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SUBSTITUTED OXINDCLE DERIVATIVES AND THE USE THEREOF
FOR THE TREATMENT OF VASOPRESSIN-DEPENDENT ILLNESSES

The present invention relates to novel substituted oxindole derivatives,
pharmaceutical compositions comprising them, and their use for the treatment of

vasopressin-dependent disorders,

Vasopressin is an endogenous hormone which exerts various effects on organs and
tissues. It is suspected that the vasopressin system is involved in various
pathological states such as, for example, heart failure and high blood pressure. At
presant, three receptors (V1a, V1ib or V3 and V2) via which vascpressin mediates its
numerous effects are known, Antagonists of these recepiors are therefore being
investigated as possibié new therapeulic approaches for the treatment of diseases
(M. Thibonnier, Exp.Opin. invest. Drugs 19898, 7(5), 728-740).

Novel substituted oxindoles having a phenylsulfonyl group in position 1 are
described herein. 1-Phenyisulfonyl-1,3-dihydro-2H-indol-2-ones have previously
been described as ligands of vasopressin receptors. WO 23/15051, WC 95/18105,
WO 88/25801, WO 01/55130, WO 01/55134, WO 01/164668 and WO 01/28295 also
describe derivatives having aryisulfonyl groups in posifion 1 of the oxindole
structure. These compounds differ from the compounds of the invention essentially

through the substituents in position 3.

Thus, WO 93/15051 and WO 98/25901 describe 1-phenylsulfonyl-1,3-dityydro-2H-
indol-2-ones, in which the oxindole structure is substituted in position 3 by two alkyl
radicals which may also together form a cycloalky! radical (spiro linkage), as ligands
of vasopressin receptars. As alternative, the spiro ring may comprise heteroatoms

such as oxygen and nitrogen (optionaily with substituents).

WO 95/18105 describes t-phenylsuifonyl-1 3-dihydro-2H-indol-2-ones having a
nitrogen atom in position 3 as ligands of vasopressin receptors. In addition, radicals
selected from optionally substituted alky!, cycloalkyl, phenyl or benzy! radicals are

bonded in position 3.

WO G3/0084G7 describes T-phenyisulfonyloxindoles in which pyridyipiperazines are

linked via a urea, carbamate or 2-oxoethy! group to the oxindole in position 3.
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Besides the binding affinity for the vasopressin V1b receptor, further properties may
be advantageous for the treatment and/or prophylaxis of vasopressin-dependent

disorders, such as, for example:

1.3 a selectivity for the vasocpressin V1b receptor compared with the vasopressin
Via receptor, i.e. the quotient of the binding affinity for the V1a receptor (Ki{V1a)
{determined in the unit “nanomolar (nM)"} and the binding affinity for the Vib
receptor (Ki(V1b)) (determined in the unit "nanomotar {(nM)"). A larger quotient

Ki(V1a)/Ki{V1b) means a greater V1b selectivity;

2.) a selectivity for the vasopressin V1b receptor compared with the vasopressin
VZ receptor, ie. the quotient of the binding affinity for the V2 receptor (Ki(V2)
(determined in the unit "nanomolar (NM)") and the binding affinity for the V1b
receptor (Ki{V1b}} (determined in the unit "nanomolar (NM)"). A larger quotient
KEV2MKI(V1b) means a greater V1b seleclivity;

3) a seiectivity for the vasopressin V1ib receptor compared with the axytocin OT
receptor, l.e. the quotient of the binding affinity for the OT receptor (Ki(CT)
(determined in the unit “nanomolar (nM)") and the binding affinity for the V1b
receptor (Ki{V1b)) {(determined in the unit "nanomolar (nM}"). A larger quotient
Ki{OT)/Ki{V1b) means a greater V1b selectivity.

4 the metabolic stability, for example determined from the half-lives, measured

in vitro, in liver microsomes from various species (e.g. rat or human);

5 no or only low inhibition of cytochrome P450 (CYP) enzymes: cylechrome
P450 (CYP) is the name for a superfamily of heme proteins having enzymatic
activity (oxidase}. They are also particularly important for the degradation
(metabolism) of foreign substances such as drugs or xenobiotics in mammalian
organisms, The principal representatives of the types and subtypes of CYP in the
human body are: CYP 1A2, CYP 2C8, CYP 2D8 and CYP 3A4. If CYP 3A4 inhibitors
(e.g. grapefruit juice, cimetidine, erythromycin) are used at the same time as
redicinal substances which are degraded by this enzyme system and thus compete
for the same binding site on the enzyme, the degradation therecf may be slowed
down and thus effects and side effects of the administered medicinal substance may

be undesirably enhanced;
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6.} a sultable solubility in water (in mg/ml},

7.3 suitable pharmacokinetics (lime course of the concentration of the compound
of the invention in plasma or in tissue, for example brain). The pharmacokinetics can
be described by the following parameters: half-ife (in b), voiume of distribution (in
kg "), plasma clearance (in I'h " kg™), AUC (area under the curve, area under the
concentration-time curve, in ng-h-™), oral bicavailability (the dose-normalized ratio of
ALIC after oral administration and AUC after intravencus administration), the so-

called brain-plasma ratio (the ratio of AUC in brain tissue and AUC in plasmal;

8.) no or only low blockade of the hERG channel: compounds which block the
h&RG channel may cause a prolongation of the QT interval and thus lead o serious
disturbances of cardiac rhythm (for example so-called "orsade de pointes"). The
potential of compounds to block the hERG channel can be determined by means of
the displacement assay with radiolabelled dofetilide which is described in the
literature (G. J. Diaz et al., Journal of Pharmacoiogical and Toxicological Methods,
50 (2004}, 187-199). A smaller IC50 in this dofetilide assay means a greater
probability of potent hiZRG blockade, In addition, the blockade of the hERG channel
can be measured by electrophysiclogical experiments on cells which have bean
transfected with the hERG channel, by so-called whole-cell patch clamping (G. J.
Diaz et al., Joumal of Pharmacological and Toxicological Methods, 50 (2004), 187-
198},

it was therefore an object of the present invention o provide compounds for the
treatment or prophylaxis of various vasopressin-dependent diseases. The
compounds were intended to have a high activity and seleclivity, especially a high
afiinity and seleclivity vis-&-vis the vasopressin V1b recaptor. In addition, the
substance of the invention was inlended 1o have one or more of the aforemantionad

advantages 1.)to 8.).

The object is achieved by compounds of the formula |
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in which

X' s -0-, -0-CH,-, -0-C(=0)-, -NR""- -NR"-CH.- or -NR""-C(=0}-;

X?  is a single bond, CO or CH;

X* s NorCH;

X' is Nor CH;

A is phenylene or 6-memberad hetarylene with 1 or 2 nitrogen atoms as ring
mermbers, where phenylene or hetarylene may be substituted by 1 or 2
radicals R':

R" and R® are independently of one another hydrogen, Cs-Cs-alkyl, C;-Ca-fluoroalkyl,
C4-Cs-alkoxy, C,-Cy-fluoroalkoxy, halogen or CN;

R is hydrogen or methoxy;
where at least one of the radicals R', R* and R¥ is hydrogen;

R is hydrogen or C,-C,-alkyl;

R® s ethoxy, flucrinated ethoxy, fluoromethoxy, difluoromethoxy, trifluoromethoxy
Or ISOpropoxy,

R® is hydrogen or methyl:

R” is hydrogen, I, Br, Cl, F or CN;

R®  is hydrogen, I, Br, Ci, F or CN;

R® is C;-Cyalkyl or Ci-Cyfiuoraalkyl;

R™ s Cy-Cs-atkyl, C:-Ca-fluoroalkyl, C-Cg-alkoxy or C-Ca-fluoroalkoxy;

R is hydrogen, C;-Ce-alkyl, Cs-Ce-fluoroalkyl, C:-Ce-atkoxy or C;-C,-flucroaikoxy;



a is 0, 1or2; and

m and n are independently of one ancther 1 or 2:

and their pharmaceutically acceptable saits and prodrugs thereof,

in one embodiment, there is provided a compound that is:

1-(2 4-Dimathoxyphenyisulfonyl-3-{Z~-ethoxypyridin-3-yl)- S-i0do-2-0%e-2,3-
ditydre-1H-indok-3-yi 4-(4-methyipiperazin-i-yi)benzoate,
5-Cyano-5-(2-athoxypyridin-3-yi)-1-(4-methoxyphenylsuifonyl-2-oxe-2, 3-dihydro-
1H-indol-3-y! 4-(4-mathyipiperazin-i -ylisenzoate,

5-Cyano-1-{2 4~dimethexyphenyisulfonyl)-3-{ 2-sthoxy pyridin- Z-yly-2-oxc-2, 3~
dihydro-{H-indol- 3-yi 4-(4-methyipiparazin-i-ylipenzoate; '
N-[5-Cyano-3-(2-athoxypyridin-3-yly-1-(4-methoxyphenylsulfonyly-2-oxe-2.3-
dihydro-1F-indol-3-yil-4-{4-methylpiperazin-1 -yhbenzamid;
N-[5-Cyano-3-(2-ethaxypyridin-a-yl-1-{(4-meathoxyphenyisulfonyl)-2-oxo-2, 3-
dihydro-1H-indok-S-yli-4-(4-ethyipiperazin--yl)penzamide,

N-[5-Cyano-1-(2, 4-dimethoxyphenvisulfonyl)- 3-(2-athoxypyridin-8-yl)-2-0x0-2,3-
dinydro-1H-indoi-2-yl-4-{4-methyipiperazin- 1 -y benzamide;

N-[5-Cyvano-1-(2 4-dimethoxyphenyisulfonyl}-3-( Z-ethoxypyridin- S-yi}-2-0x0-2,3
ditydro-1H-indot-3-yil-4-(4-athyiniperazin-t-ylipenzamide,

N-[1-74-(2, 2-Difiuorosthoxy)phenyisuffonyil-3-(Z-ethoxypyridin- 3-yi)- S-iodo-2-oxo-
2. 3-dinydro-1H-indoi- 3-yi-4-(4-methyipiperazin-1-yhbenzamide,

1-(2 4-Dimethoxyphenyisulfonyl)-5-( 2-ethoxy pyridin-3-y1}-E-iodo- 2-[4-{4~
methyipiparazin-1-ylbanzylaminol-1,3-dinvaroingo-2-ong;

1-(2 4-Dimethoxyphenyisulfonyly3-{2-athoxypyridin-3-yh-S-iodo-8-{4-piperazir-1-
yl-banzytamino)-1,3-dihydroindol-2-one as acetic acid salt;

5.Chiore- 3-{ 2-athoxypyridin- 3-yl-1-(4-methoxyphenyisuffonylj-5-{4-(4-
methyipiperazin-1-yi-benzyiaminol-1,3-dinydroindoi-2-one; '
'5-Chioro-2-(2-ethoxypyridin-3-yi-6-fluore-1-(4-methoxyphenyisulfonyl)- -1 4-{4-
methyi-piperazin-1-yDbenzyiaminol-1,3-dihydroindoi-Z-one;
£-Chioro-3-(2-athoxypyridin- 2-yi-5-fluore-1-(4-methoxyphenyisuffonyl- 3-14-{4-
methyl-piperazin-1-yibenzyiammol- 1, 2-dihydroindoi-2-one,

5 8-Diflucre- 3-(Z-sthoxypyridin-3yli-1-(4-mathoxyphenvisuifonyl)-3-l4-(4-methy-
piperazin-1-yloenzytamino-1,3-dihydroindoi-2-one;

2-{2-Ethoxypyridin- 3-yi)-S-fluore-1-(4-methoxyphenyltsufionyl 3-14-{4-
methyipiperazin-1-yhbenzylamino}l-1, S-dinydroindol-2-one;

3-(2-Ethoxypyridin- 3-yl}-1-(4-methoxyphenyisuifonyli-3-[4-{4-methyipiperazin-1-
yli-benzyiaminol-2-ox0-2,3-dihydro-1H-indole-S-carbonitrile;
1-(2,4-Dimethoxyphenyisuifonylk-3-(2-sthoxypyridin-3-yi-3-4-{4-methyipiperazin-
1-yl-benzyiaminol-2-oxe-2, 3-dinydro-1H-indole-S-carponitrite;
a-(2-Eihoxypyridin-S-yhi-t-(4-methoxy-2-trifiuoromethoxypheanyisulfonyl)-5-[4-(4-
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methy-piperazin-1-yhibenzylaminol-2-oxo-2, 3-dinydro- 1H-indois- 5-carbonitrile;
3-(Z2-Ethoxypyridin- Z-yi)- 3-{4-{4-methyipiparazin-1-yhbenzyiaminol-2-oxo-1-(4-
trifluoromeathoxyphenyisulfonyl}-2, 3-dihydro-1H-indole-5-carponitrile;
3-(Z-Ethoxypyridin- 3-yi}-3-[4-{4-mathyipiparazin-1-yibenzyiaminoi-2-oxo-1-[4-
(2.2, 2-rifivorosthoxyiphenyisuifony -2, 3-dihvdro-1H-indole-S-carbonitrile
1-14-(2,2-Diftuoroethoxyiphenyisuttonyl-3-(2-athoxypyridin-5-yi}- 3-{4-(4-
methyipiparazin-1-vhbenzyiamino}-Z-oxe-2, 3-dihydro- 1 H-indole- S-carbonitrile;
3-(Z-Ethoxypyndin-3-yhi-1-14-{2-fuoroethoxy)phenyisulfonyl-3-[4-(4-
methyiniperazin-1-yi-benzyiaminol-2-oxo-2, 3-dihyare- 1H-indole- S-carbonitrile,
1-{4-Diftlucromethoxyphenylsulfonyl}-3-(2-sthoxypyridire Bvi - 3-T4( 4~
methyipiperazin-1-yhbanzytaming-2-0x0-2, Z-dihydro-1H-indoie-5-carbonitrile;
3-(2-Ethoxypyridin-3-yli-1-{Z-meathoxyphanyisulfonyly- 3-{4-(4-methyipiperazin-1-
yl)-banzyiaminol-2-oxo-2, 3-dinydro- 1 H-indole- 5-carbonitrile;
3-{2-Ethoxypyricin-3-yi-1-(G-mathoxyphenyisulfonyl}- 3-l4-4-methyipiperazin-1-
yi-benzylamino]-2-oxe-2, 3-dihydro-1 H-indole-5-carbeniirile;
1-{4-Chiorophenyisulfonyl)- 3-(Z-athoxypyridin-3-yl)-3-[4-{4-meathyipiperazin-1-yl)-
banzylaminol-2-oxo-2, 3-dinydro-1H-indoie-S-carboniirile;
1-Pnenyisulfonyi-3-{Z-ethoxypyridine- 3-yi)- 3-14-{4-methyipiperazin-i-
yiibenzyiaminol-Z-oxe-2,3-gihvdro-tH-indole-5-carboniiriie;
1-(4-Cyanopheanyisulfoniv)-3-(2-athoxypyridin-3-yl)- 3-i4-{d-methyipiperazin-1-yl}-
henzviaminol-2-oxc-2,3-dinydre-1 H-indote-5-carbonitriig;
1-(2,4-Diimathoxyphenyisulfonyl)-3~(2-athoxypyridin-3-vij-2-oxo- 3-(4-piparazin--
yi-berzyiamino)-2,3-dinydro-1+-indoie-b-carbonitrile;
3-{2-Ethoxypyridin-3-yi-1-{4-meth Dvyphmnyisuifonyi JE-Oxo-3-{4-piperazin-1-yi-
hanzyiaming)-2, 3-dinydro-1H-indole-5-carboniyiis; -

(8)-3-({2-Ethoxypyridin- 2-yi-1-(4-mathaxyphenyisulfonyl)-2-oxo-3-(4-piperazin-1-

yi-benzylamino}-2,2-dinydro-1 H-indole-b-carboniirite;
S-(2-Ethoxypyridin-3-yi- 3-14-{4-ethyipiperazin-1-ybenzyiamino)- 1-(4-methaxy-
phenyisulfonyl-2-oxo-2,3-dinydro-1 H-ingole-5-carbonitriie;
1-({2 4-Dimathoxyphenyisulfonyl 2-( 2-ethoxypyridine 3-vi}- 3-[4-{4-athyipiperazin-1-
yli-benzylaming-2-oxo-2, 3-dinyoro-1 H-indole-S-carboni trna
3-{Z-Ethoxypyridin-G-yh-6-fioro- w—{A—mm’thonynnany!suh‘ony#\- 3-Jd(4-
methyipiperazin-1-yhbenzytaminol-2-oxo-2, 3-dinydro-1H-indote- S-carnoniiriie;
3-(2-Ethoxypyridin-Z-y-E-fluore-1-{4-methoxyphenyvisuifonyl -2-oxo- 3-(4-
piperazir-i-yl-banzyviamine -2, 2-dihydro-1 H-indole-S-carbonitrile;
-{2-Ethaxypyridin: 3-yl}-3-I4-{4-ethyipiperazin-1 tyibanzviaminoi-S-fluoro- -(4-
methoxy-phenyisulfonyl)-Z-oxe-2, 3-dihydro-1 Heindote-S-carboniiriie
1-[4-(2,2-Difiuoroethoxyjphenyisulfonyl} 2-(2-ethoxypyridin-3-yii- E»—ﬂuorc»?y{ﬂ (4
ma‘my,-mpe-*azm- ~yipenzviaming-Z-oxo-2, 3-dihydro-1 H-indole-S-carbaniirite;
3-(2-Ethoxyphenyl}-i-{4-methonyphenyisulfonyl)-3-14-(4-mathyipiperazin-1-yl-
banzylamino-2-oxo-2, 3-dihydre- {H-indols-5-carbonitrile;
1-(2, 4-Dimethoxyphenyisulfony!)--(2-athoxypyridin- 3-yi}-5-iodo- 334~
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methyipiperazin-i-ylibenzyiamincl-1, 3-dihydroindal-2-one;
3-(2-Ethoxypyridin-3-yl)-B-lodo-1-(4-methoxy- 2-trifluaromethoxyphenvisulfonyl)-3-
[3-l4-methyipiperazin-1-yhbenzylamincl-1, 3-dihydroindol-2-one;

3-(2-Ethoxypyridin-3-yi}-B-iodo-1-{(4-methoxyphenyisulfonyl) 3- 3~ 4-
mathyipiperazin-1-vii-benzyiamino}-1, 3-dihydroindoi-2-ans;
3-(2-Ethoxypyridin-3-yi}- S-iodo-1-(2 ~methoxyphenyisulfonyl - 3-[3-(4-
mmthy piperazin-t-yl-benzyiamino}- 1, -dinydroindel-Z -one;

1-(2, 4-Dimethoxyphenvisulfonyl-3-(2 muthoxypynmm 2-yh-3-13-(4-metnyininer
1-yi-nenzylaminol2-oxo-2, 3-dihvdro-1--indole- S-carbonitrile;
3-(2-Ethoxypyridin-3-yI}-1-{4-mathoxyphenyisuifonyl)-2-{3- ff»—mmtnykp:p razin-t-
vii-benzyiaminoi-2-oxo-2, 3-dihytro- 1 H-indole- S-carbonitriie
3-(2-Ethongypyridin- 3-yii-1 -(2~metﬁovyph==nylsu?*fonyl)»B—IJ—M-mmtnyimme““’m i~
yli-banzylaminol-2-oxo-2, S-dihydre-1H-indole-5-carponitrile;
1-(2,4-Dimathoxyphenvisulfonyl)-3-(Z-ethoxy pyridin-3-yi)-3-[2 < 4-methvipiparazin-
1-yi-berzytaminel-2-oxo-2, 3-dihydro-1H-indois-S-carbonitriis;
3-{2-Ethoxypyridin- 2-yh-1-(4-methoxyphenyisuffonyl}-3-{2-{4-methyipiperazin-1-
yi-benzylamine}-2-oxo-Z, S-dinydro-1H-indole-S-carbonitriig;
3-{2-Ethoxypyridin- 3-yl}-1-{2-methoxyphenyisuifony - 3-[2-(4-methyipiperazin-1 -
yli-benzyiaminol-2-cxo-2, 3-dihydro-1H-indole-5-carbonitrile;

1-(2 4-Dimsthoxyphenyvisulfonyl}- - 2-athoxypyridin- B-y!}-3-[4-(4-sthylniperazin-1-
vﬂ»phnnykammol—“miodo— ,a-dinydroindol-2-ong;

(2 4-Dimsthoxyphenyisulfonyly-3-(2-ethoxypyridin- S-yii-S-todo-3-[4-(4-
methylpiperazm— ~yliphanviaminol-1, 3-dihydroindoi-2-one!

3~(2-Ethoxypyridin- 3-yi}- S-odo-t-(4-mathoxyphenyisuliony!)- 3-{4-{4-
mathyiptperazin-1-vi-phenyiaminol-1,3-dinydroindol-2-ong;
5-Chioro- 3-{2-athoxypyridin-3-yi}-1-(4-mathoxyphenyisulfonyl)-3-{4-(4-
methyiptperazin-1-yhiphenytaminol-1,%-dinvdroindo-2-one;
5-Chioro-3-(Z-ethoxypyridin-S-yi-6-fluoro- 1 -{4-methoxyphenyisutfonyl)- 3-14.(4-
methy-piperazin-t-yliphenyviamincl-1, 3-dinydroindok-2 -one,
&-Chioro-2-(Z-ethoxypyridin- &-yi}- 5-fluoro-1~-{4-methoxyphenyisuifonyi-3-14-(4-
methvi-piperazin-1-y)phenylammol- 1, 3-dinydroindol-2-one;
3-(2-Ethoxypyridin-3-yi-5.0-difluore-1-(4-meathoxyphenyisulfonyly- A-14-{4-
methyipiperazir-1-yhphanyvlamino-1, 3-dinydroindol2-ong;

1-(2 4-Dimethoxyphenvisulfonyl}- 2-(2-ethoxypynidin-2-yij- 3-l4-(d-mathyipiparazin-
‘r—y! wphanyiaminok2-oxo-2, 3~dihvdro-1H-indote- S-carpenitrite;

1-(2 A-Dimethoxyphenylsulfonyl-5-(Z-ethoxypyridin- 3-yl)- 3-[4-{4-athyipinerazin-1-
yli-phenylaminol-2-oxo-2, 3-dibydro- 1 H-indole-S-carbonitriie:;
3-{Z-Ethoxypyridin-3-yl)-5-[4-{4-athyipiperazin-t-yhpnenviamino}-1 - (4-mathoxy-
phanvisulfonyl}-2-oxo-2, 3-dihydro-1H-indole- S-carbonitriie,
3-(2-Etnoxypyridin-3-yli-3-14-{4-athyipinerazin-{-yliphanylaminol-1 -(2-mathoxy-
shenyvlauifonyvi-Z-oxo-2, 3-dihydro-1+-indots-S-carbonitrile;
S-{2-Ethoxypyridin-3-yh-o-fluoro-1-(4-methoxyphenyisutfony! - B-[4-{4-
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mathylpiparazin-1-yliphenylaminc}-2-oxo-2, 3-dihydre- 1 H-indole-S-carbonitrile;
1-(2 4-Dimethoxyphenyisulfonyi}-3-( Z-ethoxypynidin-3-yl}-5-iodo- 3-{3-(4-
methyiniperazin-1-yhphenyiaminol-1,3-dhydroindol-2-one:
3-(2-Ethoxypyridin- 3-yi}-1-(4-methaxyphenyisutfonyly- 3-[3-{4-methyipiperazin--
yh-phenylaminol-2-oxo-2, 3-dihydro- 1H-ingole-5-carpanitriie;
1-(2 4-Dimethoxyshenyisulfonyl)-3-(Z-athoxypyridin- 3-y1-3-[3-(4-mathyvipiperazin-

1eyD-phienviaminogl-2-oxo-2, 3-dihydro- tH-indole-5-carbonitrile;

a-(4-Azetidin-3-yiphenylamino - 1-(2 4-dimethoxyphenyisulfonyl)-3-(2-
athoxypyridin-3-yl}-2-todo- 1. 5-dihyaromdol-2-cne,

1-(2 4-Dimethoxyphanyisulfonyl)-3-( 2-sthoxypyridin- 3-yi)- 3-14-( 1 -sthylezetidin-3-
yhi-phenylamingj-5-iode-1, S-dinydroindol-2-one;
3-(4-Azetidin-3-yiphenylamino)-3-(2-athoxypyridin- 3-yl}- S-lodo~1 -{(4-methoxy-
phenvisulfonyl)-1,3-dinyaroindol-2-one;

S 2-Ethoxypyridin-3-vh-5-14-( 1-ethylazetidin- 3-yliphenviamino}- b-iodo-1 {4«
methoxy-phenytsulfonyli-1,3-dihydroindol-2-one;

1-(2 4-Dimethoxyphenyisulfonylr3-( 2-athoxypyridin- 3-yi-5-i0do- 3-[6-(4-
mathyipiperazir-1-yhpyndin- 2-ylamino}-1, 3-dinvdroindol-2-one;
3-(2-Ethoxypyridin-3-yh-S-iodo-1-(4-mathaxyphenyisulfonyl)- 3-[6-4-
methylpiperazin-{-yi-pyridin-G-viaminol-1, 3-dihydroindol-2-one;
1-Phenyisulfonyl-3-(2-athoxypyridin-3-yl}- S-iodo-3-[6-4-mathyipiperazin-1-
ylipyridin-3-yiamino}-1, 3-dinydroindol-2-one;
3-(Z-Ethoxypyridin-3-yi-B-iodo-1-(4-mathoxyphenvisulfony!)- 3-{4~(4-
methvipiperazin-1-carbonyhiphenyiamine)-1, 3-dinydroindol-2-ans:

-2, 4-Dimathoxyphenvisuifonyll 3-(Z-ethoxypyridin-3-yi-S-iodo- 34 ~(4-
methyipiperazin-t-carbonyi)phenyiaminol-1, S-dihydroindol-Z-ong:
3-(2-Ethoxypyridin-3-yi-1-(4-methoxyohenyisulfonyl)- 3-l4-{4-methyipiperazin-1-
carbonyl-phenylaminol-2-oxo-2, 3-dihydro- 1 H-intole- S-carbonifrite;

1-(2 4-Dimethoxyphenyisulfonyl}- 3-(Z-ethoxypyridin-8-yl)-3-[4-{4-methyipiperazir-
1-carpbonviiphenytamino-2-ox0-2. 3-dihyaro-1 H-indole-5-carbonifrils;
1-(2,4-Dimethoxyphenyisulfonyl}-5-(2-sthoxypyridin- 3-yI-3-14~(4-methyipiperazin-
1-yimathyl)phenyviaminol-Z-oxo-2, S-dinydro~1 H-indole-5-carbonitriie,
A-(2-Zthoxypyridin-S-vi-1-(4-methoxyphenvisulfonyh- 3-l4-ld-methyiptperazin-i-
vimathyl-phenviammnol-Z-oxe-2.3-dihydro-1 H-indole- S-carbonliriie;

3-(2-{2, 2-Uifluoroethoxy ypyridin-3-yvii- 1< d-methoxyphenyisulfonyli- B[4~ (4-mathyl
piperazin-t-yhibenzyiammol-2-oxo-2, 3-dihydro- 1--indole- 5-carbonitrile;
1-(4-Methoxyphenyisulfonyt-3-(Z-(2,2, 2-rifiuorosthoxy jpynidin- 3-yi}- 3-14-(4-
methyh-piperazin-i-ylipenzytamino}-Z -oxo-2, 3-dinydro- 1 H-indote-E-carbonitil;
3-(2-{2,2-Diftucroethoxy)phenyly-1-(4-methoxyphenyisuifonyl) I-14-(4-
mathyipiperazin- -yl i-benzyiamino}-2-oxo-2, 3-dinydro-1 H-ingdole- -carbonitrile;
I-l4-{A-Ethyipiparazin-1-yliphenyiamino}-1-(4-methoxyphanyisulfony!)-3-(2-(2,2-

g

[l Ty Py

difiuarosthoxyipyridin- 3-yh-2-oxo-2, 3-dinydro-1 H-indole- S-carboniiriis,
A-4-l4-Ethyipiperazin- 1 -yl phenyiamino1-{4-methoxyphenyisuffony- - (2-(2,2,2-
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trifiuoroathoxy ) pyridin-3-yl-2-oxo-2, 3-dihydro-1H-indole-5-carbonitrile;
3-(2-(2,2-Difluoroethoxyiphenyl)-3-{4-4-ethyipiperazin- 1 my}}phenyiammo}ﬂ;—(f;w
mathoxy-phenyisulfonyl)-2-oxo-2,3-dinydre-1H-indole-S-carbonitrile;
1-(2 4-Dimsthoxyphenytsufonyl-3-{4-(4-methyipiperazin-1-yljphenylaminol-3-{2-
Arifluoromethoxyiphenyl)-2-oxo-2, 3-dihydre-1H-indole- S-carbonitrile; '

A-(2 &-Dimethoxyphenylsulfonyll-3~{4-(4-methyipiperazin- 1-yhphenylaminol-5-(2-

(trifiucromethoxyjpheny!}-2-oxo-2, 3~dinydro-1H-indole- S-carbonitrite;

ot & pharmaceuticalty acceptable salt thereof,

In one embodiment, there is provided a compound that is

3-{2-Ethoxypyridin- 3-yh-1-(4-methoxyphenyisulfonyl)- 3-[4-(4-methyipiperazin-1-
yli-berzyiaminol-Z-oxo-2, 3~dinydro-1H-indole-&-carbonitrile;
5-{2-Ethoxypyridin-3-yi}-1-{4-mathoxyphenyisulfonyl}-2-oxo-3-(4-piperazin-1-y-
benzylaming -2, 3-dihydro-1H-inaole-b-carbonitrile;
(S}-3-{Z-Ethoxypyridin-3-yh-1-(4-methoxyphenylsulfonyl)-2-0xXo-3-(4-piperazin-1 -
yi-banzyiamino-2,3-dinydro-1 H-ndole-S-carbonitrits;

3-{2-Ethoxypyridin- 3-yi-3-[4-{4-athyipiperazin-1-yhbenzyiaminoi-1-(4-matnoxy-
phenytsuffonyl)-2-oxc-2, 3-dihydro-1 H-indole-5-carbonitrite;
3-(2-Ethoxypyridin-3-yl}-6-fluore-1-(4-methoxyphenyisuffonyl). 3-{4-(4-
methylpiperazin-1-yl)benzyiaminoi-2-oxe-2, 3-dinydro-1H-indoie- S-carbonitrile;
1-(2 4-Dimethoxyphenyisulfonyl)-3-(Z-ethoxynyridin- 3-yl)- 3-i4-(4-mathyipiperazin-
1-yimethyliphanyiamino}-2-oxo-2, 3-dinydro-1H-indole- S-carboniiriie;

or & pharmaceutically ecceptable salt thereoi.

In one embodiment, there is provided a compound of the formula XVill
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i which =Y, R%:Rf", R RS R RS X X4 and A are as definad
“herein, and
R1? iz haiogen, TN, ORe or NRRS, in which
Re g H, C--Caalkyl, phenyl or benzyl and ,
RP and Re are independently of one another H, C--Cealkyt, C-Ca-alkony,
phenyi-or benzyl.

In one embodiment, there is provided the use of a compound as defined herein or of
pharmaceutically acceptabie salts thereof for the manufacture of a medicament for the

ireatment and/or prophylaxis of vasopressin-dependent diseases.

In one embodiment, there is provided the use of a compound as defined herein or of
pharmacauiically accepiabie salis thersof for the manufacturs of & medicamant

for the freatment and/or prophyiaxis of diseases selactad from

digbetes, insulin resistance, noclurnal enuresis, noontinence, diseases in which
impairments of blood ciotting ocour,

nypariension, ptimaonary nypariension, heart failure, myocardial infarction,

coronary spasm, unstable angina, FTCA (percutansous transluminal corcnary
angiopiasly}, ischemias of the hearl, impairments of the renal system, sdemas,
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renal vesospasm, necrosis of the renal cortex, hyponatremia, hyookalemia,
Schwartz-Bartter syndrome, impairments of the gastroiniestinal tract, gastritic .
vasospasm, hepatocirrhosis, gasiric and Intaestingl uicers, amesis, amesis
ocourring during chemotherapy, trave! sicknass,

affective disorders,

anxiety disorders, stress-dependent anxiety disorgars,

memory impairments, Alzhasimear's disease,

psychiosas, psychotic disordars;

Cushing's syndrome and other stress-tdependent dissases,

sieep disorders,

depressive disorders,

vasomotor symptoms, thermorsguiaiory dysfunciions,

drug or pharmaceuiical dependencies; siress caused by withdrawal of ane or
mors factors mediating the dependence; stress-induced relapses into drug or
pharmaceutical dependensies,

schizophrania and psychosis;

andfor for dalaying micturiiion.

Accordingly, the present invention relates to compounds of the formula | {also
"compounds {7 hereinafter) and the pharmacsutically acceptable salts of the

compounds | and the prodrugs of the compounds |,

The pharmaceutically acceptable salts of compounds of the formula 1, which are also
referred to as physiologically tolerated salis, are ordinarily obtainable by reacting the
free base of the compounds | of the invention {il.e. of the compounds | according to
structural formula 1) with suftabie acids. Examples of suitable acids are listed in
“Fortschritte der Arzneimittelforschung”, 1866, Birkhauser Verlag, vol. 10, pp. 224-
285, These include for example hydrochioric acid, cifric acid, tartaric acid, lactic acid,
phosphoric acid, methanesulfonic acid, acetic acid, formic acid, maleic acid and

furmaric acid.
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The term "prodrugs” means compounds which are metabolized in vivo to the
compounds | of the invention. Typical exampies of prodrugs are described in C.G.
Wermeth (editor), The Practice of Medicinal Chemistry, Academic Press, San Diego,
1896, pages 671-715. These include for example phosphates, carbamates, aming
acids, esters, amides, peptides, ureas and the iike. Suitable prodrugs in the present
case may be for example compounds | in which the outer nitrogen atom of the outer
nitregen-containing ring forms an amide/peplide finkage by this nitrogen atom being
substituted by a Cy-Cs-alkylcarbonyl aroup, €.9. by acetyl, prapionyl, n-
propyicarbonyl, iscpropyicarbonyl, n-putylcarbonyi or teri-butylcarbony! (pivaloyl), by
benzeovl, or by an amino acid residue finked via CO,| e.g. glycine, afanine, serine,
shenyialanine and the like linked via CO, in the position of the radical R, Further
suitable prodrugs are alkylcarbonyioxyalky! carbamates in which the outer nitrogen

. atom of the outer nitrogen-containing ring has in the position of the radical R* &
group of the formula -C(=0)-0-CHR*0O-C(=0)-R” in which R® and R® are
independently of one ancther C,-Cu-alkyl. Such carbamates are described for
example in J. Alexander, R. Cargill, 5. R. Michelsan, H. Schwam, J. Madicinal
Chem. 1988, 31(2), 318-322. These groups can then be aliminated under metabolic

conditions and result in compounds | in which R* is H.



