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WO 2004/ 108702 PCT/ EP2004/ 005593 - 1 Indele
derivatives w th apoptosis-inducing effect The present
i nventi on relates to novel indole derivatives which
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and whi ch are enpl oyed as drugs for treating tunor

- di seases, cE)artl cul ar when drug resistance exists

agai ns?nclﬁlf%r ertvatl vehpovkhl aportostenalwang efifect

I's metastasizing. 10 The treatnent of cancer di seases

is of great inportance in nedicine. There is a _
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cancer therapy.

The effects of tumor inhibitors are due to a very wide
variety of mechanisms, only some of which are known. It
is not unusual for known tumor 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 «cell into programed cell death

(apoptosis).

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

achieve a synergistic therapeutic effect.



targets, the clinically relevant cytostatic agents are
frequently adm nistered in conbination in order to
achi eve a synergistic therapeutic effect. Indole
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20 WO 02/08225 Al describes 2-{1lH-indol~-3-yl)-2-oxo0-
acetamide derivatives which have an antineoplastic
effect in relation to solid tumors. However, there is
no mention of specific implementation examples
containing quinoline, pyridopyrazine or indazolyl
25 radicals.

Patent specification WO 00/67802 describes indole-3-
glyoxylamides which are substituted by relatively long-
chain fatty acids as being potential antineoplastic
30 agents. However, there is no mention of specific
implementation examples containing quinoline,
pyridopyrazine or indazolyl radicals. ©Nor are any
biological data given with regard to such
implementation examples.
35
The publication by W.-T. Li et al. (J. Med. Chem. 2003,
4o, 1706 £ff.) describes N-heterocyclic indolyl~-
glyoxylamides as being orally active compounds which

possess antineoplastic activity. However, no



The publication by W-T. Li et al. (J. Med. Chem
- 2003, .46, 1706 ff.) descri bes N-heterocyclic indolyl-
gl yoxyl am des as being orally active conmpounds which
possess anti neopl astic activip¥. However, no ---
------- --- - - 3 information s provided as regards
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th@mﬁl@ge as drugs for antlneoplastlc treatnment. Their
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ef f ect
20 ~ .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 i1s no mention of specific implementation examples
containing pyridopyrazine or indazolyl radicals.

25 _

. The Applicant’s WO 02/10152 A2 already describes a

second class of indcle derivatives for treating tumors.
In this document, the active compound WN-(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 either bind to the
microtubules (paclitaxel and vincristine) or inhibit
35 topoisomerase I1 (doxorubicin, etoposide and
mitoxantrone) are at present being successfully
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,



on a variety of tunor cell lines. Cinically tested
conpounds which either bind to the mcrotubules
(paclitaxel and vincristine) or inhibit 3.5

t opoi sonerase |1 (doxorubicin, etoposide and

m toxantrone) are at present 5%|ng successful ly
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one or nore 25 heteroatons selected fromthe group N

0 &Ed S and whi.ch is directly linked to the am de

ni tPdGerPPIfth the HTHRY PR grtdanior berkgvesi pf the
ungehstriafluttedmart asubstituted 5-, 6-, 7-quinolyl,
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R7.
X N-R
R6
R5 Y
N—r2
R4 N
rR3 RI

formula I

20 in which

R: is a saturated, unsaturated or aromatic,
substituted or unsubstituted {Cy—Cyy) —
heterocycle which contains one or more

25 heteroatoms selected from the group N, O and S
' and which 1is directly linked to the amide

nitrogen, with the heterocycle preferably being

(1) unsubstituted or substituted 5-, 6-,
T-quinolyl,

30 : {ii) unsubstituted or substituted 2-, 3-, 6-,
' ' 1- and 8-pyridopyrazinyl,




30 (ii) unsubstituted or substituted 2-, 3-, 6-, 7-

-and 8-pyridopyrazinyl, (iii) unsubstituted or

substituted 3-, 4-, 5-, 6- and 7-indazolyl, (iv)
unsubstituted or substituted 2-, 3-, 4-, 5- and
6-pyridyl, 5 (v) unsubstituted®of substituted 3-, 4-

and 5-isoxazol yl, i nsubstituted or substjtuted
M L B s dn SR of VeSO nRte T ey BF. 5,
substituted al kyl -@t ynd R2inda{a)yhydrogen, (ii)

unsubst i tut e or - syhstituted (€1 00 oo al kyle 15, F3- B8,

are (i) hydrogen (11) unsSu ut'ed” or~ su

(8]
1

"~ (C1-CB)- alkyl, 200tidnd armupsiviuted or substituted

5

(C3-C7) - cyg) oal ks | 3 I n (cGLaGA)a - _
-alkylaninoy %i (Cﬂ:ﬁ%ﬁéﬁgﬁiy an?ﬁog%%%$feﬁiﬁggé%f 2% and
(vi) (Cl-C4)-al kyl>WieH3% Bubst i tuted by one 30 35

or nore fluprine airy@siraiesabby sibistlhivateaetiyl 4- and
group, (vii) cyang? straight-chain or branched cyano-
(Cl-08) -alkyl, (ViTi5°HERZ®)Y al kyl carbonyl, (ix)

car boxyl, (Cl-C4)-al koxycarbonyl, carboxy- (Cl-C6)

10'aH%¥J or (fg"d%guﬁstituted or substituted alkyl-aryl,
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R2: is (i) hydrogen,
(ii) unsubstituted or substituted (C1-Cg)-
alkyl,
R3-R6&6: are
(i) hydrogen
{(ii) unsubstituted or substituted {C1-Cg) ~
alkyl,
(iii) wunsubstituted or substituted {C3-Cq) -
cycloalkyl,
(iwv) amino, mono- (C1-C4) ~alkylamino, di-

(C;-C4) —alkylamino,

{v) halogen,

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

(vii) cyano, straight-chain or branched cyano-
(C:-Cg)~-alkyl,

(viii) (C;-Cg)-alkylcarbonyl,

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

(%) hydroxyl,

{xi) -(Ci~-Cq) —alkoxy,

(xii) aryl-(Ci~C4)-alkoxy, preferably benzyl-
OXY,

(xiii} (C3-Cg)-alkoxycarbonylamino, (C1—-Cg) -

alkoxycarbonylamino- (C;-Cg) —alkyl,



alkoxycarbonyl (C1- Ce) -aIkyI (x)'hydroxyl (xi) -

(C1-06) -al koxy, -(xii) aryl- (Cl C4) - al koxy, preferably
benzyl - oxy, (xiii) (Cl-C6) -alkoxycarbonyl am no,

(Cl-C8) - al koxycarbonyl am no-,.(C1-C8) -alkyl, R7: is
(Cl- Co) - al kyl car bonyl prefera%ly acetyl or

prapjonyl, (L£1-C6)- alkoxycarbonyl preferably nmethoxy-
. carbonyl , ethoxycarbonyl or propoxycarbonyl and X,

Y- are oxyg@h 65) sl kykcangonnk, t autmfensbdnd  acetyl  or

stereoi so Spiidishudi ng the diastereoners and
enantioners, thereof, and also the physiolo |caIIy
tol erated s&irset etkdryCaWRrnRlis. &Fahe@kdt t ut Bgthoxy-

50r substit Wbyl 3-etHbxycak® gloroﬁ&ﬂﬁ%ca&ml,
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and R1-R6  have t he abovementi one

meani ng, R/ nust
tan

n this case, be an acetyl radical or a
tert butyl oxycarbonyl group. The invention furthernore

rel.at to |ndoI rivatj 2.0 of the fornmula I in
%h%s rrngg%l %l\gﬁﬁf is, directly linked to
the am de nltrogen (|) substituted 6- quinonI

1ounsybst i tut 84 o Su%%ﬁ!tu%%@réong%% “@ﬁ&@uding the

2-nmethyl - 6-quinolyl 1s excluded and ere
é{ﬂa\ced:,ereﬁcgrﬁrqq 8BA #ARFNpomers, thereof and also the

physiologically tclerated salts thereof.

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

radical or a tert-butyloxycarbonyl group.

The invention furthermore relates to indole derivatives

of the formula I in which

R?
\N-"R
X
: R6
R5 Y
\‘ R2
R4
formula I
R: is, directly linked to the amide nitrogen,
(i) substituted 6é-quinclyl, unsubstituted or

substituted 7-quinolyl, where 2-methyl-
6-guinolyl is excluded and where, when X
lis a sulfur atom, R can also be

unsubstituted 6é-quinclyl.



unsubst i t ut ed 6-qUinonI. - 7 - Rl: R2: 10R3-R6: 15 20

25 30 35and R7:- X, Y: (iii) unsubstituted or
substituted 3-, 4-, 5-, * 6- and 7-indazolyl, (ii)

whi ch is substitut®d &

unsubstituted or substituted_2-, 3-, '7- and
8- pyridopyrazinyl, is unsubstituted or substituted

al'kyl -aryl, ,js, hy iv)_h e X |
onsubeti Lut Y Cupgans el fuk eyl AR OO LX) oo 151 6-
unsubstituted or sibs2nhdudeelyX CB@Wazioyel oal kyl,

1) am nps - Ol ) o . )
Okl ani o DT Pund s Chluedl (ot 8fles fhredl sl A- 5,
%%&PQﬁZQﬁﬂla'fluorine at ons,

spreferably trifluoromethyl group, (xx) cyano,
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strajght-chai n or branched. cyanag- (Cl-Cr - al kyl ,
(XX _9(_01-663!-%1?%%%%}%‘61}1%,‘3% m@%é%%%ﬁzﬁl,kylyarylr
(Cl- 4) - al koxycarbonyl, car - _

R2: "~ is hydrogen
R3-R6: are
| (xiv) hydrogen
(=) unsubstituted or substituted (C;-Cg)-
alkyl,
(xvi) unsubstituted or substituted (C3~Cq) -
~° cycloalkyl,
(xvii) amino, mono- (C1~Cy4) —alkylamino, di-

"({C1=Cy)~alkylamino,
. (xviii) halogen,

(xix) (C1-C4)-alkyl which 1is substituted by
one or more fluorine atoms, preferably
trifluoromethyl group, _

(xx) cyano, straight-chain or branched
cyano-(C,-Cg) —alkyl,

(xx1) (C1-Cs) ~alkylcarbonyl,

(xxii) carboxyl, (C;-C4)-alkoxycarbonyl, car-
boxy~ (C1-Cg) —alkyl or {C1-Cg)—alkoxy-
carbonyl-({(C;-C¢)-alkyl,

(xxiii) =-(C;1-Ce}-alkoxy,

(xxiv) aryl-{C;-C4)-alkoxy, preferably benzyl-
OXY,

{xxV) (C1-Cs) ~alkoxycarbonylamino, {C:1-Cg) -

alkoxycarbonylamino- (C;-Cg) —alkyl,
and

R7: hydrogen

X, Y: are oxygen or sulfur,



(xxiii) (xxiv) boxy- (Cl-C6) -alkyl or (Cl-C6) :

- al koxy carbonyl- (Cl1-C6) -al kyl, - (Cl1-C6) -alkoxy,
aryl- (Cl-C4) T-al koxy, preferably benzyl (xxv) -

hydrogen oxy, (Cl-C6) -al koxygagbonyl am no, (Cl-C6)

al koxycar bonyl am no- (Cl--C6) =alkyl, are oxlygen or .

sul , t r d stereoi.soners, includi t he
_di._aél?éereo{n%tgs&{a%}%n}n | o'rré?'r;tge,r t lzsrogﬁ {g’andlacsél%tgﬁg. the
phyd} &% ot eamne s t @ingr agceanshdpmers hertdefredd , Thengr eslert  the

| VoS4 0 b$i @a f Uy ther o deved apmant qf tdiee i nvention
V\hi%?i S deg::t:ri ble% In % 02/ 10152. Ite was observed

that the indole derivatives which were obtained by
5reﬂﬂ§§iPgebhgtzimﬁhgﬂidﬁcﬂ%n@|ngﬂh@gpdéMéﬂbpméﬁ} of the
unsubstitute . substituted . 2-, 3-, 6- - an
8- pjg}?‘f%tpjy?réziw%‘)ﬂC%orl%nﬁ?ﬁ’%ﬁ?ﬁ’@edl%r %bé?(?ggéa'&%t was
4- ofser®ed antlthdti ndamol yinexhé bi Hea ist4parie@r which were
ant i lifergtive effect on_a variety,of tunor. cell
I neéés?{.aollﬂgg(ff egve}aseli‘e e tor g%gbsér\r,n %héﬂ'atés tqﬁéno‘iy 1 group
corpdundgnsabesidithgdt o1 heubsivenuted éxert3a, péwer fit and
- 100Ytatoi CioffeLinyhi 6 Al % OUS L AcYer 8 yreq 3,
- ovarj e% ofoﬁ%i ffer}%!]nt mechani snms. One ngqhanLllsm gcfu tTe _
corfiounds™racc®r di At o tHedaRrRits onexWhPeR it superior
dennitsitged et d e t20rd he fifgvent 9N .a | $aR3S8Y OB tumor cell
inhibiting tubulin polynerization and on inhibiting
t opoi'tOherase 1. This leads to the arrest of
tunorigenic cells in the &M -

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 demonstrated in
20 . the invention, is based on inhibiting tubulin
polymerization and on inhibiting topoisomerase II. This
leads to the arrest of tumorigenic cells in the G2M
phase. In addition to this, the compounds according to

the invention induce apoptosis.

