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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 substituents
are neither described nor suggested in this
. publication.
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According to a first aspect of the invention, there
is provided indole derivatives of the general formula 1 |
20

Formula 1

in which
25 R denotes  hydrogen of (Cj—C%) —alk_-ynyl; N

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

~ or indazolyl;
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nmedi canent s

A denotes oxygen or sulfur or geminally attached

hydrogen and hydroxyl;

Zz denotes 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 which are present as racemates
cén be'separatad by Hethods’knowﬁ per se into their
optical isomers, i.e. enantiomers or diastereomers. The
separation can be carried out by column separation on
chiral phases or by recrystallization from an optically
_active solvent or using an optically 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 whiéh; are suitable for this




The the invention relates to novel indole derivatives of general formula
1, to their preparation and to their use as nedicanents, in particular for"
treating tunors. Indol-3-yl derivatives having certain 28 Jandary 2605 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.substituents are neither described nor suggested inthis
publication. 15 According to a flrsTsaspect of the invention, there is
provi ded indole derivatives of the general formula 1 R I N, R3 20 Fornul a

1 i n whicho28 R demot es hgdrogewamplecz-CﬁydﬁﬁdqmqﬂicFﬁ admmptes qui nol y
whi ch Retit Cl al kyl| ] pyrazinyl,
or |ndg§d?BFk8R§% j%nudr %%ggupyi 8§ﬁg%es¥P8fQ§é€f% i,ch is nmono or
PO ysuﬁ%ﬁ?@@e@c@ pﬂiwﬁﬁﬂnlﬂh@lcedt hel pHeiy | agddi c aialigy EbELd,unsubst zt ut ed
or nmongmpbRibeRAbstAisted aMda, citric acid, acetlc"ac1d,

tartaric 'acid, trifluorocacetic acid, methanesul fonic

acid, sulfoacetic acid or maleic acid.

Moreover, the compounds of the formula (1) according 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.




identical or different hal ogen substituentsl: R3 and R4 denote hydrogen;

- Z1 denotes oxygen or sulfur or gemnally attached hydrogen and hydroxyl;

~ Z2 denotes oxygen). their tautomers, stereoisoners, inchggidagryt2a6s

~di astereoners and enantioners, and, the physiologically acceptable -salts
t hereof.. Thus, for exanple, the conmpounds of the general fornmula (1)
‘accor digd@ide tpventi j.C - or. ot nt.ers .of chirality and
~whi ch ar presﬁt tgsedrqaglgﬁ%%gg %gg)%%ﬁg%&gtp’ar:é{lg%f%y%eﬁé:tlﬁggswl?ﬁom per se
into tidir “h6pt PERPTRdonEPEMuLae. (Bham¥enmmowidedi adtietenagr be The
separation can he carri gg out by columm separation on .chiral phases or by

recrysf Ia!riafgteir&ﬁefjr ot ant@bptircaet yRsadti v 8BRvEntase tdisngaanops cal |y
activedaeikeiBed BaseeORnBY R ,erhyﬁfségélﬁtgnz—Mé%ﬂyﬁﬂsﬂcg%iﬁﬁiﬂ .active
reagent, such as, for exanple, an optically active cohof, and subsequent
renmoval of the radical Furthernore, the indole derivatives of the formula

- (1). according-to the invention can be converted into their salts with

i nor gaRicECEigyalr? c aaciwzthemn pmbofdukat, ifrslolghadencesatieal use, into’

t heir @hyﬁhol o%i calljr acceptable salts. Acids which are suitable for
this 287 Jafhtiry 95865313 ferpysé arld) f G exdmeldan drideitlor ivanci Be
h%ﬂ{Obéﬁﬁkﬁcﬁékgzed Sﬂhfuﬁhﬁtackg1-ﬁﬁpSQﬂQﬁ'CRfc'ﬁﬁve 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 for preparing indole derivatives of the
general formula (1) as defined above characterized in that an-

- indole precursor of the general formuia (2}

R, :

(T
‘ S , R, '1\’
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, ‘
Y"/‘kn/Yl
22

