1 NOVEL N-SUBSTITUTED INDOLYL-3-GLYOXYLIC ACID AMIDES,

USE THEREOF AS A MEDICAMENT, AND METHOD FOR THE .

PRODUCTION THEREOF Description of the invention: For the next few
ears, a dramatic increase in oncoses and tumor-related cases of death
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this disease. The development of tumors isatun

THﬁi@ﬁé?*f)rganisms in flora and fauna. The generally recognized multistep
model of carcinogenesis assumes that as a result of accumulation of a
number of mutations in an individual cell this is so modified in its
proliferation and differentiation behavior that finally, via benign

DedUABRSHHE HladR e MR gnant state with metastasis is reached. Behind
the term cancer or tumor, a clinical picture with more than 200 various

Fordbrines fyeyaasshidedrasmtioncosesecim procsed inredbenign-oslated cases of
dedfRligNanidpang S a I are those. of the lung, th
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© behavior. Moﬁ%ﬁétﬁe %_O% of t ?c%%seés?sr%%%%n?fe%lggﬁ eotr(g;zgg%ns in flora and
faupgmbbe apmerally Jaaranized meltisiem ceodkthgé carcinomsasisisiassemes that as

degatakylewith-giffi n e.he three pillars of capcer control .. . .

@ ragre still su_rgiT:rgIirr{é‘(;tﬁr\g(?\{/:chgl?I iﬁaﬂlﬁaﬁﬁgﬁ] é)rﬁ C {ear%%ﬂge@@nlﬁ% ?{5;8? (& this is so
modifigdnéesits hascliipidiopeangostiisieetdiativalopetmedimartienttsfinhlgh via benign
inteB¥iBgigRoy r ' f ryival time.or even a, c lete
e in theEV%d%%p%&E i%ﬁg %Sr%%grtg ti§ tﬁi?\é?g’?rgsﬁ’?egnﬁ ?gin%g}ﬁné the term
Cangelamdaieanteriiitorinpicone olith canecer tharp@tidulariths individual diseases
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important tumors are those of the lung, the breast, the stomach, the neck of the
uterus, the prostate, the head and neck, the large and small intestine, the liver and
the blood system. There are great differences with respect to course, prognosis and
therapy behavior. More than the 90% of the cases recognized relate to solid tumors,
which in particular in the advanced stage or on metastasis are treatable with difficulty
or untreatable. The three pillars of cancer control are still surgical removal, irradiation
and chemotherapy. In spite of great advances it has still not been possible to develop
medicaments which bring about a marked prolongation of the survival tim'e.or even a

complete cure in the widespread solid tumors.

| It is therefore meaningful to invent novel medicaments for the control of cancer. In
particular, the disadvantageous formation of resistance, as is known of many
antitumor agents, should be circumvented.

~ Indolyl-3-glyoxylamides are frequently used as pharmacologically active compounds
and as synthesis components in pharmaceutical chemistry.



Indolyl-3-glyoxylamides are frequently used as pharmacologically active
compounds and as synthesis components in pharmaceutical chemistry. 2
“In W003/022280, N-substituted alkyl- andzaryl 3-glyoxylamide indoles
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are, however, not given. In W099/55696 Al, substituted hydroxyindoles
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with substitution on the glyoxylamide nitrogen atom. In patent

ificati 00/67802. indple-3-glyoxylamides which are substituted . o
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' ical I ublication of W.-T. Li et al. (J. Med. Chem. 2003,

n«ﬁ@%%% ?ﬁ@%’-ﬁ&tﬂ%&%ﬁé‘:’i dolylglyoxylamides are described as orally

active compounds having antitumoral activity. WO 02/10152 A2 of the :

amﬂ'c eseribes. another class of indole derivatjves for the .
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[ tumor cell lines for its antiproliferative action. Disclosed herein are
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medicaments for the treatment of benign and

In patent specification WO 00/67802, indole-3-glyoxylamides which are substituted
by higher chain fatty acids are described as potential antitumor agents. Actual

exemplary embodiments are, however, not given or confirmed by biological data.

In the publication of W.-T. Li et al. (J. Med. Chem. 2003, 46, 1706 ff.), N-heterocyclic

- indolylglyoxylamides are described as orally active compounds having antitumoral
activity.

WO 02/10152 A2 of the applicant already describes another class of indole
. derivatives for the treatment of tumors. Inter alia, the active cbmpound 'N—(Q—methyi-G-
quino%yl)—ﬁ—(4-chidrobenzyl)findol-S-yl]glyoxyIamide was fested here on various
tumor cell iines for its antiproliferative action. |

Disclosed herein are novel N-substituted indolyl-3-glyoxylamides, their
preparation and use as medicaments for the treatment of benign and

malignant tumors in mammals, including humans.



malignant tumors in mammals, including humans. 3 In the first aspect,
there is provided an N-substituted indolyl-3-glyoxylamides as in the
general formula | R7 'N-HET X R6 R5Y R1R4 N R3R2 inwhich R1,
R3-R6: -are hydrogen, -unsubstituted or Bubstituted alkyl, -unsubstituted

In PleSHRs! V. kyl, -unsubstitut  or subs ituted aryl, ,

;unsﬁst%ﬁgg{?bﬁs%%s %ﬁé%vhéé?grggr , S—%ﬁj@ﬁﬂﬂ@ﬁ%&éﬁ@ﬁ%ﬂém‘d%

as Hirugenanakidssinladd or substituted alkylheteroaryl, -amino,
monoalkylamino, dialkylamino, -halogen, -alkyl substituted by one or

more fluorine atoms, pteferably a trifluoromethyl group, -cyano,
straight-chain %pranched cyanoalkyl, -alkylcarbonyl,

S—HET
X N
R6 \
R5 Y
N R1
R4 l\{
R3 R2
i
in which
R1, R3-R6:

-are hydrogen,
| -unsubstituted or substituted alkyl,
-unsubstituted or substituted cycloalkyl,
-unsubstituted or substituted aryl,
-unsubstituted or substituted heteroaryl,
~unsubstituted or substituted alkylaryl,
-unsubstituted or substituted alkylheteroaryl,
-amino, monoalkylamino, dialkylamino,
-halogen,
-alkyl substituted by one or more fluorine atoms, preferably a
trifluoromethyl group, _
-Cyano, straight-chain or branched cyanoalkyl,
-alkylcarbonyt, ‘
-carboxyl, alkoxycarbonyl, carboxya!k.yl or alkoxycarbonylalkyl,
~alkoxy, :
-arylalkoxy, preferably benzyloxy,



-carboxyl, alkoxycarbonyl, carboxyalkyl or alkoxycarbonylalkyl, -alkoxy,
-arylalkoxy, preferably benzyloxy, 4 -alkoxycarbonylamino,
alkoxycarbonylaminoalkyl, R2: -is unsubgtituted or substituted alkyl,
-unsubstituted or substituted alkylaryl, -unsubstituted or substituted
alkylheteroa®foRCapayiBHa® fale waatiangomkbalkyére X1 is
N(alk)2, hydroxyl, unsubstituted or substituted alkyl, unsubstituted or
substituted cycloalkyl, unsubstituted or substituted aryl, unsubstituted or
RZubstituted heteroaryl, unsubstituted or substituted alkylcycloalkyl,

unsubstitutedgp[,n@@@g@g@@a%k}ébg@f@@é{&lgﬂ(vpsubstituted or substituted
alkylaryl, unsubstituted or substituted alkylheteroaryl; -C(O)-X2, where X2

is unsubstituteeFyPslibeed eusaystintamatitmedior substituted

. heteroaryl, unsubsteR @i MEANAILANG ypsubsituted or
substituted alkylheteroaryl, -C(O)O-X3, where X3'is l?rfgjbstituted or

substituted cycloalkyl, unsubstituted or substituted heterocyclyl,
unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl,

R_Tl._msubstituted or substituted alkylcycloalkyl, unsubstituted or substituted
alkylheterod$chyiSaiena Ruskademols ofBriesd, alyiretoXdaisl N(alk),, hydroxyl,

-C(O)NX4Xstbstif et angrXSdfgepensently; fO”%ﬂ&E?gé?ﬁfi‘tr d_.or  substituted

hydrogen, unsubstituted or substituted alkyl, unsubstituted or substi

cycloalkyl, R RssPsibatrdien vidistielasyarinsnssiistisaten or substituted
SubSt'tUteq‘@m'FdﬁWQﬁﬁ%ﬁ@ﬁiﬁﬁW@P%@ﬂﬂﬁf@&ogfﬂrlcyczloalkyl, unsubstituted or

substituted alkylheterocyclyl, unsubstituted or substituted alkylaryt,
unsubstituted or substituted alkylheteroaryl:

