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WO 2004/108702 PCT/EP2004/005593 - 1 Indole derivatives with
apoptosis-inducing effect The present invention relates to novel indole
derivatives which have a better biological effect, 5 which are better

t@@@@@l‘g%h@@ibit better oral bioavailability andeQi,CEﬂS & I8¥>%($3

as drugs for treating tumor diseases, in particular when drug- resistance
exists against other active compounds-and when a carcinoma is

metagiagizing 40 T realment.dheancer diseacess of great impariance
in medicine. There is a worldwide neea-oF effective cancer'ﬁ?eraples in
order to achieve a treatment which is appropriate to a patient and is

tanget-orentatedt 15 Fhis ean berseencimithe darge numbereksdientifiG,dol e
sludies which have recantly,anpeared inthe fields f, applied opcolo
and fundamental research relatin%ﬁtio can(:e‘?El%ﬁlera%l.élz%9 %‘%%‘geﬁ;fectesg(})ffe et

HiMSHInfGifore s dile th & e Wide VARG bf RigthBhis MMy Bomea
ofiwhich e kndwnylt swbt winistal ferknowntimpedrugssto dedgendfor

torbave ngw meghanisms ataction, This,is alsg 1q be @xpectedin the ;..\,

case, oftthe comgounq:s accordinrg to the 25 invention. Many tumor drugs
&& by way 6F mechanisms™ ScHaS bISK g Te mEtharidn Bfedf  and
dilBsTorRinC tHeCddIR Previehting the trnorfrom being supplied with

nutrients and oxygen (antiangiogenesis), preventing metastasis,

revent] g}grggee@n n he onward 30 transmission of grqwth
gigcnaalg%ot & turmior cellct?lr o%én%%ﬁg?usrﬁosr cell ir?tlg ﬁ%&raa%édngé:iftame

deatq3ApEpiosis). Betafiselthey?have HiftréAemegtmisirof aétfertive

cancer therapies in order to achieve a treatment which
is appropriate to a patient and is target-orientated.
This can be seen in the large number of scientific
studies which have recently appeared in the fields of
applied oncology and fundamental research relating to

cancer therapy.

The effects of tumor inhibitors are due to a very wide
variety of mechanisms, only szome of which are known. It
is not unusual for known tumocr drugs to be found to
have new mechanisms of action. This is also to be
expected in the case of the compounds according to the
invention. Many tumor drugs act by way of mechanisms
such as blockading the mechanism of cell division in
the cell, preventing the tumor from being supplied with
nutrients and oxygen (antiangiogenesis), preventing
metastasis, preventing the reception and the onward
transmission of growth signals to the tumor cell or
forcing the tumor c¢ell into programed cell death

{apoptosis).

Because they have different mechanisms of action,
including interacting with different intracellular
targets, the clinically relevant cytostatic agents are
frequently administered in combination in order to

achieve a synergistic therapeutic effect.
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35 including interacting with different intracellular targets, the clinically
relevant cytostatic agents are frequently administered in combination in
order to achieve a synergistic therapeutic effect. 2 Indole derivatives are
used in a great variety of ways as pharmacodynamically active
compounds and as building blocks for synthesis in pharmaceutical

chemisty. keRocurnentsIVe:29/51224 Aland \@Qe%%/Z%%%é\‘cge%?fib@ays

indol-3-yl derivatjves yﬂv}h{i:cathilaveaacrlﬁgténeggrlgstic effect acqld w i%h c;g
be stibs iﬁﬂeg%yya I%rge AUMber of groups, wﬁ:?dﬁ?ﬁi@ b)‘:}”i-, F£2454d 99
R4tmbdiné Yadicalsorez-1 8- | phada e gritinesradidadsi kS y -
2-methyl-8-quinolinyl group is mentioned in Example 60 as being a

| n apy . However, bi i roperties.are__ .
el VO S/ OO AT sebea S Shuted Mo mcles o 162
BERG ihibitors of BhéggHodisteradei A HoWeVE, the” comipotmpigplastic
actoeding tonthe imnderitiorcare et repdsteds tahave any antineeplasticumbe r

activity, poris it suggested;that they might have this activity. %O—}%Qnoline
02/08225 Al describes ZP-(lH-lndo -3-yl)-2-0xo-_acetamide derivatives

WHiIdH FAvE af anfindoptastic “Effectin réBfon bt taRors” Hbwrses: A
thereeishifd n¥ertiohrof spegific guplementtioeexampies contdlmmgple 60

quinalivey pyridopyrazine-oi-indazolyl c 2% radicale. Patentspegification:, no
\QIO 900/67(@9% deggribescigggleé%-egl%%%?g}gg which are substituted by
refacflveﬂ/ﬁong- chaik 6?étvity acids as being potential antineoplastic 30

agents. However, there is no mention of specific implementation

exanmples earrainmy quiralineb pyridepyrazine o indazalybragicals INer as
%@fﬂg inhibitors of phosphediesterase 4. However, the
compounds according to the invention are not repeorted
to have any antineoplastic activity, nor is it

suggested that they might have this activity.

WO 02/08225 Al describes Z-(1H-indol-3-yl)-2-oxo-
acetamide derivatives which have an antineoplastic
effect 1in relation to solid tumors. However, there is
no mention of specific implementation examples
containing quinoline, pvridopyrazine  or indazolyl

radicals.

Patent specification WO 00/67802 describes indole-3-
glyoxylamides which are substituted by relatively long-
chain fatty acids as being potential antineoplastic
agents. However, there 1is no mention of specific
implementation examples containing guinoline,
pyridopyrazine or indazolyl radicals. Nor are any
biological data given with regard to such

implementation examples.

The publication by W.-T. Li et al. (J. Med. Chem. 2003,
46, 1706 £ff.) describes N-heterocyclic indolyl~
glyoxylamides as being orally active compounds which

possess antineoplastic activity. However, no
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biological data given with regard to such implementation examples. 35
The publication by W.-T. Li et al. (J. Med. Chem. 2003, 46, 1706 ff.)
describes N-heterocyclic indolyl- glyoxylamides as being orally active
compounds which possess antineoplastic activity. However, no 3
information is provided as regards theit mechanism of action. Patent

applicafian W 031022280,A2 describes .5 3:alvoxylamigeindoles and .
their use as drugs for antineoplastic treatment. Their genera formula also
incluaes B-quinoline derivatives. In addition, two examples containing a

6-quinoline radical are mentioned as implementation examples and
\g%(t{@gtby mg@@g@&_}& p'&lpgicah@sult§.3U@@§%@ther%§ no ragnt&n %1:3 s
%o_eciflcd%%rrglegéangg%%amples C ntalgng pyr_ldo yrazine or md%zoﬁ/
radicals, US apphication US D3/0181482 AF déscribgs novdl 15irugs ~for
RBBRAGH G Adrhites. i tid Base; thelWompountshacedrdifgtothes also
inventier:are @e-smibﬁd:aﬁr@ingi@ﬁii{age@la@@% att)gexms pgéggﬂ%, ] WO
ic.activit eing angiogenesis inhibitors. |n addition to this,
a@%ggfﬁ%gﬁneggé{rﬁga%sgﬁlgsﬁo%v%§§gﬁ%%p?éemgrﬁéﬁgﬁ 0&Xanipre tened
EOMpHEHEESH LR 7Y vErFEtPBY fednslof wmiibfditerative datas(see of
p.it8;ckabtes |a and i)t and atdiangiogenic peoperties (sae prédtion of

L othere is;| ' cific im tion examples . . .
?ogrgétlgy%qj rido ?%z?r%ﬂggﬁw%gggﬁl radiqgs%%gg%esApplica‘r%?swénmg
é’flﬁbi?gg Kpfy‘él?’ dy descriBaé at ¥dcaif tagd df indole derivatives for

treating tumors.
US application US 03/0181482 Al describes novel

indolylglyoxylamides. In this case, the compounds
according to the invention are described as being
antineoplastic agents possessing cytotoxic activity and
as being angiogenesis inhibitors. In addition to this,
a 6-guinoline derivative is shown as an implementation
example (compound 3; p. 10} and verified by means of
antiproliferative data ({see p. 19; Tables la and 1b)
and antiangiogenic properties (see p. 20). However,
there is no mention of specific implementation examples

containing pyridopyrazine or indazolyl radicals.

The Applicant’s WO 02/10152 A2 already describes a
second class of indole derivatives for treating tumors.
In this deocument, the active compound N-{2-methyl-6-
quinolyl)~{1~(4—chlorobenzyl)indol~3—yl]glyoxylamide,

inter alia, was tested for its antiproliferative effect

on a variety of tumor cell lines.

Clinically tested compounds which either bind to the
microtubules (paclitaxel and vincristine) or inhibit
topolisomerase II (doxorubicin, etoposide and
mitoxantrone) are at present being successiully
employed in cancer therapy against, inter alia, breast
cancer, ovarian cancer, stomach cancer and lung cancer,

and in Kaposi’s sarcoma and in leukemias. However,
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In this document, the active compound N-(2-methyl-6-
quinolyl)-[1-(4-chlorobenzyl)indol-3-yl]glyoxylamide, 30 inter alia, was

tested for its antiproliferative effect on a variety of tumor cell lines.

Clinically tested compounds which ei_thﬁr bind to the microtubules

(paclitaxel and vincristine) or inhibit 35 topoisomerase Il (doxorubicin,
etgpeside and-mitg@ntrong); are-At present heing ggggg%ﬁ%lye employed
in_cancer é@l%rggy agalnét, inter alia, breast cancer, ovarian cancer,
stomach ancer and1dig carice?f °and W Kapo§s sarcoma R FPLogical,
|eIREATAS. THEWEVEFa4 , theicgselisdimitetBy:the appelrancerof ttug  side
resfstanees and also by serious neurological, gastrointestinal,
cardiovascular and hepatic side effects. 5 An object underlying the

invention is now to make available cytotoxic substances which possess
cOmbiret $Réchariisins bY Aefion BhE whickand seitablé for rreatinga make

lazge huatder ottymarsdnparticolar \eas10:aetive, CoRROUNd:  -~ombined
r%%ggggg%ﬁéist %gtainsg gglecg rugs, ndw hen carcinomas are

metastasizing. This object is achieved by in 5I':él’lderif‘ﬂ‘/é{t{i"}vesSo‘fJtrihif“bg]r-:%erﬁoI
fdrhfAd 118 Ry XARNR ReRBSY | RE RUNIOTFR1in particular when

active compound resistances exist against other drugs

and when carcinomas are metastasizing.

This object is achieved by indole derivatives of the
general formula I

R7, <
x N
R6
R5 Y
N—pro
R4 N
Rz R1

formula I

in which

R: is a saturated, unsaturated or aromatic,
substituted or unsubstituted (Co~Cq4q) -
heterocycle which contains one or more

heteroatoms selected from the group N, O and &
and which 1s directly linked to the amide

nitrogen, with the heterocycle preferably being

(i) unsubstituted or substituted 5-, 6-,
T-quinolyl,
{ii) unsubstituted or substituted 2-, 3-, 6-,

7- and 8~pyridopyrazinyl,
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formulal 20 in which R: is a saturated, unsaturated or aromatic,
substituted or unsubstituted (C2-C14) - heterocycle which contains one or
more 25 heteroatoms selected from the group N, 0 and S and which is
directly linked to the amide nitrogen, avith the heterocycle preferably being
() unsubstituted or substituted 5-, 6-, 7-quinolyl, 30 (ii) unsubstituted or
substituted; 24, 3y, 6 rikarsit8-pyridapyrazirgli & {iti)ursubstituted-or 5-,
substituted 3-, 4-, 5-;_6-ang #indazalyl, iiﬁf)lgnsubstituted or substituted
2-, 3-, 4-, 5- and 6-pyridyl, 5 (v) unsubstituted or substituted %;_1 4-and
5-isoxazolyit Vi) unSt5EHSted of Stbstidted 4234 and 5 50 iézo?yl,’ 107
RI: is unsubstituted or-substituted varyl<atikyl, R2: is (i) hydrogen, (ii)
unsubstituteghor substitted (GL-CEk-aikyl, 15,B3:R6:1aredi) bydrogen @i)q
unsubstituted or subgt_it,uted gCLEJGR- alkyl, 20 (iii) unsubstituted or
substituted (C3-C7)- cy’t:?ooa)fkyio Yo

{vi) unsubstituted or substituted 3-, 4- and

5-iscothiazolyl,

Rl: is unsubstituted or substituted
arvl-alkvl,
R2: is (i) hydrocgen,
(ii) unsubstituted or substituted (Ci1~Cg)-
alkyl,
R3-R6: are
{i) nydrogen
(ii) unsubstituted or substituted (C1-Cg) -
alkyl,
(iii) unsubstituted or substituted {Cq—~Cq) ~
cycloalkyl,
{1v) amino, mono=- (C1~C4) —aikylaminc, di-

(C1—Cy)—alkylamino,

{v) halogen,
{vi) (C1-C4) —alkyl which is substituted by one
or nore fluorine atoms, preferably

trifluoromethyl group,

{(vii) cyano, straight-chain or branched cyano-
{C1—-Cg)~alkyl,

fviii) {C;-Cg)-alkylcarbonyl,

(ix) carboxyl, (C1=C4) ~alkoxycarbonyl,
carboxy-{C1-Cg) —alkyl or (C1-Cq) -
alkoxycarbonyl-(C;~Cs)-alkyl,

(x} hydroxyl,

(21} - (Cy~-Cs)-alkony,

(xii) aryl-(Ci-Csy-alkoxy, preferably benzyl-
CRY,

(zxiii) {C1-Cg)-alkoxycarbonylamino, (C1~Cg) —

alkoxycarbonylamino-{C;~Cg)—alkyl,
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(iv) amino, mono- (C1-C4)-aikylamino, di (C1-C4)-alkylamino, (v)

halogen, 25 (vi) (C1-C4)-alkyl which is substituted by one or more fluorine
atoms, preferably trifluoromethyl group, (vii) cyano, straight-chain or
branched cyano- (C1-C6)-alkyl, 30 (viii) (C1-C6)-alkylcarbonyi, (ix)

carboxyl, (C1-C4)-alkoxycarbonyl, carboxy-(C1-C6)-alkyl or (C1-C6)-
atkoxycarbonyl- (C1-C6)-alkyl, (x) hydroxyl, 35 (xi) (C1-C6)-alkoxy, (xii)

aryl- (C1-C4)-alkaxy, preferably benzyl- oxy, (xiii) (C1-Cg)-alkoxycarbonyl
amino, (Cl-&%-_ ?ﬁg }?/gz{ﬁ%?o%%%’lcl'rr]lgﬁ-J(Cl-Cé)x-gléﬁl%%?ﬁ'?: isacewﬁ‘) or
(C1-C6)-alkiieaibbpyl breferably acetyl or propionyl, (CI-C6)
-aIkoxycarbgmyll,,_pgefe&abiysmm)@@@qarbolr;yb gg}c%yggqb)@nyl Ohethoxy—
propoxycarbon nd X, Y, are oxygen or. sulfur, 10 the tautomers an
stereoisome?§,¥%8%g(??lb t 5818%1 tc(:ey?%egr%%l sa ar%f eﬁ’é‘rﬁ%?ﬁ‘e‘/r%%%?é‘a/r? '
afdhlso the physiologically tolerated salts thereof. When R is an
unsubstituted or substituted 2-, 3-, 4-, 15 5- or 6-pyridyl group and RI-R6

i}@yeyge abgyementi meanings R7 must not, in this case, be an

acetyl radical or a terf-butyloxycarbonyl group.

the tautomers and sterecisomers, including the
diastereomers and enantiomers, thereof, and also the

physiclogically tolerated salts thereof.

