
Title: DIHXDROPTERIDINONES, METHOD FOR THE PRODUCTION
AND USE THEREOF IN THE FORM OF DRUGS  [err]  Abstract:
The invention relates to novel dihydropteridi- nones
of general formula (1), wherein-rests L, R[err]-R[err]
have the  significance indicated in claims and a
specification, in the iso- mers thereof, in a method
for producing and using said dihy- dropteridinones in
the form of drugs.   WO 2004/076454 PCT/EP2003/001935
80560pct  Dihydropteridinones, method for the
production and use thereof in the form of drugs 5 The
present invention relates to new dihydropteridinones
of general formula (1) I N O  



N ~ I  HN" 'N N L  1 n M  R5 Z R  R3 R (1) wherein the
groups L, R', R2, R3, R4 and R5 have the meanings
given in the claims  10 and specification, the isomers
thereof, processes for preparing these
dihydropteridinones and the use thereof as
pharmaceutical compositions. Background to the
invention 15 Pteridinone derivatives are known from
the prior art as active substances with an
antiproliferative activity. WO 01/019825 describes the
use of pteridinone  derivatives for the treatment of
neoplastic and viral diseases. The resistance of  many
types of tumours calls for the development of new
pharmaceutical  compositions for combating tumours. 20
The aim of the present invention is to prepare new
compounds with  anti inflammatory and
antiproliferative activity. -2 Detailed description of
the invention Surprisingly it has been found that
compounds of general formula (I) wherein the  groups L
and R1 to R5 have the meanings given hereinafter act
as inhibitors of  specific cell cycle kinases. Thus,
the compounds according to the invention may 5 be used
for example to treat diseases connected with the
activity of specific cell  cycle kinases and
characterised by excessive or abnormal cell
proliferation. The present invention therefore relates
to compounds of general formula (I) R ' R4 IIaR NH  I
Ln  



115 10 ~' (I) wherein R', R2 which may be identical or
different, denote hydrogen or optionally  15
substituted C1-C6-alkyl, or  R1 and R2 together denote
a 2- to 5-membered alkyl bridge which may contain 1 to
2 heteroatoms, 20 R3 denotes hydrogen or a group
selected from among optionally substituted
C1-C12-alkyl, C2-C12-alkenyl, C2-C12-alkynyl and
C6-C14-aryl, or a group selected from among optionally
substituted and/or bridged C3-C12- cycloalkyl,
C3-C12-cycloalkenyl, C7-C12-polycycloalkyl,
C7-C12-polycycloalkenyl, Cs -3 C12-spirocycloalkyl,
C3-C12-heterocycloalkyl which contains 1 to 2
heteroatoms,  and C3-C12-heterocycloalkenyl which
contains 1 to 2 heteroatoms, or R1 and R3 or R2 and R3
together denote a saturated or unsaturated C3-C4-alkyl
5 bridge which may contain 1 heteroatom, R4 denotes a
group selected from among hydrogen, -CN, hydroxy,
-NR6R7 and  halogen, or a group selected from among
optionally substituted C1-C6-alkyl, C2-C6-alkenyl, 10
C2-C6-alkynyl, C1-C5-alkyloxy, C2-Cs-alkenyloxy,
C2-C5-alkynyloxy, C1-C6-alkylthio,
C1-C6-alkylsulphoxo and C1-C6-alkylsulphonyl, L
denotes a linker selected from among optionally
substituted C2-C1o-alkyl,  C2-C1o-alkenyl,
Cs-C14-aryl, -C2-C4-alkyl-C6-C14-aryl,
-C6-C14-aryl-C1-C4-alkyl, 15 optionally bridged
C3-C12-cycloalkyl and heteroaryl which contains 1 or 2
nitrogen  atoms, n denotes 0 or I denotes 1 or 2 20 R5
denotes a group selected from among optionally
substituted morpholinyl,  piperidinyl, piperazinyl,
piperazinylcarbonyl, pyrrolidinyl, tropenyl, R8-
diketomethylpiperazinyl, sulphoxomorpholinyl,
sulphonylmorpholinyl,  thiomorpholinyl, -NR8R9 and
azacycloheptyl, 25 R6, R7 which may be identical or
different, denote hydrogen or C1-C4-alkyl,  and 



R8, R9 denote unsubstituted nitrogen substituents at
R5, which may be identical or  different, denote
either hydrogen or a group selected from among
C1-C6-alkyl,  -C1-C4-alkyl-C3-C1o-cycloalkyl, C3-C1
o-cycloalkyl, C6-C14-aryl, 30
-C1-C4-alkyl-C6-C14-aryl, pyranyl, pyridinyl,
pyrimidinyl, C1-C4-al kyloxycarbonyl,
C6-C14-arylcarbonyl, C1-C4-alkylcarbonyl,
C6-C14-arylmethyloxycarbonyl, C6-C14- arylsulphonyl,
C1-C4-alkylsulphonyl- and
C6-C14-aryl-C1-C4-alkylsulphonyl-, 4 optionally in the
form of the tautomers, the racemates, the enantiomers,
the  diastereomers and the mixtures thereof, and
optionally the pharmacologically  acceptable acid
addition salts thereof. 5 Preferred compounds of
formula (I) are those wherein  R' to R4, R6 and R7 are
as hereinbefore defined, and L denotes a linker
selected from among optionally substituted
C2-C10-alkyl,  C2-C1o-alkenyl, C6-C14-aryl,
-C2-C4-alkyl-C6-C14-aryl, -C6-C14-aryl-C1-C4-alkyl,
optionally bridged C3-C12-cycloalkyl and heteroaryl
which contains I or 2 nitrogen  10 atoms n denotes 1 m
denotes 1 or 2 R5 denotes a group which is bound to L
via a nitrogen atom, selected from among  optionally
substituted morpholinyl, piperidinyl, R6-piperazinyl,
pyrrolidinyl, tropenyl,  R5-diketomethylpiperazinyl,
sulphoxomorpholinyl, sulphonylmorpholinyl,
thiomorpholinyl, -NR8R9 and azacycloheptyl, R8, R9
denote unsubstituted nitrogen substituents at R5,
which may be identical or  different, hydrogen or a
group selected from among C1-C6-alkyl, -C1-C4-alkyl-
C3-C1o-cycloalkyl, C3-C1o-cycloalkyl, C6-C14-aryl,
-C1-C4-alkyl-C6-C14-aryl, pyranyl,  pyridinyl,
pyrimidinyl, C1-C4-alkyloxycarbonyl,
C6-C14-arylcarbonyl, C1-C4- alkylcarbonyl,
C6-C14-arylmethyloxycarbonyl, C6-C14-arylsulphonyl, C
1-C4- alkylsuiphonyl and
C6-C14-aryl-C1-C4-alkylsulphonyl, optionally in the
form of the tautomers, the racemates, the enantiomers,
the  25 diastereomers and the mixtures thereof, and
optionally the pharmacologically acceptable acid
addition salts thereof. Also preferred are compounds
of formula (I), wherein  R1 to R4, R6 and R7 are as
hereinbefore defined, 30 L denotes a linker selected
from among optionally substituted C2-C1o-alkyl,
C2-C1o-alkenyl, C6-C14-aryl, -C2-C4-alkyl-C6-C14-aryl,
-C6-C14-aryl-C1-C4-alkyl, 



-5 optionally bridged C3-C12-cycloalkyl and heteroaryl
which contains 1 or 2 nitrogen  atoms n denotes 0 or 1
m denotes I or 2 5 R5 denotes a group which is bound
to L via a carbon atom, selected from among  R8 -
piperidinyl, R8R9-piperazinyl, R8-pyrrolidinyl, R8-
piperazinylcarbonyl,  R8-tropenyl, R8-morpholinyl and
R8-azacycloheptyl, and  R8, R9 denote unsubstituted
nitrogen substituents at R5, which may be identical or
10 different, hydrogen or a group selected from among
C1-C6-alkyl, -C1-C4-alkyl C3-C10-cycloalkyl,
C3-C1o-cycloalkyl, C6-C1 4-aryl,
-C1-C4-alkyl-C6-C14-aryl, pyranyl,  pyridinyl,
pyrimidinyl, C1 -C4-alkyloxycarbonyl,
C6-Ci4-arylcarbonyl, C1-C4- alkylcarbonyl,
C6-C14-arylmethyloxycarbonyl, C6-C14-arylsulphonyl, C
1-C4- alkylsulphonyl and
C6-C14-aryl-C1-C4-alkylsuIphonyl, 15 optionally in the
form of the tautomers, the racemates, the enantiomers,
the  diastereomers and the mixtures thereof, and
optionally the pharmacologically  acceptable acid
addition salts thereof. 20 Particularly preferred are
compounds of formula 1 wherein  L, m, n and R3 to R9
are as hereinbefore defined, and R1, R2 which may be
identical or different, denote a group selected from
among  hydrogen, Me, Et, Pr, or R' and R2 together
form a C2-C4-alkyl bridge , 25 optionally in the form
of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally
the pharmacologically  acceptable acid addition salts
thereof. Especially preferred are compounds of formula
I wherein  30 R1 , R2, m, n and R5 to R8 are as
hereinbefore defined, and R3 denotes a group selected
from among optionally substituted C1-C1o-alkyl,
C3-C7-cycloalkyl, C3-C6-heterocycloalkyl and
C6-C14-aryl or -6 R1 and R3 or R2 and R3 together
denote a saturated or unsaturated C3-C4-alkyl  bridge
which may contain 1 to 2 heteroatoms, R4 denotes a
group selected from among hydrogen, OMe, OH, Me, Et,
Pr, OEt,  



NHMe, NH2, F, CL, Br, O-propargyl, O-butynyl, CN, SMe,
NMe2, CONH2, ethynyl,  5 propynyl, butynyl and allyl,
and  L denotes a linker selected from among optionally
substituted phenyl,  phenylmethyl, cyclohexyl and
branched Ci-C6-alkyl, optionally in the form of the
tautomers, the racemates, the enantiomers, the  10
diastereomers and the mixtures thereof, and optionally
the pharmacologically  acceptable acid addition salts
thereof. The invention further relates to compounds of
formula I for use as pharmaceutical  compositions. 15
Of particular importance according to the invention
are compounds of formula I for  use as pharmaceutical
compositions with an antiproliferative activity. The
invention also relates to the use of a compound of
formula I for preparing a  20 pharmaceutical
composition for the treatment and/or prevention of
cancer, infections, inflammatory and autoimmune
diseases. The invention also relates to a method of
treating and/or preventing cancer,  infections,
inflammatory and autoimmune diseases, characterised in
that a patient 25 is given an effective amount of a
compound of formula I. The invention also relates to
pharmaceutical preparations, containing as active
substance one or more compounds of general formula (I)
or the physiologically  acceptable salts thereof,
optionally combined with conventional excipients
and/or  30 carriers. -7 The invention also relates to
a process for preparing a compound of general  formula
(I), (1) 5 wherein  R1-R5, m, n and L are as
hereinbefore defined,  characterised in that a
compound of general formula (11) N O  N R  A N N 2  



R (II) 10 wherein R1--R3 are as hereinbefore defined
and A is a leaving group, is reacted with an
optionally substituted compound of general formula
(I11), -8 "R10  (Ill) wherein  R4 is as hereinbefore
defined and 5 R10 denotes OH, NH-L-R5, -0-methyl,
-0-ethyl, and optionally then the product of general
formula (IV) wherein  10 R1 to R4 is as hereinbefore
defined and R10 denotes OH, -NH-L-R5, -0-methyl or
-0-ethyl, optionally after previous hydrolysis of the
ester group -COR10, is reacted with an  amine of
general formula (V) 15 NH2-L-R5m (V) wherein 9 R5 is
as hereinbefore defined. The invention further relates
to a compound of formula (II), ZN0 'R A NR2 R 3 (II) 5
wherein R1-R3 are as hereinbefore defined and A is a
leaving group. The term alkyl groups, including alkyl
groups which are a part of other groups,  denotes
branched and unbranched alkyl groups with 1 to 12
carbon atoms, 10 preferably 1 - 6, most preferably 1-4
carbon atoms, such as, for example: methyl,  ethyl,
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl,
decyl and dodecyl. Unless  



otherwise stated, the abovementioned terms propyl,
butyl, pentyl, hexyl, heptyl,  octyl, nonyl, decyl and
dodecyl include all the possible isomeric forms. For
example, the term propyl includes the two isomeric
groups n-propyl and iso-propyl,  15 the term butyl
includes n-butyl, iso-butyl, sec. butyl and
tert.-butyl, the term pentyl  includes iso-pentyl,
neopentyl, etc. In the abovementioned alkyl groups one
or more hydrogen atoms may optionally  be replaced by
other groups. For example these alkyl groups may be
substituted  20 by fluorine. All the hydrogen atoms of
the alkyl group may optionally also be replaced. The
term alkyl bridge, unless otherwise stated, denotes
branched and unbranched  alkyl groups with 1 to 5
carbon atoms, for example methylene, ethylene, 25
propylene, isopropylene, n-butylene, iso-butyl, sec.
butyl and tent.-butyl etc.  bridges. Methylene,
ethylene, propylene and butylene bridges are
particularly  preferred. In the alkyl bridges
mentioned 1 to 2 C-atoms may optionally be -10
replaced by one or more heteroatoms selected from
among oxygen, nitrogen or  sulphur. The term alkenyl
groups (including those which are a part of other
groups) denotes  5 branched and unbranched alkylene
groups with 2 to 10 carbon atoms, preferably 2 - 6
carbon atoms, most preferably 2 - 3 carbon atoms,
provided that they have at  least one double bond.
Examples include: ethenyl, propenyl, butenyl, pentenyl
etc. Unless otherwise stated, the abovementioned terms
propenyl, butenyl, etc  also include all the possible
isomeric forms. For example, the term butenyl 10
includes 1-butenyl, 2-butenyl, 3-butenyl, 1-methyl-l
-propenyl, 1-methyl-2-propenyl,  2-methyl-1-propenyl,
2-methyl-2-propenyl and 1-ethyl-1-ethenyl. In the
abovementioned alkenyl groups, unless otherwise
stated, one or more  hydrogen atoms may optionally be
replaced by other groups. For example, these 15 alkyl
groups may be substituted by the halogen atom
fluorine. All the hydrogen  atoms of the alkenyl group
may optionally also be replaced. The term alkynyl
groups (including those which are a part of other
groups) denotes  branched and unbranched alkynyl
groups with 2 to 10 carbon atoms, provided that  20
they have at least one triple bond, for example
ethynyl, propargyl, butynyl, pentynyl, hexynyl etc.,
preferably ethynyl or propynyl. In the abovementioned
alkynyl groups, unless otherwise stated, one or more
hydrogen atoms. may optionally be replaced by other
groups. For example, these 



