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_ Indel-3-yl derivatives having certain 2-, 3-, 4- and 8—

10 quinoline radicals are described in the . German
application DE 198 14 838.0. However, indol-3~yl
derivatives having 5-, 6- or 7—quinoline_substitﬁents
are neither described nor suggested in this

. publication.

15 .

According to a first aspect of the invention, there

'jj;provided indole derivatives of the general formula 1

20

Formula 1

in which
25 R denotes hydrogen.of (Cbécg)—alﬁynyl; N

Ry denéte_s quihoij'l which is optionally sﬁbs_tituted by C, alkyl; pyiidb[2,3-b]p)rrazinyl,

~ or indazolyl;




PCT/ EP01/ 08644 Novel indole derivat ives and their use as
xgh?ggﬁgﬁfg The the invention relates to novel indole derivatives of .
general fornmula 1, to their preparation and to thelr;useggﬁyﬂgqggﬂmenps,zln
particular for" treating tunors. Indol-3-yl derivatives having certain 2-,
3-, 4- and .8- 10 quinoline radicais are described in the Germanh . c
application DE'198 14 838.0. However, -indol- 3=-yl derivatives a.vljn.g -,
6- or 7- quinoline.substituents are neither descrlPe?hgornigﬁgﬁgae thgre
this publi Ca&éﬂ@teé5(6?5@5)d'aﬂgq}1owﬁéf:h;§tera BES St rrul L R NS O e

ded ivatives of th
;er ﬁlrjlogl 1e| nI Whi- ctﬁ r%gi’R deHBTES hy‘i-:l?%gerlen}(EZ Gs)di@ kynyhdy R pedenot es
qui nol yl mhld%ﬂ$%b%kﬁ¢QMEmlyosub&bhbute@obypg%ﬁgsdgggﬁgute%z_by

' 2
pyrido[ 2, 3Iﬂiaﬁﬁgiégi10r0&1f9ggégL¥halog§§ %Egggg{uents,:

R; and Ry denote hydrogen;

A denotes oxygen or sulfur or geminally attached

hydrogen and hydroxyl;

Zo denctes oxygen,
their tautomers, stereoisomers, including the
diastereomers and enantiomers, and the

physiologically acceptable salts thereof,

Thus, for example, the compounds of the geﬁeral formula
{1} according to the invention which have one or more
'centers of chirality and whlch are present as racemates
can be separated by methods known Per se into their
optical isomers, i.e. enantiomers or diastereomers. The
separation can be carried out by column separation on
_chlral phases or by recrystallization from an optically
_actlve solvent or using an 0pt1cally' active acid or
base or by derivatization with an optically active
reagent, such as, for example, an optically active

.alcohol, and subsequent removal of the radical.

- Furthermore, the indole derivatives of the formula (1)
according to the invention can be converted into their -
'salts with inorganic or organic acids, in particular,
for pharmaceutical use, into' their physiologically

acceptable salts. Acids which are suitable for this




denotes (Cl-C6)-al kyl which is nmono or PO ysubstituted by phenyl, where

t he phenyl radical may be unsubstztuted or nono- to pentasubstituted by
identical or different halogen substituentsl: R3 and R4zglenosd2tusdr ogen;

Z1 denot es oxygen or sulfur or gemnally attached hydrogen and hydroxyl;

Z2 denotes oxygen). their tautomers, stereoisoners, including the

di astereoners and enantioners, and the phyS|oIog|caIIy acceptable -salts

t hereof .. Thus, for exanple, t he coﬁ%bunds of the general formula (1)

. according to the invention whi ch have one or nore centers of chirality and
whi ch preppeesentaras r ackomt es exeaplee separdtoedillyiret hagtsiknown per se

into tﬂ?&%ob?B&%Eal kﬁgpersu%iggrlgnaggigner%@% H%rgster%%_ rs The

separatfon can be carri€d o col unm~sépa n-on iTal, phases or by
recr ysfamprat isod dr ormaeiopei @é;llldy Ja:c,qtnﬁe @@i@enmaclrlcuawgi,an optically

activee@pbHill adi@se r%lcbfllge'é'c‘i@t | zald,Ofe Wbl a%c%'&ﬁ'ccaéélyd active
reagent, such as, for exangjh an optically active alcohol, ‘and subsequent
wp

r enovabF2BFarhe ragifal FORECCifie 2GHII e RRIMARESUALLCTHIC t he for nul a

(1). aetordsnyfbacébeci aveat benmadpibeagoaverted into their salts with
inorganic or organic acids, in particular, for pharmaceutical use, into

their phyS|oIog|caIIjr acceptable salts. Acids which are suitable for:
thi-s Moreover, the compounds of the formula (1) accoyding to

the invention can, if they contain a sufficiently
acidic group, such as a carboxyl group, be converted,
if desired, into their salts with inorganic of organic
bazges, in particular, for pharmaceutical use, into
their physiologically acceptable salts. Bases which are
suitable for this purpose are, for example, sodium
hydroxide, potassium hydroxide, calcium hydroxide,
lysine, cyclohexylam;ne, ethanolamine, diethanolamine

and triethanolamine.

. According .to an. embodiment, . indole derivatives
of the general formula (1) are provided which may be
characterized in that R, Rz, Rs, Ry, Zland Zzhave the
meanings described above and Ry represents qulnolyl

which may be mono- or polysubstituted by Stralght -chain or
branched (C1 Cg~alkyl) or {(C;-C¢)-alkoxy.