25
It was furthermeore observed that the compounds
according to the invention have a superior solubility
in water and consequently also a superior oral
bicavailability.

30

In addition, it was demonstrated that introducing 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

'35 tolerated.

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

antineoplastic medication which is lower, longer



phase. In addition to this,. the conpounds according

to the invention induce apoptosis. 25 It was

furthernore observed that the compounds <according to

the invention have a superior golubility in water and
consequently al so a superior oral bioavailability. 30

In Ltion, jit e d.that introducing. a .
aceryr o ad anft BRRPRE RRTRLARLE chall el R dEhatvRY veing
cornpeanderyeréridngd teytdrtdtentpgenthavilng sapeicotar, it

i n-yj CtdVi 0 t i [

35 P L e e el o R ch Te. dascr Bagaoeons
i n (BB PRBRET oRT SRELFH2BEER @F tife IHYREI bFPi PycE in the
5obt 84 8éNg oANt MBAOP! asit G dBdi £ALI ON WakERsLS |OYer, effect
| onger | astjng and. hetter, tolerated than can be )
achg‘é%%nﬁ‘?‘,{:hgn t WB1€8nvert | oRSPLEYEEst A3 %gehte. fpdole

pardécivatives asboudithpetposiebliaveatébncehvant hhke drug

di sadvant u vel oprment of,.resistance,.as is

known o %%%%r%ng? gng'gggéé%)dl ﬁ?lgﬁ?iﬁ%%%1a%Yi8ught to

agent spoFhébeéef sot exaeguerittat i orealtmatt i so achsevedhich are
10usiQgsiggaﬁﬂd@$ethg§g'ygtives according to the

i nvention should nmake drug usage nore efficient. In

addition to this, it ought to be possible to extend

t herd r gapiefle ri-@ dCas@>diiceit arer 19 neshsbaBbeh®yl, R2-R6

therapy. I.n a Brg&etrqufnbodlnent, Rl is .

4- cht r%%%?,' - RS N EURAAIOGerfnR RS hat etdeycpgbonyl

antoR7 akkat kyd tasbanylin orttad kaadedrdomdriiattike of the
ind$$§mggéifative of the 15 fornula |I. In another
preferred enbodi nent, R is unsubstituted 5-quinolyl,
unsubstituted 6-quinolyl or unsubstituted 7-quinolyl
andpR7 dro Gt Y br@lcRERA ObbokEnbhe, T MHOLS  Hsubstituted
derivative of the formula I

S5-quinolyl, unsubstituted 6é-guinolyl or unsubstituted

1

wl

7-quinolyl and R7 is acetyl or propionyl in the indole
.20 derivative of the formula I.

In another preferred embodiment, R is unsubstituted
5-quinolyl, unsubstituted 6-quinolyl or unsubstituted
7-quinolyl and R7 is methoxycarbonyl, ethoxycarbonyl or

25 propionoxycarbonyl in the indole derivative of the
formula T.

Some terms which are used in the description and the

patent claims are defined below.

30
In connection with  “heterocycle”, the term 1is
understood as meaning, dinsofar as not explicitly
mentioned above, pyrrole, furan, thiophene, pyrazole,
thiazole, indole, oxazole, imidazole, isothiazcle,
35 isoxazole, 1,2,3-triazole, 1l,2,4-triazole,

1l,2,4-oxadiazole, 1,3,4-oxadlazole, 1,2,5-thiadiazole,
1,3,4-thiadiazole, tetrazole, pyridine, pyrimidine,
pyridazine, pyrazine, benzofuran, indazole, carbazole,

benzoxazole, benzimidazole, benzothiazole,



I n another preferred enbodi ment, R is unsubstituted
5-qui nol yl, unsubstituted 6-quinolyl or unsubstituted
7-qui nolyl and R7 is nethoxycarbonyl, ethoxycarbonyl

or 25 propionoxycarbonyl in t i ndol e derivative of
the formula |I. Some terns whi “are used in the
?QP t he ate t_clainms, are defi ned_bhe
%A%%%ﬁg% or wi th L%e %?%cycle ?%% ?erntqglnoxallne’

undewsniﬂmﬂxﬁem@anlng, phsbéhazasenot expl i pitliopyrazine,
'@ﬂkfﬁﬁﬁl epyirfl tifg?gm ioghgn@ 1Q¥I?§a|§gr1ne,
e azol

thlazole I ndo 0Xxazo e’ fsot I azo

| soxeeldiney, Rariding gind phenaniin shole,

51, 2, 4- oxadi azol e, 1, 3, 4-oxadi azole, 1,2,5-thiadiazol e,

1,3, 4- thladhazole tetrazole yr|d|neh pyri m di ne,
pyr"i" ﬁyr“éezé}rﬁlé‘g b@ﬁzotfltﬂrsanlnvﬁaéi‘epe the bg¥bression

bertzama;nte,ent@emplamseazmaeycbeazogm@zaﬂ@j orlOunsaturated

|az nql i_ne C|n olin noxallne
quﬂﬁﬁ%ﬁ 6%3#513} qagﬁﬁﬁgi or branched.

1, 2&8 tonaecheonlwgkmt tabkylﬁ% ths, ﬁfﬂmta&sumstltuted" is
LoPUNifiEex sy i dige, ngﬁhd' ng;angd phenant htéa%g% 50f this

e neani ng [s invention, the ex
" altéyrenfemb@e%seeseé%l Be gatturezttebu@rtltms@@mmedabove,

hydft%?afé);?ﬁ&é&ﬁéx@@ t@y ab%ﬁf@cg&ht r&QaLA) O 1hhanchedh, By,
I n connection with " fim the term "substituted |s
1O:bndgpstogﬁbasNﬁePﬁ§ t WiRCYRdOALkKLng Ui ©F sO-alkvl,
i Nwardteopahgsumsof aitas patiiexpki eirkl ytodefet nefldebeveod as
the repl ace nt of .a. hydr.ogen radic wi.t h

I IP nﬁ aIQ@?lC Fﬁ%%%|83%ﬁ§ﬂ%uéﬁdoﬁmﬁka|ﬁﬂan once,
vvher-eg -pdtwmebstlr ttutezk rathesl seatket oabedufflershbodtams or
15 deaiidi 105 & N oty SHARb1L UERELIDL £nd DAl ORRE. same

. Q. tMAce or three t'i at d| ferent atons
or C atom, as in the case of -CF3 and -CH;CF;, or at

different sites, as in the case of

20 ~-CH(CH)-CH;-CH,-CHC1,. The polysubstitution «can be

effected using the same substituents or different

substituents.

The expression “alkyl—aryl” means ({C1-Cg)=alkyl-(Cg=Cia)—
25 aryl and preferably (C;-C¢}-alkyl-Cg-aryl.
In regard to T“alkyl-aryl” and +to T“cycleoalkyl”,
“substituted once or more than once” is understood,
within the meaning of this invention and insofar as not
explicitly mentioned abowve, as meaning the single cor
30 multiple, for example twofold, threefold or fourfold
replacement of one or more hydrogen atoms in the ring
system with F, Cl, Br, I, CN, NH;, NH-alkyl, OH, O-
alkyl, CFi, alkyl, ({(CsCio)—-aryl, (Ce-Cipg)—aryl-(Ci-Cq)-
alkyl and/cr heterocyclyl at one or, where appropriate,
35 different atoms (with 1t being possible for a
substituent, for its part, to be substituted, where
appropriate). In this connection, the multiple
replacement is effected using the same substituent or

using different substituents.



ét i dentical atonms, for exanple three tines at the

same C atom as in the case of -CF and -CH CF, or at
different sites, as in the case of 20 -CH (OH)

- CH2- CH2- CHC12. The pol ysubst hl’luti oncan be effected

usi ng the sane substituents or —different substituents.
Trc]gd %}1 r%%safgfq Hiyet a.trcyéfel?gg:’]s‘éu% tCGC)uteo{ c}/nce Oor more
(Cﬂ?@@) ek - @6 anydersltmcr@,gawdthmn" atlhleylmeaalyiﬂgam this

1o 5 redehQainkylang Wdrt uted apce oéx {}an r['?&?teloned

is understood, wthin the neaning oft S|ne
an@bovsef 1S ARehp® tégplsinialsy %ntﬂpéhéﬁlﬁboﬁeg as’('—‘ﬂ“DfOld

5%&@1@@@@1@ sbiRgl eoak£3@qnul kéﬁhﬁceﬁ@ﬁteX@ﬂm@ne or more

fold, threefold,or fourfol d | acenent of one or

rm dirr)?@re&geadtoﬁ%nisnl ﬁhteherjrri‘%gSY§ ehemlit ' F, C&r, Br, L,
Br nitroGN, aMﬂi’l,o,NHCIaﬂ-ky-lal}Q‘l 0-pid katabiGF3medkyl , mono-

1 r 4§85 C10) 4= ar I_- (Cl al kyl nd/o
heOtG(gI1 g%)cl ;3/]1}91 olnneo’or er(é1 r}%’éﬁ‘@ yardxyl,
di CheCertallat:tns (b\ﬂemhyl@xt)ei ngapbsx[yﬂal,e f(@r~ as) -alkoxycar-

10 subgtijhuent, cﬁ% )18 RALfoa iR a%rrihe ityted, whepg _,q1yxy1

25

30

35

appro rlate thlsc nect| mJItlpIe
r eb’b&@@rreﬁﬁ i §u§ﬁfié€t1§§du3| ﬁgcﬁhe%anﬂ@%@bs’th@@er@n%@, by

usifn@odiihber enprsebshbtyent sris1ddrodiiy 1 egar pbg-@lﬂ —aryl
"het ﬁr ocycl ubstituted once or nore than

i s Cfé’rrsto d, Cwsj RS A néakaht < oF tAFs OF‘F'rver?ﬁron where

andppm@pﬁ:aatas rrd)ifﬂa:pdexh’@i taJtyamanDﬂled itabb¥éngaspossible
t mul tipl e . tvvof ald, 5

th?ggf o?d S%b olﬁcr I}t fP(]e:pI %IE% % e }8? n%L?‘%Stltuted

hydhegen mmlmsplr-‘natwe r ilmg sglssemomtdn:tﬁ,orcl tBe, myltiple

n'EE%%a@@h@Ht 9%(g%f%ﬁ%@ @éfﬁ?rggkys Eh@ubégyﬁﬁents or

-al kyl am no am no,
hyH?é%ﬁldlféﬁréﬁtaﬁkéﬁyltﬁéﬁ§§loxy, car boxyl ,
(Cl Co6) - al koxycar 10 bonyl, (Cil-C6)

- r | am n r 1-C6 al kyl
a légégggdbot eacomgogndgc accgrdlngyto 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 1in any arbitrary
proportions. Provided this is possible, the compounds
according to the invention can be present in the form

of the tautomers.