25 alkyl groups may be substituted by fluorine. All
the hydrogen atoms of the alkynyl  group may
optionally also be replaced. The term aryl denotes an
aromatic ring system with 6 to 14 carbon atoms,
preferably 6 or 10 carbon atoms, preferably phenyl,
which, unless otherwise 30 stated, may carry one or
more of the following substituents, for example: OH,
NO2,  CN, OMe, -OCHF2, -OCF3, -NH2, halogen, for
example fluorine or chlorine, CI-Cia- alkyl,
preferably Ci-Cs-alkyl, preferably C1-C3-alkyl, most
preferably methyl or -11 ethyl, -0-C1-C3-alkyl,
preferably -0-methyl or -0-ethyl, -COOH,
-coo-C,-C4-alkyl,  preferably -0-methyl or -0-ethyl,
-CONH2. Examples of heteroaryl groups wherein up to
two carbon atoms are replaced by  5 one or two
nitrogen atoms include pyrrole, pyrazole, imidazole,
triazole, pyridine, pyrimidine, while each of the
abovementioned heteroaryl rings may optionally also
be anellated to a benzene ring, preferably
benzimidazole, and unless otherwise  stated these
heterocycles may carry one or more of the following
substituents, for  example: F, Cl, Br, OH, OMe,
methyl, ethyl, CN, CONH2, NH2, optionally 10
substituted phenyl, optionally substituted heteroaryl,
preferably optionally  substituted pyridyl. Examples
of cycloalkyl groups are cycloalkyl groups with 3 - 12
carbon atoms, for  example cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl,
15 preferably cyclopropyl, cyclopentyl or cyclohexyl,
while each of the abovementioned cycloalkyl groups may
optionally also carry one or more  substituents, for
example: OH, NO2, CN, OMe, -OCHF2, -OCF3, -NH2 or
halogen,  preferably fluorine or chlorine,
C1-C1o-alkyl, preferably C,-C5-alkyl, preferably C1 ..
C3-alkyl, more preferably methyl or ethyl,
-O-C1-C3-alkyl, preferably -0-methyl or - 20 0-ethyl,
-COOH, -C00-Ci-C4-alkyl, preferably -COO-methyl or
-COO-ethyl or  -CONH2. Particularly preferred
substituents of the cycloalkyl groups are =0, OH,
NH2, methyl or F. Examples of cycloalkenyl groups are
cycloalkyl groups with 3 - 12 carbon atoms  25 which
have at least one double bond, for example
cyclopropenyl, cyclobutenyl,  cyclopentenyl,
cyclohexenyl or cycloheptenyl, preferably
cyclopropenyl, cyclopententyl or cyclohexenyl, while
each of the abovementioned cycloalkenyl  groups may
optionally also carry one or more substituents. 30
"=0" denotes an oxygen atom linked via a double bond.
-12 



Examples of heterocycloalkyl groups, unless otherwise
described in the  definitions, include 3- to 12-
membered, preferably 5-, 6- or 7-membered,  saturated
or unsaturated heterocycles which may contain as
heteroatoms  nitrogen, oxygen or sulphur, for example
tetrahydrofuran, tetrahydrofuranone, y 5
butyrolactone, a-pyran, y-pyran, dioxolane,
tetrahydropyran, dioxane,  dihydrothiophene, thiolan,
dithiolan, pyrroline, pyrrolidine, pyrazoline,
pyrazolidine,  imidazoline, imidazolidine, tetrazole,
piperidine, pyridazine, pyrimidine, pyrazine,
piperazine, triazine, tetrazine, morpholine,
thiomorpholine, diazepan, oxazine,
tetrahydro-oxazinyl, isothiazole, pyrazolidine,
preferably morpholine, pyrrolidine, 10 piperidine or
piperazine, while the heterocyclic group may
optionally carry  substituents, for example
C1-C4-alkyl, preferably methyl, ethyl or propyl.
Examples of polycycloalkyl groups are optionally
substituted, bi-, tri-, tetra- or  pentacyclic
cycloalkyl groups, for example pinane, 2,2,2-octane,
2,2,1-heptane or 15 adamantane. Examples of
polycycloalkenyl groups are optionally bridged and/or
substituted 8-membered bi-, tri-, tetra- or
pentacyclic cycloalkenyl groups,  preferably
bicycloalkenyl or tricycloalkenyl groups, if they have
at least one double  bond, for example norbomene. 20
Examples of spiroalkyl groups are optionally
substituted spirocyclic C5-C12 alkyl  groups.
Generally, the term halogen denotes fluorine,
chlorine, bromine or iodine,  preferably fluorine,
chlorine or bromine, most preferably chlorine. 25 The
leaving group A denotes either identical or different
leaving groups such as for  example --o-methyl, -SCN,
chlorine, bromine, iodine, methanesulphonyl,
trifluoromethanesulphonyl or p-toluenesulphonyl,
preferably chlorine. 30 The compounds according to the
invention may be present in the form of the
individual optical isomers, mixtures of the individual
enantiomers, diastereomers or  racemates, in the form
of the tautomers and also in the farm of the free
bases or  the corresponding acid addition salts with
pharmacologically acceptable acids - such as for
example acid addition salts with hydrohalic acids, for
example -13 hydrochloric or hydrobromic acid, or
organic acids, such as for example oxalic,  fumaric,
diglycolic or methanesulphonic acid. The substituent
R' may denote hydrogen or a group selected from among
5 optionally substituted and/or branched C1-C6-alkyl,
preferably methyl or ethyl,  



more preferably methyl or ethyl. The substituent R2
may denote hydrogen or a group selected from among
optionally substituted and/or branched C,-C5-alkyl,
preferably methyl or ethyl. 10 R1 and R2 together may
denote a 2- to 5-membered alkyl bridge, preferably an
ethylene, propylene or butylene bridge which may
contain 1 to 2 heteroatoms,  preferably oxygen or
nitrogen, more preferably ethylene, propylene. 15 The
substituent R3 may denote hydrogen or a group selected
from among  optionally substituted and/or branched
C1-C12-alkyl, preferably ethyl, propyl, butyl,  pentyl
or hexyl, more preferably propyl, butyl, pentyl or
hexyl, C2-C12-alkenyl,  preferably C5-C7-alkenyl,
C2-C12-alkynyl, preferably C5-C7-alkynyl and
C6-C14-aryl,  preferably phenyl, a group selected from
among optionally substituted and/or 20 bridged
C3-C12-cycloalkyl, preferably cyclopentyl or
cyclohexyl, C3-C12- cycloalkenyl, preferably
C5-C7-cycloalkenyl, C7-C12-POlycycloalkyl, C7-C12-
polycycloalkenyl, C5-C12-SP!rocycloalkyl,
C3-C12-heterocycloalkyl, preferably  pyranyl or
piperinyl, pyrrolidinyl, pyrazinyl or morpholinyl
which contains 1 to 2  heteroatoms, preferably oxygen
or nitrogen, and C3-C12-heterocycloalkenyl which 25
contains I to 2 heteroatoms, preferably oxygen or
nitrogen. Most preferably, the substituent R3 denotes
isopropyl, isobutyl, isopentyl,  cyclopentyl, phenyl
or cyclohexyl . R1 and R3 or R2 and R3 together may
denote a saturated or unsaturated C3-C4-alkyl  30
bridge which may contain I heteroatom, preferably
oxygen or nitrogen. -14 The substituent R4 may denote
a group selected from among hydrogen, -CN,  hydroxy,
-NR6R7 and Halogen, preferably chlorine or fluorine,
more preferably  chlorine or a group selected from
among optionally substituted C1-C6-alkyl,  preferably
methyl, ethyl or propyl, C2-C6-alkenyl, preferably
ethenyl or propenyl, 5 C2-C6-alkynyl, preferably
ethynyl, propynyl or butynyl, C1-C5-alkyloxy,
preferably  methoxy, ethoxy or propargyloxy,
C2-C5-alkynyloxy, C2-C5-alkynyloxy, C1-C6- alkylthio,
C1-C6-alkylsulphoxo and C1-C6-alkylsulphonyl. Most
preferably, the substituent R4 denotes methoxy,
methyl, ethoxy, ethyl,  propargyloxy or chlorine. 10 L
may denote a linker selected from among optionally
substituted C2-C10-alkyl,  preferably ethyl, propyl,
butyl or pentyl, C2-C10-alkenyl, C6-C14-aryl,
preferably  



phenyl, -C2-C4-alkyl-C6-C14-aryl,
-C6-C14-aryl-C1-C4-alkyl, preferably -phenyl- methyl,
optionally bridged C3-C12-cycloalkyl, preferably
cyclohexyl, and heteroaryl  15 which contains 1 or 2
nitrogen atoms. n denotes 0 or 1 m denotes 1 or 2,
preferably 1. R5 may denote a group selected from
among optionally substituted morpholinyl,
piperidinyl, piperazinyl, piperazinylcarbonyl,
pyrrolidinyl, tropenyl, R8 20 diketomethylpiperazinyl,
sulphoxomorpholinyl, sulphonylmorpholinyl,
thiomorpholinyl, -NR8R9 and azacycloheptyl, preferably
piperidinyl, morpholinyl,  pyrrolidinyl,
sulphoxomorpholiny, piperazinyl, thiomorpholinyl or
tropenyl. The groups R6 and R7 may be identical or
different and may denote hydrogen or  25 C1-C4-alkyl,
preferably methyl or ethyl. The groups R8 and R9 may
be unsubstituted nitrogen substituents at R5, they may
be identical or different and denote either hydrogen
or a group selected from  among C1-C6-alkyl,
preferably methyl, ethyl or propyl,
-C1-C4-alkyl-C3-C10- cycloalkyl, preferably
-CH2-cyclopropyl, C3-C1o-cycloalkyl, C6-C14-aryl,
preferably 30 phenyl,-C1-C4-alkyl-C6-C14-aryl,
preferably benzyl, pyranyl, pyridinyl, pyrimidinyl,
pyranyl, C,-C4-alkyloxycarbonyl, C6-C14-arylcarbonyl,
C1-C4-alkylcarbonyl, C6-C14 -15 arylmethyloxycarbonyl,
C6-C14-arylsulphonyl, C1-C4-alkylsulphonyl and
C6-C14-aryl- C, -C4-alkylsulphonyl. Most preferably,
the substituent R8 denotes methyl, ethyl or propyl.  5
Most preferably, the substituent R9 denotes methyl,
ethyl or propyl. R1 may be a substituent selected from
among OH, NH2-LR5, -0-methyl and -0- ethyl, preferably
OH, LR5, -0-methyl or -0-ethyl. All the groups
mentioned in the definition of R1 to R1 may optionally
be branched  10 and/or substituted. The compounds
according to the invention may be prepared by
synthesis methods  A described hereinafter, while the
substituents of general formulae (Al) to (A9)  have
the meanings given hereinbefore. This method is to be
understood as an 15 illustration of the invention
without restricting it to the subject matter thereof.
Method A  Step 1 A A compound of formula (Al) is
reacted with a compound of formula (A2) to obtain  20
a compound of formula (A3) (Diagram 1A). This reaction
may be carried out  



according to WO 0043369 or WO 0043372. Compound (Al)
is commercially  obtainable, for example, from City
Chemical LLC, 139 Allings Crossing Road,  West Haven,
CT, 06516, USA. Compound (A2) may be prepared by
procedures  known from the literature: (a) F.
Effenberger, U. Burkhart, J. Willfahrt Liebigs Ann. 25
Chem. 1986, 314-333; b) T. Fukuyama, C.-K. Jow, M.
Cheung, Tetrahedron Lett.  1995, 36, 6373-6374; c) R.
K. Olsen, J. Org. Chem. 1970, 35, 1912-1915; d) F.E.
Dutton, B.H. Byung Tetrahedron Lett. 1998, 30,
5313-5316; e) J. M. Ranajuhi, M.  M. Joullie Synth.
Commun. 1996, 26, 1379-1384.). 30 -16 Dia ram 1A 0 '1+
N, o p CI N CI ( 3  R II + HN -R1 (A2) 0 11+ N N 0
CI~N N-R3 R 0  (A3) In Step 1A, I equivalent of the
compound (Al) and 1 to 1.5 equivalents, 5 preferably
1.1 equivalents of a base, preferably potassium
carbonate, potassium 10 hydrogen carbonate, sodium
carbonate or sodium hydrogen carbonate, calcium
carbonate, most preferably potassium carbonate, are
stirred in a diluent optionally  mixed with water, for
example acetone, tetrahydrofuran, diethylether,
cyclohexane, petroleum ether or dioxane, preferably
cyclohexane or diethylether.  At a temperature of 0 to
15 C, preferably 5 to 10 C, I equivalent of an amino
acid  of formula (A2), dissolved in an organic
solvent, for example acetone, 