30 o . Formuala 3




fumaric acid, succinic acid, lactic acid, malic acid, enbonic acid,

-mal onic acid, citric acid, acetic acid, tartaric acid, trifluoroacetic
aci d, nethanesul fonic acid, sulfoacetic acid or nual.eic28ghgandosover,

t he conpounds of the fornula (1) acqgrdlng to the invention can, if they
contain a sufficiently acidic group, such as a carboxyl group, be

convertgﬂ wthhd@?dﬂﬁizyE%&bttﬁ%rméﬁhﬁﬁﬁﬁﬁﬁQnEQBBQthﬁ gor organic bases,

in part culqé fqr pharmaceutical use el r physiologically
accept abP &'y f%%ln§§§§§dﬁﬁléﬁ'§¢éoﬂﬂn%QﬂﬂW?ﬁ(ﬁeﬁﬂﬁ%ﬁqnn®ose are, for

exanmpl egusedicuR 18%dE ey deoupot assiny ci-um hydr oxi de,
| ysi ne, s Iohex*&qgﬁngh%efugnoli%h QQH%H aﬁol@ﬁ%ng V;nd
|

trlethano anrne.”  Accordi ng-t BEK. %ﬁboapnéﬂF'aFﬁﬁéie ﬂ%@lﬁ%ﬁfVes of the
gener al withmahaafiipeaprd phevigeednsl domaylde(d)char aggerized in that R R,
R3, R4, Z1 and Z2 have the neanings descri bed above and Rl represents
quinolyl whi ch-may be nono- or pol ysubstituted by strai ght-chain or
branched (Cl-C6-al kyl) or (Cl-C6) - al koxy.- 28 January 2005 5 10 .15 20
According to a further gnbodi nent, indole derivatives of the general
formula (1) are provided which may be characterized in that R R2, R3, R4,
Z1 and Z2 have the negnNn%% descri bed aboveHimd R1, represents

2- net hyl - 6- qU|nonI 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-




According to a further enbodi nent, i:ndole derivatives of the general .
“formula (1) are provided which may be characterized in that R, R3, and R4,
have the nmeanings described above and RI, denotes (2-netBywhdmfr208si nol yl,
R2 denotes 4-.chlorobenzyl, and Z _and Z2 each denote oxygen. According
to a second aspect of the invention; Sthere is provi ded a process for .
prepari Sy de ives, of neral forpula (1) as defined above
char act eqrgrlllze%(%%l% hglﬁ/’gh éh oI%esp:FIé SOFESF1 e(déner‘é{he?fﬁrrﬁula (2)

For mul a @9 vitrteh @’QQHORQ MmemaveuisMereamlfngsapxmﬁpﬂrmgb 25 above is
react ed @stderd <C RO WL, i0f; 4hes general . fornula (3) 30 Fornmula 3 28
January 2005 -5 in which Z1 and Z2 have the neani ngs mentioned and Y1
and Y2 independently of one anot-her represent a suitable |eavjng group,
suchs as Syalttgeis oltest)- al koxy, -Otosyl, -0-nmesyl or -NI1- i'm dazol e, and
5 with an amine of the general formula (4) or (5 R .1 H'_~N RHZN 1
R} 10 Fornmula 4 Formula 5 then in which. R and RL have t he nmeani ngs

ment i on8Yeabopwpounds of the general formula 1 can be obtained

according to Scheme 1 below:

10 Scheme 1

1. Step

. ()\—jl NaH/DMSO
"N
4 Q_CH@ n

2. Step
1. (COCH,

— e

Ci

- Furthermore, the compounds of the general formula 1 can,
15 also be obtained by the synthesis route of Scheme 2:

Scheme 2



giving the desired conpound of the general

15 formula _(1) (with am ne 4)

-0or the conmpound of the general fornula (6) (wwth amne 5) H 20 Fornula 6
N- R in which Rl, R2, R3, R4, Z1 and Z2 have the neani ngsJames bossed
above, using, if appropriate, diluents and auxiliaries,-where the conmpound
of the general formula 25 (6) maygsa §equent|y be reacted with a conpound
of the generat—formia—(7)—FR—Y3——7) 30 imwhrch-Rhas—ttg neani ng
nment i onedjabove and Y3 gg@j@ sents a sui tabl e el ectrop' | ic | davi ng group,
such as hal og , (C1- al koxy, N0 ﬂ or -|N1= 28 January
2005 -6 im gi v+ng_t.her~desi d \1)/ frereHR | does .not
denot e hyglr og ng, ##f_-appLopr [fli | ugnt s—and auxilidries.