Thus, methods which are known per se can be used, for
example, to separate the compounds according 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



which is substituted, once or nore than once, by

fluorine, preferably trifluoronethyl, (C6-C10)-aryl

and/or (C6-Cla) -aryl- (Cl--C6) -alkyl at one or,

where appropriate, different 2tgns (with it being
~possible 15 for a substituent “for its parts to be

suhgd it appr i, at hi_s conne tion

thgférm %ﬁ%lnw{%e‘%ﬁn?}% eggc a%&tlum ng E}C—Inects’ fich as

sub%”tl@léﬂ'em@lby ag*swi@ gilichbrént agubstilbsramient PP cleaving

Pr oyt ded, d he Gogpounds according to the invention of

the general fornula | possess at | east one center of

asynmetry, they can be present in the formof their

5r aClGjTHtBéy iddnichE nf of Mseff flilke cPUNg enNadi ®NBEsupNd/Qich as
qﬁ{ereongr g in the formof nixtures of these 25 Y

enamitS offérSCENd/ oPTaPBst el RONETEPORE St SCEHITSEmer sto  the
cannvsmtpreesenf ithd hgemextlr eSodnu lany Tar &ad r @rey converted
pr tio Provi;.ded t;hi 1ROSSs| h unds

acg'gﬁ'I Pﬁolfhe J%¥ﬁ%3§?9§§h Ybe pr£§5%% Sn or Snd
of itrm?qaamconengloso Jtgenigrebheds - whxcimples qux:fvmspetable
Ose.ﬁﬁﬁkd§%l%5edbageg eé@@?'Eéo&f%n§epﬂ§@%%x%9% $0Fassium

npounds according to the i1nvention o
forl'm‘ﬂré”‘ll%l AhostekaiPhe Brdrapide chrhble cemc@rmgles of

aﬂ%u&ﬂéﬁleasf&@égﬂﬁlebagﬁ%othﬂélre@ﬁaﬁ@iﬁﬁ@he'Soﬁ?éﬁhanol-

that .I. s enan or, di ast ereaners e separat|i

caf bé %ef f SJrﬁS‘éﬁr&e'of C¥ot Yjs%’b]a?%tlgg %nyethyl‘
cNanﬂqumums oanby neanisnedf Tacrysiss | | zannetfiloamn  the

15an s%%&'c‘f‘ﬁl Ig?étq:? 'cyf %8' V%glt%r #S!l:pnglfom&%tdnc l | chordlng

vé aci baSe or errvati zir hy
vvl tth‘> abheptinsegn i cret w»hechea@emt fogwstdl asanarbe elther an
Opﬁh&%b&ﬁla%&'%eﬂ@d%yﬁggraﬂn%ui%qgg%u%&tB% ¢l eaving
of f thé residue hey contain a sufficiently
acidic group, such as the carboxyl group, the

COMEFoOWs; ascosdsHJdat i€ ciently basic group, such as a
20  secondary or tertiary amine, the compounds according to

the invention of the general formula I can be converted

into salts wusing inorganic and organic acids. The
pharmaceutically acceptable salts of the compounds
according to the invention in accordance with the

25 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

. 30 acld, 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,

35 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



i nvention of the general formula | can be converted
into their physiologically tolerated salts using
i norgani c and/or organic bases. Exanples of suitable

10 inorgani c bases are sodi um hydroxi de, potassium

hydr oxi de and caIC|un1hydrOX|&é Wwhil e exanpl es of

SUIt bl.e organ bases e ethanol ne, di et hanol -

o T U BT anPhe, TEbcl GRERAGRe acoor iy to  the
d|benzyﬁfmhwl+ﬁemﬂd|amenefammeuyscae be tBhS integral or
coqggg}lg@r_ﬁg%AQfg Qﬁa%ggry of the salts of the

t

conpoun s accofr € I nvention which are forned
can be either an |ntegral or a nonintegral multiple

5of %eﬂéndéﬂeylsoosm@séufgnﬁér?ntw b§k§i§%8é§Upand in

such as a_ 20 secondary or_tertiary am ne
coﬁﬁﬁhﬁﬁ?%ﬁ%orEYﬂﬁaFﬁstﬁgf|H@%nQQﬂPQﬁHQ%mIgéﬁ@ﬁ&dlng to

forund ai hveanibe GoNVertesh bBt wsadiedisi BOri RAIGRNILS by
and Or%@. C. aC|ds pharnagg;tlcall accept abl e

salt e g§°mac€brd VEG Tt hePT nveédttfon §RIeOUs
accsmrldmmm W m tthasZSc@zam@ﬁaiors,t roeeyr ecwo ar éhree or any

10pr ea%%rl%k}cla}/ra{ o'ﬁﬁ?ﬂ%e tgf h &Qacil.']é orérc %\I%It h}{lgl’lgflgpgglsc can

25

30

35

. sul i C aci oric acid, ne Thahesultonr c
acu@mbgneolmm t@@l fcmmnpmsu acepbdhng &ci d;he oimvention

acifd, AceliG1adids ddd HieLeagetic acid, oxalic acid,

mal onic acid, malefic 30 acid, succinic aC|d tartaric
acid, pyruvic acid, malic aC|d enboni c aC|d

rramielisc achwh ﬁua’@r cBeagicdl |s@‘btsit%1nc%i Ciﬁoﬁﬁtécbl«‘ids which

aC|d glutam ¢ aci r artlc acid. The | ts which
S ar &¥For REES ng Jr%té:ielfa% thyangﬁlsor?gesor 8 SWleE" are
hydKﬂhEﬂhld@@lymdﬁﬁmms ﬁbmmphates modifications. The

sf:lél fo Sflc,sa'r:’t s&ﬂ%o&cegl % ?ym%r h%%ylﬁ}:?ﬁance can

car onat es, O en carbonat es, ace
trudfuféteers miahes lnrraltbﬁanfes,phmleiales prereithates, The

d&ﬁﬁd%%dé”ag@Eg§dln8"qgﬁaE%% ﬂﬁ@gﬁ£§5§s’ofu@ﬂbatgémeral
Iact

ates, citrates _and glutam nates. In
0 cokitd@ilén, It h&a8t oPEhi BAEFRYT. 1B Gf—fifﬁée%ItEomeorpth

th&d@ﬁﬁpounﬂﬁt&CCoﬁdlngbb@nbhe possible  for particular
modifications to be metastable.

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

physiologically 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 tolerated

inorganic or organic acids, and, where appropriate,



i nvention which are forned can be an integral or
noni ntegral multiple of one. 5 Preference is |ikew se
given to solvates and, in particular, hydrates of the
conmpounds | according to the_invention which can be
obt ai ned, for exanple, by cr}ﬁtalllzatlon froma
- solvent _or fr.om.agueous tion. I.n this e nnecti on
on %armace tﬁgglg a 5lﬁb3§? Ft (S b 8PPSE2R6FFat i/ oF
-orddethmoheC@Meslaamy colsitaecwist. h t he conpounds
according to the invention to form solvates and
hydrates. It is known that chem cal substances form
solfhgSewilBRgS 18T8r dgfrces AL ihrdiTifer eheney addsegises, in

5 0r gdar-twhiah rar & drer e RHIHr Bh ¢ S HIIEB-10on w1th tumor
nodi fi cations. The different nodifications of

poySESTTC U ARGe (Y TR TIER e RIGNT (AT active

physimpalunisopenti/es. The cepnpednds apcehdi Hgnde tdiEseases
i nventi.on_of the %gne ral .20 formyla | can be present

i n AP ApBRYRSFBREG I PoFRECTRPIR it bei ng

possi bl e for partlcular nodi fications to be

OnE%Q%ELE%% d%nghéigé)@nQQMQH?F9£a£FSnf%r$ﬁ% are'%%b ets,

therr alts are ol ogi ca
of stigarr-eoried Itaddetse a@aq@w%?%r edolntipae ff@rrm mfusmn

aso%a|tsaﬁbbhleghy5|°§Q§%8§L£Mriggerate§l§§t9§s powder
bases. The conpounds of eneral fornula can be 30

adREAPSLELdasr al YL Ch ectSdA v, PGi a 43R buéeal rhrfietation,
(e sgspeubliongyakirgimspananbenahkeytce. .

subcut aneously, intramuscularly, intradermally or

i ntravenously), topically or transdermally. 35 The

i nFart | oynpauider aorerdeéhgt €30 t bhdr ugsremeniiong @an also be

Coaﬁ%?%r%%daH11Qﬁsﬁi898 QEt&EE%QQEDOQPQF Oﬁa%*é?rtlculate,

elr saffs wt si ol“ogi ca
t olFefRPEdtivAer gani ¢ or organic aC|ds and, where
appropriate, - 14 pharmaceutically utllizable carrier

substances %nd/or , X
20 the therapeutically wvaluable properties
which have Dbeen found relate to the following

advantages:

~® 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 II;
e the compounds according to the invention arrest
dividing cells in the G2/M phase;

e the compounds according to the invention induce

apoptosis;
35 . o the compounds according to the invention are
' characterized by powerful antineoplastic

activities in wvive while also being better
tolerated:;



~diluents or auxiliary substances. These drugs are used:
~for treating tunor diseases, in 5 particular for
treatment in connection with tunor diseases involving
drug resi stance agai nst other _active conpounds and/ or
in connection with tunor di Sedses involving a
nmet ast asi,zi ng_carci noma. 10 Exanp| es of suitable
At SR | AP ORRES AR OHE, Tos s - LourREion of the
t abl et's,fooapdual €3, 0 utdcansef oktni Nfitst®NonOrmdr-resistant
anpoul e upposi i es, .pl aster wder .
prepara?ﬁgas mh?%%géhn béghsedg?gFrggkalaFPon, paclitaxel,
suspensiveasristdaes alvkooiubtimem ©r £%5oPleeidenpounds
gaccording to the invention can also be dispersed in a
m croparticulate, e.g. nanoparticulate, conposition.
20 Gnead&sdi IPraffrants apeugi¥an| Fov aormsiiads cpeseiding to
whitgle hayadiean frumghire! at e dipidihe £l | oMiditudead in  the
adégqfagﬁs: %ﬁg canpounds according to the invention
ar &0 28VCHE S EFEF by powerful antiproliferative
properties; the conpounds according to the invention
i nhi bit ,_tybuyl,i I rizatiogn; . th 0 unds
1Oaccordi%b[go%ﬁhghﬁﬁe%ﬁﬁ%Q§ aﬁﬁﬁ%ﬁﬁPd°§6%r§g§r2686P5§é
Il; thevyedweddndsbd pyardiimg 7t-o liake tiamidat i{@n arr est
dividing cells in the &/ M phase; the conpounds
according to the invention induce apoptosis; 35 the
conpounds [dcddr&breredenmy liymidntinee lase y1] -N- (1H-
char act enidaed 16y -gavenfuxarktitnagplagtahc activities

15in vivo while also being better tolerated; - 15

N-{2-[1~-(4~-chlorobenzyl)~1H-indol-3-yl]-2-
. . oxoacetyl}-N-quinolin~6é~-ylacetamide (2)
methyl {2-[1-(4-chlorobenzyl)-1H-indol-3-yl]-2-

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

25 propyl {2-[1-(4-chlorobenzyl)-1H-indol-3-yl]-2-
oxoacetyllgquinolin-6-ylcarbamate (6)
N-{2-{1-(4-chlorobenzyl})-1H-indol~-3~yl]-2~
oxoacetyl}-N~quinolin-6é-ylpropionamide (7)

30 "
ethyl {2-[1-(4~chlorobenzyl)-1H-indol-3-yl]-2-
oxoacetyllpyridin-4-ylcarbamate (8)
2-[1-(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 hydrogen. Compounds (2), (3}, (5) and (6)



