlﬁ tl‘?é%‘r'r%tld?'f of a solid
| east one conpound deneral fornula
SUQSF%DCGa\NBI'PbrW% ﬁ'Fﬁﬁ@'rékffeaﬁfﬂ @alpﬁyna%démlabl@ylgglqabmet @t moderate
ten{He%Eﬁég (b5eyeoth;d Sqa@g”h%sberﬁfﬂﬁ Ok IQQ‘%')G&t the 3- ar%lno 3-(2-
further subject- ter of the i'nvention relates
eth@strygdinalsyliéoxpiadolinedrearbomiiritenas @ solfehar act er i zed [ n
that the patient is a mammal, preferably a human or a
nonhuman manmmal or a nonhunman transgeni c manmmal . The
ESEM@IMINOE= 895-Bhe general fgickiates fpr% abhaNeDaF 29613&i r
pharmaceutically acceptable salts and prodrugs as
defi ned above can be prepared by a skilled worker with

Teknoderte 142 4-Hienepmpephmybayih @l Rt yerédin-dvénd-i on

oxdifddinBlsespidAkilcon and/ or in anal ogous inpl enentation
of process steps known per se. A further preferred

3.54 lﬁag&%mfnd)é?f@t@”ﬁmpﬁ -ERipotyrRiddinB-wWheoyundaline-Stearbaritdle were
dlsédl\)edofn 0 of tahﬁ}}drodsad'lh%rﬂ:ﬁffénmérﬁ@é r(drﬁ)éoog\yéﬂgﬁoléaﬁéreé?éve) Under

her r har maceut | cal accep tabl e sal

an Qoa@wler%@ nipese anwwwhhccwﬂleg @ﬁtﬁ‘ga@”t seibady 149 ghdB-23 mmol) of

pothE88YmabRbaRxRelWME ddREd LhRtY 86 QRINRS ThB doRRERF ®le reaction mixture
subtype V1b over at |east one of the closely rel ated

chapgedpard gienprowptsoditian r\'\éﬂ@’eii't”@ﬂ abEypeangther @%dﬁ'{ﬂnéure that the

der%éf%ﬂsf &ﬁ%fd&eé@é& o/ %éﬁereﬁéﬁ' R ?éﬁ%é?étu@% P£5M13.23 mmol) 2,4-

further preferred enbodi nent relates to conpounds of

dlﬁtﬂﬁ@@b@f@ﬁaﬁsulmqwl dﬂquo)e were(adalpd. @yt hei mixtuse Rstiged at 0°C for

andth&l fwP HHFUTPd REnRES ol (hRkibn PR MRGABELCS I']57'LC (S|I|ca gel,
acceptable salts as WD 2008/ 080973PCT/ EP2007/ 06462

dichlgrogeomnafeainandvie, » @HPCH & b 16RAPACISr Mxédei WS pated ino ico-
waleRShd R ERPIRVE QitBERYOLLStaRE aHd iokdhnic phase was washed with

saturated sodium chloride solution and dried over magnesium sulphate, and the solvent
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The netabolic stability of a conmpound can be
determ ned, for exanple, by incubating a solution of

wo bios/oswmpound with |iver mcrosomes from partpCukErL007/064622
species (for exanple rat, 3dog or human) and
determining the half-life of the conpound under these
conditions (RS Gbach, Curr Opin Drug D scov Devel.

Wagg Qdpor 8d ?’ﬁle‘l@srdul&twdslssltgeéﬁqjekal iff dLthﬁ %ﬂw%l{) ﬁ@ sflrrré’dTgﬂr Ithe product

observe 1ar8 hal f - at the ‘metabolic st
pregivitatee ag engebia e diceuld lgrremered thhBitrgtieib Aftet semayat ¢fehe solvent the

moﬂ{e?shﬁﬂ&ewgé o'ﬂH@%rla'tte%ﬁeMﬁ Qﬁé’cﬁgs%thé' of xpgﬁﬁl'fﬁ'ﬂéLﬁraﬁer drying,

I nterest since es 1t possi
4.6/t @ ol é@i’/@dﬁﬁh%ﬁe&wdt%@mérﬂp%%ﬁdiImﬁthon@hhmﬁﬁnlphonyll -3-(2-
eth%ﬂ( Fldln@ﬁ?%QHlﬂﬁéhn\é" 14 Barb B RARES JTRLARPAL & séltoeéﬂbls{atn)fe
ermned int I'iver mcrosonme test) are therefore
probably al so degraded nore slowy in the liver. The
ESEMBNRI-HTPL 30eh5C degradat i, jdfed BPCLHIM0FSR 4582 Lo
hi gher and/or |onger-lasting concentrations (effective
| evel s) of the conpound in the body, so that the

1nel i phay i onshgbhslrifey- Qfmétﬁlﬁ(ﬁ/ﬁlgé@ngﬁorﬁg%o&détﬁ&ﬁﬁndm 3-yl)-2-

t he |nvent|on IS |ncrease sed

oxq-gicpiydrerd tringplShiflicatay@ia evel s 15may | ead to a better
4. G?f f '%@@)ﬁn‘?&l 63-GRHROH NS 4'of‘m5iﬂ%x§dh%g§/|2)%mh \%I] 3:(2-ethoxypyridin-3-

I axi s” of vari ous vasopressin

yl) mxpwﬁolme‘acw@pwsw W?F%tdi%f"lvﬁ@ yn g9 raldefi pyrtdm a@d p@@lad to 0°C
u3|agg afNcd-BSheasednpf 1@%‘1@)@ dfi et BhER) cﬁl%?df%Jmate were added, and

mnistrati on, because e COo oun IS SU ecte
thealreﬁévorbmlﬁgreawg@rs@@ad|aﬁ ¢ ﬁefqrn?c gursndhe tqoursesef the reaction was

mofRS88 Py L ?glfc%dg:’él' @Bhibidnd ﬁargé‘l S %arlaltﬁ f9'5r§t The solvent

ass efyf ect). I ncrease | oavai | abi
ang espemialyt Ih)e"'ddfmeéfﬂ FIno\see Qmeéfrﬁémeidv@rerswm )an@fthez ﬁ@smue was

dIILﬁﬁFR@H%térsaﬁon )Ft%%%dwnﬁ %ﬁ& | bGtaehtt e‘i’h@fc?t’nﬁi‘ﬂ%bf Pdanic phases

on‘poun ter oral ad ni strat|
wefsrwashed svithesaisaiesatiumethiarise sobitioprsisdysr mRIRERUM sulphate and

fllteﬁ’&f‘ eafn%ll the %Wéhﬁwéé )rerﬁévéﬂ)eﬁr?de'r hegLRR %%SUFJ] af, r?&tseéf' #fdine were

, pa lents or relevant ani ma
renmed\)nyrrgp%m ad@iien pttokieae and vapeatiemen agetary evaporator. Diethyl

eth@PRbs GALLA tﬁehlgbfla{?eﬂvr%sbﬂgré%eg semﬁﬂ@fé\m&@@ 'ogélnlght ]giving 5.62g

act|V|ty conpar ed he oxi ndol e conpounds known from

O-themsl.i or 9&%p1 . Eéch tbfP t Hiesiseht edProsiust er peanyl  [S-cyano-1-[(2,4-
dm%%fdx%r‘ié@%mSrﬁonfg'/l]lsa@tér%@pwn @%l)@&% pediifidrdL1 A¥dole-3-

definitions of the remaining variab The i nvention
ylloeghagade. i n partl cular to conpounds of the gener al

formula (1) which are selected fromthe group

consisting of the exanples, |isted bel ow, 1, 4,

ESEMSM+1] 861815 10, 11, 12alcy@ted1f4>rCmsi,zeNx@gsfﬁMﬁé
19, 20, 21,

1g) N-[5-Cyano-1-[(2,4-dimethoxyphenyl)sulphonyl]-3-(2-ethoxypyridin-3-yl)-2-oxo-2, 3-
dihydro-1H-indol-3-yl]-4-(1-methyipiperidin-4-yl)piperazine-1-carboxamide

1.00 g (1.63 mmol) of phenyl [5-cyano-1-[(2,4-dimethoxyphenyl)sulphonyl]-3-(2-
ethoxypyridin-3-yl)-2-oxo-2,3-dihydro-1H-indol-3-yl]Jcarbamate, 596 mg (3.25 mmol) of 1-
(1-methylpiperidin-4-yl)piperazine and 8 ml of dried THF were combined and the mixture
was stirred at room temperature for 24 hours. The end of the reaction was detected with
the aid of analytical HPLC (RP, eluents acetonitrile/water, 0.01% TFA). The solvent was
removed, and the residue was purified by preparative HPLC using dichloromethane and

6% methanol as eluents on a Chromolith column (normal phase, from Merck). After
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22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,
wa- 20084809750, 51, 52, PCT/EP2007/064622
32

repeated column chromatography, it was possible to isolate 230 mg (0.33 mmol, 21%) of
the N-[5-cyano-1-[(2,4-dimethoxyphenyl)sulphonyl]-3-(2-ethoxypyridin-3-yl)-2-ox0-2,3-
dihydro-1H-indol-3-yl]-4-(1-methylpiperidin-4-yl)piperazine-1-carboxamide.

Alternatively, work-up and purification after the reaction had ended could be carried out as
follows: the solvent was removed. The crude material was dissolved in ethyl acetate and
extracted with 1 N HCI. The impurities were detected in the organic phase, the product
being in the acidic aqueous phase. Accordingly, the aqueous phase was neutralized with
2 N NaOH solution and extracted with ethyl acetate. After drying over magnesium
sulphate, filtration and removal of the ethyl acetate under reduced pressure, the product
could be crystallized with diethyl ether. The N-[5-cyano-1-[(2,4-
dimethoxyphenyl)sulphonyl]-3-(2-ethoxypyridin-3-yl)-2-ox0-2,3-dihydro-1H-indol-3-yl]-4-(1-

methylpiperidin-4-yl)piperazine-1-carboxamide was obtained in yields of > 50%.

ESI-MS [M+H"] = 704.2 calculated for CasHayiN,O;S = 703.82

"H-NMR ([D6]-DMSO, 400 MHz) & [ppm] = 8.12 (d, 1H, J = 4.8 Hz), 7.88 (d, 1H, J = 8.8
Hz), 7.87 (d, 1H, J = 8.7 Hz), 7.81 (d, 1H, J = 8.5 Hz), 7.72 (d, 1H, J = 7.6 Hz), 7.67 (s,
1H), 7.64 (s, 1H), 7.02 (dd, 1H, J = 5.0 Hz, J = 7.5 Hz), 6.69 (d, 1H, J = 8.9 Hz), 6.65 (s,
1H), 4.15 (m, 2H), 3.85 (s, 3H), 3.44 (s, 3H), 3.20 (m, 4H), 2.76 (m, 2H, J = 11.1 Hz), 2.34
(m, 4H), 2.11 (m, 4H), 1.81 (m, 2H, J = 11.3 Hz), 1.64 (m, 2H, J = 10.7 Hz), 1.37 (m, 2H),
1.06 (t, 1H, J = 7.0 Hz).

EXAMPLE 5:
N-[5-Cyano-3-(2-ethoxypyridin-3-yl)-1-[(4-methoxyphenyl)sulphonyl]-2-oxo-2,3-dihydro-
1H-indol-3-yl}-4-(1-methylpiperidin-4-yl)piperazine-1-carboxamide

ba)  Phenyl 5-cyano-3-(2-ethoxypyridin-3-yl)-2-oxo-3-[(phenoxycarbonyl)amino]-
indoline-2-carboxylate

2.78 g (9.43 mmol) of 3-amino-3-(2-ethoxypyridin-3-yl)-2-oxoindoline-5-carbonitrile
(prepared according to Example 1, process steps 1a) to 1¢)) were suspended in 25 ml of
dichloromethane and cooled with an ice-bath to 0°C. 7.63 ml (94.34 mmol) of pyridine
were added, and 2.37 ml (18.87 mmol) of phenyl chloroformate were then added slowly
dropwise such that the temperature did not exceed 5-10°C. With thawing of the ice-bath,
the reaction was stirred at room temperature overnight, and a lightly coloured solid
precipitated out. The reaction mixture was diluted with dichloromethane, and after addition

of water, the solid went back into solution. The phases were separated and the aqueous
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53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65,
66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78,
wo 2088809781, 82, 83, PCT/EP2007/064622
33

phase was again extracted with dichloromethane (1 x). The combined organic phases
were washed initially with water (3 x) and then with saturated sodium chloride solution (1
x). After drying over magnesium sulphate, filtration and evaporation of the solvent under
reduced pressure, the residue was subjected to incipient dissolution in diethyl ether, and
10 times the amount of pentane was added. A white precipitate formed, and this was
filtered off with suction, washed with pentane and dried in a vacuum drying cabinet at
40°C. After fractional crystallization, a total of 4.46 g (8.35 mmol, 89%) of phenyl 5-cyano-
3-(2-ethoxypyridin-3-yl)-2-oxo-3-[(phenyloxycarbonyl)aminolindoline-1-carboxylate were

isolated.

ESI-MS [M+H"] = 535.15 calculated for C3oH2,N4Os = 534.53

5b)  N-[5-Cyano-3-(2-ethoxypyridin-3-yl)-2-oxo-2, 3-dihydro-1H-indol-3-yl]-4-(1-
methylpiperidin-4-yl)piperazine-1-carboxamide

760 mg (1.42 mmol) of phenyl 5-cyano-3-(2-ethoxypyridin-3-yl)-2-oxo-3-[(phenoxy-
carbonyl)aminolindoline-1-carboxylate were initially charged in 5 ml of THF, and 1.42 g
(5.69 mmol) of 1-(1-methylpiperidin-4-yl)piperazine were added undiluted at room
temperature. The reaction mixture was stirred overnight, and the reaction was checked by
TLC (silica gel, dichloromethane/methanol 15:5) to determine the progress of the reaction.
The reaction was diluted with ethyl acetate and washed with water (1 x) and saturated
sodium chloride solution (1 x). The organic phase was dried over magnesium sulphate
and filtered, and the solvent was removed under reduced pressure. The residue was
taken up in a little diethyl ether, and 6 times the amount of cyclohexane was added. A
colourless solid comprising 615 mg (1.22 mmol, 86%) of pure N-[5-cyano-3-(2-
ethoxypyridin-3-yl)-2-oxo0-2,3-dihydro-1H-indol-3-yl]-4-(1-methylpiperidin-4-yl)piperazine-1-

carboxamide precipitated out.

ESI-MS [M+H"] = 504.25 calculated for C,7H33N;03 = 503.61

5¢)  N-[5-Cyano-3-(2-ethoxypyridin-3-yl)-1-[(4-methoxyphenyl)sulphonyl]-2-oxo-2, 3-
dihydro-1H-indol-3-yl]-4-(1-methyipiperidin-4-yl)piperazine-1-carboxamide

80.0 mg (0.16 mmol) of N-[5-cyano-3-(2-ethoxypyridin-3-yl)-2-ox0-2,3-dihydro-1H-indol-3-
yl]-4-(1-methylpiperidin-4-yl)piperazine-1-carboxamide were dissolved in
dimethylformamide, and 7.63 mg (0.19 mmol, 60% w/w) of sodium hydride were added at
0°C. For the deprotonation of the 1,3-dihydro-2H-indol-2-on derivative, the mixture was

stirred for 10 minutes, and 39.4 mg (0.19 mmol) of 4-methoxybenzenesulphonyl chloride
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84, 85, 86, 87, 88, 89 and 90, and also to their
tautoneric fornms, their prodrugs WO
W@ D8HBAN73PCT/ EP2007/ 064622 20 and i n parti CRtBEP2007/064622
their physiologically accepiable salts, and their
non-salt forms such as hydrates and/or sol vates.
Particular preference is given to providing the
we%btﬂé{ﬁg&ﬁﬁd §REhi ?Mé’snﬂé gﬂoﬁgbetof\/@{rm thrO(Srﬂ@erﬁﬁé?rgtuP@éﬁd stirred
or int formof acid addition sa e I nventi
for B nyawtes.clileairogiesvofrtbe saaston was monjtored diy G (Sitea gelof
dlcﬁla%ﬁm/rﬁéthé 49 ‘@OS?tUraQ&P d#t?rﬂ%ﬁ:amdngtet%t%ﬁ%ﬁﬂ%lthyl acetate
fornu ect d ron1t conpounds of
We@@ﬁ@rié@thel eaetion rpglussyand e sz@seg Bereiensppargied. T aqueous
hé%%’wa%aeeﬂipa%t diith ?tﬁgl%cefla%,B (1 )g)4ﬁne ét%#omé@g\*gaﬂig phase was washed
particul ar ySi 0 i cal accept abl e salt’s, and
Wltfmwlatem 19K/ urgt%irsoawnhvai@raiee@héwa/(w) S5eq avesgnagnesium
sulBIATR QHA Fffcr8d, Jrﬁﬁhé Qél%ﬂt%a@rémoE@J Elr‘ldﬂell‘lr&fucga %Fe%%@r‘%c?hé residue

girven to provi bovenenti oned npoun S In
was Ruriffedron meparﬁ@/ef BbC t§|§§é3 gpmpaniphet g &Hﬁwlda@) yping the mobile

phéas%g'dﬁdh%‘o &b Se/mBRRNbEBED R, AFHASS id i V\% EI% 27.3 mg (0.04 mmol,

er st oo as neani ng those conpoun
23%yeviedth S107z Rerity )pf\N- Rf’oCytaOOT?’I'(@ Q’éfmmgmﬁfdik?’-a{&ﬂoﬁ(‘b‘l ng to t he
met%&?ﬁﬁén?ﬂsula—%&%@ox@@ﬁ' H'h?éroofH %QIBF @9&)‘49(5? rﬁ‘étﬁylplperldln-4-
bed . The Practice
yhmreipgnerdtcacdipxaimider vy, Acadenlc Press San Di ego, 1996,
pages 671-715. They include, for exanple, phosphat es,
carbamates or am no acids, esters and others. In the
ESpMSIMtH'T1 7i6éhRi on sui ta@lcé”a\ﬁd)f@f GgdlsdtOshE G8rPounds
of the fornual are conpounds of the formula I, where
the nitrogen atomthat carries R7 is part of an
Alteifpige/ nysifeation regtheds, toithecrystabizationrdd dencrode gyxtures inglude the
corfeMtiordl Q?IGmﬁ léﬁan?a‘io?%pr%or% 'ﬁkﬂu‘rﬁé’lbﬁ &de s, c%?tﬁ&é{é

propi o £ I carbonyl), 1'sobuty yI
Chipmpopesnsingimafibphesaa dourpmeanemathinsl od Syteprative
HPE@QF‘{?}"mo Cgﬁ%éﬁ‘é‘c(ft&#ﬂn% tdei0l01eg TEARFHIA %a&é?.e agfa.d

such ound radi cal derived from glyci ne,

alanlne serine, phenyl al anine etc. Suitable prodrugs
EXBMER ESnEi s b kydgar bonyl oxyal kyl car bamat e, wherei n

the radical R7Z in formula | is a noiety of the .
Thagpmpands accpramg- to-FiaMRies® & 4@Nd BRE Itheanebe preRaregig @ manner
anél%oﬁﬁ@ tﬂ@&%ﬂgﬂéﬂ&?b}&e%regge&r&hg% E&4Rpeel &ﬁf/&dEJarr’r% 5 using

Such carbamat es have been generally

thec?@@tqﬂn@tedstwng mapgrgdander, R Cargill, S. R

M chel son, H Schwam J. Medi ci nal Chem 1988, 31(2),

318- 322. These groups are cleaved under metabolic

ct4:ons to yield a conpound of the formula I,

b D eSS 12 oMoy phenyisulphonyl:2: OXlo'2 -3-dihydro-
1HTAWﬁQ|:ﬁ yé}rde(1a'ln§3‘ymeé'ﬂme4jyh)ﬁip%[§2'ﬁwsanPQ%Qm&t% I y

acceptable salts. The salts are generally obtainable

reacting the free base of the conmpounds (1)
EShK’@dNﬁ‘l"hb‘ &*-Phe i nventdabhlaigd for £sdlaNQpb & %@i&@

