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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 time 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. '
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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 compound N-(2-methyl-6-
quinolyl)-[1-(4-chlorobenzyl)-indol-3-yl]glyoxylamide was tested here on various

tumor cell lines for its antiproliferative action.

. The present invention relates to novel N-substituted indolyl-3-glyoxylamides, their

- - preparation and use as medicaments for the treatment of benign and malignant

tumors in mammails, including humans.




derivatives for the treatnent of tunors. Inter alia,
the active conmpound N-(2-nethyl -
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are described, in which

R1, R3-Ré:

-are hydrogen,

-unsubstituted or substituted alkyi,

-unsubstituted or substituted cycloalkyt,

-unsubstituted or substituted aryl,

-unsubstituted or substituted heteroaryi,

-unsubstituted or substituted alkylaryl,

-unsubstituted or substituted alkylheteroaryl,

-amino, monoalkylamino, dialkylamino,

-halogen, .

-alkyl substituted by one or more fluorine atoms, preferably a
trifluoromethyl group, '
~gyano, straight-chain or branched cyanoalkyl,

-alkyicarbonyl,

-carboxyl, alkoxycarbonyl, carboxyalkyi or a]koxycarbonylalkyl

-alkoxy,

--arylalkoxy, preferably benzyloxy,




- car boxyl , - al koxycar bonyl, carboxyal kyl or
al koxycar bonyl al kyl, -al koxy, -aryl al koxy, preferably

~ benzyl oxy, 4 -al koxycarbonyl gm no,

al koxycar bonyl am noal kyl, R2: -is unsubstituted or
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~al kylaryl, -unsubstituted or substituted
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-S02- X1, where X1 is N(al k)2, hydroxyl, unsubstituted
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unsubstituted or substituted aryl, unsubstituted or
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unsubstituted or substituted heterocyclyl, unsubstituted or substituted
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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, unsubsfituted or

substituted cycloalkyl, unsubstituted or substituted heterocyclyl,

unsubstituted or substituted aryl, unsubstituted or substituted heteroaryl,

unsubstituted or substituted alkylcycloalkyl, unsubstituted or substituted

alkylheterocyclyl, unsubstituted or substituted alkylaryl, unsubstituted or

substituted alkylheteroaryl, ' '
or X4 and X5 together are cycloalkyl or cycloheteroalkyl,




substituted cycl oal kyl, unsubstituted or substituted
heterocyclyl, unsubstituted or substituted aryl,
unsubstituted or substitutedgheteroaryl, '
unsubstituted or substituted al kyl cycl oal kyl ,.
‘unsubst.ituted or substituted alkylheterocyclyl
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substituted heteroaryl unsubStituted or substituted
al kyl cyallkglhbtqrbcyczhy{s ubsubstituted asrsubstitsited alikglaryl, unsubstituted or

al kyl het er cl,y substltuted or substituted
al kyl ar eb ?@%‘EH ”?‘:3 substitut ed

al kyl hebexeaidlX7 ﬁfgel‘i‘ﬁeradlé ogadaﬂ@ebheyclaﬁaewmal kyl
or cycl oheteroal kyl, X Sor gemnally i nked

hydr ogen and hydroxyl, Y: is O or Sand HET: is a
saturated, unsaturated or aromatic
(C2-C14) - heterocycle conprising one or nore

X: het er oajsaDpS 9 bentinalyf lirkedtierageniand bgdioxiyng of N, 0
and S, which lgan be y{JondedHy?o@? he am geoﬁ?/trogen
directly or via a (Cl-C6)-al kyl bridge and the alkyl

y: radical;sGgp e substituted or unsubstituted and
optlonaﬁly one or two aryl or cycloal kyl groups can
be fused to the heterocycle, and the heterocyclyl,
aryl or cycl oal kyl groups can be unsubstituted or

andgybstituted and the alkyl radical can in all cases be
-branched or unbranched and saturated or

- HET: is a saturated, unsaturated or aromatic (C2-C14)-heterocycle
comprising one or more heteroatoms selected from the group consising of 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 optionally one or two

- aryl or cycloalkyl groups can be fused to the heterocycle, and

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

and their pharmaceutically tolerable salts.

The substituent HET can in 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-thiadiazole, 1,3,4-thiadiazole, tetrazole, pyridine,

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




unsaturated, and their pharmaceutically tolerable

salts. The substituent HET can in particul ar be

pyrrole, furan, thiophene, pgrazole, thiazole,
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qui noxal i ne, qui nazoline, phthal azi ne, pyridopyrazine,
1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine,
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poly&ubsfitutéll.at ons, which can be unsubstltut ed or nono-

or pol ysubstitut'ed, where the aryl substituents are

identical or different and can be present in any

The @Efés%%rﬁ*ﬁy[p%ﬁb@sear%ﬁ%tb rQéarbBﬁs h%"vmé; 6T-h134 C atoms, which

expressi on het er oaryl st ands
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pol ysubstituted. In the case of the substitution on
the heteroaryl noiety the heteroaryl substituents can
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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 “heterocyciyl” stands for a 3-, 4-, 5-, 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 hetercatoms are nitrogen, oxygen and sulfur.