tetrahydrofuran, diethylether, cyclohexane or dioxane,
is added dropwise. The  reaction mixture is heated to
a temperature of 18C to 30 C, preferably about  22C,
with stirring and then stirred for a further 10 to 24
hours, preferably about 12 15 hours. Then the diluent
is distilled off, the residue is combined with water
and the  mixture is extracted two to three times with
an organic solvent, such as  diethylether or ethyl
acetate, preferably ethyl acetate. The combined
organic  extracts are dried and the solvent is
distilled off. The residue (compound A3) may  be used
in Step 2 without any prior purification. 20 -17 Step
2A The compound obtained in Step 1A (A3) is reduced at
the nitro group and cyclised  to form the compound of
formula (A4) (Diagram 2A). 5 Diagram 2A Schema 2A H Cl
R2 (A4) (A3) 10 [Reduktion = reduction] In Step 2A, 1
equivalent of the nitro compound (A3) is dissolved in
an acid,  preferably glacial acetic acid, formic acid
or hydrochloric acid, preferably glacial  acetic acid,
and heated to 50 to 70C, preferably about 60C. Then a
reducing  agent, for example zinc, tin or iron,
preferably iron filings, is added to complete the 15
exothermic reaction and the mixture is stirred for 0.2
to 2 hours, preferably 0.5  hours, at 100 to 125 C,
preferably at about 117 C. After cooling to ambient
temperature the iron salt is filtered off and the
solvent is distilled off. The residue is  taken up in
a solvent or mixture of solvents, for example ethyl
acetate or  dichloromethanel methanol 9/1 and
semisaturated NaCl solution, and filtered 20 through
kieselgur, for example. The organic phase is dried and
evaporated down.  The residue (compound (A4)) may be
purified by chromatography or by  crystallisation or
used as the crude product in Step 3A of the synthesis.
25 



-18 Step 3A The compound obtained in Step 2A (A4) may
be reacted by electrophilic  substitution as shown in
Diagram 3A to obtain the compound of formula (A5). 5
Diagram 3A Cl R 1 )~R1 R3 " 2 C1 N N R2  R R3  (A4)
(A5) In Step 3A I equivalent of the amide of formula
(A4) is dissolved in an organic  solvent, for example
dimethylformamide or dimethylacetamide, preferably 10
dim ethylacetamide, and cooled to about -5 to 5 C,
preferably 0C. Then 0.9 to 1.3 equivalents of sodium
hydride and 0.9 to 1.3 equivalents of a  methylating
reagent, e.g. methyl iodide, are added. The reaction
mixture is stirred  for 0.1 - 3 hours, preferably
about 1 hour, at about 0 to 10 C, preferably at about
5 C, and may optionally be left to stand for a further
12 hours at this temperature. 15 The reaction mixture
is poured onto ice water and the precipitate is
isolated. The  residue (compound (A5)) may be purified
by chromatography, preferably over  silica gel, or by
crystallisation, or used as the crude product in step
4A of the  synthesis. -19 Step 4A The amination of the
compound (A5) obtained in Step 3A to yield the
compound of  formula (A9) (Diagram 4A) may be carried
out using the methods known from the  literature of
variants 4.1 A (a) M.P.V. Boarland, J.F.W. McOmie J.
Chem. Soc. 5 1951, 1218-1221; b) F. H. S. Curd, F. C.
Rose J. Chem. Soc. 1946, 343-348., 4.2  A (a) Banks J.
Am. Chem. Sac. 1944, 66,1131 b) Ghosh and Dolly J.
Indian  Chem. Soc. 1981, 58, 512-513; c) N. P. Reddy
and M. Tanaka Tetrahedron Lett.  1997, 38, 4807-4810.
10 Diagram4A -20 For example, in variant 4.1 A, 1
equivalent of the compound (A5) and 1 to 3
equivalents, preferably about 2 equivalents of the
compound (A6) are heated  



without a solvent or in an organic solvent such as for
example sulpholane,  dimethylformamide,
dimethylacetamide, toluene, N-methylpyrrolidone, 5
dimethylsulphoxide or dioxane, preferably sulpholane,
for 0.1 to 4 hours,  preferably 1 hour, at 100 to 220
C, preferably at about 160 C. After cooling, the
product (A9) is crystallised by the addition of
organic solvents or mixtures of  solvents, e.g.
diethylether/methanol, ethyl acetate, methylene
chloride, or  diethylether, preferably
diethylether/methanol 9/1, or purified by
chromatography. 10 For example, in variant 4.2 A, 1
equivalent of the compound (A5) and 1 to 3
equivalents of the compound (A6) are stirred with
acid, for example 1-10  equivalents of 10-38%
hydrochloric acid and/or an alcohol, for example
ethanol,  propanol, butanol, preferably ethanol, at
reflux temperature for 1 to 48 hours, 15 preferably
about 5 hours. The product precipitated (A9) is
filtered off and optionally washed with water, dried
and crystallised from a suitable organic solvent. For
example, in variant 4.3 A j equivalent of the compound
(A5) and 1 to 3 20 equivalents of the compound (A7)
are dissolved in a solvent, for example toluene  or
dioxane and combined with a phosphine ligand, for
example 2,2'-bis- (diphenylphosphino)-1,1 '-binaphthyl
and a palladium catalyst, for example
tris(dibenzylidene-acetone)-dipalladium(0) and a base,
for example caesium  carbonate, and refluxed for 1-24
h, preferably 17 h. The reaction mixture is purified
25 for example over silica gel and the product (A8) is
isolated from the solution or  obtained by suitable
crystallisation. The product (A8) is dissolved in a
suitable solvent, for example dioxane and mixed  with
acid, for example semiconcentrated hydrochloric acid,
for example in the ratio 30 of solvent to acid of 3:
1. Then the mixture is refluxed for 1 - 48 h, for
example 12  h, and the precipitate formed is isolated.
If desired the product (A9) is purified by
crystallisation. 21 Step 5A Diagram 5A Variant 5.1 A.
10 For example, 1 equivalent of the compound (A9) is
dissolved with 1 equivalent of  an activating reagent,
e.g. O-benzotriazolyl-N,N,N",N tetramethyluronium
tetrafluoroborate (TBTU) and a base, for example 1.5
equivalents of  



diisopropylethylamine (DIPEA) in an organic diluent,
for example dichioromethane,  tetrahydrofuran,
dimethylformamide, N-m ethylpyrrolidone,
dimethylacetamide, 15 preferably dichioromethane or
dimethylformamide. After the addition of I  equivalent
of the amine (Al 0) the reaction mixture is stirred
for 0.1 to 24 hours,  preferably about 2 hours at 20C
to 100C. The product of formula (Al 1) is  obtained
for example by crystallisation or chromatographic
purification. 20 The new compounds of general formula
(I) may be synthesised analogously to the  following
examples of synthesis. These Examples are, however,
intended only as  examples of procedures to illustrate
the invention further, without restricting the
invention to their subject matter. -22 The preparation
of some intermediate compounds used to synthesise the
examples is also described hereinafter. Preparation of
the acids To synthesise the compounds of Examples 94
and 95 first an intermediate  N  N HN N N  compound Z1
zi is prepared as described hereinafter. 10 50.0 g
(0.48 mol) of D-alanine methyl ester x HCI and 49.1 g
(0.50 mol)  cyclohexanone were placed in 300 mL
dichloromethane and then combined with  41.0 g (0.50
mol) sodium acetate and 159.0 g (0.75 mol) sodium
triacetoxyborohydride. the mixture was stirred
overnight and then 300 mL of 10% 15 sodium hydrogen
carbonate solution were added. The aqueous phase was
extracted with dichloromethane. The combined organic
phases were washed with  10% sodium hydrogen carbonate
solution, dried over Na2SO4 and evaporated  down.
Yield: 72.5 g of a compound ZI a (clear liquid) 20
72.5 g of the compound Z1 a were placed in 500 mL
water and 76.6 g (0.39 mol) of
2,4-dichloro-5-nitropyrimidine in 500 mL diethyl ether
were added. At a  



temperature of -5C 100 mL 10% potassium hydrogen
carbonate solution were  added dropwise. The mixture
was stirred for 3 h at -5C and for a further 12 h at
-23 ambient temperature. The organic phase was
separated off and dried over  Na2SO4. On evaporation
the product crystallised out. Yield: 48.0 g of a
compound Z1 b (yellow crystals) 5 48.0 g of the
compound Z1 b were dissolved in 350 mL glacial acetic
acid and  heated to 60C. 47.5 g of iron powder were
added, while the temperature rose to  105C. The
reaction mixture was stirred for three hours at 80C,
then filtered hot  through cellulose and evaporated
down. The residue was stirred in water and ethyl
acetate, suction filtered and the light-grey
precipitate was washed with ethyl 10 acetate. The
filtrate was washed with dilute ammonia and water, the
organic  phase was dried over Na2SO4, filtered through
activated charcoal and evaporated  down. Some more
light-grey solid was obtained. Yield: 29.5 g of a
compound Z1 c (light-grey crystals) 15 32.1 g of the
compound Z1 c were placed in 300 mL dimethylacetamide
and combined with 13 mL (0.2 mol) methyl iodide. At
-5C 6.4 g (0.16 mol) sodium  hydride as a 60%
dispersion in mineral oil was added batchwise. After 2
h the  reaction mixture was poured onto 800 mL ice
water. The precipitate formed was  suction filtered
and washed with petroleum ether. Yield: 33.0 g of a
compound Z1 d (beige crystals) 4.0 g of the compound
Z1d and 2.3 g (15 mmol) 4-amino-3-methylbenzoic acid
were suspended in 50 mL ethanol and 120 mL water,
combined with 2 mL conc.  hydrochloric acid and
refluxed for 48 h. The precipitate formed on cooling
was  suction filtered and washed with water, ethanol
and diethyl ether. Yield: 2.9 g of a compound Z1
(colourless crystals) -24 To synthesise the compounds
Example 188 and Example 203 first of all an
intermediate compound Z2  HN- ' N CI 5 is prepared as
described below. A solution of 128.2 g (0.83 mol)
D-alanine ethyl ester x HCI and 71.5 g (0.85 mol)
cyclopentanone in 1500 mL dichloromethane was combined
with 70.1 (0.85 mol)  



sodium acetate and 265.6 g (1.25 mol) sodium
triacetoxyborohydride. The reaction 10 mixture was
stirred for 12 h and then poured into 1.5 L of a 10%
sodium hydrogen  carbonate solution. The aqueous phase
was extracted with dichloromethane. The  combined
organic phases were dried over Na2SO4 and evaporated
down. Yield: 143.4 g of a compound Z2a (colourless
oil) 15 66.0 g of the compound Z2a were placed in 500
mL water and combined with 85.0  g (0.44 mol)
2,4-dichloro -5-nitropyrimidine in 500 mL diethyl
ether. At -5C 100 mL  10% potassium hydrogen carbonate
solution were added dropwise and the reaction mixture
was stirred for 48 h at ambient temperature. The
aqueous phase  was extracted with diethyl ether, the
combined organic phases were dried over 20 Na2SO4 and
evaporated down. The dark red solid was stirred with
petroleum ether  and suction filtered. Yield: 88.0 g
of a compound Z2b (yellow crystals) -25 88.0 g of the
compound Z2b were dissolved in 1000 mL glacial acetic
acid and at  60C combined batchwise with 85 g iron
powder, while the temperature rose to  110C. It was
stirred far 1 h at 60C, then suction filtered hot
through cellulose and  evaporated down. The brown
solid was stirred with 700 mL water and suction 5
filtered. Yield: 53.3 g of a compound Z2c (light brown
crystals) 53.3 g of the compound Z2c were dissolved in
300 mL dimethylacetamide and  combined with 13 mL
(0.21 mol) methyl iodide. At -5C 5.0 g (0.21 mol)
sodium 10 hydride as a 60% dispersion in mineral oil
were added batchwise. After 12 h the  reaction mixture
was poured onto 1000 mL ice water and the precipitate
formed  was suction filtered. Yield: 40.0 g of a
compound Z2d (colourless crystals) 15 4.0 g of the
compound Z2d and 2.8 g (16 mmol)
4-amino-3-chlorbenzoic acid were suspended in 25 mL
ethanol and 60 mL water, combined with 3 mL conc.
hydrochloric acid and refluxed for 43 h. The
precipitate formed on cooling was  suction filtered
and washed with water, ethanol and diethyl ether.
Yield: 0.9 g of a compound Z2 (colourless crystals) To
synthesise the compounds of Examples 19, 21, 22, 23,
45, 55, 58, 116, 128,  131, 133, 134, 136, 1138, 177,
217, 231, 239, 46, 184, 166 and 187 first of all an
intermediate compound Z3 N N  