28 January 2005 -3 purpose are, for exanple, hydrochloric acid,

- hydrobrom c acid, . sulfuric acid, phosphoric acid, fumaric acid,

- succinic acid, lactic acid, nalic acid, emnbonic acid, nps9dHusyIebsl, Ccitric
~acid, acetic acid, tartaric acid, grifluoroacetic acid, nethanesulfonic
aci d, sul foacetic acid or nal.eic acid. Mreover, the conpounds of the

for mul andcbrdgepr dpng, t i i n, ;| hey, cantai.n a sufficiently
~aci di ¢ _group, qggﬁcﬁbagi a%ﬁ%%%ﬁy%@?&%@”&g c%)]!rll(\g}%; ed s %&é’ﬁsr ed, into
their 'é%rtﬁ‘ﬁ t HePRSAdanferBrlsr ghhl ¢ abaserrovirdgshr titdhamayf be '

phar macguti cal yse, i.nto their physiologically acceptable salts. Bases

whi ch SPETaStPraBre £8r HRits FouRposBaiark, $0orNExdmplae ddf dmamiridxi de,
pot assiyeahy deaxihdeveCahel BN hyds pxk&er s b%ﬁ%@ﬁ‘ 1cychohgyyl am ne,

et Hanol ami ne,  di et hanol ami ne and tri et hanol am ne. ~Accor i ng to an..

enbodi nment, indole derivatives of the general formula (1) are provided

-which may be  characterized in that R R2, R3, R4, Zl.and Z2 have the -

nmeani n§§@FSEriohelel aBoviai iRl embpiléments guidudley| dewhi-abiway be nmono- or

pol ysub%tigcglt ed by straight-chain or branched (Cl-C6-al kyl) or (Cllj- C6) -
8 e

alkoxy9 2 Snud 65665 0f§m}f5 (1) are provided which may
16 characterized in that R, Rz, and R4, have the meanings
described above and R;, denotes (2—methyl)—6~quinolyl,£ Ro
denotes 4-chlorobenzyl, and = Z; and Z; each denote oxygen.
According to a second aspect of the invention, there is
provided a process fop preparing indole derivatives of the
general formula (1) as defined above characterized in that an-
- indole precursor of the general formula (2)
R, :
‘ :i: N
| . o , R, {-
20 , ' "

Formula 2

in which Ry, R3, and R4, have the meanings mentioned

- 25 above is reacted with a compound-of the-general.EOrmula

3
Z, :
Ya’/"kn/Y:z.
22

30 o . Formuala 3




20 According to a further enbodi nment, indole derivatives of the general
formula (1) are provided which may be .characterized in that R R2, R3, R4,
Z1 and Z2 have the neanings described above and Rl, reprgIgmias 2005

2-met hyl -6-quinolyl. . According to 511 further enbodi nent, indole
derivatives of the general formul a (1) are provided which may be

char act gpi zfﬁichnzma;d l%gvea@ge%e H%Mgehﬂsn%gﬂé ﬁnddesc“ bed above and

ot es hl orobenzyl, and Z,

R, den tes qui no
and 72 gﬁo‘?;‘?&éiﬁ” LAY O |Oﬁ’§f %01 e oifP REstsett @f the invention,

t here |§;u1|@[ag,\1|edq@a@lg 06RS%p f Or, e i ol & gerpy tives of the
gener al fl?(rrml a ((}.) as'}gfl ed asgg{gle%g]zg{r&c%deé?} zed(q‘e t ﬂat an, -indole
precursor of ~the YeHErs r’rﬂ‘feﬁy )°For &mzlqaﬁo\ﬂﬁ‘ﬁ cha‘Pé tﬁq@n and R4,
haveb 't hwlltriaannngmlnenblfomb& 2enghaie ficamelct e Wit h(sa) corrpound of the
general .formula (3) 30 Fornmula 3 28 January 2005 -5 in which Z1 and Z2
have the meanings nentioned and Y1 and Y2 independentl|y-of one another
represent a suitable |eaving group, such as hal ogen, ((Cl-C6)- al koxy,

-Otosyl, -0-nmesyl or -Nl-imdazole, and 5 with an am ne of the general
formula (4) or (5 R 1{] "
AN N,
H R, R,
10
Formula 4 Formula 5

in which. R and Ri. have the meanings mentioned above,
giving the desired compound of the general
15  formula (1} (with amine 4) or the compound of the

general formula (6) (with amine 5)

20 | ' Formula 6

in which Ri, Rs, R3, Rg, Z; and Z; have the meanings mentioned
i'ébove, using, if appropriate, diluents and
auxiliaries,.whefe the compound of the general formula
' 25 (6) may subsequently be reacted with a-compound of the
general formula (7) |

R-Y; {7)
30 in which R has the meaning mentiqned above and Y;

| represents a suitable eléctrophilic leaving group, such
as halogen, i(C;-C¢)-alkoxy, =-O-tosyl, -O-mesyl or -NI1-




“H'_~N"RHZN 1R 10 Forrrula 4 Formula 5 then in which. R and Rl have
“the meanings mentioned above, giving the desired compound of the general

15 formula _(1) (with amne 4) or the conpound of the gepgslanf®osul a (6)
(with amine 5 H 20 Fornmula 6 N, R |n which Rl, R2, R3, R4, ZI and Z2 have

t he neani ngs nentioned above, usi ng i f appropr| ate, dil uents and

auxi I'i ar e mppynd of the. general lla 25 (6) may '
subsequent %ia ‘Méi%{ eaé 8% ﬁHa c%%sp%)ﬂ o“TOH{FF’r’émdg Wér’al ‘I”B?ﬁﬁl F(7) R Y3 .
(7) 30 |q@e\ﬁm dirR hé@nﬁh@ rré)a/r‘ﬂmg;ermntn@ﬂedgaboué amiap\faamemwents a

sui t abl @ighRGi:oRRNd i6:4:83\ Mg gr oup, such as hal ogen, ; (Cl-C6)_al koxy,
-0-tosyl, -0-nesyl or -Nl= 28 January 2005 -6 im dazol e, giving the
desired conpound (1), where R does not denote hydrogen, using, if
appropr iSynthesdisl weattasand auxiliaries. ‘

The compounds of the general formula 1 can be obtained
according to Scheme 1 below: |

10 Scheme 1

1. Steg

. ()\—jl NaH/DMSO
"N
(O n

2. Step
1. (COCH,

— 3

Ci

- Furthermore, the compounds of the general formula 1 can,

15 also be obtained by the synthesis route of Scheme 2:

Scheme 2




Synthesis routes: The conpounds of the general

=according.to Schene 1 below. 10 Schene 1 Furthernore,
15 al so be obtained by the synthesd santsibeosof Schene
formula 1 in

and R1, R2, R3 5 and R4

general formula | can

2: Schene 2 28 January 2005 7 . The cgnpounds of the general
whi ch R= methyl, benzyl, propargyl r cyanomet hyl

have t he pea

accordi ng SodiQute of Scheng 3:

to the synthesgi
3) and (ﬁ) afe either
es —known -per s
(4) 28 Janua ) -8 % sef
"~ derivatives of t h&t for nél Fo

co

materi al s
prepared by

formula 1 can be obtai ned

Schene

10 15

r cigal Fy=@avai! abl d
nt af medpat s or" pr epar
eparation of starti
for exanpl e,

t he conpounds of the.