-C(O)-X2, where X2 is unsubstituted or substituted aryl, unsubstituted or
substituted heteroaryl, unsubstituted or substituted alkylaryl and
unsubstituted or substituted alkylheterocaryt,

-C(0)O-X3, where X3 is unsubstituted or substituted cycloalkyl,
unsubstituted or substituted heterocyclyl, unsubstituted or substituted
aryl, unsubstituted or substituted heteroaryl, unsubstituted or substituted
alkyleycloalkyl, unsubstituted or substituted alkylheterocyclyl, and
unsubstituted or substituted alkylheteroaryt, )

-C(O)NX4X5, where X4 and X5 independently of one another are
hydrogen, unsubstituted or substituted alkyl, unsubstituted or
substituted cycloalkyl, unsubstitufed or substituted heterocyclyl,
unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl,
unsubstituted or substituted alkylcycloalky!, unsubstituted or substituted
alkylheterocyclyl, unsubstituted or substituted alkylaryl, unsubstituted or
substituted alkytheteroaryl,

or X4 and X5 together are cycloalkyl or cycloheteroalkyl,



unsubstituted or substituted alkylcycloalkyl, unsubstituted or substituted
alkylheterocyclyl, unsubstituted or substituted alkylaryl, unsubstituted or
substituted alkylheteroaryl, or X4 and X5 ogether are cycloalky! or
cycloheteroalkyl, 5 -C(S)NX6X7, where X6 and X7 independently of one
~ another are h dropzen, unsubstituted or substituted alkyl, unsubstituted or

substituted t‘»}é&'ﬁ O Ginsubstiguted orasubstifuted hpeardeytiyl of one another are
unsubstitutegd,@¢,sebstitufed . J('tH bstituted or stitut eter .
unsubstitutz\g or _gub’stituted a%,‘mﬁ%m@i; ur%%l%ﬁﬁf%?éd c;srﬂcsﬂbsti%%%smmed of
alkyiheterogyitstituteshbsiitatealisylsubstitib tlketry bunsulbstituted or heterocyclyl,
substituted &MB%@&% UK 7_together are cycloalkyl or...
cycloheteroalkyl, is 0, S orr ge-m%]%ﬂg?)iéll?e h%%ggggﬁt%ggo hgyr r%ig?F'W“?g heteroaryl,

TIDorS and WETbEibedp rpib HEtdted oing sateeiy fronmstiesteiad or substituted
consisting afi %e}q: nsaturated.or aromati 2:Cl4)-heterocycle,, ..
comprising N@O%%Ejg ) v&ﬁi’cﬁ%%ﬁ ch{ra]ge%- t%uﬁéegt é”r‘ﬁélea}nklyr%&é% dfistibsituted or
directly or viabsittiedayiiaibgtenidgerhnd the alkyl radical can be
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‘branched or unbranched and saturated or unsaturated and where, the

heterocyclyl, aryl or cycloalkyl groups can be unsubstituted or substituted,

and their pharmaceutically tolerable salts. 5a In a second aspect, there is
“Xprovided thé GeeSobNaenistliyeiihiced iy8rogen and hydroxyl,

Y: isOorS
and
HET: is one or more heteroatoms selected from the group consisting

of a saturated, unsaturated or aromatic (C2-C14)-heterocycle comprising N,
O and S, which can be bonded to the amide nitrogen directly or via a (C1-C8)-
alkyl bridge and the alkyl radical can be substituted or unsubstituted and one

or two aryl or cycloalkyl groups can be fused to the heterocycle, where

- the alkyl radical can in all cases be branched or unbranched and saturated or
unsaturated and where, the heterocyclyl, aryl or cycloalkyl groups can be

unsubstifuted or substituted,

" and their pharmaceutically tolerable salts.



glyoxylamides of the general formula | as defined above for the production
of a medicament for the treatment of tgénorsf in mammals, including
humans. In a third aspect, there is provided a process for the preparation
of N- substituted indolyl-3-glyoxylamides of the general formula | as
defined above, characterized by reaction according to the following

e T R R T
Qwvﬂméawh&lﬁ WemEfpmwra N a8 Gefined staye forR¢h® pootRiztion of
aPASRIBRhARIHE ST Heht bRimors in mammats, including humans.

In a third aspect, there is provided a process for the preparation of N-
substituted indolyl-3-glyoxylamides of the general formula | as defined above,

characterized by reaction according to the following scheme:

H
\ HET
N
Stage 1
1) base, R2-Ha) o
aprotic -solvent RS
e
2) (COCH2 R

3)HET-NH2, base Ry
aprotic solvent

R3 R2
H R7
\ HET
HET
/ N /
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RS 0
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- ‘ R1

R4
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R3

In a fourth aspect, there is provided a medicament characterized in that, as
active constituent, it contains at least one N-substituted indolyl-3-glyoxylamide
of the general formula | as defined above, if appropriate together with
customary pharmaceutically tolerable excipients, additives and vehicles.



R4NR4 N R3,R31 Inafourth aspect, there is provided a medicament
characterized in that, as active constituent, it contains at least one
N-substituted indolyl-3-glyoxylamide5bf the general formula | as defined
above, if appropriate together with .customary pharmaceutically tolerable
excipients, additives and vehicles. 5b In a fifth aspect, there is provided
N-substituted indolyl-3-glyoxylamides of the general formula (I) as defined

iAPRRACAd et S@RY ploAdiutiNasaBstittete idBIpVEleH Ahvabsiiibtes: the

indolyl-3-glyoxylamides of the general formula (I) as defined above for

qRReR YRR ASHENRGAEPVR SR SR 10 RSEAN-a seventh aspect,

there is provided use of N-substituted indolyl-3- glyoxylamides of the
general formula (1) as defined above for the manufacture of a

ImeuRigthenbRSICihdResat iR aPiCYidRGMiShBRsHERM AR RSraimeylamides of
$aostifsal REh@anin RaHigHRHE DRl M@nntm%pi?saﬁnemm%pagn or

thiazole, indole, oxaZzole, imidazole, isothiazole, isoxazole, 1,2,3-triazole,

- mgligngpbiBnar 4, oxadiazole, 1,3,4-oxadiazole, 1,2,5-thiadiazole,
1,3,4-thiadiazole, tetrazole, pyridine, pyrimidine, pyridazine, pyrazine,
benzofuran, indazole, carbazole, benzoxazole, 6 benzimidazole,
IberizobevenlB, Behestialife qisinenawidsequinslineg dhaohstiuted indolyl-3-

QHWFQH{]HBQLBF _%&QF@WW&H%%@%W%@Eb%\?ejbtfiﬁ{ér}%anufacture

;2,4-triazine, 1,3,5-triazine, purine, pteridine, acridine an
premeditamentfaetbgpieaioenanl benigim and medigranbtunieisvention
comprises acyclic saturated or unsaturated hydrocarbons having 1 to 20
C atoms, which can be branched or straight-chain and unsubstituted or

ThwsobstipelySHETItEedn particular be pyrrole, furan, thiophene, pyrazole, thiazole,
‘indole, oxazole, imidazole, isothiazole, isoxazole, 1,2,3-triazole, 1,2,4-triazole, 1,24,
oxadiazole, 1,3 4-oxadiazole, 1,2,5-th-i-adiazole, 1,3, 4-thiadiazole, tetrazole, pyridine,

pyrimidine, pyridazine, pyrazire, benzofuran, indazole, carbazole, benzoxazole,



The expression "cycloalkyl" denotes cyclic hydrocarbons having 3 - 12
hydrocarbons, which can be saturated or unsaturated, unsubstituted or
mono- or poly-substituted. The expression "aryl" denotes aromatic
hydrocarbons having 6 - 14 C atoms, which can be unsubstituted or
mono- or polysubstituted, where the aryl Substituents are identical or

b%}ﬁi@&ﬁ%@ia,cm@@f&@émn drmiegﬁx?ﬂca@g mgﬁsm;?ﬁdgosggqu%fdnﬁ?, cinnoline,
exnr 'he " stands for,a 5-, 6- or 7-membered cyclic L
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aromatic ra