HN N N -26 is prepared as described below. 54.0 g
(0.52 mol) D-2-aminobutyric acid were suspended in 540
mL methanol and  slowly combined with 132 g (1.1 mol)
thionyl chloride while cooling with ice. The 5 mixture
was refluxed for 1.5 h and then evaporated down. The
oil remaining was  combined with 540 mL
tert-butylmethylether and the colourless crystals
formed  were suction filtered. Yield: 78.8 g of a
compound Z3a (colourless crystals) 10 74.2 g of the
compound Z3a and 43.5 mL (0.49 mol) cyclopentanone
were  dissolved in 800 mL dichloromethane. After the
addition of 40.0 g (0.49 mol)  sodium acetate and
150.0 g (0.71 mol) sodium triacetoxyborohydride at 0C
the  mixture was stirred for 12 h at ambient
temperature and then 500 mL of 20%  sodium hydrogen
carbonate solution were added. The aqueous phase was
15 extracted with dichloromethane. The combined
organic phases were washed with  water, dried over
MgSO4 and evaporated down. Yield: 85.8 g of a compound
Z3b (light yellow oil) 40.0 g of the compound Z3b and
30.0 g (0.22 mol) potassium carbonate were 20
suspended in 600 mL acetone and combined with 45.0 g
(0.23 mol) 2,4-dichloro-5- nitropyrimidin in 200 mL
acetone while cooling with ice. After 12 h a further
5.0 g  2,4-dichloro-5-nitropyrimidin were added and
stirred for 3 h. The reaction mixture  was evaporated
down, taken up in 800 mL ethyl acetate and 600 mL
water and the aqueous phase was extracted with ethyl
acetate. The combined organic  25 phases were washed
with water, dried over MgSO4 and evaporated down.
Yield: 75.0 g of a compound Z3c (brown oil) 100 g of
the compound Z3c were dissolved in 650 mL glacial
acetic acid and at  70C 20 g of iron powder were added
batchwise. The mixture was stirred for 1 h at 30 70C,
then for 1.5 h at 100C and then filtered hot through
kieselgur. The reaction  mixture was evaporated down,
taken up in methanol/dichloromethane, applied to -27
silica gel and purified with ethyl acetate by Soxhlet
extraction. The solvent was  removed and the residue
stirred with methanol. Yield: 30.0 g of a compound Z3d
(light brown crystals) 5 25.0 g of the compound Z3d
and 6.5 mL (0.1 mol) methyl iodide were placed in  250
mL dimethylacetamide and at -10C 3.8 g (0.95 mol)
sodium hydride as a  



60% dispersion in mineral oil was added. It was
stirred for 20 min at 0C, then for  30 min at ambient
temperature and finally ice was added. The reaction
mixture  was evaporated down and combined with 300 mL
water. The precipitate formed 10 was suction filtered
and washed with petroleum ether.  Yield: 23.0 g of a
compound Z3e (colourless solid) 6.0 g of the compound
Z3e and 5.1 g (31 mmol) 4-amino-3-methoxybenzoic acid
were suspended in 90 mL ethanol and 350 mL water,
combined with 3.5 mL conc. 15 hydrochloric acid and
refluxed for 48 h. The reaction mixture was evaporated
down, the residue stirred with methanol/diethyl ether
and the precipitate formed  was suction filtered.
Yield: 6.3 g of a compound Z3 (light beige crystals)
20 To synthesise the compound of Examples 81, 82, 93,
137 first of all an  intermediate compound Z4 Z4 -28
is prepared as described below. 25.0 g (0.19 mol) of
ethyl 1-aminocyclopropane-1-carboxylate x HCI and 16.8
g  (0.20 mol) of cyclopentanone were dissolved in 300
mL of dichloromethane and 5 combined with 16.4 g (0.20
mol) of sodium acetate and 61.7 g (0.29 mol) of
sodium triacetoxyborohydride. It was stirred overnight
and the reaction mixture  was then poured onto 400 mL
of 10% sodium hydrogen carbonate solution. The
aqueous phase was extracted with dichloromethane. The
combined organic  phases were dried over Na2SO4 and
evaporated down. 10 Yield: 34.5 g of a compound Z4a
(colourless oil) 42.5 g (0.22 mol) of
2,4-dichloro-5-nitropyrimidine in 350 mL of diethyl
ether were  added to a mixture of 34.5 g of the
compound Z4a in 350 mL water. At --5C the  mixture was
combined with 80 mL 10% potassium hydrogen carbonate
solution 15 and stirred overnight at ambient
temperature. The aqueous phase was extracted  with
diethyl ether. The combined organic phases were dried
over Na2SO4 and  evaporated down. Yield: 53.8 g of a
compound Z4b (brown oil) 20 20.1 g of the compound Z4b
were dissolved in 200 mL glacial acetic acid and
combined batchwise at 60C with 19.1 g iron powder,
during which time the  temperature rose to 100C. The
mixture was stirred for 3 h at 60C, then suction
filtered through cellulose and evaporated down. The
residue was stirred in water  



and ethyl acetate and the yellow precipitate was
suction filtered. The filtrate was 25 washed with
dilute ammonia and water, the organic phase dried over
Na2SO4 and  evaporated down. After the addition of
diethyl ether additional product crystallised  out.
Yield: 4.0 g of a compound Z4c (yellow crystals) 30
7.8 g of the compound Z4c and 2.6 mL (0.04 mol) methyl
iodide were dissolved in  100 mL dimethylacetamide and
at -5C 1.5 g (0.04 mol) sodium hydride were -29 added
batchwise as a 60% dispersion in mineral oil. After 2
h the reaction mixture  was poured onto ice water and
the precipitate formed was suction filtered. Yield:
7.5 g of a compound Z4d (light brown crystals) 5 3.0 g
of the compound Z4d and 1.9 g (11 mmol)
4-amino-3-methoxybenzoic acid  were suspended in 40 mL
ethanol and 80 mL water, combined with 2 mL conc.
hydrochloric acid and refluxed for 20 h. A further 0.5
g of 4-amino-3- methoxybenzoic acid were added and
refluxed for48 h. The precipitate formed on  cooling
was suction filtered and washed with water, ethanol
and diethyl ether. 10 Yield: 2.1 g of a compound Z4
(colourless crystals) m.p.: 222-223C To synthesise the
compounds of Examples 162, 43,  212 first of all an
intermediate compound Z5 15 is prepared as described
below. Z5 53,161,202, 211, 215 and N0 N N A mixture of
73.4 mL (0.5 mol) ethyl 2-bromoisobutyrate, 87.1 mL
(0.75 mol) of  20 3-methyl-l-butylamine, 82.5 g (0.6
mol) sodium iodide and 76.0 g (0.6 mol) of potassium
carbonate in 1000 mL ethyl acetate was refluxed fora
days. Any salts  present were filtered off and the
filtrate evaporated down. Yield: 97.0 g of a compound
Z5a (red oil) -30 49.0 g (0.25 mol) of
2,4-dichloro-5-nitropyrimidine and 38.3 g (0.28 mol)
of  potassium carbonate were suspended in 500 mL
acetone and at 0C combined  with 93.0 g of the
compound Z5a in 375 mL acetone. The reaction mixture
was  



stirred overnight at ambient temperature, filtered and
evaporated down. The 5 residue dissolved in ethyl
acetate was washed with water and the organic phase
dried over MgSO4 and evaporated down. Yield: 102.7 g
of a compound Z5b (brown oil) 22.7 g of the compound
Z5b were dissolved in 350 mL glacial acetic acid and
at  10 60C combined batchwise with 17.4 g iron powder.
After the addition had ended the mixture was refluxed
for 0.5 h, filtered hot and evaporated down. The
residue  was taken up in 200 mL
dichloromethane/methanol (9:1) and washed with sodium
chloride solution. The organic phase was suction
filtered through kieselguhr, dried  over MgSO4,
evaporated down and purified by column chromatography
(eluant:  15 ethyl acetate/cyclohexane 1:1). Yield:
1.9 g of a compound Z5c (colourless crystals) 1.9 g of
the compound Z5c were dissolved in 32 mL
dimethylacetamide and while  cooling with ice combined
with 0.3 g (7 mmol) sodium hydride as a 60% dispersion
20 in mineral oil. After 10 min 0.5 mL (7 mmol) methyl
iodide were added and stirred  for 3 h at ambient
temperature. The reaction mixture was evaporated down
and  combined with water. The precipitate formed was
suction filtered and washed with  petroleum ether.
Yield: 1.6 g of a compound Z5d (colourless crystals)
25 14.0 g of the compound Z5d and 10.0 g (0.06 mol)
4-amino-3-methoxybenzoic  acid were suspended in 200
mL dioxane and 80 mL water, combined with 10 mL  conc.
hydrochloric acid and refluxed for 40 h. The
precipitate formed on cooling  was suction filtered
and washed with water, dioxane and diethyl ether. 30
Yield: 13.9 g of a compound Z5 (colourless crystals)
-31 To synthesise the compounds of Examples 88, 194,
229 and 89 first of all an  intermediate compound Z6 N
N 0  HN N N TIS 5 Z6 is prepared as described below.
6.0 g (0.06 mol) L-2-aminobutyric acid was.placed in
80 mL 0.5 M sulphuric acid 10 and at 0C combined with
5.5 g (0.08 mol) sodium nitrite in 15 mL water. The  



reaction mixture was stirred for 22 h at 0C, combined
with ammonium sulphate  and filtered. The filtrate was
extracted with diethyl ether and the combined organic
dried over MgSO4 and evaporated down. Yield: 6.0 g of
a compound Z6a (yellow oil) 15 200 mL methanol were
combined successively with 65.0 mL (0.89 mol) thionyl
chloride and 76.0 g of the compound Z6a in 50 mL
methanol while cooling with  ice. The resulting
mixture was stirred for 1 h at 0C and 2 h at ambient
temperature and then the methanol and remaining
thionyl chloride were eliminated  20 in vacuo at 0C.
Yield: 40.0 g of a compound Z6b (yellow oil) -32 30.0
mL (0.17 mol) of trifluoromethanesulphonic acid
anhydride were placed in  150 mL dichloromethane and
while cooling with ice a solution of 20.0 g of the
compound Z6b and 14.0 mL (0.17 mol) pyridine in 50 mL
dichloromethane was  added within one hour. The
mixture was stirred for 2 h at ambient temperature, 5
any salts formed were suction filtered and then washed
with 100 mL water. The  organic phase was dried over
MgSO4 and evaporated down. Yield: 42.0 g of a compound
Z6c (light yellow oil) 42.0 g of the compound Z6c in
200 mL dichloromethane was added dropwise  10 within
one hour to a solution of 15.5 mL (0.17 mol) of
aniline and 24.0 mL (0.17 mol) of triethylamine in 400
mL dichloromethane while cooling with ice. The
mixture was stirred for 1 h at ambient temperature and
a further 2 h at 35C. The  reaction mixture was washed
with water, dried over MgSO4 and evaporated down.  The
residue remaining was purified by distillation
(95-100C, 1 x10-3 mbar). 15 Yield: 14.0 of a compound
Z6d (colourless oil) 14.0 g of the compound Z6d and
16.0 g (0.1 mol) potassium carbonate were  suspended
in 100 mL acetone and at 10C combined with 16.0 g
(0.08 mol) of 2,4- dichloro-5-nitropyrimidine. The
mixture was stirred for 4 h at 40C, any salts 20
formed were suction filtered and the filtrate
evaporated down. The residue was  taken up in 300 mL
ethyl acetate and washed with water. The organic phase
was  dried over MgSO4 and evaporated down. Yield: 31.0
g of a compound Z6e (brown oil) 25 31.0 g of the
compound Z6e were dissolved in 200 mL glacial acetic
acid and at  60C combined batchwise with 10 g iron
powder, during which time the  



temperature rose to 85C. The mixture was stirred for a
further hour at 60C,  filtered through kieselguhr and
evaporated down. The residue was stirred with
methanol. 30 Yield: 4.5 g of a compound Z6f (brown
crystals) -33 At -20C 0.6 g (16 mmol) of sodium
hydride as a 60% dispersion in mineral oil  were added
batchwise to a mixture of 4.5 g of the compound Z6f
and 1.0 mL (16  mmol) methyl iodide in 100 mL
dimethylacetamide. After 1 h the reaction mixture  was
combined with 50 mL water and evaporated down. The
residue was stirred 5 with 200 mL water, the
precipitate is suction filtered and washed with
petroleum  ether. Yield: 4.5 g of a compound Z6g
(colourless crystals) A suspension of 1.5 g of the
compound Z6g and 1.4 g (8 mmol) of methyl 4-amino- 10
3-methoxybenzoate in 30 mL toluene was combined with
0.4 g (0.6 mmol) of
2,2'-bis-(diphenylphosphino)-1,1'-binaphthyl, 0.23 g
(0.3 mmol) of
tris(dibenzylideneacetone)-dipalladium(0) and 7.0 g
(21 mmol) of caesium  carbonate and refluxed for17 h.
The reaction mixture was applied to silica gel and
purified by column chromatography (eluant:
dichloromethane/methanol 9:1). 15 Yield: 1.7 g of a
compound Z6h (yellow crystals) 1.7 g of the compound
Z6h were dissolved in 50 mL dioxane, combined with 15
mL of semiconc. hydrochloric acid and refluxed for12
h. After cooling the  precipitate formed was suction
filtered. 20 Yield: 1.1 g of a compound Z6 (colourless
solid) -34 To synthesise the compound of Examples 26,
20,32, 56, 101, 112, 209 first of all  an intermediate
compound Z7 N O  N HN N N 5 is prepared as described
below. 50.0 g (0.36 mol) D-alanine methyl ester x HCI
was suspended in 500 mL of  dichloromethane and 35 mL
of acetone and combined with 30.0 g (0.37 mol) of 10
sodium acetate and 80.0 g (0.38 mol) of sodium
triacetoxyborohydride. The  mixture was stirred for 12
h and then poured onto 400 mL of 10% sodium  