- Synt hesi s|rout es: FThe céof €- eneral formula 1 can {he obtai ned
according{to Scheme 1 below. 10 Sthene Furt hernore, the cornpounds of the
genéral fornmula | can 15-8%®80 be obtained by the synthesis route of Schene
2: Schene|2 : - ’

MaH, DMSO
u@ﬂ;m
2. Step ct

The compounds of the general formula 1 in which R=

| methyl, benzyl, propargyl or cyanomethyl and R;, R,, R
5 and Ry have the meanings given for the general formula
1 can also be prepared according to the synthe51s route
of Scheme 3:
~ Scheme 3
10
—T
Y,
el
aNF
———
NaHDOVF
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}




28 January 2005 7 . The conpounds of the general formula 1 in which R=
,methyl, benzyl, propargyl or cyanonethyl and Rl, R2, R3 5 and R4 have the
meani ngs ‘gi ven for the general forrmula 1 can also be prgpgh@ﬂygngordlng to
the synthesis route of Scheme 3: Schenme 3 10 15 The starting materials
(2), (3) and (4) are either conmmerc®ally available or can be prepared by

procedures kno per,se. The starting materials (2), (3) and (4) 28
ganuaryaﬁ%SUE W%ﬁlar%ﬂ?@%ﬁ?ﬂl?%?%rnﬁﬁ?atE§eP@¥l%@ep§hﬁnglnﬁelendole

der.i vat idegsi veft itdess f asfrul ahél) folraia1khe @neparation of starting materials
and target conpounds, reference may be made, for exanple, - to the _
.follow ng standard works of organic synthesis, the content of which is
hereby explicitly included into the disclosure of the present application:

FDUQ?H'WQH1tﬂ@|gﬁ%ggfgiﬂﬁ@fEfl%dg}tfggf%égekgg E”%%Ey'ta¥gggne E 7a
(part 2) pp. 205-686, pp. 157-204 pp p
. "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;
pPp. 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.




290 -492, 119 156, 15 2) Monograph -Heterocyclic Cbnpounds" (El derfield),
Vol une 1, pp. 119-207, pp. 397-616 Vol une 3, pp. 1-274 Volune 6, pp.
101- 135, pp. 234-323 3) Monogr aph " Conpr ehensi ve Crganlczghﬁg&§ " (S. D
20 Barton, WD. Adlis) Volune 4, pp. 155-204., pp- 205-232, pp- 493-564 The
sol vent s and auxiliaries to be used | f approprlate and the reaction
paraneters to be used, 25 such as- reé%tlon tenperature .and Teaction tine,
~are known to the person skilled in the art owing to his expert know edge.
3 0 33 Ihed; g; 6 derhyali yspeat e chienenalentabiy! atete iaccording to one
enbodi ment may be suitable as nedi canents, in particular as antitunor
ageﬂt@roﬁdﬁeﬁreaMBRgffﬁﬁgﬁathOﬁ@ gartveizesmas, I6dinacs 4°@5fedic ani nal s
such as horses, cattle ogs, cat har ryinand the like.
Anot hé e MR RET ay fafs §SHH- G gtlg olerggﬁﬁg tlvesrggindescrlbed above
for U%%dn@ltsh%taﬁjéas%8oﬂ@nlialﬁy)lzzO@l@rlv%tAweoM dpet geaetrailr Foampdét of the
~invention, there is provided a use of the indole der| ég@fv@sfgfflned
above (fldrmayﬁeen%ﬂlmilamwléefé)ft% ISRt F P TPRATT ngﬁ)% unors.in .

the treatment of the tumor. The therapeutically effective dose
of the indole derivative which may be administered

for the treatment depends inter alia on the nature and
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 intravenocusly), topically

. or transdermally.

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

~active lngredlent at least one

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
example. '