- the conpounds according to.the invention of the

formula | are active in vitro on ndr-resistant. .cell

l'ines, in contrast to pacl i taxel , vincristine,
doxor ubi cin or etoposide. 3t est preference is given
"to conpounds according to general for rrul a | which

ar- Jncly ﬂedln% foIIovmn t|o

2-[12 (-1 or SBEEZYTY - | BF nd:b?k%f (0- r@r%}’rl ggt an -
[ 2,2 Bedsly e n: Groimcet arhe:le;r(olﬁ)p R7 o
2_[1 (4- chI orobenzyl ) - 1H i ndol - 3-yl]- N (1H
i ndazol - | )-2-oxoacetam de (4) 15

Tw{ﬁbqjﬁq Ghl g oberginds | Hindol0B-yl12p, (13), (14) and
50X0@Pﬁt Ydde '%&h’gb&?rlldlé" v@hi’él@cﬁ%f’én éjf cfzin‘vggbﬂga{gd For the

- (4-chl orobenzyl) --1H ind
oxd&&’é%%ﬁ%u?ﬁolqowpérwS@élr ba@ﬁ%@t{rgés efAyr (10), (14) and

- {2-{15)( 4aghl okedeMZ\Hron ch@“ﬁrﬁjﬂ' krt2- Compound (9) is

 exogsstublap no L ol por el S (o) 28060, i (10

oxaiac edgd giivend| in- GOy l0GaiOR280e (mpound (13) is covered

: oxolé’ JEB%} %gu Sgg i E) Wo%La%l%L]ap% %%npglhncils (12)

{14)- qued - ¢hdbr ébenzyhr)ere@Hblynctma 3hdjms 2in WO 99/51224
oxqglcegdd Ry rgdigydkdy] carbamate (8)
2-[1-(4-chl orobenzyl)-1Hindol -3-yl]-Nquinolin-6- 35
yl - 2-t hi oxoacet am de (11) Conpounds (1), (4) and (11)
are. commqmds 4%%@4&@1 r—a_di-qaidocilei -y Iny-dr-ogen. -

Corrpounds (2 ) é%g) ont ai n
15 an al kyl e 1 C5r1013'|o 6alya'gxfc§|x€ t he

20

25

30

gr oup R'2 Fﬂhe ﬁ—oiﬂlmmqt@mipoum}&r(@l -]~ A-kX)o-N-
(13), an n‘é)ﬂqn(JGS ladrc%tcaq(mun(q%)v\hi ch were al so
‘i nvesti
{4- chlorobenzyl) -1H-indol-3-yl]-2-0x0o-N-
qulnolln 8-ylacetamide (12)
2-[1-{(4-chlorobenzyl)-1H-indol-3-yl]-N-
isoguinolin-5-yl-2-oxoacetamide (13) _

- 2-[1-(4-chlorobenzyl)-1H-indol-3-yl]~2-0x0-N-
pyridin-4-ylacetamide (14)
2-[1-(4~fluorocbenzyl)-1H-indol-3-yl]-N-(2-
methylguinolin-8-yl}-2-oxcacetamide (15)

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

Scheme 1:



clams In

5

10

pur poses of conparison. -Conmpounds (9), (10), (14) and
(15) are known fromthe prior art. Conpound (9)is
descri bed in the Applicant's WD 02/.10152, conpound -
(10) is described in WO 03/022280, conpound (13) is
covered 10by the claims in W1G2/08225 Al, and
co unds ,(12), (14) and (15) are covered by the
TGRS Mo 00/ 51224 Al and WO 01/ 22954, |
2-[1-(4-chl orobenzyl)-1Hindol -3-yl]-N(2- .
met hyl qui-nol i n-6-yl)-2-oxoacet am de (9) '
2-[1-(4-chl orobenzyl) - 1H n&dpdp 3-yl ] - 2- oxo- N-

15. qui nol i EFB=ykaget am de NaBOdMSO .
2-[1-(4-chlQrabenzyl) - H-—i—n'dvlfs-—y-l-’}-z-O
qui nol i n- 8- acei;l am de (12) _ N _
2-[1-(4-chl or obgpzyl)-1Hi pdo ] -N R .

i soqui nolin-5-yl -2-- oxoace13) S L
202-[1 - (.4-chl arobenzyl ) - 1H Migol - 3-yl ] - 2- oxo- N- N
pyridin-4-yl acetami de (14) g _ v
2-[1-(4-fluorobenzyl)-1Hindol - 3-yl] - N-(2-

25net hyl qui nol i n-8-yl)-2-oxoacetam de (15) th _
Conpounds of the general formulae la and Ib ofl scHBHEeP

can be obtained in accordance with the followng 1.{(COCh,
Schene 1: 30 ' _ 2. H,N-Het

0 ' R 3rd step (a)
oY i
N RC(O)CI N
| HET NaH _ | HET
N o or N 0
~ (RCO),0
TEA _
b la

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

S, can be prepared in accordance with Scheme 2:

Scheme 2

3rd step (b)

0O H
' e OO L
i “HET ‘ ‘g N‘HET
N © | 0
N
Toluene
o R
: R

Ic

Compounds of the general formula Ie¢, in which Y = 8§,

can be obtained using methods known from the literature
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- 17 Schene 1 | st step NaH, DMSO 11 |11 O 2nd step

1. (COCl1)2 2. H2ZN-Het HET Ib la The conpounds of the
general formula lc, in which X = S, can be prepared

i n accordance with Schene 2: §%hene 2 H3rd step (b)

N, 1,s' / H HET S 'N Toluene“10 la Ic HET Conpounds

of e ge [ h , n .
obtgpné% 3@?%% g inomﬁﬂ'ro %thghPlté¥hqﬁreE$- 1%983’
(WL 2Bl inbexg et aI Li ebi gs Ann. Chem 10, 1983;

1649- 1711) The starting conpounds II, Il and IV can
ei t her obt ai ned comerci ally or pre ared usi.n
pr&gﬁﬂu?é§rﬁhPEhCﬁW@O¥ﬁ6ﬁh ber §é& TRRAs Ty t PRy either be

cormﬁmdﬁad I ,cdrdﬁdercﬁlréaq_l:w 315@ Vi i & | nﬁ@%ﬁ@dlﬁfﬁéedures
the indole |vat|v s _accordi e

| nUBRTbr e R (BT fPg | The. Ttarting conpdithds’ HI° 1r

and IV are valuable intermediates for preparing the

indeole derivatives according to the invention of the

formula I.

For the preparation of 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 into the disclosure of the present

application:

¢ Houben-Weyl, Volume E 7a (Part 1) pp. 290-492, pp.
571-740
¢ Houben-Weyl, Volume E 7a (Part 2) pp. 119-156, pp.
205-686, pp. 157-204
¢ The monograph “Heterocyclic Compounds”
(Elderfield), o
Volume 1, pp. 119-207, pp. 397-616
Volume 3, pp. 1-274
Volume 6, pp. 101-135, pp. 234-323
¢ The monograph “Comprehensive Organic Chemistry”
(S.D. Barton, W.D. 0llis)
Volume 4, pp. 155-204, pp. 205-232, pp. 493-
564

The skilled person is 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 1is evident from their respective chemical



10 For the preparation of the starting conpounds and
target conpounds, reference may be made, for exanple,
to the foll ow ng standard works of organic synthesis,
the content of which is hereby_intended to be 15
incorporated into the disclﬁsiﬁe"of t he present

J.gat |a% Onsgguf%ef%o%ﬁq%ﬁk%gm %{ﬁ%l\% '.E;jgth these

(P@remez)alppﬂlﬂé@:ﬂﬁﬁs ppr 253G 205- BS&ndpLB 18%- 2G4ed on

o L})H%%%%&%p*b "H%ae%ogygl o fomppunds,, Oggldgerfdcgl@mg o

1- Xre \mmﬁat:@n p‘ﬁ)GIQOEhQSBCtppl229483123Y‘111I¢é111y by means

SWQﬁgr%HBJ}.CQH@I@MS'ﬁ’ﬁrgﬁaﬁha/%e%gt feand S 1H NMR
Barton d% Vol une 4, pp pp.

205PEFEIOFFOPH0 SN @L THE S BPEICAdOSEPBYN is familiar,
on account of his specialist know edge, with the

soI ents _and. a |I|ar agen and _reactign :
Aot P SIAGRTR a5 2PHact 1O S onBRPACHPE afigre  either
rea:dﬂ:tlaome@ﬂur atanmre,rcmdald}y arferdmo bighe uscambtcmﬂm:r;e suppliers
ap at T ol co whose cl ;
10; qfﬁgkgﬁr?gnxﬂﬁk{om#?ékgg?ﬁeggg%:6nﬁf eir fggpé%§$€€ldge'
ché&ﬁr@éﬂ, Slggla,défﬁlgn@tm)ﬁs omsvatdpestresi-zed in
accordance with these general directions for steps 1,

2 and 3, as hased on _synthesis Schenes 1 and 2. The
coﬁﬁ@bﬁ@§%¥§%ﬂqﬁﬂﬁ}%(?etQﬁQMQﬁRﬁﬁl%ﬂ1W&ﬁ%a detail Wlth the

chariacter i ziesl apalywiagl kxahplegansthout being restricted
15 to them. h

Examples

Example 1 (Reaction in accordance with Scheme 1, 1st
20  step):

Preparation of 1-(4-chleorobenzyl)indole

A solution of 5.86 g (0.05 mol) of indole in 25 ml of

25 DMSO is added to a mixture of 1.32 g of sodium hydride
(0.055 mol, mineral o1l suspension) 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 meol) of 4-chlorobenzyl chloride

30 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 CH,Cl,,
after which the organic phase is dried with anhydrous

35 sodium sulfate and filtered and the filtrate 1is
evaporated in wvacuo. ' '
Yield: 11.5 g (95% of theory)



- fold aﬁwgmlemanpl es WIthOUt be| ng restrlcted 15 to

5 of their nmelting points and/or by neans of 1H NWR

spectroscopy and/ or nmass spectroscopy. The chem cal s
and sol vents enpl oyed were either obtained
commercially fromthe customar suppllers 10 (Acros,
Avocado, Aldrich, Fluka, Lancgét Maybri dge,  Merck,

Si %{aa, Pl . orosynt heS| zed. v& lsltep of

!

them Exanples Exanple | (Reaction in accordance wth
Schene 1, 1st 20 step) Preparati on of
1- (&=dm (cﬂr@@é@mb)amd@ e LA-dodetli-on véfl ~8-880ogNC-@y@s do-

51Dl (2 o1 pdeled 0 729 10cami2s YBO |5 added to a
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35

mxture of "1.32 g of sodi um hydride (0.055 nol,
m neral oil suspension) in 50 m of dinethyl

sulpf @dldﬁ:loTheaﬂ esul 2 ant (10 x1 Ltmai)s &@ai.edéla&hl@%béﬁfyl

f1 t-h t t 1o |
17 D 0 A o SIS i rAAE 0 B o0 € and
addediedr opik gegelihe sol ut i enluslbeat@ﬂ tla IB0@landf oxalyl
'O'C?%%‘_jr ;d% \?\{/a grgo ry@NLy bl | %?%u SR E4ikMQated to

Ie strrring. Ure’i's
extaeddid Sever al lnr$res aiid h the osallveht751if1 efbsequently

CHGLLo ralder o vl Chyd hg obganhigr Phgse thedr 'aecﬁ:lé/éﬂ tho the

anhydr.ous 35 sodi um sul fate _and flltered and the
fi |rter5étdéleus agbapordticd i h-Jdclo. (3G et dMak) 504 (BBEESsIum

of daieonpke 2k Eaaaal énd (ﬂ&ﬁCqupemﬁlaﬁCQédMed down
vvlth tﬁe 2nd ste

BRI oF oEREOF 3 OF T nadi-57- 11 {300T0mNe by r Pio. 2mine

5 [Cbn@orll&]rlmyrml ho 7m¥y| adetDMA dis (ibleﬁ\ soldedi aliradwilfe 2 The
%h 1%¥b|% g£g}8(41§hh2ﬁﬂbeﬁéy'Qt%#’“gvé%dfbh%ooa%1 room

of et I's a ropw se
temperature It is flnally 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, 1H), 9.09 (d, 1H), 9.04 (s, 1H), 8.32 (4, 1H), 7.6
(d, 1H), 7.40 (d, 24}, 7.35 {(m, 3H), 7.32 {(m, 2H), 5.¢64