hydrogen carbonate solution. The organic phase was
dried over Na2SO4 and  evaporated down. Yield: 51.0 g
of a compound Z7a (yellow oil) 15 A suspension of 51.0
g of the compound Z7a in 450 mL water was combined
with  80.0 g (0.41 mol) of
2,4-dichloro-5-nitropyridine in 450 mL of diethyl
ether. At - 5C  100 mL of 10% potassium hydrogen
carbonate solution were added dropwise. The  reaction
mixture was stirred for 3 h, the organic phase dried
over Na2SO4 and 20 evaporated down. Yield: 74 g of a
compound Z7b (yellow oil) -35 18.6 g of the compound
Z7b were dissolved in 200 mL glacial acetic acid and
at  60C combined batchwise with 20.0 g iron powder.
The mixture was stirred for 2 h  at 60C and then
suction filtered through cellulose. The residue was
dissolved in  ethyl acetate and washed with water and
conc. ammonia. The organic phase was 5 dried over
Na2SO4 and evaporated down. The residue was
crystallised from  diethyl ether. Yield: 9.8 g of a
compound Z7c (colourless crystals) 17.0 g of the
compound Z7c and 7 mL (0.1 mol) methyl iodide were
dissolved in  10 200 mL dimethylacetamide and at -5C
combined with 4.0 g (0.1 mol) of sodium hydride as a
60% dispersion in mineral oil. The reaction mixture
was stirred for 30  min and then poured onto 300 mL
ice water. The precipitate formed was suction
filtered and stirred with petroleum ether. Yield: 14.8
g of a compound Z7d (beige crystals) 15 0.9 g of the
compound Z7d and 1.5 g (9 mmol)
4-amino-3-methoxybenzoic acid  were heated to 210C for
30 min. After cooling the residue was stirred with
ethyl  acetate and the precipitate obtained was
suction filtered. Yield: 1.2 g of a compound Z7 (grey
crystals.) 20 -36 The following acids were prepared,
for example, analogously to the methods of  synthesis
described: N O  N 



HN ~[ N Z9 5 N O  N HNIN N HN OH O -OH  Z10 Z11
Synthesis of the amino components L-R5 to The
following amines were obtained as follows: 1,1-dim
ethyl -2-dimethylamino-l -yl-ethylamine and 1, 1
-dimethyl-2-piperidin-1 -yl- ethylamine n2  N- N I (D
15 -37 The compounds were prepared according to the
following references: a) S.  Schuetz et al.
Arzneimittel-Forschung 1971, 21, 739-763 b) V. M.
Belikov et al. Tetrahedron 1970, 26, 1199-1216. c)
E.B. Butler and McMillan J. Amer. Chem.  Soc. 1950,
72, 2978. 5 Other amines were prepared as follows, in
a modified manner compared with the  literature
described above. 1 1 -dimethl-2-morpholin-1- l-eth
lamine 10 H2N 8.7 mL morpholine and 9.3 mL
2-nitropropane were prepared, while cooling with  ice,
7.5 mL formaldehyde (37%) and 4 mL of a 0.5 mol/L NaOH
solution were  slowly added dropwise (<10C). Then the
mixture was stirred for 1 h at 25C and 15 1 h at 50C.
The solution was treated with water and ether and the
aqueous phase  was extracted 3x with ether. The
combined org. phase was dried over NaSO4 and  combined
with HCI in dioxane (4mol11), the precipitate formed
was suction filtered.  Yield: 21.7 of white powder 



5 g of the white powder were dissolved in 80 mL
methanol and with the addition of  20 2 g RaNi treated
with hydrogen at 35C and 50 psi for 40 minutes. This
yielded 3.6  g of
1,1-dimethyl-2-morpholin-1-yl-ethylamine. The
following amines were prepared by this method: 25 1 1-
dimeth l-N-meth I i erazin-1- y.1-eth lamine H2N -38
1,1-dimethyl-2-pyrrolidin-1-yl-ethylamine 5 Synthesis
of 1,3 -dimorpholin-2-amino-propane NH2 5 g of 1,3
Dimorpholine-2-nitropropane obtained from Messrs.
Aldrich was  dissolved in 80.mL methanol and treated
with hydrogen for 5.5 h at 30C and 50 10 psi with the
addition of 2 g RaNi. This yielded 4.2 g of 1,3
dimorpholin-2-amino- propane. 4-Aminobenzylmorpholine
N 0 15 The preparation of this amine is described in
the following reference:  S. Mitsuru et al. J. Med.
Chem. 2000, 43, 2049-2063 -39 4-amino-1-tetra hydro
-4H- ran-4- I- i eridine H2N N O 20 g (100 mmol) of
4-tert-butyloxycarbony-aminopiperidine were dissolved
in 250  mL CH2CI2 and stirred for 12 h at RT with 10 g
(100 mmol) tetrahydro-4H-pyran-4 5 one and 42 g (200
mmol) NaBH(OAc)3. Then water and potassium carbonate
were  added, the org. phase was separated off, dried
and the solvent was eliminated in  vacuo. The residue
was dissolved in 200 mL CH2CI2 and stirred for 12 h at
RT with  100 mL trifluoroacetic acid. The solvent was
eliminated in vacuo, the residue taken  up with CHCI3
and evaporated down again, then taken up in acetone
and the 10 hydrochloride was precipitated with
ethereal HCI. Yield: 14.3 g (56%). cis- and
trans-4-mor holino-c clohex lamine HN O 2 \ H 2N N O
15 Dibenz l-4-mo holino-c clohex lamine 3.9 g (30
mmol) of 4-dibenzylcyclohexanone were dissolved in 100
mL of CH2CI2  and stirred for 12 h at RT with 3.9 g
(45 mmol) of morpholine and 9.5 g (45 mmol)
NaBH(OAc)3. Then water and potassium carbonate were
added, the org. phase 



20 was separated off, dried and the solvent was
eliminated in vacuo. The residue was  purified through
a silica gel column (about 20 mL silica gel; about 500
mL of ethyl  acetate 90/ methanol 10 + 1 % canc.
ammonia). The appropriate fractions were  evaporated
down in vacuo. Yield : 6.6 g (60%) of cis-isomer and 2
g (18%) of  trans-isomer. 25 -40 Alternatively the
trans-dibenzyl-4-morpholino-cyclohexylamine may be
prepared  by the following method: 33 g (112 mmol) of
4-dibenzylcyclohexanone were dissolved in 300 mL MeOH,
5 combined with 17.4 g (250 mmol) of hydroxylamine
hydrochloride and stirred for 4  h at 60C. The solvent
was evaporated down in vacuo, combined with 500 mL
water and 50 g potassium carbonate and extracted twice
with 300 mL of  dichioromethane. The org. phase was
dried, evaporated down in vacuo, the  residue was
crystallised from petroleum ether, dissolved in 1.5 L
of EtOH and 10 heated to 70C. 166 g of sodium were
added batchwise and the mixture was  refluxed until
the sodium dissolved. The solvent is eliminated in
vacuo, the residue  combined with 100 mL water and
extracted twice with 400 mL of ether. The org.  phase
is washed with water, dried, evaporated down in vacuo
and the trans  isomer is isolated using a column
(about 1.5 L silica gel; about 2 L of ethyl acetate 15
80/ methanol 20 + 2 % conc. ammonia). Yield: 12.6 g
(41.2%). 6.8 g (23 mmol) of
trans-1-amino-4-dibenzylaminocyclohexane was dissolved
in  90 mL of DMF and stirred for 8 h at 100C with 5 mL
(42 mmol) of 2,2'- dichloroethyl ether and 5 g of
potassium carbonate. After cooling 30 mL of water  was
added, the precipitated crystals were suction filtered
and purified through a 20 short column (about 20 mL
silica gel, about 100 mL ethyl acetate). The residue
is  crystallised from methanol and conc. HCI as the
dihydrochioride. Yield: 7.3 g  (72.4%).
trans-4-morpholino-cyclohexylamine 25 7.2 g (16.4
mmol) of trans-dibenzyl-4-morpholino-cyclohexylamine
were dissolved  in 100 mL of MeOH and hydrogenated on
1.4 g of Pd/C (10%) at 30-50C. The  solvent was
eliminated in vacuo and the residue was crystallised
from ethanol and  conc. HCI. Yield: 3.9 g (93%); m.p.
312 C. 30 



The cis isomer can be prepared analogously. -41 cis-
and trans-4- i eridino-c clohex lamine H2N N H 2 N N 5
trans-dibenzyl-4-piperidino-cyclohexylamine 2.0 g (6.8
mmol) of trans-1 amino-4-dibenzylaminocyclohexane (see
Example 2)  was dissolved in 50 mL DMF and stirred for
48 h at RT with 1.6 g (7 mmol) of  1,5-dibromopentane
and 2 g of potassium carbonate. The mixture was
cooled, 10 combined with water, extracted twice with
100 mL of dichioromethane, dried and  the solvent was
eliminated in vacua. The residue is purified over a
column ( about  100 mL silica gel, about 500 mL ethyl
acetate 80/methanol 20 +1 % conc.  ammonia). The
desired fractions were evaporated down in vacuo and
crystallised  from petroleum ether. Yield: 1.2 g
(49%). 15 trans-4-piperidino-cyclohexylamine  1.7 g
(4.8 mmol) of
trans-dibenzyl-4-piperidino-cyclohexylamine were
dissolved in  35 mL MeOH and hydrogenated on 350 mg of
Pd/C (10%) at 20C. The solvent  was eliminated in
vacuo and the residue crystallised from ethanol and
conc. HCl.  20 Yield: 1.1 g (78%). The cis isomer may
be prepared analogously. -42 cis- and trans-4- 4- hen
l- i erazin-1- I -c clohex lamine H2N N N H2N N N  \_/
__O 4.1 g (25.3 mmol) of 4-dibenzylcyclohexanone was
dissolved in 50 mL of  5 dichloromethane and stirred
for 12 hat RT with 7.4 g (25.3 mmol) of
N-phenylpyperazine and 7.4 g (35 mmol) of NaBH(OAc)3.
Then water and  potassium carbonate were added, the
org. phase was separated off, dried and the  solvent
was eliminated in vacuo. The residue was purified over
a silica gel column  (ethyl acetate 80/ methanol 20 +
0.5% conc. ammonia). Yield: 1.7 g (15.8%) of cis- 10
isomer and 0.27 (2.5%) of trans-isomer.
trans-4-(4-phenyl-piperazin-1-yl)-cyclohex lay mine 15
270 mg (0,61 mmoi) of
trans-dibenzyl-[4-(4-phenyl-piperazin-1
-yl)-cyclohexyl]- am ine were dissolved in 5 mL MeOH
and hydrogenated on 40 mg of Pd/C (10%)  at 20-30 C.
The solvent was eliminated in vacuo and the residue
crystallised from  



ethanol and conc. HCI. Yield: 110 mg (69%). 20 The cis
isomer may be prepared analogously. cis- and
trans-4-(4-cyclopropylmethyl-piperazin-1-yl)-cyclohexy
lamine /N \ H2N N \ / N - 25 -43 9.8 g (33.4 mmol) of
4-dibenzylcyclohexanone was dissolved in 100 mL
dichloromethane and stirred for 12 h at RT with 5.6 g
(40 mmol) of  N-cyclopropylmethylpiperazine and 8.5 g
(40 mmol) of NaBH(OAc)3. Then water  and potassium
carbonate were added, the org. phase was separated
off, dried and 5 the solvent was eliminated in vacuo.
The residue was purified over a silica gel  column
(about 50 mL silica gel, about 3 L ethyl acetate 951
methanol 5 + 0.25%  conc. ammonia. The appropriate
fractions were evaporated down in vacuo. The  faster
eluting cis compound crystallised from ethyl acetate.
The trans-compound  was crystallised from ethanol +
conc. HCI. Yield: 8.5 g (61 %) cis-isomer and 2.2  10
(13%) trans-isomer.
cis-4-(4-cyclopropylmethyl-piperazin-1-y_I)-cyclohexyl
amine 8.5 g (20 mmol) of
cis-dibenzyl-[4-(4-cyclopropylmethyl-piperazin-1-yl)-c
yclohexyl]- 15 amine were dissolved in 170 mL MeOH and
hydrogenated on 1.7 g Pd/C (10%) at 30-50 C. The
solvent was eliminated in vacuo and the residue was
crystallised  from ethanol and conc. HCI. Yield: 4.4 g
(91 %). The trans-isomer may be prepared analogously.
20 -44 Synthesis of the Examples Example 152 5 0.15g
of the compound Z10, 0.14 g TBTU, 0.13 mL DIPEA were
dissolved in  dichloromethane and stirred for 20
minutes at 25C. Then 90 pL 1-(3 aminop
ropyl)-4-methylpiperazine was added and stirred for a
further 2 hours at  25C. The solution was then diluted
with dichloromethane and extracted with  water. The
product was precipitated by the addition of petroleum
ether, ether and 10 ethyl acetate to the organic
phase. Yield: 0.16 g of beige solid Example 164 