e prepared

The starting
or can be
(2), (3) and
ing the indole
ng materials
to the

and targef{ conpounds, refereHce“hay be”nade_
.fol'l owi ng standard wor ksk-8®pr.or gani ¢ synt hesi s,

t he

MaH, DMSO

2. Step
Ct

The compounds of the general formula 1 in which R=
methyl,
5 and Ry have the meanings given for the general formula

benzyl, propargyl or cyanomethyl and R;, Rz, R3

1 can also be prepared according to the synthe51s route
of Scheme 3:

p-Scheme 3
10
e
aNF
——— e
NaHOVF
Cl
a
" The starting materials (2), (3) and (4) are either
commerc1ally available or can be prepared by procedures
15 known per se. The starting materlals (2}, (3) and (4}




content of which is hereby explicitly included into the disclosure of the
,present application: Houben-Wyl, Volume E 7a (part 1) pp. 571-740
Houben-Weyl, Volume E 7a (part 2) pp. 205-686, pp. 157-2Dhniddy pods 290
-492, 119-156, 15 2) Monograph -Heterocyclic Conpounds” (Elderfield),

Vol une 1, pp. 119-207, pp. 397-616 Mdrunme 3, pp. 1-274 Vol ume 6, pp.

101- 135, . 234-323 3) Mbnogra h'"Cbnprehensive Organie Chem stry" (S.D.
20 Bart&#%xNﬁﬁeﬁffi§¥z atepp. fe55-poaparppng 20Be232ndppe 493- 564 The

sol vent sleanidraauxids aro®s thebe fusedial f @ppropriate, and the reaction

paraneters to be used, 25 such as- reaction tenperature and reaction tinme,
are known to the person skilled in the art owing to his expert know edge.
3 0 35 The indole derivatives of the general fornmula (1) according to one

- ' . ' ' i cular_as antitunor :
SSEE?Q?E?%}m?%égﬁfﬁgb&%gﬁﬁh Z???gﬁﬁggﬁg%ﬁig?kgﬁﬁgi%hggh s6%8nksti c ani mal s
. compounds, reference may be made, for example, -to the :
.following standard works of organic synthesis, the
content of which is hereby explicitly included into the
disclosure of the present application:
10 |
1) 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 '
15 2) Monograph “Heterocyclic Compounds” (Elderfield),
| Volume 1, pp. 119-207, pp. 397-616
Volume 3, pp. 1-274
Volume 6, pp. 101-135, pp. 234-323
3) Monograph.'“Comprehensive- Organic Chemistry” (S.D.
20 . Barton, W.D. Ollis) | | '
' Volume 4, pp. 155-204, pp. 205-232, pp. 493-564

The solvents and auxiliaries to be used, if
appropriate, and the reactibn parameters to be used,
25 " such as reaction temperature and reaction time, are
known to the persoﬁ skilled in the art owing to his

expert knowledge.

~ The " indole derivatives of the general formula (1)
"30‘ according to one embodiment may be éuitable as medicaments,
in  particular as antitumor agents, fdr"treating
" mammals, in particular man, but alsc domestic animals
" such as horses, cattle, dogs, cats, hares, sheep, -
poultry and the like.
35 o
Another embodiment may also provide indole derivatives as

described above for use in therapy.




such as horses, cattle, dogs, cats, hares, sheep, poultry and the |ike.

Anot her enbodi nent nay al so provide indole derivatives as described above

for use in therapy. 28 January 2005 -.9 According to a thyjfuaspest of the

invention, there is provided a use of the indole derivatives as defined

above for the manufacture of a nedicanent for treating tunors in

mammal s. At | east one indol e derivativ® of the general formila (1) may be

_-adninistered to a mamal in an anount effective for the treatnent of the

- tunor ., The oy %Begt igaldy sebbeet bretdesenvehttibe,i ntelre derivative which
may be “Gdmni'stered for the treatment depends inter alia on the nature and

the stpagerioledt he usrcogi $het Hadade deditvhéliyer of ged 1nsst PERYE R type of

adn1n|strat|o and the uratlon f r AHPNisgt ration can take

pl ace ta %3F§8F§|P 2 Bige Fﬁe“{fgg%e§§%%%2%§ﬂ§1.ngﬁaﬁﬁy)

parenh%rna{al% (ef0r cexaTRhe Suoukateausiay,i vientra £ ey semieaelly Fomirlader mal | y

~or intravenously), topi cal | or transderal | Accor Qurth
aspect(10fmahebé n&@mlnbﬁtEJE rle0 i3 YRR Y ‘?T%E?TE Aeht cﬁ%‘?%@%%r%zed in

that it C UM S %Sf A iy dr”grﬁf@ or e draast] I9ne fifrdolivecddpieat i ve
as defﬁhe ove. These can be solid, semsolid, liquid or aeroso

pr eparat itns. 1r&ﬁﬂeatde&mmnwepw@p&famam§@ara@m%f5t€>&fﬁjpl e, capsul‘ es,
powders,  granul es. tabl gl - SuitapLe S9TLSOh iRl CRAERLLOBRAT .

for the treatment
the stage of the oncosis, the age and the sex of the
the type of administration and the duration of

. patient,

" the treatment. Administration can take place orally,
.rectally, buccally {for example sublingually),
parenterally (for example  subcutaneously, intra-
musculafly, intradermally or intravenously), topically

. or transdermally.

Accordlng to a fourth aspect of the 1nventlon,'there is o
provided medlcament characterlzed in that rtcomprlses, as
derlvatlve

active lngredlent ‘at least one 1ndole

as defined above. These can be SOlld semlsolld |
liguid or aerosol. preparatlons. Suitable solid

preparations are, for example,. capsulés, powders,
granules, tablets. Suitable semisolid preparations are,
for example, ointmehts, creams, gels, pastes,
suspensions, oil-in-water and Water—in—oil,_emulsions.;'
Suitable liquid preparations are, for example, sterile
aqueous preparations for parenteral administration

which are isotonic with the blood of the patient.