Suitable acids are listed, for exanple, in
"Fortschritte der A«zneinittelforschung" [ Advances in
ERksearch], 1966, Birkhauser Verlag, Vol. 10,

N-[5-Cyano-1-[(2-ethoxyphenyl)sulphonyl]-3-(2-ethoxypyridin-3-yl)-2-oxo-2,3-dihydro-1H-

indol-3-yl]-4-(1-methylpiperidin-4-yl)piperazine-1-carboxamide trifluoroacetate

ESI-MS [M+H'] = 688.3 calculated for C3sH41N7O6S = 687.82
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5 pp. 224-285. They include, for exanple, hydrochloric
acid, citric acid, tartaric acid, lactic acid,
w@bmspswri ¢ aci d, net hanesul phoni ¢ aci d, acetiecBEPIHNT/064622
formc acid, maleic acid apsl fumaric acid. The
conmpounds of the invention are effective after
adm ni stration by various routes. The 10
adm ni stration can, for exanple, be carried out
i ntravenously, |ntranuscularly, subcut aneousl y,

EXAMBLEA:| v, |ntratracheally, i ntranasally,
N-[b! fc%ﬁ?%t Qﬁétﬂ\é%yp C?'Z‘oxcf ?%r@nwflpﬁ&%? grﬁlyhbb 1H-indol-3-yl]-
ucca or ora Is frequently carrie
4- (imth&@n@wm g y')P'ﬁ@'iaéWGstﬁrb@Xaym@@ in particul ar
orally. 15The present invention also relates to
har maceuti cal conpositions which conprise a conpound
ESFW [dFH hebdhdent i on, datiubtedior 5?511"&31’?@@93 arfdBot’ a
pharmaceutical ly acceptable salt and/or a prodrug
t hereof and suitabl e pharnmaceutical carriers (drug
EXAMPLESY1S) . The anopunt of conpound | in the
N- [? & nuﬁ?‘ﬁké b %ﬁﬁetﬁ&{)&?%ﬁ}lk@l{ihé@ﬂ ﬁ&p@tﬂgx@%& inS- yI) -2- o>éo -2, 3

ation He conposi tion an
dihygre- T &ingel-3- vlbm(ﬂrnmﬂbﬂplﬁwgmtbylmr@m L ﬁarb@ﬁm'd@l ar
from0.001 ng/g to 0.5 g/g of the conposition. These
drug carriers are chosen according to the

10Q Hag B déumnead) of dhen riwaYh Hecyxpasririkd4wmethexyphenyl)sulphonyl]-3-(2-
eth@%yﬂblﬁiﬁf ﬁ\ Q%Qo 22§J hgdrBQI'mﬂHBId@yITH‘arﬁem%te n\(&'ebét%ﬂ Aecording  to
he genera fornul a wher e approp riate,
EX@uplealbl Oraggps ssters t1ﬁ)s§e Honpeendritialinchssgeds drl § el of anhydrous
tetr%ﬁ B@Fénu cﬁueehé\fePﬁﬁ&élédlé?raéue MRRS 44i PRYy (P54 FERSY of 1-methyl-4-
|ngua buccal , subcutanéous, 1ntranuscul ar,
(plwlsirna%h)mgerazm@pwem addﬁ@lr atheachieation mitienaxasl stired at room
ten{dg?élﬁfee&?@hlghtvaﬂiene&ur 2 of i%a%m%é%ﬂhb@a t§§n¢Lée(S|I|ca gel,

nistered to ani ma umans in unit dose

dichtpsaseethgneimebacerin iagrbe opAd) rad &GMI 4RP C@i?qt@rétf@/"f@i?r as eluents
and 5%13(}?#/5?)0 ke §5I\/§nt%ast r%ﬁ%(lé@ Uﬁdé?freéhn:%d %P&s\éﬁréj'faﬁéprﬂ%erre%due was

di seases. uni formadm ni stration forns
taker@,ﬁptln g@glgrqr@eth@r)e @wt@@qwu,tmg N spdigp dydroxide solution (1 x). The

corﬁgﬂe(ﬁ”&éaﬁﬁ’é 'pﬂé‘sess\‘n'/ﬁre aﬁeJ AL ehRgn88lAt dUbHAPSHl Sftered, and the
wders, granules, solutions or suspenS| ons for oral

solyent aNas, remdvag Unger wdBeechgipasurenliee aTude) Mixiuae wesHetfied twice by

colhr'%r mtoééﬁﬁw 'QS ?t rr@ﬁ's@@ a&tRRe! SChr’oHﬂ'b@ﬁ‘J)S’ udi®y MBlichloro-

subcut aneous; ranuscu ar or 1 ntravenous

meﬂ@oemm PCTF Em@(ﬁ'ﬁ/ DEudR20 23 ehtant W BatvAaS Iéﬁlatﬁﬁ*dNere 53.8 mg

(0.0, Of 4789t aloradpi i Stip-bRRo- 1Tf024£bﬂﬁ@tﬂa%ﬁeﬁ>§|)shlbﬁonyl] 3-(2-
i nvention can be used in ¢reans, ointments or

ethppyridipiw)-2uai2i-ditydet bhindgl-3-Wi- S GeroiniaeRrie o igeridine-1-
Cmg§§*ﬁgg prophylactic or therapeutic effect, the dose
the active conpound can vary between O. 01 and 50 ngy
per kg of body wei ght and per day. Each unit dose may
ESPM@’[M#PLI 70808, 05 1o S00Qaiatd BF EPRIN/O)s Ea0bHH0

] e 10 active conpound I n conbination wt
H- ym& (REEBMSEX1408 M1 )eY [ppmhFB- Uin(dd, dbls é =chf HeJ = 4 8 HZ) 7.88 (d,

1H ;’mé‘éﬁ‘zgrfg@%@ ggl go ém)a?gfgdosq tUaI1 18 I—%de/S%Cﬁﬁ 7.71 (dd,

from pre réb
1Hadimi1mt Hz.eked.6 Hz), T.68 4d, s1dﬂ Mo bamg 65 ($n1Hh 7t0i’e(d151|o‘rfrh~b1E 4.9 Hz,
_t i paL h 4 u
)7L B ARG IAPPERY HENBEBRL NP £3TER M pioelb 89, Wb, 21,

3.4k det Jik 2.67a@gmediuhidtd bz anePH) & 132 (si3H)cbh1dinoxHdel. o8 (m, 2H),
10§2f3hlge The tabl ets can be coated with sucrose, a
"'ul ose’ der vative or another suitable substance or

be treated otherwise in order to display a prol onged

or delayed activity and 20in order to rel ease a

predet erm ned anount of the active conpound

continuously. A preparation in the formof gelatin

capsul es is obtained by m xing the active conpound

mnth an extender and taklng up the resultlng n1xture

o Y R o o, . o s ~r— A o o o,
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The wat er-di spersi bl e powders or granul es may conprise
the active conpounds m xed 30wi th di spersants, wetting
wEY®BHs9es suspendi ng agents, such as PCT/EP2007/064622
pol yvi nyl pyrrol i dones, and3sweeteners or taste
i nprovers. Rectal or vaginal admnistration is
achi eved by the use of suppositories which are
prepared with binders which nelt at the rectal
tenperature, for exanple cocoa butter or
EXAN%%E@&QZt@Sﬁne gl ycols. Parenteral administration is
Th@E{) ?6%s%c%|n§g@@%{ﬁ$ PUs e 'n%?—s‘sprebé% oM ‘Fna?tﬂlet analogous
SO I ons or st ' e and injectable solutions whi
to t@g@e@ag@rqgrmpemwmso@q@gjrmg,to Eyomple 1, 5 and/or 31 using the appropriate
ﬁaagggﬁgggggSPCT/EP2007/064622 23 suitabl e dispersants
/or wetting agents, for exanple propyl ene glycol or
pol yet hyl ene glycol. The active conpound can al so be

Exggmngkgged as mcrocapsul es or centrosones, if
Sul e

with one or nore carriers or additives. In

N-[adaianpsri2tedh ueyrednpolindd2-grethaxsripsyds ephdryH?e@-2.8-dihydro-
1HSRddBS)L4-RORAE FdZh Mo BesERL-aR:f gt OF

pr od rﬁgs @- eﬂggﬁ%b5|t|3%p@of t%e anention may

conpri se further active conpounds which may be
ESPERAMIFI L 67oB the U1 cabiBaniedor LR INTRRS EERly or

di sorders indicated above e present Pnvent | on

therefore further relates to pharnmaceutica
ExX&RIR@sid i ons which conprise a plurality of active
—conpounds, where at | east one of these is a npound

N-[510yageddfZiethgmbenyisulnhveyit3-Ghrethaxyryidioriey!) 2z9><§a'é 3-dipydro-1H-
-RyRL WGt 1oy RiteraRe - i trﬁ@F{P OF
md?’HjéthN\&El\rr% %Exaﬁl'g eé?of ?}Eﬁt h%lbeg(:ar ogit'Ee gl
preparing the oxindole derivatives of the invention
ESRi@ [HRser L Beslobel ow. 2QThepELRAEAH, MRS =tdwy 82
oxrndoles according to the i nvention can be carried
out by different routes as illustrated in synthesis

ExggﬁeEgg 1 and 2. In these synthesis schemes, the
vari apt e

s have the same neanings as in the genera

N-[psrvigno-=-(@tethoxyRgidin-Rybirdose-1- (r?mwlﬁylah@n%idﬁtydrrééHtlr\riol -3-yll-
4-(EetRRoighbAhNEH derBREL NEuBBIAbE ed 25 heter ocycl es
to the 3-keto group of the i1satins Il. The
netallated het erocycl es, such as, for exanple, the
ESERITRERONSs8E7 G | gnar d oMo oPESRIN, L6 Bigam 77
conpound, can be obtained in a custonary manner from
hal ogen or hydrocarbon conpounds. Exenplary procedures
ExARibLRe3d:-ound in Houben-Weyl, Methoden der Crganischen
em e [ Met hods of organlc chentstry , Vol. 13

—Cheme |
N-[eraygnofg 2oy Py iimdulinidéd-mAizoXy BlgY gulphoryfl- @ror%%rilhydm-
1 HARGRSINEL B Ablhy oA ARl BoBEridRe & RIEARRER il AORRIY
to met'hods described in’t l1Tterature (Advances In
Het erocyclic Chemistry, AR Katritzky and A J.
ESBM@' R ]Ch@?@'Qm C Pressyd¥Riedr & 4H% @Bs L&73%0°8; J.
Brazi | em Soc. 12, 273-324, 2 O
2008/ 080973PCT/ EP2007/ 064622 24 carbonates and ani nes,
EXAMPLE Possi bl e to convert, at el evated tenperature
__Tﬁ__s__z%droxyOX|ndoles IV which, in the 6-menbered
N-[arCoraei! 2r11ﬁgn%wahenyl)ﬁblph@wétrﬁnt%etagxwpam'eéirylréom -2,3-
dih{Rfro-BRinkeIds- 9I?4%Mé§ﬁlﬁlb@é‘im 1L)f‘)tpﬁ)eh5|ﬁeﬂn@alrl§’(9%\4ﬁde
cyano- cont ai ni ng 3-'hydroxyoxi ndoles IV. Suitable for
use as Pd(0) salts are, for exanple, transition netal

10(?9‘%)' 6X48S mn%ial fo?ﬁﬁé &heh( B- &;ténBHO[‘@ Pafrhein 8%y RE NI pRYny1]-3-(2-

addi ti on of phosphi nes, " such
ethpxyny(idipthyt- %1%972,&16@%10711@ indel- ?r wlcareamnaip s dpreparedo agserding  to
commerci al pal | adi um conpl exes, such as, for exanple,
t he catal yst tetrakis(triphenylphosphine)palladiun(O)
and/ or added phosphi ne |igands. 10The
3- hydr oxyoxi ndol es IV can be converted into the
conpounds \Y WhICh carry a Ieavrng group LO |n

e . o o
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30 reacting VIII wth phenyl chloroformate in the
presence of a base, such as, for exanple, pyridine.

wO bmsssosequent reaction with amines X, if apprOREPALBO64622
at elevated tenperature ang7with addition of auxiliary
bases, such as, for exanple, triethylamne or
di i sopropyl et hyl am ne, 35gi ves the conpounds accordi ng

Exérﬁﬁ)lt—}he ptdouENE P8 1 f tot1lﬁ) cﬁses%%ﬂ nd @L%@g?ﬂo}ls téﬂb%%drofuran (dried

X are elther rC|a e or
VS TRABAET S5O OYialnONTORd: Gthd M (OASMM) of 1-ethyk4-piperidin-4-

ylp%Q%%{n%S%7§’B$%EB’129% Hy%ﬁ‘uﬁﬁ%ve?é aIdHét?rt@éé‘tH -toAnd YE4AHBH mixture,

ternative of gre parin e am ne e reaction
Wh@h veasi ther stiiretha wwghgedwraiurek@teﬁn@ﬁ Tﬁ ape@erﬁtee@err@@ct@n and to

acﬁlg\%ugdbnﬂgetﬁgtgﬂ'{/érsloﬁu% RAfkturd Was%%rﬂ)hgat § Q588 SThe cqurse of the

or oh i de or sodium acet oxyb oro dride, In
reag wa%fnoaltq»réd By tTiLeesiien aelt dl@fnior(ometmmeérﬁethmah@ &afio of 9:1) and

LC@SQ (g?&'{ﬁn%y\xlyter %ggéuerﬂé Rn8 . b BTFANTHRY soNGW was removed

'pages 411;
uncizemmed@sdwm EPQ(UGB?YEISMGZ@SZ’@kWI@P'ﬁo@mﬂﬁmelarﬂzeXtraCted

W|tIQ'2 Arabailyth Wgr&&awuﬁc;nhﬁw T5&286MbiReq 8?gani dphas@?%}a’e dried over

describ I'n synthesis schenme 2, the or
magwﬂulrfwu@hgteeqm fligredy pap dhe ﬁ@ivwev@d@ma%a@dqr reduced pressure.

Th@%ﬁf?j'éqh&g.lré Qva%%n‘ﬂ@%@rﬁﬁéll? naifurﬁﬁ cﬁgﬁ“a{t@gﬂm of silica gel (column

anal ogous eS| S

20 kPP mm] ysmg W@hmm@thgn@@pdu% m@h@r@}#ﬁ@ﬁwer\w ‘The combined, stil
slighty icbAtahAeHed $rdict fractions were purified again by preparative HPLC on a

Chromolith column (normal phase, from Merck) using the eluents dichloromethane and
methanol (gradient 0-10% by volume of methanol over 15 min.). This gave 20 mg
(0.03 mmol, 17%) of the desired N-[5-cyano-1-[(2,4-dimethoxyphenyl)sulphonyl]-3-(2-
ethoxypyridin-3-yl)-2-oxo-2,3-dihydro-1H-indol-3-yl]-4-(4-ethylpiperazin-1-yl)piperidine-1-

carboxamide.

ESI-MS [M+H"] = 718.25 calculated for C3gH43N;O;S =717.85

'H-NMR ([D6]-DMSO, 400 MHz) § [ppm] = 8.13 (dd, 1H, J = 1.2 Hz, J = 4.6 Hz), 7.88 (d,
1H, J = 8.2 Hz), 7.87 (d, 1H, J = 8.7 Hz), 7.81 (dd, 1H, J = 1.4 Hz, J = 8.6 Hz), 7.72 (dd,
1H,J=1.3Hz,J=7.6 Hz), 7.68 (d, 1H, J = 1.1 Hz), 7.66 (s, 1H), 7.02 (dd, 1H, J = 4.9 Hz,
J =7.6 Hz), 6.68 (dd, 1H, J = 2.0 Hz, J = 8.8 Hz), 6.65 (d, 1H, J = 2.2 Hz), 4.17 (m, 2H),
3.85 (s, 3H), 3.81 (m, 2H), 3.44 (s, 3H), 2.62 (m, 2H), 2.43-2.29 (m, 11H), 1.61 (m, 2H),
1.15 (m, 2H), 1.09 (t, 3H, J = 7.0 Hz), 0.97 (1, 3H, J = 7.1 Hz).

EXAMPLES 38 to 90:

The compounds according to Examples 38 to 90 can be prepared in a manner analogous

to the preparation procedures according to Examples 1, 5, 31, 37, 55, 61 and/or 67 using

the appropriate starting materials.

EXAMPLE 40:
N-[5-Cyano-3-(2-ethoxypyridin-3-yl)-2-oxo-1-(phenylsulphonyl)-2,3-dihydro-1H-indol-3-yl]-
4-(4-ethylpiperazin-1-yl)piperidine-1-carboxamide
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WO 2008/ 080973PCT/ EP2007/ 064622 27 for exanple, phenyl

chl orof ormate, giving the conpounds Xl a and/or Xl b.
wdoBogreess anmine X or else with the aid of apCT/EP2007/064622

auxiliary base, the urea dsgivatives Xl | are generated

whi ch can be converted in the subsequent reaction

under otherw se customary conditions by deprotonation

of conpounds XIl using a strong base, such as, for

exanpl e, sodi um 5hydride or potassiumtert- butOX|de
ESEMS [MithskT68%251t r eat nmermalopiated o0 CptbrNrPs2 RIS i ies VI |

in DMF into the conpounds | according to the

i nvention. SYNTHESIS SCHEME 2 Bel ow, the invention is

ated in nore detail using exanples, the

A AL R 10,10
dihvdrat ifbindl:3-d-4dépeenvininpraded P igginei -caybaxagtdes

schenmes 1 and 2, are only described in greater detai

of exanple on the basis of the exanples
ESh‘é'ﬁt[l\%ﬁbH- 738-Bhout bei riglaiatedior GeitsN-Ond Ee@1t88 t he

synthesis routes 1 or 2 or anal ogous procedures
nmenti oned. 5 EXPERI MENTAL PART EXAMPLE 1

EXAMPEEGPno- 1met hoxyphenyQsul phonyl | - 3- (2- et hoxypyri di n

N- [5% lé%'15[8234](_&n?etl'??oxypheW)suIFhonyI]-%{(Z erz)thcr))xypyrl(ljl?] 34¥I)A2plo>r<)% r2 61132

dlhyqlf@ 1H-pdpbdylkAinierazin-1-ylpiperidine-1 carboxamlde

a) 3- (2- Et hoxypyri di n- 3-y1) - 3- hydr oxy- 5-i odo- 1, 3- di hydr

0- 2H i ndol-2-one Wth ice-bath cooling, 20.86 (76.40
553 imoleyt-BittyIs-[1ddBicyana-fr[Ret-dmsthaxyrlipny s Upion- 3c{g-efhoxypyﬂdm 3-
yl)- Q"H%-df @Hﬁi/y&r%t 1 I-@méfgf 9§/Hérﬁlﬂofcy’ﬁ:o)1yl)ﬁﬁ%d?n Z%/],Q:pér%@mépl -carboxylate

sodi um hy
100 mgt(Dé 6apmal) o menyt [ﬁé:yamrfbé@a‘t Qmetfnfwn@ewawlpmuédﬁ
ethgxﬁﬂ)/ﬁdlnw Y- @Qﬁﬁifd?@@)-ﬂlrﬂﬂ)l 3I}J']§ar§H|$1l{%W%FéE)%ré’Maa°(:cordlng to
stirred for one hour, during which
Examplgrlap@cessgiert 1awde 16? WB@r'@léla”y,ﬂ(thafgﬁgriﬂ @éﬂﬁéﬁahxd*@us 20
tetr%h&cﬁgfu% (AR bvé}fnrthIQ&Jlgr s‘?éh\)%‘)?%\ﬁd%s g mgqm 'n%&?of’@ﬁ%utyl 4-
dissolved I n drous THE, "and
plpp@cimﬁcvlwperszmﬂrﬁaﬁte%@teawer@ gfided ﬂhesmlxture Mﬁsltfﬁﬁmﬂﬂed at room
ten%ﬁgremmlgrﬁf Tr%t &ﬁb@g Bﬁﬁ’l'quéc?lﬁﬁ Wa@@n(y}ﬁtﬁﬁ‘edztgl Adsedich Yel,

his solution w coolin enper at ur e "bet ween

CHZQ|2/M%PHL%¢) a"[‘thM& &P 619 §h%9(ei3r6\0ét§>nftrdf3/"\@09rrﬁnﬁl§)t@|sﬁ TFA).
Théj %H/&Q \A)‘é{@'r&tﬁo@/éd‘@néep ?eo%%épersglm@n&%jthferr%lféj\kgéjfalkgﬁ Bp in