10

15

20

25

30

35

Cy-Cs-Alkylis in the context of the present invention a linear or branched alkyi

radical having 1 to 3 carbon atoms, such as methyl, ethyl, n-propyl or Iscpropyl.

C1-Co-Alkylis in the context of the present invention a linear or branched alkyt
radical having 1 1o 4 carbon atoms, such as methyl, ethyl, n-propyl, isopropyt, n-

butyl, sec-butyl, isobutyl or tert-butyl.

C-Co-Fluoroalkyl is in the context of the present invention a linear or branched alky!
radical having 1 1o 3 carbon atoms as defined above, in which at least one hydrogen
atom, e.g. 1, 2, 3, 4 or 5 hydrogen atoms, are replaced by fluorine atoms. Exampies
thereof are flucromethyl, diflucromethyl, trifluoromethyl, 1- and 2-fluorcethyt, 1,1-,
1,2- and 2,2-difluorcethyl, 1,1,2-, 1,2.2 and 2,2, 2-trifluoroethyl, 1,1,2.2-
tetrafiuoroethyl, 1,2,2 2-tetrafluoroethyl, pentafiuoroethyi, 1-, 2- and 3-fluoroprop-1-
vh, 1.1+, 1,2-, 1,3+, 2,2-, 2,3- and 3,3-difluoroprop-1-yl, 1,1,2-, 1,2.2-, 1,1,3-, 2.2.3-,
1.2,3- and 3,3, 3-riflucroprop-1-yl, 1- and 2-fluoroprop-2-vi, 1,1- and 1,3-difluoroprop-
2-vl, 1,1, 1-trifluoroprop-2-yi and the fike.

C4-Cy-Fluorealky! is in the context of the present invention a linear or branched atkyl
radical having 1 to 4 carbon atoms as defined above, in which at least one hydrogen
atom, e.g. 1, 2, 3, 4 or 5 hydrogen atoms, are replaced by fluorine atoms. Examples
thereof, besides the radicals menticned above for C-Cy-flucroalkyi, are 1-, 2-, 3-
and 4-fluoro-n-butyt, 1,1-, 2.2-, 3.3- and 4 4-diflucro-n-butyl, 4,4, 4-triflucro-n-butyl, 3-
fluoro-2-{fluoromethyl}-1-propyl, 3,3-difluoro-2-(difluoromethyl)-1-propyl, 3,3,3-
trifluoro-2-{trifluoromethy!)-1-propy! and the like.

C+-Cy-Alkoxy is in the context of the present invention a linear or branched alkyl
radical linked via an oxygen atom and having 1 to 3 carbon atoms. Examples are

methoxy, ethoxy, n-propoxy and isopropoxy.

C4-Cu-Alkoxy is in the context of the present invention a linear or branched alkyl
radical linked via an oxygen atom and having 1 to 4 carbon atoms. Examples
besides the radicals mentioned above for C;-Cy-alkoxy are n-butoxy, sec-butoxy,

isohutoxy and tert-buioxy.

C+-Ca-Flugroalkoxy is in the context of the present invention & linear or branched
alky! radical linked via an oxygen atom and having 1 to 3 carbon atoms as defined

above, in which at least one hydrogen atom, e.g. 1, 2, 3, 4 or 5 hydrogen atams, are
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replaced by fluorine atoms. Examples thereof are flucromethnoxy, diffucromethoxy,
triflucromethoxy, 1- and 2-flucroethoxy, 1,1-, 1,2~ and 2,2-difiuocroethoxy, 1,1,2-,
1.2,2 and 2,2, 2-rifluorcethoxy, 1,1,2,2-tetraflucrosthoxy, 1,2.2 2-tetrafluorcethoxy,
nentaflucroethoxy, 1-, 2- and 3-fluoroprop-t-oxy, 1,1-, 1,2-, 1,3+, 2,2-, 2,3- and 3,3~
diftuoroprop-1-oxy, 1,1,2-, 1,2,2-, 1,1,3-, 2,2.3~, 1.2,3- and 3,3, 3-triflucroprop-1-oxy,
1- and 2-fluoroprop-2-oxy, 1,1- and 1,3-difluoroprop-2-oxy, 1,1, 1-trifluoroprop-2-oxy
and the like.

Cq-Cu-Fluorcalkoxy is in the context of the present invention a linear or branched
alkyl radical linked via an oxygen atom and having 1 to 4 carbon atomns as defined
above, in which at least one hydrogen atom, e.g. 1, 2, 3, 4 or 5 hydrogen atoms, are
repiaced by fluorine atoms. Examples thereof besides the radicals mentioned above
for Cs-Cu-flucroalkoxy are 1-, 2-, 3- and 4-fluorc-n-bufoxy, 1.1+, 2,2+, 3.3- and 4 4-
diflucro-n-butoxy, 4,4 4-trifluoro-n-butoxy, 3-fluoro-2-fluoromethyl)-1-propoxy, 3,3-
diffuoro-2-(difluoromethyi)-1-propoxy, 3,3,3-iriflucro-2-{triffucromethyl}-1-propoxy
and the like.

Fluorinated ethoxy is in the context of the present invention ethoxy inwhich 1, 2, 3. 4
or & of the hydrogen atoms are replaced by flucrine atoms, Exampies are 1-
fluoroethoxy, 2-flucroethaxy, 1, 1-difluoroethoxy, 1, 2-diffuoroethoxy, 2,2-
diflucroethoxy, 1,1,2-triflucroethoxy, 1,2, 2-triflucroethoxy, 2,2, 2-triflucroethoxy,
1,1,2,2-tetrafiuoroethoxy and 1,1,2,2,2-pentafluorcethoxy.

Halogen is in the context of the present invention fluoring, chioring, bromine or

wdine.

Phenylene is a divalent phenyl radical such as 1,2-phenylene, 1,3-phenviene and

1,4-phenyiene.

E-Membered hetarylene having one or 2 nitrogen atoms as ring members is a
divalent pyridy! radical (pyridylene) such as 2,3-pyridylene, 2 4-pyridylene, 2 5-
pyridylene, 2,8-pyridylene, 3 4-pyridylene, 3,5-pyridylene, 3.6-pyridyiens, 4 5-
pyridylene, 4,6-pyridylene or b 6-pyridylene; is a divalent pyrimidy! radical
{pyrimidylene) such as 2,3-pyrimidylene, 2 4-pyrimidylene, 4,2-pyrimidylene, 4,5-
pyrimidylene, 4,6-pyrimidyiene or 5 2-pyrimidylene; is a divalent pyrazine radical
(pyrazinylene) such as 2,3-pyrazinylene, 2, 5-pyrazinylene or 2,6-pyrazinylene; or is

a divalent pyridazine radical (pyridazinylene) such as 3 4-pyridazinylene, 3,5-
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pyridazinylene, 3,6-pyridazinylene or 4, 5-pyridazinylene.

The compounds of the invention of the formula [, their pharmacologically acceptable
salts and their prodrugs may also be present in the form of sclvates or hydrates.
Solvates mean in the context of the present invention crystalline forms of the
compounds | or of their pharmaceutically accepiable salts or prodrugs thereof which
comprise solvent molecules incorporated in the crystal lattice. The solvent molecules
are preferably incorporated in steichiometric ratios. Hydrates are a specific form of

sofvates; the sclvent in this case is water.

Thie statements made hereinafter concerning suitable and preferred features of the
invention, especially conceming the variables R, R?, R*, R, R®, R®*, R' R® R% R,
R X X2 XE XS A 2, mand nin the compound |, concerning the variables RY, R?,
R* R R R’ R R X' X*and A in the compound XV, but also concerning the
features of the procass of the invention and of the use according to the invention
apply both taken on their own and preferably in any possible combination with one

ancther.

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

to structural formula 1} or in the form of their acid addition salts.

At least one of the radicals R', R%, R® in compounds 1 is hydrogen. It is preferred for
at least R? to be hydrogen. It is particularly preferred in this connaction for R' ar R®

or R' and R%to be different from nydrogen.

C-Cy-Alkoxy in the definition of R and R® is preferably ethoxy or methoxy and is
specifically methoxy. C;-Cs-Fluoroalkoxy is preferably Ci-Co-flucroalkoxy, Le. is
fluoromethoxy, difiuoromethoxy, triffluoromethoxy, 1- and 2-flucroethoxy, 1,1-, 1,2-
and 2 Z-difiuoroethoxy, 1,1,2-, 1,22 and 2,2, 2-Urfflucroethoxy, 1,1,2,2-
tetraflucroethoxy, 1,2.2, 2-tetraflucrosthoxy or pentafluorcethoxy, is preferably
flucromethoxy, difluoromethoxy, trifltuoromethoxy, 2,2-diflucroethoxy or 2,2,2-
trifluoroethoxy, and is specifically trifluoromethoxy, 2,2-diflucroethoxy or 2,2, 2-

trifiuoroethoxy.

In a2 preferred embediment. R’ and R? are independently of one another hydrogen,
CN, C;-Cy-alkoxy or Ci-Cy-fluoroatkoxy. In this connection, C,-Cs-alkoxy in the

definition of the radicals R' and R” is preferably ethoxy or mathoxy and is specifically
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methoxy. C,-Cs-Fluoroalkoxy is preferably C,-Cy-fluorcatkoxy, i.e. is fluoromethoxy,
difiucromethoxy, tifluoromethoxy, 1- and 2-fluoroethoxy, 1,1-, 1,2- and 2,2-
diflugrosethoxy, 1,1,2-, 1,2,2 and 2,2 2-triflucroethoxy, 1,1,2,2-tetraflucroethoxy,
1,2,2 . 2-tetrafluoroethoxy or pentafluoroethoxy, is preferably fiuoromethoxy,
difluoromethoxy, triflucromethoxy, 2,2-diflucroethoxy or 2,2, 2-trifluoreethoxy, and is

specifically trifluoromethowy, 2,2-diflucroethoxy or 2,2, 2-triflucroethoxy.

In a particularly preferred embodiment, R is hydrogen, methoxy, ethoxy,
fluoramethoxy, difluoromethoxy or trifiluoromethoxy, is more preferably nydrogen,

methoxy or trifluoromethoxy and is in particular hydrogen or methoxy.

In a particularly preferred embodiment, R? is hydrogen, C,-Cs-alkoxy or C-Ca-
flucroalkoxy, is more preferably hydrogen, methoxy, ethoxy, fluoromethoxy,
difluoromethexy or trifluoromethoxy, is even more preferably hydrogen, methoxy or

triflucromethaxy, is in particular hydrogen or methoxy and is specifically methoxy.

In a particuiarly preferred embodiment, at least one of the radicals R and R is

methoxy,

in a preferred embodiment, R” is hydrogen. Alternatively, R* is preferably methoxy
and R" and R® are simultaneously hydrogen. However, R? is particularly preferably

hydroger.

in a specific embodiment, R" and R* are methoxy and R? is hydrogen; or one of the

radicais R" and R’ is methoxy and the other is hydrogen, and R? is hydrogen.

In a preferred embodiment, R* is hydrogen, methyl, ethyl, n-propyl or isopropyi, is
particularly preferably hydrogen, methyl or ethyl, and is in particular hydrogen or
metnyl.

In & preferred embodiment, R® is ethoxy or fluorinated ethoxy, is particularly
preferably ethoxy, 2,2-diflugroethoxy or 2,2, 2-triflucroethoxy and is in particular
ethaxy.

in an preferred embodiment, R is H,

In a particularly preferred embodiment, R” is ethoxy and R® is #. In this case, X" is N
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or CH and is prefarably N.

In an alternatively particularly preferred embodiment, R® is ethoxy and R® is methyl.

in this case, X" is preferably N.

in an alternatively particutarly preferred embodiment, R is isopropoxy and R® is H.

in this case, X*is preferably N.

in an alternatively particularly preferred embodiment, R” is fluorinated ethoxy, is
preferably 2,2-difluoroethoxy or 2,2,2-trifluoroethoxy and is particularly preferably
2,2-diftuorcethoxy, and R%is H. At the same time in this case, X* is preferably CH.
X* is particularly preferably N,

In particular, R® is ethoxy and R® is H. In this case, X" is N or CH and is preferably N.
In a preferred embodiment, R” and R® are not simultaneously CN.

in a preferred embodiment, R” and R® are not simultaneously H.

R’ is preferably F, Cl, | or CN, is particularly preterably |, Cl or CN and is in particular
CN.

R® is preferably H or F.

in particular, R"is CN and R* is simultaneously H or F, or R"is | and R%is
simultaneously H or F, is specifically H, or R" is Cland R is simultaneously H or F,
is specifically H.

in a preferred embodiment, R® is methyl or ethyl.

a is preferably 0 or 1 and is in particular 0.

in a preferred embodiment, R' is methy! or methoxy.

in a preferred embodiment, R"" is hydrogen, Cs-Cy-alkyl or Cy-Cy-alkoxy, is

particularly preferably hydrogen, methyl or methoxy and is in particular hydrogen.



10

15

20

25

30

35

11

In a preferred embodiment, X' is -0-CH;-, -O-C(=0})-, -NR""- -NR"-CH.- or -NR"'-
C(=0)-. X' is particularly preferably -O-C(=0)-, -NR""- -NR"-CH,- or -NR'-C(=0)-.
X' is more preferably -NR'- or -NR"'-CH;- and is in particular -NR''-CHa-.
Preferably, in the case of these preferred meanings of X', R' has one of the above-

given preferred meanings and is in particular H.
in a preferred embodiment, X* Is a single bond.

in a preferred embodimant, X* is N. It is particularly preferred in this case if m and n
are both 2. Accordingly, the ring containing X* as ring member is particularly

preferably a piperazin-1-yi ring.

I an alternatively preferred embodiment, X* is CH. It is particularly preferred in this
case if m and n are beth 2. Accordingly, the ring containing X* as ring member is

particularly preferably a piperidin-4-vi ring.

In an alternatively preferred embodimant, X* is CH. It is particularly preferred in this
case if m and n are both 1. Accordingly, the ring containing X° as ring member is

particularly preferably an azetidin-3-y! ring.

in an alternatively preferred embodiment, X7 is CH. ftis particularly preferred in this
case if mis 1 and nis 2. Accordingly, the ring containing X* as ring member is

particularly preferably a pyrrolidin-3-vl ring.

However, it is particularly preferred for X* to be N and m and n both to be 2 or for X°

to be CH and m and n both to be 1. In particutar X* is N and m and n are hoth 2.

in a preferred embodiment, A is phenylene, e.g. 1,2+, 1,3- or 1 4-phenylene. In this
case, A is particularly preferably 1,3- or 1,4-phenviene and is in particular 1 ,4-

phenylene.

fn an alternatively preferred embodiment, A is pyridylene or pyrimidylene and is
particularly preferably pyridylene. In this case, A is particularly preferably 3,5- or
3.6-pyridylene and is in particular 3,6-pyridylene.

However, A is particutarly preferably phenylene, e.g. is 1,2+, 1,3- or 1 4-phenylene, is

more preferably 1,3- or 1,4-phenyiene and is in particular 1,4-phenylene.
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A is preferably not substituted by R'.

The invention preferabiy refates to compounds of the formula | in which
R' is H or methoxy;
R® s H;

R* s methoxy,
R* is H, methyl or ethyl;

o

R”  is ethoxy,
R® s H;

R" s CN;

R* isHorF

X" i -NH- or -NHCH;-;
X? is a single bond;

X0 is N

Xt s N;

A is 1,4-phenylene;

a is O and

m and n are 2;

and the pharmaceutically saits and prodrugs thereof,

The invention particularly preferably refates moreover, to compounds of the formula |
in which

R'  is Hor methoxy;

R? s H;

R®  is methoxy;

R* iz H or methyl;

R is ethoxy,
R® isH:

R" isCN;

R isHorF;

X' s -NMCH,

X5 is a single bond;
X* s N;

X' s N;

A is 1,4-phenyiene;
a is 0; and

mand n are 2;
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and the pharmaceutically acceptable salts and prodrugs thereof.

The invention preferably relates to compounds of the formula §in which
R' s H or methoxy;

R* s H;

R®  is methoxy;

R* is H, methyl or ethyi:

R® is ethoxy;

R® s H;
R" s
R® s H:

X' is -NH- or -NHCH-;
X? s a single bond;

X* s N;

X5 s N

A is 1,4-phenylene;

a is O and
mandnare 2,

and the pharmaceuticaily acceptable salts and prodrugs thereof.

The invention particutarly preferably relates moreover to compounds of the formuia |
in which

R*  is M or methoxy,

R s H;

R® s methoxy;

R* is H or methyi;

=

R* s ethoxy,

R isH;

R" s}

R® s H;

X' is -NHCH,-

X* s a single bond;
X s N;

X N

A is 1,4-phenylene;
a is O and

moand nare 2;
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and the pharmaceutically acceptable salts and prodrugs thereof.

Examples of preferred embodiments of the present invention are compounds of the
formulae L1 to 1.56 and the pharmaceutically acceptable salts and prodrugs thereof,
in which the radicals X', R", R*, R®, R*, R” and R? have the general or particularly
oreferred meanings indicated above. The radicals R', R®, R*, R*, R and R®

particularly preferably have the meanings indicated in table A
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Preferred compounds of the formulae 1.7 10 1.56 are listed in tables 1 to 336 below:

Table 1
Compounds of the formula 1.1 in which X' is -NHs-CHo, and the combination of

R R* R® R* R and R® correspends in each case to one line in table A

Table 2
Compounds of the formula 1.1 in which X' is -NH-, and the combination of R', R?,

R* R* R’ and R® corresponds in each case to one line in table A

Table 3
Compounds of the formula i.1 in which X' is -NH-C(=0)-, and the combination of

R', R* R® R* R’ and R® corresponds in each case to one line in table A.

Table 4
Compounds of the formuia 1.1 in which X' is -0-CH,-, and the combination of R,

R* R® R* R” and R® corresponds in each case (o one line in table A

Table 5
Compounds of the formula 1.1 in which X" is -O-, and the combination of R' R?,

R® R* R’ and R® corresponds in each case to one line in table A

Table 6
Compounds of the formula 1.1 in which X' is -0-C{=0)-, and the combination of

R'. R? R’ R* R and R® corresponds in each case o one line in table A

Tables 7 to 12
Compounds of the formula 1.2 in which X' has in each case one of the meanings
indicated in tables 1, 2, 3, 4, 5 or 8, and the combination of R", R% R®, R* R” and

R® corresponds in each case to one ling in table A

Tables 1310 18
Compounds of the formula 1.3 in which X' has in each case one of the meanings
indicated in tables 1, 2, 3, 4, 5 or 8, and the combination of R', R?, R®, R* R’ and

R® corresponds in each case to one line in table A
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Tables 1910 24
Compounds of the formuta 1.4 in which X' has in each case one of the meanings
indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R', R? R® R, R” and

R’ corresponds in each case to one line in table A

Tables 25 1o 30
Compounds of the formula 1.5 in which X' has in each case one of the meanings
indicated in tables 1, 2, 3, 4, 5 or 8, and the combination of R, R?, R®, R*, R” and

R® corresponds in each case to one fine in table A

Tables 31 to 36
Compeunds of the formula 1.6 in which X" has in each case one of the meanings
indicated in tables 1, 2, 3, 4, 5 or 8, and the combination of R', R®, R®, R*, R and

R? corresponds in each case to one line in table A

Tables 37 to 42
Compounds of the formuta 1.7 in which X' has in each case one of the meanings
indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R, R%, R®, R R and

R® corresponds in sach case to one fine in table A

Tables 43 10 48
Compounds of the formula 1.8 in which X" has in each case one of the meanings
indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R', R? R® R*, R” and

R® corresponds in each case to one line in table A

Tables 49 to 54
Compounds of the formula 1.9 in which X' has in each case one of the meanings
indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R’, R%, ®® R*. R” and

R® corresponds in each case to one line in table A

Tables 55 1o 60
Compounds of the formula 110 in which X" has in each case one of the
meanings indicated in fables 1, 2, 3, 4, 5 or 6, and the combination of R?, R R®,

R* R" and R® corresponds in each case to one line in table A
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Tables 61 to 66
Compounds of the formula 1.11 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R', R R,

R* R’ and R® corresponds in each case to one line in table A

Tahles 87 to 72
Compounds of the formula 112 in which X' has in each case one of the
meanings indicated in tabies 1, 2, 3, 4, 5 or 6, and the combination of R*, R* R®

R* R” and R® corresponds in each case 1o one line in table A

Tables 7310 78
Compounds of the formula 1,13 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R", R? R®,

R*, R" and R® corresponds in each case 10 one fine in table A

Tables 70 to 84
Compounds of the formula .14 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R, R?, R®,

R* R’ and R® corresponds in each case to ona line in table A

Tables 8510 80
Compounds of the formula 1.15 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 8, and the combination of R*, R? R®,

R* R’ and R® corresponds in each case {o one fine in table A

Tables 91 {0 96
Compounds of the formula 1.16 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R}, R?, R®.

R* R’ and R® corrasponds in each case {o one line in table A

Tables &7 to 102
Compounds of the formula 1.17 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3,4, 5 or 6, and the combination of R', R? R®,

R* R’ and R® corresponds in each case fo one line in fable A
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Tables 103 to 108
Compounds of the formula 1.18 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R', R?, R®,

R*, R" and R" corresponds in each case to one line in table A

Tables 1080 114
Compounds of the formula 1.19 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R', R?, R?,

R* R and R® corresponds in each case to one line in table A

Tables 11510 120
Compounds of the formuta 1.20 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R', R?, R®,

R* R’ and R® corresponds in each case o one line in table A

Tables 121 {0 126
Cornpounds of the formula 1.21 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 8, and the combination of R', R%, R®,

R*, R’ and R® corresponds in each case 1o one line in table A

Tables 127 to 132
Compounds of the formuta 1.22 in which X' has in each case one of the
meaanings indicated in tables 1, 2, 3, 4, 5 or §, and the combination of R', R?, R®,

R* R and R® corresponds in each case to one fine in table A

Tables 133 10 138
Compounds of the formula 1.23 in which X' has in each case one of tha
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R’, R, R®,

R* R" and R® corresponds in each case to one line in table A

Tables 139 10 144
Compounds of the formula 1.24 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R', R?, R®

1

R* R and R® corresponds in each case 1o one line in table A
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Tables 145 to 150
Compounds of the formuta |.25 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R', R?, R,

R* R’ and R® corresponds in each case (o one line in table A

Tables 151 to 156
Compounds of the formula 1.26 in which X' has in each case ane of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R', R? R?,

R* R" and R® corresponds in each case o one fine in table A

Tables 157 to 162
Compounds of the formula 1.27 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 8, and the combination of R', R?, R®,

R, R” and R® corresponds in each case io one line in table A

Tables 163 10 188
Compounds of the formula 1,28 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3,4, 5 or 6, and the combination of R*, R?, R?,

R* R" and R® corresponds in each case to one line in table A

Tables 1689 {o 174
Compounds of the formula 1.28 in which X' has in each case one of the
meanings indicated in tabies 1, 2, 3, 4, 5 or 8, and the combination of R, R®, R®,

R, R"and R® corresponds in each case to one line in table A

Tables 175 to 180
Compounds of the formula 1.30 in which X" has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R", R* R,

R*, R” and R® corresponds in each case o one line in table A

Tables 181 to 186
Compounds of the formula L.31 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 8, and the combination of R!, R* R®

R* R" and R® corresponds in each case to one line in table A
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Tables 187 to 192
Compounds of the formuta 1.32 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or B, and the combination of R, R, R*,

R* R and R® correspands in each case to ane line in table A

Tables 193 to 198
Compounds of the formula 1.33 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 8, and the combination of R', R®, R®,

R* R and R® corresponds in each case to one line in table A

Tables 199 to 204
Compounds of the formula 1.34 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 ar 8, and the combination of R", R? R®,

R* R’ and R® corresponds in each case to one ling in table A

Tables 205 to 210
Compounds of the formula 1.35 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R, R?, R®,

R® R’ and R? corresponds in each case to one line in table A

Tables 21110 216
Compounds of the formula .36 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R!, R? R®,

R* R and R® corresponds in each case o one line in table A

Tables 217 1o 222
Compounds of the formuia 1.37 in which X' has in each case cne of the
meanings indicated in tables 4, 2, 3, 4, 5 or 6, and the combination of RY, R?, R®

R* R’ and R® correspends in each case to one line in tabie A

Tables 223 t0 228
Compounds of the formula 1.38 in which X' has in each case ons of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R', R?, R®,

R*. R’ and R® corresponds in each case (o one line in table A
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Tables 228 10 234
Compounds of the formula 1.39 in which X' has in each case one of the
meanings indicated In tables 1, 2, 3, 4, 5 or 6, and the combination of R' R* R®

R* R" and R? corresponds in each case to one line in table A

Tables 235 tg 240
Compounds of the formula 1.40 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 8, and the combination of R', R? R?,

R* R" and R® corresponds in each case o one fine In table A

Tables 241 to 246
Compounds of the formula 1.41 in which X has in each case one of the
" meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R', R* RY,

R*, R’ and R® corresponds in each case to one line in table A

Tables 247 to 252
Compounds of the formula 1.42 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 8, and the combination of R, R* R®,

R* R’ and R? corresponds in each case to one line in table A

Tables 253 {0 258
Compounds of the formula [.43 in which X' has in each case one of the
meanings indicated in fables 1, 2, 3, 4, 5 or 6, and the combination of R', R? R?,

R* R" and R® corresponds in each case to ane line in table A

Tables 259 to 264
Compounds of the formula 144 in which X' has in each case one of the
meanings indicated in tabies 1, 2, 3, 4, 5 or 6, and the combination of R', R?, R®,

R*, R" and R® corresponds in each case to one line in table A

Tables 265 to 270
Compounds of the farmula 1.45 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R', R?, R®,

R*, R” and R? corresponds in each case to one line in table A

Tables 271 10 276

Compounds of the formula 1.46 in which X' has in each case one of the
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meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R", R? R?,

R*, R and R® corresponds in each case to one line in table A

Tables 277 to 282
Compounds of the formula 1.47 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R', R RY,

R* R’ and R® corresponds in each case to one line in table A

Tables 283 to 288
Compounds of the formuta 1.48 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R", R?, R®,

R* R’ and R® corresponds in each case to one line in table A

Tables 289 to 294
Compounds of the formula 1.49 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R", R? R*,

R*, R’ and R® corresponds in each case to one line in table A

Tables 285 to 300
Compounds of the formuta 1.50 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 8, and the combination of R", R? R?,

R* R’ and R® corresponds in each case to one fine in tabie A

Tables 301 to 308
C'ompounds of the formuia £.571 In which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R, R? R®,

R* R” and R® corresponds in each case o one line in tabie A

Tables 307 to 312
Compounds of the formula 1.52 in which X' has in each case one of the
meanings indicated in tables 1, 2, 3, 4, 5 or 8, and the combination of R, R%, R,

R* R and R® corresponds in each case to one ling in fable A

Tabies 31310 318
Compounds of the formula 1.53 in which X' has in each case one of the
rmeanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R, R?, R?,

R* R’ and R® corresponds in each case o one fine in table A
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Compounds of the formula 1.54 in which X' has in each case one of the

33

meanings indicated in tables 1, 2, 3, 4, 5 or 6, and the combination of R', R* R®,

R* R and R® corresponds in each case to one fine in table A

Tables 325 to 330

Compounds of the formula 1.55 in which X' has in each case one of the

meanings indicated in tables 1, 2, 3, 4, 5 or &, and the combination of R", R? R*,

R* R” and R® corresponds in each case {o one line in table A

Tables 331 {0 336

Compounds of the formula 1.56 in which X' has in each case one of the

meanings indicated in tables 1, 2, 3, 4, 5 or 8, and the combination of R", R? R®,

R*, R and R” corresponds in each case to one line in table A

Table A

[Exampie No. |R R? R S R’ R®
AT H H E = N H
A-2. Methoxy |H i H H | CN H
A3, [Ethoxy  H H H oy H
A4 OCF, | H A H CN H
A-5, H H fMiethoxy H CN H
A-B. Methoxy H Methoxy H tCN H
AT Ethoxy TH Methoxy H CN A
M-8, OCF; H Methoxy H CN H
A9, H H Ethoxy H CN H
A-10. Methoxy i H Ethoxy - CN H
A-11. Ethoxy |H Ethoxy H CN H
A-12. OCF, 'H Ethoxy x 'CN H
A-13. H H OCH,F H CN H
A14, H OCHF, A cN H
A-15. H H OCF, H 'CN H
A-186. H H OCH.CH,F  H CN H
AT, H H OCH,CHF, [|H CN J A
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Example No. |R’ R’ R® R* = R*
A-18. H H OCH.CF, | H CN H
A1, H H Ci H CN H

- A-20. H 'H CN H CN H

TR i Wethoxy  TH H CN w
A22 q H H Methyl CN H
A-23, Methoxy |H H Methyl CN H
A-24, Ethoxy [H { H Methy! CN H
AD5. OCF, TH | Methyl CN H
A28, H H Methoxy Methyl CN H
A-2T. Methoxy |H Methoxy Methyl ‘CN H
A28 Ethoxy | H Wethoxy | Methyl TN H
A-29. OCF, H Methoxy Methyl CN H
A-30. H H Efhoxy Methyl CN H
A-31. Methoxy |H [ Ethoxy Methyl CN | &
A-32. Ethoxy M Ethoxy Methyl CN H
A5, oCE, T IH Efhoxy Nisthy] CN H
A-34, H H OCH,F Methy! CN H
A-35. H H OCHF | Methyl CN H
A36. H & OCF, Methyi CN H
AAT. H H OCH.CHE  Meihyl CN H
A-38. H H OCH,CHF, | Wisthyi CN H
A-39. H o= OCHCF, | Methyl CN H
AGD, A A C Miethyl EN A
A H CN Methy! CN H
A-42. H Methoxy H Methyt CN H
A43. H = H Ethyl CN H
A-44, Methoxy 1H H Ethyl (CN TH
A4S, Ethoxy | H H Ethyl CN H
A-46. OCE, | H H Ethyl CN H
A47. H H Methoxy | Ethyl CN H
A48, Methoxy | H Methoxy Ethyl CN ' H
A-49. Ethoxy f H Methoxy Ethyl CN H

RS, OCF,  |H Methoxy Etryi &N H
A5 H I Ethoxy Ethyl CN H
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Example No. | R’ R? R® R Y R?
A-B2. Methoxy |H Ethoxy Ethyl CN H
A-53. Ethoxy IH Ethoxy Ethyl L CN H
AEA OCF, H Ethoxy Ethy! TN H
A-55. H H OCH.F Ethy! CN H
A-56. H H | OCHF; Ethyl CN H
A-57. H H OCF; 1 Ethyl CN H
A-B8. H H OCH,CH,F | Ethyl CN H
A-58. ! H OCH,CHF, 1Ethy! CN H
A-60. H H TOCH,CE, | Ethyl c H
A-61. H H Cl | Ethyl CN H
A-62. H H CN Ethyl CN H
A-B3. H Methoxy H Ethyl CN H
A-54. H H H n-Fropyl CN H
A-B5. Methoxy |H H n-Fropy! ON H
A-BE, Ethoxy i H 4 n-Propyl CN H
A-GT . OCF, H n-Fropyl CN H
A-B8. H H Mathoxy n-Propyl CN H
A-GS. Methoxy | H | Methoxy | n-Propyl CN H
A-T0. | Ethoxy |H Methoxy n-Propyt CN H
A-T1. 10OCF; H Methoxy n-Propyl CN H
A-72, H b Eihoxy n-Propyl CN H
A-73. Methoxy | H Ethoxy n-Fropyl CN H
A-74, Ethoxy |H Ethoxy n-Rropyi [CN H
AT5. OCE.  H Ethoxy -Propyl CN T
A-T8. ' H OCH,F n-Propyl CN H
A-T7. H H : OCHF, n-Propyl CN H
A-78. H 1 QOCF; 'n-Propyi CN H
A79. H ¥ GCH,CHLE n-Propyl N H
A-80, H H OCH,CHF, § n-Propyl CN H
A-81. H H OCH,CF, n-Propy! CN H
A-B2. & H Cl n-Propyl CN H
A-83, H H N n-Propy! CN H
A-84, H Methoxy H n-Propyl - CN H
NGRS H H ‘ isopropy! ON H
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Example No. |R’ R’ R’ R R’ R?
A-86. Methoxy | H H Isopropyl CN H
A-87. Ethoxy |H H iscpropyt CN H
A-88. OCF, H H Isopropyl CN H
A-85. H TH Methoxy lsopropyl CN H
A-20. Methaoxy (H Methoxy " lsopropyl L CN H
AT Ethoxy  H Methony  [isopropy] N H
Ao OCF, IH Methoxy Isopropyl TN H
A-83. H H Ethoxy tsopropyl CN H
A-O4. Methoxy | H Ethoxy tsopropyl CN H
A-95. Ethoxy |H Ethoxy tsopropy | CN H
A-G6. OCF; H Ethoxy Isopropyl CN H
A-97, H | OCHF tsopropyl CN H
A-G8. H H OCHF, lsopropyl CN H
A-99, PH H GCF; isopropyl CN H
A-100. H | H OCH,CH.F | lsopropyl {CN H
AT IH H OCH,CHE, [Tsopropyi CN H
A-102. H H OCHRCF, tsopropyi CN H
A-103. | H H Cl Isopropyl CN | H
R04 W H CN fsopropyl GN H
A~105. ! Methoxy H Isapropyl CN 4

~ A-106. H H H H I H

[ A107.  |Methoxy | H H H K H
A-108. Ethoxy IH H H | H
A-108. {OCF, H & H | | H
A-110. H H Methoxy H ! H
A1t Methoxy | H Methoxy H i H
A-112. Ethoxy H Methoxy H I H
A113.  |OCF; H Metroxy |t z H
A-114. H H Ethoxy H | H
A-115. Methoxy iH Ethoxy H | H
A-1186. Ethoxy |H Ethoxy H ; TH
A-117. OCF, H Ethoxy H ! H
A-118. H+ # OCHF H ] H
A-119. H H OCHF, +H | H
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Example No. |R' R? R R* § R’ R®
A-120. H H OCF; H ; I H
A121 H H OCH,CH.F 1 H :i H
A-122. i H OCH,CHF, | H I H
A-123. H H OCH,CF, o i !
A-124. H H Ch H f H
A-125, H i CN H [ H

~ A126. |H Methoxy | H H | H
A-127. H ! TH Methyi E H
A-128. Methoxy | H H Methyl ! H
A-129. Ethoxy 1H H i Methyl | H
A-130. OCF, H b FMethyl i TH
A-137. H H Methoxy Methyl H H
A-132. Methoxy H Methoxy Meathyl | ! H
A133. |Ethoxy | H Methoxy Methyl | H
A-134. OCFy H Methoxy Methyt I .
A-135. H H Ethoxy Methyi i
A-136. Methoxy | H | Ethoxy - Methy! |
A-137. {Ethoxy |H Ethoxy Methyi [ j
A-138. OCF; H Ethoxy Mathy! | H
A-139. H = OCHF Methy! l -
A-140. H H CCHF, Methyl i H
A-141. H H OCF, Methyl | H
A-142. H H OCH,CH,F | Methyl ! H
A-143, H H OCH,CHF, | Methyl ! H
A-144. H H QCH,CF, Methyl | H
A48 TH H Ci Methyl E‘ H
Ad46. H H CN Wethyl i H
A-14T7. H Methoxy H Methyl l H
A148. |H H Eihyi | H
A-149. Methoxy |+ =thyl I H
A-150. Ethoxy | H Ethyi x H
A-151, OCF, H H Ethyi % [ ’H
A-152. H H | Methoxy Ethy! l |H
A-153. | Methoxy | H Methoxy Ethyl | ‘ H
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Exampie No. | R’ R R =4

A-154. Zthoxy |H Methoxy {

A-155. OCF, H Methoxy [ H
A-158, H H Ethoxy l !
A-157. Methoxy H Ethoxy E H
A-158. Ethoxy | H | Ethoy | H
A-159 QCF; H ’ Ethoxy [ H
As0. |H Ho OCHF z i
A-161, H H OCHF, | H
A-16GZ. M H OCF, I H
A-163. H H QCH,CH,F H H
A4 H H GCH,CHE, i H
A-185.  TH H OCH,CFs ! H
A-160. | H i H Cl ! H
AT87.H H SN I A
A-168. H Methoxy H ! H
A-169. H H H | H
A-170. Methoxy | H H I H
A-171. FEthoxy H H ! H
Ad72. (OCFs | H i H
A-1T73. HH H bethoxy | 5!
A-174, Methoxy |H Methoxy | H
A-175. Ethoxy |H Methoxy | |H
W78 0GR, H Nisthoxy | H
AATT. H H Ethoxy | H
A-178, Methoxy  H Ethoxy E H
A-179. Ethoxy | H Ethoxy ! H
A-180. GCF; H Ethoxy | H
A-1B1. TH H OCH,F ; H
A-182. H H QCHF, ! H
A-183. H i OCF; i H
A-184. ! H OCHCH,F ! H
A-185. IH H { OCH.CHF, | H
A-188. H H OCH.CF, I 'H
A-1E8T. H H H

Ci




Example No. R' R? R’ R R’ R?