When R is an unsubstituted or substituted 2-, 3-, 4-,
5- oxr 6-pyridyl group and R1-R6 have the abovementioned
meaning, R7 must not, 1in this case, be an acetyl

radical or a tert-butyloxycarbonyl group.

The invention furthermore relates to indole derivatives

of the formula I in which

R7
\N-"’R
X

R6

R5 Y
N—ro

R4 N

rR3 R

formula I

R: is, directly linked to the amide nitrogen,
(1) substituted 6-guinolyl, unsubstituted or
substituted 7-quinolyl, where 2Z2-methyl-
6-quinolyl is excluded and where, when X
is a sulfur atom, R can also be

unsubstituted 6-guinolyl.
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The invention furthermore relates to indole derivatives 20 of the formula |
inwhichR7 XN-R R6 R5Y R2 R4 N R3R1 formulal 25 R:is, directly
linked to the amide nitrogen, (i) substituted 6-quinolyl, unsubstituted or
substituted 7-quinolyl, where 2-meLhy17- 6-quinolyl is excluded and where,
when X 30 is a sulfur atom, R can also be unsubstituted 6-quinolyl. 7 (ii)
unsubstitutegdiqr substiites 21 Batbd 7o and Srawwidopyeazinl, (s~ 6-,
unsubstituted or substituted,3-, 4-, 5-, 6- and 7-indazolyl, 5 RI: is
unsubstituted or substitu%‘t—?‘cfI aryl?éffyjr, it %%F}oséeh 10 R3-R6: are

(xiv) hydrogéa ixv) uisebbitidardrastibstituede1ice)-atkyd (xvif —+ >+
unsubstituted or substitutedi(G3-Gigatbrayelqalkyl, (xvii) amino, mono-
(C1-C4)-alkylamino, di-

R1: is unsubstituted or substituted
aryl-alkyl,
RZ2: is hydrogen

R3I-R6: are

(xiv) hydrogen
{xv) unsubstituted or substituted (C1-Cg)=~
alkyl,
{xvi) unsubstituted or substituted (Ci=Cy)-
) cycloalkyl,
(xvil) amino, mono~ {C;~Cy) ~alkylamino, di-

"{Ci1~Cy)~alkylamino,

(xviii) halogen,

{xix) (C1-C4)=alkyl which is substituted by
one or more fluorine atoms, preferably
trifluoromethyl group,

{xx) cyane, strajight-chain. or branched
cyano~ (C;-Cg) —alkyl, '

(xxi) (C1~Cs) —alkylcarbonyl,

(wxii) carboxyl, {C3=Cy) —alkoxycarbonyl, car-
boxy= (C1-Cg) ~alkyl or (C1-Cgl-alkoxy-
carbonylw(clﬂcg}~alkyl,

{xxiii) =~{C.-Cg)—-alkoxny,

(xxiv) aryl-(C:=-C4)-alkoxy, preferably benzyl-
OXYr

(xxv) (Ci1~Cs) ~alkoxycarbonylamino, {C1~Cg) =~

alkoxycarbonylamino~- (Ci~Cg)-alkyl,
and

R7: hydrogen

X, Y: are oxygen or sulfur,
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(C1-C4)-alkylamino, (xviii) halogen, (xix) (C1-C4)-alkyl which is

substituted by 20 one or more fluorine atoms, preferably trifluoromethyl
group, (xx) cyano, straight-chain. or branched cyano-(C1-C6)-alkyl, (xxi)
(C1-Ce6)-alkylcarbonyl, 25 (xxii) carboxyl, (C1-C4)-alkoxycarbonyl, car-
boxy-(C1-C6)-alkyl or (CI-C6)-alkoxy- carbonyl-(C1-C6)-alkyl, (xxiii)

(G- CO)alkouy fody) ardHE1- Cé);é%&éx?%ﬁﬁé%@b'y PeNEYr 300 the

(xxv (C1-C6)-alkoxycarbonylamino, (Ci-C

EErbORYRMINoZ 1 -Gl OBREB5 R7 Ay EdHen R1¢: atéso  the
cR?g@n@lgglimamyth‘eqmmws anllsterepisamers, including the
diastereomers and enantiomers, thereof, and also the physiologically
t%Ierated salts thereof 5 {he resent in gntlon is a further develogment ofh
the Snvention which 1S d%scrgb dii WO 690183, IEGEE 1oSet0ed fht the
tﬁ@mié@érlvaﬁ@@\/vhléﬁ wese calitairred by replaciAg i 152. It was

Zometnb4quinglyd grouph with unsypstituted:or substituted 2+,134.6r, 7Twere

and 10§] ridgpyrazinyl or unsub tltuted r supstituted 6- and
7- m%%%oéjlé(exrﬁ&t } su%e%or a tlpr Sliferafivie onéjaC\I/arle?y FruntgroUP
delitfinegnsubstituted or substituted 2— 3-, 6-, 7~ and

B-pyridopyrazinyl or unsubstituted or substituted 3-,
4-, 5-, 6- and 7J-indazolyl exhibit a superior
antiproliferative effect on a variety of tumor cell

lines.

If was furthermore observed that the compounds
according to the invention exert a powerful cytotoxic
effect which can be due to a very wide variety of
different mechanisms. One mechanism of the compounds
according to the invention, which is demonstrated in
the invention, is based on inhibiting tubulin
polymerization and on inhibiting topoisomerase II. This
leads to the arrest of tumcrigenic cells in the G2M
phase. In addition to this, the compounds according to

the invention induce apoptosis.

It was furthermore observed that the compounds
according to the invention have a superior solubility
in water and consequently alsc a superior oral

bicavailability.

In addition, it was demonstrated that intreoducing an
acetyl radical as the R7 radical resulted in the
compounds according to the invention having superior
in-vivo activity while at the same time being better
tolerated.

The substance class which is described in the invention
should open up the possibility of obtaining

antineoplastic medication which is lower, longer
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15 If was furthermore observed that the compounds according to the
invention exert a powerful cytotoxic effect which can be due to a very
wide variety of different mechanisms. One mechanism of the compounds
according to the invention, which is d_erBorlstrated in 20 the invention, is
based on inhibiting tubulin polymerization and on inhibiting

topoisomeyase . Thisleads 1q the, auastof fumatgenic cells,inthe GIM; |,
phase. In addition to thj:v, the compounds according to the invention

indlice SPOPtESIs 25 Tt waSHiftiéridre obgENET that theRdRipgTMERY» 1t
aééording td-the PweRtidn havea supedorsaiability e watésandantageous

Cersesuepily AIS0SrSUPSEIOL OEal ckivayalabilityy 30 bn addition, dtwas , he

d%mggstra{t)efd thata{gtrodugirqgian gcﬁ}g %décal as gh§t§7 radical resultfed
inthe compounds according to the nvention having superior in-vivo SFfect

aétiAfsaiifkttatthe saheé dne being Fettere35 thlers@dnThe stisstantedole
class whichi iscdesstbed-tnithe invertion shewd open upHbe PessibilY af-ug
obtaining ine tic. ication which is lower, lopger 9 lasting and
DR IR0 (o s be Sohisyed g e cohveioHal epobii o
agéntB ARt CuIdrCit SHotEh & PBsdibrRAbRABEmyenteRees which are
disadvantageous> development of resistance, as is known to occur in the

5 case of many antineoplastic agents. The effect augmentation which is
achieved using the indole_ derjvatives according to the invention should

mike Hrdy’ TEEHE ForE BRRTRCTH additon'td tfisShdagmasnzyL, R2-R6

are hydrogen, R is heterocycle and R7 is alkylcarbonyl
or alkoxycarbonyl in the indole derivative of the

formula I.

In another preferred embodiment, R 1s unsubstituted
S5-quinolyl, unsubstituted 6é-quinclyl or unsubstituted
7~-guinolyl and R7 is acetyl or propionyl in the indole
derivative of the formula I.

In another preferred embodiment, R 1is unsubstituted
S-quinolyl, unsubstituted 6-guinolyl or unsubstituted
7-quinelyl and R7 is methoxycarbonyl, ethoxycarbonyl or
propicnoxycarbonyl in the indele derivative of the

formula I.

Some terms which are used in the description and the

patent claims are defined below.

In connection with “heterocycle”, the term is
understood as meaning, insofar as not explicitly
mentioned above, pyrrole, furan, thiophene, pyrazole,
thiazeole, indole, oxazole, imidazole, isothiazole,
isoxazole, 1,2,3~triazole, l,2,4-triazole,
1,2,4-cxadiazole, 1,3,4-oxadiazole, 1,2,5-thiadiazole,
1,3,4-thiadiazole, tetrazole, pyridine, pyrimidine,
pyridazine, pyrazine, benzofuran, indazole, carbazole,

benzoxazole, benzimidazole, benzothiazolie,
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be possible to extend the treatment to cases which are 10 resistant to
therapy. In a preferred embodiment, Rl is 4-chlorobenzyl, R2-R6 are
hydrogen, R is heterocycle and R7 is alkylcarbonyl or alkoxycarbonyl in
the indole derivative of the 15 formufad. in another preferred

embodiment, R is unsubstituted 5-quinolyl, unsubstituted 6-quinolyl or
SRRSO s SpinoN a7 Rocety! 67 BOBorFin the SIS 0y ne.
deiivativel afthe formula |. Inlanbthed pieferred embodinert iRdpyrazine,

ynsuhbstituted, Sruiinolyl punsubstituted-6-quinolyl erunsubstitted purine,
7-quinolyl and R7 is rqetho%c rboné/rli ertit%%xyc nbogyl or 25
%F@ﬁéﬁo{%arﬁo?ﬁ&%”fﬁ% indole’dervative o the formula I. Some terms
which are used in the description and the patent claims are defined

Heloy. 30 4 sonnestiamwithy theteracycle'n thentermris unHersteeg dsssion
meaning, insofar as not explicitl entionedtabov,g gyrrgle, furan ced
trﬁ% Hene, 6%8%818?%%“350@??5@% é%xa%%le%llrrﬁid%.zole,fsot %52% elf%aS ©
TsoXazelereans-tidFei: Ke-fiazsler 1imhoxahaplecr branched.
1:3.4-exadiazalenl, 2 brthiadiarale] 1,3 41thiadiazate, tetrazots, pyridine, is
gxg@dg%% pyridazine, pytazine, henzofuran,indazqle, carbazole, s tnis
‘ enzoxa.zo?e, benzimidazole, benzothiazole, - 10 benzotriazdle, %um%lne,
Bl Qui)ling: Sqdinazdiine Phth&dzine, PyritBpyiaznese 2Pove,
152 3-triazine; 42 ddriazines 118ystragare, padiie;apterding, atridiné an8xr,
phenanthridige, 5 yu-a1xyl, NH-cycloalkyl, OE or O-alkyl,
where polysubstituted radicals are to be understood as
meaning those which are substituted more than once,
e.g. twice or three times, either at different atoms or

at identical atoms, for example three times at the sane

¢ atom, as in the case of -CFy; and -CH;CF3;, or at

different sites, as in the case of
~CH{OH) ~CH,~CH,-CHC1;. The polysubstitution can be
effected using the same substituents or different

substituents.

The expression “aryl-alkyl” means (Ce.Crgl—aryl-(C;.Cgl—-alkyl and

preferably Ce—aryl={(Cy-Cq)—alkyl.

In regard to “aryl-alkyl” and to “cycloalkyl”,
“gubstituted once or more than once” 1s understood,
within the meaning of this invention and insofar as not
explicitly mentioned above, as meaning the single or
rmultiple, for example twofold, threefold or fourfold
replacement of one or more hydrogen atoms in the ring
system with ¥, Cl, Br, I, CN, NHp, NH-alkyl, OH, ©O-
alkyl, CFs, alkyl, (Ce-Cyo)~aryl, {(Ce—Cyg)—aryl-(C;=Cq) —
alkyl and/or heterocyclyl at one or, where appropriate,
different atoms (with it being possible for a
substituent, for its part, to be substituted, where
appropriate;j. In this connection, the multiple
replacement 1is effected using the same substituent or

using different substituents.
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Within the meaning of this invention, the expression "alkyl" encompasses
acyclic saturated or unsaturated hydrocarbons which may be
straight-chain or branched. In connection with "alkyl", the term
"substituted” is 10 understood as being, within the meaning of this
invention and insofar as not explicitly defined above, the replacement of a

hydrogendgdical with Fm@a@&cyc%@ ;’IINHQS ubt%@kxl%%&&c%e@ k]%rollﬁlore
r.0-alkyl, where.polysubstituted radicals are to be understood as )

%ggr%ng(gf%%e which g?e(t%l su Séfi?l?tgd more than ohes, &g tite orqgrggms

titheTeitherat différent BfoRisiér aBRlenticd! atsms, for exdmplethrdeioned

timesvat, the: same 1G@torheas3n the easerof rof3 apdeCHROE3, @halro1d,
differentsites, as,in the case of 20 i@'é'é?aHQéz%yz?ECHngHClz TN ore

polysubstitution can be effected using the same substltuent%nc?r différen i

JubSHBRts. ThEBRpréSsioiant-aig" fedne with F, Cl, Br, I,
(€6t EoA)-apk{Bp C6)alklsand Kpipreferably«etaaryly(C1m@6)alkyl. lfono-
regare19 “aryl-atkyl And to "cygloalky|”. -'substiiuted onge or mOB%(Eﬁ@Qxyl,

once" is understood,, within the meaning of this invention and insotar as
ot %%ﬁ%f FientioRed ABAVES ks méHHig thésingld OF 36 madgieforar -
eéxample twofbld; threefoldorfourfolebreplacement ofaane or{Morés) ~alkyl

i 6B ST 6B O S
(h%elitlfé}r%lgy%c ?e/rl'yallt E)Cr:ée%sr%,%i[ aé¥FéL %pp;(? plh%':f‘txe£ ,ugg%‘cﬁ‘)?etr%é t1 e'Etoms{E/@iT it béﬁ*@yl
posdilshe for &C stbstitaérity for s pére) o gdbstiftted, Witere 0r,  where
apprapiatey de thisddanhecson, thedpwkiple weplacereentisieffectedssible
%ﬁﬂgtﬁeséﬂﬁ%%ﬁ¥ﬁgﬁﬂﬂ‘¥bx its parts to be substituted,
where appropriate). In this connection, the mnultiple
replacement is effected using the same substituents or

using different substituents.

Provided the compounds according to the invention of
the general formula I possess at least one center of
asymmetry, they can be present in the form of their
racemates, in the form of the pure enantiomers and/or
diastereomers or in the form of mixtures of these
enantiomers and/or diastereomers. The stereoisomers can
be present in the mixtures in any arbitrary
proportions. Provided this is possible, the compounds
according to the invention can be present in the form

of the tautomers.

