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(57) Abstract

The invention relates to the use of N-substituted indol-3-glyoxyamides of general formula (1) as antitumoral agents, as well as to
pharmaceutical compositions with an antitumoral activity characterised in that they contain at least one of the compounds of general formula
(1), possibly in the form of their physiologically acceptable acid addition salts or N oxides. The invention also relates to antitumoral agents
containing as active ingredient one or more N-substituted indol-3-glyoxyamides of general formula (1) and their physiologically acceptable
acid addition salts, and as far as possible their N-oxides, as well as a pharmaceutically acceptable carrier and/or diluent or additive, in
the form of tablets, dragées, capsules, solutions for infusion or ampoules, suppositories, dressings, powder preparations for inhalation,
suspensions, creams and ointments.

(57) Zusammenfassung

Die Erfindung betrifft die Verwendung von N-substituierten Indol-3-glyoxylamiden der allgemeinen Formel (1) als Antitumormittel
sowie pharmazeutische Zusammensetzung mit Antitumorwirkung, gekennzeichnet durch einen Gehalt an mindestens einer der Verbindungen
der allgemeinen Formel (1) ggf. auch in Form der physiologisch vertriglichen Saureadditionssalze oder N-Oxide. Femer umfasst
die Erfindung auch Antitumormittel enthaltend als aktiven Wirkstoff ein oder mehrere N—substitierte Indol-3-glyoxylamide gemiss der
allgemeinen Formel (1) sowie ggf. deren physiologisch vertriglichen Saureadditionssalze und, sofem moglich, N-Oxide und einen
pharmazeutisch verwendbaren Triger— und/oder Verdiinnungs— bzw. Hilfsstoff in Form von Tabletten, Dragees, Kapseln, Losungen zur
Infusion oder Ampullen, Suppositorien, Pflaster, inhalativ einsetzbaren Pulverzubereitungen, Suspensionen, Cremes und Salben.

~




10

15

20

25

30

35

WO 99/51224 PCT/EP99/01918
-1 -
Indolyl-3-glyoxylic acid derivatives having antitumor

action

Indole-3-glyoxylamides have a variety of uses as
pharmacodynamically active compounds and as synthetic

building blocks in pharmaceutical chemistry.

In the patent application Neth.Appl. 6502481, compounds
are described which have an anti-inflammatory and

antipyretic activity profile and analgesic activity.

In the British Application GB-B 1 028 812, derivatives
of indolyl-3-glyoxylic acid and their amides are used
as analgesic, anticonvulsant and B-adrenergic

compounds.

G. Domschke et al. (Ber. 94, 2353 (1961)) describes
[sic] 3-indolylglyoxylamides which are not character-

ized pharmacologically.

E. Walton reports in J. Med. Chem, 11, 1252 (1968) on
indolyl-3-glyoxylic acid derivatives which have an
inhibitory action on glycerophosphate dehydrogenase and

lactate dehydrogenase.

In the European Patent Specification EP 675110,
lH-indole-3-glyoxylamides are described which are
profiled as sPLA2 inhibitors and are used in the
treatment of septic shock, in pancreatitis and in the
treatment of allergic rhinitis and rheumatoid

arthritis.

The aim of the present invention is to make available
N-substituted indole-3-glyoxylamides which have an
antitumor action and thus to enrich the available

pharmaceutical wealth.

REPLACEMENT SHEET (RULE 26)
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The compounds mentioned have already been disclosed as medicaments having
antiasthmatic, antiallergic and immunosuppressantimmunomodulating action in DE-A 19636150
At
The invention therefore relates to the use of N-substituted indole-3-glyoxylamides [sic] of the
general formula 1 for the production of antitumor agents, antitumor agents having a content of
active substance according to formula 1 and their use for the treatment of oncoses.

According to one embodiment of this invention, there is provided the use of one or more N-
substituted Indole-3-glyoxylamides of the general formula 1,

Formula 1

where the radicals R, Ry, Rz, Ra, Rs and Z have the following meaning:

R= hydrogen, (C-Cs)-alkyl, where the alkyl group can be mono- or polysubstituted by a
phenyl ring and this phenyl ring for its part can be mono- or polysubstituted by halogen,
(C+-Ce)-alkyl, (Ca-Cr)-cycloalkyl, by carboxyl groups, carboxyl groups esterified with Cs-
Ce-alkanols, trifluoromethyl groups, hydroxyl groups, methoxy groups, ethoxy groups,
benzyloxy groups and by a benzyl group which is mono- or polysubstituted in the
phenyl moiety by (C1-Ce)-alkyl groups, halogen atoms or trifluoromethyl groups;

R is further @ benzyloxycarbonyl group (Z group) or a tertiary-butoxycarbonyl radical
(BOC radical), furthermore an acetyl group; '
Ry can be a phenyl ring, which is mono- or polysubsiituted by (C1-Cg)-alkyl, (C1-C¢)-

alkoxy, cyano, halogen, trifluoromethyl, hydroxyl, benzyloxy, nitro, amino, (C-C)-

[1\DayLib\LIBXX 1171 7spec.doc:gce
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2a
alkylamino, (C1-Ce)-alkoxycarbonylamino and by a carboxyl group or by a carboxyl

group esterified with C1-Cs-alkanals, or can be a pyridine structure of formula 2
Rs

s

s

Formula 2

5 and its N-oxide, where the pyridine structure is altematively bonded to the ring carbon
atoms 2, 3 and 4 and can be substituted by the substituents Rs and Rg, wherein the
radicals Rs and Re can be Identical or different and have the meaning (C1-Cs)-alkyl and
the meaning (C3-Cr)-cycloalkyl, (C1-Cs)-alkoxy, nitro, amino, hydroxy, halogen,
trifluoromethyl and further are a ethoxycarbonylamino radical and the group

10 carboxyalkyloxy in which the alkyl group can have 14 C atoms;

Ry can further be a 2- or 4-pyrimidiny! heterocycle, where the 2-pyrimidinyl ring ¢an be

: mono- or polysubstituted by a methyl group, furthermore can be a 2-, 3-, and 4- and 8-

. quinolyl structure substituted by (C-Ce)-alkyl, halogen, a nitro group, an amino group

: and a (C1-Ce)-alkylamino radical, can be a 2-, 3-, and 4-quinolylmethy! group, where

15 the ring carbons of the pyridylmethyl radical of the quinolyl group and of the
quinolylmethy! radical can be substituted by (C+-Ce)-alkyl, (C1-Ce}-alkoxy, nitro, amino
and (C1-Cs)-alkoxycarbonylamino; .

oo ce R, can be, in the case in which R = hydrogen, a methyl or benzyl group as well as a
benzyloxycarbonyl radical (Z radical), a tert-butoxycarbonyl radical (BOC radical) and
el 2 an acetyl group, can furthermore be the following radicals: -
-CH.COOH; -CH(CH3}-COOH; ~(CHa)>CH-(CH2)-CH-COO-;  H3C-HzC-CH(CHa)-
R CH(COOH)-; HO-HaC-CH(COOH)-; phenyl-CHzCH(COOH)-; (d-imadazolyl)-CHz-CH-
:: e ) : (COOH)-; HN=C(NHz)-NH-(CH2)s-CH(COOH)-; HaN-(CH2)¢-CH{COOH)-; HoN-CO-CHz-
PUE CH-(COOH)-; HOOC-(CHz)-CH(COOH}-

25 Ry can further, in the case in which Ris hydrogen, be a Z group, a BOC radical, an acetyl

ora benzYI group, can furthermore be an acid radical of a natural or unnatural amino
acid, preferably an a-glycyl, a-sarcosyl, a-alanyl, a-leucyl, a-isoleucyl, a-seryl, a-
phenylalanyl, o-histidyl, a-prolyl, a-arginyl, o-lysyl, c-asparagyl and o-glutamyl
radical, where the amino groups of the respective amino acids can be present

(IADayLi\LIBXX]11717spec.doc:gee
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2b
unprotected or can be protected, where a preferred protective group of the amino
function is a carbobenzoxy radical (Z radical) and a tert-butoxycarbonyl radical (BOC
radical) as well as an acetyl group, and where, in the case of the asparagyl and
glutamy) radical claimed for Ry, the second, unbonded carboxyl group is present as a
free carboxyl group or in the form of an ester with Ci-Cs-alkanols, preferably as a
methyl, ethyl or as a tert-butyl ester;
can furthermore be a allylaminocarbonyl-2-methylprop-1-yl group;
can further form, together with the nitrogen atom to which they are bonded, a
piperazine ring of the formula 3 or a homopiperazine ring, provided Ri is an
aminoalkylene group, in which

—N  N—R;

—/

Formula 3

is an alkyl radical, is a phenyl ring which can be mono- or polysubstituted by (C1-Ce)-
alkyl, (C1-Ce)-alkoxy, halogen, a nitro group, an amino function and by a (C4-Cs)-
alkylamino group;

is furthermore a banzhydryl group and a bis-p-fluorobenzylhydryl group;

can be hydrogen and a (Ci-Ce)-alkyl group, where the alkyl group is mono- or
polysubstituted by halogen and phenyl, which for its part can be mono- or
polysubstituted by halogen, (C1-Ce}-alkyl, (C3-Cz)-cycloalkyl, carboxyl groups, carboxyl
groups esterified with Ci-Ce-alkanols, trifluoromethyl groups, hydroxyl groups, methoxy
groups, ethoxy groups or benzyloxy groups, where the (C1-Ce)-alkyl group counting as
Rz can further be substituted by the 2-quinolyl group and a 2-, 3- and 4-pyridyl
structure, which can both in each case be mono- or polysubstituted by halogen, (Ci-
Cae)-alkyl groups or (C4-Ca)-alkoxy groups;

is further the aroyl radical, where the aryl moiety on which this radical is based is the
phenyl ring, which can be mono- or polysubstituted by halogen, (C1-Ce)-alkyl, (Cs-C7)-
cycloalkyl, carboxyl groups, carboxyl groups esterified with C-Cs-alkanols,
trifiuoromethyl groups, hydroxyl groups, methoxy groups, ethoxy groups or benzyloxy
groups;

can be identical or different and are hydrogen, {C1-Cg)-alkyl, (Cs-Cr)-cycloalkyl, (C+-
Ce)-alkanoyl, {C1-Cg)-alkoxy, halogen and benzyloxy;

can furthermore be a nitro group, an amino group, a (Cs-Cs)-mono or dialkyl-
subslituted amino group, and a {Ci-Cs) alkoxycarbonylamino function or (C1-Ce)
alkoxycarbonylamino-(C+-Ce)-alkyl function;

(I:\DayLib\LIBXX]11717spcc.doc:gee
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or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, for the
preparation of a medicament for the treatment of a tumor disease.

According to another embodiment of this invention, there is provided the use of an N-
substituted Indole-3-glyoxylamide of the below-mentioned fomula:
D 24241  N-(Pyridin-4-yl)-[1-(4-fluorobenzyl)-indo}-3-yljglyoxylamid
or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, for the preparation of a
medicament for the treatment of a tumor disease.

According to a further embodiment of this invention, there is provided the use of an N-
substituted Indole-3-glyoxylamide of the below-mentioned formula;
D 24843  N-(Pyridin-4-yl)-(1-benzylindole-3-yl)-glyoxylamide
or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, for the preparation of a
medicament for the treatment of a tumor disease.

According to yet a further embodiment of this invention, there is provided the use of an N-
substituted Indole-3-glyoxylamide of the below-mentioned formula:
024850  N-(4-Fluorophenyl)-{1-(3-pyridylmethyl)-indole-3-yljglyoxylamide
or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, for the preparation of a
medicament for the treatment of a tumor disease.

According to yet another embodiment of this invention, there is provided the use of an N-
substituted Indole-3-glyoxylamide of the below-mentioned formula:
D 24851  N-(Pyridin-4-yl)-[1-(4-chlorbenzyl)-indole-3-yl]glyoxylamide
or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, for the preparation of a
medicament for the treatment of a tumor disease.

According to another embodiment of this invention, there is provided a method of treating a
tumor disease in a patient comprising administering to the patient a therapeutically effective amount
of one or more N-substituted Indole-3-glyoxylamides of thRe general formula 1,

Formula 1

where the radicals R, R1, Rz, Ry, Re and Z have the following meaning:
R= hydrogen, (C+-Ce)-alkyl, where the alkyl group can be mono- or polysubstituted by a
phenyl ring and this phenyl ring for its part can be mono- or polysubstituted by halogen,

(I\DayLib\LIBXX]11717spec.doc:gcc
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2d
(C1-Ce)-alkyl, (Ca-Cr)-cycloalkyl, by carboxyl groups, carboxyl groups esterified with C1-
Ce-alkanols, trifluoromethyl groups, hydroxyl groups, methoxy groups, ethoxy groups,
benzyloxy groups and by a benzyl group which i8 mono--or polysubstituted in the
phenyl moiety by (C+-Cs)-alkyl groups, halogen atoms or trifluoromethyl groups;

s R is further a benzyloxycarbonyl group (Z group) or a tertiary-butoxycarbonyl radical
(BOC radical), furthermore an acetyl group;
Ri can be a phenyl ring, which is mono- or polysubstituted by (C1-Cs)-alkyl, (C1-Ce)-

alkoxy, cyano, halogen, trifluoromethyl, hydroxyl, benzyloxy, nitro, amino, (C-Ce)-
alkylamino, (C1-Cs)-alkoxycarbonylamino and by a carboxyl group or by a carboxyl
10 group esterified with C1-Cg-alkanols, or can be a pyridine structure of formula 2

.

e

celie ' Rg
:.'": ' Formula 2
and its N-oxide, where the pyridine structure is alternatively bonded to the ring carbon
.« Tl atoms 2, 3 and 4 and can be substituted by the substituents Rs and Rs, wherein the
15 radicals Rs and Rs can be identical or different and have the meaning (C1-Ce)-alkyl and

the meaning (Cs-Cr)cycloalkyl, (Ci-Cs)-alkoxy, nitro, amino, hydroxy, halogen,
trifluoromethyl and further are a ethoxycarbonylamino radical and the group
carboxyalkyloxy in which the alkyl group can have 1-4 C atoms;

_3 R can further be a 2- or 4-pyrimidinyl heterocycle, where the 2-pyrimidinyl ring can be
:;::' 20 mono- or polysubstituted by a methyl group, furthermore can be a 2-, 3-, and 4- and &

."": quinolyl structure substituted by (C1-Cs)-alkyl, halogen, a nitro group, an amino group
”.' and a (C1-Ce)-alkylamino radical, can be a 2-, 3-, and 4-quinolylmethyl group, where
::'::° the ring carbons of the pyndylmethyl radical of the quinolyl group and of the
O quinolylmethy! radical can be substituted by (C1-Cé)-alkyl, (C1-Ce)-alkoxy, nitro, amino