The expressions “alkylcycloalkyl”, "alkylheterocyclyl”, “alkylaryl or “alkylheteroaryl”
~ mean that alkyl and cycloalkyl, heterocyclyl, aryl and heteroaryl have the meanings -




possi bl e position of the heteroaryl. Preferred
het eroatons are nitrogen, oxygen and sul fur. The
expression "heterocyclyl" stands for a 3-, 4-, 5-, 6-,
7- or 8-nenbered cyclic ani ¢ radi cal, which
merdionediand the qysipalkyl, he;tpch(yﬁgl layylor Isterpagy! radical is bonded to the

comySh R K endBf fchmylie ol G4y Bl oo o

unsat urat ed, but not aronmati c and can be unsubstitut ed

or mono- or polysubstituted. Preferred heteroatons
In carregiionvititralkdy fae terahaukstitutad is tnbe eingeedapd pithin the meaning

of i finfids s83neting theSKELAGHSE BF ¥Hytooen Rdida B, &l 1, ON,

eteroaryl nean
NthetNHcmkydl y | NHagyeloadkyd th&eoﬁ,r yINlee@ertohq/meanﬂmlgryl NH-
nmentioned and the cycl oal ky het erocycl yl

alkyleteroaifly | r'ﬂﬁrhﬁﬁrqcélcwbnde&l"ﬂé"Wh@H»conrN)(@M!)bf tH%(alkWaW[)z,
NBPSIAbalgs st gL S ROP D, 51 i S

cycloalkgl S-agt) Sulmllnmatw,eswwlanyb S—afkytHﬂatsroaryleStham‘oayclyl S-alkyl-

o F AP R 5 G st Nl SN (e, .-

| v argl |k |
alkyNét«%}gthé{l gg gl het@h&(ﬁrlzgl ks:fg 8[1;:3)1‘"\'¢(H lakst% %ﬁ&l%lqafsf S-alkyl-C(O)-NH-

hetempeyakyll 25| )Q) alkyl aOkwcllmlleyl,oar@l-a@l r(l(-hetmoarqrycl%)lq]aryl O-

alkylieleroin Oifeteigye ) o GRE 0! Sofebesiakyh Co-an,

C(Sﬁa@iﬂ S(OF WAy, SC? Yla@ﬁ CﬁO‘f)—lH@t’éro%bly!S @{Cb‘)yheteroaryl C(0)-

cycl oal kB/I S-S-heteroa

r
alkyBoraba SHo) heBrasyayie G i skl 6 eseish o6 uHaterocyclyl,

COayl st Bty el SRt CONH-any

C(OQ«IIH&’@@I@@S{M l, @(@)NH aikyﬂheté?ocﬁimw C@@m%ﬂ{wﬂz,, C(O)N(alkylaryl)a,
O heterocyc

(Retetagpivie, 0-ekig - S0
CoRERgloarin CE! etecqogptygz.yso SOt yBONH,, SOAH,

alky&%%loﬁfkﬂ'af\ﬂéb%treo%% B?E%g%%\g{l 1w oc C%?EU&E% ﬁlﬁéﬁlradlcals are to
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same C atom as in the case of CF3, -CH,CF3 or in different positions as in the case of
—CH(OH)-CH=CH-CHCI.. 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, NH2, NH-alkyl, NH-aryl, NH-heteroaryl,

NH-alkylaryl, NH-alkylheteroaryl, = NH-heterocyclyl, = NH-alkyl-OH,  N(alkyl)z,

- NC(O)alkyl, N(alkylaryl),, N(alkylheteroaryl),, N(heterocyclyl),, N(alkyl-OH),, NO,

NO,, SH, S-alkyl, S-aryl, S-heteroaryl, S-alkylaryl, S-alkylheteroaryl, S-heterocyclyl,
S-alkkyl-OH, S-alkyl-SH, OH, O-alkyl, O-aryl, O-heteroaryl, O-alkylaryl, O-
alkylheteroaryl, O-heterocyclyl, O-alkyl-OH, O-C(O)-alkyl, CHO, C(O)-alkyl, C(S)-




C(O) NH- heterocyclyl, C(O NH al kyl heterocycl yl,
C(O N(al kyl)2, C(O N(al kyl aryl) 2,
C(O N(al kyl heteroaryl)2, C(GyN(heterocyclyl)?2,
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C(O) al kylaryl, C(S)-alkylaryl, C(O -heterocycl yI
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the Bu@mNerm.kyl heteroaryl )2, C(O N(heterocyclyl) 2,