- The invention is to be illustrated in. more detail by

the éxample below, without being restricted to the
axample.

Working examples

Example 1 (Reaction according to Scheme 1, 1. stéep):

Preparation of 1- (4-chlorobenzyl}indole




for exanple, ointnments, creams, gels, pastes, suspensions, oil-in-water
~and water-in-oil. emulsions.. Suitable liquid preparations are, for
exanpl e, sterile .aqueous preparations for parenteral adgiamnusiyr2a03 on
which are isotonic with the blood of. the patient. The invention is to be
illustrated in. nore detail by theléxanple bel ow, w thout being restricted
to the exanple. "working exanpl es Exanple 1 (Reaction according to Scheme
1, 1. step): Preparation of 1- (4- chl _orobenzyl) indole 28 January 2005
-10 A sé& wdlorighn 508659860905 oty 61 ) nddl andawizb i1 »f mDVB®@ i s added Ito
a m Xt ug f 32 sedi u i.de { 5 yspensi.on I n mnera
oi ') &nIﬁS@SO&% ggd%rdrre?@yl a P‘%’Lg{;’%% H‘:g %)%tzurgl hegtozi&ug't 60C f or
1. 3 houty9xREFideen arpéﬁednqb coBISpengidn 11n7 gmr(:ﬁam aid)) dh

| ) S oSalut ated at 60C,
4- ol or ebenaylo Chiokédayar euadded aclr OBl ShixEice S?,Isl.rjr]fllc%'ﬂt%%t deated at 050G

ht d.th red w
o o o SA800 QUL AN, A e o e e 00 10 2

wat er -
CH2Cl12, (Ot hé omgzhi c plﬁasel—icmldifd]:ﬁﬁm/_\plh anhyeh ges sm:.lunhaab&ate and

' essure. Yield:
zllgege?§§ﬁ)o Pﬁé@%%;r%ge §n§?2cgﬂ Eﬁ%?fﬂhdgecésgf Q¢%4h50 . step of
Schene stand overnight and then poured with stirring into
10 200 ml of water. The mixture is extracted repeatedly
with a total of 75 ml of CH,Cl;, the organic phase is
dried with anhydrous sodium sulfate and filtered and
-the filtrate is concentrated under reduced pressure.

Yield: 11.5 g (95% of theory)

© A5
o Example 2 (Reaction according to the 2. step of Scheme
1):
Preparation of N-(2-methyl-6-cquinolyl)-[1-(4-
20 chlorobenzyl)indole-3-yllglyoxylamide (D-69429)

‘At 0°C and under nitrogen, a solution of 10.2 g
(42.2 mmol) of 1-(4-chlorobenzyljindole in 50 ml of
ether is added drdpwise to a solution of 5.50 ml of
25 oxalyl chloride in 50 ml of ether. The mixture is
heated at reflux for 2 hours and the solvent is then
évaporated.~100 ml of tetrahYdrofuran were ;hen added
to the residue and the solution was cooled to -4°C and
treated dropwise with a solution of 15.66 g (99.0 mmo] )
30 of 6-amino-2-methylquinoline in 350 ml of THF. The
mixture is heated at reflux for 4 hours and allowed to
stand at room temperature overnight. The 6-amino-2-
methylquinoline hydrochloride is filtered off with
suction, the precipitate is washed with TEF, the
;35 filtrate is concentrated under reduced pressure and the
raesidue is recrystalllzed from methyl ethyl ketone/

methylene chloride.

Yield: 14.8 g (77.3% of theory)




1): Preparation of N-(2-nethyl-6- quinolyl)-(1-(4- 20 chl orobenzyl)

-indol e-3-yl ] gl yoxyl am de (D-69429) At OC and under nitrogen, a solution of
10.2 g (-42.2 mol) of 1-.(4-chlorobenzyl)indole in 50 obJafuaryeob®r is
added dropwi se to a solution of 5.50 m of 25 oxalyl chloride in 50 n of
ether. The nixture is heated at ret?tux for 2 hours and the solvent is

then e rated. 100 _qf, tet rahydrof uran were then added ‘to the
residueMgﬁglﬁﬁé%géﬁgfigﬁzmgéﬁkgéled to -4C and treated dropwise with a

solution of 15.66 g (99.0 Mol ) 30 of 6-am no-2--nethylquinoline in 350 m

of THF. pFBBarBXbyr 8¢ $hReRLEE R 1'ffiddMx for 4 hours and allowed to stand
at rooniTenpera ' ' ; - 0- 2'- nethyl quinoline .
“hydr ochFBfi f&Yrsisitter o8Pt i hhydgechdaricherqirkci gisardvied washed with
THF5 t heén- 3%dpddpaaica i sigonaaekyr atedounder gr qduggel ypressyLgsand the

residue_is . recrystalliz frommmethyl ethyl ketone/ ~methylene phlpride.
Yi el d: Tﬁégyg—%7?9§3§E¥E?ﬁééFg?'fgﬂfgﬁﬁ Y§66§d91I3‘Nblt|ng poi nt
182- 185¢1 Pp¢pargl amndef ihhe ohydr edhlterd dﬁhail[hilél ,eqihyggﬁﬁﬁuﬁégﬂgiiSBOf (1
hydr.oc | cqacid, -di $3alwve 5 0,0 1 sopropanol . is to O. g
ol ) 2’?8‘%\1:%‘3- a4 F{% By gui%%?yl Ile-[f-oﬁhg&ﬁlnor%en?%)igr‘?ﬁmé‘%‘? .

' under reduced pressure, evaporated to dryness. Repeated

10 additional evaporation with toluene gave the colorless

- and crystalline hydrochloride.

Yield: 0.49 g (100% of theory)
m.p.: 196°C
15
Preparation of the methanesulfonate:
A mixture of 0.453 qg {1 mmol) of N-{(2-methyl-6-

quinolyl)—[l—(4—chlorobenzyl)indol—3my1]glyoxy1amide
and 0.67 nl ‘of methanesulfonic acid in 15 ml of
20 dichloromethane is heated at 50°C for 30 minutes, the
resulting solutiom - is concentrated at 35°C under
*' reduced pressure, the . residue is 'additionally
evaporated with-methyl tert-butyl ether repeatedly, and
the resﬁlting residue is dried at 359C under reduced

25 pressure.