Thus, metheds which are known per se can be used, for
example, to separate the compounds aécording to the
invention of the general formula I which possess one or
more chiral centers and occur as racemates into their
optical isomers, that is enantiomers or diastereomers.
The separation can be effected by means of column
separation . on chiral phases or by means of
recrystallization from an optically active solvent or

using an optically active acid or base or by means of
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using different substituents. - 11 With regard to "heterocycle", "substituted
once or more than once" is understood, within the meaning of this
invention and insofar as not explicitly mentioned above, as being the
single or multiple, e.g. twofold, 5 threefald or fourfold, replacement of one
or more hydrogen atoms in the ring system with F, CI, Br, I, nitro, amino,

Cd=c6-waleyl preterably methyl. dReNo-Cl,CORYBMING yent, such as

di-(C1-C6)-al mino, hydroxyl, C1-C6-alkoxy, benzyloxy, carboxyl ‘
R B A e S oxS S S TARR By Cleaving
(c1-Ce)lkyTewhidRSs substituted, once or more than once, by fluorine,
preferably trifluoromethyl, (C6-C10)-aryl and/or

(C6-Cl0)-aryl-(C1-C6)-alkyl t, where appropriate, different atoms
(vgv%h i'f" 8%,2 S%%Js’igjé’)is%or%%ﬁ%ﬁj%%te@? itsao‘géﬁ%‘fo 58 St tsE” @9
whife a%ﬁl‘c%iﬂi’é?t’é). |F B8 Ronn&&tfon, IREWMSUHIGIE reftaceifémds to the
effestediusing the sanhe subpstiteeats of cusingl different stbstitiertsn2@ rted

Provided thg compoynds.acearding 49 fhe inventiop of the general .\

formula i[ﬂrﬁossess at least one center of  asymmetry, they can be present

l y :
i TR OF thelt ratemAEdZiithe fOFM%GT the BiF&RAaAtioRTersHd/6R e
diasteraamers orhz tesfornaoemixtaresiofithese P& enantiomersamndiers ium

diagtereemess. TheiSterapiSomers capqabe present i theMixesin aay ¢
agbit{%ra}/bE(reopogtriogs.i%rovbdaed etgls is gss@# , the JEo&g’?ounds accordin 1

tS the nventiory can be preS&ntin the form of tHe RutSnBfs, 30t 2ne L~
niéthdds whithere kpowirperse candeolisedy feimeramplél ke sapdratdiy 1~
thenearnpounds acenrlingi@4ighe. In  this connection, the
stoichiometry of the salts of the compounds according
te the invention which are formed can be either an

integral or a nonintegral multiple of one.

If they possess a sufficiently basic group, such as a
secondary or tertiary amine, the compounds according to
the invention of the general formula I can be converted
into salts using inorganic and organic acids. The
pharmaceutically acceptable salts of the compounds
according to the invention in accordance with the
general structure I are preferably formed with
hydrochloric acid, hydrobromic acid, sulfuric acid,
phosphoric  acid, methanesulfonic acid, p-toluene-
sulfonic acid, carbonic acid, formic acid, acetic acid,
trifluorcacetic acid, oxalic acid, malonic acid, maleic
acid, succinic acid, tartaric acid, pyruvic acid, malic
acid, embonic acid, mandelic acid, fumaric acid, lactic
acid, citric acid, glutamic acid or aspartic acid. The
salts which are formed are, inter alia, hydrochlorides,
hydrobromides, sulfates, phosphates, methanesulfonates,
sulfoacetic acid, tosylates, carbonates, hydrogen
carbonates, formates, acetates, triflates, oxalates,
malonates, maleates, succinates, tartrates, malates,
embonates, mandelates, fumarates, lactates, citrates

and glutaminates. In this connection, the stoichiometry
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invention of the general formula | which possess one or more chiral
centers and occur as racemates into their 35 optical isomers, that is
enantiomers or diastereomers. The separation can be effected by means
of column separation on chiral phases or by means of recrystallization
from an optically active solvent or Jsiié) an optically active acid or base or

ymeans.of -2 derivalizingunth an gpicaly active eageal, plich 2 an
optically active alcohol, and subsequently cleaving off the residue. 5 If

thEY ESitaftiia stifticiehtly Hotdic GrodiSuch a8 theScarBoxyl gré6GeaRe  ©F
coprpounesaetordidg ioothe inventien of the general formula | can be
converted into their physiologically tolerated salts using inorganic and/or
olggary'c bages. E)gampltis of auitable 10 inorganic baseestL are sodium ,
hyHfoxide Potassiim hydrogitie andEalditim hydroxide WRHE Bxamibs of: 7
switablestgatic baselaressthanblafiivfe, diethapiondmmide, according to

tigthanalamine: syclehexylaming, dibenzylethyineaediarpipe andysine. by

Indiis conngetion, (e 15 sigighioretry.of fhe salts of the cpmpounds, ¢ o
accor Ing to the invention which are formed can be gither &n mtegraﬁ or a

nondritédrat muttiple ‘ot bhe. IPMRY PossEss SPsiffficicrly basiBEr6upoBuchnY
mﬂ;ﬂr&eg@ndaumbetertia@ aﬂmﬂméh@comomﬁg@ﬁcm@mg@ﬁbe can
nysntionof thegeneral faraula | casbe, conyered  into,s BeSlvention
inorganic and grganic acids, The pharmaceutically acceptable salts oﬂﬁe

o pUasS8dcotiing tB81Ae IXAREGR it accordance with the 25 general

structure | are preferably formed with hydrochloric acid, hydrobromic acid,

stifuriGacid o phosphoric acid, methanggulfenic acid, poluenss i 4s which
are present 'in different states of order which are
termed polymorphic forms or medifications. The
different modifications of a polymorphic substance can
differ greatly in their physical properties. The
compounds according to the invention of the general
formula I can be present in different pelymorphic
forms, with it being possible for particular

modifications to be metastable.

Both the compounds o©f the formula I and their salts are
biologically active. The compounds of the formula I can
be administered in free form or as salts with

physiclogically tolerated acids or bases.

The compounds of the general formula can be
administered orally, rectally, via the buccal route
(e.g. sublingually), parenterally (e.g. subcutaneously,
intramuscularly, intradermally or intravenously),

topically or transdermally.

The invention furthermore relates to drugs having a
content of at least one of the compounds of the formula
I, or their salts with physiologically teclerated

inorganic or organic acids, and, where appropriate,
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sulfonic acid, carbonic acid, formic acid, acetic acid, trifluoroacetic acid,
oxalic acid, malonic acid, maleic 30 acid, succinic acid, tartaric acid,
pyruvic acid, malic acid, embonic acid, mandelic acid, fumaric acid, lactic
acid, citric acid, glutamic acid or aspartjc acid. The salts which are formed
are, inter alia, hydrochlorides, hydrob ﬁwic'{es, sulfates, phosphates,

methanesulfonates 135, sulfoasetic.acid, tosylates, carhonates, hydrogen , ,
carbonates, formates, acetates, triflates, oxalates, malonates, maro’eates,

SUCCIBS Jatfat8s haktds) ShBSHARSSMandelates, fumarates,

lactates, citrates and glutaminates. In this connection, the stoichiometry
13rofdhe saltsgef the-compoundsraceording tosthe inyeption which.ate,
formeg .canibe an itntegrajtor nonintegral. multiple of one. 5 Preference is
likSwise Given'to solvates and: TR particutlr, hyHRREESARR cothipdiinds #moT
aCdoTemead thevVmvehtion whitl cars bé dbtained, fgrexarnpletbyr active
crystaflization fromasoiventor fiophaauequs, solution. Inthis,eonnectionse s

one, vt&v&g}%e or any aflLSQCei;irsbgrzar}/1 number of solvate or water molecules

can combing with the compounﬁs%c%gﬁ:ﬁnld‘l%m[%é invention to form
solvates and hydrates. It is known that chemical substances form solids
whichnitbese presentiinaifferentstates of orderavhichbares termedrablets,
Pamerpiic Jore arpadiications Ehe dliferanmadiigaliops,of ay, o< o
polymorphic substance can differ greatly in'their physical properties. hée

cGhpoundLBeLTrafig to the TRt OF Hie generadP 20367 dla | canftseider
preseptinadifferent polmeoitphic cfarms, ndth it being possible farrpasticilann ,
madificaions isbe melastablend ointments.

The compounds according fto the invention can also be
dispersed in a microparticulate, e.g. nanoparticulate,

compositicn.

In detail, the therapeutically valuable properties
which have Dbeen found relate to the following

advantages:

¢ the compounds accofding te the invention are
characterized by powerful antiproliferative
properties;

s the compounds according to the invention inhibit
tubulin polymerization;

¢ the compounds according tc the invention inhibit
topoisomerase 11;

¢ the compounds according to the invention arrest
dividing cells in the G2/M phase;

e the compounds according toe the invention induce
apoptosis;

¢ the compounds according to the Iinvention are
characterized by powerful antineoplastic
activities in wvivo while also ©being better
tolerated;
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Both the compounds of the formula | and their salts are 25 biologically
active. The compounds of the formula | can be administered in free form
or as salts with physiologically tolerated acids or bases. The compounds
of the general formula can be 30 admjnistered orally, rectally, via the
buccal route (e.g. sublingually), parentérally (e.g. subcutaneously,

intramu&q@arlyomg@ggagallx@&Jﬁjg@i\@@ou@gy),tt}@@icglgg,%rntgqqgger&all)ehe
35 The ipggpﬂ%(i% fur{heémore r%l%ltes to drugsvh%ving a content of at least

one of the compounds of the formula: 1, of their salts with pRySiolbgicafiy 2t
tolerate@Sihérganié o DFganic acids, af@ Whérétapproptiate, paclitaxel,

pharmaeeutically uiilizableicasiarsubstances andios =diluents or auxiliary
substances. These drugs are used for treating tumor diseases, in 5
particular for treatment in connection with tumor diseases involving drug

rEdigtnta agRife L 6ther attiveS cOmpBlnd<arfiPerA toRfe@fOwR ng  to
tumer diseases invaivingraimetastasizing carcinama.it-Examplesiof  the

spifable,administration forms are tablets, sugar-coated tablets, capsules,
solutions for'infusion or ampoules, suppositories, plasters, powder

preparations which can be used for inhalation, suspensions, creams and
ointments. 15-THe cbmpoahds agdordinh-totte imeriioh-cancalse e

disperseg; ini asicropanicate -€.4- nanepasticylate; composition. 20 In
detail, the therapeutically valuable properties which have been found

relate to the following advantages:
2-[1-(4-chlorobenzyl}~1H-indol-3~y1]~N-{1H~

indazol-5-yl)~2-oxcacetamide (4)

N-{2-{i-(4-chlorcbenzyl)-1H~indol-3-y11-2-
oxoacetyl}-N-quinolin-é~ylacetamide (2)

methyl {2-[1-(4-chlorobenzyl}-1H-indol-3-yll-2-
oxovacetyliguinclin~é-ylcarbamate (3)

ethyl {2-={1-(4~chlorcbenzyl)-1H~indol-3-yl}-2-
oxoacetyllguinolin-6-ylcarbamate (5)

propyl {2-[1-{4-chlorobenzyl)~1H-indol-3-yl] -2~
oxoacetyllqguinolin-6é~ylcarbamate (6)

N-{2-{1~(4-chlorobenzyl)-1H-indol-3-yl]-2-
oxcacetyl}-N-quinclin-6-yipropionamide (7)

ethyl {2-[1~(4-chlorobenzyl)-1H~indol-3-yl]-2-
oxoacetylipyridin-4-ylcarbamate (8)

2-[1-{(4-chlorobenzyl)~1H-indol-3-yl]-N-quinolin-6-
yl-2-thioxoacetamide (11)

Compounds (1}, (4) and (1l1) are compounds in which the

radical R7 1s hydrogen. Compounds (2), (3}, {5) and (6)
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the compounds according to the invention are 25 characterized by
powerful antiproliferative properties; the compounds according to the
invention inhibit tubulin polymerization; the compounds according to the
invention inhibit 30 topoisomerase lI; t%\e/zl_compounds according to the
invention arrest dividing cells in the G]2 phase; the compounds
ageording fo the-inveation indige apoRtpsiss 3B the com of an
agg%rd}i{n g)nttglcejgn\ﬂ]entioguarea%h%ragteri%ed byg)?werful antineoplastic
actvites invivo while Hiso Belng bekfter Folefated; - 15 the compounds
according to the invention of the formula | are active in vitro on
ndreregistantwaelblinesmipoeonitast o paclitaxel, vinerjsting; doxorubigin ang
or, etaposide. st preference. is given.to compounds according to
S ot SAaran. 5 the
24 I@HiGropenzGHMRRINtORBy | oBkeNeds  (9), (10}, (14) and
pytido[2,3ddpyiarin:z-ylaeetamides(l)pricr art. Compound {(9) is

24l a:chiorabenzyhH-indot-3:yll=N-(IH-ipdazol-oryl)s 2-oxpagetamide (4
15 N-{2-[I-(4-chlorobenzyl)-1H-indol-3-yl]-2- ‘

oxSacdtyiFENEg ol 6 StacBtmliaé 43 meffgiwound (13) is covered
{2}1-(4chlordgetregl)-Hind6l- 39} 2 8 2@ bxdeketyBguinatioxpylcadzamate ) ,

(%h4) and (15) are covered by the claims in WO 99/51224
Al and WO 01/22954.

2-{1-(4-chlorcbenzyl)~iH-indol-3-y1]~N~{(2-
methylguinclin-6-yl)-2-oxoacetamide (9)
Z-{1-(4-chlorobenzyl)-1H~indol-3-yl1]-2~0xo-N~
gquinclin-é=-ylacetamide (10)
Z2-[1-{4-chlorobenzyl)-1H~indol-3-y1l]-2-oxo-N~
quincliin-8~ylacetamide (12)
2-[1-{4-chlorobenzyl)~1H~indol-3-y1]-N-
isocquinolin-5-yl-2-oxocacetamide (13)
2-[1-{(4d-chlorobenzyl)~-1H-indol-3-yl]~2-oxo-N-
pyridin—4—ylacetamide (14,
2-[1-(4~-flucrcocbenzyl)-1H-indol-3~y1]-N-{2-
methylgquinolin-8-yl)-Z2~oxoacetamide (15)

Compounds o©f the general formulae Ia and Ib of the
scheme can be obtained in accordance with the following

Scheme 1:



5

10

ethyl {2-[1-(4-chlorobenzyl)-1H-indol-3-yl]-2-
oxoacetyl}quinolin-6-ylcarbamate (5) 25 propyl
{2-[I-(4-chlorobenzyl)-1H-indol-3-yl]-2- oxoacetyl}quinolin-6-ylcarbamate
(6) N-{2-[1-(4-chlorobenzyl)-IH-indol-3-yl]-2-
oxoacetyl)-N-quinolin-6-ylpropionamide’(7) 30 ethyl
{24L4dechiorobenzyl)-1H-indol-3-yl]-2- oxoacetyl}pyridin-4-ylcarbamate
(8) 2-[I-(4-chlorobenzyl)-1H-indol-3-yl]-N-quinolin-6- 35
yl-2-thioxoacetamide (11) Compounds (1), (4) and (11) are compounds in
which the radical R7 is hydrogeqlétc empounds (2), (3), (5) and (6) - 16 to
(8) contain bonyl grouR.af glis Ikoxycarbonykgroup as the
group R7. uw g compeaﬂds-%i@.),, (12), ( t4) and 5 (15)
are compoungs wrt were also investigated for the pPurpOsgsof
comparison. Compbunds (9), (10 antti(15) are known from the prior
art. Compound (9) is described i pplicant's WO 02/10152
compound (10) s described in WO 08/022280, compound (13) pvered
10 by the claims in WO 02/08225 &i, and compounds (12), I¥14) and (15)
are covered by the claims in WO 99/51224 Al and WO 01/22954.
2-[1-(4-chlorobenzyl)-1H-indol-3-yl]-N-(2- 15 2nd step
methylquinolin-6-yl)-2-oxoacetamide (9) 1.(coct
2-[1-(4-chlorobenzyl)-1H-indol-3-y1]-2-0x0-N- quinolin-6-ylagetamidg @gﬁ
2-[1-(4-chlorobenzyl)-1H-indol-3-yl]-2-oxo-N- quinolin-8-ylacetamide 612)
20 2-[1-(4-chlorobenzyl)-1H-indol-3-yl]-N- isoquinolin-5-yl-2-oxoacetamide

(13) o OYR 3rd step (a) o H

N RC(O)CH N
HET NaH | HET
] I 5
N or N
(RCO),0 .
R DMAP,
TEA

ib la

The compounds of the general formula Ie, in which X =

S, can be prepared in accordance with Scheme 2:

Scheme 2

3rd step (b)

o H
| \ 588 / § H .
N. 0-—-(: >——P\ _P«—< >—0 |
i HET 8 N\HET
N © j o
N
Toluene
. R
R

fa

Ic

Compounds of the general formula Ic, in which Y = S,

can be obtained using methods known from the literature



10

15

20

25

30

35

2-[I-(4-chlorobenzyl)-1H-indol-3-yl]-2-oxo-N- pyridin-4-ylacetamide (14)
2-[I-(4-fluorobenzyl)-1H-indol-3-yl]-N-(2 25
methylquinolin-8-yl)-2-oxoacetamide (15) Compounds of the general
formulae la and Ib of the scheme canll%e obtained in accordance with the

following Scheme 1: 30 - 17 - Schemée 1 1st step \ |1 NaH, DMSON N H

Qel /B I RlliM2nd step 1, {COGH2 2. H42NHef. O &\ IR 3rdisiep (@h@3;
’1&8’4 gz_ci(g)fgl N, aNO NET NaH O HET ~lor N (RC0)20 R (RCO)R
TEAYDIA  5'The compounds of the general formula Ic, in which X = S,

can be prepared in accordance with Scheme 2: Scheme 2 3rd step (b) O

Mhe starting compounds II, III and IV can either be
obtained commercially or prepared using procedures
which are known per se. The starting compounds II, IIT
and IV are valuable intermediates for preparing the
indole derivatives according to the invention of the

formula I.