I ghtly yellow sh. The solution of the pyridi
dIch@r%wer@ﬁ%@wgt%thtwr@quw&soﬁlmhy%ww dgutiq (1 x). The
corﬁﬂ)lﬂé’(ﬁ Slﬁan@qﬂ%g& \Qer'éhﬁlea Qb hg mesﬁf?ﬁ’%@lghéte 2R filt&8d Batdthe

he "5-1 odol sati n sodi um saflt enper at ure
solmnﬁ &\ta@a@mﬁgeddmdﬁééwuse@n@salg@ The erufle vdurgdvAS RUSIHESPY column
chrBH\%to@'r % N@@W{Eartﬂ@&e NfEHabd s u‘sﬁS d%‘d?orﬂ@lﬁane/methanol in

rem)ve he r'eaction mxture was Stirred room

a r@@ﬁf@ﬁa&%ﬁ@owﬂpf&sgtm$ gvendu? §19 O gm0k 48 Qf @G desired
pro@UHD\WhllémA}%Q|oﬂ%btﬁﬁjs%ellﬁ‘¥He%xY‘%%cﬁcqp§gp fdr Aok QB tdtYion.
acetate, and the mxture was stirred for another

5 m nut es. The aqueous phase was r em)ved and extracted
ESIENVAHTYA 766.8bat & (2 oaioule be =0fggani ¢

phases were washed w th water 3 t he sol vent

was renoved under reduced pressure In|t|aIIy
5512nr ﬁqslc%né7L[@d@h§ﬁéth6kyﬁh&ﬁ)/)@b/b%rﬁ@ 4- (@éfh&ﬂ)?yﬁ&:hbtyl) -2-0x0-2,3-

“dilute solution and was renoved, and after ‘turth

dihy@aciéhindat $-gir4tairer @?”b‘dLVéQ’Peftd&? 7'6?@@1@17’9’?2 ed out. The
558 YSP RIS r?iﬂwY)fo teﬂ—@lﬁt?ldl [10({[6 d’ysﬁé quzr @Hmetﬁ’dxy?r%ﬁy%ulbmyl] -3-(2-

hours and t

ethpxynyadiadh- )d%?— Oéﬁ@ ﬁ@mw thwoéﬁtyﬂ@mlr@}@mﬂyl)@e@m%@ﬁ
The desired 3-(2-
35et hoxypyri di n- 3-y1) - 3- hydr oxy- 5-i odo- 1, 3-di hydr o- 2H
i ndol-2-one (17.1 g, 43.16 mmol, 57% was i sol ated
after drying at 40C. WD 2008/ 080973PCT/ EP2007/ 064622
29



10

15

20

25

30

35

ESI - MS [ MtH] = 397. 05cal cul ated for C151-1131N203 =
396. 19 |

whws/o3@no- 3- hydr oxy- 3- (2- et hoxypyri di n- 3-y1) - d¢BEpHobyes4622
roi ndol- 2-one 5Under an atpwsphere of nitrogen, 7.1 ¢
(17.92 mmol ) of 3-(2-ethoxypyridin-3-yl)-3-
hydr oxy- 5-i odo- 1, 3- di hydro- 2Hi ndol- 2-one were stirred

yl]d ;ﬂaréﬁ@e mcaFt;oxﬂ?f@/\ﬁére%nJ |'y'%h§(‘ge6| RO gm%&%%r 8nd 2 olmgof 56 M

zi nc cyani de "'were ad
hydyogt_[org: a(oa}j wgsqmma)nobwas added The mixture was stlrred at room temperature

Thd Sltorg?e‘s%%(‘ttfe' @E&Tb\ﬁ'vﬂ%‘%ﬁ@ﬁlg)ﬂ&ﬁ WtL@%’éntHé(g@ Re/NEEAY: '9- ater
m xture was transferred direc into a r&w&e

corpplete ePnversioanihe reaohpkc wvent)m@duw werg s@tmmvedmmi thQ(DeS'due was

tak&h Lp rr?dtclﬂBro%%n@oa\rtd QQE%" 1 tl\?%ﬁaroﬁg 'é&%m t@rﬁ%xﬁ‘fets%futlég adjusted
m nut es, anot her of the catal

by esteackeritscoH BnTttQ)@rsamc @semrvat aﬁa@r@tﬁd fref thﬁ@GUtPQHS rzhase and the

aqd&'tﬁ%%hage‘\ﬁaé F‘e%‘ktré&@d Wtﬁh%%rdtﬁec‘thg@ Ze\kg 1% &9‘95thed1organ|c phase

tenperature, and an excess wat er s added
waglsied prerneagnesitimeinha tasian tteet $n/venhwes serao\ed ynder epdgced
pre%?fr ﬂt@r‘e@ te %Q%Ws@au%efn%ﬁm (W@fh I NRAeMbivi iy @iElesidde can
vent was evapor at ed ryness under
alsp g pealedeithes by eonvgntionaheolums Chwajwanb\sorsﬁ nefmalghase (NP-
sioM daftn%@ldhrd étgm\?ZUQF etcmélror@&tﬁ%rﬁ{/ﬁlettf%néll dsHREbi lﬁ hases : or by

nnved tration,

pre@ﬁtﬁiyve HELELRE, mokileiphasgs |aﬁet9mtr&e/watﬂroﬂ 1% Fcé’ébr“\ﬁet 't

ngﬁglzg’tg@fpgg‘?ﬁ R, Oﬁ%f'ﬁoﬁ 3§°/é oIN(BRy4rb-TRls. 69. 4% of

m@}tmstz@ertyl)wp@wﬂﬁry@yqthwyﬁyrsﬂwjyl)ﬁ xQiZ-Rydihysirerd oo gal-gryll-4-
plp@raz%oﬁigﬁgﬁd ihdLealdoxanibwlecadislat ed for

Cl61 03 = 295.30 1|

c) 3- Chl oro- 3- ( 2- et hoxypyri di n-3-yl ) - 2- oxoi ndol i ne-5-ca

£5 r an at R, g

S oS et he 5 ot o G HT S 608

ethoxypyrldln 3-y1)-1, 3-di hydroi ndol- 2- one were
EXANERERIRSo 90 S 48 1080 ARsIE@es 25 di chl or onet hane

(dried over nolecular sieve). 2.30 m (28.45 mmol) of

Thegemepuiesweeedingdp Exarmelgs 2$rt@39 aae b ¢noPrrd Gp éo QRsan also be
pre?)Qt%ld)QI"}j alarfhel Qﬁm&ﬁcﬁk% ?heoéreggatlwﬁirogecﬂﬁe%c&?(ﬁnég Examples 1,

neat thiony l'oritde were then ad
5, &, 65\Mn§@r @é%é@ﬁéﬁ%@ﬁr@@ﬁ?&‘t plaring ”'I'ﬁér'fih? Xt ur e vvas
stirred at roomtenperature for one hour. The
formation of a yellow suspension was observed. The
)f the reaction was nonitored by thin-layer 30
N- [Sfdﬁﬁahqu“ @Bnﬂetﬁd_ er(y?’)‘shlbﬁ&tﬂlei %2 ethoxypesrldln -3- yI)I_2 0x0-2,3-
| or orret hane/ harol 1n dra
d'hV@’Q'&t"t' olng-yH- GTFEOEW&@ %ﬁ'ﬁéﬁtﬁq'%ﬁ bé@ﬂb@dam'ﬁ? @'S(QE'&U%@@@’[G)
After 15 mnutes of stirring, the organi c phase was
renoved. The aqueous phase was extracted with
EShMSHMatohepdane (2 x). calaulaledionCoHathSes 48980
conbi ned, dried over magnesi um sul phate and filtered,
and the solvent was renoved under reduced pressure.
EXANELE&uct gave 5.70 g (18.17 mol, 3589% of
N- [5'Cﬁ)%h@f1c{(23462~néth&@/w§tyw$dlbﬁo@é]§(’l - @th@ks@w&tms?nﬁzéx@@rsb

rile as an anor phous sol | was used w t hout
dihydrer eindglot-vH- ﬁé‘ap'iptﬂ‘?”fj'aﬁ 1r¢?éb9?@%t'd‘? Rigdffusrraceipgs)
2008/ 080973PCT/ EP2007/ 064622 30 ESI - NB [N%Fﬂ =
314. 1cal.cul ated for C161-112ClI N302 =
ESEMgivitbt b= 6898 hoxy pyr i @iylated,foy C%%@Nﬁpm%clﬁ%%@% car bo
nitrile 55.70 g (18.17 mol) of
3-chl or o- 3- EZ et hoxypyri di n-3-yl)-2-oxoi ndal i ne-5-carb
In th@ cpmPPendget) @Cﬂ?@g‘éltﬂtéﬁf 'Ptﬁerﬁ'Q”ﬁf‘e éfjbﬁi'i“!ﬁﬁ‘lt BY SRt rgREing to
Under an at nosphere of nitrogen, 14 m (98.11 mol) of
a 7 N nethanolic amoni a solution were sl owy added
dropwi se to the cool ed reaction solution. The col our
of the solution changed to |ight-yellow, and the
solutlon was stlrred at roonttenperature overnlght

o, . ~
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WO 2008/ 080973PCT/ EP2007/ 064622 31 was evaporated. The

resi due was suspended in diethyl ether and stirred
wolpdoshsdone product precipitated as a solid andecnebmbobhess622

removed by filtration. Aftas renoval of the solvent,

the nother |iquor was once nore treated with diethyl

ether (2 x) until finally, after drying, 4.67 g (9.44
syrﬂﬁgélls sc%%n@e 10& y. leocn%ﬁhfg%lgﬁ% ﬁgj/t&egluentg t;yl reductgs amination, which
is t@éﬁHb‘ﬁV@tW |Irdame>serwlairyznw HeIBY |Epsemele§§r1 @@m& File were

obtai ned as a solid substance. ESI-M5 [VWN =

495. 15cal cul ated for C24H22N4A06S = 494. 53 1f)
EXANERE G15- cyano- 1- 1( 2, 4- di met hoxyphenyl ) sul phonyl | - 3- (2
N- [5 @%95—345{){’2'4 @|nﬁbt§o%ﬂ)%er§‘l)s&lghonyl] -3-(2- ethoxyi)yrldln -3- %I) -2-0x0-2,3-

bamat e 44
dIhyﬁlf@f’])H @fjol -3- yI] 1’-methyl-4,4'- blplperldlne 1-carboxamide

10@m§%ﬂ@8%r{1élioﬂa H'({fﬂ?) ?”,"'[l?“% Carﬂg@ﬂeﬁ‘é/rﬂy])sﬁpﬁ é/ﬂtsh@Xy

OXOI Ftrirl

ethexwadmé’dylb- -012@ ?miIhmrOpWindplr?eylbamn@}@@wbedylimpem@ru%u ng
IARERPSehar (e Siongedh "8 Pe sFL oLE PP brepoyey
acaording Eob@meE § pPCessHienssa) Théf) endiExemple 55 erocesssteemb5a) to
SSWWe eliniti fr&ﬂ%@d anm@oﬁﬁbﬂlb&%&%ne 20 gl (8 207 mmoI) of aqueous

OFO ane met aratio

forgaldgleyste mloeé%é isEngthphyeredidded vandghe éﬁ?ﬂW@@j mﬁ@rerwas stirred
for %%HE&%Q 'ﬂ{ees?ﬁHiroﬁ be%e%%tl&@%@u% W%S(O%Ql rHFn%g Y‘%&hum sulphate

ter and extracted acet ate

and:%@rbi Red 9armanctdpeiaasstioeeid V‘Wﬁ%ﬁ@@%ﬁﬂ&”@dﬂ'&fﬁﬁ@ w@s stirred for

105G 0 ] A (AR

wetmagqadqced @didle Pedire read afteatemingtespipe ireaatien wkxtare became clear

and PR TBYS HirbY a(hgglﬂe?‘ltl@ﬁh pasdivi sl af @o%@%p%mure overnight and
evaporation on a rotary evaporator. Diethyl ether was

wa i@ 400CHereanoter Apwd The seagtien masiereavasdnitiglly dlluted with 30 ml of

dlcﬁIBMﬁﬁé’iﬁéHeZ&Qj {AYS BRI \glltﬁlé'ﬁgra'tiaoﬁi%dgjrﬁ glcgrﬂ)onate solutlon (3 x). The

79 of t hedesi r edpr oduct a
Corablﬁefﬂ ﬁ@%pﬁ@ﬁ?‘?% wereghied pype rBagrzesetnh ébﬂp%qﬁie iagf ﬁ e“egi 1e)nd2the
solf[?é?@ \A%s%vgb&é{%%na&' r'eﬁgééoepréssde ]Wﬁétbﬁé@gﬁateaf@ve@% 'P@ of crude

15. 15cal cul at ed 08S = 614.
progjggt WhICh Was purified by a preparatlve HPLC on a Chromollth column (RP 18e, from

MeNSklﬁmgﬁl'@Ht‘Pas%é%&t@nﬂﬂé‘iﬁﬁa@’@’@f%%bﬁ@é@ PPl has o Wére 5 mg

0XO-
(0.0 e 530137 e desir a0 RelBisy PP peta AR HEb G Pl pRP BT TIIE-(2-
eth® p@/ﬂ?ﬁﬁ[@ Q?Z%Q&Z@dlgydre 1@|nHUQJ>-?/} @thiP.9Mh bI%Ipel‘ldlne 1-
- cyano- di met hoxyphenyl) sul phony1]
car @wgewpmrﬁowyp}esznba@oa@t@e@a Bydr o- 1H- i ndol - 3-yl ] ca
rbanate 596 ng (3.25 mmol) of 1-

t hyl pi peridin-4-yl)piperazine and 8 m_of dried
=SS Bert] SabbEned and (HERTSE br Enadors MGG 1 oorm
tenperature for 24 hours. The end of the reaction was
detected with the aid of analytical HPLC (RP, eluents
EXAMRALEA il e/water, 0.01% TFA). The sol vent was
N- [éify%HBVIe[@'z 4%m¢eth&8/pﬁsr%)|)éulﬁhm2] étﬁb%y@d’n@tﬁ%ﬁé by

usi ng_di chl oronet’hane an hanol as ‘el uents
d'hb¢f0a1 "filﬁ‘ﬂ@'n%ylﬂ‘ﬂ heteyrdrPigiprsiding-1 'ﬁﬁ@@éam'ﬂﬁéﬁ'ﬂ URERSSRRte
After WD 2008/ 080973PCT/ EP2007/ 064622 32 repeat ed
col um chronat ography, it was Possible to isolate 230
ESh-yIS([M@] TRl -30 219% of Gajealated for CaHuNO-S = 716.86
N- [ 5-cyano- 1- [(2 4- di met hoxyphenyl ) sul phonyl] -3-(2-eth

ridin- 3 - 2- 0X0- 2, 3- .

TrEoRﬁﬁpiLH NS?f heracenic camPRYNIYs gseidigio AXAMPL R to 90:
a2|ne 1-carboxam de. Alternatively, work-up and
purification after the reaction had ended coul d be
carried out as 5 follows: the solvent was renoved.
The crude material was dissolved in ethyl acetate and
extracted mnth 1 N HCI The inmpurities were detected
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201.06 (t, 1H, J = 7.0 Hz). EXAMPLE 5:
N- [ 5- Cyano- 3- ( 2- et hoxypyri di n-3-y1) - 1- [ (4- net hoxypheny

wo d@shgonyl] - 2- oxo- 2, 3-di hydr olH i ndol- 3- y1} - Aet/tPIvet/bs4622
yl pi peri di n- 4- Api per azi ne- 4t car boxam de 25 5a) Phenyl
5-cyano- 3- (2- et hoxypyri di n- 3-yl') - 2- oxo- 3- [ (phenoxycarb

onyl )am nol - indoline-2-carboxylate 2.78 g (9.43 mol)
In fw exempla anne usm Ex le 1 the eparation of the racemates into its
g X cg) ry(m Igo 3”}? 5 I[())xotl ndofl ne-5-carbo

enaﬂtrpmerSe(E(xam@baTPean & bb>d$em@rat@n @@@m’eea@tlvqa@fw@é@@umn is shown:
steps la) to 1c)) were suspended in 25 m of
30di chl oronet hane and cooled with an ice-bath to 0C

A)RAEEMATIE SRS UieN) of de fagemisi gpmpaeine ageriding taRyAMPRE 1:
10011118( &8t 48r%m'6ﬂoéf)th9fraéé?ﬁew Eﬁ&la%ﬂlf lﬁ% Mrﬁetﬂﬁ{ﬁhéhﬁﬁulphonyl] 3-(2-

ro W Se SucC mper at ur €

ethﬁé)tpyéstlee%ﬂ)- -019@;3 ginydrot aiRdalg3-vi- 4t(l‘r@qt@épll9%ﬂ¢ﬂ 4tYH@lperaZlne 1-
car&ﬁ%H?'{EWPEE 15 etk @épa??%&&'bﬁ %’Hﬂ%laéré‘ﬁa%ﬂ)éeédﬂrﬁﬁ‘(gChuralcell oD,

col oured reci pitated out

flow é@t@tﬁ%ﬁﬁrmn&pam@ rw@@ot@nq/ﬁh@wlﬂ Q0:3Qf) el advasviret heaprantigmgr which
elu%fdtfﬁét ﬁ%h#h?&sﬁ@@gpmﬁ Fdtati r@xétﬂélﬁ P&e&g 1PBE Kol Pin a yield of

sol ution E ases were separat e agueous

19 vy (DB Medo TERCENERPD erdenEr vhid foHewed, vb@é/lnsgamgatlve optical
&6 @eAihthe ) bl i86MBRLABIRS & dihg (B8 iABIDEA
o or ga(m?c He sovvere IWas[?aoll r)\/?et(i(a?< gv$/|a—th wat er ?3 X)
and then WI t h saturated SOdI um chl oride solution (1
ExXvpLAf1er drying over magnesium sul phate, filtration
and evaporation of the solvent under reduced pressure,

(F V- yafiodUré 2 edims e wteaul )suPhoRli-pi(&eth gy Ridinad -y o -axe-2.3-
t L ne was
A B & (M bl IR Bpg PRt o RboRiRLe
filtered off with suction, washed wth pentane and

EsﬂM'sqﬂ/l#m a7yasyum dryi ng caRineld @} CssﬁlSEN 6fé €1703 82
ractlonal crystallization, a total (8.35

HPkfrd ChirgloelOl . 4§m§rhy|25 cm; n- heptane/ethanol 7 3) Rf 9 4 min

h 2- henyl oxycar
Op %érﬁy ?ng;ﬁn(%g 2|egr:1:d carg @i glt e%?@fa{té | ated. 10
'H-NSIR [{B6]-BMBOL]508 I\ﬂSI35) 51[$>oai] . &3 e, flor J E306122INdG64.€¢ Hz), 7.89 (d,

1H5§) T B0 0% 1o & B PRI A= 57 o 37 B8R G72 (0

1HN) ]]bﬂ-lz_a,db#?:? 124] 7.88 (A.-1H, J = 1.6 Hz), 7.65 (s, 1H), 7.02 (dd, 1H, J = 4.9 Hz,
% W?o% ’?H 1'21E|-Perazé B%1A €88 PPXRm, 4, 13080, 19 (m, 21),
3. 86 (sy&h)o3£45((§, :ﬁi)hm@ymw UH), 2. 37 w )2H2-Jox 01 .B-HA) phah emy4H), 2.12 (m,

4H@h;%@%'%@%ﬂab‘ YL Oy A I R T A .