SO al kyl, SO2-al kyl, S02-aryl, S02-heteroaryl, SO2NH2,
SBH, CF3, CHO, CHS, al kyl, cycloal kyl, aryl,
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rent ato where one substituent can optionally
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amibd! it 38fs Ve AR AGE al! Srgbahife SAHE. QFeﬂéH\/,%fef[ﬁ{a?maceutically
acceptable salts of the compounds according fo the invention as in the general
formula | are formed with hydrochloric acid, hydrobromic acid, sulfuric acid,
phosphoric acid, methanesutfonic acid, p-toluenesulfonic 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, hydrochlorides, hydrobromides, sulfates, phosphates, methanesulfonates,

 sulfoacetates, tosylates, carbonates, hydrogencarbonates, formates, acetates,

trifiates, oxalates, malonates, maleates, succinates, tartrates, malates, embonates,
mandelates, fumarates, lactates, citrates and glutamates. The stoichiometry of the
salts of the compounds according to the invention formed can in this case be integral

or nonintegral multiples of 1. -




substituents. If the conmpounds of the general fornula
| according to the invention have at |east one

~asymmetric center, they can §e present in the form of
their racemates, in the formof the pure enantioners
and/ or diastereoners or in forn1of nixtures of these
enanti o nd/or di ast namel y

The e hahe genskal, Tagoy a0 cienneninyeplipp cagy if they
contgfheées%ﬂ?nﬁgm didid '"é?ogP XEH&#%# 0r *&aw efHe chfboRl group, be

sire ratio e st ereoi so
con\mumﬂ ke thetlmphymmlpglmaﬂlys tderabiehsaﬂs matht Im@rgame andorgeaie bases.
resent m_of ﬁ

PosHBIRbBATA® PAEsR S BT SHaRGI K i JDEB AP ST HE hydroside

ca!c?uﬂ‘l’ﬁ r‘onEiecé ak?ﬁ‘cEﬁwéﬁeeéihanbfaninh@ydléméﬁo%mlne triethanolamine,
cient y asi ¢ group, such for exa

| e
cyclsiwcyiai'am dlbelnevletranle;,nemm amahﬂysnml'ﬂw aﬁggpthometry of the salts
ni c,and._ or aci ds

of thsnGomiaButds Pty enieC s Pandh REir edn it M sasn e intearal or

nonlﬁfé“g%lqﬂhﬂl fe® dfhie invention as in the general fornula
are forrred wi th hydrochl oric acid, hydrobrom c acid,

sulfurlc acid, phosphoric acid, met hanesul f oni ¢ aci d,

leegv&wlptfcg%@%gl ?é"% 195ed: af rppgﬂa‘?tdaﬁoxafdpét@]scaf atﬁédcompounds

UOI‘ oace

accdrdingntoc thac irfientioh eiwbickc can s obtained, ﬁmedcarmpiet by| ccrysta!hzat:on
racem c aci d mal i ¢ acid, erboni c aC|
fromga; spivenilr frem agyepus selutienaltiig, passt weg% SErbiRe! S, two,

thre;lﬁJ lr#ie r gr]aﬁ‘ng' gﬂ@éﬁ%ﬁ%?ﬁe Ieﬁcu J§‘ &sd gﬁea O\va‘?dth%r @ompounds

robrom sul f ates,
accqriimgtbdhe mvemtioh dm givel s‘abvazteeand hydidtescet at es,
tosyl at es, carbonates, hydrogencarbonates, for mat es,
acetates, triflates, oxal ates, nal onates, nal eates,

Mosﬁgﬁeg%{éﬁbéﬁs gh8hlth %bﬁfpou’i‘iﬁb%*sep%r tﬁ@’@@ﬁéﬁa‘l’%rmula I which have been

fumarates, l|lactates, citrates and
incILg:letdtiarﬂae&slIOWTrhgaseleoiI@hl onetry of the salts of the

NIRRT TLRb e Y1 DRV S 0R g epBarice (1
N-{29[1 -(4-chlorobenzyl)-1H-indol-3-yl}-2-oxoacety!}-2-phenyl-N-quinolin-6-yi-
acetamide (2)
phenyl {2-[1-(4-chlorobenzyl)-1H-indol-3-yl]-2-oxoacety!}quinolin-6-ylcarbamate (3}
(1R,2S,5R)-2-isopropyl-5-methylcyclohexyl {2-1-(4-chlorobenzyl)-1H-indol-3-yl]-
2-oxoacetyllquinolin-6-ylcarbamate (4)
N-{2-[1-(4-chlorobenzyl)-1H-indol-3-yl}-2-oxoacetyl}-4-methyl-N-q uinolin-ﬁ—y!-

benzenesulfonamide (5)

“The present invention’s indolyl-3-glyoxylamides as per the general formula | are
useful for treating mammais, 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-giyoxylamide of the general formula | to the mammal in a dose which is




The conpounds of the general fornula | according to
the invention can, if they contain a sufficiently
acidic group, such as, for gganple,” the carboxyl
group, be ~converted into their physiologically
efficacibes &m terrmltmtmenh Tiheothgeapettiaally eifgawecdm@she administered

 for the geainal Op BEAGSPaRTE G0 VORIA B ARSI fethe invention
depé?{cﬁa"ﬁtér Qﬁ‘éeén M nﬁid?éﬁ:—iﬂcﬁfﬁé@t’ag@' (ﬁtthértghﬁiﬂ di§ease, the age and

tri et hanol am ne, cycl ohexyl am ne,
sex df Hmpgtmthym@ meatingti afeadministsasioneandr e sugatism ofihe yreatment.