T AEE. H H TCN n-Propyl z H
A-189. H Methoxy H n-Propyl ! H
A-190. H H H Isopropy! ! H
A-191. Methoxy i H H isopropy! I H
A-192. | Ethoxy |H H Tsopropyl 1 H

L A-193. OCF,; IH H Isopropy! i H
A-104, H H Methoxy isopropy! ] H
A-195. Methaxy [H Methaxy Isopropyl | H
A-196, Ethoxy |H Methoxy isopropyl [ H
A-197. OCF; H Methaxy i Isopropyl ! H
A-188. H H Ethoxy Isopropyi ! H
A-100, Methoxy | H Ethoxy isopropy! { H
A-200. Ethoxy M Ethoxy Isopropyl { H
A-201. OCF, H Ethoxy Isopropyl | H
A-202.  |H H TOCH,F isopropyi x H
A-203. H H OCHEF, lsopropyl {
A-204. H H OCk; isopropyl ; H
A-205. H H OCH.CH.F | Isopropy! 1 H
AZ06. |H H OCH,CHF, | Isopropy! ; H
A-207. H H OCH,CF; | isopropyi !  H
A208.  |H H i Isopropyl ; H
A-209. %H H CN Isopropyl ! H
A310.TH Methoxy  H lsopropyl ; A
A-211. H H H H Br {H
A-212. Methoxy 1 H H H Br H
A-213. Ethoxy |H H H Br H
A-214. OCFs 4 i H Br H
A-215, H H Methoxy H Br i
A1 TWethoxy | H Nethoxy | H Br i
A217. | Ethoxy |H TMethoxy  |H Br H
A18. [OCE, TH Methoxy M TBr H
A-218. H H Ethoxy H Br H
A-220, | Methoxy FH Ethoxy H Br H
A-221. Ethoxy IH Eihoxy H Br H
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Example No. |R R R® R* R R
A-222. QCF; H Ethoxy H Br H
A-223. H H OCH,F H Br H
A-224. H H OCHF, H Br H
A-225  TH H OCF; H Br H
A-228 H H OCH,CH.F  |H Br H
A-227 H H OCH,CHF, H Br H
A-228, H H OCH,CF:  |H Br H
A-229.  |H H o Cl H Br H
A-230. H H CN H Br H
A-231, H Methoxy H H Br
A-232 H H H Methy! Br
A-233, Methoxy | H H Methyl Br H
A-234. Ethoxy o= H {Methyl Br H
A-235, OCF; |H H Methyl Br H
A-236. H H Methoxy WMethyi Br H
A-237, Methoxy |H fethaxy Methyl Br
A-238 Ethoxy |H Methoxy Methy! Br H
A-238. OCF, e Methoxy Methyl Br H
Ae240. H H Ethoxy Methyi Br H
A-241. Methoxy 1H Ethoxy Methyl Br H
A-242. |Etnoxy |H Ethoxy Methyl Br H
A-243. |OCF; |H Ethoxy Methyl Br H
A-244. H OCH,F Methyl Br H
A-245. H H OCHF, Methyl Br H
A-246. H H OCF, pethyl Br H
A-247. IH H OCH,CHAF | Methyl IBr
A-248. H H OCH,CHF, | Mathyl Br
A4S H H OCH,CF, Methyl Tar H
A-250. H H Ci Methyi Br H
A-251. H CN Methyi Br H
A-252. H Methoxy H Methy! Br H
A-253. H H Ethyl Br H
A-254, Methoxy |H H Ethyl Br H
AZB5 |Ethoxy  1H H Ethyl Br H
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Example No. |R’ R” R® R? =Y R®
A-256. OCF; H H Ethyl Br H
A-257. H H Methoxy Ethyl Br H
A-258.  Methoxy | H Methoxy Ethyl Br M
A-259. Ethoxy iH Methoxy Ethyl Br H
A-280. OCF; H Methoxy Ethyl Br H
A-261. H H Ethoxy Ethyl Br H
A-262. Methoxy [H Efhoxy Ethyl Br H
A-263. Etnoxy iH Ethoxy ity Br H
A-264. OCF; H Ethoxy Ethyl Br H |
A-285, H H QCH,F Ethy! Br H
A-266. H H QCHF, Ethyl Br H
Ao67. R H OCFs Eifyl Br H
A-268. H H QCH,CH,F | Ethy! Br H
A260.  |H H OCH,CHF, | Ethyl Br H
A-270. H H OCH:CF, Ethyt Br i H
A-271. H H | Cl Ethyl Br M
A272, H H CN Ethyl Br H
A-273. H Methoxy H Ethy! Br H
A-274. P H + ri-Fropyl Br H
A-275. Methoxy | H H n-Propyl Br H
A-275. Ethoxy | H H n-Propyt Br H
A-27T7. OCF; H n-Propyl Br H
A-278. H H - ethoxy n-Propyi Br H
A-279. Methoxy |H Methoxy n-Propyt Br H
A-280. Ethoxy i Methoxy n-FPropyl Br H
A-281. OCF, H Methoxy n-Propyl Br H
A-282. H I Ethoxy n-Prooyl Br H
A-283. Methoxy | H Ethoxy n-Propyl Br H J
A-284. Ethoxy |H Ethoxy n-Propyl Br H {
AS85  |OCFs  IH “Eioxy wPropyl Br o

T A-286. H OCH.F n-Propyl Br H
A-287. H H OCHF; n-FPropyl Br iH
A-288. H H OCF; n-Propyl Br H |
A-289. H k4 QOCHLCH.F | n-Propyl Br %H .
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Example No. |R R* R R* R’ R
A-200. H H OCH,CHF, | n-Propyl Br H
A-291. H H OCH,CF» n-Propyl Br L H
A-292. H H Cl n-Fropyi Br iH
A-293. H H CN n-Fropyl Br H
A-204, H Methoxy H n-FPropyt Br H
A-295. H H t Isopropyl Br H
A-296. Methoxy  H H B tsopropy! Br H
A-287. Ethoxy | H H {sopropyl Br
A-288. OCF, H H Isopropyl Br
A-299, H i Methoxy isopropyl Br H
A-300. Methoxy  H Methaxy Isopropyl Br H
A-301 Ethoxy |H Methoxy Isopropvl Br H
A-302. OCF, H Methoxy lsopropyt Br &
A-303. H H Ethoxy {scpropyl Br | H
A-304. Methoxy |H Ethoxy Isopropy! Br H
A-305. |Ethoxy |H Ethoxy | isopropyl Br H
A-306. OCF, H Ethoxy fsopropy! Br H
A307. H H OCHIF Isopropyl Br H
A308.  H H OCHE, isopropy! Br H
A-309, H H GCF, Isopropyl Br H
7310, TH H GCH,CH.E  Tisopropy! Br H
A3, H H OCH,CHF; | Iscpropyl Br H
A-312. H H OCH,CF, Isopropy! Br H
A-313. F 8 Cl Hisopropy! Br H
A-314. H H CHN {sopropyl Br H
A-315. H Methoxy H tsopropyl | Br H
A-316. H H H Cl H
A-317. Methoxy |H H H Cl H
A-318. Ethoxy |H H + C A
A-319. |OCE, H H H ci H
A-320. H H Methoxy H Cl H

O A-321. Methoxy |H Methoxy H Ci H
A3, |Ethoxy |H NMethoxy  H ci H
A-323. OCF; H Methoxy H Ci H
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Example No. |R’ R R* R* R’ R
A-324. H H Ethoxy H Ci H
A-325. Methoxy {H Ethoxy H Cl H
A-326. Ethoxy |H Ethoxy H Cl H
A-327. QCF; H Ethoxy H Cl H
A-328. H H QCHF H Cl H
A320. H H OCHF, H Ci H
A-330. H H OCF; H G H
A-331. H H OCH,CH,F  |H Ci H
A-332. H H OCH.CHF, [|H Ci H
A-333. H H OCH,CF, H é C H |
A-334. H H Cl H Ci H
A-335. H H CN H Cl H
A-336. H Meathoxy H H Cl H
A-337. H H H- Methyl Ci H
A-338. Methoxy M H Methyi Cl H
A-338. Ethoxy | H B ; Methyi Cl H
A-340.  |OCF, IH i ety zl H
A-341. H H Methoxy Methyl i H
A-342,  Methoxy | H Methoxy Methyl Cl H
A-343. Ethoxy | H Methoxy Methyl Ci H
A-344, OCF; H Methoxy Methvi Cl H
A-345, H H Ethoxy Methy! Cl H
A-3486, Methoxy | M Ethaxy Methyl Ci H
A-347. Ethoxy | H Ethoxy Methyl Cl H
A-348, CCF; H Ethoxy Methyi Cl H
A-349. + H QCHF Methyl Cl H ;
A350. TH i OCHF, Methyl Cl TR
A-351. H H OCF; Methy! Ci H
A-352. H H OCH.CH,F | Methyl Cl H
A5 TH i OCH.CHF, | Methyl Ci i
A-354. H H OCH.CF, Methy! e H
A-~355. H H Cl Methyl Cl H
A-3D6, H H CN Methyl Cl H
A-357. H Methoxy H Methyl Cli H
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Example No. R’ R? R R* R’ R
A-358, H H H Ethyl Cl H
A-359. | Methoxy |H H Ethyl Cl H
A-360. Ethoxy |H H Ethyl Cl H
A-361. OCF; H I H Etfyl Cl H
A-362. H H | Methaxy Ethyl Cl H
A-363. Methoxy 1 H Methoxy Ethvl C H
A-384. Ethoxy |H Methoxy Ethyl Cl H
A385. |OCF.  |H Methoxy Ethyl Cl H
A-366. H H Ethoxy Ethyl Cl H
A-3B7. Methoxy |H Ethoxy Ethyi Cl H
A-368, Eithoxy | H Ethoxy Ethyl Cl H
A-368. OCF; ' H Ethoxy Ethyl Cl H
A-370. - H 8 OCHF Ethyl Cl H
A-3T1. H H OCHF, Ethyl Cl H
A-372. H H OCF, Ethyi Cl H
A-373. H H OCH,CH.F | Ethyl Cl H
A-374, HoH OCH.CHF, | Ethyl Cl H
A-375. H H OCH,CF, | Ethy! Cl H
A376. H H & "Ethy! &l i
A-377. H CN Ethyl . Cl H
A-378. H Methoxy H Ethyl Ci H
A-379. H H H n-Propyl C H
A-380. Methoxy |H H n-Propyl P H
A-381. Ethoxy |H H n-Propyl Ci g
A-382. DCF, H H n-Propyl Ci H
A-383. H H Methoxy n-Fropyl Ci H
A-384. Methoxy | M Methoxy n-Propyt (Cl H
A-3B5. Ethoxy Meathoxy n-Propyi ! Cl H
A-386. OCF, H Methoxy n-Propyt Cl H
A-387. H H Ethoxy n-Fropyi Ci H
A-388, Methoxy | H Ethoxy i n-Propyt 1 Cl 8]
£-389. Ethoxy [|H Ethoxy n-Propyt Ci H
A-380. CCF; H Ethoxy n-Propyt Ci H
A8TTTH H OCHF n-Propyi Ci H
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'Example No. R R’ R* R R R’
| A-382. H H OCHF, n-Propyl | Cl H
A-383. H H CCFs n-Propy! Cl H
A-394. | H H OCHCHF | n-Propyi Cl H
A-395. H H OCHCHF, | n-Propyi Cl H
A-396. H H OCH,CF; n-Propyl Cl H
A397H i ci n-Propyl &l H
A-398. H H | CN n-Propyl Ci H
A385. H Methoxy | H n-Propyl Cl H
A-400. i H H isopropyl Cl H
 A-407. Methoxy | H H isopropyl Ci H
A-402. Eihoxy | H H isoprooyl Cl H
A-403, OCFs 'H Ho lsopropyt i H
A-404. tH H Methoxy isopropyl Cl !
A-405. Methoxy | H Methoxy Isapropyl Ci H
A-406. Ethoxy | H Methoxy isopropyl Cl H
A-407. OCF, H fethoxy Isopropyl Cl H
A-408, H H Ethoxy tsopropyl Cl H
A-409, Methoxy |H ?Ethoxy Isopropyl Cl H
A-410. Ethoxy |H Ethoxy isopropy! Cl !
A-411, OCFs i Ethoxy Isopropyl Ct H
A-412. H H [ OCH,F isopropyl Cl H
A-413. H H OCHF; lsopropyl Cl H
A-414. H H OCF; Isopropyl G H
A-415, H H OCH.CH:F  iscpropyl Cl H
A-416. H H OCHLCHF,  liscpropyl Cl H
A-417. H H OCH.CF3 Isopropyl Cl TH
A-418. H H : Cl lsopropyl Cl H
A-418. H H CN Isopropy! Ci H
A-420. H fethoxy H Isopropyl Cl H
A-421, H H M B4 F H
A-422. | Methoxy H H H F H
A-423, Ethoxy H H H F H
A-424. OCF, H H H F H
A-425. H H Methoxy [ 1+ F H
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Example No. |R’ R? R® R* R’ R
A-426. | Methoxy | H Methoxy H F H
A-427. Ethoxy |H Methoxy H F H
A-428. OCF; |H Methoxy H F H

C A-429, H H Ethoxy H F H
A-430. Methoxy ' H Ethoxy H F H
A-431. Ethoxy | H Ethoxy H F H
A-432. OCF; |H Ethoxy H F H
A-433. H OCH.F TH F H
A-434. ' H H OCHF, H F H
Aeass T TH ™ GCF, H F H
A-436. H H OCH,CH:F | H F H
A-437 H H OCH,CHF, |H F H
A-438, H H OCH,CF, H F H
A-439. H H Cl H F H
A-440, H CN H F H
A-441. H Mathoxy H F H
Adiz H H = Methyl F H
A-443, Methoxy | H H Methy! F H
A-444. Ethoxy | H H Methy! F H
A-445 [OCF; H H Methy! F H
A-446. |H H Methoxy Methy! F H
A-447. Methoxy | H Methoxy Methyl F H N
A-448. Ethoxy | H Methoxy Methy] F H
A-449. OCF, |H Methoxy Methyl F H
A-450. H H Ethoxy Methyl F M
A-451. Methoxy |H Ethoxy Methyl F H
A-452. Ethoxy |H Ethoxy Mathyl F H
A-453. OCF, H Ethoxy Methyl F H
A-454] H H OCH,F Methyi F H
A-455. H H OCHF, Methyl F H
A-A5B, H H OCF; | Methyl F H o
A-457. H H OCH,CH,F | Mathy F H
A-458, H H OCH,CHF, |Methyl F H
A-450, H H OCH,CF5 Methyl F H




Example No. |R’ R R R* R’ R®
A-480. H i H Cl Mathyl F H
A-461.  H H CN Methy! F H
A-462. H Methoxy H Methyi F H
A-463. H H H Ethy! F H
A-464, Methoxy [ H Ethyl F H
A-4B5, Ethoxy |H H Ethyl F H
A-488, OCF, H H Ethyl F H
A-4B7. H H Methoxy Ethyl F H
A-488, Methoxy |H Methaxy Ethyl F H
A-489. Ethoxy |H Methoxy Ethyl F H
A-470. OCF; H Methoxy Ethyl - H
A-471. H H Ethaoxy Ethvl F H
A-472. Methoxy | H Ethoxy Ethyl F H
A-473. Ethoxy | ™ Ethoxy Ethyi F H
A-474, OCF; H Ethoxy Ethyl F H
A-475. H H QCH,F Ethyi F H
A-478, H H CCHF, Ethyi F H
A4TT. H H OCF, Ethyl F H
A-478. H M OCHCHyF 1 Ethvi F H
A-479. H H CCH,CHF, | Ethyl F H

"""""" A-480.  |H P OCH,CF; | Ethyl F H
A-481, H H Ci Ethyt F H
A-482, H H CN Ethyl F H
A-483. H Methoxy H Ethyl F H
Aagh T TH H nPropyl F H
A-485, Methoxy {H H n-Propyl F H
A-486.  |Ethoxy H H n-Propyl F H
A-487. OCF; H | n-Fropyl F H
A-488. H H Methoxy n-Fropyl F H
A-489. Methoxy EH Methoxy n-Propyl F H
A-450. Ethoxy | H Methoxy n-Propyl Fo H
A-481. OCF; H Methoxy n-Propyl F H
A-492. P H ! Ethoxy n-Fropyl F H
A-483, Methoxy | H Ethoxy n-Propyl F H
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Example No. | R’ R? R® R* R’ R?
A-404, Ethoxy |H | Ethoxy n-Propyt F H
A-495. OCF; H Ethoxy | n-Propyl F H
A-4986, H I8 OCHF n-Propyt F H
A-497, H H OCHF, n-Propyl F H
A-498. H & OCF; n-Propyl | F H
A-499. H H QCHCH.F n-Propyl F H ;
A-500. H H OCH,CHF, |n-Propyl F H }
A-501. H H OCH,CF; n-Propyl F H
ABO2. |H ¥ Ci r-Propyl F H
A-BO3. H i H CN n-Propyl F H
A-504. H Methoxy H n-Propyl F H
A-505.  |H H H Isopropyl F Ho
A-508. Methoxy {H H isopropyl F H
A-507, Ethoxy [|H H Isopropyl F H
A-508. OCF; ! H Isopropyl F H
A-509. ’ H H | Methoxy fsopropyl F o
A-510. 5 Methoxy [H Methoxy tsopropyl LF H
A-511. Ethoxy 'H Methoxy isopropy! F | H
A-512. OCF, |H Methoxy {sopropyl F H
A-513. H H Ethoxy iisoprepyi F H
A-514, Methoxy | H Ethoxy tsopropyl F H
A-515. cthoxy 1 H Ethoxy Isopropyl F I+
A-516. OCF; H Ethoxy tIsopropyl E H
A-B1Y. H H OCH.F Isopropyt P~ H
A-518. H H OCHF; Isopropyl F H
A-51G. H H QCF; |sopropyl F H
A-B20. H i OCH,CH,F | isopropy! F H
A-521. H H OCH.CHF, | Isopropyl F | H
A-522. H H OCH,CF; Isopropyl F H
A-DZ3, H H Ci Isopropy! F H
A-524. H H CN lsopropy! F H
A-525, H i Methoxy H Isopropy! F H
A-526. H H H H CN =
A-527. Methoxy M H H CN F
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Example No. R’ R* R* rR* R RE
A-528. Ethoxy |H H H CN F
A-529. OCF, [H H H CN F
A-530. | H H Metroxy H N F
AB31.  Methoxy |H Methoxy | H £N F
A-532. Ethoxy |H Methoxy H CN F
A-533, OCF, H Methoxy H CN F
A-534. H H Ethoxy H CN F
A-535. Methoxy | H Ethoxy H CN F
A-536.  Ethoxy | H Ethoxy H CN F
A-537. OCF, H Ethoxy H CN F
A-538. H H OCH,F H CN F
A-539. H H OCHF, [H CN F
A-540. H H OCF, H CN F
A-541, H H OCH,CH,F |H CN F
A542. H OCH,CHF, | H CN F
A543, H H OCH,CF; H CN F
A-544 H H Ci H CN 'F
A-545, H H CN H CN F
A-546. H Methoxy H i Ch F
A-547. H H Methyl CN F
AeD48. Methoxy |H H Methyl CN F
A-540. Ethoxy  |H H Methyl CN F
A-550. OCF, iH H Methyl CN F
A-551. H H Methoxy Mathyl CN F
A-552. Methoxy {H Meathoxy hMethy! CN F
A-553. Ethoxy (H Methoxy Methyl CN F
A-554 OCF; H Methoxy hMethyl CN E
AEEETTH E Ethoxy ey CN E
A-556. Methoxy |H Ethoxy Methyl (ON F
A-557. Ethoxy |H Ethoxy Methy CN =
AB58. OCF. | H Ethoxy Wisthy] N £
A-559 H H OCH,F Methy! CN F

 A-5E0. H OCHF, Methy! CN F
A-561. |H OCF, Methyi CN F
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Example No. | R’ R* R® R* R RE
A-562. H H OCH,CH,F | Methyl CN F
A-563. H H OCH,CHF, | Methyl CN F
A-564. = H OCH,CF; Methyl CN F
A-565. H H Cl Methyl 'CN E
ABBE. | H E CN Methyl CN B
A-BET, | H Methoxy H Methy! CN ¥
A-568. H H H Ethyl CN F
A-568. Methoxy H H Ethy! CN F

 A-570. Ethoxy |H H Ethy! CN F
A-571, OCF; |H Ethyi CN F
A-5T2. H H Methoxy Ethyl ON F
A-573. |Methoxy |H Methoxy Eihyl ' CN F
AB7d Ehoxy H Miethoxy Ethy] CN F
A-575, OCFy  H Methoxy Ethyl CN F
A-576. H H Ethoxy  Ethyl CN F

T AB77. | Methoxy | H Ethoxy Etryl TN F
A-578. Ethoxy  [H Ethoxy Ethyt ON F
A-579. OCF, Ethoxy Ethyi cN F
A-580. H H OCH,F Ethyl CN F
A-EB1] H OCHF, Ethyl CN F
A-5B2. H OCF, Ethyl CN F
A-583. H OCH,CHF | Ethyl CN F
A-5B4. H H OCH,CHF; | Ethy CN F
A-585. ' H H OCH,CF, Ethyl CN F
A-586. H H Ci Ethy! CN F
A-BBT. H H CN Ethyl CN F

T A588. H Methoxy H Ethyl CN F
A-589. M i H n-Prapyi CN F
A-580. Methoxy | H H n-Fropyl CN F
AEST TEthowy TH H nPropy] CN F
A-5G2. OCF, H n-Propyl CN 'F
A-593 H H Methoxy n-Propyl CN F
A-504 Methoxy 1H Methoxy n-Fropyl CN F
A-585 Ethoxy | H Methoxy n-Propyl CN F
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Example No. |R’ R* R* Rt R’ R®
A-596. QCFs H Methaxy n-Propyl CN F
A-597. H H Ethoxy n-Fropyl CN F
A-598. Methoxy | Eihoxy n-Propyl CN =
A-589, Ethoxy IH Ethoxy n-Propyl CN F
A-B00. ‘ OCF, H Ethoxy n-Fropyl CN F
A-601. H H OCH,F A-Propy! CN F
A-602. H H QCHF, n-Fropyl CN F
A-803. H H OCF, n-Propyl CN F
AB04  |H H OCH,CH.F | n-Propyl CN F
A-B05. H H CCHLCHF2 | n-Propy! CN F
A-606. H H OCH,CF, n-Propyl CN F
A-607. H H Ci n-Propyl CN F
A-B08. H H CN n-Propyl CN F
AB0S.  IH Methoxy | H n-Propyl cN F
A-610. H H H Isopropyl CN F
AB1T. Methoxy | H H lsopropyl . CN F
A-G12. Ethoxy  H H isopropyi CN F
A-613. OCF; H H tsopropyl CN F
A-G14, H H Methoxy | Isopropyl CN F
A-G15. Methoxy | H Methoxy Isopropy! CN F
A-B186. Ethoxy |H Methoxy isopropyl CN F
A-617. QCF; H Methoxy lsopropyl CN F
A-618. H H Ethoxy Isopropyl CN F
A-619. Methoxy | H Ethoxy [sapropyt CN F
A-620. LEthoxy  1H Ethoxy Isopropyi CN =
A-B21. OCF; H Ethoxy Isopropy! CN F
A-B22, H H OCH,F Isopropyl CN F
A-B23. H ! OCHF, lsopropyl CN F
A-B24, H H OCF, Isopropyl CN F
A-B25. H ‘H OCH,CH.F | Isopropyl CN F
A626. | H H GCH,CHE, TTsopropyl oN F
A-B2T. H H OCH,CF, izopropyl CN F
A-628. H H Gl [sopropy! CN F
AB25.  |H H eN lsopropyl CN F
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Example No. |R' R? R® R* R’ R*
A-630. H Methoxy  H isopropy! CHN F
A-B31. H H H H Cl F
A-B32. Methoxy | H H H Ci F
A-B33. Ethoxy | H H H Ci F
A-634. OCF, IH H H Cl F
A-835. H H Methoxy H Cl F
A-8386, Methoxy { H Methoxy H Ci F
AB37. Ethoxy | H Methoxy  |H Ci F
AB38.  OCF, |H Methoxy H Cl F
peas T H Ethoxy H |Ci F
A-640. Methoxy |H Ethoxy H Cl F
A-641. Ethoxy M Ethoxy H Cl 'F

TA842. |OCF, I H Ethoxy H Cl F
A-B43. H H OCHF H Cl E
A-644, H H OCHF, H Ci F
A-B45. H H OCF; H Ci F
A-646. H H OCH,CH.F H Cl F
A-B47. H H OCH,CHF, |H Cl F
A-648. H OCH.CF, H c F
A-54G, H H Cl H Cl F
A-B50. H H CN H Cl F
A-651. H Methoxy H H Ci F
A-B52. H H H Methy! Cl F
A653. | Methoxy |H H Methy! ci F
A-B54. Ethoxy |H H Methy! Cl F
A-G55. OCF, |H H Methyl Ci F
A-656. H H Methoxy Methy! | Cl F
A-B57. Methoxy | H Methoxy Methy! i F
A-658. Ethoxy |H Methoxy Methyl Cl F
A-659. OCF, H Methoxy Methyl Cl F
Ass6TH = Ethoxy Mathyl < F
A-661. Methoxy |H Ethoxy Methyl Cl F
A-B6G2. (Ethoxy 1H Ethoxy | Methy! Ci F
A-663, OCF;  |H Ethoxy Methyl Cl F
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'Example No. R Rr? R’ R* R’ Rr®
A-664.  IH H OCH,F Methyl Cl F
A-665. |H H OCHF, Methyl Cl F
A-686. |H H OCF, Methyl Cl F
A-BBT. Ho H OCH.CH.F | Methyl Cl F
A-6688. |H H OCH,CHF, | Methyl Ci F
A-669. | H H OCH,CF, | Methyl Ci F
A-670. H H Cl Methy! Cl F
AGTT. |H H o Methy! Cl F
AB72. M Methoxy | H Methy Ci F Jﬁ
A-673. i H Ethyl Ci P
A-874. Methoxy ' H H Ethyl Ci F
A675.  [Ethoxy |H H | Ethyl Cl F
a676. TOCETH FH Ethyl Cl F
A-B77. H H Methoxy Ethyyl Cl F
A-B7E. Methoxy |H Methoxy Ethyl Cl F
A-B79. Ethoxy |H Methoxy Ethyl Cl F
A-B80. CCF, H Methoxy Ethy! Cl F
A-B81. H H Ethoxy Ethy! Ci F
A-B82. Methoxy | H Ethoxy Ethyl Ci Fo
A-B83. Ethoxy iH Ethoxy Ethy o F
A-684. OCF; | H Ethoxy Ethyi Ci F
A-685. H H OCH.,F Ethy! o F
A-686. H H OCHF, Ethyl Ci F
A-68T. H H OCF, Ethyl Cl F
A-688. I H H CCH,CH.F | Ethyl Cl F
A-689. H H OCH,CHF, | Ethy! Cl F
A-690. H H OCH,CF, Ethyl i F
A-691. H H cl Ethyl Ci F
A-692. H H CN Ethy! Ci F
AB83.TH Melhoxy | H Ethy] c G
A-G94, H H n-Propyl Ci F-
AB95. Methoxy |H = “n-Propyl ci T
A6G6.  Ethowy |H H T Propyl ci F
A-B97. OCF, H H n-Prepyl Ci F
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Example No. | R’ R? R’ R = R*
A-698. H H fiethoxy n-Fropyl Cl F
A-638. Methoxy |H Methoxy n-Propyl Cl F
A-7C0. Ethoxy iH Methaxry n-Fropyl Ci T
A-TOT. OCF; H Methoxy n-Propyl Ci F
A-702. H H Ethoxy n-Propyl Cl F
A-T03. Methoxy | H Ethoxy n-Fropyl Cl F
A-T04. Fthoxy |H Ethoxy n-Propyl Ci F
A-TCE. OCF; H Ethoxy n-Propyl Cl F
A-TOB. H H OCH,F n-Fropyl Ci F
A-TOT. H H QCHF, n-Propyl Cl F
A-708. H H OCF; n-Fropyi Ci F
A-708. H H OCH,CHLF 'z n-Propyl Ci F
AT10 H H OCH.CHE, | n-Propyi o F
AT, H H OCH.CF, n-Propyl Cl F
A-T12. H H Ci n-Propyl Cl F
A-T13. H ( CN n-Propyl | C F
A-T14. # Methoxy H n-Propyl Cl F
A-T15. H H tsopropyl Cl F
A-716, Methoxy {H H lsopropyt Cl F

L ATIT Ethoxy |H H Isopropy! Cl F
—A7is. T TGCE, T H H gisopropyi Cl E
A-719. H H Methoxy isopropyl Cl F
A-T20. Methoxy 1H Methoxy isepropy! Cl F
A-T21. Ethoxy |H Methoxy tisopropyl Cl F
A-T22, OCFy H Methoxy Iscpropyt Cl F
 A-723. H H Ethoxy Isopropy! cl F
A-T24, Methoxy 1 H Ethoxy Isopropyt cl F
A-T25. Ethoxy IH Ethoxy Isopropyl ! Cl F
A726.  |OCE.  |A Ethoxy isopropyl |G F
A-727. H H OCH,F Isopropyl Cl F
A-T28. H H OCHF, isopropyl HC F
A-T29, H I OCi; isopropy! Cl F
A-T30. i H H OCH,CH.F  Hsopropyl Cl F
A-731. H 1 H OCH,CHF, é isopropy! Cl F




55

Example No. |R' R R’ R R’ R
A-T32. H H OCH,CF,4 lsopropyt Ci F
A733 [H H | C lsopropyl Cl F
A-734. H H 1 CN Isopropyt Cl F
A-T35, H Methoxy H Isopropyl <l F
A-T36. H H H H F F

~ ATT37. [ Methoxy |H H H F F
A-738, Ethoxy |H H H | F F
A-738. OCF, H H H F F
A-740. H H Methoxy H F F
A-741. Methoxy | H Methoxy H F F
AnT42 Ethoxy |H Methoxy H F F
A-743. OCF, 4 fethoxy H ‘F F
A-744, H H Ethoxy H F E
A-T4E, Methoxy | H Ethoxy H F F
A-746.  |Ethoxy | H Ethoxy H F F
A-T4T, 5 OCF,4 H Ethoxy H F F
A-T48. | H H OCH.F H F F
A-748, H i OCHF, H F 3
A-750, H H OCF; 4 F F
A-751. H H OCHCH,F T H F E
A-TH2. H H OCH,CHF, ' H F F
A753.  |H H OCH,CF,  H F F
A-754,  iH H Cl H F F
A-T5S, iH F CN H F -
A-T56. H Methoxy H H F F
A-757.  H H H Methyl F F
A-T38. Methoxy | H H Methyl = E