1. herdrsaiomsy Wirentasidiete meioine anedigenticatoridifierent and the
heterocycle can be unsubstituted or mono- or polysubstituted. In the case
of the substitution on the heteroaryl moiety the heteroaryl substituents

can be identical or different and can bein any desired and possible

ThRotigRRkiAs h aryl.Preferred heteroatoms are nitrogen, oxygen and .
sulfu%ib The é@prgﬁs{l@n " letl'?elrri)gécelylmsetgﬂg’sgfofji -1,84-‘%%%‘-?‘7-'B?mP"SGS acyclic
sagﬁﬁ@ﬁbife@@%twﬁegbm&b,mhidhmﬂn@ims_tgt fﬁ?‘s(ffla%ﬂg@(‘aﬂbh%h can be
brahéhehPelstaatoms.wher e hetergatpms are identical or different

and the cyclic ?rbg.(‘j?ca |Iswslga%§3€8cij grsﬁlr}l?sea (PAfBE "BulhECRRhsit -

can be unsubstituted or mono- or polysubstituted. Preferred heteroatoms

re &y X Ifu expressjons "alkylcycloalkyl", .
T e er s oy et e e R hBh Aotk g 3 - 12
hy@fxg’&%ﬂ’@ﬂ?hé&@*@by@m &g satdizdeoarylhsuuibtsmeanigsstituted or mono- or
pOIﬁisubstifuted;_ 7 mentioned and the cycloalkyl, heterocyclyl, aryl or .
eteroaryl radical is bonded to the compound of the general formula | via
a C1-C8-alkyl group. In connection with "alkyl", the term substituted is to

Thde @@pd ixhi eaning .of this, invention as meaning the .
sut)zfgt]i%%tion of% ycﬁéggtng%a%gal E'/Cé\fﬂr%?a{b@f@ having 6 =14 C atoms, which
can be unsubstituted or mono- or polysubstituted, where the aryl substituents are

identical or different and can be present in any desired and possible position of the
aryl.

The expression “heteroaryl” stands for a 5-, 8- or 7-membered cyclic aromatic radical,
which contains at least 1, optionally also 2, 3, 4 or 5 heteroatoms, where the
heteroatoms are identical or different and the heterocycle can be unsubstituted or
. mono- or polysubstituted. In the case of the substitution on the heteroaryl moiety the
heteroaryl substituents can be identical or different and can be-in any desired and
possible position of the heteroaryl. Preferred heteroatoms are nitrogen,!oxygen and
sulfur,

The expression “heterocyclyl” stands for a 3-, 4-, o-, 6-, 7- or 8-membered cyclic
organic radical, which contains at least 1, optionally 2, 3, 4 or 5 heteroatoms, where
the heteroatoms are identical or different and the cyclic radical is saturated or
unsaturated, but not aromatic and can be unsubstituted or mono- or polysubstituted,
- Preferred heteroatoms are nitrogen, oxygen and sulfur.

The expressions “aikylcycf.oaikyl”, “alkylheterocyclyl”, “alkylaryl or “alkytheteroaryl”
~ mean that alkyl and cycloalkyl, heterocyclyl, aryl and heteroaryl have the meanings



NH2, NH-alkyl, NH-cycloalkyl, NH-aryl, NH-heteroaryl, NH-alkylaryl, NH-
alkylheteroaryl, NH-heterocyclyl, NH-alkyl-OH, N(alkyl)2, N(alkylaryl)2,
N(alkylheteroaryl)2, N(heterocyclyl)2, N(alkyl-OH)2, NO, NO2, SH,
S-alkyl, S- cycloalkyl, S-aryl, S-heteroaryl, S-alkylaryl, S-alkylheteroaryl,
S-heterocyclyl, S-alkyl- OH, S-alkyl-SH, S-alkyl, S-S-cycloalkyl, S-S-aryl,

medie preierhEr sy citfiaty h e ssoaikithaeybanhcseSheteradicyls bonded to the

coRpaiybOb SeRaliionty é-ﬁyﬁé'a/'cﬁ@g%m\?}%rocyclyl, OH,

O-alkyl, O-cycloalkyl, O-aryl, O-heteroaryl, Y ,u8-‘ alkylheteroaryl,
O-heterocyclyl, O-alkyl-OH, CHO, C(O)-alkyl, C(S)-alkyl, C(O)-aryl,
in SbGUD-alaryine (S)al hshgterocyelyl o :
" C(O)-heteroany, C( )-¥a|ky|he)ﬂfzr%g%ﬁ{‘é S -?ﬁgtgékgo%ﬁéa%'&?g?ﬁ,w‘th‘“ the meaning
of Bpolnvetien A RRANGEthe rubsjitiiiorcoaanyd ©g2etstioahyy F, Cl, Br, I, CN,
NHZ02-Rikyiary, CRING NHlkyl, G(O)Nfd-ar itk
Fg @) NH-?e%rocycl i, &g(g)éliigl?-'alkﬁfﬁé@byc%&%ﬁﬁ?&l%lﬂ, NH-alkylaryl, - NH-
a‘kég@iﬁf&%iaryl)ﬂ%@fﬂ@w%terod%afM@N(hetermcaw)z, N(alkylaryl)s,
N Atk Iky @}{ygﬂ; 3H,, | « alk ryl. .heterearyl, gr
(fﬁirocyﬁt:(%(ﬁgv?%ert?I gl)(igysubstitutezd ré\(lj cg@e%ryeﬁ%’ bgﬁde!\r!s de%ji’ Salkyl, S-
cydlRaliithgrexk wHeHaiRaithS-Piisms@eadid/bejetiaoy!, tSshbiotgdlyl, S-alkyi-
OHorsdifigfest-or o identis: g}m}% ample, trisubsti the sa
C a(zg,risfas in the cagl(r'a1 g%&:% , Cﬁ%%%&? éif%eLr%n %‘éi‘?t?ﬂ%ri maiwgel aryl, S-S-
alkdheterpanyiy(Srh-beferayoMc 8- PajattitutiSratk i@l aBeSvithyhe (0)-NH-
hetepingcpyi diftsrent cripafituent ' PeGhfe l, heterpcyclyi )
° hete?ccgryl, alk Iaryll%mr%t/"c ?o%sf%g‘nggﬁo- Coér)%g{gsugshﬁj%% 'Tis}@/ L O-alkylaryl, O-
alkyihgis<pd. e taeorrshiing- sl <keBid A€ (Maalig e Shatiod 0C(O)-aryl,
C(NAypubsiitutian. I- '_E@I@.?#Jb tHtian, of one or, mare.hydrogen
(Sgtoms t(;?Wthg rn %%’t%md@)%‘ , B '%@m?r&%rﬁ%ﬁé%%@%‘y‘?@ Garyl, C(0)-
alkW‘F@ﬁé‘i’é’d&rﬁ&)ﬁ@W@Yﬁ'NH%Qg}lhe@fb@c@lkY{lH&@t@Wﬂyi,COz—heterocchyl.
CO Ikyt-OH D, 0 (al Y2y N(alkod roaryl)2
%merocyggi%lﬁé%a yl%%ﬁg%%éﬂogi@%&rky%@ﬁgﬁ"aﬁﬁ C(O)NH-aryl,
C(OHAhrdargr s ilicy D) S kirfiytetemgycEihetex@yiik @)alkyG@hN altkylaryl),,
COTNMy RIS R s B-aKY R Y- alkyi, SONH,, SOLH,
alkyl, cycloalkyl, aryl, heteroaryl, or heterocyclyl, where polysubstituted radicals are to
be understood as meaning those which are either polysubstituted, e.g. di- or
trisubstituted, on different or on identical atoms, for example trisubstituted on the
same C atom as in the case of CF3, -CH,CF; or in different positions as in the case of
—CH(OH)-CH=CH-CHCl,. Polysubstitution can take place with the same or different

substituents.

With respect to aryl, heterocyclyl, heteroaryl, alkylaryl and cycloalkyl, mono- or
polysubstituted is understood within the meaning of this invention as meaning the
mono- or polysubstitution, e.g. di-, tri- or tetrasubstitution, of one or more hydrogen
atoms of the ring system by F, Cl, Br, I, CN, NH,, NH-alkyl, NH-aryl, NH-heteroaryt,
NH-alkylaryl, NH-alkylheteroaryl, ~ NH-heterocyclyl,  NH-alkyl-OH, N{alkyl)z,
NC(O)alkyl, N(alkylaryl)z, N(alkylheteroaryl),, N(heterocycivl),, N(alkyl-OH);, NO,
NO., SH, S-alkyl, S-aryl, S-heteroaryl, S-alkylaryl, S-alkylheteroaryl, S-heterocyclyl,
‘S-alkyl-OH,  S-alkyl-SH, OH, O-alkyl, O-aryl, O-heteroaryl, O-alkylaryl, O-
alkylheteroaryl, O-heterocyclyl, O-'aIkyI-OH,, 0-C(O)-alkkyl, CHO, C(O)-alkyl, C(S)-



alkylheteroaryl, O-heterocyclyl, O-alkyl-OH, O-C(O)-alkyl, CHO,
C(O)-alkyl, C(S) ...eeeennnn. 8 alkyl, C(O)-aryl, C(S)-aryl, C(O)-alkylaryl,
C(S)-alkylaryl, C(O)-heterocyclyl, C(S)- heterocyclyl, CO2H, C02-alkyl,
CO02-alkylaryl, C(O)-NH2, C(O)NH-alkyl, €(O)NH-aryl,