The of gt.]??ms LLs nggq?ﬂ"cqgmg griggri or Ocqrwﬁggﬁrg%j a}?rllqwd semisolid
and %end %@%abelmdat iférnes Pis Js dalrﬂf@woaﬁurpﬂﬁ marrméramable in each

solvates and in particular hydrates of the conpou
caseaitcitediony chaarheolsnp@wdea]anwﬁmhn@ @ﬁwg@r%tiaaleﬁ%opoaﬁ%ﬂ tablets,

e AR el B, L6888 450, Br3BHR el B, ot

_capstlﬂggorédpvp@glt@,regis many sol vate or water nol ecul es as
desired with the conpounds according to the invention

to give solvates and hydrates. Mst preference is

The %ﬁ%g&@ut&%@&‘l‘ﬁ?%ga&d&ﬁ@ tt{}eartqs&&r 6’1]16 E}l‘ﬂu@n{ albddthg to the

€en ncl ude | 'OWM ngQ

inveidry, - €dntaif;, cddperalren 2 )thé I—blnardtﬂceahgal] fc&n'ommleygdl } ektipients
qui nol i n-6-yl -benzam de
wheriq apploprigie, c%-!“@r 8BeusY )alé solvents, solution accelerants, solubilizers,

emulé'ﬂé?g%%ﬁin Zz%ge?'nhé’@ﬁﬁc?érﬁk}g&-ﬁﬁﬁéﬁ thekeHer8! fithr-Roritlers, binders,

acet am
buffe{rﬁ [sait(férmersordbeflszyﬂowlmgu’mlors 3fijers; presenvatives.) @ntiaxidants,
rbarrat e

_ coIorFQnésS rg@%l ,ag%m(s @Jq{&ﬂq% &;@ptﬁg&nﬁ taste and odor coregents.
The {S%Te%tléﬁ dfﬁh@@@ﬁi;é’r?/(k)anh blsbﬂﬁ@'arﬁoﬁ(rhtb which are to be used thereof

2- oxoacetyl } qui n- 6-yl car bamateé
depemd{szc)plﬂmpbatma@a;éngwfqml chosen and is guided by the formulations

ndol acetyl }-4-net hyl - N-qui nol i n-6-yl -
kno% %?1%§§”¥%hh&ﬂeo%¥(5) The present invention's
i ndol yl - 3-gl yoxyl am des as per the general fornula I

are wuseful for treating mammals, including humans
The nadisamestsh @cceorhng Honthes invgntipa can be admlnlstered 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,
lameliae or eye lotion; via the mucosae of the genital organs, intravaginally as vaginal
suppositories, ointments and flush, intrauterinely as uterine pessaries; via the efferent
ureters, intraurethrally as a flush, ointment or medicated probe; info an artery,
intraarterially as an injection; into a vein, intravenously as an injection or infusion,

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




domesti c ani mal s such as horses, cows, dogs, cats,
hares, sheep and the like. A further aspect of the
invention i's a process for tfie treatment of tunors in
: a manmal, including a human bei ng, which conprises
or insplanfyiuster thegskin, dubastareoeasly aslah yijediayl goicydlamt; oo die muscle,

intra%&escg%g%%p%%g%qn pmﬂgplta{qf é%ﬁ%ﬁ{qg(}%@ngf)ggvitw in?rgpieﬁtoneally
_ és am@re@ﬁ)@r%} mg,@;? effecti ve dose to be admi nistered for
th

treatnment of the respective indolyl-3-glyoxylamde
according to the invention depends, inter alia, on

The SmpeLids o th geRSE stcund epirrS fn HeRiRRton dih B Tetarded
in trdidp ﬁ%‘?né@éruﬁééloé‘ctﬁfn Wite k&ﬁéét%”ﬁractﬂélethﬁﬁbém&&@h§|rements by

accor ng to the 1 nvention can dm ni st ered
meainsquf duitaklei mﬂasdlre%mafhlsolaim mrarbmcawh:e\@dl irf mtlemlcai and/or
o diRalRLy SR s s 4L S R0 aE LA BRbGabig§ hoton are he

use Féﬁ\h‘ﬁ [ahts, tpRlsBhios, Gaataated AAIbaEe fornRiHaMopBRicld 8aéFensions and

sol u |ons suspenS|ons gels 0|ntnEnts pastes
“progiugss of pthet compeynds Besardiag de hepivention, the formation of poorly

son BT to ekt PRine BT REERTshindlvi o, afﬂe

dependl ng on the pharmaceutical form enpl oyed,

exci pients where appropr,iate, such as, |n§er al
The seprpavRds aacardiag Q&8 drvsntion sanybe| epplayed as“an individual

sub?ﬁﬁé{ bf irPéémP}f‘ﬁtibp NGt Xgﬁé)hé Q@ Eﬁl%apgréé ,, $RIHES, Sor example,

Ckener s, mforners, ers _
cisplatih - f canvepimtindr i doxorublainy re[msfamdes, tydlophhasphamide, 5-FU,

met reseré/ Egnb\éﬁfegﬁipg’a?éﬁ dg%%ti tam gv?tha‘lgbﬁ)éto%ggjgw??ransduct;on
sucf?ﬁé %ngéngle\;ﬁ%r éﬁtr?@liv%ﬁ o@ﬁreggg exci pi ents and al so