(s, ZH) ppm

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

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



under nitrogen, to.a solution of 1.12 nml of oxalyl 10
chtoride in 50 mM of ether. The mxture is heated to
reflux for 2 hrs. and the solvent is subsequently
evaporated off. 30 m of DM re then added to the
resi due, after which 1. 93 g ( .9 m\bl) of potaSS|um

15 CBD 2GR 2 575813?‘283?5%%) “SRoh gD of
. conporeenty liamik(e rElncbfl?Dl\EF das 131@nnl\aa:m[d)edoﬂr@@a\t5e aﬂhgdrlde
T eaa%:té ogd%ét urlﬁ'ldle%%l naI Fgeje tir tQVE! ”é@l‘%:é‘é utlcc{m of

gmmuwe (redlmo
ﬁbéhlﬂlﬁgepwﬂélblU%ﬁleélflﬂt@hédrgbénmylh lH indol-3-

5su<3;ll Q.- &&-mﬁrd&q@@%%ke%'ﬁ%é Supbé@'rez@dofs[w The

chronatographed on 100 g o i1 ca gel using
n- H&Rt %twt%tﬂa%estarie@h éFdrO@HQ$QjﬂH€6f83t0%e dipr 10
m Prinud2QC &k NVR ftRYSQ 1IR6), S u%éd56u(1§o 2t m9. ¥ etnyl

8. ?fe(@@temgf*ééé i@@dﬂl 1P§ i (aavmbé%%@@@m the
SHmixt 32 (hy 2Hpkem 6dn &S,saddrgpmdExdaphel3 after which

1o{Readl | £ RS0 ARLaR M ! Mol 08 PLLA.PIER £3YinY arter 20
N{ rifutes-. Chilter abeheyvplleki ndybidlyl b2 odddosted Jofif and

qu'd}%'écﬂ 16 WRGRE &P 4R 2) - 21 0.833 g (6.82 nibl)

of DVAP, 1.38 g (13.6 mwbl) of triethylamne and 13.9

g (136 mwbl) of acetic anhydride are added, under

ni triegen, 4.@4a ¢stigir.ed)solution of 6.0 g (13.6 mvbl)

of 2-[1-(4-chlorobenzyl)-1Hindol-3 5

yl]-2-0xo-N-qui nolin-6-ylacetanmide in 60 n of DMW.

Then.pr.eadtli2o® i xture is stirred at room tenperature

for 10 mnutes and, after that, poured into 200 m of

etQI

15

E-NMR (600 MHz, DMSO-d6} & = 9.02 (d, 1H), 8.54 (s,
1H), 8.44 {(d, 1H), 8.2% (d, 1H), 8.17 (d, 1H), 8.10 (m,

20 1H), 7.88 (m, 1H), 7.65 {(m, 1H), 7.58 (m, 1lH), 7.44 (d,
2H), 7.33 (d, 2H), 7.28 {(m, 2H), 5.60 (s, 2H), 2.15 (s,
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)-1H-indol-3-yl]-2-oxo-
30 acetyllquinolin-6-ylcarbamate (3)

930.2 mg (27.3 mMol) of NaH (as a 60% strength
dispersion in mineral oil) are added, under nitrogen,
to a cooled, stirred solution of 10.0 g (22.7 mMol) of
35 2-[1-(4-chlorobenzyl)-1H-indol-3-yl]-2-oxo-N-quinolin-

| 6-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



acetate. After 300 ml of water have been added, the
m xture is shaken in a separating funnel after which
10 the two phase separate. Precipitation begins after
20 mnutes. The pale yellow %rystal s are filtered off
and dried in vacua at 60C. 7Yi & a 4. 04 g (61.59% 15

THET%. 83900, hgEY i eastd. o 1ETRBTEE IR A)0n 57 C
(d,reddt i 10 g mmond@obdy, By88thim 1Haye¥. 65nfomafldlyraphy
7.5 28

(e bR dn-Bpplablifhl gt o w577 Hh Yy . he

(I\/Hﬁeaact(itCHeomixmscle 94y BIEchiph e 4W4Reac¢m@nth1¢n resulting

sac eQ:l S&J?E’h( @thﬂ{ §g@§§?e 1) ‘et Byhanic
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(2- 1 (4 chlorobenz -1Hi ndol -3
ac@hAsguit-fol FaisRd yWéahba@mtSQt@g)at@go Qo]qlgtJ(g‘y of sodium

VN1 i NaHahas @ fQY6 Shkengtinydisper ﬂg@@él' n mrapb_alatlng
oi I%ﬁare added,. under ogen, to a cool sti r{1

sol ot 5t FPITRT (22’1’7-"tl Aol P ofrige Progu‘:t is

2- [phr(léEﬁd otgberzyiijinl Hehrdokt3gryubhy2- coxehd‘s\pqaneﬂhmtone
n .50 of dry he.so '

stl r r g%k 82&9 %i It5°a gﬂlvleow pr eTcl?lglft z%;g %gep%#%%ﬁgtgéfaphy

anc‘éhcaf& ethahat3 éti'LHed:CfrmaJa‘la‘ ustheht15maunittdes, which

Af tcearn Watperoril Gk & PRS0l SBLAY! 3 Chi oF 0£8é£@1t1§ for

are added dropwi_se at a tenperature bel ow +5
The Tedeth G S IOTBHAISed By ENE DRpdon Crystais.

chromat ography (eluent: n-heptane/ethyl acetate 1/1
RF = 1), The Qtlon m xture is poured into water
and“teﬁéil esdl 9 n(&%gaj m’xture is extracted with ethyl
acetate; the organic phase is washed with a saturated

SOlfitl on 10fg SpQi um

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

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

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

Preparing 2-[1l-(4-chlorobenzyl)-1H-indol-3-y1l]-N-
quinolin-6-yl-2-thioxocacetamide (11)

3.68 g {9.1 mMol) of 2,4-bis (4-methoxyphenyl)-1,3-
dithia-2, 4-diphosphetane-2,4-disulfide are added, under
nitrogen, to a suspension of 4.00 g (9.1 mMol) of 2-[1-
(4-chlorcbenzyl)-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



chloride and dried over anhydrous MgSO4. Evaporating

of f the solvent yields a crude product, which is

purified by colum chromatography (n- hept ane/ acet one

10 2/1) in order to give 3. Th|n | ayer chr omat ogr aphy

shows that 3 still contains sFight inpurities, which

can renoved stirri th rude 3 with acetone :

f omethfieh | FP?%F&HGW effls 3 Hkt ﬁﬁee yél | 6RREPPSEAIFEd in
: lS'ﬁé&ﬂdﬂ dth gh@26r§%ﬁdu@lpls l%Br5ﬁhtb@bhﬁhé6000h¢tflash

DNSQ' él égéu&gt84 %P fﬁP .fQ%??légy%ﬁgk fd99 1)

(dThﬁﬁprdﬁ@nt(fmaQ$®Qns 6©e(§;12Hyed3am5ﬂkﬁsh:ﬁ%llca gel

?Eéggilon in acg%'gggg%h % s 3r teﬁ£€%§¥a€?é65élvent

ScHexfe bBen pqegk%[reldngmce more
2-[1-(4-chl orobenzyl)-1Hindol -3-yl]-N- 30

I 6-vyl th 11) 3.68 9.1 mvb
o B b e o 9 ’

d|th|a 2, 4- di phosphet ane- 2, 4-di sul fi de are added,
0ur BIT-pRLE0RED 2.3 SHRPS)S|BReBL. 4488, 870 1 mOl)

(4 chlorobenzyl) 1H—|ndol 3-yl]-2-0x0-N-quinolin-6
I lewen r c h
v oA Ea‘?1eat ed at 75C FJOSL@G ﬁs %ﬁ? A ell?]

mxture I S e tresidue

has{S-oribd i%- 33 | t®r edHbf f 8i- A2t HE hdt)frr Fm3held, 1H), 8.0

r eaw,l ory) ,Sof Wi opg andugybseggentd,y mwashed 59 thn,lo‘.pﬂm 7.4
hl ori de. The flltrate i s

ﬁ@bn??ﬁgeghgleg5a &3 ramd @ He r i) o M- s

chronatographed on flash S|I|ca gel (eluent:

frgﬁylen§offgﬁiﬁ$e/QE) %P 99 &% tJﬂ? pﬁggﬂg ?ue:ﬁ were

i ons are tere ash silica ge _
n- m$Mpﬂuﬂm%hyunacenaﬂ@gy:1y1ahtethﬁhessntheﬁns hasute in

beeHePVed NG8 AR rdance with Examples 2 and 3.

20
| Example 6:
2=[1-(4-Chlorobenzyl)-1H~indol-3-yl]-N-(1lH~indazol-5-
yl)-2-oxcacetamide (4)
25 '

m.p.: 203°C

I4-NMR (DMSO-D¢) & = 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

30 (d, 1H), 7.6 (d, 1H), 7.55 (d, 1H), 7.40 (d, 2H), 7.28-
7.35 {(m, 4H), 5.63 (s, 2H) ppm

Example 7:
Ethyl {Z-[1-(4-chlorobenzyl)-1HA-indol-3-yl]~2-0ox0o-
35 acetyl}quinolin-6-ylcarbamate (5) |

m.p.: 199°C



Yield: 0.46 g (11%of theory) 10 ESI-MS: W = 456.1
(M), (theor. 455.97) 1H NVR (DMBO-D6) 5 = 10.89 (s,
1H), 8.8 (s, 1H), 8.75 (s, 1H), 8.55 (s, 1H), 8.12
(d, 1H), 8.35 (d, 1H), 8.0 (d, 1H), 7.93 (d, 1H),

7.63 (d, 1H), 750(m1H)"2ﬁ-15(m3H) 7.3 (m

Py b (g oo il iguing somaundn,of g,
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syathesiBs 4Boutde |lrh{ S(Shérﬁe (tn,argd)i,n- 7ac&‘;—br @gncei)w th. 63 (m,

| 3.,:20
?W(?ﬁdﬁ g?%ﬁeﬁ%@ )%5 §§| rﬁ%{ I T8 148 fdizol 450 (9
yI?H210Q®§§et§n1§€ ¢4) nlp 203C 1H—NNR_(DNBC>D6) 8 = :
13.02 (s, 1ro 10 7 (s 1H), 9.04 (s 1ro 8.48 (s,

(3&51MFSIT 962(é141?u 5?g4é 65& o) ( tWe?%= %{%591h1
" 4H), 5.63 (s, 2H) ppm Exanple 7: Ethyl

{2- I 1- 5 3 cEI_or obenzyl ) -1Hi ndol - 3-yl ] - 2- oxo- 35

ac +Hol i n-6-yl carbamate (5) mp.: 199C - 24 1H
NMR (600 MHz, DMBO-d6) S = 9.02 (m 1FD 8. 60 s,

1 8 (d, 8/ A5 83 m S 6 _
'_quo &’Lré > 43(]'{%[1 %@%ZM%% ]61?)&(2_9 3 Zﬁ) 32 ~0XO0

4 @5epql}q2&molla §5y@pargﬂmate5 5 (ESI) mz 514. 2,
512.1 (M#), (theor. 511.97) Exanple 8: 10 Propyl
{2-[1-(4-chl,orobenzyl)-1Hi ndol - 3-yl ] - 2- oxo-
‘acBt PrfqhPAofi n-6-yi carbamate (6)

'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-oxocacetyl}-N-
quinolin-6-ylpropionamide (7)

'H NMR (600 MHz, DMSO-d6) & = 9.03 (m, 1H), 8.52 [
1H), 8.45 (d, 1H), 8.23 (d, 2H), 8.18 (d, 1H), 8.13 (m,
1K), 7.88 (m, 1H), 7.65 (m, 1H), 7.58 (m, 1H), 7.45

( (

H}, 7.30 (m, 4H), 5.59 (s, 2H), 2.61 (g, 3H), 0.88 (t,
3H) .