OISO EOMAR DA BIEY Giopgeoory. oo
hetsopcaAly! SORbtrdanAlS O L2 BB, CE3)-BHO, @BsNlighyl, C(O)NH-aryl,
e W hore o e SR BUAORS P neteroaryy,

C{ubshaiesayrypbiysubsiitation i Tistade $akespla&Oyithetirecanyle 90:NH, SO3H,

it~ differ ubgti c 0 e ral formul

O Tt B T ety HaE B S SO R g, on one or
optienglasctitierené fatemss e conatesyisthesidrneart thptmmally for its part be
su SOOI AU AIRRIR GO {ARKLAMIIVER I ERRro or with different

enantiorners and/or diastereomers, namely both in"substance and as
sulpridraateutically acceptable salts of these compounds. The mixtures can

be present in any desired mixing ratio of the stereoisomers. If possible,

the compounds according to the invention can be present in the form of

if ﬂ_t\ﬁeﬂfaa_mﬁéﬁgs %&@cﬂﬁp@mh@fyﬁme benecadiogriuith & doverting twtieat least one
883}%%‘?@ &Qﬂgfe g‘fsﬁ;}% %gn@doe'%)t@’eﬂwﬁ fie ?ﬁfﬁh%%'%’h%%sk %é%'gfe%u ‘%H the form of

as, for example, ary or tertiary amine, into salts with inorgahic
theayBrg@nerdmesretadisly, tasibeaamersutioallyn ateaptable saktucss of these

ou orgj inyenti in't neral for re
e B R e 8 SN and e
phafpidceidiralie anessitahisds plit kicthesdfonin prithdsarbbricdetdréernzo be present

" azﬁ}ch@éiﬁé@ @%ﬁﬂfﬁ{ggﬁﬁgc&&go% l.gr%CiOL malonic acid, maleic acid,

ccinic acid, tarftaric acid, racemic acid, malic acid, embonic acid,
mandelic acid, fumaric

~If possible, the compounds according to the invention can be present in the form of
the tautomers.

The compounds of the general formula [ according to the invention can be converted,
if they have a sufficiently basic group, such as, for example, a secondary or tertiary
amine, into salts with inorganic and organic acids. Preferably, the pharmaceutically
acceptable salts of the compounds according to the invention as in the general
formula | are formed with hydrochloric acid, hydrobromic acid, sulfuric acid,
phosphoric acid, methanesulfonic acid, p—toluenesutfonic acid, carbonic acid, formic
- acid, acetic acid, trifluoroacetic acid, oxalic acid, malonic acid, maleic acid, succinic
acid, tartaric acid, racemic acid, malic acid, embonic acid, mandelic acid, fumaric
acid, lactic acid, citric acid, glutamic acid or aspartic acid. The salts formed are, inter
alia, hydrochiorides, hydrobromides, sulfates, phosphates, methanesulfonates,
sulfoacetates, tosylates, carbonates, hydrogencarbonates, formates, acetates,
triflates, oxalates, malonates, maleates, succinates, tartraies, malates, embonates,
mandelates, fumarates, lactates, citrates and glutamates. The stoichiometry of the
galts of the compounds according fo the invention formed can in this case be integral

or nonintegral multiples of 1.



acid, lactic acid, citric acid, glutamic acid or aspartic acid. The salts
formed are, inter alia, hydrochlorides, hydrobromides, sulfates,
phosphates, methanesulfonates, sulfoacetates, tosylates, carbonates,
hydrogen carbonates, formates, acetate&, triflates, oxalates, inalonates,
maleates, succinates, tartrates, malates; embonates, mandelates,

fumarates, lactates, citrates and glutamates. The stoichiometry of the
formed can in this case

- ounds according to the jnventiop )
Th%z%(?lﬁ%ra %%Zﬁgnfﬁ%egqrgv%raﬁi&%gq q loAFHY LBmPsuE JFYREERgraR. If they
corfigimuta $albicirdihg &m:'r;ﬁe igm;ﬁls)m;]ah,Hsif)héyrl@im'ﬁlf,sﬂfﬁc@l%dxy! group, be

S, Jar exa the ,carbox roup, be converted Into
co s B S AR AR Uk e A organic bases
Poszgsisibioiganieriates esaréo fanamapiples sadimpyesexide ppesassimhydroxide,

N [ calciul idroxide, organic bases are ethanolamine, . .
---Cai-‘gi@ﬁ] al i*oafgn)%ﬁ%, Eég]%#]lﬁ% o%?ﬁ% 8@&1"&%@9[&}{4%? le?hano[amlne, triethanolamine,
cyciibexziaatiyienioiaminet ayldigslzanitiesididhomectnhel shagabnafyher the salts
carding,to the invention formed can jn this case be integral
of A RS e ey er e dur e B imegral o
nonpaltigahntipltebfithe compounds according to the invention, which
can be obtained, for example, by crystallization from a solvent or from

_aqueous solution. It is possible here to combine one, two, three or as
Likewisy swteered warter sobletedesas! dasinpdridtiidhersainmednds the compounds

s g i tion to.gjive solvates,and hydrates. Most preference, .=
oo R SR S e eSS tion
froninélkddanttios fotlowmguselestissiution. {t is possible here to combine one, two,

-{2:[1:(4-chl -1H-indql-3-yl]-2- tyl}-N-quinolin-6-yl-b

threr%iggg[(]% @%ﬁﬁ%}?ﬁkro@[{;&%}% mo%e%)fx gs(,: € s} de %’g‘r? I'?vithythgnégmpounds

accefdintpta Hip usatoatyt) veheoiyiheguingliyBriteacetamide (2) phenyl
{2-[1-(4-chlorobenzyl)-1 H-indol-3-ylj-2-oxoacetyl}quinolin-6-ylcarbamate

(3)

Most preference is given to compounds as per the general formula | which have been
included in the following selection:

N-{2-[1-(4-chlorobenzyl)-1 H-indol-3-yl]-2-oxoacetyl}-N-quinolin-6-yl-benzamide (1)
N-{2-[1-(4-chlorobenzyl)-1H-ind ol-3-yl}-2-oxoacetyl}-2-phenyl-N-quinolin-6-yl-
acetamide (2)

phenyl {2-[1-(4-chlorobenzyl)-1 H-indol-3-yl]-2-oxoacetyl}quinolin-6-ylcarbamate (3)

(1 R,28,5R)-2-isopropyl-5-methylcyclohexyl {2-1 ~(4-chlorobenzyl)-1H-indol-3-yl]-
2-oxoacetyljquinolin-6-ylcarbamate (4)
N-{2-{1-(4-chlorobenzyl)-1H-indol-3-yl}-2-oxoacetyl}-4-methyl-N-quinolin-6-yl-
benzenesulfonamide (5)

The present invention’s indolyl-3-glyoxylamides as per the general formula | are
useful for treating mammals, including humans. Mammals other than humans can be
domestic animals such as horses, cows, dogs, cats, hares, sheep and the like.

A further aspect of the invention is a process for the treatment of tumors in a
mammal, including a human being, which comprises administering at least one
indolyl-3-glyoxylamide of the general formula 1 to the mammal in a dose which is



