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(57) ABSTRACT 

Disclosed are neW dihydropteridinones of general formula 

(I) 

N O 
N / I 

x R1 
HN N N 

| R2 
R3 

Wherein the groups L and Rl-R5 have the meanings given in 
the claims and speci?cation, the isomers thereof, interme 
diates and processes for preparing these dihydropteridinones 
and the use thereof as pharmaceutical compositions. 
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METHODS OF TREATING DISEASES OR 
CONDITIONS USING DIHYDROPTERIDINONE 

COMPOUNDS 

RELATED APPLICATION DATA 

[0001] This application is a continuation application of 
US. application Ser. No. 10/374,876 ?led Feb. 26, 2003. 

[0002] The present invention relates to neW dihydropteri 
dinones of general formula (I) 

(I) 

[0003] Wherein the groups L, R1, R2, R3, R4 and R5 have 
the meanings given in the claims and speci?cation, the 
isomers thereof, processes for preparing these dihydropte 
ridinones and the use thereof as pharmaceutical composi 
tions. 

BACKGROUND OF THE INVENTION 

[0004] 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 develop 
ment of neW pharmaceutical compositions for combating 
tumours. 

[0005] The aim of the present invention is to prepare neW 
compounds With antiin?ammatory and antiproliferative 
activity. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0006] 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 speci?c 
cell cycle kinases. Thus, the compounds according to the 
invention may be used for eXample to treat diseases con 
nected With the activity of speci?c cell cycle kinases and 
characterised by excessive or abnormal cell proliferation. 
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[0007] The present invention therefore relates to com 
pounds of general formula (I) 

(I) 

HN N N 
| R2 

R4 R3 

0 TH 
% 
RSI“ 

[0008] Wherein 

[0009] R1, R2 Which may be identical or different, 
denote hydrogen or optionally substituted C1-C6 
alkyl, or 

[0010] R1 and R2 together denote a 2- to S-membered 
alkyl bridge Which may contain 1 to 2 heteroatoms, 

[0011] R3 denotes hydrogen or a group selected from 
among optionally substituted Cl-Clz-alkyl, C2-C12 
alkenyl, Cz-Clz-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-Clz-spirocycloalkyl, C3-C12-heterocycloalkyl 
Which contains 1 to 2 heteroatoms, and C3-C12 
heterocycloalkenyl Which contains 1 to 2 heteroat 
oms, or 

[0012] R1 and R3 or R2 and R3 together denote a 
saturated or unsaturated C3-C4-alkyl bridge Which 
may contain 1 heteroatom, 

[0013] R4 denotes a group selected from among 
hydrogen, —CN, hydroXy, —NR6R7 and halogen, or 

[0014] a group selected from among optionally sub 
stituted Cl-C?-alkyl, CZ-CG-alkenyl, C2-C6-alkynyl, 
Cl-Cs-alkyloxy, Cz-Cs-alkenyloxy, CZ-CS-alkyny 
loXy, Cl-C?-alkylthio, C1-C6-alkylsulphoXo and 
Cl-C?-alkylsulphonyl, 

[0015] L denotes a linker selected from among 
optionally substituted Cz-Clo-alkyl, Cz-Clo-alkenyl, 
C6-C14-aryl, —C2-C4-alkyl-C6-C14-aryl, —C6-C14 
aryl-C1-C4-alkyl, optionally bridged C3-C12-cy 
cloalkyl and heteroaryl Which contains 1 or 2 nitro 
gen atoms, 

[0016] n denotes 0 or 1 

[0017] m denotes 1 or 2 

[0018] R5 denotes a group selected from among 
optionally substituted morpholinyl, piperidinyl, pip 
eraZinyl, piperaZinylcarbonyl, pyrrolidinyl, tropenyl, 
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R8-diketomethylpiperaZinyl, sulphoxomorpholinyl, 
sulphonylmorpholinyl, thiomorpholinyl, —NR8R9 
and aZacycloheptyl, 

[0019] R6, R7 Which may be identical or different, 
denote hydrogen or C1-C4-alkyl, and 

[0020] R8, R9 denote unsubstituted nitrogen substitu 
ents 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-cy 
cloalkyl, 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-arylmethyloxycarbo 
nyl, C6-C14-arylsulphonyl, C1-C4-alkylsulphonyl 
and C6-C14-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. 

[0021] Preferred compounds of formula (I) are those 
Wherein 

[0022] R1 to R4, R6 and R7 are as hereinbefore 
de?ned, and 

[0023] 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-cy 
cloalkyl and heteroaryl Which contains 1 or 2 nitro 
gen atoms 

[0024] n denotes 1 

[0025] m denotes 1 or 2 

[0026] R5 denotes a group Which is bound to L via a 
nitrogen atom, selected from among optionally sub 
stituted morpholinyl, piperidinyl, R8-piperaZinyl, 
pyrrolidinyl, tropenyl, R8-diketomethylpiperaZinyl, 
sulphoxomorpholinyl, sulphonylmorpholinyl, thio 
morpholinyl, —NR8R9 and aZacycloheptyl, 

[0027] R8, R9 denote unsubstituted nitrogen substitu 
ents at Rs, Which may be identical or different, 
hydrogen or a group selected from among C1-C6 
alkyl, —C1-C4-alkyl-C3-C1O-cycloalkyl, C3-C1O-cy 
cloalkyl, C6-C14-aryl, —C1-C4-alkyl-C6-C14-aryl, 
pyranyl, pyridinyl, pyrimidinyl, C1-C4-alkyloxycar 
bonyl, C6-C14-arylcarbonyl, C1-C4-alkylcarbonyl, 
C6-C14-arylmethyloxycarbonyl, C6-C14-arylsulpho 
nyl, C1-C4-alkylsulphonyl and C6-C14-aryl-C1-C4 
alkylsulphonyl, 

[0028] optionally in the form of the tautomers, the 
racemates, the enantiomers, the diastereomers and 
the mixtures thereof, and optionally the pharmaco 
logically acceptable acid addition salts thereof. 

[0029] Also preferred are compounds of formula (I), 
Wherein 

to , an are as erem e ore 0030 R1 R4 R6 d R7 h ' b f 
de?ned, 

[0031] 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-cy 
cloalkyl and heteroaryl Which contains 1 or 2 nitro 
gen atoms 
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[0032] n denotes 0 or 1 

[0033] 
[0034] R5 denotes a group Which is bound to L via a 

carbon atom, selected from among R8-piperidinyl, 
R8R9-piperaZinyl, R8-pyrrolidinyl, R8-piperaZinyl 
carbonyl, R8-tropenyl, R8-morpholinyl and R8-aZa 
cycloheptyl, and 

m denotes 1 or 2 

[0035] R8, R9 denote unsubstituted nitrogen substitu 
ents 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-cy 
cloalkyl, C6-C14-aryl, —C1-C4-alkyl-C6-C14-aryl, 
pyranyl, pyridinyl, pyrimidinyl, C1-C4-alkyloxycar 
bonyl, C6-C14-arylcarbonyl, C1-C4-alkylcarbonyl, 
C6-C14-arylmethyloxycarbonyl, C6-C14-arylsulpho 
nyl, C1-C4-alkylsulphonyl and C6-C14-aryl-C1-C4 
alkylsulphonyl, 

[0036] optionally in the form of the tautomers, the 
racemates, the enantiomers, the diastereomers and 
the mixtures thereof, and optionally the pharmaco 
logically acceptable acid addition salts thereof. 

[0037] Particularly preferred are compounds of formula I 
Wherein 

[0038] L, m, n and R3 to R9 are as hereinbefore 
de?ned, and 

[0039] R1, R2 Which may be identical or different, 
denote a group selected from among hydrogen, Me, 
Et, Pr, or 

[0040] R1 and R2 together form a C2-C4-alkyl bridge, 

[0041] optionally in the form of the tautomers, the 
racemates, the enantiomers, the diastereomers and 
the mixtures thereof, and optionally the pharmaco 
logically acceptable acid addition salts thereof. 

[0042] Especially preferred are compounds of formula I 
Wherein 

[0043] R1 , R2, m, n and R5 to R8 are as hereinbefore 
de?ned, and 

[0044] R3 denotes a group selected from among 
optionally substituted C1-C1O-alkyl, C3-C7-cy 
cloalkyl, C3-C6-heterocycloalkyl and C6-C14-aryl or 

[0045] R1 and R3 or R2 and R3 together denote a 
saturated or unsaturated C3-C4-alkyl bridge Which 
may contain 1 to 2 heteroatoms, 

[0046] 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, propynyl, butynyl and allyl, 

[0047] and 

[0048] L denotes a linker selected from among 
optionally substituted phenyl, phenylmethyl, cyclo 
hexyl and branched C1-C6-alkyl, 

[0049] optionally in the form of the tautomers, the 
racemates, the enantiomers, the diastereomers and 
the mixtures thereof, and optionally the pharmaco 
logically acceptable acid addition salts thereof. 