25 and (C4-Cs)-alkoxycarbonylamino;
R1, can be, in the case in which R = hydrogen, a methyl or benzyl group as well as a

benzyloxycarbonyl radical (Z radical), a tet-butoxycarbonyl radical (BOC radical) and

an acetyl group, can furthermore be the following radicals:

-CH,COOH; -CH(CH3)-COOH;  -(CH3)-CH-(CH2)2-CH-CQO-;  H3C-H2C-CH(CH)-
% CH(COOH)-; HO-H2C-CH(COOH)-; phenykCH2-CH(COOH)-; (4-imadazolyl}-CHz-CH-

[1\DayLib\LIBXX]1171 ?spec.doc:gee
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(COOH)-; HN=C(NH2)-NH-(CHz2)3-CH(COOQH)-; H2N-(CH2)¢-CH{COOH)-; HaN-CO-CH2-

CH-(COOH)-; HOOC-(CH2)2>-CH(COOH)-;
Ry can further, in the case in which R is hydrogen, be a Z group, @ BOC radical, an acetyl
or a benzyl group, can furthermore be an acid radical of a natural or unnatural amino
5 acid, preferably an a-glycyl, a-sarcosyl, a-alanyl, a-leucyl, a-isoleucyl, a-seryl, c-
phenylalanyl, a-histidyl, o-prolyl, a-arginyl, a-lysyl, c-asparagyl and o-glutamyl
radical, where the amino groups of the respective amino acids can be present
unprotected or can be protected, where a preferred protective group of the amino
function is a carbobenzoxy radical (Z radical) and a tert-butoxycarbonyl radical (BOC
10 radical) as well as an acetyl group, and where, in the case of the asparagyl and
glutamyl radical claimed for Ry, the second, unbonded carboxyl group Is present as a
free carboxyl group or in the form of an ester with Ci-Ce-alkanols, preferably as a

RN methyl, ethyl or as a tert-butyl ester;
olee Ry can furthermore be a allylaminocarbonyl-2-methylprop-1-yl group;
D 15 RandR¢ can further form, together with the nitrogen atom to which they are bonded, a

piperazine ring of the formula 3 or a homopiperazine ring, provided Ri is an
aminoalkylene group, in which

—N/_\N—R7

Formula 3

0 Ry is an alky! radical, is a phenyl ring which can be mono- or bolysubstituted by (C1-Ce)
alkyl, (C+-Cg)-alkoxy, halogen, a nitro group, an amino function and by a (Ci-Ce)-
:- »e : alkylamino group;
,::::, R7 is furthermore a benzhydryl group and a bis-p-fluorobenzylhydryl group;
.... Rz can be hydrogen and a (Ci-Ce)-alkyl group, where the alkyl group is mono- or
- 25 polysubstituted by halogen and phenyl, which for its part can be mono- or
;::::. polysubstituted by halogen, (C+-Ce)-alkyl, (C2-C7)-cycloalkyl, carboxyl groups, carboxyl

groups esterified with C1-Ce-alkanols, trifluoromethyl groups, hydroxyl groups, methoxy
groups, ethoxy groups or benzyloxy groups, where the (C1-Cs)-alkyl group counting as
Rz can further be substituted by the 2-quinolyl group and a 2-, 3- and 4-pyridyl

30 slructure, which can both in each case be mono- or polysubstituted by halogen, (C+-
Ca)-alkyl groups or (C1-Ca)-alkoxy groups; ‘
R2 is further the aroyt radical, where the aryl moiety on which this radical is based is the

phenyl ring, which can be mono- or polysubstituted by halogen, (Ci-Ce)-alkyl, (C3-C7)-
cycloalkyl, carboxyl groups, carboxyl groups esterified with Cs-Cg-alkanols,

{[:\DayLib\LIBXX]11717spec.doc:gec
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2f
trifluoromethyl groups, hydroxyl groups, methoxy groups, ethoxy groups or benzyloxy
groups;

Rsand Rs can be identical or different and are hydrogen, (C1-Ce)-alkyl, (Ca-C7)-cycloalkyl, (Ci-
Ce)-alkanoyl, (C1-Cé)-alkoxy, halogen and benzyloxy; ‘

Ryand Rs can furthermore be a nitro group, an amino group, @ (Cs-Ca}-mono or dialkyl-
substituted amino group, and a (C-Ce) alkoxycarbonylamino function or (Cy-Cg)-
alkoxycarbonylamino-(C1-Ce)-alkyl function;

Z is O and S;

or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, or a pharmaceutical

composition comprising said one or more N-substituted Indole-3-glyoxylamides of the general

formula 1, together with a pharmaceutically acceptable carmier.
According to a further embodiment of this invention, there is provided the methad of treating

a tumor disease in a patient comprising administering to said the patient a therapeutically effective

amount of an N-substituted Indole-3-glyoxylamide of the below-mentioned formula:

D 24241 N-(Pyridin<4-yl)-[1-(4-fluorobenzyl)-indol-3-yljglyoxylamid

or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, or a pharmaceutical

composition comprising said compound together with a pharmaceutically acceptable canier.

According to another embodiment of this invention, there is provided the method of treating a
tumor disease in & patient comprising administering to said the patient a therapeutically effective
amount of an N-substituted Indole-3-glyoxylamide of the below-mentioned formula:

D 24843  N-(Pyridin-4-yl)-(1-benzylindole-3-yl)-glyoxylamide

or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, or a pharmaceutical

composition comprising said compound together with a pharmacéutically acceptable carrier.

According to a further embodiment of this invention, there is provided the methed of treating

a tumor disease in a patient comprising administering to said the patient a therapeutically effective

amount of an N-substituted Indole-3-glyoxylamide of the below-mentioned formula:

D 24850  N-(4-Fluorophenyl)-[1-(3-pyridylmethyl)-indole-3-yl]glyoxylamide

ora physiologically tolerable acid addition salt thereof or an N-oxide thereaf, or a pharmaceutical

composition comprising said compound together with a pharmaceutically acceptable carrier.
According to a further embodiment of this invention, there is provided the method of treating

a tumor disease in a patient comprising administering to said the patient a therapeutically effective

amount of an N-substituted Indole-3-giyoxylamide of the below-mentioned formula:

D 24851  N-(Pyridin-4-yl)-[1-(4-chlorbenzyl)-indole-3-yljglyoxylamide

or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, or a pharmaceutical

composition comprising said compound together with a pharmaceutically acceptable carrier.
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2g

According to another embodiment of this invention, there is provided one or more N-

substituted Indole-3-glyoxylamides of the general formula 1,

4 \
N-—-r .

Ra
£
S
R,

Formula 1

where the radicals R, Ry, R, R3, Rq and Z have the following meaning;

R=

Ri

R4

hydrogen, (C1-Ce)-alkyl, where the alkyl group can be mono- or polysubstituted by a
phenyl ring and this phenyl ring for its part can be mono- or polysubstituted by halogen,
(C1-Cg)-alkyl, (C3-Cz)-cycloalkyl, by carboxyl groups, carboxyl groups esterified with Cs-
Ce-alkanols, trifluoromethyl groups, hydroxyl groups, methoxy groups, ethoxy groups,
benzyloxy groups and by a benzyl group which is mono- or polysubstituted in the
phenyl moiety by (C1-Cs)-alkyl groups, halogen atoms or trifluoromethyl groups;

is further a benzyloxycarbonyl group (Z group) or a tertiary-butoxycarbonyl radical
(BOC radical), furthermore an acetyl group; |

can be a phenyl ring, which is mono- or polysubstituted by (C1-Cg)-alkyl, (C1-Cs)
alkoxy, cyano, halogen, triflucromethyl, hydroxy, benzyloxy, nitro, amino, (C1-Cs)-
alkylamino, (C1+-Cs)-alkoxycarbonylamino and by a carboxyl group or by a carboxyl

group esterified with C1-Ce-alkanols, or can be a pyridine structure of formula 2
Rs

33
o

Rg
Formula 2

and its N-oxide, where the pyridine structure is alternatively bonded to the ring carbon
atoms 2, 3 and 4 and can be substituted by the substituents Rs and Rg, wherein the
radicals Rs and Rg can be identical or different and have the meaning (C1-Cs)-alkyt and
the meaning (C3-C7)-cycloalkyl, (C+-Ce)-alkoxy, nitro, amino, hydroxy, halogen,
trifluoromethyl and further are a ethoxycarbonylamino radical and the group
carboxyalkyloxy in which the alkyl group can have 14 C atoms;

can further be a 2- or 4-pyrimidinyl heterocycle, where the 2-pyrimidinyl ring can be
mono- or polysubstituted by a methyl group, furthermore can be a 2-, 3-, and 4- and 8-
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2h
quinolyl structure substituted by (C1-Ce)-alkyl, halogen, a nitro group, an amino group
and a (C+-Ce)-alkylamino radical, can be a 2-, 3-, and 4-quinolylmethyl group, where
the ring carbons of the pyridylmethyl radical of the quinolyl group and of the
quinolylmethyl radical can be substituted by (C1-Cg)-alkyl, (C1-Cs)-alkoxy, nitro, amino
and (C4-Ce)-alkoxycarbonylamino;
can be, in the case in which R = hydrogen, a methyl or benzyl group as well as a
benzyloxycarbonyl radical (Z radical), a tert-butoxycarbonyl radical (BOC radical) and
an acetyl group, can furthermore be the following radicals:
-CH2COOH;  -CH(CH3)-COOH;  -(CHa)2-CH-(CH2)2~CH-COO-;  HiC-H2C-CH(CHy)-
CH(COOH)-; HO-H2C-CH(COOH)-; phenyl-CH2-CH(COOH)-; (4-imadazolyl)-CHz2-CH-
(COQHY)-; HN=C(NHz)-NH-(CH2)3-CH(COQH)-; HaN-(CH1)s-CH(COOH)-; HoN-CO-CHo-
CH-(COOH)-; HOOC~(CH2)2-CH(COOH}-;
can further, in the case in which R is hydrogen, be a Z group, a BOC radical, an acetyl
or a benzyl group, can furthermore be an acid radical of a natural or unnatural amino
acid, preferably an a-glycyl, a-sarcosyl, a-alanyl, a-leucyl, a-isoleucyl, a-seryl, a-
phenylalanyl, a-histidyl, «-prolyl, a-arginyl, a-lysyl, a-asparagyl and a-glutamyl
radical, where the amino groups of the respective amino acids can be present
unprotected or can be protected, where a preferred prolective group of the amino
function is a carbobenzoxy radical (Z radical) and a tert-butoxycarbonyl radical (BOC
radical) as well as an acetyl group, and where, in the case of the asparagyl and
glutamyl radical claimed for R4, the second, unbonded carboxyl group is present as a
free carboxyl group or in the form of an ester with Ci-Ce-alkanols, preferably as a
methyl, ethyl or as a tert-butyl ester;
can furthermore be a allylaminocarbonyl-2-methylprop-1-y! group;
can further form, together with the nitrogen atom to which they are bonded, a
piperazine ring of the formula 3 or a homopiperazine ring, provided R is an
aminoalkylene group, in which

_NQ-R,
Formula3
is an alkyl radical, is a phenyl ring which can be mono- or polysubstituted by (C+-Ce)-
alkyl, (C4-Cs)-alkoxy, halogen, a nitro group, an amino function and by a (C1-Cg)-
alkylamino group;
is furthermore a benzhydryl group and a bis-p-fiucrobenzylhydryl group;

(IADayLiv\LIBXX |11717spece. doc:gee

COMS ID No: SMBI-00474549  Received by IP Australia: Time (H:m) 13:01 Date (Y-M-d) 2003-10-30




@ 0o 2003 125

20

25

30

. R

R2

R3 and Rq

Rs and Ry

A

SPRUSON & FERGUSON 61 2 92615486 NO. 0366 P 45/66

2i
can be hydrogen and a (C+-Cs)-alkyl group, where the alkyl group is mono- or
polysubstituted by halogen and phenyl, which for its part can be mono- or
polysubstituted by halogen, (C+-Cg)-alkyl, (C3-C7)-cycloalkyl, carboxyl groups, carboxyl
groups esterified with C1-Ce-alkanols, trifluoromethyl groups, hydroxyl groups, methoxy
groups, ethoxy-groups or benzyloxy groups, where the (C1-Cs)-alkyl group counting as
Ry can further be substituted by the 2-quinolyl group and a 2-, 3- and 4-pyridyl
structure, which can both in each case be mono- or polysubstituted by halogen, (C1-
Ca)-alkyl groups or (C4-Ca)-alkoxy groups;
is further the aroyl radical, where the aryl moiety on which this radical is based is the
phenyl ring, which can be mono- or polysubstituted by halogen, (C1-C)-alkyl, (Ca-C)- '
cycloalkyl, carboxyl groups, carboxyl groups esterified with Cq-Cs-alkanols,
trifluoromethyl groups, hydroxyl groups, methoxy groups, ethoxy groups or benzyloxy
groups;
can be identical or different and are hydrogen, (C1-Ce)-alkyl, (C3-Cr)-cycloalkyl, (Cs-
Ce)-alkanoyl, (C1-C)-alkoxy, halogen and benzyloxy;
can furthermore be a nitro group, an amino group, a (C+-Ce)-mono or dlalkyl-
subslituted amino group, and a (Ci-Cg) alkoxycarbonylamino function or (Ci-Cs)-
alkoxycarbenylamino-(C1-Cs)-alky! function;
isOandS;

or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, when used in a
therapeutically effective amount for the treatment of a tumor disease in a patient.
According to a further embodiment of this invention, there is provided one or more N-

substituted Indole-3-glyoxylamides according to the general formula 1,
\

Formula 1

where the radicals

R =
Ri=
Ra=

Rj and Ry
Z

hydrogen

4-pyridyl, 4-fluorophenyl;

benzyl, 4-chlorobenzyl, 4-fluorobenzyl, 3-pyridylmethy, 4-bromobenzyl;
hydrogen; and

is oxygen;
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2j
or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, when used in a
therapeutically effective amount for the treatment of a tumor disease in a patient.
According to another embodiment of this invention, there is provided one or more of the
following N-substituted Indole-3-glyoxylamides or a physiologically tolerable acid addition salt
s thereof or an N-oxide thereof, when used in a therapeutically effective amount for the treatment of a
tumor disease in a patient.:
D 24241  N-(pyridin-4-yl)-{1-(4-fluorobenzyl)-indol-3-yllglyoxylamide
D 24843  N-(pyridin4-y!)-(1-benzylindol-3-yi)-glyoxylamide
D 24850  N-(4-fluorophenyl)-{1-(3-pyridylmethyl)-indol-3-yljglyoxylamide
10 024851  N-(pyridin-4-yl)-{(1-(4-chlorabenzyl)-indol-3-yi]glyoxylamide
D 25505  N-(pyridin-4-yl)-[1-(4-fluorobenzyl)-indol-3-yllglyoxylamide HCL.
According to a further embodiment of this invention, there is provided an N-substituted
Indole-3-glyoxylamide of the below-mentioned formula:
-l D 24241  N-(Pyridin-d-yl)-[1-(4-fluorobenzyl)-indal-3-yl]glyoxylamid
15 or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, when used in a
therapeutically effective amount for the treatment of a tumor disease in a patient.
According 1o another embodiment of this invention, there is provided an N-substituted Indole-
3-glyoxylamide of the below-mentioned formula:
D 24843  N-(Pyridin-4-yi)-(1-benzylindole-3-yl}-glyoxylamide
20 or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, when used in a
therapeutically effective amount for the treatment of a tumor disease in a patient.

oo oo, According to another embodiment of this invention, there is provided an N-substituted Indole-
Oy 3-glyoxylamide of the below-mentioned formula:

ooy D 24850  N-{4-Fluorophenyl)-[1-(3-pyridylmethyl)-indale-3-yljglyoxylamide

25 or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, when used in a
.:...: therapeutically effective amount for the treatment of a tumor disease in a patient.