€ anmount are to be used thereof depends on
the phar maceutl cal formchosen and is guided by the
tons nown to,one skilled in,.the art. .The

Partedlite iRtace. dor BVRY 8 TedicaRyEte | Bicin, (apaprisE et least one
comaeﬂh@'fr%h?fr@konawmgsgmhakafﬂadcﬁsﬂm giyekylddrvatifes:m to the

skin, epicutaneously as a solution, suspension,
emul si on,

- 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-phenyl-N-quinolin-6-yl-
“acetamide (2)
pheny! {2-[1-(4-chlorobenzyl)-1H-indol-3-yl}-2-oxoacetyl}quinolin-6-ylcarbamate (3)
- (1R,28,5R)-2-isopropyl-5-methylcyclohexyl {2-1-(4-chlorobenzyl)-1H-indol-3-yl}-
2-oxoacetylf}quinolin-6-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 salts of

physiologically tolerable acids.




~foam ointnent, paste or patch; via the oral and
buccal nucosa, buccally, lingually or sublingually as
a tablet, pastille, coated tablets, Jinctus or gargl e;
via the gastric and intestinal nucosa, enterally as a
The firdleintibn additioneily abhfplnses pagragses feolhetpreparadion e tise oompounds
' or enul si on rectal nucosa, rectally as a
of thg@f;%g{rpdﬁpcowjé@g ?@dﬂg‘%ﬂ Or  ointnent; via the
' nasal rnucosa, nasally as drops, oi ntments or spray;
via the bronchial and al veol ar epithelium
The mohmoands! §f) accdrdingnteatie inventisn asanaee eyothesized as in scheme 1 .
i nhal ant; via the conjunctiva, conjunctivally as
beo@yedrops eye ointnent, eye tablets, |anellae or eye
| otion; via the nucosae of the genital organs,
intravaginally as vagi nal suppositories, ointnents
and flush, intrauterinely as uterine pessaries; via
the efferent ureters, dptfaurethrally as a flush, H
oi ntment or nedi cated into an artery,
intraarterially as ambamgéclﬁﬂn into a vein, 0
i ntraveReusS\y as an. iapjoicsohmnt or i nf usi-on
7R $ as an |HTECTT0n—UT*|nfu5|on 1 ptR &
ski n, t matut aneoug) gc@E)aN i nj ection R nphant ;
under the skin, SUbGUHEMNHE bys@s an inje
i mplant; into t he nmusagratic solverttr amuscul arly as an\
injection or inplant; into the abdom nal cavity,
intraperitoneally as an injection or infusion. The
compounds of the general structure | according to the
i nvention can be retarded in their pharnmaceutica
action with respect to practical therapeutic
requirenents by means of suitable neasures. This aim
can be ac +n a chen1ca| and/ or phar maceut Réal
: o% t he achtseerent of a prol ongs i on NTHET
e~jhe use of inplants, |iposonmes, sustaifed '

| : or m®, nanoparijz e, suspensi ons and
_"prodrugy” of the corcumm.(@_a.c&ordl ng to tfe
R i the for mat apoticfolvedior | y  soRy

*N—HET

i or the use of crystal suspension
conpound oaccording to the invention can be enphoyed
‘as an individual substance or in conbination w¥h
further cytotoxic substances, such as, for expnple,

Scheme 1

According to this general procedure for stages 1 and 2, on which synthesis scheme 1
' is based, the following compounds were synthe.si‘zed 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 'H-NMR spectroscopy and/or mass spectrometry.

The chemicals and solvents employed were obtained commercially from the
conventional suppliers (Acros, Avocado, Aldrich, Fluka, Lancaster, Maybridge,

Merck, Sigma, TCI etc.) or synthesized.




cisplatin, carboplatin, doxorubicin, ifosfamde,:

cycl ophospham de, 5-FU, nethotrexate and in
particular in conbination wi{f inhibitors of signal
transduction, such as, for exanple, Herceptin, Qivec
or lressa. Parti cul ar preference is given to

 The{ RUeHEN S 9% Bs.fi8 éﬂeﬁﬁ@?héréa%@@mh 438 . o b, SHamples
be"%ﬁ'ﬁﬁ%%’? Bég%hln‘?ifébbﬁl'é?éig) 1|+ i ndol - 3-yl ]-2-oxoacetyl }-N

benzam
N-{2-[1-(4- chlorobenzyl) 1 . .
The:éégg dgv%rﬁlon%&éﬁ%o% 15 phenysyrﬁhglsji'zgg ILD 'pﬁérykh'e following