C A-759. Ethoxy |H H Methyl F F
A-760, OCF, H H Meihyl F F
A781. H H Methoxy | Methvl E F
- A-7B2. Methoxy | H Methoxy Methyl F F
A-783. Ethoxy 1H Methoxy Methyi - 1 F
A764.  |OCFs  (H Methoxy | Methyl F F
A-TEE, H H | Ethoxy Methyl F ‘ F
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Example No. 1R’ R R J R R’ R
A-T6E. Methoxy | H Ethoxy | Methyl F F
A-TGT. Ethoxy |H Ethoxy ‘Methvl F F
A-768.  OCF, |H Ethoxy Methyl F F
A769. |H A OCHF Methy! F F
A770. A H OCHF, Mathyl F F
A771. |H H OCF, Methy = F
ATT2. H H OCH,CH,F | Methyl F F
A-773. [H H CCH,CHF,  Methyl F F
A774.  |H H OCH,CFs Methyl e F
A-775.  [H H cl | Methy! F F
ATIE. H i TN Methyl F P
PN AT Methoxy | H Methyl F F
A-T78.  H IH H Ethyi 'F F
A-TT9. Methoxy ;H H Ethyi F F
A-780. Ethoxy | H 'H Ethyl F F
A-781.  OCF; |H H Ethy! F F
A-782. H H Methoxy Ethyl F F
A-783. | Methoxy |H Methoxy Ethyl F F
A-784. [Ethoxy |H Methoxy Ethy! F F
A-785. | GCF; H Methoxy Ethyl F F
A-788. H H Ethoxy Ethyl r F
A-787. Methoxy |H Ethoxy Ethyi F F
A-TB8. Ethoxy | H Ethoxy Ethyl F F
A789. |OCF, |H Ethoxy Etyl F F
A-790. |H H QCH,F Ethyl F F
A-791. TH H | OCHF, | Ethyl F F
A-792.  H H OCF, Ethyl F F
A-793.  [H H OCH,CH,F | Ethyl F F
A-784.  TH H OCH,CHF, |Ethyl F F
A-795.  |H H OCH,CF, | Ethyl F F
A-7968. | H H Cl Ethyl F F
A797. |H H CN Ethyl F F
A-738. H Meathoxy H Ethyi F F
A-798, H H | ' n-Propyl F F




Example No. [R’ R? R® IR R R
A-BQO. Methoxy | H H n-Propyl F F
A-BOT. Ethoxy | H H n-FPropyl F F
A-802. OCF, | H H n-Propy! F F
A-803. H H Mathoxy n-Fropyl F F
A-804. Methoxy | H Methoxy n-FPropyl F IF
A-B05. Ethoxy |H Methoxy n-Propyl F F
A-806. OCF;4 | Methoxy n-Propyl F F
A-807. H ‘ H Ethoxy n-Fropyl F F
A-808. Methoxy 'H Ethoxy n-Propyl F F
A-B0S, Ethoxy | H Ethaxy n-Fropyl F F
A-810. QCFy 4 Eihoxy n-Propyt F F
A-811. i H OCH.F n-Propy! F F
A-B12. H H OCHF, n-Propy! B F
AETETTH H OCE, n-Bropyl F F
A-314. H H OCH.CH.F i n-Propyl F F
A-815. H ! OCH,CHF, | n-Propvi F F
A-816. H H OCH,CF, n-Propyl F F
A817.  |H H Ci n-Propyl E F
A-818. H H CN n-FPropyl F F
A-B1G. ! Methoxy H n-FPropyl F F
A-820. FH H Isopropyl F F
A-821. Methoxy |H H Isopropyl F F
AE22 |Ethoxy | H H lisopropy! F F
A693  OCF. | H Isopropyl F F
A-824. H H Methoxy Isopropyl F LF
A-825. Methoxy | H Methoxy isopropy! | F F
A-G26. Ethoxy |H Methoxy Isopropyl F F
A-B27. CCF; H Methoxy isopropyl F F
A-828.  H H Ethoxy Isopropyt F F
A-B28. Methoxy 1 H Ethoxy Isopropyl = F
A-830. Ethoxy |H Ethoxy lsopropyl - F
A-831, OCFs |H “thoxy Isopropyt F F
A-832. tH H OCH.F isopropyl F F
AB33. [H ! OCHF, Isopropyl F E
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Example No. |R' R R R R’ RE
A-834, H H OCF, lsopropyl F F
A835  |H H OCH,CHE  Tisopropyl E F
A-838. H H CCH,CHF, | Isopropyl F F
A-837. H H OCH.CF, Isopropy! F 3
A-838, H H Cl [sopropyl F F
A-839. H CN Isopropyl F F
A-840, H Methoxy H Isapropyl F F
A-B41. H H H H F CI
A-842. [ Methoxy |H H H F Ct
A843. Ethoxy | H H ¥ F ci
A-844. OCF, |H H H F Cl
A-845. H H Methoxy H F Cl
A-8486, Methoxy |H  Methoxy H F Cl
A-847. Einoxy  |H | Methoxy H F Cl
A-848.  |OCFs [H Methoxy H F Cl
A-848. H H Ethoxy H F Cl
A-850. |Methoxy |H Ethoxy b E Cl
A-8571 Ethoxy i H Ethoxy | H F Cl
AB55 |OCF, TH Ethoxy A F Ci
A-B53. H H OCH,F H F Ci
A-854, H H QCHF, H F Cl
A-855. H H OCF, H F ' Cl
A-856. H H OCH.CH,F  [H F Cl
A-857. H H OCH,CHF, 1H F cl
A-858. H H OCH,CF, H F Cl
A-859. H H Cl F Cl
A-860. H T 'CN H F Cl
A-881. | H Methoxy | H H F Cl
A-862.  IH H = Methyl F Ci
A883. Methoxy |H H Metnyl F al
A-864. Ethoxy | H H Methyl F Cl
A-BB5, OCF; IH H Methyl F Cl
A-866. ! ! Methoxy Methwi F Cl
A-867. | Methoxy |H Methoxy Methyl F Cl
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Example No. | R’ R’ r® R* R R
A-BBS. Ethoxy |H Methoxy Methyl F Cl
A-869, GCF» H Methoxy Methy! F Ci
A-870, e H Ethoxy Methyl F Cl
A-871. Methoxy | H Ethoxy Methy! F Cl
A-872. Ethoxy |H Ethoxy Methyi F Cl
A-873. OCFy  |H Ethoxy Methyi F ' Ci
A-874. H H OCH,F Methy! F i
A-BT5. H H OCHF, | Methy] F Ci
A-BTS. H H OCFs Methyt F Ci
A-877. H H OCH,CH,F | Methy F Ci
A-878. H H OCH,CHF, | Mathyl F Cl
A-870. H H OCH,CF, Methyl F Cl
A-880. H H Cl Methyl F Cl
A-881. H H CN Methyl F Cl
Age2 H Methoxy | H Methyl F i
A-883. [H  H H Ethyl F Ci

T A-884. Methoxy | H H Ethyl F Cl
ABZ5 |Ethoxy | H A Ethyi F Ci
A-886. OCF, ' H H Ethyl F Cl
A-887. H H Methoxy Ethyl F Ci
A-888. Methoxy | H Methoxy Ethyl F Ci
A-889. Ethoxy H Methoxy Ethyl F Ci
A-830. OCF; H Methoxy Ethvl F Cl
A-891. H H Ethoxy Ethyl F Cl
A-892. Methoxy 'H Ethoxy Ethyl F Ci
A-803. Ethoxy iH Ethoxy Ethyl F (Cl
A-894. OCF, IH Ethoxy Ethyl F Cl
A8%5.H H OCH.E Ethyl F Ci
A895. H ] OCHE, Ethyl F ci
A-BYT. H H OCF, Ethyl F Cl
A-BO8. H H OCH,CHoF | Ethy] F Cl
A-89S. H H OCH.CHE, | Ethyl F Cl
A-800. H H OCH,CF, Ethy! F Cl
A-S01. H | H Cl Ethyi E Cl
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Example No. R’ R R* R* R R
A-902, H H CN | Ethyl F Cl
A-903.  |H Methoxy | H Ethy! F Cl
A-804, H H ' n-Propyl F Cl
A-005. | Methoxy | H H n-Propyt F Ci
A-G06. Ethoxy |H H n-Propyl F Cl

’; A-G0T. OCF, H H n-FPropyl F Ci
A-808. 4 H Methoxy n-Propyi F Cl
A-809. Methoxy iH Methoxy n-Propyl F Cl
A-810. jEthoxy  1H : Methoxy n-Propyl F Ci
A-911. QCF; H Methoxy ‘n-Propyl F Cl
A-G12. H H Ethoxy n-Fropy! F Cl

""""""" A-G13, Methoxy | H Ethoxy n-Propy! F Ci
A-914. Ethoxy | H Ethoxy n-Propy! F Cl
A-915. OCF; | H Ethoxy n-Propyl F Cl
A-916. H H OCHF n-Propyl F Cli
A-017. H H CCHF, n-Propyt F Cl
A-018, H H OCF, n-Fropyi F C
A-819. H H OCH,CH.F | n-Propyl F Cl
A-920. H - OCH,CHF, | n-Propyl F Cl
A-G21. H H OCH,CF, n-Propyl F Cl
A-BR2. H H Cl n-Propyl F Cl
A-923. H H CN n-Propyt F Ci
A-924. H Methoxy H n-Propyl F Cl
A-525. H H t isopropyl F Cl
A-826. Mathoxy |H H lsopropyt F Cl
A-B27. Ethoxy |H H Iscpropyl F Cl
Ao TOCE.  H H Isoprobyl F g
A-929, H H  Methoxy Isopropyl FM.' Cl
A-930. Methoxy |H | Methoxy isopropy! F C
A-G31. Ethoxy M Methoxy isopropyl F Cl
AG35. TOCF,  |H fethoxy Soptopy! E zi
A-833. H 'H | Ethoxy Isopropvt - | i
A-834, Methoxy | H Ethoxy lsopropyi F Cl
A-935. Ethoxy H Ethoxy Isopropyl F Ci
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Example No. IR’ R* R® R* R R®
A-936. - EOCFS H Ethoxy Isopropyl F Cl
A-937. H H OCH.F Isopropyl F Ci
A-838. H H CCHF, tsopropyi F Ci
A-930. H H OCF; isopropyl F Cl
A-040. H H OCHCH.F | Isopropyl F Cl
A-Q41. H H OCH,CHF,  |Isopropyl ‘F Cl
A-942, H ! OCH,CF, Isopropyl F Cl
A-943 H H Ci Isopropyl F <l
A-944, H H CN [sopropy! F Cl
A-845, ‘ H Methoxy H 1 Isopropyt F Cl

The compoeunds most preferred among the compounds L1 to 156 mentioned above

are those of the formula 1.1,

The compounds | of the invention have a center of chirafity in position 3 of the
2-oxindole ring. The compounds of the invention may therefore be in the formi of a
121 mixture of enantiomers (racemate) or of a nonracemic mixture of enantiomears in
which one of the two enantiomers, elther the enantiomer which rotates the plane of
vibration of linearly polarized light o the ieft (L.e. minus rotation) (hereinafter (-
enantiomer) or the enantiomer which rotates the plane of vibration of linearly
polarized light to the right (i.e. plus rotation} (hereinafter {+) enantiomer), is enriched,
or of substantially enantiopure compounds, that is to say of substantially enantiopure
{-) enantiomer or (+} enantiomer. Since the compounds of the invention in most
cases have a single center of asymmetry and no axis/plane of chirality, a
nonracemic mixture can also be defined in these cases as a mixture of enantiomers
in which either the R or the S enantiomer predominates. Substantially enanticpure
compounds can in these cases accordingly also be defined as substantially

enantiopure R enantiomer or substantially enantiopure S enantiomer.

“Substantially enantiopure compounds” means in the centext of the present
invention those compounds having an enantiomeric excess (ee; % ee = (R-S)/(R+S)
% 100 or (S-RY(S+R) x 100) of at least 80% ee, preferably at least 85% ee, more
preferably at least 50% ee, even more preferably at least 85% ee and in particular at
least 98% ee.
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in cne embodiment of the invention, the compounds of the invention are in the form
of substantially enantiopure compeunds. Particularly preferred compounds have an
enantiomeric excess of at leas! 85% ee, more preferably of at least 80% ee, even

more preferably of al least 85% ee and in particular of at least 88% ee.

The invention thus relates both to the pure enantiomers and (o mixtures thereof, e.q.
mixiures in which one enantiomer is present in enriched form, but also to the
racemates. The invention also relatas {0 the pharmaceutically acceptable salts and
the prodrugs of the pure enantiomers of compounds [, and the mixtures of
enantiomers in the form of the pharmaceutically acceptable salts and prodrugs of

compounds 1.

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

are describad below.

The compounds of the invention can be prepared by using metheds described in
WO 2005/030755 and WO 2006/005609 for synthesizing analogous compounds,
and the preparation is outlined by way of example in synthesis schemes 1 1o 5. The

variables in these synthetic schemes have the same meanings as in formula |,

The 3-hydroxy-1,3-dihydroindol-2-ones 1V can be obtained by addition of metallated
benzenes or heterccycles il onto the 3-keto group of the isatins Il. The metaliated
benzenes or heterocyci'es, such as, for example, the corresponding Grignard {Mg) or
organytlithium compound, can be obtained in any conventional way from halogen or
hydrocarbon compounds. Examples of methods are present in Houben-Wayl,
Methoden der Organischen Chemie, vel. 13, 1-2, chapter on Mg and Li compounds.
The isatins [l are either commercially available or were prepared in analogy to
methoos described in the literature (Advances in Heterocyclic Chemistry, AR,
Katritzky and A.J. Boulton, Academic Press, New York, 1875, 18, 2-58: . Brazil.
Chem. Soc. 12, 273-324, 2001).

The 3-hydroxyoxindoles |V which comprise an lodine or bromine as radical R7 or R®
in position 5 and/or 6 for example in the 6-membered aromatic ring can be converted
with KCN or Zn{CN}, with Pd(0) catalysis in solvents such as dimethyiformamide or
tetrahydrofuran, where appropriate also with addition of bases such as K;CO; or

other carbonates or amines, at elevated temperature info the analogous cyan-
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containing 3-hydroxyoxindole 1V, P3{0) salts which can be taken are for example
transition metal complexes which are prepared in situ from PdCl; or Pd{OAC); by
additiory of phosphines such as tris{orthotolyl)phosphine. It is likewise possible to
employ commercial palladium complexes such as, for example, the catalyst

tetrakis(triphenyiphosphinepaliadium(C) and/or additions of phosphine ligands.

The 3-hydroxyoxindoles IV can be converied into the compounds V which have a
feaving group LG’ in position 3, where the leaving group LG is a conventional
leaving group such as, for example, chiorine or bromide, but also activated OH, such
as tosylate or triflate. The intermediate V with for example LG’ = chiorine can be
praparad by treating the alochol IV with thiony! chloride in the presence of a base
such as, for example, pyriding, in a suitable sclvant such as, for example,

dichloromethane.

The compounds V can subsequently be reacted with a carboxylic acid, a
carboxamide, an amine or an alcohol VIl in a substitution reaction o give the
amines Vi. The compounds VI can subsequently be converted by treatment with
suifonyl chiorides Vil after deprotonation with a strong base such as, for example,
potassium tert-butexide or sodium hydride in DMF into the sulfonviated product |
The sulfonyl chiorides VIt employed can either be purchased or be prepared by
known processes (for example J. Med. Chem. 40, 1148 (1957}). (Synthesis scheme
1)

Corﬁpounds | of the invention with R* = H can be prebared by using appropriate
Boc-protected compounds Vi (R* = Boc). The Boc protective group can
subseguently be removed, for example by treatment with trifluoroacetic acid in

dichlcromethans,
The compounds Vill can either be purchased or can be prepared by conventional
substitution reactions on the (hetero)aromatic compound A, where appropriate with

use of protective group technigues.,

Synthesis scheme 1:
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Compounds | in which X' is -NR"'-CO- can alternatively be prepared by reacting the
compounds V with amines such as, for example, ammonia or an amine NH;R" ina

substitution reaction to give the amines X,
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The compounds X can subsequently be converted by treatment with sulfonyi

chlorides VI after deprotonation with a strong base such as, for example, potassium

tert-butoxide or sodium hydride in DMF into the sulfonylated product X, The sulfonyt

chiorides Vil employed can either be purchased or be prepared by known processes
5 (forexample J. Med. Chem. 40, 1149 (1997)).

Subsequent reaction with carbonyl chiorides X1 leads fo the compounds of the

invention of the general formula (1) with carboxaride bridge (X' = NR™-CO).

10 The compounds | of the invention with R* = H can be prepared by using appropriate
Boc-protected compounds X! (R*= Boc). The Boc-protective group can subsequently

be removed, for example by freatment with trifluoroacetic acid in dichloromethane.
The compounds XI can either be purchased or can be prepared by conventional
15 substitution reactions on the (heterojaromatic compound A, where appropriate with

use of protective group technigues,

Synthesis scheme 2,

%OECE
- Rﬁ R6 R X
x’" V Xd,/:\\\\:/
I b s
5 L c = R
R’ R R R” e
tﬂ/\\j mmmmm LG NH,R | \L NHR"” Vil
H |
P T = g
R \J\NAO R N/&O
H H
Y 14
LG = Leaving group
20 such as, for example, Ci
- R =t
xSy : X S
! ’E 2 3“;7\ < I !
, B’ = Ci--»-coAA—XLx\ NeB RE/H%
24 7
\;//‘\\\;MM*'—WNHR“ (‘/?\ ®, R ST T NRECOA—XEX] TR
Ry g RN N0 \(\)i\{ﬁﬁa
|
50, X éOz
N SR
i i
\\f;/l\ =t \\Tf/\ (2
R R [
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Altermnatively, the sulfonyiation in scheme 2 can alsg be carried cuf only after

reaction with the compound X1

Compounds of the formula | in which X% is a single bond, and X*is N, can also be
prepared alternatively by employing in the above reaction schemes 1 and 2 instead
of compound Vil {in scheme 1) or instead of compound XI (in scheme 2} a
compound Xl (reaction scheme 3) or a compound Xl {reaction scheme 4) in which
R™is halogen, CN, OR® or NR°R® in which R? is H, C-Cs-alkyl, phenyl or benzyi;
and R” and R® are independently of one another H, C-Cs-alkyl, Ci-Ca-alkoxy,
phenyl or benzyl and is preferably halogen, in particular Br. The compound X1V
resulling in scheme 3 can subsequently be coupled with the cyclic amine XV with
palladium catalysis as in the process described in Tetrahedron Asym. 18988, 10,
1831, to give the compound XV which can be converted, in analogy to the
sulfonylation reaction described above with the sulfonyl chioride VI, info the
compound I of the invention in which X% is a single bond, and X*is N. The
compound XV resulting in scheme 4 can be coupled with the cyclic amine XV
with palladium catalysis as in the process described in Tetrahedron Asym, 1889,

10, 1831 to give the compound '

Compound XiV can also be alternatively subiected first to the sulfonylation
reaction to obtain the compound XVIi and only then be reacted with the amine of

the formuia XV to give the compound | {reaction scheme 5).

Compounds I’ of the invention with R* = H can be prepared by using appropriate
Boc-protected compounds XV (R4 = Boc). The Boc-protective group can
subseguently be removed, for example by treatment with triflucroacetic acid in

dichloromethane.
The compounds Xli, Xl and XV can either be purchased or can be preparad by
conventionat substitufion reactions on the (heterojaromatic compound A or on

the N-heterocycle, where appropriate with use of protective group technigues.

Reaction scheme 3
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A further aspect of the present invention relates fo compounds of the formula XVIII

which are employad as intermediate in the synthesis of the compounds | of the
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in which R", R R% R R® R7, R® X', X" and A are as defined above for compound
iand
R*™ s halogen, CN, OR® or NR"R® in which
R* s H, C;-Ce-alkyl, pheny! ar benzyl; and
R" and R® are independently of one another H, Cy-Cy-alkyl, C-C-alkoxy,
phenyl or benzyl.

Concerning preferred embodiments of the variables R, R?, R R® R® R R® X' x*
and A, reference is made to the above statemenis concerning the corresponding

variables in compounds |

Halogen in the definition of R'? is preferably iodine, bromine or chiorine and is in

narticular bremine.

R is preferably halogen or CN and is more preferably halogen. R is particulart
p ¥ g L ¥ g P Y

preferably iodine, bromine or chiorine and is in parlicular bromine.

A further aspect of the present invention relates to a pharmaceutical composition
comprising at ieast one compound of the general formuia | and/or a
pharmaceuticaily acceptable salt or a prodrug thereof as detailed above, and a
pharmaceutically acceptable carrier. Suitabie carriers depend inter alia on the

dosage form of the composition and are known in principle to the skilled worker.
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Some suitable carriers are described hereinafler,

A further aspect of the present invention relates 1o the use of compounds of the
formuia | and/or of pharmaceutically suitable saifs or prodrugs thereof for the
manufacture of a medicament for the treatment and/or prophylaxis of vasopressin-

dependent diseases.

Vasopressin-dependent diseases are those in which the progress of the disease is
at least partly dependent on vasopressin, 1.e. diseasss which show an elevated
vasopressin level which may contribute directly or indirectly to the pathological
condition. In other words, vasopressin-dependent diseases are those which can be
influenced by modulating the vasopressin receptor, for example by administration of
a vasopressin receplor ligand (agonist, antagonist, partial antagonist/agonist,

inverse agonist ete.).

in a preferred embediment, the present invention relates to the use of compounds of
the invention of the formuia | or of pharmaceutically acceptable salts or prodrugs for
the manufacture of a medicament for the treatment andfor prophyiaxis of diseases
selecied from diabetes, insulin resistance, nocturnal enuresis, incontinence and
diseases in which impairments of blood clotting occur, and/or for delaying
micturition. The term “diabetes” means all types of diabetes, especially diabetes
meliitus (including type | and especially type |1}, diabetes renalis and in particular
diabetes insipidus. The types of diabetes are preferably diabetes meliitus of type Il

(with insulin resistance) or diabetes insipidus.

In a further preferred emboediment, the present invention relates 1o the use of
compounds of the invention of the formula { or of pharmaceutically acceptable salts
or prodrugs thereof for the manufacture of a medicament for the treatment and/or
prophylaxis of diseases selecled from hyperiension, pulmonary hypertension, heart
fafture, myocardial infarction, coronary spasm, unstable angina, PTCA
(percutaneous transluminal coronary angloplasty), ischemias of the hear,
impairments of the renal system, edemas, renal vasospasm, necrosis of the renal
cortex, hyponatremia, hypokalemia, Schwartz-Bartter syndrome, impairments of tha
gastrointestinal tract, gastritic vasespasm, hepalocirrhosis, gastric and intestinal

Llcers, emesis, ameasis ocourring during chemaetherapy, and frava! sickness,

The compounds of the invention of the formula | or their pharmaceutically acceptable
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salts or prodrugs or the pharmaceutical composition of the invention can also be
used for the reatment of various vasopressin-dependent complaints which have
central nervous causes or alterations in the HPA axis (hypothatamic pituitary adrenal
axis), for example for affective disorders such as depressive disorders and bipotar
disorders. These include for example dysthymic disorders, phobias, post-traumatic
stress disorders, general anxiely disorders, panic disorders, seasonal depression

and sleep disorders,

The compounds of the invention of the formula | and their pharmaceuticaily
acceplable salls or prodrugs or the pharmaceutical composition of the invention can
likewise be employed for the treatment 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 furthermore also be employed for the treatment
of memary impairments, Aizheimer's disease, psychoses, psychotic disorders, sleep

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

Accordingly, a further preferred embodiment of the present invention relates 1o the
use of compounds of the invention of the formuta | or of pharmaceutically acceptable
salts or prodrugs thereof for the manufacture of a medicament for the treatment of

affective disorders.

in a further preferred embodiment, the present invention relates {o the use of
compeounds of the invention of the formuia | or of pharmaceutically acceptable salts
or predrugs thereof for the manufacture of a medicament for the treatment of anxiety

disorders and/or stress-dependent anxisty disorders.

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

memory impairments and/or Alzhelimer's disease,

in a further preferred embodiment, the present invention relates to the use of
compounds of the invention of the formula | or of pharmaceutically acceptable salts

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

In a further prefarred embodiment, the present invention relates to the use of
compounds of the invention of the formula | or of pharmaceutically acceptable salts
or prodrugs thereof for the manufacture of a medicament for the freatment of

Cushing's syndrome or other stress-dependent diseases.

In a further preferred embodimant, the present invention relates to the use of
compounds of the invantion of the formula | or of pharmaceutically acceptable saits
or prodrugs thereof for the manufacture of a medicament for the treatment of slesp

disorders.

In a further preferred embodiment, the present invention relates o the use of
compounds of the invention of the formula | or of pharmaceutically acceptable salls
or prodrugs thereof for the manufacture of a medicament for the treatment of
depressive disorders. A particular form of depressive disorders are so-called
childhood onset mood disorders, L.e. depressive moods having their onset in
childhood,

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

the hot flush symplom.

in a further preferred embodiment, the present invention relates to the use of
compounds of the invention of the formula | or of pharmaceutically acceptable salts
or prodrugs thereof for the manufaciure of a medicament for the treatment and/or
prophylaxis of drug or pharmaceutical dependencies and/or dependancies mediated
by other factors, for the freatment and/or prophylaxis of stress caused by withdrawal
of one or more factors mediating the dependence and/or for the treatment and/or
prophylaxis of stress-induced relapses info drug or pharmaceufical dependencies

and/for dependencies mediated by other factors.

in a further preferred embodiment, the present invention relates to the use of
compounds of the invention of the formula | or of pharmaceutically accepiable salls

or prodrugs thereof for the manufacture of a medicament for the treatment and/or
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prophyiaxis of schizophrenia and/or psychosis.

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

composition of the invention is administered o a palient.

Concerning the detfinition of vasopressin-dependent diseases, reference is made o

the above siatements.

in a preferred embodiment of the invention, the method of the invention serves for
the treatment and/or prophylaxis of disorders selected from diabetes, insulin
resistance, nocturnal enuresis, incontinence and diseases in which impairments of
blood clotting occur, and/or for delaying micturition, Concerning the definition of

diabetes, reference is made {o the above statements.

in & further preferred embodiment, the methed of the invention serves for the
treatment and/or prophylaxis of discrders selected from hypertension, pulmonary
hypertension, heart faliure, myocardial infarction, coronary spasm, unstable angina,
PTCA (percutansous transiuminal coronary angioplasty), ischemias of the heart,
impairments of the renal system, edemas, renal vasospasm, necrosis of the renal
cortex, hyponatremia, hypokalemia, Schwartz-Bartter syndrome, impairments of the
gastrointestingl tract, gastritic vasospasm, hepatocirrhosis, gastric and intestinal

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

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

treatment and/or prophylaxis of affective disorders.

in a further preferred embodiment, the method of the invention serves for the
treatment and/or prophylaxis of anxiety disorders and/for stress-dependeant anxiety

disorders.

In 2 further preferred embodiment, the method of the invention serves for the

treatment and/or prophylaxs of mamory impairments and/or Alzhaimar's disease

[ i elen e Lovil
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In a further preferred embodiment, the methaod of the invention serves for the

treatment and/or prophylaxis of psychoses and/or psychotic disorders.

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

ireatment and/or prophylaxis of Cushing’s syndrome.

In & further preferred embodiment, the method of the invention serves for the

treatment and/or prophyiaxis of steep disorders in a patient.

In a further preferred embodiment, the method of the invention serves for the
treatment and/or prophylaxis of depressive disorders. In the case of depressive
disorders, specific mention is also to be made of childhood onset mood disorders,

e, depressive moods having their onset in childhood.

In a further preferred embodiment, the method of the invention serves for the
ireatment and/or prophylaxis of vasomotor symptoms and/or thermoregulatory

dysfunctions, such as, for example, the hot flush sympiom.

in a further preferred embediment, the method of the invention serves for the
treatment and/or prophyiaxis of drug or pharmaceutical dependencies and/or
dependencies mediated by other factors, for the treatment and/or prophylaxis of
stress caused by wiihdrawal of ohe or more factors mediating the dependence,
and/or for the treatment and/or prophylaxis of stress-induced relapses into drug or

pharmaceutical dependencies and/or dependencies mediated by other factors.

In a further preferred embodiment, the mathod of the invention serves for the

treatiment andfor prophylaxis of schizephrenia andfor psychosis.

The patient o be treated prophylactically or therapeuticaily with the method of the
invention is preferably a mammal, for example a hurman or 2 nonhuman mammal or

a nonhuman transgenic mammal. Specifically it is a human.

The compounds of the generai formula |, their pharmaceutically acceptable salts and
prodrugs as detailed above can be prepared by a skilled worker with knowiedgs of
the technical teaching of the invention in implementing and/or in analogous

implementation of process steps known per se.



10

15

20

25

30

[
Ut

75

The compounds | ar their prodrugs and/or their pharmaceutically acceptable salts
are distinguished by having a selectivity for the vascpressin V1b receptor subtype
vis-a-vis at least one of the closely related vasopressin/oxytocin receptor subtypes

(for example vasopressin V1a, vasopressin VZ and/or oxytocin).

Alternatively, or preferably in addition, the compounds | or their prodrugs and/or their
pharmaceutically accepiable salts are distinguished by having an improved

metabolic stability.

The metabolic stability of a compound can be measured 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
in this connection to conciude from an observed longer half-life that the metabolic
stabiiity of the compound is improved. The stabiiity in the presence of human liver
microsomes is of particular interest because it makeas it possible to predict the
metabolic degradation of the compound in the human tiver. Compounds with
increased metabolic stability {measured in the liver microsome test) are therefore
probably also degraded more slowly in the liver. The slower metabolic degradation in
the liver may lead to higher and/or longer-lasting concentrations (active levels) of the
compound in the body, so that the elimination haif-life of the compounds of the
invention is increased. Increased and/ar longer-lasting active levels may lead te a
betier activity of the compound in the treatment or prophylaxis of various
vasopressin-dependent diseases. In addition, an improved metabolic stability may
lead to an increased bicavailability after oral administration, because the compound
is subject, after absorption In the intestine, to less metabolic degradation in the liver
{so-called first pass effect). An increased oral bicavailability may, owing to an
increased concentration (active level) of the compound, lead to a better activity of

the compound after oral administration,

Alternatively, or preferably in addition, the compounds | or their prodrugs and/or their
pharmaceutically acceplable salts are distinguished by having an improved
pharmacological activity, compared with the oxindcle compounds known from the
prior art, in patients or relevant animal models which enable prognostic statements

for use in the treatment,
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The compounds of the invention are effective after administration by various routes.
Possible examples are infravenous, intramuscular, subcutaneous, topical,
intratracheal, intranasal, fransdermal, vaginal, rectal, sublingual, buccal or oral
administration, and administration is frequently infravenous, intramuscular or, in

particular, orai,

The present invention also relates to pharmaceutical compositions which comprise
an effective dose of a cormpound | of the invention, of a pharmaceutically acceptable

salt or of a prodrug thereof and suitable pharmaceutical carriers {drug carriers).

These drug carriers are chosen according o the pharmaceutical form and the

desired mode of administration and are known in principle to the skilled worker.

The compeunds of the invention of the formuia | or optionally suitable salts of these
compounds can be used {o produce pharmaceutical compositions for oral,
sublingual, buccal, subcutaneous, intramuscular, intravenous, topical, intratracheal,
infranasal, transdermal, vaginal or rectal adminisiration, and be adminisiered to
animals or humans in uniform administration forms, mixed with conventional
pharmaceutical carriers, for the prophylaxis or treatment of the above disorders or

diseases,

The suitable administration forms (dose units) include forms for oral administration
such as tablets, gelatin capsules, powders, granules and solutions or suspensions
for oral intake, forms for sublingual, buccal, intratracheal or intranasal administration,
aerosols, timplants, forms of subculaneous, inframuscular or infravencous

administration and forms of rectal administration.

The compounds of the invention can be used in creams, cintments or lotions for

topical administration.

In order to achieve the desired prophyiactic or therapeutic effect, the dase of the
active ingredient can vary between 0.01 and 50 mg per kg of body weight and per

day.

Each unit dose may comprise from 0.05 fo 5000 mg, preferably 1 to 1000 mg, of the
aclive ingredient in combination with a pharmaceutical carrier. This unit dose can be
administered once ic 5 times a day, so that a daily dose of from 0.5 t0 25 000 myg,

preferably 1 to 5000 mg, is administered.
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If & solid composition is prepared in the form of tablets, the active ingredient is mixed
with a solid pharmaceutical carrier such as gelatin, starch, lactese, magnesium

stearate, tale, silicon dioxide or the like,

The tablets can be coated with sucrose, a celivlose derivaiive or another suitable
substance or be treated otherwise in order io display a sustained or delayed activity

and to release a predetermined amount of the active ingredient continucusiy.

A preparation in the form of gelatin capsules is obtained by mixing the active
ingredient with an extender and including the resulting mixiure in soft or hard gelatin

capsules.

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

suitable coloring substance.

Water-dispersible powders or granules may comprise the active ingredients mixed
with dispersants, wetiing agenis or suspending agents, such as

polyvinylpyrrolidonas, and sweeteners or masking flavors.

Rectal or vaginal administration is achieved by using suppositories which are
prepared with binders which meit at rectal temperature, for exampie cocoa butter or
polyethylene glycols. Parenteral administration is effected by using aquesous
suspansions, iscfonic saline solutions or sterile and injectabie solutions which
comprise pharmacologically acceptable dispersants and/or wetting agents, for

example propylene giycot or polyethylene glycol.

The active ingredient may also be formulated as microcapsules or centrosomes, if

suitable with one or more carriers or additives.,

The compaositions of the invention may, in addition to the compounds of the
invention, comprise other actlive ingredients which may be beneficial for the

treatment of the disorders or diseases indicated above.
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The present invention thus further relates to pharmaceutical compositions in which a
piurality of active ingredienis are present together, where at least one of these is a

compound 1 of the invention, salt or & prodrug thereof,

The invention is explained in more detail below by means of exampies, but the

examples are not to be undersicod to be restrictive.

The compounds of the invention can be prepared by various synthetic routes. The
compounds mentioned in the following synthesis examples were prepared in
analogy to the procedures outlined in reaction schemes 1 to 5. Synthesis schemes 1
to & are, however, to be understood only as exemplary and not restrictive; other

routes are also possibie for the synthesis,

EXPERIMENTAL SECTION

Abbreviations used:

DIPEA: Diisopropylethyiamine
DMSO: Dimethy! sulfoxide
THF:  Tetrahydrofuran

TFA Triflucroacetic acid

D pseudo (for example pt pseudo triplet)
b: broad (for example bs  broad singlet)
N singlet

d: doublet

: triplet

m: - multiplet

ad: doublet of doublets

dét: doublet of {riplets

it triplet of triplets

i Preparation of the compounds |

The compounds of the formula | were synthesized in analogy to the preparation
processes described in synthesis schemes 116 5. The compounds can be
purified by crystsllization and/or preparative HPLC {RP, sluant acetonitrile/water,

0.1% TFA or 0.1% acelic acid). The compounds | then result where appropriate
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as trifluorcacetic acid salt, bis(trifluorcacetic acid) salt or acetic acid salt.