. ae According 1o another embodiment of this invention, there is provided an N-substituted Indole-

J-glyoxylamide of the below-mentioned formula:
D 24851  N-{Pyridind-yl)-{1-{4-chiorbenzyl)-Indole-3.yllglyoxylamide
30 or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, when used in a
therapeutically effective amount for the treatment of a tumor disease in a patieni
According to another embodiment of this invention, there is pravided the method of using N-
substiluted indole-3-glyoxylamides of the general formula 1
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R,

Formula 1

where the radicals R, R, Rz, R3, R4 and Z have the following meaning:

R= hydrogen, (C1-Ce)-alkyl, where the alkyl group is optionally mono- or polysubstituted by
a phenyl ring and this phenyl ring for its part is optionally mono- or polysubstituted by
halogen, (C+-Ce)-alkyl, (Ci-C7)-cycloalkyl, by carboxyl groups, carboxyl groups
esterified with Cy-Cs-alkanols, trifluoromethyl groups, hydroxyl groups, methoxy
groups, ethoxy groups, benzyloxy groups and by a benzyl group which is mono- or
polysubstituted in the phenyl moiety by (C1-Ce)-alkyl groups, halogen atoms or
trifluoromethyl groups;

R is further a benzyloxycarbonyl group or a teriary-butoxycarbonyl radical (BOC radical),
furthermore an acetyl group;

Ry is a pyridine structure of formula 2
Rg

\4
.
/sNJT
Re Formula 2
or its N-oxide, where the pyridine structure is altematively bonded to the ring carbon
atoms 2, 3 and 4 and is optionally substituted by the substituents Rs and Rs; Rs and Rg
are identical or different and signify (C1-Cs)-alkyl, (C3-Cs)-cycloalkyl, (C1-Ce)-alkoxy,
nitro, amino, hydroxy, halogeh, triflucromethy! ethoxycarbonylamino radical, and a
carboxyalkyloxy group in which the alkyl group can have 1-4 C atoms;

R; is hydrogen or a (C+-Ce)-alkyl group, where the alkyl group is mono- or polysubstituted
by halogen and phenyl, which for its part is optionally mono- or polysubstituted by
halogen, (C1-Cg)-alkyl, (C3-C7)-cycloalkyl, carboxyl groups, carboxyl groups esterified
with C+-Ce-alkanols, trifluoromethyl groups, hydroxyl groups, methoxy groups, ethoxy
groups or benzyloxy groups, the (C1-Ce)-alkyl group is optionally substituted by the 2-
quinolyl group and a 2-, 3- and 4-pyridy structure, which are optionally in each case be
mono- or polysubstituted by halogen, (C+-Cu)-alky! groups or (C1-Ca)-alkoxy groups, or
Rz is an aroyl radical, where the aryl moiety on which the radical is based is the phenyl
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21
ring, which is optionally mono- or polysubstituted by halogen, (C-Cs)-alkyl, (Ca-C7)-
cycloalkyl, carboxyl groups, carboxyl groups esterified with Ci-Ce-alkanols,
trifluoromethyl groups, hydroxyl groups, methoxy groups, ethoxy groups or benzyloxy
groups; '
s RiandRs are identical or different and are hydrogen, (C+-Ce)-alkyl, (Ca-Cr)-cycloalkyl, (C1-Cs)-
alkanoyl, (C1-Cs)-alkoxy, halogen and benzyloxy, or a nitro group, an amino group, a
(C4-Ca)-mono or dialkyl-substituted amino group, and a (C+-Cs) alkoxycarbonylamino
function or (Cs-Cs)-alkoxycarbonylamino-(Cs-Cs)-alky! function; and
ZisOorS;
10 and their physiologically tolerable acid addition salts for the treatment of tumors or oncoses, said
method comprising administering at least one of the following compounds or a physialogicaily
acceptable acid addition salt or N-oxide thereof: :

sese N-(pyridin-4-yl)-[1-(4-fluorobenzyl)-indol-3-yl)glyoxylamide;
otee N-(pyridin-4-yl}-(1-benzylindol-3-yl)-glyoxylamide;
se 00 1s N-(4-fluorophenyl)-{1-(3-pyridylmethyl)-indol-3-yljglyoxylamide;

N-(pyridin-4-yl}-[1-(4-chlorobenzyl)-indol-3-yl}glyoxylamide, and
N-(pyridin-4-yl)-[1-(4-fluorobenzyl)-indol-3-yl]glyoxytamide hydrochloride salt;
a subject in need of such treatment.
Disclosed herein are compounds of Formula 1 where the radicals R, R1, Rz, R3, Rs and Z
20  have the following meaning:

, R= hydrogen, (C+-Cg)-alkyl, where the alkyl group can be mono- or polysubstituted by a
sttt phenyl ring and this phenyl ring for its part can be mono- or polysubstituted by halogen,
v (C1-Cg)-alky), (C3-Cr)-cycloalkyl, by carboxyl groups, carboxyl groups esterified with C-
it Ce-alkanols, trifluoromethyl groups, hydroxyl groups, methoxy groups, ethoxy groups,
cseeed 25 benzyloxy groups and by a benzyl group which is mono- or polysubstituted in the
. phenyl moiety by (C+-Cs)-alkyl groups, halogen atoms or trifiucromethy! groups,

e, R is further the benzyloxycarbonyl group (Z group) and a tertiary-butoxycarbonyl radical
‘ (BOC radical), furthermore the acetyl group;
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R, can be the phenyl ring, which is mono- or
polysubstituted by (C;-Cs)—-alkyl, (C;-Cg)-alkoxy,

¢cyano, halogen, trifluoromethyl, hydroxyl,
benzyloxy, nitro, amino, (C1-C¢} ~alkylamino,

5 (C1-C¢) ~alkoxycarbonylamino and by the carboxyl

group or by the carboxyl group esterified with
Ci1-C¢-alkanols, or can be a pyridine structure of

the formula 2

Rs
4
3
i
A~ 2
Wil 10 Re
o0 o0 Formula 2

and its N—oxidé, where the pyridine structure is
alternatively bonded to the ring carbon atoms 2, 3
15 and 4 and can be substituted by the substituents
Rs and Rs. The radicals Rs and Rs can be identical
or different and have the meaning (C;~Cs)-alkyl and
the meaning (C3-C;) -cycloalkyl, (C,-C¢) ~alkoxy,

E.'": nitro,  amino, hydroxyl, halogen and
eeet 20 trifluoromethyl and further are ‘the
seec. ~ ethoxycarbonylamino radical and the group

carboxyalkyloxy in which the alkyl group can have
1-4 C atoms.

::'::. Ri1 can further be a 2- or 4-pyrimidinyl heterocycle,

e 25 where the 2-pyrimidinyl ring can be mono- orx
polysubstituted by the methyl group, furtherfnore
ara the 2-, 3-, and 4- and 8-quinolyl

structure substituted by . (C;-C¢)-~alkyl, halogen,
the nitro group, the amino group and the (C:-C¢)-
30 alkylamino radical, are [sic) a 2-, 3- and
d-quinolylmethyl group, where the ring carbons of
the pyridylmethyl radical of the quinolyl group
and of the quinolylmethyl radical can be
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substituted by (C1-Cg)-alkyl, (C1-C¢) —alkoxy,

nitro, amino and (C;-Cg)-alkoxycarbonylamino.

R; ,in the case in which R = hydrogen, the methyl or
benzyl group and the benzyloxycarbonyl radical (2
radical), the tert-butoxycarbonyl radical (BOC
radical) and the acetyl group, can furthermore be
the following radicals:

-CH,COOH; -CH(CH3)-COOH; - (CHj3),-CH- (CH;),-CH-COO-; H;C-

H,C-CH (CH3) -CH(COOH) -; HO-H,C-CH (COOH) -; phenyl-CH,-

CH(COOH)-; (4-imidazolyl)-CH,~-CH- (COOH)-; HN=C (NH;)-NH-

(CH3) 3-CH(COOH) -; H,N- (CH;) 4—CH(COOH) -; H,N-CO-CH,~-CH-

(COOH) -; HOOC- (CHz)2-CH(COOH) -;

Ry

, in the case in which R is hydrogen, the Z group,
the BOC radical, the acetyl or the benzyl group,
can furthermore be the acid radical of a natural
or unnatural amino acid, e.g. the a-glycyl, the
a-sarcosyl, the «a-alanyl, the a-leucyl, the
a-isoleucyl, the a-seryl, the a-phenylalanyl, the
a-histidyl, the a-prolyl, the a-arginyl, the
a-lysyl, the a-asparagyl and the a-glutamyl
radical, where the amino groups of the respective
amino acids can be present unprotected or can be
protected. A possible protective group of the
amino function is the carbobenzoxy radical (2Z
radical) and the tert-butoxycarbonyl radical (BOC
radical) as well as the acetyl group. In the case
of the asparagyl and glutamyl radical claimed for
R;, the second, unbonded carboxyl group is present
as a free carboxyl group or in the form of an
ester with C;-Ce¢-alkanols, e.g. as a methyl, ethyl
or as a tert-butyl ester.

Furthermore, R; can be the allylaminocarbonyl-
2-methylprop-1-yl group.

R and R; can further form, together with the

nitrogen atom to which they are bonded, a
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pPiperazine ring of the ' foxmula IYY or a
homopiperazine ring, provided R is an
aminoalkylene group, in which

—N  N-R
/.
Formula 3

R; is an alkyl radical, is a phenyl ring which can
be mono- or polysubstituted by (C,-Cs)-alkyl,
(C1-Cs) -alkoxy, halogen, the nitrxo group, the amino
function and by the (Ci-C¢) -alkylamino group. Ry is
furthermore the benzhydryl group and the bis-
p-fluorobenzylhydryl group.

can be hydrogen and the (C;-Cg)-alkyl group, where
the alkyl group is mono- or polysubstituted by
halogen and phenyl, which for its part can be
mono- or polysubstituted by halogen, (C;-Cg)-alkyl,
(C3-Cq) -cycloalkyl, carboxyl groups, carboxyl
groups estexrified with C;-Cs~alkanols,
trifluoromethyl groups, hydroxyl groups, methoxy
groups, ethoxy groups or benzyloxy groups. The
(C1-Cs) ~alkyl group counting as R, can further be
substituted by the 2-quinolyl group and the 2-, 3-
and 4-pyridyl structure, which can both in each
case be mono- or polysubstituted by halogen,
{C1-Cq) —alkyl groups or {C;-Cq)-alkoxy groups. Rz is
further the aroyl radical, where the aryl moiety
on which this radical is based is the phenyl ring,
which can be mono- oxr polysubstituted by halogen,
(C1-C¢) —alkyl, (Ci-C7)-cycloalkyl, carboxyl groups,
carboxyl groups esterified with ¢;-Cs-alkanols,
trifluoromethyl groups, hydroxyl groups, methoxy
groups, ethoxy groups or benzyloxy groups.

and Ry can be identical or different and are
hydrogen, (C1-Cs) ~alkyl, (C3~C;) -cycloalkyl,
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(C1-Cg) ~alkanoyl, (C1-Cg) —alkoxy, halogen and
benzyloxy. Ry and Ry can furthermore be the nitro
group, the amino group, the (C1-C4) -mono or
dialkyl-substituted amino group, and the (C;-Cg)-
alkoxycarbonylamino function or (C;-Cg) -

alkoxycarbonylamino- (C;-Cg¢)-alkyl function.

Z is O and S.

The designation alkyl, alkanol, alkoxy or alkylamino
group for the radicals R, R;, Rz, Ri3, Rs, Rs, Rg, Ry is
normally understood as meaning both “straight-chain”
and “branched” alkyl groups, where “straight-chain
alkyl groups can be, for example, radicals such as
methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl and
“branched alkyl groups” designate, for example,
radicals such as isopropyl or tert-butyl. “Cycloalkyl”
is understood as meaning radicals such as, for example,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl.

The designation “*halogen” represents fluorine,
chlorine, bromine or iodine. The designation “alkoxy
group” represents radicals such as, for example,
methoxy, ethoxy, propoxy, butoxy, isopropoxy, isobutoxy

or pentoxy.

The compounds can also be employed as acid addition
salts, for example as salts of mineral acids, such as,
for example, hydrochloric acid, sulfuric acid,
phosphoric acid, salts of organic acids, such as, for
example, acetic acid, lactic acid, malonic acid, maleic
acid, fumaric acid, gluconic acid, glucuronic acid,
citric acid, embonic acid, methanesulfonic acid,
trifluoroacetic acid, succinic acid and
2-hydroxyethanesulfonic acid.

Both the compounds of the formula 1 and their salts are

biologically active.
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The compounds of the formula 1 can be administered in
free form or as salts with physiologically tolerable
acids.

Administration can be performed orally, parenterally,
intravenously, transdermally or by inhalation.

The invention furthermore relates to pharmaceutical
preparations which contain at least one of the
compounds of the formula 1 or their salts with
physiologically tolerable inorganic or organic acids
and, if appropriate, pharmaceutically utilizable

excipients and/or diluents or auxiliaries.

Suitable administration forms are, for example,
tablets, coated tablets, capsules, solutions for
infusion or ampoules, suppositories, patches, powder
preparations which can be employed by inhalation,

suspensions, creams and ointments.

The processes for the production of the compounds
according to the invention are described in the
following reaction schemes 1 and 2 and in general
procedures. All compounds can be prepared as described

or analogously.