Yield: 0.46 g (84% of theory)
m.p.: > 230°C

30 -Example 3 (Reaction according to Scheme 3):

Preparation of N-propargyl-N-(2-methyl-6-quinolyl)-
[1- (4-chlorobenzyl) indol-3-y1]lglyoxylamide

35 At room temperature and under nitrogen, a suspension of
©2.32 g (5.13 mmol) of N-(2-methyl-6-quinolyl))-[1- (4
chlofobenzyl)indo1—3~ylig1yoxylamide in ZC ml of DMF is
added to ‘a suspension of 0.154 g of sodium hydride.
-(5.13 mmol, suspension in mineral 0il) in 10 ml of DMF.




-]glyoxylamde in 20 ml of hot ethanol, the mxture is heated at 70-80C
and the solution is, at 40C and wunder reduced pressure, evaporated to
dryness. Repeated 10 additional .evaporation wth toluene ggve trrk% gol orl ess
and crystalline hydrochloride. Yi elﬂ 0.49 g (100% of t hé& 8 196C
15 Preparation of the nethanesulfo Ate: A nmixture of O.453 g (1 rrrml) of

N (2-nmethyte6n ol Yigotigdd-chl orobenzyl ) indol-3-yl]glyoxylamde and
0. 6(7 m of met h%n%giulfonjc acid in 15 m of 20 dichloronmethane is heated

at 50C for 30 mnutes, the resulting solution is concentrated at 35C under
‘reduced prPesgsar®;ion hﬁf rassd dgﬁﬂﬁ@cm&a@n?l |y evapgr at ed \é\ll t hdrret h§|5C
tert- buty t her .repeat edl nd esul.ting residue is dried a

~under redtc%deqﬂgv%rg E F’él}/ r% T’@ gﬂ(‘%’&% FfLdhedtiypsolmsst : > 230C
30 Ex&npl¥n 3igRerepannl acder Ghdﬂged ot<Sche|4rE33)g Ar epast i 68 @f- s

ropar gyl Iget | )’ }EE’(b

(F:)hl grobenmé\{lﬂ%zacrj@glwm )31 y(r).[;L I a4)m (5{1]0 ﬁnzrylc)mrfdor%pe‘?’r ature and under

ni t rogen, Y% shepeisyiiofin 2Bmly ¢ st | epinol, of h&t 2xtethyk- 6-

. qui . noi yIndadda (4t chiasehenzwly) i pde! s%pddlghwéﬁlyg[ggg 4dd(1‘52%n§1 o

s added_t suspensi on of 0.154 g of so _
suspensi olff“feﬁf ?%‘%C{]@q%sﬁ‘ﬁ"%o farprapgdE to dryness. Repeated

10 additional evaporation with toluene gave the colorless

~ and crystalline hydrochloride.

Yield: 0.49 g (100% of theory)
m.p.: 196°C
15
Preparation of the_methanesulfonate{
A mixture of 0.453 g (1 mmol) of N-(2-methyl-6-
quinolyl}-{1-{4-chlorobenzyl)indol-3-yl]glyoxylamide

~and  0.67 ml of methanesulfonic acid in 15 ml of
20 dichloromethane is heated at 50°C for 30 minutes, the
resulting solution is concentrated at 35°C under
reduced pressure, the . residue is 'additionally
evapofated with‘methYl tert-butyl ether repeatedly, and
the resulting residue is dried at 35°C under reduced

25 pressure.

Yield: 0.46 g'(84%.o£ theory)
m.p.: > 230°C

30 _Example 3 {(Reaction according to Scheme 3):

Preparatidn of N-propargyl-N-(2-methyl-6-quinolyl)-
[1- {4-chlorobenzyl) indol-3-yllglyoxylamide

35 At room temperature and undér nitrogen, a suspension of
2.32 g (5.13 mmol) of N-(2- -methyl-6-quinolyl))-{1-(4-
chlorobenzyl)lndol 3- yl]glyoxylamlde in 20 ml of DMF is
added to a suspen510n. of 0.154 g of sodium hydrlde~

(5 13 mmol, suspension in mineral oil) in 10 ml of DMF,




.- 12 Melting point: 182-185C 28 January 2005 Preparation of the
hiydr ochl ori de: The equi val ent ampunt of hydrochloric acid, dissolved 5 in.
i sopropanol, is added to 0.453 g (1 mml) of N-(2- 28 January 2005

net hyl - 6- - qui nol yl )-[1--(4- chl orobepgyl)indol -3- yl-lglyoxylamd e in 20
m of hot ethanol, the mxture is heated at 70-80C and the solution is, at
40C and ﬂﬁm&ernﬁﬂmﬂﬂam.pﬁ@@suteongvaﬁeéﬂiﬁﬁ towdEynesse "Rapeatped 10

addi tion ra ] h t en col orI ess and cryst al l'ine
" hydr ochl glr |I§1e§p%(i 3é%d: 0: 45 g %%%%f hgopé)z 3 1@ )150Pr epar ati on
of the matdrEvamii foneside Almri 20umd off ommlg (alldﬁwh)lrol@cfil%,( 2-nethyl --6

m of
el e el PN XSl o g A Geq A0 G0, O

met hapnesul foni ¢ aci d
m nutds, GFPehRddEe iGRY sof ubPBES| Sméorﬂ:]elrﬂwesi eltb ast8n8Catndsson r educed

ressuretén{ib%rraQﬁr@uefol S gadeivid ORald Vi8YaRRAe t, ert- butyl
gt her repeate r@e rgtsultl ng resi dug%}ls%é)rl "J(}&HEE lg%(,t%nder reduced
.25 pres&iEe éPHO olét Jk sfh dfet nWBESY aRP. (extrazomi3oin Exanpl e 3

'(Reactlom:»ommomdl Ngiti 02S0hat® 3 methylene chloride, and the

combined organic phases are dried using anhydrdus

10 sodium sulfate. The extract is concentrated under

reduced pressure and the residue is purified using a

silica gel column (silica gel 60, from .Merck AG,

Darmstadt, Germany) and the mobile phase methylene
chloride/ethanol (97:3, v/v).