Example 10:

Ethyl {2~[1-{(4-chlorobenzyl)~1H-indol-3-yl]-2-oxo-

acetyllpyridin-4-ylcarbamate (8)
m.p.: 62°C

'H NMR (500 MHz, DMSO-d6) & = 8.74 (m, 2H), 8.52 (s,
1H), 8.12 (m, 1H), 7.60 (m, 1H), 7.55 {(m, 2H), 7.40 (m,



.. mp.: 164C 15 H-NI\/R(600I\/HZ DVSO- d6) 6=902(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), 32 (m 2H), 0.56 (t,
3H) 2'0 Exan'ple'9 N-{2- [I‘-'- (ZF chl or obenzyl )

_ y ox .
' qU| Ojlég(g/lt:ﬂl p?%%'an?g%? % 2%!:[ IH Nwho(éao W 0. 795 (t,
DI\/SIBI)dB) §=9.03(m 1H), 8.52 (s, 1H), .8.45 (d R
.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. FxgunlaHl G @egsis@HsulEtehde,: 3H), 0.88 (t,
53H). 30 Exanple 10: Ethyl
{2 1- (4-ch| orobenzyl)-1Hi ndol - 3-yl ] - 2- oxo-
ac HEABFRATRH- £5| %aﬂ&ar&ﬁr@héeyogsnwé) ~1E2enyipl Ry 1] -
(500> kb ENBQ6)1 5 6= B 4 LolloRdbanB 2 (), 1),
'8.12 (m 1H), 7.60 (m H) - 7.55 (m 2H), 7. 40 (m 25.
10 3H 2H), 7.30 (m 4H), 5.57 (s, 2H), 4.10 (g, 2H)
0. 95 &l £. 8l I (Conysr icsorcisddast)ance) . Preparation of
1¢2-[1- (4-chl orobenzyl ) - -1Hi ndol - 3-y1] - N :
(2-met hyl qui nol i n-6-yl) - 2 oxoacetam de (9) Yield: 14.8
g (V-8 3%F2t4HorG/) mp.: 182-185C 1H NMR (CDC13)
.58 (s, 1H), 9. 12 (s, 1H) 8.5 (s, 1H) , 8.41 (s, 1H

,q.gs t,%@ 78 (d 1H) 74(dd 15 1 ,732 '
(m H_ng) (CDElag és— 34)58 7(a5 w 18y 12 538 1), 8.5 (s,

2H)1LH)S. 8. 4, (S8H)1wpms8.05 (t, 2H), 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  2-[1-(4-Chlorobenzyl)-1H-indol-3-y1]-2-oxo-N-quinolin-
' 6~ylacetamide (10) '

m.p.: 200°C

‘25_ 'H-NMR (DMSO-D¢) & = 11.5 (s, 1H), 9.05 (s, 1H), 8.85
(s, 1H), 8.66 (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

30 Example 13 (Comparison substance):

2-[1-(4-Chlorobenzyl)-1H-indol-3-yl]~2-oxo~N-quinolin~-
8-yvlacetamide (12)

35 m.p.: 178°C



Exanpl e 12 (Con'parl son subst ance) 20
2-T1-(4-Chl orobenzyl ) -1 Hindol - 3- yI] 2- 0xo0- N- qui nol I n-
6-yl acetami de (10) mp.:. 200C 25 "H- NVR (DVBO-D5) 5°
11.5 (s, 1H), 9.05 (s, 1H), 8.85 (s, 1H, 8.66 (s-,

-1H) 8.32 (d, 2H), 812(d “14P, 78.03 (d. 1H), 7.63

Sl & ol ot ot 7 tn

-subst ance): 2- (4-Chl orobenzyl) -1Hindol-3--yl]

o of(féxarm e Af!%(%zr?é‘gyll%eit tar¥<]:l§) #13 Beflinoh 95

rson

2- [Yli%m%?ﬁi@éwﬂﬁ ) LB ndol -3-yl]- N-| soqui noli n-
syl - 2- oxoacetam de (13) 5 mp.: 239-241C Exanple 15

15

20

25

30

35

(Conpari son substance): 10 . :
2- [~ 4~ Chl Bredblertzy | )-| H-i ndol - 3-yl]-2-oxo- N-pyri di n- 4
- ylacetam de (14) mp.: 264C 15 Exanple 16

- ‘ ’N—(2 met hyl qui no-

I n 8- yI) 2- oxoacet am de (15) 20 m p.: 200-202C

f f -t.h C 0.t he
1081 900 S0 (S1o8 00,410 LTBOUICS AGCOL LA @ TS s
on Yl aadtaad de ) nmodel's showed the presence of the
foll owi ng pharnacol ogical -activities. Exanple 17:
Antiproliferative effect on various tunor 30 cell
|i fe®-Theé®ntG proliferative activity of substances 1,
2, 4,

Example 16 (Comparison substance):

2-[1-(4-Filuorobenzyl)-1H-indol-3-yl]-N-(2-methylquino-
lin-8-yl)-2-oxoacetamide (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: Antiproliferative effect on various tumor

cell lines

The antiproliferative activity of substances 1, 2, 4,
9, 11, 12, 12 and 15 was investigated 1in 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



9, 11, 12, 13 and 15 was investi gat ed in a

proliferation test perforned on established tunor cell

35 lines (D. A Scuderio et al. Cancer Res. 1988, 48,

4827- 4833). The test which is_used determ nes the
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40. 3350, 144>3, 460. 2331 120: 086002902 P360:0571.9 pg/my

(G 01830, 174 ) -
( C) >Bxagpie 653! ; > 16n. d.5F5 I-H460
Corrparlson subsi@nge; n.do. oot det ergrygwed 10 Tabl e4b:

to inhiBit profi4eiation i iPhe XTT GytBloxi oi ] tBR

carri ed4out on0 hddan tuno.1ddl | |ines3. 1% The re8uPlB3

show t kgt i np| ﬁnﬁgé ation exangples 1, 2,4 and 1& gLe
very potent in itors of thé prollferatlon
sel ecge&lcium)rocjew | i nesO.ExXdnpl e 18).261 0.344
Ant i grol idyer a]tj,;yel@ffect er VR turmr>3:elé 20 | Lyeses
For f ryw% har acterizatign, substances , 4 and
Pnvelstigbt ed wit K3régard to %%@1@ effec?3oﬁ6
~ 15 (C) >3.16 n.d. >3.16 n.d.

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

Table 1: Ability of the substances according to the
invention to inhibit preliferation 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 to 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
LT12 and the resistant lines L1210/mdr and LT12/mdr.
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Table 2:

tumor

test.

Substances

1, 2,

Comparison example

cell 1lines

4

and 11

in the XTT

exhibit a

Inhibitory effect of the substances on human

proliferation

very potent

.,inhibitory effect on all the cell lines tested, while

20

the classic substances which have a tubulin-inhibiting

effect,

topoisomerase II inhibitors
and etoposide}

MDR1-resistant cell 1lines which is

reduced.

such as

paclitaxel

or

{doxorubicin,

at

vincristine,

and the

mitoxantrone

can be seen to have an effect on the

least greatly
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- 29 - Exanple 19: Inhibition of tubulin

pol yneri zati on Substances 1, 4, 9, 1]., 12, 13 and 15
were tested for their ability to inhibit the _
pol yneri zation of bovine 5 tululin in an in-vitro test
(D.M Bollag et al. Cancer "Rés. 71995, 55, 2325-2333).

Thi ;Sﬁ S i.n. whi as .been purified b
cycl?’fes ot pufﬁy rr%ﬁrjl?%lttflo%n ao% t“&é‘éﬁﬂ/ RVFIR FP WRe
whi ch is caused to polynerize by adding GIP and

heati,ng it. Taple,3 giv the E val ues. 10 causin

i nﬁ%%?%aorhc%sf a?he%o%ynéﬁi’zaﬁoﬁggf a’flﬁlbl}%‘ frere fested for
contled ind ngbsﬂ)%:gss@ci:augctl:ﬁr otﬁ%n@d]l}ﬁﬁ&)ization of bovine
Ex I.nhibition.of tubulin _poly I zat..0n C54.1in

o RGO DL SRN 85 vev Ry ed RO T B \FEot | Moancer
(OB MAB( GS1RPAMSVEHRP ) stTned. BEST ws€onpabison which
ex e Ta hihj ti f. tubulj , -
oy (o] b e Uk Le9B1Rs LER BBivmerization and
expféﬁcﬂéﬁ@%f.lwqrewm@swéééé Tabl eaByedhdw tprtymerize by

SURSIBNELSCHR #hd he0impd 4l Mave & Vﬂ@e@%}%‘}ECE,O values

i nhi bitory effect _qn tubulin polynerization while ‘
L0coMFAY 137 P18 Hrt@™5000 Mot RXGiHe A leiqrec s tubulin

15

20

25

Exarqites 20ind rd0Pidd st ieft dDpais@nRras@dds )25 The
ability of substance 1 to inhibit topoisonerase II

was examned in tw different in-vitro tests. - 30

Example Inhibition of tubulin polymerization,
EC50 in pg/ml
0.71
1.26

11 0.97

9 (C) 1.16

12 (C) >10 uM

13 (c) >10 puM

15 (C) >10 pM

Vincristine 0.35

C = Comparison example

Table 3: Inhibition 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 II

was examined in two different in-vitro tests.



kDNA assay for testing topoisonerase Il activity In
this assay, which was described by P. Arinondo _
(Anti-Cancer Drug Design 2000, 15(6), 413-421), kDNA
is 5 treated with human DNA t3§0|sonerase Il in the
absence or presence of the t

t conpounds. In the

and 10 I\/p A p05|t|ve control and the ref erence

gﬂpu%%isloa@%%§sac&hﬁéﬁ(”hégsabe58§ﬁtéaaxﬁg (Fax@l dmondo

vincristine e concentration 1 n case

be| (gt ir6anme indtraau Res sy ZWHbark o, , Im"e‘i@rﬁtratlfw is

5of ttﬂé%t%?ﬁayltﬁwh@méﬂ OIfJNAO’éo?§§§MmQHEE€r 11l ily chhé<%ence
(200 ng) 5 human t opoi sonerase Il (1 uni

an(Pr15P§el§96‘FeH29f aFéeada@atbycamB@Westo injj Enes gssayr
I Niddmdduhd nlr CHiitE:ﬁ.d:{:LrIgeStoSLtbﬁé aneeechz@ohi m%s tested at

concentrat.e OOW DVES nd 20 t S
&&dﬁ ﬁ:él fcetq or” 4K s Gre plée@ed I & o6 w2
heaiqsng,lvm ockccvmnmchl hasabéen pheheatmsef 4e8#C andompounds

In 37C ti ony
mstgrg%eg%%fﬁglr add| ng El%gzl ggg%&ggggﬁbuffe?é}éﬁ%i)th nd
supsingrdes Higie s ubisidy et | 903%13?15@@@@% iR Gash Afass being
thatpo 26, Pliedle sk TURELDAARL sake | oaded onto a 1%

agar ose geI containing 0.25 !ig of ethidium

brom de/ nL and separated at 100 V for 1 h. Finally,

t herngelenieh gty raphed 3Gsander UV excitation (see

Figure 1) . The inhibition of the decatenation of

kDNA is quantified using the GelPro(r) Analyzer
Sof2t wir @ siékx Risgme L LenRYG plel @k ak Dbk a%@%tynq;br 0.5 pL
L egld N APOLERBELARE Lbe 3T A0t ¥hiY) Thiss f2l@xal iR neo

assay was USG urt enonstrate ItOf

pr@g@rta@@e@f bWhemdeﬁfapfeﬁma@ ak a8 dPAg Jtrbltlt&hlely intriduced
| NRRH QL 401 GBI 88 | donddhi Aer &$SAY, 166 DMSO) and

20 the reagents are mixed.