The compounds of the general formula 1 with Z = O, R; =
aryl, aralkyl, heteroaryl and heterocaralkyl and R, =
alkyl, aralkyl and heteroaralkyl are obtainable

according to the following Scheme 1:
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1st Stage

H CI—CK'-O—F

F
2nd Stage
(o]
NH 7/
1. (COCl) \
2 N
-
_— | o
2.u,u/\u N

lst Stage:

The indol derivative, which can be unsubstituted or
monosubstituted or polysubstituted on C-2 or in the
phenyl structure, is dissolved in a protic, dipolar
aprotic or nonpolar organic solvent, such as, for
example, isopropanol, tetrahydrofuran, dimethyl
sulfoxide, dimethylformamide, dimethylacetamide,
N-methylpyrrolidone, dioxane, toluene or methylene
chloride and added dropwise to a suspension of a base
prepared in a three-necked flask under an N; atmosphere
or employed in a molar amount or in excess, such as,
for example, sodium hydride, powdered potassium
hydroxide, potassium tert-butoxide,
dimethylaminopyridine or sodium amide, 1in a suitable
solvent. Then the desired alkyl, aralkyl or
heteroaralkyl halide, for example, is added, if

appropriate with addition of a catalyst, such as, for
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example, copper and the mixture is allowed to react for
some time,'for example for 30 minutes to 12 hours, and
the temperature is maintained within a range from 0°C
to 120°C, preferably between 30°C to 8Q¢°C,
particularly between 50°C and 65°C. After completion of
the reaction, the reaction mixture is added to water,
the solution is extracted, e.g. with diethyl ether,
dichloromethane, chloroform, methyl tert-butyl ether oxr
tetrahydrofuran, and the organic phase obtained in each
case 1is dried with anhydrous sodium sulfate. The
organic phase is concentrated in vacuo, the residue
which remains is crystallized by trituration or the
oily residue is purified by recrystallization, distil-
lation or by column or flash chromatography on silica
gel or alumina. The eluent used 1is, for example, a
mixture of dichloromethane and diethyl ethex in the
ratio 8:2 (vol/vol) or a mixture of dichloromethane and
ethanol in the ratio 9:1 (vol/vol).

2nd_Stage

The N-substituted indol obtained according to the above
procedure of the 1lst Stage is dissolved under a
nitrogen atmosphere in an aprotic or nonpolar organic
solvent, such as, for example, diethyl ether, methyl
tert-butyl ether, tetrahydrofuran, dioxane, toluene,
xylene, methylene chloride or chloroform and added to a
solution prepared under a nitrogen atmosphere of a
monomolar up to 60% excess amount of oxalyl chloride in
an aprotic or nonpolar solvent, such as, for example,
in diethyl ether, methyl tert-butyl ether,
tetrahydrofuran, dioxane, toluene,' xylene, methylene
chloride, the temperature being kept between -5°C and
20°C. The reaction solution is then heated at a
temperature between 10°C and 130°C, preferably between
20°C and 80°C. particularly between 30°C and 50°C, for
a period of 30 minutes to 5 hours and the solvent is
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then evaporated. The residue of the “indolyl-
3-glyoxyloyl chloride” formed in this manner which
remains is dissolved in an aprotic solvent such as, for
example, tetrahydrofuran, dioxane, diethyl ether,
toluene or alternatively in a dipolar aprotic solvent,
such as, for example, dimethylformamide,
dimethylacetamide or dimethyl sulfoxide, cooled to a
temperature between 10°C and -15°C, preferably between
-5°C and 0°C, and treated in the presence of an acid
scavenger with a solution of the primary or secondary
amine in a diluent. Possible diluents are the solvents
used above for dissolving the indolyl-3-glyoxyloyl
chloride. Acid scavengers used are triethylamine,
pyridine, dimethylaminopyridine, basic ion exchanger,
sodium carbonate, potassium carbonate, powdered
potassium hydroxide and excess primary or secondary
amine employed for the reaction. The reaction takes
place at a temperature from 0°C to 120°C, preferably at
20-80°C, particularly between 40°C and 60°C. After a
reaction time of 1-3 hours and standing at room
temperature for 24 hours, the hydrochloride of the acid
scavenger is filtered, the filtrate is concentrated in
vacuo and the residue is recrystallized from an organic
solvent or purified by column chromatography on silica
gel or alumina. Eluents used are, for example, a

mixture of dichloromethane and ethanol (95:5, vol/vol).

Working Examples

According to this general procedure for Stages 1 and 2,
on which synthesis scheme 1 is based, the following
compounds were synthesized which are evident from the
following tabulated 1list detailing the respective
chemical name. In Tables la-j on pages A-J, the
structures of these compounds and their melting points
can be seen from the general formula 1 and the

substituents R;-R; and Z:
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Example 1
N-(Pyridin-4-yl)-[1-(4-fluorobenzyl) indol-3-yl}glyoxyl-
amide (D 24241)

1lst Stage

1-(4-Fluorobenzyl)indole

A solution of 11.72 g (0.1 mol) of indol in 50 ml of
dimethyl sulfoxide is added to a mixture of 2.64 g of
sodium hydride (0.11 mol, mineral oil suspension) in
100 ml of dimethyl sulfoxide. The mixture is heated at
60°C for 1.5 hours, then allowed to cool and 15.9 g
(0.11 mol) of 4-fluorobenzyl chloride are added
dropwise. The solution is warmed to 60°C, allowed to
stand overnight and then poured into 400 ml of water
with stirring. The mixture 1is extracted a number of
times with a total of 150 ml of methylene chloride, the
organic phase is dried using anhydrous sodium sulfate,
filtered and the filtrate is concentrated in vacuo. The
residue is distilled in a high wvacuum: 21.0 g (96% of
theory) b.p. (0.5 mm): 140°C.

2nd Stage

N- (Pyridin-4-yl)-[1-(4-fluorobenzyl) indol-3-yl]glyoxyl-
amide (D 24241)

A solution of 4.75 g (21.1 mmol) of 1-(4-fluoro-
benzyl)indol in 25 ml of ether is added dropwise at 0°C
and under N; to a solution of 2.25 ml of oxalyl
chloride in 25 ml of ether. The mixture is heated to
reflux for 2 hours and the solvent is then evaporated.
50 ml of tetrahydrofuran were then added to the
residue, the solution was cooled to -5°C and treated
dropwise with a solution of 4.66 g (49.5 mmol) of

REPLACEMENT SHEET (RULE 26)




10

15

20

25

30

- 12 -

4-aminopyridine in 200 ml of THF. The mixture is heated
to reflux for 3 hours and allowed to stand at room
temperature overnight. The 4-aminopyridine  hydro-
chloride is filtered off with suction, the precipitate
is washed with THF, the filtrate 1is concentrated in
vacuo and the residue 1is recrystallized from ethyl

acetate.

Yield: 7.09 g (90% of theory)

Melting point: 225-226°C

Elemental analysis:

ber. C 70,77 H 4.32 N 11.25
gef. C 71.09 H 4.36 N 11.26

Example 2, D 24242 N- (Pyridin-4-yl)-(l-methylindol-3-
vl)glyoxylamide

Example 3, D 24834 N- (Pyridin-3-yl)-[1-(4-fluoro-
benzyl)indol-3-yllglyoxylamide

Example 4, D 24835 N- (Pyridin-3-yl)-(l-benzylindol-
3-yl)glyoxylamide

Example 5, D 24836 N- (Pyridin-3-yl)-[1-(2-chloro-
benzyl)indol-3-yllglyoxylamide

Example 6, D 24840 N- (4-Fluorophenyl)-[1-(4-fluoro-
benzyl)indol-3-yl]lglyoxylamide

Example 7, D 24841 N-(4-Nitrophenyl)-[1-(4-fluoro-
benzyl)indol-3-yllglyoxylamide

Example 8, D 24842 N- (2-Chloropyridin-3-yl)-[1-(4-
fluorobenzyl)indol-3-yl]glyoxyl-

amide
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N- (Pyridin-4-yl)-(l-benzylindol-
3-yvl)glyoxylamide

N- (Pyridin-4-yl)-[1-(3-pyridyl-
methyl) indol-3-yl]glyoxylamide

N- (4-Fluorophenyl)-[1-(2-pyridyl-
methyl) indol-3-yllglyoxylamide

N- (4-Fluorophenyl)-[1(3-pyridyl-
methyl) indol-3-yllglyoxylamide

N- (Pyridin-4-yl)-[1-(4-chloro-
benzyl)indol-3-yllglyoxylamide

N- (Pyridin-4-yl)-[1-(2-chloro-
benzyl) indol-3-yl]glyoxylamide

N- (Pyridin-2-yl)-[1-(4-fluoro-
benzyl) indol-3-yl]lglyoxylamide

N- (Pyridin-4-yl)-[1-(2-pyridyl-
methyl) indol-3-yllglyoxylamide

(4-Phenylpiperazin-1-yl)-[1-(4-
fluorobenzyl)indol-3-yllglyoxyl-

amide

N- (Pyridin-2-yl)-(1l-benzylindol-
3-yl)glyoxylamide

N- (Pyridin-4-yl)-[1-(4-fluoro-
benzyl) -6-ethoxycarbonylamino-

indol-3-yl]lglyoxylamide

N- (Pyridin-4-yl)-[1-(4-fluoro-
benzyl) -5-ethoxycarbonylamino-

indol-3-yl]lglyoxylamide
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Example 21, D 25423 N-(Pyridin-4-yl)-[1-(4-fluoro-

benzyl) -6-cyclopentyloxycarbonyl-
aminoindol-3-yl]lglyoxylamide

Example 22, D 25420 4-(Pyridin-4-yl)piperazin-1-yl)-
5 [1-(4-fluorobenzyl)indol-3-yl]-
glyoxylamide

Example 23, D 24866 N-(3,4,5-Trimethoxybenzyl)-
N-(allylaminocarbonyl-
2-methylprop-1-yl)-[1-(4-

10 fluorobenzyl)indol-3-yl]lglyoxyl-
amide
Example 24 N- (Pyridin-4-yl)-[1-(4-fluoro-
benzyl)-5-methoxyindol-3-yl]-
glyoxylamide
15 Example 25 N- (Pyridin-4-yl)-[1-(4-fluoro-

benzyl)-5-ethoxycarbonylamino-
methylindol-3-yl]lglyoxylamide

Starting substances for the compounds of the general

20 formula 1 prepared according to synthesis scheme 1,

which are evident from Table 1.

For the synthesis final products
D 24241 D 24242 D 24834 D 24835
D 24836 D 24840 D 24841 D 24842
25 D 24843 D 24848 D 24849 D 24850
D 24851 D 24852 D 24853 D 24847
D 24858 D 24854 D 25420 D 25422

D 25421 D 25423 all precursors are commercially
available.

30 Furthermore, the compounds of the general formula 1

with 2Z=0, R;=aryl, aralkyl, heteroaryl, heteroaralkyl
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and the allylamino-carbonyl-2-methylprop-1l-yl group and
R, = alkyl, aralkyl and the heteroaralkyl group are
also obtainable according to the synthesis route of

Scheme 2:

Scheme 2

4 —
0
1. (coch, NH 7
N
N y
1st Stage

(o]
NaH, DMSO N
-—

The compounds D 24241, D 24841, D 24840 and D 24834
(2nd Stage of reaction scheme 2, see also Table 1) and
their respective precursors D 24825, D 24831, D 24832
and D 24833 (lst Stage of reaction scheme 2, see also

Table 2 on page K) were obtained according to the

present Scheme 2.
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N-(Pyridin-4-yl)-[1- (4-fluorobenzyl)indol-3-yl]-
glyoxylamide (D 24241)

lst Stage
N- (Pyridin-4-yl) - (indol-3-yl)glyoxylamide
A solution of 10 g (85.3 mmol) of indole in 100 ml of

ether is added dropwise at 0°C to a solution of 9 ml of
oxalyl chloride in 100 ml of anhydrous ether. The

- mixture is kept under reflux for 3 hours. A suspension

of 12 g (127.9 mmol) of 4-aminopyridine in 500 ml of
tetrahydrofuran is then added dropwise at -5°C, the
reaction mixture is heated to reflux temperature with
stirring for 3 hours and allowed to stand overnight at
room temp. It is filtered, the precipitate is treated
with water and the dried compound is purified on a
silica gel column (silica gel 60, Merck AG, Darmstadt)
using the eluent methylene chloride/ethanol (10:1,

v/v) .

Yield: 9.8 g (43.3% of theory)

M.p.: from 250°C

2nd Stage:

N- (Pyridin-4-yl)-[(1[4-fluorobenzyl)indol-3-y1l]-
glyoxylamide (D 24241)

The N-(pyridin-4-yl)-(indol-3-yl)glyoxylamide obtained
according to the 1lst Stage is reacted with 4-fluoro-
benzyl chloride according to the “benzylation
procedure” (page 5) and the compound D 24241 obtained

is isolated.

vield: 41% of theory
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Elemental analysis:
calc. C 70.77 H 4.32 N 11.25
found C 70.98 H 4.40 N 11.49

General procedure for the preparation of the compounds

of the general formula 1 according to Scheme 2

1lst Stage:

The indol derivative, which can be unsubstituted or
substituted on C-2 or in the phenyl ring, dissolved in
a solvent, as, for example, indicated above for oxalyl
chloride, is added dropwise at a temperature between
-5°C and +5°C to a solution prepared under a nitrogen
atmosphere of a monomolar up to 60% excess amount of
oxalyl chloride in an aprotic or nonpolar solvent, such
as, for example, in diethyl ether, methyl tert-butyl
ether, tetrahydrofuran, dioxane or alternatively
dichloromethane. The reaction solution is then heated
for 1 to 5 hours to a temperature between 10°C and
120°C, preferably between 20°C and 80°C, particularly
between 30°C and 60°C, and the solvent is then
evaporated. The residue of the (indol-3-yl)glyoxyloyl
chloride which remains is dissolved or suspended in an
aprotic solvent, such as, for example, tetrahydrofuran,
dioxane, diethyl ether, toluene or alternatively in a
dipolar aprotic solvent, such as, for example,
dimethyl formamide, dimethylacetamide or dimethyl
sulfoxide, cooled to a temperature between -10°C and
+10°C, preferably to -5°C to 0°C, and treated in the
presence of an acid scavenger with a solution of the
primary or secondary amine in a diluent. Possible
diluents are the solvents used for dissolving the

“indolyl-3-glyoxyloyl chloride”. Acid scavengers used
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are triethylamine, pyridine, dimethylaminopyridine,
basic ion exchanger, sodium carbonate, potassium
carbonate, powdered potassium hydroxide and excess
primary or secondary amine employed for the reaction.
The reaction takes place at a temperature from 0°C to
120°C, preferably at 20-80°C, particularly between 40°C
and 60°C. After a reaction time of 1-4 hours and
standing at room temperature for 24 hours, the mixture
is filtered, the precipitate is digested with water,
filtered off with suction and dried in wvacuo. The
desired compound is purified by recrystallization in an
organic solvent or by column chromatography on silica
gel or alumina. The eluent used is, for example, a

mixture of dichloromethane and ethanol (10:1, vol/vol).
2nd Stage

The “indol-3-ylglyoxylamide” obtained according to the
above procedure of the 1st Stage is dissolved in a
protic, dipoplar aprotic or nonpolar organic solvent,
such as, for example, in isopropanol, tetrahydrofuran,
dimethyl sulfoxide, dimethylformamide, dimethyl-
acetamide, N-methylpyrrolidone, dioxane, toluene or
methylene chloride and added dropwise to a suspension
of a base prepared in a three-necked flask under an N,
atmosphere or employed in a molar amount or in excess,
such as, for example, sodium hydride, powdered
potassium hydroxide, potassium tert-butoxide,
dimethylaminopyridine or sodium amide in a suitable
solvent. The desired alkyl, aralkyl or heteroaralkyl
halide is then added either undiluted or in a diluent,
which was also used, for example, for dissolving the
*indol-3-ylglyoxylamide”, if appropriate with addition
of a catalyst, such as, for example, copper and the
mixture is allowed to react for some time, e.g. for
30 minutes to 12 hours, and the temperature 1is kept
within a range between 0°C and 120°C, preferably
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between 30°C and 80°C, particularly between 50 and

70°C. After completion of the reaction, the reaction
mixture is added to water, the solution is extracted,
for example, with diethyl ether, dichloromethane,
chloroform, methyl tert-butyl ether, tetrahydrofuran or
n-butanol and the organic phase obtained in each case
is dried using anhydrous sodium sulfate.