Gen{e?al[ dniidrer obenzyl ) - 1H-i ndol - 3-yI ] - 2- oxoacet yl } qui n
ol 1 8 yl car bamat e (3) (1
R, 28 5R) - 2-i sopropyl - 5- net hyl cycl ohexyl

2- 4-chl or obenzyl 1 H i ndol - 3-yl
Gef‘%@li’g{%ﬁ%"ﬂ 19%ui nol ?/n) 6-yl car bamat ey(]4)
N-{2-[1- (4 chl or obenzyl ) -1

Hi ndol - 3-yl ] - 2- oxoacetyl } t hyl - N-qui nol i n- 6-yl -
To amigereelil 2ommal @ spgwmrhw@réd%tﬁﬂ%uﬁueraiaﬂ %Pﬁﬂﬁ@éhtn 50 ml of

dm%ﬁy@qrﬁq%ﬂ%@aﬁ{ Jrl-fl'-gl Eélsagqa?d 31 dgﬁ}n@;o? %][rél 4gc\t./hé%rcbenzyl) 1H-indol-

- 3-ylpEdikbiNaaindin@®yacesatde wittersading. After P8 marc&ftstmﬂng at room
of the conmpounds of the structure |I according to
temperaliei dnd Mme! @éﬁbémaesqoppd@sce%%w@ e added and the ice

n S
coolg[ba%n?%rﬂﬁyén% Aﬁ@r %ﬂ ﬂfes r%%églg?ll %6“8]’8 @2%:1?0 ec(l %;’}%e :\)’Asater and
extrétiéd thite times W|th 100 ml of ethyl acetate each time. The combined organic
phases are dried over sodium sulfate and concentrated to dryness. The crude

product thus obtained is subsequently purified by recrystallization or by column
chromatography.

Example 1:

N-{2-[1-(4-Chiorobenzyl)-1H-indol-3-yl]-2-oxoacetyl}-N-quinolin-6-ylbenzamide
(1)




aprotic solvent Schenme | According to this genera
procedure for stages 1 and 2, on which synthesis
schemre | is based, the foll Jan conmpounds wer e

synt hesi zed which follow fromthe |ist below wth

of the respective chem cal nane. The
characterization of the conpounds
invention was carried out by neans of

y. The chem cal s and sol vents enpl oyed
sdcomercially fromthe conventional
ieds (Acros, Avocado, Aldrich, Fluka, Lancaster,
Maybyi dge, Merck, Sigma, TCl etc.) or synthesized. 13
nvention will now be illustrated in nore detail
he aid of the exanples below, w thout being
I mMted thereto. The present invention's conpounds 1-5
wer e j)synt hesi zed as per the followi ng General
cription: Ceneral Prescription To a m xture of 1.2
of sodium hydride (60% m neral oil suspension) in
of dimethyl formam de or THE are added 1.2 mmol
Cl” of 2-[1-(4-chlorobenzyl)-1Hi ndol -
3-yl]-2-o0xo0-Nquinolin-6-ylacetam de with ice cooling.
After 15 mn of stirring at room tenperature, 1.3
orrespondi ng acyl chloride are added and
Me’?@”@g écoo |ng' is renoved. After 3 h, the reaction
solution is poured onto ice-water and extract ed t hree
' et hyl acetate each t

times with 100 nl of
"H-NURDME Qoflglant 8- gﬂpﬁfée(m 2, 8k agarfs §édﬂu?ﬁ')al§ 08809 (m,
t t
21BN 85 B R PR A Lo T S8 Ay 71

7.4®(mPIHY, . 2797 .36 {rm o}, BB G(E) 2H) ppm.

Example 2
N-{2-[1-(4-Chlorobenzyl)-1 H-indoI-3-yl]-2-oxoacetyl}-2-phenyI-N-quinolin-s-yl-
acetamide (2)

0 {
o N
o
N
N

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

Example 3:
Pheny! {2-[1-(4-chlorobenzyl)-1H-indol-3-yl]-2-oxoacetyl}quinolin-6-ylca rbamate

()




Exan'ple 1 N-{ 2- [1 (4-Cnl orobenzyl) 1

H i ndol - 3-yl ] - 2- oxoacet yl } - N-qU| noli n-6-yl benzam de

(1) 14 Melting point: 213 C. 4+ NWVR (DVMSO d5) S =

8.94-8.95 (m 2H), 8.70 (s, , 8.35 (d, 1H),

8.08-3089 (m 2H), 8.03 (d, 1 H, 7.85 (dd, 1 H),

' ( H, 7.62 (d, 1 H, 7.55-7.58 (m 1 H), 7.41-
v 3H), 7.27-7.36 (m 6H), 5.60 (s, 2H) ppm