15

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
25 4 pL of 5x 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
30 under UV excitation (see Figure 1l). The inhibition of
the decatenation of kDNA 1is gquantified wusing the

GelPro® Analyzer Software (see Figure 2).

e pRYG relaxation assay for testing topoisomerase II

35 activitx:

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

the invention on topoisomerase II. In the assay, the



- 31 conpound 1 according to the invention was tested
at three different concentrations (100, 31.6 and 10
M. The reference. conpounds m ansacri ne, paclitaxel
(Taxol) and vincristine were_ used, at concentrations
of 316 and 5 100 M for corrp%\ ison. The assay is
carried oyt as 10x_assay buffer, 0.5
PR s RERe A8 60 g S e eSS at
t opblrseneha'sfeariemt( lcuméént aadi dibs gL( 160, HZQ & eandded pM) .
p ti all
uBaEanes ra0or relbebRty Aaheg N DR R =g 7o)
thénﬂeﬁgéﬁﬁssﬁiéenW%éé u$ﬁé,r@écpp@ﬁenéggéyogénpﬁe§l6 and
5 ar egpl ?gedfbg 8ohgati 8gnbl ock which has 15 been
prehea ed to 37C and i ncubated at 37C for 30 nin. The
i ncubation is stopped after adding 4 L of 5x Stop
bufher asfhteist batrid@ buefatheoassay: sanple are
| oaded onto a 1.2% agarose gel containing 0.25 g of
et hi di um broni de/ nL and separated at 100 V for 2.5 h.
202Funalolfy 1 0xhes sgedy st 0090 ap hed uﬁdpRYGlVDNA (125 ng),
o] Fi t Y
re axaplto%fl &%ﬁ%n sg)uesr%ee tﬂ] @e {'HQEE Bal%szé;lL of
SofltGhar érese@ddﬁdgurl@y 4) pl%ttakeﬁ;%vel anl Pi camigeially

st ahedohifabacorpound s 3G6Y dipy 101508 | AVERLh P VMBS in
shovvn to signifi cantly I nhi b|t topol sonmerase Il in

botA0& TRBC g t TeagBPESned N MH*EGhpoting Feaion
coapaagblsamlbla the pDacdit han avathe,@tslmjatlamed wintikh has

the t hi_bi.t :

15 o BREReq TEATE bcl1 t sxePhinom U FIrh Fhe Ths for 30
obménvedheo imawdaddywn nitd bitopyed ebfeersaiddinbe 4t wh of 5x
asé?XB Ef%ggleA%kefxﬁﬂa§ Ci@ ﬁ?ﬁ%¥§gﬁ?3?s£%? %@ﬂple are

e conp fises the prog ress
ceﬂpagéﬁeﬁaﬂnbnatd-éh% @@&rose gel containing 0135 ug of

ethidium bromide/mL and separated at 100 V for 2.5 h.
20 Finally, the gel is photographed under UV excitation

10 €

(see Figure 3). The inhibition of pRYG relaxation is
quantified using the GelPro® Analyzer Software (see

Figure 4}.

25 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

30 inhibitor m-amsacrine. BAs expected, neither paclitaxel
nor vincristine was observed to have any inhibitory

effects in the two assays.

Example 21: Cell cycle analysis

35
The cell cycle comprises the progress of the cell from

one cell generation to the next.
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3 2 - During the resting phase (G0 and presynthetic

phase (Gl), the cell possesses a diploid set of

chronosonmes (2c) . In the synthetic phase (S), the
quantity of DNA s incr-eased??y replication. The S

'phase ends when the 5 prerri to
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d |
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Forre@wa.@lé@awe@ymc&%ﬁ%ts Hp/ IREPRIIRESper EC)  and  a

tr@%b@dededhﬁbﬂﬁebﬁnbNQQHQQﬂtf@étﬁéé ofint kethd esStibsequent

subst ances -1000 n 37C fo h
pefddRttdGe B af:‘@l I a’rrg&]tlgg‘ i it hcé Gf [B:h éerF’lo% the
t heedeldl icytleel aftleromasdmes beenet r eatiefbnailtyh  apportioned

10" eherence Syg§ Wi Sggﬁged J{rﬁ%hs%aha %Selgah case

shovvn i

oW, e reées s were ana

usiomges e ial pQﬂﬁ&@&|@aﬁlsb©1@ac@n§ﬁb§FpﬁTDNHwand are in

Exanpl
4252 1141. 8 14 () >1000 paclitaxel 26.9

eE6p0 ﬁl'ﬂaéhM (98%8f gelhs thaE2/ Mel2a 1 282013 can

ni PeRaRt PSFES-3 25 Tabl e 4: Concentration required

for inhibiting 50%of the cells in the G/ M phase.

RN %ef& cycrgjggéf§§¥gfhﬁgyﬁe gfg% geﬁéégntreated

with different concentrat;ons of the test substances
(0.1-1000 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 is shown in

Table 4 below. The results were analyzed using special

analytical software (Modrit™).

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

1 25.2

2 125.3

4 252

11 41.8

14 (C) >1000
paclitaxel 26.9
mitoxantrone 25.3

Table 4: Concentration required for 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.



30 exhibit activities which are conparable to those of -
the reference conpounds paclitaxel and mtoxantrone.

-. 33 Exanple 22: Denonstration of apoptosis i Nuclear
fragnentation is a | ate consequence of apoptotic ..
processes. The changes which ggn'be observed in this
corﬁlea% g £ANn lyeena}}tgéaq:ut ed L0 att rands:- being

cl etvet ShaoRteeases—ant—the=HEagerm ation  into
_ nucl eosone particles which results therefrom 10 The _
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cul ture supernatant, which. is evidence in support of
apoptotic cell death occurring after treatnent with 1
25 Tand EDD%nphﬂ:%bscawmmﬂsat | pasof ddwcsiabed abiyonRoche

sol t he unds. a rdin

P adiYar, ' RiBhER: 0104 (RGO R BT LU L the
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SUI'][:]TBH zed )I n Table 5 beI ow. - 34

10

In this test, it was possible to observe a
20 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
25 and 2.

Example 23: Demonstration of the saturation solubility

in water of the compounds according 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 substances and improving the wetting of the
samples. An HPLC-UV method was used for checking the

35 content. The results are summarized in Table 5 below:



Nane of conpoundSaturation solubility in water [g/n]
125.0 228.5 10 (C)0.038 14 (C)0.35 Table 5: Saturation

1

- conmpounds 10 and 14 in being .

(

10

15

20

~solubilities of conpounds 1, 2, 10 and 14 5 Cbnpounds

and 2 according to the inveﬁélon differ from
re soluble in -water

10 Exanple 24: In-vivo activity The in-vivo activity
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Table 5: Saturation solubilities of compounds 1, 2, 10
and 14

Compounds 1 and 2 according to the invention differ
from compounds 10 and 14 in being more soluble in

water.

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 Thuman
xenograft model (melanoma, MEXF-462). The results are

summarized in Table 6 belpw;

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

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

[mg/kg]l tration |n'

2 80 p.o. 0/6 mice 0.0% (18)
complete remission

in the case of all

6 animals
10 (C) 70 p.o. 5/6 mice |2.3% (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)

dead




14 (C) 16p 0.3/5 m ceO. 7%(18) dead 1) Nunber of dead
animal s as conpared with the total nunber Table 6:
In-vivo activities of conpounds 2, 10 and 14

(el anoma; MEXF462) In this xenograft nodel, conpound
2 was observed to produce conpl eéte rem ssion of the

tynors in the freated] 10 ani V\:hl e gl $ bEel Very
' \/\/t=.lr51D (Sber atled® (no deBths). ?S ary Ie(lg)g
~antineopl astlic effects were baseﬁsrd/ed i the case of

conmpounds 10 and 14, these latter conpounds were |ess
well tolerated. 15 Exanple 25: In-vivo activity The

i n-Mi Vot vefy dead tanBnabs | ety ofmpompbundt? the total
acqm@&g to the invention, as conpared with those of
substance 10, were exam ned in another human xenogr af t

20 nodel (mammary gl and, MAXF857). The results are

shown in the foll ow ng table: Effect of 2 and 10 on

ot hé'?ar?elrﬁ*raq %h&&vle%oﬁﬁd%@@oﬂﬁﬁf?nizs- 10 and 14
Deat hs Opti rrume'li/a(ﬁc{rrm/ kglxEraga)onni % (day) 280P. O. 0/ 6 '
m ce9. 6% (10) 10 (C)40P. O 2/ 6 m ce dead6.5% (10) 25 -1)
Nunber of dead animal s as conpared with the total

nurﬂbwer thabl exéhodmefti vaodetli vi ¢dmasowid c@npoandobZeand to

2 fr%%l vvereﬁjbeg!ee?\r}geén '\&?ﬁhcgr\?/@f c%ﬁ%a?y}g+£§ £RMPRUNEReated

10antamgwsdisastiiel 1 f echse  sepbtanceenqy (wgbt tolerated (no
deaths). While comparable antineoplastic effects were

. observed in the case of compounds 10 and 14, these

- latter compounds were less well tolerated.

15 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
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
fmg/kg] tration n’ % (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)



m ce dead) is substantially less well tolerated than

2. WD 2004/108702 - 3 7 - Patent clains

PCT/ EP2004/ 005593 1. An indole derivative of the

general fornmula I R5 R4 fornul I mherein 10 R. is a

saturated unsaturated or aro substituted or
tltuted Cl4) - _heter, cycle whi ch cont ain

ot | bR oo e PEer a0 L SRS e gnave

15‘zampé§ahﬁb| sntunbeﬁldsmectlgffectme eanhhiance 10 (2/6

ni t ¥ t

alfyl ary %;?HQ&HE%H% %#Jggg%%ﬁ§ ﬁ' t#%%ﬁh%ﬁ%%lﬁﬁ? 2.
or substltuted (CL-C6) -alkyl, 25 RB Rﬁ are (i)
hydrogen (ii) unsubstituted or substituted (Cl-C6)

-al kyl, (iii) unsubstituted or substituted 30 (C3-C7)
-cycloalkyl - 38 (iv) amno, nono- (Cl-C4)

-alkylanino, di (Cl-C4) -alkylamno, halogen, (vi)
(C1-C4)-al kyl which is substltuted 5 by one or nore
fluorine atons,



10 15 20 preferably trifluoronmethyl group, (vii)
cyano, straight-chain or branched cyano- (Cl-C6)
-alkyl, (viii) (Cl-C6) -alkylcarbonyl, (ix) carboxyl,

(CL-CA) - bonyl, carboxy- (Cl1-C6)__-al kyl or

(c]f-w O@A};ro‘igi‘%arbonyh (CI-CB) -al kyl PCELEP2004/005593
hydroxyl, (xi) - (Cl1-C6) -al kgxy, (xii) aryl- (Cl-C4)

-al koxy, preferably benzyloxy, (xiii)

.(C1- C6) - al koxycar bonyl anPabent (€llaiitg

10

15

20

25

30

- al koxycar bonyl am no- (C1-C6) - alkyl, R7: is (Cl-C6)
--al kyl carbonyl or (Cl-C(5} -al koxy- carbonyl 25 and X,
Y: Tare d¥yderdale sigfinatiwe ot Hdegprasriesm It Hatsmugizet R
is an unsubstituted 30 or substituted 2-, 3-, 4-, 5-
or 6-pyridyl group and Rl1-R6 have_{he abovenenti oned
meaning, R7 is not an acetyl rad al,ﬂi a

tert-butyl oxycarbonyl -~group; t{e tafitorers,

stereoi soners, including thrg 35\di-astereoners and
enanti omers, thereof, and also t/he physiologically
tolerated salts theredt® j
claimed in claim1, wher§