L1 Preparation of the compounds | in which X is -0-C(=0)-

EXAMPLE 1;
1-(2,4-Dimethoxyphenylsulfonyl}-3-(2-ethoxypyridin-3-yl}-5-iodo-2-ox0- 2, 3-
dihydro-1H-indol-3-yi 4-(4-methylpiperazin-1-ylibenzoate

1.1 3-{2-Ethoxypyridin-3-yi)-5-iodo-2-oxe-2,3-dihydro-1H-indol-3-yl 4-(4-
melhylpiperazin-1-vl}benzoate

ESI-MS: 539.10 [M+HT

"H-NMR (800 MHz, de-DMSO): 6 [ppm] 10.40 (s, TH); 8.30 (d, 1H); 8.20 (d, 1H); 7.90
{d, 2H); 7.80 (d, 1H); 7.35 {5, 1H); 7.20 (m, 1H), 7.05 (d, 2H); 6.75 (d, 1H); 4.15 (m,
2H), 3.35 (bs, 4M); 2.45 (bs, 4H); 2.20 (s, 3H); 1.08 {t, 3H.

1.2 1-(2,4-Dimethoxyphenylsuifonyl)-3-(2-ethoxypyridin-3-yh)-5-icdo-2-0x0-2,3-
dihydro-TH-indol-3-yt 4-(4-methylipiperazin-i-y)benzoate

ESI-MS: 799,20 [M+H]'

H-NMR (500 MHz, d-DMSO): 3 [ppm] 8.35 (d, 1H): 8.20 (d, 1H): 7.90 (d, 1H): 7.80
(d, 1H); 7.75 (d, 2H); 7.65 (d, TH); 7.45 (s, 1H): 7.20 (m, 1H); 7.00 (d, 2H); 6.75 (s, 1
H): 8.70 (d, TH); 4.15 (m, 2H); 3.90 (s, 3H); 3.65 (s, 3H); 3.35 (bs, 4H); 2.45 (bs,
4H3: 2.20 (s, 3H): 1.05 (1, 3H).

EXAMPLE 2
5-Cyano-3-(2-ethoxyopyridin-3-yl}-1-(4-methoxyphenylsulfonyl)-2-oxo-2,3-dihydro-
1H-indol-3-yl 4-{4-methyipiperazin-1-yhbenzoate '

2.1 5-Cyano-3-(2-ethoxypyridin-3-yl}-2-ox0-2, 3-dihydro- 1 H-indol-3-yl 4-{4-methyl-

piperazin-1-yijbenzoate
ESI-MS: 488,20 [M+H]

2.2 5-Cyano-3-{Z-ethoxypyridin-3-vi)-1-(4-methoxyphenyisulfonyl)-2-ox0-2,3-
dinydro-1H-indol-3-yt 4-{d-methyipiperazin-1-ylibenzoate
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ESI-MS: B68.20 [M+H]"

"H-NMR (500 MHz, d-DMSO}: 5 [pom] 8.45 (d, 1H): 8.20 (m, 1H); 8.05 (m, 3H):
7.95 (d, 1HY; 7.75 (m, 1H); 7.70 (d, 2H): 7.25 (m, 3H): 6.95 (¢, 2H): 4.10 (m, 1H):
4.00 {m, TH); 3.90 (s, 3H); 3.35 (bs, 4HY; 2.45 (bs, 4H); 2.20 (s, 3H): 0.95 (¢, 3H).

EXAMPLE 3;
5-Cyano-1-(2,4-dimethoxyphenylsulfonyi)-3-(2-ethoxypyridin-3-yl)-2-ox0-2 3-
dihydro-1H-indol-3-yl 4-(4-methylpiperazin-1-yh)benzoate

ESI-MS: 698.25 [M+H]"

"H-NMR (500 MHz, dg-DMSOY: 5 [ppm] 8.40 (d, TH); 8.20 (m, tHY; 8.00 (d, 1H): 7.95
(d, 1H); 7.85 (d, 1H); 7.70 {m, 3H), 7.20 (m, 1H); .95 (d, 2H); 6.75 (d, 1H); 6.65 (dd,
1HY; 4.10 (m, 2H); 3.85 (s, 3H); 3.55 (s, 3H); 3.30 (bs, 4H); 2.40 (bs, 4H); 2.15 (s,
3H): 1.00 (¢, 3H).

.2 Preparation of the compounds | in which X' is -NH-C(=0}-

EXAMPLE 4
N-[5-Cyano-3-(Z-ethoxypyridin-3-yl}-1-(4-methoxyphenyisulfonyl}-2-oxo-2, 3-dihydro-
TH-indol-3-vi]-4-{(4-methylpinerazin-1-ylibenzamide

4.1 3-Amino-3-(2-ethoxypyridin-3-yhi- 1-{4-methoxyphenyisulfonyl)-2-oxo-2,3-

dihydro-1H-indole-5-carbonitrite
ESI-MS: 465.10 [M+H]"

4.2 N-[5-Cyano-3-(2-ethoxypyridin-3-yl}- 1-(d-methoxyphenyisulfonyl)-2-oxe-2,3-
dihydro-tH-indol-3-yllbenzamide

ESI-MS: 569.15 [M+H]*

TH-NMR (500 MHz, de-DIMSO): 5 [ppim] 8.65 (s, 1H); 8.20 (m, 1H): 8.05 (d, 2H); 8.00
(rn, 2H); 7.90 (d, 1H); 7.80 (m, 3H); 7.55 (m, 1H); 7.45 (rm, 2H); 7.20 (d, 1H): 7.10
(m, 1HY, 4.20 (m, 1H); 4.15 (m, THY; 3.90 (s, 3H); 1.05 (4, 3H).

4.3 4-Bromo-N-[5-cyano-3-(2-ethoxypyridin-3-yi)-1-(4-methoxyphenylsulfonyl)-2-
ox0-2, 3-dihydro-1H-indol-3-yilbenzamide

ESI-MS: 647.05/646.05 [M+HT
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TH-NIMR (500 MHz, de-DMSO): & [ppm] .75 (s, 1H); 8.20 (m, 1H); 8.05 (d, 2H): 8.00
(m, 2H); 7.85 (d, THY, 7.75 (s, TH); 7.70 (m, 4H), 7.20 (d, 1H}; 7.10 (m, 1H); 4.20 (m,
THY, 4.15 (m, 1HY; 3.90 (s, 3H) 1.05 (&, 3H).

4.4 N-[5-Cyano-3-(2-ethoxypyridin-3-yi)-1-{4-methoxyphenyisulfonyl)-2-ox0-2,3-
dihydro-1H-indol-3-vil-d-(4-methyipiperazin-1-ylbenzamide

ESI-MS: 667.25 [M+H]"

"H-NMR (500 MHz, de-DMSO): & [ppm] 8.30 (s, 1H); 8.20 {m, 1H); 8.058 (m, 2H); 7.95
(m, 2H), 7.85 (d, 1H), 7.75 (s, 1H); 7.65 (d, 1H);, 7.20 (d, 2H), 7.10 (m, 1#); .95 (d,
2 415 {my, TH); 410 Imy, TH); 3.90 (s, 3H); 3.25 (m, 4H); 2.45 (m, 4H); 2.25 (s,
3HY; 1.05 (1, 3H).

EXAMPLE 5:
N-[5-Cyano-3-{2-ethoxypyridin-3-yl}-1-{4-methoxyphenyisulfonyl)-2-ox0-2,3-
dihydro-1H-indol-3-yil-4-(4-ethylpiperazin-1-ylibenzamide

ESI-MS: 681.30 [M+H]"

"HANMR (500 MHz, de-DMSO): 8 [ppm] 9.30 (s, 1H); 8.20 (m, 1H); 8.05 (d, 21); 7.95
(m, 2H), 7.85 (d, 1H); 7.75 (s, 1H); 7.658 (d, 1H); 7.20 (d, 2H}, 7.10 (m, 1H); 6.95 (¢,
2H); 415 (m, THY, 4.10 (m, 1H);, 3.80 (s, 3H}; .30 (bs, 4M); 2.50 {(bs, 4H); 2.40 (bs,
2K 1.05 (m, 6H).

EXAMPLE 6:
N-[6-Cyano-1-(2 4-dimethoxyphenyisulfony!)-3-(2-ethoxypyridin-3-yl}-2-ox0-2,3

dihydro-1H-indol-3-ylj-4-(4-methyipiperazin-1-yhbenzamide

6.1 3-Amino-1-(24-dimethoxyphenyisulfony))-3-(2-athoxypyridin-3-y)-2-0x0-2, 3~
dinydro-1H-indole-5-carbonitrile

ESI-MS: 495,10 [M+H]"

8.2 N-[5-Cyano-1-(2 4-dimethoxyphenylsulfonyi)-3-{2-ethoxypyridin-3-yl)-2-oxo-
2,3-dinydro-TH-indol-3-yi]-4-(4-methyipiperazin-t-ylbenzamide

ESMS: BY7.30 [M+H]"
H-NMR (500 MHz, de-DMSO): 8 [ppm} 8.35 (s, 1H); 8.25 (m, 1H}; 8.05 (m, 2H); 7.95
(d, THY; 7.90 (s, 1HY; 7.75 (m, 3H); 7.15 (m, 1H); 7.00 (d, 2H); 6.80 (m, 2H): 4.35 (m,
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EXAMPLE 7:
M-[5-Cyano-1-{2 4-dimethoxyphenylsulfony!)-3-(2-ethoxypyricin-3-yh-2-0x0-2, 3-
dihydro-1H-indol-3-yl-4-(4-ethyipiperazin-1-ylibenzamide

ESI-MS: 711.25 [M+H]

TH-NMR (500 MHz, de-DMSO): & [ppmi 9.30 {s, TH); 8.20 (m, 1H): 7.95 (m, 2H); 7.85
(d, TH); 7.80 (s, 1H); 7.70 (m, 3H); 7.05 (m, TH): 6.95 (d, 2H); 8.75 (m, 2H): 4.25 (m,
2H); 3.90 (s, 3HY; 3.50 (s, 3H); 3.30 (bs, 4H); 2.50 (bs, 4H): 2.35 (m, 2H): 1.15 (t,
3H); 1.05 (1, 3H).

EXAMPLE 8:
N-[1-[4-(2 2-Difluoroethoxyiphenyisulfonyl}-3-(2-ethoxypyridin-3-yl)-5-iodo-2-0x0-2 3~
dinydro-1H-indoi-3-yl}-4-{(4-methyipiperazin-1-yl)benzamide

ESI-MS: 818.20 [M+H]”

H-NMR (500 MHz, dg-DMSO): 8 [ppm] 8.25 (s, TH); 8.20 (m, 1H); 8.05 (d, 2H): 7.75
{d, 1H), 7.70 (m, 2H);, 7.65 {d, 2H), 7.680 {d, 1H); 7.30 (d, 2H};, 7.05 {m, 1H); 6.95 (d,
2H);, 8.45 (1, J =70 Hz, 1H};, 4.50 {m, 2H}; 4,20 (m, 2H); 3.30 {m, 4H); 2.50 (m, 4H};
2.25 (m, 3H) 115 (L 3H).

.3 Preparation of the compounds [ in which X' is -NH-CH,-

1.3.1 Compecunds | in which X' is -NH-CH.- and A is 1.4-phenyiens

EXAMPLE 9
1-(2,4-Dimethoxyphenylsulionyl)-3-(2-ethoxypyridin-3-yl}-5-iodo-3-[4- (4~
methyipiperazin-1-yhbenzylamino}-1,3-dihydroindol-2-one

8.1 3-(2-Ethoxypyridin-3-yl)-5-lodo-3-[4-{4-methyipiperazin-1-yDbenzylaminel-1,3-
dihvdroindol-Z-che

ES-MS: 58410 [M+H]

8.2 1-(2 4-Dimethoxyphenylsulfonyl)-3-(2-ethoxypyridin-3-yl)-5-iodo-3-[4-(4-

methyl-piperazin-1-ylibenzylaminol-1,3-dihydroindol-2-ons



10

15

20

25

30

83

ESI-MS: 784.20 [M+H]"

TH-NMR (500 MHz, de-DMSO): § ppm] 8.20 (m, 1HY: 8.15 (d, 1H); 8.10 (m, 1H);
7.80{d, 1H), 7.70 (d, 1H}; 7.25 (s, 1H); 6.80 {m, 3H); 6.80 {(d, 2H); 6.65 (d, 1H); 6,35
(s, 1H); 4.25 {m, 1H); 4.20 (m, 1H), 3.85 (s, 3H); 3.55 (s, 3H); 3.20 (s, 4H); 3.05 (m,
1H): 2.80 (m, 1H): 2.55 (s, 4H); 2.35 (s, 3H); 2.05 (m, 1H); 1.20 (t, 3H).

EXAMPLE 10:
1-(2,4-Dimethoxyphenylisulfonyl)-3-(2-ethoxypyridin-3-yh-5-iodo-3-(4-piperazin-1-yi-

benzylamino}-1,3-dihydroindol-2-one as acetic acid salt
ESI-MS: 770.15 [M+H}"

EXAMPLE 11:
5-Chloro-3-(2-ethoxypyridin-3-y-1-{4-methoxyphenyisuifonyl}-3-[4-(4-
methyipiperazin-t-yly-henzylamino}-1,3-dihydroindol-2-one

11.1 5-Chloro-3-{Z-ethoxypyridin-3-y)-3-[4-(4-methylpiperazin-1-ylibenzylamino]-
1, 3-dihvdraindol-2-ona

ESI-MS: 492.25 [M+H]"

11.2 5-Chicro-3-(2-ethoxypyridin-3-yi)- 1-{4-methoxyphenylsulfonyl)-3-[4-(4-methyl-
piparazin-1-yhbenzylaminol-1,3-dihydroindol-2-ohe

ESE-MS: 662.25 [M+H]"

TH-NMR (500 MMz, CDCls): 8 [ppm] 8.15 {m, 1H); 8.10 (d, 2H); 8.05 (m, 1H); 7.95 (d,
1H), 7.35 (d, 1H); 7.00 {d, 2H);, 6.90 (m, 4H); 6.80 (d, 2H); 4.10 (m, 1H); 4.5 (m,
TH); 3.85 (s, 3H); 315 (m, 4H); 2.95 (m, TH); 2.70 {m, 1H); 2.55 (m, 4H); 2.35 (s,
3H); 2.05 {(m, 1H); 1.05 {4, 3H).

EXAMPLE 12
5-Chioro-3-(2-ethoxypyridin-3-yl)-6-flucro-1-{(4-methoxyphenyisulfonyt)-3-[4-(4-

mathyl-piperazin-1-ylibenzylaminol-1,3-dihydroindel-2-one

12.1 5-Chloro-3-(Z-ethoxypynidin-3-yi}-8-flucro-3-[4-{4-methyipiperazin-1-y!}-

benzylaminel-1,3-dihydroindol-2-one
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ESI-MS: 510.20 [M+H]

12.2 5-Chioro-3-{2-ethoxypyridin-3-yi}-6-fluore-1-{4-methoxyphenylsulfonyl}- 3-[4-4-

methyipiperazin-1-yhbenzylaminoi-1,3-dihydroindoi-2-one

ESI-MS: 680.20 [M+H]

TH-NMR (500 MHz, CDCly): 6 [ppm] 8.15 (m, 1H); 8,10 (d, 2H); 8.05 (m, 1H); 7.90 {d,
1H): 7.00 (d, 2HY;, 6.90 (m, 4H); 6.80 (d, 2H}; 4.10 (m, 2H}, 3.85 (s, 3H); 3.15 (m,
4HY, 2,90 {m, 1H); 2.70 (m, 1H); 2.55 (m, 4H}, 2.35 (s, 3H); 2.10 (m, 1H); 1.10 (1,
3H).

EXAMPLE 13:
6-Chloro-3-(2-ethoxypyridin-3-yi)-5-fluore-1-(4-methoxyphenyisulfonyi)-3-[4-(4-

methyl-piperazin-1-ylibenzylaminol-1.3-dihydroindol-2-one

13.1 B-Chlgro-3-{2-ethoxypyridin-3-yN-5-fluoro-3-{4-{4-methyipiperazin-1-yl})-

benzylaminol-1,3-dihydroindol-2-one
ESIMS: 510.25 [M+H]"

13.2 B-Chioro-3-(2-ethoxypyridin-3-yh-b-fluore-1-{4-methoxyphenylsulfonyl)-3-[4-(4-

methylpiperazin-1-yibenzylaminol-1,3-dihydroindol-2-one

ESI-MS: 680.20 IM+HT

TH-NMR (400 MHz, CDCLY: 8 [ppm] 8.20-8.05 {m, 5H); 7.00 {d, 2K); 6.90 (m, 3H);
6.80 (d, 2H); 8.75 (d, 1H); 4.10 {m, 2ZH); 3.85 (s, 3H}; 3.20 (m, 4H}; 2.90 {m, 1H),
2.70 (m, 1H); 2.60 (m, 4H}); 2.35 (s, 3H); 2.10 (m, 1H); 1.10 (t, 3H).

EXAMPLE 14:
5,6-Diflucre-3-(2-ethoxypyridin-3-yh-1-{4-methoxyphenylsulfonyl)-3-4-{4-methyi-

piperazin-1-yhbenzylaminol-1,3-dihydroindol-Z-ona

ESI-MS: 664,25 [M+H]

TH-NMR (500 MHz, CDCls): 8 [ppm] 8.15 (¢, TH)Y: 8.10 (d, 2H); 8.05 (m, 1H); 7.95 (m,
1H); 7.00 (d, 2H); 6.80 (m, 3H); 6.80 (m, 3H);, 4.15 (m, 1H); 4.1C (m, 1H); 3.85 (s,
3H); 315 (my, 4H); 2.80 (m, 1H), 2.70 {m, 1H}); 2.60 {m, 4H}); 2.35 (3, 3H); 2.10 {m,
1HY 110 {1, 3H).
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EXAMPLE 15:
3-(2-Ethoxypyridin-3-yl)-5-fluocro-1-(4-methoxyphenyisulfonyl)-3-{4-(4-

methyipiperazin-1-yhbenzylaminol-1,3-dihydroindol-2-one
ESI-MS: 846.25 [M+H]

EXAMPLE 16!
3-(2-Ethoxypyridin-3-yh-1-(4-methoxyphenylsutfonyi)-3-[4-(4-methylpiperazin-1-yl)-

benzylaminol-2-oxe-2,3-dinydro-TH-indole-5-carbonitrile

16.1 3-2-Ethoxypyridin-3-y1-3-[4-(4-methylpiperazin-1-yhibenzylamino}-2-oxo-2, 3-
dihydro-1H-indole-b-carbonitrile

ESI-MS: 483.25 [M+H]*

H-NMR (500 MHz, de-DMSO): & Topm] 8.25 (d, 1HY; 8.10 (m, 1H); 7.85 (d, 1H); 7.15
(mn, 3HY, 7.10 (m, 1H); 7.05 (d, 1H); 6.90 (d, 2H); 4.05 (m, 3H); 3.50-3.15 (m, 6H);
3.00 (bs, 4H); 2.60 (s, 3); 0.95 (¢, 3H).

16.2 Bv(E»Ethoxypyridin—S—yi)—1—(4-methoxypheny{suifonyl)—S—M-(Z‘;-methylpiperazin—
t-yl)-benzylaminol-2-oxo-2,3-dinydro- 1H-indole-5-carbonitriie

ESI-MS: 653.20 [M+H]' |

"H-NMR (500 MHz, de-DMSO): § fppm] 8.30 (d, 1H); 8.20 (m, 3H); 8.15 (d, 1H): 7.95
(d, 1HY; 7.40 (s, 1H); 7.30 (d, 2H); 7.20 (m, 1H); 6.95 (d, 2H): 6.85 (d, 2H): 4.05 (m,
1H): 3.90 (m, 4H): 3.80 (m, 1H); 3.15 (m, 4H); 3.00 (m, 1H); 2.95 (m, 1H); 2.50 (m,
4HY: 2.30 (s, 3H); 0.90 (t, 3H).

EXAMPLE 17;
1-(2,4-Dimethoxyphenyisulfonyl}-3-(2-ethoxypyridin-3-y1)-3-{4-(4-methylpiperazin-1-
yl)-benzylamino]-2-oxo-2,3-dihydro-1H-indole-5-carbonitrite

ESI-MS: 883.25 [M+HY"

"H-NMR (500 MHz, de-DMSOCY: & [ppm] 8.20 (d, 1H); 8.05 (m, 3H); 7.70 (d, 1H), 7.20
(s, 1+ B8.95 (m, 1H); 8.80 (d, 2H); .75 (d, 2H}, 6.65 ( 4, 1H); 6.50 (s, 1M}, 4.05 {m,
2H); 3.80 (s, 3H); 3.50 (s, 3H); 3.05 (m, 4H); 2.80 (m, 1H); 2.80 (m, 1H); 2.50 (m,

4HY; 2.25 (bs, 3H); 1.05 (1, 3H).

EXAMPLE 18:
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3-{2-Ethoxypyridin-3-yi)-1-{(4-methoxy-2-trifluoromethoxyphenylsulfonyl)-3-{4-(4-

methyl-piperazin-1-ylYbenzylamino]-2-0xo-2,3-dihydro-1H-indole-5-carbonitrile

ESI-MS: 737.25 [M+HT

TH-NMR (500 MHz, de-DMSO): & [ppm] 8.35 (d, 1H): 8.15 (m, 2HY; 8.10 (m, 1H);
7.7C(d, 1H); 7.25 (m, 1H); 7.00-6,90 (m, 4H); 6.88 (m, 3H); 4.25 {m, 2H); 3.90 (s,
3H); 3.20 (m, 4H); 3.05 (m, TH); 2.85 (m, 1H); 2.55 (m, 4H); 2.35 (s, 3H}; 2.10 (m,
TH) 1.10 (1, 3H).

EXAMPLE 19:
3-(2-Ethoxypyridin-3-yl)-3-[4-{4-methylpiperazin-1-yiibenzylaminol-2-oxo-1-(4-

frifluorormethoxyphenyisulfonyi}-2,3-dihydro- 1H-indole-5-carboniiriie

ES1-MS: 707 20 [M+H]"
H-NMR (500 MHz, CDCls): & [opm] 8.30 (d, 2H): 8.20 {m, 1HY; 8.10 (m, 2H); 7.70 (d,
1H); 7.40 (d, 2M); 7.25 (s, 1H); 6.95 (m, 1H); 6.90 (d, 2H); 6.80 (d, 2H); 4.15 (m, 2H);

4.00 (m, 1H); 3.20 (m, 4HY; 2.95 {m, TH); 2.85 (m, 1H); 2.55 (m, 4H); 2.35 (s, 3H):
215 (m, 1H); 0.95 (t, 3H).

EXAMPLE 20:
3-{2-Ethoxypyridin-3-y1}-3-[4-(4-methyipiperazin- 1-ylibenzylaminol-2-oxo-1-[4-(2,2 2~
triftucroethoxy)phenylsulfonyl]-2, 3-dihydro-1H-indole-5-carbonitrile

ESEMS: 721,20 [M+H]™

TH-NMR (500 MHz, CDCly): 3 [ppm] 8.20 (m, 3H); 8.15 (d, 1H); 8.10 (m, 1H): 7.65 (d,
TH); 7.25 (s, TH); 7.10 (d, 2H); 6.95 (m, 1H); 6.85 (d, 2H); B.80 (d, 2H): 4.35 (m, 2H);
415 (rn, 1H); 4.05 (m, 1H); 3.15 (m, 4H); 2.90 (m, 1H): 2.70 {m, 1H): 2.55 (m, 4H);
2.35 (s, 3H); 2.10 (m, 1H); 1.05 (t, 3H).

EXAMPLE 21
1-[4-(2,2-Difluoroethoxyiphenylsulfonyl]-3-(2-ethoxypyridin-3-y1)-3-14-(4-

methylpiperazin-1-ylibenzylaminol-2-0x0-2,3-dihvdro-TH-indole-5-carbonitrile

ESI-MS: 703.20 [M+H]*

"H-NMR (500 MHz, CDCLy): & [ppm] 8.15 (m, 4H); 8,10 (d, 1H): 7.85 (d, 1H); 7.25 (s,
1H); 7.05 (d, 2H); 6.95 (m, 1H); 6.85 (d, 2H); 6.80 {d, 2H); 6.05 (t, J = 70 Hz, 1H);
4.25-4.00 (m, 4H); 3.15 {m, 4H); 2.85 (m, 1H); 2.70 {m, 1H): 2.55 (m, 4H); 2.35 (s,
3HY; 2,10 (m, 1HY; 1.05 {1, 3H).



(8]

10

15

20

25

35

87

EXAMPLE 22:
3-{2-Ethoxypyridin-3-yI-1-i4-(2-fluoroethoxyiphenyisuifornytl-3-[4-{4-methyipiperazin-
1-yli-benzylamino]-2-oxo-2,3-dihydro- 1 H-indole-5-carbonitrile

ESI-MS: 685.20 [M+H]'

TH-NMR (500 MHz, CDCl3): & [ppm] 8.20 (d, 1H); 8.15 (m, 3H); 8.10 (m, 1H): 7.85 (d,
1H); 7.20 {s, 1H); 7.05 (d, 2H); 6.85 (m, 1H); 6.85 (d, 2H); 6.80 (d, 2H); 4.80 (¢, 1H);
4,70 (t, 1H); 4.25 (m, 1H); 4.20 (m, TH); 4.15 (m, 1H); 4.05 (m, 1H); 3.15 (m, 4H);
2.0 (m, 1H); 2.75 {m, 1HY; 2.55 (m, 4H); 2.35 (s, 3H); 2.10 (m, 1H); 1.05 (t, 3H).

EXAMPLE 23:
1-(4-Diffuoromethoxyphenylsuifony}-3-(2-ethoxypyridin-3-y)-3-[4-(4-

methylpiperazin-1-ylibenzylaminol-2-oxe-2,3-dihydro-1H-indole-5-carbonitrile

ESI-MS: 889,20 [M+H]*

H-NMR (500 MHz, CDCls): 8 [ppra} 8.20 (m, 3H); 8.10 (m, 2H); 7.70 {d, 1H); 7.30 (d,
2H); 7.25 (s, 1H); 6.95 (m, 1H); 6.85 (d, 2H); 6.80 (d, 2H): .55 (¢, J = 70 Hz, 1H):
4.15 (m, 1H); 4.05 (m, 1HY; 3.20 (m, 4H): 2.95 (m, 1H); 2.75 (m, 1H); 2.55 (m, 4H);
2.35 (s, 3H); 2.15 (m, THY; 1.00 (t, 3H).

EXAMPLE 24:
3-(2-Ethoxypyridin-3-yi)-1-(Z2-methoxyphenyisuifonyi)-3-[4-(4-methyipiperazin- 1-yi)-

benzylaminol-2-oxo-2,3-dihydro-1H-indole-5-carbonitrile

ESI-MS: 653.20 [M+H]

"H-NMR (500 MHz, CDCls): 8 [ppm} 8.30 (¢, 1H); 8.20 (m, 2H); 8.10 {(m, i)y, 7.70(d,
TH 7.65 (4, THY, 7.30 {s, 1H}); 7.20 {d, TH); 6.95 (m, 2H); 6.85 (d, 2H); 6.80 (d, 2H);
4.25 (m, TH), 4.20 {m, TH}; 3.55 (s, 3H); 3.20 {m, 4H); 3.0C (m, TH); 2.85 (m, 1H);
2.55 (m, 4H); 2.35 (s, 3H}; 2.10 (m, 1H); 1.20 (1, 3H).

EXAMPLE 25:
3-(2-Ethoxypyridin-3-vl)-1-(3-methoxyphenylsulfonyl)-3-[4-(4-methylpiperazin-1-yii-

banzylaminol-2-oxe-2,3-dihydro-1H-indole-5-carbonitrile

ESIMS: 653.20 [M+H]"
"H-NMR (500 MHz, CDCly): 5 [ppm] 8.20 m, 1H); 8.15 (d, 1H): 8.10 (m, 1H); 7.75
(m, 2H); 7.85 (M, 1H); 7.45 (1, TH); 7.20 (m, 2H): 6.85 (m, 1H); 6.90 (¢, 2H): 6.80 (d,
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2H); 415 (m, 1H); 4.05 (m, 1H); 3.85 {s, 3H); 3.20 (m, 4H); 2.90 {m, 1H); 2.85 (m,
TH) 2255 [m, 4H); 2.35 (s, 3M); 2.15 (m, 1HY), 1.05 {t, 3H).

EXAMPLE 26:
1-{4-Chlorophenylsulfonyl}-3-(2-ethoxypyridin-3-y1}-3-[4-(4-methylpiperazin-1-yi)-

banzylaminol-2-ox0-2,3-dihyd ro~‘1 H-indele-5-carbonitrile

ESI-MS: 657.20 [M+H]*

H-NMR (500 MHz, CDCly): & [ppm] 8.20 (d, 1H): 8.15 (m, 4H): 7.70 (d, 1H); 7.55 (d,
2HY; 7.25 (s, 1H); 6.95 (m, 1H); 8.85 {d, 2H); 6.80 (d, 2H); 4.10 (m, 1H): 4.05 (m.
TH); 3.20 (m, 4H); 2.95 (m, TH); 2.75 (m, 1HY; 2.55 (m, 4H); 2.35 (s, 3H); 2.10 (m,
1HY; 1.05 (4, 3H).

EXAMPLE 27:
1-Phenylsulfonyt-3-(2-ethoxypyridin-3-y1}-3-[4-(4d-methylpiperazin-1-ylibenzylamino]-

2-0x0-2,3-dihydro-1H-indole-5-carbonitrile

ESI-MS; 523.25 [M+H]"

"H-NMR (500 MHz, CDCL): 8 [ppm] 8.20 (m, 3HY; 8.15 (d, 1H); 8.1C {m, 1H); 7.70
(m, 2H): 7.60 {m, 2H); 7.20 (s, 1H); 6.85 (d, 2H); 6.80 (d, 2H); 4,10 (m, TH}: 4.00 (m,
THY; 3.20 (m, 4H); 2.90 (m, TH); 2.75 (m, 1H); 2.55 (m, 4H); 2.35 (s, 3H); 2.15 (m,
1H); 1.00 (t, 3H).

EXAMPLE 28:
1-(4-Cyanophenylsulfonyl)-3-(2-ethoxypyridin-3-y1)-3-[4-(4-methylpiperazin-1-yi)-

henzylamino]-2-oxo-2, 3-dihydro-1H-indole-5-carbonitriie

ESI-MS: 648.25 [M+H["

TH-NMR (500 MHz, de-DMSOY: 8 [ppm] 8.35 (m, 2H); 8.25 (m, 3H); 8.15 (m, 1H);
8.05 (d, 1H); 7.90 (d, 1H), 7.35 (s, 1H); 7.15 (m, 1H); 6.90 (d, 2H): 6.80 (d, 2H): 3.5
(m, THY; 3.80 (m, 2H); 3.10 (m, 4H); 3.00 (m, 1H}: 2.95 (m, 1H): 2.45 (m, 4H); 2.20
(s, 3H); 0.80 (1, 3H),

EXAMPLE 29:
1-(2,4-Dimethoxyphenylsuffonyt)-3-(2-ethoxypyridin- 3-y1)-2-0x0-3-(4-piperazin-1-yi-
benzylamino)-2,3-dihydro-1H-indole-5-carbonitrile as hydrochloride



10

15

20

25

30

35

89

281 tert-Butyl 4-{4-{[5-cyano-3-(Z-ethoxypyridin-3-yl)-2-oxo-2 3-dihydro- 1TH-indok-3-
ylaminolmethyliphenylipiperazine-1-carboxyiate

ESI-MS: 569.30 [M+H]"

29.2 tert-Butyl 4-(4-{{5-cyano-1-(Z2.4-dimethoxyphenyisuifonyl}-3-(Z-ethoxypyridin-3-
yh)-2-ox0-2,3-dihydro-1H-indel-3-yiamino]methyliphenylpiperazine-1-

carboxylate

29.3 fert-Butyl 4~(4»{[5*cyano»3w{2wethoxypyridin—3—yl}—‘i—(4—me’{hoxypheﬁylsulfoﬂyl)~
2-ox0-2,3-dihydro-1H-indol-3-ylaminoimethyiiphenylipiperazine-1-carboxylate

ESI-MS: 638.20 {M-Boc+H]”

"H-NMR (400 MMz, de-DMSOY: 8 [ppm] 8.25 {d, 1H); 8.10 (m, 3H); 8.05 (d, 1H); 7.90
(d, TH); 7.30 {s, TH}; 7.25 (d, 2H), 7.10 (m, 1H); 6.80 (d, 2H}; 6.80 (d, 2H); 3.85 (m,
TH) 3.85 (s, 3H); 3.80 (m, TH), 3.75 (m, 1H), 3.45 {m, 4H); 3.05 (m, 4H); 2.85 {m,
THY 2,90 (m, 1H); 1.40 (s, 8H); 0.80 {, 3H).

28.4 1-(24-Dimethoxyphenylsulfonyl)-3-(2-ethoxypyridin-3-y1)-2-oxo-3-(4-piperazin-

1-yi-benzylamino)-2,3-dihydro-1H-indole-5-carbenitrile as hydrochioride

ESI-MS: 668.25 [M+H]"

TH-NMR (500 MHz, de-DMSOY: & [ppm] 8.25 (d, 1H); 8.10 (m, 1H); 8.05 {d, 2H); 7.95
(d, TH); 7.45 (s, 1H): 7.10 (m, 1H); 6.95 (d, 2H); 6.85 (d, 2H); 6.80 (d, 1H): .75 (s,
TH); 4.05 {m, 2H); 3.85 (s, 3H); 3.65 {m, 1H); 3.55 {s, 3H); 3.20 (bs, 4H); 3.05 (bs,
4H); 2.5 (m, 2HY;, 0.85 (t, 3H).

EXAMPLE 30
3-(2-Ethoxypyridin-3-yh-1-{4-methoxyphenyisulfonyl)-2-oxo-3-(4-piperazin-1-yl-

benzylamino)-2, 3-dihydro-1H-indole-5-carbonitrile

ESI-MS: 639.30 {M+HI"

"H-NMR (500 MHz, de-DMSO): & [ppm] 8.25 (d, 1H); 8.10 (m, 3H); 8.05 (d, 1H); 7.90
(d, 1HY; 7.35 (s, 1H): 7.25 (6, 2H); 7.10 (m, 1HY; 8,90 (d. 2H); 8.80 (d, 1H): 3.95 (m,
1H); 3.85 (s, 3H): 3.80 (m, 1H): 3.75 (m, 1H); 3.05 {bs, 4H); 2.95 (m, 6H); 0.80 (1,
3H),
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EXAMPLE 31:
3-(2-Ethoxypyridin-3-y1)-3-[4-(4-ethylpiperazin-1-ylibenzylaminol- 1-(4-methoxy-
phenyisulfonyl}-2-oxo-2,3-dhydro-1H-indole-5-carbonitrile

ESLMS: 667.20 [MeH]

TH-NMR (500 MHz, de-DMSO): & [ppm] 8.25 (d, 1H); 8.10 (m, 3H); 8.05 (d, 1H); 7.60
(d, TH); 7.35 (s, 1H); 7.25 (d, 2H); 7.10 (m, TH): 6.90 (d, 2H); 6.80 (d, 1H); 3.95 (m.
1M, 3.85 (s, 3H); 3.80 {m, 1H); 3.70 (m, 1H): 3.10 (bs, 4M); 2.95 (m, 1H}; 2.85 (m,
1H); 2,50 (bs, 4HY; 2.40 (m, 2H); 1.05 (1, 3H); 0.80 (t, 3H).