[0050] The invention further relates to compounds of 
formula I for use as pharmaceutical compositions. 
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[0051] Of particular importance according to the invention 
are compounds of formula I for use as pharmaceutical 
compositions With an antiproliferative activity. 

[0052] The invention also relates to the use of a compound 
of formula I for preparing a pharmaceutical composition for 
the treatment and/or prevention of cancer, infections, 
in?ammatory and autoimmune diseases. 

[0053] The invention also relates to a method of treating 
and/or preventing cancer, infections, in?ammatory and 
autoimmune diseases, characterised in that a patient is given 
an effective amount of a compound of formula I. 

[0054] The invention also relates to pharmaceutical prepa 
rations, containing as active substance one or more com 

pounds of general formula (I) or the physiologically accept 
able salts thereof, optionally combined With conventional 
eXcipients and/or carriers. 

[0055] The invention also relates to a process for prepar 
ing a compound of general formula (I), 

| 
N / N o 

x I R1 
HN N N 

| R2 
R3 

(1) 

R4 

[0056] Wherein 

[0057] R1-R5, m, n and L are as hereinbefore de?ned, 
characterised in that a compound of general formula 

(II) 

(II) 

[0058] Wherein 

[0059] Rl-R3 are as hereinbefore de?ned and A is a 
leaving group, is reacted With an optionally substi 
tuted compound of general formula (III), 
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(III) 
NHZ 

R4 

[0060] Wherein 

[0061] R4 is as hereinbefore de?ned and 

[0062] R10 denotes OH, NH-L-RS, —O-methyl, _o 
ethyl, and optionally then the product of general 
formula (IV) 

(IV) 

0 R10 

[0063] Wherein 

[0064] R1 to R4 is as hereinbefore de?ned and 

[0065] R10 denotes OH, —NH-L-RS, —O-methyl or 
—O-ethyl, 

[0066] optionally after previous hydrolysis of the 
ester group —COR1O, is reacted With an amine of 
general formula (V) 

NH2-L-R5m (V) 

[0067] 
[0068] R5 is as hereinbefore de?ned. 

[0069] The invention further relates to a compound of 
formula (II), 

Wherein 

<11) 

N\ N o 

)L R1 / 
N N A 

[0070] Wherein 

[0071] Rl-R3 are as hereinbefore de?ned and A is a 
leaving group. 
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[0072] 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, pref 
erably 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, the term butyl 
includes n-butyl, iso-butyl, sec. butyl and tert.-butyl, the 
term pentyl includes iso-pentyl, neopentyl, etc. 

[0073] 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 by 
?uorine. All the hydrogen atoms of the alkyl group may 
optionally also be replaced. 

[0074] The term alkyl bridge, unless otherWise stated, 
denotes branched and unbranched alkyl groups With 1 to 5 
carbon atoms, for example methylene, ethylene, propylene, 
isopropylene, n-butylene, iso-butyl, sec. butyl and tert.-butyl 
etc. bridges. Methylene, ethylene, propylene and butylene 
bridges are particularly preferred. In the alkyl bridges men 
tioned 1 to 2 C-atoms may optionally be replaced by one or 
more heteroatoms selected from among oxygen, nitrogen or 
sulphur. 

[0075] The term alkenyl groups (including those Which are 
a part of other groups) denotes 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 includes 1-butenyl, 2-butenyl, 3-butenyl, 1-me 
thyl-1-propenyl, 1-methyl-2-propenyl, 2-methyl-1-prope 
nyl, 2-methyl-2-propenyl and 1-ethyl-1-ethenyl. 

[0076] In the abovementioned alkenyl groups, unless oth 
erWise stated, one or more hydrogen atoms may optionally 
be replaced by other groups. For example, these alkyl groups 
may be substituted by the halogen atom ?uorine. All the 
hydrogen atoms of the alkenyl group may optionally also be 
replaced. 

[0077] 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 they 
have at least one triple bond, for example ethynyl, propargyl, 
butynyl, pentynyl, hexynyl etc., preferably ethynyl or pro 
pynyl. 

[0078] In the abovementioned alkynyl groups, unless oth 
erWise stated, one or more hydrogen atoms may optionally 
be replaced by other groups. For example, these alkyl groups 
may be substituted by ?uorine. All the hydrogen atoms of 
the alkynyl group may optionally also be replaced. 

[0079] 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 stated, may carry 
one or more of the folloWing substituents, for example: OH, 
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N02, CN, OMe, —OCHF2, —OCF3, —NH2, halogen, for 
example ?uorine or chlorine, C1-C1O-alkyl, preferably 
C1-C5-alkyl, preferably C1-C3-alkyl, most preferably methyl 
or ethyl, —O—C1-C3-alkyl, preferably —O-methyl or —O 
ethyl, —COOH, —COO—C1-C4-alkyl, preferably —O 
methyl or —O-ethyl, —CONH2. 

[0080] Examples of heteroaryl groups Wherein up to tWo 
carbon atoms are replaced by one or tWo nitrogen atoms 
include pyrrole, pyraZole, imidaZole, triaZole, pyridine, pyri 
midine, While each of the abovementioned heteroaryl rings 
may optionally also be anellated to a benZene ring, prefer 
ably benZimidaZole, and unless otherWise stated these het 
erocycles may carry one or more of the folloWing substitu 
ents, for example: F, Cl, Br, OH, OMe, methyl, ethyl, CN, 
CONH2, NH2, optionally substituted phenyl, optionally sub 
stituted heteroaryl, preferably optionally substituted pyridyl. 

[0081] Examples of cycloalkyl groups are cycloalkyl 
groups With 3-12 carbon atoms, for example cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooc 
tyl, preferably cyclopropyl, cyclopentyl or cyclohexyl, While 
each of the abovementioned cycloalkyl groups may option 
ally also carry one or more substituents, for example: OH, 
NO2, CN, OMe, —OCHF2, —OCF3, —NH2 or halogen, 
preferably ?uorine or chlorine, C1-C10-alkyl, preferably 
C1-C5-alkyl, preferably C1-C3-alkyl, more preferably 
methyl or ethyl, —O—C1-C3-alkyl, preferably —O-methyl 
or —O-ethyl, —COOH, —COO-C1-C4-alkyl, preferably 
—COO-methyl or —COO-ethyl or —CONH2. Particularly 
preferred substituents of the cycloalkyl groups are :0, OH, 
NH2, methyl or F. 

[0082] Examples of cycloalkenyl groups are cycloalkyl 
groups With 3-12 carbon atoms 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. 

[0083] “:0” denotes an oxygen atom linked via a double 
bond. 

[0084] Examples of heterocycloalkyl groups, unless oth 
erWise described in the de?nitions, include 3- to 12-mem 
bered, preferably 5-, 6- or 7-membered, saturated or unsat 
urated heterocycles Which may contain as heteroatoms 
nitrogen, oxygen or sulphur, for example tetrahydrofuran, 
tetrahydrofuranone, y-butyrolactone, ot-pyran, y-pyran, 
dioxolane, tetrahydropyran, dioxane, dihydrothiophene, thi 
olan, dithiolan, pyrroline, pyrrolidine, pyraZoline, pyraZoli 
dine, imidaZoline, imidaZolidine, tetraZole, piperidine, 
pyridaZine, pyrimidine, pyraZine, piperaZine, triaZine, tetra 
Zine, morpholine, thiomorpholine, diaZepan, oxaZine, tet 
rahydro-oxaZinyl, isothiaZole, pyraZolidine, preferably mor 
pholine, pyrrolidine, piperidine or piperaZine, While the 
heterocyclic group may optionally carry substituents, for 
example C1-C4-alkyl, preferably methyl, ethyl or propyl. 
[0085] 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 adaman 
tane. 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 norbornene. 
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[0086] Examples of spiroalkyl groups are optionally sub 
stituted spirocyclic C5-C12 alkyl groups. 

[0087] Generally, the term halogen denotes ?uorine, chlo 
rine, bromine or iodine, preferably ?uorine, chlorine or 
bromine, most preferably chlorine. 