15 0.10g of the compound Z10, 0.1 g TBTU, 0.08 mL
DIPEA were dissolved in 4 mL  dichloromethane and
stirred for 20 minutes at 25C. Then 44 pL
dimethylaminopropylamine were added and stirred for a
further 2 hours at 25C.  The solution was then diluted
with dichloromethane and extracted with water. The
product was precipitated by the addition of petroleum
ether, ether and acetone to 20 the organic phase.
Yield: 0.08 g yellow solid. Example 242 25 0.15g of
the compound Z10, 0.14 g TBTU, 0.13 mL DIPEA were
dissolved in 5 mL  dichloromethane and stirred for 20
minutes at 25C. Then 75 pL 1-(2-aminoethyl)
piperidine were added and stirred for a further 2
hours at 25C. The solution was  then diluted with
dichloromethane and extracted with water. The product
was precipitated by the addition of petroleum ether,
ether and ethyl acetate to the  30 organic phase.
Yield: 0.14 g yellow solid.. -45 Example 188 0.1 g of
the compound Z2, 0.09 g TBTU, 0.05 mL DIPEA were
dissolved in 15 mL  dichloromethane and stirred for 20
minutes at 25C. Then 33 mg 1 -methyl-4 5
aminopiperidin were added and the mixture was stirred
for a further 3 hours at  25C. The solution was
extracted with 20 mL water, then evaporated down in
vacuo. The product was crystallised using ether.
Yield: 0.047 g of white crystals. Example 203 10 0.1 g
of the compound Z2, 0.09 g TBTU, 0.5 mL DIPEA were
dissolved in 15 mL  dichloromethane and stirred for 30
minutes at 25C. Then 50 mg 4-amino-1- benzylpiperidin
were added and the mixture was stirred for a further 3
hours at  25C. The solution was extracted with 20 mL
water, then evaporated down in 15 vacuo. Then the
residue was chromatographed over silica gel and the
isolated  product was crystallised with ether. Yield:
0.015 g of white crystals. Example 94 20 0.17 g of the
compound Z1, 0.19 g TBTU, 0.11 mL DIPEA were dissolved
in 50  mL dichloromethane and stirred for 30 minutes
at 25C. Then 63 mg of 1-methyl- 4-aminopiperidine were
added and the mixture was stirred for a further 17
hours at  25C. 50 mL of water and 1 g of potassium
carbonate were added to the solution  and the organic
phase was separated off using a phase separation
cartridge, then 25 evaporated down in vacuo. Then the
product was purified by silica gel  



chromatography and the purified product was
crystallised with ether. Yield: 0.1 g of  white
crystals. Example 95 30 0.17 g of the compound Z1,
0.19 g TBTU, 0.11 mL DIPEA were dissolved in 50  mL
dichloromethane and stirred for 30 minutes at 25C.
Then 77 mg of exo-3-p -46 amino-tropane were added and
the mixture was stirred for a further 17 hours at
25C. 50 mL of water and 1 g of potassium carbonate
were added to the solution  and the organic phase was
separated off using a phase separation cartridge, then
evaporated down in vacuo. Then the product was
purified by silica gel 5 chromatography and the
purified product was crystallised with ether. Yield:
0.03 g  of white crystals. Example 46 10 0.15 g of the
compound Z3, 0.12 g TBTU, 0.12 mL DIPEA were dissolved
in 5 mL  dichloromethane and stirred for 30 minutes at
25C. Then 50 mg 1-methyl-4 aminopiperidin were added
and the mixture was stirred for a further 2.5 hours at
25C. The solution was then extracted with water and
then evaporated down. The  residue was dissolved in
warm ethyl acetate and crystallised from ether and 15
petroleum ether. Yield: 0.025 g of white crystals.
M.p.: 203C as the base Example 80 0.2 g of the
compound Z8, 0.2 g of TBTU, 0.1 mL of DIPEA were
dissolved in 10  20 mL dichloromethane and stirred for
30 minutes at 25C. Then 100 mg of 1-methyl
4-aminopiperidine were added and the mixture was
stirred for a further 17 hours at  25C. The solution
was then extracted with a dilute potassium carbonate
solution  and evaporated down. The residue was
crystallised using ether. Yield: 0.12 g of  white
crystals 25 Example 190 0.2 g of compound Z8, 0.2 g of
TBTU, 0.3 mL of DIPEA were dissolved in 5 mL
dichloromethane and stirred for I h at 25C. Then 0.13
g of 4-amino-1 30 benzylpiperidine were added and the
mixture was stirred for a further hour at  25C. The
solution was then diluted with 10 mL methylene
chloride and extracted -47 with 20 mL water. Then the
product was purified over silica gel and crystallised



from ethyl acetate and ether. Yield: 0.23 g of the
compound Z8. 0.23 g of the benzylamine Z8 are
dissolved in 10 mL methanol, combined with 50  mg of
Pd/C and hydrogenated under 3 bar for 3h at 25C. By
adding petroleum 5 ether and ethyl acetate white
crystals are produced. These are chromatographed  over
silica gel and crystallised from ethyl acetate and
ether. Yield: 0.075 g of white  crystals. Example 196
10 0.1g of compound Z10, 0.09 g of TBTU, 0.3 mL of
DIPEA were dissolved in 4 mL  of dichioromethane and
stirred for 20 minutes at 25C. Then 67 mg xx amine was
added and stirred for a further 2 hours at 25C. The
solution was then diluted with  dichioromethane and
extracted with water. It was then chromatographed over
15 silica gel and the residue was dissolved in
acetone, combined with ethereal HCI  and the
precipitate formed was isolated. Yield: 0.09 g light
yellow solid Example 166 20 0.1 g of the compound Z10,
0.11 g of TBTU, 0.14 mL of DIPEA were dissolved in  2
mL dimethylformamide and stirred for 3h at 50C. Then
55 mg of  4-morpholinomethylphenylamine was added. The
reaction mixture was then  cooled to ambient
temperature within 17 h. Then the dimethylformamide
was  eliminated in vacuo, the residue was taken up in
dichloromethane and extracted 25 with water. It was
then chromatographed over silica gel and the product
crystallised from ethyl acetate and ether. Yield: 0.06
g yellowish crystals Example 81 30 0.2 g of the
compound Z4, 0.2 g of TBTU, 0.1 mL of DIPEA were
dissolved in 10  mL dichloromethane and stirred for 30
minutes at 25C. Then 0.1 g of 1-methyl-4-
aminopiperidine were added and the mixture was stirred
for a further 17 hours at -48 25C. The solution was
then extracted with aqueous potassium carbonate
solution  and then evaporated down. The product was
crystallised using ether. Yield: 0.16 g  of white
crystals. 5 Example 162 0.1 g of the compound Z5, 0.07
g of TBTU, 0.15 mL of DIPEA were dissolved in 5  mL
dichloromethane and stirred for20 minutes at 25C. Then
0.04 g 1-methyl-4- aminopiperidine were added and the
mixture was stirred for a further 2 hours at 10 25C.
The solution was then diluted with 15 mL
dichloromethane and extracted  



with 20 mL water. The residue was dissolved in MeOH
and acetone, combined  with 1 mL ethereal HCI and
evaporated down. A crystalline product was produced
using ether, ethyl acetate and a little MeOH. Yield:
0.1 g of white crystals. 15 Example 88 0.1 g of the
compound Z6, 0.12 g of TBTU, 0.12 mL of DIPEA were in
10 mL  dichloromethane dissolved and stirred for 30
minutes at 25C. Then 0.04 g of 1
-methyl-4-aminopiperidine were added and the mixture
was stirred for a further 2  20 hours at 25C. The
solution was then diluted with 10 mL dichloromethane
and  extracted with 10 mL water. A crystalline product
was produced using ether, ethyl  acetate and petroleum
ether. Yield: 0.6 g of white crystals. Example 89 25
0.1 g of the compound Z6, 0.08 g of TBTU, 0.08 mL of
DIPEA were dissolved in  10 mL dichloromethane and
stirred for 30 minutes at 25C. Then 37 pL g N,N-
dimethylneopentanediamine were added and the mixture
was stirred for a further 2  hours at 25C. The
solution was then diluted with 10 mL dichloromethane
and 30 extracted with 10 mL water. The product was
then chromatographed over silica gel  and crystallised
from ethyl acetate, ether and petroleum ether. Yield:
0.005 g of  white crystals. -49 5 Example 26 0.15 g of
the compound Z7, 0.16 g of TBTU, 1 mL of DIPEA were
dissolved in 5  mL dichloromethane and stirred for 30
minutes at 25C. Then 0.1 g
4-morpholinocyclohexylamine were added and the mixture
was stirred for a further  17 hours at 25C. The
residue was then combined with 10 mL of 10% potassium
carbonate solution, the precipitate was isolated and
washed with water. It was  then dissolved in
dichloromethane and evaporated down again. The product
was 10 crystallised from ethyl acetate. Yield: 0.1 g
of white crystals. Example 9 150 mg of the compound Z9
and 93 mg of amine were dissolved in 5 mL 15
dichloromethane and stirred with 160 mg of TBTU and 1
mL of DIPEA for 12 hat RT . The solvent was eliminated
in vacuo, the residue was combined with 10 mL  of 10%
potassium carbonate solution. The precipitate was
suction filtered, washed  with water, taken up in
dichloromethane, dried and the solvent eliminated in  



vacuo. The residue was crystallised from ethyl
acetate. Yield: 82.0 mg; m.p. 253C 20 (as base).
Example 16 150 mg of the compound Z8 and 73 mg of
trans-4-piperidino-cyclohexylamine  25 were dissolved
in 5 mL dichloromethane and stirred with 160 mg (0.50
mmol) of TBTU and 1 mL of DIPEA for 12 h at RT. The
solvent was eliminated in vacuo, the  residue was
combined with 10 mL of 10% potassium carbonate
solution. The  precipitate was suction filtered,
washed with water, taken up in dichloromethane,  dried
and the solvent eliminated in vacuo. The residue was
crystallised from ethyl 30 acetate. Yield: 87.0 mg;
m.p. 237 C (as base). -50 Example 37 100 mg of the
compound Z9 and 42 mg of 3-amino-l-ethyl-pyrolidine
were  dissolved in 10 mL dichloromethane and stirred
with 90 mg of TBTU and 0.5 mL of 5 DIPEA for 12 h at
RT. The solvent was eliminated in vacuo, the residue
was  combined with 10 mL of 10% potassium carbonate
solution. The precipitate was  suction filtered,
washed with water, taken up in dichloromethane, dried
and the  solvent was eliminated in vacuo. The residue
was crystallised from ethyl acetate/petroleum ether.
Yield: 24.0 mg. 10 Example 120 100 mg of the compound
Z11 and 73 mg of 4-amino-I tetrahydro-4H-pyran-4yl-
piperidine were dissolved in 10 mL dichloromethane and
stirred with 90 mg of 15 TBTU and 0.5 mL of DIPEA for
1 h at RT. The solvent was eliminated in vacuo,  the
residue was combined with 10 mL of 10% potassium
carbonate solution. The  precipitate was suction
filtered, washed with water, taken up in
dichloromethane,  dried and the solvent was eliminated
in vacua. The residue was crystallised from .
......................................................
..  ethyl acetate/petroleum ether. Yield: 89 mg. 20
Example 212 150 mg of the compound Z5 and 150 mg of
trans-4-(4-cyclopropylmethyl-
piperazin-1-yl)-cyclohexylamine (as the hydrochloride)
were dissolved in 5 mL of 25 dichloromethane and
stirred with 160 mg of TBTU and 2 mL of DIPEA for 2 h
at  RT. The solvent was eliminated in vacuo, the
residue was combined with 10 mL of  



10% potassium carbonate solution. The precipitate was
suction filtered, washed  with water, taken up in
dichloromethane, dried and the solvent eliminated in
vacuo.  The residue was purified over a column (20 mL
silica gel, 300 mL ethyl acetate 90/ 30 methanol 10 +
2% conc. ammonia). The appropriate fractions were
evaporated  down in vacuo and crystallised from ethyl
acetate. Yield: 140 mg; m.p. 187 C (as  base). -51
Example 232 390 mg of the compound Z11 and 240 mg of
trans-4-(4-tbutyloxycarbonyl- piperazin-1
-yl)-cyclohexylamine were dissolved in 2.5 mL of NMP
and stirred with 5 482 mg of TBTU and 1 m L
triethylamine for 2 h at RT. Then 100 m L of water and
200 mg of potassium carbonate were added, the
precipitate was suction filtered,  washed with water
and purified through a silica gel column. The
appropriate  fractions were evaporated down in vacuo,
dissolved in 2 mL dichloromethane,  combined with 2 mL
of trifluoroacetic acid and stirred for 2 h at RT,
combined with 10 another 100mi of water and 200 mg
potassium carbonate and the precipitate was  suction
filtered and washed with water. Then the precipitate
was purified through a  silica gel column. The
appropriate fractions were evaporated down in vacuo
and  the residue was crystallised from ethanol and
conc. hydrochloric acid. Yield: 95  mg; m.p. 291 C. 15
Example 213 60 mg of the compound of Example 232 was
dissolved in 10 mL ethyl acetate and  stirred with I
mL of acetic anhydride and 1 mL of triethylamine for
30 min. at RT. 20 The solvent was eliminated in vacuo,
the residue combined with water and  ammonia, the
crystals precipitated were suction filtered and washed
with water  and a little cold acetone. Yield: 40 mg;
m.p.248 C. Example 218 25 1.2 g of the compound Z9 and
0.5g of 1,4-dioxaspiro[4.5]dec-8-ylamine were
dissolved in 20 mL dichloromethane and stirred with
1.28 g of TBTU and 4  mL of triethylamine for 12 hat
RT. Then 50 mL of water and 0.5 g of potassium
carbonate were added, the org. phase was separated
off, dried and evaporated 30 down in vacuo. The
residue was crystallised from ethyl acetate, combined
with 25  mL of 1 N hydrochloric acid and 20 mL of
methanol and stirred for 30 min at 50C. 