Working examples

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

Preparation of 1- (4-chlorobenzyl}indole




mammal s. At | east one indole derivative of the general formula (1) may be
~admnistered to a mammal in an anount effective for the treatment of the
tumor. The therapeutically effective dose of the indol e2gigsniungog® whi ch
may be adnministered for the treatnent depends inter alia on the nature and
the stage of the oncosis, the age am@-the sex of the patient, the type of
admnistration'and the duration of .the treatment. Adm-nistration can take
place orally, rectally, buccally (for exanple sublingually),
par ent ealdat yifigm exnpl- §6s @bl a}feoru:s%jy olf:‘l][iliﬁiolff.lsﬂm 25 | m% ot ][ ade[ Eal |y
or intr ayepousl j cally, o er ccordin o a four
aspect of theafﬁbgﬁ%e%% %the?e %&k%%?%V| %ﬁ 3lcaﬁént ch3P8¢t8ti zed in
that it hysForisles, (4s055cmak: |ﬁ@ﬁ®mn§ﬁﬁﬂlaunle®smen@b icidol e igeri vative

as defi Bedrabaye. aThesBytarRuEosqded, HQN ﬁ?k{'tq]’gel '1‘1‘.“'}ge<]!1)1£e365930|
exa capsules

repar at. ui.t able solid aratjons are :
Bomgers%oggrgﬁﬁl&s% ﬁﬁﬂ%ﬁéﬂmg& I%ﬁ%ﬁ%ﬁ%oF?dC%@épaﬁaﬁléﬁs7age f or
exanpl e (Ooiliat memils), co€ansl—@alcoREdESs, cﬁmaﬁga@(Ngge0|gd§gawater ?gd
wat er - i pB= I S yitahle |iquid preparation e or exanp
steriIeBrgghﬁggﬂss%ggng% ?68? 5t %gggﬁgefﬁf gan?n|§1 E@hich are
isotoniétﬁpgh Pvierpigody cﬁndthéupatEemnxxﬂh@1WMMeatnﬂﬁln§ tDnb@ il lustrated

in. 1m0rgodeml |oi@YwaEQ§ exg{p! ﬁlgﬁhg\g Ri/%t @%ﬁ&a@%leﬁgdfgéé%tg%fcﬁe%g ';-hel

“exanmpl e. ' work exa es Exampl e ction accor
il with a to al r‘rP 75 ml rrgf CHZClz, the organic phase is

5t ep') dried with anhydrous sodium sulfate and ' filtered and
-the filtrate is concentrated under reduced pressure.
Yield: 11.5 g (95% of theory)
- 15
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-yl]glyoxylamide (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 t_hen added
to the residue and the solution was cooled to -4°C and
treated dropwise with a solution of 15.66 g '(9,9.0 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 TfIF, the
.-13'5 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)




Preparati-on of 1- (4- chl_orobenzyl) indole 28 January 2005 -10 A solution
-of 5.86 g (0.05 not) of indole in 25 mM of DWMSOis added to a m xture of
1.32 g of sodium hydroxide (0.055 nbl, suspension in m pgdadua®idodPs & . 5 50
m of dinmethyl sulfoxide. The mixture is heated at 60C for 1.3 hours and
then allowed to cool, and-.17.7 ':g‘“(‘t)‘. 11 nol) of 4-chl orobenzyl chloride

are add owi se. The.sqlytjon is heated at 60C, allowed to stand
over ni gﬁg’lg%%‘%? gﬁ%ﬁdulrigg \(/1vi8'téhcgti rring into 10 200 M of water- The

m xture is extracted repeatedly wth a total of 75 m of CH2Cl12, the

or gani Cpphageats ondbirednW Ly grlydrQuysodi um'sul fate and filtered and .the
filtrat& is conc ' ressure. Yield: 11.5 g (95% of

“theory)TBS S@EHE N RRECENEN UecBrdraghioribe ikt egistobehdne 1):
Pr epar aihon safpNgazotgt hyé - Baqeu A yb) 163- §4-(12Qnehoropenzyb)

i ndol e- 3- | yoxyl.am d 42 At _0C and .under _nitrogen, a solution of
10.2 ¢ ‘(‘?ﬁﬁl’g"ﬁﬁﬁ}y‘}n@ﬁ! ."E[i_g r6rdpEehrrAvdddreoli-s 50 M of ether is
added dvbpgilgexydamidel thi @0 ofl D5hid efhatboxatve whkesideisn 50 M of
ether. Jhgegixture-issqogatedqat ref |yx f.or 2 hours and _the solvent is
t hen e%a%%‘rggt e% 380881.% o%lq?ettr%%ygr% e whie tar{:eng‘gagedan‘go t he
resi dueia@ert kedyepdt PoRSHIS ec odviedb i befC tandiryness. 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)—[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
eVapoféted with-methyl tert-butyl ether repeatedly, and

the resulting 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-y1llglyoxylamide