[0088] The leaving group A denotes either identical or 
different leaving groups such as for eXample -o-methyl, 
—SCN, chlorine, bromine, iodine, methanesulphonyl, trif 
luoromethanesulphonyl or p-toluenesulphonyl, preferably 
chlorine. 

[0089] The compounds according to the invention may be 
present in the form of the individual optical isomers, miX 
tures of the individual enantiomers, diastereomers or race 
mates, in the form of the tautomers and also in the form 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 hydro 
chloric or hydrobromic acid, or organic acids, such as for 
eXample oXalic, fumaric, diglycolic or methanesulphonic 
acid. 

[0090] The substituent R1 may denote hydrogen or a group 
selected from among optionally substituted and/or branched 
Cl-C?-alkyl, preferably methyl or ethyl, more preferably 
methyl or ethyl. 

[0091] The substituent R2 may denote hydrogen or a group 
selected from among optionally substituted and/or branched 
Cl-C?-alkyl, preferably methyl or ethyl. 

[0092] R1 and R2 together may denote a 2- to S-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. 

[0093] The substituent R3 may denote hydrogen or a group 
selected from among optionally substituted and/or branched 
Cl-Clz-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 phe 
nyl, a group selected from among optionally substituted 
and/or bridged C3-C12-cycloalkyl, preferably cyclopentyl or 
cycloheXyl, C3-C12-cycloalkenyl, preferably C5-C7-cy 
cloalkenyl, C7-C12-polycycloalkyl, C7-C12-polycycloalk 
enyl, Cs-Clz-spirocycloalkyl, C3-C12-heterocycloalkyl, 
preferably pyranyl or piperinyl, pyrrolidinyl, pyraZinyl or 
morpholinyl Which contains 1 to 2 heteroatoms, preferably 
oXygen or nitrogen, and C3-Clz-heterocycloalkenyl Which 
contains 1 to 2 heteroatoms, preferably oXygen or nitrogen. 

[0094] Most preferably, the substituent R3 denotes isopro 
pyl, isobutyl, isopentyl, cyclopentyl, phenyl or cycloheXyl. 

[0095] R1 and R3 or R2 and R3 together may denote a 
saturated or unsaturated C3-C4-alkyl bridge Which may 
contain 1 heteroatom, preferably oXygen or nitrogen. 

[0096] The substituent R4 may denote a group selected 
from among hydrogen, —CN, hydroXy, —NR6R7 and Halo 
gen, preferably chlorine or ?uorine, more preferably chlo 
rine or a group selected from among optionally substituted 
Cl-C?-alkyl, preferably methyl, ethyl or propyl, C2-C6 
alkenyl, preferably ethenyl or propenyl, C2-C6-alkynyl, 
preferably ethynyl, propynyl or butynyl, Cl-Cs-alkyloxy, 
preferably methoXy, ethoXy or propargyloXy, Cz-Cs-alkeny 
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loXy, Cz-Cs-alkynyloxy, Cl-C?-alkylthio, Cl-C?-alkylsul 
phoXo and Cl-C?-alkylsulphonyl. 

[0097] Most preferably, the substituent R4 denotes meth 
oXy, methyl, ethoXy, ethyl, propargyloXy or chlorine. 

[0098] L may denote a linker selected from among option 
ally substituted Cz-Clo-alkyl, preferably ethyl, propyl, butyl 
or pentyl, Cz-Clo-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-cy 
cloalkyl, preferably cycloheXyl, and heteroaryl Which con 
tains 1 or 2 nitrogen atoms. 

[0099] n denotes 0 or 1 

[0100] m denotes 1 or 2, preferably 1. 

[0101] R5 may denote a group selected from among 
optionally substituted morpholinyl, piperidinyl, piperaZinyl, 
piperaZinylcarbonyl, pyrrolidinyl, tropenyl, Rs-diketometh 
ylpiperaZinyl, sulphoXomorpholinyl, sulphonylmorpholinyl, 
thiomorpholinyl, —NR8R9 and aZacycloheptyl, preferably 
piperidinyl, morpholinyl, pyrrolidinyl, sulphoXomorpholiny, 
piperaZinyl, thiomorpholinyl or tropenyl. 

[0102] The groups R6 and R7 may be identical or different 
and may denote hydrogen or C1-C4-alkyl, preferably methyl 
or ethyl. 

[0103] The groups R8 and R9 may be unsubstituted nitro 
gen substituents at R5, they may be identical or different and 
denote either hydrogen or a group selected from among 
Cl-C?-alkyl, preferably methyl, ethyl or propyl, —C1-C4 
alkyl-C3-C1O-cycloalkyl, preferably —CH2-cyclopropyl, 
C3-C1O-cycloalkyl, C6-C14-aryl, preferably phenyl, —Cl 
C4-alkyl-C6-C14-aryl, preferably benZyl, pyranyl, pyridinyl, 
pyrimidinyl, pyranyl, C1-C4-alkyloXycarbonyl, C6-C14-aryl 
carbonyl, C1-C4-alkylcarbonyl, C6-C14-arylmethyloXycar 
bonyl, C6-C14-arylsulphonyl, C1-C4-alkylsulphonyl and 
C6-C14-aryl-C1-C4-alkylsulphonyl. 
[0104] Most preferably, the substituent R8 denotes methyl, 
ethyl or propyl. 

[0105] Most preferably, the substituent R9 denotes methyl, 
ethyl or propyl. 

[0106] R10 may be a substituent selected from among OH, 
NH2-LR5, —O-methyl and —O-ethyl, preferably OH, LRS, 
—O-methyl or —O-ethyl. 

[0107] All the groups mentioned in the de?nition of R1 to 
R10 may optionally be branched and/or substituted. 

[0108] The compounds according to the invention may be 
prepared by synthesis methods A described hereinafter, 
While the substituents of general formulae (A1) to (A9) have 
the meanings given hereinbefore. This method is to be 
understood as an illustration of the invention Without 
restricting it to the subject matter thereof. 

[0109] MethodA 

[0110] Step 1A 

[0111] A compound of formula (A1) is reacted With a 
compound of formula to obtain a compound of formula 
(A3) (Diagram 1A). This reaction may be carried out 
according to WO 0043369 or WO 0043372. Compound 
(A1) is commercially obtainable, for eXample, from City 
Chemical LLC, 139 Allings Crossing Road, West Haven, 
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Conn., 06516, USA. Compound may be prepared by 
procedures known from the literature: (a) F. Effenberger, U. 
Burkhart, J. Willfahrt LiebigsAnn. Chem. 1986, 314-333; b) 
T. Fukuyama, C.-K. low, 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.). 

[0112] Diagram 1A 

|| R1 
N+ R2 

\ \ + O 

i O HN \Rl 
/ 3 

c1 N c1 R 0 

(A1) (A2) 

it 
N+ 

N \ \O. 

)L / /R3 
c1 N N 

R1 o 
R2 \R1 

0 

(A3) 

[0113] In Step 1A, 1 equivalent of the compound (A1) and 
1 to 1.5 equivalents, preferably 1.1 equivalents of a base, 
preferably potassium carbonate, potassium hydrogen car 
bonate, 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, petro 
leum ether or dioxane, preferably cyclohexane or diethyl 
ether. 

[0114] At a temperature of 0 to 15° C., preferably 5 to 10° 
C., 1 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 18° C. to 
30° C., preferably about 22° C., With stirring and then stirred 
for a further 10 to 24 hours, preferably about 12 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, pref 
erably 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 puri?cation. 

[0115] Step 2A 

[0116] The compound obtained in Step 1A is reduced 
at the nitro group and cyclised to form the compound of 
formula (A4) (Diagram 2A). 
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[0117] Diagram 2A 

SchemeZA 

ii 
N+ 

N \ \o 

)|\ / /R3 —> 
Cl N N Reduktion 

R1 o 
R2 \R1 

O 

(A3) 

[0118] [Reduktion=Reduction] 

[0119] 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 70° C. preferably about 60° C. Then 
a reducing agent, for example Zinc, tin or iron, preferably 
iron ?lings, is added to complete the 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 ?ltered off 
and the solvent is distilled off. The residue is taken up in a 
solvent or mixture of solvents, for example ethyl acetate or 
dichloromethane/methanol 9/1 and semisaturated NaCl 
solution, and ?ltered through kieselgur, for example. The 
organic phase is dried and evaporated doWn. The residue 
(compound (A4)) may be puri?ed by chromatography or by 
crystallisation or used as the crude product in Step 3A of the 
synthesis. 