R4

formula I

wherein

R: is a saturated, unsaturated or aromatic,
substituted or unsubstituted (Ca=Cyq) -
heterocycle which contains one or. more

hetercatoms selected from the group N, O

and S and is 1linked directly to the amide
nitrogen,
" Ri: is unsubstituted or substituted alkyl-aryl,
RZ: is
(1) hydrogen,
(ii) unsubstituted or substituted

(CJ_"‘CG) —alkyl,

R3-R6: are
(1) hydrogen
(ii) unsubstituted or substituted
(C1-Cg) —alkyl,
(iii) unsubstituted or substituted

(C3~Cq) —cycloalkyl,



.- 39 - unsubstituted or substituted5-,6-, 7- uinol |

q (ii)y 3-,6-,7- , unsubstituted or substituted 2-,
(iii)and 8-pyridopyrazinyl, 4-,5-,6- unsubstituted or
substituted 3-, (iv)and 7-indazolyl, 3-,4-,5-
unsubstituted or substituted‘fﬁ,'(v)and 6- pyridyl,

3-, 4-and unsubst,i.t ut ed or.substituteg,tl . .
(vi)_5-isoxazo|yl(,lV -, 4-HWdP Uns T68C T Ge et lgpal kylamino,  di-
substituted 5-isothi azolGi-CsB3-zAhyiLadohe, derivative as
claimed in clai or haracterized in that R7

is nethoxycarbogyﬁ, etﬁg%V%g? jonyl , propoxycarbonyl ,

acetyl or propil@dyl. 4(CiAR4) nddkeldevhich i ies asubstituted
sclaimed in one or nore 8$EC|@£an%réo fiuorine atoms,
characterized in that the conpounds of the genera

fornmula | is selected fREMIFRPLY trifluoromethyl group,
(vii) cyano, straight-chain or branched

cyano~ (C;=Cg) —alkyl,
(viii) ({C;-Cg)-alkylcarbonyl,
10 (ix) carboxyl, (C1-Cs)—alkoxycarbonyl,
carboxy-{(C;-Cg) -alkyl QT (C1—-Cg) —
alkoxycarbonyl— (C1~Cg}~-alkyl,

{x) hydroxyl,
_ (xi) ~(C1-C¢) —alkoxy,
15 ' {xii) aryi-(C,;-C4) -alkoxy, preferably
benzyloxy,
(xiii) (C1-Cg)-alkoxycarbonylamino,

(C1-Ce)—alkoxycarbeonylamino- (C1-Cg) -

alkyl,
20
R7: is
(C1—-Cg) ~alkylcarbonyl or {C,-Cg)—alkoxy-
carbonyl
25 and
X, ¥Y: are oxygen or sulfur,
with the proviso that, when R is an unsubstituted
30 or substituted 2-, 3-, 4-, 5~ or 6-pyridyl group
| and R1-R6&é have the abovementiocned meaning, R7 is
not an acetyl radical or a tert-butyvloxycarbonyl
group; |
the tautomers, stereoisomers, including the
35 diastereomers and enantiomers, thereof, and also

the physiologically tolerated salts thereof.

2. An indole derivative as claimed in claim 1,

wherein R 1s



foll owi ng group of conpounds: N-{2- [ 1-
(4-chl orobenzyl) -1Hindol-3--yl ] -2- 25
oxoacetyl }-N-qui nolin-6-ylacetam de (2) nethyl
{2-[1-(4-chl orobenzyl)-1Hind %-B-yl]-z--
oxoacet yl } qui nol i n- 6 ylcarbé e (3) 30 ethyl
{2-[1-(3F§hloroben H j ndal -

3-
oxoacet qU|H&|W? §?%an§?é yJ?ﬁ%ﬁﬁHﬁﬁﬂ S 6=,

{2-]1-(4- chlor@bqnzyblylkklndol 3-yl]-2-

oxoacet ui nQld t

N2 L onrersme A e et 2 3o, 6, 7
oxoacet yl } - N—qanﬂoBrn¥Bl9PBY©@Zbﬁﬁh1de (7) - 40 ethyl
5{2-[1- (4:.99')0'&191%%%&&'1%1135%@1' W's@oéfﬂt@ted 3-, 4-, 5-, 6-
oxoacetyl }pyridi n--4-yl carbamate ( 5. An

i ndol e derivat#0€ &ribARZgeRer al fornula I

char act et i-zed dnyubiat thtdds,odi glﬁﬁéwtzhté&xegl-t o3thes4-, s5-
am de nitrogenél &ié substliuted 6- qui nol ylI ,

unsubstituted B SuB¥fit¥ited 7-quinolyl, where

2- met hy{+6- quiunehyls tiis vedec] uded andbstiheresd Wwien X4-5 and

o sul fur atom nggg %gkﬁgube unsubstitpted

15

20

25

30

35

6- qui nol ylI . (||) unsu ted or substituted 2-, 3-,

6-, 7- and) 8- pywidmtridaited | ofi i ppbahsubsect uBed of- and
substituted 3- 5% sotPrazdry ]and 7-indazolyl, Rl: is
unsubstituted or substltuted al kyl - aryl, 20 R2: is

hydr ogen, 25

3. An indcle derivative as claimed in claim 1 or 2,
characterized 1in that R7 1is methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, acetyl or
propionyl.

4. An indole derivative as claimed in one 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-[1l-(4-chlorobenzyl)~1H~-indol-3-yl]-2~
oxoacetyl}-N-quinolin-6-ylacetamide (2)

methyl {2-[1~(4~-chlorcbenzyl)-1H-indol-3~-yl]~-2-
oxoacetyl}lquinolin-é-ylcarbamate (3)

ethyl {2—[1-(4—chlorobenzyl)—lH;indol-S—yl]—Z—

oxcacetyllquinolin-6-ylcarbamate (5)

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

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



30 35 R3-R6: are (i) hydrogen (ii) unsubstituted or

substituted (Cl1--C6) -alkyl, (iii) unsubstituted or
substituted (C3-C7) -cycloalkyl, (iv) am no, nono-
(C1-A)-al kylam no, di- (Cl-C4) -al kylamno, (v)

hal ogen, (vi) (Cl-C4) -alkyl whiCh is substituted by

one or re fluorin onsg, r ef er abl .
trifluordnethyl grégﬁ?ﬁ(3§Tfh£9538?n§¥¥éréﬁf;Eﬂﬁ%ﬁ36¥l]_2_
br anchedxca@igrl Hp@t-iCon ~dalyla rb@wate) (BCL- C6)

-al kyl carbonyl, - 41 (ix) carboxyl,

(C1-A4) - al koxycarbonyl, carboxy- (Cl-C6) -al kyl or

5

10

15

20

25

30

35

(CE-Ce) An alikdgyeardonivatiGl- ©F) thekydengxgl - formula I,

(Cl- 06) 1Al dedpbrildd 381 Wrat( C1- C4) -al koxy,
preferably benzyl oxy, (xii) (Cl-C6)
- al koxycar bonyl am no, (Cl-C6) -al koxycarbonyl am no-

(C1-C6) r: al k\,, diGcandy Rinkaydregeme bmidRd Xt rgen,
e Sgiyﬁg”_t b §ul furgp dihe tautongrs, and, sfereol soners; ceq
or substituted 7-quinolyl, where
Z2-methyl-6-quinolyl is excluded and
where, when X is a sulfur atom, R can
also be unsubstituted 6-gquinolyl.
{(ii) unsubstituted or substituted 2-, 3-,
6~, 7- and 8-pyridopyrazinyl,
(iii) unsubstituted or substituted 3-, 4-,

5-, 6- and 7-indazolyl,

R1l: is unsubstituted or substituted alkyl-
aryl,

R2: 1is hydrogen,

R3-R6: are o
' (i) hydrogen
(ii) unsubstituted or substituted
{C1~C¢) —alkyl,
(iii) unsubstituted or substituted
(C3-Cy)-cycloalkyl,
{(iv) amino, mono-(C;-C4)-alkylamino, di-
(C1-Cy)~alkylamino,
{v) halogen,
{vi) (Ci—-C4)-alkyl which is substituted

by one or more fluorine atoms,
preferably trifluoromethyl group,
(vii) cyanc, straight-chain or branched
cyano- {C1-Cg) —alkyl,
(viidi) (C1-C¢) —alkylcarbonyl,



formula | is selected fromt

20 di astereoners and enanti-onmers, thereof, and al so

t he physiologically tolerated salts thereof. 6. An

i ndol'e derivative, as clainmed in claimb5,

characterized in that the congq:nd of the general 25
h ol | ow ng group of

conpounds:

2-[ 1- (4- chl or obbhzyl ) - HFRIGL3- y1 1 {RGUrAdIPHRYBaTPONYL,

'fyI 2- -t hi oxoacet am de (chljboxy- (C1-Cg) —alkyl or (C1—Cq) —

2-[ 1 - (4-chl or obenzyl 5
S o) o,

2-[1 - (4-chl or obehzyl) rHﬂlnﬂel @l¥¢¥Yb+(1F+

5|ndazol 5-yl)- @Xpyoaceggﬂnﬂecﬁéta Jalfgxyndole pregerably

derivative as clainmed in"one or nore of - 35 clai

" to 6, characterized i n 88y REY's 4 chl or obenzyl ,

R2-R6 are hydrogen) and ¢§,- tfs)awlk@x(y@@fb@rﬁyﬁathims, -
42 8.. A drug which co rlses | east, one, of C1rCe)
i ndol e derivatives as clare ?%%E?ﬁpﬁp¥%93ino©(lﬂ )

drug as clained in cIMaﬁhthnch conprises the indole

gderivative in a mcroparticulate or nanoparticulate

conposition. 10. A drug as clained in claim8 or 9

whi ch c@mstises the indole derivative and a

phar maceutically 10 utilizable carrier and/or dil uent
and aUX|I|ar¥115 20 substance in the formof tablets,
sugar-c deltied capsul es, solutions for

i nfusion or anpoules suppositories, plasters, powder

5preparatgﬁ£s whi ch can be used inhal atively,

suspensi creans and ointnments. 11. The use of the
indole derivatives as claimed in clains 1 to 6 for

producing &.dryug. for tealing; ey,

20
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the tautomers and sterecisomers, dincluding the
diastereomers and enantiomers, thereof, and also

the physiologically tolerated salts thereof.

6. An indecle derivative as claimed in claim 5,
characterized in that the compound of the general
formula I is selected from the following group of
compounds:
2~[1-(4-chlorobenzyl})-1H-indol-3-yl]-N-quinolin-6-
yl-2-thioxoacetamide (11)
2-[1-(4-chlorobenzyl)-1H-indol-3-yl]-2~-0ox0o~N-
pyrido[2Z,3-b]lpyrazin-7-ylacetamide (1)
2-[1-(4-chlorobenzyl)-1H-indol~3~yl]~N- (1H-
indazol-5-yl)-2-oxocacetamide (4).

7. An indole derivative as claimed in one or more of
~claims 1 to 6, characterized in that R1 is 4-
chlorobenzyl, R2-~R6 are hydrogen and X, Y are

oxygen or sulfur.



- tunor diseases. 12. The use as clainmed in claim11 for
‘treatnent- in the case of tunor diseases involving
‘drug resistance agai nst other active conpounds. 25
13. The use as clained:in claﬁ§|11 for treatnment in
“the case of tunor. diseases ol'ving a netastasizing

:Canylnoqg drug which comprises at least one of the indole

' derlvatlves as claimed in claims l to 7.

9. A drug as claimed in claim 8 which comprises the
5 indole derivative in a microparticulate or

nanoparticulate composition.

'10. A drug as claimed in claim 8 or 9 which comprises

_ the indocle derivative and a pharmacéutically
10 - - 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,

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 c¢laim 11 for treatment in

the case o¢of tumor diseases involving drug

resistance against other active compounds.

25 .13. The use as claimed in c¢laim 11 for treatment in

the case of tumor diseases invelving a

metastasizing carcinoma.