(1 R,2S,5R)-2-isopropyl-5-methylcyclohexyl {2-1-(4-chlorobenzyl)-1
H-indol-3-yl]- 2-oxoacetyl}quinolin-6-ylcarbamate (4)
N-{2-[1-(4-chlorobenzyl)-1
H-indol-3-yl]-2-oxoacetyl}-4-methyl-N-gquinolin-6-yi- benzenesulfonamide
(5) The present invention's indolyl-3-glyoxylamides as per the general
eflitaninuia fwmmseftﬂéﬂimm*atiﬁ’@mﬁmm@lﬁm@wﬂ@geauwaaswwmﬁmmistem

e can be domesti s such as horses, cows, dogs
for gg\%s{ré%?@s&i eep anoe e f%’v.e \ agﬂgf ga%lﬁé’&?" GBS Resising e invention
depgrutesinfer Mtreﬁﬁmtmft@amarsjm&@ stagemet. tineludingraiiienad, the age and
b rises admini at le st one indolyl-3- Iyoxylam e
SeX (?{the ggg eral r?r?wulgq?{]onﬁ{e %’Fﬁ&ﬁH '§OsBREIET |§1L.‘f?%.9? dpine reatment.
Th@efﬂ@dmauwfaﬁstamde@mﬂﬁmeTh@eﬁhm&mﬁlQ@Iﬁ@ﬂ@ﬂ'@‘f@rd@%@;tmjgﬁj semisolid

ini fort tmen fther ve |ndoI 3-glyoxylamide
-a“diggg‘?d ng 0 eellrjwentl o Gepehls! ?inf’ %H tHe %ﬁ@aﬁﬁ’ﬂt%"é{[’a’éﬁ—: In each

casefImé‘wm"wrrdsbaee%bésagewdé&%mdﬂh@tpfﬁl%Nﬁ@rénaéﬁﬁit@f coated tablets,
S and duration of the treatment. The medicaments
em@%@%i tfg%%}%’e TVeNtoR cARSRE 'a%fﬁﬂﬁrs@:r‘qu AR S PRSIRS L, pastilles,
capsulith phatmpposiitidakforms. This is carried out in the manner suitable in
each case in the form of aerosols, powders and dusting powders, tablets,

coated tablets, emulsions, foams, solutions, suspensions, gels,
Theoiteterseptistdsiopitis, pastliebfioras e deutuppesEoRstuEit according to the

| fgrms, . ip. addition, to at Jeast one con tifjuent accordingto | .
mveﬁ}%@%\%ﬁ}i&éﬁﬁcﬁl 'Ee’n L end?néhgn H#@%ﬁﬁﬁ%ﬂ% QInFTBRIBYSkgexcipients
whew(camemsrwtfere:aquraprlartEesmmaSGW@ﬁt@I%@Qw@ﬁltéo‘é,@léi@ﬁts solubilizers,

r lubilizers, emulsifiers, wetting agents, antifoams,
em A W R, Aot aa}fef%uwkegaﬁ%mt@ra%f»s binders,
buffﬂmm r@tﬂmmuem:WQSGIWIvmmﬂt@ﬁdmlérscokgfégé%ﬁwgs antioxidants,
Fgﬁgse aﬁgnts lubricants,.dis] n e rants, daste and odor coregents.
colo , mMold réfease agerits, ants, disintegrants, taste and odor coregents.
The selection of the excipients and also the amounts which are to be used thereof
depends on the pharmaceutical form chosen and is guided by the formulations

known to one skilled in the art.

The medicaments according to the invention can be administered in a suitable
administration form to the skin, epicutaneously as a solution, suspension, emulsion,
foam, ointment, paste or patch; via the oral and buccal mucosa, buccally, lingually or
sublingually as a tablet, pastille, coated tablets, linctus or gargle; via the gastric and
intestinal mucosa, enterally as a tablet, coated tablets, capsule, solution, suspension
or emulsion; via the rectal mucosa, rectally as a suppository, rectal capsule or
ointment; via the nasal mucosa, nasally as drops, ointments or spray; via the
bronchial and alveolar epithelium, pulmonarily or by inhalation as an aerosol or
inhalant; via the conjunctiva, conjunctivally as eyedrops, eye ointment, eye tablets,
lamellae or eye lotion; via the mucosae of the genital organs, infravaginally as vaginal
suppositories, ointments and flush, intrauterinely as uterine pessaries: via the efferent
ureters, intraurethrally as a flush, ointment or medicated probe; into an artery,
“intraarterially as an injection; info a vein, intravenously as an injection or infusion,

parverously as an injection or infusion; into the skin, intracutaneously as an injection



The selection of the excipients and also the amounts which are to be used
thereof depends on the pharmaceutical form chosen and is guided by the
formulations known to one skilled in the art. The medicaments according
to the invention can be administered in &lsuitable administration form to

or i'i'ﬁ%i%lﬁf},%QH%GQHE[YS%%&?{%'H@BUS%Q%#R%CEWl(ﬂqpn Jg@!qinto the muscle,

__, ointment, paste or patch; via the oral and buccal mucosa, bu
INTRRUEAYBHYsEB Iy (HAF HRAANER paEHK, dbatebidablite] hasils ontraperitoneally
as gargiRtadhe pasEisand intestinal mucosa, enterally as a tablet, coated

tablets, capsule, solution, suspension or emulsion; via the rectal mucosa,

rectally as a suppository, rectal capsule or ointment; via the nasal

ThéneEReDUREAY Rt YORErAIRMRUR & Mfd‘{ﬁg t{&eﬁ%q%g@&? an be retarded

. alveolar epithelium, pulmonarily or by inhalation as an aerosol or inhalant;

in RaitNssrjarentiaatasiipr v wspgetitoperasiicditheeapatictatieisements by

melABe e QliakRloHRL(IRIEe TIMEOSHH Obihe ang@hﬁgga]sin a chemical and/or
intravaginally as vaginal suppositories, ointments and flush, intrautermely

Pha&@@fé‘ﬂﬁé?ﬁb@@d_ri@saﬂw!ﬁé efidhenechievernantralireticatipgatfiusiaction are the
useOBHEHPEdN RHISHRIERI NG 1RRR RIS e ;'aﬂﬁ@ftﬁ%'bg%%t rl‘emsgﬁgﬂlsions and

- into a \,{eln, mtravenously as an |njec.t|on or Intusion, parverously as a
PIoRSEONDr thrusiBRInA e Sarorpingdaaribeuiiiyertion.injbetibormation of poorly

so!dm@'@@lt#@ﬁ’&rc%}ﬁﬁb%§%9%@%@!§%yca§fm rgajgggggi Rimplant; into the
a

muscle, intramuscularly as an injection or implant; into the abdominal
cavity, intraperitoneally as an injection or infusion. The compounds of the

Thed PR AGEUER L EHRETIRY t&@%m\é‘ﬂﬁ%ﬂ%&ﬁ %reé%g? AR an individual
harmaceutical action with respect to practical therapeutic régjlitements

P Ol .
SUbﬁgﬁﬁﬁ@aﬁfs"é%mB@éttﬁ@a\gﬁkbﬁJrﬁhﬁ sifrtaxibeushisveesinaichemidar example,
RGO ggmzca' Wa¥oRiEIRles %@’fﬁrﬁf&&eve'ﬁeﬁefo fl’%)s hamide, 5-FU,
P 5. Stietamed

cis
tFér](’)longation of action are the use o’fjm ants, liposom
methgigaie s ifptntrr Jnspemtdmatiandwiirddhigioos the signal transduction,

suchABPRERARARIIGIENR RO fhgslgmation of poorly

Particular preference is given to medicaments which comprise at least one

compound from the following group of indolyi-3-glyoxy! derivatives:

N-{2-{1-(4-chlorobenzyl)-1H-indol-3-yl]-2-oxoacetyl}-N-quinolin-6-yl-benzamide (1)
N-{2-{1-(4-chlorobenzyl)-1H-indol-3-yl]-2-oxoacetyl}-2-phe nyl-N-quinolin-6-yl-
acetamide (2) "

phenyl {2-[1-(4-chlorobenzyl)-1 H-indol-3-yi]-2-oxoacetyl}quinolin-6-ylcarbamate (3)
(1R,25,5R)-2-isopropyl-5-methylcyclohexyl {2-1 -(4-chlorobenzyi)-1H-indol-3-yi]-
2-oxoacetyllquinolin-8-ylcarbamate (4)
N-~{2-[1-(4-chlorobenzyl)-1H-indol-3-yl]-2-oxoacetyl}-4-methyl-N-quinolin-6-yl- -
benzenesulfonamide (5)

These compounds can be present not only as a free base but also as salis of
physiologically tolerable acids.



soluble salts and complexes or the use of crystal suspensions. The

compounds according to the invention can be employed as an individual
substance or in combination with further cytotoxic substances, such as, for
example, cisplatin, carboplatin, doxortbicin, ifosfamide,

cyclophosphamide, 5-FU, methotrexate and in particular in combination

with inhibitors of signal transduction, such as, for example, Herceptin,
FlvenasirssaRATAIR RBIRIGICES diyen o medicaments which, ¢
ORISR A8 A4 GRS B TG Ub o o4 on o
indolyl-3-glyoxyl derivatives:

THE2 LS b -1H-Andol-3-yl]-2- tyl}-N-quinolin-G:yl-benza .
ﬁmiii)ﬁfp@gﬁ_ (g?gxm%cr%g&;ﬁ ylgc_?l WP RRREE N RO St RenAR os in
H-indol-3-yl]-2-oxoacetyl}-2-phenyl-N-quinolin-6-yl- acetamide (2) pheIQyI
{2-[1-(4-chlorobenzyl)-1 H-indol-3-yi]-2-oxoacetyl}quinolin-6-ylcarbamate

(3) (1 R,2S,5R)-2-isopropyl-5-methylcyclohexyl {2-1-(4-chlorobenzyl)-1 /HET
H-indol-3-yl]- 2-oxoacetyl}quinolin-6-ylcarbamate (4) N

Stage 1
oxoacetyl} 4-m§ QX;éN-q_LI{,[ir}olin-G-yl- benz
can be prgsen ok only Iso as ©
lera S %

s C e pj)e@q{éggn of the com R1
structure [faccording to the invgmEaNNHN a6 Mo cord)
invention gan be synthesized asietsclbme 1 below: b O

R2

R3

Stape 2
R5
"R7", hase
.__‘_«_“W,,_,_’;‘

aprotic solvent
R4

Scheme 1

According to this general procedure for stages 1 and 2, on which synthesis
scheme 1 is based, the following compounds were synthesized which follow
from the list below with statement of the .respective chemical name. The
analytical characterization of the compounds according to the invention was
carried out by means of their melting points or by 1H-NMR spectroscopy
and/or mass spectrometry.