The organic phase is concentrated in vacuo, the residue
which remains is crystallized by trituration or the
oily residue is purified by distillation or by column
or flash chromatography on silica gel or alumina. The
eluent used is, for example, a mixture of methylene
chloride and diethyl ether in the ratio 8:2 (vol/vol)
or a mixture of methylene chloride and ethanol in the

ratio 9:1 (v/v)

According to this general procedure for stages 1 and 2,
on which the synthesis scheme 2 is based, the compounds
D 24241, D 24841, D 24840 and D 24834 were synthesized,
which have also already been prepared according to the
synthesis procedure of reaction scheme 1 and are
evident from Table 1. The relevant precursors of these

compounds can be seen from Table 2 on page K and L.

The compounds show a good dose-dependent antitumor

action in the following pharmacological models:

The indoles, particularly D-24851 and D-24241, are
first apparent in the XTT proliferation
test/cytotoxicity test (Table 3 and Table 3a). In this
test system, the effect of substances on the
proliferation behavior of tumor cell lines is
investigated. In the «course of this, the cytotoxic
potential of these substances is determined. The test
method is described in Scudiero et al. 1988, Cancer
Res. 48, 4827.
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The following tumor cell lines were employed in the
investigations:

The KB cell line an epidermal carcinoma of the oral
cavity,

the L1210 cell line a lymphatic leukemia of the mouse,
the LNCAP cell line a prostate carcinoma and

the SK-OV-3 cell line an ovarian carcinoma.

A large number of different indols were active in all
four tumor cell lines. D-24851 and D-24241 showed the
strongest actions, D-24851 being more active than
D-24241 (Table 3 and 4).

In further comparative investigations with D-24851 and
D-24241 in the hollow fiber assay on the nude mouse and
on L 1210 (mouse), a strong dose-dependent antitumor
action was observed for both compounds (Table 3 and 5).
In the hollow fiber assay, both compounds were almost
equally strongly active, while on L 1210 D-24851 was
markedly more strongly active after oral and
intraperitoneal administration than D-24241. In
comparison with the antitumor substances available on
the market, D-24851 is markedly more strongly active in
many cases 1in the 1leukemia model than the known

comparison substances (Table 5).

A further great advantage of D-24851 in comparison with
the antitumor substances available on the market is the
low toxicity of the compound (Tables 3 and 5). With
LD 50 values of 1000 mg/kg p.o. and > 1000 mg/kg i.p.,
the compound has a great therapeutic breadth.
Furthermore, after administration of D-24851 no DNA
fragmentation was observed. In the hematopoiesis test,
too, none of the blood parameters investigated were
modified by the intraperitoneal administration of
D-24851.
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In a further chemotherapy model, the Dunning tumor in
the rat, a stoppage of tumor growth and in some animals
even tumor regression was observed after repeated oral
administration of D24851.

In the KB test on the nude mouse, an antitumor action
was likewise observed after administration of the two
indols D-24851 and D-24241 (Tables 3, 3a and 4).

In the investigations with the tumor cell line L1210, a
lymphatic leukemia of the mouse, a distinct dose-
dependent prolongation of the survival time was seen
after intraperitoneal or oral administration of D 24851
with a 100 and 147 mg/kg multiple dose (Figure la and
Figure 1Db).

On account of the good therapeutic breadth, which was
demonstrated experimentally, the active substance can
be administered in a higher amount than commercially

available tumor pharmaceuticals.

Without wishing to restrict the scope of the invention
by the following details, it can be said that doses
from approximately 20 mg up to 500 mg daily are
possible orally. In the case of intravenous
administration as an injection or as an infusion, up to
250 mg/day or more can be administered depending on the

body weight of the patient and individual tolerability.
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Table 3

Composition D-24851 according to Example 13

D-24851 N-(Pyridin-4-yl)-[1-(4-chlorobenzyl)indol-3-yl]lglyoxylamide

Model Result. SK-0V-3 KB L1210 LNCaP MCF-7 Tox
XTT (pg/ml) ECsp ~ 0.03 ~ 0.017 ~ 0.017 ~ 0.03

1 x ip (mg/kg) LDso = 1000
1 x per os (mg/kg) LDso > 1000
Hollow fiber intra- $ INH no 56 38

peritoneal action

4 x 46 mg/kg ip

Hollow fiber intra- % INH 12 60 68

peritoneal

4 x 147 mg/kg ip

Hollow fiber subcuta- $ INH 44 no action 47

neous 4 x 46 mg/kg ip

Hollow fiber subcuta- $ INH 35 67 68

neous 4 x 147 mg/kg ip

In vivo:

1 x 681 mg/kg ip % ILS 0

1 x 464 mg/kg ip 18

4 x 215 mg/kg ip % ILS 13

4 x 147 mg/kg ip 94

7 x 100 mg/kg ip % ILS 35

7 x 147 mg/kg ip 59

1 x 681 mg/kg po % ILS 22

4 x 215 mg/kg po 31

7 x 100 mg/kg po 63

7 x 147 mg/kg po 75

7 x 46 mg/kg ip % WHI 33

2 x 215 mg/kg po 18
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Table 3 a

Substance Tumor celis XTT

according

to Example

(D Number) KB L 1210 LNCAP SK-O0V-3

ECso [pg/ml]) | ECso [pg/ml] | ECso [pg/ml) | ECso [ug/ml])

1 (D 24241) 0.020 0.170 > 31.600 0.170
3 (D 24834) 1.75 1.75 9.250 1.750
4 (D 24835) 17.5 1.750 > 31.6 9.200
6 (D 24840) 3.100 1.750 > 31.6 17.5
9 (D 24843) 0.050 0.090 3.240 1.750
10 (D 24848) 4.060 1.75 > 31.6 7.220
11 (D 24849) 4.590 1.750 17.500 4.250
12 (D 24850) > 31.6 0.017 > 31.6 > 31.6
13 (D 24851) 0.017 0.017 0.030 0.030
14 (D 24852) 1.75 1.75 17.5 2.58
15 (D 24853) > 31.6 3.1 > 31.6 > 31.6
16 (D 24847) 4.59 1.75 17.500 4.250
Table 2 17.5 17.5 17.5 17.5
(D 24831)

Further animal experimental results:
Stoppage of tumor growth, in some animals even tumor
regression, was observed in the Dunning tumor after
administration of 7 x 100 mg/kg and 7 x 147 mg/kg p.o.
of D-24851.

In comparison with the original form, the testing of

the crystalline form yielded no differences.

D-24851 causes no DNA fragmentation

In the hematopoiesis test, none of the blood parameters

investigated were altered by the intraperitoneal

administration of D-24851.
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Table 4
D 24241

according to Example 1

N- (Pyridin-4-yl)-[1-(4-fluorobenzyl)indol-3-yl]lglyoxylamide

Model Result. SK-0V-3 KB L1210 LNCaP MCF-17 Tox
XTT (ug/ml) ECso ~ 0.17 ~ 0.02 ~ 0.17 > 31.6
1l x ip (mg/kg) LDsg ~ 158
1 x per os (mg/kg) LDso > 1000
Hollow fiber intra- no action
peritoneal % INH 46 43
4 x 15.8 mg/kg ip
Hollow fiber sub- % INH 81 68 33
cutaneous
4 x 15.8 mg/kg ip
In vivo:
1 x 14.7 mg/kg ip $ ILS no

action
1 x 30 mg/kg per os % ILS no

action
1 x 464 mg/kg per os $ ILS 44
4 x 30 mg/kg per os % ILS no

action
6 x 30 mg/kg per os $ ILS no

action
14 x 30 mg/kg per os $ ILS no

action
19 x 50 mg/kg per os $ ILS 50
2 x 46.4 mg/kg ip $ WHI 22
4 x 21.5 mg/kg ip $ WHI no

action

2 x 215 mg/kg po $ WHI 47
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Comparison of the antitumor action

D-24241 with standard compounds

of D-24851 and

Substance Tox. L1210 XTT
mg/kg mg/kg EC 50
(pg/ml)
D-24851 ~ 1000 i.p. 4 x 147 i.p. KB =~ 0.017
94% 1ILS L1210 =~ 0.017
SKOV3 = 0.03
LNCAP = 0.03
D-24241 ~ 158 i.p. 19 x 50 p.o. KB ~ 0.02
50% ILS L1210 =~ 0.07
SKOV3 =~ 0.17
LNCAP > 31.6
Mitoxantrone 16 i.v. 1 x 4.64 i.v. KB ~ 0.174
144% ILS L1210 < 0.0003
SKOV3 ~ 0.174
LNCAP ~ 0.017
5-Fluorouracil -——— 1 x 147 i.p. -——
72% 1ILS
4 x 68.1 i.p.
83% ILS
Methotrexate -———- 1 x 53.7 i.p. KB ~ 0.007
39% ILS L1210 n.d.
SKOV3 > 31.6
LNCAP n.d.
Etoposide ~ 158.0 i.p. 1 x 46.4 i.p. ===
> 68.1 i.v. 56% ILS
Ratjadone ~ 16.0 1 x 1.47 i.p. KB < 0.003
i.p. 22% ILS L1210 < 0.003
~ 30.0 i.v. SKOV3 < 0.003
LNCAP < 0.003
Epothilone B ~ 100.0 i.p. 1 x10 i.p. KB ~ 0.0002
44% ILS L1210~0.0017
SKOV3~0.0031
LNCAP~0.014
Taxol ~ 158 i.p. 1 x 14.7 i.v. KB < 0.003
22% ILS L1210 < 0.003
1 x 46.4 i.v. SKOV3 < 0.003
61% ILS LNCAP < 0.003
Vincristine ~ 3.0 i.v. 1 x1.0 i.p. KB < 0.001
29% ILS L1210 0.004
SKOV3 0.003
LNCAP 0.004
Adriamycin ~27.0 i.v. 1 x14.7 i.v. KB 0.15
111% ILS L1210 0.174
SKOV3 0.089
LNCAP 0.17
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Carboplatin

Lobaplatin
Cyclophosph-
amide

Ifosfamide

Miltefosine

- 26 -
~ 16.0 i.p. 1 x 3.16 i.p.

~ 73.0 p.o. 38.9% ILS
~ 158.0 1 x 100 i.p.
i.p. 41% ILS
~ 841.0 p.o.
~ 34.0 i.p. 1 x14.7 i.p.
55.0% ILS
~ 340.7 i.v. 1 x 46.4 i.v.
40% ILS
~ 732 i.p. 1 x 316 i.p.
89% ILS
~ 46.4 i.p. no action
~ 464-1000
p.o.
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The claims defining the invention are as follows:

1. Use of one or more N-substituted Indole-3-glyoxylamides of the general formula 1,
R

Formula 1

s where the radicals R, R1, Rz, R3, Rq and Z have the following meaning:

R= hydrogen, (C1-Cs)-alkyl, where the alkyl group can be mono- or polysubstituted by a
phenyl ring and this phenyl ring for its part can be mono- or polysubstituted by halogen,
o0 (C+-Co)-alkyl, (C3-Cr)-cycloalkyl, by carboxyl groups, carboxyl groups esterified with Cs-
Ce-alkanols, trifluoromethyl groups, hydroxyl groups, methoxy groups, ethoxy groups,
: 10 benzyloxy groups and by a benzyl group which Is mono- or polysubstituted in the

Tes phenyl moiety by (C+-Ce)-alky! groups, halogen atoms or trifluoromethyl groups;
: R is further a benzyloxycarbonyl group (Z group) or a tertiary-butoxycarbonyl radical

(BQOC radical), furthermore an acetyl group;

Ry can be a phenyl ring, which is mono- or polysubstituted by (C+-Cs)-alkyl, (C1-Ce)-
15 alkoxy, cyano, halogen, trifluoromethyl, hydroxyl, benzyloxy, nitro, amino, (C1-Ce)
alkylamino, (C1-Ce)-alkoxycarbonylamino and by a carboxyl group or by a carboxyl

* group esterified with C4-Cs-alkanols, or can be a pyﬁdine structure of formula 2

Formula 2

20 and its N-oxide, where the pyridine structure is altematively bonded to the ring carbon
atoms 2, 3 and 4 and can be substituted by the substituents Rs and Rg, wherein the
radicals Rs and Rs can be identical or different and have the meaning (Cs-Ce)-alkyl and
the meaning (Cs-C7)-cycloalkyl, (Cr-Ce)-alkoxy, nitro, amino, hydroxy, halogen,
trifluoromethyl and further are a ethoxycarbonylamino radical and the group