35 At room temperature and under nitrogen, a suspension of
2.32 g (5.13 mmol) of N-{(2-methyl-6-quinolyl))-{1-(4-
chlorobenzyl)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.




treated dropwi se with a solution of :15.66 g (99.0 mml) 30 of

6-am no- 2--nmethyl quinoline in 350 m of THF. The mxture is heated at ref
lux for 4 hours and allowed to .stand at room tenperatur vgramﬂ@% The
6-am no- 2'- nethyl quinoline hydrochloride is filtered o i ction,
the precipitate is washed with THF, £he - 35 fi:lt_ratg :cs concteﬂtlratteﬂ :Jnder
reduced. & Sk 1 Iesdelwe is.recrystallize rom net hyl ethy

ket one/ ]ﬁ%tﬁﬁf#éeﬁ% chlb?%jze.%?&et?d: 14.8 g (77.3%of theory) 28 January
2005 -11 Melting point: 182-185C Preparation of the hydrochloride: The

“equi val enprepatsti@f dy ditas Hyedd sctaicd €hadi ssol yedI ;5 in ils?grgﬁftg?l)beini N
52 P el (AP e (35 DM FaA, st 1S

he & atirroigograpanche sol wddsl ise at 486Cgand muasier seducgt-pressure,
e\e/f'j:)graf1 ergeﬁ}g,p_rg/_@ﬁ%ol%]ggahe_d 41%}?1‘3%&3 eqln%)e\ﬁa{fogf_ ion with toluene gave
the colorless and crystalline (hf; rochiort de. Vit d: ). 49 g (100% of
theory) ¥dlglvorogemiziepispahmbrrbfhetheet mtbdhnesbef miatereAini xt ure of

ol 3y o e e e SR 1 BRI 1 o
| ndol - 3- y‘l.l.[l(ﬂ_lly Orxélclu%rg %reasnsuré, evaporated to drynesjs_. 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-chlorobenzy1)ind01¢3-y1]g1yoxy1amide

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)indg143—y1]g1yoxy1amide in 20 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 DME.-




- 20 dichloromethane is heated at 50C.-for 30 minutes, the resulting solution
i's concentrated at 35C under reduced pressure,’ the residue is additionally
evaporated with nethyl tert-butyl ether repeatedly, and 2&Jeeuarggedsti ng
residue is dri ed at 35C under reducefs. 25 pressure. .Yield: 0.46 g (84% . of
theory) mp.: > 230C 30 Exanple 3 (Reaction according to Schene 3):
el bEoh: o o ﬁ(?!sllﬂﬂimlﬂi’ glylJ Ht(r%nggt E%ﬁbm@ngul nmfﬂl) ti&%t ué%xglrllﬁeunder
chl or obe o] gl yox m de room enpe
i trogenq‘z%llrgstfggpe %f%%‘qofp‘ (éfat i m?hglz) g &b - &2 (et h9f - 6-

qui . noi yIBYeRargyd- elarisbenzyl )andth c&fybﬂfgl yexﬂﬁmaﬂedrdu&ﬂﬁé)em of DWF

drid mol .
o spoaaedeld the HSAENS oL Ol LSOl ey o (% ded TH0! e

suspen5| on in mneral oi I
28 JanuariPTRENS EEn Jr | BPuFﬁea@ﬁdraidmmmddieo Ehendqmtva&c&m amount of

hydr ochl afdnpeacitthredifas0lsvethy D iThd SRRIQRARAN q% 453 g (1
~mol ) of U%Z net hﬁl gz qui noI yl)-[1--(4- chl orobenzy I"ndol -
yl-1gl yoRAIERY &2FR 20201 B #it élcﬁ’an‘dﬁte?healhﬁixt%#'érﬁl%te%ea:tred at 70-80C

AR Seties S e ety s R
e, T WAL Bl R g L B
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




m.p.: 196C 15 Preparation of the methanesuifonate:' A mxture of 0.453 g
(-1 mol) of N (2-nmethyl--6 - ' .