EXAMPLE 32
1-{2 4-Dimethoxyphenylsulfonyl}-3-(2-ethoxypyridin-3-yh-3-[4-{4-ethyipiperazin-1-yl}-

benzylaminol-2-oxo-2, 3-dihydro-1H-indole-5-carbonitrile
ESI-MS: 887.20 [M+H]'

EXAMPLE 33;
3-{2-Ethoxypyridin-3-yl-6-fluoro-1-(4-methoxyphenylsulfonyl}-3-14-{4-
methylpiperazin-1-yhibenzylamingl-2-oxo-2,3-dihydro-1H-indole-5-carbonitrile

33,1 3-Chiore-3-(2-ethoxypyridin-3-yi)-8-fluoro-2-oxo-2, 3-dihydro- 1H-indole-5-

carbonifrile
ESI-MS: 332.00 [M+H]"

33.2 3-{2-Ethoxypyridin-3-yl}-8-fluoro-3-[4-(4-methylpiperazin-1-ylbenzylamino]-2-

oxo-2,3-dihydro-1H-indole-5-carbonitrile
ESI-MS: 501.25 [M+H]"

33.3 3-(2-Ethoxypyridin-3-yl}-6-flucro-1-{(4-methoxyphenylsulfonyi)-3-[4-(4-methyl-

piperazin-1-vhbenzylaminol-2-oxo-2, 3-dihydro- 1H-indole-5-carboniirile

ESEMS: 671,25 [M+H]"

TH-NBR (500 MHz, GDCL): 5 [opm] 8.20 (d, 1H); 8.15 (d, 2H): 8.10 (m, 1H); 7.95 (d,
TH); 7.10 (d, 1HY, 7.05 (d, 2H): 6.95 (m, 1H}: 6.85 (d, 2H); 6.80 (d, 2H); 4.15 (m, 1H);
4.10 (m, TH); 3.85 (s, 3H); 3.20 (m, 4H); 2.90 (m, TH); 2.80 (m, 1H): 2.65 (m, 4H);
2.35 (s, 3H): 2.15 (m, 1H): 1.05 (t, 3H).
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EXAMPLE 34:
3-(2-Ethoxypyridin-3-y)-6-fluoro-1-(4-methoxyphenyisulfony!}-2-oxo-3-(4-piperazin-
1-ykbenzylamino)-2, 3-dihydro-tH-indole-5-carbonitrile

341 tert-Butyl 4-(4-{[5-cyano-3-(2-ethoxypyridin-3-yD)-6-fluoro-2-oxo-2, 3-dihydro-

1H-Indol-3-ylaminolmethyliphenylipiperazine-i-carboxylate
ESI-MS: 587.25 IM+H]"

34.2 tert-Buty! 4-{4-{[5-cyano-3-{Z-athoxypyridin-3-y!}-6-fluoro-1-(4-methoxy-
phenyisulfonyl)-2-oxo-2,3-dihydro-1H-indo}-3-

yiamino]lmethyllphenyhpiperazine-1-carboxylate
ESI-MS: 757.25 [M+H]"

34.3 3-(2-Ethoxypyridin-3-yh)-6-fluoro-1-(4-methoxyphenylsulfonyl)-2-oxo-3-(4-

piperazin-1-yi-benzylamino)-2, 3-dihydro-1H-indole-5-carbonitrile

ESI-MS: 657.25 [M+H]"

TH-NMR (500 MHz, do-DMSO)Y: & [ppmi 8.25 (d, 1HY; 8.20 (d, 2H): 8.10 (m, 1H); 7.90
(d, TH): 7.40 (¢, tH); 7.25 (d, 2HY; 7.10 (m, TH) 6.90 (d, 2H); 6.80 {(d, 1H); 3.95 {m,
1H): 3.85 (s, 3H); 3.80 {m, 1HY; 3.75 (m, 1H); 3.10 (m, 4H); 2.95 (m, 6H): 0.85 (¢,
3H).

EXAMPLE 35:
3-(2-Ethoxypyridin-3-y1)-3-[4-(4-ethvipiperazin-1-yhibenzylamino]-&-fluore-1-(4-

methoxy-phenylsulfonyl)-2-oxo-2, 3-dihydre-1H-indole-5-carbonitrile

ESEMS: 685,20 [M+H]

"H-NMR (500 MHz, de-DMSO): 8 [ppm] 8.25 (d, 1H): 8.20 (d, 2H); 8.15 (m, 1H); 7.40
(d, 1H% 7.25 (d, 2H); 7.10 (m, TH), 6.85 (&, 2H); 8.80 (d, 1H); 3.95 {m, 1H); 3.85 (m,
4HY, 3.75 {m, TH} 3.10 {m, 4H); 3.00 (m, TH); 2.95 (m, 1H); 2.50 (bs, 4H); 2.40 {m,
2H); 1.05 (1, 3H); 0.80 (1, 3H).

EXAMPLE 36:

1-14-{2 2-Diftuorosthoxyjphanylsulfonyi]-3-{ 2-ethoxypyridin-3-yD-8-fluoro-3-{4-(4-

methyl-piperazin-1-ylibenzylaminol-Z-oxo-2, 3-dihydro-1H-indole-5-carbonitrile
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ESI-MS: 721.25 [M+H]"

H-NMR (500 MHz, de-DMSO): 5 [ppm] 8.25 (m, 3H); 8.10 (m, 2H): 7.80 (d, 1H);
7.40 (d, 1H): 7.35 (¢, 2H): 7.15 (m, 1H); 6.85 (d, 2M); 6.75 (d, 2H); B.40 (4, J = 70 Hz,
1HY; 4.45 (m, 2H%; 3.95 (m, TH); 3.85 {m, 1H); 3.80 (m, 1H); 3.05 (m, 4H); 3.00 (m,
1HY; 2,95 (m, 1H); 2.45 (m, 4H); 2.25 (m, 3H); 0.85 (£, 3H).

EXAMPLE 37:
3-{2-Ethoxyphenyh-1-(4-methoxyphenyisulfony)-3-[4-{4-methyipiperazin-1-yi}-
banzylamino}-2-oxo-2,3-dihydro- TH-indole-5-carboniirile

ESI-MS: 652.20 [M+H]'

"H-NMR (500 MHz, ds-DMSO): & [ppm] 816((! 2HY: 8.10 (d, 1H); 8.00 (d, 1H); 7.95
(d, 1TH): 7.40 (1, 1H): 7.30 {m, 3H); 7.15 (¢, 1HY; 6.95 (d, 1H): 6.90 (d, 2H); 6.80 (d,
2H)-4o5 {m, TH); 3.90 (s, 3H); 3.80 (m, 1H); 3.70 (m, 1H): 3.15 (m, 4H); 2.95 (m,

HY: 2.85 (m, 1H); 2.50 (m, 4H); 2.30 (s, 3HY; 0.95 (t, 3H).

1.3.2 Compounds | in which X' is -NH-CH,- and A is 1,3-phenylene

EXAMPLE 38:
1-(2,4-Dimethoxyphenylsulfony!)-3-(2-ethoxypyridin-3-yl}-5-iodo-3-{3-(4-
methylpiperazin-1-yhbenzylamino]-1,3-dihydroindol-2-one

38.1 3-(2-Ethoxypyridin-3-yl}-5-iode-3-[3-(4-methylpiperazin-1-yhbenzylamingo]-1,3-
dinydroindol-2-one

=SIMS: 584.15 [MH]

38.2 1-(2.4-Dimethoxyphenylsulfonyl)-3-(2-ethoxypyridin-3-yl)-5-iodo-3-[3-(4-
methyl-piperazin-1-vh)benzylaminol-1,3-dihydroindol-2-ane

ESI-MS: 784.15 [M+H]"

"H-NMR (500 MMz, dg-DMSQC} & [ppmi 8.20 (m, 2HY: 8.10 (m, 1H); 7.80 (d, 1H);
7.70 (d, 1H);, 7.30 {d, 1H); 7.15 (m, 1H); 6.90 {m, 15}, 6.80 {d, 1H); 8.65 {d, 1H}:
6.60 (m, 2H), 6.40 (s, 1H); 4.25 (m, 2H}); 3.85 (s, 3H); 3.55 (s, 3H); 3.20 (m, 4H);

310 (I, THY 2.90 (my, 1H);, 2.60 (m, 4H3; 2.40 (s, 3H);, 2.18 (m, 1H);, 1.20 {t, 3H).
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EXAMPLE 39:
3-(2-Ethoxypyridin-3-yh-5-iodo-1-(4-methoxy-2-trifluoromethoxyphenyisulfory)-3-13-
{(4-methylpiperazin-1-yl}benzyiaminol-1,3-dihydroindol-2-one

ESI-MS; 838.10 [M+H]"

HANMR (500 MHz, de-DMSO): & [ppm] 8.35 (d, TH); 8.20 (d, 1H): 8.10 (m, 1H): 7.80
(d, 1H); 7.70 (d, 1H); 7.25 (s, 1H); 7.15 (m, TH); B.85 (m, 2H); 6.80 (m, 2H); 6.60 (d,
1H): 6.55 (d, TH); 4.25 (m, 2H), 3.90 (s, 3H); 3.20 (m, 5H); 3.00 (m, 1H}; 2.60 (m,
4H): 2.35 (s, 3H); 2.10 (m, THY; 1.15 (1, 3H).

EXAMPLE 40:
3-(2-Ethoxypyridin-3-yl}-5-icdo-1-(4-methoxyphenyisutforyl}-3-[3-(4-methylpiperazin-
1-yl)-benzylaminc]-1,3-dihydroindol-2-one

ESIMS: 754,15 [M+H]"

"H-NMR (500 MHz, d-DMSO): 8 [ppm] 8.20 (d, 1H); 8.15 (m, 3H); 7.80 (d, 1H): 7.70
(d, THY; 7.20 (s, TH); 7.15 (m, 1H); 7.00 (d, 2H); 6.95 (m, 1H): 6.60 (d, 1H): 8.55 {m,
DHY: 4.10 {m, 2H); 3.85 (s, 3H); 3.20 (m, 4H); 2.95 (m, 1H); 2.75 (m. 1H); 2.60 (m,
4H): 2.35 (s, 3HY; 2.15 (m, TH), 1.10 (¢, 3H).

EXAMPLE 41:
3-(2-Ethoxypyridin-3-y)-5-todo-1-(2-methoxyphenylsulfony!)-3- 3-(4-methyipiperazin-
1-y-benzylamino]-1,3-dihydroindol-2-one

ESIMS: 754.15 [M+H]"

TH-NMR (500 MHz, de-DMSOY: 8 [ppm] 8.30 (d, 1H); 8.15 (d, 1H); 8.10 (m, 1H); 7.85
(d, 1HY); 7.70 {d, TH); 7.60 (m, THY, 7.30 (d, 1H); 7.15 (m, 2H); 6.90 (m, 2H); 6.80 (d,
1H); 6.55 (s, 1H); 6.50 (d, TH); 4.25 (m, 2H): 3.60 (s, 3H); 3.15 (m, 4H); 3.10 (m,
1H); 2.90 (m, TH); 2.60 (m, 4H); 2.40 (s, 3H); 2.15 (m, 1H); 1.20 {, 3H).

EXAMPLE 42
1-(2 4-Dimethoxyphenyisulfonyl)-3-(Z-ethoxypyridin-3-y1)-3-[3-(4-methylpiperazin-1-

yvi-benzylaminol-2-oxo-2,3-dihydro-1H-indole-5-carbonitrile

42,1 3-(2-Ethoxypyridin-3-y1)-3-{3-{4-methyipiperazin-1-yibenzylaminol-2-oxo-2,3-
dihydro-1H-indole~-S-carbonitrile

ESIFMS; 483.20 [M+H]”
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422 1-(2.4-Dimethoxyphenyisulfonyi)-3-(2-ethoxypyridin-3-y)-3-[3-(4-

methvlpiperazin-1-yl)benzylamingc]-2-oxo-2, 3-dihydro-1H-indole-5-carbonitrile

ES1-MS: 683.10 [M+H]

TH-NIR (500 MHz, de-DMSO): & [ppm) 8.35 (d, 1H); 8.20 (m, 1HY); 8.10 (m, 2H);

8.00 (d, TH); 7.50 (s, 1HY; 7.15 (m, 2H); 8.90 (d, 1H}; 6.85 (m, 2H); 6.65 (m, 2H);
445 (m, 2H); 3.95 (s, 3H); 3.80 (m, TH); 3.65 (s, 3H); 3.15 (bs, 4H); 3.10 (m, 1H);
3.00 (m, 1+ 2.50 (m, 4H); 2.30 (s, 3H); 1.05 (t, 3H).

EXAMPLE 43:
3-(2-Ethoxypyridin-3-y}-1-(4d-methoxyphenylisulfonyi)-3-[3-{4-mathyipiperazin-1-yl)-

benzylamino]-2-oxo-2,3-dihydro-1H-indole-b-carbonitrile

ESI-MS: 653.10 [M+H]

"H-NMR (500 MHz, de-DMSO}Y: 8 [ppm] 8.35 {d, 1H); 8.20 (m, 3H}; 8.10 (d, 1H); 7.95
fd, 1H), 7.45 {s, TH); 7.30 (d, 2H); 7.20 {m, 1H); 7.15 (1, 1H); 8.80 (d, TH); B.60 {m,
2HY; 4.05 (m, 1H): 3.95 (m, 18); 3.90 {m, 4H); 3.15 (m, 4H}; 3.05 {m, 1H); 2.85 (m,
THY; 2.50 (m, 4H); 2.30 {s, 3H); 0.80 (t, 3H).

EXAMPLE 44:
3-(2-Ethoxypyridin-3-yi}-1-(Z-methoxyphenyisulfonyt)-3-[3-(4-methyipiperazin-1-yl)-

benzylamino]-2-oxo-2,3-dihydro-1H-indole-5-carbonilrite

ESI-MS: 653,10 IM+H]T

"H-NMR (500 MHz, de-DMSOY: 8 [ppm] 8.35 (d, 1H); 8.20 (m, 2H); 8.10 (d, 1H); 8.00
(d, 1H); 7.85 {m, 1HY, 7.55 (s, 1H); 7.35 (d, 1H); 7.30 (m, 1H}, 7.15 (m, 2H); 6.80 {d,
1+, 8.65 (s, TH); 8.80 (d, 1H), 4.15 (m, 2H}, 3.85 (m, 1H);, 3.70 (s, 3H), 3.15 {bs,
AHY; 3.10 {m, THY;, 3.00 (m, 1HD; 2.50 (my, 4H); 2.25 (s, 3H); 1.05 (1, 3H).

1.3.3 Compounds | in which X' is -NH-CH,- and A is 1,2-phenylene

EXAMPLE 45:
1-(2 4-Dimethoxyphenylsulfonyl}-3-(2-ethoxypyridin-3-yl}-3-[2-(4-methyipiperazin-1-

yhi-benzylamino]-2-ox0-2,3-dihydro-1H-indole-5-carbonitrile
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45.1 3-{2-Ethoxypyridin-3-y1)-3-[2-{4-methyipiperazin-1-yhbenzylamino]-2-ox0-2,3-
dihydro-1H-indole-5-carbonitrile

ESI-MS: 483.20 [M+H]"

452 1-(2 4-Dimethoxyphenyisulfonyl)-3-(2-ethoxypyridin-3-y}-3-12-(4-

meathylpiperazin-1-ylbhenzylaminol-2-oxo-2, 3-dihydro-1H-indole~-5-carbonitrile

ESIMS: 683.15 [M+H]"

TH-NMR (500 Mz, de-DMSOY: 8 [ppm] 8.20 (d, 2H); 8.10 (d, 2H): 7.75 (d, 1H); 7.25
(t, 1H): 7.20 (s, 1H}); 7.10 (d, TH); 7.00 (t, 1H); 6.80 (1, 2H); 6.85 (d, 1H); 6.60 (d, TH};
8.25 (d, TH); 4.20 (m, 2H); 3.75 (s, 3H); 3.55 (s, 3H): 3.20 (m, TH): 3.10 (m, TH);
3.05 {m, 1H}; 2.90 (bs, 2HY: 2.75 (m, 2H}; 2.35 (m, 4H); 2.30 (s, 3H); 1.15 (4, 3H).

EXAMPLE 46:
3-(2-Ethoxypyridin-3-yh-1-(4-methaxyphenylsulfonyl)-3-[2-{4-methyipiperazin-1-yl}-

benzylamino]-2-oxe-2, 3-dihydro-1H-indole-5-carbonitrile

ESI-MS: 85340 [M+H]

TH-NMR (500 MHz, de-DMSOY: & [ppr] 8.20 (m., 1HY; 8.10 {m, 3H); 8.05 (d, 1H);
7.95 (d, 1H); 7.30 (m, 2H); 7.20 (m, 3H); 7.10 (1, 1H); 7.00 (m, 2H); 3.95 (m, 1H);
3.90 (m, TH): 3.80 (s, 3H); 3.85 (m, 1H): 3.25 {m, 1H); 3.15 (m, 1H); 2.70 (m, 2H};
2.60 {mn, 2H): 2.25 (m, 4H); 2.20 (s, 3H); 0.70 (t, 3H).

EXAMPLE 47:
3-(2-Ethoxypyridin-3-yi)-1-(2-methoxyphenyisulfonyl)-3-[2-(4-methylpiperazin-1-yi)-

benzylamino]-2-oxo-2, 3-dihydro- 1 H-indole-5-carbonitrile

ESIMS: 653.10 [M+H]"

TH-NMR (500 MHz, de-DMSO): § [ppmi] 8.30 (d, 1H); 8.25 (d, 1H); 8.10 (m, 2H); 7.75
(@, THY: 7.55 (1, 1H); 7.25 (m. 20); 7.15 (4, 1H); 7.10 (d, 1H); 7.00 &, 1H); .90 (m
1HY; 8.80 (d, 2H); 4.20 (m, 2H); 3.80 (s, 3M}; 3.25 (m, 1H); 3.05 (m, 2H); 2.85 (m
2HY: 2.70 (m, 2HY; 2.35 (m, 4H); 2.30 (s, 3HY; 1.15 (1, 3H).

|.4  Preparation of the compounds |in which X is -NH-

4.1 Compounds | in which X' is -NH-. Ais 1.4-phenviene, X% is a single bond, X is

N.nisZandmis 2
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EXAMPLE 48:
1-{2,4-Dimethoxyphenylsulionyt)-3-(2-athoxypyridin-3-y1)-3-[4-(4-ethyipiperazin-
1-yh-phenylamino}-5-iodo-1,3-dihydroindol-2-one

48.1 1-(2,4-Dimethoxyphenylsuifonyl)-3-(2-ethoxypyridin-3-y}-3-hydroxy-5-iodo-1,3-

dihydroindol-2-cne

Sodium hydride {145 mg of & 50% strength dispersion in mineral oil, 3.03 mmol) was
added to an ice-cooled solution of 3-(2-ethoxypyridin-3-y1-3-hydroxy-5-iodo-1,3-
dihydro-indel-2-one (1.0 g, 2,52 mmol} in DMF {20 mi). The reaction mixture was
stirred at 0°C for 15 minutes and then 2 4-dimethoxyphenylsulfony! chloride (98 mg,
0.48 mmol} was added. The reaction mixture was stirred at reom temparature for

2 hours, water was added, and the resuliing precipitate was filtered off. The
precipitate formed after stirring in ethy! ether (50 mi) overnight was filtered off with
suction, resuiting in 730 myg of the title compound (45% vyieid).

ESI-MS: 597.05 [M+HT

482 B-Chioro~?'-(2,4-{%imeth@xyphenylsuifomyl)—3—{2-ethoxypyridin—Sﬂy!)»Swiodomi!3-
dihydroindol-2-one

Pyridine (40 pi, 0.46 mmol) and thionyl chleride (35 pi, 0.46 mmol) were added
successively fo an ice-cooled solution of 1-(2 4-dimethoxyphenylsulfonyl)-3-(2-
ethoxypridin-3-yl}-3-hydroxy-5-icdo-1,3-dihydroindol-2-one (100 mg, 0.15 mmol} in
dichioromethane {30 mi). The reaction mixture was allowed o warm 1o room
ternperature and stirred for 3 hours. lce-water was added o the reaction mixture,
and the aqueous phase was exiracted with dichloromethane. The organic phase
was dried over magnesium sulfale, fillered and concentrated under reduced
pressure. The resuiting crude product {110 mg) was employed without further
purification in the next stage.

ESI-MS: 614,90 [M+H]

48.3 1-(2,4-Dimethoxyphenylsulfonyl}-3-(2-ethoxypyridin-3-y}-3-[4-(4-
ethylpiperazin-1-yi}-phenylaminol-5-iodo-1,3-dihydroindol-Z-one

4-(4-Ethylpiperazin-1-yhiphenylamine (44 mg, 0.21 mmoi) was added to a solution of
3-chioro-1-(2,4-dimethoxyphenyisuifonyl)-3-{2-ethoxypyridin-3-yi)-5-icdo-1,3-
dinydro-inaei-2-one {110 mg, 0.18 mmol} in dichioromethane (15 mi). The reaction

mixture was agitated in a Biotage microwave vial at 120°C for 4 hours. The reaction
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mixture was concentrated under reduced pressure. Purification by chromatography
{silica gel, 0-8% methanol in dichioromethane) resulted in 16 mg of the title
compound {11% yield).

ESMS: 784.20 [M+HT

TH-NMR (500 MHz, de-DMSO): & [ppm] 8.15 (m, 1H); 8.05 (d, 1H); 7.85 (d, 1H), 7.75
(d, THY); 7.50 (d, 1H), 7.30 (s, 1H), 7.10 (dd, 1H}; 6.70 (d, 1H}; 6.65 (s, 1H); 6.45 (4,
2HY; 6.40 (d, ZH); 4.05 {m, 2H); 3.85 (s, 3H}; 3.55 (s, 3H); 2.95 (bs, 4H); 2.45 (bs,
4H); 2.35 (m, 2H); 1.0C {t, 3y, 0.80 {4, 3H).

EXAMPLE 49;
1-(2,4-Dimethoxyphenylsulfony!)-3-(2-ethoxypyridin-3-yl)-8-iodo-3-[4-{4-

methylpiperazin-1-yiphenyiaminol-1,3-dihydroindol-2-one

491 3-{2-Ethoxypyridin-G-yi»-5-iodo-3-[4-(4-methylpiperazin-1-yliphenylamina]-1,3-
gdihydroindohk-Z-one

ESE-MS: 570.15 [M+H]

48.2 1-{2 4-Dimethoxyphenylsuifonyl}-3-(2-ethoxypyridin-3-yi}-5-iodo-3-[4-{4-
rmethyl-piperazin-1-yl)phenylaminol-1,3-dihydroindol-2-one

ESI-MS: 770.70 [M+H]"

TH-NMR (500 MHz, CDCL): 8 [ppmi 8.25 (d, 1H); 8.15 (m, 1H); 8.05 (d, 1H); 7.60 (m,
2H); 7.45 (s, 1HY, 6.95 (m, 1H); B.55 (d, 1H): 6.35 (m, 4H); 6.25 (m, 1H); 4.25 (m,
2H); 3.90 (s, 3H); 3.35 (s, 3H); 3.05 (m, 4H); 2.55 (m, 4H); 2.35 (s, 3H); 1.20 (t, 3H).

EXAMPLE 50
3-(2-Ethoxypyridin-3-yi)-5-lodo-1-{4-methoxyphenylsulfonyl)-3-[4-{4-methyipiperazin-
1-yl}-phenylaminol-1,3-dinydroindcl-2-one

ESEMS: 740,15 [M+H]"

"H-NMR (500 MHz, de-DMSO): 5 [ppmi 8.35 (d, 1H); 8.15 (m, 1H)}: 7.85 (d, 2H}, 7.75
(d, 1H); 7.60 (d, 1H); 7.35 (s, 1H), 7.10 {m, 1H), 7.05 {d, 1H}; 6.45 (d, 2H}, 6.35 (d,
2HY; 415 (m, 1H); 4.00 (m, TH); 3.85 {s, 3H); 3.05 (m, 4H); 2.6C (m, 4H); 2.35 (s,
3H), 0.95 {1, 3H).
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EXAMPLE 51;
5-Chloro-3-(2-ethoxyoyridin-3-yh-1-{4-rnethoxyphenylsulfonyl}-3-[4-(4-
methylpiperazin-1-yliphenylaminol-1,3~dihydroindol-2-one

51.1 5-Chiore-3-(2-ethoxypyridin-3-y1}-3-[4-(4-methylpiperazin-1-yliphenyiaminoi-
1,3-dihydroindol-2-one

ESI-MS: 478.20 [M+H]

51.2 5-Chloro-3-{Z-sthoxypyridin-3-yi}-1-(4-methoxyphenylsulfonyl}-3-[4-(4-methyl
piperazin-1-yl\phenylaminol-1,3-dihydroindok-2-one

ESI-MS: 648.15 [M+H]'

TH-NMR (500 MHz, CDCLY: 8 [pprm] 8.25 (d, 1H); 8.15 (m, 1H); 7.80 {d, 2H); 7.75 (d,
1H); 7.30 (m, 1HY; 7.10 (s, 1H); 7.00 (m, 1H); 6.90 (d, 2H}; 6.45 (d, 2HY: 6.35 (d, 2H):
4.15 {m, 1H); 4.10 (m, 1H); 4.00 (s, 1H); 3.90 (s, 3H); 3.05 (m, 4H); 2.55 (m, 4H);
2.35 (s, 3H); 1.05 {t, 3H).

EXAMPLE 52:
5-Chloro-3-(2-ethoxypyridin-3-yh-6-flucro-1-{4-methoxyphenylsulfonyl)-3-[4-(4-

methyl-piperazin-1-yiiphenyiaminol-1,3-dihydroindol-2-one

52.1 5-Chloro-3-(2-ethoxypyridin-3-y)-6-flucro-3-[4-(4-methyipiperazin-1-vi)-
phenylamino]-1,3-dihydreindol-2-one

ESI-MS: 496.20 [M+H]"

52.2 5-Chioro-3-(2-ethoxypyridin-3-yl}-8-flucro-1-(4-methoxyphenyisulfonyh)-3-[4-(4-
methyipiperazin-1-yliphenylaminol-1, 3-dihydroindol-2-one

ESI-MS: 666.20 [M+H]'

TH-NIR (400 MHz, CDCls): 8 [ppm] 8.25 {d, 11H); 8.15 (m, THY: 7.80 (d, 2H); 7.65 (d,
1H); 7.10 (d, TH); 7.00 (t, 1H); 8.85 (d, 2H}, 6.35 (d, 2H); 6.25 (d, 2H); 4.15 {m, 2H};
3.95 (s, 1H}), 3.90 {5, 3H); 3.05 {m, 4H}; 2.55 (m, 4H); 2.35 (s, 3H), 1.05 (1, 3H).

EXAMPLE 53:
8-Chioro-3-(2-ethoxypyridin-3-yi)-5-flucro-1-(4-methoxyphenylsulfony!)-3-{4-(4-

methyl-piperazin-1-yvhphenylaminol-1,3-dihydroindol-2-one
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53.1 6-Chiore-3-{Z-ethoxypyridin-3-yi)-5-fiuoro-3-[4-(4-methylpiperazin-1-yl)-
phenyiaminol-1,3-dihydroindol-2-cne

ESI-MS: 496,20 [M+HT

53.2 6-Chloro-3-(2-ethoxypyridin-3-yl)-&-flucro~-1-(4-methoxyphenyisulfonyl}-3-[4-(4-
methylpiperazin-1-yhphenylamingl-1,3-dinhydroindol-2-one

ESI-MS: 666.20 IM+H]"

H-NMR (400 MHz, CDCL): & [ppm] 8.25 (d, 1H); 8.15 (m, TH); 7.90 (d, 1H); 7.85 (d,
2HY; .95 (m, 1HY; 6.90 (m, 3H): 6.35 (d, 2H); 6.25 (d, 2H); 4.15 {m, 2H); 3.95 (s,
1H): 3.90 (s, 3H); 3.05 (m, 4H); 2.55 (m, 4H}; 2.35 (s, 3H); 1.05 (t, 3H).

EXAMPLE 54:
3-{2-Ethoxypyridin-3-yi}-5 6-difiuoro-1-(4-methoxyphenyisulfonyl)-3-[4-(4-
methylpiperazin-1-yhphenylaminol-1,3-dinydroindel-2-one

54.1 3-(2-Ethoxypyridin-3-yl}-5,8-difluore-3-[4-(4-methyipiperazin-1-yhiphenylamino]-

1,3-dihydroindol-2-one
FSI-MS: 480.20 [M+H]"

54.2 3-(2-Ethoxypyridin-3-y1)-5,6-difluoro-1-(4-methoxyphenyisulfonyl)-3-[4-(4-
methyl-piperazin-1-yliphenylaminol-1,3-dihydreindel-2-one

ESI-MS: 650.25 [M+H]"

TH-NMR (400 MHz, CDClL): & [pom] 8.25 (d, THY; 8.15 (m, 1H); 7.80 (d, 2H); 7.70 (m
TH); 6.95 (m, 4H); 6.35 (d, 2HY; 6.25 (d, 2H); 4.15 {(m, 2H): 3.95 (s, TH}: 3.90 (s, 3H):
3.05 (m, 4H); 2.55 (m, 4H}; 2.35 (s, 3H); 1.05 (t, 3H).

EXAMPLE 55;
1-(2,4-Dimethoxyphenyisulfonyh)-3-(2-ethoxypyridin-3-y1)-3-[4-(4-methylpiperazin-1-
yh-phenylaminol-2-oxe-2, 3-dihydro- tH-indole-5-carbonitrile

551 3-(2-Ethoxypyridin-3-yi)-3-[4-(4-methyipiperazin-1-yl)phenylaming]-2-oxo-2,3-
diydro-1H-indole-5-carbonitrile

1
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ESI-MS: 460.25 [M+HT"

55.2 1-(2,4-Dirnethoxyphenyisufonyi)-3-(2-ethoxypyridin-3-yi)-3-{4-{4-
methylpiperazin-1-yhphenylaminol-2-0xo-2, 3-dihydro-1H-indole-5-carboniirile

£SI1-MS: 669,25 [M+H]'

"H-NMR (500 MHz, de-DMSO): 5 [ppm] 8.30 (d. 1H); 8.15 {m, TH); 8.05 (d, 1H); 7.95
(d, 1H); 7.60 (d, THY; 7.45 (s, 1H); 7.00 (m, 1H); 6.55 (d, 1H); 8.30 (m, 5H); 4.25 (m,
2H); 3.90 (s, 3H); 3.35 (s, 3H); 3.05 (m, 4HY; 2.55 (m, 4H); 2.35 (s, 3H); 1.15 (L, 3H).

EXAMPLE 58
1-(2,4-Dimethoxyphenyls uIfonyi)—B—(Z—ethoxypyridin~3ny#)—3~{4-(4—ethyfpiper'azi n-1-y13-

phenviamino]-2-oxo-2,3~dihydro-1H-indole-5-carbonitrile

56.1 3-(2-Ethoxypyridin-3-yi)-3-[4-{4-ethylpiperazin-1-yl)phenylaming]-2-oxo-2, 3~
dihydro- TH-indole-5-carbonitrile

ESI-MS: 483.30 IM+H]"

56.2 1-(2,4-Dimethoxyphenyisulfonyl}-3-(2-ethoxypyridin-3-yi}-3-14-/4-

ethylpiperazin-1-yh-phenylamino]-2-oxo-2, 3-dihydro- 1H-indole-5-carbonitrile

ESI-MS: 683.30 [M+H]"

"H-NMR (500 MHz, CDCls): 5 [ppra] 8.30 (d, 144); 8.15 (m, 1H); 8.05 (d, 1H); 7.95 (d,
1HY; 7.80 (d, 1H); 7.45 (s, 1H); 7.00 {m, 1H); 8.60 (d, TH}; 6.30 (m, 5H); 4.25 (m,
2H); 4.00 (m, 1H); 3.80 (s, 3H); 3.30 (s, 3H); 3.10 (m, 4H); 2.85 (m, 4H); 2.55 (m,
2H): 1.15 (m, 6H).

EXAMPLE 57: :
3-(2-Ethoxypyridin-3-yi)-3-[4-(4-ethylpiperazin-1-y)phenylamino)-1-(4-methoxy-

phenytsulfonyl)-2-oxo-2,3-dihydro-1H-indole-5-carbonitrile

ESI-MS: 653.30 [M+H]

TH-NMR (500 MHz, CDCls) 8 [ppm] 8.30 (d, THY, 8.15 (m, 1H); 7.95 (d, 1H); 7.0 {m
2HY, 7.80 (d, 1HY; 7.40 (s, 1H); 7.00 {4, 1H); .95 (d, 2H); 6.35 (d, 2H); 6.25 (d, 2H);
415 {m, 1H); 4.05 (m, TH); 3.80 (s, 3H); 3.80 {m, 1H}; 3.30 (s, 3H); 3.10 (m, 4H);
2.65 (m, 4H); 2.55 {m, 2H);, 1.15 (1, 3H); 0.85 (&, 3H).
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EXAMPLE 58:
3-(2-Ethoxypyridin-3-yl}-3-[4-{4-ethylpiperazin-1-yl)phenylaminc}-1-(2-methoxy-
phanylsulfony!)-2-oxo-2,3-dihydre-tH-indole-5-carbenitrile

ESLMS: 653.30 [M+HT'

"H-NMR (500 MHz, CDCL): & [ppm] 8.30 (d, 1H); 8.15 (m, 1H); 8.10 (d, 1H); 7.95 (d,
TH): 7.65 (d, THY); 7.55 (1, 1H); 7.45 (s, TH); 7.10 (1, 2H); 7.00 (m, 1H); 6.85 (d, 1H);
6.30 (m, 4H); 4.25 (m, 2H); 3.95 (s, 1H); 2.80 (m, 1H}; 3.35 (s, 3H); 3.15 (bs, 4H);
2.65 (bs, 4HY; 2.55 (m, 2H); 1.15 {m, 8H).