For the preparaticn o¢f the starting compounds and
target compounds, reference may be made, for example,
to the following standard works of organic synthesis,
the «content of which is hereby intended to be
incorporated intce the disclosure of the present

application:

¢ Houben-Weyl, Volume E 7a (FPart 1) pp. 250-492, pp.
571-740
e Houben~Weyl, Volume E 7a (Part 2) pp. 11%-156, pp.
205-686, pp. 157-204
s The monograph “Heterocyclic Compounds”
{(Elderfield), o
Volume 1, pp. 119-207, pp. 397-016
Volume 3, pp. 1-274
Volume 6, pp. 101-135, pp. 234-323
e The monograph “Comprehensive COCrganic Chemistry”
(8.D. Barton, W.D. 0Oliis)
Volume 4, pp. 155-204, pp. 205-232, pp. 493-
564

The skilled person 1is familiar, on account of his
specialist knowledge, with the solvents and auxiliary
agents, and reaction parameters, such as reaction
temperature and reaction duration, which are to be

used, where appropriate.

The following compounds, whose inclusion in the survey

below is evident from their respective chemical
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N\SoSH/\,SP\'"OHETP (\y/~N'HET IN)O Toluene R la 10 Sc
Compounds of the general formula Ic, in which Y = S, can be obtained

using methods known from the literature - 18 (W.-D. Malmberg et al.

Liebigs Ann. Chem. 10, 1983; 1649-17]1). The starting compounds II, Il
and IV can either be 5 obtained commercially or prepared using

piecedires iwhish are:kpowr pense.itheistartingcompounds Ik 1 ranghese
I able.i lates for ring-the .indole derivatives
z}ézfé%%/r?gwto%ﬁg %r%{e?lﬁgn@o? t ge %?r%%l% I.zl'O or %%dpregpﬁargtlson%? ?ﬁéi on

STAiRG ConhotndSafd targefContoountls réferetResy BE eI for to
example) vierthe dollowing: stahdargowerks of organiclsynthesis, ythey means

coptentof wyhichds bereby iptended tahe 13 ncqrporated info the 14y

disclosure of the pres Zt application: Houben-Wéyl, Volume E 7a (Part
155p° 286 4G Yp2 BT1°F40"26 SHEREET-ISF Bdlume E 7a (Part 2) pp.
119-156, pp. 205-686, pp. 157-204 The monograph "Heterocyclic

GompoupdsmiEldesfielddnd  solvents employed were either
obtained commercially from the customary suppliers
{(Acros, Avocado, Aldrich, Fluka, Lancaster, Maybridge,
Merck, Sigma, TCI, etc.) or synthesized.

The invention will be explained in more detail with the
aid of the following examples without being restricted
to them. "

Examples

Example 1 (Reaction in accordance with Scheme 1, lst

step):
Preparation of 1i-{4-chlorobenzyl)indcle

A solution of 5.86 g {0.05 mol} of indole in 25 ml of
DMSO is added to a mixture of 1.32 g of sodium hydride
(0.055 mol, mineral oil suspensicn) in 50 ml of
dimethyl sulfoxide. The resultant mixture is heated at
60°C for 1.3 hours; after that, it is allowed to cool
down and 17.7 g (0.11 mol) of 4-chlorobenzyl chloride
are added dropwise. The solution is heated to 60°C and
allowed to stand overnight; it is then poured into
200 ml of water while stirring. This mixture is
extracted several times with a total of 75 ml of CHyCl,,
after which the organic pﬁase is dried with anhydrous
sodium sulfate and filtered and the filtrate is
evaporated in vacuoc.

Yield: 11.5 g (895% of theory)
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Volume 1, pp. 119-207, pp. 397-616 25 Volume 3, pp. 1-274 Volume 6,

pp. 101-135, pp. 234-323 The monograph "Comprehensive Organic
Chemistry" (S.D. Barton, W.D. Ollis) Volume 4, pp. 155-204, pp. 205-232,
pp. 493- 30 564 The skilled person is %adnil_iar, on account of his specialist
knowledge, with the solvents and auxiliary agents, and reaction

pBrametess, Budiras ceaetioni3b temperature-andsreaction duratign swhish ¢

;a% Boe%%_li?eg, where appropriate. The following compounds, whose

survey below is evident from their respective chemical -
19 designations, were synthesized in accordance with these general
direcdtionsifet stepschhand 3-asibasetd dA 3synthesis Sehemes irand 2.
The compounds.according 1o.the invention were characterized
analytically by means 5 of their melting points and/or by means of 1H
NMR spectroscopy and/or mass spectroscopy. The chemicals and
sblventstemployed wele 2itber{ bbtainedcdmmefcialyfiemithe cuistamary) -
syppliers 1Q,(AcresAvosade Aldrich sFlykalangaster: Maybrdge e - g
Mercc{k, Sigrl\m% TCIéetc.)gr synthesiﬁed. The invention will be explained in
more detail with the aid of the folldHing 8X&mples withdat Beingtestiictad ¥
15 d WeMe EXamptés TExamblestt [ReactiGi i attsidanee with Sehéme to
1rist 120:step)rPrepanatien of n¢-chipeobenzylisdele Asolutipnat .86+ 1+

%&%%%gg@égkgg@jn%%mﬂffof DME are then added to the

residue, after which 1.93 g (13.9 mMol} of potassium

carbonate are added and the suspension is cooled down
to 0°C; a solution of 1.57 g (10.7 mMol) of amino
component in 10 ml of DMF is then added dropwise. The
reaction mixture is left to stir overnight at rcom
temperature. It is finally stirred into ice water and
the resulting precipitate is filtered off with suction.
The crude product which is obtained is chromatographed
on 100 g of silica gel using n-heptane/ethyl acetate =
4:1

Yield: 3.23 g (68.0%)

m.p.: 250°C

1H-NMR (DMSO-D6) & = 11.56¢ (s, 1H), 9.53 (d, 1H), ©9.12
(s, 1lH), 9.09 (d, 1H), 9.04 (s, 1H), 8.32 (d, 1H), 7.6
(d, 1H}, 7.40 (4, 2H), 7.35 {(m, 3H), 7.32 {m, 2H), 5.64

(s, 2H) ppm

Example 3 {(Reaction in accordance with the 3rd step (a)
of Scheme 1):

N-{Z2-{1-(4~Chlorobenzyl)~-1H-indol-3-yl]~2-oxoacetyl}~N-
quinolin-6-ylacetamide (2)
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25 DMSO is added to a mixture of 1.32 g of sodium hydride (0.055 mol,
mineral oil suspension) in 50 ml of dimethyl sulfoxide. The resultant
mixture is heated at 60C for 1.3 hours; after that, it is allowed to cool
down and 17.7 g (0.11 mol) of 4-chlorghenzyl chloride 30 are added
dropwise. The solution is heated to 60C and allowed to stand overnight; it
ispthen payred inte >2Q,r of water whilg stirring 3ghi mi{ﬁfu;?és mMol)  of
e§t£a%t§g S Vr%ﬁaA times&/vi#-;aéotal of 75 ml of CH2C12, after which tﬁe _
organic phase s driedf Wittt anRydrold 38 dBdM shifate Ehidififtered dAd 1 de
te- filtra €4 bvaporaied imvdcuos ¥ield: 1¢.5 g (36%of ¢heon) 1 20ion  of
2 chlaronentyb Lt oS oo N oo g e ol -3-
rohenzyl)-1H-indol-3-yl]-2-0x0-N-pyrido-
[i%gb]gygg%?l%?}%c%?%fdé“( Y laocfl?téanmé“ 27 (18.7hnidh dE - The
1E5@3cHIsrobeRZYT-iidole fh 200-mT Bflether iserided Sropwise a0C and 10
ungennitrogemdo a sokdion ehkd? mpof oxalyl Ichlogide im b0 AY Okt 1y
e mix is.h dta reflux for.2 hrs..and the solvent i
sty vaanrated ot 20 i of BUF e f1oh a0 fhgecy the

subsequently evaporated off. 30 m

rBSidbd St WhiER /63ty (3. PFmMEN ¥ pbidrsiufmeafbbnatétars which
added and thersuspensior isateoledpdewn 4 514a OGa sohgionof 467 20

(2Q.A4eMol) of ganing, componepyin 10,ml gof DME is then added, - _ o

d.:ﬁ%@"ééige" The reaction m¢>¢tyre is left to stir overnight at room
temperatﬁrré. 19§ 11gi?1al:713}: stifedinto ice water and the resulting precipitate
is filtered off with suction. 20 The crude product which is obtained is

chrematographedy onsh00sg pf silica gel using n-heptane/ethyl acetate =
m.p.: 122.9°C

‘H-NMR (600 MHz, DMSO-d6) & = 9.02 {(d, 1H), 8.54 (
1H), 8.44 (d, 1H), 8.21 (d, 1H), 8.17 (d, 1H), 8.10 (m
1H), 7.88 (m, 1H), 7.65 (m, 1H), 7.58 (m, 1H), 7.44
2H), 7.33 (d, 2H), 7.28 {(m, 2H), 5.60 (s, 2H), 2.15 ¢
3H) .

MS(ESI) m/z 482.1 (MH"), (theor. 481.94)

Example 4 (Reaction in accordance with the 3rd step (a)
of Scheme 1):

Methyl {2—{1—(4~chlorobenzyl)—1H¢indol—3~yl]~2—oxo—
acetylliquinolin-6-ylcarbamate {3)

930.2 mg (27.3 mMol) of NaH {as a 00% strength
dispersiocn in mineral oil) are added, under nitrogen,
to a cooled, stirred sclution of 10.0 g (22.7 mMol) of
2*[1—(4~chlorobenzyl)—lH—indol~3~yl}~2—oxo~N~quinolin—

b-ylacetamide in 500 ml of dry THF. The solution is
stirred at 0°C until a yellow precipitate separates out
and, after that, stirred for a further 15 minutes.
After that, 2.58 g (27.3 mMol} of methyl chloroformate
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4:1 Yield: 3.23 g (68.0%) 25 m.p.: 250C 1H-NMR (DMSO-D6) S = 11.56

(s, 1H), 9.53 (d, 1H), 9.12 (s, 1H), 9.09 (d, 1H), 9.04 (s, 1H), 8.32 (d, 1H),
7.6 30 (d, 1H), 7.40 (d, 2H), 7.35 (m, 3H), 7.32 (m, 2H), 5.64 (s, 2H) ppm
Example 3 (Reaction in accordance_w'tlzw the 3rd step (a) of Scheme 1):

35 N-{2-[1-(4-Chlorobenzyl)-IH-indol-3-yl]-2-oxoacetyl)-N-
quinolinsGylacetamide, (2)s 21+0.833 g(0.82 mMal).of DMAP, 1,389 1,
(13.6 mMol) of triethylamine and 13.9 g (136 mMol) of acetic anhydride

ar& 2858 Undet niffSgen: 36 3%stirfed sdifitich of 816§ (18BrAMDIPerr 2phy
2{@ (4=ecHloroberizy) tEdndoli8ys ylrZeke iIN-quiKdlin&Fylacetaniide in The
6PmtefiMFnThe reactian pibduresisstired.at faom tamperaunefon 10; g
minu%es and,iafteg__3 t até?%ourceid i‘,ggc%t%ooer%of ethf%/l acetate. After 300 ml
of water have Deet added: the Hixtire T SRakef ¥ hEeparafing fuRRgric
affer hich 10 estWRFphedé Beparate Preaipitation beginscaftep20 sodium

niRutes: dbe pale yeilﬁy\e?rys@al@@reaghzwgc @tﬁ@r&ﬂdée@%@g .i'\r)l Itl@ﬁél}@cﬁ?at ing
60C, Yield: 4.04 %) 1 122.9C 1H-N zZ, .. .

D%%Q-%g)es :Sgo%gﬁ ]é;% 1H)Y38%f5[§i %s, TH), 25T, 5821, 1H) 617 19
(BUFH BST0 (RY 20-PHIYTi88 (hit 15 FP 85 IR L H) (R SBYRT P/ 7R one
(@/2H), 2.83 (dr2HY, 728 (y,i2id), R60 (Bh2H), 24548, chromatography

shows that 3 still contains slight impurities, which
can be removed by stirring the crude 3 with acetone for
1 h. Filtration yields 3 as pale yellow crystals.

Yield: 3.0 g (26.5%)
m.p.: 178.5°C

'H-NMR (600 MHz, DMSO-d6) & = 9.02 (d, 1H), 8.58 (s,
1H), 8.47 (4, 1H), 8.17 (m, 3H), 7.84 (m, 1H), 7.63 (m,
2H}, 7.44 (d, 2H), 7.34 (m, 4H), 5.60 (s, 2H), 3.65 (s,
3H) .