15
Yield: 1.98 g (78.6% of theory)
Mass spectrum: m/e= 491.9 (M") )
Biclogical tests

20
' 1. Antiproliferative action in wvarious tumor cell

lines

_ In a proliferation’ test, the antiproljferative activity
25 of the substance D-69429 was examined using established -
tumor cell 1lines. In the test used, the cellular
dehydrogenation activity is determined, which makes it

possible to determine the vitality of the cell and,
indirectly, the cell count. The cell lines uéed'are the

30 - human cervical carcinoma cell line KB/HeLa (ATCC
CCL17), the murine lymphocyte leukaemia L1210 (ATCC
CCL-219), the human breast adenocarcinoma line MCF7
(ATCC HTB22) and the ovary adenocarcinoma line SKOV-3.

{ATCC HTB77). These are established cell lines which

- 35 are very well characterized and were obtained from ATCC

and cultured.

The results shown. in Tab. 1 demonstrate the highly
'potent antiproliferative action of D-69429 in the cell




Preparation of N-propargyl-N-(2'-nethyl-6- quinol.yl)- _

[1- (4-chl or obenzyl) ndol --3-yl ]glyoxyl am de 35 At room tenperature and
under nitrogen, a suspension .of. 2.32 g (5.13 inmol)  of january 2005 _
N-(2- et hyl - 6-quinolyl'))-[I-(4- chlorgbenzyl)indol -3- yljglyoxylamde in 20 -
m of DMF is added to a suspension.of 0.154. g of sodium hydride- .(5.13

ol ,  suspensi 0gKOV-B1 nerali2aiol ) 4\ 10n8t.a0ks . DMoyi28; Japyar I)é}ngOOSA- 13
el I ow.

This resulted in strong,foamn with the mxture turning _
sol uti on Ilo%retﬁcé’g'frglyz 5.g]l%wrr%f)§\]’thofo pFopatiyyl’ cHimsi debe n%@eﬁF of DMVF is
added dr opwi Be6942and irhetlne xtese imsrimitlenfnidg ogedsgasal st shaed atfroozn 5
t enper at o qn . 3l to.stand . at room _te rature for
days. Thlej(rlggar %ngﬁgbﬁm%g)rflﬁ%naﬂ ?L?B/?(ﬁén t%é%u%et tlerﬁ)(?slf(}'_ of, ice water
and eXtracted in portions with 250 nl of methylene chloride, “and the

conmbi ned 2nr gamekhpy@ases are dried using anhydrous 10 sodi um sul fate. The
extract is concentrated under reduced pressure and the residue is purified
using a silica gel colum (silica gel 60, from Merck AG  Darnst adt,

Ger many) xand Tetshe fombicled 1phase debil/dylogRe asehlaeitiidgist hanol (97:3, v/iv). 15
Yield: 1.98 g (78.6% of theory) Mass spectrum me= 491.9 (M) Biol ogical

tests 20
10 The adherently growing tumor cell lines HeLa/KB, SKOV-3

and MCF7 and the L1210 leukaemia line, which grows in

suspension, were cultivated under standard conditions

in an incubator with gas inlet at 37°C, 5% CO, and 95%

- .~ atmospheric humidity. On Test Day 1, the adherent cells
15 are detached using trypsin/EDTA and pellieted by
centrifugation. The cell pellet is then resuspended in

the RPMI culture medium at the appropriate cell count

and transferred to a 96-well microtiter plate. The
plates are then cultivated overnight in the incubator

.20 with gas inlet. The test substances are made up as
stock solutions in DMSO and, on Test Day 2, diluted
“with culture medium to the corresponding

- concentrations. The substances in the culture medium
are then added to the cells and incubated in the

25 ' incubator with gas inlet for 45 ‘h. Cells which have not

been treated with test substance serve. as control.

For the XTT assay, 1 mg/ml of XTT (sodium 3‘-[1-
(phenylaminocarbonyl) -3, 4—tetrazoliumj -bis{4-methoxy-6-

30 . nitro)benzenesulfonic acid) is dissolved in RPMI-1640
medium without Phenol Red. Additionally, a 0.383 mg/ml
solution of PMS (N-rmethyldibenzopyrazine methyl
sulfate) in phosphate-buf fered saline (PBS) is
‘prepared. On Test Day 4, 75 pl/well of the XTT-PMS
35 mixture are pipetted onto the cell plates, which by now
have been incubated with the test substances for 45 h.

. T6 this end, the XTT~solution is mixed with the PMS
solution in a ratio of 50:1 (v/v) shortly before use.

“The cell plates are then incubated in the incubator




1. Antiproliiferative action in various tunor cell lines In a .

proliferation' test, the antiproliferative activity 25 of the substance

D- 69429 was exam ned using established tunor cell |ines. 24 ¢ 2b@st used,

the cellular dehydrogenation activity is determ ned, which nmakes it

possible to determne the vitality of the cell and, indirectly, the cell

count. Theiwel lydd nealesedEsr € ot heudOnBuman ger vigal @@é&cio%%%aqel | T'ine
210

KB/ Hela (AT , the in e | hocyte | eukaem a L (ATCC
CCL- 219) ,A%I%%%Jnﬂ%f’“@és%s '%g%ﬁ‘éﬂ?ﬁg@ﬁﬂ Pﬁ@tOWEF?r-(Ach HTB22) and
the ovary adenocarcinoma |ine SKOV-3 (ATCC HIB77). These are established-

cell lingguc 5 e ver har et | .and _were obtained from ATCC
and cul tE%el\gB.T%g%r egl?ﬁgf)%“ S o%il#%&‘rabﬁ%l é&elr;i%%%??g?e ]trhepﬁirﬁlf pot ent
ant i pPol iT@radti%Re ackPon &heD 694pgnal t helgel | caBcukanedy 200Be - 14

line' SK@tdprholbZ-and,e HeLalkkByi®9 ng §£9 thegpardd Lyl ar h\é'ﬁgc’w growt h
of the MCE7 |line, the effect of D 69429 in the test period of 48 h is only
smal | ( TESHSHIST iBIF-at5$ 16 gg/nl; thus stated as >3.16). 5 2. Method
XTT Test for cellular dehydrogenase activity 10 The adherently grow ng
tunor cell lines HeLa/ KB, SKOV-3 and MCF7 and the L1210 | eukaem a line,