qui nol yl')-[1-(4-chl orobenzyl)indol -3-yl]gl'yoxyl am de  apgliddufy 2005 of

nmet hanesul fonic acid in 15 nl of ZQ_qi4(;hI oronet hane is heated at 50C for 30 -
m nutes, the resulting solution is concentrated at 3.5C under reduced

pressur e, lirhes reskodues| s addidticonadhy - eyapayabed Wiihgrethyl tget- butyl
' esidue is dried at 35C _under reduced

et her -repeat.edl y,__and he resulting r

.25 pr esgpuarret.lc\‘r‘?,lé“\rgl:y O?';.%ng([gﬁ’% (ﬁgf t HBSr Y- F "migne. >tB3oetdgct Exanple 3
(React i orrfacBof d¢2y. ito Sedetress) :peFﬁ'i?mr afi ars 01:5 isb 0nl3|f) srélalll 3yl

N- pr opar gyl aeN-3(-2 . - 6- [ - D1l-(4-chl orobenzy ol --3-

] gloyogyl g%%oe l%lﬁl(%ﬂmﬁacen%grﬂﬂafﬁldn(f[kﬂur%%rta% %{ Ser?,% '&égu§pensi on . of.
2.325(5.13inrm|) of N-(2-nethyl-6-quinolyl))-[l-(4- .

chl or oberzzyl ) Med®lod3- ylj gl yoxylanmde in 20 M of DV is added to a
suspensi on. of 0.154. g of sodium hydride- .(5.13 nml, -suspension in
mneral oil) in 10 mM of DW. 28 January 2005 -13 This-resulted in strong

f oam ng, XM Tefshe forx cwld ultur deh§drelleoWscAas@lidticgn of 0.382 g (5.13
mmol) of propargyl chloride in 10 ni of DVMF TS added dropw se, and the

m-xture is, under nitrogen gas, stirred at room5 tenperature for 24 hours
and 8P| ohe echerendlat groermng 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




tenperature for 4 days. The dark-brown solution.. is then poured into 120
mM of ice water and extracted in portions with 250 mM of nethylene
chloride, and the conbined organic phases are dried usi pgiaihydoeus 10
sodium 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  Dar ettt gaer nRDy): amlr TaheffIEEhleQ phase mehAylene ogHieidide/ et hanol

| (97:3, v/ g 1|15 Yg&% % 6%&1: theorél Mass _spectrum nfe= 491.9
(M) Biologita 4gony eﬁ?%f*? &Pafi PECTRELESR i n vari ous tunor
cell lines In a . prollferatlon test, the antiproliferative act|V|ty 25

of the suybstancenl ﬁ(gﬂ%gg wa(?%tfegﬁgé(ﬂed&% ng ﬁﬁ)@@& hed tunor c | i nes.

In the test. used, t drogena Ion-ac IVI]fn STGED rm ned,
whi ch rrak‘%‘squlvepossF‘Bl e tHedet éfrorﬁtﬁ@]t he ¥/t al ﬁti}]lcclatﬁ@ cel ffhand,

i ndi r ect lant itdie 1ciet d rLoUA TQ@t@.@l&' nessused & Guddisy 30 UE cerV| cal
carcinoma_cell line KB/ HeLa (ATCC 7), the nurin-e 1ynpho

| eukaeni & PIEFATEE2EL219), the hunman breast adenocar ci noma I i ne
MCF7 (ATCC HTB22) and the ovary adenocarcinoma |ine SKOV-3 (ATCC
HTB77). These are established cell lines which 35 are very well

- characterized and were obtained from ATCC and cul tured.




The results shown in Tab. 1 denpnstrate the highly potent ,
antiproliferative action of D-69429 in the cell 28 January 2005 :- 14
line' SKOV-3, L-1210 and- HeLa/KB_ Oaing to the parti cubavinuasglaoes gr owt h
of the MCF7 line, the effect of D6%29 inthe test period of 48 h is only
small  (18% inhibition at 3.16 gg/m; thus stated as >3.16). 5 2. Method
XTT Test 1. celkuhaﬁldeby@§egeaﬁiﬁl%9ﬂd@tﬁhééhﬂ@elﬁdgﬁ&sgtEéﬁﬂom‘”9
tunor cel | I|nes La/ KB,, SKOV-3 and MCF7 and the L1210 | eukaem a |ine,
which grows in stP&Asi dffwisse c‘&?‘f“?%%’éﬁduncfé%r st@nd&udpséendieti ons  in
an i ncubat or vvithcg:asemntaetlca;ﬁsiﬁc 5% CO2 and 95% atnospheric hum dity.
On Test Day 1, the adherent cells 15 are detached using trypsin/ EDTA and
pelleted by centrifugation. The cell pellet is then resuspended in the
RPM cul ture meddii4) ndacepgroptli athabitidn of earibus antlot calisferred to a
96-wel |l mcrotiter plate. The plates are then cultivated overnight in the
i-ncubator 20 with gd@’”F'-ﬁlceWm"ﬂihe test subskaneesadiueadade up as stock
solutions in DI\/BO luted with culture nmediumto the
cor r espondi ngm COY ances in culiture nmedium are