-52 The methanol was eliminated in vacuo, the
precipitate was suction filtered,  washed with water
and dried. The residue was taken up in 20 mL
dichloromethane, stirred with 0.5 g of  thiomorpholine
and 0.5 g of NaBH(OAc)3 for 12 h at RT. Then water and
5 potassium carbonate were added, the org. phase was
separated off, dried and the  solvent was eliminated
in vacuo. The residue was purified over a silica gel
column.  The appropriate fractions were evaporated
down in vacuo and the hydrochloride  was precipitated
with ethereal HCl. Yield: 86 mg of trans-isomer;
amorphous  powder. I 10 Example 187 200 mg of the
compound Z3 in 5 mL dichloromethane was combined with
0.1 mL  of diisopropylethylamine and 180 mg of TBTU
and stirred for 30 min. Then 191 mg  15 of 4-(4-methyl
-pip erazin-1-yl)-phenylamine were added and the
mixture was stirred overnight. The reaction mixture
was combined with water and the aqueous  phase
extracted with dichloromethane. The combined organic
phases were dried  over Na2SO4 and Z9 )rated down. The
residue was purified by column
......chromato.graphy.(eluant:
dichloromethane/methanol 100:7).  20 Yield: 128 mg
(light yellow crystals) The compounds of formula (I)
listed in Table 1, inter alia, are obtained
analogously  to the procedure described hereinbefore.
The abbreviations X1, X2, Xs, X4 and X5  used in Table
1 in each case denote a link to a position in the
general formula 25 shown-under Table 1 instead of the
corresponding groups R1, R2, R3, R4 and L-R5. CL UU Li
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Nr O) 00 kr) O G O q O T C7O0OC)O CD O r (y Cl) Itt
NNNNNN -84 As has been found, the compounds of general
formula (1) are characterised  by their wide range of
applications in the therapeutic field. Particular
mention  should be made of those applications in which
the inhibition of specific cell  cycle kinases,
particularly the inhibiting effect on the
proliferation of cultivated  human tumour cells but
also the proliferation of other cells, such as
endothelial cells, for example, plays a part. As could
be demonstrated by FACS analysis, the inhibition of
proliferation  brought about by the compounds
according to the invention is mediated by 10 the
arrest of the cells, particularly at the G2/M phase of
the cell cycle. The  cells arrest, independently of
the cells used, for a specific length of time in this
phase of the cell cycle before programmed cell death
is initiated, An arrest in  the G2/M phase of the cell
cycle is triggered, for example, by the inhibition of
specific cell cycle kinases. Studies in model
organisms such as 15 Schizosaccharomyces pombe or
Xenopus, or investigations in human cells  have shown
that the transition from the G2 phase to mitosis is
regulated by  the CDKII/cyclin B kinase (Nurse, 1990).
This kinase, which is also known as  



the "mitosis promoting factor" (MPF), phosphorylates
and thereby regulates a number of proteins, such as
e.g. nuclear lamins, kinesin-like motor proteins, 20
condensins and Golgi matrix proteins, which play an
important part in the  breakdown of the nuclear
envelope, in centrosome separation, the formation  of
the mitotic spindle apparatus, chromosome condensation
and the  breakdown of the Golgi apparatus (Nigg. E.,
2001). A murine cell line with a
temperature-sensitive CDKI kinase mutant shows a rapid
breakdown of the 25 CDKII kinase and a subsequent
arrest in the G2/M phase after a temperature  increase
(Th'ng et al., 1990). The treatment of human tumour
cells with  inhibitors against CDKII/cyclin B such as
e.g. butyrolactone also leads to an  arrest in the
G2/M phase and subsequent apoptosis (Nishio, et al.
1996).  Another kinase which is involved in the G2 and
mitosis phase is polo-like 30 kinase 1 (Plkl), which
is responsible for the maturation of the centrosomes,
for the activation of the phosphatase Cdc25C, as well
as for the activation of  the anaphase promoting
complex (Glover et al., 1998, Qian, et al., 2001). The
-85 injection of PIk1 antibodies leads to a G2 arrest
in untransformed cells  whereas tumour cells arrest in
the mitosis phase (Lane and Nigg, 1996). In  addition,
the protein kinase aurora B has been described as
having an  essential function during entry into
mitosis. Aurora B phosphorylates histone  H3 at Seri I
and thereby initiates chromosome condensation (Hsu,
J.Y. et al.,  2000). A specific cell cycle arrest in
the G2/M phase may, however, also be  triggered e.g.
by the inhibition of specific phosphatases such as
e.g. Cdc25C  (Russell and Nurse, 1986). Yeasts with a
defective cdc25 gene arrest in the  G2 phase, while
overexpression of cdc25 leads to early entry into the
mitosis 10 phase (Russell and Nurse, 1987). However,
an arrest in the G2/M phase can  also be triggered by
the inhibition of certain motor proteins, so-capped
kinesins such as e.g. Eg5 (Mayer et al., 1999), or by
agents which stabilise or  destabilise microtubules
(e.g. colchicin, taxol, etoposide, vinblastin,
vincristin)  (Schiff and Horwitz, 1980). 15 In view of
their biological properties the compounds of general
formula I  according to the invention, their isomers
and their physiologically acceptable  salts are
suitable for the treatment of diseases characterised
by excessive or abnormal cell proliferation. 



20 Such diseases include, for example: viral
infections (e.g. HIV and Kaposi's  sarcoma);
inflammatory and autoimmune diseases (e.g. colitis,
arthritis,  Alzheimer's disease, glomerulonephritis
and wound healing); bacterial, fungal  and/or
parasitic infections; leukaemias, lymphoma and solid
tumours; skin 25 diseases (e.g. psoriasis); bone
diseases; cardiovascular diseases (e.g.  restenosis
and hypertrophy). They are also suitable for
protecting proliferating  cells (e.g. hair,
intestinal, blood and progenitor cells) from damage to
their  DNA caused by radiation, UV treatment and/or
cytostatic treatment (Davis et  al., 2001). 30 The new
compounds may be used for the prevention, short-term
or long-term  treatment of the abovementioned
diseases, also in combination with other  active
substances used for the same indications, e.g.
cytostatics. -86 The activity of the compounds
according to the invention was determined in  the
cytotoxicity test on cultivated human tumour cells
and/or in a FACS  analysis, for example on HeLaS3
cells. In both test methods, the compounds 5 exhibited
a good to very good activity, i.e. for example an EC50
value in the  HeLaS3 cytotoxicity test of less than 5
pmol, generally less than 1 pmol. Measurement of
cytotoxicitoncultivated human tumour cells To measure
the cytotoxicity on cultivated human tumour cells,
cells of the  10 cervical cancer tumour cell line
HeLaS3 (obtained from American Type  Culture
Collection (ATCC)) in Ham's F12 Medium (Life
Technologies) and  10% foetal calf serum (Life
Technologies) were cultivated and harvested in  the
logarithmic growth phase. Then the HeLaS3 cells were
placed in 96-well  plates (Costar) at a density of
1000 cells per well and incubated overnight in 15 an
incubator (at 37C and 5 % CO2), while on each plate 6
wells were filled  only with medium (3 wells as a
control of the medium, 3 wells for incubation  with
reduced AlamarBlue). The active substances were added
to the cells in  various concentrations (dissolved in
DMSO; final concentration: 1 %) (in each
......................................................
................ .....................................
........ ...................... ......  case as a
triple measurement). After 72 hours' incubation, 20 pi
of 20 AlamarBlue (AccuMed International) were added to
each well, and the cells  were incubated for a further
7 hours. As a control, 20 pl of reduced Alamar  Blue
(AlamarBlue reagent which had been autoclaved for 30
min) were added  



to 3 wells. After 7 h incubation the colour change of
the AlamarBlue reagent in  the individual wells was
determined in a Perkin Elmer fluorescence 25
spectrophotometer (excitation 530 nm, emission 590 nm,
slits 15, integrate  time 0.1). The amount of
AlamarBlue reagent reacted represents the  metabolic
activity of the cells. The relative cell activity was
calculated as a  percentage of the control (HeLa S3
cells without inhibitor) and the active  substance
concentration which inhibits the cell activity by 50%
(IC50) was 30 obtained. The values were calculated
from the average of three individual  measurements,
correcting for the control value (medium control). -87
FACS_ Analysis Propidium iodide (PI) binds
stoichiometrically to double-stranded DNA, and is
thus suitable for determining the percentage of cells
in the G1, S and G2/M  phase of the cell cycle on the
basis of the cell DNA content. Cells in the GO 5 and
G1 phase have a diploid DNA content (2N), whereas
cells in G2 or  mitosis have a 4N DNA content. For PI
staining, 0.4 million HeLaS3 cells were seeded, for
example, on a 75  cm2 cell culture flask, and after 24
h either 1 % DMSO was added as control  or the
substance was added in various concentrations (in 1 %
DMSO). The 10 cells were incubated for 24 h with the
substance or with DMSO, before the  cells were washed
with 2 x PBS and detached with trypsin /EDTA. The
cells  were centrifuged (1000 rpm, 5 min, 4C), and the
cell pellet was washed 2 x  with PBS, before the cells
were resuspended in 0.1 ml of PBS. Then the cells
were fixed with 80% ethanol for 16 hours at 4C or
alternatively for 2 hours at 15 --20C. The fixed cells
(106 cells) were centrifuged (1000 rpm, 5 min, 4C) ,
washed with PBS and then centrifuged again . The cell
pellet was  resuspended in 2 ml of Triton X-1 00 in
0.25 % PBS, and incubated for 5 min  on ice, before 5
ml of PBS were added and the mixture was centrifuged
again. The cell pellet was resuspended in 350 pi of PI
stain solution (0.1 mg/ml of 20 Raze A, 10 pg/ml of
presidium iodide in 1 x PBS). The cells were incubated
for 20 min in the dark with the stain buffer before
being transferred into  sample measuring vessels for
the FACS scan. The DNA measurement was  carried out in
a Becton Dickinson FACS Analyzer, with an argon laser
(500  mW, emission 488 nm), and the DNA Cell Quest
Program (BD). The 25 logarithmic PI fluorescence was
determined with a band-pass filter (BP  



585142). The cell populations in the individual phases
of the cell cycle were  quantified with the ModFit LT
program of Becton Dickinson. The compounds of general
formula (I) may be used on their own or combined  30
with other active substances according to the
invention, optionally also in conjunction with other
pharmacologically active substances. Suitable
preparations include for example tablets, capsules,
suppositories, solutions, -88 particularly solutions
for injection (s.c., i.v., i.m.) and infusion, syrups,
emulsions or dispersible powders. The amount of
pharmaceutically active  compound in each case should
be in the range from 0.1 - 90 wt.%, preferably  0.5 -
50 wt.% of the total composition, i.e. in amounts
which are sufficient to 5 achieve the dosage range
given below. The doses specified may, if  necessary,
be given several times a day. Suitable tablets may be
obtained, for example, by mixing the active
substance(s) with known excipients, for example inert
diluents such as 10 calcium carbonate, calcium
phosphate or lactose, disintegrants such as corn
starch or alginic acid, binders such as starch or
gelatine, lubricants such as  magnesium stearate or
talc and/or agents for delaying release, such as
carboxymethyl cellulose, cellulose acetate phthalate,
or polyvinyl acetate. The  tablets may also comprise
several layers. 15 Coated tablets may be prepared
accordingly by coating cores produced  analogously to
the tablets with substances normally used for tablet
coatings,  for example collidone or shellac, gum
arabic, talc, titanium dioxide or sugar.  To achieve
delayed release or prevent incompatibilities the core
may also 20 consist of a number of layers. Similarly
the tablet coating may consist of a  number of layers
to achieve delayed release, possibly using the
excipients  mentioned above for the tablets. Syrups or
elixirs containing the active substances or
combinations thereof  25 according to the invention
may additionally contain a sweetener such as
saccharin, cyclamate, glycerol or sugar and a flavour
enhancer, e.g. a  flavouring such as vanillin or
orange extract. They may also contain  suspension
adjuvants or thickeners such as sodium carboxymethyl
cellulose,  wetting agents such as, for example,
condensation products of fatty alcohols 30 with
ethylene oxide, or preservatives such as
p-hydroxybenzoates. 



-89 5 Solutions for injection and infusion are
prepared in the usual way, e.g. with the  addition of
preservatives such as p-hydroxybenzoates, or
stabilisers such as  alkali metal salts of
ethylenediamine tetraacetic acid, optionally using
emulsifiers and/or dispersants, while if water is used
as the diluent organic  solvents may optionally be
used as solubilisers or auxiliary solvents, and
transferred into injection vials or ampoules or
infusion bottles. Capsules containing one or more
active substances or combinations of active
substances may for example be prepared by mixing the
active substances 10 with inert carriers such as
lactose or sorbitol and packing them into gelatine
capsules. Suitable suppositories may be made for
example by mixing with carriers  provided for this
purpose, such as neutral fats or polyethyleneglycol or
the  15 derivatives thereof. Suitable excipients may
be, for example, water, pharmaceutically acceptable
organic solvents, such as paraffins (e.g. petroleum
fractions), oils of vegetable  origin (e.g. groundnut
or sesame oil), mono- or polyfunctional alcohols (e.g:
20 ethanol or glycerol), carriers such as e.g. natural
mineral powders (e.g. kaolin,  clays, talc, chalk),
synthetic mineral powders (e.g. highly dispersed
silica and  silicates), sugar (e.g. glucose, lactose
and dextrose), emulsifiers (e.g. lignin,  spent
sulphite liquors, methylceIlulose, starch and
polyvinylpyrrolidone) and  lubricants (e.g. magnesium
stearate, talc, stearic acid and sodium lauryl 25
sulphate). The preparations are administered in the
usual way, preferably by oral or  transdermal route,
particularly preferably by oral route. When
administered  orally the tablets may, of course,
contain additives, such as e.g. sodium 30 citrate,
calcium carbonate and dicalcium phosphate together
with various  additives, such as starch, preferably
potato starch, gelatine and the like, in  addition to
the abovementioned carriers. Lubricants such as
magnesium _90_ stearate, sodium laurylsulphate and
talc may also be used to form tablets. In  the case of
aqueous suspensions the active substances may be
combined  with various flavour enhancers or colourings
in addition to the  abovementioned excipients. 