MS(ESI) m/z 498.2 {(MH'), {theor. 497.94)

Exampie 5 (Reaction in accordance with the 3rd step (b)
of Scheme 2):

Preparing 2-{l-{4-chlorobenzyl)-1H-indol-3-y1]~N=~
quinolin-é-yl-2-thioxoacetamide (11)

3.68 g (9.1 mMol) of Z2,4-bis{4-methoxyphenyl)-1, 3-
dithia-2,4~-diphosphetane-2, 4-disulfide are added, under
nitrogen, tec a suspension of 4.00 g (9.1 mMol) of 2~[1=-
(d-chlorobenzyl)-1H-indol~3~yl]-2-oxo-N-quinolin-6-

ylacetamide in 200 ml of toluene, after which the
mixture is heated at 75°C for 3 h. The residue which
has formed is filtered off in the hot from the reaction

solution and subsequently washed with 100 ml of
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3H). MS(ESI) m/z 482.1 (MH+), (theor. 481.94) 25 Example 4 (Reaction
in accordance with the 3rd step (a) of Scheme 1): Methyl
{2-[1-(4-chlorobenzyl)-IH-indol-3-yl]-2-oxo- 30
acetyl}quinolin-6-ylcarbamate (3) 9§0%mg (27.3 mMol) of NaH (as a 60%
strength dispersion in mineral oil) are"added, under nitrogen, to a cooled,
sticredsolufion e300 01227 PMONOf BOrate  is  concentrated in
2- 1-(4-ch|or%t%enzgl -1H-|nd_ol-3?/I]-2-oxo-N-qumolln- 6-ylacetamide in

P of @ THE “The E6EtioR s stifred Ht B Gt BBl predipitate 251
sephigtes a6t and; aften that rstiviedlfora furthee 1 5dniflueas) aAfter that; 1) .
2r58 gﬁ%&dﬁklﬂobﬂé g@trbwschMefO@mﬁ_ee—r%% a@eg a@ti%qtr dropyise-at e
t erature below +5C. reaction is monitored by thin laye
IR by THEHE i n S8y ABe o /K £ L1y Th@vent
reaétidreRixtERIs Pofiréd o Waksr-and the resulting 5 mixture is
extracted with ethyl acetate; the organic phase is washed with a

Sg’i{lél‘f.&e:d golytio of{g dium;ch Qg%,}ﬁ)gd dried over anhydrous MgSO4.

vaporating off the solvent yields a crude product, which is purified by
column chromatography (n-heptane/acetone 10 2/1) in order to give 3.
TFHndayer chrvamatogiaphy $Mews,that-B stilkcortamssslight impurities,
which can be removed by stirring the crude 3 with acetone for 1 h.
Filtration yields 3 as pale_yellow crystals. 15 Yield: 3.0 g (26.5%) m.p.:
T S NV (600 MRz DMBO e) & = 0102 (o, 11 8.8 (1120 1), 75
8(47 (d;HIH), 8.7 m{3H) L84 (f; 1K), W63 ), 8.35 (d, 1H), 8.0
(d, 1H), 7.93 (d, iH), 7.63 (d, i#H), 7.50 {(m, 1H), 7.4

{m, 3H), 7.3 (m, 3H), 5.6 (s, 2H} ppm.
The fecllowing compounds of the formula I were
simplified in analogy with the synthesis route 1in

Scheme 1 and in accordance with Examples 2 and 3.

Example 6:

2-[1-{4-Chlorobenzyl)~1H-indol-3-y1]-N-(1H-indazol~5-
vl)~Z2-oxoacetamide (4)

m.p.: 203°C

'H-NMR (DMSO-Dg) & = 13.02 (s, 1H), 10.7 (s, 1H)}, 9.04
(s, 1H), 8.48 (s, 1H), 8.42 (d, 1H), 8.06 (s, 1H), 7.73
(d, 1H), 7.6 (d, 1H), 7.55 (d, 1H), 7.40 (d, 2H), 7.28-
7.35 (m, 4H), 5.63 (s, 2H) ppnm

Example 7:
Ethyl {Z2-[1-{4~-chlorobenzyl)~1H-indol-3~-yl]-2-oxo-
acetyllgquinolin~é-ylcarbamate (5)

m.p.: 199°C
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2H), 7.44 (d, 2H), 7.34 (m, 4H), 5.60 (s, 2H), 3.65 (s, 3H). MS(ESI) m/z
498.2 (MH+), (theor. 497.94) 25 Example 5 (Reaction in accordance with
the 3rd step (b) of Scheme 2): Preparing
2-[1-(4-chlorobenzyl)-1H-indol-3-yl]-N- 30 quinolin-6-yl-2-thioxoacetamide
(11) 3.68 g (9.1 mMol) of 2,4-bis(4- mét/hoxyphenyl) 1,3-

dgh@[%ig d(lge%spggtgne gwfggls(&lg degare adglegiQunper nitigggengt%% (s

suspensio f%d % of 2- S
(]4Héh|OI%b%ﬁZ)A)leql ol-3yf-2-0 >E6'-N3(ﬁﬁnollﬁ 6-Yldéetaritle in 2003 mlm,
ofttpluenedafterdyhiehithe Migtureis, heidted at 758G far3 h2Ehe rasidae (g,
which Rasformed is filtered off in the hot from the reaction solution and
subsequently washed with 100 ml of - 23 methylene chloride. The filtrate
is concentrated in vacuo and the residue is chromatographed on flash
$ifcaléll(eluent nmdthylenechloridelMiéthanol ©@9=Dr THelprodlurt
fractions are filtered on flash silica gel S (eluent: n-heptane/ethyl acetate
:1<)a after the solvent has been removed once more. Yield: 0.46 g (11% of
EW%ESLMS: m/e = 456.1 (MH'), (theor. 455.97) 1H-NMR
(DMSO-D6) S = 10.89 (s, 1H), 8.8 (s, 1H), 8.75 (s, 1H), 8.55 (s, 1H), 8.12
(eh- Ah)18.35 (d, 15H,18.0 (@; dil) o 293l k1), 7168 (hdld)r 7-50 (M olid)io -
éée%%m 3H)4-3 (Mg 3 3!('Qc§)_6b(§m%@2ep The following compounds of

the formu I were simplified in analogy wit the synthesis route in
Scheme 1 and in accordance with Examples 2 and 3. 20
m.p.: 164°C

'H-NMR (600 MHz, DMSO-d6) & = 9.02 (m, 1H), 8.60 (s,
1H), 8.48 (d, 1H), 8.17 (m, 3H), 7.84 {m, 1H}, 7.63 (m,
2H), 7.43 (d, 2H), 7.33 (m, 4H), 5.61 (s, 2H), 4.03 (t,
2H), 1.32 (m, 2H), 0.56 (t, 3H).

Example 9:

N-{2-[1-{4-chlorobenzyl)-1H~indol-3~yl]-2-oxoacetyl}~N-
quinolin-6-ylpropionamide (7) ‘

'H NMR (600 MHz, DMSC-d6) & = 9.03 (m, 1H), 8.52 (s,
E), 8.45 (d, 1H), 8.23 (d, 2H), 8.18 {(d, 1H}, 8.13 (m,
1H), 7.88 {(m, 1H), 7.65 {m, 1H), 7.58 (m, 1H), 7.45 (d,
2H), 7.30 {(m, 4H), 5.59 (s, 2H), 2.61 (a, 3H), 0.88 (t,
3H) .

Example 10:

Ethyl {2-{1-{4-chlorobenzyl)-1H-indol-3-yl}-2-oxo-
acetyllpyridin~é~ylcarbamate (8)

m.p.: 62°C

'H NMR {500 MHz, DMSO-d6) & = 8.74 (m, 2H), B8.52 (s,
1H), 8.12 (m, 1H), 7.60 (m, 1H), 7.55 {(m, 2H), 7.40 (m,
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Example 6: 2-[I-(4-Chlorobenzyl)-1H-indol-3-y1]-N-(1H-indazol-5-
yl)-2-oxoacetamide (4) 25 m.p.: 203C 1H-NMR (DMSO-D6) S = 13.02 (s,
1H), 10.7 (s, 1H), 9.04 (s, 1H), 8.48 (s, 1H), 8.42 (d, 1H), 8.06 (s, iH),
7.73 30 (d, 1H), 7.6 (d, 1H), 7.55 (d, %IE)I),]AO (d, 2H), 7.28- 7.35 (m, 4H),
5.63 (s, 2H) ppm Example 7: Ethyl
{2]1-(4 obenzy})-iH-ingol-3-yl]:2-0%6r,35
a%%%ﬁl}q’ﬁi%n?ggllc%a)gbﬁa'magtéls(g) ri% ?%{E))C 24" 1A NWIR (%%6'ME|£,95 ‘e
éo-dG) S =9.02 (m, 1H), 8.60 (s, 1H), 8.48 (d, 1H), 8.15 (m, 3H), 7.83
(m, 1H), 7.63 (m, sH), 7.43 (d, 2H), 7.32 (m, 4H), 5.60 (s, 2H), 4.15 (q,
2, Q98 (t13H) SMSAESIL /25844 2, 5121 (MH+), (theor. 511.97)
Example 8. 10 Propyl {Z-{I-(4-chiorobénzyl)-IH-indol-3-yll-2-oxo-
acetyl}quinolin-6-ylcarbamate (6) m.p.: 164C 15 'H-NMR (600 MHz,
Fvisodef $en9.02f(m21H ), -8(606 ¢35 1 ey 84 1, HH)H 8 rvd@d, 3y ¥1841-
(-t F388aLn 21743 {d.) 2H), 333 (8 -4kntk 861 €5, 2H), 4.03 (t,
2H), 1.32 (m, 2H), 0.56 (t, 3H). 20 Example 9:
N-{2-[1-(4-chlorobenz ?-1H-indol-3-yl)-2-oxoacetyl}-N-
d(ﬂﬁdlﬁiﬁG-]yf;pf@pi%né% a3 E7) 25 HANNIR) (600 MHz, DMSO-d6) S = 9.03
(m, 1H), 8.52 (s, 1H), 8.45 (d, 1H), 8.23 (d, 2H), 8.18 (d, 1H), 8.13 (m,

m.p.: 182-185°C

'H-NMR (CDCli) & = 9.58 (s, 1H), 9.12 (s, 1H), 8.5 (s,
1H), 8.41 (s, 1H), 8.05 (t, 2H), 7.78 {d, 1H), 7.4 (dd,
1HY, 7.32 (m, 4H), 7.26 (s, 1H), 7.15 {(d, 1H), 5.38 (s,
2HY, 2.73 (s, 3H) ppm '

Example 12 (Comparison substance):

2-[1-(4~Chlorobenzyl)~1H~-indol-3-yl]-2~-oxo-N-guinolin-
6-ylacetamide (10)

m.p.: 200°C

'H-NMR {DMSO-~Dg¢) & = 11.5 (s, 1H), 9.05 (s, 1H), 8.85
(s, 1H), B8.66 (s, 1H), 8.32 (d, 2H), 8.12 (d, 1H), 8.03
(d, 1H), 7.63 (d, 1H), 7.53 (dd, 1H), 7.42 (d, 2H),

7.30-7.38 {(m, 4H), 5.63 (s, 2H) ppm

Example 13 (Comparison substance):

2-[1-(4-Chiorebenzyl}-1H-indol-3-yl]-2-oxo-N-quinolin~
8-ylacetamide (12)

m.p.: 178°C



i0

15

20

25

30

35

1H), 7.88 (m, 1H), 7.65 (m, 1H), 7.58 (m, 1H), 7.45 (d, 2H), 7.30 (m, 4H),
5.59 (s, 2H), 2.61 (g, 3H), 0.88 (t, 3H). 30 Example 10: Ethyl
{2-[1-(4-chlorobenzyl)-1H-indol-3-y1)-2-oxo0- acetyl}pyridin-4-ylcarbamate
(8) 35 m.p.: 62C 1H NMR (500 MHz, %/IS_O-dG) S =8.74 (m, 2H), 8.52 (s,
1H), 8.12 (m, 1H), 7.60 (m, 1H), 7.55 (m, 2H), 7.40 (m, - 25 2H), 7.30 (m,
4)arB% (3 2HoABE 4.2 85 (& r3H), Example 11 (Comparison
substance): 5 Preparation of 2-[I-(4-chlorobenzyl)-1H-indol-3-yl]-N-
(2-methylquinolin-6-yl)-2-oxoacetamide (9) Yield: 14.8 g (77.3% of theory)
10 mip: {1821 850 PeRRL (CDE 136 219.88 Y4, IHH); Oskxi(sine) 18.55s,
IH); 8:-4d:x(Sa d bR -3 08 L, 243, 7.78 (d, 1H), 7.4 (dd, 15 1H), 7.32 (m, 4H),
7.26 (s, 1H), 7.15 (d, 1H), 5.38 (s, 2H), 2.73 (s, 3H) ppm Example 12
(Comparison substance): 20

U R4-CHorobehzyly-1H-indol-3-yl]-2-oxo-N-quinolin- 6-ylacetamide (10)
m.p.: 200C 25 'H-NMR (DMSO-D6) 6 = 11.5 (s, 1H), 9.05 (s, 1H), 8.85 (s,

50, 8:56.(5: 3H) B3 {d 2H), 814, 1), 8.03 (d, 1H), 7.63 (d, 1H),

, ; . 5.63 (s, 2H) ppm

2-[1-{4-Chlorobenzyl)-1H-indol~3~yl]-2-0oxo-N-pyridin-4—
ylacetamide (14)

m.p.: 264°C

Example 16 (Comparison substance) :

2-[1-(4-Fluorobenzyl)~1H-indol-3-yl]~-N~(2-methylguino-
lin-8-yl}-2-oxcacetamide (15)

m.p.: 200-202°C

Biological effects of the compounds according to the

invention

Carrying out in-vitro and in-vivo tests on selected
tumor models showed the presence of the following

pharmacological activities.

Example 17: Antipreoliferative effect on wvarious tumor

cell lines

The antipreoliferative activity of substances 1, 2, 4,
S, i1, 12, 13 and 15 was investigated in a
proliferation test performed on established tumor cell
lines (D.A. Scuderio et al. Cancer Res. 1988, 48, 4827~
4833). The test which is used determines the cellular
dehydrogenase activity and makes it possible to

determine cell wviability and determine cell number
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2-[I-(4-Chlorobenzyl)-1H-indol-3-yl]-2-o0xo-N-quinolin- 8-ylacetamide (12)
35 m.p.: 178C - 26 - Example 14 (Comparison substance):
2-[1-(4-Chlorobenzyl)-1H-indol-3-yl]-N-isoquinolin-5- yl-2-oxoacetamide
(13) 5 m.p.: 239-241C Example 15_(C% parison substance): 10
2Hadechlorghenal)-Hindol 0 2rpxall puldinde ylacelanife (itkan
m.p.: 264C 15 Example 16 (Comparison substance):
S AFIGoro b2y Pl dot- 8y 1IN 8- nidtnyiGdiho-(ATCC CCL1T), the
linv@-yl) < oxedestamide {15120 Mgl 1200:202C Biologital @ffects afthe 7) ,
carapounds, accgrding, Q. e inyentiom 25 Garyyinggaut ip-vitig and iy g )
tests o selicted tumor models shg\élveg the presence of the foIIowm§9 73)

7 [

pHarmacslogita¥ activifies E5@anipr Ahf p%ﬁé?&%oeﬁ{éﬁ b

tumor 30 cell lines The antiproliferative activity of substances 1, 2, 4, 9,

11, 12, 13 and Lhmagirvestiaated ina prokiferation-test performed on
STPRE e DRSS o el D amines (P Bty NCE 180
dehydrbgenase Setiity and makesGEFossible td défetmine cell\i&bifity
and degermine cell aomber - 27 0. 123 0.166 0.168
4 0.335 0.144 >3.16 0.233
11 0.036 0.029 0.036 0.057
g (C) 0.183 0.174 0.261 0.344
12 {C) »>3.16 >3.1¢ >3.16 >3.16
13 (C) >3.16 >3.16 >3.16 >3.16
15 (C) >3.16 n.d. >3.106 n.d.

C = Comparison substance; n.d.: not determined

Table 1: Ability of the substances according to the
invention to inhibit proliferation in the XTT
cytotoxicity test carried out on human tumor
cell lines

The results show that implementation examples 1, 2, 4
and 11 are very potent inhibitors of the proliferation

of selected tumor cell lines.

Example 18: Antiproliferative effect on MDR tumor cell

lines

For further characterization, substances 1, 2, 4 and 11
were 1investigated with regard tco their effect on
multidrug-resistance cell lines as compared with that

on nonresistant wild-type cell lines.

The cell lines which were investigated are the murine
cell line L1210, the acute myeloid leukemia cell line
L7112 and the resistant lines L1210/mdr and LT12/mdr.