The chgmicals and solvents employed were obtained commercially from the
conventional suppliers (Acros, Avocado, Aldrich, Fluka, Lancaster, Maybridge,
Merck, Sigma, TCl etc.) or synthesized.



Stage Y R6 R5\ 1) base, R2-Hal O \ aprotic solvent RS R1 R1 RAN 2)

(COCI)2 3) HET-NI-12, base R4 N apro11' solvent 3R3 R2 11 R7 \N/

HET \N/HET O R6 Stage 2 R6 O R5 O "R7", base R5 R1 aprotic solvent

R4 R4 N R2 R3 3 Scheme | According to this general procedure for

stages 1.and 2, on which synthesis  scheme 1 is based, the followin
TG Wl St M R NP ORI bl iy the xameles
beitatemehbof teermg sipdttivéhehetoical name. The analytical

characterization of the compounds according to the invention was carried

out by means of their melting points or by 1 H-NMR spectroscopy and/or
TheassegadtrometrijoTbe airapucaldsania Soverds emiileyzedvars qistaitied following

 GERERBAR SRR e
General Prescription

To a mixture of 1.2 mmol of sodium hydride (60% mineral oil suspension) in 50 ml of
dimethylformamide or THF are added 1.2 mmoi of 2-[1-(4-chlorobenzyl)-1H-indol-
+ 3-yl}-2-oxo-N-quinolin-6-ylacetamide with ice cooling. After 15 min of stirring at room
temperature, 1.3 mmol of the corresponding acyl chioride are added and the ice
cooling is removed. After 3 h, the reaction solution is poured onto ice-water and
extracted three times with 100 mi of ethyl acetate each time. The combined organic
phases are dried over sodium sulfate and concenfrated to dryness. The crude
product thus obtained is subsequently purified by recrystallization or by column
chromatography.

Example 1:

'N~{2-[1-(4-Chlorobenzyl)-1H-indol-3-yl}-2-oxoacetyl}-N-quinolin-6-ylbenzamide
(1)



conventional suppliers (Acros, Avocado, Aldrich, Fluka, Lancaster,
Maybridge, Merck, Sigma, ICI etc.) or ‘pthesized. 13 The invention will
now be illustrated in more detail with the aid of the examples below,
without bemng.limited thereto. The present invention's compounds 1-5 were
synthesi per the-following General Prescription: General

PrescriptioffTo a of 1.2 mmol of sodium hydride (60% mineral oil
suspepsi 7 of Ndlimethylformamide or THE are added 1.2 mmol
of 2-[1-(4-c 2yl)-1H-indol- 3-yl]-2-0xo-N-quinolin-6-ylacetamide
with i ogling. After 15 min of stirring at room temperature, 1.3 mmol of

Ripved. After 3 h, the reaction solution is poured onto ice-water and
acted three times with 100 ml of ethyl acetate each time. The

4-indol-3-yl]-2-oxoacetyl}-N-quinolin-6-ylbenzamide (1) 14 OPN/ON O
N Cl Melting point: 213 C 1H-NMR (DMSO-d5) 5 = 8.94-8.95 (m, 2H),
8.70 (s, 1H), 8.35 (d, 1H), 8.08-8.09 (m,

Melting point: 213 °C

Cl

H-NMR (DMSO-de) & = 8.94-8.95 (m, 2H), 8.70 (s, 1H), 8.35 (d, 1H), 8.08-8.09 (m,
2H), 8.03 (d, 1H), 7.85 (dd, 1H), 7.73 (d, 2H), 7.62 (d, 1H), 7.55-7.58 (m, 1H), 7.41-
7.46 (m, 3H), 7.27-7.36 (m, 6H), 5.60 (s, 2H) ppm.

Example 2:
N-{2-[1-(4-Chlorobenzyl}-1H-indol-3-yl}-2-oxoacetyl}-2-phenyl-N-quinolin-6-yi-
acetamide (2)

=
0 {
o N

0
N
N

Cl
MS: m/fe = 558.0 (M+H")

Exampie 3: -
Pheny! {2-[1-(4-chlorobenzyl)-1H-indol-3-yl]-2-oxoacetyl}quinolin-6-ylcarbamate
@)



2H), 8.03 (d, 1 H), 7.85 (dd, 1 H), 7.73 (d, 2H), 7.62 (d, 1 H), 7.55-7.58 (m,
1H), 7.41-7.46 (m, 3H), 7.27-7.36 (m,,is ), 5.60 (s, 2H) ppm. Example 2:
N-{2-[1-(4-Chlorobenzyl)-1 H-indol-3-yl]-2-oxoacetyl}-2-phenyl-N-q

uinolin-6=y= acetamide (2) o-1 N ON O N ClI MS: We =558.0 (M+H+)
Examp henyl

(2-[1-(4-chfprobenzyb<1H-indol-3-yl]-2-oxoacetyl}quinolin-6-yicarbamate
(3) 15 /| 00 ~ N 048/ O C CI XG MS: m/e =560.0 (M+H") Example
4: (1R,2S, gprdpyl-5-methylcyclohexyl

Ci
MS: mfe = 560.0 (M+H*)

Example 4:
(1R,28,5R)-2-Isopropyl-5-methylcyclohexyl {2.11-(4-chlorobenzyl}-1H-indol-3-yi]-
2-oxoacetyl}quinolin-6-ylcarbamate (4)

ci
MS: mie = 622.0 (M+H")

Exampie 5:
N-{2-[1-(4-Chlorobenzyl}-1H-indol-3-yl]-2-oxoacetyl}-4-methyl-N-quinolin-6-yl-
benzenesulfonamide (5)



O0s/N ONO Nz CIMS: m/e=622.0 (M+H') Example 5:
N-{2..[1-(4-Chlorobenzyl)-I 16

H-indol-3-yl]-2-oxoacetyl}-4-methyl-N-quinolin-6-yl- benzenesulfonamide
(5)16 Off. NON\r 001N ci MS: m/e =594 (M+H") Biological data:

he €ell lines used are the human cervical carcinoma cell line
ba (ATCC CCL17), the ovarial adeno carcinoma cell line SKOV-3
FEE HTB77), the human glioblastoma cell line SF-268 (NCI 503138)
and theé pulmonary carcinoma cell line NCI-H460

ci
MS: mfe = 594 (M+H")

Biological data:
Example 6:

-Inhibition of selected tumor cell lines:

Substance 1 was investigated for its antiproliferative action in a proliferation test
using established tumor cell (D.A. Scuderio et al. Cancer Res. 1988, 48, 4827-4833).
The test used determines the cellular dehydrogenase activity and permits a
determination of the cell vitality and, indirectly, of the cell count. The cell lines used
are the human cervical carcinoma cell line KB/Hel.a (ATCC CCL17), the ovarial
adeno carcinoma cell fine SKOV-3 (ATCC HTB77), the human glioblastoma cell fine
SF-268 (NCI fine NCI-H460
(NCI1 503473).