7.0HA)1- et hyl pi peri di n-4-yl ) pi per azi ne were added
undi luted at roomtenperature. The reaction m xture
was stirred overnight, and the reacti on was checked by
EXAMBLESIB:i ca gel, dichl oronet hane/ nmet hanol 15:5) to

j e

O RRBR AT e e Bl bR EE: Bpvsstodaiibzromo-23-
dihydrbk Ak elr 3-1)-4 () -naeildy|isiperidiad et)ppe ciziner Thdrboxahede

solution (1 x). The organi c phase was dried over

magnesi um sul phate and filtered, and the solvent was
ESK- M&Wbch Lnde4.26 educed pr essiouatediioe CelsiNI0eS ward3t&2k en
b el B8 o e ot b brp el L3254 BB
Opti«ta‘rpoftammg(MS 5P frh, QA CHND mg/r8B Kla@lorgiatoey

5- - 3- -
B HERERDISSeR0 401120 ook 5215 0 e 5 A d 5143 ey 788 (0
-4- (1- et hyl pi peridi n-4-yl ) pi perazi ne-1- carboxam de
preci pitated out. ESI-M [ M+rl-1] = 504. 25cal cul at ed
for C27H33N703 = 503. 61
305c¢) N- 15- Cyano- 3- ( 2- et hoxypyri di n- 3- 34) - 1- 114- net hoxy
phenyGsul phonyl | - 2- oxo- 2, 3-
dihydro-ll-l-indol 3-yl1l-4- (1 nethylplperldln 4- yQpi pe

I ~rN N
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WO 2008/ 080973PCT/ EP2007/ 064622 34 were then added.
The m xture was then allowed to warmto room
wo eowpesm@tiire and stirred for 30 m nutes. The pPPOUERHS7/064622
of the reaction was nonitonged by TLC (silica gel,
di chl or onet hane/ net hanol 1:1). Saturated sodi um
bi carbonate sol ution and ethyl acetate were added to

1HE e d.8a64 1708y gi U g, 6@#*‘81 NESIES JWe) § ﬁ?gm 8.5 Hz), 7.72 (dd,

separated The aqueous ase s réextracte

1Hod Ryl 1 ditzed 2t BO(HE )XY 58 Thel o f6riad! bk GAH Edphdse g Hz, J = 7.6
Hz )@ dWthJ “@tgeﬁrl(dl %)0 HE)O'G%%t(Hf A ed= %@HE{I‘G.M JAB, 3.85 (s,

sol utl over’ magnesi um su

3H}.134% (e 3H) ahdl time 4501 248A(MWEE. ¢ EnblBdndds (Medtidedi12 (m, 4H),
MBS SYf S wr b p t C)-
O B o B2, B s afr L AP R LBP (BH = 7.0
Hzhhases di chl or omret hane/ net hanol (5-20%) . V%at was
|solated were 27.3 ng (0.04 mol, 1023%vyield, 90%

purity) of N45-cyano- 3-(2- ethoxypyrldln 3-y1) - 1Kg
B. )M@W&Elﬁ&%ﬂq 19Ny rapemicocommudil lvgenrding ke F MPLE.31:

N-[¥- gg/aﬂoiﬂ{gﬁhm(ét %Héﬁv n)lgglﬂhoné( 1342 et[]cmpyrlui;n -3-yl)-2-0x0-2,3-

boxa
dlhmr@ 12fbari@|cﬁ #i-éd4mathigrarazig ging passriding7B3c@boyanide nat i ve

(ERHMPfLECGalt) W24 s%éd%%dﬁodt 2 '(:BIEI]I pRIpdtidh |cb|%1ﬁ‘ﬁn (@'ﬂlrQIEeﬂ 88, flow rate 55

de m xtures In conventl ona

mI/mn)mgogwhapnye/@waaowpﬁéﬂoobﬁawe(nNFﬂa @’Earktﬁam?f Wiigh, eluted first
r
e R ol P ot (3B, 3P REE S snantomer wiih fojypd had a
negﬁﬁlbepethﬂhagetloadéwnpbr?ﬂBé/ wat er, 0.01% TFA or 0.01%
acetic acid). EXAMPLES 2 to 4 and 6 to 30: The
ounds according to Exanples 2 to 4 and 6 to 30 can
EXAN@EEe%H*ed in a manner anal ogous to the preparation

(+N- E?SC@%Hoeﬁ [(Qqc(%eth%g Srn FRIPNoRY - 3@@@4%&@&@@& @%% 0x0-2,3-
usi n 5‘)[‘0 rlate Stal‘tll’lgI mat eri al s.
dlhwrpd%qwanlcﬁ -3l 614émqi6ﬂ9¢p9rnamr1ny Bigeriging-1- eezrbﬁﬁnwdszypheny
| ) sul phony1l] - 2- oxo- 2, 3-di hydrolH i ndol- 3-y1l}-4- (1 nmet h

| pi peri di n-4- Aplpera2|ne 1- car boxam de 30ESI -
ESEMBHMFH] 5704.880al cul at od cPlstlatsier SaoNPo5s- 7@333280

HPW#&C@I 0 46 cm x 25 cm; n-heptane/ethanol 7 3) Re=
Cyano- 1- [ ( 2- et hoxyphenyGsul phonyl T - 3- (2 ethoxypyr
Optl@ﬁl mtaﬂqnlq (22 6% 682 v, dilyld rl and/mi hdextrootgtoTy: 4- (1

v PRS0 BROBRLE 2004, EILEEAD I g5 77

1Hf o 8151)- 1486NA0BE J= 88HHD27. 81/\@Id 1H, J = 1.7 Hz, J = 8.6 Hz), 7.73 (dd,

D P o B (ST Ry 1 T I AFG)” 5 bich 73 Hein 5549 He

J =|Tph biny B)672d8 tH,idvy 8. 2rHe, :IJH—8 ndﬂz;L 6365/@ 1H, J = 2.1 Hz), 4. 14(m 2H),

- (15 | pi Ldi - 45 I rbo
3584 T TGl 2B AR SR IINgREL D @ or 160
(m,GA3B, 7.72 (m, BEXANRIGEt, 3H, J = 7.0 Hz).
N[ 5- Cyano- 1- [ ( 2, 4- di met hoxyphenypsul phonyl ] - 3- ( 2- et hox
ypyri di n- 3-yl y2- oxo- 2, 3-
EXAMALEVGIBD- 1H i ndol- 3-y1] - 4- (4- net hyl pi per azi n- 1- yppi pe

i dine-1- ' 1N
S e T P A AR R R T B 3 BB 2.
dihgdroebtiFpg ol 3ty liv4 34-yristh Bpiparazip; Byl itipeyidne- ttebrboxkoid8- y1 | ca
rbamat e (prepared according to Exanple 1, process
st eps 1a) to 1f)) were initially charged in 8 m of
ESaN®i+blis= 164.8@t r ahydr of urcaktulatird fed CarieN,Oas edBH2
2 1-
PRGBS 6 ool b Sor A By pslSHRE Mt min,
m xture was stirred at roomtenperature overnight. The
course of the reaction was nonitored by TLC (silica
gel, dichl oronethane/ nethanol in a ratio of 9:1) and
LCVMS (RP, acetonitrile/water as eluents and 0.01%
TFA). The sol vent was renoved under reduced pressure,
and t he reS|due was 20 taken up |n dlchloronethane and

T | o o
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30 1H NVR ([ D6]-DMSO, 400 MHz) 8 [ppni = 8.13 (dd, 1H,

J=1.4H, J =4.8 Hz), 7.88 (d, 1H J :85Hz)
wOo20%0§®73 1H, J = 8.8 Hz), 7.81 (dd, 1H J = 1p6r/E€2009064622

= 8.6 Hz), 7.71 (dd, 1H, J4x 1.4 Hz, J = 7.6 Hz),

7.68(d, 1H, J = 1.3 Hz), 7.65(s, 1H), 7. 2 (dd, 1H, J

=49 H, J=7.6 H), 6.68 (d, 1H J = 8.9 6. 65

Hz) ,
Op&(,saA Jt%uon @@70 5%692%?) H%h??n@ﬂli ggeVé)?’otgtgr)ﬂrl_nD 22) 12

'H-\$/R GEBI-DMSEL 50MMI2E)S [phm] 6 & 18 (deiH)H, 3511.6%z( )= 88,Hz), 7.86 (d,

Wi ) 298 SR BRI FR A A4BEE 38 o o 772 0,

1HExar1p4 @3, 32716CHA67 .681(s, Hél) pr.eDét, ddll, U 86 M med2 (dd, 1H, J = 4.9 Hz,

s LB 18 NGy B2 TR SRR T 220 lagm. 21

3.80%$,63H)a8.80 (EXZWPBE23R; 3H), 2.60 (m, 2H), 2.42-2.10 (m, 9H), 2.10 (s, 3H), 1.60

D-1-[(2-neth h I
(m Tty 28 d5- & SR TTRPETH | ol - - y1] - A (4ot byl
pi perazi n-1-yl ) pi peri di ne-1-carboxam de 10 ESI - M5
C. )@&méTgﬁS%ﬁ?ﬂbﬁuof%ee gacfer(r)ﬁc (gg)?’rrf'plou:L %%'(::Lc?rgmg ) E%ﬁﬂﬁ% 37:
NHBICyeBy (2 A dlrtelhatypbaypiseiny o) sia-Ghangjpy i 3 @r 2oxy A
Lidi
iy oL LI oy A Binss e 1- iR RE e (FRALRLE 37)

wasisépacaiedde & chifal prepeted ad)lemEfBDhlhﬁce[lll‘@D flow rate 55 ml/min) using n-

88.,2cal qu for S5HAIN706S.= 687.8 4: "
neifge FERR 0 500,88 B, pUF GrTtamee oG (g Pepositve
optldaprwm)(EgarﬁpldlﬁMramd]Ih’e ienditl onBerytich followed had a negative optical
th erazi n- 1- yOpi peri di ne- 1- car boxam de
mé@ﬁ R)%f’%? = 644. 7cal cul ated for C33H371\1705S =
643. 77 25 EXAMPLE 35:
E 5 BYane- 3- (2-et hoxypyridi n-3-y1)-1-[ (4-met hoxyphenyl
1] - 2- oxo- 2, 3-di hydr olH i ndol - 3-y1] - 4- (4- net hy
(+)4I\{3[5|s©yalm-h{(24ycﬁ]neﬂ1mxyrd16nglésh-lphmnidbﬁaﬁqetlmxypyrld|n -3-yl)-2-ox0-2,3-

onb SRR L8 - eyl -t o0 o

N[ 5- Cyano- 1-[ ( 2, 4- di met hoxyphenypsul phonyl ] - 3- ( 2- et hox

eSS T R0 - S 01T 5 Rt Tor et S 7 T 8%

HPACr{€hitalcel I0in R 61 otrex 25@@60%%1@&7@?@17 BPROO7/206Wi622 37

onfie iafhrs (22 2o SRS o Db BV bt SRl et ar -

1H-$~IIMW€[D6]ABNSO r500|mﬂ+i)y5 b gesl13 @@, IHNY =( 07 24, mmw HA), 7.89 (d,
yl pi perazi ne and Q.07

THET P AT ol iAo B2 i T Jena A ot 88 Ha), 7.72 (dd,

1THM Xtur Bz, Mz GhHxyaB 60 RN H Ui 1.2 ¢H-At7 0@M Hﬁmgayﬂe, J=4.9Hz,
overnight. To accel erate the reaction and t

J = hirEL 6D A dbled e dlzs P 5189 te: BP&Ad el Wes22d#)nd 18 (m, 2H),
3.8t B4, 8@15@52th§4@%"% ofe2t (AL 2HEAZUDOIDANGS, 11H), 1.62 (m 2H),
noni t or ed [ di chl or omet hane/ net hanol

115 2T 0 F T T A LRt 4 J BB £ 1 1 o vt oot

el uents and 0.01% TEA). The sol vent was renoved under
reduced Eressure, and the residue was taken up in
E /Eet hane and extracted with 2 N sodi um
(-)- N}{Qf@/)éhQEIC}?@hidtméiﬂo%ybhéﬁyl)smbﬁomfﬂlh & 0By Adih B-PIRBRE-2,3-
0

drie ver nagne5|un1sul ate and filtered,

dihygre-hidelod-vikAr (4 wiy IRiriacied XJ)HtP@F' ipedoErEmids ur e.

The crude m xture was purified initially by colunn

chronatqgrag é of silica gel %@%Iunn 20 x nn?
ESLUSIYE ERI 58-8ret hane and o8 %fahepe%s'&%ém §17.8%e

conmbi ned, still slightly contam nated product

fractions were purified again by preparative HPLC on a

Chronolith colum (normal phase, from Merck) using the

el uent s di chl oronet hane and 15net hanol (gradi ent 0-10%

by vol une of nethanol over 15 mn.). This gave 20 ng

(0.03 mmol, 17% of the desired

Y S I T e 1 ~ 7~
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1.15 (m 2H), 1.09 (t, 3H J =7.0 Hz), 0.97 (t, 3H J

= 7.1 Hz). EXAMPLES 38 to 90: The conpounds
waemengliong to Exanples 38 to 90 can be prepar eeCT/RPR07/064622

manner anal ogous 30to the pyeparati on procedures

according to Exanples 1, 5, 31, 37, 55, 61 and/or 67

using the appropriate starting materi al s. EXAVPLE
HPEL:(Chiral l OD,0.4 25 hept /th 1 7:3) R = 12.41 mi
NSRS T B3Ry PGPS Y18, G2 (BAERT sul p

Oph@hy@?“@ @(Zﬁ ‘ﬁ?y@Banm—LQH{agn rr;g/gm_)] Iaevorotatory

iR B0 B BB s o s ey SRR g Rk T 780 o

1HHEH .25 eiah, A At d HE dr= €34 1BINTAD SHs JE5T.7 18, DXXABBLHE), 7.71 (dd,

1H5ir 152 o/ 1- 172798 & it Hox ) By p&UtSp ATy 1Y% @9 Fet 49 H2.

—oMj!Mle&ié“m(dﬁ- YH) d 2 DR 122, 3-8.9 Hz), 6.65 (d, 1H, J = 2.1 Hz), 4.16 (m, 2H),

i hy. [ 4 -x1) pj
388, P SO0 Bbfla Al ) Rt 2P PP Yl el 1B 20
1.18¢m, 23Y HARIL, BH) 1S %1 &), B85 0SHEXANVPREHAS:
N[ 5- Cyano- 1- [ ( 2, 4- di net hoxyphenypsul phonyl ] - 3- ( 2- et hox
ypyri di n-3-y1) - 2- oxo- 2, 3-
D.)RAGEVATE RESO AT ON3ef\Ag ratemiqpamamiundd 2 yé RO, 0 todicramd 138 to 90:
carboxam de 558) tert-Butyl
4-1-1-(115-cyano-1-112, 4-di net hoxyphenyl ) sul phonyl | - 3-
In a( Draeth dratpmgous tonth8 raceEmate redoion20f3he rdvgdiioedmpounds 1, 31 and

3735 pBS90R Lt TN SHEDE ok Rl ebufledia g pb PSR A 36 to
90 b&ectl}mcmre]spbr@ﬂngﬂfedmmehﬂmmrpﬁAg@A)@MI5|9h6AyM -8, O2; 10A, 11A,

t '
12§ PR YRR {8, TR YA JpRiPok 20 K A BN 48 2 Yed . 2o
29A.BOAaNdIIBA, BBAE34AIBATNBEAN ABAHDA, 18, 48A, dBAMMAISALIEEA,
47%18f(sg_ﬂ§,g,rﬁ¢gﬁ)ﬁ‘ﬂb§?§, '53211 %@;qsﬁgkg)i%ﬂ, 58ACYEN 60RME1ABA 63,
64RESABBABTA, S8 GIMTOAZT 1Ve-TRAC BRI, A64, T8, §7AITRAL79A, 80A,

t t t t

B4 AT I B4 HAR, O BIRL B HRallnd QT S e A o ed
andame'ﬁoﬁ:eémoridmge( )ggiantlﬁhﬁl@m BBO4B 5B, 6Barid, RS, (1RB, 11B, 12B,

1o ToBWRE 2o T Rt AR 220 P &2 405 200 £1R 298, 208

30B esd d2R, 3¢5 3HBKESB ampd 88B, diQtBhH@B O, HaB 4 38 d4B x4 5B clib8d47B,

oL, R SB5S BT B, 98l hnid bkl o e, s
658,868 aTR, 6AR] 60B| 768,6dB, a2kl 13Be 74B] A6 76BARTB, e"BByé@l? 8053 81B,
NS ARt A i
Chr omabond) usi ng di chl or onet hane/ net hanol in a ratlo
e phas Thi s .gave 5

Th%%r‘%&“e{ He aa@ | PO Y BURIEPA AN ‘?NSEFDCH“H% (caﬁ’( 9“rﬁs°e%wrsors

and intdrimediatst for ezarhpleranabgpudiyto Soathedispcberaes il on2, B6ferably via

syrﬁgegs sgich%@gll 1r]ne_se e?rgtlc:)gnogﬁhg lflelqc%t e mlx?urec%g %‘n (iz-le\zlzgr%%m:ers and (-

) emd[rﬁloﬁ}ﬁ&nmrﬂbel@eﬁnéld dlutrtwtdhualymhmyil\amhr@haqupﬁy,(pﬂefetdb@o(via the
e 3.

cor)ée?sé{g@?ﬂgg T% e urlllémg)ﬁ% i 4- pi perazi n-1-yl pi peridi ne- 1-

ca rboxa m de 3555.3 rrg (0.07 nmmol ) of tert-butyl
excfib El-Bs.cyano- 1- [ (2, 4- di met hoxyphenypsul phonyl ] - 3- ( 2-

(-)-N-[5-Cyano-1-[(2,4-dimethoxyphenyl)sulphonyl]-3-(2-ethoxypyridin-3-yl)-2-ox0-2,3-
dihydro-1H-indol-3-yl]-4-(1-ethylpiperidin-4-yl)piperazine-1-carboxamide trifluoroacetate
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et hoxypyri di n-3-y1) - 2- oxo- 2, 3, -di hydro-1H-i ndol - 3-yl ] a
m no} car bonyppi peridin-4- WO
W@ 0RBHBEN73PCT/ EP2007/ 064622 39 PCT/EP2007/064622
yl ] pi perazi ne-1-carboxyl ateswere initially charged in
4 mM of nmethanol, and 1.0 mM of 5-6 M hydrochloric
acid in isopropanol was added. The m xture was stirred
at roomtenperature. The progress of the reaction was
monitored by TLC (silica gel, CH2C12/MeOH 9:1). After
ESEMSIMeHE] ©61888si on, t Helclaieshier CotadlPehE Hédidues
wer e renoved, and the resi due was 5taken up in
di chl or omet hane and, using 1 N aqueous sodi um

EXAW &AM sol uti on, adjusted by extraction to pH 9.
(-)- Nf[S G%faﬁé@' ©- &Mﬁy%ﬁ\% 3S/ARAGY- ?%ﬁén?ghlg)hgnﬂ)‘@@%%ﬁldro 1H-indol-3-
e, and th queous “phase was reextracted
yﬂﬂﬂ%ﬁﬂwﬁwﬁﬁ@ﬁ@ﬁeﬂpweﬂwn1Tﬁﬁb@ﬁﬁﬁ¢®ed organi ¢ phase was
dried over magnesi um sul phate, and the sol vent was
renoved under reduced pressure. The resi due was
ESEMpdIiveH'T 2888-28 om di et teplculaiertior CaltbéYRa® inESITY9 t he
resi due can 10al so be purified either by conventiona
col utm chr omat ogr aphy on a normal phase (NP- Si 02
EXAMALEiGldd, Chr omabond) usi ng di chl or onet hane/ met hano
(-)-RS5 fﬁ%%hbq [@@%ﬁﬁet%xﬁ}{erﬁw)%Glghérﬁyl)Vﬁ-EA &&&P@Im@ﬁ j-b®x0-2,3-

phasés acetonitr
dlhwryskl-élnpplz%ylﬂ -dnmethgl-44 n@plpgﬂ@@@1 mqmoxa@g%trltﬂforoacetate
N-[ 5-cyano- 1-[ (2, 4-
dlnethox hen%l)sulphonyl] -(2-ethoxypyridi n-3-yl1)-2-
ESHIS-IM+EL T ROABD- 1H i ndoBlclajed fon CosHeNeO7S = 702.83

A EBBREMEG) R R AR T B A . 812 (00, 1h.