[0120] Step 3A 

[0121] The compound obtained in Step 2A (A4) may be 
reacted by electrophilic substitution as shoWn in Diagram 
3A to obtain the compound of formula 

[0122] Diagram 3A 

5 O 
N \ 

i “1 —> / 
c1 N N R2 

IL. 
(A4) 
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-continued 

(A5) 

[0123] In Step 3A 1 equivalent of the amide of formula 
(A4) is dissolved in an organic solvent, for example dim 
ethylformamide or dimethylacetamide, preferably dimethy 
lacetamide, and cooled to about —5 to 5° C., preferably 0° C. 
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, 

(A5) 

0 0R1 
(A8) 

N/ii N/VEO N N 1 R1 —- 4 3 R R 
/ 

c1 N N R2 
3 
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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. The reaction mixture is poured 
onto ice Water and the precipitate is isolated. The residue 
(compound may be puri?ed by chromatography, pref 
erably over silica gel, or by crystallisation, or used as the 
crude product in step 4A of the synthesis. 

[0124] Step 4A 
[0125] The amination of the compound 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. Soc. 1944, 66, 1131 b) Ghosh and DollyJ. Indian 
Chem. Soc. 1981, 58, 512-513; c) N. P. Reddy and M. 
Tanaka Tetrahedron Lett. 1997, 38, 4807-4810. 

[0126] Diagram 4A 

NHZ 

N O 
N \ 

i R1 / 
0 OH HN R2 

(A6) | 
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[0127] For example, in variant 4.1 A, 1 equivalent of the 
compound 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 sul 

pholane, dimethylformamide, dimethylacetamide, toluene, 
N-methylpyrrolidone, dimethylsulphoxide or dioxane, pref 
erably 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 puri?ed by chromatography. 

[0128] 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 re?ux 
temperature for 1 to 48 hours, preferably about 5 hours. 

[0129] The product precipitated (A9) is ?ltered off and 
optionally Washed With Water, dried and crystallised from a 
suitable organic solvent. 

[0130] For example, in variant 4.3 A, 1 equivalent of the 
compound (A5) and 1 to 3 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 palla 
dium catalyst, for example tris(dibenZylidene-acetone)-di 
palladium(0) and a base, for example caesium carbonate, 
and re?uxed for 1-24 h, preferably 17 h. The reaction 
mixture is puri?ed for example over silica gel and the 
product (A8) is isolated from the solution or obtained by 
suitable crystallisation. 

[0131] 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 
of solvent to acid of 3:1. Then the mixture is re?uxed for 
1-48 h, for example 12 h, and the precipitate formed is 
isolated. If desired the product (A9) is puri?ed by crystal 
lisation. 

[0132] Step 5A 

[0133] Diagram 5A 
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N o 
N \ 

l R1 
/ 

HN N N R2 

R4 R3 

0 TH 
L 

| 
RS 

(A1 1) 

[0134] Variant 5.1 A: 

[0135] 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 tetra?uo 
roborate (TBTU) and a base, for example 1.5 equivalents of 
diisopropylethylamine (DIPEA) in an organic diluent, for 
example dichloromethane, tetrahydrofuran, dimethylforma 
mide, N-methylpyrrolidone, dimethylacetamide, preferably 
dichloromethane or dimethylformamide. After the addition 
of 1 equivalent of the amine (A10) the reaction mixture is 
stirred for 0.1 to 24 hours, preferably about 2 hours at 20° 
C. to 100° C. The product of formula (A11) is obtained for 
example by crystallisation or chromatographic puri?cation. 

[0136] The neW compounds of general formula (I) may be 
synthesised analogously to the folloWing examples of syn 
thesis. These Examples are, hoWever, intended only as 
examples of procedures to illustrate the invention further, 
Without restricting the invention to their subject matter. 

[0137] The preparation of some intermediate compounds 
used to synthesise the examples is also described hereinafter. 

[0138] Preparation of the Acids 

[0139] To synthesise the compounds of Examples 94 and 
95 ?rst an intermediate 
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[0140] compound Z1 

[0141] is prepared as described hereinafter. 

[0142] 50.0 g (0.48 mol) of D-alanine methyl ester><HCl 
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 triacetoxy 
borohydride. the mixture Was stirred overnight and then 300 
mL of 10% sodium hydrogen carbonate solution Were 
added. The aqueous phase Was extracted With dichlo 
romethane. The combined organic phases Were Washed With 
10% sodium hydrogen carbonate solution, dried over 

NaZSO4 and evaporated doWn. 

[0143] Yield: 72.5 g of a compound Z1a (clear liquid) 

[0144] 72.5 g of the compound Z1a Were placed in 500 mL 
Water and 76.6 g (0.39 mol) of 2,4-dichloro-5-nitropyrimi 
dine in 500 mL diethyl ether Were added. At a temperature 

of —5° C. 100 mL 10% potassium hydrogen carbonate 
solution Were added dropWise. The mixture Was stirred for 

3 h at —5° C. and for a further 12 h at ambient temperature. 

The organic phase Was separated off and dried over Na2SO4. 
On evaporation the product crystallised out. 

[0145] Yield: 48.0 g of a compound Z1 b (yelloW crystals) 

[0146] 48.0 g of the compound Z1 b Were dissolved in 350 
mL glacial acetic acid and heated to 60° C. 47.5 g of iron 
poWder Were added, While the temperature rose to 105° C. 
The reaction mixture Was stirred for three hours at 80° C., 

then ?ltered hot through cellulose and evaporated doWn. The 
residue Was stirred in Water and ethyl acetate, suction ?ltered 
and the light-grey precipitate Was Washed With ethyl acetate. 
The ?ltrate Was Washed With dilute ammonia and Water, the 

organic phase Was dried over Na2SO4, ?ltered through 
activated charcoal and evaporated doWn. Some more light 
grey solid Was obtained. 

[0147] Yield: 29.5 g of a compound Z1c (light-grey crys 

tals) 

[0148] 32.1 g of the compound Z1c Were placed in 300 mL 
dimethylacetamide and combined With 13 mL (0.2 mol) 
methyl iodide. At —5° C. 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 ?ltered and Washed With 
petroleum ether. 

[0149] Yield: 33.0 g of a compound Z1d (beige crystals) 

[0150] 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 re?uxed for 48 h. The precipitate 
formed on cooling Was suction ?ltered and Washed With 

Water, ethanol and diethyl ether. 

[0151] Yield: 2.9 g of a compound Z1 (colourless crystals) 
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[0152] To synthesise the compounds Example 188 and 
Example 203 ?rst of all an intermediate compound Z2 

[0153] 
[0154] A solution of 128.2 g (0.83 mol) D-alanine ethyl 
ester><HCl 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 triacetoxy 
borohydride. The reaction 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 dichlo 
romethane. The combined organic phases Were dried over 
NaZSO4 and evaporated doWn. 

[0155] Yield: 143.4 g of a compound Z2a (colourless oil) 

[0156] 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 —5° C. 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 
NaZSO4 and evaporated doWn. The dark red solid Was stirred 
With petroleum ether and suction ?ltered. 

[0157] Yield: 88.0 g of a compound Z2b (yelloW crystals) 

[0158] 88.0 g of the compound Z2b Were dissolved in 
1000 mL glacial acetic acid and at 60° C. combined batch 
Wise With 85 g iron poWder, While the temperature rose to 
110° C. It Was stirred for 1 h at 60° C., then suction ?ltered 
hot through cellulose and evaporated doWn. The broWn solid 
Was stirred With 700 mL Water and suction ?ltered. 

[0159] Yield: 53.3 g of a compound Z2c (light broWn 
crystals) 
[0160] 53.3 g of the compound Z2c Were dissolved in 300 
mL dimethylacetamide and combined With 13 mL (0.21 
mol) methyl iodide. At —5° C. 5.0 g (0.21 mol) sodium 
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 
?ltered. 

[0161] Yield: 40.0 g of a compound Z2d (colourless 
crystals) 

[0162] 4.0 g of the compound Z2d and 2.8 g (16 mmol) 
4-amino-3-chlorbenZoic acid Were suspended in 25 mL 

is prepared as described beloW. 
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ethanol and 60 mL Water, combined With 3 mL conc. 
hydrochloric acid and re?uxed for 43 h. The precipitate 
formed on cooling Was suction ?ltered and Washed With 
Water, ethanol and diethyl ether. 

[0163] Yield: 0.9 g of a compound Z2 (colourless crystals) 

[0164] To synthesise the compounds of Examples 19, 21, 
22, 23, 45, 55, 58, 116, 128, 131, 133, 134, 136, 138, 177, 
217, 231, 239, 46, 184, 166 and 187 ?rst of all an interme 
diate compound Z3 

N O 

/ 
N HN)\ N 

/O. i i 
O OH 

[0165] is prepared as described beloW. 