503138) and the pulmonary carcinoma cell

Compound KB/HelLa NCi-H460 SF-268 SK-0V-3
iC50[ug/mi] {1C50fugiml] [IC50f1giml] |1C50[ug/mi]
1 0.170 0.222 0.261 0.139
Table 1: Proliferation inhibition of the present invention’s substances in XTT

cytotoxicity test on human tumor cell lines

Example 7:



(NCI1503473). Compound KB/HeLa NCI-H460 SF-268 SK-OV-3

IC50[pg1ml] IC50[pgIml] ICSO[pgiml] IC50[pgimI] 1 0.170 0.222 0.261
0.139 Table 1: Proliferation inhibition of the present invention's substances
in XTAndironbidcitiive stodiohomatDBnomeelditidsExample 7: 17 -

Antiproliferative action on MDR tumor cell lines: Substance | was further

characterized by testing with regard to multidrug-resistant cell lines as
Substapared witstiiertiemrebistantenitedypg teditime svifheegatdintesrtedtigdug-resistant

cegiﬁagt%ea@ %ﬂ’zp

e resistan

dI0g

Ines

&

e SRR

Pl

d leuk

ia.cell line LT12
F\iFe%s't systems

used are the murine P388 cell line (methylcholanthrene-induced lymphoid

oSO 1S ORISR R TSR o o

summarises t

lin@ B3R BRI gband3CEOplned LG 20 gl b QP mij i O5afibgintdst systems used

5

or R LR oo S Ehala

thedbriprdicin-resistans P3téntalldine 1. An N-substituted
indolyl-3-glyoxylamide as in the general formula | X R7\ N-HET R6

Table 2 summarises the results:

Q218219 st Ikl
iferaionyes%o lﬁ)man um

:irasm) and

LT12mdr

Com- |LT12 L1210 L1210VCR |P388 P38BADR
pound [ IC50{ug/mI] {IC50[ug/mi] [IC50fug/mi] [IC50[pg/mi] |1C50fug/mi] [HC50{pg/mi]
1 0.226 0.277 0.255 0.577 0.21¢ 0.252
Table 2: Inhibitory effect of substance (1) in XTT proliferation test on human

fumor cell lines.




R5Y IR1 R4 N R3R2 inwhich R1, R3-R6: -are hydrogen,
-unsubstituted or substituted alkyl, -unsubstituted or substituted
cycloalkyl, -unsubstituted or substituted aryl, -unsubstituted or
substituted heteroaryl, -unsubstituted or substituted alkylaryl,
-unsubstituted or substituted alkylheterol@yl, -amino, monoalkylamino,
Patiatiyddaime, -halogen, -alkyl substituted by one or more fluorine atoms,
preferably a trifluoromethyl group, -cyano, straight-chain or branched
cyanoalkyl, alkylcarbonyl, -carboxyl, alkoxycarbonyl, carboxyalkyl or

1. dlkoysatsbtituttedkyyldomikexylysylaiiy oBrRiarbl-PeRZMBhula |
-alkoxycarbonylamino, alkoxycarbonylaminoalkyl, .........i......... 19 R2:
R7 HET
x N
R6
R5 Y
VRt
R4
rR3 R2
|
in which
R1, R3-R6:

-are hydrogen,

-unsubstituted or substituted aikyi,

-unsubstituted or substituted cycloalkyl,

-unsubstituted or substituted aryl,

-unsubstituted or substituted heteroaryl,

-unsubstituted or substituted alkylaryl,

-unsubstituted or substituted alkylheteroaryl,

-amino, monoalkylamino, dialkylamino,

-halogen,

-alkyl substituted by one or more fluorine atoms, preferably a
trifluoromethyl group,

-Cyano, straight-chain or branched cyanoalkyl,

‘-alkylc‘arbonyf,

~carboxyl, alkoxycarbonyl, carboxyalkyl or alkoxycarbonylalkyl,
-atkoxy,

-arylalkoxy, preferably benzyloxy,

-alkoxycarbonylamino, alkoxycarbonylaminoalkyl,



-is unsubstituted or substituted alkyl, -unsubstituted or substituted
alkylaryl, -unsubstituted or substituted alkylheteroaryl, R7: -is a sulfone of
the formula -S02-X1, where X1 is N(alk)2, hydroxyl, unsubstituted or
substituted alkyl, unsubstituted or substitiied cycloalkyl, unsubstituted or
Rrubstituted aryl, unsubstituted or substituted heteroaryl, unsubstituted or
substituted alkylcycloalkyl, unsubstituted or substituted alkylheterocyclyl,
unsubstituteddrsabbttifted iy tititsgbshityted or substituted

alkylheteroaryl, -G4Q): here X2 is unsubstituted or substituted aryl,
unsubstituted or gs[(ﬁ aé’?f%t%,v %Se%'é)r%%gf'm?%ﬁé}%@fﬁhted or substituted

alkylaryl and-unssiiissiiviestioorssiistinited aigihataman, -C(0)O-X3,
where X3 is unsubstituted or substituted cycloalkyl, unsubstituted or
substituted heterocyclyl, unsubstituted or substituted aryl, unsubstituted
or substituted heteroaryl, unsubstituted or substituted alkylcycloalkyl,
unsubstituted or substituted alkyiheterocyclyl, and unsubstituted or
substituted alkylheteroaryl, -C(O)NX4X5, where X4 and X5 independently

R7f one apotiﬁeﬁamifwagfemmﬁsub&!@t@@E»’?@PSWH@@ a}quy s lﬁ(aik)z, hydroxyl,
unsubstitu Bﬁaﬁgfn&ned cycl alkﬁ![, unsubstituted or substitute

heterocyclyl, unsubstitited or s‘i}%’étﬂ G anflkvhsubssbstitoted or  substituted
substitute&h@mﬂadylunmmm’sﬂtawdﬁMM%@KWB@“&%@ or substituted
unsubstitu@%gmsgmts%% ﬁt Ih(?teroc clyl, unsubstituted or substitutedJ
alkylaryl, unsubstitdted of Sub %ltt% Q" aikRtidied ik weyalealyksunsubstituted or
together afdllgtituticy| afigyoibriesontkyl 2R UBETNEEX B WEEIR ABEAY alkylary,
X7 'ndepeUH?ﬂﬂgtﬂbf)er}?o%nsoégg{iﬁrt%d alkylheteroaryl;

-C(O)-X2, where X2 is unsubstituted or substituted aryl, unsubstituted or
substituted heteroaryl, unsubstituted or substituted alkylaryl and
unsubstituted or substituted alkylheteroaryl,

-C(O)O-X3, where X3 is unsubstituted or substituted cycloalkyl,
uﬁnsubsﬁtuted or substituted heterocyclyl, unsubstituted or substituted
aryl, unsubstituted or substituted heteroaryl, unsubstituted or substituted

alkylcycloalkyl, unsubstituted or substituted " alkylheterocyclyl, and
unsubstituted or substituted alkylheteroaryl,

-C(O)NX4X5, where X4 and X5 independently of one another are
hydrogen, unsubstituted or substituted alkyl, unsubstituted or
substituted cycloalkyl, unsubstituted or substituted heterocyclyl,
unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl,
unsubstituted or substituted alkyleycioalkyl, unsubstituted or substituted
alkylheterocyclyl, unsubstituted or substituted alkylaryl, unsubstituted or
substituted alkylheteroary,

or X4 and X5 together are cycloalkyl or cycioheteroalkyl,



hydrogen, unsubstituted or substituted alkyl, unsubstituted or substituted
cycloalkyl, unsubstituted or substituted heterocyclyl, unsubstituted or

substituted aryl, unsubstituted or substituted heteroaryl, unsubstituted or
substituted alkylcycloalkyl, unsubstitutedz2gr substituted alkylheterocycly.l,

unsubstitute_g:Fg Qggj&lted slk Ia&/éé unsubstituted or substituted

alkylheteroaryl, r X6 ant X ?gé;e r &P cycloddprsnsendie@roaiieyl another are
X:is 0, S orysirigalty linkesbyttogen apd hysdiost fiSOaBoand HETE Situted  or
one or morg@gggﬁg%%msoseiecjﬁ from the grpu&gonsisting of a

saturated, unsafuratéd or FOPRAte: (COSYREHESEcyele coifRptitlRsIN, teterocyclyl,
and S, whighedhdituendedubsticamide/nitteaen HRel oF Yiddituted heteroaryl,
(Cl-C6)-a"iy,l.Q{;gg§t§@% the a{;lﬁtl radical can be substituted or

unsubstituted and one or o & %‘t’@}%l@'&ﬁ(&ﬂy‘aﬂﬁjbﬂcﬂﬁ%@%@é@d@ﬂw%ﬂbstiwted
heterocyclealivyibrtehecatilyl, rainalstito ool casBs e Y AMNSH Punsubstituted or
unbranche%gg&ﬁ{%géaé%ﬂ% r ynsaturated and where the heterocycle, aryl

or cycloalkyl groups can &T%btlited or substituted, or its

pharmaceuticaly midr&ﬁlmgamseﬂawdycﬁb@ﬁ@%%ycioheteroaf}r%vfl

indolyl-3-glyoxylamide of the general formula | as claimed in clai
characterized in that HET can in particular be pyrrole, furan, thiophene,
pyrazole, thiazole, indole, oxazole, imidazole, isothiazole, isoxazole,
x- 1,2,3-triaz éeol 4-triazole, 1,2 4,0xadiazole, 1,3,4-oxadiazole,
1,2,5-thiadq.azole,gf%,gzﬁ‘iﬂiﬁ?ﬁlgﬁlé?qiyﬂaﬁ?Bﬁmméycyﬁmidine,