t hen added t o2t he n the 25 /incubator with gas inlet
for 45 h. Cel-ﬁs.% pated W {h test $ubstance serve-as

control. For ‘g‘heqs XTT (sodj um 3'-[1-

2
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Growth inhibiton, IC50 [pM]

KB/Hela 0.17
SKOV3 0.17
MCF7 0.26

L1210 0.35




(phenyl am nocarbonyl )-3 ,4-tetrazolium-bis(4--nmethoxy-6 30 nitro)
benzenesul fonic acid) is dissolved in RPM-1640 nedi um w t hout Phenol _
Red. Additionally, a 0.383 ng/m solution of PVMB (N nebhyhfiiaRenag9pyrazi ne
met hyl sul fate) in phosphate-buffered saline (PBS) is prepared. On Test
Day 4, 75 |/well of the XTT-.PM5 35-# xture are. pipetted onto the cel
plates, WhiGhiky mow have been incubated with the test substances for 45
h. .To this end, the XTT-'solution -is mxed with the PMS solution in a
ratio of BRlEY Gaptadmdnd y hetord wetivertroriynd pl ates are then

i ncubat edonpddia iickgubat or 28 January 2005 - .15 with gas inlet for a
further , and.the' optic densi OD490,1"i) 1s determined in a
photonetgﬂn UgF%‘VFhEOEEﬁ@ﬁﬁi, obtéﬁnéd@gthe inhibition in percent 5

rel at$ve (20 t Hectosterol i s cal cul at efls.Thegantiproliferative activity is

estimate Si pg ; Legr p.on anal ysis.,28 January 2005 -16 Tab. 1 In vitro
cytotoxigﬁgy 0%28-%§§§§hin t unor ce?P'élwﬂes (Curves -determned for 8

subst ancd 4)coRednviarilensyobices29 i hdu@esggrowt h inhibition of various
- tunor cel(ss 1sBihekeba gg@5¥hﬁghun1a@}oﬂég-g ~ -7 -6 -5 D69429 log [M

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.




‘MCF7 " (manma ! human) SKOV3 (ovarian !human) L9 2t0 (| eukem a ! nouse) G owth
inhibiton, | C50 [tiM KB/ Hela 0.17 SKOV3 0.17 MCF7 0.26 L12100.35 28
January 2005 -17 Exanple | Tablet containing 50 ng of actsyauegrepeaind
Composition: (1) Active conmpound 50.0 ng 5 (2) Lactose 98.0 ng (3) Mize
starch 50.0 mg (4) Polyvinylpyrrolidone 15.0 ng (5) Magnesium stearate
2.0 mg Total: 215.0 ng 10 Prepara{ on: (1), (2) and (3) are m xed and
granul ated with an aqueous solution of (4). The dried granules are adm xed
with (5). This mixture is tabletted. 15 Exanple Il Capsul e contai ni ng 50 ny
of active conpound Conposition: (1) Active conpound 50.0 ny

: "Claims

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- |
blpyrazinyl 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 hYdrogen;

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

7Z»  denotes oxygen;




20 (2) Maize starch, dried 58.0 ng (3) Lactose powder 50.0 ng (4)

Magnesi um stearate 2.0 ng Total: 160.0 ng 25 Preparation: (1) is ground
with (3). This ground material is added wth vigorous rrbg(‘ijdg,garﬁ(goéﬁe

m xture of (2) and (4). This powder m xture is, on a capsule filling
machine, filled into hard gel atine capsul es size 3. 28 January 2005 -18
"Claims 1. Indole derivatives of thel9eneral Fornula 1 Fornula 1 . in which
R denot es hydrogen or (C2-C6)-al kynyl; R -denotes quinolyl which is

opt i onal | ygsuhsithhbiseslelelisthend, khidingyihé dakfeoderddrpyenagiinydrs,andi ndazol yl ;
'R2 denotes (Ci-6 ?-al kyl which is nono- or polysubstituted by phenyl,
where the thembpsiplogisally asceptaplaraltsfhstasét i tated . or nono- to
pentasubstituted by identical or different hal ogen substituents; R3 and R4
denot e hydrogen; denotes oxygen. or sulfur or gemnally attached hydrogen
and hydr oxYdole2rigtetivat fsomygerlaifs WheraswE d2@0& etlihyl vhpiopargylit oner s,