25 carboxyalkyloxy in which the alkyl group can have 1-4 C atoms;
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can further be a 2- or 4-pyrimidinyl heterocycle, where the 2-pyrimidinyl ring can be
mono- or polysubstituted by a methyl group, furthemmore ¢an be a 2-, 3-, and 4- and 8-
quinolyl structure substituted by (Ci-Cs)-alkyl, halogen, a nitro group, an amino group
and a (C1-Cs)-alkylamino radical, can be a 2-, 3-, and 4-quinolylmethyl group, where
the ring carbons of the pyrdylmethyl radical of the quinolyl group and of the
quinolylmethyl radical can be substituted by (C1-Cs)-alkyl, (C1-Ce)-alkoxy, nitro, amino
and (C+-Cs)-alkoxycarbonylamino;
can be, in the case in which R = hydrogen, a methyl or benzyl group as well as a
benzyloxycarbonyl radical (Z radical), a tert-butoxycarbonyl radical (BOC radical) and
an acetyl group, can furthermore be the following radicals:
-CH2COOH; -CH(CH3)-COOH;  -(CHa)2-CH-(CHz)-CH-COO-;  HaC-HzC-CH(CH3)-
CH(COOH)-; HO-H2C-CH(COOM)-; phenyl-CH2-CH(COOH)-; (4-imadazolyl}-CHa-CH-
(COOH)-; HN=C{NH2)-NH-{CH2)3-CH(COOH)-; H2N-(CH2)s-CH(COOH)-; H2N-CO-CHa-
CH-(COOH)-; HOOC-(CHz)2-CH(COOH)<; '
can further, in the case in which R is hydrogen, be a Z group, a BOC radical, an acetyl
or a benzyl group, can furthermore be an acid radical of a natural or unnatural amino
acld, preferably an a-glycyl, a-sarcosyl, a-alanyl, a-leucyl, a-isoleucyl, a-seryl, a-
phenylalanyl, o-histidyl, a-prolyl, a-arginyl, c-lysyl, a-asparagyl and o-glutamyi
radical, where the amino groups of the respeclive amino acids can be present
unprotected or can be protected, where a preferred protective group of the amino
function is a carbobenzoxy radical (Z radical) and a tert-butoxycarbonyl radical (BOC
radical) as well as an acetyl group, and where, in the case of the asparagyl and
glutamyl radical claimed for Ri, the second, unbonded carboxyl group Is present as a
free carboxyl group or in the form of an ester with C-Cs-alkanols, prefefably as a
methyl, ethyl or as a tert-butyl ester;
can furthermore be a allylaminocarbonyl-2-methylprop-1-yl group;
can further form, together with the nitrogen atom to which they are bonded, a
piperazine ring of the formula 3 or a homopiperazine ring, provided Ry is an

aminoalkylene group, in which

—N/—\N-R7
\__/
Formula 3
is an alkyl radical, is a phenyl ring which can be mono- or polysubstituted by (Cs-Cs)-
alkyl, (C1-Ce)-alkoxy, halogen, a nito group, an amino function and by a (Ci-Ce)-

alkylamino group;
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Ry i furthermore a benzhydryl group and a bis-p-fluorobenzylhydryl group;
R2 can be hydrogen and a (Ci-Ce)-alky! group, where the alkyl group Is mono- or

polysubstituted by halogen -and phenyl, which for its part can be mono- or
polysubstituted by halogen, (C4-Ce}-alkyl, (Cs-Cz)-cycloalkyl, carboxyl groups, carboxyl

s aroups esterified with Cy-Cs-alkanols, trifluoromethy! groups, hydroxyl groups, methoxy
groups, ethoxy groups or benzyloxy groups, where the (C1-Cs)-alkyl group counting as
Rz can further be substituted by the 2-quinolyl group and a 2-, 3 and 4-pyridyl
structure, which can both in sach case be mono- or polysubstituted by halogen, (Cs-
Ca)-alkyl groups or (C1-Ca)-alkoxy groups;

10 R is further the aroy! radical, where the aryl moiety on which this radical is based is the

phenyl ring, which can be mono- or polysubstituted by halogen, (Cs-Ce)-alkyl, (C3-C7)-

s cycloalkyl, carboxyl groups, carboxyl groups esterified with Cs-Cg-alkanols,

wsitt trifluoromethyl groups, hydroxyl groups, methoxy groups, ethoaxy groups or benzyloxy
L groups;

15 Rsand Rs can be identical or different and are hydrogen, (C1-Ce)-alkyl, (C3-C2)-cycloalkyl, (Cs-
Ce)-alkanoyl, (C1-Cg)-alkoxy, halogen and benzyloxy;
Ryand Ry can furthermore be a nitro group, an amino group, a (C+-Cs)-mono or dialkyl-
substituted amino group, and a (Ci-Ce) alkoxycarbonylamino function or (Cs-Cs)-
alkoxycarbonylamino-(C1-Ce)-alky! function;

0 Z sOand§;
EC or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, for the
“eeed . preparation of a medicament for the treatment of a tumor disease.
Teees’ 2. Use of one or more N-substituted Indole~3-glyoxylamides according to the general
ceteel formula 1 according to claim 1,
.. oo . R
(XX X J Z \
:. . oo . R\4 NMR1
{
Ry
2 Formula 1
where the radicals '
R = hydrogen
Ri= 4-pyridyl, 4-fluorophenyl;
Ry = benzyl, 4-chlorobenzyl, 4-fluorobenzyl, 3-pyridylmethyl, 4-bromobenzyt;
30 RiandRs = hydrogen; and :

Z is oxygen; -
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or a physidlogically tolerable acid addition salt thereof or an N-oxide thereof, for the preparation of a
medicament for the treatment of a tumor disease.
3. Use of one or more N-substituted Indole-3-glyoxylamides of the general Formula 1
according to claim 1 or 2 for the preparation of a medicament for the treatment of a tumor disease,

s wherein the physiologically tolerable acid addition salt is preferably a sait of a mineral acid,
preferably hydrochloric acid, sulfuric acid, phosphoric acid, or a salt of an organic acid, preferably
acetic acid, lactic acid, malonic acid, maleic acid, fumaric acid, gluconic acid, glucuronic acid, citric
acid, embonic acid, methanesulfonic acid, trifluoroacetic acid succinic acid and 2- -
hydropOxyethanesutfonic acid or an N-oxide thereof.

10 4.  Use of one or more N-substituted Indole-3-glyoxylamides of the general Formula 1

according to claim 1 or 2 or a physiologically tolerable acid addition salt thereof or as far as

N possible an N-oxide thereof, for the preparation of a medicament for the treatment of a tumor

S disease, namely preferably the following compounds or their salts with a physiologically tolerable
i acid or their N-oxides:

15 D24241  N-(pyridin-4-yl)-[1-(4-fluorobenzyl)-indol-3-yljglyoxylamide
D 24843  N-(pyridin-4-yl)-(1-benzylindol-3-yl}-glyoxylamide
D24850  N-(4-fluorophenyl)-[1-(3-pyridylmethyl)-indol-3-yl]glyoxylamide
D 24851  N-(pyridin-4-yl)-{1-(4-chlorobenzyl)-indol-3-ylglyoxylamide
D 25505  N-(pyridin-4-yl){1-(4-fluorobenzyl)-indo!-3-yljglyoxylamide HCL.

e 20 5. . Use of one or more N-substituted Indole-3-glyoxylamides of the general Formula 1
....: according to claim 1 or 2 or a physiologically tolerable acid addition salt thereof or an N-oxide
':::: ’ thereof, preferably one or more of the compounds according to claim 4 or a physiologically tolerable
acid addition salt thereof or as far as possible the N-oxide thereof, for the preparation of a
e medicament for the treatment of a tumor disease, preferably by oral, parenteral, intravenous,
Teess” 25 transdermal or inhalative administration, whereby preferably by oral application doses from

approximately 20 mg up to 500 mg daily are possible and in the case of intravenous administration
as an injection or as an infusion up to 250 mg/day or more can be administered depending on the
body weight of the patient and individual tolerability. '

6. Use of an N-substituted Indole-3-glyoxytamide of the below-mentioned formula:

30 D24241  N-(Pyridin-4-yl)-{1-(4-fluorobenzyl}-indol-3-yljglyoxylamid

or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, for the preparation of a
medicament for the treatment of a tumor disease.

7. Use of an N-substituted Indole-3-glyoxylamide of the below-mentioned formula:
D 24843  N-(Pyridin-4-yl)-(1-benzylindole-3-yl)-glyoxylamide
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or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, for the preparation of a
medicament for the treatment of a tumor disease.
8.  Use of an N-substituted Indole-3-glyoxylamide of the below-mentioned formula:
D 24850  N-(4-Fluorophenyl)-[1-(3-pyridylmethyl)-indole-3-ylglyoxylamide
s oraphysiologically tolerable acid addition salt thereof or an N-oxide thereof, for the preparation of a
medicament for the treatment of a tumor disease.
9.  Use of an N-substituted Indole-3-glyoxylamide of the below-mentioned formula:
D 24851  N-(Pyridin-4-yl)-{1-{4-chlorbenzyl)-indole-3-yl]glyoxylamide
or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, for the preparation of a
10 medicament for the treatment of a tumor disease.
10.  Use of one or more N-substituted Indole-3-glyoxylamides of the general formula 1

T according to claim 1 or 2 or a physiologically tolerable acid addition salt thereof or an N-oxide
eedl®” thereof, preferably one or more compounds according to one of claims 4 and 6 to 9 or a
CE physiologically tolerable acid addition salt thereof or as far as possible an N-oxide thereof, for the

15 preparation of a medicament for the treatment of tumor diseases, wherein the medicament
comprises preferably a phamaceutically utilizable excipient and/or diluent or auxillary and is
pereferably provided in the fom of tablets, coated tablets, capsules, solutions for infusion or
ampoules, suppositories, patches, powder preparations which can be employed by inhalation,

suspensions, creams and ointments.

20 11. A method of trealing a tumor disease in a patient comprising administering to the
¢ "3 patient a therapeutically effective amount of one or more N-substituted Indole-3-glyoxylamides of
el the general formula 1,

Formula 1

25 where the radicals R, Ry, Rz, R3, Rs and Z have the following meaning:
R= hydrogen, {C1-C)-alkyl, where the alkyl group can be mono- or polysubstituted by a
phenyl ring and this phenyl ring for its part can be mono- or polysubstituted by halogen,
(C4-Cs)-alkyl, (Ca-Cr)-cycloalkyl, by carboxyl groups, carboxyl groups esterified with Ci-
Ce-alkanols, trifluoromethyl groups, hydroxyl groups, methoxy groups, ethoxy groups,
30 benzyloxy groups and by a benzyl group which Is mono- or polysubstituted in the
phenyl moiety by (C+-Ce)-alkyl groups, halogen atoms or trifluoromethyl groups;
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is further a benzyloxycarbony! group (Z group) or a tertiary-butoxycarbonyl radical
(BOC radical), furthermore an acetyl group;
can be a phenyl ring, which is mono- or polysubstituted by (C1-Cs)-alkyl, (C1-Ce)-
alkoxy, cyano, halogen, trifluoromethyl, hydroxyl, benzyloxy, nitro, amino, (C1-Ce)-
alkytamino, (C+-Cs)-alkoxycarbonylamino and by a carboxyl group or by a carboxyl
group esterified with C1-Cs-alkeli?nols, or ¢an be a pyridine structure of formula 2

5\4

(3

jijz‘

Re

Formula 2

and its N-oxide, where the pyridine structure is altematively bonded to the ring carbon
atoms 2, 3 and 4 and can be substituted by the substituents Rs and Rs, wherein the
radicals Rs and Rg can be identical or different and have the meaning (C1-Ce)-alkyl and
the meaning (C3-Cr)cycloalkyl, (C4-Cs)-alkoxy, nitro, amino, hydroxy, halogen,
frifluoromethyl and further are a ethoxycarbonylamino radical and the group
carboxyalkyloxy in which the atkyl group can have 1-4 G atoms;

can further be a 2- or 4-pyrimidinyl heterocycle, where the 2-pyrimidinyl ring can be
mono- or polysubstituted by a methyl group, furthermore can be a 2-, 3-, and 4- and 8-
quinolyl structure substituted by (C1-Ce)-alky!, halogen, a nitro group, an amino group
and a (C1-Ce)-alkylamino radical, can be a 2-, 3-, and 4-quinolylmethy! group, where
the ring carbons of the pyridylmethyl radical of the quinolyl group and of the
quinolylmethyl radical can be substituted by (C1-Cg)-alkyl, (C1-Cs)-alkoxy, nitro, amino
and (C1-Ce)-alkoxycafbonylamino;

can be, in the case in which R = hydrogen, a methyl or benzyl group as well as a
benzyloxycarbonyt radical (Z radical), a tert-butoxycarbonyl radical (BOC radical) and
an acetyl group, can furthermore be the following radicals:

-CH2COOH; -CH(CH3)-COOH; -(CHa)e-CH-(CH2)2-CH-COO-;  H3C-H2C-CH(CHa)-
CH(COOH)-; HO-H,C-CH{COOH)-; phenyl-CHx>-CH(COOH)-; (4-imadazolyl)-CHz-CH-
(COOH)-; KN=C(NH2)-NH-(CH2)s-CH(COOH)-; HaN-(CHz)4-CH{COOH)-; HaN-CO-CHz-
CH-(COCH)-; HOOC-(CH2)-CH(COQH)-; ,

can further, in the case in which R is hydrogen, be a Z group, a BOC radical, an acetyl
or a benzyl group, can furthermore be an acid radical of a natural or unnatural amino
acid, preferably an o-glycyl, a-sarcosyl, a-alanyl, a-leucyl, a-isoleucyl, a-seryl, a-
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phenylalanyl, a-histidyl, «-prolyl, a-arginyl, a-lysyl, a-asparagyl and o-glutamyl
radical, where the amino groups of the respective amino acids can be present
unprotected or can be protected, where a preferred protective group of the amino
function is a carbobenzoxy radical (Z radical) and a tert-butoxycarbonyl radical (BOC
radical) as well as an acetyl group, and where, in the case of the asparagyl and
glutamyl radical claimed for Ry, the second, unbonded carboxyl group is present as a
free carboxyl group or in the form of an ester with Cy-Ce-alkanals, preferably as a
methyl, ethyl or as a tert-bulyl ester;
can furthermore be a allylaminocarbonyl-2-methyiprop-1-yl group;
can further form, together with the nitrogen atom to which they are bonded, a
piperazine ring of the formula 3 or a homopiperazine ring, provided Ry Is an
aminoalkylene group, in which

—N N—R;
_/

Formula3

is an alkyl radical, is a phenyl ring which can be mono- or polysubstituted by (Ci-Cs)-
alkyl, (C+-Ce)-alkoxy, halogen, a nitro group, an amino function and by a (C+-Ce)-
alkylamino group;

is furthermore a benzhydryl group and a bis-p-fiuorobenzylhydryl group;

can be hydrogen and a (Ci-Ce)-alkyl group, where the alkyl group is mono- or
polysubstituted by halogen and phenyl, which for its part can be mono- or
polysubstituted by halogen, (C1-Cg)-alkyl, (C3-Cr)-cycloalkyl, carboxyl groups, carboxyl
groups esterified with Cs-Ce-alkanols, trifluoromethyl groups, hydroxyl groups, methoxy
groups, ethoxy groups or benzyloxy groups, where the (C4-Ce)-alkyl group counting as
Ra can further be substituted by the 2-quinolyl group and a 2-, 3- and 4-pyridyl
structure, which can both in each case be mono- or polysubstituted by halogen, (Cs-
Cq)-alkyl groups or (C4-Cy)-alkoxy groups;

is further the aroyl radical, where the aryl moiety on which this radical is based is the
phenyl ring, which can be mono- or polysubstituted by halogen, (C1-Ce)-alkyl, (C3-C7)-
cycloalkyl, carboxyl groups, carboxyl groups esterified with Ci-Ce-alkanols,
trifluoromethyt groups, hydroxyl groups, methoxy groups, éthoxy groups or benzyloxy
groups,

can be identical or different and are hydrogen, (Ci-Ce)-alkyl, (Ca-C7)-cycloalkyl, (Ci-
Ce)-alkanoyl, (C1-Cs)-alkoxy, halogen and benzyloxy;
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Ryand Ry can furthermore be a nitro group, an amino group, a (Cs-Cs)-mono or dialkyl
substituted amino group, and a (C+-Cs) alkoxycarbonylamino function or (C1-Ce)-
alkoxycarbonylamino-(C1-Ce)-alkyl function;
z is OandS;

5 or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, or a
pharmaceutical composition comprising said one or more N-substituted Indole-3-glyoxylamides of
the general formula 1, together with a pharmaceutically acceptable carrier.