EXAMPLE 59
3-(2-Ethoxypyridin-3-y13-6-flucro-1-(4-methoxyphenylsulfonyl}-3-[4-(4-

methylpiperazin-1-ylphenylaminol-2-oxo-2,3-dihydro-1H-indole-5-carbonitrile

58.1 3-{2-Ethoxypyridin-3-yl)-8-fluoro-3-[4-(4-methyipiperazin-1-ylphenylaminol-2-
oxo-2,3-dihydro-1H-indole-5-carbonitrile

ESI-MS: 487.25 [M+H]

59.2 3-(2-Ethoxypyridin-3-yh-6-fluoro-1-(4-methoxyphenyisuifonyl)-3-[4-(4-methyl-

piperazin-1-yl)phenylaminol-2-cxo-2,3-dinydro-1H-indole-5-carbonitrile

ESI-MS: 857.25 [M+HT

"H-NMR (500 MHz, ds-DMSOY: & [ppm] 8.15 (m, 2H); 8.0 (d, 2H), 7.80 (d, 1H), 7.70
(d, 1H); 7.15 (m, 3H); 6.45 (d, 2H); 6.35 (d, 2H); .00 (s, 1H); 3.95 (m, 1H); 3.90 (s,
3HY; 3.80 (m, 1H); 2.95 (bs, 4H); 2.45 (bs, 4H); 2.25 (s, 3H); 0.75 (m, EH).

| 4.2 Compounds [inwhich X' is -NH- Ais 1.3-ohenvlene, X*is a single bond, X* is

N.nis2andmis 2

EXAMPLE 60:
1-(2, 4-Dimethoxyphenylsulfonyl)-3-(2-ethoxypyridin-3-yl}-5-iodo-3-[3-(4-

methvipiperazin-1-yliphenylaminol-1,3-dihydroindol-2-one

60.1 3-(2-Ethoxypyridin-3-y)-5-iode-3-[3-(4-methyipiperazin-1-yl)phenylaminol-1,3-
dihydroindol-Z-one

ESI-MS: 570.15 [M+H]"
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H-NMR (500 Mz, CDCL): & [ppm] 8.20 (d, 1H); 8.15 {m, 1HY: 7.55 (d, 1H): 7.40 (s,
1H); 7.00 (m, 2H); .55 (d, 1H}; 6.45 (d, TH); 6.25 (d, THY}: 6.15 (s, TH); 4.25 (m, 2H):
2.50 (bs, 4H); 2.30 (s, 3H): 2.05 (bs, 3H); 1.15 (¢, 3H).

60.2 1-(2,4-Dimethoxyphenylsulfonyl)-3-(2-ethoxypyridin-3-yl1-5-i0do-3-[3-(4-
methyl-piperazin-1-ylphenyiamine]-1,3-dihydroindol-2-one

ESI-MS: 770.10 [M+H]"

TH-NMR (500 MHz, de-DMSO): 3 {ppm] 8.15 (m, 1H); 7.95 (d, 1H): 7.90 (d, 1H): 7.75
(d, 1H); 7.50 (d, 1H); 7.30 (s, 1H); 7.05 (d, 1H); 6.70 (m, 2H): 6.65 (s, 1H): 6.25 (m,
2HY; 6.20 (s, 1H); 8.00 (d, TH); 4.05 (m, 2H); 3.85 (s, 3H); 3.55 (s, 3H); 2.85 (m, 4H):
2.35 (bs, 4H): 2.20 (bs, 3H); 0.90 (t, 3H).

EXAMPLE 61:
3-(2-Ethoxypyridin-3-y}-1-(4-methoxyphenylsulfonyl)-3-[3-(4-methyipiperazin-1-yl)-

phenylaminoal-2-oxc-2,3-dihydro-1H-indole-5-carbonitrile

61.1 3-(2-Ethoxypyridin-3-yi}-3-[3-(4-methyipiperazin-1-yliphenylaminol-2-axo-2,3-

dihydro-1H-indole-5-carbonitrile
ESI-MS: 469.25 [M+H]*

61.2 3-(2-Ethoxypyridin-3-yl)-1-(4-methoxyphenyisulfony))-3-[3-(4-methyipiverazin-
1-yD-phenylamino]-2-oxo-2,3-dihydro-1H-indole-5-carbonitrite

ESEMS: 638.25 [M+HT

TH-NMR (500 MHz, de-DMSO): 8 [ppm] 8.15 {m, 1H); 8.05 (d, THY, 7.95 {m, 4H);
7.55 (s, 1H); 7.15 (d, TH); 7.10 (m, 2H); 6.70 {t, 1H); 6.30 (s, 1H); 6.25 (m, 1H); 6.10
{s, TH), 5.95 (d, TH); 3.85 {m, TH); 3.85 (s, 3H); 3.65 (m, 1H); 2.85 (m, 4H); 2.35 (bs,
4H); 2.20 (s, 3H); 0.65 {1, 3H).

EXAMPLE 62:
1-(2.4-Dimethoxyphenylsulfonyl)-3-(2-ethoxypyridin-3-y}-3-13-(4-methyipiperazin-1-

yli-phenylaminol-2-oxo0-2, 3-dihydro- 1H-indole-5-carbonitrile

ESIMS: 669.25 [M+HIT"
TH-NMR (500 MMz, dg-DMSO): & [ppm] 8.15 (m, 1H); 8.05 (d, 1H), 7.90 (m, 3H);
7.85{s, TH); 7.10 {m, TH); 8.70 {m, 2H}; 6.65 {m, 1H), 8.30 {m, 2H); 6.20 (s, 1H);
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5.95 (d, 1H); 4.05 (m, 2H); 3.85 (s, 3H); 3.55 (s, 3R); 2.85 (m, 4H); 2.35 (bs, 4H):
2.20 (s, 3H): 0.85 (L, 3H).

4.3 Compounds [ in which X' is -NH-, Ais 1.4-phenylene. X* is a single bond, X is

CH,nis Tand mis 1

EXAMPLE 63:
3-(4-Azetidin-3-yiphenylamino)-1-(2,4-dimethoxyphenylsulfonyi)-3-(2-ethoxypyridin-
3-yi)-5-icdo-1,3-dihydroindol-2-one as hydrochloride

63.1 tert-Butyl 3-{4-[3-{2-ethoxypyridin-3-yl)-5-iodo-2-ox0-2, 3-dihydro-1H-indol-

3ylamino]-phenyllazetidine-1-carboxylate
ESI-MS: 626.90 [M+H]"

63.2 teﬁ-ButyE 3-{4-[1-(2 4-dimethoxyphenylsulfonyl)-3-(2-ethoxypyridin-3-yi)-5-iodo-
2-0x0-2,3-dihydro-1H-indol-3-ylamino]phenyilazelidine-1-carboxylate

83.3 3-(4-Azetidin-3-yiphenylamino}-1-(2 4-dimethaxyphenyisulfonyD-3-(2-
ethoxypyridin-3-yi}-5-iodo-1,3-dihydroindcl-2-one as hydrochioride

ESI-MS: 765.00 IM+HY

"H-NMR (500 MHz, CDCLY: 8 [ppm} 9.75 (bs, 1H); 9.45 (bs, THY;, 8.15 {d, tH}; 8.00
{d, TH); 7.80 (d, 1H); 7.65 (@, 1H), 7.60 (d, 1H), 7.35 (s, 1H); 7.00 (m, 2H); 6.90 (1,
1H);, 6.55 (m, 3H); 6.45 (m, 1H); 4.55 {m, 1H); 4.30-4.00 (m, 7H); 3.85 (s, 3H); 3.55
(s, 3H); 115 {t, 3H).

EXAMPLE 64
1-(2,4-Dimethoxyphenylsuifonyl)-3-(2-ethoxypyridin-3-yl}-3-[4-( 1 -ethylazetidin-3-yl}-

phenylamine]-5-icde-1,3-dihydroindol-2-one as trifluoroacetic acid salt

H-NMR (500 MHz, CDGCLL): 8 [ppm] 13.55 (bs, 1H); 8.15 (m, 1H); 8.05 (d, 1H): 7.80
(d, 1H); 7.65 {m, 2H); 7.35 (s, 1H): 6.90 (m, TH); 6.85 (d, 2H); 6.55 (m, 4H}: 6.35 (s,
1H); 4.60 (m, 2H); 4.25 (m, 1H); 4.15 (m, 2H); 3.85 (s, 3H); 3.60 (m, 2H); 3.55 (s,
3HY: 3.15 (m, 2H): 1.25 (4, 3H); 1.10 (&, 3H).

EXAMPLE 65:
3-{4-Azetidin-3-yIphenylaminoc)-3-(2-ethoxypyridin-3-y)-5-iodo-1-(4~-methoxy-
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phenylsulfonyl)-1,3-dihydreindol-Z-ong
65,7 tert-Butyl 3—{4{3—(2—@thoxypyr%diﬁ—S-yl)-S—iodo—1—(@~methoxypheﬂyisulfony1)—2~

oxo-2,3-dihydro-1H-indol-3ylaminoiphenyliazetidine- 1-carboxylate
ESI-MS: 741,10 [M-Bu+H]"

§5.2 3-(4-Azetidin-3-yiphenylamino)-3-(2-ethoxypyridin-3-yl}-5-lcdo-1-(4-methoxy-
phenylsulfonyt}-1,3-dihydroindol-2-one

"H-NMR (500 MHz, CDCL): 8 [opm] 9.80 (bs, 1H); 9.45 (bs, 1H); 8.15 (d, 1H): 7.05
(d, TH): 7.90 (d, 2H}: 7.85 (m, 2H); 7.30 (s, TH); 7.00-6.80 (m, 5H); 6.45 (m, 2H);
4.30 (bs, 2H); 4,20-3.95 (m, 5H); 3.85 (5, 3H): 0.95 (1. 3H).

EXAMPLE 66:
3-{2-Ethoxypyridin-3-vi)-3-[4-{1-ethylazetidin-3-yl)phenylaming]-5-icdo-1-{4-methoxy-

phenylsulfanyl)-1,3-dihydroindol-2-one as trifluoroacetic acid salt

ESI-MS: 725,15 [M+H]"

H-NMR (500 MHz, CDCl): 8 [ppm} 13.55 (bs, 1H); 8.15 (m, 1H); 7.85 (m, 3H); 7.70
(d, THY); 7.65 (d, 1H); 7.30 (s, TH); 6.95 (m, 1H); 6.90 (d, 2H}; 8.80 {d, 2H); 6.45 (d,
2HY, 4.80 (m, 2HY, 410 {m, 28); 3.85 (m, 1H); 3.90 (s, 3H), 3.65 {m, 2H); 3.15 (m,
2H) 1.25 (1, 3H), 0.80 (t, 3H).

4.4 Compounds |inwhich X' is -NH-_ A is pyridylene, X% is a sinale bond, X% is N,

nisZandmis 2

EXAMPLE 67:
1-(2 4-Dimethoxyphenylsuifonyt)-3-(2-ethoxypyridin-3-yi)-5-iodo-3-{6-(4-
methylpiperazin-1-yhpyridin-3-ylaminol-1,3-dihydroindol-2-one

67.1 3-{Z-Ethoxypyridin-3-yl}-5-l0do-3-{6-(4-methyipiperazin-1-yl)pyridin-3-ylaminc]-
1,3-dihydroindol-2-one

ESI-MS: 571.20 [M+H]"

67.2 1-(2 4-Dimethoxyphenyisulfonyl}-3-(2-ethoxypyridin-3-yI}-5-iodo-3-[B~(4-
methyl-piperazin-1-yhpyrdin-3-ylaminaol-1, 3-dihydroindol-2-one
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'H-NMR (500 MHz, de-DMSOY: & [ppm] 8.20 (d, 1H): 8.15 (m, 1H), 7.85 (d, 1H): 7.75
(@, 1H): 7.55 (d, 1H}; 7.35 (s, 1H); 7.25 (m, 1H); 7.10 (m, 1H); .70 {d, 1H); 8.55 (s,
TH); 6,30 (d, 1H); 5.85 (s, 1H); 4.05 (m, 2H); 3.85 (s, 3H); 3.55 (s, 3+ 3.25 (m, 4H);
2.40 (m, 4H); 2.20 (s, 3H); 0.95 (t, 3H).

EXAMPLE 68:
3-(2-Ethoxypyridin-3-yl})-5-iodo-~t-(4-methoxyphenyisulfonyl}-3-[6-(4-methylpiperazin-
1-yh-pyridin-3-yiamino]-1,3-dihydroindol-2-one

ESI-MS: 741,10 IM+H]*

TH-NMR (500 MHz, de-DMSO): 8 [ppm] 8.15 (m, TH); 8.10 (d, 1HY, 7.90 (d, 2H): 7.80
(d, 1H); 7.80 (d, 1HY; 7.40 (m, 1H); 7.30 (s, 1HY; 7.15 (m, 2H); 6.85 (d, 1H); 6.65 (d,
THY: 4.15 (m, 2H); 3.95 (m, 1H); 3.85 (s, 3H); 3.75 (m, 1H); 3.50 {m, 2H): 3.05 {m.
4H); 2.85 (s, 3H); 0.70 (¢, 3H).

EXAMPLE 69;
1-FPhenylsulfonyl-3-(2-ethoxypyridin-3-yi}-5-lodo-3-[6-(4-methyipiperazin-1-yhpyridin-

3-ylamino]-1,3-dihydroindol-2-one

ESEMS: 711.10 [M+H]

TH-NMR (500 MHz, de-DMSO): & [ppm]

§.15 (m, 2H); 7.95 (d, 2H); 7.80 {m, 2H); 7.65 (m, 3H); 7.40 (m, 1H); 7.35 (s, 1H);
715 (m, 1H): 8.80 (d, 1H); .60 (@, 1H); 4.15 (m, 2H}; 3.95 (m, 1H): 3.70 (m, 1H);
3.50 (m, 2HY}; 3.05 (m, 4H); 2.85 (s, 3H); 0.65 (1, 3H).

1.4.5 Compounds | inwhich X' is -NH-. A is 1.4-phenviene, X% is -C(=0)-, X¥ is N, n

sZand mis 2

EXAMPLE 70;
3-(2-Ethoxypyridin-3-yi}-5-iado- 1-(4-methoxyphenylsulfonyl)-3-[4-(4-methyipiperazin-
1-carbonyl)phenylaminol-1,3-dihydroindol-2-one

70.1 3-(2-Ethoxypyridin-3-yl}-5-iodo-3-{4-{4-methyipiperazin-1-

carbonylphenviamingl-1,3-dihydroindel-2-one

ESIMS: 588.15 [M+H]"
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70.2 3-(2-Ethoxypyridin-3-y1)-5-iodo-1-(4-methoxyphenyisuifonyl}-3-[4-(4-methyl-

piperazin-1-carbonylphanylamingl-1,3-dihydroindol-2-one

ESI-MS: 768.10 [M+H]

H-AMR (500 MHz, de-DWMSO): 3 [pom] 8.15 (m, 1H); 8.00 (d, 2HY; 7.85 (m, 2H): 7.7
(d, 1H), 7.25 (s, 1H), 7.15 (d, 2H); 7.10 {m, 1H), 7.05 (d, 2H); 7.0 (s, 1H): 6.60 (d,
2HY 3.95 (m, 1H); 3.85 (s, 3H); 3.70 (m, 1H); 3.45 {bs, 4H); 2.30 (bs, 4H); 2.20 (s,
3 0.65 (1, 3H).

EXAMPLE 71:
1-(2,4-Dimethoxyphenylsulfonyl)-3-{2-ethoxypyridin-3-y)-5-iodo-3-[4-{4-

methvlpiperazin-1-carbonyliphenylamingl-1,3-dihydroindol-2-one
ESIMS: 798.10 [M+HY

EXAMPLE 72
3-(2-Ethoxypyridin-3-yl}-1-(4-methoxyphenylsulfonyl}-3-[4-(4-methyipiperazin-1-
carbonyl}-phenylamino}-2-oxo-2,3-dihydro-1H-indole-5-carbonitrile

72,1 3-(2-Ethoxypyridin-3-y1)-3-[4-{4-methyipiperazin- 1-carbonyl)phenylamino-2-

oxo-2,3-dihydro-1H-indole-5-carbonitrile
ESI-MS: 487.20 [M+H]"

72.2 3-(2-Ethoxypyridin-3-yi)-1-(4-methoxyphenylsulfonyi)-3-[4-{4-methyipiperazin-

t-carbonyl)phenylamine]-2-oxe-2,3-dihydro-1H-indole-5-carbonitrile

ESIMS: 667.25 [M+H]"

H-NMR (500 Mz, de-DMSOY: 6 [porm] 8.10 {m, 1H); 8.00 {m, 3H): 7.95 (d, 1H):
7.85 (d, 1H); 7.5 (m, 1H); 7.15 (d, 2H), 7.05 (m, 3H); 7.0 (s, 1H); 8.55 (d, 2H); 3.85
(m, 1H): 3.80 (s, 3H): 3.80 (m, 1H); 3.50 (bs, 4H); 2.50 (bs, 4H): 2.35 (bs, 3H); 0.55
(t, 3H).

EXAMPLE 73:
1-{2 4-Dimethoxyphenylsulfonyl)-3-(Z2-ethoxypyridin-3-yi)-3-[4-(4-methyipiperazin-1-

carbonylphenylamino}-2-oxo-2, 3-dihydro- tH-indole-5-carbonitrile
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ESI-MS: 897 .25 [M+H]”

H-NMR (500 MHz, de-DMSOY: 6 [ppm] 8.10 (m, 1H); 8.0C (m, 3H); 7.90-7.80 (m,
4HY 7.5 (m, TH); 7.05 (m, TH), 7.0 (d, 2H), 6.90 (s, 1H); .70 (m, 2H); 6.60 (4, 2H);
4 .05-3.85 (m, 2H); 3.80 (s, 3H); 3.60 (s, 3H}), 3.40 (bs, 4H); 2.25 (bs, 4H); 2.15 (s,
3H); 0.80 (1, 3H).

[.4.6 Compounds | in which X' is -NH-, A is 1.4-phenyleng, X’ is -CH.-, X is N. nis

Zandmis 2

EXAMPLE 74
1-(2 4-Dimethoxyphenyisuliony)-3-{ 2-ethoxypyridin-3-yi)-3-[4-(4-methyipiperazin-1-
ylmethyl)phenylaminol-2-oxe-2, 3-dihydro-1H-indole-5-carbonitrile

74,1 3-(2-Ethoxypyridin-3-yi}-3-[4-(4-methylpiperazin- 1-ylmethyliphenylaminoi-2-

ox0-2,3-dihydro-1H-indole-5-carbonitrile

4-(4-Methyl-piperazin-1-yimethyhphenylamine (425 mg, 2.07 mmol) was added to a
soiution of 3-chlore-3-(2-ethoxypyridin-3-yN-2-0x0-2, 3-dihydro-TH-indole-5-
carbonitrile (500 mg, 1.59 mmol) in dichloromethane {50 mi) and DIPEA (0.27 mi,
158 mmol) at ¢°C. The reaction mixiure was stirred at room temperature for 2 h and
then an aqueous NaHCO; solution was added. The agueous reaction mixiure was
extracted with dichioromethane. The combined organic phase was dried over
magnesium sulfate, filtered and concentrated at reduced pressure. Purification by
chromatography (silica gel, 0-20% methanol in dichicromethane) afforded 791 mg of
the title compound {99% yield}.

ESI-MS: 483.25 [M+H]"

74.2 1-(2,A-Dimethoxyphenylsulfonyl)-3-(2-ethoxypyridin-3-yt)-3-[4-(4-
methylpiperazin-1-ylmethyl)phenylaminc}-2-oxo-2, 3-dihydro-1H-indole-5-

carbonitrile

ESI-MS: 683.25 [M+H]"

THANMR (500 MMz, d-DMSOY: 8 [ppm] 8.15 (m, 1H); 7.95 (d, 1H); 7.90 {m, 3H); 7.5
(s, 1HY: 7.1 (m, 1H), 6.80 (d, 2H); 6.70 (m, 2H); 6.50 (d, 2H); 6.45 (s, 1H); 4.05 (m,
2HY: 3.85 (s, 3H): 3.60 {s, 3H); 3.25 (s, 2HY: 2.30 (bs, 8H): 2.15 (s, 3H); 0.85 (1, 3H).
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EXAMPLE 75
3-(2-Ethoxypyridin-3-yl}-1-(4-methoxyphenylsuifonyl)-3-14-(4-methylpiperazin-1-
yimethyl-phenylaminol-2-oxo-2, 3-dihydro-1H-indole-5-carbonitrile

"H-NMR (500 MHz, d®-DMSOY & fppml 8.15 (m, 1H); 8.05-7.95 (m, 5H); 7.55 {m,
TH 7.20 {d, 2H);, 7.10 (1, 1H); 6.85 {d, ZH); 6.55 {m, 2HY, 3.95 (m, 1H); 3.85 (s, 3H});
3.75 (m, 2H); 3.80 (m, 1H); 3.35 {m, 4H); 2.90 {m, 4H);, 2.60 {m, 3H); 0.60 (t, 3HL.

EXAMPLE 78
3-(2-(2,2-Diflucroethoxy)pyridin-3-yl}-1-{(4-methoxyphenyisulfony)-3-[4-{4-methyi-

piperazin-1-ylibenzylamino}-2-oxo-2,3-dihydro-1H-indale-5-carbonitrile

ESI-MS: 689,10 [M+HT

EXAMPLE 77 :
1-(4-Methoxyphenylsulfonyl)-3-(2-(2,2, 2-trifluoroethoxy jpyridin-3-yl}-3-{4-(4-methyl-
piperazin-1-yhbenzylaminel-2-oxe-2,3-dihydro- 1 H-indole-5-carbonitriie

ESI-MS: 707 20 [M+H]”

EXAMPLE 78
3-(2-(2,2-Diflucroethoxy phenyl)-1-{(4-rrethoxyphenyisuifonyl)-3-[4-(4-

methylpiperazin-1-yi)-benzylamino}-2-oxo-2, 3-dihydro-1H-indole-5-carbonitrile
ES1-MS: 688.20 [M+H]"

EXAMPLE 79
3-[4-{4-Ethylpiperazin-1-yliphenylaminol-1-(4-methoxyphenyisulfonyl3-3-(2+(2 2-
difiuoroethoxy)pyridin-3-yl}-2-ox0-2, 3-dihydro- 1H-indole-5-carbonitrile

ESI-MS: 68510 [M+HT"
EXAMPLE 80
3-[4-(4-Ethyipiperazin-1-yliphenylamino]-1-(4-methoxyphenylsulfonyl)-3-(2-(2, 2, 2-

trifluoroethoxy)pyridin-3-yl)-2-oxo-2, 3~-dihydro-1H-indole-5-carbanitrile

ESI-MS: 893.20 {M+H]
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EXAMPLE 81
3-(2-(2,2-Difiucroethoxyiphenyi)-3-[4-(4-ethyipiperazin-1-yhiphenylaminol}-1-(4-

methoxy-phenylsulfonyi)-2-oxo-2, 3-dinydro-TH-indole-5-carbonitrile
ESI-MS: 674.20 [M+H]

EXAMPLE 82
1-{2 4-Dimethoxyphenylsulfonyl)-3-[4-(4-methyipiperazin-1-yl)phenylaminci-3-(2-
(triflucromethoxyphenyl)-2-oxo-2, 3-dihydro-1H-indole-5-carbonitrile |

ESI-MS: 736.20 {M+H]"

il. DETERBMINATION OF THE BIOLOGICAL ACTIVITY
1. Vasopressin V1b receptor binding assay:

Substances:

The test substances were dissclved in a concentration of 107 M in DMSO and
further diluted to 5x10 M to 5x10° M. These serial DMSO predilutions were diluted
1:10 with assay buffer, The substance conceniration was further diiuted 1:5 in the

assay mixture (2% DMSO in the mixture).

Membrane preparation;

CHO-K1 cells with stably expressed human vasopressin V1ib receptor {clone 3H2)
were harvested and homogenized in 50 mid Tris-HC! and in the presence of
protease inhibitors (Roche complete Mini # 1836170) using a Polyiron homogenizer
at intermediate seffing for 2 x 10 seconds, and subsequently cenirifuged at

40 006 x g for 1 h. The membrane pellet was agaln homogenized and centrifuged as
described and subseguently taken up in 50 md Tris-HCI, pH 7.4, homogenized and

stored in aliguots frozen in liquid nitrogen at -190°C.

Binding assay:

The binding assay was carried out by the method based on that of Tahara et al.
(Tahara A et al, Bril. J. Pharmacol. 125, 1463-1470 {1898)).

The incubation buffer was: 50 mM Tris, 10 mM MgCl;, 0.1% BSA, pH 7.4,
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in the assay mixture (250 ul}, membranes (50 ug/mi protein in incubation buffer)
from CHO-K1 cells with siably expressad human V1b receptors (cell line

hV1b_3H2 CHO) were incubated with 1.5 nM *H-AVP (8-Arg-vasopressin,
PerkinkElmer #18479) in incubation buffer (50 mM Tris, 10 mM MgCls, G.1% BSA, pH
7.4} (total binding) or additionally with increasing concentrations of test substance
{displacement experiment). The nonspecific binding was determined with 1 ul AVP
(Bachem # H1780). Al determinations were carried cut as triplicate determinations.
After incubation (60 minutes at room temperature), the free radicligand was filtered
off by vacuum filtration (Skatron cell harvester 7000) through Wathman GF/B glass
fiber filler mats, and the filters were transferred into scintillation vials. The liquid
scintiltation maasurement took place in a model 2000 or 2200CA Tricarh instrument
(Packard). Conversion of the measured cpm into dpm was carried out with the aid of

a standard quench serigs.

Analysis;

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

determine the Ki
2. Yasopressin Via recepior binding assay:

Substances:

The test substances were dissolved in a concentration of 107 M in DMSO. Further
dilution of these DMSG soiutions took place in incubation buffer (50 mM Tris, 10 miv
MgCls, G1% BSA, pH 7.4},

Membrane preparation:

CHO-K1 cells with stably expressed human vasopressin Via receptor {(clone 5) wers
harvested and homogenized in 80 mM Tris-HCI and in the presence of protease
inhibitors (Roche complete Mini # 1836170) using a Polytron homogenizer at
intermediate setting for 2 x 10 seconds, and subsequentiy centrifuged at 40 000 x g
for 1 h. The membrane peliet was again homogenized and centrifuged as described
and subsequently taken up in 50 mM Tris-HCI, pH 7.4, homogenized and stored in

afiquots frozen in liquid nitrogen at -180°C.
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Binding assay:

The binding assay was carried out by the method based on that of Tahara et al.
{Tahara A et al, Brit. J. Pharmacol. 125, 1463-1470 (1888)).

The incubation buffer was: 50 mbA Tris, 10 mi MgCly, 6.1% BSA, pH 7.4,

In the assay mixture {250 pl), membranes (20 ug/ml protein in incubation buffer)
from CHO-K1 celis with stably expressed human Via receptors (cell line
hV1a_5_CHO) were incubated with 0.04 niM "™ 1-AVP (8-Arg-vasopressin, NEX 128)
in incubation buffer (5¢ mM Tris, '10 mit MgCly, 0.1% BSA, pH 7.4) {fotal binding) or
additicnally with increasing concentrations of tesf substance (displacement
experiment). The nonspecific binding was determined with 1 UM AVP (Bachem #
H1780y. Triplicate determinations were carried out.

After incubation (80 minutes at room temperature), the free radioligand was filtered
off by vacuum filtration (Skatron cell harvester 7000} through Wathman GF/B glass
fiber filker mats, and the filters were transferred into scintiliation vials.

The liguid scintiiation measurement tock place in a model 2000 or 2200CA Tricarh
instrument (Packard}. Conversion of the measured cpm into dpm was carried out

with the aid of a standard quench series,

Analysis:

The binding parameters were caiculated by nonlinear regression in SAS. The
algorithms of the program cperate in analogy to the LIGAND analysis program
(Munson PJd and Rodbard D, Analytical Biochem, 107, 220-238 {(1880)). The Kd of
BLAVP for the recombinant bV 1a receplors was determined in saturation

experiments. A Kd of 1.33 nM was used to determine the Ki.
3. Vasopressin V2 receptor binding assay:

Substances:

The test substances were dissolved in a concentration of 10° M in DMSO. Further
dilution of these DMSO sotutions tock place in incubation buffer (50 mM Tris, 10 mM
MgCly, 0.1% BSA, pH 7.4).

fMembrane preparation:

CHO-K1 celis with stably expressed human vasopressin V2 receptor (clone 23) were
harvested and homogenized in 50 mM Tris-HC! and in the presence of protease
inhibitors (Roche complete Mini # 1836170) using a Polytron homogenizer at

infermediate setling for 2 » 10 seconds, and subsequently centrifuged at 40 000 x g
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for 1 h. The membrane pellet was again homogenized and centrifuged as described
and subsequently taken up in 50 mM Tris-HCI, pH 7.4, homogenized and stored in

aliquots frozen in liguid nitrogen at -180°C.

Binding assay:

The binding assay was carried out by the method based on that of Tahara et al.
(Tahara A et al., Brit. J. Pharmacot. 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 pl}, membranes (50 pg/ml protein in incubation buffer)
from CHO-K1 cells with stably expressed human V2 receptors (cell fine

nV2_23 CHO) were incubated with 1-2 nM *H-AVP (8-Arg-vasopressin, PerkinElmer
#18479) in incubation buffer (50 mM Tris, 10 mM MgCls, 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 pM AVP
(Bachem # H1780). Triplicate determinations were carried out,

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

The liguid scintillation measurement took place in a modei 2000 or 2200CA Tricarb
instrument (Packard}. Conversion of the measured cpm into dpm was carried out

with the aid of & standard quench serigs.

Analysis:

The hinding parameters were calculated by nonlinear regression in SAS. The
algorithms of the program cperate in analogy to the LIGAND analysis program
(Munson PJ and Rodbard D, Analytical Biochem. 107, 220-238 (1880)}. The Kd of
*H-AVP for the recombinant hV2 receptors is 2.4 nM and was used to determine the
Ki.

4. Oxytocin receptor binding assay
Substances:
The substances were dissolved in a concentration of 107 M in DMSO and diluted

with incubation buffer (50 mM Tris, 10 mM MgCl;, 0.1% BSA, pH 7.4).

Celt preparation:

Confluent HEK-293 cells with transiently expressing recombinant human oxytocin
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recepiors were centrifuged at 750 x g at rcom temperature for 5 minutes. The |
residue was taken up in lce-cold lysis buffer (50 mM Tris-HCl, 10% glycerol, pH 7.4
and Roche complete protease inhibitor) and subjecied to an osmotic shock at 4°C
for 20 minutes. The lyzed cells were then centrifuged at 750 x g at 4°C for

20 minutes, the residue was taken up in incubation buffer, and aliquots of 107

cells/ml were prepared. The aliquots were frozen at -80°C untit used.

Binding assay:

On the day of the experiment, the cells were thawed,' dituted with incubation buffer
and homogenized using a Multipette Combitip (Eppendort, Hamburg). The reaction
mixture of 0.250 m! was composed of 2 to 5x10° recombinant cells, 3-4 nM *H-
oxytocin {PerkinElmer, NET 858} in the presence of test substance {inhibition piot) or
only incubation buffer {tolal binding). The nonspecific binding was determined with
10 M oxytocin (Bachem AG, M2510). Triplicate determinations were set up. Bound
and free radicligand were separated by filtration under vacuum with Whatman GF/B
glass fiber filters with the aid of a Skatren cell harvester 7000. The bound
radioactivity was determined by liquid scirtiliation measurement in a Tricarb Beta
counter, mode! 2000 or 2200CA {Packard).

Analysis:

The binding parameters were calculated by nonlinear regression analysis {(SAS) in
analogy to the LIGAND program of Munson and Rodbard {Analytical Biochem 1880;
107: 220-239). The Kd of *H-oxytocin for the recombinant hOT receptors is 7.6 ni

and was used to determine the Ki,
5. Determination of the microsomal haif-ife:

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

following assay.

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

0.5 uM test substance are preincubated fogether with liver microsomes from
different species (from rat, human or other species) (0.25 mg of microsomal
protein/ml) in 0.05 M potassium phosphate buffer of pH 7.4 in microtiter piates at
37°C for 5 min. The reaction is staried oy adding NADPH {1 mg/mi). After G, 5, 10,

15, 20 and 30 min, 50 i aliquots are removed, and the reaction is immeadialely
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stopped and cooled with the same volume of acetoniiriie. The samples are frozen
untit analyzed. The remaining concentration of undegraded fest substance is
defermined by MSMS. The half-life (T1/2) is determined from the gradient of the
signal of test substance/unit time plot, it being possible to calculate the haif-iife of the
test substance, assuming first order kinetics, from the decrsase in the concentration
of the compound with time. The microsomal clearance {mCl) is calcuiated from mCi
= In2/T1/2 [ {content of microsomal protein in mg/mi) x 1000 Imimin/mg) (modified
from references: Di, The Society for Biomolecuiur Screening, 2003, 453-482; Obach,
DMD, 1998 vol 27. N 11, 1350-1358).

6. Methods for in viiro determination of the cytochrome P450 {£YP) inhibition

Luminescent substrates for 209 and 3A4:

0.4 mg/ml human liver microsormes are preincubated with the test substances {o be
investigated (0-20 ui), the CYP-specific substrates, in 0.05 M potassium phosphate
buffer of pH 7.4 at 37°C for 10 min. The Cyp-specific substrate for CYP 2C8 is
luciferin H, and for CYP 3A4 is luciferin BE. The reaction is started by adding
NADPH. After incubation at RT for 30 min, the luciferin detection reagent is added,
and the resuliing luminescence signal is measurad (moedified from reference:
Promega, Technical Bulletin P450-GLO™ Assays).

Midazolam CYP 3A4 fime-dependent inhibition

The assay consists of 2 paris. Firstly, the test substance is preincubated with the
liver microsomes (with NADPH = preincubation, then addition of the substrate; in the
second part the substrate and the test substance are added simulianeously =

coincubation,

Prefncubation:

0.0% mg/mi microsomal protein (human liver microsomes) are preincubated with G-
10 uM {or 50 uM) test substance in 50 mM potassium phosphate buffer for 5 min,
The reaction is starfed with NADPH. After 30 min 4 uM midazolam {final
concentration) are added, and incubation is continued for 10 min. 75 yf of the
reaction solution are removed after 10 min, and stopped with 150 ui of acetonitrile

solution.