= 10342.-- Jl=39N1|"PZ)7'S8Z (6B 2HS0 =EXAMRLES 826He) 730 (dad! b6l € b.8atr. J =

o538, Bl 38 38 0PR° PRI, ISP g By PR .-
2. 20tz gar &6 Hzh 6Tt J afal Habds 6t(0n, 2H ?p%(sab‘tdb i3 - 3.41 (m,

%Qﬁlgpr g I T andhar
5Hg§ us 212?he agﬁ H&hzg?éﬁg?ﬂﬁgl%ﬁg rhaz?lér %{?gﬁ ?&A?/BEELZZ (m,
4HR,08 (t, 3H J =7.0 Hz), 0.92 (m, 2H).
25N- [ 5- Cyano- 1-[ (2, 4- di net hoxyphenypsul phonyl ] - 3- ( 2- et
hoxypyri di n-3-y1) - 2- oxo- 2, 3-
E 1-1-indol - 3-yl] - 4- pi peri di n-4-yl pi perazi ne- 1-

[ : =
i35 B0 O R b PR ARl B M M B po-2.
dihgdro-1H-indol-3-yl]-1’-ethyl-4,4’-bipiperidine-1-carboxamide trifluoroacetate
30N-[ 5- Cyano- 1-[ (2, 4- di net hoxyphenypsul phonyl ] - 3- ( 2- et
hox pyrldln 3-y1) - 2-oxo0- 2, 3-
ESHMﬁy[W'(H- l117172.88dol - 3- qualcdllladled for pepeNeO B &-1166%r boxanmi
de bis(trifluoroacetate) ESI-M5 [ MtH =
689. 25cal cul ated for C35H4A0N1607S = 688.81 WO
Th@emmegsmﬁmmr@rﬁzmw ¥626 22 prepasghatrosding evainesis sgheme 1 or
’reéuc'il% Bnik Foﬁoﬁﬁfeﬁ%ewstﬁg@gﬁé\ﬂn Qé’m? @rﬁjéjﬁlte'p‘ér%tlon of the amine

m nat 1 on, isto be illTustrated n an exerrp ary
COmp@Hier1 @tbvlrﬂgpmm%éplaqraanq ag PN eEXAMBLE 61:
5N-[ 5- Cyano- 1- [(2 4- di met hoxyphenypsul phonyl ]-3-(2-eth

ﬁ%&%fldln 3-yl) - 2-oxo- 2, 3-
r911-11Ettly|14nréi©¢ﬂdm-§}*yjplrlerﬁi‘ét‘¢1yI 4, 4' - bi pi peridi ne-1 -
car boxam de 100 ngy (O 138 mmol ) of
441 - {;5 cyano- 1-[ (2, 4- di met hoxyphenyl ) sul phonyl ]-3-(2
91a) tert-Butyl 4-(4- ethylplperazm 1-yl)piperidine-1-carboxylate

w.ﬁtub&%whﬁbl g B ggc%é)ml%og)b@ I\Zetzﬁylgfp@)’é%fr% afd 5@@‘{1 (‘Z%BVrJnﬂnamof tert-

I no} car bonyppiperid i peridiniumchlorid

butyc draxesiper Qe-ﬂd?afb%y'@tﬁ é@Qrtﬁépg%dSt tef1- Esz%rﬁmlrzerlssqe) were initially
(prepared 10according to Exanple 1, process steps 1la)
to 1f) and Exanpl e 55, process steps 55a) to




10

15

20

25

30

35

55b)) were initially introduced in 10 nm of

di chl or onet hane. 20 p1(0.207 mmol) of aqueous
wo evosms@enyde sol ution (37% strength) were addedy/Erid7/064622

the reaction m xture was susrred for 5 m nutes. The

sol ution becanme slightly turbid. 98 ng (0.69 nmol) of

sodi um sul phate and 20 p1(0.279 mmol ) of gl aci al

C t

ché‘g&f In 8(ﬁ)cﬂnfjoﬁ’@ﬁ§n8cﬁ%q§q5 4a@g2 hrﬁn%]))gf%a%laﬁ@éet% ddid ®re added. A
littley 8l P Jitfesh &6 b A (2@%@@@') Qfo%ﬂd}im @@ehoasy(tgﬂm@ry@ﬁgl@l mageher pgded to the
codl%]H FALHGS Fhigulel tlﬁlileﬁlg % t'é% utiBR bf %gts%]dlgﬁép imto??the deducmg

t he ec nme t

reaction m xtur ear a en soon turb
agenydied . bepn eaddpstt figp@ingacousd pe rO@aeraed rﬁmﬁetaévqnemattweeﬂlas stirred at

rooRY Sb&Hiur@ R e MRHTE Ao t Q/Oﬂ@tﬁ) fﬂfo rﬂf‘@F befy gkR}érousEEﬁlum hydroxide

reaction mxture was init 'y luted wth

solgljarhvere aaded avife ceaina tedhe ésacflmﬁ@lutm the %QiYQN stf@aol Was distilled
off %‘Hg' tHN rgéﬁi%ﬁ barake vﬁ%H"Fén%nédg whk - dilt e @%%nWe mixture was

ani c ases were dried over magnesi um S ate and

extfac Qdéﬂlﬁddle@MkBthﬁdZ%BV@W@SW%%W@V%@@F@M%M@WW@M&@@” (1x),
thepéo‘ﬁﬁrlégoem\a/\%@tph‘é@ec‘s weRd aﬁégp%\y@rrﬁaqn%sm Qulpl?é'té‘%ﬁd flltered and the

Ich 'was purifie arative HPL
sol@md\rﬁﬂ iempved | uiger (qdpcqwreswr@m ireqrptsdugt ]Uﬁ%uﬂ@?med as a
yellﬁgg iPh (ﬁ" W& \é%s%rqu?%yoéh{%r%‘é{%fgkébhée'cgw) a, \@Q%duém fifter filled with

siligq gelcwmg)dlghlp(ozneihmqmqﬁ)@(yp'p@hm @b sheme. [Ths-gqare a total of 40 g
(13%5%8953%?6\‘ t@h‘rbu%fl K %@&r&ﬁﬂ@lﬁ%Fu@uné"ﬂ&%&a@e yi]
bi pi peri'di ne car boxam de
(proporti onal I y present as acetate salt). ESI-M

91 %%#-%t(i%éipgég@#@-%%r&#@aé oGk 142N607S = 702. 83

To RprHo\sy K cRrotelfive, @rodpsedOnd K|35HBmPR ofi itheh sty - (4sethylpipgrazin-1-
yl)@fﬁ’%rrd'lr%' ’f‘cé”rb)ﬂ;)latg W %m%ﬂy chargﬁzd in 2%0 _rrp)l of methanol and1 1.8 1 of

i peridi ne-

dlcblgfc)mgglaqfﬁed@n@ r1p@ |nﬂ@r63&hl]é@b$céut@g|m mp[qmamoll\q/ere added. The solution

bega]w?e% B exdigt edhdf 91| ﬁ7§%ﬂm%ﬁ0&%a's i B8 (f&er\)é@ The reaction
2008/ 080 73PCT/EP2007 064622 41 I'n an exe

mggienwas sfisiedgaExiane| evater Ppg ﬁbmrahurqinf%fortqﬁélour and at room

terf RFQTRL &2or tHY Nedked d SRGOHIERS %e&r’é@ﬂm o tﬁ@‘d@@ﬁjedlﬁ))d@é( another

separation on a preparative chiral colum is shown:

50 ml Pf ReCERMrECResaiianTin dpepseranpewergcsided. shipe amyture was stirred at
40 GRE HihbrbRemXAVRLE dktilePort 89 aBtakyPevihoFI®, an®Endthé 200 mi of

racem c
mefpansl anead m of the, %6 M et BelkiipmEn§enreranshyisieLpddrd( After one hour
of %Errﬂﬂéy@h(d'érdferﬂug’ lél)/vhae oéﬁ%pgms%rqwmﬁﬁjé'oo Whtr 'sﬁ"Qer e?’/ob(ﬂl])n of gas.

-(1 hyl pi peri di n- 4- Api per azi ne-1- car boxan d
Sule@mﬂtylz q ) lowemissosibp gHBRIGI09N Was cloimeash whiehavag |<‘\¢éled to room
tenﬁfélré{m’é (rﬁ?etﬁd &%lté ngflltérlee\’&ﬁf\ﬁﬁrﬁfLﬁf"—ﬁoma/nﬁ‘vmshﬁé W8 methanol and

anol as el uent The enant | omer

dletmrl %t ereMﬁl‘e@vmgr%ﬁ 9 (HEVINRG!. 87 o f 1y -G ptinegidin-4-yipierasine were
isolaRPPiorid)sgitcoul d be isolated in a yield of 1019 ng

(0.03 nmmol, 19% and the enantionmer which foll owed,

having a negative optical rotation (Exanple 1B), could

1H-FE&;%<A£E N@%Eatfﬁ@* MHY) 3 [¥dd] 9394 -8 47nf 418 38®|q, 2878 = 7.3 Hz), 3.06 (dt,
2H 4y 20 H2.Gyaid2 H2)( 238 (i 2bthrot§Hivimy1 §% (dopRbng T}4. BHEal = 13.3

idi 1) - 2- oxo- 2, 3-
Hz)egg %/%J 3n§z1 3-y1] - 4- 0- et hyl p| peri di n-4- Api pera
zi ne- 1- car boxam de ESI-Ms [ M+1-111] = 704. 25cal cul at ed

7

T e e R o e 5*’%&4&@“9@%%%'%’1%o?.@s‘é?%a@ and
rotation a (22C, 589 nm CHCI3, 1 ng/m) =
dextrorotatory 201H NVR ([ D6] - DMSO, 500 MHz) 8 [ ppm
8.13 (dd, 1H, J = 1.6 Hz, J = 4.9 Hz), 7.89 (d, 1H J
= 8.9 H), 7.88 (d, 1H, J = 8.6 Hz), 7.82 (dd, 1H J =
1.7 Hz, J = 8.6 Hz), 7. 72 (dd, 1H, J = 1.5 Hz, J =7.7
Hz), 7.68 (d, 1H J = 6 Fh) 7. 65(3 1H), 7.02 (dd,

—

~ N~



351H NWR ([ D6] -DVSO, 500 MHz) 8 [ppmi = 8.13 (dd, 1H,

J =1.2 H, J =4.7 H), 7.88 (d, WO
wQ@808809073PCT/ EP2007/ 064622 42 1H, J = 8.9 HQTEF2087064622

(d, 1H, J = 8.5 Hz), 7.81 @dd, 1H, 5 Hz, J =8.5

Hz), 7.72 (dd, 1H, J = 1.1 Hz, J = ) 7.68 (s,

1H), 7.64 (s, 1H, 7.01 (dd, 1H, J Hz, J = 7.6
the%}reﬁéon@%g(&&tromm% é¥) élna%tlEEﬂers](EZg F% rF@s 1@03@2\%&?%%
ap;g}qyj,ed Ettgo"ﬁ(“mucglay fogexarn;:(lemMQQA gtc=.. gncgth|qzq)rregp<3mjlr(gm
Iae?&'btatﬁy%—?—ehghtio%r %l rr1]2’3329l9|)kmfh ﬂ'% _?%E)ggc)eéj Iél'tt(,§4B" such
as, forgexample, BB) 2Ragte GRES@WTT@NB gfbetame raceni ¢

conpound accordi ng to EXAVPLE 31:

N-[ 5- Cyano- 1-[ (2, 4- di net hoxyphenyl ) sul phonyl ]-3-(2-eth

oxypyridin-3-yl)-2-o0xo- 2, 3-

10di hydr o- 1Hi ndol- 3-y1] - 4- (4- net hyl pi perazi n-1-yl ) pi p

eri di ne-1-carboxam de (EXAVMPLE 31) was separated on a

chiral preparative colum (Chiralcell OD, flowrate 55

m / m n) using n-heptane/ethanol (700:300) as el uent.

The enanti onmer which eluted first has a positive

optical rotation (Exanple 31A), and the enanti oner

whi ch foll owed had a negative optical rotation

(Exanpl e 31B). 15 EXAMPLE 31A:

(+)-N-[5-Cyano-1-[ (2, 4-di net hoxyphenyl ) sul phony1] - 3-(2

- et hoxypyri di n- 3-y1) - 2- oxo- 2, 3-

di hydro-11-1-i ndol - 3-y1] - 4- (4- et hyl pi per azi n- 1- yQpi pe

ri di ne-1-carboxam de 20ESI-Ms [ M+1-111] =

704. 80cal cul ated for C35H41N7075 = 703.82 HPLC

(Chi ralcel OD 0.46 cm x 25 cm n-heptane/ et hanol 7:3)

Rf = 9.60 mn Optical rotation a (22 C, 589 nm CHCI 3,

J = 1.
7.6 H
= 4.
i

1 nmg/mM) = dextrorotatory 1H NVR ([ D6]-DVSO 500 MHz)
6 [ppni = 8.12 (dd, 1H, J = 1.6 Hz, J = 4.8 Hz), 7.87
(d, 1H, J = 8.5 Hz), 7.86 (d, 1H, J = 8.8 Hz), 7.81

(dd, 1H, J = 1.7 Hz, J = 8.6 Hz), 7.73 (dd, 251H, J =
1.5 Hz, J =7.7 Hz), 7.69 (s, 1H, 767(d 1H J =

1.5 Hz), 7.02 (dd, 1H, J = 4.9 Hz, J = 7.6 Hz), 6.67
(dd, 1H, J = 2.2 Hz, J = 8.9 Hz), 6.65(d, 1H J = 2.1
Hz), 4.14(m 2H), 3.83 (s, 3H), 3.80 (m 2H), 3.42 (s,
3H), 2.60 (m 2H), 2.39-2.10 (m 9H), 2.10 (s, 3H),

1.60 (m 2H), 1.12 (m 2H), 1.06 (t, 3H, J = 7.0 Hz).

30 EXAMPLE 31B:

(-)-N[5-Cyano-1-[(2, 4-di net hoxyphenyl ) sul phony1]-3-(2
- et hoxypyri di n- 3-y1) - 2- oxo- 2, 3-

di hydr o- 1H-i ndol- 3-y1] - 4- (4- et hyl pi per azi n- 1- yOpi peri
di ne- 1- car boxam de ESI-Ms [ MtH+] = 704. 80cal cul at ed

for C35H41 N707S = 703.82 35HPLC (Chiralcel OD 0.46 cm
X 25 cm n-heptane/ethanol 7:3) Rf = 34.31 min WO
2008/ 080973PCT/ EP2007/ 064622 43 Optical rotation a
(22C, 589 nm CHCI 3, 1 ng/m) = laevorotatory 1H NWMR
([ D6] -DVBSO, 500 MHz) S [ppn] = 8.12 (dd, 1H, J = 1.6

Hz, J = 4.9 Hz), 7.86 (d, 1H J =8.7 Hz), 7.85 (d,
1H, J = 8.8 Hz), 7.81 (dd, 1H, J = 1.6 Hz, J = 8.6
Hz), 7.72 (dd, 1H, J = 1.4 Hz, J = 7.6 Hz), 7.69(s,
1H), 7.67(d, 1H, J = 1.6 Hz), 7.02 (dd, 1H J = 4.9
Hz, 5J =7.6 H), 6.67 (dd, 1H J = 2.2 Hz, J:89
Hz), 6.64 (d, 1H J = 2.0 Hz), 4.13 (m 2H), 3.83 (s
3H), 3.80 (m 2H), 3.42 (s, 3H), 2.60 (m 2H),
2.42-2.10 (m 9H), 2.10 (s, 3H), 1.60 (m 2H), 1.12

(m 2H), 1.06 (t, 3H J = 7.0 Hz). C ) RACEMATE
RESCLUTI ON of the racem ¢ conpound according to
EXAVMPLE 37:

10N-[ 5- Cyano-1-[ (2, 4- di et hoxyphenyl ) sul phonyl] -3-(2-e
t hoxypyri di n- 3-y1) - 2- oxo- 2, 3-

di hydro 1H i ndol - 3-y1] - 4- (4- et hyl pi perazi n- 1- Api peri di
ne-1-car boxam de (EXAI\/PLE 37) was separat ed on a

. P



15rotati on (Exanple 37B). EXAVPLE 37A:
(+)-N-[5-Cyano-1-[ (2, 4-di net hoxyphenyl ) sul phony1] -3-(2
wo gdoBosypyri di n- 3-y1) - 2- oxo- 2, 3- PCT/EP2007/064622
di hydr o- 1H-i ndol - 3-y1] - 4- (4s et hyl pi perazi n- 1- Api peri di
ne- 1- car boxam de 20 ESI- M5 [ MrH+] = 718. 30cal cul at ed

for C36HA3F3N707S = 717.85 HPLC (Chirlal cel| OD 0,46 |cm |,
X 25 cm n-heptane/ethanol 7:3) Rl =17.29 @n :ﬁtlcgl 2
rotation a (22 C, 589 nm CHCI3,21 ng/m) = 0|7 o2 ofd
dextrorotatory 1H NVR ([ D6]- DVMBGP 500 I\/Hz)_%gzg 223
8.13 (dd, 1H,'J = 1.7 Hz, J = 4.9 Hz)|, 7.8% (9|7 83> g|
1H, J = 8.6 Hz), 7.88 (d, 1H, J & 8.4 st,ﬁ.gzé( 2 8=
1H J = 1.8 Hz, J =8.6 Hz), 7.72 (dd, B |9 &[3.% [8x|S
J=7.7H), 7.69 (d, 1H J = 1.Z Hz)|, 756/ > 2 e
7.02 (dd, 1H J = 4.9 H, J = 7.3 Hz)|, 6P6% (st ak> & |3
=2.2H, J =289 H), 6.66 (d, IH J = 2. 2 Hg)S &85>
(m 2H), 3.85 (s, 3H), 3.81 (m 2H), |3.48 (&,CH}T 3 |G
2.62 (m 2H), 2.42-2.24 (m 11HS 1.62 (& .%‘@191@3 s
(m 2H, 1.09 (t, 3H J =7.1 Hz§, 0.96 £t @I &I
7.2 Hz). 30 EXAMPLE 37B: E o T2 IETE
(-)-N[5-Cyano- 1-[ (2, 4- di net hoxyghenw)sgl hohy2] £36(2 (€
- et hoxypyri di n-3-y1) - 2- oxo- 2, 3- 0%.@9.@9_}3@'/
di hydr o- 1H i ndol- 3-y1] - 4- (4- et hygpl par azintd -§ ipgpg\ri‘ai
di ne- 1- car boxani de = WD 2008/ 0809%3PCT/ ERROFF/D 62621548 =
HPLC (Chiralcel OD 0.46 cmx 25 £m n-h t@e}’a@hﬁ’rélé’&
7:3) RL = 12.41 min Optical rotapion|a (@82 E,2589¢nq 2 |
CHC3, 1 ng/n€) = laevorotatory &H NYR (¥ E@ﬁ\ﬁdﬁ goﬁ 2
MHz) 8 [ppn] = 8.12 (dd 1H, J =51.6 Hz, 201 38 Feg I |8
7.88 (d, 1H, J = 8.5 Hz), 7.87 (¥, 1h, Ju=8BB|Ezh|E =|¥
7.80 (dd, 1H J = 1.7 Hz, J = 8.8 Hz)|, 787[F (AT 555 & |
1H, J = 1.5 Hz, J :77 Hz; 7.68 (d, 1% N NS B |3
7.66 (s, 1H), 7.00 JE I =49 ez,  ERETR)E 2|3
6.67 (dd, 1H, J = =8§ Hz)|, Be6% @|sHH|IT (3
- 21, 84 (sg 3HIE 3806 (ME2H) £ T[S
3.44 (s, ﬁ\ (m 2H) 2.41¢2. 235( ng zlu.g $Le§~%$
(m 2H), 011 2 1.08 (t, §H J= 2. [1R)o 88520
(t, 3H J 10 D.) RACEJATE g&ﬁmﬁn@q;dﬁ £he 2
racenic co ucgds 2~oto 30,21 to §6 ang 38 [@ Y& Lnral |(w
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25 The enantiomers A and B can al so be prepared using
enantionerically pure precursors and internedi ates,

wo ovoses@mpl e anal ogously to synthesis schenmes ACOEPRN7/064622
preferably via synthesis sewene 1. The separation of
the racem c mxture into the (+)-enantioners and (-