12.  Method according to claim 11
where the radicals

o R= hydrogen
Ri= 4-pyridyl, 4-fluorophenyl;
=t ' Ra= benzyl, 4-chlorobenzyl, 4-fluorobenzyl, 3-pyridyimethyl, 4- bromobenzyl
il RyandRs =  hydrogen; and
e Z is oxygen.
RO s 13.  Method according to claim 12 or 13, wherein the physiologically tolerable acid addition
salt is preferably a salt of a mineral acid, preferably hydrochloric acid, sulfuric acid, phosphoric acid,
or a salt of an organic acid, preferably acetic acid, lactic acid, malonic acid, malelc acid, fumaric
acid, gluconic acid, glucuronic acid, citric acid, embonic acid, methanesulfonic acid, trifiuoroacetic
acid succinic acid and 2-hydropOxyethanesulfonic acid or an N-oxide thereof.
v 20 14.  Method according to claim 12 or 13, wherein the one or more N-substituted Indole-3-
:.:": glyoxylamides or their salts with a physiotogically tolerable acid or their N-oxides comprise:
Teses” D 24241 N-(pyridin-4-yl)-{1-(4-fluorobenzyl)-indol-3-yl]glyoxylamide
Teeee’ D 24843  N-(pyridin-4-yl)-(1-benzylindok-3-yl)-glyoxylamide
Kot D 24850  N-(4-fluorophenyl)-{1-(3-pyridylmethyl)-indol-3-yllgiyoxylamide
el 35 D24851  N-(pyridin-4-yl)}-[1-(4-chlorobenzyl)-indol-3-yl]glyoxylamide
S D 25505  N-(pyridin4-yl)-{1-(4-fluorobenzyl)-indol-3-yl)glyoxylamide HCL.

15. Method according to claim 11, 12 or 14, wherein said administering is by oral,
parenteral intravenous, transdermal or inhalative administration, whereby preferably by oral
application doses from approximately 20 mg up to 500 mg daily are possible and in the case of

30 intravenous administration as an injection or as an infusion up to 250 mg/day ar more can be
administered depending on the body weight of the patient and individual tolerability.

16.  Method of treating a tumor disease in a patient comprising administering to sald the
patient a therapeutically effective amount of an N-substituted Indole-3-glyoxylamide of the below-
mentioned formula:

35 D24241  N-(Pyridin-4-yl)-{1-(4-fluorobenzyl)-indol-3-yl]glyoxylamid
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or a physiologically tolerable acid addition sait thereof or an N-oxide thereof, or a pharmaceutical
composition comprising said compound together with a pharmaceutically acceptable carier.
17.  Method of treating a tumor disease in a patient comprising administering to said the
patient a therapeutically effective amount of an N-substituted Indole-3-glyoxylamide of the below-
5 mentioned formula:
D 24843  N-(Pyridin-4-yl)-(1-benzylindole-3-yl)-glyoxylamide
or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, or a
" pharmaceutical composition comprising said compound together with a phammaceutically -
- acceplable carrier. '
10 18.  Method of treating a tumor disease in a patient comprising administering to said the
patient a therapeutically effective amount of an N-substituted Indole:i—glyoxylamide of the below-
oo o mentioned formula:

eess”” D 24850  N-(4-Fluorophenyl)-{1-(3-pyridyimethyl)-indole-3-yl]glyoxylamide
O or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, or a pharmaceutical
O 15 composition comprising said compound together with a pharmacsutically acceptable camier.

el 19.  Method of treating a tumor disease in a patient comprising administering to said the

patient a therapeutically effective amount of an N-substituted Indole-3-glyoxylamide of the below-
mentioned formula:
" D 24851 N-(Pyridin-4-yl)-[1-(4-chlorbenzyl)-indole-3-yljglyoxylamide
20  or a physiclogically tolerable acid addition salt thereof or an N-oxide thereof, or a pharmaceutical

ot composition comprising said compound together with a pharmaceutically acceptable carrier.
'::'::' 20. Method according to any one of claims 11 to 19 wherein said pharmaceutical
- composition is administered to said patient said composition optionally comprising a
°‘::" pharmaceutically utilizable excipient and/or diluent or auxillary and is pereferably provided in the
::': :' 25 form of tablets, coated tablets, capsules, solutions for infusion or ampoules, suppositories, patches,’
CE powder preparations which can be employed by inhalation, suspensions, creams and ointments.

21, One or more N-substituted Indole-3-glyoxylamides of the general formula 1,
R

Formula1

30 where the radicals R, R1, Rz, Rs, Ra and Z have the following meaning:
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R= “hydrogen, (C+-Cs)-alkyl, where the alkyl group can be mono- or polysubstituted by a
phenyl ring and this phenyl ring for its part can be mono- or polysubstituted by halogen,
(C1-Ce)-alkyt, (Ca-Cr)-cycloalkyl, by carboxyl groups, carboxy! groups esterified with C1-
Ce-alkanols, trifluoromethyl groups, hydroxyl groups, methoxy groups, ethoxy groups,

5 benzyloxy groups and by a benzyl group which is mono- or polysubstituted in the

phenyl moiety by (C+-Ce)-alkyl groups, halogen atoms or trifluoromethyl groups;
R is further a benzyloxycarbonyl group (Z group) or a tertiary-butoxycarbonyl radical

(BOC radical), furthermore an acetyl group;

Ri can be a phenyl ring, which is mono- or polysubstituted by (Cs-Cg)-alkyl, (C1-Cé)-
10 alkoxy, cyano, halogen, trifluoromethyl, hydroxy, benzyloxy, nitro, amino, (C4-Ce)-
alkylamino, (C1-Ce)-alkoxycarbonylamino and by a carboxyl group or by a carboxyl

ot ' group esterified with C1-Cs-alk%nols, or ¢an be a pyridine structure of formula 2

. 5

G 5

e
L[]
eee o9 90

.o .o Re
Formula 2
15 and its N-oxide, where the pyridine struclure is alternatively bonded to the ring carbon
atoms 2, 3 and 4 and can be substituted by the substituents Rs and Rs, wherein the
L, radicals Rs and Res can be identical or different and have the meaning {C1-Ce)-alkyl and
the meaning (C3-Cs)-cycloalkyl, (C1-Ce)-alkoxy, nitro, amino, hydroxy, halogen,
,::::, tifluoromethyl and further are a ethoxycarbonylamino radical and the group
.:.: : 20 carboxyalkyloxy in which the alkyl group can have 1-4 C atoms;
JRLTTIN Ry can further be a 2- or 4-pyrimidinyl heterocycle, where the 2-pyrimidinyl ring can be
Jgpet mono- or polysubstituted by a methy! group, furthermore can be a 2-, 3-, and 4- and B-

quinoly! structure substituted by (Ci-Ce)-alkyl, halogen, a nitro group, an amino group
and a (C1-Cs)-alkylamino radical, can be a 2-, 3-, and 4-quinolyimethy! group, where
25 the ring carbons of the pyridylmethyl radical of the quinolyl group and of the
quinolyimethyl radical can be substituted by (C1-Cs)-alkyl, (C1-Cg)-alkoxy, nitro, amino
and {C+-Ce)-alkoxycarbonylamino;
R1, can be, in the case in which R = hydrogen, a methyl or benzyl group as well as a
benzyloxycarbonyl radical (Z radical), a fert-butoxycarbonyl radical (BOC radical) and
30 an acetyl group, can furthermore be the following radicals:
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-CH2COOH;  -CH(CH3)-COOH;  -(CH3)2-CH-(CHz)2CH-COQ-;  HaC-HaC-CH(CH3)-
CH(COOH)-; HO-H2C-CH(COOH)-; phenyl-CH2-CH{COOH)-; (4-imadazolyl)-CHz-CH-
(COOH)-; HN=C(NH2)-NH-(CH2)s-CH{COOH)-; H2N-(CH2)¢-CH{COOH)-; HoN-CO-CH2-

CH-(COOH)-; HOOC-(CHz)2-CH(COOH)-;
s Ry can further, in the case in which R is hydrogen, be a Z group, a BOC radical, an acetyl
or a benzyl group, can furthermore be an acid radical of a natural or unnatural amino
acid, preferably an o-glycyl, d—sarcosyl, a-glanyl, a-leucyl, a-isoleucyl, a-seryl, a-
phenylalanyl, o-histidyl, o-prolyl, a-arginyl, o-lysyl, a-asparagyl and a-glutamyl
radical, where the amino groups of the respective amino acids can be present
10 unprotected or can be protected, where a preferred protective group of the amirio
function is a carbobenzoxy radical (2 radical) and a tert-butoxycarbonyl radicat (BOC
*ee® 2 radical) as well as an acetyl group, and where, in the case of the asparagy! and
glutamyl radical claimed for Ry, the second, unbonded: carboxyl group Is present as a
: free carboxyl group or in the form of an ester with Cs-Ce-alkanols, preferably as a

“ee’ o 15 methyl, ethyl or as a tert-butyi ester;
: Ri can furthermore be a allylaminocarbonyl-2-methylprop-1-yl group;
Rand Ry can further form, together with the nitrogen atom to which they are bonded, a
piperazine ring of the formula 3 or a homopiperazine ring, provided Ry is an
aminoalkylene group, in which '

oo e —-N/_\N—-R7

. . 20
o Formula 3
Ceene® Ry is an alkyl radical, is a phenyl ring which can be mono- or polysubstituted by (C1-Ce)-
alkyl, (C1-Ce)-alkoxy, halogen, a nitro group, an amino function and by a (C1+-Ce}
et alkylamino group;
3% 3 Ry is furthermore a benzhydryl group and a bis-p-fluorobenzylhydryl group;
R2 can be hydrogen and a (C+-Ce)-alkyl group, where the alkyl group is mono- or

polysubstituted by halogen and phenyl, which for its part can be mono- or
polysubstituted by halogen, (C+-Cs)-alkyl, (Ca-Cr)-cycloalkyl, carboxyl groups, carboxyl
groups esterified with Cy-Cs-alkanols, trifluoromethyl groups, hydroxyl groups, methoxy

30 groups, ethoxy groups or benzyloxy groups, where the (C+-Ce)-alkyl group counting as
Rz can further be substituted by the 2-quinolyl group and a 2-, 3- and 4-pyridyl
structure, which can both in each case be mono- or polysubstituted by halogen, (C-
Cas)-alkyl groups or (C1-Ca)-alkoxy groups;
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38
'is further the aroy! radical, where the aryl moiety on which this radical is based is the
phenyl ring, which can be mono- or polysubstituted by halogen, (C1-Cs)-alkyl, (Cs-C7)-
cycloalkyl, carboxyl groups, carboxyl groups esterified with Ci-Cg-alkanols,
triflvoromethy! groups, hydroxyl groups, methoxy groups, ethoxy groups or benzyloxy

_groups;

can be identical or different and are hydrogen, (C1-Cg)-alkyl, (C3-C7)-cycloalkyl, (Ci-
Ce)-alkanoyl, (C+-Cg)-alkoxy, halogen and benzyloxy;

can furthermore be a nitro group, an amino group, a (C1-Ce)-mono or dialkyl-
substituted amino group, and a (C4-Cs) alkoxycarbonylamino function or (Ci-Cs)-
alkoxycarbonylamino-(Cs-Ce)-alkyl function;

is O and S;

or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, when

used in a therapeutically effective amount for the treatment of a tumor disease in a patient.

22,

One or more N-substituted Indole-3-glyoxylamides according to the general formula 1,
R

Formula 1

where the radicals

R =
Ri=
Ra=

R3 and R¢
Z

hydrogen

4-pyridyl, 4-fluorophenyl;

benzyl, 4-chiorobenzyl, 4-fluorobenzyl, 3-pyridylmethyl, 4-bromobenzyl;
hydrogen; and

is oxygen;

or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, when used in a
therapeutically effective amount for the treatment of a tumor disease in a patient.

23.

One or more of the following N-substituted Indole-Sglyoxylémides when used

according to claim 21 or 22, wherein the physiologically tolerable acid addition salt is preferably a
salt of a mineral acid, preferably hydrochloric acid, sulfuric acid, phosphoric acid, or a salt of an
organic acid, preferably acetic acid, lactic acid, malonic acid, maleic acid, fumaric acid, gluconic
acid, glucuronic acld, citric acid, embonic acid, methanesulfonic acid, trifluoroacetic acid succinic
acid and 2-hydropOxyethanesulfonic acid or an N-oxide thereof.
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24.  One or more of the following N-substituted Indole-3-glyoxylamides or a physiologically
tolerable acid addition salt thereof or an N-oxide thereof, when used in a therapeutically effective
amount for the treatment of a tumor disease in a patient.:

024241  N-(pyridin-4-yt)-[1-(4-flucrobenzyl)-indol-3-yljglyoxylamide

D 24843  N-(pyridin-4-yl)-(1-benzylindal-3-yl)-glyoxylamide

D 24850  N-(d-fluorophenyl)-[1-(3-pyridylmethyl)-indol-3-yl]glyoxylamide
D 24851  N-(pyridin-4-yl)-[1-(4-chlorobenzyl)-indol-3-yl]glyoxylamide

D 25505  N-(pyridin-4-yl)-[1-(4-fluorobenzyl)-indol-3-yljglyoxylamide HCL.