[0166] 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 
mixture Was re?uxed for 1.5 h and then evaporated doWn. 
The oil remaining Was combined With 540 mL tert-butylm 
ethylether and the colourless crystals formed Were suction 
?ltered. 

[0167] Yield: 78.8 g of a compound Z3a (colourless crys 
tals) 
[0168] 74.2 g of the compound Z3a and 43.5 mL (0.49 
mol) cyclopentanone Were dissolved in 800 mL dichlo 
romethane. After the addition of 40.0 g (0.49 mol) sodium 
acetate and 150.0 g (0.71 mol) sodium triacetoxyborohy 
dride at 0° C. 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 
extracted With dichloromethane. The combined organic 
phases Were Washed With Water, dried over MgSO4 and 
evaporated doWn. 

[0169] Yield: 85.8 g of a compound Z3b (light yelloW oil) 

[0170] 40.0 g of the compound Z3b and 30.0 g (0.22 mol) 
potassium carbonate Were suspended in 600 mL acetone and 
combined With 45.0 g (0.23 mol) 2,4-dichloro-5-nitropyri 
midin 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 com 
bined organic phases Were Washed With Water, dried over 
MgSO4 and evaporated doWn. 

[0171] Yield: 75.0 g of a compound Z3c (broWn oil) 

[0172] 100 g of the compound Z3c Were dissolved in 650 
mL glacial acetic acid and at 70° C. 20 g of iron poWder Were 
added batchWise. The mixture Was stirred for 1 h at 70° C., 
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then for 1.5 h at 100° C. and then ?ltered hot through 
kieselgur. The reaction mixture Was evaporated doWn, taken 
up in methanol/dichloromethane, applied to silica gel and 
puri?ed With ethyl acetate by Soxhlet extraction. The solvent 
Was removed and the residue stirred With methanol. 

[0173] Yield: 30.0 g of a compound Z3d (light broWn 
crystals) 
[0174] 25.0 g of the compound Z3d and 6.5 mL (0.1 mol) 
methyl iodide Were placed in 250 mL dimethylacetamide 
and at —10° C. 3.8 g (0.95 mol) sodium hydride as a 60% 
dispersion in mineral oil Was added. It Was stirred for 20 min 
at 0° C., then for 30 min at ambient temperature and ?nally 
ice Was added. The reaction mixture Was evaporated doWn 
and combined With 300 mL Water. The precipitate formed 
Was suction ?ltered and Washed With petroleum ether. 

[0175] Yield: 23.0 g of a compound Z3e (colourless solid) 

[0176] 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. 
hydrochloric acid and re?uxed for 48 h. The reaction mix 
ture Was evaporated doWn, the residue stirred With metha 
nol/diethyl ether and the precipitate formed Was suction 
?ltered. 

[0177] Yield: 6.3 g of a compound Z3 (light beige crystals) 

[0178] To synthesise the compound of Examples 81, 82, 
93, 137 ?rst of all an intermediate compound Z4 

l 

l / 
HN N N 

[0179] 
[0180] 25.0 g (0.19 mol) of ethyl 1-aminocyclopropane 
1-carboxylate><HCl and 16.8 g (0.20 mol) of cyclopentanone 
Were dissolved in 300 mL of dichloromethane and combined 
With 16.4 g (0.20 mol) of sodium acetate and 61.7 g (0.29 
mol) of sodium triacetoxyborohydride. It Was stirred over 
night 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 NaZSO4 and evaporated 
doWn. 

[0181] Yield: 34.5 g of a compound Z4a (colourless oil) 

[0182] 42.5 g (0.22 mol) of 2,4-dichloro-5-nitropyrimi 
dine in 350 mL of diethyl ether Were added to a mixture of 
34.5 g of the compound Z4a in 350 mL Water. At —5° C. the 
mixture Was combined With 80 mL 10% potassium hydrogen 
carbonate solution and stirred overnight at ambient tempera 
ture. The aqueous phase Was extracted With diethyl ether. 

is prepared as described beloW. 
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The combined organic phases Were dried over NaZSO4 and 
evaporated doWn. 

[0183] Yield: 53.8 g of a compound Z4b (broWn oil) 

[0184] 20.1 g of the compound Z4b Were dissolved in 200 
mL glacial acetic acid and combined batchWise at 60° C. 
With 19.1 g iron poWder, during Which time the temperature 
rose to 100° C. The mixture Was stirred for 3 h at 60° C., then 
suction ?ltered through cellulose and evaporated doWn. The 
residue Was stirred in Water and ethyl acetate and the yelloW 
precipitate Was suction ?ltered. The ?ltrate Was Washed With 
dilute ammonia and Water, the organic phase dried over 
NaZSO4 and evaporated doWn. After the addition of diethyl 
ether additional product crystallised out. 

[0185] Yield: 4.0 g of a compound Z4c (yelloW crystals) 

[0186] 7.8 9 of the compound Z4c and 2.6 mL (0.04 mol) 
methyl iodide Were dissolved in 100 mL dimethylacetamide 
and at —5° C. 1.5 g (0.04 mol) sodium hydride Were added 
batchWise as a 60% dispersion in mineral oil. After 2 h the 
reaction mixture Was poured onto ice Water and the precipi 
tate formed Was suction ?ltered. 

[0187] Yield: 7.5 g of a compound Z4d (light broWn 
crystals) 
[0188] 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 re?uxed for 20 h. A further 0.5 g of 
4-amino-3-methoxybenZoic acid Were added and re?uxed 
for48 h. The precipitate formed on cooling Was suction 
?ltered and Washed With Water, ethanol and diethyl ether. 

[0189] Yield: 2.1 g of a compound Z4 (colourless crystals) 
m.p.: 222-223° C. 

[0190] To synthesise the compounds of Examples 162, 43, 
53, 161, 202, 211, 215 and 212 ?rst of all an intermediate 
compound Z5 

[0191] 
[0192] A mixture of 73.4 mL (0.5 mol) ethyl 2-bro 
moisobutyrate, 87.1 mL (0.75 mol) of 3-methyl-1-buty 
lamine, 82.5 g (0.6 mol) sodium iodide and 76.0 g (0.6 mol) 
of potassium carbonate in 1000 mL ethyl acetate Was 
re?uxed for3 days. Any salts present Were ?ltered off and the 
?ltrate evaporated doWn. 

[0193] Yield: 97.0 g of a compound Z5a (red oil) 

[0194] 49.0 g (0.25 mol) of 2,4-dichloro-5-nitropyrimi 
dine and 38.3 g (0.28 mol) of potassium carbonate Were 

is prepared as described beloW. 
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suspended in 500 mL acetone and at 0° C. combined With 
93.0 g of the compound Z5a in 375 mL acetone. The reaction 
mixture Was stirred overnight at ambient temperature, ?l 
tered and evaporated doWn. The residue dissolved in ethyl 
acetate Was Washed With Water and the organic phase dried 
over MgSO4 and evaporated doWn. 

[0195] Yield: 102.7 g of a compound Z5b (broWn oil) 

[0196] 22.7 g of the compound Z5b Were dissolved in 350 
mL glacial acetic acid and at 60° C. combined batchWise 
With 17.4 g iron poWder. After the addition had ended the 
mixture Was re?uxed for 0.5 h, ?ltered hot and evaporated 
doWn. The residue Was taken up in 200 mL dichlo 
romethane/methanol (9:1) and Washed With sodium chloride 
solution. The organic phase Was suction ?ltered through 
kieselguhr, dried over MgSO4, evaporated doWn and puri 
?ed by column chromatography (eluant: ethyl acetate/cy 
clohexane 1:1). 

[0197] Yield: 1.9 g of a compound Z5c (colourless crys 
tals) 
[0198] 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 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 ?ltered and 
Washed With petroleum ether. 

[0199] Yield: 1.6 g of a compound Z5d (colourless crys 
tals) 
[0200] 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 re?uxed for 40 h. The precipitate 
formed on cooling Was suction ?ltered and Washed With 
Water, dioxane and diethyl ether. 

[0201] Yield: 13.9 g of a compound Z5 (colourless crys 
tals) 
[0202] To synthesise the compounds of Examples 88, 194, 
229 and 89 ?rst of all an intermediate compound Z6 

N O 

)L / 
HN N N 

oi 5OH 
[0203] is prepared as described beloW. 