30)-enantionmers can be garried out by|chir|al .
pr aparatd';ve chlt'>o;mat ographe, pr&efe'gbl )g-vi a.l he|® - &
cof respafadi ng @y ne b(@' cﬁ’lng 1 ockQ VI .| & @(AM%‘E B o
(-)- N5 €yano-fi= [ (2, 4£dENBt By ety s 8l phéhyl |53-(2-e |2
thoxypyrBdin-331) - 2/8x8- L E|Z ET E|N o | 0[N 0|F oS
350i h@in & ¢+ i &lod- 3 g;lj?-@-@e;_tg‘@i ROEl 2|7 2 s e g |2
zi ne- ® a&t Boxa§ & t 1 &f LU Gaiare e\@ Sls§5&5& >
2008/ @( 7@&&@00'@034@2@ 5 E5E- §io] BMBS 5 3|2 5 (T
718. 28 afcd at (il 8 or | C3BHESNVGT S 757 T28% | RXAMRR ES 48BE |S
5(1) - 8 [[5 Eange & ( 2{St Bogyp/id o 1230y 2504013 pRer (3
yl sul @aayEy2, (B dihy(fRoal ¥ K hdple35 | 5|2 (8 3|2 o |
y1] - 43 42ethy| @& per azEn=1Sy ¢hiShes i n-%éa@b@; 'ﬁeé’ £18
ES| - MR [|@+8+] £ 658. 2Sc Iﬁulgaheegﬂpr%(:% 1301 @ o O |0
657. 7¢ 18 BAMRE 61 5 (3 =2 =5 =5 2|5 &l 29 8
(-) - N4 520anota-2 ( 2|3- Bi| Seghick wphny | Esist ghanyd )25 (& |
- €f ho%/p%nsdi B3N 12HELEB ST TRATERE
di hydro-|£151- i ngj% g1 |8 %nmgli%&‘-ﬁi i QefTding-1 (S
-car b&ad e t 3§ uol SaBeBatce Moz | s3|ST|2
708. 36t4Ect at @l Tor | S3FEMNDE| & 202 SIALBITNRE © (3
([ P6] -DVBOT 50 Miz) |§ FoenE 5§ P8 £18, SiotdnatEee s (>
of | TFM (58312 (®d 1HE 1|8 T (B | xaP+2429 ig@ssggg
1.8 53858, §.%c_§(e& 2k | £ 768 T95 Hx Z{§07 |3
(ah, BDE 450 (3 E7 00 B Al Honk T
2.2 HE |d = 8. 1), ﬁgems NN EF SN
(m 28 7885 %96% 3.4 2 |53 2= (| 258 [ 2 BB T % | T
2H  Z 713 &m PHZ 2379(B 27 £ I8 (Brs (318 (7.855 3 [3
(mg2m |S134 %ng% m?z%@,g L 08 T15 SHS £ S %05 £ |5
)5 92 Bng s BEXWBLE &5 S5 SIS0 ST s
(- )N geopasod of (2,)4-dijmehexyphengl Ps ¢l shanyd ] o 3o( 2 |2
(—je@g F¥.”gd@1%'% -2-%*2—@1%? 23?2 2F 2= 82 8%
i rO-hls -1y LKk-|T € i+ dineals |
ca%o%r%e ?r i\f?\tljor\%cetg ezeﬁ?s?m%:[%. %”Ef:g% LIS &
71f. 35catcul atied for [B37HA4NGO7S = 716.86 |The pnmings | _
of | L he ggner al ﬁornul*@ X|&an @@ prepangd accor@Eng|go |2
syl®hesi|§ scheife 1 o1E2 By reduct{ve awi nafa onj|c |© |©
Her ei nbel ow, this is|shown us|f ng the prepdratipn of
t he am ne. conpaund 14gt hyis 4-phpersdi n- 4- yl pi perazine
as| an ex@npl e:| EXAMPLE 918 |8 |8
1- %hyl-%— pi pefrg di n-AI*aE,yI pigoer @i neg91la) tert-Butyl
4- (M- et Wl pi pef@azi n- 1EApi|Eeri|d net8- caFboxH atpf [T |T
Wth ice-coolijng, 29/2 g |(256] nmol|) off
N- et hyl pi per azj ne and 50. (>§<»,g (X56 >2m’ml of >tert§5buty|
4- pxopi p&r i di ngz1- carRoxylcat e cogespondsé o |8 < <
1- Bgc- 4-|gi periddne) Were |igi tfigl | V3 1B |18 |8
2008/ 080973PCT/dEP2007H064622 46 chlar ge& i N £800/&l ¢ ©
et hanol |and 15, 4 g (256 mmol )| of ¢l acijal Qqcetif acid
welse added. A |dttlejat gtinmeg 16cl gro(2836 mmpt) of |
so@fum & i deSnasl9q hePadded t|& t hE cogPed |©
reacti on ly, |a sl{ght |evolfutionh of |[gas
angy aft uci ng, agent had been pdded
f 0t .ZJIQ%_r_ga;tirﬁ s ur S
stiered aturle overni ght. |For rkqup,
20" m i um hydr oxi de solfuti oh were
adggd w reagtion,sollutiag, t <
so|Went /N edrof f [Fand |®he [Feaci®on|e [

m xture which remai ned was diluted with water. The

m xture was extracted with diethyl ether (2 x) and
washed with saturated sodium chloride solution (1 x),
t he conbi ned organi c phases were dried over magnesi um

. o A~ 1



To renove the protective groups, 40 g (135 nmol ) of
the tert-butyl 4-(4-ethylpiperazin-1-
wo bgopiogwer3 di ne- 1- carboxyl ate were initially cheegeeobnocss22
200 m of nethanol and 1.8si of dichl oronethane, and
100 mM 5-6 MHCI solution in isopropanol were added.

The sol ytijon becane, a guspensioh, and a |slight | .
evpl utian |of g@ds cqhbl d |e ofiser fed. |Fhe r_;em:@(m A28 (8
m xture |wd§ stigredoat |Z0C [(Gwat e baph tlgherat§ )22 o
fof one|hqyr argl aiSroqwd t ergper ﬁureeéoveré thies v@ekegci\l’
Fof coaplgte 4 rol%ctié’n ta_dtqhéld@s@r@,dgorgo@cg T 8 > 5
anpt h& ZqonS pf the 5-§ M [EEr2 s@l%t"ﬁog idh & 5Dp? oRaRqL 5
wete &Id&I= &t heini A ureg/va% t516ed |® WOCT, TRe? |2 §
di chl @ oBgthangswassdi 94 | | |ad é)‘é neadrg &y €| &|g °
evapoiht &5 &k anpsher| 5200 @is o8 Beghng) =l S0OnE |3
of | t hé& 596 SMHE Bobubi|eny e iSopr 8pansl g er a@idddS |£ £
After g Boyr |3 28| Bf ESD iF g, padgr ar gf (L 2 Pt & [ ©
susperpien & & fedS yet § [t $18l 5ok |& B2 2 2% 8
Subsequept|iEy,S | SY&vEg g0 [ty @.ép@ng’l o 2hgs|d oieg, T2 &
whi ch jag Icod €2 €021 §9m teipdt A uBes &%@%@iﬁ&&% T
was fid t6éd Dff WThogdctlan e 2aheddng J2 netRaRql
anfl di®tRyRE St perd | A per drivi M| 38 |g FIE7 18I (BT S S
of | 1- & hYli | 54 pjpew | 8i B-2- R [ pefazl e grqc’eﬁs%l}l dsge ¢
ch| or Blessa t5 (305 K+ VR @3@@5 tH0S N E (% [ e 12321 S
347918 1B (5 £18 £d7 SR D B E T s
2H J &2525He |J =432 HHE) £ & BB(H)| {28 | D a3 6EHR)|S 2
1. 89 @2 |3HZ (B R 14he W= 2R ) 2|E B FiF|8HL|E &
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Nos. {8 (€0 hgtgegaép.@&q,t 2t1eE JAS sugh S5 B9F &
exhppe [FIE 218 S48 2 @O%@l@pw FoFr S0 DE |F S |G 2
| apvoptigtler §2 %)% emadt Tokels Y ExaipheNas o FEtd $o- | 2
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C = | I I -7 - 7€ E© S g Y
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cah @& | £ |3 B0y BRACINAIE (Bc5otdEnar (AP Ealsy
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METHODS FOR DETERMINING THE BIOLOGICAL ACTIVITY

Vasopressin V1b receptor binding assay:

Substances:

The test substances were dissolved in a concentration of 102 M in DMSO and further
diluted to 5x10™* M to 5x10° M in DMSO. This series of DMSO predilutions was diluted
1:10 with assay buffer. The substance concentration was again diluted 1:5 in the assay
mixture (2% DMSO in the mixture).

Membrane preparation:

CHO-K1 cells with stably expressed human vasopressin V1b receptor (clone 3H2) were
harvested and homogenized in 50 mM Tris-HCI and in the presence of protease inhibitors
(Roche complete Mini # 1836170) with a Polytron homogenizer at a medium setting for
2x10 seconds and subsequently centrifuged at 40 000 x g for 1 h. The membrane pellet
was again homogenized and centrifuged as described and then taken up in 50 mM Tris-

HCI, pH 7.4, homogenized and stored in aliquots frozen in liquid nitrogen at —190°C.

Binding assay:

The binding assay was carried out by a 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 MgCl,, 0.1% BSA, pH 7.4.

In the assay mixture (250 ul), membranes (50 pg/ml protein in incubation buffer) from
CHO-K1 cells with stably expressed human V1b receptors (cell line hV1b_3H2_CHO)
were incubated with 1.5 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 binding was determined with 1 yM AVP (Bachem # H1780). All
determinations were carried out as friplicate determinations. After incubation (60 minutes
at room temperature), the free radioligand was removed by vacuum filtration (Skatron cell
harvester 7000) through Wathman GF/B glass fibre filter mats, and the filters were
transferred into scintillation vials. The liquid scintillation measurement took place in a
Tricarb model 2000 or 2200CA instrument (Packard). Conversion of the measured cpm

into dpm was carried out with the aid of a standard quench series.
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et #2812 39pfABBRY) 129 1as804 496 (RdgVP for the 5t econbi nant

human VI b receptors is 0. M and was used to

Theyincabation dufferowsg: W@PMJF'Sﬂ{émMeMQCheQ/é%I BSA Rt 7.4.
In ﬂﬁ%n@a‘%ﬁ dsixtfe (iﬁ) R, eﬁ@ﬂbrdnﬁgq% 'p@ﬂnlgﬁr%?eﬁﬁlﬂ %c[]@é(t%nhﬂ)&%r) from

affinities towards b receptor which, expressed
CHQszlceﬂﬁ vty tably wessaﬁ é‘Ug"@ﬁeV‘tﬂ vreyerbt@rsmeli e ANf aih CHO) were
inc@EHibd Glithad. oA MTESIAED (S ARSkPRREMA NEXW 188) iADaLubbiom Muffer (50

The results are ql ven i n
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 binding was

determined with 1 uM AVP (Bachem # H1780). Triplicate determinations were carried out.
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10t abl e 3 Vasopressin Via receptor binding assay:

Subst ances: 15The test substances were dissolved in a
wageongesdrati on of 10-2 Min DVBO. These DVSO spdmEPIOE064622

were further diluted in ingsbation buffer (50 nM Tri s,

10 MM MgC12, 0.1% BSA, pH 7.4). Menbrane preparation:

20CHO K1 cells with stably expressed human vasopressin
Afté/ |ﬁcﬁt%‘l:|89 @(5 nﬁrﬁjté’sngt rgi) e%ﬁt’é Sthgqre@r}gdlgﬁ’g{gm%szt%%oved by

ris-HCl and 1nt ence of pro

vaqunm ﬂitrﬁmns (YRbenEet bapiestes 7908) tf\#OL!%ls‘elﬁmamﬁtFi‘B glass fibre filter
mafRO L LRIBATREIE chSforBl o SBAIMILS Gl N0 for 2x10

secon subsequently centrifuged at 40 000 x g for
The liguidTsrintifelidsy a"re@sw'@me@t torks Plagaiin hdiisgenmedel apP or 2200CA
msffﬁ"rﬂ%ﬁt' (f:"sla%qd)aéoﬁ@érglﬁh %?%e%ga&P@dqcﬂrﬁiﬁ'ﬁ@ dHﬁ’1 Wé‘s HiGMbut with the

4, honogeni zed and stored

a'daifﬁéuﬁﬂdgqul@ﬂéh sprmeq iquid nitrogen at -190C. BI ndi ng

assay: The binding assay was carried out by a method

based on that of Tahara et al. (Tahara A et al., Brit.
Evaluatoryr macol . 125, 1463-1470 (1998)). 30The incubation

Th@Bfnfdﬁlrg Smetel WMeTédlccula%&) bWoW%]?ﬁ %eés%rﬁﬁ%A?ﬂﬁe Aigorithms

assay m xture
of fheoprepiam @pemmﬁn@ﬁgmmﬁ@ |GAWn8®HG)SK1pF@GWaIWS (Mpmgon PJ and

I g n a t C 125
Roﬁt%/a%g % %&H%;yﬁéaﬁ BioBHEFRN 17, 2é@§ﬁ@ (%830)51 £hd Rd %? I-AVP for the

a_ were 1 ncubated w t M 1251 -
recogbmagt Wé b prcesiornwapExterppd |Imsatntay@atep<©¢rlrmrft$ e‘?« Kds 1.33 nM
wa ér(ﬂost%etér% MM MIEL 2 0- 1% BSA, pH 7.4) (total
I ndi n or addltlona?ly W th increasing
35concentrations of test substance (displacenent
Th@%@ﬁ“e@@é\g)thatn(] €6i {HeC @s@ﬁl‘ Weﬁ‘@ﬁ'] g@ﬁé:"rélw Rk selectivity
Bachem # H178 Triplicat
towged e the ﬁé‘ltbi GEREPIRST B @gnmpﬁréﬁpnomlth V{g receptor, which, expressed as
(RYFB(RARITARET SBRRALI DBAERE 16308 Elreh MNP 688 B paricu
( f &p@ t?)r oor% tgén‘per}gt ure), ¥ régé] rad ?o [i gang’6 pa e
at |¢@f§9@@d@§p%@|lﬂﬁﬂﬁﬁst ﬂQ(htThérﬁef(@ﬁ@ﬁ giMer 1 teblagk vest er
7000) through Wathman G-/ B glass fibre filter mats,
and the filters were transferred into scintillation
Vagerressin V2mesepioybinfingagsay:| ati on neasur ement t ook
place in a Tricarb nodel 2000 or 2200CA 5i nstrunment
(Packard). Conversion of the measured cpminto dpm was
Subsgtapresi out with the aid of a standard quench series.
Th&Yedk YabdtQites MiseRiididivag |H%r&5ﬁ%EﬁFélonq OQQMQHlEfNI&?@ Ws DMSO

nonl i near regression in S. orithms
solgfiaigramiugper @uied in I@HB@Wl{ﬁér fftﬁ)emM N@ﬁﬂéMﬂﬁISM% BSA pH
7.4 ?_rogram (Munson PJ and Rodbard D, Anal ytical Bi ochem

07, 220-239 (1980)). The Kd of 1251-AVP for the

reconmbi nant hVla receptors was determned in
Meﬁ%yﬁ@b}%rﬁmﬁrl ments. A Kd of 1.33 nMwas used to

determ ne the Ki value. 15The test reveal s that
CHELlh sghel avithf stally gxpesssed hiumﬂénYaS@ﬁregé'ﬁeY%IW%ﬁpFFHv(élone 23) were
haﬁ@ét@&%hé{ hBﬁﬁonfY@éodlﬁ §Or}ﬁM\'ﬁrQ f[I@F’c?rf?jtlﬁrthé Bre@é’rﬁﬂ%%f'p?‘&@ase inhibitors

Via recepto ch, expressed
(quh(ewovpégw Al \V@%@W@éw\uésa Bemeralhpmoe%é@datl@m@ﬁtﬂmaﬁ@ttmg for

2x 10 §LRAS bid %‘Ebée‘ﬁ@értltlyléntr'if!_]l_kr;1 tt4(53®605‘f( ofor b $8The 3erAtdne pellet
especi al ly at | east e results are given in
wag ggpie homoggnived epd €8RYIRIgYd asclespind Hichieh dakessipyin 50 mM Tris-
r
HCfﬁéﬁpﬁﬁ?ggﬁlzgagﬁd%&%d ﬁl%@ié Q%%er’{\ﬁ I@ Orﬁtz%leﬁ%?;ng@ é.
was further diluted in |ncubat| on buffer (50 MM Tri s,

Binding¥d312, 0. 1% BSA, pH 257. 4).