Coincubation:

0.05 mg/mi microsomal protein (human fiver microsomes) are preincubated with
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4 pm midazolam (final concentration) and 0-10 ui (or 50 M) test substance in

o0 mM potassium phosphate buffer for 5 min. The reaction is started with NADPH.
75 ul of the reaction solution are removed after 10 min and stopped with 150 !l of
acetonitrile solution. The samples are frozen until the MSMS analysis {modified from
references: Obdach, Journal of Pharmacology & Experimentai Therapeutics, Vol
316, 1, 336-348, 2006, Walsky, Drug Metabolism and Disposition Vol 32, 6, 647-
860, 2004).

7. Method for determining the solubility in water (in mg/mi)

The solubiiity in water of the compounds of the invention can be determined for
example by the so-called shake flask method {as specified in ASTM International: £
1148-02, Standard fest methods for measurement of aqueous solubility, Book of
Slandards Volume 71.05.). This entails an excess ofrthe solid compound being put
intc a buffer solution with a particular pH (for example phosphate buffer of pH 7.4),
and the resulting mixture being shaken or stirred uniil equilibrium has been set up
(typically 24 or 48 hours, sometimes even up to 7 days). The undissolved solid is
then removed by filtration or centrifugation, and the concentration of the dissolved
compound is determined by UV spectroscepy or high pressure liguid

chromatography (HPLC) by means of an appropriate calibration piot.

8. Resuils

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

of the metabolic stability are indicated as microsomal clearance (mCH).

The compounds of the invention show very high affinities for the V1b recepior in
these assays {maximally 100 nM, or maximally 10 nM, frequently < 1 nM). The
compounds aiso show high selectivities vis-a-vis the V1a receptor and the oxytocin

receptor.

The results are listed in table 1. The numbers of the compounds refer to the

synthasis exampies.
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Table 1

Example | K{h-V1b)* [nM] Ki{h-V 1a)/K(h-V1b)y* Ki(h-OTyK(h-V1by* |
2 ++ +++ ++ |
3 ++ ot +
4 b N I ++
5 ++ e+ R
6 b —-— .
7 o+ e ++
13 + + o+
14 o v o
15 e ++ e
6 . o e+
17 b + +
24 o+ R -
25 + -+ +
26 + o b -
27 + + -
28 i ’ ¥ et
G ++ o +
30 ++ ot R
31 A P R
33 ot e+ | 4+
34 ot + | +e
35 ot o + bt
37 Ao ++ b
38 ++ + +
40 s ++ Ak
41 ++ i ++
43 e ot +
50 o + et
57 + . it
59 ++ ot b
50 At 4+ o
68 +t + ++
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Example | K{h-V1b)* inM] Ki{n-Via)/K(h-V1b)* Ki(h-OTYK(h-V1b}*
70 ++ ++ +
73 + . bt ++
T4 ++ P + A
75 + ++ bt
77 ++ ++ -+ .
A 79 + o ! +b+ :
* 1 = human
Key:
Ki(V1ib) Ki(h-V1ayK{h-V1b) Kih-V1a)yiKi{h-OT)
+ > 10 - 100 nm 10-<25 10-<25 :
+ 110 nm 25-75 25 - 75
Sl <1 nm > 75 > 75
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1. Acompound of the formuia |

0

in which

X' s -0~ s0-CHy-, ~0-C(=0}-, -NR"-, -NR"-CHy- or -NRM-G(=0}-;

X2 s = single bond, CO or CHy;

X2 s Nor CH;

X4 s NorCH

A is phenylene or &-memberad hefarylene with 1 or 2 nitrogen atoms as ring
meambers, whare phenyiene or hetarylene may be substiiuted by { or 2
radicals R,

R’ and R* are independently of one another hydrogen, Ci-Cealkyi, C--Co
fiucroalky!, C+-Ce-alkoxy, C+-Ce-flucroalkoxy, halogan or CN;

R is hydrogsn of methoxy;
where at ieast one of the radicals R1, R? and R® is hydrogen;

Rt is hydrogan or CeCe-alkyl;

RE s ethoxy, fluorinated sthoxy, flucromethoxy, diffuoromethoxy,
trifluoromethoxy or isopropoxy;

Ré s hydrogen or methyi;

R7 s hvdrogen, 1, Br, Cl, ¥ or CN;
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Rt 15 hydrogen, |, Br, CI, F or CON;
R¢  is Cq-Caalkyl or C+-Co-Tluorcalkyt;
R0 g C¢~Cg~élkyt, C+-Ce-flugraaikyl, C.-Ce-alkoxy or C-Co-fiuoroalkoxy;
R is hydrogen, C.-Ca-alkyl, C+-Ca-fluorcalkyl, Ci-Ce-alkoxy or C4-Ca-
fluoroalkoxy;
8 is D, 1orz and
m and n are indepandentty of one another 1 or 2;

or a pharmaceuticaily accepiabie salt theraof.

A compound or pharmaceutically acceptabie salt as claimed in slaim 1, in which
R1is hydrogen, methoxy, ethoxy, luoromathoxy, difiuoromethoxy or
trifiuoromathaxy,

A compound or pharmaceutically accaptable salt as claimed in claim 2, in which
R' is hydrogen, methoxy or trifiuoromethoxy.

A compound or pharmaceutically acceptable salt as claimead in claim 3, in which
R1is hydrogen or methoxy.

A compound or pharmaceutically accepiable sall as claimed in any one of claims
1104, in which R? is hydrogsn.

A compound or pharmaceutically accepiable salt as claimed in any one of claims
1 fo 5, in which R? is hydrogen or methoxy.

A compound or pharmaceutically acceptable salt as claimed in any one of claims
1 1o 6, in which R4 is hydrogen, methyl or ethyl.

A compound or pharmaceutically acceptable salt as claimed in any one of claims
110 7, in which R® is ethoxy or fitorinated athoxy.

A compound or pharmaceutically acceptable salt as claimed in ciaim €, in which
RS 15 ethoxy, 2,2-difluorosthoxy or 2,2, 2-trifluorosthoxy.

A compound or pharmacautically acceptable salt as claimed in claim 8, in which
=5 15 ethoxy.

A compound or pharmaceutically acceptable salt as claimed in any one of claims
1 1o 10, in which R is hvdrogen.
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120
A compound or pharmaceutically acceptable salt as claimed in any one of claims

110 11, in which R® is metnyl or ethyi.

A compound or pharmaceutically accepiable salt as claimed in any one of claims
1t 12, in which R0 is methyl or mathoxy.

A compound or pharmaceutically acceptable salt as claimed in any one of claims
110 13, in which R is H.

A compound or pharmaceutically acceptable salt as claimed in any ons of claims
110 14, in which R7 and R2 are not simultaneously CN.

A compound or pharmaceutically acceptable salt as claimed in any one of claims
1015 Inwhich RTis CNand Rt is Hor F.

£ compound or pharmaceutically accepiable sali as claimed in any one of claims
140 15, inwhich R7is l and Réis H or £,

A compound or pharmaceutically acceptable salt as claimed in any one of claims
140 15, inwhich R7is Cland R8ig H or F,

A compound or pharmaceutically acceptable salt as claimed in any one of claims
1t 18, inwhich ais 0.

A compound or pharmaceutically acceptable sall as claimed in any of claims 1 1o
19, in which 0 is -0O-C{=0)-, -Nii-, -NF-Ciis- or -NH-C({=0)-,

A compound or pharmacautically acceptabie salt as claimed in claim 20, in whish
X is -NH-CHp-.

A compound or pharmaceutically acceptabie salt as claimed in any one of claims
1t 21, in which X2 ig 2 single bond.

A compound or pharmaceutically accepiable sait as claimed in any one of claims

110 22, in which X% is N, and m and n are both 2.

A compound or pharmaceutically accepiable salt as claimed in any one of
ciaims 1 to 22, in which X® is CH, and m and n are bath 2, crare both 1, ormis 1
and nis Z,

A compound or pharmaceutically accepiable salt as claimed in any one of claims
11e 24, in which X~ is N,
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28.

30,

31.

P21

A compound or pharmagceutically acceptabie salt as claimed in any one of claims
11 25, in which A is phenylene.

A compound or pharmaceuiically acceptable salf as claimad in claim 28, in which
Als 1.4 or 1,3-phenylens.

A compound of pharmaceutically accepiable salt as claimad in any one of
ciatms 1 to 25, in which A is pyridyiene or pyrimidyiens.

A compoung or pharmaceutically accepiable salt as claimead in claim 28, in which
Ats 2,5 ar 3,6-pyridylene,

A compound or phérmaceuticany acceptable salt as claimed in any one of claims
1 {0 16, in which

R s H or methoxy;

RZ s H

R is methoxy;

R4 is H, mathv or ethyi;

RS g ethoxy;
RE s H;
R?  is CN;

RS g HoorF;
X! i5 Nk~ or -NHEH~

. X2 s & single bond;

B is N

X4 s N

A is 1,4-phanyieng;
a ts O, and

mand nare 2.

A compound or pharrsaceufically accepiable salt as claimad in ciaim 30, in which
RT is M or methoxy,
(SR b

= is methoxy,

R4 is M or mathyl,
RS g ethoxy;

RE ig M

R is CN;

Rt isMort,

K1 ig <NHCH

X2 is & single bond;
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X3 s N;

X8 s N

A st 4-phenyiens;
a is 0, and
mandnars 2.

A compound that is:

1-(2 4-Dimnethoxyphenylsulfonyl)-3-(Z-athoxypyridin-3-yl)-S-lodo-2-0x0-2, 3~
dihydro-1H-indol-3-yi 4-{(4-mathyipiperazin-1-ylibenzoate,
5-Cyano-3-(2-gthoxypyridin-3-yh)-1-{4-methoxyphenylsulfonyly-2-oxo-2, 3-dihydro-
1 H-indak-3-y! 4-(4-methyipiperazin-1-ylbenzoats;

5-Cyano-1-(2 4-dimsthoxyphenylsulfonyl)- 3-(2-ethoxypyridin-3-yl)-2-oxo-2,3-

_ dihydro-1H-indai-3-yi 4-{4-mathylbiperazin-1-ylibenzoais,

N-[5-Cyano-3-(Z-ethoxypyridin-3-vi}-1-(4-methoxyphenylsutfonylj-2-oxc-2, 5~
dihydro-1H-indok-3-yll-4-{4-mathyipiperazin-1-yl)benzamid;
N-{5-Cyano-3-(Z-ethoxypyridin-3-yl)-1-(4-methoxyphenyisulfonyl)-2-oxo-2, 3-
dihydro-1H-indoi- 3-yil-4-(4-gthyipiperazin-1-yl)benzamide;
N-[5-Cyano-1-(2,4-dirnethoxyphenylsuifonyl}-3-(Z-ethoxypyridin-3-yl}-2-0x0-Z, 3
ditydro-1H-indol-3-yi-4-{4-methylpiparazin-1 -ylibenzamide;

N-I5-Cyano-1-(2 4-dimethoxyphenyisulfonyl}-3-(2-ethoxypyridin- 3-yl}-2-0x0-2,3-
ditydro-1H-indol-3-yli-4-{4-athylpiperazin-1-yhbenzamide;

N-[1-]4~(2, 2-Difiuoroathoxy)phenylsulfonyll-3-(Z-athoxypyridin-3-yt}-5-0do-2-0x0-
2,3-dihydro-1H-indol-3-yij-4-{4-methylpiperazin-1-ylYbanzamide;

1-(2 4-Dimethoxyphenyisutfonyl}-&-( 2-athaxy pyridin-Z-yi)-5-icdo-3-[4~{4-
methyipiperazin-1-yhbenzylaminol-1,3-dihydroindol-2-one;

1-(Z 4-Dimethoxyphenyisulfonyl)-5-(2-sthoxypyridin-2-y{)-&~iodo-5-(4~piperazin-1-
yl-benzyiamine)-1,3-dihydroindo-Z-one as acetic acid salf;
5-Chioro-3-{2-ethoxypyridin-3-vi}-1-(4-methoxyphenyisulfonyl}-3-[4-(4-
methyipiperazin-1-y-benzyiaminol-1, 3-dihydroindoi-2-one;
5-Chioro-3-(2-sthoxypyridin-3-yi)-6-flucro-1-{4-methoxyphenyisulfonyl)- 3-[4-{4-
methyi-piperazin-t-ylbenzylaminol-1,3-dihydroindol-2-one;

£-Chloro- 3-(Z-athoxypyridin-3-yi)- 5-fuoro-1-(4-methoxyphanyisulfonyl}-3-{4-(4-
methyl-piperazin-t-ylibenzyiaminoj-1.3-dihydroindol-2-one;

5. 8-Diftucro-3-(Z-ethoxypyridin-3-yl)-1-{4-mathoxyphenyisuifonyl}- 3-[4-(4-methyi-
piperazin-1-yibenzyiamino}-1,3-dihydroindol-2-one;
3-(2-Ethoxypyridin-3-yi-5-fluoro-1-(4-mathaxyphanvisufiony!}-3-{4-(4-
methyipiperazin-1-ylibenzylaminoi-1,3-dinydroindol-Z-one;
3-{2-Ethoxypyridin-3-yli-1-{4-methoxyphenyisuifonyt)-3-[4-(d-methylpiperazin-1-
yli-benzyiamino}-2-oxo-2, 3-dinydro-1H-indole-5-carbonitrile;

1-{2 4-Dimethoxyphenylsulfonyl}-3-(Z-ethoxypyridin-3-yi}-3-[4-{4-methyipipsrazin-
1-yli-penzylamino}-2-oxo-2, 3-dihvdro-1H-indole-5-carbonitrite;
B-(2-Efhoxypyridin-3-yi-1-{4-methoxy-2-trifiuoromethoxyphenylsutfonyl}-3-[4-{4-
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methyi-piperazin-t-ylibenzylaminol-2-oxo-2, 3-dinydro- 1H-indole-5-carbenitrile;
3-{2-Ethoxypyridin-3-yi}-3-14-(4-methyipiperazin-1-ylibenzylaminol-2-0xo-1-(4~
triflucrometnoxyphenylsulfony!}-2, 3-dihydro-{ H-indole-5-carbonitrile;
3-{2-Ethoxypyridin-3-y1)-3-14-(4-methyiniparazin-1-yhbenzylaminoi-2-oxo-1-14-
{2.2.2-trifluoroethoxy)phenvisuffonyil-2, 3-dihydro-1H-indole-S-carbonitrile;
1-J4~(2,2-Difiuoroethoxy)phenylsulfonyll-3-(2-ethoxypyridin-3-yl}- 3-{4-(4-
methyvipiparazin-1-yi)benzyiamino}-Z-oxe-2, 3-dihydro- 1 H-indole-5-carbonitriie;
3-(Z-Ethoxypyridin-3-yii-1-[4-(2-fluoroathoxy )phenyisutfonyl]-3-[4-(4-
methvipiperazin-1-vimbenzylaminoi-2-oxo-2, 3-dihydro-1H-indole- b-carbonitrile;
1-{4-Dificoromethoxyphenyisulfonyl)-3-(2-athoxypyridin- 3-yi)- 3-[4-(4-
mathylpiperazin-1-ybenzylaminol-2-oxo-2, 3-dinydro- 1 H-indole-5-carbonitrile;
3-(2-Ethoxypyridin-3-yl-1-{2-methoxyphenylsulfony!}-3-{4-(4-methyipiperazin-1-
yh-benzylaminol-2-oxe-2,3-dihydro-1H-indole- S-carbonitriie;
3-(2-Ethoxypyridin-3-yi}-1-(3-methoxyphenylsuffonyl)-3-{4-(4-methyipiperazin-1-
yi-benzyiamino}-2-oxo-2, 3-dihydro-1 M-indoie-5-carbonitriie;
1-{4-Chiorophenyisulfonyh)- 3-(Z-ethoxypyridin-2-yi)-3-[4-{4-methyipipsrazin-1-yi}-
benzylamino}-2-oxo-2,3-dihydro-1H-indole-5-carbonitrile;
1-Phenyisulfonyi-3-(Z-ethoxypyndin-3-yh-3-{4-(4-mathvipipsrazin-1-
ylipenzytaminol-Z-oxo-2, 3-dinydro-1H-indoie-5-carbonitrile;
1 -(4-Cyanophenylsulfonyl)-3-(2-aethoxypyridin-3-yh-3-[4-(4-meathyipiperazin-1-yl)-
nenzylaminol-2-oxo-2, 3-dihyaro-1H-indole-5-carbonitrile,
1-(2,4-Dimeathoxyphenyisulfonyl)-3-(2-athoxypyridin-3-yl-2-oxc- 3-(4-piperazin-1-
yi-benzylaminoi-2, 3-dihydro-1H-indoie-S-carbonitrile;
3-(2-Ethoxypyridin-3-yi-1-(4-methexyphenyisulfonyl)-2-oxo-3-{4-piperazin-1-y
benzylamino}-2, 3-dinydro-1H-indole-S-carbonitriie;
{8}-3-(2-Ethoxypyridin- 2-yI)-1-{4-methoxyphenyisulfonyl-2-oxo-3-(4-piperazin-1-
yl-benzylamino)-Z,3-dihydro-1 H-indole-5-carboniiriie;
3-(2-Ethoxypyridin-3-yi}-3-{4-(4-ethyipiperazin-1-ylbenzylamino]-1-(4-methoxy-
phenyisulforivly-2-oxo-2,3~-dinydro~1H-indole-S-carbonitriie;
1-{Z 4-Dimethoxyphenylsulfonyl)-3-(2-ethoxypyridin- 3-yh)- 3-[4-{4-athyipiperazin-1-
yi-benzylamino}-2-oxo-Z, 3~dihydro-1H-indole- 5-carbonitrile;
3-{2-Etnoxypyridin-3-vi-6-fluoro-1-{4-methioxypheanylsuffony)-3-{4-(4-
methyipiperazin-t-yi)benzylaminol-2-oxo-2, 3-dihydre-1 H-indote-b-carbonitriie;
3-(2-Ethoxypyridin-3-yi-t-fluore-1-{ 4-methoxyphenylsulfonyl)-2-oxo-2-(4-
piperazin-1-yk-benzylamino)-2, 3-dinydro-1H-indole-5-carbonitrile;
S-{Z2-Ethoxypyridin-3-yi}-3-[4-{4-athyipiperazin-1-yiibenzylaminol-6-fluoro-i-(4-
methoxy-phenyisulfonyi-2-oxo-Z, 3-dinydro-1H-indole-5-carbonitrile;
1-14-(2,2-Diftuorosthoxy)phenyisutfonyl}-3-(2-ethoxypyridin-3-yi}-6-fluoro- 3-14-{4-
methyi-piperazin-1-vhbenzylaminol-Z-axo-2, 3-dihydro-1H-indole-5-carboniirile;
3-(2-Ethoxyphenyly-1-{4-mathoxyphenyisuifony(-3-[4-(4-methyipiperazin-1-yi)-
benzylamino]-2-oxo-2, 3-dinydro-1H-indole-5-carbonitriie;
1-(2,4-Dimethoxyphenyisutfonyi)-3-(Z-ethoxypyridin- 3-yl)-5-iodo- 3-{3~(4-



10

15

20

]
o

30

L8]
o

40

124
methylpiperazin-1-ybenzylaminol-1, 3-dihydroindol-2-one;
3-(2-Ethoxypynidin-3-yi}-5-iodo-1-{4-methoxy -2-trifluoromethoxyphenylsulfonyl-3-
[3-{d-methyiniperazin-1-yl)berzylamineol-1,3-dinydroindol-2-one;
3-{2-Ethoxypyridin-3-yl})-5-indo-1-{4-mathoxyphenyisulfonyl)-3-{3-(4-
methylipinerazin-1-y{}-benzylamino}-1,3-dinydroindol-2-one;
3-(2-Ethoxypyridin-3-yi)-5-iodo~1-(2-methoxyphenylsulfanyt)- 3-{ 3-(4-
mathyipiperazin-1 -yi-benzylaminol-1, 5-dihydroindol-Z-one;
1-(2,4-Dimethoxyphenylsuifonyl}-5-(2-ethoxypynidin-3-yh-3- 3-(4-methyipiperazin-
1-yi)-benzylaminol-2-oxo-2, 3-dihydro- tH-indole-E-carponitrile;
3-{2-Ethoxypyridin-3-yii-1-(4-mathoxyphenylsulfonyl)-3-[ 3~ 4-methyipiperazin-1-
yl)-benzylaminol-2-oxo-2, 3-dihydro-TH-indole-S-carbonitriie;
a-{2-Ethoxypyridin-3-yii-1-(2-methoxyphenyisuffonvl)-3-[3-(4-methylpiparazin-1-
yli-benzylaminoj-2-oxo-2, 3-dihvdro- 1H-indole-5-carbonitrile;
1-(2, 4-Dimethoxyphenyisulfonyl)-3-(2-aethoxy pyridin-3-yl}-3-{2-(4-methyipiperazin-
1-yl}-berzytamino)-2-oxo-2, 3-dihydro-1 H-indole-S-carbonitrile;
3-(2-Ethoxypyridin- 3-yi-1-{4-methoxyphenyisutfonyi}-3-[2-(4-methyipiperazin-i-
yli-benzylaminoi-Z-oxo-2, 3-dinydro-1H-indole-5-carbonitrile;
3-(2-Zthoxypyridin-3-yi}-1-{Z-methoxyphenyisuifonyl}-3-[2-{4-methyipiperazin-1-
yh-benzylaminol-Z-oxo-2, 3-dihydro-1H-indole-S-carbonitrile;
1-(2,4-Dimathoxyphenyisulfony-3-(Z-athoxypynidin-3-yi-3-{4-{4-sthylpiperazin-1-
yl-phenyiaminol-5-iodo-1,3-dibydroindol-2-one;
1-(2 4-Dimethoxyphenylsulfony-3-(2-ethoxypyridin-3-yi-5-odo-3-[4-(4-
methyipiperazin-1-yhphenytaminol-1, 3-dihydroindoi-2-one;
3-(2-Ethoxypyridin-3-y1)-5-iode-1-(4~methoxyphenyisulfonyl)-3-{4-(4-
methyipiparazin-1-yl)-phenylamino]-1,3-dinydroindol-2-ong;
5-Chioro-3-(2-athoxypyndin-2-yh-1-{(4-mathoxyphenyisulfonyl}-3-44-(4-
methyipiperazin-1-yhphanylamino}-1, 3-dinydroindol-2-one;
5-Chioro-3-{Z-sthoxypyridin-3-yh-6-fluoro-1-(4-methoxyphanylsulfonyl}-5-[4-(4-
methyi-piperazin-t-yl)phenylaminoj~1, 3-dihydroindok2-one;
8-Chioro-3-(2-athoxypyridin-3-yh-B-fluoro-1-(4-meatnoxyphenylsulforiyl)-3-14-(4-
methyl-piperazin-1-yliphenylaminol-1,3-dihydroindol-2-one;
3-{2-Ethoxypyridin-3-y[-8, 6-difiuoro-1-{4-methoxyphenyisulionyl)- 3-14-(4-
metnyipiperazin-1-yliphenylamino}-1,3-dinydroindok-2-one;
1-{2 4-Dimethoxyphenyisulfonyl-3-(Z-ethoxypyridin- 3-yi-3-4-{4-methyipiparazin-
1-yh-phenyiaminol-2-oxe-2, 3-dihydro- 1H-indole-5-carnonitrile;
1-(2 4-Dimethoxyphenvisulfonyl)-3-(Z-ethoxypyridin-3-yl)- 3-[4-~(4-athyipiperazin-t-
yli-phenylaminol-2-oxo-2, 3-dihvdre-1H-indoie-b-carbonitriie,
3-(Z-Ethoxypyridin-3-yt-3-[4-(4-ethyipiparazin-1-yphenyiaminol- 1 -(4-methoxy-
shenylsulfony!}-2-oxo-2,3-dihydro-1H-indole-S-carbonitrile;
3-(2-Ethoxypyridin- 2-yl-3-14-{4-athylpiperazin-1-ylphenylaminol-1-( 2-methoxy-
phenylsulfonyl}-2-oxo-2, 3-dinydro-1+-indole-S-carbonitrile;
3-(2-Ethoxypyridin-3-yl)-6-fluoro-1-(4-methoxyphenyisulfonyl}-3-14-(4-
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methyipiperazin-1-ylphenylaminoj-Z-oxo-2, 3-dihydro-1H-indoie-5-carbonitrile;

1-(2 4-Dimethoxyphenylisutfonyi}-3-( 2-ethoxy pyridin-3-yi)- 5-iodo-3-{ 3~ (4~
methyipiperazin-1-ylphenyiamino}-1, 3-dinydroindoi-2-one;
3-{2-Ethoxypyridin-3-yii-1 -{4-methoxypnenyisulfonyl)-3-[3-(4-methyipiparazin-1-
vh-phenyiaminol-2-oxo-2, 3-dihydro-1H-indole-5-carbonitrile;

1.(2 4-Dimethoxyphenylsulfonyl}-3-( Z-ethoxypyridin-3-yl)-3-[ 3-(4-methyipiperazin-
1-ylh-phenviaming-Z-oxo-2,3-dihydro- 1H-indole-5-carbonitriig,
3-{4-Azetidin-3-yiphanyiamino)-1-(2 4-dimethoxyphenyisulfonyl-3-(2-
sthoxypyridin-3-yi-5-iodo-1, 3-dinydroindol-2-oneg;

1-(2 4-Dimathoxyphenyisuifonyl)-3-(2-athoxypyridin-3-yl)- 3-14-(1 -aethylazetidin- 3-

yh-phenylamino}-S-iodo-1, 3-dinvdroindel-2-one;

3-(4-Azetidin- 3-yiphenylamino-3-(Z-ethoxypyridin-3-yi}-5-iodo-1-{4-methoxy-
phenyisulfonyl}-1,3-dinydroindol-2-one,
3-{2-Ethoxypyridin-3-y}-3-14-(1-ethylazetidin-3-yljphenylaminol- 5-iodo-1-{4-
methaxy-phenyisuifony!i-1,3-dinydroindol-2-ong;

1-(2 4-Dimethoxyphenyisulfonyl}-3-{ 2-athoxypyridin-3-yi)-5-iodo-3-{6-(4-
methyipiperazin-1-yhpyridin-3-yiamino}-1, 3-dihydroindol-2-ong;
3-{2-Ethoxypyridin-3-yii-5-iodo-1-(4-methoxyphenvisulfonv)-5-[6-(4-
meathylpiperazin-1-yl-pyridin-3-ylamino}-1, 3-dinydroindol-2-one;
1-Phanylsutfonyi-3-( Z-athoxypyridin-3-y)-5-iodo-3-[8-{4-methyipiperazin-t -
yhpyridin-3-viamino]-1,3-dinydroindol-2-one;
3-{2-Ethoxypyridin-3-yi}-S-lodo-1-(4-mathoxyphenytsulionyl)- 3-[4-(4-
methyipiperazin-1-carbonylphenyiaminol-1, 3-dibydroindol-2-ong;

1-(2 4-Dimethoxyphenylsulfony!) 5-(Z-ethoxypyridin-3-yl}-5-odo-3-14-(4-
methyipiperazin-1-carbonyiphenyiamine}-1, 3-dinydroindal-Z-ong,
3-{2-Ethoxypyridire- 3-yh-1«(4-methoxyphenyisulfonyi}-3-{4-(4-methyipiperazin-1-
carbonyli-phenylaminol-2-oxo-2,3-difyaro- 1 H-indoie-5-carboniirile;

12, 4-Dimethoxyphenyisulfonyl)-3-(2-ethoxypynidin- 3- yi‘t—o—{4~!4~methyipiperaz:i -
1-carbonyliphenytaminol-2-oxo-2, 3-dihydro-1H-indole-5-carbonitriie;

1-{2, 4-Dimethoxyphenyisulfonyly-3-(2-sthoxypyridin- 3-yl)-3-[4-(4-mathylpiperazin-
1-vimethyliphenytamino]-2-oxo-2, 3-dihydro-1r-indole-5-carbonitriie;
3-{2-Ethoxypyridin-3-yl)-1-{4-methoxyphenyisulfonyl - 3-{4-(4-msthyipiperazin-1-
yimethyh-phenyiaminol-2-oxo-2, 3-dihydro-1 H-indoie-5-carponitrile;
3-(2-(2,2-Difiuorogthoxypyridin-3-yi-1-(4-methoxyphenyisulfonyl}-3-[4-{4-methyi-
niperazin-1-yhiberzylaminol-2-oxe-2, >-dihydro- tk-indole-B-carbonitrile;

1~ 4-athoxyphenylsulfonyl-3-(2-(2.2, 2-triftucroethoxy ypyridin-3-yi}-3-{4-(4-
methyi-piperazin-1-yhbenzylamino}-2-oxo-2, 3-dihydro-1 H-indole-b-carbonitriie,
3-{2-(2,2-Difluoroethoxy)phenyi}- 1-{(4-methoxyphenylsulfonyl)- 3-14-(4-
methylpiperazin-1-vii-benzylaminol-2-oxo-2, 3-dihyaro- 1 H-indole-5-carboniirile;
3-f4-{4-Ethyipiparazin-t-yiiphenyiamino}-1-(4-methoxyphenyisulfonyl)-3-(2-(2,2-
diftuoroethoxy)pyridin-3-y-2-oxo-2, 3-dinydro-1 H-indole- S-carponitrile;
3-[4-(4-Ethyipiperazin-1-yliphenyiaminol-1-4-methoxyphenvisulfonyl- - (2-(2,2.2-
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trifiuoroethoxy)pyridin-3-yl)-2-oxo-2, 3-dihydro- 1 H-indole-5-carbonitrile;
3-(2-(2 2-Difiuoroethoxy)phenyl)-3-{4-{d-ethyipiperazin-1-yijphenylaminei-1-(4-
mathoxy-phenyisulfonyl)-2-oxo-2, 3-dihydro-1H-indoie-5-carbonitrile;
1-(2,4-Dimathoxyphenyizulfonyl-3-14-{4-methyipiperazin-1-yl)phenyiaminol-3-(2-
(irifiuoromethoxy)phenyl)-2-oxo-2, 3-dinydro-1H-indole-S-carbonitrile;

1-(2, 4-Dimethoxyphenyisulfonyl)-3-14-(4-mathylpiperazin-1-yl) phenylaminol-3-(2-

(trifiucromethaxy)phenyii-2-oxo-2, 3-dihydro- 1 H-indole- S-carbonitrile;
or a pharmaceutically acceptable salf thereef,

A compound that is
3-{2-Ethaxypyridin-3-yh-1-(4-methoxyphenyisuffonyl)- 3-[4-(4-methvipiperazin-1-
yl)-benzylamino}-2-oxo-2, 3-dihydro~1h-indoie- S-carbonitriie;
I-{2-Ethoxypyndin-3-yi-1-(4-methoxyphenyisulfonyl}-2-oxo-3-(4-piperazin-1-yk-
benzyiarmino -2, 3-dihydro-1H-indole-5-carbonitrite;
{3} 3-(Z-Ethoxypyridin-3-yl)-1-(4-methoxyphenylsulfony!-2-oxo-3-(4-piperazin-i-
yi-b%zykam%no)-z 3-dihydro- 1H-indote-5-carbonitrile;

3-{2-Ethoxypyridin- 3-yi}-3-l4-(4-ethylpiperazin-1-yhbenzyiaminol-1 -(4-matnoxy-
phenyisuifonyi ;—2~oxo—2,3—cilhydro~1 H-ingole-b-carbonitriie;
3-(2-Ehoxypyridin-3-yl-&-fucro-1-(4-methoxyphenyisulfonyl}- 3-[4-(4-
methyipiperazin-t-yl)benzylamincl-2-oxo-2, 3-dihydro-1 H-indoie-5-carboniiriie;
1-{2 4-Dimethaxyphenyisulfonyl)-3-(Z-ethoxypyridin-3-yl)- 3~54~(4-»metnyimpmrazr.,—

1-yimethyliphenylaminol-2-oxo-2,3-dihydro-1H-indole-5-carbonitriie;

or & pharmaceutically acceptabie salt thereof,

A compound of the formula XVil
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inwhich RY R2 R:RE RE RT RE XT3 and A are as defined in any ona of
claims 4 to 31, and '
R'2 is halogen, CN, ORa or NRERE, in which
Re i H, C+Ce-alkyl, phenyl or benizyl, and
Re and Re are indepeandently of one another H, C-Cealkyl, G-Ceo-alikoxy,
pheny! or benzyl,

A compound as claimed in claim 34, in which R™ iz halogen.

A pharmaceutical composition comprising at least one compound a5 defined in
any one of claims 1 1o 33 and/or af leasi one pharmaceaudically acceptable salt
thereof and at least one pharmaceutically acceptabis camier.

The use of & compound as defined in any one of claims 1 o 23 or of
pharmaceuitcally accepiable salls thersof for the manufaciure of a medicament
for the tTrzatment and/or prophyiaxis of vasopressin-gdependent diseases.

The use of a compound as defined in any one of claims 1 to 32 or of
pharmaceuiically accepiable salis thersof for the manufaciure of 2 medicameant
for the treatment and/or prophyiaxis of diseases salected from

digbetes, insulin resistance, nocturnal enuresis, incontinencs, disesses in which
impairmants of biood clotiing ocour,

hyperiension, puimonary hyperiension, heart failure, myooardial infarction,
coronary spasm, unsiabie anging, PTCA (percutansocus transiuminal coronary
angloplasty), ischemias of the heari, impairments of the renal sysiem, sdamas,
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renal vasospasm, necrosis of the renal cortex, hyponatremia, hypekalemia,
Schwartz-Bartier syndrome, impairments of the gastroiniestinal ract, gastritic
vasospasm, hepaiocirrhosis, gastric and intestinal uicers, emesis, emesis
occurring during chemotherapy, travel sickness,

affective disorders,

anxiety disorders, stress-dependant anxiety disorders,

mamaory impairments, Alzheimer's dissase,

psychoses, psychotic disorders;

Cushing’s syndrome and othar sfress-dependent diseases,

stean disorders,

depressive disorders,

vasomotor symptams, thermoregulatory dysfunctions,

drug or pharmaceuiical dependencias, stress caused by withdrawal of one or
more factors mediating the dependence; stress-induced relapses info drug of
pharmaceutical dependencies,

schizophrania and psychosis;

andfor for delaying micturition.

The use as claimed in claim 38 for the treatment and/or prophylaxis of chitdnood
ansat meod disorders,
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SUBSTITUTED OXINDOLE-DERIVATIVES AND THE USE THEREOF
FOR THE TREATMENT OF VASOPRESSIN-DEPENDENT ILLNESSES

ABSTRACT
The present invention reiates to novel substituted oxindole-derivatives of the formula
(1}, pharmaceutical agents containing said derivatives, and the use thereof for the

treatment of vasopressin-dependent ilinesses.

No suitable figure