[0204] 6.0 g (0.06 mol) L-2-aminobutyric acid Was placed 
in 80 mL 0.5 M sulphuric acid and at 0° C. combined With 
5.5 g (0.08 mol) sodium nitrite in 15 mL Water. The reaction 
mixture Was stirred for 22 h at 0° C., combined With 
ammonium sulphate and ?ltered. The ?ltrate Was extracted 
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With diethyl ether and the combined organic dried over 
MgSO4 and evaporated doWn. 

[0205] Yield: 6.0 g of a compound Z6a (yellow oil) 

[0206] 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 0° C. and 2 h at 
ambient temperature and then the methanol and remaining 
thionyl chloride Were eliminated in vacuo at 0° C. 

[0207] Yield: 40.0 g of a compound Z6b (yelloW oil) 

[0208] 30.0 mL (0.17 mol) of tri?uoromethanesulphonic 
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 dichlo 
romethane Was added Within one hour. The mixture Was 
stirred for 2 h at ambient temperature, any salts formed Were 
suction ?ltered and then Washed With 100 mL Water. The 
organic phase Was dried over MgSO4 and evaporated doWn. 

[0209] Yield: 42.0 g of a compound Z6c (light yelloW oil) 

[0210] 42.0 g of the compound Z6c in 200 mL dichlo 
romethane Was added dropWise 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 35° C. The reaction mixture 
Was Washed With Water, dried over MgSO4 and evaporated 
doWn. The residue remaining Was puri?ed by distillation 
(95-100° C., 1*10‘3 mbar). 

[0211] Yield: 14.0 of a compound Z6d (colourless oil) 

[0212] 14.0 g of the compound Z6d and 16.0 g (0.1 mol) 
potassium carbonate Were suspended in 100 mL acetone and 
at 10° C. combined With 16.0 g (0.08 mol) of 2,4-dichloro 
5-nitropyrimidine. The mixture Was stirred for 4 h at 40° C., 
any salts formed Were suction ?ltered and the ?ltrate evapo 
rated 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. 

[0213] Yield: 31.0 g of a compound Z6e (broWn oil) 

[0214] 31.0 g of the compound Z6e Were dissolved in 200 
mL glacial acetic acid and at 60° C. combined batchWise 
With 10 g iron poWder, during Which time the temperature 
rose to 85° C. The mixture Was stirred for a further hour at 
60° C., ?ltered through kieselguhr and evaporated doWn. 
The residue Was stirred With methanol. 

[0215] Yield: 4.5 g of a compound Z6f (broWn crystals) 

[0216] At —20° C. 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 With 200 mL 
Water, the precipitate is suction ?ltered and Washed With 
petroleum ether. 

[0217] Yield: 4.5 g of a compound Z6g (colourless crys 
tals) 
[0218] Asuspension of 1.5 g of the compound Z6g and 1.4 
g (8 mmol) of methyl 4-amino-3-methoxybenZoate in 30 mL 
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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 re?uxed for 17 h. The 
reaction mixture Was applied to silica gel and puri?ed by 
column chromatography (eluant: dichloromethane/methanol 
9:1). 
[0219] Yield: 1.7 g of a compound Z6h (yelloW crystals) 

[0220] 1.7 g of the compound Z6h Were dissolved in 50 
mL dioxane, combined With 15 mL of semiconc. hydrochlo 
ric acid and re?uxed for 12 h. After cooling the precipitate 
formed Was suction ?ltered. 

[0221] Yield: 1.1 g of a compound Z6 (colourless solid) 
[0222] To synthesise the compound of Examples 26, 20, 
32, 56, 101, 112, 209 ?rst of all an intermediate compound 
Z7 

[0223] is prepared as described beloW. 

[0224] 50.0 g (0.36 mol) D-alanine methyl ester x HCl 
Was suspended in 500 mL of dichloromethane and 35 mL of 
acetone and combined With 30.0 g (0.37 mol) of sodium 
acetate and 80.0 g (0.38 mol) of sodium triacetoxyborohy 
dride. 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 NaZSO4 and evaporated doWn. 

[0225] Yield: 51.0 g of a compound Z7a (yelloW oil) 
[0226] Asuspension 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 —5° 
C. 100 mL of 10% potassium hydrogen carbonate solution 
Were added dropWise. The reaction mixture Was stirred for 
3 h, the organic phase dried over NaZSO4 and evaporated 
doWn. 

[0227] Yield: 74 g of a compound Z7b (yelloW oil) 

[0228] 18.6 g of the compound Z7b Were dissolved in 200 
mL glacial acetic acid and at 60° C. combined batchWise 
With 20.0 g iron poWder. The mixture Was stirred for 2 h at 
60° C. and then suction ?ltered through cellulose. The 
residue Was dissolved in ethyl acetate and Washed With 
Water and conc. ammonia. The organic phase Was dried over 
NaZSO4 and evaporated doWn. The residue Was crystallised 
from diethyl ether. 

[0229] Yield: 9.8 g of a compound Z7c (colourless crys 
tals) 
[0230] 17.0 g of the compound Z7c and 7 mL (0.1 mol) 
methyl iodide Were dissolved in 200 mL dimethylacetamide 
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and at —5° C. 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 ?ltered and 
stirred With petroleum ether. 

[0231] Yield: 14.8 g of a compound Z7d (beige crystals) 

[0232] 0.9 g of the compound Z7d and 1.5 g (9 mmol) 
4-amino-3-methoxybenZoic acid Were heated to 210° C. for 
30 min. After cooling the residue Was stirred With ethyl 
acetate and the precipitate obtained Was suction ?ltered. 

[0233] Yield: 1.2 g of a compound Z7 (grey crystals) 

[0234] The folloWing acids Were prepared, for example, 
analogously to the methods of synthesis described: 

I Z8 

N \ N O 

i / 
HN N N 

/O 

O OH 

I Z9 

N \ N O 

i / 
HN N N 

/O 

O OH 

I Z10 

i / 
HN N N 

/O 

O OH 
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-continued 
Z1 1 

Synthesis of the amino components L-R5 

[0235] The folloWing amines Were obtained as folloWs: 

[0236] 1 ,1 -dimethyl-2-dimethylamino-1 -yl-ethylamine 
and 1 ,1 -dimethyl-2-piperidin- 1 -yl-ethylamine 

“(a HZNJQQ 
[0237] 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. 

[0238] Other amines Were prepared as folloWs, in a modi 
?ed manner compared With the literature described above. 

1,1-dimethyl-2-morpholin-1-yl-ethylamine 

[0239] 

[0240] 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 (<10° C.). Then the mixture Was stirred for 
1 h at 25° C. and 1 h at 50° C. The solution Was treated With 
Water and ether and the aqueous phase Was extracted 3>< With 
ether. The combined org. phase Was dried over NaSO4 and 
combined With HCl in dioxane (4 mol/l), the precipitate 
formed Was suction ?ltered. 

[0241] Yield: 21.7 of White poWder 
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[0242] 5 g of the White powder Were dissolved in 80 mL 
methanol and With the addition of 2 g RaNi treated With 
hydrogen at 35° C. and 50 psi for 40 minutes. This yielded 
3.6 g of 1,1-dimethyl-2-morpholin-1-yl-ethylamine. 

[0243] The folloWing amines Were prepared by this 
method: 

1,1-dimethyl-N-methylpiperaZin-1-yl-ethylamine 

[0244] 

N N— 

1, 1-dimethyl-2-pyrrolidin- 1-yl-ethylamine 

[0245] 

512% 
Synthesis of 1,3-dimorpholin-2-amino-propane 

[0246] 

KN] N 0 K01 
[0247] 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 30° C. and 50 psi With the 
addition of 2 g RaNi. This yielded 4.2 g of 1,3 dimorpholin 
2-amino-propane. 

4-AminobenZylmorpholine 

[0248] 
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[0249] The preparation of this amine is described in the 
folloWing reference: S. Mitsuru et al. J. Med. Chem. 2000, 
43, 2049-2063 

4- amino- 1 -tetrahydro -4H-pyran-4-yl-piperidine 

[0250] 

M00 
[0251] 20 g (100 mmol) of 4-tert-butyloXycarbony-ami 
nopiperidine Were dissolved in 250 mL CHZCl2 and stirred 
for 12 h at RT With 10 g (100 mmol) tetrahydro-4H-pyran 
4-one and 42 g (200 mmol) NaBH(OAc)3. Then Water and 
potassium carbonate Were added, the org. phase Was sepa 
rated off, dried and the solvent Was eliminated in vacuo. The 
residue Was dissolved in 200 mL CHZCl2 and stirred for 12 
h at RT With 100 mL tri?uoroacetic acid. The solvent Was 
eliminated in vacuo, the residue taken up With CHCl3 and 
evaporated doWn again, then taken up in acetone and the 
hydrochloride Was precipitated With ethereal HCl. Yield: 
14.3 g (56%). 

cis- and trans-4-morpholino-cycloheXylamine 

[0252] 

DibenZyl-4-morpholino-cycloheXylamine 

[0253] 3.9 g (30 mmol) of 4-dibenZylcycloheXanone Were 
dissolved in 100 mL of CHZCl2 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 Was separated off, dried and the solvent 
Was eliminated in vacuo. The residue Was puri?ed through 
a silica gel column (about 20 mL silica gel; about 500 mL 
of ethyl acetate 90/methanol 10+1% conc. ammonia). The 
appropriate fractions Were evaporated doWn in vacuo. Yield: 
6.6 g (60%) of cis-isomer and 2 g (18%) of trans-isomer. 