The binding assay was carried out by a method based on that of Tahara et al. (Tahara A
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Menbrane preparation: CHO K1l cells with stably

expressed human vasopressin V2 receptor (clone 23)
wowvs/og@ryest ed and honogeni zed in 50 nM Tri s-kG/EPI07/064622

in the presence of proteaseginhibitors 30 (Roche

conplete Mni # 1836170) with a Pol ytron honogeni zer

at a nediumsetting for 2x10 seconds and subsequently

ot S€BHE Uf PRSHhRbI. 455, qqg3 490 {Rjosh, h. The nenbrane pel | et

was agai n honogeni zed and cent |fu ed as described and
The fﬁ‘éhbﬁt@néﬁﬁwp"v@ﬁ’i S§ O MVIrFy 1 Gl Mgﬁlzs ¢.1%, BHOMHédi zed
In ﬂ"n%%s%%?rrﬁQtulr glg%émBFa%g 56 gjlg'/mﬂb‘r'o%uﬁ“ﬂ Tn%GS{ﬁ idAt buffer) from
-190C. 7 WO 20 8/ 080973PCT/ EPZ007/7064622 76 et
CHRMK{ celis with stabic expregses, hurasB Y2 4gcentarg deglh lineTh¥2_ 23_CHO) were
mcb&%‘@%t‘hop Zbr‘r’l\/lfsﬁrA\VﬁS(B 8- vB’%pTéés% ﬁ&klﬂMn’}Qg@7Q) ih/8ncubation

pH 7. 4. In the assay m xture_(250 pl), nbranes

bUf(%(@Q)@I'\MT”Q{ a1V MQQ':{ 5 ﬁspemFbﬂFﬁ étPBa| bmdmtploaqi@tlona"y with
mcf“e%%in@ d%&éht%ﬁ.@h% ¥f ?e?éprs@@s?&%e ggl%eﬁte&ﬁ%tnﬁ{e%t)( FRS Inonspe(:lflc

' ne I ncu
bindigg Avas. @g@ﬁpmééswlth 19@4 w;vrfm(amhemgwmw) nTTIWi@alﬁaﬂﬁitQﬁnmatlonS
weMafﬁeF @0 "M Tris, 10 nM MyCl2, 0.1% BSA, pH 7. 4)
total binding) or additionally w th increasing
Aﬁ@rdn@lémtlpat(ﬁtbﬁgnms sewomsighwesaiee).(the Sise dadingand was removed by
vacf%?&ﬁﬁﬁI'trgf?Jht ﬁ‘akaﬁ rI’\%R/%%{efr'ﬁ)O@ fﬁ%d@;@] Waghndist 8Fm ¥eds fibre filter
Bac em # Hl 7802J Triplicate

Magfe g tﬁeﬁ&&erSo\M%re\A@néfetrsfirlnt@amo tatlorlwAfSt er incubation
Thé GQuid Mtﬁi%tlcg{ n{e%gmehﬁa'ﬁp%(ﬂ(t fa%ée’ln {%Eét%en{oaﬁl' 9h0P3PS200CA

was renoved vacuum f i | tra I on atron cel
Inshwne@theekaT@b@pnverfs@o@ﬁthmﬁwect}ws inyp dpm Wapeasried out with the
audfdfbts%ndgﬁf&enﬁﬂgeﬁ&e filters were transferred into

scintillatron vials. The liquid scintillation

measuremsnt took place in a Tricarb nodel 2000 or
EvaldaQ& i nstrunent (Packard). Conversion of the

nmeasured cpminto dpmwas carried out with the 15aid
Th@bmdmgtm@ae@rmwemw@éateéby NEpHNaZATregIASsioria %ﬁ\%dThﬁ;a'QO”tth
of fSP\% Pé\f%'iéewF%hQH#ﬂcﬁ%éo}ildmﬂ)'d?\%%sr&%%%?'M nddA PJ and

he algorith ram opérate in anéa
Roglsrg hR. AnGRES! aBiaPyern's 17 ogtp MIRSGR: Phe dd of [H-AYP for the
recOMBRARBND [BceABA! i¥DiLM B WR&Bed 10 detedtife A ki(ARRO) ) -
The Kd of 3H AVP for the reconbinant hV2 receptors is
2.4 nM and was used to determ ne the Ki value. The
Thé 884t Fe%fﬁ@ltﬁatt B%Pmob’f"‘ﬁ% Bfesbhie wﬁéﬁ’tﬁﬁlngeﬁé?éﬂﬁnhb\%" selectivity
general Iy have selectivity towards the V1b receptor in
toveasifpdhe SO IPEEPIV2 it coaalpoN WHthc V2 @Rreniers edhigly, expressed as
K(t?-@%)/k'{h V%N%IL(&% Q&Q)ally%&b@éﬂ TN fyeq@éﬁfﬁﬁgt IéQsta!rSdlnspartlcular
uent l'east 15, in particular "at [east
at |a’ﬂ$j 25@51 @SQP(P'?”yaﬁt lgash89. 50. Oxytocin receptor binding
assay 30 Substances: The substances were dissolved in
a concentration of 10-2 Min DVMSO and diluted with
Oxytegimeacesteringdieg assay nM Tris, 10 mM MyCl2, 0. 1% BSA,
pH 7.4). Cell preparation: 35Confluent HEK-293 cells
Wth transiently expressing reconbi nant human oxytocin
Subgl@epesrs were centrifuged at 750 x g and at room

Thd SUP&ARLM Gerb YissalVEhNH L 8oncERBatiRSHHE2 M in DMSO and diluted with
incubation buffer (50 mM Tris, 10 mM MgCl,, 0.1% BSA, pH 7.4).

Cell preparation:
Confluent HEK-293 cells with transiently expressing recombinant human oxytocin

receptors were centrifuged at 750 x g and at room temperature for 5 minutes. The residue
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WD 2008/ 080973PCT/ EP2007/ 064622 77 was taken up in

ice-cold lysis buffer (50 mM Tris-HCI, 10% gl ycerol,
w@bbogngooand Roche Conpl ete Protease | nhibitor)p@gr2007/064622

subjected to an osnotic shogk at 4C for 20 m nutes.

The lyzed cells were then centrifuged at 750 x g and

at 4C for 20 mnutes, the residue was taken up in

j ' i ' t5 1Qdo/C
e P e Bl D B0 o 20 Gl pr P4 Bnd Roche
Complete PRitereiien@hivier \znd Gibigsteddigyaropsmetic ehaskrat fé@tfor 2 ainutes.

y th o _

T S g R a2 2 o e R TR BRI rosiaue
wasgkg0Lg)in inwléatioeg@meb@nﬁiaﬁqw%ofow celis/ml we® nrepaigd. The aliquots

We&gﬂggﬁqﬁ_§$cganﬁéﬁ;o4 reconbi nant cells, 3-4 nM
3H oxytoci n (Perki

I nEl mer, NET 858) in the presence of
test substance (inhibition plot) or only incubation
Biflihd 8sdy: ot al binding). The nonspecific binding was
determned with 10-6 M oxytocin (Bachem AG H2510
Onpae gepiohdheg exeeriment.rthgceisaweranbawed edilutgs Wiy insgibalian buffer and
: i : fi ' :
oIS AL peRe Qe %@%EQ?%JG‘”E%@% Fle gicibn mixure of

0.280 Srphtwasn ceappsathof est dp . reTprabbatin gelisadi S4c oMy pxytocin

(Pégﬁ_ﬁrElﬂ?etr,eEl)\f@.an%gS)an |tlit1é31LHrgsr;eglg% P&fiz{ésﬁtsiugﬁaﬁféa%ﬁé\ﬁﬁﬂﬁﬂt plbf) or only

. ricar eta counter, 2000 or 2200 . . .
incylrdiorabudier (el hindingn The oTePetid bingingawasrslearainggr with 10~ M
oxyt&Hirf W ek R, HQQI&D%%%%T@&SM%W%% %%fesse(@@ts}?aouh@ and free

anal ogy to the LI GAND program of nson and Rodbar d .
rad(qﬂgam(gwe@ﬁemr@t@ﬁew filggtion woder aroUP3Gfh Vitaémee @ff/B glass fibre
fnté#uemgt@@kgtr&%eﬁ h&EsePThOafHe BEIhd RRRBEAIS WS detrmined by
- nMand was used to determne the Ki value. 25The test
liquid\setittidationameasnipBentsn of Trikarbp beige peunterv enedehR000 or 2200CA

fLragsal Iy have selectivity towards the Vlib receptor in
(PRIRER 2. | | _

conmparison with Oxytocin receptor, which, expressed as

K, (h-OT) /K, (h-V1b) val ues generally exceed 10 and are
Evhiugassently at least 15, in particular at |east 25 and

especially at least 50. The results are given in table .
The birgiingr pgramegesx was saikulaipdyvpy)nronfinggr 1RI(assigNagnalysis (SAS), in
a o WRO)L TG AND Rr&dhim/ of'@ldﬁ%b?f%@)é'i?oﬁbard ®Ralyticat Blothem980; 107:

n
2008/ 080973PCT/ EP2007/ 064622
220-239). The Kd of *H-oxytocin for the recombinant hOT receptors is 7.6 nM and was

used to determine the Ki value.

The test reveals that compounds of the present invention generally have selectivity
towards the V1b receptor in comparison with Oxytocin receptor, which, expressed as
Ki(h-OT)/Ki(h-V1b) values generally exceed 10 and are frequently at least 15, in particular

at least 25 and especially at least 50. The results are given in table 3.

Table 3

Example | Ki(h-V1b)* Ki(h-V1a) / Ki(h-V1b)* Ki(h-OT) / Ki(h-V1b)*
[nM]

1 +++ +++ +++

1B +++ +++ +++




Exanpl e K, (h-V1b)* [nM K, (h-Via) / K, (h-Vib)*

K, (h-OT)/ K, (h-V1b)"

2 ++ +++ +++ 3 ++ +++ +++ 4+ ++

wWo088809¥3+ +++ +++ 25 +++ +++ ++ 31 +++ +++ +HHpCBEB e 64622

+++ 78
Example | Ki(h-V1b)* Ki(h-V1a) / Ki(h-V1b)* Ki(h-OT) / Ki(h-V1b)*

[nM]
2 ++ +++ +++

++ +++ +++
4 ++ ++ ++
7B +++ +++ +++
25 +++ +++ ++
31 +++ +++ +++
31B +++ +++ +++
32 ++ + +++
35 +++ + ++
37 +++ +++ +++
37B +++ +++ +++
40 +++ ++ +++
40B +++ + +++
43 +++ +++ +++
55 +++ +++ ++
61 +++ +++ +++
61B +++ +++ +++
67 +++ +++ +++
67B +++ +++ +++
85 +++ +++ ++

Ki(h-V1b) Ki(h-V1a)/Ki(h-V1b) Ki(h-OT)/Ki(h-V1b)

+ >50-150nM 15-50 156-25
++ 10 - 50 nM > 50 -100 > 25 - 50
+++ <10 nM > 100 > 50

Determination of the microsomal half-life:

The metabolic stability of the compounds of the invention was determined in the following

assay.

The test substances are incubated in a concentration of 0.5 uM as follows:



10

15

20

+++ 32 ++ + +++ 35 +++ + ++ 37 +++ +++ +++ 37B +++
+4-4- 40 +++ 40B +++ + 43 +++ 55 +++

WO 2008/080973 PCT/EP2007/064622
79

0.5 uM test substance is preincubated together with liver microsomes of various species
(rat, human or other species) (0.25 mg of microsomal protein/ml) in 0.05M potassium
phosphate buffer pH 7.4 in microtitre plates at 37°C for 5 min. The reaction is started by
adding NADPH (1 mg/ml). 50 ul aliquots are taken after 0, 5, 10, 15, 20 and 30 min, and
the reaction is stopped immediately with the same volume of acetonitrile and cooled
down. The samples are frozen until analyzed. Using MSMS, the remaining concentration
of undegraded test substance is determined. From the increase of the test substance
signal/time unit curve, the half-life (T1/2) is determined, where the half-life of the test
substance can be calculated, assuming first order kinetics, from the decrease in the
concentration of the compound with time. The microsomal clearance (mCl) is calculated
as mCl= In2/T1/2 / (content of microsomal protein in mg/ml) x 1000 [ml/min/mg] (modified
according to the literature references: Di, The Society for Biomoleculaur Screening, 2003,
453-462; Obach, DMD, 1999 vol 27. N 11, 1350-1359).

The test reveals that compounds of the present invention generally have a high metabolic
stability, which result in human microsomal clearance values of generally at most 220 ul
min” mg™, frequently 120 pl min” mg™ and in particular at most 60 pl min™ mg™. The

results are given in table 4.

Table 4
Example Human Mikrosomal Clearance
[ul min™ mg™]

1 +++

1B +++
+++

5 +++
7B +++
25 +++
31 ++
31B +++
34 +++
35 ++
37 ++
37B +++
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61 +++ 61B +++ 67 +++ 67B +++ +++ +++ 85 +++ +++
++ K, (h-V1b) K, (h-Via)/K, (h-V1lb) K, (h-OT)/K, (h-V1lDb)

wOo28/0809460 nM 15 - 50 15 - 25 PCT/EP2007/064622
80
Example Human Mikrosomal Clearance

[ul min™ mg™]
40 ++
40B ++
55 ++
61B +++
85 ++

Human Mikrosomal Clearance

+ > 120 - 220 ul min” mg™
++ 60 - 120 pl min™ mg™
+++ < 60 ul min”" mg™

Determination of plasma protein binding (PPB) by equilibrium dialysis:

150 ul of rat or human plasma, with 1 or 10 uM of test substance added, is pipetted onto
one side of the 96-well dialysis chambers, 150 pl of PPS buffer are pipetted onto the other
side. The chambers are separated by a dialysis membrane having a cut—off of 6-8000
dalton.

The 96-well dialysis chambers are covered and gently shaken overnight.

The next morning, 10 pl of plasma are removed and diluted with 90 ul of PPS buffer, and
the protein is precipitated using 200 pl of acetonitrile. The precipitated protein is removed
by centrifugation, and 100 pl of the supernatant are used for MSMS analysis. From the
buffer side, 100 pl are removed for MSMS analysis. See also the following literature

reference: Banker, Journal of Pharmaceutical Sciences Vol. 92, 5, 967-974, 2003.

Methods for the in vitro determination of cytochrom P450 (CYP) inhibition

Luminescence substrates for 2C9 and 3A4:

0.4 mg/ml of human liver microsomes are preincubated for 10 minutes with the test
substances to be tested (0-20 pM), the CYP specific substrates, in 0.05 M potassium
phosphate buffer pH 7.4 at 37°C. The Cyp-specific substrate for CYP 2C9 is luciferin H,
that for CYP 3A4 is luciferin BE. The reaction is started by addition of NADPH. After 30

min of incubation at RT, the luciferin detection reagent is added, and the resulting
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++ 10 - 50 nM> 50 - 100 > 25 - 50 +++ < 10 nM >100 >
50 Determnation of the mcrosomal half-life: 5The

woredosloglorx stability of the conpounds of the irvERPic0ON064622
was determned in the foll @M ng assay. The test
substances are incubated in a concentration of 0.5 pM
as follows: W) 2008/ 080973PCT/ EP2007/ 064622 79 0.5 pM

Iun*iﬁe%tceﬁéébsﬁéﬂ‘%ervég'slﬁé@ Mﬁé@tﬁz‘é(()rtd%q)h?é}atmet r%férét‘{c%r Promega,

m crosone ar | (T')A?JS speci es (rat, human or
Teahnécel Buljetin>428-Ghgd of Apsayebsomal protein/m) i n O. 05M
pot assi um phosphate buffer pH 7.4 in mcrotitre plates

at 37C for 5 min. The reaction is started by 5 adding
Midgzotam CY R3phiime-depepdent inhikitien are t aken after 0, 5,

The st &éws.s?{o@“&ar%olr%e rnrsc“tlBQrtttH@ tés@§§$ét%e iS pr%‘ir%B&Qd with the

I mredi at sane volunme of acetonitril

livee fu¢resoraeswith DRI ITpreiscebadion riobaed addltmaqubstrate in
the $2LE%H @Wubétﬁﬁe ﬁﬁms%ﬁ&t&gg CRNL G SRuRineBDse grc%ﬁ\%ﬂbatlon.

test substance Is determ From the 1 ncrease of

test substance signal/tine unit curve, the half-life
Prdidddiiations determ ned, where the half-life of the test

10 substance can be cal cul ated, assum ng first order
0.0Rima esmicfasgmat pretelie brugrsdivenmicresopsst eietrraintéited with 0-10

uMt(BEsE FME?P@Q‘[ g n(% [R50 Hﬁf\‘/ﬁpdﬁé‘s‘r dh? BH@éph‘é{eeéUﬁ%be‘? 5(if! The

IS Ca ate cont ent

reagiiQn is Stafigd %WMQPH rﬁfﬁﬁj/am n}unX4 pon n[nmathlﬁrﬂ /(ffe@] concentration)
are(e{m%fé\n%dthQ‘Fﬁ'-i)@c[ll‘%I |§910{19at59 ?orla' ﬂjﬁﬁé\ﬁld)r Rin th@rr ﬁﬂ%ﬁs 751 of the

Soci ety f Bi onol ecul aur Scr eeni ng,
rea@tscm sx&lztlon@@%n&momd@ndmsgcfiml wighy 150\l pf acqts@twei%@t)on 15
The test reveals that conpounds of the present
i nvention generally have a high nmetabolic stability,
Coigeubptier'sul t i n hurman microsomal cl earance val ues of

0. OQWWH Mlc%soﬁﬁf%ro?@rggmmdﬁ‘ Iﬂellm%slomefsgeﬂriﬁﬂwdﬁzélgrq (Bhal

mn-1 i cul ar at nost mn-1
conpatra i) prd 00Ny (/Y UMY af &gt substan ara@reenwbgmrm 8 m'V'

potEsYTERRA NbESHRSOB®or FreAh RN G Re klctioh R tdkaLlsinh NADPLBafter 10 min,
75 ul of the reaction solution are removed and quenched with 150 ul of acetonitrile
solution. The samples are frozen until analyzed by MSMS (modified according to literature
references:

Obdach, Journal of Pharmacology & Experimental Therapeutics, Vol 316, 1, 336-348,
2006; Walsky, Drug Metabolism and Disposition Vol 32, 6, 647-660, 2004).

Method for determining the solubility in water (in mg/ml)

The solubility in water of the compounds according to the invention can be determined, for
example, according to the so-called "shake flask" method (according to ASTM
International: E 1148-02, Standard test methods for measurement of aqueous solubility,
Book of Standards Volume 11.05.). Here, an excess of the solid compound is added to a
buffer solution having a certain pH (for example phosphate buffer pH 7.4) and the
resulting mixture is shaken or stirred until the steady state has been reached (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) using an appropriate



+++ 4 +++ 5 +++ 7B +++ 25 +++ 31 ++ 31B +++ 34 +++ 35
++ 37 ++ 37B +++ WO 2008/ 080973PCT/ EP2007/ 064622 80

wdxaspse7iHuman M krosomal C earance [pl m n- 1 vagrip2040064622
++ 40B ++ 82

calibration curve.
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55 ++ 61B +++ 85 ++ Human M krosomal C earance > 120
- 220 pl mn-1 ng-1 ++60 - 120 pl mn-1 ng-1 +++<60 pl
mn-1 me Determ nation of plasma protein binding (PPB)
by equilibriumdialysis: 5180 pl of rat or human
plasma, with 1 or 10 pMof test substance added, is

pi petted onto one side of the 96-well dialysis

Clatmsinbers, 150 pl of PPS buffer are pipetted onto the

other side. The chanbers are separated by a dialysis

. mr@érﬁﬁ&n’&@?é\‘msgaeg%}ém‘%ma 6- 8000 dalton. The

ers are covered and gently
shaken overni ght. 10The next norning, 10 pl of plasna
are renmoved and diluted with 90 pl of PPS buffer, and
the protein is precipit §2ng 200 pl of
acetonitrile. The precijyitailled protein is renoved by
centrifugation, and 10 |_-ef the supernatant are used
for MSMB anal ysj s. ARbm tHe bufPer side, 100 pl are
renoved for y +—See{al so the foll ow ng
literature refere , J al of
Phar maceut i calrg3Cieitesy¥org 9 %S 967-974, 2003. 15
Met hods for the in vitrg determnation of cytochrom
P450 (GYP) inhibition LY nescence&ubstrates for 2C9

and 3A4: 0.4 ng/m of Rbi ver osones are
prei ncubated for 10 ¢s with t eLtLé)st 20subst ances
he GYP specifi/c substrates,

to be tested (0-20 pM
in 0.05 M potassi um phof¥phate buffer ﬁ‘f\:l 7.4 at 37C.
The Cyp-specific substrpge for CYP 2CO R& luciferin H,
that for CYP 3A4 is luciferin BE. The reaction is
started by addition of NADPH. After 30 m n of
i ncubation at PT, the Ium\@rl n detection reagent is
added, and the resultin
2008/ 080973PCT/ EP2007/ 064622 81 | umi nescence signal is
nedswhath (nodi fied according to literature reference:
Pr 3@9% thT chnical Bulletin P450- GO TM Assays).
z0 YP 3A4 tinme-dependent inhibition 5The test
corRZ‘t'strs/dm‘geﬁ parts. In the first part, the test
ﬁg&&&ﬁ prei ncubated with the [iver m crosones
= preincubation, followed by addition of
thd?‘lslsthydmtee; in the second part, substrate and test

sukﬁg @rh%ro%reﬁ, ﬁlgﬂg% giiém&y?neousl y = coi ncubati on.
R6 is hydrogen or methoxy;

R7 is hydrogen, methyl, ethyl, n-propyl or isopropyl;
X1 is -NH-;

X2 is N or CH;

X3 is N or CH;

where X2 and X3 are not simultaneously N;
and the pharmaceutically acceptable salts, tautomeric forms and prodrugs
thereof.