10

15

20

indirectly. The cell lines which are used are the human cervical carcinoma
cell line KB/HeLa (ATCC CCL17), the ovarian adenocarcinoma cell line
SKOV-3 (ATCC HTB77), the human glioblastoma cell line SF-268 (NCI
503138) 5 and the lung carcinoma cell line NCI-H460 (NCI 503473). XTT
proliferation assay, EC50 in g/ml Exafmple KB/HeLa SKOV3 SF-268
NGLEH460.1 0.045.0:029 0,042 0046, 2 0.202,0,123 0:166. 0,168 4 0,335
0,144 >3.16 0.233 11 0.036 0.029 0.036 0.057°9 (C) 0,183 0.174 0.261
OARIDNE) B3°R 856 3016 SHH AP Iy 16536708 1§ 388 gvere
151(8) >B116 nak 3216 hes € = Comeparison substance; n.d.: not
determined 10 Table 1: Ability of the substances according to the

invention to inhibit proliferation in the XTT _cytotoxigity test carried out on
riljﬂ\ﬁn"leaxnrt":ffr’ﬁloirrJC Eelf lifes 15 The 188G tslsfhowgﬁga? irgpé?rge%“fa'tion
examples 1, 2, 4 and 11 are very potent inhibitors of the proliferation of
selected tumgrreelplings: Example:A8 ArtipFoliferatiye aifect on MDR
tumor cell 20 lines For further characterization, substances 1, 2, 4 and 11

rura-rocictaneca-call

were-investigateg-withregard-to-theit-effect-on—muttdrugresistanee-cell
Ii%es as compared™fih thal P2BAhoAkSidtantiRd Y& celPfites. [TBRBSADR
C ich were investigated are the murine cell line 11210, the
acute myeloid lelikemia celh ling 7L T12,and ghe resistant lings k31310/mdr o
and LIZAMAr- =8 o5 10.272 | 0.206 | 0.558 0.224 | 0.215
4 0.084 | 0.093 0.246 {0.241 0.175 §0.231
11 0.023 [0.054 0.052 | 0.067 0.018 | 0.051
Paclitaxel | 0.005 |0.34 0.048 | >3.16 0.03% | >3.16
Vincristine | 0.002 | 0.134 0.015 |>3.16 0.004 |0.93
Doxorubicin | 0.029 | >3.16 0.269 | >3.16 0.204 |>3.16
Mitoxantrone | 0.006 | 3.1 0.09 2.1 0.053 {1 0.608
Etoposide 0.094 | >3.6 0.269 | »3.16 0.202 [|>3.16
C = Comparison exanple

Table 2: Inhibitory effect of the substances on human
tumor cell lines in the XTT proliferation
Test.

Substances 1, 2, 4 and 11 exhibit a very potent
inhibiteory effect on all the cell lines tested, while
the classic substances which have a tubulin-inhibiting
effect, such as paclitaxel or wvincristine, and the
topoisomerase II inhibitors (doxorubicin, mitoxantrone
and etoposide} can be seen to have an effect on the
MDR1-resistant cell lines which 1s at least greatly

reduced.
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The murine cell line P388 (methylcholanthrene-induced lymphoid

neoplasm) and doxorubicin-resistant P388 were also included as test
systems. 5 The results are summarized in Table 2 below: XTT

proliferation assay, EC50 in g/ml LT_12211%T1_2mdr L1210 L1210VCR P388
P388ADR Example 1 0.015 0.017 0.018 0.021 0.012 0.019 2 0.225
OE27h 286 DRSEAARPY LS 48.08410:0930:2460h24% Dal/R. 231

11 0.023 0.054 0.052 0.067 0.018 0.051 Paclitaxel 0.005 0.34 0.048

>3.16 0.035 >3.16 Vincristine 0.002 0.134 0.015 >3.16 0.004 0.93
Doxbaibicin®502D,>3416 0.269 +3.1520.20B>% 16 Mitoxantrene 80068.%or
0:02:2:1 00530608 Etoposide:094:33,6 .269.23.16 0,202>3.16 10.C
=t%%rgganson example Table 2: Inhibitory effect. of the substances on

harman: tumor cell Tnéd intheSeT T rotiferation: té&t 115 uBdtafides £ancer
ARgd 11 8R8ibit avery pétent IaRibitorteffect es all tise celt lnesitestedy i ch

vhile th%@assi@wbﬁt@@@esg@icfb@@aee% tUM”-@BW%EQQE&éHCh and
a itaxel Qr.vincristine, and the 20 topoisomerase Il inhibitors )
(§c?[>)§§%§|}3igrl,r%nzlf%§@écn)ﬁo naeninaj %f'o%bsiag) CAAT5E Seento Rave AR kifett OY
e "MIDRIEreditamtecei e s Whicl Bhdtde dstgieatly rbdudiths 2@ 1ues
Exampled9: inthiliitian bbiubuin pelymerizatighesubstancas 14 tlbulin
12,43 and;ia,wers; tested fof theix ability Lo, inhibit 1he polymerization of

bovine

Example Inhibition of tubulin polymerization,
EC50 in pg/ml

1 0.71

4 1.26

11 0.97

9 (C) 1.16

12 (c) >10 uM

13 (C) >10 uM

15 (C) >10 uM

Vincristine 0.35

C = Comparison example

Table 3: Inhibiticen of tubulin polymerization. Mean

values of two independent experiments.

The results (see Table 3) show that substances 1, 4, 9
and 11 have a very potent inhibitory effect on tubulin
polymerization while compounds 12, 13 and 15 do not

exert any effect.

Example 20: Inhibition of topoisomerase II

The ability of substance 1 to inhibit topoisomerase I7T

was exXamined in two different in-vitro tests.
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5 tubulin in an in-vitro test (D.M. Bollag et al. Cancer Res. 1995, 55,
2325-2333). This test uses tubulin which has been purified by cycles of
polymerization and depolymerization and which is caused to polymeri;e

by adding GTP and heating it. Table %givgs the EC50 values 1_0 causing
inhibition of the polymerization of tubulin containing 30% associated
protaiDSEMRASh F drp|edaitibiiion o suadienpolwerizatiof, G
pg/ml10.71 41.26 11 0.97 9(C) 1.16 12 (C)>I0 M I3(C)>I0M 15

(C) >10 M Vincristine 0.35 C = Comparison example 15 Table 3: .
Iffibitibh ot tubiiFEolymBhiz&ton. Wean dafifsisfawo ikdepéhdet imondo
expetiments: Jhe results (see able3)show thet spbstances 1,4, %20 is
anfcklBave,a very:alent oy sifectan ibulin polbymerization while .
compounds 12, 13 and 15 do not exert any effect. Example 20: fahibition

ot topdiSSRERLSE 1| 25 THE SbilihF6fsubaRE N EFinhibittopbRBmerasay ,
|Eovascaxaminked artwordifferentin-vittoetests v 30t ikPNAvassay it ed  at
testing-lopeisemerase Wagtily: In this assay, ywhichwag degeribed by p.

i i- ign 2000, 15(6), 413-421), KDNA'is
Afinondo, fAnt-Cancer Drug Desion 2000, 15(6), 413:421) KDNAS  inds

m-amsacrine {m—amsa), paclitaxel (Taxol) and
vincristine, with the concentration in each case being

100 puM, were used for comparison.
Implementation of the assay:

Z2 pL of 10x assay buffer, 1 pL of kDNA (200 ng), 0.5 wL
of human topoisomerase II (1 unit) and 15.5 plL of Hy0
are added by pipette to 1 pL of initially introduced
test substance {20 times concentrated in 100% DMSO) and

the reagents are mixed.

The reaction assay samples are placed in a heating
block which has been preheated to 37°C and incubated at
37°C for 10 min. The incubation is stopped after adding
4 pl.  of bx  Stop buffer and the substance is
subsequently extracted with CIA. After that, 20 pL of
the supernatant are loaded onto a 1% agarose gel
containing 0.25 pg of ethidium bromide/mL and separated
at 100 V for 1 h. Finally, the gel is photographed -
under UV excitation (see Figure 1). The inhibition of
the decatenation of kDNA is quantified using the

GelPro® Analyzer Software (see Figure 2).

¢ pPRYG relaxation assay for testing topoisomerase II

activitx:

This relaxation assay was used to further demonstrate
the inhibitory properties of the compounds according to

the invention on topcisomerase II. In the assay, the
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5 treated with human DNA topoisomerase Il in the absence or presence of
the test compounds. In the assay, compound 1 according to the invention
was tested at three different concentrations (100, 31.6 and 10 M). A
positive control and the reference conm ounds 10 m-amsacrine (m-amsa),
paclitaxel (Taxol) and vincristine, with the concentration in each case

being ABM, werr-usedifar corpparisge. Implementation of the assay: (15,
ZC% of IOxdasfsg buffer, 1 L of KDNA (200 ng), 0.5 gL of human
topgi%%me%aseéilfanl}nitfgﬁ& 985§ P20 (deadded b piette i1 M) -

ctifitiamLipreHaeed- MEst Suhsmnoe {26 mestoncentrated ax400%Taxo )
RMSQ)iantk 20the seagerds arsmixegk The feagtiopassay sagples are, 4

Rlaged jn a ti lack. which has been preheated to 37C and
incub tﬂgd a?ggg%énlr)pl 'min. The incubation is stopped after adding 25 4

L of 5x Stop buffer and the substance is subsequently extracted with CIA.
Atter that; 20 Li of the stupernatent ase foaded.ento a 1% agarose gel
containing 0.25 g of ethidium bromide/mL and separated at 100 V for 1 h.

Finally, the gel is photographed 30 under UV excitation (see Figure 1).
Fhéthhibition st thieSfetatihatien of RERA qRaNEREUSHIthé125 ng),
GefProlr) AfalyzrersBoftware (seefiguse 2L IPRYG velaxatiomassay far, of

testing topoisomedase Il 3o activity (This relaxation agsay yas used E‘c}fany
further gemonstrgte the inhibitory properties of the compounds according
roduced es{ ép

fo the Mvention on topoisdRierads fl. In‘th adsHethe €34 CEShpaHREL 10
actording i the muentibhsvastestedas are mixed. The reaction

assay samples are placed in a heating block which has
been preheated to 37°C and incubated at 37°C for 230
min. The incubation is stopped after adding 4 pl of 5x
Stop buffer. After that, 10 puL of the assay sample are
lcaded onto a 1.2% agarcse gel containing 0.25 ng of
ethidium bromide/mL and separated at 100 V for 2.5 h.
Finally, the gel is photographed under UV excitation
{see Figure 3). The inhibition of pRYG relaxation is
quantified using the GelPro® Analyzer Software (see
Figure 4).

Taken overall, it can be stated that compound 1
according to the invention was shown to significantly
inhibit topoisomerase II in both assays. The results
obtained with compound 1 are comparable with the
inhibition values obtained with the topoisomerase II
inhibitor m-amsacrine. As expected, neither paclitaxel
nor vincristine was observed to have any inhibitory

effects in the two assays.

Example 21: Cell cycle analysis

The cell cycle comprises the progress of the cell from

one cell generation to the next.
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three different concentrations (100, 31.6 and 10 M). The reference
compounds m-amsacrine, paclitaxel (Taxol) and vincristine were used, at
concentrations of 316 and 5 100 M, for comparison. The assay is carried
out as follows: 2 giL of 10x assay buffey, 0.5 L of pRYG DNA (125 ng), 10
0.5 giL of human topoisomerase Il (1 Ufit) and 16 gL of H20 are added

byupipgtie t@hl_eg”{@fsi@ﬂ@y progucedstest Sgﬁata%@%ﬁﬂ%%ic phase
cg(gf ntractﬁd in, %99% I%Mgeog agg tge rC?a (Egts re mixed, The reaction
assay ‘samples are plated in a heatirgy Biock \hich RES 15 beéf romesomes

préfeated o 37C afid THdubhfed #378or(80 mikhThedneubation is£ DNA
si@pmaebaféelfsﬂwiw gi@ﬂm&mbuf@a{@@rﬁm@% 40 gilqef theen fthe
S a e a 1.2% agarqgse containing 0.25 gig o
thsﬁi%ulrﬁ%#%r%i e/ré??éajng (sggégr’ate “at ?i%& gﬁfor% %% h?%%i?%ﬂ)s/,st%eggee‘cl &
i§ pRBEOGraphEF un TV BRERGtIoNC fseeHIFGECHOTAE inhilition ofnd &
pRYElretaxatiort isn quantifi@linsing. theGelPro(d) AnalyzenSofovaregaen
Figure4). 25, Taken oyerall, itgan he stated fhat compoung 1 agcarding

to the invention was shown to significantly inhibit,topmsomerasellloirr)i’bot

FSEAVRTHE Feslits UBTARES MR confpbtind Y combarabiPwan tened
inkibitirrvalues olstainedtwith the iopoisometage 11t3Gnhikitor each  case

Wraresagiinen Apexpeeed.neithel padlitaxg) NOIVINCASINBWAS 4 are in
%%servgpfo h?hvaes%ny inhihitary effects in the two assays. Example 21:
&ff cy@le anayais™ 35 The'Call cJSidEdmpiides tHe Frogiess of tHE T8I can

#61¥16ne EER gBneration to the next. - 32

For the cell cycle analysis, KB/Hela cells were treated
with different concentrations of the test substances
(G.1-1000 nM) at 37°C for 24 hours.

The percentage of cells arrested in the G2/M phase of
the cell cycle after having been treated with reference
substances or selected test substances 1s shown in
Table 4 below. The results were analyzed using special
analytical software {ModFit™) .

Example EC50 in nM (50% of cells in G2/M)

25.2
125.3

252

11 41.8

14 (C) >1000
paclitaxel 26.9
mitoxantrone 25.3

Table 4: Concentration required feor inhibiting 50% of
the cells in the G2/M phase.

Compounds 1, 2, 4 and 11 according to the invention
exhibit activities which are comparable to those of the

reference compounds paclitaxel and mitoxantrone.
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During the resting phase (GO) and presynthetic phase (G1), the cell
possesses a diploid set of chromosomes (2c). In the synthetic phase (S),
the quantity of DNA is increased by replication. The S phase ends when

the 5 premitotic phase (G2M), in Wnicg ihe cell possesses a reduplicated
complement of chromosomes (4c) and a doubled content of DNA, is
rEaahed. dn 2i2e sDesespueni aniiolic PMsedd)+which is of short duration,

the reduplicated chromosomes are uniformly apportioned 10 between two
daughter cells, which then in each case once again possess a diploid
SRRENT ok DN AsRPae iBLESAS 3 phase, which means that the cell

cycle can begin afresh. 15 For the cell cycle analysis, KB/HeLa cells were
t%atﬁd with d%'fferent CQEncentrations of the teshsubstances (0.1-1000
AMYat37C fof 24 Rburs: ThePercentage 3f celté StestétPMIREESIRE  ©f
FHEBRTGTE 20 tHerceas/efesaftef having deeatredtedolittrsfereacebse rved

substanges of sglestaditest substances issshoywninefiabie,4 belaw. Jhes nas

resulis were analyzed using special .analytical software (MQdFitTM) .
e ERE0 Tt (oo SN o 195 Dhion 374 JRgr g tion
AT EA40E 2000Madlitdiel 265 mitoxahtrofe 2bt3 25 TRatsié rom.
Concentration required for inhibiting 50% of the cells in the G2/M phase.

Qg@pq%lg&dﬁ, Zm%@@%&;cﬁﬁgor%ﬂgé%th%ggltenticﬁ)gscribed by Roche

Molecular Biochemicals was used for demconstrating the

nucleoscme particles.

For this, the effects of compounds 1 and 2 on the U-937
cell line were investigated at different concentrations
{1 nM-10 puM; 24 h of treatment). (See Figure 5 and
Figure 6.

In this test, it was possible to observe a
concentration~dependent increase of nucleosomes in the
cell lysate for compounds 1 and 2. It was not possible
to demonstrate any significant increase in the cell
culture supernatant, which is evidence in support of
apoptotic cell death occurring after treatment with 1
and 2.