Exanpl e 2: {’2- 1- (4- Chl orobenzyl ) -1

[ 2Noxoacetyl }- 2- phenyl - N- qui nol i n-6-yl -

acet am M5:. me = 558.0 (MtH ) Exanpl e 3: Phenyl

{2-9- (/4- cht©r obenzyl ) - 1H i ndol - 3-yl ] - 2- oxoacet yl } qui n

olin{6-Vyhcarbamate (3) 15 A MS: W = 560.0 (MrH+)

le 4. (1R, 2S,5R)-2-1sopropyl -5-net hyl cycl ohexyl

-(4-chl orobenzyl)-1Hi ndol - 3-yl ] -

-oxpacetyl }qui nolin-6-yl carbamate (4) cl Ms: me =

6220 (MrH ) Exanple 5: N-{2-[1-(4-Chlorobenzyl)-1

dol - 3-yl ] - 2- oxoacetyl } - 4- net hyl - N- qui nol i n-6-yl -

WN

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

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

- Cl
MS: m/e = 622.0 (M+H")

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

benzenesulfonamide (5)




benzenesul fonam de (5) 16 M5 W = 594 (M+tH ) ca

Bi ol ogi cal data: Exanple 6: -inhibition of selected
tunor cell lines: Substance 4~ was investigated for its
antiproliferative action in a proliferation test

usi ng established tunor cell (D.A Scuderio et al.
Capeer Res. 1988, 48, 4827-4833). The test used

de i nes the cellular dehydrogenase activity and
peritsca _determination of the cell vitality and,
I ndigesCt | }=the cell count. The cell lines used
p, ceffvi cal carcinoma cell |ine KB/ HelLa

17), e ovarial adeno carcinoma cell line

-3 (ATCC HTB77), the human gliobl astoma cell line

8 (NCI 503138) and the pul nonary carci noma cel |
NCl - H460 (NCI 503473). ConpoundKB/ HeLa NCI - H460

[pg/ M ]1C50[ pg/ m]1C50[ pgl m]1C50[ pgl m ]
A 700. 2220. 2610. 139 Table 1: Proliferation
Hi bition of the present invention's substances in

CY XTT cytotoxicity test on human tunor cell lines

Ms: RIRPES4 (+HF)

| 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 celi count. The cell lines used
are the human cervical carcinoma cell line KB/HeLa (ATCC CCL17), the ovarial
adeno carcinoma cell line SKOV-3 (ATCC HTB77), the human glioblastoma cell line
SF-268 (NCI 503138) and the pulmonary carcinoma cell line NCI-H460
(NC! 503473).

Compound |KB/HelLa NCI-H460 SF-268 SK-OV-3
IC50[ug/ml] |IC50[ug/ml] |IC50[ug/ml] 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:




- ‘Antiproliferative action on MDR tunor cell |ines:
Substance | was further characterized by testing with
regard to multidrug-resistant; cell lines as conpared
W th the nonresistant wild-type cell dines. The cell

| i nastipretifeeativar actioneormMDR ¢urneft tell fires: L1210, the acute
myel oid | eukema cell 1line LT12 and the resistant
lines L1210/ mdr and LT12/ndr. Further test systens

t i cgl edtiewi idrua-resistant
suotBte, Fiis) ARPR ShERCRTHRGRY JraliBryth dogri tg muliprug-resistan
cell lides abgomphied with dw soamesiska@8vitdetypeldefidinegabl e 2

sunmari ses the results: Com LT12 LT12ndr L1210
L1210VCR P388 P388ADR

e BRI 84 411U ABL SR i S50 atatld ot oo
line Ca2 @nd:thé mésisianblinesk 1 200/mofr anddsT Bimdr.(Ayriten tegtBystems used

are Foommgnadistbes i Soetonsibantitgne-plueed WTEhod Aeopigsm) and
the'%@ﬁﬁﬁ%jn}ﬂ%ﬁaﬁqﬁggﬁﬁi@_yoxyl am de as in the general

Table 2 summarises the results:

Com- [LT12 LT12mdr L1210 L1210VCR |P388 P388ADR

pound |IC50[pg/ml] {1C50[ug/ml] |ICS50[pg/mi] |IC50[pug/mI] |1C50{ug/mi] ICSO[ngmI]
1 0.226 0.277 0.255 0.577 0.219 0.252
Table 2: . Inhibitory effect of substance (1) in XTT proliferation test on human

tumor cell lines.




R4 X1 in which RL, R3-R6: -are hydrogen,

WO 2008 jgout ed or substituted al kyl, -unsubpgtiePedos/007573
or substituted cycl oal kyl, nsubstituted or
substituted aryl, -unsubsti uted or substituted

Patéefclaimsy! , - unsubst ituted or substituted al kylaryl,

: -unsubstituted or substituted al kyl het eroaryl,

-am no, nonoal kyl am no, dial kyl am no, - hal ogen,
P

1. An"N 'fé,élr)%@p{é% |h8§|&F‘$ dli})bxg,ﬂa‘??ﬁé d&"ipgrdé baﬂéfa“ @omm
stralght chaln or branched cyanoalkyl
-al kyl carbonyl, -carboxyl, alkoxycarbonyl,
car boxyal kyl or al koxycar bonyl al kyl, -al koxy,
-aryl al koxyy preferably benzyl oxy,
-alkoxycarbdn¥Lamﬂho, al koxycar bonyl am noal kyl , R2:
-is unsubstl uted or substituted al kyl,

in which

R1, R3-R6:

-are hydrogen,

-unsubstituted or substituted alkyi,

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

-cyano, straight-chain or branched cyanoalkyl,

~alkylcarbonyl,

-carboxyl, alkoxycarbonyl, carboxyalkyl or alkoxycarbonylalkyl,
-alkoxy,

-arylalkoxy, preferably benzyloxy,

-alkoxycarbonylamino, alkoxycarbonylaminoalkyl,




R2:

R7:

-unsubstituted or .substituted al kyl heteroaryl, R7: -is.
a sul fone of the fornula -S02- X1, where X1 is N(al k) 2,
hydr oxyl,  unsubsti tuted or.ﬁybstltuted al kyl ,
unsubstltuted or substituted™ cycl oal kyl,

unsubstituted or substituted aryl, unsubstltuted or -
substituted heteroaryl, unsubstituted or substituted
al kyl cyciounsipstituied opsubstifuied alkyl, substituted

al ko1 ar yinouigied dHERhed 6ERRY oos o

al kyl het-ansatsstituted &rQubiiuterhakglhdfroarpinsubst i t ut ed
or substituted aryl, unsubstituted or substituted

het er oaryl , unsubstituted or substituted al kyl aryl and
unsubstituted or substituted al kyl het eroaryl,
-C(O O X3, where X3 is unsubstituted or substituted
cycl oal kyl , unsubstituted or substituted
heterocyclyl unsubstituted or_sulstituted

Unsubst18 @ sufaRe o fas e 11%@37)61ar‘§hefeuﬁ§ b Nialkle.clydroxyl,

or subs | eyl | apfisu
subst i t%'i'gl%%ﬁﬂ‘ﬁ h?t\‘ e%@lﬁgﬁ@@ ak ul?rz%%tsptﬁéj? o (?r substituted
subst i tayokmaliey], kmsmsamm pt subSit@sDaRG unsbiestitusd amatbstituted

X5 i ndependent| th
insubs TN oSt s peRprsd alRimEaki. dinssibstituted or
subst i t3(jRbnaye! Qw(&th)élteroafawbsahéuﬂsﬁﬂtt@a éHbsﬁjustntUtsé alkylaryl,

het erocyclyl, unsubstituted or substituted aryl,
unsubst insubstituted subghstituted alkywhetenzmryll |
unsubstituted or substituted al kyl cycl oal kyl
unsubstituted or substituted al kyl heterocyclyl,

“unsubstig(oyoQ, Yhete bt l'stuﬁsﬁﬂsﬁthl@d & dibstitined BHfl] tnddBtituted or

or substituted al kyl het er oar or X4 and X5 toget her

are cycubstied oheldrenchorskpliyied 2o SibsityeacaddEy and

for ¢ Sle ,%ru%gﬂ{g%q 8Fs s gH%t%H%ﬁ@!ﬁétE‘Fo%ryl,

-C(O)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 alkylheterocyclyt, 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 alkylcycloalkyl, unsubstituted or substituted
alkylheterocyclyl, unsubstituted or substituted alkylaryl, unsubstituted or
substituted alkytheteroaryl,

-or X4 and X5 together are cycloalkyl or cycloheteroalkyl,




general fornmula | as clained in clains 1-5,
characterized by reaction according to the follow ng
schene: 1) base, R2-Hal aprgjic solvent 2) (COCl)2
3) HET-NH2, base aprotic solvent "R7", base aprotic

8. Agwbuesd folHthQpBepaﬁatimdbi:bifmlblstium tcodyl-i3zgloxylamidsts, ofdke
acti.ve stliuent

gengfa Bt L2 diatmasiiy claifg) {8 iardriseed by esgisnacqording to the

fou&,ﬁ,q@gb@e,heas clainmed in clainms 1-5, if appropriate
together with custonary pharmaceutically tolerable

exci pients, additives and vehicles. 10. A process for

the treatnment of benign and malignant tunors in a

mammal , including a human being, characterized in

that it conprises adm nistering at | east one ‘N—HET
N-substituted indol yI 3 gl ﬁ%ﬁ}ﬁ/l am de of the gener@l
formula | as clainedl) ali_5 to the mammal

dosRe Rg effi caapr@ug SchVeﬁtgnDr treat nent ,

N 2) (COCH2 R
3) HET-NH2, base
aprotic solvent \
R2
HET T\(—HET
o N o N
O "R7", base 0
R ‘ N . - R N
aprotic solvent

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 claims 1-5,
if appropriate together with customary pharmaceutically tolerable excipients,
additives and vehicles.

10. A process for the treatment of benign and malignant tumors in a mammal,
including a human being, characterized in that it comprises administering at least one
N-substituted indolyl-3-glyoxylamide of the general formula | as claimed in clalms 1-5

" {o the mammal in a dose which is efficacious for tumor treatment.