Compounds according to Claim 1, in which R5 is hydrogen or methoxy.
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Prei ncubation: 100.05 ng/m of mcrosomal protein
(human |iver mcrosonmes) are preincubated with 0-10 pM
(or 50 p M of test substance in 50 mM potassi um
phosphate buffer for 5 mn.8The reaction is started
using NADPH. After 30 mn, 4 pMof m dazol am (fi nal
concentration) are added, and the m xture is incubated

- f or Campoundseaccardingi ta Claimt e in whichiR{ is ipdrpgerh et or ethyl.

reaction solution are renoved and quenched with 150 pl

ot SoRpBUdndccfeBRR Y s T RFRIR omes) . 4 pu

m dR3 & ydrddenraimeatioonyent r at i on) and 0-10 pM (or 50 pM
of t, subst an re.preincubated in 50 nM pot assi um
pholégﬁsarygr%ieh@%ﬁ}yg?r%f? n. The reaction is started
usi XYisNABPH. After 10 mn, 2075 pl of the reaction
solysiaqn. are renoved and quenched with 150 pl of
ace#%i?ﬂ?’raﬁrde solution. The sanples are frozen until
anaXyse@Hby MSMS (nodified according to literature
references: obdach, Journal of Pharmacol ogy &

Experiment al_ Th tics, Vol 316, 1 336-348, 2006;
. Vi CROPOBKBoRBERGP PEPLAATY L% B MBIO! 32, 6.

647R§Myd?é§%)orn?éih thod for determ ning the
solgﬂllit I N vva%eL i&_rrg/rﬂ) The solubility in water
of RAS TnEetybed tYing to the invention can be
det®f @ed;, for exanple, according to the so-called
"shg%e (%I[:j{'aSk" met hod (according to ASTM

301 Mt Br'atd¥nal : E 1148-02, Standard test nethods for
neax3ifssMent of aqueous solubility, Book of Standards

Vol ume 11.05.). Here, an excess of the solid conpound
Is added to a buffer solution having a certain pH (for

- exdppNEoWKsAsRerdingdaany pf GRaims 110 J4aWhied resul ti ng

M XRE§Embhogyiaken or stirred until the steady state
has_been reached (typically 24 or 48 hours, sonetines
eveR6 ifgmehowy;days) . " The undi ssol ved solid is then

r enRry fmbinyirfethyi;r ation or centrifugation, and the
concentration of the dissolved conmpound is determ ned
by XA/isspéti r oscopy or high-pressure |iquid
chryytogaaeixg i N|l:C) using an appropriate WO

2008/ 080973PCT/ EP2007/ 064622 82 cali bration curve.

83 ¥ isNand K3ipkounds of the general fornula (1) 5in
which Rl Is ethoxy; R2 is hydrogen; R3 Is cyano; R4 is

. hYdEQ8BBunds according to any of Claims 1 to 3, in which

R5 is methoxy;
R6 is methoxy;
R7 is methyl;
X1 is -NH-;

X2 is N; and
X3 is CH.

Compounds according to any of Claims 1 to 3, in which
RS5 is methoxy;

R6 is methoxy;

R7 is methyl;
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10.

1.

10R5 i s hydrogen, nethoxy or ethoxy; R6 is hydrogen or
nmet hoxy; R7 is hydrogen, nethyl, ethyl, n-propyl or

i sopropyl; X1 is -NH; X2 is Nor CH 15X3
is Nor CH where X2 and X35are not sinultaneously N,
and the pharmaceutically acceptable salts, tautoneric
forms and prodrugs thereof. 84 3. Conpounds accordi ng
to XAigi-NH%, in which R7 is hydrogen, nethyl or ethyl.
4.()‘(%:9- according to any of Clainms 1 to 3, in
whi’ch %n%?dhydrogen or methoxy; R7 is hydrogen,
metX3/is Nor ethyl; 5Xi is -NH; X2 is N and X3 is CH.
5. Compounds according to any of Clains 1 to 3, in

whi [ ; / : 1.5 hydrogen,

e RS pRRAMIRGTE p oo 3 W Y5002

6. Rfipaoetbexyaccording to any of Clains Ito 3, in which
15R%. | oxy; R6 is nmethoxy; R7 is methyl or ethyl;
xﬁ?“s's?’&ﬁ‘?’g’xz is CHand X3 is Nor 20X2 is N and X3

i s RiHs ethyGonpounds according to any of Clains 1 to 3,

in )misglt]HRS i s nmet hoxy;

X2 is CH; and
X3 is N.

Compounds of the general formula (l) according to any of Claims 1 to 9,
characterized in that they are present in optically active form and that they are
the (laevorotatory) (-)-enantiomer, which rotates the plane of polarization of
linear polarized light to the left, of the compound of the general formula (1) in
question in the form of the free base, and the pharmaceutically acceptable salts,
tautomeric forms and/or prodrugs thereof.

Compounds of the general formula (I) according to any of Claims 1 to 9,
characterized in that they are present in optically active form, where the absolute
configuration of the chiral C-3 ring carbon atom corresponds to the absolute
configuration at C-3 of the (laevorotatory) (-)-enantiomer, which rotates the plane
of polarization of linear polarized light to the left, of the compound of the formula
(1a) in the form of the free base
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12.

13.

14.

15.

R6 is nmethoxy; R7 is methyl; 25X1 is -NH; X2 is N,
and X3 is CH 8. Conpounds according to any of Clains 1
to 3, in which R5 is nethoxy; 30R6 is

met hoxy; R7 is methyl; 858l is -NH; X2 is CH and
X3 is N 9. Conmpounds according to any of Clains 1 to
3, in which 5R5 is nethoxy; Re is nethoxy; R7 is
ethyl; X1 is -NH; X2 is ; and 10X3 is N

10. Conpounds of the gengfalNyfornula (1) according to
any of O ains Ité;ﬁl chdractlerized in that they are
present in optica Isy~&Ct forQ%ﬁnd that they are the
(1 aevor ot at olNQ._( -J=€nant ifoner, ich rotates the

pl ane of polariz? 0 ' pol ari zed light to the
left, of the co ge | formula (I) in
15question in the N ffee gase, and the
pharmaceutically acceptghl e sal\s, Yautoneric forns
and/ or prodrugs thereofy~“11. Conpouids of the genera
fornula (1) according 18 ang-QH,d ai
characterized in that
active form where th
chiral C 3 ring carbon™
absol ute 20 configuratiQg

om correspo to the
Q

t C3 of the)
(l aevorotatory) (-)-ena ‘ﬁ%mer whi ch ro(t;ig?es t he
pl ane of polarization of linear polarized |light to the
left, of the conmpound of the fornmula (la) in the form
of the free base 86 O CH3 ((@a),

and the pharmaceutically acceptable salts, tautomeric forms and prodrugs
thereof.

Compounds of the general formula (l) according to Claim 10 in optically active
form, characterized in that the corresponding laevorotatory (-)-enantiomer is

present in an optical purity (enantiomeric excess, ee) of greater than 50%, and
the pharmaceutically acceptable salts, tautomeric forms and prodrugs thereof.

Compounds of the general formula (I) according to Claim 11 in optically active
form, characterized in that the enantiomer having the preferred absolute
configuration at the C-3 ring carbon atom is present in an optical purity
(enantiomeric excess, ee) of greater than 50%, and the pharmaceutically
acceptable salts, tautomeric forms and prodrugs thereof.

Compounds of the general formula (I) according to Claim 10 in optically active
form characterized in that the corresponding laevorotatory (-)-enantiomer is

present in an optical purity (enantiomeric excess, ee) of greater than 90%, and
the pharmaceutically acceptable salts, tautomeric forms and prodrugs thereof.

Compounds of the general formula (I) according to Claim 11 in optically active
form, characterized in that the enantiomer having the preferred absolute
configuration at the C-3 ring carbon atom is present in an optical purity
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and the pharmaceutically acceptable salts, tautoneric
fornms and prodrugs thereof. 12. Conpounds of the
general formula (1) according to Claim10 in optically
active 5form characterized’ n that the corresponding
| aevorotatory (-)-enantioner is present in an opti cal
purity (enantioneric excess, of greater than 50%
and en@reiopIeaic exeesst e@)aqflgyeaé%rdbm Boeargsihe Phafraaneytieally c
f Oréﬂéeﬁtﬁgle@aﬁéj rtéﬁﬁémtah@fd?ﬁ’ig an&%roog%%léﬂégﬁ of the
general tornula according to aim 11l in optically
active form character| zed in that the enantioner

16. havGompaunds of thiecganetl fdimulaui)eactordingfto gay af Claimat te Bdn the
G t p

3rom1 Bgt#gr%éc’e?\’é}atgeaq{g‘ the ﬁé@fa%@@téap@&eﬁ%leg@}s féhgwﬁgc

phafom:m progiugs oattwerpcemate of tilet comprosindoofethé geerahfiormula (1).
and prodrugs thereof. 14 Corrpounds of the general

or accordin m 10 in i cal l
17. ¢ orMaifarbert, EFIsna f ahnond hmachnde s e YorRi
I amomﬂngtorayly@f Clatmanto deex at leaétmeqmenhacemtlemly acceptable
optl *’?HY I?h_[gnanti orrerl‘g iﬁ:essf, ee) of greater
thaﬁ"f‘ R EOPh A M REBC 1B MGG accept abl e sal ts,
tautorrerl c fornms and prodrugs thereof. 15. Conpounds

18.0f Ath€as BRE tampbdidBfitite éneradseiuld ngadc@rdﬁhgatoranl/lof iOlims 1 to
opt cal |y active form characterized

ena paf L0F phatmReeyticly PP%QPt%%B?'hPBe é%l’ﬁ?’f‘@&ﬁfafm Shone
at ﬂrbd?u@‘tt%réd)fﬁ@r G {0 metiieaieht. Present in an opti cal
purity 87 (enantioneric excess, ee) of greater than

90% and the pharmaceutically acceptable salts,

19.t aldssrefat leasbenascamrpupd of theggenerab faseila (i)@cccrémsdg @y of
of
> oélgﬁ?sg?ftﬁi @?ro értcrﬁé(;gft' bf?% éh%rgﬁa%@nlgt!%ilﬁ‘gc%ﬁt%m’sﬂ ofé BlufBmeric
phafpmc;émq rredug thereebionpreparing @ sedicamentier the taragnart and/or
an ds of the
oot loch| bd AR epEerf BRREM " 0. ot
| east one conpound of the general fornmula (I)
20. ac ddsedofrad least eme/canipaind iofithel geme e favmukat (1) asgendingrte any of
h .
o SARREHA Tt 1861 BRE BhynchBlicalnt REcchIELE, bfe i dPherc
t hefoye neom plfodruguhereoi for preparing algwetdu:amegnt fof tr@ tegatwenttand/or
10 op@f x‘?stofl ‘??e%‘st &Fbeq@&lﬂéﬁ%?e%ééd fiéth! e gﬁ?ﬁ%ﬁﬁ%tﬁg of
RomerTe 7 ot ohe pr o ereot for
ussh@tzet@ mdllra:aasatancelmctuneel amiJrQsis irsaet!necnne, diggases indwhich
of i d ai ns
Itoﬁl‘sllg or aaﬂ{)eas mgnsgo%kaﬁﬁg@gt idcg:%ﬁ'g "3@%‘2@ abl e
salt, one tautoneric formor one prodrug thereof for
21. pr d.wseréfmg leashert comnpeouind fob thetdemetal éomtnodan(t) amoiidmg to any of

o BRI 816 ofa Est nE Phaf s RRRPAZERIANEFRE RS Butomeri
gerfemabr drag mhmg(théreai:foopnépaxjhg ) rrmd;canfené]oathﬁrdatmediﬁand/or
{ t t {

C e BRI o TaeBl Sl B e e AFE e SigpS sPistna
lrremy?anamicarf oglrn:jdg?r}l lg@:t(;ttm:mdsn , dnadrt dailupe, Wmh?zal infarttiat,

east _one dis
of SRR ast enREronech LA R UEng PRt kofary
i ncangtdplastyc),ascrmnaaﬁsfdhe heaerlsdrdéIh obttheceral systempedemas,

ers occur. and/or. for

L J8BA SEosPEH nedBlle 8hins Rt St Bedldibltid. il
(1 )Scheade-dantertsgndromeptis@idarsnaf the gashGinbestiabl trash gastitie
phar maceutically acceptable salt, one tautoneric form
or one prodrug thereof for preparing a medi canent for
the treatnent and/or 25prophylaxis of at |east one
di sorder selected fromthe group consisting of
hypertensi on, pul nonary hypertension, heart failure,
myocardi al infarction, coronary spasm unstable
angi na, PICA (percutaneous translum nal coronary
angloplasty) |schen1as of the heart dlsorders of the

s o, o o S o L Y " o
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vasospasm hepatocirrhosis, gastric and intestinal

ul cer, enmesis, enesis occurring during chenotherapy,
and/ or travel sickness. 22. Use of at |east one
conpound of the general form8la (1) according to any
of Clainms Ito 16 or at |east one pharmaceutically
acceptabl e salt, one tautoneric 5formor one prodrug
t hevasaspasm, WWW hegisagasite argristasting ulaeR.emesisemests
of %f:&ﬁﬁﬁ%?@nrﬁ SR f%nd/b'isﬁa\%fl sitkndsgast one
conpoun e genera f’orrru according to any
of Clains 1 to 16 or at |east one phar maceutical |y

22ac c djseaib btleastiane compotsdioithe geserbbiormada (b aecqmdiog taigny of

the
B
d| S (ﬁmrdmrs:neznodrlﬂg thenéofddr prepasing@eedioarpentrior tbé trebtnent of
gen (1) according to any of Clainms Ito 16
%ff%tg/é?é%&ﬁ}phar maceutical ly acceptable salt, one
tautorrerlc formor one prodrug thereof for preparing a

23rregllt.tsame at Ieéstrontehﬁntpb&ﬂd otthé geﬁerﬁﬁ’ﬁﬁﬁwa I(Imaad:o“rﬂiﬁgtcSany of
an

oS 1P 1812 2 Bast S RErmArRERy asceRiAbie s dnedAgtomeri

of @ de’;Eorietpml)drﬁg tHer@df fbﬁ@éparmge BRSOl taaltdgatment of
accept.a S L, e taut one prodrug
£ he PBRV 0TS aaRler st e R R AP s ot ot

of psychoses and/or psychotic disorders. 26. Use of at

24! eagfsedPat I@QME%n@Buﬁ@Sf 96 @Sﬁé\ﬂ fBﬁﬁL'JTH'(I? aéé&rdlng to any of
accordi nﬂ to any 0d ai ns or at | east one
t

pha GRS Jrtocs anat !?@éb%eékhaém%?ltt'ca'Ur?&C?%taP'Sr?éFq Qnextgptgmeric

Or  @dHh SHARPrSd rh{:}1 Q{é?&ff féﬁreﬂrﬁgg mgﬁcﬁngfﬁqbrctﬁm&rﬁ&ﬁ of
the treatnment of  Cushin rome or ot her

st r SEE0QNE HEpRIERANtS AREAK gheu@ers diseasst at | east one
compound of the general fornula (1) according to any

250f gs@'dFﬁt IEEQ ohé 09 dlind Sﬂﬁ& EE’?%J@S§ H&éd?&ﬁl’\# Yo an gof

acce e sal t, taut orre orm one
t helaimsfido 1&@@@&@@ mna@motynaIlyfaﬂcewtﬁbletslalﬁameetﬁutomerlc

of
o TR dHe LAY Frercd for g meEharicr (p TRR A o
It opwf@se%\@nd/@rawcmt@ Q!ﬂﬁmlef&ceut i cal ly acceptable
salt, one tautonmeric formor one prodrug thereof for
re [
2680058 sE8 82T 38RRBN 8k DindrafiBIHIRA L Socorcipg tapny of
28, Glajmsnrtepi@rorrag leasherdi MnmaCeLﬁioallytaweptablatsa‘é rne tautomeric

an d/ e&g @@;}%(ﬂﬁgﬁ-{e?%or{ (e?&' cdf%%g ézorﬂég %rﬁgrﬂqoﬂhé tredfficht of

for ﬁisursbungB)syadromednrngmeretreasydepbndkrmdma&eso 16 or at
| east one pharmaceutically acceptable sal t, one

27 SARTEY L Sl B AR 615 BrohORERL A

an d,OlmmB Hetbnltﬁrc&@m leatone Mmammb@llysacceptableaﬂlt drertautomeric
exa t he " "s tom 31. Use of £as

one TSR Proson e fer AFPAT o8 A madiparost {Sghe reg R o
any skekp@isardess.| t 0 16 or at | east one pharnmaceuti caIIy
acceptable salt, one tautonmeric 10form or one prodrug

the of for aring a i canent. for e treat nent
2605 LAY OB comBou tna SpeRTaLAET e () AgtraaRmany of
deporinsai tos] meM %smhétéiﬁicﬂ%oaéﬂdblb)Samdifél’tautomenc

factors, for t r eat nt and/ or 0 Xi

L B ir a8 EodSya HeEekarRis R0 Aumbuiment e Teatmest of
meddaprebgivd bieodependency and/ or for the treatnent
and/ or prophyl axis of stress-induced 15rel apses into

t he drug dependenci es, nedi canent dependenci es and/ or
dependenci es nedi ated by other factors. 32. Use of at

| east one conpound of the general fornmula (I)

according to any of Clainms Ito 16 or at |east one
pharmaceutically acceptable salt, one tautonmeric form
or one prodrug thereof for preparlng a nedlcanent for

o, g,
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31.

32.

33.

34.

35.

25steps known per se. 34. A conpound of the fornmula
(I') according to any of Clains 1 to 7, or a
pharmaceutically acceptable salt, a tautomeric form or
a prodrug thereof for use inB9treatnent and/or

prophyl axis of a di sease or disorder. 35. The conpound
as clainmed in claim34 for use in treatnent and/or

pr oplsglagserdingfto Staim®8s tas peeparingl p sugdicament fas dhe regtemgnt and/or
any ' ; of the conpound of
pfggrhgjg?i'g'ﬁ Ics'h%hBQd SRset muod Hisorérs.

t he according to any of Clains Ito 7 or at
| east one pharmaceutically acceptable salt, one
t autUsef Btledstrome mompoengofitie ggnerakfosodla f{ip acednding to any of

oot h 6 forde BRELGRIMBmaRuh ol 4B AbBE b A Glromer
cl aiferedori ameqiradroy Bereotti@rprepdringdi medisament foi the trdatment of
as %Séorﬁ&{ﬁ g}rﬁﬂ?orﬂ?%n&’for &leﬂhgpég&gtoﬁ')pdfs%uncﬁons, such as, for

example, the "hot flush" symptom.

Use of at least one compound of the general formula (1) according to any of
Claims 1 to 16 or at least one pharmaceutically acceptable salt, one tautomeric
form or one prodrug thereof for preparing a medicament for the treatment and/or
prophylaxis of drug dependencies, medicament dependencies and/or
dependencies mediated by other factors, for the treatment and/or prophylaxis of
stress caused by the withdrawal of one or more factors mediating the
dependency and/or for the treatment and/or prophylaxis of stress-induced
relapses into the drug dependencies, medicament dependencies and/or
dependencies mediated by other factors.

Use of at least one compound of the general formula (1) according to any of
Claims 1 to 16 or at least one pharmaceutically acceptable salt, one tautomeric
form or one prodrug thereof for preparing a medicament for the treatment and/or
prophylaxis of schizophrenia and/or psychosis.

Process for preparing at least one compound of the general formula (1)
according to any of Claims 1 to 16, characterized in that it can be prepared by
the relevant skilled worker with knowledge of the technical teaching of the
invention in implementation and/or in analogous implementation of process
steps known per se.

A compound of the formula (I) according to any of Claims 1to 7, or a
pharmaceutically acceptable salt, a tautomeric form or a prodrug thereof for use
in treatment and/or prophylaxis of a disease or disorder.

The compound as claimed in claim 34 for use in treatment and/or prophylaxis of
a disease or disorder as set forth in any of claims 19 to 32.



36.

37.

90

Use of the compound of the formula (1) according to any of Claims 1 to 7 or at
least one pharmaceutically acceptable salt, one tautomeric form or one prodrug
thereof for the manufacture of a medicament for the treatment and/or
prophylaxis of a disease or disorder.

The use as claimed in claim 36, where the disease or disorder is as set forth in

any of claims 19 to 32.