Example 23: Demonstration of the saturation solubility

in water of the compounds according to the invention

The saturation solubility in water of compounds 1, 2,
10 and 14 was determined as described pelow. A maximum
of 1% DM30 was added for the purpcse of solubilizing
the substances and improving the wetting of the
samples. An HPLC-UV method was used for checking the

content. The results are summarized in Table 5 below:
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30 exhibit activities which are comparable to those of the reference
compounds paclitaxel and mitoxantrone. - 33 - Example 22:
Demonstration of apontosis CDDp1ls nucleosome ELISA test: 5 Nuclear
fragmentation is a late consequence og 4agoptotic processes. The
changes which can be observed in this connection can be attributed to
DNA strands being cleaved by endonucleases and the fragmentation into

P |

nuclepsome particles which Tesulfs therefrom, 10 The: CDDPius —
nucleosoime %%Igﬂnfggt%%cribed By REHE MBleENAFBiothEmiddls Waker

used for demonstrating the nuclgdosome particles. Horcthis] the effects of

compounds 1 and 2 onthe U-937 15 cell line were inygstigated at

different concenﬁratlons (T nM=IO[M; 24 hof treatment‘g(%ee Figure Samnd

Figure-6)-n-this-test-it-was-possible-to-observe a 200

\Jl. T irmo tCot, T

concentratioh®efféhdent increask of nucleosomes idth&3 gell lysate for

compounds 1 8ngd3. It was not possible to demonstrgte-any significant

increase in the cell” culture supérnatant, which is evidence imsupport-of
apoptotic cell death occurring after treatment with 1 25 and 2. Example

R Ipemonstiadib i of theosatsiativh Soiibiling irrWateeopthencompgounds 10
acegrding to the invention 30 The saturation solubility in water of
compounds 1, 2, 10 and 14 was determined as described below. A
maximum of 1% DMSO was added for the purpose of solubilizing the
SutEeieed aind improVing tHATERAS o thée Csafrpfes IV RIPL YV differ
method waswisedder cieckingithe B8 cantenb dhegesulisare soluble in
symmarized in Table 5 below:

Example 24: In-vivo activity

The in-vivo activity and tolerability of compound 2
according to the invention, as compared with those of
substances 10 and 14, were examined in a human
xencgraft model (melanoma, MEXF-462). The results are

summarized in Table 6 helow:

In-vive activities of compounds 2, 10 and 14 {(melanoma;
MEXF462)

Compound Dose Adminis- | Deaths Optimum T/C% (day)

img/kg] tration |n?

2 g0 p.o. 0/6 mice 0.0% (18}
complete remission
in the case of all

6 animals

10 (C) 7C p.C. 5/6 mice|2.3% (7)
dead

10 (C) 55 p.o. 2/6 mice | 0.8% (14)
dead

14 (C) 32 D.0. 3/5 mice | 14.6% (7)

dead
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- 34 Name of compound Saturation solubility in water [g/ml] 1 25.0 2
28.510 (C) 0.038 14 (C) 0.35 Table 5: Saturation solubilities of
compounds 1, 2, 10 and 14 5 Compounds 1 and 2 according to the
invention differ from compounds 1Q_a‘q|‘ 14 in being more soluble in
water. 10 Example 24: In-vivo activity The in-vivo activity and tolerability of

cegpeund 2 pegording to the invention, as compared yvith thgse of
substances 10 and 14, were examined;in a human 15 xenograft model

melanoma, MEXF-462). The results até"Stffmarized in Table 6 below:
In-vivo activities of compounds 2, 10 and 14 (melanoma; MEXF462) 20
ComprurdRossAdminis- Reaths Qptimum TG (day) Mgfl(g]ttiﬁ%“o@&{al
2 8%5.0. 0/6 mice 0.0% (18) complete remission in the case of all 6
anmai§ 10 (C) 70 P.O. 5/6 mice 2.30 (7) dead 10 (C) 55 P.O. 2/6 mice
0.8% (14) dead 14 (C) 32 P.O. 3/5 mice 14.6% (7)

Tabkble 6: In-vivo activities of compounds 2, 10 and 14

(melanoma; MEXF462)

In this xenograft model, compound 2 was observed to
produce complete remission of the tumors in the treated
animals while alsoc being very well tolerated (no
deaths). While comparable antineoplastic effects were
observed in the case -of compounds 10 and 14, these

latter compounds were less well tolerated.

Example 25: In-vivo activity

The in-vivo activity and tolerability of compound 2
according to the invention, as compared with those of
substance 10, were examined in another human xenograft
model (mammary gland, MAXF857).

The results are shown in the following table:

Effect of 2 and 10 on the mammary cancer MAXF857

Compound Dose Adminig- Deaths Optimum T/C
[mg/kg] tration n! % (day)

2 B0 D.o. L 0/6 mice 9.6% (10)

10 (¢ 40 p.o. 2/6 mice dead 6.5% (10}

1} Number of dead animals as compared with the total
number

Table 7: In-vivo activities of compounds 2 and 10
{mammary gland; MAXF857)




dead 35 14 (C) 16 p.o. 3/5 mice 0.7% (18) dead 1) Number of dead

animals as compared with the total number 5 Table 6: In-vivo activities of
compounds 2, 10 and 14 (melanoma; MEXF462) In this xenograft model,
compound 2 was observed to produc%:omplete remission of the tumors
in the treated 10 animals while also being very well tolerated (no deaths)

VMIﬂILetL@omQ@ﬁpwmeonlaS%@ffeCi%Wecﬁe9@86%%}(@@035@&‘“ have
ound ]’;% and %4 thes?[ er co \ffunds were I%ss well tolerated.

)?amgl IRVive SERTS TheSin-1 BEivity and toidrabfifty ot © (2/6
c@ﬁ%uﬁ@aﬁhcéérdfﬁ’\@”—’fﬂttﬁ%%@érﬂtf)n,lé§@:omffaéledwithltla@§e:ioﬂ:han 2.
substance 10, were examined in another human xenograft 20 model
(mammary gland, MAXF857). The results are shown in the following table:
Effect of 2 and 10 on the mammary cancer MAXF857 Compound Dose
Adminis- Deaths Optimum T/C [mg/kgj tration nl % (day) 2 80 P.O. 0/6
mice 9.6% (10) 10 (C) 40 P.O. 2/6 mice dead 6.5% (10) 25 1) Number of
dead animals as compared with the total number Table 7: In-vivo
activities of compounds 2 and 10 30 (mammary gland; MAXF857) - 36
While compounds 2 and 10 were observed to have comparable
antineoplastic effects, substance 10 (2/6



mice dead) is substantially less well tolerated than 2. 36a Examples or

substances respectively 2-[1-(4-Chlorobenzyl)-1

H-indol-3-yl]-2-oxo-N-pyrido[2,34ggyrazin-7-yi-acetamide (1)

N-{2-[1-(4-Chlorobenzyl)-1H-indol-3-yl]-2-oxo-acetyl)-N-quinolin-6-yl-aceta
Examples amigbgi@nces respectively

2-[1-(4-0h&o%ﬁ%%fe%ﬂ[ﬁéﬁﬂ%%%% D5 daiadobgndl:2-oxe-aceikauinolin-6-yl-carb

N-(2-[1-(4-CRiblokdnEnlarpbrBEy ) Honcale i ruinalini e @rtidoi)-acetamide
(11) 2-[1-(4-Chlorobenzyl)-1 H-indol-3-yI]-N-(1
Methyl-{2-{ tHaintlanaskByl)- THdser bk sl aesfy!-qunolin-6-yi-carbamate (3)

2—[@-(4-Chlogﬁgréérzt%[}:hﬁa%ﬂggfﬂ%g%%gﬁ%mlé—'sirng—%’xg’i)ﬁ]igé%d@‘{‘ﬁ)ﬂ)'qUin0"n'6'y|'Carb

2 (1-(a-CridIe2r-stianpRenayhadibiagolBeyid-2seeovaiedd)i]-quinolin-6-yl-carb
amate (6) N-{2t1

Ethyl-{2-[1-(@sblviorsberiry B=neelidd-38:228X8-auarif-RYGEHRIREE P oropionamide
(7 , 1 2-0xX0- _quinolin-6-yl- 6
PFOPV'~{2'["éf{ﬁ@?ﬁ?ﬁ’.ﬁ[‘(lféﬁ%%‘}%ﬁgﬂ)2_f I)fl?iﬁ%% %Fﬁir}gjgfo%%ifﬁg?gt;ri(d?n-4-yl-carba
N-(2-[1-(4- e84 (Aréblonabenzythd FNindiabBralyNs(@pionamide (7)
H-indazol-3-yi)-2-oxo-acetamide (16) 1H-NMR (DMSO?-EG)%)S =12.88 (s,
Ethyi-{zn-{nl-tn!Qrowaz@;Wt)v@IgbV(k?fFB%%%%&(&}’ﬁ%ﬁb%aﬁ%?”i § %61 (d, 1H),
7.51 (d, 1H), 7.39 (m, 7H), 7.12 (m, 1H), 5.64 (s, 2H) ppm MS (ESI) m/z
& MB:E) GNE14453:-89h-N-(1H-indazol-3-yl)-2-0xo-acetamide (16)

* 2’%@%“’&%8%‘(%2%&%&%? o!ﬁ?g-yl]t;F\l-?i?—l-inycrzlazo??-yi)-z-oxo-acetamide
TH-NMR (DA HL N MR (BINS OHlD 984 21974 891H)1 B 25 (4, 1) 7 a8\ daif (4 1H.
7.51 (d, 1H§.36<(dnTH), 8.15((s, &Hg?@ﬁtﬁ.@ﬂ) PR} 7.64 (m, 2H), 7.43 (d, 2H), 7.34
MS (ESI) riins 28D (MH'S (WeolHES%84 (s, 2H) ppm. MS (ESI) m/z 429.2 (MH+),

(theor. 428.88)

. 2_l%;‘%kéﬂfg;m,%q%ﬂﬂﬁylﬁﬁéwﬁlﬂ?k?{ﬁﬂihhé&bl=m¢a2@bﬁ>5d¢ﬂacﬁéedéétamide
18)'H-NMR (DMSO-d6) 5 = 12.9 (bs, 1H), 10,84 (bs, 1H), 9.04 (s, 1H).
"H-NMR (D382 (6l 2ENBo01s(SIHIHI. 7572 ()13 (7,621 @; 301, FH7 (P %H%, Y
7.64 (m, 2/2H),43,86 7). A ra2Hiny 2Hins! Bl g5l PmPTS (ESI) miz 429.3
MS (ESI) i FR9.2 (MBok. (58838 58)
2-[1-(4-Chlorobenzyl)-1H-indol-3-yl]-2-oxo-N-pyrido[2,3-b]pyrazin-6-yl-acet
. 2. ATHIS I DbekN MR (RSO ) SH-iddazén-fop) ZH)QROPENY I K8, 95
ﬁ)s, 2H), 8.64 (bs, 2H), 8.28 (m, 1H), 7.62 (m, 1H), 7.42 (d, 2H), 7,35 (m, 1.,
H-NMR (meoa@&esnzm}qspmm}mgf?(g@%ﬁw a@z@ﬁmﬁ, %ﬁﬂ%;?;ﬁh%@?é@) B
7.62 (d, 1@:[&%@@&1?@@0@@%%#@ 613K 72BN uiolin: -y?-%pcetamide (20;
MS (ES!) pizr@Ssd) i %A (BRED-d6) S= 11.1 (s, 1H), 9.09 (s, 1H), 8.89 (m,
1H), 8.70 (s, 1H), 8.33 (m, 2H), 8.0 (m, 2H), 7.62 (d, 1H), 7.47 (m, 1H),
. zﬁ%&&ﬂﬁgﬁgﬁﬁmmfm&,s@ﬁ&@sﬁﬂﬁpﬂmtmwﬂﬂﬁfﬁ'ﬂ'ﬂgwﬂﬁﬂ9}
theor. .

"H-NMR (mmaoemyj&=[1n(3zdnmmﬁewwbm.lm.o%g@£9ﬁ=-§tgx%-gﬁ_Qig,-ggﬁngg_%pwa.cze H), 762 (m,
1H), 7.42 {de2R17-BR 5410 P 63 (8. 2HY B

pm.
MS (ES!) miz 442.5 (MH™), (fheor. 441.88)

e 2-[4-(4-Chicrobenzyl}-1 H«indo[-3-yi]-2-oxo~N~quino!in-?-yl~acetamide (20; D-105520)
H-NMR (DMSO-dg) 8 = 11.1 (s, 1H), 9.09 (s, 1H), 8.89 (m, 1H), 8.70 (s, 1H), 8.33 (m, 2H), 8.0 (m, 2Hj},

7.62 (d, 1H), 7.47 (m, 1H), 7.42 (d, 2H), 7.35 (m, 4H), 5.85 (s, 2H) ppm.
MS (ESI) m/z 440.3 (MH"), (theor. 438.81)

= N-Acetyl-2-[1-(3-chlorobenzyl)-1 H-indol~3-y|]—2-oxo-N~quinolin-e-yi-acetamide (2%, D-105519)



36b 'H-NMR (DMSO-d6) 8 = 9.02 (m, 1 H), 8.58 (s, 1 H), 8.44 (m, 1 H),

8.22 (m, 1 H), 8.18 (m, 1 H), 8.09 (m, 1 H), 7.89 (m, 1H), 7.63 (m, 2H),

7.40 (m, 3H), 7.29 (m, 3H), 5.61 (s, 2H), 2.14 (s, 3H) ppm. MS (ESI) m/z

482.3 (MH*), (theor. 481.94) Comparison substances from WO
H-NMR (DIR8(022280:(B2-RonuNeEsr)s, 1H), 8.44 (m, 1H), 8.22 (m, 1H), 8.18 (m, 1H), 8.09 (m, 1H),
7.89 {m, 1H2'/[E:(4Fr€hlfbrdbf@‘ley H?ﬁ@dm% 2-6%sNEduiddfriseyhagstamide V1
MS (ES1) mizA8 531t WDeoB/690980) 2-[1-(4-Chlorobenzyl)-1

H-indol-3-yl]-N-methyl-2-oxo-N-quinolin-6-yl-acetamide (V2)
toRenzyhi o 03/022280 (D2-Document

. ComsbhdhGHA CUME )
é-lnaol-g-yl -N-methoxymethyl-2-oxo-N-quinolin-6-yl-acetamide (V3)
2[1-(4-ChicNbbelgl2-{d- Wkﬂqﬁbb@xg%&qyinolin—6~yluacetamide V1 (Ex. 8 from WO (3/022280)

H-indol-3-yl]-2-0x0-N-quin ceta
~ 46“'9@@@@2%1% ASehS Hld\lldB%tE ﬁ g-%(g(eot %\ (M&lin-6- -yl-aceta
2-[1-{4- Chlm%ﬁyﬁiﬂdndol 3-yl]-N- methoxymethyl -2-0x0-N-gquinoiin-6-yl-acetamide (V3)

2-[1-(4-Chlorobenzyl)-1H-indol-3-yl]-N-(4-nitrobenzyl)-2-oxo-N-quinolin-6-y
N-Allyt-2-[1idaceianbiehe (W6} -indol-3-yl]-2-oxo- N-qu:nolsn-s yl-acetamide (V4)