[0254] Alternatively the trans-dibenZyl-4-morpholino-cy 
cloheXylamine may be prepared by the folloWing method: 

[0255] 33 g (112 mmol) of 4-dibenZylcycloheXanone Were 
dissolved in 300 mL MeOH, combined With 17.4 g (250 
mmol) of hydroXylamine hydrochloride and stirred for 4 h at 
60° C. The solvent Was evaporated doWn in vacuo, com 
bined With 500 mL Water and 50 g potassium carbonate and 
eXtracted tWice With 300 mL of dichloromethane. The org. 
phase Was dried, evaporated doWn in vacuo, the residue Was 
crystallised from petroleum ether, dissolved in 1.5 L of 
EtOH and heated to 70° C. 166 g of sodium Were added 
batchWise and the miXture Was re?uxed until the sodium 
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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 80/methanol 20+2% conc. ammonia). Yield: 12.6 g 

(41.2%). 
[0256] 6.8 g (23 mmol) of trans-1-amino-4-dibenZylami 
nocycloheXane Was dissolved in 90 mL of DMF and stirred 
for 8 h at 100° C. 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 
?ltered and puri?ed through a short column (about 20 mL 
silica gel, about 100 mL ethyl acetate). The residue is 
crystallised from methanol and conc. HCl as the dihydro 
chloride. Yield: 7.3 g (72.4%). 

trans-4-morpholino-cycloheXylamine 

[0257] 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 30-50° C. The 
solvent Was eliminated in vacuo and the residue Was crys 
tallised from ethanol and conc. HCl. Yield: 3.9 g (93%); mp. 
312° C. 

[0258] The cis isomer can be prepared analogously. 

cis- and trans-4-piperidino-cycloheXylamine 

[0259] 

Fla-CFO 
trans-dibenZyl-4-piperidino-cycloheXylamine 

[0260] 2.0 g (6.8 mmol) of trans-1amino-4-dibenZylami 
nocycloheXane (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, combined With Water, eXtracted tWice 
With 100 mL of dichloromethane, dried and the solvent Was 
eliminated in vacuo. The residue is puri?ed 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 petro 
leum ether. Yield: 1.2 g (49%). 

trans-4-piperidino-cycloheXylamine 

[0261] 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 20° C. The 
solvent Was eliminated in vacuo and the residue crystallised 
from ethanol and conc. HCl. Yield: 1.1 g (78%). 

[0262] The cis isomer may be prepared analogously. 

Jan. 20, 2005 

cis- and 
trans-4-(4-phenyl-piperaZin- 1-yl)-cycloheXylamine 

[0263] 

[0264] 4.1 g (25.3 mmol) of 4-dibenZylcycloheXanone 
Was dissolved in 50 mL of dichloromethane and stirred for 
12 h at 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 sepa 
rated off, dried and the solvent Was eliminated in vacuo. The 
residue Was puri?ed over a silica gel column (ethyl acetate 
80/methanol 20+0.5% conc. ammonia). Yield: 1.7 g (15.8%) 
of cis-isomer and 0.27 (2.5%) of trans-isomer. 

trans-4-(4-phenyl-piperaZin- 1-yl)-cycloheXylamine 
[0265] 270 mg (0.61 mmol) of trans-dibenZyl-[4-(4-phe 
nyl-piperaZin-1-yl)-cycloheXyl]-amine 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. HCl. Yield: 110 
mg (69%). 
[0266] The cis isomer may be prepared analogously. 

cis- and 
trans-4-(4-cyclopropylmethyl-piperaZin- 1 -yl) 

cycloheXylamine 

[0268] 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-cyclopropylmethylpip 
eraZine 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 the solvent Was eliminated in vacuo. 
The residue Was puri?ed over a silica gel column (about 50 
mL silica gel, about 3 L ethyl acetate 95/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. HCl. Yield: 8.5 g (61%) cis-isomer and 
2.2 (13%) trans-isomer. 

[0267] 
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cis-4-(4-cyclopropylmethyl-piperaZin-1 -yl) 
cyclohexylamine 

[0269] 8.5 g (20 mmol) of cis-dibenZyl-[4-(4-cyclopropy 
lmethyl-piperaZin-1-yl)-cyclohexyl]-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. HCl. Yield: 
4.4 g (91%). 

[0270] The trans-isomer may be prepared analogously. 

SYNTHESIS OF THE EXAMPLES 

Example 152 

[0271] 0.15 g of the compound Z10, 0.14 g TBTU, 0.13 
mL DIPEA Were dissolved in dichloromethane and stirred 
for 20 minutes at 25° C. Then 90 pL 1-(3-aminopropyl)-4 
methylpiperaZine Was added and stirred for a further 2 hours 
at 25° C. The solution Was then diluted With dichlo 
romethane and extracted With Water. The product Was pre 
cipitated by the addition of petroleum ether, ether and ethyl 
acetate to the organic phase. Yield: 0.16 g of beige solid 

Example 164 

[0272] 0.10 g of the compound Z10, 0.1 g TBTU, 0.08 mL 
DIPEA Were dissolved in 4 mL dichloromethane and stirred 
for 20 minutes at 25° C. Then 44 pL dimethylaminopropy 
lamine Were added and stirred for a further 2 hours at 25° C. 
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 the organic 
phase. Yield: 0.08 g yelloW solid. 

Example 242 

[0273] 0.15 g of the compound Z10, 0.14 g TBTU, 0.13 
mL DIPEA Were dissolved in 5 mL dichloromethane and 
stirred for 20 minutes at 25° C. Then 75 pL 1-(2-aminoet 
hyl)piperidine Were added and stirred for a further 2 hours 
at 25° C. The solution Was then diluted With dichlo 
romethane and extracted With Water. The product Was pre 
cipitated by the addition of petroleum ether, ether and ethyl 
acetate to the organic phase. Yield: 0.14 g yelloW solid. 

Example 188 

[0274] 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 25° C. Then 33 mg 1-methyl-4 
aminopiperidin Were added and the mixture Was stirred for 
a further 3 hours at 25° C. 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 

[0275] 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 25° C. Then 50 mg 4-amino-1 
benZylpiperidin Were added and the mixture Was stirred for 
a further 3 hours at 25° C. The solution Was extracted With 
20 mL Water, then evaporated doWn in vacuo. Then the 
residue Was chromatographed over silica gel and the isolated 
product Was crystallised With ether. Yield: 0.015 g of White 
crystals. 
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Example 94 

[0276] 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 25° C. Then 63 mg of 1-methyl 
4-aminopiperidine Were added and the mixture Was stirred 
for a further 17 hours at 25° C. 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 puri?ed by silica gel chromatography and the puri?ed 
product Was crystallised With ether. Yield: 0.1 g of White 
crystals. 

Example 95 

[0277] 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 25° C. Then 77 mg of exo-3-[3 
amino-tropane Were added and the mixture Was stirred for a 
further 17 hours at 25° C. 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 puri?ed by silica gel chromatography and the puri?ed 
product Was crystallised With ether. Yield: 0.03 g of White 
crystals. 

Example 46 

[0278] 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 25° C. Then 50 mg 1-methyl-4-aminopi 
peridin Were added and the mixture Was stirred for a further 
2.5 hours at 25° C. The solution Was then extracted With 
Water and then evaporated doWn. The residue Was dissolved 
in Warm ethyl acetate and crystallised from ether and 
petroleum ether. Yield: 0.025 g of White crystals. M.p.: 203° 
C. as the base 

Example 80 

[0279] 0.2 g of the compound Z8, 0.2 g of TBTU, 0.1 mL 
of DIPEA Were dissolved in 10 mL dichloromethane and 
stirred for 30 minutes at 25° C. Then 100 mg of 1-methyl 
4-aminopiperidine Were added and the mixture Was stirred 
for a further 17 hours at 25° C. 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 

Example 190 

[0280] 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 1 h at 25° C. Then 0.13 g of 4-amino-1-benZylpiperidine 
Were added and the mixture Was stirred for a further hour at 
25° C. The solution Was then diluted With 10 mL methylene 
chloride and extracted With 20 mL Water. Then the product 
Was puri?ed over silica gel and crystallised from ethyl 
acetate and ether. Yield: 0.23 g of the compound Z8. 