- - stereoisoners , -including the diastereoners and enantiomers, and the

physi ol ogi cal ly acceptable salts thereof 2. Indole derivative according to

clai m 3 Wl qdRviERPLESr@hE Y HaiR'T WHhEBAY denotes (C1.q)-alkyl which is
mono- or polysubstituted by phenyl, where the phenyl radical is mon_d- to

pentasubstituted by identical or different halogen substituents selected from chliorine,

bromine or iodine.

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

@




"3. Indole derivative according to claim1 wherein R2 denotes (Cl.)-al kyl
~which is nono- or polysubstituted by phenyl, where the phenyl radical is
mono- to pentasubstituted by identical or different hap®gmpargobestituents
selected fromchlorine, bromne or iodine. 4. Indole derivative according
to claiml, characterized in that R R2, R3, R4, Z1 and Z2 have the

- neani ngs described above and Ri repsesents quinolyl which is nmono- or

pol ysubstituted by straight-chain or branched (Cl-C6-al kyl). 5. Indole
derivative according to. claiml1, characterized in that R R2, R3, R4, Z
. and- Z2 have the meani ngs descri bed above and R represents

- 2-methyl -6-quinolyl. 6. Indole derivative according to claiml1,
~characterized:in that R R3, R4 have the nmeanings described gbove and Rl
denot es (2-nethyl)-6-quinolyl,RR2 denotes 4- chlorobenzyl , and Z1 and Z2
each denote oxygen. |ndol e derixatl according to any of clains 1 to 6
for use in therapy. 8, Use of e derivatives (according to any of
claims 1 to 6 for the nmanufacty g nmedi canent for treating tunors in
manmal s. 9. - Process for prepRring iigndole derivatives of the general
formula (1) according to any o?-claF@s 1 to 6, characterized in that an
"indol e precursor of the general formula (2) 28 January 2005 -20= Fornula 2
in which R2, R3 and R4 have the neani ngs nentioned above is reacted with a
conmpound of the general fornul g (3)1Eoemula 3 in which Z1 and Z2 have the .
meani ng nmenti oned above and Y1 and Y2 independently of one another
represent a suitable |eaving group, such as hal ogen, . (C -C6)-al koxy, -O
“tosyl, -0-nesyl or N -irnidazole, and then with an am ne of the genneral

Formul ?n (wzﬁzich %{2, (1%) agg rI@{I lhaavé' the melggfngy-lngen%oned above is reacted with a

compound of the general formula (3) -

‘ | 2; 1 _i. ‘
s

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

rl it ' !




28 January 2005 -21 in which R and R1 have the neani ngs nenti oned above,
giving the desired conpound of the general formula (1) (with amne 4) or
the conpound of .the general formul'a (6) (with amne 5) b@hdRdbd 2804 N which
Rl, R2, R3, R4, Z1 and Z2 have the neani ngs nentioned above, usSing, if
appropriate, diluents and auxiliaries, where the conpound of the general
formulla (6) may subsequently be reazted with a conpound of the general
formula (7) R-Y3 (7) in which R has the neaning nmentioned above and Y3

represents .a suitable electrophilic ..leavi 9L0Hp, redScdegen.
(Ol - Cp)ingringhyRyand k O-E%?s@‘r"‘ eagiigp BT %‘%e%l\%rbq’g'f’hélgg]%ot@%giﬁvioﬁ? the desired
conpoung tg&genéeg%ﬁn&aqq%wﬂ@mnﬁﬁmt@ they domgeund olihagenerhl fappiof@)i at e,
diluents and auxiliaries. 10. Medi canent, characterized in that it

conpri gedth awsinab} i ve i ngredient, at |east one indole derivat i”‘ve_ accordi ng
to any of clains 1 to 6. :

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 electrophilic
leaving group, such as halogen, (lecs)-alkoxy-, -O-tosyl, -O-mesyl or -N1-imidazole;, -
giving 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.