2-[1-(4-Chlorobenz l?\le in -(4- flug (%? N-quinolin-6
N- Benzyl 2_[9_(3(%\{gr 8%2( 53—y ~ox - ~qu| S
2[1-(4- Chto?roféey(éyﬁ‘ilﬂrﬁ&b@@%w)wldﬁﬂ%bgrzyﬂ‘i\'o% rgtimdieszyctenadiginolin-
6-yl-acetamide (V8) 2-[1-(4-Chlorobenzyl)-1 -
2-1- (4~Chl¢ﬂetraad@WBﬂM]HZi@x%yMerbmfPBeW-N pAco S ErRBH R reRYFNI4R YA ide
(V9) Com arl nce 01/ 2954 (D
O R SRR R T 2 e g e v
-(4-ChibREh3F1 YR R3-y1}-2-0xo- N~qumo!1n-6~yl-N~{4—tanuoromethylbenzyl) ~acetamide (V8)
[1-(4-Fluorobenzyl)-1H-indol-3-yl)-N-(2-methyl-quinolin-8-yl)-2-oxo-acetam
|de (D 25463 V11) 2- [1 4 Chlorobenz I) 1

181435, VI 2) WO

2-[1-(4-ChiZ2 4/ 1K)8e H dcﬂ' é%?“/\?%ﬁ&% 8- %Yacpétﬁiaw@'é%sb ¢fpjndole

enva e ge ormulal R7"XN--RR6 R5Y R2 R4NR3R1
2 1-(4-FluGdesAzplar HamBereii0.2-methyl-quinolin-8-yl)-2-oxo-acstamide (D-25463, V1)

2-{1-(4-Chiorobenzyl}-1H-indol-3-yl}-2-oxo-N-qu inokin-3-yl-acetamide (D-81435, V12)
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R: is a saturated, unsaturated or aromatic, substituted or unsubstituted
(C2-C14)- heterocycle which contains one or more heteroatoms selected
from the group N, 0 15 and.S and is linked directly to the amide nitrogen,

WAl Bpunsulssigied or substituted aryl-alkyl, 20 R2:pefiy hydogey 063593

unsubstituted or substituted (C1-C6)-alkyl, 25 R3-R6: are (i) hydrogen (ii)
unsubstituted or substituted (Cl-C6:%-Félk'yl, (iii) unsubstituted or
substituted 30 (C3-C7) -cyclpalky}, 38 {iy¥)amino, mono-
(C1-C4)-alkylamino, di- (C1-C4)-alkylamino, (v) halogen, (vi)
(C1-C4)-alkyl which is substituted 5 by one or more fluorine atoms,
preferably trifladremethyl geoup; €vif) Tyahe, steightachafréibranched
cyano-(C1-C6)-alkyl, (viii) (C1-C6)-alkylcarbonyl, 10 (ix) carboxyl,
(C1-C4)-alkoxycarbonyl, carboxy-(C1-C6 cfllkyl or (C1-C6)-
alkoxycarbonyl-(C1-C6)-alkyl, (x) hydroxyl, 0@4@1-C6)-alkoxy,

X
R6

RE. A Y
L N—po

R~ Y N
R3

formula I

wherein

R: is a saturated, unsaturated or aromatic,
substituted or unsubstituted (Ca=Cig)—
heterocycle which contains one ‘or. more
hetercatoms selected from the group N, O
and 5 and is linked directly to the amide

nitrogen,

R1: is unsubstituted or substituted
aryi-alkyl,
RZ2: is
(1) hydrogen,
{ii) unsubstituted or substituted
{C1-Ce) =~alkyl,

R3-R6: are

(1) hydrogen

(1) unsubstituted or substituted
(Clmce)~alkyl,

(1i4ii) unsubstituted or substituted

(C3-Cy) —cycloalkyl,



15 (xii) aryl- (C1-C4)-alkoxy, preferably benzyloxy, (xiii)
(C1-C6)-alkoxycarbonylamino, (C1-C6)-alkoxycarbonylamino-(C1-C6)-

alkyl, 20 R7: is (C1-C6)-alkylcarbonyl or (C1-C6)-alkoxy- carbonyl 25 and

X, Y: are oxygen or sulfur, with the p_)rogl'so‘_that, when R is an

unsubstituted 30 or substituted 2-, 3-,"4-, 5- or 6-pyridyl group and RI-R6
have the abovemeptioned mganing, R7isnpat @ asetyl é@%%'a?{i% o, di-
tert-butyloxycarbonyl group;é e:[auto_mirg, tereoisomers, including the
35 diastereomers and enanti rrfer%?)[hear of anldist the physiologically
tolerated salts ther€®bt. 2. An‘ivdote gerivative as claimed in claim 1,
wherEin R isd- 39 (a'gfﬁmsubdsti(tatle@m sl’am&gmteddﬁ& én 7igUiln§%55@}Ltuted
unsubstituted or substituted 2-, 3-, 6-, |- and 8-pyridopyrazinyl, 5 (iii
unsubstituted or substituted y 4-%1-,@"6- and 7-%Odraez'oly, ﬁ%ﬁjﬁis}%bstﬁ&tgﬁs’
or substituted 2-, 3-, 4-, 5- adtF6-pFHANL ) Unslbswureeshsubsttired ,

3-, 4- and 10 5-isaxaizolyl, (wi)yunsubstiited ogsubsituted 3-o4- apdanched
cyano- {Ci;-Cg) —alkyl,
(viii) (C3-Cg)~alkylcarbonyl,
(1x) carboxyl, (C:-Cyq) —alkoxycarbonyl,
carboxy- (C1~-Cg) ~alkyl or (C1-Cs) -
alkoxycarbonyl~ (C;-Cg¢) —alkyl,

{x) hydroxyi,

{xi) -{C1-Cg) —alkoxy,

{xii) aryl-{C,-Cy) ~alkoxy, preferably
benzyloxy,

(x11i) (C;-C4)~alkoxycarbonylamino,

(Cy-Cg) ~alkoxycarbonylamino- {C;-Cg) -

alkyl,
R7: is
{C1-C¢) —alkylcarbonyl or (C1-Cs) —alkoxy-
carbonyl
and
X, Y: are oxygen or sulfur,

with the proviso that, when R is an unsubstituted
or substituted 2-, 3-, 4-, 5- or 6é-pyridyl group
and R1-Ré have the abovementioned meaning, R7 1is
not an acetyl radical or a tert-butyloxycarbonyl
group;

the tautomers, sterecisomers, including the
diastereomers and enantiomers, thereof, and also

the physiologically tolerated salts thereof.

2. An  indole derivative as claimed in claim 1,

wherein R is
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5-isothiazolyl. 3. An indole derivative as claimed in claim 1 or 2, 15
characterized in that R7 is methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, acetyl or propionyl. 4. An indole derivative as claimed in
one or more of 20 claims 1 to 3, charggterized in that the compounds of
the general formula | is selected from the following group of compounds:
N-{2-[1-(4-chlorehenzyB+lH-indel 3-yle2- 25 substituted 5-, &~,
oxoacetyl}-N-quin]cll[%‘l‘ﬁ-l;{&pﬁa&mide (2) methyl
{2-[1-(4-chlorobenzyl)-1H-indol-3-yl]-2- oxoacetyl}quinolin-6-ylcarbamate

(3) 30 ethyt - [1{ECRB 0 - ndorRs iz ted 2=, 3-, 6-, 7-
oxoacetyllquinoliasglyRRarbamateSyrpmopyl 1 ,
{2-[1-(4-chlarpbenzyl)sLH-ndal3:yll2- axpacetylguinglin6-ylcarbangate _
(6) 35 N-{ 2-[I-(4-chlprabenzyl)-1H-indol-3-yl]-2-
oxoacetyl}-N-quiﬁi&ﬁ-gwgéiaﬂi de (7) - 40 ethyl
{2-[1-(4-cHiorobemzy P si difddl8ly[p2- oxdasetyipykdin2-ylcarbamate, S-
(8) 5. An indole dgrivative,of-the.general formula |, 5 characterized in that

R: is, directly linked to the.amide nitrogen, (i).substituted 6-quinolyl,
unsubstgtﬁed olrﬂslﬁblzgtﬁutle% -Eﬁ{i]no@/,whsgrgs dggrﬁgfﬁyl-éij'uinoﬁﬂ is and
excluded and where, S#Fé# %4 &-sulfur atom, R can also be

unsubstituied 6-quinslyb i) tnstistituied ofsubstitutede?r, 33~ 6-, Z~andng

8'pyrid0pyr_a2iny|’5—isothiazoly}_ .

3. An indecle derivative as claimed in claim 1 or 2,

characterized in that R7 1is methoxycarbonyl,

ethoxycarbonvyl, propoxycarbonyl, acetyl or
propionyl.
4. An indole derivative as claimed in ocne or more of

claims 1 to 3, characterized in that the compounds
of the general formula I is selected from the

following group of compounds:

N-{2-{1-(4-chlorobenzyl)-1H-indol-~3-yl]-2-
oxoacetyl}-N-quinolin~é6-ylacetamide (2)

methyl {2-[1-(4-chlorcbenzyl)~-1H-indol-3-yl]~2~
oxovacetyllgquinolin~6~ylcarbamate (3)

ethyl {2-[1-{4~chlorobenzyl)~1H-indol=3-yl]-2-
oxoacetyllguinolin-6-ylcarbamate (5)

propyl {2-[1-{4-chlorobenzyl)-1H-indol-3-yl]~2~
oxoacetyllquinolin-é-ylcarbamate (6)

N-{2-[i~{4~chlorobenzyl)-1H~-indol-3-yl]-2-

oxocacetyl}-N-quinolin-6-ylpropionamide (7)
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15 (iif) unsubstituted or substituted 3-, 4-, 5-, 6- and 7-indazolyl, R1: is
unsubstituted or substituted aryl-alkyl, 20 R2: is hydrogen, R3-R6: are (i)
hydrogen 25 (ii) unsubstituted or substituted (C1-C6)-alkyl, (iii)
unsubstituted or substituted (C3-C7} fgycloalkyl, (iv) amino, mono-
(C1-C4)-alkylamino, di- 30 (C1-C4)-alkylamino, (v) halogen, (vi)
(C1-Cd)aikyl which i2substifuted rBycordernmpie fludfinedeois:~y11-2-
preferggyggg%@ppnglﬁgun,%ﬁ@&%@t§trqight-chain or branched
cyano-(C1-C6)-alkyl, (viii) (C1-C6)-alkylcarbonyl, - 41 (ix) carboxyl,
(C1-C4)-alkoxycarbonyl, carboxy-(C1-C6)-alkyl or (C1-C6)-

salkoxytarbonylo {G1-CEralkglt e (Ce-To)-BRox§ s piRarylformula I,
(C1-C4):alkoxy -preferablyn benzyoxy, (xii)
(C1-C6)-alkoxycarbonylamino, (C1-C6)-alkoxycarbonylamino-(C1-C6)-
alkyl, 10 and

R: is, directly linked to the amide nitrogen,
(i) substituted 6-guinolyl, unsubstituted
or substituted 7-quinolyl, where

2-methyl-6-quinolyl is excluded and
where, when X 1is a sulfur atom, R can
also be unsubstituted €-guineclyl.

(i1} unsubstituted or substituted 2-, 3-,
6-, 7- and B-pyridopyrazinvl,

(1ii) unsubstituted or substituted 3-, 4-,
5-, 6- and 7~indazolyl,

R1: is unsubstituted or substituted

aryl-alkyl,

R2: 1s hydrogen,

R3-R6: are ‘

(i) hydrdgen

(ii) unsubstituted or substituted
{(C;~Cs)~alkyl,

{1ii) unsubstituted or substituted
(Cz—~Cq)-cycloalkyl,

{(iv) amino, mono-(C;~C4)-alkylamine, di-
(01*64)~alkylamino,

{v) halogen,

(vi) {C1-C4)=alkyl which is substituted
by one or more fluorine atoms,
preferably trifluoromethyl group,

{(vii} cyano, straight-chain or Dbranched

cyano-{C1~Cg) ~alkyl,
(viii) (C1~Cegl-alkylcarbonyl,
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R7: hydrogen 15 and X, Y: are oxygen or sulfur, the tautomers and
stereoisomers, including the 20 diastereomers and enantiomers, thereof,
and also the physiologically tolerated salts thereof. 6. An indole derivative
as claimed in claim 5, characterized iny that the compound of the general
25 formula | is selected from the following group of compounds:

2-[1-(4-chIorober[z_lyl;)}rlH-ind@b%iyﬂ;&gyinolin-(écyl-@zghi@gq&a&gmipgonyl )

(11) 2-[1-(4-chlorobenzyl)-1H-indol-3-yl]-2-0x0-N- 30
pyrido[2,3-b]pyrazin-?-ylacet%ﬁ”lr%g}({g &2 alkyl or  (Cy=Ce)-

2-[I-(4-chlorobenzyl)-1H-ind A-B5AENC@ R ddazol-8:yif-2-orddastamide
(4). 7. An indole defivative as clainted krane afmore of 35 claims 1 to 6,

characterized in that\R1 is 4 chlerohenzyl, R2-R6 are hydrogen and X, Y
are oxygen or SlEIfur). -42 8§ijdru p§V\}hicf]1)co%mﬁp(r?sxe%’at least o%é%f?ﬁé‘ bly

indole derivatives as claimedSf &g to 7. 9. A drug as claimed in
claim 8 which cofgrises the ( 6.intele-dénvativedmracnicrepartieylate or

nanoparticulate composition.(ég._é #U*Ql%%'%'%%%g)i‘%%%—%%hia -

comprises the indole derivative and a pharmaceutically 10 utiliza

carrier and/or diluent and auk 5%}Substance in the form of tablets,
sugar-coated tablets, capsules, solutions for infusion or ampoules,
suppositgfies, plasters, powder preparations which can be used
inhalatively,

R7: hydrogen
and
X, Y: are oxygen or sulfur,

the tautomers and stereoisomers, including the
diastereomers and enantiomers, thereof, and also
the physiologically tolerated salts thereof.

6. An indole derivative as claimed in claim 5,
characterized in that the compound of the general
formuia I is selected from the following group of
compounds:
2—[1~(4—chloxobenzyl)—1H—indol—3—yl]wNHquinolin—6—
yvl-2-thioxcacetamide (11)
2—[1—(4—chlorobenzyl)-1H~indol—3—yi}~2—oxo—N~
pyrido[2,3-blpyrazin-7-ylacetamide (1)
2w[lw(4—chlorobenzyl)—1H—indolw3~yl}*N—(1H—
indazol~5-yl)-2-oxoacetamide (4).

7. An indole derivative as claimed in one or more of
claims 1 to 6, characterized in that R1 is 4-
chlorobenzyl, R2Z-R6 are hydrogen and X, Y are

oxygen or sulfur.
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15 suspensions, creams and ointments. 11. The use of the indole
derivatives as claimed in claims 1 to 6 for producing a drug for treating
tumor diseases. 20 12. The use as claimed in claim 11 for treatment in
the case of tumor diseases involving qlr g_resistance against other active
compounds. 25 13. The use as claimed in claim 11 for treatment in the

case of turaerdiseasesHnvelving as metastasizing €awoma the indole

S.

10.

11.

12.

derivatives as claimed in claims 1 to 7.

A drug as claimed in claim 8 which comprises the
indocle derivative in a microparticulate or

nanoparticulate composition.

A drug as claimed in c¢laim 8 or 9 which comprises
the 1indole derivative and a pharmaceutically
utilizable carrier and/or diluent and auxiliary
substance in the form of tablets, sugar-coated
tablets, capsules, solutions for infusion or
ampoules, suppositories, plasters, powder
preparations which can be used inhalatively,

suspensions, creams and ointments.

The use of the indole derivatives as claimed in
claims 1 to 6 for producing a drug for treating

tumor diseases.

The use as claimed in claim 11 for treatment in
the case of tumor diseases involving drug

resistance agalnst other active compounds.

The use as claimed in c<claim 11 for treatment in
the case of tumor diseases involving a

metastasizing carcinoma.