- which grows in




suspension, were cultivated under standard conditions in an incubator with
gas inlet at 37C, 5% CO2 and 95% atnospheric humdity. On Test Day 1, the .
adherent cells 15 are detached using trypsin/ EDTA and pelB esredniepos :
centrifugation. The cell pellet is then resuspended in the RPM culture
medi um at the appropriate cell count “and transferred to a 96-wel |l

“mcrotiterapl at'e. dheicpbatgsoabaithe) Qi thvasesh oygr pight. i the

i ncubator 20 with gas inlet. The test substances are made up as  stock

sol utions in DVBO'EAGS or CPE¥ESDaydoteHIBERd LAt h Bul Swhsteadicum to t he
correspondi ng concemenataohsnsiThe substances in the culture nmedium are
then added to the cells and incubated in the 25 incubator wth gas inlet
for- 45 h. Cells which have not been treated with test substance serve-as
control . For thd)¥0Pr2smauced grawtt irdfibion 6§ ediions tidnof sells -

(phenyl am nocarbonyl )-3 ,4-tetrazoliun-bis(4--nmethoxy-6 30 nitro)
benzenesul foni ¢ aciffteirFedimmml ved | n RPIskevb@dBan mimghy um Wi t hout Phenol

Red. Additionally—a—6-383—ngim— sol uisi-on-of PNS_(N- t hyl di benzopyr azi ne
met hyl sul fatg) #h phosphat feréd saline (PBsp—+s prepared. On Test
Day 4, 75-1/well of the XTT-.PMB 85anigfure are./ pipetted onto the cell

pl ates, whi chgﬁym'mw have/been ifc@g@tpd with fhe test|substances for 45
h. .To this ®ndsfthe XTTF' solutjor -4p5 mixed with thelPMS solution in a
rati o of 50: Jg(v/ v) shortlly before gse. pl atps are then

i ncubated in theo 28 Janpary

9 : 7 & 5 5 2 7 5 s
D-69429 log IV} D-69429 log [M]
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D-69429 log [M] D-69429 tog [M]

Growth inhibiton, IC50 [pM]

KB/Hela 0.17
SKOV3 0.17
MCF7 0.26

L1210 0.35




- .15 with gas inlet for a further 3+'h, and the' optical density

(-OD490, 1"i) is determned in a photoneter. Using the OD490,,, , obtained,
the inhibition in percent 5 relative to the control is cakgaiuatedos The
antiproliferative activity is estimated using regression analysis. 28
January 2005 -16 Tab. 1 In vitro cytdfoxicity of D 69429 in tunor cell
l'ines (Cy: getier m ned for 8 substance concentrations) D-69429 induces
growt h inhibition of various tunor cells 1<Bl1l-|elLa (cervixJhuman} 75 -g ~
-7 -6 -5 TaRIgFeNtGd g MOFMY (Qfarffit IVRIRANPSKGY3 (ovarian ! human) L9
2t 0 (| eukmmp»dingdwse) Growth inhibiton, I C50 [tiM KB/ Hela 0.17 SKOV3 0. 17
NCF770'ZQ1H12¥Q:"35 28 Janu%fy 2005 é%?oEﬁgnple I

ive compoun

5 {2} Lactose 98.0 mg
(3) Maize starch 50.0 mg
(4) Polyvinylpyrrolidone 15.0 mg
(5) Magnesium stearate = 2.0 mg
Total: 0 215.0 mg
10
Preparation:
(1), (2) and (3) are mixed and granulated with an
aqueous solution of (4). The dried granules are admixed
with (5). This mixture is tabletted.
15
Example IT
Capsule containing 50 mg of active compound
Compositioﬂ: '
(1) Active compound 50.0 mg
20 (2} Maize starch, dried 58.0 mg
(3) Lactose powder 50.0 mg
" (4) Magnesium stearate 2.0 mg

Total: 160.0 mg

25 Preparation:
(1) is ground with (3). This ground material is added -
with vigorous mixing to the mixture of (2) and (4).
This powder mixture is, on a capsule filling nachiné,

filled into hard gelatine capsules size 3.




‘Tabl et containing 50 ng of active conpound Conposition: (1) Active
compound 50.0 ng- 5 (2) Lactose 98.0 ng (3) Maize starch 50.0 ng (4)
Pol yvi nyl pyrrol idone 15.0 ng (5) Magnesium stearate 2. 02#ganudgt2ats 215.0
mg 10 Preparation: (1), (2) and (3) are mixed and granulated with an
aqueous solution of (4). The dried granules are admxed with (5). This
m xture is tabl'etted. 15 Exanple 1], Capsul e containing 50 ng of active
compound Conposition: (1) Active conmpound 50.0 ng 20 (2) Maize starch
dried 58.0 ng (3) Lactose powder 50.0 ng (4) Magnesium stearate 2.0 ng
Total : 160.0 ng 25 Preparation: (1) is ground with (3). This ground
material iSChdoded wth vigorous mxing to the m xture of (2) and (4).
This powder m xture is, on a capsule filling nmachine, filled_,nto hard
gel ati ne capsul es size 3. 28 January 2005

1. Indole derivatives of the general Formula 1

.RZ

Formula1
- in which

R ‘denotes hydro.gen or (CZ-C5)-q]kyny1;

'R; denotes quinolyl which is optic;nally substituted by Cie alkyl; pyridol[2,3- |
b]pyrazinyl or indazolyl;

R; denotes (Cig)-alkyl which is mono- or polysubstituted by phenyl, where the
phenyl radical may be unsubstifuted or mono- to pentasubstituted by identical or
different halogen substituents; ‘

‘R3 and Ry denote hydro gen;

A denotes oxygen or sulfur or genii_nally attached hydrogen and hydroxyl; |

7Z»  denotes oxygen;