5 For parenteral use, solutions of the active
substances may be prepared using  suitable liquid
carrier materials. The dosage for intravenous use is 1
- 1000 mg per hour, preferably between 5  - 500 mg per
hour. 10 However, it may optionally be necessary to
deviate from the amounts  specified, depending on the
body weight or method of administration, the
individual response to the medication, the nature of
the formulation used and  the time or interval over
which it is administered. Thus, in some cases, it may
be sufficient to use less than the minimum quantity
specified above, while in 15 other cases the upper
limit specified will have to be exceeded. When large
amounts are administered it may be advisable to spread
them over the day in  a number of single doses. The
formulation examples that follow illustrate the
present invention without  20 restricting its scope:
Examples of pharmaceutical formulations A) Tablets  25
30 per tablet active substance 100 mg  lactose 140 mg
corn starch 240 mg  polyvinylpyrrolidone 15 mg
magnesium stearate 5 mg 500 mg _91 The finely ground
active substance, lactose and some of the corn starch
are  mixed together. The mixture is screened, then
moistened with a solution of  polyvinylpyrrolidone in
water, kneaded, wet-granulated and dried. The
granules, the remaining corn starch and the magnesium
stearate are 5 screened and mixed together. The
mixture is compressed to produce tablets  of suitable
shape and size. B)Tabletsper tablet active substance80
mg lactose55 mg 



corn starch190 mg microcrystalline cellulose35 mg
polyvinylpyrrolidone15 mg sodium-carboxymethyl
starch23 mg magnesium stearate2 mg 400 mg 20 The
finely ground active substance, some of the corn
starch, lactose,  microcrystalline cellulose and
polyvinylpyrrolidone are mixed together, the  mixture
is screened and worked with the remaining corn starch
and water to  form a granulate which is dried and
screened, The sodiumcarboxymethyl  starch and the
magnesium stearate are added and mixed in and the
mixture is 25 compressed to form tablets of a suitable
size. C) Ampoule solution active substance 50 mg  30
sodium chloride 50 mg water for inj. 5 ml The active
substance is dissolved in-water at its own pH or
optionally at pH  5.5 to 6.5 and sodium chloride is
added to make it isotonic. The solution 35 obtained is
filtered free from pyrogens and the filtrate is
transferred under -92 aseptic conditions into ampoules
which are then sterilised and sealed by  fusion. The
ampoules contain 5 mg, 25 mg and 50 mg of active
substance. -93- Patent Claims  1) Compounds of general
formula (I), ~ N O  N \ I 1  HN" `N N 2 R  R3 R L  1 n
M  Rs 



wherein 10 R1, R2 which may be identical or different,
denote hydrogen or optionally  substituted
C1-C6-alkyl, or  R1 and R2 together denote a 2- to
5-membered alkyl bridge which may contain  15 1 to 2
heteroatoms, R3 denotes hydrogen or a group selected
from among optionally  substituted C1-C12-alkyl,
C2-C12-alkenyl, C2-C12-alkynyl and C6-C14-aryl, or  a
group selected from among optionally substituted
and/or bridged C3-C12 20 cycloalkyl,
C3-C12-cycloalkenyl, C7-C12-polycycloalkyl, C7-C12-
polycycloalkenyl, Cs-C12-spirocycloalkyl, C3-C1
2-heterocycloalkyl which  contains 1 to 2 heteroatoms,
and C3-C12-heterocycloalkenyl which contains 1  to 2
heteroatoms, or -94 R' and R3 or R2 and R3 together
denote a saturated or unsaturated C3-C4-alkyl  bridge
which may contain 1 heteroatom, 5 R4 denotes a group
selected from among hydrogen, -CN, hydroxy, -NR6R7
and halogen, or a group selected from among optionally
substituted C1-C6-alkyl, C2-C6-alkenyl,
C2-C6-alkynyl, C1-Cs-alkyloxy, C2-C5-alkenyloxy,
C2-C5-alkynyloxy, C1-C6- alkylthio,
C1-C6-alkylsulphoxo and C1-C6-alkylsulphonyl, 10 L
denotes a linker selected from among optionally
substituted C2-C10- alkyl, C2-C1o-alkenyl,
C6-C14-aryl, -C2-C4-alkyl-C6-C14-aryl,
-C6-C14-aryl-C1-C4- alkyl, optionally bridged
C3-C12-cycloalkyl and heteroaryl which contains 1 or 2
nitrogen atoms, 15 n denotes 0 or 1 m denotes I or 2
R5 denotes a group selected from among optionally
substituted morpholinyl,  20 piperidinyl, piperazinyl,
piperazinylcarbonyl, pyrrolidinyl, tropenyl, R8
diketomethylpiperazinyl, sulphoxomorpholinyl,
sulphonylmorpholinyl,  thiomorpholinyl, -NR8R9 and
azacycloheptyl, R6, R7 which may be identical or
different, denote hydrogen or C1 -C4-alkyl,  



and 25 R8, R9 denote unsubstituted nitrogen
substituents at R5, which may be  identical or
different, denote either hydrogen or a group selected
from among  C1-C6-alkyl,
-C1-C4-alkyl-C3-C10-cycloalkyl, C3-C1o-cycloalkyl,
C6-C14-aryl,  -C1-C4-alkyl-C6-C14-aryl, pyranyl,
pyridinyl, pyrimidinyl, C1-C4- alkyloxycarbonyl,
C6-C14-arylcarbonyl, C1-C4-alkylcarbonyl, C6-C14 30
ary lmethyloxycarbonyl, C6-C14-arylsulphonyl,
C1-C4-alkylsulphonyl and C6-C14-
aryl-C1-C4-alkylsulphonyl, -95 optionally in the form
of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally
the pharmacologically  acceptable acid addition salts
thereof. 5 2) Compounds of general formula (I),
wherein R1 to R4, R6 and R7 are as hereinbefore
defined, and L denotes a linker selected from among
optionally substituted C2-C10 10 alkyl,
C2-C10-alkenyl, C6-C14-aryl, -C2-C4-alkyl-C6-C14-aryl,
-C6-C14-aryl-C1-C4- alkyl, optionally bridged
C3-C12-cycloalkyl and heteroaryl which contains 1 or 2
nitrogen atoms n denotes 1 m denotes 1 or 2 15 R5
denotes a group which is bound to L via a nitrogen
atom, selected from  among optionally substituted
morpholinyl, piperidinyl, R8-piperazinyl,
pyrrolidinyl, tropenyl, R8-diketomethylpiperazinyl,
sulphoxomorpholinyl,  sulphonylmorpholinyl,
thiomorpholinyl, -NR 8R9 and azacycloheptyl, R8, R9
denote unsubstituted nitrogen substituents at R5,
which may be 20 identical or different, hydrogen or a
group selected from among C1-C6-alkyl,
-C1-C4-alkyl-C3-C1o-cycloalkyl, C3-C10-cycloalkyl,
C6-C14-aryl,  -C1-C4-alkyl-C6-C14-aryl, pyranyl,
pyridinyl, pyrimidinyl, C1-C4- alkyloxycarbonyl,
C6-C14-arylcarbonyl, C1-C4-alkylcarbonyl, C6-C14
arylmethyloxycarbonyl, C6-C14-arylsulphonyl,
C1-C4-alkylsulphonyl and C6-C14- 25
aryl-C1-C4-alkylsulphonyl, optionally in the form of
the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally
the pharmacologically  acceptable acid addition salts
thereof. 



30 -96 3) Compounds according to claim 1, wherein R1
to R4, R6 and R7 are as hereinbefore defined, L
denotes a linker selected from among optionally
substituted C2-C10 5 alkyl, C2-C10-alkenyl,
C6-C14-aryl, -C2-C4-alkyl-C6-C14-aryl,
-C6-C14-aryl-C1-C4- alkyl, optionally bridged
C3-C12-cycloalkyl and heteroaryl which contains 1 or 2
nitrogen atoms n denotes 0 or 1  m denotes 1 or 2 10
R5 denotes a group which is bound to L via a carbon
atom, selected from  among R8 - piperidinyl,
R8R9-piperazinyl, R8-pyrrolidinyl, R8-
piperazinylcarbonyl, R8-tropenyl, R8-morpholinyl and
R8-azacycloheptyl,  and R8, R9 denote unsubstituted
nitrogen substituents at R5, which may be 15 identical
or different, hydrogen or a group selected from among
C1-C6-alkyl,  -C1-C4-alkyl-C3-Ct0-cycloalkyl, C3-C1
o-cycloalkyl, C6-C14-aryl,  -C1-C4-alkyl-C6-C14-aryl,
pyranyl, pyridinyl, pyrimidinyl, C1-C4-
alkyloxycarbonyl, C6-C14-arylcarbonyl,
C1-C4-alkylcarbonyl, C6-C14 arylmethyloxycarbonyl,
C6-C14-arylsulphonyl, C1-C4-alkylsulphonyl and C6-C14-
20 aryl-C1-C4-alkylsulphonyl, optionally in the form
of the tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally
the pharmacologically  acceptable acid addition salts
thereof. 25 4) Compounds according to one of claims I
to 3, wherein L, m, n and R3 to R9 are as hereinbefore
defined, and R1, R2 which may be identical or
different, denote a group selected from  30 among
hydrogen, Me, Et, Pr, or R1 and R2 together form a
C2-C4-alkyl bridge , -97 optionally in the form of the
tautomers, the racemates, the enantiomers, the
diastereomers and the mixtures thereof, and optionally
the pharmacologically  acceptable acid addition salts
thereof. 5 5) Compounds according to one of claims 1
to 4, wherein  



R1 , R2, m, n and R5 to R8 are as hereinbefore
defined, and R3 denotes a group selected from among
optionally substituted C1-C1o- alkyl,
C3-C7-cycloalkyl, C3-C6-heterocycloalkyl and
C6-C14-aryl or R1 and R3 or R2 and R3 together denote
a saturated or unsaturated C3-C4-alkyl  10 bridge
which may contain 1 to 2 heteroatoms, R4 denotes a
group selected from among hydrogen, OMe, OH, Me, Et,
Pr,  OEt, NHMe, NH2, F, CL, Br, 0-propargyl,
0-butynyl, CN, SMe, NMe2, CONH2,  ethynyl, propynyl,
butynyl and allyl, and  15 L denotes a linker selected
from among optionally substituted phenyl,
phenylmethyl, cyclohexyl and branched C1 -C6-alkyl,
optionally in the form of the tautomers, the
racemates, the enantiomers, the  diastereomers and the
mixtures thereof, and optionally the pharmacologically
acceptable acid addition salts thereof. 20 6) Compound
of formula I according to one of claims 1 to 5 for use
as a  pharmaceutical composition. 7) Compound of
formula I according to one of claims 1 to 5 for use as
a  25 pharmaceutical composition with an
antiproliferative activity. 8) Use of a compound of
formula I according to one of claims 1 to 5 for
preparing a pharmaceutical composition for the
treatment and/or prevention of  cancer, infections,
inflammatory and autoimmune diseases. 30 -98 5 9)
Method of treating and/or preventing cancer,
infections, inflammatory and  autoimmune diseases,
characterised in that a patient is given an effective
quantity of a compound of formula I according to
claims 1 to 4. 10) Pharmaceutical preparations,
containing as active substance one or more  compounds
of general formula (I) according to one of claims 1 to
4 or the  physiologically acceptable salts thereof,
optionally combined with  conventional excipients
and/or carriers. 10 11)Process for preparing a
compound of general formula (I), wherein  15 R'-Rs,m n
and L have the meanings given in claims 1 to 5, 



characterised in that a compound of general formula
(II) N 0  N ~ R  A N~ N R2  13 R wherein -99 R'-R3
have the meanings given in claims I to 4 and A is a
leaving group,  is reacted with an optionally
substituted compound of general formula (I11), NH2 R1
(III) 5 wherein R4 has the meanings given in claims 1
to 5 and  R10 denotes OH, NH-L-R5, -0-methyl,
-0-ethyl, and then optionally the product of general
formula (IV) ~ N O  N R  HN N N R2 R3 10 wherein  R'
to R4 has the meanings given in claims 1 to 5 and  R10
denotes OH, -NH-L-R5, -0-methyl or -0-ethyl, 15
optionally after previous hydrolysis of the ester
group -COR70,  is reacted with an amine of general
formula (V) -100 NH2-L-R5,,, (V) wherein  R5 has the
meanings given in claims 1 to 5. 5 12) Compound of
formula (II), 



~ N 0  R AN N N 2  R3 10 wherein R1-R3 have the
meanings given in claims 1 to 5 and A is a leaving
group. 