25. One or more N-substituted Indole-3-glyoxylamides when used according to claim 21,
22 or 24 or a physiologically tolerable acid addition salt thereof ar an N-oxide thereof, preferably by
oral, parenteral, intravenous, transdermal or inhalative administration, whereby preferably by oral
application doses from approximately 20 mg up to 500 mg daily are possible and in the case of
infravenous administration as an injection or as an infusion up to 250 mg/day or more can be
administered depending on the body weight of the patient and individual tolerability.

26.  An N-substituted Indole-3-glyoxylamide of the below-mentioned formula:

D 24241  N-{Pyndin-4-yi}-{1-(4-fluorobenzyl)-indol-3-yl]glyoxylamid
or a physiologically folerable acid addition salt thereof or an N-oxide thereof, when used in a
therapeutically effective amount for the treatment of a tumor disease in a patient.

27.  An N-substituted Indole-3-glyoxylamide of the below-mentioned formula:

D 24843  N-(Pyridin-4-yl)-(1-benzylindole-3-yl)-glyoxylamide
or a physiolegically tolerable acid addition salt thereof or an N-oxide thereof, when used in a
therapeutically effective amount for the treatment of a tumor disease in a patient.

28.  An N-substituted Indole-3-glyoxylamide of the below-mentioned formula:

D 24850  N-(4-Fluorophenyl)-{1-(3-pyridylmethyl}-indole-3-yi]glyoxylamide
or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, when used in a
therapeutically effective amount for the treatment of a tumor disease in a patient.

29.  An N-substituted Indole-3-glyoxylamide of the below-mentioned formula:

D 24851  N-(Pyridin-4-yl)-[1-(4-chlorbenzyl)-indole-3-yl]glyoxylamide
or a physiologically tolerable acid addition salt thereof or an N-oxide thereof, when used in a
therapeutically effective amount for the treatment of a tumor disease in a patient.

30. A method of treating a tumor disease in a patient comprising administering to the
patient a therapeutically effective amount of a one or more N-substituted Indole-3-glyoxylamides of
Formula 1 of claim 1 and substantially as herein described with reference to the Examples or a
pharmaceutical composition comprising one or more of said N-substituted‘Indole-S—egoxyIamides
together with a pharmaceutically acceptable carrier.
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31, Methad of using N-substituted indole-3-glyoxylamides of the general formula 1

z R
g
&

Ra/ N

Ry

Formula 1

s where the radicals R, Ry, Rz, R3, R4 and Z have the following meaning:
R= hydrogen, (C1-Ce)-alkyl, where the alky! group is optionally mono- or polysubstituted by
a phenyl ring and this phenyl ring for its part is optionally mono- or polysubstituted by
vt S halogen, (Ci-Ce)-alkyl, (Ca-C7)cycloalkyl, by carboxyl groups, carboxyl groups
cottee esterified with Ci-Ce-alkanols, trifluoromethyl groups, hydroxyl groups, methoxy
: 10 groups, ethoxy groups, benzyloxy groups and by a benzyl group which is mano- or
e’ o polysubstituted in the phenyl moiety by (Ci-Ce)-alkyl groups, halogen atoms or
: trifluoromethyl groups;
R is further a benzyloxycarbonyl group or a tertiary-butoxycarbonyl radical (BOC radical),
furthermore an acetyl g-roup;

15 Ry is a pyridine structure of formula 2
Rs

\4
e e e [/ ’,\‘ ‘Hs‘
e T
.ooo.. RG
Jeeee or its N-oxide, where the pyridine structure is altematively bonded to the ring carbon
.. s atoms 2, 3 and 4 and is optionally substituted by the substituents Rs and Rs; Rs and Rg
are identical or different and signify (Ct-Ce)-alkyl, (Ca-C7)-cycloalkyl, (C-Cs)-alkoxy,
20 nitro, amino, hydroxy, halogen, trifluoromethyl ethoxycarbonylamino radical, and a
carboxyalkyloxy group in which the alkyl group can have 14 C atoms;

R2 is hydrogen or a (C-Cs)-alkyl group, where the alkyl group is mono- or polysubstituted
by halogen and phenyl, which for its part is optionally mono- or polysubstituted by
halogen, (C1-Cs)-alkyl, (Ca-Cr)-cycloalkyl, carboxyl groups, carboxyl groups esterified

25 with C1-Cs‘a|kanols, trifluoromethyl groups, hydroxyl groups, methoxy groups, ethoxy
groups or benzyloxy groups, the (C1-Ce)-alkyl group is optionally substituted by the 2-
quinolyl group and a 2-, 3- and 4-pyridyl structure, which are optionally in each case be
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mono- or polysubstituted by halogen, (C1-Ca)-alkyt groups ar (C-Ca)-alkoxy groups, or
R is an aroyl radical, where the aryl moiety on which the radical is based is the phenyl
ring, which is optionally mono- or polysubstituted by halogen, (C1-Cs)-alkyl, (Cs-C7)-
cycloalkyl, carboxyl groups, carboxyl groups esterified with Ci-Cg-alkanols,
trifluoromethyl groups, hydroxyl groups, methoxy groups, ethoxy groups or benzyloxy
groups;

are identical or different and are hydrogen, (C1-Ce)-alkyl, (Ca-Cr)-cycloalkyl, (C1-Ce)-
alkanoyl, (C1-Cg)-alkoxy, halogen and benzyloxy, or a nitro group, an amino group, a
(C1-Ca)-mono'or dialkyl-substituted amino group, and a (C+-Cs) alkoxycarbonylamino
function or (C1-Cs)-alkoxycarbonylamino-(Cs-Ce)-alkyl function; and

and their physiologically tolerable acid addition salts for the treatment of tumors or oncoses, said

method comprising administering at least one of the following compounds or a physiologically

acceptable acid addition salt or N-oxide thereof: :
N-(pyrldin-4-yl)-[1-(4-ﬂu0robenzyl)-Indol-3-yl]glyoxylamlde;
N-(pyridin-4-yl}-(1-benzylindol-3-yl)-glyoxylamide;
N-(4-fluorophenyl)-{1-(3-pyridylmethyl}-indo}-3-yT]glyoxylamide;
N-(pyridin-4-yl)-[1-(4-chlorobenzyl}-indol-3-yl]glyoxylamide; and
N-(pyridin-4-yl)-[1-(4-fluorobenzyl)-indol-3-yl]glyoxylamide hydrochloride salt;

a subject in need of such treatment.

Dated 30 October, 2003
ASTA Medica Aktiengesellschaft

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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Formula 1

i i reaction scheme
Tabic 1a: indolylglycxylamides according to 1

p1/¢ ~

Bkample DIR R, R, Rs Re z M.p.
7\
10-24241 | H N —CH; Fn H o 225-6°C
7\
2D-24242 |H N CH, H H o 176°C

7\
3D-24834 |H —CH; F In H o 173°C
=N

7\
4 D-24835 |H —CH; H H o 140°C
=N

7\ .
5D-24336 |H CH; H H 0 186°C
=N




Table_lp:Indolylglyoxylamides according to reaction
scheme 1

Example |R Rz Rs Re Z M.p.

7 D-24841 |H

No, —CHO‘F H H o >250°C

R,
6 D-24840 |H ‘@’F —c"@—‘ H H o 199°C
\ /4

8 D-24842 |H "CHO—F H H o 149°C

N\
9 D-24843 |H 7 N *—c"@ H H o 178-180°C

- VT/9 -

\ 7 \
10 D- H 7 N _c"@ H H o) 179°C
=N

24848

| 7\
11D- H @‘F —CHO H H o 132°C
=

24849




Table 1lc:

scheme 1

Indolylglyoxylamides according to reaction
E‘,;(amp le 0O |R R, Ra R, M.p
7\

12 D- H —QF —CH; H 144°C
24850 N

i/ \
131 D- H N —CH; > [T 262°C
24851

7\ —
14 D- H N H; H 1848°C
24852 Cil

7\
15 D- H —CH; F In 141°C
24853 N

7 N\ 7\
16 D- H N —CH; H 202°C
24847 N

R+R, /\

17 D- together /‘"@ '—C"z‘@”’ H 115°C
24858

7\
18 D- H —CH; H 112-3°C
24854 N

v1/S



Table 1d. Indolylglyoxylamides

D

according to reaction

scheme 7
Example D|R R R, Ry M.p.
7\
19D H N ~—CH; F | e-NHCOOE! >250°C
25421
72\
20D H N —CH; F |s-NHcOOE! 183°C
25422
\
21D H 7 N "‘CH;Q—F e-uucoo—@
25423
R+R, /7~ \ N
| . —CH F
22D together / — 2 H 160-62°C
25420
7o
23D- 2 eN Ly °”‘°“~(° _c“z‘©—" H 139-141°C
24866 o2 P A
\
24 0D- H —CN —CHQF 5-0CH, 188°C
26561
‘ 7
25 D- H N —CH; F | scHyNHcook 175-176°C
25559

v1/9



Table 1le

to reaction scheme 1

Indole-3-glyoxylic

acid derivative

(Example, D- . - =S
%
D-50570 \_," )
o 27 _
D-51076 \ /" H
R —
D-49404 \ / 5-F 205-207°C
29 —
D-44073 \ /" H 192-194°C
30 —
D-44072 \ H 198-198°C
31 _
D-44067 \ H 219-221°C

vI/L



Table 1f Indolie-3-glyoxylic acid derivative

accordind to reaction scheme 1

| Bxample. | > R Ry R, R R M.p.
32
D-44081 H N\ /" °“:“®"“" H H 238-240°C
33 TTF
D-43163 H \ /' _cu,__@ H H 203-205°C
34
D-51273 H \ ° "*C"rO—C' H H 305-307°C
T35
D-44070 H N \_,N CN:‘@" H H >25C°C
36
D-48405 H —Q‘CN CH.‘-O*‘ H H 237-239°C
37
D-44071 H Qcooe' cu,——@—‘ H H 154-156°C
38 G
D-44069 H —ONO’ CH;‘Q—F M H 213-215°C
B 39 NO,
D-44068 H _@c, CH,‘@" H H 183-185°C

vi/8



Table 1g Indole-3-glyoxylic acid derivative according to reaction scheme 1
Example, D- R R, R, R, R, M.P.
40
D-44066 H '@""' CH,—QF H H 187-189°C
41
D-49408 H \ CH@F scn 1 -cooor, H 191-193°C
a2 _ 5 CH,—NH—CD
D-49403 H W CHz—O" >c’: H 193.19¢ C
43 oo,
D-44084 H ‘Q“’" C*‘-:—@' F H H 104-108°C
OoCH,
44 —
D-43156 H \ /" CH,—-@'F 6-NO; H 238-240°C
45
D-43155 H \ /" CH:—O'F 5-NO; H 203-205°C
46 — F
D-43152 H \ /" CH"G H H 196-198°C
47
D-43151 H "@‘w“a’*s C“f@' F H H 141-143°C
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Table th Indole-3-glyoxylic acid derivative according to reaction scheme 1
[Example, D- R Ry R, R, Rq M-p-
48
F
D-43149 H CH; F H H 202-204°C
NO, _
49 No, o _‘
D-43148 H _©_F CH:—@“ H H 183.185°C
50 _”'
| D-25505 H N\ C*‘-i‘@‘ F H H
hydrochloride Hydrochlorid
51
D-51133 H \ /" C“z—@'c' H H 251-253°C
trifluoroacetate Trifluoracetat
[ 82
D-51128 H \ /" °“z‘©‘ ocH, H H 173-174°C
|
53 a
D-51077 H \ /" CW‘O H H 244.245°C
a
54 SNH—CQ
— o)
D-51195 H \ /' °“r<©’ F >_c’u, H 228-230°C
55
D-51391 H \ °”r_©-CF, H H 270-271°C

P1/0T -



Table tiTndole-3-glyoxylic acid derivative according to reaction scheme 1

R AYAS:

Example , D- R R1 Rz R, R, z M.p.
56
D-51303 H \ ,“ ca—v,—@ocu;@ H H o) o)
57 Ne— -
\ /¢ cH ci
0-51394 H CH; H H o 216-218°C
| c
58
D-51184 H \ /" C*"v"@“c“x H H 0 215-217°C
. i
59 ci
D-51185 H \ /' CH’AOC' H H o) 241-242°C
60
N CH
D-25463 H N C“:—@‘ F H H 0 °C
2
61 oF,
D-24584 H °“»"®‘ F H H o) *Cc
Ul
82 T
D-25320 H foont=/" C“"@' F H H o) 145-147°C




Indole-3-glyoxylic acid derivative according

. ! R ' R1 Rz R; M. P.
83 RF together: oCH,
D-51396 N °“r'_@“ F H 137°C
oo,
64 RRvtogether: (
D-44065 O °"r—®‘ F H 205-207°C
}. — — — AP L] —————— e
65 RPRirogether:! N
7 - CcH F
D-43146 N JN \ / i H 89-91°C
66 RRitogether" NO, -
D-43145 / ‘N_O C“TO“ F H 68-70°C
\_/
67 R'R'together.
' ‘ -
D-25558 \ M\ N CH; F 6-NHCOOC,H; oil

vT/CT



Table 2: Indolylglyoxylamides according

scheme 2

to

reaction

{‘:33‘_5.‘.'_“9.1“_""' D Ry R, Ry Rq M.p
1
D-24825 \—‘,N H H H >250°C
2
D-24831 “‘@‘ NO, H H H >250°C
B 3
D-24832 "@'F H H H 233.5°C
4 —
D-24833 \ 7 H H H 235°C

VI/€T



Table 2a Indolylglyoxylamides according reaction
scheme 2
» Example, b-
L. 3 Ry R, R, R4 M.p
. N
D-43154 \ / H 6-NO, H 250-c(dec )
6
D-43153 \ H 5-NO, H >250°C
.
7 CH
i L
[ D-2531S H (l:OOH L\/ H H 156-157°C
Table 2b Indol-3-glyoxylic acid derivatives according
to reaction scheme 1
igxample, D- R Ry R: R, R, z M.p
5
D-43154 H \ /' H 6-NO, 250°cflec)
6
D-43153 H \ /" H 5-NO, >250°C
7 CH
HC™ F
_ NH
D-25319 (‘:OOH Q/ H 156-157°C

vl/vT -