pyridazine, pyrazine, benzofuran, indazole, carbazole, benzoxazole,

y: benzimidagols, kenzothiazole, benzotriazole, quinoline, isoquinoline,
cinnoline, quindxaline, quinazoline, phthalazine, pyridopyrazine,
1,2,3-triazine, 1,2,4- triazine, 1,3,5-triazine, purine, pteridine, acridine and

andPhenanthridine. 21

HET: is one or more heteroatoms selected from the group consisting of a
saturated, unsaturated or aromatic (C2-C14)-heterocycle comprising N, O and S,
which can be bonded to the amide nitrogen directly or via a (C1 -C6)-alkyl bridge and
the alkyl radical can be substituted or unsubstituted and one or two aryl or cycloalkyl
groups can be fused to the heterocycle, where the alkyl radical can in all cases be
- branched or unbranched and saturated or unsaturated and where the heterocycle,
aryl or cycloalky! groups can be unsubstituted or substituted,

or its pharmaceutically‘tolerable salts.

| 2. An N-substituted indolyl-3-glyoxylamide of the general formula | as claimed in
claim 1, characterized in that HET can in particular be pyrrole, furan, thiophene,
pyrazole, thiazole, indole, oxazole, imidazole, isothiazole, isoxazole, 1,2,3-triazole,
1,2,4-triazole, 1,2,4,0xadiazole, 1,3,4-oxadiazole, 1,2,5-thiadiazole, 1,3,4-thiadiazole,
tetrazole, pyridine, 5yrimidine, pyridazine, pyrazine, benzofuran, indazole, carbazole,
benzoxazole, benzimidazo_ie, benzothiazole, benzotriazole, quinoline, isoquinolfne,
cinnoline, quinoxaline, quinazoline, phthalazine, pyridopyrazine, 1,2,3-triazine, 1,2,4-
| triazine, 1,3,5-triazine, purine, pteridine, acridine and phenanthridine.



3. An N-substituted indolyl-3-glyoxylamide of the general formula | as
claimed in claims 1-2, characterized by neutralization of its basic
compounds with inorganic or organic acids or by neutralization of its
acidic compounds with inorganic or orgariic bases. 4. An N-substituted

3. ipgolyl-3:apuHMISE f;t_@ 0Ly formula l,as claimed in claims 1-3 ) _
 having at least one_as;??r%metg?g c§¥ %E%?o%?iﬁh%egf’d?ﬁ{%f ?@”Fé[drgrﬂa?e%,da'med Y
c ;Wme_ f%rrﬁfﬁf@eﬁim@%ﬁé[pﬁ@ﬁiéirézaéﬁjdméqﬂiﬁstbm&@m@@mﬁgtyﬂﬁpmf@rganiC or
orgnmisiERsH fiese Gramion nd/or diastereo isomers, in the form o ,
the tautomers, its solvates aingl’r r%/%r'r{ate%sc.rqj.cACr? mpsﬂb%r%ﬁlfgﬁ fnorganic or organic
bagtfolyl-3-glyoxylamide of the general formula I as claimed in claims 1-4,
in particular one of the compounds N-{2-[1-(4-chlorobenzyl)-1
H-indol-3-yl]-2-oxoacetyl)-N-quinolin-6-yi-benzamide (1)
N-{2-[1-(4-chlorobenzyl)-1-

4. MhindeiBsyblr /H-: -N-quinlin-6-yl- acetamide (2) phenyl
{2-[1-(4-ch|grgiee)‘nﬁz%?jlyg-i@ggg%ﬂ%%égg%&?%ﬁﬁé|f8f83§f|?f?‘a€%§rﬁ@l‘g"8d in
.cla@s @I@gg{w@l@@ér@pw@Wdy@aﬁmyle{ﬂy{ﬁ-@{ﬂ@id&bﬁﬁi&@Tlacemates,
m.t&%ﬁfﬁ%&%ﬂﬁ?@ﬁ%ﬁ%?ﬂ%?@%ﬁﬂb@éPaas%%eofé%mers or in the form of
m"@Hfﬁﬁcﬂ@%ﬁ?—?%@@@f?@f&-ﬁmmNaﬁmmmbﬁmm&bﬂfﬁmﬂmﬁié%utomers,

its gﬁﬁ)v@{émalﬁcsgpgpg%%q indolyl-3-glyoxylamide of the general formula | as
claimed in claims 1-5 for use as an active compound in a medicament. 7.

The use of N-substituted indolyl-3-glyoxylamides of the general formula |
as claimed in claims 1-5 for the production of a medicament for the
treatment of tumors in mammals, including humans. 22 8. A process for

S ARdriupabiien sdekiisaivexyiadite-of shegnerslem ahiiheiganeried in
claifesmula ihasARIMaA RS IBIMR a3 rahaRglerized by reaction
N-{2-[1-(4-chlorobenzyt)-1 H-ind ol-3~yl]—2-oxoacetyl}-N-quino[in-6~yl-benzamide (M
N-{2-[1-(4-chlorobenzyl)-1H-ind ol-3-yl]-2-oxoacetyl}-2-phenyl-N-quinolin-6-yl-
acetamide (2)

phenyl! {2-[1-(4-chlorobenzyl)-1 H-ind0!-—3~yi]~2-oxoacetyl}quino!in~6-ylcarbamate (3)
(1 R,28,'5R)~2-isopropy!—5-methylcyciohexy[ {2-[1-(4-chlorobenzyl)-1H-indol-3-yl}-
2-oxoacetyllquinolin-6-ylcarbamate 4

N-~{2-[1-(4-chlorobenzyl)-1 H»indol—3—yi]62—oxoacetyi}»4-.methy!—N—quino]in~6—yl-
benzenesulfonamide (5) |

6. An N-substituted indo!leB-glyoxylamide of the general formula | as claimed in
claims 1-5 for use as an active compound in a medicament.

7. The use of N-substituted indolyl-3-glyoxylamides of the general formula | as
claimed in claims 1-5 for the production of a medicament for the treatment of tumors
in mammals, including humans.



according to the following scheme: H HET N R6 O Stage | R6 R5\1)
base, O aprotic solve nt RS R1-_R1 R4 N 2) (COCI)2 3) HET-NH2, base
R4 N R3 aprotic solvent x R3 H R7 \N/HET \N/HET Stage 2 R6 O RS
O R5 "R7", base aprotic solventt |R1 R4 R4 (NMR20 R3R2 19. A
medicament characterized in that, a&active constituent, it contains at

8. A process for the preparation of N-substituted indolyl-3-glyoxylamides of
the general formula | as claimed in claims 1-5, characterized by reaction
according to the following scheme:

Re
Stage 1

RS 1} base, R2-Hal

\ aprotic solvent R5.
Rt e e
R4 N 2} {(COCh2
3)HET-NH2, base 4
aprotic solvent

‘R3

Stage 2
R5
"R7", base
e~

aprotic soivent
R4

9. A medicament characterized in that, as active constituent, it contains at
least one N-substituted indolyl-3-glyoxylamide of the general formula | as

claimed in c!aims 1-5, if appropriate together with customary pharmaceutically
tolerable excipients, additives and vehicles.



least one N-substituted indolyl-3-glyoxylamide of the general formula | as
claimed in claims 1-5, if appropriate together with customary
pharmaceutically tolerable excipients, additives and vehicles. 22a 10.
N-substituted indolyl-3-glyoxylamides of the general formula (1) as
claimed in any of claims 1-5 for use in therapy. 11. N-substituted
indolyl-3-glyoxylamides of the general formula (I) as.claimed in any of
claims 1-5 for use in the treatment of benign or malignant tumors. 12. Use
of N-substituted indolyl-3-glyoxylamidgg of the general formula (1) as
claimed in any of claims 1-5 for the manufacture of a medicament for the
treatment of benign and malignant tumors.

10.

11.

12.

_N-substituteg:l indolyl-3-glyoxylamides of the general formula (1) as claimed
in any of claims 1-5 for use in therapy.

N-substituted indolyl-3-glyoxylamides of the general formula (I) as claimed

in any of claims 1-5 for use in the treatment of benign or malignant
tumors,

Usg of N-substituted'indoiyl-3~gly0xylamides of the general formula (1) as
claimed in any of claims 1-5 for the manufacture of a medicament for the
treatment of benign and malignant tumors.