-18 "Clains 1. Indole derivatives of the general Formula 1 Fornmula 1 . in
whi ch R denotes hydrogen or (C2-C6)-alkynyl; R denotes quinolyl which is
optional Iy substituted by Cl alkyl; pyridol [2 3- b] pyrazb@iydnu@y cbadazol yl ;
R2 denotes (Ct-6 )-al kyl which is nono- or polysubstituted by phenyl,

where the phenyl radical may be unsubstitated or nono- to

pent asubstituted by identical or :different hal ogen substituents; R3 and R4
denot e hydrogen; denotes oxygen. or .sulfur or geninally attached hydrogen
and hydr oxieir tfRosleR0§ @0 RYMIRNIncRBinkahe dlayteROfrs dAfd-enthtidmert, amtioner s,
-stereoisoners , including the diasteregners and enantioners, and the

physi ol ogi &@mhymak@g@pﬂmwp&ﬂah%ltﬁ Heredf 2. Indol e derivative accor di ng to
claim1 wherein R denotes ethynyl or propargyl. 3. Indole derivative
according to claim1 wherein R2 denotes (Cl.)-al kyl which is "nobno- or

pol ysubst i tmdotidsiyatphemybrdingrerodaitnhiewhéreimB. dermdéscahyriyd onpropargylo

- - pentasubstituted by identical or different hal ogen substituents sel ected

fromchlorine, bronmine or iodine. 4. Indole derivative-according to claim

1, charact gry,zeglr t&@@écoﬁimg%a cRBan 1Réheréh Rﬁ@en%?esk@{%) hig1 WBRRIIHTS

descri bed above an represents quinolyl which is nono- or
pol.ysukbsiniot umecinomsulsmnm@hby cplainyl, owhbreaﬁhﬁladlﬁ(lﬂl-r@&cdl k§ | onas, tq ndol e .

o opemayDsnisd et poier iRt ettty M by Fonk: R4 2
2- met hylsHimg ut mmé!

4. TIndole derivative according to claim 1, characterized in that R, Ry, Ra, R4, Z; and
Z, have the meanings described above and R, represents quinolyl which is mono- or

polysubstituted by straight-chain or branched (C;-Ce-alkyl).

- 5. Indole derivative according to claim 1, characterized in that R, Ry, R3, R4, Z; and
7, have the meanings described above and R, represents Z-mcthyl-‘6-quinolyl.

6, Indole derivative according to claim 1, characterized in that R, Ra, R4 have the .
méam'ngs described above and R; denotes (2~methyl)46uq1ﬁnolyl, R; denotes 4-

chlorobenzyl, and Z; and Z, each denote oxygen.
7. Indole derivatives according to any of claims 1 to 6 for use in therapy.

‘8. Use of the indole derivatives !"according to any of claims 1 to 6 for the

manufacture of a medicament for treating tumors in mammals.

' 9; - Process for preparing indole derivatives of the general formula (1) according fo
any of claims 1 to 6, characterized in that an indole precursor of the general formula

@




"6. Indole derivative according to claim1l, characterized:in that RR R3, R4
~have the nmeanings described.above and Rl denotes (2-nethyl)-6-quinolyl, R2
denotes 4- chlorobenzyl , and Z1 and Z2 each denote oxygesuanhardobas
derivatives according to any of clains 1 to 6 for use in therapy. 8, Use of
the indole derivatives (according to any of clainms 1 to 6 for the

manuf acture of "a medi canent for treadéng tunors in mammals. 9. - Process
~for preparing indole derivatives of the general formula (1) according to
any of -clains 1 to 6, characterized in that an indole precursor of the

- general fornmula (2) 28 January 2005 -20= Fornmula 2 in which R2, R3 and R4
- have the neanings nentioned above is reacted with a conpound of the
~general fornula (3) Formula 3 in which Z1 and Z2 have the neani ng nentioned
above and Y1 and Y2 independenkly of one another represent a suitable

| eavi ng group, such as hal ogen d_-C6)-al koxy, -O tosyl, -0-nesyl or

Nl -irnidazole, -and then with 'ne of the genneral fornula.(4) or (5)
Formula 4 ... Formula 5 28 Jantary¥ k005 -21 in which R and R1L have the
meani ngs nmentioned above, giviRg the(desired conpound of the general
formul a (1) (with amne 4) or the coﬁpound of the general formula (6)
‘(with amne 5) Fornula 6 in which R1l, R2, R3, R4, Z1 and Z2 have the

meani ngs nmentioned above, using, if appropriate, diluents and auxiliaries,
- where the conpound of the genegalf,9cmil a (6)

in which Rj, R3 and R, have the meanings mentioned above is reacted with a

compound of the general formula (3) -

. z; ‘ .
o
4
Formula 3

in which Z; and Z, have the meaning mentioned above and Y and Y indep endently of
one another represent a suitable leaving group, such as halogen, (C1-Cy)-alkoxy, -O-
tosyl, -O-mesyl or ~N1 —ilnidazoie, and then with an amine of the general formula.(4)
or 5) |

N - Hi‘N\R

a e ?




may subsequently be reacted with a conpound of the general formula (7) R
-Y3 (7) in which R has the neaning nentioned above and Y3 represents a
suitable electrophilic |eaving group, such as hal ogen, ana{§@;@bgcoxy,
-0-tosyl, -0-nmesyl or NI -imdazole, giving the desired conpound (1),
where R does not denote hydrogen, using, if appropriate, diluents and
auxili-aries. 10. Medicanent, charact2f+zed in that it conprises, as active
i ngredient, at |east one indole derivative according to any of clains 1 to
: °. in which R and R; have the meanings mentioned above, giving the desired compound

of the general formula (1) (with amine 4) or the compound of the general formula (6)

p

(with amine 5)

Formula 6 i

m which Ri, Ry, Rs, Ry, Zy and Z hdve the meanings mentioned above, using, if
éppropriate, diluents and auxiliaries, where the compound of the general formula (6)

may subsequently be reacted with a compound of the general formula (7)
R-Y; (7) -
in which R has the meaning mentioned above and Y; represents a suitable electrophlhc
leaving group, such as halogen, (CrCs)-alkoxy-, -O-tosyl, -O-mesyl or —Nl—mdazole :

gwmg the desired compound (1), where R does not denote hydrogen using, if

appropriate, diluents and auxiliaries.

10. Mcdicamént, characterized in that it comprisés, ag active ingredient, at Jeast one

indole derivative according to any of claims 1 to 6.