[0281] 0.23 g of the benZylamine Z8 are dissolved in 10 
mL methanol, combined With 50 mg of Pd/C and hydroge 
nated under 3 bar for 3 h at 25° C. By adding petroleum 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. 
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Example 196 

[0282] 0.1 g of compound Z10, 0.09 g of TBTU, 0.3 mL 
of DIPEA Were dissolved in 4 mL of dichloromethane and 
stirred for 20 minutes at 25° C. Then 67 mg xx amine Was 
added and stirred for a further 2 hours at 25 ° C. The solution 
Was then diluted With dichloromethane and extracted With 
Water. It Was then chromatographed over silica gel and the 
residue Was dissolved in acetone, combined With ethereal 
HCl and the precipitate formed Was isolated. Yield: 0.09 g 
light yelloW solid 

Example 166 

[0283] 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 3 h at 50° C. Then 55 mg of 4-morpholi 
nomethylphenylamine 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 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 

[0284] 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 25° C. Then 0.1 g of 1-methyl-4 
aminopiperidine Were added and the mixture Was stirred for 
a further 17 hours at 25° C. The solution Was then extracted 
With aqueous potassium carbonate solution and then evapo 
rated doWn. The product Was crystallised using ether. Yield: 
0.16 g of White crystals. 

Example 162 

[0285] 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 for 20 minutes at 25° C. Then 0.04 g 1-methyl-4 
aminopiperidine Were added and the mixture Was stirred for 
a further 2 hours at 25 ° C. 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 HCl and evaporated doWn. A crystalline 
product Was produced using ether, ethyl acetate and a little 
MeOH. Yield: 0.1 g of White crystals. 

Example 88 

[0286] 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 25° C. Then 0.04 g of 1-methyl 
4-aminopiperidine Were added and the mixture Was stirred 
for a further 2 hours at 25° C. 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 

[0287] 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 25° C. Then 37 ML g N,N 
dimethyineopentanediamine Were added and the mixture 
Was stirred for a further 2 hours at 25° C. The solution Was 
then diluted With 10 mL dichloromethane and extracted With 
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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. 

Example 26 

[0288] 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 25° C. Then 0.1 g 4-morpholinocy 
clohexylamine Were added and the mixture Was stirred for a 
further 17 hours at 25° C. 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 crystallised from ethyl acetate. Yield: 0.1 
g of White crystals. 

Example 9 

[0289] 150 mg of the compound Z9 and 93 mg of amine 
Were dissolved in 5 mL dichloromethane and stirred With 
160 mg 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 ?ltered, 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; mp. 253° C. (as base). 

Example 16 

[0290] 150 mg of the compound Z8 and 73 mg of trans 
4-piperidino-cyclohexylamine 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 ?ltered, Washed With Water, taken up in dichlo 
romethane, dried and the solvent eliminated in vacuo. The 
residue Was crystallised from ethyl acetate. Yield: 87.0 mg; 
mp. 237° C. (as base). 

Example 37 

[0291] 100 mg of the compound Z9 and 42 mg of 
3-amino-1-ethyl-pyrolidine Were dissolved in 10 mL dichlo 
romethane and stirred With 90 mg of TBTU and 0.5 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 ?ltered, 
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. 

Example 120 

[0292] 100 mg of the compound Z11 and 73 mg of 
4-amino-1 tetrahydro-4H-pyran-4-yl-piperidine Were dis 
solved in 10 mL dichloromethane and stirred With 90 mg of 
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 ?ltered, Washed With Water, taken up in dichlo 
romethane, dried and the solvent Was eliminated in vacuo. 
The residue Was crystallised from ethyl acetate/petroleum 
ether. Yield: 89 mg. 
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Example 212 

[0293] 150 mg of the compound Z5 and 150 mg of 
trans-4-(4-cyclopropylmethyl-piperaZin-1-yl)-cyclohexy 
lamine (as the hydrochloride) Were dissolved in 5 mL of 
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 
?ltered, Washed With Water, taken up in dichloromethane, 
dried and the solvent eliminated in vacuo. The residue Was 
puri?ed over a column (20 mL silica gel, 300 mL ethyl 
acetate 90/methanol 10+2% conc. ammonia). The appropri 
ate fractions Were evaporated doWn in vacuo and crystallised 
from ethyl acetate. Yield: 140 mg; mp. 187° C. (as base). 

Example 232 

[0294] 390 mg of the compound Z11 and 240 mg of 
trans-4-(4-tbutyloxycarbonyl-piperaZin-1-yl)-cyclohexy 
lamine Were dissolved in 2.5 mL of NMP and stirred With 
482 mg of TBTU and 1 mL triethylamine for 2 h at RT. Then 
100 mL of Water and 200 mg of potassium carbonate Were 
added, the precipitate Was suction ?ltered, Washed With 
Water and puri?ed through a silica gel column. The appro 
priate fractions Were evaporated doWn in vacuo, dissolved in 
2 mL dichloromethane, combined With 2 mL of tri?uoro 
acetic acid and stirred for 2 h at RT, combined With another 
100 ml of Water and 200 mg potassium carbonate and the 
precipitate Was suction ?ltered and Washed With Water. Then 
the precipitate Was puri?ed through a silica gel column. The 
appropriate fractions Were evaporated doWn in vacuo and 
the residue Was crystallised from ethanol and conc. hydro 
chloric acid. Yield: 95 mg; mp. 291° C. 

Example 213 

[0295] 60 mg of the compound of Example 232 Was 
dissolved in 10 mL ethyl acetate and stirred With 1 mL of 
acetic anhydride and 1 mL of triethylamine for 30 min. at 
RT. The solvent Was eliminated in vacuo, the residue com 
bined With Water and ammonia, the crystals precipitated 
Were suction ?ltered and Washed With Water and a little cold 
acetone. Yield: 40 mg; m.p.248° C. 
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Example 218 

[0296] 1.2 g of the compound Z9 and 0.5 g 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 h at RT. Then 50 mL of Water and 0.5 
g of potassium carbonate Were added, the org. phase Was 
separated off, dried and evaporated 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 50° C. 

[0297] The methanol Was eliminated in vacuo, the pre 
cipitate Was suction ?ltered, Washed With Water and dried. 

[0298] The residue Was taken up in 20 mL dichlo 
romethane, stirred With 0.5 g of thiomorpholine and 0.5 g of 
NaBH(OAc)3 for 12 h at RT. Then Water and potassium 
carbonate Were added, the org. phase Was separated off, 
dried and the solvent Was eliminated in vacuo. The residue 
Was puri?ed over a silica gel column. The appropriate 
fractions Were evaporated doWn in vacuo and the hydro 
chloride Was precipitated With ethereal HCl. Yield: 86 mg of 
trans-isomer; amorphous poWder. 

Example 187 
[0299] 200 mg of the compound Z3 in 5 mL dichlo 
romethane Was combined With 0.1 mL of diisopropylethy 
lamine and 180 mg of TBTU and stirred for 30 min. Then 
191 mg of 4-(4-methyl-piperaZin-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 NaZSO4 and Z9 orated doWn. The 
residue Was puri?ed by column chromatography (eluant: 
dichloromethane/methanol 100:7). 
[0300] Yield: 128 mg (light yelloW crystals) 

[0301] The compounds of formula (I) listed in Table 1, 
inter alia, are obtained analogously to the procedure 
described hereinbefore. The abbreviations X1, X2, X3, X4 
and X5 used in Table 1 in each case denote a link to a 
position in the general formula shoWn under Table 1 instead 
of the corresponding groups R1, R2, R3, R4 and L-RS. 

TABLE 1 

o (|:H3 
H N o 

R5m—Ln—N N/ l R1 
\ 

N N N R2 
H | 

R4 R3 

Ex- Con?g. R1 
ample HELA H46OVINC R1 R2 or R2 R3 R4 Ln—R5m m.p 

1 0.046 0.604 H X, R X3 0 X5 

‘CH3 X4/ \CHs 

H3C CH3 H3C N (:H3 
H3C (:H3 














































































































